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A B 4&: HH{vE/ Organic Chemistry

UTOMEQ. 1226Q. 4@5b, Q. 1BELQ. 22V THEL, Q. 3L Q. 40V Thrk
BRUTHELRI,

Q. 1 UUTOKRER (reaction fomulas) IZBWTELERKY (major products) & 72 2 FE(LEY A H>
5 J (organic compounds from A to J) DEER (structure) Z-RL7A2 XV, D BLWE, H,
JIZDOWTIE, SER{EZ (stereochemistry) 23HH5 X HITRLARE,

O3 NaOH, H,0
O then Zn PhaP=CHCO,Me then HO*
T
\/Y PBr;3 CH3CO,Na
OH
MeMgBr POCI3
then H;O" pyridine
e
0]
Br, NaOH
H.0 H,O H,O* J
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A B £: A% Organic Chemistry

Q. 2 UTOBWZEXREW,

2-1) L FO/LE8 K5 R D{tA44 (chemical names of compounds from Kto R) #R L7722 EVY,

2-2) LT D{tE% K 2>5 R (compounds from K to R) DX ¥ (benzene) 7> & DA FARE (synthetic
routes) ZRLRIV, SLERRI (reagents) T XTHRT I L,

Cl ° o)
S, Q. "o, &
NO, NO, NO,
K L M N

OH
Br o) cl Br Br
o] SOzH Br
Q

o P R

2-3) X ¥ (benzene) % HEEEL (starting material) & LTUT DA S (compound S) %
AT 5 (synthesize) BEDEFRE (synthetic route) ZRLAREV, MERRIE (reagents)

BT ATRTC L,
i: \O/\©
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B B 4: A%/ Organic Chemistry

Q. 3 LUTOKS (reactions) 3-125 3-4 DXH#E (reaction mechanisms) Z2E &R X\,
1) mCPBA
2) H;0*
3) HIO,

31) SNy

CH,S(=0)CH,
(cocl,

32)  “"on g

then EtzN

CrO, 0
H;O*
3_3) \/\OH — VU\OH

OAc

{,OAC
EjATré\OAC (2 equivalents)

3-4) 0
WOH . \CQ

OH
0

Q. 4 UTDORY=— (polymer) (D~@IZ DWW TLLTFORIVIZE X2 &,
EFNEFNDORY v —% G T 5 (synthesize) & X IZHEH T 5 F /<~ — (monomer) DHEWE
(structures) &, K. (reaction formulas) (BA%26% (initiator) R°F DD RIGHIE (other
reagents) & ®HT) ZRLAEREZW, £, TRAZFRORY ~—OEBW2HE (basic
properties) Z7R L72 XV,

(1) Polypyrrole

(2) Poly(3-hexylthiophene)

(3) PET

(4) Polystyrene-block-poly(methyl methacrylate)
(5) Polycarbonate

(6) Poly(vinyl alcohol)

(7) Poly(ethylene oxide)

(8) Poly(a-methylstyrene)
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A/ B 4&: (L2 Inorganic Chemistry

UTD45DFRMQ. 1~Q. )LV 3MEBRL, BEABKOMBEESTICOEDOIT ) A THELRI,

Q.1 LITORBWIZEZRIV,

1-1) MgO L F R % E(at normal temperature and pressure) TH{t7F F U 7 ANaC)REE LB 7 A
(CsSCHAUBED E B & L 2D, A A ¥ (jonic radius ratio)»HFH LSV, 7L, Mg
L O DA F U EREFENEN 86 pm, 126 pm & T 5,

1-2) KCl i & DT R )L ¥ —(lattice energy) %, R/V 2~ N— "—H 1 7 /L (Born-Haber cycle)iZ &3 %,
UTo#EEZBNTRDARI N,

KCI (s)D 4 % Z(heat of formation) -437 kJ mol™!
Cl, (g) D fEBfEZ (heat of dissociation) +244 kJ mol™!
K (s)D 5-##(heat of sublimation) +89 kJ mol™

Cl (g) D EB-TFBLFn I (electron affinity) +349 kJ mol™

K (9 DE—A A b= R/VF —(first ionization energy)  +418 kJ mol™!

