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¢(C,0%)>c(OH"),C B4R .

FZ o d &5 e s IR % 5 51 NaHC,0,.
NaHSO,, = # W B A0 55 , S5 AR A J5 W W rh AE A2 1Y
Py kEsFAE s c(Na*) =c(S05 ) +¢c(C,05 ) +¢c (HC,0: )+
¢ (H,C,0,), D HEI0 1F 1,

L IEEER

10.(1)1x107  (2)2.5x10%  2.5x10°  (3)MN
BaS0,(s)+C05 (aq)==BaCO,(s)+S03 (aq) 0.04
(4)4x10°

IR (1) 4 R AT 1, ¢(CO3)=0 I, c(Ba? )=
¢(S0% )=1x10"mol/L, | K4(BaS0,)=c(Ba*)-c(S0% )=1x
107,

(2)24 ¢(CO% )=2.5x10*mol/L i}, JF- 44 BaCO; Ui
BEAE . (CO%)=2.5x10* mol/L i ,c(Ba?)=1x10" moliL,
M K,(BaCO;)=c(Ba*)-c(CO% )=25x10*x1x10°=25x10",

(3)BaSO, MR AL, LA Na,CO,, 24
c(Ba*)-c(CO%) =Ky(BaCO,)if ,Ba? 5 CO3 4 i BaCO,
TUVE 2 1E BaSO, i % V-1 1E 10 85 )y , W c(Ba?)
W/, (SOF )M K, Il MN 3% c(Ba? ) iy 25 fk i 2
MP {36 ¢(SO% ) A 1k 4R o 1 L e & A 1y ok 72 7T
BT s Rl BaS0,(s)+C0% (aq)<——BaCO4(s)+

o g C(SOF) _ Ky(BaSO,) _ 10x10% _
SO (@) J V- B= (00 =K (BaCO,) - 25107
0.04.

(4) 43 Wi P ¢(COZ)=1x10" mol/L I}, 454 K=
c(S0%)
c(CO%)
A% BaSO, M# 5T 1A 5k 4x10° mollx1L=4x10*° mol.

1L(DOKIE  @-37.2 kJ/mol

2Q)D/NF QK,xK,, /NF FlgK,~T Fil 1gK ,~T
FI 2Rk 5 R BT T, 1K - T 28 HE 1K o~ T 2R A} 7
KRG oK =1eK HgK, FTHEFRI 1gK o 2R 25 B R A8 A
RLEE (b TH TN, P SRR T I s R
BB, BRI R O

(3)6x10°  1.0009

$255R 1 (3)NH,+ H,0 19 Ky=1.8x 1075, 25 50K 114 ke B

, ¢(NHDe(OH) . N
2.0 mollL 1 K= (i S0+ T e(OH)=

=0.04,75 c(S03 )=0.04x1x10° mollL=4x10* mol/L,

VKixe (NH;* H,0) =V/36x10° moll=6x107 moll.. ¥CO,
WA KT, YRR P HERE T c(OH)=c(H*)=
107 mol/L, HL 7iif 5F4H :¢ (NH4 ) =c (HCO3 ) +2¢ (CO% ),

c¢(NH:) 2¢(C0%) 3 _ gk
<(HC03) =1+ ¢ (HCos ) HHC0s ) Ko=d4x107, 253

c((:oﬁ')c<H*>mu c(CO¥Y) Ko _ 44x10H _
2= ¢(HCO3) T e(HCO;) “e(HD) ™ 107~

;{<+’|\ch6;>) = ffﬁ%%z; =148.8x104=1.0009.
12.(1)6NH; +Fe,0,==2Fe*+6NH, T +3H,0
(3 NH;+H,0==NH;*H,0+H",Fe,05+6H'=2Fe*+3H,0)
(2)90
(3)DA  22x105-2x107
(4)OF M pH
@30 RGN A K ST 1 5 )
®>
277 : (2)AgCl 1k ly AgSCN Y 2+ fE =k

