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j}1flgs cWoog 

(Scientific Study) 
!

lrq  1.2 j}1flgs l;sfOsf r/0fx¿

lrq 1.1 df lbOPsf kmnk"mn tyf /f;folgs kbfy{x¿df x'g] cDnLo, Iff/Lo jf t6:y u'0fsf] 
j}1flgs cWoogsf nflu k|Zg, kl/sNkgf, k|of]ufTds sfo{ / tYofª\s ;ª\sng ljlw s] s] x'g 
;S5g\ < 

dfly lrq 1.2 df j}1flgs l;sfOsf r/0fx¿ lbOPsf 5g\ . j}1flgs l;sfOcGtu{t tYofª\s 

tyf k|df0fsf] ;ª\sngsf nflu ljleGg lsl;dsf k|of]ufTds sfo{x¿ ul/G5g\ . lrq 1.1 
df lbOPsf kmnk"mn tyf /f;folgs kbfy{x¿df x'g] cDnLokgf, Iff/Lokgf jf t6:y u'0faf/] 
j}1flgs cWoogsf nflu k|of]ufTds sfo{af6 cfjZos tYofª\s -pH dfg_ ;ª\sng ul/G5 . 
j}1flgs cWoogdf k|of]ufTds sfo{x¿ k|of]uzfnfdf jf aflx/L jftfj/0fdf ul/G5g\ . j}1flgs 
cWoogsf nflu tYofª\s ;ª\sng ubf{ tyf lj1fgsf ljleGg ljifo j:t'x¿sf] cWoog ubf{ 
;fgf tyf 7'nf kl/df0fx¿sf] gfk lng'k5{ . To:tf gfknfO{ j}1flgs k4ltcg';f/ n]lvG5 . 
gfkdf x'g ;Sg] ;Defljt q'l6 Go"g ug{ k6s k6ssf] dfkgaf6 cf};t gfksf] dfg lnOG5 . 

1.1  j}1flgs k|lj|mofut l;kx¿ (Science process skills)

j}1flgs l;kn] j}1flgs l;sfOsf] cfwf/ tof/ kf5{g\ . xfdLdf lj1fg;DaGwL 1fgsf cltl/St 

cjnf]sg÷ lh1fzf÷ 
vf]hsf nflu k|Zg

j}1flgs l;sfOsf r/0fx¿

k|ltj]bg

kl/sNkgf lgdf{0f

k|of]uaf6 k/LIf0f

kl/0ffd / lgisif{

kl/sNkgf k/LIf0f

kl/sNkgf k|dfl0ft gePdfkl/sNkgf k|dfl0ft ePdf

lrq  1.1
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j}1flgs k|lj|mofut l;k / j}1flgs clej[lQ -scientific attitude_ cfjZos k5{ . j}1flgs 
k|lj|mofut l;kcGtu{t cjnf]sg ug]{ -observing_, k|Zg ;f]Wg] -questioning_, juL{s/0f ug{] 
-classifying_, cg'dfg ug]{{ -predicting_, JofVof ug]{ (interpreting_, dfkg ug]{ (measuring_, 
lgisif{ lgsfNg] (concluding_, ;~rf/ ug]{ -communicating_ cflb l;kx¿ k5{g\ . j}1flgs 
k|lj|mofut l;kx¿sf] cEof;sf nflu tnsf lj|mofsnfk ug'{xf];\ M

lj|mofsnfk 1.1

p2]Zo M j}1flgs k|lj|mofut l;k cEof; ug'{

cfjZos ;fdu|L M sfuh, s}FrL

ljlw  

1. tnsf lrqx¿df b]vfOP h:t} sfuhsf] xjfO{hxfhsf ljleGg gd'gf vf]hL u/L cWoog  
 ug'{xf];\ . 

2. tLdWo] s'g gd'gf 5fg]/ xjfO{hxfh agfpFbf pSt xjfO{hxfh nfdf] ;do xfjfdf /xg],  
 6f9f;Dd p8\g] aG5 xf]nf < cg'dfg ug'{xf];\ . 

3. A4 ;fOhsf] sfuhsf kfgf lng'xf];\ / cfk"mnfO{ pko'St nfu]sf] gd'gf 5fGg'xf];\ . tkfOFn]  
 5fg]sf] gd'gfcg';f/sf] hxfh lgdf{0f ug'{xf];\ . 

4. tkfO{Fn] agfPsf] hxfhnfO{ p8fpg'xf];\ / ;fyLx¿n] agfPsf] hxfh;Fu t'ngf ug'{xf];\ . 

lrq  1.3 sfuhsf] xjfO{hxfh gd'gf s

lrq  1.4 sfuhsf] xjfO{hxfh gd'gf v

5nkmn / lgisif{ M tkfO{Fn] 5fGg' ePsf] gd'gfdf s'g} lsl;dsf] kl/dfh{g u/]/ s;/L klxn]sf] 
eGbf /fd|f] gd'gfdf ¿kfGt/0f ug{ ;lsG5, ljrf/ ug'{xf];\ . o; lj|mofsnfkaf6 s'g s'g j}1flgs 
k|lj|mofut l;kx¿ k|of]u eP, 5nkmn ug'{xf];\ . 
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1.2  j}1flgs l;sfO (Scientific learning)

lrq  1.5 jfikLs/0f / b|jLs/0fsf] cjnf]sg lrq  1.6 k|fs[lts 36gf -hnrj|m_

lrq 1.7 j}1flgs ljlwaf6 sf]/f]gf efO/; la?4sf]  
vf]k ljsf;sf dxŒjk"0f{ r/0fx¿

lsTnLdf lrof ksfpFb} ubf{ 6'6Laf6 lgl:sPsf] afkm wft'sf] lr;f] l/sfkLsf] lkFwdf kbf{ yf]kf 
ag]/ tn em5{ . pSt lr;f] l/sfkLnfO{ x6fP/ tftf] kfgL ePsf] l/sfkL /fVbf kfgLsf] yf]kf 
aGg] k|lj|mof sd x'G5 . l/sfkL w]/} lr;f] x'Fbf a9L yf]kfx¿ aG5g\ eg] tftf] x'Fbf sd yf]kfx¿  
aG5g\ . of] cWoogaf6 afkmaf6 kfgLsf yf]kf aGg] k|lj|mofdf afkm 7Ss/ vfg] ;txsf] tfkj|mdsf] 
e"ldsf x'G5 egL lgisif{ lgsfNg ;lsG5 . 

