HHIEIX 2023 — 2024 AR — MR
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AR IL8TT, 1004y, ZREKI04h, EESUWBEREELBR L, £ilE LEEL
. BRERGE, BAREMEBLK—IFH.
BN EFRE: H1 C12 NI14 016 S32 CI355 Fe56 Cu64d

H—aa

AERSEL 1458, B3 S, H 25, ESFINHNOANETH, EHEFESEBERN—T,

I VRSB T A TA N, EERABHER. TIIM SRR R S 2
RIS IR )

LR A B C D
PR R bt gt TR
FERG CH,CFCl, 40% HBEVE IR ks EALPEE )

532 %% REY BB el AL N

2. FeTiO, BAKEH BB RS, ETU EAUATHELRE. THIBIERERAR
A. FEFS Fe HrR B THAR N 3d°

B. Fe ZETTRAMARPALT ds X 3d 4s
C. EXTiHEBRTFHERRL L t

D. O ZEJCERMAFRPRN FEHE A VIA &
3. TFHIHEELE] A EE S KRR 2

A. PFEEME: HCl > HBr B. &fttE: Cl, > Br,
C. 55: I, > Br, D. #5&: H,0>H,S
4. TEHYE AR S X R R FRAE A Y

BET PR 557
A [SO, RAE&E MM Al YRR B
B |NH,.Cl BB EMHE A FAYERUE
C  |NaClO ¥ S5t A FYETHEE
D |Na,0, 65 CO, R4 O, ] FVER /K i 5 B HE R

BEFR (F) F1IR(X8T)

FKIEA R R B AELE TE: (55 :bjgkzx) , FREUCE 2@ 5Tk LR 5



5. MAFME—FIELGEITREY, BAERRK., BREAMMEA, 9

A FEMIAE, TFIRTIEAFREHEESEHRER al *
A. BBRAEMA. BULRAL &

B. HZ%HE5 2 mol NaOH KL

C. BRRESSRBRSNL, MNAES5RMR N Cl

. BE5 NaHCO, Y&V I8 7K 7 HEBE 47 Y SUA S PR A
6. FA N, REFRINES EHE, TIHEERHKE
1 mol BEEH B THEN 10N,
56 g Fe 5 R B HNO, A FEBHTHE T4 H N 3N,
2L0.1 mol - L™ B AICL 7Y, AI™ B9%(E A 0.2V,
1 mol N, 55 5 mol H, 7o/ S W] 4£ i, NH, (B 4 2N,
7. FRISEBE FERERBT—ERRRELFHE
A. BEIBELMERF: Na'o K. SO F
B. TEFEBEMBP: Cu™. A, HCO;, SO;
C. REME ML EMERF . MnO;. Mg™, I, Ca™
D. 5 Al RAIREHE A HEHH : NH;. Fe'. NO3. SO;
8. THIRNMIBETFHFEXPEIEMHIE
A. BEMIRIEELKE] Cl: Cl s HO —22=Cl, 1 +H,T +OH
B. FI/NRTIAF BRI % H + HCO;=——H,0 + CO, |
C. FAFeSBEEKFH He™: S + H'=——= HgS |

=)

o 0w

D. fA# HNO, AbFAREE R N i NEER) Ag: Ag+2H'+ NO;=—=Ag"+ NO, T+H,0
9. FHISLIGBETTHAETS XTI A SE 3 B B A&
LT A B G D

Clz-—b

> | Ca(OH),#NH(CI

WA
& NaBr
it Bk
't@ﬁ"NmCOsf’g-?&
LY | b % Cl. Br. 118 ® KX % CO, # i/ & | Bl 100mL 1 mol - L
LU= il NH, . ‘
H THESI5R5S SO, NaCl 757
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10. JURS TR RAFE T E (oM A&AIEE), TIIFIBAIEHRZ

K H,SOs #Ha rso, NaOHE R [T o0 || NayS,055 &
A ) ®
@

A. OF, 5 a fTLURE Cu
B. @, TEWH{R NaOH IHREE
C. @, A 1 mol Na,S,0, i, ## 4 mol ¥
D. @, ¥ S#HH Cl,, Ei=¥H Na,S0O,
11. HHFFcEE, SFF HNO, RELERIFE A HNO,o BUR LT B HNO, K —BHt &
M BEE A PIHTERO ~ @, BMEMIARI TR,

A5 B4 nE
@D | &2 mLi&ZERk PAAILE R NaOH 5k, &% BREAREE
@ | @2 mL iZE&R T E B KMnO, 5 i& Yo é 4Rk
® |#2mLZER A MBIG A, FilimEE KMnO, ik |-

