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meF 3F )

(2) WeH -3 HH W Uge HH Al ¥ e
T BRI UF A e svHer # fefd @
T ¥l o : 0.03 ° e UE WdE 5% A
0.0052 § = \¥F FF 7

(3) = -3 3 % A T v el AR E
#: 2.005 H 9N HidE HH 5

(@) THH 5w A TE AR W A H A7 AR Y
weF g ¥, Wy Ak o v W ¥ w3
e &1 6 AR T E S & feu
0.200 ¥ @ ®WefE w §, W wuHeE fad
TEmei H S8 SN % I Waw el winl S
& fam 100 © o0 1= W % 217 10
T d7 e 3% T A 100.0 § =W W %
2| UHT HEmne w1 S U I vefvh weE
SUH T €1 T U T 5T & fe 100
1% 10°, = mefeF ¥l % A 1.0x 10° W
d T Fhi = e 1.00 x 10° fora = 2

(5) =g @i e, S o fem 2 T @ 20 s
W Wew S B WS A &, FE A A
e WA § S 3% qyme et 39
% I Y foras = TR o wEa 2,



- 2 =2.000000 3 20 = 20.000000 S=TF
HopaA W fordt Senet ® w9 =i | 7w
... 401 X10° §1 AR 8256 x 107
9% el o
SET A UEH o A% W 9 § SeiEerd @i 9
#T SeT W A e o Hen 9 st o
T T e 9 -
12.11
18.0
1.012
31.122
F9 fEu MU RET ° 18.0 ¥ EWIHOE ¥ AR
el U STF 7, 37 uions oft urees o A U
F o o, $1ufd 31.1 % ®9 ¥ & a9 wE Aifen)
s afeRl OO W AT
3 Il o 9RO HieE AF T T SO A
T =, foadt =ren weiEw o Tt den o
G e
2.5%1.25=3.125
i 2.5 U e 3 WdF T €, sEfee ufom
4 o [ \WdF AT (3.1) TH e
ST SR e Wi | T e ¥ ufemn
T AETIF AT AF GF R FH F Terg HEna
F %29 (rounding off) ¥ Fr=fafead = =1 =9
T e -
I =fE 999 FE 27 9ren % (799 22m 2l) 59
wfiqsr & foan < 21 99 - afg 1386 H 6 &
Z2M1 &, a1 79 TARed & A .39 fag
7 T S ST F TIET 9H Ien &% 5§
9 OE, A ITE UEd A A% oAl TE
ST S 4.334 § 9 ofim 4 = e AL
ol uftomg &1 4.33 & ®9 0 fawa s
3. g TEE o @7 ¥ T 9 99 4% S A,
dl THE YTl @ TH B &1 feafd H sgen T8
ST, Wiy fame 2R W uw == T s m E
S A% 6.35 H 5 TRt Fomwan w1 AL |
TH 3 H TGHL 4 FHE T SN TH WR T
6.4 =Rl Teren Sa, ig Afe 6.25 1 fieheoy
A B, A 39 6.2 Femn smom

ta

A =

1.43 fadta fawemor

Ui ERer Hid THT HH-HET B4 W Bl UH Tgid
W gud ugfa 4 wudiE 0 vs@ §) vE F %
fore TprE wtea fafd (factor label method). 378
TR faf¥ (unit factor method) =1 farit= Tergetor
(dimensional analysis) &7 ITam T S E

T 1
HIg 1 T 22 3 59 (inch) a1 & cm #
THET TAr = e

Fl
29 94 £ % 1 inch = 2.54 em
TH GHIHI & HER W g ford W ¢ R
linch 2122.54cm
2.54cm linch
linch 2.54em
T 3 54em X lmech T
A 1 3 A B g W Fwd § AR
ot TEm 1 T 57 T P (s 1)
e <, ot =i 9fiafda 72 @t 3 it fF
FW U MU 3 T THEE e F fwA S
#1 a7

2.54cm
3in=3inX
linch

=3X2.54cm=7.62cm

el 39 g T G N e W E (SR
2??:“‘ #), foed =ifod AEs v 8 S,
37Ufq TOTF % &N H T WS T Aew, W
o § w2

R feu U e § a dm wea 1
HiAH] <h WY G HEAdl Sl a1 HH fHar =
T 81 S HI A Gl § AR G, om, i
afe fem =1 Tea 2 AR, §9 @R S
=

T 2
T W1 A 2L 3Y ¥ 39 B OSEE m® A
uimfea HiaE|
&

¥4 WA £ % 1L = 1000 em?




W A w1 F qe SEER

#AT 1m = 100em

- lm i _100cm
9 100em '~ 1m 9 B T
& THE O W mS W HE o o e
THIE TURE W W @ e 21

3
1m 1m? 3
= =]
[lOUcm] 10°em® W
¥ 2L =2 x1000cm”
A THE T W TN F0 WA T E
Im*  2m®

S0
10°em®  10°

2x1000cm” %

FETETOT 3
2 fll | eSS (s) B9 2

bl

B9 9§ R 1 e (day) = 24 52 (h)

lday . 24h
T 24h " 1day

et

# 1h = 60min

lh | 60min

I"ﬁ(]min_ " 1h

wi: &1 oAl &1 Gehe ¥ il & fer
e e e s

THTE OTH FTF A T H GviiEs FY 0
=0 WER O fEA W T R

24h  60min , 605

lday 1h 1 min

=2X24X60X60s =172800s

—

2dav X

1.5 AT S49r= o =
e o WA W AT w5 e fretates o9t 5
frl o senta sian 2—
THAUTA-HTAUT T
BEL

W fFam & AT = T W@
AT 1 Wl &, 3 7 &
feram = HewRar §1

A = 1789 ® fem o ==A T8

1.5.1

(1743-1794)