1-3) LT OFBMOR»» 5 3EEEBIRL, ZROIOVWTHRIHP LRSS, REARASKPREZA
W J:],\o

2 (kA8 7 F(boron nitride)

P HE $h §L EU4E ¥ (zinc blende structure)
#BH&F (superlattice)

27— Miller index)

N2 R ¥ v 7(band gap)

R/t = (magnetic susceptibility)

Q.2 &M (complex)IZEET B LU TDRIVICEZ R E W,

2-1) fEfRBEE R (crystal field theory)IZ Z-3 &, LT IZ/R T Mn (d%), Co** (dS), Cu?* (%) J\ & (octahedral)
gEfk (B F L 2 TEREZEFZRV) OF.LEEDETE B (electron configuration)Z = F /L& —
Y¥EAL X (energy level diagrams) T/R§ & & I, #EdaSE 5 F (crystal field splitting)4, & AV THESHIBZE
BT R IV F—(crystal field stabilization energy) % & L72 3V, BEROEFEREN TERRE/IL, *
NENDZFINF BRI L BERBREMTRNVF—ERTI &,

[MnLe]**, [CoLs]**, [CuLe)**

2-2) Co*iZ 5B D NHs & 1 Bl D SCN3ELAL L 7= &R D B K (isomers) &, &L TRLAREWN, X
72, Hg*iZ 4 fHD SCN DSBS L 7= g DMEE% HSAB HID L PR L TRL, FOEHBEXARE
VY,




No. O | /13

2017598201854 B ARKREE
REFEREEEIFHERNELTRECHIEEER
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Q.3 LUTORWZEZREV,

3-1) ¥7 V(silane)SiHs IX A # > (methane)CHy £ ¥ b ISEIZE 4, BEROK & HBHIASIZKIST 5,
ZOBBHIZOWTHBALRIW, i, ZRPTDOY TV LBREOKIEDLFERIER (chemical
reaction formula) %7~ L72 &1,

3-2) UTITRTEEREEOMAEDRIZOWT, FEkE A EBET R /L ¥ —(mean bond dissociation energy)
DRNBERERLER I, Tz, ZTOEBEIZOVTHHRICHA LRIV,
N-H#& & P-H#EE
N-O fE& L P-OKE

33) NS UIRBETAUTOXEDRPPLELNWDDEETERR I,

a) Br; 133E& B T3 (non-metallic elements) D EAED 72 > THeE—, EREETHEETH 5,

b) RIIRKISEREL, 7 vREFH R (rare gas)DILEW S HFEET B,

¢) REBE- N FUEEDRNT CCLREENEDLHE,

d) R Cl O F Y B (oxoacids) D72 »> TH R DER{tE (oxidation number) 3 & b &\ DI IBE R
(perchloric acid) T 5,

e) /a7 H{t-E ¥ (interhalogen compounds)iE—#&N XY, (n=1,3,5, ) TR IND D, n=>5 L7250
XBIUR, YRT7yRDOLEEZROND,

3-4) LT DILamDOBEEL 7 FRRBPOPD L IR T v F(sketch) LIRSV, P, O, S, Br iz oW Tid,
FESLH E F*F(lone pair electrons) bRTZ &,
Ps SO, BrF;

Q4 HUFORNMCEZREW,

4-1) PAF DEER TFHi(equilibrium) i L= B 0REL (LB EDICRBLT) KERXTHRLAS
VY,

ROA A DOKBRICERBFAER LA, EBRHFO—HBERE LT Cu A TV BERTHE &
HIZEBEPITH L, FHEICRZELE,

4-2) EFR4-DDORIGITOWT, 25 °C TOXHEH (equilibrium constant)ZEH L7z SV, 272 L, HE
72 b LUF OREEEMRE (L (standard electrode potential), 7 7 7 7 — E#$X(Faraday constant) F, K& EH
(gas constant)R & FAVMR &V : EPagh, ag= 0799 V, E°c2*, co = 0337 V, F = 9.649 x 10* C mol™), R= 8.314
Jmol 1 K,

4-3) EFE4-DDGD 25°C THEIZEIZE L L &, [Cu¥]=3.0mol L1 Tholz, ZORD[Ag1EE
HLUZEW,
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UTDQ 1756Q 4FETHD 410 3MEBRL, ERARKICRKOBMEERIZOE DTS 2 THE
BELREV,
B, LVETHIILTOERELFE VIV,

