|| EeslisEER n

— %

1.D

RS A O, ke R A L SO,,50, ¥4 1L
SO, T FEIMAAAMELT , A FIGE 5

H,S0; B2 55 T HCI, #% S0, A fAil A BaCl, ¥ i
NA A ETTEE L, B IR

oK BLIR 1 (CuSO,) A 11 UK 1 R A, Hok
VAR R €, C RIS IR

H,S il SO, FJ & A A 1 K21 : SO+2H,8=2H,0+3S,
D HEIIEH

2.8

RR :FeS, 55 0, A SO, NREH HAE M SO;,
A BETURS 15

KANWER H,S #ABELE I SO, Fil H,0, B I IIEH

SO, Hil Na,CO, ¥ 5 i AE i, NaHS0,.CO, Fil H,0,
C HETES 15

Fe F1 H,S0, S 1w A 1, FeSO, Fl H,, D HEIES 1 .

3.D

ROR R T AR B A R REE AT, D
eI

4D

RR U6 NS TCR LA By o s 245 5] e 44
H14& F ) 553 392 :a S NHa.b 7 Npuc 9 NOLd
NO, B N,0,.e 4 HNOy.a" 4 H,S.b' 7 S,¢’ 4 S0,.d'
S0s,e' 4 HS0,0

¢’ (SO FI d" (SO Y L S5 J28 e X Bk oy
3, DB BT R AT sp? 24k, A BETURE B

¢/ (SO, A% B AT E VW h R R B 41, B B I3
Bk,

TV AR 305 e 3 ) e DB K P AL R, TR e
TR 4 25 0 VO AR 3 J A 30T IFE P A L © BT
R

5.C

IR N H, AU T2 sp® 24k, I VSEPR 57 5
PUTEAATE , 75 AN TS AT RESL T, A R4S 1%

N, FIBE S 7L BRI 23 R AR R, T N, S REAE
SRS AP R B IR TR

NoH, BA B, 7T LA AQNO, B2 A2 B PALR Ag:
4AgNOy+N,H,=—4Ag+N, T +4HNO,, C I I H

E 1 HNg RR 5 S BR AR 24, 34 LU B R 5 , AL 418 5
P2 T 55 R JC 3, TE Y38 28 1] NaN, V¥ Pl A CO, Kl
B HNa, D eI %

6.D

RO HEUR AT AL, Fe i 5 NO R ML 16 N,
Fe*fig 5 NHi M 5246 R Ny, PRI E 38 rp i) Fe2 Al
Fes B GBI K R Y ETT R Hoh Fe? I F
B 2Rk A Ty 25 280 D IR IR

7.D

ORI 1L BRI I A R B R K
AR AR LT A BT R 2, 2B E TR,
KB E TR R A R 8 3,N0, 5 NO

N

AL 1:2 B IS 117K NO,+NO+2NaOH =
2NaNO,+H,0, i & P i fZISLﬂ% SR 4,4NO+0,+
2H,0=4HNO;,NO, 5 0, AL N 1:1 IR EHA
K ,%H%%%%ﬂ;ﬁd&ﬁLﬂg—alﬁﬁtLﬁ%ﬂqiﬁﬁi
FEEH R A : @@,

8.D

RN AT A BB NH 53100 ) o v
e BK )P AR R A K i 4R AL S R S A B
PR A — 7K B2 A A A AL A BT 5

e B BB I Y i A AR T K, 6
PR Koo B NH, 253 28 SO BLEE A A HE R
S IaCE i, B A S AN B R I g AR
B LA 1%

FIF C 2 BARAGE BRI, ) NH, B 5 1% T
KL ENE a Fl ¢ RS R AR, C LTSS

TR AW R A, = TAECu(H,0), )%,
MAZKG R MR ECBVIERES FAERT
[CulNHy), J>, 04 o F1 d T IGIE NH, 5 Cu™ YL
FLRESIBE T H0,D I IEH .

9.c

RN HE TP SO, B NaOH W Wi, 26 8 1T
Ce*Ff NO %Akl NO; il NO; , 4% B # 3k 5y Ce*, %%
B AP L AR CeAE B AL Cet, HTUEA
BeE SRR BB IV o NOs# O, S L by
NO; ot B3R HT AT, A B SIS IE A , C BT 5

4 2NOz~0,~4e~, AT A, 4L 1 L 2 mol/L NO: ¥
W, EDTHEE O, WYY RN 1 mol ARiRBL T Mok
U 224 L,D HEIUEH

10.C

RN R T, SO, At NOs 4 fk A4 i SO%,
SO 5 Ba* S A i Baso, I EBILHE, Vb & L&
UREF=AE , C BRI IR

11.B

PROR A —E KT B A5 30 T R TR
FINO\N,0,.NO, FITR AT, XSRS 5.6 L 0,(47
R ) (0.25 mol) IRA T A Y, A UMK 58 4 0k
TR A L HNO,, 3 A 1 B HN O, R IS A
ARk, U8 YA AS B0 Y L AR R 2 T RO ]
B Cu 2Ry FHBBE 0, 73 8], 73 ¢ 7 SF 4 )
H1 n(Cu)x2=n(0,)x4,n(Cu)=0.5 mol, I FEH Y Jii fit =
0.5 molx64 g/mol=32g.

