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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 . _



xfd|f] egfO 

lzIf0f Pp6f snf xf] . kf7\oj|md lzIf0f l;sfOsf] 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 O{Zj/s'df/ l3ld/], >L of]Uo/fh k|;fO{, >L lzj kf}8\ofn, 

>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, k|f=8f=s[i0feSt dxh{g, 8f= sdnk|;fb cfrfo{, >L pdfgfy nD;fn, 

>L s]z/axfb'/ v'nfn, >L k|ldnf avtL, >L x]/Da/fh sF8]n, >L ldgf >]i7, >L z}n]zs'df/ k|wfgsf] of]
ubfg /x]sf] 5 . o; lgb]{lzsfsf] efiff ;Dkfbg >L lrgfs'df/L lg/f}nfaf6 ePsf] xf] . o; lgb]{lzsfsf] 
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 l;sfO ;Ifstf, 
l;sfO pknlAw, ljifoj:t'sf] ljZn]if0f tyf l;sfO ;xhLs/0fsf j|mddf lzIfsn] ckgfpg' kg]{ ljlw 
/ tl/sf pNn]v ul/Psf] 5 . o;af6 l;sfO afns]lGb|t, l;sfOs]lGb|t, cg'ejs]lGb|t, p2]Zod"ns,  
k|of]ud'vL / lj|mofsnfkdf cfwfl/t x'g] ck]Iff ul/Psf] 5 . o;df lbOPsf lj|mofsnfknfO{ lzIfsn] 
cfwf/sf ¿kdf pkof]u u/L pTkfbgd"ns lj|mofsnfksf dfWodaf6 ljBfyL{sf] 1fg, l;k / wf/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 ¿kd}  
cf+sng ug{ ;xh xf]; eGg] Wo]o o; lgb]{lzsfsf] /x]sf] 5 . l;sfO / ljBfyL{sf] hLjGt cg'ejlar 
tfbfTDo sfod ub}{ o;sf] ;xh k|of]u ug{ lzIfsn] ;xhstf{, pTk|]/s, k|jw{s / vf]hstf{sf ¿kdf 
e"ldsfsf] ck]Iff o; lgb]{lzsfn] u/]sf]] 5 . o; lgb]{lzsfnfO{ c´ kl/is[t kfg{sf nflu lzIfs, ljBfyL{, 
cleefjs, a'l4hLjL Pjd\ ;Dk"0f{ kf7sx¿sf] ;d]t ljz]if e"ldsf /xg] x'Fbf ;Da4 ;a}sf] /rgfTds 
;'´fjsf nflu kf7\oj|md ljsf; s]Gb| xflb{s cg'/f]w ub{5 . 

      							       dxflgb]{zs 
kf7\oj|md ljsf; s]Gb|



lzIfs lgb]{lzsf k|of]u ubf{ Wofg k'¥ofpg' kg]{ kIf

!=	 kf7\oj|md, kf7\ok':ts / lzIfs lgb]{lzsfsf] tfbfDotf 

/fi6«n] lgwf{/0f u/]sf z}lIfs nIocg';f/ afnaflnsfx¿nfO{ ljleGg lsl;dsf 1fg, 
l;k / clej[lQut kIfx¿ k|bfg ug]{ sfo{j|mdsf] lj:t[t ¿k / of]hgf kf7\oj|md xf] eg] 
kf7\oj|mdsf p2]Zo k"/f ug{ kf7\oj|mdn] lglZrt u/]sf ljifoj:t'x¿sf] ;/n ¿kdf 
k|:t't ul/Psf] kf7\o;fdu|L kf7\ok':ts xf] . lzIfsnfO{ b}lgs lzIf0f sfo{ ug{ dbt  
ug]{ lsl;dn] ljifoj:t'x¿ s] s] k9fpg], s;/L ;xhLs/0f ug]{, s'g ljlw k|of]u ug]{, s'g 
s'g kf7df s'g s'g z}lIfs ;fdu|Lsf] k|of]u ug]{ / ljBfyL{sf] d"Nofª\sg s;/L ug]{ eGg]  
s'/fsf] lj:t[t ljj/0f ePsf] lzIfs ;fdu|L lzIfs lgb]{lzsf xf] . kf7\oj|mdsf] cfwf/df 
kf7\ok':ts agfOPsf] x'G5 eg] kf7\ok':tsdf lbOPsf ljifoj:t'x¿nfO{ ;/n / ;xh 
tl/sfn] ljBfyL{ ;Dd k'¥ofpgsf nflu kf7\oj|md / kf7\ok':tssf cfwf/df lzIfs  
lgb]{lzsf ljsf; ul/Psf] x'G5 . kf7sf] k"j{ tof/L ug{, ljleGg z}Ifl0fs of]hgfx¿ 
-jflif{s, PsfO, kf7of]hgf_ lgdf{0fdf ;xof]u ug{, z}lIfs ;fdu|Lsf] 5gf]6 / k|of]u ug{, 
pko'St lzIf0f ljlwsf] k|of]u ug{, lzIf0f l;sfO lj|mofsnfkx¿sf] tof/L / ;~rfng ug{, 
d"Nofª\sgdf pko'St ljlw, k|ljlw tyf ;fwgx¿sf] 5gf]6 lgdf{0f / k|of]u u/L l;sf?n] 
xfl;n u/]sf] pknlAwsf] d"Nofª\sg ug{ lzIfs lgb]{zsfn] ;xof]u ub{5 . o; lgb]{lzsfn] 
lzIfsnfO{ kf7\oj|md, lzIfs lgb]{lzsf / kf7\ok':ts tLg} kIfsf] tfbfDotf u/L sIffdf 
l;sfO ;xhLs/0f u/fpFg ;d]t dbt k'Ug] 5 . lzIfsn] oL tLg} kIfsf] cWoog u/L 
l;sfO ;xhLs/0f ug'{kg]{ x'G5 . 

@= 	 ljBfyL{ d"Nofª\sg

ljBfyL{ d"Nofª\sg l;sfO ;xhLs/0fsf] cleGg cª\usf ¿kdf ;dfj]z ul/g'k5{ . l;sfO 
;xhLs/0fsf j|mddf ljBfyL{sf] ;lj|motf, ;xefuLtf / k|blz{t l;sfO Jojxf/sf cfwf/df 
ljBfyL{sf] d"Nofª\sg ug'{k5{ . d"Nofª\sg pgLx¿sf] l;sfOdf ;'wf/ ug]{ p2]Zon]  
ul/G5 . o;sf nflu PsfOsf] cGTodf ;du| PsfOnfO{ ;d]6\g] u/L lu|8df lgwf{l/t 
9fFrfsf k|Zgx¿ tof/ ug]{ / PsfO k/LIff ;~rfng ug'k5{ / k|To]s ljBfyL{nfO{ pQ/
k'l:tsfsf cfwf/df ;'wf/sf nflu k[i7kf]if0f lbg'kg]{ x'G5 . pSt k/LIffdf ljBfyL{sf] pQ/ 
hfFr ug{ ?la|U;;lxtsf] pQ/ s'lGhsf tof/ u/L pgLx¿ :jod\nfO{ ;xefuL u/fpg 
klg ;lsG5 . o;/L PsfOut ¿kdf lnOPsf] k/LIffsf] pQ/ s'l~hsf ljBfyL{sf] kf]6{kmf]
lnof]df Jojl:yt ub}{ hfg'k5{ . 

PsfOut d"Nofª\sgsf cfwf/df pSt PsfOdf ljBfyL{sf l;sfO cfjZostf klxrfg 



ug]{, Go"g l;sfO pknlAw ePsf ljBfyL{nfO{ cfwf/e"t cjwf/0ff lbg] u/L pkrf/fTds 
lzIf0f ug]{ sfo{ ug'{k5{ . o;sf nflu lzIfs cfkmF}n] ljifoj:t'sf] cfwf/e"t cjwf/0ff 
l;sfpg] u/L l;sfO lj|mofsnfkx¿ l8hfOg ug]{ / sfof{Gjog ug'{k5{ . cf};t l;sfO 
pknlAw xfl;n u/]sf ljBfyL{nfO{ pgLx¿nfO{ k/]sf] l;sfO ;d:ofsf cfwf/df cfjZos 
;xhLs/0f ug]{ tyf /fd|f ljBfyL{n] cGo ;fyLx¿nfO{ l;sfpg ;xof]u ug]{ tyf kf7;Fu 
;DalGwt cGo /rgfTds sfo{ ug{ kfpg] u/L l;sfO ;d[l4sf] jftfj/0f tof/ ug'{k5{ . 

q}dfl;s ¿kdf ljBfyL{sf] d"Nofª\sg ug{ cfjlws k/LIff lng] / cfjlws k/LIffafx]s 
k|To]s ljBfyL{n] JolStut ¿kdf jf ;d"xdf Ps q}dfl;s cjlwdf sDtLdf Pp6f Pp6f 
kl/of]hgf tyf k|of]ufTds sfo{ l8hfOg ug]{, sfof{Gjog ug]{ / To;sf] k|:t'tLs/0f ug{ 
nufpg'k5{ . o; s'/fsf ;'lglZrttfsf nflu ;'?df g} q}dfl;s of]hgf tof/ u/L s'g 
q}dfl;s cjlwdf s:tf] kl/of]hgf tyf k|of]ufTds sfo{ lbg] olsg ug'{k5{ . oxfF 5gf]6 
ul/g] kl/of]hgf sfo{x¿ l;sfOsf] d"Nofª\sg ug]{ k|of]hgsf nflu 5flgg] ePsfn] o:tf 
kl/of]hgf sfo{x¿n] lzIf0fsf j|mddf ul/g] kl/of]hgfeGbf s] dfg]df leGg x'g ;S5 eg] 
oL kl/of]hgfn] PsfOcGt/u{tsf w]/} ljifoj:t'x¿ ;d]6\g], ax'l;k ;d]6\g] / ;do w]/} 
nfUg] x'g ;S5g\ . ax'l;kx¿ eGgfn] k|ljlwsf] k|of]u ug]{, l;k, ;a}]{ ug]{ l;k, tflnsfx¿sf] 
k|of]u ug]{ l;k, k|:t'tLs/0f l;k, cjnf]sg tyf vf]h l;k cflb kg{ ;S5g\ . 

k|To]s kf7cGt/u{t s'g ljBfyL{n] s'g kl/of]hgf sfo{ ug'{kg]{ xf] ;f]sf] hfgsf/L pSt kf7 
k9fpg ;'? ugf{;fy lbg'kg]{ 5 tfls pgLx¿n] kf7 lzIf0fs} j|mddf kl/of]hgf tof/L, 
sfof{Gjog / k|:t'tLs/0f tof/ ug{ kfpF5g\ . PsfO lzIf0fsf] cGTodf lt ljBfyL{sf]  
kl/of]hgf sfo{ k|:t'tLs/0f u/L cfjZos k[i7kf]if0f n]gb]g u/fpg' k5{ . k[i7kf]if0fsf 
cfwf/df kl/of]hgf sfo{sf] k|ltj]bg ;ª\sng u/L ljBfyL{sf] JolStut kf]6{kmf]lnof]df 
clen]v /fVg'k5{ . kl/of]hgf tyf k|of]ufTds sfo{ u/fpFbf kf7\oj|mddf ;dfj]z ul/Psf] 
kl/of]hgf / k|of]ufTds sfo{, kf7\ok':tsdf lbOPsf lj|mofsnfk, kl/of]hgf sfo{,  
k|of]ufTds sfo{df ;a} ljBfyL{sf] ;xeflutf u/fpg'kg]{ 5 / pgLx¿n] u/]sf sfo{x¿sf] 
n]vfhf]vf u/L kf]6{kmf]lnof]df /fVg'kg]{ 5 . o;} u/L sIff & sf] cfGtl/s d"Nofª\sgcGtu{t 
/flvPsf] ;xeflutfsf nflu ljBfyL{sf] xflh/L jf pkl:yltafkt b'O{ cª\s / l;sfO 
lj|moffsnfkdf ;xeflutfafkt b'O{ cª\s ljefhg u/L ?la|S;sf cfwf/df d"Nofª\sg 
u/L clen]vLs/0f ug'{kg]{ 5 . kf7\oj|mddf plNnlvt k|of]ufTds / kl/of]hgf sfo{x¿sf] 
d"Nofª\sgsf cfwf/x¿nfO{ ;d]t ?la|S; agfO{ pgLx¿sf] l;sfOsf] n]vfhf]vf ug'{kg]{ / 
kf]6{kmf]lnof]df clen]vLs/0f ug'{kg]{ 5 . ljBfyL{n] u/]sf x/]s kIf -;+1fgfTds, l;kut, 
j}1flgs clej[lQut_ sf] ;xL tl/sfn] n]vfhf]vf u/L ljBfyL{sf] k|of]ufTds k'l:tsf tyf 
kf]6{kmf]lnof]sf] Joj:yfkg ug'{kg]{ x'G5 . 



#= 	 ckfª\utf ePsf afnaflnsfx¿nfO{ l;sfO ;xhLs/0f u/fp“bf Wofg lbg'kg]{ 

kIfx¿ ckfª\utf

ckfª\utf ePsf afnaflnsfx¿sf] l;sfOsf] d"Nofª\sgsf nflu pgLx¿sf] ckfª\utfsf] 
k|s[ltcg';f/ d"Nofª\sgsf ;fwgx¿ k|of]u ug'{kg]{ 5 . h:t} M df}lvs k|Zg, xfpefp;lxt 
k|:t'tLs/0f, ;fdu|L lgdf{0f / k|:t'tLs/0f, n]vg cEof; cflb . ljleGg !# lsl;dsf 
ckfª\utf ePsf afnaflnsfx¿ 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] l;sfOsf nflu pko'St 
dfWod xf] t;y{ o; sfo{sf nflu cleefjs tyf kl/jf/sf ;b:osf] ;xof]usf] dxŒjk"0f{ 
e"ldsf x'g] x'Fbf cleefjs;Fusf] ;xsfo{sf nflu cfjZos ;dGjosf] ;'lglZrt  
ug'{xf];\ .



  ljifo;"rL

kf7 		 ljifo	 k[i7 ;ª\Vof

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

PsfO @ 	 ;"rgf tyf ;~rf/ k|ljlw (Information and 
		  Communication Technology)  	 19

PsfO #	 hLjx¿ / ltgsf] agf]6 (Organism and Their Structure) 	  58

PsfO $ 	 h}ljs ljljwtf / jftfj/0f (Biodiversity and Environment)	 93

PsfO % 	 hLjg k|lj|mof (Life Process)	 115

PsfO ^ 	 an / rfn (Force and Motion)	  131

PsfO & 	 b}lgs hLjgdf zlSt (Energy in Daily Life) 	 158

PsfO * 	 ljB't\ / r'DasTj (Electrictiy and Magnetism)	 211

PsfO ( 	 kbfy{ (Matter)	 234

PsfO !) 	b}lgs k|of]usf ;fdu|Lx¿ (Materials Used in Daily Life)  	 269

PsfO !! 	k[YjL / cGtl/If (The Earth and Space)    	 307

cg';"rL		  329		
			 



lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&	 1

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

			   cg'dflgt sfo{306f M !)

!=	 kl/ro 

o; PsfOsf] cWoog;Fu} ljBfyL{ lj1fgsf k|of]ufTds sfo{nfO{ lglZrt 9fFrfdf k|ltj]bg 
tof/ kfg{, lj1fg;Fu;DalGwt j:t'sf] df]8]n lgdf{0f ug{ / k|ltj]bg n]Vg ;Sg] 5g\ . o; 
PsfOcGtu{t j}1flgs l;sfOsf] kl/ro, j}1flgs l;sfOdf k|of]ufTds sfo{sf] dxŒj, 
gd'gf k|of]ufTds sfo{sf] k|ltj]bg n]vg, df]8nsf] kl/ro, df]8]n lgdf{0f sfo{ k|lj|mof, 
df]8]n lgdf{0f sfo{sf] k|ltj]bg cflb ljifoj:t' ;d]l6Psf 5g\ . o; PsfOsf] cWoogaf6 
ljBfyL{df l;{hgfTds tyf /rfgfTds ;f]r l;k, ;d:of ;dfwfg l;k ljsf; x'g] 5 . 
of] PsfOnfO{ l;sfO ;xhLs/0f ug{sf nflu vf]h, :ynut cWoog tyf cGj]if0f ljlw, 
k|bz{g ljlw, k|of]ufTds ljlw, kl/of]hgf  sfo{ tyf ;d:of ;dfwfg ljlw cflbsf]  
k|of]u ug{'kg]{ x'G5 . o;sf] ;fy} ljleGg ;xof]ufTds ljlw h:t} M :of6]nfO6 ljlw, tftf] 
s';L{, lhU;, u|flkm6L tyf >Job[Zo ;fdu|Lsf] k|of]u ug{' kg]{ 5 . o; PsfOsf l;sfO 
pknlJwx¿sf] lgdf{0ffTds d"Nofª\sg ?la|S;, ?h' ;"rL, >]0fL dfkg, Jojxf/ cjnf]sg 
kmf/d, df}lvs tyf lnlvt k|Zgf]Q/ cflbaf6 ug{ ;lsG5 .

@= 	 l;sfO pknlAw (Learning outcomes)

	 •	 lj1fgsf k|of]ufTds sfo{sf] k|ltj]bg tof/ kfg{

	 •	 lj1fg;Fu ;DalGwt j:t'sf] df]8]n lgdf{0f ug{ / k|lj|mof j0f{g ug{

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

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

-306fdf_

! j}1flgs 
l;sfOdf k|of]
ufTds sfo{

•	 j}1flgs l;sfOsf] kl/ro

•	 j}1flgs l;sfOdf k|of]ufTds sfo{sf] dxŒj

!

@ gd'gf  
k|of]ufTds 
sfo{ ;~rfng

•	 ;fdu|Lsf] tof/L, ljlwcg';f/ sfo{ ;~rfng, 
kl/0ffdsf] cjnf]sg, kl/0ffdsf] ljZn]if0f / 
lgisif{

•	 cfjZos ;fjwfgL, xf]l;of/L / Wofg lbg'kg]{ 
s'/fx¿ 

@
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# k|of]ufTds 
sfo{sf]  
k|ltj]bgsf  
cª\ux¿sf] 
kl/ro / 
k|ltj]bg n]vg

•	 zLif{s, p2]Zo, cg''dfg, cfjZos ;fdu|Lx¿sf] 
;"rL, lrq, ljlw, glthf tyf lgisif{sf] kl/ro

•	 gd'gf k|of]ufTds sfo{sf] k|ltj]bg n]vg

@

$ df]8n lgdf{0f 
sfo{ ;~rfng

•	 df]8nsf] kl/ro

•	 df]8n lgdf{0f sfo{ ;~rfng

@

% df]8n lgdf{0f 
k|lj|mofsf] 
k|ltj]bg n]vg

•	 df]8]n lgdf{0f sfo{sf] k|ltj]bg n]vg @

^= k|ltlaDat l;sfO, l;sfO ;Dd[l4 / PsfOsf] d"Nofª\sg !

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

 klxnf] lbg 

ljifoj:t' M j}1flgs l;sfOsf] kl/ro / j}1flgs l;sfOdf k|of]ufTds sfo{sf] dxŒj 

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 j}1flgs l;sfOsf] kl/ro lbg

	 • 	 j}1flgs l;sfOdf k|of]ufTds sfo{sf] dxŒj atfpg

-v_ 	 z}Ifl0fs ;fdu|L M 

	 lj1fgsf k|j[mofut l;kx¿ tyf j}1flgs l;sfOsf r/0fx¿sf] rf6{, gd'gf k|of]ufTds  
	 sfo{sf nflu cfjZos ;fdu|Lx¿ 

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

 	 lj|mofsnfk ! M  k"j{1fgsf] k/LIf0f÷k'g/anf]sg 

	 • 	 s]xL k|Zgx¿af6 ljBfyL{sf] k"j{1fgsf] klxrfg ug{ dl:tis dGyg u/fpg'xf];\, 
		  h:t} M

		  –	 cjnf]sg eg]sf] s] xf] < cjnf]sg s;/L ul/G5 < ;'Gg', rfVg', 5fDg' cflb  
			   klg cjnf]sg x'g\ t < 

		  –	 lj1fgsf k|lj|mofut l;kx¿ s] s] x'g\ < 
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	 • 	 dflysf k|Zgx¿dfly 5nkmn u/fO{ pbfx/0f;lxt -Pp6f lunf;df kfgL lng'xf];\ .
 		  To;sf] cjnf]sg ug{ nufpg'xf];\ . To;sf] cfotg, lk08, 3'nglzntf, tfkj|md  
		  cflb cg'dfg ug{ nufpg'xf];\ . gfKg ÷k/LIf0f ug{ nufpg'xf];\ . k|fKt tYofª\ssf  
		  cfwf/df lgisif{ lgsfNg nufpg'xf];\ ._ rf6{ k|bz{g u/L lj1fgsf k|lj|mofut  
		  l;kx¿sf] af/]df k'g/anf]sg u/fpg'xf];\ .

	 lj|mofsnfk @ M j}1flgs l;sfO k|lj|mofsf] kl/ro (Introduction to scientific learning 
	 process)

•	 cfkm\gf] sIffsf]7fsf nflu cg's"n s'g} Pp6f k|of]u ug'{xf];\, h:t} M k|of]uzfnfdf 
pq} cfsf/sf b'O{cf]6f las/ lng'xf];\ . Pp6fdf g'gkfgL / csf]{df z'4 kfgL  
eg'{xf];\ . b'j} las/nfO{ sIffsf]7fdf n}hfg'xf];\ . ljBfyL{nfO{ s'g rflxF  g'gkfgL / 
s'grflxF z'4kfgL xf]nf < c'gdfg ug{ nufpg'xf];\ . 

	 s;/L yfxf kfpg ;lsG5 < ljlw kQf nufpg 5nkmn u/fpg'xf];\ . rfv]/, 
jfikLs/0f u/]/, cG8f 8'afP/, tf}n lnP/ k/LIf0f ug{ nufpg'xf];\ . k|fKt tYofªssf] 
l6kf]6 ug{ nufpg'xf];\ . lgisif{ lgsfNg nufpg'xf];\ . 

•	 ljBfyL{sf] k|ltlj|mofsf cfwf/df s'g} j:t' jf 36gf b]Vbf dgdf pTkGg x'g] lh1f;fsf] 
hjfkm kQf nufpg] jf hjfkm vf]Hg j|mda4 ¿kdf cWoog ug]{ Jojl:yt k|lj|mofsf 
¿kdf j}1flgs l;sfO k|lj|mof xf] eGg] lgisif{ lbg'xf];\ .

•	 lj|mofsnfk Psdf 5nkmn ul/Psf lj1fgsf k|lj|mofut l;kx¿sf] k|of]u u/L dfly 
pNn]lvt j}1flgs l;sfO k|lj|mofsf r/0fx¿ j|mda4 ¿kdf rf6{df k|bz{g u/fO 
:ki6 kfg'{xf];\ . 

	 lj|mofsnfk @= j}1flgs l;sfOdf k|of]ufTds sfo{sf] dxŒj (Importance of Practical 
	 work in scientific learning process)

•	 j:t' / 36gfsf ;DaGwdf s], lsg, s;/Lnufotsf lh1f;fsf] ;xL pQ/ yfxf 
kfpg s] s] ug'{ePsf] 5 < pbfx/0f lbP/ 5nkmn u/fpg'xf];\, h:t} M s'g} j:t' 
kfgLdf pqG5 ls 8'A5 < 3'N5 ls 3'Nb}g <  To;f] x'g'sf] sf/0f s] xf] < egL s;/L 
kQf nufpg'x'G5 < 

•	 5nkmnsf cfwf/df cjnf]sg, k/LIf0f, ;j]{If0f, k|of]u, ;f]wvf]h cflb sfo{ u/]/ 
pTkGg lh1f;fsf] hjfkm k|fKt ug{ ;lsg] hfgsf/L u/fpg'xf];\ . 

•	 ljleGg cjnf]sg, k/LIf0f, ;j]{If0f, kl/of]hgf, df]8]n lgdf{0f h:tf sfo{x¿ 
k|of]ufTds sfo{x¿ x'g\ / oL k|lj|mofaf6 lj1fgsf k|lj|mofut l;kx¿ xfl;n ug{ 
;lsg] tYo k|:6 kfg'{xf];\ .
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-3_ 	 d"Nofª\sg (Evaluation)

•	 j}1flgs l;sfO k|lj|mof eg]sf] s] xf] <

•	 j}1flgs l;sfO k|lj|mofsf r/0fx¿ pNn]v ug'{xf];\ .

•	 cjnf]sgaf6 ul/Psf] cg'dfgnfO{  k/LIf0faf6 s;/L k|dfl0ft ug{ ;lsG5 < pbfx/0f 
lbg'xf];\ .

•	 j}1flgs l;sfO k|lj|mofcGtu{t tkfO{Fn] s:tf k|of]ufTds sfo{x¿ ug'{ePsf] 5 < s'g} 
Pssf af/]df j0f{g ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ (Homework/project work)

3/sf] efG5fdf lrof, vfgf agfpFbf ul/g] k|of]ufTds sfo{df s'g cj:yfdf lj1fgsf] 
s:tf] k|lj|mofut l;ksf] cfjZostf kb{5 < efG5fdf ul/g] sfo{ / ;f]sf] nflu cfjZos 
kg]{ lj1fgsf k|lj|mofut l;kx¿sf] ;"rL tof/ kfg'{xf];\ . 

j|m=;= sfo{ lj1fgsf] k|lj|mofut l;k

!= lrof agfpg skn] kfgL gfKg' dfkg ug'{ (measuring)

@= t/sf/L s]nfpg' juL{s/0f ug'{ (classifying)

#= # hgfsf nflu ! srf}/f rfdnsf] vfgf agfpg' 

$= rfVg', kfs]÷gkfs]sf] 5fDg'

%= vfgf agfpg] tl/sf c¿nfO{ atfpg'

=== ==== ===

		

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

ljifoj:t' M gd'gf k|of]ufTds sfo{ ;~rfng

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 k|of]ufTds sfo{ ubf{ cfjZos ;fjwfgL, xf]l;of/L ckgfpgkg]{ kIfx¿ klxrfg ug{ 
		  / ckgfpg

	 • 	 k|of]ufTds sfo{sf] ljlwcg';f/ sfo{ ;~rfng ug{

	 • 	 k|of]ufTds sfo{sf] cjnf]sg, ljZn]if0f / lgisif{ lgsfNg 

-v_ 	 z}Ifl0fs ;fdu|L M 

	 vfnL ldg/n af6/sf] af]tn, ;nfO{ jf nfO6/, d}gaQL,, sfFrsf] lunf;, kfgL / kfgLsf]  
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	 efF8f, /fpG8 a6d km\Nff:s, ss{, sf]lgsn km\Nff:s, l6kf]8 :6fG8, ag{/, sG8]G;/, tf/sf]  
	 hfnL cflb .

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

	 lj|mofsnfk ! M dl:tis dGyg                                            

•	 xfjfsf] cfotgsf] cjnf]sgsf] nflu vfnL ldg/n af6/sf] af]tn k|of]u b]vfpg] s'/
fsf] hfgsf/L lbg'xf];\ . ljBfyL{nfO{ pSt k|of]u ubf{ ckgfpg'kg]{ ;fjwfgLsf af/]df 
atfpg nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

•	 ;a} ljBfyL{sf] k|ltlj|mofsf cfwf/df lj1fgsf] s'g} klg k|of]ufTds sfo{ ug'{eGbf 
clu s] s] ;fjwfgL ckgfpg'k5{ eGg] s'/fsf] hfgsf/LkZrft\ dfq k|of]ufTds sfo{ 
ug'{kg]{ s'/fsf] hfgsf/L lbg'xf];\ .

	 lj|mofsnfk @ M j}1flgs l;sfO k|lj|mofsf r/0fx¿ 

	 • 	 lj|mofsnfk ! df ul/Psf] k|of]usf cfwf/df ljBfyL{nfO{ j}1flgs l;sfO k|lj|mofsf 
		  r/0fx¿ n]Vg nufpg'xf];\ . 

	 • 	 ljBfyL{sf] k|ltlj|mofnfO{ ;d]6L lgisif{ lbg'xf];\ .

kf7\ok':tssf] k]h g=@ df plNnlvt j}1flgs l;sfO k|lj|mofsf r/0fx¿sf]   
 :d/0f u/fpg'xf];\ . 36gf cWoog, k|Zg ;f]Wg], cg'dfg ug]{, k/LIf0f ug]{,  
 tYofª\s l6kf]6 ug]{, lgisif{ lgsfNg] / k|ltj]bg tof/ ug]{ 

	 lj|mofsnfk # M k|of]ufTds sfo{ ;~rfng, cjnf]sg / glthf (Carrying out 
	 Experimental work, Observation and Result)

•	 ljBfyL{nfO{ b'O{ ;d"xdf ljefhg ug'{xf];\ . 

•	 kf7\ok':tssf] k]h g= % / ^ -jf cGo s'g} k|of]ufTds sfo{_ df plNNflvt 
k|of]ufTds sfo{dWo] Pp6f ;d"xnfO{ xfjfsf] u'0f / csf]{ ;d"xnfO{ cf;jg lj|mofsf] 
k|of]ufTds sfo{ ;~rfngsf] lhDd]jf/L lbg'xf];\  / cfjZos ;fdu|L ljt/0f  
ug'{xf];\ . 

•	 k|of]ufTds sfo{ ug'{ clu ckgfpg'kg]{ ;fjwfgLsf kIfx¿df ;d"xut ¿kdf 5nkmn 
ug{ nufpg'xf];\ .

•	 k|of]ufTds sfo{ ug]{ ljlwcg';f/ kfn}kfnf] ;d"xut ¿kdf k|of]ufTds sfo{ ;~rfng 
ug{ nufpg'xf];\ . 

•	 k|of]ufTds sfo{ ;~rfngsf j||mddf ;d"xsf] ultljlw cjnf]sg u/L cfjZos 
;xfotf k|bfg ug'{xf];\ . 
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•	 ljBfyL{nfO{ k|of]ufTds k'l:tsfdf k|of]usf] zLif{s, p2]Zo, ;fdu|Lx¿sf] gfd, 
k|of]ufTds sfo{sf] lrq / glthf ;Fu;Fu} l6kf]6 ug{ nufpg'xf];\ . 

•	 k|To]s ;d"xn] cfˆgf] sfo{ ;s]kl5 ;d"xsf] Ps hgfnfO{ cfkm\gf] ;d"xn] u/]sf] 
k|of]usf af/]df sIffdf k|:t't ug{ nufpg'xf];\\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 
-;Dej eP x/]s ;d"xnfO{ km/s km/s k|of]ufTds sfo{ ug{ nufP/ cGTodf ;a} 
;d"xsf] sfo{sf] k|:t'tLs/0f ug{ nufpg klg ;lsG5 ._

•	 ;Dej eP x/]s ;d"xn] sfo{ u/]sf] tl:a/, lel8of] klg lng'xf];\ .

•	 o; lj|mofsnfkaf6 ljBfyL{df cjnf]sg l;k, l;h{gfTds l;k, ;f]rfO l;k cflb 
Jojxf/s'zn l;kx¿sf] ljsf; x'G5 .

	 lj|mofsnfk g= $ 		 lel8of] / k|ltlaDag (Video exhibition and Reflection)

	 • 	 sIff & sf] lj1fgsf] ljifoj:t';Fu ;DalGwt s'g} Pp6f k|of]ufTds sfo{sf] lel8of] 
		  k|bz{g ug'{xf];\ / k|of]ufTds sfo{ ubf{ ul/Psf sfo{x¿nfO{ r/0fa4 ¿kdf n]Vg  
		  nufpg'xf];\ .

	 • 	 ljBfyL{n] k|:t't u/]sf] sfo{x¿sf cfwf/df cfjZos k[i7kf]if0f lbg'xf];\ .

-3_ 	 d"Nofª\sg (Evaluation)

•	 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]{, lel8of] cjnf]sgkZrft\sf] 
k|ltlaDag Ifdtf, ;dfnf]rgfTds l;k, l;h{gfTds l;knufotsf 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{ ;xfotf -scaffolding_ ug'{xf];\ . 
ljifoj:t'sf] 1fgsf] kl/If0f ug{ ljleGg ;+1fgfTds txsf k|Zgx¿ lgdf{0f u/L 
d"Nofª\sg ug'{xf];\ .

•	 k|of]ufTds sfo{sf ljleGg r/0fx¿ s] s] x'g\ <

•	 k|of]ufTds sfo{sf] glthf / lgisif{ eGgfn] s] a'lemG5 <

•	 k|of]ufTds sfo{sf] s'g} b'O{cf]6f dxŒj n]Vg'xf];\ .

•	 k|of]ufTds sfo{ ubf{ Wofg k'¥ofpg'kg]{ s'g} tLg ;fjwfgLsf pkfox¿ n]Vg'xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ (Homework/project work)

	 tn plNnlvt gd'gf k|of]ufTds sfo{ ug{ nufpg'xf];\ / ul/Psf sfo{x¿ / glthf n]Vg  
	 nufpg'xf];\ .
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gd'gf k|of]ufTds sfo{

zLif{s M 	 Po/ld6/ k|of]u u/]/ ljleGg 7fpFx¿sf] xfjfsf] u'0f:t/ d"Nofª\sg 

kl/ro

ljleGg cWoogcg';f/ jfo' k|b"if0fsf sf/0f dfgj :jf:Yodf uDeL/ ;d:ofx¿ b]vf kb{5g\ . 
jfo' k|b"if0f ljz]if u/L afnaflnsfsf nflu a9L xflgsf/s 5 lsgeg] afnaflnsfx¿sf] kmf]
S;f] tyf z/L/sf cGo cª\ux¿ j|mlds ¿kdf ljsf; eO/x]sf x'G5g\ . o;y{ xfd|f] jftfj/0fsf 
ljleGg :yfgx¿df jfo' k|b"if0fsf] cj:yf s:tf] 5 egL yfxf kfpg'kg]{ x'G5 . ;fdfGo ljlwaf6 
jfo' k|b"if0fsf] cj:yf yfxf kfpg Pld6/sf] k|of]u ug{ ;lsG5 .

p2]Zo

•	 Po/ld6/ tof/ ug]{ 

•	 Po/ld6/ k|of]u u/]/ ljleGg :yfgsf] jfo'sf] u'0f:t/ kQf nufpg] 

lj|mofsnfk ! M Pld6/ tof/ ug]{ / ;f]sf] k|of]u u/L jfo'k|b"if0fsf] dfqf kQf nufpg]

cfjZos ;fdu|Lx¿

	 A4 ;fOhsf] sfuh -sDtLdf !)) u|fdsf]_		  6]k -/fd|/L 6fF:g ldNg]_

	 sf6g k]k/		  s}FrL		  k]g jf k]lG;n

	 ?n/				   Eof;lng 

ljlw / k|lj|mof

-s_ 	 Pld6/ agfpg] tl/sf

•	 Pp6f A4 ;fOhsf] k]k/ lng'xf];\  .

•	 To;sf] dflyNnf] vfnL efudf k/LIf0f ;'? ubf{sf] ldlt, clGtd lbgsf] ldlt / 
k/LIf0f ul/g] :yfg n]Vgsf nflu 7fpF /fVg'xf];\ .

	 ;f] k]k/df dfkgsf nflu lrqdf lbP h:t} 6 × 6 cm2 sf] Pp6f 7'nf] ju{ / To;leq 
1 × 1 cm2  sf ;;fgf ju{ agfpg'xf];\ . o:tf juf{sf/ sf]7fx¿ ePsf] lrq 
sDKo'6/df agfO{ lk|G6 ug{ klg ;Sg' x'g] 5 .

•	 o;/L tof/ kf/]sf] k]k/nfO{ afSnf] / alnof] agfpg 6]k jf Un'sf] k|of]u u/L s'g} 
klg vfnL sf6{gdf hf]8\g jf 6fF:g ;lsG5 . 

•	 a|; jf cfkm\gf] cf}Fnf -lrqdf b]vfOP em}F_ k|of]u u/L 6 × 6 cm2 sf] 7'nf] ju{ ;a} ;d]
l6g] u/L kftnf] txsf] Eof;lng -k]6«f]lnod h]nL_ nufpg'xf];\ . cj jfo' k|b"if0fsf] 
dfqf kQf nufpg k|of]u ul/g] ;fdu|L tof/ eof] . o;nfO{ Pld6/ elgG5 .
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-v_ 	 Pld6/sf] k|of]u u/L jfo' k|b"if0fsf] dfqf dfkg ug]{ tl/sf 

•	 k/LIf0f ;'? ug{ ljleGg 7fpFdf h:t}M efG;f sf]7f, ;8s 5]pm, cfFug, v]nd}bfg, 
sIffsf]7f cflbdf Po/ ld6/ /fVg'xf];\ .

•	 Po/ ld6/nfO{ kfgLn] gleh\g] 7fpFdf /fVg'kb{5 . xfjfn] p8fpg tyf ljufg{af6 
arfpg]] 6]k k|of]u u/L ;'/lIft ta/df /fVg' kb{5 . Po/ ld6/nfO{ k/LIf0fsf nflu 
Ps xKtf 5f]8\g ;lsG5 tfls o;af6 Pp6f k|ltlglwd"ns cjlwsf] cWoog ug{ 
;lsof];\ .

•	 lglZrt ;do -sDtLdf % b]lv & lbg_ kl5 cjnf]sg ug'{xf];\ / tYofª\ssf] clen]
v /fVg'xf];\ .

-u_ 	 cjnf]sg -glthf lngsf nflu dfu{bz{gx¿_

•	 k/LIf0f cjlw ;dfKt ePkl5 Po/ ld6/x¿ ;ª\sng ug'{xf];\ / k|b"ifs -sfnf yf]
Knfx¿_ uGg'xf];\ . -o;/L u0fgf ubf{ gd'gfsf ¿kdf ;a}eGbf uf9f sfnf] ePsf] 
7fpFsf] Pscf]6f ju{, lar efusf] ! cf]6f ju{ / ;a}eGbf ;kmf efusf] ! cf]6f 
ju{leqsf sfnf yf]Knfx¿sf] u0fgf u/]/ s'n yf]Knfx¿sf] cf};t lgsfNg ;lsG5 ._

•	 k]6«f]lnod h]nLdf 6fFl;Psf k|b"if0fsf ;fgf ;fgf s0fx¿sf] ;ª\VofnfO{ tn lrqdf b]
vfP h:t} ;Gbe{ :yfgdf /flvPsf jfo' k|b"if0fsf] tx;Fu t'ngf ug'{xf];\ . h;cg';f/ 
jfo'sf] u'0f:t/nfO{ rf/ txdf afF8]/ x]g{ ;lsG5 M sd, dWod, w]/}, cToGt w]/}

	 -pbfx/0fsf nflu tnsf] lrq x]g{'xf];_
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-3_ 	 ljZn]if0f / lgisif{ 

	 • 	 yf]Knfx¿sf] ;ª\VofnfO{ 8:6 :s]n;Fu t'ngf u/]kl5 k|fKt kl/0ffdx¿ n]Vg 
		  nufpg'xf];\ .

	 • 	 tYofª\s lnPkl5 rog ul/Psf ljleGg :yfgx¿df jfo' k|b"if0fsf] :t/ s:tf] /x]5 
		  lgw{f/0f ug{ nufpg'xf];\ .

;fjwfgL ckgfpg' kg]{ s'/fx¿

•	 Eof;lngn] ;Dk"0f{ ju{ If]qnfO{ 9fSg' k5{ .

•	 Po/ ld6/ kfgLn] gleHg] jf Ps 7fpFaf6 csf]{ 7fpFdf g;g]{ tl/sfn] /fVg'k5{ .

•	 Po/ ld6/nfO{ k/LIf0fdf /fv]kl5 5'g jf cGo j:t'sf] 3if{0fn] ljufg'{ x'Fb}g .

•	 yf]Knfx¿ u0fgf ubf{ / cf};t lgsfNbf ljz]if Wofg k'¥ofpg' k5{ .

 rf}yf] / kf“rf}“ lbg 	

ljifoj:t' M k|of]ufTds sfo{sf] k|ltj]bgsf cª\ux¿sf] kl/ro / k|ltj]bg n]vg

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 k|of]ufTds sfo{sf] k|ltj]bgsf cª\ux¿ -zLif{s, p2]Zo, cg''dfg, cfjZos 
		  ;fdu|Lx¿sf] ;"rL, lrq, ljlw, glthf tyf lgisif{_ sf] kl/ro lbg 

	 • 	 gd'gf k|of]ufTds sfo{sf] k|ltj]bg n]vg ug{ 

-v_	 z}Ifl0fs ;fdu|L  

	 k|of]ufTds sfo{sf] k|ltj]bgsf] gd'gf, k|of]ufTds sfo{sf] k|ltj]bgsf cª\ux¿sf gfd  
	 lnlvt zAb kQLx¿

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

	 lj|mofsnfk ! M k|of]ufTds sfo{sf] k|ltj]bgsf cª\ux¿sf] kl/ro (Introduction to the 
	 components of report of experimental work)

•	 lj1fgsf s'g} klg k|of]ufTds sfo{ u/]kl5 tof/ u/Lg] k|ltj]bgsf] gd'gf k|bz{g 
u/L cjnf]sg ug{ nufpg'xf];\ .

•	 gd'gf k|of]ufTds sfo{ -h:t} M …cfuf] aNgnfO{ clS;hg UofF; cfjZos k5{Ú_ k|bz{g 
u/L cjnf]sg ug{ nufpg'xf];\ .
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•	 lj1fgsf k|of]ufTds sfo{ u/]kl5 To;sf] k|ltj]bg n]Vgsf nflu dfly ul/Psf] 
gd'gf k|of]ufTds sfo{sf] cfwf/df j|mdzM lj|mofsnfksf] zLif{s, p2]Zo, cg'dfg, 
cfjZos ;fdu|Lx¿sf] ;"rL, lrq, ljlw, glthf tyf lgisif{sf] kl/ro pbfx/0f;lxt  
lbg'xf];\ . 

•	 k|ltj]bgsf cª\ux¿sf] gfd :d/0f ug{sf nflu k|ltj]bgsf cª\ux¿sf] gfd 
n]lvPsf zAbkQLx¿ agfpg'xf];\ . Ps Pscf]6f zAbkQL s]xL ljBfyL{nfO{ xftdf 
;a}}n] b]Vg] u/L lng nufpg'xf];\ / k|ltj]bg n]vgsf] r/0fcg';f/ j|md};Fu nfOgdf 
a:g eGg'xf];\ . nfOgdf efu lnPsf k|To]s ljBfyL{nfO{ cfkm";Fu ePsf zAbkQLdf 
n]lvPsf] r/0fsf] kl/ro lbg nufpg'xf];\ . 

   	 lj|mofsnfk @ M k|of]ufTds sfo{sf gd'gf k|ltj]bg n]vg (Sample report writing of 
	 experimental work)

•	 ljBfyL{nfO{ tLg ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ cDn, Iff/ / nj0f tyf 
;"rs kbfy{ ljt/0f ug'{xf];\ . 

•	 k|To]s ;d"xnfO{ tn plNnlvt k|ltj]bgsf] gd'gf cjnf]sg cWoog ug{ nufO{ ;f]xL 
cfwf/df k|of]ufTds sfo{sf] k|ltj]bg n]Vg nufpg'xf];\ . ;a} ;d"xsf] Pp6f glthf 
/ lgisif{ cfP gcfPsf] olsg ug'{xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

•	 k|ltj]bg n]Vbf afofFk6\6Lsf] k]hdf k|of]ufTds lj|mofsnfksf] ljlw emNsg] gfdª\lst 
lrq agfpg' kg]{ hfgsf/L u/fpg'xf];\ .

•	 k|ltj]bg n]vgsf] j|mddf ;a}} ;d"xsf] sfo{k|ultsf] cjnf]sg / cfjZos k[i7kf]if0f 
k|bfg ug'{xf];\

 k|ltj]bg gd'gf (Sample Report)

zLif{s M cf;jg (distillation) lj|mofsf] k|of]u u/L wldnf] kfgLaf6 ;kmf kfgL agfpg]] 

p2]Zo M df6f]nufot cGo j:t'x¿ / kfgLsf] ld>0fjf6 ;kmf kfgL 5'6\ofpg' 

cfjZos ;fdu|L M /fpG8 a6d ˆnf:s (Round bottom flask), ss{ (cork), sf]lgsn 
ˆnf:s (conical flask), l6«kf]8 :6fG8 (Tripod stand), ag{/ (burner), sG8]g;/ (con-
denser), tf/sf] hfnL (Wire gauge)

ljlw

1. 	;j{k|yd Pp6f /fpG8 a6d ˆnf:sdf cfwfhlt kmf]xf]/kfgLsf] ld>0f lnOof] .

2. 	/fpG8 a6d ˆnf:snfO{ l6«kf]8 :6fG8dfly /x]sf] tf/sf] hfnLdf :6\ofG8sf] 
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	 ;xfotfn] c8\ofOof] .

3. 	/fpG8 a6d ˆnf:ssf] 3fF6Ldf sG8]g;/nfO{ hf]l8of] .

4. 	sG8]g;/sf] jl/kl/ lr;f] kfgL k7fpg] Joj:yf ul/of] .

5. 	 58\s] kf/]/ /flvPsf] sG8]g;/sf] cfp6n]6df kfgL yfKg vfnL sf]lgsn ˆnf:s 
	 /flvof] .

6. 	kmf]xf]/ kfgLsf] ld>0fnfO{ ag{/sf] k|of]u u/]/ ttfOof] .

7. 	kfgL tft]kl5 sG8]G;/df lr;f] kfgLsf] k|jfx ul/of] .

cjnf]sg M kmf]xf]/kfgLnfO{ s]xL ;do -10 b]lv 15 ldg]6_ ttfO;s]kl5 kfgL pDng 
yfNof] / afkmdf kl/jt{g eof] . sG8]G;/df uPsf] afkm lr;f] kfgLn] ubf{ b|jLs/0f eO{ 
;kmf kfgLdf kl/0ft ePsf] b]lvof] . sG8]g;/nfO{ 58\s] kf/]/ /fv]sf] x'gfn] b|jLs/0f 
ePsf] kfgL tnlt/ au]/ sf]lgsn ˆnf:sdf hDdf eof] . o;/L ttfpFb} hfFbf cGtdf 
k\mnf:sdf df6f]nufotsf kmf]xf]/ j:t'dfq afFsL /x\of] .

glthf M ld>0faf6 kmf]xf]/j:t'  / ;kmf kfgL 5'6\l6of] .

lgisif{ M cf;jg ljlwaf6 3f]ndf /x]sf] 7f]; kbfy{ -3'lnt_ / t/n kbfy{ 3f]ns_ 
5'6\ofpg ;lsG5 .

lj|mofsnfk # M k|:t'tLs/0f / k|ltlaDag (Presentation and Reflection)

•	 k|To]s ;d"xn] tof/ kf/]sf] k|ltj]bg sIffsf]7fsf] leQfdf jl/kl/ cjnf]sgsf nflu 
em'G8\ofpg nufpg'xf];\ . 

•	 x/]s ;d"xsf ljBfyL{nfO{ kfn}kfnf] cGo ;d"xn] tof/ kf/]sf] k|ltj]bg cjnf]sg u/L 
;dLIff l6kf]6 ug{ nufpg'xf];\ .

•	 cGTodf cGo ;d"xsf] k|ltj]bgdf ePsf ;sf/fTds kIfnfO{ ;d]6]/ k|To]s ;d"xaf6 
Ps hgf ljBfyL{nfO{ ;d"xn] tof/ kf/]sf] clGtd k|ltj]bg k|:t'tLs/0f ug{ 
nufpg'xf];\ .

-3_ 	 d"Nofª\sg

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]{, lel8of] cjnf]sgkZrft\sf] k|ltlaDag 
Ifdtf, ;dfnf]rgfTds l;k, l;h{gfTds l;knufotsf 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 
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;d:of ePsf ljBfyL{nfO{ ;xfotf -scaffolding_ ug'{xf];\ . ljifoj:t'sf] 1fgsf] kl/
If0f ug{ ljleGg ;+1fgfTds txsf k|Zgx¿ lgdf{0f ul/ d"Nofª\sg ug'{xf];\ .

•	 k|of]ufTds sfo{sf] k|ltj]bg tof/ ubf{ k|ltj]bgdf s'g s'g cª\ux¿ ;dfj]z ug'{kg]{ 
/x]5 <

•	 k|of]ufTds sfo{sf] k|ltj]bgsf cª\ux¿dWo] p2]Zo, ljlw / lgisif{ eGgfn] s] 
a'lemG5 < n]Vg'xf];\ .

•	 k|of]ufTds sfo{sf] k|ltj]bg tof/ ubf{ s] kmfObf x'G5 <

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

tkfO{FF a:g'ePsf] 7fpF glhs} s/];faf/Ldf jf Pp6f udnfdf s'g} cGg jf u8fu'8L 
-cleefjssf] ;Nnfxcg';f/ l;hgcg';f/sf]_ sf] lap /f]Kg'xf];\ . x/]s lbg cfjZos 
dfqfdf kfgL nufpg'xf];\ . lapaff6 a]gf{ pd|g slt lbg nfUof] cjnf]sg u/L l6kf]6 
ug'{xf];\ . lap cª\s'/0f ePkl5 Ps xKtf;Dd x/]s lbg To;df ePsf] j[l4 :s]nsf] 
;xfotfn] dfkg u/L ;f]sf] klg l6kf]6 ug'{xf];\ .  o;sf k|ltj]bg tof/ kf/L lzIfsnfO{ 
b]vfpg'xf];\ . 

 5}6f}“ / ;ftf}“ lbg 

ljifoj:t' M df]8n lgdf{0f sfo{ ;~rfng

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]]Zo

	 • 	 df]8nsf] kl/ro lbg 

	 • 	 df]8n lgdf{0f sfo{ ;~rfng ug{ 

-v_ 	 z}Ifl0fs ;fdu|L 

	 kmf]S;f], rGb|dfsf] snf, k[YjLsf] cfGtl/s agf]6, jg:klt sf]ifsf] gd'gf df]8]n agfpg  
	 cfjZos ;fdu|Lx¿ 

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

	 lj|mofsnfk ! M k"j{1fgsf] k/LIf0f / dl:tis dGyg (Pre knowledge)

•	 lj1fg;Fu ;DalGwt lrq / df]8]n b]vfpFb} lrq / df]8nsf] lardf s] km/s 5 < 
s] jf:tljs j:t' pknAw x'g] cj:yfdf klg df]8n agfpg' a9L k|efjsf/L x'G5  
xf]nf < h:tf k|Zgx¿dfly 5nkmn u/fP/ kf7sf] ;'?cft ug'{xf];\ .
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•	 5nkmnsf] lgisif{sf cfwf/df gd'gf ;fdu|L jf df]8nsf] kl/ro lbg'xf];\ .

•	 lj1fgsf] k|of]ufTds sfo{x¿dWo]sf] df]8]n lgdf{0f sfo{ lsg dxŒjk'0f{ 5 < 5nkmn 
ug'{xf];\ . -lzIf0f l;sfOsf j|mddf jf:tljs j:t' kfpg g;lsg] jf ;xh} pknAw 
gx'g] cj:yfdf ;f] j:t'sf] k|ltlglwTj x'g] u/L jf:tljs j:t'sf] h:t} jgfj6df 
tof/ ul/Psf] ;fdu|L df]8]n xf] eGg] s'/fsf] hfgsf/L lbg'xf];\ h:t} M k[YjLsf ¿kdf 
Unf]a, jf:tljs dfgj d'6'sf] ;6\6f d'6'sf] df]8]n cflb_

 	 lj|mofsnfk @ M :yfgLo ;fdu|Lsf] k|of]u u/L df]8]n lgdf{0f 

	  ljBfyL{nfO{ tkl;nsf] sfo{ ug]{ u/L rf/ ;d"xdf ljefhg ug'{xf];\ . 

	 k|To]s ;d"xsf nflu km/s km/s df]8n -h:t} M kmf]S;f]sf] df]8n, rGb|dfsf] snf b]
vfpgsf nflu df]8n, k[YjLsf] cfGtl/s jgfj6sf] df]8]n, hLj / jg:klt sf]ifsf] 
df]8]n cflb_ lgdf{0f ug{sf nflu ;fdu|L tof/ ug{ cluNnf] lbg g} ljBfyL{nfO{ lhDd]
jf/L lbg'xf];\ .  

;d"x != kmf]S;f]sf] df]8]n M b'O{cf]6f a]n'g, ;fgf] Knfl:6s 
kfOk jf h';sf] kfOk jf Unf; 6\o'a, KNffl:6ssf] af]
tn,  Un' ug tyf l:6s, x\ofS;f] An]8 cflb

;d"x @= rGb|dfsf] snf b]vfpgsf nflu df]8n M Unf]a, 
;fgf] Knfl:6ssf] an, 6]an6]lg; an, kmnfdsf] 
;fgf] /8 / tf/ 

;d"x #= k[YjLsf] cfGtl/s agfj6sf] df]8]n M lehfPsf] 
sfuhsf] k]:6, sn/x¿, rSs'

;d"x $=  jg:klt sf]ifsf] df]8]n M rf6{ k]k/, wfuf], Un', 
ljleGg /ª\x¿, sfuhsf] k]:6, sfuhsf aS;x¿ 
cflb . 

•	 k|To]s ;d"xnfO{ cfjZos kg]{ Ps Ps ;]6 ;fdu|L 
pknAw u/fpg'xf];\ .

•	 k|To]s ;d"xnfO{ df]8]n lgdf{0f ug]{ tl/sf k|:6;Fu 
atfpg'xf];\ -;Dej eP To:tf df]8]n agfPsf 
lel8of]x¿ b]vfpg'xf];\_ ;fy} cfjZos  
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;fjwfgLsf pkfox¿ klg pNn]v ug'{xf];\ .

•	 df]8]n lgdf{0f sfo{ ;~rfngsf j|mddf ;a}} ;d"xsf] ultljlw cjnf]sg u/L cfjZos 
;xfotf k|bfg ug'{xf];\ . 

•	 df]8]n lgdf{0fsf] j|mddf ljBfyL{n] u/]sf ultljlwx¿sf] kmf]6f] tyf 5f]6f] lel8of] klg 
lng ;Sg'x'g] 5 . 

 	 lj|mofsnfk #M k|bz{g, cjnf]sg / k|ltlaDag 

	 • 	 df]8n lgdf{0f sfo{ ;lsPkl5 ;a}}sf] df]8]nsf] k|bz{g u/fpg'xf];\ .

	 • 	 kfn}kfnf] ;a}} ;d"xn] agfPsf] df]8]n cGo ;d"xsf ljBfyL{nfO{ cjnf]sg ug{ / 
		  cfjZos ;'emfj eP l6kf]6 ug{ nufpg'xf];\ .

	 • 	 cGo ;fyLx¿sf] k[i7kf]if0f;lxt ;d]6]/ x/]s ;d"xaf6 Ps hgfn] cfkm\gf] ;d"xn] 
		  u/]sf] sfo{sf] k|:t'tLs/0f ug{ nufpg'xf];\ . 

	 • 	 cGTodf ljBfyL{n] df]8]n lgdf{0fsf j|mddf u/]sf ultljlwx¿sf] kmf]6f] tyf 
		  lel8of]x¿sf] k|bz{g u/fO{ cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-3_ 	 d"Nofª\sg (Evaluation)

	 • 	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
		  k|of]u u/L d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
		  ;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

		  –	 df]8]n eg]sf] s] xf] <

		  –	 df]8]n lsg agfpg' k5{ <

		  –	 s:tf s:tf ljifoj:t'df df]8]n agfpg'k5{ <

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

tkfO{Fx¿nfO{ cfkm\gf] ljBfno s:tf] eOlbP x'GYof] h:tf] nfU5 < tkfO{Fx¿n] ;f]r]h:tf] 
ljBfnosf] gd'gf -ejg, sIffsf]7f, zf}rfno, v]nd}bfg, k|of]uzfnf, rd]gfu[x, vfg]kfgL, 
au}Frf, kmf]xf]/d}nf Joj:yfkg cflb_ sfuh, sf6'{g cflbsf] ;xof]udf ;fyLx¿ ldn]/ 
tof/ kfg'{xf];\ / k|bz{g ug'{xf];\ . 
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 cf7f}“ / gjf}“ lbg 

ljifoj:t' M df]8n lgdf{0f k|lj|mofsf] k|ltj]bg n]vg

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives)

	 df]8n lgdf{0f k|lj|mofsf] k|ltj]bg n]Vg

-v_ 	 z}Ifl0fs ;fdu|L (Learing materials)

-u_ 	 l;sfO ;xhLs/0f lj|mofsnfk (Learing materials) 

	  lj|mofsnfk ! M df]8]n lgdf{0fsf] k|ltj]bgsf cª\ux¿sf] kl/ro

•	 dfly plNNflvt ;d"xut ¿kdf tof/ u/]sf] df]8]n lgdf{0f sfo{ u/]kl5 To;sf] 
k|ltj]bg n]Vgsf nflu cluNnf] kf7df ul/Psf] gd'gf df]8n lgdf{0f sfo{sf] cfwf/
df j|mdzM lj|mofsnfksf] zLif{s, p2]Zo, cfjZos ;fdu|Lx¿sf] ;"rL, ljlw, cjnf]
sg tyf lgisif{sf] kl/ro pbfx/0f;lxt lbg'xf];\ .

 	 lj|mofsnfk @M gd'gf df]8n lgdf{0f sfo{sf] k|ltj]bg n]vg 

•	 ljBfyL{nfO{ ljBfyL{ ;ª\Vof / sIffsf]7fsf] cj:yf cg's"n x'g] u/L ljleGg ;d"xdf 
ljefhg ug'{xf];\ . 

•	 k|To]s ;d"xnfO{ k|ltj]bgsf] gd'gf cjnf]sg u/L cluNnf] kf7df ul/Psf] gd'gf 
df]8n lgdf{0f sfo{sf] ;d"xut ¿kdf k|ltj]bg n]Vg nufpg'xf];\ .

•	 k|ltj]bg n]Vbf afofFk6\6Lsf] k]hdf df]8n lgdf{0f  lj|mofsnfksf] ljlw emNsg] 
gfdf+ª\lst lrq agfpg'kg]{ hfgsf/L u/fpg'xf];\ .

•	 k|ltj]bg n]vgsf] j|mddf ;a}} ;d"xsf] sfo{k|ultsf] cjnf]sg / cfjZos k[i7kf]if0f 
k|bfg ug'{xf];\ .

   	 lj|mofsnfk # M k|:t'tLs/0f / k|ltlaDag

•	 k|To]s ;d"xn] tof/ kf/]sf] k|ltj]bg sIffsf]7fsf] leQfdf jl/kl/ cjnf]sgsf nflu 
em'G8\ofpg nufpg'xf];\ . 

•	 x/]s ;d"xsf ljBfyL{nfO{ kfn}kfnf] cGo ;d"xn] tof/ kf/]sf] k|ltj]bg cjnf]sg u/L 
;dLIff l6kf]6 ug{ nufpg'xf];\ .

•	 cGTodf cGo ;d"xsf] k|ltj]bgdf ePsf ;sf/fTds kIfnfO{ ;d]6]/ k|To]s ;d"xaf6 
Ps hgf ljBfyL{nfO{ ;d"xn] tof/ kf/]sf] clGtd k|ltj]bg k|:t'tLs/0f ug{ 
nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .
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-3_ 	 d"Nofª\sg (Evaluation)	 			 

	 •	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
		  k|of]u u/L d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
		  ;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ . 

		  –	 df]8]n lgdf{0fsf] k|ltj]bg s;/L n]Vg ;lsg] /x]5 <

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

sfuhnfO{ lehfO 8Nnf] agfP/ ;'sfpg'xf];\ . 
To;df  lrqdf b]vfP h:t} u/L hGt'sf]ifsf] df]8]n 
tof/ kfg'{xf];\ . o;sf] ;Dk"0f{ k|lj|mof hfgsf/L x'g] 
u/L Pp6f k|ltj]bg tof/ kfg'{xf];\ . sIffdf df]8]n 
k|bz{g u/L ;f]sf] k|ltj]bg k|:t't ug'{xf];\ . 

 b;f}“ lbg 

k|ltlaDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg

•	 o; PsfOsf] cGTodf ljBfyL{nfO{ kf7sf] ;f/f+z tof/ ug{ nufO{ 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 /0fgLltx¿ k|of]u ug{ ;lsg] 5 .

•	 PsfOsf] cGTodf, k]h g= !) df lbOPsf ;a}} k|sf/sf cEof;x¿af6 s]xL k|Zgx¿ 
k|ltlglwd"ns 9ª\uaf6 ;f]Wg'xf];\ . k|Zg ;f]Wbf ljBfyL{nfO{ cufl8 af]nfO hot seat 
df /fVg], pen in middle ug]{ cflb ug{ ;lsG5 . 

•	 PsfO ! df kf7\oj|md tyf kf7\ok':tsdf lbOPsf kl/of]hgf tyf k|of]ufTds sfo{ 
l;sfO lj|mofsnfk;Fu} u/fO{ cfGtl/s d"Nofª\sgsf] dfkb08df plNnlvt ?la|S;cg';f/ 
ljBfyL{sf] l;sfOsf] clen]v /fVg'xf];\ . 

•	 ljBfyL{n] o; PsfOdf ePsf ljleGg kl/of]hgf sfo{sf k|ltj]bgx¿ tyf cEof;sf] 
clen]vLs/0f k'l:tsf k/LIf0f u/L cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .
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•	 k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfx¿sf 
nflu yk ;xof]u ug]{, k|ltefjfg\ ljBfyL{nfO{ l;sfOdf ;d:of b]lvPsf afnaflnsfx¿nfO{ 
;xof]ufTds k4ltcg';f/ l;sfpg nufpg'xf];\\ . 

•	 ckfª\utf ePsf afnaflnsfx¿nfO{ 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];\\ .

 

;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg -PsfOut_

!= 	 tnsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\ M 

	 -s_ 	z}lIfs ;fdu|Lsf ¿kdf df]8]nsf] lgdf{0f ug'{kgf{sf] sf/0f s] xf] <    

  		  -c_ jf:tljs ;fdu|LeGbf ;:tf] x'g] ePsfn] 

   		  -cf_ jf:tljs ;fdu|Lsf] pknAwtf ;xh gx'g] ePsfn] 

   		  -O_ jf:tljs ;fdu|LeGbf a9L pkof]uL x'g] ePsfn] 

   		  -O{_ jf:tljs ;fdu|LeGbf ;lhn} cf];f/k;f/ ug{ ;lsg] ePsfn] 

	 -v_ 	k|ltj]bg n]vgsf] ;a}}eGbf pko'St j|md tnsfdWo] s'g xf] <

    		  -c_ zLif{s, p2]Zo, cfjZos ;fdu|Lx¿sf] ;"rL, ljlw, glthf tyf lgisif{

    		  -cf_ zLif{s, p2]Zo, cfjZos ;fdu|Lx¿sf] ;"rL, ljlw, lgisif{ thf glthf

    		  -O_ zLif{s, cfjZos ;fdu|Lx¿sf] ;"rL, p2]Zo, ljlw, glthf tyf lgisif{

    		  -O{_ p2]Zo, zLif{s, cfjZos ;fdu|Lx¿sf] ;"rL, ljlw, glthf tyf lgisif{

	 -u_ 	ljBfyL{n] tof/ u/]sf] k|ltj]bgnfO{ sIffdf cGo ;fyLx¿dfem k|:t'tLs/0f ug'{ 		
		  lj1fgsf k|lj|mofut l;kx¿dWo] s'g l;k xf] <

    		  -c_ juL{s/0f ug'{              -cf_ dfkg ug'{

    		  -O_ ;~rf/ ug'{                 -O{_ cjnf]sg ug'{ 
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	 -3_ 	tn lbOPsf sfo{x¿df j}1flgs l;sfO k|lj|mofsf r/0fdWo] ;a}}eGbf clGtd r/0f  
		  s'g xf] <    

    		  -c_ tYosf] ljZn]if0f u/L lgisif{ lgsfNg]

    		  -cf_ ;Dkflbt sfo{sf] k|ltj]bg tof/ ug]{

    		  -O_ k|Zgx¿sf] ;Defljt pQ/sf] cg'dfg ug]{

    		  -O{_ j:t' jf 36gfsf] ;DaGwdf k|Zg ug]{

	 -ª_ 	tn lbOPsf sfo{x¿dWo] k|of]ufTds sfo{cGtu{Tf s'g cldNbf] 5 <

    		  -c_ cjnf]sg sfo{                -cf_ k|ltj]bg n]vg sfo{

    		  -O_ k/LIf0f sfo{                   -O{_ df]8]n lgdf{0f sfo{

@= 	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_ 	j}1flgs l;sfO{ k|lj|mofdf k|of]ufTds sfo{ eg]sf] s] xf] <ljleGg k|sf/sf k|of]
ufTds sfo{sf pbfx/0f lbg'xf];\ .

-v_ 	k|of]ufTds sfo{sf] ;dflKtkl5 k|ltj]bg lsg n]lvG5 < s'g} tLgcf]6f dxŒj a'Fbfut 
¿kdf n]Vg'xf];\ .

-u_ 	k|ltj]bg n]vg sfo{sf ljleGg cª\ux¿sf] ;"rL j|mdj4 ¿kdf n]Vg'xf];\ .

-3_ 	s'g} Pp6f km"n km'Ng] la?jfsf] sf]nfh df]8n tof/ u/L ;f] df]8]n lgdf{0f sfo{sf] 
k|ltj]bg tof/ kfg'{xf];\ .

     -ª_ 	 km/s 5'6\ofpg'xf];\ .

    	  	 -c_ df]8]n / lrq          -cf_ k|of]ufTds sfo{sf] glthf / lgisif{ 
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PsfO  @       ;"rgf tyf ;~rf/ k|ljlw (Information 
		  and Communication Technology)

	 cg'dflgt sfo{306f M #)

!=	 kl/ro

o; PsfOsf] cWoogkZrft ljBfyL{ cfOl;6Lsf ;fwgx¿sf] kl/ro / pbfx/0f lbg,  
OG6/g]6, Od]n / a|fph/sf] kl/ro lbg, Spreadsheet software df ;fwf/0f lx;fa 
ug{ tyf u|fkm / rf6{sf] lgdf{0f ug{, kmf]6f] lvRg / Ol8l6ª ug{, sDKo'6/df nfUg] 
efO/;, o;sf] lgbfg / ;'/Iffsf pkfo atfpg, Software sf k|sf/sf] kl/ro lbg, 
sDKo'6/ k|of]u;DaGwL cfrf/ ;+lxtf atfpg tyf kfngf ug{ ;Sg] 5g\ . o; PsfOdf 
;"rgf tyf ;~rf/ k|ljlwsf ;fwgx¿sf] kl/ro, OG6/g]6sf] kl/ro / dxŒj, a|fph/ 
/ ;r{ OlGhgsf] kl/ro / pbfx/0fx¿, j]a;fO6sf] kl/ro / k|of]u, O{–a'ssf]  
k|of]u, Od]n, Od]nsf kmfObf / a]kmfObfx¿, :k|]8l;6sf] kl/ro, :k|]8l;8df tYofª\sx¿sf] 
c6f]lkmn tyf c6f];d, ;fdfGo hf]8, 36fp, u'0fg, u|fkm / rf6{ lgdf{0f ug{,  kmf]6f] 
6«fG;km/ / e08f/0f, kmf]6f] ;Dkfbg (photo editing) , kfj/KjfOG6 k]|h]G6];gsf] kl/ro, 
sDKo'6/ efO/;, sDKo'6/ ;ˆ6j]o/, sDKo'6/ / OG6/g]6 k|of]u;DaGwL cfrf/ ;+lxtf h:tf 
ljifoj:t'x¿ ;d]l6Psf 5g\ . o; PsfOsf] cWoogaf6 ljBfyL{df  /rgfTds ;f]rfO{ l;k, 
;d:of ;dfwfg l;k ljsf; x'g]5 . of] PsfOdf /x]sf ljifoj:t'x¿sf] l;sfO ;xhLs/0f 
ug{ vf]h, :ynut cWoog tyf cGj]if0f ljlw, k|bz{g ljlw, k|of]ufTds ljlw, kl/of]hgf  
sfo{ tyf ;d:of ;dfwfg ljlw cflbsf] ;fy} cGo pko'St ljlwx¿ k|of]u ug{ ;lsg] 5 . 
o;sf] ;fy} k|Zgf]Q/, hot chair, Graffiti / >Job[Zo ljlw cflbsf] k|of]u ug{'kg]{
x'G5 . o; PsfOsf l;sfO pknlAwx¿sf] lgdf{0ffTds d"Nofª\sg ?la|S;/>]0fL dfkg, 
Jojxf/ cjnf]sg kmf/d, k|of]ufTds sfo{ cjnf]sg, kl/of]hgf sfo{ ;~rfng, df}lvs 
k|Zgf]Q/ cflbaf6 ug{ ;lsg] 5 eg] ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ 
lnlvt ;fwgx¿ k|of]u ug{ ;lsG5 .

@= 	 l;sfO pknlAw (Learning outcomes) 

	 •	 ;"rgf tyf ;~rf/ k|ljlwsf ;fwgx¿sf] kl/ro / pbfx/0f lbg 

	 • 	 OG6/g]6, Od]n / a|fph/sf] kl/ro lbg / ;fdfGo k|of]u ug{ 

	 •	 :k]|8l;6 ;km\6j]/df ;fwf/0f lx;fa ug{ tyf u|fkm / rf6{sf] lgdf{0f ug{

	 • 	 kmf]6f] tyf 6]S:6 ;lxtsf] lk|h]G6];g tof/ u/L k|:t't ug{ 
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	 • 	 sDKo'6/df nfUg] efO/;, o;sf] lgbfg / ;'/Iffsf pkfo atfpg 

	 •	 ;km\6j]/sf k|sf/sf] kl/ro lbg 

	 • sDKo'6/ k|of]u;DaGwL cfrf/;+lxtf atfpg tyf kfngf ug{

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

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

-3G6fdf_

!= ;"rgf tyf 
;~rf/ k|ljlwsf 
;fwgx¿sf] kl/ro 

•	 ;"rgf tyf ;~rf/ k|ljlwsf ;fwgx¿sf] 
kl/ro 

•	 ;"rgf tyf ;~rf/ k|ljlwsf ;fwgx¿sf] 
klxrfg / pbfx/0f 

!

@= OG6/g]6sf] kl/ro 
/ dxŒj

•	 OG6/g]6sf] kl/ro  

•	 cgnfOg ;|f]tx¿sf] klxrfg 

•	 OG6/g]6sf] dxŒj 

!

#== a|fph/ / ;r{ 
OlGhgsf] kl/ro / 
pbfx/0fx¿

•	 a|fph/ / ;r{ OlGhgsf] kl/ro, k|bz{g, 
pbfx/0f / k|of]u ug]{ tl/sf @

$= j]a;fO6sf] kl/ro 
/ k|of]u

•	 j]a;fO6sf] kl/ro 

•	 pkof]uL j]a;fO6x¿sf] klxrfg / k|of]u 
@

%= Oa'ssf] k|of]u •	 Oa'ssf] kl/ro 

•	 Oa'ssf] pkof]lutf, k|of]u / pbfx/0f 
@

^= Od]n •	 Od]nsf] kl/ro 

•	 Od]n vftf vf]Ng] tl/sf 

•	 Od]nsf] cfbfgk|bfg ug]{ tl/sf 

@

&= Od]nsf kmfObf / 
a]kmfObfx¿

•	 Od]nsf kmfObf / a]kmfObfx¿
!

*= :k|]8l;6sf] kl/ro •	 :k|]8l;6sf] kl/ro / pbfx/0f 

•	 sDKo'6/df :k|]8l;6 kmfOn vf]Ng] tl/sf 

•	 ljleGg cfOsg tyf 6\ofjsf] kl/ro / 
k|of]u 

!
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(= :k|]8l;8df tYofª\
sx¿sf] c6f]lkmn 
tyf c6f];d 

•	 :k|]8l;8df tYof+ª\sx¿sf c6f]lkmnsf] 
kl/ro lbg 

•	 :k|]8l;8df tYof+ª\sx¿ c6f]lkmn tyf 
c6f];d ug]{ tl/sf k|bz{g 

@

!)= :k|]8l;6df ;fdfGo 
hf]8, 36fp, u'0fg 

•	 :k|]8l;6df ;fdfGo hf]8, 36fp, u'0fg 
cflbsf] ;"qsf] kl/ro  

•	 ;"q k|of]u u/L :k|]8l;6df ;fdfGo hf]8, 
36fp, u'0fg, efu u/]sf] k|bz{g 

@

!!= :k|]8l;6 ;ˆ6j]o/
df u|fkm / rf6{ 

•	 :k|]8l;6 ;ˆ6j]o/df u|fkm / rf6{ agfpg] 
tl/sf k|bz{g 

•	 ;|]8l;6sf] dxŒj

@

!@= kmf]6f] 6«fG;km/ / 
e08f/0f

•	 df]afOn tyf Sofd]/faf6 lvr]sf] kmf]6f] 
sDKo'6/df ;fg]{ tl/sf 

•	 sDKo'6/df ljleGg kmfOn x¿nfO{ ljleGg 
8«fOex¿df e08f/0f ug]{ tl/sf 

@

!#= kmf]6f] ;Dkfbg 
(photo edit-
ing) 

•	 kmf]6f] Crop ug]{ 

•	 kmf]6f]df k|sfz / /ª ldnfpg] 

•	 ms paint sf] k|of]u u/L kmf]6f]sf] ;fOh 
36j9 ug]{ cEof;

@

!$= kfj/KjfOG6 lk|h]
G6];gsf] kl/ro

•	 kfj/KjfOG6 lk|h]G6];gsf] kl/ro 

•	 ljleGg cfOsg tyf 6\ofjsf] kl/ro tyf 
k|of]u  

•	 kfj/KjfOG6df 6]S:6 tof/ ug]{

•	 kfj/KjfOG6df kmf]6f] insert u/L edit ug]{

@

!%= sDKo'6/ efO/; •	 sDKo'6/ efO/;sf] kl/ro

•	 sDKo'6/ efO/; ;g]{ tl/sf

•	 sDKo'6/ efO/; nfUgaf6 arfpg]] / 
x6fpg] pkfox¿

@
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!^= sDKo'6/ ;ˆ6j]o/ •	 sDKo'6/ ;ˆ6j]o/sf] kl/ro / pbfx/0fx¿ 

•	 sDKo'6/ ;ˆ6j]o/sf k|sf/x¿
!

!&= sDKo'6/ / OG6/g]6 
k|of]u;DaGwL 
cfrf/ ;+lxtf 

•	 sDKo'6/ / OG6/g]6 k|of]u;DaGwL cfrf/ 
;+lxtfsf] kl/ro / cfjZostf 

•	 sDKo'6/ / OG6/g]6sf] k|of]u;DaGwL s]xL 
lgodx¿  

@

!*= !

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

 klxnf] lbg	

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

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo (Learning outcomes/ specific objectives):

	 ;"rgf tyf ;~rf/ k|ljlwsf ;fwgx¿sf] klxrfg ug{ / pbfx/0f lbg

	 ;"rgf tyf ;~rf/ k|ljlwsf ;fwgx¿sf] kl/ro lbg

-v_ 	 z}Ifl0fs ;fdu|L (Learing materials): 

	 sDKo'6/, ;"rgf tyf ;~rf/ k|ljlwdf ;fwgx¿, ;fwgx¿sf] lrq / sfo{ ePsf] rf6{, 
	 kfj/KjfOG6 

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

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

•	 xfdL ljleGg hfgsf/Lx¿ s'g s'g dfWodaf6 k|fKt u5f}{ < tkfO{FFn] b}lgs hLjgdf 
;"rgfx¿ cfbfgk|bfg ug{ s'g s'g ;fdu|L tyf pks/0fx¿ k|of]u ug]{ ug'{ePsf]  
5 < h:tf k|Zgx¿af6 ljifoj:t'df k|j]z ug'{xf];\ . 

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

	 lj|mofsnfk @ M ;~rf/sf ;fwgx¿sf] klxrfg / pbfx/0f

•	 ;~rf/ eg]sf] s] xf]nf < s] ;"rgfsf ;|f]tx¿ ;~rf/sf ;fwgx¿ klg x'g\ < cflb 
k|Zgdf 5nkmn ug'{xf];\ . 
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•	 5nkmnsf] cfwf/df ;"rgf tyf ;~rf/sf ;fwgx¿sf] gfd l6kf]6 ug{ 
nufpg'xf];\ .

•	 ;"rgf tyf k|ljlwsf pknAw ;fwgx¿ -sDKo'6/, /]l8of], 6]lnlehg, df]afOn, 6]
lnkmf]g, kqklqsf, Nofk6k, :Sofg/, lk|G6/, :df6{kmf]g, l8lh6n Sofd]/f cflb_ / 
cGosf] lrq k|bz{g u/L k|To]ssf] gfd klxrfg ug{ nufpg'xf];\ .

•	 plNnlvt ;fwgx¿sf] cnfjf cGo s'g s'g ;fwgx¿ b]Vg'ePsf] 5 < 5nkmn ug{ 
nufO{ atfpg nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

	 lj|mofsnfk # M ;~rf/sf ;fwgx¿sf] kl/ro 

•	 ljBfyL{nfO{ kfFr ;d"xdf ljefhg ug'{xf];\ . ;"rgf tyf ;~rf/ k|ljlwsf ;fwgx¿sf] 
lrq / sfd n]lvPsf] sf8{ ljt/0f ug'{xf];\ / pSt sf8{ 3f]K6f] kf/L /fVg lgb]{zg 
lbg'xf];\ . h'g ;d"xn] klxnf ;fwgsf] lrq / sfdlarsf] hf]8L ldnfpF5 pSt ;d"x 
ljho x'g] s'/fsf] hfgsf/L lbg'xf];\ . lzIfsn] !, @, # eg] kl5 sf8{ ;'N6f] kf/L 
;~rf/sf ;fwgx¿sf] lrq / sfdsf] hf]8L ldnfpg nufpg'xf];\ . h'g ;d"xn] 
;fwg / sfo{ ;DaGwL sf8{ ;j{k|yd ldnfP pSt ;d"xnfO{ ljho 3f]if0ff ug'{xf];\ .  

•	 ;"rgf tyf k|ljlwsf yk pknAw ;fwgx¿ / cGosf] lrq k|bz{g u/L k|To]ssf] kl/
ro lbg nufpg'xf];\ .

•	 sfo{sf cfwf/df Psf]xf]/f] / bf]xf]/f] ;~rf/sf ;fwgx¿sf] kl/ro u/fpg'xf];\ / b'j} 
y/Lsf ;~rf/sf ;fwgx¿sf] pbfx/0fsf] ;"rL l6kf]6 ug{ nufpg'xf];\ .

•	 k|bz{g ul/Psf ;"rgf tyf ;~rf/ k|ljlwsf ;fwgx¿sf] ljsf;j|mdsf] ;ª\lIfKt 
rrf{ ug'{xf];\ . 

•	 ;a}}eGbf cfw'lgs k|ljlw s'g xf]nf < ljBfyL{sf] wf/0ff lng'xf];\ . 

•	 cGTodf cTofw'lgs k|ljlw OG6/g]6sf] pkof]u / o;n] NofPsf] kl/jt{gsf af/]df 
5nkmn ug'xf];\ . 

-3_ 	 d"Nofª\sg 

•	 Psf]xf]/f] ;~rf/sf ;fwgx¿sf] pbfx/0f lbg'xf];\ .

•	 s] ;a}} ;"rgfsf ;|f]tx¿ ;~rf/sf ;fwgx¿ x'g\ < pbfx/0f lbO{ k|:6 kfg'{xf];\ .

•	 tkfO{Fn] k|of]u ug'{ePsf] jf b]Vg'ePsf] dWo] ;a}}eGbf cfw'lgs ;"rgf tyf ;~rf/sf] 
;fwg s'g xf] /  lsg <

•	 lj1fg tyf k|ljlwsf] If]qdf ;a}}eGbf w]/} / rfF8f] km8\sf] df/]sf] If]q ;"rgf tyf 
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;~rf/ k|ljlw g} xf] . o; egfO;Fu tkfO{F ;xdt x'g'x'G5 < ts{;lxt cfkm\gf wf/0ff 
k|:t't ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

    	 tn lbOPsf] kl/of]hgf sfo{ ug{sf nflu cfjZos dfu{bz{g ug'{xf];\  .

	

 bf];|f] lbg

ljifoj:t' M OG6/g]6sf] kl/ro / dxŒj

-s_ 	 l;sfO pknlAw÷ljlzi6 pZo

	 •	 OG6/g]6sf] kl/ro lbg 

	 • 	 cgnfOg ;|f]tx¿sf] klxrfg ug{ 

	 • 	 OG6/g]6sf] dxŒj atfpg 

-v_ 	 z}Ifl0fs ;fdu|L 

 	 OG6/g]6 ;'ljwf;lxtsf] sDKo'6/x¿ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{

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

 	 lj|mofsnfk !M dl:tis dGyg 

•	 s] tkfO{Fn] sDKo'6/ jf df]afOndf OG6/g]6sf] k|of]u ug'{ePsf] 5 < k|of]u ug{'ePsf] 
5 eg] s] s] sfdsf nflu k|of]u ug'{ePsf] 5 < OG6/g]6 ;'ljwf s;/L pknAw 
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ePsf] 5 < cflb k|Zg ug'{xf];\ . ;fyLx¿lar 5nkmn ug{ nufpg'xf];\ / sIffdf 
;fyLx¿dfem k|:t't ug{ nufpg'xf];\ . (TPS)

	 o;}u/L kf7\ok':tsdf ePsf lrq / tkl;nsf k|Zgx¿df ljBfyL{sf] wf/0ff 5nkmn 
u/L ljifo k|j]z ug'{xf];\ .

	 –	 lrqdf b]vfPsf] sIffsf]7f tkfO{FFsf] ljBfnosf] eGbf s] km/s 5 <

	 –	 s] tkfO{FF klg o;/L g} sIffsf]7fdf jf sDKo'6/ k|of]uzfnfdf k9\g'x'G5 <

	 –	 lrqdf h:t} k9\gsf nflu tkfO{FFnfO{ s] s] ;|f]t;fwgsf] cfjZostf kb{5 <

	 –	 s] OG6/g]6sf] kx'Fr gePdf klg sDKo'6/af6 xfdLnfO{ cfjZos kg]{ hfgsf/L  
	 vf]Hg ;lsPnf <

	 lj|mofsnfk @ M OG6/g]6sf] kl/ro 

•	 sDKo'6/df tf/ hf]8]/ tyf wifi af6 OG6/g]6 ;~hfndf hf]8]sf] cjnf]sg 
u/fpg'xf];\ . o;sf] ;fy} OG6/g]6df ghf]l8Psf] jf OG6/g]6 grn]sf] cj:yfsf] klg 
k|bz{g u/fpg'xf];\ . 

•	 df]afOndf klg wifi tyf data pack af6 OG6/g]6 rnfPsf] k|bz{g u/fO{ cjnf]sg 
ug{ nufpg'xf];\ . OG6/g]6 ljZjel/ /x]sf sDKo'6/ tyf OG6/g]6 rnfpg ldNg]  
;]n kmf]gsf] ;~hfn ePsf af/]df klg cluNnf sIffsf] hfgsf/Lx¿ k'g/jnf]sg  
u/fpg'xf];\ .

	 lj|mofsnfk #= cgnfOg ;|f]tx¿sf] klxrfg ug{

•	 ljBfyL{nfO{ OG6/g]6 rnfpg s'g ;|f]t k|of]u ug'{ePsf] 5 < 5nkmn ug'{xf];\ .

•	 ljBfyL{n] lbPsf] pQ/x¿sf cfwf/df cgnfOg ;|f]tx¿sf] ;"rL l6kf]6 ug'{xf];\ .

•	 5nkmnsf] cfwf/df ljleGg cgnfOg ;|f]tx¿sf] kl/ro lbO{ k|of]u ug]{ tl/sf klg 
j0f{g ug'{xf];\ .

   	 lj|mofsnfk $= OG6/g]6sf] dxŒj 

•	 ljBfyL{nfO{ sIffsf] cfsf/sf cfwf/df -;bgcg';f/, /f]n g=cg';f/, a;fOcg';f/ 
jf o:t} cfwf/df_ ljleGg ;d"xdf ljefhg ug'{xf];\ .

•	 k|To]s ;d"xnfO{ b}lgs hLjgdf jf cfkm"n] ;'g]sf÷a'em]sf 1fgsf cfwf/df 
OG6/g]6sf] dxŒj l6kf]6 ug{ nufpg'xf];\ . ;fy} rf6{k]k/df n]Vg nufpg'xf];\ .

•	 k|To]s ;d"xn] tof/ u/]sf a'Fbfx¿nfO{ k|:t'tLs/0f ug{ nufpg'xf];\ . x/]s ;d"xn] 
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l6kf]6 u/]sf a'Fbfx¿df cGo ;d"xnfO{ gofF a'Fbfx¿ yk ug{ ;do lbg'xf];\ .

•	 cGTodf, ljBfyL{n] tof/ u/]sf] rf6{df 5'6]sf cfjZos cGo a'Fbfx¿ M OG6/g]6sf] 
;xfotfn] ;+;f/el/ 36]sf 36gfx¿sf af/]df t'?Gt} yfxf kfpg, cfkm"n] hfGg rfx]
sf] s'/f l56} k|fKt ug{ dbt ug]{ ePsf]n] o;sf] dxŒj /x]sf] hfgsf/L lbg'xf];\ .

	

-3_ 	 d"Nofª\sg 

	 • 	 OG6/g]6sf] kx'Fr k'Ug cfjZos s'g} b'O{cf]6f ;|f]t n]Vg'xf];\ .

	 •	 ;~rf/ If]qdf OG6/g]6sf s'g} b'O{cf]6f kmfObf n]Vg'xf];\ .

	 • 	 tkfO{Fn] cfkm\gf] l;sfOnfO{ cem k|efjsf/L agfpg OG6/g]6sf] k|of]u s;/L 
		  ug'{;Sg'x'G5 <

	 •	 …OG6/g]6sf] ljsf;n] ljZjnfO{ g} Pp6f ;fgf] ufpFmh:t} agfPsf] 5Ú of] egfOnfO{ 
		  k'li6 ug{ cfkm\gf ljrf/ n]Vg'xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

   	 OG6/g]6sf] pkof]u;DaGwL ljleGg tl:a/x¿, kmf]6f] ;ª\sng ug'{xf];\ . ltgLx¿nfO{ rf6{  
	 k]k/df 6fF:g'xf];\ / ;f] rf6{nfO{ sIffdf k|:t't ug'{xf];\ . 

 t];|f] / rf}“yf] lbg

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

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 a|fph/ / ;r{ OlGhgsf] kl/ro lbg 

	 •	 a|fph/ / ;r{ OlGhg sDKo'6/df k|bz{g u/]/ b]vfpg 
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	 •	 a|fph/ / ;r{ OlGhgsf] k|of]u ug]{ tl/sf atfpg 

-v_ 	 z}Ifl0fs ;fdu|L 

	 sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{,  a|fph/x¿ tyf ;r{ OlGhgx¿sf nf]uf]  
	 /flvPsf :nfO8x¿ jf rf6{ 

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

  	  lj|mofsnfk ! 	 dlitis dGyg 

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

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

•	 sDKo'6/ jf df]afOndf OG6/g]6 rnfpg s'g PlKns];g cfjZos k5{ xf]nf < olb 
kg]{ eP tkfO{Fn] s'g s'g PlKns];gx¿ k|of]u ug'{ePsf] 5 < h:tf k|Zgx¿af6 ljifo 
k|j]z ug'{xf];\ . 

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

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

•	 :nfO8df ljleGg k|sf/sf a|fph/sf ;ª\s]t b]vfO{ ltgLx¿sf] gfd / sfd 5nkmn 
ug'{xf];\ . 

•	 5nkmnsf] cfwf/df OG6/ rnfpg k|of]u ul/g] PlKns];gnfO{ a|fph/ elgg] s'/fsf] 
hfgsf/L u/fpg'xf];\ . To:tf a|fph/x¿cGtu{t Chrome, Mozila fireforx, safari 
cflb kg]{ s'/fsf] ;d]t hfgsf/L lbg'xf];\ . 

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

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

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

•	 dflysf] lj|mofsnfksf] cfwf/df ;r{ OlGhgsf] kl/ro lbg'xf];\ . 
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   	 lj|mofsnfk $M k|of]ufTds cEof;, cjnf]sg / k[i7kf]if0f

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

•	 j|mdzM cGo search engine kl/jt{g ug{ nufpg'xf];\ .

•	 x/]s ;r{ OlGhgsf] k|of]u u/L s'g} hfgsf/L ;r{ ug{ nufpg'xf];\ . 

•	 ljBfyL{n] u/]sf] k|of]ufTds cEof;sf] cjnf]sg u/L cfjZostfcg';f/ k[i7kf]if0f 
k|bfg ug'{xf];\ . 

-3_ 	 d"Nofª\sg 

	 •	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
		  k|of]u u/L d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
		  ;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

		  –	 a|fph/sf s'g} tLg pbfx/0f lbg'xf];\ .

		  –	 OG6/g]6af6 s'g} hfgsf/L lng tkfO{Fn] s'g ;r{ OlGhgsf] k|of]u ug'{ePsf] 5 <

		  –	 tkfO{Fn] k|of]u ug'{ePsf] sDKo'6/df s'g a|fph/ / ;r{ OlGhgsf] k|of]u ePsf]  
			   5 < b]vfpg'xf];\  .

		  –	 sDKo'6/df ;r{ OlGhg kl/jt{g ug]{ tl/sf k|of]u u/]/ b]vfpg'xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

kf7\ok':ts tyf OG6/g]6sf] k|of]u u/L ljleGg a|fph/ / ;r{ OlGhgx¿sf] gfd /  
nf]uf];lxtsf] ;"rL rf6{ k]k/df tof/ ug'{xf];\ / sIffdf k|:t't ug{ nufpg'xf];\ . pTs[i7 
s'g} Ps rf6{sf] 5gf]6 u/L sIffsf]7fdf em08\ofpg] Joj:yf ug'xf];\ .

 kf“rf}“ / 5}6f}“ lbg 

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

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 j]a;fO6sf] kl/ro lbg

	 • 	 pkof]uL j]a;fO6x¿sf] klxrfg u/L k|of]u ug{
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-v_ 	 z}Ifl0fs ;fdu|L

 	 OG6/g]6 ;'ljwf;lxtsf] sDKo'6/x¿ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{{,  
	 ljleGg pkof]uL j]a;fO6x¿ ePsf] :nfO8

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

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

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

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

•	 cfkm\gf] ljBfnosf] j]a;fO6jf cGo s'g} ;+:yfsf] j]a;fO6 vf]nL ToxfF /flvPsf] 
d]g'–af/df ePsf hfgsf/L tyf tYofª\sx¿ k|bz{g u/fpg'xf];\, h:t} M weather.
com, quizizz.com cflb .

•	 o;sf] cfwf/df tYofª\sx¿sf] ;ª\u|xsf ¿kdf j]a;fO6sf] kl/ro lbgxf];\ / j]
a;fO6sf] lgdf{0f ugf{n] ;+:yfsf] dxŒj k"0f{ ;"rgfx¿nfO{ Jojl:yt ¿kdf /fVg, 
cfjZostfcg';f/ k|of]u ug{, cg'ejx¿ cfbfg k|bfg ug{ / hfgsf/L k|fKt ug{ 
dbt ldNg] ePsfn] j]a;fO6sf] dxŒj /x]sf] s'/fsf] hfgsf/L lbg'xf];\ . 

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

•	 kfj/KjfOG6 :nfO8df s]xL pkof]uL j]a;fO6 address k|bz{g ug'{xf];\ . 

•	 j]a;fO6df cfkm"nfO{ cfjZos kg]{ hfgsf/L vf]Hg] tl/sfnfO{ kf7\ok':tsdf lbOPsf 
r/0fx¿sf] cjnDag u/L hfgsf/L vf]Hg'xf];\ .

•	 j]a;fO6df hfgsf/L vf]Hg] tl/sf / r/0fx¿sf] k|of]u u/L x/]s ljBfyL{ ÷;d"xnfO{ 
sDKo'6/df pQm j]a;fO6;r{ u/L ToxfF /flvPsf hfgsf/L cjnf]sg ug{  
nufpg'xf];\ . 

•	 ljBfnosf] j]a;fO6 vf]Ng] / hfgsf/L k|fKt ug]{ tl/sf atfpg'xf];\ .

•	 j]a;fO6af6 hfgsf/L k|fKt ug]{ j|mddf cyf{t\ j]a;fO6sf]] k|of]u ug]{ ;Gbe{df ;a} 
ljBfyL{ ÷ ;d"xsf] ultljlw cjnf]sg u/L cfjZos ;xfotf k|bfg ug'{xf];\ . 

•	 k|To]s ;d"xn] cfˆgf] sfo{ ;s]kl5 cfkm"n] jf cfkm\gf] ;d"xn] cjnf]sg u/]sf] 
hfgsf/L sIffdf k|:t't ug{ nufpg'xf];\\ /  cfjZos k[i7kf]if0f k|bfg ug'{xf];\ / 
o;sf] dxŒj atfpg nufpg'xf];\ .
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-3_ 	 d"Nofª\sg 

	 • 	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
		  k|of]u u/L d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
		  ;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

		  – tkfO{Fn] cjnf]sg ug'{ePsf] s'g} b'O{cf]6f j]a;fO6sf] gfd atfpg'xf];\ .

		  – j]a;fO6x¿ lsg pkof]uL x'G5g\ < 

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

-ª_	 u[xsfo{÷kl/of]hgf sfo{

	 tn lbOPsf]] kl/of]hgf sfo{sf] af/]df hfgsf/L u/fO{ sfo{ ug{ nufpg'xf];\  / cfGtl/s  
	 d"Nofª\sgsf dfkb08cg';f/ d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	

 

 ;ftF}“ / cf7f}“ lbg 

ljifoj:t' M O j'ssf] k|of]u 

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 O{–a'ssf] kl/ro lbg

	 • 	 O{–a's vf]Hg] tl/sf atfpg / vf]Hg

-v_ 	 z}Ifl0fs ;fdu|L 

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

   	 lj|mofsnfk ! 	 O{–a'ssf] kl/ro 

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

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

•	 sDKo'6/sf] ;r{ af/df www.moecdc.gov.np 6fOk u/L kf7\oj|md ljsf; s]Gb| ;fgf]
l7dL eStk'/sf] j]a;fO6 vf]Ng'xf];\ .

•	 ;f] j]a;fO6df textbook df lSns u/L ljleGg sIffsf k':tsx¿sf] k|bz{g 
u/fpg'xf];\ .

•	 tL k':tsx¿ 8fpgnf]8 ug{] t/Lsf klg k|bz{g ug'{xf];\ . 

•	 8fpgnf]8 ul/Psf] pdf file sf] properties df uO{ To;sf] kmfOn ;fOh cjnf]sg 
u/fpg'xf];\ / To:tf pdf kmfOnx¿n] sDKo'6/sf] storage df sd :yfg cf]u6\g] 
hfgsf/L;d]t lbg'xf];\ . 

•	 O{–a's / sfuhL lstfa (hard copy) lar t'ngfTds 5nkmn u/fpg'xf];\ .

•	 5nkmnsf] cfwf/df O{–a's cyf{t\ On]S6f]lgs a's k':tssf] l8lh6n :j?k /x]sf] / 
sDKo'6/, :df6{kmf]g jf cGo O{–a's l/8/sf] k|of]u u/L O{–a's k9\g ;lsg] hfgsf/L 
lbg'xf];\ . 

	 lj|mofsnfk @ M O a's vf]Hg] tl/sf cEof;

•	 sDKo'6/sf] ;r{ af/df https://pustakalaya.org 6fOk u/L O{–k':tsfnosf] xf]dk]h 
vf]Ng nufpg'xf];\ . ToxfF ePsf ljljw k|sf/sf ljmtfa tyf kqklqsfx¿sf] cjnf]
sg u/L To;sf] ;ª\lIfKt k|ltj]bg tof/ kfg{ nufpg'xf];\ .

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

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

-3_ 	 d"Nofª\sg 

	 • 	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
		  k|of]u u/L d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 
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	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
		  ;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

		  –	 O{–a's eg]sf] s] xf] <

		  –	 O{–a'ssf] s'g} b'O{cf]6f pkof]lutf n]Vg'xf];\ .

		  – 	 tkfO{Fn] k|of]u ug'{ePsf s'g} b'O{cf]6f O a'ssf] gfd n]Vg'xf];\ .

		  –	 O{–a's / sfuhL lstfasf kmfObf / a]kmfObf t'ngf ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 sDKo'6/df OG6/g]6sf] k|of]u u/L s'g} j]a;fO6df /flvPsf] Pp6f O{–a's 8fpgnf]8  
	 ug'{xf];\ . ;f] lstfa cWoog u/L To;sf] ;f/f+z sIffdf k|:t't ug{ nufpg'xf];\ . 

 gjf}“ / b;f}“ lbg 

ljifoj:t' M Od]n (Email)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 Od]nsf] kl/ro lbg

	 • 	 Od]n vftf vf]Ng] tl/sf atfpg / vftf vf]Ng

	 • 	 Od]nsf] k7fpg] tl/sf atfpg / cfjZos hfgsf/L k7fpg

-v_ 	 z}Ifl0fs ;fdu|L 

	 OG6/g]6 ;'ljwf;lxtsf]  sDKo'6/x¿ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{{

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

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

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

	 lj|mofsnfk != dlitis dGyg 

•	 s] tkfO{FFsf] cfkm\gf] Od]n vftf 5 < o;sf] k|of]u s] sf nflu ug'{ePsf] 5 < h:tf 
k|Zgx¿sf] 5nkmnaf6 ljifok|j]z ug'{xf];\ . 
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•	 5nkmnaf6 Od]nsf] kl/ro, Od]n ;]jf k|bfos sDkgLsf] pbfx/0f (gmail, hotmail, 
yahoo) cflbsf] k|bz{g;lxt j0f{g ug'{xf];\ .

	 lj|mofsnfk @= Od]n vftf (email account) vf]Ng] tl/sf 

•	 kf7\ok':tsdf j0f{g u/]cg'¿k k|lj|mof ckgfP/ sg} Pp6f gmail account sign up 
u/]sf] k|bz{g ug'{xf];\ . 

•	 ;'?df ljBfyL{sf] ;d"x lgdf{0f u/]/ ;d"xdf s'g} Ps vftf vf]Ng] tl/sf cEof; ug{ 
nufpg'xf];\ . o;f] ubf{ ;xhLs/0f ug{ ;xh x'G5 . x/]s r/0fx¿ ljBfyL{nfO klg 
;Fu;Fu} ub}{ hfg nufpg'xf];\ . 

  	  lj|mofsnfk #= Od]n k7fpg] jf cfkm\gf] Od]n x]g]{ tl/sf 

•	 Ps hgfnfO{ tyf w]/} hgfnfO{ Ps} k6s cc /bcc u/]/ Od]n  compose ug]{, file 
attach ug]{ / k7fpg] tl/sf k|bz{g ug'{xf];\ . 

•	 Od]ndf /flvPsf efiff lzi6, ;Eo x'g'kg]{ hfgsf/L klg u/fpg'xf];\ . 

•	 o;}u/L cfkm"nfO{ k|fKt ePsf Od]nx¿ x]g]{ tyf To;df ePsf kmfOnx¿ 8fpgnf]8 
u/L e08f/0f ug]{ tl/sf klg k|bz{g ug'{xf];\ . 

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

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

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

-3_ 	 d"Nofª\sg 

	 • 	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
		  k|of]u u/L d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
		  ;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

		  – Od]n k7fpgsf] nflu cfjZos kg]{ s'g} bO{ ljj/0fx¿ s] s] x'g\ .

		  – Od]n vftf vf]Ng] tl/sf a'Fbfut ¿kdf n]Vg'xf];\ .

		  – Od]n k7fpgsf] nflu Wofg lbg'kg]{ s'g} tLg hfgsf/Lx¿ pNn]v ug'{xf];\ .
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-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 sIff & sf] lj1fgsf s'g} ljifoj:t'sf af/]df hfgsf/L tof/ u/L sIffsf ;fyLnfO{  
	 Od]n ug'{xf];\ . 

 

 P3f/f}“ lbg 

ljifoj:t' M Od]nsf kmfObf / a]kmfObfx¿

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 Od]nsf kmfObf / a]kmfObfx¿ atfpg

-v_ 	 z}Ifl0fs ;fdu|L 

	 OG6/g]6 ;'ljwf;lxtsf]  sDKo'6/x¿ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{{

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

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

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

	 lj|mofsnfk !M dl:tis dGyg 

	 lr7LeGbf Od]n lsg a9L pkof]uL 5 < Od]n / 6]lnkmf]gdWo] s'g rflxF ;~rf/sf] ;fwg  
	 a9L k|efjsf/L xf]nf < t'ngf ug'{xf];\ . h:tf k|Zgx¿sf] 5nkmnaf6 ljifok|j]z  
	 ug'{xf];\ . 

	 lj|mofsnfk @ M Od]nsf kmfObfx¿ 

•	 ljBfyL{sf] Od]n 7]ufgfdf ;fd"lxs ¿kdf s]xL text, audio, video, photo, link 
nufotsf l;sfO ;fdu|Lx¿ k7fO{ k|bz{g ug'{xf];\ . 

•	 ;f] Od]n vf]n]/ x]g{ nufpg'xf];\ . cfkm\gf] kf;j8{{ ;lDem/fVg, uf]Ko tyf ;'/lIft 
/fVg'kg]{ hfgsf/L k'gM :d/0f u/fpg'xf];\ . 

•	 k|fKt ePsf] Od]n Ps}k6s w]/}hgf ;fyLx¿nfO{ forward ug{ tyf reply lbg] 
tl/sf klg l;sfpg'xf];\ / ;f]xLcg';f/ ug{ nufpg'xf];\ .
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•	 dflysf] lj|mofsnfk / 5nkmnsf cfwf/df Od]nsf kmfObfx¿sf] ;"rL tof/ ug{ 
nufpg'xf];\ . ljBfyL{n] k|:t't u/]sf Od]nsf kmfObfx¿, kf7\ok':tsdf lbOPsf 
kmfbfx¿sf] ;fy} cGo yk kmfObfx¿sf] hfgsf/L lbg'xf];\ .

	 lj|mofsnfk #M 	 Od]nsf a]kmfObfx¿ 

	 • 	 s] Od]nsf a]kmfObf klg xf]nfg\ < ;f]Rg  nufpg'xf];\ . 

	 • 	 OG6/g]6 ;'ljwf, sDKo'6/ efO/;sf] km}nfj6, cgfjZos spam mail, kf;j8{sf] 
		  ;'/Iff cflbdf ;r]t /xg'kg]{ hfgsf/L;lxt x/]ssf] pbfx/0f k|bz{g u/L j0f{g  
		  ug'{xf];\ . 

	 • 	 o;}u/L kf;j8{{ lal;{Pdf l/se/ ug{ recovery email  df]afOn kmf]g g= /fVg] 
		  tl/sf tyf kf;j8{{ kl/jt{g ug]{, l/se/ ug]{ tl/sf k|bz{g ug'{xf];\ .

	 • 	 5nkmn ubf{ kf7\ok':tsdf lbOPsf Od]nsf a]kmfObfx¿sf] cWoog ug{ nufO{ yk 
		  a]kmfObfx¿ s] s] x'g ;S5g\ 5nkmn u/fpg'xf];\ / cfjZos hfgsf/L lbg'xf];\ . 

-3_ 	 d"Nofª\sg 

	 • 	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
		  k|of]u u/L d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
		  ;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

		  – 	 Od]nsf s'g} b'O{ d'Vo kmfObf atfpg'xf];\ .

		  –	 Od]naf6 s:tf 8s'd]G6x¿ cfbfgk|bfg ug{ ;lsG5 <

		  –	 Od]nsf s'g} b'O{ d'Vo a]kmfObfx¿ atfpg'xf];\ .

		  –	 Od]nsf] a]kmfObfaf6 aRg ckgfpg ;lsg] s'g} b'O{ pkfox¿ atfpg'xf];\ .

	 • 	 tn lbOPsf dWo] Od]nsf] a]kmfObf s'g xf] <

		  -c_ t'?Gt} cfbfgk|bfg ug{ ;lsg]

		  -cf_ t'ngfTds ¿kdf sd vlr{nf]		

		  -O_ OG6/g]6 h8fg rflxg]

		  -O{ lr7Lkq / >Job[Zo ;fdu|L cfbfgk|bfg ug{ ;lsg]
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-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 -s_ 	ljifoj:t'sf] 1fg / l;k ljsf; ug{sf] nflu Od]nsf] dxŒj s] 5 < o; ljifodf 
		  Pp6f n]v tof/ kfg'{xf;\ / ;fyLx¿nfO{ Od]n ug'{xf];\ .

-v_ 	tkfO{Fn] sIff & df ug'{ePsf] s'g} Pp6f ljifosf] kl/of]hgf sfo{nfO{ df]afOnn] 
kmf]6f] lvRg'xf];\ jf lzIfsnfO{ kmf]6f] lvRg nufP/ Od]n ug{ nufpg'xf];\ . To;kl5 
tkfO{Fsf sIffsf ;fyLsf] Od]n 7]ufgf dfu]/ Od]ndfkm{t cfbfgk|bfg ug'{xf];\ . Od]n 
cfbfgk|bfg ug{ jf ToxfF k7fPsf ;Gb]z jf kmfOnx¿ 8fpgnf]8 ug{ ;d:of ePdf 
cfjZos ;xof]u ug'{xf];\ .

 afx|f}“ lbg 

ljifoj:t' M :k|]8l;6sf] kl/ro

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 :k|]8l;6sf] kl/ro / pbfx/0f lbg

	 • 	 sDKo'6/df :k|]8l;6 kmfOn vf]Ng] tl/sf atfpg

	 • 	 ljleGg cfOsg tyf 6\ofjsf] kl/ro lbg / k|of]u u/L :k|]8 l;6 tof/ ug{

-v_ 	 z}Ifl0fs ;fdu|L 

	 OG6/g]6 ;'ljwf;lxtsf] sDKo'6/x¿ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{{

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

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

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

	 lj|mofsnfk !M :k|]8 l;6sf] kl/ro 

•	 ljleGg :k|]8l;6sf] pbfx/0f k|bz{g u/L ltgdf lbOPsf hfgsf/Lx¿df 5nkmn 
ug'{xf];\ .

•	 :k|8l;6 vf]Ng], kmfOnsf] gfd lbg], ;]e ug]{ tl/sfsf] k|bz{g u/]/ cluNnf] sIffsf] 
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k'g/jnf]sg u/fpg'xf];\  . 

•	 Cell, column, row sf] gfds/0f ug]{ tyf select, merge, insert ug]{ tl/sf;d]t
k|bz{g u/L k'g/jnf]sg ug'{xf];\ . o;sf nflu kf7\ok':tsdf lbPsf] tnsf] 
lj|mofsnfk u/fpg'xf];\ .

	 lj|mofsnfk @ M k|of]ufTds cEof; 

•	 ljBfnosf] sDKo'6/ k|of]uzfnfdf x/]s ljBfyL{nfO{ microsoft excel file vf]Ng 
nufpg'xf];\ . 

•	  PS;n kmfOndf Pp6f ;fdfGo lansf] gd'gf :nfO8df b]vfO{ ;f]cg';f/sf] lan 
tof/ ug{ nufpg'xf];\ . 

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

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

-3_ 	 d"Nofª\sg 

•	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
k|of]u u/L d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

•	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

	 – :k|]8l;6 ;km\6j]o/sf s'g} b'O{ pbfx/0f lbg'xf];\ .

	 – sDKo'6/df dfOj|mf];km\6 PS;]n kmfOn vf]Ng] tl/sf a'Fbfut ¿kdf n]Vg'xf];\ .

	 – :k|]8l;6 ;km\6j]o/ d'Vo u/]/ s:tf sfdx¿ ug{sf nflu k|of]u ul/G5 <
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	 – :k|]8l;6 ;km\6j]o/df ljleGg ;]nsf] gfd s;/L lbOPsf] x'G5 <

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 dfOj|mf];km\6 PS;n kmfOndf ljBfyL{n] cluNnf] sIffdf jflif{s k/LIffdf k|fKt u/]sf]  
	 u|]8l;6sf] gd'gf tof/ -;"q k|of]u gu/L 6fOk dfq u/]/_ tof/ ug{ nufpg'xf];\ / sIffdf  
	 k|:t't ug{ nufpg'xf];\ .

 t]x|f}“ / rf}wf}“ lbg 

ljifoj:t' M :k|]8l;8df tYofª\sx¿sf] c6f]lkmn tyf c6f];d 

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 :k|]8l;8df tYofª\sx¿sf] c6f]lkmn / c6f];dsf] kl/ro lbg / k|of]u ug{

-v_ 	 z}Ifl0fs ;fdu|L 

	 OG6/g]6 ;'ljwf;lxtsf] sDKo'6/x¿ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{{

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

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

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

	 lj|mofsnfk != cluNnf] kf7sf] k'g/jnf]sg 

	 cluNnf] kf7sf] k|of]ufTds cEof; -lansf] gd'gf agfpg] tl/sf_ sf] k'g/jnf]sg k|bz{g  
	 ug'{xf];\ jf s'g} Ps ljBfyL{nfO{ ug{ nufpg'xf];\ . 

	 lj|mofsnfk @ ;ª\Vofsf] c6f]lkmn 

	 • 	 s'g} sf]ndsf] Pp6f ;]ndf 1 ;f] eGbf tNnf] ;]ndf 2 n]vL b'j}nfO{ ;]n]S6 u/L 
		  sg{/sf] Kn; lrx\gnfO{ tfg]/ k|fs[lts ;ª\Vofsf] c6f]lkmn u/]sf] k|bz{g ug'{xf];\ . 

	 • 	 o;}u/L hf]/ ;ª\Vof / lahf]/ ;ª\Vofsf] klg c6f]lkmn u/]sf] k|bz{g ug'{xf];\ .

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo
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	 lj|mofsnfk # M c6f];d / sorting ug]{  

• 	 s'g} sf]nddf /x]sf ;ª\Vofx¿nfO ;]n]S6 u/]/ c6f];d ug]{ tl/sf k|bz{g ug'{xf];\ .

•	 To;}u/L sg} sf]nddf /x]sf] text nfO j0ff{g'j|mdcg';f/ / ;ª\VofnfO{ a9\bf] jf 
36\bf] j|mdcg';f/ sorting ug]{ tl/sf klg b]vfpg'xf];\ . 

• 	 sg} Pp6f tYofª\ssf] gd'gf :nfO8df k|bz{g u/fO{ ;f] tYofª\+snfO{ c6f]lkmn, 
c6f];d / ljleGg tj/n] sorting ug{ cEof; u/fpg'xf];\ .

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

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

-3_ 	 d"Nofª\sg 

•	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
k|of]u u/L d"Nofª\sg ug'{xf];\ / clen]vLs/0f ug'{xf];\ . 

•	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

•	 dfOj|mf];km\6 PS;n kmfOndf k|fs[lts ;ª\Vof 1 b]lv 20 ;Dd c6f]lkmn ug]{ tl/sf 
k|bz{g ug'{xf];\ .

•	 dfOj|mf];km\6 PS;n kmfOndf s'g} sf]nddf /x]sf ;ª\Vofx¿sf] of]ukmn lgsfNg] 
;lhnf] b'O{cf]6f tl/sf k|bz{g u/]/ b]vfpg'xf];\ .

