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A A2 (inorganic chemistry) (2RI 2% RI[1]~[BIICE 272 SWy,

[11 A FORERAPECET 2 ROLEZGA, LLTFORMWY ([ 1~5) IZ&EXRS0,

KEFRYE (symmetry) % & DBl 72 53 - O TR 1% 78 - %t K 3EHI] (valence shell electron pair
repulsion rule) (Z & > TFHRIFHE (predictable) T D, o FDRFRMEIL, 53 F D b OXEFREAE

(symmetry operation) #5159 2% 2 & THRIT DL ENTX D, MHERIELIL, 2 FICxHFRERASE
i LTERI#% T fFORPIDREDLLRVRIEOZ L Th D, LT, HEEIX, LToRD
il (notation) THHHOIND,

*

RLE | REPRERE

E THEEET 2 (identity)

Cu 360/n °  [Fl#ZEH % (rotation)

o Bitga>< % (reflection)

S, 360/n ° AR L ClalAECHif5 2> < % (improper rotation)
i KizSH % (inversion)

fil 1 H,O, BFs;, PCls D& JRTlikE Fxf KRN L 0 FHIL, F0JEF (central atom) DL
SLE%E (lone pair) DIAEE 2723\, T2, K0+ ORESE % LA (steric structure) 73
PNDHEIICHIR LS,

M2 ElE R S Pl S35 CHy OREIEIZDOWT, H-C-H OAJE (angle) &7 ¥
7 DAL (rad) THZWET 2 1J7= (2 significant figures) TR IV, HHEEFE G /R LA

Xy, 72771, 2nrad=360 ° Th D,

13 H,0 5 F®D H-O-H OAFEILRT 2 TR~ H-C-H OAFE LV /NS, Z O 2 JF i
BTN EDSW T LR S0,

(RAR— VI H5E< )
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DFDHEORFEIZ DN TIRARTWBLUTD (7) ~ (B) ®HH, BFRIZYTIEE 24
BEZ() ~ (ODH —DOBOEZ R E,

(7) EDMHEEZ LD, (1) GOMBEREZ LD, (V) G OMFERIELZ O,
() i OXFEIEZ B, () S OXFEEEZ D, (U) S OXFHERIELZ Lo
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HOEIDT XIWZIZXT VT A NN R TS, X OFRENSXTT U T 1 237200
TEMHIETE DN, TOHEDHMA LR DREEE HIT R S0,

i
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% - Hidk (acid, base) (ZRAT2LA T ORIV (R 1~3) IZ& RSV, 727210, 25 °ClZkiF 5K
OHEZ " b v REH (autoprotolysis constant) Ky 1% 1.00 x 1074 TH 5,

fil 1

fiil 2

3

KEHEH COFEEE (acetic acid) OEAHEELA 5 (acid-base equilibrium equation) % & 72 X
W, £, ZORINCEIT DTN TOLEEEL (conjugate base) Z{LFfE (chemical species)
TRL, EOLFRICxT BB THLINEZLL T O/ b > TRLAR IV,

Bl : A (B OIEAIER)
LT ORIWZEBT 2N ENDKEEHRD 25 °CTO pH Z/MEES 1 L (first decimal place) %
TRDIR IV, FHHEBREG R LRIV,

(1) 1.50 x 10" mol L' OFFIEKIEIK, 72751, BEEED 25 CCOKEIRPITIT 2 Bk iE B4k
(acidity constant) K, (% 1.74 x 10° Th 5,

(2) 5.00 x 10%mol L' ®¥E% (hydrochloric acid) ,
TV ATy Riig (Brensted acid) DOfgME~7"1 k> (acidic proton) DEETREEIZOWT, PIF
DORAIVICE Z IR &,

() 77 7 (aqua acid) DOHLEEA A2 OIEBR O KN ERTREIZH 2 55BN T
A L7e S Uy,

(2) Hilfg (sulfuric acid) 2 HLALEE (sulfurous acid) £V LIRVWVEE & 72 HHLH &2, JLg
(resonance) Z FWTatBi L7 &y,

i

(R~—=1ZHi<)
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31 14 MECRICET 2RO EZRA, STFORMW ([ 1~4) IZ&EZRE0,

