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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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C6H1206 + 602 - 6C02 + 6H20

A2 (0 AAHE 9o 2(H0)=2 Fddnt
20 sl AUof|A ¥rgo] Rlsgdnt.
= (CeHi1206)9] Hrar A= AFebE o] ojitst HArE dot.

A 6

25°Co|A] oh2 HEgo] dHsict
CaF;(s) = Ca%*(ag) + 2F (aq), K, =39x10""
HF (aq) = H'(ag) + F~(ag), K, =68x10"*

ts Ul Mol #Fo] uA| CaF.& 23 FPol =Z3We d, CaFd = &7t
7%

® 0.010 M HNOs3
® 0.10M HF
@ 0.10M HF + 0.10M NaF

A 7
25°CollA] 71R19] stst ghgol oigt RhgAlat H e ohaat 2ot
(1) Ag) +Blg) = Clg) K, =20
(2) 2C(g) = Dlg) K, =8.0
(3) Blg) = Elg) K, =4.0

25°CoIA T} 9HSo] B A

® 0.50 ® 2.0 ® 8.0 @ 32
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7. opAmpeko]l E ARk 294 go|rt.
L}, ofAmbE: 10 gofl= 0.025 mole] &#AF7t Qitt.
C}. ofAmbEr 14 gojl= 4.0 X 10%7]9] AlA YAP7} QIct.

@ 7t

@ 7h o
@ u, o
@ 7 4, o

O} BeJet WgAIS o] 8slo] CO)] BFE Y NS T4 L.

C(Z<,s) + Oz(g) — CO2(g) AHwg = -393.5 kJ/mol
CO(g) + %04(g) — CO4(g) AHwe = -283.0 kJ/mol

® -393.5 kJ/mol
@ -283.0 kJ/mol
® -110.5 kJ/mol
@ -676.5 kJ/mol
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® CH;CH,0OH @ CH3CH,CH,CHs
® HOCH;CH,OH @ CH3;0CH,CHs
A4 19
ke & O B3] wiplo] thdt Myoz §A] ghe Ze?
@ Wrle £7] Seo] v,
@ W7lE W A=A eIy,
® Wa7le whgol Mol wat WA AT,
@ Wl BEIt £24% BojAct
A 20

te & o 249 U dAoA Astet & 'hgo] FAl0 Fojus Ew-set W

S (disproportionation reaction)o]] sj@st= 712?

® 3Cl,+ 3H,0 == 5HCI + HCIO,
® Zn+ CuSO, == ZnSO, + Cu
® H,+Cl, = 2HC

@ NaOH+ HCl = NaCl + H,0

A4 21
A%t B9 ®FE HiAYSL o3t Zroh
A+BeC (w2 FY)
C—D (=)
o] gtgo] [A vrg&xEAo g JHY AAT A2? (k= WA & E/d4olnt)
@ K[A][B] k[C]
® K[A][B][C] K[A][B]?
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ol 24 A7} T}t Zo| Baject

A —> B+ C

4E Aw A9 £7] 5Et 0.80MY O sEh ANoR Fast: o AU AL
30 HolQl T, A £7] 57} 0.40MY o) HEIF o R Fashe o AW A
60 ol itk o] ¥hgo] Al Thgh ¥he AR
® -1} @ 0%} ® 17 @ 27}

A 23

I8 7FEE(Cd) ofd(Zn) A=02 o]RojAl
o] AR MA(V)ol| tist Aoz &2 727
(Ch, Cd*" +2¢ = Cd E°= —0.40V,

ZdupyAR|olct. 25°ColA o] HA]

@ a=0.10 2w, Ax| &
@ a=0.10 2, Ax| He
® a=1.090), Fx A
@ a=1.0%0), Fx A9

V)= ~1.16 0|t
V)= +1.16 o]t}

V)& 0.36 - (0.0592/2) log 10 o]t
+ 1.16 - (0.0592/2) log 0.1 ©]c}.