@ | A 3k 3 B B R B e A AT X A B ERER

B4, HNO, H 558, L# KA HME K : 2HNO,=——=NO0,T + NO T + H,0;

[Cu(NOy), )" EiEk T 24 &
TR ST S AR
A. D HNO, e B4 : HNO, == H" + NO;
B. @1iuii#l HNO, BA B
C. @, EaErmlE
D. @il HNO, B E btk
12. BeClL, AILALIBAMK . —RIEHMEZRIAKERTIFE. TFHIXKTF BeCl, Ut RIEF KR

. N NN
Cl—Be—Cl Cl——Be\ /Be—Cl Bé Bé
CI / \c1/ \c1/
B4R =R % RAK
A, PERREIERMESF B. “ERURHIE SRR
C. ZRERFmEH : D. "REMEREDHFERVE

13. éﬁzﬁa‘ﬁﬂ@%ﬁ@féﬁiﬁﬁC@}, fAI5 A phen, i8 FeSO, & WA AL L A1) [Fe(phen)]SO,,
Sop P ALY 6, T I AT R
A. phen ¥, NEFHIKET
B. [Fe(phen),”* #, phen BJ—~ N S 5E (L
C. [Fe(phen),* /1, Fe™ #{EZH1E, N RSB T
D. [Fe(phen),]SO, #, BEFFFEAR AR A FE SRR 52

H=H% (LF) F3R (E8H)
FKEARSHEELE THUE: (ﬁ{nv.bjgkzx), R B Z @ g R A HER T (B R



14. X4H/NANRTT FeCl, ZERRT BHAKERE, #HITNTER,

5 B KA a & b A%
) 0.2 mol - L™ FeCl, ARigK BERARE
3 mLiX#Alb - \
@ Y 02mol - L' FeCl, |2mol - L™ 8% BERAREE
©) Dr 0.2 mol * L' Fe(NO,), | &4k BERAREE
@ 3mLi&#Ma 0.2 mol - L' Fe(NO,); |2 mol « L' AHB& BRIBEELE
FHIRERER R

A. QT BRI LOPRE, FEREN F HKBFEL BT
B. H@@AH, Fe(NO,), BB BIKFA T Fe’ KA X

C. HLAFSCIGTTHEN, FeCly WMEH AT Fe™' /K. CI FHEHARX
D. Bl ESCIRAIHER, SOOI N E AR E AR

525
KRSk 5/, #5850
15. (104} ) A PRfER MR i 6 i SN B Yo Al 230N BT LR P AL U RE R

. F— At R R R AR, LRREHE T ZHY RN ERYFRANT

LhAE C - HCI e H, .
( £ EH5 HSi0,) 2000C = 300C HCL(e) 1100C i
1 11 111
(1) FHIEEheER “JE4BH: C thSisR” AEIRKME (HFEHE),

a. i, CHLER
b. BRERMIBRIMEDE TREER
c. BRERMIPFRENSS TR
(2)ii %, 1molSi5 3 mol HCl KI5 4 mol LT
O AL oy W) o

@SiHCL #, H#LEHHA , ECHED Si @ ER SR P B H Y (#EH “X”
g /N )
(3) iii , FIFAMELER, A EECHBEARES SIHCL MAE, MNREISEH R
JEREA ¢
5 AR M B G R EE ARL R — R T R, FORR RS TR R, B¥ERAET
ZEME RS I SHREITE A F D, FHARILEY AD WERR, HEREHIELIE
fEE.Si. AL DETCEAMERPMMEXRRINAE. Si
(4) &S AR TFZITFHAR o A D
(5) DB —BRBERELL Se BIK, MEFEEM MU AER . o

BEFR (%) F4m (£8TH)

FEACR @B ELE TS ({55 :bjgkzx) , FRECE 2@ 51k L HER B



16. (124y) &MY ( FEHSH CuFeS,) TG Cu,0, FEYFEATRENT

CUZO
O,
pramp #Qﬁ————{:
SO,

(1) CuS 55 0, FtHEI £ Cu,0 MR, LANTHEMITEE o
(2) WL SO, WFREEHITEH:, FERIRRTT LA CaO #ILHAL CaSO,, R kT AR

A o
(3) SO, L BT ML TT K2 R T E R EIS R S0, M2 RIS AR

F co, WERA A
(4) FES, FR Cu,0 fAMEHZ (3 “E1” s B2,

@&I o Cu
e0
®1

(5) Cu,0 5 Cu,S ERFAT I B Tiadk, ELHARML, 18 Cu0 B S H Cu,S U4 100°C, JR

2 o
(6) CuFeS, B FMEINAE 3 Fizs.

