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— LR

1.B

RN K PG 1 o i BRI 1 2 K B4 5t K
2 I R R AR A A U 7 A L R PR D R
A, C IR B

V.Cr.Mn (942 8 F-HEAT 2535 3d%4s? 3d%st
3d%4s?, R AMZ LT U AR 2.1.2, D IR

2.8

$RIR  PH, (L T30 HePeH, B IR R
H

3B

IR LTI (H0)6 oo Ty i 2 s 744 X
3d', FTLAE d B8 B R AR BRIT A TR REA I,
A BIAFFEER

[Zn(NH,), [ Zo2 B 2 He 7 HEA KR 300, B
3d Yl b A AR RERAE d-d MTERIT 2K A TR
B, B YEIAF A B R

[cucl, oo cur i )2 i T HEAT 2008 3d°, Bk AR
W ZH T d-d BEE, ¢ IR A TR,

[Fe(CN) - Fe R )2 i FHEAT R 3d°, B R
A EH T d-d BRAT, D SITARFAZR

4.C

RN RSV AT HLW R HLX R CLY SANLZ R
0.Q 4 Na,R 7 Cl.

JEF 242 H<N<C, 55— HL B iB : C<O<N, HL 7L 1
Na<H<CI,A.B.D #Ii 4R

0, Ml Cly ¥ 43T i A  HX o T B f A K, e o
AT, U A5 0,<Cly. Na A 4 J b A, DU B4 I ) s i«
0,<Cl,<Na, C 135 IE i .

5.D

RN AR AN pH FTHL, W Z B A
Xk o7 A 7K AL 35 SRy — DR R L X B e A SRk A X i
HIKALH) Fy—TESR B, 45 SR TR R A, Z 2 Clw
& N, X /& Nao

Y I35 i S AR 1 KAL) pH<2, 1% R
JLIRER, I Y S S,

2% BA%,W.X.Y.Z 435128 N.Na.S.Cl.

TR L BT 0 TR R R R T2
R RIS, A% Hn o7 B30 A, 4o A% A Ht 7 B W 5 | R bk
SR B RN B 2R S >Cl>N>Nat L A HE
Tt

X5 Y AP0 NaS ol 5 ek, /K i m]
R KB HES X 5 Z B BN NaCl AS 2 fit #F K 1’
BB ISR

FAJT ) SR < CL>S, C IR %

W AIIE B NH,, Y ATTE I H,S, Z AT AL HCLL 35k
18e MIE L5 T, D I L1

6.C

RN HE X T s Bl Ly 7800 p $hid
Ao TR 56 T X A% A L HE A 20 1s228%2pt B
152522p°3s%, F A X LT A A BSOS HL L I X Ol 0.
O MY X HL 50 2,00 Y Z JE7 ) A o 1 7 5
SR 1.3, 85 B EF IR BT A 2y PLiE— A Y
H Fo

MR b2 2K 3W,(PO, ), WF, & JC R IE fufb &
MARECRR T MR W +2 40,00 W Ca.

LB O<F, A TEITTAS IR

JEF2FA%  O>F, B I

F, Fil Ca #RHE 557K K7 , 43 B 2E B O, Al H,, CRET
.

Z(P) A d5c v A S AL ok 1z 9 K AL 052 HyPO,, A
AR A, D BEITASR .

7.D

R AR RAE AR L X I CY b S,z Cl,
LK oW RHERITE.

L(O)5 M BB HAERERT 17, WK B FIL A
), A TEITE .

Z(CHTE A L F 45 = HASE VIA 15, B 135
EH.

YLZ, 3 SOCL,, I AJK Hr 4 1 SO, 55 HCI, C ¥ 35
EHio

X h C, L FHEAT N 15252p7, Bk 15,25 FLifiAh,
2p B bR T 2 AN EFHUE IR SR T 4 ANETFR
iH,D IR

8.D

RN M LEHL Y 2 S SRS IO, U M 2R Feo XY
XY, g TR T A Sk i AR L 45 BT T
A1, 433 Co M Co,, U X €Y B 0. WX\ Y. Z.M
A2 D R LS R AR A o, T Wl HLZ Y JE
TR 8=26-1-6=19, #f:51 Z N Ko #—H A%k S
WAL 22000 K[ Fe( C,04)5) - 3H,0. 600 CHT A 1A
ZXY(K,COs), AL Q 7 Fe0so

Ki[ Fe(C,0,)5]*3H,0 H Fe i 4 Jz2 v FHEA 20k
308, AR L FHCH 5,D IR

9.D

IR XY WA 2 T RO 5 L SR XY R —
B AR RGP R LT X R 0,y
S.Z MMz T AT EREZA 16 A EhIE , B N 2,
X S+ Z 5 K WLXLY L Z BT Bk
KW AN, T W H

LB SSH L R - H,S0,>H,S05, 3 745 JF - 1) A
ALK T4 O>H, A LB .C BETH AR

Z(K) B T /K& KOH, Y (S) Iy Ak 1 i
FIKTHESE: H,50, ZK H SO, T Y pH:KOH>H,S0,
5, H,S0,,D I IE .

10.D

RN D I, AR ZIC B H A B RE T A 1%
TCEF A B AR R AR ML T RN IRANZE A 2
ANHF, SEARNN, 5K 2 AT B XD
PR

11D

RN AR AE R AR, P 0 E AR TR A
J2H T HEAT N ads(n+1)s! 2L nd*(n+1)s2, 4 d X JT
LA BIEH

#r n=3, MR JEF MRS HEAT o [ Ar3d%s' 5
[Ar]3d4s?, FTRE NSRS 24 55 B TTRE AR 25 546, 0
Z 7 24 8525, B IEIIEH

A n=d, LN ZH FHAT X 4d°5s' 5 4d°58*,
FHRABNETER, C EIUEH .

A X SR AT, WA “ns’npnd”” HEA 19
TCHEAUA 2 F, BP4% sl , (AT B AR IO R R i
FREATRERT 2 B, D HITAE IR

12D

RN ARSEH X HH Y B C.Z HNW H
AlLQ F Cl.

