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fAcrh, B SR T AETE [Cu(NH,), )™, ER&Cu 17—
M WL 1, Huo B SRR Cu™, M2 NH;, BEifL
B4,

Cu(OH), + 4NH;=[Cu(NH,),1(OH),

=D R REERR

fF [Cu(NH,),]" B, NH, N IR 1%, Cu™ %552 H
FXF, PABCOZEIE A T [Cu(NH,),]™ ( anf&l 3-40 ).,



A A Arrh 2

@ [ £383-4) ®
© & A & F0.1 mol/L FeCl, /& &k ( RAEAT4 Fe' 895

&) 83K E P A 178 0.1 mol/L ALAALHT (KSCN) &k,
R LI

FESCEG R, B B B T T A 0 R I A A AR,
(nE 3-41 ), X2 =MEE IR FEMREE T (SCN ™) B
RECES R Ei e, 1 Fe®' BRSCN ~ AL, o e

I TR BB B (e, n] S BRI P ALEFe' ; BT
M HFIZE RS CUN R, &8 T H 25 R

@ [ 183-5)

© & A S %0.1 mol/L NaCl & i& # X & 2 i JL &
0.1 mol/L AgNO, &k, = A TG EH AegClitix,
FAN1mol/L &K, &%, WEFEBILE

E13-42 o] NaCliF ik i hn AgNO; i fla sk

it R FATET], HERAgCIUIER K, 1938
RGP, IXIEH T AgClLS NH; & A4 T U [

AgCl + 2NH, =[Ag(NH.),] Cl

FC Az SRR A KA/, ARBECSPREE, ARIRA
faE. WWEEERITRAE X ZMiiE BARRIE G
71, Wi, S EERECE YL Eike Rl a2 .

B EeYSEsT 97

(VAN NZE2IMEH, RERNATE 7 vt H



/\. /ﬁ%"ﬁ%f‘& j?‘!-

Fea® iz AT ARA S, RAREFA VIR K
o Biltn, fEANFSY RN R XA EHRINLR, &
Fe'' I BLa e RRk BRIy i i i AR )™
Z, B, fEEAR ., AR BT R SR
A AT IZ IR -

ErmBEeNMMRESL, FiIvReWd THEEZRNA
ke BETMERT S, ERENCEHNEFREEK,
HE.MOFRELEXB,BEREYD, CNHEREAR DR,
m— TN MR ARFI G, TFCEFIHNEEETF.
THBTREET, B3-Bz—MrHZzNEHTEER (A

COOCH;

[%]3-43  ARMKEC S a1
RuyK#EANERA ). ZEHRER

—. BoF

Y TR PR RN | 94 T4 TR 5 AR
RA supamolecols FERRA A TR, M85 T2 LRI A TR L, a3
TFo ST ARERIME RIS T2 BLRSY S, K
FUHERE MARSE G A AR T4 TV 7. 8T
XA RER, GREAIRN, AR XRMREY. #
FRISEORRL, WL R
B— I3 B Co AN G ( ANE 344 ), FRATTE L HE
Coor NAFERAH Cr Ll Coo KL HF Coo F1 Coo FIIR S PIIMA—F
SSERINERE Co 9 “FRER™ th, “BRER R BEILAOIE Cy 2
FRTIARRERE F Cp 5 AR, ARG A S AT Y
Colfift T, SHIEJFAEE Cr s FERIABHHIMASZL, &b
R CFRER TR ARG Co BEHUHIFIINE . SRS
TSI A THOBI T, 30T R MK FO 4 TR
VEBERR R 5 T
5 A TR R IR R B T R SRR A4



/x A /ﬁ’? 4 xR 2L

+ (UniE 3-45), AR AR R/ INY 25 7E BEAS [a] R/ i 48
JREF, MFE3-6 TRMIBF. 1987 44 NR{b2- R 4% T
itk g, VAREAN TR 2 3R 7 T i B v
TAE, @i tu R XUBE 423K

ST EEPSEST 99

I~ /1L \ v/ 1 - | - /s Lavs L R = 9 1
| U A AN /’ = S| Ath HH = AT AT AN 7E B A FH
e S | A S T AL 1] 2 ”l"wr-'l..J AN NS ) 1B U ST