11

aAfafswanal &1 WA A7 - 6 a1 3
T S f2u w9 W uge ) WA 99 # 9n
I S Fhed 36 9K e €1 A o sy
AR TR F FAAA T AMTE A AT AE A
FF1 WATTH 1 SATYESE FO o HE TH HEE g
1.5.2 TeT orqure & Fam
7z Ty W= ToEEy Sw
e A fE o s e,
S S o s e
&1 FUE Had FUH g g
TR J FfuF FEH F A
A W Ty A e, e
T WA A ZHT wyefud o
I U T 3 & TG o ae
1 T TEE o, S S R T R

(1754-1826)

AT i T [aTTERTe | ShTe
g TfeIgTT wfara

PIEaGE S 51.35 0.74 38.01

wyeifaa 51.35 0.74 38.91

@ HE o T 7w g R A | we
T ST ¥ U WM 7178 e e g
genfoa T =1 w1 21 3 wef-wed fvem
THEA w1 fran’ o & W g
1,53 T 7 uTa = Em
7% fam == 5/ o9 1803 H
faon | 5w T = A9En, afe
d dve gdifed e U A
Afer Gt =g €, 9 U
T T WY AT 7 % WO
EH I geAn™ BT qUTiRl
AU o B F

IS o fom - EiEsied
Ao & WY FIHE T A
i (S 31T TS WAFEE ) 9 8l

e+ A - A
2g 16 g 18 ¢
TEEE 4+ ATEHISA s TEEH WAEES
2g 32g 34g

75T i< & eamH (19l 16 g 3 32g),
ST TESEH o fAfv=a 7e99H (2¢) & WY WY 2N
F, U e S 16:32°0 1:2 9 B &
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1.5.4 T-T78e 1 I Tl W
7 Frm -7 3 57 1808 ¥ fezn T 5= uen
fF @ Tt afvfEa ¥ H agm T W
AT E, A I Ee W o9 H e €, 9v
uft T T A e T W

37d; TEEEA % 100 mL 3TRIsH % 50 mL 3
Y WY BT 100 mL Se-a19 &4 2

FIEEN . EiEr] - EC

100 mL 50mL 100 mL

370 BIEEre 31 ST o e (S AT
Y HE, #¥4fd 100 mL 3 50 mL ¥ ¥) @ma| ¥
T A 2:1 W Fd E

N7 % AT Haei o YUie STl @
e ae e o ge ¥ e srum % e
T ugel Famn A fet SHuE @ TR gerE
e 4 %1 f-odeh o ®E i 9T w1811 0
SIS % g HT
1.5.5 marmgr = fram

T 1811 ¥ wmammE 7 watad fwar & wom A
AR 7@ WOE F weE e ¥ e e
FOA T A0 ARG A HE
A st o 4 AR F =T
T, T AT SATHAT F THA F A
HE SR e s e
1 W 99 F1 A H gE
=@, d 7% %7 94 & 16 gEgET
& & AP AR AR FTE
ATAT TR H T T 9T o
Forrs ot T A= F

(1776-1836)

A =

o 1.9 1 v <o fF yord fesd 0 argE
F1 AEA TAM E| 9ra W TSR] A 39 9w w5
AT AT T AEIHE AEHL H

afz EEEA AR AR F fE-TEE =/
EECIE e ol Ui Al
THIET A ¢ 1 T 39 WY STeed 3 e Hq= @
F1 7€ TG o T U S T S99 ° 6ge A2 Al
el i1 TTECieA W SifRde o <) e arel 51
Eriton i Al con i Gl s c i acsies |
(Journal de Physidue §) WehIeTd g7 T 81 oF
e o 39 Ta W 9gd agren T8l e

T 50 S % WF (T 1860 ) SEAI
(wFredEg) § WEE fE9A W vy SfadE guien
IMEA g, E HT WA F Gorsndl S TR I
T S T WEE-gvE W e v+
TG AENTE 3 FE EF Ueed oA fEam
1.6 ETeeA =h1 uTHmo] fagra
Feliter 7o o B2 Afaue o,
o W (atomos) 3321{?1,,
‘erfaeres’ wel ST en, e
T o faem w1 ey o
eI fEAfEEEA (460-370 BC)
(fa=2 T faori =1 == foom)
& et 39 W | famEn
T = =

T 1808 § TS A TAEA-SIRE F TF W
T5id (A New System of Chemical Philosophy)
eI F1, Tored 3= frefafad qon wefay fHu—

(1776-1884)

“I:ﬂ e

" ::.‘: R s " i

BIEGSH &l
| AT

BB &

1 AT

| S

Fra 1.9 a2 & 7 ST STFET & UF SO % W Sl 5 99 5 3 ST a9 6



(F) 54 sy WAmET § 9 ¢

(@) e o g 7= & aefl TOmgst & uF aaH
T Afed TF TEE OE T E fate
T % WY FeAne | e A F

(M) TE H ek TYE o WA o A e
H HATSH ¥ A0 g 2

(%) wHEtE sfafemaA ¥ ) Eelaiey T
F1 g Afatwmei 0 9 @ == w= .
TFdl £, 7 T2 B A TFAa 2
=eed o 39 Tagia o T wEeE &