% 14 EtFE (group 14 element) T 5 k5% (carbon) DHK (simple substance) (21, D[]
# & (allotrope) NFET D, ThbHD I J"o, 75 7 x> (graphene) 1% [ @ | iAk#LE
(hybrid orbital) 2L~ T, [RFED 6 BB (6-membered ring) 7 _IRICAJIZHER > Mg % & 5,
75774 & (graphite) 13757 =2 OEN 71 (force) 1= & - THEMIT b EAR - /oM
(structure) % & >TW5%, #A ¥E K (diamond) I REHLUENS 2D, XA YT
R C—-C#ES (bond) DOFEREfE (distance) 1L, 77 7= HF D C-CHREADOHERELY LEW, ¥
A Y¥EL RORES (crystal) TIE, RFEN DR HIEINL ST (face-centered cubic lattice) 123517
% PR (4 BUAL) f7fE (tetrahedral sites) @ 1/2 # R U< KRB FDEALTWD, A 4
(cation) 71572 DML FIZERT D MR (4 B (LED 12 ZfaA 4> (anion) 23HA
L CW A5G AaiEE  (crystal structure) 13, - RS & JiTh, A4 vEr NMEEL Z O
BICEDDHZEHZ, B 14 RO A F (silicon) DHARHIEAERAE (standard condition) T
IZXAYES FERIUEEZ LV, 8K (semiconductor) & LTEHINTWD, 7 A FHAED
FEERD L H1C, EAEhiL (thermal excitation) (2 & - THESUSE (electrical conduction) 23 FJHE & 72
%R, R LI 5, £72, oD CEME (high purity) D7 A 38O Bk
(single crystal) Tli?ﬁi%o)ﬂiﬁ% (impurity) Z#A0 (dope) 95 Z & THI-Z = 3L —HEQT
(energy level) WAL, ZOERILEZH H K (carrier) @@"‘EE{%F%%U@T% %, ZDORE,
Ry oE s LT v (Dhosphorus) b #E (arsenic) ZMMXHEITEF (electron) MFERIZ,
AU F# (boron) 7 /I =7 2L (aluminum) ZMNZ7-%HE iﬂi?L (hole) WKL D, 7 A3
DA IR % 725 S 2 & 273, o b Y U A (sodium) RAVEEZMRADHIETTENT 7

A _(amorphous) & L7 7 A (glass) DOFFEHREY,

M1 wEhoz| © |~ | 6 | ey i EuaEns s e E RS,

12 A A BNEOSTKE T2 &0, TOMEER @B MLEOTTEREA AN EDTH
LIS DAREBE RSV, £, ZOMIEORAEF (unit cell) FIZEHFEN LA A
ERBAT DB ETNENEZIRE,

3 TFHEOICE LT, 5E4% (conduction band) & fliFE+F & (valence band) ZFHFZ L 7= 9 %
T, N OTIMM L > TEFPESIE 2O BICHT-ICAE U2\ OL R E A& E )&
I,

(R~—=1ZHi<)
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14 THESOIZBE L CULTORWIZE 2 7 &0,

(1) TELT 7 ALFEROENE, EOREEOBLRI L] (explain from the perspective of
its structure) L72 SV, FiBZIZAT TEF (order) ] & WO JHEEZ AW S0,

(2) TEIZAE (melt) Z+72p->< D EHATL, flA (melting point) (EE[E S (freezing
point)) (ZFWTHEAPEDEIA & 72 5556 DIRFEZAL (volume change) /R L7 TH %,
fRZ AR O FIZ, A Uik 2 A L 72 BRISRE a3, 787 7 Z@ERE R HERD
HURIRY (typical) ZREFEZ LA NE VNIV, F72, HPFIZITEHANRRE  (supercooled
state) & T AL AL (glass transition point) H7R L7 S0,

€:1%9)
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ISR DR (i) — R OMHERR & AR O BIFR



2026 HAIGHILY: 2 — R

B YERAL % (physical chemistry) {ZBH 9" 2 8% B[ 1]~ [4]\2 & % 72 S, FHE R (numerical calculation)

TEHAL (unit) B EFDOTEZR IV, BERGIE, ROEMEZ e S, KUREE (gas constant) : R=
831JK 'mol™!, 7R # RrEE (Avogadro constant) : Na=6.02 x 102 mol™!, K/~ U EE (Boltzmann
constant) : kg=138x 102 JK!, 77 77 —7iE# (Faraday constant) : F=9.65 x 10* C mol !

