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o it fean Stan €, = fomen wman €, < T R
varel @t AT qer e (mole) TSTEERT Tahd ATt (mol) €, T2 1 A 1 SI A 21 Teh Hicd H Stk
C2IECD 6.02214076x10%* & TAYT U1 B &1 TE HEAT, &M fEerieh, N, 1
GEATHS A Bl 8 56 SH mol ! A | =2ek fehall STl © 31k 36 &gl e
el o 21 FeRdt feh o usred w1 9, Wehd o, fafere o wi w1 gen #
AT Bt §1 A A HU1 Teh AT, Y], A, TAGRA, FHE A FT A HON
=1 fafere @qe & gd 2
Sqfe-diaar &1 | Feen el TSreeht Tehd cd €, <1 T8 a9 & Seifd-diioran w1 SI A €| SEeh! TR,
AT H 540x10'2 Hz 4 el Teherolt feifertor st < weifareal, K, 1 ad Hemcrs 1
683 WY & 3H Im-W! &Wﬁwmﬁmﬁcdsrw*m cd sr
kg m?s® o SRR BT &1 e fehaimm, Hex 3R Fehe Fi h, ¢ 3R AV, F W
o gftefa feen stren €, < 7 R
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HIUS oF =T |k AT TTILI0T

SR SO SR ST TR €, AR 1 Fer (i
‘%') T TR RGO THT S HY-|ie uRafdd
Bt €| 59 ot T fagial w1 eroArRy fRdt fae
TS o HIA &1 Feefal | 99w gig i T, HeX
Gy (T 1875 H BE1&iia) o HeH <30 SH HAEAH
1 Sfo=ies aRer  qRed S o Ty eHd
B T 9 GfEd TS e et <w |
T T 119 foaam S (NMI - Re Hiiersit
Theeqe) , S AT o W HY @ w2
7z foriert ¢ el from T siife wETCn
(NPL e Tthfsishel oleiled) =1 & T 21 39
AR § W99 o HEeh] o STHR el Sca-
HTehi i ATl i o forq i Feiia forg o @
AR A9 o TSHT D] HI @A HT Sl
Y= sty o o] 59 W] i ol fawdl & 3T
T AT o S =0 | wiafted Amel o
T T S 2

AfeTeRT 1.3 SI UGld § Wga gaer

TR Fohd

10724
10—21
1018
101
1012
10
10
1073
102
10!
10
102
103
106
10°
102
105
108
1021
10%

a e BE B D -0 NS

EEREEEE EELEFEER R EAL

<~ N© w3 QRS

e fagm

1.3.4 AN 30T O

ot erel 1 T SHY Sufterd §e7 H WM ®,
Safer frdll % 1 YR SHW eHarel o 5 2l
forelt qrel w1 gorwE feer g ®, WY SEe WK
Ted § e o HRU T &H ¥ S ©F W
ST-3TeT Bl Gehell B1 391 37 <A1 181 o M
R foue e @A =)

TaeTen | fRd usid o s o Afuew
TR A o forg avelfoes qen (Fast 1.5) @
IYF TR ST ©

TR dleh

\

w’T
\
RIEREES
CIRED
e
1
\

J / \
T & A
IRLENED
ferT 1.5 dveifie gorr

S diferent 1.1 | o= e ®, Se9HE &1 SI A
‘feprelioma’ €, wq YR § 3Hoh sid W um’
(1 T = 1000 U™) 1 940 foFan ST e,
FHifr TEEtTe Afqfmanst # ot usief i
oIl W T € STE fehar S )

1.3.5 3TTEaT

fepedt wrel GRT SR gU T i A hed B 1 ST
o ue (aErg)’ @ el 1 eTd: SI UG H St
1 WS m® Bl §, W TEETh FArnensti ¥ gad
Yk S o1 A 7 feman Sl B1 314 SFA
%1 3 IR W em?® I dm® o Teh] § ook e
S 2

Tal o STEdA W Ao % fern g faer (L)
T o1 YA fhan sl ®, St SI Aeie T2l 2
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WA fagm #1 $8 qa STauRemg

1L = 1000 mL 34l 1000 cm?® =1 dm?®
fa 1.6 § 319 39 o 1 STEr 9 2@ g 2

JANTITE B Soll A1 faer i o ST i "I o
Sl B AT GRS SYEN F1G A
forere M o foru foran S &1 |19 o 39 YOl
w1 fo 1.7 o T = 2

1.3.6 g
SR afofa Al o = w9 g gafua 2

A
YT = ———
I
fordt ggrel A1 S STk Ufd ShTS AEAT I
AU Bl 71 37d: T o SI A 39 YRN I
fFT o T © -

Scd hl SI A =

= E'&n kg m—3
mS

SSIHT hl SI HIEh
AFIAT pl SI HIFh

g U SEd Sgl ©1 THEAS YA Sl i
g em® ¥ T HW 7, SRl FoFHH H AW (g) H R
AP H em?® § e oo sar 21 foredt weief o
Hed I8 Sfaral € foh ST o1 fehae ure—ure St
g1 afg T Aferek © o gmet otel ¢ T wped o6
g TH—TH e

1.3.7 diI

Y H A % G g Yme € - oc (fenl
fewa®) , oF (feilt wReEe) @R K (shfver) | =&l
K (Shfeed) SIHME 81 39 UHMT o2 snenfia draefay
=1 Tt 1.8 & fe@mn o 21 |erveE Sfewras Tue
et ATt i 0° ¥ 100° d SAvNfeRa feran e
2, STel 3 < A9 HEY: S ok fedieh 3 Feew
21 BRI A W1 32°F 3R 212° o Hed o5
fan ST ®1 e M U9 R 99 TH-g 9
frfafad w9 § Hafa 2—
°F=%(°C)+32

Shfead Yo Sfcoag 99@ 9 36 YHR gafd
F

K=°C+273.15

3MIAT : 1000 cm3;

7 7 77

Z 7 Z U

7

v
s 77 A

—

< lcm

e— 10 cm =1dm —>/

Nl

1000 mL ;
1dm3;
1L.

3 : 1em3
1mL

lcm

T 1.6 g7 F1 FFT F & [Gf9= 9EF

) )

i

~

SvTfeRa faferex

STITTHMT Sedlth

fer 1.7 3= qr9+ & fafy—= 3y

~

373 K|+

310K |3
298 K

273.15K

U

100°C

37C
25C

0C

~

~

Hle—STel Rl 1| 212°F
FUATH
He naﬂa&mr;ﬂw 5|/ 98.6 °F
HeT qrq 77°F
STl <hl o
. 32 °F
fewis

Ffeam  afewaw TRAETEE
fara 1.8 a9 & fu=1-=1 dar aret argardt
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e -ureR

foretiomy a1 HeX |SW WUF oF TR i GRHT
fafead w0 o TvEr SRl o weef-weT Y
SETTRA STIFA i, Aich T HATTI-STHN i
A& fohal ST Hoh| Hiex-oef, fovada ganstt
e SYHON 1 Sk fmfares g1 efenfera fehan
T R, difh o favea /e weh, Wy e 9o
YA IUHN Tl FREt T3 oF HATe] HHehiha foha
T o1 T 1889 ¥ TSN 1 HIH fehetd 7, i
T o Hoid | wifeqd-sRiead (Pt-Ir) fafedet &
TAM o ®Y § URWITG fRan w0 ¥, S 9R qen
A9 oF AU U H T gaes feesl § @ gal
21 39 Ak ok feIq Pt-Ir s g 1 = fran
T, e TE et stfufma o i et @
IR Afa <l F1A TF T FoEHE § FE qREd
T ST

FoAH o U B o Tolq, SeifehTor FereTefier
E| SHeh foIu STeTE feerish 1 Feefuver fefeor
foran 5 1?1 Tk faeel w1 guiaioa someE o
T[S hi &A1 o Jed 9T W $H AT HHHh TR
wr Shfsd T UE Tk s, o sifafays fafaea
o fohted o TTATIENE B i Ta-Y R AT STt
2, 1 Y51 10° ° TF 39 21 39 A+l 7% W ok
w9 H TR T fohan T 1 SR oft ughaEt €, )y
T 9 S o USfd o1+ Pt - Ir B o fahed & &9
o gmef & B ULl emren 1 S Gehet € foR odAE
9T | 1 T oehfeaeh A foefaq e
k|

WA ¥ 0°C (273.15 K) W W T Pt-Ir B
R g ffv=a fogl o 9ea 1 e o Hied' gy
e T oMl 99 1960 § HieX HT g wl fohed
TSN (Laser) § ScdfSld WISl i qUT-S=d
1.65076373X10° A1 | TNl FEU 98 Teh
ST 1 WEl ®9 | g9idl €1 T 1983 § CGPM §N
Hiex grdftenfya fran o, St frafa o weRrer g
1/299.792 458 Wehe | T I TE T | waE AR
ToIHM 1 wifd o= e et o forg off wae
A 2l

R IE I CRIE

g AT FEeh BN foh 0°C | &7 a9 (27iq
HRUTCHR W) WfewTE YOM W Al §9d €, W
ehfead UHM T a9 1 BOTcHS HH G99 T8 2

1.4 Ao W rFAf¥eraar

A o 19 W 3 IR g9 Ui Sfihel &
Y WY Hgifaes TS W feER T g €l
Gemel 1 Weldl 9 GEe w qel el &l
- dva fAfvedar & Wy Fend wgfa wH H
iyl afier ot &) 3= wdl W A= fowr 9 faew
feran S w1 ?