] AT F WA T

1.7 UTHTU] g1 AT 3TTfuaen
TS

R SR e | ufifed B9 o 9eEn 9 9e
e =feE B o T serme sl snfram
TOAH ¥ TH 7 AR £
1.7.1 UTHIU] SEAETH
AT FETEA, A1 TEE T = Ferm A o
TgA FA T €, FAME T s o T E) A
TE-TE T ESTUM W H W1 ATA aEA
(- T TEEATA) TR T e 1w
ST Y S A &, el VAl W OawEE i
THIY] 1 FAEH EL = WU WEiE ' 9 it
F FFEd 9| FESSH TH] FI HIE FoH 3 F
FAO W B Y | e (T T aeE o)
foo 0 AW AR 9 A S WHEA % EeTEE
THG WY U MU, 9 WHY] FTHEl & 9dad
gl Hre-12 aE W raifE #ogd o 1961 |
g o T TR FEA- 12 W U S g
fog Lo Gl 12 THM-F=THH °9IEE (atomic mass
unit-amu) FEEA fEm T ¥ ARl W @ &
T 5 SEAEE TH WEe WEEL e Ty fam
AW ¥ UH Y] FHHE A @ U - 12
m#m%-éﬂﬁmé?wﬁmm
ST E1 3 1 amu = 1.66056 X 10-4g
ZEEISA o UF IH] &1 5eI9H

= 1.6736 X 10%g

13

A amu = 951 T FESEA AT H ZSATH
1.6736 X10%'g
©1.66056 X10%'g
=1.0078u
=1.0080u
THT U, ATFIST ~16(1°0) THET] T T=EH
15.995 amu &I
STFS amu F TUE T u A fEE S
t T3 ‘weiFa 79 (unified mass) FE ST Tl
54 T A % T T seEEE R b
e F, Al Srd g0 G W S S
F 7, Toa wvf = o =1 @ #)
1,7.2 3TEd T SeAHT

T § o T Ok ¥ aifus et % v o
T S ¥ W9 TN T AR w1 suhefa eiw
TTH] AT Agead (WiavE- SueeE ) w AT §
wd ¥, A Tl 9w = S e serEE it
el o1 el 31 SR = TalU A o dF
=™ 9§ I A s T E -

HEEATR HATATETR TTHTIT
=grad (%) FoA (u)
20 98.892 12
He 1.108 13.00335
He 2100 14.00317

TR fau MU RS § wEA W AEG O]
SSTHM 6 WE U E—

fra T S

=({0.98802) (12 u) + (0.01108) X (13.00335 1)

+(2X 1079 (14.003.17u) = 12.011 u

i YR, 3w % T o sime o
FETA UftETer fery S T B A w1 e Eof
T fafy=1 @i & foag f5u o wwmm sermm w9 aw
& igd TEE] FSTHE 2 8
1.7.3 =ATfuger geIHT

Tt o +1 anfresr s=mm 39 St fafa=
T = ST FTEAEEl 1 A e 7| T T o
F WEN] FEAAE AR I WEvEt w1 Hen &



14

U = AT N W oA W W ¢ | SEIE o
forn — W& (fomnd s A TEm] @ 9N TEEeH
TRH] ST @ §) 1 AvEE 5T 5 WehE
EUSRE RIS C T S
A (CH,) =1 fvaF =\A
=(12.011u)+4 (1.008u) = 16.043 u
=H ¥R, 99 ([1,0) F AfEs 5EE =
2 X EEEIeM 1 TWHI] T5A 4+ 1 X SAfFEeH
1 O] FSHA
=2(1.008u) + 16u=18.02u

FEEAT 1.1
TEHE (CH,0,) S W AfEE FoAn
oftwfera wifsml

Bl

TEE (CH,,0,) 1 3w s=me =

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

=(72.066 1) + 12.096 u) + (96.00 u)
=180.162u

1.7.4 HA-STHT

F9 T (99 - Hifedn FEe) ¥ ST 9EE
A & '0 ¥ fafaE ey Sufem W@ oIk 0@
fTRl B wATHE (TfeTm) 3N e (FAEE)

fax 1,10 wifeaw s d Nat st Cl st &7
= Ers)

A =

wv TAfEHE w@E 59 1.10 & sEn Safem
= Fl

T TR, T3 (S — NaCl) F1 Fm T5-5570H
il ¥R % fou few o 8, 9 5 o
T=EA F ufRem & fom, wEfE @ aeEen o
Hifgay Feivge ® ) sufem & 6 sl e
wHifean FENEE 1 gA 5A9H =
wifeam 1 TH] ZHAUE + FANA %1 W] S

=23.0u+355u=58.5u
1.8 HieT-HahHegT 21 |t geaH
T 3R V] AT W AT TR TN €, Ty e
TEY F AEd FH WA H o 39 T aga afus
A 21 T wE Wemell F |y w1 wE F fom
34 @ U % UF W w1 A a6 2l

o v 79 12 FEgei o fae v T, 20
Fegsit & fo ‘TF R (Score, THF) R 144
=gt % T U T (gross) H WA FH €, IHI
TER AR T T wOT (SE- wEpE, e,
FOI, gl 3T%) =i T =k foTu Hiel =i S =5
T ot 2

SIAPTHT § |1 (HeFt— mol) = Tl qare
F AE o O % fou W@ oaew ufer |
wiwiea fF T e

fordt waTd @ U WGl SHl d% WET
2, faol sad @ & suftgd g §, Taed
HEA-12 AAEAE o 3% 12g (7 0.012
kg) ¥ WHTUE W HEA gl §1 761 A7 A
A #1 ama 3 6 frdt uared & us i | &7 5
WA Wed 9E B0, 96 71 9% &% o =i w
30 T o Tel fuimr & fan sEE 12
F1 FAUM, FHATE FWIZEATE 5§ e T,
TR 7 1.992648 X 10*'g W T4 HEA &
| W T XN 12 g &A1 ¥, A6 HEA o | WA
T WETTE] F W T YEN B -