•	 dfOj|mf];km\6 PS;n kmfOndf sf]nddf /x]sf] text nfO{ j0ff{g'j|mdcg';f/ s;/L 
ldnfpg ;lsG5 < x/]s r/0fx¿nfO{ a'Fbfut ¿kdf n]Vg'xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

cluNnf] PsfO k/LIffdf sIff ;ftsf ljBfyL{n] k|fKt u/]sf] k|fKtfª\ssf] ;"rL pknAw u/fO{ 
;f]cg';f/ ljBfyL{sf] gfdy/, /f]n g= / k|fKtfª\s u/L tLgcf]6f sf]nddf eg{ nufpg'xf];\ . 
;f] ljj/0fnfO{ gofF l;6df skL ub}{ sorting u/L ljBfyL{sf] j0ff{g'j|mdcg';f/ tyf  
k|fKtfª\ssf] a9\bf] / 36\bf] j|mdcg';f/ ldnfP/ /fVg nufpg'xf];\ . o;/L tof/ kf/]sf] 
ljj/0fcg';f/ ljBfyL{sf] pknlAwsf] ljZn]if0f klg k|:t't ug{ nufpg'xf];\ .
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 kGw|f}“ / ;f]x|f}“ lbg 

ljifoj:t' M :k|]8l;6df ;fdfGo hf]8, 36fp, u'0fg 

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 :k|]8l;6df ;fdfGo hf]8, 36fp, u'0fg / efu cflbsf] ;"q k|of]u ug]{ tl/sf atfpg /  
	 k|of]u ug{

-v_ 	 z}Ifl0fs ;fdu|L 

	 OG6/g]6 ;'ljwf;lxtsf] sDKo'6/x¿ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{{

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

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

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

	 lj|mofsnfk ! 	 cluNnf] kf7sf] k'g/jnf]sg 

•	 cluNnf] kf7df l;s]sf] c6f]lkmn / c6f];dsf] k|of]ufTds cEof;sf] k'g/jnf]sg 
k|bz{g ug'{xf];\ jf s'g} Ps ljBfyL{nfO{ ug{ nufpg'xf];\ .

lj|mofsnfk @ 	 :k|]8l;6df ;fdfGo ;"qsf] k|of]u 

•	 sg} Pp6f tYofª\ssf] gd'gf :nfO8df k|bz{g u/fO{ Pp6f;Fu csf]{ hf]8\g], 36fpg], 
u'0fg ug]{ tyf efu ug]{ tl/sf k|bz{g ug'{xf];\ / ;f]sf] cEof; u/fpg'xf];\ .

•	 :k|]8l;6df ;fdfGo ;"qsf] k|of]u u/L ;f]sf] c6f]lkmn ug]{ tl/sf klg k|bz{g u/fO{ 
cEof; u/fpg'xf];\ . 

•	 s'g} sIffsf ljBfyL{n] Pp6f k/LIffdf ljleGg ljifodf k|fKt u/]sf] cª\snfO{ k|bz{g 
u/L To;df hDdf k|fKtfª\s, k|ltzt lgsfNg nufpg'xf];\ / hDdf k|fKtfª\\ssf]  
36\bf] j|mddf sorting klg ug{ nufO{ ;f]sf] cjnf]sg / d"Nofª\sg ug'{xf];\ .

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

•	 k|To]s ;d"xn] cfˆgf] sfo{ ;s]kl5 cfkm"n] jf  cfkm\gf] ;d"xn] u/]sf] sfo{sf af/]df 
sIffdf k|:t't ug{ nufpg'xf];\\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 
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-3_ 	 d"Nofª\sg 

• 	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
k|of]u u/L d"Nofª\sg ug'{xf];\ / clen]vLs/0f ug'{xf];\ . 

•	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo ;Dal-
Gwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

•	 :k|]8l;6df ;fdfGo hf]8 ug{] tl/sf atfpg'xf];\ .

•	 ;"q k|of]u u/L :k|]8l;6df ;fdfGo hf]8, 36fp, u'0fg, efu u/]sf] k|bz{g ug'{xf];\ .

•	 :k|]8l;6df ;fdfGo hf]8, 36fp, u'0fg cflbsf] ;"qsf] c6f]lkmn s;/L ug{ ;lsG5 < 
s'g} Pp6f pbfx/0f lbO{ k|:6 kfg'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	  

 ;qf}“ / c7f/f}“  lbg 

ljifoj:t' M :k|]8l;6 ;k\m6j]o/df u|fkm / rf6{ lgdf{0f

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 :k|]8l;6 ;ˆ6j]o/df u|fkm / rf6{ tof/ ug{

	 :k|]8 l;6sf] dxŒj atfpg

-v_ 	 z}Ifl0fs ;fdu|L 

	 OG6/g]6 ;'ljwf;lxtsf] sDKo'6/x¿ ePsf] sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{{

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

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

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

	 lj|mofsnfk ! M u|fkm, :tDelrq, j[Qlrqsf] kl/ro

•	 s'g} tYofª\ssf] u|fkm, :tDe /]vflrq, j[Qlrq k|bz{g u/fpg'xf];\ . 

•	 o:tf lrqx¿ kf7\ok':ts tyf cGo ;fdu|Lx¿df s;/L tof/ ul/Psf] xf]nf < 
5nkmn ug'{xf];\ . 

•	 5nkmnsf] cfwf/df u|fkm, :tDe/]vflrq, j[Qlrqsf] kl/ro / agfpg] tl/sf j0f{g 
ug'{xf];\ . 

	 lj|mofsnfk @ M :k|]8l;6df tYofªsnfO{ u|fkm, :tDe/]vflrq, j[Qlrqdf b]vfpg] tl/sf M

•	 ;'?sf] kl/ro v08df k|bz{g ul/Psf] tYofª\snfO{ ;]n]S6 u/L insert df uP/ 
:tDe/]vflrq, j[Qlrq cflb dWo] s] / s:tf] l8hfOgsf] agfpg] xf] 5gf]6 ug]{ 
cEof; ug{ nufpg'xf];\ .

•	 Pp6f tYofª\ssf] kfn}kfnf] :tDe/]vflrq, j[Qlrq, /]vflrq  agfpg nufpg'xf];\ / 
pko'St :yfgdf /fVg] / ;]e ug]{ t/Lsf klg l;sfpg'xf];\ . 

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

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

	 lj|mofsnfk @ M :k|]8l;6sf] dxŒj 

	 tftf] cfn' v]nsf] dfWodaf6 :k|]6l6sf] Ps Ps dxŒj atfpg nufpg'xf];\ / ljBfyL{n] 
	 k|:t't u/]sf] :k|]8 l;6sf] dxŒjsf] rf6{ tof/ u/fpg'xf];\ / sIffdf 6fF; ug'{xf];\ .

-3_ 	 d"Nofª\sg 

•	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
k|of]u u/L d"Nofª\sg ug'{xf];\ / clen]vLs/0f ug'{xf];\ . 

•	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  
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	 – 	 :k|]8l;6df /x]sf] s'g} tYofªsnfO{ u|fkm, :tDe/]vflrq, j[Qlrqdf s;/L  
	 b]vfpg ;lsG5 < r/0fa4 ¿kdf n]Vg'xf];\ .

	 –	 lrqdf lbOPsf] tYofª\snfO{ dfOj|mf];km\6  
	 PS;]nsf] k|of]u u/L j|mdzM :tDe/]vflrq,  
	 u|fkm / j[Qlrqdf b]vfpg'xf];\ .

	 –	 :k|]8l;6 ;km\6j]o/ cGtu{t dfOj|mf];km\6 PS;]nsf] pkof]u s] s] /x]5g\, ;"rL  
	 tof/ ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

 	

 pGgfO;f}“ / la;f}“ lbg 

ljifoj:t' M kmf]6f] 6«fG;km/ / e08f/0f

-s_	  l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 df]afOn tyf Sofd]/faf6 lvr]sf] kmf]6f] sDKo'6/df ;fg]{ tl/sf atfpg / ;fg{

	 • 	 sDKo'6/df ljleGg kmfOnx¿nfO{ ljleGg 8«fOex¿df e08f/0f ug]{ tl/sf atfpg 
		  / e08f/0f ug{

-v_ 	 z}Ifl0fs ;fdu|L 

	 sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{, df]afOn kmf]g, USB cable

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

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

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

	 lj|mofsnfk ! M 6«fG;km/sf] kl/ro   

•	 s] tkfO{Fn] df]afOn kmf]gsf] Sofd]/f k|of]u u/L kmf]6f]x¿ lvRg'ePsf] 5 < df]afOndf 
lvr]sf] kmf]6fx¿ sDKo'6/df ;fg{ePsf] 5 < h:tf k|Zgdf 5nkmn u/fpg'xf];\\ . 
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•	 5nkmnsf] cfwf/df kmf]6f] 6«fG;km/sf] kl/ro lbg'xf];\ . 

	 lj|mofsnfk @ M kmf]6f] 6«fG;km/ 

•	 df]afOnsf] Sofd]/f k|of]u u/L sIffsf]7fdf ljBfyL{ a;]sf] kmf]6f] lvRg'xf];\ . ;f] 
kmf]6fnfO{ 8f6f s]a'nsf] k|of]u u/L sDKo'6/df ;fg]{ tl/sf tkl;nsf] r/0fx¿  
k|of]u u/L ;fg{ nufpg'xf];\ .

•	 ljBfyL{sf] ;d"x jgfO{ x/]s ;d"xsf s]xL ljBfyL{nfO{ kfn}kfnf] df]afOnsf] kmf]6f] 
sDKo'6/df 6«fG;km/ ug{ nufpg'xf];\ . 

•	 6«fG;km/ ul/Psf kmf]6f]x¿nfO{ sDKo'6/sf] s'g} Ps 8«fOedf kmf]N8/ jgfO{ e08f/0f 
ug{ nufpg'xf];\ . 

	 df]afOn jf Sofd]/fn] lvr]sf] kmf]6f] sDKo'6/df ;fg]{ tl/sf

1. 	 df]afOn jf Sofd]/f nfO{ switch ON u/]/ data cable (USB) n] sDKo'6/df 
hf]8\g'xf];\ .

2. 	 Device sDKo'6/df hf]l8Psf] ;"rgf l:j|mgdf cfpF5 . ca hf]8]sf] device df s] ug{ 
rfxg'x'G5 eg]/ l:j|mgdf ePsf ljsNkdWo] Pp6f 5fGg'xf];\ .

3. 	 xfdLn] kmf]6f] jf kmfOn ;fg'{ kg]{] ePsfn] File transfer df lSns ug'{xf];\ .

4. 	 ca sDKo'6/sf] This PC>Devices and drives df hfg'xf];\ . ToxfF sDKo'6/df ePsf 
drives ;Fu} hf]8]sf] external device (camera or mobile) klg gfd;lxt b]vfpg] 
5 .

5. 	 gfddf lSns u/]/ folder leq hfg'xf];\ .

6.	  ToxfF /x]sf ljleGg folder dWo] Pictures jf DCIM > camera leq hfg'xf];\ .

7. 	 ca device df ePsf kmf]6fx¿ sDKo'6/df b]lvG5g\ .

	 (i) 	 ;fg'{kg]{ kmf]6fnfO{ select u/]/ kmf]6fleq jf lsgf/df dfp; /fv]/ right click 
	 u/L copy (Ctrl+C) ug'{xf];\ .

	 (ii) 	w]/} kmf]6fnfO{ Ps} k6s ;fg'{kg]{ ePdf Pp6f kmf]6fdf lSns u/]kl5 Shift jf 
	 Ctrl key lylr/fv]/ (press and hold) cGo ;fg'{kg]{ kmf]6fx¿ 5fg]/ select ub}{ 
	 hfg'xf];\ . cGTodf dflysf] h:Tf} Ps} k6s copy ug'{xf];\ .

	 (iii) 	olb s'g} folder df ePsf ;a} kmf]6fnfO{ ;fg'{kg]{ ePdf folder gvf]nL folder 
	 nfO{ g} select ug'{xf];\ jf folder vf]n]/ o;df ePsf ;a} kmf]6fnfO{ Ctrl+A 
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lyr]/ Ps} k6s select ug'{xf];\ .

8. 	 sDKo'6/df ;fg'{kg]{ folder jf drives df uP/ right click u/L Paste (Ctrl+V)
ug'{xf];\ . tkfO{FFn] select u/]sf kmf]6fx¿ sDKo'6/df b]vfpg] 5 . of] t/Lsf ckgfpg 
tn lbOPsf] lnª\sdf uO{ x]g{ ;Sg'x'g] 5 .

	 https://www.youtube.com/watch?v=H0YPNKxUmUA

   	 lj|mofsnfk # 	 cjnf]sg / k[i7kf]if0f 

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

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

-3_ 	 d"Nofª\sg 

•	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
k|of]u u/L d"Nofª\sg ug'{xf];\ / clen]vLs/0f ug'{xf];\ . 

•	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

	 –	 df]afOn tyf Sofd]/faf6 lvr]sf] kmf]6f] sDKo'6/df ;fg{ rflxg] xf8{j]o/ s] xf] < 

	 –	 sDKo'6/df ljleGg kmfOnx¿nfO{ e08f/0f ug]{ 7fpFnfO{ s] elgG5 <

	 –	 df]afOn tyf sDKo'6/sf] d]df]/Ldf :k]; glng] u/L klg kmf]6fx¿ e08f/0f ug{  
	 ;lsG5 <

	 – 	 df]afOn tyf Sofd]/faf6 lvr]sf] kmf]6f] sDKo'6/df ;fg{] tl/sf r/0fa4 ¿kdf  
	 n]Vg'xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

tkfO{FFn] sIff & df ug'{ePsf] s'g} Pp6f ljifosf] kl/of]hgf sfo{nfO{ df]afOnn] kmf]6f] 
lvRg'xf];\ ;f] kmf]6f]nfO{ 8f6f s]a''nsf] ;xof]uaf6 ljBfnosf] sDKo'6/df ;fg'{xf];\ . o;/L 
ljBfnosf] ljljw ultljlwx¿ ;d]l6Psf kmf]6fx¿nfO sDKo'6/sf] Pp6f 8«fOedf ;]e 
u/]/ /fVg'xf];\ .
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 PSsfO;f}“ / afO;f}“ lbg

ljifoj:t' M kmf]6f] ;Dkfbg (photo editing)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo

	 kmf]6f] Crop ug{

	 kmf]6f]df k|sfz / /ª ldnfpg

	 Ms paint sf] k|of]u u/L kmf]6fsf] ;fOh 36a9 ug{

-v_ 	 z}Ifl0fs ;fdu|L

	 sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{{, ljleGg jf:tljs / ;Dkfbg ul/Psf  
	 kmf]6f]x¿ .

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

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

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

	 lj|mofsnfk ! M kl/ro / dxŒj 

•	 ljBfyL{nfO b}lgs hLjgdf df]afOn jf sDKo'6/sf] k|of]u u/]/ kmf]6f] Ol86 u/]sf] 
cg'ej eP÷gePsf], b]v]sf]÷gb]v]sf] af/]df 5nkmn ug'{xf];\ . olb kmf]6f ;Dkfbg 
u/]sf] cg'ej eP pgLx¿sf] tl/sf atfpg nufpg'xf];\ .

•	 kmf]6f] ;Dkfbgsf kmfObf / dxŒjsf af/]df pbfx/0f;lxt k|:6 kfg'{xf];\ .

	 lj|mofsnfk @M kmf]6f] tools x¿sf] k|bz{g 

	 sDKo'6/df s'g} Ps kmf]6f] kmfOn vf]nL ;f] kmf]6f]nfO{ ;Dkfbg ug{sf nflu cfjZos  
	 tools sf] gfd / sfd 5nkmn ug'{xf];\ / gd'gf :fDkfbg u/L b]vfpg'xf];\ .

	 lj|mofsnfk # M kmf]6f] Ol86 ug]{ k|of]ufTds cEof;  

•	 l8lh6n Sofd]/faf6 kmf]6f] lvrL sDKo'6/df ;f/]/ To;nfO{ u|flkms ;km\6j]o/sf] 
;xfotfn] Ol8l6ª -sf6\g], ;fOh a9fpg] 36fpg], nfO6 / sn/ ldnfpg_ ug{ 
l;sfpg'xf];\ / k|of]u ug{ nufpg'xf];\ . 
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•	 ms paint sf] k|of]u u/L kmf]6f]sf] ;fOh a9fpg]÷36fpg] tl/sf, k|bz{g ug'{xf];\ / 
k|of]u ug{ nufpg'xf];\ .

•	 o;/L tof/ ul/Psf] kmf]6f] / ;'?sf] kmf]6f]lar s] km/s kfpg'eof] < t'ngf ug{ 
nufpg'xf];\ . 

•	 of] lj|mofsnfk;Fu ;DalGwt kmf]6f] crop ug]{ / resize ug]{ tl/sf;lxtsf] lel8of] 
lnª\s oxfF lbOPsf] 5 . o;sf] cjnf]sg ug{ ;Sg'x'g] 5 .

	  	 1.	 https://www.youtube.com/watch?v=sZOIoo4hNnA

		  2.	 https://www.youtube.com/watch?v=y85c_o_pObY

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

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

•	 k|To]s ;d"xn] cfˆgf] sfo{ ;s]kl5 cfk"mn] jf  cfkm\gf] ;d"xn] u/]sf] sfo{sf] af/]df 
sIffdf k|:t't ug{ nufpg'xf];\\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-3_ 	 d"Nofª\sg 

•	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
k|of]u u/L d"Nofª\sg ug'{xf];\ / clen]vLs/0f ug'{xf];\ . 

•	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo ;Dal-
Gwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

		  –	 kmf]6f] Crop eg]sf] s] xf] <

		  –	 kmf]6f] crop sf s'g} b'O{ kmfObf atfpg'xf];\ .

		  –	 s] kmf]6fnfO{ ljleGg cfsf/df crop ug{ ldN5, s;/L <

		  –	 kmf]6f]sf] ;fOhsf] gfksf] PsfO s] xf] < 

		  –	 ms paint df aflx/L kmf]6f] paste ug]{ tl/sf atfpg'xf];\  .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{
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 t]O; / rf}la;f}“ lbg

ljifoj:t' M kfj/KjfOG6 lk|h]G6];gsf] kl/ro

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 kfj/KjfOG6sf] kl/ro lbg

	 • 	 kfj/KjfOG6 lk|h]G6]zg kmfOn sDKo'6/df vf]Ng 

	 • 	 ljleGg cfOsg tyf 6\ofjsf] kl/ro lbg tyf k|of]u ug{ 

	 • 	 kfj/KjfOG6df 6]S:6 tof/ ug{

	 • 	 kfj/KjfOG6df kmf]6f] insert u/L edit ug{ 

-v_ 	 z}Ifl0fs ;fdu|L 

	 sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{

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

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

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

	 lj|mofsnfk ! M  	 kl/ro / dxŒj  

	 • 	 s'g} Pp6f kfj/KjfOG6 lk|h]G6];g vf]nL To;sf] k|of]u / dxŒjsf af/]df 
		  5nkmn ug'{xf];\ .

	 • 	 5nkmnsf] cfwf/df kfj/KjfOG6 lk|h]G6]zgsf] kl/ro lbg'xf];\ .

	 lj|mofsnfk @ M kfj/KjfOG6 lk|h]G6];gdf ePsf ljleGg Tab x¿sf] kl/ro 

	 • 	 s'g} Pp6f kfj/KjfOG6 lk|h]G6]zg vf]nL To;df ePsf ljleGg tabs h:t} home, 
		  insert, design, annimation, slideshow cflbsf] cjnf]sg u/fpg'xf];\ .

	 • 	 dfly plNnlvt tabs sf] sfd / k|of]u k|bz{g ub}{ atfpg'xf];\ . 

	 lj|mofsnfk # M kmf]6f] OG;6{ / Ol86 

•	 kfj/KjfOG6 lk|h]G6];gsf] insert tab sf] k|of]u u/L kmf]6f] OG;6{ ug]{ tl/sfsf] k|bz{g 
u/L k|of]u ug{ nufpg'xf];\ .
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•	 kfj/KjfOG6 lk|h]G6];gsf] insert tab sf] k|of]u u/L kmf]6f] Ol86 ug]{ lgDg tl/sfx¿ 
kfn}kfnf] k|bz{g u/L k|of]u ug{ nufpg'xf];\ .

		  –	 kmf]6f]df brightness/contrast, sharpen/soften, frame ldnfpg nufpg'xf];\ .

		  –	 kmf]6f]df 6]:S6 n]Vg] tl/sf k|bz{g ug'{xf];\ / n]Vg nufpg'xf];\ .

		  –	 Pp6} :nfO8df w]/} kmf]6f] /fVg] / group ug]{ tl/sf l;sfpg'xf];\ / /fVg 
			   nufpg'xf];\ .

	 lj|mofsnfk $ M cjnf]sg / k[i7kf]if0f 

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

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

-3_ 	 d"Nofª\sg 

	 • 	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
		  k|of]u u/L d"Nofª\sg ug'{xf];\ / clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
		  ;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

		  –	 kfj/KjfOG6 lk|h]G6];gsf] k|of]u s'g k|of]hgsf nflu ul/G5 <

		  –	 kfj/KjfOG6 lk|h]G6];g kmfOn sDKo'6/df vf]Ng] tl/sf n]Vg'xf];\ . 

		  –	 kfj/KjfOG6 lk|h]G6];gdf insert 6\ofa s'g s'g sfo{ ug{ k|of]u ul/G5 < 
			   s'g} b'O{ sfo{ n]Vg'xf];\ . 

		  –	 kfj/KjfOG6df kmf]6f] insert ug]{ tl/sf n]Vg'xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{
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 klRr;f}“ / 5lAa;F}“ lbg 

ljifoj:t' M sDKo'6/ efO/;

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 sDKo'6/ efO/;sf] kl/ro lbg / ;g]{ tl/sf atfpg

	 • 	 sDKo'6/ efO/; nfUgaf6 arfpg] / x6fpg] pkfox¿ klxrfg ug{ / cjnDag ug{

-v_ 	 z}Ifl0fs ;fdu|L 

	 sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{{

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

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

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

	 lj|mofsnfk ! M 	 sDKo'6/ efO/;sf] kl/ro 

•	 sDKo'6/df efO/;n] ug]{ xfgLsf] af/]df ljBfyL{sf] k"j{1fgsf] hfgsf/L lng'xf];\ .

•	 sDKo'6/df nfUg] efO/;sf] s'g} pbfx/0f cjnf]sg u/fpg'xf];\ .

•	 5nkmnsf] cfwf/df sDKo'6/ efO/;sf] kl/ro / o;sf c;/sf af/]df hfgsf/L 
u/fpg'xf];\ .

 	 lj|mofsnfk @M  sDKo'6/df nfUg] efO/; ;g]{ tl/sf 

	 • 	 sDKo'6/ efO/;sf] pbfx/0f k|bz{g u/fO{ To;/L efO/; lelqg] t/Lsfx¿sf] ;"rL 
		  k|:t't ug'{xf];\ .

	 • 	 x/]s sf/0fsf af/]df pbfx/0f;lxt 5nkmn u/fpg'xf];\ . 

	 lj|mofsnfk #M sDKo'6/df efO/; nfUgaf6 arfpg]] pkfox¿ 

	 • 	 sDKo'6/df efO/; nfUgaf6 arfpg] k|of]u ul/g] s]xL PlG6efO/;x¿sf] k|bz{g 
		  u/fpg'xf];\ .

	 • 	 sDKo'6/df ePsf] kmfo/jfn k|f]6]S;gnfO ;w}F cg ug'{kg]{ hfgsf/L k|bz{g 
		  u/fpg'xf];\ . 
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	 • 	 kf7\ok':tsdf lbOPsf cGo ;fjwfgLx¿ cWoog u/L sDKo'6/ efO/;af6 aRg] 
		  tl/sfsf] ;"rL ;d"xdf tof/ u/fpg nufpg'xf];\ / ;f]sf] k|:t'tLs/0f ug{ nufpg'xf];\ .

 	 lj|mofsnfk $M 	 sDKo'6/df nfUg] efO/; lgbfg ug]{ / x6fpg] tl/sf 

	 • 	 sDKo'6/df nfUg] efO/; lgbfg ug]{ tl/sf k|bz{g ug'{xf];\ .

	 • 	 sDKo'6/df efO/;a}f6 jRg k|of]u u/Lg] PlG6efO/; install ug]{ tl/sf k|bz{g u/fO{ 
		  k|of]u ug{ nufpg'xf];\ .

	 • 	 PlG6efO/;sf] k|of]u u/L efO/; :Sofg ug]{ / delete ug]{ t/Lsf klg k|bz{g 
		  ug'{xf];\ .

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

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

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

-3_ 	 d"Nofª\sg 

	 • 	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
		  k|of]u u/L d"Nofª\sg ug'{xf];\ / clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
		  ;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

		  –	 sDKo'6/ efO/; eg]sf] s] xf] <

		  –	 sDKo'6/df efO/; ;g]{ s'g} b'O{ tl/sf atfpg'xf];\ .

		  –	 sDKo'6/ efO/; nfUgaf6 arfpg]] / x6fpg] pkfox¿ j0f{g ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 -s_ 	OG6/g]6df vf]h u/L xfdLn] sDKo'6/df k|of]u ug{ ;lsg] PlG6efO/; ;km\6j]o/sf]  
		  ;"rL tof/ kfg'{xf];\ .

	 -v_ 	…sDKo'6/ xf8{j]o/ tyf ;km\6j]o/ ;'/Iffsf pkfox¿Ú zLif{sdf v'nf lgaGw n]vg  
		  k|ltof]lutfsf] cfof]hgf ug'{xf];\ . tLg lbgleqdf ljBfyL{n] n]v]sf lgaGwx¿  
		  ;ª\sng u/L d"Nofª\sg ug'{xf];\ . pTs[i6 ltgnfO{ ljh]tf 3f]if0ff ug'{xf];\ . ljhoL  
		  ljBfyL{sf] lgaGw sIffdf k|:t't ug{ nufpg'xf];\ . 
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 ;QfO;f}“ lbg  

ljifoj:t' M sDKo'6/ ;k\m6j]o/   

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 sDKo'6/ ;ˆ6j]o/sf] kl/ro / pbfx/0fx¿ lbg

	 • 	 sDKo'6/ ;ˆ6j]o/sf k|sf/x¿ atfpg

-v_ 	 z}Ifl0fs ;fdu|L

    	 •	 sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{{, zAbkQLx¿, rf6{ k]k/ 

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

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

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

   	 lj|mofsnfk ! M sDKo'6/ ;km\6j]o/sf] kl/ro 

•	 ljleGg sDKo'6/ ;km\6j]o/x¿sf] pbfx/0f lbP/, ltgLx¿nfO{ sDKo'6/df b]vfP/ 
hfgsf/L lbg'xf];\ .

•	 ljleGg sfo{ ug{ cfjZos kg]{ ;km\6j]o/x¿ install u/L sfo{ ul/g] tyf s]xL 
lgMz'Ns k|of]u ug]{ / s]xL ;z'Ns x'g] pbfx/0f;lxt 5nkmn ug'{xf];\ .

•	 o;sf cfwf/df sDKo'6/df ljleGg k|s[ltsf sfo{x¿ ug{ cfjZos kg]{ k|f]u|fdx¿sf] 
;ª\sng sDKo'6/ ;km\6j]o/ ePsf] s'/f atfpg'xf];\ .

   	 lj|mofsnfk @=	 sDKo'6/ ;km\6j]o/sf sfo{x¿ 

•	 dflysf] lj|mofsnfkdf hfgsf/L lbP jdf]lhd ljleGg sDKo'6/ ;km\6j]o/x¿sf] 
pbfx/0fx¿ n]lvPsf zAbkQLx¿ Pp6f afs; jf 6]a'ndf /fVg'xf];\ . 

•	 /flvPsf x/]s ;km\6j]o/x¿sf] sfo{ ePsf] zAbkQLx¿ csf]{ afs;df /fVg'xf];\ . 

•	 ljBfyL{sf] Pp6f ;d"xnfO{ ;km\6j]o/sf] gfd ePsf] zAbkQL lng / csf]{ ;d"xnfO{ 
ltgLx¿sf sfd ePsf] zAbkQL lng nufpg'xf];\ .

•	 ;km\6j]o/sf] sfd ePsf] zAbkQL lnPsf k|To]s ljBfyL{nfO{ cfkm\gf] zAbkQLdf 
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n]lvPsf] sfd k9\g nufpg'xf];\ . ;f] sfo{;Fu ;DalGwt ;km\6j]o/sf] gfd csf]{ 
;d"xsf] s'g ljBfyL{;Fu 5 < kQf nufpg'xf];\  . o;sf cfwf/df ;km\6j]o/sf] gfd 
/ sfd ;DalGwt ljBfyL{nfO{ kfn}kfnf] -b'O{k6s;Dd_ k9]/ ;'gfpg nufpg'xf];\ .

•	 dflysf] lj|mofsnfksf] cfwf/df ljleGg ;km\6j]o/sf] sfo{ k|s[ltcg';f/ juL{s/0f 
ug'{xf];\ . 

   	 lj|mofsnfk # M 	 sDKo'6/ ;km\6j]o/sf k|sf/x¿ 

• 	 lj|mofsnfk @ sf] lgisif{ :j¿k sDKo'6/ xf8{j]o/ ;~rfng ug{ cfjZos kg]{ h:t} M 
Windows, cfjZostfcg';f/ ljleGg sfo{x¿ ug{ rflxg] h:t} M Microsoft office, 
photoshop cflb / sDKo'6/sf] ;ˆ6j]o/ / xf8{j]o/lar /fd|f] ;DaGw tYff jftfj/0f 
agfO{ l56f], 5l/tf], /fd|f] / ljZjf;gLo sfd ug{ cfjZos kg]{ ;km\6j]o/ h:t} M 
antivirus, disk cleaner cflb u/L tLg k|sf/df 5'6\ofpg'xf];\ .

•	 k|To]s ;km\6j]o/sf k|sf/sf] sfo{ / dxŒj atfpg'xf];\ .

-3_ 	 d"Nofª\sg 

	 • 	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
		  k|of]u u/L d"Nofª\sg ug'{xf];\ / clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
		  ;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

		  – 	 sDKo'6/ ;ˆ6j]o/ eg]sf] s] xf] <

		  – 	 tkfO{Fn] k|of]u ug'{ePsf sDKo'6/ ;ˆ6j]o/sf s'g} rf/ pbfx/0fx¿ lbg'xf];\ .

		  –	 sDKo'6/ ;ˆ6j]o/sf k|sf/x¿sf] ;"rL tof/ u/L k|To]ssf] pbfx/0f;lxt  
			   kl/ro lbg'xf];\ .

		  –	 Windows sDKo'6/df k|of]u ul/Psf] s'g k|sf/sf] ;ˆ6j]o/ xf] <

			   -c_ l;:6d ;ˆ6j]o/       	 -cf_ PlKns];g ;ˆ6j]o/

 			   -O_ o'l6ln6L ;ˆ6j]o/      	 -O{_ 8«fOe/ ;k\m6j]o/

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{
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 c7\7fO;f}“ / pglGt;f}“ lbg 

ljifoj:t' M sDKo'6/ / OG6/g]6 k|of]u;DaGwL cfrf/ ;+lxtf

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 sDKo'6/ / OG6/g]6 k|of]u;DaGwL cfrf/ ;+lxtfsf] kl/ro lbg / cfjZostf 
		  atfpg

	 • 	 sDKo'6/ / OG6/g]6sf] k|of]u;DaGwL s]xL lgodx¿sf] hfgsf/L lng

-v_ 	 z}Ifl0fs ;fdu|L 

	 sDKo'6/ k|of]uzfnf, k|f]h]S6/ jf :df6{af]8{{, zAbkQLx¿, rf6{ k]k/

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

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

sDKo'6/ tyf OG6/g]6sf] k|of]u ubf{ s:tf lgodx¿sf] kfngf ug'{ePsf] 5 < To:tf 
lgodx¿sf] kfngf ug'{kg]{ sf/0f s] xf]nf < sDKo'6/ / OG6/g]6sf] k|of]u;DaGwL s]
xL lgodx¿ kfngf gubf{ cfOk/]sf ;d:ofsf  af/]df tkfO{F;Fu s'g} cg'ej 5 < cflb 
k|Zgaf6 ljifo k|j]z tyf ljBfyL{sf] dl:tis dGyg ug'{xf];\ .

   	 lj|mofsnfk @ M sDKo'6/ / OG6/g]6sf] k|of]u ubf{ Wofg lbg'kg]{ kIfx¿ 

•	 ljBfyL{nfO{ sIffsf] cfsf/sf cfwf/df -;bgcg';f/, /f]n g+=cg';f/, a;fOcg';f/ 
jf o:t} cfwf/df_ ljleGg ;d"xdf ljefhg ug'{xf];\ .

•	 k|To]s ;d"xnfO{ b}lgs hLjgdf jf cfkm"n] ;'g]sf÷a'em]sf 1fgsf cfwf/df sDKo'6/ 
/ OG6/g]6sf] k|of]u ubf{ Wofg lbg'kg]{ a'Fbfx¿ l6kf]6 ug{ nufpg'xf];\ . ;fy}  
rf6{k]k/df n]Vg nufpg'xf];\ .

•	 k|To]s ;d"xn] tof/ u/]sf a'Fbfx¿nfO{ k|:t'tLs/0f ug{ nufpg'xf];\ . x/]s ;d"xn] 
l6kf]6 u/]sf a'Fbfx¿df cGo ;d"xnfO{ gofF a'Fbfx¿ yk ug{ ;do lbg'xf];\ .

•	 cGTodf, ljBfyL{n] tof/ u/]sf] rf6{df 5'6]sf cfjZos cGo a'Fbfx¿ yk ug'{xf];\ . 

•	 o; lj|mofsnfksf cfwf/df sDKo'6/ / OG6/g]6sf] k|of]u ubf{ Wofg lbg'kg]{ s'/fx¿ 
h:t} M cg'dlt lnP/ dfq rnfpg], kf;j8{{ ;]o/ gug]{, spam mail gvf]Ng] cflb 
k|:6 kfg]{ . 
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	 lj|mofsnfk #= sDKo'6/ cfrf/ ;+lxtf 

•	 lj|mofsnfk @ df tof/ kf/]sf] sDKo'6/ / OG6/g]6sf] k|of]u ubf{ Wofg 
lbg'kg]{ a'Fbfx¿sf cfwf/df OG6/g]6 tyf sDKo'6/ cfrf/;+lxtfsf af/]df 5nkmn 
ug'{xf];\, h:t} M sDKo'6/ cfrf/;+lxtf lsg cfjZos 5 < o;df s'g s'g s'/fx¿ 
pNn]v ug{ cfjZos 5 < cflb 

•	 ljBfyL{nfO{ sIffsf] cfsf/sf cfwf/df ljleGg ;d"xdf ljefhg ug'{xf];\ .

•	 k|To]s ;d"xnfO{ b}lgs hLjgdf jf cfkm"n] ;'g]sf÷a'em]sf 1fgsf cfwf/df sDKo'6/ 
/ OG6/g]6sf] k|of]u;DaGwL cfrf/;+lxtf tof/ ug{ nufpg'xf];\ . ;fy} rf6{k]k/df 
l6kf]6 ug{ eGg'xf];\ . 

•	 k|To]s ;d"xn] tof/ u/]sf a'Fbfx¿nfO{ k|:t'tLs/0f ug{ nufpg'xf];\ . x/]s ;d"xn] 
l6kf]6 u/]sf a'Fbfx¿df cGo ;d"xnfO{ gofF a'Fbfx¿ yk ug{ ;do lbg'xf];\ . x/]s 
;d"xnfO{ pgLx¿n] tof/ kf/]sf cfrf/;+lxtfsf] ;"rL k|:t't ug{ nufpg'xf];\ .

•	  ljBfyL{n] tof/ u/]sf] rf6{df 5'6]sf cfjZos cGo a'Fbfx¿ yk ug'{xf];\ . 

•	 cGTodf, tof/ ePsf] ;"rLnfO{ sDKo'6/df 6fOk ug{ nufP/ jf cfsif{s cIf/df 
n]Vg nufP/ sDKo'6/ k|of]uzfnfsf] ljleGg :yfgdf emG8\ofpg nufpg'xf];\ . 

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

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

-3_ 	 d"Nofª\sg

	 • 	 dfly plNNflvt lj|mofsnfkx¿nfO{ cfGtl/s d"Nofª\sg dfkb08cg';f/sf ;"rs 
		  k|of]u u/L d"Nofª\sg ug'{xf];\ / clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo 
		  ;DalGwt txut k|Zg lgdf{0f u/L pknlAwsf] n]vfhf]vf ug'{xf];\ .  

		  –	 sDKo'6/ / OG6/g]6 k|of]u;DaGwL cfrf/ ;+lxtf eg]sf] s] xf] <

		  –	 sDKo'6/ / OG6/g]6sf] k|of]u ;DaGwL s'g} rf/  lgodx¿ atfpg'xf];\ .

		  –	 sDKo'6/ / OG6/g]6 k|of]u;DaGwL cfrf/;+lxtf lsg cfjZos 5 < 
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-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

b}lgs hLjgdf sDKo'6/ tyf OG6/g]6 cfrf/;+lxtfsf] pNnª\3g u/LPsf 36gfx¿sf] ;ª\
sng -kmf]6f], kqklqsfdf ;f];DaGwL 5flkPsf ;dfrf/x¿, ;fdflhs ;~hfndf cfPsf 
;dfrf/ tyf 36gfx¿ cflb_ u/L ;"rL tof/ ug{ nufpg'xf];\ / sIffdf k|:t't ug{ 
nufpg'xf];\ . 

 lt;f}“ lbg 

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

k|ltlaDat l;sfO, l;sfO ;Da[l4 / PsfOsf] d"Nofª\sg

•	 cfGtl/s d"Nofª\sgsf dfkb08cg';f/ k|of]ufTds tyf kl/of]hgf sfo{sf] d"Nofª\sg 
ug'{xf];\ . k|of]ufTds tyf kl/of]hgf sfo{ ug{ g;s]sf tyf l;sfOdf ;d:of b]lvPsf 
afnaflnsfx¿nfO{ lg/Gt/ ¿kdf ;xof]u ub}{ clen]vLs/0f ub}{ hfg'xf];\ .

•	 PsfOsf] cGTodf, k]h g= $& df lbOPsf ;a}} k|sf/sf cEof;x¿af6 s]xL k|Zgx¿ 
k|ltlglwd"ns 9ª\uaf6 ;f]Wg'xf];\ . k|Zg ;f]Wbf ljBfyL{nfO{ cufl8 af]nfO{ hot chair 
df /fVg], pen in middle ug]{ cflb ug{ ;lsG5 . 

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

•	 k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfx¿sf 
nflu yk ;xof]u ug]{, k|ltefjfg ljBfyL{nfO{ l;sfOdf ;d:of b]lvPsf afnaflnsfx¿nfO{ 
;xof]ufTds k4ltcg';f/ l;sfpg nufpg'xf];\\ . 

•	 ckfª\utf ePsf afnaflnsfx¿nfO{ ckfª\utf cg'?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];\\ . 



lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&	 57

PsfOsf] d"Nofª\sg

!= 	 tnsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\ M

	 -s_ 	tnsf dWo] ;"rgfsf] ;a}}eGbf cTofw'lgs ;|f]t s'g xf] <

		  -c_ Email        -cf_ Internet    -O_ Computer  -O{_  Telephone

	 -v_ tn lbOPsf dWo] sDKo'6/ a|fph/ s'g xf]Og <

		  -c_  Google Chrome       -cf_ Microsoft Edge

   	   	 -O_  Facebook                -O{_  Mozilla firefox

	 -u_ 	:k|]8l;6df ;"q k|of]u ubf{ ;'?df s'g ;ª\s]t k|of]u ul/G5 <

		  -c_ ( )                      -cf_ +

		  -O_  =                       -O{_ -

	 -3_ tn lbOPsf dWo] s'g rflxF PlKns];g ;r{ xf] <

		  -c_ Google chrome    	 -cf_ Bravo

    		  -O_ Microsoft edge       	 -O{_ Bing

	 -ª_ 	sDKo'6/df ul0ftLo tYofª\sx¿sf] ljZn]if0f ug{ k|of]u ul/g] ;km\6j]o/ tnsf dWo]  
		  s'g xf] <

		  -c_ Word processer   	 -cf_ Powerpoint presentation

  	   	 -O_ Spreedsheet          	 -O{_ Adobe acrobat

@= 	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

	 -s_ k"/f ¿k n]Vg'xf];\ .   	 a) PDF         b) URL        c) www      d) ICT   	 e) BCC

	 -v_ 	Od]nsf s'g} tLg kmfObf / a]kmfObf n]Vg'xf];\ .

	 -u_ 	df]afOndf lvr]sf] kmf]6f] sDKo'6/ ;fg]{ tl/sf a'Fbfut ¿kdf n]Vg'xf];\ .

	 -3_ 	tkfO{FnfO{ k/LIff kmf/fd cgnfOgaf6 eg{sf nflu kmf]6f] cknf]8 ug'{kg]{ eof] .  
		  kmf]6f]sf] ;fOh a9L eP/ cknf]8 ePg . ca ;f] kmf]6f]nfO{ ms paint sf] k|of]u 
		  u/L] s;/L ;fOh 36fpg'x'G5  < tl/sf n]Vg'xf];\ .

	 -ª_ 	cfhef]ln sDKo'6/ tyf OG6/g]6sf] b'?kof]u u/L 36fOg] ljleGg cfk/flws  
		  36gfx¿sf af/]df ljleGg ;"rgfsf ;|f]t tyf ;~rf/sf ;fwgx¿af6 ;dfrf/x¿  
		  k|z:t} dfqfdf ;'Gg] ul/G5 . o:tf 36gf x'gaf6 hf]lug s] s:tf ;fjwfgL ckfpg  
		  ;lsG5 . Jofjxfl/s pkfox¿ n]Vg'xf];\ .
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PsfO  #	 hLjx¿ / ltgsf] agf]6  

		  (Organism and Their Structure) 

			   cg'dflgt sfo{306f M !@

!=	 kl/ro

o; PsfOsf] cWoogkl5 ljBfyL{ km"n km'Ng] la?jfsf ljleGg efusf sfo{x¿ j0f{g ug{,  
la?jfsf ¿kfGtl/t cª\ux¿ | -h/f, sf08 / kft_ sf] klxrfg ug{, ltgLx¿sf] agf]6 / 
sfo{x¿sf] JofVof ug{, 9f8 gePsf hgfj/x¿sf] juL{s/0f u/L x/]s ;d"xsf] ;fdfGo 
nIf0fx¿ atfpg / hgfj/ / jg:klt sf]ifsf cjojx¿sf] klxrfg ug{ ;Sg] 5g\ . 
o; PsfOcGtu{t  la?jfsf efux¿ h/f, sf08, kft, km"n / kmnsf] agf]6 / sfo{x¿, 
la?jfsf ¿kfGtl/t efux¿ ¿kfGtl/t h/f, sf08 / kftsf] klxrfg, agf]6 / sfo{x¿, 
Ps sf]ifLo, l5b| z/L/ ePsf, vf]j|mf] z/L/ ePsf, r]K6f] z/L/ ePsf, 8f]nf] z/L/ ePsf, 
z/L/ v08 v08 ePsf, v08 v08 v'6\6f ePsf, g/d z/L/ ePsf / sfF8f;lxtsf] s8f 
cfj/0f ePsf hgfj/x¿sf nIf0fx¿ / pbfx/0fx¿, sf]ifsf] kl/ro, jg:klt sf]if / 
hGt'sf]if, jg:klt sf]if / hGt'sf]ifsf] agf]6 h:tf ljifoj:t'x¿ ;d]l6Psf 5g\ . o; 
PsfOsf] ;xhLs/0f ubf{ k|bz{g ljlw, k|of]ufTds ljlw, If]q e|d0f ljlw, ;f]wk'5 ljlw, 
k|Zgf]Q/ ljlw, >Job[Zo cflbsf] k|of]u ug{ ;lsg] 5 .  

@= 	 l;sfO pknlAw

•	 km"n km'Ng] la?jfsf ljleGg efusf sfo{x¿ j0f{g ug{ 

•	 la?jfsf ¿kfGtl/t cª\ux¿ -h/f, sf08 / kft_ sf] klxrfg ug{, ltgLx¿sf] agf]6 
/ sfo{x¿sf] JofVof ug{ 

•	 9f8 gePsf hgfj/x¿sf] juL{s/0f u/L x/]s ;d"xsf] ;fdfGo nIf0fx¿ atfpg 

•	 hgfj/ / jg:klt sf]ifsf cjojx¿sf] klxrfg ug{



lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&	 59

#= 	 ljifoj:t' / ;do ljefhg

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

-3G6f_

!= l a ? j f s f 
efux¿

•	 la?jfsf ljleGg efux¿sf] ;fdfGo kl/ro -!_
•	 h/f / ¿kfGtl/t h/fsf sfo{x¿ -!_
•	 sf08 / ¿kfGtl/t sf08sf sfo{x¿ -!_
•	 kft / ¿kfGtl/t kftsf sfo{x¿ -!_
•	 km"n / o;sf sfo{x¿ -!_
•	 kmn / o;sf sfo{x¿ -!_

^

@= 9f8  
gePsf 
hgfj/x¿sf] 
juL{s/0f

•	 Ps sf]ifLo, l5b| z/L/ ePsf, vf]j|mf] z/L/ ePsf, -!_

•	 r]K6f] z/L/ ePsf, 8f]nf] z/L/ ePsf, z/L/ v08 
v08 ePsf -!_

•	 v08 v08 v'6\6f ePsf, g/d z/L/ ePsf / 
sfF8f;lxtsf] s8f cfj/0f ePsf hgfj/x¿sf 
nIf0fx¿ / pbfx/0fx¿ -!_

#

#= hLjsf]if •	 sf]ifsf] kl/ro, jg:klt sf]if / hGt'sf]if -!_

•	 jg:klt sf]if / hGt'sf]ifsf] agf]6 -!_

@

$= k|ltlaDat l;sfO, l;sfO ;Da[l4 / PsfOsf] d"Nofª\sg !

$=	  l;sfO ;xhLs/0f lj|mofsnfk

 klxnf] lbg  

ljifoj:t' M  la?jfsf efux¿sf] ;fdfGo kl/ro (Introduction to the parts of a plant)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 km"n km'Ng] la?jfsf efux¿sf] kl/ro lbg

-v_	  z}Ifl0fs ;fdu|L 

	 la?jfsf] gfdfª\lst lrq / :yfgLo ¿kdf pknAw k"mn k"mNg] la?jf

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

 	 lj|mofsnfk ! M  dl:tis dGyg (Brain storming):

	 • 	 kf7\ok':tssf] k]h %) sf] lrqdf s] s] b]vfPsf] 5 < Wofgk"j{s cjnf]sg u/L lgDg 
		  k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpFb} kf7sf] k|f/De ug'{xf];\ . 
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		  –	 xfd|f] j/k/ s:tf s:tf hLjx¿ kfOG5 <

		  –	 s] ;a}} hLjx¿sf] agfj6 p:t} 5 t <

		  –	 af]6la?jfnfO{ lsg ;hLj elgPsf] xf]nf <

	 •	 ljBfyL{sf] k|ltlj|mofnfO{ ;d]6L lgisif{ lbg'xf];\ . 

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

• 	 ljBfyL{nfO{ cluNnf] lbg g} Pp6f Pp6f k"mn k"mn]sf] la?jf Nofpg nufpg'xf];\ . 
pgLx¿n] NofPsf la?jfx¿sf k|To]s efux¿ -h/f, 8fF7, kft_ sf] ;d"xut ¿kdf 
cjnf]sg ug{ nufpg'xf];\ / 5nkmn u/fpg'xf];\ . 

• 	 5nkmnsf cfwf/df kf7\ok':tsdf /x]sf] lj|mofsnfk #=! ug{ nufpg'xf];\ . 

	  

• 	 of] lj|mofsnfkaf6 ljBfyL{df ljifoj:t'sf] 1fg;Fu} ;xsfo{ l;k, ;f]rfO l;k, ;dfnf]
rgfTds l;k, ;~rf/ l;k cflbsf] ljsf; x'g] ck]Iff ul/Psf] 5 . 
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	 lj|mofsnfk # M  cjnf]sg :6];g lgdf{0f / cjnf]sg (Construction of Observation 
				    Station and Observation)

•	 sIffsf]7fsf] ljleGg efudf la?jfsf ljleGg efux¿÷lrqx¿ /fv]/ cjnf]sg 
:6];g agfpg'xf];\ . 

•	 ljBfyL{sf] pko'St ;d"x lgdf{0f u/L :6];gsf] cjnf]sg ug{ nufpg'xf];\ .

•	 cjnf]sgkZrft\ ;d"xdf 5nkmn ug{ nufpg'xf];\ / lgisif{df k'uL rf6{ k]k/df 
la?jfsf efux¿;lxtsf]  lrq sf]g{ ljleGg efusf] gfd n]Vg nufpg'xf];\ . 

	 la?jfsf ljleGg efusf af/]df ;d"xut k|:t'lt lbg nufpg'xf];\ . cfjZostfg';f/ 
lzIfsn] yk k[i7kf]if0f lbg'xf];\ . 

	 lj|mofsnfk $ M lel8of] tyf lrqx¿ k|bz{g / k|ltlaDag (Demonstration and 
				    Reflection of Video and Pictures) 

•	 la?jfsf efux¿sf] lel8of] jf lrqx¿ k|bz{g ub}{ k|To]s ljBfyL{nfO{ cjnf]sg ug{ 
nufO{, tL la?jfx¿sf cª\sx¿sf] l6kf]6 ug{ nufpg'xf];\ 
.  

•	 k|To]s ljBfyL{nfO{ Pp6f Pp6f k"0f{ la?jf lnP/ cWoog 
ug{ nufpg'xf];\ 

•	 cfkm";Fu ePsf] la?jfsf s] s] efu -cª\ux¿_ /x]sf 5g\ 
b]vfpg nufO{ k|ltlaDag ug{ nufpg'xf];\ . 

km"n km'Ng] Pp6f k"0f{ la?jfdf h/f, sf08, xfFuf, kft, sf]lknf, km"n tyf kmn 
x'G5g\ . tf]/Lsf] af]6 Pp6f k"0f{ la?jf xf] .

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfsf] cjnf]sg ub}{ cfjZos ;+1fgfTds k|Zg ;f]Wg'xf];\ / ljBfyL{sf]  
k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]
if0f lbg'xf];\ h;df lg/Gt/ d"Nofª\sg ljlw pkof]u ug'{xf];\ . k|of]ufTds, kl/of]hgf 
sfo{sf] d"Nofª\sgsf nflu lj|mofsnfk ul//x]sf] ;dodf cjnf]sg ug'{xf];\ / lj|mofsnfk 
ubf{ l;sfOdf sl7gfO b]lvPsf afnaflnsfx¿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|Zgx¿ 
		  txut ¿kdf ;f]Wg'xf];\ . 

		  – ;fdfGo k"mn km'Ng] la?jfsf efux¿ s] s] 5g\ <
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		  –	 h/f / sf08 eg]sf] s] xf] < ltgsf sfo{x¿ s] s] 5g\ <  

		  –	 k"0f{ la?jf eGgfn] s] a'lemG5 <                                          

-ª_ 	 kl/of]hgf sfo{ / u[xsfo{ 

	 ljBfyL{nfO{ lgDgfg';f/sf] sfd lbg'xf];\ M

3/ jf ljBfnosf] j/k/ kfOg] ljleGg k|sf/sf la?jfx¿ ;ª\sng u/L tLdWo] s'g} 
b'O{cf]6f la?jfsf] ljleGg efux¿, h:t} M h/f, sf08, kft / km"n_ la?jfsf] ;kmf lrq 
agfO{ efux¿sf] kl/ro n]Vg'xf];\ / sIffdf k|:t't ug'{xf];\ .

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

ljifoj:t' M 	h/f tyf sf08sf] kl/ro tyf ltgsf sfo{x¿ (Introduction of roots and stem 
		  and their functions)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo  

	 • 	 h/fsf] kl/ro / pbfx/0fx¿ lbg

	 • 	 h/fsf sfo{x¿ atfpg

	 •	 ¿kfGtl/t h/fsf sfo{x¿ j0f{g ug{ 

	 • 	 jftfj/0f cg';f/ h/fsf] ¿kfGt/0f x'g] sfo{ km/s x'g] tYo atfpg 

	 • 	 sf08sf] kl/ro / pbfx/0fx¿ lbg

	 • 	 sf08sf sfo{x¿ atfpg

	 •	 ¿kfGtl/t sf08sf sfo{x¿ j0f{g ug{ 

	 • 	 jftfj/0fcg';f/ sf08sf] ¿kfGt/0f x'g] lj|mof km/s km/s x'g] tYo j0f{g ug{ 

-v_ 	 z}Ifl0fs ;fdu|L 

	 ljleGg k|sf/sf jf:tljs la?jfsf h/f / sf08x¿

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

	 lj|mofsnfk ! M  k'gtf{huL  (Warm-up) 

	 • 	 kf7sf] cWoog u/fpg'eGbf cluNnf] lbg ljBfyL{nfO{ cfk\mgf] j/k/ kfOg] ljleGg 
		  k|sf/sf la?jfsf h/f / sf08sf] gd'gf ;ª\sng u/]/ Nofpg hfgsf/L u/fpg'xf];\ . 
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	 • 	 cluNnf] lbgsf] kf7sf] k'g/jnf]sgkl5 ljBfyL{nfO{ ;d"xdf ljefhg u/L k|To]s 
		  ;d"xnfO{ km/s km/s ¿kn] h/f / sf08 cjnf]sg ug{ nufpg'xf];\ . 

	 • 	 cjnf]sgkZrft\ h/f / sf08sf] agfj6af/] k|ltlaDag ug{ nufpg'xf];\ .  

	 lj|mofsnfk @ M h/fx¿sf] juL{s/0f (Classification of Roots)

	 • 	 lrq cjnf]sg ug{ nufpg'xf];\ / o;sf] cfwf/af6 h/fnfO{ d"n h/f / e'mKk k/]sf] 
		  -u'R5]_ h/fx¿df juL{s/0f ug{ nufpg'xf];\ . 

	 • 	 kf7\ok':tssf] k]h g= %@ sf] lj|mofsnfk #=@ sf cfwf/df h/fx¿sf] k|sf/ 
		  5'6\ofpg'xf];\ . 

	 • 	 s] tL la?jfsf h/fx¿ ;fdfGoeGbf km/s x'G5g\ < tL h/fx¿nfO{ s] elGfG5 < cflb 
		  k|Zgsf ;fy} tnsf k|Zgdf cfwfl/t k|Zgf]Q/ 5nkmn ug'{xf];\ / lgisif{ lbg'xf];\ .

	

	

	  lgisif{ 

	  la?jfsf h/fx¿ ;fdfGoeGbf km/s 5g\ eg] ltgnfO{ ¿kffGtl/t h/f elgG5 . o:tf  
	  ljleGg lsl;dsf h/fn] ug]{ sfdnfO{ lgDgfg';f/ pNn]v ug{ ;lsG5 M

	  •	 h/fn] la?jfsf nflu hldgaf6 kfgL, vlgh / kf]ifs tŒj ;f];]/ lnG5 / sf08sf ;a} 
		  efu;Dd k'¥ofpF5 .

	  • 	 ds}sf l:6N6 h/fn] To;nfO{ hldgdf c8\ofpg] sfd ub{5 .

	  • 	 a/ / lkknsf k|k h/fn] ?vsf 7'N7'nf xfFufx¿nfO{ hldglt/ nRsg glbO{ c8\ofP/ 
		  /fVg dbt u5{g\ .
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	  • 	 ufh/, d'nf / ;v/v08sf :6f]/]h h/fn] kfgL / vfgf ;~ro ug{] sfd ub{5g\ .

	  • 	 s]xL la?jfsf h/faf6 gofF la?jf pTkfbg x'g ;S5g\, h:t}M ;v/v08  

	  • 	 o; lsl;dsf] k|hggnfO{ h/faf6 x'g] e]lh6]l6e k|f]kfu];g elgG5 .

	 lj|mofsnfk # M  sf08sf] kl/ro (Introduction of stem):

	 • 	 s]xL la?jfsf sf08 hDdf kfg'{xf];\ .

	 • 	 kf7\ok':tssf] k]h g= %$ sf] lj|mofsnfk #=# ug{ ;d"x lgdf{0f ug'{xf];\ .

		

	 • 	 lrqdf b]vfOPsf la?jfsf k|sf/ tyf ltgsf sf08sf af/]df ;d"xdf 5nkmn ug{ 
		  nufpg'xf];\ . 

la?jfsf] hldg aflx/sf] efunfO{ sf08 (stem) elgG5 . o;n] kft, kmn / 
km"nnfO{ cfwf/ lbG5 . sf08df x'g] cfFVnfnfO{ ufF7f] (node) elgG5 / b'O{cf]6f 
cfFVnflarsf] efunfO{{ cGt/ufF7f] (internode) elgG5 . ufF7faf6 xfFuf / kft 
knfpF5 .

	 lj|mofsnfk $ M  ljleGg lsl;dsf la?jfsf sf08x¿ (Stems of Plants)

	 • 	 lbOPsf] lrqdf s:tf s:tf k|sf/sf 
		  sf08 b]vfOPsf] 5g\ 5nkmn ug'{xf];\ .

	 • 	 s] ;a}} la?jfdf Ps} k|sf/sf sf08x¿ 
		  /x]sf 5g\ t < 

	 • 	 sf08sf] sfd s] xf]nf <

	 • 	 k|/s agfj6 ePsf] sf08nfO{  s] elgG5 <

	 • 	 lbOPsf lrqsf cfwf/df sf08 slt k|sf/sf x'G5g\ xf]nf <
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sf08x¿ tLg k|sf/sf x'G5g\ M hldgsf] ;txd'lgsf] sf08, hldgsf] ;txdf x'g] 
sf08 / hldgsf] ;txdfly x'g] sf08 . cfn', Kofh, cfFk l;pF8L, cb'jf, gl/jn 
cflbdf kfOg] sf08sf] agfj6 km/s km/s k|s[ltsf] x'G5 .

	 lj|mofsnfk % M  sf08sf] ¿kfGt/0f (Modification of Stem)

	 lrqdf b]vfOPsf sf08x¿sf] cjnf]sg u/fpg'xf];\ / lgDglnlvt k|Zgdf 5nkmn u/fO{  
	 lgisif{ lbg'xf];\ .

	 • 	 lrqdf cfn', cb'jf, lkF8fn' / n;'gsf sf08sf] k|s[lt s:tf] 5 < 

	 • 	 lsg tL la?jfsf sf08 u'nfkm / cª\u'/sf] eGbf km/s b]lvPsf] xf]nf <

		

	 • 	 sf08sf] ¿kfGt/0f eGgfn] s] a'lemG5 <

	 • 	 hldgd'lg, ;txdf / ;txdfly x'g] sf08sf] ¿kfGt/0fsf] Ps Ps pbfx/0f lbg'xf];\ .

• 	 ljz]if sfo{ ug]{ km/s agfj6sf] sf08nfO{ sf08sf] ¿kfGt/0f (modification of 
	 stem)  elgG5, h:t} M n;'g, l;pF8L, cb'jf, Kofh cflbsf sf08x¿ 

• 	 sf08n] kft, km"n / kmnnfO{ cfwf/ lbG5 .

• 	 o;n] h/fn] ;f];]/ lnPsf] kfgL / nj0fnfO{ kft;Dd k'¥ofpg ;xof]u ub{5 .

• 	 sf08n] kftdf tof/ ePsf] vfgfnfO{ la?jfsf k|To]s efudf k'¥ofpF5 .

• 	 cfn', cb'jf / lkF8fn' h:tf la?jfsf sf08n] la?jfsf nflu vfB kbfy{ ;l~rt ub{5g\ .

• 	 kft gx'g] l;Fp8Lnufotsf la?jfx¿df sf08n] k|sfz ;+Zn]if0f ug]{ sfd ub{5 .

• 	 s]xL la?jfx¿sf sf08af6 e]lh6]l6e k|f]kfu];gdfkm{t gofF la?jf pTkfbg x'g ;S5g\ .

la?jfn] h/f, sf08, kft, :yfg, agfj6 / sfo{cg';f/ ljleGg ¿kdf kl/jt{g eO{ 
sfo{ ub{5g\ . o;nfO{ ¿kfGt/0f elgG5 . la?jfsf d'Vo cª\ux¿ h/f, sf08 / kftsf] 
¿kfGt/0f x'G5 . la?jfsf d'Vo cª\ux¿ h/f, sf08 / kftsf] ¿kfGt/0f d'Votof 
vfBj:t' ;~ro ug{, cfwf/ lbg / cGo ljleGg hLjg k|lj|mof ;~rfng ug{sf nflu 
x'G5 . 
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-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfsf] cjnf]sg ub}{ cfGtl/s d"Nofª\sgsf] dfkb08df cfwfl/t ;"rs tyf 
?la|S;sf cfwf/df ljBfyL{sf] k|ultsf] clen]v /fVg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] 
klxrfg u/L cfjZos k[i7kf]if0f lbg'xf];\ h;df lg/Gt/ d"Nofª\sg ljlw (continuous 
assessment system - CAS) pkof]u ug'{xf];\ . ;+1fgfTds If]qsf pknlAwsf] d"Nofª\sgsf 
nflu lgDgfg';f/sf txut k|Zgx¿ tyf ljifoj:t';Fu ;DalGwt cGo k|Zgx¿ ;f]Wg'xf];\ M

	 •	 ¿kfGt/0f eg]sf] s] xf] < 

	 • 	 h/f ¿kfGt/0f x'gfsf sf/0f n]vL ¿kfGtl/t h/fsf Ps Pscf]6f pbfx/0f lbg'xf];\ . 

	 •	 ¿kfGtl/t h/fsf] b'O{cf]6f lrq sf]g'{xf];\ . 

	 •	 ¿kfGtl/t sf08sf sfo{x¿ s] s] x'g\ < 

	 • 	 la?jfsf sf08df x'g] ¿kfGt/0fsf kmfObf s] s] 5g\ <

	 •	 ¿kfGtl/t sf08 sxfFsxfF kfOG5 <

-ª_ 	 kl/of]hgf sfo{ / u[xsfo{ 

	 • 	 cfk\mgf] 3/ jl/kl/ kfOg] la?jfx¿sf h/fx¿sf] lrq;lxt gfd n]vL ltgLx¿sf] 
		  ¿kfGt/0fsf k|sf/x¿ n]Vg nufpg'xf];\ . 

	 • 	 ljBfyL{sf] b'O{6f ;d"x agfO{ ;d"xut ¿kdf la?jfsf cª\ux¿sf] ¿kfGt/0f s]sf 
		  nflu x'G5 eGg] ljifodf ;fgf] lgaGw n]Vg nufpg'xf];\ . 

	 • 	 ljleGg lsl;dsf ¿kfGtl/t sf08x¿sf pbfx/0fx¿ ;ª\sng u/L Kit-box agfpg 
		  nufpg'xf];\ . 

 rf}yf] lbg

ljifoj:t' M 	kftsf] kl/ro, sfo{ tyf ¿kfGt/0f (Introduction, functions and modification of leaf)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 la?jfsf kft / kftsf sfo{x¿sf] ;fdfGo kl/ro lbg 

	 • 	 la?jfsf kftsf] ¿kfGt/0fsf] kl/ro lbg / o;sf] dxŒj atfpg

-v_ 	 z}Ifl0fs ;fdu|L

	 la?jfsf ljleGg k|sf/sf kftx¿, ¿kfGtl/t kftx¿, lrq tyf lel8of]x¿
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-u_ 	 l;sfO ;xhLs/0f lj|mofsnfk

	 lj|mofsnfk ! M  dl:tis dGyg (Brain storming)

	 kf7\ok':tssf] k]h g= %^ df ePsf] lj|mofsnfk #=$ df 5nkmn u/fO dl:tis dGyg  
	 u/fpg'xf];\ . 

	  

	 lj|mofsnfk @ M  kftx¿sf] cjnf]sg (Observation of leaves)

	 au}Frfaf6 km/s km/s la?jfsf kftx¿ ;ª\sng u/L Nofpg nufpg'xf];\ . ;ª\slnt  
	 kftx¿ cjnf]sg ug{ nufpg'xf]; / lgDg k|Zgx¿ ;f]Wg'xf];\ .

	 • 	 la?jfsf s'g s'g efuaf6 kft lg:s]sf] x'G5 < 

	 • 	 la?jfsf kftn] ug]{ d'Vo sfo{ s] xf] < 

	 • 	 kftsf] xl/of] efunfO{ s] elgG5 < o;sf] s] dxŒj 5 <

	 • 	 s'g s'g kftx¿ km/s agfj6sf b]lvPsf 5g\ <

	 ljBfyL{af6 k|fKt pQ/x¿nfO{ kfn}kfnf] z}Ifl0fs kf6Ldf l6Kg'xf];\ / 5nkmn u/fpFb}  
	 la?jfaf6 lg:sg] kft / o;n] ug]{ d'Vo sfd af/] atfpg'xf];\ . 

	 lj|mofsnfk # M  ¿kfGtl/t kftx¿ (Modified Roots)

•	 cfk"m;Fu ePsf] ;ª\slnt ¿kfGtl/t kftx¿ ljBfyL{nfO{ b]vfpg nufpg'xf];\ .

•	 ¿kfGtl/t kftsf] Pp6f gd'gf -h:t}M l3ps'df/Lsf] kft_ b]vfpFb} la?jfx¿sf] kft 
¿kfGtl/t x'Fbf la?jfnfO{ x'g] kmfObf s] s] x'g\ egL k|Zg ug'{xf];\ . 

•	 ljBfyL{af6 k|fKt pQ/x¿nfO{ kfn}kfnf] z}Ifl0fs kf6Ldf l6Kg'xf]; / 5nkmn u/L 
¿kfGtl/t kftx¿sf] lrq;lxt kftsf] ¿kfGt/0faf/] atfpg'xf];\ .

•	 la?jfx¿sf] kft ¿kfGtl/t x'Fbf la?jfnfO{ x'g] kmfObfaf/] ;d"xut 5nkmn ug'{xf];\ 
/ lgDg lgisif{ lbg'xf];\ .
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•	 km/s agfj6, ljz]if sfo{ ug]{ afSnf cfsf/sf kftx¿nfO{ ¿kfGtl/t kft
	 (modified leaf) elgG5 . 

•	 kftsf] xl/of] efunfO{ xl/ts0f (chlorophyll) elgG5 h;n] k|sfz ;+Zn]if0f lj|mof 
	 u/L la?jfsf nflu vfgf agfpF5 .

•	 kftsf] :6f]df6faf6 ljleGg UofF; / kfgLsf] afkmsf] cfbfg k|bfg x'G5 .

•	 l;Fp8Lnufot la?jfdf of] sfF8fsf ¿kdf kl/jlt{t eO{ hgfj/x¿af6 ;'/Iff ub{5 . 	
	 o:tf la?jfdf kftn] vfgf / kfgL hDdf ug]{ sfd klg u5{ .

•	 s]xL la?jfdf kftaf6 gofF la?jf ljsf; x'G5 . o; lsl;dsf] k|hggnfO{ kftaf6 
	 x'g] e]lh6]l6e k|f]kfu];g elgG5 .

•	 Insectivorous plant df kftn] kf]if0f sfo{df ;xof]u ub{5 .

-3_ 	 d"Nofª\sg 

	 • 	 ljBfyL{ l;sfOsf nflu cfGtl/s d"Nofª\sg dfkb08 @)*) cg';f/ dfly plNnlvt 
		  kl/of]hgf tyf sIff sfo{sf] d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ tkl;nsf k|Zg jf cGo k|Zg 
		  lgdf{0f u/L d"Nofª\sg ug'{xf];\ . 

		  –	 la?jfx¿sf kft s'g s'g lsl;dn] ¿kfGt/0f x'G5g\ < 

		  –	 d?e"lddf kfOg] la?jfsf kft / kfgLdf kfOg] la?jfsf] kftdf s:tf] leGgtf  
			   x'G5 < o:tf] lsg ePsf] xf]nf  < 

		  –	 kftsf] ¿kfGt/0fsf kmfObfx¿ s] s] 5g\ < 

		  –	 l;pF8Lsf] kft sfF8fsf] ¿kdf ¿kfGt/0f x'Fbf la?jfnfO{ s] kmfObf x'G5 < 

-pm_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 ljleGg 7fpFdf -cf]l;nf]÷;'Vvf / kfgLdf_ kfOg] jg:kltsf] ;"rL agfO{ ltgLx¿sf] kftdf  
	 x'g] ¿kfGt/0f / dxŒjsf af/]df rf6{ k]k/df lrq agfpg nufpg'xf];\ . 
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 kfrF}“ lbg

ljifoj:t' M  k"mnsf] kl/ro / o;sf sfo{x¿ (Introduction of flower and its functions)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 k"mnsf] kl/ro lbg

	 • 	 k"mnsf efux¿sf] sfo{ atfpg

-v_ 	 z}Ifl0fs ;fdu|L

	 la?jfsf ljleGg k"mnx¿ / :yfgLo ¿kdf pknAw k"mnx¿ h:t}M 3G6Lk"mn (hibiscus) 
	 tf]/Lsf] k"mn lel8of]x¿ cflb . 

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

	 lj|mofsnfk !M  dl:tis dGyg (Brain storming):

• 	 kf7\ok':tssf] k]h g+= %& 
df /x]sf] lj|mofsnfk #=% df 
5nkmn ub}{ dl:tis dGyg 
u/fpg'xf];\ . 

• 	 ljBfyL{sf] k|ltlj|mofnfO{ ;d]6L
k"mnsf ljleGg efusf]
sfdcg';f/ ltgLx¿sf] agf]]6 
klg km/s km/s x'g] s'/fsf] 
hfgsf/L lbg'xf];\ .  

	 lj|mofsnfk @ M km"nsf efux¿sf]cjnf]sg tyf 5nkmn (Observation and Discussion)

	 • 	 ljBfyL{nfO{ ljBfno cfpFbf 3/af6 Pp6f 
		  Pp6f k"mn Nofpg nufpg'xf];\ . 

	 • 	 k|To]sn] NofPsf k"mnx¿af6 k"mnsf efux¿ 
		  ;d"xut ¿kdf cjnf]sg ug{ / 5nkmn ug{  
		  nufpg'xf];\ . 

	 • 	 5nkmnsf cfwf/df kf7\ok':tsdf lbOPsf] 
		  lrq g= #=!@ df b]vfOPsf k"mnsf d'Vo rf/cf]6f efux¿ cfcfkm";Fu ePsf]  
		  jf:tljs k"mndf eP gePsf] klxrfg ug{ nufpg'xf];\ . 
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	 lj|mofsnfk # M  cjnf]sg :6];g lgdf{0f (Construction of Observation Station)

	 • 	 ljBfyL{nfO{ km"Nf;lxtsf ljleGg la?jfsf gd'gf ;ª\sng u/L Nofpg nufpg'xf];\ 

	 • 	 sIffsf]7fsf] leQf tyf cGo ljleGg efudf la?jfsf k"mnsf efu tyf lrq /fv]/ 
		  cjnf]sg :6];g agfpg'xf];\

	 • 	 ljBfyL{nfO{ ;d"xdf kfn}kfnf] cjnf]sg ug{ nufpg'xf];\ / cjnf]sgkZrft\ ;d"xdf 
		  5nkmn ug'{xf];\ .

	 • 	 ljBfyL{sf] ;d"xnfO{ rf6{ k]k/df k"mnsf] lrq sf]g{ / o;sf efux¿sf] gfd n]Vg 
		  nufpg'xf];\ . 

	 lj|mofsnfk $ M lel8of] tyf lrqx¿ k|bz{g / km"nsf efux¿sf] sfo{sf] klxrfg 

	 (Demonstration of video and picture and indentification of the function of parts of flower)

	 • 	 ljBfyL{sf] pko'St ;ª\Vofdf ;d"x 
		  agfpg'xf];\ .

	 • 	 x/]s ;d"xnfO{ la?jfsf k"mnx¿sf 
		  efux¿sf] lel8of] jf lrq k|bz{g  
		  cjnf]sg ug{ nufO{, tL la?jfx¿sf  
		  k"mnsf efux¿ / ltgsf] sfo{ l6kf]6  
		  ug{ nufpg'xf];\ . 

	 • 	 k|To]s ;d"xsf ljBfyL{ dWo] Ps Ps 
		  hgfnfO{ Pp6f Pp6f k"mn lnP/ o;sf efusf] sfd atfpg nufpg'xf];\ / lgDg  
		  lgisif{ lbg'xf];\ M

	 • 	 km"nsf] ;a}eGbf aflx/L efudf /x]sf xl/of kqx¿nfO{ kqbn elgG5 . o;n] 
	 km"nsf] sf]lknf cj:yfdf leqL efunfO{ hf]ufP/ /fVg] sfd ub{5 .

	 • 	 kqbneGbf leqL efudf /x]sf km"nsf /ª\uLg efunfO{ k'ikbn elgG5 . 
	 k'ikbnn] ls/fkm6\ofª\u|fnfO{ cfslif{t u/]/ k/fu;]rg ug{df dbt u5{ .

	 • 	 kqbnsf] 3]/fleq k'ª\s]z/ /x]sf] x'G5 . k'ª\s]z/ :6fd]gx¿ sf] ;d"x xf] . 
	 k/fusf]7fdf aGg] k/fus0faf6 efn] Uofd]6sf] lgdf{0f x'G5 .

	 • 	 k"mnsf] ;a}eGbf leqL efudf :qLs]z/ /x]sf] x'G5 . :qLs]z/ lkl:6nx¿sf] 
	 ;d"x xf] . cf]e/Lleq /x]sf] cf]Eo'ndf kf]yL Uofd]6sf] lgdf{0f x'G5 . 

	 • 	 k'ª\s]z/ / :qLs]z/n] k/fu;]rg / uef{wfg lj|mofdf efu lnG5g\ . 



lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&	 71

	 • 	 k'ª\s];/sf] k/fusf]7faf6 k/fus0f :qLs]z/sf] l:6Udf;Dd k'Ug] lj|mofnfO{ 
	 k/fu;]rg (pollination) elgG5 . efn] Uofd]6 / kf]yL] Uofd]6sf] ldng 
	 x'g'nfO{ uef{wfg lj|mof (fertilization) elgG5 . 

	 • 	 uef{wfg lj|mof cf]Eo'nleq x'G5 . uef{wfgkl5 cf]Eo'naf6 lap aG5 / 
	 cf]e/Laf6 kmn aG5 .

-3_ 	 d"Nofª\sg

	 • 	 ljBfyL{ l;sfOsf nflu cfGtl/s d"Nofª\sg dfkb08 @)*) cg';f/ dfly plNnlvt 
		  kl/of]hgf tyf sIff sfo{sf] d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ tkl;nsf k|Zg jf cGo k|Zg 
		  lgdf{0f u/L d"Nofª\sg ug'{xf];\ . 

		  la?jfsf k"nsf efux¿ s] s] x'g < 

		  –	 la?jfdf k"mn gx'Fbf kg]{ c;/ s] xf] < 

		  –	 k"0f{ / ck"0f{ k"mndf s] km/s 5 < 

		  –	 k"mnaf6 la?jfdf s] s] aGg ;S5 < 

		  –	 km"nsf efux¿sf] sfd n]Vg'xf];\ .

 -ª_ 	u[xsfo{÷kl/of]hgf sfo{ 

	 • 	 cfkm\gf] 3/ j/ kfOg] s'g} b'O{cf]6f la?jfsf] km"nsf] ;kmf lrq agfO{ k|To]s efusf] 
		  sfo{sf] rf6{ tof/ ug]{ kl/of]hgf sfo{ lbg'xf];\ . 

 5}6f}“ lbg

ljifoj:t' M kmn / o;sf efux¿sf] sfo{x¿ (Fruits and their functions)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 kmn / o;sf efux¿sf] sfo{ atfpg

-v_ 	 z}Ifl0fs ;fdu|L

	 la?jfsf ljleGg kmnx¿ -:yfgLo ¿kdf pknAw kmnx¿ h:t}}M :ofp, ;'Gtnf, cDaf,  
	 cflb_ kmnsf] lel8of]x¿ lap cflb . 
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-u_ 	 l;sfO ;xhLs/0f lj|mofsnfk

	 lj|mofsnfk ! M  dl:tis dGyg (Brain storming):

	 • 	 k]h g+= %( df lbOPsf] lj|mofsnfk #=^ ;lxt kf7sf] ;'?df dl:tis dGyg u/fO{ 
		  lj|mofsnfk ub}{ kmnsf] efux¿ klxrfg ug{ nufpg'xf];\ . 

 

	 • 	 ljBfyL{sf] k|ltlj|mofnfo{ kmndf d'Votof PShf]sfk{, d];f]sfk{ / PG8f]sfk{ u/L kmnsf 
		  efux¿ tLgcf]6f x'g] s'/fsf] hfgsf/L lbg'xf];\ .  

	 lj|mofsnfk @ M  cjnf]sg tyf 5nkmn (Observation and Discussison):

•	 ljBfyL{nfO{ cluNnf] lbg g} Pp6f Pp6f kmn pknAw eP;Dd Nofpg nufpg'xf];\ . 
pgLx¿n] NofPsf kmnx¿nfO{ sf6]/ o;sf efux¿ ;d"xut ¿kdf cjnf]sg ug{ 
nufpg'xf]; / 5nkmn u/fpg'xf];\ . 

•	 5nkmnsf cfwf/df kf7\ok':tsdf lbOPsf] lrq g= #=!$ df b]vfOPsf kmnsf # 
cf]6f efux¿ klxrfg ug{ nufpg'xf];\ . 

•	 of] lj|mofsnfkaf6 ljBfyL{df ljifoj:t'sf] 1fg;Fu} ;xsfo{ l;k, ;f]rfO l;k, ;dfnf]
rgfTds l;k, ;~rf/l;k cflbsf] ljsf; ;d]t x'g]5 . 

	 lj|mofsnfk #  lapsf] cjnf]sg tyf 5nkmn (Observation of Seeds and Discussion):

•	 ljBfyLnfO{ cluNnf] lbgg} s]xL km/s km/s kmnsf 
lapx¿ h:t}M rgf, s]/fp, e6\df;, af]8L cflbsf 
lapx¿ lehfpg nufpg'xf]; / ef]lnkN6 ljBfno 
cfpFbf lnP/ cfpg eGg'xf]; . pgLx¿n] NofPsf 
lapx¿df Seed Coat, e|"0f, PG8f]:kd{, kmSn]; /]
l8sn / Kn'd'n 5'6\ofpg nufpg'xf];\ . 

•	 kf7\ok':tsdf lbOPsf] lrq #=!% cg';f/ cWoogkZrft\ ;d"xdf 5nkmn ug{ 
nufpg'xf];\ . ljBfyL{af6 cfPsf pQ/df 5nkmn u/fpFb} cª\s/0f ePsf] lapsf] 
lrq;lxtsf] rf6{ k|bz{g ub}{ lapsf ljleGg efu tyf dxŒj k|:t kfg'{xf];\ . 
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•	 lapsf] PsbnLo / b'O{bnLo k|s[lt 5'6\ofpg M rf6{sf] k|of]u u/L kf7\ok':tsdf 
lbOPsf] lj|mofsnfk #=& sf] pkof]u ug'{xf];\ . 

	

•	 ;f]xL lj|mofsnfksf cfwf/df kmnsf efux¿sf] sfo{ / lap cªs'/0f x'g] k4ltsf] 
ljsf; af/] 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

	 • 	 PsbnLo la?jfsf] lapdf Pp6f dfq kmSn]6f / 7'nf] PG8f]:kd{ x'G5g\ . b'O{bnLo

	 • 	 la?jfsf] lapdf b'O{cf]6f kmSn]6f / ;fgf PG8f]:kd{ x'G5g\ . l5lKkPsf] lap plrt

	 • 	 tfkj|md / kfgLsf] pkl:yltdf pld|G5 . lap cª\s'/ x'“bf kmAn]6faf6 kf]if0f k|fKt u/L

	 •	 /]l8snn] h/f agfp“5 eg] Kn'd'nn] sf08  agfp“5 . lapsf] cª\s'/0fkl5 e|"0f  g} 
		  la?jfsf ¿kdf ljsl;t x'G5 .

	 •	 km"nn] d'Votof lapsf] ;'/Iff ug]{, l;8sf]6n] lapsf] leqL efusf] ;'/Iff ug]{, 
		  kf}li6s tŒj k|bfg ug]{ sfo{ ub{5 .

-3_ 	 d"Nofª\sg 

	 • 	 ljBfyL{ l;sfOsf nflu cfGtl/s d"Nofª\sg dfkb08 @)*) cg';f/ dfly plNnlvt 
		  kl/of]hgf tyf sIff sfo{sf] d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ tkl;nsf k|Zg jf cGo k|Zg 
		  lgdf{0f u/L d"Nofª\sg ug'{xf];\ . 

		  –	 lapsf] h/f / sf08 s'g efuaf6 aGb5 < 

		  –	 ds{, rgf, wfg, af]8L dWo] s'g s'g PsbnLo / s'g s'g b'O{ lap x'g\ <  
			   juL{s/0f ug'{xf];\ . 

		  –	 PsbnLo / b'O{bnLo la?jfsf lap, kft / h/sf] agfj6sf cfwf/df leGGftf  
			   n]Vg'xf];\ .

		  –	 b'O{bnLo la?jfsf] kmnsf] leqL agfj6sf] lrq sf]/L o;sf efux¿sf] gfd  
			   n]Vg'xf];\ .
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-pm_ 	 u[xsfo{÷kl/of]hgf sfo{ 

•	 cfk\mgf] 3/ j/k/ /x]sf] Pp6f kmn l6k]/ o;sf efux¿ 5'6\ofO{ Pp6f df]8]n tof/ 

	 nufpg'xf];\ . 

•	 rgf, s]/fp jf cGo lapnfO{ lehfP/ o;sf] cª\s'/0f k4ltnfO{ rf6{ k]k/df k|bz{g 
ug{ nufpg'xf];\ . 

•	 kf7\ok':tssf] k]h g= ^) df xa]{l/od agfpg] kl/of]hgf sfo{ lbg'xf];\ / cfGtl/s 
d"Nofª\sgsf dfkb08cg';f/ d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ .

 ;ftf}“ lbg

ljifoj:t' M d]?b08 gePsf hgfj/x¿ (Invertebrates)

-Pssf]ifLo hgfj/x¿, l5b|o'St z/L/ ePsf hgfj/x¿, vf]j|mf] z/L/ ePsf hgfj/x¿_

-s_ 	 l;sfO pknlAw÷ljlzi6 pb\b]Zo 

	 • 	 d]?b08 gePsf hgfj/cGtu{t Pssf]ifLo hgfj/x¿sf ljz]iftf / pbfx/0f atfpg 

	 • 	 d]?b08 gePsf hgfj/x¿cGtu{t l5b|o'St z/L/ epsf hgfj/x¿sf ljz]iftf / 
		  pbfx/0f atfpg 

	 • 	 d]?b08 gePsf hgfj/x¿cGtu{t vf]j|mf] z/L/ ePsf hgfj/x¿sf] ljz]iftf / 
		  pbfx/0f agfpg  

-v_ 	 z}Ifl0fs ;fdu|L

	 Pssf]ifLo hgfj/x¿, l5b|o'St z/L/ ePsf hgfj/x¿ / vf]j|mf] z/L/ ePsf hgfj/x¿sf]  
	 :k]l;d]g lrq, kmf]6f] lrq / lel8of]x¿ .

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

	 lj|mofsnfk ! M  dl:tis dGyg (Brain storming):

kf7\ok':tssf] k]h g= ^$ sf] lj|mofsnfkcg';f/ lj|mofsnfk u/fO{ dl:tis dGyg 
u/fpg'xf];\ . pSt lj|mofsnfksf af/]df ;d"xdf 5nkmn ug'{xf];\ . ;d"xaf6 cfPsf] 
lgisif{nfO{ sfkLdf l6kf]6 ug{ nufpg'xf];\ . 
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	 lj|mofsnfk @ M  cjnf]sg tyf 5nkmn (Observation and Discussion)

•	 hgfj/x¿sf] :k]l;d]g cjnf]sgsf nflu 
ljBfyL{nfO{ lj1fg k|of]uzfnfdf nfg'xf];\ .

• 	 sIffsf ljBfyL{nfO{ tLg ;d"xdf af8\g'xf];\ 

• 	 hgfj/x¿sf] :k]l;d]gnfO{ klg ;d"x s Pssf]
ifLo_, ;d"x vM l5b|o'St z/L/ ePsf / ;d"x  
uM vf]j|mf] z/L/ ePsf hgfj/ u/L 6]a'ndf :ki6 
b]lvg]u/L /fVg'xf];\ .

• 	 ljBfyL{sf x/]s ;d"xnfO{ kfn}kfnf] hgfj/x¿sf] 
:k]l;d]g cjnf]sg u/L k|To]ssf] gfd / sDtLdf 
tLgcf]6f ljz]iftf l6kf]6 ug{ / lrq sf]g{ 
nufpg'xf];\ . 

• 	 k|To]s ;d"xnfO{ cldjf, o'lUngf, kf/fd]l;od, 
:kf]Gh, ;fOsf]g, :kf]lGhof, :kf]lGhnf, xfO8«f, 
d'ufsf] Do'lgod :k]l;d]gsf] cjnf]sg ub}{ k|To]
ssf] juL{s/0f ug{ nufpg'xf];\  

• 	 x/]sn] l6kf]6 u/]sf ljz]iftfx¿ ;d"xdf 5nkmn 
u/L hgfj/x¿sf] :k]l;d]g ;d"xsf] ljz]iftfaf/] 
;d"xut k|:t'lt u/fpg'xf];\ .

• 	 k|To]s ;d"xnfO{ One Stay Other Stray ljlw 
ckgfO{ cg'ej cfbfg k|bfg u/fpg'xf];\ .

• 	 juL{s/0f rf6{sf] dbtn] gk'u nIf0fx¿ lzIfsn] 
atfpg'xf];\ / lgisif{ atfpg'xf];\ .

;d"x sM Pssf]ifLo hgfj/x¿

;d"x vM l5b|o'St z/L/ ePsf 
hgfj/x¿

;d"x uM vf]j|mf] z/L/ ePsf 
hgfj/x¿
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	 ;d"x sM Pssf]ifLo hgfj/x¿

	 •	 Pssf]ifLo hLjx¿sf] z/L/ Pp6f dfq sf]ifn] ag]sf] x'G5 .

	 • 	 logLx¿ k|foM kfgLdf kfOG5g\ / s]xL k/hLjL x'G5g\ .

	 • 	 logLx¿n] gSsnL v'6\6f, ˆnfh]nf jf l;lnof h:tf cª\un] lxF88'n u5{g\ .

	 ;d"x uM vf]j|mf] z/L/ ePsf hgfj/x¿

	 • 	 logLx¿sf] z/L/ vf]j|mf] gnL h:tf] x'G5 . d'vsf] rf/}lt/ dl;gf wfuf 
		  h:tf 6]G6fsN; x'G5g\ .

	 • 	 vfgf lng] / lgisf;g ug]{ b'j} sfo{ d'v h:t} cª\uaf6 g} u5{g\ .

	 • 	 logLx¿ 6]G6fsN;sf dbtn] vfgf d'vleq n}hfg] / lxF88'n ug]{ ub{5g\ .

	 • 	 logLx¿sf] z/L/ 6'lj|mP/ tyf z/L/df 6';f knfP/ k|hgg x'G5 .

	 • 	 logLx¿n] Pp6} sf]ifaf6 kfrg / k|hgg h:tf lj|mofx¿ u5{g\ . 

	 • 	 logLx¿df k|hgg cd}y'lgs ljlwaf6 x'G5 .

	 ;d"x vM l5b|o'St z/L/ ePsf hgfj/x¿

	 • 	 logLx¿sf] z/L/ b'O{ tx sf]ifaf6 ag]sf] x'G5 .

	 • 	 z/L/el/ l5b| l5b| x'G5g\ h;nfO{ cf]l:6of elgG5 .

	 • 	 logLx¿sf] dflyNnf] efudf Pp6f Kjfn x'G5 h;nfO{ cf]:s'nd elgG5 .

	 • 	 logLx¿ kfgLdf s'g} j:t';Fu} 6fFl:;P/ /xG5g\ .

	 • 	 z/L/df /x]sf cf]l:6ofaf6  kfgL / vfB kbfy{leq hfG5 .

	 • 	 To;}u/L cgfjZos kbfy{ cf]:s'nd af6 aflx/ cfpF5 .

	 • 	 logLx¿df l/h]g]/;g k|lj|mofaf6 k|hgg x'G5 . z/L/sf] 6'lj|mPsf] efuaf6 gofF 
		  hLj aGg] k|lj|mofnfO{ l/h]g]/];g elgG5 .

-3_ 	 d"Nofª\sg

	 • 	 ljBfyL{ l;sfOsf nflu cfGtl/s d"Nofª\sg dfkb08 @)*) cg';f/ dfly plNnlvt 
		  kl/of]hgf tyf sIff sfo{sf] d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ tkl;nsf k|Zg jf cGo k|Zg 
		  lgdf{0f u/L d"Nofª\sg ug'{xf];\ . 
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	 • 	 xfO8«fsf b'O{cf]6f ljz]iftf n]Vg'xf];\ 

	 •	 :kf]lGhnf s'g ;d"xdf k5{ <

	 • 	 cldafsf b'O{cf]6f ljz]iftf n]Vg'xf];\ .

	 • 	 vf]j|mf] z/L/ ePsf hgfj/sf b'O{cf]6f pbfx/0fsf] lrq sf]g'{xf];\ . 

	 • 	 cf]l:6of / cf]:s'nd ljr km/s n]Vg'xf];\ . oL efux¿ s]df kfOg5g\ <

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 k|of]uzfnfdf cjnf]sg ul/Psf] Pssf]ifLo hLj, l5b| ePsf hLj / vf]j|mf] z/L/ ePsf  
	 hLjsf] Ps Pscf]6f lrq k|of]ufTds k'l:tsfdf sf]g'{xf];\ / ljz]iftf;d]t pSt lrqsf]  
	 afofF efudf n]Vg'xf];\ .

 cf7f}“ lbg

ljifoj:t' M d]? b08 gePsf hgfj/x¿ (Invertebrates) 

-r]K6f] z/L/ ePsf hgfj/x¿, v08 v08 gk/]sf 8f]nfsf/ hgfj/x¿, v08 v08 k/]sf  
8f]nfsf/ hgfj/x¿_

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 r]K6f] z/L/, ePsf hgfj/x¿sf ljz]iftf / pbfx/0f atfpg 

	 • 	 v08 v08 z/L/ gk/]sf 8f]nfsf/ hgfj/x¿sf ljz]iftf / pbfx/0f atfpg  

	 • 	 v08 v08 k/]sf 8f]nfsf/ hgfj/x¿sf ljz]iftf / pbfx/0f atfpg 

-v_ 	 z}Ifl0fs ;fdu|L

	 r]K6f] z/L/, v08 v08 z/L/ gk/]sf 8f]nfsf/ hgfj/x¿ v08 v08 k/]sf 8f]nfsf/  
	 hgfj/x¿sf] :k]l;d]g lrq, kmf]6f] lrq / l3l8of]x¿ . 

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

	 lj|mofsnfk !M  lj|mofsnfk

	 • 	 kf7\ok':tssf] k]h g= ^&, ^* / ^( df lbOPsf j|mdzM #=!@, #=!#, #=!$ sf 
		  lj|mofsnfkx¿ u/fpg'xf];\ .  

	 • 	 lj|mofsnfkkZrft kfn}kfnf] k|:t'tLs/0f ug{ nufpg'xf];\ .
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 	 lj|mofsnfk @ M dflysf lj|mofsnfksf] lgisif{ (Conclusion of the above activities)

	 lj|mofsnfk ! cg';f/sf hgfj/sf] ljz]iftfaf/] ;fd"lxs 5nkmn ub}{ lgisif{sf ¿kdf  
	 tnsf] tflnsfdf lbOPsf d'Vof d'Vo a'Fbfx¿ / pbfx/0fsf] rf6{ tof/ ug{ nufO{ k|:t't  
	 ug{ nufpg'xf];\ . 

 	  r]K6f] z/L/ ePsf hgfj/x¿

	  -s_ logLx¿sf] z/L/ r]K6f], km/flsnf] jf l/ag h:tf] nfdf] x'G5 .

	  -v_ logLx¿ k/hLjL x'G5g\ .

	  -u_ d'vsf ¿kdf r';s x'G5 h;af6 r';]/ vfg] ub{5g\ .

	  -3_ logLx¿df kfrg gnLsf] ljsf; ePsf] x'G5 t/ dnåf/ ljsf; ePsf] x'Fb}g .
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v08 v08 gk/]sf 8f]nfsf/ hgfj/x¿

-s_	logLx¿sf] z/L/ 8f]nfsf/ x'G5 t/ v08 v08 k/]sf] xF'b}g .

-v_	z/L/nfO{ So'l6snn] 9fs]sf] x'G5 .

-u_	k|foh;f] logLx¿ k/hLjL x'G5g\ . s]xL kfgLdf :jtGq ¿kdf a:5g\ .

-3_	logLx¿sf efn] / kf]yL j]unf j]un} x'G5g\ . To;}n] logLx¿nfO{ Pslnª\uL hgfj/  
	 elgG5 .

v08 v08 k/]sf 8f]nfsf/ hgfj/x¿

-s_	z/L/ 8f]nfsf/ / v08 v08 k/]sf] x'G5 .

-v_	z/L/df d'nfod, /l;nf] 5fnf x'G5 / o;}af6 ;f; km]5{g\ .

-u_	k|foM kfgL / cf]l;nf] df6fdf kfOG5g\ .

-3_	logLx¿df efn] / kf]yL cª\u Pp6}df x'G5 cyf{t logLx¿ peolnª\uL x'G5g\ .

	 lj|mofsnfk # M If]q e|d0f (Field Visit)

•	 ;Dej eP;Dd ljBfyL{nfO{  ljBfno rp/ jf v]taf/L jf cf]l;nf] 7fpFdf If]q e|d0f 
u/fpg'xf];\ . hldgsf] df6f] vg]/ df6fdf s] s] hgfj/ kfOG5g\ Pp6f sf8{af]8{ 
afs;df hDdf kfg{ nufpg'xf];\ . u8\of}nfnufot hDdf kf/]sf hgfj/sf] ;d"xdf 
cjnf]sg ug{ u/fO{ cg'ej cfbfg k|bfg ug{ nufpg'xf];\ . u8\of}nf tyf cGo  
ls/fsf] nIf0f / agfj6sf cfwf/df u8\of}nfsf] ;d"x 5'6\ofpg nufpg'xf]; / 
lgisif{ atfOlbg'xf];\ .

-3_ 	 d"Nofª\sg 

	 • 	 ljBfyL{ l;sfOsf nflu cfGtl/s d"Nofª\sg dfkb08 @)*) cg';f/ dfly plNnlvt 
		  kl/of]hgf tyf sIff sfo{sf] d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ tkl;nsf k|Zg jf cGo k|Zg 	
		  lgdf{0f u/L d"Nofª\sg ug'{xf];\ . 

		  – lne/ k\mNo's, h'sf, P:sfl/h, u8\of}nf, x'sju{sf] Ps Ps ljz]iftf n]Vg'xf];\ .

		  – v08 v08 k/]sf 8f]nfsf/ hgfj/x¿sf] pbfx/0f;lxt lrq sf]g'{xf];\ . 

		  – Kn]l6x]lNdGy]; / g]df6x]lNdGy]; lar km/s 5'6\ofpg'xf];\ .

		  – dflg;sf] k]6df kg]{ h'sf s'g ;d"xdf k5{ <
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-pm_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 ljBfyL{nfO{ lgDgfg';f/sf] kl/of]hgf sfo{ lbg'xf];\ M 

cleefjssf] ;xof]udf u8\of}nf / h'sf ;ª\sng ug{'xf]; . oL hgfj/ s:tf] 7fpFdf 
kfOG5 ;f]wvf]h ug'{xf];\ / o;sf] cfwf/df tL hgfj/sf nIf0fx¿ l6kf]6 ug{'xf];\ . ;ª\
slnt hgfj/x¿sf] lrq klg sf]g{'xf];\ . cfkm"n] u/]sf] sfo{sf] k|ltj]bg tof/ u/L sIffdf 
k|:t't ug'{xf];\ .

 gjf}+  lbg

ljifoj:t' M d]?b08 gePsf hgfj/x¿

-v08 v08 v'6\6f ePsf hgfj/x¿ g/d z/L/ ePsf hgfj/x¿, sfF8fo'St 5fnf ePsf 
hgfj/x¿_

-s_ 	 l;sfO pknlAw÷ljlzi6 pb\b]Zo

	 • 	 v08 v08 v'6\6f ePsf hgfj/x¿sf ljz]iftf / pbfx/0f atfpg 

	 • 	 g/d z/L/ ePsf hgfj/x¿sf ljz]iftf / pbfx/0f atfpg 

	 • 	 sfF8fo'St 5fnf ePsf hgfj/x¿sf ljz]iftf / pbfx/0f atfpg 

-v_ 	 z}Ifl0fs ;fdu|L

	 v08 v08 v'6\6f, g/d z/L/ / sfF8fo'St 5fnf ePsf hgfj/x¿sf] :k]l;d]g lrq, kmf]6f]  
	 lrq / lel8of]x¿ . 

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

	 lj|mofsnfk ! M  dl:tis dGyg (Brain storming):

	 kf7\ok':tssf] k]g g= ̂ (, &) / &! df lbOPsf lj|mofsnfkx¿ j|mdzM #=!%, #=!^ / #=!&  
	 sf cfwf/df  lgDg k|Zgdfkm{t dl:tis dGyg u/fpg'xf];\ . 

	 • 	 klxnf] lj|mofsnfkdf s:tf hgfj/x¿ b]vfOPsf] 5 <

	 • 	 o:tf hgfj/x¿ sxfF b]Vg'ePsf] 5 <

	 • 	 oL hgfj/x¿sf] s'g} b'O{ ljz]iftf eGg'xf];\ .
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	 \

	

 	 •	 bf];|f]] lj|mofsnfkdf s:tf hgfj/x¿ b]vfOPsf] 5 <

	 • 	 o:tf hgfj/x¿ sxfF b]Vg'ePsf] 5 <

	 • 	 oL hgfj/x¿sf] s'g} b'O{ ljz]iftf eGg'xf];\ .

	 • 	 t];|f] lj|mofsnfkdf s:tf hgfj/x¿ b]vfOPsf] 5 <

	 • 	 o:tf hgfj/x¿ sxfF b]Vg'ePsf] 5 <

	 • 	 oL hgfj/x¿sf] s'g} b'O{ ljz]iftfx¿ eGg'xf];\ .

	 5nkmnaf6 cfPsf] lgisif{nfO{ l6kf]6 ug{ ljBfyL{nfO{ ;lqmo agfpg'xf];\ / lgDgfg';f/sf]  
	 lgisif{{ k|:6 kf/Llbg'xf];\ M 
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v08 v08 v'6\6f ePsf hgfj/x¿

-s_	logLx¿sf v'6\6f v08 v08 hf]l8P/ ag]sf x'G5g\ . tLg hf]8f jf To;eGbf a9L  
	 v'6\6fx¿ / kv]6f x'G5g\ .

-v_	z/L/sf] aflx/L tx s8f cfj/0fn] ag]sf] x'G5 . o;nfO{ PShf]:s]n]6g elgG5 .

-u_	efn] / kf]yL km/s km/s x'G5g\ .

-3_ k|foh;f] logLx¿df ;+o'St cfFvf kfOG5g\ h;n]] ubf{ logLx¿n] 6fpsf]  
	 g3'dfO{sg klg rf/}lt/sf j:t'x¿ :ki6 b]Vg ;S5g\ .

sf“8fo'St 5fnf ePsf hgfj/x¿ 

-s_ aflx/L z/L/ sf+F8f;lxtsf] cfj/0fn] 9flsPsf] x'G5 .

-v_ logLx¿ ;d'b|df kfOG5g\ .

-u_ logLx¿sf] 6fpsf] x'Fb}g .

-3_ logLx¿df kf}l8gsf nflu 6\o'a lkm6 x'G5 .

	 lj|mofsnfk @ M  cjnf]sg tyf cWoog  (Observation and Study)

OG;]S6 ls6 / ;ª\sng ul/Psf nfdv'6\6], k'tnL, ;fª\nfx¿sf] z/L/sf] agfj6 cjnf]sg 
tyf cWoog ug{ nufpg'xf];\ . kf7\ok':ts tyf juL{s/0f rf6{sf] dbtn] tL hGt'x¿sf] 
nIf0f;lxt juL{s/0f nufpg'xf];\ / tL ;a} hLjx¿sf] lrq;lxt k|:t't ug{ nufpg'xf];\ . 

	 lj|mofsnfk # M  :k]l;d]gsf] cjnf]sg (Observation of Specimens)

;ªsng ul/Psf zª\v]ls/f, lrKn]ls/f cS6f]k;, lemFu]df5f, :6f/lkm;, l;clr{nsf] 
Do'lhod :k]l;d]g ljt/0f ug'{xf];\ . oL hLjx¿sf] z/L/sf] ljleGg efusf] cjnf]sg tyf 
cWoog ug{ nufpg'xf];\ . juL{s/0f rf6{ / ;xhLs/0fsf] dbtn] nIf0fx¿;lxt juL{s/0f 
ug{ nufO{ lrq sf]g{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

	 g/d z/L/ ePsf hgfj/x¿ 

	 -s_ g/d / d'nfod z/L/ x'G5 / df+;k]zLn] ag]sf v'6\6f x'G5g\ . log}sf dbtn]  
		  logLx¿ lxF88'n u5{g\ .

	 -v_ oL hgfj/x¿ kfgL / hldg b'j} 7fpFdf kfOG5g\ .

	 -u_ logLx¿sf 6fpsfdf 6]G6fsN; x'G5 .

	 -3_ k|foM z/L/nfO{ 9fSg] s8f cfj/0f x'G5 h;nfO{ ;]n elgG5 .
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	 lj|mofsnfk $  v]n ljlw (Game Method)

•	 ljBfyL{nfO{ tLg ;d"xdf ljefhg u/L tkl;nsf] v]n v]nfpg'xf];\ . 

•	 v08 v08 v'6\6f ePsf hgfj/x¿ g/d z/L/ ePsf hgfj/x¿, sfF8fo'St 5fnf 
ePsf hgfj/x¿cGtu{t kg]{ k|To]s kmfOndsf b'O{ b'O{cf]6f hLjx¿sf] 5gf]6 u/L 
tL hGt'x¿sf] ljz]if nIf0f n]vL ks]6 rf6{df ldnfO{ /fVg'xf];\ . 

•	 j|md ldnfpFbf ;/naf6 hl6n lsl;dsf hGt'sf] sf8{ /fVg'xf];\ . 

•	 ;a} sf8{x¿df n]lvPsf] nIf0fx¿ b]lvg] u/L /fVg'xf];\ . 

•	 s'g} Ps ;d"xaf6 v]n ;'? ug]{, To; ;d"xnfO{ sf8{df n]lvPsf nIf0fx¿ k9]/ 
To;sf] ;d"xsf] gfd / To;df kg]{ hGt'sf] gfd atfpg nufpg'xf];\ . o;sf] nfu 
#) ;]s]G8 ;do lbg'xf];\ . 

•	 lbOPsf] ;dodf atfpg g;s] ;f]xL sf8{sf nflu csf]{ ;d"xnfO{ kfnf] lbg'xf];\ . 

•	 o;} u/L ;a} ;d"xnfO{ kfn};Fu sf8{ k9\g nufO{ To;df n]lvPsf nIf0fx¿sf cfwf/
df hGt'sf] ;d"xsf] gfd atfpg nufpg'xf];\ . 

•	 sf8{x¿ g;lsGh]n;Dd v]nnfO{ lg/Gt/tf lbg'xf];\ . 

•	 h'g ;d"xn] yf]/} ;doleq a9L sf8{ ldnfpg ;S5, Tof] ;d"xnfO{ a9L cª\s k|bfg 
u/L ljhoL ;d"x 3f]lift ug'{xf];\ / afFsL ;d"xnfO{ wGojfb lbg'xf];\ .

-3_ 	 d"Nofª\sg

	 • 	 ljBfyL{ l;sfOsf nflu cfGtl/s d"Nofª\sg dfkb08 @)*) cg';f/ dfly plNnlvt 
		  kl/of]hgf tyf sIff sfo{sf] d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ tkl;nsf k|Zg jf cGo k|Zg 
		  lgdf{0f u/L d"Nofª\sg ug'{xf];\ . 

		  – :6f/lkm;, cS6f]k;, nfdv'6\6], l;clr{gsf] Ps Ps pbf/x0f / ljz]iftf n]Vg'xf];\ .

		  – k'tnL, dfx'/L / nfdv'6\6] s'g ;d"xdf kg]{ ls/fx¿ x'g\ < 

		  – g/d z/L/ ePsf hgfj/x¿sf] pbfx/0f lbg\xf]; / s'g} Pp6fsf] lrq sf]g'{xf];\ .

		  – df]n:sf / cfyf]{kf]8flar km/s n]Vg'xf];\
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-pm_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 ljBfyL{nfO{ lgDgfg';f/sf] sfo{ lbg'xf];\ M

cleefjssf] ;xof]udf ;fª\nf], k'tnL, lemFuf, nfdv'6\6] tyf zª\v] ls/f 3/ jl/kl/ jf 
au}Frfdf uO{ vf]hL u/L ;ª\sng ug'{xf];\ / xfjf l5g{ ;Sg] u/L dl;gf Kjfn agfOPsf] 
kf/bz{s kf]lnlyg emf]nf jf sfFrsf] a6\6fdf /fVg'xf];\ . ls/f ;dfpg dfS; tyf xftdf 
k~hf nufO xf]l;of/L ckgfpg'xf];\ . o;/L ;ª\sng ul/Psf hLjx¿sf nIf0f / ;d"x 
kQf nufpg'xf];\ / k|To]ssf] lrq sf]/L tLg tLgcf]6f nIf0fx¿ rf6{df n]vL sIfdf k|:t't 
ug'{xf];\ . o; j|mddf cfkm\gf] sfdsf] cg'ej klg ;'gfpg'xf];\ .

 b;f}“ lbg

ljifoj:t' M   hLjsf]ifsf] kl/ro (Introduction of cell)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 hgfj/ / la?jfsf] sf]ifsf] kl/ro lbg

	 • 	 hgfj/ / la?jf sf]ifsf] c:yfoL :nfO8 tof/ u/L k|bz{g ug{ 

-v_ 	 z}Ifl0fs ;fdu|L

	 Kofh, ufnf leqaf6 df;'sf] kftnf] lemNnL jf df;' k;naf6 lnPsf] 5fnfsf] dl;gf]  
	 TofGb|f, sf]ifsf] lrq, ;"Idbz{s oGq se/ l:ne, jfr Unf;, ;fk|mflgg cflb . 

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

	 lj|mofsnfk ! M  dl:tis dGyg (Brain storming)

	 kf7;Fu ;DalGwt lgDgfg';f/sf k|Zgx¿ ;f]Wg'xf];\ M

	 • 	 hLjsf] ;a}}eGbf ;fgf] PsfOnfO{ s] elgG5 <

	 • 	 lhjx¿sf] z/L/ s'g s'g cª\ux¿ ldnL ag]sf] x'G5 <

	 • 	 z/L/sf] agfj6sf cfwf/df slt k|sf/sf hLjx¿ kfOG5g\ <

	 • 	 Pp6f hLjn] hLjge/df s] s] sfo{ ub{5 < 

	 • 	 Pssf]ifLo hLj eg]sf] s] xf] <

	 • 	 ax'sf]ifLo hLj eGgfn] s] a'lemG5 <
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pSt k|Zgdf cfwfl/t 5nkmn ub}{ ;a} cª\ux¿sf]ifsf] lrqsf] k|bz{g ug'{xf];\ /  
sf]ifsf ljleGg efux¿sf] 5'6\6f5'6\6} sfo{sf af/]df 5nkmn u/fpg'xf];\ . o;/L  
hLjsf]if hLljt j:t'sf] ;+/rgfTds / sfo{d"ns PsfO xf] . Pp6fdfq sf]ifn] ag]sf] 
hLjnfO{ Pssf]ifLo / PseGbf a9L sf]ifn] ag]sf hLanfO{ ax'sf]ifLo hLj elgG5 egL 
k|:6 kfg'{xf];\ . 

	 lj|mofsnfk @M  ufnfsf] sf]ifsf] cjnf]sg (Observation of  Cheek Cells)

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

•	 kf7\ok':tssf] k]h g= &^ sf] lj|mofsnfk #=!* cg';f/ dflg;sf] ufnfsf] sf]ifsf] 
:nfO8 agfpg] tl/sf ljBfyL{nfO{ k|bz{g ug{'xf];\ . 

•	 pgLx¿nfO{ ;d"xut ¿kdf ljefhg u/L k|To]s ;d"xnfO{ kf7\ok':tssf] lj|mofsnfk 
#=!* cg';f/sf] ljlwsf] pkof]u ub}{ hLjsf]ifsf] :nfO8 agfpg nufpg l;sfpg'xf];\ . 

•	 tof/ kfl/Psf] :nfO8 ;"Id bz{s oGqaf6 cjnf]sg u/fO lrq sf]g{ nufpg'xf];\ . 

	 lj|mofsnfk # M  Kofhsf] :nfO8sf]  cjnf]sg (Observation of Onion Slides)

	 • 	 ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ .

	 • 	 ljBfyL{nfO{ pko'St ;d"xdf ljefhg u/L x/]s ;d"xnfO{ Ps Pscf]6f ;"Idbz{s 
		  oGq -dfOj|mf];sf]k_ / 8fO;]lS6ª aS; ePsf] :yfgdf /xg nufpg'xf];\ .

	 • 	 kf7\ok':tssf] lj|mofsnfksf] #=!( cg';f/ Kofhsf] :nfO8 agfpg] tl/sfcg';f/ 
		  x/]s ;d"xnfO{ Kofhsf] s]xL kq lng nufpg'xf];\ .

	 • 	 k|To]s ;d"xnfO{ Kofhsf] kftnf] lemNnL kmf]/;]km / a|;sf] dbtn] kf7\ok':tsdf 
		  lbOPsf] lgb]{zg÷ljlwcg';f/ Kofhsf] :nfO8 agfpg nufpg'xf];\ . 

	 • 	 tof/ kfl/Psf] Kofhsf] sf]ifsf] :nfO8 ;"Idbz{s oGqaf6 cjnf]sg u/fpg'xf];\ / 
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		  lrq sf]g{ nufpg'xf];\ . 

	 • 	 b'j} k|sf/sf sf]ifsf ;+/rgfsf] lrq agfP/ To;sf ljleGg efux¿sf] gfds/0f ug{ 
		  nufpg'xf];\ .

	

	

sf]if lemNnL, ;fO6f]KnfHd / Go'lSno; sf]ifdf x'g] d'Vo efux¿ x'g\ . sf]ifdf /xg] o:tf 
efunfO{ sf]ifsf cjoj elgG5 . ;a}eGbf aflx/ sf]iflemNnL x'G5 h;n] ;fO6f]KnfHd 
/ Go'lSno;nfO{ 3]/]/ /fv]sf] x'G5 . jg:klt sf]ifdf sf]iflemNnL aflx/ sf]if leQf klg 
x'G5 h'g afSnf] txsf ¿kdf b]lvG5 .

-3_ 	 d"Nofª\sg

	 • 	 ljBfyL{ l;sfOsf nflu cfGtl/s d"Nofª\sg dfkb08 @)*) cg';f/ dfly plNnlvt 
		  kl/of]hgf tyf sIff sfo{sf] d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ tkl;nsf k|Zg jf cGo k|Zg 
		  lgdf{0f u/L d"Nofª\sg ug'{xf];\ . 

		  –	 ax'sf]ifLo / Pssf]ifLo hLjlar km/s n]Vg'xf];\ . 

		  –	 sf]ifnfO{ hLjgsf] ;+/rgfTds / sfof{Tds PsfO elgG5, lsg <

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 Kofhsf] sf]if / dflg;sf] ufnfsf] sf]if dfOj|mf];sf]kaf6 s:tf] b]lvG5 rf6{ k]k/df b'j}sf]  
	 t'ngfTds lrq agfpg'xfp];\ / sIffdf k|:t't ug'{xf];\ . 
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 P3f/f}“ lbg

ljifoj:t' M jg:klt sf]if / hGt'sf]ifsf] agf]6 (Structure of plant cell animal cells)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 sf]ifsf cjojx¿sf] klxrfg ug{

	 • 	 sf]ifsf cjojx¿sf] sfo{ atfpg 

	 • 	 hgfj/ sf]if / jg:klt sf]iflar leGgtf atfpg 

-v_ 	 z}Ifl0fs ;fdu|L

	 hgfj/ sf]if / la?jf sf]ifsf kf]:6/ lrqx¿, :nfO8 / lel8of]x¿

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

	 lj|mofsnfk ! M  dl:tis dGyg (Brain storming)

	 • 	 hgfj/ sf]ifdf kfOg] t/ jg:klt sf]ifdf gkfOg] sf]ifsf cjojx¿ s] s] x'g < 

	 • 	 b'j} sf]ifdf kfOg] cjojx¿ s] s] x'g\ < 

	 • 	 s] b'j} sf]ifsf aflx/L ;txx¿ Pp6} df]6fOsf 5g\ < o;n] ubf{ hgfj/ / jg:klt 
		  sf]ifx¿sf cfsf/df s] km/s x'G5 xf]nf < eGg] k|Zgdf 5nkmn u/fpFb} jg:klt  
		  sf]if / hGt'sf]if ljr t'ngf ug{ nufpg'xf];\ .  
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	 lj|mofsnfk @ M sf]ifsf efusf] sfo{x¿ (Functions of Cell Organells)

	 • 	 ljBfyL{nfO{ sf]ifsf efux¿sf] ;ª\Vofcg';f/ ;d"x lgdf{0f ug'{xf];\ / k|To]s ;d"xnfO{ 
		  ;f]xL sf]ifsf] efusf] gfd lbg'xf];\ . cfjZos cWoog ;fdu|Lsf] ¿kdf sf]ifsf  
		  rf6{x¿ kf7\ok':ts / lel8of]x¿ k|of]u u/L ;d"xnfO{ k/]sf] sf]ifsf] efusf]  
		  sfo{x¿sf] ;"rL tof/ ug{ nufO{ k|:t't ug{ nufpg'xf];\ . 

sf]ifsf ljleGg efusf] sfo{ lgDgfg';f/ :ki6 kfg'{xf];\ .

