
        
            
                
            
        

    
   
    

   

   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

   
   
   
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

   
   
   
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

   
   
   
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

   
   
   
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

   
   
   
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   

   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

   
   
   
    
   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   

   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    
   
   
   
    
   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   

   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   

   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    

   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

   
   
   
    
   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   

   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

   
   
   
    
   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    


   
   
   
    

    
    

   
   images/00503.jpeg
97
IODT, «=1THBRTENDHDET,

Wz, RIMEERE (e) v=k[A][BI?EBRDET,
© 8

(2) XDOEHRFEDEZDT, Ei—"nl:ﬁ’éf’é)\bfkﬂ)ﬁ
ERDHDE T, RR1 ~3DENEEALTHELLDT

I, TITRER1DEZERXALTHELE D,
1.2x1072=£x% 0.60 x (0.80)?

1, sl
=55 = 0.031L% (moF-s) &

(3) kDEMREDZDT, &FC\EF‘U— X[A][B]2

[CEERALET,

v—;—zxowx(o 20)2=2.0 X 10-*mol/ (L+s) @ &3

Al 13-2 ([CXF i

BRILKRH0. %, MEEAVTHRTD [mre (o) [BE M0, (mol/L)
& 2H,0, — 2H,0 + 0, DR AR o : TG
Bt~ >HY (V) MnO,7% 1.000mol/L D@
BALKFK H,0, 10.0mLICHIZ ZRBOE | o0 0814
RE, RICEEDE. ROBSHNICBEZ Ko 60 0.660
ERUBHEFE3HET B, 90 0.538
120 0.436
(1) B3RS0~ 30%, 30~60%, 60~ [ 150 0.95

907, 90 ~120%, 120 ~150%
TOH0,DFHDAFERE FZNZN mol/ (L-s) Do

(2) B0~ 30%, 30~60%, 60~907%, 90~ 1207, 120 ~
160#TD H,0, DFHDREFZENENT mol/L Do

8) TDF—9ZANT, HO0DHRIFTRRID, 2RRM, 3RRIHD
ENTHZDEEZSNDDHEZ Ko

4) ZORBDEEEHDEELTREEITDEDEUTD (7) ~ (D)
DEEN,





images/00502.jpeg
Chapter 13 RIN&RE

‘ RIGEE
13-2 (3415

A+B — C TRENBRMHHD. AEBDREEZRTCCORILREE
K, RROKXDBIERER . RDBEWVICER Ko

e [A] (mol/L) [B] (mol/L) v (mol/(L-s))
1 0.60 0.80 1.2x1072
2 0.60 0.40 3.0x107°
3 1.20 0.40 6.0x1073

1) ZORBADRIEERZE, RD (a) ~ (f) H5EN,
(a) v="r[A] (b) v=*£[B] (c) v=r[A][B]
(d) v=rk[A?[B]  (e) v=k[AI[B)*  (f) v=E[A)?[B]?
(2) RIEREEHDEZRD K.
(3) [Al=0.16mol/L, [B1=0.20mol/LDEE, CORMREEKD Ko

.....................................................

RIBREICDVTDSHERIETT -

A+B — C EVSRBICBIDRMEEZ v G0 =k[A)[B]' ERSNEKIH,
a, VEFRBICRBZLTHBNEEARBICBRZDEDHDEE Ao

ZIT, YEOREZE2{EICUREECRMEENEDLDICEILTIDT, o
bDBERDDZENTEKT,

(1) RR1ERR2ELERUEBE, ADREAIG—ERODT, RHEELTE
BOREBINEDODTVXRT., RR1D[B]EFRIE2D (Bl D 2f5(C%HD
THED, RR1ORRE IR 2 DRINRE v D 48ICBD>TVS ([B]
Z£0.40H05080ICLEEE, RIGEEK3.0X1073H51.2x1072(C
BDOTWVB) DT, v=2THBDIENDHDXT,

RtRIC, RE2ERRIZERULEEES, BORE[BIE—ET, ADRE
[A]ZZZTOERIY, [AID2fBICBDERNEEvH2BICBEOTVE






images/00505.jpeg
@

3

RBZERIBUTHSRDE-DZ2ZEDSH, FHORMERENNESLED
TWBZEDDHDERIR.

[THORIEE] BROSNEZS, RICPBIILEEF, RATFYTO [0
ENVRE] 2KDHBZLETT,

BLHEULTWEEZEVLWDTIN, RIDEEEVSDRE, RIMIDEIVRE
C’KEFLET. Tl&, (TR [FTHORDEE] EVWS0DE, AR
REDEZED [FHORMEE] £2OTLED?

BIZIE, 0~30BICHBIFBFHDORGEEEE.23x107%(mol/(L-s))
TUED, ZNRRIZYDREH1.000mol/LH50.813mol/LICZE{EL
FEEDHBEDTUE, EWSZ&(E, 1.000mol/L &0.813mol/L D,
D&ED, 0.907mol/LEZ21ZEEDRMRERLEZEZDDHEITL LD,
ZDKR3IC, RAFyTOTKRDBNEZ [FHORMEE] IC, EhEty b
[C%B3 [THOEIVRE] ZHRSETOKDTT, OKEICOVTER
EHBE, RDKSICLUT [THDEILERE] HROBNKT,

: M: 0.907 (mol/L)
. 0.813+0.660
: 2
. 0.660+0.538
: 2
. 0.538+0.436
' 2

120~ 1503 : 292020354 _ g 395 (mov/L) @

0~30%

30 ~60%® =0.737 (mol/L)

60 ~ 907 =0.599 (mol/L)

90 ~120% =0.487 (mol/L)

2H,0, — 2H,0 + O, EVSRIBICH T D RIERE v DRI
v =k[H0.)" ERENK TN, «FRBICERZLTHBVERDOSNKE
o BIDNTVD [TRRIG, 2RRM, SRR/EODEND?] EVNSDIF
[RISRE 0 & H0, DEIVRE [H.0,] DRSRMEN

v=k[H,0,] [§P739=A)

v=k[H,0,)% (2RRIE)

UZk[Hz()z]3 Q@R
DENICBBID?] EVWDTEERULTVET . ZDKSICRIMEE DR
DO EIVREDRIRRICEALTVNZHERT DD, @RRIHEVNDSED
T9,
ZIT, RFv7Q® [EHOENRE] HAEIMEoEE, [FHO
RISEE] BABICE /=R (ERERD) £T,

99





images/00504.jpeg
98 Chapter 13 RIN&RE

(7) 1.35x107%(1/s) () 6.89x1073(1/s)
(M) 3.45x1073(1/s)

& os

ZDEKSIC, BERBEZDEZDRENSZION, RIEDREICDVTREDN

DRBETIF, RDADDATY THEREHFT,

AFYvTOFYORIGEE] Z2KHD

AFYTOFHDENEE] 2KRHD

AFYTOFHDENERE] DAEIPICE EE, [FHORIGEE] 1
Zc D T=DERAND (IEWERDHD)

ATV TOEFHORGEE] & [FHYDENERE] 2RALTRIGEEEH
RERDD

LEEZTRICEVT, FEZEVTCVEXRLLD.

1) BNCPBEF, RTFYTOTEHORGEE] 2RHDBZETT,
FTR, RPVOIOBECEBLTHIEL&L&D. ZDIORBTRER
1.000mol/LH5 0.813mol/LICE D TVET (= 0.187mol/LifidY) . &2
T, ZOI0BBICHIFDTFHDORMREK

0.187 (mol/L) +30(s) =6.23 x 1072 (mol/ (L-s))

ERDET. 2L, CORMZEERF, H<ETHRADDIOWEICHIIDE
ETY, RNFRVDTRGREFRRNDTIN, RIGNMEDICONTRE
DFHD, REHELBZOTNERT,

RD30 ~B0BERICOVTARTHIL&LD. &, 0.813mol/LH5
0.660mol/LICZME (=0.163mol/Ligi4Y) LTHHD, ZD30BEDFHD
RGREZESETSDE510x107° (mol/(L-s)) EBRDET. REEH
NELBOTVBZENDHDHRT A,
EDICDOVTERRRICENTREDDE, RDKIICHEDET,

0~30%: %ﬂs.za x 1072 (mol/ (L-s))

30 ~ 60 wz 5.10 X 103 (mol/ (L-s))

60 ~ 907 : W= 4.07 X 103 (mol/ (L-s))

90 ~ 120 : W= 3.40x 10~ (mol/ (L-s))
120 ~ 1507 : 24360354 _5 255 10-2(mol/ (L+5)) @

30






images/00501.jpeg
=AY 12-9 ([CXE
RDOXEZEDD~DICBEYREBEANK.

204 ROME

(@) - - - 204 RRFHHZEHITDIET, KORBHNOTEZDER.

(@) - - -BEHTDBAENDFEERIDIET, IO REFHRRAES
ZIBDE,

(@) - + - 01 RBREEBEORICANTH < E, DI04 RiFEBEEESB
ULBWVD, INEBAFVEEBTDEVNSZEEFALT, 14V%E

DRI

(@) - - -0 REFFBELTVDZYD, ERBEEENFTHEEESHNDERIC
BH > THEET DHER.

301 RO2E

VPBOEMREZENZDEMEKRITDI0T RE (®) £V, CORKEZHEN
WET, —A, PEDBMREENR DT TRLERLEVD, LEDOEBREZEN
2B ETHRTDI0 REFKIO REWVL, ZORKE (®) ELWLE
ER

(®) OBRICHKIOT ROBRENZDE, (®) NRAKIOT RICBENT
BUICK<KBODERY . COKDBRERDHDIAKIOT RZE (@) ELWVWET,

" 3
ARBD p.328 D BOHEBTT
DFVIVRS ©ISOVER O B

@BERB O RKIOTE  © i
@ REI07F © &

95





images/00500.jpeg
94

Chapter 12 AfE

DD TVBERIFED
OICOVTE, HNYBYERY BYBRORERDENBDT
5.460 (K) — 4.670 (K) = 0.790 (K)
@ICoL\TlE, 5@, BE2008EMI THSNELENS, ZICa%
NAFBRUXONEE (mol) &, HFEEVMETBE, 200 (mol) T,
SBI813100 = 0.100kg BDT, ::n5 EETIREEEHTSE
& (mol) +0.100 (kg) = —— [mol/kg]
cnoxao
RESETEDORA = Keom &b
0.790=5.07 x 222 20 0
_5me0
=079

£oT XOHFEE128 D

(G NEY 12-8 (CX R

27 CDKICRFIECO(NH,), 6.0 ZMR, 1.0LEUR. CDKBRDBBEE
K&K
U, HFEIECO(NH,), =60, thBIEH £ =8.3 X 10°Pa-L/(K-mol) T 3,

-----------------------------------------------------

BEEOHRRIE, SHORESRIELTNBDTLER.
HV=MWE,V=1m“n—%g—Ommd T=300KERALT
IIx1.0=0.10x8.3 x 10% x 300
=249 x 10°

=2.5x10°Pa @ &3





images/00011.jpeg
E< U

Chapter 1 %Ed)ﬁﬁ‘) ﬁgtﬁﬁi ..................... 13

1-1 mmgt;ﬁé[mtbi? ................................................... 16

122 RAYIEMMIEICOIT TIED | e 18

T8 YRBEIN([ vovsvvovssnasosesssnmsonsrvvsessas soiasonenssssss s vessassvarases 24

1-4 ﬁmﬁ%ﬁg L,'(a’,; 5 It 28

15 BAPKETEIMIBUY corerreresessontnensensentessanseenessenssssesssessesns 30
Chapter £ E?@ﬁ&t{jy{t cesessssescesciinnsss 33

2-1  EFIEEABEEITE D TUNBI) 7 covreeeerrmreeenrnee e 36

2-2 E;@E@J@ Lb\r‘: ...................................................... 38

DiT A SENE T wvrmevsssnsasvosminisnysuas imossnse s aonsass s sy ansyaoss 40

2-4 AR, ETFHEBE AT VHR oo 42

25 AF VBT RILE—, BFEFT] -oveereerererrmesreermminenieans 44
Chapter 3 1K$ﬁé ceecsticetisettcrtttttttarecnne ceeeeees K3

3-1 ,rj"/ﬁé .................................................................. 56

= T ——— 58

3-3 %%iﬁ ........................................................................ 60

B BEESE s S T B A S 62

3-5 E{ﬁ%ﬁ ..................................................................... 64

3-6 ﬁ’fj“/&ﬁﬂfﬁ? ......................................................... 66

37 BEALA VOB L R seseesainesnnsneise ssteaasestssneshesinesatens 68

38 EERMEE L ST O vwoovorermvrmrmsassrasssssrmesnioevseesns 70

3-9 AR TFEIIMPELDT oveerveemreremmmemeenienententee e 74

3-10 L\%L\éf;ﬁ%%ﬁb ...................................................... 76

3-11 ﬁ%l E-E ..................................................................... 78

3-12 QE%‘% ..................................................................... 80

3-13 QEOD%;-E%E ............................................................ 82





images/00010.jpeg
BREFSTT |
BEE K—F Ui
KFETT

AFRREDNSE
WoToOV%E

SHSHIRIC
[ERL2) =
EUICT<ZEN

BohE BHUELLD PH 5] e FNTIFBERA
HHDPIL T=B5T (\____1___ G |
BHI DN [hHv o]

AELHKU» ELTPBDN !

TR
K—FvE





images/00013.jpeg
Chapter B BE{LEIBTT <rovverrrrrererernrnenenenenneanae.
6-1  BML - BmLIE? [BER, KRLDRIG] oo 162
62 BL - BITEIE? [BFDBFEL] oveeereevermmeenenns 164
63 BEIPIREIE 7 wovessommsmvommmsmmsmsiensisssiiinsss et s vvnsess 166
6-4 AL+ BITEBLALEIDBEIR veovvverreereemnemmrenenieeneeens 168
6-5 BLBITIRISE FRFIRIS -veeveeeerseeerseeessenemmersniesnineanns 170
66 BB « SBITH covvvvomvormommussnisnssnssssussssmnssosassssassuansons 172
6-7  BACETRGOR[OFRIGKDIEY D] e 174
6-8 BLEBTRISDR[@ AT VRIST] eeevereeermermermesnenenaes 176
6-9 BEETRBOR[OAF YV RIGEHSTEM] oo 178
6-10 BE{EIBTTTGIE +oroorereosrorsorsnssstorsssussssnssssensssnssssasssnosssas 180
6-11 A T SHEMERY #s0osssssnsssssessns s masnasssrases sy s ast 505 182

Chapter 7 BB ereeeeerrrrermmmmnniiii
7-1 B EED susansieseens et nesaig 188
I R 190
P43 BB consensommoronmmismnonsinnsnsasensasssnis sussmssassnnsos s 192
74 REWHORIEL EEORISOMBEES ] oo 194
7-5 ABBHM[DA A VRISTRDIEM] -+veereerererreeseesmminnenns 196
T-6 BRELEES «ovvervrereeerneenneneese ettt et 198

Chapter 8 BBERDHR ~+v-rrvrrrrrrrrrrrrrsrneseenninnnnn.
8]  EESTHELIET cwomessvemvasemssorsvesorsssissosvesasesmsssss 204
82  EABTDRIG[IEHE] orerererererererereseeeesiss s 206
83 BIECORIGIEE] vvresr soessnessnsostesiumnissssssvassasssonsis 208
84 BREBL, BFOUWBEBDRE «vovveereervemmemrennnnenns 212
8-5 AR DIERER «ooveeververrerreeireieereee e 214
8-6 BEDRDISED +oovevereersssesmneimmnimmessnes sonessinomns o 216

185

201





images/00012.jpeg
H< U

4-1
4-2
4-3
4-4
4-5
4-6
4-7
4-8
4-9
4-10
4-11

5-1
5-2
5-3
5-4
5-5
5-6
5-7
5-8
5-9
5-10
5-11
5-12

EFDBEREHTIER ovooveeererrrrmmrmninteceii. 88
JEFBERMIIMR cooovrrrrreerrresesni s 90
SFE « TE oo 92
TMOI DEURDMRE  ++oreeereereereereereesesensinintenenienseniees 94
= T PP P RS 96
B, BE/IN— UV MEEEF TR o 98
EIVEELBR/IN— Y FEEDIHR e 102
KA TADN LT TATRODIREE ++ooveereereersersessensnsnenianiannas 106
TREREE oooverersosrrnutetttiintis ittt e 110
LB RISTRDIEY DM rverrrrrrrmmerrn e 116
(LB RISTEDBBIRGIR o oovvveerrrrrer e 120
Chapter 5 BEEIEEL -ovvvvverermrmnminiiiiininn,
B+ SEELODTERE cveovveoeerornererantesiesonuesntesstastaessnessesnnas 126
B o SEELODAEER --ovvvevremvrmmmnmre e 128
FEBIRE «ooovvererermernrenes oo 130
B o FEELODRGG oovvvvvmrrmrnmrrnmrnerne et 132
FFN RS EHEDFEER o vvvvvrrvrrrereeseneenmmiii i 134
EHEED LTeAKGATRODMEEE «ooooevvvremmmmmenreeesennennnniiiienes 136
SRR DR, TSR OB oo eoree e 138
FRFIR IR ODEHET «oveeesorsnvmmmmunnieiiiininmumiianiies e 140
PHIT DUNT  werveereesreesissie sttt 144
FRFNTETE & RFITETER o oovveeermrermmeesmsenes i 146
FFITEE IR EFETRIER v vvrvrrreresemninninii 148
BEFRDOEEEDEEEEIRTE coverereerrsrsrsnrenteessininiiiie 150
NazCO3 0) TERFEFRF  cvvvvvrvrvreeeeeenemmmmmminnineeiieneninnn 154

5-13
5-14

TUTERD . wov vouwswesen o essasssssusns oous vovi sev s o T OSSRy 156

123





images/00015.jpeg
11

11-3 JREEE & FRGUERIS -ovvveerrvveresersmememinininiiiniis e
11-4 RSEREE SERDIREESFZTL oo ooovrvrrrererrereneini
11-5 [UDEE - HFE - BELREHER -
116 RAI « 0 JUJVDFER wreerrrrerrmis
11=T GR[E sieeerssocessossisocsssosuiusssssssssssssianusionssssnasssssssinnnssoses
118 SBIEGHE wrossonsseomoosiiseises s msivsmsasisees 288

11-9 %Eﬁﬁ;@n_ ......................................................... 290

Chapter 1B SR v ssvmersomsasemmmemarswens susswonsmsns 299

12-1 FRBREE «ousssessannssss oussh siassates i os 8 esesepans S s R a0 A R HaEns 08 302
120 RIREEHIS DRI T ovessvsvssssmsssenssmmmmvmessssmiesvasaesess 306
12-3 KHKDDOV B DERR
12-4 SUKDBRE

12-5 FGUERET EFEEE coovveceremommiimmim

12-6 B FFEBEISEPETDIFEL oo oovvverrrrrererrerenei 392
12-7 AHIBHIEDEEIAEN Y covvreereseeresemnminnininiieieen 324
1228 SBIE[E -veeveeererrssrsssssminineniiiiiti i 326
12-9 TJEA R ceceeresssssssssssunneecessssissssnssunmentsnesssssssssssssssases 328

BENOIK
Z2Z3HIKIC






images/00014.jpeg
10

Chapter

9-1
9-2
9-3
9-4
9-5

Chapter

10-1
10-2
10-3
10-4
10-5
10-6
10-7
10-8
10-9

Chapter

11-1
11-2 GEDIREESFRTE overrrorerrronmmssnnrssrssseorsronsunnesssssmresssse 276

ﬂ:#’imt% .................................
L TTFRTEE NF 7 corvrvrrremmnneeen e 222
FEISEUDTEIT oooovvreeesorermeismmmnnesimionutsciutnessssuseesssanes 226
AL STRIBEMED D | coveerrvreeemimiieeenieeen e 228
/\Xd)iﬁﬂu ............................................................... 230
N - O | e 234
ﬁﬂﬁ? .......................................

S B AR T DFEAT o vvvveeerermmeeemmmrreseen oot 244
SBIER [EDTIARRT] wooevervrrrrr s 246
SRS [FDIIAET] vveerrveerrrremmrremirs i 250
QE%EEE [#ﬁ%%{*%ﬁ] ............................................. 252
BB AHREMEEEOLSBFORN woorrersrenes 254
T T STE B vovomssaamspmms e s e g s s s e 258
A A AEGICSCIBI] ceveenrrmnnsiniien i e 260
43’7%%[N3C|§2] ................................................... 262
A A AER[ZNSTE] cvvvrvrrimreiii i 264
'ﬁ{* .............................................
SURDMERE -ovveeerremerse s 270






images/00031.jpeg
1-3 REBZ(L 27

| REICHEERDT, NEORESEBEDRFERRTS |

:E/\
; 00005512,
1DDREEZIFD
@ CE(FRED
@ e EHBAUP
+
B B :
R ;o
+(B) o
0c
@D e
()

O (BHDH), ©CREDH), O (KFEDH)DIHE
MAERIRILF—DIBRBICON, BEHNEND,.

O (BiFERE), ORFESHE)DIBE
AT RIVF—(FREE(LICEENCEDNDRZD,
BER—EDRKRLEHSEN.

KEKICTB1DHIC,
AIRIF—DEEIC
EHNBDT,0COFRF

KO BRLBSAT ECIE
BEDNEHSADU»

= o kb l






images/00030.jpeg
26 Chapter 1 #MEORDIEEHM

* RIFICYEZEEHT, VEORBEEEDREREZHRETS

MED=REIL, BEICL>TEDZIENDHYE LT,

TREBRITKERSD, BELREOBRERELTCHEL &5,
HEEICINEABER, MEICKDBEEZLSE, ARN—TIDIITDLSIKEVET,
O~ODZENZTNDOREICOVWTHBLTWEEZ I,

O KEBRHTWC L, KDOBERRLIKCEN>TWEET,

0@ KA HRDBE, KEKNRBLOTREICHEVET,
CDERNBIIRDTCRENBRATY .
B EREDPRU KBTI, MASKERIZNVF—E, EFOSFE
DEEZVIHDTHTSIESICL, BHFICELRSEILEHICREMICEDI
£7. &2T, BER—EDEFEEDY FEA.

© ERDNBITINTHREICESE, BEBEAEAEN>TVEET,
PORICKEANTEZZDDT A A —ITT,

O HBZRBEIKLGDEL, —HHBELTCREITEYHRDET,
ZDEEDRBENHRTY (KDIFFIF100°C),
BRICED EREEREDRCOREICEZDTTH, MAShERIX
ME¥—13, BEORTFHOESZRVY>TEAIKRUENSESICL, |
BICERZEIEHICRENICEDIET. £oT, BEER—EOZFED
VEEA,

O INTCOBGELNRKICESD L, BUBEN EFLMHET,

—MRICODKRELY LEODREDIZSH, MARHHIRLEVET., TN, 2
FRDEEZRIDZDICBEGRIXIVF—DIESIHRENHTY .

BR—VDIZITREELKHEICHEZDT, O~OHEDLSHRELDDL, BX
S5NBE2IcLTHEEEL LD,





images/00033.jpeg
1-4 FHYMBEZEHBLTHES !

A (Ar, Hy, Oy, O3 B E)

LkJJ k\w xk ku

NGO
St —

Meayl & BR&M) &

7;: é FEMUATVTEEDSE !
Hia QEDIFLS |

51

gL

X0

{E&M(NaCl, HO%E)
(CONGO0)

BFRE | - BURREHNSBBIEHRES LD L,
- RES (BRFE, RARE JLKES)
- RERC (B#s, F1PEYR, I5—LY)
- BRO (B%R, 4VY)
-UYPEUY, RUY)

=0 FAPEYR

+
S T INTEUREKT
2 TETWBEMR !
2A v
+ 5 i /
X j =% - NS 7

RERDEFRE

29

- cEThokb l






images/00032.jpeg
28 Chapter 1 #MEORDIEEHMR

1-4 #H9EESELTHES !

HMERBRD2DICHETZS,
OHF -HMEDNDS L1 BHEORELSLBILD.
ArXH,, O, O3k &,
(EDS5, 0,£0:%E, RURREDISTETLBY,
FTOEEIES D ERFKHEEND)
o LS - MYMEDSL2BHULDRENSLBHD.
NaCl®H, 0% &,

TFEEIE, EEROPRICH TS BREEDNT L, BIRICE>TVWEHLDTI R,
MMEZERL TV 3 TROEBEDY, 1BED L EIXEHE,
2ERUEDEEREENMEVVET,

BEHROPTE, BRO,EFVYO;DE5(C, AUTHENSTETLRIHE
EFNHMEPESLEY, BEOUDENE->TVHEGE, EVICARFLTUET,

BROICHIT2 0, O E, TODESBRERFEHEFELET.
- ES (BRmE, fAmE, JLKRE)
- RERC(B#h, 41VEVE, 75—L)
s UrP&EYY, KRUV)

BHELAAIVEY FARLCKREDNSTETCWEHAT, REETIT R,

LI BREE LTHRALGRES, KREC B&KO, YVPZE
FLHTSCOP(ROAvT) EXEZAELE S,





images/00035.jpeg
1-5 BEETRDEN 31

OIRF] & [7THR] DEW

- [8F] [BF) [PET] NEBIWEDTE «
[BFOH(=BFOH) ]| & [PUEFOH] OBEH»EDLEE

XplgDE, 250 FEHELl Do

RFICONTIE
p.36THS—F
<HULLPBZEN

(TR | RFOEEE [BFOY (=BFOH) THELEHOD
[BEFOH(=BFDH) | NEAILBESA—DITREZEZ D

@8F] & [THR] DEVDIT

@ RO [HILYDL] EWSSER, BikETROESSESK

LTWBTL&S?
[BICEAILYDLHEENTWVS)

IEfRIE [T

BHEBKRID
- ZDYPBEZDHDT
FHET DR,

TRERKTD
LB PD—BRIC
BOTVBIREE,

BOEMDE
UYBHIY DL,
{EEMBDT
[T U

MEDBEFDREICONT,
HoTHLZEEKREICLBD
BANEEEOTLED

ccETHoRL l






images/00034.jpeg
30 Chapter 1 #MEORDIEEHMR

1-5 E&EeaHEnEu

ORFERRNEVG [BFOHRIPEALEDZELDHZHE
2h]
OHARERNHZENEWNG [MORERFEHFALTLEIHLEDSH]

Chapterl & X 28ilC, AEOEEZ L TEEEL &5,
ZhiE TRFETREDEN] & TBEETEDEV] ED2VWT, TY,

OTRF] & [THFE] DEL
RFETEDENEVSDIF, ETHHETY,
cBF-RERE TBFIMBFIFEF) ASERMEDT LT, FEHDL D
TWBRIFT250BEULHVEY . RFEBHT S [BFOH(=
BFOH) 1 & THEFOHI MHESDLDIE, FIORFEEILT,

c T 250BEULDRFE [HBFOK(=EFOH) | THEL, BFO
B(=BFON) PALRFRA—-DRFELEZILTY.
BIZIE TIHFOHD 6 THEFOHEL 61 DRERFE THFOEH 6
THEFOHEH 71 DRFIE, RC MKE LVSTETY,

L FICTRTHEFOBDRE S DERMAE (p.36) ELWET,

@8] & [TR] OEVSIF
ROTHEEIE, BRETRDEESZE/RLTLSBTLED?
IBITEAIY T LHEENTVS]

ZOESHEMBEIEEER, TRBUMCLEBTSHTENARETT, ZLT,
UTFDESIEEZEL &S,
cBHEEKT S TREOSZTDUEETNDEDTHFEYT BRI,
cRAFRERHT S MREBOMEEWRO—EBICE > TV BRI,

BEVWDDIE, AT VLESGREMLSHENET. £oT, ALY T LIEH
DRRELF/EL TV B, TITTE TR OBRTEDNTVET,
PRZLWGEIEE, TBETHS) LRELT, BHLH oS k), BES
IhiE T8E EEZBDLEIVERVET, AITHRELTHELL D,





images/00037.jpeg
Chapter

FEFDERELF 1L

2-1 RFRBEABEBEILBZE>TVNED?
2-2 BFOEFIDOLLT

23 AFVER?

2-4  BER RFFEREAFTHFE
2-5 AFVEIRIVF—, BEFHRNH





images/00036.jpeg
32

pa— FELY

FvH

\ o o/
%

BRTEE60IC, V|FIvoEDFLS,

MERHYNESRENDESSDICHBTE D,
MYEREEH 1 DTRITEN TEBZNETH D,
BEYRBEMENESULTCCELZEDTH S,
MMERRR - BRO—ELD, BEMBE—ETREERL,

28, XB, N8B, BR, FEODELDHDDLD.
XBPHBORRETDIEEDIRREZ 4 DEFBIENTES,
MEOREXLZE, DFENEMEHTHPTE S,
MEOREEBEDORRE, ISTZRNTHETES,
MYBEEREAREEYCHRIZDIEDTE D,
BFR#HEEKED, SHPETDIENTES,
RKRNREARUZ 4 HEFBIENTES,
RFETEDEVEHATE D,
BRETRODEVZEFATE D,

(7 \)

C<1)

I O O O O N R AT

) B5&0&
BADFYA DR






images/00028.jpeg
24 Chapter 1 #MEOROIEEHR

1-3 Kz

MERREMAS E, [BF-RE-THE] CREELTS.
[BFERE] TREERE] EVWo KD IC2DDREDH
FLTLBRETI, BERBELLRL,

ZTHOLIMMEDEZLTVERL LS,

cMHBICR=EHSHD, LTS (RBEL)
FTHIOTEINEIFNEVIFHELDE, FEALEDHMEILREDN LA BICDN
T MEf->RE-RME] EBETBLEVSTETYT, TD3DDREZMHED=
BV, MENZERZE( TSI EERBELLOVET,

REZLDSE TER—>KE] O ZOMD NRE-ER] OEL%E
BEEOV, TRIE-TE) ORERRE, ZOMD [R[E—RIE) OE(C% Rl
EVVET, &, REDREEZRBLTICERE ER->KF) LBE2ELER
FELLVE LI (p.22).

L FEUCMETIR, Bdk&Y bRE, BELYLEEOESIHMRBELTVSIXILF—H
KEVDT, REECIEBROBAYDFAREDTT,

* FFEAICHL, BEHDHENEFBLLDICEOT, ZBHRED
MED=FEILX, FFENEBERCL>TREVET,

DFEAER, HF (RFEREDF) ESLHEVCEIERESLTEHDT L
TY, —H, BEFBEIE, MFHPRAIRINF—ER/RBICLICE>TAHF v HF v
EEDLGLECZLEZVY, BEAENBICONTHLIGYVETY,

£oT, BRENMEWE, DFEADIESHFEBSWEELNKRENY, BV
£EVEYT, HFRRAELSLEY, BEEZRATICTOBETRBHLAEYEEKL
=V LTVET, COREHNEHTY,

BEEZDLIDLEFTVCE (EEABAIXIVF-—ERELLTNL), 2F
ANEZBIEHSHEBICBITZEIICEYET, CORENRBRETT.

EHICREE LTS L, FFANEEVY-ST, BRHICRUVESIBENOREDHZ
TALOICHEIEY., TZOREHRBETT .





images/00027.jpeg
12 BEMERNEICHITHES ! 23

Big&

/%%(Fﬁ@TI\UUL\t B(EF FUS L «
% BEF FUDL) BHTLB

Re1zK

R LK
Q’o0’009‘"‘...,.,“,0000

58
(tHEg- bUD L)

REEDHZIVFD
SUEICB oz &I
BKIEKDTHRT
BIRICBOITVBAUP

ROBLELWIE | &

@ik Bk BE
ity (€37 7:3 (€373 pidz BF (xEH
BIFTLRLY) | BIFTVS) &h)

(3i8) G&B) (2B (Bi5eR) ()
mOWT SHEICEL, |RIEESWE | REESWE | KICBDULE |BEESYE
pree RIFECERZ (NBL, B | RCTRL,| D, R2IC (IIBL, S
§ par: K RIZEQUFIC | BROEWVE | BPU, b |[CRoME
UTEDYET | SoyaEEs | UIPEZER | ZA1PUTE

FICUTERD [DET FE"S

He
= = ewakhb l






images/00029.jpeg
1-3 REE(E

| MEORET(L |- WEPREICKOT, B - Rl - KHO «
3DDREEE S,

FE

| MBO=EDREDHE |- BRI IHTF (RFHEHF) OB
[CBES<HTEAE, HFORE
BOMLETRED,

ROES, MEzE
BRI BDNFTY

Q)= ~O)= o
HES) HERH HES) (@,
@EEVAH)  (K2DEEVA)  @EEVH) ‘ D

m EEMEVIREE g SREEA U LIS gog SREHE IR &
% -2
HIEDD BEBD HRBD O
880 O %]

&% %

275
. %2
8383 RS
B st






images/00020.jpeg
16 Chapter 1 #EORDIEEHM

1-1 smEELEamER?

#WE- 0% H0, NaClz &, {LEX1 DTREB NN &,
REN -HUEPOSOPRE>TTELESLD.

FOEYICHZMER, RECHMELREMIIHITIONET,
MMELVSDIE, EEX1DTREDHNTY.

BlE LT, KHOPIETF MU TLNaC, BEN,PTIVIVAIGELNHYET,
—7, BAEMEVLS DI, HMEIVLIOPRE>TTEELOT,
LEREEBEDEVERETEA,

BELT, BRPEIDBHYET,

BKIEREBICORFKH0 £ U T LNaCGENRE b D,
ERISBEN, EBRO, E TBLRFRCO, ETIVIVAIBENRE>RHDTY,

ESLTHMMBELREMERRTEHEND &,
BIMEICRThThRESEHENHLT,
ER2EZNEANTW K EBEL ST,
HIELN DNEE > TWVWBEEMIL,
HMEDREGICL>THBENED>TELEIDT,
ZREOFMRITIFEVICKVDTT,

HmESRAMDH WV RITIE,

BREPHRRON—EDL, —ETHEVDEVSAEGZRBVLHYET,
(BFEDIED, RIFICELT 2 EEZHMA

BEDMED, [AEICELTZBEZHRELOVET,)
HVERRAPRRAN—ET, REUB—ETRHVEEA.
BMRPHERIE, KEFLV o TMMEDRE > fMHHEI D127,
HWMETEITRES>TVBREDEDTY,

PIZE, HMETHZKDBRILI00°CERE>TVETH,
KEREBDRAMTH 2RIBKIE,
BRAEDEBICL O THRDPRELDDTY,





images/00022.jpeg
18 Chapter 1 #MEORDIEEHMR

1-2 BemEmmEIcsITHES !

GEEITIXYED
e —#ICREL TR LS.
Bl BETHHLERER B,
o BE- WHERLTRHAL L, BOBP LTI,
o R BHES LORKOEEFA,
o BRE - WKERP LTEBENIL,
eRE- - EHERLTRALL, BOBPLTEML,

BEMIEMMBEICD I TEZGLTEVFEY, WS TLidbhJE L,
Tk, ZORBEREITOVTHRLTOVEEL &S,

® 38
FRAR EBER CHRIRISAITTOEWER) OREMEDBE LW
ZAGEEICAVWSAHED, BT,
B THEAT 2 ABITITBBBONDEZNTVETH, ZOREESHIEY, DFY,
BESBELETHEFIFBEGVSSVDREEBZEDTY,
TIHS, AMITRELERDEEMEZECI LT, HBEBEBTEZREL,
BETEGVERICDIT BT ENTERZDTY,

BIZE, REPOEBRI®, BREICEETCLE> AT ADRAGEZR YR
CEEIRBENET,
B CRLELOfEE, BHRERLAZEZTHI B A—I T,

A, BiEE TZZITBRIFTOEWN] BiEzEn8d 254EC7,

TlE, BIRE TZTITAFTWVWR ) BREDET 2IEES LS EVDTL &
SH7?

RR—ITRTHEL &S,





images/00021.jpeg
1-1 HNBESRSNER? 17

& (H,0, NaCl, N, Arig&)
—> REOEUBEESD @R - BAN—EEL)o

g

- {ﬁyx---Hzo, NaClBEMREE o2 HD
HET L g N,, 0, CO, ArBENEZ 75D
—> {MBICDITFTDENTES,

NS AN U RS
ZUNSTHRSE

[Ff% ey
—E <A
C7L)
1 i 1 i
%""q'wvvvv"vq":"y ‘:"’ovovvwvﬂ":“7

8 (K) BEY (RIBXK)
—HRRADB100CT—R —~REDIASTHRHVE(






images/00024.jpeg
20 Chapter 1 #MEORDIEEHMR

o HE
Uk & B CRIEISEIT TV B T EREDE(G) DREMZEDEE LV
ZAGEEICAVWSHED, KEBTY.

BREITBTTOBERKIE, 2BLTLAHEEBLTILESDT, DEEIT ST
ENTEEEho

L, REZRDDERBLEFHERLTIBICEVET, CORMGEBP
TILET, REZBBTENTERBDTY,

BERETEGOMEE—RIC, LTHERADBVS, HEBEBVEEETLEFTY
[EEBBTERBBYELA. AIZE, BRIEBKZKERE (=Nadl) E9BTHEE
ICAWVWRHELRETT D, NaClDBRIEHK 1400°CHEDT, RIEK%Z 1400°CE L
SEBILGEZETESLEIFNE, BENERITIILRELDTY,

oY

DRIEA LRIEBDESZ DB L 2N

ZThIZEEITAWEAZED, D8 TY., BREALBREBDOHRRDEVNEFIAL
£7,

BIZIE, KETR/—IVEXAZ/—ILEWVD, 3DDRENEL > LBRDS
ZNZThZEDBLEWVIBE, ZThZho#aiE, KA 100°C, T4/ —ILHK
78°C, AR/ —IVHBRE5CHEDT, FIIE65°CIHEE CREZ EIFET,
TBHE, AR/ —IVEEHNBELTEREL, [BRELEVET (IR /—ILEKIR
BELEEA).

CDORBEBRT EREDALR /) —IVERBTENTELT,

A/ —IVDIRNTERELRES, RFTE/ —ILDOHRRTHS78EMAEE TR
EzEf3LT2/ —IVHRONET,

DRBIETDESIE, RLITEEZ EIFTWSZ LT, BROBVMEDL SIEIC
WYETHEEDTY,

LD BB EDBRRACEBEES RHBLVALCDLSEL, LVWS5ABZVESTY,
ARBENBIZ, £55% NTARDOBVEHALTABT 21 EVIRTREALCTY,
KRB EF, BRDMEVNE (=RE) EBRHRVINE (=EF) 298I 2HEEDT,
EToKYERR, EBHEERENS VI LRETY,
—%, FBI, BRMENIELES L (=HR0ESRIEALRIKB) 20T 5%
TY, RELEL, BELES LRARDEVERLH51, BULREREEZT S
BEDNHYVET,





images/00023.jpeg
12 BEMERNEICHITHES ! 19

REHIE

- 2@
it ={ e

. 3%50 HF2OL» |

- 98 |

- Eite <

- FE






images/00026.jpeg
22 Chapter 1 #MEORDIEEHMR

o BiEm

TERA EERBDRENZ B L 2N

ZhEEEIKBVWARHED, BERKTY. BHRALERBDABREDEVEZF
BALEY,

—EEBDK(BR ICBDT I EDTERREDKRAERZARE (p.110) LV WVET,

INETHRL CERZBENE T, BROBVEFBLTVE LT,
EfRALBRBDODBEZT 255ETE, MEEZALTHERZNBISZILIET
EETH, BRICLEVEVHEWVHETEHENBNTT,

THEDESBHERELEZDEVNDE, RD2RTY TTITVWET,

® /:un%’éZKLZEb‘L ERNINTETZETRDS

@ KEBRRITAPL, KITBEFIKWEL SERKICEY
CDHFEEBEREVNVET,

BIZIE TCORWVWHRITIK, BEF MU ILE, REMDIBLLS MU T LLE
FNTWD, TTHSMBGHES M) VLERVEHLEEW] LEbhks
BRERETVET,

Wi U U LIMMERTKITAFICS L, BT MU T AIKMERTEKITAT
B, RRIIKAPLTWCE, LICHEF M) VLDERIHTEET,
—%., BIEF U DLIEKITAEFREETT., T5LT, MREHEESFNUD
LHERY HEZDTY,

COEDICERERIE, BEROARELREDOBREANALTVET,

foic TR P B A VR IKLZBRBELHVET,

O RE

TEfRA EERB CXBEEDD B ER) DREMZEDBEL L

ZThiEEEIRAVRHED, RETY,

SERLE, BRI SREZEALITERIAKICEZHEDC LT, ITVED

ﬁ%@??c EERDOAFMANREC o IATVERDS, HREIVREBVEE,
DREMEMATHEIAVRLFDNIERICEVET,

1%rbht’z=ﬂ$%m\’~>3’&, MBEIVERIESNEDTY,

AR—VIE—BERTELEDHTHE L. MYHLEVWPELFHMA SR S
EE, TNEESPOTHBLIEIVDBASNELSIcFTv I LEL &S,





images/00025.jpeg
1-2 BENENNEICHITHES ! 2l

AEKERIBEES
SBESTOIKEBDMTEIC

OROMECEESDO OREEE  ORIKETMINS  @O=A252300
IKEH<DRIIC N LRINRY B2LBN

[ﬁ%cﬁ%mﬁu]

« RBRERELEFDHRDEVENAL,
BFEERFASHIERICHEL THEE.

+ DBRFRECRFDHRODEVZEFAL,
BROBVREZEZRRSELRICSANUTHE.

RIEESLEDISS
SHBOEFSHRERED
#UWAEDT






images/00017.jpeg
Chapter

MEDHY LS EEBK

MmELEAmMEE ?
EEMEMMEILAITTHES !
REEZML

M EERELTHELS !

Bk LTRDEW





images/00016.jpeg
Chapter 13 FRISGTRE «++vovevrerrerrernsensrnnteneninnn
13-1 RISSREE L UL 7 cooveevrerrerrmmneenetiiiti i 334
13-2 RISIRFE DETEL oovvvervrererrmerme e 336
13-3 fﬁ‘ﬁﬂ:l?\}[/:‘i— ...................................................... 338

Chapter 14 {LZATEHT --+-vvvrverrrerrneennenenenannannnanns 341

14-1
14-2
14-3
14-4
14-5
14-6

14-7 4

14-8
14-9

14-10 AMRERE & ?
14-11 BREROFHE

JESETEE L [ 7 onasssosumassnsnssvs sn bossavais duess sausovansons svees 344
JEERGITTIUNT, wvswsomsmsamemomsassmanssamsasmusssmansssasmios sosiss 346
ey T = P 352
EFEEH

IR RIS CCEBDEEEIR «oovvvrrrrrrrrrmreerrnmnns 370
HEDAGETRD PHDREBD e werveresemsemmeinmnniinicieiies 376
384

BERIEETE AMNERTEIT DUNT rrreerrrrrrmrrereiieenti i 389

PO EHERIC
BLEZL

KT unz
Zng% !





images/00019.jpeg
15

INTOYERRF®
HFHSEOIDT
Wanizha

ZDREFPHFD
4E&EZ D Chapter T
FATVKAL®

ES5POT
PEIB?

ERBRFPIFHS
TETLWB3Hh=ZEEZD !

§

TNSOMEE 99

BETIDLLEH @
IBHEL 3






images/00018.jpeg
Chapter

MEDRYILBLE
Y

ZC®HIC

MEORICHZEDNDEITNTHELL !
TABTEEVWDNES, BERESESPO>THELEITHL?
BLED? BlWED? BRXSNZED--- ?

WRWNR, &0 LEREDITIDDRHYET,

[RF - 3FTHITS.]

NnT %, TOChapterTEXRTETY,

TRTOMED, RFNSHAIILI>TVBILRBH>TWBERNET,
BFHEELRY, FUEES) LTNEZBRI ST LT
HOFADIRNTDEDHTETWVNEDTY,
TRESIPO>TMEZNET D, E2P>TENSEZRITBN?
NELRLDREE, EABHEZLO>TVWEDN?

ChBETEDNDDBITT, HOBAEL>EEO>TRATLBIET T,

ZNETHHRTEIE
FOEVICHIMEERFLANIVTHELTVWEET,
EDLSICMBEZDRT HDD, TONEHFELFIRGEZEBELTVWELT,





images/00051.jpeg
2-5 1 AVEIRINE—, BFHEOH 47

< (BT HMEIRIVF— =RFZ 1{EDBE1Z>ICTBHDIC
MEBIRIVF—
=MICEZNZDE, MTICBD

EZEI5ANES
e HROPELT

ZDAARA—I%E
BICANBDALD |

IRXF—E%=
5L
+
—
W
BAAVICB3

MﬂEE@WbZD%@T,QﬁE@
IXF— ERGIRICELOMEB

M=M"+e —E -#nscHocLat

s AFHEIRIVF—DRIMDRRLTNDZ &

1A MEIRLFE—DA = BF% 1 {BORE1FVICTBDIC
DEBIRIVE—DNELTED
= 1 fOBRA # Y DIREHRET S

AANMEIRLFE-DER = RFE 1 BOBIFVICT B

[CRAREBRIRIF—DUE
= RFOREOXIHRELTND

TAATFINE—D O AT RILE—D 6N ';@ Il

ELEAIRILF—ZE \ < »
R E5HBLE
RELTROT BTAYICBRDEBA

s B&oED
Eggd%f IRILF—TLNK
<:>$

(::> ROBEL<Eh

R—FvYE5h0e






images/00050.jpeg
46 Chapter2 EFOBAEL TVt

cAFIEIRIVF—
AFMEIRIVFE—LIE, BFZVEDOBAFTVICTZ2DICREEZIRXILF—D
TETY,

LI BEICRREFEIVEORA 4 VIET 2D BELIRIVF—EE— 14 VLT RIL
F—EWW, 2EOBAF Y, 3EOBA 4V IKTZDICHELEIRVF—EE=A
AAMIRIVE—, BEAFVEIINE—EVVET, BRTFE—1F VLI X
WE—RDOVT LAEBEEMEVEEITEVTLE S, BIRTAA VI RILF—]
EHTERESR, E—AFVEIRVF—DTERERB>TLREEL,

TRFMICAF M IRIVF—EEMZAZEMTICED] EVWSTERDT, Th
Z, ZOFFRICELFL & D,

M+E=M"+e"

BFMAIZXNF—EERRLTMY Ee lthoTVET,
ZDESIC TEZTBALEe HRUHTLSD] TEHEBICANTEVWTLEE
(A

BENCIRNF - ERBLICELDT, ROLSICELET,
M=M"+e —E

BB DL B THLOTLBRERVET,

AFMETRIVF—DRNEDWVTIE, RDESITESZITLEEL,

AFEIZNF—DDPEV=EFZVEDHEAFT VICTBDICBETEIRIV
F-DDPELTCEE=BIFVDRBHRET S (BIFICBYEL)

AAVRIZNF—DREV=FEFZI1EOBAFTVICTBHIEREREIR
WFEF—DBE=RFOREDEIEHNRELTVS (BIF/ICEVELED)
EWVSTEIBYET,





images/00053.jpeg
2-5 1AVEIRIFE—, BFROH 49

A He  Ar BEDFRHRIGA A AL RILE—1
BN =07 k=0?

FEHABEFOREOEETEERNDT, a
LB GOV B RAS BRI R — YR,
LT oFD, AAAETRILE—EREN,

FHFHOWIE
BICVKEZELSBDZN
LIDTERFHEARAL »

1A MEIRIVF—ERFESORIR

4 3000
+
>
£ 2000
= Ar}
”{ =
T 1000

(kJ/mol) Y X

PR R el T T W WY TN S M S T T T N N
0 5 10 15
BTES

LEINO) AEHTI, RFESHE — TAVEIRILE—E

BEFZE3|DRZNHD
BODS, UFDLSAKD
1A METRILF—H
KELBDD

BHNRNELST
BEFESIDRDNID
BLHS, RV Sh&ED
AFNAEIRILF—D
Ne<©adb

BUERS, BARDRFEHNSEVESIHEFES|DESDHIHEN






images/00052.jpeg
48 Chapter2 BRFOHEMEA A V1L

TlE, TTTHETY. HeRArZEDFEARIE, A F LT RIVF—D/MhEW
TL&SD, REVWTLESH?

FHARSRFOREDEFETRELDT, MADBAF /ICTBITIERERIX
WF—DBBETY, D&EY, 1FVEIRVF—REREVNENITETY,

—%A., Na®KDE>%7IVAYERBIE, 120RNBREFERELT, BEOE
FEBICEY VWD T LR (p.40)0

TIVAUERIE, 1EDBRAF ICEY EWELXLRALTVWET,

£oT, MEDHZA AT BeHITMAZITRIVF—IFNESTEHRE T,

s AFVEIRIF—ERFESORRE
FELBRRDAF MEIRIVF—2TSTICTBE, BR—IVDESIKBEVET,
BHERFESTY. TDIZTTDRAYME2DTY,

RUESMTIE, BEFESHEAS (HIcL<) IKDoh, 13 T
FNF—-DARELES (BFEBMYEYICCES).
BARERLTTY, RFESHERZEBFOMPMEIZDT, RIFRHEF
E3|SBBNBRECHEY ET, RFEBDETATHEALE LR (p42).
VST L, BFEIDRYEZDIAEEIRVF—HAELAEZENST

ETY.

£25T, A—AMKESVTEFESHIELDE, TF VLI RNF—HRELE
VET.

BBEADBLARENESH, AYDFLELEEIIEDHBNLBIEY,
FEL L EHTLBIBBELEI N E—BAELEEDTT A,

RALETIR, EFBSHERS (FIKW<) kK2h, 1F LTk
WE—DPELED (BFEBYEVRTLES),

FCHKETIE, BRFESHEIZEBNABRDPREFHLSECH>TVET A,

BARPEVERFRNBFEI>RZAINE<ES BFORLEIETH,

BEFHEFHD SR BHHEDIEFSIHAAT) OT, BFIEERYESTHA

AT BDICHBBREIRNF—ADEL TEE LB ET,

DFY, A VEIRVE—DNELBZDTT,





images/00055.jpeg
2-5 1 AVEIRILE—, BFHOAH )l

BEFHRNA |- 1 FAMEIRILF—EMZEDREEEZ D,

IZNE—EE Hy
T5A )
Rk — @/6;%-0‘

T ROLT
A D BEDRFICHD

1A HEIRILF— EFHNN
M+E=M"+e" X"+E=X+e

M & X BRFEHD
2 DR UKD
XER !

ZORIE, FSICEFHRONHD
EH [RFNVBFERITND

XZEDIC W EEBACTDE
BRICHETDIRILF—] &

X+te =X +E

* EFRUNDOXNDEHRLTVNSBZE
EFHROND @) =1 F VERFICTIOICHEBIRILF—H
NELTHED
=RFORENRET D (FHRBLE)
EFROND 9 =B FVERFICTBEHICBEAREBIRILF—
HE
=BAFYDREHRETSD (F P ClRE)

25305
ISTIEBBAIER

CCin?E%l






images/00054.jpeg
50 Chapter2 RFOHMEA A V1L

« BFHRAN
A A VIRV F-EBFRMABRNEDEEZIZDTIREL, MlebnleeE
ABE, REABRLELTEHET,

AFMEIRIVF—TIE TIRIVF—EEITBRAG L, e BRUCHTL ] &F
AELfch, ThESIEMERVLET,

BFHNNIEE MEOBSF X ICIRNVF— E2TBRAEE, EFe HRY
HUTHEDRFXICRD £ 4A—YLET,

TBHE, RORXDETBIETTY,

XT+E=X+e"

FARTHZXEEDICHBIEL, BBNICIXIVF—EZGTLIIKTS (DFWAD
ERDEANEZS) &, BREBICH DTV ARDORZEL I ENTEE T,

X+e =X +FE

BFXHe £ 2DVTXITHY, TRVF—ERIHENTOET R,
Eho, BFHEMNOERE IRFV/EBEFERITMABRICHET ST RIVF—]
HOTY.

c EFRMNOXMIBEHRLTNST &
BFHRNADELDOA X" +E=X+e) ZEATWS L, BFRMAOOKND
BHRLTVWBZLELDDWET,

BEFRMADPDPEV=RBAF VERFICT BODICBEGIRINF—HDELT
BFE=RFOREHNRETS (BIFTOESEYD, BFICEVED)
18 (FEAR) DESHRELRFDHE, EFRMANNEVDTY,

BEFRMADPKREV=RB AT VERFILT BHDITIEREGIRIVF—HBE=
BAFVOREHNRET S (BAF 2 THEYL, RFIEEYVELEY)
FRCAREFZIDRIIR-TRAF v ERY, BROBEFREICAGY VDT
Lfco EHOSFRUREBFROADRENLEVS T LT,

HUEDLS, BFRMOERLEI S TIEER—JDEIIC, FRAUATKEL, &
HATNELBBESBITZTILBEBDTY,





images/00057.jpeg
3-1
3-2
3-3
3-4
3-5
3-6
3-7
3-8
3-9
3-10
3-11
3-12
3-13

Chapter

{LtFfEa

14 VEE

HEES

BEFX

BiER

RAEE
BAA 2 ERUTF
A A DER LA
BERREEELDFOMEME
WD F EEEmEDF
WBWBEDFEN
DF S

ERES
ERDERIEE





images/00056.jpeg
BRTEE60IC, V|FIvIEDFLS,

I O O O I A

RFE&, PODICERF#% BADICEFHHS.
RFREBFEPEFHESTETCNSD,
RFBS=BFOH=FF DY
BBU=BFOH+PEFDOH

B&E, RFESHEIUT, BEHDNEVICEBRIRFDI L,
BFREAADNSKRE, LR MREVLL, RAINSEFHIERD.
BEFRICIEF, ABIEDTEZEFOHNREOTND,
RARBFHEMBFHOEND DD B,
REBBFEBRFEHNRADEFERECH Do

[TRIVF—EEZFTBRALEBF e HROETLD] £V X=IN
TETWL o

Li®®Na®KEE17VICBEDPIVDT, 1 F MEITRILF—RF/NE0o
FPRClIREBEIZAYVICBRDPIVNDT, BFRIVADEEKEW,

IKDEAICE
BNTEEZDV






images/00059.jpeg
HHDPIL

55

| VBVBBIEERES

e = )
BEINBSIHTRE

BAES
i
FI=BNHD €) gg‘i;w_
IEHEBTHE =

#oT!

IHBBFHRDH DD FRIAVIC
RRERAZ VDK 2 DLHBEE

HEBTH

HERS

H 6} H
BARICHDEFEHALT
RETD

5. [DTOmE

O &
@i

BFN
5lo®REND~

ZoBICBTFE
SIEDIFLD

S/00HFR>T
BERVE S

off 0 oF

g olo's

O3 &o
BRFDOBNRDER O CHBOBRFD
BFHEEAZBEBICEHZEDD

Zo5Tl&
BFD3|>EDELH
BERIRELISUP






images/00058.jpeg
Chapter

XIS

Chapter 2 TIFREF DA F /MLICEFHRCED>TWR T EEFH LE LT,
Chapter 3Tl&, RFEOVWAWAGREPHDFEOEUTDEICDOVTHERLT
WEEY, SEHBFHIAERLET L

BEBEA(RFR) EFEL(BF)DREAZREST,
RREOLHOVPT(HALTVWELT,

HOBPIZVWBWALEEBDADNDE LS, BBEA(RFR)BAZTNZTNTY,
E>TWBAZTZOPE LVERSTA (RFR)P,
BOBFTOONEELRRDOBEBETA(RFR)LLET,

ZOV e BEEA (RFZ) DBERIETRT LITREO>TVT,
ZTNEMB LT, KRB (DTF)DABBER(EE)DDLZ LBV ET,

e, FEL(BF)ZEHEFICL, HEEBEDFE (2T B2ETKE,
ZORERBPEDESBHBEICEO>TVBDL, ILDVWTEBELTWEET,
SO/ OMEICONT, EALAHIBERDTVERL &S,

ZNETHHETBIE
FTRAF VBB LHEBREBICOVTEY, ZLTEFRAPBEXDEEDL A
&, BANGBIENTESLSITLETY,
R, BUBEPDFOBEICONT, EAFERVTHALRS L,
KEBEPNFHER, SBEGICOVTHREHLET,





images/00049.jpeg
2-5 (1 AVEIRIVE—, BFEAON 45

[@o<bn5e~] ﬂ

BT VICBDICKEZERLEED = 17 /MBI RILF—
BAFVICBRDPISERLEED = EFHON

CAAVEIRNE—ENE, B’FE 1 BOBTEYIC

FREICRNENDIRILF—DZ &, RR? 2
M=M'+e —EERENS. sovaL?

BoIc<n?

LA AEIRLE—BAZNENS TR, 1 O
BAAVICBDICK VT EEREKD B0

- EFRNNER, BFE 1 BORTAYICTBBIC
BEENBTRILE—DTE,

X+e =X"+EEEREND. BFFONHAZNE
WSZEMF, 1 BORTAVICBDPTNI EER
K9 .

AELKU® !
[AFALIRIVF—] [BFEAA]
EWSAEDS

GELEBRIICHEITBZN

EoshE>ED
ERDDESBVR B~





images/00040.jpeg
36 Chapter2 EFOBREL 4 V1L

2-1 BEFUREALBEICE>TVLAN?

BFiE, BFEREFTTEERTFRE, TOAYICEFE
HOEBEICKEOTWVS,

BFIE, BX-JILHB L5, RFBREBFTCTETCVEY,
BRFRICIEBFEHAEFHIAOTNT, BFOREBFORBRALTY .
EWVWS0E, BFRE (+) 0BEESV, BFEE (-) DBHEFUTVSDT,
D2 BHELEST, 2L LTBREZ0D (BREFUTTWEL) RKEIC
TBUENHENS5TY,

Ffz, Hy 02 HODKSITWK DODRFNMETDWTC TERRNFERF LW
WET,

LI DTFERZTOMEOMEZ L DORNEMDEDER>TLRETL, FIAEIY FIT
A2 FKBRMCTBEH0DFICHEYET, HODFRKELTDOREZLEEY
B, HRFLORFILHADNBEKELTOMBEREL RV ET,

BERFICRLEY, RFEZBERT LEIIE, UTORITEELEL &S,

O TRBSERFESEEIS. — p—
@ RHRESDETIKEFESEE. FEFHBT)  §
® RERSOELIC THMEF+BF O ——10
R¥ES —» 5
HEE, CThEEEBEOVET,

BFES0ETORREEAGELAATT, BBEOBHBERERRLEL &5,
BREHEDLELTE O, ALTETEH, BREDRS LOHEET B0 5TT,
BIRIE, REICE, CRCHBYET,

Zn&>5ic, ALRFESTS, BEEESESRFES LERMGEVLET,

(ERHMES VST L, FHFOHMES EVSTLETT )

AR TALLE IH2hSRAMBEEREL LS,

Lt FIFRE(p.28) LIFESHNDTY, BEALPTLVOTERELELLS !

POjﬂt ... BF, BF, PHT

O BFOH = BFOH = RFBES
O BFOH + PHEFOH = BEX
o BfIfFEF, RFESHEUT, BEBDEBIRT-





images/00042.jpeg
38 Chapter2 EFOBREL T V1L

2-2 BFOERIIOLHE

EF(FES) BEFR(BBEA)DESIKEES5ET S,
LHL, BELIEVSINBHAE) EHRESTLS,

RiE, BFIEEENTVEBFIEOVTHERELLEL LS,

RRIELT, EFREFROESICVESELET,

L, FEL (BF) HBBEA (BEFR) DESITVES ETBHLTT R,
FLELRBBEADKIFETTDNS

L, RFR(BBEA) DELICVONZBF (FED) DRICIIBRY DBV E T,
TIHNS, RFRIEVBEBARVHENSEFHFEE>TLE, ThilERBEh
J:Uﬂﬂ@ﬁ:ﬁ?&ﬁéhkl\*jﬂhﬁl\ﬁﬁb‘b BEFHIEFOTHEET. ™
PELRBFOBETEBEFOC LT, BFREWVET,

BFRICIE, BFR(BBEA)ICENETANEKR, LI MB N
EVSRBHONTNT, ZRENEEH2ME, 8fE, 1848, 32/, -
EBOTVET.

P EFRICEANZETFORIE, RAIDS5207 (n=1, 2, 3, ) ERTTENTEET,

PR, BRENODRFESIZ7HDT, BF(FLEL) DBL7ETY,
CZO7EDEF (FEE) B, BLE>TRFH (BBEA) DiELITTT
ELET,

RICEFH2E, RFRZICODBIFAEVKRICASTES, TR EKRITIEAN
BTVDT, ZYDEBFRTVBRARFRZITEVLRIC, 52 SEDEFHAAVET,
BEkIcEZ %L, RFRTOBFOEINIERDESICBHEYEYT., IhZzBEFRE
EVWVET,

" %% H He LiBe B C N O F Ne NaMg Al Si P S Cl Ar)
BFES 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
m K@ 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
5 Lm 1 2 3 4 5 6 7 8 8 8 8 8 8 8 8 8

B (mm 1 2 3 4 5 6 7 8)

¥ RFES190K, 200Caicid, MRITY, 10EHDBFHASTICNRICBFHAS,
Z0ESBEFANGHBH, BRACFOBETESEVRITLELTEHLL,





images/00041.jpeg
2-1 RRREABBECEOTVED? 37

=BFOH
- =BFOH Uv
BFOEE| @ \UoLERF
- RF#%

BF

FEFRRERFHRE
BEFHSTETCNT
BEFEBFEPEFHS
TETWND BFEEFOHIFRU),

~BAURFESTS, BERDBSFEFES LERMKENS,

O x=cC

PHFOHH
ESNSHEBHE

-RFBS 6 - RFES 6 zx 5
CBFOH 6 . BFOR 6 ZEDBDUP
BFOH 6 - BFOH 6
- PHEFOH 6 - PHEFOR T

[£9-§§&:m [£9.§§§:w

RIS (p.28) &3
BONIERRD !
CoETHOEL l






images/00044.jpeg
40 Chapter2 BFOBRE 4Vt

2-3 14k13?

RUAREFHPSE(KRDEFIE2ME) DEE, FRFERET
%

CABEHRLEFRFTID, BB A (BFR) ITF 1 DRIFMHTENB Y KT,
K&, VERANMIDFES (BF) DA 8RICE S IFIHRET HDTY,

BUPLTA L

mzm@ﬁ@gg¥ﬂmxafué%%@&&innn?ﬁauwxvo

£, HEFREVSBELHUET.

HBTE S DEBNRIC B BT L EERLERCTA

EHRDBARY, BARETRIG 8 TTH, BEFHL0 LHH Y b LET.

BERFRFICRLT, BFORBICOVWTHBLTWEELL S,
FTEAWERDOBIEL, 18EDRFCTHBIH/HRILDONTTY,
FHRASBNREFEHD 8 TREEDT (NU T LAHe EIHERNFEFHH 2 TEE),
HREFAF (1 DORFTCEELTHFDEDICIZESRTF) ELTHETERT,
BDT, NJTLHe, 2F>Ne, 7IVIVArK, 1 DORFTRELTEFELET,

=7, BHAUNDRFIE, BFERELEY, BRSOV ITBZIETHEAR
CRILBFEEICEY, RELIIELET,

FHRBSBRORKELGDT, RAADEFREZIRLESETHDTT.
BFOME - RIFEWIC LY, BT (PRFOEEY) HEREL OcbDESF /&
WO, EEDBRZEE DA T v EBIA Y, ADEREELE DA F YV ZBL AV EVWVET,

¢ Li, Na, K& (RARBFHEH 1 ORF)
SEFE1AFHLT. BHRAOBFREBICEVET. (T ADEBHEZE D
FLEFHN 1 ERIFZDT, Lit, Na¥, KI'EED 1 ORI A IcEYET,

«F, C, Brk& (BAREFHHTORT)
SEFE1ERTART,. BHRAOEFREILEVET . FROERFZLH D
EBEFZ 1 EZIFEBDT, F-, C7, Be BED1HEDEBLF L ICEVET,

FkICBe, Mg, Ca’sx & DENREFHN 2DEFIE, BF % 2@MHE L, Be*, Mg**,
IR ED2BDBA A EBVETL,

0, SHEDBNREFHA6DEFIE, BFE2EZIIEY, 0, SEEED21HED
AA TRV ET,





images/00043.jpeg
22 BFORIIOUDE 39

©
© Q
@ g
©
©

&
® =3 »

B8F —o  mrucascy

®

¢ BRRHOELIC —
NESET B s 0
BF%
AEOBFRDS n=1, 2, 3, -~
—BREIC 2n2 BODBEHNAD AL
‘ K (218) |
L 7% (818)
M#Z(181@)
JBIZAST @ BRDIFE
V< AER &
o—_ © BF
RF%
© “M"élr
©
© K#RIC 2{BOEFHAD,

LRIC5BOEFHAD,





images/00046.jpeg
42 Chapter2 BRFOHMEA A V1L

2-4 AR, EFEREAF B

BARDPRZVEFERFHFERIKRZL,
BABRPEALBEE, BFOHRIPZVEEEFZEFHKICSEI
EDIBNDELKDDT, RFFEREBNMELES,

BEREMRICRIIIEERENY, 1R~ 18KRETHIET,
BERERICRTEABEVY, B1AR~FE7RABRETHIET., 2FER
BZRBEFHVELAD, EIAPLOSVWETREEZATECELWVTLEL D,
BHEICEADCEZLTHIVEINDT, RTHELTLRELR,

* RFHEICOVNT

BLHE 2FYAMREGRICRTOLE, APROTOIES>ORFIEERTFIHE
HRESBIVET,

ZhiE, RFESHREVIERE, RFRHOSIVEBEVEFROZNARLELEZ DS
TY. RARDKR = L& > M- EMUNLEH B IFE, RFFEELRECE
BEVSDIE, A A-ILPTVTT R,

BLCAH, 2XVARKRERICRTOLE, HDESORREBERFEEHPE
KBYVET (18HEDFHARZRL).

B CEABRDES, BARIEALEDIC, GERFOFENELEZDTLLIN?
ZDEAIE, EFESHREVEE, BEFRICHZBFOHRMEZ 5o, BRF
BOBFESIEDFBANEEZNSTT,

1BEOREARERCEBRE, FHREFEROREBHETLOEBENETES
WEBHTT, KIELELTIREL,

s AFVHEEICONT
AFAVIEFEAX(8K) LA LBFEEICHE Y HBDTLI.

Ne LR CEFEBEMO, F7, Na*, Mg D4DDAF VDA F VHEBOAEE
FEDESILBZEBTLEIN?

nd, RFRHDEFESIEDIIZNEZEINRBEETT,
ENLBFEBNIELCLEVS T LI, BARISELTY,
BRFRICHBHEFOBHZNESH, BF 5| EDIFBNHBR G2 THRIZN
ELIRBDT, AFVHEEEMT<Na*<F <O &HEWET,





images/00045.jpeg
2-3 1AVER? 41

ENRETH | WERANIDBRRICA > TLBIBFOH, a

BEFH | BEANCRARBTRERUES, BHROIM
BFHIF0ET 5.

BHR | BRIBREFHEHN8 (NUDLHeZIF2) &EBD,
RELBRF. BRFHNFEULTHFE

FEEICBD
®

1 {BDZ1H>
Na*

CCiT%?E%I






images/00048.jpeg
44 Chapter2 EFOBREL TVt

2-B5 1A kI xNF¥—, EFHEAH

1A IRV F—EBEFRAMNDOBERZSNBEWHICIE

O EZfTERATEe™ PRUHT, EVLSMX—TJZHEICA
ha.

@ FARBREFMX)EOTMELLIEXZEBICEL.,

® IRNVF—ERBLICEL.

BRFRFEAADBFEREEZIXLT, BAAFVIcHEY D2, BAFVicE
Db oV T 5HENHBEp 40 THFELLE LA,

BFD, BAFVIHEVIKEERLIEEDESF LI RN F—,
BAFVNCHEYPTEERLELDZEFRMALVOVET,

AF T RIVF—EBFRMOANICOVT, £LbHB L

AT RIVF L, RFEIMOBSI AT 2RICBRRENZ TR

IWF—DT &,

cM=M*"+e " —E (M:EF, e 1 BF, EI/FVLIXILF) &
Tha.

CAFTVEIRIVF—DREVENS T L&, 1EDBAFT i<W T
LEEH®T B,

- BFRENANLE, BRFE21EOBSFVICTZBICHEENZ IRILF—D
Té&,

X+e =X"+E X:RF e !BF E:BFRMNN LRINSB,

cBFRMADNKREVDENS LI, MEDRAFVICEIRTV EEZEK
ER-N

LHL, cnZEABRELESETHEREALTLEVET L.

ABRETICA A EIRIVF—, BFRUNOERPEBREZBRVHI T LEAT
EBEDILBBTENBETY,





images/00047.jpeg
2-4 AR, RFLBEAAVEE 43

RFFEEAHROBER a

RFHEE -
- AUKRGHTRBE, TICH<EEAEL<ES.
- ALABW TRBE, BICA<EENE<BS.

BFOHEDSNESH
BFHRFRICIEDIFESNT
RFFRBNS<BDIAUP

1A ¥R

1A VR -
BUBFRED( 1Y ES LTI BFOMDSVEIHEENNS < B B0

@ Ne ERULEFERBDT T BABRDEIL)

©>©>® > & oo

CCiT%oE%l

DFD, BUBFERELE
RFBSHARELBBEE
FENNESL<BBIOTIE?






images/00039.jpeg
PE—
DHDPLIL

IAY i b i)

[ntroduction,

°
=1

- RFEEABIEEZLTNDD ?
RFEFESUTEECEICESHBEZHOTNBD ?
BFRFESULTAIAVICBRDD?

RF OISR

EAxDPD
EAU» !
BFD1 A1k |
Na(RF) Na* (31 =)

‘(Z"J{bl*)lﬁf—'—






images/00038.jpeg
Chapter

FFDEBRE
171t

IXL®HIC

Chapter 1 T, MEDORELEEMENBET 25EICODVWTREUE LT,

ZITE, BORYDIRNTOMEDNDEELBZEO>TWVS,
RFISOVTHHELLEL & D,
TRFEEABEBEZLTLVZD? ]

TRFIFES LTCBEACLICESHEEELE > TWVED?
TRFIFESILTCAFICHEBD?

OB, BATWERL &S,

ZOETHRIEZIE
RFOBEIC OV TREARDE, BFOBEPEBDENLcEFET,
BRFDAF 5% LS HEFATVEET,





images/00071.jpeg
3-6 BIAYERMT 67

BEFH
221EFEL0 !
EfRICBD
K3Ich

EisEE
Ag’ BT [Ag (NHa)]*

Fh(E4D !
IEEFIC
BB LDIIC

zn** BT MG
(Zn (NHa),J2*

Fhi6DT
| E/\@EFIC
BRLT
Fu!

Fhi&4DT
ESFEIC
gL TELW!

EEAFABE

1E/\BEFEE
[Cu (NHa),**

[Fe (CN)g)*~

EDERAFID
EDEEEEDD
HIXBAUD






images/00070.jpeg
06 Chapter3 {b2#8&

3-6 sEAA YV ERETF

BEFPLEKZARLVERAT VIS, BFICRBOHDHF
PAFDERET S,

p64TIE, TBFICRBDHZHF] H TBFMELLAF ] LT
BFERELTHETS, LVOBFEZLE LT
ZDESBBFICRBDH S, BUBHFPA AV ZREFLVOVET,

Z OFMYNEEMAF 2B,

28K TABFNMELL, DOAEEA A V] ODWSTEEEMONTLEVET,
E0 LK EABFMNEILVODREE A4 &,

EBITEDR A4 > (Ag™T, Zn?t, Cu?, Fe?* 5 &) DT ETY,

CDEBAFT VI BIFFERABEFHNIELLODT,

BUFICERDE EITREESICHBLET,

LhEENRITORE, EDLIIC2DIBHEEBICEVELEDZDTT,
BAFICE > TIREREFETT R,

BIZIE, |IALAG R, 2HOFRETFHEEFLHYET @ : 2).
Z DR, ERRIC2 DERUFHIEMLET,

—%. BRIAAVZN*'E, AHOFREEFHEELHIVET @Ak 4).
ZOfER, EMEE@HFRKICEUFI/IRULET.

1A Cu*iE, AU AHDIRBEEFHEELHBOTTH (BAEK: 4),
BRAFIIERMRICEMLLEY.

BHIC, RTAVF? ZOMDIERABFHEIFLIY EOHK: 6),
BRAFIFENAHFRICERLLET,

ZDESICEBAA Y E, IRABFEFHELDODFPAA D, BUKELTT
ELRBDAFVEBIF L EVVET,





images/00073.jpeg
3-7 1AV OBEESH 69

i PAOLC]
A 4a
O'oﬁ

B +2 2 —1x6= -6
E<AUD
2ER . +2+(—6)=—4

——— S [Fe (CN)gl4=
( BAY0RH e—

| TERAH] —> [RAF OS]
—> [SRA A DERS+ EILR) ]

[Zn (NH3),1** T 5 YIY B AFY
§E1‘i EEfi?fJ* ﬁEmﬁb‘
NH3 Zn2+
[Fe(CN)s]“' YPZR &K@  BrAY

[~B1F>] D

we ST THoRS
BNPITLHS
EBDMEU»






images/00072.jpeg
68 Chapter3 {b5#&8&

3-7 #AA > OBEHELH

ERAEEORLE ! &ML —LERL LS

HBAA > DEEHIE,
EERAFTVOBREBUFOEFERELADLELLDTREET,
Fe** |[CCN™H 6 DEMIL TL 215 EIE

+2+(—-1)X6=—4

BOT, BLIT4—EEBEMAFTT ([Fe (CN)6]1* ).

e, AT VDOFUODICEREVDBYET,

A A DRI

Mg — MRAFORH - T&BM4 > OaRA+ B
DIETHERZ EITHEOTVET,

BRI EEUFORINIUTDREY TY.

QAL e 1:F8/ 2:9 3:hY 4:FF5 5:RVEZ 6:AFH
QENIFDAFE - NH;: 72> CNT:¥7ZF OH :ekoxy R
HO: 7427 C~:oaufR

e, REBEDLATRITEY, BAFVEBRBEER, REIC B DDOEFT,
UTORICEGHA AV EELDTHBDT, BN PIUGEE, KEARDEEHER

LTHEEFL &S,
Bofus | SErAY 2 W IS KBERDE
2 [Ag(NH3) )t | YPYEVER(I)AAY BiR #E
[Ag(CN),]~ IIPZRR(L BT BiR e
4 [ZN(NHy)1?* | FRSPYS V@ (1) 14> EUEGR | B
[Zn(OH),]1?~ | F RS EROFY RES (DB 4Y | ENEFR | #e
[Cu(NHy)J?* | FRSPZYEVR(IAFY EARE REE
[Cu(H0)?* | FRSPOPR(I) 1A EARE =)
6 [Fe(CN)gl*™ | AFHYPZRek(L)E1 A IE)\@HFF | XEe
[Fe(CN)gl*™ | AFOY 7= Rek(Es1 4> IF)\&iF | &






images/00075.jpeg
3-8 BRBHEEHFOEE 71

BUZEDRF
THRETLSD
DU

ADESH
BFZES|IDED
HBBEVATE

RDESH )
LA~ [

= e !
=5 3‘ EF&31E03%0 - BRIEKE

&

HEBTHNBORESICHED
RFOESISHEE
2.2 j(

ELOESH 1.0 1.6 20 26 3.0 34 4.0
K&ELT

T YERCRAIER

i | P
09 | 13 | 16 | 19 | 22 | 26 | 32

K Ca Ga Ge As Se Br
0.8 1.0 1.8 2.0 2.2 2.6 3.0

Rb Sk In Sn Sb Te 1
0.8 1.0 1.8 2.0 2.1 2.1 2.7

R FEmN






images/00074.jpeg
70 Chapter3 {b2#8&

3-8 EBEREUEELSFOEYE

BRFZEICBEFOSIZDIRITEIPED LT,
BFATEFORHEICREY (BE) PEEIS.

BBETA (BFR) BFED (BF) NAFETTL, FELLBBETADKIFETT,
BOT, BENIEBEVESICVEVWERS2TVET,

L, RFROBFEIIEFERRTIE, RFTEICEBO>TVET,
HERFIFEBNFELESIEDIF AL,
HBRFIZZTDHNLLEBNEL > TBDTY,

RFESLT, BFEHLOTHEIEETBDTI R,

CDBEFZEFIEDTZNDREERT HEZ, EBREEELVVLET,
BERBEEOXZLRFIEE, EFEHJ<FIEFTEILELELEO>TVENDTY,

BX—VI, BRREEEZRPROLVTCRLEED S Y ETDT, TEILEL,
BEAWIC, BRROALICWCIEERELSLLEY, JYRTRALBYET, TD
EmIFBEEE LEL & S,

K, 181k (BAR) TRIZIFLALEMEESTLDT, BRREEDEISESR
TNTVEEA,

EC, BRREEDES 2DDEFHNMEE LIEDFOREBTIE
EDESBTEMETBTLED?

£iF, 2D2DRFTHEL TV B EFHICRYDEL,
ZNCE S TRFAERZFVBELDICHEBDTY .

FZIE, HEAIGBETBREENADIFSHAEL,
ADIFSHEBEFZREIEFLZDT,

HIFEEDER (5 +) &, IFBOER (S —) EHUET,

S (718 LRHET. TC<HTH) LVSBHT, BUOEAERT L¥
EEVET,

ZDESICHEADHICEFDRY D HBT L%, HAKEENSDLVVET,





images/00077.jpeg
3-8 BERMEEHTOMMS 73

gm 7 IEIRLE— o BRI
¥ ‘T F cl
2 2000 of ON
it g8 [, c S
I g 1 s
7% 1000 k2L /B S
£ E I fBe Al
| 1k 4 Mg
(kd/mol) | L Na
0 5 _10 15 05 1015
BTES RFES

Li&Nans
HUFDEHDTLL
HAUHMATE— !

c AANAEIRIVF—DEY = 1 BT AV ICTRDICHER
IRLF—DE
= EFESIE D BHEND
= BRRRHEELD

« AAMEIRILE—DAD = 1 WO F YV ICTBDICHER
IRLF-D
= EFE3IEDIFBHENED
= BGRMEH @
% BERUEERREHRATEEBSNTLRLED,
; 55 IDPICHEARDER LR

AAHMEIRILF—D

IS EDRHIDIER
[BHRDBDDBRND]

U !

CCETHOEL l






images/00076.jpeg
72 Chapter3 {b&#Es

BRREELRFESOBFREI S 7TRLT,

PAITBRELIEAF VMEIRIVF—DI ST ELNRTHEL &,

FHRA (181) IL2VWTH, ERBEERBERZATVLEVLDOT, /5T7TLHLHE
HADBADELBE2>TVET,

CDEWRE R TOHEVIRERET 5L, LicNa (1HExR) 2@he LT, A—
BHTOHLIDISTHER > TOLK DA LHUTNE EBVERAD,
BEZESBBDTLES?

AFMEIRIVF—EF TRFZ VDB F VICT 2 bIBBERIRIVF—]
DT ETLRRD,

CAFVEIRIVF—DBREVC=RFEIMDOBAF VICTEDICHEEIRIV
F-AREVW=BFE5|EDIF2HENBO=BIBEELSAEL

AT VIRV F—DNEWN=T1DEAF VICT BDICHELGIRILF—H
NESTEG=BFE5IEDFBHENHFO=BTREEL//NEL

EBEBDTY,

END TAF TRV F—) TBFRNNITBRREE OV T7HEBEASE
ZEBEIHEINZENHZDT, FELEL LD,





images/00079.jpeg
@@

_E¥ﬁ¥®§°

I [;ﬁn%&ﬁ,]

3-9 BYNTFEMEEDT

Z3M&
p— |
N&F35—! Vo THERS

NH;

@ :JE?%f?Qﬁ%A

SRFHFDEED

NFOEWEICKOTIF
BEHNECBOZED
HBBIAL®






images/00078.jpeg
74 Chapter3 {b&#Es

3-9 wEiHfFLEEEST

DFLEFICEEDPELCEIDESDPIE, FFOBEICHEKTFT B, }

p70THTERHAD L ST, RFLETEENGZNFEEERFLVVET,
—7h, DFEELELTEEDEV D FEEEERFLOVET,

T, BEDTF, BEEDFZNTNOBER, EOLSIBE>TVWEDTLLID?
UTFICEEDTHEL & D,

& BiESF

O ZRFDFDHE
HCPNOD & Sic, BEFE5I2RBNDES 2DDRFHNMEIELS,
BEFREERREEDOREVES IROTHEETBEDICBEYET,
AR—VDRITIE, BFEEDABICR>THFELTVET A,

@ ZRERFHFT, DFEAETEFEIIDERSZNIDDYUEDEVZE
HO TIFODIEFSHH LW BREEENAE L, BEFIFODESITRYE S,
e, INBEGEDTHFLATRTE, 0ODIFS> (BERX—YDHTIELED
@) ICBFORYDELCE T,
£z, NHDESHEEZATVEORFE, FFLATRENDIIES (BEX—-Y
DHTIE EDE®E) ICBFORYDELCE TR,

& EEESF

O ZRFDFDBE
N, ®BLDE S LEBOZREFHFIE, RCRFES LTINS
EBE5LBFE5I-RABE (BRBREE) KMRICTT,
DFY, BLATHSIEEZ LTV R RETIDT, BFORVISELEEA.

