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H He
1008 | 2 13 14 15 16 17 | 4002
3 4 5 i 7 8 ] 10
Li | Be B|IC | N|O]|F/|[Ne
6.54 9.0 1081 | 12.01 | 1401 | 16.00 | 19.00 | 20.18
11 12 13 14 15 16 17 18
Na | Mg Al SIi| P | S |Cl|Ar
2200 | 2430 | 3 4 5 6 7 8 9 10 11 12 | 2698 | 2800 | 3007 | 3206 | 3545 | 39.95
19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 M 35 36
K|Ca|Sc| Ti|V |CriMn|Fe|Co|[Ni|CulZnh|Ga|Ge|As|Se | Br | Kr
3910 | 4008 (4496 | 4787 | 5094 | 5200 | 54594 | 5585 | 58593 | 5869 | 6355 | 6538 | 6972 | 7263 | 7492 | 7897 | 7990 | B3.&D
3 38 39 40 41 42 43 44 45 46 47 48 49 50 51 02 53 54
Rb|Sr|Y | Zr | NbMo|Tc |Ru|Rh|Pd|Ag|Cd|In |Snhn|Sb|Te| | | Xe
B547 | BY 62 |8B91 | 8122 | 9291 | 95485 - 101.1 | 10259 | 1064 | 10758 | 1124 | 1148 | 1187 | 1218 | 1276 | 1260 | 1313
55 a6 72 [ 74 75 76 i 73 79 80 | g2 83 B4 85 il
Cs|Bal|znn| Hf |Ta| W |Re |Os| Ir | Pt |Au|Hg| Tl |Pb| Bi | Po| At | Rn
1329 | 1373 1785 | 1809 | 1838 | 186.2 | 1902 | 1922 | 1951 | 197.0 | 2006 | 2044 | 207.2 | 209.0 - -
87 88 104 105 106 107 108 108 110 111 112 113 114 115 116 17 118
Fr |Ra |y | Rf Db |Sg|Bh|Hs|Mt|Ds|Rg|Cn|Nh| Fl [Mc|Lv|Ts|Og
LT} Lt 59 60 61 62 63 64 65 66 67 G8 69 T 71
La|Ce|Pr|Nd|Pm|Sm|Eu|Gd|Th |Dy |Ho | Er [Tm]|Yb | Lu
1389 | 1401 | 1409 | 1442 - 1504 | 1520 | 1573 | 1588 | 1625 | 1648 | 167.3 | 1689 | 173.0 | 1750
89 G0 9 L 93 04 95 96 97 98 L] 100 101 102 103
Ac|Th|Pa| U |[Np|Pu|Am|Cm|Bk | Cf |Es |[Fm|[Md|No | Lr
- 2320 | 2310 | 2380 - - o " - = - - - -
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A 16
old wrgolA BE WS AYm(Aam’) BE WS AE=RN)(AS)e A7 AH° =
120 kJ/mol, A5° =120]/K-molo]ct. T3 ArEjofA] o] ¥r2o] xpubAdo| tfjst 5o
222 7187 (T, AHS ASE BE 2wofA UAsiot

I

® =E LxolA AhuAo|},
@ =E 2xolA v]xhA o]t
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A 17
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otet ¥hg tiAYSES YERH Zlojth. oAl vhgof tigh Aoz A 2 127

: 1%7:]] : NO; + F5 = NOF + F
A E. . 28] © F + NO, — NO,F
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HE 4=
© grgykgolct. @ Fe FHAol4.
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@ YFSATALS KINO,JYF,lolth. (ki §HS& wAbas)
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sk 2 A(Fe) 7157t A2 H(Fer0z) 22 Aot Wgoz E2 Wn, AEAN9 =
& /}]3“6] dgn= —825kJ/molo|t}. OCOﬂ}\i A o] &1‘::_.15!9_;_ AFSHEl &]l-e_];i]l =
& U oA #3t (k]/mol)o]l 7H} 7he 3he?
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O —828 kJ/mol ® —825 kJ/mol
® —822 kJ/mol @ +825 kJ/mol
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O ol

=

2(Cu)E AEstil At ASoM= AFA(0.)E EAAIFET. o2 Atststd vhg
OJLA] oFQry 965&% -FQF §HSA|ZACE o] ghgof Cfst A
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=g A (Cu)t BT U2 (09)9 = = 2
e 2 0.254 golet.
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300 KoM &/dst ol|Al(£,)7F 40 k]/molQl Z1A] BFZolA E, o]4e] oUX]|E 71

BALe] Bl g 71 7Phe gL

@ 6’_12 @ 6’_16 @ e—ZO @ 6’_24
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T e N
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@ 4749 2 (lobe)t y Fu} = % Ao vRRFFITH

A 39
w7l e = 87] A9 Bl 59 F79 VAL e d¥oz Sojgct oy
|71 A9 Ad 2=+ BY A 229 4ujolct. ©9] AlZto] 87] A, B2l HHO
=0t 714l &A1Y vl (A:B)= Z8FE A2? (H, 7IAle old7IAlolaL, &7] ¥H
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®2:1 ® 1:1 ® 1:2 @ 1:4