. v gt . C(CI)
AgCI+SCN===AgSCN+CI-, F-fi # %t K= S(SCNT =

=1

44x107,

1+

Ko(AgCD _ 1.8x10™ =90
Ko(AgSCN) ~2.0x10% ~7°°

(3@ A ER B IAFL A 50 mL i, B pH=9, 1%
WA M — KA A VW P A A v i
SPEC(NHI ) +c(H)=c(CI)+c(OH") , kI <F1H c(NH; )+
¢(NH;-H,0)=2c (Cl-), 5 #| ¢ (NH: ) -c (NH;+H,0) =
2¢(OH)-2¢(H")=2x105-2x10",

4hR  RETUEFE NS

NETERD

1B

TR« S RS 19 e VIR 1) % R Rl TR 1
W, n(HCD=n(HPO,) , Fl— 7 ¢ B 1Y) NaOH ¥ i
FE, HHE NaOH IR V(HC=V (HPO,) B 15
[

2.AD

1R :[ Ag(NH,), [*(aq)===2NH;,(aq)+Ag"(aq) 1
sy k=NolAZCD. (é'; ch =71.1465>><(l](())’-3w ~90.1x10%, A FEIEH -

STy R A R SR TR 3 R AR A
Ag:PO, \NH;*H,0:3[ Ag(NH;),]*+30H +2NH; +5H,0+
HPO7=Ag;P0, | +8NH,*H,0,B PEIiE iR .

S AETE S 2 :6NH; - H0~3Ag*~3N0; ~HPO? ~
2Na*, “BrAR " A 1 AgsPO, Ji , AR 418 I <F1H i W P
WA NH,»H,0 NaNO; il NH,NO; = Fift, C YIRS

PR TG/ R I T Ag, SEEERAR ML,
D P50 I A

3.BD

R HIEI LT 5, ¢ (Na,CO;)=0.6 mol/L B, pH>
12.0, 7 W ¢(OH)>0.01 mol/L, A FEIi AR .

¢(Na,C0O,)=0.5 mol/L i} ,pH=12,c(HCO; )=c(OH")=

e ¢(HCO;)-c(OH)  10x10%
0.01 mol/L, K i # %% Kim ) =05

’,f: =5x10™,C IR

2x107, U H,CO, Y K=

48D

RRMAICE M A S MOOH),(s)FEK H
I A7% S8R : M(OH ), (s)==M>*(aq) +20H(aq) D,
M(OH ),(s)+20H"(aq)==M(OH )} (aq)@, A] I 7E R 1
SR oL T R IR [ B8, K @ i) % 8, W) 7
TR P i B 2 S M, B PR e B S MCOH )3, 1T A
MDA -lge(M*) 55 pH IR, INER@ N -lge[MOH); ]
5 pH HISEFR A SETER .

AT, pH=7.0 B, ~lge(M*)=3,¢(M?)=107 mol/L,
¢(OH)=c(H")=107 mol/L,, 1] K[ M(OH),J=c(M>)cX(OH")=
10°x(107)%=10"7, B JE W4 1%

M@, pH=13 It} -lge[M(OH )3 ]=4.0,
c[MCOH)3 1=107, NI~ @AY - o 44 K=
O —10% pH=0 B c(OHO)=10" mollL,
A K [M(OH), ] FI Ko T 45, eI 5 W, e (M2+)=
107 mol/L,c[ M(OH)? ]=10" mol/L, i i M(OH)? Fl
MR A, EEE L MCOH),(s) B AFAE, C BT IEA .

AT, e[ MCOH)? ]=0.1 mol/L B pH~ 145,
W ¢(OH)>1 mol/L, IMAFERTRY 0.4 mol/L FFhAR)S ,
H- 5 0H L, SR H, OHad fE , S i 4 28 i i
JEE M FELL M(OH)I 748, D IR .