A TR R, C N A A
LR A RIS

WCAD .Q(CI) A e e A S A ) %3 1o 7K AL ) 1) 1R
P : AICOH ) ;<HCIO,, B ZE 45 1% .

AR H AR 8 L FRaE S, C BT
ZON) A0 2 s 7 HE A 5K 25%2p°, 2p $LiE R 72
i WOAD R 2 B FHEAT O 3%3pt, U SS — HL B RE
Al<N,D HEIUEH

ZkEEE

13.(DiK( C)

(2)0>C>Si

(3)C>H>Si

(4)[Ar]3d 4s4p® GeCl, C

(5)3:4  Br BrCl+H,0 =—=HCI+HBrO

RR (R 32 5%, LS M %4k
B HEA NN 15252p3s23p93d 4s24p?, i AL HL 1 HE A
KA [ Ar]3dPasip’; Ge B2 T H0R 4, W &
N4, AW 53 F 2 GeClyo

Ge E— M & BT R AERINZH TN 4,75
REWTF SR HEARTE, A TR,

[l A TC 2, WA B A, ST R L S P i
T B¢ < S>Sis Wl ETT R, W R BT, TR Ml 5k
BTN, MITTHR [ W 5 Si>Ge, AR Ge HYHL FLIE
INF S, B IR

Ge tELRHMR I TSR S5 &m0 R4 L,
FORR TR —Ffof AR, C HEIIE

Ge I H 5P 058 — B AR 3/ F ik L D B DU
W

(5)Br.Cl FyHLTUPE 22 H R 0.2<1.7, =38 DAL A0
JER BrCl, FLr s PR/ Br BIE AT, BrCl 57K
N A2 R SR BrCl+H,0 = HCI+HBrO

14.(DH Al K

(2)AP*<K*<S*

(3)0>S  AlI>K

(@l

(o0 ke

(6K + 1§ K —K [ S 7K

RN G B A D MIRINZHFHEAT R nsnp,
YRS VIA Y 0.S.A 1 E MR M2 H T HEA X
¥h ns' , R FH T ATE. ENETFTFEKRT D,
W E S Ko R4 C 0 R FRAMNZ B P F D i ®
JF fe M7 TR —2 4 ¢ 2 AL T A BL TR
[ AR, BIEFREUNE 0, GRIESBICEK il A ZH.

15.(1)22p> N A9 2p B R FL RS, U
e ik LT

(2)A

(3)38° Mo FFRE 1A T, 3d BB i AL
TE 300 2 TR A A AR RE W 3R H
B R AL M Fer R L 1T, 3d REZ
ARE 30 AR HE 28 R BRUE 19 308 F T WIRAS
o 2 Y e A D

(4)1<Br<CI<F

(5)1s2s2p' N +3

RN (2) W4 i B Al R A A, D) g A 2
A AT R, Z RSN A A 2 ST
N Na, ZH Mg, 5B = AAIA Na Mg Al =Fh 4 )8 7T
FLH ALISE— B REN T Na R Mg Z 0], B8 T
MRAESEITER .

GOMe> N2 FHEA RO 3d°, 2Tl R,
ARAMER T T Fe ) 3d° 28— AN, BIZE o
FEHY 3dTIRAS, BT DL Mo H 2k E— LT HR
& PR L —AF3E

E 4T

=

BEMERTE 4 #

2024—2025 F4E @

AN DI Y

¥ BBHSEER

— EEE

1A

R AR T RESE L B R TR AR B,
A TEIURR o

2.C

RN R B B, BT A R L R G T T
JE AT RESE R, A W RISV P IR R L -0 IE 17 B8 3,

EL R HL 5 1 RN T I BT R, JIT LA T R 1 Mk B 1
K5 WL BT RS, B VR BE AT RES/IN AR R AR
PR HERS R 0, (FH 1 Fl, B 3 R /N T T AR R
FREE, I ¢ (HOW/N, B 1SR

3.D

FRIR ¢ BRI IA TR UK A1) 2 5 L A7 SV R R 55 P
SRR, pH AR, D ¢ (HOMISE, #EA ¢ (OH-) M4 ,D
IR

4D

BRFRET,EA(DO)BIE 7 M K,=c(D*)
x¢(0D)=1.6x10"",c(D*)=c(0OD)=V/1.6x10® mol/L=4x
107 mol/L,pD=-1lg ¢c(D*)=-1g(4x10®)=8-lg4, B I -

#£ 100 mL 0.4 mol/L DCI FE/K¥E W , A 100 mL
0.2 mol/L NaOD Y /K , T840 S S . Vs W e 4

0.1+0.1

c(D")=
R
5.C
FRIR T S P RO L T S SIS P
AN TG, B WL E .
PR T4, N2 i e 25 5L , C IR
H 2Cu~1,~25,044% ,n(Cu?)=n(S,0% )=0.1000 mol/Lx
Vx107 L=V x10* mol , IIHAFLEE S 4l Ay
250.00 mL

2500mL _1009=22"-96,D i

mol/L=0.1 mol/L,pD=1,D #£j

Vx10™* molx250 g/molx
wg

T A

6.C

R :pH=1 BIBRRIE AW ¢ (HH)=0.1 mol/L, 1
JA ¢ (NaOH)=0.05 mol/L, B B2 F-14 43 1 W 45433 5 1A
BUR v, IMARIK NaOH SRR 3R v, v, Bt
S pH K0 2 0 P =102, SRS o0,

A%V =9V, V=15V, M ViV =601 ASBN 1E C BETT,

7.C

IR I P TR — Bt ] NO, Y% ik Bl B T 5
TR/, S DR A Tk T v S o R S R, 5 7 1 164 7 14
FREEZ WG R, 2 NO, Y2 et 5 51 5/ M B h £ 1 e (1K
T R A BT HRRAS AR ST IR NO, B9 75 3
ARG, U8 B T B 305 ) B s, DMS2% S ) 1 B g
RN, AH<O0, C B35 IE# .

8.B

RN UGS T KRS K L AR
Koo AR HA- AT K A3 03 50 7.7x10%.1.41, B4R
AT B FREER T HA K SRR EE , A% 7K 1 H B A 1
SRR, WIHE SF VR B 1Y) NapA \NaHAVE WP, K B L
BRERERTEE, A EIR.

