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pH 11
pH 12

A WON =

(23) pHfeR#ELZ pH 2 KU pH 1 2 0EAEHOKBERICIATZL &, FpHIERELSET3M
DA DIFERICOWT, IELWHA®EIL END,

Nz 7= pH 7R3 pH 20+ xnfE pH 1 20¢ XDt

AFNLFL Y (MO) O~ R,

TaEFE—/L7L— (BTB) HE HE

c T /)—)LT7HZL A (PP) 2, ViNek
a b c
1 1 1 1
2 E an )
3 A 1E iE
4 o A E




( 24 ) BEERHOFEFEKRIRIZ0. 1 mol/L OKELA U 7 2KEKZR FL T, TEELXIT O,
UTFoEEDI L, (( D ) ~ ( @ ) IZhHTIHELI2FALLT, HbHSESIDOLWVE DD
AT END.

BERHOERKEKREZ ( D ) ZHVWT (@ ) ICEMICEVERS, ( @ ) xR

<A

Wral~2@mz. ( @ ) 2»H0. 1mol/LOKERLA YV 7 LKEREZ D LT 2 N Lig#RT
5, FERENEBLIESL, WMTEH, (@ ) OHRRKY ZFls,

O) @ ®
1 K=l By K aO=JF )L E—J— ol vk
2 R—IL B~y K AAT T A AR Y B —
3 BiA B~y R AART T A Eal vk
4 EiA A2y k a=HNE—H— ARV o H—

(25 ) tafk#, YLK, AR, RILKEZREROO0. 1 mol/L AWEIZOVT, MO
DNBARTNEFR L LT, ELW DI END,

1 AR > KR > RAHE > kR
2 Mk > RAKE > kR > HBiokE
3 MRl > BKE > KIKE > Bk
4 ME(AF > BUKE > kR > KMk




fil 6

RD (26) ~ (30) OEIVICEZGELY,

(26 ) kOIFARDO FMELGIWIZR O E LT, IELWHAEIZE ),

a §O42_
HNO3
C Ez
a b c
1 +8 +5 -2
2 +6 +6 -2
3 +8 +6 0
4 +6 +5 0
(27 ) {KFE6. O L OFZIZ. HAHEIE2. 0 molEANT2 7TCITE-T- L X ZUEDE S (Pa) &

(28

LT, ELWHDOIEND,
k. JEEHKIT8. 3X 103 Pa-L /(K-mol)] & L. #xHEE7T(K) & ERIEE(EL Y
AIREE) ¢t (C)DBERIZ, T=t+273L7 5,

1 7.5X10%Pa
2 8. 3X%X104Pa
3 8. 3X105% Pa
4 7.5%X10° Pa
) D 3ODEYLFEFHBERN A NT, ZF L CoHDAERBAFHE L X, ELWWHDITE

AIEN
il (R) FRE GR) kR (E) ZEEROREEZ R,

@ ¢ (#E + 02 (K) CO: () + 394 Kk

@ 2H, (&) + 0z (K) = 2H:0 (k) + 572 kJ
® C.H; (K) + 30, (K) = 2CO0; (K) + 2H.O0 () + 1411 K
1 —51 kJ
2 —102 k]
3 51 KkJ
4 102 k]



(29) @BEDOA A AUHANCE T 2RO EFRIZHOWN T, IELWHAEIT SN,

&R OBEARPKIBE T CREA AN A ETHMEE, &ROA A AbEmE NI,

AFACBERIOREWERIX, B 22T LT,

A FACEROKRE WEREIL, BLSheT 0,

AT AUERIORZ NI T ACaRT MU U ANald, FIROKE KIS L TKFEEHE
T 5,

QO O T 9

a b c d
1 1E 1E = 1
2 S iE iE S
3 ) ) iE iE
4 H H H iE
(30) HEN—ECMRE20%. HE1. 2 g/mL OKE{LFT M) Y ANaOHKEREH D, =
DKEEHEDT/NVIEE (mol/L) & LT, ELWHDIXEND,
oL, RFEIZ, KFE=1, BFE=16, TrIvAa=23L7T%,
1 4. 0 mol/L
2 5. 0 mol/L
3 6. 0 mol/L
4 7.0 mol/L