12¢ /mol' €

1.992648%10 Pg/2C 0L

- 6.0221367 x 10%* T 4 Ha
| W W FOT F T T weyy € fF T ouw
AT A 37 Hehd Tamn man, o (amifear ararE




% FWA ¥) ‘SMEE §Er w0 € 4% N, |
=F F T

T W@ & 92 9 F A9 w7 & fon
T8 ZH F A 1 YA R fa s e g e
= =Y 59 TR foE -

5022 136 700 00 00 00 00 00 00 00
afa: fre Tad o | We § < T e d@en &
T O] (T, A9 AT FE S F) B A 7
TE FE TESEF
| el FEEeHA T = 6,022 X 102 FEeeH T
| Hiel qe-HY) = 6.022 X 10% Sei-370]
| Hie mifean FEAge = Hifeaq sEEe

6.022 X 102§ FHEAT

faa 1,11 ® fafg= aeaef & 1 e =1 g
T g

. B

S

7

fa 1.1 @i @l & 1% wid

oe i ufonfag w9 % as fEd wed @
THF T o UF TS oF BN B A H W
o =1 w81 Terdt uand & weR Oter & T o
= geAAT W SHER Wi ge e gl

UTH Y = Hiell §=4HM HEHS Y9 | THM]
TOANR / UEs TEOWR / HF SEANE B mdar
2T 21

&1 §e w1 AeR 5599E = 18.02 ¢ mol!

HeTH F0ES F1 How 35987 = 58.5 g mol!

1.9 ufavra-Ege+
AT o 79 fd T o sufeE wi s Hen &

TR H = B @ 9, W FE IR o difren o fwe
vy @ & Wi &7 SR H1 STEvEEd B 2
T FTS o ST FE SIS A T A e T
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¥ 3119 YEe 98 WA GBS {F TEH1 U 940 & A T
qH RA-HA W E R T fFw aque ° sufeE §7
R AT F o off T SEeT W 9w T AT
werE T 2 foF w0 fou o A § e o
wfwe 2, S 1% T9 ° B 9en) I v 6 5
Sl o Tavern § 98 9 § werd e @ fF
feom o0 T e W

U, A (H,0) F1 T T 7 EE i
51 9 FTEgre AR SRS ST B €, o T A
1 AT~ H2 $8 WK Yo R = Heha i
[ e M B2 Ee | I IR

_ AifF ¥ 39 T &1 559 x 100

B AT F1 Hew FEEH

A F1 A FHUH =18.02¢g
; 2% 1.008
TEE 1 FOE W =~ X 100
18.02
=11.18
16.00
TR e = X100
TR AT B 18.02
=88.79

HEU, U S IUEW0 o1 USHE o e,
FEEIEA AN AlF=A =1 F=ruA wave a7

g w AEE q3 = C,H.OH

Y AR A = (2 X12.01+

6X1.008+16.00)g = 46.068¢

24.02
EaCE R A R-Cot b Bt | ~22°2E

! 46.068
EIEEleH 1 S59AF Jfav
_ 6.048g

- > X100 =13.13%
46.068g

A=A %1 Fore afaea
_ 1599948 . o0 34 798%
46.068g
TN A O T
7 77 2 T Yin-ETeA e W S
PUSEET R | = |
1.9.1 gEFUE §F ofw anfras g
T g fedt <t & 3R .
T i wET-aTE W e w

<100 =52.14%




A =

FETET 1.2
U A T 4.07% ERSISA, 24.27% HE
11 71.65% T | THH HioH S 98.96
¢ % % WO gA s enfraw A
72

&

V-1 SEME-UAEE R AWM W uftafdd
WA ATH TER UH SN S f
@A 100 g AT H OEEt ufshed &
HfauTEE w01 39 R, ST fE T i &
100 g 9fasst & 4.07 g TESEH, 24.27 ¢ FE
71.65 g TG SUEad &1

TTUI-2 Uk A W Oret st Her H
afiEfdd

T I ST T T o AR
% famfse Fifau

oy anvg
TES % A HOHen = oo 00%—4-04

HEA o el &1 e =12.01g=2'021

- . TieiE
FARN = Hicil i G = 35'4&_’3?:"—2.021
TUI-3 SO W Tl @i WEeN & ged
BT HWen § fawfaa

I 2.021 999 B 9F ¥, d6: 2.021 F

fAEA AW H: C: C15F fAw 2: 1 : 1 3799W
b 11 B
At A aFE T wE A, @ T ST
T & ON ek qU1 SEme § uiEtd e
S T 2
TAU-4 Wit Al & Hoha ot e
FU WW HEsl I SR WY I9iet
e g7 fetaw
am: S feu T AfTE w1 geraEr 9
CH,Cl #I
TOT-5 Ao g feram
(F) WErIl JA werE e witm)
TEAET A 9T 5 WA o 9T
FEAAMT & AN SIS
CH,Cl % fam, gamunt I3 s=9me
=12.01+2 X 1.008 +35.453 = 49.48g
(T) AER FEEE W I 59 FEAEE o
favfm =ifam)
Hiel =H A

98.96 ¢
WWW::}Q%Z
(M) TR A FT FE WD 0 H 0 HH T
v 99 W T E
AT 99 CH,Cl #R n=2%
aa: anfveE g9 C,H,Cl, %1