R ¢(H)=107 mol/L, H,A HUESFRRERV/IN, MNZIA
c(HA ) c(H) _c(HA)x10?

c(HA)  ~— 01

107,¢(HA-)=1.3x10" mol/L, HA-F HL B M55 , Z M AN,
5
o, s 251 = 230010072001 39% BIEIE R -

TR (A= (HA) WP Q=<
¢ (H")=c (H*)=1x10">K ,, W] HA-( HL 35 F- i 306 1) B2 55
(AN, e (HADHER, B ¢ (A™)<c(HA™), C ZEIUA R
TKFAIEHE HA AOFES I pH=a 1Y HLA ¥ 10 mL,
TNZEKFEREE 100 mL, FRE I ¢ (H)RFIHK

B4 SRR pH<ar 1, D IR,

1 e(H,A) =01 mol/L,K,=

=1.3x

9B

RO R Y B AR B /N U ¢ (H,07) =
¢ [B(OH),)-1,¢ (H;0*) = VK xc[B(OH){] =\/5.8x10x0.01
mol/L="/5.8 x10° mol/L,pH=-1g(\/5.8 x10°)=5.62, CHEI
iR

ek g g oKy 101
(BCOH) K MEF B Kim = 5g 00

107>K,, W[ B(OH), - /K i 2 K F BCOH); f L B
B TR A TR , D RIS R

10.C

R ARG T, ok, ZEUT-9E T 11 v B 28 A
RS KB, EH G, HE O 180°)5 , A ik #E
1 RATKB UL ZEAR K, 0T 002 A e,
TR E TR, A IR

TACERPR RS, HR IR @ Ry
AR EWT RN B AT A, B BEITRE IR

BB, AR RLAL T [ AR TR EDIRAS AT R TR K
TR INR 2, D A R

11.A

R AR S ROH % A AN -
(CH4CO), 0+ROH—CH,COOR+CH;COOH , I 4x #Y Z FR T
TN G ke & Az K IOV : (CHLCO ) O+H,0—
2CH,COOH, il A5l NaOH - F I 0 5 S g A I i)
CH,COOH A7 1t 4347 -

L fifE Ao A 19 151 9C &R« (CHLCO),0~ROH~CH,COOH~
NaOH , 7K fift 32 2 ) H 491 K 3% : (CHLCO ) ,0~2CH,COOH~
2NaOH.

IR RIS K L BERIN Y Z BRI A ) 5 )
x mol, 4k Sz He /K i SR 1) Z BRI R S R y mol AR
LA SN RN K A SV B EE B 56 2R, T4 x+2y=cV 11072,

BR@ P, IR R A KRN, T (x+y) mol Z
PRI K AR, A2 U CHLCOOH TiN#E NaOH 451
1R 2x+2y=cV x107%,

ey, iR AR AT 15 x=(cV x10°-cV 1x10°) mol , M ffifE
i S HA1OG R T AT, n(ROH)=(cV x103-cV 1x10%) mol,
31 mg ROH Bt o = (OVareVaXA0BAT g
_c(VmVy)x17

1000m

12.B

RN LR 5 B B Ak 52 A v i J N, 2 A
JIS, ANRE FH I 2 B0 ok, A STV 15

FR S 2 25 330 NaOH - H AR HETR ' NaOH Ve &
B 025 BRI v, AV, BRI, B RETE SE R R R
B, B R@ PSR B 2 T A RO, WXt
B@RFE MR T H RS, MRSV ,-V )M/,

ét%%xmwﬁd\ B IR EH,

IR I AT A O AR 2 T
TR, TG AOARUE B AT N, BV /), 5 4%
FA, C TS

HHE@h FMAK AL, 2K BARES, 53
Vo i, i SV AT o004 D A

13.B

R T 109 pH=7.0, R T (HY)=
¢(OH)=1x107 mol/L,,¢ (H*)<e (OH )+c (A7), A BEWAK 5.

HR VLAY pH=1.0, 38T ¢ (H)=0.1 mol/L,K =

~1.7x

x100%, AREN 15 A T

OC'%CH(X‘;) =1.0x10%,¢ (HA)=c(HA )+c(A-), 0]
CA) e oA 1
o (HA)=c(A ) 10 2 ISy =107 B &

TER o
MR, AR HLBS Y HA 7T 2R BRI, ST BT
TR T AT Y ¢ (HAARSS , C BETAR .

FARTH L 9 pHo70. 0 1 o K= <(HelAD)

c(HA) ~

10"%[¢ 1 (HA)-c(HA) ]
c(HA)

(10*+1)xe (HA) ; A BRAHE W T H ¢ w (HA)=(1+102)x

=1.0x107, U T ¢ w(HA)=

¢(CHA) BT AR e (HA)ARSE, g 1 AT A
¢ s (HA)Z R [(10°41)xe (HA) 1:[ (14102) x¢ (HA) I=
(10%41):(1+102) =10, D MEI4E R

14.D

IR H,B 2 TOCHI R, A PRI TN T 2878, HA h—It
SR, A —YRIE S, ) X ERAERHLB, Y AR HA

HEAR P ¢ d s BUE T HA FEFERY V(NaOH)/ZN T
H,B JHFERY V(NaOH) Y 2 F5, 00 ¢ >y, A BEITS IR

H,B HA 15158 4 R, 7= Hy 45 g sl itk , 7k
WA | AT F B R 8 7550 AEAS B R A
NHEARH B TS

SEAHT H,B ik B 2SI THFE V(NaOH)=1060 mL,

@ 450 V(NaOH)=7.95 mL, B REH0--, i Tl

NaHB Fl Na,B, H YR BEZ LR 151, assi B 2
FLA ST 2 (H ) 4+¢ (Na®)=2¢ (B2 +¢ (OH ) +¢ (HB) -+ (Do
AR5 R SFAE AT 2¢ (Na* ) =3¢ (B2-) 43¢ (HB- ) +
3¢ (HB) ++oet 2. H-DOA 15 :c(OH~)+c (Na*)=c (H*)+
¢(B?)+2c (HB)+3c(H,B),a JS B I R 2 BRI ¢ (H*)>
c(OH™), iff— 2 HEAT  a s ¢ (Na*)>2¢ (HB)+¢ (B> )+
3¢(H,B), C HEIHR