F27

BERERTUSE 9 1A

2024—2025 %4

AN DI Y

=
| |% 35 Eﬁ%%%%l |
23 ZHETE
— JEIEE
1B

BRIR %OV A U A JE AR UK A B 4 R
B B, ASJE T AN 2, A IR

BEA AR D, Mg VRS , &2 SR, B E 55
EHf.

T e A 2 i TSR AR URE , C S TRAT 5%

Zn Cu AUNEETE I, BN Zn .Cu 45 4@ 5 & skt
A4, D BETTA R

2.B

FRIR L AR R AR A, P 3R O, Rk
TR HL T (R U - Opt4H +4e == 2H,0, JlI| Pt J iF4% , Ag
Jatitl i S : Ag-e+Cl-== AgCI, A .CIE TR % o

JELHL It TARR, HL T Gk (Ag 4R ) 2841 Hi B i)
IEH (Pt wAR), B BT

14 O;~4e~ACI-, WAl HAEAR MR OL T 10,2 L(BP
0.5 mol) iy O, i, e £ Al Bk 2 mol CI-, D ZEIUA i

3B

2R AT, H M b A 0 N R Brdk B 5540
N BrOs : Br—6e +3H,0=—=BrO:;+6H*, WHL#% b A AL , 1%
LR IR, i a B, HUMR SR 2H42e =H, T ,
e I A8 5y B+ 3,0 2
1) BrOs 76 A5 M A6 700 VE R & A2 B < 2BrOs
2Br+30,71 .

AR 4347, A i o B o W AR HO AN B, T i AL B
Bt BrOs Bl st Bry@ i A, r it R R BrOs 7EHE AL
FVEF R 1 438k BORE ) e 2445 S 2 H,0 Sl =4 H, il
O,, WANA Y H H A S8 H,0, LA 44 NaBr ¥ 0
—SEHREE B RIS

4D

R AT, i H el B v 7 2 (CF,S0,)NL L B N,
TSI TR LiN, LiN 5 CF,SO,Cl %4k 1 ( CFSO,),NLi
1 LICl, W) Ni-Pt Bl A TEAR, Li i R 6, Li e 14k
J8 L, Liti ok BH 7 Se e B A ZE AR 12
(CF480,),NLi #il LiCl, A Pesmisis

Li BE 57K SR , W H gt BB AR K L B I 2

FEHL AR, BRSO - 2C1=2e-=Cl, T, B4R S i «
Lit+e = Li, WFME 434 5% 1 mol Cl,, 2342 5% 2 mol Li,
C HEIsE R

5.B

RN :ONEHLE, Fe S Bkl , & A WAV Tk, Cu iE
e, IEM SN R : 0,42H,0+4e”=40H", LML A, A 1k
TR

@ JgHL firith , Fe B, Cu MM, BAME =X -
2H,0+2e"=H, T +20H", W] Cu HL A% Ff 3T 3% o 3 15K U 25
BRAT {8, B BT IE A

QN EHL L, Fe NIEME, Zn A6, IEMR Y K : Ot
2H,0+4e"==40H", C HEIikEi5%,

@Ry fifeh  Fe SR AR, 4 484E , Zn R BARL  fi4re . D
BEIAE R

6.D

FROR MU R, BRI s A0S, A B g 3K 2H,0 -
4e=0, T +4H", AVEITIF .

A R v B 25 SO 1] FHA 25 55 PHAR AE B H*
LEGHE SO 5, WIS 3SR B B A 5L, BREITUIEA

BARR % 7 N T 5 M2 TE BB A4, ¢ (Mn2)REAIG
FEAIR I o %, A0 ) IR IS0 1) 42 s e , CREILE A

Fim(Mn)=80% , 2447 H11 mol MR, 3 i H b 1y Hy 7

k= mol=2.5 mol, W FTHL 2O,y =

BrO;+3H, T, j=E
Hefe

i—xz.s molx22.4 L=14 L, DHETAE IS,

7.D

RO ;AT N Ok & T8, WU INAR Ay BRI -
2H,0-4e" =0, T +4H* ,M#% Jy B H :CO,+H,0+2e =
HCOO+OH-,

3R AT, s ML 7 A OH - NI 7 A H, A
TR o

FLRRM R BAAR, , %A 38 IS N, BRI 12

FLffad A, HCOOAIOH -3l izt BH 5 1 58 49 i i) i )
AR, H o B B 1A e i e v Rl = 5 8% 7E P Rl =
J{HCOOHFIH,0 , ik T4 .