=2=(n)

wafw enfvas g7 Tt difes & ooy § suftaa
fafu=r w&w & wWHIOE wP WEl WEm
oitar &1

Ifs TRt i ¥ Sufed et aw F1 ToHEE-
wfdeIe 1 21, 9 39 Jergrl g it e e
TFa 71 Af% Hier T=EA 9 E, |9 gereE 59 9
e A W9 W W W # N WO # W
TETEV BN B W E—
1.10 wigfamamier 3T
‘iEfEAmE ovs g v sl - Cweifema
(stricheion), T5E @19 ‘50" & 310 T2 (metron).

fagar aef ‘mm' ® § feest oA 1 s
“eelgTaIvidl & s e A
R Sl & ogerEEl (W we-we s w
e S 71 TE T ¥ e 6 R et
afafser # fem aifvfwmos #1 o o= =
SATETAFRA T A TR SeE e e, AT TH A
ot @ T ToEt St % SqeR TaEt
it § N WEE e B 31 SEu, 99
Ze W fa=m w41 2 erfufen o fon ggfem T
WIFER T -

CH, (g) + 20,(g) — CO,(g)+ 2H,0(g)

el W SR SEHATEETS W AT
AR Fel Sl € 3 FET SRS qur 5



i SR wEd © S St fo e st
o get sifefeas AR Seaw 1 € AR 39 s gl
& 9IS FISd ° g A4 F ferEwt = fama =
T T W, S A wE A wE: (s) 3R ()
ferd = €1

0, @R H,0 = fom 1o 2 1 =l
ol o S g1 $6 WER CH, @t €O, i % ferg
7E T | €19 s A 1 96 o ® A g el
Sl F " (AN Hel w Te) # o wW f

o TR E R afufEa F sEEn
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CH,(g) ¥ UF Hd O,(g) & 2 Hieil & =9
sfifa ®%F TF W@ CO,lg) ¥R 2 He
H,O(g) ¥ 2

CH, (g) =1 TF 9] O,(g) o 3 A & WF
S HR €O, (g) = Th S K H,0(g)
% T AT T

22.7LCH, (g),46.4LO,(g) = ¥4 sifaisn
B 22.71.CO,(g) F 45.4LH,0(g) <l 21
16gCH, (g).2 X 32g O,(g) F ¥ sAafw
FH 44C0,(g) A 2 x18g H,0(g) T

@A WHEUT "o

FEENT T o TEETER, Faed THEE THIE 3 G AR W ae & IEE S S T €6
| e TEE SHEA S S GE-Teia W S e 9 b §) A8, 56 B9 4l 68 AR
T . Ffdie & Y SeEe I S S aifafEme o faem w i -
AFels) + 30, (g) - 2Fe,0,(s)  (F) Hiffed THFM
2Mg(s) + O,[g) — 2MgOl(s) (@) wafem Tt

P,(s] + O,(g) - PO, (s) (M) srHgfaT |

FHRT () SR (W) e &, i gEER H 617 o 2 AR Heo o1 SR S o e
F e TR £, T T () T T, e T Senen & wem @ it #, W st
&% AT 1 T q % SH @Ar weE A 8 50 vafed v % fean wee § 9l s s & 0
H 5 W 0N FE WA ST FOAE S A o WHNH 1 HEA Hqfed &l -
P,(s)+50,(8) = P,0,(s) Hafead HHEHM
#IEN, 379 B9 U, C,H, % 5 W g w4 n gtk w1 Frefefaa wi F wgfee fem o usm € -
e 1, AfafRgHl iR SRS o e 9 a8 Ui v sl afafEad € e e sralEEe aa
el TR B
C.H, [g)+ 0,(g) » CO,(g) + HO() e ==
U 2. C WHIH i Heq Hafed B : Fh AAETE § i ¢ WE ), $6ie 78 i @i CO, S
1 B AT B
C,H.(g)+ 0,(g) — 8CO,(g) + HO()
U 3. H THIS FI GE Hlc i ; S A AAHAH B A H TH] €, 9l o € F0 H 51 H TE
1 g 3 SR H T § TEE % T W & =R A g = —
CyHglg) + O,(g) — 3C0,(g)+ 4H,0 (1)
g 4, O WHNET FT w9 Aqfod FE 2 28 AR T S A (3.2=6.C0, H AW 4.1 -4 FAH)
#a: =Y Afis TAE ° fern ot O, #AE = mEvEsa e
C,H,(8) + 50,(g) — 3CO, () + 4H,0()
Uz 5, Wi Fi % wAfan wHF H G aed o WEE F1 S Hdfed § ; UHIE 8 26 3 3 e
THTY], § BESOM AT SR 10 e T €
TR B e, fo e st oo SR o e SE e w1 ST g @, Fafen 5w 81 wh
A T T Tt wafem 0 o o sifafwasi o soei % o3 § 79 (subscript) T =56 w1 T




18 T =
#1 g " AR W fag T A feufeal & T sifafwas T FT omaT sfewa A
TH-5H § 39 W viEfid fEa S wew # - Iufeerd B 21 S T &9 7§ sufem B

TR W H HEN S W WO §, = m % AW FEE 7 S #1 56 4% R o

Rl S stafaen A= 2, 96 & gEt AfaiEaE B fHa
" 1 A Tl 2l ;o SEfEa veel W E
1.10.1 Hrota s1iiredes ?, @ R @ Ann w i A g 8 s

T ‘Tl ST’ (limiting reagent) T §1
w: AR AfEAS ¥ Hfewm @S % R wifEamifz AN S 99 TE AW 9 4
A Afafeami #1 7 sufen 7 A W @ ey