[1] #)7% (thermodynamics) (ZPBT HIRDOLFEZFiA, LLFORVY ([ 1~4) IZE X230,

SEERME (perfect gas) DIRAE S FEFL (equation of state), pV = nRT, (ZH D nmol DERIAKEE 2 5,
Z 2T, plEETT (pressure), VILIKFE (volume), R IXXARTEEL (gas constant), T 13iEE (temperature)
R, £, ZORMEOENVEREEE (molar heat capacity at constant volume) (% Cy CTH 0, JREE
\ZARAE L 72\ (temperature-independent) EMTH D LT 5, ZDOXUKZIREE A (Th, pr, V) HIREE B
(T2, p1, V2) %% H (pass through) L CIREE C (Tn, pa, V)~ & AW (reversibly) (2281 (reversible change)
IHT,

i1 ZDORMEDENELEEGE (molar heat capacity at constant pressure) C, % Cy, R Z T &
RSN,

12 IREE A DDAREE B ~OZE(IZ W T, = hr b —41k (entropy change) ASas % n, Cr,
R, T\, hxHWTHhELI\, HHIEFE (derivation process) & E 7231,

fil 3 IRHE B 22 BIRHE C ~DZEBIZONT, = ha b —Z{L ASsc & n, R, p1, px N Th&E
72V, BEHIER S NE 7RI,

4  ZOXUKZIREE A 2DIREE B M3, (K8 C ~EAFHY (irreversibly) (Z2 kSt

oo ZOEEDOTY hu =B ASacE n, Cy, R, Ti, To, p1, pp VT &2 &, HEHiH
WL NI R I,

(R=—=TIkE <)
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2026 HAJCH LFEa — X
JE5 (chemical kinetics) 1ICBI3 2 RO XE % FiAk, LT (i 1~3) @&z k3w,

t e B (hydroxy acid) (HO-R-COOH) DiZFIKES (stepwise polymerization) (2 X 57K
Y27V (polyester) DAERSISIZDOWNTELFD(D)~GNIE LIV,

B REdUBO-COOH 2 (Zha A &$25) L-OHE (B) &8 1x% 1 THRISL, fMid L
Teo ZORISORH] (time) 7123175 A DR (concentration) Ca & B DR Ca i35 L1
LD LT D, F7z, il (catalyst) DOIE{FTET (in the absence) (ZFWNTRISEIR (whole
reaction) 732 ¥ (second order) THETT (proceed) L, Z DD inHEEEL (reaction rate

constant) % k1 &35, A DIHE W (disappearance rate) (——A) %k, CAzHWTHRLE

SN

BERE] £ = 0 128U C Ca DFIRFE  (initial concentration) % Cao & L, ()OI HREXZEX,
Ca% ki, t, CaoZHNTR LI, HHRELNE I,

t R OIEE Cao 75 40 mmol dm™ O & X, ZORKRES TEKIND EDT
(polymer) D] t=1.0h (21T HHEAEE (degree of polymerization) <N>% AT 2 1F7=
(2 significant figures) TR®D72 IV, FHEIEFE (calculation process) HE 72 IV, 7235,

ki=1.0dm*mol's! &%, <N>I%, #iA4r= (fraction of converted monomer) p% f\>T<N>

= SCERTE, p=ATHTZLRTEHHOLT S,

- 0

p

b oA CBRIEL, BIOLAEY DI b LT2IE, k3L (order of reaction) a, Jhtni

FETER ey WER 112175 C ORE CcEAWD &, UONEENRIT v=kCAEFE D, WIHEE

D J7{% (method of initial rate) (2 XKV, Z OFHERD D SISKREL a 2 FEBRIVIZRD 5 F L% H)

R Coo BEUWIEE vo x HWTHBI LRIV, 72k, C DSOILEW DR EZ IS
(ignore) TEXDHHDET 5,

HHIEME O 2 IRO53EE (decomposition reaction) DR % 600~900 K D#iFHDOHEEL

OIE T (K) THEL, ROSEEER L (dmPmol's!) ZF57, (2, Al 1T i:?@ LT

fEih In ke 27’12 v b9 5 EEHBICAY, AR —2.20 x 104 2:@3)# 27.7 75:1%7‘:0 ZokE, A

T OIEMEAL = R V¥ — (activation energy) E, # BT 3 7= TRDZpE v, FHHEIEFRE
(calculation process) H722& 72 EWY,