fil 7
RD (31) ~ (35) OBIVIZEZGELY,

(31) LELFEFICHEHT Z2EROERICONT, ELWHEAEIZEND,

a [RUCEOHEKT, MWEORRLZLOE A WVIZEMEKTHL VD,
b JATESNEL CHEEENELRDF %2 B WIZRMEKE NS,
c BN —FIWEFHIIKBRTH S,

a b c
1 iE iE B2
2 i i 1E
3 A = 1=
4 1 = 1

( 32) OALZFDIEAIG & T DOFH & OMEEDIERIZHOW T, IELWHEEIT SN,

1ERI14 A
a T AHRH Ka Okl iR, FEDOS & T, FEEOKMKIL, 0
IR < RO F 25T,
b 77 77 —DOiEA| BROETIE, 2T 2MEO R LIZE
K[EICHBIT D,
c RA L DIER] FOGENE, BUGSDORIEIZ L 7 RIS DR
ERBEDIRETZ T TR E D,
d ~ADIER RE—EDOEE, —EWEEDOTIKDERIT
JEINZ K B3 %,
a b c d
1 iE S S
2 S iE S 1E
3 1E A iR B
4 1E o 1E E

(33) WOGGTFD 5 b, WIESFITEND,

N3
H-.0O
COq
CCly

A WON =2



(34) 1, 3—vruuruxXrofpF e LT, ELWHOIXEND,

1 2
Cl Cl
HC=C==CH H,C—CH,—CH,
Cl Cl
3 4
Cl Cl
H,C—CH=CH H,C—C=C—ClI
Cl
(35 ) WRITAALALCA*, 8 () A F 2 Fet, $h1 A2 Pb2t 25 0IRAIEIKIZOWTLLTD
BEZEITo7- ( D ). ( @ ) IThTTELFME LT, ELWHAEIZEND,
772 L. BAWKRTIZIE ERRoA A PAMNIEER TV RN 35,
Z DIRAIRIC AR (BALKFARBRR) =+Holchzizt A, BEOWEEZE U, =

DML FRIE, (@ ) ThB, SHATE L, WY & RiRE BRI 7,
Sbic, ZOWIKICHILKEZE LT & 25, HEOLBYEE U, ZOWBH O
(@ ) Tha,

@ @
1 FeCls PbS
2 FeCls Ccds
3 PbCl, FesS
4 PbCl, Cds




Rq 8
Rk, 2O)LEY ) VAT LR TH D,
(36) ~ (40) OBWIZEZLZSIL,

RKOEEREESET ( ® ) Tho,

sanrezx (D ) THY., ZhEEATILIRANT, FEY L OBIMEKIEIC LY
( @ ) iclHEEean<Tns, k%L ( @ ) T, BELLTOM®RI ( @ ) THY,

(36) ( D ) IZHbTIEELHLDIZEND,

FRE R D & 5 [E A
B R D &> 2 IR
M 5L 0D [ 14
e R OWRI

B OWON =

(37) ( @ ) IZbTUIELIBDITEND,

=)
B

A WO N =

BNUTZEHRTLbDERE, B

(38) ( @ ) IZbTUIELbDIXEND,

0
S° "CN
0
3
CCI;NO,

S3EHATEATDHILOIEIETEY. 3%UTEERTDHHLDITEYW

| S
H,c—O~p" " ¢~

|
Hyc—©

H,

@)