•	 sf]if leQfn] la?jf s]fifnfO{ aflx/L rf]6k6s nfUgaf6 arfpg'sf ;fy} sf]ifnfO{ 
	 lglZrt cfsf/ lbG5 . 

•	 Eofs'nn] kfgL tyf vfgf ;~ro u5{ . 

•	 Kofl:68dWo] Snf]/f]Knf:6n] la?jfnfO{ xl/of] agfpF5 . 

•	 dfO6«f]sf]lG8«ofnfO{ zlSt pTkfbg u5{ . 

•	 Go"lSno;n] k|hgg\ tyf ;Dk"0f{ sf]ifsf] sfo{nfO{ lgoGq0f u5{ .

•	 ;]nd]Da|]g cfjZos j:t'x¿ sf]ifleq l5g{ lbg] / cgfjZos j:t'x¿ aflx/ k7fpg] 
	 sfo{ u5{ . 

-3_ 	 d"Nofª\sg

	 • 	 ljBfyL{ l;sfOsf nflu cfGtl/s d"Nofª\sg dfkb08 @)*) cg';f/ dfly plNnlvt 
		  kl/of]hgf tyf sIff sfo{sf] d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . 

	 •	 ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ tkl;nsf k|Zg jf cGo k|Zg 
		  lgdf{0f u/L d"Nofª\sg ug'{xf];\ . 

		  – sf]ifsf lgDg cjojx¿nfO{ lbOPsf] e]g 8fou|fddf /fVg nufO{ k|:t't ug{  
		     nufpg'xf];\ . 

			   sf]iflemNnL, sf]if leQf, ;fO6f]KnfHd, Go'lSno;, dfO6f]sf]lG8«of, Eofs'n,  
			   Knfl:68, /fOaf]hf]d, nfO;f]hf]d, ;]G6«f]hf]d 

		  jg:klt sf]idf dfq kfOg]        b'j} sf]ifdf kfOg]            hgfj/df dfq kfOg] 
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 		  –	 Knfl:68 / dfO6f]sf]lG8«oflar km/s n]Vg'xf];\ . 

		  –	 jg:klt / hgfj/ sf]iflar ;dfgtf / leGgtf 5'6\ofpg'xf];\ . 

-pm_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 •	 :yfgLo ;fdu|Lx¿sf] k|of]u u/]/ jgf:klt sf]if / hGt'sf]ifsf] sf8{ af]8{df df]8]n 
		  tof/ kfg'{xf];\ / gfds/0f ug'{xf];\ . 

 afx|f}“ lbg

k|ltlaDat l;sfO tyf ;du| PsfOsf] d"Nofª\sg (Reflective learning and entired unit 
assessment)

•	 ljBfyL{nfO{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltlaDag 
ug{ nufpg ;lsG5 . 

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

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

•	 k|of]ufTds / kl/of]hgf sfo{sf nflu cfGtl/s d"Nofª\sg dfkb08cg';f/ lg/Gt/ n]vfhf]
vf u/L clen]vLs/0f ug'{xf];\ . 

•	 PsfOsf] cGTodf 1fg, af]w, k|of]u / pRr bIftf tx ;d]6\g] j:t'ut tyf 5f]6f] pQ/ 
cfpg] k|Zg lgdf{0f u/L df}lvs tyf lnlvt hfFr u/]/ ljBfyL{n] lbPsf] pQ/sf cfwf/df 
d"Nofª\sg ug{ ;lsG5 . 

•	 x/]s pk–PsfO sf] cGTodf lbOPsf cEof;sf k|ZgnfO{ cfwf/ agfO{ ;du| PsfOsf] 
d"Nofª\sgg ug{ ;lsG5 . 
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!=  lbOPsf k|Zgsf] ;xL ljsNkdf l7s lrx\g -_ nufpg'xf];\ M

	 -s_ 	h/fsf] d'Vo sfd s'g xf] <

		  -c_ kfgL / nj0f kft;Dd k'¥ofpg'  		  -cf_ kfgL / nj0f 8fF7;Dd k'¥ofpg'

		  -O_ vfBkbfy{nfO{ k|To]s efudf k'¥ofpg'  	 -O{_ vfBkbfy{nfO{ hDdf u/]/ /fVg'

	 -v_ 	;fdfGotof la?jfsf] s'g efun] k|sfz ;+Zn]if0f lj|mof ub{5 <

		  -c_ kft 		  -cf_ 8fF7  	 -O_ k"mn  	 -O{_ kmn

	 -u_ 	lbOPsf dWo] la?jfsf] ¿kfGtl/t sf08 s'g xf] <

		  -c_ ;v/v08     -cf_ cfn'     -O_ pv'   		  -O{_ ufh/

	 -3_ 	k/fu;]rg lj|mofdf s] x'G5 <

		  -c_ k/fus0f aGg] sfo{          	  -cf_ k/fus0f c08f0f';Dd k'Ug] sfo{

		  -O_ k/fus0faf6 k/fugnL aGg] sfo{    -O{_ k/fus0f l:6Udf;Dd k'Ug] sfo{

	 -ª_ 	z/L/ nfdf] tyf a]nfgfsf/, v08 v08 gk/]sf], Pslnª\uL k/hLjL hLj s'g xf] <

		  -c_ rp/df kfOg] h'sf  		  -cf_ k]6df kfOg] h'sf  

		  -O_ gfDn] h'sf  			   -O{_ lrKn] ls/f

	 -r_	 lemFu]df5fsf] k|d'v nIf0f s'g xf] <

		  -c_ kv]6f gx'g' 			   -cf_ kfgLdf kfOg' 

		  -O_ z/L/ v08 v08 x'g' 		  -O{_ v'6\6f v08 v08 x'g'                         

	 -5_ 	s'g cjoan] cw{kf/uDo lemNnLsf] sfd u5{ <

		  -c_ sf]if lemNnL           		  -cf_ PG8f]KnflHds /]l6s'nd

		  -O_ sf]if leQf              		 -O{_ Eofs'n

	 -h_ 	la?jf / hgfj/ b'j}sf] sf]ifdf kfOg] cjoj s'g xf] <

		  -c_ ;]G6«f]hf]d 	 -cf_ Knfl:68  	 -O_ sf]if lemNnL   -O{_ sf]if leQf

	 -em_ 	/fOaf]hf]dnfO{ csf]{ s'g gfdn] klg lrlgG5 <

		  -c_ sf]ifsf] zlSt u[x     	 -cf_ sf]ifsf] k|f]l6g sf/vfgf

		  -O_ cfTdxTof ug]{ cjoj    -O{_ sf]ifsf] s]G›
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	 -`_ 	;fO6f]KnfHddf kfOg] OGSn'hg s:tf] ljz]iftf ePsf]  
		  cjoj xf] <

		  -c_ lghL{j k|s[ltsf]              -cf_ ;hLj k|s[ltsf]

		  -O_ 7f]; k|s[ltsf]         		  -O{_ t/n k|s[ltsf]

@= 	 glhs}sf] xf6ahf/df /]:dfn] ;v/v08 / g/]zn] cfn' lsg] 5g\ M

	 -c_ 	/]:dfn] la?jfsf] h/f, kft, kmn jf lap s] lslgg\ < JofVof ug'{xf];\ .

	 -cf_ 	g/]zn] la?jfsf] h/f, kft, kmn jf lap s] lsg] < JofVof ug'{xf];\ .

	 -O_ 	;v/v08 To;/L ¿kfGtl/t eP/ s] s] sfd u5{ <

	 -O{_ 	cfn' To;/L ¿kfGtl/t eP/ s] s] sfd u5{ <

#=	 lrqdf Pp6f l;dLsf] lapsf leqL agf]6 b]vfOPsf] 5 . o, /, n tyf j o;sf s]xL  

	 efux¿ x'g\ M

	 -c_ o;sf s'g s'g efun] goFf la?jf agfpF5g\ <

	 -cf_ lap pd|Fbf klxnf s'g efu lg:sG5 <

	 -O_ efu …/Ú tyf …nÚ sf] sfd s] s] xf] < 

	 -O{_ of] lap ux'Fsf] lapeGbf s;/L km/s 5 <

$= 	 k]6df kg]{ h'sf / u8\of}nf p:tf p:t} b]lvg] eP tfklg ltgLx¿nfO{ juL{s/0f ubf{ km/s  

	 km/s ;d"xdf /fVg'kg]{ sf/0f JofVof ug'{xf];\ .

%= 	 lbOPsf lrqsf cfwf/df lgDglnlvt k|Zgsf] pQ/ lbg'xf];\ M

	 -s_ 	s'g hgfj/sf 6fpsfdf 6]G6fsN; kfOG5 < 

	 -v_ 	s'g hgfj/df 6fpsf] xF'b}g <

	 -u_ 	s'g hgfj/sf] ;a} hLjg k|lj|mof Pp6}  
		  sf]ifleq x'G5 <

	 -3_ 	dflg;sf] k]6df k/lhjLsf ¿kdf kfOg]  
		  hgfj/ s'g xf] <

^= 	 km/s n]Vg'xf];\ M

	 -s_ sf]if lemNnL / sf]if leQf
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	 -v_ jg:klt sf]if / hgfj/ sf]if

	 -u_ Knfl:68 / dfO6f]sf]lG8«of

&= 	 sf]ifsf] leqL agf]6sf] cWoog ug{sf nflu k|foh;f] jg:klt sf]ifsf] 5gf]6 ug{'kg]{ sf/0f  

	 s] xf]nf < 5f]6s/Ldf JofVof ug'{xf];\ .

*= 	 lbOPsf] jg:klt sf]ifsf] lrqsf] cWoog u/L lgDglnlvt k|Zgsf] pQ/ lbg'xf];\ M

	 -c_ 	P, Q / R sf] gfd n]Vg'xf];\ .

	 -cf_ 	P sf] sfd s] xf] <

	 -O_ 	sf]ifsf] zlSt u[x pkgfdaf6 lrlgg] efu s'g xf] .

	 -O{_ 	o; sf]ifsf] cfsf/ lgoldt x'g] sf/0f s] xf]nf <

	 -p_ 	sf]ifdf kfOg] s'g efusf] pkl:yltn] ubf{ la?jfn] jftfj/0fLo ;Gt'ng agfO{ /fVg  
		  ;xof]u ug{ ;s]sf x'g\, JofVof ug'{xf];\ .



lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&	 93

PsfO  $       h}ljs ljljwtf / jftfj/0f 
			   (Biodiversity and Enviroment) 		

cg'dflgt sfo{306f M !)

!=	 kl/ro 

o; PsfOsf] cWoog kl5 ljBfyL{ jftfj/0f / o;sf] ;Gt'ng, k|fs[lts ;|f]tsf] kl/
ro / dxŒj, k|fs[lts ;|f]tsf] juL{s/0f, gjLs/0fLo ;|f]tx¿, cgjLs/0fLo ;|f]tx¿, 
hn;|f]t, hnfwf/ / l;d;f/sf] dxŒj, k|fs[lts ;|f]tsf] ljgfz, sf/0f / c;/x¿, 
7f]; kmf]xf]/d}nfsf] kl/ro, 7f]; kmf]xf]/d}nf Joj:yfkg, 7f]; kmf]xf]/d}nf Joj:yfkgsf 
pkfox¿ h:tf ljifoj:t'x¿df 1fg, l;k xfl;n ug]{ 5g\ . o; PsfOsf] ;xhLs/0f ubf{  
Collaborative methodsof teaching h:t} M k|bz{g ljlw, If]q e|d0f ljlw, ;f]wk'5 ljlw, 
k|Zgf]Q/ ljlw, Gallery walk, Exit slip, Misconception checking h:tf ljlwsf] ;fy} 
>Job[Zo ;fdu|Lsf]  k|of]u ug{ ;lsg] 5 .

@= 	 l;sfO pknlAw

	 •	 k|fs[lts ;|f]tsf] kl/ro lbg, dxŒj atfpg / juL{s/0f ug{

	 • 	 hn;|f]t, hnfwf/ / l;d;f/sf] kl/ro lbg / ltgLx¿sf] dxŒj atfpg

	 • 	 k|fs[lts ;|f]tsf] ljgf;sf] sf/0f / c;/x¿ atfpg

	 • 	 7f]; kmf]xf]/d}nfsf] Joj:yfkg -3Rs_ ug{

#= 	 ljifoj:t' / ;do ljefhg

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

-306fdf_

!= jftfj/0f / o;sf] 
;Gt'ng

•	 h}ljs ljljwtf / k|fs[lts ;|f]tsf] 
kl/ro / dxŒj -!_

•	 k|fs[lts ;|f]tsf] juL{s/0f -!_

•	 hn;|f]tsf] kl/ro / dxŒj -!_

•	 hnfwf/sf] kl/ro / dxŒj -!_

•	 l;d;f/sf] kl/ro / dxŒj -!_

%
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@= k|fs[lts ;|f]tsf] ljgf;sf 
sf/0f / c;/x¿

•	 k|fs[lts ;|f]tsf] ljgf;sf sf/0f / 
c;/x¿ -!_

!

#= 7f]; kmf]xf]/d}nf 
Joj:yfkg

•	 7f]; kmf]xf]/d}nfsf] kl/ro -!_

•	 7f]; kmf]xf]/d}nf Joj:yfkgsf 
pkfox¿ -3 RS_ -!_

 	 kmf]xf]/d}nf Joj:yfkg s]Gb|sf] 
:ynut cjnf]sg e|d0f -!_

#

$= k|ltlaDat l;sfO, l;sfO ;Da[l4 / PsfOsf] d"Nofª\sg !

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

 

 klxnf] lbg

ljifo j:t'M h}ljs ljljwtfsf] kl/ro, k|fs[lts ;|f]tsf] kl/ro / dxŒj

-s_	 l;sfO pknlAw÷ljlzi6 p2]Zo M 

	 • 	 h}ljs ljljwtfsf] kl/ro lbg

	 • 	 k|fs[lts ;|f]tsf] kl/ro lbg / dxŒj atfpg

-v_ 	 z}Ifl0fs ;fdu|L 

	 • 	 t/fO{, kxf8 / lxdfnsf] jftfj/0f emlNsg] rf6{ jf kf]:6/ jf lrqx¿

	 • 	 k|fs[lts ;|f]t ;DaGwL >Job[Zo ;fdu|L 

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

	 lj|mofsnfk ! M dl:tis dGyg

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

	 • 	 rf}/LufO{ kxf8 / t/fO{ tyf nfnLu'/fF; t/fOdf gkfOg'sf] sf/0f s] xf]nf <

	 • 	 s] t/fO{, kxf8 / lxdfnsf] jftfj/0f ;dfg x'G5 <

	 • 	 tkfO{Fsf] 3/ lxdfn, kxf8, t/fOdWo] s'g 7fpFdf k5{ <

	 • 	 lsg lxdfndf dfq lxpF k5{ <
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	 lj|mofsnfk @ M h}ljs ljljwtfsf] kl/ro

•	 sIffsf]7fsf] leQfdf ljleGg k|fs[lts 
If]qsf la?jf tyf hLjhGt'x¿sf] lrq, 
rf6{ jf kmf]6f]x¿ ;ª\sng u/L 6fF:g 
nufpg'xf];\ .

•	 6fFl;Psf ljleGg ef}uf]lns If]q hgfpg] / 
ToxfF kfOg] hLjhGt' tyf jg:kltx¿sf] 
h}ljs ljljwtf;DaGwL hfgsf/L lb-
gsf nflu ljBfyL{nfO{ Uofn/L jfs  
(Gallery Walk) sf] dfWodaf6 cjnf]
sg u/fpg'xf];\ / ;Fu} a:g] ;fyLx¿lar 
5nkmn ug{ nufpg'xf];\ . 

•	 ;d"xut 5nkmnkZrft\ !–! hgf 
k|ltlglwnfO{ b'O{ ldg]6sf] ;do lbP/ 
cfk\mgf cg'ejx¿ ;'gfpg nufpg'xf];\ . 

•	 ;a}sf] kfnf] ;lsPkl5 pgLx¿sf ljrf/;lxt ljifo j:t'sf] lgisif{ lgDgfg';f/ 
lbg'xf];\ .

		 g]kfnsf] w/ftnLo :j¿k / jftfj/0fdf kfOg] ljljwtfn] w]/} lsl;dsf hg:klt 
/ hgfj/x¿ kfOG5 . t/fO{df kfOg] hgfj/ / jg:klt / hgfj/x? kfOG5g\ . 
t/fO{df kfOg] hgfj/ / jg:klteGbf kxf8 / lxdfndf kfOg] hgfj/ / hg:klt 
km/s x'G5g\ . o;/L km/s km/s 7fpFdf km/s km/s lsl;dsf hgfj/ / jg:klt 
kfOg'nfO{ g] h}ljs ljljtf elgG5 . h}ljs ljljwtf / jftfj/0flar 3lgi6 
;DaGw /x]sf] 5 .

	 lj|mofsnfk # M k|fs[lts ;|f]tsf] kl/ro / dxŒj (Introduce Natural Resources and its importance)

•	 sIffdf /x]sf ljBfyL{nfO{ hf]/ ljhf]/ /f]n gDa/sf cfwf/df b'O{ ;d"xdf ljefhg 
ug]{, hf]/ ;d"xsf] gfd k|fs[lts ;|f]t /flvlbg'xf];\ eg]  ljhf]/ ;d"xsf] gfd k|fs[lts 
;|f]tsf] pkof]lutf /flvlbg'xf];\ . 

• 	 kf7\ok':tssf] lj|mofsnfk $=! cg';f/sf] 7'nf] tflnsf agfpg'xf]; . pSt tflnsfdf 
k|fs[lts  ;|f]t gfds/0f ul/Psf ljBfyL{sf] ;d"xnfO{ k|fs[lts ;|f]tsf] gfd n]Vg 
nufpg'xf];\ / pkof]lutf gfds/0f ul/Psf] ;d"xnfO{ To;sf] k|of]u n]Vg nufpg'xf];\ . 
lj|mofsnfkkl5 b'j} ;d"xlar 5nkmn, s'/fsfgL / ljrf/ cfbfg k|bfg u/fpg'xf];\ . 
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	 • 	 lj|mofsnfksf] cGTodf 5nkmnsf ljifoj:t'nfO{ ;d]t ;d]6]/ lgDgfg';f/sf] lgisif{ 
		  lbg'xf];\ . 

k|s[ltdf pknAw ;a} kbfy{x¿ k|fs[lts ;|f]t x'g\ . k|fs[lts ;|f]tdf kfgL, xfjf, 
df6f], r6fg, vlgh jg:klt, hgfj/, sf]Onf, k]6«f]lnod kbfy{ cflb kb{5 . 
oL ;a} k|fs[lts ;|f]t dfgj hLjg ;~rfng ug{, jg:klt pdfg{ / afFRg,  
pBf]uwGbf rnfpg, v]tLkfgL ug{ pko]fu ul/Psf] 5 .

	 • 	 h}ljs ljljwtf / k|fs[lts ;|f]t ;DaGw >Job[Zo ;fdu|L k|bz{g ug'{xf];\ / ljBfyL{nfO{ 
		  cjnf]sg ug{ nufO{ d'Vo d'Vo s'/fx¿ l6kf]6 ug{ nufO{ j|mdzM k|:t't ug{  
		  nufpg'xf];\ . ljBfyL{n] k|:t't u/]sf k|ltlj|mofx¿nfO{ l6kf]6 ug'{xf];\ / cfjZos  
		  k[i6kf]if0f lbg'xf];\ .  

-3_ 	 d"Nofª\sg

	 ljifoj:t';Fu ;DalGwt kf7\ok':tssf k|Zg jf tkl;ndf plNnlvt k|Zg jf cGo k|Zg  
	 ;f]w]/ kf7sf] p2]Zo k"/f eP gePsf] d"Nofª\sg ug'{xf];\ . 

	 • 	 h}ljs ljljwtf eg]sf] s] xf] <

	 • 	 h}ljs ljljwtf / jftfj/0flarsf] ;DaGwnfO{ lrqdf b]vfpg'xf];\ . 

	 • 	 k|fs[lts ;|f]t eg]sf] s] xf] <

	 • 	 k|fs[lts ;|f]tnfO{ tflnsfdf e/L o;sf Ps Pscf]6f pkof]lutf klg n]Vg'xf];\ . 

	 • 	 tkl;nsf] kl/of]hgf sfo{ ug{ nufO{ cfGtl/s d"Nofª\sg dfkb08df plNNflvt 
		  ;"rssf cfwf/df k|:t't ug{ nufO{ d"Nofª\sg ug'{xf];\ / clen]vLs/0f ug'{xf];\ . 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 • 	 cfk\mgf] j/k/ /x]sf k|fs[lts ;|f]tdf cfwfl/t pBf]ux¿sf] cjnf]sg ug'{xf];\ 
		  / tkl;ndf lbOPsf] ljj/0fcg';f/ tflnsf k"/f ug'{xf];\ / sIffdf k|:t't ug'{xf];\ .

pBf]usf] gfd k|of]u x'g] sRrf 

kbfy{

sRrf kbfy{ k|fKt x'g] 

k|fs[lts ;|f]t

pTkflbt j:t'sf] 

k|of]u 

! s'rf] agfpg] cld|;f] jgh+un ;/;kmfO

@=
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 bf];|f] lbg

ljifoj:t' M k|fs[lts ;|f]tsf] juL{s/0f (Classification of Natural Resources)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 k|fs[lts ;|f]tsf] juL{s/0fsf cfwf/x¿ atfpg

	 • 	 k|fs[lts ;|f]tsf k|sf/cGtu{t gjLs/0fLo / cgljs/0fLo ;|f]tx¿ / ltgLx¿sf 
		  pbfx/0fx¿ atfpg  

-v_ 	 z}Ifl0fs ;fdu|L

	 gjLs/0fLo / cgjLs/0fLo ;|f]t;Fu ;DalGwt rf6{x¿÷kf]:6/x¿÷lel8of]x¿

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

	 lj|mofsnfk ! M dl:tis dGyg (Introducing the lesson with brain storming)

	 lbOPsf] tflnsf sIffsf x/]s ljBfyL{nfO{ cfk\mgf] sfkLdf eg{ nufO{ TPS (Think pair and 
	 share) sf] dfWodåf/f dl:tis dGyg u/fO{  kf7 ;'? ug'{xf];\ . 

;hLjaf6 k|fKt 

x'g] k|fs[lts ;|f]t

lghL{jaf6 k|fKt x'g] 

k|fs[lts ;|f]tx¿

l/lQPkl5 l56\6} 

k|fKt ug{ ;Sg] ;|f]tx¿

l/lQP kl5 l56\6} k|fKt 

ug{ g;Sg] ;|f]tx¿

!

@

#

	 lj|mofsnfk @ M 	 k|fs[lts ;|f]tsf] juL{s/0fsf cfwf/x¿ (Basis for the classification of 
				    Natural resources)

•	 dflysf] dl:tis dGyg tflnsfsf cfwf/df ljBfyL{nfO{ rf/ ;d"xdf ljefhg 
ug'{xf];\ .

•	 ;d"x lgdf{0f ubf{ /f]n g+= !,@,# / $ nfO{ ;d"x g]tf agfO{ To;kl5 j|mdzM %,^,&,* 
nfO{ ;d"x !,@,# / $ df a:g nufpg'xf];\ / ;f] sfo{ oxLcg'¿k u/L rf/cf]6f ;d"x 
lgdf{0f ug'{xf];\ . 

•	 ca ;d"x ! nfO{ ;hLjaf6 k|fKt x'g] k|fs[lts ;|f]tx¿ af/] 5nkmn ug{ nufpg'xf];\, 
To;} u/L ;d"x @,# / $ nfO{ klg tflnsfdf lbPcg';f/sf] j|mddf ;d"x agfO{ 
5nkmn ug{ nufpg'xf];\ . ljBfyL{af6 cfPsf lh1f;fnfO{ ;d]6\b} k|fs[lts ;|f]t 
juL{s/0fsf cfwf/x¿ b'O{ tl/sfn] k|:t't ug{ ;lsG5 egL lgisif{ lbg'xf];\ M -c_ h}
ljs ;|f]t / ch}ljs ;|f]t -cf_ k'gM k|fKt ug{ ;lsg] / k'gM k|fKt ug{ g;lsg] ;|f]t 
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	 lj|mofsnfk # M 	 gjLs/0fLo / cgjLs/0fLo ;|f]tx¿ / ltgsf pbfx/0fx¿ (Renewable 
				    and Nnonrenewable natural resources and their examples)

lj|mofsnfk @ cg';f/ k|fKt glthfdf k'gM k|fKt ug{ ;lsg] / k'gM k|fKt ug{ g;lsg] ;|f]
tx¿sf] ;d"x s] s] kg]{ /x]5g\, ljBfyL{df 5nkmn rnfpg'xf];\ pSt 5nkmnkZrft\  
s]xL yk ;|f]tx¿ h:t} M df6f], sf]Onf, jg;Dkbf r6\6fg, wft' cflbnfO{ klg juL{s/0f ug{ 
nufpgxf];\ / 5nkmn u/fpg'xf];\ yk 5nkmnkZrft\ k'gM k|fKt x'g] ;|f]t s] s] / gx'g] s] 
s] x'g eg]/ sIffdf k|:t't ug{ nufpg'xf];\ / lgDg lgisif{ lbg'xf];\ .

k|fs[lts ;|f]tnfO{ k'g M k|fKt ug{ ;lsg] / g;lsg] cfwf/df gjLs/0fLo k|fs[lts ;|f]t 
/ cgjLs/0fLo k|fs[lts ;|f]t u/L b'O{ efudf juL{s/0f ul/G5 . jfo', kfgL, jg;Dkbf, 
df6f] cflb gjLs/0fLo ;|f]t x'g . o:tf ;|f]tnfO{ k6s k6s k|of]u ubf{ klg l/lQg] 
;Defjgf gePsfn] logLx?nfO{ gjLs/0fLo ;|f]t elgPsf] xf] . sf]Onf tyf k]6«f]lnod 
kbfy{, vlgh, wft', r6\6fg cflbnfO{ k|of]u ub}{ hfFbf ltgLx? l/lQg] ;Defjgf a9L 
x'G5 lsgeg] ltgLx? aGgsf nflu nfvf}+ jif{ nfU5 . To;}n] logLx¿ cgjLs/0fLo 
k|fs[lts ;|f]t x'g\ .

-3_ 	 d"Nofª\sg

	 gjLs/0fLo / cgjLs/0fLo zlStsf ;|f]tsf ;DaGwdf sf8{df s]xL unt / s]xL ;xL  
	 pbfx/0fx¿ n]Vg'xf];\ / ljBfyL{nfO{ misconception checking /0fgLltsf] k|of]u 
	 u/L 5'6\ofpg nufpg'xf];\ . 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 tkfO{Fsf] 3/ ljBfno / ;d'bfodf s] s:tf gjLs/0f / cgjLs/0fLo k|fs[lts ;|f]tx¿  
	 5g\, vf]hL ug'{xf];\ . tL ;|f]tx¿ s'g s'g sfo{sf nflu k|of]u ul/G5g\ < tflnsf agfO{  
	 sIffdf k|:t't ug'{xf];\ . 

 

 t];|f] lbg

ljifoj:t' M 	hn;|f]tsf] kl/ro, dxŒj / ;+/If0fsf pkfox¿ (Introduction of Water 
		  resources, its importance and conservation)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 hn;|f]tsf] kl/ro atfpg

	 • 	 hn;|f]tsf] dxTj atfpg
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	 • 	 hn;|f]tsf] ;+/If0fsf pkfox¿ atfpg 

-v_ 	 z}Ifl0fs ;fdu|L

	 ljleGg hn;|f]tsf lrqx¿, lel8of]x¿

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

	 lj|mofsnfk ! M dl:tis dGyg (Introducing the lesson with brain storming)

•	 cfkm\gf] lhNnfdf ePsf hn;|f]tsf ljleGg :j¿kx¿ -gbL, tfn, kf]v/L, d"n, s'jf 
cflb_ sf] lrq / lel8of] b]vfpg'xf];\ / klxrfg ug{ nufpg'xf];\ .

•	 TPS Technique k|of]u u/L tkl;nsf k|Zgdf ;f]Rg], hf]8L agfpg] / cg'ej cfbfg 
ug{ nufpg'xf];\ M

	 –	 dfly plNnlvt hn;|f]tx¿sf cnfjf tkfO{Fsf] If]qdf cGo s'g s'g hn;|f]tx¿  
	 5g\ < ltgsf] k|of]u s] s] sfdsf nflu ug]{ ul/Psf] 5 <

	 lj|mofsnfk @ M hn;|f]tsf] kl/ro (Introduction to Water resources)

•	 ljBfno j/k/ /x]sf ljleGg kfgLsf ;|f]tx¿ cjnf]sg u/fpg'xf];\ .  cjnf]sg 
u/]sf cfwf/df / lj|mofsnfk ! sf cfwf/df hn;|f]tsf] kl/ronfO{ b|"t n]vg tl/
sfcg';f/ n]Vg nufpg'xf];\ . 

•	 ljBfyL{n] n]v]sf kIfx¿nfO{ ;d]6\b} k|s[ltdf kfgL ljleGg :yfg / ljleGg ¿kdf /x]
sf] x'G5 h;nfO{ hn;|f]t elgG5 . o;sf] d'Vo ;|f]t e"ldut / ;txL kfgL xf] egL 
lgisif{ lbg'xf];\ . 

	 lj|mofsnfk # M 	 hn;|f]tsf] dxŒj / ;+/If0fsf pkfox¿ (Water resources, its 
				    importance and conservation)

•	 sIffsf ljBfyL{nfO{ b'O{cf]6f ;d"x cyf{t\ Pp6f hn;|f]tsf] dxŒj ;d"x / 
csf]{ hn;|f]t ;+/If0fsf pkfox¿ ;d"x lgdf{0f ug'{xf];\ . ca b'j} ;d"xnfO{ j|mdzM 
hn;|f]tsf] dxŒj / ;+/If0fsf pkfox¿;DaGwL rf6{ k]k/df n]Vg nufpg'xf];\ . b'j} 
;d"xaf6 cfPsf /fd|f a'Fbfx¿nfO{ ;d]6L  sIffsf]7fsf]] leQfdf 6fF;L Uofn/L jfs 
(Gallery Walk) u/fpg'xf];\ . 

•	 o;sf cfwf/df ;du|df hn;|f]tsf] dxŒj k|fs[lts ;Gt'ng sfod /fVg' /x]sf] 5 
eg] o;sf] ;+/If0fsf nflu dfgjLo lj|mofsnfknfO{ jftfj/0fd}qL agfpg' kb{5 egL 
lgisif{ lbg'xf];\ . 
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-3_ 	 d"Nofª\sg

	 ljifoj:t';Fu ;DalGwt l;sfO pknlAw k"/f eP gePsf] k|Zgf]Q/ tyf lnlvt k|Zg  
	 ;f]wL d"Nofª\sg ug'{xf];\ M

	 • 	 hn ;|f]t eg]sf] s] xf] <

	 • 	 hn;|f]tsf] d'Vo dxŒj s] sfo{sf nflu 5 <

	 • 	 hn;|f]tnfO{ ;+/If0f ug]{ bfloTj s;sf] xf] < o;nfO{ s;/L ug{ ;lsG5 <

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 tkfO{Fs]f j/k/ /x]sf kfgLsf ;|f]tx¿sf] cjnf]sg ug'{xf];\ . tL hn;|f]tx¿sf] pkof]lutf  
	 / ;+/If0f ug]{ pkfox¿nfO{ tnsf] tflnsfdf eg'{xf];\ / sIffdf k|:t't ug'{xf];\ .

hn;|f]tsf] gfd hn;|f]tsf] pkof]lutf hn;|f]tsf] ;+/If0fsf pkfox¿

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

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

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

 rf}yf] lbg

ljifo j:t' M 	 hnfwf/sf] kl/ro, dxŒj / ;+/If0fsf pkfox¿ (Introduction to Watershed, 
			   its importance and conservation)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 hnfwf/sf] kl/ro lbg

	 • 	 hnfwf/sf] dxŒj atfpg

	 • 	 hnfwf/sf] ;+/If0fsf pkfox¿ atfpg

-v_ 	 z}Ifl0fs ;fdu|L

	 hnfwf/;Fu ;DalGwt lrqx¿, lel8of]x¿

	 rf6{ k]k/, ;fOgk]g

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

	 lj|mofsnfk ! M dl:tis dGyg (Introducing the lesson with brain storming):

hnfwf/sf] lrq jf lel8of] b]vfO{ cjnf]sg ug{ nufpg'xf];\ / lgDg k|Zdf dl:tis dGyg 
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u/fO{ kf7sf] ;'?cft ug'{xf];\ .

	 • 	 hnfwf/ eg]sf] s] xf] <

	 • 	 hnfwf/sf] dxŒj lsg 5 <

	 • 	 hnfwf/sf] ;+/If0f s;/L ug{ ;lsG5 <

	 lj|mofsnfk @ M hnfwf/sf] kl/ro (Introduction to Watershed)

•	 3/ / ljBfno j/k/ /x]sf jf :ynut e|d0f hfFbf b]v]sf hnfwf/sf af/]df cg'ej 
atfpg nufpg'xf];\ .

•	 ljBfno glhs /x]sf] s'g} Ps hnfwf/sf] cjnf]sg u/fpg'xf];\ jf hnfwf/sf] 
>Job[Zo ;fdu|L k|bz{g ug'{xf];\ / cjnf]sg ug'{xf];\ .

•	 o;sf cfwf/df hnfwf/sf]] kl/ro lbg nufpg'xf];\ . ljBfyL{sf] cg'ejnfO{ ;d]6\b} 
jiff{sf] axfa ;ª\slnt ePsf] kfgLsf] ;|f]tnfO{ hnfwf/ elgG5 . o;sf cfwf/df 
ljleGg ;|f]taf6 kfgLsf] axfa ;ª\sng x'Fb} hne08f/sf ¿kdf hnfwf/ lgdf{0f 
x'G5 . of] Pp6f ;fgf] kf]v/L b]lv xh/f}F lsnf]ld6/ If]q cf]u6]sf] gbLsf ¿kdf x'g 
;S5 . g]kfnsf] hubLzk'/ tfn, 3f]8f3f]8L tfn, la;xhf/L tfn, uf];fFOs'08 / /f/f 
tfn o;sf pbfx/0f x'g\ egL lgisif{ lbg'xf];\ . 

	 lj|mofsnfk # M 	 hnfwf/sf] dxŒj / ;+/If0fsf pkfox¿ (Importance and conservation 
				    of Watershed)

•	 sIffsf ljBfyL{nfO{ b'O{cf]6f ;d"xdf af8\g'xf];\ M ;d"x …sÚ hnfwf/sf] dxŒj / ;d"x 
…vÚ hnfwf/sf] ;+/If0fsf pkfox¿ 

•	 b'j} ;d"xnfO{ cfcfk\mgf] ljifoj:t'df 5nkmn, s'/fsfgL, ljrf/ cfbfg k|bfg / 
k|ZgpQ/ u/L lgisif{df k'Ug lbg'xf];\ . b'j} ;d"xnfO{ Ps Pscf]6f rf6{ k]k/ / 
;fOgk]g pknAw u/fO{ plrt a'Fbfx¿nfO{ rf6{ k]k/df l6kf]6 ug{ nufpg'xf];\, 
sIffdf k|:t't ug{ nufpg'xf];\ .

•	 ljBfyL{n] ;d"xut ¿kdf k|:t't u/]sf kIfx¿nfO{ ;d]6\b} ;+/If0fsf nflu dflg;n] 
cfk\mgf] Jojxf/nfO{ jftfj/0fd}qL agfpg'kb{5 . hnfwf/ If]q hnLo hgfj/ / 
la?jfsf] jf;:yfg, hnLo hgfj/n] aRrf sf]/Ng] If]q, jiff{sf] kfgL ;ª\slnt  
If]q, tfkqmd ;Gt'ng / hnrqm ;+rfng If]qsf ¿kdf dxŒjk"0f{ e"ldsf lgjf{x 
ug]{ ePsfn] o;sf] ;+/If0f ug'{ kb{5 h;sf nflu r]tgfd"ns sfo{j|mdsf] lj:tf/, 
ljiffbL / /f;folgs dnsf] lgtfGt sd k|of]u, j[Iff/f]k0fsf] dfqf a9fpg' kb{5 . 
o;af6 jftfj/0f / ef}uf]lns If]qsf] arfj6 eO{ hnfwf/ If]q ;w}F ;'/lIft /xG5g\ 
elg lgisif{ lbg'xf];\ . 
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-3_ 	 d"Nofª\sg

	 kf7sf] ljifoj:t'sf] a'emfOsf nflu exit slip /0fgLlt k|of]u u/L l;sfOsf] d"Nofª\sg  
	 ug'{xf];\ .

gf]6 M Exit slip eg]sf] ljifoj:t'sf] l;sfO ;xhLs/0fkZrft\ k|To]s ljBfyL{nfO{ Pp6f 
Pp6f l;s]sf] dxŒjk"0f{ kIf df}lvs ¿kdf eg]/ jf n]v]/ k|:t't ug{ nufOG5 . 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 æhnfwf/sf] dxŒjÆ zLif{sdf lgaGw n]Vg nufO{ pTs[i6 b'O{cf]6f lgaGw ;dfj]zL lx;fan] 
	 sIffdf k|:t't ug{ nufpg'xf];\ . o:tf pTs[i6 lj|mofsnfkx¿ ;"rgf kf6L, leQ]klqsf,  
	 ljBfnosf] :dfl/sf cflb 7fpFdf k|bz{g ug]{ jf 5fKg] sfo{ ug'{xf];\ . 

 kf“rf}“ lbg

ljifo j:t' M 	 l;d;f/ If]qsf] kl/ro, dxŒj / ;+/If0fsf pkfox¿ (Introduction to 
			   Wetland, its importance and conservation)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 l;d;f/ If]qsf] kl/ro lbg

	 • 	 l;d;f/ If]qsf] dxTj atfpg

	 • 	 l;d;f/ If]qsf] ;+/If0fsf pkfox¿ atfpg 

-v_	 z}Ifl0fs ;fdu|L

	 l;d;f/;Fu ;DalGwt lrqx¿ jf >Job[Zo ;fdu|L

	 rf6{ k]k/ / ;fOgk]gx¿

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

	 lj|mofsnfk !M l;d;f/ If]qsf] kl/ro (Introduction to Wetland)

	 • 	 l;d;f/sf] lrq k|bz{g u/L jf kf7\ok':tssf] 
		  lrq cjnf]sg ug{ nufO{ lgDg k|Zgaf6  
		  ljifoj:t'sf] ;'?cft ug'{xf];\ .

		  –	 l;d;f/ If]q eg]sf] s] xf] <

		  –	 l;d;f/ If]qsf] dxŒj s] 5 < / o;nfO{ 
			   s;/L ;+/If0f ug{ ;lsG5 <
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•	 ;d'bfo jf ljBfno j/kl/ /x]sf l;d;f/ If]qsf] :ynut e|d0f jf of] ;Dej ge-
Pdf l;d;f/ If]q emlNsg] >Job[Zo ;fdu|Ldfkm{t To;sf] cjnf]sg jf cWoog ug{ 
nufpg'xf];\ . o;sf cfwf/df b'|tn]vg ljlwsf] pkof]u ub}{ cfk"mn] a'em]sf] / dgg\ 
u/]sf ljifoj:t'nfO{ skLdf n]Vg nufpg'xf];\ . 

•	 pSt n]vg sfo{af6 pTs[i6 b'O{cf]6f n]vnfO{{ ;dfj]zL tl/sfn] sIffdf jfrg ug{ 
nufpg'xf];\ . o;sf] cfwf/df afx|} dlxgf kfgLn] 9fs]sf] / bnbn hldg ePsf] If]
qnfO{ l;d;f/ elgG5 . l;d;f/df kfgL /x]sf] x'G5 / hldg ;w}F leh]sf] x'G5 . sf]
zL6Kk' If]q g]kfnsf] k|d'v l;d;f/ If]q xf] egL lgisif{ lbg'xf];\ . 

	 lj|mofsnfk # M 	 l;d;f/ If]qsf] dxŒj / ;+/If0fsf pkfox¿ (Importance and 
				    Conservation of Wetland)

•	 sIffsf ljBfyL{nfO{ rf/cf]6f ;d"xdf af8\g'xf];\ M
	 ;d"x s / v– l;d;f/ If]qsf] dxŒj
	 ;d"x u / 3 – l;d;f/ If]qsf] ;+/If0fsf pkfox¿

•	 rf/cf]6} ;d"xnfO{ cfcfk\mgf] ljifoj:t'df 5nkmn, s'/fsfgL, ljrf/ cfbfg k|bfg 
Pjd\ ;d"xleq k|Zgf]Q/ u/L ljBfyL{af6 lgisif{ cfpg] jftfj/0fsf] l;h{gf ug'{xf];\ . 
;f]xLcg';f/ cfPsf] lgisif{nfO{ cfcfk\mgf] ;d"xn] Ps csf{nfO{ ;'gfpg'xf]; / yk36 
ug'{xf];\ . o;kl5 rf/cf]6} ;d"xn] pknAw u/fOPsf] rf6{ k]k/df n]vL leQfdf 6fF:g 
nufpg'xf];\ . 

•	 tt\kZrft\ ;Dk"0f{ ljBfyL{nfO{ Uofn/L jfs (Gallery Walk) u/fpg'xf];\ . 5nkmnkZ-
rft\ gk'u ljifoj:t'df yk k[i7kf]if0f k|bfg ug'{xf];\ . l;d;f/ If]q dflg;nufot 
;Dk"0f{ hLjhGt', r/fr'?ª\uL, jg:klt Pjd\ jftfj/0fsf] ;Gt'ngsf nflu clt g} 
cfjZos /x]sf] / o;nfO{ hgr]tgfd"ns sfo{j|mddfkm{t jftfj/0fd}qL Jojxf/åf/f 
;+/If0f ug'{ kb{5 eGg] lgisif{ lbg'xf];\ . 

-3_ 	 d"Nofª\sg

	 ljifoj:t';Fu ;DalGwt lgDg k|Zg jf cGo k|Zg tof/ u/L ljifoj:t'sf] a'emfOsf]  
	 hfgsf/L k|:t't ug{ nufpg'xf];\ .

	 • 	 l;d;f/ eg]sf] s] xf] <

	 • 	 l;d;f/ lsg ;+/If0f ug'{kb{5 <

	 • 	 l;d;f/ / jg:klt Pjd\ hgfj/larsf] ;DaGw JofVof ug'{xf];\\ . 
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-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 l;d;f/ If]q gfds ljifodf sIffdf lrqsnf k|bz{g ug'{xf];\ . plrt lrqnfO{ sIffsf]7fdf  
	 6fF:g nufpg'xf];\ . 

 5}6f}“ lbg

ljifoj:t' M k|fs[lts ;|f]t (Natural Resources)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]ZoM

	 • 	 k|fs[lts ;|f]tsf] ljgfzsf sf/0fx¿ atfpg

	 • 	 k|fs[lts ;|f]tsf] ljgfzsf c;/x¿ klxrfg u/L Go"gLs/0fsf pkfox¿ atfpg

-v_ 	 z}Ifl0fs ;fdu|L

	 k|fs[lts ;|f]tsf] ljgf; / ;+/If0f;Fu ;DalGwt lrqx¿ / kf]:6/x¿ h:t} M hª\undf  
	 88]nf] nfu]sf] lrq, ;x/Ls/0fsf] lrq

	 k|fs[lts ;|f]tsf] ljgfz;Fu ;DalGwt lel8of], rf6{ k]k/ / ;fOgk]g

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

 	 lj|mofsnfk ! M jfd{ck (Warm up)

	 tkl;nsf lrq / cGo o:t} k|fs[lts ;|f]t ljgf;sf lrqx¿ jf >Job[Zo ;fdu|L k|bz{g  
	 u/L tL lrq / k|fs[lts ;|f]tsf] ljgf;lar s:tf] ;DaGw 5 < k|Zgaf6 kf7sf] ;'?cft  
	 ug'{xf];\ .

	
	 lj|mofsnfk @ M 	 k|fs[lts ;|f]tsf] ljgfzsf sf/0fx¿ (Causes of Destrcution of Natural 
				    resources)

	 • 	 89]nf] nfu]sf] zx/sf] c:t Jo:t hLjgz}nL / ejg lgdf{0f, jgh+un km8fgL, 
		  cJojl:yt s[lif v]tL cflbsf lrqx¿, kf]:6/x¿ lel8of]x¿ k|bz{g cjnf]sg ug{  
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		  nufpg'xf];\ . 

	 • 	 cjnf]sg u/]sf] cfwf/df k|fs[lts ;|f]tsf] ljgf;sf sf/0fx¿ n]Vg nufpg'xf];\ / 
		  k|To]snfO{ gbf]xf]l/g] u/L k|:t't ug{ nufpg'xf];\ / z}Ifl0fs kf6Ldf l6kf]6 ub}{  
		  hfg'xf];\ . 

	 • 	 cGTodf ljBfyL{n] k|:t't u/]sf k|fs[lts ;|f]tsf sf/0fx¿df pbfx/0f;lxt k|:6 kfb}{ 
		  yk hfgsf/L lbg'xf];\ M

a9\bf] hg;ª\Vof / c;Gt'lnt a;fFO ;/fO, cJojl:yt s[lif v]tL, jghª\un  
km8fgL / 89]nf], k|fs[lts ;|f]tsf] cToflws vkt, k|b"if0f, cf}Bf]lus / k|fljlws 
ljsf; cflb sf/0fn] k|fs[lts ;|f]tsf] ljgfz x'G5 .

	 •	 ljBfyL{nfO{ cfjZos ;ª\Vofdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ tkl;nsf] 
		  lj|mofsnfk ug{ nufO{ k|:t't ug{ nufpg'xf];\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

	

	 lj|mofsnfk # M k|fs[lts ;|f]tsf] ljgfzsf c;/x¿ / c;/sf] Go"gLs/0fsf pkfox¿ 

	 • 	 sIffsf ljBfyL{nfO{ tLgcf]6ff ;d"xdf ljefhg ug'{xf];\ . 

		  ;d"x -s_ k|fs[lts ;|f]t ljgfz x'Fbf c;/ kg]{ If]q

		  ;d"x -v_ k|fs[lts ;|f]t ljgfz x'Fbf kg]{ c;/x¿

		  ;d"x -u_ k|fs[lts ;|f]tsf] ljgfz Go"gLs/0fsf pkfox¿

• 	 oL tLgcf]6} ;d"xnfO{ !% ldg]6 ;do lbP/ ;d"xsf] ljifoj:t'df cfwfl/t eP/ 
uxg 5nkmn, ljrf/ dGyg / ljrf/ ;f6f;f6 ug{ ;do lbg'xf];\ . ;d"xaf6 cfPsf 
lgisif{nfO{ Pp6f Pp6f rf6{ k]k/df k|To]s ;d"xnfO{ l6kf]g ug{ nufpg'xf];\ . l6kf]6 
ul/Psf a'Fbfx¿nfO{ af]8{df lbOPsf] tflnsfcg';f/ e/]/ sIffsf] leQfdf 6fF:g'xf];\ 
/ Uofn/L jfn (Gallery Walk) sf dfWodaf6 o;sf] cWoog ug'{xf];\ . 
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	 tflnsfM

j|m=;+= c;/ kg]{ If]q c;/x¿ Go"gLs/0fsf pkfox¿

!= kfgL kfgL k|b"if0f ljiffbLsf] k|of]u gug{ 

@=

#=

$=

•	 ljBfyL{af6 cfPsf a'Fbfx¿nfO{ klg ;d]6\b} k|fs[lts ;|f]t ljgfz x'Fbf kfgL, OGwg, 
jghª\un vlgh, r6\6fg, wft' pTvgg, h}ljs ljljwtf h:tf If]qdf c;/ kb{5 
h;n] ubf{ ljleGg k|sf/sf] k|b"if0f a9\5 . dflg;df /f]u nfU5 / k[YjLsf] tfkj|md 
klg a9\5 . o;sf] k|ToIf c;/ jftfj/0fLo k4ltdf kb{5 . To;}n] o; k|sf/sf 
c;/x¿nfO{ Go"gLs/0f ug{ hLjgsf x/]s lj|mofsnfkdf jftfj/0fd}qL eP/ ;f]Rg' 
kb{5 egL lgisif{ lbg'xf];\ . 

-3_	 d"Nofª\sg

	 dfly plNNflvt kl/of]hgf sfo{, cGt/lj|mof, cg'ej cfbfgsf] d"Nofª\sgsf nflu  
	 k|Zgf]Q/, ?la|S;, >]0fLdfkg h:tf ;fwgsf] cfwf/df d"Nofª\sg ug'{xf];\ . To;} u/L  
	 ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ tkl;nsf k|Zg jf cGo k|Zg  
	 ;f]Wg'xf];\ . 

	 • 	 k|fs[lts ;|f]tsf] ljgfzsf sf/0fx¿ s] s] x'g\ <

	 • 	 k|fs[lts ;|f]tsf] ljgfzaf6 kg]{ c;/sf If]qx¿ s] s] x'g\ < o; k|sf/sf] c;/ 
		  Go"lgs/0f ug{ tkfO{F s] ug'{x'G5 < pkfo n]Vg'xf];\ . 

-ª_ 	 kl/of]hgf sfo{÷u[xsfo{ 

	 cfk\mgf cleefjs;Fu klxnf ePsf kfgLsf k|fs[lts ;|f]t, kfOg] hª\unL hgfj/sf]  
	 ;ª\Vof / glhssf] jghª\unsf af/]df ;f]w]/ hfgsf/L lng'xf];\ / tnsf] tflnsfdf e/L  
	 sIffdf k|:t't ug'{xf];\ . 

k|fs[lts ;|f]t klxnfsf] cj:yf clxn]sf] cj:yf km/skg x'gfsf] cg'dflgt sf/0f

kfgL

jghª\un

	 o; tflnsfsf cfwf/df cleefjsx¿n] eGg' ePsf] / tkfO{Fn] b]Vg' ePsf] clxn]sf]  
	 cj:yfdf km/s x'g] sf/0f s] x'g ;S5, sIffdf 5nkmn;d]t ug'{xf];\ .
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 ;ftf}+ lbg

ljifo j:t' M 7f]; kmf]xf]/d}nfsf] kl/ro (Introduction to Solid Wastes)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 7f]; kmf]xf]/d}nfsf] kl/ro lbg

	 • 	 7f]; kmf]xf]/d}nfsf] juL{s/0f ug{ 

-v_ 	 z}Ifl0fs ;fdu|L

	 y'kfl/Psf kmf]xf]/sf] rf6{÷kf]:6/

	 y'kfl/Psf kmf]xf]/sf] lel8of]x¿

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

	 lj|mofsnfk ! M jfd{ck (Warm up)

k|To]s ljBfyL{nfO{ cfcfkm\gf] 3/af6 lg:s]sf kmf]xf]/x¿sf] ;"rL tof/ ug{ nufO{ s;/L 
kmf]xf]/sf] Joj:yfkg ul/Psf] 5 < cfcfkm\gf] cg'ej atfpg nufpg'xf];\ / lzIfsn] klg 
cfkm\gf] cg'ej ;'gfpg'xf];\ . 

	 lj|mofsnfk @ M 7f]; kmf]xf]/sf] kl/ro (Introduction to Solid Wastes)

•	 ljBfnoaf6 lg:sg] cgfjZos j:t'x¿ /flvPsf] 
7fpFsf] cjnf]sg u/fpFb}, o:tf cgfjZos j:t'x¿ 
x/]s 3/, 6f]n jf ljBfnodf /x]sf x'G5g\ . 
lbOPsf] lrq klg g]kfnsf zx/x¿ leq ;ª\slnt  
cgfjZos j:t'x¿sf] y'k|f] ePsf] hfgsf/L  
u/fpg'xf];\  . 

•	 o;sf cfwf/df ljBfyL{nfO{ o;/L 3/, ljBfno jf 
6f]n l5d]saf6 lg:s]sf cgfjZos j:t'x¿nfO{  
kmf]xf]/d}nf elgG5 egL hgfsf/L lbFb} yk hgfsf/Ls]f nflu lel8of]x¿, kf]:6/ jf 
lrqx¿sf] k|of]u ub}{ xfd|f] jftfj/0fdf /x]sf oqtq 5l/Psf cgfjZos j:t' g} kmf]
xf]/ x'g egL lgisif{ lbg'xf];\ . 

	 lj|mofsnfk # M kmf]xf]/d}nfsf] juL{s/0f (Classification of Solid Wastes)

•	 lj|mofsnfk ! df k|To]s ljBfyL{n] kmf]xf]/nfO{ juL{s/0f u/]sf] cfwf/ atfpg 
nufpg'xf];\ .



108	 lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&

•	 ljBfnosf] glhs /x]sf] pBf]u jf snsf/vfgfsf] cjnf]sg u/fpg'xf];\ . o;} u/L 
ljBfnosf] kmf]xf]/ d}nf la;h{g ug]{ If]qsf] klg cjnf]sg u/fpg'xf]; . o;sf  
cfwf/df ljBfyL{nfO{ sIffdf 5nkmn u/fO{ kmf]xf]/d}nf 7f];, t/n jf UofF;sf] 
cj:yfdf x'g ;S5g\ .

•	 ;fdfGotof kmf]xf]/nfO{ t/n / 7f]; kmf]xf]/ u/L b'O{ efudf juL{s/0f ug{ ;lsg] 
hfgsf/L u/fpg'xf];\ . t/n :j¿kdf ePsf kmf]xf]/x¿ M efG;faf6 lg:s]sf], zf}
rfnoaf6 lg:s]sf], ljBfnosf] SoflG6gaf6 lg:s]sf], c:ktfnaf6 lg:s]sf] tyf 
snsf/vgfaf6 lg:sg] t/n kmf]xf]/sf] hfgsf/L lbg'xf];\ .

•	 7f]; kmf]xf]/d}nfnfO{ ;fdfGotof s'lxg] / gs'lxg] u/L b'O{ efudf juL{s/0f ug{ 
;lsg] hfgsf/L lbg'xf];\ . 

-3_ 	 d"Nofª\sg

	 ljifoj:t';Fu ;DalGwt lgDg k|Zg jf cGo k|Zgsf] dfWodaf6 p2]Zo k"/f eP gePsf]  
	 n]vfhf]vf ug'{xf];\ M

	 • 	 kmf]xf]/d}nf eg]sf] s] xf] <

	 • 	 kmf]xf]/d}nfnfO{ slt k|sf/df ljefhg ug{ ;lsG5 <

	 • 	 kmf]xf]/sf] juL{s/0fsf cfwf/x¿ s] s] x'g\ <

-ª_ 	 u[xsfo{÷kl/of]hgf

	 • 	 k|To]s ljBfyL{nfO{ cfcfk\mgf] 3/af6 lg:sg] s'lxg] / gs'lxg] kmf]xf]/x¿sf] ;"rL 
		  tof/ ug{ nufO{ sIffdf k|:t't ug{ nufpg'xf];\ . 

 cf7f}“ lbg

ljifoj:t' M 7f]; kmf]xf]/ d}nf Joj:yfkgsf pkfox¿ (Methods of solid waste management)

-s_ 	 l;sfO pknAw÷ljlzi6 p2]Zo

	 • 	 7f]; kmf]xf]/d}nf Joj:yfkgcGtu{t kmf]xf]/sf] ;ª\sng, juL{s/0f / Joj:yfkg ug]{ 
		  tl/sf atfpg

	 • 	 7f]; kmf]xf]/d}nfsf] Joj:yfkgsf pkfox¿ -3RS: Reduce, Recycle and Reuse) 
		  klxrfg / cjnDag ug{
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-v_ 	 z}Ifl0fs ;fdu|L

	 kmf]xf]/ /fVg] ;fdu|L, kmf]xf]/ p7fpg] ;fdu|L kGhf, df:srf6{ k]k/, ;fOgk]g, kmf]xf]/sf]  
	 juL{s/0f / Joj:yfkg ul/Psf rf6{x¿, lel8of]x¿

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

	 lj|mofsnfk !M dl:tis dGyg (Introducing the lesson with brain storming)

	 ljBfnodf÷3/df 7f]; kmf]xf]/d}nf Joj:yfkg s] s;/L ul/Psf] 5 ;Dk"0f{ ljBfyL{nfO{  
	 Mix, Freeze, Pair -ldl;g]÷cl8g]÷hf]8L_ agfO{ cGt/lj|mof ug]{ ljlwdfkm{t dl:tis dGyg 
	 u/fpg'xf];\ . 

	 lj|mofsnfk @ M If]qe|d0f M 7f]; kmf]xf]/d}nfsf] ;ª\sng, juL{s/0f / Joj:yfkg

• 	 ljBfno glhs} /x]sf] s'g} wfld{s, ko{6sLo, ;f+:s[lts jf k|fs[lts ;Dkbfsf] 
cjnf]sg u/fO{ ToxfF /x]sf] kmf]xf]/d}nfx¿nfO{ lgDgfg';f/sf] zLif{sdf s;/L sfo{ 
eO/x]sf] 5 M cjnf]sg tyf k|Zgf]Q/ tyf cGt/jf{tf{ lnP/ cfjZos hfgsf/L ;ª\
sng ug{ nufpg'xf];\ .

	 ;d"x -s_M kmf]xf]/ d}nf ;ª\sng 

	 ;d"x -v_M kmf]xf]/d}nf juL{s/0f 

	 ;d"x -u_M kmf]xf]/d}nf Joj:yfkg 

•	 k|To]s ;d"xnfO{ pQm sfo{ u/]sf] kmf]6f] tyf lel8of] klg agfpg'xf];\ . x/]s ;d"xn] 
sfo{ u/]kZrft\ ;f]sf] k|ltj]bg n]Vg nufpg'xf];\ . x/]s ;d"xn] tof/ kf/]sf] k|ltj]
bgsf] rf6{nfO{ sIffsf]7fsf] leQfdf 6fFl;;s]kl5 Uofn/L jfs (Gallery Walk) 
ljlw ckgfO{ k'gM ;a}} ;d"xnfO{ cjnf]sg ug{ nufpg'xf];\  . cGTodf ;a}} ljBfyL{n] 
u/]sf sfo{sf] kmf]6f] tyf lel8of] k|bz{g u/L k|ltlaDag klg u/fpg'xf];\ .

	 lj|mofsnfk # M 7f]; kmf]xf]/d}nf]sf] Joj:yfkgsf pkfox¿ (Reduce, Recycle, Reuse)

•	 sIffdf /x]sf ljBfyL{nfO{ cfcfk\mgf] 3/ jf ljBfnodf kmf]xf]/d}nf Joj:yfkgsf 
pkfox¿ s;/L ul/Psf] 5 tL s'/fx¿nfO{ tkl;ndf lbOPsf] tflnsfcg';f/  
cfcfk\mgf] skLdf d'Vo Ps Pscf]6f a'Fbf l6kf]6 ug{ nufpg'xf];\ . 

•	 k|To]s ljBfyL{nfO{ cfkm"n] tnsf] tflnsfsf] ljj/0fcg';f/ n]lvPsf] s'/f gbf]l/g] u/L 
k|:t't ug{ nufpg'xf];\ . 

•	 ljBfyL{n] k|:t't u/]sf s'/fx¿nfO{ ;d]6\g] u/L z}Ifl0fs kf6L jf Go'hlk|G6 k]k/df 
rf6{ tof/ ug'{xf];\ .
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:yfg (Place) Go"lgs/0f (Reduce) k'gM k|of]u (Reuse) k'gM rj|m0f (Re Cycle)

3/df

ljBfnodf

•	 tflnsfaf6 k|fKt lgisif{nfO{ d'Vo d'Vo ¿kdf sIffdf k|:t't ug'{xf];\ / rf6{df plN-
Nflvt a'Fbfsf cfwf/df lgDg lgisif{ lbg'xf];\ .

	 	 -c_	 sd k|of]u÷Go"gLs/0f (Reduction)

k|fs[lts ;|f]tsf] k|of]udf ldt Jolotf  
ckgfpg] / jftfj/0fLo k|b"if0f x'g] j:t'sf] 
pkof]u 36fpg' g} Go"gLs/0f xf] . ;fdfg lng 
hfFbf 3/af6 g} emf]nf lnP/ hfg', /f;folgs 
dnsf] 7fpFdf sDkf]:6 dn k|of]u ug'{ Go"lgs/0f 
pkfo xf] . 

		  -v_	 k'gM k|of]u (Re-use) 

Pp6f k|of]hgsf nflu k|of]u ul/;s]sf j:t'nfO{ gkmfnL To;nfO{ csf]{ k|of]
hgsf nflu ug'{ xf] . cfkm"nfO{ k|of]u gePsf n'ufkmf6fx¿ c¿nfO{ lbP/, 
skf; agfO{ 8;gfx¿ agfP/, Pp6} emf]nfnfO{ k6s k6s k|of]udf NofP/, 
sfFrsf af]tn, Knfl:6s af]tnnfO{ efG;fdf ;fdfg /fVg, 3/ jf ljBfnodf 
;hfj6sf ¿kdf ;fdfgx¿ agfpg nufP/, sf};Lv]tLsf nflu df6f] e/]/ v]tL 
ug{ cflb sfo{sf nflu logLx¿sf] k|of]u ul/G5 . 

		  -u_ 	k'gM rj|m0f (Re-cycle) 

k|of]u ul/;s]sf k"/fgf ;fdu|Lx¿nfO{ k'gM sRrf kbfy{sf ¿kdf k|of]u u/L 
gofF ;fdu|L tof/ ug]{ sfo{nfO{ k'gM rj|m0f elgG5 . k"/fgf sfkL lstfa, 
wft'x¿, Knfl:6sx¿ cflbnfO{ sf/vfgfdf k]n]/, kufn]/ gofF rj|m0f eO{ kmf]
xf]/ d}nf sd x'G5 . 
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-3_ 	 d"Nofª\sg

kl/of]hgf sfo{ tyf cGo sfo{x¿sf] d"Nofª\sg cfGtl/s d"Nofª\sgsf dfkb08 tyf 
;"rssf cfwf/df d"Nofª\sg u/L clen]vLs/0f ug'{xf];\ . ;+1fgfTds If]qsf pknlAw 
xfl;n eP gePsf] d"Nofª\sg ug{ lgDg k|Zg jf cGo k|Zg ;f]Wg'xf];\ .

	 • 	 kmf]xf]/d}nf Joj:yfkgcGtu{t kmf]xf]/sf] juL{s/0f s;/L ug{ ;lsG5 <

	 • 	 kmf]xf]/d}nf Joj:yfkgsf pkfox¿ s] s] x'g\ <

	 • 	 k'gM k|of]u / k'gM rj|m0f ljr km/s 5'6\ofpg'xf];\ . 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

Knfl:6ssf af]tndf jl/kl/ w]/} 7fpFdf Kjfn 
agfpg'xf];\ . To;df df6f] e6]/ k'lbgf÷n;'g,  
/fof]÷8fF7 /f]Kg' xf];\ . PsxKtf 5fofdf /fVg'xf];\ 
/ lgoldt kfgL xfNg'xf];\ . o;af6 kmf]xf]/d}nfsf] 
Joj:yfkg tyf jftfj/0f ;+/If0f ;DaGwL s'g–
s'g kIfdf ;3fp k'Uof] < k|ltj]bg tof/ u/L 
sIffdf k|:t't ug'{xf];\ .

 gjf}“ lbg

ljifoj:t' M 	7f]; kmf]xf]/ d}nf Joj:yfkg :ynsf] cjnf]sg e|d0f (Field trip to the spot of Solid 
		  waste management)

-s_ 	 l;sfO pknAw÷ljlzi6 p2]Zo 

	 7f]; kmf]xf]/ d}nf Joj:yfkg :ynsf] e|d0f u/L k|ltj]bg tof/ ug{

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

	 lj|mofsnfk ! M If]qe|d0fsf] tof/L (Preparation field Visit)

	 • 	 ljBfyL{nfO{ kmf]xf]/d}nfsf] Joj:yfkg;DaGwL If]q e|d0f ug{'sf] p2]Zo, 7fpFsf] 5gf]6, 
		  If]q e|d0fdf hfFbf cfjZos kg]{ ;fdu|Lx¿, Wofg lbg'kg]{ kIfx¿, l6kf]6 ug'{kg]{  
		  kIfx¿, hfgsf/L ;ª\sng ug]{ tl/sf / ;fwgx¿ cflbsf] af/]df hfgsf/L lbg'xf];\ .

	 •	 ;d"x ljefhg ug'{xf];\ / Pp6} 7fpF jf km/s km/s ;d"xcg';f/ km/s km/s :yfgdf 
		  e|d0f ug]{ xf] < ;f] s'/fsf] hfgsf/L lbg'xf];\ . 



112	 lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&

	 • 	 kmf]xf]/d}nfsf] Joj:yfkg ;DaGwdf tYof+s tyf hfgsf/L ;ª\sngsf If]qx¿ 
		  atfOlbg'xf];\ / lgDg If]qdf tYof+s ;ª\sng ug{ nufpg'xf];\ M

		  :yfg, kmf]xf]/d}nfsf] juL{s/0f -t/n, 7f]; M s'lxg] / gs'lxg]_, sf/0f, c;/ /  
		  Joj:yfkgsf k|of;x¿,

	 lj|mofsnfk @ M k|ltj]bgsf] tof/L (Preparation of field visit report)

•	 If]qe|d0fsf] tof/Lcg';f/ ljBfyL{nfO{ e|d0f u/fpg'xf];\ / kmf]xf]/d}nf Joj:yfkg 
;DaGwdf hfgsf/L ;ª\sng ug{sf nflu cfjZos ;xhLs/0f ug'{xf];\ .

•	 7f]; kmf]xf]/d}nfsf] Joj:yfkg;DaGwL lj|mofsnfk ! sf] cfwf/df ;ª\sng 
ul/Psf hfgsf/Lsf cfwf/df tkl;nsf] 9fFrfdf k|ltj]bg tof/ ug{ nufpg'xf];\ 
/ If]qe|d0fsf] ef]lnkN6 sIffdf ;d"xut ¿kdf tof/ u/]sf] k|ltj]bg k|:t't ug{ 
nufpg'xf];\ . 

	 k|ltj]bg n]vgsf] 9f“rf

	 != 	 zLif{s

	 @= 	 k[i7e"ld

	 #= 	 p2]Zo

	 $= 	tYofª\s tyf hfgsf/L ;ª\sng ljlw / ;fdu|L

	 %= 	 sfo{ljlw M s] s] sfd s;/L ul/of] <

	 ^=	 e|d0faf6 l;lsPsf cg'ejx¿

	 &= 	 lgisif{
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 b;f}“ lbg 

k|ltlaDat l;sfO tyf ;du| PsfOsf] d"Nofª\sg (Reflective learning and entired unit assessment)

•	 ljBfyL{nfO{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltlaDag 
ug{ nufpg ;lsG5 . 

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

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

•	 k|of]ufTds / kl/of]hgf sfo{sf] nflu cfGtl/s d"Nofª\sg dfkb08cg';f/ lg/Gt/ 
n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

•	 PsfOsf] cGTodf 1fg, af]w, k|of]u / pRr bIftf tx ;d]6\g] j:t'ut tyf 5f]6f] pQ/ 
cfpg] k|Zg lgdf{0f u/L df}lvs tyf lnlvt hfFr u/]/ ljBfyL{n] lbPsf] pQ/sf] cfwf/df 
d"Nofª\sgg ug{ ;lsG5 . 

•	 x/]s pkPsfOsf] cGTodf lbOPsf cEof;sf k|ZgnfO{ cfwf/ agfO{ ;du| PsfOsf] 
d"Nofª\sg ug{ ;lsG5 . 

!= 	 ;xL ljsNkdf l7s lrx\g -_ nufpg'xf];\ M

	 -s_ 	cgjLs/0fLo k|fs[lts ;|f]t s'g xf] <

		  -c_ bfp/f  	-cf_ sf]Onf  	 -O_ kfgL  	 -O{_ df6f]

	 -v_ 	jftfj/0fLo c;Gt'ng s;/L x'G5 <

		  -c_ cJojl:yt tl/sfn] ;|f]t ;fwgsf] k|of]u ubf{

		  -cf_ lghL{jx¿sf] clwstd k|of]u ubf{

		  -O_ lghL{jx¿sf] agf]6 kl/jt{g u/L sd dfqfdf k|of]u ubf{

   		  -O{_ lghL{jx¿sf] agf]6df kl/jt{g / a9L k|of]u ubf{

	 -u_ 	af9Ln] gbL lsgf/df ug]{ hgwgsf] Iflt s;/L Go"gLs/0f ug{ ;lsG5 <

		  -c_ hn;|f]tsf] ;+/If0f u/]/       -cf_ l;d;f/sf] ;+/If0f u/]/

		  -O_ hnfwf/sf] ;+/If0f u/]/        -O{_ k|fs[lts ;|f]tsf] ;+/If0f u/]/
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	 -3_ 	k"/fgf Knfl:6ssf ;fdfgx¿nfO{ kufn]/ gofF ¿k lbg' kmf]xf]/d}nfsf] s'g J 
		  oj:yfkg xf] <

		  -c_ k'gM k|of]u    -cf_ Go"gLs/0f    -O_ k'gM rs|0f  -O{_ c / O b'j}

@= 	 cfkm\gf] 3/ jf ljBfno j/k/sf] kfgLsf ;|f]tx¿sf] cjnf]sg u/]sf cfwf/df kfgLsf  

	 ;|f]tx¿df k|b"if0f u/fpg] sf/0f s] s] 5g\ < k|b'lift kfgLsf] ;]jgn] s] s:tf c;/ b]lvPsf  

	 5g\ < pSt k|b"if0f x6fpg tkfO{“ s] ug{ ;Sg'x'G5 . tnsf] tflnsfdf ljj/0f eg'{xf];\ .

kfgL k|b"if0fsf sf/0fx¿ kfgL k|b"if0fsf c;/x¿ kfgL k|b"if0f /f]syfdsf pkfox¿

#= 	 lbOPsf zAbaf6 ;xL zAb 5fgL vfnL 7fp“df eg'{xf];\ M

	 jftfj/0f, ;Gt'lnt jftfj/0f, k'gMrj|m0f, gjLs/0fLo, h}ljs ljljwtf, cgjLs/0fLo,  
	 Go"gLs/0f

	 -s_ 	w]/} lsl;dsf hgfj/ / jg:kltsf] pknAwtf ===============xf] .

	 -v_ 	s'g} :yfgdf /x]sf ;hLj / lghL{jx¿sf] dfqfdf ;Gt'ng sfod x'g'nfO{==============  
		  =========== elgG5 .

	 -u_	 ;fdfgx¿ lsgd]n ubf{ ;fdfg;Fu} ltgsf kfs]6x¿ 3/df gNofpg] k|of;  
		  ================== xf] .

	 -3_	 k|fs[lts ;|f]t cfˆgf] pTklQ :yndf l/lQPkl5 k|lt:yflkt ug{ yf]/} ;do nfUg]  
		  ;|f]t ===== sf] pbfx/0f xf] .

$= 	 km/s n]Vg'xf];\ M

	 -c_ k'gM k|of]u / k'gM rj|m0f		  -cf_ hnfwf/ If]q / l;d;f/ If]q

	 -O_ gjLs/0fLo / cgjLs/0Lo ;|f]t

%= 	 lbOPsf] lrqsf cfwf/df k|Zgsf] pQ/ n]Vg'xf];\ M

	 -c_ 	o; ls|ofsnfkn] s[lif If]qdf s] c;/ u5{ <

	 -cf_ 	o;n] hn;|f]t tyf hnfwf/nfO{ s] c;/ u5{ <

	 -O_ 	o; lj|mofsnfkn] jGohGt'nfO{ s;/L k|efljt u5{ <

	 -O{_ 	oxfF s'g s'g k|fs[lts ;Dkbf lbOPsf] 5 <

	 -p_ 	o;nfO{ lgoGq0f ug{ tkfO{FFsf] e"ldsf s] x'g ;S5 <
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PsfO %       hLjg k|lj|mof (Life Processes)

			   cg'dflgt sfo{306f M !)

!=	 kl/ro

o; PsfOdf la?jf / hgfj/df x'g] kl/jxg / zf]if0f k|lj|mof, la?jf / hgfj/df x'g] 
lgisf;g k|lj|mof, la?jf / hgfj/df x'g] Zjf;k|Zjf; k|lsof, Zjf;k|Zjf; k|lsofsf] 
dxŒjnufotsf ljifoj:t'x¿ ;dfj]z ul/Psf 5g\ . oL ljifoj:t'x¿sf] 1fg, l;k / 
wf/0ff ljsf; ug{ ljBfyL{nfO{ cjnf]sg ug]{, ljZn]if0f ug]{, cg'dfg ug]{, lgisif{ lgsfNg] 
h:tf lj|mofsnfkx¿df ;+nUg u/fpg'k5{ . ljBfyL{nfO{ oL ljleGg lj|mofsnfk u/fpg'k"j{ 
tof/L ug'{kb{5 . k"j{ tof/Lsf nflu ;fdu|Lsf] ;ª\sng, 5gf]6 / k/LIf0f ug'{kb{5 . ;xL 
kl/0ffd cfpg] ;'lglZrt eO;s]kl5 dfq sIffdf lj|mofsnfk u/fpg'kb{5 . o; PsfOdf 
lbOPsf ljifoj:t'af6 ljBfyL{ la?jf / hgfj/df x'g Zjf;k|Zjf;, lgisf;g lj|mofsf]  
kl/ro lbg / j0f{g ug{ ;Ifd x'g] 5g\ . o; PsfOsf] ;xhLs/0f ubf{ ljleGg k|bz{g 
ljlw, If]q e|d0f ljlw, ;f]wk'5 ljlw, k|Zgf]Q/ ljlw, k|of]ufTds ljlw, kl/of]hgf ljlwsf] 
;fy} cg'dfg ug]{, cjnf]sg ug]{ / d"Nofª\sg ug]{, TPS, Brainstorming, exit sllip, mis-
conception checking cflb /0fgLlt / cfjZostfcg';f/ >Job[Zo ;fdu|Lsf] k|of]u ug{ 
;lsg] 5 . 

@= 	 l;sfO pknlAw M

	 •	 la?jfx¿ / hgfj/x¿df x'g] kl/jxg k|lj|mofsf] JofVof ug{ 

	 • 	 hgfj/ / la?jfdf x'g] lgisf;g j|mof t'ngf u/L JofVof ug{ 

	 • 	 la?jf / hgfj/df x'g] Zjf;k|Zjf; k|lj|mofsf] kl/ro lbg / o;sf] dxŒj JofVof ug{ 

#= 	 ljifoj:t' / ;do ljefhg

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

!= hLjg k|lj|mof •	 hLjg k|lj|mofsf] kl/ro -!_
•	 la?jfdf kl/jxg  -!_
•	 hgfj/df kl/jxg -@_
•	 la?jfdf lgisf;g lj|mof  -!_
•	 hgfj/df lgisf;g lj|mof  -!_
•	 la?jfdf Zjf;k|Zjf; lj|mof  -!_
•	 hgfj/df Zjf;k|Zjf; lj|mof -@_

$

@ k|ltlaDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg !
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$= 	 l;sfO ;xhLs/0f lj|mofsnfk (Learning facilitation activities)

 klxnf] lbg

ljifo j:t'M hLjg k|lj|mofsf] kl/ro (Introduction to life processes)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 hLjg k|lj|mofsf] kl/ro lbg

-v_ 	 l;sfO ;xhLs/0f ;fdu|L

	 hLjg k|lj|mof pNn]v ul/Psf rf6{x¿, lrq / lel8of]x¿ 

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

	 lj|mofsnfk ! M dl:tis dGyg (Introducing the lesson with brain storming)

•	 ;a}{k|yd ljBfyL{sf] ljifoj:t'k|ltsf] Wofg cfsif{0f u/fpgsf nflu ;hLjsf] hLjg 
k|lj|mof;Fu ;DalGwt yf]/} ;dosf nflu gfs / d'v aGb ubf{sf] 36gf s:tf] x'G5 
egL lj|mofsnfkx¿ ;~rfng ug{'xf];\ . ljBfyL{nfO{ ug{ nufpg'xf];\ . ljBfyL{nfO{ 
;f; km]g{ gkfpFbf x'g] cK7]/f] dx;'; ug{ nufpg'xf]; .

•	 ljBfyL{nfO{ kfn}kfnf] t/ gbf]l/g] u/L dflg; afFRgsf] nflu ug]{ sfo{x¿ atfpg 
nufpg'xf];\ / ljBfyL{n] k|:t't u/]sf kIfx¿nfO{ z}Ifl0fs kf6Ldf l6kf]6 ug'{xf];\ .

	 lj|mofsnfk @ M hLjg k|lj|mofsf] kl/ro (Introducing Life Processes)

•	 lj|mofsnfk ! sf] cfwf/df hLjg k|lj|mofsf] kl/ro lbg nufpg'xf];\ . ljBfyL{n] 
k|:t't u/]sf kIfx¿nfO{ ;d]6\b} ;hLjx¿sf] j[l4 ljsf; x'g, afFRg / cfˆgf] j+z 
lj:tf/ ug{sf nflu x'g] k|lj|mof nfO{ hLjg k|lj|mof elgG5 cyf{t\ ;hLj j:t'  
afFRgsf] nflu ug]{ ;Dk"0f{ k|lj|mofnfO{ hLjg k|lj|mof elgG5 egL hLjg k|lj|mofsf] 
kl/ro lbg'xf];\ . jg:klt tyf dfgj z/L/df x'g] kf]if0f, kl/jxg, lgisf;g, 
:jf;k|:jf;, kfrg / k|hgg cflb hLjg k|lj|mofsf pbfx/0f egL lgisif{ lbg'xf];\ .

•	 ljBfyL{nfO{ tkl;nsf k|Zgdf ;f]Rg nufpg], hf]8L agfO ;f]r]sf] s'/f ;fyLnfO{ 
;'gfpg] / cGTodf hf]8Laf6 Pp6f ;femf a'emfO tof/ u/L hf]8Laf6 Ps hgfnfO{ 
j|mdzM k|:t't ug{ nufpg'xf];\ . 

	 lj|mofsnfk # M hLjg k|lj|mofsf] k|sf/ / juL{s/0f 
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•	 ljBfyL{nfO{ kfFr ;d"xdf ljefhg u/]/ k|To]s ;d"xnfO{ j|mdzM  kl/jxg, lgisf;g, 
:jf;k|:jf;, kf]if0f / k|hgg gfds/0f u/L cfkm"n] ug]{ -jg:klt tyf hgfj/_ 
lj|mofsnfksf] af/]df atfpg nufpg'xf];\ . 

•	 ;d"xut ¿kdf ljBfyL{n] k|:t't u/]sf] k|ltlj|mofnfO{ ;d]6\b} lrq jf Plgd]6]8 
lel8of]sf dfWdaf6 kl/jxgdf Ps 7fpFaf6 j:t' csf]{ 7fpFdf k'¥ofpg], grflxg] 
kbfy{ aflx/ kmfNg] lgisfifg, ;f; km]g]{ tyf zlSt pTkfbg x'g] Zjf;k|Zjf;, vfgf 
agfpg] tyf vfgfsf] kfrg x'g] kf]if0f tyf cfkm" h:t} hLj tyf ;Gtfg pTkfbg 
ug]{ k|hggsf] ¿kdf hLjg k|lj|mofsf] k|sf/sf] pbfx/0f lbg'xf];\ . 

-3_ 	 d"Nofª\sg

	 • 	 Exit slip techniqe k|of]u u/L k|To]s ljBfyL{nfO{ cfkm"n] l;s]sf] Ps Ps s'/f n]Vg 
		  nufpg'xf];\ jf df}lvs ¿kdf eGg nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

-ª_ 	 kl/of]hgf sfo{ 

	 • 	 hLjg k|lj|mofsf pbfx/0fx¿ b]lvg] ;kmf lrq agfpg nufO{ sIff sf]7fsf leQfdf 
		  k|bz{g ug{ nufpg'xf];\ / o;af/]df sIffdf 5nkmn klg u/fpg'xf];\ .

 bf];|f] lbg

ljifo j:t' M la?jfdf kl/jxg (Transportation in plants)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 la?jfdf x'g] kl/jxgsf] ;fdfGo kl/ro lbg 

-v_ 	 l;sfO ;xhLs/0f ;fdu|L

	 la?jfdf x'g] k/Ljxgsf] lrq tyf lel8of], lj|mofsnfksf] nflu la?jfsf] ;]tf] km"n;lxtsf]  
	 xfFuf, ljs/, /ª\uLg kfgL cflb . 

-u_ 	 l;sfO ;xhLs/0f lsofsnfk

	 lj|mofsnfk !M dl:tis dGyg (Introducing the lesson with brain storming)

•	 xfdL afFRgsf nflu vfgf vfG5f}F . vfgfsf] kfrg eO;s]kl5 x/]s sf]ifdf 
kf]ifs tŒj s;/L k'U5g\ xf]nf < xfdLn] vfPsf] cf}ifwL k]6df uP klg To;sf] c;/ 
cf}Fnfsf] 3fpdf s;/L x'G5 xf]nf < o; k|sf/sf k|Zgx¿sf] pQ/ vf]Hg dl:tis dGyg  
u/fpg'xf];\ .  
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•	 ljBfyL{sf k|ltlj|mofnfO{ ;d]6\b} ;hLjsf] z/L/df 
ePsf x/]s hLljt sf]ifnfO{ :j:y /xg / afFRgsf 
nflu ltgLx¿nfO{ clS;hg, kf]ifstŒj / cGo kbfy{sf] 
cfjZostf kb{5 . sf]ifnfO{ cfjZos kg]{ kbfy{ sf]if;Dd 
k'¥ofpg] / cgfjZos kbfy{ sf]ifaf6 ;DalGwt cª\
udfkm{t lgisf;g cª\u ;Dd k'¥ofpg] sfdnfO{ kl/jxg 
elgG5 egL kl/jxgnfO{ kl/eflift ug'{xf];\ .

	 lj|mofsnfk @ M  la?jfdf kl/jxg (Transportation in plants)

•	 k|of]ufTds 
lj|mofsnfkcGtu{t 
lbPsf] lj|mofsnfk 
la?jfdf x'g] kl/
jxg sIffdf k|bz{g 
ug{'xf];\ . h;sf] 
nflu la?jfsf] ;]tf] 
km"n;lxtsf] xfFuf, 
las/, /+ª\uLg kfgL lng'xf];\ . lbPsf] ljlwcg';f/ ljBfyL{nfO{ ;d]t ;d"x ;d"xdf 
lj|mofsnfk k"/f u/fpg'xf];\ . 

•	 k|of]usf] lgisif{ k|:t't ug{ nufpg'xf];\ / la?jfdf x'g] kl/jxg ;DaGwdf lgDg 
lgisif{ lbg'xf];\ .

la?jfn] h/fsf] dbtn] df6f]af6 ;f];]sf] kfgL / nj0f hfOnd tGt'af6 sf08 xfFuf 
/ kftx¿;Dd k'¥ofpF5 . kftnufot xl/of] efudf lgdf{0f ePsf] vfgfˆnf]od tGt'n] 
la?jfsf ;a} efudf n}hfG5 . oL ;a} la?jfdf x'g] kl/jxgsf pbfx/0f x'g\ . la?jfdf 
clS;hg, sfa{g 8fOcS;fO8 h:tf UofF;sf] kl/jxg klg x'G5 . o:tf UofF; :6f]df6f 
h:tf dl;gf l5›af6 leq k;L kfgLdf 3f]lnP/ hfOndtGt'af6 kl/jxg x'G5g\ .

-3_ 	 d"Nofª\sg

	 k|of]ufTds sfo{sf] d"Nofª\sg cfGtl/s d"Nofª\sgdf plNnlvt ;"rssf cfwf/df ug'{xf];\  
	 / ;+1fgfTds If]qsf pknlAwsf] n]vfhf]vf ug{ lgDg k|Zg jf cGo k|Zg lgdf{0f u/L  
	 d"Nofª\sg ug'{xf];\ . 

	 • 	 la?jfdf x'g] kl/jxg ;lrq j0f{g ug{'xf];\ .

	 • 	 la?jfdf x'g] kl/jxgsf]  Pp6f lj|mofsnfksf] JofVof ug{'xf];\ .
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-ª_ 	 kl/of]hgf sfo{ 

	 cfkm\gf] 3/ jf 3/ glhs} jf ljBfno jf jg jf cGo 7fpFdf la?jfdf ePsf] kl/jxgsf]  
	 cjnf]sg ug'{xf];\ / To;nfO{ lrq;lxt n]v]/ sIffdf k|:t't ug'{xf];\ .  

 t];|f] / rf}yf] lbg

ljifoj:t' M  hgfj/df kl/jxg (Transportation in Animals)

-s_ 	 l;sfO pknlAw ÷ljlzi6 p2]Zo 

	 hgfj/df x'g] kl/jxgsf] pbfx/0f lbg / kl/jxg k|lj|mof JofVof ug{ 

-v_ z}Ifl0fs ;fdu|L

	 hgfj/df x'g] kl/jxgsf] lrq tyf lel8of]

	 :kf]~h / xfO8«fdf x'g] kl/jxg

	 dfgj /St;~rf/ k|0ffnL / /utsf] agfj6sf lrq / lel8of]x¿, d'6'sf] df]8]n cflb .

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

	 lj|mofsnfk ! M dl:tis dGyg (Introducing the lesson with brain storming)

	 lgDg k|Zg ;f]w]/ dl:tis dGyg u/fpg'xf];\ / cg'ej atfpg nufpg'xf];\ . 

	 • 	 xfd|f] z/L/nfO{ rflxg] j:t'x¿ Ps 7fpFaf6 csf]{ 7fpFdf s;n] k'¥ofpg] sfd s;n] 
		  u5{ < s;/L k'U5 <

	 • 	 s]  Pssf]ifLo hLj, d]?b08 ePsf / gePsf hLjdf Ps} k|sf/sf] kl/jxg x'G5 
		  xf]nf, lsg <

	 lj|mofsnfk @M  	 Pssf]ifLo hgfj/df kl/jxg lj|mof (Transportation in unicellular 
				    organisms):

•	 :kf]Gh / cldaf h:tf Pssf]ifLo hLjdf x'g] kl/jxgsf] 
Plgd]6]8 lel8of] k|bz{g ug'{xf];\ / kl/jxg s;/L x'g] 
/x]5 < atfpg nufpg'xf];\ . 

•	 ltgLx¿sf] z/L/sf nflu cfjZos kg]{ vfgf / clS;hg 
h:tf kbfy{ sf]iflemNnLaf6 leq l5g]{ / cgfjZos kbfy{ 
sf]if lemNnLaf6 g} aflxl/g] x'G5g\ . o:tf kbfy{ ;fO6f]
KKnfHdfaf6 g} kl/jxg x'G5 eGg] lgisif{ lbg'xf];\ . 
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	 lj|mofsnfk # M 	 ax'sf]ifLo hgfj/df kl/jxg lj|mof (Transportation in multicellular 
				    organisms):

	 •	 xfO8«f / h]nLlkm; h:tf ax'sf]zLo hLjx¿sf] lrqx¿ b]vfpFb} 
		  ljz]if k|sf/sf hLjx¿df ljz]if k|sf/sf cª\ux¿af6 kl/jxg  
		  x'G5 eGg] s'/fsf] JofVof ug{'xf];\ . vfgf kfgL / clS;hg  
		  z/L/leq ePsf Sofgn tyf tGt'x¿n] kl/jxg ub{5g\ eGg]  
		  tYonfO{ lrq / lel8of]åf/f k|bz{g ug'{xf];\ .

	 lj|mofsnfk $M 	 dfgj /St;~rf/ k|0ffnL / o;sf] agfj6 (Blood 
				    Circulation system in human and its structure )

	 • 	 dfgj /St;~rf/k|0ffnLsf] lrq k|bz{g ug{'xf];\ . o;nfO{ 
		  cjnf]sg ug{ nufO{ To;sf cfwf/df ljBfyL{nfO{ lgDg k|Zg  
		  ;f]Wg'xf]; M

		  –	 /St;~rf/ k|0ffnL eg]sf] s] xf]<

		  –	 dfgjz/L/df /St ;~rf/sf] cfjZostf lsg kb{5 <

		  –	 /St;~rf/df ;+nUg x'g] d'Vo efux¿ s] s] x'g\ <

•	 ljBfyL{af6 k|fKt pQ/nfO{ 
k|f]T;flxt ub}{ lrqsf] dfWodaf6 
yk k|:6 kfg{'xf];\ . 

•	 d'6'sf] df]8]n b]vfO{ o;sf d'Vo 
efux¿ cjnf]sg ug{ lbg'xf];\ .

•	 /St;~rf/ k|0ffnL /ut /StgnLx¿
/ d'6' ldn]/ ag]sf] x'G5 . clS;hg 
tyf kf]ifstŒjx¿ /StgnL x'Fb} 
k|To]s sf]ifdf k'U5g\ / sf]ifx¿n] l8ˆo'hg ljlwaf6 cfjZos kf]ifs tŒj ;f];]/ lng] 
/ sfd gnfUg] kbfy{nfO{ /uts} dfWodaf6 aflx/ k7fpF5 . o;nfO{ kl/jxg elgg] 
s'/fsf] hfgsf/L lbg'xf];\ . 

-3_ 	 d"Nofª\sg

	 ljifoj:t'sf] a'emfOsf] n]vfhf]vf ug{ lgDglnlvt k|Zg jf cGo k|Zg ;f]w/ d"Nofª\sg  
	 ug'{xf];\ M 	

	 –	 Pssf]ifLo / ax' sf]ifLo hLjx¿lar x'g] kl/jxgsf] leGgtf pNn]v ug{'xf];\ .
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	 –	 dfgj z/L/df kl/jxg s;/L x'G5 < j0f{g ug'{xf];\ .

-ª_ 	 kl/of]hgf sfo{ 

	 dfjg z/L/df x'g] kl/jxgnfO{ df]8]n jf lrq agfO{ sIffdf k|:t't ug'{xf];\ .

 kf“rF}“ lbg 

ljifoj:t' M la?jfdf lgisf;g lj|mof (Excretory system in plants)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 la?jfdf x'g] lgisf;g lj|mof JofVof ug{

-v_ 	 l;sfO ;xhLs/0f ;fdu|L  

	 la?jfdf x'g] lgisf;gsf] lrq tyf lel8of]

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

	 lj|mofsnfk ! M lgisf;sf] kl/ro

•	 s] tkfO{FFn] laxfgLkv lrqdf b]vfP h:t} la?jfsf 
kftsf] lsgf/fdf kfgLsf yf]kf 6fFl;P/ /x]sf]   
b]Vg'ePsf] 5 < tL kfgLsf yf]kf sxfFaf6 cfPsf 
xf]nfg\ <

•	 ;hLjsf z/L/df ljleGg hLjg k|lj|mof ;~rfng 
x'Fbf s]xL o:tf kbfy{x¿ klg aG5g\ h'g z/L/nfO{ 
sfd nfUb}gg\ . To:tf kbfy{nfO{ z/L/af6 
aflx/ kmfNg'kg]{ x'G5 . ;hLjsf] z/L/leq /x]sf  
cgfjZos kbfy{ z/L/af6 aflx/ kmfNg] lj|mofnfO{ lgisf;g lj|mof elgG5 . ljleGg 
dfqf / ljleGg ¿kdf jg:klt / hgfj/ b'j}n] lgisf;g u5{g\ .

	 lj|mofsnfk @ M la?jfdf lgisf;g lj|mof (Excretory system in plants)

	 • 	 la?jfdf lgisf;g s;/L x'G5 < 5nkmn u/fpg'xf];\ / 5nkmnaf6 cfPsf kIfx¿nfO{ 
		  ;d]6\b} tn lbOPsf] lrq jf cGo ;fGble{s lrq jf lel8of] k|bz{g u/L lgDg lgisif{  
		  lbg'xf];\ . 

	 –	 la?jfn] clS;hg, sfa{g 8fOcS;fO8 / kfgLsf] lgisf;g u5{ . xl/of la?jfn]  
		  k|sfz ;+Zn]if0f lj|mof ubf{ lg:s]sf] clS;hgsf] s]xL dfqf pSt la?jfn] g}  
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		  Zjf;k|Zjf;df k|of]u u5{ eg] a9L ePsf] clS;hg jfo'd08ndf kmfN5 .

		

	 –	 la?jfn] Zjf;k|Zjf; ubf{ la?jfnfO{ grflxg] sfa{g 8fOcS;fO8 UofF; jfo'd08ndf  
		  :6fdf6faf6 kmfN5 . la?jfn] a9L ePsf] kfgLnfO{ pT:j]bg lj|mofaf6 afkmsf ¿kdf  
		  aflx/ kmfN5 . la?jfsf kftsf 6'Kkfdf /x]sf xfO8fyf]8 eGg] ;fgf l5b|af6  
		  cgfjZos kfgL yf]kfsf ¿kdf lgisf;g x'G5 . o; k|lj|mofnfO{ u6];g elgG5 .  
		  la?jfdf hgfj/sf] h:tf ljz]if lsl;dsf lgisf;g cª\u x'Fb}gg\ . s]xL la?jfn]  
		  vf]6f], b'w h:tf] kbfy{ / t]n h:tf] kbfy{ lgisf;g u5{g\ .

-3_ 	 d"Nofª\sg

	 •	 lgDglnlvt k|Zg jf cGo k|Zg tof/ u/L l;sfOsf] d"Nofª\sg ug'{xf];\ .	

		  –	 lgisf;g eg]sf] s] xf] <

		  –	 la?jfdf x'g] lgisf;gsf pbfx/0fx¿ n]Vg'xf];\ .

		  –	 la?jfdf lgisf;g s;/L x'G5 < 

-ª_ 	 kl/of]hgf sfo{

	 tkl;nsf] kl/of]hgf sfo{ ug{ nufO{ lj|mofsnfk tyf lgisif{nfO{ sIffdf k|:t't ug{  
	 nufpg'xf];\ M 

	

 5||}6f}“ lbg

ljifo j:t' M hgfj/df lgisf;g lj|mof (Excretory system in animals)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 hgfj/df x'g] lgisf;gsf] pbfx/0f lbg / lgisf;g k|lj|mof JofVof ug{
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-v_ 	 l;sfO ;xhLs/0f ;fdu|L

	 • 	 hgfj/df x'g] lgisf;gsf] lrq tyf lel8of]

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

	 lj|mofsnfk ! M jfd{ck (Warm up)

• 	 ljBfyL{nfO{ xfd|f] z/L/nfO{ grflxg] s'g s'g j:t'x¿ xfd|f] z/L/af6 aflx/ lg:sG5 
jf aflx/ kmfNg'k5{ < Ps Ps pbfx/0f eGg nufpg'xf];\ / ;"rL tof/ ug'{xf];\ . 
ljBfyL{n] eg]sf] pbfx/0fnfO{ ;d]6\b} lk;fa, lb;f, l;Fufg, sfa{g 8fOcS;fO8 cflb 
z/L/af6 aflx/ lg:sg] jf aflx/ kmfNg] ul/G5 egL lgisif{ lbg'xf];\ . o;/L z/L/
nfO{ grflxg] j:t' z/L/ aflx/ kmfNg] lj|mof g} lgisf;g xf] eGg] s'/fsf] hfgsf/L 
lbg'xf];\ . 

	 lj|mofsnfk @ M hLjx¿df x'g] lg:sf;g 

•	 hLjx¿df lgisf;g s;/L x'G5 < s] Pssf]ifLo hLjb]lv ax'sf]ifLo hLjdf Ps} 
k|sf/n] lgisf;g x'G5 xf]nf < cflb k|Zgdf 5nkmn u/fpg'xf];\ / ljBfyL{nfO{ cf-
cfkm\gf] wf/0ff atfpg nufpg'xf];\ . 

•	 hLjx¿df x'g] lgisf;g k|lj|mof ;DaGwdf tkl;nsf lrq tyf lel8of] k|bz{g u/L 
cjnf]sg u/fpg'xf];\ / lgisif{ lbg'xf];\ M 

	 hLjx¿sf] agfj6 / ljsf;cg';f/ lgisf;g lj|mof klg km/s x'G5 . Pssf]
iLfo hLjdf sf]ifLo lgisf;g x'G5 eg] 7'nf hLjx¿df lgisf;gsf nflu ljz]if  
cª\ux¿ /x]sf x'G5g\, h:t} M dflg;df 5fnf, kmf]S;f], lduf}{nf, 7'nf] cfGb|f cflbaf6 
lgisf;g x'G5 . Pssf]ifLo hgfj/x¿df lgisf;g sf]iflemNnLaf6 x'G5 . l8ˆo'hg 
ljlwaf6 Pssf]ifLo hgfj/nfO{ sfd gnfUg] kbfy{ sf]iflemNnL xF'b} aflx/ lgl:sG5g\ .  
km6\ofª\u|f h:tf ls/fdf lgisf;g sfo{ dflNkmlhog 6\o'a'n eGg] gnLaf6 x'G5 . 
dflg; / cGo ljsl;t hgfj/x¿df 5fnf, kmf]S;f] / lduf}{nf h:tf cª\uaf6 
lgisf;g x'G5 . ljsl;t hgfj/x¿sf] z/L/df 5fnfn] kl;gf, kmf]S;f]n] sfa{g 
8fOcS;fO8 / lduf}{nfn] d"qsf ¿kdf lgisf;g u5{ . 5fnfdf /x]sf kl;gf u|lGyn] 
a9L kfgL, nj0f / o'l/ofsf] lgisf;g u5{g\ .
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-3_ 	 d"Nofª\sg

	 lgDglnlvt k|Zg ;f]wL p2]Zo tyf l;sfO pknlAw k"/f eP gePsf] d"Nofª\sg ug'{xf];\ M

	 •	 hgfj/df x'g] lgisf;g lj|mof eg]sf] s] xf] <

	 • 	 lgisf;g lsg ug'{k5{ <

	 • 	 dflg;df x'g] lgisf;g lj|mof j0f{g ug'{xf];\ . 

	 • 	 Pssf]ifLo hLj / ax'sf]ifLo hLjdf lg:sf;g k|lj|mofdf s] km/s 5 <

-ª_ 	 kl/of]hgf sfo{ 

	 • 	 dflg;df lgisf;gdf efu lng] cª\ux¿sf] lrq agfpg'xf];\ / lgisf;g x'g] 
		  k|lj|mofnfO{ a'Fbfut ¿kdf n]Vg'xf];\ / sIffdf k|:t't ug'{xf];\ .  

 ;ftf}“ lbg

ljifoj:t' M la?jfdf Zjf;k|Zjf; lj|mof (Respiration in plants)

-s_ 	 l;sfO pknlAw ÷ljlzi6 p2]Zo

	 • 	 la?jfdf x'g] Zjf;k|Zjf; lj|mof j0f{g ug{ 

	 • 	 la?jfdf x'g] Zjf;k|Zjf; lj|mofsf] k|bz{g ug{

-v_ 	 l;sfO ;xhLs/0f ;fdu|L

	 la?jfdf x'g] Zjf;k|Zjf;sf] lrq tyf lel8of]

	 a?jfsf kft, :6f]df6fsf] ;kmf lrq, udnf;lxtsf] la?jf, ;]tf] Knfl:6ssf] emf]nf, kfgL

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

	 lj|mofsnfk ! M ;f; km]g'{ / Zjf;k|Zjf; lj|mofsf] kl/ro

•	 s] ;f; km]g'{ / Zjf;k|Zjf; lj|mof ug'{ Pp6} k|lj|mof xf] < s] la?jfx¿n] Zjf;k|:jf; 
lj|mof u5{g\ < cflb k|Zgdf cg'ej atfpg nufpg'xf];\ . 

•	 ljBfyL{sf] cg'eanfO{ ;d]6\b} ;f; km]g]{ lj|mofdf s]an UofF;sf] cfbfgk|bfg 
x'G5 . Zjf;k|Zjf; lj|mof sf]ifleq x'g] hl6n k|lj|mof xf] . hgfj/ / la?jf ;a}n] 
Zjf;k|:jf; lj|mof u5{g\ . b'j}n] ;f; km]bf{ clS;hg lnG5g\ / sfa{g 8fOcS;fO8 
kmfN5g\ . vfgfdf ePsf] kf]ifs tŒj 6'lj|mP/ zlSt pTkGg x'g] lj|mof :jf;k|:jf; 
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xf] . o; lj|mofnfO{ 5f]6s/Ldf tn lbOPcg';f/ JoSt ug{ ;lsG5 . kf]ifs tŒj + 
-Un'sf]h_ + clS;hg → kfgL + sfa{g 8fOcS;fO8  +  zlSt eGg] s'/fsf] hfgsf/L 
lbg'xf];\ .

	 lj|mofsnfk @ M k|of]ufTds lj|mofsnfk !

•	 Pp6f udnf;lxtsf] la?jf lnO{ To;df kfgL /flvlbg'xf];\ . lrqdf b]vfP 
em}F udnfsf] la?jfnfO{ ;]tf] Knfl:6ssf] emf]nfn] 5f]kL s]xL a]/ 3fddf /fvL lbg'xf];\ . 
To;kl5 ljBfyL{nfO{ j|mdzM cjnf]sg ug{ nufpg'xf];\ . udnfsf] 
Knfl:6sleq kfgLsf] yf]kf b]lvG5g\, tL  
kfgLsf] yf]kf sxfFaf6 cfPsf xf]nfg\ egL 5nkmn  
u/fpg'xf];\ . o; k|of]usf] lgisif{sf ¿kdf la?jfn] 
a9L ePsf] kfgL kftsf] dfWodaf6 aflx/ kmfN5 . 
o; lj|mofnfO{ pT:j]bg (Transpiration) elgG5 egL 
atfpg'xf];\ .

	 lj|mofsnfk # M k|of]ufTds lj|mofsnfk @

	 • 	 kf7\ok':tsdf plNNflvt tkl;nsf] lj|mofsnfk u/fpg'xf];\ / k|of]usf] lgisif{ 
		  atfpg nufpg'xf];\ . 

		   

•	 sf]lgsn ˆnf:sdf /x]sf] cª\s'l/t lapn] ;f; km]bf{ 5f]8]sf] sfa{g 8fOcS;fO8n] 
r'gkfgLnfO{ b'lwnf] agfPsf] xf] . o; k|of]un] of] k|dfl0ft u5{ ls la?jfn] klg ;f; 
km]bf{ sfa{g 8fOcS;fO8 kmfNg\ .

3_ 	 d"Nofª\sg 

	 •	 dfly plNNflvt k|of]ufTds sfo{sf] d"Nofª\sgsf nflu ljBfyL{ l;sfOsf nflu 
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		  d"Nofª\sg dfkb08 @)*) cg';f/sf] ?la|S; k|of]u u/L n]vfhf]vf ug'{xf];\ /  
		  clen]vLs/0f ug'\{xf];\ . 

•	 ;+1fgfTds If]qsf l;sfO pknlAwsf] d"Nofª\sg ug{ tkl;nsf k|Zg jf cGo k|Zg 
lgdf{0f u/L n]vf]hf]vf ug{'xf];\ . 

		  –	 la?jfdf Zjf;k|Zjf; lj|mof eg]sf] s] xf] <

		  –	 la?Jfdf ;f; km]g'{ / Zjf;k|Zjf; lj|mofdf s] km/s 5 <

		  –	 la?Jfdf x'g] Zjf;k|Zjf; lj|mofsf] j0f{g ug'{xf];\ . 

 cf7f}“ / gjf}“ lbg

ljifoj:t' M hgfj/df Zjf;k|Zjf; lj|mof (Respiration in Animals)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 hgfj/df x'g] Zjf;k|Zjf;sf] k|lj|mof JofVof ug{

	 • 	 hgfj/df x'g] Zjf;k|Zjf; lj|mofsf] df]8n tof/ ug{ / k|lj|mof j0f{g ug{ 

-v_ 	 l;sfO ;xhLs/0f ;fdu|L

	 hgfj/df x'g] Zjf;k|Zjf;sf] lrq tyf lel8of]

	 a]n'g – @, l;;L !, ss{, kftnf] Knfl:6s l;6, /a/ 6\o'a, Y cfsf/sf] gnL, wfuf] cflb .

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

	 lj|mofsnfk ! M dl:tis dGyg (Introducing the lesson with brain storming)

•	 Ps hgf ljBfyL{nfO{ cufl8 af]nfpg'xf];\ .
pSt ljBfyL{nfO{ cGo ljBfyL{lt/ kmsf{O{ 
Ps}l5g gfs / d'v aGb ug{ nufpg'xf];\ . 
ca p;nfO{ s:tf] cg'ej eof] eg]/  
;f]Wg'xf];\ . 

•	 cGo ljBfyL{nfO{ klg ;f]xL lj|mofsnfk 
ug{ nufpg'xf];\ . ;a};u j|mdzM 
pgLx¿sf] cg'ej JoSt ug{ nufpg'xf];\ . 
o;kl5 xfdLn] jfo'd08naf6 gfs x'Fb} leq xfjf lng] / leqsf] xfjf aflx/ kmfNg] 
ub{5fF} . o;nfO Zjf; k]mg'{ cyf{t\ afx\o Zjf;k|Zjf; elgG5 egL k|:6 kfg'{xf];\ . 
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	 lj|mofsnfk @ M Zjf;k|Zjf; lj|mof  

•	 vfgfaf6 k|fKt Un'sf]h Zjf;k|Zjf; lj|mofåf/f lnPsf] clS;hg;Fu ldnL zlSt 
lgdf{0f x'G5 eGg] s'/f atfpg'xf];\ . o;/L Zjf;k|Zjf; eg]sf] clS;hg / vfgflar 
/f;folgs k|ltlj|mof eO{ zlSt lg:sg] lj|mof xf] h;nfO{ cfGtl/s Zjf;k|Zjf; egL 
k|:6 kfg'{xf];\ .

	 C6H12O6 + O2	→	 CO2 + H2O + Energy

	 olb ;Dej ePdf u8\of}nf jf h'sf jf Eofu'tf b]vfO{ logLx¿sf] 5fnfsf] cjnf]sg 
u/fpg'xf];\ . cGoyf logLx¿sf] lrq b]vfO{ logLx¿n] s]af6 Zjf; k]mb{5g\ xf]nf < 
eGg] k|Zgdf 5nkmn u/fpg'xf];\ . cGTodf logLx¿sf] 5fnf g/d / cf]l;nf] x'g] / 
5fnfåf/f g} Zjf; k]mg]{ s'/f atfpg'xf];\ .

•	 ljBfyL{nfO{ ;fª\nf, k'tnL jf ls/fx¿ b]vfO{ 
logLx¿n] sxfFaf6 Zjf; k]mb{5g\ egL k|Zg ug'{xf];\ . 
ls/fx¿ e'OFdf a:bf z/L/sf] tNnf] efu tndfly 
ub{5g\ lsg xf]nf < egL 5nkmn u/fpg'xf];\ / 
cGTodf To;f] ug'{sf] sf/0f Zjf;k|Zjf; xf] /  
ls/fx¿n] Zjf;gnLaf6 Zjf; k]mg]{ sfd ub{5g\ 
eGg] s'/f k|:6 kfg'{xf];\ . ls/fx¿ b]vfO{ k|b{zg 
ubf{ ;a} ls/fx¿ ;dfTg jf 5'g x'G5 x'Fb}g, s]xL 
ls/fx¿ ljiffn' x'g ;S5g\ eGg] ljifodf ;fjwfg 
u/fpg'xf];\ . 

•	 ljBfyL{nfO{ df5f jf Eofu'tfsf] r]kfuf8f b]v]sf 5f} < egL k|Zg ug'{xf];\ . df5fsf] 
:k]l;d]g jf lrq b]vfO{ logLx¿n] sxfFaf6 Zjf; k]m5{g\ eGg] ljifodf 5nkmn  
u/fpg'xf];\ . ;Dej ePdf df5f jf r]kfuf8fn] km'nsfaf6 Zjf; k]m/]sf] lel8of] b]
vfpg'xf];\ / logn] km'Nsfaf6 Zjf; k]mg]{ s'/f atfOlbg'xf];\ .

•	 Ps sf]ifLob]lv ljsl;t hgfj/x¿n] ;f; km]g{ sf]iflemNnL, l5b|x¿, :kfO/]sn, 
5fnf, luN;, gfs, d'v, kmf]S;f] cflb cª\ux¿sf] k|of]u u5{g\ eGg] s'/fsf] hfgsf/L 
lbg'xf];\ . 

	 lj|mofsnfk # M kl/of]hgf sfo{

•	 ljBfyL{nfO{ % ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ 
b'O{ cf]6f a]n'g, ! l;;L, ss{, kftnf] Knfl:6s, /a/ 
6\o'a, Y cfsf/sf] gnL, wfuf] ljt/0f ug'{xf];\ . plNNflvt 
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;fdu|Lsf] k|of]u u/L ZjfZfk|Zjf;sf] df]8]n agfpg'xf];\ / ;d"xut ¿kdf  lrqdf 
h:t} kmf]S;f]sf] df]8n tof/ ug{ nufpg'xf];\ . o; df]8]nsf] k|bz{g u/L dfgj z/L/
df x'g] Zjf;k|Zjf; k|lj|mofsf] JofVof ug{ nufpg'xf];\ . 

•	 kmf]S;f]sf] df]8n jf ;kmf lrq b]vfO{ kG5L, hgfj/ tyf dflg;x¿n] kmf]S;f]af6 
Zjf; k]mg]{ s'/f atfOlbg'xf];\ . dflg;df x'g] Zjf;k|Zjf; lj|mofsf] j0f{g ug'{xf];\ .

-3_ 	 d"Nofª\sg

	 • 	 cfGtl/s d"Nofª\sg dfkb08cg';f/ kl/of]hgf sfo{sf] d"Nofª\sg ug'{{xf];\ . 
		  ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ lgDg k|Zg jf cGo k|Zg tof/  
		  u/L ;f]Wg'xf];\ . 

		  –	 Zjf;k|Zjf; lj|mof eg]sf] s] xf] <

		  –	 Eofu'tfn] s'g cª\uaf6 Zjf;k|Zjf; ub{5 <

		  –	 ls/fx¿df Zjf; k]mg{ s'g cª\u /x]sf] x'G5 <

		  –	 df5fn] s'g cª\uaf6 Zjf; k]mb{5g\ <

 b;f}“ lbg 

k|ltlaDat l;sfO tyf ;du| PsfOsf] d"Nofª\sg (Reflective learning and entired unit assessment)

•	 ljBfyL{nfO{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltlaDag 
ug{ nufpg ;lsG5 . 

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

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

•	 k|of]ufTds / kl/of]hgf sfo{sf] nflu cfGtl/s d"Nofª\sg dfkb08cg';f/ lg/Gt/ 
n]vfhf]vf u/L clen]vLs/0f ug'{xf];\ . 

•	 PsfOsf] cGTodf 1fg, af]w, k|of]u / pRr bIftf tx ;d]6\g] j:t'ut tyf 5f]6f] pQ/
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cfpg] k|Zg lgdf{0f u/L df}lvs tyf lnlvt hfFr u/]/ ljBfyL{n] lbPsf] pQ/sf] cfwf/df 
d"Nofª\sgg ug{ ;lsG5 . 

•	 x/]s pkPsfO sf] cGTodf lbOPsf cEof;sf k|ZgnfO{ cfwf/ agfO{ ;du| PsfOsf] 
d"Nofª\sgg ug{ ;lsG5 . 

!= 	 lbOPsf ;xL ljsNkdf l7s lrx\g -_ nufpg'xf];\ M

	 -s_ 	s'g k|lj|mofdf cgfjZos kbfy{ sf]ifaf6 lgisf;g cª\u;Dd cfpF5 <

		  -c_ Zjf;k|Zjf;		  -cf_ /St;~rf/  	 -O_ lgisf;g   -O{_ k|hgg

	 -v_ 	s'g efudf clS;hg / sfa{g 8fOcS;fO8sf] ;f6km]/ x'G5 <

		  -c_ lduf}{nf		  -cf_ n]lG6;]n 	  	 -O_ hfOnd	 -O{_ PlNecf]n;\

	 -u_ 	ls/fx¿sf] Zjf;k|Zjf; cª\u s'g xf] <

		  -c_ :6f]df6f		  -cf_ :kfO/]sn 		   -O_ n]lG6;]n		  -O{_ 5fnf

	 -3_ 	la?jfdf x'g] kfgLsf] lgisf;g;Fu s'g egfO ;To xf] <

		  -c_ la?jfn] kfgLnfO{ afkmsf ¿kdf lgisf;g u5{ .