W fasm &1 F9 g9 sEard

3 A H,(g)
o 1 HieT N, (g)
=5.36 X 10° W H,(g)
W FAA 4.96 X 107 HE H, (g) I F
oI el H,(g) T sfeemd® & oma:
NH,(g) ZFga1 3Ta= H,(g) &1 W=
(4.96 X 10* 9@ = & 35 Tl
e 3 @ Hylg) T 2 9@ NH,(g) 396729
Fell 7, 37 4.96 X 10° W

1.10.2 Taom=mT o arfafwant

AT T SAfeERT s faerE § 5 S #1
oA FT T Hewel B TR s w1 e faerm
% w9 H IUfE o §, 79 U@l A1 G TR
= w1 A 2 Rt foew #7 oiEa W sud i
T A W guitia gad &7 ' frefates w9 A9
= H A FEA T -

FEEM - Wae A TE-WaeE (w/w%)
Hiet- 319

HieTZal

HieTerdl

R, W4 T An o fawr ¥ wE)

B

1. FEIOH-UTd9E
T frefofas day g @ fwa s 2

fae@m #1 geWA —

T =1 s
2. WiHA-309T
o7 Terwit farse wees & ol =i 5en v faeaw
% A FFE TS F AW g # af i
Y A fRe e B gere € 8T s e
'ﬂ@ﬂm:niﬁ?nuﬁ,ﬂﬁmﬁﬁmmm
=R fepm s -
A 1 HiE-#T

" A HiE 7 Hem oo Wy

O & "l & 9=

B 1 9E-57

n, +ng

19

2 HE NH,(g)
3 AE N,(g)
39 UHH 3.30 X 10° Hiel NH, (@) T erill i
BH UM (g) W vfaEfid 1 &, 9 77 Y W
S — | @ NH, (g) = 17.0 £ NH,, (2)
17.0 gNH,(g)

1 5/& NH,(g)
=3.30x10" x 17(g)NH,(g)

H,(g) X =3.30 X 10°HeT NH, (g)

3.30 X 10” H@ NH,(g) X

=5.61X10,g NH, = 56.1kgNH,(g)

 BFAE H FRA
foerm & Wil ® HEl  n, +n,
FAEAT 1.6

st w1 ASF 2g W1 18g 9l W THeHT U
e W fman < <) fae (A) 1 seEE
B 11 G e ) e e s L

&

A H F=FEA
Aﬂmﬁ‘nﬁma:—ﬁm e X 100

=28 5100=-2 x100=10%
29A+18g W 20g

3. ATerdar

7% WEE s I W €1 T MW = e
o .. T8 Todl faem =it 1L faeaa o sufom
Al & wEEr g T e

foere & W wt T
faerms =1 smgad (L H)

M wifsw 5 zmn 9w R T (5 -
NaOH) F1 1M foe=a § &% 70 399 0.2 M =en
foerad e H Aed &

1 M NaOH =1 314 & for faea & 1L 0 1 it
NaOH Tufeer 21 0.2 M faerm & fau w9 1L faeem
14 (.2 Hiel NaOH &1 Sg9adal g | ot momre o
I GA M, X V,= M, X V, 5am fakn s #, et
M AT V HAST: HIEH 9 S € a8 M =0.2:

e (M) =




20

V,=1000 mL 41 M,=1.0; 39 |+ W&l ®1 g7 |
TEH V, ¥ T WER 79 o
2M X 1000mL =1.0M XV,

Ly L 02Mx1000mL oo
1.OM

3
1 L faem@d 8 0.2 9 NaOH =Ew)
#d: ¥4 0.2 Hid NaOH oAl 30 3R faerm &
A 1L =AM

=9 Hig (1M) NaOH =1 Toha=1 e forn s,
fod 0.2 ™ NaOH TUffm a1, s0&1 Tiher
frefafas w9 4 f@a o1 9@ 7 -

Ffe 1 LA 1000 mL HET § 1 5 39 8,
T 0.2 A Iuleer anm—

1000mL o 5 Hier = 200 mL AP &

1 A

#7: 1 M NaOH 3 200 mL ¥ 3598 3o 9
e W &, @i SEEe 1L 9vet g1 Sy

& Bt f& 200 mL H 513 (NaOH) & =
T HEAT 0.2 97 X FE T FE W (1000 mL) § @
IR A, Ui (0.2) T E, FE 7T Fa faeE
(W) O ufEfdd %1 2,9 fF NaOH =1

4, et

0 1 kg Tarmas o sufem faom & 9= =t
TN & wu § uftwiua faar @ §91 38 mEw
=7 foFa =@ £

ferer = el w1 FE

31 HreEe = -
) Toera® #1 g=aA ke °

SaET 1.7

NaOH & 9 e[ &1 Wi & ufiFed
wifere, {994 4 g NaOH 1 we &1 Wi J=1 o
foem=t W A T w, i faead =&
250 mL W &1 STd|

B
_ oo & " w1 FEA
i e (MJ_ﬁFFF! F &R (L §)

A =

_ NaOH %1 Z55dH / NaOH %1 HIeR e

0.250L

_4g/40g 0.1 F@
"~ 0.250L 0.250L =045 360 forx

=04mol L' =04 M

7z v W@ T T faerm 1 e 99«
it wdT &, iR S arg TR HEE s 2

A 1.8
3 M NaCl f9a97 #1 %9 125 gml ' & =0
faemA =1 Heea &1 9 i)
m=3mol L'