cfsfzdf afbn agL kfgL kg]{ k|lj|mofdf klg xfjfsf] tfkj|mdsf] e"ldsf x'G5 . To;}n] df};d 
k"jf{g'dfg ljefun] k[YjLsf] ;txaf6 prfO a9\bf tfkj|md 36\g] j|mdaf/] cfjZos tYofª\s  
;ª\sng ub{5 / pSt tYofª\ssf] ljZn]if0fsf cfwf/df jiff{sf] dfqfsf] k"jf{g'dfg ub{5 . 

lj1fgnfO{ 1fg lgdf{0f k|lj|mofsf ¿kdf lnOG5 . of] k|fs[lts 36gfnfO{ k|df0fsf cfwf/df 
JofVof ug{ k|of]u x'g] Ps ;ª\ul7t ljlw xf] . 1fg ljsf;sf nflu cfjZos k|df0fx¿ xfd|f  
1fg]lG›o / ljleGg pks/0fx¿sf] k|of]uåf/f k|fKt ul/G5 .  lrq 1.2 df b]vfOP h:t} u/L j}1flgs 
l;sfOsf ljleGg r/0fx¿ x'G5g\ . s'g} 36gf jf ;d:ofsf] cjnf]sg ug{] / To;sf ;DaGwdf lh1f;f /fVg] 
jf vf]hsf nflu k|Zg agfpg] sfo{ j}1flgs l;sfOsf] klxnf] r/0f xf] . bf];|f] r/0fdf kl/sNkgf lgdf{0f  
ul/G5 eg] t];|f] r/0fdf k|of]ufTds sfo{ u/L tYofª\s ;ª\sng ul/G5 . rf}yf] r/0fdf  
;ª\slnt tYofª\ssf] ljZn]if0faf6 kl/0ffd / lgisif{ lgsflnG5 . kfFrf}F r/0fdf lgisif{sf cfwf/df  
kl/sNkgf ldn] gldn]sf] k/LIf0f ul/G5 . kl/sNkgf ldn]df cg';Gwfgsf] k|ltj]bg tof/ u/L ;~rf/  
ul/G5 . of] j}1flgs cWoogsf] clGtd r/0f xf] . kl/sNkgf gldn]df cWoogsf] k|Zg /  
kl/sNkgf kl/dfh{g u/L k'gM ;a} r/0fx¿ bf]xf]¥ofOG5 . 

5nkmn u/f}“

lrq 1.7 df pNn]v ePcg';f/ j}1flgs 
ljlwaf6 sf]/f]gf efO/; lj?4sf] vf]k ljsf;sf 
dxŒjk"0f{ r/0fx¿cGtu{t s] s:tf lsl;dsf 
k|Zg, cg'dfg, k|of]ufTds sfo{ / tYofª\sx¿  
;ª\sng ul/Psf x'g ;S5g\ < 
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lrq 1.9 ;Gb's ?Ot

lrq 1.7 df sf]/f]gf] efO/; lj?4sf] vf]k ljsf;sf nflu pSt efO/;sf] d';fdf kg]{ c;/sf] 
cjnf]sg ul/of] . To;kl5 d';fdf k/]sf] c;/sf] cWoogsf nflu cfjZos tYofª\sx¿sf]  
;ª\sng / ltgsf] ljZn]if0f ul/of] . To;sf cfwf/df gd'gf EoflS;gsf] ljsf; u/L vf]hstf{x¿n] 
cg'dfg u/]cg';f/sf] glthf cfP gcfPsf] k/LIf0f ug{ klxn] 5gf]6 ul/Psf hgfj/df vf]k 
nufOof] . To;sf] k"0f{ ;kmntfkZrft\ 5gf]6 ul/Psf dflg;df k/LIf0f ul/of] . ;du|df vf]ksf] 
;kmntfkl5 dfq pSt vf]knfO{ cGo dflg;x¿df nufpgsf nflu cg'dlt lbOof] .

j}1flgs l;sfOaf6 k|fKt lgisif{sf cfwf/df lgod tyf l;4fGtx¿ k|ltkfbg ul/G5g\ . 
j}1flgsx¿n] dfly pNn]v u/]sf j}1flgs l;sfOsf r/0fx¿ cjnDag u/L k|s[lt;Fu ;DalGwt 
an, pmhf{, kbfy{, hLjx¿sf] pTklQ, k[YjLsf] agf]6nufot cGtl/If h:tf ljleGg If]qx¿ af/]df 
Jojl:yt cWoog u/]sf 5g\ . pgLx¿n] j}1flgs cWoogsf] lgisif{af6 lgod tyf l;4fGtx¿ 
k|ltkfbg u/]sf 5g\ . pbfx/0fsf ¿kdf ;/ cfOHofs Go'6g -Sir Issac Newton_ n] s'g} b'Ocf]6f 
lk08x¿lar pTkGg x'g] u'?Tjfsif{0f an;DaGwL lgod k|ltkfbg u/]sf 5g\ .