		  -cf_ la?jfn] kfgLnfO{ yf]kfsf ¿kdf lgisf;g u5{ .

		  -O_ la?jfn] kfgLnfO{ afkm / yf]kf b'j}sf ¿kdf lgisf;g u5{ .

		  -O{_ la?jfn] kfgLsf] ;a} ¿kdf lgisf;g u5{ .

	 -ª_ kf]ifs tŒj -Un'sf]h_, +clS;hg, kfgL, sfa{g 8fOcS;fO8 / zlSt of] /f;folgs 
		  k|ltlj|mof s'g hLjg k|lj|mof;Fu ;DalGwt 5 <

		  -c_ kfrg 		  -cf_ kl/jxg 	 -O_ lgisf;g	 -O{_ :jf;k|:jf;

	 -r_ tnsf k|Zgsf] pQ/ n]Vg'xf];\ .

		  -c_  la?jfdf kl/jxg s;/L x'G5 <

		  -cf_ Pss f]ifLo hgfj/sf] lgisf;g lj|mof s;/L x'G5 <

		  -O_ dfgjdf Zjf;k|Zjf; lj|mofaf/] 5f]6s/Ldf n]Vg'xf];\ .

		  -O{_  xfdL bf}8Fbf a9L :jFf :jfF x'g] / d'6'sf] w8\sg b'j} lj|mof s;/L a9\5, JofVof  
			   ug'{xf];\ .
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	 -5_  lbOPsf] lrqsf cfwf/df tn ;f]lwPsf k|Zgsf] pQ/ n]Vg'xf];\ M

		  -c_ oL cª\u ;d"xsf] sfd s] xf] <

		  -cf_ P sf] gfd n]Vg'xf];\ .

		  -O_ s'g efudf PlNecf]n; x'G5 <

		  -O{_ Q sf] sfd n]Vg'xf];\ .

   -h_ 	 clS;hg / sfa{g 8fOcS;fO8sf] ;f6k]m/ s'g efudf x'G5 <
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 PsfO  ^       an / rfn (Force and Motion)

			   cg'dflgt sfo{306f M !#

!=	 kl/ro

o; PsfOsf] cWoogkl5 ljBfyL{ b'/L, :yfgfGt/0f, j]u / ultnfO{{ kl/eflift u/L b'/L 
/ :yfgfGt/0f tyf j]u / ultdf km/s 5'6\ofpg, b'/L, :yfgfGt/0f, j]u / ult;DaGwL 
;fwf/0f ul0ftLo ;d:ofx¿ xn ug{, k[YjLn] u'?Tjansf] sf/0fn] ;a} j:t'nfO{{ cfˆgf]  
s]Gb|lt/ tfG5 eGg] tYo atfpg / k|bz{g ug{, sdfgL t/fh' k|of]u u/L j:t'sf] tf}n gfKg 
/ j:t'sf] lk08cg';f/ tf}n lx;fa ug{, 3if{0fsf] kl/efiff lbO{ 3if{0fsf] dfqf j:t'sf] tf}n, 
;Dks{ ;txsf] k|s[lt / j:t'sf] cfsf/df e/kg]{ tYo k|bz{g ug{, 3if{0f 36fpg] tl/sfx¿ 
atfpg tyf b}lgs hLjgdf o;sf] pkof]usf pbfx/0f, kmfObf tyf a]kmfObf atfpg, 
sfo{ / ;fdYo{sf] kl/ro lbg tyf ltgLx¿sf] cGt/;DaGw atfpg, sfo{ / ;fdYo{;DaGwL 
;/n ul0flto ;d:of xn ug{ ;Sg]5g\ . o; PsfOcGtu{t b'/L / :yfgfGt/0fsf] kl/ro / 
leGgtf, j]u / ultdf leGgtf, u'?Tj an / tf}nsf]  kl/ro, lk08;Fusf] ;DaGw, 3if{0fsf]  
kl/ro, kmfObf / a]kmfObf, sfo{ / ;fdYo{sf]  kl/ro / cGt/;DaGw, ;fwf/0f ul0ftLo 
;d:of  h:tf ljifoj:t'x¿ ;d]l6Psf 5g\ . o;sf] k|efj Pjd\ 

pkof]lutf;DaGwL l;sfO pknlAw xfl;n u/fpg ;DalGwt ljifoj:t'df s]lGb|t /xL  
k|of]u, ;d:of ;dfwfg, l;sfO tyf ;~rf/ l;knufotsf Jojxf/s'zn l;ksf] ljsf; 
ug{ ;Ifd agfpg ljBfyL{nfO{ ;DalGwt lj|mofsnfkdf dfkm{t cfjZos ;xhLs/0f ul/g] 
5 . o;sf nflu k|bz{g, k|of]ufTds, ;d:of ;dfwfg, 5nkmn, cGj]if0f, If]q e|d0f 
ljlwsf ;fy} ljleGg ljifoj:t'df ;d"xsfo{, mix and match, misconception checking, 
TPS, brainstorming, Exit Slip cflb /0fgLltsf] ;d]t k|of]u ul/g] 5 .

@= 	 l;sfO pknlAw

	 •	 b'/L, :yfgfGt/0f, j]u / ultnfO{{ kl/eflift u/L b'/L / :yfgfGt/0f tyf j]u / ultdf 
		  km/s 5'6\ofpg

	 • 	 b'/L, :yfgfGt/0f, j]u / ult;DalGw ;fwf/0f ul0ftLo ;d:ofx¿ xn ug{

	 • 	 k[YjLn] u'?Tjansf sf/0fn] ;a} j:t'nfO{{ cfˆgf] s]Gb|lt/ tfG5 eGg] tYo atfpg / 
		  k|bz{g ug{

	 • 	 sdfgL t/fh' k|of]u u/L j:t'sf] tf}n gfKg / j:t'sf] lk08cg';f/ tf}n lx;fa ug{
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	 • 	 3if{0fsf] kl/efiff lbO{ 3if{0fsf] dfqf j:t'sf] tf}n, ;Dks{ ;txsf] k|s[lt / j:t'sf] 
		  cfsf/df e/ kg]{ tYo k|bz{g ug{

	 • 	 3if{0f 36fpg] tl/sfx¿ atfpg tyf b}lgs hLjgdf o;sf] pkof]usf pbfx/0f, 
		  kmfObf tyf a]kmfObf atfpg

	 • 	 sfo{ / ;fdYo{sf] kl/ro lbg tyf ltgLx¿sf] cGt/;DaGw atfpg 

	 • 	 sfo{ / ;fdYo{;DaGwL ;/n ul0flto ;d:of xn ug{

#= 	 ljifoj:t' / ;do ljefhg

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

-3G6fdf_

!= an / rfn •	 b'/L / :yfgfGt/0fsf] kl/ro / pbfx0f -@_

•	 j]u / ultsf] kl/ro / pbfx/0f -@_

•	 j]u / ult;Fu ;DalGwt ;fwf/0f u0fLtLo ;d:of 
-!_

•	 b'/L / :yfGt/0f tyf ult / j]udf leGgtf -!_

^

@= u'?Tjan /  
tf}n

•	 u'?Tjan / tf}nsf] kl/ro -!_

•	 lk08 / tf}nlarsf] ;DaGw -!_

@

#= 3if{0f •	 3if{0fsf] kl/ro, o;sf kmfObf / a]kmfObfx¿ -!_

•	 3if{0f 36fpg] tl/sf -!_

@

$= sfo{ / 
;fdYo{

•	 sfo{ / ;fdYo{sf] kl/ro / cGt/;DaGw -!_

•	 sfo{ / ;fdYo{sf ;fdfGo ul0ftLo ;d:of -!_

@

%= k|ltlaDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg !

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

 klxnf] / bf];|f]  lbg

ljifoj:t' M  b'/Lsf] / :yfGt/0fsf] kl/ro / pbfx/0f

-s_ 	 l;sfO pknlAw÷ljlzi6 pª]Zo 

	 • 	 b'/Lsf] / :yfGt/0fsf] kl/ro / pbfx/0f lbg
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-v_	 z}Ifl0fs ;fdu|L 

	  b'/L / :yfgfGt/0f;DaGwL rf6{k]k/, lel8of] lSnK;\

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

	 lj|mofsnfk ! M dl:tis dGyg

•	 ann] j:t'df rfn pTkGg ug{] tYo :d/0f u/fpFb} lgDg pbfx/0f dfly dGyg u/
fpg'xf];\ .

•	 /d]zsf] 3/ …AÚ 7fpFdf 5 . pgsf] 3/sf] k"j{ 
…BÚ 7fpFdf ljBfno /x]sf] 5 . pSt ljBfno hfg] 
b'O{cf]6f af6f]x¿ /x]sf 5g . af6f] …vÚ df /x]sf] 
k'n eTs]sf] 5 . …sÚ af6f] afª\uf] l6ª\uf] 5 eg] 
af6f] …vÚ l;wf 5 t/ af6f] v df k'n gePsf] 
x'gfn] pgL af6f] s g} k|of]u ub{5g .

		  – s] To; af6f]df /d]z Pp6} lb;f}Fdf lx8\5g xf]nf < 

		  – /d]zsf] 3/ / ljBfnolarsf] ;a}eGbf 5f]6f] af6f] s'g xf] < 

		  – af6f] v s];Fu ;DalGwt 5 <

		  – s] ca /d]zn] ;w}F af6f] s k|of]u ug{ ;Snfg\ t < sf/0f lbg'xf];\ .

	 o; lj|mofsnfksf cfwf/df b'/L / :yfgfGt/0f 5'6\ofpg nufpg'xf];\ .

	 lj|mofsnfk @ M b'/Lsf] kl/ro / pbfx/0f

•	 sIffsf]7fdf /flvPsf] 8]:s a]RgnfO{{ ljr efutkm{ ;f/]/ 
sIff sf]7fleq jl/kl/ lxF8\g ldNg] agfpg'xf];\ / lardf 
klg Pp6f af6f] agfpg'xf];\ . 

•	 cfk"m plePsf] laGb'nfO{{ …AÚ / cfk\mgf] l;wf l7s 
cufl8sf] laGb'nfO{{ …BÚ dfGg'xf];\ 

•	 ca sIffsf b'O{ hgf ljBfyL{nfO{{ sl/a ;dfg ultdf 
laGb' …AÚ af6 …BÚ / …BÚ af6 …AÚ df 3'd]/ cfpg nufpg'xf];\ .

•	 km]l/ Ps k6s …AÚ b]lv …BÚ laGb'df l;wf /]vfdf lxF8\g nufpg'xf];\ . 

	 o;af6 s] lgisif{ cfpF5 atfpg nufpg'xf];\ /  …AÚ b]lv …BÚ / …BÚ b]lv …AÚ ;Dd 
cfOk'Ubf 3'dfp/f] / afª\uf] l6ªuf] km/s km/s lb;f}Fdf lxFl8G5 . o;/L s'g} lglZrt 
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lb;f}F gePsf] Pp6f :yfgaf6 csf]{ :yfgdf hfFbf kf/ ul/Psf] af6fsf] nDafO g} b'/L 
xf] eg]/ lgisif{ lbg'xf];\ . 

•	 b'/L / :yfgfGt/0f;DaGwL lel8of] k|bz{g ug'{xf];\ / oL b'O{df ePsf] km/s atfpg 
nufpg'xf];\ .

•	 kf7\ok':tssf] lj|mofsnfk ^=! cg';f/ laGb' …AÚ af6 lx8\g ;'? u/]/ laGb' …DÚ ;Dd 
hfFbf hDdf kf/ u/]sf] b'/L = …AÚ b]lv …BÚ ;Ddsf] b'/L ± …BÚ b]lv …CÚ ;Ddsf] b'/L 
± …CÚ b]lv …DÚ ;Ddsf] b'/L x'G5 . t;y{ b'/L eg]sf] Pp6f :yfgaf6 csf]{ :yfgdf 
hfFbf kf/ ul/Psf] af6fsf] hDdf nDafO xf] . o;nfO{{ …dÚ n] ;ª\s]t ul/G5 . b'/LnfO{{ 
JoSt ug{ dfg dfq eP k'U5 . To;}n] of] :s]n/ ;ª\Vof xf] . o;sf] SI PsfO ld6/ 
…mÚ xf] b'/Lsf] ;"q b'/L …DistanceÚ = j]u (Speed) × ;do (Time)  x'G5 eGg] lgisif{ 
lbg'xf];\ .

	 lj|mofsnfk # M :yfgfGt/0fsf] kl/ro / pbfx/0f

•	 lj|mofsnfk @ df pNNf]v ePadf]lhdsf] rf6{ k|:t't ug'{xf];\ / lrq A,B,C and D df 
laGb' …AÚ / …DÚ nfO{{ hf]8\g] 5f]6f] nDafOnfO{ s] elgG5 < atfpg nufpg'xf];\ / s'g} 
Ps :yfgaf6 csf]{ :yfg;Ddsf] ;a}eGbf 5f]6f] b'/LnfO{ :yfgfGt/0f elgg] tYosf] 
hfgsf/L u/fpg'xf];\ .

•	 kf7\ok':tssf] tkl;ndf plNNflvt lj|mofsnfk ^=@ u/fpg'xf];\ / lgisif{ lgsfNg 
nufpg'xf];\ .

	

 	 • 	 lbOPsf] lrqcg';f/ lgDglnlvt k|Zgx¿sf] pQ/ vf]Hg nufpg'xf];\ M

		  -s_ s'g cj:yfdf b'/Lsf] dfg z'Go x'Fb}g . t/ :yfgfGt/0fsf] dfg z'Go x'G5 < 

		  -v_ s'g cj:yfdf b'/L / :yfgfGt/0fsf] dfg a/fa/ x'G5 <

		  -u_ s'g cj:yfdf :yfgfGt/0fsf] dfg C0ffTds x'G5 < 

•	 5nkmnsf] lgisif{cg';f/ /f]zgL …AÚ af6 lxF8]/ km]l/ …AÚ df g} k'Ubf :yfgfGt/0f 
z"Go x'G5 eg] b'/L !^ ld x'G5 . o;} u/L …AÚ af6 …BÚ df k'Ubf b'/L / :yfgfGt/0f 
;dfg cyf{t # ld x'G5 lsg eg] pQm b'/L l;wf af6f]df 5 /f]zgL …CÚ laGb'af6 
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df]l8Fbf ;'?df lxF8]sf] lb;f}Faf6 ljk/Lt ePsf] x'gfn] :yfgfGt/0f C0ffTds x'G5 / 
:yfgfGt/0f kQf nufpg ultnfO{ ;don] u'0fg ug'{kg]{ s'/fsf] hfgsf/L lbg'xf];\ .

-3_ 	 d"Nofª\sg 

	 lgDg k|Zg jf kf7\ok':tssf k|Zg jf cGo txut k|Zg tof/ u/L ljBfyL{sf] b'/L /  
	 :yfgfGt/0f ;DaGwdf ePsf] a'emfOsf] d"Nofª\sg ug'{xf];\ M 

	 • 	 tn lbOPsf ef}lts kl/df0fsf] PsfO n]Vg'xf];\ M 

		  -s_ b'/L -v_ :yfgfGt/0f,

	 • 	 pbfx/0fsf cfwf/df b'/L / :yfgfGt/0flar s] leGGftf 5 < 

	 •	 tkfO{FFnfO{ 3/af6 ljBfno hfg'kbf{ s:tf] af6f] /f]Hg'x'G5, lsg < 

	 • 	 b'/L kQf nufpg] ;"q pNn]v ug'{xf];\ .

 t];|f] / rf}yf] lbg

ljifoj:t' M  j]u / ultsf] kl/ro / pbfx/0f

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo  

	 •	 j]u / ultsf] kl/ro / pbfx/0f lbg

-v_ 	 z}Ifl0fs ;fdu|L 

	 • 	 rf6{k]k/, lel8of] lSnK;\

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

	 lj|mofsnfk ! M jfd{ck

•	 lrqdf b]vfOP h:t} 8f]Ndfsf] 3/b]lv 
dfdf 3/ hfg] b'O{cf]6f af6f /x]sf 5g\\ 
h;df af6f] …A' nfdf] 5 t/ hfg ;lhnf] 
5 af6f] …B' 5f]6f] 5 t/ hfg cK7\of/f] 
5 . af6f] nfdf] / 5f]6f ePsfn] ToxfF 
k'Ug klg ;do km/s km/s nfU5 . 
o;sf cfwf/df j]u / ultnfO{{ s;/L 
kl/eflift ug{ ;lsG5 <
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	 • 	 j]u / ult ;DaGw lel8of] lSnK; b]vfpg'xf];\ / o;sf] cfwf/df j]u / ult 
		  5'6\ofpg nufpg'xf];\ .

	 lj|mofsnfk @ M j]usf] kl/ro / pbfx/0f

•	 lj|mofsnfk ! sf] lrqdf b]vfOPcg';f/ 8f]NdfnfO{{ af6f] …AÚ h'g !*)) ld= nfdf] 
5, Tof] af6f] eP/ dfdf 3/ hfg #) ldg]6 cyf{t\ cfwf 306f nfU5 . o;} u/L  
8f]NdfnfO{{ g} af6f] …BÚ hg !@)) ld= dfq nfdf] 5 . oL b'j}{ cj:yfdf j]u / ultnfO{{ 
lgDgfg';f/ kl/eflift ug'{xf];\ M

j]u eg]sf] PsfO ;dodf j:t'n] kf/ u/]sf] b'/LnfO{{ hgfpF5 . cyf{t\ kf/  
u/]sf] hDdf b'/LnfO{{ nfu]sf] ;donfO{{ efu ubf{ j]u cfpF5 . o;nfO{ ;"qsf ¿kdf 
lgDgfg';f/ k|of]u ug{ ;lsg] s'/fsf] hfgsf/L u/fpg'xf];\ .

		
j]u =

  kf/ u/]s]f hDdf b'/L
			         nfu]sf] ;do

cyf{t\ 8f]Ndfn] kf/ u/]sf] b'/L !*)) ld6/nfO{ kf/ ug{ nufPsf] ;do #)×^) n] efu 
ubf{ pgsf] j]u ! m/s x'G5 . nfdf] af6f]df lb;f}Fsf] lglZrttf gePsfn] of] :s]n/ 
kl/df0f xf] . o;sf] PsfO m/s ld6/ k|lt ;]s]G8 xf] eGg] s'/fsf] hfgsf/L lbg'xf];\ . 

	 lj|mofsnfk # M

	 • 	 8f]Ndfn] af6f] …BÚ x'Fb} dfdf3/ hfFbf !@)) ld= b'/L l;wf /]vfdf kf/ u/]sfn] 
		  of] !@)) ld6/ :yfgfGt/ xf] o;sf cfwf/df 8f]Ndfsf] ultnfO{ lgDgfg';f/  
		  kl/eflift ug{ ;lsG5 egL lgisif{ lbg'xf];\ .

s'g} j:t'sf] PsfO ;dodf ePsf] :yfgfGt/0f g} j:t'sf] ult xf] . j:t'sf] :yfgfGt/0fsf] 
b/nfO{{ ult elgG5 . o;df jf0f lrx\g -→_ dfkm{t lb;f}F klg b]vfOPsf]n] of] e]
S6/ /flz xf] . 8f]Ndfsf] ult = :yfgfGt/0f÷nfu]sf] ;do cyf{t\ 8f]Ndfsf] ult 0.67 

m/s k"j{ lb;f}F lt/ /x]sf] 5 . o;sf] PsfO m/s -ld6/ k|lt ;]s]G8_ xf] eGg] s'/fsf] 

hfgsf/L lbg'xf];\ .

	 • 	 kf7\ok':tssf]  lj|mofsnfk -j]u / ultdf km/s_ ^=$ nfO{ ;d"xut ¿kdf ug{ 
		  nufO{ k|:t't ug{ nufpg'xf];\ / cfjZos yk k[i7kf]if0f lbg'xf];\ .

-3_ 	 d"Nofª\sg 

	 • 	 Exist Slip technique cg';f/ ljBfyL{n] o; kf7df l;s]sf] Ps dxŒk"0f{ kIf n]v]/ jf 
		  df}lvs ¿kdf atfpg nufP/ l;sfOsf] d"Nofª\sg ug'{xf];\, h:t} M s'g} j:t'sf]  
		  :yfgfGt/0fsf] b/nfO{ ult elgG5 .
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-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 tkfOF 3/af6 ljBfnodf cfpFbf / hfFbfsf] j]u / ult kQf nufpg'xf];\ / sIffdf k|:t't  
	 ug'{xf];\ .

 kf“rf} lbg 

ljifoj:t' M ult / j]u;Fu ;DalGwt u0fLtLo ;d:of

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo  

	 ult / j]u;Fu ;DalGwt u0fLtLo ;d:of ;dfwfg ug{

-v_ 	 z}Ifl0fs ;fdu|L 

	 ult / j]u kQf nufpg] ;"q n]lvPsf] rf6{

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

	 lj|mofsnfk ! M dl:tis dGyg

• 	 ljBfyL{nfO{ cfkm" ahf/ uPsf], k;n uPsf], e|d0f uPsf], ljBfno uPsf];Fu 
;DalGwt eP/ ult / j]u;DaGwL cg'ej ;'gfpg nufpg'xf];\ . l;wf af6f] hfFbf / 
3'dfp/f] af6f] hfFbf x'g] j]udf s] c;/ k5{ < 5nkmn u/fO{ ljifoj:t'sf] ;'?cft 
ug'{xf];\ .

•	 o;sf] cfwf/df ult / j]u kQf nufpg] ;"q :d/0f ug{ nufpg'xf];\ .

	 lj|mofsnfk @

	 • 	 j]u / ult kQf nufpg] ;"qsf] rf6{ 6fF; ug'{xf];\ / tn pbfx/0fdf plNNflvt 
		  ;d:of ;dfwfg ug{ nufpg'xf];\ M

	 pbfx/0f !

–	 kf7\ok':tssf] k]h g= !!@ df lbOPsf] lrq cjnf]sg tyf cWoog u/L o;sf cfwf/df  
lbOPsf] cj:yfcg';f/ j]u / ult lgsfNg nufpg'xf];\ .

–	 ljgf]bn] …P af6 …Q x'Fb} …R ;Ddsf] af6f] kf/ u¥of] . kf/ ug]{ j|mddf ljgf]bnfO{{ P 
af6 Q ;Dd hfg @=% ldg]6 ;do nfUof] eg] Q af6 R ;Dd hfg ! ldg]6 ;do 
nfUof] . P b]lv R ;Dd k'Ubf p;sf] j]u slt xf]nf / P b]lv R ;Dd l;w} hfbf klg 
;dfg ;do nfUof] eg] pgsf] ult slt xf]nf < 
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–	 ;d:of ;dfwfg ubf{ 306f tyf ldg]6nfO{ ;]s]G8df, lsnf]ld6/nfO{ ld6/df lng' kg]{ 
s'/fsf] hfgsf/L lbg'xf];\ .

–	 ;d:of ;dfwfgsf nflu ljBfyL{n] u/]sf sfo{sf] cjnf]sg ub}{ / ;xof]u ub}{ cG-
Todf lgDgcg';f/ ;d:of ;dfwfg ug'{xf];\ . 

oxfF,

hDdf kf/ u/]sf] b'/L PQ ± QR = 32m + 78 m = 110 m

:yfgfGt/0f (PR) = 100 m

hDdf nfu]sf] ;do 	= PQ sf] ;do ± QR sf] ;do 

			   = @=% ldg]6 ± ! ldg]6

			   = 3.5 ldg]6 = 3.5 × 60 = 210 Seconds

ca,

j]u h;df kf/]sf] b'/L÷hDdf nfu]sf] ;do = 110m/210s = 0.52m/s

To:t}, ult = :yfgfGt/0f÷hDdf nfu]sf] ;do  = 100m/210s = 0.48m/s

cyf{t ljgf]bsf] ult 0.48 m/s P b]lv R tkm{ /x]sf] 5 . 

pbfx/0f @

ljBfyL{nfO{ 7'nf] PsfOnfO{ ;fgf] PsfOdf kl/jt{g u/L ;d:of ;dfwfg ug]{ 
tkl;ndf h:t} ;d:of lbg'xf];\ / ;d:of ;dfwfg ug{ nufpg'xf];\ .

;d:of M  @ Pp6f df]6/;fOsn 30 m/s sf] j]udf uO/x]sf] 5 . pSt uf8LnfO{{ 
80 km sf] b'/L kf/ ug{ slt ;do nfU5 < 

oxfF, kf/ u/]sf] b'/L = 80 km = 80 × 1000 = 80000 m

df]6/;fOsnsf] j]u = 30 m/s

nfu]sf] ;do = <

j]usf] kl/efiffcg';f/,

j]u = kf/ u/]sf] b'/L÷ nfu]sf] ;do

o30 m/s = 80000 m/ nfu]sf] ;do

or, nfu]sf] ;do = 80000/30

or, nfu]sf] ;do = 2666.66 s

cyf{t\ nfu]sf] ;do = 44.45 ldg]6
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• 	 ult / j]u ;DaGwdf 7'nf] PsfOaf6 ;fgf] PsfOdf kl/jt{g ug]{ u/L j]u, ult, 
;do lgsfNg] cGo ul0ftLo ;d:of lbg'xf];\ / ;d:of ;dfwfg ug{ nufpg'xf];\ . 
cfjZostfcg';f/ yk ;xof]u / k[i7kf]if0f lbg'xf];\ .

-3_ 	 d"Nofª\sg 

	 ult / j]u;DaGwL tkl;nsf] k|Zg jf cGo k|Zg tof/ u/L ul0ftLo ;d:of ;dfwfg ug{  
	 lbg'xf];\ / ljBfyL{n] ;dfwfg u/]sf] k/LIf0f u/L cfjZos k[i7kf]if0f lbg'xf];\ . 

	 • 	 olb cldgnfO{{ A af6 B / B af6 C ;Ddsf] af6f] kf/ ug{ j|mdzM 1 ldg]6 / 40 
		  ;]s]G8 ;do nfU5 eg] A af6 C ;Dd k'Ubf p;sf] j]u slt xf]nf / A b]lv C ;Dd 
		  l;w} hfFbf p;sf] ult slt xf]nf < 

 t];|f] / rf}yf] lbg 

	 ljifoj:t' M  j]u / ultsf] kl/ro / pbfx/0f

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo  

	 j]u / ultsf] kl/ro / pbfx/0f lbg

-v_ 	 z}Ifl0fs ;fdu|L 

	 rf6{k]k/, lel8of] lSnK;\

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

	 lj|mofsnfk ! M jfd{ck

•	 lrqdf b]vfOP h:t} 8f]Ndfsf] 3/b]lv 
dfdf 3/ hfg] b'O{cf]6f af6f /x]sf 5g\\ 
h;df af6f] …A' nfdf] 5 t/ hfg ;lhnf] 
5 af6f] …B' 5f]6f] 5 t/ hfg cK7\of/f] 
5 . af6f] nfdf] / 5f]6f ePsfn] ToxfF 
k'Ug klg ;do km/s km/s nfU5 . 
o;sf cfwf/df j]u / ultnfO{{ s;/L kl/eflift ug{ ;lsG5 <

•	 j]u / ult ;DaGw lel8of] lSnK; b]vfpg'xf];\ / o;sf] cfwf/df j]u / ult 
5'6\ofpg nufpg'xf];\ .
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	 lj|mofsnfk @ M j]usf] kl/ro / pbfx/0f

•	 lj|mofsnfk ! sf] lrqdf b]vfOPcg';f/ 8f]NdfnfO{{ af6f] …AÚ h'g !*)) ld= nfdf] 
5, Tof] af6f] eP/ dfdf 3/ hfg #) ldg]6 cyf{t\ cfwf 306f nfU5 . o;} u/L  
8f]NdfnfO{{ g} af6f] …BÚ hg !@)) ld =dfq nfdf] 5 . oL b'j}{ cj:yfdf j]u / ultnfO{{ 
lgDgfg';f/ kl/eflift ug'{xf];\ M

	 j]u eg]sf] PsfO ;dodf j:t'n] kf/ u/]sf] b'/LnfO{{ hgfpF5 . cyf{t\ kf/ u/]
sf] hDdf b'/LnfO{{ nfu]sf] ;donfO{{ efu ubf{ j]u cfpF5 . o;nfO{ ;"qsf] ¿kdf 
lgDgfg';f/ k|of]u ug{ ;lsg] s'/fsf] hfgsf/L u/fpg'xf];\ .

		    j]u = 	 kf/ u/]s]f hDdf b'/L
				      nfu]sf] ;do

cyf{t\ 8f]Ndfn] kf/ u/]sf] b'/L !*)) ld6/nfO{ kf/ ug{ nufPsf] ;do #)×^) n] 
efu ubf{ pgsf] j]u ! m/s x'G5 . nfdf] af6f]df lb;f}Fsf] lglZrttf gePsf of] 
:s]n/ kl/df0f xf] . o;sf] PsfO m/s ld6/ k|lt ;]s]G8 xf] eGg] s'/fsf] hfgsf/L 
lbg'xf];\ . 

	 lj|mofsnfk # M

	 • 	 8f]Ndfn] af6f] …BÚ x'Fb} dfdf3/ hfFbf !@)) ld= b'/L l;wf /]vfdf kf/ u/]s]fn] 
		  of] !@)) ld6/ :yfgfGt/ xf] o;sf] cfwf/df 8f]Ndfsf] ultnfO{ lgDgfg';f/  
		  kl/eflift ug{ ;lsG5 egL lgisif{ lbg'xf];\ .

s'g} j:t'sf] PsfO ;dodf ePsf] :yfgfGt/0f g} j:t'sf] ult xf] . j:t'sf] 
:yfgfGt/0fsf] b/nfO{{ ult elgG5 . o;df jf0f lrx\g -→_ dfkm{t lb;f}F klg 
b]vfOPsf]n] of] e]S6/ /flz xf] . 8f]Ndfsf] ult = :yfgfGt/0f÷nfu]sf] ;do cyf{t\ 
8f]Ndfsf] ult 0.67 m/s k"j{ lb;f}Flt/ /x]sf] 5 . o;sf] PsfO m/s -ld6/ k|lt 
;]s]G8_ xf] eGg] s'/fsf] hfgsf/L lbg'xf];\ .

	 • 	 kf7\ok':tssf]  lj|mofsnfk -j]u / ultdf km/s_ ^=$ nfO{ ;d"xut ¿kdf ug{ 
		  nufO{ k|:t't ug{ nufpg'xf];\ / cfjZos yk k[i7kf]if0f lbg'xf];\ .

-3_ 	 d"Nofª\sg 

	 • 	 Exist Slip technique cg';f/ ljBfyL{n] o; kf7df l;s]sf] Ps dxŒjk"0f{ kIf n]v]/ jf 
		  df}lvs ¿kdf atfpg nufP/ l;sfOsf] d"Nofª\sg ug'{xf];\ . h:t} M s'g} j:t'sf]  
		  :yfgfGt/0fsf] b/nfO{ ult elgG5 .
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-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 tkfOF 3/af6 ljBfnodf cfpFbf / hfFbfsf] j]u / ult kQf nufpg'xf];\ / sIffdf k|:t't  
	 ug'{xf];\ .

 t];|f] / rf}yf] lbg

ljifoj:t' M  b'/L / :yfGt/0f tyf ult / j]udf 

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 b'/L / :yfGt/0f tyf ult / j]udf leGgtf atfpg

-v_ 	 z}Ifl0fs ;fdu|L

	 b'/L / :yfgfGt/0f tyf ult / j]udf leGgtfsf] rf6{

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

  	 lj|mofsnfk ! M Exit Slip

	 • 	 Exit Slip tl/sfcg';f/ k|To]s ljBfyL{nfO{ b'/L / :yfgfGt/0f tyf j]u / ult 
		  ;DaGwdf cfkm"n] l;s]sf Ps Ps cg'ej atfpg nufpg'xf];\ .

	 • 	 o;/L l;sfOsf cg'ejx¿ atfpg nufpFbf n]v]/ jf df}lvs ¿kdf eGg 
		  nufpg''xf];\ .

	 • 	 ljBfyL{n] k|:t't u/]sf s'/fx¿NffO{ lzIfsn] z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ / ;f/f+z 
		  rf6{ tof/ ug'{xf];\ .

	 lj|mofsnfk @ M

•	 ljBfyL{nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / b'O{ ;d"xnfO{ b'/L / :yfgfGt/0f tyf b'O{ 
;d"xnfO{ j]u / ultlarsf] leGgtfsf] rf6{ agfpg] lhDd]jf/L lbg'xf];\ .

•	 kf7\ok':tsdf lbOPsf] lj|mofsnfk ^=$ nfO{{  …MÚ rf6{sf] k|of]u u/L ljBfyL{sf 
ljrf/x¿ n]Vg nufpg'xf];\ . 

•	 o;sf ;fy} lj|mofsnfk ! sf] cg'ejx¿ cfbfgk|bfg u/L tof/ u/]sf] rf6{cg';f/ 
b'/L / :yfgfGt/0f tyf j]u / ultlardf ePsf] leGgtfsf] rf6{ tof/ ug{ nufpg'xf];\ .

	 pgLx¿sf ljrf/nfO{{ $ cf]6f cfwf/df n]Vg nufpg'xf];\ .

	 -s_ kl/efiff          -v_ lb;f}F

	 -u_ :s]n/ jf e]S6/    -3_ b'/L jf :yfgfGt/0f tyf j]u / ult;Fu ;DaGw
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•	 oL cfwf/df n]lvPsf s'/fx¿nfO{{ …MÚ rf6{df lgisif{sf ¿kdf tof/ u/L k|:t't ug{ 
nufpg'xf];\ .

•	 b'/L / :yfgfGt/0f tyf j]u / ultlarsf] leGgtfsf] lgDgcg';f/sf] rf6{ k|:t't 
ug'{xf];\ .

•	 ljBfyL{n] ;d"xut ¿kdf k|:t't u/]sf] rf6{ / cfkm"n] tof/ u/]sf] rf6{ lar t'ngf 
ug{ nufO{ b'/L / :yfgfGt/0f tyf j]u / ultlarsf] leGgtfnfO{ k|:6 kfg'{xf];\ .

	 -s_ 	b'/L / :yfgfGt/0flarsf] leGgtfsf] rf6{

		  oL cfwf/df n]lvPsf s'/fnfO{{ …MÚ rf6{df lgisif{sf ¿kdf o;/L n]Vg nufO sIffdf 
		  k|:t't ug{ nufpgg'xf];\ M

km/s 5'6\ofpg] 

cfwf/
b'/L :yfgfGt/0f

!= kl/efiff

Pp6f :yfgaf6 csf]{ 
:yfgdf hfFbf kf/ ul/
Psf] hDdf nDafO{ b'/L 
xf] . 

lglZrt lb;f}Fdf s'g} Ps  
:yfgaf6 csf]{ :yfg;Ddsf] ;a}
eGbf 5f]6f] b'/LnfO{{ :yfgfGt/0f 
elgG5 . 

@= lb;f}F
x'Fb}g / c;/ klg  
ub}{g .

x'G5 / c;/ klg ub{5 . 
-C0ffTds÷wgfTds x'G5 ._ 

#= :s]n/ jf  
   e]S6/

:s]n/ kl/df0f xf] . e]S6/ kl/df0f xf] .

$= j]u jf ult;Fu  
   ;DaGw

b'/L j]u;Fu ;DalGwt 
5 .

:yfgfGt/0f ult;Fu ;DalGwt 5 .

	 -v_ 	b'/L / :yfgfGt/0flarsf] leGgtfsf] rf6{

km/s 5'6\ofpg] cfwf/ j]u ult

!= kl/efiff PsfO ;dodf j:t'n] kf/ 
u/]sf] b'/LnfO{{ j]u elgG5 . 

PsfO :yfgfGt/0fnfO{{ 
ult elgG5

@= lb;f}F x'Fb}g x'G5 .

#= :s]n/ jf e]S6/ :s]n/ e]S6/

$= b'/L jf :yfgfGt/0f;Fu  
   ;DaGw

b'/L;Fu ;DalGwt :yfgfGt/0f;Fu ;Dal-
Gwt 5 .
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-3_ 	 d"Nofª\sg

	 Misconception checking technique k|of]u u/L b'/L / :yfgfGt/0f tyf j]u / ult;DaGwL 
	 s]xL ;xL / s]xL unt egfO tyf ;"q tof/ u/]sf sf8{ b]vfpg'xf];\ / ;xL eP lsg /  
	 unt eP lsg unt eof] < sf/0f;lxt atfpg nufpg'xf];\ .

 ;ftF}“  lbg 

ljifo j:t' M u'?Tj an

-s_ 	 l;sfO pknlAw, ljlzi6 p2]Zo

	 • 	 u'?Tj ansf] kl/ro lbg

	 • 	 u'?Tj k|j]usf] kl/ro lbg / cf};t dfg atfpg 

-v_ 	 z}Ifl0fs ;fdu|L M 

	 u'?Tj an / u'?Tj k|j]usf] lel8of] lSnK;

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

	 lj|mofsnfk ! M dl:ts dGyg / k"j{ l;sfOsf] :d/0f

	 • 	 lgDg k|Zgx¿df 5nkmn u/fO{ dl:tis dGyg u/fpg'xf];\ .

		  –	 8]S;af6 ;fdfg n8\bf lsg e"OFdf v:5 < 

		  –	 ?vaf6 kft jf kmn lsg tn em5{ < 

		  –	 j:t'nfO{{ tnlt/ s] n] tfG5 < 

		  –	 s'g} klg j:t'nfO{{ dfly kmfNbf tn lsg em5{ <

	 • 	 o; k|sf/sf k|Zgx¿ dfly dGyg u/L ljBfyL{n] lbPsf k|ltlj|mofsf] cfwf/df k[YjLn] 
		  ;a} j:t'nfO{{ cfk\mgf] s]Gb|lt/ tfG5 / To;n] nufpg] annfO{{ u'?Tj an elgG5 egL  
		  hfgsf/L lbg'xf];\ . 

	 lj|mofsnfk @ M u'?Tjansf] kl/ro

	 • 	 sIffsf]7fsf] leQfdf lgDg  lrqx¿ 
		  em'G8ofP/ cjnf]sg ug{ nufpg'xf];\ . 

		  lrq -s_ em/gf

		  lrq -v_ v;fn]sf] 9'ª\uf
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	 • 	 To;kl5 lgDg ljrf/0fLo k|Zg ;f]Wg'xf]; .

		  –	 em/gfsf] kfgL / 3/sf] 6'Kkfaf6 v;flnPsf] 9'ª\ufsf] rfnsf] lb;f}F Pp6} lsg  
			   ePsf] xf]nf < 

	 • 	 oL k|Zgx¿df 5nkmn u/fpg'xf];\ / ljBfyL{af6 cfPsf ljifoj:t'nfO{{ af]8{df a'Fbfut 
		  ¿kdf l6Kb} hfg'xf]; . 

tL a'Fbfx¿nfO{{ ;d]t ;dfj]z ub}{ j:t' k[YjLtkm{ v:g'sf] d'Vo sf/0f k[YjLsf] 
cfsif{0f zlSt xf] / k[YjLsf] o; cfsif{0f annfO{{ u'?Tjan (Gravity) 
elgG5 . a|x\df08df /x]sf k|To]s j:t'n] Ps csf{nfO{{ o:t} cfsif{0f anåf/f 
cfk\mgf] s]Gb|lt/ tflg/x]sf x'G5g\ eGg] s'/f Go"6g eGg] j}1flgsn] kQf nufPsf 
x'g\ . o:tf] Ps csf{k|ltsf] cfsif{0f annfO{{ u'?Tjfsif{0f an elgG5 . k[YjLdf 
jfo'd08nsf] cl:tTj cfsfzaf6 kfgL, lxpF, cl;gf hdLgdf v:g', dflg;  
uf]nf k[YjLdf cl8g' cflb u'?Tjansf] sf/0fn] ubf{ ePsf] xf] . 

	 lj|mofsnfk # M u'?Tj k|j]u 

•	 ljBfyL{nfO{{ lj|mofsnfk @ sf] k|Zgcg';f/  s] Tof] em/gf / 3/sf] 6'Kkf]af6 v;]sf] 
j|mdzM kfgL / 9'ª\ufn] hdLg cfOk'Ug ;do lnG5 < egL 5nkmn u/fpg'xf];\ . 
pgLx¿af6 cfPsf] pQ/nfO{{ ;d]t ;dfj]z ub}{ u'?Tjan s} sf/0fn] ubf{ j:t'nfO{{ 
dfly kmfNbf jf tn emfbf{, To;sf] ultdf kl/jt{g cfpF5 / ;do nfU5 . t;y{ 
PsfO ;dodf j:t'sf] ultdf x'g] kl/jt{gnfO{{ k|j]u elgG5 . of] k|j]u k[YjLsf] 
u'?Tjan n] ubf{ j:t'df pTkGg x'g] ePsfn] o;nfO{{ u'?Tj k|j]u elgG5 . o;nfO{{ 
ÚgÚ ;ª\s]t ul/G5 . o;sf] dfg k[YjLsf] ;txdf cf};t ¿kdf 9.8m/s2 x'G5 egL 
hfgsf/L u/fpg'xf];\ .

-3_ 	 d"Nofª\sg

	 ljBfyL{NffO{ u'?Tj an / u'?Tjk|j]u ;DaGwdf lgDglnlvt k|Zg jf cGo k|Zg ;f]w]/  
	 d"Nofª\sg ug'{xf];\ M

	 • 	 u'?Tj an eg]sf] s] xf] <

	 • 	 u'?Tjansf sf/0f k[YjLdf s] s] s'/fsf] ;Dej ePsf] 5 <

	 • 	 u'?Tj k|j]u eg]sf] s] xf] <

	 • 	 u'?Tj k|j]usf] dfg slt x'G5 <

-ª_ 	 kl/of]hgf sfo{÷u[xsfo{

	 • 	 k[YjLsf] u'?Tj an gePsf] eP xfd|f] b}lgs hLjgdf s] s] c;/ k5{ xf]nf < 
		  ;f]wvf]h u/L c;/sf] ;"rL atfpg'xf];\ / sIffdf k|:t't ug'{xf];\ .
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 cf7f}“ lbg 

ljifoj:t' M u'?Tjansf] lk08;“u ;DaGw 

-s_ 	 l;sfO pknlAw, ljlzi6 p2]Zo

	 j:t'sf] lk08 / tf}nsf] ;DaGw atfpg / kQf nufpg

-v_ 	 z}Ifl0fs ;fdu|L

	 km/s lk08 ePsf b'O{cf]6f 9'ª\uf, 8f]/L jf wfuf], l:k|ª Aofn]G; 

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

	 lj|mofsnfk ! M dl:ts dGyg

	 • 	 s'g} j:t'nfO{{ k[YjLn] cfˆgf] s]G›lt/ tfGg nufpg] annfO{{ s] elgG5 xf]nf <

	 • 	 k[YjLsf] u'?Tj an gePsf] eP xfd|f] b}lgs hLjgdf s] s] c;/ ky]{ xf]nfg\ <

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

	 • 	 kf7\ok':tssf] tkl;ndf lbOPsf] k|of]ufTds sfo{ ljBfyL{sf] ;xeflutfdf k|bz{g 
		  ug'{xf];\ . k|of]usf] glthf n]Vg nufpg'xf];\ . o;sfcfwf/df lgisif{ lbg'xf];\ .

		

lgisif{ M s'g} j:t'nfO{{ k[YjLn] cfˆgf] s]G›lt/ tfGg nufpg] an g} To; j:t'sf] 
tf}n xf] . ul0ftLo ¿kdf j:t'sf] lk08 / u'?Tj k|j]usf] u'0fgkmn g} To; j:t'sf] 
tf}n xf] . a9L lk08 ePsf] j:t'df a9L u'?Tj an nfU5 . sd lk08 ePsf] j:t'df 
sd u'?Tj an nfU5 . h'g j:t'df u'?Tj an a9L nfU5 To; j:t'sf] tf}n a9L 
x'G5 . tf}n gfKgsf nflu l:k|ª Aofn]G;sf] k|of]u ul/G5 . j:t'sf] tf}n klg Ps 
k|sf/sf] an g} ePsfn] o;nfO{{ Go'6g (N) PsfOdf gflkG5 .
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	 lj|mofsnfk # M

	 lj|mofsnfk @ sf cfwf/df lk08 / tf}nlarsf] ;DaGw atfpg nufpg'xf];\ / b}lgs  
	 hLjgsf pbfx/0fx¿sf dfWodaf6 lk08 / tf}nlarsf] ;DaGwnfO{ lgDgfg';f/ pNn]v  
	 ug'{xf];\ M

	 j:t'sf] lk08 / tf}nlarsf] ;DaGw M tf}n (weight) = lk08 (mass) × u'?Tj k|j]u 
	 (acceleration due to gravity)

	 cyf{t\ W = m × g

	 s'g} j:t'sf] lk08 50 kg ePdf pSt j:t'sf] tf}n dflysf] ;"qcg';f/ kQf nufpg'xf];\ . 
	 (g = 9.8 m/s2)

	 oxfF, lk08 (m) = 50 kg

	 u'?Tj k|j]u (g) = 9.8 m/s2

	 tf}n (W) = ?

	 ;"qfg';f/,

	 W 	 = m x g  = 50 x 9.8  = 490 N

	 To;sf/0f pSt j:t'sf] tf}n 490 N 5 .

	 ca oxL ;"qcg';f/ sIffdf ePsf k|To]s ljBfyL{sf] tf}n -cfkm\gf];lxt_ lgsfNg  
	 nufpg'xf];\ / cfjZos ;xhLs/0f ug'{xf];\ .

-3_ 	 d"Nofª\sg

	 cfGtl/s d"Nofª\sg dfkb08cg';f/ k|of]ufTds sfo{sf] d"Nofª\sg u/L clen]vLs/0f  
	 ug'{xf];\ . ;+1fgfTds If]qsf l;sfO pknlAwsf] n]vfhf]vf ug{ lgDg k|Zg jf cGo k|Zg  
	 tof/ u/L ;f]Wg'xf];\ . 

	 u'?Tjk|j]u eg]sf] s] xf] < 

	 tf}n / anlar s] km/s 5 <

	 8000 N tf}n ePsf] j:t'sf] lk08 slt xf]nf < lx;fa ug'{xf];\ . -g = 9.8 m/s2)

-ª_ 	 kl/of]hgf sfo{

	 cfkm\gf] 3/ kl/jf/sf ;b:ox¿sf] lk08 ;f]Wg'xf];\ / ;a} ;b:osf] tf}n lgsfNg'xf];\ / rf6{  
	 tof/ u/L sIffdf k|:t't ug'{xf];\ .
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 gjf}“ lbg 

ljifoj:t' M 3if{0fsf] kl/ro, kmfObf / a]kmfObf 

-s_	 l;sfO pknlAw, ljlzi6 p2]ZoM

	 • 	 3if{0fsf] kl/ro lbg

	 • 	 3if{0fsf] kmfObf / a]kmfObf atfpg

-v_ 	 z}Ifl0fs ;fdu|L M  

	 8f]/L, OF6f, sf7sf] cfotfsf/ 6'j|mf, sdfgL t/fh'

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

	 lj|mofsnfk ! M 36gf :d/0f / 3if{0fsf] kl/ro

	 • 	 cfkm" af6f]df lxF8bf lrKn]sf], psfnf] lxF8bf jf cf]/fnf] lx8\bf n6\7Lsf] k|of]u u/]sf] 
		  cg'ej ;'gfpg'xf];\ . 

•	 ljBfyL{nfO{  lxF8\bfv]l/ af6fdf jf 3/leq} slxNo} lrlKng'ePsf] 5 < Ps k6s 
lrKn]sf] 7fpF jf cj:yf ;Demg'xf];\ t . s:tf] 7fpFdf lrlKng'ePsf] lyof] < ;'Svf 
jf lunf], lrNnf] jf v;|f], u'8\g] j:t'dfly jf gu'8\g] j:t' dfly < lsg lrlKnPsf]  
xf]nf < lsg psfnf] cf]/fnf] ubf{ n6\7Lsf] k|of]u ul/Psf] xf]nf < ;f]Rg nufpg'xf];\ 
/ sf/0f atfpg nufpg'xf];\ .

•	 ljBfyL{n] k|:t't u/]sf cg'eanfO{ ;d]6\b} 3if{0f ;DaGwdf lgDg lgisif{ lbg'xf];\ . 

k|foh;f] lunf, lrNnf / u'8\g] j:t'n] ;Dks{df /x]sf ;txlar sd /f]sfj6  
pTkGg u5{g\ . o;sf] ljk/Lt ;fwf/0ftof ;'Svf, v;|f / gu'8\g] j:t'n] ;Dks{sf 
;txlar a9L /f]sfj6 u5{g\ . s'g} j:t' s'g} ;txdf rfndf cfpFbf ljk/Lt  
lb;f}Faf6 pTkGg x'g] /f]sfj6 annfO{{ 3if{0f -friction_ elgG5 . j:t' hlt g} lrNnf] 
eP kl/ k"0f{ ¿kdf lrNnf] x'Fb}g . Pp6f x]G8 n]G; lnP/ s'g} sf7sf] jf c¿ s'g} 
;txsf] cjnf]sg ubf{ To; ;txdf p7]sf / blaPsf efu b]lvG5g\ . ;txdf  
p7]sf] efunfO{{ k|f]h]S;g / blaPsf] efunfO{{ l8k|];g elgG5 . s'g} j:t'sf] ;tx 
csf]{ j:t'sf] ;txdf l3;fbf{ Pp6fsf] k|f]h]S;g csf{sf] l8k|];gdf cl8\sG5 . To;}
n] j:t'sf] rfnsf] lj?4df ljk/Lt lb;f}Faf6 /f]sfj6 pTkGg x'G5 .
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	 lj|mofsnfk @ M 3if{0fsf] gfk

•	 ljBfyL{nfO{ rf/ ;d"xdf 
ljefhg ug'{xf];\ / kf7\
ok':tsdf lbOPsf] lj|mofsnfk 
g= ^=& df plNNflvt ;fdu|L 
;d"xut ¿kdf ljt/0f u/L 
lgisif{ lgsfNg nufpg'xf];\ .

•	 ljBfyL{n] ;d"xut ¿kdf 
lgsfn] lgisif{nfO{ ;d]6L 
lgDg lgisif{ lbg'xf];\ M 

•	 3if{0f ansf] dfqf ;Dks{df 
/x]sf ;txsf] k|s[lt / 
;txdfly kg]{ lyrfO andf 
lge{/ u5{ . lrNnf] ;txdf eGbf v;|f] ;txdf 3if{0f a9L x'G5 . lyrfO an a9L 
ePdf 3if{0f an a9L x'G5 . If]qkmn sd ePdf rfk a9L k5{ / 3if{0f an klg  
a9\5 . ;fgf] lk08 ePsf] j:t' eGbf w]/} lk08 ePsf] j:t'sf] 3if{0f an a9L x'G5 .

	 lj|mofsnfk # M 3if{0fsf kmfObf / a]kmfObf

•	 3if{0fsf kmfObf / a]kmfObf;Fu ;DalGwt >Job[Zo ;fdu|L k|bz{g ug'{xf];\ . o;sf] 
cjnf]sgsf] cfwf/df k|To]s ljBfyL{nfO{ Ps Pscf]6f kmfObf / a]kmfObf n]Vg 
nufpg'xf];\ .

•	 z}Ifl0fs kf6Ldf 3if{0fsf] kmfObf / a]kmfObfsf] 6L rf6{ sf]g'{xf];\ . pSt rf6{df k|To]s 
ljBfyL{n] eg]sf kmfObf / a]kmfObf atfpg nufO{ 6L rf6{df eb}{ hfg'xf];\ . cGTodf 
lgDg lgisif{ lbg'xf];\ .

 	  3if{0fsf kmfObf

 •	 uf8Lsf] 6fo/df y/L y/Lsf a'6\6f agfpg'sf] sf/0f ;8s / 6fo/lar x'g] 3if{0f 
a9fpgsf nflu g} xf] . o;f] gu/]df uf8L lrlKnG5 . ;fOsn rnfpFbf /f]Sg'kof]{ 
eg] a|]s nufpg' klg 3if{0fsf] kmfObf xf] . 

 •	 a|]s nufpFbf /a/sf u6\6f / 6fo/lar 3if{0f eO{ ;fOsn /f]lsG5 . b'O{cf]6f sf7sf 
6'j|mfnfO{{ lsnf 7f]s]/ jf g6 af]N6 k|of]u u/L hf]8\bf klg 3if{0fn] g} dxŒjk"0f{ 
e"ldsf v]n]sf] x'G5 . o;/L xfd|f] b}lgs hLjgnfO{{ 3if{0fn] ;xh agfpg] ePsfn] 
o;nfO{{ xfd|f] ldq dfGg ;lsG5 .



lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&	 149

 3if{0fsf a]kmfObf

 •	 rfndf ePsf ;txlar pTkGg 3if{0fn] oflGqs zlStnfO{{ tfk zlStdf kl/jlt{t 
u/]/ oGqsf] sfo{Ifdtf 36fpF5 . o; cj:yfdf tL oGqsf] k|of]u u/L sfd ubf{ 
a9L an nfUg'sf] ;fy} oGqx¿ l56\6} lvOG5g\ / efFlrG5g\ . 

-3_ 	 d"Nofª\sg

	 ljifoj:t'sf] a'emfOsf] Ifdtf n]vfhf]vf ug{ lgDg k|Zg jf cGo k|Zg lgdf{0f u/L  
	 d"Nofª\sg ug'{xf];\ M

	 • 	 3if{0f eg]sf] s] xf] <

	 • 	 3if{0fsf kmfObf / a]kmfObf s] s] x'g\  <

	 • 	 3if{0fnfO{ zq' / ldq b'j}sf ¿kdf lng] ul/G5 lsg <

-ª_ 	 kl/of]hgf sfo{

	 dfgj hLjgsf] nflu 3if{0f ;q" / ldq b'j} xf] . o; egfO;Fu ;DalGwt ts{x¿;lxt  
	 lgaGw n]vg ug'{xf];\ / sIffdf k|:t't ug'{xf];\ .

 b;f}“ lbg M 

ljifoj:t' M 3if{0fdf k|efj kfg]{ tTjx¿

-s_ 	 l;sfO pknlAw, ljlzi6 p2]Zo

	 3if{0f 36fpg] tl/sfx¿ klxrfg ug{ / k|of]u ug{

-v_ 	 z}Ifl0fs ;fdu|L M  

	 Knfl:6ssf] emf]nf, lstfa, 6]an, 8f]/L, l:k|ª Aofn]G;, sf7sf rf/kf6] 6'j|mf, wfuf],  
	 a]ngfsf/ k]lG;n

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

	 lj|mofsnfk !M dl:ts dGyg

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

•	 lrNnf] ;txdf / v;|f] ;txdf s'g} j:t'nfO{{ tfGbf s'g ;txdf sd an nfU5 
cWoog ug{ nufO{ 3if{0fsf] dfqf ;Dks{ ;txsf] k|s[ltdf klg e/ kg]{ lgisif{{ 
lgsfNg'xf];\ . 
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•	 Sof/d v]Nbf af]l/s kfp8/ lsg xfn]sf] xf]nf <

•	 ;'Vvf e'OF / kfgL kf]lvPsf] e'OFdf s'g} j:t'nfO{{ ws]Nbf j:t' s'gdf 6f9f hfG5 < 
kfgLsf] 7fpFdf t]n eP s] xf]nf <

•	 s'g} j:t'nfO{{ vfnL e'OFdf / nx/} /fv]sf l;;fsnd -jf tf]/Lsf bfgf_ dfyL ws]n]/ 
cjnf]sg ug{ nufO{ s'gdf a9L 3if{0f x'G5 <

•	 l:6«dnfO{g cfsf/ -tL/ jf rª\uf cfsf/df ;a}eGbf sd 3if{0f x'G5 eGg] tYo 
k|dfl0ft u/fpg'xf];\ . afF8/ lt/, r/f, xjfOhxfh, 8'a\uf, kfgLhxfh cflbsf] cfsf/
sf af/]df 5nkmn u/fpg'xf];\ / 3if{0fnfO{ 36fpg] tl/sf atfpg nufpg'xf];\ .

	 lj|mofsnfk @ M 3if{0f 36fpg] tl/sf

•	 b'O{ km/s km/s ;dodf kf7\ok':tsdf plNNflvt b'O{cf]6f lj|mofsnfk u/fpg'xf];\ 
/ k|of]usf] glthf / lgisif{ lgsfNg nufpg'xf];\ . ljBfyL{n] lgsfNf]sf glthf / 
lgisif{sf] ;fy} lgDg lgisif{ lbg'xf];\ .
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•		 oGqx¿df df]lan / lu|h h:tf lrNnf kbfy{sf] k|of]u ul/G5 . lrNnf] kbfy{x¿n] 
l3;|g] ;txnfO{{ lrKnf] agfpF5 / 3if{0f 36\5 . o;} u/L oGqx¿df kfª\u|f / an 
a]l/ªsf] k|of]u ul/Psf] x'G5 . an a]l/ªdf b'O{cf]6f rSsfsf lardf u]8Lx¿ /fv]/ 
Pp6f rSsfdfly csf]{ rSsf 3'dfOG5 . an a]l/ªdf b'O{cf]6f rSsfsf lardf 
u]8Lx¿ /fv]/ Pp6f rSsfdfly csf]{ rSsf 3'dfOG5 . j:t' l3;|g' eGbf lrq 
6.11 ana]l/ª u'8\bf sd 3if{0f nfU5 . o;sf] k|of]u kª\vf, ljB't\ df]6/ / u'8\g] 
tyf 3'Dg] cGo oGqDff klg ul/G5 .

•		 xfjf jf kfgLdf tLj| ultn] rNg] j:t' / xfjf jf kfgL larsf] 3if{0f sd ug{ 
j:t'sf] cluNnf] efu ;fFw'/f] agfOPsf] x'G5 . o:tf] cfsf/ agfpg'nfO{{ stream-
line ul/Psf] elgG5 . pbfx/0fsf ¿kdf xjfO{hxfh, kfgL hxfh, /s]6, tLj| 
ultdf s'b\g] /]ndf xfjfsf] 3if{0f 36fpg streamline ul/Psf] x'G5 .

-3_ 	 d"Nofª\sg

k|of]ufTds tyf kl/of]hgf sfo{sf] d"Nofª\sgsf] nflu cfGtl/s d"Nofª\sgsf dfkb08 
k|of]u u/L clen]vLs/0f ug'{xf];\ . ;+1fgfTds If]qsf pknlAwsf] n]vfhf]vf ug{ lgDg 
k|Zg ;f]Wg'xf];\ M

	 • 	 oGqdf dflan / lu|h lsg k|of]u ul/G5 <

	 • 	 3if{0f 36fpg an ljol/ªn] s;/L ;xof]u u5{ < 

	 • 	 xjfOhxfhsf] cfsf/ streamline agfpg'sf] sf/0f s] xf] < 

-ª_ 	 kl/of]hgf sfo{

cfkm\gf] 3/ tyf ljBfnodf 3if{0fnfO 36fpg s'g s'g pks/0fx¿ k|of]u ul/Psf] 5 < 
cjnf]sg u/L tL pks/0fsf] lrq ;lxt 3if{0f 36fpg ul/Psf k|of;x¿sf] af/]df n]vL 
sIffdf k|:t't ug'{xf];\ .

 P3f/f}“ / afx|f}“  lbg 

ljifo j:t' M sfo{ / ;fdYo{sf] kl/ro / cGg/;DaGw sfo{ / ;fdfYo{sf ul0ftLo ;d:ofx¿

-s_ 	 l;sfO pknlAw, ljlzi6 p2]Zo

	 • 	 sfo{ / ;fdYo{sf] kl/ro

	 • 	 sfo{ / ;fdYo{larsf] cGt/;DaGw atfpg

	 • 	 sfo{ / ;fdfYo{sf u0fLlto ;d:ofx¿ ;dfwfg ug{
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-v_ 	 z}Ifl0fs ;fdu|L M 

	 ljleGg k|sf/sf sfo{ / ;fdYo{;DaGwL lel8of] lSnK;\

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

	 lj|mofsnfk !M dl:ts dGyg

	 • 	 ufpF3/df sf]n k|of]u u/L t]n jf pv' k]Ng] lj|mof tyf v]tsf] vnf]df bfOF ug]{ lj|mof, 
		  dflg;n] 9'ª\uf prfn]/ pleg'nfO{{ lj1fgn] sfo{ dfGb}g, lsg < ts{ lbg  
		  nufpg'xf];\ . 

	 lj|mofsnfk @ M sf] sfo{sf] k|of]ufTds cEof;

•	 sIffsf ljBfyL{dWo] sIffsf] kl5Nnf] a]Grsf Pshgf ljBfyL{nfO{{ cfk\mgf] k':ts;lxtsf] 
emf]nf af]sL cl3Nnf] a]Gr cfpg / cluNnf] a]Grsf] Ps hgf ljBfyL{nfO{{ cfk\mgf] 
k':ts;lxtsf] emf]nf af]sL Ps :yfgdf ple/xg / csf]{ s'g} Pshgf ljBfyL{nfO{{ 
8:6/ lbO{ z}Ifl0fs kf6Ldf n]lvPsf cIf/ k'5\g lgb]{zg lbg'xf];\ . oL tLg j]unfj]
un} lzIfsn] lbOPsf lgb]{zgx¿af6 s'g s'g s'/fsf] hfgsf/L kfpg ;lsG5 egL 
ljBfyL{lar cfk;df 5nkmn u/fpg'xf];\ . 5nkmnkl5 cGo pko'St pbfx/0f lbO{ 
sfo{ / o;sf k|sf/ -u'?Tjan lj?¢sf] sfo{ / 3if{0f an lj?¢sf] sfo{_ af/] k|:6 
ub}{ sfo{sf] PsfOaf/] atfpg'xf];\ .

	 lj|mofsnfk # M  sfo{sf] kl/ro / ;"q

•	 ljBfyL{nfO{{ lgDgfg';f/ k|Zg ub}{ sfo{af/] 5nkmn u/fpg'xf];\ .

	 -c_ Pp6f rf}sLbf/n] 8 306f pleP/ 8\o'6L ubf{ slt sfo{ x'G5 <

	 -cf_ Pp6f el/ofn] 50 kg ef/L af]s]/ 50 ld=6f9f k'¥ofpFbf sfo{ x'G5 ls xF'b}g <

•	 ljBfyL{NffO{ ;fdfGo af]nLrfnLsf] efiff / lj1fgsf] efiffdf sfdsf] km/s cy{ x'G5 
eGg] s'/f pbfx/0f;lxt :ki6 kfg'{xf];\ .

•	 lj1fgsf] efiffdf sfd ug{sf nflu an k|of]u u/]/ s'g} klg j:t'nfO{{ lglZrt b'/L 
kf/ u/fpg'k5{ eGg] s'/f lgDg pbfx/0f;lxt :ki6 kfg'{xf];\ .

	 pbfx/0f M lbge/ sfof{nosf] u]6df a:g] rf}sLbf/n] s'g} b'/L kf/ gu/]sf] x'Fbf 
p;n] sfd u/]sf] elgb}g eg] ef/L af]Sg] el/ofn] cfk\mgf] lkl7pFdf 7'nf] ef/L  
af]sL Ps 7fpFaf6 csf]{ 7fpFdf k'¥ofpFbf p;n] b'/L kf/ u/]sfn] sfd x'G5 eGg] s'/f  
a'emfpF5 .

•	 ul0ftLo ¿kdf sfo{ = an x b'/L cyf{t\ (W) = F x d sf] cjwf/0ff lbg'xf];\ .
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• 	 ha F = 0 x'G5 ta w = o x d = 0 x'G5 . To;}n] an gnufO{ s'g} sfd x'Fb}g / ha 
d = 0 x'G5 ta W = f ×  0 = 0 x'G5 . To;}n] b'/L kf/ gu/L s'g} klg sfo{ x'Fb}g eGg] 
s'/f :ki6 kfg'{xf];\ .

•	 sfo{sf] PsfO h'n xf] eGg] s'/f lgDg tl/sfn] b]vfpg'xf];\ .

•	 sfo{ ( W) = Fx d= m x a x d       [ F = ma, Go'6gsf] bf];|f] lgodcg';f/ ]

•	 oxfF lk08 (m) nfO{{ kg, k|j]u (a) nfO{{ m/s2 / b'/LnfO{{ (m) PsfOdf gflkg] x'Fbf 
sfo{sf] PsfO kgm2s-2 x'G5 . o;nfO{{ h'n elgG5 eGg] s'/f :ki6 kfg'{xf];\ ha F = 
1N / d = 1m x'G5 ta sfo{ klg 1 h'n x'G5 eGg] s'/f JoSt ug'{xf];\ .

•	 sfo{sf k|sf/x¿ ;DaGwdf b|'t n]vg ljlwsf] k|of]u u/L ljBfyL{sf cg'ejx¿ k|:t't 
ug{ nufpg'xf];\ / b'O{ k|sf/sf sfo{x¿sf] k|bz{g ug'{xf];\ .

	 lj|mofsnfk $ M 3if{0fan la?4sf] sfo{  

	 tnsf] sfo{ ug{ nufpg'xf];\ / cfjZos ;xof]u ug'{xf];\ M

	 • 	 Pp6f 9'ª\ufnfO{{ wfuf]n] alnof];Fu sdfgL t/fh'df afFWg'xf];\ .

	 • 	 d]hl/ª 6]kn] b'/L gfk]/ lrx\g nufpg'xf];\ .

	 • 	 9'ª\ufnfO{{ hldgsf] ;txdf l3;fg{'xf];\ . ha 9'a\uf rfn cj:yfdf cfpF5, ta 
		  sdfgL t/fh'df b]lvPsf] annfO{{ gfKg'xf];\ .

	 cjnf]sg tflnsf

j|m=;= lk08 (m) Afn (F=mg_ b'/L (d) sfo{ W = Fx d

1.

2.

3.

	 lgisif{ 

	 3if{0f an lj¿¢sf] sfo{ ====== h'n kfOof] .

	 lj|mofsnfk % M 3if{0f an lj¿4sf] sfo{ / u'?Tjan lj?4sf] sfo{

	 •	 ;fgf 9'a\ufsf 6'j|mfx¿, d]hl/a 6]k, sdfgL t/fh' / wfufsf] 6'j|mf lng'xf];\ .

• 	 Pp6f ;fgf] 9'a\ufnfO{{ wfuf]n] alnof];Fu sdfgL t/fh'df afFWg'xf];\ / d]hl/a 6]kn] 
b'/Lgfk]/ lrx\g nufpg'xf];\ . ca 9'a\ufnfO{{ hldgdf l3;fg'{xf];\ / rfn cj:yfdf 
/xFbf sdfgL t/fh'df b]lvPsf] annfO{{ gfKg'xf];\ / tnsf] cjnf]sg tflnsf eg{ 
nufpg'xf];\ .
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j|m=;= lk08 (m) Afn (F=mg_ b'/L (d) sfo{ W= Fx d

1.

2.

3.

4.

t;y{ oxfF 3if{0f an lj?4sf] sfo{ x'G5 . lj|mofsnfk 4 ljBfyL{sf] ;d"xdf ug{  
nufpg'xf];\ . pSt lj|mofsnfkaf6 ;d"xut ¿kdf u'?Tjan lj?4sf] sfo{ kQf nufpg 
;xhLs/0f ug'{xf];\ .

	 lj|mofsnfk ^ M sfo{ / ;fdYo{larsf] ;DaGw  

sIffsf ljBfyL{dWo] sl/a 10 hgf ljBfyL{nfO{{ lgb]{zgc'gf;f/ cfk\mgf] z/L/sf] tf}n 
lng nufO{ rp/sf] lglZrt b'/L (100m) bf}8g nufpg'x]f;\ / ;xof]usf] lglDt 5flg-
Psf ljBfyL{af6 k|To]s ljBfyL{n] b'/L to ubf{v]l/sf] ;do l6kf]6 ug{ nufO{ lbOPsf] 
gd'gfcg';f/sf] rf6{df eg{ nufO{ k|To]s ljBfyL{sf] sfo{ / ;fdYo{ kTtf nufpg lbg'xf];\ .

j|m=;= ljBfyL{sf] gfd tf}n (N) kf/ u/]sf] b'/L sfo{  
W= Fx d

;do ;fdYo{ 
P = W/t

100m

100m

100m

100m

•	 ljBfyL{af6 k|fKt tflnsfdf 5nkmn ub}{ ;fdYo{sf] kl/ro lbO{ ;fdYo{sf] PsfO 
lgDgfg';f/ atfpg'xf];\ . o; lj|mofsnfkdf ;do dfkgsf nflu stop watch 
/ k|fylds pkrf/sf ;fdu|L First aid box sf] klxn] g} Joj:yf ug{'k5{ .

•	 ;fdYo{ gfKg] k|fdfl0fs PsfO af6 watt xf] . af6eGbf ;fgf jf 7'nf PsfO klg 
5g\ . h;nfO{ lgDgfg';f/ b]vfpg'xf];\ M

	 1 cZj zlSt -Horse power_ = s/La 746 watt

	 1000 af6 (watt) = 103 w = 1 KW

	 1000000 af6 = 106w = 1 MW
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-3_ 	 d"Nofª\sg

	 lgDg k|Zg ;f]w]/ jf cGo k|Zgåf/f ;+1fgfTds If]qsf lgDgcg';f/sf txut k|Zgx¿  
	 ;f]Wg'xf];\ .

	 -c_ 	sfo{ eg]sf] s] xf] < sfo{sf k|sf/x¿ n]Vg'xf];\ .

	 -cf_ 	;fdYo{ eg]sf] s] xf] < o;sf] PsfO / ;"q n]Vg'xf];\ .

	 -O_ 	cZj zlSt eGgfn] s] j'lemG5 < 

	 -O{_ 	Ps h'n sfo{ / Ps af6 ;fdYo{ eGgfn] s] j'lemG5 < 

	 -p_ 	sNkgfn] cfkm\\gf] 3/af6 10 kg ux'F lnP/ 1.5 km 6f9f /x]sf] kfgL36\6df uOg\ . 
		  ltgn] u/]sf] sfo{ lgsfNg'xf];\ . olb pSt sfo{ lt; ldg]6df ul/g\ eg] pgsf]  
		  ;fdYo{ slt xf]nf < 

 t]x|f} lbg 

k|ltlaDat l;sfO tyf ;du| PsfOsf] d"Nofª\sg (Reflective learning and entired unit 
assessment)

•	 ljBfyL{nfO{{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltlaDag 
ug{ nufpg ;lsG5 . 

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

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

•	 PsfOsf] cGTodf 1fg, af]w, k|of]u / pRr bIftf tx ;d]6\g] j:t'ut tyf 5f]6f] 
pQ/ cfpg] k|Zg lgdf{0f u/L df}lvs tyf lnlvt hfFr u/]/ ljBfyL{n] lbPsf] pQ/sf  
cfwf/df d"Nofª\sg ug{ ;lsG5 . k|of]ufTds / kl/of]hgf sfo{sf] lg/Gt/ clen]vLs/0f 
u/L cfGtl/s d"Nofª\sgg k|0ffnLnfO{{ ljBfyL{sf] k|ltef klxrfg ug]{ k|d'v cfwf/ agfpg 
;lsG5 . 
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•	 x/]s pkPsfO sf] cGTodf lbOPsf cEof;sf k|ZgnfO{{ cfwf/ agfO{ ;du| PsfOsf] 
d"Nofª\sgg ug{ ;lsG5 . 

kl/of]hgf sfo{ 

•	 b}lgs hLjgdf 3if{0fsf kmfObf tyf a]kmfObfaf/] 5nkmn  u/fpg'xf];\ / æ3if{0f lagfsf] 
hLjgÆ zLif{sdf lgaGw n]Vg nufpg'xf];\ .

•	 b'O{cf]6f sf7sf Ansx¿, k]lG;n, sdfgL t/fh', v;|f] ;tx, lrKnf] ;tx, lsnf cflb 
k|of]u u/L 3if{0f ;DalGw lgDg lnlvt tYox¿ k/LIf0f ug{ nufO{ clen]vLs/0f ug'{xf];\ .

	 -s_ tf}n a9\bf 3if{0f a9\5 .

	 -v_ a:t'nfO{{ l3;fbf{ eGbf u'8fpFbf 3if{0f sd x'G5 .

	 -u_ v;|f] ;txdf eGbf lrKnf] ;txdf 3if{0f sd x'G5 .

!= 	 tnsf k|Zgsf] ljsNkdf l7s lrx\g -_ nufpg'xf];\ M

	 -s_ 	sfo{sf] PsfO s'g xf] <

		  -c_ W     -cf_ N     -O_ J    	 -O{_ hp

	 -v_ 	an / b'/Lsf] u'0fgkmnnfO{{ s] elgG5 <

		  -c_ sfo{    -cf_ ;fdYo{   -O_ :yfgfGt/0f   -O{_ 3if{0f

	 -u_ 	:yfgfGt/0fsf] pbfx/0f s'g xf] <

		  -c_ uf]nf] af6fdf kf/ u/]sf] b'/L

		  -cf_ rf/kf6] af6fdf kf/ u/]sf] b'/L

		  -O_ gfua]nL] af6fdf kf/ u/]sf] b'/L

		  -O{_ l;wf af6fdf kf/ u/]sf] b'/L

	 -3_ 	s'g egfO ;To xf] <

		  -c_ l3;|Fbf x'g] 3if{0feGbf u'8\bf x'g] 3if{0f a9L x'G5 .

		  -cf_ l3;|Fbf x'g] 3if{0feGbf u'8\bf x'g] 3if{0f sd x'G5 .

		  -O_ lrNnf] ;txdf eGbf v;|f] ;txdf 3if{0f sd x'G5 .

		  -O{_ kfgL k/]sf] af6fdf eGbf ;'Svf af6fdf 3if{0f sd x'G5 .
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	 -ª_ 	tnsf dWo] s'g egfO l7s 5 <

		  -c_ b'/L / tf}n b'j} e]S6/ kl/df0f x'g\ .

		  -cf_ b'/L / tf}n b'j} :s]n/ kl/df0f x'g\ .

		  -O_ b'/L hlxn] klg lglZrt lb;f}Fdf kf/ ul/g] ePsfn] of] :s]n/ kl/df0f xf] .

		  -O{_ tf}nsf] lb;f}F hlxn] klg k[YjLsf] s]Gb|lt/ x'g] ePsfn] of] e]S6/ kl/df0f xf] .

@ 	 æ3if{0fn] xfd|f nflu ;xof]uL e"ldsf klg v]N5 .Æ o; egfOnfO{{ pbfx/0f;lxt k'li6  

	 ug'{xf];\ .

#= 	 lx;fa ug{'xf];\ M

-s_ 	/f]lxtn] ;f]emf] /]vfdf bf}8]/ 400 m sf] b'/L kf/ ug{ 35 s nufpF5g\ eg] pgsf] ult 
kQf nufpg'xf];\ . 

-v_ 	Pp6f j:t'n] 5 ;]s]G8df 100 ld6/ b'/L kf/ u/]5 eg] To;sf] j]u slt xf]nf < 

-u_ 	Pp6f 20 m/s sf] ultn] u'l8/x]sf] sf/n] 10 ;]s]G8df slt b'/L kf/ unf{ < 

-3_ 	Pp6f j|]mgn] 1500 kg sf] lhknfO{{ 120 m dfly;Dd prfNg 20 s nufpF5 eg] To; 
j|m]gn] u/]sf] sfo{ / To;sf] ;fdYo{ kQf nufpg'xf];\ . 

-ª_ Ps hgf dflg;n] 50 kg sf] rfdnsf] af]/fnfO{{ sfFwdf af]s]/ 3 m cUnf] a;sf] 5tdf 
k'¥ofO{ 450 N 3if{0f an lj?4 4 m k/ l3;f/]/ a;sf] 5tsf] cluNnf] efu;Dd 
k'¥ofpF5 eg],

	 -c_ u'?Tj an la?4 slt sfo{ x'G5 < 

	 -cf_ 3if{0f la?4 slt sfo{ x'G5 < 

-r_ 	Pp6f sf/ A laGb'af6 rNg ;'? eO{ B, C x'Fb} k|To]s ;]s]G8 5 ld6/

	 b'/L kf/ ub}{ D laGb'df k'U5 eg] lgDglnlvt k|Zgsf] hjfkm lbg'xf];\ M

	 -c_ af6f] AB df sf/sf] ult slt x'G5, lsg <

	 -cf_ af6f] BC df sf/sf] ult slt x'G5, lsg < 

	 -O_ af6f] CD df sf/sf] ult slt x'G5, lsg <
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PsfO &     b}lgs hLjgdf zlSt (Energy in Daily Life)

			   cg'dflgt sfo{306f M @%

!=	 kl/ro

o; PsfOdf xfd|f] j/k/sf ljleGg zlStsf :j¿kx¿sf af/]df kl/lrt u/fpFb} zlStsf] 
ljleGg pkof]usf af/]df 5nkmn u/Lg] 5 . gljs/0fLo / cgljs/0fLo zlStsf ;|f]t 
larsf] km/s, gljs/0fLo zlStsf ;|f]t -hLjfjz]if OGwg_ sf] dxŒj / k|of]u, zlStsf 
;|f]tsf] ;+/If0fsf] dxŒj, tfk tyf tfkj|mdlarsf] leGGftf, tkj|md dfkgsf pks/0f 
-ydf]{ld6/_ tyf tfkjm|dsf PsfOx¿, t/ª\usf] kl/ro tyf dfkg, k|sfzsf ljleGg  
;|f]tx¿, k|sfzsf] k/fjt{g tyf o;sf cfwf/df tof/ ul/g] pks/0f;DaGwL ljifoj:t'df 
s]lGb|t /xL k|of]u, ;d:of ;dfwfg l;sfO l;knufotsf Jojxf/s'zn l;ksf] ljsf; 
ug{ ljBfyL{nfO{ ;DalGwt lj|mofsnfkdfkm{t cfjZos ;xhLs/0f ul/g] 5 h;sf nflu 
k|bz{g, k|jrg, k|of]ufTds, ;d:of ;dfwfg, 5nkmn, cGj]if0f, If]q e|d0f sf ljlwsf] 
;fy} ljleGg ljifoj:t'df ;d"xsfo{, mix and match, think, pair and share, T and M 
chart, misconception checking, exit slip cflb /0fgLltsf] ;d]t k|of]u ug{ ;lsg] 5 .  

@=	  l;sfO pknlAw

•	 b}lgs hLjgdf k|of]u x'g] zlStsf ;|f]tnfO{ pbfx/0f;lxt juL{s/0f ug{ 

•	 hLjfjz]if OGwgsf] kl/ro lbg tyf o;sf] k|of]usf kmfObf / a]kmfObf atfpg 

•	 zlStsf ;|f]tsf] ;+/If0fsf] dxŒj / ;+/If0f ug]{ pkfox¿ atfpg / cjnDag ug{ 

•	 tfkj|mdsf] kl/efiff lbg / o;sf PsfOx¿ atfpg 

•	 lj1fgdf k|of]u ul/g] tfkj|mdsf PsfOx¿ (˚C / K) lrGg / ltgLx¿sf] ¿kfGt/0f ug{ 

•	 ydf]{ld6/sf]kl/ro lbg / o;sf] k|of]u u/L tfkj|md gfKg 

•	 k|of]uzfnf ydf]{ld6/sf] agfj6 / sfo{k|0ffnLsf] JofVof ug{ 

•	 ;d'Gb| ;txdf kUnL/x]sf] a/km / plDn/x]sf] kfgLsf] tfkj|md tyf :j:y dfgj 
z/L/sf] tfkj|md atfpg 

•	 a9L tfkj|md ePsf] j:t'af6 sd tfkj|md ePsf] j:t'df tfk ;g]{ tYo k|of]uaf6 
b]vfpg

•	 tfk k|fKt u/]kl5 j:t'sf] tfkj|md a9\g] / tfk u'dfPkl5 tfkj|md 36\g] tYo k|bz{g ug{ 
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•	 t/ª\usf] kl/ro lbg / t/ª\usf] k|sf/ pNn]v ug{ 

•	 t/ª\u pTklQsf] Jojxfl/s lj|mofsnfkx¿ k|bz{g ug{ 

•	 t/ª nDafO, PlDKn6\o'8, cfj[lQ / j]usf] kl/efiff lbg 

•	 k|sfzsf] k/fjt{gsf] kl/efiff lbg / o;sf] b}lgs hLjgdf pkof]lutf / k|efj 
klxrfg ug{ 

•	 k/fjt{gsf lgodx¿ atfpg / k|dfl0ft ug{ 

•	 ;dtn P]gfdf x'g] k|sfzsf] k/fjt{gnfO{ ls/0f /]vf lrqåf/f b]vfpg 

•	 k]l/:sf]ksf] gd'gf agfpg tyf To;sf] sfo{k4lt /]vf lrqåf/f b]vfpg / pkof]lutf 
vf]hL ug{

#= 	 ljifoj:t' tyf ;do ljefhg

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

!= phf{sf] kl/ro 
tyf juL{s/0f 
(Energy intro-
duction and 
classification)

•	 zlStsf ;|f]tx¿sf] kl/ro -!_

•	 gljs/0fLo / cgljs/l0fo phf{sf ;|f]t -!_

•	 hLjfjz]if OGwg -!_

•	 j}slNks phf{ -@_

•	 phf{sf] art ug]{ pkfo -!+_

tfk  / tfkj|md 
(Heat and 
Temperature)

•	 tfk / tfkj|mdsf] kl/ro, tfkj|mdsf]
pkof]u  -!_

•	 tfkdfks oGq  -@_

•	 tfkj|mdsf PsfOx¿ -!_

•	 tfkj|md;DaGwL lj|mofsnfk -!_

•	 tfkj|md / tfksf] ;DaGw -!_

t/ª\usf] k|sf/ 

(Types of 
Wave)

•	 t/ª\usf] kl/ro, k|of]u -!_

•	 t/ª\usf] k|sf/ -!_

•	 oflGqs t/ª\usf k|sf/ -@_

•	 t/ª\u;Fu ;DalGwt s]xL kbx¿ -@_
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 k|sfz (Light) •	 Kf|sfzsf] kl/ro -!_

•	 k|sfzsf] lgoldt / clgoldt k/fjt{g -!_

•	 k|sfzsf] k/fjt{gsf lgodx¿ -@_

•	 k|sfzsf] k/fjt{gsf s]xL pkof]
lutfx¿ -@_

k|ltlaDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg

$=	 l;sfO ;xhLs/0f lj|mofsnfk

 klxnf] lbg

ljifoj:t' M zlStsf ;|f]tx¿sf] kl/ro kl/ro

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo  

	 zlStsf ljleGg ;|f]tx¿sf] kl/ro lbg

-v_ 	 z}Ifl0fs ;fdu|L 

	 phf{ jf zlStsf ;|f]tsf ;fdu|Lx¿ -;nfO, nfO6/, ljB't\ lx6/, ;"o{, cfuf], ljB't\ lrd,  
	 an]sf] d}gaQL cflbsf lrq tyf lrqkQLx¿, zAbkQLx¿, dfl:sª 6]k, uf]hL tflnsf  
	 (Pocket chart) 

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

 	 lj|mofsnfk ! M  dl:tis dGyg

   	 ljBfyL{nfO{ lgDgfg';f/sf k|Zgx¿ ;f]Wg'xf];\ / phf{ dl:tis dGygdfkm{t kf7sf] ;'?cft  
	 ug'{xf];\ .

	 •	 zlSt eg]sf] s] xf] < zlSt lsg cfjZos k5{ <

	 • 	 zlStsf :j¿kx¿ s] s] 5g\ <

	 • 	 xfdLnfO{ lxF88'n ug{ / sfd ug{ rflxg] zlSt s] af6 kfpF5f}F < 

 	 lj|mofsnfk @ M zlStsf] cjwf/0ff (Concept of energy):

•	 b'O{ hgf hgf ljBfyL{nfO{ cufl8 af]nfpg'xf];\ .

•	 Ps hgfnfO{ nfO6/ jf ;nfO{dfkm{t cfuf]sf] Hjfnf lgsfNg nufpg'xf];\ .

•	 csf{] ljBfyL{nfO{ sfuh ;Nsfpg nufpg'xf];\ / c¿nfO{ cjnf]sg ug{ nufpg'xf];\ .
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•	 ca sfuh lsg an]sf] xf]nf / sfuh aNbf s] s] b]lvof] 5nkmn u/fpg'xf];\ . 

•	 ;nfO nfO6/ afx]sf tfk / k|sfz lg:sg] cGo zlStsf ;|f]tx¿ s] s] xf]nfg\ 
5nkmn ug'{xf];\ . 

•	 sk8fdf cfO/g u/]sf], UofF; r'nf]df vfgf ksfPsf], /]l8of] ahfPsf], 3fdaf6 
;f]nf/ Kofgn dfkm{t jlQ an]sf] cflb lrq b]vfpFb} zlStsf cGo pbfx/0f kfn}
kfnf] eGg nufpg'xf];\ .

•	 cGTodf zlStsf] ;f]|t tyf o;sf] dxŒj dfgj hLjg;Fu /x]sf] cfwf/df lgDg 
lgisif{{ atfOlbg'xf];\ . 

xfd|f] b}lgs hLjgdf ljleGg sfo{ ug{ zlStsf] cfjZostf k5{ h'g d'VotM cfuf], 
ljB't\, Go'lSno/ phf{ / ;"o{af6 k|fKt ul/G5 . xfd|f] b}lgs hLjgsf x/]s sfo{sf nflu 
zlStsf] cfjZostf k5{ . zlStsf] ;xL ;b"kof]u u/L dfgj hLjgnfO{ ;/n / ;xh 
agfpg ;lsG5 .  

	 lj|mofsnfk # M  zlStsf] pkof]u;Fu zAbkQL hf]8f ldnfpg] v]n (Matching game )

•	 lrqdf b]vfPh:t} uf]hL tflnsf lnP/ o;sf] Psfk6\l6 zlStsf ;|f]tx¿sf] lrqkQL 
/fVg'xf];\ .

•	 zlStsf] ljleGg pkof]u hgfpg] lrqkQLnfO{ 6]a'ndf 3f]K6f] kf/]/ /fVg'xf];\ . 
ljBfyL{nfO{ rf/b]lv 5cf]6f ;d"xdf ljefhg ug'{xf];\ .

•	 k|To]s ;d"xsf ljBfyL{nfO{ cufl8 af]nfO{ zlStsf ;|f]t hgfpg] lrqklQ;Fu ldNg] 
pkof]usf] zAbkQL vf]h]/ # ldg]6leq hf]8f ldnfpg nufpg'xf];\ .

•	 of] lj|mofsnfkdf ;a}}nfO{ efu lng k|f]T;fxg ub}{ ;a}}nfO{ ;dfg cj;/ k|bfg 
ug'{xf];\ . 

•	 lj|mofsnfk kl5 kfn}kfnf] k|ltlaDag ug{ nufpg'xf];\ / lgDg lgisif{ 
atfOlbg'xf];\ .

zlStsf ;|f]tx¿ pkof]lutf
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xfd|f] b}lgs hLjgdf tfk / k|sfz zlStsf] cfjZostf k5{ . tfk / k|sfz zlStsf 
:j¿kx¿ x'g h'g cfuf] ;"o{, d}gaQL, ljB't\ lx6/, Pn=kL= UofF; cflb x'g\ . vfgf  
ksfpg, z/L/ Gofgf] /fVg, wf]Psf] n'uf tyf cGg, kmnkm"n ;'sfpg tfk zlSt 
cfjZos k5{ eg] cFWof/fdf j:t' b]Vg k|sfzsf] cfjZotf k5{ . tfk / k|sfzsf] 
dxŒjk"0f{ ;|f]t ;"o{ xf] h'g k|fs[lts / slxn} gl/lQg] zlStsf] dxŒjk"0f{ ;|f]t xf] .

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ zlStsf] kl/efiff lbg'xf];\ .          						          

	 -cf_ zlStsf b'O{cf]6f ;|f]tx¿sf] gfd eGg'xf];\ .    

	 -O_ tkfO{Fsf] 3/df zlSt s] sfdsf nflu pkof]u x'G5 <   

	 -O{_ tkfO{Fsf] 3/df vfgf ksfpg s'g zlSt rflxG5 < of] sxfFaf6 k|fKt x'G5 < 

	 -p_ zlStsf] cefj ePdf xfd|f] hLjgdf s] c;/ k5{ xf]nf <                            

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

tkfO{Fsf] 3/ tyf ljBfnodf k|of]u ul/g] zlStsf ljleGg ;|f]tx¿sf] klxrfg u/L ;"rL 
tof/ ug'{xf];\ . pSt ;|f]tx¿sf] ;kmf lrq sf]/]/ pko'St /ª e/L cfsif{s agfpg'xf];\ / 
sIffsf] k|bz{g kf6Ldf 6fF:g'xf];\ .
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 bf];|f] lbg

ljifoj:t' M gjLs/0fLo / cgjLs/0fLo phf{sf ;|f]t (Renewable and non-renewable 
sources of energy)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 

	 •	 ljleGg k|sf/sf phf{sf] kl/ro lbg 

	 • 	 gjLs/0fLo / cgjLs/0fLo phf{sf ;|f]tsf] pbx/0f;lxt JofVof ug{ 

-v_ 	 z}Ifl0fs ;fdu|L

	 gjLs/0fLo / cgjLs/0fLo phf{sf ;|f]tx¿sf] lrq, zAb tyf lrq kQLx¿, >Job[Zo  
	 ;fdu|L

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

	 lj|mofsnfk ! M dl:tis dGyg (Brain storming)

 	 kf7;Fu cfwfl/t lgDglnlvt k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpg ;lsG5 M

	 -c_ 	uf8L, v]t hf]Tg] 6«ofS6/ rnfpg] s] rflxG5 / lsg <

	 -cf_ 3/df vfgf ksfpg] s] cfjZos k5{ .

	 -O_ 	/]l8of], l6= le=, sDKo'6/ cflb rnfpg s] cfjZos k5{ < 

	 -O{_ xfdLnfO{ b}lgs lj|mofsnfk ug{ s] cfjZos k5{ <

	 -p_ xfdLn] vfgf lsg vfg' k/]sf] xf]nf < 

	 lj|mofsnfk @ M phf{sf] cjwf/0ff (Concept of energy)

•	 ljBfyL{nfO{ $ b]lv ^ ;d"xdf ljeflht ug'{xf];\ .

•	 lrqdf b]vfPh:t} ljleGg phf{sf pbfx/0f hgfpg] lrq 
kQLx¿ x/]s ;d"xnfO{ Ps Pscf]6f ljt/0f ug'{xf];\ . 

•	 k|To]s ;d"xnfO{ @ ldg]6sf] ;do l;dfleq cfkm"n] kfPsf] 
lrqkQLsf] ;ª\s]t g= n]vL s];Fu ;DalGwt 5 tLgcf]6f 
d'Vo s'/f l6kf]6 ug{ nufpg'xf];\ . 

•	 cfkm";Fu ePsf] lrqkQL csf] ;d"xnfO{ kf; ug]{ / 
km]l/ csf]{ ;d"xaf6 cfPsf] lrqkQLsf] klg ;ª\s]t g=  
n]vL s];Fu ;DalGwt /x]5 tLgcf]6f d"Vo s'/f l6kf]6 ug{ 
nufpg'xf];\ . Fig 7.2
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•	 ;a}} lrqkQLx¿ ;a}} ;d"xdf kl/rfng ePkl5 lrqkQL s] s];Fu ;DalGwt /x]5g, 
kfn}kfnf] k|:t'lt lbg nufpg'xf];\ .

•	 ljBfyL{sf] cg'ejnfO{ ;d]6\b} lgDg lgisif{ lbg'xf];\ .

xfdLnfO{ b}lgs lj|mofsnfk ug{ zlSt jf phf{sf] cfjZostf k5{ lrqdf b]vfP 
h:t}, b}lgs sfd ug{, ef/L af]Sg, v]t hf]tvg ug{, uf8L rnfpg zlSt jf phf{  
rflxG5 . xfdLn] zlSt vfgfaf6 kfpF5f} eg] u8L tyf xjfOhxfh rnfpg k]6«f]n,  
l8h]n, d6\l6t]n h:tf vlgh t]nsf] cfjZostf k5{ .

	 lj|mofsnfk # M 	 gljs/0fLo / cgljs/0fLo phf{sf ;|f]tx¿sf]] cjwf/0ff (Concept of 
				    renewable and non-renewable sources of energy)

•	 kf7\ok':tssf] k]h !@( df lbPsf] lrq klxrfg u/L zlSt jf phf{sf ;|f]tx¿ s] 
s] 5g\ 5nkmn u/fpg'xf];\ . 

•	 ljBfyL{nfO{ cfjZos ;d"xdf ljefhg ug'{xf];\ . gjLs/0fLo / cgjLs/0fLo phf{sf 
;|f]tx¿ cª\lst lrqkQL 6]a'ndf lkmFhfP/ /fVg'xf];\ . 

•	 uf]hL tlnsfsf] k|of]u u/L Psflt/ gljs/0fLo / csf]{ lt/ cgljs/0fLo phf{ 
n]lvPsf b'O{ :yfgx¿ tf]Sg'xf];\ . k|To]s ;d"xnfO{ 6]a'df 5l/Psf lrqsf8{  
vf]Hb}{ gljs/0fLo / cgljs/0fLo s] x'g lrg]/ @ ldg]6 leqdf ;DalGwt :yfgdf  
/fVg nufpg'xf];\ . 

•	 Pp6f ;d"xsf] kfnf] ;lsPkl5 km]l/ lrq klQnfO{ 6]a'ndf 5g]{ / csf]{ ;d"xnfO{ ;f]
xL lj|mofsnfk bf]xf]¥ofpg nufpg''xf];\ . 

•	 ;a}}eGbf l56f] / ;xL sfo{ ug]{ ;d"xnfO{ k'/:s[t ug]{ / cfjZos k[i7kf]if0f lbg]
pSt lj|mofsnfkkZrft gljs/0fLo / cgljs/0fLo phf{sf ;|f]tx¿ s] s] /x]5g\ 
x/]s ;d"xnfO{ pbfx/0f eGg nufpg'xf];\ . xfdLn] s:tf] k|sf/sf] phf{sf k|of]u 
ug'{k5{ / lsg < oL phf{sf ;|f]tx¿ s] s] 5g\ < k|Zgf]Q/ 5nkmn ub}{  gljs/0fLo 
/ cgljs/0fLo phf{sf ;|f]tx¿ larsf] leGgtf rf6{dfkm{t :ki6 kfg'{xf];\ . cGTodf 
kf7sf] lgisif{{ lbg'xf];\ .

PskN6 k|of]u ul/;]s]kl5 k"0f{¿kdf ;dfKt x'g] / k'gM k|of]u ug{ g;lsg] phf{sf  
;|f]tnfO{ cgljs/0fLo phf{sf ;|f]t (non-renewable sources of energy) elgG5 . o;}
u/L PskN6 k|of]u ul/;]s]kl5 k"0f{¿kdf ;dfKt gx'g] / k'gM k|of]u ug{ ;lsg] phf{sf 
;|f]tnfO{ gljs/0fLo phf{sf ;|f]t (renewable sources of energy) elgG5 .



lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&	 165

-3_ 	 d"Nofª\sg 

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPh:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

-c_ 	gljs/0fLo phf{sf ;|f]tx¿ s] s] x'g\ <     

-cf_ 	;f}o{ zlSt / hnljB't\ zlSt s:tf] k|sf/sf] phf{ ;|f]t xf] <     

-O_ 	cgljs/0fLo phf{sf ;|f]tx¿ s] s] x'g\ <  

-O{_ 	xfdLn] s'g k|sf/sf] phf{sf] ;|f]tnfO{ a9L dxŒj lbg'k5{ / lsg <  

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

cfkm\gf] 3/ tyf ljBfnodf pkof]u ul/Psf gljs/0fLo / cgljs/0fLo phf{sf ;|f]tx¿ 
s] s] k|of]u ePsf 5g\ cleefjs tyf lzIfs;Fu ;f]wvf]h u/L l6kf]6 ug]{ / ;f] hgfpg] 
lrq ;ª\sg u/L rf6{df 6fF:g nufpg] / k|To]ssf] b'O{cf]6f pkof]lutf n]v]/ NofO{ sIffdf 
k|:t't ug{ nufpg'xf];\ .

 

 t];|f]] lbg

ljifoj:t' M hLjfjz]if OGwg (Fossil fuel)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 hLjfjz]if OGwg (fossil fuel) sf] kl/ro lbg 

	 • 	 hLjfjz]if OGwgsf kmfObf / a]kmfObf atfpg

-v_ 	 z}Ifl0fs ;fdu|L

	 hLjfjz]if OGwg -sf]Onf, k]6«f]n, Pnlk UofF;_ hgfpg] lrq tyf lrq kQLx¿, >Job[Zo  
	 ;fdu|L, zAbkQLx¿

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

	 lj|mofsnfk ! M dl:tis dGyg (Brain storming) 

 	 lgDglnlvt k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpg'xf];\ M

	 -c_ tkfO{Fsf] 3/sf] efG;fdf vfgf ksfpg rflxg] tfksf] ;|f]t s]xf] <  
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	 -cf_	ufpF3/df vfgf ksfpg cfjZos tfksf nflu s] s]] pkof]u ul/G5 xf]nf <

	 -O_ 	uf8L rnfpg s] cfjZos k5{ < 

	 pSt k|Zgdf cfwfl/t 5nkmnaf6 cfPsf] lgisif{nfO{ yk pbfx/0fdfkm{t hLjfjz]if  
	 OGwgsf] kl/ro lbg'xf];\ .

	 lj|mofsnfk @ M  hLjfjz]if OGwg klxrfg ug]{ (To identify fossil fuels)

•	 k]6«f]n, bfp/f, l8hn, sf]Onf,
bfp/fsf] uf]n, uf]a/sf] 
u'OF7f, e';, Pn= kL= UofF; 
pNn]v ePsf lrq kQLx¿ 
Pp6f sf8{af]8{sf] a6\6fdf 
/fVg'xf];\ . 

•	 x/]s a]Grdf /xg] 
ljBfyL{sf] ;d"xnfO{ 
pSt a6\6fdf /x]sf 
lrqdWo]af6 hLjfjz]if OGwg 5fg]/ b]vfpg nufpg'xf];\ . 

•	 ;a}} ;d"xsf] kfnf] gcfP;Dd lj|mofsnfk hf/L /fVg'xf];\ .

•	 pSt lj|mofsnfksf cfwf/df OGwgdf s'g s'g ;|f]tx¿ hLjfjz]if OGwgsf x'g\ / 
oL ;|f]tx¿ gljs/0fLo jf cgljs/0fLo s'g k|s[ltsf x'g\ 5nkmn u/L lgisif{{ eGg 
nufpg'xf];\ .

	 k]6«f]n, l8h]n, sf]Onf / Pn=kL= UofF; hLjfjz]if OGwgsf ;|f]tx¿ x'g\ h'g 
cgljs/0fLo k|s[ltsf 5g\ .  

	 lj|mofsnfk # M hLjfjz]if OGwgsf] kmfObf / a]kmfObf klxrfg ug]{ (To identify 
				    advantages and disadvantages of fossil fuels)

•	 x/]s a]Grdf /xg] ljBfyL{nfO{ ljBfyL{sf] ;d"xnfO{ hLjfjz]if OGwgsf] kmfObf eGg 
nufpg'xf];\ . 

•	 x/]s ;d"xnfO{ hLjfjz]if OGwgsf] a]kmfObf klg kfn}kfnf] eGg nufpg'xf];\ . 

•	 k|To]s ;d"xn] eg]sf] pQ/ lzIfsn] l6kf]6 ub}{ hfg'xf];\ / cfjZostfg';f/ lzIfsn] 
yk ul/lbg'xf];\ .

•	 hLjfjz]if OGwgsf kmfObfaf/] 5nkmn ub}{ k[i7kf]if0f lbg'xf]; .

Fig 7.3 
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•	 cGTodf tflnsf tof/ ul/ hLjfjz]if OGwgsf kmfObf / a]kmfObfx¿ l6kf]6 ug{ 
nufpg'xf];\ .

hLjfjz]if OGwg ;j{;'ne, 9'jfgL ug{ ;lhnf], ax'pkof]uL, w]/} tfkzlSt kfpg ;lsg] 
/ pBf]u tyf snsf/vfgfdf  o;sf] cToflws k|of]u ug{ ;lsg] OGwg xf] . o;sf] 
cToflws k|of]un] eG8f/ l/lQg] tyf of] hng x'Fbf jftfj/0f k|b"if0f x'g] h:tf a]kmfObf 
x'G5g\ . 

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ 	gljs/0fLo phf{sf ;|f]tx¿ s] s] x'g\ < o;sf kmfObfx¿ s] s] 5g\ <          

	 -cf_ 	hLjfjz]if OGwg s'g k|sf/sf] phf{sf] ;|f]t xf] <

	 -O_ 	tkfO{FFsf] 3/df vfgf ksfpg s'g k|sf/sf] phf{sf ;|f]t k|of]u ePsf] 5 <  

	 -O{_ 	xfdLn] s'g k|sf/sf] phf{sf] ;|f]tnfO{ dxŒj lbg'k5{ / lsg <

	 -p_ 	hLjfjz]if OGwgsf a]kmfObfx¿ s] s] 5g\ <     

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 hLjfjz]if OGwgsf ;|f]tsf] ;"rL tof/ u/L o;sf] pkof]lutf jf dxŒsf] rf6{ tof/ u/L 
	 sIffdf k|:t't ug'{xf];\ . 

 rf}yf] / kfrf}“ lbg

ljifoj:t' M j}slNks phf{ (Alternative energy)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 j}slNks phf{sf] kl/ro lbg / o;sf] dxTj atfpg

	 • 	 phf{ art ug'{sf] sf/0f atfpg

	 • 	 phf{sf] art ug]{ pkfox¿sf] ;"rL tof/ ug{
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-v_ 	 z}Ifl0fs ;fdu|L

	 j}slNlks phf{ hgfpg] lrq, tflnsf lrq, lrqkQLx¿, >Job[Zo ;fdu|L (ICT)

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

	 lj|mofsnfk ! M  dl:tis dGyg (Brain storming)

 	 lgDglnlvt k|Zgdf cfwfl/t 5nkmndfkm{t dl:tis dGyg u/fpg'xf];\ M

	 -c_ 	phf{ lsg cfjZos k5{ <

	 -cf_ 	xfdL phf{ s'g s'g k|sf/sf ;|f]tx¿ af6 kfpF5f}F <

	 -O_ 	s] xfdLn] phf{nfO{ klg hf]ufpg cfjZos 5 < phf{ ghf]ufPdf s] x'G5 <

	 lj|mofsnfk @ M  j}slNks phf{sf] kl/ro  (Introduction of alternative energy)

•	 ljBfyL{nfO{ $ b]lv ^ ;d"xdf ljeflht u/L >Job[Zo sIfdf n}hfg'xf];\ .

•	 ;"rgf k|ljlw (ICT) pkof]u u/L j}slNks 
phf{sf ;|f]tx¿ h:t} hnljB't\, ;f}o{ zlSt, 
jfo' phf{, afof]UofF;sf] 

• 	 pkof]u;DaGwL lrq tyf lel8of] k|bz{g ub}{ 
:ki6 kfg'{xf];\ .

•	 k|To]s ;d"xnfO{ lrq tyf lel8of]sf af/]df 
k|ltlj|mof lbg nufpg'xf];\  .

•	 xfd|f] b]zsf] kxf8L e"efu / k|z:t kfgL alu/xg] gbL / vf]nfaf6 s;/L hnljB't\\ 
lgsfNg ;lsg] /x]5 lel8of]dfkm{t 5nkmn u/fpg'xf];\ .

•	 lrqdf b]vfPh:t} ;f}o{ phf{ / jfo' phf{nfO{ lsg j}slNks phf{sf] ;|f]t dflgPsf] 
xf]nf < lrq tyf Plgd];gdfkm{t ;d"xut 5nkmn ug'{xf];\ .

>Job[Zo ;fdu|Lsf] k|bz{gs} j|mddf lsg afof]phf{, jfo'phf{, hnljB't\ zlSt / ;f}o{ 
zlStnfO{ j}slNks phf{sf ;|f]t dflgPsf] xf] eGg]af/] 5nkmn ug'{xf];\ . xfd|f] b]zsf] 
cj:yfcg';f/ eljZodf x'g;Sg] phf{sf] cefjnfO{ sd ug{ / jftfj/0f hf]ufpg oL 
jftfj/0fd}qL phf{sf ;|f]tx¿sf] k|of]unfO{ k|fyldstf lbg'kg]{ s'/f klg atfOlbg'xf];\ . 

	 lj|mofsnfk # M j}slNks phf{;DaGwL k|ltlaDag v]n (Reflective game related to 
				    alternative energy)

•	 j}slNks phf{sf ;|f]tx¿ h:t} hn ljB't\ phf{, jfo' phf{, ;f}o{ phf{, afof] UofF; 
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n]lvPsf ljBfyL{sf] ;ª\Vof cg';f/sf lr6x¿ tof/ u/L aGb ug]{ / Pp6f a6\6f 
jf l/sfkLdf /fVg'xf];\ . ljBfyL{nfO{ uf]nf] 3]/fdf pleg nufO{ Ps Pscf]6f lr6 
lng nufpg'xf];\ ;fy} v]n;DaGwL lgod hfgsf/L u/fpg'xf];\  / lgDgfg';f/ think-
share-pair v]n v]nfpg'xf];\ . 

•	 ca ;a}}nfO{ lr6 vf]n]/ x]g{ eGg'xf];\ t/ lr6df n]lvPsf] s'/f uf]Ko /fVg nufpg'xf];\ .
ca klxnf] ljBfyL{nfO{ cfkm\gf] lr6df ePcg';f/sf] Pp6f ljz]iftf jf dxŒj eGg 
nufpg'xf]; h'g bf];|f] ljBfyL{n] ;f] ljz]iftfsf klxnf];Fu ePsf] j}slNks phf{ lrg]/ 
eGg' kg]{ x'G5 . o;}u/L bf];|f]n] klg cfkm\gf] lr6cg';f/ Pp6f ljz]iftf t];|f]nfO{ eGg] 
/ ;f] cfwf/df t];|f]n] bf];|f];Fu s'g j}slNks phf{sf] lr6 /x]5 lrg]/ eGg'kg]{ x'G5 . 
of] k|lj|mof j|mdz ;a}} ljBfyL{df kl/rfng eO/xG5 / clGtdsf] ljBfyL{sf] ljz]iftf 
lrGg] sfd klxnf] ljBfyL{sf] x'G5 . 

•	 v]n ;lsPkl5 kl5 k|To]s j}slNks phf{sf s] s] ljz]iftf / dxŒj x'g] /x]5g\ 
cfcfkm\gf] lj1fg sfkLdf gf]6 ug{ nufpg'xf];\ . s[ofsnfksf] j|mddf lzIfsn] 
cfjZostfg';f/ ;xhLs/0f ub}{ k[i7kf]if0f lbg'xf];\ .

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ 

	 ;f]Wg'xf];\ M

	 -c_ 	j}slNks phf{sf cfjZostf lsg dx;'; eof] <     	

	 -cf_ 	;f}o{ zlSt s] s] sfddf pkof]u ul/g5 < 		   

	 -O_ 	uf]a/UofF; lsg gljs/0fLo phf{sf] ;|f]t xf] <    

	 -O{_ 	s:tf phf{sf ;|f]tnfO{ j}slNks phf{ elgG5 < 

	 -p_ 	lrqdf s'g s'g phf{sf ;|f]tx¿ b]vfOPsf 5g\ <       		

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

•	 xfd|f] b]zsf nflu pko'St j}slNks phf{sf ;|f]tx¿sf] lrq rf6{df 6fF;]/ k|To]ssf b'O{ 
b'O{cf]6f ljz]iftf tyf dxŒj pNn]v u/L gd'gf tof/ ug{ nufpg'xf];\ . 
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•	 ljBfyL{nfO{ hnljB't\, jfo' phf{, ;f}o{ phf{, uf]a/ UofF; dWo] s'g} j}slNks phf{sf] 
pkof]u eO/x]sf :yfgdf If]q e|d0fdf n}hfg'xf];\ . pSt :yfgdf k'uL o;n] s;l/ 
sfd u5{ / o;sf] s] dxŒj tyf pkof]lutf 5 eGg] af/]df ;DalGwt JolSt;Fu ;f]
wvf]h u/L k|fKt hfgsf/Lsf cfwf/df k|ltj]bg tof/ ug{ nufpg'xf];\ .

 5}6f}“] lbg

ljifoj:t' M  phf{ art ug]{ pkfo (Ways of saving energy)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 phf{ ;ª\s6sf] kl/efiff lbg

	 • 	 phf{ ;ª\s6 cfpg glbgsf nflu cfjZos pkfox¿sf] vf]hL ug{

-v_ 	 z}Ifl0fs ;fdu|L

	 j}slNks phf{ hgfpg] lrq, tflnsf lrq, lrqkQLx¿, >Job[Zo ;fdu|L (ICT)

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

	 lj|mofsnfk ! M  dl:tis dGyg (Brain storming)

 	 ljifoj:t'sf ;DaGwdf lgDgfg';f/ lbOP h:t} k|Zgdfkm{t dl:tis dGyg u/fpg'xf];\ M

	 • 	 phf{ eg]sf] s] xf] < xfd|f] b}lgs hLjgdf phf{ lsg cfjZos k5{ < 

	 • 	 phf{sf] cefj ePdf s] c;/ x'G5 <

	 • 	 phf{sf ;|f]tnfO{ lsg hf]ufpg'k5{ <

	 • 	 xfdLn] phf{nfO{ s;/L hf]ufpg ;S5f}F <

	 lj|mofsnfk @ M  phf{ ;ª\s6 tyf phf{sf] art (Energy crisis and energy saving):

•	 ljBfyL{sf] cfjZos ;ª\Vofdf ljefhg ug'{xf];\ / x/]s ;d"xdf lgDg k|Zgdf cfwfl/t 
5nkmn ug{ nufpg'xf];\ . ljZje/L phf{sf] dfu lsg al9/x]sf] xf]nf < cgljs/0fLo 
phf{sf] cToflws k|of]un] s] c;/ x'g ;S5 < xfn ePsf phf{nfO{ lsg ldtJooL 
tl/sfn] k|of]u ug'{k5{ < o;n] xfdLnfO{ s] kmfObf x'G5 < 

•	 k|To]s ;d"xnfO{ pSt k|Zgdf cfwfl/t 5nkmn ug{ nufO{ a'Fbfut pQ/ tof/ ug{ 
nufpg'xf];\ .

•	 cfcfkm\gf] ;d"xn] tof/ u/]sf] pQ/ kfn}kfnf] k|:t't ug{ nufpg'xf];\ .
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 xfn ljZjdf cgljs/0fLo phf{sf ;|f]tx¿sf] cToflws k|of]un] ubf{ eljiodf phf{sf] 
cefj x'g ;S5 h;nfO{ phf{ ;ª\s6 elgG5 eGb} phf{sf] dxŒj / o;sf] art ug'{kg]{ 
clgjfo{ cfjZostfsf af/]df :ki6 kfl/lbg'xf];\ . 

	 lj|mofsnfk # M phf{ ;ª\s6nfO{ sd ug]{ pkfox¿ (Ways to reduce energy crisis):

•	 lj|mofsnfk @ cg';f/sf] ;d"xnfO{ phf{ ;ª\s6 s;/L sd ug{ ;lsG5 cfk;df 
5nkmn ug{ nufpg'xf];\ .

•	 k|To]s ;d"xnfO{ cfcfkm\gf] 5nkmnaf6 cfPsf] lgrf]8nfO{ n]Vg] kf6L -af]8{_ df n]v]/ 
b]vfpg :Yffg tf]lslbg'xf];\ .

•	 k|To]s ;d"xaf6 Ps Ps hgfnfO{ tf]lsPsf] :yfgdf ;d"xut 5nkmnaf6 cfPsf] 
lgrf]8nfO{ n]Vg nufpg'xf];\ .

•	 >Job[Zo ;fdu|L (ICT) sf] k|of]u u/L j}slNks phf{sf] k|of]u tyf dxŒj klxrfg 
ug{ nufpg'xf];\ . xfd|f] b]zsf ;Gbe{df phf{sf] ldtJooL k|of]u ug]{, u|fdL0f If]q 
/ ;Defljt :yfgdf uf]a/UofF;sf] k|of]u a9fpg], hnljB't\sf] pTkfbg a9fO{ vfgf 
ksfpg / uf8L rnfpg ljB't\sf] pkof]u ug]{, ;f}o{ zlStsf] k|of]u a9fpg], ;s];Dd 
gljs/0fLo ;|f]tsf] pkof]u ug]{ tyf phf{sf] art ug{ hgr]tgf km}nfpg] h:tf 
pkfox¿ ckgfpg ;lsg] s'/fsf] hfgsf/L lbg'xf];\ .