— IREEaE

120 DSO(HZFAH)  2H,S0,(H)+Cu2CuSO+
S0, T +2H,0

A
(2 ):N:N: 4HN()3h4N()2T +0, T +2H,0

RIR: (1A A & —Fh s o [5 AR5, A 9 S, B
M 80,,C 4 S05,D K HS0,0

(2)# A RS FEEBSY , C RLR ISR, N
A} N,,B H NO,C 4 NO,,D /& HNOso

13.(1)S*+Cu*=CuS |
(2)TH INBaCLIE L, 7= 1 i vE

(3) DI 2 A KMNO AR , VAV AT R

@B hCll -1, SR CIN IR AR, A I S5
23 5 KMNO I8 W & A AL 5L, £l KMnO, 1% T 4
o, FH S

@SF+2H'=H,S 1 +(x-1)S |

(4) AR 2 ANa,S0, 2= Na,S+3Na,S0, 1T 41 Na,SO;
RAEACR L, i T R A I TR AR,
RE M40 BN - 240, o T DA RE BN O A= B Bt 1L 5

HRIT 1 (3)4 AR AP AT K 53 A (19 Na,SO,, 7ERR T 5%
PR 5 Na,SIUW 4 S, T BHY & 45 Na* . S .S0%
SO% o [l BYE R H A & 5 BaCl, ¥ TR K A KL I A: Ji
BaS0,.BaS0,.BaS, IRAF T RHE /R , BaSH I+ /K, il (4 €5
LIE1 4 Bas0, \BaS0,, 1] 1 EITIE LH Il AH,S0,, & £
PUVEH 1L , BaSO5'5 H,S0,/% i A i BaSO, I H,S0s, H1 T
BaSO, NI T2, W [ .U HE 224 BasO,, I K 247 H,S0,,
T 7 270 A D KMnO W, H,SO, H A1 i e, 1R
AT KMnO LA SREL I, —HIRA TR SR A
AL J5E 2R, KMInO, 74 VR 32 R e, (R 75 390 1 475 Oy %%
0, DL B AN 7 NaySO, % B BEAS ST 6 Ik 4 HT
fiRes

(4)B7 1k NO ¥ F 12 /K
(5)2NO+3H,0,==2H+2N0; +2H,0
(6) R EE M

) 23x(c,V4-6C,V,)
3V

(7 x10¢

(8)IWfE s

RoR: L.CDRES A PR EI AR T

(O BRAT IR T4 50, AN AR T AR R Uk T
IR R ST R 62 75 5 A K 28, TR AR ) A3 5
PO R RTETHR, 7T DL TR R M

(3)D %8 Wlkeke & F ORIt
LA AL A, S R R

(447 B 1k NO, Bk , T BB <o

11.(5)NO 5 3 A0 AU 7E R VA b R AR AL
5 RN AR RS TR AK : 2N O+3H,0,=2H"+2N034+2H,0-

(6) & A E MBI & Mz i 8
A, L& T B AL ER 09 R A A

(7)WSERIA Feiit , THAERT K,Cr,0, FIH IR Y B H
¢V x107 mol, JUFIA Fe MR Y 6,V %107 mol,
FEFTRCHVAR AR PRI R ¢,V 107 mol ,
W5 NOSRINIY Fe MBI =(c,V ~6¢,V ,)x10° mol, JU]

S

-3
VLA R B R 100, (Ve MO

_ 23(c,V,=6¢,V,)
B 3V

W NO, 15 x10* mg/m?,

() A BLAT TP IR, W) AR G v iR A7 AE R R 1Y
NO,, FEOB WA 5E 2, M E 25 AR AT A4 FeSO, 22N,

W25 S B FERIAY Fe (WA, Bl B9 SRR & Rkl o

E4:

=

BEMERTE 2 #

2024—2025 24 @

AN DI Y

ESHMBEER |

— JEER

1.C

R e (Co) IR A, 5 TP 8 Cs<TIL &2 R
P : Co>TIL W 5 K SR I ZUFRBE - TI<Cs , C TS IR

2.C

RN IHIH M BT O R, b FHOR TR, 22T
FIARF T, BRI R, A I

SLi W40l 6-3=3, B BEHIEH .

JEE MR — B BE - HesH>Li, C IETAE IR

THLIH YT BORTR] A% 7 A AR TR T2
JEAAL, D I

3D

RN ARG B SEAE 4 a=4, Yy Fe,0,°FeO,
A ISR

O, I3 T & A A, 73 h:0:0:, B LT
AR

HO DT & 2 MR T, 5 VSEPR £

by ,C BTG IR o
C

Fe /241 26 BILH T4 R 21 w@\>>>2,
////
D BEIIEHf
4.C

IR XYL ZWW i O R A R TR o 3
JLE, B Z T s RGO T BT p fES T B
AHEE, HAZ A FHEAT R 1s%2s72p* B 15%2572p°38%, 4%
A 1 mol ZW-& 7 10 mol L7, A1 Z 2 O.W J H.Y
HIH 2 T EOE L T 2500 2 £ aTRE N c sl S,/ Y
AR5 O [FEB, N Y A ScXFey(S0,),(OH ), H Fe Jy+3
M AR A R BNAT D X A+1 6, 00 X AK

ZE B, X MK, Y N S,Z 0 0,W K He

KEEKEEILE, M H.0.SHEESRTE,
PURPICE K 5 — B BRI/, C IS IR

5.D

BRI TR AR Hy N, 0,.Cly Fi Fy Z 1Y
RANERTHON Y B ESMNZ TN 265,00 Z (5
SN T BN A B, B/NT 8454 w Al X
TR M MR Z R S Y N ALK Z YA 2
THOE WA X EANE TR AL B WX RS
ZHTFEA RN a.b, W ath=6, R4 4 a=1,b=5 B, il
JE WA XA B TR T O A T W R HL X RN

A BT AICY) S(Z) MR T2 42 AL(Y)>S(2),A
IR

B 21, HOW) AN NCOX) BT 4L 2 Rl ik & 4, AINH,
N,H, % ,B BEIT 4R .

CiETi, Y (AN ALY ALO, J& Wit R ALy, B8
S50 R R B S A ER K, C BT R

D #EI, H(W) N(X).S(Z) 7] I BB 71k &9
(NH,),S, B2 A 3 T4 & A S i, D w0 E

6.8

IR W XY\ Z A SR B R 1 R e
FWICR ., Z WEINZRTEON K ER—2F 350 28
Na.W 5 X AT s 14 2:1 19 18e43F, X L
N FMCR B AW L 18e b AW AN %S
YIRIIZEA NH HEHT W A HLOX R NG Y 977 505
T W5 X WEFFEZ R HEHM Y 0.