//i/i{Z%ﬁiﬁﬁ&;%L

%3-6 AERINHETF

7L it B % E 42 /pm EomMbF (E4£/pm)
12- 4 -4 120~150 Li'(152)
15- 7 -5 170~220 Na' (204 )
18- 7. -6 260~320 K'(276)
Rb' (304 )
21-d -7 340~430 Cs' (334) P
DL b 055~ 3 A4 2 H 4 1Y) B B AR iR R,

TR — BRI AAR, FEE =T R - 3%
7SI 3 = o & G R e 2 41 R RN i Ui DD A6 e i 3 LS R 8

............................................................. fﬁ:__glaﬁ"![ B i i R s SRS S O e
=3 i i

. FAIER, AREME N EC S B BCOL AR 2 ( )s

A. NH, B. NH, C. H,0 D. SCN™
(6] B AT TR S T R A A BN UK, BRIE OIS ), ARSIk, MERE YD e 3 TR R )
EWER . FAIRICE R BE T, IERYZ ( 15
A, VST ATUNE, AUV ETS Cu® 193 A S
B. UIVER )G, 4 R IE A [Cu(NH,), ™
C. 7E[Cu(NH,),J”" ', Cu™ &R FXF, NH, 32l
D. WSV RER T INA B, WWBCH KAEAEMEM, T [Cu(NH,), ™ A5 LB R A R

. TEACE 4 [Cu(NH,),]SO, T, e E T, yid L VA 5 vl WAL
[Cu(NH,),|* B2+ h

. AR T 2K I INIINH;)|SO, i (. 75 [Ni(NHS),SO, rh BB [l b .
1F [Ni(NH,) >, Ni*™ 5 NH, Z [6JE LA 1k 27 SRR N , PEOEIICHL X 1)l e 1

&

. WA A BRI L S P R SR L

] A7 /1t NH,Fe(SO,), i i i A LI KSCNIF M, IS 20, iR A%
RTINS A P ECE T, OB ECAAR . ECOEOREC A

(1)K,[Cu(CN),] ; (2)(NH,),[PtCly] ; (3)[Cd(NHS,),](OH),.

ERREIRT, H AES H045 & M H,0", i AL {7 3R R H,O' I R .

Tolk b (AAcHERRR ) RAH 6, CUuEM T iX R T (FeCl,] Mt ¥ H S5 55 P I 33X
FCEY BAT TR R I I AR T A RFEEM.



/\. l{&%ﬁff}%& f;‘?‘!-

................................................................. EE%'—EEH
—. mmifpyEE
WESRITIIEN
i N
o STk P
fﬁf (142 [i) HE - St £ ﬁ,g f 45
BT
% =y

= @FEAERTNE

I A XSRS, AIXS SRS TN E , AR AR RS RER N | R
HUFRSEAIRH |« 01123 [H] 54

o

v PSR ARIEIES =

kxR o F & & &k &8 &K RS RECR"
5L
% R B AL T
b F 18] 0y A B R A
FHEH

. BEESYISEDF
L. 26 B R S R RFAE 2 o DABRLOSEES ST A 1
PRI, FRREC A
2. 5 TIPS T B fil
L5 101

VAN N2, REBUD S i H



AAS b xR

................................................................. Bz [o1; §— A RR—————————
. FERR AT, —EAGFAE ( 3

A BT B. s lalfEH 7

C. A5 D. &J@E 5 A s FRrEH

2. PO RAMRRIBGE T, FRRATE ( )o

A. Tokéntkrb, A~ CO, i %48 124~ CO,

B. SACEMAH, B> Na' Ja] [ 526 H S A Na' 24 64

C. Ffbtainikr, B4 Cs"FFEB8ACI

D. &Nl =45 2845, LM g kIR 39, s/ B4 6 Mk IR T
3. PO RS T an i ( )o

O khk; O, O; @HERE; QK.