@ ZRFHFT, DFLATEFESIDERZNHDUEDIBE
NFEATEFEFI 2RDNDDVEDITVB L E,
ETHDHAICBFDRIDTES, VST EEFBLHEVET,
“EERED LS BERFEODTF,

ARV CH D& S BIEERERFE DD FDHA,
NFEAETEFZSIO>RDPBENDNEO>TLBDT,
REDHBICBFMEOCHFET BT LIEHY EHA.





images/00060.jpeg
56 Chapter3 {b2#8&

3-1 1F %4

EFOBFELICEST, 1 VBAETETVS. H

ZTHLIFEFERERICDOVT, BELLTWEE L&D,

pAITEF(FEL) ZTEFRLTRELLWVWS MUDLRF (F M) D LRK)
HEHELE Lich,

FELEFHRIHRD, RHRITZBESGRLHFERS L, ROVLEFYEEA,
LHL, BLATVLWBREWTIEHY 8. BF (FEBL) BEFMLENaT (S
VAT V) &, BF (FED) ERIFE oA (&4 >) LOMIC, MERN
ERLEAFV/EGEBETHINTT,

FELZEFRLECBEVERD, FELEDLTHLEAEIVTWEVWADE S TI R,

REJTFCIRBRARDPSLEZHLANNDSE, 1FVEENSBHIET,
(BBRR, kEBARICOVTUE, BEOAHRTHEALLGIRTEEEL L)
AFVESLTRENERRTHIEZR, LEXLBTIF L/ OEHHOICES
LI EE R B TREY LA,

PZENaTECIEVWS TADA AV ES LThNhENaCl &Y ETH, Ca’te
CrTIHMEER G D4 > DM ZE 0T s CaChLe B Y &

BFPRF, A4 VEEQHFN, MEMICHRAELRVRLEELTVSE
HEEREVDVET,

ZTD55, A F/MEEICE>TTEZRRE, 1FAVEREVVET,
($ERDEEIC DOV TIE, Chapter 10 CHRBALEY)

1A/ BERBEENEOOT, 1A VERBRR-BREIEVEVSHEL Y ET,
2L, Kz EITBIT 3 EEEDBEN, TNTNDAF /DD NBEDHEZWNTT,
KORTIEZNZNDHZGAF I PRBAAELTNINTILE>TERICENTS
L5120 T, BREETLOICEVET,

_POJ'IZL‘I e A VRBRONRE
O fFEENRBVNDT, MS - BREDEL.
O HREREREBILVH, MBARMAELEY, KICBEDIT E
BREBT (r7vCcHpn3n5),





images/00062.jpeg
58 Chapter3 {b2#8&

3-2 #eHae

BEFHETEFEZHRETSHIET, HEHEARTETLS, H

AFVHEOTEF(FED) DRIFELET BRTF (RiK) feb LIFEL,
ESLTEHEBF (FED) ZFMLIELKBVLEF (RK) HLET,

LS TRFBLEITEL, RED—BELTFELEFL LBV THERLDTT,
ZhIERFES LIE, BFERBLT, BEVORABREFHESICLESIELET.
KRIEBENREFHEZ21cLELSELEY)

BIZIEKDFIE, 1 DOBREFL2DDKRRFHIEFE2ET OHELEST
ET, BWCREBRFEHNARBLLG O TVET,

ZDESIT, BFEHBLE>TRFES LIERT R L%, RABELLVET,
A FEREDENEERELTHEEEL&OR)
KERFEBERFOBETNIIEFE1ATOHLE>TRERHALTEY, chz
BHREaLLLEY,

—7, ZTBLRED LS IT, BERFERERFOBABNHVEFE 2T OHLES
THALTVWAHEE, COBARZZEHEEVVEY, —EESIIEFERICHNTEN
BEELTVEY,

TADFELEHEISELY, 2ADFELEHRHBLTVBLEDIFSN, RIEES
LRFESL) DOBHAYHENA A=V TT,
BRAFRIEEH/EICE>TTETVETH,

BRLOBY, —ERELVERVERIKEDTVEY,

HERBICE>TTEZHAE, RABAOBRALVL, FIVEVFPRH(E
5560, ZBIETARSIONEATY,

HERBBIIAZRBN Y (FEL (BF) Z2HBELTVWADT, BnBNICEY <
BLDTY 1), BR - BRABEI>TVEY,

EEIT, KITANZ R TIEESRINE A, 2FY, KITFBEFELDOTY,
HERHSR, 1F/EAEYLHOEETY.

POJIZL' . HERSOBSOMHE

O BHTEVWRREEMT D (FIrPEYE, B8, “BIESIREE),
O MR -BEHBL,
O KICIZBIIRL,





images/00061.jpeg
3-1 1AVES 5/

1A VHEEDR

© nacl

BF O
‘Lo TZERER

- AFVRETTELRRBDIE,
1A UHEBIERIEETHRED,
B - BERHEL.

SETRCISERTROBEE, ) t
1AVESHBOALS .
° BREBSEESHBND, KITBEHTE

BREBS (1A VICHDNBDS)o






images/00064.jpeg
60 Chapter3 {b2#8&

3-3 BFR

BFRTRTE, BFFEDLSLRFSATHFRE A TL
B, bHURTILS.

p38~ 41 DEBIEVETH, RFREAREFHEN8 (H,Hel32)IChB L,
RERTHOTLE. RFICE>TEELDRRABREFTY .

LHL, SETORFOEENTIR, BARBEFUNDEFLELENHY,
RO5h 2T,

ZZT, BAREFORFERREL TOLYPT L LIDN, EFNTT,.
BFREEITBIVL DD — VDB EY, TIUIRED TEBRDTEAEL £,

EFRXOIL—IV
® BEFOAYIC, 2XAEDELHY, ZICRNABREFEHNAD>TWNL,
@ FTEBEYEDGEVEIICA>TV,
@ Hé&Held, BHA2@LLEL,

ZOREVICLEEDADE, H~NeDBFRIFAER—TIDESITHEYET R,
BFRIETRBEYEDBEVLIICASBDT, BePODBFEBEICITEELETL &5,
(HEHelTIET X 2EDELAGBENWTEERATEEEL & D)

BFREFS LT, HBHEAEDBRFHLTEDLLNYPTLBVET,
HEFELIF, BFES LABARICHZEFZHLAL, HBELTTEZHET
LzDT, BIZIRKERF2DOLBERTF 1 DNMEE LT TERKDFIF, GX—
IDESTHLKTEDNTEET,

2EDBF AR > EDEBER &L,
2ODEFIHEETNTLZBFHERTBFH,
HERAEROEVETHERREBFHE VL ET,
e, WEA>TOENBFERHBEFLLOVET,

15, BFAEFESII LT, BFHNESIPO>THEEL TV BDD,
bHrUPFLHE>RTLED?





images/00063.jpeg
3-2 #HERS 59

TogEER =

FRCERDEND I a

%

BRERD
BERROIDK

S

PR<HA

LEL&
WEEORBSE
EODK

HHLNFEBF
FEFRBAD

MOLLFEHZE
2ABHBELT
WBATIHS

HERE (CERS)

| HERSDRS |- LARSTTERRIDIE.
FITPEVR, 28, :@ﬂ:b’fﬁ@t“)

KESBMES DD, BR - R

KICF BT,






images/00066.jpeg
62 Chapter3 {b&#Es

3-4 BEk

BEXNTIE, HAEFHI1ERORTRY. }

HELTLW2EFHZ, 1RXDFTRLIELDZBRELEVVET,

PIZEHBLTVRIEFHI2HDOBEERB_EHELLEHNDT
2HEDWTRI CLITBEVET,

e, #FALTLHEFHHIHOBRARB=EHELELY,
SEDHTRT C LITBEBDTY,

ZNTIE, 7YEZTNHIEEDESICRT T ENTESBTLEOIN?

®© YR, BRFOBFAEEEET,

N-+ H- 4+ H- + H-

@ R, NOFYDEFHEH8IC,
HOB YW DEFHEN 21CBEBEDIHERELET .

H:I:\]:H
H
@ REBICEBEFNE 1 ADRETRLEIETR T,
H—I\II—H
FI

Zn&SIT, MEZBRVTHOFROBEDEEZR LA EWERNEVWVET,
BEXNCTRELFTEFHRERLET. AX-—JDOATEFRELBERDEVZHE
BLTLLEVR,






images/00065.jpeg
3-3 BFR 6l

SETOEEHZ BFR

FEBEHALT
RELEVD

AHREF HEBFN

ccEqFTOokbL

BEBEMICBROTVDDIE
IHABBFN, 2 DDRFTHE
SNTVBDBHEBFHU»






images/00068.jpeg
04 Chapter 3 {bL2#&&

3-5 miEe

REEE, FHEEFHERIFEATHET 5. H

HEEAIFEDS, BFRE/>THFERT ZLIKBNTERERVET,

ZTNTI, p62 TCHTERT VEZTDFINH) ICEBLTHEL &,
BF(FEL) ZHBL, RETBHIEIKFHLETVEZTHFo

KIFESITIE, ORRERERGA 4> DRIEIC
BF (FEL) Z—ANICDITERABTENTERZSSLVDRBLHYEY,

ESLToT?
1E5, BORERBFEFHEELEODTLRLPH Y EEAD,

ZOHFHAEBEFHEHNCEREBTHIEA ST L THERELBEVET,
HIZ1 28 BF 2L TVEVDT, 2ENDBEFEEASNTESEEEY,

THO5LTTE2HEKEE, BERSLVVET,





images/00067.jpeg
3-4 e 63

—)NI M — M=M

3
:6::0::0: —_— O C=0

L_L_i?‘“\hat






images/00069.jpeg
3-5 BfIfS (555)

BBV !
TN
ROTBK!

B/F, 186
BEOTBVATIH
2BEBHIBTT
<rEzEh

H+

24T 1 BD
317>V BAIER

ERUIC2BED
DEBITINZBAT
BEBSD

H: N H+H —>[HINH
H [y i_i






images/00091.jpeg
PE—
DHDBFL)

Nhto

[ntroduction,

SBEDBICE
ENEFORFRFH

« WKDEFoES,

+ WDO&EFOES,

107%em CHABICNEBRFREDE

BE 102 ~10%g

ENKBVDEEICHEDDD ?

ENLBVDFRICBEDDD ?

SENTVBAEZS?

R &

87

RS

| B | | AL

‘@
l

| HE(e) |

mol &P
ZZTVKDOL !






images/00090.jpeg
Chapter

ERTE -

ZC®HIC

Chapter 2 TIZRFDH3E, Chapter 3 TIEWAWAGBAERESICOVWTMELE
(0% 1%
TETEORFPRFICDOVTIE, FOVREBRINRE Y& L,

RiE, BRF2EETRREE,
c WKOEFO B ERLSBVDEEILLEZDON ?
c WKOEFO S ERLSBSVDBIRICEZIDH ?
EVWSTEEERTHEL LD,

HBABINEVRFPAFHEICRZISSVDRES,
KRTEBETILBEBICE, ENKSLDHEHAEENEEIVDTLEID?

1F5, HBBEDEOTWVRHEDS. ThHIglRe L5,
ZZIIEENCBVDRERFHAFENTLBDTL &S ?

ZOETHEITBE
mol DEFEL, ZTNUCELELLEOTREDERTFOMER, NFRICOVTHT,
mol CHEB KR DRMZEBHBEICITASEIIKLET,
R#Elc, RFE - -HFE XELZAVSHEL LTRENTE,
RELAREDOHBEEZMRITZEIICLET,





images/00093.jpeg
41 RFOEREAHEE 89

RERT °C&E
128 DEHTHEAIZ

BRTHBLE,
6x10*@o7 !
ZhzE 1mol EIFEFES

6x10%@! =1mol

—> 128
—> 1g
1molT
23
6x10°®)
ZEDIFEEEIC

—> 16g

BBZ

—> 14g

ZR(BNEE : 14)






images/00092.jpeg
88 Chapter4 BEFEEHTE -

4-]1 BEFomEcaAvuEs

El

6 x102ENDZ &% 1mol EEA,
®F12CIE1mol T12g, OEREFICDOVTIE,
REICHTZHEPMEEDPSTmMol b=V DEEDN KD SN,

ZDELESOTHEADELT, FEALBABLADNVE LT,
TRVBRFHRABZL, TheErty b TOELIEETES AR

HBH, WEEVITDESTRERTF "CE

129DDHFATIE, HOLIKOEBTLERVELTVE LT,
MEIMENS G, FHB&DE M2g) ZIRTELTAE TR 25PHEL D,
18 THAEFNIESg THHEL T, 128BEM 25 LY

ZLTHRIF M28) DREVRERTFEEDETATFELD,
EFSRRERTFORERZITHDE

6 X 102 Fo&EWVWSDTT., TD6X102EDT LAETEAROKELL
E: 3

HMEUBERENL, GALESPEHFIFHELZDT,

sz nE1mol EMRT &ic LE Lz,

55, 1molid6 X 102 @50 T,
ZOmolEWSBNUTREMEDEEAPMEELVVET,

BEE51D2, EXF LI

TREBRFH 12815 %, D Imol=6 X 102EDKT, MOEFIEEgITEDA
557 Th, §lEVLY FTEHZDIEHAE L ELN oo o ZORN RE
REFDEBEE% 12 LT, thORFOEE HEHER) HMbHNIEV WAL &,

FARNTCHBE, REBEFOEEX 12L& LIc&EIT,

KERFHDOERIZ 1, BEREFOIK16, BERFNIZI14L27EVSDTT,
(F>2Z3FLAGETTLRT?)

DT, KKREFIEImol Tlg, BREFIE1mol T16g, BRETF I Tmol T 148
BOTY.





images/00095.jpeg
4-2 RFBEAMIE 91

.7 HBA0ADISAE, 30 AH50kg T10ADI60Kg =07z,
Zny 72033131‘:31$§I$L1< 5h?

50kg
1@%5@?
- 60kg

‘ ENENDHEICEET DIABDESZEHITTELEDES
#E3t

50(ke) x 22N | eotkgrx 1N _ g5 5y

EH

40(\) 40(\)
) EREIBAIEND 2 DFELTED, ZNENTCI

LNy (GENEE : 35 H175%, YCl ({8xtEE : 37) H'25%D
FHELICBOTVS. BRRFOERNEEOTIEERDK.

*EﬁﬁsaSS‘llll!Ill’

BEE:37

ZNZNOENEECEFREEZHITELEDED

75 25
CCin?E%l

#25 9 o _
35><100+37><100 355






images/00094.jpeg
90 Chapter4 EFEEHTE-RE

4-2 EFEERE

B ADEFET B E X,
TDFELDPSFEHEROTRFEICT B,

MREICHT ZEANEEENDHNE, Tmoldblc) DEETHDHH B

EWS T EIFbE 2 ERVET,

AL, SLORFICIBRAMES (p.36) BFEELTEY, XATOFELRIIZIE—
ETY. AUFES LBREENPLESDT, THITOVWTEERLELTREL
WD TY,

£33, CABREDNS S ESIPOTHETZDHAVLTLED ?

5% 40 KDY S5, 30 A 50kg T 10 AHT60kg s 570
CDUSAOFHRERFOLSH?
(BEDR| CNENOREIIFET 2 ABOHAEHRT T, ZLADERELLOT

3000 1000
aocny TE0tkel X450

50 (kgl X

=525 (kg) -

EBRYVET, IhZ, RFIRDOVWTHLEBLTVWKDTY,
FKHBETNZ0H, EXRFOENEEDOFHEROZEETT .

aSRIE T RERAL 2 DIFAEL THY, EhEn ®ClUHES : 35) 5 75%, “'CI
G :37) 15 25% OFFAELLIZ 125 T W1 B o LSRR T R LR O 17 R 8 o

(mEDR| ENENDRTOMMERICHALLERTT, ELEbERELLOT

75 25 _
36X 705 +37 X155 =355 -

ZDESICLTROTABNEZBDFHEERFELVVET,
BERIFEHNFE LEVTERDBEE, ENEENZOEERFELLEVET &,

_POjﬂZ'J ... BFEOHE
0 BEFER, (AMEOBNEE X BEL) DINTHET 3.





images/00097.jpeg
43 HTE-RE 93

. HTE - RER RCSEFNTODTRORTEEZLED | q
BEED |

H,ODHF&8 = (HDRFE) + HDRFE) + (ODRFE)
- 1+ 1+ 16
= 18
. BFELHTE - RBICBMEOYBEELERICHS
— 1mol Bz DEE (g) #ERLTWVSHS  g/mol

HODRFE1 — EIEE 1(g/mol)
ODRFE16 —~ EIESE16(8/mol)
H.OD5F£18 — EILEE18 (g/mol)

\'4
@ - 18RBEDO) T MHT1000A - 1000 (F/ERS)

* TABEZDDABBDIS00 G weoveeeeeees 500 (M/A)

BEHOABRIEN<SH?

500 (A/X3 % 3 (K) = 1500 (A)

A 500 (A/A) DisEIC3A T &,
b=15)

ETHEFU»

[pA  k(H0) H2mol BB,
Y BEREEgCRRIN?

18 (/) x 2 (;p6) = 36 (g)






images/00096.jpeg
92 Chapter4 BEFEEHTE-RE

4-3 532 X8

SFE-RNEWF, BEFEZRLAELD. HET S & XITEM
b=

RICHDFEICDVWTEATVWEE T, 2F2l, PFRICEEFNTVEITROR
FEEBERRVWREGFTY, AIZIEH,0DBE, KEX(RFE 1) N 2ELEX (R
FE:16) MEGDT, DFEERDADKLSICLTROSNE T,
DFE=1X20E) +16X 1A =18
AFVEETTERMEPERBOMERA G ETRENIMEIRL, DFEDHKDY
ICKBEFEVE T, ZALWDFELRALT, 1+ yAPERIICEENATY
ATEDRFEERLEDETROET,

RFEPRFE - NER, HMELOTHERBSYELAN, Thh1molEE
PEMALLIPERLTVAINDCL, WS T LI, TORFEPHFE -
REIC (8/mol) LEMEDIFTRI TENTEET,
COBMEDIITERLELDZENEELVLVET,

BIZIE, N4 SO 1 EEREE 2 100075, 1000 (F/8E) T L,

AR AH T 500745, 500 (F/A) EWSBAIICEY £T 1,

BHRIC Mmol T gh ] ERLTWAEIEEDEMIL, (8/mol) £%5BDTY,
BiizEbALBRLTVNRE, EAGHEZLESVLHDDHBDT, £T
HEFNTY, 1 DHBEEBRNTHELED

BRI 500 (F/ A) O EIIC 3ATH< &, At OABREOL 50 ?
500[P3/)U><3[AJ:1500[F3] Y =
HIEICELT, (A/AN)DRBEIAD TAL NI ENTHEZ, M1 D
BUELIR, COFBHTERES, EVOHER>TALRTY &
K (H,0) 0 2mol 55 & &, TRlEflglT a2

(BEHD| KODTEIEI8LENDT, EILHEEG18g/mol
&>T 18(g/mol) X 2 (mol) =36 (g) "'@

15, 255% moll MEAT, gl FEHHFEY & LTk,
EZAGLTCH BAIRBEINE, ES5P>THEAELSWL DL HDLHY ET 1,





images/00099.jpeg
4-4 1mol DS BB 95

S ZRIRET
1mo) ¢ummp 22.4L
1mol & 22.4L
EERETSHERS - { 2mol & 44.8L

(0C, 1.0x 10°Pa) 3mo| o 67.2'_

. Zﬂ&f’éi;‘;&)ét ~~~~~~ oo
SFOH (BEEHOES))

6.0 X 1028
@
e ”'1
N —

(B2) " | @
(5] NzoﬁﬁA 283

f) 84g DEZR N, DIFEIRE, FBHERETEALH? EZEUNODER
Y FEEE14ET3.

@@@ @@@ er

<>
‘ i A @ ::i?‘\"—)f:'—}l






images/00098.jpeg
94 Chapter4 BEFEEHTE-RE

4-4 1mol DRAEDHEKE

Tmol D 5kIZ 22.4L ThH % (IFEIRKET).

EABRF, BFTH, ELKE(0C, 1.0x 10°Pa) KEVWTRELE S,
1Mol DHIRIF22.4LICHEB T LAHSNTVE T,

EiFThi,
IREOBEICLSY, RE - REOSEKE, REERICERODFEEE]
EWSTRAFADZEAZ, BRITOVDWBRLHLDTY,

KFEH, HBEFR O, HERN, LIZERAE (0°C, 1.0 X 10°Pa) TldKAE LTHEELE T,
EDOREE, TMolDDFEE>TETRICDDHIS224LICBEZDTY, £WST
&lE, 2mol DEEFE O,1£44.8L7ZL, 3molDEEN,IE67.2L EWVSTETY,

ZZETT, IMIDEFPAFIFENCSVDEST, ENKSVDEKT,
S[FELESENSSVDOBRBEEONDEBRTERLERVET,

BR—VILTNEF LEHDT, BEEBLTHTLLEL,
InzEAE, HERLTINTROSNET,

84g MEFN, DHFEIL, MIKETRILA, LIEUNDRFEIF14ET B,

(BEDR| O EA—YDLEEATORDEIIC, FTE8IgEDERBEL & 5o
LT, fimolh&EZ %,

@ ZHEFEN, TTHS Imol T28g DT, 84gld 3mol EDHUFE T,
¢CT, molDECAIZ3mol ENERAE T,

@ HEEF, 3mE>EAMAILICEZHEEANFOLTT R,
Tmol TEUfk(4 22.4L EOT, 3mol T67.2L €

INT, EAPREVE LI
ZORZEFZIE, BNROS5NZIETTI,

WBWALREROMELZ, IMTHELTHE L&D,





images/00080.jpeg
76 Chapter3 {b2#8&

3-10 LWABALWAESFEAH

BB NDBE  HERFE> AT U HEE>EREES
>KBRFBE>HETNLS N
>T7UFIWNT—=IVAAH

ZZET, RFESLOIHBHEALTHFHTES LI FELELLTELLD

TERDFES LEPBHEUDVTVET,

DFENE TP 2TFNT—=WRAPENSBOEIANIESEET,
TNREALRFICLIIS< DT, BEEFFRICERESVLTVET,
BEOLE(ENNIEE, FTFENRELLBIBE

72TV I=WANBRELEY, TOER, MR- - BREEBYET.

BEERFR, 77 TNI7=NAAICMA, RFREICHERHESINHELCS D
D FICENTRIR - BRAEEYET,

Fte, KH-O-H® 7 vt KEH-FOLSBKERFHE, EXBREEDOAELR
F(F, O, N) b5G2KREEMAFH, DPFETIEIEEEKRFEH/BELVVET,

77V TIVI—IVANS, HFEOBEINGSINE, KEESL, EhbHEV
NTY. TDES%, AFEITFS BV AZRITL TRFRANEVVET,

AFEANZHEVIAICEND E,
KFHE>HERNESIN>
Z7/FNVITI—=NRA

EBYVET,

BDRDESIL,
BEANICHFENERAD L
BROEFELTVLDTEH,
KEFEEZEELCBHF, H0,

NH; G EDDFDIHEIE, DFEHNEL
DYILRBITERDNELEBDTY,

100

50

S B

—50

—100

—150

20 40 60 80 100 120 HF®
KFREEVDDFEEHR





images/00082.jpeg
78 Chapter3 {b5#&8&

S-11 AF#&

BFESLPFFHEANCE>TIIEASZET, FFHERR
TETWLWS,

p.56 TI&A 4 ViE&, p.58 CIIHBBADERICOVTHHELLE L,
th@!f‘uaati. A4V PERFHEENICRAELCEFILTTERZLDTLE

V, BREEDDIEA TV PEFRIITESHY Ao
E?b‘%ﬁ%éb??%f:ﬁ?kﬁﬁ. RFEN (T7UTIVT—IVRS, BEKH
BB, KERER)IKE2T, HUELLKERIL, BREMEDIIEEHHIDTT.
CDfERE, BFEREVOVET,

AFEHE, RFEOHEREELAF VHEELLUNZ EBUDEDHHBLDT,
HEBEICLBERP AT VBB EURND ENFRRIPHESNTEALNTY,

Ffe, MBAT 3 EHEBMENEETOFES LHANINIILHE>TLEVEY,
2FY, MEMBVLEVNSTETTI R,

NFERDAELTE, FIATARBBVET,

RIA7 4 RAEZRIEREDFEDS LHADFENICE > TTERERT,
ERTIEBEREGO>TVETH, BEICBVWTH L, ERPBIRLYBLODT,
K[UKICBZEOTLEVET,

DFRERICIE, MICHITR, FIELVGEERERELDLDHAZVTY,

_POJ]IZ' e A TFRSOME

O RFEN(Z7YTFNTI—NAT71, HERNESIA, XK
FHEB)IKEOTTES,

O PHENLTHES,

O FEDEL warsLrs),

BFE, DFEOEEDBREEZETLDHBE, UTDLIITHEVET,

HEBEE> AT VHEE - 2BEE> D FHEN
p80TEHAALEY





images/00081.jpeg
3-10 WBWVBBHFMEA

PFREAH | FTPYTIVO—ILARA, BEQINESH, KFES

BRE, DFRAICKZSL DT,
(jyy;wg_wzh}wwmﬂ.wmw —
3At®ﬁ¥ﬁkmrb<$mmh 1

\
O G, |

\

IPIFIND=ILAN |

Q e Q GHFBIAZOEEASL) S |
|

([ BESNBIN |
ﬁﬁﬁ?tu 77??»9—»2ﬁk%z? BEQNGRSIH

|
|
© o asaﬁagram |
(@D F) ¥
i

‘7\y1|:7j<$HF 7J<H20 PYEZPNH. BE, HEBGRME |
| b\xéwﬁ(F o, N) 0)7J<§1I:A%7b‘“ﬁ¥%ﬁ’d’ﬁ%>’f¢a

H 6~ ot
(7J<§1I::.4%) @{D ..... @ ..... @
‘; |

ZD I DEDFHENENSE
FrzB<hniEsd
KRG > BB
>T77YFIWO—ILAAH

DIELG »

77

e e ) l






images/00084.jpeg
80 Chapter3 {L&&8&

3-12 eE#E

E<ORFHPEHEFTRHRAIBILET, ERHEAIRTET
W3,

FRUDLRH, EPRPTIVIGEE, EBORFEEIEL LS,
(ABRRDEBTRICHFEINTVBEFDIETY)
ZNSDEBDERKIE, EREFNAIRLAEBAELTTETCVET,
COeRRFHOESZREBHESLVVLET,

LREETIR, BMYARERRFORARINELRVE>TVEY., TDRH,
BFIELEDRFREZBENT, ERAZBEHICHERNET T,
CDBFERICEABFLEMUET,

54£58, ZLDBERETATELDFELOEAZHDDDESLEETT R,
BOBDEHIGEVETABTFELIIPALRZTBEDIC,
RARDBEFIIEHABFLL>CHRAICBERY T,

L BFHEAICEITZ0E, SRARDBRBMEE (p.70) HhEWes, 2FY, B
FERFRDIFESICE]25HSD (RELTEL) DN EWVHTT,

BEHRHEFHH ST ET, SBIEFHENEEHEEHSDLET,

- BEREFIIEGPEFEICBHERNDIOT, BPERELSETHELREEET,
cBHBFHZ IS DIICEELTVWS S, BRTFORFHAVPLEWETA
T, BFES LoEERYINE A, TDTEHNDS, BiE-EME 2L >TVET,
cERBIIHEORRDBY T,
CNIZERBFIHBT LK > TRIBRRTT,

POjﬂt . RRBALSEORH

0 RFHRHEHEBEFEMO2CETHALTWVD,.
O BnENE, ERESHEIT VD avages<ad),
o Rt -EKEZED.
o BHEDXRRNDD.

¥ RMEE, EHEMZSEEGLEDY, RPBICERTSHHE,
WM, 5I0RDEMRCFIEFEEETNZUE, CRIBESEEERE,





images/00083.jpeg
DFiEE

3-11 3FER

< PFEANICKOTTERRBRDI &o

FVDFENDSINTHFHEXD, BRE
BO2TWVBDT, PHEHKTESN. KTZ,

ARMEL,

“EERFRDFESR
(RSA171R)

BLEBREE, MRD
E<BOTLESDD&

RSP &
BRTIEFIICRELT
KUERICEDT
ULESAUP

79






images/00086.jpeg
82 Chapter3 {b&#&8&

3-13 eEROHERIES

BEEHLWIE, B TEITRKDICERLKLS ! H

EERBEBICEOCTEZRALRENHER (REHER) LV0OVET, <HLLIEF
Chapter 10 CEUET DT, TTTREARNEZ LEBNITBEIFICLET R,
BOERIK, EBREFMIAELLDHIATNTWVWT, BULEENEEDLRY
EBENTWETD,

ZORZOEINER LELLOEREREF LV, BRETFORNOBELIE BITHTF
EVWVETY, BURFHMIBELEFELY, BRICE>TVWEEVNSTETTY,
SROBRRTICE, HFOLIFEF, ALIFRF AHFRBBED3IOHHUE
Yo TTTREDIARFEBMOILABFICOVT, REBEESRELET,

& BDEFEF
- BRrE 1 8
- BARFOREF O : 218

C R 7'=£2a (BURFOI1DDREZ LT D)

”
=
S Th
£
i

$

s

2 : 68%

¢ HLILIFEF
- Bgfigk 1 12
- BB FORFOHK : 48

C ¥R r=£ia (BABFD1IDREEeLT D)

- FEHREE 1 74% ["ARZEE]

REHE S 1EORFHIET 2RFOHCT, RREL
ISEREF DEFED S 5 DE%%ERFDRDOEFRED &
HTWBHENDTETT,

ANABRBEBEIAERDLSICEYET,
BIEIE 12, BAUNRTFORFOHIE2ME,
FHEEIE74% T,

BFORE +x4+.5x4+1=2(8)





images/00085.jpeg
3-12 £RES 81

| EERES |- SROBBICBVT, BAROETFHEEDRT
HEHN, BHICRRANEBZEIREDIE,

BHET ERRFORFH% g’,g’

BHBEFZFADD
RFHHABLEDT
WBDU»

 BEELET (BFHEHICHETNBHE).

Bl - ERESD (RBPORFHBNTS, AOEBFE
HELTOBED, BEHTNITLY,

 BEOHRE B (SHBFHBHBI).

CCinoE%l






images/00088.jpeg
BRTERBOIC, [V|FTvoEDIFLS,

I T O I O

\ o\ o/
< TN
. AW/

pa— L =
FxvdH

“omb

s

5D
A FVREEHERBEORDTSE, ZNZNOENE LT

BRELTWVS.

TAIPRF, DFREDNEDRURAUEULLEINTEHIET, BRH
ES5N 3,

BHOFOHEEFH, FEHBEFH, THBFOREBERXDIENTE S,
DFADRFOBEDRDTZEFH, BSATRIIENTES,
HIHBEBFHRE—HSNICSITTEIHER/ESZERMUBE NS,
BAREICEODTCTERAFYZEBIZVEND,

B A Ag*, BIA AV 2Zn?F, $FYCuP, A FYFePH N
BT VEEDEE, ZNENORUH, BRDDDLD.

BT DBIFDDD B,
BRIEMHEICOVTHATSHIENTES.
BEDFEEBED FOEVZERELTND,

DFEAICE, T7YFTIVT—ILRAH, BEKINBRSIH, KRBEBRE
D&

KH-O-H® T wibKFEH-F, 7YEZ7 H—N—H D5 F@ICFKFHS
GBHEREND. H

DFRDFENICLOTHRREED,
ERBEDOLHZ, [BHETF] EVWSSEZREOTHUPTED,





images/00087.jpeg
3-13 EROBRME 83

o s —

- B 8
> VY

« RFOHE2

ROICIF
8 BORFH

© R r=§a(ﬁ¥®1 DEaETB)

: =
KN3 DD [
Frce ) S

[ mhussT
|- Eofuz 12

© R r=ga (BFD130E0ETB)

AL 3 DD
RFICEB

BOIHEFE, ELOBTERVRFEBVRTF |
M ADFDELTVZH, EODVERFORICS,
SLVEFERUERET 4 DORFHELTHENS
BRAI 12 BAL






images/00089.jpeg
Chapter

RFRLHTER - RE

4-1 BRFOHEELENEE

4-2  RFEELREMEF

4-3 HFE-R=E

4-4  1mol DR EDKFE

4-5 BE

4-6 WE, BEN—tY MEEEFE-fHE
4-7 TIVEELHEN—tY MEEOER
4-8 K EAD LIGRROEE

4-9  AMRE

4-10 EERISKOMEY b1z

4-11 {EEREAOEHE R





images/00187.jpeg
6-11 1AvtEm 183

Yl &o50RENIESTLES?
=15l

Cu?*+Fe —> Cu+Fe?* Cu+Fe?" —>Cu?*+Fe

#H<EFe

Cu2+

ZDEKSIC
DML LT

| ERRERIOE—H— |

BERS----

SR
1A VEERADNB DI DS !

(E>BHA A VICRDPTVHDIL—)L)

KEICHBELEZCuU

SRO- A VLS (14 VIERD DT VBL SEELAEED) \
YyFE ®/IY |
|>K>Ca>Na>Mg>AI>Zn>Fe>N|>

fé (B1)

£ 2.2 ®
Sn>Pb>(H2)>Cu>Hg>Ag>Pt>Au |
(VY FICBZ5HA, b TICTAR, O??iéﬁﬁ) I

BIZIE, MgldFed&DBAA/MUBRAHNAZNVNDT (7 VICBDPITNDT)

FLDES

»rzvmmbau , ,
h%' THELR -
24,
(ﬁ;w&as) Mg+ Fe
L\L1/u7"
CCETHoEL

Mg2++ Fe

(RINIFEEL)






images/00186.jpeg
182  Chapter6 EfteE®

6-11 4 F1kiER

Uy FICREIDE, £6HTICTAR, DETEDER,

RO&LSBERIEBH>fcLE, EL5DDRISIEEH, EBESMIIEHE LA
EESHEGLEBVETH?

Cu?*+ Fe —> Cu+ Fe?*

Cu+Fe?t — Cu?*+Fe
WEGYULWbNTEhH Y EFEA L,
EZIE, BROOR. CuP'+Fe— Cut+Fe’"ORBHIEHE T,
HERES, KUBAAVICHEYRTOEHDOBEEL,
FYUBAFNTBEIITKWR(D) A1 F VBT > TWEH 5T,

SBAKBRPTHRAF VILESS ETREAESF  LEREVL, 2BO
FUEREAEVES A SIBICENZLDERBOCF T E VVET,
B, TOSbETHEAEL &5,

SRDA A 13

YyFlc HYY h
L|>K>Ca>Na>Mg>AI>Zn>Fe>N|>

F)b & (a2)

Sn>Pb>(H)>Cu>Hg>Ag>Pt>Au

BFIZ IS, MgldFe KW HAF MUBADKREVDT, RDK S BRISHEHE T,
Mg+ Fe?* — Mg?* +Fe

A VHERDOREVEIIFE, (FELPTVDT, RIEEANE<BEITVET,
ERDOA A VLERERGHEEZELHDT, BEBELTEEEL &S,

RO 1A L5 AL

EBOIAVEH)LI K Ca Na Mg Al 2n Fe Ni Sn Pb (H) Cu Hg Ag Pt Au
B 2tk ‘ REOBEEN, BILEREDS ’ BN
Y SE=-T)

Keomm | TEC_ . Url k@mee | mRLBL
| BUSRE lgn Rm

5 | PEEGE BUBCREL [ RO Eke
BEOR | iz =i

* PbIFIREEPAIRE &IERIG LIZ< LY,
Al, Fe, Nil&, RFEEEEIIRBIREL T Y RISLEL,
FREIGRIERERHEERZS 1 TRALILBREDT &,






images/00189.jpeg
7-1
7-2
7-3
7-4
7-5
7-6

Chapter

Beld?

RIVREHM

AT )VEM

MEBHM[OBWEEED R EDIEEERD ]
AEBHM[QO1 4V RIGRDTEMR]

ARt





images/00188.jpeg
BRTERGBOIC, [V|FTvoEDIFLS,

O, O0O00 O O OO0, ogo;, O

pa— FEV

FvH

' WN
N
P

BibE R, BIERNMENT BIETHD,
BITElE, BIEBHNELTEIETHS.

BHEORFORIEHME0TH Do

EEMDBE, Na, K, HDEEKD +1, ODBIEHN —2THBIE
EEBEEUT, BEBOBINZOET D,

BRFITYDRFOBREHE, ZD1FYDEBICELL,
BRF1TYDRFODBECHDHBENK, 2017 DMBUICEFLW,

BRACHNMENT B EZE [BRESND] £,
BRICHDEA TR LZE [EREnsd] W3,

BALBRIE, BFOYVBERILSEIMERDT,
BHBEFETSN TRIEBDRDINETH S,

EITHIE (&, BFOYETETSEINEBRDT,
B BSBRIESNTRIEBNMER INETH D,

FRBXZ4RATY TTEDIENTE D,
2DD¥RIMAZEBVNT, 1ZYRBREEDIENTED.
1A YRIBADSEERBAETHRSE SN D,

BICETTRENTT IBDF,
BLEl - BREINRR I De DN Z20E2EETH D,

1A VEHDIEFEEZ TN K<TEEDREN '
DEBANDDERBL »






images/00183.jpeg
6-9 BIEETRBOR (O1FYRmE—-=m 179

174 Y RBREEFERBICLTHELS !

Cr07° "+ 3H,0;,+ 8H"—>2Cr** + 30, + 7H,0

L 27y IO : mRICHA AV ENZ Do

L BIO=H0OLBAAYHAUDLEBDT (CHOLBAUDL),
TRDIC 2K ENZ F T
KoCr;0; + 8H,0, + 8H* —> 2Cr®* + 30, + 7H,0 + 2K*

{27y 7@ WA A YENZ B0

| BEBBETEOT, BIDSHEA4H,S0,ICTBREDIC,
I 4SO, ENZ £ T,
K,Cr,0; + 3H202 + 4H,SO,

—52Cr®* 430, + 7H,0 + 2K*+ 450"

P RAFW TR BLRINTIAYTHL B DT, HIEE- =
: 1F Y TILEYEES.

2Cr & LBMICT B12HIC, 3502~ ERMBEETCra(S0s) 51T %0
%D122K &S0~ T, K.SO, ZEEDo

K2Cr,0; + 3H,0, + 4H,SO,
—> Crz (804)3 + 302 + 7H20 g KZSO4






images/00182.jpeg
178  Chapter6 EfteE®

6-9 BILEARKONX [OF 4 RER—5TMK]

BAF (K HE)EBAF 2 (SO HRE) EMBICMA T,
EERERETHREE LD,

TEBM 2 e F VRISRZE, EFERBRICLTOCHEIRDVWTEFELLEY,
UFDIRTYTT, A7 VRBRAECERERICELTVEELL &S,

P76 DA AV RBHEE ST, PoTHELED,
—UOLBAY Y LEBRIUKES, FEBET CRISTEIBRIIOVLTTY.,

A VRISHIERDE S IKBE>TVET,
Cf2072_+ 3H,0,+ 8H* — 2Crt+ 30,4+ 7H,0

ATy 7@ €9, ABICBLIAZMRAZET.
ELD=Y OLBA 4 EA ) 9 LEEDT, WIIC2K EMZET,
K>Cr,0; + 3H,0, + 8HF — 2Cr*+ 30, + 7H,0 + 2K *

R7v 7@ ki<, MBICEBSIAVEMRAET .
BB TEDT, MAIC4S0,> #MZA 5T ET, EAD8H % 4H,S0,lc LET,
KyCry0; + 3H,0; + 4H,50, — 2Cr3* 4 30, + 7H,0 + 2K+ + 450,2~

ATV T EBEITRTOA A MeEIcizY, 44> Tha<aVE Lk, Bl
B IA A V1= BT AN EEOTVLEET,
FPRE 203 ELBMICT BT, 35S0 ERISEBEL &S,
QCrHIE T34 A22T M6+1, 350.271& M2—1 HB3DT T6—1 &K&WV,
HOEDE0ITEDBTH)
I5&, Cry(SO0s&EW 91,
o1z 2K+ & SO TIE & (K,SO,) HENIE, R T,
(EEBERRIC T+ & T—] O#EHDER)

K2Cr07 + 3H,0; + 4H,50, — Cr,(S04) 3 + 30, + 7H,0 + K,S04





images/00185.jpeg
6-10 Bit@mame 181

| BLETEE |

- BRI CETRIORR I 2B Fe DHDFLNEE,
BRI CRTTA BN < RINY Do
ZOMBZEFRAUCITOREDI &,

| BIASETAR, BUETRGORORMLT |
| BT 3.

BRI, pA78DILERIGK TS E
. KoCr;07+ 3H;0, + 4H,S0O,
—> Cr;,(S0,);+30,+ 7H,0 + K,SO,
K2Cr,07;& H,0, (&

1:3DEETRHID 15z

| EX—YORIEEDRES |
17V RIHEH
__MnO, + 5Fe?*+ 8H* —> Mn?*+ 5Fe®** + 4H,0

ERDEZDT

MnO, D¥EE (mol) : Fe?*D¥eEE (mol) =1 : 5
BILA) =

ZDRICEERATNUEKN,

30x107°: 5 x107?=1:5

MnO,~ DY EE FeX* ¥ E &

x=0.30 (mol/L)

&OT, &EAl(Fe®") ORER, 0.30mol/L B2, m






images/00184.jpeg
180  cChapter6 afteEs

6-10 BiExTHTE

BITH EBALRIE, BF e~ OBPEATES S LOLLTRET %,

BACHIDZ TS BFOME, EXFHVESBFOHLNFLVLE,
BAeH & BRI BFRRESRIGLET,

CORBREFBLT, BREDODLSEVEILE GETH) OREZ,
BENDD > TVBETH (BILA) ERISELEBTETROBTENTEET,
CNZEBEERAEL VLV ET,

ERIEHNEELRCTI R,

PIZIE, RDESLEREZRTHEL &S,

B BRIEOFRes (1) OARRE0MLIC, FrEMMKARDS & T0.30mol/L DB
SHIBN I LKBRERMTUESS, BREL 10mLABZ 3 & BRDBH
WIS 7m0 C ORI (1) AEROMEE G mol /LA =10, KOBLH - &
FLHID RSO o

Mn0O,~+ 8H*+ 5e~™ —> Mn?*+ 4H,0
Fe?* — Fe¥"+e”

@ FFRFCREA A USKICELUEL & Do
LA &R HIN RN T 2B T o DMAEED A DTN HDDT,
HooHl (Fe? ) ORXOmN AL LT, 2RERBLADYE S &
MnO,~+ 5Fe?t+ 8HT — Mn?*+ 5Fe®*+ 4H,0
COA A URISRORE LY, BAEH (MO, ) EEonil (Fe?™) 4,
1:5TRIBTSHIENDHUET,
RIUADA AT M? Sk (FEFHE) BOCHL, B H B4
MnO,~ [EFREEBIE DT, HWAKREBICHE > 10ML TRISH b EWD T &

<%

LA (MnO, ™) OWESE  0.30 X % =3.0X 107 (mol) @

EITH (Fo? ) OMIRIE, ¢ OREE 2 (mol/L) T3 &
1'X%=51X10'2[mol] ------ ®

ERUERT, OXEQRIGT 5 TRIBTZDT
30X107%:52 X1072=1:5  &>T 2=0.30 (mol/L)+-€ED






images/00181.jpeg
6-8 BELETRBOR (@14 YRR 177

KRICBIEETRINZEEDOTHKLD !

B(EEI |- Z2O0LEBHYUDLKCr0;

Cr, 02"+ 14H*+6e~ —> 2Cr**+ 7H,0

—#ESPOT
ZD2D2DXHS
RGREEDD ?

[ BTl |- BEEkTEH,O,

H202ﬁ02+2H++ 29“

LT
b“bt*é !

Cr2072"+14H +6e ] —>2Cr**+7H,0  (ZDFEF)

+) 3H,0, —> 30,+6H"+[6e] BfzL7%)

Cr:0;/°"+3H,0,+ 8H* ——> 2Cr**+30,+ 7H,0





images/00180.jpeg
176  Chapter6 EfteER

6-8 EBEETREOX [O1F vy Ris]

14 VRIERE, BEHEERHOERERDe DHEE
BATRLEDEBETRT B,

BIZIE, BIEROZYaLEAY T LKCHLO, &, ETH DBEILKEH0, N KR
IS 358, TNTNOERIGRIERDELSICHEYET,

ZoOLEA) TLADERBI  Cro2 + 14HY 4+ 6e™ — 2Cr* T+ 7H,0
BEILAKRDERISH | H0, — O, + 2HT+ 2e”

(FRISRIEENTENZ LS55 TRWITFEEA K, p.174TLODWIR
BLTLEELR)

ETC, TOBRCHEETADNRBYT 5L EDRIEREEELDTIH,
—FESIROTCIDN2DDRALS 1 DORBRAEZEEHLEEVLDTLLID?

ZHICIFE Y, BRIBIEFe OREEIRDILENVETY,

DEY, ZV/OLEBAY ILBNRSIEFe DEII6D,
BEALKRDRITIB BEF e DL 2DBEDTIH,

ZOHEDHDEZHIT, BERICKRDFEREADIIZ3ETZEV5T LT,

Cr0/7 "+ 14H*+6e” —> 2CrP*+ 7H,0 «ZoFs
3H,0,— 30, + 6H*+6e” «MmBE3FLTEFe DHE6DICZHX

ZLT, 2022o0RERBLEDEE T,
Cr0,2~+ 3H,0, + 8H* —> 2Cr** + 30, + 7H,0
EFOHEZHAZATHE2DORERELEDLEDT, XHS5EFe EHEHIT &

HNTEE LR,
TEHD 2 DRE, 1FAVRBREVVET,





images/00176.jpeg
172 Chapter6 E{b&ET

6-6 EBiLH - EH

BRI, BABESZETT 5 ETHRFZRILIEIMENZ L,
Bk, BOESZRETHIETHFZETIEIMENI L,

BLETRIS T, BLEETARRICEZ > TLWBDT LTz,

EF R E2NETHIE, BFEETEMEEETHEVVET,
ABRLTELL DR, BERBEFZEETEZ0T, ASERRBETEH,

Wi, BRFREFEETEES0OT, BRESBELKEIRS, LV0W52LTTY.

BIZIE, p.168 THENTZH0,+ HyS — 2H0 +SORISICDVWTRTH 3 &,
BLH EBTRIERDESICHE>TWDTT,
€& BE{LXEH0,DO0ORFNETEI N

= (ORFEEA TV BRLKERIE, BOEENETENDT, BILFITH S,
& FLKEHSDSEFHBEL TN

> SERFEEA TV FiitkkiE, BOEEIBILENIZDT, BEHITH 5.

HTFICHRERNGEE - BRAIEZORBZEE EHTHE LT,
BALH-BeHIE Lo WEER L, RISICOWTIREEHES LS5 ITBWEL &S,

EREAEA - BRAEZORM
0

& R [
BT LD M0, | HO, + 2 —» 20H
(B&tE) H,0, H.0, + 2HY+ 26— 2H,0
E S Clp Cl; +2e” — 2CI~
B anm HNO: | HNO, + H*+ 6~ —» NO, + H,0
b | #EEE HNO; HNO; + 3H*+ 3e™ — NO + 2H,0
HBTRES H,SO, H,S0,4 + 2H*+ 2™ —» SO, + 2H,0
Bl geyHvanUon@l)  KMnO, | MO, + 8H'+ Se™ —» Mn?* + 4H,0
ZO0LBAYUD L (B KoCr,0; Cr,0,> + 14H*+ 6e™ —> g’g‘lf:'f- 7H,0
ZEMETE SO, SO, + 4H*+ 4e” —> S + 2H,0
X% H, H,—» 2H"+ 26~
BBk H,0, H,0, —» O, + 2H*+ 26"
®|| FhUDA Na Na —> Na*+ e~
— | |IERZ(I) SnCl, Sn** —» Sn**+ 2e”
7C | grEgsx (1) FeSO, |Fe?* —»Fe**+e”
| —EHETRE SO, SO, +2H,0 —> SO+ 4H* + 2e~
Lok HS H,S —> S + 2H* + 26~
v (COOH), | (COOH), —» 2CO, + 2H*+ 2¢"

¥ ZEMEBRE SO, BEMLKEH0, IEFICL VEILR, BRADLEESICLEY 55,
GRORBH CERISR) DIEY Hfeld, pa174TRYET,





images/00175.jpeg
6-5 MitERRBEPRRER 171

| PROR G S BAESK | a
PRRIBTIE, RISOFHE CHICHDTE.

HClI + NaOH — H,O + NaCl
= —

HIE)+ @aloh — oY + @all)

1 F Y DRI SR EIBROT,
SRFOBDICHZBFORETE.
DEDBLHHTFE.

| SSERDRERL - SIS EDLERE S B |
BRRIC, 73 VDIRDRISEDT, BIEBHAE,

GO + FO— GO+ BE

| L - ERERBOEDIHE |
RISDFIET, BEEHZELITDRFD 12EB3TS

RoFsnrezs
WO

ccETOOESL l

12TEBo L ERIEETR |






images/00178.jpeg
174  Chapter6 EfteER

B-7 BAETREOR [(DERSXOMEY) 7]

HEREXDEY DT, RABZEWEFGIDDATY T !
(8] — (K] — [H'] — [e7]

BALRIPETHDED LS BRIEZET B ER LR EZERBREVWVET,
pI72IcHTE¥RIEKE, INTHEABDIEKETY,
ZTT, TEBRDBEVERETHERGAMEND LS, RDART Y TERHET,

BIVHAVEH) DLDERBREMNICETT, EUDLEBHLET,
MnO, ™+ 8H*+ 5~ — Mn?*+ 4H,0

ATy 70 [BRE] £, RISAIERBEOMEEEILT ST EDSHBEVET,
RISHT : MnO,~, RIS#H : Mn?* & WS DI ERICER T BENHVET .
ZLT, RGHOMEEZALBIC, REEOMEERDICENT, KHITDOHEE
9,

MnO,~ — Mn?+ -eeeee )

RTv 7@ [K] MBDOODEKE, KHOTHHLEET,
ORIFEDICON4DHZDT, ZOWEMLTZ HABHIT,
BBITH,0E4DMAE T,

MnO,~ — Mn?* 4+ 4H,0 -+ @

A7y 7@ [HY] MOHDE%E, HI THbEET,
QORIIEDICHA8DHZDT, ZOHEMILTZEAA BB,
EDICH YR8 DMAE T,

MnO; ™+ 8H* — Mn2*+4H,0 @

A7y 7@ e7] MUDEREZHABIDHIT, e ZMAET,
ORDEDDERF (—1) +(+8)=+7
GLOERIE (+2) +(0)=+2
BOT, ElIKe Z5DMABT LT, MADBREN+2ICZAVET,
INTRMTY,
MnO, ™+ 8H*+5e~ — Mn?*+ 4H,0 -+ @ [5Em!]





images/00177.jpeg
6-6 BtAl -®mxA 173

- BFEETSEIYE. BRRBIEENS.

BRER |- BFERLSEINHE. BRBETINS. %

@ 0.+ H.s— 2H,0 + SORBOBS

) (2) - BERERENTVS.
—) —) OBEFESATLE
b b BERE KSR H,O0, &
[RY:IT} ity
73] 8=

D & (0) - ssEEEENTVS,
@ [ — @ —> SRFESATLIEZ
Bk H,S &

(RAGED) (RA#) o

v
2H@+ @

2
ﬁm

BLBEZZBEDIT, RSIC
DVTZARICODBAER !

e
H28

EN—IDRROGEIEA -
ETAIREX THDOU»

—






images/00172.jpeg
168  Chapter6 EfteEs

0-4 Bt - BT EBIBOEHE

BN E=BR{CHPIEAS, EXSINE=BILEDIED H

BABARISHERTEBALYRE VTR L, GILERLTWVWBDTL &
Sh p166T, BILEEVWSDIE, ENRITBEFHEEF>TVBELERLEE
BT, RATRICKEVFEBFH K EAEE>TLBLEVVE LT,

D&Y, HBRFICHEVT, RISHICHENTRGE CEIEADPERAEEVSI I ER,
BFEREVWSITETHY, BEEAEEVIZEEZRLTVET,

—7, BBZRFILEVT, RGHICENTRGZ CRIEBRIR > EEEVSIZER,
BFERITHOEVSTETHY, BRENEEVITEEZRLTVET,

A1, BAe# (1) CuUO EIRECORISTD, BRFORCBERETCHEL £,

BikEnic
e}

ErEnik
BALBDIL—IVITLIED > T, BEIE0, OlF—2EER 5L, CURFOELE
E+2->0&BY, CEFOBBIZO>+4LEBITVEY, DFW, CUBEFIE
BaEh, CRFIEFELENREVSITELEEDTY,
R, BEELKEH,0, EFMLKRHSODRBTOEREFOEMCEERTHET,
ABRLTUELLOIEE, BIANICODEIEEZE—1LT 5:EEEKEHO, TY.
HOBIEB+H128EL LT, BROBECRIE-1ICESEEZ D LBBIILKER
H,0, EBHEKEH,S DRIGIERD &S ILHEY ET,

,&ﬂ:é’hf:

Erdnri
CORISTIE, ORFOEBEEIE—1->—2LRY, SEFOBEEIE—2-0&
BATWBHOT, ORFIFETEIN, SEFREELINE, EVWAET,

_POjﬂlf L BEEET(Z02)

O Bitenrz=BLtBNMBRE
o0 BRENz=8{¥ENREOE





images/00171.jpeg
6-3 BLME(R? 167

LR | BFOBLIRREER LB,
RAFTRACKZEVGEE, BFBEHBVNEE a
x®ULTWD)

BAIZH
#UZ5

#LWLWTERBRBWVWE
J=ICUEDST, BFEDIT
WLEBFBRAL®

([ B DIL—I j} i ————

LD REORFORILHIE0THS.
| H.DH, 0,00, B#HCOBLHENTNE0EBZ., |

+ =L@ EEYDIHE, Na, K, HOBREHD+1,
ODBRILHN - 2THDIEEREEELT,
BAEROHNZ0LT B,

#PISHE UTBELKER H0, 1, O DBEBE—1£530
&, KFLF PUDLNaHIE, HOBESE—1ET 3.

=IO BRFAAVORTFOBIEIE, 207> DHH
IZZUW.

¢ =@ BRFA T VDRFORCHDIHENL,

' ZFDA1 7V DEICZE LN L[-
by EDEEIC+E .

DIFBDETNEN
FIICTBAUDPK






images/00174.jpeg
170  Chapter6 EfteE®

6-5 BtETRREEHRHNRRE

BRICBDPENTEIRFPH 2725, BIEETRS,

T, BEBTORBICOWT I CE TEEZ RO TEF LD, T T TChapters
TREARRHRISEDEWVICOVWTEMNTEEE L &S,

qz‘*ﬂlifﬁc‘:h‘?@bi?klclﬁﬁ%tH+%ﬁﬁlHﬂ'Za@t KITEF B EOH Z
TREENRIGLT, 7J<H20t1’5b‘?=?%>}§lﬁfbto

BIZIFEETH B EEHC LIBETHBKEALT ~) U LKAKNaOH TIERD &
SIKRIET DT LR,

HCl + NaOH —H,0 + NacCl

CZTUDBEBITERT 5L —1>—1TELELLTVE A,
FHRISTIEREDFHT, BEBEOBAF Y ERAF VHTBRENET T,
DEVERFOBAVICHEBFORRIEDSLHVEVNDITETT,

p.166 TEREAL e & DI, BILEIS TZ DRF DAYV ICENRIFBFHFET 5D
ZRLTVETHLS, HHNRGTIIREBLSBELEVDLMETEE I,

BRI, S5BE DR RIS PIIERDBERRICE, 174~ DRXBEHNE I BT BEDT,
RISD#EI# CERFOBICEIIELLE LA,

CH;COONa + HCl—— CH;COOH + NaCl

FROFBPAHTIE, TROGHLSEGETRGZEN] EVWSHENHES
NBZTERHVETH, REOHETRLHUDPBELXTIRFH1DOTEH 5,
BLERRETHHEEZAT L&D,

p162THLVWE LD, BILETRISTIE, BIEINERFEETINIETF
HEBFHCEFELE T,

1D CHEIEMN B L TRIEE N BrEnr) RFA SN, Bruihi (&
fbEhte) RFEERICHVETHS, 1 DRIFTERDINIE, ZThidB(ET
RISHEDTY,





images/00173.jpeg
6-4 Bt - BreEtuoms 169

BALED, RIGAIETIBREZDREEZDIBDI L
RICERUTVDAIZEDS?

BEBER, ENEHEFHIELR>TVRIHEXRIEREDHS
RAFRCKEVGZE, BFBEHBL)

o RNEICBEBMBR - EF EX o — BfbShe
o RILEICEEBD RO BFER TN — ERINE

@ B{L(I) CuO EHRCORBOHE

RO ® @D
® @

OO (1D

@7 go “

2CuO + C —) 2Cu + CO,

[CuRF HETENE] ‘ D) @
EBNSL, Brane

CURF ESONEBOT —)

[cuo BN E] @ @

EBENSZN (RIsEn) (R5E)

| BLMARES DT, EranE

@0 O

(Rt (RIt#)
| BILMMBREDT, Bitane

= stk b l






images/00179.jpeg
67 BEETRBON [DERBROEDHIE] 175

RDARTYT#EDT,
BATHREENR
VWAL

*RIbZE
FLHRZZDIE
RELBS

¥RLADIEDHE |
O BrunvEnUY LORRRE
MnO,~+ 8H*+ 5¢ = —> Mn?*+ 4H,0 T
& gl
LLOAL»

[ 2FwID [6852)
RIGEIERBEDMBERZ . SADHEE

MnO;~ —> Mn?*
(RIHED (RIh)

{27 YT [K]
- WADODHE, KHO0THDOES. SBDHE 2"

MnO4_ —_—> Mn2++4H20

ZNTEID
H O¥H 8 DIC
Z22Z0

ZAFwI® [HY)
¢ EIOHOKE, H ThHbE3. SB05HS

MnO,~+ 8H* —> Mn?*+ 4H,0

Z?J7®[e‘]
[ BIDBEEEZBZIBEDIC, e ENZZ.5EDEE
MNnO,~+ 8H*+ 56~ —> Mn2*+ 4H,0

—— R
LA I ) 5536
{E2THELD !






images/00170.jpeg
166  Chapter6 Bft&ETR

B-3 BikEld?

W—NVERATERFICREHZDTS, H

FWZLOMBEILBNT, BFORZCRILLBTDHBHNTESLDICT B,
BBV SEZZEALEL S S,

BAHEE, TRORFORVICERETEFHEETINLERLTOHHIME &
EZnEEWTLSE D,

RAFRCREVZE, BFHKTAEEO>TVBEVNSITETT,

R, SETHTER MBRLESL, TkFEEKRS), EBFELRS] LLWS0IE,
COBILEOEICEENTVWEDTY,

BALESE, UTDIV—IVTERFICHLTOHSNET,

(Bt DIL—IV]
IW=Iv@ : BEHEDOFRFOELHBIE0THS.
H,DH®0,n0, EMCOEELEIE, WITNE0TH 5B,

=@ : L&hnBE, Na, K, HOBERA+1, ODEB{ELHEH—2
THRTEEBEELLT, BEBOBMEOLT S,
XBINE LTBEEKFEH,0,1&, ODEEBZE—1£T %,
Ffe, KELF FUDTLNaHIE, HOBEEE—1£T 3,
H,S DS DEALEIE, HDBALBHA+15DT, —2£%5%,

W=Ib® : BRFAFVORFOELXHIZ, TD1FOMHICELL.,
Na*®Na DEt#IE+ 1, S2"DSOBIEBIE—2 L7555,

W—IV@®: BRFAF DRFOBAHOBMIE, TO1F L/ DEHICFLL.
MnO,~ D2EDEEEIE— 1, ODEILEKIE—2THBH 5,
Mn DBt ZE2 LT B E

I+(,\_,gl\>§é:_] £oT xz=+7
0,

BABICIE, +, —DHFSEDTZDTIH, EDEED+ZEDIITNDADS
VWOT, FELTLRE W,





images/00165.jpeg
lel

PE—
DHDPFL)

Nhto

[ntroduction,

RAOUN AR DR

< 4
Cr0/*"+14H"+ 66~ — 2Cr**+7H,0

ZOE®ICIE, FEB(EF)
Z6BRIIMIBENGEIDR

ZORICONTIE
BHOERER DEEFEMRITDZ
KEICBED VLD (= p.176)

5 ORE HAORE

4 4
H,0, ——> 02+2H"'-+—g\’§);z

ZOEDICE, FEH(E R ZE
2EFHEBLTRVIFELD

REICBRDIZLDR

BEVCTES (BF) OMEZ33 TESTAEVL | (o
A —> Bt - ETRD

5 © BT (FE6) O8E
£B0LL
“'0"“’ ®$© ZBXTHBING
© —© BROREICHENDS |
OB

500
3H.0, Cl'2072_

&

©0-©






images/00164.jpeg
Chapter

ER{L &=t

IXL®HIC

ZDChapter CTl3, BLETRIGICOVTHERLET,

Chapter 2 TRFZ(EBETA) LBF (FED) NHTERER
HBATWBTLLOID?

HOBFIE, A F VB2 DFICHE Y LTRERREICE > TVE LS.
LAL, &2 EREGRENFELRS, EABELERITDOTLESND?
—I5, REGREELTEFEELTVS AL VPDFTIH,
KRFEDEREIBYVEVSHEEZL>TWVWEHDHENBEDTY,

zZnn, BREIPETREFRENZMETY .

BFZZITENE, boLREICEDME (BLH) &
BFZEER, LoLREICLEZIMEETH) AR5

ZDLEE, BULERRIBHEZHDTY,
ZDRERISRDEZA N, FIDRZEEZATVEELS D,
ZOETHHITBE

FTRFRBADIEVDERZ, RicA 4V RISKDIEV D eEBHLET .
BEIMEFERERNE LTERELEZPUHEFRUVET,





images/00167.jpeg
6-1 Bt - BreE? [MF kEEoRm) 163

| BROELRDIBEICLDEILE | a
G¥IC [BFROZEKRSCE] mETEMES)
SRR 2.?223‘;‘;‘#2;
4Fe+ 30, —> 2Fe 03 2Cu+02——92Cu0
| KEHERSZEICKBEBIL |

(ZIC KFRHERBET DI L] TERTEED)

2H2S +0, —> 2H,0 + 23
[

BRCRINTD !
ZAUSRIETZ !

HI? KFDRIFIZESIE 0
INERILBAIER |

RONR—ITIE
B EEL - BTD
BHELIFT
N<Zn !






images/00166.jpeg
162  Chapter6 EfteER

B-1 ®ik-@xEld? [BE KREORRK]

Bt — BRFOZXITWMB or XKFHZXD
B — BFOZXDS or XK&EHZZITRS

Bl &, HCEPHRDNEIPTETUZREERBEIDADZVNTLE D,
52k, TNHBIETY, LZHTECE, TDXIIEBEVET,

3
#% Fe DEEML © 4Fe +30, — 2Fe,0;
#1 Cu DEL : 2Cu+ 0, — 2Cu0
[

Ihz, BROLBEBTHIEILEBBMILLERT LicLEL& S,
(e, TBEROZKRST L] BETEFUEY)

BREEBTDTERTD, BILEEBRYEEA,
PIZERORIGZERTHEL £ 5,

2HoS + 05— 2H, 0+ 28 oo (4)
[T
CORMGIE, HSHERO, ERBLTVBNDT
HS ISBEEEhTOETH, SOEREMBERELTVEEA.
RERZLCRTHBE, HSIESIKE>TLWE T,
2FY, BtEhaZttHz2XR5ZER, ALZELNTY.

Zhz, KFEHERSICEIREBBILLEMERT LIcLEL &S,
(e, KEHEEET R L] BETERUVEY)

AL, BRERIIE OV KRER SRV T BRIDBRIETIEISHY T A,
B-RTHLOID LELEERTERY THTHEL LS,

(k) DXERB &, HSIFEEEN, O 3ETENTVET A,

ZDESIT, BIELETIIFERICECZDT (%) DL 5> BRISEZELETRE S
WOET,

1DDRBTIZOMERRECENT, HOMEITETEIN I LDHBEIITED
TWBDTY,





images/00161.jpeg
514 w@e 157

EEE
CNETHRL TELDPITAHE

RETHDBISREN DD O TLDIBEESUFDNRT -

BH)OYEE (mol) = EE(OH") D¥EE (mol)
RERHOR BEODD O TZIEE

EROEEE, PHITET !

EHE
BRETHOBICRENDNOTVBIEEEBRICNZ B,
(REDDN O TVBIEEDYEBN BRI DS BDESI0)

i

Z0%, BENDDOTVEHESSICHZ T

BRHHOYBEE (mol) = EE(OH)) DMEEE (mol)
RETHOHR +HBRENDDOTNDH REODDOTNDIEE

EROEEE, PHITET !

WREDE : [ED7 Y EZFPERICIRRSES
BETHONH(CRENDN O TVBBEERCIZ 2 (RREES).

N

ZO%, BENDDOTVBIEREESTNZT -

BHHOYHEE (mo) = IZE(OH") O¥EEE (mol)
RENDDOTLDH RERHONH: HRENDD O TVBIER

EBDOREEE, PHRT! B ZORBRHS NH.OREERDS !

L—
= eFovokh l

Bz H EBELTHNT \
NH; ZRBEE 30 o )
Bori%E, ERTPIIEETRE, O
FEERGEEE NH, BENL S0

EOlEODERDBDENTEDAU®






images/00160.jpeg
156  Chapters meiEE

5-14 #EE

[H*O#HmESE (mol) =0H D#HyEE (mol)] &ko7k
EEPMRUICET S,

INETHRL CEPIEEL, B (B L THLFOEE () 28 TL
TWSERET LI, TTT, BE2ERYDDESHREL VS BENHY &
TOTRBNLET,

BIZE, BREEZFANVWBOKARINHZETDE, ZIITEREDDLZEED
KABREBEITMAET (MAZREIEHOVET),

Z59%L, PHEAEBATEENMDZ DT, OH DEELEWVEEMEDKA
RITHE>TLEVET K,

ZTITESIT, BEHNDHLZBEMA THILEET HDTT,

R, MATOH EHNTDWT TOH OYEE=H " OWYEE] KKV II>
RTCRMREGY, ZOBERERWT, HIVELh >BOREARO BT ENT
XD

COFEHELVSDIE, [EDOMEEERDBHALEICEDNET,

B (X138 E) OR[GEERINE SIS, BRIGEDIEE (X1I3E) DKARIC
RRERBBBEDHZHTY,

CAEERGC EEZTZBEANEPALHDEDTI R,

BIZIE, HBEEICHBI[EDT VEZT NH; DIRERETORBERNS L&
&, ROELSLFIEZRHET,

O K[EDTVEZTNH:Z, BEHSDLN > TLBEOKBRICRNEES (&
RBOBEIRA).

@ RISLENTICEEZE, BENDD > TV REEDKAZRTHMEL,
WRENT VEZT ONEEERD B,

® SEISFERETImolHc?) 224LG5DT, FEHNDL B,

DPOWELRETLESD? BIMBEETEBLEL s,





images/00163.jpeg
6-1
6-2
6-3
6-4
6-5
6-6
6-7
6-8
6-9
6-10
6-11

Chapter

B & &

Befb - Bio&ld?  [EER, KELOR]
Bt - BwEld? [EFDOZIFEL]
Be & s ?

Bt - ET L BRILBDIER
BALET RIS & PRIRIS

BRALAl - =T

BALETRISOR [ OFRISHOEY b1l
BALETRISOR (@1 4 VRG]
BALBRTRISOR [®1 F Y RIEH 5]
BALETTmE

A Z VAtiER





images/00162.jpeg
BRTERGOIC, [V|FIvoEDIFLS,

I 1 I )y O O 0

\\ ?x I,N‘ ‘
F
Fivs

PU—ZORDEREHATE S,
TJLYRFTY R -O—U—DERZEHBATE D,
BOIERZE, B THORIDIENTED.

ErEDRE [CH;COOH] &BEEE « ZAWNT, KRAFVBE [H')
ERITEDTED.

RENBBRE I DBEXDIENTE D,

KRNWBBIGEZE 4 DBERBIENTED,

BZEER - B4R - BEMIRICHRIDIENTE S,
ERZEKICSBEDULZEEDKBROUEEZ, 5D - BEDHEED DS
HIETE S,

BREBENBREBRRBUEEER

[H*DO¥EE (mol) | = [OH" OYEE (mol)] HEDI>TW 3,

[H*] & [OH™] OEICE, [HY[OH1=1.0x107"(mol/L)?
EVSEFEDADIZIO TS,

pHZ [H'] ZEVLWTXRIZEDTE S,
PIBECAVSNDR—ILEXY |, EaLwh,
XRTSRAIDIEUVWEREDNDD D,
PIBEZTORDBRIERREENIENTE S,

BRI
NIYLL» D05






images/00169.jpeg
6-2 Bt - BEld? [BEBFORIFEL]

O sRDELRE 2Cu+ 0,—>2Cu0
SR EUTIR

+0,

CuO

g
1A VTRTHBE - |

f

) |
Wi
|

»
21'!!"III$_

D&XD, Cut O, DENZNICDNT, RIVEIEZERCTHDE

CuO (&
AAVREEEOER

ROEZE
1A UEELTHNEE

@ CU —> Cu?*+ 26~ - BFe EESTEICLBEIE

0,+4e" —> 20?2~ - BF e &EBUMBTLICLZER
ERDITWVBRZED DD D,
TEHDE 14 VRS TTERE

WERK, BFOREH
B2{L |- BBROZES(FED or KEHZEKRD or \pbnorsites?

BEFe LS ‘
BT | BRO&EKLS or KEHEZIFWS or »y
BFe ZRIIWD o Py

HERBETTEZYHES,
ROR—ITRIREHTEZINR
BEFORZIDHITEDZ N

A

165






images/00168.jpeg
164  Chapter6 EfteER

6-2 Bk -=ExEid? [BFOBHEL]

Bt — BFe %KD
B — BFe ZEITW3

SOLBETRISDEBRBELIF THEL &£ S,
%GDTJN«_, KIFEHTERRADBERIERISZE, HCULBRO,NETNETNLEDK
SHERIGZE LTWROMEFICEZ THEL & D,

2Cu+ 0, — 2Cu0
FPEAICDOVT, RIFFRKTDESIBREETZTET, BlbtThTOE L,
Cu—> Cu*t+2e” (BFe %®5%D)

ThEBFe ERITLICEBELLTUET,

—h, BRECDESERIGETSHTET, BExdhTLi Ll
0,+4e” —>20*" (BEFe ARITWS)
ChEBFe ZRITMBIZEICLDIERLETFUET,

TOESIT, BEEThIME(CU) »5,
BEREhI3ME(0) IZ, BEFNRIFELITDhBI LickY,
BILBTRISART > TV DT fa,

_POJIIZ . B{EEET(ZD1)

o ®1t :
[BBROZEZITEND or KERHZEKDS or BFe &EXKS)
o =BT .
[BBROZKD or KRHERITID or EF e ZRITHS]

EENETETPPILLELE TR,

THLARLKRTY, 6-8, 6-4ZHmDIE, EOMELBEILINT, EDMEHET
TNTLBRDD, TIChHBELIIBEIET L,





images/00154.jpeg
150  Chapters meiEE

5-12 REhOBHBORERE

HBROREZRDIRBOFN (KELIATYT)
® PaVBREREE D TKEBILF MU TLKBRDR
EZRDB.
@ KBILF PUTLKRREE > TEHEROREZRDS.
® EFROTNVREZEEN—tY NREICKIETS,

2

IWBDREICHZEHITREFEVDN, BEFICEEERO3 ~5%FEEENT
WEY, COREFICET ZRBROMBISEHRGOT, RTOELL &I,

[RER] RAREPOBBOREAERDZLHIC, ROKRET S,

(@) ARTSATICY 298 KK (COOH) »-2H,0 % 2.52g A, #ik%EHA T
AL, 2R 100mLOY 19 EEEER (A A1FE> 7

(b) FDARZTSAICKEIET b1 LNaOHK0.5008 & A, FAKEMATHA
MU, 28 200mL OKEILF b U D LKERBK) &E>7.

€ K—IEXRy hEROTAKIOOMLEIZHIE—H—ICIY, 1EREEH
WATce RICBREE 2Ly PCANTAUT DM TLAEES S, hilmFE
TIZ40.0mLBETH > 1z,

(d) BlFAERICIORISHD KB RENRY, F—LERY hEAOT, ¢0OKA
H20.0mLAEIZHINE—H—ICHW > 7z fERFELRBHMA, EaLy MIA
NIzBRAEDVUIDHMTFULIZES D, PFHRETICI120mLBETH > 70

ZDRERIE, PHEICE > CREFFROEFROER/NN—t > MNBREZRDZRME
TY, TORBRTI, YaUBIBREREKEIILT b TLNKABRD2EEDKE
BREFEO>TVBEDLE, PRTILLELTLESDTI .

HEOREIR, BEODL D> TVBKELT b T LKEREZRE > THMEEY
NIERDB T EDNTELXT,

TN, TORETIE, b)DBRIET DKEEF D LHK0.5008 Z#KITINAT
BHT) EVSEKYELRBELNEZSNTWEVWDT, ERGTREND
NYERBA, KEEIEFT MU DL, B (ZRPOKERIZRYAATLES Y
H) iHY, ERICEDIIRBIENTELGVDT, COREZE> TREZHR
HE2TLETEELAL, ZTHZE T EDVTVW2HEZR>TEHET S
ZERBYEEA

T, E3TNRVLDOTLESD. ZhiE, p 152 THRALET,





images/00396.jpeg
892

(3] AHBFOHEON—NIEEDT=8 ?
FIZF2.057 EVSBEHHFINOHIEES, 43EVSEDHF2HOHfEE
HIEIRE,
BIHF2HTERDILICBRBDT

2.057 x 4.3=8.8451=8.8
EBDET,
COSFERRERDE [ERICHEIEULRZEXEE I SEMEDSR] &b [
D<EEDBEHNETVRDICHE2RVEBVA] EEKUBDABZVTULELS,
HHEDNSVWKFICEDET, BHBFOHBERDDEVDIL—ILICHEN
WHBWVADE®DIC, SBZELET.
[1] T, SASNEREDREOMHICBRENSENTVZEDFELXUE,
REVNSENTVEIRLRZOTRLE, Z58DHIR.

2.05(7) 4.3

TlE, CORENSINEBEESULEHITEITDE, ENKSVTPND MR
HBELCBROTCUERIDZERTHKL &S,

HIEIDE
RULIZLERED
BRUS » ST,

OTBAEEFF
RENBERLTNS

BhE, RENBRUTLBRVORBRREADOKELITT, 2HHMUBERKIREIC
EEESNTLBEDHDET,

EVHFOHHNNSV (2HD) BiEZHITEIDE, TOKICEEFZND b
BYEICBROTLEVET . (1HTDDSREDPBRUTCLEIBEEHDET)
DERD, DHO2TVEEELEVI LR, BHHFOMHBONREVHKEICEDET,
BH<BERZLUTEBRDBHHIBNENSZETT,

REISEZUES, RBOEE(CKEZENRFERICTIIEICBRDET,
BROBETE, EEEDOHBEIL—ILELOIHDEEINIFOKTI K,





images/00153.jpeg
5-11 PRREHReETE 14

| PIDEEICANDRERS |
e D
<L<Ew1Z
EITAEGD

ZRFETOT
BUOEFS /7

KBRZE—EHRERET
IERICIEFDDERDEE

pIIEELDIR

PFORDBERIERI (S
FOTHIB

2z /=I5 1Y
FELTBVZE N

KBBRERBTL,
BIEERHERD
&8

- 8 - BEEORS (@) HCIE NH. K

pH

DT/ IELTY
DEEBE

3

o ——

T T T

0.10mol/L DiEEE 10mL
(£0.10mol/L D
PYEZTKE

7 S
o zan T SUFORTLESS

10 20
NHs KD T8 (mL)

-8 - wisEORG () HCI& NaOH KB’

pH I+ > JDEh

xS 14 >
- v | 18
SanaLose ) | T

L1 Y DRESE,

7

Bx3n1E

T[T T

0.10mol/L DiEE 10mL
(20.10mol/L MKEE
F hUD LKBRE
DUFDIBATULESSE

- AFIALYID
FRT zaw

= = 0ol b

20
NaOH &% o T & (mL)






images/00395.jpeg
Sl

FFF4.50 x 10~2mol/L DO NaCl kB 23mL LB ENZNaClONER%E
ROET, FAEBIEIDERT
4.50 x 102 (mol/L) x 2.3 x 1072 (L) =10.35 x 10~* (mol)
=1.03 x 10~*tmol)
ZUT, BHTHBTETEUREERDES .
1.03 X103 (mol) +2.50 x 10~" (L) =0.412 x 1072 (mol/L)
SRS =4.12x10-*(mol/L)

® 3HHEMBRAEALT, BIBF2HTERXET,
4.1%x10°mol/L --- &

SHEOEXRDDIDNOETLLDID? [ERETIRIHTIHHEL, REICIHD
EZMARAALT2HICTBIAZ] EOHDDODTLNRBE LB DREALKR.

® BREXROMAICESHES, BEAATBAIDEERES.
COULTKROONEHBEBERDEETHRIBENHDET. ZABREERF,
OEAATBHID4.12 X 10 mol/LEBVNFL &S,

ZDI—IVE
LoD DREZTHE<ALY |

EZDFHETE, HEIEEEADENZVDTIN, S<EXRICBULEDPSIZEE
LBVEWVEBRVBEBHD XTI,
ZhBEER, BUE - SIZEORBRZRUDOEVEDICEDEXRT,

SETRBAEBRL
StELTEEE,
—=ILbhhorz !

20.5 + 0.173=20.673=20.7

NEE1f B3 TTlwEs e b s
3.5x107°+2.8x107=(35+2.8) x 10*=37.8 X 10*
ZE50E5H FBLPILEOL = -3
RADEL P10 eesar o 010
=3.8%x10°8

FubENESICZ323





images/00156.jpeg
152  Chapters @R

KEEAET b DD LKBERDEREGREZY fc

ZTTEBIBDONY 1 VBERERTY,

TaUBIKNMIE, BERPTRELTCVEDT, ERTREDKAREBEIC
fEBT ENTEERY., ThHQ@DBRIETT,

T AUBIKERIE, BOBRERELTEDNE T,

DFY, ETIEEEHDN > TVDE Y 1 VBKARTREDDD SEVKELS
FUDLKBERDBEERHTHS (—(c)D#EME),

Z DAL F b U LKBEREER D> THFEDBREZRD D (<(d)DIRME)

EVDS DI, FMBEECREZRDZBEZ2EPO>TWVS, LV RIFTDGE
BDTY,

Held, BFROEIVBEDNS, BEN—CLY MBREERDBEIFTT,
BIVBELER/N—C Y MEREOERIEP.I02 TP E Lith,

p.150 THIR L e RER DR EISHIMICBE L DT, FrLrILTHELLD,

HERIRBBELZDOREVADIRERICOVTRELTEEE I,

cRATFAA BREERGHEEETHERT B0ICENEY. BEOKEZE
THI(ER) BBV ET,

cEaby b BEDLEIESIRETY. BTHDRELHTROBEDED
5, BTEZIEHYVET,
BREE2ILY MURETHIC, MEPERZELLY MIEL, BVET,
TNIREFELEOLY, Ealy FRICKEGEEDEZ> T, BRDBEDTIERHR
ITG2 T LS TcHDBRIETT,

cHF=IEAY b BAREERGEERFIED >THORE (IZAILE—H—) N

BT LEEIBENET,
F=IWERY PEESIES, BTHEVELET, ELOVEEDOAKRER LR
58T,

cAZANE—N— K—VEXRY F TR BREANT, Ealy D50
BTZ%T258ETY, CTITBREEANTHEELT.





images/00398.jpeg
394

KU!

INT [EEwEF] ©

Rz

Pofzs !

BEERDOEE 3 s A% AHERER |
BakeA” \
\
—~ L —_—
VA & Camm
BHUHEL H =n
TRRDIEBHFU» TREICR—FVE

rE<shBRLEZ

o BLBL FE!
KFTEHHY

KF5FEEE

FRUEZZV
E35EBEE5N
#3DBDU»

EndEnorz!
BRRUEBHSE LT
BUFT

N EN T E ST
SABBOTYH

IR R—FYESATE
BOESIC

BoTLBLEIC
FLFEBLTLNEZ






images/00155.jpeg
5-12 gEhoRsoRERe 151

| BEFDBE/\—tY MEEERDBRIE |

REDRBAD
BFBCH,COOH

P mezrosice-

mRENDHOTVD
*@mTFU?AKEﬁT

KER

TH, K&IEF bUDLKERD
REDDDSERN

KEIEF RUDLR
HERENHDDT
EREICEDDERD ZEHTERN

i_.
CeomESTNE
Lno—"?

NaOH (&
BHDEWoEZZEDS
AFEQERRLT
ROROICBOTLKZEL






images/00397.jpeg
393






images/00150.jpeg
146 Chapter 5 Bi&igE

5-10 wh#iEE & hiE e

FHRTPHIERHICEDS | H

KBRDBEZERICAEY Bcslc, ZTOHBREIGEDEED
BEDOLZKERZFTEE, PHNEETEIBRELRIMRELVVET,

B DAKRRIC, BEEDOKBRZHTLTWEED
PHAERMBEZRTOETL £,

FRIBERRE (SEMITE TR, f#hlcpHZ Lo & EITRNBMRDT LT,
BFELTWCEDLTDOpHARILLEIH, BRRGHHINTET T 5HHRATIR
SBICPHAERLET (pHI v > TEVWVET ),

THIEAARFDBEDOHY &, BT LIRIEDEEDOH OYEEHNEFLLEY,
HKARPDH DBRELNBBUME BT T,

BEZABICRBICELTZDD, BROIDLSHEVADLVELNELNEEAD
T, RBRICHBELTERRLTHEL & D,

BIZI£1.0 X 107 'mol/L DI/E HCI 10mLIT,

EC< 1.0 X 107 mol/LDKEALF b U LNaOHACEREBFL T ELEL &S,
H*& OH OB EHE L E> 5FMTIH 5,

NaOH K& ®&R%Z 10mLE T L 5hMIcz2DIEhhH ) £ 1,

CORBTHNT B LE, KBRITKERCHHGY ETHSFMRDpHIE 7 T,
Tl&, NaOH#AKZ ImMLE T LB = (RFERT) DpHIFW<S5TL&SH?