TARTRaE#E Na :6.02214 X 10® / mol™

SEEE R ¢ 8.314417 / J K mol™

TrI55—FEHR F : 9.6485 X 10* / C mol™

Q1 1.00X107% mol MFER (Zn) & 1.00 mol L'HEEE (HC1 solution) 200 mL & ZRISE &5,
DEFE (atomic weight) BLUFEE (density) XFNFN 65.38, 7.14 g/cm®* TH B, 2B, UTFT
DOEWTIXIRFE B2 ELE-EEIL, el oTEL LWL D LT3, F-KRAEDKME~DE

f# (dissolution of gas to the liquid phase) , BXORAHA~DERDIEAIZX/ VY (assume no

evaporation of liquid into the gas phase) H® (BEFIZRKEIX 0 Pa) &9 3 (vaper pressures of H0

and HCl are assumed to be 0 Pa),

1-1) Ar 28 2.00X 1072 mol FEEN7- 1. 00X 10" v®* DEFERRIGEE (closed reaction chamber of
constant volume) (ZHEEEL BEERE AN, BAHBEITWREN S 20 C (at constant temperature of
20 °C with heat exchange) TIZOKIGEEITEEZ, ZORIKEBIHAR~THILEEZRD X,

1-2) BB EEDONKGEZ: (volume—changeable reaction chamber) PIIZHEER & BESR, B LW Ar % 2. 23
X107 mol A#L, 1.013X10° Pa D—EEFJITFH%E (keeping at constant pressure) L-2-2 2 0 °C
TIDORIGEIT-oTm, T DEFIZENINF~F 5{LE (work performed by the system to its
surroundings) &R ®H R XV,

1-3) [ 1-1) DR (the gas of 1-1)) ZEXY H L, EAFHFTE UV F—It ANEE L7z (transferred
into a closed cylinder with pressure gauge) 12 1. 013X 10°Pa &£ 725 £ 9 ¥°' X kv ZFHEE (moved
the piston ) L7z, ZOROKMDOIBEIX 20 CTH o, ZOWREELFHREE (initial state)
LB, WA MU EEINL, 1.5195X10° PallizBd X9V ) v F—DEBEE2ELSEE, Z
DEED Ar D43E (partial pressure) ZR LR SV, ’

1-4) 8 1-3) OREBT—BIEECRLODENEFILSEIEIC, YY) UrF—LARLEDOBTRE
(heat) DBENRLETH D, TNEEBAERE (molar heat capacity at constant pressure) G, 4 I
LT, [IEDSFHEE (molecular structure) 226 ED X 5 REIZR B DH, Ar TR, KE
(hydrogen) H RADEFIZE LEG LR E VN,
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Q.2 AV (ozone layer) BT AXDEIWIZE 272 &V,
2-1) HEROEEE (stratosphere) 8T B2 2 (ozone) D43fE (decomposition) IZLA T D EBFRE
(elementary step) TEINSH LTS,

0, — 0, + 0 (1)
0o, + 0 — 0 (2)
0+ 0, — 20, (3)

TE & IREEIT Pl (steady-state approximation) & AT, ¥R 20, — 30, DRIGEE (rate
equation) ZEH L2 X\, EHOBRFZERETICEL Z L, K()-0Q) DFIBREOKIGEEEHK
(rate constant)lX, TIVEI &, h, k& LRIV,
2-2) FEBEORES —45 CL LT, YV BRNOA Y v OFEDOEE (nean speed) R DR E W, 7=
720, BEflldmstE LRIV,
2-3) HHERN S DORHEE (MEROEE) Bk D 72 DIZHME/RIERE, escape velocity) (X 11.2 km s™
Thod, ZOEE, B 2-D)BLV 2-2) OEEESEIZL T, 71 4 (chlorofluorocarbon) 72
ERRBEICEETS LY UR—ANERTIEREZEEZ L TEZR I,

Q.3 LUUTORWIEZREW,
3-1) ULTFOXFOERMIb o bbb LWEL, HEREEZEZLREN, £72, @, Q2250 TiX
VT FEIEBRNELEZ LRI,

71 kB (proton—type) 12 A A L AZHi (ion exchange) L7z ZSM-5 BU-¥ 45 4 ~ (zeolite) % NZER
L72» bEZPER (vacuuming) L, FRAKIL AL KL (infrared absorption spectrum) | ET
AL, 3738 cn T & 3613 em™ fHTIZEAZ 1 OH 25 (OH group on solid surface) d ( @ )
&)1 (vibration) IZ X 2 WIUX (absorption) BWE LD, Z D5 H, 3738 cm! ITHN 5 RKILIZ