1.3 lj1fgsf If]qx¿ (Fields of science)

hLjg lj1fg, ef}lts lj1fg, /;fog lj1fg, e" tyf cGtl/If lj1fg, jftfj/0f lj1fg cflb 
lj1fgsf d'Vo If]qx¿ x'g\ . 

-s_ hLj lj1fg (Biology)

lrq 1.8 df b]vfOPsf ds}sf la?jfx¿ -kf]l;nf] ds}_ g]kfn s[lif 
cg';Gwfg s]Gb|sf [Nepal Agricultural Research Council (NARC)] 
j}1flgsx¿n] ljsf; u/]sf] ds}sf] k|hflt xf] . o:tf k|hfltsf] 
ljsf;sf nflu hLjsf j+zf0f'x¿sf] cWoog ul/G5 . hLjx¿sf af/]df 
Jojl:yt cWoog ul/g] If]q hLj lj1fg xf] . hLj lj1fg cWoog ug]{ 
j}1flgsx¿ hLj zf:qL -Biologist_ x'g\ . hLj zf:qLx¿n] ;hLjx¿sf 
u'0fx¿, k|hgg, lgisf;g, Zjf;k|Zjf; / hLjgz}nL, zf/Ll/s ;+/rgf, 
ltgsf] cGo hLjx¿ tyf jftfj/0fl;tsf] cGt/lj|mofaf/] cWoog 
u5{g\ . o;cGtu{t cfFvfn] b]Vg g;lsg] ;"Id hLjf0f'b]lv ax'sf]ifLo 
7'nf :tgwf/L hLjx¿sf af/]df cWoog ul/G5 . 

hLj lj1fgsf If]qdf gofF gofF cfljisf/x¿ eO/x]sf x'G5g\ . g]kfnsf 
cfFvf ;h{g -Eye surgeon_  ;Gb's ?Otn] klg hLj lj1fgsf If]qdf 
sfo{ ubf{ ub}{ OG6«fcs'n/ n]G; -Intra ocular lens_ sf] cflj:sf/ u/]sf 
5g\ . o;n]  ubf{ df]ltlaGb' -Cataract_ sf] lgs} ;:tf] / e/kbf]{ pkrf/ 
;Dej ePsf] 5 .  

lrq  1.8 gfs{åf/f ljsf; 
ul/Psf] ds}sf] k|hflt
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-v_ ef}lts lj1fg -Physics)

u'?Tjfsif{0f an;DaGwL lgod / rfn;DaGwL lgodx¿ ;/ cfOHofs 
Go'6gn] k|ltkfbg u/]sf lyP . To;}u/L :6]km]g xlsG;n] a|x\df08;DaGwL 
a[xt\ cWoog u/]sf lyP . an, rfn, zlSt tyf cGo ef}lts k|lj|mof;DaGwL 
cWoog ug]{ ljifonfO{ ef}lts zf:q elgG5 . ef}lts zf:q;DaGwL cWoog 
ug]{ j}1flgs ef}lts zf:qL -Physicist_ x'g\ . ef}lts lj1fgcGtu{t  
k/df0f'b]lv a|Xdf08;Ddsf ef}lts k|lj|mofx¿sf] cWoog ul/G5 .  

-u_ /;fog lj1fg (Chemistry)

hf]g 8fN6gn] k/df0f'sf] agfj6;DaGwL l;4fGt k|ltkfbg u/]sf lyP 
. o;}u/L lbldqL d]G8lnen] tŒjsf u'0fx¿sf] cWoog u/L ltgnfO{ 
kf/df0fljs ef/sf cfwf/df juL{s/0f u/]sf lyP . kbfy{ 
/ ltgsf u'0fx¿df s;/L kl/jt{g cfpF5 egL Jojl:yt 
cWoog ul/g] If]q /;fog zf:q xf] . /;fog zf:q 
cWoog ug]{ j}1flgsx¿ /;fog zf:qL -Chemist_ x'g\ . 
/;fog lj1fgcGtu{t k/df0f' / c0f'sf cfwf/df kbfy{sf 
u'0fx¿ cWoog ul/G5 . o;cGtu{t ;fdfGo /f;folgs 
k|ltlj|mofb]lv Go'lSno/ k|ltlj|mof;Ddsf] cWoog kb{5 . 

dfly plNnlvt tLg d'Vo If]qx¿af6 k|fKt 1fgsf 
cfwf/df ag]sf lj1fgsf s]xL ljlzi6 If]qx¿ klg  
5g\ . o:tf If]qx¿nfO{ cGt/ljifos If]qx¿ dfGg ;lsG5 . e"lj1fg, cGtl/If lj1fg, s[lif 
lj1fg, jftfj/0f lj1fg cflb cGt/ljifos If]qsf pbfx/0f x'g\ . 

 lj|mofsnfk 1.2

tnsf] tflnsfdf lbOPsf lj1fgsf If]q, ltgsf zfvf, / k];fut cj;/x¿ cWoog tyf 
5nkmnaf6 ;DalGwt sfo{x¿ n]Vg'xf];\ .