AT, Z(Na*) XIN®) Y (0F) A F 2 251
AR, A% Ao OB K, B8 T2 AR /N A s TR A
X(N®)>Y(0*)>Z(Na), A TR

B #£3,W(H)5 Y(O)JE MM H0, %A 0—0 ik
bk, B R0 IE A

C I, X (N) A Y (O) A e 37 B AL 91 230
NH; H0, i i T KR A , @A, 5 50 X(NH;,)
<Y(H,0),C BET4E R

D I, H.N.O =F ot R MG —KER
SR, D eI

7.D

RN DUFE G R e T R IR, 5
P8O F A, SR Tl 6 4 A F o AL 2
AR T HOR AN Z TR —, B R E
B PR 2R SRR T RAMN2 T3
SRR TR 2 65, WFRE T REEA 2 M T2 &

SNEHTECR 4 M R C; TR RRINZ LT HUE
BT REON A R T450 RREA 2 M TR &
SMZRTFECh 6, 8T 4% ERIAR L L2 WL T
4302 ALSILCLO, HLJE T 7 5 KRB/ WU 4R
JESI(Z) AI(T).0(T).C(A),

8.A

BoR AW ERAES B ITE XY ZW.Q.RM
B T B0 Uk 3 K el A7 SRS AR 1 S S
FEEUN K R AR Y .Q M FE L Z R [ FE 1, W .M [F]
LU Y. Z W LTS AL Q. R M LT =
JAR, HE BT IR R UMY RS S B
SR UL Y Z W TR A A U T
Y.Z.W 43514 N.O.F,Q.R.M 251k P.S.Cl.X R
PLF 55 M, A A Ot s 505 A O P
Sy 4:1, 00 X B9 FHEA ROl 15252pt, X Ol Bo

ZE LA, X N B,Y NN, ZHO,WHF,QHP,
RN S,M K Cl.

YW,(NF,) \YMy(NCIy) 1 53 F 4589 34 = A HETE
R JEL TR RIS 67 DT 0 o bk, e e T
Xof A B S PO SRR TN RN B AR (FsCLL )
HE A :NFs<NCly, A ZEITIE B

9.8

IR WXL Y L Z 2 5 T B0 o 3ok 1t i i T A
TCE G 5 T 0 U RS T, W R HLX Ol Co
W X\ Z 0 F A R, ) Z 43 750 = R 30, s 72
RAER I E iR K, W Z 24 NaoY i JEF 7 5
TR ENZ IR ERR T Y AT K 2 AN SR 0 Y
H 0.

ZELRIHLW S HOX F C.Y 0.2 M Nao

[ R =TT 26 A 22 T A R S PR O, T v 67 4
0>C, A B IEH .

0% Na'th, )2 5 AR [F] , 4% v Ao B0BE K, 388 72
e/, T2 4% : Na'<0%, B 1R TR o

0.Na " JE i Na,0.Na,0, Wi Flt B F 1L &%), C
T IE#

XY HIfRi S EA 08 CH,HL0 B T U
THIREU sp? 24k, VSEPR A5 B J2: DU 1T (A , Bk i 1
WA AT, BT A 2 A0 TXT, T 7
Xif 22 ) B HE R 1 15 A H,0 s A /N T CH,, D 135
EHfi o

10.A

R X WEANZ B TFEON a, Y SN2 T
O b, 0 W ISMNZE L TFECR a,Z BERAMNZE BT EL
K (b+1), MR AT 45 5 BT 15 - atath+b+1=21, fE 0 a+
b=10, FI TS AT AT, RAG Y a=4.b=6 B 2 5510,
W X C.WHSiY O.ZHF.

[F]JE W F= R T 2 B e i A5 P2 AR N TR) B e
JLE H LT R R TR A R T 42 : Si>C>0F,
A BEI LA

Y. Z B R SRR H0 HF, B IR T KR
T HF AR, T A5 2 H,0>HF B ZETA 1

ZIEITER , RAEAEIR I & AUR L C iR

TE AR T ik E R LA SIE AT AE, D IR

11.C

TR NFIHTT AT S8 IVE 2 Mtk L Sl
ML A, WIN,H,, CEETIIE#

12.B

R R X MESNZRTFECN a, W RIMNZHR T
Bl b, Y. Z iRSNE R FE I R (ar) (a+2) A
a+(a+l)+(at+2)+b=15, {l 3a+h=12,*4 a=1 i} ,b=9>8( 4
)33 a=2 i ,b=6; 4 a=3 It ,b=3, It X 5 W ] &
W4 %), WA a=2.b=6 FFAER L5 AR T 451
AL, W S 0,X R Mg, Y i AlLZ M Si.

TR YADR R N 428, Z(Si) By U5 2 S0k
FRE, B PSR T A « AlSSi, C PRI .

13.A

RN AL RE - CHH,S, AR S R 1 -S>
C,CH, Ry e Mo, 5w BT FR I 20 T 25K A 6 A
EITAS Al U BTl 4 8 Ak (9 FE TSR 55

14.B

275 :Ca(OH),.Ba(OH), ¥y 5 fif , Mg (OH ), 42
5555, W Be(OH ), SEF5H0 , A EI4E R

Na 5 ClERGE T4, Al 5 CIIE s AL 4, U Si
5 CUE Rt B, B SITIEH -

HF MR E A FoU R A ER D &ETEM
B4R TR I AL ,Si I Ge b TF 4B ML G B A
Ak fE R SR (A C Al Po AREFIMEE SR IV
AMETCE I AR AT LU S Ub B}, C A5

i 55 A H o B0 8 L 55 T A R A B 4 8 O 36 AL
Bh A R RAIG RS VIA RT3 B2 4 T WAk 1
BT X g P ) S R T R L D TR IS R

ZAREEE

(DEJHHEVIA K - HO0,

(2)0 O MEFEBE NN BT E  JHF
Wt e AN TR 51 F1 K, TR A5 TRE 7 3m I
& R PR

(3)Cl#20H==CI"+CI0+H,0

(4)NH+2H,0,—=N, T +4H,0

(5)A

RNCA R TN A AT, Al H;B
SR A SR A R R S A BRI B o NG X R
TR AT 2 T U R M L TR0 3 6 R T A%
Sh KL TE R 2.6, X R O;Y JRTHI M Z
H K2 —AHF 0 Y O NasZ PR AR A 1 S
RS A RECR 6, W S LA 1 +7 e
Cl AR I TR Al T HEA R R AR Wi e KA A % op
PR, AR GE I A A 400 4 ek o B T g 5 AN