( @ ) OFEEZTL, 3613 cn  IZHNAAZTIUL ( @ ) OFEERLTNVD, %E
WX BRI EIEIZ X AN KV & K2 (low wavenumber) BIZERN A ERAIE, ( @ ) 7=
WDTHbH, ST, 2OV I v (pyridine) %35 (adsorption) ®FRIMFKUL AT f L
ZRIES S &, 1545 cm fHTiZ ( @ ) BAETHELE ( ® ) AT KDL AS, 1453
em ! fHEIZ ( ® ) REIEELE ( @ ) WX DRINBTRND T2, WE X
AZLNTED, £/, U DU ORERNT ( ) emt FHEIZERA ORI, B Y
YOWJEIZ L > THET S, FOEHEE, (1 O ) = ThHh D,

3-2) LAFORWIZEZ 723V,

3-2-1) AR (catalyst) (2 KV RISHE (reaction rate) [T R E < 72 B 23, MG DEMEEE (equilibrium
constant) (IE D G2V, TOEHAEZRIHA L2 &0,

3-2-2) MEDOA V) v D YT AL (Catalysts for automobile exhaust gas for
gasoline engine) % VU —1/3—1 T (lean burn engine) DHEH R LIZHW S &, NOx &+
2B TT (reduction) TE RV, ZOEBEEZEHBRITIHEA L2 S0,

3-2-3) fELFEICET S UTOAREICOWT, BRICHALZ I,

(1) TEARIEIRME (shape selectivity)
(i) 27 wvflé A VH (micropore and mesopore)
(iii) HEERE L LFWE (physisorption and chemisorption)
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2H +2e 2H,
E£=-0.060 pH
02+4H++4e_22H20
E=1.23 - 0.060 pH

4-1) 4@ (Cu) ® E iz — pH X (potential — pH

diagram) 13X 4—1 ITREN D, KERAE
{\L (potential of hydrogen evolution) ¥ &
VEBREREENMO pH KFEEEZRICEEMNZ
7 ECTFROMWITE X R &N,

4-1-1) FREe (sulfuric acid) ZHE TF L TpH 23 6

ERABEIICHELEREBT MY U7 AKE
& (aqueous solution of sodium sulfate)
PIZBESTRAEZEALT, 30 SIILBEN
T AZTHE#R (bubbling with 0, gas) L7z,
T DOEIRIZ Cu BERE (electrode) AL,
BALE0.5VICEE L, ZOE, BRRE
TETTAGEHRA LRIV,

4-1-2) InCAl L B2 Y, FHHRER/KEEIK (diluted

sulfuric acid) BT Cu /N EBELTHAK
FTERAELBRWERBEZ, EMf—pH IN5E
Z, BITUNTEZ R EV,

Q.4 #EUEIEE (standard conditions) TKIEERFIZRIT A/KDERILE LI RETIFKRATRIND,

2.0

15

10

0.5

Potential / V vs. SHE

60 2 4 6 8 10 12 14
pH

X 4-1 Cu DOEN —pH KEEHEREE),

4-1-3) KEFTITH VEBREDBME LT KBENERIZAZELTWAE, SHDBEA (corrosion) ITHOWTE

fE—pHEMNHEBLEL, FWRLARIW, 7L, K, Cu, BEREROLMLLARINAAL Y, K&
NHMEBENIBRBUNOTRMPIIREFT D CO, ZEDTERELRNLDET S,

4-2) ELFEMERRE EH (polymer electrolyte fuel cell) Z A VY, 20 CiZ THREBHE (fuel

electrode) fAIZ43E 1. 013X 10° Pa D Hy,, ZB2&ME (air electrode) AlICERRERE 20 mol%DEER L 2

EDEREESEMEE 1. 520X 10° Pa TEAT 3,

ZRLIRE,

4-2-1) BREVEM O H /1% (terminals) Z BAREIFIREEIZ LT3 DO BEEI R E/E (open circuit voltage)
4-2-2) BRELVERLO M8 FITAM (load) 28 L, B (current) 2 AMICH Lz, Z DEEZEEMEAI D