1.4.1 dATTh Hohad
T o R SR STupst & stead 9 e
Bt 21 37d: TRl TR i 2 BESIeH o STUfeAl ok
fw 662, 200, 000, 000, 000, 000, 000, 000 SIE
IS & A1 TESNA WA o §AUH % AU
0.00000000000000000000000166 g St B HEA
o T 1 BT IS Hehdl 81 THI TR e rdien,
T T A, HON W e AT § off W Y 7w
RO SIE IR 9t gead gt 21 Th el o
o, e Y Vi AT FE R S T
TGR o Tehdl €, Wq 39 de&mel & Y Wi
TfoTeta T (S — ST, M, O Il A N
<) T b A €1 S & TE fere &1 Wb e
e i g fafEu o AW wiE it i
eI ShifSQ S/ 319 T o &9 | o =ed 8l
fSed o9 TEt YR § I8 9He 9ok foh gened o
A T BT o o e 2

T HISTE o 31 G o Torq, Satien, arerfq
SR Hohde oh SYANT GRI B fehal S Tehall €|
T Tehad H fedl of 9@ &1 N X10°F ®9 o
feran S &, T5EH n =REmdie B SHeh "H oA
A1 AUMCHE & Thdl © 3R N &1 dH1 1.000... 3R
9.999... o HEA HIE W HEA B Hehdl 21 N ! fefsre
= wEd 2l

3 A=A Hobd | 232.508 1 2.32508 X
102%F &9 ¥ feran Sran €1 &M <ifeie o tan fomed
Y9 TYHAE h1 o T 9 SR o S W e 3R
SR Fehed o o (2) 10 1 =R 2l
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WEE faH # 9 99 EyRomd

T YR 0.00016 T 1.6 X 10+ &t & for@n
Herdl 1 8T TH i T S9Herel Rl 9 M <6 3R
S SR TR ® IR SR Gohdd H (-4) TREiF B

Aeh Hehad | oFekd TEAeT W Tfordg g
A 999 &4 fefafed ol 1 eaH o W =g
T[T 3R WRT ST
T ] FE o fou =it Hen A fem @ g
TS -

(5.6x10°) X (6.9%10%)=(5.6 X 6.9)(10°"*)
=(5.6 X6.9)X10"
= 38.64 X10"
= 3.864 X10"

3R

(9.8x10?) %X (2.5X107°)=(9.8 X 2.5)(10%9))
=(9.8%2.5)(102°) =24.50 X 10°®

=2.450 X 107

e

-3
%42.7 +5.5)(10°*) =0.4909% 107
O X

=4.909 x10%

TANT /AT AT TS
T I HE ok U TES HENSH Hi 39 YRR faw
TSdl € Toh STk =ETish FHM Bl SEeh a8 Heai
%1 STl o1 SR S Ghal 2
37d: 6.65 X10* 3R 8.95 X10° T AT i o foIu
el STeh! EREh WM ik 39 TR foran STl B
(6.65 X10% + (0.895 X10Y)
THeh 9IS &A1 i 8 YN SIS ST Hehell ©—
(6.65 + 0.895) X10*= 7.545 X10*
TH YehR & WISt i A SR S Gehdl 8-
(2.5 X102 - (4.8 X109
= (2.5 X102) - (0.48 X10?)
= (2.5-0.48) X102 = 2.02 X102

1.4.2 Aredeh 3Tk

T YRS O0E H 9 A 9 AHedar stava g
2, THR SIR01 W I o1 WiTHaal To /9 ol oo

11

1 STl B SR Rl o 1 S W TS

T 94g o T, IR SWH SHHM SwfGE gl o

9.4213g | STl & o S9eifieh gl © HIar T S

Y= TS, § 7Y T 5 9 9 i ST o1:

YT A0S § W SHH o6 7 H S¥Here o 918 ol

3k 4 W arffYEar B1 W qRomE Hed uRys R

Tenefuteh B wfew) Se ot € W9 i o1 hid €, qe

ufgrgan iR Fend i ot g o @ S 2
AT A1 UResfad Al § SAHTY=dan i aiefe

3] 1 & ok WY Tk ART=d AF e =

fopan St €1 WrefeR ofeR o iyl ok B €, W

fafvaa w9 @ 7 71 siffyedar st = w3 & fag

el ffyea ofer for@ o € e eifiyem oish !
sffem o7k o &9 o foran siran €, ereifq 4k eq fordh
oMy &t 11.2 mL o &9 ¥ fad, 9 &7 78 99d

& fm 11 ffyem eiik 2 sfafvea @ qon sifom of o

+1 1 srffyeaar gft afg o 3R T s @ e,

aﬁa@nmﬁﬁaﬂﬁwﬁﬁaﬁmﬁ%ﬁﬁ

St 2
el 3kl 1 Feifd w o oo w21 S,

Tl feu o1 @ € -

(1) Tl R-I 37F ik B 21 S0 o feau—
285 cm | F e 3w 3R 0.25 mL A |
el 3 B

(2) oM YA % U Ted A A I qredh
T Bl TH ¥ had 9Had i fufa
A &1 27d: 0.03 | heel b Wik 3 IR
0.0052 & 31 Grefer ik B

(3) Y Akl o HeA feo I WefF B T
3 2.005 § =R Wl 3h 2

4) TFEt @i =+ TE AR A fd § N S I
e B ®, W ST fow wd 9E ¢ R 9
[ H1 € AR fed 7 3| & fog
0.200 H < @redfer ot €, WY 9w faEH
gemstl o I8 AR o I Wedeh e Bid| SRR
o fTT 100 o <helel Tk |eleh ek 21T 100.
o i Teieh 3 € 991 100.0 § =R T 3fh
2| U Heet i e Gehad W WERid e
IUFE BId1 €1 8H Ueh Wik 3k o forg 100 i
1x10%, 3 ek 3fehi o T 1.0x 10° Td A
refeh 3Rl & faIT 1.00 x 10% fer@ wevd 2

Reprint 2025-26



12

(5) &gt i firdl, 33w o forw 2 7= 41 20 31k
o weler 3Rl i TEA 34 €, s 4 A €
Tenefueer G € $IR 5% Seer foraeht SUeh
o Fd g for@et oreR TRl S wehdl €,
SE— 2 =2.000000 7 20 = 20.000000 ek
Fopae o ford! gemst § w9l i e i 2
3d: 4.01 X10° ® o9 3 8.256 X10™° &
TN e 3 2
R R W T % R A %

e 1 o Hdl 21 WG qemefueRar fend

fafsre yreifites 7 o ardfas 99 9 el W@ i

e HAT 81 SR o feru— afx fere aftomm w6

& | 2.00 g € 3R weh fereneff ‘o6’ < HOw

2,39 1.95 g 31X 1.93 g IR0 W e €1 Th-g@

% Wgd UE B °h ®RU I UM URYMg €, W

Fenefmisr €t 21 qEw famnef ‘@’ 5= S A %

fau 1.94 g 3R 2.05 g AR 9 L@t €1 A <A

oo 7 df Rl € SR T & Fenefuten| ey feremedt

‘1" 1 g AT o T 2.01 g 3R 1.99 g IRomE e

B Bl A A aigs off € SR wendwen ot 59 diferht

1.4 ¥ 3R 9 § 96 ST Hha ¢
ARt 1.4 3RSl ot URYIGAT IR Terdar e Fregur
9/ g
1 2 3 (g)
BE &® 1.95 1.93 1.940
EICEC] 1.94 2.05 1.995
B 2.01 1.99 2.000

wrefeh 3fehl Rl SIST 31T ST
S o1 e % A% W gRomH H SeHerd it I
3R SIS a1 ST arelt fRet off & 9 At ofw
T g =T S -