HA VP ETE DR ST E R s e (HA ) 4+¢ (A ) =¢,, BT
FHK R e (A )+ (OH ) =c (HY) , FF—2EHEAS :c (HA )+
2¢(A)+¢(OH)=c(H)+¢,, D BEITIEH

|53 -]

15.(DHIER 1’

(2)c(NH; )>c(SOF )>c(H)>c(OH")

(3)> c¢(Na*)=c(CHsCO0 )>c(H*)=c(OH")

(4)3.3

(5)@<D<B<D<B<®

(6)>

(7)BD

(8)NH,* H,0==NH;+OH"

NH;+H,0=—=NH,* H,0+H*

RN+ (3) SRR A T 1 ek ViR B Y D) (B 81 ) F©
(NaOH 72 i ) 56 4% RV Ja VA VR i e , o B (Vs T 22 1
P SRR R 3 R UATRG>©).

(6) 254 iy e BE A (D 8% 82 ) A (NaOH 747 )%
BRERFALL 2:1 1A, DRI R 174 P B B R T I R AR 19 7K
FREE RS SRR R

16.(1)0.1

(2)DFe(NOy); HH @Cu,(OH),Cl @ik

R (2)H SCN+Ag=AgSCN | 113 n(Ag)=
n(SCN-)=cV=0.2x10x10= mol=2x10= mol, 55 C1-J ¥ fJ
n(Ag*)=0.2x20x10"* mol-2x10~* mol=2x10" mol, H Cl+
Agt=AgCl | , 7]l n(Cl")=n(Ag")=2x10" mol, J5LF¥ kit 1

SERPITHIIEN 2105 S TIE-=005 mol Ut m( OH-)=

10.725 g-0.1 molx64 g/mol-0.05molx35.5 g/mol=2.55 g,

.M _ 2559 _ B o2e M- (1 Ak
n(OH)=pp=77 gmol =0.15 mol, W] Cu?* .OH-.CI-f 44k

He R 0.1:0.15:0.05=2:3:1, i — 24, oKX S Ak 4 Y
A2#N Cuy(OH)LCLo

I & R U SR SO R T3
CIH T i/ By AR DS i — AR O/
%Jﬁﬂ@ﬁ:%k,;—ﬁ@tt{ﬁvﬁﬁo

17.(1)HX=HX+H" 4.4

(2)HX+H,0==H,X+OH" &

(3)DHX+0H-=X*+H,0

@c(Na*)>c(XF)>c(HX)

2R pH=4.4 I}, ¢ (HX)=c (HX"), #fE01, HX B4R
— LB R K =107, [ T4t HXAY 7K i 5 50K =
10°;pH=5.4 B} ,c (X2 ) =c (HX"), #E%1, mEMpreeem
HXC M B K (=105 i

(2)HX- [ LB SO HX K I B
B HCH B FIEHX TR , et e
NaHX 7k & it HHERERG

F1W



@ FUARPBEER n

— JEER

1.C

FRIR A TR, Hh K R B AR BRI P
c(H,0) N H L RE ARIKNX, Fe(OH), RIE I,
N AR, A I IEH .

Tk B e (Fe) ve[ Fe(OH), | e (H*) U/ , e
BER RN K4 OSSR L B ETUEH .

TR R NOs7E B ME IR 58 v 2 Ferr 41k Bl
Fe¥, I AS M , C BRI IR

T IELE AT AR R R SR A, D I L

2.0

$RIR :NaHA KA R IR, 25 FOlEs W — ol
SRR A HATY A B R K FHOK AR, W) —OCiR
HA AT BE R AR , A RIS

TR ISR BA VR T, TT R 2 /K AR A 2
14 BT AHA) B A 55 R S AR, B IR IR

S5 R I vk N, L e B R AR I >y, C 1
TSR

Na,CO, I OH-2 B B K I HL B ¢ (HY)=
¢ x(OH)=c(OH)=1x10"* mol/L,n x(H*)=0.1 Lx1x
10" mol/L=1x10"° mol, D &3 1Efff .

3.D

R NHCLE T D,0 H1,NH; il LLZE A D,0 LB
FEAE N ODMTTREIR D,0 Ay ES A , A P Y (D)
>c(0D") , 7 7E 197K % F- 4 9 NH: +D,0==NH,* HDO+
D*, D BEIF %

4.C

R NHCE R CIEAR/KSAR, U ¢(CP)=01 mol/L,
NH; A ¢(NH; )<0.1 mol/L, FLIE#® H c(H)>c(OH),
TR IR , pH<7, UM R A9 & NH; i, e(Clo)>
c(NH;)>c(H*)>c(OH"),A B.D I 451

NH.Cl ¥ AFAE PR SFAE :c(NH; ) +¢(NH5 H,0)
=c(CI")=0.1 mol/L,C LI IE i

5.8

TR R Ca AR . COTKIBA LHCO;
N e(Ca)>e(COZ), A IR

FRR A €O, KA : COpH0+CaC0:=
Ca(HCO,),, MEWE Y CaCO; 5L R TTIE Y Ca(HCO,),,
BRP c(Ca) MR, C TR

K,(CaC0;)<K,(CaS0,), M MA Na,SO, ¥ WA 5
# CaCO; 1] CaSO, A ELFEAL, D HETAE D

6.A

RR W 2 5 W W P AFE AT SEAE cc(NaY)
+c(H*)=c(OH")+c(HSO; )+2c (S03%"), & i pH=8,
N ¢ (H*)<c(OH), #EHI c(Na*)>c(HSO5)+2¢(S0%),C
PEIRAEIR

A Cly, & A B : CL+350% +H,0 =503+
2CI+2HS0;, Ml c(H*)<c(CI"), D BEIi4 % .