16.1.(1)NH; OH-

(2)APR*+3NH;+3H,0 = AI(OH ), | +3NH ;[ s
Mg?+2NH+2H,0=Mg(OH), | +2NH; ]

I .<1>>\s\s
/7

(2)Na'l O TH]- EFREE S

(3)H,0 4T Z M A7F7E A i

(4)CIO 7K fife ol 75 VL 0. Bl

KA A R HCIO 72 6 BR A& 1T 43 il A ik O, Al
HCI, HCI 5K fi# A i) NaOH Sl A4 % T NaCl

B .10 kA H,0 .NH;.CH, . HF \NH; .
OH~.AP*\Mg? .Na*.0% .F 35 fCkE , A \B.E =Rl L
N J& A A% ¢ Hl—Ff (@ TTTE , 1% G UTEN AICOH),
5 Mg(OH),, Jii 2l AR M2 1 2K 1 S, I ¢
NH:.B T A, 181 A 7 H,0,B 4 NH;,D Jiih OH .

I .A.B.C.D.E J& 5 7 JF BRI 3 K iy F A e J
WITTER A T I T RS B R L T B RO
WA AETE;A S ERRNLS YN AE,
HoFd 18 i, M E WEITE A S C RIFEHE,
WFHE T AR,B M CMERIZETHZMY E MK
SNZTHARF U B MR INE Tl 7-1=6, 40 F
HVIAW,B 5 D R £, PP B/NF DB N
FAILE,D FHIGE;C MR TR THILE.C 54
JCE FE F I, C AT

17.(1) = JAMSE IV AR

(2)DNa:S:H]- 7

@s> \>\xs @A HOACN+OH =
7/

COZ+NH, 1

2R (2) N R 0 e 3 IE A s A 640 5 0 7
B K R FIxEH, 20, efENa, FEALL ¢S, h/ECl.

(DH.0.NaZll & FI 1L A 4 4 NaHS, Na* 5 HS -2 1]
DV FHEZE G HSHH SR 1 Z 0] DAL 42 4 Sy
TN+ S H 1= NaHS I PGS (o b #Rc3 , AS ie
FEE S

QHFIZHGE K, B F LA K o T2 450
AR B F AT O K, B T2 42 /N, H .0 Na.
ALS CITC & [ ] BB+ p  H 2B A2 fRe /N, 0% Na* AP
TR R 2, s Clr il 2 503 8 3, H S iy #%
HLAF BN T CI-, D 72 42 J K 0 RS2 S % 41 A 18

4\@%&@%2@@1&%@%%#@%@%@}/\}80

OH OPUCHE ML AV NH,  mapremem
FHO, K BE S AWM 5 ke
R LA 51 A2 H,0,, HL0, A 5 4 A
P, AR TOL K P IICNSAL 4 AR
AT Ak R R M, B T O RN Rk R
H,0#CN+OH=CO% +NH, 1 - HRNFRG

F1W



@ EEHMBEER

— JEER

1B

RIR B H KT B IR BN IR R B
WAL, KA AL RN, A IR R

FHREBE AR EREY, BT AR T.B %W
E#i.

FAVEAS K SZI0 AR A 48 P 7 0 1% 0k 4% 3 b 22 0%
AU R RO EL, C RETAE D

R B3R 2 2 7 55 AR Ak B L b R RECKE K B RE
S A HLRE, D IR

2.B

R A IS 1Y T T A L T2 R
BT B S BSOS R A o R FRAE (L, A
TSR

FAERBR Ve, S A B S AL IS B 25 5
B2, B HCI ZA 5 K TR B L .

JAEIRIE IR R IC K ,NaOH 5 Na,CO; 1A
IR R, A A G X 5y, ¢ IR

0 B A 0 06 I 1 1o T € A B B L%, A
&R ICHE WG @RI A T B 1 1 (R B RS LR,
Na,D BT

3.C

IROR ARRGR R GRARAE R AR RN, SR T &R |
A4 WM, R P 5 R R 8 B A R4k
T F AR 25 30 BB VR IR, B T 45 5%, A T IEAf
AR R GCR A RIS

Na,0, HA 3 AL, Na,0, 1 CO, I hi & Na,0, &
AT H AR RN, BRA T IEHG, Bk 4R, B
RIFEF R R B BT IR

Na,CO, T ¥ COZ /K fif il ¥ Vi S itk , W7 3
VRIS BRI T IEHG, Bk TR, FLAAAE RO
#,C IR

SO, HA B 1, fefli 5 4b7g () Bl 4, % SO,
A BRI UG AR B TV B R B VA WA 4L £
B 1 0, MRk 45 R, BARFAEREEL R, D kI
LSV

4D

RN ¢ S W) 0 o B 1Y Na,COS 7 TR B 1 55 F
NaHCO,, ATEIT 451 .

NaHCO,% #4 5 43 fift , Na,CO A 41 , Bl 5 B0 Fe s
PEHG # 22 , BIETIUAHR

NaHCO, 5 £ S 1o A 3 R T e, CRETIAS %

[ HL 1 Na,COA R il A 13 #:CO,, H A LAYk
PR AN O VA AR /N, ELAE B A R B L BRI K, I
N7 ST REIK T LA M B TR 2L T 1, DAk 97 15

5.C

RN A TE BT B S AR AR L (RS Tk
PELLAR ST, FLAE 5 B v, TR R AR AR R T
2AI+Cr,0, R 501+ ALO,, A TETTE .

A BT A SR AL, A E R T
FRPEVRA R VBRI HR A Ak, SR TR T B R Y
R s 23 R Ak, B IR TIUE A

PR (5 B AT, B S AR A B, i & el
B T CrCl K f# 45 5 Cr(OH), Al HCI L HCI 5 #
K ARVEK AR AL ) UEAT S HE2E % Crel, VA
#JK CrCly, C BET AR .