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 != 	 tnsf k|Zgsf] pQ/ lbg'xf];\ M

		  -c_ lrqdf s] b]vfOPsf] 5 < of] s'g k|sf/sf] phf{sf] ;|f]t xf] <

		  -c_ j}slNks phf{sf ;|f]tx¿ s] s] x'g\ <     	

 		  -O_ ;f}o{ zlSt s:tf k|sf/sf]] phf{sf] ;|f]t xf] < 	

 		  -O{_ ;f}o{ phf{ s] s] sfddf  pkof]u x'G5 < 

Fig 7.6 
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	 @= 	 pko'St ljsNkdf l7s lrx\g -√_ nufpg'xf];\ M

		  -s_  lbOPsf pmhf{sf ;|f]tdWo] jftfj/0fd}qL pmhf{sf] ;|f]t s'g xf] <        

 			   -c_ l8h]n     -cf_     k]6«f]n      -O_ hnljB't\\      -O{_ sf]Onf

		  -v_ tn lbOPsf dWo] j'mg rflxF gljs/0fLo pmhf{sf] ;|f]t xf] <

			   -c_ k]6«f]n     -cf_ sf]Onf       -O_ LP UofF;        -O{ hnljB't\\

		  -u_ 	tnsf dWo] j'mg ;|f]taf6 g]kfndf ;a}eGbf a9L ljB't\\ pTkfbg ul/Psf] 5 <

			   -c_ kfgL    -cf_ xfjf     -u_ lhof]yd{n     -O{ ;"o{

		  -3_ 	tn lbOPsf dWo] cgljs/0fLo pmhf{sf] ;|f]t s'g xf] <

			   -c_ sf]Onf     -cf_ hnljB't\\     -O{ afof]UofF;      -O{_ bfp/f

		  -ª_	 lbOPsf dWo] gljs/0fLo pmhf{sf k|of]un] x'g] d'Vo c;/ s'g xf] <

			   -c_ k|b"if0f 36\g] 		  -cf_ ;lhn} kfOg] 

			   -O{_ phf{ ;ª\s6 36fpg]  	 -O{_ ;:tf]df pknAw x'g]	

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 zlSt jf phf{ ;ª\s6 36fpg s] s] ug{ ;lsG5 < OG6/g]6 tyf ;f]wvf]h u/L  
	 kfj/kf]OG6 :nfO8 tof/ u/L sIffdf k|:t't ug'{xf];\ .

 ;ftf}“ lbg

ljifoj:t' M  tfk / tfkj|md (Heat and Temperature)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 •	 tfk / tfkj|mdlar leGgtf atfpg 

	 • 	 tfk / tfkj|mdsf] pof]lutf atfpg

-v_ 	 z}Ifl0fs ;fdu|L

 	 sfFrsf lunf;x¿ jf las/, kfgL, tfkdfks oGq (Thermometer), ag{/, nfO6/, lrq 
	 tyf zAbkQLx¿ 
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-u_ 	 l;sfO ;xhLs/0f lj|mofsnfk

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introducing and brain storming)

	 lgDg k|Zgdf dl:tis dGyg u/fpg'xf];\ M 

	 • 	 cfkm\gf b'j} xTs]nf s]xLa]/ /u8\g'xf];\  s] cg'ej eof] <

	 • 	 b'j} xTs]nfsf] /u8fO{af6 s;/L tfk lg:s]sf] xf]nf <

	 • 	 tfk eg]sf] s] xf] <

	 • 	 tfkj|md eGgfn] s] a'lemG5 <

	 lj|mofsnfk @ M  tfk (Concept of heat)

	 nfO6/ kf/]/ sfuh ;NsfP/ b]vfpg'xf];\ . of] k|of]uaf6 s] s] pTkGg eof] eGg  
	 nufpg'xf];\ . ljBfyL{nfO{ cfjZostfg';f/ ;d"x agfpg'xf];\ / lbOPsf] lrq cjnf]sg  
	 ug{ nufO lgDglnlvt k|Zgdf cfwfl/t 5nkmn ug'{xf];\ .

	 • 	 lrqdf s] s] b]lvG5 < 

	 •	 ;"o{af6 s] s] k|fKt x'G5 < o;af6 s] s] sfd 
		  ug{ ;lsG5 < 

	 • 	 s] ;"o{ gePsf] ;dodf klg oL sfd ug{ ;Dej x'G5 <

	 •	 ;"o{afx]s cGo s] s] ;|f]taf6 tfk / k|sfz k|fKt ug{ ;lsG5 <

	 ljBfyL{sf cg'ejnfO{ ;d]6\b} tkl;nsf] lgisif{ lbg'xf];\ .

tfk / k|sfz zlStsf] d'Vo ;|f]t ;"o{ xf] h;af6 k|fKt x'g] tfk n'uf, bfp/f, cGg 
cflb ;'sfpg, hf8f]df 3fd tfKg, ;d'b|sf] kfgLaf6 g'g lgsfNg cflb sfdsf nflu  
k|of]u ul/G5 ;fy} ;"o{afx]s bfp/f, ljB't\ lx6/, hLjfjz]if OGwg cflb afNbf klg tfk 
lgl:sG5, tfk Ps k|sf/sf] zlSt xf] h;sf] P;= cfO{= PsfO h'n xf] . 

	 lj|mofsnfk # M tfkj|md (Temperature)

	 lgDglnlvt k|of]ufTds sfo{snfk u/fpg'xf];\ .

•	 Pp6f lunf;df lr;f] / csf]{ lunf;df tftf] 
kfgLsf] Joj:yf ug]{

•	 Pp6f lunf;nfO{ A / csf]{nfO{ B ;ª\s]t lbg]

•	 lj|mofsnfk @ cg';f/sf] ljBfyL{sf] ;d"xnfO{ 
Fig 7.8 

A B 
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A / B lunf;sf] kfgL kfn}kfnf] 5'g nufpg] / s'g lunf;sf] a9L tftf] 5 cg'ej 
ug{ nufpg] 

•	 ca b'O{cf]6f Ps} k|sf/sf k|of]uzfnf ydf]{ld6/x¿ b'j} lunf;df s]xLa]/ 8'afP/ 
tfkj|md gf]6 ug{ nufpg]  

•	 k|To]s ;d"xnfO{ lunf;sf] kfgL 5f]P/ cg'ej u/]sf] / tfkdfks oGq jf ydf]{ld6/n] 
dfkg u/]sf] cfwf/df s'g lunf;sf] kfgLsf] tftf]kgf a9L /x]5 k|ltlj|mof lbg 
nufpg] .  

•	 cfjZostfcg';f/ lzIfsn] yk ;xhLs/0f ul/lbg] .

pSt lj|mofsnfksf cfwf/df lgDg tYo lgisif{{sf ¿kdf elglbg'xf];\ . lunf; A 
/ lunf; B dWo] B lunf;sf] kfgL a9L tftf] cg'ej eof] eg] B lunf;df /x]sf] 
kfgLsf] tfkj|md a9L /x]5 eGg] yfxf eof] . o;/L s'g} j:t'sf] tftf]kgf jf lr;f]kgfsf]  
dfqfnfO{ To; j:t'sf] tfkj|md elgG5 . j:t'sf] tftf]kgfsf] dfqf tfkj|md dfks oGq 
-ydf]{ld6/_ af6 gfk]/ kQf nufOG5 .

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

-c_ 	tfk / tfkj|mdlar s] leGgtf 5 <   	

-cf_ 	tfkj|md gfKg] pks/0fsf] gfd s] xf] < 	

-O_ 	;f}o{ phf{ s] s] sfddf  pkof]u x'G5 < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 xfd|f] b}lgs hLjgdf tfksf] pkof]u s] s] sfddf ul/G5,  ;"rL tof/ u/L sIffdf k|:t't  
	 ug{ nupg'xf];\ .
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 cf7f}“ / gjf}“ lbg

ljifoj:t' M ydf]{ld6/ (Thermometer)

-s_ l;sfO pknlAw÷ljlzi6 p2]Zo 

	 ydf]{ld6/sf] kl/ro lbg

	 ydf]{ld6/sf k|sf/x¿ klxrfg ug{ / ltgsf] k|of]u k|bz{g ug{

-v_ 	 z}Ifl0fs ;fdu|L

 	 sfFrsf lunf;x¿ jf s]xL las/, kfgL, ljleGg k|sf/sf tfkj|md dfks oGq  
	 (Thermometer), lrq tyf zAb kQLx¿ 

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

	 lj|mofsnfk ! M ljifo k|j]z tyf dl:tis dGyg (Introduction/brain storming)

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

	 Hj/f] gfKg s] k|of]u ul/G5 <

	 • 	 ydf]{ld6/ eg]sf] s] xf] <

	 • 	 lrqdf s'g s'g k|sf/sf ydf]{ld6/x¿ 5g\ <

	 • 	 s] tkfO{FFsf] 3/df klg ydf]{ld6/ 5 < 

	 • 	 olb 5 eg] lrqdf lbOPsf dWo] s'g k|sf/sf]
 		  5 / Tof] s] sfddf k|of]u ul/G5 <

	 lj|mofsnfk @ M  ydf]{ld6/sf] cjwf/0ff ( Concept of thermometer)

	 ydf]{ld6/sf] cjwf/0ff k|:6 kfg{ lgDglnlvt lj|mofsnfk u/fpg'xf];\ M

•	 ljBfyL{nfO{ cfjZostfg';f/ ;d"x agfpg] 

•	 lbOPsf] lrqdf h:t} lSnlgsn, k|of]uzfnf
tyf l8lh6n ydf]{ld6/ b]vfpg] / s'g  
s] sfddf k|of]u ul/G5 k|To]s ;d"xnfO{ eGg 
nufpg] 

•	 Pp6f ;d"xnfO{ lSnlgsn, csf]{ ;d"xnfO{ 
l8lh6n ydf]{ld6/ lbg] / cfkm\gf] z/L/sf] 
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tfkj|md kQf nufpg nufpg]

•	 csf]{ ;d"xnfO{ k|of]uzfnf ydf]{ld6/ / lunf;df kfgL /flvlbg], ca ydf]{ld6/af6 
cfhsf] sf]7fsf] tfkj|md slt /x]5 kQf nufO{ gf]6 ug{ nufpg], clg lunf;sf] 
kfgLdf ydf]{ld6/sf] aNa 8'afP/ To;sf] tfkj|md klg kQf nufpg nufpg] 

•	 Pp6f ;d"xn] lj|mofsnfk ;s]kl5 ;f] j|md aFsL ;d"xnfO{ klg k"/f ug{ cj;/ lbg] 
/ lzIfsn] cfjZos ;xhLs/0f klg ul/lbg]  

•	 tfkj|md gfKg] lj|mofsnfk ul/;s]kl5 cfcfkm\gf] cg'ej ;'gfpg nufpg] ;fy} 
lh1f;fdf cfwfl/t 5nkmn ug]{

lj|mofsnfksf af/]df k|To]s ;d"xnfO{ kfn}kfnf] cfkm"n] l;s]sf] cg'ej k|ltlaDag ug{ 
nufpg'xf];\ . dflg;sf] z/L/sf] tfkj|md gfKg lSnlgsn ydf]{ld6/sf] k|of]u ul/G5 
eg] cfhef]ln l8lh6n ydf]{ld6/sf] k|of]u ug{ yflnPsf] 5, To;}u/L ljleGg j:t'sf] 
tfkj|md gfKg k|of]uzfnf ydf]{ld6/sf] k|of]u ul/G5 .

	 lj|mofsnfk # M k|of]uzfnf ydf]{ld6/ (Lab thermometer)

•	 ;Dej eP;Dd lj|mofsnfksf] 
nflu lj1fg k|of]uzfnfdf 
nuL lgDg lj|mofsnfk u/fpg'xf];\ .

•	 ds{/L -kf/f]_ / cNsf]xn /flvPsf k|of]
uzfnf ydf]{ld6/x¿ b]vfpg] / ljleGg 
efux¿sf] gfd eGg nufpg]

•	 lj|mofsnfk @ df lunf;sf] kfgLsf] 
tfkj|md gfKg k|of]u ul/Psf] ydf]{ld6/sf] 
agfj6 s:tf] 5 k|Zgf]Q/ 5nkmn ug]{

•	 lrqdf lbOP h:t} ydf]{ld6/sf ljleGg 
efux¿ lrq sf]/]/ b]vfpg] / k|of]uzfnf 
ydf]{ld6/ b]vfpFb} efux¿ sf] gfd eGg 
nufpg], h:t} aNa, sfFrsf] Soflkn/L,  
sfFrsf] :6]d, tfkj|mdsf] :s]n cflb

•	 lj|mofsnfk @ cg';f/sf ljBfyL{sf] ;d"xnfO{ 
A / B lunf;sf] kfgLdf kfn}kfnf] b'j} k|sf/sf k|of]uzfnf ydf]{ld6/x¿ pSt 
lunf;df /flvPsf]  tftf] / lr;f] kfgLdf s]xLa]/ 8'afP/ tfkj|md gf]6 ug{ nufpg] . 

Fig 7.11 

 

Fig 7.12 

A B 

 

Fig 7.12
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•	 k|To]s ;d"xnfO{ lunf;sf] kfgLaf6 ydf]{ld6/sf] aNa aflx/ lgsfNg nufpg] / 
s]lxa]/;Dd Soflkn/Ldf s:tf] kl/jt{g b]lvof] Wofgk"j{s cjnf]sg u/L k|ltlj|mof 
lbg nufpg]  

•	 b'j} ydf]{ld6/sf] aNadf xftn] s]xLa]/ 5'g nupg] / Soflkn/Ldf s:tf] kl/jt{g 
b]lvof] cjnf]sg u/L eGg nufpg]

pSt lj|mofsnfksf cfwf/df lgDg tYo lgisif{{ elglbg'xf];\ . lunf; A / lunf; B 
dWo] B lunf;sf] kfgLsf] tfkj|md a9L ePsf] s'/f ydf]{ld6/n] gfk]/ kQf nfUof] . 
aNanfO{ tftf] kfgLdf 8'afpFbf Soflkn/L r9]sf] b]lvof] eg] kfgLaf6 aflx/ lgsfNbf 
Soflkn/L em/]sf] jf tfkj|md j|mdzM 36\b} uPsf] b]lvof] . o;/L aNanfO{ j:t'sf] 
;txdf 5'jfpFbf j:t'df ePsf] tf/nsf] c;/n] aNaleq /x]sf] t/nsf] j[l4 eO{  
ydf]{ld6/df /flvPsf] t/n kbfy{  Soflkn/Ldf r9]sf] b]lvG5 eg] tfkj|md 36\bf  
t/nsf] cfotg klg 36\g] ePsfn] Soflkn/L em/]sf] b]lvG5 . o;/L s'g} j:t'sf] tftf]
kgf jf lr;f]kgfsf] dfqf jf tfkj|mdnfO{ tfkj|md dfks oGq -ydf]{ld6/_ af6 gfk]/ 
kQf nufOG5 . 

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zg tyf j:t'ut k|Zg ;f]Wg'xf];\ M 

	 != 	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

		  -s_ ydf]{ld6/ eg]sf] s] xf] <   	

		  -v_ lSnlgsn / k|of]uzfnf ydf]{ld6/lar s] leGgtf 5 <   

		  -u_ k|of]uzfnf ydf]{ld6/ s] sfddf  pkof]u x'G5 < 

		  -3_ ydf]{ld6/sf] aNaleq s] /flvPsf] x'G5 < 

	 @= 	 pko'St ljsNkdf l7s lrx\g -_ nufpg'xf];\ M

		  -s_ 	tn lbOPsf dWo] ydf]{ld6/df s'g s'g t/nsf] k|of]u ul/G5 <

			   -c_ kfgL / cNsf]xn 		  -cf_ ds{/L] / cNsf]xn 	

			   -O_ Oy/ / cNsf]xn 		  -O_{ ds{/L / Oy/
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		  -v_ 	tfkj|md;DaGwL s'g egfO ;xL 5 <

			   -c_ tfkj|md Ps k|sf/sf] zlSt xf]    	 -cf_ tfkj|md / tfk p:t} xf] 

			   -O_ tfkj|md j:t'df ePsf] tftf]kgf jf lr;f]kgfsf] dfqf xf]  

			   -O{_ tfkj|md tftf]kgf xf] 

		  -u_ 	xfd|f] z/L/sf] tfkj|md gfKg k|of]u ul/g] ydf]{ld6/sf] k|sf/ s'g xf] <

			   -c_ lSnlgsn 			   -cf_ k|of]uzfnf 		

			   -u_ clwstd Go'gtd	  	 -O{_ ds{/L

		  -3_ 	ydf]{ld6/sf] sfo{ s'g l;4fGtdf cfwfl/t 5 <

			   -c_ tfksf] sf/0f j:t'sf] cfotg a9\g] 		

			   -cf_ tfksf] sf/0f j:t'sf] cfotg 36\g]

			   -O_  tfksf] sf/0f t/nsf] cfotg 36a9 x'g] 

			   -O{_ tfksf] sf/0f jfikLs/0f x'g]

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 ljleGg k|sf/sf ydf]{ld6/sf] ;kmf lrq sf]/L ljleGg efusf] gfds/0f u/L k|To]ssf]  
	 pkof]usf] ;"rL tof/ ug{ nufpg'xf];\ . 

 b;f}“ lbg

ljifoj:t' M tfkj|mdsf PsfO (Units of temperature)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 tfkj|mdsf ljleGg PsfOx¿ atfpg

	 • 	 tfkj|mdsf ljleGg PsfOx¿lar ;DaGw b]vfpg / PsfOnfO{ ¿kfGt/ ug{

-v_ 	 z}Ifl0fs ;fdu|L

	 tfkj|mdsf ljleGg PsfO;DaGwL rf6{, ydf]{ld6/x¿, lrq tyf zAb kQLx¿ 
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-u_ 	 l;sfO ;xhLs/0f lj|mofsnfk

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introduction / brain storming)

	 lgDglnlvt k|Zg ;f]w]/ k"j{ 1fgsf] k/LIf0f ug'{xf];\ M 

	 • 	 xfd|f] z/L/sf] tfkj|md gfKg jf Hj/f] gfKg s] 
		  PsfO k|of]u ul/G5 <

	 • 	 ydf]{ld6/df s'g s'g PsfOdf :s]n /flvPsf] 
		  b]Vg'ePsf] 5 <

	 • 	 kfgLsf] pDng] / a/km aGg] tfkj|md slt slt 
		  x'G5 <

	 •	 :j:y dflg;sf] z/L/sf]  tfkj|md slt x'G5 <

	 lj|mofsnfk @ M  tfkj|mdsf PsfOx¿larsf] ;DaGw (Relationship between different 
				    scales of temperature):

	 ;Dej eP;Dd ljBfyL{nfO{ lj|mofsnfksf] nflu lj1fg k|of]uzfnfdf n}hfg'xf];\ /  
	 cfjZostfg';f/ ;d"x agfO{ tnsf lj|mofsnfkx¿ u/fpg'xf];\ .

	 • 	 klxnf] lrqdf b]vfOPsf] ydf]{ld6/df 0C / 0F sf] cy{ s] xf] <

	 • 	 tfkj|md gfKg s'g s'g :s]nx¿ k|of]u ul/G5 < 

	 • 	 xfdL :j:y x'Fbf z/L/sf] tfkj|md slt x'G5 <

	 • 	 bf];|f] lrqdf dflg;sf] tfkj|md slt b]vfOPsf] 
		  5 < of] dfg s'g PsfOdf 5 xf]nf <

	 • 	 s] of] dfg :j:y dflg;sf] tfkj|md xf] <

	 • 	 xfdLn] 3/df lsg ydf]{ld6/ /fVg'k5{ <

x/]s ;d"xnfO{ lSnlgsn / l8lh6n ydf]{ld6/ lbg'xf];\ / cfkm\gf] z/L/sf] tfkj|md gfKg] 
ljlwl;sfpg'xf];\ . Pp6f ;d"xn] lj|mofsnfk ;s]kl5 ;f] j|md afFsL ;d"xnfO{ klg k"/f 
ug{ cj;/ lbg'xf];\ h;df lzIfsn] cfjZos ;xhLs/0f ul/lbg'xf];\ . lj|mofsnfksf 
af/]df k|To]s ;d"xnfO{ kfn}kfnf] cfkm"n] l;s]sf] cg'ej k|ltlaDag ug{ nufpg'xf];\ . 

	 lj|mofsnfk # M lj|mofsnfk ! / @ sf] lgisif{{ (Conclusion of the activities 1 and 2)

•	 tfkj|mdsf PsfOx¿ l8u|L ;]lN;o; (0C) / l8u|L km/]GxfO6 (0F) / s]lNeg (K) x'G5g\ 
elg k[i7 !@& df lbOPsf] tflnsfsfdf lbOPh:t} kfgLsf] pDng] / a/kmsf] kUng] 
laGb' lbOPsf 5g\ . 
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•	 k|foM ydf]{ld6/df l8u|L ;]lN;o; (0C) / l8u|L 
km/]GxfO6 (0F) b'O{cf]6} :s]ndf ydf]{ld6/df 
pNn]v ul/Psf] x'G5 eg] tfkj|mdsf] P;= 
cfO{= PsfO s]lNeg (K) x'G5 .

•	 To;}u/L :j:y dflg;sf] z/L/sf] tfkj|md 370C jf (98.60F) x'G5 h'g gfKg 
lSnlgsn ydf]{ld6/ k|of]u ul/G5, t/ cfhef]ln dfly lrqdf b]vfPh:t} l8lh6n 
ydf]{ld6/sf] k|of]u ug{ yflnPsf] 5 . To;}u/L ljleGGf j:t'sf] tfkj|md gfKg  
k|of]uzfnf ydf]{ld6/sf] k|of]u ul/G5 h;df ;]lN;o; jf ;]lG6u|]8 (0C) / km/]GxfO6 
(0F) :s]nx¿ x'G5g\ .  

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t}M 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ :j:y dflg;sf] z/L/sf] tfkj|md slt x'G5 <   	

	 -cf_ z/L/sf] tfkj|md gfKg s'g ydf]{ld6/ pko'St xf]nf < 	

	 -O_ xfdLn] 3/df s] sfdsf nflu ydf{ld6/ /fVg'k5{ <

	 -O{_ ydf]{ld6/df s'g s'g :s]nx¿ /flvPsf x'g5g\ <

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

l8lh6n ydf]{ld6/ sf] k|of]u u/L tkfO{FFsf] kl/jf/sf ;b:osf] zlgaf/ laxfg * ah] / 
a]n'sf * ah]]sf] z/L/sf] tfkj|md gfKg'xf];\ / tnsf] tflnsfdf eg'{xf];\ . b'j} ;dosf] 
tfkj|md ;dfg eP gePsf Plsg ug'{xf];\ . olb ;dfg 5}g eg] s}lkmotdf o;sf] sf/0f 
v'nfpg'xf];\ .    

kl/jf/sf ;b:osf] gfd laxfg * ah] a]n'sL * ah] s}lkmot

!= 

@= 

#= 

$=
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 P3f/f}“ lbg

ljifoj:t' M tfkj|mdsf PsfOx¿ larsf] ;DaGw (Relationship between different scales of 
temperature)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 k|rngdf cfPsf tfkj|mdsf PsfOx¿ atfpg / ;ª\s]t pNn]v ug{ 

	 • 	 tfkj|mdsf PsfOx¿larsf] ;DaGw -;"q_ k|of]u u/L tfkj|mdsf PsfOx¿ ¿kfGt/ ug{ 

-v_ 	 z}Ifl0fs ;fdu|L

	 tfkj|mdsf PsfOsf] rf6{, ljleGg k|sf/sf ydf{]ld6/x¿, lrq tyf zAb kQLx¿ 

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

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introducing and brain storming):

 	 cl3Nnf] lbgsf] kf7sf] k'g/fj[lQ ub}{ lgDgfg';f/sf] k|Zgf]Q/ 5nkmn u/fpg'xf];\ M

	 • 	 tfkj|md dfkg ug{ s'g s'g :s]nx¿ k|of]u ul/G5g\ <

	 •	 :j:y dflg;sf] z/L/sf] tfkj|md ;]lN;o; / km/]GxfO6 :s]ndf slt slt x'G5 <

	 • 	 k[YjLsf] s'g :yfgdf plDn/x]sf] kfgLsf] tfkj|md 1000C / kUnL/x]sf] a/kmsf] 
		  tfkj|md 00C x'G5 <

	 lj|mofsnfk @ M 	 tfkj|mdsf PsfOx¿larsf] ;DaGw b]vfpg] ;"q ( Formula to show the 
				    relationship between different scales of temperature)

•	 kf7\ok':tssf] k[i7 
!@& df lbOPsf] 
tflnsf cWoog ug{ 
nufpg'xf];\ . 

•	 o;df b]vfP h:t} s'g} 
kbfy{sf] tfkj|md Pp6f :s]naf6 csf]{ :s]ndf s;/L ¿kfGt/ ug{ ;lsG5 xf]nf < 

	 tflnsfdf b]vfOPsf tLgcf]6f :s]nx¿lar Ps cfk;df slt km/s 5 xf]nf <  
;f]Rg / ;d"xdf 5nkmn u/L km/s kQf nufpg nufpg'xf];\ . 

•	 x/]s ;d"xnfO{ cfkm"n] kQf nufPsf] km/s eGg nufpg'xf];\ .
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pSt 5nkmn kl5 0C, 0F, / K :s]ndf 
df kfgLsf] pDng] -dflyNnf] crn 
laGb'_ / a/km kUng] -tNnf] crn laGb'_ 
larsf] km/s j|mdzM 100, 180 /100 
kQf nufpg ;xhLs/0f ug'{xf];\ . 
ca oL b'O{ laGb'x¿sf cfwf/df 
tfkj|mdsf PsfOx¿ ¿kfgt/  
ug]{ lgDg ;"q tof/ ul/lbg'xf]; . 

			   (C-0)/(100-0) =  (F-32)/(212-32)  = (K-273)/(373-273)

	 cyjf     (C-0)/(100) =  (F-32)/180 = (K-273)/100

	 lj|mofsnfk # M ;"q -ul0ftLo ;DaGw_ k|of]u u/L tfkj|mdsf :s]nsf] ¿kfGt/ ug]{ lx;fa 

			   (Mathematical calculation to convert temperature scales): 

	 kbfy{sf] tfkj|md Pp6f :s]naf6 csf]{ :s]ndf ¿kfGt/ ug{ lgDg ul0tLo ;DaGwsf]  
	 k|of]u u/L lx;fa ug{ ;lsg] s'/f atfpg'xf];\ / s'g} pbfx/0f lbP/ lx;fa ug{  
	 nufpg'xf];\ . 

	 cfjZostfcg';f/ lzIfsn] yk ;xhLs/0f ul/lbg'xf];\ .

          (C-0)/(100-0 )=  (F-32)/(212-32)  =(K-273)/(373-273)          cyjf       

		  (C-0)/(   100 )=  (F-32)/180  =(K-273)/100

	

 

	 pSt ;DaGw -;"q_ sf cfwf/df kf7\ok':tsf] k[i7 !@* / !@( df lbOPsf] 98.60F nfO{ 
	 0C df abNg] tl/sf h:t} cGo pbfx/0fcg';f/ lx;fa ug]{ cEof; u/fpg'xf];\ . 

Fig 7.15 
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-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 != 	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

		  -s_ 	:j:y dflg;sf] zl//sf] tfkj|md 0C / 0F :s]ndf slt slt x'G5 <   	

		  -v_	 kfgLsf] pDng] tfkj|md 0C / 0F :s]ndf slt slt x'G5 <     

		  -u_ 20 0C nfO{ 0F df  ¿kfGt/ u/L b]vfpg'xf];\ < 

		  -3_ 1000C nfO{ K df  ¿kfGt/ u/L b]vfpg'xf];\ < 

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

		  -s_ tn lbOPsf dWo] tfkj|mdsf] P; cfO PsfO s'g xf] <

			   -c_ 0C     -cf_  0F            -O_ K         -O{_ R

		  -v_ kUnL/x]sf] a/km tyf pDnL/x]sf] kfgLsf] tfkj|md ;d'b|sf] ;txdf slt slt x'G5 <

			   -c_ 00F / 1000F  -cf_ 200F / 2000F  -O_ 150F / 1500F  O{_ 320F / 2120F   

		  -u_	 dflg;sf] z/L/sf] tfkj|md gfKg s'g ydf]{ld6/ k|of]u ul/G5 <

			   -c_ lSnlgsn 	 -cf_ k|of]uzfnf 	-u_ clwstd Go"gtd 	 -O{_ ds{/L

		  -3_ 	ydf]{ld6/sf] sfo{ s'g l;4fGtdf cfwfl/t 5 <

			   -c_ tfksf] sf/0f j:t'sf] cfotg a9\g] 

			   -cf_ tfksf] sf/0f j:t'sf] cfotg 36\g]

			   -O_ tfksf] sf/0f t/nsf] cfotg 36a9 x'g] 

			   -O{_ tfksf] sf/0f j:t'sf] If]qkmn a9\g]

		  -ª_ 	ydf]{ld6/ s]sf nflu k|of]u ul/G5 <

			   -c_ kbfy{sf] tftf]kgfsf] dfqf gfKg 

			   -cf_ kbfy{sf] lr;f]kgfsf] dfqf gfKg

			   -O_ kbfy{sf] tftf]kgf / lr;f]kgfsf] dfqf gfKg 

			   -O{_ kbfy{sf] cj:yf kQf nufpg
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-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

ydf]{ld6/ jf Og6/g]6 jf df]afOn Pksf] dbtn] cfkm" a;]sf] 7fpFsf] zlgaf/ Ps lbgsf] 
ljleGg ;do -laxfg & ah], !) ah], lbpF;f] ! ah] / ;fFem $ ah] / ;fFem & tyf !) 
ah]_ df ePsf] tfkj|mdsf] dfg lng'xf];\ . tfkj|mdsf] dfgnfO{ ;]lN;o;, km/]gxfO6 /  
s]lNleg :s]ndf ¿kfGt/0f u/L tnsf] tflnsfdf eg'{xf];\ M

tfkj|md
laxfg lbp“;f] a]n'sf

& ah] !) ah] ! ah] $ ah] & ah] !) ah]

!= ;]lN;o; (0C)

@= km/]GxfO6 (0F)

#= s]lNeg (K)

 afx|f}“ lbg

ljifoj:t' M tfkj|md / tfksf] ;DaGw (Relationship between heat and temperature)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 tfk / tfkj|mdlarsf] ;DaGw atfpg 

	 • 	 tfk k|;f/0fsf] lb;f}F kQf nufpg

-v_ z}Ifl0fs ;fdu|L

	 sfFrsf lunf;x¿ jf las/, tftf] / lr;f] kfgL, s]xL k|of]uzfnf ydf]{ld6/ , ag{/, nfO6/

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

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introducing and brain storming)

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

	 • 	 hf8f] ofddf laxfg Ogf/sf] kfgL Gofgf] x'G5 lsg <

	 • 	 lunf;df /flvPsf] tftf] lrof / skmL Psl5g kl5 lsg ;]nfPsf] xf]nf <

	 • 	 hf8f] df};ddf afSnf] n'uf lsg nufpg' k/]sf] xf]nf <

	 • 	 xfdLn] g'xfpFbf s;/L dgtftf] kfgL agfpg ;lsG5 <
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	 lj|mofsnfk @ M  tfk / tfkj|mdsf] ;DaGw b]vfpg] k|of]u (Experiment related to heat 
				    and temperature):

	 tfkj|md / tfkj|mdsf] ;DaGw b]vfpg lgDg lj|mofsnfk u/fpg\'xf];\ M

•	 of] lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf nUg] / ljBfyL{sf] tLg ;d"x 
agfpg] 

•	 x/]s ;d"xnfO{ b'O{cf]6f lunf; jf sfFrsf] las/ lnP/ Pp6fdf cfwf hlt tftf] kfgL 
/ csf{]df cfwf hlt lr;f] kfgL lng nufpg]

•	 x/]s ;d"xnfO{ Ps Pscf]6f k|of]uzfnf ydf]{ld6/ lbg]

•	 ydf]{ld6/sf] aNanfO{ tftf] / lr;f] 
kfgLdf 8'afpg] / tfkj|md gfk]/ 
l6kf]6 ug{ nufpg] 

•	 k|To]s ;d"xnfO{ csf]{ cln 7'nf] 
lunf; jf las/ lnP/ tftf] / lr;f] 
kfgL ld;fpg nufpg]

•	 ca tftf] / lr;f] kfgL ld;fPkl5 tfkj|md slt eof] ydf]{ld6/n] gfk]/ gf]6 ug{ 
nufpg]

•	 x/]s ;d"xnfO{ cfcfkm"n] u/]sf] k|of]ufTds sfo{sf] glthfnfO{ tnsf] tflnsfdf e/L 
k|:t't ug{ nufpg]

kfgLsf] k|sf/   kfgLsf] tfkj|md s}lkmot

!= tftf] kfgL .............. 0C

@= lr;f] kfgL ............... 0C

#= tftf] / lr;f] ld;fPsf]    
   -ld>Lt_ kfgL 

................ 0C

		  pSt lj|mofsnfk kl5 lsg tftf] / lr;f] kfgL ld;fPkl5 dgtftf] kfgL eof] t,  
		  ;d"xdf 5nkmn ug{ nufpg'xf];\ . 

	 lj|mofsnfk # M  lj|mofsnfk ! / @ sf cfwf/df yk 5nkmn tyf lgisif{{ (Discussion and 
	 conclusion based on activities 1 and 2)

	 lj|mofsnfk @ df ul/Psf] k|of]ufTds lj|mofsnfksf cfwf/df lgDg k|Zgdf cfwfl/t  
	 5nkmn ug'{xf]; M 

	 • 	 hf8f]df lsg kfgL ttfP/ g'xfpg' k/]sf] xf] <

Fig 7.15 
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	 • 	 ld;fPsf] kfgLsf] tfkj|md tftf] / lr;f] kfgLsf] eGbf lsg km/s ePsf] xf] <

	 • 	 dfgtftf] kfgLsf] tfkj|md lr;f] kfgLsf] eGbf w]/} / tftf] kfgLsf] eGbf sd lsg 
		  ePsf] xf]nf <

	 • 	 j:t'sf] tfkj|md a9\g] jf 36\g] sf/0f s] xf]nf <

	 • 	 hf8f]ofddf kfgL 5F'bf xfdLnfO{ lsg lr;f] cg'ej ePsf] xf]nf <

	 pSt k|Zgdf cfwfl/t 5nkmnkZrft\ lgDgfg';f/ JofVof u/L lgisif{{ atfOlbg'xf];\ M 

• 	 	 tftf] kfgLdf lr;f] kfgL ld;fPkl5 tftf]n] tfkzlSt u'dfpF5 h;sf sf/0f tftf]
kfgLsf] tfkj|md klxn]sf] eGbf 36L x'G5 . 

• 	 	 To;}u/L lr;f]kfgLn] tftf] kfgLaf6 tfkzlSt k|fKt u5{ / o;sf] tfkj|md klxn]
sf] eGbf a9L x'G5 .

•		 tftf] j:t'nfO{ lr;f] j:t'df ld;fpFbf tftf]n] tfkzlSt u'dfpF5 eg] lr;f]n] 
tfkzlSt k|fKt u5{ . j:t'n] u'dfPsf] tfk a/fa/ j:t'n] Kf|fKt ug]{ tfk x'G5 (heat 
loss by hot body = heat gain by cold body).

•		 :j:y dflg;sf] z/L/sf] tfkj|md ;fdfGo cj:yfdf 98.60F cyf{t 370C x'G5 . 
To;}n] hf8f]ofdf lr;f] kfgL 5'bf xfd|f] z/L/sf]  tfkzlSt kfgLdf ;5{ / xfdLnfO{ 
lr;f] cg'ej x'G5 .

  

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ 	tfkzlSt s;/L ;5{ <   

	 -cf_ 	:j:y dflg;sf] z/L/sf] tfkj|md slt xf] < 	

	 -O_ 	tftf] lrofn] xfd|f] d'v lsg kf]n]sf] xf]nf <

	 -O{_ 	hf8f] ofddf xfdLn] lsg afSnf] n'uf nufpF5f}F <

	 -p_ hf8f] ofddf laxfg Ogf/sf] kfgL lsg tftf] ePsf] xf]nf < 
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-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 • 	 xfd|f] b}lgs hLjgdf tfksf] pkof]u s] s] sfddf ul/G5 ;"rL tof/ u/L sIffdf 
		  k|:t't ug{ nufpg'xf];\ .

	 • 	 hf8f] ofddf lr;f] kfgLn] g'xfpg lsg ufx|f] x'G5 < g'xfpg s:tf] kfgL rflxG5 
		  / of] s;/L tof/ ug'{x'G5 < lrq;lxt ljj/0fsf] ;"rL agfO{  n]Vg'xf];\ .  

 t]x|f}“ lbg

ljifoj:t' M t/ª\u (Wave)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 t/ª\usf] kl/ro lbg 

	 • 	 t/ª\usf Jofjxfl/s pbfx/0fx¿ k|:t't ug{ 

-v_ 	 z}Ifl0fs ;fdu|L

	 • 	 t/ª\usf] lrq tyf lel8of] ;fdu|L, b'O{ ld6/ hlt nfdf] 8f]/L  

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

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introducing and brain storming)

	 o; cGtu{t lgDgfg';f/sf] k|of]ufTds lj|mofsnfk u/fpg'xf];\ M

	 • 	 Pp6f b'O{ ld6/ hlt nfdf] 8f]/L lnP/ leQfdf jf vDafdf c8\ofpg] 

	 • 	 s]xL ljBfyL{nfO{ pSt 8f]/L xftn] ;dft]/ a]:;/L tndfly em6\sfg{ nufpg] 

	 • 	 o;df 8f]/Lsf] cfs[lt s:tf] b]lvof] c¿ ljBfyL{nfO{ cjnf]sg ug{ nufpg]

	 •	 ;f] lj|mofsnfk ;a}} ljBfyL{nfO{ kfn}kfnf] k"/f ug{ nufpg] 

	 • 	 8f]/Lsf] cfs[ltaf6 s] a'em\g ;lsG5 dl:tis dGyg ug{ nufpg]

	 lj|mofsnfksf j|mddf 8f]/Ln] agfPsf] cfs[lt af]8{df lrq sf]/L b]vfpg'xf];\ / of] cfs[ltnfO{  
	 t/ª\usf] agfj6;Fu t'ngf u/L t/ª\usf] wf/0ff lbg'xf];\ .

Fig 7.16 
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	 lj|mofsnfk @ M  kfgLdf pTkGg x'g] t/ª\usf] k|bz{g (Demonstration of water wave)

	 • 	 of] lj|mofsnfksf] nflu ljBfyL{nfO{ ljBfno 
		  glhs}sf] kf]v/Ldf nfg]

	 • 	 ljBfyL{sf] tLg ;d"x agfpg] / x/]s ;d"xnfO{ 
		  ;fgf] / 7'nf] 9'ª\uf lng nufpg]

	 • 	 x/]s ;d"xnfO{ ;fgf] / 7'nf] 9'ª\uf kf]v/Ldf 
		  kmfNg nufpg] / kfgLdf pTkGg x'g] uf]nfsf/  
		  t/ª\u -5fn_ t'ngf ug{ nufpg]

	 • 	 x/]s ;d"xnfO{ s'g 9'ª\uf kmfNbf s:tf] 5fn pTkGg x'g] /x]5 / lsg pTkGg ePsf] 
		  xf] k|Zgf]Q/ 5nkmn ug]{ . 

	 lj|mofsnfkkZrft\ t/ª\usf] wf/0ffsf ;DaGwdf lgDgfg';f/sf] lgisif{{ atfOlbg'xf];\ . 

zfGt kf]v/Ldf kmflnPsf 9'ª\ufdf sfOg]l6s -ult_ zlSt x'gfn] o;n] kf]v/Lsf]  
kfgLsf c0f'x¿df klg sDkg pTkGGf u/fpF5 h;sf] kmn:j¿k 9'ª\uf v;]sf] :yfgaf6  
uf]nfsf/ t/ª\u pTkGGf eP/ kf]v/Lsf] lsgf/tkm{ ;b}{hfG5 . o;/L] 9'ª\ufdf ePsf] 
sfOg]l6s zlStn] kfgLsf c0f'df sDkg u/fpFbf s]Gb|af6 5]p -lsgf/_ ;Dd tª\usf] 
¿kdf zlSt k|;f/0f x'G5 . To;}n] t/ª\u eg]sf] zlSt k|;f/0fsf] dfWod xf] .   

	 lj|mofsnfk # M  5nkmn tyf lgisif{{ (Discussion and conclusion)

	 lj|mofsnfk ! / @ df ul/Psf] k|of]ufTds lj|mofsnfksf cfwf/df lgDglnlvt k|Zgdf  
	 cfwfl/t 5nkmn ug'{xf]; M

	 • 	 t/ª\usf] pTklt s;/L x'G5 <

	 • 	 zlStsf] k|;f/0f Ps :yfgb]lv csf]{ :yfg;Dd s;/L x'G5 <

	 • 	 t/ª\udf s'g k|sf/sf] zlSt pTkGg x'G5 <

	 • 	 zfGt tnfp jf kf]v/Ldf 9'ª\uf kmfNbf zlSt s;/L k|;f/0f x'g]/x]5 <

	 • 	 s'g s'g zlSt t/ª\usf ¿kdf k|;f/0f ePsf] xf]nf <

	 pSt k|Zgdf cfwfl/t 5nkmnkZrft\ t/ª\usf af/]df lgDgfg';f/ lgisif{{ atfOlbg'xf];\ . 

	  • 	 zlSt Ps :yfgaf6 csf]{ :yfg;Dd k'Ug j:t' cfkm}F tyf t/ª\usf ¿kdf k|;f/0f x'G5 .

	  • 	 j:t'df sDkg x'Fbf c0f'x¿df sfOg]l6s zlSt pTkGg x'G5 h'g t/ª\usf] ¿kdf 
		  k|;f/0f x'G5 . 

	  • 	 t/ª\u zlSt k|;f/0fsf] Pp6f dfWod xf] . Wjlg / k|sfz t/ª\usf] ¿kd} k|;f/0f 
		  x'G5g\ . 

Fig 7.17 
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-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ 	t/ª\u eg]sf] s] xf] < of] s;/L pTkGg x'G5 <   	

	 -cf_ 	sfOg]l6s zlSt eg]sf] s] xf] < 	

	 -O_ 	Ps 7fpFaf6 csf]{ 7fpFdf zlSt s;/L k|;f/0f x'G5 <

	 -O{_ 	t/ªusf] k|;f/0f hgfpg] lrq sf]g'{xf];\ < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

cleefjs jf lzIfssf] ;xof]udf lel8of] lvRg ldNg] Sofd]/f jf df]afOn kmf]g ;lxt 
3/ jf ljBfno glhs}sf] kf]v/Ldf hfg'xf];\ . kf]v/Ldf ;fgf] / 7'nf] 9'ª\uf kmfNg'xf];\ / 
Sofd]/fsf] k|of]u u/L kfgLdf pTkGg x'g] t/ª\usf] lel8of] agfpg'xf];\ . o;/L tof/ ul/
Psf] lel8of]nfO{ sIffdf k|:t't ug'{xf];\ .  

 rf}wf}“ lbg

ljifoj:t' M t/ª\usf] k|sf/ (Types of wave)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 t/ª\usf k|sf/ klxrfg ug{ / oflGqs t/ª\u k|bz{g ug{ 

	 • 	 oflGqs / ljB't\ r'DasLo t/ª\usf lar leGgtf 5'6\ofpg 

-v_ 	 z}Ifl0fs ;fdu|L

	  ljleGg k|sf/sf t/ª\usf] lrq tyf lel8of] ;fdu|L, 6\o'lgª kmf]s{x¿, l:6nsf] :s]n,  
	 /a/ AofG8  

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

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introducing and brain storming)

o;cGtu{t ljBfyL{nfO{ >Job[Zo xndf n}hfg\'xf];\ / oflGqs tyf ljB't\ r'DasLo  
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t/ª\usf k|sf/x¿af/] lel8of] Plgd];g b]vfP/ lgDglnlvt k|Zgdf cfwfl/t 5nkmn  
u/fpg'xf];\ . 

	 • 	 t/ª\usf k|sf/x¿ s] s] 5g\ <

	 • 	 s] t/ª\usf] k|;f/0f x'g dfWodsf] h?/t k5{ <

	 • 	 s:tf] k|sf/sf] t/ª\usf] k|;f/0f x'g dfWod rflxG5 xf]nf < 

	 • 	 clg dfWodlagf g} k|;f/0f x'g] t/ª\unfO{ s] elgG5 <

pSt k|Zgdf cfwfl/t 5nkmn;Fu} t/ª\usf d'Vo b'O{ k|sf/ oflGqs / ljB't\\ r'DasLo 
t/ª\usf] rf6{ k|bz{g ub}{ b'j}sf] lgDgfg';f/ kl/ro lbg'xf];\ . 

•	 olb t/ª\usf] k|;f/0f x'g dfWodsf] cfjZostf k5{ eg] To;nfO{ oflGqs t/ª\u 
	 (Mechanical wave) elgG5, h:t}M Wjlg t/ª\u, kfgLdf pTkGg x'g] t/ª\u . 

•	  olb t/ª\usf] k|;f/0f x'g dfWodsf] cfjZostf kb{}{g eg] To;nfO{ ljB't\ r'DasLo 
	 t/ª\u (Electromagnetic wave) elgG5, h:t}M k|sfz t/ª\u, PS; /], /]l8of] t/ª\u 
	 cflb .  

	 lj|mofsnfk @ M  oflGqs t/ª\usf] k|bz{g (Demonstration of mechanical wave):

•	 ljBffyL{x¿sf rf/ ;d"x agfpg]   

•	 x/]s ;d"xnfO{ 6\o'lgª kmf]s{, /a/ Kof8, l:6nsf] :s]n, / s]xL 
/a/ AofG8 / lunf; jf skdf s]xL kfgL lng nufpg]

•	 x/]s ;d"xnfO{ 6\o'lgª kmf]s{n] /a/ Kof8df lxsf{P/ sfg 
glhs} nuL ;'Gg nufpg], o;nfO{ lunf; jf sksf] kfgLsf] 
;txdf 5'jfpg nufpg], b'j} k|of]udf s] cg'ej ef] / s:tf] 
cfjfh cfof] kfn}kfnf] ;'gfpg nufpg]

•	  x/]s ;d"xnfO{ /a/ AofG8nfO{ b'O{ cf}Fnfn] tGsfP/ csf]{ 
;fyLnfO{ cf}Fnfn] tndfly rnfpg nufpg], s] cg'ej eof] / 
s:tf] cfjfh cfof] k|ltlj|mof lbg nufpg] . 

•	 pSt k|of]usf cfwf/df oflGqs t/ª\u eg]sf] s] /x]5 k|Zgf]Q/ 5nkmn ug]{ . 

pSt lj|mofsnfkdf cfwfl/t 5nkmn ;Fu} t/ª\usf d'Vo b'O{ k|sf/ oflGqs / ljB't\\ r'DasLo 
t/ª\u rf6{ dfkm{t k'g:d{/0f u/fpFb} dflysf lj|mofsnfkx¿ oflGqs t/ª\u ;Fu ;DalGwt 
ePsf] tYo JofVof ul/lbg'xf];\ . olb t/ª\usf] k|;f/0f x'g dfWodsf] cfjZostf k5{ eg] 
To;nfO{ oflGqs t/ª\u (Mechanical wave) elgG5, h:t}M Wjlg t/ª\u, kfgLdf pTkGg x'g] 
t/ª\u . o:tf t/ª\u xfjf -UofF;_, kfgL -t/n_ / 7f]; dfWodaf6 k|;f/0f x'g ;S5g\ .

Fig 7.18 
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	 lj|mofsnfk # M  5nkmn tyf lgisif{{ (Discussion and conclusion)

	 lj|mofsnfk ! / @ df ul/Psf] k|of]ufTds lj|mofsnfksf cfwf/df lgDg k|Zgdf cfwfl/t  
	 5nkmn ug'{xf]; M 

	 • 	 oflGqs t/ª\usf] pTklt s;/L x'G5 < of] slt k|sf/sf] x'G5 <

	 •	 s:tf] k|sf/sf] t/ª\unfO{ oflGqs t/ª\u elgG5 <o;sf pbfx/0f s] s] 5g\ <

	 • 	 ljB't\ r'DasLo t/ª\u eg]sf] s] xf] <o;sf pbfx/0f s] s] 5g\ <

	 • 	 zfGt tnfp jf kf]v/Ldf 9'ª\uf kmfNbf s] b]lvG5 < lsg o:tf] ePsf] xf]nf <

	 • 	 s'g zlSt t/ª\usf ¿kdf k|;f/0f ePsf] xf]nf <

	  pSt k|Zgdf cfwfl/t 5nkmnkZrft\ t/ª\usf af/]df lgDgfg';f/ lgisif{{ atfOlbg'xf];\ . 

	  •  	s'g} t/ª\u k|;f/0f x'g dffWodsf] h?/t x'G5 / To:tf] t/ª\unfO{ oflGqs t/ª\u 
		  elgG5 .

	  • 	 s'g} t/ª\u k|;f/0f x'g dffWodsf] h?/t kb}g cyf{t\ lagf dfWod k|;f/0f x'G5 		
		  eg] To:tf] t/ª\unfO{ ljB't\ r'DasLo t/ª\u elgG5 .

	  • 	 oflGqs t/ª\u nª\luRo'8gn / 6«fG;e;{ u/L b'O{ k|sf/sf x'G5g\ . 

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ oflGqs t/ª\u eg]sf] s] xf] < of] slt k|sf/sf] x'G5 <   	

	 -cf_ ljB't\ r'DasLo t/ª\u eg]sf] s] xf] < o;sf pbfx/0f eGg'xf];\ .	

	 -O_ kfgLdf pTkGg x'g] t/ª\u s'g k|sf/sf] t/ª\u xf] < o;nfO{ lrqdf b]vfpg'xf];\ . 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

3/df kfOg] ;fdu|Lsf] k|of]u u/L oflGqs t/ª\u nª\luRo'8gn / 6«fG;e;{sf] k|of]ufTds 
lj|mofsnfk ug'{xf];\ / lrq agfO{ pSt t/ª\u pTkGGf x'g] lj|mofsf] j0f{g u/L sIffdf 
k|:t't ug{'xf];\ .
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 kGw|f}“ / ;f]/f}“ lbg

ljifoj:t' M oflGqs t/ª\usf k|sf/ (Types of mechanical wave)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 oflGqs t/ª\usf] kl/efiff lbg / o;sf k|sf/ atfpg

	 • 	 6«fG;e;{ / nª\luRo'l8gn t/ª\usf lar leGgtf 5'6\ofpg 

-v_ 	 z}Ifl0fs ;fdu|L

	  ljleGg k|sf/sf t/ª\usf] lrq tyf lel8of] ;fdu|L, 6\o'lgª kmf]s{x¿, @ ld6/ hlt nfdf]  
	 8f]/L, l:k|ª Sjfon  

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

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introducing and brain storming)

	 o;cGtu{t ljBfyL{nfO{ >Job[Zo xndf n}hfg'xf];\ / oflGqs tyf ljB't\ r'DasLo  
	 t/ª\usf k|sf/x¿af/] lel8of] Plgd];g b]vfP/ lgDglnlvt k|Zgdf cfwfl/t 5nkmn  
	 u/fpg'xf];\ .

	 • 	 oflGqs t/ª\u eGgfn] s] a'lemG5 <

	 • 	 oflGqs t/ª\u slt k|sf/sf] x'G5 <

	 • 	 s:tf] k|sf/sf] t/ª\unfO{ 6«fG;e;{ t/ª\u elgG5 < 

pSt k|Zgdf cfwfl/t 5nkmn ;Fu} t/ª\usf d'Vo b'O{ k|sf/ oflGqs / ljB't\\ r'DasLo 
t/ª\u oflGqs t/ª\usf k|sf/ dWo] 6«fG;e;{ / nª\luRo'l8gn t/ª\usf af/]df rf6{dfkm{t 
5nkmn u/fpg'xf];\ . t/ª\usf] k|;f/0f x'g dfWodsf] cfjZostf k5{ eg] To;nfO{  
oflGqs t/ª\u (Mechanical wave) elgG5, h:t}M Wjlg t/ª\u, kfgLdf pTkGg x'g] 
t/ª\u . leQf jf s'g} vDafdf afFw]sf] nfdf] 8f]/Lsf] csf]{ 5]pnfO{ ;dfP/ tndfly  
em8\sfbf{ x'g] cfs[lt lrqdf b]lvP h:t} cfs[lt 6«fG;e;{ t/ª\usf] xf] .

	 lj|mofsnfk @ M  oflGqs t/ª\u -6«fG;e;{ t/ª\u_ sf] k|bz{g (Demonstration of me
				    chanical (transverse) wave):

	 lgDglnlvt sfo{snfk u/L k|of]ufTds sfo{ u/fpg'xf];\ M

	 • 	 leQf jf s'g} vDafdf @ ld6/ nfdf] 8f]/L afFWg]

	 • 	 afFw]sf] nfdf] 8f]/Lsf] csf]{ 5]pnfO{ ljBfyL{nfO{ ;dfpg nufpg] / tndfly em8\sfg{ 
		  nufpg]
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		  •	 s:tf] cfs[lt b]lvof] lrq 
			   sf]g{ nufpg] 

		  • 	 lbOPsf] lrq s];Fu ;DalGwt 
			   5 < o; af/]df k|Zg ;f]Wg] /  
			   clusf] k|of]u;Fu ldNbf]h'Nbf]  
			   eP gePsf] af/]df 5nkmn  
			   ug]{ 

		  • 	 kf]v/Ldf ;fgf] / 7'nf] 9'ª\uf kmfNbf s:tf] 5fn jf t/ª\u pTkGg ePsf] xf] 
			   cluNnf] lbgsf] lj|mofsnfk ;d]t :d/0f u/fpg] .

afFw]sf] nfdf] 8f]/Lsf] csf]{ 5]pnfO{ ;dfP/ a];/L em6\sfbf{ /  kf]v/Ldf ;fgf] / 7'nf] 9'ª\uf  
kmfNbf pTkGg ePsf] t/ª\u b'j} 6«fG;e;{ k|s[ltsf] ePsf] s'/f a'emfpg'xf];\ . t/ª\udf 
dfWodsf s0fx¿ t/ª\usf] lb;f;Fu nDa (perpecdicular to the direction of wave) 
eP/ k|;f/0f x'G5g\, o;/L 6«fG;e;{ t/ª\u pTkGg x'Fbf t/ª\usf dWoefuaf6 dfly p7]
sf] efunfO{ j|m]:6 (crest) / tn uPsf] efunfO{ 6«km (trough) elgG5 .

	 lj|mofsnfk # M	 oflGqs -nª\luRo'l8gn_ t/ª\u sf] k|bz{g (Demonstration of 
				    longitudinal wave): 

	 o; k|sf/sf] t/ª\usf] k|of]ufTds lj|mofsnfk lgDgfg';f/ u/fpg'xf\];\ M

•	 6\o'lgª kmf]s{;DaGwL cluN-
nf] lbgsf] k|of]u k'g/fj[lQ 
u/fpFb} x/]s ;d"xnfO{ 
6\o'lgª kmf]s{n] /a/ Kof8df 
lxsf{P/ sfg glhs} nuL 
;'Gg nufpg], s] cg'ej ef] 
/ s:tf] cfjfh cfof] kfn}
kfnf] ;'gfpg nufpg]

•	 Pp6f l:k|ª Sjfon lnP/ 
leQfdf c8\ofpg] / 
ljBfyL{sf] ;d"xnfO{ kfn}
kfnf] bfofF afofF lg/Gt/ 
em6\sf lbg nufpg]

•	 x/]s ;d"xn] lbPsf] em6\sfdf s:tf] cfs[lt b]lvof] cfcfkm\gf] cjnf]sg tyf cg'ej 

Fig 7.19 
 

 

Fig 7.20 
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;'gfpg nufpg]

•	 o;/L b]lvPsf] cfs[ltnfO{ ;Fu} lbOPsf] lrqdf h:t} lrqsf]/L k|:t't ug{ nufpg]

	 of] lj|mofsnfkkl5 ;a}}sf] k|ltlj|mof lng] / lzIfsn] o;nfO{ oflGqs t/ª\ucGtu{tsf] nª\ 

	 luRo'l8gn t/ª\usf] agfj6sf af/]df lgDgfg';f/ JofVof ul/lbg'xf];\ M

•		 x/]s kN6sf] em6\sf lbFbf l:k|ª\sf c+zx¿ Pscfk;df glhs cfPsf] jf vfFlbPsf] 
cj:yfnfO{ sDk|];g (compression) / Ps cfk;af6 6f9f uPsf] jf km's]sf] 
cj:yfnfO{ /]l/km\ofS;g (rearefaction) elgG5 h'g nª\luRo'l8gn t/ª\u xf] . 

•		 o;}u/L Wjlg jf cfjfh xfjfsf] dfWoddf zlStsf] ¿kdf k|;f/0f x'Fbf klg xfjfsf 
c0f'x¿df sDk|];g (C) / /]l/km\ofS;g (R) x'Fb} Wjlg xfd|f] sfg;dd cfOk'U5 / 
xfdL Wjlg ;'G5f}F .

•	  oxL lj|mof l:ks/ tyf 6\o'lgª kmf]s{af6 lg:s]sf] Wjlgdf klg x'G5 . o; k|lj|mofdf 
nª\luRo'l8gn t/ª\usf] k|;f/0f lb;f}F / dfWoddf c0f' jf s0fx¿df sDkgx'g] 
lb;f}F Pp6} x'G5 . 

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} k|Zgx¿ ;f]Wg'xf];\ M

	 -c_ 	nª\luRo'l8gn t/ª\u k|;f/0f x'Fbf dfWoddf ePsf s0fx¿df s:tf] kl/jt{g x'G5 <   	

	 -cf_	6«fG;e;{ t/ª\u eg]sf] s] xf] < o;df c0f'x¿sf] sDkg s;/L x'G5 <	

	 -O_ 	6\o'lgª kmf]s{nfO{ /a/ Kof8df lxsf{pFbf s'g k|sf/sf] oflGqs t/ª\u pTkGg x'G5 <

	 -O{_  	nª\luRo'l8gn t/ª\u / 6«fG;e;{ t/ª\ular s] leGgtf 5 <

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

lbOPsf lrq s / v klxrfg ug'{xf]; 
/ k|To]s lrqdf s] s] b]vfpg vf]lhPsf] 
xf] gfdfª\sg u/L rf6{df ptfg'{xf]; .  
k|To]ssf af/]df rf/ rf/cf]6f a'Fbf pNn]v 
ug'{xf];\ / sIfdf k|:t't ug'{xf];\ .  Fig 7.21 

-s_ 

-v_ 

 



lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&	 195

 ;qf}“ / c7f/f}“ lbg

ljifoj:t' M t/ª\u;Fu ;DalGwt s]xL kbx¿ (Some terms related to wave)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 t/ª\u;Fu ;DaGwL s]xL kbx¿ -j|m:6, 6«km, PlDKnRo'8, t/ª\u nDafO, cfj[lQ cflb_ sf] 
		  kl/ro lbg

	 • 	 ul0ftLo ;"q k|of]u u/L t/ª\usf] ult lgsfNg] ;/n lx;fj ug{

-v_ 	 z}Ifl0fs ;fdu|L

	  ljleGg k|sf/sf t/ª\usf] lrq kQL, rf6{ tyf lel8of] ;fdu|L, @ ld6/ hlt nfdf] 8f]/L,  
	 l:k|ª Sjfon  

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

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introducing and brain storming)

	 lgDglnlvt lrqsf cfwf/df t/ª\u;Fu ;DalGwt s]xL kbx¿ (termas related to wave) 
	 sf] lgDg k|Zgdf cfwfl/t 5nkmn u/L kl/ro lbg'xf];\ M 

	 • 	 lrqdf j|m]:6 / 6«kmn] s] hgfpF5 <

	 • 	 t/ª\u k|;f/0fdf o;sf] dWol:yltb]lv
		  nDa ¿kdf x'g] clwstd lj:yfkgnfO{  
		  s] elgG5 < 

	 • 	 lrqdf a n] s] t/ª\s]t u5{ < 

	 • 	 t/ª\u nDafO eg]sf] s] xf] <

	 • 	 k"0f{ t/ª\u (complete wave) eg]sf] s] xf] < 

	 lbOPsf] lrq af]8{df agfO{ j|m]:6, 6«km, PlDKnRo'8sf] kl/efiff atfOlbg'xf];\ . 

• 	 	 t/ª\usf] Pp6f j|m]:6 jf 6«kmsf] pRrtd laGb'b]lv csf]{ j|m]:6 jf 6«kmsf] pRrtd 
laGb';Ddsf] b'/L jf nDafOnfO{ t/ª\u nDafO (wave length) elgG5 . 

•		 6«fG;e;{ t/ª\u pTkGg x'Fbf t/ª\usf] dWoefuaf6 dfly p7]sf] efunfO{ j|m]:6 
(crest) / tn uPsf] efunfO{ 6«km (trough) elgG5 .

•		 t/ª\usf] dWoefuaf6 dfly p7]sf] efunfO{ j|m]:6 (crest) sf] prfO jf tn uPsf] 
efunfO{ 6«km (trough) sf] ulx/fO{nfO{ PlDKnRo'8 (amplitude) elgG5 .
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	 lj|mofsnfk @ M  t/ª\u;Fu ;DalGwt s]xL kbx¿ -k"0f{ t/ª\u, cfj[lQ, t/ª\usf] ult_ 		

	 (Some terms related to wave - complete wave, frequency, velocity of wave) 

	 lbOPsf] lrqsf cfwf/df  lgDgfg';f/ k|Zg ;f]Wg] / k"0f{ t/ª\u, cfj[lQ, t/ª\usf] ult  
	 ;DaGwdf cfjZos tnsf k|Zgdf cfwfl/t 5nkmn u/fpg'xf];\ M  

•	 Pp6f k"0f{ k"0f{ t/ª\u (a complete wave) 
eGgfn] s] a'lemG5 <

•	 t/ª\usf] cfj[lQ (frequency of wave) eg]
sf] s] xf] < of] s;/L kQf nufOG5 <

•	 t/ª\usf] ult (velocity of wave) eg]sf] 
s] xf] < of] s;/L kQf nufOG5 <

	 dflysf k|Zgdf cfwfl/t 5nkmnkZrft\ k"0f{ t/ª\u, cfj[lQ / t/ª\usf] ultnfO{  
	 lgDgcg';f/ kl/eflift ul/lbg'xf];\ .

•  		Pp6f j|m]:6 / Pp6f 6«km ldn]/ ag]sf] t/ª\usf] efunfO{ Ps k"0f{ t/ª\u (a complete 
wave) elgG5 . 

•		 o;}u/L PsfO ;dodf aGg] hDdf t/ª\usf] ;ª\VofnfO{ cfj[lQ jf frequency 
elgG5  h;sf] S I PsfO xh{ (hertz) x'G5 . 

•		 PsfO ;dodf t/ª\un] kf/ ug]{ b'/LnfO{ t/ª\usf] ult jf j]u (velocity or speed 
of wave) elgG5 . o;sf] S I PsfO ld6/ k|lt ;]s]G8 (m/s) x'G5 . 

		 t/ª\usf] ult nfO{ lgDglnlvt ;"qdfkm{t lx;fa ug{ ;lsG5 M

		 t/ª\usf] ult -j]u_ velocity or speed of wave (v) = cfj[lQ frequency (f) × 
t/ª\u nDafO wave length (λ)                         Or,     (v) = f × λ

	 lj|mofsnfk # M  t/ª\usf] ult jf j]u lx;fa ug]{ (Calculation of velocity/speed of wave)

•	 ljBfyL{sf] rf/ ;d"x agfpg]

•	 x/]s ;d"xnfO{ cluNnf] lj|mofsnfkdf ul/Psf] 5nkmnsf cfwf/df cfj[lQ, t/ª\u 
nDafO tyf t/ª\usf] ult jf j]usf] kl/efiff lbg nufpg]

•	 x/]s ;d"xnfO{ cfj[lQ, t/ª\u nDafO tyf t/ª\usf] j]usf] ;DaGw÷;"q eGg / n]Vg 
nufpg] 

•	 Wjlgsf] j]u, t/ª\unDafO, cfj[lQ;Fu ;DalGwt kf7\ok':tssf] lbOPcg';f/ lx;fa 
ug{ l;sfpg'xf];\ .

Fig 7.23 
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•	 k|To]s ;d"xnfO{ km/s km/s ;d:of lbO{ xn ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f 
lbg'xf];\ .

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} k|Zgx¿ ;f]Wg'xf];\ . 

	 != 	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

		  -c_ cfj[lQ / t/ª\u nDafOsf] kl/efiff lbg'xf];\ .   

		  -cf_ t/ª\usf] j]u eg]sf] s] xf] < of] s;/L lx;fa ul/G5 <	

		  -O_ t/ª\usf] ult, cfj[lQ / t/ª\u nDafOlarsf] ;DaGw b]vfpg] ;"q n]Vg'xf];\ . 

		  -O{_ t/ª\usf] ult, cfj[lQ, PlDKnRo'8 / t/ª\u nDafOsf] P;= cfO= PsfO n]Vg'xf];\ . 

	 @= 	 pko'St ljsNkdf l7s lrx\g -_ nufpg'xf];\ M

		  -s_ 	lagf dfWod k|;f/0f x'g] t/ª\unfO{ s] elgG5 <

			   -c_ nª\luRo'l8gn t/ª\u           -cf_ 6«fG;e;{ t/ª\u 

			   -O_ ljB't\\ r'DasLo t/ª\u           -O_ oflGqs t/ª\u           

		  -v_ 	tn lbOPsf dWo] cfj[lQsf] P;= cfO= PsfO s'g xf] <

			   -c_ m   	 -cf_ m/s       -O_  λ       -O{_ Hertz

		  -u_ 	6«fG;e;{ t/ª\udf Pp6f j|m]:6b]lv csf]{ j|m]:6 ;Ddsf] b'/LnfO{ s] elgg5 < 

			   -c_ t/ª\usf] nDafO  -cf_ cfj[lQ   -O_ PlDKnRo'8  -O{_ t/ª\usf] ult

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

sf8{af]8{ k]k/, pgL wfuf] / ud k|of]u u/]/ 6«fG;e;{ t/ª\usf] df]8]n tof/ u/L o;df  
j|]m:6, 6«km, t/ª\u nDafO / PlDKnRo'8 b]vfpg'xf];\ . oxL ljlwdfkm{t nª\luRo'l8gn  
t/ª\usf] klg gd'gf tof/ u/L sDk|];g / /]l/k\mofS;gsf] gd'gf b]vfpFb} k|To]s t/ª\usf 
b'O{ b'O{cf]6f ljz]iftf klg pNn]v u/L sIffdf k|:t't ug'{xf];\ .
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 pGgfO;f}“ lbg

ljifoj:t' M k|sfz (Light)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 k|sfzsf] kl/ro lbg / o;sf ;|f]tx¿ pNn]v ug{

	 • 	 xfd|f] b}lgs hLjgdf k|sfzsf] dxTj JofVof ug{ 

-v_ 	 z}Ifl0fs ;fdu|L

	  ljleGg k|sf/sf k|sfzsf ;|f]tx¿ -6r{ nfO6, d}gaQL, lrd cflb_, ;dtn P]gf, lrq  
	 tyf zAb kQL, kQL, 

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

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introducing and brain storming)

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

•	 xfdL j:t' s;/L b]Vg ;S5f}F <

•	 /ftL cFWof/f]df aQL gePdf s] x'G5 < cFWof/f]df j:t' 
lsg gb]lvPsf] xf]nf < 

•	 tkfO{Fsf] 3/df /ftLsf] ;dodf pHofnf] kfg{ s] u g'{x'G5 <   

•	 k|sfzsf] ;a}eGbf 7'nf] ;|f]t s] xf] < 

ljleGg k|sfzsf ;|f]tx¿;DaGwL 5nkmn ug'{xf];\ . ljBfyL{nfO{ cfcfkm\gf] 3/df k|of]u 
ul/Psf k|sfzsf ;|f]tx¿ d}gaQL, lah'nL aQL, 6'sL aQL, lbofnf], ;f]nf/ aQL cflb 
dWo] s] s] 5g\ kfn}kfnf] eGg nufpg'xf];\ .

	 lj|mofsnfk @ M  k|sfzsf] kl/ro tyf o;sf ;|f]tx¿ (Light and its sources) 

	 lbOPsf] lrqsf cfwf/df lgDgfg';f/sf k|Zgdf 5nkmn u/L lgisif{ lgsfNg nufpg'xf];\ M 

	 • 	 xfdL j/k/sf j:t' s;/L b]Vg ;S5f}F <

	 •	 ;"o{ pbfPkl5 lsg pHofnf] ePsf] xf]nf < 

	 •	 /ftLsf] ;dodf j:t'nfO{ x]g{ jf b]Vg s] cfjZos k5{ <

	 • 	 lbOPsf] lrqn] lbg jf /ft s'g ;do hgfpF5, lsg <
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	 dflysf k|Zgdf cfwfl/t 5nkmnkZrft\ j:t' b]Vg jf x]g{nfO{ k|sfzsf] cfjZostf / 

	 dxŒjsf af/]df lgDg lgisif{{ atfOlbg'xf];\ .

lbgdf ;"o{sf] k|sfzsf] sf/0f j/k/sf j:t'x¿nfO{ b]Vg ;lsG5 . /ftsf] ;dodf  
j/k/sf j:t' b]VgnfO{ k|sfzsf ;|f]t h:t} aQL, d}gaQL, 6r{nfO6, lah'nL aQL 
cflbsf] h?/t k5{ . s'g} j:t'df k|sfz kbf{ To;af6 kmls{P/ xfd|f] cfFvfdf k/]kl5 
cfFvfsf] /]l6gfdf j:t'sf] cfs[lt aG5 / xfdL j:t'nfO{ b]Vg ;S5f}F .

	 lj|mofsnfk # M  	 ;dtn P]gfaf6 k|sfzsf] k/fjt{g ug]{ k|of]u (Reflection of light through 
				    plane mirror) 

	 lgDgcg';f/sf lj|mofsnfk u/fpg'xf];\ M 

•	 ljBfyL{sf] rf/ ;d"x agfpg]

•	 x/]s ;d"xnfO{ Ps Pscf]6f ;dtn P]gf lbg] / sIff sf]7fsf] em\ofnaf6 l5/]sf] 
;"o{sf] k|sfznfO{ P]gfsf dbtn] bfofF afofF kfb}{ leqfdf kfg{ nufpg] t/ ;fyLsf] 
cfFvfdf gkfg{ ;r]t u/fpg]

•	 P]gfsf] s'g efun] k|sfz k/fjt{g ug{ dbt 
ug]{ /x]5 klxrfg ug{ nufpg] 

•	 P]gfafx]s cGo s:tf j:t'n] ;"o{sf] k|sfz 
k/fjt{g ug{ ;S5 x/]s ;d"xdf 5nkmn ug{ 
nufpg]

•	 P]gfsf] ;6\6f sfkL, lstfa, sf7 cflbn] klg 
k|sfz k/fjt{g ug{ ;S5 t < k|of]u u/L 5nkmn ug{ nufpg] 

•	 x/]s ;d"xn] u/]sf] ;dfwfg lzIfsn] k/LIf0f ug]{ / cfjZos k[i7kf]if0f lbg]

dflysf lj|mofsnfkkZrft\ 38Lsf] 8fon, df]afOn kmf]gsf] l:j|mg h:tf lrKnf] / 
;dtn tyf ckf/bz{s ;txaf6 k|sfz nfO{ /fd|/L kmsf{pg ;S5 eg] lstfa, sfuh, 
sf7 cflb v;|f] ;txaf6 k|sfz /fd|/L kms{g ;Sb}g eGg] lgisif{{ atfOlbg'xf];\ . 

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} k|Zgx¿ ;f]Wg'xf];\ . 
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	 -c_ 	j:t'nfO{ b]Vg s] rflxG5 <    	

	 -cf_ 	xfdL pHofnf] s] af6 kfpF5f}F < 

	 -O_ 	k|sfz ePsf] j]nf s;/L j:t'nfO{ b]Vg ;lsG5 < 

	 -O{_ 	sf]7fdf 3fd gnfu]sf] ePklg pHofnf] x'G5, s;/L < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 cfcfkm\gf] 3/df k|of]]u x'g] k|sfzsf ;|f]tx¿sf] ;"rL tof/ ug'{xf];\ / k|To]ssf] lrq sf]/L  
	 pko'St /ª eg'{xf];\ / sIffdf k|:t't ug'{xf];\ .

 la;f}“ lbg

ljifoj:t' M k|sfzsf] k/fjt{g (Reflection of light)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 k|sfzsf] k/fjt{gsf] kl/efiff lbg

	 • 	 k|sfzsf] lgoldt / clgoldt k/fjt{gaf/] leGgtf  atfpg

-v_ 	 z}Ifl0fs ;fdu|L

	  ljleGg k|sf/sf k|sfzsf ;|f]t -6r{ nfO6, d}gaQL, lrd cflb_, ;dtn P}gf, lrq tyf  
	 zAbkQL 

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

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introducing and brain storming):

	 o;cGtu{t ljBfyL{nfO{  k|sfz;Fu ;DalGwt lgDglnlvt k|Zgdf cfwfl/t 5nkmn  
	 u/fpg ;lsG5 M

	 • 	 rGb|dfsf] cfkm\gf] k|sfz gePklg of] pHofnf] b]lvPsf] sf/0f s] xf]nf <

	 • 	 sf]7f aflx/ 3fd nfu]klg sf]7fdf pHofnf] s;/L cfPsf] xf]nf < 

	 • 	 3fdnfO{ ;dtn P]gfdf kfbf{ s] x'G5 <   

	 lj|mofsnfk @ M  k|sfzsf] lgoldt k/fjt{g (Regular relection of light) 

•	 Pp6f ;dtn P]gfsf] dbtn] sf]7f aflx/sf 3fdnfO{ sf]7fleq kmsf{P/ b]vfpg'xf];\ 
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/ of] slQsf] pHofnf] 5 ;f]Wg'xf];\ .

•	 of] k|lj|mof s] xf] elg x/]s a]Grdf 
/xg] ljByL{sf] ;d"xnfO{ kfn}kfnf]  
;f]Wg'xf];\ . ljBfyL{sf] pQ/df lzIfsn] 
yk :ki6 kfb}{ lrq af]8{df sf]g'{xf];\ / 
of] k|sfzsf] lgoldt k/fjt{g ePsf] 
s'/f JofVof ul/lbg'xf];\ . 

•	 cGo s:tfs:tf j:t'x¿af6 k|sfzsf] lgoldt k/fjt{g x'G5 ;fd"lxs 5nkmn u/L 
lgisif{{ eGg nufpg'xf];\ .

	 dflysf k|Zgdf cfwfl/t 5nkmnkZrft\ j:t' b]Vg jf x]g{nfO{ k|sfzsf] lgoldt  
	 k/fjt{gsf af/]df lgDg lgisif{{ atfOlbg'xf];\ .

k|sfzsf ;dfgfGt/ ls/0fx¿ P]gf, df]afOnsf] l:j|mg, grn]sf] kfgL, wft'sf] kftf cflb 
af6 7Ss/ vfP/ kmls{g] k|lj|mofnfO{ lgoldt k/fjt{g elgG5 . oxL sf/0f ;dtn  
P]gf / kf]v/Lsf] kfgLdf xfd|f] cfs[lt b]Vg ;lsG5 . 

	 lj|mofsnfk # M  k|sfzsf] clgoldt k/fjt{g (Irregular relection of light) 

ljBfyL{sf] ;d"xnfO{ sf7sf] 6'j|mf, sfuh, cfkm\gf] 38Lsf] 8fon, lstfa / ;dtn P]gf 
lbP/ lj|mofsnfk @ df h:t} aflx/sf] k|sfz leq k/fjt{g ug{ nufpg'xf];\ tyf x/]s 
;d"xn] u/]sf] lj|mofsnfknfO{ tn lbOP h:t} tflnsfdf l7s lrx\g -_ lbg nufpg] 
sfo{ lbg'xf];\ .

;fdu|Lx¿ k|sfz /fd|/L k/fjt{g ug{ 

;S5

k|sfz /fd|/L k/fjt{g 

ug{ ;Sb}g

sf/0f

s'g s'g j:t'n] k|sfz /fd|/L k/fjt{g u/L leQfdf pHofnf] k7fof] / s'gn] k|sfz /fd|/L 
k/fjt{g ug{ ;s]g ;d"xut 5nkmn u/L k|ltlaDag u/fpg'xf];\ .

lj|mofsnfk $ M k|ltlaDag tyf lgisif{{ (Reflection and conclusion) 

•	 lj|mofsnfk # sf] cfwf/df s:tf k|sf/sf j:t'n] k|sfznfO{ /fd|/L k/fjt{g ug{ ;s]
gg\ kfn}kfnf] eGg nufpg'xf];\ . 

•	 em\ofn 9f]sfaf6 l5/]/ xfd|f] sf]7fdf cfPsf] pHofnf] aflx/sf] eGbf lsg sd ePsf] 
xf]nf 5nkmn u/L lgisif{{ eGg nufpg'xf];\ .

Fig 7.26 
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•	 lbOPsf] lrqn] s] hgfpF5 5nkmn ug'{xf];\ 
ljBfyL{sf] k|ltlj|mofdf lzIfsn] yk  
k[i7kf]if0f lbFb} sf7sf] 6'j|mf, sfuh, lstfa,  
8]S; a]Gr, hldgsf] ;tx cflb clgoldt 
;tx ePsf j:t'n] k|sfz /fd|/L k/fjt{g ug{ 
g;Sg] / lrqdf b]vfPh:t} 5l/g] x'Fbf To:tf] k/fjt{gnfO{ k|sfzsf] clgoldt  
k/fjt{g elgG5 egL lbOPsf] lrqdfkm{t :ki6 ul/lbg'xf];\ . 

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ j:t'nfO b]Vg s] rflxG5 <    	

	 -cf_ xdL pHofnf] s] af6 kfpF5f}F < 

	 -O_ s:tf j:t'x¿af6 ePsf] k/fjt{g clgoldt x'G5 <

	 -O{_ sf]7fdf em\ofn 9f]sf vf]Nbf s;/L pHofnf] cfPsf] xf]nf < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

cfcfkm\gf] 3/df k|of]]ux'g] lgoldt / clgoldt k/fjt{g u/fpg ;Sg] j:t'¿sf] ;"rL 
tof/ ug'{xf];\ / lgoldt tyf clgoldt k/fjt{gsf] /]vflrq klg lvRg'xf];\ / sIffsf]7fdf 
k|:t't ug'{xf];\ .

 PSsfO;f}“ / afO;f}“ lbg

ljifoj:t' M k|sfzsf] k/fjt{g;Fu ;DalGwt s]xL kbx¿ (Some terms related to reflection 
		  of light)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 k|sfzsf] k/fjt{g;Fu ;DalGwt kbx¿sf] kl/ro lbg

	 • 	 k|sfzsf] k/fjt{gsf lgodx¿ k|dfl0ft ug{ / k/fjt{gsf lgodx¿ atfpg
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-v_ 	 z}Ifl0fs ;fdu|L

	 ljleGg k|sf/sf k|sfzsf] ;|f]t -6r{ nfO6 jf n]h/ nfO6_, ;dtn P]gf, 8«Oª af]8{, s]xL  
	 ydlkg tyf l:6nsf lkgx¿, ;]tf] sfuh

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

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introducing and brain storming)

	 o;cGtu{t ljBfyL{nfO{ k|sfz;Fu ;DalGwt lgDglnlvt k|Zgdf cfwfl/t 5nkmn u/fpg  
	 ;lsG5 M

	 • 	 k|sfz s'g dfWodaf6 s'g dfWoddf k/fjt{g x'G5 <

	 • 	 k|sfzsf] ls/0fnfO{ s] n] hgfOG5 < 

	 • 	 cfkltt ls/0f / k/fjlt{t ls/0f eg]sf] s] xf]nf <   

	 pSt lj|mofsnkaf6 ljBfyL{df /rgfTds ;f]rfO l;ksf] ljsf; xG5 .  

	 lj|mofsnfk @ M 	 ;dtn P]gfdf x'g] k|sfzsf] lgoldt k/fjt{gsf j|mddf k|of]u x'g] s]xL 

				    kbx¿sf] klxrfg ug]{ (To identify the terms used in regular 
				    relection of light on a plane mirror)  

	 of] lj|mofsnfk u/fpg ;Dej eP;Dd ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ /  
	 ljBfyL{ cfkm}FnfO{ of] lj|mofsnfk ug{ cfjZos ;xhLs/0f ug{'xf];\ .

•	 lrqdf b]vfPh:t} Pp6f 8«Oª af]8{df 
ydlkgsf] dbtn] ;]tf] sfuh 6fF:g] / lar 
efudf ;/n /]vf AB lvRg] 

•	 AB df kg]{u/L Pp6f ;dtn P]gf /fVg] / 
P]gf;Fu ;dfgfGt/ x'g]u/L PN nDa lvRg] 

•	 P]gfsf] ;tx;Fu 450 sf] sf]0f xg]u/L PI  /]
vf lvRg] hxfF P1 / P2 lkgx¿ uf8\g]  

•	 ca gd{nsf] csf{k6\l6af6 P]gfdf b]lvPsf] 
lkgx¿sf] k|ltlaDa Pp6f cFvfn] x]g]{ / k|ltlaDa;Fu l;wf x'g]u/L P3 / P4 lkgx¿ 
uf8\g]  

•	 ca b'j} lkgx¿ lemSg] / P3 / P4 lkgx¿sf] :yfgdf PR ;/n/]vf lvRg]

o;/L ag]sf /]vf IP, RP, PQ nfO{ j|mdzM cfkltt ls/0f (incident ray), k/fjlt{t ls/0f 
(reflected ray) / gd{n (normal) lrgfpg'xf];\ . ca cfkltt / k/fjlt{t ls/0fn] 
gd{n;Fu agfPsf sf]0fx¿nfO{ s] elgG5 ;d"xdf 5nkmn ug{ nufpg'xf];\ .   

Fig 7.28 

I R N 
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lj|mofsnfk # M 	 cfkltt sf]0f a/fa/ k/fjlt{t sf]0f x'G5 egL k|dfl0ft ug]{ (To prove 
		  angle of incidece equals to angle of reflectoion)  

lj|mofsnfk @ sf] k|of]usf cfwf/df lgDglnlvt k|Zgdf cfwfl/t 5nkmn ug'{xf];\ M

•	 ;dtn P]gfdf x'g] k|sfzsf] lgoldt 
k/fjt{g x'Fbf cfkltt ls/0fn] gd{n;Fu  
agfPsf] sf]0fnfO{ s] elgG5 < 

•	 k/fjlt{t ls/0fn] gd{n;Fu agfPsf] 
sf]0fnfO{ s] elgG5 < 

•	 oL sf]0fx¿ slt slt l8u|Lsf 5g\ < 
k|f]6\ofS6/n] gfk]/ kQf nufpg'xf];\ .

lj|mofsnfk @ sf IP /]vfdf ul/P h:t} r/0fx¿ cg';/0f u/L lrqdf b]vfP h:t} TP, 
UP, VP /]vfnfO{ cGo cfkltt ls/0f dfg]/ To;sf] k/fjlt{t ls/0f /]vf lvRg] k|lj|mof 
k"/f ug'{xf];\ / 5nkmns} j|mddf cfjZos k[i7kf]if0f lbg'xf];\ . dlysf] klxnf] k|Zgsf] 
pQ/df cfkltt ls/0fn] gd{n;Fu agfPsf] sf]0fnfO{ cfkltt sf]0f (incident angle / 
angle of incidence or∠i ) / k/fjlt{t ls/0fn] gd{n;Fu agfPsf] sf]0fnfO{ k/fjlt{t 
sf]0f (reflected angle / angle of reflection or ∠r)  elgG5 egL k|:6\ofg'xf];\ . 

	 dflysf k|Zgdf cfwfl/t 5nkmnkZrft\ / lbOPsf] tflnsf k"/f ug{ nufpg'xf];\ . 

j|m=;= cfkltt sf]0f k/fjlt{t sf]0f glthf

1. ∠IPN (i1) =............ ∠RPN (r1) =............ cfkltt sf]0f = k/fjlt{t sf]0f
2. ∠TPN (i2) =............

3. ∠UPN (i3) =............

4. ∠VPN (i4) =............

	 lj|mofsnfk $ M k|sfz k/fjt{gsf lgodx¿ (Laws of reflection of light)  

dflysf lj|mofsnfksf cfwf/df k|sfzsf] k/fjt{g x'Fbf s] s] lgodx¿ kfngf u/]sf] x'G5 
k|Zgf]Q/ 5nkmn ug'{xf];\ . ljBfyL{sf] k|ltlj|mofdf lzIfsn] yk k[i7kf]if0f ub}{ lj|mofsnfk 
# df tof/ ePsf] tflnsfsf cfwf/df k|sfzsf] k/fjt{gsf lgDg lgodx¿ x'G5g\ elg  
/]vflrqdfkm{t k|:6 kfb}{ lgodx¿ l6kf]6 ug{ nufpg'xf];\ .

	 (i)	 cfkltt sf]0f (angle of incidence or ∠i ) / k/fjlt{t sf]0f (angle of reflection or 
		  (∠r) a/fa/ x'G5g\ . 

I N 
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	 (ii)	 cfkltt ls/0f (incident ray), k/fjlt{t ls/0f (reflected ray) / gd{n (normal) 
		  ;Fw} Pp6} ;txsf] Pp6} laGb'df k5{g\ . 

	 pSt lj|mofsnfkdfkm{t ljBfyL{df ;xsfo{, ;~rf/, k|of]u tyf /rgfTds ;f]rfO l;ksf]  
	 ljsf; x'g] ck]Iff ul/Psf] 5 .

-3_ 	 d"Nofª\sg tyf k|ltlaDag

ljBfyL{ lj|mofsnfsf] cjnf]sg ug]{, sIffsfo{sf] k|ult gf]6 ug]{, ;d"x sfo{, 5nkmn 
/ u[xsfo{ tyf kl/of]hgf sfo{sf] lg/Gt/ k|ultsf] clen]v /fvL lg/Gt/ d"Nofª\sg 
ljlw pkof]u ug'{xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]if0f  
lbg'xf];\ . d"Nofª\sgsf nflu ljifoj:t'df cfwfl/t tn lbOPh:t} ;+1fgfTds If]qsf 
txut k|Zgx¿  ;f]Wg'xf];\ .

	 != 	 ;xL pQ/ lbg'xf];\ M

		  -c_ lbOPsf] lrqdf cfkltt ls/0f / k/fjlt{t  
			   ls/0f s'g s'g x'g\ <  

		  -cf_	∠PN s] xf] < 

		  -O_ 	∠RPN s] xf]nf <

		  -O{_ 	∠IPN / ∠RPN dWo] s'gsf] dfg a9L x'G5 xf]]nf <

		  -p_	 k|sfzsf] k/fjt{gsf] klxnf] lgod s] xf]  < 

-ª_	 u[xsfo{÷kl/of]hgf sfo{

cfcfkm\gf] 3/df ePsf] ;dtn P]gf 6]
a'ndf t];f]{ kf/]/ -;'tfP/_ /fVg'xf];\ . lrqdf  
b]vfPh:t} Pp6f sf8{af]8{ jf ;]tf] k]k/nfO{ afSnf] 
sf8{af]8{df lkmS; ug'{xf];\ / P]gfsf] 5]pdf  
/fv]/ leQfdf 7f8f] kf/]/ c8\ofpg'xf];\ . n]h/ 
nfO6 jf 6r{nfO6sf] k|of]u u/L cfkltt ls/0f /  
k/fjlt{t ls/0f kQf nufpg'xf];\ / cleefjssf] 
;xof]udf of] k|lj|mof Sofd]/fdf s}b u/L lel8of] 
tof/ ug'{xf];\ ;fy} lj1fg k|of]ufTds sfkLdf 
klg /]vflrq lvRg'xf];\ tyf k]lG;nnfO{ nDa jf 
gd{n /fvL k|]6\ofS6/sf] dbtn] cfkltt sf]0f / k/fjlt{t sf]0fsf] dfg kQf nufpg'xf];\ . 
o;/L tof/ ul/Psf] lel8of] ;fdu|L cfkm\gf] lj1fg lzIfssf] ;xof]udf ljBfnosf] 
>Job[Zo sIfdf kf]h]S6/dfkm{t k|bz{g ug'{xf];\ .  

Fig 
7.28 
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 t]O;f}“ / rf}la;f}“ lbg

ljifoj:t' M k|sfzsf] k/fjt{gsf s]xL pkof]lutf (Some applications of reflection of light)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 •	 ;dtn P]gfdf x'g] k|sfzsf] k/fjt{gnfO{ ls/0f /]vflrqåf/f b]vfpg

	 • 	 k]l/:sf]ksf] gd'gf agfpg tyf To;sf] sfo{k4lt /]vf lrqåf/f b]vfpg / 
		  pkof]lutf vf]hL ug{ 

-v_ 	 z}Ifl0fs ;fdu|L

k|sfzsf] ;|f]t -6r{nfO6 jf n]h/ nfO6_, ;dtn P]gf, k]lG;n, ?n/, 8«Oª af]8{, ;]tf] 
sfuh, b'O{cf]6f ;;fgf cfotsf/ ;dtn P]gfx¿, a]ngfsf/ sfuh jf afSnf] sf8{af]8{n] 
ag]sf] gnL, s}FrL, s6/, ud jf 6fF:g] Un'

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

	 lj|mofsnfk ! M  ljifo k|j]z tyf dl:tis dGyg (Introducing and brain storming)

	 o;cGtu{t ljBfyL{nfO{  k|sfz ;dtn P]gfdf 7f]lsFbf s;/L / s:tf] cfs[lt aG5 eGg]  
	 af/]df lgDg k|Zgdf cfwfl/t 5nkmn u/fpg'xf];\ M

	 •	 ;dtn P]gfdf xfd|f] cg'xf/ -cfs[lt_ s;/L b]lvG5 <

	 •	 ;dtn P]gfdf xfd|f] cg'xf/sf] cfs[lt s:tf] / sqf]  b]lvG5 <

	 • 	 s] of] cfs[ltnffO{ kbf{df ptfg{ ;lsG5 xf]nf <

	 •	 ;dtn P]gfdf h:t} cGo s'gs'g j:t'df cfs[lt b]lvG5 <

	 lj|mofsnfk @ M  ;dtn P]gfdf aGg] j:t'sf] cfs[lt (Image of an object formed on 
				    plane mirror ) 

	 lbOPsf] lrqdf h:t} ;dtn P]gfdf cfs[lt aGg] tl/sf lgDgfg';f/ /]vflrq lvr]/ JofVof  
	 ul/lbg'xf];\ .

•	 o laGb' -j:t'_ af6 V cfsf/df cfPsf b'O{cf]6f 
cfkltt ls/0fx¿ P]gfdf 7flsFbf kmls{P/ 
xfd|f] cfFvfdf k5{g\ .

•	 o;/L k/fjt{g eO{ xfd|f] cfFvfdf k/]sf 
ls/0fx¿nfO{ sfNklgs /]vfdfkm{t cuf8L Fig 7.31 
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a8fpFb} nfFbf o laGb' ;Fu nDa x'g]u/L /]vfx¿ 
sfl6G5g\ hxfF j:t'sf] cfs[lt ag]sf] x'G5 .

•	 o;/L ag]sf] cfs[lt cjf:tljs, ;'N6f] / j:t'hq} 
cfsf/sf] x'G5 .

dflysf] JofVof;Fu} /]vflrq lvr]/ b]vfpg'xf];\ . cfs[lt 
kbf{df ptfg{ g;lsg] tyf To;af6 kmf]6f] jf cfs[lt 
lk|G6 ug{ g;lsg]nfO{ cjf:tljs cfs[lt x'G5 elg :ki6 
kfg'{xf];\ .  

	 lj|mofsnfk # M  k]l/:sf]ksf] gd'gf agfpg] (To prepare a model of periscope)

ljBfyL{nfO{ k]l/:sf]ksf] tof/L gd'gf b]vfpg'xf];\ / o;sf] sfo{ l;4fGt k|sfzsf]  
k/fjt{gdf cfwfl/t ePsf] tYo lrq ;lxt JofVof ug'{xf];\ . lgDgfg';f/sf ljlwdfkm{t  
k]l/:sf]ksf] df]8]n lgdf{0f u/fpg'xf];\ .

•	 ljBfyL{sf] tLg ;d"x agfO lj|mofsnfkdf ;xefuL u/fpg'xf];\ 

	 x/]s ;d"xnfO{ b'O{ b'O{cf]6f ;dtn P]gf / s8f sfuhsf] a]ngfsf/ gnL lnP/ cfpg 
eGg'xf];\ .

•	 gnLnfO{ b'j}tkm{ lrqdf h:t} Ps cfk;df ;dfgfGt/ x'g]u/L 450 sf] sf]0fdf 
58\s] sf6]/ ;f]xL sf]0fdf ;dtn P]gfsf] k/fjt{g x'g] ;txleq kg]{u/L lkmS; ug{ 
nufpg'xf];\ 

•	 gnLsf] b'j} 5]pdf P]gfsf] cuf8L k|sfz l5g{ ;Sg] pko'St Kjfn agfpg] hxfF k|sfz 
l5g{ ;Sg]u/L csf]{ gnL hf]8]/ lrqdf h:t} gd'gf tof/ ug]{ tfls kl5 hf]l8Psf 
gnLx¿ Ps cfk;df ljk/Lt lb;ftkm{{ k5{g\ .

•	 P]gf / yk kfOk h8fg ul/Psf] efudf ud nufO{ sfuhn] df]/]/ bx|f] agfpg] / 
alx/af6 k|sfz gl5g]{ u/L aGb u/]/ df]8]n tof/ ug]{ 

•	 tof/ ePsf] gd'gf ;'sfpg] / cfsif{s /ª nufpg]

•	 x/]s ;d"xn] tof/ u/]sf] k]l/:sf]ksf] k/LIf0f ug]{ / cfjZos k[i7kf]if0f lbg]

k]l/:sf]ksf] pkof]lutf ;]gfn] n8fO{Fdf n's]/ a;]sf zq' -k|ltåGbL_ nfO{ b]Vg / kg8'AaL 
hxfhdf kfgLleqaf6 kfgL aflx/sf j:t'nfO{ x]g{ pkof]u ul/G5 . o;sf] k|of]u sd 
prfOdf a;]/ w]/} prfOdf ePsf j:t' klg x]g{ pkof]u ug{ ;lsG5 .

k|s
fz
sf] 
ls
/0f 

;
dt
n 
P]g
f 

;
dt
n 
P]g
f 
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-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ k]l/:sf]kn] s'g l;4fGtsf] cfwf/df sfd u5{ <    	

	 -cf_ k]l/:sf]ksf] pkof]lutf s] xf] < 

	 -O_ ;dtn P]gfdf s:tf] cfs[lt aG5 < 

	 -O{_ s:tf] k|sf/sf] cfs[ltnfO{ cjf:tljs elgG5 < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 o;sf nflu lgDgfg';f/sf] sfo{ lbg'xf];\ .	

	 b'O{cf]6f ;dtn P]gfsf 6'j|mfx¿ / sf7sf 6'j|mf jf afSnf] sfuhsf] kfOk k|of]u u/L  
	 k]l/:sf]ksf] gd'gf tof/ u/L Nofpg'xf];\ .

 klRr;f}“ lbg M 

PsfOsf] clGtd lbg (Twenfifth day; the last day of the unit)

k|ltlaDat l;sfO tyf ;du| PsfOsf] d"Nofª\sg (Reflective learning and entired unit 
assessment)

•	 ljBfyL{nfO{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltlaDag 
ug{ nufpg ;lsG5 . 

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

•	 zf/Ll/s sdhf]/L jf ljz]if Ifdtf ePsf ljBfyL{sf nflu Go"gtd l;sfO ;'lglzrt ug{ 
pko'St d"Nofª\sgsf ;fwg ljsf; u/L l;sfOsf] n]vfhf]vf ug{ ;lsG5 . o;df lzIfs 
ju{n] cfkm\gf] bIftf / Ifdtfsf ;fy} pknAw ;|f]t ;fwgsf] k|z:t pkof]u u/L yk k[i7kf]
if0f lbg ;Sg'x'g] 5 . 
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•	 PsfOsf] cGTodf 1fg, af]w, k|of]u / pRr bIftf tx ;d]6\g] j:t'ut tyf 5f]6f] pQ/ 
cfpg] k|Zg lgdf{0f u/L df}lvs tyf lnlvt hfFr u/]/ ljBfyL{n] lbPsf] pQ/sf cfwf/df 
d"Nofª\sgg ug{ ;lsG5 . k|of]ufTds / kl/of]hgf sfo{sf] lg/Gt/ clen]vLs/0f u/L  
lg/Gt/ d"Nofª\sgg k|0ffnLnfO{ ljBfyL{sf] k|ltef klxrfg ug]{ k|d'v cfwf/ agfpg 
;lsG5 . 

•	 x/]s PsfOdf d"Nofª\sgsf ;fwg tyf lj|mofsnfknfO{ k|of]u, /rgfTds ;f]r, ;d:of 
;dfwfg, l;sfO tyf ;~rf/ l;knufotsf Jojxf/s'zn l;ksf] ljsf;df klg hf]8 
lbg'k5{ . 

•	 PsfOsf] cGTodf lbOPsf cEof;sf k|ZgnfO{ cfwf/ agfO{ ;du| PsfOsf] d"Nofª\sgg 
ug{ ;lsG5 . 

	 s]xL gd'gf k|Zgx¿ 

	 != 	 ;xL pQ/ lbg'xf];\ M

		  -s_ afof] phf{nfO{ lsg gljs/0fLo ;|f]t elgPsf] xf] <   	

		  -v_ lSnlgsn / k|of]uzfnf ydf]{ld6/lar s] leGgtf 5 <   

		  -u_ 500C nfO{ 0F df ¿kfGt/ ubf{ slt x'G5 < 

		  -3_ lgs6 eljiodf phf{sf] ;ª\s6 a9\g ;Sg] sf/0f s] xf]nf < 

		  -ª_ k|sfzsf] clgoldt k/fjt{gsf] kmfObf s] xf]nf <

	 @= 	 pko'St ljsNkdf l7s lrx\g -_ nufpg'xf];\ M

		  -s_ 	lbOPsf dWo] ydf]{ld6/df s'g s'g t/nsf] k|of]u ul/G5 <

			   -c_ kfgL / cNsf]xn 		  -cf_ ds{/L] / cNsf]xn 

			   -O_ Oy/ / cNsf]xn 		  -O_{ ds{/L / Oy/

		  -v_ 	tfk ;DaGwL s'g egfO ;xL 5 <

			   -c_ tfk Ps k|sf/sf] zlSt xf]   

			   -cf_ tfkj|md / tfk p:t} xf] 

			   -O_ tfk j:t'df ePsf] tftf]kgf jf lr;f]kgf xf]  

			   -O{_ tfk tftf] j:t'af6dfq cfpF5 
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		  -u_ 	dfWod lagf k|;f/0f x'g] t/ª\unfO{ s] elgG5 <

			   -c_ nª\luRo'l8gn t/ª\u           -cf_ 6«fG;e;{ t/ª\u 

			   -O_ ljB't\\ r'DasLo t/ª\u           -O_ oflGqs t/ª\u           

		  -3_ 	j/k/sf j:t' b]Vg tnsf dWo] s'g k|lj|mofn] dbt u5{ <

			   -c_ k|sfzsf] k/fjt{g  		  -cf_ k|sfzsf] cfjt{g   

			    -O_ k|sfzsf] ljR5]bg  		 -O{_ k|sfzsf] zf]if0f

		  -ª_	  6«fG;e;{ t/ª\udf Pp6f j|m]:6b]lv csf]{ j|m]:6;Ddsf] b'/LnfO{ s] elgg5 < 

			   -c_ t/ª\usf] nDafO  		  -cf_ cfj[lQ   

			   -O_ PlDKnRo'8  			  -O{_ t/ª\usf] ult

		  -r_	 ;dtn P]gfdf s:tf] k|sf/sf] cfs[lt aG5 < 

			   -c_ cjf:tljs, ;'N6f / j:t' hq}    

			   -cf_ cjf:tljs, ;'N6f / j:t'eGbf ;fgf]

			   -O_ jf:tljs, ;'N6f] / j:t'eGbf 7'nf]  

			   -O{_ cjf:tljs, pN6f] / j:t'eGbf ;fgf]
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PsfO  *       ljB't\ / r'DasTj (Electricity and Magnetism)

			   cg'dflgt sfo{306f M !)

!=	 kl/ro

o; PsfOsf] d'Vo p2]Zo l:y/ ljB't\Lo an, wf/f ljB't\ tyf ljB't\ zlStsf] ;|f]tsf 
af/]df kl/lrt u/fpFb} ljB't\ zlStsf] ljleGg pkof]usf af/]df wf/0ff lbg' xf] . of] 
PsfOcGtu{t l:y/ ljB't\sf] c;/df r6\ofªsf] kl/ro, r6\ofª kg]{ sf/0f, o;af6 
aRg ul/g] ;'/IffTds pkfocGtu{t nfO6]lgª /8sf] sfd, wf/f ljB't\sf] kl/ro, ;]nsf] 
;d"xLs/0f / o;sf] k|efj Pjd\ pkof]lutf;DaGwL l;sfO pknlAw xfl;n u/fpg ;Dal-
Gwt ljifoj:t'df s]lGb|t /xL k|of]u, ;d:of ;dfwfg, l;sfO tyf ;~rf/ l;knufotsf 
Jojxf/s'zn l;ksf] ljsf; ug{ ;Ifd agfpg ljBfyL{nfO{ ;DalGwt lj|mofsnfkdf 
dfkm{t cfjZos ;xhLs/0f ul/g] 5 . o;sf] nflu k|bz{g–k|jrg ljlw, k|of]ufTds, 
;d:of ;dfwffg, 5nkmn, cGj]if0f, If]q e|d0fsf ljlwsf] ;fy} ljleGg ljifoj:t'df 
;d"xsfo{, mix and match, think, pair and share cflb ljlwsf] ;d]t k|of]u ul/g] 5 .  

@= 	 l;sfO pknlAw

	 •	 b'O{ j:t'nfO{ /u8\bf l:y/ ljB't\Lo an (electrostatic force) pTkGg x'G5 eGg] TfYo 
		  k|of]u u/]/ b]vfpg

	 • 	 l:y/ ljB't\\sf] kl/ro lbg tyf ;fwf/0f c;/x¿ atfpg

	 • 	 r6\ofª kg'{ jf lah'nL rDsg'sf sf/0f tyf nfO6\lgª /8sf] sfd atfpg

 	 • 	 wf/f ljB't\\sf] kl/ro lbg

	 •	 ;]nsf] ;d"xLs/0fsf] kl/ro lbg / ;]nx¿sf] >]0fLj|md / ;dfgfGt/ ;d"xLs/0fsf] 
		  pkof]lutf atfpg

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

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

-306fdf_

!= l:y/ ljB't\sf]  
kl/ro (Introduction 
of static  
electricity)

l:y/ ljB't\sf] kl/ro -!_

l:y/ ljB't\;DaGwL k|of]ufTds sfo{ -!_

l:y/ ljB't\sf c;/x¿ / r6\ofªsf] kl/ro -!_

nfO6]lgª /8 -!_

$
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@=  wf/f ljB't\sf]  
kl/ro (Introduction 
of current  
electriceity)

ljB't\ kl/ky -!_

;]nx¿sf] ;d"xLs/0f 

>]0fLj|md h8fg / o;sf] pkof]lutf -@_

;dfgfGt/ h8fg / o;sf] pkof]lutf -@_

%

# k|ltlaDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg !

$=	 l;sfO ;xhLs/0f lj|mofsnfk

 klxnf] / bf];|f] lbg  

ljifoj:t'M l:y/ ljB't\sf] kl/ro

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo  

	 • 	 l:y/ ljB't\sf] kl/ro lbg

	 • 	 b'O{ j:t'nfO{ /u8\bf l:y/ ljB't\Lo an (electrostatic force) pTkGg x'G5 eGg] TfYo 
		  k|of]u u/]/ b]vfpg

-v_ 	 z}Ifl0fs ;fdu|L 

ljB't\ zlStsf ;|f]t -;]n, 8fOgfdf]_, ;'rfns tf/, PnOl8 lrd, Knfl:6ssf] sfOof], 
snd, s]xL a]n'gx¿, pgL wfuf] jf sk8f, lrq tyf zAbkQLx¿, >Job[Zo ;fdu|L, 
dfl:sª\u 6]k, uf]hL tflnsf (Pocket chart) 

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

	 lj|mofsnfk ! M  dlitis dGyg tyf ljifo k|j]z (Introducing the lesson with brain 
				    storming)

• 	 ljBfyL{nfO{ lbOPsf] lrq s];Fu 
;DalGwt 5g\ eGg] ;DaGwdf lgDg 
k|Zgdf cfwfl/t k|Zgf]Q/ 5nkmn ub}{ 
ljB't\;DaGwL k"j{1fgsf] hfFr ug'{xf];\ .

• 	 xfdLnfO{ b}lgs ¿kdf /]l8of], l6le / 
sDKo'6/, lx6/ cflb s]af6 rnfpg 
;lsG5 <

Fig 8.1 
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• 	 lbOPsf] lrqdf s] s] b]vfOPsf] 5 < lrqdf b]vfOPsf oL ;a}} pks/0f rnfpg s'g 
zlSt rflxG5 <

• 	 s] tkfO{FFn] r'Das b]Vg'ePsf] 5 < of] s] sfddf pkof]u ul/G5 <

• 	 xfd|f] 3/df s] s] sfddf ljB't\ pkof]u ul/G5 < ljB't\ zlSt s;/L pTkfbg ul/
G5 xf]nf <

• 	 ljB't\ zlSt slt k|sf/sf] x'G5 <

• 	 cfsfzdf afbnaf6 pTkGg x'g] lah'nL s:tf] k|sf/sf] xf] < 

pSt 5nkmnkZrft xfdLnfO{ b}lgs hLjgdf /]l8of], l6le / sDKo'6/, lx6/, /]
lk|mh]/]6/, kª\vf, pBf]u cflb rnfpg ljB't\ zlStsf] cfjZostf k5{ h'g ljB't\ u[x 
(power house) df h]g]/]6/ tyf 8fOgfdf]af6 pTkfbg ul/G5 eGg]af/] yk hfgsf/L 
ug'{xf];\ . cfsfzdf b]lvg] ljB't\, pgL tyf gfOngsf] sk8f vf]Nbf cFWof/fdf b]lvg] 
lemNsf cflb l:y/ ljB't\sf pbfx/0f atfOlbg'xf];\ . ljB't\af6 ljB't\\ r'Das agfpg 
;lsg] ;fy} ljB't\\ pTkfbg ug]{ 8fOgfdf]df klg r'Das /flvg] s'/f lrq tyf lel8of]
dfkm{t a'emfOlbg'xf];\ .  

	 lj|mofsnfk @ M 	 l:y/ ljB't\\sf] cjwf/0ff tyf kl/ro (Concept and introduction of 
				    static electricity)

• 	 ljBfyL{sf] ;d"x agfO l:y/ ljB't\ ;DaGwL 
lgDgfg';f/ ;d"x sfo{ u/fpg'xf];\ 

• 	 x/]s a]Grdf /xg] ljBfyL{sf] ;d"x agfpg]

• 	 sfuhsf dl;gf 6'j|mfx¿ a]Grdf 5/]/ /fVg] 

• 	 x/]s ;d"xnfO{ cfkm";Fu ePsf] Knfl:6ssf] 
sfOof], snd, ank]g, ?n/ cflb cfkm\gf] 
6fpsfsf] skfn jf pgL sk8f -l:j6/_ df  
/u8L sfuhsf ;;fgf 6'j|mfsf] glhs nfg 
nufpg] 

• 	 o; lj|mofsnfkdf s] b]lvG5 cjnf]sg u/L k|ltlj|mof lbg nufpg] 

• 	 pSt lj|ofsnfkx¿;Fu ;DalGwt 5nkmn ub}{ lzIfsn]] lgDg lgisif{{ 
atfOlbg'xf];\ . 

 

Fig 8.2 
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;a}} kbfy{ k/df0f'af6 ag]sf x'G5g\ / k/df0f'df On]S6«f]g, k|f]6f]g / Go'6«g /x]sf  
x'G5g\ . Knl:6ssf] km'nfPsf] a]n'g, sfOof], sndnufotsf j:t'nfO{ skfn jf pg 
sk8fdf /u8\bf skfnaf6 On]S6«f]gx¿ ;/]/ cfpF5g\ / tL j:t'x¿df g]u]l6e rfh{ 
pTkGg x'G5 . clg sfuhsf] glhs n}hFbf sfuhdf kf]h]l6e rfh{ pTkGg x'gfn] ljk/Lt 
rfh{lar cfsif{0f x'g] ePsfn] Ps lrqdf b]vfP h:t} Ps cfk;df 6fFl;G5g\ . o;/L 
kbfy{df 3if{0fsf sf/0f pTkGg ljB't\ rfh{nfO{ l:y/ ljB't\ elgG5 .

	 lj|mofsnfk # M  a]n'g / pgsf] k|of]u (Balloon and wool experiment )

a]n'g / pmgsf] k|of]usf] nflu lgDglnlvt lj|mofsnfk u/fpg'xf];\ M

• 	 ljBfyL{sf] x/]s ;d"xnfO{ a]n'g lnP/ km'nfpg nufpg] / o;nfO{ klg cluNnf] 
lj|mofsnfkdf h:t} skfn jf pgL sk8f -l:j6/_ df /u8]/ sfuhsf 6'j|mfsf] glhs 
Nofpg nufpg]

• 	 of] k|lj|mof k6s k6s bf]xf]¥ofpg nufpg], of] k|of]udf s] b]lvof] k|ltlj|mof lbg 
nufpg] 

• 	 skfndf /u8]sf] Knfl:6ssf] ;fdu|Ln] h:t} 
a]n'gn] klg lsg sfuhsf 6'j|mfnfO{ tfg]sf] 
xf]nf 5nkmn u/L  lgisif{{ eGg nufpg]

• 	 km]/L a]n\gnfO{ pgLsk8f jf skfndf /
u8\g nufO{ z/L/df /fVg nufpg] / 
xftaf6 a]n'g 5f]8\g]], s] b]lvof] cjnf]sg 
u/L k|ltlj|mof lbg nufpg] 

• 	 o:tf] x'gsf] vf; sf/0f s] xf]nf < ;f]Rg / ;d"xdf 5nkmn u/L  lh1f;f tyf ljrf/ 
k|ltlaDag ug{ nufpg] 

• 	 oL lj|mofsnfkdf ;a}} ljBfyL{nfO{ ;xefuL x'g] cj;/ k|bfg ug'{xf];\ . cFWof/fdf 
pgLsf] l:j6/ tyf gfOngsf] sk8f vf]Nbf lk6 lk6 cfjfh cfpg] / pHofnf] lemNsf 
lg:s]sf] cg'ej u/] gu/]sf] af/]df ;f]Wg'xf];\ . o:tf] x'g'sf] sf/0f klg 3if{0fsf 
sf/0fn] pTkGg x'g] g]u]l6e / kf]h]l6e rfh{larsf] cfsif{0fsf] sf/0f l8:rfh{ eO{ 
cfjfh;lxt lemNsf pTkGg ePsf] tYo :ki6 kfl/lbg'xf];\ .

cfsfzdf rnfodfg afbndf x'g] 3if{0fsf sf/0f ljk/Lt rfh{ pTkGg eO{ lah'nL 
rDsg] / r6\ofª kg]{ x'G5 h'g k|fs[lts ¿kd} pTkGg x'g] l:y/ ljB't\sf] sf/0fn] xf] . 
t/ l:y/ ljB't\nfO{ wf/f ljB't\df h:tf] tf/dfkm{t nuL k|of]u ug{ ;lsFb}g .