7B

RN pH BRI, c(H) B/ .c(OH)H K ,CH,COOH
BT 485 , CH,COO™ KAV 7285 , U] ¢(CH,C00")
HIR,c(CH,COOH)IE/ N , #1524k 22 m ¢(CHL,CO0) bl
pH MZE AL 1 B, B4k /R ¢ (CH,COOH)Fifi pH 9751k
o

pH=3.5 B, AR 445 o 47 <F 4 : ¢ (Na* ) +¢ (H*)=c (OH")
+c(CH,C007) %5 :c(Na")+c(H")-c(OH)=c(CH,C00"),
I c(Na)+c(H*)-c(OH-)+c(CH,COOH )=c(CH,COOH)
+¢(CH,C007)=0.1 mol/L,B #E3 IE#ff .

W Al ¢(CH,COOH)=c(CH,COONa)=0.05 mol/L,
MR L o <1 c(Na*)+c (H*)=c (OH")+¢(CH,C007), A
EBCRRYE B c(H)>c(OH), U] c(Na*)<c(CH,C00"),
44 c(H)M c(OH)RIEUEZL HEH c(Nat)+2c(OH)
<c(CH,C00")+2¢(H*),C BETIAESR

W B BUZ IR 1 L, n(CH,CO0H )=
n(CH,C00")=0.05 mol,i# A 005 mol HCI, Bli& I 005 mol
CH,CO0~ 4 ¥ %% k. A, CH,COOH , CH,COOH ) Hi 75 12
BES , B ¢(CH,COOH)>c(H*), D Ei4h % .

8.A

RN BIET, ¢ (Na*)=c (& ) /% Wi 2 tH NaOH I
H,C,0 55T S5 Wk B S5 Jir 45, ¥ J5 A NaHC,0,, HC,0;

K e = o X207 -
= Ka  5.4x10% =1.85x10<K(H,C,04)

=5.4x107, L HTHC,0: 1 v B8 8 B R F HoK fig i B, )
C(C,02)>C (H,C,0,) , I IR HH A A FE /K HLES 7= A g H, U]
c(H")>c(C,0%), FIr LAIE B 19 5 1 1 BE R /INIBUR h
¢ (Na*)>c (H*)>c(C,03)>¢ (H,C,0,) , BEET A 1% o

CIEI, NaOHIE TR FITH,C0. 08 MR LI , I A7 AE M,
fif 5P AR ¢ (Na*)+c (H*)=c (HC,03 ) +2¢ (C,0% ) +¢ (OH") , 4
pH =71} ¢ (H*)=c (OH"), Wl A ¢ (Na*)=c (HC,0: ) +
2c(C,08), Hc (& )=c (H,C,0,)+¢ (HC,03)+¢ (C,08) , ik
— 4k e (Nat)=c (& ) -c (H,C,0,) +c (C,0%) , K 7 J Jif
AR FEENaOHIE BRI T RIATUE K, T8 (%)
<0.1000 mol/L, % F ¢ (Na*)<0.1000 mol/L-c (H,C,0,)+
¢(C,0F), CRETIAE R

9.C

=5 . e g = Koo 107

R :HSO3 1 7K A - 5 5 B K= K= 1078 =

10-255<K ,(H,80;) , Ml HSO3 LA HL B 4 &, ¢ (H,S05) <
¢(S0%7), A TETTAEIR

n(NaOH):n(C0,)=3:2 & A [l B , #4140 Bk < 4,
n(Na):n(C)=3:2, M 2c(Na*)=3[c(CO3)+c(HCO;)
+c(H,CO,) 1, B TSR

HCO ;3 1 7K fif F- 15 % %L Kh=%= 11(2),::, =107%>
Ko(H,CO;) , HCO; LAZK fift 9 3£, B5 NH AR H 42 3k K
i, T HSO; LA L 2 A 3 40kl NHG K S, D0 45 vk i
) NH,HSO5 \NH,HCO, % i H ¢ (NH; ) : NH,HSO.>
NH,HCO;, C %5 1E #ff .

n(NaClO):n(S0,)=1:1 & 4 & i : NaClO+S0,+H,0
=—NaCl+H,S0,, XI5 ¥ 1 H % 5l NaCl F1H,S0,,
IR AFAE AT S E :c(Na*)+c (H)=c(CI-)+2c(S037)
+c(OH"), D ISR

10.D

IR AR A B T A, 2 pH=4 B, Fe* U IE 58
4 AR UTBE , Cuzt, Zn ¥ R IT #R UL 3 , 4% L AT 1,
“Ulits T " &4 Fe(OH); AICOH ), A FETR IEAf

Na,S H1 i S HE & A= K i : S2+H,0==HS+OH (A
F—F KA L), HAHER T c(OH)>c(H), IFE
Bl , B REIT LA

24 cur il Zn?SE EULTERT

-36 .
09

TGKZ I A B o A R L1 car, N K
K7 2 sk B S 52 40 I A Ak B e LR ) T
VIR R RS , AT, D ST B

11D

R 11 1.0 mL % 0.10 mmol Ag,CrO, 2 i H i
J10.10 mol/L 9 NaCl ¥ ¥ , K Az LI : AgyCrO,(s) +
201 (aq)==2AgCl(s)+Cr0O: (aq) , PIE TEIF 58 2 SR
NaCl # R Uy 20 mmol s 4y et o(Crot)

.1 mol/LL
K2 mL ZJ5 B NaCl ¥ e (CIOBER IREA
A5 K, (AgCD A W ¢ (Ag )W/, H 0, F 5 M AR
F Ag TR IR oF, I By SRR o,

24 Y (NaCD=1.0 mL B}, —2F 19 Ag,CrO, 4k R
AgCl, Ag,Cr0, 15 AgCl 3EAF, BIRFNTVE i 11 , I
P PR AR AR 1.0 mL Y 4, K, (AgCl)=107"x107=
1077, K, ( Ag,Cr0,)=(10"")2 106101,

V=24 mL B, e(C1)=10"" mo]/L,c(Ag*):%’((—é{’SL:

1075 mol/L, W y,=—7.82. Ag,CrO, F Akl AgCl S5V f-F-

it k=S K ARCO) s e

JI5E4 I n(Cr03 )=n g1 (Ag,Cr0,) U ¢(CrOZ)

c(cu*) _clCu®)c(s*)
c(zn?) " c(zn?)e(s?)