ARSI TR 42C0#2H,0 22 2HCOoOH+
O,, DI I
8.C

IR - AT, Ho 7 PEHL AR 2k e, DI e A o 471
e, BB : Hpm2e"==2H", FFelffi il ENFL A
FEAIG , A TEA , HE S 3 : NO+3e+4H+Cl-=NH,0H - HCI,
LT AR (PO, T 2R A B (A Fedy 11L&
), AT

TrFelf AL AR S N T REH", I T A — B ), 1F
e X FEH R pHIE K, BT 1% .

HE3H,~6e ~2NO~6H15 , 44 hRifiutk 5 F3.36 L H,
(Bp0.15 mol H,)Z: 5 il , 262 14 1110.1 mol NO(BF3 @),
[R]E450.3 mol HA(BP0.3 g) i Ay & i B & A0 2 K P L
i , U A2 ZE VR TN 4 I B R 3.3 g, CHETIE A

P AR R P2 M2 (NHL0H + HC) By Ak 2 2 B 254
NH,CI” Al 1, NH,OHHA A S 55 5t , m] LURIER
R 0 A R R 4 (NHL,OH - HCL ), T DA F Bl 2 g —
o KL A NHLOH+H* = NH,OH*, M 7 A5 H*, By
NH,OH*, DI 1% .

575231

9.(1)R

(2)A MnO,+H,0+e==MnOOH+OH"

(3)HM 1 BEAR AR A 2% 00, A T T 09 42
AR A R Co> 5 AT

(4)E 3.25

2R 1 O EHL L, Joh A ) MnO,-£1 8845 B 4
JEANFE, W B R G, A R ER; T L iR, C 5 B(#
AR, W C B, D A BERE ; TR, F 5 AGE
AOFE W F R B, E A B

(1)CuSO, S5 FRFITER , CuP /K R IR TR S MR

(2) Btk B 1L Ttk T A 5, MnO,—MnOOH Ht Mn
A WEEAR, W MnO, TETEHASHLF& AR RN : MO+
H,0+e"=MnOOH+OH",

(3 REHRARRT , KR 5 D5 et TE AR | PR BEAR , R A=
ARSI 3 R 5 SR 2, VERHAR , Cu® 5 L FHT H Cue
BT AR RELAR H HCAR 06 Tk 0 4 R 2 R e s e, T ZE BAA)
ST CoP A5 T Y Cu, SO A HR A5 ek A8 o o 50
A

(4) W s rp  BEIE 5 R IR AR AR | Cu> e IR AT
FAERECE FATHL, W E AR OAHE (4 WA R T AR A 22 A
S 6.4 g, ULHIHLIL E T 3.2 o, IR F I 3.2 o, B EAR
#rHi 0.05 mol Cu,F F#%s# 005 Cu, S P44 17 0.1 mol
LT, AR A2 L TSP, Zn~2e, WU SIS RE AR
0.05 mol, FT1E>H 3.25 go

10.(D)JFEHLM  CH;0H-6e+80H=C0% +6H,0

()7 £ e [ (AT

(3)FH 2CuSO4+2Hz()M

(4)560 BD

(5)1

IR« (4) U R ROk VR L IR, 5 2 A 3
W) 2,3ty H At , AR Ry B : Ag—e-==Ag", D HLH Ny
B8 : Cu*+2e-=Cu, 24 C HLH G185 10.8 g( 87 0.1 mol
Ag AR U RS HL T 0.1 mol MRS 2k Ha T~ T 1H

A1, HAHHEE O BP0 5 0.1 molx-=0.025 mol
EFH 0.025%22.4 1.=0.56 L=560 mL.