12.11

18.0

1.012
31.122

TW fRU MU 3[R A 18.0 H WM *F AR

ehael Teh 3ok §, 37d: qRom ot <eHerd & 9% Th

g 3% qh, A 31.1 o ®I H & T HTA AU

R IE I CRIE

ek 3Tehl SRl UM AT WRT SHTAT

37 YAl o URom § Wiefd ST i e AT &l

B =ifen, o =JAan el i el §en o

Bl 21 S —
2.5X1.25=3.125
ek 2.5 | heret <1 Weden e €, e gRomy

T oft § Tefe i (3.1) B =fel
e o Tiford e fsen o feman e @, uRtomm

! YIS L AF| qh AFd HH o fou gemsti

o fereaq (rounding ofﬂﬁﬁﬁmwaﬂ &

@A A8y —

1. aft Ted <€ S aren i (S99 g 8l) 59
sifyer 81, @ 3UY Ued aIel 3idh Wl AM Th
arferen T T S @1 S - Afe 1.386 | 6
TSM1 &, @ 9 feheam & =g 1.39 fere

2. A Gag T SR 1 g™ S dren AF 5 9
FH B, A SUH UES oA AF Kl ageN el
ST S¥— 4.334 | =g eaf<m 4 61 g2 @,
ql 9fRomd w1 4.33 oF ®9 | feran smom)

3. fc a9 T SR T g W el 3 5 @,
T 3TY el i 99 g i frufq ¥ agen &
ST, g fove g W e 9er f&ar s 2
SH— A 6.35 i 5 BT (Fehean wET @, Al
BY 3 ! 9GIRT 4 HEA BN 3R 36 YehR IROmH
6.4 = foran ST, W A 6.25 A1 Fehedd
HE L @ 3 6.2 forar s

1.4.3 fariar fagawor

IR hid T HH-%h TH Al hl Th ISid
T 3l ugfa o Ui w1 ved B1 UE A ok
foq RNED waa fafy (factor label method), THTS
RINED faf¥r (unit factor method) a1 faH= forgerom
(dimensional analysis) T 9 T S %\'I 3’@[
e 3RO W THAA T 2

BEXIT
%WWWSﬁ(inch)W%I cm o
THHT TAaTs F B2

'

%‘?H’Fﬁ%?%" 1 inch = 2.54 cm
TG G101 o SMYR T &H fore Hehd © foh
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WA foam #1 F9 ga stEuromt

linch _1_2.54cm
2.54cm  linch

linch 2.54cm
i 2.54cme']ﬁT linch A 1 TR
&1 39 ST I geRTS TUTeR HEd 2| AR FeRel
T H1 0T 7 TS ORI (HAT 1) § R
ST, 1 8 aRafdd @l 8| 7 St foh X
U T 3 71 TJoN ST T A feman ST B) e

2.54cm
linc

3in=3inX =3X2.54cm =7.62cm

Tl IW THE 0 W 0 fRA S ¥ (FW

251‘1*;““ S e ) s q A

S Uk o I H I8 WS B AT, S
gfoms | g g

IR T T ST F AT @ T ¢
I o W ot FEAsT &t e M fRar S
Fehdl &1 S Il S Hehal & X W, 7o, &
e fepan < Heral 21 TR, $ IR SR
<d|
EEIEEL ]
Tk S W 2L g9 Bl g K FAT m? H
qRehferd it
&

&0 9 & R 1L = 1000 cm?

#R 1m =100cm

Im _ 100cm

orere =1=
100cm 1m BIT‘?T@HT%I

T THE O § m® W FH & AU Tew
T U 1 S O TSl &

3 3
(o) -1 s
100cm 10°cm

9 2L =2 1000cm?
TH THE U Y 0N FE W EH U

13

1m?® 2m?®

2X1000cm® X ———=""_=2X10"m"®
10° cm 10

SRR

2 el | fren 9ehe (s) B0 272

T

T WA © foF 1 f&A (day) = 24 512 (h)
lday 24h

a0 24h lday 3ﬁT 1h = 60 min

1h 60 min

q"‘ :1:

60 min 1h

31 ﬁﬁﬁaﬁmﬁwﬁaﬁiﬂw&m
2fd -
Wégmaﬁaﬁ@ﬁwﬁ%ﬂﬂwwﬁ
TH YhT O fRAT ST Fehell B
24h _60min _ 60s

2day X X X
lday 1h 1min

=2X24X60X60s =172800s

1.5 @R O o HEm
Al o G o ATt w1 s Frefafed ot g
fraHi o siaid g 8—

1.5.1 TSHUT-EILIUT kT |

30 e & ogEn g T @
ST ST Fehell B, X 7 € T
feram < wewar 21

= fem &1 STd e
|1 1789 H T om =i <@ A
siffspansti &1 gEIfiTe 1A :

Einis

i SO ‘jﬂﬁ_{ ff s (1743—3111732{:‘;I
fu Tu s W wgd fm fohdt
qifder Tl THERR GRedd § e geATH § whig
Ufed &l il T fa R AR R HE Heheq Ty
Tt W enefia €| arae o il iR el o
STl o TR AT 3 AEET R A R
AMYaH i o HRU THT 9a g3l
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1.5.2 T¥&X arqura o1 Frem

I5 frm wrE W S
TSR A fo en SR HgER,
ferdit iifirer o avail & geauml
T 3T Fad FHH Biar 2

YRE A Ffyh FHEHe & T
T o ey fwen, A |
Tk WIpfdeh IR TEU Gealfoa o
I N TR 9 S T H a1 HEed 9 o,
St et e T 2

TEF WS
(1754-1826)

AT Al T | ST AT | SRS <Al
yfaga | wfaga gy
UTehiden 51.35 9.74 38.91
RESIEGH 51.35 9.74 3891

R IE I CRIE

Tl AfarfisT o SoomM (31Uiq 16 g SR 32 g),
S eREeH o ffYed seIuE (2g) & WY WYE B
€, Toh T U 16:32 771 1:2H B B
1.5.4 T-oTHes a1 T smEaAt r Tew

7% from f-qd% 510 99 1808 | = mam =i wrn
fo S Tt sfufwmanet & 19 gy adt © W
STl €, 1 Sk A Wil 9 | B €, a9
gl T T 99 SR " W

37d: BEESH o 100 mL RS % 50 mL %
T YK FHL 100 mL FA-a1 4

eEgeH  + SATRdSH -

100 mL 50 mL 100 mL

3Td: TEgIeH 3R SfrdIeH o T (S 21ag
¥ wa, #iq 100 mL 3R 50 mL 7 §) g §

31d: =i TRy fepTen o &ia W A 9+
B ot Aifiren o Sufterd qed & oM T0H 31U
o T S &1 39 M 1 g gE g wentd R
S e 21 39 weft-apeft ‘fvem daes @ fem’
off gl ST B

1.5.3 TfUTq rqura <Rt frrem

75 f7m STeed g 91 1803 H fea
T 39 fEw % eER, afe &t
T WA BT Tk | STfaeh
TifiTeR ST &, T Teh o~ oF |1

% e

qufeRt ;%TEH_E‘I%%I ew———
STTeReToT oh 1T TR BRI EEESIFEER]
WHFAEES) T 2
BEESA  + ESH E|
2g 16 g 18¢g
TEESA  + SHESH s TRENH WeARIES
2g 32¢g 34g

e U 2:1 H e €

N-ofdeh o 3T Gael o quifer STural i
QIS areqd | e o d9gd | feeRr o1guma &1 e’
21 Y s T e U #1 R germE %
e # B1 g% & wd H uRgel @ 1811 H
SRS o §RT i TS|

1.5.5 TERMEr <t aw
99 1811 H AR Wed
foran o6 =HA 99 IR @ W g
T o HEE Tl W STuEt i
@ 9uH Bl =ifeul STEms |
THE SR STUET o diE SR
RS i, Sl 3T ST o 99 o
IR B A & BT 3R SHerdieH
i S I i AR HT AN W, q T8 FHE Fehd
T o erEeiS o < ST S SRS & Tk S
TG T TR TR ST o & I < € 3R Ao
e o 2 st 21 o 1.9 § e s Ry

TS
(1776-1856)