10 o 9
1000 010" X 7540

CEDHADH OMER T L7 NaOHDOH DWER

1.0X 107" X

=1.0% 10"*(mol)

TNH T DERTKERPICEENZH OYEETT, KERDEREZ 1IMLEDT

i e .19 _1.0x 107
[H] =1.0 X 107 (mol) + o= (1) = —— = (mol/L)
BEEEZAVT, pHER®S &
-1
pH=—logy [H"]=— |ogm%= 2.27875

EBYVET, HETMLEFT LIS pHIE 72732 DIC IML DT Tld pHA 22812,
INT, RBICPNBEERFONIZELT BDESLGTIFE T,





images/00392.jpeg
BRTERGOIC, [V|FTvoEDIFLS,

]

]

[]

I O O

TN 0
F
Fxvd

FEER, ERBEERBDRESHELLBOTND L
SN AR RS

AERMICBNT, BENRED ETHEHDEE 1 DICRE D,

TEEHDERIAENENS &, FHNERPRICREOTSD,
EHEEHDLEBRONNESNEVNS Z&lF, FEDNRPRAICROTVWSDZE
ZEHKRLTWVS,

AR F T HEHICEZE LR,
ERRIDDBE, BEDN LMD EFHER/NES<ED,
RARDDSZE, BENEHDEFEEHMBEAESBED,
NSYRY—hDEEHENDH D,

“BEMETHE SO, CBFR O DRIDZERICED,
ETEEHORZEEIENTED,

W2+ BUTIORBEZRANC, FERECHDEFRMDRE - EN BEE
ERZEE, ZNENOELICHUTTEENESS(CRET 2D D DD B,

BrERDEBRIZHICED, BREHOXNZESEIENTES,
BEBRDPHDIZELUICKWVWEBHZSHATES.
BERDODPHERDDZENTED,
BOKBRDPHERDDZEHNTED.
BREBRERAVNT, BHIEIINESHDHIMTES.






images/00391.jpeg
14-11 BmEEoss 387

ERAIFRSUE

c-c| 4

K
AgCl (@)
—
SELTHEETEALSE, | 1AV ELTHETEBUNE,
ke LTEEL TS, : BFELTEELTNS.
N _
BERS, : BERS,
SheLTHETERMIE 14V ELTHETE DM
RENTLBHDS, ; BSNTVBHS,
BORIEDEND - -
BUIRELLTEE] N 2 4
CEENOE S enEmUROn ; ZNERUEOH
RIERSE @R BRER
1 B |
PV=nRTHS PESHELT, 14V REORESHBUT,
POSRASESDS : BIZ(E [Ag*1ICID)
XEVES, ZNiE : TN, BRERK,&KDE
BEDKHELTVS XEVSS, ZNEBEH
ZEERLTVS, WELTVWBZEERLTVS,

14 YELTHETERDHHREN
TWVBH5, ROSNEHELDD
1FYDBNE, ZOHFERFIC
BEEBEZBVARER

CCin?E%l






images/00152.jpeg
148 Chapter5 Bi&igE

B-11 s L ignE

ERREOEKRE, EORBTEDIRRENEASZDERLLD ! }

ZTTR, RBICHPMBEDRBREZT BT LEZEIATVEELSLD,
FEONZBELLTTD2DREETATCEETEL &S,

c B=WENY b KBRE —EGRRITIERICEH VISR,
cEaby bkBREBTL, BTEZERICRHESHE,

FHIEEISRENKRAOE (L IFEH) 1T, BEN DL > TVWBIEE (X I3E)
ZHTLTHMELZ LT, RMOB (X IZER) DREZRDBZEIETT,
BOT, WORMLEMDBICRAGHNEWTEE A

Lb L, ERGEE (BN OREC, BSRKEREE EYE) OREFEANTSE,
WOHMLfehbbh ) £ A,

ZZTHAVLSNZDN, KBRICANS L, H5pHIBERICELNELTS
BRBEVSHDTY,

KBRISHPNT 2 ERBUCPHLELLETH S, ZDE( L pHIBDMEEICIE
TEOBHELTBRA Y FHAEENA TN, FRLEEDHBDTT,

BIZIE, 8B (HC) THEE(NH) Z2BELELEL &S,

p.136 THER LTe &k S1C, TDHRFITTEBENHLDNKERISEMELZDT,
FRRSFEEICE>TOET,

2FY, EREOBHAEDZpHE, BUEFYICHE > TWELTEESEVDTT,
AFNFVL YT LEVSIETEOEEE (PHIF3.1~4.4) &
FRHROEBERICEENTWEDT, AFIVFLYIEFEITENTEET,

—H. 7L/ =721 DOEEY (pHIZ8.0 ~ 9.8) IFIEEMANICF >TLBDT,
BEEEBIERACHPIEET SETELLUIBLTVWELDTY,

8L - IR OPHRISTIE, RMNRDpHY ¥V TOERHBEWNTeS, X FIVF L
ST TEIT S—IVFE A I TEEDIT ENTEET,

FRENS &, (HOWMER) = (OH" OWER) GDT, MPHIRIEpH=71 &5
VEWNLTLESABLVETD, FMTTESEBICL > TKBRDpHIEREY &
Fo p.136ZBBLTHENTLL LTV R,





images/00394.jpeg
390

(2] BHBFOHEOEEFY
FUT, BEICEXZEE0, EHPFOHEOETXDICONTONEL &S,

@ RHEXPICHTLBIHEZEINT [«X 10°] OFICET.

@-1 [AHBFOMTERAL] LEREINTVZHEEER, ZOEDHF+1
HITEt®,

@-2 BHBFOETHBVESE, RENSVEH+1HTHE,

® OEEAULT, EREDOHRICLTERZRT.

@ RREXROMRBICESES, BEAATIHDEZRS.

T, COETEDZERDVIDZHIC, BEBRBEZEVNTHEL L&D,

4.50 X 10™?mol/L O NaCl K 23mL 550 Z DAERICKEMA,
il 250mL & UTze SOEE DREERSD &o

@ FFIF, MEXTHTELBEEINRT [ax 10®] OEICLELELS,
m(ZV)F107°TIR,
5D3a X 10°TEXBEZD o [FBEMWH N1 HTOHFICLET,
23mL— 23 x 1073L — 2.3 x 1072
250mL — 250 x 107°%L — 2.50 x 107'L

WRAHO)F10°TFL, n(F/)E10°TF,
k($0) B10°THBZEERATHEEL &0

@ BIRFOHPEZHFWMOET .

[BBHFOMTEZIR] EVSERDBRVDT, SXoNEHEHSHFRDE
o

4.50 x 10™2mol/L (& 3#7, 23mL(&2#7, 250mLIF3HTARDT, LWERKAHTE
DINEVEDICEDET, BWHF2H1TERE I,
StBTEIMHETEFENETIT L. 4HiHRYIVIETELELS.





images/00151.jpeg
5-10 piEREPiEems 147

PIEE

REODHBES%E
ATRLTLKDOH~*

REDDND
KER (BRI

BEZEDREZV
AKBA (BBIE)

PIOEELDIR

0.10mol/L DIEER (HCI) 10mLIC
0.10mol/L® NaOH KBRZE T LIz&EED pH DHRF

oC—NMWHOON®

10 20
NaOH 7K7&7& 07 T & (mL)

¥ p.162 DY 1 DBE NaOH KBH&R
DRIEDKRSIC, BEZHDEZLK
BREFTIBHBEEHD.

10i

IMLDFFTIEpHH'2.28,

mMLTPHA7 ZH'5,
[CHTERREBRBAZN






images/00393.jpeg
389
SEES AUBFICOVT

(1] BHBFLE?
RATIN, RO 2DDREDEVIDHDEIH ?

228 J muueslion?

EBSAUPK

, 13
0
M

NICAD > TRRYVEBZLTVDETNTURVDE TN, LF20YE, £,
BREEVOERZEEVSZHERBREFDIBDTY,

TIDT, HEEWVSDEF, RBEZHEREBROEEA.
KRBOELECTDBDODTFICEHIEYSUESHRAESND LR, KFHDHREBA.
51LEVSHIEF, 5.05L =RBRE<SEISLEFHAESNEZEZEZENETIL,
510LEVDHIEIF5.095L =RERE<5.105L EEHAISNIZEEXRBNE T,
DEDSALELILTRALEERLTVBKRSTE, ERIHERDDTI,

[REOHICRENITATVS] CUEKEZEIBRFEVVETD,
SALBRED [1] [CREDHSENTNDDTHIEF 241,
5.10L[F®RED [0] [CRENSENTVZDOTENKFIHTI,

&, LoD DEFHBLRLED, BENDSHHFNDEEFESIENEZHED
BFOHRZEGHENEEOKTY,
[X10®] BB, ZOROHEOHFORERIRDEL &S,

0.250mol — BHHF3HT 1.5 x10°g — BHHF 21
120mL — BB F 3T 1.2x107'L — BHHF 21





images/00158.jpeg
154 Chapter5 Bi&igE

5-13 Na,CO, M= ExpEh#l

- —BREBOFMPETLTHS, ZEREBORIEHPHEES.
- —BREBEZREBTMASEROEIRFLILS.

REET MU T LNaCOKBREEBBHCIERIEEED L, ROLS GIEEOH
MREDETVET,

(i) Na,CO;+ HCl — NaHCO;3;+ NaCl

(i)  NaHCO; 4+ HCl — NaCl+H,0+CO,
0.10mol/L M Na,CO3 /KA 10mLIc, 0.10mol/LDHCIEBTFLTWofcEED,
HIBED Y S 7IEAR—IDES BV ET,

Na,CO, KT 5 & Nat & COIEa DM ET,
ZLT H,0+C0* — HCO; "+ OH™ &530DT, Na,COsldERTT,

I27%R3E, —BEEORNMITRKARNMEERICF>TEY, ZBRER
DHRMRTIEABRDEBEEICTF>TLVBDHNDNMY T 1,
BREE—BEEDN 7/ —IVT7 2 LAY, ZBREBDAFIVALYINELT
WaEWSTETY,

RATHELWTIELWVWTZ LG, —BEEORKBE_REBORGIERRARNICES 5%
WEWSZETT, BEALBELASHOMYPTVTT L,

EHED1DREATEVTUUELLT LI, NaCO;DZREFMDSS, —REEOH
MEREEOPNT, BRISHNENRALTHBLVDT LT,

(i) CNaCO; ZHFI L TTEfNaHCO; %, ZDF £l Cli) TCHMLTWLBDT,
HADI ETI R,

(NE()EEDETEZTHEL LD,

Na,CO; D¥pEEN « (mol) T B &,

ZEREBEORISHEDZE TIT, A2 HCIOMERIE 22 (mol],

£ C%NaClD¥EEIE 22 (mol), £ L% CO,DMEEIEx (mol) &S T &Itk
UEY,





images/00157.jpeg
5-12 gEBPORBORERE 153

[BIR—Ih500>D% | KEETF UD LKBRO

EERREERDIZDIC

BENDDOTNSY 1 OBKBRERST
, BEDDDSRIKEES NU D LIKERD
pEsmpEy REERDD !

KEHEF NUDL

KBR

ZDPIEER
BFROBEE
KHB1zHD
T#fEoTIED !

BREODND
21 OBKIBR

KBIEF U D LKBROBREDNDON OZDT, PIHET
HBROREZERDDIENTES !

={Ar=0
3~5%Ic
BRBDZENZNZL

HRBROEIREEZES/\—tY MNRECER |

| EERE DY |
AR5 Eabyhk R—=ILEXRY ~ J=-AhlbE—h—
—IZHR

e =55
i
@ —EREDBRE | BTaROBED | BREITHBRER | R—ILEXRY T
=l Fo2D, /NI | EEZHFWMBIE | LWETFDE, —F | FHDROEER
=N 2EEICAVD. T, WRUEBR | AEDAEDBHR | ZANTH<,.
(3] DIEBHHOHB, MlEHDEND

-

e e ) l






images/00399.jpeg
25

FNTRERTE
BEFEELTEINRD
-7
o
v
4

N

>

B3 R—FVIFEDDOU»






images/00159.jpeg
5-13 Na,CO;D=gkbf 155

[ Na,CO,D—EZREDD |
BT N U™ L Na,CO, ATBRE 188 HCI DRI RD ZERS.

(i) NaCOs + HCI — NaHCO; + NaCl a
V)

(i) NaHCO; + HCI— NaCl + H,0 + CO,

HCI DiF T80 ~10mL
TRHIDRBHERID

HCI DiET& 10~20mL
T DREDEZ D

(NDRIEHEDOTHS
(i DRISHEIFT
BIDAUPK

=ams
| )
XFNALYIOEEE
70 20 )
1B TE (mL)

(NElifE&hBTERDE

2 DDIETEED
WEBANIER

(=S PRI o §

O=NWHAUIONOOO=NWLT
T T T T T

r 7
Na,CO; + HCI —! NaHCO;! + NaCl

= (mol) 2 (mol) i a(mol |  x(moh
+
oo ;]] ____________ s

HCl — NaCl'+ H,0 + CO,!

2 (mol) 2 (mol) x(mol)  «(mol) |

Na,CO; &' x(mol) &I B &NZ S HCI (& 22 (mol),
4 U3 NaCl (& 2x(mol), CO:; & x(mol) &R Bo

= e tvakh l






images/00390.jpeg
386 Chapter 14 b5

14-1] BmEROHE

BREMER, TRPELZDPELEVDOERICHEES !

BREREBNRKEICETZ2EZID PR, TTHTVET,
BEGES, BLLSBERKHNRETVEIHSTT,

BIRSEDBATIE, TERICEETEE(Eo2f, RPDH0 (&) it
BiEELTHEET S DlTxL,

BRERDBETIE, 14V LTHEETER G, RPDAF D,
Blix& LTHES LTWBDTY,

BEEREHPRTFLTVIBAEIC, BARRESY SENHRELLESEVDE
FUL, BSEEFIREFELTVIRAE, FREROELY SBERENRI
RKELBVERA.

&L, 1A VREOHBIZIE [Ag*][CIT]) Z5HE LT, ARER K, SVEZ0D
ENKREL GRS, ZORELBEO>TLE2DIE, 14 Y ELTHFETELGWLS,
TiahBERE LTHEELTVWSDTY,

%Y, [RELI AV REORFBERERIVAE<ES], EVWiIER,
[EFHHETS] EVITEEZRLTVINTY.

Fe?* & Pb?* & ¢ ¢1.0.10mol/L $ DB LATERN & o SNICHE KR AT L1z L &,
RBISECBD? AL, BIARICES> TELSSF10X 10 2mol/LTH U,
WAL IER (mol/L) 2[4, FeS:50X 107" PbS: 36X 1078 &9 2,

@ [EBAOHEL B0 7] LRIHNI=S,

EICH S BBETADEHE L THEL & Do
HBHE LS E LTz FeSHPbSEMDT,
ENENCOOTAMER-ETRLET,

- FeSICD0 T : [Fe?*][S%7] = 0.10X1.0X 1072 = 10X 107
ZhiE, FeSOBMETSE0X 107" LUB/NELOT, HBEECTOHE
Hho

< PbSIZD0T 1 [PH?*][S*7] = 0.10X 1.0X 107 = 1.0X107%
hid, PbSOBMEMIEX107PLUBREVTTR, LAL, 2O
FOBIEFBREIUARODT, —HHPhSELTREBRLTOSZ MDY
UEdo






images/00143.jpeg
5-7 SSERMDMERE, IBIRE DR

| SEERDMERERG |

SHOIE + B8 — B[R + BRORER
EVSHORI

@ cH,coONa + HCl — CH,COOH + NaCl
SSEEDIE GE $588 EEEDIE

Eo5%
BOEVBLHIC
BNTRD R

ZDF 1 TDRITIF
EREZPEREFTBET
<BDTRRELERNE

ZDRMDLL H

SSERODIE + 3BER — F5ER + BERDIE

FURH" # Porz!
BELEVWEZ ! ) \BOFEICRNEZ

SSIEEMIE + BIEE — HEE + BIZRODIR
EWVSHEDRI.

RO, FH>ET
Wiz<BL:-
BOFETLEVALE

H* ZEREBLT

BlCBnEE

[ BEEORRRR |

@ NH.Cl + NaOH—> NH, + NaCl + H,0

SBIEEDE BIgE SBIEE  RIEEODIE

139






images/00385.jpeg
14-9 moKBEROpHORDAE 381

P EOWIOY = D=t OTEEH (K RES K,) EEBOBHERK,
EXKDA AV [OH1=1.0%10""(mol/L)? @

ZRAVTRDS.
[CH,COOH] [OH"]
K== A —— — Eli&Ei2
[CH,COO-]
g w BRI
HTnd
K_[CH3COO‘][H*] U [CH,COOH]
2~ [CH,COOH] K,  [CH,COO-1[H"]

s I _,_ [CHsCOOH] _
KaX[H 1[OH ]_—[CHgCOO*][H’“J X [HF [OH™]

_ [CH,COOH] [OH] , -
=T IChC00T | T < i

1.0x107" _

o a5 =5.0x107"°=K,

NSYRY— bDREZ A [T

_x
0.20 ~ 0.20
4.0x10°2
0.20

=5.0x107"°

22=4.0%107"? KD 2=2.0%x10"%@>0)

-5
[OH™]1= 020 =1.0x10

WXICH1=1.0%x10"° pH=9 &






images/00142.jpeg
138 Chapter 5 BCRE

5-7 BEoms, SiEEoiss

FROE+RBBR —HHR+REOIE
HEEOE+REE -HEE+HREEDIE

BEOMHETES 1 D> THEARERIGIEUTOELSGTEHDTY,
CHs;COONa + HCl —> CH;COOH + Nacl
BEOE G i RO
CH;COONa D& 31T, & & EF58 (CH;COOH) £ o Te b DD H A, Bg 4> (Na™)
IClE SR EBEDERLEVWVET,
NaCllg, & &6 &3aEg (HC) f£ocbDDOHYR, BA4 > (Nat) ITh> kDT,
BEDIETT,

EDORISIE TS5EEDE+58E — BE+REDE] ORELTEY, TOL5%
RISZHBEBEOERHLESVET,
ERCEPEREZETE, SCHTLKBRISEDTRATEEE L&D,

CORIGHET B AAZIALIFT ST,

HCliz EDREEISEBEL T (HPERE L), 47 U PBICTEY DY,
CH;COOHZ EDBBIGBH L AT (HTEZRHE LD S5T) ZDFFDOHETL
e\, ZDfz&, CH3;COONald& CH;COOHIZZE DY, HClENaClIZZEDL B E WD
ZETT,

BLRET, MFBEEDEL+RIERE — BEE+RIEEDE] LOSRIEEDGE
MELVDNZRELHVET,
TNRBEVRALGENDT, UTORBEITEREZTEL EVWTLEL S,

NH,CI + NaOH — NH; + NaCl + H,O
SBIREMDIE  AER BIRE REEDE





images/00384.jpeg
380 Chapter 14 {b2¥#

AFYIT@® : TOXNDFHEH (MKIBEH K,) =, HEOBRMEN K. EKD

AFVBEIHTIIOH 1=1.0X 10" “ZHVWTRDET

CH;CO0~ + H,O — CH;COOH + OH~ oORISEEDMKSD

BREVWE LY, TORDFHEREMKDBERE VWK, TRLET,

DEYZIVSTETT
CH3COOH] [OH™
00T =Ky

p.362 LA, RISHRDOEDICH S [HO0] FEZAGWEVNS T LITERLEL &S,

BRBEER EHICK, OEZHY VDO TTH, BEXTENSEZ SN TVEEA.
ZTT, BFBOTEEHK,=2.0X 10" mol/L,
KDAF#EHTI[OH™1=1.0 X 107" (mol/L)* & FEWVE T,
CH;COOH &= CH;COO™+H* OBEEBNK. TIHS

[CH;COOT][H*] _

[CH,COOH] ~ ™°
TNEVD2KYBELTHERICTDE, KWCEILKBEECE T,
[CH;COOH] 1

[CH,COOT[H'] K,
THhITKDAF VR HT[OH ] E#IF 2 L, KvEBLICEY £9 1.

1 . _._ [CH;COOH] N _
K. X [H*] [OH ]_—[CH3COO“] [ X [H*][OH7]
_ [CH:COOHI[OH] _ .
T [CHxcoO0]  °h
. 1 . 1.0Xx107™ _
&£27T, KhUJﬂEb‘Kh=ZX[H+] [OH ]=W=S.OX 1071
EDODDEDT, p379DNZ VRV — bDEENRICRALTHET 2 EHR—

IDESIBEVES,

| ZOH™ DB DT, BIVIRE [OHT] ZR&ZDI2200mL=0.20L TEY 7,
[OH ] ZRHSN5, KDOAFVFE[HTOHT]1=1.0X107"*H5, [HT] &K
HEL &S,

FLOMEE, BobLLRER L, BEGHELASH DT, AETLIA,
p.376 ~ 381 FHLDHLCRLDLETATYT, HESHTIKBBL T LEL,





images/00145.jpeg
5-8 pHRBOHE 141

| PRREDOXERA |
EICEHNLICH (HTDE) =(OH D)

RDIDDBROED H OYBEE(E?

1.0mol/L, 200mL @ 1.0mol/L, 200mL @ 1.0mol/L, 200mL @
158 HC i@ H,S0, #& CH,COOH
H OWESE( H OMESIE H OWES(E
1.0 (mol/L) x 1200000 L 2x1.0molL) x 12(?000 W 1.0mol/U x % L
=0.20 (mol) TR 2 O =0.20 (mol)
020 (mol)  imdl 0.20 (mol)

5588 CH;COOH &38E M HCI DD H W
BALTLLD ?

PRIRED H DFHETIE, FREBHEOBRER !
BOBHICERTDET

ZDFETIF H 2B ULICKVBEES
PHTIHERICK DT OH HMESNTLKDT
H" ZHEE3EZXBLALY

&






images/00387.jpeg
14-9 EOKBROpHORDHE 333

KO FVREHT[OH1=1.0x10 " &K, ERI &

p.381 &D KF% ------ (%)
a

[PQ CH:COO DiE% c(mol/L), HIKSRT BEE%E h(h<1)
BNy sUreE, [OH1IE?

CH,C00~ + H,0 == CH,COOH + OH"

Rl G = 0 0 (mol/L)
e[ —ch — +ch +ch (mol/L)
RIiGg c—ch ch i (mol/L)

CREULEDE LS

_ [CH,COOHI[OH] _ &, K,
E=—chcea Tl = o & ‘=0
= | K LUHZBOEAEL S
cK, (%) RIFEFEICANT
BEBNSYRY— DB
BLEKNZ D
[OH ) =di= [ oo ()

e Ko o [ Ka _ KKy
H ]—[OH—] =Ky CKW_ ¢ (et )

EE e l






images/00144.jpeg
140 Chapter 5 Bi&igE

5-8 HHREOEE

PO EIE, LICeE,<ICE (H D) =(OH 0% ! H

CTETHEOENMENTEE LY, BETHREHTEOHTIKEBLEL &S,
BOEDOH L, BEDEDOHBRIGL, KH0ILEZDHFIRIETLIzR,.

FNRIEOBBETIE (@@ mol/LDIEFAAMLEZBARRECRMEE B HIC
HE mol/LDKEELF b U D LAAERIEEAMLBEEDL I &WD K5 GEEREDN
HEIThEY, COLSGMEBEERZS L EOKRRERI

ElceEhIcH (HTOH) = (OH %) #£X3! LL0W5TETY,
TRHTOBEEZZHBELTHEL LD,

1.0mol/L D& 200mL, 1.0mol/L DFEE 200mL, 1.0mol/L DEEE 200mL D 3D
DBEBDEDH OMEBIFZTNZNANSTLLEID?

FTIXIERHCDOHTOMEE T,
HCHE 1 BDOEEZDT, HCIOMEZEEH OMERIFEL KB
200

1000 (L) =0.20 (mol)

1.0 (mol/L) X

BV THEEH,SO, DHT DMBEE T,

H,SO4 & 2 DB T 05, H,SO,OMBEED 2EHNH OMEEEDT
200
1000

BPEEOMBEMIETZ0EZE=NENESICLELE S,

2 X 1.0 (mol/L) X (L) =0.40 (mol)

R%ICHE CH;COOHD HYDMBEETY .
CH;COOH I 1 fliDE DT, CH;COOHDYBERE HTDMEBERIZFE L EZ&

200 .
1.0 (mol/L) XW[LJ =0.20 [(mol)

MEFRRISSSEEIEH S BRELICK VAL R®BELD?  58EED HCI & 358 D CH;COOH
TELCHOH " EEZTLLD? ) EBSAEBVWEHE LNEEAD, RHIRED
FHETIE, 55 - IREL (SRIEE - MIRE) RRFHYE A

BENEVS L, PFRHIRBTIHFERICE>TOH BAMA SN TV s, H DWW
BLEBY, BERTLEEHDILU VI EDHSNEHNS5TTY,





images/00386.jpeg
382  Chapter14 {cTa

14-9D&#%Ic, XFHTP376 ~381DABRZRT LESBRINEHALTSES
TET, 9, KOAF VR HTIOHT]I=1.0X 10" "=K, & RIT T L EM>T
BLTLREW,

ILX[H*] [OHT]=K, TIH»5 KazK" ...... (%)

p.380 &£V

BOTMAADRERICDNT, p.378 TKHOIKIFFERELGEWEWVWSFEE LE LT,
DEVBDOMAKSBENZEEVELTHNEVENST LT,

DA IKDBRENZESVEZMKIBEL VW, 1 TRENZTENZVTTY,
(BOBEEE o LALESBHDER>TLREY)

8 CH;COONa DFKAR DIERE (= CH;COO™ MIEE) % ¢ (mol/L), kD RER &
TBL, BR—IDESBNSTVRAY—DMENE T (p.365 £ L <KBTVET ),

ThEp379Dx B chiCBED2HDTT, PO TVBTELEIERLET, XFTD
RLDDEDORETTT &

Ku

p.380 £V I;x[H*][OH‘]=Kh TIHB, A=K TR,
NSYRAY— FDEERAT B EK,=ch*EDT,

pe [ _ [Ea

T T cK,
EBEVET,
zzps [OH 1=ch= ‘}I({:" ------ (% %)
[H*][OHT]=K,ZDT

o Kw K, _ KKy
()= [OH™] =y Ko 4 ¢ (% %)

p.379DMEEZNICH TIEH B &, p381DERET CITRHZ T EHNTEET,
e, RRELTXFRITEEALSETRE, TT5hbho6EGBYET,
p.376 ~ 381 X TOFEDRN, p.382-383DRDEHDTNEER LT, A%
LTWBDh, BrAtDOhBE5IEVEL L&D,





images/00381.jpeg
14-0 EQKBROpHORONE 377

L\
B2T
d D BIHD>?
B\ 7

(EEoKBRDME (p.136) DB ) ‘g

+ ceasbs ke B )

0.40mol/LOEE#KER100mLe, 0.40mol/LaDKEE
F bUDLKERI 00MLERIGE B2 KEROPHIE ?

FEBRDBREEFK,=2.0x 10" mol/L,
KO 7 V&l [HH)[OH-)=1.0%x10""(mol/L)2& T B,

SHIDNSYRY— MEBL (Bl oD
; CH;COOH + NaOH = CH,COONa + H,0

| ERET 40107 40x107 0 —  (mol)
-7 (4 —4.0x1072 —4.0%x1072 +4.0%1072 —  [mol)
0 4.0x107° —  [(mol)

| R 0

ZZETOFIRIF

p.371 EALLU» K CHsCOONa (&
Hhis CH:LCOO™ (T
BBNEDELR !






images/00380.jpeg
376 Chapter 14 {t2¥4

14-9 B0KE®RD pHDOKDHH 7=

- CHsCOO £ HKPICEFET %A, [CH:COO™+
H,O0 = CH3;COOH+ OH™] EWWSFEHH Y LD,
- [CHsCOO™ + H,O0 &= CH;COOH+OH™ | O F

ERE, HBROBMEREKDAF FEE>TEZHT.

14-8TR"FAR2GHMNRGS" DNEMTLED, TR "ZE2EPARIS"IC
KO TEMENIBDKBRD pHDRHG Ol DV THELEL &5,
LEFHEORHET - TIDT, BEROTCO2VWTETLREWR,

p.136 T, HBE+MERDFMTTELEENBIFTVRKERIS, BERITES
EWSEEZE LE Lich (FRIRISHE Do e Lid, BOXBRICEDTVET),
FrBR L KB LT MU D LDES G (558 - RIBEOFMNRIS) TRIRPMRISE,
BEMICHEVETH, ENKBSVDPHIZESZDTLESD? 47 v TTHRY
TWEET,

0.40mol/L DA FK &3 100mL & 0.40mol/L dAKEEALF b U & Lok3ai 100mL
ERBE Bt & DAERDpHERD &o 12750, BROBRTHE K= 2.0 X
10™%mol/L, KO #>H% [HIOH1=1.0X10""(mol/L)? & 3.

A7y IO HHIRBOINST VAV — b ZEEDEL &S5 (EX—Y)
FRRISE D TEALEmollc LTWE T,

CH;COOHIERRICRBLT WA DT, TOKABRISEERTIEHY T,
CH;COONa DKBARICHE > TVET

&, TCH;COONal, KkHTRINTCH;COO IcHS) DT,
CH;COO™H4.0 X 10’ mol FEL TWB EWS T LITBEYE T,

Tl&, RORXT Y INEHEL &S,





images/00141.jpeg
5-6 \ZEBHULKBROMEE

137

| EEDKBRDMEE | 6EEBDH - EROMET

g
BOE

S58/-08=S

R, RID

HET D,

TTEBIFE —> KA

Pot
B

EES-] FDESH

BODEIR?

Bt
(EEKFS RUDL)
NaHSO,

(UYBETKEKFFT RUDL)
NaH2P04

BRI
(SeBATRS FUDL)
NaHCO,

(UYEKERZF RUDL)
NazHPO4

BOKBRDEERS
HEDE - 1IBED

BLIESDHEEIC
FdAUP

BEDERS
FhERIEED
NaOH 72fa

NaH,PO, &
Na;HPO, (&
BEDE - BEN
BUBDIC
REDES AU » K

CCiT%?E%I






images/00383.jpeg
14-9 1EDKBRD pHDRHBH =

\
INERDIIKDERE
d ), n32n
CF

CH;COO™ & H,0 DRMDFHRZEILT, NSV
—bhEES.

CH,CO00~ + H,0 &= CH,COOH + OH~

RInat 40%x1072 — 0 0 (mol)
1k = — +x +x (mol)
RS 40x107°—z — T Gy (mol)

( H.O — H'+OH ELSRBRSLKHFHNUMEZSBLDT
x [ FETHNEVME

| VEWWION TED/N\SYRAY— MDEMETEIEEICETD,
' CH,CO0™ + H,0 = CH,COOH + OH"

= 4.0%x1072 o z %
| R C 0.20 0.20 o0 (moVU
; —x i

14-8 & 14-9 &
N UARIVBRBL»HS
REL®B5?

THEFIRR
ETHRLETVD R






images/00140.jpeg
136  Chapters meiEs

5-6 BzEILEKEROEE

EEOKBROEE, [bEEhDEk- - BEOME] THE
T&%,

FIFEFBEONEEZTVE LD, SEREOKERDREICOVTEELLE
L&d. BAKICARIFTTEDRRDEMIE, EETEIRDESICHETELT,

© “RE+BIER OPHMCTESEERE > KARDKREIIEYE
@ "3BE+BIBR OPFHTCTESEERE > IARDREISEERYE
® "RE+BIBEERE OFNMTCTESEERE = IAROKREEHE

BEOKBRDBEEZANDICIE, TOENTEDEZZEAIVENHBNDCTY.
BIZIE, NH,ClE, 58EEDHCI EBERDNH; ZHHME L T TEBERTY .
£2T, TNIEOILHTB, NHLADKBRDREISEEE DNV ET,

& 12 CH3COONa I3, 558D CH;COOH & 3R1E D NaOH ZHh M E L T CEBERTT .
£27T, TNZ@ILH B8, CH;COONaDARRDRMEIFBEE LTV ET,
QE@ITOVTIE, BWOMESICENKBEREHENFILEZIE L &5,
®IDWVWTIF, BE+BIBEEDOPNTTESEEDHZE, KARDRERZS &5
ENSVANENT, ZIFREICEZEREATEEEL &S,

NaClid3gBg (HCl) &3#IEE (NaOH) OHMITTESEERLEDT, Glcshrey,
NaCl DACRRDRMEIEHHETT o

L OFBE+BEEOPMTTEZRERAREDELEONZNTYTD, KITEFZIHS, K
BRFFEFPEEEYVET,
QEEMBREFLALEKITBFEVDT, KAROEENBBEICEZTEEHYEL
hoo

ETC, TREMEBEOKERIZESBHEZTLLOD, BEERLNSEVLT, &7
BEICEZDI TSV ERAL, FIZIE, NaHCO;IZBEMIBTIH, KARD
REISIEEETT,

BB DNARDREE, EEOL S ICEMGHENTERLVDT, EVHAT
RENGLDZEEATCLEVE L& S,

B NaHSO, B|EME  NaHCO;
NaH,PO, Na,HPO,





images/00382.jpeg
378 Chapter 14 {b2F#

A579TF@:CH,COO0  EHODRGRADFEFDINS YAV — P EEDEFT,
(BR=)
TNET, BBROTFHELVSRORDESBHLDEEITCVE LT

CH;COOH &= CH,COO~ + H*
LB LS TCH:COO™HKDFICHEELTWND] DT, ROKSGLFHEBYE
ER

CH;COO~ + HO0 — CH;COOH + OH~

COFHEMEDEHTZEDH, COMBEDFRS > FTT.
ZORIGIE, BCH;COONa|TKZEMATHRLTWB DT, ThZEDMKSE
EVVET,

KH OB x (mol) ZITBRELTWBEER, NFTUVAY—bEEVEL &I,

ATy 7@ BUEEIWREICEVTEGHDINS Y AY— M EBEFT . (EX—Y)
CH3;COOH 7&K 100mL &, NaOHZKAKR 100mLAED T, HKARDEREIE200mL
=020L& LT, BIVEBEICELEY,

TTTKHORKIZFERLE T, H'LOHTITADPNIZRIF L TELHMETT,
x (mol) ETHMBLEZSNSHA40X 10 —2D— 2 FERALET,

INZTEEHDORICHALLVLDTTH, FEEROXHIBEXNTIEEA 5N
TWEEA,

RR—I TR DFEEROR %, BFE D BBEE K, KD F 25 [HY][OH]
=1.0X 107 "D 5HENTVWEET,





images/00147.jpeg
5-8 pRRmOsE 143

[p B 0.20mol/L DFiEE H.SO, 30mL EBRBHRLPFT S
S 0.10mol/L D7KEREF kU™ L NaOH BRI E mL hsiked a
&o

27y IO [AmLH? IIfIgh?] &z &< |
RS

—> NaOHKB#EZE «(mL) &<,

A7y T@ : OH DYEE (mol) ZRHD.
—> NaOHODHMEE(F

x — _a
0.10 (mol/¥) ><—1000[Z] xx107*(mol)

—> OH DOPYE=EI(F, NaOHH 1 HDIEE
BOT xx107*(mol) DFF,

RAFY IO HOYESE (mol) ZXRHD,
ﬁ H2304 @%géﬂ

30 _ _3
0.20 (mol/¥) ><—1 000 W=6.0x10"2(mol)

—> HTOYER(E, H.SO,H2@DEBRDT
6.0%10°8%2=1.2%10"2(mol)

ATy I® : (H*OYES) =(OH OYHER) #5tHI 3.
—>1.2x1072=2x10"* =x=120mL

CoETHIEL l






images/00389.jpeg
14-10 B@EEeR? 385

Na*& ClImpiFeneE Na*& ClImhitaw, NaCl&EUTHES D

HEDBN NaClZfRTER<BD HFHEX, MBELTLD

NaCl— Na*+CIl~ NaCl == Na*+ClI~ NaCI<:’I;Ia++ CI~
CamTE

B DB (AsCIBasO, 5 &)

DINCBRULIAYE, BREGCHESTNS.
AgCl (B) = Ag*+CI~

THBOTNB) & Ag*]1[CI”
Mone a =K [ASCI @)] E—EEZZS
MEEEHORH [AgCI (@)]

MDD ERID
ICeBE5AE !

m) (Ag*] (CI"] = K,, AR






images/00146.jpeg
142 Chapter5 BEiGE

FRIDOMEIC, FEIEDELDTY,
PIETHRBELTHEL &S,

0.20mol/L O H2S0,30mL £ @A R % < 519" % 0.10mol/L DKEEILEF b U
L NaOH KA A& (ol mL A*3R 8 &Ko
@ A7y 7@ MAmLh?1MIgh 721 LMbhS, FTZhE2 LB !
SOIOMBEOEGE, hHICHER NaOHKAR % « (mL)
EBEET,
A7v 7@ : OH DMERE (mol)ZR&H S,
0.10mol/L ® NaOH KAB A x (mLIEDIED 5,
HIHEIThELOTT R,

NaOH O#/E & (mol) =0.10 [mol/L]Xﬁ[L]
=x X 107*mol)

NaOH (& 1 fli DIE R DT, OH™ 62X 107 (mol)

R7v 76 H'OMERE (mol)&ER&H 3,
020mol/L MH,S0, A8 30mLBEDT, Z55 BRI Y % & HoS0, DWEBEA
T&EY,

H,S0, OWEE (mol) =0.20 (mol/L] X% (L)=6X107*Cmol]

oS04l 2D DT, 2459 B EH OWBEBELUES .
H*OWES (mol=6X 10X 2=1.2X 1072 (mol)
A7y 7@ : (H*OMEE) = (OH- OMHEE) ZHET 3.
CCETELEHEIWYETIR KATHLETTY,
12X107?=2x10""  z=120mL ---&

_POjﬂt ... PHMEORENE

O RFTY IO [fAmLH?1[fdgh ?] ZxEHB<,

0 ATy J@---OH D¥YE=E (mol) ZK&HD,

0 RFYI@®-H ODYEE (mol) KRB,

0 ARFYIJ@--(H'OMEE)=(OH DYEE) Z5tEIT D,






images/00388.jpeg
384 Chapter 14 L2

14-10 &mEEeIz?

BRICBETYOSHRVEGKORE I, FHRKEICKZO>TWLS !

KicEEF b T LNaClZBHI LTV ELEL & D,
B, KITAFTOKBRISBRICEVET,
LHL, H2E8EBDLIETAZEEIC, NalhBFTSEGY T &R,

TNEZVOBLANIVTHRRLTHDE, £ ECHITNaCIEKITAN LIzEEE,
KDFITNaT & AP0 edIT, NaClhEAEANatE T ITEREL,
BRELTWNEET,

LHL, RARLAREAKRRICTNGTRCA AMMEZ TV T ET,

Na*& A AHESHERAZCAY, Nalls LTHEETZEHEHIEI TVEEXT,
ZLTESES, NallHNat&ECITICEREL, BART 2HEL,

Nat& CI"HNaCl & LTHE S 2 BN E L GARRIGELLEF,
NaCliEFAIIN 5T ICTRD £ S ICBEBDTT,

NaClOXRE T, ROESBEFELRYI->THEY, ThEBBEGHLOVET,

NaCl (B) == Na* + CI~

ETC, RIEKITAFITS VBB ASCHIDWTEZATVWEFZ L& D0
AgCHEKITBFITC W EIEWSEDD, DIHICEREL TAITTSY,
AERTFEHR Y I > TVET,

AgCl (Bl) == Ag*+CI”
Z LT ZOBRBEHEOTHERORIE, HOTELRDESICRENET,

[A*1ICIT] _

[AgCl ()]

fere L, BafAKAKRF T [AgCl ()] Id—E & HELTRVNDT
[Ag*]1[CI 1=K,

EVWSHDORYIIIEET, DK, EBMRERE L,

BEN—EDEEE 1 DITREZDTY,





images/00149.jpeg
5-9 pHIEDWT 145

VL, RIDESHERSE,
RODEREF 14122 ! a
B

ROBARZEDZ D221,
RIDVBRBAEEE |

(R=E) x (FBE) =30
ZOFEANSIBE, ADEFERF 15 Uw |
ADESHEEC»

‘ H*ORED, [H'1=1.0x107%(mol/L) DKBFBRAL, [
OH™ Mi2ER, [OH]1=1.0x107"2(mol/L) DKE&RBH'HD
‘ FUk. CDBE, E550FSHBEEEITNTLELS?

[H*1[OH™1=1.0 x 107" (mol/L)?
DS, K&K B O H ORER

[H*]=1.0 x 1072 (mol/L) ELWB Z&ICH D,
KDT, KXiBH&BDESHEEENEVAL®

pH&EIE? |-+ PH=—log 1 [H'] TRESNBEDZ o

0~14nEZEED, 0[SEVEEBVERET, 141380
FEBVEBMETHD. PED7DEEZEPECNS,
o omm Pl g

pH[ O 1 2 3 4 5 6 7 8 9 10 11 12 13 14

H 1("uf') 1q-v 1q-2 1q-3 1q-4 1q—s 19-5 10‘-7 1q-a 1q-9 10’—(0 10‘-u ml-wz 10'—13 10'—14
[OH-] 10|"‘1 10]"3 10"‘2 10"" 10"‘u 10|'9 10|'s 1Q'7 10"6 1Q'5 10"" 10"3 10|'2 1q" 1‘:""’

= stk b l






images/00148.jpeg
144 Chapter5 Bi&igE

5-9 pHIcDW\T

[H*I[OH"1=1.0x10""*(mol/L)? H

HBNT, 2ADBLIOFHZ LTVE LTz,
BAIRTEREENE22LA%W. R7HFWEIFAZEER. ]
FBiTLLY, R7OEIAERS, R7BEBENLESRS.

ZZlT, mESPoOTER LI,

#ik I [Thlh, 35€LWEPHAN R, FEECERBERILRTE,
LENBHA, COHICIE, HLALIAENAHSAL . ]
(F=E) X (FEE) =30
R [2ANFEREZ/BETURIIC»HLA, ABRZEEA2LHAL,
ERENIGLYD., —7, BOEFBERI UM CL>THS,
CrHb, ADIEIAEECLHI b, ]

RLC&SEEZDT, KARDBEEEZUNTHEL LD,
HYDEEA [HT] =1.0X 1072 (mol/L) DACERA &

OH™DEEA [OH™] =1.0X 1072 (mol/L) DK BKRBHH Y £,
ZDFE, EE5DIEFSHBEENEVNTLLD?

RIE, KARICEALTE, ROLSIBEHXHEYI>TVWEBDTY,

[H*I[OH 1=1.0%x 10" (mol/L)2 -« (%)

£oT, KBEKEBIE[HT]=1.0X10"2(mol/L) T,
KBABBDIZFSHBEEELN BN EHADHLYET,
TOESIT, H5PBICEROEMEEE, (k) Rck>T,
HYTDRBETERI TENTE, ERITBTENTESZDTY,

HTDBEIZEVEEE (1 ~ 107") TEDZDT, logk & >TIAFAEHITfE%
BUEDIEIZE L, ThEpH OKEAF 188 EMFATVWETD,
pH=—logy[H*] 2%Y [H*I=10""(mol/L)D& %, pH=#x
HE5WBZKABRDEMEEIZ, TOpHERWTERL, KBRT BT EHNTEET,
[H]1 & MO A+ AnFEl £HBY, nDEENNEVIEEHTDEEASZLDT,
PHIBPEWZEREEDEN NS T EITBEYET,





images/00132.jpeg
128 Chapter 5 BCRE

5-2 & - 520k

BOMHEE, ZOEERBHASHIICHY S>BZHOHK,
BEOMH#H LR, ZOMKEXFHASOH IZEYS5%0HD
.

BORFRFDS, HITEBZEATEBHOHE, BOMEHEVWVET,
1 DB % 1 fDRE, D 2 DB E 2 DB, - ERUEY,

1RO :

EEEHCI, FEEEHNO;, EFEE CH;COOH (% CH;DHIEHYIZ AR 5 L)
2 flDE :

BRBEH,S0,, HEEH,COs, > 1V (COOH), BRILKEH,S
3D :

1) >V #H;PO,

B, BEOEERPHLS, OH BB T ENTESZOHDHKE, EEOIHH
EVVET,
AN 1 DIEE%E 1 MDIEE, M 2 DIEEE 2 MDIEE, - ERUET,

1 EDEE :
KBk 7F b U7 LANaOH, KE{tH ') 7 LKOH, 7EZ7 NH;
2 EDIRE :
KEEE DIV D [ Ca(OH),, KE&{k/\U T LBa(OH),,
KE&{L$R (1) Cu(OH),
3EDIEE :
KEEILT IVS =7 Ls Al (OH);, 7KE&{L8% (I1) Fe (OH);

HDBEIFTNTOHADVWTVBE DI, NH:ZIFDWTWEEAR,
NH;l&  NH;+H,0 — NH,*+OH™ &74W, HODSH AR ITRSEETT,
ZOERISHRIFEATHEEEL & D,

TDEDIT, B BEBMBICEIOTHEIBENTELY,





images/00374.jpeg
370 Chapter 14 b5

14-8 shig¥ipbhMRETTE 3BER

- CH;COONald, ¥XTCH;CO0 Ik %,

- CH;COOH &£ CH;COO A FET 55R,
[CH;COOH == CH3;COO~ + H*] OF@EHKYiL>
TWB (ZOTHICEHTIEHMERORNICAATS) .

14-8&£ 14913 B &> LEBENBLVANBTY,
XPREFERTVREBICEPODTVEDHDOLSBHELLGUETDT, BEFH
BEEEEVENSRTVEE L& S,

0.10mol/L DB EEK AR 10mLIZ, 0.10mol/L dAKEALT b U 2 KK 7.0mL
EMAT. COKBEDPHENIE 1 FE TR £o 75U, HREOBH TR
K,=28X10"mol/L &L, logio1.17=0.068 &£ ¥ %,

FTRBEE R EEFICE OGN ESEWVWT &1& F0.10mol/L DEFEEKIAR
MomLepofce Lies, ZNAERTRICHMET E3ITIE0.10mol/L DKEELF +
U LKBRIETNOMLABERIETE] EWST&TY., LKL, SEIE7.0mLL
AMATVWEHRA.

Inz"fRFinEPHRGE EPRTLICLEL &S, TDESGEHRFHEF
MREZET2E, KERFIEEDL STTREICHE>TVWBDTLESD?

ThEDSESIE, £, AFYID  BHIONSYRY— FEBEET, (5
)
FHEDTEAMEMOI TEZET L.

2D &SI, CH;COOHA 3.0 X 10™*mol, CH;COONaA 7.0 X 10™*mol7Z7E L T
W3, WS zebbbhE L .
CNFEEBRD TETCLBEVSTETT R,

p.368 T, CH,COOH & CH;COONa % B Lz KRR E 7 — < ICBEE R E R
FLEED, TOLIICHPEFiHEEFNEIT>TCH, BEBRLNTEHHZDTT,





images/00131.jpeg
5-1 8 -wE0Es 127

[ PL—"020DES |- KERPT, HEELINENBT,
OH %4 U 3 MEHEE,

‘ . /® ’

A
» /'f?

TLYRFw R - O—U—DFEH| - thOMBICH &5 30H
BT, thONEHNSH %

NaOH

RITWMBMEIEE,

®+ ..............

. @ E

= <70 <70 :

O -@u;

HOl | HO | H'% H*%& c- i HO* i

® i S BUmB
Riv@

e
T+ *‘%@-‘-I-m
P H0 i NH;, H*Z H'Z& OH-
::i?%at%l

(NG ) BT =EUW3 Mol






images/00373.jpeg
147 g@w 369

- 5L, BH HNR5NES -

CH,COOH
DB !

]

CH;COOH

0.10mol/L

CH3;COO~

0.10mol/L

CDRETEZICBO>TVRDENS

[CH:COOTIH*T _
[CH,COOH]

CRATNIEH ) HDDB | pH = 4.6 - O

ccETOOESL l






images/00134.jpeg
130  Chapters meiEE

5-3 mME

(BRDENIRE) X (BHE o« ) X (BROMELK) = (H O EIRE) H

WEHKITAFBHELTAFVICADNBE T LEBHEVVET,
EIREEKITED LIEE, MEICEST,
ENFRHDBELTA AT BDNEREO>TVET,
ZDBETIEFVZE, BRELLL, « TRLET,
B o = 7J<£C§’§7b\b'('%& LB DEE (mol)
KITED LTAE D ERE (mol)
TTTlhEAFFEETIDLELE S,
FERAEHOEREPARE@HH T, TNENI00ATOHRERLADVET,
FERAEHODFRE R AL, —EIL2ALDIEE A,

:wﬁzbh;ﬁ®wm%gm,ﬁ%=am?vo

—%, #5 P AERQODRS» ks, —EIC I ARTEET,
COFE S VEFODIEER, —o =0.94TF,

100
BHELELEATY,
MEEHERE L CH Y ERIE T 21 EVWSDETRE AN ELTEXTLREL,
Tmol DEED S5, 0.02mol B ERET 2755, BEEEIZ0.02TY,
BIZIE Tmol/L DEFEEACGER D, HT DIREN0.02mol/LDHE, BEEEIF0.02 &0
ST EIBYET,
CH;COOH — CH;CO0™ + H*

ECTCTHBEMETT,

AEEN 002075 » AEF (2000 N) HH2%E, LV TWVWBDIFFMATLED ?
(FRBRADKE) X (ILEE) =LV TWVBHRERADE)

ZDT 2000X0.02=40A T¥h.

BREERAVT, HTOEIVEEERDZEES, RILEZANELETD,
BFEECH;COOHD BEEE H0.0272 & LE T, TDEE, CHCOOHD E VR E
# [CH;COOH] (mol/L), HYTDEJVEEA [HT] (mol/L) &9 5 &

[CH;COOH] X 0.02 X 1=[H*]
%Y, (EDENEE) X (BHE ) X (BOMEH) = (H'OEVEE) W\W5C
LT, HIOEIVEBE H EKFAAVEBELEVWVET,





images/00376.jpeg
372  Chapter14 {c&Ta

BWT, AFYIT@: FRDINSYRAY— M EEZTFLES.(ERX—Y)
CH3COONa & L5 D& CH;COOTITIiFE A EEILT B1 DT (p.366),
CH;COONa»HiTE%S5, FATCH;COO N ELEEZERATLSEZL,
Z LT, CH;COOH & CH;COOHAEENTWS & &I,
[CH;COOH &= CH;COO™+H*] OFEFHEEZ T,

RISHIEH B WD T, CH;COOHA 2z (mol) R BB L TH BRERENE T,

ZlT, AFvI0: BUZENREICELTFRDINSYAY—hEEEFT,
(BX=)

CH;COOH KGRI 10mL &, NaOHZKAR7.0mLEDT, KBRDERKIE17mL=
0017L& LT, BUEEVBEICELEY.

CH;COOH IFIZIF BB L ZVDTxldE TEMETT .
ZDT®H, 30X 107 —xD—z &, 70X107 + 2D+ (FEBRALET,

Held, cheRTFYyIO@ : BREBHONICKALELES . (ERX—Y)
FEAPPZLOTTH, BE>TLEEWa,
HELY2=20X10""(mol) £B5BDTHX2.0 X 1077 (mol) KA KB ICIETE
THENSTETY,
[HY1IEEIVEERZEDT, 17mL=0017LCEIVE L & 5,
[H*]=20X10"7+0.017=1.17 X 10 °mol/L
pH=—10g,,[H*]1T, RBIEX LW 10g:101.177=0.068ELETNTVZDT
pH=—l0gw[H"1=—10gy (1.17 X 107°) =5 —log;o1.17
=4.932%49 -





images/00133.jpeg
52 @ -mEOmE 129

- BTE, ZOEERPHSHCBZTENTEBHOH.
BETIE, ZOEERPHSOH ICBRBTE
DTES OH DM a

1{@@@ :
BB HCI, FEEHNO,, mﬁCHgCOOH
2 DB - R

\

|

]

: B H.S0, K#H,COs, ¥298(COOH).,
| LK H.S
4

|

3{HDE: :
UYEEHPO,

7J<@’£ﬂ:j' ~UDLNaOH, KE{EHUDLKOH,
ZYEZ7NH,3

2{HDIEE .
KEEAEDILZ D L Ca(OH),, KEE/XU D LBa(OH),, |
KE&{EER (1) Cu(OH),

3mDISE : 5
KBIEZIL=ZD L AI(OH) 5, KEBESK (M) Fe(OH),; |






images/00375.jpeg
14-8 PREBBOARGTTEIEER  3/1

(PmBPIRBOEXIE )

- CH,COONa [&, INTEREL T CH,CO0 ICBDo
+ CH;COOH == CH,COO™ +H*DEHEHDRXERA LD,

0.10mol/L (BB 10mL (Z, 0.10mol/L DaKEfL
F hUD LKER 7.0mL ZH0R ZAGERD pH (& ?
(EFBOBRERE K,=2.8%X107°mol/L £F3)

yEIWION HFID/ NSRSy — MEEL (EhilE mol).
i CH,COOH + NaOH = CH,COONa + H,0

| RIGEE 1.0x10°  7.0x107" 0 — (mol)
& -70x10"" —-7.0x107* +7.0x107* — (mol)

| mR#®  so0x10 0 7.0x107 — (mol]

CH;COOH &
CH,COONa H'
BENTLBHS
BERL®

PRFIHCPITDE
BERHTES
ZEEHBNER






images/00370.jpeg
366 Chapter 14 {b5¥#

14-7 @&

BREMATHEEZMATY, pH@”&‘ﬁ?’)"d\éL‘f‘é%?&! H

ZL DBERIE, BOEREZVETHMASEpHAKRECED>TLEVEY,
ZNUE, MASNEPIERD, FEALEINTERLTLESIHSTY,

LA L, BEREFINDARIE, BOBEESNMZISNTE
pHMFEF—EITRIENE T (COIEAEREIERAL LV WVET),

TlE, EDKSGTBERMBEEREDTLLID? FTHIE—RIC

- BBk & FDIE (CH;COOH & CH;COONa 7 &)
- BRIEREFONIE(NH; & NHC 7G5 E)

EECHKBRCTY . INSOBERMEERE LTIS5 DI,
MASNIEPEEEBENLTLES L HADTETLBHNS5TY,

Frie CH;COOH (558%) & Erlg7 k') 7 s CH;COONa (3582 DI8) ZREETETEO L
BEREMICEY, BHLELL D,
BRFTIE, ZNTNRDESLBHENRETCVET,

CH;COOH (X&) < CH;C00™ (4'&) + H* (B&E)
[CH;COOH 35585 C, BBEENNEL, ZLDZDEEE > TV S,]

CH;COONa (IF1F7% L) == CH;C00~ (X&) + Na* (X&)
[CH;COONa g1 7 #ERBEDT, BERPTIEIFLAENBHLTLEO>TWNS.]

%Y, TOBEERFICIECH;COOH & CH;COO HAREICHFEELTWWADTY,
CH;COOH & CH;COO™ DmANFET BT &lc &Y,
BHTAMZA SN THEREOH AMASNTE, pHIZIFEAEZELLEVDTY,

EEHTPIEEOH AMA SNIIBEDRBITDOVTIE, p368TRTVWEEL LD,





images/00130.jpeg
126 Chapters metEs

5-1 & -BEOFEE

B - BED2DONDEHRZEXAL LS. H

FHIEEADH>TVBE - BELEVSDIE, TH5WVWS8DTEEVWTLESID?
[KBHBRT, H'2ELZ3UEHET, OH 2E U3 DEIER]
COEBBETFUL=SIADERLVOVET,

TL—ZOREVWSRBEEN, 1887 FICIRELLEEETT,

BIZIE, HCHEKFRTHYECIICERT 578, BTY,
—7%, NaOH(Z/KHTNa* &L OH (CEBRET 578, BETY,

ETC, BHIROTEMA40E, 1923FCHREET LV RATy Fea—U—1H,
FLOE - BEOEHRZLE LI,

[faOPEICH 252 3NEHET, OVEISH 2B TRIVEHER)
CDEHFETVZRATFYF A=V —DEHRLLVWVET,
TL—ZUADEREIRREE, BRAEEEZLITLDEE>TVET,

BIZIE, BEHCDKITAFEEDRG

RE®  HCl + H,0 — H;0* + CI°
& H'EOH AL TVWEWDTT L—ZUXDEETIEE - BEORGTIE
HYVEEAD, TLYATYy F-O0—-U—DEHTK,
HCIBH Y 25X TWBDTE, HOIEH ZZITI>TWSDTERELEZSNET,

FI#KIC, 7 VEZ7 NH; DKISAT e & EDRIG

K@ NH; + H,0 — NH,* + OH™
&, HOIH"ZE5ZTWVW2DTE, NH;AHTEZITER > TWBDTIEREELE
ZA5N%NDTY,

H0lE, RISOTIHEE, RISQTIEELELTUEREVTVWEEVWSTETT R,
BLCHOTE, BFICL>TRIESENEDBDTY,





images/00372.jpeg
368 Chapter 14 {b2¥4

EEH D INZ SNiBEICE, CH,COO™ DHETY .
CH;C00~+H* — CH;COOH
EVSRIEDHESG T ET, HY3E <Y, pHIZELLE A,

—7%, BEOH AMA SNIHEICE, CHCOOHDHETY,
CH3;COOH + OH™ — CH;C00 ™+ H,0
EVWSRIGHHEZ Y, TE5DBEEHOH HGELAEY, pHIFEILLE A

nd, BERDPHHAZEDIITS LWL HFEDTY,

T, BERTLCHESNSMBEICRVBATHEL £,
BERD pHZR S MENEE T D,
BEDESIC2ATY TTROBZBZEDNTEET,

Bl SRR b U D AQKBRO DY, B ORE GRS N YD LAORES0.10
mol/LT%H > 7=o BEMOERTLHE28X10°mol/LEL, ZDRAKERDPH
ERD Lo 1750, 1081028 =0.4ET B0

(BEDE| ATV 7D &3, HBOBRERHNSEISATLEOT,
HEBOBHTFEOREZEEXT,
CH,COOH == CH,CO0™+H* #DT

[CH;CO0~1[H"] -
[CH,COOH] ~7*

A7y 7@:CTTIE, XHETEISNLOZEEHL, KALET,
Hifig(E CHaCOOHM & &, FEFEEL £t A,
I > b U D LIE, CHsCOONa — CH,CO0™+ Na® [C(F FEH L £ 90

5
[CH3COOH] = [CH3;C00~]1 = 0.10mol/L

K,=28X 10" mol/L1EDT, AT 3 &
0.10 X [H*]
0.10

[H*]1=2.8X10""
£5T pH=—log[H']=—log, (28 X 1079
=5-10g,02.8=5-04=4.6 *-

=28X%X107°






images/00371.jpeg
14-7 @@R 367

Po A g
ol

fRERDE!

§588 & 2DIR(CH,COOH & CH;COONa%i &)
SHIREEZDIE(NH; & NH,CI R &)

B H IR OH &
WHo>T, MRICPHD
ZEHoDULBVE

EERDOPEC DT (CH,COOH & CH;COONa RS LI EERDISS)

BEEHDS, B<F
CH3;COOHMZFz
BoTWWBARR

CHyCOOH = CH:CO0 ™+ H*

+
953993["3 = CH3COO + Na

SSERDIRIE /1
(ic‘:/ut‘g”\'c

CH;COOH
+
CH;COO~
REERTEN!






images/00139.jpeg
5-5 PR EIBEOER

1135

PR |- BOH RO OH HRBULT H:0 [CBBRBDT o

- PRRISGICK D TEULE, @gmﬁﬁycﬁgwl&aﬁya

DREESULEIEEYDI &,

[ BiHE |- EE¥RPCHOHIEOTOS
jg g

(_.to

@) NaHSO., NaHCOs, KHPO, %

IEEME |- EERPITBEDOHDEOTVD
BOZE

—Co

@ MgCl (OH), CuCOs:Cu(OH),, CuCl(OH) &&

e AEEHPICRO HBIEROOHEES T
WBRWEDZ &

(@ NaCl, CH,COONa, CaCO;%¢&

Zh

BE
FOAER

EIEU, CNREOHERIZIFTH DT
REOME CFEBERBRA L P
RON—IT, HEICOVTHEIDZE






images/00136.jpeg
132  Chapters metEs

5-4 ® . B520%S

HER - MBEEREALD ! H

EOIBREICIE, BHBHHYET, BHBIE, RCREDZSIE, BEEICEI O TRDS
nNTVEY,

BEEL, 0<«S1OHEICBETEZDTYTH, BHENTITEVED, DFY
FEAFMELTH P OH 2T b DEZNZTNME - MIEE L IT0,
BRENM LVLELINEVLD, DEVIREAF MELEVED%E

GREL - RIER -PUEY,

EDEDREAFETVI L, HEVIINEVIRSE » AEFONHEEPLIHEE,
VoW RSB » ARFI@DREE PRIEE TY 1,

R - SRIBRIIBMICHERE T 51 DBDT, TTTRAE L&D,

K| L 5HEE -
BEEHCI, BSEEHNO;, BREEH,SO,

KREMLIRIER :
KE{LF b U L NaOH, KE{bA ') 5 L KOH,
KEZE/NU 7 L Ba(OH),, KE{LAI/L P L Ca(OH),

TNLAOYIEIS558 - BIEEELEZTLWLTLED ™,

BB E DRI 5-2 Chax LIl & IBRH Y £ A
LoRIEENZDND &K S ITEEHC, FEERHNO; (3 1fiCEH ML, KB bUD
LsNaOH, KEMtAY 7 LKOHIE 1B CHBERE T,

POJIZZ B BEOBS

O BYPEBEEDRBE, BHREERRIBVOTERNHLE.
SMOREZDSERE, ELDIDIFTERAW.
HLEXTBREEDKR/NTRERBNRE D

X BERLALTIE, EVWSERTY, BMEICIMICHERE - MERIEIFELET, BRICHET
N2 VBHPOIERSVDEETTD, HEVEETIEHY LA





images/00378.jpeg
374 Chapter 14 {EZ ¥

EC, BIN=ITRVEDVLED, TWRWIpHDFEZLE LT,

SR LB SHELTUC T EARBEDT, KEECOBERBICONBT LR
-7,
FREL, HOMESTRADESIC H] ERBTVBT LEBYET.
-1 TH+
gEEgon (SOOI _ s M BN TTS, o

[CH;COOH]
R ET IR
+1_ [CH;COOH]
(7= [CH5COO0™] K,

EBRVEY,

& LFEE#HD [CH;COOH], [CH;COO0T], K.hhbhho>TWhi, TDORITEER
ALTH ZRDZ T ENRTEBDTY,

[CH;COOH]

= - £. @ =
FEEBRLESAT, SEOLEIC [H] [CH,CO0]

K.DREESEZY
NTELY,
BERCTIE, CORKAIMMEZISZILERATEET L&D,





images/00135.jpeg
s3Eme 131

- KISBDURMADSS, ENEINEHTZNE
KU

o, = XISBDUESS, BRULYEDYHE (mol) a

KIEBEDURMEDYESE (mol)
HOPD
5 »AEBD K5 AERR

100 Asp2 AhH%z<

100 Ach 94 Ah%ar <

oEoE)
NN
g ogo

T’

[HT ] ZRHB =T
BHEZERDSE |

. 0.02mol _

WAL - imol
K5 » AR (2000 ) D ErE2 CH,COOH &g EN
MEEN0.0200EF 0.02D&E
2000 A X 0.02=40 A [CH;COOH] % 0.02 =[H"]

euY
ks

| KFAAVRBE | KRIAVH DEILRE. H]1TRI,

(KFRAFVEREIHT]) = BOTIRE) X (BEEE o) X EDOHE)






images/00377.jpeg
14-8 DFFiRBPHRIGT TEDEER

THEDOINS YAV — hEEL (EilE mol).
- CH,COONa [Fg~T CH,COO & UTHFHET Do
- CH;COOH (&, 3 &<MER x (Mol IZIFERHT B,

CH,COOH <= CH,C00~ + H*

Rhiat 3.0x107* 7.0x107* 0 (mol)
Z1{k -z +x +x (mol)
Risg 8.0x107'—x 7.0%107 4z z (mol)

yERIWION T ED/I\SYRAY— DR EEIEEICET .
- KBRIFBEERAGE R 10mL, KEgbF MU D LKBKR7.0mL T
17mL(0.017L)0
- 2 [FETHEHBDRD, —x P+ (FERT B
CH,COOH <= CH,C00~ + H*

. 30x10° 7.0x10™
Ris& o017 0017 oor7  (mol/L)

ERERORICKAT B
7.0x107 =
[CH,COOTI[H*Y _ _ 0.017 "~ 0.017 _ 28x10°5
[CH;COOH] 3.0x107° s
0017
L x=28x107%0.017
. 2%2.0x107" (mol)
171 = 2800 — 1 47x10-*(molL) :
pH= _|Og1o[H+] = 5_|Og10‘I A7
RSSECKD 0.068

373






images/00138.jpeg
134 Chapter 5 Bi&igE

5-5 siREEENESE

BIciiEls - Bt - BEMENSHS. H

BEOHY CIEEDOH IERIGLTHOIKGEYET,
ZORBEPHRBELEDNVET,

ZLT, RREBIKE>TELE, .
BOBRA T Y EEROBA T VRS L anEEs v LET,
BIZIE

HCI + NaOH —> NaCl + H,0 @ NaCl %
% B2 &

CH;COOH + NaOH — CH,COONa + H,0 0 CH;COONaZx EAMETY,
B BE &

BIFUTD3IDICHET BT ENTEET,

BEMEIE | LFRAPIC, BOHDEZOTWBIEDT &
(NaHSO4, NaHCO;, KHPO;7: &)

EEME . tFHPIC, BEDOOHNE>TWBRIEDNT &
(MgCl (OH), CuCO3+Cu (OH),, CuCl(OH) % &)

IEiE BBOHEHBEDOHBHE > CLWEWE  (NaCl, CH;COONa, CaCO;7x &)

CDIENR L,

KRICIEZKICED L TTEKBERD, TORBICLEIEVIDUITREVERA.
DF Y, BMEENKYT LOBEICES DI TIEHYEEAL,

ERHNHY LEREICEZDIFTIEEVDTY,

THNUSDOWTIEE-6 THELLEL £ 3,

JF%xuzt”.ﬁwﬁﬁ

O B - IBEMIE - FIBEF, BOKBROMEE &
BEFRDOBVD .





images/00137.jpeg
5-4 8 -EEo®RE 133

EEEF, 0<o=10BEICHIES.
R o DM ICEW) 388 - IR

preenll
BEEHCI, HEEHNO,,
TREg H.SO,

] |

KEgE/\U D LBa(OH).,
KEg(EHIL2D L Ca(OH),,
KE{EF bUDLNaOH,
KEg{EHYU D LKOH

[EHIEEEZES
Ba(OH), - Ca(OH), - NaOH - KOH

= e tvakh l






images/00379.jpeg
14-8 DREBHRIANRHTTEHEGER  3/D

CHsCOOH= CHsCOO™ +H"ICHWNT
[CH:COO™1 [H"]

[CH:COOH]  ~ K ZREFIDE Thtors B3
HhoTLiES, TORIC
KATNZHID
+1_ [CHsCOOH] gEen
H"1=IcH.coo &

p.368 O (f9) T+

+_ [CHsCOOH] .. _ 0.10 B
M= Tchco01 K= = o0 X2:8%10

= 2.8x10"°(mol/L)

p.372 DAFT Y TDTIF--

3.0x10™
+1_ [CH:COOH] , _ 0017 -
(H=TcH,co01 X2 = 70x10= *28x10
0.017
=3 x28x10°°

=1.2x10"°(mol/L)

NSRBI BDTHL
BHEHORNERER
IBEXNZEN

StEOD#HH
Aot !

cCETVORL l






images/00121.jpeg
410 e2REXOEONE 117

| {E2RBRDIEDH'E |
@ KREBRDRELTKDTESISS
—H, & O, RBULT H,O B TEBDT, £FEDIICKIHY, a

BRCEAMEBNTRENT OB,
Cp»BLD?

ATRFOHH
BUICEDLDIC
FREZEDIFDAUR

H2 + 02 — H2O
R RERY £/

‘ FHEDIFBHE

2H, + 0, — 2H,0
Scht !

[m#&mamwommm#m]

AT IO FFEF RiW) — ERPORZEED.

ATYT@ FoEXEAFERT, EROHDREIEBVRT THE
HENZDPEDRYZE1 ETB.BHOMHRUEE
(& RFOHENERASSUNEDREE1 T D,

ATYv IO BRFOHHDLAEEATRHUICEDKRDIC, FEY
ZEHET D FREHDHTH OK),

ATV T® HEOREDH o5, REBMELBHLLICED K
SIC, REHICHFER TS

ZNUFRN—I DD
AFyTTEIC
FBALTLKZN

E5PoT
FEEDFNEVLD
DHABRNEK






images/00363.jpeg
559

14-5 LY+ U IORE

+ 3H, <= 2NH;

N:

=&, TEAN), NERE) =&

+ 3**2 pra— ZFGFh

T

x
N
3
3
o
-l
o
e
©

, BED

EA
LT, FHEES
EDBNIEDS?

RE,

BUTEIC

T T
2 g |5
100
i | {1
/(\ N N

5.~ | 55

+ = | +

= =

1t 1t






images/00120.jpeg
116 Chapter4 EFEEHTE-RE

4-10 eEREXROEY) D7

RS — £ OXZEEDS
CESEHOLPBVEFTERIMAIMEORRZIEL
T, ®EEEHETLL,

KR EBEDPRISLTKATES) LWDNTSEE, THE 0,05 H,00TESR
AIETE] EEZE TR, TNZEZDEERT &

H; + O, — H,0
TYH, INTREODENELEBLTEODTVERADT, ELWMEERST
TEHYERA. EERGRTIE, RFOBELHD, ELLALTRLCTEL
TIEVWHFEWDTY,
ZTT, BFOBHELLLEZ LS, TNTNDLERICHREZEDFEY. T
DEE, RBIRLBEGEHRLTRL, FEHN1IBEDEERERLET. ¢
5L, ROADESIEBYET,

2H, + 0, — 2H,0
INHELWMERERISTHTY

RISEIOME (DI H2ME) DT LERBUEVLL,
RISLTTERNME (BRIcHZME) ZERMEVNVET,
ZOBE, RISMIEH, &0, EMMIEHO T R,

EC, ELWVMERERISKDIEV D DFIEZE LHTHEEL TR,

(L2 RIS DIEY Hr e DFIE]

ARFY IO I RIS — £B OXEES.

ATV I@® o2 ZzRT, EHEHEHLSELVLEVERFTHEREINS
MEOHREE1 LT B, BREBHLRLEEIE, RFOBEV
SIEAZSECMEDREZT1 LT B,

ATV IO BRFOBHPEDEADTRLICED LS, REZHAETS
(FREHDEHTE OK),

ARFYI® RNPORBHHORS, ROLEEEBRLILICEZ LS, Xe
RICHFEET D,

p. 118 TR T DAHEERBICE S TLERIERETHEEEL &5,





images/00362.jpeg
358 Chapter 14 {t2¥4

14-5 v+ PYITOEFEE

REEEBRE, E0BHEKY—EBERICRBEELID? 2EXSB }

ML E RGO TFEREICS D L E,
KEEBEICE > THLBMAER - DRENZEEF, ELIBEOTVETY,

Lo L, t&D NREL TEHL, TRE| GEDRHZELIES L,
SETOFHRELTESRET, FHIETSHLIICBHEYVET,

TiE, ThoDR(LIcHL, FEREIEESSOAMICEETEDTLES ?
DFY, RELEEDEESHEVIZREELIIEBEBETLELD?

ZHUTOVWTDEREEDR, b+ PUIDRETY,

Wy FUIORE
HERRISHFEIREHBLE, RE < BN - BELBEORFEELEEDE,
ZNRAEPHSIFIHFRICREHER, HULVEHREICES.)

BU, No+3H, &= 2NH; B EEIREICH BB EEZBEL T,
EATWEX L&D,

O FEEE(TESE
FIRIEN REZEME LS E,
KEDBN K EADRBIIN, B BT EIZ)&ET
Z29%E, RERZTNEERMICEALD &, BFRICBEVET,
Z5L7T, FHEREIEVET., 2FY, FERAIKBHITSDTY,

M, NJREZRBRPEEBE, NH;ITHRT, ,ADGEVOT, BEEASER
WEY,
£2T, FHRECBBLEY,

ZhiE, FEERORNEBVWTEAEELRUMBRICWV Y E Lk,
P348 %L 5—ERBELTHTLLELY,





images/00123.jpeg
410 e2REROEODDNE 119

mih . o,

CzHe + 02—> C02 -+ Hzo
R4 RN £ ES5%7]

ep— NBEOFYE 1 &T B, (BBOUOALSORE,
RFORENSEAS < SCNEOREE! EF3)

CRFEHRFTTECTWVS
CHZRH 1 &IBHEN 1CHs + 0, — CO, + H,0

EERTIOR SRTHNEEIEEATRALICBRDESIC
= FBERET D,

1CHs + O, — 2C0O, + 3H,0
T 7

INTCRFE
H RFOHI
BUICBOEE |

CRFDBEZDADEOICHEBE2IC

HRFOBEZDZDOICHEHZES(C

¥

1CH, + L0, — 2CO, + 3H0
2 T T
;|: Ofﬁ?—[ﬁ““@ OE?{D‘S@

Oﬁ?@&&%éié&bm%ﬁ&%ﬂ:

: DYEDFRHEHBH25, RE[EBBEHILIC
PEEHETEDIL BBAELSIC, XEEHICHZERITDE5M !
W2 EHIT ) g

. 2C,Hs + 70, — 4CO, + 6H,0

O ::i?bok%l






images/00365.jpeg
14-5 Lyv bUIORE 361

@ EHEEESEDLE

N, + 3H, = 2NH, ‘g
(EtH497F) @5¥F)

ENBRLE
PHBIFBHEIC
TFEDBEITDAUD,

Ej]» Nz + 3H2 — 2NH3

DFBOIBLBD7E
(6) ICTFEN BRI D

N, + 3H, — 2NH;
® BEZEELIERL
N, + 3H, = 2NH; + 92kJ

FRRI

N, + 3H, == 2NH;

R LBV (RAD) 7310
() ICFEn' e g%

= @D »

N, + 3H, — 2NH;

@ Arzilzad&

[2EE—EICRDEE] » EHFORENTH B,
- EH(HFH) O EH'S (82 3) BAE) (CBI.

- MARZE—EICRDEE] = BHFOHEREDSEL,

=» EHFBELE. ::st-war:u,l






images/00122.jpeg
118 Chapter4 BEFEEHTE-RE

IRV GHeEREEE, ZEBILIRFECO, EKH0DHEET BRIGD, EFRISTH
ZEVTHEL LD,

ATy IO FTFR REY— E£BY ORZEED.
MBEENS T L0 ERBEREVSITETIDLS, RIFTS5BTYETH,
CyHs + O, — CO, + H,0

27y 7@ {FORALBERT, HEABHBELLEVEFTRRETNIYE
OFHE TS, SBABHALESER, BRFOBEVSIEAS
LECHHOFHE LT,
TNZNORFICREZ FRESC LMY PTNTT R,
Sole + 0p—> L0, + H,0
CRFIE2E, HEFIE2E, ORFIEIEENT, CRFEHREFTTETLS
GHeDREE T L LET,

ATFyTR® BRFOBDHEDEHITRHAUICEDESIC, BRERARTS (B
BHIETHOK).

MO FIEEB>TWVWEE T,

(1) 1CHs + 0, —> 2CO, + 3H,0

GHslECEFOEH 218, HEFDHEN6EEDT,

CO,DFEH 2, HODREH 3IcEY, TNTCRFEHRFOEIIZAVE LT,

(2) 1 CoHs + %02 — 2C0O; + 3H,0

2COIF0RFH41E, 3H,0E0RFHIEEDT, ELDOITIFORFH7E
BENTVETNRGEYE A, TEb‘Bﬁiﬁl@%%Oz@f?ﬁﬁtl L&Y,

ATvI@® RBORBHSHOES, ROMHRBBHKICHDILSIC, X2BFIC
HBFEEID.
DEORBEHT eoic, XeHIc2E#HIFR L, BRTT,
2CHg + 70, — 4C0O, + 6H,0  (5ERR)

TR LN THRED 1D Z > TORBRRBENMEVESICLEL &S,
HETH B ELERLERALR, ThERLCTETT,





images/00364.jpeg
360 Chapter 14 {t5¥#

@ ENEZEEZTEDE
SHEDRISTENEREL T B L, ENEMZPDSIT 5ARICRINGEHRE T,
N+ 3H, &= 2NH; £ WS RISIE, EDDRISMD 4D FLEDITHL,
BLDERMD 2N FTHB s, ENBMZELDLSIFZHME, D&
ED@AHNF) — &LQHF)
DEBEICREDEG LS IEBEVEY. 605, FHEIAIBHLET,
HIT, EHETHFRIBEICE, FERIEICBBLET,

® BEEELTEZE
SZ5NfeRGIE, Ny+3H, =2NH;+92kJ £W52 &£ T,
HARISICHE 2 TVWET,
HLUBEZ LIPS L, BEQOLANPOSCHRICEFEHENBBLET.
FEHNBICBETHE, RALTLESDT, ZORDEICFEIBELET,
Wi, BEZTSE, FEIEIAICBHBLET,
REARIEDIZEISHARGDHBE EHDERICEVET,
BEFEDDEEHEHNEELRALET. p350=2EEL TH LTV,

® ArzEmzse&
&<, ArEINAT, EBSITTFELNBEENT 2HEEA T ESMENHEETNE T,
PPZLLDOT, TZTN,+3H, == 2NH; DRI&IC
ArEMATEBIE OV TRHELE T,

[2EZ—EICRSE, Ar2lis] BE
LEE—EICRBEIDArZMAhE, FEIXRELBYET,

T5E, BREEEHABIFNEPV=(—FE) GDOT

Nz, Ha NH;DDEDRTHZZ LITBTEYET,

%Y, ZOMEEVVEZSE, TENZETIREE] LBEBHDT,
ENDERZHRICFESBHLEYT. $605, FHRBEICBEATHINTY.
- [HHZE—EICRS, Ar2lis] Ba
FE—EDETAITATZMABDT, ArDRIRIFTENDNELSBEYET,
LHL, Ny Hy NH;DDEEEDSLEVDT, FHIBBHALEEA!
DER, SMERUORITELTHRATLSEEEALEEDENBEDT,
HEDN—EDBBRAIC ArZEDNFICROBD TD,

N2, Ha NH;DDERZEDSEL, £WDZETY,





images/00361.jpeg
14-4 EF@Es 357

aA + BB — ¢C + dD [2D\T
%ﬂ@%ﬁjﬁﬁﬂ@ﬁ!
| e
Tarermts — K
.[A] [81° TR

TREE R

INTHREDEER
BEDNCDISBHE
BETEV

HUA, B, C, DOINTHKHRS
ETEEEO |

PPy’
PAP, 5= Kp_

ASB  mErmEm
SER R

250, + 0, = 2803

RGED 4.0 2.0 0 (mol)
= - +2 |
ﬂﬂ? 2x X X [mo ] P
RiE# 4.0—2x 20—« 2z (mol) For<AL

. POH

PDE=FILDEXLE Zh5

SO,oNHEE
FnconER < T

4.0—2x
T @0—20+2.0-2 +(20)

OzU)ﬁE SO: DR EBRKKICETELT
£ IF&JE&G)EUJW\?%

SO, DHE =

x 2F

ccEqFTHokL l






images/00360.jpeg
356 Chapter 14 {b5¥#

14-4 EE&iEHR

EREOVWTHEEHEERDRND B ILD, H

CZETTFHERICOVWTRZATER LY, [FEDRISD & EITIFRY ILDF
BEBDEZIDLHIVET,

—fRIC, RIGTZMEA, BRU, £MT2MWEC, DAVThESETHY,
RO &S ARG

aA+bBT==cC+dD (A, B, C, D:WBDILERX a b, ¢, d:FE)
NPEIREICHD EE, A, B, C, DOREEZTNTNPL, Po, Po, &3 5L,
ROELSHEEBRHORIIIEE T,

c,p.d

%:m(i&)
COKZEFEHER LV, —FTBEICSVWTI1DICRESETY., FHEHRD
RERMLELDIT, PEDEHIERIGRDHHE BT —HLET,
BETNHARYII OO EHETSE, A, B, C, DIFIRNTERHEEDT
P\V=naRT, PgV=ngRT, P.V=ncRT, PoV=nRTHRIIEET,

&oT PA=”—I;‘RT, PE=”—VBRT, PC:ERT, PD=n—LDRT EHBBDT

) O] [ D]

PPy ([AART) < ([DIRT)_[C]° [D]?

(etd)—(atb) —
PaPy~ (IALRT) ((BRT)® [AL" [B1° kD) =Hr
K

TH—ELESEH

LY, BEBICHBDTY,

DEDLIE, MEEDL (FIVEE) EFLLDT,
NS VRY—MEISETEY IEE (mol) TIEY,
EFEEBORIHRAT BEFICHEICBRELTERLY,

%Y, ETFEERICET 2MEDRENTIL, KIFEDFEERDPLY N LR
CHDTY, TINS5, TTTIEREHRIZLEE A,
(&% DEIBEEYTZFEHN1DBABRFTY)

BIMOHESEEZEL T, BRZROEL &I,





images/00129.jpeg
125

PE—
DHDPFL)

Nhto ;

[ntroduction,

EFOMED,
RFDEF S EEEDTENE
DODRFE -

O
BEEALESESB30D?

= (2R 4

ROTZEDHRIE
2RI TENT
(AL:Ya=t e

Z®DChapter Tl&
LR RBDP TRHERNR
BEBRICDOVTHRTDZE!

ESHETBD?
cERBEENBBD ?






images/00128.jpeg
Chapter

BREIEE

IXL®HIC

BFPAFITOVTIE, Chapter2 ~ 4 TEBHAFE I EBVET,
R, TNSOMEHNHEI/ERERI LIZEETESILBTZIN, EZATVEEL LS,
DFY, EEREDEEESESHEDD, T,

HOFIE, EERIGTEHNTVEEVO>TEHBETRHY A,
Bk, ThicbZmY)EHREE, £ L (FH,
Ho5WBETHT, LERISIFEETCVET,

ZL T, EERIEORTS, RLBFHEREH, BEEBORKEZDTY,

ZDChapter &#&Z fz & &,
HETIEABPHIPFEICOVNT, FI1DBRLETEIESTLED,

ZHETHBTEHE
EPBHEEEOEEE FATHEETL,
BB FENBWES EAGHEEE STV BOIBRLTESVET,
Rz, PRICE>TECKEEDEL, BEICOVTRNET,
Bi#lC, PMEEOHEETNET.





images/00125.jpeg
411 eeRmosnEs 121

RELE=YEBLEC» |
pk Vo)t o7 ¥ Y

fICBEND ABRBEIBIFRD
DHBALRK

2H24‘ 02—_’2Hﬂ)
Rl 2 1 2 |

H: 37D 6.0X10* BREULEEE,
K H20 (&fa g BEULED ?

@ 6.0x10% @I& 1mol BD T (—p.88),
H, DY 1mol RinUTizEE, H,0 Hfa g REULEZHZEZZNE
Ko FEEEKRD, Hyimol ITHULT HL0 & 1mol #4953
@T,1moHDH£NDE%é%ﬁ%§éO Q Eloh< :>
(TN ( mEZ(molC
/T BAER

H.O DnFE8=1x2+16=18
KD, #EEULEZ HO & 18g Y =<

H,0 1§ 1808 RELEETBE, L
O, 8 mol RISLED ?

@D KD, H.O1mol DEBEEIF 18g BDOT, 180g FELEE
VST &lE 10mol BELZEWST E, FfithkD, HO B
10mol #EULRZEZICRITTSD O, [k 5mol - &

EEREDSE 0, H' 44.8L RIELEZEE,
7K H,0 [&fal mol EEUZD?

@ FIRA RODZERIKD, ZHERETD 1mol DRHEDEFRE(E
22.4L BOT(—p.94), 0,44.8L & 2mol ELWBT &,
FHKD, F4EUREHO F4mol &

CC%T%?&%I






images/00367.jpeg
14-6 BHTGeBEER 363

ERISEDZ
e

CHCOOHY CHCOOHY e,
CH,COOH %
CH,COOH] CH:COOHY Bt

(CH:COOHYCH:COORYCHECo0) e

(CH;COOHY CHsCOOH) —
(CHCO0HY CH:COOHY CH:CO0R) \BEIERL TS

FEEBOZOMD
[CH,COOTIIH"] _ Lo THBALS |

BETE | CH,COOH = CH,COO™ +H*
PREOZZITH

[CH;COOH]

ZHOIEHL, ZORBT
Rig % H0 DEIFDFHT
H3rY, [HO]FE—ETH
BETBHIENTED

¥

+ -
INHTLOHT] _

o INH/1IOH] _
FEES | TINHAH,0] - K

[NHs]






images/00124.jpeg
120 Chapter4 BEFEEHTE-RE

4-1]1 ¥REXOSHEGE

cEERERXOFRELLIE, RIST2MEE(MODDLZRT .
Mmool &% - BE - FR(RH)] OXBREFRTS.