A AHATORRIEL 0. 152X10°Pa ThoTe, Z ORIEOREIEMO HAEEITM 4-2-1) TR
DI FREBEEL YV EroT, ZOBERTORFELLTEEORIVWEEZIONS DR 3O

F, RBALRSV,
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UFTD4-o0FB(Q.1~Q4) LV 3MEEIRL, BERARKOMEEFTICOEZ DI 725 A THE LRIV,

Q.1 #E N (mass balance)} L UMW) E 5 E(mass transfer)tZBF L TUL T DORIWVICE 22 SV,

1-1) —FE&{k k5% (carbon dioxide)ld 43 /E (partial pressure) 450 mmHg @ & &, 20 CH7K 1.00 L {Z 1.00 g &1
%, ZDE&ED~Y —EE(Henry's constant) H (Pa m’ mol ) DEZ R D22 S0,

1-2) 7 & = 7 (ammonia) % & P K AR A 7 > = 7 /K& % (ammonia aqueous solution) & 4 JE (total
pressure)1.00 atm, 25.0 ‘CTELTW5, KHOT VE=7EEIX 1.00 mol%, KEEDT VE=T
BEEEIZ 200 mol m> TH D, ZDLE, SAYMWEHKE R (gas phase mass transfer coefficient) kg 1%
3.00x107° mol m™ Pa™' s™, WERABME R ENREL(liquid phase mass transfer coefficient) k. i 4.50x10™ m
s, AU —EH HAX 1.50 Pam® mol™ &1 5,

a) TV E=TIXRMEN OCRMICEEIT 20, RN DRE~BEITANE R IV,

b) A A A4y EEEYE DRMIEY B EN% $ (overall mass transfer coefficient)Kg (mol m™= s Pa )&k, &5
B R EN D2 (total resistance)lZ 5D A KFBBIDE B &2 R D72 XV,

¢) T E =7 OFBENEEE (transfer rate) Ny (mol m™ s )& R DR Xy,

d) ZEEEETT L (two film mode)Z AWVVTRIERE TOT S E=T DRFELFEZER L7 SV (draw
spatial profile of ammonia partial pressure at the gas-liquid interface),

Q.2 4rBf#R{E(separation operation)|ZB8 L TLA T ORIVMZZE Z 72 Z Y,

H AW (gas absorption) % 1T 9 FeiE# (packed column) % EHR 3 5, HJE(bottom)7> HIEEE 2.00 mol%
DA F ) —)(methanol) & &Tr 25.0 °C, 1.00 atm DZEER 500 m*> h™' Z 45 U, ETE(top)h> b K 2 AE#E
L C Ayt (countercurrent contacting operation) X, HIETD A ¥ J —/LIEE % 0.200 mol% £ TTF
F iz, KO Pt Bl X F /N R ER E(minimum theoretical value)® 2.00 f & L, iR 25.0 °C, £ 1.00 atm,
VA FR 1B £R (solubility equilibria)iX y* = 0.250x £ 55, Z DL EUTOMVICE X X, 72720, &
ABEMEIZ 3T B BBV, X (height of transfer unit of gas phase)ld Hg= 1.20 m, EERIZH T 28
BA{7 & X (height of transfer unit of liquid phase)i% H. =0.200m & 35,

2-1) BENCIRAE A ¥ /) — NV E % 0~0.1, HEHZKMEA Y / —/V5FRE 0~0.02 DEFETY T 7 %#1ED,
A 4 (equilibrium line) & 7R L 72 SV,

2-2) B/INE A A b (minimum liquid gas ratio) &2 3R 72 X\,

2-3) #r{Eff(operation line) R TREE L, 2-1)D T T 7ITEXAHLLR I,
2-4) KB EYE DR FERE B BE{ #X (number of transfer unit, NTU)Z K ¥ 72 &\,
2-5) KB EIEDBIEB BN B & = (height per transfer unit, HTU)Z kD72 X\,
2-6) FTEE B (tower hight) Z (m) & R D72 X\,

2-7) REHEOBEREHEL2IV, 7L, 77 vT 4 v 7 EEHEE (flooding mass flow rate) G Z 188
XN OFHELERERIZ265kgm™s” THY, TOS0DEEHETALERE G, LT 5,
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Q.3 A+B > C TE I 5 KAEKIG(gas reaction) & S IR EE (reaction temperature) S00 K T1T 5, UG
(reactionrate) # 2% A, B D43 E (partial pressures) pa, ps (X L TR TEHEZ DD & &, LUTORWIZE
Z72E, 128, A B,C,DIIEEKGEL LTHI,