. | 3
o ¢o¢ A
HESEREET BIZGISTT <hl TR T ST o
1 3TIaA 1 AT 1 A=A 2 A

T 1.9 gIEgioT o &1 ST Al & T FaT @& QY AR Fh 5 & & AT T E
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WA foam #1 F9 ga stEuromt

fesd o arusti %1 e guE 8| 9 o STEg |
T IR St S AU i TGRS HFRT |

e BTEgIS 3T SfRISH i fg—TwH a
S StEn ereft 7, a S Ry T aferat s gEe
HTHRT AEH 21 TR ST THT Tleed IR g 31 aAnll
1 98 Ha o Toh T SI9 TWAI] TE W WY e 8
Tehd SR BISSISH A1 SRS o < JRATIET ot 370
Iufkerd & B TWehd| STERNS! 1 TEAE Wi |
(Journal de Physique ™) YT g3 W&l EH oh
9% off 39 U & 9gd dgen Tel fHel

TN 50 T ok WK (T 1860 W) SHA
(FeEEE) § WA faa W gom A aw e
e T, Ik S Hal 1 Yol S Hoh| SEH
TFEenstl SRl 3 -3 R fa=m wwqd &
YU GRS o 1 o Hewd W o &

1.6 STee ohl aHTIT fagia
TR 57 o SIS AT FHUll,
5= Qﬁtﬁ‘a (atomos) 31%TfFL
‘Afgaa’ el S o, g A
gH o faur =1 safw e
T fefshed (460-370 BO)
o T g, T s TR ST
(foreit Swiera fomi =t st feam)
F THoEy 39 W R ¥ faur
foran S @

T 1808 H Teed 7 TREH-SUMRIGA &l Th T8
Ygfd (A New System of Chemical Philosophy)
eI, e s fAfafad aer yeafad feu—
(%) Foa Afa9md ARt 9 o4 2
(@) foet f<u gu o & aft s o T 969H

a9 afed Tk TuE o e € fafie

Tl o W] oA fa w €l
(1) U 9 ATy aal oh TEpS o Hiv=a U

o gAeH o Aifieh s d €
(%) TEEfe Afafshaiet o T gAeatierd g

g1 TEEt sfafEmst § 9 @ 3= admEn S

Gehal €, 7 T fehan S Hehell B

Tleed o 39 fagia 9 Tamfe GasH o fadt
1 A HI ST Hehl| TUiq sHE TG A o

S Eleed
(1776-1884)

15

frm &1 =ren @ &S Gl | I THES
TASH o RO i &l oar Gehl| fSaent 918 § o1
ERIRET e ce el

1.7 UTATO] g9 30T 3Mfuaeh

TIHTA
wEmEtt 3R eruysti W ufifed g & e o 4%
g Sfed =M f wem] gemE iR snfvas
FIUE 9 gH 9 9He €

1.7.1 QAT gHATT

T SAM, A foret TR 1 S2ME aaa o
9gd A Tl B, iR TLHTY] 3Td B e €1 ST
TE-TE THY] FATH FA R Rl 98A dehAleh
(SH- 5o TegAfafd) AR T SUes §1 W
S YES T4 T 2, S=Ee e § A T
TRHTY] h1 SAHM 38X oF AM0e TR w9 9 fuifa
FX Thd A1 TEGIeH AT Hi HIY okl €H h
FN0 Wed 9 H 1 FoaaH (fo fodt 9k oh)
&2 T 3R Rt Wl qdl o RS o Ko
39k WU U MU, WG THV] SHAAE R FdHH
TG HEA-12 THE W TeRd B 38 T 1961 H
Teltehd fohan TN FET hra-12 1 Toh HHEenfe €,
58 120 @ Frefia faran Sman @ 59 12 RA-SomH
O (atomic mass unit-amu) 49 < &0 %I
SR [l Tl o TLATV[SA oh SATH 9 | AT
THeh He XU Sd 21 Teh AT SeFHE WS 1 Th

FHEF-12 T F FHAH K éé’ﬂméamﬁ'

uftefirg feman S 21 31K 1 amu = 1.66056 X10-%4g
BEgSH o Teh IXATY] 1 FHHH

= 1.6736 X102%g
HAd: amu@ﬁﬁ@ﬁmmw

1.6736 X10**g
~1.66056 X10*g

=1.0078u
=1.0080 u
Tl YRR, SATHRISH ~16(1°0) TTHY] T FHHH
15.995 amu I
ASTRel amu o I T u &1 T TR S €,
9 ‘Tt g&WM’ (unified mass) 8T STl 2
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9 & OIS o Tt IXAI] Sl Rl TAN
F €, @ aread | eH SEd WRETY] SeAAE 61 ST
Fxd 7, et i = foman < @ 2

1.7.2 3iHa WUl geIET

YFfd H e I Ush O 3ifeh gueentieni o &9 |
U S B1 6 B9 3 GEEfen] i Surefd 3R
IThT TR ageddl (Ufaea-Suciedd) i & |
@A €, i Torell a1 STEd TCHTY] SeHH aiiehierd
fFa S Tehal 81 SR o fAU whEA o o

T GRON § Soh WA S T E -
AT e TIHTUY
g (%) T (u)
120 98.892 %)
Bo 1.108 13.00335
£¥e 2x10-1° 14.00317

TR f&U 7Y Afemei @ e 1 SfHd TH
S 39 YRR U SR

A IRHTY] ST

= (0.98892) (12 u) +(0.01108) X(13.00335 u)

+ (2 X109 (14.003.17 u) = 12.011 u

T YR, 3 awdl o faw off Sia W
ST qehferd fRT ST Fehd €1 deell w1 STrad Aot
H fafs= 9@l o fau KT ¢ 9w ] se9m 39 awl
o 3 TRATY] S99 B 2
1.7.3 o1fuaes goau™

frel e10) 1 enfvaes geadH SuH Sufterd fafq=
Al % TCATY] SAHAT T AN Bl 21 39 Yok e
o TR TeHH SR Sufted e sl @ o
TOFE o I gRT T TR ST Fehdl 1 ST h
faw - wem (5w weh e T 3R =R eEgeH
TH] STErd BId €) T AfUesh SoTHH 39 WK
HTed oA ST Hehdl -
U9 (CH,) o1 SMfvaeh §oomM

=(12.011u) + 4 (1.008 u) = 16.043 u
Tl YR, S (H,0) K1 AfUedh FHHH =

2 X TEGISH 1 TV FHAH + 1 X s

T AT ST

=2(1.008u) + 16 u=18.02u

R IE I CRIE

ST 1.1
ThE  (CH,0,) 31U &1 STfUash S&HH
qRerfera sifsul

A

THE (C4H,,0,) I 3Mvash A =

6 (12.011u) + 12 (1.008 u) + 6 (16.00 u)

=(72.066 u) *+ (12.096 u) * (96.00 u)
=180.162 u

1.7.4 9I-gIq=

9 TRl (S9 - WifeTH FANES) | TR uIh
THEAl o ®U H ] I § Sufterd T el U9
Aifireni TR (Hifeam 3R IR o (FANEe
3A) 1 o S 99 1.10 3 78R =arerm
wd €1 I8 M <1 A 7 % difean sanee §
Hifean A ©: FNEe S @ B Ed © SR
FANES A Wt T: WieTw AFA § oy @ 2

“LQ-

fag 1.10 gifegq Fge 4 Na® @ik CI sl &1
Sraee

< <

79 YR, G (S — NaCl) 1 T30 TI-5e7qH
uferfed & & fau fean S €, 9 fF enfvasw
$AYE o URehed o faq, Fife 39 oTewen H
difedy saige o o) sufted & 7 el om:
Hifead FAREE &1 T FATH =
ifead w1 TAY] THAH + FART 1 THTT] FEHH

=23.0ut+35.5u=585u
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WA foam #1 F9 ga stEuromt

1.8 WA-Hehed™TT 3R e g =
THI] SR U] SR § STed B e §, Wy R
Te1ef i agd A AN H o IR &A1 9gd Th
Bl 21 o aSt HEMst o WU HH FH o Tl
GlereTsieh TR0 o ek WIS i SAEaehl Bl ¢l

59 7R &7 12 Twget & fau ‘uw <=4, 20
aEgetl o U ‘uw TR’ (Score, @H®) R 144
aﬁaﬁﬁm‘wm’ (gross)aﬂWTaﬂﬁ%,Sﬁ
TR Afaged T W w0 (8- AR, st
FO, gl X)) 1 fre o forw die &1 Saan
fopann e 21

SI Akl H Hiel (Hehd— mol) i fRet agred
HI WA Fad HE ok AU T STER UM o
wftmferd feram = o