LZERISHETREL DI, SMWEOREERDE Lich,
ZOFRBEELVSDIE, ZNTNONELNRGT 2MEBDLZRLTVETY,

BZIE 2H, + O, —> 2H,0 THNIE,
M2moldH, & Tmol DO, KRBT &, 2mol DH,0DHEET 3
EWVWSTEERLTVBNDTY,

ZDORIGTHE

H.OPMEE : O, NVHEE : HONMHEE=2:1:2
DAY 5 DT, 12TENHESDIAIE, ZOMOVEDMEEL LNV ET,
HLH A Mol RIELIEET B &L, 01E0.5mol RiGL, HOE Tmol®EL
g9,
H LHO0D 14mol BE L& LeS, Hald14mol, Oyl 7molRiSLTIz&EWS T
£TY,

T, 2H; + 0, — 2H,0DRIST, UTDESIc@pnfc5ESTL&S?
fefeLH=1, 0=16&£ L&,

Ql H B FH6.0X 102 ERGLIzEE, KHOEFTgHRELH ?
Q2 H 0N 1808KELEETBLE, OldfMmol RISLEED?
Q3 BEREOTUKO, N 448LRAELIEEE, KHOKMAmolFEE LD ?

BEZRBEDR—ITRHFELTVET,

LZRGROFERS, MESHEERLTVWEDT, 1mol LA - HE - (R
#) DEBELT, MEEMONZERICBEASLSICLELL S,

Q1 ~ QL&KL b S5EL 2R, 41, 48, 4-42HE50LTHEVTL
£EL R,





images/00366.jpeg
362 Chapter 14 {LZ2F&

14-6 EHTE e ERTR

BRVYEENEHTIHEZS, THRBRREFET S, H

FrE: CHCOOH Z KITAD S L EFR D FD—EIHEREL T,
Befs A A > CH;COO™ LKFRAF Y HACHADN, ROKSHFERERICGELE T,

CH3;COOH &= CH;COO™+H*
COESGAETFEEBHEHEVOET,
Z L CERTEE, FETRORSRYIDEEIL, FEICTE>TVWEDTT,
ZDEEOTEERERIC, EHEH VOV, —EBEICBVT 1 DITREZETT,

[CH,COO-1[H*] _
[CH,COOH]  °

el

CL, 7VEZT KB EDBEOBHTED, THEMORANEYIEET,

NH; + H,0 == NH; "+ OH~

[NH,*J[OH] _

NI TH0] &

fefeL, ZORISHRICEWT O] FIFEAEZELBEVDT, —ELHELET,
([HO] BTDESIL—EBELTHRDONBTENZVDTREATHEEEL &)
DFY, ROESICHZER LT, BHEKDRLELTVET,
[NH,*1[OH]
[NHs]

_ [NH, S 1[OH™] _
=K [H,0] <= [NH,] =K,

VA K. Daldacid (B), K,Dbldbase (&) #E%LTVET,





images/00127.jpeg
5-1
5-2
5-3
5-4
3-5
5-6
5-7
5-8
5-9
5-10
5-11
5-12
5-13
5-14

Chapter

BREigE

% BEOER

i - BEDMmEK

i - BEDREY
PR s &R DESE
BEBAb LickiEaROME
BEEDLERE, FFIEE DR
PR SDEE
pHIZDWT

FRFNERE & HF0E E iR
FRFNE E FhAR & FE RS
BEROEFE D RERE
Na,CO; D Z E&Rg 0
WEE





images/00369.jpeg
1—ald, EEAET
EH5, 1&EEXT

14-6 BRTGeEEEY 30D

CH;COOH < CH;CO00~ + H* :
= c 0 0 (mol/L) :

| A7v 7@ JESIAR A

CH;COOH «— CH;CO00~ + H* |
R c 0 0 (mol/L) :
=k —ca +ca +ca (mol/L)

c(mol/L) D35, «®
AETBERIDNS—ca /

y EOWION [Rihi] 2L,
: CH,COOH <= CH,C00~ + H*

4£U% CH,CO0™,
H* & calC22

R c 0 0 (mol/L)
=k —ca +ca +ca (mol/L)
R c(1—-a) ca o

(mol/L)

K= [CH;COO"1[H"] _caXca

2~ [CH,COOHI] c(1—a) >1_a-=.1
5 62a2
- C

FOAU®

&oT K,=ca®
K, = ca® mp a=/§ &o2T [H*]=ca=ycK,

(pH=—1l0g1 [H"1 &D, PHERDENSD. <DL FBIMDHERIET)

= e tvakh l






images/00126.jpeg
\\ ?x I,N‘ ‘
F
Fivo

BRTERGOIC, [V|FIvoEDIFLS,

RF1H'6.0x 10*@T 1mol &3,
RRRF'2C1F6.0x 102 @BT128 TH Do
TRORFERF, (RAIADIENEE X FEL) DN THETE S,
RFE, HFE -X2BIC (8/mol) DEMNEDIFZEDNEINEETH S,
ZEHEIREE(0C, 1.0 X 10°Pa) T, 1mol D&K(E22.4L TH Do
MEENSBEEKRDHDIENTES,
MESHSHFOHEKRDDIENTES,
MEENSKEDRBERDDIIENTED,

BEN—tY MNREDAXHET B,

EIREDORAKXHET B,
BEXBROUBECBROEENRDS5NZ.

ELBECEE/N—tY NEBEOERNTES,

BEEECR, KCBE) 1008 (BT IEDTEDBEDEE (8) THDo
—fRIC, KOREETIF2E, BRDBBREFNES<BD.
EZRMBAEED, ZORMLEDSENERERDDIIEHNTED,

AR
T THEAES e
BEITNS»OLE

I O Y O I Y G Y






images/00368.jpeg
364  Chapter14 {c&Ta

EEPBEDL S ITKICATTERT2LDZERE LV SDTIH,
KITED LIc2BREDS S, ENRIFTHEB LD
EWSEIGERLILDD, BHETY (p130ZRRLTHELELD),

BBEL, BEERICETINT VAV — M EEZLEICETHLRITIBET,
BIZIE, EFEECH;COOH DEBBEICDWT, NS YRV —hEFO>THEL & D,
NSGVRY—MRERIY, 3ATY TTHEBTEDNTEET,

c(mol/ L) DEFEKBRDBEEEZal LT, T2ZLE2TVEELED,

A7y 70 [RiE] ZE<L.
RISHIIE, CH;COOH AR ¢ (mol/L) &Y £ 97,

A7y I@: TEE] &<,
¢(mol/L) dCH;COOHA, «DEETERELET,
EWST e, cXalmol/L) DCH;COOHABEEET 2 (£ LT, CH;COO™&
HYem2T) £VWSTETT. D&Y, BR=IJDKIILBEYET,

AFvI®: [RivE] £28<L. ZLT, SRERONXNICKATS.
RISEEBHEBDORNICRALET, 358, 9RHIT —ehHTEET,

ZTT, aldEFBOERET LD,

BRI T, BRELNETVILHNENTVET,
ENCBULNELRENSE, 1—a51ELTLES TN B, MELDTT,
DEY, 099 THZDE 1 THEDIE, EEALFLEDLS, 1&H5LTLES
3, EWSTETT,

TNERETRE, BOBETHE

Ka=ca2(o§ua=/§) [H*] = ca = {iK,

EBEVET,

INTHIHBRESTZDT, pH=—log [H"] ZEST,
BOPpHZERDZD I EHTEFTR.





images/00110.jpeg
106 Chapter4 EFEEHTE-RE

4-8 XkiPEBHULEBROEE

- KHMOXEZHET B
CKHMOYEE (Mo A SEBEOHMEE (mol), AENEE

(8)&KHB.

EFZRDOPITKDFESCWEZRMMENL, BREDOICHEES () KM
CuSO, * 5H0PHREES b U U L+7KFIMINa,COs « 10H,0%G ERHY KT,
TNSHKITETSE, MBEICEENTVIRKDPFLARITELZDT, AR OK)
DEMEZZEVIHHLBNET . ZDedH, BEDFHELNPPILLLEZDT,
CZTHERREEADETEHTEEE TR,

RS (1) T K1 CuSO, - BH,0 1258 % KIZHa A U, 4 Hi% 400cm®(C L 7.
=120, KBROWES1.10g/cm*& L, H=1.00, 0=16.0, S=320, Cu=

64.0&9 %,
COKBROENREZRD Ko
COKBROEARN—t> MREEKRSD Ko

M
@

EC, TNBAA-IHKETY,
BBET MR KM 1258, #REH400em®, BEH1.10g/cm’) £S5 Bk
WGEKBBRDEZENTWAEDT, ThEAA—ITBLIANEHMHBEL LD,

(BEDI

(1) FIVERE (mol/L) %K %o

@
@

MEXTEZSNKBEREAA—TVT B,
KMMOEINERBZRS, B KNNONEEZRDS.
K CuSO, - BH,0 MILE I T B &
64.0+320+16.0X4+5X18.0=250
Ch&UTIEEE2508/mol DT, 1258 M CuSO, + 5H,0 (&

125
ﬁ_ 0.500 (mol]

BHOWEE (mol) 2RD B,

KA (CuS0,-5H,0) Tmol (2D &, CuSO,41d Tmol DT, 0.500mol,
BROBH (L) ERDB,

400cm®13 0.400L TY 430

@E@EY EIVIRE (mol/L) Z3R& 3,

0.500 (mol) _ .
W7 1.25 (mol/L) @





images/00352.jpeg
348 Chapter 14 {L52¥4&

© © 06 0000000000000 0000000000000 0 00000
ZTNTIE, FEHEBHERLTWVWDTLE, GHROTVETL LD,

® FHEBOXMHRLTNBT &,
THEUSEBRHARZVEVWSIER, HBICHENTHFOESIHARENE
W5Z ETY, 2&Y, BF (£EM) DIZ5HAB (RIEN) ICEATSORK
BTTFHICETS, EVLITEERLTVET,
Wi, FEEBNLERI/NEVNEWNS T LK, DF &/ DIESHDE (R
IS IEERT DRV TFHITET 5T EEZRLTVET,
BIZE, FEEHEN1.0X10°DBE, LBAKEMEEDTHTF (EMHD) Al
ICEEMREOTHY, 1.0X107°DIFE, HERKE/NEWNMEL DO THE (RGH)
Al FEMEOTVET,

® NH;hENENE, FESYORERESELLTDD?

Np+3H, &= 2NH; - ®
EVWSEBEHARWII>TWVWBIREZE LE T,

ZZIT, NHsD RS & IGBEFREC, FifclcBmEng L,
%Y, [NH;I(NH;BE) M BR WS TETTR,
T2&, BEEMOREIFESERTETLLED?
hz, FEEBOREZE>TEZIATCHEL L&D,

[NH,]? -

[N,] [fg’lﬂs =K (%)
INH;1 BMBA e, EWSTElE, FEEBDDTD INHI BAARELGoEVS
TETITN, TOXETIEWITE A,

GEGL, COFFELEEFHERDELD, HEOE-ERNEICESE
WHr5 T,

ZTT, KDB—FEItBE2ESIT (INH] MBZ BRI ERCEDT £ & LK
S10), BFD INHI BEY, DD [N] & [H] BMBR B LS GRGHEEET,
2%, RERODOFEILLICHELET,

—%, PIARDBO N NMBAcEEIIE, DD N [H] HVEY,
DFDINHIMBEZ BT ET, PIEWKDEHN—EICHED LD ICHEENET,
TOEER, REXODFEIIEICBELT A,





images/00351.jpeg
142 T@emicone 347

[CI°[D]* _
[A1"[BY’

[Cl, [D15%HE
FHDENSTEUD 4

------ CEZDFIC, BEDAIOZIEEFE, BICANTHIS !

57Q
zgg:a 20D |






images/00112.jpeg
108 Chapter4 BEFEEHTE-RE

BOTEEN—tY MBEEZROETH, ()DEIVBEERDZFIBLEZNIEZE

ZEoWEE A,

Bt by DEOHBE) ol )
BE2/\—t Y MREIF, BROEE (2) TLehE, BEERDHTWCEVSD
ZBRICANEL &S,

(mEnr|@ HBN—t2 M NREEXRD D,

=1
@ MEXT5ASNKBREAA—VT S,
@ KMNMOEIVEEERSD, BHf-KNNONEEERDS.
CZETERMEBLTT R,
BT 1K OWEEE0.500mol T,
® BEOHE (8 2R&H3,
KA Tmol IZD &, BECuSO,F TmolEFENTLDHDT, AT
CuS04130.500mol
CuSO, M E(F 160 kU, EILEEE160g/molEDT
160 (g/mol) X 0.500 (mol) =80.0 (g)
@ BHEOHEE (8 2RH3,
KA DERED 400cm® THEEN 1.10g/cm* DT
400 (em®) X 1.10 (g/cm*) = 440 (g)
® L@OLVERBIN—t MEE (%) ZRDB.

80.0 (g) -
1500e) < 100=182(%) ---&

WD TL&SH? EIVRBEZRDZHED, BE/N\—tY NEREZRDZH
a6, ©-QFETRFIELBELTLIEER?

KiEW-Th, EIVRBEPEE/N—tY MEREERDZBEDHEIEHLS
BEEHY T Ao

KNMOXBEZFHETCENRE, REDMEEL T CIKHHBDTIH S,

HElF, HRHICHMER (mol) ZES 0L, BE () Z/ED DD, (L) =6
SOMEELDTHLRETENEDBREIFTY,
4-5~4-TETELO>MVERINE, BLIBEVEITT &L

Tl&, BATVAWVWAE/NEZ—VDBEEP > THEL LD,





images/00354.jpeg
350 Chapter 14 {b3¥4

© © 060006000000 0000 00006000000 0000 00000
p348IB | EMEFHERICOVTRETVEFT L&D,

® MRFTEHEHICEIBELEN,
MEEESRIGTE, FEERKDEEEDY LA,
ARIEEE D ERIGEEDNZILLETH, ELSENDRISEES,
ENSENDRSEEGEKICENLT 5HTT,
KELBED [PUEL AEUERIITONSRIFT
THERISEDSBELDTY,

® RBEETEHEHORMRF.
BEN—ENES, FHEHOELKRZ—ETT.
LHL, BEELIFHHE, FHEHDNELKRBEDYET.
EDLSICETDTLLIN?

ZThiE, ZORISHFEARISH, BRARISNMTE > TEVDHY LY,
ZLT, BERLEHIFSIFEIC, FHREVET.

PIZIZRARISDSE, BEZ LT3 EFHEERIINECEVET,
(BREHTERICES)
REDNEATINUERSBEOTREESEVEVSELTY,

DFY, BEHN LA O EEITFRED LA SEMAIC
FEHREMEE L SICHEBDTY,

LR (2F) 1 ERY, RISH (98) MEX BIRETEEIOET 2L DITBVET,
WX, FTEEHRKDEIZNELBEBDTY,

ZDESEEZTWVIFE, RARISTREMECBocEEP
REARGDZEITITTFEERDESBBDHE, HHBIET T,

_POjﬂlf . BEPERTRE, THERMBELTS !

0 HRARM—~EEZLIFDE, FEERIFNELED,
+RBEZTIDE, FEHEBEAELED,
O BARM—BEZLFDE, FEERERESL<ESD,
~mEENISE, FEERFNEL<ED,





images/00111.jpeg
48 kumEwpLEBRoRE 107

KDY | WEPICKDF H0 ZSHHD.

BB TIESHDS
e (F8EE SN B D
KFDKDEL BWIE
HoTHLAUPK

TREgsE (I) Ak CuSO,-5H,0
ﬁ@j- |\ U 'jL\‘t.ZK*D% NQQCO3' 1 OHQO

4@, S 1OB=KIM  (COOH), 2H,0

f) TRERsR (1) :KF0% CuSO,-5H,0 125g ZXKISBH L, HiE%E
ey 400cm®ICUTz. 122U, KBRODEEZ 1.10g/cm® &L,
H=1.00, 0=16.0, S=32.0, Cu=64.0 &9 %,
(1) COKBEROELBEERDEK.
(2) COKBROBE/\—tY NEEERD K.

‘ (1) EBIEE
5t

T MEXTSSNEKBRETA—IT B
_ CuSO;%-SHzofj mfgf[‘::n
> 125831z B

000 @ 1 10g/cn D an 27
DIKB7

D

—> @ KIMDEIEEZERD, BIITZKIMMDOYEEERDD.
CuS0,-5H,0=64.0+32.0+16.0x4+5x%18.0
Cu

S 0, 5H,0
=250 R '
250

|
BEBEELw &
—>® BEOYEE (mol) ZRB.

CuS0,-5H,0 1mol DEHIC CuSO, & 1mol
&>7T 0.500mol
—> @ BROEE (L) &KkDHB.
400 (cm®) =0.400 (L)
L S>® G@EOKDEIRE (mol/L) &ZKDBo

0.500 (mol) _
T0.400(0 =1.25(mol/L)

12581 125 =0.500 (o €






images/00353.jpeg
14-2 FHBMISDONT 349

O FEEHOXMDERLTWVWDRZ &,

BIZIE, K=1.0Xx10° (KSBRTEEEH) 55, ‘g
[Emm) _ Lo ERMQ) L
Sl =K @ =n5, =R @ EVnSzE,

® )

@ NH;pENEND L, BEEMDRERESE(LTHH?

gty ZOREBIC
SR smgzz0n

Ng =+ 3H2 2:2 2NH3

e
(‘[NHSJZ e NH3]2 )

TSI A R R TR )

Q
N, + 3H, — 2NH;, =) N, + 3H, = 2NH,

FREDEN BUYHEIC
B#HID






images/00350.jpeg
346 Chapter 14 {b5¥#

14-2 FE@EEHICDNT

THEERKDEN—EICED KIS,
CERERICLED>THE - FFOHLEMHPRIET .

—fRIT, ROKLSGAHRG (BICEEICEEGRIR)
aA+bB=—=cC+dD (A, B, C, D:#HBEDLER « b ¢, d:FH

DPEREICH DL E (KEHNRISEESDZREL, BERINRSEZRTREHLHRL
EE), RDESLHALEYIL>TVET,
EEERE, BEDN—EDHBE, 1DITREVET,
[CI°[D]‘
[A]“[B]®
TDEE, BIVEEDEBIIRIGKOREMEMT—BLET,
(RERITE > THRED DD B RIGRER (p.336) LIERLGRZOTERLELLD )
BIZIE
N, + 3H; == 2NH;
EVS A RIGHD TFEIRREICE > TV B L FTE
[NH,]?
[N, [H,0?
EWSHBRYIIDDTT R,
Tk, FHEEHORUEFICERLTVWREDTLESD?

=K(EH) ([Al, [B], [, [D] EZhZhOMEDEILRE (mol/L))