BB 2 L er( D AT Bk kA Cr( VD), [F])
B 4 Cr,0% +H,0==2Cr0% +2H"IE [ £5 3, It
AALF=h Croz, D HEIIEH .

6.A

IR AR B8 (19 S8 NaCl+NHy+CO4+H,0—
NaHCO; | +NH,CI, B} NaCl.CO, fl H,0 ASfE i i Az il
NaHCO,, A TEIT4H 1%

7.C

2R :Na,0, Al H,0 K% 4= i, NaOH 71 0,,NaOH
SR, TR B AR 21, JE R 4T (kB 2 T R R IR T
A IR ALY BT H0,, BRI LT AR % o I

AL MnO,, H,0, £ MnO, fiE AL AE B R 43 ff A2 A

H,0 il 0,0
th bR TR, C BB ITE B .
8.C

PRI T TR BN AR /K S T R R A K R BV TR
BCE I T A B 2% 1R T R AR KSR K S N A
AR, AT AR 0 Bk R K S8, VA VB 1 5, A )
FIAR AR A R T RIFROR A IR .

R 5 Na,COy /KM= 1 OH S Al 7= A H,, 3K
B R ] WA B A AR, B R UE A

[AICOH), -5 HCOs R A B AICOH); FIHEITEE FI
CO% :[AICOH),]+HCO; =Al(OH ), | +CO%+H,0,C i
TSR

COZ/KfAAEIR HCOS A OH-, JINIRE (L HEER 2K At
K A 1) A B 2 s H, iR A LT ALY OHAIY I
N, THAE OH-, f23E COZT/KAR - IIARAN H, % H X cogk
i VA ShAB e B2 k4 AT, D BEIIE

9.C

RR R B AR AR K S B AR K
WA CO,, & H: IV :NaCH+CO#+NHs+H,0=NaHCO; | +
NH,CI, L 38 , K15 3 1 08 5 U o IR T4 i1,
#451 Na,CO5.CO, K, TG =4 1) CO, 1 A & Eh K,
T CO, 11 R AN, 1l B3 AR I NaCl,L REFE NHLCI
Brik, AERIE.

MM 0T 50, AR XA CO,, T 3R AT, #2 4R
b it i, A B BT LA

Bl a R Y 3 B NaHCO,, IR V6 1
A, B 53 T A RE 4k SE A A T AT HY L C T4 5%

kP AR RS Co, i, &4 UV :NaCl+
CO,+NH;+H,0 =NaHCO; | +NH,CI, #7 i NaHCO, f#
R FEE R Nar R B>, D kI T

10.D

2R R 7R BT, NaHCO, [ 1A V4 A 5, 1 T R
JE AT T B, U NaHCO, % il B2 34, Na,CO,
RIS AR IR, VA VB0 BE T80 L 1 B NayCO, A I fiff 2o R i
A I IEH

SEE I HF N Na,Co, W I HE i b ca* 5 Cco%
JZ A i, CaCO;: COZ+Ca?*=CaC0;, | ,B ML IE#f.

SEH L AP, VB AR I Na,C O, # A pH
AL 2R ST INZE KA pH ZEfL &R e A E A 0T
1 Na,CO, W P Y OH-R S 5%V , C dEWLIEH .

S5 10, NaHCO, 1 Wk 5 8 15 A K 7K B2 A= 1
CaCO, VLIEHIK , 25 RNV B8 T4 HCO5 .Ca?Hl OH-,
D B4R

118

IR A /D B NayO, B A A0 25 1] 75 2% P il A
TR BRSP4 BT T R AR Y RN T RE A
(D2Na,0,+250,==2Na,S05+0,,@2Na,50:+0,=2Na,50,,
(3Na,0,+50,=—=Na,50,-

ab B U  EHE R A7 7E IUN < 2Nag0,+250, —
2Na,S0;+0,, A BT 1A .

c BB, FAYIR A NayS0s, I Bt i Jin R 1 s il
PRV, AR, B TEURE DR

C A, =S P A R S A R UV ZE Y S0,
S LA JR B 0,, C LT IE

AT ¥ SO, ik Co, J5 A ik RfE,
FUR R : 2Na,0,+2C0,=2Na,CO:+0,, U] 0, 7 it
F ¢ 4, D I IEH .

12.¢

IR AL S HA OB 3 F 5 B a4 51R -
2AI+6H ==2A1*+3H, T 2A1+20H+6H,0=2[ AI(OH), ]+
3H,T

HRAF 2A1~3H, AT A, 25 S0 N A9 AR AR 45, 0] AR Bl
AR A IR

M4 6H*~3H,.20H~3H, [ %1, W) i 19 LA 3R IR
1 NaOH 4351 5 J& 5 Al 2 ,NaOH =4 1) H, £,
BEA B AR R 48R 280 oK 58 AV e, Uik S SR A 7
FIBERR P il RS R £, B BRI IR A

M4 2A1~6H*~3H,.2A1~20H~3H, I A1, %5 ¥ Jit )

AR A AALN S RE AL, SRR THRER
B, ARmA R EWE WA B A W 1 bR
HLIFOA B 23R AR, C IR R, D 2300 1R

13.B

ORI R — A i, R QRO E AR
[, 50 ¢(Na,CO,) A [A], R it a=2.0, A 3 I 1E i .