Hid (mole) TSERT Hehd HIA (mol) %\, e
1 TN 1 SI AR B T Hiet 3 Sieh 6.02214076X10%
& g & T 21 T WEAT, A feri, N,
1 f7aq geds 9 g1 € 99 38 mol! AEH H
e el ST @ $IR 39 STENTS] e el Sl 2l
forelt fepm & 9=l &1 9, dehd n, faftme 9@
HU hT HEAT T ST BT 1 F Yol HOT Teh TRATY],
3T0], 3, TOIH, hls 3T U1 A1 HUN o] farime
TE B Thd g1 Tl I8 A 31 1 9 ¢ T ot
<ol o Tk Wil W N s WA Wed A B,
ad & 98wz o e § 3§ "en o uel
fAuftor & faT ®EF -12 WAV &1 FIAM,
A TFRTAM R F@ R T, 9w 91
1.992648 X1023g YTwd 3TNl a4 o 1 Hid &1
TEM 12 g Bl ®, 31: wEd o | HiA H
AT I T 3 YRR BT -

12g /mol** C

1.992648 10 ®g /> C

=6.0221367 X10* 9] 9fd Aia
| Ot & O %I H& o ey € R 38w
T AT 3R Hohd fean o, fg (smifea smanmsy
& THE H) ‘emanTgr femis’ sterar ‘stanmgt
W&’ #ed € ¢ N, ¥ o A g

9 O o 9 URHANT Hl ST HE o6 fag
TH W I A H1 ITAN foRT fom o1 aret weft g
% WY 39 YHR fag -

6 022 136 700 00 00 00 00 00 00 00

17

aa: frdt ol & 1 A § & T yaied @@ &
TS HUT (TRTY], 3TU] AT IS T HIT) B 3Td: g
7€ e Thd B T

1 Hid TS WY = 6.022 X102 TIEgISH AT
1 Hid S@-377] = 6.022 X102 S[d-377]
| Aie Gifeay FARNES = difsdd FANEE i
6.022 X102 g THTeal
fa 1.11 ¥ fafa= w=redl & 1w 1 @it

T 2

farg 1.11 fafs= ggrel &1 & @7

A &l IRWINd & o o] fRdT aied A
3IGeh HSHI oF Tk Al oh AN i EHT 9 I
foren s w81 forelt vt o T e & 7w
o T Rl SHHT Wil g0’ Fgd 2

UM H e Aol SHHM HE&AS €9 9 T
FEAAH/AfUa FHAH/AA FAHH o S Bl ¢

37d: S 1 HIeR &AM = 18.02 g mol!

Hifeam FANES *1 AR $FHM = 58.5 g mol'!

1.9 wfagra-w=ed

s+l 9 =W forelt T o 3ufer@ &Nl ®T e o
R = R @ 9, g FE AR F A W
forgio axel o WTd shi STeh shi STTEgshal gl 2|
M A o 2AT9eht hiE 3Taa =1 =2 Atk fean T
21 3T Tt e WA YST TR ST T 9 € A1 TR
Th HH-HH U € IR 9 fohg orqua ¥ sufterd 22
A AR o fau of 39 Sl ¥ 98 gd o o
e foedt @ fF 9o fau T o a1 9@
wfaerd &, S 95 A | g wifeu) g vl 6 3
stfnel o fovaivo & 78 SFH o e e © fo
fean = T s © A A
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Y, ST (H,0) T IITET TR 38 Heh| ek
el ¥ BRSeH SR SRS Sufkerd Bt €, 37 37 awel
1 FiGTd-Hee T8 FehR GRehTerd fehan ST Hehdl 8-
forelt a3 w1 gemME gfderd

_ ifT § 39 qW 1 FHE x 100

JifiTeh 1 HieR SHHM
Sl 1 HIeR SHH =18.02¢

9X1.008
STRGISTT T % AR = 1802

=11.18

5 _16.00
SRS T FoAHE HAed = 570

=88.79
S, TH IR ST | WA H HIaH,
BIESIST 3 SATRITSH o1 SeqdM Fiaer fehae 872
WAl 1 3fvesk ¥ = C,H,OH
AT T HIeR M = (2X12.01+
6X1.008+16.00)g =46.068g

X100

X100

- _ ig.géixloozsz.u}%
BTEGIST il ST Ffererd
= 60988 »100=13.13%
46.068¢g
SFHSH T FTqM Hfwrd
~15:99948 1 0= 34.728%
46.068g

TAIH-a9d o GReherl ol THSH o 915 376
'Y I8 <@ T Wiava-eeq sfidel 9 9 SHahr
YT ST S Hh 7

1.9.1 GeATUTdt g T fueeh g
AT G ferat difites # Suftera fafir aamogstt
% Welad qul HEA-IIuTT sl oe sl
Wafeh mfuass g7 foRet difiten o 31Uy & Sufeaa
fafe= y&R o wEUreh W WET Wen &b
ITiaT B

Ife fepelt 2ifirer o Sufter @t qeell 1 5oHH-
gfaeTd S1d 1, @ 3Gh Ferngardt 7 FuiRka foran sn
ekl &1 A% AR FeaWH A 81, @ gadt 9 9
anifareh G 1 feRan S Gkl ©1 3 <Rl i ST
1.2 ® g0 g W g

R IE I CRIE

IETEITT 1.2

T Afes T 4.07% BESSH, 24.27% Hia
3R 71.65% FAX B SHehT Hiek Fo7HH 98.968
21 3T YU G5 SR Sfvesh g 4 2
&

TUT-1 geEuH-Hfava &t um o uRafda
T Hfh TAR UM SeAHM-UeE STaed €,
3: 100 g AfTh 1 AHHL GRhe T
gfaursie M 39 YR, TR KT 7 Gifiw &
100 g 9fas®l ® 4.07 g TRSISH, 24.27 g HIaA
71.65 g AR Sufeerd 21

TRUT-2 Yedeh dvd ol Wil ol &M o
yftafda ser

TR U qcdl o FSATMI Rl AL 31 dl oh
wA-geTH 9 fawfea wifw) s difrs §
IURErd SIgehi o Hiell 1 W& I & Sl 2

4.07
e e =1_008gg=4-04
, . 2427g
A o HEl B e _12.01g_2'021
) . 71.65g
a@ﬂﬂﬁnﬁaﬁaﬁw—%!}%g—z-()ﬂ
TRUT-3 ST YT Yedieh Hiet €T &l 36 9
A Bt wE ¥ fawfaa e

JfF 2.021 9o Bl UF 7, 31: 2.021
fasA FE RH: C:Cle fau 2:1: 1 319d
TS 2T 2

Ifg 3 U gul Hea | ®, @ 3R Suge
UM | 7O ek qui west ¥ aiafda foma
S ekl 2

=RUT-4 [t a7l o Gohd Te@eRt wHET:
FW U el @ SHeh WY g9TieRt
SIS ERElCL

a: W fRw M oA w1 gEEE g
CH,Cl @

=RUT-5 3nfuaes 97 foran
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WEE faH # 9 99 EyRomd

(%) Hergart ¥ semn i w3 & fag
eard! 3 § Iufeerd gt wHrpst o qeE]
SAM! 1 AN SIS
CH, Cl & foTu, Hergurdt g5 §H M
= 12.01 + (2 X1.008) + 35.453 = 49.48 g
(@) HieR S 1 JeA{urd g3 Seq9H 9
oS wifs)
Al SHA

_ 98.96¢
SUESLE Gl L BTy
(37) JATIATH 3 1 SR I n § TOM FH T
g T W B T
AT I CH,Cl 3R n=2 2l
7d: STfoas g C,H,Cl, 2

=2=(n)

1.10 Eigfmarder 3T
Eigfraifear ufitehe
‘wiefrael’ W T WE ISR - wifwa’
(stoicheion), st 39 ‘aa’ % Gﬁ'{ﬁ@? (metron),
g @1 ‘me’ @, @ faee o 21 e
RIS o Sidd TEEte sTffsRen o sifufsherent
AN IAR oF FEEEl (A - )
IRehe S €1 T€ THEH 4 Yed T frd Tt
sfafeen o fedt eifafeas &t feadt amn =i
STELAh BRT AT fohaT ITIE U BT, I8 STH o Tk
fedt & T vt afufea & dqfaa Tt
TR ¥ o SRR W et €1 Sy, WA o
Ted W faar &1 38 sifafshan o fore wgfera st