0.1x107* mol 1 1 [N
— O _ 2 m =lo ——=— 1k I
T (1424)x10° L ~ 34 ol/L.y>=lg 34 - 1g34,D i3
1EHi.
ZIEERA

12. (1) HAH 55 R , A 1 NaA HF A7 /K 75 58 ml
R A IR : A+ HO=—=HA+OH", Bl SR /K (1) H B - 47 , fili
R ¢ (OH ) >c (HY)

(2)KF

(3)9.9x107 1x10°8

R (MR LTS AH s c(Na )+ (H)=c(A)+¢(OH),

Hf i e(Na)—c(A)=c(OH)—c(H")=1x10° mol/L-1x10° mol/L
=9.9x107 mol/LoARHE 5 F<F1H A :c(OH)=c(H")+c(HA),
Me(OH) —c(HA)=c(H*)=1x10" mol/L.

13.(1)[B,05(OH), J*+5H,0==2B(0H),+2[B(OH), |-
9.34

(2)CaS0,Mg(OH), 5.5x10% Ca0.Na,CO;,

(30 2 B A S 1 T T 45 3 WP 9 Ca> 5 1k
N CaCO5( K Th A4 [ P32 IE 7R T 49 Ca>), IEH
Li,CO, AT #hR R4 PN cOFREE R K, fiff
1% Lind UTE BP9 509 NaCl A SIRA Li,CO;,
TS LiCOs Y77 23R8

IR KUK R A SR R MBI, K LA Ak o 55 B0 [
i LB R 2 LR R E A Nat Mg
Li*.CI".S0% \H",

WRAR S S B IR E T MoK A, 25 Lt MgCl, 1Y
KRR, F=H 0 Mg(OH), 1l HCI, 8 1 KBk, 7T Bk 25
HCI A, [, Mg(OH), # 1kl Mgo [l 4

KRG, 8 3 e e B 25 MV T KA MO R 1A, %
WP R A B F EEE Nat Lit.Cl-.S0%, ILAb R A
K6 AIKIRI Mg o

FE T I AA A, 5 S04 Ak Caso, [F
e TR Mg 55 1k % Mg(OH)D, I3 , 92 BE IR FREE
U375 T 24 CaSO,.Mg(OH), il fA.

FERG L3R o A BB, PTRERE ) T R gAY
Ca* i1k} CaCO, WLTE , 45 & &l 7 H Li,CO, Y %5 fift i
BN EAR PR 2 ca, MiASBR 25 Lit, W KE co3
T B4 I AE A A S 1R, 4 AN T 120 CaCO,, UL
WA ST FEA Nat Lit.Cl-.CO%,

AR X OIMATG LR, P BR RE W R B AW cot,
GG T ERIE VT, 2l e A, NaCl 45 S L T
L 2E 3, 01 ER 5 A il AR Na,COs I VR, 7]
4 Litke Ak Li,Cos, AT A 2 H A5 9 Li,COse

(2)K,(Li,CO:)=2.2x107, 4 ¢ (Li*)=2.0 mol/L B,
¢(C0%)=5.5%10"* mol/L, 24 ¢(C0% )<5.5x10~* mol/L
i, LN 5764020 1Li,CO, UTTE .

FEIN S EAEE AR T, MR & & A4 Mg K
fif , BRI BR 25 HCIL, BLAMNA W 2 Mg
AL, S BUERET T H 88 A= 430 14 A Bk Bk 25 Mg,
25 AE LM Ca?, FECERGHI 1T %0 26k 11y
Jiii=e

GFRAE X =N TR ER A cor, BBiIEEIA
J4 0, IO PR BN R AE R DR 2% AN AT A
W K RBORG R COFMBE R, A5 Lind
RULRE, BDH4R AR NaCl iR & IRA LiCo,, §
FRAFTE LiL,COs BR8N

14.(1)6NH; +Fe,0, = 2Fe**+6NH; T +3H,0 (&
NH,+H,0==NH," H,0+H*, Fe,0;+6H*=2Fe*+3H,0 )

(2)90

(3)DA  @2x10°-2x10"°

(4) DR pH

@30 IR B X A Bl K AT 114 5 i)

®>

2R : (2)AgCl # 1kl AgSCN KIS T Irfe ol

P - N R K _ C(C|')
AgCI+SCN<===AgSCN+CI-, *F-fiij % K= SGSeN)

Ky(AQCD) _18x10% _o
Ko(AgSCN) ~ 20x10% °°

(3 M AFEBEIAEUR 50 mL I, % K pH=9, %
WA AE B BT SPAE o (NHZ) +c(H)=¢(CI)+¢(OH) , 17
TEYPRLSFAR :c (NH3)+c(NH5H,0)=2¢(CF), 435 ¢(NH:)
-¢(NHy*H,0)=2c(OH)-2¢( H")=2x105-2x10"%

(4)D R AR BRI 70 RS T 40, pH 3 T e
WTE B IAY pH , BT LARRI Py 3 2 I WY pH.

QAR 7 e B Xof G T K A7 ST 47 14 2 W, D)3 2 2
ZHARIR], JIr ASE 6 1 AR B S5 5258 T AHIRD, BIR 30 C;
S T a0 T BE AR W), VB2 AR ), 7 LA S 38 TR
SEIRPEXT ALK AR

7Kt S 107 Ja8 F W BN, o 9L i K A
U TV B R ) 24 e B [RD I IR R VAT pH
JIN; TR BEOR T DU kK A7 L AR RS AL 5 R 1y vk
BV B E RS FEIE D c(H)WUN,
pH 34K, V2435 BE AR [T, e BE /NI VA pH K 45 1
ARV pH /1N, Bl ysm.

g2

=

BEMEZRTE 4 1

2024—2025 2 &

AN DI Y

EI5MBEER

— JEER

1.C

RS AR, AN e R ENT S, A 1T
R
T8 100 St i R S 0 3k 2R ) e A o
A 8 ol S TP TR B BRI IR

HAER P | 3T Ay R B R A fb 2 2
N Cu,( OH),CO;5, C HEIIEH .