TR D @M A L BURUTE A9 R R R AR 5K
FR A B AICOH )5, CO% K fi# 7= OH-, AI(OH), 1 OH-
FBAE L AICOH), IV i, B BEITURS 1%

S I SN L S B () B K 5 R TR
Fhe, TR LR T 4 - CO%+H,0==HCO; +
OH-IE A3, T3 OH M IS K, C T IE# -

BRI AT A LB @ SRR oy H, ITRG
AR, 80T NaHCO, VAW A7 A2 CO,, CO, TEVE I
T shint 5w A R [ALCOH), J-F I A 1 8 2R T
€ ALCOH )5, D I IE 4

Z dEEEE

14.(1)D

(2)H:0:0:H

(3)¥ 0, 38 A NapS ¥l W AR T i, 1d P 4
JEHE 0>S(AE A T) 0.8 T2 H FHH%,S
T2 0 2, F4H 0 K,0 WS TRES H Sl

(4)CO%+H,0==HCO0;+0H"

(52 2 5 2 5 60H 2 )i 0.8

IR (1) FeCly VT8 AP I /0 2 3 Wik R 4 7 YRR, Tk
R AN Ak K A UK A SR, A B U SR Ak T R
AR SRR T A A s AR A S i S 1
AT, A5 e A A SO A B AR, D BB IR B

(5B Mn BIFEE M +7 fh—+2 6, 00 MnO;
FEALR 0 A H -1 Hr—0 M, 0 H0, B JE
F BT 00 AR L AT F AR AR L P R
SPAE TR 5 R 3K 2Mn0: +2C08 +5H,0,==2MnCO; | +
50,1 +60H+2H,0-

4 1 L& Mn 2000 mg/L # % K &b B8 2
& Mn 1.2 mg/L, W ZAEFE n(Mn)=

(2000-1.2) mg/Lx1Lx10 g/mg
55 g/mol

10e”, AT RS HLF 1 I A9 1£=0.036 molx5=0.18 mol.

15.(1)Cro+2A1 2% Ao +Cr

(2)si0,

(3) 384k v 14 U 1 K e 26 R SR URR , U TR
fE% 55 9 38 v 0 — AR AR e SO, o B 50 2 S e
P TS SR D) T 5 o

(4)D20*-4e=0,1 Al*+3e-=—Al

QBRI ™ A= 11 5 BEARRE Ak e A B R A I

(5)ac

R (4)OBIM B BN R S T2k B T &
AR A BLAER BAAR H S R R 1 B
AR N AR Al

@B ES F AR FAE R, 2 S i kR
SN o

16.(1)Na,0, 2C0O,+2Na,0,—2Na,CO;+0, B

D1 QiEMELMAFR Na,CO+BaCl,—
BaCO; | +2NaCl MyBKIAE IR ARLT

IR (1) 3 S B K B R AR, FL7 A B
SR T AU, BT AR AE R B WU, S 1 — 4k
T T LA 55 NagO, /2 Ioj A B 1 €2 1 Na,CO M 48, SR 7
220 J% 2C0,+2Na,0,=2Na,CO+0,, L I 1, it S Ak i
W2 SRR A SR T

(2) DA BT K TR SR B e M At Ak
FHRIREAE b K %A Y < 2Na,0,+2H,0 =4NaOH+
0,1, 2 B SR AR RR S R AR N S0 A R B
JIt LAAZ 66 AR T fil A S AU A8 T ARG 8

QB R 407 W5 S ALV VR I AR BT Bk 7R
AR Hp B R 0 B A TS Ak B R RV
FRULA T BN G R AR B AL, RO A L B 1
TR, % A I ) : Na,CO4+BaCl,=—BaCO0, | +2NaCl,
SRJG TR I J2 T, AT BRI, 5 TR AR 41, A
R AT

=0.036 mol, #4E2Mn0,~

g2l

=

BEMEZRTE 2 1

2024—2025 F 4

AN DI Y

ETHMBEER |

— kA

LA

RN ES R L RWAAR RS 4, & B RN AL,
A SEIIE A

FAARAEAR 27 R 6 R PR T, B B I0UA R

B G BEA BE R 2 1, C BT R

1 P E b B R T B, D TR R

2.C

BRI I I KSCN I VR, VA T8 21, TE I 0 Y v
A Fe*, LIPS B AR IR, A BRI AR

SUKEAT R A TR P Y Fe? iR IR Fe®,
TR LU REDE B b 42048 I3, B JEII AR

T KSCN ¥ AR AR 2148, 1 VAV PR % Fe™,
TR ISR AR L B ORI I 1 Fer A Fe®,
AT 8 B 4 A 25 )5, C 1 I IE A

i) V85 YR P 0 A2 R NaOH 1A R, 7= A= 2048 it
T, RBEBIIZR & Fe™ ANREULHJE R P G Fe?,
D BEIAE R

3.A

IR BB TT R AL A 0 KT @ 2500, T
i a N Fe,b 7 FeO,c J Fe,05,d 7% Fe ke
% Fe?H9Eh . f 2 Fe(OH )5, 9 M Fe(OH),e

Fes'fie 2R & Ak 0, T Fe2 525 A ik &
AR, TR RS Fed Rl Fe2 KB LA
BT IEA .

Fe 5 /K e 1R T A KN, 76 85 i R 5 2E i Fe;0,
45 B REIAE IR

e AT Fe ik Fed /KA UE F T 5K (2 Fe?
ARG A REF T 0K, C dIAR IR

Fe(OH); NAE— 551k ok Fe(OH),, D HEIi4 %

4B

RN Fe 5 IR N 224 i Fe* \NO Fl H,0,A
ISR

K[ Fe( CN) JEEAK B AT iR 40 A B FIE L, C ik
TR

R Zn B ATH Fe iR A Fe, D ISR o

5.A

RN R, CIUL Al 5 vk 0 Bl PR A0 VA Y K A 4
R T I A €, A TR e 0 PR 0V VA
5 FeCl N2 & H FeCl,, DIEH .

6.A

RN AR R AT, B 1K 1 4Fe*+0,+4H =
4Fe*+2H,0, N [T 4 : Cu*+H,S=CuS | +2H*, & i 1l
s CuS+2Fe==2Fe*+Cu>+S, B HEI 4%,

Ak B A M AR IGER A A VH LA
I LA

P SO I AR T, T 20 A A 1) 388 55 U 2 0,
Fe¥>S, C W4T R,

HRAEE AL T I IR AT 0, Ak st #p 2
TEFR LI B FBE T Fe \Fe¥sh, B4 Cu Ml HY, D 1%
TR

7.D

IR ALY Fe-Cu A& FEM A &R
Akt AR &R AT 4Rk ARk SRR T DL
FBR RSN, 4 Ja8 i AR B, (R4 AT AT Fed* R o K
SRR AR BILAR S , KRR R 2 5,V mL SRR AU,
AR 3.2 g META R, R BT R AN A A
TRE G AR S A AR K be R A 3.2 g Ak .