If]q zfvf k];fut cj;/x¿ sfo{

hLj lj1fg

Zoology, Botany, Genetic, 

Microbiology, Medical 

science, Biotechnology

hLj zf:qL, lrlsT;s, h]g]l6s 

OlGhlgo/,  

ef}lts zf:q

Neuclear Physics , Atomic 

physics, Optics, Astro 

physics, Modern physics 

Engineering, Raidography, 

Measurement

OlGhlgo/, /]l8of]nf]lh:6,  

Gffktf}n lj1, ef}lts zf:qL

lrq 1.10 ;/ cfOHofs Go'6g 
(Sir Issac Newton)

lrq 1.12 lbldqL d]G8lne 
(Dmitri Mendeleev)
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/f;fog zf:q

Organic Chemistry, 

Inorganic Chemistry, 

Physical Chemistry, Bio- 

chemistry, Nano chemistry  

kmd{sf]nf]lh:6, /;fog zf:qL, 

(Chemist) /;fog OlGhlgo/

cGt/ljifos 

If]qx¿

e"lj1fg, vuf]n lj1fg, 

jftfj/0f lj1fg,

s[lif lj1fg 

e"ue{ljb\ -geologist_, vuf]nljb\ 

-astronomist_, AffnL lj1, 

df6f] lj1, jftfj/0fljb\ 
-Environmentlist_

kl/of]hgf sfo{ 

;d'bfodf lj1fgsf ljleGg If]qx¿dWo] s'g} Ps If]qsf] cWoog u/]sf JolStx¿sf] ljj/0f tn 
tflnsfdf lbOP h:t} u/L ;ª\sng ug'{xf];\ . 

gfd cWoog u/]sf] lj1fgsf] If]q k];fut gfd sfo{

lj1fgsf ljleGg If]qx¿sf] cWoogaf6 k|fKt s]xL dxŒjk"0f{ pknlAwx¿

If]q dxŒjk"0f{ pknlAwx¿

hLj 

lj1fg

;h{/L, Snf]lGfª (Cloning), cª\u k|Tof/f]k0f (Transplantation), EoflS;g (Vaccine), 

6]:66\o'a a]aL (Test tube baby), l7dfxf k|hflt (Hybrid) ljsf; cflb

ef}lts 

lj1fg

ljB't OlGhg (Engine), ;"Idbz{s oGq (Microscope), PS; /] (X-Ray) ;~rf/ 

k|ljlwsf] ljsf;, oftfoft k|ljlwsf] ljsf;

/;fog 

lj1fg

cf}ifwL (Medicine), cf}Bf]lus /;fog -OGwg, Knfl:6s, wft', l;d]G6, /f;folgs 

dn ls6gf;s ljiffbL_ 

lj|mofsnfk 1.3

lj1fgsf ljleGg If]qsf] cWoogaf6 k|fKt dxŒjk"0f{ pknlAwsf] cWoogkZrft\ tkfO{“nfO{ cWoogsf] 
rf;f] nfu]sf] If]q s'g xf] < pSt If]qsf] cWoogkZrft\ tkfO{“sf] ;Defljt vf]hLsf] ljifo s] 
x'G5 xf]nf < sIffdf 5nkmn ug'{xf];\ . 

1.4 lj1fgsf k|of]ufTds sfo{ ubf{ ckgfpg'kg]{ ;'/Iff pkfox¿

lj1fgsf] k|of]ufTds sfo{ ubf{ ckgfpg'kg]{ ;'/Iff pkfox¿ ;DaGwdf tnsf k|Zgx¿df 5nkmn 
ug'{xf];\ M

1. uf9f cDnaf6 lkmSsf cDn s;/L agfOG5 <

2. cNsf]xnnfO{ las/df /fvL ttfpFbf s] x'G5 < 
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j}1flgs cWoogdf k|of]ufTds sfo{x¿ ul/G5g\ . Kf|of]uzfnfdf tyf aflx/L jftfj/0fdf ljleGg 
k|o]fufTds sfo{ ubf{ ;fjwfgL ckgfpg'k5{ . ;fjwfgLlagf sfo{ ubf{ b'3{6gf x'g ;S5 . 
cNsf]xnnfO{ las/df /fvL ttfpFbf aN5 / b'36{gf x'G5 . o;af6 aRg kfgLdf /fvL ttfpFbf 
;'/lIft x'G5 . h;nfO{ jf6/afy elgG5 .

To:t}u/L s8f cDnnfO{ lkmSsf cDn agfpFbf cDndf kfgL xfNg' x'Fb}g . kfgLdf lj:tf/} cDn 
/fVg'k5{ . o;/L s'g} klg lsl;dsf] k|of]u ubf{ xf]l;of/Lk"j{s sfd ug{'k5{ . k|of]ufTds sfo{ ubf{ 
ckgfpg'kg]{ ;'/Iff pkfox¿ lgDgcg';f/ 5g\ M

1. lzIfssf] pkl:yltdf dfq k|of]u ug{'k5{ .

2. k|of]uzfnfdf sfd ubf{ lab coat, r:df, kGhf cflb ;'/Iffsf ;fdu|Lx¿ k|of]u ug'{k5{ .

3. s'g} b'3{6gf ePdf lzIfsnfO{ t'?Gt va/ ug{'k5{ .

4. s'g} pks/0f rnfpg'eGbf klxn] o;sf] af/]df hfgsf/L x'g'k5{ .

5. k|of]u ubf{ /;fog rflxg] hlt dfqfdf dfq lnO{ k|of]u ug{'k5{ .

6. /;fog Kf|of]u ubf{ ;fjwfgL ckgfpg'k5{  .

7. k|of]u ubf{ e\mofn 9f]sf v'nf /fVg'k5{ .

8. s8f cDn rflxPdf lzIfsnfO{ va/ ug'{k5{ .

9. /;fog k|of]u ubf{ rfVg' x'Fb}g .

10. k|of]u ul/;s]kl5 k|of]u u/]sf] 7fFp ;kmf ug{'k5{ / k|of]u u/]sf pks/0fx¿ k"j{ :yfgdf  
 /fVg'k5{ . 