DE 4 P BT AREER CuFeS, Y ai)alsbe 5

@ME 3 FTLUEH, EA CuFeS, MMl &H 8 Cu JRFMEHN

@E K1+ CuFeS, MR E & 430 g+ em”, FIRMIES B HE KR Nyo CuFeS, i
dFERANK a = pm (FAHERFR; 1 em = 10° pm; CuFeS, (IEE /R E A
184:g * mol™' ),
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17. (104) FIARAESFTEE T S P A B B AL TR TR A P B R IRIE
. FEEENEE:
C;Hg(g) = C;Hglg) + Hy(g) AH, = +124k]J - mol™
BFEAY I3 100 kPa, 10 kPa B RSN, TR CHy Fl C;He BT
BEIEEE . ERaAEfean T B

70F
Qso—
< 50+ I
¥ a0} i
¥ 30F )|
S 20+
10 v
L 1 J 1 1 1 1 1 1 1
500510 520 530 540 550 560 570 580
=/ C
(1) R EEREAR M TEEEREIAN K = o
(2) HJEH 10 kPaZsky 100 kPal, A2 A (3 AR AN B R )
(3) @, gk 1. MEAR CHg R FRA BRI B AR Ak, FITIKTE 2 o
(4) B, FR 100 kPabf CH, R ARSI A A A HE 2 (3 “0” & “IV”),

. AL
CHE)+ L 0,9 = CH(Q+ HOE A, = 101K - mol

T E R 50 4 T — R B B A AL A T RS AR TEAEAIE T, A R )
i, RRIRET CH, BIFELIRH CH, HIF=2RANT «

B3 1C 465 480 495 510
C.H; #9310 % 1% 5.5 12.1 17.3 28.4
C,Hq #17= % 1% 4.7 9.5 12.8 18.5
(5) &+, CHy e Al 2R B VR v T _E TR SRR (&1 AR ),
(6) Bl ol ey EITRRERRIIROR 000, pimmE i, CH, 19
HERER B RN E
2 (B “FHE” PR = OARET), ATREMRRE R o

SEVE L B A HEEH (F) FoeT (F8H)
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18. (144r) IRARABT —FEE+# (PB) ML R (BC) E4&4K (BC-PB), ¥
K HMN AFEAEK (& NH,. NH;) RIALEE.
Pkt
O £&&+% (PB) & B4 RALBABHR, 1LFEX A Fe,[Fe(CN)gls, XEHE FK,
@ BC-PB ¥, PB fi #/£ BC k&, BRA AT, EANFHARFRE,
1. E4%% BC-PB &K

HCN %4k FeCliz ik

+F PN g
KOHi% ik ki?%=:mwwNM£ﬁ —>| Ku[Fe(CN)e]-3H;0 iﬁi'=30m
(1) FHIXT i HCNZ5RMMUEIERKE (HEFE),

ac BRHEH', 5 Fe SN
b. ##itH", 5 OH KA
c. Tt CN, 5 Fe™ Bifi
d. ML CN, 5K RE
(2) i F5rEEE2] K [Fe(CN)g]- 3H,0 HIIRIEIE RS | o
(3) i PEREEGTERNOEF IR
(4) ZRMIEFLFVET LIS BC MFLIES B A&, BANNEILEEZ —RE—E&XHT
SEFEES R, 700°CH, KHCO, d&fLRERAbE B R 0
I. |REAKALHE
Fi NH,Cl A AN UK . LA pH=2 A}, 7E BC-PB AR HIA H,0,, TIHEE
HUATTSEN,, REEANERE, HEER.
i. Fe[Fe(CN)g); + 3H,0, + 3H' === 3Fe[Fe(CN),] + Fe** +3-0H + 3H,0
i. -OH &R LA N,
(5) i BT HERN o
(6) Fi BC-PB 1 H,0, IB-& 4L 1000 L &R &8 (LA NH,ClFREHHE ) # 120 mg - L
MK . SERAEHRR, R 22.4 LN, (B BARERS ).
OZKPHFEN H0, WREELN g
QubEEWMEKFEASER mg * L7 (BKEREZREARIT), KBTS
IKHEBARHEESR (< 15mg - L),

BHEZFE (F) 7R (£8H)
SevEAL S B A A T A (Bl % cbjgkox) . BEIUE ZIRBYER RIS BT SR



19. (12 43 ) F2G8/NARFTERET S CuSO, Y RN K S piid #25 pH 9254k, FIE RBRE4L
FERIERET . 0.25 mol - L' CuSO, W (pH K 4.6 ) FRFIFATANT LR
[ %81 ]
pH# & &