AR 3.2 g UE A A, 4 TR AR T AR Fed RN ;
2Fe¥+Cu==2Fe?+Cu?, IFLLIF W A T —ENTH Fe¥,
A ISR

3.2 g K RUALSK SOV ey g0 2=
0.02 mol, %ICE MW 4 0.02 molx2=0.04 mol ,
JF iR 0.04 molx56 g/mol=2.24 g, B HEI R .

BROCHE RN 2.24 g, T 5K @ A 5.76 g, Br
PL CuO i Aiiid 5.76 g-2.24 g=3.52 g,C dEI R .

R H8 f5 5 Vs Y P R ) B H,S0, i FeSO,, 52
Wi 2R H,S0, 54k J0 2 i W 5 i A 45 i ik
TCEYTHIE T 0.04 mol, T3 B S i1 K1 AT 12 A9 490 S
AR 0.04 mol, & & B T 0.08 mol, He A B T
A RER, AN HRG & P A A UK, T A
ot iy 5 iy (STEIZ2) 82,07 ol
T 454 0.04 mol A&7, FrLAGERH A 0.08 mol-
0.04 mol=0.04 mol H*: B &<, BIAE BE 0.02 mol &R,
FRUEIRIL R RFL R 448 mL, D LI IE

8.8

RA B H RS ERELL 0.5 L BHA REW H
Cur, AT HNY PE AR RN 0.5 L I PP Fes A1 Cuz s
UFE A RN, 7545 PN IR 0 e R U s e 1) 2k 5 AT

HiCu BT AHSE, 05 L R &7 Cu*H 05 Lx0.7 mol/L=
0.35 mol, fi Fe+Cu?=="Cu+Fe®, i AI{H #E 0.35 mol Fe,
A2 1 0.35 mol Cu, — & it 2 244 0.35 molx(64 g/mol-
56 gimol =28 g. 1l Fe+2Fe*—3Fe*IHE Fe ﬁﬁn%z
0.05 mol,0.5 L & # ' Fe**41 0.05 molx2=0.1 mol, 3K
3 c(Fe*)=0.2 mol/L.

i ARSI, MBS 025 LIEBIN B2 S
Fe £ T4, WAL SN Fe 5 Cu, A TETIEHf .

1L RS B NS ok TER A% , TR
K RN < 2Fe®*+Cu==2Fe*+Cu?, B I 451 .

B c(Fe“):%:O.Z moliL.C Y51 B .

1 L R4 0.2 mol Fe*Hll 0.7 mol Cu?, ek -
Fe+2Fe®==3Fe?, ff & 1 : Fe+Cu?*== Cu+Fe?", il # i}
#E Fe 4 0.1 mol, 5 F M #E Fe N 0.7 mol , Zff Cu?
E5E , AR BT m=(0.1+0.7) molx56 g/mol=44.8 g,
D MM IEH .

9.A

RN K AR AR IR AW TR AR
o K HE UV - Fe,0046HCI= 2FeCl+3H,0,2FeCl+Cu=—=
2FeClL+CuCly, T - 7 W RE{li KSCN I3 ViR A8 21 (&, , i B
WP Fed, T Cu — & A T4 Vb W 7 T
H FeCly.FeCl,.CuCl,, RIFEFE Fe* Fe*.Cu®, A MEI4E
%, B LT IE

M4 Fe,05~2FeCl~Cu, AT A1, M I il & X
N 5E4 FeCly IR, 6B Fe,0, #HXF Cu i, M n( Fe,05)>
n(Cu),C P IEHf

ZTAA R PO R B Fe SRR Y FeCl,
N AT (4T (B 2, D B

10.D

2R :FeCl, W5 Zn & M I : Fe?*+Zn = Fe+
Zn>, Fe? AR, Zn Ry S84k 7= 0, SR AR TR AR Ak
KT TP i A T A« Fe?>Zn?, A TR0
FE

fE Fe,(S0,); ¥ T HHit Il KSCN W, & A= U
Fe**+3SCN-==Fe(SCN )3, K,SO, 5 Ml i% 2 7 B - i
Bl MRS i 21 6, 5 JC A A5k, B HEITA% R

W £ 0 B TR AE S R B IR T TR
Fe* etk Fe 18k Fe?, WU I KSCN ¥ Y , 175 AN 7%
218 R BETIE I B 0 Hp A +3 1 Fe, C IR ITTAR IR

TR B A WK R % A K AR B Fe(OH )4
WA, I FARE L Fe(OH ), 1A % A8 BT, M T 15 31
Fe(OH), £ 4 (4 L3¢ , D T IE# .

11.D

R R AR A AR A 0~a B e R4 R
R (D 2Fe¥+Fe==3Fe?" , 4k LN A&k K1, a—b BER L
() : Fe+Cu?*=—=Fe*+Cu.

M oa #E b s AR 1.12 g(0.02 mol), 5 Cu?*
W IFSE 2 RN, B 4 1.28 9(0.02 mol),b 5.5 ¢,
M B R R 0.56 (0.01 mol) , F8 4% A 4% f) 5 fk 4
i 0.56 g, Wi b S A& AE R

AALPERIYTe S Fe R, WA AL 1k - Fes>Cu?, A
IS5

J @O FE n(Fe)=0.01 mol, W@ , i #E
n(Fe)=0.02 mol, #R 4} i i Q@i HH T 1, 5w OH AR
% n(Fe?)=0.03 mol, #i§#E n(Fe*)=0.02 mol; KW @+ A4
A n(Fe?*)=0.02 mol, {I5#E n(Cu?*)=0.02 mol. R #f H
fap 5F 6, JEL W 2 2n(S0% ) =2n(Cu?* ) +3n(Fes*) , M
n(S0%)=0.05 mol,b £ LLJ5 % i H 1Y% i A FeSO,,
n(Fe?)=(0.02+0.03) mol=0.05 mol,c(Fe*)=0.5 mol/L,B
RIS IR

b UG AT A N, MR A Cu?, C kT
AR

JEE B ¢ (Fe¥):c(Cu?*)=n(Fe*):n(Cu?*)=0.02:
0.02=1:1,D LI IE A .