A. OQ@ B. 2@® C. 2@® D. DQ@®
4. THISHDTT, {2 R, A ARSIt R 2 ( )o
A. C(&HlfA) FMCOo, B. NaBr fllHBr
C. CH, H1H,O D. ClL, fM1KCl
5. FAIRLRT, EFRYE ( )o
A. BTIREEE S Y B. L4 S AR
C. &JE7EH R FH UL IRIE A 7E D. Zr i ARTER IR N A AT A

6. BA IR P& 4IcE, A0 AB BME &Y, JF Hizib & W 7e B 28 At ik
1 ( ).
A. 6F18 B. 204117 C. 14716 D. 14f18

7. XHY MAOTE AT RN 22, XTREFRZIMFRELIL Y D64, AT, R
2 ( )s
V-V QD 8 BN 1 7 0 s Y B. Y fYER TR AN A A
C. X5 YIERMMIL G Y SR 51 dn ik D. X S5IEM MG R+ ik

8. THEMHY IS THERT, B se il ks 5[V FH s T [RI Rh 2 i ( Jo

A. Na,O fi1SiO, %1k B. Mg fIS¥#1{k
C. F LB A1k D. A1+ ok TH4E

9. W BB =R/ N, H5112.8 C, T CS,. CCLA&ER, iXHEW &0l fe)E TWp—3%
tﬁiﬂgc

10. FUkiEfbsTH4ERT, CO, I C=0 J&: 1 32 B IR

1. (EFEFRF K% BEAE 4 CATRCR? KX — R XK AR A A T A 28 7

12. FERIN TR (NaX ) FIGEF D) (SiX, ) Mk S .

102 H=5  AhikZ5H 5P

IBEPN N S, REFZUATT 7 iU H



% - »
AR hrth 2

NaX NaF NaCl NaBr Nal
Y& /C 995 801 775 651
SiX, SiF, SiCl, SiBr, Sil,
¥ & /°C -90.2 ~70.4 52 120.5
MR RT LA, A0 i A s A LUAR R, A R E T i AR s AR 2, 3l HH 2 L ] PR e
13. FRINM T IURN HX SR AR A
HX HF HCI HBr HI
Y& 4 /C —83.57 ~114.18 ~86.81 ~50.79

fEHX fhikr, HF &S RCH, HLHCIAYE, XJEm T -
14. JCE XM THEMNEE, HIEEEFHNEPESTHEE R, HEIN2HRFECN2. TR Y S
F3p il FA 4T TR ZMEFRINZHE FEOEH N2 3%
(DX 5Y BRGNS A E TR, fEZzdaifd, XEFrE A
iy .
(2)EYWERY (HY) o F, Y E-FHE A2 R
(3)ZMEEY) (H,Z) fe LB iig BT HY /Yy, LR

s %S

(4)Y 5 Z BRI YZ, 1978 (Bl 4560 ( HI3CFIE ) -

15. JLRAWIRTMMUAMITR A, B, E, F, FEFFEIKKIER. ANIEEE 2B FHE 8 ns"np" ;
B YIS T 2p BEYAT 34 B R ANZ 3d B A 1040 W15 F 3J0FE 4 0 ah Py
HHELE B .

(1) 5 il EMS IRy i 7 HA = i

(2)A. BIEWMH AB  HAENECA LS RIBCIA, fEAB T, JUR AR REtspakik, WASB
Rt h S A1) o 8 m BEHZ N :

(3)E., FHRESAB B T, CHEY 5 AB IEMRALE ), BiiXCh4 ; F 5 AB JERECE T
i, BCOECh 2, Tk BW HIF fAB JESRLE 5 ESR RN, BN E™ S5 AB™ B AV AL 25
FHIF FRFORIEIE, il iR &7 #at

i) 5feE 108



/\-ﬁ‘%ﬁ'fﬁf&ff{

8] S B4 9 T K,

[ L€ E/Y )
1. iR 5 EEA-40 691
2. T MBEA AT R

[ SEIEFMm ]

RE. BLEE,

BREBRARIE R, BRK, MEBRAER, RILAER, RS ER, RAATER,
K,[Fe(CN)|i&ik . RMK, TEE,

[ SEISRIE ]
RbhAB TS RFTRETE—ZHR G PRYTRA ST ARLELE SRR —

Ebth, POBTHARESMERERE TRELOLEST, LAIHILERHE,

[xsE] LA O
1. &) S BeA-4h 89 75 .