1L T o NaCl 1 55FH =3 X585

=1755¢

1 L Tommm &1 5991 = 1000X 1.25¢m
=1000X 1.25=1250g =1250¢m

(i o = 1.26 gmL™)

faerm" & 991 | 5=2HE = 1250 1765
=10745g

. foem = HiEl w1 Te

R e
=%=2.79m

TEEIE TETenstt | wifsd dea w1 e
A Afad AR e o aIE H
T A E AfUE gEE A e w5
‘wfF faemA’ (Stock solution) ff F&d B
eIF ® & faerm #1 dee aaE % Wy
e 1 o B T 1 - e
e wa 7



E=1588))

AT faE A TEn Tew €, T 78 S o Tl meee w gt w7 € wees
T T T, A SR e & AR e F E o uEe 22 2W W @d 2§ A Sifas
aaawaﬁamﬁaﬁtﬁméﬁmﬁmm‘élﬁ?ﬁﬁmaﬁﬂmwﬁaﬂmfﬂﬂﬁﬁﬁlﬁ
SFEIHT T A0 TOME &1 £ 551 % wwl, AT S HA o Y 4 | s e o Hh
1 faelh 7 ¥ U 91 Wb o B €, ST wwwrey A avoy o v ) WA 91 3 afue awe o we
Tifo=m < A wqF B9 €, @ 0T W A €1 A0 vt A S W S € S wHE S S
s T fagor £

B Rl e 2 e e e 1 B e 2 s L A s e L
PRI T o T W 1 GEia SR R S el gt ¢, foe wfve w1 s e o uen we
ﬁ%ﬁ%ﬁﬁ%.?ﬁﬁ#ﬁﬁﬁﬂﬁ%&ﬁ?ﬁaﬁ%ﬁﬂ—wﬁmﬁﬁmw%w@é@ﬁﬁﬁ@
" cvvin oo, SITGR FEd €, =1 GEAE T H T HeR @4

%Mﬁmwmmm%mmﬂﬁa@??@aﬁﬁﬁﬁmwﬁ%mﬁﬂ
iagl &1 g4 St A B agd Teeyol §1 wEe fasm F ot w100 | 100 S Fead
STl §1 THEU 5 =e w5 o o SSThE TeRe o7 TTE fE S 21 Ui ° Treiss eteRt w1
HE I A ATEEE H e e S gkl ¢ fase favemor @ ard E afver St st w5
F Tt ¥ Ed wsfa ° ofisfda e gwa €1 e ofort 1 o Tsf o w9 o aefa
% HEEl A ftefda fEa s g 2

fafig=t urmen 1 e TortE gaeE & e erqEn B 2103 fem § - e wer
=1 Torm, feow s1uma = Fram, qfoe s w0 frem, foade w0 e st w5 e an
ararTrET @ frm g wed feml & afomeeren ‘gtees w1 gramy fagre' v ga, e aqEn
Y] 570 & TEHS @ B © TRE 9 %1 Uil geEE T w5 & 2c whert (e EE 12u
A {o1 T ) o wre =R R S ) SR WORRE o o e v fRe S A ] s
o WA T T €, I W et 1 W aeeame e | Tt W e S e
1 el a1y & wfier fafirs wempsT % raTo-gerEl & A g et e s R S aw
| fardll AT 1 SAUL-HA T TR fafaA A & FTE- WA F A iy gemE w5 it
FT ofiwfe fa o T 2

et Frepm o sufterma moemps, srojen o7 S T W W TarEr fRereE (6,022 x 1099
o T H o5 TR 9 WA B T AN 1§ SO0 | A e W A

fafa= Tl AR AR = e e w5 TErE afafEneal w1 3 = fE e 2
T Hafere TETafR T W FE e W o € e e st s A s s
AL HOT ] G ATAH o GHIR o R U W A ¢ ST AT S A SR
o AT PR iRt | FEem B wwateE a8 e e w51 fafe wmn s
WK HT = o0 AEvaE AfafRal H1 9E 2 v fEuie feia s w21 o e e
e A Suteem aaed S A = e ven 9w e s ) Saend - germe dfter, Her- e,
HIeRd a4 Hieferdll
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1.6

1.7
1.8

L10

AT

T=Afetan = AU |ien o209 =1 9her -

(i) H,O i) co, (i) CH,

HifeTm "ewe (Na,S0) F Suieerm fafa=1 o & 7=99m wiaem =1 aftwerm Fifsm)
AR % 3H RS 1 GArddl 57 96 hiiel, Y F9EE g0 69.9% A
4 30.1% AR 21

U FEA SEATRIES #1 A6 F Tide Sifay) b

(i) 1 WE A H A W S W S SR

(i) 1 TSl FTEA F 16 g S o e =@ gl

THfEEm WHiZZ (CH,COONa) F1 500 mL, 0.375 Hew ity e = = fau s
ToFa o0 T ATETashar 207 Wifean UHEE 1 Hiew TeARM 82,0245 g mol! &l
iz el w39 gianyl &1 Hie wie feed | "iEan =1 aftmed wife, e e
FA wfavE 69% 71 S Togs 29 1,41 g ml 2