11. k|of]ukl5 ;fa'g kfgLn] xft w'g'k5{ .

lrq 1.14

lrq 1.15  Marie Curie

/]l8of]wdL{ kbfy{;DaGwL k|of]u ug]{ j|mddf plrt ;fjwfgL 

gckgfpFbf /]l8of]wdL{ ljls/0fsf] c;/n] Marie Curie nfO{  

No's]lddf /f]u nflu d[To' ePsf] lyof] .
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1.5 lj1fg tyf k|ljlwsf pknlAw / r'gf}tLx¿

lj1fgsf] ljsf;;Fu} ljleGg sfo{x¿ ;lhnf] u/L l56f] ug{sf nflu ljleGg pkfox¿sf] vf]hL 
eof] . ljleGg dflg;n] j}1flgs cWoogaf6 k|fKt lgisif{af6 k|ljlw;Fu ;DalGwt pks/0fx¿sf] 
cfljisf/x¿ u/] . h]D;jf6 -James Watt_ n] af:k OlGhg -Steam engine_ sf] ljsf; u/]sf 
lyP . o;sf] cljisf/af6 oftfoftsf] k|ljlwdf csNkgLo ¿kfGt/0f ePsf] lyof] . kfgLsf] 
afkmaf6 lah'nL pTkfbg ug]{ csf]{ dxŒjk"0f{ cflj:sf/ xf] . pbfx/0fsf nflu kf/df0fljs e6\6L 
-Nuclear power plant_ df hg]/]6/;Fu hf]l8Psf] 6jf{OgnfO{ kfgLsf] afkmn] 3'dfP/ lah'nL 
pTkfbg ul/G5 . 

lrq 1.16 jf:k OlGhg
lrq 1.17 /l;ofdf cjl:yt kf/df0fljs e6\6L 

k|ljlwsf] ljsf;;Fu} To;sf] plrt Joj:yfkg klg cfjZos x'G5 . dfly pNn]v ul/Psf] af:k 
OlGhg -steam engine_ df kfgL ttfpg k|of]u x'g] sf]Onfn] cTolws dfqfdf jfo' k|b'if0f u¥of] . 
To:t} cf0fljs e6\6Laf6 pTkGg x'g] pkpTkfbg (by product) sf] Joj:yfkg tyf o;sf] ;'/Iff lgs}  
r'gf}tLk"0f{ 5 . pbfx/0fsf nflu hfkfgsf] k'ms';Ldf ;g\ 2011 df uPsf] e"sDkn] kf/df0fljs 
e6\6L eTsg uO{ ljgfzsf/L ljls/0fx¿ jftfj/0fdf 5l/Psf lyP . t;y{ lj1fg tyf k|ljlwsf 
pknlAw;Fu} r'gf}tLx¿ klg hf]l8Psf 5g\ . 

o'j|]mgsf] r]gf]{ljndf ;g\ 1986 df ePsf] kf/df0fljs e6\6L lj:kmf]6g eP/ 5l/Psf] ljls/0fn] 
ubf{ o'j|]mgnufot o;sf cf;kf;sf b]zx¿df wghgsf] 7'nf] Iflt ePsf] lyof] . ;g\ 1984 df  
ef/tsf] ef]kfndf ePsf] UofF; r'xfj6sf sf/0fn] sl/a 2300 hgfsf] Hofg uPsf] lyof] .

lj|mofsnfk 1.4

lj1fg tyf k|ljlwsf] ljsf;n] pknlAw / o;n] NofPsf] r'gf}tLx¿ tn lbOPsf] tflnsfdf lbPsf] 
5 . cWoog tyf 5nkmn u/L yk pknlAw / r'gf}tLx¿ vf]hL ug'{xf];\ . 
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j|m=; If]qx¿ pknlAw r'gf}tLx¿ 
1. :jf:Yo /f]u lgbfg ug{ ;lhnf] ePsf],

k|efjsf/L pkrf/ k4ltsf] ljsf; 
ePsf], sltko /f]ux¿ pGd"ng 
-cf}nf] /f]u_ ePsf], dfgj z/L/sf 
cª\u k|Tof/f]k0f, r]s hfFr k|ljlw 
-PS;/], l;l6:Sofg, cN6«f;fpG8_ 
nufot ljsf; ePsf]

ljls/0f dfqf a9L x'Fbf sf]ifx¿ 

gi6 x'g], ca'{b /f]u -cancer_ x'g] 

;Defjgf x'g]

2. oftfoft hn, :yn, xjfO{ oftfoftdf kx'Fr o;af6 lg:s]sf] w'jfaf6 jfo' 

k|b'if0f x'g], Wjlg k|b'if0f

3. s[lif ls6gfzs ljiffbL, dn, j}1flgs 

s[lif k|0ffnL, pGgt laplahg, 

pTkfbgdf j[l4, ef]sd/L sdL

/}yfg] k|ljlw / lap nf]k x'Fb} 

uPsf] lapljhg tyf s[lif 

pkhx¿df k/lge{/tf a9\b} uPsf], 

df6f]sf] IfoLs/0f x'Fb} uPsf], dfgj 

:jf:Yodf gsf/fTds c;/ k/]sf]
4. lzIff ICT, b'/ lzIff, cg';Gwfg, 

;"rgfsf] kx'Frdf j[l4

ICTsf] a9L k|of]usf sf/0fn] 

ljleGg :Jff:Yo ;d:of,  

PSnf]kgf , jf:tljs ;+;f/ eGbf 

eRo'{on ;+;f/df /dfpg] k|j[lt 

a9]sf], ;fdflhsLs/0f vnn x'g]
5. snsf/vfgf pkef]udf kx'Fr, cTofw'lgs 

pks/0fx¿sf] k|of]u

/f;foflgs k|b'if0f, jftfj/0fLo 

x|f;, ljZjtfkLs/0f
6. P=cfO{=

(Artificial

Inteligence)

:jrflnt k|ljlwsf] ljsf; ePsf]

dfgj hLjgofkgdf ;xh ePsf]

JolStut uf]]kgLotf eª\u x'g], 

a]/f]huf/L a9\g] 