=K (E#)

~~~~~~ &, ZODHIIT,
IEHEMHOEICERLTWVWED] EEZBZOATCEELGILERBLTHSEET,
ZHIERIE, #ETEHOTVD, XD EABOFEEDTT,

(3413, ABHRELBBEEHPELLY), BIRABHPELBDHEEHRELS
BYVEY. £, FFHRELLEILEHIRELEY, FFHPMELLHLEMES
PESBIVET.]

INTZEFHEREEZA B L EICERLBDTY (TNRFEVOTHLBETEIHYE
tA). HEVHIDTETIH, KELEDTEVWTEEX LT,





images/00118.jpeg
114 Chapter4 BEFEEHTE-RE

HafbH U 9 ADBMIEE, 60CT455, 20CT340TH %, 60CTDEIN D L
fRkERE008 %, 20CHETANTBE, gDlbh 2 LoHitT 30 ?

ETC, BREE TKCAR) 10088 2AEDEE (8)) TY.

FIRETIE 5008 DEMABRDNEZSNTVEITH, KCAE NMIgH>T,
ZZICENRIFDIED ) U LDAIFT, 5008 >TWBHDDHY EEA,
T=IDeEATVS &,

[7—Ivok&E, T—IMITADTWBABD DL SEWN] EWSTETT,
InpohsiEng, RITEDEEAR.

ZZ T, Te0CoikibA Y 7 LRIMAKAKS5008] 2R LELEL &S,
KDEZx(g) LT 2L, BETHBEILAY VLDEIFS500—x(8) TI R,
60°CTI&, 7K100g (X L CAEIF45.58 812 DT
@ 100 (g) : 45.5(g) =x(g) : (500 —x) (g)
4552 =100 (500 — x)
x=344(g)
BEDEE 500—x=156 (8]

2F4Y, [60°CDIELA ) T LREMAKAK5008] £LDDIE,
F60°CD7K344gIIBIbH ) T L%z 1568 AL LI D] EEMTEET,

20°CD EE, 3448 DKITAFBIBILA U T LOERIL,
HERWTRDOZZENTEE T,
20°CDEE, 1008 DKITEILA U U LIE34.08BDT T ENTEBDT
@ 100(g) : 34.0(8) =344(g) : y(8)
y=117(g)

£o7T, 60CHIRIEAY D LREFIKEKR D008 % 20°CIC TIFB LMY BIR
(2l As NS

156 —117=39.0g --- €&

ESTT? AVFABRT—IVEEET L,
BREOBENMEERT B 2DTIEBEVWTLLEIH?
AMREICDOWTIE, Chapter 12THE 3D LEUET,
AVTFABRT—IVDA A —=IETENHEVTLEE WM,





images/00117.jpeg
BIEHYU O LDBREERE, 60CT45.5, 20CT34.0THDo

4-9 BEE

;% K100gZRBELT, 60CICL, ZZICBIFBREBOEEDY
DLEBDURZ. CODBRZE20CTHTHAPLEESE, TS
BIEHVUO LR Egh ?

¢ ool

4 . (1008 DKHADTNB) T—IL%&, 60CICLEULLE.

Z2IS, ANBEEFOEIEAVILDBADTVET,
ZDT-ILDEEE20TETHAPLEEE, T-ILH5S
EHSEBIEAYDLRKTETLLS ?
RTHKEZSBEDXT,
60°C

me
&DT 455-34.0=11.5g

REHEA

A7-ILRCOE, #BRIE=zLEL
Fl, 2ETRENILEoEYL
3%, b EEbLELE.
", T>HrNICNh3AKLE,
AETRNBZATIEVET,
CHEHELHRCES LT,

TR

]

COB5EREN
THBET—)Ic
ANBAHDHE DT

+ 4 ~YDT-IVIC,

20CTAND AEE ?

1 h>YDOT—ILTlE, 20CT

SAANEDT

1hY:8A=4bkY i xA
x=124





images/00359.jpeg
143 {eergosts 355

| = [}iﬁﬁﬁﬁ];&g(o ..................................................
: H + I p—_ 2HI
RIGEh 0 0 3.0 (mol)

. &AW ION L] #E<o
: Ho + I, =— 2HI

HIftz (mol) o DT,
He &L, @+ (mol)
<%

R# 0 0 3.0 (mol)
= +3 t+5 -z (mol)
RS 5 5 30—z  (mol) -
= %40 2%x4.0 20 (mol/L) Zz3

(HD)? _ 0 ) _
- ™ = o -
8.0 8.0

. 3.0 —I)z 3 @

’ =64 X——X——
BEdRERDEE ( 4.0 8.0 8.0
TEHEEHDORICHEA 5x24+2x—3=0

FREVWALE (52—3)(x+1) =0

x =%= 0.6 (x>0)

L35 =0.3mol £MEN3 - &

::i?bat%l






images/00119.jpeg
4-9 BEE

Q BIEHYU D LDBREER, 60CT45.5, 20CT34.0THSo
S 60CDIR(EH Y D LEFIKBRE008 7%, 20CKTHENTSD
&, IgDE(EHY D LDHEIT DD ?

T—=ILDKDEE,
EVWTLBADHT
RHBDU» |

[60°CDIE(EHY © LBIFIKBKR5008] ELEBRUTVNEET,
Y 60CDEE, K1008DT—IVIC, EIEHYD A 45.587
FABRZENTEET,
S, T—IDK%Ex(g) ETBE, T—ILICADTWBIELD
U L& (500 — 2) () BDT, ROLHEDIDTEERN
NFLVDTY .
100 (g) : 45.5(g)==x(g) : (500 —x) (g)
x=344(g)

DED, F—IDKIF3448T, Ao TVBELAUD LI
1568 VST ETT. &T, 20CDEE, 344gDT—IUIC
AMBEEHUILRBVKBTLES? ThEERLS
TENTEEIR.
100 (g) : 34.0(g)=344(g) : y(8)
y=117(g)
&oT 156—117=39.0(g)

EoT
BFEa~






images/00114.jpeg
110 Chapter4 EFEBEHTE-RE

4-O mmE

BREOEIL, KB O] & [BITVWSREDNE] %
AMLICEXELD !

HBEBCILTo Ay T aABT—IVITE,
ROESBHBRDIL TN SN TWE LT,

ITHEHA

COT=ILIZZFT R>OKHAANSTH), KEBIIECTINhBAKNAE>THNZF
G, GlALE, 20CTLIE3A, WOCTII0A, NOCEINACHE>THENET,
CHETTALRELEY, Rl

ZOHRIFETEEN DT, KRIE70CICHE>TWVWE LT,
KBERESEDT, BEDIOADT—IWITA>TWE LT,
LHOLEATAREKEDTHY, 40CICE>TLES DT,
Z T TR,

KEATOCHB A0CICTH o 1=E &, T—UD S MDA TaAD ?

TOCHEEIOANA>TUT, 40CHEETOANANE T,

EOWSTEF 30-10=20A -

KCBE) 1008 1 L AN T T EDTEZREDER (8) DT L ZBRELLVWVET,
2%, KOBEICIHEUT, KICEPTCENTESIRHNERRE>TVS L
W>5Z&£TY,

—fRIC, KDBEE TS EERDBREINECHEIET,

CDRREDEEIL, Z<OBRENEFLLTCVETH, LEDAYTILT—
IWDEZD T, BEETEET, T Po2THELED,





images/00356.jpeg
352 Chapter 14 b5 ¥

14-3 t2FEOHE

NFGYAY— P& TRISHET] & &MLl & TRSER] Z2E<ET!
[RI5#E] BEHICHEOTLEDS, FTEEHRDORNICKALKD,

THEBDORDNERL TWVWB T LD DD 2ETAT,
KRICEDE S ITFHERDXNHEENZDH %, BHLTVET L&D,
THEHRDOXZROBBEEVS DI, EICUTD2NE2—=2EB>TVET,

(1) T TIREFRBIZE>TVERLEDRMEE ST, FHERERDS.)
2) FEHICE> TOEWREDEEHREICE 25 EDL S ITEDD, ERDB.1

(DL T O
K3 H, 1.0mol & 33%1, 1.0mol & 4.0L DAIZAN, 800CIR>7=EZS
Ho() +1o(50) == 2HIG) ORIGASPAEIZE U, 1.6mol I kARHIA AR Uz
800CIEH 3, ORISOPHERAERSD &o

RDIATY TTRONTVEEL &S,

@ A7y 7@ TRISH) &<,

FPERISREEEE T, CLTEDOTIC, RISHOREEEEHT,
SEOBE, Ho ELA 1.0mol FOHEALTLS, &L DDA RIGHT DK
BT H.

A7y 7@ &) 2EL (REROFEHEEFEST! ),
ENEFEAUEN EHEE T, 1.6mol OHINER LI, EWDZET
TOT, Rk Ha+1, &= 2HI OFREN 5, Hy LA EN0.8mol
FOMoA, ELITETT R,

ATy 7@ TRiG#) 28, ZLT, FHEBONXICHKAT S,

[l & [21k] 55, [RIb#] BREUET,
CORISHEDOKEDFEREICELTOLSDT, GRECEALHLE,)
TaEHORCHAT S PEEHAREUE T, (K=64 IRY = 3|

TTTENDE A TOMBEEROTHE Lz,
P3S4 TIRRIDEEEROTHEL & 5,





images/00113.jpeg
4-8 kimeEspLearoRe 109

VA (00 a

iy (2) BEN—tYNRE
—@® M TSISNRKBRZEAA—ITS,
<J> RHEVLED
CuS0O,-5H,0 '
g 1;53-;%15 ‘ BEDEE (8)
4000m’|  BX 1 10g/om’ BROBE (&)
A

@ KIMOEIERERD, BIEKINONERERDD.
CuSO,5H,0=64.0+32.0+16.0X4+5x18.0

&?

Cu S O, 5H,0
=250 > Y o rTzETRIIE
— =\ \&Fo2E<[ALREK
125 & 22 =0.500 (mol) Ly 5227
250 S

—>@® BEOEE (8) ZXRDHD,

CuS0,-5H,0 0.500mol ® 5ohEENTE
BHIC CuSO, & 0.500mol ot
CuSO, DEJLEE( 1608/mol BT

160%0.500=80.0(g)
—® BROES (8) ZKHBD.
400cm*®* T, 1.10g/cm®&D
400 (cm®) x1.10 (8/cm®) =440 (g)
—>® @O&E@OXDBE/N—tY NEE (%) EXRDD.

80.0 (g) a0
a0 (g X1005182(%)

CCETHOEL l






images/00355.jpeg
142 T@emicowe 351

® ARG TFHBRHICEIZELBW.

THEHKDER
EE5ERLL,

@ BECTERMOEEFR CRENEDDE, THEHOEDD).

=t SREOZ(LEED T8
BENZ (e el mp SEEREOEL

BRI, HBARMA=8B+QKkJ))DEE

e § BEOTS my | FEEHE

Q- LPOES HEICFEHRES NELBB
@ 2 AT=B(+Qk)) (R ED @ _

53 (BRRGHET ) » R (550 €

N,
FEIIENFRD Kbih&<13
LBH'SiED DAL,






images/00116.jpeg
112 Chapter4 EFEBEHTE-RE

fafbh U AOBMIE L, 60CTA45.5, 20CT340TH .
K100g &ML T, 60CICL, ¥ IS BIFOLEEN Y S LERD Ul
COBKE20CETABLLES, LT BN D ARdgh ?

FIFEDT—ILDRUTD-EB &,

FM00g MKHBA>TWBT—ILHH > T, 60°CHEEL.5gDIEILAH ) TLN,
20°CDEFITIE34.0g DL A VLD T—IVITAB T ENTEET,
HEBDN60CTANBIEIFA>DTWVWB EENLS, 200CETKEETIFS L,
fAg7—Ivh5HizTLES 7

EBEVEYT, Thbb

455-340=11.5g -

ZTT, BRAFLLVRVIEERY HLE LT,

THEHEN

AT—ILECNE BHIEL LW LELLE. AFTRENM B> 3%,
b->FEPLELE,

5H, 1R>HENICNhBAKIL, 2FETERNZATIETVETD,
CH4FELHETLEY, EEJ

KENT b UDS54VETBAEVWS T LR, 4 VDT —IVITANS AKIZ,
20CTAATLED ?
Zhid, LTROBBTENTEEXT,

20°CDEE, 1 MY TRIADT—IVICAB T ENTERDT
1> i3A=4b>i2A
x=12A
(1 bDAED4 b UITESTEDT, ANBABL4EITE S, EWSTETTH)

40°C, 70°CIEPVWTEELL, LZRVWTRDOB I ENTERET,
ZDESIT, BITWEREDEIR, HEAVTHET ST LN TESBDTY,





images/00358.jpeg
354 Chapter 14 {LZF#

FEERDONEE>IMBEIL, KD2/\82—TLlkh.
(1) TFTIREHREILE>TVRLEDRSEFEL>T, FHERZERDS.
2) TEHILE>TOVEVWRENFEHREICE >S5 EDLSILESD, ZRDB.1

p.352 CNDOREDBRENISFHBLE L DT, SEIEQIEDOVWTHALET,

(@Iz> LT ORI
Ho(Z) +1,(5) &= 2HI(5) O/USICDLT, I D{bAKsKEHI3.0mol & 40L DA
F/ICAMN, 800CIZL, +ACHREA R STz &I IR M mol LT B H3KD &Ko
712U 800°CICBIT 2 DRSO FEERITK =64 £ %,

FIFELRAKR, 3RTYTTRVNTLEEL LS,

(Epr| A7y 70 TRiGH) Z2E<.
FTRUSRERSE T YLTEDOTIC, RISHOREEHSET,

SO 0HBE, HIA3.0molFELTLS, LD DA RISHIOKETY R,
A7y 7@ k) &L,

ENLETZBELUEENEEEE T, SEOHE, iimolZBELEZONEHH

Uktho

ULHL, HINH ELICET D, LT LEBHM>TLET,

HI%, BEHNH, ELICHMTENHTY,

CCT, HIn z(moD ALz ELEFE T,

2L, HoELIFENE T TESRTLLOIN?

isiE, Ho+1, == 2HI B OT, 2(mol) DHIASIE, Hy&Ih'

%ﬂ%h%[mol]l"éi@“o onnt, 121kl ¢,

27y 7@ TRisE) #8<. ZLT, FHERORIRATS,
TRUSHT] & T2(k] 25, TRIS#k] PREUET,
CORISEORENFEREISELTOSDOT, FHEHORXICHKATR
1F, ED&DE 2 TEEREICE 20O DA UET R,

AXR=UDEDC, FEEHROLICAALTEHET S E, ohRKEUE T,
COEIICLT, THEBDOBEBIHZENTEZNDTY !

(5-03mol @)






images/00115.jpeg
‘ HEHEA
| COT=LIE R ORHASTEHN,

| ABIELTAhIAKARES>THNET,
| AL, 20CTE3A, L0CTII0A,

| TOCTA0AYHSTHNET,

| CHATTARCETLEE,

(P A KEN70CHS40CICTHOEEE,
Ty T—ILhSEEORSSHTEAD?

70C 40°C

BEDNTH DS
10 ALD
ANBLBoER

FUDIFI0OAADTVEDIS, 10 AULHOANGELED
@y 1=z0T, T—-)lZEdrA#E 30—10=20A

KB 1008 [CHLTBEDT
ZEDTEHBEDEE (g)
D&, BEICKDT, BE
DBIFBEREDD,

BRED
ZDAA—=IT
RIIBDAUPE






images/00357.jpeg
143 feew@oss 353

RIGRBEORIBD

REDZERT
V<ZEN

RECBREEPHRD
BT, FHEOWVT
DHOTERZK

== P ————
; H, + I, — 2HI
)=1:70) 1.0 1.0 0 (mol)

S AVWION k] #E<o
: H, + I, = 2HI

REGE 1.0 1.0 0 (mol)
=t -0.8 —0.8 +1.6 (mol)
: | HIAM.6mol 45t
e e e S T S S S S S s e SNEDT, H,ELlE

................................................. 0.8mol{Ebniz

pEAVWION [ih%] &<,
: Ho + I, — 2HI

s 1.0 1.0 0 (mo
=L -08 —08 +1.6  (mol) ‘@
RRE% 0.2 0.2 1.6 (mol)
BEIC :
kT S
KA 1.6 \2
= [H122 0 f
G= = = 4...@
srenrmgme, A0 02 X 02 =
BoOTWBAEDS 0 .0

TEEHDINICHA
INRELVALER






images/00341.jpeg
13-2 RibEEostE 337

T T
—ELID ! febr !

) REREE, BECOBEET S

Rt A+B — C+ D DRINEE vl&

v=Fk[A)[B)°

=70
v [(FREICERTD
RICBOTWVBR

HEBIEH R A0 a X0
b [FRERIBERD'S
KOBLTIF

WIFBLAL®

coETVORL l






images/00340.jpeg
336 Chapter 13 RItRE

13-2 RisEEDHE

RISEE, RRICEBLTABRVEDDSEN! H

EC, RISEEIZEICRE - BE - MIRICE > TEATNE LVWE LT,
ZTTHE, REZ—EEL, MEBEIIELEVNELETY,
ZnEE, REEERBREILE>TOHZEERITET.

WHRETDRIGZE A+B— C+D &£92&

MBS ICENITA EBHERT BH WD T EIRGEEIIKEFT 5D
T, RIGEE0E, ROLSBERITEYVET,

[AlI® [BlIdZNZNDWEDEIVEE (mol/L) 2R LET,

v=k[A]“[B]®

ZOXERBEER VOV, HAEH I ZRBEEEREVVEY,
REHTEL, EHDE S, RBICKRRZLTHEVE, RETHIER
TExtA.

e, LEREDORE D, RISHDEE ([A]®©[B]) OFAFEICLLATZHhERL
HLDERBRBENVE T, TNFHRICVZIX+dDEDT ETT,

oA [ATICHEBIL, BlIERBICEBZELEWSRS, ¢=1, b=0£ZZX5N2DT
v="r[A] = 1RRIB

vV [A], [BIICHBIT ZIBE, a=1, b=1EEZ5NBDT
v=~k[A][B] = 2XRRIS

oA [AT2ITEEBIL, (Bl IERISICEBR LEWES, =2, b=0LEZX5N%DT
v="k[A]2 > 2RRE

v [A]? [BlICHABIT BIBE, «=2, b=1ELEZS5NBZDT
v=~k[A]’[B] = BREK

KELERLET,

BMOHEEECREDZFICDFEL &S |





images/00101.jpeg
4-5 BE

| BE8/(—tYMNEE (%) |
BEDEE (g)

BE/N—LY NEE (%) = TBROBEE (8) x100 q

BIFTNBBEEDYEE (mol)
BROAFRE (L)

| ELi@E(mol/L) |
EIVRE (mol/L) =

BEOFIR .
ATV IO RRDDFZESHET Do
ATV IQ - RADHBZEFHET D,
ATy T@ - RRICAAT B,

P 2.08 DKEEEF bUDLNaOHZEKICEHLT200mLEL
P 2EEOKEBEF FUD LIKBSROEIBEERDK. 212U

NaOHODHX=Z2(F40&EF .
— ._20() _
2AFvID: 20 (a/moD 0.050 (mol)
AFw @ : K :0.20L
AFvI®: M=O.25 (mol/L)

0.20 (L)






images/00343.jpeg
HOIFEMZ QIF
RIGTENTE

13-3 EkTrLE— 339

13

B EIRILF—

BoLBYICHRD
FEBVD ?

HEFE2D
HRIEL

BEHEIRILF—%Z
HZPI<IBDHED

X ‘ ERLIRLF—ERIENS
BEZLEIFS R OBHIRILE—EED

RFHNBRD |

<‘7

i
6
=+

DY)

B EIRILF—%

MR PI<TBHED
ARR7E(ES

¥

B EIRILF—DTHBDT
KDELDRFHRIGTED |

AE DR Y
ERETRIVFE— GEL)

BRIRIC R DB
IRIVF—ETHBH,
1\ RBARBEDSBLAL®

\\mm(mﬁ)

Erm b

ccETOoRL l






images/00100.jpeg
96 Chapter4 EFEEHTE-RE

4-5 BE

REDER, 98- 3FZNLIHELTARNICRATBET.

BREDEZROBHEIC, FTRARICOVTOEFBEZHRBLEL LS.
BIF TV S MEZEE, BHO LTV B REZER,
BELRBEHDLETCERREVVET,

ZTNTIETREDEZROEL £ 5. RRNEGRERIRD2DTY,

- HEN—tVMEE --BROHEE(8)ICHL, BFEMENRET (8
BFhTULBID%EERT.

= e, s o — TAEOEE(8)

gE/\ t/h»;l?i[/o]—iigmaﬁi[g]

« BIVEBE --BRILSEY, FBEBENREFT (M) EFhTVIDERT.

e _ BTV EHOMEE (mol)
EJVBE (mol/L) = EROEHE (L)

x 100

BREQEEMNMELSTH, BELDBLEELTVET,
RATv TORADDFEHET %,
ATY 7O RADNBEHET %,
A7y 7@ RHIRAT B

po2TcHRRLIDFE - RBDFHEIZ, BEOHERETEDNE T,
2.0 DKEAEF kU LNaOH & KIZHEA L T200mL & L& & OARgES b U
I LAKBROENREERS &o 275U NaOH DX E(E 40 £ T B
(BEDR|A7Y 7D BROAFEHAT B,
ELREDARDAT, DFY, BF TN ZEENaOHOWE R (mol) %K
ES
NaOH®E L 813 408/ mol 50T, 4pFiiIE 20
27y 7@ RRORBEHET 3,
FLREOARDSE, DEU, WROMERDET,
KH200mL TIT DT, 0.20L T,
279 7@ ARIHKAT 3,
HElF, CNEELBEOARICHAT LT TT,
0.050 (mol) _

$oT gy =025 moll) +-- &

=0.050 (mol)






images/00342.jpeg
338 Chapter 13 RItRE

13-3 FHeT NV F—

EHACIRNF—DIEEBABRITAIEREIEEISH ! H

RIST BRICIE, HEIXIVF—ULEDIRIVF—EE>TVEWEWTE LA,
ZOIXRIF—%, EREIRVF—LOVET,

EHEIRVF—LWVS IRVF—DIEE-A GV L,

B ETBMEITEB T LIETERVLDTY,

e, RISMEERMOTIRIVF—DELNREH# T,
ERIDIFE S BT RIVF—DMETF NISREAKIS,
ERIIDIFS B IRIVF—DEITNERARIETY .
Chapter 9 THEU% Lfcta,

EC, FEEFEELIRVF—IKRLEL &S,
EEEIXIVF-EBISANGE, RISBESGEVSTETTH,
EEEIXIVF-—EBABDIEKETY,

ZTT, RIGERI LI TBHE,

%Y, BRI F-ZHIPTITBHEE2DTBNALE L& S,

128l NEEZ EIF5] TY,

BENENBE, NFES LHERIZEHMEZIZLEVSDEHEDTIH,
CHEREIFNF—EZHADIRXNF—2E EHTHIERD
EWSTED, FBITKECHEBLTVEY,

208IE ThIEZMZ 21 TY.

IR, EEEIXNF—-ETUHIREEZRLTVET,
2FY, FYEVIXLF—TEH, REEEEDTT,
(RISEEE T 2858, FEEEIRIVF-EZLFEY)

ARINET L, MFERHET NEREIXVF—Z2TT 2] REEDT
RENEERMDIRNF—Z(DFYRISH) 1B, BELEVLEWSZLTY,





images/00107.jpeg
47 ELREcER -ty bEgozr 103

1L OBR EBELTBLDS U
RTINS, PilazEdEAd ! !

(mol/L)— (%) &D
(%)= (mol/L) EDD D AR+
BEENDATIBLE

(p A 0.70mol/L DXE(EF kU D L NaOH KBRDEE/\—
ey S NREERDK. 12120, KEBEF RV DO LIKBROZEG
1.4g/cm® &L, NaOH ODR8% 40 &F 3,

BIRECHEE/—tY MNEED
BU1LDBRDFERA U

1L OB RERTT 5.
0.70mol/L ®
NaOH 7K3#&
e Ay 1LeosmorEERS.
40%0.70=28(g)
gy
T D> 1L(=1000cm?) DBBRDBEEERDD.
.‘ 1000 1.4=1400(g)

—® Q@EOKD, BEN—EY NEEERDD.

28 _ FIEHDONIE
1200 % 100=2.0(%)






images/00349.jpeg
345

14-1 {E2FHEE?

—>  2NH; (EERIE)

+ 3H;

2

«— 2NH; GERI%)

+ 3H,

N

BROLBORE (wp BE /2

REDLEBDERE

+ 3H, — 2NH;

2

N






images/00106.jpeg
102 Chapter4 EFEEHTE-RE

4-7 ENEELEEN—tY MNEEOEH

HEPEZSNTVEVEZR, ILOBARZERET 5.
- BRIL(=1000cm®) 0B EI3, BEEHHITTRD S (1L
=1kg&IERS5KW!),

EIVBE (mol/L) LES/\—t Y MEE (%) OFHE, ZLDODAREFLLTY
LT 5E855, BEXFICBEEIHT 3000, AEHAHTIEVEWNS/NZ2—
IHBBVHDSTY, ThABEEE, ILOBREVETILVOIDHAETY,

0.70mol/L MARAEF kU9 ANaOHARROBE RN —t > MREZRD &0 1072
L. KBAETF b U LKBROBER 1.48/cm* E L, NaOHDREE40E T 3o

ZhnlE TEIVEE (mol/L) - BE/\—t > MEE (%)) OE#TI 1,
RO4DDFIETHEICRRITET,

(BEDI

@ 0.70mol/LDEHR (KEHET b U I LKER) ILEEET 3.

@ ILHOBRENEEERDS, [EIVEE (g/mol) XEE (mol) =3H
DuE (&) A
TLRICAED M mol AT TLSN?  &£0D &, 0.70mol/L7iEh 5 MR

0.70mol TY 1,
NaOH D& (£ 40 &K U ELE S (E40g/mol TTH S, 0.70mol DAE
NaOH O # & (F
40 (g/mol) X 0.70 (mol) =28 (g)

® 1L(=1000cm®) DBFRNDEEE RS, [1000 (cm®) X & & (g/cm?]
=BROEE (g)]
1LIF1000cm® &R L TY o
METTE5 2B NAHEEMBO, 1000 (om®) X #E (g/cm®) TI1L OB

BOBERERDET
1000 (em®) X 1.4 (g/cm®) = 1400 (g)
K< MLIEFTkg7E] ERZATLBRANVWETH, ¥NEKOLDCHE
7 1.08/cm’ DFFEZITTT o BEALOEIICLEL &,

@ @&B&Y, BEN—tV MEREERD S,

AEOEE (8)
BROEE ()
28 (g)

1400 (g)

X100 CHBN—tE> MREEKDE T,

X100=2.0 (%) -





images/00348.jpeg
344  Chapter14 {czTa

14-1 exTEged?

RERRGZED, BEIRIEZRY. TOKRFERT,
#HRIETEEREVDS I —ILZEo 7.

BEN, EKEHEZBRICANTEL ET7VEZT N DERENTTH,
R, AEEADRABWVWETAT, RENE>HERBEEHTVEDTT,
KEE, 1D2DON, E3DDH, ZEAWVT, 2DDNH;ZE>TWVWET,

KfE N+ 3H, — 2NH;  (EER)

ZNERTRTVWRBER, 1I7IVHALKEY &L .
ZLTC B K KEDESeNH; Z, HEDN, EHICRLIBH T LE 22D T,

ERE D 2NH; — Ny +3H, (#RIS)

DFY, RENEOEENH; ZEB D DS, BENNH;ZN, EHICRLTWS
DT, Ny EH ENH; D 3 DD EMHFE L IREBICBE > TVE T,

RARAKENMEDE, RENNH:;ZESZRELE, BEHSN, EHICRIEELNE
<Y, ROBEBREDEATVEVEICRRABLSICEVET,

N, + 3H, == 2NH;

ZDREDFHTY . FHRESHVII>TVNBEEELNSDIF,
RDESEERHBHIILOTWNBEETY,

[NH,]2

NG [ el

KZzFHEREVL, —EREICET2FEERE 1 DITRE>TVET,
ZoRIE, REEEBOHRFEZR TV I@RDESXEDTY,

¥ BEBA, DOURTHETZHDT I3V TT,





images/00109.jpeg
47 ENBEcER -ty rEgozr 105

[P B8/ (—t MNERED 98%DiEEE H,SO, [ mol/L b
Y 22U, BREBOZEZE 1.8g/cm® &L, H.SO,DHFEE a

98 &£9%.
‘ ZZTHILD
= BRCEZBHZN
—® 1L DBREBRET Do
98%MD (
TRURE H,SO,
|
oy

>0 CCE O 1L(=1000cm®) DB RDEEEKD B,

@‘ 1000 (cm®) x 1.8 (g/cm®) =1800 (g)

o, —_98 - ——
> ‘7 98%=—0 #{E>TBUOHEERDS.

: _ 98

1800 100
_98x1800

100
50 OOBEOHE (&) % (mol) BT,
(98x18) (g) +~98 (g/mol) =18 (mol)
&KoT 18mol/L

=98x18(g)

BRILDFEFOE
LT3H5, ZDBHD
WEE (mol) BohnE
ZDfED (mol/L) ICBBiER

ccETOOESL l






images/00108.jpeg
104 Chapter4 BEFEEHTE-RE

BIVBEIF DARILICATTWSAEDYESR (mol) | DT, ZTOARERE
LickE, AE% (moll h5E= (g, AKRE1 (L) =1000 (cm®) 5 E = (8]
ICEEREVVDTY,

FIR/S—t > MREA 8% DMRIEH,S0, [ mol/L At 1L, B O®E
%1.8g/cm*E L, HSO.MATEEIBET S,

BONTIE TEEN—1T Y MEBE - EIVRE] OZE#]RTI .
ETEEFLHBADNZVDTITH, ILOBBREBEITNEAYFUDDLUET,

@ @ BEEN—t FMBREDI8%DARRFE) ILEEET S,
@ 1L (=1000cm’) DFRDEEERH S, [1000 (cm?®) X HEE (g/cm’)
=BRDEE (g)]
IL=1000cm* 50T, BEEHTTIOBRROES (ER) ERDF T,
1000 (em®) X 1.8 (g/cm®) = 1800 (g)
BARILOERF 180087 >7=DTT 4o

2 EEST, Q& YBHORE: (&) ERD3.

TIRARIL=1800gM>5, AEBMgHEITTLEIDTLLIN,
BEOHBZ2 (@ ELTEHHELEL & Do
HEN—t2 MREI8%EDT

® 98%=

x _ 98
1800~ 100
_98X1800 _
=00 9818 (&)

@ GOBRENEEZEmollTHET,
@THR GREEM) 1L=1800gDHEAIZ, (98X 18) (g) MAHE H,S0,
PBITOB ENDNYUE LTz,
C O (g) % (mol) [CEIF, A% 1L hOREOWER (mol) A b
TS
SFU, ELEE o/ HHNBDTY,
H:S0, D5 FRIF98 E5ABHNTLZDOT, TE R 98g/mol £ U
(98 X 18) (g) +98 (g/mol) = 18mol
1LEIZ18molBFTLADT 18mol/L -

ZDESIT, BICILOBRBRTHEEESTWFIDRELELAR,





images/00103.jpeg
4-6 BE, GE/\—tY MNREZEZOEHE

BE (g/cm’) &H
BE/N\—tY NRE (%) D

Z, FNUEI XA
HTLBE, BS5/M=wo |

TOEHKIBEN

AAV MG 200w | q

BE (g/cm?) &, 458 (cm®) ZBE8 (g) ICZEX 3 HF |
BE (g/cm’) [CHHE (cm’) Z#33 W BE () (L83

=

I | < @ (g/m’)
s gE (g)
578 (om?)

— kel

BE/N\—tY MNEE (%) &, BROEBE (g) ZBBDEE (g) T
EZDHF

BE/\—tY MNBE (%) CARDER (g) ##ITD

» BEOSE 8) (83 e

3

] B X B8/~ NEE (%)

)+ _—

}%ﬁ @ b

A 3.5%DFEE HCI 2.0L (B 1.08/cm®) ZHEBICIE,
B8 12mol/L MiigEs HCI HYE L 4EHY
EREU, HClDSF8% 36.5 &9,

T, PoED
EENE -






images/00345.jpeg
Chapter

L2

14-1 EZ2FHEE?

14-2 FHEHITOWVWT

14-3 {LZFHDOHE

14-4 EFEHEH

14-5 b+ b ZD[RE

14-6 BHETFHEERETEH

14-7 BER

14-8 HFEFiIFHHRRIGTTELRER
14-9 BOKBBRDpHDRDH T2
14-10 AREREE?

14-11 BARERDHE





images/00102.jpeg
98 Chapter4 EFEEHTE-RE

4-6 =E, BEN—tY MNEEEFEHE

-EE/em® I, HRE(cmD 2T L, WEOEE (8)

PROENB,
CHEN-tEUMNRE (DI, BR (8 2H#T5 L, BE (8)
PROENSB,

T (g/cm’) PEE/NX—t > MRE (%) AHTERBEBIC Yy L2 AIEE
TEZWTID, KA MEfeofc®2DTY,

KLY bO : BE (g/cm) (3, 8 (cm®) ZHE (2) CEXSHTF !
BELVSDIE, BRICVSE TENCKSVEERNF 1Y EDEO>TWVED &
RIEDTY,

BIZIE, FCREEOHRKEFEIAFO—IVDOIRTIE, HKIKOEFSHECHEVE
EXSCHE

CNEHEDIESHREBRAFO-—IEVEERREVDLSTT,

B (s/cm) 14, BAEBNEHHHEY [g]] <TH5, Kl m) &

7% (cm?
#Hir3LE8 (g B ROSNET,
BRBEEZBRCEEICIERZ () DENRLEILGYETHS, THMEXHRICEE
(8/cmERRLES, EICHSKBFREBTAIEVLL] EEZ2XFL 55,
ER, TOMEOEE g hKROSNFK T,

KAV BEN—EY MNEE(%) 3, BROEE (g) EBEDHEE(g) ICE
ABHF!

BEN—tV MNERE (%) MBEERE2ADSSE, BFTVWEARBIEENSSWLDY
BEDEE (g)

MX 100,

MEERC L2, B TV2NE (BE) OEE Q) ARBLEVETHS [H
BYRICEEN—EMRE(N)EZRRALES, LICHSBROBEEEHITHIEE
VLW EEZFLED, BR, ARICEENTVWSREDEE (g) MBSNET,

ZRILDT, HEp.96 TEHRALEY

RED2D0ZBEZ, ARX—IVDHBEZEBVTHEL & D, p.100 TREN T ZR
FMLTWEKT,





images/00344.jpeg
BRTEE60IC, V|FIvIEDFLS,

oy O O o 0Oyd

RIGEEFMEZERBIXDRMICEHT Do

RIEMDRENKELED IETRIVEREDIBNT B
CEEBBULTHD, ZORBEHETED.

BEZLIFRCETRIVEEMENT DI EERBBLTHD,
ZDEHZEFHBETE D,

IR EES CETRINERENMEN TS EEEBRELTSD,
ZDEBEHZEFHAETE D,
REDEIZEDICEFENIRIVF—REZRDIMENGHD,
COIRIVF—ZFHEIRILF—ENS,

R EEFPDIRIVF—DEDNRBHATH Do

AR IFEE L TRILF—Z TFB D,
RiGREZREETED I EEFERWN,

BeED !
RDBHED
Chapter 122






images/00105.jpeg
4-6 mE, BBty reEsgoritg 101

VA BICBEDO3DOREE (8/ cm®). BE1.0g/cm’IC
1.0 (8/cm® x 2000 (cm®) =2000(g)
BE 118 — HE (D&

BE/N—tY MNRE 3.5%ICBRDESE 20008 Z#HF T,

35 ., ~
100 gggég] =70(8)  (mmmo+HobicaEnE
st Mg BHOHE <\HCIOHE (DTS

ozt
[ mROHE @7
(\ ReBNEAESTE

ZZxrT<nE
HEFBFELOw |
ENX—-IT

ERIDAUDK

S

(@ (a/cm®) EEB/\—tY NREOISKIFEE | )

XBEB)/—tY NEE (%)
——dDy

BROEE (8) BEDEE (8)

CCcETHIEL l






images/00347.jpeg
343

PE—
DHDBIL

BICERETEN
FICRRBIFE

— 2NH;
RIS e

KEDERPEED, BENZNZEREYICHBLTND !

ZDEENDDE > TVBREEFEIREEC NS,

BICHRETLBVELSIC
BXT, WahBZED
BETLZALY

PSidatali vl
ROICBTS






images/00104.jpeg
100 Chapter4 RFEEHFE - RE

3.5%DFEMHCI 2.0L (4 1.0g/0m) %A (21, 12mol/L ORI HCI A
Ld®h. 7L, HCIOHFB%E365ET 0

(BEDR| BWCHEDT S0, B (g/om’) TY . TBEIE, &b <HRES

1331 OTU/H, 2.0L132000cm* EOT, 2000cm* % i 5 &

1.0 (g/cm®) X 2000 (cm®) = 2000 (g)
B (g/om?) AT (om®) AR (g) CHABBFHDT, °5LTEABR
7220008 E WLV S DI, HIEM2.0L DAKDES (8) TY,

ST, BB hD [35%] (F [HBE/N—>2 MREA35%] ZRHKLTUET,
FEE&N—t Y MREIRIE, LN <ARNEE (8) ZHFB] OTULI,
BRODHEEF 20008 2D T

35 B
<00 X 2000 (g)=70(g)

Ey, AEHCIOEE (MRS ET. 708 DHCIE, HEE (mol) (2

B & -2 (mol) £ UF T

TlE, CNETOWHER (nol) DHCI A5 272612, 12mol/L DiRiGIEA &
n<ovLBENEVD E, BBEGEEZ2(L) ESITE
70
12 (mol/L) X x (L) T (mol)
ELDIRDTEET, Chakedpd e

x

-0 _ r—
= eExip 01895016 &oT 0161L) -

NEDESIT, TEE 8/’ BiifeS, LlTh <FHE (cm’) Z#if 2 — BARD
BB (gl z/5), THEN—tY MRE (%) DS, LI BARDEE (8)
ZHNT2 > BEDEE 8) 218%] LV SFIETED D EOELVEETT,

BE (g/cm’) LEE/N—t Y MBE (%) DISREZVOT, FNEEAEL &5,

SED&SG NEEADKARZ@@RIFESICIE, BEBDKARDL ENTT
BEH? 1 EVWSHETIE, A BEADKBRICEENZZEDMESE (mol) (X
FI3EE (8)) ZA Q- /L TRALBEZADNROSNE T,

ABTVBNBLERAS TOBBICF v LI LELELD,





images/00346.jpeg
Chapter

{LZ 3

IXL®HIC

ESESBREDChaptericz W E Licta,
TT T, BBICLTRADHEBEEEWVWZDS, FEICODLWIEZLTWVWEEY,

FELE, RICDEEEFERIEDREENELL BB LT,
—RIBERIGHETE 2 RESICRABREDZ LT,

c FEOT, EAGTENERETVIRE DL SHEVLDLS
AA=ITEBEWNGE

 EEEH O THEIT?

C HELNEF

s v PUIOFREEBOTEIT?

oz TREEERDFE £FE>T, bOUPTBELTVEEL &,

ZNETHRTEIZE
FECOVWTOERE, TRELEBEEOFE ZBVWTHBALTVWEET,
BT, SIEBETESI N YAV — FDFEEL P,
EPD LD e TWRWCEHELTWEET T,
TEEHR ETFEEHR Ly b IORE, SHRERROTE,

Hhlsi

BER AREREOIEICEBLTVNETY,





images/00330.jpeg
326 Chapter 12 BfRE

12-8 @&E

REEERTNIE, [AEOREFEIEVY I ] H

CONVETHYISNT, 2DDKEEAHYET,

B ADOBRISHRGK, LOIRBIKIET Y TUHBABTKBAITVET,
TONVEIEEER*T, KSBLEILT YT VIEEBLE YA
INELIESKHBLTELE, TYTVDASRIEFSDBERIPERELTEET,

ESLTZDEIBRRHMEET B, £V D DIE, HOMZED CO (NHL), EHIERE I
LOTRULDT LN SNT & (p320) ZRWEHT &, BETEBDLBVET,

TYTVDADARDIFSITER L THBD L, HOMBIET > 7V FEHIERE
IE&2T, ¥BEEZBBITSHILEIYIETNET,
ZTORER, KTV TV DEETBIESIE>TVLDTY,

EC, TOLEDOIEBARELEICRI T EZEZEZRE L&D,
HBRENENMNITT v T E, ALKEADBREICEYET.

ZDEEIDTENE, BEELEVWVET,
ZLT, RBEBRDESBATRIIENTERTY,
COBRRZEIFV PRV IDENENVET,

IIV=nRT
(/7:338BE (Pa), V:KBROERE L), »n: AEOHMEE (mol],
R:E#H (Pa-L/(K-mol)]), T::BE(K)

3T, ETHTRETEDHRESBATIR?
AR=IT, IRER DIV S3TT &,

¥ RBELE, HHMTFIBETH, MONFIIBETHEVEDT &,





images/00332.jpeg
328 Chapter 12 BfRE

12-9 ams kK

SOEYICHBHATF, 201 NHF. H

FUTUEE, EREFI0O M~ 107 mZEOAEEONFEIAALS FHFLVWL,
J04 PRFNME—ICOBLTWAREEZ, aAMRFEVVET,

FE, DEDET10 7 m~ 107" mBEOAEETORFIC,

A0A FRFGEELVIRFEDIFZDTLEID?

ZhiE, TOREEDHFH, FREEEELE > TWEHS5TY,
B&OELVKREED S, IAA FRFITERDESHHRENHVE T,

(oo« FokE)
s FEANRG - O041 FRIFHOHERETZT LT,
HORBHAH->TRABER.

c TV ER - BEFT DBENFLERTZILT,

e J04 FRIFARRAGESET ST &,

c B0 FAREEBEORICANTHL &,
04 FiF¥BEEEEBLEVY, NERAFTVIEHERT 5DT,
AT VERYBRL T EDTES,

- BEREE-- 0041 FIFFELTWB 8,

BEREEENITZELEESHDOERICAL > THBENT 2.

(a4 FOnE
’J’E@%ﬁﬁ(%421’/&[*24#/%.%%&?’%%%) ZMA S ERBRT 2
O+ FERKIOS FELL, CORKERIENVET,
—5, YEOEBREEMA BRI TIFERLEVD, Siﬂﬁggé’:tﬂi
BT ETHRBRT 204 FE#RKIQS LV, TORKZEERE VL
L3R

cBKOOA FOBRRICHEKIOS FOBBREMZS L,
BI04 FABRKDIOA FICEHENRTETLICK KBV ET,
COESGERADHZFKIOC FEREIONFEOVET,





images/00331.jpeg
128 @8 327

« RAICK, BSRBLETYIINH

BHEKE, BSHRLIEES - FYTYDASBED
&3ICANS BRENLRLTLS @
UEB<HE
9 *
b (o)
\y o

BRDKDESH Sy s ! )
ERIDKKIDE X7 al o @_ §
BEULPTOALLR -@.: O

BHLIZKL ' NE#HLed0

oS '

3 Va 74
WP .lm
‘- _ 1 Q‘ 7

e — : 7 '@'(
VP A< &

1
<= Kxosin

KBDESE g
BEICRES

SUFDRRETI RIS
YyoUrR

ZOEECHIEENERBEEVS

BEEERORTRED

bt 11 5FE (Pa)

. s v KEROERE (L)

‘ IIV=nRT |, ssonssmo e T A
R E# (Pa-L/(K-mol))
TR (K)






images/00338.jpeg
334 Chapter 13 RItRE

13-1 RisEEEIR?

RISEEE, LZ2REXDOFRBICLLHIL,
RE - RE - MEOREZEERTS.

RISEEEWSDIE

lH28MHREYIC, ENRFOMENERINED (Fid, HEETNhSD) ]
ERITEHEDTY,

TIhL, RIGEEE, RDESBHTRENET,

_ ERPOREDEME _ _
v= REEE Fleld o=

REVMNDEENEYE
RIGESRE

ZL T, REZEERBERISROFHRICALET.

BIZIE, N+ 3H, — 2NH; &£ WS RIGDIHE,

N, B TmolJEEE NE 5, BRFICH, IE3mollEEENTWE Y L, NH; & 2mol &R
TNTVEY, £2T, NDHBENZREDNvE S, HDHBEETNSHER 30,
NH: DNERENBREIE 20 £755, £WDSTETT,

ny, RISEEREICHEANT S, £W5TETY,

e, RISGEE, BE - 2E - M5 OBEESITELLET,

CEE-BREAAELLESE, REUOHTES LASREBMBLEY ICEHE
THEARDMRBOT, RISEEIEHMLET,

. EE--REEEFBE, HFOBHHIRLLLZNT, REVOHTFESL
PEERESL Y ISERTSARIEIET, £/, RETHOIH
BLIRNF—26OHTFOMATT. £oC, BEALAZER
FEEENLET,

. - RET LD SELIINE—ETFHBOT, MENGEET S LR
BEENLET (RISREE T 2MIESS Y, ZOMEDT £k
BME S OLET),

ZoMic, XEHTEY, BEE@EN LEY, HEEEE FFLEY LTS,
RSEEEMLET,





images/00337.jpeg
333

FEH—
bHhDPIN

INEZo \

[ntroduction,

el
EN<BLD
AE—RTHEDH
HADELBLHL?

AFEBEHD D TESRLHHNIE
—mkbtmTﬁéﬁEEE%ﬁbn

2 YN

(NaCl + H:0)
RIEFEEHD D
TSRO HDDODRICHED K

((EisETRLE—
*EHBUTHZALS

BEAEIRILF—

—HEH

kﬁt'@<bb<§%ﬂﬂ'§é%u






images/00339.jpeg
131 RmEEeE? 335

_SAMOREOSNE . ERYOBEOROE ‘a
R - RGET

[ Ky b0 IRAEEE, E2RBROFMICLHTS] -
f N, + 3H, —  2NHs
| BURRSGED : 1molikiE 3mol ;& 2mol £t
{ REE : v 3v 2v i

(R b IRRES, SBE - IR - BREBCOREERTS] )

| RERENAZELE, RSEERENTS. 1
| RE-BEELUBE, RGEEEENTS.
| RIEREAEES RS, RIHEERENTS.

bedzsvaava gl
Ra»PILR

i

RIGREDHENT B
BlEFEN—IIC
BVWTHBIZWV






images/00334.jpeg
BRTERGBODIC, [V|FTvoEDIFLS,

DD DDDD OO, o0& O

pa— FELY
FxvdH

“oml
6o, PN

\ W o/
< N
‘ i ‘

BERERE, KOEE) 1008ICHULT,
HBHBETHDBENBIFINERLEBD,

BEZTFCEBAEITETDEEDNBEERDDIENTE D,
HBDBEDKICHUTBIFZBEDESZ, LEAVTKHDZEHNTES,

BAKBROBELZFHEZIENTVNDEE,
KOBEEEBEDERICHIFTRIENTE S,

KINKDDWBEZBHRITDMBEEBRIENTE S,
AV U—DFAICDVTERIETE .

KISBIDSEDFRERLE, BOULEEEDREICBVTERSDLE,
ﬁ[:_ﬁt@éo

TERMEDOYENBIITVSBROZIELRERETHD, BRE LD D,
BEEIREORANEIT B,
BRLRECRERBTEZ, BEEEIREZR O TROZIEHNTES,

FRRBREOSNBIREBROANBRD S, REREFTEZZHEN
éo

7 7Y MRy DI DENZERBLTWND.

J0+1 ROBE (FYIILER, T59 V88, 240 Chapter &2
FH, BEKE) [COVNTHATBZENTES,  ON






images/00333.jpeg
12-0 O~ K 329

N (1 nm) (1 um) (1 mm)
=iz, 10]‘"’ 10]‘g 1Q'° 10._7 1Q'6 10|‘5 1Q'4 1Q'° (m)

mosk  looreeR | o o
[20) o
— >
L )
5717 || ;
10 m &b |
NEVET |

J01 ROME

FUYIBER

04 R§EF
%

BXUKED B
O)
§|§§t¢5m~)
Q0 FaF ootz
EICHEBLTWVS5E]
101 ROHE
Bok3d0O- R } Nz

(DEOEBRETIRER | &) ®=O0O1 R
<FM3D e (BLIC<< TB)

(BROBRETIR : 247 CoxThokb






images/00336.jpeg
Chapter

RIERE

IXL®HIC

SET, TETEERBICOVTHBLTELLED,
[ZORIEHBENS SVDRAE— R TESDH ? |
IOV TIEMNTETEEATL

FZATEDEBRG DR

Z5BS5SANDEHELDMVET,

R, CONBFLSOHBRZTNIELSZBEVDT,

EDESTAA—TI LESVVDHZERDOE LIEBWMERICEEHEL &,

AFEELD > TESRIGHHNIE, —BRcLTRTLTLESRBLHVET,

HL, BREHVLOEEVBRETHFOMBERIGL, BILLTLE 25,
BRI NFERCEETWVWBR T LR TERD >Iehb LERA

ZABTEEEZTHDE, RIGRESTREITSKEREREBVELAD?
ZOETHETBE

REBENEDELSIHBEENZDD, EDLIBEENRISEEICKEERITT
DH, IEDOVWTHERLeH L, BRI RIVF—ICOVTRBHLTWVERT,





images/00335.jpeg
Chapter

16

R E

13-1 RIGEEEIG?
13-2 RISEEDHE
13-3 JEMEEIRILF—





images/00321.jpeg
12-4 shommE 317

AV U—DE

EHE

<bIHMZ0,H° = 8 Z 125,
BHCO3 %«?w;@g?é

BREQISVEH T, —EDRET—EDEOKIHUTELS
SUEOMESR (mol) &, [HDEH GE) [CHHITD.

1.0 X 10°Pa 2.0 x 10°Pa 3.0 x 10°Pa
mol TEX KD
WV o2&
% 1S =,

2a (mol) 3a (mol)

IBEREICRE LR
2V (L) 3V (L) ¢— soratots
V(L) V(L) &— zoBE EHFTO

Bl OEE

BBTEZDEMBEZPIVDT,
BT 3YE= (mol) Tzx3z!






images/00320.jpeg
316 Chapter 12 B8R

12-4 Rix0iamE

EDICEFILT, KISHEFZREOHE (MO 3EXS ! H

ROGMNT, KEESE(0,MZ) KPA>TVBELET,

ZDEE, DLET O MEDRITHISKITEIFTLBDTYH,
BEN—FET—EEOKICETS OMZORITHOMIE,

EN(RE) ICHATS VS ERDHYET,

DEY, ENELEFNEL, ZTORRIIKITEITZ[EDEFIBAZEVNDIT ETT,
(BRI, KOBEZEFSBE, BT BRITHROBISHY 7.
BATVBIA—TDIFSHNREDTY A WD T ETTR)

ERXITE

[BREOMEVRFETE, —ENDBET—ENENKICHLTHEIIRFONHE
E(mol X, KEHEOEN(FE) ICLHTS. ]

EVSERITYT, ThEAVZY—OFMENVET,

L 7V EZT NH; PIE(CKRHC B BABENKRE W s, AU —DFERIGHILEE
Ao

KITE B TTRTHOBU DE Y, KA B EEOMER (mol) TEZ BT £,
BELAAYFTT,

BEBDS, KTEFBEED (i) TEX5L, BARALTLESHSTT,
KTV T SR DRI,

IRAEREE (0C, 10X 10%Pa) ICRE Lt & *DBBEER B L,
EAICHAITZDOTTR, B L EXORE(ZDLEEDERE, ZDEEDEN)
TEABL, —REBBDTT.

EX5bLLTT &M ?

DEYEAN1.0X10°PaDEEIC, almol), VI DKERATZETBE,
EAH 20X 10Pad & I, 2a (mol) DEHAMEFETH,

ZDEAT T 24 (mol) D& V (L) DEREDTT,

CNEZEZTCLESLBHICEHRTERLTLESDT,
DA 2RITEOB (BT 3REOMEE (MoD) FENLKDEBICHHT 2
EEOTCHBELTVWEXR L&D,





images/00327.jpeg
12-6 #EtRcEBABTORE 323

BE=EILIRE (mol/kg)

BROLFPHRERDETD
EEWE, TMOEBEIL
REDBEALTDIZN

BRIk PICBIFTVRBEDONES

BR kg  BEm(mol)

TLWSBEDYNES

>BSFEILRE : m(mol/kg)
p.96 DEJLRE (mol/L) EDEWN
ISER. EIVBERBRILICHAIT

BRERICKDBRERI At &
BETIREmICHHITS,

(OFRD 4t (K) ZFHBRIDNLRTB)

A]t==l(b'"¢
(Ko IXEEBIESR (K-kg/mol), mIFBEEEILEE)

BRERE TICLDBRERL A
BETILREm(CHAEITD,

(OFD 4t (K) ZFRERDETI D)

At=Ki*m
(K: [FLEBIES (K-kg/mol), m(FBEEIVERE)

N A B
HERET | o

CCiT%?E%l






images/00326.jpeg
322 Chapter 12 B8R

12-6 #E R ERESETOHE

THYICEZBRPEERDBELLEIL,
HETIVREICLHIT S,

KIFOCTHRELETH, JIVA—RGEDBEEANTLOCTHLRALEL &
NET, TOESITHREBRREELENT, BROBERD TH2REE, RER
[ 3 A RIAY: 3 28

TC, FHPMHSERATOR LI EHIHRPRESADBRERLIL,
THUOHEENEREILLHTEIZ 4D >TVET,
HETNWVEE BRIk HRITBEITWZREOMEREDT £, BfulEmol/kg]

COEBEIVRELDSEIE, BELRLFESRTOREOL EITLHMEDEL
LOTT. p96 THOLEIME KREIVRE LRALELESIELELES,
EBSLNTFISREONMERTT A, EILBEOSBILBROHE () T, BE
EIVREOSBIFBROKE (k) TY. -

BREACRERBTICE T2 BEDEEZNTECLRDELIICHENETY,
BEZ (40 NEEEIVEE (n) ITHAIL TWR T EZBELTIREL,

BE EREAL=Kpem
(fefel, At ERLEBRDOELE (K, Kl&hAERTEMFERER SOV,
B (K-kg/mol), m|EEEEIVIRE (mol/kg))

RERETEA= Kiem
(fefel, 4ti3BTLEREROELE K, KISLAERTENRESET S
WOy, BT (K-kg/mol), miZBEE/VBE (mol/kg))

Ky R K(WEEEN TEZ5NETDT, TOREFEIEVVEITTY,

fef2L, NaClD &S LERE (B4 >V B+ VICEBHT 2ME) #ENTHE
& EBELTLEEY, ZOBE, mOEETIVEERNERPICERL TEE
TEIRTDBEDHFICTOVTEZLGBL TEWITEEA. BIZIE, Tmol/kg D
NaClik, NaCl — Na*+ClI O &S ICEBET 2D T, 1A VDEETIVEEIX
Na*A 1mol/kg, CI=H 1mol/kg T, &HhHET2mol/kg& Y, TNERICHT
IEHET,

TDTEBLIEAT, ToZLHBHEEERNTHEL & D,





images/00329.jpeg
S5

12-7 BENEBIROFEH D

| FERRBIRE, Bk (B +BE) DR AEROLE |

R BIE DR AR
;E/\ + ;EA
E E
I[P
B} —REMNEERDETD BEEHBNE
ZABISDICBOEIFT
AR AR
BR (BE+BE) ORHHIR
;nEn/\ + ;nanl\
E E
BRI NS
ZRBISTICBOZET
' e ty
AR AHEER]
h & DB
ZRHEZ B
K3ICTBE
. CCETHOEL
RIS






images/00328.jpeg
324 Chapter 12 B8R

12-7 %iigasgnsAIY

cFHYMHPEENTVDRE, RERUBEOHBATHS.
CBERIE [ECERLTRDb2ER]L

TT T, MiRERRE, AR(EAE+HAE) ORHBMREERLTHEL LD,

o FiRIS BIR DS ENBRIR

MR ABOBHBMREER—VDLEDIZT7DLSICEYETH, HENGEEH
AHhHYEITR (MATRERSD) .

CTTREDESHTREITHE DTLEDEWVND &, FREFKICHEBIETDREL
DEWCEDNDIDEST, REDEXILE>TVWET . CORKEBSHEVVET,
BEARLTHA>ETHTRBICERIAES, EHEZ(p.226) AREELTE
ERERVET, TDLE, BRELEERNMHELREBIIEYET,

ZDTZTORERE, HTY,

REREE TRESBGRICEDZBRBORE DT ETITH, @HHIFERLET,
‘HL, BAANDGEL S " EEXT NRELEGRMNES LI DfifRE
EIGERL, DREDHFDIREE] DHfREERDO R RERDBEICEZDTY,

« BB (=B8R +BE) ORI

—7h, BRICABEMAELEDEANLTWVE, BER—JVDEAFDITZTD
LI BVET,

MREREDOBIMRE B NREEEBEERNES LR IK52TH, BED
RIVRIVETHVFEFE T, ThiE, BELTNRELT, &Y OBRRDRED
Bl B3y, BERETHRIY, BROBERMECE>TLINSTY,
TlE, TOBRBORERISECREZEZIZDHEVDTLEIN?

FIFELALL, BANDLEWVEEEEZET, D&Y NRELEFRDIRELNE
B LR DiREAICERLT, NREDHDRE] DHRERDEIRTER
Z0TLith,. CORBELD, BERBEDTY, IEIKERLTRD>RNERE
Rl ERATHELELWTLES,

c22MISI7%EREDEDE, BERRETE AtHRXTLS
2DDTST7EEDETCHELED. T5&, BERICELNDY, BROIFSH
E<BE>TWVWBIETTY., TORKHVBEIRETT, ZOEH—LDBRESMETE
AtTEDTY,





images/00323.jpeg
12-4 shomme 319

SHEDBBE | ZORELCHBNT, 1L OKITEFBK47%E,
BAEIREE (0C, 1.0x10%Pa) [CELEZEE
DERETTRENBo @

; EERE T mOlDSIF22.4LBDT

;ﬁgg;g TEZDREILBNT, 1L OKISBEIFZISED

&S (mol) ICEES !

k5 Ho @ 0 CTOBMBE(K 0.021L(0T, 1.0x10°Pa
DFRAFICHRE LK)

(1) 0T, 4.0x10°Pa, 10L DKICHFS H, DMBES(E?

ENDH 418, KIF10BEA0L)BDT

0.021 2
4x10% 2.4 =3.8x107*(mol)

(2) 0C, 4.0x10°Pa, 10L DKICHEFS H, DIFFE(E ?

(3) 0T, 4.0x10°%Pa, 10L MKIZHEIFS H. D, 0T,
1.0x10°Pa TOFFE ?

(2) 4.0x10°Pa (3) 1.0x10°Pa
DOO o O——
H og% ﬁ °lo He
© 021l 2l
0.84L

(QEBIRFRLYEE TS
EADESEZDIC,
FRDRBD AU ®

CCiT%?E%l






images/00322.jpeg
318 Chapter 12 B2

SUEDAREILIBAIREE (0°C, 1.0X 10°Pa) ICE LIcREDEBTCRENZ T &
NEWTT, 1ZERET, Tmol DREDEREIL22.4L T LA (p.94).
TIDT, ARE-224%T BT LT, BATSEDHMERE (mol) KAbHhYUET,

kH#FH, DOC, 40COAEME, 0021, 0.016THS (0°C, 1.0 X 10%PaDFtt
IS5 U7, ILOKITAT 24HL). ROBEOICEZ Ko 272U, H=1.0£TF 5,
(1) 0C, 40X 10°PaTIOLMKIZHITBKFEOWEREKRD &Ko
(2 0°C, 4.0X 10%a<T10LDOKIZAIT BKKROHIEE KD &Ko
(3 0°C, 40X 10°PaTI0LMDKICIAITFZKHED, 0°C, 1.0X 10°Pa TOHKIE
3R &Ko
@) 0C, 1.0X10°PaTIOLOKICKFABNULI=OSE, FHE—FIRER
DBREEICCERSEEETS, B TCOEKRATAREL>THT
Wolze HTO S ToKEDBERAERD Lo

(BEDFR| 0CT ILOKICAT 3 AFDHIEIFHAERIEIE T £0021L,
40°CTILOKIZHAETS KB DUREISATAERAECET L0016LEVD ZETY,

P 0021 0016 )
ENENEHEBCET & o7 (mol), o> (mol) T,

() ENDASICIHY, KOBAI0EICE>TOLERTHS
0.021
224

@) CHEBI>ADUBT OB T, BIN—I TREEI IS, SOk
[FEDFEN - RETFCAELEBE, LD THE—ETT,
0°C, 1.0X10%PaT1LOKIZAT 5 KEDARIE0021LT, 40X10%Pa
THEMEARZETT . AN 10LICE>T=HA LTI FELE T,
0021 (LIX10=0.21L -- &
@ 0C, 1.0X10%Pa CRAKDHEIF Imol T224LENOT, (1)TKHT,
BITORMERIC224%HTHEL &L Do
0.0375 (mol) X22.4 (L/mol)=0.84L ++- &)
£7-ld, QFEAGICLEOHNOC, 1.0X10°PaTORMICESELTS
DEOELA.  0.84L B
(4) 1LOKTHEEOC —» 40CET{LS BB E
0.021-0016
22.4
DKFD, KISHEFTTOSNTICRELE T, 10LOKDFELZDT,
DI10EDKRDFAEL, Hold Tmold7zU 208D T

10320220010 502000446 () 45%107%g @

4X10%

=0.0375 (mol) 3.8X10 ’mol --- &)

(mol)






images/00325.jpeg
12-5 gGEBTERALR 321

RATRISTERIC
ZRICROELT
© KEBDHE (H.0MEDHDEE)

« KICRFDADTVDES &:ﬁégﬁgzl:
(H,Offfiz2& CO (NH,) » @ik EH1F1E) ROBLICLL

BOTHIEN

= EEEG

KEIFDIZE RFEADDIZE

g

j@
R e AR
27 N \

RROHEEROVI DO THET BIEZFD
BIRIF—%, RDICNZBLTRBSEL.

= EXZE






images/00324.jpeg
320 Chapter 12 B2

12-5 #5ERTEHALR

TMEREHS O vr~Z LT, RULDORITEOBDHS.
(FEREVEDIBITITVZEE)

[FEREOMEHNBITVSBROBRRER,
FABEDHPRLEBROFERESL) HELV. |

nz, BRERTLVVET,

TEHEELZ, [ELEVWEEDZ ETY,
RRENATELEF LGB LEEI, BEHNERIDDTLIA (p.274),
DEY, TEREOMENATSE L, BROABLEZDTY,

Ihz, BRERLVOFEYT (KVBVWEREILEVEHRLEVDOTIR),

TEhEBRLWDTVBTLIIDDBITE, A A—IDNTERWNES
ZRGBADZNERVET,
ZZTT, SELRITROLEAZFEL>T, A A—JLTVEELELD,

ROIEMNT, BEDK(H0MZE) Hdp Y,
Z TICREBREOARMI & L TRE (CONH,),) FMEMBAEIF TV B ELET,
ZDCONH,), FYIEMRES, BEDHOMZEL IS ETTyATALTVEY,

EC, BEALNLZ &, BICRUIMLDFRITHDEONMEZ TV < GERED LA > TWLK)
ZEIE, p7ATHALIGBY TY,

LA LSENE, #EICCONHL), FEREND Y,

FRATHDZICRUML DV v ELTLEVE TS,

T5&, CONH), FHmERBENVED o e & EICHNT,

RO DRITHERDEDNR>TLESDTY,

[EDEN (EKE) ERAEDEICLEAT 2D T, CONH,), HINEREDLELNT
RUOILDRITHOBABS &, RIEDNTHA>TLESDTY HEREET).

e, MRCHOMZERIIHAFEELTVSIHBE, 100°CTHETZ2DTIH,
CONHL), F¥EMENH B &, boLBEZETFHEVE, BELECEVET,
FRECONH,), DIFEZIRY E1Z KT DRI RV —7%

REHTMAGL TN HEVNEWS T ETT,

nn, BEERGOTY,





images/00319.jpeg
12-3 KOKOOVENEDS®E 315

KiEE—i&{b
ULTBAU»
' @
250g/mol

250g/mol

e e
CuS0,-5H,0 »
160g/mol 90g/mol

——— —
160g/mol 90g/mol

CuS0,-5H,0 i (8) BIFBETBE -

CuSO,&5H,0%
HIITEZBAER

K100gICH LT
40g7Bl335DT

% 7J<(1oo+ﬂ )[ JIZ, CusO (@ )[ VEBNTEERD
. 507} B e T i R &

100g - 40g =100+ 22 )[ 1:160. @) s0.6c PIPETIR

g :40g= x|(8) : x(g x% 80.68

KOE CuSO, 08 250 250 ——= 88,\
KOE CuSO,DE






images/00310.jpeg
306 Chapter 12 BfRE

12-2 BmEMBOZEHRD

AREHRIE, DREICH L TERRFAADT—IVICANDS O]
ERLIZHRDZE,

k100gicH LT, HBHBEETHDBHEIBIIPZRLONEHREBRETT.
(HE8IRE, MBOAMEZEVEY)

INEAYTABT—IVTREZBED
K100kglcR LT, H2BETAALRT—IVICANZHEERLZHR
EWSTETTh (BEITRE, MEBMICANSIABEZEET),

T, IAYFOT—)v) ERBOMBEELRLTHELELED !

(F—IVORIRE)

Q1. 60°CTKEN100kg DT —)lIT, ANFRAKAAANDTL LS ?
M. TSTH5, 30AANB T ENDIYET,

CAMEDRRE)

Q1. 60°CDK100g e L, FEEED ) U LKNOsIZAIgAIT 2 TL &S ?
M. IS T7%FGE, 1108BFBT ENDHYET,

(F—=IVDRIRE)

Q2. 80°CTKEN 100kg D F—IUIT, ABTOAADTVWET, AICETKEET
Fres, NET—Ibh 5 ER3dE51cksTLES ?

A2. 7= IVIEANBBADAEN 10AITEZDIE, IS5 T7H540CDEETT,
(O:BEETT @:957&X02RAVEERDT O BEEHE)

(AREDRIRE)

Q2. 80°CD7K100gITx L, KNOsA63.98IFCVET, ACETRELE TS
fes, BEAMMTHLTKBTLLS?

A2. BBRNT B DIE, 75 7Hh540°CHDEETT,
(O BEETHT @:937EXDZRAVEERDT O BEEHE)





images/00316.jpeg
312 Chapter 12 B2

12-3 KHKDDW=E DO AR

KEZE2EADPT—IICAB E, KEBHEAS.
(KFKDDOW=MBEZBED LHEE)

KF & IFKDF (H0) ZEEMEDZ & T LTz (p.106),

KFKE S DFREEER (1) AKAN (CuSO,-5H,0) DAEMREDMBEIE L HEEH
FIH, ZLOADEFEHELOTVBLSTT,

BEES, COBREAEZBITE, TRUESLOTKDELHEATLES o,
ZORICDOVTHEER LA TREEST, BHATADSH>TLESIHSTT,

RFINHELL A AT TENR,

p.310D Q3 LEAKRICRIEZR T LA TEBDTY,

TTTIE, KEEGDEADBT—WICABZERSI A= L TLEEL,
KEZEE e Afe Bl T —IVICABHIIT,

2 LIKEDKE T—ILIEANTHSAVET,

TASTY, KEIKAD10kgDKEANTABZ LILEL &S,

(F—ILDRIE)

Q4. 100kg D F—)LH60°CHDEE, KRN 10kg DIKEE ST ANFFAABZ EHTE
3CL&5? ffEL, 60°CHEET00kE DT —)biTlE, BASAANDTEEL
Fidk

A4.60°CTHKI100kg DT —JLIclE, BATSAANDZ ELRDHA>TVET,
ZOMBETEELEDIE, T—IVICAZHICKBEL S5 KEAND, EWST ETT,
KEEE AR (NI ANZELE L&D, T5&, T—ILDKIE102 (kg)
RIPBBMENTOVBREICEYET., 2% Y, 100+ 102 (kg)D F— iz (A)
DBADTVWBRETT R, EWSTET

100 (kg) : 5 (A= (1004 10x) (kg) : = (A)

T BN *DE AH
500 + 50z = 100
502 = 500

CITEERDIE, BBELTWBKBEDKEHSH LCHT—IVICMABZ ET,
T—IVDKEBINT BEVNSTLETY,
ZNTIE, p314TREORBREDRBEICHKELTHEL LD,





images/00315.jpeg
311

12-2 BREHROTRHH I

ETOEEFLLP
[214T630g] &
0T, tTKRD
NFEVVAL D

KOBEH
HHBBVDIC
KHS5NBD?

BIRF60T, P gDk

i
(2

(1)

\/ N\ N\
K100glcx L, Ka(g) ICHU, BBEHyY(8)
BEBEN1108738135. BlFdETDo

® @ \
= 100g : 110g==(g) : y(g) Ka(g) LiBEy (8) ZRI L 630818,
110x=100y x+y=630
(5) ®
» B AR TR E D%D, 300gdKIC, 330gD
x=300g, y=330g BEHBIFTND.
(7 o)
10CDK100g(c, BEIF20g S5%h
» BIF30T, 10CMDK300g ClE 270
100g : 20g =300g : z(g) 330—-60= g
| z=60g ] Hitrdo

7BI%$60°C, 3008 DK

FBIRE 10T, 300g MK

CCETHOESL
21 p. b ~






images/00318.jpeg
314  Chapter12 BEE

SEIEFRELER (1) HKFH (CuSO,-5H,0) DRIEEBNTHEL & D,

(ARREDRIRE)

Q4.60°CDIK 1008 (T, CuSO.5HOIFfAIgAIFBHN? fefelL, BrBesA (1)
(CuSO,) DFMEE, K100glcx L T408£F B, &z, CuSO,5H,0DEIL
B=(%2508/mol, CuSO,DHXEIF160ET B,

A4 £TIF, CuSO,-5H,0BENTEIF DKEKBEICHD>TWVBD, ZFANELTE
HYE R A, CuSOs 5HOIEEIVEED 2508/mol T, CuSO,DERSH
160g/mol, 5H,0 DEBZH908/mol DT, CuSO,+5H,0 kb x (885 &
TBE

90
x X ﬁ[g)

DKZEHO2TWBT EILBRYET,

FgEFINe7—ILOKICBELTLEVEL &S,
TBE, TILDKIELET

90
100 +2 % —--(g)
T 160 S
Z&le, CuSO, xXﬁ(g) DBBHABITEHDT
100 (g) 1 40(g)= 100+x><ﬂ)(gjix><@[g]
_—c 250 250
D&  CSO,0E

KDE CuSO, D&
90 160
40X(100+1Xﬁ) —100)((me)

x=80.68 - €
EDTID? KEEAA—ITBTLET, FLOIOHYPTLEYE L,

FTWEKBEICA>fekMIghERDT, ZThES—IVIcZ, 2B TKHE-IC
G2HERDB,

TDAA—INTEDLDICHE LB,
HOMBELERICTESLSILEBIET T,





images/00317.jpeg
12-3 KEOKOOVENEDOS®E 313

KEESDAD
CUSCh'sHQO
KEDK

IKFOKDS,
KOBHMEZ BN
BT ADBH T

o] 2K

A%

o)
AN VE
(X% 2%
g ,Z;g
P

!

=
&

FICKEDKZET—IVIC
ANTHBADAS

100kg : 5A=100+ 10 (kg) : x(A)

kOB M KOE X7
z=10A--&






images/00312.jpeg
308 Chapter 12 BfRE

HIFEDANYTIAGT—IVOHEE RGNS, BEEBRONTHELLD,

Q3. KBDODH 55ELN20°CH S—)lIT,
HEE60kE DADANDEIFADTES, A
T IVEKOEE 51400kl E ST,
TDEE, ANT—IUTADTWBTCLES ? Q 20
A
7

30

£fe, 10CIKT 2L, MAT—ILD5S

d=ite Lds ) 10
X
100
= 0 10 20 40 60 80

BE (C)
A3. £9, ZOT—iciEkbix(kg), ABylkel AoTWBELET,
JZ7&Y, K100kg l<xf LT 20°CTIE, AlE3 A (180kg) AB T ENTES
DT, TNELTERT &
100 (kg) : 180 (kgl=x (kg) : y (kg)
1802 =100y ----* @
Fre 77— IVEEDEETH 1400kg DT
x (kg)+ y (kg)= 1400 (kg) -~ @
O LR zEETHEXE LTREET,
180x =100y --+- @
{x+y= 1400 -+ @
InEfR< &, x=500kg, y=900kg &BZWET,
DF Y, 500kg DT —IVICA>TWB AL
900 (kg)+ 60 (ke)=15A -

957 &1,100kg DT —ILA10CDEE, 2 ALHDANELDT, 500kg DT —
VT
100 (kg) : 2 LAY =500 (kg) : z (A)
z=10A
£2T, 7S ERBAKIE 15-10=5A - &

ZTNTIE, p310 TREDEREDCHBICHELTHEL LS,





images/00311.jpeg
12-2 smEdgomsnrz 30

) i

(&%

) i

(®E%

(RS X\ ) o3>

AYFIBT-I

30

20

10

07020 40 60

60T, 100kgICfaIA

AN3? —>30A

30

20

10

3

=, ‘

0 10 20 40 60 80

BE (C)
80T, 100kglC10A,
fICTHE T3 ?—>40C
30+
20+
iy
10 ? < O]
®

BV

0 10 20 40 60 80

BE (C)

1
1

(03 X\ 0] F@ER

1
1

63.

(03 X\ ) F@E

(3 9’:\%‘;] RS
w
©

KNOs D82 bR

a

07020 40 60

80

BE (C)

60T, 100glcfdg
B3%7? —>110g

10 <
00r A

80r
60-
401
201

0 20 40 60

.
80

BE (T)
80T, 100gIc KNO;1'63.9g
BIITNS. ICTHETS?

—>40C

10f
00-

801

AYFIRT—IbE
BREER, EXDE
HEIESELLY

9 (O
60f =

401
20r

0 20






images/00314.jpeg
310 Chapter 12 BfRE

SEIF, KNO; DAREMIRZE REASRBOBBEEBRNTHEL &S,

CARREDRIE) KNO: DB EREdhIR

Q3. 60°CHIKIC, KNOsZBIF BTV

A LA (BAAAR) WEEH 5 110
6308 T LTz, gD KNO; B3EIF T =
WBTLES? Ffz, 10CIKTBE 36330’
KNOs I3 gt tHg 2 TL &5 ? {( 60

7

1%0 ae

SN0

60 Sb
BE (C)

A3. £ 7, KNO; DEIFIAKBRICIZKD « (8], KNO; By (8] EFENTWVB & LET,
757&Y, 60°CDKI008IT3xE LTKNOsIE 11083817 2D T, ThELTE
T&

100(g) : 110(g)==x(g) : y(g)
KDE KNO; D& KDE  KNO;DE
1102 =100y - @
Ffz, BAKARISETH630gDT

e
(s
—

ORXEORZBUHERE L TRELT,

110z =100y @

{x+y=630 ~~~~~~ ©)
TNEMRC L, 2=3008, y=3308&HYWET,
D&Y, 3008 DAKIT, FAFT LB KNO;IE3308 -
T, 10°CHK100g e LT KNO, & 2088 BT L&Y,
10°CMDK 3008 (381F 5 KNO; D% 2(8) LT B &

100 (g) : 20 (8)=300(g) : z(g)

KDE KNO; D& KDE KNO; D&

z2=60g

Lo THIHT BKNOsIE 330 —60=270g - &






images/00313.jpeg
KDY kg DDODHSBLDIC,
ROENELSD?

12-2 BREHROTRHHE

(25T 1400kg] &
#5T, iT
ROTVNKAL®

U, Y 2
K100kg [CH U, = Ka(kg) [SHU, ADty (kg)
A 180kg (60kg X 3 A) AB. ADTWVBET Do
® . @ ~
= 100kg : 180kg =z (kg) : y (kg) =) Ka(kg) EAy (ke) Z/2 9 & 1400kg
1802=100y xz+y=1400
& e «
B AR ERE %D, 500kgDKIC,

x=500kg, y=900kg

15A(900 +60) A2 T BDo

100kg DF—ILH'10CDEZE,

2 AUDANBLODT,

500kg DT—)LH10TDE E(E
100kg : 2 A=500kg : z(A)

z=10 AULHANZL,

=

=

oFD

15A—10A=D A
RI— DBz,






images/00309.jpeg
12-1 smE 305

KOBEKDBEICHUT, BIBBHEOE (2) BRESTND.
BIEHUDLIE, K100gICHU, @
60CT45.58, 40CT40.08, 20CT 34.0g533.

60T, 1008 DKICIRIEAY D LHBIFBEIFBIFTND.
40CICHATDE, AgDRIEAYDLDHET DD ?

BIFTVB
winuon 4554 40.0,
/\JTDB
7—)|,<:
BALL»3?
L7 455—40.0
BENUDL
60T, 100gMK 40°C, 100g MK = 5 5g

20°C 4008 DKICIEBIEHAU D LKA gBIFD ?
wicns 34.0 ¢

BIEAUDL
HEES,
100g:34.0g =400g:2 (g)
»=136¢

20T, 100gMK 20°C, 400g MK

60C, 4008 DXKICIE(EAY D LHBIFBEIFBEIFTND,
k%Z300g8& L, 20TICTBE, AgDIEILHYDLHETS ?

BlIFTVS
BIEAUDL 182 102g 182—102
=-80;
AHiz | HBD
Wﬁu’ (/ W\ EZPTN
BIEAUDL -
60°C, 400g@mk 20°C, 3008k <+ m

100g 45.5g= 400g :c[g] 100g 34.08=300g: y (8)

=182, »=102






images/00308.jpeg
304 Chapter 12 BfRE

RIS, RBPICHEINSIHAOMEEZBRNTOET L&D,
BREEOBEN /- IVOBBELAENITER L TH B LHDL>TW RS
ERWVET,

BREICOVWTDOREY TEIE, TNTT,
W= : KDBEKDBEICKLUT, BUISFHENE(BIBRELOTIS,

ME{bAY U LdK 1008 1t L, 60°CT 45.58, 40°CT40.08, 20°CT34.08781+ %

Q1.60°CDK1008(c, |ILH )V LZERBTBREFENLIcH LA0°CETHET S
&, AgDIEAY VLHNRHT 50 ?

A1.60°CDK 1008 T, |bA D LIE45.58 BT BT EHDO>TVET, &z,
40°CDK100g e L, |IEA YT LIF4008B1F 5T LEDNDTVET,
£oT, HHTBDE 455-400=558 - @

Q2.20°CH7K4008IC, BIELAV IV LERKAEANT T ENTERH?
A2.20°CH7K 10081, kA Y D L&34.08581F2DT, hEEST
100 () : 34.0(g)=400(g) : x(g) x=1368 =&

Q3. 60°CDAK400g | A D LEBFBIEAD LIz &, KETERREIETK
#300g& L, ZDH0CETHRHA LT, TDEE, AgDIELAY T LD
HTBHh?

A3.60°CDK100g I, t&IbHY D LAIE45.5878 7%, £WST &lE, 4008 Tl

100 (g) : 45.5(g) =400 (g] : = (g) x=182g

—7%, 20°CDK100g (i, 34.08A15 DT, K3008 Tl

100 (g) : 34.0(g)=3001(g) : y(g) y=102g
£2T 182-102=80g - &

ESTY? AVTFABT—IWERLEZDT, BLTENTERTLLS?





images/00305.jpeg
301

FH—
HHrDOPITN

NNhto

|ntroduction,

- HREDHDIEDKIC, BERENEZTBETD?

- BIBEDHIEDRIVKERELDREXTAPIL,
ENFEIFOBENTLETS ?

- IBEHKFIK (H0) DDOWVALEMDIBEFESBS ?

et

ANTAET—)

SEEAYFTIBT—IL
EAAX—IINR
BRIFDZN






images/00304.jpeg
Chapter

IXL®HIC

Chapter4 TH s LE LIeh, TTTEHBRBEICOVTEVECREATVEET,
REHAIE, —EChapter4|cRo>TCEBLTEEELL D,

ZTTROMERUTDESBELDTY,

- HEBREDHBRBOKIC, REIEENRTBITS?

c HEREDHZEDMIKEREZHZDBREEL THAPT L,
EnrFOBRENTET S ?

« BEHIKIIK(H,0) DDOWTALEMDBEIEE S%ES ?

4@E% Chapter 4 L@l AN FaABT—IV] #EST,
BREICDOVWTOEREROTVEET L & D,

ZNETHRTEIZE
INYTABT—IV] DfeEZA%EELOT, HBKETHZBREDEE, ENRTD

BENRITZODEAA—ILPILLET,
K, KFKDDWIEZEBD T LEEDFL DA A —VETHELET,

RIS, [EDBRE - RKERT - BR LR - BERET, BBEICOVTRET,
BI04 FBRRITOVWTEZE T,





images/00307.jpeg
12-1 w303

AYFIBT—IU}, KBEKRICHUT, ANBAMIRESTNS. ‘g

SBOAYFIBT—IUICIE, 100kg DKICHUT,
{20"0 :3A, 40C:10A, 60C:30ADANET,

@ 60C, 100kg THEDT—ILEAOCIELES, TAT—ILHSHES ?

100kg:3 A =400kg:x (A)

ZNZNDIRET
MBAHZE
RHBAU®

100kg : 3A=2300kg : y (A)
94

==120,

y=

(100kg 130 A=400kg : = [A))






images/00306.jpeg
302 Chapter 12 BRE

12-1 =

BEIZE>TANBZANEDEDLS
[AYFaABRT—I] IZDWTEZANIE, BEEIXOK,

EFUE, IAYTFOABET—IV] OREYTEICDOVT, BESWLLEL & S,
W= : AYFABRT—IE, KEEKBICKELUT, ARBARHDRELOTIVS,
ISBDA>YFO%%T—IbiclE, 100kg DKITH LT

20°CTIE3 A, 40°CTIE10A, 60°CTIEIOANAB T ENTEET .,

EEDFIRIE, BEFDOABERScHE, BIBEDODABERDTIIKTETY,
ZLRIDABELEBRDALKE,
AYTFAGT—IVDREV T ELSLEE O TRHET,

Q1. 7—UiclE 100kg DABAS TN, 60°CIBE>TLET,
FRIEABRT, 60CHEFICANBEPFDABAS>TVE LTz,
FRITFA0CTB O TVE LS, REVEBRTL .
FRDSFRICHIT, AADABT—IVHBHETL&S ?

A1.60°CTIEI0OABASTHY, 40CTEIOAASTLBDT

30—10=20A - &

Q2. 7— U5 L, 400kg DKAABLSICHEYE LTz,
20°CTHBATAAANETH ?
A2.20°CITHBWT, 100kg T LT3IAAB T ENTERDT, HEFEST
100 (kg) 1 3(A)=400(kg) : x(A) xz=12A -

Bl TO2DD/INE—Y ORBEOEHEDETT.

Q3. 400kg IR L e T—IVIT, 60°CTANBRIFDABA>TVET,
ZDT— VDK% 300kg ITimS Licdh &, BEMN20CICTFA>fEE
AADABT= IV 5HfeTL a5 ?

A3.KEH 100kg D& F, 60°CTIE30AANDDT, 400k T

100 (kg) : 30 (A)=400(kg) i 2 (A)  x=120A
KEHR100kg DEE, 20°CTIHFIAAND DT, 300kg TIE
100 kgl 1 3(AJ=300(kg) 1y (A y=9A

&2T 120—9=111A - &





images/00301.jpeg
11-10 k@omz 297

| HREOBEREAZILTS, 760 MM THAHZELEDDRL |

BEHY 1cm DEEIC —EDERBHED[CHDHDHIF a

| KTRBRIZEE5B3D ? |
el KBEELDS -
780 Ligh KEEODS [
EHEEL 10.3m 4%
10.3m
K—1
KR 1760 mm /
= E—

ZZiT%?E%l






images/00300.jpeg
296 Chapter 11 &tk

HREDEEREXETLULTH, 760mmTHBHT EICEDDEL

&K THREDERZAREC LES, KBOBEEESHZN? HELVOH
BHAHET, BRSNS L, KBOBETREDY EthA., BRDVAESTEN
ELTH, KEHNRLEFSNEEEIF760mmGEDTY,

o

FEAES, KRE(E £VWS501F, —EERHVICEAZHELSTT,
BRIARELHEHD>THEHBLIAELGSRELTE, ZTORREIFREINZBEILK
ELZBDT, KEOBETELEDLSEVLDTY,

TIH5, KKE1.01 X 10°PalEk, KEFOBFEEFE>TERI T ELETEET,
BANE mmHg (S U A — ~JUKEBH) T, ROKSGERKRICEYET,

1.01 X 105Pa=760mmHg

5

cKTRBRIBDEESBBID?
ZDRBRTIEBE, KBEESIDOTLEID? KTREREABZDTLLIN?

55k, ERODTLEZTBEKBRALCELIICKTETHLETFSNE T,
LOL, KEBVWORBREICHBLOGHRETIE, COREORIETHL
LFOSNBHZEBRRT BT EHNTERLA (KIFWI103mIFL EIFSNET),
KEHALSNTLBDIE, BEDRV (FEICWVD EEV) RELNSEDTY,





images/00303.jpeg
12-1
12-2
12-3
12-4
12-5
12-6
12-7
12-8
12-9

Chapter

B

BRRE
BRREROFRHD
KFIKD DN E DAR
KUEDBIRE
A[ERTEHRALR
#REREBESETOHE
AR OFHEY

RIBE

ao4 F





images/00302.jpeg
BRTERGBOIC, [V|FTvoEDIFLS,

Oy OO0, OO0y 0O O O Op oo

pa— FEV

FTvY

' WN
N
&

BRAKBHFESOREN L, DFBANRN,.

K[EEBOEHDFHEBICERI DI EICKD,
EADERNTND,
ZRICROEIDFERPICRD D F O,
BUREGED THEULBOTLBIREBZEIRFGHEWNS,

BREDEFEL TV EEDRFEDENFBEICK D TDHRED,
ZDEERINERK[E, FEREIEEVD.

ftEERSE, BRZEREEULTCISITRULEBDEERIEDREN
50

BRAEDBEZEFTVE, BBBREZERIC,
BRPDSEDNRIRIERETDRIICHD. CORKEHBEEWND,
S[UEDIREH BN PV =nRTEED TEHENTE S,
KEREZHNBDIEDNTES,

REDEETDEE, QUEODREAERXDS
[EEUTHEEITDINEDNEEN DD D, o

R - VP VIILDENEROTHENTE S,

B - BETTR, DEDLIF, #MES (mol)
DEEEFLL.

EUSHEBRSHEHBEBEED .
BECENORUERFEN S, tretd,

i~





images/00525.jpeg
[E&]

ME HE GBe &LsE)
BRI S, HRATIER I BA1E%, ERAY
BRI ENERE,

REHEN, BEMGEORBROS R LIHEHS
WD TEBBEE I OXLEREHY, F1)—X
DHEEFHNTB.

RIS NFERDSHUNF TWB/NRT Y bR—)b,
AKBICIEHTIT—ROEGHORFELRTEE
ELEDZHRELTWV S,
EEICITFE—DIIPTOBRILFIV) X,
IFE—HOMY PV RREM(EYDERR)(FEH),
e | TRIGHVRATL)EED BB,

[15AR]

KB EBZA HTflc £3T3)
ASAPL—a— I VHR, FEBMBEEN,
LT EMEAAR L,

RFv> 2IVDERTT<E ! 30BMER—E,
M3<%! 30BMER—F2FE ! JIcHE. 18
BOERDERZ 30BFHRA—E ! J(r—Ak-
TLR)ELTR Y AL(£3%). 2AE DERIE
I35EMHA—AN & LTRSETHITIN TS,

RIE1VRDE, BRDOZEFIEXERDBEH].

NP A b+ http://www.salu-pro.com/





images/00524.jpeg
118

Chapter 14 {b2F#

REZHIESDOERREOICEK, ST ORE(ST)ZNDLENGDET,
(S 1& [H*1%[S271=1.0 X 107 % (mol/L)®
DERDBIIENTEFT, pH=1EWSZ &R, [H1=0.10mol/LEWVS
ZEBDT, INERATBHILET

(0.10)®x [§*71=1.0x107% [$271=1.0x10"*'mol/L

3T, ZOEZABNT, Cu?*t, MNP *OZNZNICDVTEZTVEEXL &S,

-CUP*ICELT, REEHITEDOEEER
[Cu*1[S*71=0.10x1.0x1072"=1.0 X 10~? (mol/L)?
EBD, EDARERG.5 X 107°(mol/L) 2 KD EAETBDELE. £DT,
MBRDELET .
- Mn?FICRALT, REEHIDIESDEEER
[Mn2*]1[S?7]1=0.10x1.0x 1072'=1.0 X 10~#(mol/L)?
ERD, BEDBRER1.6 X 107" (mol/L)2KDBNELKBDELE. KD T,
AREECTE

Cu?*DKBRETIFERHELSH, Mn**DKBRTIFERFELEV. &

BHTBHE
REET FEHTHIFEN~
K<TREDZDS






images/00526.jpeg
[ ETH]
FH 00 PIVAEET ARLT) RTE

2018%F28 version!.0 #17

& Az tHH

FITA A BB

REA NIE B

RER Y R

fREE Y WEFE ER

FAT MRt FMTSX

RR#m/IIXAARE2-11-8

[BRELEDHE]http://ebook.gakken.jp/contact/ (BFHAREF)

© Yoshiaki Funato 2018

© Gakken Plus 2018

AEOEMEH B B ARXE MR BEEZELET,
FHRIN—TOEFE- M OVTOHFTIIER-FHBERIE. T2l B LX),
SHIERY AN http://hon.gakken.jp/






images/00521.jpeg
At 14-9 (S

BB CH,COOHD BRI T Z K, =2.8 x 10" *mol/LE LT, 0.070mol/LD
B> bU D LCH;COONaKkKBRDpHE/NKEI T TR K, 2120,
108102=0.30&9 %,

35

IBOPHZERSBETIDT, Afp.376 ~ 381 THBPULEED, KDIRTY

JITB 2TV TVEED,

AFY7O FHREDINFVAY—bEEL,

AFY7® CH;C00 () EH.ONDRIEKDEHDINF VAY—b%E
<.

RAF970® FEHONFVAY—POHEEEENEEICET.

AFV7@® ZHOFEDFEHER(=MKAMENK,) &, BEOBHERK. &
KDLAVE[HTIOH ]1=1.0X 10" “2AVTEDS.

AFv 7O HPHMREDINTFVAY—bEEL.
ZNICDNTIF, BBEXTENITICERULTVBDTRFY TR ENTE
EER

AF7v7@ CH3;CO00~ (if) EHONRERDFEHFNINFVAY—beE
<.
RIREX P Tl [0.070mol/L DEFERF b D L CH;COONaKB®&R] [CDNVTH
DNTVERIN, BEEES bUDLCH;COONalx I NTEEE 4> CH,COO~
[CBOTVBEEZBNET.
CH,COO~ + H,0 == CH,COOH + OH~

EVSREENFEHICEDTNBEE, CH,COO Bz (mol/L) Z1F
CH;COOHICBR2TWBELT, NSYRY—FEELERDEISICHDKT .

CH;COO~ + H,O0 == CH;COOH + OH~

IS 0.070 - 0 0 (mol)
pald —z = +x +xz (mol)
I 0.070 —x = T z  [(mol)

=0.070

115





images/00520.jpeg
114

Chapter 14 {b2 8

BONSYRAY— hEESERDKIICHEDET,

CsH,COOH — GC3H,CO00~ + H*

RET 4.0x107° 4.0x1078 0 (mol)
ik -z +zx +z  (mol)
RIGE 40x10°—x 40x10 %+ x  [(mol)

ZZTC3H,COOH ZFEFBEHULBVDT, —x&+2ER|BTEEIT, 50mL
DEBBKBRIC16MLDKERLT MU DLKBRENZZDT, 0.066LERD
FIH5, BIVREICETE, ROKIICHEDET,

CsH,COOH — C3;H,CO00~ + H*

RIv# 4.0x1073 4.0%x1078 3 .
0.066 0.066 0.066
INEBHTEHDORICKATDE
4.0x107% =
[CsH,COO~][H*] _ _.-0.066 0.066 —16x10-5
[C3H,COOH] 4.0x107° Bt
_.-0.066
o L: _s
WZIC 0.066 1.6x10
=% - “5SRDT
[H7] 0.066 1.6xX107°80DT
pH =—logo [H*] =—logo1.6 X 10"°=—log:x16 x 107°
=6—logi,16
=6—|Og1024
=6 —4logo2

=48 &3





images/00523.jpeg
_a® _1.0x107"
0.070 ~ 2.8x10°°
. 1.0x 107" % 0.070
2.8x107°
x=5.0%x10"%
&£oT, [OH1=5.0x10"°mol/LBDT
pOH =—log;, [OH"] =—l0g;,(5.0 x 107%)
=—108g105.0 — log,10~°
=6—108105.0

=25x10""(=25%x10""3)

PH ZK3RA A V188
EWSDISHL

POH [$KBHEM 1 4 188
LLS5ZN

10
=6- |Og107

=6—1+ logi2
=5.3
[H*1[OH"] =1.0x10-* &0
—log1o [H*] [OH"] == logo [H*] —logyo [OH "] =pH + pOH = 14
WZICpH=14-pOH=8.7 @ &3

e 14-10, 14-11 (CXE

PH=1DKBED2DHBD, —HICECU*, B ICEMN 1, ZnEn
0.10mol/LBENTWNS, TNEICHILAREBLZEE, KREELDD.
EREU, THEKREBRETICBVTROKLSBERICHD.

HoS == 2H*+ 82"

[H*12[S?71=1.0 X 102 (mol/L)®

F1z, FHEMDOBEER (mol/L)%l&, CuS:6.5x107%, MnS:1.6x107'°
ETBo

.....................................................

MBEDNECTVBDECTOLRVDE, REEZHITEOELBNBRERLIDS
REVNESVHOTHII T D EDNTEX T,
REZHIAGDELEENBRERIVEXRED - EBRHFELTVS.
REZHIADELEENBFRERIVEPE L XBRRBELCTOLEL,

117





images/00522.jpeg
116

Chapter 14 {E2#

2 (FETENSRERDT, 0.070 —x=0.070 &ELLET o

ATY7® FEHONFVAY—POREZEEIVEREICET.
SOREIRENRINSEZSNTVEIDT, TORTY FRFRAFYITE
E-R

ATV7® COFHOFEHER (=MKIRERK,) %, ROBMERK. &
KDL FHIHI[OH]=1.0X 10" “ZAVTERHS.

T, SBOTHEOTEEH MIKHEER) K, ORELLEL £S5,
CHsCOO~ + H,0 = CH,COOH + OH~
BOT
_ [CHsCOOHI [OH™] _  #?

En=""iemc001 _ ~oom0 O

= DEHIDHIUE [OH 1 DD BDT [H BRHSNBDTIH, K M52
BNTLABLDTRDBTENTEE e
ZZT, MEX TS SNEHBOBHERK. &,
KD+ HT1OH™] =1.0 X 10" “EALET,
BEERDER(E CH;COOH —= CH,COO~ + H* TRESNFXIHSEEHD
BEEHL, I

4. [CHCO0 1 [H"]

=" [CH,COOH]
Bz

1 __ [CH:COOH]

K, [CH;COOT1[H*]
TN [H [OH ) &5
[CHsCOOH]

»
ZX [H*1[OH™] ZW x [H*1[OH™]
_ [CH,COOH] [OH"]
[CH,CO0 "]
:Kh
K,=28x107% [H*][OH]1=1.0x10""ZRATDE
-14
Ko=7x A OH] = 5350 @

ZNICKD K, DEDDDOZDT, @, @KD





images/00518.jpeg
112

Chapter 14 {b2 8

G EAL AR 14-T7 (X i

PYEZFPEREPYEZOLDREKBRNGD, RERPYEZP, BIL7
YEZOLEBIC0.20mol/LTHBD. TDREKBRDpHZE, BT 24T
TROKo 212U, PYEZPDOBREHIKK, =1.8x10"°mol/L, logi1.8
=0.26&9 %o

-----------------------------------------------------

PYEZT7DOEHRFEOXESZTEXT,
NHz+H,O == NH,*+ OH~

[F& A BRUBLINH, ORI 0.20mol/L, it YEZD Ll
NH,Cl — NH,*+ Cl - ORGTIFEBET 3728 NH, " DRE(0.20mol/L,
ZOBRTENH, BNH, "HABICHBIEDICEEAETENBE S e KD
T, RA#CBNTS,
[NHz] 50.20mol/L, [NH,*150.20mol/LELTENDT, TNEBHTE
DRICRALET, TBE

[NH 1 [OH™] _

[NH,) K
0.20 X [OH7] _ &
oo —=18x10

NHs BEEEHHICRDE
1.8 X 10~ °mol/L /2
FRALT

[OH"]1=1.8x107%(mol/L)

EBRDFET, NH, *& OH Iz
gHDS5, [HIOH1=1.0x10""(mol/L)2kD ~ “E2CLEALRS
1.0x10°"
PH =—logio [H*]=—logw 3 755
-9
=— |Og1o(%) =9+ logio1.8

=9.26

=93 @ &





images/00517.jpeg
111

RDOEMNCEZ Ko EREL, BBOBRERIGL, =2.8 x10 °mol/L,
{2.8=1.7, logo1.7=0.23&F 3,

(1) 0.10mol/L DEFRKBRDBREEZRD Ko
(2) 0.10mol/L DEFERKBRD pH ZRD Ko

.....................................................

(1) BrBROERECRTD/NSYRY—hEBEVTHEI L&D,
RIGRIOEFEDREZ c(mol/L), BEEZE«ETDE

CH;COOH == CH,COO~+ H*

IS c 0 0 (mol/L)
21k —ga +ca +ca (mol/L)