_11_



[KMChC 2026, 1%}]

A 24

Oa2 G58R0A dojuf+= v vhgof gist 25 oY A (E%)olT
urE ghs E°
PbO, (s) + HSO, (aq) + 3H "(ag) +2¢~ = PbSO,(s) + 2H,0(1) 1.69 V
PbSO,(s) + H"(aq) +2¢~ = Pb(s)+ HSO, (aq) -0.36 V

RAR7F SRR = 27go] st s A% 5 2 AWS 2% 18 A&7

7t B2& AA] A= 2.05V ol

4. 9% A3 AL RE ki
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@® 7h Y @ 7}, ot
® 4. t @ 7} 4. o

A 25
AgNO; 48917} CuSO; 48900 747 Al & Mal5e A™2 Azdsto] AA A
5 A5E 25 it ojmf AgNO; £~899] (-)2oA Agls) 2.0 molo] HEE
ATHA, CuSOs £8HO] (-)ZoA HEEHE Culs)e = 2o 7MY 77k h2? (H,
g 1A W mejela] erert)
® 0.5 @ 1.0 ® 2.0 @ 4.0
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729
©[P=c=N']" ©=0 N=-1
@ [ :OEC—]:V:: ]_ (O - ]., N - _1)
® [T=N=0" |7 (c-=-1, 0-0)
@ [ :CEN—Q: ]_ (C=]., O=_].)
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® F, 24} Abolo] AHg ot 2R3 BAF 7 gaAtge Bt
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= A 37
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@ o efo]oo] A
® RES =9

@ 29 Ymga
A 43

Chojot== ZA9] TYAMzZoA T4 UA= HAUYAXHface-centered cubic,
FCC)9] ARMES AHAIstiL, FAlo] ©AZ W] AMHA % F A¥hs AHA|SHC
ojmf ciojotE = AXO] TN ol Z3E A AR F Jf4E Fotolet.

@ 4 @ 6 ® 8 @ 10

A 44
Y& ol= AR FYA ¥ taat 2ol s HERE 4 Qo

LiC¢ + Co0O; = C¢(=4,s5) + LiCoO,

YIS WA ugoln BE WSALY(AL)E 89 gL 5, AR<0olch 27}

T o T
Arash o FJuk2o] Hg AL (K)9F AA19] ZiH M (open-circuit voltage, 1V)9] W
g2 &2 A2? (B, 25 A EZ2O(AS) = 2o Fdsit)
O KA, V57
@ K 72tA, V 7ta
® K 57t VE7L
@ K Z7V VA
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oe 3 BF YA

il
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1 71404 A4 (0)e %S 545K7HX] @YW uA A(A-I)7F 9o 252 o

HEH o2 A JEI(E-]
=-17.0]J/K-molo|t}. o] 4

® 32.3K
® 37.2K
® 43.7K
@ 48.5K

N2 vHE=d], o] AH0l9] AHymo = =743 ]/mol, ASyxo
gR1017F dojy=

25+ 2 KQI?
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I
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I
100

=& {°C)

@ A.B.CYGolA 2L 247 1A, A, 7IA] Fejz AL,
@ DuTH 52 LroAs 42g olw J]A-UA Aol Lojux] i
@ EA1lA 1A, A, 71AF 25 EA3ch

Fol3l yEEL 29 YPFwolch

EAl 49
ofefo] 714 whgol thl AlZto] TE WHSB(A)u AYB(A)O] HET 242
Aut ofe) me} 22 dojelzt oAk,

3A,(g) — 2A4(g)

Al (R) A, 5% (M) Ay 5% (M)
0 9.00 % 1072 0
10 6.00 % 1072 2.00 % 1072
25 1.50 X 107 a
@ 4.00% 1072 ® 5.00% 107
® 6.00% 107 @ 8.00% 107
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=A 50
hS= A, Be =25 vHHUIY O3 B39 x£7] ¥R £ 5 F7st A= o
me} 2o}
A(g) + B(g) — C(g) + D(g)
[Alo (M) [Blo (M) £27] 98 &% (M/s)
0.20 0.10 1.0x107
0.20 0.20 2.0x1077
0.60 0.20 1.8x10°

o] Holg2 EOl 73 A& A% ki?

® 1.0x10° Mg
@ 2.5%x10° M%s!
® 5.0%10™ M%s!
@ 1.0x10* Ms™!
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