A 2 R0 25 i RV T R S, SRS YR i G TS
VR4, 1N PR AR R sl B , D IR TR

2.D

R B A T, Zn R KA AL : Zn-
2e-==27n*, 1 8 AL, MnO, 15 HL T & A 3 JFUR Y
2MnO,+2NH; +2e-=Mn,0,+2NH, T +H,0,A .C ZL 15 3
B, D HEIIE A

J5 H it T B PR F 1) TE A (B B AR ) Jy )
3, B IR

3.C

TR AR e R T 2R R R R (R R R
B ) : Fe,0,+6e+3H,0==2Fe+60H", M 2= il A BAML , 47
) BAAR : 2C1-2e"==Cl, 1 , H ] >}y P75 F 3 e, Na*
P B 5 B% 1) BAAR &5, A BEITLIE#

P 2 00 BA A% 52 8 T 6, BRI & IR A B OH- 3
OH -V B 2 7 T 177, B IR T0UIE A

2 4 1mol Fe,0,~6 mol e~3 mol Cl,~6 mol Na*( ¥ &
HE S ZRE), M, B FAIEE 1 mol Fe,0s,
PFIR 28 ¥ Y Uk 2 14 J5 >4 6 mol NaCl ) i, B 351 g,
TR < 40 J3R 1 h B4 5 B 6 mol Na#i i &, B 138 g,
C VRIS , D PEIIE A

4.C

IR DU Bl ER s, LA A Cu Mg T Si 25
FRA A ERE J PR R A7 W, BT 2K vl 7 & 2E AL R
N, 4 ) 16 B M Mg>AL>Cu, I H AR S R 3 Mg-2e
—=Mg*, Al-3e"==AI*, Cu FITE TR PEAR 2 AL, 76 HLUfRAE
JEFBE A Cu BN IR 5 ALV A BAME , BA A% P25 7
ORI AP SM B P APTE Al HUARAS HLT,
B S, HUAR S N A AP +3e =A1, AT SE B AL /9
P, HRULTTH A B BEITHY R, C PEIIE A

PR Al Mg B2 R KM TR NE T, WA
B Cu M BERR YR, BAB A5 1A A AL, PR AN BH 4%
ST i AR AU A AR 55, D BB R

5B

RO o P H A PR 3 P M R (6 R 2 )
KT R AR, B 2, BIAR R R A 4 Bl BE AR
(PEH AR ) A BRI LT A TR IR

B2 Hp A1 e g w0 B 0 1) 5 T AR R e
TARZ B T e P HOCB A K 5 R Rt 238
G : O+ 4e+2H,0=—=40H", B LI 1L

B A e v, FE 1 U BEX U I 7]
R TRT A8 ol HRL AT BT, 1D 3 1T A B ok e O O
A A5 B A, S ok o O B FR A AR T AR A
AMIE R AR S R E R RE IR T JE ol e S B S
FHET R TR B8R , C ISR

PR (&l 2 Hp 22400 D 4 T 1) 8 ol o 3 A 00t
5t BA AT B s S i e 5 A% 86 1o R G L T BRLE T
SR B Al B T D AS R A Al L A A B A Al Bl
PR 4 2B T AR R, D RIS 5

6.A

IR 2B O — A o AR, WA o 1 T S R
U] HL 1% 2R K < 2H,0-4e-==4H"+0, T , 2 B H, ) — 2
Sy B, e SR SO VA B D) R AR S K < 2H,0+2e
=20H+H, 1 - FI#RIX ,H* .Cr, 02 i A SR CrO,: Cr,02+
2H*==2CrOs+H,0, A V- ¥ W s ok, B IX 119 N3
T TSRS 1) B X o 255 B 40T R AT ARSI 4515
C DI I AR AT 2% L F51 48, T 241 BRE 30 1E )

7B

R - T 1 H Ab 2 5 T A R BB R KUCoNys
B, PR i O, A B, A I CNie 1 HLAR SR : 2CNgH +
80H -4e"==CyNi;+8H,0, ULIME LKA HH O, MH
Me ] 1 : 4A0OH-4e-==0, T +2H,0, I Pt HLH% J}y BH A% , Ni
Ha AR S B , BA AR SR : 2H,0+2e"=H, 1 +20H",

AR 1 mol Hy, #4512 mol e, X B 2 I 64
Ak O, AR, WA G KCNys 9382 F 0.5 mol, D
TUAE D

8.C

TR WO I it B O e A e, AR B R AT
A, B 2R K Ni[ Fe (CN)g]—e-=KNi[Fe (CN)¢]+
K*, BRI : AgCl+e ==Ag+Cl", B TEIIEHf

Wi 4 1 ) B AR b AgCl 6 4E R Ag A1 C1-, B84
R I B 1 AgCl i/, A BETIER

R T AR A SR b, SR 2 < Ag+Cl—e=—=AgCl,
IEM R : KNil Fe(CN)gJ+K+e-=K,Ni[ Fe(CN )], T.
PR, FHES T 10 IEAR (KNi[ Fe(CN) DEE 3, € 2 T44R

HHE Ag+Cl—e=AgCl, 2§ Ag IR T 7.1 g S,
BIAT 7.1 g CIEE 46 AgCl ULHE  HEHT n(e ) =n(Cl-)=

7.1 —
= ok T .
355 gimol 0.2 mol, D ZEI IE i

9.D

IR o HUR R B, LR 3R T e D B
e b H,0 153 #F 4 B H, 71 OH-:2H,042e=H, | +
20H", A FEIIEHf o

2 B TAER FRAE L, A2, H KOH ¥ i ik
FEARAR BB B L OH B : 40H -4 =0, T +2H,0,
RUERF OH-WRBEATE I 1 8 BH B F A e, (0 78 b A%
X AE B OH-3 :f BH 25 7 3c 400 Bk A BHAR %5, B £ 0
EHfi.