|
C o CHs

H



(39) ( @ ) IThbTEErbDiTEND,

A
b A
S A
A

A WO N =

(40) ( ® ) IZHTIEELLDIZEND,

EIEES
HRE
TR
GaN. 2FS

B OWON =



fil 9
RD (41) ~ (45 ) DEWVIZEZGZELY,

(41) BV U LT HRRBDIERICHOWVT, IELWHERIZEND,
a @EERZ b O|AGDIDLNWEIRTH D,

b KEMUSKIGELT, KEELAI Y U LEKFZEEART D,
c RONGERD EFOAITELTHD,

a b c
1 1E E it
2 ikt = 1E
3 vt vt st
4 iE i 1E

(42 ) BifgZ VU LT 2RO ERIZONT, IELWHERIT EnD,

KIZRORWE T, BYBITITR T30,
EYICHRESN TV,
c LFHIZCH;COOTIThHA,

a b c
1 1E = iR
2 iE it vt
3 s s 1E
4 it 1= it

(43) B RTPACHET HRIRDOEFRICONWT, IELWHAEIZENDN,

a EEOWREARTDHD,
b EILEHRH D,

¢ LFXUTH:NCNTH D,

a b c
1 1= iR 1=
2 iE iE At
3 i i i
4 i iE 1E



( 44 ) LT A= NICET DR OERICONT, IELWHHESEIZ E DN,

a FIPMEDH 5 IBECDRIETH D,
b {£FRXULPbCl,TH5D,
c KEBMULSEIGSLTHiET 5,

a b c
1 1= 1= FaS
2 1= i 1=
3 i iR 1
4 | & # e

(45 ) RBFIZEAT HRBDIERICHOWVT, IELWHEEIZEND,

a RHOEOHMRKTH D,
b RIEEEIZEND LWL < HET 5,
c BEMNRSH D,

a b c
1 1= 1= i
2 i 1= 1k
3 1k 2 1k
4 A G iR

_17_



110
RO (46 ) ~ (50 ) DEIVICEZGELY,

(46 ) otk ( @D ) ~ ( ® ) IChTUTEAFME LT, ELWHAREIZEND,

ErrXoATIvofFEL ( @ ) T Q@ ) FHEAT D, BYROBIMI
Fcky (@) iKEESN TV,

@® @
1 (CHs)NH I T 27
2 (CHs):NH 21k, B
3 NH.OH L. STH %)
4 NH,0OH 731@ Y

(47 ) wkoiddo ( @D ) ~ ( @ ) IhTUIEAFME LT, ELWVHAREIZEND,

= R=E, (D ) ( @ ) ThdH, EHROBWESRECLY ( @ )

IZHEIN TN D,

@ @ €)
1 J& kM HE A DRI A G2
2 JE KM HEOHmR B4
3 AR FEDHR w3
4 AR A DR PEIRAR B4

(48 ) oo ( @D ) ~ ( @ ) IChTUIEAFME LT, ELWVHAEIZEND,

. (D ) T @ ) ELTHWSARS, EFERIT ( B ) Thb,

@® @ ©
1 R AR D I HCOOH
2 A DR D & % WL K it A CH3;COOC.H;
3 PR D B 72 LBhA CH3COOCyH;
4 A DR D & % WL Fe 728 LBhA HCOOH



(49 ) koztd ( D ) ~ ( ® ) Kb TIEELFaL LT, ELWLEAEIZ SN,

T=U 0%, EBETREAD (O ) T, FREELLT ( @ ) AT AkAEMT
H5, YR OEMEGRECLY (@ ) ITHEESNTWS,
@® @ ®
1 ESRZS =brri Bl
2 [ (4 7k 5
3 AR =hukk £
4 2 T =17

(50 ) ot ( D ) ~( @ ) WhbTTELFME LT, ELWHAEIZEND,

~XH U, (@ ) TOoAFEREF (@ ) ThH, ~F TV UmE ( Q) %EE
=

ZTCEATHHHNL, B R OBEMBHEHEC LY BIMICEE STV 5,
® @ ©)
RS B0 H 5 M
1 . N C.H-04 (8}
HENRLTEN
) K8 B D & 5 C1.O -
LR O R
3 B D [ 4,0 [EH A CsH {120, 6
4 g NN =RENPIFEEIN CoH204 11