3-1) Z DO RISDEER (rate equation)iE, 71 (mol m™? s7) =k[AV[BY THRIND, k,a b ERDEI,
3-2) K% (reactants) A, B DFH % pa=pp=0.30 MPa THEE L, &£ (total pressure) 0.60 MPa @ EE (constant

pressure) THUH Z1T 9, CSTR (continuous stirred tank reactor)iZ T xa = 0.75 ® i~ (rate of reaction) %
B T DI LB 22 HFRF [ (space time) T Z3RDR SV,

3-3) ¥ A,B D# % py=ps=0.30 MPa THE L, £HE 0.60 MPa DEE THISZAT 9. PFR (plug flow
reactor)lZ T x4 = 0.75 DEISEE/D T2 OITHEREMEFR ZRDZ IV,

3-4) 1, = ko[A][B] T & 1 5 Bl i (side reaction) A+ B > D 23375+ 5 & %, CSTR 3L PFR TRIUK
ISRETRISESE S E, CDINHE(yield)iZ CSTR & PFR D EL L DOEFBE WS, BHE L HIZEX
2RIV,

3-5) T DR RE 72 FEE £ ) (release large heat)3F 5, KEL D K85 (large reactor) & %5135 9 X THE
BT REAZRBRAIRIV,

pa DB r
MPa MPa molm3s!
0.10 0.50 0.24
0.20 0.40 0.48
030 0.30 0.72
030 0.20 0.72
0.30 0.10 0.72
040 0.20 0.96
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Q4 EEF S (heat transfer)lZ2WVT, UTORWIZEZZRIV, 128, B{5EE (thermal conductivity)Z
k, HEMEE X (boundary film thickness)% 6, {\F & Z(characteristic length)% d, # E(density)% p, EE
Fe#(specific heat at constant pressure)% C,, ¥R (velocity)x u, F&EE(viscosity)d u &35,

4-1) FRAR(fluid) & B EEE(solid wall)?D ] DIaEERE (heat transfer coefficient) # %, BEHDTEEHAWVWTE
3~ (express using symbols shown already) & & 12, BAL% SI BAL(SIunit) TR LR X\,

4-2) *F¥ifsE(convective heat transfer)iL AL (flow)iZ & o T{E1E(enhanced) SN 5, {EEDFREE (degree of
enhancement) % & 3 &R ST 4K (dimensionless number) D4 # & 585 (name and symbol) 2 &% 5 & & H1T,
BEHOFREFEZRAWNWTERLAR I,

4-3) 4-2)TH > T BRTEIX, ZODERTE D B (function) TR EIN D, ZDOZODERTEH DL
LEFERL, BRHOREFEZAWVWTERL, YEA2EW(physical meaning)% TN ENE X R &,

4-4) BYLEE (thermal diffusivity) a IEWEDIREDZE D Y 5 X (easiness of temperature change of an object)
% R T W ME (physical property) TH 5, a ZEEHOEE 2B VWTET L & bz, BEfL% SIEMTE
ZIREN,

4-5) BEHEP DInE(heat transfer in solids) % B X % , FIHAIREE (initial temperature) 3 Tp =20 °C THJ—(uniform)
DERREM (EE 2R) (infinite plate of a thickness of 2R), EFRMHE (#4X R) (infinite cylinder of aradius
of R), Bk (¥ R) (sphere ofaradiusof R)%, 1atm, Tw=100°C T¥HE L 7z7KF (boiling water)iZ A
iz, BEEZKIXZLEITH Y (excess amount) B < 2> & B & du(stirred well), B {&3E (solid surface)ld &
IZ Tw=100°C 2722 TV %, BERDIREZ L. Rf EE £ (time constant for temperature change of the solid)
1%, BEHORESEZANTR LRI,
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TRRMEES Q1~0.3 D 3EETIZTOVWTHEE LRI,