12.0

$RIR W AT R R R A R A
AT, WAL N ALK R B s SHE S, s R
SN, S0 10 B AR 21 SR T I U AL B R B R I 4k
RN 7 A S A R T UE -

FABCE Na,COos WA, P AR UL B s R
AN, TG AT HE 2 N s R, D AR R

ZIEERA

13.(1)Fe* Fe*

(2)B

(3)BUDRIE W, IMABL TS, A B2 R
SR INGEK R e

(4B 1 NHHCO, 43 , 0/ Fe? K fif

(5)4FeCO5+0,22 2Fe,0,+4CO,

2R (DB B (2285 H Fe,0,,Fe0.Si0,
FOMRE G LUK, Si0, MUk IR PO A 14 s PH e
FJ& Fe* Fe¥,

(BRI pH K, BIRIVIEE N NHHCO,, A5
i A SE AR, 7 P A S 5 Nar, BT AR 20K .

(4)NH,HCO, Z MG I3 , 73 S a2 AR il Fe2ok
i, A BRIV W Pt IR EE T 35 .

14.(1) D #E H,50,, i TiIOSO, 7K fif - 1E 10 %
3, A FTF Ti0, xH,0 T B Ik Fer Al @ik

(2)DFe*+2NH;* H,0=Fe(OH), | +2NH;

2>

30~t,:4Fe (OH),+0,=4FeOOH +2H,0,¢ (H*) R
A5 5 t~ty: 4Fe¥+0,+6H,0=4FeO0H | +8H",c(H")}EK

@12Fe*+30,42H,0=4FcOO0H | +8Fe*,c(H*) R
A5 IHFER FeZ  FEA R Fed /b

(3)RZ 50

RN AR BK PR P ) A R B AR WL Bk e
B LAY R FeSO,+ H,0 Ti0S0, S LA s 91, A
MK Ti0S0, & A /K fif B : TI0S0,+(x+1)H,0 =
Ti0,*XH,0 | +H,80,, Ti0,* xH,0 ZTLHE , %A T A
FIERAD 5 HLS0, S, A - A5 7%, 38 2o Tk ik 3 4
ARRY B Y ol IE A RS ] FeSO, TR, LR IA
K GEAZESJE, B pH R A SR, W] AR R
FeOOH , i 25— R A4l Fr & 0115 FeOOH A

(2)DI) FeSO, B PINAZK , 25774 [ B ITVE
Fe(OH),:Fe*+2NH;*H,0=Fe(OH), | +2NH;.

@7=E A TLEE T B9 pH A& T ¥R i P9 6.3,
T OH-He B2 /N T B B0HlE , 455 K [ Fe(OH), ]=
A(OH) e (Fe2) WAL, BLH} ¢ (Fe*)>0.1 mol/Lo

BFeS0, 1k K Fe(OH), Ji ,Fe(OH), Bl A 55
S 44k : 4Fe(OH)+0,=—4Fe00H +2H,0, 1% F2 ' pH
JUPAAE , B 0~g, 8BS pH LT A7E,

Fe(OH), IUN 52 J5 , 4k 8Ll A 28 /<., Fe R A RN A=
S FeOOH : 4Fe?+0,+6H,0 =4FeOOH | +8H", M &
o HR BESE K, pH SN, B g~y B BE pH B G FARG

@ 7 P [R) B A7 A6 WA AR R, Fe?—Fed
4Fe?*+0,+4H* = 4Fe**+2H,0; Fe?*>FeOOH : 4Fe?*+0, +
6H,0=4Fe0O0H | +8H*, BT K 12Fe*+30,+2H,0—=
4FeOOH | +8Fe*, H1 WL VT A% FR o, W pH JLF A
25 e (Fe ) IR R T o (Fe®) RYSE NI .

(3)Fe(C0,);5 AN 5 i BV V8 SN, e A A 19
Na,C,0, 14 85, ASFE i 7 45 4

15.(1)FeC,0,+K;[ Fe(CN)y] = KFe[Fe (CN),] | +
K,C0,4

(2)HER % B v 5 A 25 <, 0, F1 o, T4
S [N N, SRR ALK H RN AR R A
HEAT IR ek %

@co Co,

MK A E RS R H G FF kA N,

@B E A PR YBAGRAE P IARR
BR Vi , TN LI KSCN ¥, 45 WS R AR 41,
JHER] A HER B Y% Fe,04

(3)D 241 A5 2 TR KMnO, W5 , 7
AR IR AL, B ) R R

5xcVx56 x 1cV x 28cV
@ 1000 xlOO%(iZSm x100% < =—=%)

R (DB AR FeC,0, HHY Fer 5[ Fe(CN) >
245 e N B DT TE 9 B < FeC,0,+K;[ Fe(CN ) =
KFe[ Fe(CN)] | +K,C,040

(2) DTS TF BT IE A N, o] HEe 55 5 oh g 23
KR 0, Al CO, XTSI 1 T4, R I N, f 4 E
ALE RS A B S AHE R TR S 5

@B B T A7 7K AR VI B 43 ) o — o
B COpE HRERARLT | F b V8 55 A K 7K A8 Y i ] 43
fi = E SR Coo

@ N W5 11 B, 92U 45 HUR , B P R RN 3% B
FRHIREAT A W B R IR R A P R R — B A N

@I [ e h R TAFAE Fe,05, T Fe,05 FE AL AL
Fe*, T KSCN A T30

(3)DM KMnO, I E Kyl Fe(C,04)5]°3H,0 #
B, AR5 2T KMnO, W5 V8 W R 41
FL 40t P AS R €6, B Ay s 2K

@H ¢ mol/L. KMnO, % 1% & £ 4, HFEKMnO,

RV L, HE MnOSRRG it en(MnOF) =50 mol,
AR 5 2% H - <3 4E T A5 SR G &R < SFe* ~MnO,~, W]
MF&*):SMMM);):% mol , m(Fe**)=56 g/molx
¥ mol=TeL g kg 4 =T x10090=
Bl g,

E3M