CuSO.i5#& #E BHERELE

AT Eﬂi Bl R Bk ¥ :
BATR @Y F PHER TH, 2005, 4TABLERS pH¥eig L, &
o EEK; HAK U E Bk, BREET X, FRAER, pH P R
£, HEHETR MZE38; #E#E, 1 HEpHERA £39

[ %% 1]

-1 o E BB 5
L M1 AMALIH s

M-2: AwAliE
(L% 1 mol-L! KSCNiZi&k

_,[ o3, .
e mk

(1) £B I, BEIE “Fe 5 CuSO, B4 T BHR A" HLKBIALEE o
(2) /NAFIZEHEN ] 887 Fe(OH), oA AL, HRHEMSLI0 R (HERFS ).
(3) WA -2, FEEBELHRNAETFHERHA o

(4) L5 -3 AlEAA RGN FBE M2 Cu, HELBIRERASRE 4
HiE— B RITER | 7= SAEEAE TR pH Z2 bR R, /NA R AMEIR T S5
5 37N A%

R # BER 45 0.25 mol + L' Na,SO, & ik

I BATREA S B BEE A
PE pH =338, @b imAsksr G Sl

> ERE L

By o . |PIHEPH A4S, EREER TR, #
v i;ij;"l %Lpnii;z;fﬁ%& Wk AR &Rk 3 BB B, pH
AABBHRE
(5) XFHesEss T AL, FTRAHEM 1o A S A 2 AR B A R R 2 o
(6) ZWIVHE R (EFH),
a. RITLW L2 /Nt pH TR TS Fe¥' /KA X
b. BIWELW I # 2 /Mt pH FRER T 54 AL Fe(OH), B %
c. WRBHRETEME O, 5P HYR TS EM . RIS pH L7+
(7) BEIR T, . IVATHEM. s236 1, BidEs pHRE LT, FEEEN o

BEFR (F) HF8T (£87)
FFEIEEHELELE HTE: (Pf5 5 :bjgkzx), IRBE ZiRBEELHEL HTE R
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FEERY
AEyE 5 B, H 58 9. KA EXBFHIEA, MEz= 2
15. (10 %)
(1'b (140

S SIHCI + Hy DARIEH, 1314y REFRS &I/

RS &M, 1 4]
@ —1 am ZNNQ D)

(3) SiHCI N5 Ebfk, Si AN ik, SIHCL Ik AT Si (f, Kk nTLh@id i
il A Si Al STHCL AL T AR s, AT SEBR 43 55

(4) [Ar]3d"%4s%4p! [ 8L 1s22572p°3s?3p°3d!%4s24p'] (1 4, HEE 04D

(5) D5 Se T EHAMFE, ZHME D<Se, {HXHIKRI—A 4p BEFIIH T,
HT D (As) 4p 27, WiEdae, BAERE | AW, RIS —mERER

=n
]

(2) @ Si+3uc12L

16. (12 %)

(1S 4

i

(2) 280, + 0, + 2Ca0 ===2CaS04

(3) sp? (14
SO, EHLFAHCH 3, K ll-F X80 1, k2 VIES T CO M EHFxT
Hot 2, RGBT, K2 BELE ST

4) B1 4

(5) ZHFEE T, B, HR O EREL S*/N, CuO &A1& 1]

FE/NT CunS FRAATH], CuO SRR T (BRAMEAED L CunS FhIA T8 (5X
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AR IR
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K, BHE SR (15
(6) O M4 LK OREBGAET (Fo Tk FREHOHAGET (Cw) 76
B2 G EkIEE (150
@ 4 (5

3| 368 10
® 43Ny4 X10

17. (104D

c(C3Hy) e (Hy)
cp(CsHg)

(2) A48 (173)

(3) Wkt M SR NN AN, e sRAH RN, T P E [ A8 3), CHe AR
Vi CIN
(4) 11 (1455
(5) EEETHm,  PIe S I S R bR
(6) F#M% (173
TR, AR T P A AR = S OSR A (143
18. (1441

D)

(1) abc

(2) AL IS

(3) 3[Fe(CN)s]* + 4Fe**
700°C

Fe4[Fe(CN)6]3 l

(4) 2KHCO; K,CO3 + CO; t + H,O

(5) 6 -OH + 2NH; =N, + 6H,0 + 2H"

(6) O 204 @ 13
19. (1249
(1) HrfaoEmig, wim Ak
(2) T-1 (149
(3) Fe** +35CN" =— Fe(SCN); (14}
(4) AL E AT IR HNOs, 0 FERER, HRA T
(5) BRETRMINTH Cu 5, JE Fe-Cu J5 ity

(6) abc

(7)) HEEE, Cu5 Fe'RA KRN : Cu+2Fe’ ==2Fe?" + Cu*', ffi Fe /KR i
Bk 23]
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