(R=—=TIkE <)
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[3] #EEFEJI7 (statistical thermodynamics) 1CBE3 2 LATF vy (B 1~3) I8 2R X\,

i1 ZrBECBAE (partition function) (ZBA T AIRDLE A i, LLFO()B L VCQUTEZ R IV,
SERBISUT, HEEH I FRIZRIRAE (state) 2 TR CTR LEDOEBEMTH 5, i & H OYENL (level)
DT RN FX— (energy) Ze & L, IRE (temperature) T IZ31T 2 0EBEEL g TR VY <~ E
Bk ZHWTUTO XY IcERSND, T 2 TIIMEE (degeneracy) 7237¢<, i= 0 ZFEEIRAE

(groundstate) &L, ZDLEXDTZRILFX—%0LT 5,

q=2é7%
i
(1) =X —UEAENe D MR (two level system) 35 L ON=HEI R (three level system) O
RBE TIZBT 22N ThOREE g e, T, ks ZHWTNE RS,
(2) TRIF—HENFEN 5.0kImol ! D “HEN R E L7284, 400K 12351F Db iRAEE (excitation
state) (Zd DRI+ D A (occupancy) p & A ZWF 2 1772 (2 significant figures) TR 72
SV, FHEERE L NSRS,

92 BEATED 3 JHF4F (triatomic molecule) (22T, i (translation), [Al#5 (rotation), 8
&) (vibration) DZNENDHHE (degree of freedom) ZEFTE X 72 ZW,

13 DR ofE, [BlEE, RBOSEREE, TNE 47, R, ¢V £ T D, TnbEMAT
(independence) 72 b D & L, Z DR FDELE L g % ¢7, ¢~ ¢V EHWTE LRIV, EiH
WELMNERE, 72720, BEFIREE (electronic state) D %5 (contribution) (X732 D &4
50

(K= ki)
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[4] AL (electrochemistry) (2RI HLLTF ORIV ([ 1~3) IZOWTEZI I,

J

$h& N (lead acid battery) DJix# (discharge) 1ZLA T D X 5 L TH 5,
Pb + PbO, + 2H,SO4 — 2PbSOs4 + 2H,0
F72, KWE (eachsubstance) DAEHEAE[LF 7 A= R/ — (standard Gibbs energy of formation)

MG EUT ORIZFT,

Pb PbO, PbSOq4 H,O SO427 H'
AtG° kI mol™ (25°C) 0 2174 —813.1 2372 7445 0

il HEEIZIIT 57 7 — R(anode) 38 LU Y — R (cathode) D 53K (equation of half reaction)
EENENNERIN,

2 25 CIZ BT DB DAL S DEERER ¥ 7 A= r )L ¥ — (standard Gibbs energy of reaction)
AGoZRDTR SN,

fiil3 77— RB LA Y — RO O A (equilibrium) (Z331F 2% 25 COIEHEEMENL (standard
potential) E°%H W 3 177z (3 significant figures) TRDZp IV, FHHEIEREENE I,
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C FH%b5 (organic chemistry) (2R3 2% HI[1]~[4|I2E 27230,

[11 FAHEILEWO AR (1)~ (5) 2B LT, E4AKY (major product) A~F O
(constitutional formula) #7)>& 72 SV, AAR{E (stereochemistry) Z23RET Db DI, AARLTF
WML L INTNERI, Ik, =F FF~— (enantiomer) DIREMNE LN LHHEIL
T DI NEIRIV,

(D I
\OH 4’SOC 2 A

pyridine
2
@) NaBH,4
\ _— B
o CH3;0OH

3) - Na

NH; (& 1K)
(liquid NH3)

(4) NaN02

HCI CuCN
D E

&)

F

7]D§<*L
(heat)

10
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KT v ViERL)E  (nucleophilic acyl substitution reaction) (ZR9 2 LA F ORIV (B 1~3) 124
TR,

R T L OVEBSOGIE, F— BB (first step) TIEsREZAI (nucleophile) 2% D RSB
+f (carbon atom) %I&%‘?é 74 (starting material) & /B4 (product) @ [ 7 | DR

Fix [ A | RETHDR, REFAAM LI DHEE (intermediate) DI URER T [ 7]
B TH D, ZOHEIKITZEOREICHESNT iR & T D

5 _BkPE (second step) T, MiBf (elimination) (T Y PWHET D, ZORISDRII7R
BXE) /) (driving force) 1 DFALEIMEM DL ENTH Y, BBEREDm < 22V Il BEAL