_19_



£ i

11
RD (51 ) ~ (55) OFYRIIBEYOHKRFICET HERDS5E., ELLVEDITEND,

(581) Y7oiEhUoL

1 EAOHKREETHRETH D, KITETRT
2 HBOOMKTHD, KIRETH 5,

3 EEIAGORKERTHD, RTETOT,

4 EOEORBREET LA TH D, KITERT 5,

(52) EVUUETUEZVL

1 AT o RV LRI RR O S DRI TH 5, & bt e BT IEIIEEGRIE T 5,
2 MOENEFAGEOEKTHD, KbHIEYRERETIETILEERLETH 5,

3 HEAXIIREAOEEKTH D, KbEULBERTIETIRIEETH D,

4 HEOEERTHD, KbOEYRERGIEITIETH D,

(53) AT UFEY

RHBDEETH S, LFHISbCLsTH 5,
HADKIKTH D, (LFRILAsCLsTh D,
WREADK R Th D, LFRILIP CLsTH D,
FREDMRTH D, (LFRILCuHAsO3TH D,

A WON =

(54) JOLIFIL

1 AEO/ETHD, BAMERBAE LTAL 5N,

2 WAMROIIED DR TH D, BEAL LTV BN,

3 mEDOXKETHDH, ZEAE LTHWLND,

4 EEEUTD TN EGOWRKTH S, TAFAEHE LTRGBS,

(55) =HEibkF4 >
1 REOOBEKRTHS, KKV L TEELET S,
2 BRI REBE OO LTH S, KRRTPCTIRLL CHAEEZRET D,

3 WEORNEDH S TH B, KT LR, ks & MRE kT 5.
4 REACOWEDEETHS, 7R IALEbESL D,

_20_



12
RD (56 ) ~ (60) OFEHXIEYOMERFICET HELERD S5, ELLLDEEND,

(5 ) 72J)IL=FYJL

1 R SUTDTICREL O 5 2 WADOTEETH 5. ARREHER A IS OFE & LT
LB,

2 BT UE=TROBIRIKTH S, REEMAOKE L LR bR,

3 HEOEEENETHS, BEAL LTAVLRS,

4 FEOEPOLROOERTH S, it LTHWONS,

(57) AWK ABETESAFIL

HEOR R R TH L, ZBHE LTH OIS,
RENIHEBOMRTH D, BEE LTHOLND,
HREORETH D, EAA (S5 L) OFEE LTHW LR,
HADKRIKTH D, mfEGKRT Y BEEHZIHWL D,

A WON =2

(58 ) 2—AVYTAEIL—4—AFILEYZISIL—6—CIFILFARRIT A b
A% - FA4T72/ )

HENORODOEKTH D, bl FEETIEIELREEE TH 5,
AEIREEADERTH 5, OB RBERGEIT VI VIETH D,
I, BRRAORKTH D, ROEYIRBEETIEIRLIETSH D,
BADHEKTH D, OB RBERTIEIBREELETH D,

A WO N =

(59 ) KE{LHE

1 ==V BoBaOKEKTHS, T E LIS,
2 EBEoEKRTHL, VI U LTINS,

3 HAEOfEMEMARTHD, ¥V Ay bEBIEEIND,

4 FBERRBEOFESEER R TH DL, T A ME BTN D,

(60) 7olkF FUDL

FHEAY R D & 5 A DIRIR T 5, ALSEHE - BIEASIAI S L TRV D,
BIRENIBROOERHEONRE L OMBTH L, 7=V yAFOEEIIH b5,
BODOEAKTHD, PilEAlE LTHOWLNS,

TSI HAOWKTH 5, EERLOFLEFEE LTHWENR D,

AN o

_21_
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400)?%%[:A~D0)%E75§AOTL\%>Q TNTNOWMEIL, JOLRILKRUE, DRV, REF D
F—L, BIEESROVNTIAHTHY ., TAZTIOERFEFIRORDEEY TH S,

(61) ~ (65) OEWVIZEZRGEL,

W'E P /N %
A A IABDOEERTH D, FFRENDH D, KITEITIZK K, =% ) — VITIEES I
5,

B AR D REIK B DORERIEM R TH D, WL IS LTHRAT 4 2R AET D,

c BT EEDOIRETH D, K EIERAINTIIEIOE 2 27,

D WEOE R I L ARET AR ChH D, KDL IASHR L. T L kSRR AT 5.

(61 ) A~DIZHTITELWEIZONT, ELWHEREIZEND,

A B c D
1 NEFT R URT DL ALk AT
2 | JEAALFUE PEAL 4D NEFT URT L
3 VA=Y Y% N 7 UIRT v REF T k=) Eﬁiﬂﬁﬁﬁ’ﬁ
4 | ~pFTr—n B Y a LA CRT