T YRR © -
CH, (8) + 20, (8) > CO, (g) + 2H,0(g)

el WO 3R SRS &l eAfufmas’ =
AR el STl © 3R hTei SEAfeEe qen widl
1 'SR’ HEd 1 oA S foh Sue sttt
¥ eft srfuferas ok e 19 € SR 38 3ok gl
o 9% hISH H g AR hi fer@ey =aa fean S
21 SH YR, Gl 37 gal o fery HHe: (s) SR (1)
fore < 21

19

0, 3R H,0 o feIu Tumten 2 ol ‘wiglepaiiifess
TR’ el Sl €1 39 kR CH,, 3R CO, 3Hi & forg
I 0k 1 21 A Tk SAAfeRa 9 W ® A S Al
BT I T (A e T Gl i e W

3: TR G M fafeRan % SR
e CH,(g) & T& A O,(g) o 2 Al o ™

aAfufsran ot Th HiE CO,(g) 3R 2 Hi|

H,0(g) < T
e CH,(g) &1 T& 31 O, (g) 7] o & U[3A oh

A SfET FF CO, (@ F TF I R

H,O (g) & & 317 31 2l
e 22.7LCH, (g), 45.4L O, (g) = =l fHfshan

SR 22.7L CO, (g) 3R 45.4L H,0 (g) ¥ 21
e 16 gCH,(g), 2 %3280, (g) o T Afufsran

FTh 44g CO, (9) 3R 2X18g H,0(g)

B T Gl % MR W fRu MU sfesl

Th-TWR W 39 YehR UREfdia feran ST Fehell © —

SAM == Hicl 1 TS = 9 &1 T&

FHM

—— =¥
ERoE

IR0 1.3
16 g A9F o T@d § W S hI HET H
qRehe IW | Sifaq)

&

HIF o @A 1 Fqferd TRl 39 TR T -
CH,(g)+20,(g) — CO,(g)+2H,0(g)

() 16gCH, TH Hiel o aeT 2|

(i) S ST U wHRwor 9 1 A CH,(g) ¥
H,0(g) & 2 Hidd 9« & &

2 Wi H,0=2x(2+16)g =2x18g = 36g
18g H,0

1 9@ H,0

18g H,O
: H,0 x —5-22_ = 9 x18g H,0
W 2 H LOX TR &%

1 -;ﬁa HQO = 18gH20 =

=36g H,0
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ISR 1.4
T o foha Wil oh <87 § 22gCO,(g) I
CARSICIA
&
TEEIE THHI o SFATAR -
CH, (g) + 20,(g) — CO,(g) + 2H,0(g)
16gCH, (g) ¥ 44gCO,(g) W< @il B
(-+ 19 CH,(g) ¥ 1 Hr CO,(g) W e §)
CO,(g) o Al &1 F&A

19 CO, (g)

=22
g CO,(g) x 44g CO, (g)
=0.5 Hi@ CO,(g)

3W: 0.5 Wi CH,(g) o &4 § 0.5 Al
CO,(g) <@ BN A 0.5 Al CH,(g) ¥
22g CO,(g) <l BN

1.10.1 HHTa 3T TRhAh

#% aX erfafwmet § wqfed HHRl % SER
3Mavas Afufwaei 1 AEd Sufera & gl Tt
feorfoail o we sifafsraer g &t stden sifuepan o
Iufkerd eiar 81 S stfufeparen &9 Wi o Sufterd gl
2, 98 P9 W 9% GAG Bl Sl &1 SHoh 15 3R] 377
sifafsran 1 Brdl, 9ol & TR i i fReHt
21 T Sufkerd €1 ord: st eifufewrae Teet Tt gt
¢, 9% SR I HGN H WG H 1 21 THAT 59
‘dimia ifyeRde’ (limiting reagent) #gd %l
WisferdrHifger T ¥ T I a1 &AF | W@l

=ML |

3IEITT 1.5

50.00 kg N,(g) 31k 10.00 kg H,(g) %! NH,(g)
I o e fafya fean ST @1 9 NH, (g)
FI AET w1 GReed wifew) 39 frafaet o
NH, 3cUed & fau dma sAfafsas &t
g

R IE I CRIE

&

SR 3 e AR o for Hqfera a9
TR © — N, (g)+3H,(g) = 2NH,(g)

el 1 afiee

N,(g) o Hiell i HeM

1000gN, 1 99 N,

=50.0kgN,, x
ke, lkgN, = 28.0gN,

=17.86x10> HIod

H,(g) o Hicll ol He

1000gH, 1 T H,
lkgH, = 2.016gH,
=4.96x10° A
SR U T TR o AER, Afufea & 1
A N,(g) o T 3 | H,(g) 1 STaedehdl
Bl 1 S7: 17.86 X10°Hiel o foIu stesde
H,(g) 3 THidl =1 & = 17.86 X10° A A

3 HId H,(g)

1 & N, (g)
= 5.36 X10° W& H,(g)

g A 4.96 X10°HA H,(g) ST 2l

3Td: TRl H,(g) Hwia st €1 o

NH,(g) Faal 3UeTsd H,(g) &1 A

(4.96 X10°Hi@) & & 9 g

<feh 3 Hid H,(g) § 2 "l NH,(g) ST

eIt B, o1: 4.96 X10° Hiet

o 2 I NH, (2)
3 I N,(g)

$H TR 3.30 X10° Al NH,(g) < B1ft| afg
T T (g) H URafdd wT &, @ 39 UHR R
STQM - 1 Hie NH, (@) = 17.0 g NH, (g)

17.0 gNH,(g)

1 et NH, (g)
=3.30 X10° X17(g)NH,(g)

=5.61x 0,8 NH,
= 56.1kg NH,(g)

=10.00kgH, x

9 X

H,(g) =3.30 X 10° Hic NH,(g)

3.30 X10° Al NH,(g) X
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WA foam #1 F9 ga stEuromt 21

TrEEfeh FHeRToT Fferd e

FHH TXEI0T o TOMER, Sqfad THmafes THIehor o JH1 SR Ji®h awd oh JXATU[S ohi Hed 99 Bt
21 g TEETTR FHRTOT SiE SR qoi-Tsia 9 qferd fhT S Tehd €1 ST, €W 5o el IR STHget
AN T TS o WY ARSI L i AfTfeRansti | fa=am #X -
4Fe(s) + 30, (g) — 2Fe,0,4(s)  (F) Hdfera FHieRo
2Mg(s) + O, (g) — 2MgO(s) (@) Hgfad e
P,(s) + O,(g) — P,0,,(s) (1) sTEgfed FHiRTo

THIFTT (F) SR (W) Fferd €, Fifer aeieon § 9 % 21 SR Heiftr o 3R siefer % aeamgs
1 T THH €, T GHIHOT (1) Ffer el €, Fifh SoH hIehRY o TRAT] Al Hqferd §, WRq Sfeis
o TRATET T W@ TR % I SR WA TEl ¢1 39 Hgferd i o for weiwtor # o $iR siterds & e
H 5 | N HE W E HHIHW HT IR SR AR o THS i HEA Ffed g —
P,(s)+50,(8) — P,0,(s) Hqferd FHIRIo
3TN, 376 W WA, C,H, o Sg W forR i1 g8 Wit =i Frefafad i o wqfera fomen s weha € -
ug 1. sAfufRashl SR el o w9t g fafEu) 7= 9iie ud stiedie sifafwass & 3R Fie SesiemEe qen
WW%
C,H,(g) + O,(g) — CO,(g) + H,0(l) STHJfeTd FHishIur
g 2. C WHIRT #T e qqfed X din afufwrasw ¥ 9 ¢ W €, safae < ok 9 co, srogei
1 T AT 2
C,H,(8)+0,(8) — 3CO,(g) + H,0()
U 3. H WS 1 e Hqferd w1 : o8 S ATkl § 318 H WA ¥, Sl % & 9 § I H WA
# saferT <€ 3R H o 8 WA o fu Wet % =R S19] e =iy —
C,H,(g) + O,(g) — 3CO,(g)+4H,0 (1)
Ug 4, O WAV 1 H&A FJfed H : TE ST 39 SIS WA (3x2=6,CO, H T 4x1=4 A H)
37q: TH SifeRds WEvEt o faw ute O, T[S i STewahdr ghi
C,H,(8) +50,(g) — 3CO,(g) + 4H,0(1)
U 5. Sita Y o sifam gl § gk qa % WEIE w1 HEen Hqfd € : Gt § g 3R 3 e
A, 8 BTEGISH CATY] SR 10 ATRdisH TRE] B

@ geft TR, ford @eft sifufsracht qen Seurel o fore wEY A 1 SUE g e, Sqferd feRar S Hehdr 21 g Hem
I W o gt Ggfed w6 & forg ifafeashl @ik Serl & & § 9 (subscript) TEl 9% ST TR |