Fig 8.3 
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	 lj|mofsnfk $ M  l:y/ ljB't\sf pTkGg x'g] sf/0fx¿ (Causes of static electricity )

• 	 ljBfyL{nfO{ >Job[Zo xndf n}hfg] / l:y/ ljB't\ pTkGg x'g] sf/0faf/] ICT dfkm{t 
5nkmn ug]{

• 	 l:y/ ljB't\ pTkGg x'gsf] vf; sf/0f s] xf]nf < lsg of] s'rfnsdf pTkGg ePsf] 
xf]nf < ;f]Rg / ;d"xdf 5nkmn u/L ljrf/ k|ltlaDag ug{ nufpg] 

• 	 lzIfsn] ljBfyL{sf] k|ltlj|mofdf yk ;xhLs/0f ub]{ l:y/ ljB't\ tyf j:t'sf] /
u8fOaf6 rfh{ pTkGg x'g]af/] lrq tyf lel8of] Plgd];g b]vfpFb} lgDgfg';f/ 
JofVof ul/lbg'xf];\ .

lrqdf b]vfP h:t} x/]s kbfy{ cToGt} ;fgf s0f k/df0f'af6 
ag]sf] x'G5 . k/df0f'df tLcf]6f pkkf/df0fljs s0fx¿  
On]S6««f]g, k|f]6f]g / Go'6«g x'G5g\ . k|f]6f]g k/df0f'sf] Go'lSno;df 
x'G5 h;sf] wgfTds jf kf]h]l6e (+) rfh{ x'G5 . On]S6««f]g eg] 
s]Gb|Lo efu Go'lSno;sf] jl/kl/ sIfdf 3'ld/x]sf] x'G5 h;sf] 
C0ffTds jf g]u]l6e (-) rfh{ x'G5 . b'O{ kbfy{ cfk;df 3if{0f 
xF'bf On]S6«f]g Pp6f k/df0f'af6 csf{df ;/]/ hfG5g\ . On]S6«f]g ;/]/ hfg] kbfy{df  
On]S6«f]gsf] ;ª\Vof a9L x'G5 / C0ffTds rfh{o'St x'G5 . h'g kbfy{af6 On]S6«f]g ;/]/ 
hfG5, To; kbfy{df On]S6«f]gsf] sdL eO{ wgfTds rfh{o'St aG5 . Knfl:6s, pg, 
gfOng, kf]ln:6/, Pj|m]lns cflb ljleGg s'rfns kbfy{df 3if{0f x'Fbf rfh{ pTkGg x'G5 
h'g cFWof/fdf n'ufx¿ km'sfNbf klg rfh{x¿ ;g]{ sf/0f ljB't\ pTkGg x'Fbf cfufsf] 
lemNsfh:tf] klg b]vf k5{ / ;Fu} lr6lr6 cfjfh cfpF5 . o;/L s'rfns kbfy{df 
3if{0fsf] sf/0f rfh{sf] dfqfdf 36a9 eO{ pTkGg x'g] k|lj|mof g} l:y/ ljB't\\ (static 
electricity) xf] elg :ki6 kfg'{xf];\ .  

-3_ 	 d"Nofª\sg

ljBfyL{ l;sfOsf nflu cfGtl/s d"Nofª\sg dfkb08df plNNflvt ;"rssf] k|of]u u/L 
ljBfyL{ lj|mofsnfsf] cjnf]sg ug]{, sIffsfo{sf] k|ult gf]6 ug]{, ;d"x sfo{, 5nkmn / 
u[xsfo{ tyf kl/of]hgf sfo{sf] lg/Gt/ k|ultsf] n]vf]hf]vf u/L clen]vLs/0f ug'{xf];\ 
/ yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]if0f lbFb} yk ;xhLs/0f  
ug'{xf];\ . o;sf ;fy} d"Nofª\sgsf nflu ljifoj:t'df cfwfl/t tn lbOP h:t} ;+1fgfTds 
If]qsf txut k|Zgx¿ tof/ u/L ;f]Wg'xf];\ M

	 -c_ l:y/ ljB't\ eg]sf] s] xf] < of] s;/L pTkGg x'G5 <    	

	 -cf_ /ftL jf cFWof/f]df n'uf km'sfNbf lsg cfjfh / lemNsf lg:s]sf] xf]nf < 
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	 -O_ cfsfzdf s;/L ljh'nL rDs]sf] xf]nf < s] o;/L pTkGg lah'nL pkof]u ug{  
		  ;lsPnf <

	 -O{_ 	3if{0fssf sf/0f crfns j:t'n] On]S6«f]g kfpFbf s'g rfh{ pTkGg x'G5 <

	 -p_ 	kbfy{df On]S6«f]g ;/]/ cfpFbf s'g rfh{ pTkGg x'G5 < lsg <  

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 ljBfyL{nfO{ lgDgfg';f/sf] kl/of]hgf sfo{ lbg'xf];\ M

cfkm";Fu ePsf] Knfl:6ssf] sfOof], snd, ank]g, ?n/ tyf a]n'gnfO{ pgL sk8fsf] wfuf] 
jf l:j6/, kf]ln:6/sf] sk8f / cfkmgf] skfndf /u8]/ sfuhsf ;;fgf 6'j|msf] glhs 
NofpFbf s:tf] k|ltlj|mof x'G5 cleefjssf] ;xof]udf lel8of] tof/ ul/ Nofpg'xf];\ . 
o;/L ul/Psf] k|of]ufTds sfo{sf] glthfnfO{ tn lbOPsf] tflnsfdf klg eg'{xf];\ .  o;/L 
tof/ ul/Psf] kl/of]hgf sfo{nfO{ k|f]h]S6/ dfkm{t k|:t't ug'{xf];\ .

j|m=;=
Knfl:6saf6  

ag]sf ;fdu|Lx¿

skfndf /u8]/ 

sfuhsf] 6'j|mf 

glhs n}hfbf s] 

eof] <

plg sk8fdf /

u8]/ sfuhsf] 

6'j|mf glhs n}hfbf 

s] eof] <

kf]ln:6/ sk8fdf /

u8]/ sfuhsf] 6'j|mf 

glhs n}hfbf s] 

eof] <

!= sfOof]

@= snd, ank]g

#= ?n/ jf :s]n

$= a]n'g

	

 t];|f] lbg 

ljifoj:t' M l:y/ ljB't\sf] c;/ (Effects of static electricity)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo  

	 l:y/ ljB't\\sf ljleGg c;/x¿ atfpg

-v_ 	 z}Ifl0fs ;fdu|L

	 >Job[Zo ;fdu|L -lel8of] jf Plgd];g_, lrqx¿, zAb tyf lrq kQLx¿
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-u_ 	 l;sfO ;xhLs/0f lj|mofsnfk

	 lj|mofsnfk ! M  dlitis dGyg (Brain storming)

   	 kf7;Fu cfwfl/t lgDglnlvt k|Zgx¿ ;f]w]/ dlitis dGyg u/fpg'xf];\ M

	 -c_ 	uf8L, 6«ofS6/, 6«s cflbdf e'O;Dd 5'g] u/L l;j|mL em'G8\ofpg'sf] sf/0f s] xf]nf < 

	 -cf_ 	3/df n'uf, sDKo'6/, l6eL cflbdf lsg w'nf] 6fFl;Psf] xf]nf < 

	 -O_ 	/]l8of], l6eL, sDKo'6/ cflb rnfpg s] cfjZos k5{ < 

	 -O{_ 	xfdLnfO{ b}lgs hLjgdf l:y/ ljB't\\ s]sf nflu cfjZos k5{ xf]nf < 

	 lj|mofsnfk @ M  l:y/ ljB't\sf c;/x¿ (Effects of static electricity) 

	 ljBfyL{nfO{ kfFr ;d"xdf ljefhg ug'{xf];\ / lgDglnlvt lj|mofsnfk u/fpg'xf];\ M

•	 OG6/g]6dfkm{t jf /]s8{ ul/Psf] l:y/ ljB't\sf ljleGg c;/x¿ -h:t} ljh'nL 
rDsg], r6\ofª kg]{, OGwgsf] 6\of+sLdf cfuf] nfUg], sDKo'6/sf kf6{k'hf{df l:y/ 
ljB't\ rfh{ x'Fbf rfF8f] lau|g] cflb_ ;DaGwL lel8of] b]vfpg'xf];\ / k|To]s ljBfyL{nfO{ 
cjnf]sg u/]sf d'Vo d'Vo s'/fx¿ a'Fbfut ¿kdf n]Vg nufpg'xf];\ . 

• 	 k|To]s ljBfyL{nfO{ cfcfkm\gf] ;d"xdf dfly plNNflvt ljifoj:t'df cfkm"n] l6kf]6 
u/]sf] a'Fbfsf cfwf/df 5nkmn ug{ nufO{ ;d"xdf lgrf]8 tof/ ug{ nufpg'xf];\ / 
;d"xaf6 Ps hgfnfO{ k|:t't ug{ nufpg'xf];\ . 

• 	 pSt lel8of] k|bz{g tyf 5nkmnkZrft\ xfd|f] b}lgs hLjgdf k|ToIf k|efj 
kfg]{ l:y/ ljB't\sf c;/x¿df lah'nL rDsg], r6\ofª kg]{, OGwgsf] 6\ofª\sLdf 
cfuf] nfUg], sDKo'6/sf kf6{k'hf{df l:y/ ljB't\ rfh{ x'Fbf rfF8f] lau|g], kf6{k'hf{ tyf 
n'uf sk8fdf w'nf] 6fFl;g] cflb c;/x¿af/] sDKo'6/ xndf /x]sf sDKo'6/sf efu, 
kmlg{r/, kbf{, tyf sfk]{6sf] cj:yf cflb k|ToIf b]vfO :ki6 kfl/lbg'xf];\ . ;fy}  
6\ofª\s/df OGwg ebf{ pTkGg x'g ;Sg] l:y/ ljB't\\ rfh{sf ¿kdf hldgd'lg 
k|jfx x'G5 . h;n] ubf{ pSt l:y/ ljB't\Lo rfh{ / OGwgsf] afkm ;Dks{df cfpg  
kfpFb}gg\ / cfunfuLaf6 hf]luG5 eGg] s'/fsf] hfgsf/L;d]t lbg\'xf];\ .

	 lj|mofsnfk # M 	 b}lgs hLjgdf l:y/ ljB't\sf] pkof]u (Application of static electricity 
				    in daily life):  

b}lgs hLjgdf l:y/ ljB't\\sf] k|of]u ;DaGwdf pSt ljifoj:t';Fu ;DalGwt ljifoj:t'nfO{ 
OG6/g]6 -o'6\o'a_ dfkm{t jf /]s8]{6 lel8of] jf Plgd];g k|bz{g ug'{xf];\ . lel8of] tyf 
Plgd];gsf] k|bz{gkZrft\ lj||mofsnfk # df lgdf{0f ul/Psf] x/]s ;d"xnfO{ lgDgfg';f/ 



218	 lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&

k|Zg ;f]wL ;d"xut k|ltlj|mof lbg nufpg'xf];\ .

	 • 	 l:y/ ljB't\af6 s] kmfObf x'G5 xf]nf <

	 • 	 w'nf] x6fpg] pks/0fn] s;/L sfd ug]{ /x]5 < 

	 • 	 xfjf 5fGg]] pks/0fdf s;/L l:y/ ljB't\sf] k|of]u ePsf] xf]nf <

	 • 	 kmf]6f]skL tyf lk|G6/df s;/L ;]tf] sfuhdf lk|G6 x'G5 <

	 • 	 lbglbg} a8f/] klg sf]7fdf w'nf] s;/L cfPsf] xf]nf <

ljBfyL{sf] pQ/df lzIfsn] yk k|:6 kfb}{ l:y/ ljB't\sf c;/ tyf pkof]lutfaf/] d'Vo 
a'Fbfx¿ l6kf]6 ug{ nufpg'xf];\ . o;sf ;DaGwdf lgDg lgisif{{ atfOlbg'xf];\ .

xfd|f] b}lgs hLjgdf ljleGg sfddf h:t} M lk|G6/ tyf kmf]6f]skL d]l;gx¿df d;L 
jf 6f]g/nfO{ kmf]6f]skL sfuh;Fu cfsif{0f u/fpg, xfjf 5fGg] pks/0f (air filter) df 
k|of]u ug{, w'nf] x6fpg] pks/0f (dust remover), /ª 5g]{ pks/0f (colour sprayer) 
cflb sfddf l:y/ ljB't\sf] pkof]u x'g] u5{ .

-3_ 	 d"Nofª\sg

;d"x sfo{ ubf{ ljBfyL{sf] ;lj|motf, yk lh1f;f /fVg], cfkm\gf ljrf/ k|:t't ug]{ cflbsf 
cfwf/df ljBfyL{sf] d"Nofª\sg ug'{xf];\ / yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbg'xf];\ . ;+1fgfTds If]qsf ljifoj:t'sf] a'emfOsf] d"Nofª\sgsf tn 
lbOP h:t} ;+1fgfTds If]qsf txut k|Zgx¿ ;f]Wg'xf];\ .

	 -c_ 	/ª 5g]{ pks/0f (colour sprayer) n] s;/L sfd u5{ <	

	 -cf_ 	nfdf] ofqfdf hfg] uf8Lsf] OGwg 6\ofª\sLdf cfuf] nfUg ;S5 lsg xf]nf < 

	 -O_ 	r6\ofª s;/L k5{ < o;n] s] xfgL u5{ < 

	 -O{_ 	3if{0fsf sf/0f crfns j:t'n] On]S6«f]g kfpFbf s'g rfh{ pTkGg x'G5 < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 o;sf nflu lgDgfg';f/sf] sfo{ lbg'xf];\ .

cfkm\gf] b}lgs hLjgdf l:y/ ljB't\\sf] c;/ s] s] ePsf] 5 < k|of]u s] s] df eO/x]sf]  
5 < cjnf]sg u/L tyf OG6/g]6sf] dbt lnP/ xfd|f] b}lgs hLjgdf l:y/ ljB't\sf 
c;/x¿ tyf pkof]lutfx¿sf] ;"rL tof/ u/L sIffdf k|:t't ug'{xf];\ .
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 rf}yf] lbg

ljifoj:t' M r6\ofªsf] kl/ro (Introduction of lightening)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo  

	 • 	 r6\ofª kg'{ jf lah'nL rDsg'sf sf/0f atfpg 

	 • 	 nfO6\lgª /8sf] sfd atfpg

-v_	  z}Ifl0fs ;fdu|L

	 r6\ofª kg'{, lah'nL rlDsg';Fu ;DalGwt >Job[Zo ;fdu|L -lel8of] jf Plgd];g_,  
	 nfO6lgª /8

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

	 lj|mofsnfk ! M  ;f]Rg] hf]8L agfpg] / cg'ej cfbfgk|bfg ug]{ (TPS)

	 z}Ifl0fs kf6Ldf lgDg k|Zg n]vgL TPS Technique cg';f/ cg'ej cfbfg k|bfg 
	 u/fpg'xf];\ .

	 -c_ 	r6\ofª k/]sf] b]Vg'ePsf] 5 <

	 -cf_ 	cfsfzdf lah'nL rDsg'sf] sf/0f s] xf]nf < 

	 -O_ 	s'g df};ddf cfsfzdf lah'nL rDsg] x'G5 < 

	 -O{_ 	cfsfzdf lah'nL rDs]sf] a]nf lsg u8\ofª\u'8'ªsf] cfjfh cfPsf] xf]nf < 

	 -p_ 	r6\ofª kg]{ eg]sf] s] xf] < of] s;/L k5{ xf]nf < 

	 -pm_ 	hldglt/ r6\ofª kbf{ lsg vt/f x'G5 <

	 lj|mofsnfk @ M  r6\ofª kg]{ k|lj|mof (Process of lightning)

	 lgDglnlvt lj|mofsnfk u/fpg'xf];\ M 

• 	 r6\ofª tyf lah'nL rDsg] k|lj|mofsf] lel8of] tyf Plgd];g k|bz{g ug'{xf];\ . 

• 	 r6\ofª kg]{ sf/0f tyf o;sf c;/x¿ ;DaGwL OG6/g]6dfkm{t jf /]s8{ 
ul/Psf] lel8of] Plgd];g b]vfpg'xf];\ / ljBfyL{nfO{ cjnf]sg u/fpgxf];\ . o;sf  
cfwf/df lj|mofsnfk ! df ;f]lwPsf k||Zgsf] pQ/ tyf r6\ofª kg]{ k|lj|mof atfpg 
nufpg'xf];\ .
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• 	 o;sf af/]df lrqdfkm{t afbndf 
3if{0fsf] sf/0f kf]h]l6e / g]u]l6e 
rfh{ pTkGg x'Gf] / l8:rfh{ x'Fbf 
ljh'nL rDsg] / r6\ofª kg]{ sf/0f 
yk :ki6 kfg'{xf];\ .  

• 	 l:y/ ljB't\sf] sf/0f r6\ofª 
kg]{nufotsf ljleGg 36gf tyf 
c;/x¿ af/] yk hfgsf/L lbg'xf];\ .

• 	 r6\ofª kg]{ k|lj|mof tyf  sf/0faf/] lrq tyf Plgd];gsf] dfWodaf6 lgDg lgisif{ 
lbg'xf];\ M 

cfsfzdf kfgLsf] jfiks0fx¿ ldn]/ afbn ag]sf] x'G5 . lr;f] afbndfkfgLsf 
;;fgf yf]kfx¿ x'G5g\ h'g ux|f}F x'gfn] la:tf/} tnlt/ em5{ eg] tnlt/sf] tftf] xfjf 
jfikLs/0f eO{ dflylt/ hfG5 . o;/L afbndf x'g] bf]xf]/f] rfnsf sf/0f 3if{0f pTkGg 
eO{ On]S6«f]gx¿sf] n]gb]g x'G5 / afbndf ljB't\\ rfh{ pTkGg x'G5 . ;fwf/0ftof 
dflylt/sf] afbndf wgfTds (+) / tnlt/sf] afbndf C0ffTds rfh{ (-) k}bf x'G5 .
C0ffTds rfh{ ePsf] afbnaf6 On]S6«f]gx¿ wgfTds rfh{ ePsf] afbndf ;/]/ 
hfG5g\ / 7'nf] cfjfh;lxt pHofnf] lg:sG5 h;nfO{ On]lS6«s l8:rfh{ elgG5 .  
On]lS6«s l8:rfh{ x'Fbf w]/}dfqfdf tfk, k|sfz / Wjlg zlSt k}bf x'G5 . slxn]sfxLF 3/, 
?v jf hldg cflbdf On]lS6«s l8:rfh{ x'g'nfO{ r6\ofª elgG5 . r6\ofª kbf{ 3/ jf 
?vx¿df Iflt k'Ug ;S5 h;af6 wghgsf] IftL klg x'g;S5 .

	 lj|mofsnfk # M nfO6]lgª /8 (Lightening rod)

r6\ofª kg]{ hf]lvdaf6 3/nfO{ s;/L hf]ufpg ;lsG5 < 5nkmn u/fpg'xf];\ / ljBfyL{nfO{ 
k|ltlj|mof lbg nufpg'xf];\ . o;sf] nflu >Job[Zo ;fdu|L -lel8of] Plgd];g_ sf] k|bz{g 
ug'{xf];\ / ljBfyL{NffO{ cjnf]sg ug{ nufO{ k|ltlj|mof lbg nufpg'xf];\ . o;sf] ;fy} lgDg 
lrq / k|Zgdf 5nkmn u/fpg'xf];\ .

• 	 lrqdf b]vfP cg';f/ nfO6]lgª /8n] 3/nfO{ s;/L r6\ofªaf6 hf]ufpg] sfd 
5{ < 

• 	 nfO6]lgª /8nfO{ s];Fu s;/L hf]l8Psf] 5 < 

• 	 s] tkfOFsf] 3/df klg o:tf] Joj:yf ul/Psf] 5 < 5}g eg] cfkm\gf] cleefjsnfO{ 
s] ;Nnfx lbg'x'G5 <

Fig 8.5 
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• 	 ljBfyL{sf] pQ/nfO{ lzIfsn] yk k|:6 kfb}{ nfO6]lgª /8sf] h8fg / pkof]lutfsf 
af/]df lgDgfg';f/ JofVof ul/lbg'xf];\ . 

r6\ofªaf6 3/nfO{ hf]ufpgsf nflu s]xL km/flsnf] tfdfsf] 8G8LnfO jf nfO6]lgª /8 /fvL 
3/nfO{ cly{ª ul/G5 . nfO6]lgª /8nfO{ tfdfsf] tf/;Fu hf]l8G5 / tfdfsf] tf/nfO{ hldgd'lg  
k'¥ofOG5, h;nfO{ cly{ª (Earthing) elgG5 . cly{ª ug{ hldgdf vlgPsf] vfN8f]df sf]Onf / 
l9s]g'g tyf tfdfsf] /8 /flvG5, h;df lg/Gt/ kfgLsf] k|jfx eO{ lr:ofg /lx/xg] Joj:yf 
ldnfOG5 . o;n] r6\ofª kbf{ cfPsf pRr ef]N6]hnfO{ 3/leq k|j]z ug{ glbO{ hldgtkm{ k|jfx 
u5{ / 3/nfO{ r6\ofª kg{af6 hf]ufpF5 . 

-3_ 	 d"Nofª\sg

;d"x sfo{ ubf{ ljBfyL{sf] ;lj|motf, yk lh1f;f /fVg], cfkm\gf] ljrf/ k|:t't ug]{ cflbsf] 
cfwf/df ljBfyL{sf] d"Nofª\sg ug'{xf];\ / yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbg'xf];\ . ;+1fgfTds If]qsf ljifoj:t'sf] a'emfOsf] d"Nofª\sgsf tn 
lbOP h:t} ;+1fgfTds If]qsf txut k|Zgx¿ ;f]Wg'xf];\ M

	 -c_ r6\ofª s;/L k5{ < o;af6 3/nfO{ s;/L hf]ufpg ;lsG5 <

	 -cf_ nfO6]lgª /8 eg]sf] s] xf] <

	 -cf_ nfO6]lgª /8nfO{ s;/L h8fg ul/Psf] x'G5 <

	 -O_ xfdLn] 3/nfO{ cly{ª lsg ug'{k5{ <

	 -O{_ lah'nL rDs]sf] ;dodf cUnf] / 7'nf] ?vsf] d'lg a:g'x'Fb}g lsg < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

OG6/g]6sf] dbt lnP/ tyf cfkm\gf] cleefjsnfO{ ;f]w]/ lah'nL rDsg], r6\ofª kg]{, 
u8\ofªu'8'ªsf] cfjfh cfpg]af/]] k'/fgf] wf/0ff / cfw'lgs wf/0fsf ;DaGwdf vf]h u/L 
lrq;lxtsf] Pp6f k|ltj]bg tof/ u/L Nofpg'xf];\ . o;af/]df k/Dk/fut wf/0faf/] cfkm\
gf] cleefjs jf c'g'ejL dflg;nfO{ ;f]Wg'xf];\ . cfw'lgs / j}1flgs wf/0fsf af/]df 
OG6/g]6, ljBfnosf] k9fO / kf7\ok':tssf] ;xof]u lng'xf];\ . o;/L tof/ u/LPsf] k|ltj]
bg sIffdf k|:t't ug'{xf];\ .
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 kf“rf}“ lbg

ljifoj:t' M wf/f ljB't\sf] kl/ro (Introduction of current electricity)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo  

	 • 	 wf/f ljB't\sf] kl/ro lbg

	 • 	 ljB't\ kl/ky lgdf{0f ug{ 

	 • 	 wf/f ljB't\\sf] pkof]lutf atfpg

-v_ 	 z}Ifl0fs ;fdu|L

	 ;]n jf Aof6«Lx¿, ;'rfns tf/, l:jr, PnO8L lrd -aNa_, lrqx¿, zAb tyf lrq  
	 kQLx¿, 

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

	 lj|mofsnfk ! M  ;f]Rg] hf]8L agfpg] / cg'ej cfbfg k|bfg ug]{ (TPS)

	 lgDglnlvt k|Zgdf ;f]Rg] hf]8L agfpg] / cg'ej cfbfgk|bfg ug{ nufpg'xf];\ M

	 -c_ 	ljB't\sf ;|f]tx¿ s] s] 5g\ <

	 -cf_ 	ljB't\Lo ;fdu|L rnfpg cfjZos kg]{ ljB't\ sxfFaf6 cfPsf] xf]nf < 

	 -O_ 	wf/f ljB't\ / l:y/ ljB't\df s] km/s 5 < 

	 -O{_ 	wf/f ljB't\nfO{ Ps 7fpFaf6 csf]{ 7fpFdf s;/L nfg ;lsG5 < 

	 -p_ 	tkfO{Fsf] 3/df ePsf s] s] ;fdfg ljB't\af6 rN5g\ <  

	 lj|mofsnfk @ M  wf/f ljB't\sf] kl/ro (Introduction of current electricity)

	 ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ / lj1fgsf ;fdu|L k|of]u u/L wf/f ljB't\af/]  
	 lgDg lj|mofsnfk u/fpg'xf];\ .

• 	 pko'St ;ª\Vofdf ljBfyL{sf] ;d"x agfpg'xf];\ .
x/]s ;d"xnfO{ Ps Pscf]6f ;]n, ;'rfns tf/, 
PnO8L lrd / l:jr lnP/ lrqdf h:t} ljB't\ 
kl/ky (electric circuit) agfpg  nufpg'xf];\ .    

• 	 k|To]s ;d"xnfO{ cfkm"n] tof/ u/]sf] ;ls{6 ;kmn 
eP gePsf] lrd afn]/ k|:t't ug{ nufpg'xf];\ .

;'rfns tf/ 

lrd -aNa_ 

ljB'tsf] ;|f]t -;]n_ 

l:jr 
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• 	 o;/L tof/ ePsf] ljB't\ kl/ky -;ls{6_ df s;/L aQL an]sf] xf]nf 5nkmn 
ug'{xf];\ .

• 	 o; k|of]usf] cfwf/df wf/f ljB't\\sf] kl/ro / ljB't\\ kl/kysf] kl/ro lbg 
nufpg'xf];\ .

• 	 pSt k|of]ufTds lj|mofsnfk kZrft lgDg lgisif{{ atfOlbg'xf];\ .

ljB't\\ k|jfx x'gsf nflu ljB't\\sf] ;|f]t, ;'rfns tf/, l:jr / nf]8 nfO{ hf]8]/  
agfOPsf] lgoldt ljB't\ aUg] af6f]nfO{ ljB't\\ kl/ky (Electric circuit) elgG5 . o;/L 
;"rfns tf/dfkm{t On]S6«f]gx¿ Ps 7fpFaf6 csf]{ 7fpFdf lg/Gt/ k|jfx x'g] ljB't\\nfO{ 
g} wf/f ljB't\\ (Current electricity) elgG5 . oxfF ;]n wf/f ljB't\sf] ;|f]t xf] h;a}f6 
pTkGg ljB't\ ;'rfns tf/df k|jfx x'G5 /  o;sf] k|efjn] lrd aN5 .

	 lj|mofsnfk # M wf/f ljB't\sf] pkof]lutf (Application of current electricity )

dflysf] lj|mofsnfkdf wf/f ljB't\ k|jfx x'Fbf s;/L zlStsf] ¿kfGt/ x'g] /x]5 x/]s 
;d"xnfO{ k|ltlaDag ug{ nufpg'xf];\ . ljB't\\ zlStnfO{ ljB't\Lo pks/0fx¿dfkm{t tfk, 
k|sfz, Wjlg, r'Das cflb zlStdf ¿kfGt/ u/L wf/f ljB't\sf] pkof]u ug{ ;lsg] s'/f 
atfOlbg'xf];\ . wf/f ljB't\sf] pkof]lutfaf/] lgDgfg';f/ k|Zgf]Q/ 5nkmn ug'{xf];\ .  

	 • 	 tkfO{Fsf] 38L / SofNs'n]6/ s;/L rN5 < oxfF wf/f ljB't\ s'g ;|f]taf6 k|fKt 
		  x'G5 <

	 • 	 ljB'tLo pks/0f eGgfn] s:tf pks/0fnfO{ hgfpF5 <

	 • 	 tkfO{Fsf] 3/ tyf ljBfnodf k|of]u x'g] w]/} dfqfdf ljB't\ zlSt rflxg] pks/0fx¿ 
		  s] s] 5g\ < o:tf pks/0f rnfpg rflxg] ljB't\ zlSt sxfFaf6 k|fKt x'G5 < 

	 • 	 ljBfyL{n] k|:t't u/]sf k|ltlj|mofnfO{ ;d]6\b} lgDg lgisif lbg'xf];\ .

xfd|f] b}lgs hLjgdf pkof]u x'g] lrd, /]l8of], 6]lnlehg, sDKo'6/, kfgL tfGg] df]6/, 
kª\vf, lx6/, ljB't\\ 3G6L cflb ljB't\\af6 rNg] pks/0f -ljB't\Lo pks/0f_ x'g\ h;df 
ljB't\ zlStnfO{ tfk, k|sfz, Wjlg, r'Das cflb zlStx¿df ¿kfGt/ u/L wf/f  
ljB't\sf] pkof]u ug{ ;lsG5 .

-3_ 	 d"Nofª\sg

;d"x sfo{ ubf{ ljBfyL{sf] ;lj|motf, yk lh1f;f /fVg], cfkm\gf ljrf/ k|:t't ug]{ cflbsf 
cfwf/df ljBfyL{sf] d"Nofª\sg ug'{xf];\ / yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbg'xf];\ . ;+1fgfTds If]qsf ljifoj:t'sf] a'emfOsf] d"Nofª\sgsf tn 
lbOP h:t} ;+1fgfTds If]qsf txut k|Zgx¿ ;f]Wg'xf];\ .
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	 -c_ 	wf/f ljB't\ s]nfO{ elgG5 < o;sf] s] dxŒj 5 <

	 -cf_ 	s:tf pks/0fnfO{ ljB't\Lo pks/0f elgG5 <

	 -cf_ 	ljB't\Lo pks/0fn] s;/L sfd u5{g\ <

	 -O_ 	tkfO{FFsf] 3/df s] s] ljB't\Lo pks/0f 5g\ <

	 -O{_	  ljB't\Lo pks/0fn] s;/L sfd u5{ < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 o;sf nflu lgDgfg';f/sf] sfo{ lbg'xf];\ .

	 • 	 cfkm\gf] 3/df wf/f ljB't\\sf] k|of]u s] s] sfo{df ePsf] 5 < cjnf]sg u/L ;"rL 
		  tof/ ug'{xf];\\\ / sIffdf k|:t't ug'{xf];\ .

 5}6f}“ / ;ftf}“ lbg

ljifoj:t' M 		 ;]nx¿sf] ;d"xLs/0f (Combination of cells); ;]nx¿sf] >]0fLj|md ;d"xLs/0f 

			   (series combination of cells)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 •	 ;]nsf] ;d"xLs/0fsf] kl/ro lbg 

	 •	 ;]nx¿sf] >]0fLj|md ;d"xLs/0f h8fg tof/ ug{ / o;sf] pkof]lutf atfpg

-v_ 	 z}Ifl0fs ;fdu|L

	 ;]n jf Aof6«Lx¿, ;'rfns tf/, l:jr, PnOl8 lrd -aNa_, 6fF:g] 6]k, lrqx¿, zAb tyf  
	 lrq kQLx¿, 

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

	 lj|mofsnfk ! M  dlitis dGyg tyf k"j{1fg (Brain storming and pre-knowledge )

	 lgDglnlvt k|Zgx¿ ;f]w]/ dlitis dGyg u/fpg'xf];\ / 5nkmn u/fpg'xf];\ M

	 -c_ 	;]n eg]sf] s] xf] < ;]n / Aof6«Ldf s] km/s 5 <

	 -cf_ 	;]nnfO{ Ps cfk;df s;/L hf]8\g ;lsG5 xf]nf < 

	 -O_ 	;]nsf] ;d"xLs/0f eg]sf] s] xf] <
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	 -O{_ ;]nsf] ;d"xLs/0f lsg ug'{k/]sf] xf] <

	 -p_ ;]nx¿ slt k|sf/sf x'G5g\ <

	 -pm_ 6r{ nfO6df b'O{cf]6f ;]nx¿ /flvG5 eg] ltgnfO{ s;/L h8fg ug'{k5{{ < 

	 ljBfyL{sf] pQ/df lzIfsn] yk :ki6 ub}{ cfjZos k[i7kf]if0f klg lbg'xf];\ .

	 lj|mofsnfk @ M  ljB't\ kl/kydf ;]nx¿sf] h8fg ug]{ tl/sf (Combination of cells in an 
	 electric circuit)

• 	 ljBfyL{nfO{ lj1fg k|of]uzfnfdf nuL ;]nx¿sf] h8fg ug]{ ljlwsf af/]df lgb]
{zg lbFb} lgDg lj|mofsnfk u/fpg'xf];\ . lj|mofsnfksf j|mddf lzIfsn] cfjZos 
;xhLs/0f ul/lbg'xf];\ .

• 	 pko'St ;ª\Vofdf ljBfyL{sf] ;d"x agfpg'xf];\ .

• 	 x/]s ;d"xnfO{ kfn}kfnf] s]xL ljB't\Lo ;fdu|Lx¿ -l6lesf] l/df]6 sG6«f]n, leQ] 
38L, 6r{nfO6, 6r{nfO6 ;lxtsf] nfO6/, dfOj|mf]kmf]g, Sofns'n]6/ cflb_ df ;]
nsf] h8fg s;/L ul/Psf] 5 cjnf]sg u/L h8fg ul/Psf] ljlw lrq sf]/L b]vfpg 
nufpg'xf];\ .   

• 	 k|To]s pks/0fdf ;]nsf] h8fg ug]{ tl/sf Pp6} eP gePsf] olsg ug{ 
nufpg'xf];\ .

• 	 s'g s'g pks/0fdf ;]n s;/L h8fg ul/Psf /x]5g Wofgk"j{s cjnf]sg u/L 
tnsf] tflnsf k"/f ug{ nufpg]

b'O{cf]6f ;]nsf ;dfg w'|j hf]l8Psf 
pks/0f

b'O{cf]6f ;]nsf ljk/Lt w'|j hf]l8Psf 
pks/0f

	 • 	 pSt lj|mofsnfkcg';f/ ;]nsf] ;d"xLs/0f >]0Lj|md / ;dfgfGt/ u/L b'O{ k|sf/sf] 
		  x'G5, egL /]vflrq;lxt atfOlbg'xf];\ . 

	 lj|mofsnfk # M ;]nx¿sf] >]0fLj|md h8fg (Series combination of cells)

• 	 lzIfsn] ljBfyL{sf] ;d"xnfO{ ;]nx¿sf] >]0fLj|md ;d"xLs/0f ug]{ tl/sfdf ;xhLs/0f 
ub}{ lgDgfg';f/ ;d"xut lj|mofsnfk ug{ lgb]{z ug'{xf];\ . ;d"xn] u/]sf] sfdsf] 
cjnf]sg ub}{ cfjZos ;xof]u ug'{xf];\ .  



226	 lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&

• 	 x/]s u|'knfO{ b'O{ jf tLgcf]6f ;]nx¿, ;'rfns tf/, PnO8L lrd tyf l:jr lng 
nufpg] 

• 	 Pp6f ;]nsf] wg w'|j -kf]h]l6e 6ld{gn_ / C0f w|'j -g]u]l6e 6ld{gn_ ;Fu ;'rfns 
tf/, l:jr / lrd hf]8L cluNnf] lbgsf lj|mofsnfkdf h:t} ljB't\ kl/ky agfpg] 
/ of] kl/kydf lrdsf] pHofnf]kg cjnf]sg ug]{

• 	 Pp6f ;]nsf] kf]h]l6e (+) 6ld{gn csf]{ ;]nsf] g]u]l6e (-) 6ld{gn ;Fu hf]8]/ 
>]0fLsd h8fg ug{] / PseGbf a9L, b'O{ jf tLgcf]6f ;]n h8fg u/L aNadf b]lvg] 
pHofnf]kg s:tf] km/s b]lvof] cjnf]sg ug]{

• 	 k|To]s k6s tof/ ul/Psf >]0fLj|md ;d"xLs/0fsf gd'gfsf] /]vflrq k|of]ufTds 
k'l:tsfdf sf]g]{ 

Fig 8.8 

 

• 	 Ps b'O{ / tLgcf]6f ;]nsf] ;d"xLs/0faf6 lrd -aNa_ sf] pHofnf]kgdf b]lvPsf] 
km/saf/] ;d"xdf 5nkmn u/L sf/0f vf]h ug{] / tnsf] tflnsf k"/f u/L k|of]ufTds 
sfkLdf klg gf]6 ug]{ .   

k|of]u ;]nsf] ;ª\Vof lrdsf] pHofnf]kgf lgisif{{

klxnf] !

bf];|f] @

t];|f] #

•	  pSt lj|mofsnfksf cfwf/df ;]nsf] ;ª\Vof klg a9\b} hfFbf lrdsf] pHofnf]kg klg 
a9\b} hfG5 eGg] lgisif{{ atfpg'xf];\ .

	 lj|mofsnfk $ M ;]nx¿sf] >]0fLj|md h8fgsf] pkof]lutf (Uses of series combination of cells )

lj|mofsnfk # sf cfwf/df ;]nsf] >]0fLj|md h8fg -;d"xLs/0f_ lsg ug'{k5{ / o;sf] s] 
pkof]lutf 5, k|To]s ;d"xnfO{ cfcfkm\gf] a'emfO k|ltlaDag ug{ nufpg'xf];\ . lj|mofsnfksf 
j|mddf ePsf] ;xhtf / sl7gfOaf/] klg eGg nufpg'xf];\ . ljBfyL{sf] k|ltlj|mofnfO{ 
;Ddfg ub}{ lzIfsn] ;]nx¿sf] >]0fLj|md ;d"xLs/0fsf lgDg pkof]lutf atfOlbg'xf];\ . 
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kl/kydf hDdf ljB't\ rfk (emf) jf ef]N6]h 
a9fpg rdsf] pHofnf]kg a9fpg 6r{nfO, /]l8of],  
l/df]6, jfo/n]; dfOj|mf]kmf]g cflb ljB't\Lo 
pks/0fsf] sfo{ Ifdtf a9fpg  h:t} M Pp6f 
8«fO;]nsf] ljB't\ rfk (emf) 1.5V 5 eg] 
b'O{cf]6fsf] hDdf ef]N6]h V1+V2 = 1.5V+1.5V 
= 3V x'G5 . To;}u/L tLgcf]6f ;]nsf] hDdf 
ef]N6]h V1+V2+V3 = 1.5V+1.5V+1.5V = 4.5V x'G5 . o;/L ;]nsf] ;ª\Vof a9fpFb} hfFbf 
ef]N6]h a9]sf] sf/0f lrdsf] pHofnf]kgf klg a9]sf] xf] . 

-3_ 	 d"Nofª\sg

;d"x sfo{ ubf{ ljBfyL{sf] ;lj|motf, yk lh1f;f /fVg], cfkm\gf] ljrf/ k|:t't ug]{ cflbsf 
cfwf/df ljBfyL{sf] d"Nofª\sg ug'{xf];\ / yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbg'xf];\ . ;+1fgfTds If]qsf ljifoj:t'sf] a'emfOsf] d"Nofª\sgsf tn 
lbOPh:t} ;+1fgfTds If]qsf txut k|Zgx¿ ;f]Wg'xf];\ M

	 -c_ ;]nx¿sf] >]0fLj|md ;d"xLs/0f eGgfn] s] a'lemG5 <

	 -cf_ ljB't\ rfk (emf) eGgfn] s] a'lemG5 <

	 -cf_ ;]nx¿sf] >]0fLj|md ;d"xLs/0f ul/g] s]xL pks/0fx¿sf] gfd eGg'xf];\ . 

	 -O_ 	tkfO{FFsf] 3/df ePsf s] s] ljB't\Lo pks/0fdf ;]nx¿sf] >]0fLj|md ;d"xLs/0f  
		  ul/Psf 5g\ <

	 -O{_ 	;]nx¿sf] >]0fLj|md ;d"xLs/0f ug'{sf] d'Vo p2]Zo s] xf] < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 o;sf nflu lgDgfg';f/sf] sfo{ lbg'xf];\ .

	 b'O{ jf tLg ;]nx¿, ;'rfns tf/, l:jr / lrd -aNa_ >]0fLj|md ;d"xLs/0fdf h8fg u/L  
	 wf/f ljB't\sf] kl/ky tof/ u/L Nofpg'xf];\ . o;/L tof/ ul/Psf] kl/ky sIffdf k|:t't  
	 ug'{xf];\ .

Fig 8.9 
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 cf7f}“ / gjf}“ lbg 

ljifoj:t' M ;]nx¿sf] ;dfgfGt/ ;d"xLs/0f (Parallel combination of cells)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 ;]nx¿sf] ;dfgfGt/ ;d"xLs/0f h8fg tof/ ug{ / o;sf] pkof]lutf atfpg

-v_ 	 z}Ifl0fs ;fdu|L =

	 ;]n jf Aof6«Lx¿, ;'rfns tf/, l:jr, PnO8L lrd -aNa_, 6fF:g] 6]k, lrqx¿, zAb tyf  
	 lrq kQLx¿, 

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

	 lj|mofsnfk ! M  k'g/fj[lQ tyf dlitis dGyg (Review and brain storming)

of] kf7af/] 5nkmn ug{ ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\  pko'St ;ª\Vofdf 
ljBfyL{sf] ;d"x agfO{ kf7df cfwfl/t lgDglnlvt k|Zgx¿ ;f]w]/ ljB't\ kl/kysf ;DaG-
wdf cl3Nnf] lbgsf] lj|mofsnfksf k'g/fj[lQ tyf dlitis dGyg u/fpg'xf];\ .

	 -c_ 	;]nsf] ;d"xLs/0f eg]sf] s] xf] < of] slt k|sf/n] ug{ ;lsG5 <

	 -cf_ Pp6f ;]nsf] wg -kf]h]l6e_ w|'j;Fu csf]{ ;]nsf] C0f -g]u]l6e_ w|'j Ps cfk;df  
		  hf]8\g] k|lj|mof ;]nsf] s:tf] ;d"xLs/0f xf] < 

	 -O_ 	;]nsf] ;d"xLs/0f lsg ug'{k/]sf] xf] <  

	 -p_ 	;]nx¿sf] >]0fLj|md h8fgsf] Pp6f pkof]lutf s] xf] <

	 -pm_ 	6r{ nfO6df b'O{cf]6f ;]nx¿ /flvg'sf] p2]Zo s] xf]nf < 

	 ljBfyL{sf] pQ/df lzIfsn] yk :ki6 ub}{ cfjZos k[i7kf]if0f klg lbg'xf];\ .

	 lj|mofsnfk @ M  	 jB't\ kl/kydf b'O{cf]6f ;]nx¿sf] ;dfgfGt/ ;d"xLs/0f -h8fg_ 

				    (Parallel combination of two cells in an electric circuit)

• 	 cluNnf] lbgdf h:t} ljBfyL{nfO{ lj1fg k|of]uzfnfdf nuL ;]nx¿sf] 
;dfgfGt/ ;d"xLs/0fdf h8fg ug]{ ljlwsf af/]df lj|mofsnfk ug{ lgDgfg';f/ lgb]{zg  
lbg'xf];\ .

• 	 pko'St ;ª\Vofdf ljBfyL{sf] ;d"x agfpg] 

• 	 x/]s ;d"xnfO{ b'O{ jf tLgcf]6f ;]nx¿, ;'rfns tf/, lrd lng nufpg]    
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• 	 ca lrqdf b]vfP h:t} klxnf b'O{cf]6f ;]nsf wg w'|j -kf]h]l6e 6ld{gn_ Pp6} 
;'rfns tf/;Fu hf]8\g nufpg]

• 	 b'j} ;]nsf C0f w|'j -g]u]l6e 6ld{gn_ Pp6} ;'rfns tf/ ;Fu hf]8\g nufpg]

• 	 ca wg w'|j -kf]h]l6e 6ld{gn_ / C0f w'|j -g]u]l6e 6ld{gn_ af6 cfPsf ;femf kf]h]
l6e / ;femf g]u]l6e hf]l8Psf ;'rfns;Fu l:jr / lrd hf]8L cluNnf] ljB't\ kl/
ky agfpg nufpg]

• 	 Pp6f ;]nsf] kl/kyn] lbg] pHofnf]kg / 
b'O{cf]6f ;]n ;dfgfGt/ h8fgdf lbg] pHofnf]
kgdf s] km/s cfof] cjnf]sg u/L k|ltlj|mof 
lbg nufpg'xf];\ .  

• 	 pSt lj|mofsnfk Wofg k"j{s cjnf]sg ug]{ / 
glthf sflkdf l6kf]6 ug]{

	 lj|mofsnfk # M 	 tLgcf]6f ;]nx¿sf] ;dfgfGt/ ;d"xLs/0f -h8fg_ 

				    (Series combination of three cells)

•	 lj|mofsnfk @ df h:t} 
lrqdf b]vfP cg';f/ 
tLgcf]6f ;]nsf wg w'|j -kf]
h]l6e 6ld{gn_ Pp6} ;'rfns 
tf/;Fu hf]8\g nufpg]

• 	 tLgcf]6} ;]nsf C0f w|'j 
-g]u]l6e 6ld{gn_ Pp6} 
;'rfns tf/;Fu hf]8\g  
nufpg]

• 	 ca wg w'|j -kf]h]l6e 
6ld{gn_ / C0f w'|j -g]u]l6e 
6ld{gn_ af6 cfPsf ;femf kf]h]l6e / ;femf g]u]l6e ;'rfns;Fu l:jr / lrd hf]8L 
ljB't\ kl/ky agfpg nufpg]

• 	 cluNnf] lj|mofsnfk cg';f/ Pp6f ;]nsf] kl/kyn] lbg] pHofnf]kg / b'O{cf]6f ;]
nnfO{ ;dfgfGt/ ;d"xLs/0fdf lbPsf] pHofnf]kg ;Fu tLgcf]6f ;]nnfO{ ;dfgfGt/ 
;d"xLs/0fdf h8fg ubf{ lbPsf] pHofnf]kg t'ngf ug{ nufpg] 

Fig 8.10 
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Fig 8.10 
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• 	 dflysf lj|mofsnfksf cfwf/df b'O{ / tLgcf]6f ;]nsf] ;dfgfGt/ ;d"xLs/0faf6 
lrd -aNa_ sf] pHofnf]kgdf b]lvPsf] km/saf/] ;d"xdf 5nkmn u/L sf/0f vf]h 
ug{ nufpFb} glthf ljj/0f k|of]ufTds sfkLdf klg gf]6 ug{ nufpg'xf];\ . o;sf 
cfwf/df tnsf] tflnsf k"/f u/L ;d"xut k|:t'lt lbg nufpg'xf];\ .

;]nsf] k|of]u ;]nsf] ;ª\Vof lrdsf] pHofnf]kgf lgisif{{

klxnf] !

bf];|f] @

t];|f] #

• 	 oxfF ;]nsf] ;ª\Vof a9fpFb} nfFbf lrdsf] pHofnf]kg ga9]sf] cyf{t\ hltcf]6f ;]n 
yk u/] klg Pp6f ;]nsf] hltdfq pHofnf]kg b]lvPsf] lgisif{{cg';f/ ljBfyL{nfO 
o;sf] sf/0f vf]hL ug{ nufpg'xf];\ . ljBfyL{sf] ;d"xn] plrt sf/0f eGg g;s]df 
lzIfsn] atfOlbg'xf];\ . pSt lj|mofsnfksf] glthf lgDgfg';f/ JofVof  
ul/lbg'xf];\ M

	  ;]nx¿sf] ;dfgfGt/ ;d"xLs/0f h8fgdf hlt g} ;]nx¿sf] ;ª\Vof a9fP klg 
pHofnf]kg a9\b}g lsgeg] kl/kydf ;]nsf] ;ª\Vof a9fpFb} nfFbf hDdf ljB't\ 
rfk (emf) jf kf]6]lG;on km/s  (p.d.) ga9\g] / Pp6f ;]nsf] ef]N6]h (1.5V) 
hltg} l:y/ /xg] sf/0f lrdsf] pHofnf]kg klg ga9]sf] xf] t/ o:tf] h8fgdf 
ljB't\ k|jfx x'g] ;do a9\5 elg k|:6 kfg'{xf];\ . 

	 lj|mofsnfk $ M 	 ;]nx¿sf] ;dfgfGt/ h8fgsf] pkof]lutf 

				    (Uses of parallel combination of cells )

• 	 lj|mofsnfk # sf cfwf/df ;]nsf] ;dfgfGt/ h8fg -;d"xLs/0f_df aQLsf] pHofnf]
kgf ga9] klg o:tf] h8fg lsg ul/Psf] xf]nf / o;sf] s] pkof]lutf 5, k|To]s 
;d"xnfO{ cfcfkm\gf] a'emfO k|ltlaDag ug{ nufpg'xf];\ . ljBfyL{sf] k|ltlj|mofnfO{ 
;Ddfg ub}{ lzIfsn] ;]nx¿sf] ;dfgfGt/ ;d"xLs/0f ug'{sf lgDg pkof]lutf 
atfOlbg'xf];\ / l6kf]6 ug{ nufpg'xf];\ .

•	 ;]n jf Aof6«LnfO{ nfdf] ;do;Dd l6sfO/fVg

• 	 sd ef]N6]h eP klg k'Ug] t/ nfdf] ;do;Dd ljB't\ wf/f -s/]G6_ k7fO ljB't\Lo 
pks/0f rnfpg

		  h:t}, 
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Pp6f 8«fO;]nsf] ljB't\ rfk (emf) 1.5V 5 eg] b'O{cf]6fsf] hDdf ef]N6]h V1=V2 = 
1.5V x'G5 To;}u/L tLcf]6f ;]nsf] hDdf ef]N6]h V1=V2=V3 = 1.5V g} x'G5 . o;/L ;]
nsf] ;ª\Vof a9fpFb} hfFbf ef]N6]h ga9]sf] sf/0f lrdsf] pHofnf]kgf klg ga9]sf] xf] .

-3_ 	 d"Nofª\sg

;d"x sfo{ ubf{ ljBfyL{sf] ;lj|motf, yk lh1f;f /fVg], cfkm\gf] ljrf/ k|:t't ug]{ cflbsf] 
cfwf/df ljBfyL{sf] d"Nofª\sg ug'{xf];\ / yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbg'xf];\ . ;+1fgfTds If]qsf ljifoj:t'sf] a'emfOsf] d"Nofª\sgsf tn 
lbOPh:t} ;+1fgfTds If]qsf txut k|Zgx¿ ;f]Wg'xf];\ M

	 -c_ 	;]nx¿sf] ;dfgfGt/ ;d"xLs/0f eGgfn] s] a'lemG5 <

	 -cf_ 	;]nx¿sf] ;dfgfGt/ ;d"xLs/0fdf hDdf ljB't\ rfk (emf) slt x'G5 <

	 -O_ 	;]nx¿sf] ;dfgfGt/ ;d"xLs/0f lsg ul/G5 < o;sf] pkof]lutf eGg'xf];\ . 

	 -O{_ 	tkfO{FFsf] 3/df ePsf s] s] ljB't\Lo pks/0fdf ;]nx¿sf] ;dfgfGt/ ;d"xLs/0f  
		  ul/Psf 5g\ <

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 b'O{, tLg jf rf/cf]6f ;]nx¿, ;'rfns tf/, l:jr / lrd -aNa_ ;Fu ;dfgfGt/  
	 ;d"xLs/0fdf h8fg u/L wf/f ljB't\sf] kl/ky tof/ ul/ Nofpg'xf];\ .

 b;f}“ lbg; PsfOsf] clGtd lbg

k|ltlaDat l;sfO tyf ;du| PsfOsf] d"Nofª\sg 
(Reflective learning and entired unit assessment):

• 	 ljBfyL{nfO{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltlaDag 
ug{ nufpg ;lsG5 . 

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

• 	 zf/Ll/s sdhf]/L jf ljz]if Ifdtf ePsf ljBfyL{sf nflu Go"gtd l;sfO ;'lglzrt ug{ 
pko'St d"Nofª\sgsf ;fwg ljsf; u/L l;sfOsf] n]vfhf]vf ug{ ;lsG5 . o;df lzIfsn] 
cfkm\gf] bIftf / Ifdtfsf ;fy} pknAw ;|f]t ;fwgsf] k|;:t pkof]u u/L yk k[i7kf]if0f 
lbg ;Sg'x'g] 5 . 
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• 	 PsfOsf] cGTodf 1fg, af]w, k|of]u / pRr bIftf tx ;d]6\g] j:t'ut tyf 5f]6f] pQ/ 
cfpg] k|Zg lgdf{0f u/L df}lvs tyf lnlvt hfFr u/]/ ljBfyL{n] lbPsf] pQ/sf cfwf/df 
d"Nofª\sgg ug{ ;lsG5 . k|of]ufTds / kl/of]hgf sfo{sf] lg/Gt/ clen]vLs/0f u/L  
lg/Gt/ d"Nofª\sgg k|0ffnL (CAS) nfO{ ljBfyL{sf] k|ltef klxrfg ug]{ k|d'v cfwf/ 
agfpg ;lsG5 . 

• 	 PsfOsf] cGTodf lbOPsf cEof;sf k|ZgnfO{ cfwf/ agfO{ ;du| PsfOsf] d"Nofª\sg ug{ 
;lsG5 . 

	 h:t} s]xL gd'gf k|zgx¿ 

	 != 	 ;xL pQ/ lbg'xf];\ .

		  -s_ 	l:y/ ljB't\ eg]sf] s] xf] < o;nfO{ lsg pkof]u ug{ ;lsFb}g <   	

		  -v_ 	r6\ofª kg'{ eg]sf] s] xf] < o;af6 s;/L aRg ;lsG5 <   

		  -u_ 	sfOof]n] skfn sf]bf{ o;df skfn 6fFl;P/ cfpF5 lsg xf]nf < < 

		  -3_ 	ljB't\ kl/ky eg]sf] s] xf] < 

		  -ª_ 	;]nx¿sf] ;dfgfGt/ ;d"xLs/0fdf x'g] Pp6f kmfObf / Pp6f a]kmfObf  
			   pNn]v ug'{xf];\ .

		  -r_ 	;]nx¿sf] ;dfgfGt/ ;d"xLs/0fdf x'g] Pp6f kmfObf / Pp6f a]kmfObf  
			   pNn]v ug'{xf];\ .

	 @= 	 pko'St ljsNkdf l7s lrx\g -_ nufpg'xf];\ M

		  -s_ 	tn lbOPsf dWo] s'g egfO l7s 5 <

			   -c_ l:y/ ljB't\ ;'rfnsdf dfq pTkGg x'G5 . 	

			   -cf_ l:y/ ljB't\ s'rfnsdf dfq pTkGg x'G5 .

			   -O_ l:y/ ljB't\ ;'rfns / s'rfns b'j}df pTkGg x'G5 .

			   -O{_ l:y/ ljB't\ xfd|f nflu pkof]uL x'G5 .

		  -v_ 	Knl:6ssf] snd skfndf /u8\bf o;df s'g ljB't\ rfh{ pTkGg x'G5 <

			   -c_ wgfTds -kf]lhl6e_                 		 -cf_ C0ffTds -g]u]l6e_ 

			   -O_ wgfTds -kf]lhl6e_ / C0ffTds -g]u]l6e_ b'j}  -O{_ rh{ ljxLg 
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	 -u_ 	;]n, ;'rfns, l:jr / lrd h8fg u/L agfPsf] ;+/rgfnfO{ s] elgG5 <

		  -c_ ljB't\ kl/ky           -cf_ ljB't\ u[x 

		  -O_ ljB't\\ rfk           	 -O_ ljB't\ ;|f]t           

	 -3_ 	;]nsf] >]0fLj|md h8fgdf ;]nx¿sf] ;ª\Vof a9fpFbf lrdsf] pHofnf]kgdf s]  
		  km/s x'G5 <

		  -c_ pHofnf]kg 36\5   		  -cf_ pHofnf]kg a9\5  

 		  -O_ pHofnf]kg 36a9 x'G5 		  -O{_ pHofnf]kgdf s'g} c;/ x'Fb}g

	 -ª_ 	;]nsf] ;dfgfGt/ j|md h8fgdf ;]nx¿sf] ;ª\Vof a9fpFbf lrdsf] pHofnf]kgdf  
		  s] km/s x'G5 <

		  -c_ pHofnf]kg 36\5  			    -cf_ pHofnf]kg a9\5   

		  -O_ pHofnf]kg 36a9 x'G5  			   -O{_ pHofnf]kgdf s'g} c;/ x'Fb}g

	 -r_ 	nfO6]lgª /8sf] cly{ªn] 3/nfO{ s]af6 hf]ufpF5 < 

		  -c_ xfjfx'/Laf6     -cf_ cfunfuLaf6     -O_ e"sDkaf6       -O{_ r6\ofª nfUgaf6

	 -5_	 lbOPsf b'O{ lrqdWo] klxnf]df lsg ef]N6]h sd b]vfOPsf] xf]nf <

		  -c_ >]0fLj|md h8fgdf ef]N6]h a9]sf sf/0f

		  -c_ >]0fLj|md h8fgdf ef]N6]h 36]sf sf/0f

		  -O_ ;dfgfGt/ h8fgdf ef]N6]h a9]sf sf/0f 

		  -O{_ ;dfgfGt/ h8fgdf ef]N6]h 36]sf sf/0f
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PsfO  !       kbfy{ (Matter)

			   cg'dflgt sfo{306f M !%

!=	 kl/ro 

o; PsfOdf xfd|f j/k/sf ljleGg kbfy{sf :j¿k tyf u'0fx¿sf af/]df kl/lrt  
u/fpFb} kbfy{sf] 3gTj, kbfy{sf] agfj6, tŒj / of}lus, c0f' / k/df0f', kbfy{df x'g] 
kl/jt{gsf ;DaGwdf 5nkmn ul/g] 5 . 3gTj tyf ;fk]lIft 3gTj kQf nufpg] ul0ftLo 
lx;fa, j:t' 8'Ag] / pqg] sf/0f, tŒj / k/df0f'sf] kl/ro, k/df0f'sf] agfj6, pkkf/
df0fljs s0fsf] kl/ro, rfh{ tyf ef/, c0f' tyf of}lus aGg] k|lj|mofsf ;fy} kbfy{df 
x'g] ef}lts / /f;folgs kl/jt{g;Fu ;DalGwt ljifoj:t'df s]lGb|t /xL k|of]u, ;d:of 
;dfwfg, l;h{gfTds ;f]rfO tyf l;sfO l;knufotsf Jojxf/s'zn l;ksf] ljsf; 
ug{ ljBfyL{nfO{ ;DalGwt lj|mofsnfkdfkm{t cfjZos ;xhLs/0f ul/g] 5 h;sf nflu 
k|bz{g, k|of]ufTds, ;d:of ;dfwffg, 5nkmn, cGj]if0f, df]8]n lgdf{0f, If]q e|d0fsf ;fy} 
ljleGg ljifoj:t'df ;d"x sfo{, mix and match, think, pair and share cflb /0fgLltsf] 
;d]t k|of]u ug{ ;lsg] 5 .  

@= 	 l;sfO pknlAw

•	 3gTjsf] kl/ro lbg / o;;DaGwL ul0ftLo ;d:of ;dfwfg ug{ 

•	 kfgLsf] 3gTj;Fu t'ngf u/]/ j:t'sf] ;fk]lIfs 3gTj lgsfNg / ;f]sf cfwf/df 
kfgLdf 8'Ag] jf pqg] j:t' 5'6\ofpg

•	 tŒj / k/df0f'sf] kl/ro lbg

•	 pkkf/df0fljs s0fx¿sf] rfh{ / ef/ pNn]v ug{

•	 kf/df0fljs ;ª\Vof @) ;Ddsf tŒjx¿sf k/df0f'sf] gfd, ;ª\s]t / pkkf/df0fljs 
s0fx¿sf] ;ª\Vof j0f{g ug{

•	 of}lus / c0f'sf] kl/ro lbg

•	 kbfy{df x'g] ef}lts / /f;folgs kl/jt{gsf] kl/ro lbg, ljz]iftf atfpg / 
k|of]uåf/f k|bz{g ug{ 
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#= 	 ljifoj:t' tyf ;do ljefhg

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

-306fdf_

!= kbfy{sf] kl/ro  
(Introduction of 
matter)

•	 kbfy{sf] kl/ro (Introduction of matter)  -!_

•	 kbfy{sf] 3gTj (Density) -@_

•	 ;fk]lIfs 3gTj (Relative density) -!_

•	 pqg] / 8'Ag] lj|mof (Floating and sinking)  -!_

%

@= tŒj / of}lus 

(Element and 
compound)

•	 tŒj (Element) / k/df0f' (Atoms)   -!_

•	 k/df0f'sf] agf]6 (Structure of atoms) -@_

•	 c0f' (Molecules) -!_

•	 of}lus (Compounds) -!_

%

#= kbfy{df x'g]  
kl/jt{g (Change 
in matter)

•	 ef}lts kl/jt{g (Physical change) -@_

•	 /f;folgs kl/jt{g (Chemical change) -@_
$

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

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

 klxnf] lbg

ljifoj:t' M kbfy{sf] kl/ro (Introduction of matter)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 kbfy{sf]] kl/ro lbg

	 • 	 kbfy{sf ef}lts u'0fx¿ atfpg

-v_ z}Ifl0fs ;fdu|L 

kfgL, t]n, sf7, r6\6fg, af]6la?jf, kmnfd, tfdf, sk8f, kmf]d, a]n'g, k]lG;n nufotsf 
;fdu|Lx¿, l:k|ª Aofn]G;, wfuf], UofF; hf/, sfFrsf] lunf;, cG8f, 3gTj;DaGwL lrq
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-u_ 	 l;sfO ;xhLs/0f lj|mofsnfk

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

				    (Brain storming and introducing the content)

 	 ljBfyL{nfO{ lbOPsf kbfy{;DaGwL  
	 lrqx¿df cwfl/t k|Zgx¿ ;f]Wg'xf];\  
	 / dl:tis dGygdfkm{t kf7sf] ;'?cft  
	 ug'{xf];\ . 

	 • 	 kbfy{ eg]sf] s] xf] < 

	 • 	 kbfy{sf cj:yfx¿ s] s] 5g\ < 
		  k|To]ssf] pbfx/0f eGg'xf];\ . 

	 • 	 kbfy{ x'gsf nflu s] s] u'0fx¿ 
		  x'g'k5{ <

	 • 	 s] k|sfz, Wjlg, 5fof cflb klg kbfy{ x'g ;Snfg\ <

	 lj|mofsnfk @ M kbfy{sf cj:yfx¿ (States of matter) 

	 kbfy{sf cj:yfx¿ klxrfg ug]{, vf]Hg] / ldnfpg] v]n (mix and match game) v]nfpg 
	 lgDg k|lj|mofx¿ ckgfpg'xf];\ . 

•	 kbfy{sf ljleGg cj:yf hgfpg] lrqkQLx¿ ;ª\sng u/L Pp6f sf6'{g aS; jf 6]
a'ndf /fVg] 

•	 pko'St ;ª\Vofdf ljBfyL{sf] rf/ ;d"x agfpg] 

•	 7f];, t/n / UofF; ;ª\s]t ul/Psf uf]hL tflnsf lrqsf8{ ;Fu}sf] leQfdf 
e'mG8\ofpg]  

•	 ljBfyL{sf] ;d"xnfO{ % ldg]6sf] ;doleq ldl;Psf sf8{ 5fg]/ ;DalGwt uf]hL 
tflnsfdf /fVg nufpg] 

•	 % ldg]6sf] ;dokl5 uf]hL tflnsfaf6 lems]/ km]l/ ld;fpg] / csf]{ ;d"xnfO{ tf]
lsPsf] ;do -% ldg]6_ leq km]l/ sf8{ 5fg]/ ldnfpg nufpg]

•	 ;a}} ;d"xsf] kfnf] gcfP;Dd of] lj|mofsnfk hf/L /fVg]

•	 ;do ;Ldfleq ;a}}eGbf l56f] uf]hL tflnsfdf sf8{ ldnfP/ /fVg ;Sg] ;d"xnfO{ 
ljh]tf 3f]lift ug]{

Fig 9.1 
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	 oL ls|ofsnfkx¿sf cfwf/df lgDg lgisif{{ atfOlbg'xf];\ M

xfd|f] j/k/sf kbfy{x¿nfO{ cj:yf (states) sf cfwf/df 7f]; (solid), t/n (liquid)  / 
UofF; (gas) u/L tLg ;d"xdf juL{s/0f ug{ ;lsG5 .  

	 lj|mofsnfk # M kbfy{sf u'0fx¿ klxrfg ug]{  (To identify the properties of matter)                             

•	 ljBfyL{sf] ;d"xnfO{ s]xL ;fdu|L -9'ª\uf, sf7sf 6'j|mf, skdf kfgL, xfjf e/]sf s]xL 
a]n'gx¿, wfuf]_ tof/ ug{ nufpg]

•	  x/]s ;d"xnfO{ Ps Pscf]6f l:k|ª Aofn]G; lbg] / cfkm";Fu ePsf j:t'x¿nfO{ 
wfufdf afFw]/ jf l;w} x'sdf em'G8\ofP/ tf}n lng nufpg], slt slt tf}n -u|fd jf 
Go'6g_ eof] < l6kf]6 ug{ nufpg]  

•	 tf}n lnO;s]sf] j:t'n] :yfg cf]u6]sf] 5 5}g jf cfotg eP gePsf] olsg ug]{, 
j:t' vFlbnf] 5 ls v's'nf] 5 5fd]/, lyr]/, x]/]/ cjnf]sg ug]{ 

•	 k|sfz, tfk, 5fof, cfjfh cflbnfO{ 5fDg, tf}ng cfotg lng ;lsG5 ls ;lsFb}g 
5nkmn ug{ nufpg]

•	 oL lj|mofsnfksf] cGTodf tnsf] tflnsf e/L lgisif{{df k'Ug] . 

j|m=;= j:t' tf}n 

x'G5÷x'“b}g

cfotg 

x'G5÷ x'“b}g

lk08 x'G5 

x'“b}g

vFlbnf]kg x'G5 

-sd÷ w]/}_

lgisif{{

!= 9'ª\uf tf}n x'G5 cfotg x'G5 lk08 x'G5 w]/} kbfy{ xf]

@= sf7sf] 6'j|mf

#= kfgL

$= a]n'gx¿

%= kmf]d

^= k|sfz tf}n x'Fb}g cfotg x'Fb}g vFlbnf]kg 
5}g

kbfy{  
xf]Og

&= Wjlg

pSt lj|mofsnfkkZrft\ x/]s ;d"xnfO{ cfkm"n] l;s]sf] cg'ej tyf lj|mofsnfksf] 
lgisif{{sf cfwf/df kbfy{sf u'0fx¿ k|ltlaDag ug{ nufpg'xf];\ . cfjZostfg';f/ lzIf-
sn] yk ;xhLs/0f ub}{ kbfy{ x'gnfO{ tf}n, cfotg, lk08 tyf vFlbnf]kg h:uf u'0fx¿ 
x'g'k5{ . o:tf u'0fx¿ gePsf k|sfz, 5fof, Wjlg cflb kbfy{ x'g ;Sb}gg\ egL yk :ki6 
kfl/lbg'xf];\ .   
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-3_ 	 d"Nofª\sg

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

	 -c_ 	kbfy{ eg]sf] s] xf] <   

	 -cf_ 	kbfy{sf u'0fx¿ s] s] x'g\ <

	 -O_ 	s'g} j:t' kbfy{ xf] ls xf]Og s;/L d"Nofª\sg ug{ ;lsG5 < 

	 -O{_ 	kbfy{sf cj:yf s] s] x'g\ < k|To]ssf] pbfx/0f lbg'xf];\ . 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 xfd|f] jl/kl/ kfOg] 7f];, t/n / UofF; kbfy{sf] ;"rL tof/ ug'{xf];\ . tL j:t'x¿ kbfy{  
	 x'g\ egL s;/L d"Nofª\sg  ug{ ;lsG5, sf/0f;lxtsf] rf6{ tof/ u/L sIffdf k|:t't  
	 ug'{xf];\ .  

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

ljifoj:t' M kbfy{sf] 3gTj (Density of matter)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 3gTjsf] kl/ro lbg 

	 • 	 3gTj;DaGwL ul0ftLo ;d:of ;dfwfg ug{ 

-v_ 	 z}Ifl0fs ;fdu|L

kfgL, t]n, rf/kf6] sf7 jf afSnf] sfuhsf] a6\6f, w'nf] df6f], afn'jf, sf7sf] w'nf], wfgsf] 
e';,  ef}lts t/fh', :6\ofG88{ lk08x¿, l:k|ª Aofn]G;, wfuf], zAbkQLx¿, uf]hL tflnsf 
(Pocket chart) 
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-u_ 	 l;sfO ;xhLs/0f lj|mofsnfk

 	 lj|mofsnfk !M 	 dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing 
				    the content)

 	 ljBfyL{nfO{ kbfy{ ;DaGwL lgDg k|Zgx¿ ;f]w]/ cluNnf] kf7sf] k'g/fj[lQ / dl:tis dGyg  
	 u/fpFb} kf7sf] ;'?cft ug'{xf];\ . 

	 • 	 kbfy{ eg]sf] s] xf] < 

	 • 	 kbfy{sf cj:yfx¿ s] s] 5g\ < k|To]ssf] pbfx/0f eGg'xf];\ . 

	 • 	 kbfy{ x'gsf nflu s] s] u'0fx¿ x'g'k5{ <

	 • 	 kbfy{sf] vFlbnf]kgfnfO{ s] elgG5 <

	 • 	 3gTj eg]sf] s] xf] < of] s;/L kQf nufOG5 <

	 lj|mofsnfk @ M kbfy{sf] 3gTj kQf nufpg] (To determine the density of matter): 

ljleGg kbfy{sf] 3gTj kQf nufpg lgDglnlvt k|lj|mofx¿dfkm{t lj|mofsnfk u/fpg'xf];\ . 
of] lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ / cfjZos lgb]{zg 
lbFb} lgDgfg';f/sf] lj|mofsnfk ug{ pTk|]l/t ug'{xf];\ .

•	 ljBfyL{nfO{  rf/ ;d"xdf ljefhg ug]{ / x/]s ;d"xnfO{ Pp6f l:k|ª Aofn]G;, sf7 
jf sfuhsf] ;fgf] vfnL a6\6f tyf :s]n -?n/_ lng]

•	 vfnL a6\6fsf] leqL efusf] nDafO, rf}8fO / prfO ?n/n] gfk]/ l6kf]6 ug]{ / o;/L 
k|fKt dfgnfO{ ;]= ld= df eP !)) n] efu u/L ld6/ PsfOdf nfg] 

•	 a6\6fsf] nDafO, rf}8fO / prfO -ld6/df_ sf] dfgnfO{ u'0fg ug]{ jf cfotgsf] ;"q 
k|of]u u/L cfotg 3g ld6/ (m3) df lgsfNg], h:t} ;"q M cfotg (v ) = n=(l ) × 
rf}=(b )  × p=(h )

•	 pSt a6\6fsf] la6;Dd afn'jf e/]/ kf]lnlyg emf]nfdf vGofpg], To;}u/L w'nf] df6f], 
wfgsf] e';, sf7sf] w'nf] klg e/]/ cnu cnu kf]lnlyg emf]nfdf /fVg]

•	 kf]lnlyg emf]nfdf /flvPsf] k|To]s kbfy{nfO{ ef}lts t/fh' jf l:kª Aofn]G;df tf}
n]/ lk08 lgsfNg]

•	 a6\6fsf] cfotgnfO{ pSt kbfy{sf] cfotg dfGg] / x/]s kbfy{sf] lk08nfO{ cfotgn] 
efu u/L jf ;"q k|of]u u/L pSt k|To]s kbfy{sf] 3gTj kQf nufpg] / tnsf] 
tflnsf k"/fug{ nufpg], 
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	 3gTj kQf nufpg] ;"q M 3gTj (d ) = lk08 (m ) / cfotg (v)

j|m=;= kbfy{sf] gfd kbfy{sf] lk08 
(m) (Kg)

kbfy{sf] cfotg 
(v) (m3)

kbfy{sf] 3gTj (d): lk08=(m)/
cfotg (v) (kg/m3)

!= afn'jf

@= wfgsf] e';

#= sf7sf] w\nf]

$= w'nf] df6f]

dflysf lj|mofsnfkaf6 s'g kbfy{sf] 3gTj slt slt eof] x/]s ;d"xnfO{ kfn}kfnf] 
eGg nufpg'xf];\ . ;a}}sf] cfotg Pp6} ePtf klg 3gTj lsg km/s ePsf] xf]nf 
5nkmn ug'{xf];\ . sf7sf] w'nf] / e';eGbf afn'jfsf] 3gTj lsg a9L eof] 5nkmn 
ug'{xf];\ . cGTodf dflysf] lj|mofsnfksf] lgisif{sf cfwf/df kbfy{df /x]sf c0f'x¿df 
x'g] vFlbnf]kgfsf] sf/0f To;sf] 3gTjdf lge{/ /xg] s'/f :ki6 kfg'{xf];\ .	

	 lj|mofsnfk # M kbfy{sf] 3gTj;DaGwL k|of]u (Experiment related to density): 

	 g'gkfgL / cG8fsf] k|of]u

	 ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ . g'gkfgL / cG8fsf] k|of]u u/L kbfy{sf]  
	 3gTjdf x'g] kl/jt{g;DaGwL /dfOnf] k|of]u u/fpg'xf];\ .

•	 x/]s ;d"xnfO{ b'O{cf]6f sfFrsf ljs/ jf lunf;, b'O{cf]6f cG8f / s]xL g'g lng 
nufpg]

•	 k|To]s lunf;df cfwfeGbf s]xL a9L kfgL eg{ nufpg] / 
Pp6fdf 3'Ng ;Sg]hlt g'g 3f]Ng]

•	 z'4 kfgL / g'g kfgLsf] 3f]n /fv]sf] 

• 	 lunf;dWo] grflvsg s'g rfFlx g'g kfgLsf] 3f]n xf]nf 
egL dl:tis dGyg ug{ nufpg] 

•	 ca b'j} hf/df cG8f 8'afpg], s'gdf cG8f 8'a]sf] 5 / s'gdf t}l/Psf] 5 cjnf]sg 
ug{ nufpg] 

•	 of] k|of]usf cfwf/df j:t'sf] 8'Ag] / pqg] sf/0f 5nkmn u/L ;d"xut lgisif{{ k|:t't 
ug{ nufpg]

	 • 	 ljBfyL{sf] ;d"xn] k|:t't u/]sf] lgisif{{df lzIfsn] yk k[i7kf]if0f ul/lbg'xf];\ . 

cG8f g'gkgLdf pqg] / z'4 kfgLdf 8'a]sf] sf/0f g'gkfgLsf] 3gTj cG8fsf] eGbf a9L 
ePsfn] xf] t/ z'4 kfgLsf] 3gTj cG8fsf] eGbf sd ePsfn] cG8f z'4 kfgLdf 8'a]sf] xf] .

Fig 9.2 
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	 lj|mofsnfk $M 	 kbfy{sf] lk08 / cfotg;Fu 3gTjsf] ;DaGw b]vfpg]  (Relation of 
				    mass and volume with density )                             

•	 ljBfyL{sf] ;d"xnfO{ !)) u|fd skf;, !)) u|fd 
kmf]d (foam) / !)) u|fd afn'jf jf df6f] jf  
kmnfdsf] w'nf] t/fh'df tf}n]/ b]vfpg'xf];\ .

•	 a/fa/ lk08sf tLgcf]6} kbfy{df s'gn] a9L 7fpF 
cf]u6]sf] 5 jf  s'gsf] cfotg a9L b]lvof] cjnf]
sg u/L eGg nufpg'xf];\ .

	 pSt k|of]usf] cjnf]sg / 5nkmnsf cfwf/df lgDg lgisif{{ atfOlbg'xf]; M 

kmnfdsf] w'nf] a9L vFlbnf] ePsf] sf/0f o;sf] cfotg sd ePsf]n] o;sf] 3gTj a9L 
eof] t/ plQg} tf}n jf lk08sf] kmf]d / skf;sf] cfotg a9L ePsf] sf/0f o;sf] 
3gTj klg sd eof] .  3gTjsf] SI PsfO kg/m3 x'G5 .

	 3gTj kQf nufpg] ;"q tyf PsfO af]8{df n]Vb} lgDgfg';f/ JofVof ug'{xf];\ M

kbfy{sf] 3gTj (density) = lk08 (mass ) / cfotg (volume)  Or,  d = m / v  

olb lk08nfO{ lsnf]u|fd (kg) / cfotgnfO{ 3gld6/ (m3) PsfOdf gflkof] eg] 
3gTjsf] PsfO lsnf]u|fd k|lt 3gld6/ (kg/m3) x'G5, h'g 3gTjsf] P;= cfO{= PsfO 
xf] . t/ lk08nfO{ u|fd -g_ / cfotgnfO{ 3g;]lG6ld6/ (cm3) PsfOdf gflkof] eg] 
3gTjsf]

PsfO u|fd k|lt 3g;]lG6ld6/ (g/cm3) x'G5, h'g 3gTjsf] CGS PsfO xf] . o;/L PsfO 
cfotg ePsf] kbfy{sf] lk08nfO{ To; kbfy{sf] 3gTj elgG5 (Density is defined as 
the mass of an object per unit volume) .

o;;Fu ;DalGwt ul0ftLo ;d:of xn ug{ k|]l/t ug'{xf];\ . pSt lj|mofsnfkkZrft\ x/]s 
;d"xnfO{ cfkm"n] l;s]sf] cg'ej tyf lj|mofsnfksf] lgisif{{sf cfwf/df kbfy{sf u'0fx¿ 
k|ltlaDag ug{ nufpg'xf];\ .  

	 lj|mofsnfk %M j:t'x¿sf] 3gTj t'ngf ug]{

	 kf7\ok':tsdf lbOPsf] lgDg lj|mofsnfk klg u/fpg'xf];\ / lgisif{ lgsfNg nufpg'xf];\ .

  

Fig 9.3 
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	 lj|mofsnfk ̂ M  ul0ftLo ;d:ofx¿sf] ;dfwfg (Solutions of some numerical problems)                             

• 	 ljBfyL{sf] ;d"xnfO{ lj|mofsnfk # df 5nkmn ul/Pcg';f/ 3gTj kQf nufpg] ;"q 
k|of]u u/L lx;fa ug{ s]xL ul0ftLo ;d:ofx¿ lbg'xf];\ / ;dfwfg u/L pQ/ lgsfNg 
k|]l/t ug'{xf];\ . ljBfyL{n] kQf nufPsf] pQ/ l7s eP gePsf] hfFr u/L yk k[i7kf]
if0f lbg'xf];\ .

		  pbfx/0f 1 

		  1000 kg/m3 3gTj ePsf] kfgLsf] cfotg 2m3 5 eg] o;df kfgLsf] lk08 slt 
		  xf]nf <

		  oxfF, kfgLsf] cfotg (v) = 2m3

		  kfgLsf] lk08 (m) = ?

		  9'ª\ufsf] 3gTj (d) = 1000 kg/m3

		  ;"qcg';f/, d = m/v

			   Or, m 	 = d × v 

          = 		  = 1000 kg× 2m3

			     Or, m = 2000 kg   

                  oxfF kfgLsf] lk08 2000 kg x'G5 .



lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&	 243

	 pbfx/0f 2 

	 1000 kg/m3 3gTj ePsf] kfgLsf] cfotg kfgLsf] lk08 1200 kg 5 eg] o;sf] cfotg 
	 slt xf]nf <

	 pbfx/0f 3

	 1m × 0.5m × 0.2 m gfk ePsf] kmnfdsf] afs;sf], lk08 20 kg 5 eg] ;f] kmnfdsf] 
	 3gTj lgsfNg'xf];\ .

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ cfGtl/s d"Nofª\sg dfkb08cg';f/ 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;df lg/Gt/ d"Nofª\sg ljlw pkof]u ug'{xf];\ . kf7sf] 
cGtdf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df 
cfwfl/t ;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ 	kbfy{sf] 3gTj eGgfn] s] a'lemG5 <  

	 -cf_ 	;dfg lk08 ePsf] skf; / kmnfddf s:sf] cfotg a9L x'G5, lsg <

	 -O_ 	kbfy{sf] cfotg a9]df To;sf] 3gTjdf s] k|efj k5{ < 

	 -O{_	 3gTjsf SI / CGS PsfO s] s] x'g\ <  

	 -p_ 	Ps PsfO cfotg ePsf] 10kg lk08 ePsf] j:t'sf] 3gTj slt x'G5 <  

-ª_	  u[xsfo{÷kl/of]hgf sfo{

tkfO{F{F{{sf] lj1fg tyf k|ljlw k':tssf] nDafO, rf}8fO / df]6fO -prfO_ :s]nn] gfKg'xf];\ 
/ P;= cfO{= PsfOdf cfotg lx;fa ug'{xf];\ . lk08 slt /x]5 < glhs}sf] k;ndf uO{ 
l8lh6n t/fh'df hf]v]/ P;= cfO{= PsfO (kg) df kQf nufpg'xf];\ . pSt b'O{cf]6f dfgsf 
cfwf/df lstfasf] 3gTj lx;fa u/L sIffdf k|:t't ug'{xf];\ .  
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  rf}yf] / kf“rf}“  lbg  

ljifoj:t'M kbfy{sf] 3gTj (Density of matter)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 kbfy{sf] ;fk]lIfs 3gTjsf] kl/ro lbg 

	 • 	 kfgLsf] 3gTj;Fu t'ngf u/]/ j:t'sf] ;fk]lIfs 3gTj lgsfNg  

	 •	 ;fk]lIfs 3gTjsf cfwf/df kfgLdf 8'Ag] jf pqg] j:t' 5'6\ofpg

-v_ 	 z}Ifl0fs ;fdu|L 

kfgL, afn'jf, sf7sf] w'nf], wfgsf] e';, ef}lts jf l8lh6n t/fh', las/x¿, kfgL gr'lxg] 
if8\d'vfsf/ (cuboid) Knfl:6ssf] a6\6f, a]n'g, sk, Knl:6ssf af]tn, lsnf, lkg, kfgL 
/fVg] km/flsnf] af6f jf efF8f], s]xL 8'Ag] / plqg] j:t'x¿

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

 	 lj|mofsnfk !M k'g/fj[lQ tyf dl:tis dGyg (Reviewing and brain storming):

	 ljBfyL{nfO{ 3gTjsf] wf/0ffsf ;DaGwdf lgDg k|Zgx¿ ;f]w]/ cluNnf] kf7sf] k'g/fj[lQ /  
	 dl:tis dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ . 

	 • 	 3gTj eg]sf] s] xf] < o;sf] P;= cfO{= PsfO s] xf] <

	 • 	 kbfy{sf cfotg / 3gTjdf s] ;DaGw 5 < kbfy{sf] 3gTj s]df e/ k5{ < 

	 • 	 kmnfd / sf7df s'gsf] 3gTj a9L x'G5 xf]nf <

	 • 	 kbfy{sf] vFlbnf]kgn] s] hgfpF5 <

	 • 	 s:tf] j:t' kfgLdf pqG5 xf]nf <

 	 lj|mofsnfk @ M ;fk]lIfs 3gTj (Relative density) 

	 afn'jf / kfgLsf] 3gTj t'ngf ug]{ lj|mofsnfk                          

 	 ljBfyL{sf] pko'St ;d"x agfO x/]s ;d"xnfO{ cluNnf] lbgsf] lj|mofsnfkdf h:t}  
	 Pp6f las/df kfgL / csf]]{df afn'jf lng nufpg'xf];\ / tnsf] lgb]{zgfg';f/ lj|mofsnfk  
	 ug{ nufpg'xf];\ .

	 • 	 rf/kf6] vfnL a6\6fsf]] leqL efusf] nDafO, rf}8fO / prfO :s]nn] dfkg ug]{ / 
		  tLg}cf]6f dfgnfO{ ;"qcg';f/ u'0fg ug]{ / cfotg lx;fa ug]{ 
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• 	 pSt vfnL a6\6fsf] la6;Dd afn'jf eg]{ / 
kf]lnlyg emf]nfdf vGofpg]

• 	 km]l/ vfnL a6\6fsf] la6;Dd k"/f kfgL eg]{ / 
kfgL aflx/ gkf]lv csf]{ kfgL gr'lxg] kf]lnlyg 
emf]nfdf vGofpg] 

• 	 pSt a6\6fdf gfk]/ 5'6\6f 5'6\6} kf]lnlyg emf]
nfdf /fv]sf] afn'jf / kfgLsf] cfotg vfnL 
a6\6fsf] leqL efusf] cfotg;Fu a/fa/ x'gfn] 
b'j}sf] cfotgsf] dfg ;dfg /fVg] 

• 	 ca kf]lnlyg emf]nfdf ePsf] kfgL / afn'jfnfO{ t/fh'df cnu cnu hf]v]/ lk08 
kQf nufpg] h;nfO{ cfotgn] efuu/L k|To]ssf] 3gTj kQf nufpg] 

;dfg cfotg ePsf kfgL / afn'jfdWo] kfgLsf] t'ngfdf afn'jfsf] lk08 slt u'0ff 
a9L b]lvof] < kfgLsf] t'ngfdf afn'jfsf] 3gTj slt u'0ff a9L b]lvof] < k|Zgf]Q/ 
5nkmn ug]{ . x/]s ;d"xn] kQf nufPsf] lgisif{{ kfn}kfnf] ;'gfpg nufpg'xf];\ .

	 lj|mofsnfk # M ;fk]lIft 3gTj kQf nufpg] ;"q (Formula to determine relative density) 

• 	 ljBfyL{sf ;d"xnfO{ ;fk]lIft 3gTj kQf nufpg] ;"q s] xf]nf < s]xLa]/ ;f]Rg, 
5nkmn ug{ / cfkm"n] a'em]sf] s'/f eGg (think-pair-share) nufpg'xf];\ . s'g} ;d"xn] 
pko'St hjfkm lbg g;s]df lzIfsn] lgDg tYo JofVof ul/lbg'xf];\ .

• 	 j:t'sf] 3gTjnfO{ 40C sf] kfgLsf] 3gTj;Fu t'ngf u/L pSt j:t'sf] ;fk]lIfs 3gTj 
lgsflnG5 . 40C sf] kfgLsf] 3gTj 1 g/cm3 x'G5 . s'g} klg kbfy{sf] 3gTj / 4oC 
sf] kfgLsf] 3gTjsf] cg'kftnfO{ ;fk]lIfs 3gTj (Relative Density) elgG5 h;sf] 
;"q o;k|sf/ 5 M

 		
;fk]lIfs 3gTj (Relative Density) Ö

   s'g} j:t'sf]] 3gTj
							       4oC sf] kfgLsf] 3gTj

;fk]lIfs 3gTj b'O{cf]6f 3gTjx¿larsf] cg'kft x'g] ePsfn] o;sf] PsfO x'Fb}g .  
;fk]lIfs 3gTjaf6 ;dfg cfotg ePsf] 4oC sf] kfgLsf] t'ngfdf s'g} klg kbfy{sf] 
lk08 sd jf a9L s] slt 5 eGg] hfgsf/L kfOG5 .

Fig 9.4 
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	 lj|mofsnfk $M 	 kbfy{sf] ;fk]lIft 3gTj kQf nufpg] (To determine relative density 
				    of a substance)   

;fk]lIfs 3gTj b'O{cf]6f 3gTjx¿larsf] cg'kft x'g] ePsfn] o;nfO{ lgDg ;"qsf]  
k|of]u u/L kQf nufpg ;lsg]af/] k'g/fj[lQ u/fpFb}, s'g} kbfy{sf] ;fk]lIfs 3gTj lx;fa 
ug]{ tl/sf cEof; u/fpg'xf];\ . 

	 pbfx/0f M kf/f]sf] 3gTj 13.6 g/cm3 5 eg] o;sf] ;fk]lIfs 3gTj slt x'G5 < 
			     (4oC df kfgLsf] 3gTj = 1 g/cm3)

	 oxfF,	kf/f]sf] 3gTj = 13.6 g/cm3

		  40C df kfgLsf] 3gTj = 1 g/cm3

		  kf/f]sf] ;fk]lIfs 3gTj = ? 

	 ;"qcg';f/,

	 j:t'sf]] ;fk]lIfs 3gTj =
   s'g} j:t'sf]] 3gTj 

					     4oC sf] kfgLsf] 3gTj

	 kf/f]sf] ;fk]lIfs 3gTj =	     
kf/f]sf]] 3gTj	

=  
13.66 

=  13.6
					     4oC sf] kfgLsf]  3gTj	     1

pSt k|Zgsf] ;dfwfgcg';f/ kf/f]sf] ;fk]lIfs 
3gTj 13.6 5 eGg'sf] cy{ kfgLsf] 3gTjeGbf 
13.6 u'0ffn] a9L 5 eGg] a'emfpF5 . o;nfO{ 
ljlzi6 3gTj (Specific gravity) klg elgG5 . 
s]xL kbfy{sf] ;fk]lIfs 3gTj ;u}sf] tflnsfdf 
lbOPsf] 5 .

 	 lj|mofsnfk %M pqg] / 8'Ag] lj|mof (Floating and sinking) 

s:tf] j:t' kfgLdf 8'A5 / s:tf] j:t' kfgLdf t}l/G5 < s] kfgLdf 8'Ag] j:t'nfO{ klg 
kfgLdf t}/g ;Sg] agfpg ;lsG5 < kmnfdsf] lsnf kfgLdf 8'A5 t/ kmnfdn] ag]sf] 
ljzfn kfgLhxfh kfgLdf t}l/G5, of] s;/L ;Dej ePsf] xf]nf < h:tf l;h{gfTds  
;f]rfO tyf cGj]if0ffTds k|Zgdf cfwfl/t k|Zgdf 5nkmn ug'{xf];\ . ljBfyL{sf] k|ltlj|mof 
/ lh1fzfsf] ;Ddfg ub}{ lgDg lj|mofsnfkdf ;lj|mo ;xefuL u/fpg'xf];\ .  

•	 Pp6f km/flsnf] af6f jf efF8f]df kfgL lng]
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•	 k|To]s ;d"xnfO{ sf7, l:6nsf] rDrf, 
sfF6f, kmnfdsf] lsnf, /a/sf] an, cfn', 
6df6/, kmf]d, sfuh, k]lG;n, 9'ª\uf, 
Knfl:6s, s}FrL cflb hDdf ug{ nufpg] 
/ kfn}kfnf] kfgLdf /fVb} cjnf]sg ug{ 
nufpg]

•	 s'g s'g j:t' kfgLdf 8'A5g\ / s'g s'g 
kfgLdf t}l/G5g\ cjnf]sg ug]{

•	 s'g} j:t' kfgLdf pqg] / s'g} kfgLdf 8'Ag'sf] sf/0f s] xf]nf ;d"xdf 5nkmn ug]{

•	 cfcfkm\gf] ;d"xsf] lgisif{{ ;'gfpg nufpg], lzIfsn] cfjZos ;xhLs/0f ub}{ 
lgDglnlvt lgisif{{ jtfOlbg] .

;fk]lIfs 3gTjsf cfwf/df s'g} j:t' kfgLdf 8'Ag] / t}/g] tYo kQf nufpg  
;lsG5 . olb j:t'sf] 3gTj kfgLsf] eGbf a9L 5 eg] Tof] j:t' kfgLdf 8'A5 . To;}
u/L olb j:t'sf] 3gTj kfgLsf] eGbf sd 5 eg]  To:tf] j:t' kfgLdf t}/G5 -plqG5_ .

	 lj|mofsnfk ^ M  j:t' pqG5 jf 8'A5 lx;fa u/L kQf nufpg] (Floating and sinking) 

	 s'g} j:t' kfgLdf pqG5 jf 8'A5 eGg] ;DaGwdf tn lbOPsf] h:t} kbfy{sf] 3gTj lgsfNg]  
	 ul0ftLo ;d:of xn u/L kQf nufpg l;sfpg'xf];\ .  

	 h:t} M 

	 1.	 1m × 0.5m × 0.2 m gfk ePsf] kmnfdsf] afs;sf], lk08 25 kg 5 eg] ;f] kmnfdsf] 
		  afs; kfgLdf 8'A5 jf pqG5 < lx;fa u/L kQf nufpg'xf];\ . 

		  oxfF,	kmnfdsf] afs;sf] cfotg (v) 	 = 1m × 0.5m × 0.2 m

							       = 0.1 m3

		  kmnfdsf] afs;sf] lk08 (m) = 25 kg

		  kmnfdsf] 3gTj (d) = ?

		  ;"qcg';f/,  3gTj (d) = lk08(m) / cfotg (v)

				    or, d = 25/0.1 =  250 kg/m3

		  oxfF, kmnfdsf] afs;sf] 3gTj 250 kg/m3 dfq 5 h'g kfgLsf] 3gTj -1000kg/m3_ 
		  eGbf sd ePsfn] pSt kmnfdsf] afs; kfgLdf plqG5 .

Fig 9.5 
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	 tkfO{F{Fsf] 3/df ePsf] Pp6f kmnfdsf] afs;sf] nDafO, rf}8fO / df]6fO j|mdz: 
	 1.5m × 0.3m × 0.2m 5, olb o;sf] lk08 30 kg 5 eg] ;f] kmnfdsf] afs; kfgLdf 8'A5 
	 ls pqG5 < lx;fa u/L kQf nufpg'xf];\ . 

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfsf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu dfkb08sf ;"rscg';f/ 
ljBfyL{sf lj|mofsnfksf] d"Nofª\sg ug'{xf];\ / ljBfyL{sf]  k|ultsf] clen]v /fVg'xf];\ . 
yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]if0f lbFb} yk ;xof]u  
ug'{xf];\ . kf7sf] cGtdf lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ 
;fy} ljifoj:t'df cfwfl/t ;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] 
k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ ;fk]lIfs 3gTj eGgfn] s] a'lemG5 < o;sf] PsfO s] x'G5 <  

	 -cf_ ;fk]lIfs 3gTj s;/L lx;fa ul/G5 < o;sf] ;"q pNn]v ug'{xf];\ . 

	 -O_ s'g} j:t' kfgLdf 8'Ag] jf t}/g] u'0fdf To; kbfy{sf] ;fk]lIfs 3gTjsf]] e"ldsf s] x'G5 < 

	 -O{_ s:tf j:t' kfgLdf 8'A5g\ / s:tf j:t' kfgLdf t}l/G5g\ <  

	 -p_ Ps PsfO cfotg ePsf] 10kg lk08 ePsf] j:t' kfgLdf 8'A5 ls pqG5 < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

Pp6f 7'nf]] af6f jf aflN6df cfwfeGbf s]xL a9L kfgL eg'{xf];\ . tkfO{F{sf] 3/leq / 3/
aflx/ /x]sf ljleGg j:t'x¿ ;ª\sng ug'{xf];\ / kfn}kfnf] kfgLdf /fVb} hfg'xf];\ . s'g 
s'g j:t' kfgLdf 8'a] / s'g s'g kfgLdf t}l/P cjnf]sg u/L ;"rL tof/ ug'{xf];\ . lsg 
s'g} j:t' kfgLdf 8'Ag] / s'g} plqg] x'G5g\ ;fk]lIfs 3gTjsf cfwf/df sf/0f;lxtsf] rf6{ 
tof/L sIffdf k|:t't ug'{xf];\ .

 5}7f}“ lbg 

ljifoj:t' M tŒj / of}lus (Element and compound)

-s_ 	 l;sfO pknlAw÷ljlzi6 p4]Zo 

	 kbfy{sf] juL{s/0f u/L tŒj sf] kl/ro lbg

-v_ 	 z}Ifl0fs ;fdu|L

	 kbfy{sf] juL{s/0f rf6{, s]xL tŒjsf pbfx/0f -kmnfd, tfdf, ;'g, Pn'ldlgod_ tŒjsf] 		
	 juL{s/0f ul/Psf] k]l/of]l8s tflnsf 
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-u_ 	 l;sfO ;xhLs/0f lj|mofsnfk

 	 lj|mofsnfk ! M k"j{1fg / dl:tis dGyg (Pre-knowledge and brain storming)

 	 ljBfyL{nfO{ kbfy{ tyf tŒjsf]  wf/0ffsf ;DaGwdf k"j{ 1fgdf cfwfl/t lgDg k|Zgx¿ 
	 ;f]w]/ dl:tis dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ . 

	 •	 kbfy{ eg]sf] s] xf] <

	 • 	 kbfy{sf u'0fx¿ s] s] 5g < Wjlg, 5fof / k|sfz kbfy{ x'g\ ls xf]Ogg\ <

	 • 	 kbfy{sf cj:yfx¿ s] s] 5g\ < ltgnfO{ slt k|sf/n] juL{s/0f ug{ ;lsG5 <

	 •	 ;a}}eGbf z'4 kbfy{nfO{ s] elgG5 <

	 • 	 tŒj eg]sf] s] xf] < k|s[ltdf slt ;ª\Vofdf tŒjx¿ 5g\ xf]nf <

	 lj|mofsnfk @ M kbfy{sf] juL{s/0f (Classification of matter) 

	 • 	 ljBfyL{sf] ;d"x tof/ ug'{xf];\ . ;a}} ;d"xn] b]Vg] u/L kbfy{sf] juL{s/0f ul/Psf] rf6{ 
		  k|:t't ug'{xf];\ .

Fig 9.6 

 	 • 	 rf6{cg';f/ kbfy{ d'VotM slt k|sf/sf x'g] /x]5g\ ;f]Wg]

	 • 	 z'4 kbfy{ slt k|sf/sf x'g] /x]5g\ / tL s] s] x'g\ eGg nufpg]

	 •	 ;a}}eGbf z'4 kbfy{nfO{ s] elgG5 < o;sf s]xL pbfx/0f klg lbg nufpg]

	 • 	 cz'4 kbfy{ rflxF slt k|sf/sf x'g] /x]5g\ / tL s] s] x'g\ eGg nufpg]

	 ljBfyL{sf] ;d"xaf6 pSt k|Zgdf cfwfl/t ;xL pQ/sf] ck]Iff ug]{ / ;xL pQ/ gcfPdf  
	 lzIfsn] ;xhLs/0f ul/lbg'xf];\ . 

	 z'4 kbfy{ tŒj / of}lus x'g\ eg] cz'4 kbfy{ ld>0f xf] h'g ;dfg / c;dfg 
	 u/L b'O{ k|sf/sf x'G5g\ .
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	 lj|mofsnfk # M tŒj (Element) 

lj|mofsnfk @ sf] tŒjsf] juL{s/0fsf cfwf/df lgDg k|Zgdf cfwfl/t 5nkmn ug'{xf];\ / 
ljBfyL{nfO{ ;d"xut ¿kdf k|ltlaDag ug{ nufpg'xf];\ .

	 •	 tŒj eg]sf] s] xf] <

	 • 	 tŒj s:tf] kbfy{ xf] < k|s[ltdf tŒj sltcf]6f 5g\ <

	 • 	 s] ;a}} tŒjsf u'0fx¿ p:t} xf]nfg\ t <

	 • 	 7f];, t/n / UofF; cj:yfsf tŒjx¿sf b'O{ b'O{cf]6f pbfx/0fx¿ eGg'xf];\ .

	 • 	 tŒjsf] ;a}}eGbf ;fgf] s0fnfO{ s] elgG5 < 

pSt k|Zgf]Q/sf] 5nkmnkl5 
ljBfyL{sf] ;xL pQ/ ljZn]if0f 
ug'{xf];\ . s]xL ciki6tf ePdf  
;RofOlbg'xf];\ . tŒjsf] 
juL{s/0f;lxtsf] cfw'lgs  
k]l/of]l8s tflnsf b]vfpg'xf];\ / 
xfn;Dd hDdf slt tŒj kQf 
nfu]sf /x]5g\ < tflnsfaf6 
kQf nufpg nufpg'xf];\ /  
lgDglnlvt tYo atfOlbg'xf];\ M 

tŒj 7f]; -h:t} M tfdf, kmnfd_, t/n -h:t} M kf/f], a|f]ldg_ / UofF; -h:t} M clS;hg, 
gfO6«f]hg_ u/L tLgcf]6f cj:yfsf 5g\ .  xfn;Dd k|fs[lts 92 / s[lqd 26 cf]6f u/L 
hDdf 118 cf]6f tŒj kQf nfu]sf 5g\ . 

-3_ 	 d"Nofª\sg

cjnf]sg, sIffsfo{{, ;d"x sfo{, 5nkmn, u[xsfo{ / kl/of]hgf sfo{sf] k|ultsf] clen]v 
/fVg lg/Gt/ d"Nofª\sg ljlwsf] pkof]u ug'{xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg 
u/L cfjZos k[i7kf]if0f lbg'xf];\ . d"Nofª\sgsf nflu ljifoj:t'df cfwfl/t tn lbOP 
h:t} ;+1fgfTds If]qsf txut k|Zgx¿ ;f]Wg'xf];\ M

	 -c_ 	tŒj eg]sf] s] xf] < k|s[ltdf xfn;DDf slt tŒj kQf nfu]sf 5g\ <   

	 -cf_ 	7f];, t/n / UofF; tŒjsf b'O{ b'O{cf]6f pbfx/0f eGg'xf];\ .	

	 -O_ 	xfd|f] b}lgs hLjg;Fu ;DalGwt s'g} kfFrcf]6f tŒjsf] gfd lbg'xf];\ . 

Fig 9.7
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	 -O{_ 	tŒjsf] ;a}}eGbf ;fgf]  s0fnfO{ s] elgG5 <

	 -p_ 	s'g} k|lj|mofåf/f tŒjnfO{ 6'j|mfpFbf tŒjsf] u'0fdf s] km/s k5{ xf]nf < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

xfd|f]] b}lgs hLjgdf pkof]u x'g] ljleGGf tŒjsf] ;"rL tof/ ug'{xf];\ . tL tŒjx¿ 7f];, 
t/n / UofF; s] s] x'g\ < 5'6\ofP/ tlnsfdf b]vfpg'xf];\ . o;/L tof/ kfl/Psf] tflnsf 
sIffdf k|:t't ug'{xf];\ .

 ;ftf}“ / cf7f}“ lbg

ljifoj:t' M k/df0f' / k/df0f'sf] agf]6 (Atom and structure of atom)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 k/df0f'sf] kl/ro lbg

	 • 	 pkkf/df0fljs s0fx¿sf] rfh{ / ef/ pNn]v ug{

	 • 	 kf/df0fljs ;ª\Vof @) ;Ddsf tŒjx¿sf k/df0f'sf] gfd, ;ª\s]t / pkkf/df0fljs 
		  s0fx¿sf] ;ª\Vof j0f{g ug{

-v_ 	 z}Ifl0fs ;fdu|L

kbfy{sf] juL{s/0f rf6{, s]xL tŒjsf pbfx/0f -kmnfd, tfdf, ;'g, Pn'ldlgod_ tŒjsf] 
juL{s/0f ul/Psf] k]l/of]l8s tflnsf, On]S6«f]g, k|f]6f]g / Go'6«gsf] t'ngfTds rf6{,  
s]xL tŒjsf k/df0f'sf df]8]nx¿, k/df0f'sf] agf]6;DaGwL lel8of] tyf rf6{, zAb / lrq 
kQLx¿ 

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

	 lj|mofsnfk !M k"j{1fg / dl:tis dGyg (Pre-knowledge and brain storming)

ljBfyL{nfO{ of] b'j} lbgsf] 5nkmnsf nflu lj1fg k|of]uzfnfdf n}hfg'xf];\ . lj1fg k|of]
uzfnfdf ePsf ljleGg /;fog tyf kbfy{ / tŒjsf] juL{s/0f;Fu ;DalGwt rf6{, k/df0f' 
tyf c0f'sf df]8]nx¿sf] k|ToIf cjnf]sg u/fpFb} 5nkmn u/fpFb} :ki6 wf/0ff lbg'xf];\ . 
kbfy{ tyf tŒjsf]  wf/0ffsf ;DaGwdf k"j{ 1fgdf cfwfl/t lgDg k|Zgx¿ ;f]w]/ dl:tis 
dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ . 

	 • 	 kbfy{nfO{ slt k|sf/df juL{s/0f ul/Psf] 5 < 
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	 •	 ;a}}eGbf z'4 kbfy{nfO{ s] elgG5 <

	 • 	 tŒj eg]sf] s] xf] <

	 • 	 tŒjsf] ;a}}eGbf ;fgf] s0fnfO{ s] elGG5 <

	 • 	 k/df0f' eg]sf] s] xf] < of] s;/L ag]sf] x'G5 <

 	 lj|mofsnfk @ M k/df0f' (Atom) 

ljwfyL{sf] ;d"x tof/ ug'{xf];\ . ;a}} ;d"xn] b]Vg] u/L tŒjsf] juL{s/0f ul/Psf] k]l/of]l8s 
tflnsf rf6{ k|:t't ug'{xf];\ / lgDgcg';f/ lj|mofsnfk u/fpg'xf];\ M

•	 rf6{cg';f/ tŒjsf 92 cf]6f k|fs[lts / 26 cf]6f s[lqd u/L hDdf 118 cf]6f 
tŒjx¿ lrgfpg]

•	 s'g} b'O{ / tŒjsf] k/df0f' h:t} sfa{g, ;f]l8od / Snf]l/gsf] k/df0f'sf] df]8]n jf 
lrq b]vfpFb} t'ngf ug{ nufpg]

•	 x/]s ;d"xnfO{ Ps Pscf]6f sfuhsf] 6'j|mf lbg] / ;s];Dd ;fgf] kf/L 6'j|mf ug{ 
nufpg]

•	 ca sfuhsf] klxnfsf] u'0f;Fu 6'j|mfsf] u'0f t'ngf ug{ nufpg], u'0fdf s]xL km/s 
cfof] ls cfPg 5nkmn u/fpg] 

•	 o;}u/L / tŒjnfO{ klg ;s];Dd ;fgf] / clGtd 6'j|mf;Dd 6'j|mfpFb} hfFbf o;sf] 
u'0fdf kl/jt{g cfpF5 ls cfpFb}g xf]nf 5nkmn u/fpg]

ljBfyL{sf] ;d"xaf6 pSt k|Zgdf cfwfl/t ;xL pQ/sf] ck]Iff ug]{ / ;xL pQ/ gcfPdf 
lzIfsn] ;xhLs/0f ub}{ lgDg s'/f JofVof ug'{xf];\ M 

/f;folgs k|ltlj|mofdf efu lng ;Sg] / tŒjsf] ;a}}eGbf ;fgf] s0fnfO{ k/df0f' (atom) 
elgG5 . Pp6} / tŒjsf k/df0f'x¿ Ps} k|sf/sf x'G5g\ eg] km/s km/s / tŒjsf k/
df0f'x¿ klg km/s km/s x'G5g\ . o;}u/L Pp6f / tŒjsf] u'0f To;sf] k/df0f';Dd g} 
oyfjt sfod /xG5 .

	 lj|mofsnfk # M k/df0f'sf] agf]6 (Structure of atom) 

lj|mofsnfk @ sf] / tŒjsf] juL{s/0fsf] rf6{ tyf k]l/of]l8s tflnsf rf6{ km]l/ b]
vfpg'xf];\ . / tŒjsf] agfj6 hgfpg] xfO8«f]hg, sfa{g jf clS;hg / tŒjsf] k/df0f'sf] 
;+/rgf lrq jf df]8]n k|bz{g ug'{xf];\ .  o;sf cfwf/df lgDg k|Zgdf cfwfl/t 5nkmn 
ug'{xf];\ / ljBfyL{nfO{ ;d"xut ¿kdf k|ltlaDag ug{ nufpg'xf];\ .

	 • 	 k/df0f' eg]sf] s] xf] < k/df0f'nfO{ s;/L k|fKt ug{ ;lsG5 <
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	 • 	 lrqdf s] b]vfOPsf] 5 < oL s'g s'g 
		  / tŒjsf k/df0f' xf]nfg\ < 

	 • 	 lbOPsf lrqdf k/df0f'sf s] s] efu 
		  b]vfOPsf 5g\ < 

	 • 	 k|s[ltdf slt k|sf/sf k/df0f'x¿ 
		  /x]sf 5g\ < s] tL ;a}} k/df0f'x¿  
		  ;dfg k|s[ltsf 5g\ t <

	 • 	 k/df0f'df s] s] s0fx¿ (particles) /x]sf 5g\ <

pSt k|Zgf]Q/sf] 5nkmnkl5 ljBfyL{sf] ;xL pQ/ ljZn]if0f 
ug'{xf];\ . s]xL c:ki6tf ePdf ;RofOlbg'xf];\ . oL lrqx¿df 
klxnf] lxlnod / tŒj / bf;|f] rflxF gfO6«f]hg / tŒjsf] k/
df0f' b]vfOPsf] 5 . / tŒjsf x/]s k/df0f'df g]u]l6e (-) 
rfh{ x'g] Onf]S6«f]g, kf]lhl6e (+) rfh{ x'g] k|f]6f]g / rfh{ljxLg 
x'g] Go'6«g u/L tLgcf]6f pkkf/df0fljs s0fx¿ (sub-atomic 
particles) /x]sf x'G5g\ egL k|:6 kfg'{xf];\ .

k/df0f'df Go'lSno; / ;]n u/L b'O{ efux¿ /x]sf x'G5g\ . k/df0f'sf] s]Gb|Lo efunfO{ 
Go'lSno; elgG5 hxfF k|f]6f]g / Go'6«f]g vfFlbP/ /x]sf x'G5g\ . k/df0f'sf] GolSno;  
jl/kl/sf] aflx/L efu sIf (orbit) cyjf ;]n (shell) xf] h;df On]S6«f]gx¿ Go'lSno;sf] 
jl/kl/ ;]ndf /x]/ 3'ld/x]sf /x]sf x'G5g\ . xfn;Dd 92 cf]6f k|fs[lts / 26 cf]6f 
s[lqd u/L hDdf 118 cf]6f / tŒj /x]sf x'gfn] k/df0f' klg 118 k|sf/s} x'G5g\ .

lj|mofsnfk $ M k/df0f'df /xg] pkkf/df0fljs s0fx¿sf] ;ª\Vof t'ngfTds cWoog 
(Comparative study of sub-atomic particles)

ljBfyL{sf] ;d"xnfO{ lj|mofsnfk # df lbOPsf s]xL k/df0f' ;+/rgfsf] cWoog u/L 
tLgcf]6f pkkf/df0fljs s0fx¿sf] ;fOh, cjl:ylt tyf u'0fsf af/]df t'ngfTds 
cWoog ug{ tyf lgDgfg';f/ k|Zgf]Q/ 5nkmn ug{ nufpg'xf];\ . 