(poor leaving group) T S5 (reaction conditions) (T & - TIEMBEDHEATS 5,

fil1 SCEAOZEM | T |~ | = [ IS TR E MY ARENE N E RS,

fi2 ROAEW & KIZANZ X D UG (reactivity) 23S WIEIZZAEBAS K D12, ZEMICEE S
ZFLA LR SV,
o 0O O o} o]

@ )J\OCHs ® )J\O)J\ © )J\CI @ )J\N(CHs)z

13 LT ORGSO E4AE A~E OfEERE2 &2 &0,

1) CH3MgBr GBI E (excess))

A
2) Hy0
\)(J)\ 1) LIAI(O-t-C4Hg)3H
- B
Cl 2) Hy0
(CHg),CuLi
-~ C
o CH3OH, pyridine 1) H-Al(i-C4Hg), (DIBAH)
ol » D E + CH;0H

2) H,0

11



2026 HAEISHEFa—2A
[3] # hY (ketone) A Z ¥k (starting material) & 952 #i/<) (conversion reaction) (2B %
PUF ORIV ([ 1~3) IZE 272 S0,

1) (C,Hg),Culi
2) H;0*

B C
Jiy
H™ Ph
NaOH
H, (2 atm
se e
25°C
A D
Bl’z
H,0* 1) LIN(i-C3H5),
0 2) Br” “Ph
Br  NacN 3) H;O", &k
> G H
C47H450
F (C47H460)

i1 {LA¥B, C E, G HIZH TITE L EAEFRMOMEXZ & 2, LEW B LS OSL
FAEFIZ DOV TIEFEE L7 < TX W (no consideration about stereochemistry except for

compound B),

2 1bEaw A AbEY F 3RS 2 BOGKERE  (reaction mechanism) % f5+ D& & 2Rk
XK (curved arrow, X)) ZHWTH&E XV,

i3 L& A oAb EaW F 21555000, NS (basic conditions) TITH &7 1
Ef£ (dibromo compound) NFEIZHFHND, EOHEME%E 80 FLNTE X2 IV,

12



[4] EHH

Ph/=

fifl

fil2

fi13

fil4

2026 HAESALFa—R

EJ% (functional group) DUNMIEITHLLTF ORIV ([ 1~4) IZF XS0,

Bra, H0 A NaOH 0 O NH; HO NH, HO NH,
v + [N —

ADIFVFAT— Ph PR Ph Ph

Q cF, (BECO&EE
O Cl)J\(\OCH3 IEIE)[/E
(same mol-amount

OOH Ph of sum of B and C))
pyridine

Cl mCPBA HO NH2 HO NH2
7/

D + E

PH 1) Hy0", sy DHO" PR
B e (DE) Ty c
2)NaOH  (separate) ) NaOH

ItEaw A BEO D ofERE, SCIMEFER DS L 912 SO—ifR#EHE  (dashed-
wedged line drawing) # W T2 & e S0, (LAY AL, #fxlidiE (absolute configuration) 73
R LR HMERZEPE RS0,

AF L (styrene) & mCPBA (m-chloroperbenzoic acid) (Z & 2 Shis D SR % 851 D E)
TR TEIRAZAONTOE R IV, RMEFHIZOWTIEBE LR TR,

fta® B & ClI@HEDOY VDT ND T A7 v~ b7 T 7 14— (silicagel column
chromatography) TI%47 Bt N F[ A8 (inseparable) Td %725, L& D & E 1L BErT#E
(separable) ThH -7z, TOEH%Z, (LEW D & E OERZRTLFHGEE (chemical term)
ZHNT 80 FLUNTE AR S,

BEMICE L NTALEY C OILhEXE (specific rotation) T ¥ / —/LHTCHIE L& Z
% (measured in ethanol), +47.90 TH 7=, [FIZMHT (under same conditions) T{LEY B &
C DHINGRLIEAEY (mixture) DHFELEEZTY /=L TRELZE Z 5, +33.53 T
Hol-, ZOLE, ZORAWTOIEY B & C DOLEEHSETEZ/ IV (answer the
ratio of compounds B and C by percentage) , 7233, =% / —/LVHTILEH B X CI2iX, LAY
B <° C 2@ < 4y A AAMEA  (intermolecular interaction) (X726 D &35,

13