FhLfiff A RN T AR K 2 5 KOH (VR EE | B ik,
B3 5 A FE KR 4k FF KOH B9 JE RAE  PTFE i35 15
ANBWAK, ALH KR ARSI Gl T PTRE BEEA
AR 2, K Zh e R IR A K, ¢ HEIEH

A L 2H,0 =2H, T +0, 1 A %1, J§#E H,0
A 32 SR A B H, A S SR S U 7K Ay e 7 Tl R K
3 L4 % mol/h, D B4R

10.A

RN LKL T SE I CuSO, HL B IR TR v 4 A4
HAR R TS0, MR AR 1 CuSO, IR IO R 272 2 F i
AWK G A7 cor A [ Cu(NH,), )2, il 1d
IR IR, A2 R NH; 1 Cu?o

PEL AT A0, = Cu B Tl : Cu—2e=—=Cu?, i
AN A R Cu+4NHy==[ Cu(NH,), >, Z E F
Cu B R IEM : Cu*+2e=Cu, [AIA} , ZE 1) S0 il i
B s e A PR 2, 5 2 = A A G R ik
FERY CuSO, T, ITISEER CuSO, HUSEHER AVRARTZL:

RS H AT, A SEITAIR ,B LC BRI

NH: " HE 0%, 252 F 0 o R AR =
B SSZIRE , BT 23 % Hi, il R 2 3877 A 52 L D 2 300 I -

11.C

IR MU B OB a AR b O, 1R HL T B
IEM S : O+4e+2H,0 =40H", I b HL#} Ky il , &
Az ] : Cu,0 -2e+20H == 2Cu0 +H,0, CiH1,05+2Cu0
= C4H1,0;+Cu,0, HL it & & i & K 2CH,04+0, =
2C,H,0,, A TETIEH

MR 2CeH,05~4e™~0, 15, TH#E 18 mg i 45 i ( Bp
0.1 mmol),a AL I3 A BT A 5 A9 5> 0.2 mmol,
C BETEA R

ZIREEA

12. 1 .(1)CH,-8e +100H"== CO3"+7H,0

(2)2C1-2e=(l, 1

(3)4.48 128 WUh

I.(O)W—HP AZFIB

(5)CHgN-16e+4H,0=2C0, T +N, T +16H"

(6)0.4 mol

R ()RR 38l 1 407, A R R Dt
H b GA L 2B S AR R U A R, D e sl
HBHE T ERES S, N H RS Bl T S M A BB,

(5)A WUt & A AR IR, 7= 1 248 28 S48 N
JCRSFHAE ST, CHN, 5162 COL.N, 1 H, ) A
SN : CHN,-16e+4H,0=2C0, T +N, T +16H";

(6) H it CuSO, ¥ T8 , A W% S B N :40H —4e -
=0, | +2H,0, A S 7 : 2Cu**+4e==2Cu, 200 mL
0.5 mol/L 1) CuSO, W & A n(Cu®*)=0.1 mol, Hiff#%
— Bt Al 9% 0 4 B0 AR RA R (A8 B 44 ) 1<
A, H A 0 L B 7= A SR 2 CuP A 58 S B
KRR 4H +4e==2H, T , LR 5E 0.1 mol Cu®44 5
AHL T 00 0.2 mol, BELET BHBE P4 1(0,)=0.05 mol, %

YREEEE S x mol e’,blﬂﬁ0.05+1—=% AR x=0.2, BT LA

WA US4 B A R AR (A8 R &40 ) [ IR I, B A1
L BRI L T I Y n(e)=0.2 mol+0.2 mol=
0.4 mol.

13.(DIE  2C03+C0,==2C0% +C

(2)3C0, +18e +13H,0 = CH,CH,CH,0H +180H -
c.a.b

'R (DL A& 48 S, e L FAE R, 5
W SR A : Li-e-==Li*, W O, 7EIEMATIL T % A=t
P25 T o AR AR HL 3t ST 77 ) A R AL BBl , T A
H b B R 4Li4+3C0,==2Li,CO5+C, HH LT 5 H
i IE B i 3 3C0,+4e-==2C0%+C,CO, L 55 5 Lit
GG Li,CO, #2 4 NERRIEAT S5 685 1 T VA
PR 7 R B A A B I =X, ) ) A2 AR X A
KUEATAEIE A BRI A T 5 =l 2003 +C0,
=2C0%+C.

(2)CO, f Bl T 5 1 T /4 W 7 4 B IE 7 B
CH;CH,CH,OH, HR 418 45 % i -~ 4 1o i <7 45 7] 55 14
AL W S 1 K :3C0,+18e+13H,0 = CH;CH,CH,0H+
180H . A 25 7E F 43T CO,.CoH0 HITT F 4 4
S5 HEH, OH- A LR SR 1) 7740 H,0 SR IS4 o

DI E JF FEA1 COp2e+2H==CO+H,0,
2H%2e ==H, 1 ,c WAEMLFI A 44T . CO, LR S 1Y
MWALBE/NT HE R R TG IR fiE, 25 5 &k CO, i
WX F CO, LRl CO MRl 72, 1 A b Ak 74
W, A=A RS A AT RN
0.76 eV, g 2 , T il T a ACHE AR TRV I, J5 s 19
0.5 eV, W A a MO AR R0 LU A T bfcp AL Rl
CO, Wy HLIRJFETE 25 5 , 254 (o) Bk ST, €O, HL IR S5y
CO M5 BIMERITUT 7 ¢ a b

14.(1)Cl,+H,0==HCI+HCIO

QBAM N : 2H,0+2e"=H, T +20H", K* %3 FH &S
FIEE A B %9 KOH

(2)DKCl

@1i.0,

i.13

i1 KBRS T VRS U s B AR 2TV T, A 4T
B KAV 7 T G I b o £

R (2)Q 1 XEOR ) T 1 a mol, W& A4~ it
BrhsE 2RI Z i T o M0 g EOf
F R LT ARG B 2a mol, ML ad A FP AL RS B 1 T Y
a8 220 1 mol CH.AT# K2 mol €O,
A1 mol CO,#% #56 mol L, I A= i CO, I 40 Joi 1) 2

Jy2x 200 300 It 1 CO, Mt A TP EE RS (0 T4

97%
amol .,
W 4 2% A1 30606, Ml (CO,)= X g7 P00
: 97% e 2a mol
70%

~13%.

E3M