A 40
O o' 249 57| PE oy 2% TolA Fst AF ZH¥E InP vs. 1/T
2 UERd Zojct ojuf InP & 1/7¢t Ay wAAS mErt o] AM9] 71&7] sl
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EA 41
0.10m Pt (HA)Y] S2j =7k 20 % m, of £§Re] ofo] 714 ke ke
(B 29 2 o} UY 4(K)7F 1.9°C/molct)
® -0.04°C ® -0.19°C ® -0.23°C ® -0.38°C

A 42
e M 74 ZEE(KMnOs) &8-S &2 Aol 59 St 25(NaxC04, =
A% 134g/mol) 0.268goz EFSISIIHY, FEAVIA] 20.0 mL7F A8 A «

3 wEA| e A AL g 2o,

I

(o]

MnO, + C,0” + H* — Mn*" + CO, +H,0

® 0.02 ® 0.04 ® 0.10 @ 0.20
T A 43
0 4% F 22 g BE 12 3e7

7h NO; o] N-O A Zole =% 59
b COs* 9] C-0 210]= CO, 9] C-O A% Zo|wct et
ct. NO 9} N-O Z O A% Zo|=ct Zrt.

Va
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A 44
SETK oA ot + B39 5k FFTr(A, Lo)e U=t E

INO(g) + Cl,(g) = 2NOCl(g) K. = 3.0 X 1073
2NO,(g) = 2NO(g) + O3(g) Koy = 13.3

TE oA NOCIg) + 50:(g) = NOs(g) + Chlg) We] B4 Kol 714 7}

e ghe

® 0.04 @ 0.05

® 4 @ 5
T A 45

300 KollA] 29] AFA]| o] 25 (K, )= 1.0x 107 o]},
o] %ol H,0() — H'(ag)+0H (ag) ¥+&0] BF VHS ARgolHA(AG )l 7P
Wb 2?7 (F In10=2.3)

@ 40 kJ/mol @ 60 kJ/mol

@ 80 kJ/mol @ 100 kJ/mol
= A 46

25°Coll”] 5L Rmo] 0.20 M AgNO;

S8t 0.20 M Hgy(NO3)y o
, _

ofo

18

o

ot

o
ol

ol

AN
~
At £% 3 SUA [Ag'Ie} [He T 22 0.10 Molgich. o] 3 §oo] NaCl
g M| AolR@A Arlstart. ol WA I Aoz dyEE AMBY E&
o, £ WA oleo] AME|s] AR ©f o] o} 9 A WA Foleo] LES
2 MRS et (W, AgClib HeClLol 8SHEd Aa(Ko)= 22t 20107
1.6 x 1078o]}.)

@ Hg,Cly, 4.0x1071°M
® HgyCly, 1.3x 107 M
® AgCl, 5.0x107%M
@ AgCl, 1.8x10°M
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A 47
mAFo] AarE Adgo] i A4 7AE 42 FH, 255 250K=E YA 7T o]
o YT URe] Agy MAEY koly 1y TC olF =2 300K7A FB
AA dgol AT e FolE MAE Eolo] Wl QoUrh. 300KelA 89| 7]
27 (&, gi7Ig2 17]do]ar, 17194, 250KoA d39 2e= 0.9g/mL, 300 Koj
A 29 U= 1.0g/mLlojt, 439 F7|U, 2% #Halo g A3 29 Uy
2 FAleH)
17|, 250K
oAE
EHAi(g) 3cm
10 cm
® 0.05 7] ® 0.10 7] ® 0.15 7] @ 0.20 7|
T A 48
42 24 YA oUx] &HeF 2 71X AXpHolE YERH Zloltt. ofof fjst A
Hgog 22 AWE L& V& H2?
i n=oo
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b e
A v n=2
a C d
v n=1
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A 49
CuCl(s)o] &dll= HygL ch2a 7t

CuCl(s) = Cu'(ag) + Cl (aq) K, =19 X 1077

CuClg megt gollof] NHys A7Fel®, ohgxk 2ol [Cu(NH,),|" 2 Aol 22 FAJshet.

Cu*(aq) + QNHS(aq) = [Cu(NH3)2]+(aq) K =16 X 107

CuCls st goMol] ko] NHyg A7Istd, Cu' s&v?

® 3.0x10“M
® 1.2x10"M
® 3.0x10°M
@ 1.9x10"M

A 50
25°ColM O3 §Fe9  BIYSE Kol dit Aem 22 A7 (W,
Cu’* +2 = Cu E°= +0.34V, Zn*t +2 = Zn E°= —0.76V,
mj2igo] A4 F: 96500 C-mol ™)

Cu®* (ag) + Zn(s) = Cu (s) + Zn** (aq)

96500 < 1.10 )

o
o
o
o

296500 X 1. 10)
8.31 < 298

2><96500X042)
8.31 < 298

2 X 96500 X 1. 10)
0.082 < 298
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[KMChC 2026, 1x}]

23 go] g&YcH
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