Ring c(1—a) ca ca (mol/L)
EBRDFERITR, TNHFEIREICHEDODTVNDDT, BREEHDXICKALT

« ~[CHCOOTIHY _ caxea | (w? _ ,

T T [CH,COOHl  c(1-o = ¢

TZIZ, c=010mol/L, Ka=2.8X 107 mol/LER  /Jioyzo— 1o
ALT BEDECE

BNTEEDDS ?
2.8x107°=0.10 Xa?

«=17%1072 @ &3

(2) PHEKRDBEDICIKIHY ) ERDDBENBDEIH,
ZNRENSYRAY— KD [HT]=ceBDT,
ZZICEERALT

[H*1=0.10%1.7x1072=1.7 x 10~%(mol/L)

K0T
pH=—log, o (1.7%x107% =3—-0.23=2.77

=28 @ &3






images/00519.jpeg
AN 14-8 (TN

E&# C3H,COOH [FBEES K, =1.6 X 10~ °mol/L DB TS 0.16mol/L
DBEEELKBRE0MLIC0.25mol/LDKE{EF RUDLKBREBTID. B
TEHNIeMLOEE, BROPHIEWVSSH. IHEIRMEXTKRDK. £IZL
10g1,2=0.30&9 %,

& 3

TRICPHSEBICIE, KBIEF MUDLKBREENSBVETULRIINER
S5BVHZEZEZXKT, %@(31 ﬁﬁ@& KEBEF bUD LR BOBRERDT

1x0.16 (mol/L) X ——— 1000 (L) =1x%0.25 (mol/L) X = (L)

32
1000

KO TCRE[LPHSEBICEFI2MLDKEILT MU D LKBREBTSEDH
2HBZDT, 16MLZEFTUERR TR, “"PEFHBPIORG” ZTo0TV
BEVSTECHRDET,

ZIT, FFRPHURMICOVTDNSYRY— EEE, CORKRTEDELS
BIREICBR O TVBDHZELELX T,

BEOMEER

x=

0.16 (mol/L) X == (L) =8.0 x 10~% (mol)

1000
BTURKEET MU LOYEER
0.25 (mol/L) x 1000—4 .0x 1072 (mol)
BOT
C3H,COOH + NaOH = C3H;,COONa + H,0O

[Inan 8.0x107° 4.0%x1073 0 — (mol)
3 d —-40x107®* —4.0x1073 +4.0x107°  — (mol)
Rin& 40x107° 0 40%x107%  — (mol)

A p.366 THBALFE LEZD, C:H,COONalxCsH,COO~&ENa*ICERHT D
DT, ZORHRTHEMRIFC;H,COOH & C3H,COO0~H'4.0X 10 °mol FD%=F
ELUTWBZENDODERUE. INHFEFHICBOTVDENDZERDT, F

113





images/00514.jpeg
108

Chapter 14 {b2¥4

(2) HLVTEFHEERERDEZVDTIY, EFEERDOEEE

TIDT, NyOs NODHREZEKOBLTRFBDEE o
SEDZEZEKRDTHS, VEEDL KD, PEZEKDFTL&D.
2ECDVTIE [RE27T] EVWSHF (273 + 27 =300K E5H&ELPT
VHIF) THRTED, BYES1.0mol, FE8.OLBENZERZO>TVBRT
EQSTREDRER XLV =nRTZRANT

PaV=naRT
Pax8.0=1.0 X R x 300
300
Pg_—B.O (Pa)
RIS D N0 OMER(E0.80mol, NO,DMERIE0.20mol BOT, Z
NENOSERE
B 0.80 _300R_ 8 _
Preos=PeX 5507020 = 80 10 Sok(Pa)
_ 0.20 300 _ 2 _15
Pro:=PeX G020~ 80 <10 2 FPa)
EBDET, &oT, EFHEMK, &
Yl
_ Pt _\2 _'18x156 ,_15
K= por 80k 30x2x2t - gkPal

R=83x10°kD K,=1.6x10' @ &3

i SAU ARl 14-4 (O

ERX bYHEDBBICKHTHDOUEBEZER N0, % 0.928 A\NTHBADIE
EZB6TCICROz. BROUBZEI.OLELEETS, BESKEOENR

0.46 X 10°Pa TH D Izo

ZDEE, N04(R) == 2NO, (1) DFEHHILTNDEDE L TRDOEM
VIZBZ &Ko 122U, SHEHR=28.3x10°Pa-L/ (K-mol) &L, N=14,
0=16&9 3.

(1) ZOEZEDWEIL=ZEFR N0, DERE (N SH
(2) ZOFEOEFEEHRIENDD.





images/00513.jpeg
0.90mol D N,0, & 8.0LDBEFICANT27CICRDIZET D, NOLHEUT,
RDKDBFEEIREEICBE D12,

N204 (&) == 2NO, (K)
ZDEE, SHEDHRPEEFX1.0mol TH oz, RDEBHMVICEZ K. EREULE
AEHER=8.3%x10°Pa-L/(K-mol) &EF 3.

(1) CORIDFEEBERNHF 2HTTRD K.
(2) CORKRDETFHEHEANYF 2HTTRO K.

& 3
1) BICFEHBHN, BEXDBDICNSYRAY—MEEEXL&D,
N.0, () = 2NO. (%)

ISam:) 0.90 0 (mol)
Z1k — +2x (mol)
Rig%  090—=x 2z (mol)

RIGEDOKUFEDHPEED1.0mol ENSZERDT
0.90—x+2x=1.0

x=0.10

&97T
N0, (&) — 2NO: (&)
ms 0.90 0 mol)
1k —0.10 +0.20 (mol)
Rt 0.80 0.20 (mol)
EWSTELBRDET,
2

THERIEK = m%]] TEDT, ZNENTEHERE (Rik) OEILRE

20,

[N204] & [NOp) ZROBRIFNEVIFE B HENS8.0LEHZDDT

(0.20)2 (‘I )2
_\80/ _\40/ _ 1 _ _3
K_—O.SO T __160_'6‘25)“0

80 1
6.3x10° @

107





images/00516.jpeg
110

Chapter 14 {EZF4

AT 14.-5 (O iR

RORSDFERECHDEE, RO (1) ~ (7) OELEZNENSRADE, F
BRIEES(CBEI DD EHADHBEFA, EAADEHEEEB, E55IC6%
BLBWVEEECZERE,

280, (&) + 0,=2S0;(5) +190kJ

1) 0 ZMZ S (2) 80, ZMNx3 (3) ARENZD
4)BREZTIFD (B)NETD 6) 2EZE—REICRS, ArZNlZD
(1) FEZE—EICRS, ArZlzd

.....................................................

& o

(1) mIDYENBZDDT, LADYENEDHE, DERDBICFEIFES
UET,

(2) BIDYENBZXDDT, BADYENFEDAEE, DERDEICFEIES
UZET,

) MBENZBIET, RNREFRSBDFEIN, FERFBBHULEEA.

(4) SEXONERREERREBOT, BEETFRE, BREDLENDAM,
DERDBICFEHBEULET .

(B) EHZELIFDE, EADTHDAE@, DEODBICFHEHBEUET (LIl
39F, BAK2HFBEDT),

(6) REZ—FEICHRIOEFFRArZNZDEVND LK, ZONARBEEIEDPITE
WS EZBHKRUTWVWET, 95&, S000, SO:lCEDTIR, MEsE
FEDSBVDICHEBENMBERDDT, EH (DFE) HEIDERT. £2T, E
HNHE) DBZRBDHE, DEDEICFEHBHULET .

7) FBEE—EILRIEFFRArZNZDEVNDZER, ArzlzzD, 214
DEAGLEDNDFXRTH, SO0,

SOsICE D THRMHBEEIELTH ( ycar oz
BOZLLBLDTHERBELLT i

WEBA. DED, ZEHNBVDT N

FHEBBHLER . =N 06
J

2

)

MA @B @Cc @
®A ©®B NCc &F

:





images/00515.jpeg
(1) FFRNSYRY—PZEBEXU&D. BUZMOITERDELHIC, N0,
EMEEICELXR T NoO, DR FEIK92RNDT0.92g(%0.010mol [Cd5
DX, BEE«LF, [ENKBLDEETHBSINED] ZRIDT,
NSYRY—MMEFRDEKDICEDET .

N.O4 (&) — 2NO» (%)

ISam:] 0.010 0 (mol)
1k —0.010« +0.020e¢ (mol)
RIit#E 0.010(1 —«) 0.020¢ (mol)

INTBHADKAEDOYEE (mol) DN D2DT, FHREDOSEKICH
UT, SUDREARRLXPV=nRTZITXL&Do
TEARREICH T DHEYMEE (mol) &,

0.010 (1 —a) +0.020¢=0.010(1 +«) TYDT

PV =nRT
0.46 X 10°X 1.0=0.010 (1 +a) X 8.3 x 10° X (67 +273)
_0.46 x 10° a
T+e=g3%340

_046X10° . _ . .
a=asio—1=163-1=063 @ &3

2
fj‘“ EBBDT, N0, & NO,DNEZERDBL TIFWFER Ao S,
204

N:
2FK0.46 X10°PaE 525N TVBDT, HERFPEEDLEEZF
L&Do NSYRY—FOD [RINE] DEE, «=0.63H05
(N0, D& E) =0.010(1 =) =0.010 X 0.37 =3.7 X 1072 (mol)
(NO,m¥E &) =0.020¢=0.020 X 0.63 =12.6 X 1073 (mol)
THBIZENDD DT, £2K[FEDEEE1ELEEED, TNEND

(2) K,=

2B
N,O, : % NO, : %
&2T
2
Ku=§:—:’;j= 0.46 x 10&% i 0'463x71x0j231 -
0.46 X 10° X 7=

=1.210--%10°

=1.2x10° @ &3





images/00510.jpeg
104 Chapter 14 {t2¥4

IDTWVBEE, HIZEHEICNRDE, DBDHFOED (©) 8351, EiDD
EDN—FRODT, [HIIHNNELAD, [H)& (LD (@) ABICRIEDEDS.
@, MBEOFRICKOTBRIELLEW.

EEUBEICK O TRELT . RRRMDES, BEN NS L@ (®) %45,

(1) 3.0molDK*HEH,&E3.0molDI VR Z120LDBLICANT, &
BBEICROEEIDTHEISEL, 1.2molDI VIEKRHINERL
2o COBEICHIIDFHEEHRERD K.

(2) (1) DRSBFEIRREISZEURIRREIC, 0.40mol D HIZEN Lz (1)
CRUEBRETTHUSEULZFEIRETE, HoldImolFELTWD
Do

& 3t
®ICDNTo RARMDIBE, cA+iB+=—=cC+dD(+Q(kJ)) &BBDT,

BEZLETDE, FERELCRDEXY ERRMINEHET). I2&, FHEH
DHEHKRELRD, DFHNNSLKBEIDT, FHEBK FNS<BDIDTY,

@ H,+I, — 2HI @ 2HI — H,+1, ® vEgE= Vprm
ormey © SOV iwm @ xs<

[Al’[B)’
@ 1823 (X=2<BS) < 5

(1) AMMDP.3B2THERUEZELDIICIRFTYTITNSYRAY—NEEE, Kb
BICEDRDIBREICBEOTVBDERDE L& Do

1.2mol D3 kKR HI
DERULEEE, KFH &
IORL FENETNENES

H, + I, == 2HI

R GED 3.0 3.0 0 (mol) FHHD> ?
1k -0.60 -0.60 1.2 (mol)
Rt 2.4 24 1.2 (mol)
2.4 2.4 1.2
” 2 2 q2movd
(%)
_ [Hn®z _ 12 _1
R TR IR EXIMEL) =3
12 12

=025 @ &






images/00512.jpeg
106

Chapter 14 {b2 8

RGN 14-4 (23

“BRUEERDER - BETRRD XS BTEHREICHD. ROBHVICER Ko
N0, (5) == 2NO, (R)

(1) »3RET, NO,DHEN0.40 X 10°Pa, N,0,DHEH0.080 X 10°Pa
THOREE, ZORETOEFEEML, ERDK.

(2) (1) DBET2EZET.5X10°PatLzEE, NOEN0,DHEEZNZ
NRHKo

.....................................................

2
ETEHEHOR T = K, (—) SHO T2 TVBTELEIVESD, LIk
N204

BEDo HElF, ZZIBEBERALTVKEETY,

(1) Pno,=0.40 % 10°(Pa), Py,0,=0.080 x 10° (Pa) Z#ZNZNEFETEH
DORICHALT

0.40 x 10°)2 —
KDZW:2.0X1OSPG @

(2) JBEF (1) CRALBRODT, EFEEHL,DEH2.0 X 10°PaDEXTY,
NO,DHEZE x(Pa) EHB K &, N,O,DHElF (7.5 X 10° — z) (Pa) RD T,
THEHRDORICKALT

22
(7.5%x10°—x)
— x2=(7.5%x10°—2x)(2.0x10%
— 22+(2.0x10)2—(15%x10"9) =0
— (x—3.0x10% (x+5.0%x10% =0
x>0&kD
2x=23.0x10%Pa

=2.0x10°

WZIC NO,D#HEIF 3.0% 10°Pa
N,O,DHEIF 7.5 x 10°—3.0 x 10°=4.5 X 10°Pa &)~





images/00511.jpeg
105

2) (1) TE2ENSYRY—hO [RinE] OHIIC0.40mol ZNRZED%E
[RivEl] ELERT,
ZO#ORIBIE, HIDED, H,ELNBRZHBICRIHESDT, HI
DFBHE—20E U, Ho ELDBNRZE 2 EULT, RDKDBNSYRY—
rOBIFET .
RIVEDELDPEDREETHERDORICAAZLTCHEZTDE, 2D
fBAKREKDEI,

H, + | P— 2HI
RIbRT 2.4 2.4 1.2+ 0.40 (mol)
=k +x +x —2x(mol)
RItE 24+x 2:4-%x 1.6 — 2x (mol)
24+x 24+ x 1.6=2%
= 13 1 2 (mol/L)
HI)®> 1 .
T R Rk s
(1.6—21)2
12 /7 _1
(2.4+1)X(2.4+x) 4
12 12
16—2n°_1
< “@a+n? 2
= 4(1.6—20)%2=(2.4+2)2 PRl iila=5
= (4+0%2-4(1.6—22)2=0
= {(2.4+x)—2(1.6—21))((2.4+x)+2(1.6—2:c))=?
24+2x=2(1.6—-22) &F3E 2=0.16
24+ x=—2(1.6—-22)&FDE +=1.87
ZZT, 0<x2<0.8BMDT, 2=1.87[FR&.
4T r=ois Zomzo N\ @alog

HEFSHHEIER

WZIC, RISHDH,
2.4+0.16 = 2.6mol @





images/00507.jpeg
0~ 30% :6.23x 102 (mol/ (L-s)) = 0.907 (mol/L)
=6.87 X103 (1/s)

30 ~60# : 5.10% 1073 (mol/ (L-s)) = 0.737 (mol/L)
=6.92%x107%(1/s)

60 ~ 90% : 4.07 x 1072 (mol/ (L-s)) + 0.599 (mol/L)
=6.79%1072(1/s)

90 ~ 120% : 3.40 X 10~° (mol/ (L-s)) + 0.487 (mol/L)
=6.98 X 1073 (1/s)

120 ~150% : 2.73 X 107% (mol/ (L+s)) + 0.395 (mol/L)
=6.91x107%(1/s)
N5, BEBICHIIRMEEEHNREOILED, RIRSEDRM

REEHIIINOENFHEUVTHEULTERE T, &0 T

6.87x107°+6.92x107°+6.79x 107°+6.98x 107°+6.91 x 10~°
5

=6.89%x1073(1/s)
08

il Aty 13-1, 13-3 (SR
ROXBEDD~OIENBBEANS,

RIVRER, BAEREGEZDDRIMIDHIEXZFEMPDIBINETKT .
ROKIBRIDEBVNTRIDEEICOVTERTHEK D,

280,+ 0, — 2SO0,

ZDRMBTIE, 2molDSO,&E 1Mol D O, AL T, 2molD2SO; B4 U
TWd,
KDT, SO, DRMREvs0,Z2EURIBE, MORIMREIFRDIRD KBRS
b

V50, | Vo, t Us0s =21 (D) 1 (@)

DED, SPEDORINEERF, RIDXDFRHIC (®) TB.
RIS, RIEREEZZDFMHICOVNTEZI TN S,
Z0REHIC, REDNESXNDZXALICDNTERDIHEN DD,

101





images/00506.jpeg
100

Chapter 13 RIN&RE

@

RISRE 0 Do =£k[H:0,] TRENDDTHNE, BILADEIRE [H,0.]
N2BICBOED, EADRIEREB2BICBDET. BUEAETELLL
ES1RRBTHDIEVNZDDTI 1,

BADEIRE [H0] B 2fBICHR oo EEIC, EIDRMEE v N 4SIC
Bor5, ERED2ERICHEFHALTVBDDT2RRN, BADEIRE
[H0 ) B 2fBICB o2& EIC, MADRMEEvH8EICHKDEZS, L
REDIRICHAHALTVBDTIRRIMEVNZIET

TR, BRTLEXL&D. FIRE, 60~ 90 DR E, 90 ~ 120 DR
O [TFHOEIVERE] &

60 ~ 907 M =0.599 (mol/L)

90 ~ 1207 : w =0.487 (mol/L)

BOT, ZOMIC [FHOELRE] I;%:O.mso%‘l:ﬁ{bb'cm
%7,

—F, COEE [THORGEE] DELE
60 ~ 907 : Wﬂm x10=% (mol/ (L-s))

0.538 —0.436
30

BOT, ZOBIC [FHORINEE] (&,

THD, FERLVASTELLTVETD,
WX ICRIGREF 1 RRHTHDZENDHDET,
1 8RR &

90 ~120% : =3.40x107%(mol/ (L+s))

3.40x10°°

W =0.8353f5&% >

RATY7® WFhHO [EHORISEE] & [FHDENRE] Z2RA
LTIRGEEEH 1 ERDHET .

QB EORBEEMTRRBTHDIEDHDHOLDT, RBEREDR K
0=k[H0,] ERSNKT, DD, KOV, XEFRZITDE,

U _sRENFTOT, (1), () TROEEEBVTHELET,

k=09





images/00509.jpeg
ZDRBDIERBDRFHIF
( ©) )

THDo TBDBE, KFEHEIVRLHRMWUT, IVEKRHIDNERT DR
BCHBDe CDEZDRIGREEF, HoELDOREZEAVTROKRSICRIZE
HTEBDEDHDOTWVD,

vEgs= keem[Ha) [T12] - (i)

—7, HIOERERFFIC, ROKDSBHIDDERD, DEDERIDEBED.
( @ )

ZDEZDRIREF, RDKXIICKRIZENTEDEDH DTS,
Vs = kprs (HI? o (ii)

FUHEH L DREHNEVEYD, vpgs@EIHAREND, RECHIORED
BRTLBIELKD, ERMEFERDDRINRENELLSBRIFRNGD. T
NEXTRI &

( ® )
EVSBERICHED. ZOHIC (i), (i) XERXATDE

(HI® _ ks _
[Ha (L] Fss

krgm[Hal [12]:km§m[HI]2‘=> K (—%)

EVSHDEHIND. CDKZE (@) £V,
IBDSE, HIBETFHRENHODIOTVDEE, Hy, 1, HIDRER

[H1])?
[H2] (1]

=K(=@) - (i)

EVSERERBRELTVD, EWSZEILBRD.
—RIC, AERMeA+0B+—=cC+dD HMWDIODTVNBEE, RDELSIH
XHWOIID,

( ® )

g¥/Rm H+I.+==2HI HA®OIZo>TVLBEE, IBDS (i) OO

103





images/00508.jpeg
102

Chapter 14 {LZ¥4

RIEDEIBEHICE, SO, &0 FRURIINERSERL,

IRDS5, BROMMERDZEICKOTRIMRE RS BB

&OT, BEN—EDEERFHEN, RIDYPD (@) ZLIFRIEICKDT, R
INREZELIFDIENTED,

UDL, BRINBUTULERIICED SRS,
RIVPICBBEHICE, TRILF—DENPRIREZRDIDENDD. TDIRRE
EBRBDICHBLBRIDIXILF—Z (®) W53, FIZIF (®) ZLIFT (®)
EBRABDIRINF—ZEEDNTFOHEEBPLITLET, RIVEEZLIFHIENT
3

&z, (0) BYRETIFRIIETRIVEEZLIFRDIEETED. EDEHICAH
WSNBDH (D) THD. (D) ICF, RIBICKOTEREELET, RIEE
ERDBEVNDIUEN DD, 2L, (D) CF (®) ZTFRERBHDID, &
BRI DYEDIRILF—ETHS (®) FEZXBNEL,

fBICH, HAIRILF—[CLOTRINEENREDRZD, BFORAEMEZXDZ
ETRIVEENRLSBDIEEH D,

i 3t
RIGEERBRGIOFHICEIIL, RE - BE - BMEOBRICKOTRESEL
LET,

D1 @2 OHAl OBE OBEIRE- ©BE
omE  ©EER @ 5

P

ey 14-1, 14-2, 14-3 [CX

FHICONT, ROXEOD~®ISEBEXRZEREANK.
2, BV (), @) ICBEXK.

FEElR, ERMEERMDEENELBROIREZND.
KFEHEIDRLORBEFICEDT, FHICDVTEXTHEKD,





images/00198.jpeg
194 Chapter7 itk

V-4 wEEH [(VaEEEBORGOERLHS]

&8 TIEPb — PbSO,, E#&TIEPbO, — PbSO, H

EREFEL/— MYV AVIKRBEBDADTOVETH,
INSDNBHMIE—EFE>TEHLVWLDILEZAZHBER OV EEALA,
REBZELT, AELAELRYBRLESILENTELY,

TBHLSBRERVEIT L) ZRELVVET,

—%, EAEICBRERT L THREROURBERIT) L%
RELVVETD,

ZLT, REBEICE>TRYBRLES LN TEZBZZREMEOL,
REDNTELGVENE—REMEFRDTT,

SRBROREEEE LT, REBBOSELLEL &S,
WEEHIE, BEICHAPDA, EABICEN (V) PbO, AEDATLET,

ZNZTNOETIE, ROESGREVEETVET,

BiE--# (Pb) — WER(I) (PbSO,)
IE{E--- Bt (V) (PbO,) — Rk (1) (PbSO,)

REBFBLDICB2DIC, 3, EBEGMWERTEATCLEVEL &£,

&4E : Pb +S0,>” — PbSO, (B{LRE)
IE#E : PbO2+ SO.2~ — PbSO, (EXRIE)

CNTRERRELTRERTTY, ThREFEZTLEAR, HELEERRE
RNeff2DEMUEET, RETHEEDTENTEET,

FFFTORXT, #(Pb) ICBAL TIXEBETRIRE, EBTETRISHEET
WaZ ez, BRLTIEEL,

TlE, p1967T, (4 VRISRETRREETVWEET &,





images/00197.jpeg
7-3 y—Trme 193

SIS |- RLyBhEEU<BEH Zn &8 CuEBL,

TRZENZ =&t

SEeRot FEE DY
TFVICBBE

~N

ZnSOuKiBR

AFVICBOT J
BFERETDE CuSOUKET

Znhzn?ticr A kL, :
c ZOEEHBURBFECU -
: HRIFEDTCUICH D, :

Zn FBFEIHS,
FIHEO, Cub'
HETDHS, EE
[FBRTVLA

. ZnSOA7J<,e/?§CCuSOA7J<,eZ§7E ‘
BEBRBRNKSICT DD, “
© CuMIFS>THEZ 2SO,/ H
 ZNDESNBETES,
| (SO BRFEEHREBETED)

ccETHIOEL l






images/00199.jpeg
7-4 PEWH (DEEEEEORGBORRSS] 195

BROBUEZS,

= e a
H(JDJ

rE0TES
C BB BUOSBRERDYTIE. | ghions

MELTVLKSZE N
e & - POASICEBREMRIZET,
MEHDOERNERIT &,

« ZREM-- FEUTEDIRULES ZEHTES St
« —REith--- FTE TSRS,

| SABESEh |- BEICHPL, EEICEALE V) PbO, ZMLE =Rt
N/

—

ZORABETORE
BEINRELWAER

Pb PbO-

ZORIFHEFHULTBENZN
p.174 D¥RIGNDIEO H12ZEE DT
XETHSEDALUY

B #HE®HS0s) IFiE

81 : Pb + SO~ —> PbSO, (EB{LRIE)
(B{E# : 0) (PbDBAEH : +2)

IEfi:PbO, +S0,2~ —> PbSO, GEFT/RE)
@ +4) (Pb DB : +2)

RON—I TR ETHSE LD !





images/00194.jpeg
190  cChapter7 @it

7-2 HNaE;

HINEKRAAVETOEFORYEY ZFH,
PELTLESZEDPRA!

BHMEERICOVT, ZDOLLH#ZRTHEL LD,

FPRRLERNLEFRI ST,
ZOEMIE, BIpREAREFRRICRLTEREZMYHIEBHRTT,
HIRE M TIE, BIRDIFSDA T VLHERAKEVDT, BRIRHDVEEEE Y KT,

& EE EFIMRERTREIOR LIDIRETIE,
FIDIFSHKEA T (HY) KW EAF /ERADKEVNTD,

RIS A A > & LTHERBRISTATHL, BFHEMBRFPICE>TVD,
EVSREEICBESDTVET™,

ZZIcERE DBV THRRZE D, FRERICORY &, BFRBERICRNET,
Z LT, RORECKEAF VHEBFEZRITEY, [EDKEH, £BBDTY,

EC, TORIVEEM, RETSICBRDANGEBEO>TLEVET,
CORFEBHOREE NNET,

ZhiE, RELRKEARHMEROREICS 2DTET

HlCKBAF VDEDVCLK BT LEHFTLE SRV T BT ENRRATET
WEY,

PEERCICIE, BEBILKRKPZIOLEAY U LKAREE OB %N
AT, HyEHOICLET., TOLSGECHZREREONVET,

_POjﬂt o RIS BRO RS

0 BB (FEHIR) : Zn — Zn?* +2e” (B1h)
O IEME(f#tR) :2H* +2e” — H, (&)

¥ REBRBFe BARAFVHERIELETH, REBLEARESIHABRLYLT VS,
ZDRIICBHLTVET,





images/00193.jpeg
7-1 B ? 189

AAVEMEB : A > CRBS5--

CABAAUEL, -
: CHMBULTESR,. -

oooooooooooooooooo

RODEFESH
TFVICBDPINE

BEF e HER
BlFESNTLSDR

EEA EEEBEERTOBLIE - (17 VikEm : A>B)

_©F

e ——
CABTEVEL,
A | BFHIWBAERNT, |
D o9 || :crosmT !

A~ P B || lmzeznma.

G > Fith
ﬁ{gb‘:a)q:‘\c_ @ ------------------
N 133e g

Z59BILET
B/BF e &IC
ROEEBALY

Rz

B8iF: A—>A*+e” BILRRD)
(E{b#: 0) (B&1E%: +1)

IEf: C'+e” —> C (BRI
ERfE®: +1) (B1E% @ 0)

= e TPk b l






images/00196.jpeg
192 Chapter7 @it

V-3 S-IINE;

HIEH (D) A FETOEFORYRY ZFA. H

ESPSKRAF %EFRAIBBERIABLTLEST, SELLHEVESTY,

ZITAFYRDEEELZTIVD, HILW LK HDBZEERLE LT,
ZThHEZINEMTT,

AZTIVHBWEDIE, RiLEEFEC < BN &R,
LAL, BYBRICIREMADTY,

AZIIVIE, FEEANRE FREEERSA ZnSO, DAGARITEL,
SRR A BRELSA (1) CuSO, MKBRICR L E LTz,
ZLT, TO2DODBAREFREWR TR >ZDTY,

595 L, BEBRRDSEREMLGDY, MRNEFe NELRLE,
() 74 VHARIS L CHRIRREICTELE Y.

P10 DRIV ZEMTIIKKRA T VHARBLTVE LA,
SEIECuSO,KBRDE (1) A4 VHRIST B LD IKE 2D T 1,

RFEEIR T > EBHIE 2D,

121, BAGD SHREERNARETREE (D) KARNEESHEVNEIICTS
T8,

£ 51D, SEREIT, A (D) A A > OITH L THEEA A VMBI TLESDT,
REBAF HERRAICBETERIESICTREHTT., ZFESKRIE, E0TT
INEBRDEVTWEDT, 1A VIEEBZTENTESZDTY,

ZDESIELT, REMBREMWHTIEATESRLSILE DT,

POjﬂt AT INEBORME

0 BE(BHIR) : Zn — Zn’*+ 2e (B1L)
o IFF# (A1) : Cu’*+2e- — Cu(ET)





images/00195.jpeg
1A 1EE@ : Zn > H, BO T+

72 #uosme 191

RILY T |- B Zn &30 CuERFHB H,S0, 02U T

TE3®,

RODAAFVIC
BB

I FAEE) U,
T eTHZnARICEED.

............................................

1 ZnAAUAEL (Zn?Y), e REHIREBD AR NBE.

LEERTBRADH D e ZERIFID, Ho(CB B, :
...... @ ........
N
, —

I l i

N

EyyUgEZDE

BOE/BALUD

)
1
|
| L | PErECST
5 A @\g 8 LESZ0
Zn @ Cu g 0
J o
® i
g b
J 8]
©g
T8 (H2S04)

IO5TEF%E
RIFBRB3S

SAIRICKFRDE
PEyIUE

CCin?E%l






images/00190.jpeg
Chapter

IXL®HIC

Chapter 6 DR#&IT, EBDA 4 /LIBAICDWTH##EE LE LT,

TDAF VM ERZE > K RIGOFEBEHL, BEMTT,

BlE, EBTLICBAFUNDGEYPTENESTLEZFABLT,
EBETCOBFOPUVRIHASBREZRYETEBLEDTY,

MBHIEEDESHLLAILE2TVED? |
RELTRYBRLFEAZBHEIEDLSBREICHEO>TLBED? ]
TBMIFEDESICLTRELTERD? )

FOEWICT EhH 2B,
ZDHIE, LEDKEADE>TLBDTY,

ZOETHHITBE
BHDOLL HERHRLIcbE,
TELTELBHICONT, ZORBEMHRLTVWEETT,
LEHXPBERDOEANMFBESICEYEL &S,






images/00192.jpeg
188 Chapter7 @it

V-1 ThEiE?

B, BETRAERS, EETETREZEIL,
BRZRVELTVS !

A FVBERADKREVERE, (4 V{LERNNEVWEE A4 > ESGKAERIC
B’ E, EROKREC, BEREFOPYERWZLETY,

A F VBERDKEVERBIZG A F VICE > CICERPITAIFHL, KERPICE
ENZA A BEADNEVERBAF VIZEBE L TIHT DT,

T, #BAL, ThEVLAFVLERDNEVEEBBZEFTORE, BR
BABRICRT &, BIHEIBZTLE D,

ZDEE, ERBADKRECEFNELS T LICL > TEBFORNHEL,
2®EB TKBRIDEESIF VHEFERIIBMBIESLLBIDTT,
COLEBFREBUEZRRADPSEEBICBEIL TV T,
ZDBFOBREHEBRDOERTT,

ZOEB(LLH) ZEBMEFATVET,

FEFES LOBFORYENY A, BHDOREITE> TV DT,
BEF2ERN\XYHTER(REA) ZR8ELVV, BEFEERLSRITHS BR(£
BB) ZEEE LVWVET,

BHORETR, RFVPEFERE L BT ICG20T, BEHDEMLET,
%Y, BEREBHIEETVET,

BFIIERERY, EENEBHLET,

THOEETE, BIF/HBBLTELEFERIMO>TLEILESDT,
BELHHPREY LT,

%Y, ERRBHEETCVET,

POJIZZ' . BHOSED RS

o Al BRI
O EE- - EBRRIS





images/00191.jpeg
187

PE—
DHDLIL

IAY i | i)

[ntroduction,

17 VAN KEN
ERESBIFVIC
BOPIVAEDER

17 V{tiaazF A

© BUREDKRSIBRULHICHEDOTVDD?
- REULTEDBRUEZRZDERBFEDISBRIBICEOTNZD ?
- BUREDKRSICUTHRELTERD?

Soa

> BhOBXDI
~ J - DIFBLSCHBD
[ 1 RENDBZ
N—— -
A B

60

\___Bfi I

B A—>AT+e (BLRW)
IEfE:C*+e” —> C (BTRIN)

12itEE A>B






cover.jpeg
fios &R

Gakken






images/00297.jpeg
11-9 %Eﬁﬁk@ nRT

“Gtrbﬂttﬁmémc RRSHITEIL DB ? H

) EHPONSVERHE VINER, "D FESOREITELE
W & “DFESUDERDLHD, AFEHEZELEV HS I

24 HREHTFENE
S FELBIBIAUD
GONSEEPTN Y
| RESHOBRICL3E |
v N2(0°C) ODTFHDEEN CO:D
nRT ESHAZVDE, COD
15 C0:(100°C) ESHHTROAZL, HT
: BADKZEVZD
1.0 BRSHE
0.5
1)
0
0 200 400

23R N2 ETBERER CO2 0957

BEFSVECBREHICIEDL |

o =8 - RETR
=m - IRET
"R Smmee
HFRUTEKN
400 K
:
T
200K

0
0 100 200 300 400 500 P(x10%Pa)

XFY CHiDIST

600 [E7 P(x10%Pa)

EECTRBEES
BRSks
HBEBOTILER

BBOESHSFD
REEHIHLLOT

HDFEHDHEN
N&<B3

29






images/00296.jpeg
292 Chapter 11 &if

KAV bO ENERSLTNLE %b‘ﬂﬁﬁﬂlziﬁﬁ(mlﬂ:ﬂﬁb‘ ?

FLTODL S, ENDEBEVREZRETCHB L, PVIFERIEDE(=1)ITE
WZ EDRbMWET,

BELES, ENPHNEVEFRRVHIBER, AN EZ S L TREDFEE DEHE]
DEENMERTEBRITITELS, FES LOEBLAEALAKRELLEY [9F
B ORBLERTEDLIICEZHS5TY,.

KREIAEDLS TRUEDFBEIOEEL & TDFHENI ZRVES, ZRIZEBERES
NQER S

c RERBOERICLHEN
INFETRERGE LTCOEFICEIFTRHELE LD, BREN, TIECREIC
KUETH), ODERICEIT BT TDFNYEENINEVNTT . BETLED?

ZDEAEHDFENDOKREEDENTY, COENIFEESLEMENFTIH
5, PFEA (T 7Y TIVT—IVAA) &, DFEDKEVCO,DIEFS>HAELE
WET (p76 DAFREADHRAZRNHLTILEVR),
DFEADBNCO,DIFSH, EAMNNEVNEE, BRKEHSDILHAEL
ZBDTY,

e, KEEEEEST VEZTNH: L2 LD FRADAELLEZDT, OD
BADTHAVEEHCO, LW HARECHYET &,

CEEABMIE, BEREHIED<
%Eﬁ%@P&ﬁ%@@%w,%E%—iwbt%ﬁTfiﬁﬁﬁbniio
T, BEABMES-BEVEAT, IS5 TOMREDESICEDBTLESH?
SHOREE 3L, SEOREBARLGVET, $5& THFHAI O
BENNEC Y, SUBBRKIGENREICEYET, BX—VIEhB LS,

AR CHy l& 200K ICd % & E & 400K ICH B & ETIE, 400KICHZEEDIFSH
BRKGD TS TIGEWHFIKE>TWE T,





images/00299.jpeg
11-10 k@iosz 295

@ KROPICHREELD, BEICITESESBRDITLELS?

#EODEDSBLTNS:

JIRlIE]

[

[ HREOPOKBRIBDERT RS E, ZEHREENTRSBEL |

-

H

BURESTBLTVSDS
DDEDTBHAU®






images/00298.jpeg
294 Chapter 11 &k

11-10 ksreEnm

HEBREICKRZHBLZLUTKIROLEICIEITS E, ZRICHEIN
TEBTZY, 760mMMOSFETILEES. 760mmEV>
BT, AREOERICKSEL,

o I3, KEBRBTISESBLON ?

KEBHY DEKIIERTRATYT . EEREFEDT, RBITHKO>TVET,

ETC, TKEOIEVOKBORICHBREZ LD, AREZKBTHLZLTHS,
EEICICc5ESBBTLLD?

BERENETADLENETAICEELSLT2DT, AREPDOKIRIF IV
AWETIEBEY T B EEZZDHEETY .

LA LERBRIFREY T, KEOREDNS760mmDBETIEXIET,
BYTTHEVDIE, HBREPOKENKEDENMCITNTRNIATELSSEWN
L30T, ALGHENSHLT JBERAT) WBEHLSTY, T, HEL/BLT (R
A WVBDTLEID?

PARERTYT, ZRICHEEDNHBDT, BN LD SKBREHRLTEHETZT)
WBDTY, TNHARELKENZEDTY,
TRERFENCSVDBETHLT FBEZT) LWBEDTLEIN?

cKIEHREERTHSE, ERDVEEAERT HETAS)BEBEAL
KIBIEIF 760mm TLEE B DT, KBOKERICEAZS EREEHRTES L,
EIDENZRYT BEZB) BERALC LAY, DUEO>TVETY,

£oT, KENRAZHRIBREZRONE, BRIHNBREERITBEEMB &N
TEEY, TThb, PLAREZELET &L

HBREOERA 1cm’ Eofc b T3 &, KEBOBETIE760mm (=76cm) DT, K
BEOKBEIE76cM’ T T, KIBIFBRENI13.68/cm*E DT, 76(cm®) X 13.6
(g/cm®)=1033.6g DKEHEREICT > LY E'O>TVET,

L MEONBNBELFEICRYETH, HIKEIKEWTIE, 1keDEEZSL > ME
DTFICMZ 271 9.8NEDT, 1033.68D7KERIE, 1033.6X107°(kg) X9.8(N/kg)
101 INIOAEDHTVE T EIKBYET, &, KEF1cm’ITHLTHEIIT
WBDT, 10.IN/cm*EWSBETKBRBETMER L TWS T LIRYET, 1Pa
=1IN/m?%E DT, 10.1N/cm*=1.01X10°N/m?=1.01X10°PaTF ta, FEIT D
BE (=EN) 2%, BROEN, 2FVKRIELRDTY,





images/00293.jpeg
BRSE

EREA

S S

urpav |

| PV=nRT

D O
HIRE RO

11-8 gras 289

L o
/L-mﬁmea Ui

BhDZEDDS
BRI, oz
RRELNZN

LbLChid, ENAMEST, BESSVEEICLMERBL !

KESUE

BRakEZ=

o o) o
o
OAO
PV
WRT
(=2)
PV _
nRT

RESKFZ=1H5XL D

0.5

0

- a2
-G ZE)

=>

2 )

Hz 0c)
)

CO, BHFHAH
REVWDS, XL
AREVWAEDTE

BRKE

co:
(100°C)

0

200 400 600
[E5 P(x10°Pa)

800

% CO2l OCTREEMESE
BIKICE->TLESOT

100CTELTL S,

ccETHIOEL l






images/00292.jpeg
288 Chapter 11 &k

11-8 =#ERH

RERMGER, FKEZHS5, HEFADHS
LEORITHOEZEY (EHhVEL, BEHFBEVEEZ,
BRAREDLSDALHPRELLD).

SETIREHEEBRREILEB>TEATEE L

DFY MEEHN R, MRITHE S LIdiEHcEzR L0 £WD
AVIEFRITHRICHIA TEZTERDTT,

(Z2 LT T DA VIERITH CRIESIE) £,
PV=nRTEWVWSIV—IVTT 54 b ETZDTLS)

DL, EBOSUES, NEVEHSHARIEHYET L, nFENRE>TIRSEET,
INSDREE, ENHBLEEP, BEMEVLEE(ICIT
BRTEEVCBWTKECHE>TLEVETY,

Z29%L, E2BBDTLED?

RIE, PV=nRT VS [UEDRESERICIE LI DELBBDTY,

D&%, [EOEEEHEFREZERLILLOERERBLVVET,

czoz=LY rusREERELLS.
nRT
PV

BRKJUEDIZE PV =nRTTIH5, Z=m= 1EBVETH,

%Eﬁw12=% DEH1HEXLZDTT,

BICDFENOREGTEY, [N FESDERARELTEIE
I DSRESCRA LB EITBYET,
AN=IVT, BERGEDOZOERERRL THTLILEVR,

BUE#ED Y ORUE (FRITH) BV GV EE (ENDMBEVEE) »

KUk (FRATHE) DD FRNOKEEZIIEVSVDELETRURI>TWS L E (R
ERNBWVEE)E, AEPOFRNOXEZRRTSHIENTESLDT,

BRAGE LTRHERD ENTEET,

DEYVZ=1TELHEY, PV=nRTEZEZTEVEWVWS T LITBYET,





images/00295.jpeg
PV
11-9 xagwo- . 291

KRAEKEDI ST DR Y FO~OZFRBELLD !

PV KEQE
BV
L RT C0:(100C)
s
7PV
nRT [F—ET /@
SRIBDT
el PV & 10 : 2Ras
ZEUTLBOEAL i
05 E
(1] i [2)
0 >
0 200 400 600 FEA) P(x10Pa)

14
Héf,ﬂﬁﬁ%$0£7ﬁma<@6®H@&i

W) HFRNICEST, B VHNE<BINE ! [ sriovhae

HFESLMBIESST
BHBBOAUS
BRSE
X7

RESFEREEH
HIH'5, BRIELD
VORELBDINER

) SHHFESORBNIHETINS |
B2ESH

n—

REESHBODT =
VW<BTENELBNET R






images/00294.jpeg
290 Chapter 11 &k
- PV
....1.1:9.%?1:30‘1??)07[3.7‘...................

CREJKRBSFEAPE LSS D, BEKEKICHEANT

PV . .
WRT PINELBB.
cEERFRBENZLEFTOK & (FIEEPEIS LTV E)

NFOAEBOKRZIDPERTELRLLLRD D, BEREIC
. PV . R
EAXT WRT PREL KRS,

RESKIG, BEKKLFESRITTIKBEDTLFRIFESHELLELED,
ESLTCTDESBITSTI1KEDD, PLEBYTFHFTHELL D,

<EELHBRAV >

TSI EFRFMBEE RTIZEREDT, BT DT S 715 P (18h) & PV (Hitdh)
DEBRERLTWVBEVWS T EERBICBEL T ENKRA Y MTT,
RESEELTCOERY ETFELES, TDITZTDRA >V ME3IDHYET,

KAVEO EABITNEE L HBERELD DESVOBBED?

TZ7DODHENERTHEB L, BEKEDOPVEYELERESEDPVDIFES H)

ELBEO2TWET, PHEILCEDICPVRNEVNDTID S, RETHEDIESHV

DNELBBENDTETY, TOERIF, REIEICE THFEA) BEes

WTWBH 5, [EED LHEIATEIERSIT LT, VHANELBZEO2TVWBDTY,

¥ TOEE, EABTHINEN(STEDA S BBOARBIEAE N 28, KBS DERIZE
RTEFET,

KAV L0 ENEEFTUCE L HEERBEDXEL BBOBBED?

Rc@®=RB L, REIBITEEBIELY L PVOEHE P RECHE>TVE
To PREICEEICPVHARELE D LEVS T LIF, REKHEDIFSIHVHAREN
EWSTETY, TNIRIGEBERICAEEANHZITEDNRECHEBLTVET,
ENPERECTRE, [LBEDASBBEDFRBVNNELHEVET,
BRKATESEDITFEEOABRGEVEZEZITVETH, RESKIEZS TR
HYEEh, BROEKBVDETEHNELLG R L, [EDPFEIOHELNZEL
T BRke, BRIEDLS ITHBVINECESHELDTY,





images/00291.jpeg
BRADMEEAHID
ENEZZBAU®

OLMBICDNTRS /\ N fRZRICDN TR
=23 =23

< YT /-('?!\ v v
o8
5 &
M
0, DAE No DHHE
P, P,

PP P=(m+m) imin |

S
o)
0MZIZDNT X \¥
2 -sEwe\ 2 3Pa DHERZ V% LT ¢ 2Pa
DL - Y@? T
LonH
EFLLDH ;’% Sral
N %

T
2mol  1mol \ @? v
KRRV NofZ=IC DT ATAH : 1Pa
DBEZD
::i?bot%l






images/00290.jpeg
286 Chapter 11 &k

11-7 8FE

BEER, MESHRMNICENZZEZALDO.
(RAEDBRIEI, ENZHVELESODFE)

BEEVSEZINHZDTITH,
CNIEDVWTCHEFEHRELDODAEZLDOTREVAEBVET,

DELVIDIE, RITHOHZERED &,
RESHIEI, ENEERD] LWSTEIBYET,

PIZIE, BCBRRBPICOMEE N MEDRITHORATLNDELEL &S,
ZDRET2URDENZERD B EEIL, 0% LN, EEXFEL I,
RITEDNEASRTARS 20 ?] & Tn) LT, REABRICKALTOE L .

LH L, ThE, MERVTEICEZISBDTY,

O, MZEDRITHEDE = ny, ES1EP,EL,

N, fMZE DRITHEDE E ny, EHEP,ELT,

PV=mRT &P, V=m,RTHEEZZEWVNSTETY,

(A CARBPRDEEZDT, VETIERLTY)

TDEE, ZTNZNOMERMOEAP EPH,ERE, 2BEOEAPEZEELNDS
DT,

DELLEICE, XOLSEERIHYET,

P=P;+P;
DFY, TNETNOMESHDDEERLITKROIHE,
TARTCRLEDENE, 2EDENERDOBZENTEZDTY,

£z, DEERITEOBICLHTZOT, V, TH—EDLEE
2F - PEOLLIMEE (Mo DILEFLLLLYVET.
P:Py:Pyo=(nqy+mn) t ny:ny





images/00286.jpeg
282 Chapter 11 &if&

11-5 5Hh0EE - 9 FE - BELKEHER

- PV=nRT &Y PV=%RT

(w: 82 (g8), M: EIEE (g/mol))

PV—MRTJ:UP—% % % (d: ZE (g/L))

[UEDBBET, WEEn (mol) BEASNT, BEwPHFEM, BEIHEX
SNBBENHYET.

ZAGEERFPV=nRTHSRERZ LT, 220X ZFEEEL &5,

10BIRTTETIEERATERALSHETY,
WEEn%E, BEwEDFEMTROESICBEHRITL LS,

w
PV=nRT=_ RT - ®

2DBIEORDSENTVERT,
BEd (/L) I$BuABESHLYDEETY,

o%Y d=% BOT, ORHSRDES ICRERE LTOEET,

RT _ dRT

w
vusu T?

DLERTIN, BHREEATICRASEVIE, RERDO UL cZBRLT,
PV=nRTH58FZEIICLEIESHEIVERVET,

1DFELTCELLODEK, BEOHMA (g/cm’) TEZXSNRBAEIE (8/L) I
BIRELNHZENSTETT,

1L=1000cm*TgH5, TLHICIFE TIcm’* D 1000 EDRESSENE T L1,
BEHI (g/cm®) 1£E£FBE, 1000d'(g/L) £LT, @RKITRALEL &S,





images/00285.jpeg
11-4 weEmReSsoREsEt 281

| REERESHEDRESER |
RELTHANFES BEE, (SHOEH) = GREE)

Pro=Pxras

CEAMEIUT, Pay=PraglcBBeE, TIANEL,
(ZNLUEIE T D& Pay= Pﬁﬁ[—f)
x10° (Pa)—— i

1.0f--
0.90¢--
0.80--
0.70--
0.60¢--
0.50¢--
0.40¢--
0.30--
0.20--
0,10} -+

00 102030405060708090100110

* Prge V'=n'RT T, [EEUTHEHETBIYEE ' HDDDo

KUEDK
(K&K |_|

. 2D
- - E”E”“"‘% |-| <D
s b emease -G
- 3

A TIERIFICER>TLRNDT
PV=nRT h'5 P, K>

X

B TRBREDELDDT
Py=Pgsz

o e’y o e Kn—n" (mol)

e e ) l

PV=nRT PyeeV'=nRT
RIE [FELT
FETDNES






images/00288.jpeg
284 Chapter 11 &k

11-6 K1 - o nimisal

ZDOFIET, [EOMEE(MODHPELSLEVEE,
RAIW - ¥ IVIIVDFERIZES EEF,

S[EDEEIE, PV=nRTEESITLTHRTEDNTEELTH, BLDFIHRT—FE

DEDEDHBHZHE, ROIDDEMNERAVNSEBRICETENTEET,
FLNVDER : PV, =PV, <WaR.ERETH—EDEE

hol

YV OER :
T

—YEREn EENPHR—EDEE

P1V1 =PV
T2

RNAI 2w )LILDERIE, /‘J'\/I’II/U)%,EJJJ:“/‘\Hl/)l/d)ii’:ﬂ']’é“ﬁﬂé’%ébﬁfc%@

BOT, AN - v WIVDFEIRFEZTHENTELNLTLE S,

e, nD—EDEE, PV=nRTZEFEREDD, R+ > ¥ ILILDER]

FAW - v WVOERI - —HEBD—EDEE

BUET,
TACB DS DRER PV, = n, RT), BALEDSHEDRER PV, =n, RT, %
BELTLBES, %n%nﬁﬁ:n DV pemeETa.

T,

. SO & n) BELLOT, E"

TlE, RBRICEEZBNTHEL & D,

”atu&¢o
2

177°C, 3.0X10°PaTELO&HAIF, 87°C, SLTPan ?

@ M#BTaEOHEAUEEODT, nlE—ETT,

DFUY, RAN - v LILOFUNIBZET

PV _Pily o

Ty T,

V,=3L, T,=273+87=360K %A#f{ATS&E
3.0><105><5=112><3

450 360
P,=4.0 X 10° (Pa) --- &

P, =3.0X10%a, V;=5L, T,=273+177=450K,

ZDESIE, [HEDEHEDSHEVRIEZL, BIERORKE (K- EH - BE)
IEDOWTHEbNES, RAIL - v IVILDERZEEDS EEFRITT,





images/00287.jpeg
11-5 SHFOHESE - 278 - BECREHEX

LA SHOES 0 (g), HTEMg/mol), BEd(g/L) B
P 5x5NnT, n(mol) HRBEDEEESTS?

ESTNEIND

hhdHD> ?

BEN 4’ (g/cm’) TE5XS5N7Z5 == 10004’ (g/L) I,

1000 f&

10004 (g)
1cm® »

d' () DSk

< oE roleb l

VLK)





images/00282.jpeg
278 Chapter 11 &k

11-3 ReEE ERRIT R

RER - AREHBROFRADZEBRLKLS. H

CTETELBE - ENDLEEI, MEHEABRETH 2D ERLIHEZRER
EWVWET, BR—VIT, KH,0 & ZEIbRERCO, DRERERLE LT,
ZOHH5, "TORETIDENDEE, KISERTHZ "B EETHFRNE T,

HRTAGER & RAEDRER =R S MM, MiRTBIIEGREIEDERERT
REEHR OV, HRTCRIIAEREDREREZXRIRRERETT .

p.274 THA L LAQERHRIE, REROI[ELEBREDERZRT LD
TYHh,

KRTIEERE « BIE - RBEDITXNTORENHET 22T, ZEREVVET,
RCOAFZENUEDERE - ENTRBELSEDRFH G EZRT, BRELV
WET,

ARN—VDESICAEDET, REREZRHFBMOTVEXL &3,
£IIEKHOTY,

QO BE—ET, ENZLEFTVCE, [HEDETHLSREDETANEBD
TLEET R, ThFINTRE KER) ELTEFEELTVRH0A, &R
EULDEATICES EREDKITHEZ EVSITEEZRLTVET,

Q FEAKE(1.013 X 10°Pa) ILBWVT, BEZE LFTW &, KHEIRK - &
- [EEREBELLTOCERFERLTVETY,

© ERTHBKIC, ENEMATWS ERIFIEEBZLEEZRLTVEY., Th
FHOREDRRTY ., 7TA AR — b CTRERAT— PO T v IIC&>THE
WEADIDY, KOEEI BT ETRYPILLBGEO>TVEDTY &,

ZEMEREDRERE, HIFKELTWETH, EANDE (HEhDE) DHTHHED
DTEELELELD,
O ZEAKE (1.013 X 10°Pa) (CHWTIE, ZEERRIEREICIEEST, B
k> [BREREELTZRENRT S EDNDHYE TR,





images/00281.jpeg
112 sgoReser 277

SHEOUENS a
L—ILE3IL G

Hae~!
WDZPD
I\ LTSk |

B1NO): )]
GRATHD 9T 1)

R L RAER

8.31x10° Pa-L/(K-mol)

V§§m<

M sonEs REEOR

Bl
SIS 23 >
G '

37,1;"
Lz3 .

= wE twokh l






images/00284.jpeg
280 Chapter 11 &k

11-4 #REdh#gE RFEDRBHER

CHRAEELTHEIEET S EEE, TAEDOEH= (M) &
RE

CREOENDPETELETET R L, RAEDPRETS (RF
DEH=FKE).
CREELTHEDPEETDEZ PragV = RTLY, &
HELTHFEETIMEEn PRKDOSN B,

[EDETEMRE[FEDORESFERCONT, FLEHTVETL LD,

p274 THFHBALIEY, BERICREEL LTHELNEET HEE, ZOMED
SEDENFEKEDBEICEET,

PV=nRTH5PERDZDTIFEL, BMEXTRENLEISEDNERL RS ER
D5 PrasE i BB ESICLEL &S,

fREIC L 2T, TRMBINTIERDRETEEL TV DIT, EANHMEMLT
VO THREDRET S LVLIBEHBHIET,
BIR—YDRER TN S LT 2DQDELTT .

Z5V0olBRIE, [EDENDEIELEF L BofcblchTREDFE L
EEZFL&D,

RBIEBBRICTRESE LTMELFET 258, [AEORESRIAIGZITE Rk
LTWBHhEHBALET,
BERAITRAEDFET B8, [EDENEZDRETDERE (Pgag) ITEYE
EB
TDEE P AV EREDOREAERICE > TROSNZEDHHY ET,
Thid, RBEELVLTHEELTVLSPHEOHMEE » (mol) T7,

PuesV =n'RT

HebLnlmol) IRNTHRFELELTEELTWVWRELTD, RREZBAB L
BREDRELET,

[EELTCHEET 2MEER (mol) ZREFEANSRHB L, n—n" (mol)
DRIEICE D TWBEVSDLEL T ENTEE TR,





images/00283.jpeg
11-3 REReRaEw® 279

[2K H.0 &=B{kiksk CO: DIKAED |

A
EA(Pa) A\ EA(Pa) / B
RN
2208107 Y o | 7.305%108 g
Bl St B% |
(3) (1]
2] <
1.018x10° \ — '
) [N 5.268x 108 - KUE
6.078x10? o T.=Z8x
i o
e 1.018x 10—~
B /?3 X %
- 7001 100 374 ~785 566 31
RRO0) B (C) BE(C)
H20 DIREER CO:2 DIKRER

LOBDOO~0F
ROZEZERLTVBEN

VBdVBBTEH
FHRNdHa

O EE—ETEND LD OTNKE, ERQEDE (@R TC)ZE
BXREEIDT, [BDREICED,

@ ZEARGE1.013x10°Pa) Tl¥, BEZLIFTLKE
H.O & B — &iF - [tk SIRERE(LT D,

O B CTHIKICENZENZDE, BRIFICED
0 ZEKRTE.013x10°Pa) TlF, CO, Ik BiF — &iff IC

REZET D (FH).
CCETPOERD l






images/00289.jpeg
11-6 KA+ 2 +ILILDER

BARESEDREAER
PV = nRT

(v ez ]]—

YWEE n EBE TH—ERD

YWEB n EEN PH—ERS

PiVy = PV, ﬂzﬁ
T EMea T, T
R

‘ HHPEDLEDE

(AW - ¥ P |

nrEF
RREHE
VWATUL&?

+ox 2D
ZDHDSHEIC
BUEF3H5%

MEBE n D—FBRS
PVy _ PV

z T: T.
% EZ{I;EE z&ftzfé

P A
Vi
7 &

Z1brl ki

cCETVORL l

285






images/00280.jpeg
276 Chapter 11 &k

11-2 ssnikEsEk

BRADPEELBEVED, H5WBTFITREFRERNICLEDS.

ERERUEZRITEALT LIRS IV—Ib, ZNATEDRESER T,
REDIKEHEN : PV=nRT

ZTNZENOXFEBMICDOWT, PIEFEADTET, Bfil&Pa UNAAIV), VIEERED

TET, BEL (U ML), TIHEHREDT ET, BAEK(TIVEY), nidiEE

(mol), RIFEAEL831X10°(Pa-L/ (K*mol)) TY., BEHLtILY I XEE (°C)

TEZoNHBEIK, +273%2L 7T, #HBE K ITELEL& D,

BEIIE, CIVYoRBE (CREBE) LERBELVSI2D0RLADSHYET.
IV U RRER, GLAVLLGATVLSEDT, (C) TRENET, 1RE(=1.013
X 10°Pa) FT, KHOKICHEZREZEOCEL, KOHHT HREE100°CELTVE
¥ EBEORMIE (K (7IVEY) TY. ZRAKYHEVEEHFELELEL
SRE (—273°C) HNOK (#MEE) T, BRYOEBELIL VI RBRELRLTY.
BEYOERIEFECEDT, BEEZLNZBARELESTLRALTY,

FATHE (RUE) (E8S, TDOPV=nRTDIV—)VICLTED>TTSA T BDT,
BEEEZ NS, LIThKZORITRALTHTLEEL,

47°C, 3.2 X 10°Pa DD 16.6L DREICA>TU B,
C OREBADO ST mol H ?
£, AEHR=83X 10° Pa:L/ (K-mol) £ 3,

@ PV=nRTICfiE XA 273 TLLTY,

P=3.2X10°Pa, V=16.6L, R=8.3X10°Pa-L/(K-mol),
T=47+273=320 K&V
32X10°X16.6=1X83X10%x 320

n=2.0mol "'é

p274THHALE LD, [EDHGEIFNRVITEVDISENPERDH B EETT,
BRATREDEFELE T, [UELIHHRHBEE
ZDPV=nRTEVWSRKTCENPERDET,

BEDSHBIHEE, TORECOMUARIESNTAKDENEBIETDT,
PV=nRTH5PZRDTIFNFTE R A,






images/00275.jpeg
111 gors 271

[BFRADBL), [HEHEN)

. L1
| SHBAYBRITROEEDENA—IULES |

4

74 S

@_. -®‘< 2
AN

’ﬁﬁin’&b\n

R

RS Ul ﬂ' \

EHRUBL) ,@\ A

= (o9

@ RATHIFBBHICRUDSD ([UFFHEET D)o

<1

V=

VARV

~<@ A pe
H oy
O \

‘ﬁmo&ma
BHIERTEBAHU®
| %@% ‘@ :
-






images/00274.jpeg
270 Chapter 11 &tk

11-1 s#on"

[UKIE PV=nRTEWVWSRAIC LD > TRUES,
ANVBRATROEEY , FRELSEL, BRLEL.

2L DA, [RE" DFBICHDRBESHT, [BRDFEEOERBEEEZEL
BHERHELTERILY,

LDl MFBANELL MEEDEV] EVbhThr A—JLIKLTL& S,
S[EDDHFTEH T BVEIRADRREIE, [ENBHTHSH,
T7ABLANVTHRICHEETCVREDIDA AT LI VT LILHIET,

ZTT, &2ERMEEAA—TILPTLLT B

SEIE PV =nRT EWSHRANC LD > TRUE S,

AV IEFRITHROEE VIZEB>TLEEL,

ZOVIFEHEDFOURE TR, TEDA>TVRABOBRREEEZIEL &5,
CORTHE, ETHAVEDOHEVS &

TMEREH G L, THRITHEE S LIZkexdc @R LWL OTY,

XTI, [SKEOREZEELEIOT
SCHEDPTAA—ITEBLIICLTLEEL,

® RITEIBEHICRUES (KRFIZHEHT D).
TTIT, OfiZBENMENHBHELET,
ZNZTNORITHIZ, IV TRTSNTEY, B4 DEBERVEI>TVET,
ZTT, TOHNYZRIIS EESBTBTLED?

RITHIE R Z BHICRUEZZ EDNTEB S,
ZTRZENHCE RSB RIC (I BEVEVLE T,

hz, KREOBHEVVET,





images/00277.jpeg
111 ggons 273

RATHDEICH DI ET, ENDELS ([IBDEN).

FATHE (G DHONBTET AOZIDEHE
G o 2 2DEOTVBHS,
KMBULIFENDALP SEBNBOARR

® FRITHREMEBBLBDIENHD REZEIL)-






images/00276.jpeg
272 Chapter 11 &k

® MITRHEICHREDTET, ENDHELS (REDEA),
ZZIEN,PAD TR SARREDNHBELET,
ZDEDNZLBEATVBDIE, BROGHDRE NV ERITHOEEY) B
RUEI>TRIcH Y, XERLLFTWEHEEDTY,

TNCE>TELS, BUEBESHYDHDT L%, REOENEVVET,

FRATHDBMMBR 120, BEHD LN Y, ROFBHINELEBL,
EDEENY &S,

LHL, RITHIEEIZRERER > THMTHTERYIELE A,
BEGES, ROMCEZERNHOT,
EREBMT RITRICS ENIBRDE L E> TR0 5T,

ZDESIE, BPBBOEAEDSTZDEEDREZROTVBLEE,
AEPDRBEOENRBELLEO>TVBNTY,

® MITROMEBELLIEDT ENSHS (RBEL).
HOfiiZE (KER) B, HBBETROLGHNEZRUE>TVWRELET,
ZDREEZE, THTLWobESHETLLD?

BENTHEET A MNTBTEDTEBRITENDELE>TLBDTY,
RIE, NUERITEIEBDIXIVF—AEFE>TEERATNZDT,
BEONTHA>THRIRIVF—HEEE,

RRTEDTEBRITHEDBIERY 7,

TH5LT, MRTEDTEBL B ERITHIEBIE,
METEE->TYOUOLEY,
Z5LTTEZDON, &IEK(GK) TY,

ITREZE TP TV E, RITREBRBEESCLLLELBEYET,
SLTTERDN, BIERCK) BDTY,

5
-
)

DES% [ES BESER ORCERBEREVOVE LR,

N





images/00271.jpeg
Chapter

11

RS

11 K[EDOHE

11-2 SfEDIRESREN

113 REER & A KERIR

11-4 ZEKEBIRE KEDRRESTER

115 [EDEE - DFE - BELRKEARER
11-6 RAIV « v ILILDERY

17 9E

11-8 HE&E

PV
119 REXMED “RT
11-10 KEEROFE





images/00270.jpeg
BRTERGOIC, [V|FIvoEDIFLS,

OO0 0 DD DDD []

. "AWA ‘
& e
Fxvd

ERBR[OEDIUSEF, BOIULABF, N3
BED3IDDWEDENEERREL TS,

BREFORMUBFPORFOMERDDIZENTED,
BRBTDERMMERDDIENTES,

BRBTFOIDRE BFEH) « LRFOFBR EORRERTRI
ENTED.

BRBFORELRERDDIENTE D,

“BAMET” & “1lemPBpizD” & “1molbizD” ZELHERIDREED,
HZBWSZETHE, B8 RFOBERDDIIENTED,

CsCIB D 7 ViERDiEEZE, FOILABFEOHEICEBRLTND,
NaClBID1 # VisRDEEZE, BOUABFEDHEICEBRLTND,
InSEDA F U ERKDIEEE, BOIUABTFEEEICERLTVND,
F1PEY ROT I ROBRIBERZINSHZELE D,

bl
B3

ZRICE
EEHRED
HBEUDB






images/00273.jpeg
FE—
DHDPIN

IAY i | i)

[ntroduction,

K[EDZNBD
HEERIHD
HIZN






images/00272.jpeg
Chapter

IXL®HIC

ZTHBEI, SEICOVWTBRLTVEET,

[ESEDDE, ENDBEDN Y, GEMEXLYLET,

Wic, AP E, EANTH Y, RSB Y LET,
BhEGSERYARERDTERIDRRIZ,
RiFHZ2EFRACLHP>TRETWVWEBDTT,

nn, SEORESERPV=nRTEVSHDEDTY,

ZoFERAD, [0 DREL, TEH), T ORRERLTVBDTY,

RTFOREELTICEO>TWCE, ES5LTIHLKEEDRAS?
BeWI1—RETZRCGESE, ES LTI S ROATKEDI DL DEBS ?
REDELVBICHBMA L CEZLDIE, ESLTHARSDS 2

PV=nRT DEMHRHNDOD B KD, INVERITH ICHIZTHBLTWEETL LS,

SEITOVWTOEANZERE Licdh &,
FREREFE > TRBICHERENRITZEDICEZT EHNBIZTT,
SERITOVWTDELVWEBEPELWAX—INRTERLSIEDZTET,
HRADEVHLEE L DHLBEIITHEYET,





images/00279.jpeg
11-1 sorE 275

@

RIDAES B8
BICERETBL N =
&3CR%3 =
AEFERS e FEHIKEREICEKST 800}
snzaE REDo % ooof
—_— i
~ 400}
hPa
BIDTHE LA S
4

0020 40 60 80 700
- [EAHIE, PV=nRT L
IEKDTRE D, KO

® REHNLENDE, #ETOODOLTVSRITHIE

BIBHICZEICROET (5o

il

W ] y
+ A g =f = ¥
ol e AH F g A
|
L A P By WY
~: ] T | AN /@\ ,@), ‘
| y |

 KRSE ¥ OESHRIE AKDBEL, | KGE Y ERIE ADBELN
| REICHIMATRETHROLD R — '

ccEtPhokb l






images/00278.jpeg
274 Chapter 11 &iF

® #ETYOYOLTVARITHS, RIEZMICRUELTWVS (ERE).
wETYOTALTWRRITE(DOEY, RiEEG2RDF) NS5,
REICEET BRITHIE, BICBOLKCEBITRUELTVEY,
—RYIBEBIBRETVEVNLSITID, RIFRVRY ERCELTWVWEDTY,
Eiklc, ZEERCE> TVWBRITHE,
BOK IR TEET EEICHBNERCREE D/ THLLIEN TEXY),
ZD"FROHTRITHDE " &, "B TL BRITHOE " D2 DO EMESREH Y T
DUEITVHREZ, RBFHEVVET,
(BEDFELTRE LIRETIE, BIR[BRTFELLEOTVEY)
ZLT, TOEEDDYEXN(EN) Z2, BMBRRE, FREFERESOL
&9,
BMFERER, BEICE>TREVET,
ZOBRERLIEDOD, HREMBRTY,
FEDBE, UTDESIKBYET (PV=nRTIEp.276 TEHEA) -

« BRPITHEEHEELLBE (REDORICEREL),
EDIZBREICE ST, 12ICRES (BBNEKRE) .

- BRPITHREHEEET, [BEIHHZBE,
PV=uRTICLfch> TEADRES,

® EEHENDE, it ETYOYOLTUVSRITEIIBIENICEICRUET (7).
KDOBEEEFTW &, BREIG EHN>TVE,
100°CICHx % ERTRAEBI>TEET,
ThiE, HEiEE L TEEL TV S H,0MZEDRITHED,
ZRHICRUHZSETHEEZDOEN(ERRE) HLEHY,
ZROEN(ARE) EFLLEBHTLT,
100°CHRA ClEREORITHE LHORTHEEH > Tz DH,
HEBDIES DS ELRUH LIRD TR, RIZRREDTT,
COBEREHFEE N, ZTOLEDREHNBRTT .

PO.Z'IM . BNRSE(REE)
0 BBIERETRENBETZES, FHR—EDEXETHB.

(ZOEEDENERARIELFY, BECOBMREERSEBRTRIIENT
3)





images/00002.jpeg
T E D
BN N EN EX BN K3 K K2 KN KX

FEBRTH ATk
,;H* (13 2BTH) e
2 SERE BE TS
sLi +Be e
YFGL  RYYSL BNIBB TR 38 TR
6941 9012 (fth 13 B2 EY T 3R)
nNa Mg
FRUSL vIRITA
2299 2431

19K »Ca 21SC 2T »V #Cr »Mn sFe 2Co

BT L DTG L | ZD2TT L T INFT L A=V < H % =PAVIN
39.10 40.08 44.96 47.87 5094 52.00 5494 5585 5893

wRb 8 Sr Y wZr «Nb 2Mo slC «Ru sRh
WESHL ZRMEFIAN Ay bISL SNAZYA | =FT  EYITFL FIRFUA NF=UL OYTA
8547 87.62 8891 9122 9291 9594 - 1011 1029

5CS ssBa 57—71 2Hf nla W »Re 0s nIr
2y NUBL | S28 0K NTZHL | g &L EPFRFY L=UL | ARIVL AUTL

1329 1373 1785 1809 18338 1862 1902 1922
—

arFr sRa 89—103 wRf  1sDb 10638 wBh  sHS 100 Mt

Z27>29bh V9L \\FIFIAE FF—T0h (KI=9hL| S—FFUL (RA-—Ugh| Hydghl @fhrUgL

KN KN KN EN KN KN

. . wzla  =Ce sPr «oNd «Pm «Sm
2D soss | wUYa | FoRATL | RATUL | FEAFUL ($RUGL

1389 1401 1409 1442 = 1504

. wAc  «Th «Pa U sNp «Pu
REERARY) 7757 =L | NUDA | NEIA | BT | XTU=9h (Fbb=rk

= 2320 2310 2380 = =

\ &






images/00004.jpeg
Gakken





images/00003.jpeg
R

BETES :He
AYG L
| wERS 5

H
* #———THRE
1.008 5B sC 7N s0 oF wNe
\J?I%E EPES ® % z % B % Tk 24
1081 1201 1401 1600 19.00 2018

Al 14Si 5P S 7Cl 18 Ar

TIVIZ L TR U ®O#E £ * P %=
2698 2809 3097 3207 3545 3095
S
2aNi 20CU 0ZN a1Ga =Ge xAS uSe »Br s Kr
=07 $A B HYYGL  HFIRZYL e % L R % JYTh>
5869 6355 6541 6072 7264 7492 7896 7990 8380

wPd aAg sCd w»In 50SN 51Sh 1€ sal s X€e
INT T L R oS ps Il S ) z x T FIIL EES Xt/
1064 1079 1124 1148 1187 1218 1276 1269 1313

Pt AU oHg ol 2Pb =] «Po s At wRn
)

B & £ K iR 254 EX3ZX KA=YL TREF> TR
195.1 197.0 2006 2044 2072 2090 - - -

RFES 20 & Tl&
CDRSICHAT

1wDs  Rg
H-LREFIL LML

wEu e« Gd s 1D wDy eHO sEr olm YD nLu
aYOEYA HRUZOLA FIEHLA YRTAYIL ANIYL TAEDL  YUSL  AyFIEIL WFFUL
1520 157.3 1589 1625 1649 1673 1689 1730 1750

sAm Cm  «Bk wCf wES  wFmM wMd eNo 10sLr
TAUSYL  RaUnL S=Uh AUFLIOL TLAS9L TTNIYUL AVFUEYA J-ANUHL O-LiYYL






images/00006.jpeg
XU &I

~LF->TAHATHTEE¢S !
ER-OTHEHSEHIC~

AREZFICOCWRE, BYDESTEVET,

¢ LERBETIN?

WELBYTTH, EENBEREVSBERBYETHL?
KRICEABRRNMBECVSDNE, EEALHATESZBELNHVETH?
LT, £<hn5%EN

TERIELIE, BFEHIFTEO>TVD]

I, b2, BICEREFAICNTEZ<DADBRLEBNET,

TOMEE L CERLERP, BRBEDOEADZH, BLLSICRWL

ZLT, RES<RHERLLCVE LS

¢ FEQIVETH
FEEFZDADNEF LT 2BRODEBRCEZDDFER>TVET,
ESLTELDANEREZEZEFFLL, RBERECELLTLESDTLES?
REFBEATY, ThE22HY &Y,

c BRmFEE T A=D1 Litdwds,

s ERCZEBEOFIE DFY MEEDRT Y T1 ZEBAEHATESDEVL S,

ZTNEBEZATCHEILE, ROLS5EFREZDEF LT,
ER—VICXFORS, AXN—IICAA—IRPI ST EHE DI ETIA—ILY
ELON

c BRGREAERSTET, TVABILNIVTRECVWSIRREAA—IT BT L
HTES.

- MBEDRATYT) ZEBIBNT ST LT, RENGHEOHEFIENDD S,

- B THESRRIRE) ZMR< T LT, MBLIETEDBRBTE S,

¢ HO LR ERBICLEVAILSHERID !

AREE, T4 A=Y] & TREDATY T BRERELTVBDT,
OLBIVERZEMRLIEINEGA LGS EBBLENTOLEVALRT L

[H, Z505TED ] EMBTEBIFITY,
EREFDBETCRBEZMELLVA, BEBENBITIZLSIEEYRVAIRD
ETHERBBEELLOTLETY,

ZhTI, NAEPITE—HIT, BRIEFIODVLVTHEBLTVEEFLELS !





images/00005.jpeg
Gakken





images/00008.jpeg
¢ CORICED/\ ANt
o t FHICFEIT DS DHBEEIEL
q DD PITLFHTDIEZE
) WERF—<ELTL
Q|0
=

N

IHEREFSEERICHAITIE
ZOROALD [ZHF] 13208%
BHBICEEH T oo L™

IN\DEDFEDHEHREIF
[FH—-DDhDPITV] &
LFHETCHRALE O

T, SOREDED
[=H7) =8

2158 Sy
FE Fatsp gy
1oz fi’égut‘g

9= & BH u-7a%

—EfToTHE

HIRTIE (2Rl B
25k D Bl

[ZHF] BRU R






images/00007.jpeg
W ZAE, GAREOELHT L BRZEEE
ABEENR—IPEEXBFESAULDDD DI VRS, EN-INIS5AME
EOEBBEBOTHD, DFEDABHH DI WRLPTVBRICEOTLET,
ER—YEZNTHSEN—YORRICBERTBEL, FFEN—IEBHHT
DEENR—YORHEFCEKL, CESOBRUPTNESCHBICBEN< S,

N ARORER CEROF v 7 TEANOC !
ABFETDEZBICHMOERBBENDFENDVTVNET . ZZEHTHAT
BrA#E, RBICEDTREADDESIHERXLTHEL&L&D, ERRBOPICE
HUWRBEBAD TVET, RYFEFEHOZELTH, BRIZSWVTHEREL,
INTOREZERIFDNEDIFBDRIICLTIZE L,
BRO [N\HEOFE—FELLWFI VY] & ZOBICEALERBRIEDFI VY
BIHTY, F<DODSBRNEZZDDBNE, FZEERERHELTHEL LD,

B EFRREICLEEL Y £ ANEBOKRKIR
ABCEILVF+SI5—BEHNTED, —RUEETS, BEDXBHB
BEBIERIBLNELNE A,
LDL, BREFCHBVTEBLERELONDEXEDHTHD, HOSEETIE
BRTINBVESBENSIOIDEX N PEEEBHSNTNET,
B3IBON, FEROBREDSEEBOTT,

BELATEEHBLTLESTL
LROED, REABRCHIERLEOSEBERETABBRICLEDDENS
. FEOHBSAICELATHRELTEEVENNSTT, (383D 5 < EER
E5D) EVSOE, ZUNCZSBOTIN, [HUTEHROEHEBRSY, 745
ERICELATEDS T BESIC] EVSEEERERDBNTABRESNELE,
BREADN\NEELTDHFEVERLAIBHS, E2OHEDFTVEFDTE
EFEOTHDET,






images/00009.jpeg
-i%blbl

l’;zm'&g Pigy
FXPR Hapig ey
i T

(&L
N\hELU»

TR
2 h9TY

ROEIFREDRLED ?
FTEDS RFVNWDEZH?]
EVSEVEDET
Lo BLBATI &

IR [ER{EE) &
F—2ICLESE
RDREETBUS

Bl
ARLT
<nEHn?

HFOHTY h
ISR E L
2558 AFFREEOT R d

HTHDEDIE
HLEIICTE
EHRUEVDU D

1 TlzesBA

bhruELL

EhbtEd






images/00264.jpeg
260 Chapter 10 #&#F

10-7 4 #4455 [CsCIA!]

FBOIFRFHPR—R ! BEAHFHCs*T8DO2NAHNCI™

CsCIBG RIzBMRDII AR FER LT,

BWNE, BARHCGTT, 8DDAICCUEREDZTR (1FY) THdEWSTE
TY,

EZADRIBHOIFERFEE2KBLTY,

- BIFHOCs*, ClI"RZhAZTN@ED ?

Cs™ig, BABTFHRICHSHITTESENTVET R,

CCHECSTECI AT I T TRHALTL AT LEZRLTVADT, CITb 1EZEN
TVEY,

(FEOIABFORMRFITE2EORFAFEN TN DS, CGTECAHNTEY
DEENTWVS, EEZXTHOKTY,)

«Cs'@FbbDCI, ClrOFbbACs*iFZNENE@EM ?
FOIAARFERMEL, BODCHTEET S E, ADSDICHEN TV 3#EE
DT, 8DICHENTWVET,

ZZTRCGHTRRADMTHODPNTVETH, ClTIcE>TERALCTEAVZIZDT,
A"H8DDCHICEHENTVE S,

+ CI" Q¥R ro- £ Cs* %R 1.+, BEHRFO—T o & DMRFIE?
DI ARFEDT, UHED R BETYET,

TBE, GHEC BER—IYDESICLTELTVZENHET,
TTHBN3a= 21+ rrEROBT ERTEET,

* CsCID#ER 1mol DFFHIF@cmh ?

* CsCIDRROEEIZMe/cm®*b ?

INSDORBEIEp.249 LEKRIC, ERX—IDESIC [HEITEEITEIF 0]
N3E%E “HEKRTF”, “1lcm®H7=V”, “ImolH7=Y” D3I FTEEER
U7eREFEZISBRITE T,

AN TAEPEMRFOLDRE (GENEZSNETDT, DHh>TWBDH
DEEEAAT, LOHETKROBEL £,

AMTHRELCHEL &,





images/00263.jpeg
10-6 T8

- REBOBREEL, 2BRDTHRNER.
ERDFBEREN—RICEZ D EHH,

[CsCI] : [NaCI&]

QCs” QNa*
oClI” . loCI”

N R BADIIIHET © R—20& Cr OEDISHETF-

PO Cs"T8DDAICCI™ - Cl DMIC Na h'd5 .

H&3. ]

[ZnS&]
ozn* 204 5%
0S?% /
201 S8
' N
A q
N, g
,R\ " DABSHE
e PR— R THIRBE
e 102 82

NR—2(& S* DBLILHHEF o znen N

UHEDOBEIC Zn* hiEBED pemmR

128D 5t 4 DAB.

@Zn* DA BISFR(E,

10252, 103S=E, 201 S=, 204 S%)

259






images/00266.jpeg
262 Chapter 10 &&#F

10-8 1 # #58 [NaCI®]

RAV b "EH" DAFRFHIN—ZABOT, "W THD !

NaClBE, CIFAED I ARFRICEBL THY, ZOMICNa"HERELTVET,
£2oT, EOUIARFICOVTERLTVNIFBETY,

s B FHONa*, ClI-ZZNEn@EED ?
A™HEOUIARFOEBICES>TVANT, BURFHRICAEZTENTVET,
NaCllENa* & CITA T DT THRALTVLRDT, Natb4EEENTVET,

*Na*®FbbdCI™, CIrOFEFbbDNa*iBZNENEED ?
BR=IDESTBEL>TVEDT, 6BICEENTVRT EHNDIUET,

* CI"DHE ro- ENa* DER ry.+, BUBFO—0 & DREREIEZ?

ClI A" E " DIUIARFOREICE>TVWEDT, "H" CRET.

T3, NaTe HhER=IDESICLTELTVWRZELADAYET,
ZTHB5, a=2ry++2rg-REDLDYET,

* NaClD#E&R 1mol DFEIF@cm3h ?

* NaCID#EROEEIZ@e/cm*bh ?

INETEBIC, BR—IDES>3EXREF>TEZILET.
BENT5Z25NTVREDIEEERAAT, LOFELISROEL &5,





images/00265.jpeg
10-7 1248 [csclm) 261

| 148 [CsCIR] |

HADICs B @
Q@ Cs™

A 2EOBRO
oCcl  goomizci-H BOIAHBEFE
+ @9 EERGER

- R—RIFEDISHETF. PO Cs*T 8 DDBIC CI H5 5.
- BEIEFPO Cs*, CI OKIE, ZNEN1 BT,
- Cs*DFEDDD CI” (CI"DFDOD CsH) DK, LBED 818.

: N/§ a=2rcs+2rg-

- CsCl D#E& 1 mol DFFEI ?
- CsCl DfERDEEIF ?

ZORIE
1HVHERTE
BRIEAU »

1 mol 72D
3
*i& a (=1 .3) >91r.g-6m3) ?
=1 ? ? (=2 ? (=28)
(GJJ;;(CI‘) 118 ? 6.0x10% @

ZCiT%?E%l






images/00260.jpeg
256 Chapter 10 &&#F

BOTEOUARFORHELG)HZRTOERL £ 5,

ERAEERIEDADIZHDIAFRICIZED L SICBHERD ETAETIE, KA

REHBELRALCTY,
B3BHIECHAATWVNSIETADXDETAILIEERLDICEENE T,
A—=B—=>C—=>A—=>B=>C—o - &ERESEDH, EOUABRFEDTT,

IhEBRARTRY &, BOUARFEMEFEDIEYET,
HEZBEY &£, REBNEOIARFOEMEFIIEYET R,

WHDTL&DD? IFMICEZ 200D LELLDE LhE AR,

ESLTEHEEBTERVLEWVD AR TABREBELEOIARTFE, RETRTF (3K
DFEEYUHELTWBIINE, BOERYMNHDPLED] TERFEM>THS

EXWTL &S,

BIEHC, HMOIBBRFIZESIPO>TRF ) HFEE>TLBDN? £WVW5&, R
FER) ESLABRLELATVRSIT, AARBBEPEOIAKRFLVE, KHE

DNTETVEY,
ZOREDED, FTEEDEWCESATIT R,

2BDIFTBHDBEHICEFE) DMFE>TVWEFT,
TNOMRDIIAEFOEETY .





images/00262.jpeg
258 Chapter 10 #&8#F

10-6 1455

1A VR, EREZEN-AICLTELS !

INETIEEBBROBRBEICTOVTHMIELTEX LY, TThH5id 74 /%EE
DFERBEICDOVTHIR L TVWEE T, FICHBEINZDIE, ROBEDET

LSe;

X

[CsCIRY] [NaCI&Y] [ZnS§=]
Bty O L) (8{EF FUDLEY) (Famanan)

LRERDHE, 1 DOBRETFHRIC1BEDITE (Fe, Zn, Cu, AlIZE) LOESZL
FRAD, TNDOSWRYT 514 U ERDBEIFERNIO2BEU EDOTRERNHTK
20T, YLREENMEMICEYET,

L?b‘L, EBERCHEARLILEN-RICTDE, (4 VEROBERIZHETY,
IH5l, ERERENLEEEEASMIELTVERT,

¢ GCER - FDIABFRFHA=R, BAFORFHCTTEDDAENC,

s NaCIE - EAABFBFHN—=R, CITHABEOUARFERCBBICE>TWVWT, Z
DI, Nathd 2.

InSE-FEDEFHFHAN=R, SHAOUIARFERLEBICE>TVT, KR
IS Zn REEBLTWS (78— MBlZB &, IFTIEI028E, 1038%
1T, 2FTIE2018E, 2048=(CZn*THAB)

ZTNTIE ThZNUCDOVWTRETVWEFL LD !





images/00261.jpeg
10-5 ®® ABBBEEEELISBTOEN  2H7

BLIHRFORFOBRBEBROHE

- OD 3 DL [FHZIRH
ABDKSICBEERD,

- 3BBE X DAIEICEKD
<BKIICCEZERD.
.%nL\lﬁéA_,B_.C_.A ......
CHRDBREND.

#UTODOABRLE~ BOIHEF
DTAR, [RBBIRD
ERDHENNES] 0T

ZErREFbhEVNOTE

S5RHITEDILHBFIE?

RNERBEELBDILABF] (DI AEF]

BRI ——| P
2<T
RETIERN

ZDFEEDEED
BODTEIRED
EWVICBEBAUDK

- RDITRTE, REBBEES
HRDERFOFXRODDHEN
RBEU»RL.

- e DLIEHIC, 2BHDRTF ER)
DA%






images/00268.jpeg
264 Chapter 10 #S1EF

10-O 1 #4558 [ZnSE]

RAV D "EH" DAFRFHIRN—ZABDOT, "W TS !

nSEE, STABOUARFRICRELTHY, ZORMICZN?HEELTL
7,

I HABREIE, 78— MeBIZBES, IFD10282E 10382, 2F0201
BEL24BETT, THEAMYBDENES, HARLICAZTZATT .
CoRSHEEE, HERERLLONDNET,

- BfiiFHO Zn**, S 3ZNEFh@E@EH ?
STIEEOIARF CRETNTVEINT, BURFHICABETENTVET,
InSIEZn’tESTA LI THELTVWB DT, In L 4BEEENTVE T,

*Zn**OFHbbDS®, ST DFbbDZn*tFENFNEA@M ?
BR=IDESIEHEL>TVRDT, 4EICEAETFNTVNRZENDHYET,

c B FORE a & rzn2+, rs2-DEREIE?

InSEIE B &> EFHEHTTH, FEHTRETHAHDHONRELL DY E A,

IR AS e 1 DONERE (IIA1) ITEE LE T,

ZOINBE QIAE) ITHBVT, BFIRERX—JDELIICERBELTVWETDT
{3

1
T(Z X?= V72t 72—

* ZnS DR 1mol DFFEIIFMcm>h ?
* ZnSDIERDEBEIFTe/cm®*h ?
INETHEKIC, REES>TERAET,

HEREDHRTHB LA VEY FCRT A RSILTORERBEELVET,
LAY EY PP TMAROFERBEICOVTHDNES, ZnSBOZ LTINS
B&5cLEL& SR,





images/00267.jpeg
| 142 [NaCI®] |

10-8 12 V&R [NaCl®) 263

QNa*
QClI”

Na*O¥HEUL 4 8.

&0 618

& a=27’|\|a*+ 27’c|’
- NaCl O#5& 1 mol DFF&ElE ?

- NaCl Df5&DEEL?

#58

- R—2 & CI" DBOILHHEFo CI"ORIC Na* H'd53.,
- BAETPO CI OMIE, BOIBHBFEDT 4 8.

- CIrOFEDDD Na™ (Na*DFERDDO D CIN)DHE, ELOR

Tor _INa’ INal 7o

— BT1AY
ES5LF
BRI D
bIFTEREN

(=1.0x1.0-*m?)

88 ?

? (=BE)

? (=8

Na*(Cl~) &
D 48

?

6.0x10% 1@

= =a kb l






images/00269.jpeg
10-9 14 Vfg& [ZnSE]

| 1A V#ER [ZnSEY] |

265

oznt 20482
Qs* < - o ;
X - R—2 & ST DBDILABFC,
| RARSIC Zn** 5% (102 S,
20152 | AT 10382, 201 S%, 204 %),
X - BT PO S ORISEOISET
BOT 418, Zn* EALL 4 B

Vg2
a s

J’( —A\ 2
T zne*

2,
2

L2 DFEDDD ST (ST DFEDDD Zn*") D
HiE, Zn"OAZ/INBERA02SR)(ISEBLT, 418,
- BERKD

—ga X % =70+ g

3,
4

HERSDRRTHIITTEVRCHIIESI B
ZnS {EES !

DCRBLT

),
103S= 1028%
B,
ROET /2 Ezpn“(maam@>
\ WBAER

a

FA1PEY RPTIRD

fERBSZERDND
ZEBBBIEN

= e tvakh l






images/00253.jpeg
102 @S WoassFl 249

| BDIIBERF (073 |

® BT ©1om*BHBEED” © 1 moldbeD” DR @

1cmédizD 1 mol 72D

7 1cm? ?
(=1.0%x10"°m?)

? ? (=8BE) ? =R¥E)

218 2 6.0x10=1@

BEN 4 EHEXTSISNEES
BT i DDEFOES « & ?

ailemi=x:d = x=dd

@B %R 1om BEDICBSENDIRFOM (& ?

a3110m3=21y©y=%

BREICK>TBED
S5z5NED, RFEN
S5Z25NEDIBZEN

CCiT%?E%l

REEOTOHDEDZE
sEANMNE

HERLLDEET
RN RIS DR






images/00495.jpeg
v=1218 @&

(2) KRFEEAKRDERTHIIENTEKT,
FFFCuSO, - 5H,0%, T—ILICADADES (CuSO,) EKEDKD

84> (5H,0) [CHIDEELF T . DED, CuSOAat%xZO[g], 5H,0 1

90 5
ﬁx 20(g) EWVWSZETIR

HER, MIgDKDIUHED] EHDRIDT, EN
Zx(g) EHE, LESHEIBEIGITY,

KEDKZE
T—=ILDKIC
MRBIAER

40 ()= (01 4 20 160
100 (g) : 40 [g]—x[g]+250x 20 (g) "580 % 20 (g)

+=2488 @

S A Al 12-4 (X i

SEDBEEICDNT, ROBBVICER Ko 22U, 1.0x10°PalcBLITK
1.0LICK L, BFRIKX0TT0.049L, 20CT0.031LBIFBDEDEL, ODRF
2%716&9 %,

(1) 20, 2.0 x 10°PaDIREDERKIF, 1.0LDKICRIgAEITBN

(2) 207C, 2.0 x 10°PaDIRREDERIF, 3.0LDKICERIgAEITBN.

(8) 0T, 2.0 x 10°PaDIREEDEFRIK, 1.0LDOKIC, FILBITFZH.

(4) BREZZROYEELH (1 DRESHED DD, CORESHED,
20CTE£EN1.0x 10°PaTKI.0LICELTWVD EE, TDXK1.0L
ICBIFTVBERIET gD

AYY—DEAl
[BIIARITEROBM(BEIS>REFEDHEE(mol)) BEHEKDEICLEEFTS]
ZAVTEZTLEET,

89





images/00252.jpeg
248 Chapter 10 @&#F

HRUIE T®BARF & lcm’ Bl " 1moldfc Y " DOEH#] TTH, Thik
BRElICL > THRbhA A REYVE T,

FREEZRCEIC, BR—JORDESIC [HRI[HEITRFOH] O35% “B
HEF”, “1cm*$%Y”, “ImolH7=Y” ORI TEERLEL LS.

p.244 THMNFE LD
1Icm*sEYOEE=2E
1mol b=V NEE=RFE
1Mol DEFOH =747 FO#6.0 x 10°{@
TLfeh.
TRAFOBEEFICESTREDORTI D, BELRFEEREFICE>TELR
JET,
EEPRFEIIEBEXTEASNZHBELHNE, BDONSHBEEHVET,

RIMENTS, HERBLDHEEFE SO TEXZRDSNBIEI T,
D, ReF2BESEOILABF CEAAREBECELRVETHS, I
RAZ—LTLREV R,





images/00494.jpeg
88

Chapter 12 BfE

MBLTLZ2BHDEETY,
MBI 2EEZ2(8) ETDE, 10CORINKBRBEDT
100 (g) : 25(g)=20(g) : r[g]
+=5.08 @ &

ROBEVICER Ko 22U, RFEBIEH=1.0, O=16, S=32, Cu=64
ET B,

(1) 60CDK160gIC, CuSO, - 5HO KT gBIFBD. BXHFIHT
BR Ko ZIZUERERER (I) &, 60CTDK100gICxLT4087B1F3E
350

(2) B0CTCuSO, - 5H,0 20g &SN L TRAIKBREEDICE, gD
KDBED. BRHBFIHNTER K. 2IZUIREE (1) (&, 60CTDX
100g(C LT 4088135 ET B,

-----------------------------------------------------

KEEEOEADNT—ILICABI X—ITUER.

(1) [CuSO, : 5HO XA gBIFBH 7] LEANMNTNEDDT, ChZEx(8) &
HBEXT,
CuS0, - 5H0 (&, T—ILICABADES (CuSO,) &, KEDKDES
(5H:0) [CEIDBELTEZ DD T LR, CuSO,DHXEK160, HO0D%
?§l31872£0)’6

185
CuSO, [3 250 JL‘ [g] 5H,0 [F—=+—

2650 © () DBIFBHTELICBRDET,

KEDKDH, 7 )W)?J(lC%U)Z)U)E‘
[60°CG)7J<150+ x[g] I, CuSOdJ‘
EEXT

= 90 160
100 (g) : 40 (g)= 150+250 x(8) : 250x[g]

0, (8) BIFBEIFBIITND]

250 250





images/00255.jpeg
10-3 £EEH [@OILHHETF]

251

EO%M%OH

: o
{ Mot | S37
A g DX : CAR :
2DDBIHFBE | O--bsbi-] el

o~

BHIEF :
B BIERFPORFOH —~ 4@ - BAE — 12

1 : 1DDRF (@) IC
DS = OID
[ElL=I zmﬂib 618 12 BOET (@)

BIC & ORIFB1B,  EET.

"B DIARFE T TR

@ a & r DESR
i — V2a=4r

RO BEE
®lonTiE
BIBTROTHES

CCiT%?E%l






images/00497.jpeg
91

G PR 12-5, 12-6 [

EOROEREKORSEHER (0
T#Hd. KICRBREOYEE /
BHOUBRORSEREE 101
8 (7), (1) DEEEDIS 5
INEZ Ko B
%
=)
S ;
0 100
BE(C)
" 3t
KORGEBRELNT, AU
BETESE () CRESER o ol
FHRZ 5 TVBOHDHDE skl o i
¥, AUENTHBE, #at Oy P
grrIoTnEOrDrnE & |17 FRERTE)/ & amo
7, & 1 meEnR
EOAPHRRGERTE, ATH 7 5
HREREERLTVET, 3 oA
-0 @ > é(%)ﬁi;—'ﬂg)
0 100 1 00+ At
ey 4
AKBROFSR

SNl 12-5, 12-6 [CX i

9.08 DY JLO—R CsH1.06 &K 2508 D UTZ KB RDARIKLICTH .

Xz, INERUBRDKBRERFDEOICEE, K2608(CRIEFT FUDL
NaClZf g R 25K\ De BMBFIHTER K. /2L, CeH1206 =180,
NaCl=58.5, KDEIHRLRK,F0.62K-kg/mol &L, |IEF FUD Al
INRTCERTDEDET D,





images/00254.jpeg
250 Chapter 10 &&#F

10-3 eR#R [EOILHEF]

EOIHHBTIE B OF D ICETF.
EOHER2 aB, HOEE4DH.

EOUAEFIE, BARFOIFED "W QRO ICRFHNHZ] EEXE
L&d. L, BEMDOHRDICHBRFIFFHDIRTY .

® HERFRORTFOH
- UHED6 DOEITHEIEN1 DI DT, Etg @m\soa@ua

B
- BRX=VDORDLSICHMURFZ2DINDE, 12EDHAYET,

BOWT ME"DIARFIS'E CTRSI EEZEY,
Z592%LBR—TVDLIIC, BORBIROADOF R D4DHEDLHYET,
© ek rDBEfR

= {?a=4r

EBILOLOh B EIBTFRORIMERELET,
ST BEFOROEHE
D TME- fiiE 7 O

X100

4><im3
= X100
a

=74% (GERRICTOVTIFRIM T O LIHBLEY)
RIEZORJWEFTA%EVS OB, 1ERORTFE2ERICEDIBRAORELEE
YEZRLTVLET,
ZDHEOULFRFIE, IARBTIEBELLVDNET,

HUKE TO BT & 1am’*hfcl) " Imol b fc ) " OEH# ] TY,
EOILARFERPUDIERALTT D, BEVFEMUEFHIY ODRFOMEHEL 4
BICE>TWBTETT,

Tl&, BIMBEE CRBICHEEZRNTHEL LD !





images/00496.jpeg
90

Chapter 12 Bf#E

20C, 1.0x10°Pa, 1.0LOKICHLT, EFKIL0.031LEFDENSREER

0.031 e, #RLIE]

ECEZEXTVKDTIN, CHIFRTO.031L—~ 22.4

HEMODICEB/LTEEEL LS.

(1) BEEOREICHU, END2BICBOTVNBDT, BIFBYEER2EICKR
DX,

0.031 . oo
S5 X 2% 32 = 0.08% @ 3

(2) BEDREICHU, END2ME, KOFENIBICHEOTNSIDT, BiFD
MESRF6BICBEDET,

0.031 " el
5pq X2X3x32% 0.27g®

(3) 0C, 1.0x10°PadEEE®ADE, END2AEICHEOTVBOT, Bl
PVEBE2BICBDET. LHL, EAD2BICBEOTVBHA, SHO
HREERINZOT, BIVEOHBEBEOREEEDDFE Ao
£oT, 0.040L @ &3

@) BEEEZROVEBLNT 1BOT, SELE1 1. £oT, 2EE
1.0 X 10Pa TN, BROAEICEHTHE05 X 10PaTH, DED,
BEORBICHLT 5 BEBOTNET, KOEERALEOT

0.081 _ 1 .. ot
2081 x 1 x32 = 0.0228 @

(3) DKRSIC
B34 ZBdNES
ERUW !

BIIRBEBITE
ENTHESZIBNTVSZHS
FRFBZBRVATER






images/00491.jpeg
—73, FEDOKEBZERSTICE, SEORBEVERBPERLNTY. EAH
ETIFNR, FEFBRKXT. £KOT, EHETIFLEELNDTY,

BEELY, EHENE<TE. @ 5

(A G 11-10 (S

—iRZERRAURASRABICKRERRZL, INZEKEOD
ADEBBOPTHILZIEEZS, BROKLIICHES
760mm DKRENTEZ0

(1) HSRBOERZE2EICUREEE, KBEOD
SEFEmmIZBRBD.

(2) BRUDSKHKRZEEZDHICANDE, KR
DEENEI0MMERDZ. TDEE, AN
&EDOEAKE mmHg H.

B) EBRPDREICHWNT, KERDEBEIFKDE

At

760 mm

KSR

ED13.68CTHORETD. TDEE, KBOKDDICKERANDE

AMDKEERDD. BHBF2HTER Ko

.....................................................

(1) $BEBI TEKBEOBSFEDDEEA. 760mm @ &3

(2) KBE760MMODEZSLENSDEK, AKEDAESZERLTVET. TY
D5, [FDEARPKBEDES (B : mmHg) TRIZENTEXT,
50, SEEANDIEICKOTHESHEI0MmICTH 2 2ENS &

BEDBTEDED
760mm —510mm =250mm

[CHEBTRENEEDREIBNADZEVNDSTETT,

250mmHg @

(3) IBDSE, KIFKBED13.6BBNENSIETI, AKEHNKBEBL
LFT760MmMICHED7Z2DT, KDBLKZERLLEFNE, KEEKDE

LBBDILEFBHICREHDOEXT,

85





images/00490.jpeg
84