1.10.2 fae=mt & arfafemame T, 379 T R § IR ¥ 9|
AT | SRty ifufsard faereH o S €1 1. gemmr-utave

A: AT 1 Hew U B 5@ FE 9 6T oy frafafag gey g 9@ B S -
& ®Y § SUfEYq Bidl 8, 99 SUh! AEN fRE YR

e o ;ﬁé“wxloo

TG S S el # A et = oA

= H W GEA T - 2, WA-3A9T

1. SoHH - Wfaerd a1 TR-UeE (w/wo%) Tg foredt fogiw wrees & Aet @t | ol oo
2. Hid-aw o Hiell i et WEAT ot ITUTE BT §1 AR B
; m el At T B e ¥ SR s A
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T A ¢ n, 3R n, B, T 3TF A N 39 THER
e TRy Sd -
A T T30

AT HE@ ® EEl  n,

foc & Hiell 1 & n, +n,
B &1 Hic-379

_ B AHG ® A n,
-~ fge@a & Hiddl ®1 @@ n, +ng
3qEIUT 1.6

forelt a1el A SF 2g FT 18g i H AR T
foreram Wi feren wman ®1 Tt (A) 1 gerEH
JaRTd IRehferd shifrg|

TA
A 1 SoE gfeed = . AP % X 100
[FdATT hl KSTHH
— 22 %100=-22 x100=10%
28 A+18g Sl 20g
3. Hiedar

I% T AU TIE AEE 21 T8 M gRI e R
ST 21 9 TRt faera &t 1L faoam o suftem
el & |& Bt 2 o

fae@@ & Hrel w g9en

T (M) = faem &1 eI (L ®)

oM ifee fe gar e fed uee (S -
NaOH) @1 1M fae@ € iR g9 S8d 0.2 M el
foreraa 9 T = 2

1 M NaOH @1 1¢f 8 o foerm o 1L A
1 9ieT NaOH 39Teerd g1 0.2 M faera o faw &4 IL
fae= ® 0.2 9t NaOH &1 STE¥Iehdl BTl 37d:
NaOH & 1M fae@™ ¥ NaOH &1 0.2 M faerA
T o faT g9 1M NaOH oM &1 a8 omaaq
w1 B fSEE 0.2 M NaOH Sufeerd &l 31X 38 sl
BN TIH0T Heh 1 L oo aamn grm s| |ig
1M NaOH &1 a1 s faen <, fSed 0.2
TIel NaOH 3Ufeerd g1, 381 IRehe eHifdfad &9
o fra <1 " © -

R IE I CRIE

FfE 1 LA 1000 mL 3@ | 1 Hiel SUreerd 2,
9 0.2 T Iufeerd grm—
1000 mL
1 A
37d: 1 M NaOH 3 200 mL @& 3TH 3a1
S THeman S ©, difeh SEad 1L o ae) 8@l

Sy

X 0.2 A = 200 mL 3A&aT o

Tl UM | "EE g M, XV = M, XV, 6
oft WRART feRe S ®, SRl M A V ShEe: Herd a2
ST 21 TRl M,=0.2; V,=1000 mL T2 M,=1.0; 3
et w1 g H W@V, 39 YR @ foma S
T &

0.2 M X1000 mL = 1.0 M XV,

., _0.2MX1000 mL
B 1.0M

=200 mL

2 ST ff 200 mL® 9o (NaOH) o diall
FT F& 0.2 oft 3R I8 99 T W (1000 mL) H it
3a &, @1 (0.2) W 7, Fifeh 7T ket faomas
(STet) =1 AE 9Rafda w1 ?, 9 fF NaOH 11 wifeh
fae@m &1 |ixar &4 8 T

4, HATAT
W 1 kg faemaes o Suftea faorm & el ot
HEn & ®u § uftarfua fear sar 8138 mgm
= T S 7

3T Hieed (m) = ferett < il 1 Hew

faemae &1 SoaHE kg §

30T 1.7

NaOH o U¥ foerod =1 HieRkal &1 9Rehe
Hifsre, T8 4 g NaOH &l Se1 ! 9T 7T |
e ura feen T @, aife faeem &
250 mL U< & |

'
faclm o @l &1 T@m
faeraa &1 e (L )

_ NaOH &1 %5 / NaOH &l HioR SeHH
- 0.250L

ek Hewar (M) =
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_4g/40g O1FR o oo
0.250L _ 0.250L

(FiifR ¥ = 1.25 gmL™)

23

fao 9 9@ &1 §=HE = 1250- 175.5
=04 mol L' =04 M =1074.5g
MR b b .
fa , AT a9 W 7R L 2l 379 Hieterdl T kg # P e
SETEIOT 1.8
3 M NaCl foe/@q %1 o9 1.25 g ml' € 39 __3mol _,79m

1.0745kg
faeraa =1 Aicterar &1 9fehed ifsa) _
] T FERTTensTi § difed Figdr 1 foetas S

Afereh g forera oh AIeh0T U S S 31 3t
i aret faerem i i foeem’ (Stock solution)

m=3mol L

1 Lf9e@™ § NaCl &1 §&9H = 3 X58.5 .
ot ed 2
=1755¢g
[ — 1000X1.25g e ® o foo=m &1 Aad a99 = % 9
' wfEfda Tel eidt, wifer gerdm qraaE @ srgsred
= 12508 wdl 2
QRIIT

WA fo=M &1 1279 Sgd Tyl €, it 78 Sio o quft veqe 1 yfad s 81 e
wrell ST G, el SR aRed o SR H StemEd e ) geft usred %1 g W e ®1 9 i sifas
SR~ 29, 59 IR 79 oF ®9 | UIT S €1 37 qi Srareensii § seeh-shvll i oraeen 9= gl 21 3
sfereenaf o safreerfurer Tqurerd B 1 o7 i ol ARl 3R fasoll o w9 § off enffd feran ST HeRar
2| fordh a7 & % & YHR o FU1 T €, S URATOT A1 10T B Tehd! 1 5 1 AT SAfueh el o W]
e e o Hged e ®, ql Afies 9w B €1 M geR W § 9y Wi © S R e Sufer
3k Tt fagon §)

o Tt gered o Turedt 1 steFEA TR ST R, 9l IO SA9wde € Sl €1 UL Sl AR
Rt T ok fAT AT 1 Tgfd SR A Y Savaehar eidt @, f afvr st e feRan S weh )| Hoe
Ft FE ugfaal , o s wgfa iR ied ugfa %1 swam fomr & foran S @1 g SRt 4 R
fava & wh St gsfa 9, ‘S1ugfd’ wed €, #1 gdu gA 3 F1 GEatd T )

<ffep A9l B ATRe] i Rerle e Uedl & IR 300 Hed e 7 Fo ATvedd o+ @l 8, gHfey
gl o1 FANT 3ok Y HLAT agd Hewqul | e foae § aferi o A7 § 1090 9 102 S geand
et 21 ST 32 e A ok foIu SeAThTeR Wehae w1 SUA foRan Sar 21 YN o wrefen afent
T ! TAH A=A 1 A @1 o Gehal 21 feiia faveraor @ ardt 7 afyE w5 Ak w1
T Tsfd ¥ 3 usfa  ufafdd fean st gt 21 ord: 9o R Tk Tsfa o AEe § g gsfa
o Rl W uREfdd fRan S HeRar €1
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R IE I CRIE

fafe= et 61 GAsH Tt GEeE o FeE o SHER g 21 3w € - geme s
= fram, feer e w1 fram, o e @ fraw, ol @ i emaent @ fEm SR
a1 e 37 Tt femi o uftomieey ‘gteet t ueHTe] fagia’ Tea gel, SR eTER
T 554 % TAHE TS B 21 fRE a7 1 URHIe] geau Fied o 2c gueenfie (R S 12u
o feran T ) o |rie oe feRan S @1 STHdR R Rt aedl o fotw wE e S S W] s
€ A FoAHM el €, T8 gl geeenten o1 wiepfash sTgeadietl i ea o TRt qrw oA S Gkl
| forght @10] o Sufter fafem=T TAEA o UTHTOl-SemET o @ §R1 SMfvesh SoqaM i fohal ST Fehel
1 ferelt <ifiren 1 Srur-g Tud Sufter fafu=t avei o geauM-wiaerd 1 SR snfvesh geaHE i fuiia
HTeh qeRferd el ST ehell B

et ferma o Sufterd TAmET, T[T a1 o1 HUN *1 GEA HI ATENIET Fee’ieh (6.022 x 10%9)
o &9 | o fona S Gehel €1 39 G& 1 T HUN k1 ‘1 Wit FHel @ 2

faf=1 qeail IR =il & et TRadd i qEEtes sfatmet % w9 o o A S e
TS Hfera TEE(eh GHiehv ¥ FIh! TSR W et 71 et foei sifafsran  om o © il & 1@
3T S 1 e SATAfHAT o FHIHTT o TUThT W WIS 1 S FWehell B AT SATHIHIHT 3 a4 Sl
1 TS AT TSRS e 2| WiElhamics Timhe ¥ frdl Sc &1 fafime ann w1
W o fAu sevass sifufswmae 1w a1 guek faqda fuifa fran st genar 21 e o foere o
e H Sufeerd wsrel 1 W i fafe wehR @ wefdia foran S 1 S<reons — gerd wfae, - o,
AT a2 A