	 •	 tLgcf]6f pkkf/df0fljs 
		  s0fx¿ s] s] x'g\ < ltgsf]  
		  ljB't\ rfh{ s] s] 5g\ <

	 • 	 tLg cf]6fdWo] ;a}}eGbf 
		  xn'sf s] xf] / of] sxfF  
		  cjl:yt 5 < 

Fig 9.8
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	 • 	 Go'lSno;df s] s] /x]sf 5g\ < 

5nkmnkZrft\ ;Fu}sf] tflnsfdf lbOPsf] h:t} t'ngfTds rf6{ cfcfkm\gf] k|of]ufTds 
sfkLdf tof/ ug{ nufpg'xf];\ .  tŒjsf] k/df0f'df /xg] pkkf/df0fljs s0fx¿sf] rfn 
tyf cjl:yltaf/] ICT sf] lel8of] jf Plgd];g b]vfpg'xf];\ / k/df0f'sf] agfj6;DaGwL 
wf/0ff :ki6 kfl/lbg'xf];\ .

	 lj|mofsnfk %M 	 kf/df0fljs ;ª\Vof ! b]lv @) ;Ddsf tŒjx¿sf k/df0f'df /x]sf 

				    pkkf/df0fljs s0fx¿sf] t'ngfTds cWoog (Comparative study of 
				    the sub-atomic particls of first 20 elements)

ljBfyL{sf] ;d"xnfO{ cfw'lgs k]l/of]l8s tflnsf cjnf]sg u/L kf/df0fljs ;ª\Vof ! b]lv 
@) ;Ddsf tŒjx¿ klxrfg ug{ nufpg'xf];\ . kf7\ok':tsdf lbOPsf] tflnsfsf] ;xof]udf
k]l/of]l8s tflnsfdf ePsf ;'?sf @) tŒjx¿sf] kf/df0fljs ;ª\Vof, j|mdfg';f/ gfd, 
;ª\s]t, On]S6«f]g, k|f]6f]g / Go'6«f]g ;ª\Vof hf]8Ldf k9fO jf think-share-pair ljlwdfkm{t 
s/La !) ldg]6 :jcWoog ug{ nufpg'xf];\ . kf/df0fljs ;ª\Vof ! ePsf] xfO8«f]hg 
;a}}eGbf xn'sf x'g] / a9L kf/df0fljs ;ª\Vof ePsf] tŒj j|mdzM ux|f}F x'Fb} hfg] s'/f 
atfOlbg'xf];\ . :jWoosf] ;do ;lsPkl5 cGt/ ;d"xlar xflh/L hjfkm (quiz) 
 
k|ltof]lutf ;~rfng ug'{xf];\ . 

lj|mofsnfk ^ M  kf/df0fljs ;ª\Vof ! b]lv @) ;Ddsf tŒjx¿sf k/df0f'sf] t'ngfTds 

cWoog (Comparative study of the sub-atomic particles of first 20 elements) 

xflh/L hjfkm (quiz) k|ltof]lutf ;~rfng ug{ lgDg lgod agfpg'xf];\ . ljBfyL{sf rf/
cf]6f ;dfj]zL ;d"x lgdf{0f ug'{xf];\ . kf/df0fljs ;ª\Vof ! b]lv @) ;Ddsf tŒjx¿sf 
k/df0f'sf] t'ngfTds cWoog kf7df cfwfl/t !@ cf]6f k|Zg agfpg'xf];\ / rf/cf]6f 
;d"xnfO{ tLg tLgcf]6f k|Zg kg]{u/L tLg /fpG8df lj|mofsnfk ;Sg] u/L of]hgf  
ug'{xf];\ . Ps 306fsf] ;do ck'u ePdf c¿ ljifo lzIfs;Fu ;dGjo u/L yk lkl/o8df 
klg lj|mofsnfknfO{ lg/Gt/tf lbP/ k"/f ug{ ;lsG5 . 

	 xflh/L hjfkm ;~rfngsf] lgod M

	 •	 x/]s ;d"xdf 6f]nLg]tf tf]Sg] / uf]nf tfGg nufO{ l;6 Joj:yfkg ug]{

	 • 	 tLg /fpG8df lj|mofsnfk ;Sg] u/L x/]s ;d"xnfO{ tLg tLgcf]6f k|Zg ;f]Wg]

	 • 	 k|Zgsf] l;wf pQ/sf nflu !% ;]s]G8 ;do / !) cª\s lgwf{/0f ug]{

	 • 	 olb klxnf] ;d"xn] pQ/ lbg g;s]df j|mdzM bf];|f], t];|f] / rf}yf] ;d"xdf k|Zg kf; 
		  ug]{ / kf; k|Zgsf] pQ/sf nflu % ;]s]G8 ;do / % cª\s lgwf{/0f ug]{
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	 • 	 olb s'g} ;d"xn] klg pQ/ glbPdf k|Zg bz{sbLwf{df ;f]Wg] / ;xL pQ/ lbg]nfO{ 
		  k'/:sf/ lbg] Joj:yf ug]{

	 • 	 cGTodf ;a}}eGbf a9L cª\s kfpg] ;d"xnfO{ ljhoL 3f]if0ff ug]{

	   s]xL gd'gf k|Zg 

	  •	 ;a}}eGbf xn'sf tŒj s'g xf] < 

	  • 	 SoflN;odsf] kf/df0fljs ;ª\Vof slt xf] < 

	  • 	 sfa{gsf] k/df0f'df On]S6«f]gsf] ;ª\Vof slt x'G5 < 

	  •	 ;f]l8od k/df0f'sf] Go'lSno;df k|f]6f]g / Go'6«f]gsf] ;ª\Vof slt slt x'G5 < 

-3_ 	 d"Nofª\sg

cjnf]sg, sIffsfo{{, ;d"x sfo{, 5nkmn, u[xsfo{ / kl/of]hgf sfo{sf] k|ultsf] clen]v 
/fVg lg/Gt/ d"Nofª\sg ljlwsf] pkof]u ug'{xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg 
u/L cfjZos k[i7kf]if0f lbg'xf];\ . d"Nofª\sgsf nflu ljifoj:t'df cfwfl/t tn lbOP 
h:t} ;+1fgfTds If]qsf txut k|Zgx¿ ;f]Wg'xf];\ M

	 d"Nofª\sgsf nflu ljifoj:t'df cfwfl/t tn lbOPh:t} ;+1fgfTds If]qsf txut k|Zgx¿   
	 ;f]Wg'xf];\ . 

-c_ 	k/df0f' eg]sf] s] xf] < k|s'ltdf 
xfn;DDf slt k|sf/sf k/
df0f'x¿ 5g\ <   

-cf_ 	k/df0f'sf] s]Gb|nfO{ s] elgG5 < 
o;df s'g s'g s0fx¿ /x]sf 
x'G5g\ <

-O_ 	xfd|f] b}lgs hLjg;Fu ;DalGwt 
s'g} kfFrcf]6f tŒjsf] gfd 
lbg'xf];\ . 

-O{_ 	 lbOPsf] klxnf] / bf];|f] lrqdf s'g s'g tŒjsf k/df0f'x¿ b]vfOPsf 5g\ < k|To]sdf 
On]S6«f]g, k|f]6f]g / Go'6«f]gsf] ;ª\Vof slt slt x'G5 <     

-p_ 	klxnf] / bf];|f] tŒjsf] u'0fdf s] km/s x'G5 xf]nf < 

Fig 9.10 

 



256	 lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{  

Pp6f rf6{k]k/df l7s lardf s]Gb| x'g] u/L sDkf;sf] ;xfotfn] j[Q -uf]nf]_ agfpg'xf];\ . 
pSt j[Qsf] jl/kl/ udsf] ;xfotfn] /ª\uLg wfuf] 6Ff:g'xf];\, h;n] k/df0f'sf] Go'lSno;sf] 
;ª\s]t u5{  . ;f]xL j[Qsf] aflx/ k6\l6 csf]{ Pp6f j[Q lvRg'xf];\ / klxn]sf] h:t} wfuf] 
6fF:g'xf];\ . :yfgLo ¿kdf kfpg ;lsg] tLg km/s /ªsf :yfgLo j:t'x¿ h:t} M df;sf] 
bfn, /x/sf] bfn, d';'/f]sf] bfnsf bfgfx¿ lng'xf];\ . 
h;dWo] km/s km/s /ªnfO{ k|f]6f]g, On]S6«f]g / Go'6«f]g 
dfGg'xf];\ . tL km/s /ªsf j:t'x¿nfO{ k|f]6f]g / Go'6«f]
gsf] ¿kdf Go'lSno;df / On]S6«f]gsf ¿kdf ;]ndf 
6fF:g'xf];\ . o;/L ag]sf] :j¿knfO{ sIffdf 5nkmn 
ug'{xf];\ . o;}u/L clS;hg, Snf]l/g cflb k/df0f'sf] 
gd'gf klg tof/ ug'{xf];\ . lgDg ;"qsf cfwf/df kf/
df0fljs ;ª\Vof / kf/df0fljs ef/ kQf nufpg'xf];\ . 

	 kf/df0fljs ;ª\Vof Ö k|f]6f]gsf] ;ª\Vof Ö On]S6«f]gsf] ;ª\Vof

	 kf/df0fljs ef/ Ö k|f]6f]gsf] ;ª\Vof ± Go"6«f]gsf] ;ª\Vof

 gjf}“ / b;f}“ lbg

ljifoj:t'M c0f' tyf of}lus (Molecule and compound)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 •	 c0f'sf] kl/ro lbg

	 • 	 of}lussf] pbfx/0f;lxt kl/ro lbg

-v_ 	 z}Ifl0fs ;fdu|L

xfO8«f]hg, clS;hg, gfO6«f]hg tŒjsf c0f'sf] df]8]n tyf lrq, ljleGg of}lussf] 
;+/rgf;lxtsf] rf6{, s]xL tŒjsf k/df0f'sf df]8]nx¿, lel8of] Plgd];g, zAb / lrq 
kQLx¿, uf]hL tflnsf 

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

 	 lj|mofsnfk ! M k"j{1fg / dl:tis dGyg (Pre-knowledge and brain storming)

ljBfyL{nfO{ b'j} lbgsf] 5nkmnsf nflu lj1fg k|of]uzfnfdf n}hfg'xf];\ . lj1fg  
k|of]uzfnfdf ePsf ljleGg /;fog tyf kbfy{ / tŒjsf] juL{s/0f;Fu ;DalGwt rf6{, 

Fig 9.11 
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k/df0f' tyf c0f'sf df]8]nx¿sf] k|ToIf cjnf]sg / 5nkmn u/fpFb} :ki6 wf/0ff lbg'xf];\ . 
kbfy{, tTTj, k/df0f' / c0f' tyf of}lussf] wf/0ffsf ;DaGwdf k"j{ 1fgdf cfwfl/t lgDg 
k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ . 

	 • 	 k/df0f' s]nfO{ elgG5 <

	 • 	 k/df0f' / c0f'lar s] ;DjGw 5 <

	 • 	 tŒjsf] c0f' eGgfn] s] a'lemG5 <

	 • 	 of}lus s]nfO{ elgG5 <

	 • 	 c0f' eg]sf] s] xf] < of] s;/L ag]sf] x'G5 <

	 lj|mofsnfk @ M tŒjsf c0f'x¿ (Molecules of element) 

ljwfyL{sf] ;d"x tof/ ug'{xf];\ . ;a}} ;d"xnfO{ xfO8«f]hg, clS;hg, gfO6«f]hg, Snf]
l/g cflb tŒjsf c0f'sf] df]8]n tyf lrqsf] cjnf]sg ug{ nufpg'xf];\ . oL df]8]nx¿ 
s;/L ag]sf /x]5g\ ;d"xdf 5nkmn ug{ nufpg'xf];\ / lgDgcg';f/ k|Zgf]Q/ 5nkmn  
u/fpg'xf];\ M

	 • 	 lbOPsf] lrqdf xfO8«f]hgsf] c0f' s;/L ag]sf] 5 <

	 • 	 bf];|f] lrqdf Snf]l/gsf b'O{cf]6f k/df0f'x¿ ldn]/ s] ag]sf] 
		  5 <

	 • 	 O-O ldn]/ s] ag]sf] xf] < 

	 • 	 PseGbf a9L k/df0f'x¿ ldnL s] aG5 <

	 • 	 oL lrqdf Pp6f k/df0f'sf] ;d"xdf Pp6} tŒjsf k/df0f'x¿ 
		  /x]sf] sf/0f s] xf]nf <

	 • 	 s] o:tf] ;d"x km/s km/s tŒjsf k/df0f'sf] klg x'G5g\ t 
<

	 • 	 ljBfyL{sf] k|ltlj|mofnfO{ ;d]6\b} lgDg lgisif{ lbg\'xf];\ .

Pp6} tŒjsf ;dfg k/df0f'x¿ ldn]/ tŒjsf] c0f' (molecule) aG5 . oxfF lrqdf 
b]vfOPsf tLgcf]6f c0f'x¿df j|mdzM xfO8«f]hg, Snf]l/g / clS;hg tŒjsf] c0f'x¿ 
5g\ . olb km/s km/s tŒjsf k/df0f'x¿ ldn]/ c0f' ag]sf] 5 eg] Tof] rflxF of}lussf] 
c0f' xf] .

Fig 9.12 
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	 lj|mofsnfk # M of}lus (compounds) 

	 ljBfyL{sf] ;d"xnfO{ lbOPsf lrqx¿df cfwfl/t ljleGg k|Zgx¿ ug'{xf];\ . 

	 •	 lbOPsf] lrqdf H, O, Cl ;ª\s]t 
		  ul/Psf cnu cnu PsfOn] s]  
		  hgfpF5 <

	 • 	 pSt PsfOx¿ hf]l8P/ /x]sf] 
		  ;d"xn] s] hgfpF5 < 

	 • 	 Pp6} /ª ePsf ;d"x / km/s 
		  km/s /ªsf ;d"xn] s] s]  
		  hgfpF5g\ <

	 • 	 km/s km/s tŒjx¿ cfk;df ldn]/ ag]sf] kbfy{nfO{ s] elgG5 <

	 • 	 k|s[ltdf o:tf kbfy{x¿ slt 5g\ xf]nf <

pSt k|Zgx¿df cfwfl/t eP/ 5nkmn ug'{xf];\ . oLafx]s c¿ klg tŒj ;d"xsf pbfx/0f 
k|bz{g ub}{ c0f' tyf of}lussf] cjwf/0ff k|i6 kfg'{xf];\ .  

;dfg tŒjsf k/df0f'x¿ ldn]/ ag]sf] ;d"x tŒjsf] c0f' xf] eg] km/s km/s tŒjsf 
k/df0f'x¿ ldn]/ ag]sf] ;d"x rflxF of}lussf] c0f' xf] . o;/L b'O{ jf b'O{eGbf a9L 
tŒjsf k/df0f'x¿ lglZrt cg'kftdf ldn]/ ag]sf] kbfy{nfO{ of}lus elgG5 h:t} M 
kfgL (H2O) / vfg]g'g (NaCl), sfa{g8fOcS;fO8 (CO2) cflb of}lussf pbfx/0f x'g\ .

	 lj|mofsnfk $ M of}lus aGg] tl/sfsf] lel8of] k|bz{g (Video demonstration of com
				    pound formation)

ljBfyL{sf] ;d"xnfO{ OG6/g]6sf] pkof]u u/L dflysf lj|mofsnfkdf cfwfl/t >Job[Zo 
;fdu|L jf lel8of] Plgd];g b]vfpg'xf];\, h:t} M Pp6f 
clS;hgsf] k/df0f' (O) ;Fu b'O{cf]6f xfO8f]hgsf k/df0f'x¿ 
(H-H)  ldn]/ kfgL (H2O) sf] Pp6f c0f' ag]sf], To;}u/L
;f]l8odsf] Pp6f k/df0f' (Na) ;Fu Snf]l/gsf] Pp6f 
k/df0f' (Cl) ldn]/ vfg] g'g (NaCl) sf] Pp6f c0f' ag]sf] 
cflb . o; ;DaGwdf ljleGg k|Zgx¿ ug'{xf];\ / ljBfyL{sf] 
pQ/nfO{ ;Ddfg ub}{ tTTj / of}lussf] u'0fdf cfpg] leG-
Gtfsf af/]df kfgLsf] pbfx/0faf6 JofVof ug'{xf];\ . h:t} M 
tŒjx¿ Hydrogen (H) / Oxygen(O) sf u'0fx¿df k"/} kl/jt{g eO{ gofF kbfy{ kfgL (H2O) 
ag]sf] 5 h'g of}lus xf] elg :ki6 kfg'{xf];\ . 

Fig 9.13 
 

Fig 9.14 

 



lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&	 259

	 lj|mofsnfk % M tŒj, of}lus, c0f' / k/df0f' lrGGf] v]n (A game to identify element, 
	 compound, atom and molecule) 

	 zAb / lrqkQLx¿ tyf uf]hL tflnsfsf] k|of]u u/L tŒj, of}lus, c0f' / k/df0f' lrGGf] 
	 v]n v]nfpg'xf];\ . v]nsf] lgod o;k|sf/ pNn]v ul/Psf] 5 M

	 cluNnf] sIffdf h:t} ljBfyL{sf rf/ ;d"x agfpg]

•	 ljleGg tŒjsf gfd, of}lussf gfd, c0f'sf] lrq, k/df0f'sf] lrq, of}lussf] c0f';"q 
cflb cª\lst zAb / lrqklQx¿ cufl8 6]a'ndf 5/]/ /fVg]

•	 x/]s ;d"xnfO{ kfn}kfnf] 6]a'ndf /flvPsf lrqkQLx¿ vf]h]/ uf]hL tflnsfsf] tf]
lsPsf] :Yffg;Fu hf]8f ldnfP/ /fVg nufpg]  

•	 tf]lsPsf] ;do ;Ldfleq ;xL :yfgdf ldnfPsf] cfwf/df k|lt ;xL sfo{sf nflu % 
cª\s lbg] t/ glthf uf]Ko /fVg]

•	 Pp6f ;d"xsf] sfo{kl5 lrqkQL km]l/ 5g]{ / bf];|f], t];|f] / rf}yf] ;d"xnfO{ klg ;f] 
sfo{ ug{ nufpg]

•	 ;a}} ;d"xsf] kfnf] ;lsPkl5 a9L cª\s kfpg] ;d"xnfO{ ljh]tf 3f]if0ff ug]{ .

-3_ 	 d"Nofª\sg

cjnf]sg, sIffsfo{{, ;d"x sfo{, 5nkmn, u[xsfo{ / kl/of]hgf sfo{sf] k|ultsf] clen]v 
/fVg lg/Gt/ d"Nofª\sg ljlwsf] pkof]u ug'{xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg 
u/L cfjZos k[i7kf]if0f lbg'xf];\ . d"Nofª\sgsf nflu ljifoj:t'df cfwfl/t tn lbPh:t} 
;+1fgfTds If]qsf txut k|Zgx¿  ;f]Wg'xf];\ .

	 yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L cfjZos k[i7kf]if0f lbg'xf];\ . d"Nofª\sgsf  
	 nflu ljifoj:t'df cfwfl/t tn lbPh:t} ;+1fgfTds If]qsf txut k|Zgx¿ ;f]Wg'xf];\ M

	 -c_ c0f' eg]sf] s] xf] < c0f' s;/L aG5 <   

	 -cf_ Pp6} tŒjsf k/df0f'x¿ ldn]/ s] aG5 <

    	 -O_ km/s km/s tŒjsf k/df0f'x¿ ldn]/ s] aG5 

	 -O{_ of}lus eg]sf] s] xf] < s'g} tLgcf]6fsf] gfd lbg'xf];\ .

	 -p_ b'O{ jf b'O{eGbf a9L tŒsf k/df0f'x¿ ldn]/ s] aG5 <     

	 -p_ vfg]g'g / kfgLsf] c0f';"q eGg'xf];\ . 
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-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

;d"xut ¿kdf :yfgLo ;fdu|L -df6f] jf lk7f] jf lehfP/ 8Nnf] agfPsf] sfuh, ;nfO{sf] 
sfF6L, /ªx¿ cflb_ sf] k|of]u u/L kfgL, vfg] g'g, clS;hg / xfO8«f]hgsf c0f'sf] df]8]n 
tof/ ug'{xf];\ / agfj6sf af/]df sIffdf 5nkmn ug{'xf];\ .

 P3f/f}“ / afx|f}“ lbg

ljifoj:t' M kbfy{df x'g] kl/jt{g (Change in matter)  

ef}lts kl/jt{g (Physical change)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 •	 kbfy{df x'g] ef}lts kl/jt{gsf] kl/ro lbg

	 • 	 ef}lts kl/jt{gsf] ljz]iftf atfpg / k|of]uåf/f k|bz{g ug{

-v_ 	 z}Ifl0fs ;fdu|L

	 d}gaQL, nfO6/, g'g, lrgL, kfgL, las/, jfrUnf;

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

 	 lj|mofsnfk ! M k"j{1fg / dl:tis dGyg (Pre-knowledge and brain storming)

ljBfyL{nfO{ of] b'j} lbgsf] 5nkmnsf nflu lj1fg k|of]uzfnfdf n}hfg'xf];\ . kbfy{;Fu 
;DalGwt, tŒj, k/df0f' / c0f' tyf of}lussf af/]df ePsf] cluNnf] sIffsf] 5nkmndf 
cfwfl/t lgDg k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ . 

	 • 	 kbfy{ s]nfO{ elgG5 < kbfy{sf u'0fx¿ s] s] 5g\ <

	 • 	 sf7, bfp/f, OGwg cflb kbfy{nfO{ afNbf s] x'G5 <

	 • 	 of}lus s]nfO{ elgG5 < of}lus s;/L aG5 <

	 • 	 kbfy{df s] s] kl/jt{gx¿ x'G5g\ <

	 lj|mofsnfk @ M ef}lts kl/jt{g (Physical change) 

  	 aln/x]sf] d}gaQLsf] cjnf]sg

	 • 	 ljBfyL{nfO{ lj1fg k|of]uzfnfdf nuL pko'St ;ª\Vofdf ;d"x tof/ ug]{

	 • 	 x/]s ;d"xnfO{ Ps Pscf]6f jfrUnf;, P;a]:6; l;6, nfO6/ / d}gaQL lng nufpg] 
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	 • 	 ca nfO6/n] d}gaQL afNg nufpg] / kUn]sf] d}gsf] s]xL yf]kf jfrUnf;df v:ffNg 
		  nufpg]

	 • 	 jfrUnf;df v;]sf] t/n d}g Psl5g kl5 s] eof] cjnf]sg u/L 
		  k|ltlj|mof lbg nufpg]

	 • 	 aln/x]sf] d}g / jfrUnf;df v;]sf] d}gsf] u'0fdf s] leGgtf -km/s_ 
		  kfOof] 5nkmn ug]{ 

	 • 	 of] s:tf] kl/jt{g xf] < s] d}gsf] u'0fdf s'g} kl/jt{g b]lVfPsf] 5 jf 
		  5}g < ljBfyL{sf] ;d"xnfO{ of] lj|mofsnfksf] lgisif{{ kfn}kfnf] eGg  
		  nufpg'xf];\ . 

	 lj|mofsnfk # M ef}lts kl/jt{g (Physical change) 

	 plDn/x]sf] kfgLsf] cjnf]sg

	 • 	 k|of]uzfnfdf l:k|6 NofDk jf ag{/ afn]/ Pp6f las/df s]xL kfgL pdfNg nufpg] 

	 • 	 pDnL/x]sf] kfgLsf] dfly Pp6f jfrUnf; /fVg] 

	 • 	 s]xLj]/kl5 jfrUnf;nfO{ lems]/ cjnf]sg ug{ nufpg], o;sf] tnlt/ s] b]lvof] / 
		  lsg b]lvof] ;f]Wg]

	 • 	 o:t} k|of]u 3/sf] efG;fdf s]6nLdf kfgL jf lrof ttfpFbf s]6nLsf] 6'6Llg/ yfn 
		  jf Kn]6 /fv]/ klg ug{ ;lsG5 .

dflysf] lj|mofsnfk @ df d}g tft]/ klUnPkl5 t/n aGof], km]l/ t/n d}g lr;f] x'Fbf 
hd]/ k'gM 7f]; d}g ag]sf] 5, h;df d}gsf] u'0f oyfjt\ /x]sf] 5 . To;}u/L lj|mofsnfk 
# df kfgLnfO{ ttfpFbf afkm aG5 / afkmnfO{ lr:ofpFbf km]l/ kfgLdf kl/jt{g x'G5 hxfF 
kfgL, afkm / k'gM kfgL aGg] j|mddf o;sf] /f;folgs agf]6df s'g} kl/jt{g ePsf] x'Fb}
g / s'g} gofF kbfy{ ag]sf] x'Fb}g . oL b'j} pbfx/0fx¿ ef}lts kl/jt{g x'g\ . 

	 lj|mofsnfk $ M	  ef}lts kl/jt{gsf yk pbfx/0fx¿ (Additional examples of physical 
				    change)  

	 •	 ;Fu}sf] lrqdf s] b]vfOPsf] 5 < o:tf] k|of]u sxfF 
		  ePsf] x'G5 < 5nkmn ug{ nufpg] .

	 • 	 cl;gf, lxpF, a/km kUn]/ s] aG5 < cfsf;df 
		  afbn nfUg] / kfgL kg]{ sf/0f s] xf] <

	 • 	 kmnfdnfO{ ttfP/ lk6]/ xltof/ agfpFbf o;sf] 

Fig 9.15 

 

Fig 9.16 
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		  u'0fdf s] kl/jt{g x'G5 <

	 • 	 sf7 sf6]/ kmlg{r/, bfp/f cflb agfpFbf s] kl/jt{g x'G5 <

	 • 	 kfgLdf g'g 3'n]/ ag]sf] 3f]ndf s] kl/jt{g b]lvG5 <

	 pSt lj|mofsnfksf cfwf/df lgDg lgisif{{ atfOlbg'xf];\ M

lrqdf b]vfP h:t} xfd|f] b}lgs hLjg;Fu ;DalGwt ljleGGf cg'ej tyf lj|mofsnfkx¿ 
ef}lts kl/jt{g x'g\ h;df kbfy{sf] u'0f oyfjt sfod /x]sf] x'G5 . ef}lts kl/jt{g 
c:yfoL kl/jt{g xf] h;df kbfy{sf] ef}lts cj:yf, cfsf/, /ª, ;fOh, tf}n cflbdf 
dfq kl/jt{g b]lvG5 / /f;folgs agfj6 eg] oyfjt\ /xG5 .

	 lj|mofsnfk % M ef}lts kl/jt{gsf ljz]iftfx¿ (Characteristics of physical change)  

	 dflysf lj|mofsnfksf cfwf/df ef}lts kl/jt{gsf ljz]iftf s] s] xf]nfg t < k|To]s  
	 ;d"xnfO{ eGg nufpg] / a'Fbf l6kf]6 ug{ nufpg'xf];\ .  

	 -s_ 	j:t'sf] cj:yf kl/jt{g eP klg u'0f pxL /xG5 .

	 -v_ 	ef}lts kl/jt{g x'Fbf gofF kbfy{x¿ aGb}gg\ .

	 -u_ 	ef}lts kl/jt{gdf c:yfoL kl/jt{g x'G5 / klxn]s} cj:yfdf Nofpg ;lsG5 .

	 -3_ 	kbfy{sf] tf}ndf / cfGtl/s agfj6df kl/jt{g x'Fb}g s'g} kl/jt{g cfpFb}g .

	 -ª_	 kbfy{df tfk, ljB't\\, k|sfz h:tf zlStsf] pkof]uaf6 ef}lts kl/jt{g x'G5 .

kbfy{sf] pSt 5nkmnkZrft\ ef}lts kl/jt{gdf kbfy{sf u'0fx¿sf af/]df s]xL ;do hf]8Ldf 
k9fO (pair reading) ug{ nufpg'xf];\ / c:ki6tf ePdf km]l/ :ki6 kfg{ lj|mofsnfk hf/L 
/fVg'xf];\ .

-3_ 	 d"Nofª\sg

cjnf]sg, sIffsfo{{, ;d"x sfo{, 5nkmn, u[xsfo{ / kl/of]hgf sfo{sf] k|ultsf]  
clen]v /fVg lg/Gt/ d"Nofª\sgsf] pkof]u ug'{xf];\ . yk ;xof]u rflxg] ljBfyL{sf]  
klxrfg u/L cfjZos k[i7kf]if0f lbg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L 
cfjZos k[i7kf]if0f lbg'xf];\ . d"Nofª\sgsf nflu ljifoj:t'df cfwfl/t tn lbOP h:t} 
;+1fgfTds If]qsf txut k|Zgx¿ ;f]Wg'xf];\ M

	 -c_ ef}lts kl/jt{g eg]sf] s] xf] < c0f' s;/L aG5 <   

	 -cf_ k[YjLdf hnrj|m ;~rfng k|lj|mof s'g k|sf/sf] kl/jt{g xf] < 

    	 -O_ ef}lts kl/jt{gnfO{ lsg c:yfoL kl/jt{g elgPsf] xf] < 
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	 -O{_ ef}lts kl/jt{gsf s'g} tLgcf]6f ljz]iftf eGg'xf];\ .

	 -p_ sfuhaf6 sfkL lstfa agfpg' s:tf] kl/jt{g xf] <     

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 xfd|f] b}lgs hLjg;Fu ;DalGwt ljleGg cg'ej tyf lj|mofsnfksf cfwf/df ljleGGf | 
	 kbfy{df x'g] ef}lts kl/jt{g af/] vf]hL u/L tnsf] tflnsfdf b]vfOP h:t} eg'{xf];\ /  
	 sIffdf k|:t't ug'{xf];\ M

j|m=;= kbfy{x¿ kbfy{df cfPsf] kl/jt{g

!= sf7 d]r, 6]a'n agfOPsf]  M cfsf/df kl/jt{g

@= kmnfd

#= sfuh

$= kfgL

%= g'g

 t]x|f}“ / rf}wf}“ lbg

ljifoj:t'M kbfy{df x'g] kl/jt{g (Change in matter) 

/f;folgs kl/jt{g (Chemical change)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 kbfy{df x'g] /f;folgs kl/jt{gsf] kl/ro lbg 

	 •	 /f;folgs kl/jt{gsf] ljz]iftf atfpg / k|of]uåf/f k|bz{g ug{

-v_ 	 z}Ifl0fs ;fdu|L

	 d}gaQL, nfO6/, ag{/ jf l:k|6 n]Dk, kf]l;{n]g a]l;g, g'g, lrgL, kfgL, rDrf, DofUg]l;od  
	 l/ag, 6]:66\o'a, 

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

 	 lj|mofsnfk !M k"j{1fg / dl:tis dGyg (Pre-knowledge and brain storming)

ljBfyL{nfO{ 5nkmnsf nflu lj1fg k|of]uzfnfdf n}hfg'xf];\ . kbfy{;Fu ;DalGwt ljleGg 
kl/jt{gsf af/]df ePsf] cluNnf] sIffsf] 5nkmndf cfwfl/t lgDglnlvt k|Zgx¿ ;f]w]/ 
dl:tis dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ M
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	 • 	 kbfy{df x'g] c:yfO kl/jt{gnfO{ s] elgG5 <

	 • 	 kbfy{sf ef}lts u'0fx¿ s] s] 5g\ <

	 • 	 ef}lts kl/jt{gsf ljz]iftfx¿ s] s] 5g\ <

	 •	 ;txsf] kfgL jfikLs/0f eO afbn aGg] / jiff{ x'g] k|lj|mof s:tf] kl/jt{g xf] <

	 • 	 kbfy{df c¿ s] s] kl/jt{gx¿ x'g ;S5g\ <

	 lj|mofsnfk @ M /f;folgs kl/jt{g (Chemical change)  

• 	 sfuh jf sf7 afn]/ cjnf]sg ug]{  

• 	 lzIfsn] Pp6f sfuhsf] 6'j|mf afn]/ b]vfpg], s] 
eof] cjnf]sg ug{ nufpg]

• 	 s] sfuh an]sf] Hjfnf, w'jfF / v/fgLaf6 km]l/ 
klxnfs} h:tf] sfuh aGg ;S5 t < 5nkmn  
u/fpg] 

• 	 of] kbfy{df x'g] :yfoL kl/jt{g xf] ls c:yfoL 
kl/jt{g xf] < 5nkmn ug'{xf];\ .

	 pSt k|of]u;Fu ;DalGwt k|Zgf]Q/ 5nkmnkZrft\ lgDg lgisif{{ atfOlbg'xf];\ M

sfuhnufotsf j:t'nfO{ afNbf kbfy{sf] cfGtl/s u'0fdf g} kl/jt{g cfPsf] sf/0f 
:yfoL] kl/jt{g ePsfn] of] /f;folgs kl/jt{g xf] . 

	 lj|mofsnfk # M /f;folgs kl/jt{g (Chemical change) 

	 DofUg]l;od l/ag afNg] k|of]u  

•	 ljBfyL{nfO{ lj1fg k|of]uzfnfdf nuL pko'St ;ª\
Vofdf ;d"x tof/ ug]{

•	 x/]s ;d"xnfO{ Ps Pscf]6f lrD6f (tongs) df Ps 
Ps 6'j|mf DofUg]l;od l/ag RofKg nufpg]

•	 ag{/ jf l:k|6 n]Dk afn]/ pSt DofUg]l;od 
l/agnfO{ ;Nsfpg nufpg]

•	 DofUg]l;od an]/ ag]sf] ;]tf] w'nf] h:tf] kbfy{ 
Pp6f jfrUnf; lnP/ To;df /fVg nufpg]
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•	 ca DofUg]l;odsf] u'0f / DofUg]l;od an]/ lgl:sPsf] ;]tf] w'nf]sf u'0fx¿ ;dfg 
5g\ ls 5}gg\ cjnf]sg ug{ nufpg] 

	 pSt lj|mofsnfksf cfwf/df lgDg lgisif{{ lgsfNg'xf];\ M

pSt k|of]udf an]sf] DofUg]l;odsf] cfGtl/s u'0fdf g} kl/jt{g cfPsfn] ;]tf] 
w'nf] DofUg]l;od cS;fO8 gfdsf] gofF kbfy{ ag]sf sf/0f of] /f;folgs kl/jt{g  
(chemical change) ePsf] 5 . of] k|of]udf DofUg]l;d aNbf clS;hg;Fu k|ltlj|mof 
x'G5 / ;]tf] kbfy{ DofUg]l;od cS;fO8 aG5  . pSt k|of]uafx]s xfdLn] vfPsf] vfgf 
kfrg eO{ zlSt pTkfbg x'g], kmnfddf lvof nfUg], vfg]s'/f tyf kmnkm"n nfdf] ;do 
/fVbf s'lxg], sDkf]:6 dn aGg], bfp/f tyf cGo OGwg aNbf tfkzlSt lg:sg], xfO8«f]
hg / clS;hg ldn]/ kfgL aGg] cflb klg /f;folgs kl/jt{gsf pbfx/0fsf x'g\ . 

	 lj|mofsnfk $ M /f;folgs kl/jt{g (Chemical change) 

 	 lrgLnfO{ afNg] k|of]u  

	 • 	 ljBfyL{sf] ;d"xnfO{ rDrfdf yf]/} lrgL lng nufpg]

	 • 	 o;nfO{ s]xLa]/ ag{/df ttfpg] / cfjZos ;fjwfgL ckgfpg] 

	 • 	 lrgLdf s] kl/jt{g eof] cjnf]sg ug{ nufpg]

	 • 	 ag{/df s]xLa]/ lg/Gt/ ttfpg nufpg] / s:tf] kl/jt{g eof] k|ltlj|mof lbg nufpg]

lrgLnfO{ o;/L ttfpFbf klxnf lrgL kUn]sf] b]lvG5 . o;nfO{ km]l/ lg/Gt/ ttfO /xFbf 
sfnf] v}/f] rf/sf]ndf kl/0ft x'G5 . oxfF lrgLsf] u'0fdf :yfoL kl/jt{g cfO{ rfsf]{n 
ag]sf] sf/0f of] klg /f;folgs kl/jt{sf] Pp6f pbfx/0f xf] . 

	 lj|mofsnfk % M /f;folgs kl/jt{gsf ljz]iftfx¿ (Characteristics of chemical change)  

ljBfyL{sf] ;d"xnfO{ dflysf lj|mofsnfksf cfwf/df /f;folgs kl/jt{gsf ljz]iftfx¿ 
s] s] x'g ;S5g\ Pp6f ;d"xnfO{ sDtLdf Pp6f ljz]iftf eGg nufpg'xf];\ . x/]s ;d"xn] 
eg]sf ljz]iftfx¿ lzIfsn] af]8{df l6kf]6 ub}{ hfg'xf];\ . gk'u ljz]iftfx¿ lzIfsn] yk 
ub}{ lgDgfg';f/ a'Fbfut ¿kdf ljBfyL{nfO{ l6kf]6 ug{ nufpg'xf];\ . 

	 -s_ 	/f;folgs kl/jt{g x'Fbf leGb} u'0f ePsf gofF kbfy{x¿ aG5g\ .

	 -v_ 	/f;folgs kl/jt{g :yfoL kl/jt{g x'G5 . To;}n] kbfy{nfO{ klxn]s} cj:yfdf Nofpg  
		  ;lsFb}g .

	 -u_ 	kbfy{sf] cfGtl/s agfj6df kl/jt{g x'G5 / laNs'n} gofF u'0f ePsf] kbfy{ aG5 .

	 -3_ 	/f;folgs kl/jt{g tfk lbg'k5{ h?/t k5{ cyjf /f;folgs k|ltlj|mofdfkm{t tfk  
		  lg:sG5 .
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	 lj|mofsnfk ^ M 	 ef}lts / /f;folgs kl/jt{gsf lar leGgtf (Differences between 
				    physical and chemical change)  

dflysf lj|mofsnfksf cfwf/df ljBfyL{sf] ;d"xnfO{ ef}lts / /f;folgs kl/jt{glarsf] 
sDtLdf Pp6f km/s -legGtf_ eGg nufpg] . ljBfyL{sf] ;d"xnfO\{ ef}lts / /f;folgs 
u/L b'O{ ;d"xdf ljefhg ug'{xf];\ / x/]s ;d"xn] eg]sf leGgtf lzIfsn] l6kf]6  
ub}{ hfg], lzIfsn] gk'u yk ug]{ / tflnsf agfO{ leGgtfx¿ n]lvlbg] tyf ljBfyL{nfO{ 
leGGftf;DaGwL tnsf] tflnsf l6kf]6 ug{ nufpg'xf];\ .    

ef}lts kl/jt{g /f;folgs kl/jt{g

j:t'sf] cj:yfdf dfq kl/jt{g cfpF5 . j:t'sf] cj:yf / u'0f b'j}df kl/jt{g cfpF5 .

klxn]s} cj:yfdf kmsf{pg ;lsG5 . klxn]s} cj:yfdf kmsf{pg ;lsFb}g .

kl/jt{g c:yfoL x'G5 . kl/jt{g :yfoL x'G5 .

gofF kbfy{ aGb}g  . gofF kbfy{ aG5 .

-3_ 	 d"Nofª\sg

cjnf]sg, sIffsfo{{, ;d"x sfo{, 5nkmn, u[xsfo{ / kl/of]hgf sfo{sf] k|ultsf] clen]v 
/fVg lg/Gt/ d"Nofª\sg ljlwsf] pkof]u ug'{xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg 
u/L cfjZos k[i7kf]if0f lbg'xf];\ . yk ;xof]u rflxg] ljBfyL{sf] klxrfg u/L cfjZos 
k[i7kf]if0f lbg'xf];\ . d"Nofª\sgsf nflu ljifoj:t'df cfwfl/t tn lbOP h:t} ;+1fgfTds 
If]qsf txut k|Zgx¿  ;f]Wg'xf];\ . 

	 -c_ 	/f;folgs kl/jt{g eGgfn] s] a'lemG5 <

	 -cf_ 	xfd|f] z/L/df vfgf kfrg x'g] k|lj|mof s'g k|sf/sf] kl/jt{g xf] < 

   	 -O_ 	/f;folgs kl/jt{gnfO{ lsg :yfoL kl/jt{g elgPsf] xf] < 

	 -O{_ 	/f;folgs kl/jt{gsf s'g} tLgcf]6f ljz]iftf eGg'xf];\ .

	 -p_ 	ef}lts / /f;folgs kl/jt{glarsf leGgtf pNn]v ug'{xf];\ .      

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{  

ufpF3/df :yfgLo k|ljlwsf] k|of]u u/L /S;L agfpg cGgdf drf{ (yeast) ld;fO{ 
kmd]{G6];g u/fOG5 . To;nfO{ ttfP/ lg:s]sf] afkmnfO{ lr;f] kfgLsf] dbtn] lr:ofP/ 
/S;L -cNsf]xn_ agfpg] k|lj|mofdf /f;folgs / ef}lts kl/jt{g s'g s'g r/0fdf ePsf 
5g\ . 5/l5d]s, cleefjs, OG6/g]6 jf hfgsf/ JolStsf] ;xof]u lnP/ k|ltj]bg tof/ 
u/L sIffdf k|:t't ug'{xf];\ .
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 kGw|f}“ lbg M	  	 PsfOsf] clGtd lbg

k|ltlaDag l;sfO tyf ;du| PsfOsf] d"Nofª\sg (Reflective learning and entired unit assess-
ment)

•	 ljBfyL{nfO{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltlaDag 
ug{ nufpg ;lsG5 . 

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

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

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

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

	 gd'gf k|Zgx¿ 

	 != 	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

		  -s_ 	tŒj / of}lus eGgfn] s] a'lemG5 < logLx¿nfO{ lsg z'4 kbfy{ elgPsf] xf] <   	

		  -v_ 	k/df0f' eg]sf] s] xf] < k|s[ltdf slt k|sf/sf k/df0f'x¿ kfOG5g\ <   

		  -u_ 	c0f' eg]sf] s] xf] < s:tf] c0f'df Ps} k|sf/sf k/df0f'x¿ x'G5g\ < 

		  -3_ 	of}lussf] ;a}}eGbf ;fgf] s0fnfO{ s] elgG5 < 

		  -ª_ 	ef}lts kl/jt{g eg]sf] s] xf] < o;sf tLgcf]6f ljz]iftf pNn]v ug'{xf];\ .

		  -r_ 	H2O n] s] hgfpF5 < xfO8«f]hg / clS;hg ldn]/ H2O aGbf s:tf] kl/jt{g 
			   x'G5 <

		  -5_ 	z['4 kfgLdf cG8f 8'A5 t/ g'g kfgLdf t}l/G5 lsg <
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	 @= 	 pko'St ljsNkdf l7s lrx\g -_ nufpg'xf];\ M

		  -s_ 	PsfO cfotgdf ePsf] j:t'sf] lk08nfO{ s] elgG5 <

			   (c) dfqf           (cf) an           (O) tf}n      (O{) 3gTj

		  -v_ 	k/df0f'sf On]S6«f]g / k|f]6f]gdf s'g ljB't\ rfh{ x'G5 <

			   -c_ wgfTds -kf]lhl6e_                 		   -cf_ C0ffTds -g]u]l6e_ 

			   -O_ wgfTds -kf]lhl6e_ / C0ffTds -g]u]l6e_ b'j}	   -O{_ rfh{ ljxLg 

		  -u_ 	kfgLsf] 3gTj lbOPsf dWo] s'g xf] <

			   (c) 1 gm/cm3         -cf_ 4 gm/cm3     (O) 1 kg/m3	  (O{) 100 kg/m3

		  -3_ 	tŒjsf] ;a}}eGbf ;fgf] s0fnfO s] elgG5  <

			   -c_ c0f'           -cf_ k/df0f'             -O_ Go'lSno;       -O{_ Go'6«f]g

		  -ª_ 	b'waf6 bxL aGGf' tnsf dWo] s'g k|lj|mof;Fu ;DalGwt 5 < 

			   -c_ kmd]{g6];g     			   -cf_ km\o'hg     

			   -O_ /f;folgs kl/jt{g    		  -O{_ ef}lts kl/jt{g

		  -r_ 	b'O{ jf b'O{eGbf a9L tŒjsf k/df0f'x¿ Pscfk;df lglZrt cg'kftdf ldn]/ 
			   s] aG5  < 

			   -c_ of}lus          -cf_ ld>0f         -O_ kbfy{         -O{_ tŒj

		  -5_ 	tnsf dWo] s'g k|lj|mof ef}lts kl/jt{g;Fu ;DalGwt 5 <

			   -c_ bfp/f afNbf tfk, w'jfF / rfsf]{n aGg'           

			   -cf_ kfgL hd]/ a/km aGg'        

 			   -O_ la?jfn] ;"o{sf] k|sfzaf6 vfgf agfpg'          

			   -O{_ z/L/df vfgf kfrg eO{ zlSt lg:sg'
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PsfO  !)       b}lgs k|of]usf ;fdu|Lx¿ 

			   (Materials used in daily life) 

			   cg'dflgt sfo{306f M !%

!=	 kl/ro 

o; PsfOdf xfd|f] b}lgs hLjgdf pkof]u ul/g] ljleGg kbfy{ tyf ltgsf :j¿k 
tyf u'0fx¿sf af/]df kl/lrt u/fOg] 5 . o; PsfOdf cDn, Iff/, nj0f tyf ;"rs 
kbfy{sf] kl/rosf ;fy} ltgsf ef}lts u'0f tyf pkof]lutf, ;"rs kbfy{sf] kl/ro, 
:yflgo ;fdu|Lsf] pkof]u u/L ;"rs kbfy{ agfpg] tyf ;"rssf] k|of]u u/L cDn, Iff/ 
/ nj0f 5'6\ofpg], wft' / cwft'sf] kl/ro, ltgsf] u'0f tyf pkof]lutfsf af/]df klg 
5nkmn ul/g]] 5 . pSt ljifoj:t'df s]lGb|t /xL k|of]u, ;d:of ;dfwfg, l;h{gfTds 
;f]rfO, l;sfO tyf ;~rf/ l;knufotsf Jojxf/s'zn l;ksf] ljsf; ug{ ljBfyL{nfO{  
;DalGwt k|bz{g, k|jrg ljlw, k|of]ufTds, ;d:of ;dfwffg, 5nkmn, cGj]if0f, If]q 
e|d0f nufotsf lj|mofsnfkdfdfkm{t cfjZos ;xhLs/0f ul/g] 5 . o;sf ;fy} ljleGg 
ljifoj:t'df ;d"xsfo{, mix and match, think, pair and share, T and M models, PBL, 
LBL, ABL, IBL cflb tl/sf tyf /0fgLltsf] ;d]t k|of]u ul/g] 5 .  

@= 	 l;sfO pknlAw

	 •	 cDn, Iff/ / nj0fsf ef}lts u'0fx¿ pNn]v ug{

	 •	 ;"rs kbfy{x¿sf] kl/ro lbg / logLx¿sf] k|of]uaf6 cDn, Iff/ nj0f 5'6\ofpg

	 •	 :yfgLo ;fdu|Lx¿ pkof]u u/L ;"rs kbfy{ agfpg

	 • 	 Pn'ldlgod, h:tf, rfFbL, kmnfd, tfdf / ;'gsf ef}lts u'0fx¿ / pkof]lutfx¿ 
		  pNn]v ug{

	 •	 ;Nkm/ / cfof]l8gsf ef}lts u'0fx¿ / pkof]lutfx¿ pNn]v ug{
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#= 	 ljifoj:t' tyf ;do ljefhg		  		  cg'dflgt sfo{306f !%

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

-306fdf_

!= b}lgs k|of]usf 
kbfy{sf] kl/ro  
(Introduction of 
materials used 
in daily life)

•	 b}lgs k|of]usf kbfy{sf] kl/ro  -!_

•	 ;"rs kbfy{sf] kl/ro -@_

•	 cDn (Acid) -@_

•	 Iff/ (Base) -!_

•	 nj0f (Salt)   -!_

&

@= wft' / cwft'

(Metals and  
non-metals)

•	 wft'sf] kl/ro _!_

•	 cflNdlgod (Aluminium) / h:tf (Zinc) -!_

•	 kmnfd (Iron) -!_

•	 ;'g (Gold) -!_

•	 tfdf (Copper) -!_

•	 rfFbL (Silver) -!_

•	 uGws÷;Nkm/ (Sulphur) -!_

•	 cfof]l8g (Iodine) -!_

&

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

$=	 l;sfO ;xhLs/0f lj|mofsnfk

 klxnf] lbg

ljifoj:t' M 	b}lgs k|of]usf kbfy{sf] kl/ro (Introduction of materials used in daewly life) 

;"rs kbfy{ (Indicators) sf] kl/ro

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 ;"rs kbfy{x¿sf] kl/ro lbg 

	 •	 ;"rssf] k|of]u u/L cDn, Iff/ nj0f 5'6\ofpg

-v_ 	 z}Ifl0fs ;fdu|L

 	 kfgL, t]n, sf7, r6\6fg, af]6la?jf, kmnfd, tfdf, sk8f, kmf]d, a]n'g, k]lG;n, ;fa'g,  
	 kmnfd, efF8fs'F8f, sfutL, Kofh, g'g clb ;fdu|Lx¿ 
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-u_ 	 l;sfO ;xhLs/0f lj|mofsnfk

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

				    (Brain storming and introducing the content)

 	 ljBfyL{nfO{ xfd|f] b}lgs hLjgdf k|of]u x'g] ljleGGf kbfy{ ;DaGwL k|Zgx¿ ;f]Wg'xf];\ /  
	 dl:tis dGygdfkm{t kf7sf] ;'?cft ug'{xf];\ . 

	 • 	 xfdLnfO{ efG;fdf vfgf ksfpg s] s] rflxG5 < 

	 • 	 udL{sf] ;dodf xfdLn] s] s] k|of]u u5f}{ <

	 • 	 hf8f] ofddf xfdLn] s] s] k|of]u u5f}{ <

	 • 	 g'xfpg / n'uf w'g s] rflxG5 < oL kbfy{ s;/L aG5g\ xf]nf <

	 • 	 tkfO{F{nfO{ crf/ agfpg cfpF5 < s] s] xfn]/ agfpFbf crf/ :jflbnf] x'G5 <

	 • 	 xfdL vfg]s'/fsf] ¿kdf s] s] kbfy{x¿ pkof]u u5f}F <

	 lj|mofsnfk @ M b}lgs hLjgdf pkof]u x'g] kbfy{x¿ (Materials of daily use) 

xfd|f] b}lgs hLjgdf cfjZos kg]{ ljleGg kbfy{x¿ sf] lrqsf8{ tof/ u/L ltgsf] ljz]
iftf klxrfg ug]{, vf]Hg] / ldnfpg] v]n (mix and match game) v]nfpg lgDg k|lj|mofx¿ 
ckgfpg'xf];\ . 

	 tn lbOPsf h:t} kbfy{;DaGwL lrqkQLx¿ ;ª\sng u/L Pp6f sf6'{g aS; jf 6]a'ndf /fVg] 

•	 pko'St ;ªVofdf ljBfyL{x¿nfO{ rf/ ;d"x agfpg] 

•	 vfB kbfy{, ;/;kmfO / efF8fs'F8f, lgdf{0fsfo{ tyf v]tLkftLdf ;ª\s]t ul/Psf] uf]
hL tflnsf lrqsf8{ ;Fu}sf] leQfdf em'G8\ofpg]  

•	 ljBfyL{sf] ;d"xnfO{ % ldg]6sf] ;doleq ldl;Psf sf8{ 5fg]/ ;DalGwt uf]hL 
tflnsfdf /fVg nufpg] 

•	 % ldg]6sf] ;dokl5 uf]hL 
tflnsfaf6 lems]/ km]l/ ld;fpg] 
/ csf]{ ;d"xnfO{ tf]lsPsf] ;do 
-% ldg]6_ leq km]l/ sf8{ 5fg]/ 
ldnfpg nufpg]

•	 ;a}} ;d"xsf] kfnf] gcfP;Dd of] 
lj|mofsnfk hf/L /fVg] Fig 10.1 

 



272	 lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&

•	 ;do ;Ldfleq sf8{x¿nfO{ ;a}}eGbf l56f] uf]hL tflnsfdf /fVg ;Sg] ;d"xnfO{ 
ljh]tf 3f]if0ff ug]{

of] lj|mofsnfkx¿sf cfwf/df xfd|f] b}lgs hLjgdf k|of]u x'g] kbfy{x¿nfO{ ljleGg 
;d"xdf juL{s/0f ul/G5 h'g s'g} k|fs[lts ;|f]taf6 pTkfbg ul/G5g\ eg] s'g} dfgj 
lglD{ft pBf]ux¿af6 pTkfbg ul/G5g\ .  

	 lj|mofsnfk # M kbfy{sf u'0fx¿sf] klxrfg (To identify the properties of materials)                             

•	 ljBfyL{sf] ;d"xnfO{ cfcfkm\gf] 3/df k|of]u x'g] ljleGg ;fdu|L -h:t} M 9'ª\uf, sf7sf] 
6'j|mf, kfgL, s'6f], sf]bfnf], v's'/L, a]n'gx¿, wfuf], l;of], ;fa'g, g'g, a];f/, kmnkm"n, 
;fu;AhL, sfutL, kmnfdsf] lsnf cflb_ sf] ;"rL tof/ ug{ nufpg]

•	  x/]s ;d"xnfO{ pSt ;fdu|Lsf] sDtLdf Pp6f u'0f, k|fKt ul/g] ;|f]t tyf pkof]lutf 
tflnsfdf l6kf]6 ug{ nufpg]  

•	 x/]s ;d"xnfO{ cfkm"n] tof/ u/]sf ;fdu|Lsf] ;"rL tof/ u/L kfn}kfnf] k|:t't ug{ 
nufpg]

•	 of] lj|mofsnfksf] cGtdf tnsf] tflnsf e/L lgisif{df k'Ug] 

j|m=;= j:t' d'Vo u'0f k|fKt ;|f]t pkof]lutf

!= 9'ª\uf tf}n x'G5, s8f 5 k|fs[lts ;|f]t
3/ tyf kvf{n agfpg, 
d"lt{ agfpg

@= sf7sf] 

#= kfgL

$= a]n'gx¿

%= kmf]d

^= sfutL

&= ;fu;AhL

*= g'g

(= a];f/

!)= kmnfdsf] lsnf

pSt lj|mofsnfkkZrft\ x/]s ;d"xnfO{ cfkm"n] l;s]sf] / cg'ej u/]sf] cfwf/df  
b}lgs hLjgdf pkof]udf cfpg] cGo kbfy{sf u'0fx¿ k|ltlaDag ug{ nufpg'xf];\ . 
cfjZostfg';f/ lzIfsn] yk ;xhLs/0f ug'{xf];\ . 
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-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGtdf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} jifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ 	b}lgs k|of]usf kbfy{ eg]sf] s] xf] <   

	 -cf_ 	xfd|f] 3/sf] efG;fdf k|of]udf cfpg] s'g} % kbfy{sf] gfd lbg'xf];\ <

	 -O_ 	xfd|f] b}lgs hLjgdf s:tf s:tf kbfy{sf] k|of]u ul/Psf] x'G5 < 

	 -O{_ 	3/df ;/;kmfOdf pkof]u ul/g] kbfy{sf] pbfx/0f lbg'xf];\ . 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

ljBfyL{nfO{ cfcfkmgf] 3/sf] efG;fdf lrof ksfpg, t/sf/L ksfpg, crf/ agfpg, 
efF8fs'F8f ;kmf ug{ s] s] rflxG5 / tL j:t'x¿ lsg k|of]u ul/G5g\ / sxfF kfOG5g\ ;"rL 
tof/ u/L tflnsfdf eg'{xf];\ / sIffdf k|:t't ug'{xf];\ .

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

ljifoj:t' M ;"rs kbfy{ (Indicators)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 ;"rs kbfy{x¿sf] kl/ro lbg / logLx¿sf] k|of]uaf6 cDn, Iff/ nj0f 5'6\ofpg

	 •	 :yfgLo ;fdu|Lx¿ pkof]u u/L ;"rs kbfy{ agfpg

-v_ 	 z}Ifl0fs ;fdu|L

sfutL, r/Lcldnf] emf/, ;fa'g , 6'yk]:6, g'g, ln6d; k]k/, ldyfOn cf]/]Gh, k]mgf]Nkm\
yflng, a];f/, u'nfkmsf] km"n, r'sGb/, /ftf] aGbfsf]kLsf] kft, Kofh, zAbkQLx¿, uf]hL 
tflnsf (Pocket chart) 

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

 	 lj|mofsnfk ! M dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the content):

 	 ljBfyL{nfO{ kbfy{;DaGwL lgDglnlvt k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpFb} kf7sf]  
	 ;'?cft ug'{xf];\ . 
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	 • 	 xfd|f] b}lgs hLjgdf k|of]ux'g] kbfy{x¿ s'g s'g k|sf/sf 5g\ < 

	 • 	 s] oL ;a}} kbfy{x¿ k|s[ltd} kfOG5g\ t < 

	 • 	 xfdL efG;fdf vfgf tof/ ug{ s:tf s:tf kbfy{sf] pkof]u u5f}F < 

	 •	 ;"rs kbfy{ s]nfO{ elgG5 xf]nf <

	 • 	 s'g} j:t' cDn jf Iff/ s] xf] s;/L kQf nufOG5 <

	 lj|mofsnfk @ M 	 ;"rs kbfy{sf] pkof]u u/L cDn klxrfg ug]{ (To identify acid using 
				    indicators)

	 of] lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ / cfjZos lgb]{zg  
	 lbFb} lgDgfg';f/sf] lj|mofsnfkdf ;xefuL u/fpg'xf];\ .

•	 ljBfyL{sf] rf/ ;d"x agfpg] / k|of]uzfnfdf sfd ug]{ tl/sf tyf ;fjwfgLsf 
;DaGwdf Wofgfsif{0f u/fpg]

•	 x/]s ;d"xnfO{ ln6d; k]k/, ldyfOn cf]/]Gh, km]gf]Nkm\yflng, sf6]sf] sfutLsf] 
Pp6f 6'j|mf / ;fa'gsf] 3f]n lng nufpg]  

•	 x/]s ;d"xnfO{ s]xL k/LIf0f gnL -6]:66\o'a_ /flvPsf] Ps Pscf]6f ;]6 tyf xf]N8/
sf] Joj:yf ul/lbg]

•	 ca Pp6 6]:66\o'nfO{ xf]N8/n] ;dfP/ To;df sfutLsf] /; tof/ ug{ nufpg] / 
yf]/} kfgL /fv]/ 3f]n agfO{ b'O{cf]6f 6]:66\o'adf a/fa/ dfqfdf vGofpg nufpg]

•	 klxnf] 6]:66\o'asf] 3f]ndf /ftf] / lgnf] ln6d; k]k/ 8'afpg nufpg], s] glthf 
cfof] tflnsfdf l6kf]6 ug{ nufpg]

•	 6]:66\o'asf] 3f]ndf Ps b'O{ yf]kf ldyfOn c/]Gh /fVg nufpg], o;sf] s] glthf 
cfof] tflnsfdf l6kf]6 ug{ nufpg]

•	 km]l/ bf];|f] 6]:66\o'asf] 3f]ndf Ps b'O{ yf]kf km]gf]Nkm\yflng /fVg nufpg], s] glthf 
cfof] tflnsfdf l6kf]6 ug{ nufpg]

•	 km]l/ c¿ b'O{cf]6f 6]:66\o'adf ;fa'gsf] emf]n /fVg nufpg] / k|To]sdf klxnf 
ln6d; k]k/, ldyfOn c/]Gh / km]gf]Nkm\yflng OlG8s]6/x¿ dflysf] lj|mofsnfk 
h:t} /fVg / glthfnfO{ tnsf] tflnsfdf eg{ nufpg] 

•	 o;}u/L c¿ b'O{cf]6f 6]:66\o'adf vfg]g'gsf] 3f]n tof/ u/L dflys} lj|mofsnfk 
bf]xf]¥ofpg nufpg] / k|fKt glthfnfO{ tflnsfdf n]Vg nufpg]
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j|m=;= ;"rs kbfy{sf] gfd

sfutLsf] /;df  

b]lvPsf] /ª 

kl/jt{g 

;fa'gsf] emf]ndf  

b]lvPsf] /ª  

kl/jt{g

g'gkfgLsf] 3f]ndf 

b]lvPsf] /ª  

kl/jt{g

!= /ftf] ln6d; k]k/

@= lgnf] ln6d; k]k/

#= ldyfOn c/]Gh

$= km]gf]Nkm\yflng

x/]s ;d"xnfO{ pSt lj|mofsnfksf] glthfnfO{ tflnsfdf clen]vLs/0f ug{ nufpg'xf];\ . 
sfutLsf] /;, ;fa'gsf] emf]n / g'gkfgLsf] 3f]ndf pSt tLgcf]6f kbfy{ /fVbf s:tf]  
kl/jt{g b]lvof] / lsg /ª kl/jt{g ePsf] xf]nf ;d"xdf 5nkmn u/L lgisif{{ kQf nufpg 
nufpg'xf];\ . 

cldnf] :jfbsf] sfutLsf] /;, ;fa'gsf] emf]n h:tf] lrKnf] kbfy{ cflbdf /fVbf dflysf] 
tflnsfdf h:t} /ª kl/jt{g ug{ ;Sg] kbfy{nfO{ ;"rs (Indictor) elgG5 . 
dflysf] k|of]udf ln6d; k]k/, ldyfOn cf]/]Gh / km]gf]Nkm\yflng ;"rs kbfy{ x'g\ .

	 lj|mofsnfk # M 	 ;"rs kbfy{sf] pkof]u u/L cDn, Iff/ / nj0f klxrfg ug]{ 

				    (To identify acid, base and salt using indicators) 

•	 pSt lj|mofsnfk @ sf] glthfsf cwf/df 
;d"xdf k|Zgf]Q/ 5nkmn ug'{xf];\ . sfutLsf]  
/;, ;fa'gsf] dmf]n / g'gkfgLsf] 3f]ndf pSt 
tLg k|sf/sf ;"rs kbfy{ /fVbf s:tf] kl/
jt{g b]lvof] / lsg /ª kl/jt{g ePsf] xf]
nf ;d"xdf 5nkmn u/L lgisif{{ kQf nufpg 
nufpg'xf];\ . dflysf] tflnsfdf b]lvPsf] 
/ª kl/jt{gsf cfwf/df lgDg lgisif{ :ki6 
kfg'{xf];\ . 

•	 pSt lj|mofsnfkdf sfutLsf] /;n] o;n] 
lgnf] ln6d; / ldyfOn c/]GhnfO{ /ftf] agfpF5 eg] km]gf]NkmyflngnfO{ s'g} /ª\
uxLg agfpF5 . To;}n] sfutLsf] /;df cDn -Pl;8_ 5 eGg] hgfpF5 .

•	 o;}u/L ;fa'gsf] emf]nn] /ftf] ln6d;nfO{ lgnf], ldyfOn c/]GhnfO{ kx]Fnf] / km]gf]
Nkm\yflngnfO{ /ftf] a}hgL -lkª\s_ agfPsf] x'gfn] o;df Iff/ ePsf] k|dfl0ft x'G5 . 
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	 o;}u/L g'gkfgLsf] 3f]nn] /ftf] / lgnf] ln6d;, ldyfOn c/]Gh / km]gf]Nkm\yflngnfO{ s'g}  
	 /ªdf kl/jt{g gug]{ x'gfn] of] lgl:j|mo jf Go'6«n b]lvPsf] sf/0f pSt g'gkgLsf] 3f]n  
	 nj0f ePsf] k|dfl0ft x'G5 . 

cldnf] :jfb ePsf cDn, 6/f]{ / lrKnf] u'0f ePsf Iff/ tyf nj0f -g'g_ nfO{ klxrfg 
ug'{k/]df ln6d; k]k/, ldyfOn cf]/]Gh / km]gf]Nkm\yflng h:tf ;fwf/0f ;"rs (ordi-
nary indicators) sf] k|of]u ul/G5 .

	 lj|mofsnfk $ M 	 :yfgLo ;fdu|Lsf] pkof]u u/L ;"rs kbfy{ agfpg] tl/sf (To prepare 
				    indicators using local meterials): 

;"rs kbfy{ s;/L aG5 xf]nf < s] o;nfO{ xfd|f] :yfgLo :t/df kfOg] ;|f]taf6 klg 
agfpg ;lsG5 t < o:tf ;fdu|Lx¿ s] s] xf]nfg < cflb k|Zgdf cfwfl/t 5nkmn 
ug'{xf];\ . :yfgLo ;fdu|Laf6 ;"rs kbfy{ agfpg] af/]df lgDg lj|mofsnfk u/fpg'xf];\ .

•	 ljBfyL{sf] Pp6f ;d"xnfO{ Kofhsf] bfgf, csf]{ ;d"xnfO{ a];f/sf] w'nf], csf]{ ;d"xnfO{ 
/ftf] aGbfsf]kLsf] kft / csf]{nfO{ r'sGb/ lng nufpg]

•	 Kofh lnPsf] ;d"xnfO{ Kofh dl;gf] u/L sf6]/ cNsf]xn jf sfutLsf] /;df 8'afO 
@) ldg]6 hlt pdfNg nufpg] / lkmN6/ k]k/sf] dbtn] 5fg]/ lj|mofsnfk @ / # 
df h:t} ;"rssf] ¿kdf k|of]u ug{ nufpg]

•	 a];f/, /ftf] aGbfsf]kLsf] /; / r'sGb/ lng] ;d"xnfO{ klg dl;gf] u/L 6'j|mfO /; 
agfpg nufpg] / lj|mofsnfk @ / # df h:t} ;"rssf ¿kdf k|of]u ug{ nufpg]

•	 x/]s ;d"xnfO{ sfutLsf] /;, ;fa'gkfgLsf] emf]n, uf]ne]F8fsf] /; / g'gkfgLsf] 
3f]n 6]:66\o'adf /fVg nufpg]

	 cfkm"n] tof/ u/]sf] ;"rs kbfy{nfO{ sfutLsf] ;/, ;fa'gkfgLsf] emf]n, uf]ne]F8fsf] 
/; / g'gkfgLsf] 3f]n;Fu k/LIf0f u/L glthf tnsf] tflnsfdf eg{ nufpg] 

j|m=;=

:yfgLo ;fdu|Laf6 

tof/ ul/Psf] 

;"rs kbfy{

sfutLsf] 

/;df  

b]lvPsf] /ª 

kl/jt{g 

;fa'gsf] 

/;df  

b]lvPsf] /ª 

kl/jt{g

g'gkfgLsf]  

3f]ndf  

b]lvPsf] /ª 

kl/jt{g

uf]ne]“8fsf]  

3f]ndf  

b]lvPsf] /ª 

kl/jt{g

!= /ftf] aGbfsf]kL /;

@= a];f/sf] 3f]n

#= r'sGb/sf] /;

$= Kofhsf] /;
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pSt lj|mofsnfksf cfwf/df ;"rssf af/]df lgDgfg';f/ JofVof ul/lbg'xf];\ M 

:yfgLo ;fdu|Laf6 tof/ ul/Psf] ;"rs kbfy{df cDn, Iff/ / nj0fsf 3f]nn] ljleGg 
/ªdf kl/jt{g b]vfpg ;S5 . 3/fo;L k|of]udf ul/g] ljleGg pbfx/0f h:t}M a];f/sf] 
3f]n k/]sf] n'uf ;fa'gn] w'Fbf /ftf] x'g], v/fgL, t]n / a];f/sf] ld>0f v;L tyf /fFufsf] 
df;' -5fnf_ df bNbf /ftf] aGg' cflb klg ;"rssf pbfx/0f x'g\ .

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ ;"rs kbfy{ eg]sf] s] xf] <   

	 -cf_ s'g} tLg ;"rs kbfy{sf] gfd lbg'xf];\ .

	 -O_ s'g s'g :yfgLo ;fdu|Laf6 ;"rs kbfy{ agfpg ;lsG5 < 

	 -O{_ Kofhsf] kqaf6 s;/L ;"rs kbfy{ agfpg ;lsG5 < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

u'nfkmsf] km"nsf] /;af6 ;"rs kbfy{ tof/ u/L cDn, Iff/ / nj0fdf k|ltlj|mof u/fpFbf 
s:tf] /ªdf kl/jt{g x'G5 tflnsfdf tof/ u/L sIffdf k|:t't ug'{xf];\ .
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 rf}yf] / kf“rf}“ lbg  

ljifoj:t'M cDn (Acid)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 cDnsf] kl/ro lbg / o;sf k|sf/x¿ atfpg

	 •	 ;"rs kbfy{x¿sf] k|of]uaf6 cDn klxrfg ug{

-v_ 	 z}Ifl0fs ;fdu|L 

cldnf] :jfbsf kbfy{xa¿ h:t} M sfutL, ef]u6], r/Lcldnf] emf/, uf]ne]F8f, ln6d;  
k]k/, ldyfOn cf]/]Gh, km]gf]Nkm\yflng, vlgh cDnx¿M xfO8«f]Snf]l/s cDn, ;Nkm\o'l/s 
cDn / gfOl6«s cDn

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

 	 lj|mofsnfk ! M 	 dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
				    content)

 	 ljBfyL{nfO{ kbfy{;DaGwL lgDglnlvt k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpFb} kf7sf]  
	 ;'?cft ug'{xf];\ . 

	 •	 xfd|f] b}lgs hLjgdf s:tf s:tf kbfy{x¿sf] k|of]u ul/G5 <  

	 •	 cDn eg]sf] s] xf]nf < 

	 •	 s'g s'g kbfy{df cDn kfOG5 <

	 •	 ;"rs kbfy{ s]nfO{ elgG5 <

	 •	 s'g} j:t' cDn xf] ls xf]Og s;/L kQf nufOG5 <

 	 lj|mofsnfk @ M ;"rs kbfy{sf] pkof]u u/L k|fª\ufl/s cDn (organic acid) klxrfg ug]{ 
	 (To identify organic acid using indicators)

	 of] lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ / cfjZos lgb]{zg  
	 lbFb} lgDgfg';f/sf] lj|mofsnfkdf ;xefuL u/fpg'xf];\ .

•	 ljBfyL{sf] rf/ ;d"x agfpg] / k|of]uzfnfdf sfd ubf{ ckgfpg' kg]{ ;fjwfgLsf 
;DaGwdf Wofgfsif{0f u/fpg]

•	 x/]s ;d"xnfO{ ln6d; k]k/, ldyfOn cf]/]Gh, km]gf]Nkm\yflng, sf6]sf] sfutLsf] 
Pp6f 6'j|mf / r/Lcldnf] emf/, uf]ne]F8f lnP/ k|To]ssf] 3f]n 6]:66\o'adf tof/ ug{ 
nufpg]  
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•	 x/]s ;d"xn] 6]:66\o'adf tof/ u/]sf] sfutLsf] /;, r/Lcldnf]sf] /;, uf]ne]F8fsf] 
/;nfO{ kfn}kfnf] ln6d; k]k/, ldyfOn cf]/]Gh, km]gf]Nkm\yflng OlG8s]6/ -;"rs_ 
;Fu cluNnf] lbgsf] lj|mofsnfk h:t} k/LIf0f u/L glthf l6kf]6 ug{ nufpg] 

•	 k|To]s 3f]ndf ln6d; k]k/, ldydOn c/]Gh / km]gf]Nkm\yflng OlG8s]6/x¿;Fu hfFr 
u/L cfPsf] glthfnfO{ tnsf] tflnsfdf eg{ nufpg], h:t} M 

j|m=;=
;"rs kbfy{sf] 

gfd

sfutLsf] /;df  

b]lvPsf] /ª  

kl/jt{g 

uf]ne]F8fsf] /;df 

b]lvPsf] /ª 

 kl/jt{g

r/Lcldnf]sf] 

3f]ndf b]lvPsf] 

/ª kl/jt{g

!= /ftf] ln6d; k]k/ /ª kl/jt{g ePg

@= lgnf] ln6d; k]k/ /ftf] /ªdf kl/jt{g

#= ldyfOn c/]Gh /ftf] /ªdf kl/jt{g

$= km]gf]Nkm\yflng /ª\uxLg

x/]s ;d"xnfO{ pSt lj|mofsnfksf] glthfnfO{ 
tflnsfdf clen]vLs/0f ug{ nufpg'xf];\ . 
sfutLsf] /;, r/Lcldnf] / uf]ne]F8fsf] 
/;df pSt tLgcf]6f kbfy{;Fu ;"rs /fVbf 
s:tf] kl/jt{g b]lvof] ;d"xdf 5nkmn u/L 
lgDgfg';f/sf] lgisif{{ eGg nufpg'xf];\ . 

cldnf] :jfbsf sfutLsf] /;, r/Lcldnf], uf]ne]F8fsf] /; cflbdf cDn /x]sf] 
s'/f ;"rsdfkm{t yfxf x'G5 . sldnf tyf df}/Ln] lrNbf xfd|f] z/Ldf kmld{s cDn  
k7fPsf] sf/0f lrn]sf] 7fpFdf kf]Ng] / ;'lgg] x'G5 . o;/L lrqdf bf]vfP h:t} af]6la?jf, 
kmnkm"n tyf hLjhGt'af6 k|fKt cDnx¿ k|fª\ufl/s cDn (organic acid) x'g\ . 

	 lj|mofsnfk # M 	 ;"rs kbfy{sf] pkof]u u/L ck|fª\ufl/s cDn (inorganic acid) klxrfg ug]{ 
				    (To identify inorganic acid using indicators)

	 of] lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg] / cfjZos lgb]{zg lbFb}  
	 lgDgfg';f/sf] lj|mofsnfkdf ;xefuL u/fpg'xf];\ .

•	 ljBfyL{sf] rf/ ;d"x agfpg] / k|of]uzfnfdf sfd ubf{ ckgfpg' kg]{ 
;fjwfgLsf ;DaGwdf Wofgfsif{0f u/fpg]

•	 x/]s ;d"xnfO{ xfO8«f]Snf]l/s cDn, ;Nkm\o'l/s cDn / gfOl6«s cDn 
/flvPsf 8«lkª af]tn tyf ;"rs kbfy{x¿ -ln6d; k]k/, ldyfOn 
cf]/]Gh, km]gf]Nkm\yflng_ lng nufpg]  

k|fª\ufl/s 
cDnx¿ 

 



280	 lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&

•	 /flvPsf 8«lkª af]tnsf xfO8«f]Snf]l/s cDn, ;Nkm\o'l/s cDn / gfOl6«s cDn 
h:tf vlgh cDn xft tyf n'ufdf gkf/L xf]l;of/Lk'j{s k|To]s ;"rs kbfy{;Fu 
6]:66\o'adf /fvL hfFr ug{ / glthf l6kf]6 ug{ nufpg] 

•	 k|To]snfO{ OlG8s]6/x¿;Fu cDnsf] hfFr u/L cfPsf] glthfnfO{ tnsf] tflnsfdf 	
eg{ nufpg] 

j|m=;= ;"rs kbfy{sf] gfd

xfO8«f]Snf]l/s 

cDndf b]lvPsf] 

/ª kl/jt{g 

;Nkm\o'l/s 

cDndf b]lvPsf] 

/ª kl/jt{g

gfOl6«s cDndf 

b]lvPsf] /ª 

kl/jt{g

!= /ftf] ln6d; k]k/

@= lgnf] ln6d; k]k/

#= ldyfOn c/]Gh

$= km]gf]Nkm\yflng

x/]s ;d"xnfO{ pSt lj|mofsnfksf] glthfnfO{ tflnsfdf clen]vLs/0f ug{ nufpg'xf];\ . 
xfO8«f]Snf]l/s cDn, ;Nkm\o'l/s cDn / gfOl6«s cDn tLg k|sf/sf ;"rs kbfy{df /fVbf 
s:tf] kl/jt{g b]lvof] ;d"xdf 5nkmn u/L lgisif{{ kQf nufpg'xf];\ . 

k|of]uzfnfdf k|of]u ul/g] xfO8«f]Snf]l/s cDn, ;Nkm\o'l/s cDn / gfOl6«s cDn  
ck|fª\ufl/s cDn (inorganic acid) x'g\ / logLx¿ s8f k|s[ltsf x'G5g\ . 

	 lj|mofsnfk $M 	 kbfy{df kfOg] k|fª\ufl/s cDn klxrfg ug]{ (To identify organic acids 
				    present in materials)

ljBfyL{nfO{ cluNnf] lbg cfcfkmgf] ;d"xdf 3/af6 b'w, bxL, ef]u6], cldnf] crf/, sfutL, 
:ofp, cª\u'/, lr;f] k]o kbfy{ cflb 3/fo;L ;fdu|Lx¿ Nofpg lgb]{zg lbg'xf];\ . ljBfyL{n] 
hDdf u/]sf ;fdu|L;Fu ;DalGwt lgDgfg';f/sf] lj|mofsnfkdf ;xefuL u/fpg'xf];\ .

•	 ljBfyL{sf] ;d"xdf hDdf u/]sf ;fdfu|Lsf] 3f]n tof/ u/L ;"rs kbfy{;Fu hfFr ug{] 
/ glthf l6kf]6 ug{ nufpg]

•	 cfkm"n] hDdf u/]sf 3/fo;L k|of]usf 
cldnf ;fdfu|Ldf s:tf] s:tf] k|sf/
sf] cDn 5 xf]nf < ;d"xdf 5nkmn ug{ 
nufpg'xf];\ . 5nkmnkZrft\ ljleGg 
kbfy{df kfOg] cDnsf] gfd tyf ;|f]t] 
lbOPsf] h:t} tflnsf agfO{ ljBfyL{nfO{ 
eg{ nufpg'xf];\ .
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	 lj|mofsnfk %M 	 cDnsf ef}lts u'0fx¿ klxrfg ug]{ (To identify physical properties 
				    of acids)

	 dflysf lj|mofsnfksf cfwf/df cDnsf s]xL ef}lts u'0fx¿af/] lgDgfg';f/sf k|Zgx¿  
	 ljBfyL{nfO{ kfn}kfnf] ;f]Wg'xf];\ . 

	 • 	 s'g} kbfy{ cDn xf] ls xf]Og s;/L kQf nufOG5 <

	 • 	 cDnsf] :jfb s:tf] x'G5 <

	 • 	 s]xL cDnLo kbfy{sf] gfd eGg'xf];\ .

	 ljBfyL{n] eg]sf pQ/x¿ lzIfsn] af]8{df l6kf]6 ub}{ hfg'xf];\ . lzIfsn] c¿ yk ub}{ d"Vo  
	 ef}lts u'0fx¿af/]] ;"rL tof/ ul/lbg'xf];\ . 

cDnsf] :jfb cldnf] x'G5, o;n] lgnf] ln6d;nfO{ /ftf] /ªdf kl/0ft u5{ . s8f 
cDnn] 5fnfnfO{ kf]N5, ldyfOn c/]GhnfO{ /ftf] agfpF5 eg] km]gf]Nkm\yflngnfO{ s'g}  
/ªdf kl/0ft ub}{g .

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGtdf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ M 

	 -c_ 	cDn eg]sf] s] xf] <   

	 -cf_ 	cDn ePsf s'g} tLg kbfy{sf] gfd lbg'xf];\ <

	 -O_ 	cDn ePsf kbfy{x¿ s] s]df k|of]u ul/G5g\ <  

	 -O{_ 	s:tf] cDnnfO{ k|fª\ufl/s cDn elgG5 < 

	 -p_	 s8f cDnsf tLgcf]6f pbfx/0f eGg'xf];\ . 

-ª_	  u[xsfo{÷kl/of]hgf sfo{ 

cfkm\gf] 3/df k|of]u ul/g] ljleGg cldnf] :jfbsf kbfy{ -h:t}M sfutL, ;'Gtnf, uf]ne]F8f, 
ds/sfFrLsf] kft, r/Lcldnf], r's cflb_ ;ª\sn u/]/ To;sf] kfgL;Fu 3f]n agfpg'xf];\ 
/ lzIfssf] ;xof]udf ljBfnosf] lj1fg k|of]uzfnfdf ePsf ;"rs kbfy{;Fu k|ltlj|mof 
u/fpg'xf];\ . o;/L k|ltlj|mof u/fpFbf s:tf] /ªdf kl/jt{g x'G5 , tflnsfdf tof/ u/L 
sIffdf k|:t't ug'{xf];\ .
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 5}7f}“ lbg   

ljifoj:t'M Iff/ (Base)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 •	 Iff/sf] kl/ro lbg / o;sf u'0fx¿ atfpg

	 •	 ;"rs kbfy{x¿sf] k|of]uaf6 Iff/ klxrfg ug{

-v_ 	 z}Ifl0fs ;fdu|L

tLtf] / 6/f]{ :jfbsf Iff/Lo kbfy{x¿ h:t} M sfFrf] xn'jfa]b, ltt]s/]nf, ln6d; k]k/, 
ldyfOn cf]/]Gh, km]gf]Nkm\yflng, Iff/x¿M ;f]l8od xfO8«f]S;fO8, kf]6fl;od xfO8«f]S;fO8, 
PNd'lgod xfO8«f]S;fO8, DofUg]l;od xfO8«f]S;fO8 cflb .

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

 	 lj|mofsnfk ! M  dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
				    content)

 	 ljBfyL{nfO{ Iff/Lo kbfy{;DaGwL lgDg k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpFb} kf7sf]  
	 ;'?cft ug'{xf];\ .  

	 • 	 Iff/ eg]sf] s] xf]nf < 

	 • 	 s'g s'g kbfy{df Iff/ kfOG5 <

	 • 	 s'g} j:t' Iff/ xf] ls xf]Og s;/L kQf nufOG5 <

	 • 	 xfd|f] b}lgs hLjgdf k|of]u x'g] s:tf s:tf kbfy{x¿df Iff/ x'G5 xf]nf <

	 • 	 cldnf] / 6/f]{ :jfbsf kbfy{lar s] km/s 5 <

	 • 	 k/Dk/fut rngcg';f/ n'uf ;kmf ug{ v/fgLsf] emf]n k|of]u ul/GYof] lsg < 

 	 lj|mofsnfk @ M 	 ;"rs kbfy{sf] pkof]u u/L Iff/ (Base) klxrfg ug]{ (To identify base 
				    using indicators) 

	 oL lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ / cfjZos lgb]{zg 		
	 lbFb} lgDgfg';f/sf] lj|mofsnfkdf ;xefuL u/fpg'xf];\ .

•	 ljBfyL{sf] rf/ ;d"x agfpg] / k|of]uzfnfdf sfd ubf{ ckgfpg' kg]{ ;fjwfgLsf 
;DaGwdf Wofgfsif{0f u/fpg] 

•	 x/]s ;d"xnfO{ ;"rsx¿ ln6d; k]k/, ldyfOn cf]/]Gh, km]gf]Nkm\yflng, lng nufpg]  

	 x/]s ;d"xnfO{ k|of]uzfnfdf /flvPsf  Iff/x¿M ;f]l8od xfO8«f]S;fO8, kf]6fl;od 
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xfO8«f]S;fO8, PNd'lgod xfO8«f]S;fO8 cflbsf] 6]:66\o'adf 3f]n agfpg nufpg] 
/ kfn}kfnf] ln6d; k]k/, ldyfOn cf]/]Gh, km]gf]Nkm\yflng OlG8s]6/ -;"rs_ ;Fu 
cluNnf] lbgsf lj|mofsnfkdf h:t} k/LIf0f u/L glthf l6kf]6 ug{ nufpg] 

•	 o;}u/L ;fa'g, ltt]kftL, v/fgL / 6'yk]:6sf] klg 3f]n tof/ ug{ nufpg] / dflys} 
lj|mofsnfk bf]xf]¥ofpg nufpg]

•	 k|To]s 3f]ndf ln6d; k]k/, ldyfOn c/]Gh / km]gf]Nkm\yflng OlG8s]6/x¿;Fu hfFr 
u/L cfPsf] glthfnfO{ tnsf] tflnsfdf eg{ nufpg] 

j|m=;= ;"rs kbfy{→
/ftf] 

ln6d;  

k]k/

lgnf] 

ln6d;  

k]k/

ldyfOn  

c/]Gh
km]gf]Nkm\yflng

!= ;f]l8od xfO8«f]S;fO8sf] 
3fndf b]lvPsf] /ª  
kl/jt{g

lgnf] /ªdf 
kl/jt{g 
eof]

/ª  
kl/jt{g 
ePg

kx]Fnf] /ªdf 
kl/jt{g 
eof]

sn]hL jf 
lkª\s /ªdf 
kl/jt{g eof]

@= kf]6fl;od xfO8«f]
S;fO8sf] 3f]ndf  
b]lvPsf] /ª kl/jt{g

#= PNd'lgod xfO8«f]
S;fO8sf] 3f]ndf  
b]lvPsf] /ª kl/jt{g

$= ;fa'gsf 3f]n 

%= t'yk]:6sf] 3f]n

^= ltt]kftLsf] /;

&= v/fgLsf] 3f]n

x/]s ;d"xnfO{ pSt lj|mofsnfksf] glthfnfO{ tflnsfdf clen]vLs/0f ug{ nufpg'xf];\ . 
pSt tLg k|sf/sf ;"rs kbfy{nfO{ Iff/df /fVbf s:tf] kl/jt{g b]lvof] ;d"xdf 5nkmn 
u/L lgDgfg';f/ lgisif{ kQf nufpg nufpg'xf];\ . 

ltt]kftL, ;fa'g, 6'yk]:6, ;f]l8od tyf kf]6fl;o xfO8«f]S;fO8 cflbdf Iff/ /x]sf] s'/f 
;"rsdfkm{t yfxf x'G5 . logLx¿sf] :jfb tLtf] jf 6/f]{] x'G5 / 5'Fbf lrKnf] x'G5g\ . 
sldnf tyf df}/Ln] lrNbf xfd|f] z/L/df kmld{s cDn k7fPsf] sf/0f lrn]sf] 7fpFdf  
kf]Ng] / ;'lgg] x'G5 h;sf] c;/ sd ug{ ;fa'gn] w'g] jf ltt]kftL bNg] ubf{ lk8f sd 
x'G5 . o;sf] sf/0f cDn / Iff/lar k|ltlj|mof eP/ xf] . 
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	 lj|mofsnfk # M 	 Iff/sf ef}lts u'0fx¿ klxrfg ug]{ (To identify physical properties 
				    of base)

	 x/]s ;d"xsf ;b:onfO{ Iff/sf] emf]n 5f]P/ cg'ej ug{ nufpg'xf];\ . dflysf lj|mofsnfksf  
	 cfwf/df Iff/sf s]xL u'0fx¿af/] lgDgfg';f/sf k|Zgx¿ ljBfyL{nfO{ kfn}kfnf] ;f]Wg'xf];\ . 

	 •	 s'g} kbfy{ Iff/ xf] ls xf]Og s;/L kQf nufOG5 <

	 • 	 s] Iff/n] klg ;"rs kbfy{;Fu /ª kl/jt{g u5{ t <  

	 • 	 Iff/sf] :jfb s:tf] x'G5 < o;nfO{ 5'Fbf s:tf] dx;'; 
		  x'G5 <

	 • 	 Iff/ x'g] s]xL kbfy{sf] gfd eGg'xf];\ .

ljBfyL{n] eg]sf pQ/x¿ lzIfsn] af]8{df l6kf]6 ub}{  
hfg'xf];\ . lzIfsn] yk ub}{ Iff/sf ef}lts u'0fx¿af/] 
lgDgfg';f/sf] ;"rL tof/ ul/lbg'xf];\ . 

Iff/sf] :jfb lttf] / 6/f]{ x'G5, Iff/n] /ftf] ln6d;nfO{ 
lgnf] /ªdf kl/0ft u5{, ldyfOn c/]GhnfO{ kx]Fnf] agfpF5 
eg] km]gf]Nkm\yflngnfO{ u'nfkmL /ªdf kl/0ft u5{ . Iff/nfO{ 
5'Fbf ;fa'g h:t} lrKnf] x'G5 .

	 lj|mofsnfk $ M kf7\ok':tsdf lbOPsf lgDglnlvt j|mofsnfk klg u/fpg'xf];\ M

 

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ M 
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	 -c_ Iff/ eg]sf] s] xf] <   

	 -cf_ Iff/ ePsf s'g} tLg kbfy{sf] gfd lbg'xf];\ .

	 -O_ Iff/ ePsf kbfy{x¿ s] df k|of]u ul/G5g\ <  

	 -O{_ Iff/n] ldyfOn c/]Gh / km]gfNkm\yflng;Fu k|ltlj|mof u/fpFbf s:tf] c;/ b]lvG5 < 

	 -p_ k|of]uzfnfdf /flvg] s8f s8fsf b'O{cf]6f pbfx/0f eGg'xf];\ < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

cfkm\gf] 3/df k|of]u ul/g] tyf j/k/ kfOg] ljleGg lttf] / 6/f]{ :jfbsf kbfy{, h:t} M 
sfFrf] xn'jfa]b, ltt]s/]nf, ltt]kftL, ;'Gtnf, ;fa'g, 6'yk]:6, v/fgL cflb_ ;ª\sng u/]/ 
Nofpg'xf];\ . tL kbfy{sf] kfgL;Fu 3f]n tof/ ug'{xf];\ / lzIfssf] ;xof]udf ljBfnosf] 
lj1fg k|of]uzfnfdf ePsf ;"rs kbfy{;Fu k|ltlj|mof u/fpg'xf];\ . o;/L k|ltlj|mof  
u/fpFbf s:tf] /ªdf kl/jt{g x'G5 tflnsfdf tof/ u/L k|:t't ug'{xf];\ .

 ;ftf}“ lbg  

ljifoj:t' M nj0f (Salt)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]]Zo 

	 • 	 nj0fsf] kl/ro lbg / o;sf ef}lts u'0fx¿ atfpg

	 •	 ;"rs kbfy{x¿sf] k|of]uaf6 nj0f klxrfg ug{

-v_ 	 z}Ifl0fs ;fdu|L

	 vfg] g'g -;f]l8od Snf]/fO8_, ;f]l8od sfaf]{g]6, sk/ ;Nkm]6 -lgnf] t'yf]_, ln6d; k]k/,  
	 ldyfOn cf]/]Gh, km]gf]Nkm\yflng, cflb .

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

 	 lj|mofsnfk ! M 	 dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing 
				    the content)

 	 ljBfyL{nfO{ nj0f;DaGwL lgDglnlvt k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpFb} kf7sf]  
	 ;'?cft ug'{xf];\ .  

	 • 	 nj0f eg]sf] s] xf]nf < 

	 • 	 nj0fsf] :jfb s:tf] x'G5 <
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	 • 	 xfdLn] efG;fdf g'lgnf] :jfbsf nflu s] k|of]u u5f}{ <

	 • 	 n'ufw'g] ;f]8fdf s] x'G5 xf]nf <

	 • 	 s] nj0fsf klg k|sf/x¿ x'G5g\ t <

	 • 	 nj0fsf] 3f]ndf ;"rs kbfy}{ /fVbf s] kl/jt{g b]lvG5 xf]nf <

pSt glthfsf cfwf/df ;f]l8od sfaf]{g]6sf] 3f]nn] ;"rs;Fu /ª kl/jt{g ubf{ Iff/Lo 
u'0f b]vfof] eg] sk/ ;Nkm]6n] cDnLo u'0f b]vfPsf] 5 . t/ ;f]l8od Snf]/fO8 cyf{t 
vfg] g'gsf] 3f]nn] rflxF ;"rs;Fu s'g} klg /ª kl/jt{g gu/]sf] x'gfn] of] t6:y cyf{t 
Go'6«n b]lvof] . o;sf cfwf/df nj0fx¿ clDno, Iff/Lo / t6:y u/L tLg k|sf/sf 
x'g] s'/f :ki6 x'G5 .

	 lj|mofsnfk @ M 	 ;"rs kbfy{sf] pkof]u u/L nj0f (Salt) klxrfg ug]{ (To identify salt 
				    using indicators)

	 of] lj|mofsnfksf nflu ljBfyL{nfO{ lj1fg k|of]uzfnfdf n}hfg'xf];\ / cfjZos lgb]{zg  
	 lbFb} lgDgfg';f/sf] lj|mofsnfkdf ;xefuL u/fpg'xf];\ .

•	 ljBfyL{sf] rf/ ;d"x agfpg] / k|of]uzfnfdf sfd ubf{ ckgfpg' kg]{ ;fjwfgLsf 
;DaGwdf Wofgfsif{0f u/fpg] 

•	 x/]s ;d"xnfO{ cluNnf] lbgdf h:t} ;"rsx¿ ln6d; k]k/, ldyfOn cf]/]Gh, km]gf]
Nkm\yflng lng nufpg]  

•	 x/]s ;d"xnfO{ k|of]uzfnfdf /flvPsf ;f]l8od sfaf]{g]6, sk/ ;Nkm]6 / efG;fdf 
k|of]u ul/g] vfg]g'g -;f]l8od Snf]/fO8_ lnP/ 6]:66\o'adf 3f]n agfpg nufpg]

•	 k|To]s 3f]ndf kfn}kfnf] ln6d; k]k/, ldyfOn cf]/]Gh, km]gf]Nkm\yflng OlG8s]6/ 
-;"rs_ ;Fu cluNnf] lbgsf lj|mofsnfkdf h:t} k/LIf0f u/L glthf l6kf]6 ug{ 
nufpg] 

•	 k|To]s 3f]ndf ln6d; k]k/, ldyfOn c/]Gh / km]gf]Nkm\yflng OlG8s]6/x¿;Fu hfFr 
u/L cfPsf] glthfnfO{ tnsf] tflnsfdf eg{ nufpg]

j|m=;= ;"rs kbfy{→
/ftf] ln6d; 

k]k/

lgnf] ln6d;  

k]k/

ldyfOn  

c/]Gh
km]gf]Nkm\yflng

!= ;f]l8od  
sfaf]{g]6sf]  
3f]ndf b]lvPsf] 
/ª kl/jt{g

xNsf lgnf]  
/ªdf kl/jt{g 
 eof]

/ª kl/jt{g 
ePg

xNsf kx]Fnf]  
/ªdf kl/jt{g 
eof]

xNsf sn]hL 
jf lkª\s  
/ªdf kl/jt{g 
eof]
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@= ;f]l8od  
Snf]/fO8sf]  
3f]ndf b]lvPsf] 
/ª kl/jt{g

/ª kl/jt{g 
ePg

/ª kl/jt{g 
ePg

/ª kl/jt{g 
ePg

/ª kl/jt{g 
ePg

#= sk/ ;Nkm]6sf] 
3f]ndf b]lvPsf] 
/ª kl/jt{g

/ª kl/jt{g 
ePg

xNsf /ftf] /
ªdf kl/jt{g 
eof]

xNsf /ftf] /
ªdf kl/jt{g 
eof]

/ª kl/jt{g 
ePg

	 lj|mofsnfk # M nj0fsf ef}lts u'0fx¿ klxrfg ug]{ (To identify physical properties of salt) 

x/]s ;d"xsf ;b:onfO{ t/sf/Ldf /flvg] vfg] g'gsf] :jfbaf/] 5nkmn ug'{xf];\ . dflysf 
lj|mofsnfksf cfwf/df nj0fsf s]xL u'0fx¿af/] lgDgfg';f/sf k|Zgx¿ ljBfyL{nfO{ kfn}
kfnf] ;f]Wg'xf];\ . 

	 • 	 vfg] g'gnfO{ cfuf]df /fv]/ jf ttfP/ kufNg ;lsG5 t <

	 • 	 s] nj0fn] klg ;"rs kbfy{;Fu /ª kl/jt{g u5{ t <  

	 • 	 nj0fsf] :jfb s:tf] x'G5 < s] ;a}} nj0f g'lgnf x'G5g\ t <

	 • 	 vfg]g'gsf] /f;folgs gfd eGg' xf];\ .

	 • 	 nj0fsf ef}lts u'0fx¿ s] s] 5g\ <

ljBfyL{n] eg]sf pQ/x¿ lzIfsn] af]8{df l6kf]6 ub}{ hfg'xf];\ . lzIfsn] yk ub}{ nj0fsf 
ef}lts u'0fx¿af/] lgDgfg';f/sf] ;"rL tof/ ul/lbg'xf];\ . 

vfg]g'gsf] :jfb g'lgnf] x'G5 eg] cGo nj0f :jfb/xLt jf lttf] x'G5g\ . nj0fx¿  
;]tf, /ª\uxLg / s'g} /ª\uLg x'G5g\ / ;fdfGotofM kfgLdf 3'N5g\ . nj0fx¿ klUng / 
plDng a9L tfk rflxG5 . ;fdfGotof t6:y nj0fn] ln6d; k]k/, ldyfOn c/]Gh / 
km]gf]Nkm\yflngnfO{ s'g} /ªdf kl/0ft ub}{g t/ clDno nj0fn] cDnsf] h:t} / Iff/Lo  
nj0fn] Iff/sf] h:t} u'0fx¿ b]vfpF5g\ . 

	 lj|mofsnfk $ M kf7\ok':tsdf lbOPsf lgDglnlvt lj|mofsnfk klg u/fpg'xf];\ M
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-3_	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGtdf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 -c_ 	nj0f eg]sf] s] xf] <   

	 -cf_ 	s'g} tLg nj0fsf] /f;folgs gfd lbg'xf];\ .

	 -O_	 xfdLn] b}lgs k|of]u ug]{ vfg] g'gsf] /f;folgs gfd s] xf] <  

	 -O{_ 	t6:y nj0fn] ln6d;, ldyfOn c/]Gh / km]gfNkm\yflng;Fu k|ltlj|mof u/fpFbf s:tf]  
		  c;/ b]vfpF5 < 

	 -p_ s] nj0fnfO{ ;lhn} kufNg ;lsPnf <

	 -pm_ nj0f slt k|sf/sf 5g\ < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

cfkm\gf] 3/df k|of]u ul/g] vfg]g'gsf af/]df lgDg k|of]u ug'{xf];\ . k|of]u tyf cjnf]
sgaf6 k|fKt glthfnfO{ tflnsfdf eg'{xf];\ / sIffdf k|:t't ug'{xf];\ M

	 •	 vfg] g'gnfO{ cfuf]df /fVg'xf];\ kUnG5 ls klUnFb}g cjnf]sg ug'{xf];\ .

	 • 	 vfg] g'gnfO{ lha|f]df /fvL rfVg'xf];\, s:tf] :jfb eof] cjnf]sg ug'{xf];\ .

	 • 	 vfg] g'gnfO{ kfgLdf 3f]Ng'xf];\ / 3'n] g3'n]sf] cjnf]sg ug'{xf];\ .

	 • 	 vfg] g'gnfO{ kfgLdf 3f]Ng'xf];\ / lj1fg k|of]uzfnfdf ;"rs;Fu k|ltlj|mof u/fO{ 
		  cjnf]sg ug'{xf];\ .

 cf7f}“ lbg

ljifoj:t' M wft' / cwft' (Metals and non-metals)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 • 	 wft' / cwft'sf] kl/ro lbg

	 • 	 wft' / cwft'sf d'Vo ef}lts u'0fx¿ atfpg
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-v_ 	 z}Ifl0fs ;fdu|L

tfdfsf] tf/, tfdfsf] lbof], l:6nsf] rDrf, rSs', cflNdlgodsf] kftf, rfFbLsf] l;j|mL jf 
cf}F7L, ;'gsf] uxgf, h:tfsf] 6'j|mf, Knfl:6ssf] hu, lah'nLsf] OG;'n]6]6 tf/, uGws

	 -;Nkm/_, cfof]l8g, wft' / cwft'af6 ag]sf ;fdu|Lsf] lrq tyf lrqkQLx¿ .

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

 	 lj|mofsnfk ! M 	 dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
				    content)

 	 ljBfyL{nfO{ wft' / cwft'af/] lgDg k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpFb} kf7sf] ;'?cft  
	 ug'{xf];\ .  

	 • 	 tkfO{F{;Fu ePsf j:t'x¿ s'g s'g wft'n] ag]sf 5g\ <

	 • 	 wft' eg]sf] s] xf]nf < 

	 • 	 vfgf ksfpg] efF8fs'F8f s]af6 ag]sf 5g\ <

	 • 	 ef8f agfpg lsg wft's} k|of]u ul/Psf] xf] <

	 • 	 lah'nLsf] tf/df s'g wft' k|of]u ul/G5, lsg <

	 lj|mofsnfk @ M wft' / cwft' klxrfg ug]{ (To identify metals and non-metals)

	 cfkm\gf] 3/ tyf ljBfnodf ePsf] ljleGg j:t'x¿ ;ª\sng ug{ nufpg'xf];\ . ;ª\sng  
	 ul/Psf j:t'sf u'0fx¿sf] cWoog ug{ lgDgcg';f/ lj|mofsnfk u/fpg'xf];\ . 

	 • 	 cfjZostfcg';f/ ljBfyL{sf] ;d"x agfpg] 

	 •	 ;ª\sng u/]sf x/]s kbfy{sf ljleGg u'0fx¿ s8fkg, 6ns, ;'rfns, tf/ agfpg 
		  ldNg] jf gldNg], l6ª\u cfjfh cfpg] jf gcfpg] cflbaf/] k|of]u u/L ljz]iftfsf]  
		  hfgsf/L lng nufpg]

	 •	 ;ª\sng ul/Psf kbfy{x¿ dWo] wft' / cwft' s] x'g\ u'0fsf cfwf/df klxrfg ug{ 
		  nufpg] / k|fKt glthfsf cfwf/df tnsf] tflnsf k"/f ug{ nufpg]

j|m=;= kbfy{ s8fkg 6ns ;'rfns
tf/ agfpg 

ldNg]

l6ª\u cfjfh 

cfpg]

!= kmnfd 
-cfO/g_

s8f 6lNsG5 ;'rfns 
x'G5

tf/ agfpg 
;lsG5

l6ª\u cfjfh 
cfpF5

@= tfdf -sk/_

#= PNd'lgod
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$= rfFbL

%= cfof]l8g

^== ;Nkm/ g/d 6lNsFb}g crfns g;lsg] gcfpg]

&= sf7

pSt lj|mofsnfksf cfwf/df s'g s'g kbfy{ wft' / s'g s'g cwft' /x]5g\ 5nkmn 
ug'{xf];\, k|To]s ;d"xnfO{ cfcfkm\gf] cg'ej k|ltlaDag ug{ cj;/ lbg'xf];\ . 

	 lj|mofsnfk # M 	 wft' / cwft'sf u'0fx¿ klxrfg ug]{ (To identify the properties of 
				    metals and non-metals)

 	 lj|mofsnfk @ sf cfwf/df tof/ ul/Psf] tflnsfnfO{ ;fd"lxs 5nkmndfkm{t ljZn]if0f  
	 ug{ nufpg'xf];\ / tnsf k|Zgdf cfwfl/t 5nkmn ug'{xf];\ .

	 •	 lj|mofsnfk @ sf cfwf/df s'g s'g kbfy{  wft' /x]5g\, s;/L <

	 • 	 vfgf ksfpg] ef8f wft's} agfpg'sf] d'Vo sf/0f s] xf] < 

	 • 	 wft'sf ef}lts u'0fx¿ s] s] /x]5g\ <  

	 • 	 lj|mofsnfk @ sf cfwf/df s'g s'g kbfy{ cwft' /x]5g\, s;/L <

	 • 	 cwft' / wft'lar s] s] leGgtf x'G5g\ <

	 • 	 nj0fsf ef}lts u'0fx¿ s] s] 5g\ <

	 ljBfyL{n] eg]sf pQ/x¿ lzIfsn] af]8{df l6kf]6 ub}{ hfg'xf];\ . lzIfsn] yk ub}{ wft' /  
	 cwft'sf ef}lts u'0fx¿af/] lgDgfg';f/sf] ;"rL tof/ ul/lbg'xf];\ . 

s8f, 6Nsg], tfk / ljB't\sf] ;'rfns, tf/ agfpg ldNg], v;fNbf jf 7f]Sbf l6ª\u 
cfjfh cfpg], lk6]/ kftnf] agfpg ldNg] h:tf ljz]iftf ePsf kbfy{ wft' x'g\ . s8f 
geO g/d x'g], g6Nsg], tfk / ljB't\sf] s'rfns x'g], tf/ agfpg gldNg], v;fNbf 
jf 7f]Sbf l6ª\u cfjfh gcfpg] / lk6]/ kftnf] agfpg gldNg] cflb ljz]iftf ePsf 
kbfy{ cwft' x'g\ .

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ M
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	 -c_ 	tkfO{F{sf] 3/df k|of]u x'g] wft'n] ag]sf s'g} rf/ j:t'sf] gfd eGg'xf];\ .   

	 -cf_ 	s'g} tLg cwft'af6 ag]sf j:t'sf] gfd lbg'xf];\ <

	 -O_ 	wft'sf s'g} tLg ljz]iftf atfpg'xf];\ .

	 -O{_ 	cwft'sf s'g} tLg ljz]iftf eGg'xf];\ . 

	 -p_ 	wft' / cwft'x¿lar s] s] leGgtf /x]5g\ <

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 o;sf nflu ljBfyL{nfO{ lgDg sfo{ lbg'xf];\ M

	 cfkm\gf] 3/df k|of]u ul/g] wft' / cwft'af6 ag]sf rf/ rf/cf]6f ;fdu|Lx¿sf] ;"rL tof/  
	 ug'{xf];\ / k|To]ssf] ;kmf lrq sf]/L sIffdf k|:t't ug'{xf];\ M

 gjf}“ / b;f}“ lbg  

ljifoj:t' M wft' / cwft' (Metals and non-metals):  cflNdlgod (aluminium) / h:tf (zinc)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo 

	 •	 cflNdlgodsf] kl/ro lbg / o;sf ef}lts u'0f tyf pkof]lutf atfpg 

	 • 	 h:tfsf] kl/ro lbg / o;sf ef}lts u'0f tyf pkof]lutf atfpg 

-v_ 	 z}Ifl0fs ;fdu|L

cflNdlgodsf] tf/, h:tfsf] kftf, cflNdlgodsf] kftf, UofNefgfOh u/]sf] kfOk 
tyf Kn]6, l;Ssf, k'/fgf] 8«fO;]n, cflNdlgod / h:tfn] ag]sf ;fdu|Lsf] lrq tyf  
lrqkQLx¿ .

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

 	 lj|mofsnfk ! M 	 dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
				    content)

	 ljBfyL{nfO{ ljleGg wft'n] ag]sf ljleGg ;fdu|Lx¿ b]vfpg'xf];\ . lgDglnlvt k|Zgx¿  
	 ;f]w]/ dl:tis dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ M 

	 • 	 tkfO{F{;Fu ePsf j:t'x¿ s'g s'g ;fdu|Lx¿ cflNdlgod wft'n] ag]sf 5g\ <

	 • 	 s] tkfO{F{Fsf] 3/sf] 5fgf wft'n] ag]sf] 5 < 5 eg] Tof] s'g wft' xf]nf <
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	 • 	 tkfO{F{sf] 3/df vfgf ksfpg] efF8fs'F8f s]af6 ag]sf 5g\ <

	 • 	 sf/ tyf xjfOhxfhdf s'g wft'sf] k|of]u ul/Psf] xf]nf <

	 • 	 cflNdlgod wft' s'g vlgh -wfp_ af6 pTkfbg ul/G5 xf]nf <

	 lj|mofsnfk @ M 	 cflNdlgodaf6 ag]sf j:t' klxrfg ug]{ (To identify the materials made 
				    of aluminium) 

	 lgDglnlvt lj|mofsnfk u/fpg'xf];\ M 

•	 cfjZostfcg';f/ ljBfyL{sf] ;d"x agfpg] 

•	 cfNdf]lgodsf] vfgf Koflsª ug]{ kq, l;Ssf, Kn]6, k|];/ s's/, efF8f], tf/, sndsf] 
lasf]{ cflb 6]a'ndf hDdf ug]{ 

•	 x/]s ;d"xnfO{ ;ª\sng u/]sf x/]s kbfy{sf ljleGg u'0fx¿ 6ns, /ª, ux|f}Fkgf 
cflb cjnf]sg ug{ nufpg]

•	 dfly lbOPsf j:t'sf] s8fkg k/LIf0f ug{sf nflu kmnfdsf] lsnfn] sf]t/]/ jf cGo 
s8f j:t'df 3f]6]/ t'ngf ug{ nufpg] 

•	 Pp6f v'nf ljB't\ kl/kysf] gd'gf lbg] / kfn}kfnf] cfnldlgodsf] kq, tf/, l;Ssf 
cflbnfO{ v'nf efudf /fvL lrd an] gan]sf] cjnf]sg ug]{

•	 plQs} ;fOhsf kmnfdsf] tf/sf] d'7f / cflNdlgodsf] tf/sf] d'7f lbg] / ;Fu} 
prfNg nufO{ s'g a9L ux|f}F /x]5 t'ngf ug{ nufpg]

•	 l6ª\u cfjfh cfpg] jf gcfpg] cflbaf/] klg 7f]s]/ jf v;fn]/ cjnf]sg ug{ 
nufpg] 

•	 ;ª\sng ul/Psf kbfy{x¿sf u'0fx¿ dfly plNnlvt ljlwsf] k|of]u u/L klxrfg 
ug{ nufpg'xf];\  / tnsf] tflnsf eg{ nufpg'xf];\ M

j|m=;= kbfy{ s8fkg 6ns
ljB't\sf] 

;'rfns

tfksf] 

;'rfns

l6ª\u cfjfh 

cfpg]

!= cflNdlgodsf] 
l;Ssf

s]xL 
s8f

6lNsG5 ;'rfns 
x'G5

tfk ;5{ l6ª\u cfjfh 
cfpF5

@= vfgf Koflsª  
ug]{ kq

#= cflNdlgod tf/

$= cflNdlgodsf] efF8f
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pSt lj|mofsnfksf cfwf/df s'g s'g kbfy{ wft' / s'g s'g cwft' /x]5g\ 5nkmn 
ug'{xf];\, k|To]snfO{ jf ;d"xut ¿kdf cfcfkm\gf] cg'ej k|ltlaDag ug{ cj;/ lbg'xf];\ . 
o;sf cfwf/df cflNdlgodsf d'Vo ljz]iftf tyf u'0fx¿ l6kf]6 ub}{hfg'xf];\ .  
cflNdlgodsf] k/df0f'sf] ;+/rgf lrq af]8{df agfOlbg'xf];\ ;fy} o;sf] ;ª\s]t Al, kf/
df0fljs ;ª\Vof 13 / kf/dfe0fljs ef/ 27 lrgfpg'xf];\ . 

	 lj|mofsnfk # M 	 cflNdlgod wft'sf ef}lts u'0fx¿ klxrfg ug]{ (To identify the physical 
				    properties of aluminium metal)

 	 lj|mofsnfk @ sf cfwf/df tof/ ul/Psf] tflnsfnfO{ ;fd"lxs 5nkmndfkm{t ljZn]if0f  
	 ug{ nufpg'xf];\ / tnsf k|Zgdf cfwfl/t 5nkmn ug'{xf];\ M

	 •	 lj|mofsnfk @ sf cfwf/df cflNdlgodsf ljz]iftf s] s] 5g <

	 • 	 sf/ tyf xjfOhxfh cflNdlgodjf6 agfpg'sf] d'Vo sf/0f s] xf] < 

	 • 	 cflNdlgodsf ef}lts u'0fx¿ s] s] 5g\ <  

	 • 	 cflNdlgodnfO{ vfgf ksfpg] efF8f / ljB't\ aUg] ;'rfns tf/ agfpg k|of]u ug'{sf] 
		  sf/0f s] xf]nf <

	 • 	 cflNdlgodsf] ;|f]t s] xf] <

ljBfyL{n] eg]sf pQ/x¿ lzIfsn] af]8{df l6kf]6 ub}{ hfg'xf];\ . gk'u s'/f lzIfsn] yk ub}{ 
cflNdlgodsf ef}lts u'0fx¿af/] lgDgfg';f/sf] ;"rL tof/ ul/lbg'xf];\,  h:t}M 

;]tf] / xn'sf x'gfn] sf/ / xjfOhxfh agfpg k|of]u ul/g], 
ljB't\ / tfksf] /fd|f] ;'rfns x'gfn] efF8fs'F8f / ljB't\
sf] tf/df k|of]u ul/g],  sd tfkdf kUng], xfjf / kfgLn] 
;lhn} c;/ gug]{ sf/0f vfgf Koflsªdf k|of]u ul/g], tf/ 
agfpg ldNg], v;fNbf jf 7f]Sbf l6ª\u cfjfh cfpg], lk6]/ 
kftnf] agfpg ldNg] / aS;fO8 (Bauxite) gfdsf] wfpaf6 
lgsfNg ldNg] wft' cflNdlgod xf] .

	 lj|mofsnfk $ M 	 h:tf wft'sf u'0fx¿ klxrfg ug]{ (To identify 
				    the properties of zinc):   

ljBfyL{sf] ;d"xnfO{ h:tf cyf{t lhª\s wft'sf af/]df k|Zgf]Q/ 
5nkmn ug'{xf];\ / cfcfkm\gf] k"j{1fg tyf cg'ej k|ltlaDag ug{ 
cj;/ lbg'xf];\ . lhª\s wft'sf] k/df0f'sf] ;+/rgf lrq af]8{df 
agfpFb} o;sf] ;ª\s]t Zn , kf/df0fljs ;ª\Vof 30 lrgfpg'xf];\ .
o;nfO{ k|d'v wfp lhª\s An]G8 (Zinc blende) af6 k|;f]wg ul/g] 

Fig 10.5 

Bauxite 
ore 

 

Zinc blende
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s'/f atfpFb} o;sf ljz]iftfsf af/]df lgDg tYo JofVof ug'{'xf];\ . 

	 •	 lhª\s xNsf lgnf] v}/f] wft', sd tfkj|mddf kUng], tfk / ljB't\sf] ;'rfns, lr;f] 
		  / kfgLn] c;/ ug]{ h:tf ef}lts u'0fx¿ af]8{df n]lvlbg'xf];\ 

	 • 	 ljBfyL{nfO{ klg l6kf]6 ug{ / ;d"xdf 5nkmn ug{ nufpg'xf];\ 

	 • 	 ga'em]sf] s'/faf/] k|Zg ug{ nufpg'xf];\ / lzIfsn] h:tfsf ef}lts u'0f :ki6 
		  kfg'{xf];\ . 

	 lj|mofsnfk % M h:tf -lhª\s_ sf pof]lutf (Uses of zinc) 

•	 ljBfyL{sf] ;d"xnfO{ xfd|f] b}lgs hLjgdf h:tf cyf{t\ lhª\s wft' s] s] k|of]u x'G5 
eGg] af/]df k|Zgf]Q/ 5nkmn ug'{xf];\ 

•	 o; ;DaGwdf cfcfkm\gf] k"j{1fg tyf cg'ej lj|mofsnfk $ sf cfwf/df k|ltlaDag 
ug]{ cj;/ lbg'xf];\ 

•	 ljBfyL{sf] pQ/nfO{ af]8{df l6kf]6 ub}{ o;sf lgDglnlvt pkof]lutf l6kf]6 ug{ 
nufpg'xf];\ M

lhª\s k|of]uzfnfdf xfO8«f]hg UofF; tof/ ug{, ldl>t wft' -lkQn, sfF;_ agfpg, 
lk|lG6ª Ans agfpg, 3/sf] 5fgf 5fpg cflbdf k|of]u ul/G5 . 

-3_ 	 d"Nofª\sg

•	 ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . 