FF5 L1 ¥ IR LR IR R

Ie] % 7 B ER 4R A R YR A B A N E K

(1) 4 4 fm N B K

FHmANTB

g R E AR ER /LR HRERER
BB E K

2. MEBEFLEREFHEA

(2)

536 5 B L IL i
(1) ®B&AH D E XM KGR
EERm2EAMGER, £E
FoEm 2 e A AR R
(2) m&ADEEMANIK
% B 33 Am 2 7 Ks[Fe(CN),] & i ,
X J B O A 2 R o AR b AR R

[ iBlRRFNTiE )
K,[Fe(CN) ] £ K P T A & th B & T [Fe(CN), ], #ZE & Fa P HF. BARLA
47 BAidot %07 [Fe(CN) " FeFe' o4 b T —Afv 2

104 =8 AL SHER

AN N2, RERAUATS T i i H



by o3¢

AAS hoxrh 2

W Z |

% 14 iRz 4 1] 7 #
#aF 98 {32 37
R, 7 fiE 23 % 86
e, 9 P 24 28 & 7k 86
W, F AR 5 8 RS 7
H,F = 12 WS F 52
T B 14 BTak 87
A 56 i B 6
RS F 52 R 6
1 & 1k 69 ik R 4 10
R 5tk 8 e & o I R 72 16
nF0NF KT 60 LR 95
A F i 78 7 | R 3R 14
Pl R T A 15 ek 57
of I i 89 FHESTF 60
A & 81 F M A A 60
A A ik 90 sp’ # 1L 48
i A A1) 15 sp” 4 1t 48
it JE. 73 sp % 1k, 48
K 37 W ERERDS 68
HhE®RFAEFER 44 R 8
theFE 11 AH A48 9 59
bt By AR M 52 X 5t %47 4t 75
AR A 7 RF¥5 22
A 38 BT 12

it K 69 R otiE 8

G At AR 35 6% JA 3 & 18

Wi 105

(W HEAS N {5 H

R AL

= g

o

EIENEE



/\.Iﬁ%ﬁ’ﬁ%}%%‘!—

IAED N2z 2/, REFAUATT 73 18U




,/Q/ﬁﬁgﬁiﬁﬁﬁjﬁ

AW EEH =N REE O IR R B P58 A2 SRR B T 5 & RIS BB
8 = e R AR IE (20174ERR ) B, 20194EAEKXBEMZE R S LR E REH
id

AMER R RS, PR T3 E R AR S P IR SCRE R RUR, RIERT
2004 4F R = P IR I SC IR BB ki) MmE AL, BER TS 5IRBEER M
HELR. ¥PER. BMBREER . BN GH—LKBU0, DLREM RS KT
LR AMAEE IR 2SR FHE R, AR .

AV T AT R ZR S . R IR B S SRR R AR 2 AT
Ko el AR A2 S g i e AR S A SR L st o i b

AWEFEHB I RZ AT, FATEL ZHMERE SHREERES (BFERA . mE) ffE
AT THRR, 8 TR R SR, Wik, FROTZFRZ LR Bag Rk R BN 01E
FHHIATIER, DME B S o

AMERBRAMAG, ARG B IWAE TEIT, B3 RIiA K 4hs:
R FE I

Y=
HL 35 : 010-58758866
HLF-HIF4H : jefk@pep.com.cn

ANREE it IREE T
e = PR B 208 WF 58 JF A& o



/\. /f’\-/;d?é *ﬂ:f,’fzz ﬂ"!-

VEMRASAS i@ R R LA 50

K 2-4, Fl2-7 & PhigpE/1E 3-12

T/ E3-13 (HdR

ik (B RR)) Bleg et/ E 3-18, E3-19 X434



/\.Iﬁ%ﬁ’ﬁ%}%%‘!—

IAED N2z 2/, REFAUATT 73 18U




)
/\. Ji --"5/)?