Chapter 11 &k

(1) X5V CH,, KFH, ZBERFRCO,ICEZHETDEDZE(FP), (1),
(D) HhEZENFIEN,

(2) §E(D)ICDOVNT, EADNNESVBBICTSIHZ=1&KD/NE<H
2EREEX K.

@B) f&(DICDODNT, EAHDKRZEVBEICTS TN Z=1LKDKRELR
DEHEEX Ko

(4) RESHEDIRDEVERESEISEDFZEDICE, BE, EHEZ
NZENEDKSICTNRERIVDEZR Ko

.....................................................

BiREULT, ﬁﬁmlg 7'@? BBICPEEORISTEVDSDR, MEHNVER
ﬂib(b\ét%ztb\lﬂ'cgo INZEBRATEVLTVEXR L&D,

(1) 95I712=1&DTIEMATNBDRE, HSFHHOHETERSHEDS
FRNES<BOTNBDBTT. £2T, HFHANBISGHEE 7= 1
PEAEBNTNEET,

X5 CH, 5KEH, 5= BILRE CO. 6, ENEREESTROTHT
ENASVSTEECHFRNIRBDET,
SFBOAZEECO,>CH, > H,BDT, TFO&ESICADET,
XSV (1), KE: (P), “BILRER: () ©

(2), (3) 1Mol DEBBKHATIXZ=1[CRBD, REKIAENZ=1I[CRSBNIE

BEEXBMBTIN. AfEp.290 ~ 293 ER<FATERZBNBDLIICLE

L& Do

(2) ENPHNEBBILHBE VHIKELLDN, RESBTRIFESLHS
FEAICLOTIIDEDES 2D, BESHLDEHR VHINS BB 5,

)
[ X&)

(B) ENPHAREL BB LEBE VHIINESLBIH, iﬁﬁwtﬂﬁﬁﬁ?ﬁﬁm
BEHRFET DD, BRKBLDEHE VAXEILED5, @

4) [RESHZERBKUFTEDFD] EWSZER, [9FEHEFRORE
ZRBT] ZEREVZET,
BEZLFRENFHIDBUKEBIDZELSICHRD, HFEHERDEY
BELIICBODET. K0T, BERLEFEESIHNLNDTI,





images/00251.jpeg
10-2 ®BER [FDILHBF]

FIDIIHERF

247

ZNHFDIIHBFD
BABFOBERU»
EHESDESHBEDEDT
INTRAULREFLUR K

® BABTFPORFOH — 218 y

BAPORF (O) Ba< 1D, %l:§031§¥ (Q) B8,
Bty — 8

BAPORF (O) ICBD8DDRF (Q) MaEI 3.

B DIBETR, THGO W BRTH3)

© a&rDBIE — LB&KD (3a=4r
O FHEE — 68%
®&b ~(Q)x %n@s - ©w,=§a
—— %100

ad

(KDULLIZFIMT)






images/00493.jpeg
87

ICIZ 958 DBFEHEMBIITLS, EVSUN—ETHHCEZVH>TLE
Fo Tl&, BFKBR2508PICEEHKENEZIFOBENBIFITUBDTL &
She INF, HEROEEFATRKEDE IR, BIITVNIBEDEE
Zx(g) EIBDL
195 (g) : 95 () =250 (g) : x (g)
2=121.7-51228 @ &3

3) BEITDIETHEREUTCBRLKBRDIDIEKEFTY, TIDT, ZDORRER,
[EPTT—ILOKDRED] EEZNREEINDTY,
[B2EDKNADRIOCOT—IVICADBANDEFADTLEIFNE,
ZIHEKZEDULEVEDS, ANBABDNEDEINR. Tk, AIAT—I
DoHBNDETLLS?] EVSHETT,
10CORFKBR, CVWSITEBRDT, FFRFRKEBBHZENEZNENE
FRODZERDBLLTRBEDEE A,
10CORFKBR100g ICBFENDBHEDEEZ 2 (8) £T D&

125(g) : 25(g)=100(g) : = (g)
x =20g
DFED, KF100—20=80gH>d, EWVWDIETT,
B8 20g, K80gT100gDRAFIKBRERBEIEDE, REICKLDT
20giE0D, 80glcHRDELRE,
CDEE, @208 FINTKEZZSNDDT, BE20g, K60gD
KBREEZZSNET,
INZEBU10CETAPIDTY,
DEDK60gICIF, BERFENEFBFIHOHDHNGE, BFESFICH
BIREHNKRHENET,
10CT60gDKICAIFTZBEDNEEZ Y (8) ETDE
BEEEMIRKED, 10CTIF 1008 DKICHULT
25gB8135DT
100(g) : 25(g)=601(8) : y (8]
y=15g

T—WEAAR—TIFBIET
DHDPILBIELPLS

£oT, HETBOE
20-15=5.0s @ &3

[Rl#2]
AEFEURZKIX100—-80=20gTH O, ZD20g
DKICBENT ZEDTEZBEDEED,





images/00250.jpeg
246 Chapter 10 #&R#8F

10-2 eR#ES® (DB RF]

HOIFRTFIE B O D ICETF.
THEOHEBS ad’, HOEELDH,

WOIALAEFIE, BARFE G ELE5ZBL, "E QRO ICRFLH S
EEZFEL &S,

AX—JDREY, UTO®, @hbhrYJET,

® HEBRFRORFOH

> BARIKRFHEZE31D, Al % DEFZHEDHNT2E,
® BREH
> BB BZRFICIATZE, ADBODEFIEENTNBDTS,

BT M DT AEFIRIAEO N BRTYS) EERET.
Z3FBEER—IDES T, UHRORBROBOEE DIDREDIYET,
© a&rDRRF

= 1/?52':47

ESCBEOHSBMUNTFROFIREREZEZL TN, ROFHEOR ‘t—m i

VET
 BEBRTICH AR ORDER
© FTRE= B 7 OB <100
2><il'[1'3
=———x100

=68% BPFRICOVTIRIM T HOLIFHALEY)





images/00492.jpeg
86 Chapter 12 BR2E

KoT
760mm X 13.6 =10336mm =10.336m = 10m

10m @ &3

19K

CEAGE R 12-1, 12-2 [CXH i

HBEHEDK100g [T T BBRE,
EROSSBEIREB Do
ZDEE, ROBBVICER Ko
(1) 50CDK100gICDEHFZESD
U, BIROKBRE N EDTZ. TOR
HKBRE0CIOAPLEEE,
g DBHEIFLT DD BHH
F2UTTER &Ko
(2) S0CORIKBR2508ICE, & 251 ;
DBHEEEBFTVB . B3 ; ;

©
o
|

(00 S5\ ou) BB

BPIHTER L. 10 50
(3) 10CORIFIKER 1008 EHRES EE(C)

BT, BAKERN 808X THOEBDEBV 10CICAPLEEE,

Fg DBHEDHL T BDe BIHEF 2HTEZ &Ko

Gy we

(1) EEXBB5, 50COT—IL100kglCANBEBFDANA S TUEESIS
KBEIOCETTHED, AADABNT—LHSEETD, EVSTE,
BREGBIRKD, 50CTIFeB, 10CTE258BHIZDT

95— 25=70g @ &3

(2) SElF, 50COT—ILICANDEIFADNADTNT, T—-ILOKDESE
ADTVBANDHEEHDEREESHDHOTVBEE, EZICERADT
AANDTVERTD, EVSRRE. N, HERDSETITREDET,
50CMK100gICBBEN95gBIFDENSTEIF, 195D IIMKE R






images/00257.jpeg
10-4 ®MBER [NHRBEIE]

BUfErE >0

BOPD
1
E@ﬁ

FNABFDER

1
G DR

shPIE— |

3@ DERNGD

B BAHEF RE5E2) PORFOH - Bl — 12
1D0EFEF (@) I
12 EORF (@) B
S Bo

1 1
2

(—x2+gx12+3

2DEERD —8C

BOILBFE

BDIIABFEATREBER
BEHRIUTNZ DS U

ZFNICONTIE, RR—Y
NEHAIBZ N






images/00499.jpeg
1)
(2

(€))

4

)

(6)

1) . cOESIC, BEAE
DRENTH > THRE
DREZER-OTNBZE
EEENSD.

2 @HBOEBESEEPa
~ I DEDEDRED
(3) BEMTLLBEDHZ O
F~9, a~fDEDED
BED. ZNEN1OT

DEA,

@) ©-I, c-doMTREN ° BRI
RT3 BHESRL &,

(5) WIRBDd-eDBAXKTELHST, BFHDICHD, Z0DBHEES
P

(6) XY EYDRBRE5.460C, NVEYBRODEB=RF4.670CT
Bok. FEREXDHFREENTEZ &0 NV EYOELSBS
BT, 5.07K-ke/mol T o

(c3) m& B

..................................................

i
B Q5

BERE, BANMEISBRHORBEEEZET. &oT, BiRdesk

CEEURADSb NEBRERDET,

Y= 3

EAHMET URBRICESMIELEUDET. 9, c @

FEROMLLEUHBEVSTER, IRLF—DBVRADREDS,

IRIVF—DEVBEDIREICERDIZEVNDTETY,

ZDIRIVF—DENRBREUTCRET DD, BEHNLREULET,

BERDRETIED O

BREGDRETZDT, BorBROBRENSBOTNEET., 20

BR, BERBTCLOTEBRNEAEATHOTVEET,

BEEIPRETBTLET, BROBENE<LD, RESETIECSE

>

ZDF DRI

Q@ ENEFRERIDNTHOED (AN ZRDHDIE

O REIBTE (U) &, BETIVRE (=3E1keHbiZDITAEITD, B
HONEE (mol)) [CHAITHENSTE






images/00256.jpeg
252

Chapter 10 #&#F

10-4 eB#E& [RARZHE]

dAdzsE2&5 !

F

AERORBBECSENIRTFOME, X FREM
DS “6" @ !

BURFIRED % 75 MAR T RO R TR 2.

EOMABRFEETHILKLULBRBELRDT, BUKIEE
(12) £FREHE(74%) PREL.

fo

AN
z
®

AREBEREXN-VORDE S HARAROETHETNSEZ LHZWVTITH,
95

D> BEMTEEADNEET BT, ﬁ%ﬁ@%t:zﬁf:’)i?o

R FhOREFOH
- RNAROHRICEENZRFOREEZALT,

EOBEERHBRI1D, 6D0BIE ¢ FOEOT, H15ME.

BARIE, BDETIEDKICEZ Y bH3EBHBDT, 318,
(KbLLIF, p82OTILHZHEBRLTILETW)

TomEmE EOEmERC < 1.5/,
BOETCOEANSARICEENET,

B TIEZO % BKOT, BEMTFROET ORI 2ETT.

(G
- ERX—VDORDE I ICTRBEROBEE2DANB L, 12EDHYET,
a & r DER
- NAREBEBECIE(IERBEO—LZRLET, RDBY, ¢=2rTY,
FEIRE
6 D DIRDAETE : 5
—_— e PN 2 A = <3 N = B -
~EROGR X100=74% &7 £9 (B CROH 2 IEHBAL FT)

FERICDOVWTIIBEE7T4%EREZABRIFTTHEVLERVE T,

EOUARFELAARBELED, LTCHLIPUBEZL VSRS, &

ERGEMHBELELCICBEYET,

(O"BARF & Icm’B ey "© Tmold fc Y " DEH#I IOV THRMTY o

T

HELELD,






images/00498.jpeg
92

Chapter 12 BfRE

BEBTEIRE (mol/kg) ZENEKT. BETEIRE(mol/kg) &I, B ke
KB TVSBEOMEEDILETY,

&DT, 0.256kgDKICHILD— 273‘180 molFENTNBDT, ZDKBRD

HETIRE [mol/kg] [£3

9.0 _
180 X m 0.20mol/kg

EBDFET. KDELHKILERIF, 1mol/kgdhpzD 0.52K ERT B,
EVSZTEERLTVBODT

0.52(K-kg/mol) X 0.20 (mol/kg) =0.104 (K)
WZIC, Fe(E100+0.104=100.10C €

ET, RICNaClZOVTTEH, NaClD&SIKICBITA A VIS 30H
EBDTHS, BESETFORSLREEZBICEERIYRTT.

NaCl — Na*+CI"EWS &SIKBRPTBHT S
DT, BHTVSBEONERS 2SR > TLEVET.
SN I—-REBDUEKBREBU
RRICT BT, K208
BHFOH MER) PRALICBNIE
&VDT, NaCl — Na*+Cl&
nézcuﬁgﬁéc
NaCIs o x Lmol g &ine
m53tkn0§§o$ot

9.0 ole
mx—xSSS—‘l 468 @ &

AT BNED
BRERORERE TS
BTERU®

HETLRESNTE !
BEUBED

GG 12-7 ([CX G

EIRA KNV EY 1008, BBIRBIINYEV 100 (CHBREXZE2.008 %3
DUEBREENENSEUEZEEDRERILERT .





images/00259.jpeg
255

NERBEEEBDLILAETFDEN

]
g
2
=)

| BEBEORTOE |

[

(2[@®) 1 BOHDRDL(FEH

(1@%) WHEY YUBEEHENTND

2BHDENINEO>TND

REBERF
DAUREF

BB FENTT
ZDBBEBRODE
RRDAUPR

B

PO TREIC
REBLBIKD 3 /I\NH—2

=]
RFHEBDT

Wanizta

ow

RBR3DDEREEZ Do

RBICFHEFOZIK

RFDBHELBZDHIE

-

NHRBIEIED

Ay
&
nDCO<

S

B o S
[ e} o
S o
o LA
VB
S <
B <t
R0 B
o m=
SN Mg
O onN

BORL.






images/00258.jpeg
254 Chapter 10 &&#F

10-5 EID A B E LEOIFBTDEL

AFREBEGHOUFERTFS, EEL5LMPREICFEED
EEBOEEZLTWVWS, BOELUDILEDHDPLES LT,

NAREBELEOIUARFIRETHEBEEE LTV S LEREBLELED,
ETHPUTLBDHE OO STRUICEO>TVBAENBTLE D,
TTHSAR—VRZDHPE L TVWETTH, BERIGFHTELHITEDEVE A,
BIN—YE TTEROBRBEICOVT, BELHBIIINTHEALXLDOT, Kl
B5BEVAIRLIO-BANEEATLREL,

FTIEFE) DRBICEE >TVS EENTVB) HFFEAA—ILEL&L D,
EX—VORDELSICRF (BK) A—mEIcEy VUEHOSNTWEELET, ThEl
BHETBLE, 2BHDREF (K IF1BHDRF ER) D IEHDETAITIFEVET,
ZDESICLTCRBICEE 2 ERTF (BR) OBHEL>TVHDN, RAREEEY
EOIARFOBETT,

h5, EB5LTUER=74%ERBEMEICEDDTI,

ZDEHEGY O—ELYNVES 2D, EOMLHEFORMEFRRARBIEBED
NEROFIEZDTY,

ANEREBELBOUARTF TR, TOELGYH OBV LETREOTVETY,
TREDESILEL>TWVWRDLZE, BRITRTF ) HFEL oA B, COAETY
ZEOTHBELTWELTY,

ANEBBBIE TR, BX—Y DL SITERBRERIES ADIEHDIAFRIIZES
L5, BHIEENTLET,
A->B—o>A—DBoLELBI LT, AARBBEN CEHNBDTTY,

ZDA—-Bo>ADRYIWH I ZECTEO AP RBBEDRARERLTVET,





images/00242.jpeg
238 Chapter9 {b®RIHE

@ ATy 7@ EZShIRETXIVF BT HBRICET,

B Z1E0-H DA TR F—nH"459kJI/mol &L 5 DI
[459kJ D TRV F—%O-HDFE Imol C5Z 2 E0EHICATBNSB]
WS ZERRLTLET, DEY

0-H (%) + 459kJ =0 + H e (a)
EWD T ETTs
OB BEECEZSEUTOEICHUET,
H-H (%) + 432kJ = 2H  «oee )
0=0 (%) + 494kJ = 20 -+ ©)

A7v 7@ ROFVEEFHEXOMEEHLTLL,
SkbI- OB P HTEROWEEH U THFIETH RS EDICL, Q%KD E S,
B, ATy TOTRO I AR R L

H-H (5 + ‘50=0(ﬁ) = H-0-H (&) + QCKJ) | wooom )

FEDOH-H (%), %o=o G) R () R (0) ABAEHE £ 5 T e

FUOH-0-H (KD 1 D TICEO-HEWHIHAN 2DEFENRTODIEEZF

L&do

ik (@ KU, Tmol®O-HEWIREEAE/NTINTIZT ZDIC 459k H¥ihEE

BOT, ¢D2ED2XA59kJOTRLF—HDHECRDEVWIZETT,
H-0-H(%) + 2X459 = 2H 4+ 0 - (d)

HEREETY,

H=H (50) + 00 (%) = H-0-H (&) + Q (k) | ()

+) oH=HHC + 432k (b) < (b) DEDEANE R
+) 0= F0-0G) + 5x494k) (© ~©xTELTHEDE
+) H-0-H (50) + 2 X 459kJ = 2H + 0 - G AOER

(%) DFNTOWEEMTI=HIZ, )+ () +(c) +(d) ZaAHLET
(53K p.232 LR L TY).
CNEAETEE 918 =Q+432 + 247 Q=239k) -

QREDEEDTH, () + %Og(ﬁﬁ) =H,0 (%) + Q k) I

RIS EOVDDBEDMUF TR,





images/00484.jpeg
78

Chapter 11 &k

" B
(1) EHO20CTOENSHAERTVIKE, ITFII—FILORIENSE
xENTTR.
JIFNI-FI &

(2) #tEhm3.0 x 10°PaD RN SBAB TN E, KDERGEMIRERZDHDD
[F70CDECBTT . AGE=KKEDEZICHETDDTURR.
70C &

Q) DFEADEBVENVNSDEF, HFEDBEDHHNBNENDSIETT, 9
FRENDBVEFEEREDIREDNSSERICTDDICAETRIRILF—DUNE
BODT, BRINELBODET. GUEATICBNT, 3SDDYEBETRLEHSK
HEVDIFKTT,.
x5

oA A 11-4 (CXHE

FEEEZSNBDBHMBBPIC, [FOREDFYEZ0.10molHA LR, R
DBBVICER K. 212U, BHEPOBERFRBIC27CICRENDSBDEL, I
DYBEDATCTODRIEZE3.0x10'PaET 3. Fiz, IKEHMR=8.3x
10%Pa-L/ (K-mol) &9 3%,

(1) BHEOFRDN10LDEZDK[FDEN P ZENHF 2HT TRD K.

(2) BROUBZENESKLTVLKE, BBAICREFDNELRZ, JDEED
FREV, EBENEF 2HT TR Ko

(3) BHROFBEEAOLEULEZEED, BRAICHDRIFDIREDYEDY
BETHEIHF2HTRO K. 2L, VERIEDREDESSH
TUHFELBRLBDET B,

Eywe

(1) PV=nRTZEEDTKDIL&D,
P;yx10=0.10 x 8.3 x 10° x 300





images/00241.jpeg
95 gaTrnE— 237

Q TICRUEBEIRILF— (kd/mol) ZBNT,

<5 RDORGDRIDHAERDKo

SIRILF— H-H:432kd/mol
0=0:494kJ/mol
O-H : 459kJ/mol

YR Ho () + 5 0,(5) — H0 (80 E—

PHFTED

oHn?
BoKiDBEENE

EER PO} ROVREFRERE, IRILF—Q kI ZRNTET !

Ho () + %oz (&) = H,0 () + Q(kJ)
JL Hox&LHLL!

H-H (&) + %0=0(ﬁ) = H-0-H (&) + QkJ)

Hs ! D
BEBLED!!






images/00483.jpeg
EOBEKHODRERTH Eh
o ROBHVICBEZ &Ko (x10° Pa) 0 ®

1.0

() T, LOBHESZ
& 2

@) RODSBHESZ O

@ 0~ O-00%K ///74:
BEALEFAENS D, =

(4) xDIREDK (K) Z, BEK)
BEZEZDEIRICUTCENENZDEPHTESBRDD.

O T 1= S

2 ZER @

¥ 0-0: 8% -0 #E O G
(@) KORIFTREDKICES. & 5

AL 11-1, 11-4 (S

EOBEYTIFLI—FI, T9/— ITFI
U, KOERSEBRERLEEDTH (x10'Pa) I_T"’ Lo el
B ROSHNICEZ Ko L /
9 / / /
(1) 0TEBNT, REENE 5
EAZVDKREDYED 8" /L 1/
(2) XKEEHN3.0x10PaDE=E 4. 7
D, KOBEGH EZETH. »
@) HFHAPBEBIEEZS 00
N30EFEDYED, 0 20 40 60 80 100

BE Q)





images/00244.jpeg
240

BRTERGBOIC, [V|FTvoEDIFLS,

]

Oy O O0O4dy O Oy Op Oy0c

A/

- FELY

FTvY

\ ./
D N
) )\ / I

BafbEHER,
[TRILF—DEVYE+ I R)LF— (kJ)
=IRILF—DBELME] ELSRRERLTVD.

BEFHERRF, EACRBY, BRICERNESE<.
BACEMNEIRILF—DOFSHERSHARIY, BBRSRARINTH S0

REE(E, WE 1mol NEEFR O ERIBL T =B 1ERFE CO, &K H0 [T
BBIEE, RETIHEDIE, MEITDINEDRYZE1 £T D,

ERAR, BE1molD, ZOMDTROREBRFEDSERTDEE,
REFLGRINIDIAEBEDIE, ERTIVEDRYZE1 T D,

BRI, WEIMOINKREDLEDBRICEIFTDEECHERER
RINTDHEDIE. BIFINEDREZET1 &I,

PR, BEBEOZKBRNPIHOLT, KHOD 1molEmMIDE
ZICREITDHREDIE, KHODFREZE1 T B,

REZEICHTIREEHREXDORKRZEEBLTND,
XEDSBLEHERRNEEDIENTES,

AZRDFEANICETNT, 5R5NEZVKDOHDOREEAERD DRNEHE
RDBZIENTE D,

BEIRILF—E, [A-A+ Q(kJ) =2A (R>0)] EVLWSEKZEED
IRILF—DIETHDo

BEIRILF—ZEBVNT, RBAZRDDIENTES,






images/00486.jpeg
80 Chapter 11 &k

ZNICRALT
_20x8.3%x10°%x300 _ ols
T 15x10°x8.3 0 e

b

ZNITRALT
_2.0x8.3x10°x280 _
: = 8.3x 10° =58

ROBEVICEZ Ko

9
9

(1) —28C, 1.0x10°PaD&HAFZER—BENT127CICI D EFEAKE
PalC3h%

(2) 1.56%x10%a, 6.0LDO&FIE, B—BETA4.5x10PaDEE[LN,

(3) 177C, 5.0 x10°PaT9.0LDSKIF, 77°C, 5.0L TfAIPan,






images/00243.jpeg
9-5 BEIRILF—

O_H (ﬁ) + 459kJ = o -+ H ...... (a)

H_H (ﬁ) + 432kJ = 2H ...... (b)

0-=0(&) +494kJ =20 - ©
BETED] wwromisrasommanicing
|pHE %\GQ@ =H-0-H(&) + QkJ)|
+)2H=H-H(R) +432kJ - (b) OTDEANER
L 4+)0=-0=0(&) + 1ia0akg - OxpELT
2 = 2 MAZEANEZ
P H)H-0-H(§) +2x459kJ=2H + 0 @

918kJ = Q + 432kJ + 247kJ
Q=239%J ---&

H-0-H i
O-H Dt
2DEEZBON

ZNH p.233 BRILETHEL »
KLEBULTTEDLSICR

= e tvakh l






images/00485.jpeg
(2)

)

_0.10x8.3x10°x 300
Py =
10
P DERIESES.0 X 10PakDNENDT, 10L THRINTLHETHS
EDDDET,
P =2.5x10'Pa @ &3

=249x10*

BEN—EOXHRAEBENSLTVKE, SHROEDDRELBOTN

EEXTo ZUTEKEDEBEZFULBOREEIC, REDFEELKT,

DED, COEETTRDENRBFEKES.0Xx10PatHELIBDFET. &

NEQEDIREAERPV=nRTICHTIEDHTVZEZROBKXU & Do
3.0x10*%x 7,=0.10 x 8.3 x 10° x 300

0.10x8.3x10°x300 _

3.0x10* 83

Vo=

1,=8.3L @ 3

RUNGETZEOBZORICRST, RICGEOENBRIEDEES
D&Y, COEEDEHELTHET ZNADYEEEY (mol) ELTE
FOREAEXERENTL&D,
3.0x10°x4.0=n' X 8.3 X 10°x 300
,_30%10°x4.0
8.3 X 10° X 300
=0.0481
BEBHE0.10MOIEDDT, REICH O ENEONHEEE
0.10—0.0481 =0.0519 (mol)
5.2 x 10~%mol &

n

SHEEHR=8.3%x10°Pa-L/ (K-mol) £EFBEE, RDKHDHFEEZ X Fo

(1) 27C, 1.5x10°Pa, 8.3LT20g D&k
(2) 7C, 8.3x10°%PalcBWNT, BEN2.08/LDSHE

79





images/00480.jpeg
74

Chapter 10 #58#F

AMTEZnSEEUTHELKILED, TITIRERIITPEY RCORBRIBES
UTRDNTNE T, Zn** &SP D2BAE O EBDERRRFCO1EEE
UTERFEUL& Do

(1) ZnSTREMHBFPICZN®*, ST DZNENNHBFOT LR, ZhHK
RRTICBERDZOTEE @
@) & (3) BEEMEST, KHBRHEL &S,

BAIBT 1cm®&B7zD 1mol & 7zD
[y (3.6 x107%)%cm?® 1icm® ?
g8 ? d(8) (=B (g/cm®)) 128
CD# 8@ {8 6.0 X 10%(@

2) T8H%F] & Mem®BizD] THERDE, 1ecm®’BiZ2D D C O @BH
DHDET,
8.6x107%3(cm® : 1 (cm®=80@) : = (&)
(36%x1078)3xx=8
_ 8
(3.6x1078)°
=1.71x10%

x

1.7 X108 @ &3

3) QDRRNS, Mem®Bizh] & [Mmoldkizb] BN, BE
d(g/cmd) hhHDET,
d(g) :12(g)==x (@) : 6.0 X 10% (@)
6.0x10®xd=12%Xx
o 12x1.71 x10%
6.0x 10%
=342

3.4g/cm® &

(4) Affp.265&D, BUBRFDIDRETELTHE, RFOPDREDE

%&(Eﬁ%a‘éiéﬂé@'ﬁbf;mo





images/00240.jpeg
236 Chapter9 {b2RI5EH

TIERUERA TR F—k/mol EALT, KORIBORISHERSD &o
AL RIF—H-H: 432kJ/mol, 0=0 : 494kJ/mol, O-H : 459kJ/mol

By () + 5.0, () —> Hi0 (50)

ZLDBEETE, BEIXIVF—%&
RDESBRDEDHHTEET,

BV TRIGAZRD B HDHE LT

(RISE) = (EBMEDRES TXIVF—OH) — (RISYIEDES TX/LF—0F/)

THEE &2 LHLCBERLTLEVE T &,
ZTT, RD3RTYTERAVSTETERERDTVEF L&D,

(WEni| A7 770 RORVMEFHERE LR VF— Q) ERNTRT,
RDE=ODIE Hy (D) + %02 () — H0 (5)

EVLDRIBKRDRIGHTY s D TRD BHFHIER%E
Hy () + -0, G =H,0 () + Q (k)
EHEERG H, CNTEHHTEHUEFEAS

ENENDYHEBRHEEDITLRTEERL & Do

H-H (D) + 20-0 (50 = H-0-H () + QkJ)| (%)

ATy T@QERT Y T@®IEp 238 THEHRLET,





images/00482.jpeg
76 Chapter 11 &k

ROEMNCEZ Fo L, SBEHKIFR=8.3 % 10°Pa-L/ (K-mol) &F 3.

(1) 27C, 1.5x10°PaD&GFEH 33.2LDBRICADOTVD. TDBEEA
DRAFEDYEEXf mol Ho

(2) 2.0molD&AN1.66 X 105PaT, 2.0LDBRICADTWND. D
BEANDSKAEDREFRI KD,

8) 1.0mol T77CO&ENS.0LDBERICADTVND. CDOBERDSIEK
DEAHKEIPabh.

i 3t
S[UEDIRES IR PY =nRT[CEERANTBIETERDNREDET,

(1) T=300K, P=15x10%Pa, V=33 2L Z{ALT
1.5 X 10° X 33.2 =1 X 8.3 X 10° X 300
n=2.0mol @ &3

(2) n=2.0mol, P=1.66 x10°Pa, V=2.0LZRKALT

1.66x10°x2.0=2.0x83x103x T ,“

T=20Kk @ &3 m

(3) n=1.0mol, T=350K, V=5.0LERALT
Px5.0=1.0x8.3x10°x 350
P=5.8x10Pa @ &3






images/00481.jpeg
XDT

{3 _173x36x10"°

7 ¢ m =155%x10"%

1.6x10-%cm @ &3

SEDHEICDNT, ROXEDQD~DICSEBREBEZEAN K.

SUFICIEK, RDOKSBHEEND Do

)

IO TRYSNEZ2DDKEE, HIDZERDEDE, [ECHEN
DBVDICHFHBRICEDD. CORFESMED (D) EWVD,
S[UEBBICANTH L ERERICR O TRBFDEICHRL, BEEZE
NAICIBINDRET D, BUBBSHZDDZDHZESHED (@) W
Do

S[EDKDFOREETFTCVKE, BIREERICRELRD, &
S5ICEERFICED. CDOKRIBELLE (@) LS.
BREPDKDFHEKPICROET (EHRTD) HE, ZRPERD
@2 TR KD FHRAPICRD (BRI D) BHZELVWKREZ (@)
EWS,

CDREDOENR, BEICKDTIDITRED. ZDOEHZE (®) &N
Do TBDS5, BHEAICREDEFEELT (@) ISELTVBLE, SfF
DEAR (®) [CKDTRED, BHERICRENEFELTVBNEER,
SUEDENBREDRESFERICK O TRES.
RIFIREDKDBEZE LIFTNKE, 100CERICRERTD S5R78
DNRELVIBDD. CORKRZE (D) &3,

@aﬁn

ARD P.270 ~ 275DEB T,

©
T

@FEH OREELE OSKFEE O RIIRSEGRSE
o #it & 5

75





images/00249.jpeg
101 gewroma 245

| EBDRRNET |

R=ILHI>EN
IFNICHEFDENT
VBRI A=IU»

RFDIRD
HEFHOSNHED

BDILBBTF NHERBIEE
(BB FIFAHIRERS)

EROBCSEBF TCADNDIIL

B BHRFPORFOH
B (1 BORFICET D, REERICHDIRTOH
© a&rDBAR

a: BB FO—LDRSE BFEH), » RFOFER)
O FEE (=RFOHE + BROKE)
® BT ©“1cm*HED” © “ImolHizhD” DX

FRTEXDLEZEZD
BIMCRIRICBREDZE
FNFHEETEDZ

nsnhs
f:okXARE





images/00246.jpeg
Chapter

IXL®HIC

Chapter 3 CRFDEA BRI ODVTE > W L E LT,

ZTTIRHIDURL, BROBEICLDVWTHNTVWELVWERVET,
FTRERBOBERBEZHB LD L, 14V ERDBERBEICRNTVERT,
TNZTNRDES ICBENIDICHIFESNET,

SEEDIES L S 2 )
RO AT - CsClaY
s B AT + NaCl#d
C ANAREBREE +ZnSE

BFLETRIADZVAHABTRHYEITH, BZEB> TEBFZEDTWIFIFIRLT
HLLOABRTIESHYEEA,

BEOBEDNEDLIHALTVEELTDT, HESHTICMIBATIE
T,

ZNETHERTEIE
FPRERBOBRBE HFOUAKTF, BOILAETF, NARBHIE) OHPEZEL
£,
ZTO®’, AT UREROBEEZEBOBRBETHIAREZEL, LENS, BRL
9,





images/00488.jpeg
82 Chapter 11 &k

BREERODEZENENL,,, Pn,ETBDE
. - . BR, ERTNZNOVT
Po,  Pn,=2.0:3.0 PV = uRT ICBERALTE,
Po,+ Py, = 8.0 X 10°Pa BUEHIRKDZEN
EBBDT
8.0 x10°(Pa)x 2.0
2.0+3.0
_8.0x10°(Pa)x 3.0
L 2.0+3.0

=3.2x10°Pa

Po,=

=4.8x10°Pa

2/F : 8.0 x 10°Pa, EAREDLE : 3.2 X 10°Pa,
EROHE : 4.8x10°Pa ©-

S Gl 11-7 (S5

HRIIMPERESE TROKDICKEERTHEL,

BEARDKMEKBDKZE—BSETHEEAE
Ui2&EC3830mLTH oz, REK27CTERA
DREDEAIF9.96 X 10°Pa, 27°CTDKDEIF °g

RIUEX3.6 X 10°PaTHDET D, &iz, SKEH
R=8.3x10°PaThdELT, ROSHWVICEZ &Ko

(1) REULESEDODEREPab.
(2) REULESKUFDOYEERE mol o

BOEZENBVNEB & OEBVTUERD Y I TORBETIN, #ULIEHOHK
Hho BERICKHODEET IRETHIEEZFU&D,

1) ROBIK[BEDDEZE P UKT . BEARICEKDEFETEIDT, FEA
[CEESEEEULNP=3.6 X 10°Pa bHEELTHEELET,
ZD2DDHNEDHIHNAKEEDDEOTVNBEERET,

Pgu+3.6 X 10°=9.96 x 10*
0.36 x 10*






images/00245.jpeg
10-1
10-2
10-3
10-4
10-5
10-6
10-7
10-8
10-9

Chapter

famiaF

BRI FORER

TRESR [FDOIARF]

TREES [@OIHEF]

TRER [NAREEE]

(RE) AARKBEBELEOIARFDEL
A7 VS

A4 >#E& [CsCIE]

A4 &g [NaClZ]

A7 & [ZnSE]





images/00487.jpeg
ZLDORIER TRHEDYEE (mol) HEDO>TLBRLDT,

; R e PiVi_ PV

RAW - v LDER =22 P
B KICZRIBTERE

ICEZRAULTEIRTDDTI . SNTEBEAZN

1.0x10°xV _ PV
250 ~ 400

P=1.6x10Pa @ &3

1

1.6x10°x6.0 _4.5x10°xV

T T
v=2.0L &

)

®) 5.0x10°x9.0 _ Px5.0
450 350

P=7.0x10°Pa @

#35%2.0mol ZEHR3.0mol ZH41E16.6LDBLEICAN, REZALTCICRDE.
RESIMBDEEESIUFDHNERFZENZNTPah. 2L, [IFEHIF
R=8.3%10%a-L/ (K-mol) £33,

DENE TS BRBBDZLE, ROKXIICUTKDBIIENTEET,
O FTFEEZEKRDD
@ PEBOHUNDEDHEZUSBEIIEZERWND (Pt Pa=na t ns)

SODRETE, FTFEREBREZOELXEXDICER, EEEBULET,
SUADIREEATEILPV =nRTIC, V=16.6L, n=5.0mol, T=320KZEKALT
Px16.6=5.0x83x10°%x320 P=8.0x10°Pa






images/00248.jpeg
244 Chapter 10 f&&1#F

10-1 #a&FoiEs

CHERBTORER, [EEOBERBTF] & (X OBRR
Fl D2BEHHB.
[EROFBRBF] TIE, SEROBMBELIHEINRL,

LERDBER I DO/EIRFRIIBEORFLABBLELASL (Na, Al, Zn
BE), AFVEROBEE 2EBEOREFHEHLET (CsCl, NaCl, ZnSkE),
FTRY Y TINERBOBRBFICOVTHMELTVWEE T,

- EEDERBT

p.82 CHALIELSIC, EBOESRFICIEHLIFEF ALIFEF ~FH
BREWEDIBEL DY, EOBEICEZHIE, BRFICE>TREOTVET,
BFEREEZADE, RESLIEELTVE T,
ROMIEMICKREZDSNTVWE A A—ITTH, ZOBEZDHSNHZDEN
T, DI ARTF, BOMARF, AARBEEDIBREICIHINDIDTY,

FNENORERFICH LT, MDNBORRD5DTT,
® EEEFHORFON
BEBTFEVSOE, [COBENRYBEENTRIOPERENTOET L) &
WS 1D2DRYIY DT ETT,
® EREH(1ACEFCETS, HEENICS3EFON
© ot rOBE(c: BERFO—DNDEE BFER), r: BFOEE)
© FRE(=FFOHH-EROGH)
KERE VSO, BROZHHICEHZEFOROHAEELEEDTT,
(2w eBEFE>TVBRES WS EDAUPTLTLE S,
® “HEEF © “lem’HEY” & “ImolHkY” OTR
TD3DETHRT HHESEL T,
1Tcm*Blc) DBE=%E
TmolH iz DEE=RFE
Tmol DRF D=7 RAH KO%6.0 X 10218
ELTHELEY, ChoERL, MO TLB3LOERTHLTLEST,

O~@D52(cDNT, <HhLLMEBLTLEET &,





images/00247.jpeg
243

PE—
PHDPITL

QCs* ONa*
QCl” QCI”

[CsCI 2] [NaCl ]
Qzn*
05 = 1AVBETTES
| BROTAVRERE
/C; AW p.56 TRAZL»S 7,
-
SN
e

[ZnS &#] . J





images/00489.jpeg
Pax=9.6 x10'Pa @

(2) S[EDREESTRINEKD # (mol) ZRDHHET
9.6 x10*% 0.83=nx 8.3 x 10°x 300
n= 9.6 x10*x 0.83
8.3 x 10°x 300

3.2x10"2mol @ &3

=32x1072

iE2fER 66 MUCCHEEOI

RDOXEBDDO~OITBERBEANK

SUEDREHRRICHEBICLEDNSIRBOSGEZE (D) LN, [HFBESDOHE

0], [(@) BBV EWSHEZESD. —7, REICHEETISMEE ()

sV,

THITRED (@), EHD (®) REICBNTI, REKBEHFORETEP (@)
FENIBL, (@) EBBRLTHRN,

.....................................................

BRKAKERESIMEDEVICOVT, LoDDEICANTHEXRLLD,

OEESHE O0AFTHH ORESH O8RS OEVO D

e Yl 11-9 (XY

1.5
SEOENEP (Pa), HBZEV (L), BE P -
ET(K), NEBEIMOIETDe BEIE, 10 ”/2’74/
300KICBFBIBEORAEDKH(P), 7 N
_ _ PV 0.5
(1), (DT, 2= DBEPD \_®
BRERLEEDTHD. ROSHVICE 0 5 i &

Ao P(x107 Pa)

83





images/00231.jpeg
92 REBmoEE 227

RIBERZRD !

(BRIRRDRT B)
BB IE, 0, ERULTCO, EHO0ZELEEBTE,

- RIETINBDORBE1 LT,

(EMBRDRTY )
- RATRORECEBHSENT B ECHADIZREDNT .

- ERNTIVHEOFHE1 ST B,
(BRERDRTYB)

- ‘aq” HBBOKERT.

- B BNBEORBE ST B,
(PFHRADKRTY B)

- B - BEOSKEROBACKD, EHEBD,

- K(H;0) DFEBZE1 I3,

TRIRFAD BB &
BiF<RiF<safk
DIRLF—DBEFENS

— = 3H
]
R
B
B
o
£

CCiTﬁaE%l






images/00473.jpeg
BOKSICAUAZSDRTF (K) HBICER 2 TRF K) OPLERS
SEENBRERNTEDEERDEE, & EBVTRE.

(7) CORRBFOHEICSDD, RFOFERBFA/N—tY bh. B
FHITER K,

.....................................................

1) Eﬁ%ﬁﬁﬁZﬁ)EﬁD,%ﬁiT@@WHCED.W%E3Dﬁﬁ§é

DT, RFOHIF

1 o
x12+5x2+3=61 @ &3

o=

(2) NAREBBECBOILABFTERBERARUT, E556F>UDEFHD
TWBDTURE. BUEIFEDOUDEFERO>TVDODT, BUMEEDILS
BEEALTT. 1218 @ &

) komlczBLTLEZEW. ZUT,
NBEEEDKIIC6DD=AFIC
PFBE, 2r=aEVSEFEHN—B
THHODERT, XEFRLT

=5 &8

4 FE=KEBEX®E] TIODT,
OEEBREZLL, O8SZELY, &
WSFIETEDHEL &S0

DEBRICOVTTIY, NBEERDKSIC6DD=AFICHIFET,
g3, 1DD=AKER, Edbe SH

gamztmm AvA
KOT, "BEOBEER
=ZAROBEHE

EBDET, ¢
1x1072(m)=1(cm)&D 1 (nm)=1x10"°(m)=1x 10~ (cm)

67





images/00230.jpeg
226  Chapter9 {bEEmER

0-2 RiszoiEsE

@ © © © © @ © © © © © © © © © © © © © © 6 o © o6 © © © 6 © © © o © 0o o

4DDORIGHERBEALTOROHAY EZRZA KD ! H

RISBRDRA > bE TEDMEDHREKZ 1L TRELERERZED] TY.
EAGBRHPRETIRIENT, TOLZILEE(FRNE1) ETHIVHEIEDYET.

- BRIRER- - ME Tmol BT 2ITBE (KO, &R L, CO&EHOILHED EEIC
RETIHEDI L, 2FY, BRIIVENEHREZI1ELET.

B e (5) +2-0, (5) = 2C0; () + 3H,0 (&) + 1560k)
32l CoHs DIRNEER
ERE-ME Imolh, TOMDTROREGCHEBFMSERTZLE, REFRE

BBRTZHBOZ L, DFY, ERTHINHEHOFEHRE1ELET.

Bl c@s) +2n, (8 +17Oz (5) = CH;0H GR) +222kJ
1 o e R CH,OH DR

cBME--ME Imol B, KEEDZSEDARKICATZEE, REFERBINT S
HEDT &, DY, BUHHHEOEHREI1IELET.
B NaoH (B) + aq = NaOHaq + 44.5kJ
#=H NaOH DiafE#E
- & B EEREOKICARDSPFML T, KH0) BN1molELCS & EFICRET
DEEDT L, DFY, KHO0)DEHEI1ELET.
Bl Hclag+ NaOHaq = NaClaq + H,0 (&) + 56.5k
®=E# HClag & NaOHaq D Fh#1#Ek
&T, Chapterl (p.24) THMIEDREEMICDOVWTHFEL LE LD, KEEL
THLROMAYBRERTYT . ME Tmol RIREEZ(L T B & T ICREFIERING
BEEICDOVNTH, AEEABAEELEDNTEET,
BIZIE, KHO DREE( TRILEARERERTHEL & D,
H,0 (B) =H,0 (&) —6.0kJ - @
H0 (&) =H,0 (R) —41k) oo @
ORD& S I, BESREICET S (BR) &= IcRINT 2H-RMM, ORO
£31E, BEDSHICEILT B (KF) & ECRNT ZAERRBEVVET,
ZOYT, FHHSBEHKICET S (BE) & ETITREINZRERER, SHHE
HITET 2 (F) ETICRESNZRERBBEVVET, fich, RERS
HUET,






images/00472.jpeg
66

Chapter 10 #&#F

3
4><%mf3 4X4n'><(ga)
= x100= %3 x 100
_4X4X314X 292 x4
- A X3XE, Ben
314 x1.41

—T X 100=73.7 (%)

74% @ &

A Xl 10-4 (CX I

RIRYDLDBRIE, EROXIBALRBEESE ¥
EDTWVBe ROEHWVICEZ &Ko 2 La=0.32nm, o
¢c=0.52nmTHBEL, Inm=1x10"m,{2 =1.41,
{3=173T#H3E93. TEMgDEFERX24.3T, 7
KA ROEHIX6.0 X 102/mol THBZEHAVTEW,

(1)

@)
3
4

()]
(6)

BICRUEAABEOBREMICSEND IR

YO LRFOHEER Ko

NIV D LRFORMBESR Ko

NRIRYDLRFOXE &, BPDaKEZEcEEOTRYE,
BORYIRY D LDRESRF, ENBRETHDETD. JDBREMD
## (cm®) ZEHHFIMTER K.

RIXY D LORBROBE I g/cm®he BIBF IHTEX Ko
NARBEBERBICEXROL1EBEDIDDREF () [CETBKIIC,
2EBBDRF () HBE LTS, BRF B N3BICHEOTVDEE

23, J%Faﬁ@ﬂé%&la:é?ién§o

[RFOEBRDZE LHSREE] [RFOPDERLER]
A
*0 = ’
Ex0) g
M





images/00233.jpeg
9-3 MELBEREESS | 229

42Ty IT,
meFnielzE
EDAL®

C,HsOH (&) 1mol Z= 2R L
T, CO,&EH,0 (R) #EULDEE,
1368kJ DEDFLE |

' CH:OH + 0, = CO, + H,0 |
Rit¥

ZFNERODATYTT
P3IHSVNVALP

FHZEDF, BAEEADRFOBNESZSKIICTS '

C;HsOH + 30, = 2CO; + 3H.0
R &

B P0] REFREFSICERLTESNZ, PHOREEMEIS !

. C,HsOH () + 30, (5) = 2C0, (5) + 3H,0 () + 1368KJ
: IRLE—F IRILE—E RiG#H

CCiT%OE%l






images/00475.jpeg
BREOEHRENBEEETEHDHDT, HLRLIDBULNEEA. —
BN 2r DIEBBHDNTEDEEZX L& Do

ENBFOERNSEBRICERETSIE, EBOELEXDDET,
IEEE%@EE(E&E@GD'G, BIN—YDEDRKD

(&) + (&5 =@

%+%¢2=472
2 g% 36912
_9_96,2
e

(7) REXEZEROIBBECTY . NARBBELD CTRED74%ERITNTE
DRVFEAD, CITREREPAEFEELTHRL KD

BARTFORRER (4) KD —F— 3*/— , RT3 @%El&t—mst B8

FICSENDRFOHIF6{E 'C'Q‘D‘b

6 X %rm’s 2&)( in—;s
X100= %X 100
ﬂaz.c \&J—X(2 )2 f’
2
— 2 X\4\7T)'\ x 100
T T3 x4 x 206 X7
3.14
= X100
T3 xy6
_ 314 e
x100 Beeauce
31/7 @fﬁ@cb‘g&'?ﬁj
=74.2(%) (~ HoTHELNK

74% @ 13 TP

69





images/00232.jpeg
228  Chapter9 {t2EBEH

O-3 sk HFEXEHESD !

4DDATY T THAEFBEREFE>THKD ! ’

TTETIE, BMEFABRONEDLSBHTEEBERLTVDD, [TOWTERFLEL
feo SER XENSBMLRARREZENTHEL LS. 4R T Y I THIFET L

FTR/—IVCGHsOH (&) Tmol el il L C ZBEIRFR LK (R) LB &
E, 1368k DAEHET B,

RAF7F97D: EAShTLARKBRIBERD ?
EDRIGE (RGEH £ - BRE - PR HT,
EDLEMEREICLT (Imol Bzl ELO) REENICTBHODREVET,
SEIFRFERAD DD > TVEDT, BRTIME(TH/—N) OFRE1ELET.

RA7v7@: REMEEDIC, ERNEHEIICEL.
IR/ —Ib(R) EBEFRO, A RISH, ZE{LRF CO, &K (R) HODEMMTY .

27970 : GHEEDW, EDEHIOREFOBRNESIELIIETS.
TNHMEFRGREFS L ELRLTYT ., BEETHLENOFEAZ1ICLEEE,
DL ENNFEUEEABZEILE>THANDRFOREETSAEL &S,
REEDBITBE O TELEVEEAK,

AFv7@ : REREFSICEELTEEZNA, MHEOREE () THETS.
RISRAZEDICELL T ENREYLBEDTIT D, ZOFSHEGDINEBZDHNT
KECEKRDPEOTLEVET, TIHVERABEBAPTVNETZBDE, &
BODTIH, INETHRLIELIEEFBRAR, RICHBELWT LIEHY EHA.

XARH S, TR/ —IWHBLRREKICBRDEEICRBLE, WS TEHDHY
Y. 2FY, JUIRILF—DBVIZ/ —IUD, BRERIGL, &Y IRIVF—
U)ﬁ&\:&ftﬁité(g?;%t%tt?ﬂ’é%ibf:, ENDE LT,
RKARIGIEEDIT T+IxIVF—] TlLizta (p.224),
ZLT, MEOEDIXIVF—IF, REILE>TEDLYETHS, RAIELLT
zhZhotERICHEOREE (B), (), (R ELEDLSICHELET.H
Ihabb, BMbFEAENIE
CoHsOH (&) +30, (&) =2C0, (&) +3H,0 G&) + 1368k &5HET,
% MAORELSHESHELER, HRTITELBYET. $h, REGEARGS BN
Hit, RAIT 3BT [CRI I EVS &S, MEREFELET.





images/00474.jpeg
68

Chapter 10 #58#F

%)

WZIC ¢=0.32(m)=0.32x107°(m)=0.32x 107 (cm)
¢=0.52 (nm)=0.52 x 10~ (m) =0.52 X 10~7 (cm)
K£DT, #FERK
3(3 2opm3X1.73
2 T2
=0.138x107? (cm*) = 1.38 X 10~2 (cm®) € &3

-(0.32x 1077 (cm))2-0.562 x 10~" (cm)

REFEOTROHFL &S,
1207 B@EHRED | 1cm’ipizb 1mol&7zD
Y 1.38 x 107 %2cm? 1cm?® ?
Bs ? d(=EBE) 24.3g
RFDH 618 z {8 6.0 x 10%@

FORDBEd(g/cm®) EROEZVDTIN, TIEXTTROEEDTIF
HOSETROENE B FF(EF1cmPBDDRFOHBEROHTH
FL&So
1.38x1072(cm®) : 1 (cm® =6 (@) : = (@)
1.38x10"%2x=6
B
1.38x10°2
2 DEDNDH DT, [Mem®*BzD] & MMmolbzD] THOSEEL
ESCR
d(g) : 24.3(g) =« (@) : 6.0 x 10% (&)
6.0x10®xd=243Xx
24.3 6

x

d=

= 6.0x10% *738x10°2






images/00471.jpeg
1)

)

3)

@

(5)

(6)

(@)

65
EFOH: 46 RUM: 1218 O

REFEOTROEL &S [T & [Mmol&ED] THOHEEL
%9,
4(@) : 6.0x 102 ({B) =z (g) : 63.6 (g)
6.0X 10%x =4 % 63.6
_ 4x636
T B.0x10%

=4.24 x 1072 (g)

4.24x10"2g @ &3

REFEODTROF L& Do [BAEF] E[MemPBizD ] DL THELET,
a®lem® :1(cm® =z(g) : 8.95(g)
8.95x =2
. 4.24%1072
B ol
8.95
=4.737x1072%
4.74x10"%cm® &

(3) MDA NIET DRIBIIBEE T,
*=47.4x10"%*cm®
a=%47.4x10"2 =%/47.4 x1078=2/3.62° x 1078
=3.62x10"%cm @

BOUHBFTINSERED 7
2a=4r @ &3 ;
a
@, (5)&D Y V34
2 1.41x362x10"° ;
I R p
=1.276 x10"®

1.28x10"%cm @ &3

REEEROBHBETT . BOIHBT RO TREDT4%ERITNTE
DEVEEAD, TTTEEDAEHBELTHELES,
BEETOREZ S, BT G aamé(at%msa BEETICEENDE
FOBEHBETI DS





images/00470.jpeg
04 Chapter 10 &&#F

_ 56x8.20x10%
Y= e0ox 107

ylF1ecm*BrEDDEEDRYD, BEZOEDEHLD
7.7g/cm® &

=7.65(g)

iEs2RE 52 ORI

SACUREDIABREEEE D, RD () ~(7) L5
Z Ko RIEUSRDBEEX8.95g/cm®Th D, RFEIF
63.6Th D, Efz, PRHROEH6.0 x 102/mol,
V2 =1.41, 3.62°=47.4, n=314%BE>T kW,

(1) BOMABFEEOBMUBFPICEFETD
AORFOHE, BUMEKRDK.

(2) BUBFPICEATIRTFOEEZEMHFTIHNTROK.

(3) BUBFOUBREBIHFINTRDK.

(4) CDIABFEDHEEND, BABFOHIADRE (o) ZHEBHFIMNT
ReHKo

() ARFOFRE,LTBE, HADRS « EHEEBDRRIEEDRIB
XTRSNDD.

(6) BRELTKRHESND, RFFEr DEEBMHFIMTTROK.

(7) BUBTFOFEICEDHD, RFOFBEDHSEEA/N—tY MHEDH
F2HITER Ko

Gy we

BUBFODDRSBENSIESNTVEE. ANSZIESNTNT, FZEK
HBDOHZEBERICT ZD2HICH, FTFEE [EMEF), [Mem®BD], [Tmol
HED] OFRE - B8 - RFOHDREFOTLEVEL LS.

BT 1cm®®BrzD 1mol&7zD

*i& a®(em®) (=(3)) 1cm?® ?
ae z([8)(=(2)) |8.958(=%F%E) 63.6g

RFOH 4@(=M) ? 6.0 x 10%*1@






images/00239.jpeg
95 gaTan¥— 235

EEIRILF— | [EDFOHERSE 1 mol ZHiEUD DICHER
I*}l/:‘i_o

S—h
BEIXILF—2T
LWONTERS

womzse-

WRZ B v =
H-H + 432kJ = 2H

H—L
HIcFBZED
TEfRR!

H-H D&EEDIBE T RILF—1H432kJ/mol

WEZBE jt

H-H D& 1mol 2#i5 )3 DICHER I RILF—H1432kJ

WMRZ B jt

432k ZH-H 1mol [CN1Z 3 &, BEDMIBISNT 2H [CBD

NSNSDESH %
IRILE—H i
EL0H e

!






images/00238.jpeg
234 Chapter9 {b2RI5EH

O-5 #arzx—

A-A+ Q kJ) = 2A
(TRNF—%5X25ET, HEHEEIMOlZHBEES ! )
BEIXINF—ORIE, WANTRZEFIZEZT .

MMEFAERXDODHF T, BEIRMF—ICETHBELHEINET,
BEIXIVF—LE, [HEDFOHERES Imol ZE B 5 DICHER I XIVF—D
Z&ETY,

BEIXLF—OMER, BEORMELEAEROBMBELY LBHETY,

EVSDL, RIFEETHERL TV BMEESRADOMETIE, X7y JOTER
BPMBADORELCHLTIESY, ZITHEBATCLEDADHTEEY,
e, A7y 7QTHROMEEE L TV EEFILEH, HTLBLEMHBETE
ALTLESTENHBESTY,

—7, BEIXIF-—OMBERAINFRICITSNZDT, IIGEIARERER
CESITBONTWOK TENTEE T, £20T, LTHRBEPTLEO2TVBDTY,

BIZIE, H-HDEFESDIREE TRIVF—H432k/mol THB T DL 2TV 315
A BELTWwaT el

[432kJEV I X NF—%EE5ABILT, H-HOKES 1Mol ZHBY>T22
DHEFICTHEHNTES.|

EWSTELBDT

H-H + 432kJ = 2H

EVSRILBYET, Thid, BRMITOHMDPTVEREBVET,
ZLDBEETIE, BFHAEDLITHOT

H-H = 2H — 432kJ
EWVWSHEILHE2TWBTe®, BERMICESZICK D 2DTIEEVWTLEID?

IXNVF— (K] ZBETZRITT, A A—ILPILLL2ERBVET,
ZNTIEp236h5, FIEZRONTVERLSL D,





images/00235.jpeg
9-4 A=Al 231

ANADEA
RSRGRPORGDEEICERRICRED
ESNSEK?

ZDESICVWRZ D
ZEHTERDZN !

A FICRT 3 DORLESERNEANT,
LY 7EFLYCH, DERRMERD
Ho+ %02 =H,0 (R) +286kJ

C (R#6) + 0,=CO, +394kJ

REEABAL

EERPO) KOEVMEERERE, IRILF— Q) ZANTRT.

PEFLYCH DERBAREDNS, RD2RUTERI Do
[PEFLYCH.DFHEI1ICTDI L]
 [BEDSEMENBREFEREXICT DI L]

[2C®®) + H, = CH,(®) + k)|






images/00477.jpeg
71

(2) ThEFESALXTT &R, 1EFDTT,
Cs*:1f8, CI": 1B @ &

(3) BEFHEDICCs*HCI " H1BFTDHRDT, CsCIHEHDEREF
2.83x1072(cm®+1.95x 1072 (cm®*)=4.78 x 1072 (cm?)
Thh, BRETFOHED
(411 x1078(cm))*=6.94 X 10% (cm?)
ETICKDHDENEXINDT, TNEANT, FIER (%) &
4.78x107% (cm?)

2O IV LUl = o
6.94x 105 (om) 100 =68:8(%)

69% &
4), )&, REFEOT, LOFBETRHFL &S
BAIRTF 1cm®s»izh 1mol&7zD
Ly 6.94 x 10~ %cm?® 1icm?® ?
B8 ? d(g) (=%f& (g/cm’))| 168.5g
Cs*(CI™) D% 118 z{@ 6.0 x 10218

(4) BAUBFOEES= (4.11 x1078(cm))®=6.94 x 1072 (cm?®) PICIZ,
Cs™BCI 6 1BFDSENTNDDT, Iecmi*plCEENEFSENTV
ZHhEVNSE, [BAEF] & Mem®*dizD] T, ERNEROSNETR,

6.94%x1072(cm® : 1 (cm® =1 @) : = (@)
6.94%x10" 8 xx=1

x =1.44x10%

1
T 6.94x10°7
1.4x 1026 @ &
(5) BEZEIER/cm®) EBNT, [Mem®®BizD] & [Tmolbizh ] BHEARE T
=ELD
d(g) :168.5(g) =z (@) : 6.0 x 102 ({@)
6.0X 108X d=168.5X x

_168.5x1.44x10% _

d 60X 107 =4.04

4.0g/cm® &





images/00234.jpeg
230 Chapter9 L3RG EH

O-4 Az®;:xE

BFEHENE, SATYTTEALFBRADKDICHEL LD,

ANZDEA L1, TRIGHRISEFRDRISDREEICEBMRICRE S.0 WS ERIT
o RAAREFNDEUCEEI IV Y - T2 - ANADEELE LT
BAEDMNELWERIDESICRAE T, TT THETARK, TOERIX

2 FEXRBELIFEROLSICHETES.)

ELWVBRZSNE ERB>TLNIBWLTLE D,

HélE, BED3IRAT Y NTR> TROTWLRITTT,

NADZFEDHZEMNS T, BEICLFAERDOEEZR LD TEZDTY,
ROBIBEREBDDS, BEDAT Y TEBHFHLTVELL LD,

TR 3DOMEEFRREMNT, 7EFL > CoHy DM AE RS &o

Ha +%02:H20 ') +286kd 0000 s (a)
C (281 +0,=C0,+394kd oo (b)
CoH, (51 +%Oz =2C0, +H,0 &) + 1309kJ -+ ()

RDIRATYy TTEAZRLEL & S,

@ A7y 7@ ROFVEEEHERE, TXIVF— QK ZAVTRY.
KH-ODIE, 7EFL2CoH () DERBTY

p.228 DEFTHILFHTEREFUEL & Do

ER#MEE, WE 1Mol A, ¢ DRATHFOLEEHADNSERT HLEE,
FeE F IS N B A |

TULEEDT, ROLIICEKEET,

[2C (24 +H, =CoHp G + QS| - (%)

ATV TQERT Y TS RDP.232 THEHLET .





images/00476.jpeg
70 Chapter 10 #&8#F

AT 10-7 (S

BICREN/IEIL Y D LCSCIBMBFPIC [ oer
BT, Cs*BLUCIT&, 1AVERDEN |OCI
Zh, 1.89x10 %cm&1.67 x 10~ %cm @ [l
HRTHDET B ROSHVICEZ Ko R

U, 7RA ROEIF6.0 X 102/mol, {3 =1.73

&L, CsCIDREIX1685THDET Do

(1) CsCIBUBFD—IDREFTcm EBDD.BHMHF2HTEX Ko

(2) COBMBFPIC, Cs*ECI RENZNABFOHFET 2DEX Ko

(3) COBMUBFDHEPT, Cs*ECIHNEDHDIRHBEDESE (FEX) &
A% BHHF2HTER K, 212U, Cs*ECI"DFERERF, ZNn
Z12.83x10"%®cm?®, 1.95x107%cm’THd &L, 4.11°=69.4
ET3.

(4) 1cm*D#FEEED CsCIERPICIF, Cs*ECITRK, ZhZNEABT
DEFHET DN BMHF2HITER K.

(5) CsCI#SSRDBER, fAg/cm*THdN. BIHHF 2HTEX Ko

HBR TR ELBDESCHRZDT, —ADESeE, CstD¥ERro,.,
Cl- DR o, DB
4/5,1 = 2rce+t 2rcr-
_ 2rcet2rg- _ 2%(1.89 X 1072 [cm) +1.67 X 108 [cm))
=7z 1.73
=4.11x10"%(cm)
41x107%cm @ &3






images/00237.jpeg
9-4 Az#Al 233

ROEVEREEHEROVEEHLTVL !
| 2C (B88) + My = C,H; (]) + Q(kJ) <— swrtmiesmias

+) 200,+2x39ky =20 (;%ﬁ’c” +20, o SreanEs
+) H,0 (ﬁ§)+2586kJ=Hg+§02 """ P
- +) CH; () + 50, =2C0, +H,0 (8) +1309kJ - © '

788kJ +286kJ = Q +1309kJ

Z593&, thONEETANERT,

IRF—EIDEDZV
RebWLRMER 2D
NEEThNHEID?

Q=—235kJ - &

HFOHBIEDBS
RIEOTTERDK!

CCin?E%l






images/00479.jpeg
73

_ 234
T 6.0x10%

3.9%10 % @

=3.9x1072

m

(8) —BDREH0.56nm=0.56x10""cm =5.6 x 10" .cmBRDT, A
FOBREIK (5.6 xX1078)°3=180%10"% (cm®)
1.8x10"2cm® @ &3

4) (2), (3) DHBREMNT, RNSLDSFETROFL &S,
[BA8F] & MemidpizD] THRDE
1.8x107%2(cm® :1(cm¥)=3.9%x10"%(g) : d(g)
1.8x107%2xd=39x10"%
_3.9%10"2%
1.8x1072
=216

d

2.2g/cm’* &

SALPEY ROBRBFFE—DOESH3.6x 1072
CMOIBERTHD. KERTIITOBIETOSIE i S

RBROSEOPDESD, SSICEDEEHL
TTEBZ8DDNIHAHEDDDET DBEICSEHTWN
%o ROEBWVICER &Ko EEL, CORFE%E12 L
U, PARH ROEHIZ6.0x 10%2/mol, {3 =1.73 G
ETBo

W/
N

“\

(1) BAUBFPRICSENDRERFREV DD,

(2) F1TPEY R1.0cm*DPICBENDRRRFOREENHF2HIT
KKo

) A VEY ROBERA g/cm®he. BHHF 2HTTRD K.

(4) CRFEOBEER (RFOPORBODEE) FIcmb. BIEF21H
TR®Ko





images/00236.jpeg
232 Chapter9 {bZRIHE

(REDE| A7 Y 7@ ROLOCMESHRRICHT 3NHE, BIHEXOBAT
HLTWLL,

27y TOTHTEIME2C, H,, CoH, %,
5Z6ni=320/s(a), (b), (@) ZE>THLTLEXT,

[2C (B8R) + Ha=CoHa () +Q(kJ)| e (%)
H, + ‘502 =H,0GR) +286kJ e (a)
C(E4) +0,=C0,+394kJ oo (b)
Caly () + 20, =200, + H,0 () + 1309kJ ()

£, (%) DEDD2C &M II=IC, 3(b) & 25U TR EANEAE T,
KIZ, (%) DZEDOH &M 7212, K(a) DEDEANEZE T
RIS, (%) DAEWDCH ZH =2, K(c) ZHEESHT,

UNTRUHEET B E (%) ORXDEEMHINTHAS LIS,
FC (@), (b), (&) ZZBBLTHELZENRA 2 FTY,

[2C @) +H,=CoH, G + k)] - (%)
+) 2C0,+2X394kJ=2C (BgA) +20, e () <) x2%LT
3 A ANER
) HOCR) +286kd=Hy+ -0, e (a)’ < (a) D%
2 ANEZ
+) CH, () +%Og =2C0,+H,0 G&) + 1309kJ -+ ©

RATv 7R FoRBFEHELT, Q) EZRSDHB,
(%) + ()" +(a) +(c) &5tHT B EHFEQ (kJ) LEFAEUIIDT,
HERFQRIIODVLTHLSIETTY,
788 +286=Q+ 1309

Q=—235k) --- &

TOLT, EBEBEICROBENTEX LT

TEF L7 (K DERMEE— 235k,

%Y, 7EFL ¥ (R OERITRBARGEND T LT,
TDIRTY TEFBZREVTVORBISBL T EDNTEET L,





images/00478.jpeg
72

Chapter 10 #&8#F

NaCl DfERDEIEFD—L(K0.56nm TH Do RDEEWVICER K. ZZ0L,
FPRA ROEHIE6.0 x 10%/mol, 1.0nm=1.0x107°m, Na=23.0,
Cl=355&9%,

QNa*

(1) BuFPDONa*, ClI-OHE |QcCI-
ZNENNKDD,

(2) BABFPDONaClOEZ(X g
o

(3) BAuBFOHEKEXEIcmh,. 2
ZUL5.6°=180&9 %,

(4) NaClD#&DBEXET g/cmih.

(1) Cl-OBOIARFHR—ZABOT, ZHENLBFOTI R,
Na*: 48, CI": 418 @ &3

(2), (3), (4) BFRZEEDT, LOFETRKDFL&D,
BHUHNZEDDTVBRVELDSEDNKRDICKVDT, nmZEcmICULET .
1x102m=1cmd&bD, 1nm=1x10"°m=1x10""cm&ERDET,

BABT 1cmi®BrzD 1mol&72h
#& (0.56 x 107 ")%cm? 1cm?® ?
g8 m d(8) (=B (g/cm®)) 58.5¢
Na*(CI™) D% 418 ? 6.0 x10%1@

Xz, BFEXKDNa=23.0, CI=35520DT, NaCIDEILEE(X58.58/mol
TYo

(2) 8 F] & MmoldizD] ZHNT, LOSHELNSEMUBFHIZOD
NaClDEEZEKRHET .
m(g) : 568.5(g) =4 ({8) : 6.0 X 10% (@)
6.0x 10 xm =585 x4





images/00220.jpeg
216 Chapter8 B&9f#

8-6 BRAMDIH

BRONZESIBRAHEE, MEZERTIOICHRATES,

+ NaClIkBBRNERIMTNaOH kiBZHZ17S

BAF VR EBIBAFAYRBIBECEAZATY, BEAIKELCT SV DTLA
NaClKaR, RBMmElIEkTHErRL, BRERLET,

TBREBEBTIE 201" —> Ch+2e” DOREHEIY, BRADEELETY,
BB Tl& 2H,0+2e” — H,+20H™ ORISHETY, KEH,HPEELET,
FhUDLAF U Na T IFREB > CTRBAICEBICBEILETH, 14 VLR
DRENBAFVDEETVEW) DT, BETHEHIELEE A,

Z59%&, BRBAITNaTEOH AR 2T &N 5KEEETF ) DL NaOH KA
BOEONET,

- AOEMESR

BHRICE AuPIRAgE EDAHE STHEBE AL, REICHIEEZAWNT, REE
8 () CuSO KBRTHIELET,

BB TIE Cu—> Cult+2e” DRISHIEY, HENBITET. "
TOEE, BRICEENZ S AUDIBAGIEBBOTICERLET (BERELV D),
BTl Cu’t+2e” — Cu DRIGHIET Y, FEDSLECU(99.99%) A
HHELET, ThERHOERERS VOET,

- MRRIEER

K¥RCa" PNat R Mg RAPT B E B GKABAREBLRPBRLTE, Thong
BIFBETHELEE A

AT VLERHSKREVRBA 4 VIEA 4V T\ s, BETIEHDPKH,0H
KI5 L TKEH, b\%&ib? LEST® T
%oL\otﬁﬁd)ﬁ’(’&ﬂ:ﬂ’&m.ﬂkb'ﬂiﬁkkb ThEERAWIBHLT
ﬁﬁﬁﬁéﬁaxi%lﬂﬁ!ﬂtmvi@*o

BIZIEELS MU LNaClERRIEER T 2L, BT Nat+e  — Na @
RIGHEZ WEBEEDF M) T LNaDBESNET,

BT IVI 2O LALO: ARBEBRT 5L, BET APT+3e” — Al DR
AR YBEDOT7 IV I LAINESNE T,

ALO, (& THRANEL DT, Kk (A EMA THAEFIET.





images/00462.jpeg
56

Chapter9 {btZRin&

Z{E#D H0 (R) DESHIRILF—DMEL, £WSZETY,
&OT, ROKSIBIRILF—BICEDET,

Ha (5 +3.0: (%)

=

)l{\ 286kJ

3

I'l H.0 GR) P

(2) COBREZEHFEBADRULTCVBDEDZERFOENDSEBIEHIC, ¥1FRIC
BOTVBRIRINF—EBEULTTISRICLEL&D,
2C (&) + Ha (52) = CoH, (5a) —228kJ
= 2C (Rd6) + Hz (K) + 228kJ = C,H, (R)

INKD, ZOXHNKRLTWVBDIF,

[2C (8#) & H, (]) [C228kJ ZNZX D&, CoH,(R) [CRB)
EVSTERDT, 2C (888) +Hx (R]) DEFESHIRILF—DEL,
CoHy (&) DEFESHIXILF—DBVENSIETY,
KT, ROKSBIRILF—HERDFET, REEHEIHERLTND

IRIF—DXRINEFRE
FHBAWUPE

C:H. ()

228kJ

—HENH

2C (B#o) + H: (%)






images/00461.jpeg
55

BETHRET ZDFERCI, T
2C1~ — Cl,+2e"
EVSRBREBDTVET,
%D, e H2molHNBECLA MOl RETBENSTETINS,
e~110.020molHNBE, Cloni0.010mol KET DT,
2T, RETHCLI
22.4 (L/mol) x 0.010 (mol) =0.224 (L) 0.2 (L) &

/IA“¥

o) LEREEH

RDA), (2) DREFEAERAE, FICRSOTIRILF—BICEK.

Bl - C (Fip) + 2H, (K) = CH4 () + 74.7kJ

N

=

)l; 74.7kJ

=+

HcH&) L

(1) Ho (80 + 505 (50) = H,0 () + 286k,
(2) 2C (B + Hy (&) = CaHs (5) — 228k

.....................................................

(1) COMEEPERBRUTVSOE, [Ha () &0: () BRIET HE
H,0 GR) (273D, 286kJ DI ZLE—ERBT D] ENSTERDT,
BEBEDREDH, (5) + %oz (&) DESHTHLE—HE<,





images/00222.jpeg
sa— FELY

FTvH

218 Y
) RN
%

“oml
=

BRTERGOIC, [V|FTvoEDIFLS,

5D
BROBBEEHLUCBAEREEFD, === g\

EBEERULEBBZHBEE TS
BETREFORITRONERIDZH, ETRLNEED,
BECFBFORENRI DD, BIERMDHEE S,
BRINBICBNCT, BETEDONENESIRLI DD, HKITES.
BRINBRICBNTC, BETEDONENESRILI DD, HEITED,
BRIOBICBNT, KDRILI BHBEICEVBRIDAEE ZENTE D,

BRINMICHBNT, TR (A) EHE () H5,
nnrze OYEE (mol) ZROBDIENTED,

Anrze OYEE (mol) ZANT,
L - RETDYEDOYES (mol) ZRDBDZENTE D,

I O O Y O I A

BOPTI&
—ABIDKS

RO IR
HHYIRICBOfEL






images/00464.jpeg
58

Chapter9 {bZRin&

ATV 7 G¥EDOY, EDEEDDREFOUNESIEIIETS.
3C +4H,=C3Hs

27v70 : REBREFSICIELTESN, MEORBEHRETS.
ERASHEL KD + 106kJ TR, (&, NEOREEREBLET. SBIE,
BRGESDCHBZDT, NES(BH) BHELET,

3C (R88) + 4H, (§) = C;Hs (&) + 106k -

k2R 49 EeR- Yo

(@) ~ (c) DEEEHERZANT, BEEHER (%) DRLEQ k) DfEZE
KD Ko

CH. (80) +H.0 (8) =CO (8) +3H, (&) +Q (k)] - (#)

Ho () +20,(8) = HO () + 286k) oo @

CO(S) + $0.(80) = CO, (80 + 283kJ o ®)

CHq (8) +20, (&) = CO, (§) + 2H,0 (&) + 890kJ -+ ©
" B

525017z (a) ~ (c) DRZEHRHHL £ S0

F3E, CHDAZERNTLBDEI(C) DHTHDZEHNDHDET,

&z, CONBENTVNBDREH (D) DHTHHZEEDHDET,

KOT, FFEFH(c) &X(b) ZEDT, H(*) DCH, ECOZEBLTNVEXT,

i CHAAK) +H.0 (R) =CO&) + 3H, (R) +Q (kJ) - (%) | &RV

----------------------------------------------------------------- - aeEsEt
+) CO, () +2H,0 (&) + 890k = CH (&) + 20, (&) -+ 210, D%
+) C&@+1§02 (8)=CO0,(X) +283kJ - (b)

CO, (%) +3H.0 (&) + %02 (%) +890kJ = CO,(R) +3H, (&) + 20, (%) +283kJ + Q (kJ)





images/00221.jpeg
s-6 BEamonE 217

BRI
NaCl KB ===p NaOH KBR&

NaCl &3 cl H K
et N S BSHE : 2CI~ — Cl+2e”
pE#® : 2H,0+2e™ — H,+20H™
[ (=0
) ©
Bem % TRl
Na'& OH M8z T
NaOH KBR&IC
BBARR
_— v
531 B A 3URR NaOH KB
NaCl KB
(1B=)
DT
@® S BFOTN f3#8 1 Cu — Cu®"+2e”

f2f® : Cu®*+2e~ — Cu

FRARICHTE I Stk
FEEEDY 99.99% U LR AL

o BIER
(R={R)

RERIETR |- AV LEANASL, KEROBEARTIFELE
VEBOEDRILNE, BRCLTRECL, ZhE

BROBUTCEROBGFERFDHEo

HREER
NaCl| =sssp Na*+e — Na(f2i®)

AlOs m&“ APF*+3e™— AI(BE1E)






images/00463.jpeg
A Y O-2 (C 3 i
XD ()~ (4) ODBILZAEBXDORIGBRDEEEZNETNE R Ko

(1) NaOH (&) + ag=NaOHaq + 44.5kJ
(2) TN, () + 30, () = NO (59) — 90k,

(8) HClag+ NaOHag = NaClag+ H,0 G&) + 56.5kJ
(4) CH,4 (&) +20, (&) =C0, (&) + 2H,0 (R) + 890kJ

1% St
ZNZNORGADFHE, COPEDRYZEI LTIDONERBLEL&D,

(1) BER (O ZHR O AR ) BERO

i SAL Y O-3 [CX

FOY CsHs (R) DEMEIF+ 106k TH Do INEREEAEXTERE,

ART v ITREEARAEEDKT,

AFv7D: EZ5hATVAIRKEERIEERD ?
70OV CsH DEMETI R,
EMYTHDTO/NY CsHe (R) DFREET ELEKT,

A7y 7@ : REMEEDIC, ERNEEBICEL.
MR, BRATROREREEDSERSNDEZDRELRDT,
ERBC (Rid) EH: (), BiBIFCsHs (K) T o

C+H,=C3Hs

57





images/00460.jpeg
54 Chapter 8 B&9f#

&, SBTRIDRNENDIDHEDHBDET,

FE1E :

AF 97D : KBRICCu?*, Ag*HEEhTWLEH?

CU*HSENTVNBDT, ROKLDBRRIGHEREET .
Cu?*+2e~ — Cu

72T
AFv 7D BEICHIREDhTSD ?
FEHNTLBRVDTRT Y T@ON\,

RFY 7@ KBRICECDIT 2 CIHEEATLSD?
BSENTVBDT, ROLSBRIGHNEREKT .
2ClI~ — Cl,+ 2e~

RIS, BETENLEZFHE-RELEDICDODVNTTIN,
INEARMBDP.214TPO12KIIC, 2RFT YT THE
Lo TLzR.

ZomnE
BEICEEEADALD
A7y 7@ : BiR(A) x5 (¥)+96500 %5
CR-B
RNEEFe OYEE (mol) HDOHDFET,
0.50 x 3860 + 96500 = 0.020 (mol)
1857944 20 %= 38607
ZFv 7@ : i 5 PEOMEE (mol) ZHT .
BRETIEIDDEEHCuT
Cu?*4+2e~ — Cu
EVSRBRAERDTVET .
DED, e H2moliFENdECutImolifiEgdENSTETIN S,
e~ H'0.020molHENdE, Cubi0.010molifETDDTI .
KOT, #HfiBFBCuldk
63.5 (g/mol) X 0.010 (mol) =0.635(g) = 0.64 (g) @






images/00228.jpeg
224 Chapter9 {bL2RIGEH

b EDROBDIH B REHOTES H
m 1 (=}
EFHRALBO| o enmprs, BESRBER

BLEHEXOEBRIRENE, ELREFEMERLTVET. (BEH)
BFHEROEBICHDIXIF— (KJ) OFSH
ELESRBRIG, AESHBRKERLTVET,

Zhig, IZ\/l/:F HEHIWNTHELNDZTEEHETELXT,
-ELkF+Iiw#—Jb56%A
EDDRISH (RISFIOME) DIFSHIRIVF—REL, BLDERMD

(RISEDOWME) DIFSHAIRIVF—DMEVNEWVWS T EERLTVWETODT
EDORISMIE T XV F—RD £,
BADERMEIRIVF—RDTICHhEET,

RIS, &m%:&m%wﬁmrﬁ%iiu
DiUELhF+IZw# 1 BH2HBEE
IXRIVF—DBBVRIGD ST RIVF— @ﬁmiﬁ%ﬁ?%%@?
BOMHENZRARIETT

C B T2 RVE—) H53BE

ELDOR IS (RISTOWME) DIFSHRIRIVF—HIMEL, BDDERY
(RISEOWME) DIFSHAIRIVF—DHEVNEVWSTEERLTVETODT
EDDRBMIETXILF—ROTF,
HODERME TRV F—RDOEICHEET,

RIS, &mmziﬁmwﬁhfﬁ$ii

SEYEDI CIRVE—) B’B3EE
IXIVF—DEVREIAS I XILF— wmvimmﬁﬁﬁ%mt
BERING 2WMARISETY .





images/00227.jpeg
9-1 mkemERer? 223

BLZHRXDOARE |- RiS# k) OFSEEICTBE,

| TrRLF—DEYH | += | TxLF—omLmE |q

EVSERICHDIEN, —BTHOHBDKIICED.

l IRLF—RTRIE

IRLF—DEVWIE

CH,+ 20,
T N
B X S
L

IRILF—DEVYE

CO,+2H,0

[TRILF—DBMEV] &
[7>¥3avDsWEWN T
=RLTLS !






images/00469.jpeg
BEBETOREZS, BT G wm-s(at%msn BEETICSENDE

FOHE2@BTIHS
3
2 ><%m’a 2% 4 2Xx4x (ga)
X 100="722 x 100 = 3 x 100
_2xArx 33 xw
=TT A X O %X 100
_2Xx314x1.73
== X100
=67.9 (%)
68% @ &3

@), (6) &, [BAETF], MMcm®BD), MmoldiD] OFFE - B8 - R
FOHDREED, ROEVEDZE 2,y EUTEZTALEUTDRIICRDET .

BAIRETF 1cm®&%izh 1mol &7zD
X (2.9x107% %cm?® 1cm?® ?
g8 ? v (8) (=BE) 56g
RFDH 218 {8 6.0 x10%(@

(4) TBABF] & Mem®Bb] ZHAT, HOFEZEUETY,

F—\y@xmu
(29%x107%)%(cm®) : 1 (cm*)=2 (@) : = ({8)
A

P X PO
(2.9%x1078)% =2
2

10=W=8A20X1022

8.2x10%28 @ &3

(5) Mem®&izh] & MmoldizD] ZHANT, LOStEZELERT,
o
y(g) : 56 (8) =z (1@) : 6.0 x 10% (1@)
ol X Pl

6.0 X 10%%y = 56x
8.20x 10%

63





images/00229.jpeg
9-1 mismEReR? 225

bt S
oy a

[ e |=| «mim |
=D &I o'&

(AR (IRERRIE)

| m=iw |=| 1 |- ok
BIELT

R |+ QlkJ) =

[ = |=| £m® [+ QW)

==l

HEAR

Q(kJ) DF (TRIVF—) EE

[=» | GED

N mEER

(o0 | B

Q(kJ) DE (TRIVF—) EIRIR

al

HEMH
—HENH

RADRRD TREL
LTOBADEVNZN
ZZT1@

ESNEEBIDAUP

CCiT%?E%l






images/00224.jpeg
Chapter

{tZ2RIG &R

IXL®HIC

ETC PLEAEDLYELT, RIFMEFRISERICOVWTEELTNELT,

(EZRISITIERADNDELDTT,

TEES, CERSHOMELSEDMEDIXIVF—HEDSIDT,
ZORDIRIVF—EIEZ DBE,
BELTRELEVRRENZY T ZH5TT,

TDELEEDEE, RIBBEVVET,

HAARSBHNY 71E, CORGAZFBLIEELEDEDTY R,

c BYLEARER ST, TEELEI?
CIXNVF-EEFESPOTHNCD?
c RISBZROBHEDRBREEARITE

Zh1z, ZLDADEFLIBHEEE, LTHLDOOUPTEHLTOET LSS,

ZOETHHETBE
£9E N(ZRLF—DEVYE) + (TRMF—) = (ZXIVF—DBVHE) ) &
WO REBZRHL, RICRISADEREZREAET,
RE&IC, BMLFHRRNOBELNEBHFE L TVELT,






images/00466.jpeg
60

Chapter9 {btZRin&

(2)

3)

C-H+416kJ=C (&) + H(R)
EBRDETR. TNEBNT
H
H-C-H () +4 X 416kJ =C (§) +4H (&)
H

4x 416 =1664kJ @ 3

BAICIALE—ENIBTETRTENS/SCTBDT,
C=0D®REIRINF—ZRILZHENXICETE
C=0+804kJ=C (§) + O (&)
EBDFEFR, TNEANT
0=C=0 (&) +2 x 804kJ = C (£) +20 (%)
2 x 804 = 1608kJ @ &3

ARDP.236, 238 EFURT v TEBATRBNTVEXRL&D,

RATFv 7D KDL HELEHFERZE Q(kJIZAVTERTY.
NI TICEZENTVET R,
CH, (5) +20, (&) =CO, (5) +2H,0 (&) + @ (kJ)
NESSIC
'ﬂ
H—(IJ—H (%) +20=0 (5)=0=C=0 (&) + 2H-0-H () + Q (kJ]
H

TTERULTHBEXR L&D,

RATFY7D: ERShIEHETIRNF—EREEHEXICET.
BHIKRLKRTIR,

C-H+416kJ=C (&) +H(R)

0=0 +498kJ =20 (%)

C=0+804kJ=C () +0O ()

O-H+459kJ =0 (R) +H (%)

ROEVREFSFERICECH, Oz, CO,, HODNZERNTVBDT,
M), @ TKRDEELIIC





images/00223.jpeg
Chapter

ftZRIEEZ

9-1
9-2
9-3
9-4
9-5

aeFHEREE?
RIGBRDIELSE
BEFEAEXEESS !
AR DER]
EeEIRILFE—





images/00465.jpeg
RERBEBE, ROESICBOET,
3H,0 (&) +890kJ = 3H, (£) +%oz (&) +283KkJ + Q (kJ)

EOUSRyFUULEKRLER.
HER, EOOXEHILHIC, H(a) ZRVET,

3H,0GR) + 890kJ = 3Fx(&) +%,oé(x%) +283kJ + Q (kJ)

+) ) + 3 05 (5) =BHOCR) +8 X 286KJ K@ x3

890kJ = (283 + Q + 3 x 286) kJ
Q (kJ) = (890 — 283 — 3 x 286) kJ
=—251kJ
@=—-251kJ &

BEIRILF—DRDELSICEZENTNBEE, ROBEVICEZ K.

BEIRILF—
C-H : 416kJ/mol , O=0 : 498kJ/mol, C=0 : 804kJ/mol,
O-H : 459kJ/mol

(1) X% Y CHAmol DREEZEINTHIBYT D CTRFICTDEECHERT
FILF—& Tk Do
(2) ZBMERFR 1Mol DRBEZINTHI B O TRFICT D EECHER
IRILF—REETkI Do
3) RDOBILZEHERDRBEQ (kI DEZEKRD K.
CH4 (R) +20, (&) =CO, (R) +2H,0 (R) +Q (kJ)

.....................................................

(1) BEICIRILF—ENRBDIETRFENSNSICIBDT,
C-HOBEIRIF—ZERILZHERICET &

59





images/00226.jpeg
222 Chapter9 {L2RIGEH

O-1 #kpFiERER?

TATE, [TRILF—DEVHE+IRIVF—(kJ)
=IXNF—DEVHYE] !

BEZDONBHEFEADNS X
[ROEHZEBTETLEVL] HITDFETVTCLE>TVBELESTY,

BIZIE, ROBIFEARENE, ES5VDTEERLTVDZDHDHYETH?

ZORERFIC, BUEEARRIOVTEBLTVEE L& S,
Z29BHTET, BUEEARKHEICERLTOVEZDL, WK, E50ST &AM
LTWBDHD, &L<bHBLIITEVET,

—— RS () DR EECT S &
MEFFRAERD | o s3I0 D B,
EITh< RIS STERICH L Th, R () AEICESE S LT
T,
€O, (&) + 2H,0 GB) = CH, (50) + 20, (8) — 891K ELNSHTHE, BDD— 891K
HFIELTCO, (&) +2H,0 GR) +891ki=CH,s (]) +20, (&) C95DTY,

T2L, TORDS I DDBEREFHINDZEHNTEET,
EBICER LTLEE W, A3, CO, + 2H,012 891K DT RJVF—EMA TVE T,
Z239BTLT, BUEIRINVF—HELLLO>TVET,

2%Y, CO2+2H,0DIFIHIFNF—HEL,
FZIL8IKIDIRNF—%52DE, TRNVF—DEVLCH, + 20,1243,
EVWSZEERLTIVBDTY.

BLEAFERERBQ | OZF>T, TXIVF—REHNL T ENTES,
ONEBRTERS, TNEIXIVF-—RIIH TENTEZITTT,
T XILE—DIEMIE (CO, + 2H,0) I, 891K DTV E—EMR 5, TILF—
DEVIE (CH, + 20,) 1T 2 DREHS, BER—IDLSBEERICEZDTT,





images/00468.jpeg
62 Chapter 10 #&#F

10K 5

(S NNl 10-2 (S i

SETHIUDBRBEDIHERFEDL DTN,
HOBAEFO—IDESE2.9 X 10~%cm, HOETF
8E56ELT, ROSHVNICER L. £EL, PRA
RO (£6.0 x 10%/mol, y2 =1.41, {3 =1.73,
7=3814&F %,

(1) BUBFPICSENDIRFOHE, BRUKESILR.

Q) BRFOFEEBMHF2HITRD K,

(3) BABFORRBICEDD, RFOUBOISREU/N—tY bHOEDH
FITER Ko

(4) 1cm’PICBENBBRTF OB EBDHT 2T TER K.

(6) #RDEE (g/cm®) EBHHF 2HTTER Ko

{3a=4TURMR. ¢=2.9x10"cmERALTEZZL &S,

43 _1.73x29x107°
4 4

1.3x107%cm @ &3

=1.25%10"%(cm)

r=

B) RELEZERDIBETT . BRODUBBFRDTEBNERZTVTHHEN
FEAD, TITREEPAEHBELTHEL LD,






images/00225.jpeg
221

FEH—
DI

INDEo :

[ntroduction,

[ RiE | EERBICHOT, REFEBIRRT 35

RER RE R

7

Hh—0 ANy

(B EERDRI) (KERZRDRI)
R ERY
N
z —Q ES @
I W ERY I R

© BEEHENOT, ZHZHRIC?
© IRLF—BEBESPOTH<KD?
© RINAERDDFHEHNERBAL

ZRBANEEDREDIC
DYDY <FiA
LZZn






images/00467.jpeg
H
H-C-H () +4X 416K =C () +4H(E = @
H
0-0 (@) +498kJ=20(%) ®
0-C=0 (§)+ 2 X 804kJ =C (§)+20 (&) -~ ©
H-O-H () +2x459kJ=0 () +2H (&) -~ @
FTERLTHEEL &S,

ATV 7@ ROEVRLELEFEXOMEEBLTLL.
hElF, XDSEAEAMEEEULTVLKEIFTT,

CH, (5) + 202 (57) = CO, (K1) + 2H,0 (5) + @ (kJ)
D5, CHs 20, CO, 2HO0ZEHULTLEFUL &S,

H
H/—% +20-0(%) = 0=C-0.(&) + 2H=0-H(&) + @ (kJ)
H
H .
+) C(&) +4H (&) = H/-%‘!é +axatekd e Sein
H

—20=0-(5Y = (b) OFDE
+) 40(5) =20=0(R)+2x498kJ oo T

+) 0=C=0(f)+2x804kJ=C(R)+20(R) - (o)
+) 2H=0-H(&)+2 X 2 x 459kJ =20 (R) +4H (K) - #H(d) x 2

C(5)+4H (5)+ 40 (5) + (1608 + 1836) kJ
BREALBOTELS = (Q + 1664 +996) kd + C (5) +40 (£) +4H ()
Q=1608 + 1836 — 1664 — 996 BIERUBOTHRS
=784
EVSESIE, QK ERDHBTENTERURE,

ENDREHE
Lo BRTHET :
Q=784 & AEENEE K< Dok !
BOTHBALD |

61





images/00451.jpeg
RAFvT®: [e7]
WIDEREZBZBEDIC, e ENZET,
SQREIDBEN+7, CAOBHEH+2B0OT, £0IC5e ENITRBT
T
MnO,~+8H*+5e~ — Mn?*+4H,0 @

3

AFv 7O [EE5R)

REEDOFFERTT . TifbkEH,S DRIEDEIFXSTT,
H,S — S

RFv7T®: [K]
ZORBRICFONETIBVDT, ZZFRIXLET,

AFv7®: [HY]
HO¥EZZZZEDIC, BBIC2H ENZET.
H,S — S+2H*

RAFvT@: [e7]

MINBREEZZIBEDIC, e ENIHT.

SOREDIC2e ENZBTET, HIOBHN0TEZBNEIM,
H,S — S+2H*+2e- @ &3

(&)

AFv 7O [EER]

RGO FIEE T BEILKFH0.DETEIE UTDRBEDI(E O, T
g-b

H20, > O, JBEE (KT Ho0, (&
BLRIICEHRTHICE
BRIDNSERDNHBEC PR
ARFvT®: [K]

ZORIBHTIEFELD O DHIEZEDD>TNBDT,
[FRELE T

[}
K]

RAFv7®: [HY]
HO¥EZZZ3EHIC, GRIC2H ENZET.
H,0p —> O+ 2H*





images/00450.jpeg
44 Chapter6 Bi{LEETT

(2) BIYVAYVEAZFYMNO,~ (BILEI, BMBRD)
(3) WMEKFEHS G(ErH)
(4) BEILKFEHO0, (GErA)D

.....................................................

*RHRE, 4RFYTTEDIENTERZOTLRER,
FRIEREEDEEDARTY F : [BERR] — [K] - [HY] - [e7]

™

ATV 7O : [FE&E]

RINEDIFEEEL T 183 Cl DRHEDFIECITTT,
Cl, — 2CI~

AFvT®: [K]
ZORBRICKFODBETZARVNDT, ZZERIFLET,

AFY7®: [H]
ZORBRICEHNETTBODT, TTHERELET,

RAFv7T®: [e7]

WIDBHEEZ ST BEDIC, o EMIET.

SOIDIIC 20 EMIBTET, HADBHN—2TZBNETR.
Cl+2e~ — 2¢1I- @ &

)

A7y 7@ : [BEEE)

RIGEDEIFEEERTI . MNO," DRGEDFK, BEBSRPTREMNTTY,
MnO,~ — Mn?*

RFYT@ : [K]
@AD O DY EZDZZABEHIC, BGBICAH,0ZENRZEXT,
MnO,~ — Mn?*+4H,0

AFY7®: [HY]
EDHDHEZDZDEHIC, EBIC8HTZENZED,
MnO,~+8H* — Mn?*+4H,0






images/00211.jpeg
52 macormmem 207

BSHECTEABRIBDEETVDHEZ LS.

IR |- RD2RF Y TTEZNEEN.
(BBICONTREZBLTERL)

259 7D [KBHIC Cu>, AEHBENTUBNT)
SENTVBES, RORBIET 5. 4 .]

Cu®*+2e-—>Cu

(=35
Agt+ e-—>Ag @, @

AFyITQ KDRESB] L o gg
KBROEMDHSE 2 -I ©)
2H"+2e" —>H, 1
BiEoTI LR
KERODI - EREDES

2H20 +2e" —> H2 t +20H"

EWSRITHHE Do

BEED OH D
BTLBIEITEBEL®






images/00453.jpeg
2 () DRXHSHHZKDIC, 2mol DKMNO, & 10mol DKINRMULET -
ZDLDRFRZEEST, BEZEBRNTLKDTY,

BYYAYEHUDLOYES (mol) &

12.0 (L) =2.4%x10"2%(mol)

0.20 (mol/L) x 1000

—73, 3VEAYUDOLKBRDREEZx (mol/L) T D&, TVIEHYUD
LOYEE (mol) &
20.0

- -2
7000 (L) =2.0x X 10~2 (mol)

x (mol/L) X

ZNSH2: 10D TRIETDDT
2:10=2.4%x10"%:2.0xx1072
JC:10><2.4><10‘3
2x2.0x1072
+=0.60 (mol/L) @ &3

(oAl 6-11 (S

RDKBRPTORMBDDSE, KREDDHBISELRIREESSD

(1) 2Ag*+Fe — 2Ag+ Fe?*
(2) Zn?**+Pb — Zn+Pb%*

.....................................................

1F HEFERZEZEZRL& D,
A AVLHERDRZNVERBE, 7 VERADNSVERT F Y BRIDDES &
o 1A VLME@IFZN>Fe>Pb>AgBDT, (1) DRIENEHET .

O 3=

47





images/00210.jpeg
206 Chapter8 BRI

8-2 EBBTORRK [EE]

BETOREIE, KARICCU?t, Ag™HEFEh TS D
ESDTHIETS !

BROBORETHIREDONZDON, BB TEALRISHEESZD] EWSHETT,

EZDRAV MK, c2722DTY,
- BE(CALGEESEDNTVZH?)
« KBB(EABKBRDMEDNTWVSH ?)

T, BBETEDLSILERISHECZ2DZBELTVEETL &S,

BETRE, XBREEICOVTEAILENHY EEA.
EDLSBHKBRIMMEDODNTVE D, ZEZABRIFTTOLDTY,
RD2ATY T TEZEY,

AFyTD  KBRICH(D) rF Y Cu, BAF Y Ag HETFNTVBD?
KBRICEESNPEBENTVRIEE, ROLSBERGHBEBTRIVET,
Cu**+2e~ —> Cu
Ag*+e” — Ag

CU P Ag A F /MLEALRH L UNEL, BRENRTLHSTT,
TD2DDEBAF VHEFNTVEWEEIEX, AT Y TONEATLREEWL,

AFYI@ : KBRS Do
2Ty TODEHETEWES, KHERIELET,
FTIE, KBBRHBEOEZILECHIRBERRATIEEL,
2H*+2e”—> H, !

& LAABRD REPIEEREDIBE, HIKIFEALFELERADT,
I 20H" ZMA TKARIEL TWLWBRISHIC LT REL,
2H,0+2e~ —> H,t +20H"~





images/00452.jpeg
46 Chapter6 Bi{LEETT

RAFyT®: [e7]

WADBHEZ B BEHIC, e ENZET.

SERBEDIC2e ENZBTET, TIDBHN0TEZBNET .
H,0, — 0,+2H*+2¢- @ &3

sy 6-8, 6-9, 6-10 [T

RDEBVICEZ Ko

(1) WEBREDBIYYHYEDYDLKBERKMNO4(C, I3DEAVUDL
KBRKIZNR 2EEDRMELERIDIXTEF. 2L, ROER

BREAVK,.
MnO,~+8H*+5e~ — Mn?2*+4H,0 - - - (a)
21" — I, +2¢ - - - (b)

(2) RERBPBZIVEHYDLKBR20.0mLIC, FEERMKBIROEE
TO0.20mol/LDBRYY AYBAYD LKBREF/FUIZEZS, BT
BN 2.0mLEBX 3 EKBRMMBEDSERBICHE D, DIV
HAYD LKBROBEKE mol/LD

(1) e DHZEZDRTRER, 1AYRIBAHDTERTDDT,
(@) Ex2+ (b)XX5KD
2MnO,~+16H*+ 101~ — 2Mn?*+ 8H,0 + 51,

INTRRREEZRBRICBEODTOR A,
EZRERICTDEDIC, FFEHTEINTH,SOICERFRLLD (Tidg
BIEKBRBDT)o DED, @LIC8SO  ZEMNZET,

2MnO,;~+ 8H,S0,+ 101~ — 2MnSO, + 8H,0 + 51, + 6502~

ENBHUDLEBOT, FAIC12K ZNI TRMTT
Rzt : 2KMnO, +8H,S0, +10KI
— 2MnSO, +8H,0 + 51, +6K,SO, @






images/00217.jpeg
8-4 BERE, BFopERoME 213

rd ~
%
@ BREDEM
(Cl(o—0Ov)
@ BROEL
‘ (AY(PRP)

? 4 mron=
@=7

®

BRE(C)
=& (A) x Bk (1)
7212

TR (A) CBRERLEZ
BERY () hoHnE
BRE (C) ERHEINDZ )

le~1% 1mol @& 96500C]

965C 725 0.01mol
9650C %5 0.1mol
BRE%Z 96500 TEINIF
BF e DYHEEN
DHBAU®






images/00459.jpeg
2)

fEHE .

AFyTD: KBBICCU?t, Ag*HEIFATULSH?

AgTHBENTVBDT, ROKISBREHEBEET,
Ag*+e” — Ags

R

AFv70: BEICHAREDATVLSH?

ATV 7@ KBEBICECNI T CIHEFATLED?
ZNZNZBLBVDT, RTYTON,

RFY 7R KDBRET S,

PUBROT, ROKSBRENMEZET.
2H,0 — O, +4e +4H' @
(BEDLBAMDP 208 EEBLEL &)

A7y TEZHINE,
HERENICEOT
ZZTLLEFU !

3

FHE

RF 97D KEBICCUZ', Ag*HEFhTULEIN?

CU*" NBENTNBDT, ROKIBRALDEERT .
Cu**+2e” — Cu

f5HE

RAFv 7D : BEICHREDATVSD ?

BRECHMEDNTNBDDT, RDOKXSBRENEREXT,
Cu — Cu**+2e~ &

AL Ry 8-2, 8-3, 8-4, 8-5 [CXin

RFBBEANT, BILH (I) CuCl,KBRICO.50ADERZE 1 B 45 20
BRUCBRINBETORE. COEE, BRBROEBFAgBNT DD K,
BREHSHET DRGFRERETHLL. ZNENENHF 2 TER Ko
ZrU, RFEECu=635 7757 —EHIF96500C/mol &T B,

53