1.6 j}1flgs gfk (Scientific Measurement) 

lj1fgdf gfksf] 7'nf] dxŒj /x]sf] x'G5 . s'g} ef}lts kl/df0fsf] dfkgnfO{ j}1flgs ;ª\s]tdf 
JoSt ug]{ ul/G5 . 

j}1flgs ;ª\s]tg 

lj1fgsf ljleGg k|of]ufTds sfo{x¿ ubf{ j:Tf'sf] dfkg ul/G5 . To;af6 ;ª\sng ul/Psf 
tYofª\sx¿sf] ljZn]if0f u/L lgisif{ lgsflnG5 . j}1flgs cWoog ljlwdf cWoogsf] If]qcg';f/ 
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clt g} ;"Id AofS6]l/of, efO/;b]lv 7'nf 7'nf lk08x¿ h:t}M k[YjLsf] lk08, ;"o{sf] lk08, cflb 
;Fu ;DalGwt gfksf tYofª\s ;ª\sng ug{'kg]{ x'g;S5 . o; j|mdsf ;fgf tyf 7'nf ;ª\Vofsf] 
k|of]u ug{'k5{ . 

pbfx/0fsf nflu Pp6f efO/;sf] ;fOh 0.00000000001 ld6/ / k[YjL / ;"o{larsf] b'/L 
15,00,00,000 lsnf]ld6/nfO{ h:tfsf] To:t} n]Vg sl7gfO x'G5 . o; lsl;dsf] ;fgf] tyf 7'nf] 
;ª\VofnfO{  10 sf] 3ftfª\sdf n]lvG5, o;nfO{ j}1flgs ;ª\s]tg (Scientific Notation) elgG5 .

j}1flgs ;ª\s]tgsf] k|of]un] w]/} ;fgf] ;ª\Vof jf 7'nf] ;ª\VofnfO{ ;lhn};Fu JoSt ug{ ;lsG5 . 
j}1flgs cWoogdf cfsfzLo lk08x¿ larsf] b'/Lsf] dfkgsf ;fy} cfFvfn] b]Vg g;lsg] clt 
;"Id j:t'sf] -k/df0f'sf] ;fOh_ ;fOhnfO{ ;lhn};Fu j}1flgs ;ª\s]tgdf JoSt ug{ ;lhnf] 
x'G5, h:t} M 

 101 = 10    10-1 = 0.1

 102 = 100   10-2 = 0.01

 103 = 1000   10-3 = 0.001

 106 = 1000000  10-6 = 0.000001

 109 = 1000000000  10-9 = 0.000000001

1.7 j}1flgs ;ª\s]tdf JoSt ug]{ tl/sf

pbfx/0fsf ¿kdf k"j{ klZrd /fhdfu{sf] nDafO sl/a 1030 km = 1030×1000 m=1030000 m

5 . o;nfO{ j}1flgs ;ª\s]tdf n]Vbf cGtdf /x]sf] bzdnjsf] :yfgnfO{ 6 :yfg afofF ;f/L 
bzsf] 3ftfª\sdf 6 n]lvG5 .

cGo s]lx pbfx/0fx¿

;ª\Vof -gfk_ ¿kfGt/0fsf] r/0f j}1flgs ;ª\s]t

83,000 MW = 
83000000000 W

bzdnjsf] :yfgnfO{ bz :yfg afofFlt/ 
;fg'{kg]{

8.3×1010  W

k[YjL / ;"o{larsf] b'/L = 
150000000 km

===================== ===============1.5×108 km

sf]/f]gf efO/;sf] ;fOh 
Ö 0.0000001 m

bzdnjsf] :yfgnfO{ ;ft :yfg bfofFlt/ 
;fg'{kg]{

Ö 1×10-7 m

3ftfª\s (indices)
cfwf/ (base)

dlG6;f (mantissa)u'0ffª\s 

(coefficient)

= 1.030×106 mk"j{ klZrd /fhdfu{sf] nDafO
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j}1flgs ;ª\s]tgsf lgodx¿

1. cfwf/ hlxn] klg 10 x'G5 .

2. 3ftfª\s lh/f] x'Fb}g / (+) jf (-) x'G5 .

3. u'0ffª\s 1 b]lv 9 ;Ddsf] k"0f{ ;ª\Vof x'G5 . 

4.  olb lbOPsf] ;ª\Vof 10 sf] u'0ffª\s (Multiples of 10) 5 eg] bzdnj laGb' afofFtkm{ ;5{ 
/  bzsf] 3ftfª\s 3gfTds x'G5, h:t} M 600000 sf] j}1flgs ;ª\s]tg 6×105 x'G5 .

5.   olb lbOPsf] ;ª\Vof 1 eGbf sd ePdf bzdnj laGb' bfofFtkm{ hfG5 / Power 10 sf] dfg  
 C0ffTds x'G5, h:t} M 0.00006 sf] j}1flgs ;ª\s]t 06×10-5 x'G5 .

d]l6«s pk;u{ -Metric prefix_

k|Zg M tkfO{Fn] gfksf PsfOx¿ ¿kfGt/0f ubf{ s'g cª\sn] u'0fg ug]{ jf efu ug]{ egL s;/L  
 7Dofpg'x'G5 <

  PsfOnfO{ j|mdzM10 n] u'0fg ubf{ d]l6«s gfk 7'nf] PsfOdf JoSt x'g] / 10 n] efu ubf{   
 d]l6«s gfk ;fgf] PsfOdf JoSt ePsf] b]vfOPsf] 5, 

 h:t}M Ps lsnf]u|fd (1 kilogram) = 1000 g = 103g x'G5 .

 To:t} u/L 1 ldlnu|fd 10-3 mg x'G5 .