100 g FTR Fehe (CuSO,) § s HiR rd fHar <1 ahal 87

SR o SAFHES F ATTh A T HI, S AR T AFG H 5T
WITA FEI: 69.9 g T2 30,1 g

f=ferfa wimel o R T/ T o SAEa WHO] FeEE T Fifu-

o WHH AF HeR-g=EMA
(] 75.77 34.9 689
7] 24.23 36,9659

T (C,H) % A7 e A frefaten w5 o wifa-
(i) A AT % A H A
(i) BEEEE SO oAl 1 HE
(iii) WEF % HUA FT FEA
Cn 20g T (€, H,, 0,) T 9 F1 TEA JA T =er T SHE SEad 2L F# S5,
B = e I o o o e B - e a1 )
A BeFTe 1 990 0,798 kg L' 21, 1 26896 0.25 M & 2.5 L F&ema =1 399 = forg
T 1 U ZEE GEEE W A 90 o B0 0 o e s 21 2E & sl
oHE TR A e T g

1Pa=1Nm*
Afe, TS T W FFAE 1034 gem® B, 41 TS § w4 &1 W Fiiaw)
FEIAH H Sl A 4 €7 38 o v i feen s 7
f=ffer@a qe-eri 1 37 T = W fgemsu—

T T T
(i} ®EH 106
(i) =T 10°
(iif} T 10
(iv) fmm 102

(v) T 10

A =



A fam #1 %2 qe sEEme

.16
1.17

1.18

1.19

1.20

1.22

1.23

1.24

Wiede SR W AT FT HEE &7

T S S T W ST, W S B, W iR wEee g T S 1w
15 ppm (WA = &7 H) o

() =9 zeAur wfagmal § e

(1) T T T A w1 e W i

Feferfian a1 et s feffn-

(1) 0.0048 (i) 234,000 (itf) 8008

(iv) 500.0 {v) 6.0012

Fraffer T st = e w
i)  0.0025 (i) 208 (iii) 5005
(v)  500.00 (vi) 2.0034
frafafem =i 67 el @i 7= feRfa Fifa-

(1) 34218 (i) 10.4107 (iii) 0.04597 (iv) 2808

(%) w1 ZEAEISA S e afafma gr fam Afvr a F @ Frefetan

(iv) 126.000

M= T FEAM SATRESA = FEHA
(i) 14 g 16g
(i) l4g 32¢g
(1if) 28¢ 32g
(iv] 28 ¢ 80y

Ayl Ak TEEfER dhe & R P aaET €2 a9
(@) frefafa # fag wom = afm-

(i) lkm = ... mm = e pM
) Img = ... kg = . ng
B Eolr = v Fe = T 2 b

A3 T F1 A 3.00 x 10°m s &, 9 2.00 ns § 19 FhT 0 79 Fm?

Forlt e A+ B, — AB, 7 Frvafafiam siffien faami & =i s, (3

FIE B, 1) I HiT—

(1) AT 300 T + B3 200 M

{ii) 2 Ad A+3TEB

(iii) A 100 THY] + B 100 7]

i) ATF5T + B 2.5 T

(v} AT 2.5HE + B 5 H

TR Wi EEeEeer Frefaten et T & AE ST e

N, (8) +3H,(g) - 2NH, (g)

(1) % 2.00 x 10° g SEAGEENA 1.00 x 10° g SEEIEEH & W2 SafE =3 €,
A1 Wd AHITE o goIH &1 UisRed EITan)

(i) FEA § 9 FE afafEaE Im e

i) AfE =, @S-8 8 weEE a1 ey

23
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1.25

1.26

1.27

1.28

129

1.30
1.31

1.33

1.36

0.5 mol Na,CO, 3 0.50 M Na,CO_H F0 HH 77

A% TEEELEA TE & |0 WA SRATHEST 16 & 5 Ada & e Al wi,
1 S = RRE S W e

Frrermt 47 A0 s A At

(ij 28.7pm (ii) 15.15 pm (iii) 25365 mg
Trferaa o # fesd S S Fen T @b g
(1l 1gAuls)

(i) 1gNalsl
(i) 1gli(s)
v 1gCl (g
TERTA & T S e w1 el S| e, e EEE W S-S 0.040 ¥
(A & T o w1 T 1B
TF =C FTEA AN H U (o) § TEAHE w4 g7
fr=fefan i & sw § fem @ds o 29 =fau?
0.02856 « 298,15 0.112
0.5785

(i)

) 5:5.364

{iii) 0.0125 +0.7864 + 0.0215

THEE F I AT % AR 7= R T o e fetaten @Ee § ffmom
SHTT T T -

HEETE HoETiHeR Hiel geIq T
WAy 35.96755 mol! 0.337%
WAy 37.96272 g mol™! 0,063%
WAr 39.9624 g mol! 99.600%
TrfafEs § 9 uew 5 FEmE F1 96T 3" FHirau—
{i) B2 HiA Ar {ii) 52 u He (ilf) b2 g He

T Az oA A e WA st TReeE Suftm 1 SRR T # Fe A
i B 9THH T 3,38 ¢ HEE ZRAERIRE, 0,690 ¢ TH ¥ wfafiE @R w1 sw
T A $6 T F 10.0L (STP T HE) S 9 11,60 g T T e -
(il TR T

(I e

(i) ST9FEA FT IO FHifer)

CaCO, ¥l Hel % wy Fefafen sfafdm #3 cacl, s co, = m 21

CaCO, (s)+ 2HCl(g) — CaCl, (aq) + CO,(g) + H,0l)

0.75M HCI % 25 mL % 19l Ui STTHa1 HTT & [0 CaCo, 1 Tl 71 =
AEYHFAT BT 7

VARG i 1 foren S SRR (MnO,) 31 e HCL FHerm = |
Afufr ga1 FreTfefan eefie & SEr fr o 2-

4HCl[ag) + MnO,(s) — 2H,0(1) + MnCl,(aq) + Cl,(2)5.0g L] EEAFRE &
g HCl F fF m afatm w7

A =