images/00216.jpeg
212 Chapter8 BRI

8-4 BREL, EFOMEENOMHE

mhEERE (C)(/—02) %2 96500 (C/mol) TEB L,
mhize OHMEE (mol) IC4%,

METEDESBRISHET 2T, EDXSBEYMEHNTESDIFDH 2EBVET,
BOCTRIEREMERICOVTORBAZLTVET LS S,

BROBIINDHOSBRERT (BEFEEELPURBEEIEZ)T LT, LEREE
BZITDTINS, ENFETBREREEENREITOMEEOHELN TESZH %
MoTHLRREEY EE .
TIDT, FNBERE(EFOE) bMHE (moDIKEZXRIELYEEA.
BRELIE TRA)(TURT)XER(H) TROSNZET
Bk (QI—A»7TY,
2%

ERE(C)=FER(A) XB5H ()
EWSTETT,

EC, BFe 3, 1ATEARLEREZLOTVETY,
&£2oT, BEFe HNImolinfc L ENBRERF, ROLSLHTRDZIEHT
EEY,

1.602 X 10~'° (C) X 6.022 X 10% [/mol) = 96500 (C/mol)
BFe 1ABRYD Tmol D& EDBF DI
BREBOMEIHME (7RA RO

Zm96500C/mol L WS BEIF7 7 FF—EREVVET,
Tmol &1zt DEREH 96500CE DT, MhizBERE (C) 96500 TENIE, i
NicBFe OYMEE (Mol HDHNBLEVSIDIFTY,





images/00458.jpeg
52 Chapter 8 BN

P Chgar

8-1, 8-2, 8-3 ICHE

ROBDELSICBRNEETOlZ. (1)~ (3) DEBTRIDRINETZ Y RIN

RXTEF,

1) ) 3)
(E}i) (E'iH (E}i—)
| NaClKBEH’ | AgN O, KB ‘ CuSO,XBR

BETIEERXDRATYIN2D, BBTIERTYIN3IDHDHY,

(1)

R21E

27y 7D : KFRICCU?, Ag*HEFATLEH?
BENTLBLDT, T Y TON,

AF9TD  KBRETS.

PHBOT, ROLSBREMEEET,
2H,0+2e~ — H, +20H- @ &
(@D ZBATD p.206 ZEE LEL & 5)

548
RA7v 70 BEICHAREDATVEIN?
FEONTOBVDTRT Y T@ON,

ZF YT D KBRICELNA AL CI HEEATVEH?
SENTNBDT, ROFSBRAMEEET .
2C1- — Ch+2¢- @ &






images/00219.jpeg
85 BEomOERE 215

RUEEBREEEDNS, MENENEZTERSNIHZEKRDD

FlZlE Cu’*+2e”—>Cu EVSRIGT q

RADETHREI2210WHRIE, CuldfTmolHiEsdH ? )

AFv IO [EiF (A) xR (#) + 96500 (C/mol) ZFHEI D]

2 X 1930 +96500 = 0.04 (mol)
B (A) B () FhT-e OMEE

3 HE-VIsF Se¥at
HhELEN

AFyvI@ (LT 3MEDYESE (mol) ZHI]

27y IODEtHEIEe D
MEE (mol) ERDBHU »

Cu**+2e-—>Cu &V
EF2mol TCu Tmol =5
ZEF0.04mol TCuld 0.02mol

stEICRnnE
#U<BLR

CCETHOEL l






images/00218.jpeg
214 Chapter8 @&

8-5 BRAMBDERE

_ B (A) xBERE ()
96500 (C/mol)

mnlce OHEE (mol) =

EC, p2120EBRE (C) LWEE (mol) DEIFRMEZSZE X, RLULER (A) LB
B @ADL >TVBEEI, ENRIMENERT 2D ZRTVETL &S,

BROBOMBICIEELL, TOEIHEREUXBAHNHETEET,
NRADERZE32F10MWF/LILLEE, SBMICTITH (RE) T5MEIEFEIgH 7

RTERPREOEIEEDY TTH, DESLGRBOBMBELN L HEBEETNE T,
A@t;ZZT/jZ'K?L’&'K&b"(b‘*il,;:)

AFwI@ : Wik (A) X B[ (33) + 96500 (C/mol) £HET B infe 0
BEZ SN & R E>TCTOHEET B L, ¥nEL& (mol)
FNfzEFe OWEE (mol) fbh Y ET,

EEIANEAE, BEE (B ICELTH SHEET IRBARBZLNS T ETT,
2 x 1930 + 96500 = 0.04 (mol)
3243 107=1930%

AFY 7@ : T B YEOYEE (mol) EHT .
SEIE, BETCU*+2e” —> CULL S RIEHEEETCVWBELET,
ZNEDEY, BFe A2DMN3E, CURIDTER] EWDTETT,
Ihbb, e H2moliinsd &, CubbTmolifithd %) EWS T EBEDT,
e $0.04molifihad&, Culd0.02moltFiLET .
EWS T EE, T BCUDERI,
CuDEIVEEH63.58/molZDT

63.5g/mol x 0.02mol =1.27(g) --- &

EBBDTY . BETORGHERICLTERLIENTEXT,
MM CHEZBOTRELCHELL D,





images/00213.jpeg
s-3 macormmE 209

BIBICCu AgMEDNTNDIHE,
ZNBEIRINT S,

Cu—> Cu?"+2e”
Ag—> Ag™+ e

AFvI@ [RIEYr4Y Cl HEENTLBD ?]

(14 Cl B8 ENTNZES, R §§§ =
18R CLHRET B, @
2CIT—>Cly t+2e~
257y F® [KDRHTS]
— )
KERMEEE DS

4()H_'——9()2T+‘2FbC)+'4e_

o . TOROTHIIC
KEROPY - BEDHRE s znzrs

4H,0—>0, t+ 2H,0 + 4e~+ 4H*
2H,0 — O, t+4e +4H" {azmei=n

SEIFERED
H* D T<3h
ZORNE

RICIZIZEAD
DU !

%






images/00455.jpeg
(3) (2) DREKEMRBLEHICNRDBRIEAZBRAENDD,

.....................................................

Gy

(1) E#E(SR) TRH*De BUIM>TEREN, HlcBUET,
&5 (FHIR) TIRZNHERZIATZN? LY, e ZHHELET,
FfE: 2H +2e~ — H, GETREM)
81 :Zn — Zn’"+2e” @ILED) @ &I

@ 2868

@ w5

FZIILERICDOVNT, ROBBWVICER Ko

S mmEo

(1) IE#® - BB TRIDRNZE, EZNEN
1A YRR/ TEF. £2, ZNDHE
{EREMETREDNEE R Ko

(2) ZnH0.0200molZmLEEEE, Cu
FEgitE Lieh. 22U, CuDR

FEE635EF 3. |  cusoamm
ZnSOKBR

-----------------------------------------------------

(1) iE#E (SA1R) TR Cu2*Hi2e % BIFM> TETEH, Cuk LTHIEL
3 2
&1F (EWRR) TRZNHEBREhTZN2 ERY, e ZHHELET.
IFiE : Cu**+2e~ — Cu GETREMR)
818 :Zn — Zn*'+2e~ (BERR) @

(@) EEEBBTOAAYRRRED, Znd1mol BT 3 2mol e A
N, TmolDCub L ULET,
DED, ZnH'0.0200mol gD &, CuH0.0200mol ZIFHFE UKD
D%D, 63.5%0.0200=1.278 €

49





images/00212.jpeg
208 Chapter 8 BN #

8-3 EBTORRK [RiE]

BB TORKIE, B, KAROIEICZZTWHL, W

BB TORISE, RD3ATY TTEATWEET,

AFy 7D : BEICHCuU, RAgDEDNTVEN?
BEICCUPAgDBMEDONTWVBRIES, ThEELARGLET,
Cu — Cu?*+2e~
Ag — Ag*+e”

Z5THEWVWBEI, AT TOICEHRET,

A7y I@ : KBRICEEMA TV CITHFFTNTVED ?
CITIEKEVEBIEENPTVDOT, A THREENTVIBEIFERCLHAREL
g7,

2CI-—> Clyt +2e~

Z5THEWEAIE, ATy TOILEHRET,

ARFYI® : KHBRHT Do
ATy 7O, QDOERHETHEWSE, KBPRELET,
£9F, AARDMEBEEEDHEEORIEREEZAEL &5,
(40H™ — O, W EA T, ¥RISHDEY D Telh> TRISREESZLET
EEY)
40H™ — Ozt +2H,0 + 4e~

H LKBARDFHEPEMEDISS, OHTIZIEEALEFELTLELDT,
MICAH ZEMA CRISRERREEE T,

4H,0 — 0, T 4+ 2H,0+ 4e™+ 4H"
= 2H20 —> 02 t+4e~+4H*





images/00454.jpeg
48

Chapter7 itk

P Chaprer

ve Tl

RD ()~ (3) DEHFEDET, BRTOBVE2BODERZERREPICAN
TEHRELEEE, BBICRBIDEEESE5D.

(1) Zn&Pb (2) NieCu () Pb&Fe

TALAR T A F/MEBEDAXZEVESDEEBD BT
FERFBME ) xyfbL, e EREUET.

e ZRL I BRDBHEIBTI,

BEEhize &
GRETRDD
RADEABDAU»

M2zn @Ni 3 Fe @&

RILEEBRICONT, ROEBVICEZ Ko

1) Ef - aBTReIdRNE, TNENT
FYRRATEF. &z, TNHEKIER
IWETRIBHEE R Ko

(2) NILYBHERETDEITL, BRH®
NBLBEOTULED. TNRKIEBDER
RBAICKFHRDNBET DI EREICK
B0 CORKZEBAENDD.






images/00215.jpeg
8-3 BETORIL [BEHE]

| EENMOEEYD |
IR KBRDICHZ 1A R
Cu?* Ag* Cu?*+2e~ — Cu
pt, ¢, [[HEDIFVEEANNEN=1FYTLELBN] [Ag'+e” — Ag
B Ag [0 @okeR PH 26 — 1,
Fe |Znbi¥ (Na™, K*, APRRE) 2H,0+2e~ — H,+20H"
[H KD A AEADAE N =14V DFEFETLEV] | GkHFHETEND)

BARIGER 1 F VBN H KDOKEVEDHKERPICA 2> ELTHDEZDEMHMTL.

ZNLSE H, D5,
iR KERPIBDTEY R
Cu. A Cu?*, Ag™®NO,;~, SO #HeE Cu—> Cu**+2e”
» A8 Ag — Agt+e”
BEC o 20 — Cl+2e
OH (EEDKER) 40H" — 2H,0+ O, +4e |
Pt. C - . 2H,0 — O,+4H"+4e”
-
WO SOF6E KAFHEEENS)

AR Cu, Ag DEE(FABIRNRRER.
KBRIC CITHBFENTWVES Cl, B, ZNULUSHFEER O, 'FELk.

Pt C Ui,
BIRONTHRIEIC
BEEN3ALY

= Rzt
NaCl K55 Eg (F;e 25:0?2;? |2—+>2 T—l;+20H‘
A — T .
T T

RITE
#sRED |

ceExzTtHakb






images/00457.jpeg
51

MEEBICOVTROBEWVICER K, £1zL, H=1.0, 0=16&9 %,

() RBOR, EE- A7ETE S
TBREE, ENENACL ) ‘%' +)
YRERTED. £7, 2 535 =T
NHBIERGDETRED 8 E
BBz &, P

@ 1moloBENRMLEE — ry

&, ERMTIKEETgDo

.....................................................

() kODEE, FMOP.198ICROTEBLEL &S,
Ef: 0,+4H +4e” — 2H,0 GEZREM)
B :H, — 2H +2¢~ EBIEER & &

(2 BETRIBRGE, 1 DORICEEDHTHEL &S,
e TEMETBRDIC, e DHEZZITHERERLEDESE
2H,+ O, — 2H,0
EBDET,
ZORXKD, 1Mol DEFR O NIRRT DE, 2molDKHONERT D
ERDHDET T,
KH,01& 1mol T18g 205, 2mol T 36g @ &3

BERRIC HPO, &
EormNEhE

U VBRI SIS
W3Zn






images/00214.jpeg
210 Chapter8 BRI

BROBOBECORISEEAN—IICELHELIDT, BERLTBEVNTLLEL,
TIFRBEETY,

ROKORBIIOOT( 7 I~ 7 )ORIBEHSHES O,

KB BB Rzt
v omn |8 G ()
S 2
U0 | =n
VeOHKER | )

@ FPEBRBICOOWTINTEZTHFLL Do

BEAR(E, MARICOOTIFEHALTHFEOE AL

KBBPCA A AEBEEHNH L UNS OWEEA 7 OHTEIT TOIEBENHH
HUET,

( 51 )& 8O CuTAEKERDOC A USLTOET,
ENPIATIEKFH D FRELE T, BHOKAEREENDADHBED 2N
H—2HBHEICERLELEL DS
(14 ) Cu**+2e”—Cu
( #1) Cu**+2e”—Cu

T ) 2H,0+2e” —> H,+20H~
2 ) 2H,0+2e” —> H,+20H"

(
(

HOTHBBICDOOWTINTEZITCAELEL Do

Paflild & FIEBARIC OV TEZH T,
BRENBRONTETHEISFESNZDI-H, Pt, CLIAOHENEMIZH
Wnhdé, MIEPUAAMESEINTLHEOE T, ¢ D= EMA Cu
AgDBEFA A LS EBNET,

KB ICIRIEDA A CIT D EBENTOBISAIERCLARELE T,
ENDATIEBFONRELX TN, KBRDICOH DD L2HE L ENLIN
DHZED2NI—2H 5 EIFRULFLL Do

(7 ) 200" —Ch+2e~ ( 7 ) 2C0~ —Cl+2e”

(# ) Cu—Cu**+2e” ( + ) 40H — 2H,0+0,+4e”






images/00456.jpeg
50

Chapter7 itk

V-4, 7-B IR

PBESHICONT, ROBBVICBER K.

™

2)

(3)

@)

(%)

(1) MEDK, EHE- BETREIDIR
REZNENAZ Y RBATET,
Kz, ENHBRIERDDETRIN
DNEBEX K.

(2) MEDK, EE - BBTRIBZIR
WZE, 1 DICREDEIFERRRZEST.

(3) MEDRER, FHREORERFEDKRSICEILT DD,

(4) MEORE, MEBOEERFZNENEDRIICELTDD.

(6) REDE, NABBROBBICERI DD, HBEEHOEFEEEBOD
E55D

..................................................

RODEIE, ABDOP.194 ~ 197 CROTEBLEL &0

IEf : PbO, +S0,2~+4H*+2e~ — PbSO,+2H,0 (GETEM)
818 : Pb+S0,>~ — PbSO,+2¢~ (B{LRR) &

o BHETBLOICRERLEDEET,

PbO,+ Pb + 2H,S0, — 2PbSO, +2H,0 &

I - B8 6IC S04 ERBLTVET,
DEDHEHIEBSNTNZDOTINS,
BEGEOLET. @ O

(ZIC, HET DI, FEROBEBIFT)
EATI&PbO, — PbSO,,

BT Pb — PbSO,EZLLTLVBDT,

BETEETVDRIG
(A F YR OO,
FEEnEDRED

BIFBRDICBOEE

AECtEEIBZET. O 5 CN
REOR, HBEFEORBIEETNET. + (o)

PRI, BETE \Y
PbSO,+2e™ — Pb+ S0, -
EVSRBHRETNBORNS, HBBRO

BREERLTCe ZRIFMOTVDDEEDHIDET,
£OT, HBBROEBWICHESHOEBEERLET,
s S





images/00209.jpeg
81 @asmer? 205

[ BESBOKE |
@ BEZEERL, @ BRTORE, [EpiE E’&HRODUZ)O
T }Lnu‘x
ERBOKBR

IS ) ) %

k \
[Cr (S
= = \wd
A
@] r |©
IS K2R

X—X+@
BIbR
(BFOHE)

M+@—M

BITRI
(BFOEIFMD)

ZNT, SBTEIL -
BRDESSHERET
Wahbnah

BEHSED
BFDEEIC
FBU® !






images/00440.jpeg
34

Chapter5 BEiRE

RDBBVICER Ko

(1) 0.050mol/LT20mLDIEEHCI ZBRR B PHTZDOICHER
0.020mol/L DKEE{EINU Ls Ba (OH) , KBRIFT mL Ao

(2) B{EHILY DL Ca0 2.8g%&1.0LDKIC
BOURE. ZOKBRO20MLEBTE o el
BLPHNIDDICHER0.050mol/LD Ca(OH). [CB3Z N
BB AImLD. 272U, CaODRBE
56 &9 B0

-----------------------------------------

@mﬁ

PHRBBOBREDZIF, 4DDRTY TEBHET.
ARFY 7O [AImLH?I[fFTgh? ] ERDNES, ZNErEB<o
AFv7T®@: OH DYBEEEKD D,

RAFY7T®  HOYBESERD B,

AFv7®: (H'OYBS) = (OH DYHEE) £5tH I,

§D)
ATy 7@ : PHIFTBDICHER Ba (OH)KBEZE x (ML) EHEXT,

AFv7® :Ba(OH),l&, 0.020 (mol/L) x (1000) (L)=2.0xx 1075 (mol)
OH1£2.02 X 105X 2=4.02x 10~ (mol) (Ba (OH), & 2EDIEEBRDT)
RF9 7@ : EHHCIE, 0.050 (mol/L) X (1000

K2T, H"51.0 x 10 °mol (HCI &1 {BEDEHRDT)
ARFvT®: (H'OYHES)=(OH DOYEB) &KD
1.0x 1073 (mol)=4.0xx 10"%(mol)]  «=25mL @

)[L]—1 .0 x 1073 (mol)

2

RFY 7D PHIDDICHBRIBEHCIZ x (ML) EHBEXT,

ARFYT® : B{EHILYDLCa0F1mol TE6g, &oTCa02.8gld,
2.8

§=0.050molo 1.0LDS5, Eo2OH20mLBRDT





images/00200.jpeg
]_96 Chapter 7 @ith

7-5 NEEH (014 VY REROZERK]

|

¥RENZEHERT, B - EBOMF VRIENZTHRIES.

P74 DERGEREED 4R T T
[B552] — (k] — [H*] = [e7]
EEOCERBORBERRSEE T,
=15
27w 7@ [E&&] Pb+S0,2~— PbSO,
EiREFINDONH, HDHDHES>TWVWAHNT, HEREREHDESIEITITT,
LWSzeET, ATV I@ [K], RFv7® [HY] #RIELT
A7y 7@ [e7] BBl 2e” #MATEE T,
&4 : Pb+S0,>~ — PbSO,+2e” (EHK)

EHE

27w 7® [&§] PbO,+S0,2~ — PbSO,

A7y 7@ [K] BADODWEEBABHIC, KEMAET,

ZDBBIZEBDIC2HOEMAE T,
PbO, + 50,*~ — PbSO, + 2H,0

27y 7@ [H'] BBOHDBEFBRD I, ELITIHTEZMAET,
PbO, + SO,2~ + 4H* — PbSO, + 2H,0

A7y 7@ [e7] MANEREEFBADHIC, EBIC2e BMATEDYTY,
iE#E : PbO,+ S02 +4H*+2e~ — PbSO,+ 2H,0 (HEH)

CDESICRNDIERET, KELZ2DDAF VRGREZEL T ENTEE LT
EC, LRORISIEHBEDEEDRISTY

REBEDLEEICE, RBEDLELHFREICBRERT ZLIcLY,
HHEOREHEZDDTY,

&4E : PbSO,+2e~ — Pb +S0,*" (3 EH)
IEfE : PbSO,+2H,0 — PbO,+S0,> +4H*+2e~ (FFEK)





images/00442.jpeg
36

Chapter5 BEiRE

[100fBICHIRT D] P [KTEDHT~mLICTD] BEEWVSHBE, NES
(mol) BEDSBNCEITEREULRL &S0
0.01mol/L Di8%%Z 100f8[CHRIT B85,
0.01mol/LD 1L DE%Z 100LICTBEZEZXNREVVDTT,
0.01mol/LD 1L DBFRICIFHPED0.01moliFFTNSBDT, 100LICULTEE
EEDEIVRER

0.01+100=1.0x10"* (mol/L)
EBDED,
DED, BEBEDEIREZ 100 TENRFRDOENBEVNSZETT,

a1l 5-10, 5-11 [CXEi

RDXPD (D) ~ (@) [CABDBIPHFEE X Ko

BERBADEE CH,COOHKBK20.0mLZE (D) ZAWVTIERICEHNDER
D, DZTHIVE—H—ICAN, TNITERETHD (©) 1 ~ 27ENZTH S,
(@) IZANTHS0.40mol/L DKEE(EF RUD LNaOHKBRERTFLED,
10.0MLMR 2E B TPHRISELRZ. TNICKD, EEE CH,COOHKBK
DREH (@) mol/LTHDZEHNDH Dz,

.....................................................

@ KBRE—EHRLZITERICEDDMBDBEBRDT, F—IVENY b,

©@ BFBRCH,COOHKBR (358) CKB&{LF U D LNaOHKBR GRIEE)
DRIVEDT, RMRISIERERICFYET .

KDT, Zx/=N78Vb1 2

BREF/TL, HTEERHMDBEBOT, Eabv b,
CH;COOHMREZ x (mol/L) EFB &, EFdklE

®e

2 (mol/L) X (1380) (L) = 2.0z x 102 (mol)
%72, NaOH [0.40 (mol/L) X (%) (L) =4.0 x 10-% (mol)

CH;COOH®BNaOHEEBICT {BDE - IFEBDT,
ZNZNORENH", OH DREERDET, £DOT,
2.0xx1072=4.0x10"%  x=0.20mol/L





images/00441.jpeg
20
Pisbz (1000

CaO [FKPTKEIEAILY DL Ca(OH),[CBRBDDT, OH X
1.0x 1078 (mol) x 2=2.0 X 1072 (mol) (Ca(OH), l& 2 {mDEELRD T)

RFvT® : EBHCI I, OOSO[moI/L]x(

)—1.0>< 10~3mol

1000) (L)=5.02 % 107° (mol)

&£oT, H*H55.0x x 107 5mol (HCI (& 1 {BDEBRDT)
AFY7T®: (H*®mol) =(OH D mol) KO
5.0xx107% (mol)=2.0 x 1073 (mol) x=40mL @

el 5-3, 5-9 [CXn

RDEKBRDPHERD K. 272U, 108102=0.83EF B,

(1) 1.0 x1072mol/L DIEEE HC| Z#lK T 100 fSICHIRU KB
(2) 1.0 x 107 2mol/L D&# CH,COOH KB, 2120, BFBOBRE
20.020&9 %,

G
(1) 1.0x107?mol/LDIEEHCI = 1001S(ICHERTD &,
R
1.0x 10 *mol/L
HCI 14345 (BRI = 1) BOT, H ORES
1.0%x 10~ *mol/L
KD, pHIF +
~log1o (H*] = —log1 (1.0 X 1079 = 4.0 @ &3

BORE~HORE
—pH EVSHENT,
pH ZERHNENVATER

(2) E¥BCH,COOHKB R D BE (F1.0x 107%mol/L
T, SHEN0.0208DT,
H*DE~EIK1.0 x 1072 (mol/L) X 0.020=2.0 x 10~* (mol/L)
KD2T pH=—logi [H*] =—log;, (2.0 x107%)

=4-log2=4-03 =37 @ &

35





images/00206.jpeg
Chapter

i
|
o
-

(ZC&®I

Chapter 7 CR2AREMIZ, TOLITERNTEREZRMYHLTVWE LTz,
[MtEREHRIS] - [EFHBBHTS] - [EREDMYHT]

—75, T®OChapter TH3RY 2 BRI OMRIE, FOFNTHEREERT LET,
[BERERT] > [EFHBHTS] — [{LEREEZEZT ]

BERAPBERANST LICEDT,
EBTIEERLICKVWIBEZERT 2T ENTEDLSITHEVET,
(B2, KE{EF ~UrILNaOH, #8Cu, 7 tU I LNa, 7L ZILAIL
AV LCa, AT LK TRV ITLMEHEERE)

ZDChapter TAELDIF, RD3IDTY,

- BEBEBEBTHRICHDERENED ?
c MNBREBIEENLITH?
c (BREND) ENRITOEDLEMNEESNZDDFAETESH?

T, ToZWMHBELLD,

ZOETHHEITBE
£, BREBBTZINTN, EQLSLERISNEIZHEFUVET,
Ric, RLEBRBEZBRWVT,
ENRIFOMBEEDYED, METEMRT D ZHELTVELT,





images/00448.jpeg
42

Chapter6 B{b&ET

(2) I,+S0,+ 2H,0 — H,SO,+ 2HI
(3) 4HCI+ MnO, — MnCl,+ Cl, + 2H,0
(4) 2H,0, — 2H,0+ O,

-----------------------------------------------------

&
(1) 3Cu+8HNO; — 3Cu (NOy), + 2NO + 4H,0

© (+5)  (+2) (+2)
BLANBTR: Cu 0—+2), ERANBERE:N (+5-+2) @

(2) I+ SO0,+ 2H;0 — H,S0,+ 2HIL
0) (+4) +6) (=1
BEENBRR: S (+4-+6),
EREnsnm: 1 0-—1) @

(M) TlS, BEEKR
H,0, DEE{EAICBETTAIICE
BOTVBAU® !

(8) 4HCI+MnO; — MnCl, + Cl, + 2H,0
(GG N ) ()
BEENB7ER: Cl (—1-0),
ERENBTR: Mn (+4-+2) @ 5B

4) 2H292 - 2H29+92
1 (=2©
BEENBER: O (—1-0), BEENBTR:0 (—1--2) & &3

RD (P) ~ (F) DRHBDIS5, BIEETRHCTHIEDEINTRUIBEZ K.

() 2KI+Br, — 2KBr +1,

() MnO, + 4HCl — MnCl, + 2H,0 + Cl,

(D) NH,Cl + KOH — KCI + NH; + H,0

(I) 2HsPO,+3Ca (OH) , — Ca;z (PO,) , + 6H,0
(#) 8Oz + H,0, — H,S0,

(#H) Fe,03+CO — 2Fe0 +CO,

(#) NHz+ H,O — NH,*+ OH~





images/00205.jpeg
8-1
8-2
8-3
8-4
8-5
8-6

Chapter

EXROHR

BROMEE?

BB TORGIEME]

BB TORGFHE]

BEREL, BFOMEEDERF
BERDBOENE
BERDHEDIGH





images/00447.jpeg
T, XEB{EF rUDLNaOH K1 HEDEEBRDT, KEBEFNUDAILS
FNBDO0H DYEE(F

6.5x 1074 (mol)
IN&KD, PYEZZNH;: AL L7ZOH DYBEE(F

7.50 x107*(mol) —6.50 x 10~*(mol] =1.00 X 10~* (mol)

BHOH KEftF NUDLOOH- PYE=PDOH"

EWVDZELBDET,
PYEZZNH; F1BOREBDT, RRSNZPVEZP NH; [ERIERIC
1.0x107*mol TY
BHONTNDDIFEE (Mmg) BDT, PYEZF7NH:DEIVEE (17g/mol)
ZHEFNERDSNET,

1.0x107%(mol) X 17 (g/mol) =17 x107%(g) =1.7x 1072 (g)

=1.7(mg) @

(2) T, MDHBEREULEFZYEZPZNH;H1.0X 10 *moli2EVNS T EN
DHODERLE. 1BOPYEZPNHICHLT, 1BDONHNSENTOE
IHS, HIERI17.5mMgICEFNTLENH1.0Xx 10 'molEVNDT &
ICBRDFET,

NODEIEE(F14g/mol BDT, BR17.5mglCZENTVNDIERENDE
2l

1.0x 107 %(mol) x 14 (g/mol) =1.4x 1073 (g)
BREFEDBEIX17.5(mg) =17.5x107% (g) BDT

1.4x1073(g) s . ada
77 8% 1073 g 100=800 @ &3

Vlipter

o) EfLEE

(S ATy 6-3, 6-4 [CX i

ROEZRIG (1) ~ (4) [EDNVT, EBICRSNETRDSIERIESNDITRE
BRTSNDTRETRLS TEE, TNETNORIEBHIEDLSICELTIHE
ryes

(1) 3Cu+8HNO; — 3Cu (NO3),+ 2NO + 4H,0





images/00208.jpeg
204 Chapter 8 BN

8-1 BRAMEIR?

BEROBBAIHEE, EBRFHPEE, H

BUDLELRACL, BREDKBRIC2ADEREZ AN, TNEBHFTORITET,
BHDLELEBS LIAIE, EROBPICEREREZRY D5 LTY,
Z59BHTLTERBENSBEBFHRN, ABETRICETRICHEIYET,

T DHFE, BRAMEVSDTT,

BROBHWEERLLBEENEBE, BROEESERLLBEIABRETTY.
(ZNIFERGDT, BERIBLHBYELA)

EC, BELBETIE, ThENRILEETESSORISHEI S TLEDIN?
Zhig, BROSBFHNEDEIIICHRNENMNCE>TREYET,

BREEIRICOACLE, BFEBEROEEBASHT, EBICRYEYT (BROMA
EEWTY),

DY EEN SHBEFHRBICVN DT, BETIIEFERITIZ KGRIV ET,
EWS T EIE, BRRIGHEES, EWVW5Z2LTIR,

EB#E: M*+e”— M (ERRIS)

—7#, BROEMICIE, BFHIRNVAATERTDT,
B8O SIEBFHIREENBRIGHEZVE T,
EWVWS T LR, BIERISDEES, VWD LTI,

B X" — X+e™ (BRI

_POJ'I.N‘J ... BEHRORS

o BE---- BROBMICDBRWVNIZA
ERRIEHET D @FeE3),
o BE - TBEDERICDHRWVIZM,
BEREIPEI S @FEXS),





images/00207.jpeg
. 203

PE—
DHDBIL

IAY i | i)

[ntroductiong

| Q. BESBOTHBAESS? |

\.
[MER2REDNRID|— [BFHBHITDI—> [BKEMD LT
Ay
S r'd
A - -g-

! I I | f%ﬁ’&».@]—)f%?b“ﬁﬁﬁ%l—)ﬁ E2RMERIT]

B EFERIGHRIBZET
BIEROELTVSIFE

BROREBRERI LT
E2RBERILTVBIER

BRINEERNT
BRENZHDDAEI--NaOH, Cu, Na, Al, Ca, K, Mg

KBRZEEF
ZD3IDUw

BLINBEBNSIET
LBICBERLICKLYES
BRIBIENTEDAL®

- BEEBETRICHEHRESNDD ?

c ANEESBRENEEN?

- (BRKEDD) ENEFOEDEEYD
BoNZHHHETEDD?






images/00449.jpeg
BILADELLTVBRTFH DTEBNIE, BILETRETY.
Y, MELUNSAE LT [RGOMRICEANGNERIGETRE] S0S
BOBBOFT . BHERILHD 0RO T, BEMESNICED O LBE, FLIE,
{EEMDREICEDOZHBER, BILBHELELTVSDTRILETRINTY .
(P) ICI& BroaPL EVSBHEHBOET U, (1) (K& ClEWSBENBOET
D5, (7). () BRETRGTHIETICDNBZDTT,

(7) 2KI+Br, — 2KBr +1,

(=1 © (=1 ©

() MnO,+4HCI — MnCl, + 2H,0 + Cl,
(=1 0)
(%) BREROERRETT. T, (FYRSTTERLENES LD
LFYOTROENTVBRIBOT, EDRFERILMBELLTNE e
(T) [&UYBH,PO BT, Ca(OH) ,MEROPHRHTT . PHRMHET
A YORBMRT BEHBOT, BIHEELLEE A
(4) 1 DTHERLENELLTNBRFDBNEHLETRGTT . SICEET
%<&, SO, DS DEAEHIG+ 4, H,SO,D SDEAEHIE+6BRDT, Z{ELTL
Y. EHSBLETRATT.
() §02+ H,0p, — H2§04
(+4) (+6)
(1) FelT3EBY 3 & Fe,0,0 Fe DEALMIG+3, FeO D Fe DEALMIG+ 27
DT, ZELTVET, EHSBILETRETT.
(#) Fe;03+CO — 2FeO + CO,
(+3) (+2) (+2) (+4)
() TNEPYEZP NH, OBBTI R, ZNZNORTFOMEMEEDSE
VOT, BILETRATRBDFEE A
@, (), @), ) L

i SA Y 6-6, 6-7 [CX

RD (1) ~ (4) DRALFOETA DX RO EE T

(1) 18%RCl, (B1LAED





images/00202.jpeg
198 Chapter7 itk

7-6 mEEh

B#TIdH, — 2H" , E&ETIZ0, — 2H,0 J

KEPRAHRGEDRB EBEREZRB Wy ) — V58], ThHBEERTY.
BEBHORRNGL DI, AX—VDOBRARDE S LLHBEOTVETY,
BfllcKE, EEICEER, BRRICIE) VEHPOKERZBVEY,

MRBRDOAF VRISRE, 4XT v TTHENDELSICLEL &S,
A7y 7® [EE&R]

& : H, — 2H" (852)

IE#E : O, — 2H,0 (F&52)

ATy TOLUBLERISNEFRERCTRRELET,
BEREEBEZZNETNRTOEZT L&D,

=11

AADONHEHDHERML =0T,

A7y 7@ [K], AFv7® [H*] ERIELET,

A7y 7@ [e7] MBNEHRETAADHIC, Alllce ZMATRERTY .
&iE: H, — 2H"+2e"

3.

ODHIBES>TWVAIDT, ATy 7@ [K] IIRFLET,

ZA7v7® [H'] HOWEEBRBHIC, EBITAH ZMAE T,
0, + 4H" — 2H,0

A7y 7@ [e7] MRANBERMEEDASBIC, Allcse ZMATREMATT .
IE#E : O,+4H'+4e” — 2H.0

COBHANETHY ) —VEHHIC, BBREEBORIERE, ¢ DREZZAT
120CLTHEL & D TBE 2H, + 0,—> 2H,0 £HBIETTY,
KUDER LGOIV F—REE, ETEREIPELVTI R,





images/00444.jpeg
38

Chapter5 BEiRE

)

3)

4)

(%)

2.52
126

ZNHBIFTI00mML=0.100LICBEDTWVBDT, EILRBEG

0.0200 (mol) _ o
DOt (L =0.200 (mol/L) @-

Y AOBBBEHT, KBILF NUDLBRERTT,
ZOEHPANTTEZEOKBRBEREROT, PIETOKBRIGE
BECHEBTELCRDET,

KOTHIBRFREIT/—LIILIY @

Kb NUD LICREBEDBHDT [£90.5008] EVWSBIEEEST
BEERDTENIBOATURR, &oT, ZOMBFERLET.

Y 1OBEDPHD BROEL &S0

Y 1OBIE2EORBOT, ¥ 1OBEER (AR 10.0mLICBENBH
DNEEIE

2% 0.200 (mol/L) X

=0.0200mol

10.0
1000
KEBIEFT FUDLFIEDEERDT, KEBEF MUDLKBR (BR)
40.0mLICBEND OH- DYHBEEN, COH OYPBEEERUICBDET,
BRDEINBEZx (mol/L) ETDE

40.0
1000

(L) =4.00%x 1072 (mol)

(L) =4.00x1072(mol)

+=0.100 (mol/L) &
108ICEORREF=FEBKBREZEZRULL D,
BEDDHSBUEECH,COOH ABR20. 0mL £PHTZDIE, (3) T
REDHBALEZ0.100 (mol/L) DXEALF bUDLKBR12.0mLEZEL
EEWSZETT,
BREKBILT NUDLBEEIC BOR - BEROT, HEABROR
E#y (mol/L) ELT (H* OWEE) = (OH- DNER) DRETTHE

20.0 . . 12.0
500 (L) =0.100 (mol/L) x 52 (L)

x (mol/L) x

y (mol/L) X

»=0.0600 (mol/L)
TNE0BICBO R BEICSENBHBROTLRERDT, BB O
BOEILRER0.600 (mol/L) @
ELREEE/— Y NEEADERTIR,
1L= 1000cm* DRFEA X—ILEL & So
(@) &D, BHBEOEEFE1LPIC(E0.600mol O CH,COOH HBIFTL)
BEDND, CH,COOH DEILHE(F60g/mol BOTZDHBIE

0.600 x 60=236.0g





images/00201.jpeg
7-5 gEEL (01t vERRosw] 197

IBE OB TREETCVDIRNDTZ YRR ZEES

818 : Pb+S0,°" —>PbSO, | ([E50)
&e,

[GEIPA -
@HAD O DH, HDHEIXZEZDOTWD,
MADERZEZEULLSITBREDHIC, HAIC2e”ENR Do

818 : Pb+S0,~—> PbSO, +2¢e” SSht!
AAANAN m Ll

IEfE : PbO,+ S0O,.2~—> PbSO, | (B55C)

IEAB(E
O, H, @&®D 3 D%

A0 O DHEEDZBDEHIC, BAIC2H,0ZENZ Do

___________________

___________________

AN HDEZEZDZDHIC, BAICAH ZENZ S,

______________________

______________________

MADERZEZDRDEHIC, MBIC2e”ZNR B,

T4 : PbO, +SO2 +4H* + 26~ — PbSO, + 2H,0 @

@ | @ | & : Pb+S0.2” —> PbSO, +2e”
IEfE : PbO, +SO.2 ™+ 4H* + 26~ —> PbSO, + szo

| B | & PbSO,+2e” —>Pb+ S0,
IEA@ : PbSO, + 2H,0 —> PbO, + SO+ 4H* + 2e~

iW)EEb‘ ::i?“\a")f:"')
AMNBDOEZEBER






images/00443.jpeg
D R=ERY N @ ZT/=NIFLTY
®EaLyk ©020 &3

(ALl 5-12 ([CXY

BEFPDBEEE CH,COOH DRBEERDBIEDIC, RORBRET O,

R8R : AR TISRIICY 2 UBTKIY (COOH), - 2H,0 & 2.52g A, #k
ENZTEDL, £B100mMLOY 1 HBIBER (AR EED .
BIDAR 7SR ICKEEF FU D LNaOH# 0.5008 ZAN, $AKENZ T
BHU, 2B200mLDKEEF hU D LKBR(BR) EED .

R=ILEXY RZEAVTART10.0mMLEIZHILE—H—ICED, o IETEE
BENZ . RICBREE2LY NEANTALT DB FLEET S, PIHIRE
TIC40.0mML 4B TH Do

BEFEIFRIC10BICEDRIBERERD, K—ILEXRY NEAWVT, Z0OKE
#20.0mLEIZAIE—h—(ICBD k. BREESENZ, Ealy MIAN
EBREMULF DB FLEETS, PHRETIC12.0mMLUETH DO,
ROBEVICEZ Ko 2EL, RFEEH=1,0, C=12, O=16&L, BE
DBEZE1.028/cm®ET B,

1) Y20BEERAR OEILREERDLR.

(2) THRE (a) DIEREICDOWVT, XFIALYIETT/=ILTELA
YDEESERSIDMELTVEIHER Ko

(3) KBEF hUDLKBR(BR) DEILREZERDK.

(4) 1018(CEDBRDBEPDEEDEIREEKD Ko

(5) 10f8[CEDBRDBEFPOEROES/(—tY MNREZE, I\KE11
FTRDK,

(6) RRTAVESENMATENTSD, +2ICEVTLERLOZET
B0 XRATSRAJ, R=JLEXY b, DZHIE—H—, Eabyh
D35, HENINEBEEZINTERK,

i 3
(1) 22 DB—KF0YM(COOH) .- 2H,0 DEILEE(F

(12+16+16+1.0) x2+2x18=126g/mol
KOT, Y2AOBRTKIY 2528 DYEEIR





images/00204.jpeg
(

- FELY

FvH

\ W, /
> W N
J
| ol ‘

“omb

-l
BRTERBOIC, [V|FTvoEDIFLS,
==
BHOBBTEBFOMENRI 2T NBESD L= =T\

I 0 O

BEHHIBR, BIERIDDEZTND,

BHOEMTREFORITROHTONTNS D
BAEBOED, EXTRIDDEETND,

RILIBHDEKXHNE, BBEBBCTORIWBEHNLZEHNTE D,
RILSBHTERNIICRANBLBOTURIBRFENEE WD,
PRBEHYPBEEFEHENS,

S_INEBROEXRNE, SBETORKMZEHZENTED,
FITILEBICHNT, RESRZEAWND 2 DDEBHHIDH D,
RBUTERDBRUBS CENTEZBME_XABH, TERVLEHE—
REHLEWND,

HWBEROBRARENSIENTES,

HWEBHD, WE - REGOSEBTORMZEELIENTE S,
MBI BROBSBTRECVIRIDEELIENTE S,

A\
)

ZhBHAEODBNT ‘@
3R D T <Mk~
0> '





images/00446.jpeg
40

Chapter5 BEiRE

(6) 1.0mol/L®D NaxCO3KBR10mLICEENSD Na.CO:DYPEE(E

10 _
1.0 (mol/L) X W—O.Ommol
@, QDZERFEDDPFILD, Na,COz1moldzD, NaCllk2molTZED

EDDBo
£0T, BELOBRICZENS NaClOYEE(F0.020mol @

i SAn Akl 5-14 [CX i

BBIBEI7.5MEICEENTVBIERNZEINTPYEZPNH EUTRES
&, ZOINRTZE0.025mol/LDFREEH,SO,15.0mLICRINES B 2o ZDBR
%&0.050mol/LDKE{LF bUDLNaOHKBRTEHE LUIZETS, 13.0mL
DNUBETH O RDBHVICER K. £2LH=1.0, N=14&EF 3,

(1) BWRICBNSELEPZYEZ7ZRKImgH.
(2) COBRRICEFERNDI%SENTNDD, BHTERK.

COFOMER, +HBBRIBBINERH ICEEOH ZRESEEYT (S
@ORHTIK, PYEZFPERRSBTVED), PYEZPRENLTREL
EDE, RREOBH HENKBVEENENBTETHOHDETDT, K
Bt NUDLKBREBELTVED,

| HEBOH (mol) \

[ PYEZPDOH (mol) [ KBt rUDLDOH (mol) |

1) FF, ARESNEH BENKBLHZERNTVEET, HEH,S0,0Y
HER
15.0

- -4
0.025 (mol/L) x 1000 (L) =38.75x107%(mol)

TID, WBH,SO.F2{EDEBDT, KEITDH F2BHDET. Ko
T, MBLCSENTLEH OYESR
3.756x107%x2=7.5%x10"*(mol)
—73, BEURZKE{EF bUDLNaOHDYEE R
13.0

= -1
0.050 (mol/L) x 1000 (L)=6.5%10"* (mol)





images/00203.jpeg
7-6 mame 199

| BEEh |  KRORRHRBEOME CBRER B,

NIV
S
(=) _:__) _)_L(+)
e o (s
a E BU
13| 1B
BIER
= (H3PO4) &
-—
& +
8 H,—>2H (B2E2)
1IF#& : O, —> 2H,0

- BETE, THID0DHHHDHEERUEDT, e  DBZEZDZX D,

B H,—>2H"+2e” (;‘@

- EBTIK, @A00DHIXED DTS, ZOPOHER

NES o )] b * = CTHRER DB S
HOHMESDT, DI 4H ENZ Do 5 A

____________

____________

- REIC, MIDBREEZFDRDEHIC, LAICde &ENR Do
48 : O, +4H" + 46~ —>2H,0 (;{@

afEcEEORZEHDESDE 2H, + 0, — 2H,0

= e tvakh l






images/00445.jpeg
1L=1000cm*DBEEDESB(F, BEH1.028/cm*THBIIEHD
1000 (cm®) %X 1.02 (g/cm® =1020g
K0T, HE/N—tEY MNRER

36.0(g) o
B 100= 35[4)9‘

6) K—IEAYE, EaLy bt @ &3

APy 5-13 (S i

14

CEREHDIBEDRET FUD LA
Na,CO37K3#&10mLI(C, 0.25mol/L
DB HCI ZF T Ul & S DRBELDIR
THdo RDOBBVICE X Ko

(1) @TRI>TLBIRILE |
@TRIO>TVBRLDIL 0 5 -
FRENEZNENES. T U7 025 molL OF1EEE  (mL)

(2) BPDxzDEESZ Ko

(3) @QDRBDFTT EHDEHICAVDEREDBIMESZ Ko

(4) RBRICAVEZRES MUDLKBRODEIREZERD K.

(5) BEBRDBEICADEZKBRICSENSD NaCIOPEEES R Ko

@mﬁ

(1) ® Na,COs+HCI — NaHCO, +NaCl @&
® NaHCO;+HCI — NaCl+H,0+CO, @ &3

2) OFTOBERUERFHCIZETZDOT, =80 @

(3) AFNALYY &

4) ODRBRED, Na,COs&HCIF : 1 ONBERLTRBT BT EHDH
DET. KHBEEF ~UD LNa,CO, KBEDELREEy (mol/L) &
5L, :a)wgmOmmo.zsmovwigwomcﬁmaamv

40
(L) = 0.25 (mol/L) X —o— 7000 W

v=1.0mol/L & &3

y (mol/L) X ——— 1000

39





images/00431.jpeg
@ KHMMOENEEEZRD, BHEKNHONHEEZERDS.
CuS0, - 5H,O0 DEILEEIF 250g/mol EkH72DT, 50.0g (&

50.0 _ e
ﬁ—OZOOmOI ICHEDERT,.

® BFHEHOMHEE (mol)%KDHB.
KF0¥ (CuSO, - 5H,0) 1mol [CD&E, CuSO,4lk1mol RDT,
0.200mol,
@ BROHH(LIZRDS.
RIENH SHEULEBRDER(F2208 TN, CNEFREICELT
VEFT,
220g DBRDEED « (cm’) 12ETDE
2 (ecm® x1.10 (g/cm® =220 (g)
220 (g)
1.10 (g/cm?)
KD2T, 0.200LEHNDET,
® @E®&LYENERE(MOI/L)ZXRDHS.

0.200 (mol) _ ol

B.EE/N\—tY NRE
MEXTEASNIEKBRESNA—DT S,
KHNMDENEEEZRYD, BHKNPONEEEZRDS.
CZETIFA.ERLTY, BlF12KF04(%0.200mol TY

@ BHONHE(8)ZXKDHS,

7KF0#) (CuSO, - 5H,0) Tmol [CDE, CuSO4[F1molBDT, BIFT
W3BE CuSO,DYEE(X0.200mol
CuSO,DEIVEEIF160g8/mol BRDT
160 (g/mol) x 0.200 (mol) =32.0 (g)
@ BRNHE(8)EXRHSB.
BN SEHEURBRDEE(F 2208 TI o
® QLOLVHEN—tYMRE(%)Z2XKDHS.

320(g) . o
o ¥ 10051450%) = Qe

=200 (cm?)

=

@
)

25





images/00430.jpeg
24

Chapter4 RFEEHTFE-AE

150 _ .
580 =0:600mol  [EBEDET,

® BHOPEE(mol)%XKDH3.
KF0¥ (CuSO, + 5H,0) Tmol [CDE, CuSO,4lF1mol RDT,
0.600mol.
@® BRAOFHL)ZKRDHB,
BBXTEZ5NTVDDREBRDEES508 TIND, CNEHKREIC
BUTWLWEXTY,
5508 DBROEBD x (cmd) EETDE
2 (cm?®) x1.10 (g/cm®) =550 (g)
_ 550(g)
=110 8/cmd
&£OT, 0.500LEDNDET,
® @&®&YEIVRE (mol/L)%&KRHS,

0.600 (mol) _ 2l

B.B@8E2/\—tY N NRE
@® MEBEXTEAShEKBREANA—ITS,
@ KMPOENEELERYD, BIANNONEEERDHS.
CZETIFA.ERLTT, BIF1zKI0MIE0.600mol TY,
® BHONHEE(B)ZKRHS,
KF0#¥ (CuSO, - 5H,0) Tmol [CDE, CuSO4lF 1Mol BDT, BIFT
W%AE CuSO,DYEE(F0.600mol
CuSO,DEILEE(F1608/Mol RDT
160 (g/mol) x 0.600 (mol) =96.0 (g)
@® BRNHEE(8)ZKRHB,
BIEXICH @D, 5508 T,
® QEOIVWHEEN—tYDMBE(%)ERDHS.

=500 (cm?)

96.0(8) ., . s
R0 ¥ 100517500 @£

(8) COMBXTIF, BROFBELEENPRINTLEE A
LHL, BHOUEYENSE0.08, KHN1708EVHDNTVBDT, BRIE
50.0+170 =220 [CRd DO D XTI,
A EILEE
@ MEXTESASNWEKRBREINA—TTS.
7372 CuSO, - 5H.01'50.08, BROEEN 2208, FEE1.10g/cm®
DB (I) KBREAN X—JULET,





images/00437.jpeg
31

RETBTECBOET. EWSTEE, CHM0.40mol IRTRIGE S
7285(2(&0.80mol D O, HHBEBRDTIH, 0,(%0.60mol UHdDEE A
£2T, CH4#0.30mol, 0,110.60mol RitE 3T &ICRDET.
(1) DL R KD CH 11 mol RIS % & H,0 & 2mol #4£F 30T,
CH, 110.30mol RitL72 & I TE B H.0 DMEE(0.60mol
H,0 DELERIF 188/mol BDT, RETBKOURIE

0.60 (mol) x 18 (g/mol) = 10.8(8) @ &3

@) @IEBNT, X9 VF0.30mol RAL, 0.10molE>TVBT EMDH
DELR.
021%0.60mol IR TRIHT ZDT LR,
F72, (1) DIEERBIED, 1mol D CH, HRIET % & 1mol d CO, higk
£FBEDNBDT, BBVAICECO,H10.30molBBEDNDET.
X% CH,#40.10mol, Bk CO,#$0.30mol €-

BLEE

ies2mE 25 RSB NI

ROTREBOYERK, TUYRATY R - O-—U—DEHENSEXT, & - BED
EE5([CHBSTINER Ko

(1) NHz+H,O — NH,*+OH™

(2) CHsCOOH +H,0 — CH;COO~+H;0"

(3) CHsCOOH+HCO;~ — CH;COO ™+ H,CO,4
(4) CH,COO~+H,0 — CH;COOH+OH~

FLYRFY K- O—U—DRECESE, BERH 51 3UHTSY, &
BEBH RBUMBMETI. £oT, (1) & (2 B8, (3) & (4) HEEE
RO,

O# OB O WEEQ D






images/00436.jpeg
30

Chapter4 RF2EHTFE-RE

THIZED
L)

1Cu+3

HNOs — 1Cu(NOa)2+%NO+%H20
!

3Cu+ 8HNOz; — 3Cu (NOg) ,+ 2NO + 4H,0
()3 8 @3 V2 94D

R TB.96L DAY Y CH, &, RERRET 13.44L DBEFR O, ZFBICAN,
RECMRSBIEETS, ZBIEIRRCO EKHONRELEZDT, Z0%,
BICBBDETURS<KHELURZ. TDEE, RDBBVICER K. £7ZUH=1.0,
C=12, 0=16&UL, RIVEDBEERICHDKIFINTRIFICHEOTNDET D,

(1) CORBDIEZRIDEXEEZ Ko
(2) BHEAICEETDIKDEEZEEZX Ko
(3) BBAICHFETDRME, TZOYBEEESI Ko

() FTEZOFFOHTRERS, BENSEHEZBZITNEEL &S,
CHi+ O, — CO,+H,0
CEHOBIEEEMN2@TD, ON3EENT, CEHTHEENTNS
CH.OEHETELT, MORREZSZTUEEL &S,
1CHs+ O, —» CO,+H,0
}
1CHy+ Op — 1C0, +2H,0
I
1CHy+ 20, — 1CO, + 2H,0
&5T, CHy+20, — CO,+2H,0 @ &3

(2) A9V CHBRFRO,ERMFBRDT, FRERETImol[F22.4LDFRET
o CH4[E8.96LRMDT, 0.40molF#EL, O.(%13.44L7RDT0.60mol
FHEULEY,

ZZTMDERERBRERDE, TMolDCHICHULT, 2molD O, H





images/00439.jpeg
33

i Ny 5-5, 5-6 [CX

RD (1) ~ (5) [CHTRIFTDYEZE (a) ~ (e) HSENENT DTFDEN,

() KBROEMZRIIER (2) KBBRD P HZERIIER
Q) KBRHNBRUZRTEME (4 KBERDBERERIRIER
(6) KBRMERUERIER

(a) Na,CO; (b) AICI; (c)Ba(NO3z), (d)NaHSO, (e) NaHCO;

(a) BICEHBHOHESENTLRWVOSIER. KEEF
hUD LNaOH GRIBE) ERER H.CO, (558) DIETZ
N5, KBERBIEREME. &OT, BEMERIER.

(b) BICEFHBEOHEZFRNTVRNDSIER. KEIEP
JV=ZOLAI(OH); (33188) CIBEHCI (388%) DI
D5, KBRIE®E. &0T, BREERIER.

() BICEHEOHEZSENTVRVDSIER, KEIE/N
U [sBa(OH), G&IEE) CHEHNO,; (58E) DR
N5, KBREPE. &KOT, PHERIER.

(d) BICEHAZENTVDDS, BiER. BERERRNBEDERI DN
TUR. NaHSO, [FEitER IR,

(e) BICEFHASENTNZNS, BB, NaHCO[FiEE I ERIBRIEE.

ERDKERDIEES
fAPRMLTTER
BHEEZERDILT
bhdAEIER

(d) DNaHSO, & (e) DNaHCOs[F 2w hTRHDNPITNDT, Hilk H.SO, (58
&) CDORHEDETIFEM, KB H.CO; (5588) EDMEHEDOE TIHEEME,
BOEBIZTERITHEX L&D,

MHmd @E @ @@E 6 66





images/00438.jpeg
32

Chapter5 BEIGE

Sl 5-2, 5-4 [CX

RD (1)~ (9) CHTEFXRDINEZE, TOZBHLNDENEN DTFDIEN,

(1) 1 B0 (2) 2fBDIEER (3) 3fBDISE

(4) 1 fBDsFIEE (5) 2fBDIRIEE (6) 3fHDISIEE

(7) 1 fBD3ZER (8) 2fBDZ5ER (9) 1 BDRIEE
<EBE>

BFER, KEBE/NUDL, BB, Y298, K&tF hUDL, BER, UVE,
FPYEZT, KEL# (D)

i 3t
B (1B8) OIE2XPHS, HY (OHT) ICBRBIENTED

H (OH) 0¥z, B&UEE) DEHELNET,.
e, BR-IEEDRBEBHIE/TIDT, FRLIXL&D,

BEg, BIBEE
BRI DAUL
ZNLNEINT
5388, SERET

ZENZNDLZERXFEFECH;COOH, KEBIE/NUD L
Ba(OH),, H#&H.S0, ¥ 21D8 (COOH),, XE{tF b
U LNaOH, 188 HCI, UYEHPO,, 7ZYEZF NHs,
KB{L#k (1) Fe (OH);TY . {LERD DN D EE - IRED
BEHDHDERIDT, FElFDLIICLELLD,

) 58 @ BE@ O) UVB @) PYE=T
(6) KEME/UDL  (6) KEMESK(I) (7) FFER
©®) vaom () KBt FUDL @ 5






images/00433.jpeg
27

D&ED, 60CTDEFKBR5008 EVNDSHDDIEKIF, K238g(CHHEN
UDLH 2628 BIFTVNBBEDREDZDTT,

dHElF, 25CTDK238gIC, WEBAYDLDNENEDFBFZDHDDHNE,
MEULTLBWEEHUDLDENREDIENSIETT,

25CDK100gICx L, WHEAHU D LIF368BIFDD ;;g;’g;“;{fﬂ%t
» MofE—
T, K238gICHUTHWERAYO LDy (8)BIFHEY

dE, ROEDEDIIBEERT,
100(g) : 36 (g)=2381(g) : y(8)

BRIC, LT BB LG
262 (g) — 85.7 (8) =176.3 (8) = 176 () @

e

100y =238 x 36
y=857

60CTHEE DU D L1108 H1008 DKITBFI > TVDIREEEZZ D&
ZDEFIKBRDEE(E 2108 T,
ZDRIFIKBRE5CICANT DI EEZZDE, 368 LNBIFEISHLIB
20DT
110—36=74g
DWEBHUDLDTELED,
D&ED, 60CT210gDEIFNKBRZ25CICANTDE, 74giiETDEN
SEEC T
N7 60T T 5008 DEIFIKBRICH TIFHT
(B2A0KBR) © (REULTHE I BHEBAU D L)
DLTERTEHLIENTEFT,
500g T60CODEFIKBRZE 25 CICAHLEEE DB T d8%:2(8) T
210(g) : 74 (g)=500 (g) : z(g)
210z =74 x 500
2=176 ()
EULTH (2) FRHBDZENTEFXT .

Chapterd £
HELLLP






images/00432.jpeg
26

Chapter4 RFEEHTFE-AE

ies2miR 22 RSN

K1008ICHIBHERAY O LDBREERK, 25°CT36g, 60CT1108TH B,
HEAHU D LKBRICOVT, ROBEWVICEZ K.

(1) KX100g%&60CICL, ZZICBIFBEIFTOEEAY O LEBD U,
CDBREDLCETAHAPUEEE, MEIDWRAVDILETgD.

(2) 60 COWHENY D LEFIKBRNE0085HD. CNE5CTHRTHPL
rEE, MEITBWEEAUDLRTgD.

i S
ARDpP.112~115THE L, BIEHYDLILCDOVTOBEESLDHE - &
ADEREUTY,

(1) chniZx, 160CTT1 FYDKDBADTWVNRDT—IUIC, ADANDEIFAD
TWizET 3, 25CICKENTH o2 AN T—ILHS EH>7ZTU &
57?] EVWSAAR—I T ENTEET,
60°C, 100gDKICHEHY D ALIK110gB(3T, 25T, 1008DKTIlE
36gBIFET,.

&£D2T, 110(g8) —36(g) =74gH L LET,
1 &

(2) 60CDEFKBRHE008ENS T ERFHDHOTVKIH, fFIgDKIC,
g DBENBIFTLBDODEFDNOTVREBA. EIT, FIFEHEL
TINSEROBLLTRBDE O
ZOEOHICE, HEEROTHELTVEET,

60CMK100g(CH L, HEHY DALKI108BFDDT, «(g8) DKIC
X UT (600 — z) gDWEEA Y D LD RIVKETBIFTVNDEERE, kD
KOBRLAHDIBET,
100(g) : 110(g8) == (g) : (500 —x) (8]
1102 =100 X (500 — x)
2102 =50000
x=238g





images/00435.jpeg
29

(3) (£)CaHa+ () O, — (2) CO,+ (B H,0
EBOYECEHN2@TFD, ON3I@BDT, CEHTEMETNTWND
CH:DFHET ELT, RMEZBRTVEET.

1Cng+ (7) Oz — (j) COZ+ (‘U’) Hgo
}

1C3Hg+ (&) O, — 3CO, + 4H,0
I

1CsHg+ 50, — 3CO, + 4H,0
!

CsHg+ 50, — 3CO, + 4H,0

M1 5 (N3 N4

4

=

(2) Cu+ (R)HNOz — (2) Cu(NO3) » + (V) NO + (%) H,O
EBOHECuEHA2@TD, NH3@, ON4@TIH, CusHTHER
SNTVBYEFHDFRAR. ZIT, BRFOHEHNVSEIFAZICU(NO,),
DFHE1EULT, RRZEZDIZTVEXT,

() Cu+(R)HNOz — 1Cu (NO3) 2 + (V) NO + (#) H.0

i
1Cu +(R)HNO; — 1Cu (NO3) , + (V) NO + (#) H,O

EC, CITERO>TUEFEVE T, CuDFREZESHOE DI EFTEHRLED,
NF3@, ORF4EBEEBLTNDDT, IICHBERETCETHT B
22T, (R)=a, (V)=b, (¥)=cEBVT, N, O, HICEET B&EiL
FRERZEILTT, FHZEKRDE T COPDHEE, REREBEEVWVET,

1Cu+ aHNOz; — 1Cu (NOj3) , + 5NO + ¢H,0
HIZDWT © ax1=¢Xx2

a=2c - 0]
NIZDWVWT : ax1=2+bx1

a=b+2 - ®
OICDVT : ax3=6+bx1+cx1

Ba=b+c+6 - ®
INRTCcZFOHXICLTVKZEZBIBLE T,
DEQKD 2c=b0+28DT, b=2c—2 - ®
DE@EDICKALT

3X2c=2c—2+c+6





images/00434.jpeg
28

Chapter4 RFE2EHTFE-XE

ROIEZRD (P) ~ (F) [CHTRFRZIFHEER L. FEN1 DBEEAEBE
FICER Ko

1) (P)Hz+ (1) 0, — (D) H0

(2) (Z)AI+(F)HClI — (H)AICI;+ (F) H,

(3) (U)CsHg+ (&) O, — (3) COz + (H) H,O

4) (2)Cu+(R)HNO; — () Cu (NOg) .+ (V) NO + (¥) H,O

.....................................................

(1) (PYHe+ ()0, — (9) H;0
SHEEMEHE0E2BIORNOT, RFDHHUNSEIEABLIH,0 DFH
E1EUT, RBEZBRTVRET,

(P) H+ (1) O, — 1H,0
I
1Hy + () 0, — 1H,0
I
1o, — 11,0
2
I
2H,+ O, — 2H,0
2 N1 253

1H, +

(2) (I)Al+ (&) HCl — (D) AICI5+ (F) H2
BBOKEAIEHECIH2BFDRDT, FFOHHVERAUZNAICIK
DEBZE1ELT, RBEZDXTVEXT,

(I) Al+ () HCl — 1AICIz + (F) H.
!

1Al + 3HCI — 1AICI3+ (F) H,
i

1Al + 3HCI — 1AICIz+

)
2Al + 6HCI — 2AICI;+ 3H,
(@2 He M2 I

3
oM





images/00429.jpeg
23

1) ATEIERE
@ MEXTSASNhEKRBREIXA—TVTS.
%B1372CuS0, - 5H,01175.08, ##E200cm®, ZEE1.10g/cm® DR
BRIA (1) KBREA A —IULKT,
@ KMMDENEEERD, B EKTINOMEEZRDS.
CuSO, - 5H,O0DEIVEE(E 2508/ mol ER&H=DT, 75.08 (&

75.0 _ I
52 =0-300mol  [EBEDHT.

® BHOMEE(mol)ZXKDHS.
KF0#) (CuSO, - 5H,0) Tmol [CDZE, CuSO,4Ik1mol BDT,
0.300mole
@ BROHFHWLIZERDHS,
200cm®* BN T0.200L T,
® @E®&YEIERE(moOl/L)%ZRHS.

0.300 {mol) _ ade
SO0t = 1:50(mol/L) @B

B.HE/N—tY N EE
@® MEXTEAShEKBREAA—ITS,
@ KMPOENBEELZRYD, BIAkMPONEELRDS.
CZETIKFA.ERUTY,, BIF=KF0MIE0.300mol TY .
® BHONHE(Z)ZKRHS.
7KF0% (CuSO, - 5H,0) 1Tmol [CDE, CuSO4lE1mol BDT, BIFT
%38 CuSO,D¥Y&EE(X0.300mol
CuSO,DEILVEE(E 160g/mol BDT
160 (g/mol) % 0.300 (mol) =48.0 (g)
@® BRANHEE(8)EXRHS,
KBRODFEH 200cm* T, BEH1.108/cm* BDT
200 (cm®) x 1.10 (g/cm®) =220g
® QEOIVWHEEN—tYDMEE(%)ZRDHS.

48.0 [g] e 0, o)
X 100=21.8(%) @

(2) A EIRE
@ MEXTS5ASNEKRBREIA—TTS.
7BF72CuS0, - 5H,0 M 1508, BHRDEEH 6508, BE1.10g8/cm®
DERELIR (I) KBREANX—IUET,
@ KMUDENEEEZRD, B EKINOVEEEZRDS.
CuSO0, - 5H,0 DEILEE(F 250g/mol ERkH7ZDT, 1508 (&





images/00420.jpeg
14

Chapter 3 {E2#&

3-1, 3-2, 3-11, 3-12 ICHfE

RD (1) ~ (4) DFBRICDOWVT, A, B, CEND, TNENICHTIEFEDED
Z1DFDEN,

M r7VER QHBERBEDOHER Q) ERBBEESDBR (4) HTFES

<AB>

(a) BFOHBICLD RS,

(b) BBEFICKDBSE.

©) DFEHAO7YTFIIT—IANRE) ICKBEBE.
(d) BHBERANICKDES.

<B®>

() BRIFBEIEBSBLY, NABBLED, KICBHLEDTS
CBREET,

(L) PHEHTHESBL,

(D) Bl - EEDKEL,

(R) BOTRVBRELMNT Do

<CE>

(i) ZPIL=ZOLAI

(i) 't fUD L NaCl
(i) I3DXKI,

(iv) 97PEYRC

BROMEE|EGIZE
RBRBLEWIBVAER
TEBDOEAR,

FEN—VICROTERBLKS

1) (d) - (&) - (i), (2) (@) -(X) - (iv),
(3)(b)-(3)-(1), (4 (c)-(W)-(ii) &






images/00426.jpeg
20 Chapter4 BEFEEHTE-RE

(2) 10%DKEEF MU D LKBR280mMLOBE(K, BEHN1.18/cm*TH

dIEHNS

280 (cm®) x 1.1 (g/cm?)
ZDOIED10%NBEDEERDT, TOKBRICSENDKELF KV
O LDBERK

10

280 (cm®) x 1.1 (g/cm®) x ET ®
VT, 40%DKEEF N D LKBREZZET,
yMUBLREETDE, ZOKBROBEF, BEN1.48/cmPTH>T
ays)15)

y(em® x 1.4 (g/cm® =1.4y (g)
ZDSE5DA0%HNBEDBELRDT, ZDKBRICSEND KBS KU

O LDBEK
1.4y X 5~ 100 """ @
®@EOHELLDT
10 _ 40
280><11><100 1.4y X 700
y=55

&DT 55mL @

€

=

0.20mol/L DKEALF bUD LKBRA0OMLICSENDKELF FUD
LOYEER
0.20 (mol/L) x 0.40 (L) =0.080 (mol]} -+~ ®

BV T10%DKERIEFT NUD LKBREZEZZIN, FECRER<EEZE
EHNTVEIR. BEEZEDUENHDXEA.
10% DKEIEF FUDLKBRz (8) ICEENDBEDEEF

10

* 300

NaOH DEJLE (% 40g/mol BOT,
BHOERENERICETE 202

40
®EENELLDT
0.10z
40

2=32
0T 32D

=0.10z (g)

(mol)  «eeee ®

0.080=






images/00425.jpeg
19

AR 4-5, 4-6 [CX

ROERBVICBEZR K. 212U, H=1.0, O=16, Na=23& UL, 40%DKE
1EF NUDLKBROBEZRE1.48/cm®, 10% DKE(LTFT MU D LKBROE
Ex11g/cm*Eg 3,

(1) 0.84mol/L@DKEIEF bU D LNaOHKBRES00mMLIED DI,
40%DKE(LF NU D LKBRIFE MLAED.

(2) 40%DKE{LF b D LNaOHKBREKIZESD, 10%DKEEET
U D LKBE280mLEED 12V 40%DKE(ETFT MU D LKBR
famLZEKISEDNEKND

B) 10%DXKE{LF rUD LA NaOHKBRZBWT, 0.20mol/L DKE
£ MU D LKBRA00MLZEED 2L 10%DKE(ET MU D LK
BRI g UED

.....................................................

BEADKBENSEEBDKBREEDEMELBDT, ZNENOKBRICS
FNDBEOYEE (mol) (XEZIFEE (g)) Z1 I—ILTROHXL&D.
(mL) =(cm®) THDZ&lF, BIKLEXRTIR,
(1) 0.84mol/LDKEE(EF MUD LKBRS00mMLICZENDKEEF KU D
LOYESE
0.84 (mol/L) x 0.50 (L) =0.42 (mol) -+ @
40%DKEEF NUD LKBED (ML) BBREORETDE, ZOKE
{EF MU LIKBROBEE, BEHN1.48/cm*THRIEHDS
x(cm® X 1.4 (g/cm® =1.42 (g)
ZDSED40%DNBEBDT, BEDESE

1.4z (g) X % =0.562 (g)

NaOHDHKE(F40KD, EILEE(E40g8/molTT,
£oT, BEO.56x () EMHBICETE 2207 (mol) @

40
DE@HFELLDT
0.56x
40

+=30  &oT 30mL @ &)

0.42=





images/00428.jpeg
22

Chapter4 RFE2EHTFE - RE

® 36.5%=320&@>T, OEYBRORE=(e) ERDS.

x 365
1180 100

r=36.5%11.8 (g)
® OOBEHENEEZmOIICET,
@TBERILIC36.5%x11.8 (g) DBHHCINABIFTVWBZEADHD
E9)0
HCIDEILEE(E36.58/mol RDT, AEDEHEZYEEICET L
36.5%x11.8
36.5

£oT, ILPICBMOIBHTNBEDN > EDTELRER
11.8mol/L @ &3

=11.8 (mol)

=1 Al 4-8 (X

ROTER (O) KBRICELT, A.-BILRE, B.EE/N—tY NEEZZNE
NROK. 212U, TEEE (1) KSROBEEVLIFNE1.10g/cmiEL, H=
1.00, 0=16.0, $=32.0, Cu=64.0&9 %,

(1) TRE&SA (1) FKFDH CuSO,-5H,0 75.08 &KICEH UL, TiEssH(I)
AKBRDFED 200cme (TR DTz

(2) TREEIR (1) AKFDY CuSO, - 5H,0 1508 &EKICEH L, FiEssH (1)
KBRDEEH 5508 [CHR DTz,

(3) TRERSA () AKFI¥Y CuSO, - 5H,0 50.0g8 #1708 DKIZBH UL THR
Bash (1) KBREEDZ0

.....................................................

@ﬁm

B E8 (1) AKF0H CuSO, - SH,ODHE(F 250 KD EILEE(F2508/mol,
CuSO,DHEBIX160 KD EIEE(F1608/mol THBDZ&(F, HHBULTEAL
EER





images/00427.jpeg
4-B, 4-68, 4-7 ICHE

ROBEWVICEZ K. EREUHCIDHNFEZE36.5E9 %,

1) 210mol/LDFIBEHCIOBEBE/N—LY MREZRD K. UL
2.10mol/L DFIEBDZEE1.05g/cm®*EF B,

(2) 36.5%DREBEHCIOEIREZKD K. 212U, 36.5%DRIGE
DBEZE1.188/cm*&F o

.....................................................

M B @B, 1L=1000cM*DKBREBELTEZEL& D0

(1) A (p.102) ERAUFIETHREXI &Ko

® 2.10mol/L OiEik (FHIEE) 1ILZBETS.

@ 1LPDOBEENEEZKRDS.
1LPITBEEMIMolBIFTVBDHEND E2.10mol T
HCIDHFRIF36.580T, TILER(F36.58/mol T,
BlIFTVDBEHCIDESEE

2.10 (mol) x 36.5 (g/mol) =76.65 (g)

® 1L(=1000cm®) DERNEEEKDHSD.

BEN1.058/cmPBRDT, BERF
1000 (cm®) x 1.05 (g/cm®) =1050 (g)

@ QERLIVHEN—tYPMEEZRDHS.

% X 100 CHB/\—EY NEEMRDHSNFT .

7665 .« v o o Sl
e X 100=7.3% @ &3

(2) ZNHEM(p.104) ERIUFIETHRVLTVEXT &Ko
® 36.5%MNEH (RIS 1LEHEETS.
@ 1L(=1000cm®) DEBNDHEEEZRD S,
BE(X1.188/cm*BRDT
1000 (cm® x 1.18 (g/cm® =1180 (g)





images/00422.jpeg
16

Chapter4 RFE2EHTFE-RE

(4) NHs[2DW©WT (6) CH4l2DWT

[®@ | @ [ 248 L [@ | ® [® |L

N N

RF - HF0OBY, #E(L), YWESE (mol), EE (g) ZEHBHEICEIRI Bz
HORETT .

ZOFORRERK, WEE (mol) ZPDICEINE, BRICBIIENTEXRY,
CDREFEODTERDIEBFRAXULET,

(1) 1.0moll&® 6.0 x 102 (f@), @ 22.4(L)
N2 (&1.0mol T® 28 (8) &

2

~

3.0mol (@ 1.8 x 10 (@), ® 67.2(L)
0;(%1.0mol T 32g 8D T (32g/mol), 3.0mol Tl&k
® 32 (g/mol) x 3 (mol) = 96 (g) &

€

=

6.0 x 102f8T1.0mol BDT, 3.0 x 102@(&, @ 0.5(mol)
C(&1.0mol T12gBMDT (12g/mol), 0.5mol Tl&
12 (g/mol) x 0.5 (mol) = 6.0 (g) &

(4) 22.4LT1.0molBDT, 44.8L(F® 2.0 (mol)
1mol T6.0 X 102 @AM T, 2.0mol T® 1.2 x 10% (@)
NH3(&1.0mol T17g8®MDT (17g/mol), 2.0mol Tl&
@ 17 (g/mol) x 2.0mol = 34 (g) €&~

(5) CHal&, 1.0mol T168BDT® 4.0g(0.25 (mol)
1.0mol T6.0 X 102BHROT, @ 0.25mol (% 1.5 x 102 ({8)
1.0mol T22.4L BDT, @ 0.25mol (45.6(L) @ &





images/00421.jpeg
i) RTRENTER -

>
Wl

$(C1EPCu EPCUDRMFEDEIEL, ZOEFEELBF®CuN'69.2%, *Cunt
30.8% T d. BHEEESCu=163, ®*Cu=65&LrEE, ADRFEEK
HKo

.....................................................

RFEE, [(AMFDHEMESRE) X (FELL) ] ZB2UEDELBOICBEDEXT,
&£OT
69.2 30.8

63 x=5=+65 xT5>=63.61663.6 @ &

e 4-1, 4-3, 4-4 [T

RD (1) ~ (6) DRIF, FERECOIISYEDRT - HFOEY, 48 9
B8, BEONRNERLTVND. RPOZERMO~DICADHFESZ Ko
12U, RFE8(&, H=1.0, C=12, N=14, 0=16&TF 3,

(1) N2[ZDW\WT (2) 012D\ T ) ClcoWhT

[® lm  [@ L [@ lm  [® L [pox10¥®

St éLm
[

! !

g g

g

15





images/00424.jpeg
18 Chapter4 BEFEEHTE-RE

)

3)

ATv7®: [ARICRATS]
NTF - HBOBEENENARICRAUTHELET,

40 ois
&2T £ x100=5.0% @ &3

BLBDOREILREDRK T,

RAFv70: [BRORFEHET S

AFE [BEITVSBEOYEE (mol) ] TIR,

I I—RACeH 1,0 DHNFEZEETHT D E180BDT, EILES(E180

: - _ 600 _ 1
g/mol Tg, £DT, /e§6.0g($180 (&/moll ~ 30 (mol)

RAFv7@: [BRORBEHET S
AEE [BROFE (L] TIR. BRE200mLARDT, 0.20LTI,

ATv7®: [ARIERATS]

ARICKALET.
1
0 _ N it
.90 =0-166= = 017 (mol/L) @- &3

ALBDREE/N—tY MEEDAK T,
A7 70 : [BRORFEEHT S
DFE&E BEDEE (8)] TIR. BERKEILFT NUDLT, 608TT,

AFv7@: [ARORBEHHET S
B [BROBE (g)] TIMR. BRIE500mLEBDOETIN, Z0EE
FEVWTHDEEA. UHU, BEHN1.28/cmPENDTEFHHo>TN
£, 500mL=500cm*BRDT, BECHITTEEEROEL&D.

1.2 (g/cm® X 500 (cm® =600 (g)

AT 7®: [ARICRATS]
hElF, RAICKAULTEIRITBEIF TS,

60 e
&oT %xmo:w%@





images/00423.jpeg
17

Ty, XKREHRDETEBELDTIHRELTER DI ERFPBNTT,
1mol DEHFHRERBET 22.4L EVVI DI, [FICRSEFEBDT,
(3) BZDHBNZFNTCRIBZEO THDET,

4-5, 4-6 [CHS

ROBENVICER K. 2L, RFERH=1.0, C=12, 0=16&9 %,
(1) RF4.08Z&K768ICBDUIKBROEE/\—tY MREKXI%D

(2) J)L3—2RACeH1,06 6.0g ZEKICHED LT 200mL [C LTzKB R T
mol/LH%

(3) KEB(EF FUDLB0gZEKICHEDUTEEZES00mLICUIZKERET
MU D LKBEDGD. CDXKBROBEN1.28/cm*THDETD
&, COKBROEE/N—tY MNRERT %D,

i 3
DFENBOBEENENSEL, RXICRAULTEHEIBEEFTY. 3RAFY
T THELHRUL &S,

BESLTETS
HESBLTELP

BEDEE (8)

20—ty NEEE () = P D=2 8] cEA BB
BHEN—tY NEE (%) BROEE (2) x 100 @?Eﬁ%‘é;?”"

" _ %U‘ZL\%}%%@%EE {mol) ;;gotiﬁ[:%ntﬁﬂl#
FIVEE (mol/L) = EROGHE (U

1) BLBOREEN—tEY MNERBEORAKTT,.
AFv70: [AROARFEHHETSI
DFIE [BEDEE (g8)] TIN, BEFRKRT
4.08T9,

ATV 7@ : [RRORBEHHETS]
B [BROER (8)] TINR. BELBREDEEZERUEDELED
BDT 4.0g8+76g=80gTT,





images/00419.jpeg
RFESUT, BFEH<O>TMEIEEITDDTLER,
BREMEDEBSRFHNBEEITDIET, HEITIEFHICHROHNELET,
CDXRIICHEEBDEICBRIDRDNH D EEBSICBEDN DD ELNEKTD,
O XEV ©XEL [OFI |- {A RO ¥-14 ® ®/HR ® MEW
o

3-9, 3-10 ICHF

RO (1)~ (4) DYERFZNEN, a:BEDTF, b F|EEDFONTFNTHID,
FLSTEXK. &z, DFHEICKRBENELDINEZ (1) ~ (4 D5EN.

(1) H.

@ S
(2) H.O BRTHTERRE 7)
(3) NH; ZXZBBEDBOLRA :

4) CO,

.....................................................

BEDSFHESIDE, ROKXSBEETHEIDDTLR.

- EESF
@ ZRFHFOEEYDHE B : HCI, NOBRE)
@ BRFNFDDI5, DFEFTEFZESIDRDNDDDEDRVEBE
(Bl : HO, NH; &)

. BEERT
D AEO—EFHTHSBBBEDES B : Ny BrBE)
@ BETHTOS5, HTLUTBTEII>EZNHODESES B :
CO, CHBRE)
Mb  @a @a @b
KRESHELCINE: 2, ) @





images/00418.jpeg
12

Chapter3 {b2#8&

(AL Pl 3-6, 3-7 [CXn

RO (1) ~ (4) DFEAAVICOWVNT, BUH, BR, KEROE, BHEENTE
NBEX Ko

(1) [Ag(CN),]~ (2) [2Zn (NHg).1?*
(3) [Cu(H0).)%* (4) [Fe(CN)q)®~
% 3t

B, IR, KBSROBIFERTDIHENGDKT . B
[ERfE#] — [REFOAT]
~[REAFOTHFE+ (BELH) |
DIL—=LICLENDTEVTVEET,

BRINEEIBE
LohDeER
IBAUPE!

B R & B

a 2 ek i) YYP KA1 BTEY

@ 4 EnEsk #e FRSPYIVEH(D) 14Y
@ 4  EBE B8 FrSPOPR (1Y
@ 6 E @k - #e AFYYP = RE(D BTy

= Y]

AR 3-8 (O

RDOXEDD~C®ITET BB EZNEILEN,

RFOIAEEFNESIEFEIUSZERINEZERREEEND. B2
ED (@ KEWV NEV) BRFEFE, BEULEEEICEFERISIETHFED,
BRREER, BAHROBBAPTRRFESHBIIICONT (@ XE N
&) BB Ffz, BRTRRFESDH (® XEWV &) FEXEWV. D
FD, ESREEFABROEH - LADTREE (® KEL &) BB,
EEL, BREREENERSNTLARV(® NOVY #HR) B

BIREFSIENZELRUEIBSE, SIDESIHBESREEF (® KEL NEW)o





images/00415.jpeg
1) ROXEPD( & )~ ( & ) ICENBBDREBRIEEREE XL

TAMEIRILF—ER, RFDD ( & ) Z1ERDEDIDICHERT
RILF—DZET, (V) ERRTERELRD. &z, A—AHRICHNT,
RFBSHMERZ L, BARBRBALTHBDIC, ( 5 ) DVIFIER DD,
RFED (&) Z3|DRDNDKELRD. D&, () €1DWMDEDT
( R NAFVICTBDICHBBRIRILF—E( 5 )<BD. ZDEH,
B—BHBICBNTRFESHBIDE, 1AVEIRLF-D ( D )<
B3o
—7, B—&TR, RFESHEBRDERNARDMIMULCLEN DTV,
RF”D (H) Z510RDANEED, (&) 1BZERDEO>THED (R)
FYICTBDICHREBERIRILF—E (& ) <BBD. DFD, AWROT
COKEEMF/EIRILF—D( < )BTV,
BFRONHEF, RFHNIEFERTWMOT ( [T ) 1FVICRDBRICHE
IBRIRIF—DIETHD. DERD, EFRUADKREVTRE, BF
ERTROEHELCHEIDIRILF-H ( & ) <, KDRELPIN
EWSZEBDT, FRCIRED (& ) BEFRUNDAELBD, —
7, (V) BETRTIEFEFROADNES BB,

(2) ®DIST (P), () BRFES1—18DTHRD, AV EIRILF—,
KEFEFRIVNDOBABNBELERUEEDTHD. (7) DISTEE

55XKULEEDHER Ko
F) N F
I L He
Ne
N Ar
H\ee 0 Mg 50
%i S
L Na AL
0 5 10 15
R¥ES

.....................................................

M (&) BF (L) 18 (
(B ) X& () XZ
(B )’ (z) k& (&






images/00414.jpeg
8

Chapter2 RFOEMETF VL

iGN 2-4 [T

RDXEBPD( & )~ ( D )ICHTREXBIBEBRK. &z, B1-2(1CE
Ao

BERZEMICREINDIEZ ( & ) LV, BICREFTOZEZ( W )&
W3,

mBBRREHMICRDE, TOEFIDOTREFL, RFFRE( S5 ) <8B3,
oBBERERICERE, EOBSORREFE, RFFERE( X ) <BB.
2, 0B HARTHZZIIY Ar EBUEFEBICBOTVS, S, CI-, KT,
Ca®* DADDAAYDSE, AZVERNIBENEVEDEF ( & ) T, 86
AZEVEDEF (D ) THDo

B THRE(1) (CDNT, ZDBHEFRICEZ Ko

B2 T#REB(2) (CDNT, ZDIBHEMRICEZ Ko

13 T#REB(3) [CDNT, ZDIEHEMRICEZ Ko

.....................................................

(&) B (W) B8 (5 ) X8 (2 ) M

() Ca” (n) L

1 FREFBSHAEZVNEE, RFEHSIDFENEFHRIBAREL DI,
o5
B2 RA—RANRTRENREEBAULUTHS D, RFESHAZTVIEE, BFOHEDH
18X T, RFEHEFESIEZDIFID NN BDz8. @
B3 BJBFEEINIRAULDOTEABRERAULTHID, RFESHAZTVEEBF
DEMEZ T, RFEHNEFESIESDIFDINHELBDZH, @






images/00417.jpeg
@ FFRFBEODEDBNELSICADTNL,
® H<&Held, BH2@BULHERN.

® N
@ :0: AT 218 S &

©

THEF— 08 &
HHEBTH-6 D

HEBFH-38 @ 5

| EHEETH- 4N O

FHEBTH—- 38

RD (1) ~ (6) DHFOWERZEENEND T,

(1) CH, (2) H,S (3) H,0
(4) O (5) CO. (6) N,

.....................................................

FTREFREDLE, ZTNH5 [HESFHIAICHUTHERI K] Z2H0WT
WEXY, IBEEFHEEBLET,

(1) H-C-H (2) H-S-H (3) H-O-H

(4) 0=0 (5) 0=C=0 ©® N=N &

11





images/00416.jpeg
10 Chapter 3 {L2#8&

@) AFVEIRLF—DIS IDRHIE, FHRATHRTEALIZENST
ETH, BEBS, 1FVEIRLE—1 BOBAF V(ST BRHIEN
ZBIRLE—THD, RHAATHEBHODRETRELTNZNET
T, &, 1 RTRTEMELET. &oT, (AVLIRLE-DIST
& (1) EBDET.

BFHONOIS IOBME, \DFYTEALTBZENSZETT, &
55, BFRNERETEI DRIMoT 1 OB A VICBBEEI
WETBTRLE—DTEBOT, 1EORATYICAEDPINTRES,
KELBBINBTT. T, RARTRCAMELET . &0 TEFHA
NDIS & (P) [CBDET,

ETHIN O

P it
TN
3-3 Ix75

RD (1) ~ (6) DRFREFNFOEFREZNZND T,
2, TNTNORFERERZDFICOVT, [ ] OPOBVICER K.

1) O(RF) [FHBFEFEWLKDH.]
(2) Ne [FREFFNLDHG]
3) Clz [FEEBEBFREN<DH.]
(4) NH, [HBEBFHENLSDH.]
(5) CO, [BEEEEFHRENLK D]
(6) HCI [FEBEFRIEN<DH.]

-----------------------------------------------------

BFHEELELZDI-ILEBVEL, ZNCLEDN O TEFENEANTNE
FL&So

BEFRON—I
@ RFOADIC, 2x 4BDEHBD, EZICRAREFLEHADTVL,






images/00411.jpeg
RDOXPOTHREIF, BHEETRDELSZERERLTVDDEZ RS,

M

(2)

(3

4

()

(6)

(@)

(8)
(9)

M
@)

(1) KIEKFEEERDSED,

(2) KFRECHBFERINSEDEKDNTED,
(3) WRPICHIBRLTIRHISENTND,
(4) ZRPICEFHT78%NDERNSENTNSD,
(5) HAICEALY D LHSL<EEND.

(6) BRBEBREDICHLHT B,

(7) "HEPHBKERDBMIATH Do

(8) BREAVYISHEDRFRAETH D,
(9) BREAVYISHRROBFRETHD.

ZOXIE [KHO D—BHKRTHS] EWSHEBOT, H,ZDEDT
FEL, EBYPPOHENSZETY, EHSTITHRCTCI.

D& [KEH EWDYEZEBRERMSIEDIEKICED] EVWDAS
BDT, SATHDH,DEEXZDEDZELELTVNET, EHSEEKTT,
BRORGO, &, BEESHEORETT., HRCEFEOBEONAST
WBEVSORBNLNTI R, BRPICESNORETONSENTL
EVNDZERBRDTITERTY,.
BEPCREEDON, N 78HEEFELEIDT, BHETT,

ALY O LDBERFGFREBDEETT. EEBDFXFSENDIDIEFTRBEVD
TRETT.,

BRIBOICBVEHS REDTRBLEYDICHENT, BEDSEFRFER
TY. DEDCOREBLESNPOREEELTNBDT, TRTT.
KFEHDBEEZEZDE, XELTHEHULWTIR. INFEEELTD
HZEEULTWSDT, TR CTI,

) ERBTT. CNEBEEELTOOEELTNBDT, TRTT,

8) ERUXETIN, [B%O0,E4VY O, kBB DRRATHD] &
WSEIKT, NEZOEDEELTNET. EHSEETT,

TR (O B 3 TE @) BB 6 TH 6 TN

ZE O TR O B0





images/00410.jpeg
4

Chapter 1 ®EBEDEDISEHEA

MMERBEEENICHET BT ENTERT, Bih
1 BEOTRNSBINE, LAY 2EE LOTR
DEBRBMET LR,

B (2)(4)6)(8)(12)(14) &

&1 : (3)(9)(15)

—BR{LBGRE
TEMERGRIE
BSRETRBNE

BETEFBNHSER

RFRAFEZE, BUTRDSBIEFEDIET, HEDE
BOUNEHRBOTNXT,
ﬁﬁﬁ%ﬁtﬁ@%&tﬂ%@}é

ies2ria 4 PEYoi

BFREICDONT, RD (1)~ (6) D55, ELLBDZE 2DEN,
(1) XFYCHPIIYCHslE, RUTHENDSBRBEEWRDT, BR
HTHBo
(2) FHHEEERTREERRETHS.
(3) BFHFEESLD, MRPHBREZFLL.
(4) —BERFREZBILRRE, BRETERN.
(6) BUYERUYVIRMEZNBEENRBDDT, BRETIREERN.

18 3t
BFRFEEF, AUREPSLEIEBFTHRORESMETT,

(1) XIYCHPIYYCHFEEMBDT, BHRATREBDE A,
KDT X,
(2) MAMBEBLBRHEIK, CHICHESHS
BRDPEMET, BEBEBDFI. £2TO,
B) BRAEESULD, BIVBRBREDHEE(E
KEBDET, £OTXo
4 tB8YMESLRARGKERFUFEE Ao
£2TO,
(65) BUYERUYVIE, EBICUYPHEHES
[RATT. £DT X,
@, 4S5

RROBREFRE
WES, ®’KRC, BRO,
U P DBHFRBROT,
SCOP (Ravw?Y) &
BAELD





images/00413.jpeg
3)

B, [AURFEST, HBEO (oo v gz wpsomzsnns
ESEFESL] DTETHD, L3 \TOFOREEINTHIS
HHEEELBTNET. &oT, (OBE

f#o
©SE

2-1, 2-2, 2-3 ICHfE

1S [CDNT, ROB[VICEZ Ko

1

(2)

(3

1) CORFOEIEFOHIGWL DN,

(2) CORFOBMEFHIENIKDN,

Q) CORFNREBIAVICHROREESE, EDHFHRERUBFEREIC
BoTWVBhH%

..................................................

% St
BEFOH=BFOH=RFESTURR. £2T, RFBESZBZINEK
L\C?O
16

BEFHEE, VERANAOBFRISSTFORNT ETT (LEL,
EHAOTMEFRIBOLTS). BFF, NAOBTFRNS, 208, 88,
1808, - EIBEOTVEET, oSl&, KRIZ2MB, LRICSBOBFN
AD, KBELRBINTERFS>TLEOTNBOT, MBHBHRTT,
SOBFORI6NS2+8%3I1T, BEFHIF6 @ &I

WEIAAAINDEFRTHD I MBADEFOUNSICLIERELRIF
ICBYET., £OT, BFH2DMD LS HREBRIRETYT ., BFE
BlX, PILTVArEBUICEDTVET, REBEFEESDEVEHRE
FAUEFREBICLDIDTTh.

Ar





images/00412.jpeg
Chapter2 RFO#EMEAF V1L

N

) EFOBRBEAS T AL

ROBBVICE R Ko

(1) ROBRFO, fF, PHEF, BBF, BSBHEZNZNNOD.
(@"%N (30 (ofiCl

(2) PHEFOHN10THIRFRFEND
(@"N (0)'0 ()"0 (D) '3C (e)'C

(3) BMHAICDNT, RD (a) ~ (c) DSEELLEDEFEND.
(a) RFBSCHEHD'RLBDD, (LF2OBERFIILTND,
(b) RFESHHEEHEAUT, L2ZNEERERLD,
(c) RFESHRU TIERNREDNRLTSD, BEHD'RBD,

.....................................................

(1) - BFOM: RFESEALTT.
N:7, 80 :8, %CI: 17 @ B
- PEFOH  BERDSBEFORZESINZHEDTY,
SN:15—7=8, '80:18-8=10, JCI:37—17=20 @ &3
. BFOH : BTOREALTT.,
5N:7, 80:8, %CI: 17 @ B3
- HEN  TRRSOELOBICEVTHIHFTT,
5N : 15, 80 : 18, 5CI: 37 @ &

(2) hEFOHIE, BENHISBFOH (FFES) 25I0VEWTI, £OT,
18 —8=10T'S0O H'IEZ,
© &





images/00408.jpeg
2

Chapter 1 #HBEDEDISEHEM

.....................................................

" 3t
() & TR GRS (K BIFLVALIRE, FaeLT o
Bt (SkF YD LLE) BEFTVS] OT, (0 OF Q

BT, KB, RAERRSETEHIC U, Bl e
TRUICEI BN BDET, ZOEHOU—E v L2558 @
HONTNS, (@) DEHERTT.

0@, >SS

) & THRGEH (HEF PYIL) BIELVOEITAE, FHnELTEE
(BT PIIL)HEFEATVS] OT, (b) DEHRTY, BRERE, BE

DBERECREDBERZEFALET. () ORN
IR, [RE), [BRS) BEE

EfECY, XFRIT5Z5NTH,
. - els ERBTEEDS BIDDREBRDD,
@:b), D ki i

@) ETEHES L (HHEIIE) HFRL>TVT,
ELOES (3% SREREE>TVS] OT,
() DRETT, BiE—BBA, (5) T
@@, )5

(@) 1% [k (REESA (1) KiEHE) &, TORBISHEOES (B) £IML
EW] OT, () DHBETIR. SBHEBBRETEBN [~KBR] BET
5, ANSNBBIETT . BBIE, 55EE BHERE> TEKEREENTBOT,
(L) OBHERTT.

@@, VWS

iE2RE 2 e

ERIE— 90T DKE—HRICNEALEZ
CEDRBEREDRRERLED
DTHBD. TNICDONT, ROEBR
WICBEZ Ko

PEAESRS





images/00407.jpeg
TN

1 ELREDEEEE 1

RD (1) ~ (4) DREETIDIC, ROBIBTEZ (@) ~ (d) HD, ZDEE
ICERATREEZ (&) ~ () HBEN,

(1) BKHSHKESD.
(2) ™HEMEUTEIEFT NUDLZSOHET NUDLDS, FURRHER
FhUDLZERED.
(3) HHMDESOEIVRLD, MBI VRERSD.
(4) BORSOEFHEER (I) KBRHD, HRETHEENR (1) KERESD.
BiE: (@28 OBEER OX8 OAIF
®RE;

(@) (W)






images/00409.jpeg
(1) BUHREREFDPHELTVZDREEDRED,

(2) RAULEFHEFELTVDDEEDRE D

(3) BCREDEMTREN ERULTLRLDBZRED,

(4) DERDIIESHBCRKLDREBENHRLTHD, LLOHRENNZDS
T3, DEEDESHNBCHKIDAEZS<MNELIHEDZER
RICBEX Ko

(1) 2DDRENHELTNBESEREN LR LE A BESREDNEEL
TVBEXFOCHROT, BCHG &3

@) BEEBDEELTNBESE, 0TH5100CKTRES LRLTNSE
#7TY, 0T, CONGD 3

(3) NRSNEREOTIATHREELICEDNZED.Q

(4) BBEEBCEAFTHORSEDIHTHIBLSICTFEFOREENZ
EB&VN, RESHBICEAFHORSERDY-> TEBICRUTNSE
OREENZ FBENBID5.Q

iGNy 1-1, 1-4 (X

RO (1) ~ (15) DNEZEMNECREYICHTER K. T2, MYERFEGKE
EEYICHEE L. T5IC, BFRFEORERICEOTVHEEINTET K.

(1) 158 (2) B (3) ZB&{biesR @ FrUDLA
(5) S (6) #9 [CE=V: (8) &

Q) —Bfbisg  (10)BRK (A1) I¥YIU—k (12)FAPEVR
(13) 38K 14 #v> (15K

HYENRESYDDRIINER, 1 DDIEERTREDIHNEDH T,

BIZIE, BERIFIBILAFHCIEKHODRELU 26D ((EERH'2D) BOTRE
M, “BILRFEFCO, EVSEFH1 DTREDDT, HIMETY,

HE - (2)(3)(4)(6)(8)(9)(12)(14)(15)

BE&M: (HG@MA0ANA3) &






images/00404.jpeg
400 a<uLA

FEEE 344,346 EOUHRTF TR AR 306
AR FERY e weeeenee 230 BRRETE ... 384
AV —DER 316 BRRE ¥
KA+ 2 VIV DER] BT 384
........................... 284 %@ 204
RAJVDERY oo 284 Y5 216
Hy% . ‘]94 %? .. 30,36
B SUE - - 274 Y (T SRRR
REIOC R i 328

RIV Sy 190
R—ILEXY b
..................... 148’]52

NARBIBIE
...... 82,244,252,254,256

[BGETR] [FE—DHU BT O ERILF (B5RIES) )

THALY AHZOFED THAD
152 b KB3B3

T HRASZHOESH
ENRIPR AV —TLTv o

WEBD T == FhTINE
AlEET HABE
P BOHES |
W EK
EE 1%
Al &
AREE A
D RE
H 2t U-Tee

ZDADRIEIC

tw - R/E SWH W






images/00403.jpeg
399

pH ...........
PHI 4 T e
..................... #9%75%??‘1‘ 560

TP ST 212

........................... 326

........................... 148

DI HEF
------------ 82,244,246,256






images/00406.jpeg
Gakken





images/00405.jpeg
[2ETHR]
FEH—bHDHUPTL

SRIEF
BRIy

il ik
fal RR R






images/00400.jpeg
396

RO BDED pr—

peppmicpindll o p DokBs
BATBHEN | i

AYBT—IEADED
BROEEEBRICRDRED

BRLEOZE Y
K<ONBESIE | rhbgsapiar

BOLAE /{55

AT

FE—FELL —
DLOFIVI%E
KL<EBULE

TiRG
(\ nAivozue






images/00402.jpeg
$tru®fw ------ 94
7u—:vx®i§1%
,rj—‘/ ..................... 40
1A AT RILE—

44,46

......... 182
............... 56

56,258

............... 42

......... ]76

/K% ................ 194

oyt | ETTTCRPIN 324
BT 162,164
iﬁmﬁu tessssneiiisaniies 172
RER- 366
REER 366
SRTH 274
BH2 =40
1 T 24
SARDIRE - ovvereee 270
SEDRESRERX-- 276
[AEDERRE 316

322,324
322,324

- 162
+ 172
swv BB
~ 336






images/00401.jpeg
397

hhD ! ?
BALPESLEALD | ?

5&0¢&
BRHULP
Z2LiHL !

ZDFRETI&
HERDS

|/ e

NheEnAvoIv
BEEAHBRIRDETHT
ZO2A0AET IE)'IC

£RBHETNFEAR