;fgf tyf 7'nf gfksf PsfO;“u hf]l8g] pk;u{x¿sf s]xL pbfx/0fx¿ 

;fgf] gfk
k|of]u x'g] pk;u{sf] 

pbfx/0f
7'nf] gfk

k|of]u x'g] pk;u{sf 
pbfx/0f

cf}ifwLsf] dfq 500 ldlnu|fd l;lnG8/df el/Psf] 
UofF;sf] lk08

14.5 lsnf]u|fd

dflg;sf] 
skfnsf] Jof;

17-181 dfOj|mf]ld6/ g]kfnsf] cg'dflgt 
hnljB't\ Ifdtf

83,000 d]ufjf6

dflysf] tflnsfdf 7'nf] kl/df0f / ;fgf] kl/df0fsf gfkx¿nfO{ d]l6«s k|0ffnLdf JoSt ul/Psf] 
5 . h;df ;fgf] gfksf] OsfOsf] cfufl8 k|of]u ePsf ldnL, dfOj|mf] tyf 7'nf] gfksf PsfOsf] 
cufl8 k|of]u ePsf lsnf], d]uf cflb d]l6«s pk;u{ (Metric prefix) x'g\ . 7'nf] tyf ;fgf] gfksf 

kilo -
x 1000 Hecto -

x 100 Deca -
x 10 Meter -

Gram
Litre

Deci -
1/10 Centi -

1/100 Milli -
1/1000
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nflu k|of]u x'g] d]l6«s pk;u{x¿nfO{ tnsf] tflnsfdf b]vfOPsf] 5 M

dlN6kN; -multiples_ k|]mS;g;\ -fractions_

pk;u{ ;ª\s]t u'0ffª\s 
(Multiplier)

pk;u{ ;ª\s]t u'0ffª\s 
(Multiplier)

deca da or D 101 deci d 10-1

hecto h 102 centi c 10-2

kilo k 103 milli m 10-3

mega M 106 micro μ 10-6

giga G 109 nano n 10-9

tera T 1012 pico p 10-12

s]xL ;fgf tyf 7'nf gfkx¿

o'Sofl/cf]6\;sf] ;fOh 10-4 b]lv 10 mm ;Dd, k|f]sfl/cf]6;sf] ;fOh 10-6 b]lv 10-4 μm 
;Dd,  Pp6f c0f'sf] ;fOh 10-9 nm, Pp6f k/df0f'sf] ;fOh 10-10 nm, k|sf;sf] ult  
3×108 m/s,  k[YjLsf] lk08  6×1024 kg, / ;"o{sf] lk08 2×1030 kg x'G5 .

   k|ZgM 1 gfgf];]s]G8df slt ;]s]G8 x'G5 xf]nf < 

1.8 Go"gtd gfksf] dxŒj (Importance of least count)

lrq 1.18

lrqdf :6kjfr, 5f]6f] :s]n / k|f]6\ofS6/ b]vfOPsf] 5 . oL pks/0fx¿ s'g s'g ef}lts kl/df0f 
dfkgdf k|of]u ul/G5 < oL pks/0faf6 dfkg ug{ ;lsg] ;a}eGbf ;fgf] kl/df0fsf] dfg slt 
x'G5 < 5nkmn u/L lbOPsf] tflnsf k"/f ug{'xf];\ M
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j|m=; pks/0fsf] gfd ef}lts kl/df0f dfkgdf k|of]u x'g] ;a}eGbf ;fgf] kl/df0f
1. :s]n nDafO 0.1 cm = 1 mm

2. :6kjfr
3. Kf|f]6\ofS6/

ljleGg v]ns'b k|ltof]lutfdf :6k jfr k|of]u ul/G5 . pbfx/0fsf nflu ;o ld6/ bf}8 
k|lt:kwf{df klxnf], bf];|f] 5'6\ofpg :6kafrsf] k|of]u ul/G5 . :6kjfraf6 klxnf], bf];|f] v]nf8L 
5'6\ofpg 0.01 ;]s]G8 ;do k|of]u ul/G5 . 

h'g 1 ;]s]G8sf] 100 efusf] 1 efu xf] jf  ;]s]G8 xf] . 

oxfF 0.01 ;]s]G8nfO{ l8lh6n :6kjfrsf] Go"gtd gfk elgG5 . 

To:t} u/L sfkLsf] df]6fO 1.2 cm eP pks/0fsf] Go"gtd gfk 0.1cm jf 1 mm xf] .

o; k|sf/ s'g} klg pks/0faf6 lng ;lsg] ;a}eGbf ;fgf] kl/df0fnfO{ pSt pks/0fsf] Go"gtd 
gfk elgG5 .

dfkgdf k|of]u ul/g] pks/0fcg';f/ Go"gtd gfk klg km/s km/s x'G5 . 

1.  :s]n M Scale 

 :s]ndf b'O{ lsl;dsf] dfkgsf] gfk /flvPsf] x'G5 . Pp6f OGrdf x'G5 eg] csf]{ cm df x'G5 .  

 :s]ndf 1cm nfO{ 10 ;fgf v08df ljefhg ul/Psf] x'G5 .

 :s]nsf] Go"gtd gfk =        cm =  0.1 cm = 1mm

 To;sf/0f :s]nsf] Go"gtd gfk 1mm x'G5 .

2.  k|f]6\ofS6/df 1 b]lv 10 l8u|L;Dd 10 efu ;;fgf v08x¿ x'G5g\ . 1 v08n] 1º hgfpF5

 jf k|f]6\ofS6/sf] ;"Idtf =     =  1º x'G5 .

 o;k|sf/ xfdLn] k|of]u ug]{ pks/0fcg';f/ Go"gtd gfk klg km/s km/s x'G5, h:t}M xft]  
 38Lsf] Go"gtd gfk ;]s]G8 x'G5 eg] l8lh6n :6kjfrsf] ;]lG6;]s]G8 x'G5 . 

 j}1flgs cWoogdf Go"gtd gfksf] dxŒj w]/} x'G5 . o;sf] dbtn] dfkg ;xL tl/sfn] ug{  
 ;lsG5 . tYofª\sx¿sf] ;ª\sng / ljZn]if0f u/L lgisif{df k'Ug ;lsG5 . 