2Cu+0, T +2H,50,

M2 T2 BT AL B RN RIRAS
FAMA CuO 53 CuCO;.

(5) Pl H e i, AR FAT 2 o <P 18, A K R 00~
de~4H* Y PR ILITAE RS AK 224 mLL, B n(0,)=0.01 mol

H+>:70.%if30| =0.1 mol/L., It

5F,n(H")=4x0.01 mol=0.04 mol,¢(
BRI pH oA 1.

11.( DO 22 BT & A BV : 042 H,0+4e =
40H", I AE B O, 13 R b Bl , i R A AR 41 (8

@Fe*+K+[ Fe(CN)s " =KFe[ Fe(CN)4] |

(2) 5 et

(3)Ks[Fe(CN)e [ ¥t Fe 4k N Fe*

(OO REEMHFER 0.1 mol/L Ky Fe(CN )]

@I~1.51

B (2)MA 0.1 mol/L K[ Fe(CN) JVE W 5 , 15
WA TE , T KT B Ak BSR40 K[ Fe(CN )]
A

(3) S IR B R T, A T AL B, W A B a3
G IMAEACEN A W DT B R S
Kl Fe( CN )15 A S8 AR 5L AE B, Fe, Fe' 5
Ks[ Fe( CN g ] SR AT A2 i i85 8 T E KFe[ Fe(CN)q o

(4)DRIAE =PI A Fe>, U 5 AR i
W TFIRE S 0.1 mol/L K[ Fe(CN), IE T,
FA WU A B, WA Fer A i, BB Fe & /E
T Ak

@4 JRIE S : Fe<Mg, WL IR JE : Fe<Mg, HH I 4
14 R IV Sl A, B AR B R, IR Zn 1 B
I F Fe Hl Mg 2Z I, W] Zn 7 G b IRF et 360368 B 1 A T 1
F1.51 20,

4RR  AETEFEMZ

REDUEER

1.A

FEIR A R VR A I AR B 71 PR Bl Tk
ECE Y Fes0,, A PEIHHS .

LR 85, Ak 5 Tk 22 IR ke, B BT E A

K R s TEAR R - 2H,042 =20H+H, T,
OH- 3+ SR M 4 38 H, 5 SOT [ R ZE i S5
FeX 554234 )i, FeS, C.D Y34 IF i

2.C

R R T AR R Bk, B 1 el
FEAL N B AR G, ek i S F AR
P BV VL, B FH ) B B 1 34, A BRI IE 4

AR 155 Sk 45 1) (40 5, AT 260160 CIBL k™ B2 1) 5
FIERN :3C1#3C 05 =5C1+C10:+3C0,, B LI IEH

H A 11 AP 9 BE AR S K8 < C103+20H -2 ==Cl0;
+H0, B B 2N 2H, 042 =H, T +20H, CIETi4ER o

F AT 0, O SR A [ 58 J2: NaCl,D
VeI IE A o

3.AD

IR ¢ HH T4 B b O R A0 TR B S AR R
Li % : 2Li-2e-==2Li*;Cu 7 i #% : Cu,0+H,0+2e"
=2Cu+20H", A IE I IE iy , B 1L 1%

Li 857K SR, U0 v fff 5 75 VAN i A /K 9
C BTG R

4 Cu,0~2e~2Li*, W[ %1, 244 0.1 mol Cu,0 2 5
SR IA 0.2 mol Liti i [ A v i B, 1) 1IE A% (Cuk )
#%3h, D BEI I

4B

IR N QY B AR R N 2H 426 =H, T ,
SR AR R N Op+de+2H,0=—40H", I #EH"
A OH-, R @AY LR R 2 NOs +10H+8e =
NH+3H,0, AL H*, LL b 2 17 34 2 5 507 000l 1 34
i, pH B K, B I IR

#3IM