Q1 UTORWCEZREW,

BEX VNI BPLRRDEEZE T, 7AREESE (apoenzyme) IZFEF 7 BEHOBEFIFEESLTIHLT
ODTEEREZTRTESRD D, ZOBETFIHEESE (coenzyme) LN B DT, BEX 7 ELEKT
ROLEEET 5BERIL(1la) LTI D, L-FLEBEIIKEEER (L-lactate dehydrogenase; EC 1.1.1.27)
1%, NAD GEsuf!% NADH/H+, ER{tA!% NADH) Z2{HM L TE/VELFR (pyruvate) 2> 5 L-FLER (L-lactate)
~DEBREMET AERTH D, ZOKRTIE, (1b)BHERT, RIGDRIE TY REERIZITEN
2V, FTz, BERFFECL O -ABIKFEERII( 1c )EBERIIOBEENAZ b5, L-HEREBAK
RERILABIPOELNEUVBEART ARG THME L LTIE56<, LML, rdEhbear
VEBREERTDZ LIEIR, TOXD ICEENEECEEDHFER L CRIST A HHEESEN(1d)
ERES, FT2, L O L-HEBRHAREERIIZ NV b—X 1,6-2 U B2 (fructose-1, 6-bisphosphate) 23
BETHZ LI TEMEIZENMT D, ZDXHIC, EEIUNOLTF (LdW) BEETHIZ Lick
S TEENTHABMEINDERIT( le )BEFRLMFEITNS,

1-1) LEEROXE®D( la )~( le ) ITABZEZRLEYLHAFE (term) 2EX R IV,
1-2) THREROSTFEIX, TOBREZa—FT3BRTFTPOHETIILENTE D, TOFELHE
R LRV,
1-3) L-¥LER% CHsCH(OH)COOH & L T/RL, L-HEBIAKRERIZE 2 TREBORIEREEE RN,
-4) b MIEM»PLE X I BE(vitanin B group) ZER LRITIITEZXAZ LN TERY, 20
HHIZOWT, UTFDF—TU— F(key words) ZfEA L7cBATOXETHHA L2 IV,
¥ — U — K (keywords) :
W AHFESR (essential nutrients) KEMEE X X (water—-soluble vitamin)
#B%3E (coenzyme)

Q2 LUTOMWIZEZRIV, BREXRHIIEIRZ AN THEA LR E N,

2-1) SDS=R V(T Z VAT X ) FLVERIKENE (poly(acrylamide) gel electrophoresis, SDS-PAGE)
EERALTE U NRNIEOSTFEREEITO Z LN TE S, SDS(sodium dodecyl sulfate) DET-
AL &SR L, SDS-PAGE DEFASHEA LA X\,

2-2) SDS-PAGE TIX, BFEDRERFZ U NRT LINERFZ VT O LS b RKEEIIZITEWFIZIkE &
nNanE, BHEEBITHEA LRIV,

2-3) MR D Z X7 BAE SR (protein biosynthesis) IZB o BB T, FER (translation) L EEE
(transcription) IZDOWTEHBEA L2 3V, &< I1Z, FRENITE D 288 (nucleic acids) IZDW
T, ZHEREEHALNITLTEZRE N,

2-4) B%3R (enzyme) & U RYA A (ribozyme) DEBER EHEREZTTR LR SV,

2-5) ZUNRIEAEEBRDORIGDE L7325 VAR Y —A (ribosome) 28, BEEL UV RF AL LDEL B LEX
bNBDOPETALR IV,
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Q.3 LITFOMWEZRIV, BRERHNITHZANTHALZRE,

3-1) ¥ EAELF] (nucleotide sequence) 23EEETD DNA D EENEIZ X PCR (polymerase chain reaction) 23|
Ehb, EE (thermotolerant) @ DNA polymerase BMEEL SNAEHEZRLZN S, PCRD
FEEEZHA LRI,
3-2) KU A v (red wine) £ HU A > (white wine) Ti¥, BAME (sour taste) DENRELRSZ, Z0EB%
FEEERFR (fermentation process) DFEENHIA LR &V,

3-3) BLTHEBEIEY (BfEY) 277HEL1OZERE, £z, Ti-plasnid 2FH L TEEF
B EY = ERT BB ERA LRIV,

3-4) YAl (detergent) IIHMENBEEFE L LT T 7 —+E (protease) &N TF —F (cellulase) B dH
e TNENDITZHEDBENEGNDEHIIZLT, A (cotton) ICfFE LTI-IENE2 % & +1ERA
EUHALR IV,