1
100

1
10

10
10
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lj|mofsnfk 1.5

tkfO{“sf] ljBfnosf] k|of]uzfnfdf ePsf] lgDgfg';f/ pks/0f cjnf]sg u/L tflnsf k'/f ug'{xf];\ M

j|m=;= pks/0f lrq Go"gtd gfk

1. Pld6/

2. Eff]N6ld6/

3.
d]hl/ª 
l;lnG8/

1.9 cf};t gfksf] cfjZostf (Importance of taking average in measurement)

lj|mofsnfk 1.6 

Pp6f l6gsf] kftfnfO{ e'O“df c8\ofpg'xf];\ . pSt l6gsf] kftfdf kg]{ u/L u'Rrf jf ;fgf]  
9'ª\ufnfO{ 2 ld6/dflyaf6 v;fNg'xf];\ . u'Rrf jf 9'ª\ufnfO{+ v;fNbf l6gsf] kftfdf k'Ug nfUg] 
;do clen]v /fVg'xf];\ .

cfkm"n] u/]sf] k|of]unfO{ lgDgcg';f/sf] tflnsfdf ePcg';f/ eg{'xf]; .

j|m=;= 9'ª\uf÷u'Rrf Kfftfdf 7f]lsg nfu]sf] ;do cf};t ;do 
1. Kflxnf] k6s v;fNbf 1.2 S

 (1.2+...+...)/32. bf];|f] k6s v;fNbf
3. t];|f] k6s v;fNbf

9'ª\uf jf u'RrfnfO{ 2 ld6/ dflyaf6 v;fn]/ kftfdf 7f]lsg cfpg] ;do clen]v ubf{ ltg} 
k6sdf ;do km/s km/s cfpg ;S5 . o;/L ;do dfkg ubf{ Ps} k6sdf ;xL x'Fb}g . o;nfO{ 
b'O{ tLg k6s bf]xf]¥ofpFbf o;sf] cf};tn] ;xL dfkg lbG5 . 

j}1flgs cWoogdf ;fgf] ;fgf] kl/df0f dfkgdf ;d:of cfpF5 . t;y{ ;xL kl/df0f k|fKt ug{ 
dfkg sfo{nfO{ bf]xf]¥ofO{ t]x]¥ofO{, cf};t lgsfNbf ;xL dfkg k|fKt ug{ ;lsG5 . o;/L dfkg 
sfo{ ubf{ k6s k6s pxL lsl;dsf] kl/0ffd k|fKt ePdf o;nfO{ lk|;fOh -Precise) gfk  
elgG5 .  
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cEof;

1. ;xL pQ/df lrx\g nufpg'xf];\ M

-s_ e]6]g/L k];f lj1fgsf] s'g zfvf;“u ;DalGwt 5 <

 -c_ ef}lts lj1fg  

 -cf_ hLj lj1fg

 -O_ /;fog lj1fg  

 -O{_ e" lj1fg

-v_ Johann Gregor Mendel s'g lj1fgsf] If]q;“u ;DalGwt 5g\ <

 -c_ ef}lts lj1fg   -cf_ /;fog lj1fg 

 -O_ hLj lj1fg    -O{_ vuf]n lj1fg 

-u_ :s]nsf] k|of]u u/L gfKbf lnOg] Go'gtd gfk s'g xf] < 

 -c_ ;]lG6ld6/   -cf_ ldlnld6/

 -O_ 8]l;ld6/   -O{_ ld6/

-3_ 0.000024 cª\snfO{ j}1flgs ;ª\s]tdf s;/L n]lvG5 < 

 -c_ 2 × 10-5   -cf_ 24 ×10–5

 -O_ 0.24 ×10-6   -O{_ 2.4 ×10-5

-ª_ Giga prefix sf] dfg slt x'G5 <

 -c_ 109     -cf_ 1010

 -O_ 1011    -O_ 1012

2.  tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

 -s_ j}1flgs cWoog s;/L ul/G5, n]Vg'xf];\ .

 -v_ lj1fgsf If]qx¿sf] ;"rL agfpg'xf];\ .
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 -u_ lj1fgsf If]qx¿sf] cGt/;DaGwnfO{ pbfx/0f;lxt JofVof ug'{xf];\ .

 -3_ j}1flgs k4ltdf k|of]usf] s:tf] dxŒj x'G5 < pbfx/0f;lxt JofVof ug{'xf];\ .

 -ª_ lj1fgsf] k|o]fufTds sfo{ ubf{ ckgfpg'kg]{ ;'/Iffsf pkfox¿sf] ;"rL agfpg'xf];\ .

 -r_ j}1flgs ;ª\s]tgsf] kl/efiff n]Vg'xf];\ .

 -5_ j}1flgs ;ª\s]tg JoSt ubf{ s'g s'g s'/fdf Wofg lbg'k5{, n]Vg'xf];\ .

 -h_ d]l6«s pk;u{ lsg cfjZos 5 < pbfx/0f;lxt aofg ug{'xf];\ .

 -em_ Go"gtd gfk 5f]6s/Ldf aofg ug{'xf];\ .

 -`_  lbOPsf] ;ª\VofnfO{ j}1flgs ;ª\s]tgdf JoSt ug'{xf];\ M 

  -c_ 1230000  -cf_ 0.00042

  -O_ 0.00000001  -O{_ 300000000