•	 Exit slip technique k|of]u u/L kf7sf] cGtdf k|To]s ljBfyL{nfO{ cfkm"n] hfg]sf] 
dxŒjk"0f{ Ps Ps s'/f df}lvs ¿kdf jf lnlvt ¿kdf eGg jf n]Vg nufpg'xf];\ 
/ l;sfOsf] k|ltlaDag u/fpg'xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 cfkm\gf] 3/df k|of]u ul/g] cflNdlgod tyf h:tf -lhª\s_ wft'sf wft' af6 ag]sf  
	 ;fdu|Lx¿sf] ;"rL tof/ ug'{xf];\ / k|To]ssf] ;kmf lrq sf]/L sIffdf k|:t't ug'{xf];\ .
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 P3f/f}“ / afx|f}“ lbg  

ljifoj:t'M wft' / cwft' (Metals and non-metals) 

kmnfd (Iron) / tfdf (copper)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]]Zo  

	 •	 kmnfd (Iron) wft'sf] kl/ro lbFb} o;sf ef}lts u'0f tyf pkof]lutf atfpg 

	 • 	 tfdf (copper) wft'sf] kl/ro lbFb} o;sf ef}lts u'0f tyf pkof]lutf atfpg 

-v_ 	 z}Ifl0fs ;fdu|L

kmnfd] tf/, xFl;of, rSs', lsnf, s/fxL, kmnfdsf] kftf, tfdfsf] kftf, tfdfsf] lbof], 
tfdfsf] yfnL, lah'nLsf] tf/, tfdfsf] k'/fgf] l;Ssf kmnfd / tfdfn] ag]sf ;fdu|Lsf] 
lrq tyf lrqkQLx¿ .

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

 	 lj|mofsnfk ! M 	 dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
				    content):

 	 ljBfyL{nfO{ kmnfd / tfdfn] ag]sf ljleGg ;fdu|Lx¿ b]vfpg'xf];\ . lgDglnlvt k|Zgx¿  
	 ;f]w]/ dl:tis dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ M

	 • 	 tkfO{F{;Fu ePsf j:t'x¿ s'g s'g ;fdu|Lx¿ kmnfdaf6 ag]sf 5g\ <

	 • 	 s] tkfO{F{Fsf] 3/df k|of]u x'g] s'g s'g ;fdu|Lx¿ tfdfn] ag]sf 5g\ xf]nf <

	 • 	 v]t vGg] / sf6\g] ;fwfgx¿ s'g wft'n] ag]sf 5g\ < tL s] s] x'g\ <

	 • 	 lah'nLsf] ;'rfns tf/df s'g wft'sf] k|of]u ul/G5 <

	 • 	 tfdf / kmnfddf s] km/s 5 <

	 lj|mofsnfk @ M kmnfd tyf tfdfaf6 ag]sf j:t'sf]  t'ngfTds cWoog (Comparative 
	 study of the materials made of iron and copper):   

	 cfjZostfcg';f/ ljBfyL{sf] ;d"x agfpFb} kmnfd / tfdfsf] u'0f tyf pkof]lutfsf  
	 ;DaGwdf lgDg lj|mofsnfk u/fpg'xf];\ . 

•	 x/]s ;d"xnfO{ cfcfkm\gf] 3/ tyf ljBfnodf kmnfd / tfdfn] ag]sf ;fdu|Lx¿ 
-xFl;of, s/fxL, s'6f], sf]bfnf], ;fa]n, 3/ agfpg] 8G8L, kfOk, k"hfsf] yfnL, 
lah'nLsf] tf/, kmnfdsf] kftf, l;Ssf cflb_ sf] gfd tof/ ug{ nufpg] 
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•	 kmnfd / tfdfn] ag]sf s]xL jf:tljs ;fdu|L 6]a'ndf /fVg] / ltgLx¿sf u'0faf/] 
cjnf]sg tyf 5nkmn ug{ nufpg] 

•	 x/]s ;d"xnfO{ cfkm"n] ;ª\sng u/]sf ;fdfg tyf 6]a'ndf /flvPsf j:t'sf ljleGg 
u'0fx¿ h:t}M s8fkg, 6ns, /ª, ux|f}Fkgf, ;'rfns cflbsf cjnf]sg tyf 5nkmn 
ug{ nufpg] 

•	 Pp6f v'nf ljB't\ kl/kysf] gd'gf lbg] / kfn}kfnf] kmnfdsf] 6'j|mf jf tf/, tfdfsf] 
tf/, tfdfsf] l;Ssf cflbnfO{ v'nf efudf /fvL lrd an] gan]sf] cjnf]sg ug{ 
nufpg] 

•	 plQs} ;fOhsf kmnfdsf] tf/sf] d'7f / tfdfsf] tf/sf] d'7f lbg] / ;Fu} prfNg 
nufO{ s'g a9L ux|f}F /x]5 t'ngf ug{ nufpg]

•	 b'j}sf] ;'rfns, tf/ agfpg ldNg] jf gldNg], l6ª\u cfjfh cfpg] jf gcfpg] 
cflbaf/] klg cWoog ug{ nufpg] 

•	 pSt kbfy{ -kmnfd / tfdf_ sf u'0fsf] klxrfg u/L tnsf] tflnsf k"/f ug{ nufpg]

j|m=;= kbfy{ s8fkg 6ns ;'rfns
tf/ agfpg 

ldNg]

l6ª\u cfjfh 

cfpg]
/ª

!= tfdfsf] 
l;Ssf

s]xL 
s8f

6lNsG5 ;'rfns 
x'G5

tf/ 
agfpg 
;lsG5

l6ª\u cfjfh 
cfpF5

/ f t f ] 
v}/f]

@= tfdfsf] 
tf/

#= kmnfdsf] 
6'j|mf

$= kmnfdsf] 
tf/

pSt lj|mofsnfksf cfwf/df tfdf / kmnfdsf u'0f tyf ljz]iftfsf af/]df t'ngfTds 
5nkmn ug{ nufpg'xf];\ . k|To]snfO{ jf ;d"xut ¿kdf cfcfkm\gf] cg'ej k|ltlaDag ug{ 
cj;/ lbg'xf];\ . o;sf cfwf/df kmnfdsf d'Vo ljz]iftf tyf u'0fx¿ l6kf]6 ub}{hfg'xf];\ . 

kmnfdsf] ;ª\s]t Fe / kf/df0fljs ;ª\Vof 26 xf] ;fy} kmnfd x]df6fO6 (Haematite) 
gfdsf] wfpaf6 k|zf]wg ul/G5 .
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	 lj|mofsnfk # M 	 kmnfdsf] ef}lts u'0f tyf pkof]lutf (Physical properties and uses 
				    of iron) 

 	 lj|mofsnfk @ sf cfwf/df tof/ ul/Psf] tflnsfnfO{ ;fd"lxs 5nkmndfkm{t ljZn]if0f  
	 ug{ nufpg'xf];\ / tnsf k|Zgdf cfwfl/t 5nkmn ug'{xf];\ .

	 • 	 lj|mofsnfk @ sf cfwf/df kmnfdsf 
		  ljz]iftfx¿ s] s] 5g <

	 • 	 s] sf/ tyf xjfOhxfhsf] a8L kmnfdsf] 
		  agfpg' pko'St xf]nf < 

	 • 	 kmnfdsf ef}lts u'0fx¿ s] s] 5g\ <  

	 • 	 kmnfdnfO{ xltof/ / v]tLkftL ug]{ 
		  cf}hf/ agfpg  k|of]u ug'{sf sf/0f s]  
		  xf]nf <

	 • 	 kmnfd s]af6 pTkfbg ul/G5 <

	 • 	 kmnfdnfO{ s] s] sfddf pkof]u ul/G5 <  

ljBfyL{n] eg]sf pQ/x¿ lzIfsn] af]8{df l6kf]6 ub}{ hfg'xf];\ . gk'u s'/f lzIfsn] yk 
ub}{ kmnfdsf ef}lts u'0f tyf pkof]lutfx¿af/] lgDgfg';f/sf] ;"rL tof/ ul/lbg'xf];\ . 

v/fgL /ªsf] wft', 3f]6\bf 6Nsg], v;fNbf jf 7f]Sbf l6ª\u cfjfh cfpg], lk6]/ kftnf] 
agfpg ldNg] lr;f]df v'nf /fVbf lvof nfUg], xfjf / kfgLn] c;/ ug]{ / r'DasLo 
u'0f x'g] x'Fbf s[lqd r'Das agfpg ;lsg] kmnfdsf ef}lts u'0f x'g\ . c¿ wft' h:t} 
tf/ agfpg ldNg] tyf lk6]/ kftnf] agfpg ldNg] x'gfn] efF8fs'F8f xftxltof/ /  
cf}hf/, k'n, oftfoftsf ;fwg, 58, kfOk, tf/ cflb agfpg / l:6n pTkfbgdf klg 
kmnfdsf] pkof]u x'G5 . 

	 lj|mofsnfk $ M tfdfsf] ef}lts u'0f (Physical properties of copper)

ljBfyL{sf] ;d"xnfO{ tfdf cyf{t\ sk/ wft'sf ef}lts u'0fsf af/]df k|Zgf]Q/ 5nkmn 
ug'{xf];\ / cfcfkm\gf] k"j{1fg tyf cg'ej k|ltlaDag ug{ cj;/ lbg'xf];\ . ljBfyL{sf]  
pQ/df lzIfsn] yk ub}{ lgDg a'Fbfx¿ l6kf]6 ug{ nufpg'xf];\ M

	 • 	 tfdf wft'sf] k/df0f'sf] ;ª\s]t Cu  / kf/df0fljs 
		  ;ª\Vof 29 lrgfpg'xf];\ / o;sf] k|d'v wfp rfNsf]kfO/fO6
		  (Chalcopyrite) af6 k|;f]wg ul/g] s'/f atfpg'xf];\

	 • 	 o;sf ljz]iftf tyf ef}lts u'0fsf af/]df l6kf]6 ug{ 

Chalco
pyrite

 

 

Haematite 
ore 

Iron rods 
ore 
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	 nufpg'xf];\, h:t} M 

tfdf /ftf] v}/f] wft', tfk / ljB't\sf] /fd|f] ;'rfns ;lj|mo wft', lr;f]df 6ns x/fpFb} 
hfg], sd tfkj|mddf kUng], tfk / ljB't\sf] ;'rfns, lr;f] / kfgLn] c;/ ug]{ cflb 
tfdfsf ef}lts u'0fx¿ 5g\ .

	 lj|mofsnfk % M  tfdf -sk/_ sf pof]lutf (Uses of copper):   

	 •	 ljBfyL{sf] ;d"xnfO{ xfd|f] b}lgs hLjgdf tfdf cyf{t sk/ wft' s]df k|of]u 
		  x'G5 eGg] af/]df k|Zgf]Q/ 5nkmn ug]{

	 • 	 cfcfkm\gf] 3/df tfdfsf s] s] j:t' k|of]u ul/Psf 5g\ cfk\mgf] k"j{1fg tyf 3/fo;L 
		  cg'ej hf]8\b} lj|mofsnfk $ sf cfwf/df eGg nufpg]

	 • 	 ljBfyL{sf] pQ/nfO{ af]8{df l6kf]6 ub}{ lzIfsn] yk ub}{ lgDg pkof]lutf l6kf]6 ug{ 
		  nufpg'xf];\ M

efF8fs'F8f agfpg, ljB't\sf ;'rfns tf/ agfpg, ldl>t wft' -lkQn, sfF;_ agfpg, 
l;Ssf, d"lt{ tyf tSdf agfpg, /f;folgs kbfy{ tyf cf}ifwLx¿ agfpg tfdfsf]  
k|of]u ul/G5 . 

-3_ 	 d"Nofª\sg

•	 ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . 

•	 Misconception checking technique k|of]u u/L tfdf / kmnfdsf] kl/ro, 
ef}lts u'0fx¿ tyf pkof]lutf ;DaGwdf s]xL ;xL / s]xL unt zAb, ;ª\s]t, egfO  
n]lvPsf sf8{x¿ k|bz{g ub}{ ;xL eP lsg / unt eP lsg unt xf] < sf/0f;lxt 
atfpg nufpFb} kf7sf] d"Nofª\sg ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 o;sf nflu ljBfyL{nfO{ lgDglnlvt sfo{ lbg'xf];\ M

	 • 	 cfkm\gf] 3/df k|of]u ul/g] tfdf tyf kmnfd -cfO/g_ wft'af6 ag]sf ;fdu|Lx¿sf] 	
		  ;"rL tof/ ug'{xf]; / sIffdf k|:t't ug'{xf];\ .
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 t]x|f}“ lbg  

ljifoj:t' M wft' / cwft' (Metals and non-metals) 

rf“bL (Silver) / ;''g (Gold)

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]]Zo 

	 • 	 rfFbL (Silver) wft'sf] kl/ro lbg / o;sf ef}lts u'0f tyf pkof]lutf atfpg 

	 •	 ;'g (Gold) wft'sf] kl/ro lbg / o;sf ef}lts u'0f tyf pkof]lutf atfpg 

-v_ 	 z}Ifl0fs ;fdu|L

rfFbLsf] l;j|mL tyf cf}F7L jf sn; jf cGo s'g} uxgf, ;Dej ePdf ;'g tyf rfFbLsf 
l;Ssf jf lrq, l;Ssf ;'g tyf rfFbLn]] ag]sf ;fdu|Lsf] lrq tyf lrqkQLx¿ .

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

	 lj|mofsnfk ! M 	 dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
				    content)

	  ljBfyL{nfO{ rfFbL / ;'gn] ag]sf ljleGg ;fdu|Lx¿af/] k|Zg ;f]Wg'xf];\, ;fdu|Lx¿  
	 b]vfpg'xf];\ . lgDg k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ M 

	 • 	 tkfO{F{sf] 3/df ePsf j:t'x¿ s'g s'g ;'g / rfFbLn] ag]sf 5g\ <

	 •	 ;'g s:tf] wft' xf] < of] lsg dxFuf] ePsf] xf]nf <

	 •	  ;'g / rfFbLsf s'g} tLg pkof]lutf eGg'xf];\ .

	 • 	 rfFbL s:tf] wft' xf] < o;sf] s] dxŒj 5 <

	 lj|mofsnfk @M 	 ;'gsf ef}lts u'0f tyf pkof]lutfx¿ (Physical properties and uses 
				    of gold) 

;'gsf] ;ª\s]t Au / kf/df0fljs ;ª\Vof 79  lrgfpg'xf];\ . ;'g r6\6fgsf lardf tyf 
afn'jfdf kfOg] tYo klg atfOlbg'xf];\ . cfjZostfcg';f/ ljBfyL{sf] ;d"x agfpFb} 
;'gsf ef}lts u'0f tyf pkof]lutfsf ;DaGwdf lgDglnlvt lj|mofsnfk u/fpg'xf];\ . 

	 •	 ;'g s:tf] wft' xf] / o;sf ef}lts u'0fx¿ s] s] 5g\ eGg]af/] k|Zg ug]{ 

•	 ;'gaf6 ag]sf s'g} j:t' jf uxgf x/]s ;d"xnfO{ cjnf]sg ug{ nufpg] 
/ o;sf ljleGg u'0fx¿ h:t}M s8fkg, 6ns, /ª, ux|f}Fkgf, ;'rfns 
cflbaf/] cjnf]sg tyf 5nkmn ug{]
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•	 ljBfyL{sf] pQ/df lzIfsn] yk ub}{ ;'gsf ef}lts u'0fx¿ sf] ;"rL agfOlbg], h:t}M 
;'g rxlsnf] kx]Fnf] wft', tfk / ljB't\sf] ;'rfns, xfjf / kfgL;Fu k|ltj|mof gug]{, 
lgl:j|mo wft' xf] h'g k|s[ltdf z'4 ¿kdf kfOG5 .

•	 o;}u/L ;'gsf] pkof]lutf klg x/]s ;d"xnfO{ kfn}kfnf] eGg nufpg], ljBfyL{sf] 
pQ/df lzIfsn] yk ub}{ ;'gsf pkof]lutf l6kf]6 ug{ nufpg] . 

;'g uxgf agfpg, b]jL b]jtfsf d'lt{ agfpg, d]8n agfpg, cf}ifwL agfpg, bfFt tyf 
sd;n wft'df hnk nufpg] h:tf sfddf pkof]u ul/G5 .

	 lj|mofsnfk # M 	 rf“bLsf ef}lts u'0f tyf pkof]lutfx¿ (Physical properties and 
				    uses of silver)  

rfFbLsf] ;ª\s]t Ag / kf/df0fljs ;ª\Vof 47  lrgfpg'xf];\ . rfbL ch]{G6fO6 (Argentite) 
gfdsf] wfpaf6 k|zf]wg ul/g]] tYo atfOlbg'xf];\ . cfjZostfcg';f/ ljBfyL{sf] ;d"x 
agfOlbg'xf];\ / rfFbLsf ef}lts u'0f tyf pkof]lutfsf ;DaGwdf lgDglnlvt lj|mofsnfk 
u/fpg'xf];\ M

	 • 	 rfFbL s:tf] wft' xf] / o;sf ef}lts u'0fx¿ s] s] 5g\ eGg]af/] k|Zg ug]{ 

•	 rfFbLaf6 ag]sf s'g} ;fdu|L jf uxgf x/]s ;d"xnfO{ cjnf]sg ug{ nufpg] / o;sf 
ljleGg u'0fx¿ h:t}M s8fkg, 6ns, /ª, ux|f}Fkgf, ;'rfns cflbaf/] cjnf]sg tyf 
5nkmn ug{ nufpg]

•	 ljBfyL{sf] k|ltlj|mof lng] / lzIfsn] yk ub}{ rfFbLsf ef}lts u'0fx¿ sf] ;"rL agfOl-
bg], h:t}M rfFbL 6ns ePsf] ;]tf] wft', tfk 
/ ljB't\sf] /fd|f] ;'rfns, xfjf / kfgL;Fu 
k|ltj|mof gug]{, sd ;lj|mo wft' xf] .

•	 o;}u/L rfFbLsf] pkof]lutfsf af/]df klg 
x/]s ;d"xnfO{ kfn}kfnf] k|Zg ug]{ /  
pkof]lutf eGg nufpg], ljBfyL{sf] pQ/df 
lzIfsn] yk ub}{ rfFbLsf pkof]lutf l6kf]6 ug{ nufpg] .

ax'd"No efF8fs'F8f agfpg, l;Ssf tyf tSdf agfpg, b]jLb]jtfsf d"lt{, u/uxgf tyf 
d]8n agfpg, cf}ifwL agfpg, bfFtdf ePsf] vfnL efu eg{, sd;n wft'df hnk 
nufpgsf nflu rfFbLsf] pkof]u ul/G5 .
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-3_ 	 d"Nofª\sg 

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGtdf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ M

	 -c_ tkfO{F{sf] 3/df k|of]u x'g] rfFbLn] ag]sf s'g} rf/ j:t'sf] gfd eGg'xf];\ .   

	 -cf_ ;'gaf6 ag]sf s'g} rf/cf]6f j:t'sf] gfd lbg'xf];\ <

	 -O_ ;'gsf ef}lts u'0fx¿ atfpg'xf];\ . ;'gsf] pkof]lutf s] 5 <

	 -O{_ ;'g / rfFbLnfO{ lsg dxFuf] wft' dflgPsf] xf] < 

	 -p_ rfFbLsf ef}lts u'0fx¿ atfpg'xf];\ . rfFbLsf pkof]lutf s] s] 5g\ < 

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{ 

	 tkfO{F{Fsf] 3/df ;'g / rfFbLaf6 ag]sf ljleGg ;fdu|Lsf] gfd, ltgsf] ef}lts u'0f tyf  
	 pkof]lutfsf] ;"rL tof/ u/L sIffdf k|:t't ug'{xf];\ . 

 rf}wf}“ lbg  

ljifoj:t'M wft' / cwft' (Metals and non-metals) -  uGws jf ;Nkm/ (Sulphur) / cfof]l8g (Iodine)

-s_ 	 l;sfO pknlAw÷ljlzi6 p4]Zo

	 • 	 uGws (Sulphur) sf] kl/ro lbFb} o;sf ef}lts u'0f tyf pkof]lutf atfpg 

	 • 	 cfof]l8g (Iodine) sf] kl/ro lbFb} o;sf ef}lts u'0f tyf pkof]lutf atfpg 

-v_ 	 z}Ifl0fs ;fdu|L

	 n;'g, Kofh, ;Nkm/, tf]/Lsf] t]n, ;nfO, k6sf, cfof]l8g, cfof]g'g, l6ª\r/ cfof]l8gsf] 
	 3f]n, ;DalGwt lrq tyf lrqkQLx¿ 

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

 	 lj|mofsnfk !M  dl:tis dGyg tyf ljifo k|j]z (Brain storming and introducing the 
	 content)

 	 ljBfyL{nfO{ cwft'cGtu{t ;Nkm/ / cfof]l8gaf/] ljleGg k|Zgx¿ ;f]Wg'xf];\ / dl:tis  
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	 dGyg u/fpFb} kf7sf] ;'?cft ug'{xf];\ .  

	 • 	 cfof]l8g / ;Nkm/ wft' x'g ls cwft' x'g\, s;/L <

	 • 	 cfof]l8gsf] s] dxŒj 5 < xfdLn] o;nfO{ s;/L k|fKt u5}{Ff <

	 •	 ;Nkm/ jf uGws s:tf] tŒj xf] < of] s] s] df k|of]u ul/G5 xf]nf <

	 • 	 k6sf tyf af?b agfpg s] k|of]u ul/G5 xf]nf < 

	 • 	 s] tkfO{FFn] cfof]l8g / ;Nkm/ b]Vg'ePsf] 5 < oL j:t'x¿ wft' ls cwft' x'g\ <

	 lj|mofsnfk @M  ;Nkm/ -uGws_ sf] kl/ro, ef}lts u'0f tyf pkof]lutfx¿ (Introduction, 
	 physical properties and uses of iodine)   

;Nkm/sf] ;ª\s]t S / kf/df0fljs ;ª\Vof 16 lrgfpg'xf];\ . of] k|s[ltdf z'4 ¿kdf 
kfOg] cwft' xf]] h'g Hjfnfd'vL If]qdf ;NkmfO8sf ¿kdf kfOg] tYo klg atfOlbg'xf];\ . 
cfjZostf cg';f/ ljBfyL{sf] ;d"x agfO{ ;Nkm/sf] kl/ro ef}lts u'0f tyf  
pkof]lutfsf ;DaGwdf kf7\ok':tssf] k[i7 @!* / @!(df cWoog ug{ nufpg'xf];\ / o; 
;DaGwdf lgDg lj|mofsnfk u/fpg'xf];\ . 

	 •	 ;Nkm/sf] gd'gf b]vfpg] / of] s:tf] 5 / o;sf u'0fx¿ s] s] 5g\ 
		  k|Zg ug]{  

•	 ;Nkm/ kfOg] Kofh, n;'g, tf]/Lsf] t]n, ;nfOsf] sfF6Ldf /flvPsf] 
af?b, k6sf cflb cjnf]sg ug{ nufpg] ;fy} o;sf ljleGg 
u'0fx¿af/] cjnf]sg tyf 5nkmn ug{ nufpg]

•	 ljBfyL{sf] pQ/df lzIfsn] yk ub}{ ;Nkm/sf ef}lts u'0fx¿ sf] 
;"rL agfOlbg], h:t}M ;Nkm/ k/fn h:tf] kx]Fnf], kfgLdf g3'Ng], 
tfk / ljB't\sf] s'rfns, cDn;Fu k|ltj|mof gug]{, / xfjfdf aNbf 
;Nkm/8fOcS;fO8 Uof; lbg] 7f]; cwft'

•	 o;}u/L ;Nkm/sf pkof]lutfaf/] klg x/]s ;d"xnfO{ kfn}kfnf] eGg nufpg], ljBfyL{sf] 
pQ/df lzIfsn] yk ub}{ ;Nkm/sf lgDg pkof]lutf l6kf]6 ug{ nufpg] 

;Nkm\o'l/s cDn agfpg, af?b agfpg, ;nfOsf] sfF6Ldf /fVg] d;nf agfpg, k6sf 
agfpg, 3fpdf nufpg] cf}ifwL agfpg] cflbdf ;Nkm/sf] pkof]u x'G5 .

	 lj|mofsnfk #M 	 cfof]l8gsf] kl/ro, ef}lts u'0f tyf pkof]lutfx¿ (Introduction, 
				    physical properties and uses of iodine)  

cfof]l8gsf] ;ª\s]t I / kf/df0fljs ;ª\Vof 53  lrgfpg'xf];\ . of] k|s[ltdf ljleGg vfB 
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j:t'df kfOg] cwft' xf]] h;sf] c;Gt'ngn] unfufF8 / yfO/f]O8 /f]u nfUg] tYo klg 
atfOlbg'xf];\ . cfjZostfcg';f/ ljBfyL{sf] ;d"x agfO{ ;Nkm/sf] kl/ro ef}lts u'0f 
tyf pkof]lutfsf ;DaGwdf kf7\ok':tssf] k[i7 @!(df cWoog ug{ nufpg'xf];\ / lgDg 
lj|mofsnfk u/fpg'xf];\ M

•	 cfof]l8g lj|m:6nsf] gd'gf b]vfpg], of] s:tf] b]lvG5 / o;sf u'0fx¿ s] s] 5g\, 
k|Zg ug]{  

•	 cfof]l8g /flvPsf] vfg]g'g cyf{t\ cfof]g'g n]lvPsf] g'gsf] Kofs]6 b]vfpg] / g'gdf 
cfof]l8g /fVg' kgf{sf] sf/0f ;f]Wg]

•	 cfof]l8gsf ljleGg u'0fx¿ tyf dxŒjaf/] kf7 k9]sf cfwf/df kfn}kfnf] eGg 
nufpg]

•	 ljBfyL{sf] pQ/nfO{ lzIfsn] l6kf]6 ub}{ hfg] / cfjZos a'Fbf yk ub}{ cfof]l8gsf 
ef}lts u'0fx¿sf] ;"rL agfOlbg], h:t}M 6nsbf/ lj|m:6nfOg cwft', kfgLdf g3'Ng], 
tfk / ljB't\sf] s'rfns, cDn;Fu k|ltj|mof gug]{, ttfpFbf l;w} jfkm -UofF;_ aGg] 
pWj{kfltt (sublime) 7f]; cwft'sf ¿kdf kfOg]

cfof]l8gsf pkof]lutfaf/] klg x/]s ;d"xnfO{ kfn}kfnf] eGg nufpg], ljBfyL{sf] pQ/df 
lzIfsn] yk ub}{ cfof]l8gsf pkof]lutf l6kf]6 ug{ nufpg'xf];\ . pSt lj|mofsnfkkZrft\ 
;du| kf7af/] k|Zgf]Q/ 5nkmn ub}{ k|ltlaDag ug{ nufpg'xf];\ / cfjZostfcg';f/ 
ljifoj:t'nfO{ yk :ki6 kfg{ cfjZos k[i7kf]if0f lbFb} cfof]l8gsf lgDg pkof]lutf gf]6 
ug{ nufpg'xf];\ .

z/L/nfO{ unufF8 tyf yfO/f]O8 /f]uaf6 hf]ufpg, lzz'nfO{ dfgl;s /f]u tyf af}l4s 
ckfª\utfaf6 hf]ufpg, sf6]sf] 3fpdf nufpg] cf}ifwL l6ª\r/ cfof]l8g (Tincture of 
iodine) agfpg cfof]l8gsf] pkof]u ul/G5 .

	 lj|mofsnfk $ M  kf7\ok':tsdf lbOPsf lgDglnlvt lj|mofsnfk klg u/fpg'xf];\ M
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-3_ 	 d"Nofª\sg 

•	 ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf] cfwf/df 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];\ . 

•	 Misconception checking technique k|of]u u/L tfdf / kmnfdsf] kl/ro, ef}
lts u'0fx¿ tyf pkof]lutf ;DaGwdf s]xL ;xL / s]xL unt zAb, ;ª\s]t, egfO  
n]lvPsf sf8{x¿ k|bz{g ub}{ ;xL eP lsg / unt eP lsg unt xf] < sf/0f;lxt 
atfpg nufpb} kf7sf] d"Nofª\sg ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 ;Nkm/ / cfof]l8g kfOg] ;|f]t, o;sf ef}lts u'0fx¿ tyf pkof]lutfsf] ;"rL tof/  
	 ug'{xf];\  / sIffdf k|:t't ug'{xf];\ . 

 kGw|f}“ lbg 

PsfOsf] clGtd lbg (Fifteenth day; the last day of the unit)

k|ltlaDag l;sfO tyf ;du| PsfOsf] d"Nofª\sg (Reflective learning and entired unit assessment):

•	 ljBfyL{nfO{ ;d"xut jf JolStut ¿kdf kfn}kfnf] PsfOsf] ;du| l;sfOsf] k|ltlaDag 
ug{ nufpg ;lsG5 . 

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

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

•	 PsfOsf] cGtdf 1fg, af]w, k|of]u / pRr bIftf tx ;d]6\g] j:t'ut tyf 5f]6f] pQ/ 
cfpg] k|Zg lgdf{0f u/L df}lvs tyf lnlvt hfFr u/]/ ljBfyL{n] lbPsf] pQ/sf cfwf/
df d"Nofªsg ug{ ;lsG5 . k|of]ufTds / kl/of]hgf sfo{sf] lg/Gt/ clen]vLs/0f u/L  
lg/Gt/ d"Nofªsg k|0ffnLnfO{ ljBfyL{sf] k|ltef klxrfg ug]{ k|d'v cfwf/ agfpg  
;lsG5 . 
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•	 x/]s PsfOdf d"Nofª\sgsf ;fwg tyf lj|mofsnfknfO{ k|of]u, /rgfTds ;f]r, ;d:of 
;dfwfg, l;sfO tyf ;~rf/ l;knufotsf Jojxf/s'zn l;ksf] ljsf;df klg hf]8 
lbg'k5{ . 

•	 PsfOsf] cGTodf lbOPsf cEof;sf k|ZgnfO{ cfwf/ agfO{ ;du| PsfOsf] d"Nofª\sg ug{ 
;lsG5 . 

s]xL gd'gf k|Zgx¿ 

!= 	 ;lx pQ/ lbg'xf];\ M

	 -s_ 	wft' eGgfn] s] a'lemG5 < wft'sf s'g} rf/cf]6f ef}lts u'0fx¿ pNn]v ug'{xf];\ .   	

	 -v_ 	cwft' eg]sf] s] xf] < s'g} rf/cf]6f cwft'x¿ pNn]v ug'{xf];\ .   

	 -u_ 	;'g / rfFbL s:tf s:tf wft'x¿ x'g\ <  b'j}sf pkof]lutfx¿ eGg'xf];\ < 

	 -3_ 	of}lussf] ;a}}eGbf ;fgf] s0fnfO{ s] elgG5 < 

	 -ª_ 	ef}lts kl/jt{g eg]sf] s] xf] < o;sf tLgcf]6f ljz]iftf pNn]v ug'{xf];\ .

	 -r_ 	cDn / Iff/lar b'O{cf]6f leGgtf pNn]v ug'{xf];\ . 

	 -5_ 	;"rs cyf{t\ OlG8s]6/sf]  d"Vo sfd s] xf] <

	 -h_ 	nj0f s]nfO{ elgG5 < o;sf k|sf/x¿ s] s] 5g\ <

@= 	 pko'St ljsNkdf l7s lrx\g -_ nufpg'xf];\ M

	 -s_ 	tnsf dWo] s'g kbfy{df /fVbf ldyfOn c/]Gh /ftf] aG5 <

   		   -c_ cDn       -cf_ Iff/           -O_ nj0f      -O{_ kfgL

	 -v_ 	5'Fbf lrKnf] / :jfbdf 6/f]{ x'g] kbfy{nfO{ s] elgG5 <

    		  -c_ cDn       -cf_ Iff/           -O_ nj0f      -O{_ t]n

	 -u_ 	s8f cDn lbOPsf dWo] s'gdf k|fª\ufl/s cDn kfOG5 <

   		  -c_ sfutL        			   -cf_ ;Nkm\o'l/s cDn                  

		  -O_ xfO8«f]Snf]l/s cDn         	 -O{_ ;f]l8od sfaf]{g]6

	 -3_ 	xjfOhxfhsf] a8L agfpg s'g wft'sf] k|of]u ul/G5  <

   		  -c_ kmnfd       -cf_ tfdf        -O_ cflNdlgod        -O{_ rfFbL



306	 lzIfs lgb]{lzsf, lj1fg tyf k|ljlw  sIff –&

	 -ª_ 	tnsf dWo] s'g wft'sf] u'0f;Fu ;DalGwt 5 < 

   		  -c_	 tfk / ljB't\sf] ;'rfns  	 -cf_ sd tfkdf kUng]   

		  -O_ cfuf]df /fVbf aNg]  		  -O{_ rfF8} jf:kLs/0f x'g]

	 -r_ 	aGb's tyf ;nfOsf] sfF6Ldf /fVg] af?b agfpg s] k|of]u ul/G5  < 

  		   -c_ cDn          -cf_ nj0f         -O_ cfof]l8g       -O{_ ;Nkm/

	 -5_ 	tnsf dWo] s'g wfpaf6 kmnfd k|zf]wg ul/g] 5 <

   		  -c_ x]df6fO6   	 -cf_ ch]{G6fO6    -O_ kfO/fO6      -O{_ aS;fO6

	 -h_ v/fgLsf] emf]ndf tnsf dWo] s'g kfOG5 <

  		  -c_ cDn          -cf_ Iff/           -O_ nj0f        -O{_ ;"rs kbfy{

	 -em_ lbOPsf dWo] s'gdf cDn kfOG5 <

		  -c_ ;fa'g        	 -cf_ ;]Dk' 		  -O_ ltt]kftL         -O{_ cdnf 

	 -`_ 	Iff/n] ldyfOn c/]Gh;Fu s:tf] /ªdf kl/jt{g ePsf] b]vfpF5 <

		  -c_ kx]Fnf]          -cf_ lgnf]     	 -O_ u'nfkmL   	   -O{_ /ftf]

	 -6_ 	cDnn] ldyfOn c/]GhnfO{ s:tf] /ªdf kl/jt{g ePsf] b]vfpF5 <

		  -c_ kx]Fnf]          -cf_ lgnf]     	 -O_ u'nfkmL   	  -O{_ /ftf]

	 -7_ 	tnsf dWo] cDnsf] ljz]iftf s'g xf] < 

		  -c_ lttf] / 6/f]{ x'g'     		  -cf_ lttf] / lk/f] x'g'    

		  -O_ cldnf] x'g'    			   -O{_ lrKnf] x'g'
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PsfO  !!     k[YjL / cGt/LIf (The Earth and Space) 

			   cg'dflgt sfo{306f M !)

!=	 kl/ro

o; PsfOsf] cWoogkl5 ljBfyL{ r6\6fgsf] kl/ro lbO{ o;sf k|sf/sf] j0f{g ug{, 
r6\6fgsf] dxŒj j0f{g ug{ / g]kfndf kfOg] r6\6fgx¿ klxrfg ug,{ cfsf/, b'/L, lbg 
/ jif{nufotsf ljj/0fsf cfwf/df u|xx¿sf] ;fdfGo t'ngfTds cWoog ug{, rGb|dfsf] 
cfsf/, ;fOh, b'/L / k[YjL kl/j|mdf;DaGwL ;fdfGo ljj/0f lbg, rGb|dfsf] snf / 
ltlyldlt;DaGwL 1fg k|bz{g ug{, u|x0fsf] kl/ro lbg / u|x0f nfUg] k|lj|mof k|bz{g ug{ 
;Ifd x'g] 5g\ . o; PsfOcGtu{t r6\6fgsf] kl/ro / r6\6fg aGg] k|lj|mof, r6\6fgsf 
k|sf/x¿, r6\6fgsf] dxŒj / g]kfndf kfOg] r6\6fgx¿, u|xx¿sf] t'ngfTds cWoog, 
rGb|dfsf] kl/ro, rGb|dfsf] snf, gIfqdf;, rGb|df;, clwsdf;, Ifodf;, u|x0fsf] kl/
ro / sf/0f, rGb|u|x0f / ;"o{u|x0f cflb ljifoj:t' ;d]l6Psf 5g\ . of] PsfOnfO{ l;sfO 
;xlhs/0f ug{ vf]h, :ynut cWoog tyf cGj]if0f ljlw, k|bz{g ljlw, k|of]ufTds ljlw, 
kl/of]hgf sfo{ tyf ;d:of ;dfwfg ljlw cflbsf] k|of]u ug{'kg]{ x'G5 . o;sf] ;fy} 
ljleGg Collaborative methods of teaching h:t}, hot chair, TPS, Exit slip, miscon-
ception checking, Graffiti / >Job[Zo ljlw cflbsf] k|of]u ug{' kg]{ 5 . o; PsfOsf 
l;sfO pknlAwx¿sf] n]vfhf]vf PsfO k/LIff, q}dfl;s k/LIff, k|of]ufTds / kl/of]hgf 
sfo{sf] d"Nofª\sgsf nflu ?la|S;, >]0fL dfkg, Jojxf/ cjnf]sg kmf/d, df}lvs k|Zgf]Q/  
cflbaf6 ug{ ;lsG5 .

@= 	 l;sfO pknlAw 

	 • 	 r6\6fgsf] kl/ro lbO{ o;sf k|sf/x¿sf] j0f{g ug{ 

	 • 	 r6\6fgsf] dxŒj j0f{g ug{ / g]kfndf kfOg] r6\6fgx¿ klxrfg ug{ 

	 • 	 cfsf/, b'/L, lbg / jif{nufotsf ljj/0fsf cfwf/df u|xx¿sf] ;fdfGo t'ngfTds 
		  cWoog ug{ 

	 • 	 rGb|dfsf] cfsf/, ;fOh, b'/L / k[YjL kl/j|mdf;DaGwL ;fdfGo ljj/0f lbg 

	 • 	 rGb|dfsf] snf / ltlyldlt;DaGwL 1fg k|bz{g ug{ 

	 • 	 u|x0fsf] kl/ro lbg / u|x0f nfUg] k|lj|mof k|bz{g ug{
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#= 	 ljifoj:t' / ;do ljefhg

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

-306fdf_

! r6\6fgsf] kl/ro 
/ r6\6fg aGg]] 
k|lj|mof

•	 r6\6fgsf] kl/ro

•	 r6\6fg aGg]] k|lj|mof

•	 r6\6fgsf u'0fx¿sf] t'ngfTds cWoog

!

@ r6\6fgsf 
k|sf/x¿

•	 cfUg]o r6\6fgsf] kl/ro / pbfx/0fx¿

•	 kq] r6\6fgsf] kl/ro / pbfx/0fx¿ 

•	 kl/jlt{t r6\6fgsf] kl/ro / pbfx/0fx¿

!

# r6\6fgsf] dxŒj 
/ g]kfndf kfOg] 
r6\6fgx¿ 

•	 r6\6fgsf] dxŒj 

•	 g]kfndf kfOg] r6\6fgx¿

!

$ u|xx¿sf] 
t'ngfTds 
cWoog

•	 cfsf/, b'/L, lbg / jif{nufotsf ljj/0fsf 
cfwf/df u|xx¿sf] ;fdfGo t'ngfTds 
cWoog

!

% rGb|dfsf] kl/ro •	 rGb|dfsf] cfsf/, ;fOh, b'/L / k[YjL kl/
j|mdf;DaGwL ;fdfGo ljj/0f

!

^ rGb|dfsf] snf •	 rGb|df pbfpg] ;do, rGb|dfsf] cfsf/, 
k"l0f{df, cf}F;L, z'SnkIf, s[i0fkIf

!

& gIfqdf;, 
rGb|df;, clws-
df;, Ifodf;

•	 gIfqdf;, rGb|df;, clwsdf;, Ifodf;sf] 
;fdfGo kl/ro

@

* u|x0fsf] kl/ro / 
sf/0f

rGb|u|x0f / 
;"o{u|x0f

•	 u|x0fsf] kl/ro lbg 

•	 u|x0f nfUg] sf/0f j0f{g ug{ 

•	 rGb|u|x0f / ;"o{u|x0fsf] ;fdfGo k|lj|mof 
k|bz{g ug{

@

( k|ltlaDat l;sfO, l;sfO ;d[l4 / PsfOsf] d"Nofª\sg !
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$=	 l;sfO ;xhLs/0f lj|mofsnfk

 klxnf] lbg 

ljifoj:t' M r6\6fgsf] kl/ro / r6\6fg aGg]] k|lj|mof

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]]Zo

	 • 	 r6\6fgsf] kl/ro lbg

	 • 	 r6\6fg aGg] k|lj|mof j0f{g ug{ 

	 • 	 r6\6fgx¿sf] cjnf]sg u/L u'0fx¿sf] t'ngf ug{ 

-v_ 	 z}Ifl0fs ;fdu|L M 

	 jf:tljs r6\6fgsf 6'j|mfx¿, df6f], kmnfd, O{F6fsf 6'j|mf, tfdf, afn'jf, sf7, l;d]G6 

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

   	 lj|mofsnfk !=	 dl:tis dGyg 

	 lgDglnlvt k|Zgx¿ ;f]w]/ dl:tis dGyg u/fpg'xf];\ M 

	 • 	 kYjLsf] aflx/L ;tx s:tf s:tf j:t'x¿ ldn]/ ag]sf] 5 <

	 • 	 oLdWo] s'g s'g j:t' vlgh xf]nfg\ < 

	 • 	 vlghx¿ ldn]/ s:tf j:t' aG5g\ xf]nf < 

	 oL k|Zgx¿dfly 5nkmn u/L ljBfyL{sf] ljifoj:t'k|ltsf] wf/0ff yfxf kfpg'xf];\ /  
	 vlghx¿ ldn]/ r6\6fg aGg] s'/fsf] hfgsf/L lbg'xf];\ .

   	 lj|mofsnfk @ M r6\6fgsf] kl/ro

•	 Mineral and chemical composition, permeability, texture of the constituent 
particles, and particle size cflb ljz]iftf ePsf]nfO{ r6\6fg elgg] tYo hfgsf/L 
u/fpg'xf];\ . 

•	 ljBfnosf] j/k/ kfOg] ljleGg j:t'x¿ h:t} M df6f], 9'ª\uf, OF6fsf 6'j|mfx¿, sf7sf 
6'j|mf, sk8f, Knfl:6s, kmnfd, tfdf, afn'jf, lu6\6L, l;d]G6 r'g9'ª\uf h:tf j:t'x¿ 
cjnf]sg u/fpg'xf]; . -;Dej ePhlt jf:tljs j:t' / cGosf] lrq cjnf]sg  
u/fpg'xf];\ ._

•	 ltgLx¿ dWo] s'g s'g r6\6fg x'g\ / s'g s'g xf]Ogg\ < dflysf lbOPsf r6\6fgsf 
ljz]iftfsf cfwf/df r6\6fg 5'6\ofpg nufpg'xf];\ .
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•	 tn lbOPsf] h:t} tflnsf agfO{ ltgLx¿sf] u'0f ;d"x agfO{ 5nkmn ug{ / n]Vg 
nufpg'xf];\ M

j:t'sf] gfd
k|fs[lts 

jf s[ltd

s8f jf 

g/d

h}ljs jf 

ch}ljs 

Ps} k|sf/sf 

s0fx¿ ldn]/  

ag]sf] jf ld>0f

bfg]bf/ s0fx¿ 

ePsf] jf  

gePsf]

-c_ df6f]

-cf_ lu6\6L 

• 	 tflnsf e/L 5nkmn u/]kl5 k|fKt lgisif{sf cfwf/df r6\6fgsf] kl/ro / ljz]iftf 
k|:6 kfg'{xf];\ . o;}sf] cfwf/df r6\6fgaf6} wft' tyf /Tg h:tf vlghx¿  k|zf]wg 
ul/g]] hfgsf/L u/fpg'xf];\ .

•	 dflysf ljifoj:t';Fu ;DalGwt ljifoj:t'sf] lel8of] cjnf]sg ug{ tn lbOPsf 
lel8of] lnª\ssf] k|of]u ug{ ;Sg'x'g] 5 .

		  Rock/types and formation: https://www.youtube.com/watch?v=  
		  xsHPA2GNF9Q&ab_channel=LearnBright

   	 lj|mofsnfk # M r6\6fg aGg] k|lj|mof

•	 Hjfnfd'vL lj:kmf]6g ePsf] lel8of] cjnf]sg u/fO{ Hjfnfd'vL kxf8 lgdf{0f ePsf] 
b]vfpg'xf];\ . o;}u/L ljzfn r6\6fgaf6 ag]sf kxf8x¿, le/ kx/fx¿sf] lel8of] 
jf lrq klg cjnf]sg u/fpg'xf];\ . o;sf cfwf/df k[YjLsf] pTklQ ePsf avtdf 
klg o:t} tftf] / klUnPsf] cj:yfdf /x]sf j:t'x¿ ;]nfP/ vlgh tyf r6\6fgsf] 
lgdf{0f ePsf] hfgsf/L u/fpg'xf];\ .

•	 s] k[YjLsf] ;txdf ePsf ;a}} r6\6fgx¿ k[YjLsf] pTklQ;Fu} ePsf] xf]nf t < ls 
r6\6fgx¿ lvOg] jf 6'j|mg] tyf gofF aGg] k|lj|mof rln/x]sf] x'G5 < cg'dfg ug{ 
nufpg'xf];\ .

•	 s]xL kq] r6\6fgsf gd'gfx¿ cjnf]sg u/fpg'xf];\ / ltgLx¿ klg k[YjLsf] pTklQ;Fu} 
jf Hjfnfd'vL lj:kmf]6g eP/ g} ag]sf xf]nfg\ < 5nkmn ug'{xf];\ . 

•	 kq] r6\6fg aGg] k|lj|mofsf] lel8of] k|bz{g u/fpg'xf];\ .

•	 dflysf] 5nkmn / cjnf]sgsf cfwf/df r6\6fg aGg] k|lj|m of l6kf]6 ug{ 
nufpg'xf];\ .

•	 dflysf ljifoj:t';Fu ;DalGwt ljifoj:t'sf] lel8of] cjnf]sg ug{ tn lbOPsf 
lel8of] lnª\ssf] k|of]u ug{ ;Sg'x'g] 5 .
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Earth and the oldest Rock

https://www.youtube.com/watch?v=V21hFmZP5zM&ab_
channel=NationalGeographic

Rock cycle: https://www.youtube.com/watch?v=cMOrgTex108&ab_
channel=MrEnlightenr

https://www.youtube.com/watch?v=jyO2kBBItA4&ab_channel=PhilKeck

	 lj|mofsnfk $ M r6\6fgsf u'0fx¿sf] t'ngfTds cWoog 

•	 r6\6fgsf gd'gfx¿ cjnf]sg u/fpg'xf];\ . ljBfno jf ;d'bfodf ljleGg k|sf/sf 
r6\6fgx¿ kfpg] eP ;ª\sng ug{ nufpg'xf];\ . 

•	 tL gd'gfx¿nfO{ xft] n]G;sf] ;xfotfaf6 ;"Id ¿kn] cjnf]sg u/fpg'xf]; . 
ltgLx¿nfO{ 5fd]/, cfk;df lxsf{P/, km'6fP/ Pscfk;df ePsf leGgtfx¿ cWoog 
ug{ ;do lbg'xf];\ M

•	 tL r6\6fgsf u'0fx¿ tn lbOPsf] h:t} tflnsfdf l6kf]6 ug{ nufpg'xf];\ / k|:t't 
ug{ nufpg'xf];\ M

r6\6fgsf] gd'gf kmf]6f] /ª s8fkg v;|f]kgf agfj6 -kq ePsf] ÷gePsf]_

s

v

	 Rocks and Fossil: https://www.youtube.com/watch?v=bRuSmxJo_iA&ab_channel =  
	 NationalGeographic

-3_ 	 d"Nofª\sg 

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ . 

	 • 	 r6\6fg eg]sf] s] xf] <

	 • 	 kq] r6\6fgdf hLjfjz]if kfOG5, lsg <

	 • 	 kq] r6\6fgsf rf/cf]6f pbfx/0f n]vL ltgLx¿sf] b}lgs hLjgdf k|of]u n]Vg'xf];\ .

	 •	 ;a}} r6\6fg vlgh x'g\ t/ ;a}} vlgh r6\6fg xf]Ogg\, o; egfOnfO{ ts{ / 
		  pbfx/0f;lxt k|:6 kfg'{xf];\ .
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-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 • 	 3/ jf ljBfno j/k/ kfOg] r6\6fgsf gd'gf ;ª\sng u/L r6\6fgsf] gd'gf ls6 
		  tof/ kfg'{xf];\ . ;xof]usf] nflu of] lel8of] x]g{ ;Sg'x'g] 5 

		  https://www.youtube.com/watch?v=m_KWeEp6A4I&ab_channel=  
		  WorldofRockHounds

 bf];|f] lbg

ljifoj:t' M r6\6fgsf k|sf/x¿

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]]Zo

	 • 	 cfUg]o r6\6fgsf] kl/ro / pbfx/0fx¿ lbg

	 • 	 kq] r6\6fgsf] kl/ro / pbfx/0fx¿ lbg

	 • 	 kl/jlt{t r6\6fgsf] kl/ro / pbfx/0fx¿ lbg

-v_ 	 z}Ifl0fs ;fdu|L M 

	 ljleGg k|sf/sf r6\6fgsf gd'gfx¿, Rock kit

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

	 lj|mofsnfk ! M r6\6fgsf] juL{s/0f 

•	 kf7sf] cWofkg u/fpg'eGbf cluNnf] lbg ljBfyL{x¿nfO{ cfkm\gf] j/k/ kfOg] ljleGg 
k|sf/sf r6\6fgx¿sf gd'gfx¿ ;ª\sng u/]/ Nofpg hfgsf/L u/fpg'xf];\ .

•	 cluNnf] lbgsf] kf7sf] k'g/jnf]sgkl5 ljBfyL{x¿nfO ;d"xdf ljefhg u/L k|To]s 
;d"xnfO{ r6\6fgsf ljleGg gd'gfx¿ cjnf]sg ug{ lbg'xf];\ .

•	 r6\6fg aGg]] k|lj|mof / r6\6fgsf u'0fx¿sf] t'ngfTds cWoogsf cfwf/df pSt 
gd'gfx¿ cjnf]sg u/L ;dfg u'0fx¿sf cfwf/df juL{s/0f ug{ nufpg'xf];\ .

•	 ljBfyL{n] u/]sf] juL{s/0fsf] cjnf]sg u/]/, To;/L juL{s/0f ug'{sf] sf/0f 5nkmn 
u/]/ cGTodf r6\6fgsf u'0fx¿ / aGg]] k|lj|mofsf cfwf/df juL{s/0f ul/Psf] k|:6 
kfg'{xf];\ . 

•	 tLg k|sf/sf r6\6fgsf ljleGg gd'gf / gfd Rock kit sf] cjnf]sg u/fO{ n]Vg 
nufpg'xf];\ .
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	 lj|mofsnfk @ M cfUg]o r6\6fgsf] kl/ro, u'0fx¿ / pbfx/0fx¿

•	 cfUg]o r6\6fgsf ljleGg gd'gfx¿ ljBfyLsf] ;d"xdf pknAw u/fP/ ltgsf] pT-
klQ, s8fkg, h}ljs j:t'sf] pkl:ylt cflbsf cfwf/df cfUg] r6\6fgsf] kl/efiff, 
u'0fx¿ n]Vg nufO{ atfpg nufpg'xf];\ .

•	 s]xL dxŒjk"0f{ cfUg]o r6\6fgsf gd'gf jf lrq jf lel8of] cjnf]sg u/fO{ ltgLx¿sf] 
ljz]iftf atfpg nufpg'xf];\ . 

•	 ljBfyL{sf] k|ltlj|mofnfO{ ;d]6\b} k[YjLsf] ;tx ;]nfP/ ag]sf r6\6fg cfUg]o r6\6fg 
x'g\ . k[YjLsf] leqL efudf /x]sf] t/n / UofF; kbfy{sf] ld>0f DofUdf (Magma) ef}
ule{s sf/0fn] k[YjLsf] ;txaflx/ cfO{ ;]nfP/ s8f ePkl5 cfUg]o r6\6fg aGg] 
s'/fsf] hfgsf/L lbg'xf];\ / o;sf pbfx/0fx¿cGtu{t u|]gfO6, Ko'ld;, clA;l8og 
cflb k5{g\ eGg] s'/fsf] ;d]t hfgsf/L lbg'xf];\ .

	 lj|mofsnfk #= kq] r6\6fgsf] kl/ro, u'0fx¿ / pbfx/0fx¿

•	 kq] r6\6fgsf ljleGg gd'gfx¿ ljBfyL{sf ;d"xdf pknAw u/fP/ ltgsf] pTklQ, 
s8fkg, h}ljs j:t'sf] pkl:ylt cflbsf cfwf/df u'0fx¿ n]Vg nufpg'xf];\ .

•	 s]xL dxŒjk"0f{ cfUg]o r6\6fgsf gd'gf jf lrq÷lel8of] cjnf]sg u/fO{ ltgLx¿sf] 
ljz]iftf atfpg nufpg'xf];\ / ljBfyL{n] k|:t't u/]sf l;sfOsf cg'ejnfO{  ;d]6\b} 
kl/ro, u'0fx¿ / pbfx/0fx¿ atfpg'xf];\ .

	 lj|mofsnfk $M kl/jlt{t r6\6fgsf u'0fx¿ / pbfx/0fx¿

•	 kl/jlt{t r6\6fgsf ljleGg gd'gfx¿ ljBfyL{sf ;d"xdf pknAw u/fP/ ltgLx¿ 
aGg]] k|lj|mofsf cfwf/df u'0fx¿ n]Vg nufpg'xf];\ .

•	 s]xL dxŒjk"0f{ kl/jlt{t r6\6fgsf gd'gf jf lrq jf lel8of] cjnf]sg u/fO{ 
ltgLx¿sf] ljz]iftf jtfpg'xf];\ . 

•	 s'g s'g cfUg]o / kq] r6\6fg kl/jt{g eP/ kl/jlt{t r6\6fg ePsf x'g\ < ;"rL 
k|bz{g ug'{xf];\ ljBfyL{n] k|:t't u/]sf l;sfOsf cg'ejnfO{ ;d]6\b} kl/ro, u'0fx¿ 
/ pbfx/0fx¿ atfpg'xf];\ .

-3_ 	 d"Nofª\sg 

•	 ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . 
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•	 Misconception checking technique k|of]u u/L r6\6fgsf] kl/ro, juL{s/0f, k|sf/, 
pbfx/0f, u'0fx¿ ;DaGwdf s]xL ;xL / s]xL unt zAb, ;ª\s]t, egfO n]lvPsf 
sf8{x¿ k|bz{g ub}{ ;xL eP lsg / unt eP lsg unt xf] < sf/0f;lxt atfpg 
nufpb} kf7sf] d"Nofª\sg ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 ljBfnosf] k|of]uzfnfdf ePsf jf cfkm}F ljleGg :yfgdf uP/ ;ª\sng u/]sf r6\6fgx¿sf  
	 u'0fx¿sf cfwf/df tLg k|sf/df ljefhg ug'{xf];\ / ltgLx¿sf s'g} tLg u'0f klg  
	 n]Vg'xf];\ .

 t];|f] lbg

ljifoj:t' M r6\6fgsf] dxŒj / g]kfndf kfOg] r6\6fgx¿ 

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 r6\6fgsf] dxŒj atfpg 

	 • 	 g]kfndf kfOg] r6\6fgx¿ klxrfg ug{ 

-v_ 	 z}Ifl0fs ;fdu|L M 

	 g]kfnsf] ljleGg :yfgdf kfOg] ljz]if r6\6fgx¿sf gd'gf jf lrq jf lel8of], r6\6fgsf]  
	 k|of]u ePsf ljleGg ;fdu|L, lrq, rf6{ h:t} M cf]vn, nf]xf]/f], l;nf}6f], d"lt{ zflnu|fd,  
	 lznf, lzjlnª\u, :n]6, lznfn]v, v/L9'ª\uf cflb

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

  	 lj|mofsnfk ! M dl:tis dGyg 

	 • 	 lk;fOsf nflu k|of]u ul/g] cf]vn lsg 9'ª\ufaf6 agfOPsf] xf]nf <

	 • 	 9'ª\uf÷r6\6fg s] s]df k|of]u ePsf] b]Vg'ePsf] 5 <

	 lj|mofsnfk @ M r6\6fgsf] dxŒj 

•	 cluNnf] lbgsf] kf7sf] k'g/jnf]sgkl5 ljBfyL{nfO{ ;d"xdf ljefhg u/L k|To]s 
;d"xnfO{ b}lgs hLjgdf r6\6fg s'g s'g sfo{sf nflu k|of]u ePsf] b]Vg'ePsf]  
5 < ;"rL tof/ ug{ nufO{ ;f] ;"rLnfO{ leQfdf 6fF:g nufpg'xf];\ .

•	 cGo ;d"xnfO{ pgLx¿n] tof/ kf/]sf] ;"rLdf ck'u ePdf yk ug{ ;'emfj 
lbg'xf];\ .
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•	 ;a}} ;d"xn] k|:t'lts/0f ;dfKt u/]kl5 r6\6fgsf] pkof]u / dxŒj emNsg] s]xL 
lrq jf lel8of] k|bz{g ug'{xf];\ . To;df ePsf s]xL yk pkof]u eP ;f] klg x/]s 
;d"xnfO{ ;"rLdf yk ug{ nufpg'xf];\ .

•	 k|To]s ;d"xaf6 Ps hgfnfO{ cfkm\gf] ;d"xn] tof/ kf/]sf] ;"rL k|:t't ug{ 
nufpg'xf];\ .

• 	 cGTodf lzIfsn] x/]s ;d"xnfO{ cfjZos k[i7kf]if0f k|bfg u/L x/]s ;d"xsf] 
d"Nofª\sg u/L clen]v /fVg'xf];\ . -u|flkm6L ljlw_   

	 lj|mofsnfk # M g]kfndf kfOg] r6\6fgx¿

•	 g]kfndf s'g s'g 7fpFdf l;d]G6 sf/vfgfx¿ /x]sf 5g\ < lsg tL 7fpFdf g} sf/
vfgf agfOPsf] xf]nf < 

• 	 3/, dlGb/ cflb ;hfpg k|of]u ul/g] dfj{n g]kfnsf] s'g s'g 7fpFdf kfOG5 
xf]nf < cflb k|Zgaf6 dl:tis dGyg u/fpg'xf];\ .

•	 vf]nf lsgf/df kfOg] 9'ªufsf] lrq÷lel8of], g]kfndf kfOg] r'g9'ª\uf, :n]6 cflbsf] 
vfgLsf] lrq jf 5f]6f] lel8of] cjnf]sg u/fpg'xf];\ .

•	 cfk\mgf] ljBfno j/k/ vf]nf, 9\ª\uf vfgL cflb eP cjnf]sg e|d0f u/fpg'xf];\ .

•	 cGTodf g]kfnsf ljleGg :yfgdf kfOg] ljleGg k|sf/sf r6\6fgsf] gfd, kfOg] :yfg 
/ pkof]u;lxtsf] ;"rL tof/ ug{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

•	 g]kfnsf ljleGg 7fpFdf kfOg] r6\6fgsf] jf:tljs r6\6fg jf lrq jf lel8of]sf] 
dfWodaf6 lrgf/L u/fpg'xf];\ / ltgsf] dxŒj atfOlbg'xf];\ .

-3_ 	 d"Nofª\sg 

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} 5f]6f] pQ/ cfpg] k|Zgx¿ ;f]Wg'xf];\ M 

•	 g]kfndf kfOg] s'g} r6\6fgx¿sf] gfd n]Vg'xf];\ .

•	 3/, dlGb/ cflb ;hfpg k|of]u ul/g] dfa{n s;/L ag]sf] xf]nf < j0f{g ug'{xf];\ .

•	 tLg k|sf/sf r6\6fgx¿sf] Ps Pscf]6f pbfx/0f n]vL k|of]u klg pNn]v ug'{xf];\ .
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•	 ef}lts ;+/rgf lgdf{0fsf nflu r6\6fg Ps ckl/xfo{ k|fs[lts ;|f]tsf ¿kdf /x]sf] 
kfOG5, ts{;lxt k'li6 ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 g]kfnsf ljleGg :yfgdf kfOg] ljleGg k|sf/sf r6\6fgx¿sf] gfd, kfOg] :yfg /  
	 pkof]u;lxtsf] tflnsf lgdf{0f ug'{xf];\ .

 rf}yf] lbg

ljifoj:t' M u|xx¿sf] t'ngfTds cWoog

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 cfsf/, b'/L, lbg / jif{nufotsf ljj/0fsf cfwf/df u|xx¿sf] t'ngf ug{

-v_ 	 z}Ifl0fs ;fdu|L M 

	 ljleGg cfsf/sf Knfl:6ssf v]nf}gf es'G8fx¿, Unf]a, ;f}o{d08nsf] lrq, lel8of]

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

   	 lj|mofsnfk ! M u|xx¿sf] kl/ro 

•	 cluNnf] sIffsf] l;sfOsf cfwf/df ljBfyL{nfO{ ;f}o{d08n, ljleGg u|xx¿ / ltgsf] 
ljz]iftf 5nkmn u/fpg'xf];\ .

•	 ljBfyL{nfO{ v]nd}bfgdf n}hfg'xf];\ . ToxfF e'OF{df ;f}o{d08nsf] gd'gf lrq  -u|xx¿, 
tLgsf] sIf  / lardf ;"o{sf] cjl:ylt tyf b'/L b]lvg] u/L_ agfpg nufpg'xf];\ . 
cf7 hgf ljBfyL{nfO{ u|xsf] gfd n]lvPsf u|xsf] ;fOhcg';f/sf ljleGg anx¿ 
lbP/ ljleGg u|xsf] ¿kdf gd'gf lrqdf a:g nufpg'xf];\ . lardf ;a}}eGbf 7'nf]] 
/ftf] /ªsf] uf]nf lnP/ ;"o{sf] ¿kdf Ps hgf ljBfyL{nfO{ /fVg'xf];\ . ;a}} u|xx¿  
?kL ljBfyL{x¿nfO{ ;"o{sf] jl/kl/ 3'Dg nufpg'xf];\ . kfn}kfnf] ;a}} u|xsf] k|ltlglwTj 
ug]{ ljBfyL{nfO{ cfkm\gf] u|xsf] ljz]iftf eGb} kl/j|mdf ug{ nufpg'xf];\ . aflx/ /x]sf 
cGo ljBfyL{nfO{ klg ;a}} u|xsf ljz]iftf l6Kg nufpg'xf];\ . 

   	 lj|mofsnfk @ M u|xx¿sf] t'ngfTds cWoog

•	 u|xx¿n] ;"o{nfO{ ljleGg b'/Laf6 kl/e|d0f (revolution) / kl/j|md0f (rotation) 
u/]sf] lel8of] cjnf]sg u/fpg'xf];\ .

•	 u|xx¿sf] ;"o{;Fusf] cf};t b'/L, cfsf/, cIf e|d0f ;do, sIf e|d0f ;do ;lxtsf] 
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tflnsf kfj/KjfOG6 df jf rf6{df b]vfO{ cWoog ug{ nufpg'xf];\ .

•	 lj|mofsnfk ! df h:t} x/]s u|xsf] k|ltlglwTj u/]/ cIf e|d0f tyf sIf e|d0f 
u/fpg] / ;f]sf] ;do klg eGg nufpg'xf];\ .

•	 sIfsf] cfsf/ a9b} hfFbf sIf kl/e|d0f ;do klg a9b} uPsf] hfgsf/L 
u/fpg'xf];\ .

•	 cGTodf s'g u|xdf lbg / /ftsf] ;do tyf Ps jif{sf] ;do slt slt x'g] /x]5 
5nkmn u/fpg'xf];\ . 

-3_ 	 d"Nofª\sg

tn plNnlvt kl/of]hgf sfo{ tyf l;sfO ;xhLs/0fsf j|mddf ljBfyL{n] u/]sf 
lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df plNnlvt 
;"rssf cfwf/df 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];\ . kf7sf] cGtdf lbOPsf cEof;df 
cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t ;+1fgfTds If]qsf 
tn lbOPsf h:t} jf cGo k|Zg lgdf{0f u/L d"Nofª\sg ug{'xf];\ M

	 •	 ;a}}eGbf 7'nf]] / ;fgf] u|xsf] gfd n]Vg'xf];\ .

	 • 	 odnfO{ u|xaf6 x6fpg'sf] sf/0f n]Vg'xf];\ .

	 •	 ;"o{nfO{ s]Gb| dfg]/ b'/L / cfsf/nfO{ ;Gt'ng /fVb} cf7cf]6f u|xn] ;"o{sf] kl/j|mdf 
		  u/]sf] gfdª\lst lrq sf]g'{xf];\ .

	 • 	 k[YjLsf] kl/e|d0f / kl/j|md0fn] s] s:tf] k|efj kf/]sf] 5 < pNn]v ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

•	 u|xx¿sf] gfd, ltgLx¿sf] ;"o{af6 cf};t b'/L, cfsf/ -Aof; ljm= ld=df_, b}lgs ult / 
jflif{s ultsf] tflnsf kfj/KjfOG6 lk|h]G6];gdf tof/ u/L sIffdf k|:t't ug'{xf];\ .

•	 ljleGg cfsf/sf df6f] jf lk7fsf uf]nfsf/ gf}cf]6f 8Nnf lng'xf];\ . ;a}eGbf 7'nf 
8NnfnfO{ ;"o{ agfpg'xf];\ / cGo cf7cf]6f 8NnfnfO{ cfsf/, b'/L, / :yfgsf cfwf/df 
8Nnf agfpg'xf];\ / pko'St /ª nufO{ kf7\ok':tssf] lrqdf b]vfOP h:t}  
;f}o{d08nsf] ;fwf/0f df]8]n ;d"xdf tof/ ug'{xf];\ / sIffdf k|:t't ug'{xf];\ .
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 kf“rf}“ lbg

ljifoj:t' M rGb|dfsf] kl/ro

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]]Zo

	 rGb|dfsf] cfsf/, ;fOh, b'/L / k[YjL kl/j|mdf;DaGwL ;fdfGo hfgsf/L lbg

-v_ 	 z}Ifl0fs ;fdu|L 

	 rGb|dfsf] lrq, rGb|dfn] k[YjLnfO{ / k[YjLn] ;"o{nfO{ kl/j|mdf u/]sf] lel8of], kfqf], k[YjLnfO{  
	 rGb|dfn] / rGb|dfn] ;"o{nfO{ kl/j|mdf u/]sf] b]vfpg] df]8]n 

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

   	 lj|mofsnfk ! M rGb|dfsf] kl/ro

•	 rGb|dfn] k[YjLnfO{ / k[YjLn] ;"o{nfO{ kl/j|mdf u/]sf] lel8of] k|bz{g ug'{xf];\ .

•	 lel8of] cjnf]sgkZrft\ rGb|df lsg u|x geP/ pku|x ePsf] xf]nf < cg'dfg 
ug{ nufpg'xf];\, ;fyL;Fu 5nkmn u/]/ lgisif{ ;'gfpg nufpg'xf];\ . (Think, pair, 
share, TPS Method)

•	 rGb|df, k[YjL / ;"o{sf] cfsf/sf] t'ngfTds j0f{g -cg'kftsf cfwf/df_ ug{'xf];\ . t}
klg k[YjLAf6 x]bf{ ;"o{ / rGb|dfsf] cfsf/ pq} lsg b]lvPsf] xf]nf 5nkmnjf6 k|:6 
kfg{'xf];\ . o;sf cfwf/df k[YjLAf6 rGb|df / ;"o{sf] b'/Lsf] t'ngf u/fpg'xf];\ .

	 lj|mofsnfk @= rGb|dfn] k[YjLsf] kl/j|mdf 

•	 k"l0f{dfsf] lbg ;fFemdf k"0f{ cfsf/sf] rGb|df cjnf]sg u/] gu/]sf] cg'ej 5nkmn 
u/fpg'xf];\ .

•	 Pp6f k"l0f{dfaf6 csf]{ k"l0f{df cfOk'Ug nfUg] ;do 
slt xf]nf < cg'dfg ug{ nufpg'xf];\ . kfqf]sf] k|bz{g 
u/fO{ ;f] ;do kQf nufpg eGg'xf];\ . cj lrqdf 
b]vfOP h:t} df]8nsf] -cfkm}F agfPsf] jf cfofltt_ 
k|bz{g u/fO{ rGb|dfn] k[YjLnfO{ / k[YjLn] ;"o{nfO{  
kl/j|mdf ug]{ tl/sf atfOlbg'xf];\ .

•	 rGb|snfsf] Plgld6]8 lel8of] k|bz{g ug'{xf];\ / o;sf] kl/ro lbg nufpg'xf];\ . 

•	 rGb|snf b]lvg'sf sf/0fx¿ lel8of]sf cfwf/df atfpg nufpg'xf];\ . ljBfyL{n] 
lbPsf k|ltlj|mofnfO{ ;d]6\b} rGb|dfn]  cfkm\gf] sIfdf k[YjLnfO{ kl/j|mdf ug'{, 
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rGb|df cfk}mFdf cbLKt j:t' x'g', k|To]s lbg rGb|dfn] cfk\mgf] ;txsf] km/s km/s  
If]qaf6 k[YjLlt/ k|sfz k/fjt{g ug'{ cflb rGb|snf b]lvg] sf/0fx¿ x'g\ egL lgisif{ 
atfOlbg'xf];\ .

-3_ 	 d"Nofª\sg

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} jf cGo k|Zg lgdf{0f u/L d"Nofª\sg ug{'xf];\ .

	 • 	 k[YjLsf] Psdfq k|fs[lts pku|xsf] gfd s] xf] <

	 • 	 rGb|dfdf k[YjLdf h:t} kxf8 / d}bfgx¿ 5g\ t/ hLjx¿ 5}gg\, lsg <

	 • 	 s] tkfO{F{ rGb|df pHofnf]sf cfwf/df /ftL ofqf ug'{ePsf] 5 < rGb|dfsf] pHofnf] 
		  ;"o{sf] h:tf] rxlsnf] lsg gePsf] xf]nf <

	 • 	 Ps jif{df rGb|dfn] k[YjL / ;"o{nfO{ slt slt k6s kl/j|mdf u5{ xf]nf < sf/0f klg 
		  pNn]v ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 ;fyLx¿sf] ;d"x agfO{ ;"o{, rGb|df / k[YjLsf] pko'St gd'gf tof/ u/L k[YjLn] ;"o{nfO{  
	 / rGb|dfn] k[YjLnfO{ kl/j|mdf u/]sf] b]vfpg ldNg] df]8]n tof/ kf/L sIffdf k|bz{g  
	 ug'{xf];\ .

 5}6f}“ lbg

ljifoj:t' M rGb|dfsf] snf

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 rGb|df pbfpg] ;do, rGb|dfsf] cfsf/, k"l0f{df, cf}F;L, z'SnkIf, s[i0fkIfsf] kl/ro lbg

-v_ 	 z}Ifl0fs ;fdu|L 

	 aQL, Unf]a, ;fgf] Knfl:6ssf] an, ljleGg lbgdf ljleGg cfsf/df b]lvg] rGb|dfsf] lrq  
	 ePsf] rf6{
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-u_ 	 l;sfO ;xhLs/0f lj|mofsnfk

  	 lj|mofsnfk ! M rGb|df pbfpg] ;do / cfsf/

•	 s] x/]s lbg rGb|df pbfpg] ;do 
Pp6} x'G5 < s] x/]s lbg cfsfzdf 
rGb|dfsf] cfsf/ Pp6} b]Vg'ePsf]  
5 < ljBfyL{sf] cg'ej cfbfgk|bfg 
ug{ nufpg'xf];\ . 

•	 ljBfyL{sf] cg'ej ;'lg;s]kl5 lrqdf 
b]vfOP h:t} rf6{ k|bz{g u/fO{ 
rGb|dfsf] cfsf/ / pbfpg] ;dodf 
x'g] km/s 5nkmn ug'{xf];\ .

•	 dflysf] 5nkmnsf cfwf/df rGb|dfsf] snfnfO{ kl/eflift u/L l6kf]6 ug{ 
nufpg'xf];\ .

  	 lj|mofsnfk @ M k"l0f{df / cf}“;L

•	 lrqdf b]vfP h:t} sIffsf]7f jf k|of]uzfnfsf] 
;a}} em\ofn 9f]sf aGb u/]/ cFWof/f] agfO{ Pp6f 
aNa afNg'xf];\ / To;sf] ;Dd'v kf/]/ Unf]a  
/fVg'xf];\ . To;df lbg / /ftsf] cj:yf sxfF sxfF 
x'G5 < 5nkmn u/fpg'xf];\ . 

•	 ca rGb|dfsf] ¿kdf Pp6f 6]a'n 6]lg; annfO{ 
lsnfdf c8\ofO{ k[YjLsf] jl/kl/ 3'dfpg'xf];\ . 
k[YjLsf] /ftLsf] ;doaf6 ;f] 6]a'n6]lg; annfO{ 
k"0f{ ¿kdf b]lvg] / gb]lvg] cj:yf s'g s'g x'g\ < cjnf]sg ug{ nufpg'xf];\ . 

•	 dflysf] k|of]uaf6 k"l0f{df / cf}F;L x'g] cj:yf k|:6 kf/L ;f] cj:yfdf rGb|dfsf] 
cjl:ylt s:tf] x'G5 kfn}kfnf] s]xL ljBfyL{nfO{ k|bz{g ug{ nufpg'xf];\ . 

•	 ca k"l0f{dfsf] /ftdf rGb|df k"0f{ cfsf/df b]lvg' / cf}F;Lsf] /ftdf gb]lvg'sf] sf/0f 
s] /x]5 < lrq agfO{ n]Vg nufpg'xf];\ . 

   	 lj|mofsnfk #= z'SnkIf, s[i0fkIf

•	 lrqdf b]vfP h:t} ljleGg ;dodf cfsfzdf rGb|dfsf] pHofnf] / cfsf/ a9\b} jf 
36\b} uPsf] rf6{ k|bz{g ug'{xf];\ . 
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•	 ljBfyL{nfO{ k"l0f{df / cf}F;Lsf] ;xL cjl:ylt kQf nufpg ;do lbg'xf];\ . 

•	 cf}F;L -cWof/f]_ jf6 k"l0f{df -;a}}eGbf w]/} pHofnf]_ ;Ddsf] cjlw / afFsL cjlw u/L 
rGb|dfn] k[YjLnfO{ kl/j|mdf ug]{ hDdf cjlwnfO{ b'O{ efudf ljefhg u/L lrqdf b]
vfpg'xf];\ .

•	 ca pHofnf] a9\b} uPsf] cjlw / 36\b} uPsf] cjlwnfO{ j|mdz M z'SnkIf / 
s[i0fkIfsf ¿kdf j0f{g ug'{xf];\ . 

-3_ 	 d"Nofª\sg 

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} jf cGo k|Zg lgdf{0f u/L d"Nofª\sg ug{'xf];\ .

	 • 	 rGb|dfsf] snf eg]sf] s] xf] <

	 • 	 cf}F;Lsf] lbgdf rGb|df cfsfzdf gb]lvg'sf] sf/0f s] xf] <

	 • 	 s] tkfO{Fn] cfsfzdf rGb|df pbfPsf] cjnf]sg ug'{ePsf] 5 < k"l0f{df kl5sf 
		  lbgx¿df rGb|dfsf] pbfpg] ;do / cfsf/df s:tf] kl/jt{g kfpg'ePsf] 5,  
		  pNn]v ug'{xf];\ .

	 • 	 olb rGb|df klg ;"o{ h:t} cfkm\g} k|sfzn] rDsg] ePsf] eP rGb|dfsf] snfdf s] 
		  c;/ x'GYof] xf]nf < j0f{g ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 k"l0f{dfkl5 cf}F;L;Dd x/]s lbg rGb|df pbfpg] ;do -dfgf}F k"l0f{dfsf] lbg ;fFem 5 ah]  
	 pbfpF5 _ / cfsf/df ePsf] kl/jt{gsf] rf6{ agfpg'xf];\ / csf]{ lbg sIffdf k|bz{g u/L  
	 j0f{g ug'{xf];\ .

 ;ftf}“ lbg

ljifoj:t' M gIfqdf;, rGb|df;, clwsdf;, Ifodf;

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]]Zo

	 gIfqdf;, rGb|df;, clwsdf;, Ifodf;sf] ;fdfGo kl/ro lbg
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-v_ 	 z}Ifl0fs ;fdu|L M 

	 aQL, Unf]a, ;fgf] Knfl:6ssf] an, /a/ kfOk jf tf/af6 agfOPsf] l/ª, gIfqdf; /  
	 rGb|df; b]vfpg] lrq ePsf] rf6{, rfn' jif{sf] kfqf], clws df; / Ifodf; ePsf] jif{sf]  
	 kfqf] 

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

   	 lj|mofsnfk ! M gIfqdf; /  rGb|df;

•	 ljBfyL{nfO{ ljBfnosf] rp/df jf s'g} vfnL 7fpFdf n}hfg'xf];\ .

•	 ljBfyL{sf] Pp6f ;d"xnfO{ lardf ;"o{ / To;sf] jl/kl/ lrqdf h:t} k[YjL / 
rGb|dfsf] sIf sf]g{ jf /ª eg{ nufpg'xf];\ .

•	 ;"o{sf ¿kdf ;"o{sf] lrq ePsf] 7fpFdf Pp6f jQL, k[YjLsf] ¿kdf Unf]a /fVg' 
nufpg'xf];\ .

•	 k[YjLsf] jl/kl/ rGb| sIfsf] ¿kdf kfOk 
jf tf/af6 ag]sf] l/ª /fVg nufpg'xf];\ . 
;f] l/ªdf Pp6f ;fgf] Knfl:6s an jf 
6]a'n6]lg; annfO{ jl/kl/ 3'Dg ldNg] 
u/L Kjfn agfP/ l5/fpg'xf];\ .

•	 ca cf}F;Lsf] lbgsf] cj:yf x'g] u/L ;"o{,
k[YjL / rGb|dfsf] cjl:ylt agfpg 
nufpg'xf];\ .

•	 To;kl5 rGb|df¿kL annfO{ 38Lsf] 
;'Osf] pN6f] lbzflt/ 3'dfP/ k'gM klxn]sf] :yfgdf k'¥ofpg nufpg'xf];\ . o;sf]  
cjlw atfO{ of] gIfqdf; ePsf] k|:6 kfg'{xf];\ .

•	 of] cjlwdf k[YjLn] sl/a !@ l8u|Lsf] sf]0fdf cfkm\gf] sIfdf clu al9;s]sf] 
;Demfpg'xf];\ / k[YjL¿kL Unf]anfO{ lrqdf h:t} ;f]xL b'/Ldf ;fg{ nufpg'xf];\ . 

•	 rGb|df klg cfkm\gf] sIfdf k[YjL;Fu} ;/]/ hfg] tYonfO{ :ki6 kfg'{xf];\ / rGb|sIf¿kL 
l/ªnfO{ rGb|df l:ylt km/s gkg]{ u/L k[YjL;Fu} cufl8 ;fg{ nufpg'xf];\ . 

•	 s] of] cj:yfdf cf}F;L x'G5 < dl:tis dGyg ug{ ;do lbg'xf];\ / sf/0f eGg 
nufpg'xf];\ .

•	 k'gM cf}F;Lsf] cj:yf cfpg rGb|dfn] cem s]xL b'/L kf/ ug'kg]{ tYo k|:6 kf/L Ps 
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cf}F;Laf6 csf]{ cf}F;L cfpg nfUg] ;do atfO{ rGb|df;sf] wf/0f k|;6 kfg'{xf];\ .

•	 of] wf/0ff Ps} k6ssf] lj|mofsnfkaf6 ;a}} ljBfyL{n] gkfpg klg ;S5g\ . To;}n] 
km/s km/s ljBfyL{nfO{ dflysf] k|lj|mof kfnf] kfnf] u/L ug{ nufpg'xf];\ . 

	 lj|mofsnfk @ M clwsdf; / Ifodf;

•	 of] dlxgfsf] kfqf] cjnf]
sg ug{ nufpg'xf];\ . xfd|f] 
k~rfª\udf rG›dfg /  
;f}o{dfg b'j}cg';f/ u0fgf 
ul/G5 . rG›dfgsf cfwf/df 
ltlysf] rng 5, 

•	 ;"o{dfgcg';f/ ut]sf] jf 
To;df Pp6} lbgnfO{ ut] / 
ltly b'O{ tl/sfaf6 JoSt ul/
Psf] k|:6 kfg'{xf];\ .

•	 b'j} y/L dlxgfsf] gfd eg] Pp6} ePsf] klg cjnf]sg u/fpg'xf];\ . ;"o{ Sofn]G8/df
Ps ut]af6 gofF dlxgf ;'? x'g] / rGb| Sofn]G8/df cf}F;Laf6 gofF dlxgf ;'? ePsf] 
cjnf]sg u/fpg'xf];\ .

•	 clwsdf; ePsf] dlxgfsf] kfqf]df b]vfO{ ;f] dlxgfdf b'O{cf]6f cf}F;L k/]sf]n] rGb| 
dlxgf bf]xf]l/g uPsf] k|:6 kfg'{xf];\ . ;f] bf]xf]l/Psf] rGb| dlxgfnfO{ clws df; jf 
k'?iff]Qddf; elgg] hfgsf/L lbg'xf];\ .

•	 o;}u/L s'g} dlxgfdf Pp6f klg cf}F;L gk/] ;f] rGb| dlxgf g} gx'g] cj:yf Ifodf; 
xf] egL k|:6 kfg]{ .

-3_ 	 d"Nofª\sg 

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGTodf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} jf cGo k|Zg lgdf{0f u/L d"Nofª\sg ug{'xf];\ .

	 • 	 clwsdf; eg]sf] s] xf] <

	 • 	 gIfqdf; / rGb|df;lar s] km/s 5 <
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	 • 	 olb /fdsf] hGdlbg dªl;/ ^ ut] -dªl;/ z'Sn k|ltkbfdf_ kb{5 eg] ;f] jif{ 
		  dª\l;/sf] rGb|df; slt ut]jf6 ;''? ePsf] /x]5 < kQf nufpg'xf];\ .

	 • 	 olb clwsdf; / Ifodf; gx'g] eP xfd|f rf8kj{sf] ;dodf s] kl/jt{g x'GYof] 
		  xf]nf < pbfx/0f;lxt j0f{g ug'{xf];\ .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 o; jif{sf] kfqf] cjnf]sg / cWoog u/L x/]s dlxgfsf] slt ut]af6 ;f] dlxgfsf]  
	 rGb|df; ;'? ePsf] /x]5 l6kf]6 ug'{xf];\ .

 cf7f}“ / gjf}“ lbg

ljifoj:t' M u|x0fsf] kl/ro / sf/0f

rGb|u|x0f / ;"o{u|x0f

-s_ 	 l;sfO pknlAw÷ljlzi6 p2]Zo

	 • 	 u|x0fsf] kl/ro lbg 

	 • 	 u|x0f nfUg] sf/0f j0f{g ug{

	 • 	 rGb|u|x0f / ;"o{u|x0fsf] k|lj|mof k|bz{g ug{

-v_ z}Ifl0fs ;fdu|L 

	 es'G8f], ;fgf] Knfl:6s annfO{ /a/ kfOk jf tf/af6 agfOPsf] l/ªdf 3'Dg ldNg] u/L  
	 agfOPsf] -rGb|sIfdf rGb|df_

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

  	  lj|mofsnfk ! M u|x0fsf] kl/ro / sf/0f

•	 ljBfyL{nfO{ u|x0fsf] cjnf]sg u/] gu/]sf] 
cg'ej eGg nufpg'xf];\ .

•	 rGb|df / ;"o{df nfUg'sf] sf/0f s] xf]nf < 
cg'dfg ug{ nufpg'xf];\ .

•	 rGb|u|x0f / ;"o{u|x0f nfUg] ltly s'g 
xf]nf < 5nkmn u/fO{ ;f] lbgdf ;"o{, k[YjL 
/ rGb|dfsf] cjl:ylt s:tf] x'G5 lrq  
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sf]g{ nufpg'xf];\ .

•	 lrqsf] cWoog u/]kZrft\ k[YjL / rGb|df clbKt j:t' ePsfn] kl/j|mdf ub}{ hfFbf 
slxn] k[YjLsf] 5fof rGb|dfdf t slxn] rGb|dfsf] 5fof k[YjLdf kg]{ tYo j0f{g 
ug'{xf];\ .

•	 of] tYonfO{ lrqdf b]vfP h:t} ;fdu|Lx¿sf] k|of]u u/L sIffsf]7fnfO{ cWof/f] kf/]/ 
rGb|dfsf] 5fof k[YjLdf -;"o{u|x0f_ / k[YjLsf] 5fof rGb|dfdf -rGb|u|x0f_ k/]sf] 
k|bz{g / k|of]u u/fpg'xf];\ .

	 lj|mofsnfk @M rGb|u|x0f / ;"o{u|x0fsf] ;fdfGo k|lj|mof k|bz{g 

•	 lj|mofsnfk ! M sf] lrqdf b]vfP h:t} sIffsf]7fnfO{ cln cFWof/f] agfP/ ;"o{sf 
¿kdf Pp6f aQL afNg'xf];\ . 

•	 ;f] aQLsf] jl/kl/ k[YjLsf] sIfsf ¿kdf Pp6f /j/sf] kfOk jf 8f]/L jf tf/ s]xL 
ljBfyL{nfO{ ;dfpg nufpg'xf];\ / ;f] sIfsf] Ps 7fFpdf Unf]anfO{ k[YjLsf] ¿kdf 
/fVg nufpg'xf];\ .

•	 Unf]asf] jl/kl/ Pp6f ;fgf] Knfl:6s annfO{ /a/ kfOk jf tf/af6 agfOPsf] 
l/ªdf 3'Dg ldNg] u/L rGb|dfsf] sIf tof/ kfg'{xf];\ / k[YjLsf] sIfsf] ;tx;Fu sl/a 
% l8u|Lsf] sf]0f agfP/ Unf]asf] jl/kl/ 3'dfpg'xf];\ .

•	 ca Unf]a / rGb|df ¿kL annfO{ 3'dfpg nufP/ cf};L / k"l0f{dfsf] cj:yf agfpg 
nufpg'xf];\ .

•	 s] ;a}} cf}F;L / k"l0f{dfdf u|x0f b]Vg ;lsof] t < 5nkmn u/fpg'xf];\ .

•	 ca k[YjLsf] 5fof rGb|dfdf / rGb|dfsf] 5fof k[YjLdf s:tf] cj:yfdf x'G5 < k|bz{g 
u/fpg'xf];\ .

•	 of] k|of]u / k|bz{gsf cfwf/df rGb|u|x0f / ;"o{u|x0fsf] ;fdfGo k|lj|mof j0f{g ug{ 
nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .

-3_ 	 d"Nofª\sg 

ljBfyL{ lj|mofsnfksf] cjnf]sg ub}{ ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df 
plNnlvt ;"rssf cfwf/df 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];\ . kf7sf] cGtdf 
lbOPsf cEof;df cfwfl/t lnlvt tyf df}lvs hfFr ug'{xf];\ ;fy} ljifoj:t'df cfwfl/t 
;+1fgfTds If]qsf tn lbOPsf h:t} jf cGo k|Zg lgdf{0f u/L d"Nofª\sg ug{'xf];\ M
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•	 rGb|u|x0f / ;"o{u|x0f s'g s'g ltlydf dfq b]Vg ;lsG5 <

•	 s] ;a}} k"l0f{dfsf] lbg rGb|u|x0f b]Vg ;lsG5 < k|i6 kfg'{xf];\ .

•	 d}gaQL, ;fgf] an / 7'nf]] ansf] k|of]u u/L u|x0f nfUg] cj:yfnfO{ k|bz{g ul/Psf] 
cj:yfnfO{ lrqdf b]vfpg'xf];\ .

•	 rGb|u|x0f / ;"o{u|x0fdWo] s'g rfFlx 5f]6f] ;dosf] cGt/fndf b]Vg ;lsG5 xf]nf < 
cfkm\gf] ts{ k|:t't ug'{xf];\  .

-ª_ 	 u[xsfo{÷kl/of]hgf sfo{

	 • 	 rGb|u|x0f / ;"o{u|x0fsf] cj:yf k|:6 x'g] u/L ls/0f /]vflrq;lxtsf] ;kmf lrq 
		  rf6{k]k/df agfpg'xf];\ / sIffdf k|bz{g ug'{xf];\ .

 b;f}“ lbg

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

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

•	 ljBfyL{ l;sfOsf nflu d"Nofª\sg dfkb08df plNNflvt ?la|S;sf] k|of]u u/L lj|mofsnfk, 
ljBfyL{sf] ;xeflutf, kl/of]hgf tyf k|of]ufTds sfo{sf] d"Nofª\sg u/L ljBfyL{sf] 
l;sfOsf] clen]v /fVg'xf];\ . 

•	 k|To]s lbgsf] l;sfO lj|mofsnfk u/fpg] j|mddf l;sfOdf ;d:of b]lvPsf afnaflnsfx¿sf 
nflu yk ;xof]u ug]{, k|ltefjfg\ ljBfyL{nfO{ l;sfOdf ;d:of b]lvPsf afnaflnsfx¿nfO{ 
;xof]ufTds k4ltcg';f/ l;sfpg nufpg'xf];\\ . 

•	 ckfª\utf ePsf afnaflnsfx¿nfO{ 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];\\ . 
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PsfOsf] d"Nofª\sg

!= 	 tnsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\ M

	 -s_  tn lbOPsf dWo] s:tf] cj:yfdf clwsdf; x'G5 <   

   		  -c_ Pp6} dlxgfdf b'O{cf]6f k"l0f{df k/]df    -cf_ Pp6} dlxgfdf b'O{cf]6f cf}F;L k/]df

  		  -O_ dlxgfsf] klxnf] lbg cf}F;L k/]df        -O{_ dlxgfsf] clGtd lbg cf}F;L k/]df 

	 -v_ 	k[YjLdf ePsf hLjx¿sf] ljsf;j|mdsf af/]df cWoog ug{sf nflu pkof]uL r6\6fg  
		  tnsf dWo] s'g xf] <

   		  -c_ cfUg]o r6\6fg     		  -cf_ kl/jlt{t r6\6fg     

		  -O_ kq] r6\6fg     			   -O{_ Hjfnfd'vL cfUg]o r6\6fg 

	 -u_ 	rGb|dfsf] cfsf/ lbglbg} km/s b]lvg'sf] sf/0f tnsf dWo] s'g xf] <

   		  -c_ rGb|dfsf] cfkm\g} k|sfz geP/ 

   		  -cf_ rGb|dfn] k[YjLsf] kl/j|mdf ug]{ eP/

   		  -O_ rGb|dfsf] cfsf/ k[YjL / ;"o{sf] t'ngfdf ;fgf] eP/

   		  -O{_ k[YjLn] ;"o{nfO{ kl/j|mdf ug]{ eP/ 

	 -3_ 	;"o{u|x0f rGb|u|x0fsf] t'ngfdf w]/} nfdf] ;dokl5 dfq b]vf kg'{sf] sf/0f  
		  tnsf dWo] s'g xf] <

   		  -c_ rGb|dfsf] cfsf/ ;fgf] eP/		  -cf_ ;"o{sf] cfsf/ 7'nf]] eP/

   		  -O_ k[YjL / rGb|dfsf] ult Ps} lbzflt/ eP/

  		  -O{_ ;"o{u|x0f lbgsf] ;dodf dfq b]lvg] eP/ 

	 -ª_ 	tnsf dWo] s'g egfO ;xL xf] <

   		  -c_ r6\6fgx¿ Ps k|sf/sf vlgh x'g\ .

   		  -cf_ wft'x¿ dfq vlghsf pbfx/0f x'g\ .

   		  -O_ vlgh / wft' km/s km/s j:t' x'g\ .

   		  -O{_ s]xL r6\6fgx¿df dfq vlgh kfOG5 .

@= 	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

	 -s_ r6\6fg / wft'df s] km/s 5 < s'g} b'O{cf]6f km/s n]Vg'xf];\ .
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	 -v_ 	cfUg]o, kq] / kl/jlt{t r6\6fg Pskl5 csf]{ ¿kdf kl/0ft x'Fb} r6\6fgsf] rj|m  
		  rln/xG5 < of] egfOnfO{ pbfx/0f;lxt k|:6 kfg'{xf];\ .

	 -u_ 	Ps cf}F;Laf6 csf]{ cf}F;L cfpg rGb|dfn] k[YjLnfO{ k"/f Ps kmGsf]eGbf s]xL a9L  
		  kl/j|mdf ug'{k5{, lsg < 

	 -3_ 	cf}F;Lsf] lbgdf rGb|df k"0f{¿kdf gb]lvg'sf] sf/0f s] xf]nf <

	 -ª_ 	rGb|u|x0fsf] cjlw ;"o{u|x0fsf] eGbf nfdf] x'g'sf] sf/0f s] xf] < lrq;lxt k|:6  
		  kfg'{xf];\ . 
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 cg';"rL !

ckfª\utf ePsf ljBfyL{nfO{ l;sfO ;xhLs/0f u/fpFbf Wofg lbg'kg]{ s'/fx¿

-s_ 	 b[li6ljxLg (Blind) ckfª\utf 

•	 Kff7\ok':tssf] lj|mofsnfkcg';f/sf] k|of]u cjnf]sg u/fpFbf b[li6ljxLg ljBfyL{nfO{ 
JofVofTds ljlw ckgfpg'xf];\ .

•	 ljBfyL{nfO{ x/]s lrqdf lbg vf]h]sf] ;Gb]z JofVof ug'{xf];\ . 

•	 ljBfyL{sf nflu k|of]ufTds lj|mofsnfkx¿ Ufbf{ x'g ;Sg] hf]lvd;d]t atfpg'xf];\ 
/ k|of]ufTds sfo{ ;d"x hf]8Ldf u/fpg'xf];\ .

•	 d]6fsf8{df n]Vg nufpFbf b[li6ljxLg ljBfyL{sf nflu pko'St cg's"ntf ;xkf7Laf6 
sf8{df n]Vg nufpg'xf];\ jf a|]nlnlkdf n]Vg nufP/ k9\g nufpg'xf];\ .

•	 b[li6ljxLg jf cGo ckfª\utf ePsf ljBfyL{nfO{ cg's"n k|ljlw 5 eg] To;sf] k|of]
u ug{ nufpg'xf];\ h:t} M af]Ng] ydf]{ld6/ h'g ;fdfGotof ljBfnodf kfOFb}g .

•	 ljBfyL{nfO{ sGe]S; / sGs]e n]G; tyf P]gf 5f]P/ cg'ej ug]{ cj;/ lbg'xf];\ .

•	 s'g} klg sf]l/Psf] lrqdfly udn] /ª\uLg wfuf] 6fF;]/ n]G;af6 x'g] cfjt{g lj|mofsf] 
k|bz{g u/fpg ;lsg] 5 / o; lj|mofsnfk hf]8L ;d"xdf u/fpg'xf];\ .

•	 ;Dej eP;Dd b[li6ljxLg ljBfyL{nfO{ ;d]t cfjfho'St ;km\6j]o/dfkm{t sDKo'6/ 
jf PG8«f]O8 df]afOn jf 6\ofan]6sf] k|of]uaf6 OG6/g]6af6 vf]hL ug]{ lj|mofsnfk 
ug{ nufpg'xf];\ .

-v_ 	 Go"g b[li6o'St ckfª\utf (Partial sighted) 

•	 Vf'nf cfFvfn] cf}ifwLsf] k|of]u, zNolrlsT;f jf r:df k|of]u h:tf pkrf/af6 klg 
!) b]lv @) lkm6 ;Ddsf] b'/Laf6 xftsf] cfF}nf 5'6\ofpg afwf x'g] cj:yf Go"g 
b[li6ljxLg ckfª\utf xf] .

•	 o:tf ljBfyL{nfO{ ;se/ pHofnf] a9L ePsf] / n]Vg] af]8{sf] glhs}sf] l;6df a:g 
nufpg'xf];\ .

•	 af]8{df n]Vbf cfjfh a'lem]g u/L s]xL 7'nf] cIf/df n]Vg] ug'{xf];\ .

•	 cfjfh/lxt lel8of] k|bz{g ubf{ ;dfgfGt/ ¿kdf JofVofTds ljlw;d]t 
ckgfpg'xf];\ .
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-u_ 	 alx/f ckfª\utf (Deaf) 

•	 ;'gfOsf cª\ux¿sf] agfj6 Pjd\ :j/sf] klxrfg, :yfg, ptf/r9fj tyf :j/sf] 
dfqf / u'0f 5'6\ofpg] 1fg]Gb|Lo sfo{df ljrngaf6 Wjlgsf] tLi0ftf *) 8]l;aneGbf 
dflysf] Wjlg ;'Gg g;Sg] cj:yf alx/f ckfª\utf xf] .

•	 ;~rf/sf nflu ;fª\s]lts efiff k|of]u ug'{xf];\ .

•	 Aflx/f ljBfyL{sf] nflu bf]ef;]sf] dbt lnO{ ;fª\s]lts efiffdf ;xh zAbfjnL 
k|of]u u/]/ cGt/lj|mofTds ljlw ckgfpg'xf];\ .

•	 ljBfyL{nfO{ sDkg / t/ª\u k|;f/0fsf af/]df hfgsf/L lbg sDkgsf] :kz{ u/fpg' 
/fd|f] x'G5 .

-3_ 	 ;':t >j0f ckfª\utf (Hard of hearing) 

•	 sd dfq ;'Gg] t/ sd ;'g]/ :ki6 af]Ng ;Sg], ;'GgnfO{ sfgdf >j0f oGq /fVg'kg]{ 
cj:yf ;':t >j0f xf] .

•	 ;':t >j0f ePsf ljBfyL{nfO{ ;fª\s]lts efiff geO{ >j0f oGqsf] k|of]u u/fpg' 
k5{ .

•	 ;':t >j0f ePsf ljBfyL{nfO{ lzIfsn] cfkm" glhs} /fVg] / cln 7'nf] :j/df af]n]/ 
cWofkg u/fpg'k5{ .

-ª_ 	 >j0f b[li6ljxLg ckfª\utf (Deaf blindness) 

•	 >j0f;DaGwL / b[li6ljxLg ;DaGwL 1fg]lGb|osf] ljrngaf6 JolStsf] ;~rf/, rfn 
/ ljsf;f]Gd'v sfo{ ug{ afwf x'g] cj:yf >j0f b[li6ljxLg ckfª\utf xf] .

•	 o:tf ljBfyL{nfO{ lgoldt sIffsf]7fdf /fv]/ cWofkg u/fpg Tolt Jofjxfl/s 
x'Fb}g . 

•	 o:tf ljBfyL{nfO{ :kz{ ;~rf/sf] ljlw ckgfpg'k5{ .

-r_ 	 :j/ jf af]nfO;DaGwL ckfª\utf (Speech disability) 

•	 df}lvs cfjfh pTkfbg / cleJoSt ug]{ cª\ux¿df pTkGg sfo{ut ljrngsf 
sf/0f tyf af]Nbf :j/sf] ptf/ r9fjdf sl7gfO, c:ki6 af]nL, af]Nbf zAb jf cIf/ 
bf]xf]l/g' jf c8\sg] cj:yf :Jf/ af]nfO ;DaGwL ckfª\utf xf] .

•	 o:tf ljBfyL{nfO{ df}lvs lj|mofsnfkx¿ u/fpFbf kof{Kt ;do lbP/ pgLx¿nfO{ 
lzIfsn] w}o{tfk"j{s ;'Gg'k5{ .
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-5_ 	 af}l4s ckfª\utf 

•	 s'g} JolStdf pd]/sf] j[l4;Fu} af}l4s ;r]tgfsf] ljsf;df afwf pTkGg eO{ 
pd]/ ;fk]If af}l4s ljsf; gePsf jf l9nf ePsf sf/0fn] pd]/ jf jftfj/0f  
;fk]If lj|mofsnfk ug{ afwf x'g] cj:yfnfO{ af}l4s ckfª\utf elgG5 / o;df  
j|mf]df]hf]d @! Dff ePsf] ljrngaf6 x'g] 8fpg l;G8«f]d ;d]t kb{5g\ .

•	 o:tf ljBfyL{nfO{ ;d"xdf rf6{ tyf df]8]n ljt/0f u/L cWofkg u/fpg] ljlw 
ckgfpg ;lsG5 .

•	 clt czSt cj:yfsf ljBfyL{nfO{ 5'6\6} kf7\oj|md tyf d"Nofª\sg k4ltsf] 
cfjZostf k5{ .

-h_ 	 cl6Hd ckfª\utf (Autism spectrum conditions) 

•	 of] JolStdf hGd]sf] klxnf] tLg jif{leq b]vfkg]{ :gfo'ut ljrng xf], h;sf] 
sf/0faf6 JolStsf] ;~rf/ ug]{, c¿;Fusf] ;DaGwsf] af]w ug]{ sfo{df ljrng  
cfPsf] x'G5 .

•	 o:tf ljBfyL{n] lg/Gt/ Ps} k|sf/sf] c;fGble{s Jojxf/ bf]xf]¥ofO /xg] ub{5g\ .

•	 o:f ckfª\utfnfO{ l;sfO;DaGwL ckfª\utf elgG5 / o:tf ljBfyL{sf] nflu uDeL/ 
OlGb|out ;'/If0f, rfnsf] ;dGjodf ;Lldttf / Jojxf/sf] cg';/0fdf afwf x'G5 .

•	 o:tf ljBfyL{sf nflu pgLx¿sf] kl/j]z a'em]/ lzIfsn] Jojxf/ / k|Zgf]Q/ 
ug'{xf];\ .

•	 d"nwf/sf] z}lIfs k|0ffnLdf o:tf afnaflnsfx¿nfO{ ;dfj]z ug{ sl7g dflgG5 t/ 
cGo ;fyLx¿;Fu hf]8Ldf sfo{ ug{ nufpFbf Tof] k|efjsf/L x'G5 .

-em_ 	 dfgl;s jf dgf];fdflhs ckfª\utf (Mental/Psychosocial disability) 

•	 dl:tis / dl:tisdf ePsf] rf]6k6s, j+zfg'ut u'0f jf dgf]ut ljrngsf sf/0f 
dfgl;s cª\ux¿sf] sfo{df cfPsf cGtlj|mof tyf ;r]tg, cled'vLs/0f, :km'lt{, 
:d/0f zlSt, efiff, u0fgf h:tf dfgl;s sfo{ ;Dkfbgsf j|mddf /xg] afwfsf 
sf/0fn] pd]/  / kl/l:yltcg';f/ Jojxf/ ug{ sl7gfO x'g] cj:yf dfgl;s jf 
dgf];fdflhs ckfª\utf xf] .

•	 s'g} 7'nf] 36gfdf k/]sf / cfkmGt u'dfPsf afnaflnsfx¿nfO{ c:yfoL ¿kdf 
;d]t o:tf] ljlIfKttfsf] cj:yf x'g ;S5 .

•	 lzIfsn] dfofn' Jojxf/ u/]/ l;sfpFbf o:tf afnaflnsfx¿n] c¿ ;/x l;Sg 
;S5g\ / pgLx¿sf] ljlIfKttf;d]t lj:tf/} sd x'Fb} hfG5 .
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-`_ 	 x]df]lkmlnof (Hemophilia) ckfª\utf 

•	 cg'j+zLo c;/sf sf/0f JolStsf] /Stsl0fsfdf x'g] km\ofS6/sf] dfqfdf ePsf] 
sdLaf6 /Stsl0fsfdf ljrng cfO{ /ut hDg] sfo{df ;d:of pTkGg x'g] zf/Ll/s 
cj:yf g} x]df]lkmlnof ckfª\utf xf] .

•	 o:tf ljBfyL{nfO{ s'g} k|sf/sf] rf]6k6s nfUg jf zf/Ll/s tgfa lbg' x'Fb}g .

•	 u'unaf6 vf]hL u/L o'6\o'a / /St s0f;DaGwL ;fdu|L 8fpgnf]8 ug]{ j|mddf x]df]
lkmlnofsf af/]df hfgsf/L lng nufO{ h'g Kn]6n]6\;sf] ljrngdf x'G5 eGg] yfxf 
lbg'xf];\ .

-6_ 	 zf/Ll/s ckfª\utf (Physical disability) 

•	 :gfo' df+;k]zL / hf]gL{x¿ tyf x8\8Lsf] agfj6 Pjd\ ;~rfng sfo{x¿df ePsf] 
ljrngsf] k|efjaf6 JolStdf zf/L/s cª\ux¿sf] ;~rfng, k|of]u / lxF8\8'ndf  
pTkGg ePsf] cj/f]wsf] cGt/lj|mof zf/Ll/s ckfª\utf xf] . o:tf] ckfª\utfsf] 
cj:yf ljljw k|sf/sf x'G5g\ .

•	 xftsf] ckfª\utf ePsf ljBfyL{ 5g\ eg] ;xkf7Lsf] ;fydf lj|mofsnfk ug{ 
nufpg'xf];\ .

•	 d]6fsf8{df n]Vg nufpFbf o:tf ljBfyL{sf nflu ;xkf7Laf6 sf8{df n]Vg nufP/ 
k9\g nufpg'xf];\ .

-7_ 	 afn kIf3ft -kf]lnof_ (Poliomyelitis) 

•	 afNofj:yfdf kf]lnof] /f]u nflu To;sf] b'ikl/0ffdaf6 z/L/sf] Ps jf w]/} 
cª\ux¿df bL3{sfnLg kIf3ftsf] c;/ /lx/xg] cj:yf afn kIf3ft xf] .

•	 lzIfsn] pgLx¿sf] ;xeflutfdf cfpg ;Sg] afwfnfO{ ljrf/ u/]/ ;sf/fTds 
Jojxf/ ug'{k5{ .

-8_ 	 zf/Ll/s cª\uljxLg ckfª\utf (Amputation)

•	 rf]6k6sdf pkrf/ x'g g;ls, ca'{b /f]usf sf/0f jf b'3{6gf jf k|sf]kdf k/L 
JolStsf] xft, v'6\6f jf xftv'6\6f b'j} jf xftv'6\6fsf s]xL c+z z/L/af6 5'6\l6P/ 
k'gM ;f] k|Tofof]hg x'g g;sL cª\uljxLg ePsf] cj:yf zf/Ll/s cª\u ljxLg  
ckfª\utf xf] 

•	 s[lqd cª\usf] k|of]uaf6 ;fdfGo b}lgs hLjgsf lj|mofsnfkx¿ ;Dkfbg ;xh 
¿kdf ug{ ;lsP klg s[lqd cª\usf] u'0f:t/df cfly{s ;fdflhs lj|mofsnfkdf x'g] 
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;lj|motf lge{/ /xG5 .

•	 o:tf ljBfyL{nfO{  ;dfj]zL ;d"x agfP/ hf]8Ldf sfo{ ug{ nufpFbf pko'St x'G5 .

•	 zf/Ll/s ckfª\utf ePsf ljBfyL{nfO{ c;fjwfgLk"j{s k|of]ufTds lj|mofsnfkx¿ 
u/]df x'g] ;Sg] hf]lvd ;d]t agfpg'xf];\ .

-9_ 	 df+;k]zL ljrng ckfª\utf (Muscular dystrophy) 

•	 z/L/sf] rfnnfO{ lgoldt ug]{ df+;k]zLdf j+zfg'ut jf cg'j+zLo sf/0fn] 
lzlyntf cfO{ cg'j+zLo sl0fsf (genes) df :j:y df+zk]zL lgdf{0f ug{ cfjZos 
kg]{ hLjs0f -k|f]l6g_ tof/ ug]{ ;"rgf ;Dk|];g x'g ;Sb}g . o;af6 hLjs0fsf] cefj 
eO{ df+zk]zL / tGt'sf] ;d'lrt ljsf; gx'g] x'Fbf JolStsf] rfn, af]nLrfnL / b}lgs 
sfo{ ;Dkfbgdf afwf cfpg] cj:yf df+;k]zL ljrng ckfª\utf xf] .

•	 o:tf ljBfyL{nfO{ pko'St cg's"ntf lbg'k5{ t/ zf/Ll/s kl/>d kg]{ sfd lbg' 
x'Fb}g . kl/of]hgf sfo{ ;dfj]zL ¿kdf ;d"x jf hf]8Ldf u/fpFbf /fd|f] x'G5 .

-0f_	  d]¿b08 kIf3ft ckfª\utf (Paraplegia)

•	 b'3{6gf jf s'g} sf/0fn] d]?b08sf] s'g} klg efudf rf]6k6s nflu z/L/sf] cGo 
cª\ux¿sf] ;~rf/ dl:tis;Fu afwf pTkGg eO{ z/L/sf] rfn, df+;k]zLsf] ;dGjo 
/ lgisf;g k|0ffnLdf ePsf] clgoGq0fsf] cj:yf d]?b08 kIf3ft ckfª\utf xf] .

•	 d]?b08sf] s'g efudf rf]6k6s nfu]sf] xf] To;sf cfwf/df z/L/sf] rfn, df+;k]zL 
/ lgisf;g k|0ffnLsf] lgoGq0fsf] ufDeLo{tf lge{/ ub{5 .

•	 o:tf ljBfyL{nfO{ cj/f]wd'St, ;lhnf] 8]:s a]Gr tyf zf}rfno kfos kg]{ u/L 
sIffsf]7fsf] Joj:yf ul/lbg'xf];\ .

•	 o:tf ljBfyL{nfO{ lbOPsf] lrqx¿ cyjf sfo{x¿ ePsf] / gePsf] cjnf]sg ubf{ 
hf]8L agfP/ 5nkmn u/fpg'xf];\ .

-t_ 	 afn dl:tis3ft ckfª\utf (Cerebral palsy)

• 	 dl:tissf] lglZrt jf w]/} If]qdf e|'0fsf] ljsf; b]lv jf lzz' cj:yfdf jf hGdg] 
j|mddf rf]6k6s nfu]/ To;sf] bL3{sfnLg c;/sf sf/0f JolStsf] zf/Ll/s rfn / 
df+zk]zL ;dGjodf afwf x'g] cj:yf afn dl:tis3ft ckfª\utf xf] .

•	 o:tf ljBfyL{nfO{ cGo ;fyLx¿;Fu hf]8Ldf sfo{ ug{ nufpFbf pko'St x'G5 . 

•	 k|foh;f] pxL ;fyLnfO{ hf]8L agfOlbg' /fd|f] x'G5 lsgsL lg/Gt/ ;Dks{df /xg] 
;fyLn] af]n]/ efiff a'em\g ;S5g\ / ;~rf/ ;xh x'g ;S5 .
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-y_ 	 xf]rf k'8\sf ckfª\utf (Little people) 

•	 JolStsf] z/L/sf] prfOdf ePsf] c;/o'St Go"gtf ePsf] cj:yf zf/Ll/s 
ckfª\utf xf] h;df JolStsf] pd]/ / prfOsf] ;dfg'kflts ljsf; x'Fb}g .

•	 o:tf ljBfyL{nfO{ xf]rf] 8]:s, a]Gr / n]Vg] af]8{sf] glhs} a:g lbg'k5{ .

•	 k|of]ufTds sIffdf ;d]t cufl8 /fVg'k5{ .

-b_ 	 lglZrt l;sfO ckfª\utf (Specific learning disability)

o:tf] ldl>t cj:yf xf], h;df JolStx¿nfO{ efiffsf] k|zf]wg lnlvt jf df}lvs ug{ 
sl7gfO x'G5 eg] n]vfO, jfrg, u0fgf, lxHh] jf JofVof ug]{ l;ksf] :d[ltdf afwf  
x'G5 . sIffdf o:tf l;sfO l9nfO ePsf ljBfyL{ ePdf k|Zg k6s k6s bf]xf]¥ofP/ a'emfO 
lbg'xf];\ .

-w_ 	 bL3{sfnLg :gfo'ut ljrng ckfª\utf -5f/]/f]u_ (Chronic neurological conditions)

JolStsf] :gfo'ut k|0ffnLdf cfPsf] bL3{sfnLg ljrngsf sf/0f k6s k6s jf nfdf] 
;dosf] cGt/fndf :gfo' k|0ffnLsf] lgoldt sfo{df afwf pTkGg eO{ JolSt cr]tg 
l:yltdf /xg] cj:yf bL3{sfnLg :gfo'ut ljrng  ckfª\utf xf] . o:tf ljBfyL{ c¿ 
;dodf ;dfGo b]lvPtf klg s'g} j]nf cf3ftsf] cj:yfdf x'g ;S5g\ . t;y{ lzIfsn] 
o:tf] ljBfyL{nfO{ klxrfg u/L hf]lvdd'St cj:yfsf] l;h{gf ul/lbg'xf];\ .