AH

11 frefafea o fo Aer seme 1 aieher shifs—
() H,0 (ii) CO, (iii) CH,
12 wifesm "ehe (Na,S0,) W Sufterd fafa=1 awl o geomm gfomra &1 afterer sifs)

13 ST o 39 SAHHES I Al ¥ 9 Fwitse, S 5o 510 69.9% 3ARA
3R 30.1% AR T

14 U< e SESTFHES &I A1 F1 IRehe Hifwl 5@
(i) 1 et e HT g B FoIE S g iR
(ii) 1 HicT STaF 1 16 g SIS o ST S 2|
15 Hifszd TEiRe (CH,COONa) &1 500 mL, 0.375 HieR Seita e oM o fog seen
Toha SeAmH 1 STTEvaehal eiil? |ifeas THide &1 Hiek So™ M 82.0245 g mol™ B
L6 g S 3Tt o SE Wiaeel o1 Hiet i forex o wigdn 1 qReher shifery, fraw e
T WA 69% €l 3R TSEe ¥ 1.41 g mL @l

17 100 g HIM Fehe (CuSO,) ¥ fohae HIW Wt fohan <1 weha 22

1.8 ST o SAIEES 1 STvash P A R, [HH STERT a0 SRS 1 SeqqH
Wi HHT: 69.9 g T 30.1 g B

19  frefefea sieel o ¥R R FE o AEd THY] o0 1 e HITeu-
% YThfdaeh agead A~ FH A
8] 75.77 34.9 689
571 24.23 36.9659
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1.10

1.12

1.13

1.14
1.15

1.16
1.17

1.18

1.19

1.20

1.21

WA (C,H,) & oI Hial W frefafad w1 afteen -

(i) TEA TAET(S oF Hid S &

(ii) SIS WS o Hidl S HE

(iii) TSF o T[T i He

g 20g = (C,, H,, O, )l T &I FAT AT H el W ITHT 3TIGH 2L 7 ST,

12 22 11

v =i oF 39 facrad i gigar s ei?

IS HEATA 1 ¥ 0.793 kg L 81, 1 $9eh 0.25 M o 2.5 L faeem &t a-m o fag
foRde I w1 STavdehdr grft?

a1 i TR ST W FH 916 9 o ®9 H gReifyd R S 81 €@ T SI
ek Ikl e T e 8-

1Pa=1Nm?
IS TYRAA T T A1 FFAM 1034 g cm? B, T Iha § @ &1 IR HIaQ
SSIUM 1 SI A 1 22 39 fohg R ufenfyd ffan s @2
frefafeafea qa-emi =1 9ok onel o @t fHemgy—

g & RALED
(i) WIgH 10°
(if) ST 10°
(iii) =M 10
(iv) frm 105
v) &= 10

Tiefeh SRl W A F THI €2

U 5ot o AU W FARIG, S SheRe €, ¥ orcafush |gitd o T Hgu i W
15 ppm (5&9H & &9 H) ol

(i) T FoAdH wiawad | @iz

(i) o1 % T B FARGY B Gl Aq i

foreAfefaa i S Hehaa § ferfan—

(i) 0.0048 (i) 234,000 (iii) 8008
frAfafeaa § wefe il &t T aarEt—

(iv) 500.0 (v) 6.0012

(i) 0.0025 (i) 208 (iii) 5005 (iv) 126,000

(v)  500.00 (vi) 2.0034

frfafaa &1 &= w@efs i o Fewfea wifge—

() 34.216 (i) 10.4107 (i) 0.04597  (iv) 2808

() & SRS AR SrtisT stfafwan g fa= Aifte aard €, @ frefafed
ffehe W el B
AEISH hT FTEH SATFIISH HT FHAA

(i) 14 g 16 g
(ii) 14 g 32¢g
(iii) 28¢g 32¢g
(iv) 28¢g 80g

3 it 3ffhe TEERTR HaeH o R fam o eged €2 e

Reprint 2025-26

25



26

1.22
1.23

1.24

1.25
1.26

1.27

1.28

1.29

1.30
1.31

(@) frfafed 9 e wom #1 9ie-

(i) l1km = ... mm = pm
(i) 1mg = ... kg = ng
(i) 1mL = ... L = dm?®

qﬁwwaﬂsoomomsl%ﬁﬁzoOnsﬁwmﬁﬁmW?

et sifufsren A+ B, — AB, ¥ fr=fafaa sifufseen fagon # wwia sifwedss, (afk

S B, q) @ HfeL—

(i) ATH 300 TRHY + B 200 377

(i) 2 W A+ 3H@B

(iii) AZF 100 TRHIY] + B3 100 377

(iv) ATh5HA + B 2.5 Hd

(v) ATh 2.5Hd +B% 5HA

SRS SR SEeEeeH Efaiad TEEen e o SFTHR SR T ¢ —

N, (g) + 3H,(g) —» 2NH,(g)

() A 2.00 x 10° g SEAELSH 1.00 X 10° g SEETSSH o T AR Tl 2,
T 9T STHIMAT oF M 1 TReherd HitsT|

(i) A H W A Afulmaw v s=m?

(iii) =M €, q HIT-T1 SHRT S| T B2

0.5 mol Na,CO, 3R 0.50 M Na,CO, | T &R 27

I SEerEeIST 19 o 10 S0 SESadisH 19 & 5 Al o a1l Afafeman e,
T STy o fehde STEIAH W il 2

foreiferfad @1 To W § uRafid Hir—

(i) 28.7pm (i) 15.15 pm (iii) 25365 mg
frferfad § @ foras A F HEn T S an

(i) 1gAul(s)

(ii) 1 gNa(s)
(i) 1 gLi(s)
(v) 1gcCl, (g
TIATA oUW Seltg faerem 1 Hierd T i, e wHie o1 @ie-39 0.040 21
(9H o foF STt &1 = 1 R1)
T 12C HTe AV HT TH (g) § FHHH F1 SN2
frafafea aferemi o SR H e @ned® sfd gH =few?
0.02856 x298.15x0.112
0.5785

(i)
(i) 5x5.364
(iii) 0.0125+0.7864 +0.0215
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1.32

1.33

1.34

1.35

1.36

Thfa | SYTS S o HieR FeAEM i TUMT ok fore fmfafad arfert o fxu mu siwe
T TN HIFSTT—

et HAXATR W G| o))
36Ar 35.96755 mol! 0.337%
3BAr 37.96272 g mol! 0.063%
0Ar 39.9624 g mol™! 99.600%
frafafed & @ v o wampst wt S | wifae—
(i) 52 WA Ar (ii) 52 u He (iii) 52 g He

T AfeeT $u T | Sheret e 3TN SIS SURYd B Uk T i $9 A e
U T W 3.38 g e SRATHAES, 0.690 g el o 3IAeR 3R hiZ AR &l st
79 719 % 10.0L (STP W HIfd) 3T 1 YR 11.69 g T 71 6ok —

() T

(i) 319 FFUE R

(iii) STU[YA ohl ITUMT HifSTT

CaCO, S HCl % | frefafed sifafean #2 cacl, 3R co, s m 2l

CaCO;, (s)+2HCI(g) — CaCl, (aq) + CO,(g) + H,0()

0.75M HC1 & 25 mL & ®1% Pia: f9fan & & fag caco, &1 fhat @en =1
S| CRRETI RN

TR H FAE 1 foRee HS SReeEe (MnO,) i Sefid HCl faerem & @
sttt grn frfeiaa Tt o SEr faan s 2—

4HCl(aq) + MnO, (s) — 2H,0(l) + MnCl,(aq) + CL,(g)5.0g HTHS SEaiiwEs & Y
HCl & foam am stfafewan w32
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