I A —
IR ! JC % JEEI % %
1H
: ‘ ~ — == _‘_:.l‘.!.1I 2:[ i ' -
| ﬁ‘ls‘ I A BFES —1 92 U-—;gig}.ﬁmﬁﬁ 4
3Li [ 4Be| ML It T, 965
ANi&EILH: 5f36d'7s? 4— ettt W
) o bk 15 A e L HEA —
26 2¢° 238 0 ——HIM 5 IR (i S g | i
Lo RS ) s 2
11 Na |12 Mg KRIfr 2 mEE)
3
%ﬁas‘ %% 3¢’ mB IVB VB VIB VIIB VI
2299 |2431 3 4 5 6 7 8 9
19K [20Ca|21Sc | 22Ti| 23V |24Cr |25 Mn|26 Fe |27 Co| 2
4 il 5 Bl £k Bl % i Pk Bh
4g 4’ 3d'4s’ 3d%4s’ 3d4¢’ 3d’4s’ 3d’4s’ 3d°4¢’ 3d’4s’
39.10 |40.08 |4496 |[47.87 5094 5200 |5494 |5585 |58.93 |58
37Rb|[38Sr | 39Y |40 Zr |41 Nb |42 Mo|43 Tc |44 Ru | 45 Rh | 4¢
5 il il 74 g B fH B Bl 74
5s! 5s° 4d'5¢’ 4d°5s’ 4d*5s! 4d°5¢' 4d°5s’ 4d’75s! 4d*5s!
85.47 |87.62 8891 [91.22 19291 9596 |[98] 101.1 | 1029 |10
55Csl|seBa|57-711 | 2Hf | 73Ta | 74 W |75 Re |76 Os | 77 Ir | 7
6 | g (La~Lul 4 1 ) b Hk 5k
65 6s’ < 5d%6s’ 5d'6s’ 5d'6s’ 5d6s’ 5d°6s’ 5d’es’
1329 |137.3 WA (1785 11809 [183.8 | 1862 1902 |1922 |19
87 Fr | 88 Ra |89~103 |104 Rf|105 Db|106 Sg |107 Bh|108 Hs [109 Mt|11
P 5 B Ac~Lr i b * B B * g Bk :
75! s’ ﬁﬂ ? (6d’7s%) (6d*7s?)
[223] |[226] 12651 12081 12711 |[2701 (12771 |12761 |[2¢
. 57 La| 58 Ce| 59 Pr| 60 Nd|61 Pm|62 Sm| 63 Eul| 64 Gd| 65
| ] fili B {54 i Z ¥ A, i
%’% 5d'6s? 41'5d'6s? 465 4f65? 4165 4965’ 417652 4f'5d'6s?
138.9 140.1 140.9 1442 | [145] 150.4 1520 | 157.3 | 158
i 89 Ac| 90 Th|91 Pa| 92 U [93 Np (94 Pu |95 Am| 96 Cm| 97
i it B il it B 7H * Py * E
%\ 6d'7s’ 6d*7s’ 5f6d'7s’ 5f%6d'7s? 5f*6d'7s’ 5{07¢? 5{77¢? 5f'6d'7s°
[227] 232.0 | 231.0 | 238.0 |[237] |[244] |[243] [247] | [24




4 xR 7L

KPS

0 i&
B2

10

: Ni

3ds
.69

29 Cu |30 Zn

3d"4s'

d" 3d'"4s?
63.55

65.38

. Pd

4dmw
6.4

47 Ag

4d"5s!
107.9

4d""5s?
112.4

48 Cd|

5d6s'
5.1

79 Au | 80 Hg

~ 5ds' | 5d"6s
197.0 | 200.6

5 Ds
ﬁ#

31 ]

111 Rg 112 Cn
ﬁ‘*

[280] [[285]

A

b o0

A2

REZZoWO | RZ2Zzow | R=2 20| R =2 2

Thb

4f°6s*
.9

66 Dy| 67 Ho

4f16s?
162.5

4f16s?
164.9

68 Er

41168
167.3

69 Tm

41%6s?
168.9

70 Yb

4165’
173.1

71 Lu
G

4F45d'65

175.0

Bk
v

578

_[ 251]

98 Cf
ﬁﬁ *

5117’

99 Es
ﬁ %
=) dar

[252]

100 Fm
ﬁ %
S5fiye?

[257]

101 Md
ﬁ] *
(5617

[258]

| 12591

102 No
% %
(51147s)

103 Lr
% *

(5£1%6d'7s?)

[262]

}_',

LI AUANT At A




U