(62 ) WEADIFXE LT, ELWLHDIXEND,

1 2
OH
O,N NO, CISO3H
NO,
3 4
y OH
CHs

_22_



(63) WEBOTELRHEE LT, ELWLWHDIXEND,

12 A
A LR B H]
BB L7
Bl

A WODN =2

(64) MECOFEFELIEL LT, RbETRLDIXEND,

1 F RV UL L%, IEMEGR T 5,

2 ZAgLCEU L, FRIAT 5,

3 MAEMEOHNES X W ARENLWE IV ET S, ZEOKFIETTEEZ AV
WL THETVH U KEK CHRT 5,

4 ZEOKTHRL LT 5,

( 65 ) WMHEDzEAT 2WAOEY L OBMEFHE EOBFIX 3O T, IELW DI E D,

1 BWciiEs hTwa,

2 BEMZHEEShTWD, L. 1%UTza08T560%R<,

3 BMfRESN TS, L, 1% U TFE2aAL, BAIEAISN, o, FITTY
THERREZANTELI DL AKRSN TS D ZERS,

4 FYIHRESHh TN,

_23_



14
HEEOERTIIMVIVERYF L TVET ., RD (66 ) ~ (70) OFWVISEZGZSILY,

(66 ) MERSBFIXKDFICONWTHATLILES Y] EWHEMZRITE L, BT LRIZDIE
BRIZOWNT, ELWHARIZEND,

a EATXRUPUROBHHERETT,
b ANAMETT,
c BMHRESHhTWET,

a b c
1T E m o
2 e 1E i
3 1= R 1=
a | mom #

( 67 ) TAKISHT 2HEICOWVWTHATI S, ) EWHIEMEZITE L, BRI DEZEDIE
BRI DOWT, IELWHAEIZ END,

a BFEICNIGE, HEERHML, MEEZEZTIERHD 7,
b WAT DL, FRERRIBIZZRD ZENH Y £,
c HICAD L, MFEEZRETLZLBHY £7,

a b c
1 1 1
2 iE At itk
3 At 1E itk
4 B2 B2 iE

(68 ) THHWOEEFHEIZOWTHATLIEZ, ] EWOyEMZZITE Lz, BEfizxt3 5E%E
DIEFRIZHOWNT, ELWHEASEIZEND,

a HIRAEBRTHOT, 7T7AF v 7 HORIGIHEE L T EEN,
b KEEHhTHELEOBERAETLOT, KEBEBALBRNTLIEEN,
c BMLAIEIETHZENDHAHDT, AT T ZE0,

a b c
1 s [ i
2 3 s i
3 iR iR na
4 iR iE 1E
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(69 ) MMEICOVWTHATLIEZE W, | LWOBEMZZITE Lz, BRIIHT HREIZEDIERIZOVT,
IELWHAEIZT SN,

a AP 10CHOED, LMICEETLIZEndb £7,
b R L-ARIIZER LY BEWTT,
CxFIT—T U LT ET,

a b c
1 iE 1E it
2 1 i 1=
3 it iE 1E
4 bt st it

(70 ) TEEEFEIZOWTHZTLEES W, | EWHIEMAES T E Lz, BlcxT2EZE LT, &b
Wb DX END,

1 FRU T AKE Ltk EMEBRCTAE L ET,

2 AV REHOTERL, EHRBRET, EHENEELEL FTh 5 = & 2l L TN
sy LT,

3 AWEECHED L, 7 1 AEREBEHE S, SRITAI O AR A BRI O CEIE Lk, KRRL
NS BT OKER L L, TERIEE L E T,

4 BEHNE O KT LB LT,
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15
APDEEICA~DDOYENRA-TND, TRENOMEL. B, BRILRE. JzoF4 0. &
ZELDNTRATHY . TREROMREEROEDEEY TH 5.
(71) ~ (75) OELCEZES,

W Pk R %

A FHOFER AT LEEMEOKETHD, Kb D LIRS L, SRz 4
éo

5 PN=2 =T BEFTOROEOEERTH D, 2 < OFREEHIIET 528, KiiEE AL

DRZNAR

Cc HENDRHEEORr TIROEERTH D, = =7 BBRHV | KITIZE A EEIT R,

D HEDOBEKRTH D, KT D, ZEXAHT

Al
M
NK
X
<
=
M

R T D2 LD D,

T2 TH L i VATFN—4 —RATFNANI T N =3 = AFNT 2= )V FFHRAT7 = A b

(M) A~DIZHTITELWEIZONT, ELWHEREIZEND,

A B C D
1 RAT AR B WPEAL IR R i
2 RAKT T FA s Ak IR 5
3 Tz FF RAT WPEAL IR R i
4 | TarTa A hh HBRRALIR 3

(72 ) WEADIFXE LT, ELWHDIXEND,

1 2
S
HaG™ . CCl,CO5H
\__OCH;
HsC 0~ “OCH;
3 4
CH3NH, COCl;
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(713) WDa~dDH>b, WEBOHEOEEBEIIHONONIWEIZEND), ELWHOOMATE %%
[OAS=1AN

a AFLT—

b MEAT hutr

c 1%7xzuv 7 Abh ) T LEIR

d 2—VFUVATIRFVLAFFEAR (B4 : PAM)

1 a, c
2 a., d
3 b. c
4 b,

(74) WMECOFEFEHIEL LT, RbETRLDIXEND,

WABETE
NS
I1{ L PR B I
[l

B WO N =

( 75 ) WE A~ DITBET 2 w8 &k OB EGGE LOBEIX 3 OW T, IELWS DX END,

WEA. BlZmEh., WEC. DIZBEIWMTH S,
WEA, ClimEl,. WEB, DIFEMTH D,
YEC. DIZEY. WEA. BIZEMTH D,
TRCEWTH D,

A WON =2
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