RERPHIR DO EM N H 5 F T, ZoMEMFOT A2 R TIWIF E8A,

T8 FE  FH—HFRRF [BEFE] e - JEHEFR
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ZERRE I IHLOFT IS FHICE R L TE L,

ML EICiX, 0%, LI A, BEHOIENTOFAI ST D S OUIMIE N,
R, A~v— b7+, BIRGEHRUG RS OB FEISHEIIL TER A - T, 2EA
OFIZLEY, (TIT—LEOENRTHRE MRS D, )

BIEAOIRRIC LTe 3 - C, EHICHEMRFS L OBERKL AT 5,

BT ~128—2, EWITI3~27T—, IR 128~353—, BEPIT36~40<—
Y, BEBITAI~IR—VICh D, BEARITRBORIEIE L 1c#, &2 TH D,
WTERBIE, 2O TEEHICHLED,

FCOICHEM - HBRRRHBBEDOBEET SREEZATHCH, ZRESLRALEL
AT 5, BETIHIREFVIZBRELRLLDEREIRT L,
ODNTHEAMRICZEBRES, K4, 2B, TORMKTHEZTIHABRBBEZEAL,
SRESMRE~— 2T D,

FREAFMRIZ, ELLSEEA - ~v—27 SN TOHWRWESIE, RTEhnItidbsd, 47
WR—Y (—HlN~v—2 % ZO5) SNTWSHEIE, BEROFRMNIRD,

R AR R DM IR E AR IR EE B E D, AT VLD TERIZEL,
RE - D22 AR A TR R 22 SITEEMAE A L TRV, IV EEL Tidunid e,
WHIBHIZEED 720,

MREMFH L UBEAKE WITHhIFEHLTIEESAEL,

ER 3NN < (I R 2
% - M K %



it




/E&F:ﬁli 20 B 5. \

F1~18FY—0 —rAXDRETHS, TNENLDER
BDZBIREOD Mo BEEZE 1 DBV, BERMICHK 1~18
DEEUT HERERETHY DST &,

196XV 20 FRBXDEMTHS, BYGHREE, 2
ZRMOEERMAICERYT S &,

BENHNIE, FAHRAFOEH 4 =602 x 10%/mol, &
AREHA=8.31 x 10°Pa-L/K-mol) &L, RFEFR
DIEZEFES 2 &,

KH=1.00 C =12.0 0 =16.0 /

=0 — kAKX (R 1~18) |

1 ROKFEEHORNT, RLWBADBEDDITE NN,

@ H.S ® HCl ® HBr
@ HF ® HI ® PH;

2 bR aIicBlT 2tk 5 b, o TV DT &L,

BEM AT, BHBEFORAICL DR R LS TH D,
WEDH DG E O TTH, HFEERE LTREDLR N DS 5,
RIATA L, BEOGFB5F RN L > TREOODW R TH D,
—ICEORVERF T &, BIEORVIESRIE T OR T TI, KFEEAE
ZVE e A

® HAMEE, FRFRETHEFZEFLTHAL TV,

)
@
®
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3 TIIEL ZEERIFOREXTHD, AX, BX, CX [ZH TTE 2 REBELEZER LT
HiFROAFRE LT, ELWHEEITEND,

EN
(X 10°Pa)
| SRR, S . T
5.2
1.013
C
BE
(°C)
AX BX CX
® R AR S R BigiAE
@ FREUE sl R fat i 5HE T AR
® R A7 fhh o AR S AR
@ A S AR AR #R
® S R fat i AREE R
® SFLIE I Ah AR AR Flt it




R4 0.50 mol/L ¥ 500 mL & 2.00 mol/L /Kfg{kF b U 7 LKA 500mL Z#iRAG L= &
x, BATIEE ) L LTHRLIWVVEIZEND, 2720, ZORIGDIGERITR D
w75,

HClaqg + NaOHaq — NaClaq + H,O (&) AH=-56.5k]

D 7.0 @ 14 ® 28 @ 42 ® 49 ® 56

5 WMOIETr 2N —AH OFE L LT, &bEUREAEIEEND,

7 Al (H) + —— 0 (&)

- LA1203 (&)

4 > AH=-838KkJ

4 NaCl (E) + aq — NaClaq ([#) AH=39kJ

7 H'aq + OHaq — HO (&) AH=-56.5k]

7 1 V)

| WRTvzLrE— BpET v 2 e — Ty XL —
@ AT v 2Ly — Rl v Z e — PABET v Z )L e —
®@| Mtz zrv— BTy 20— oy XL e—
@ WL v 21— Il v XL — BIRT v 2L —
® Fflmy 2L — PREET v Z L — Wi v 2 —
® Fflmy 2L — iR v 2N — MREEL v Z L —




B 6 womdoZM | 7 |~ T | @Y TIEEIRLEYARBAOMATIT NN,

o wEmE, AamEEmEc [ 7 |, EREEmEC [ 4 ] EmiRc
B ERY & T BRI B RO D 72 & A ALHI N 2 T D 72 6 O % FIV T

fEs - EMTH D,
7 ot 9 I

@ ikt it~ > A (AV) WA gn —Kk
@ b At~ 7 (V) AL A $h B/
©) b Wt~ 7 (V) Hite —KR
@ G it~ > A (V) T i/
® | b~ Hrav) itk HA A g —R
® | Bt~ Hrav) itk A A g /e
@ | B~ Hrav) itk T3 —K
Wb~ 7 (V) itk T3 I/

©® 0o

M7 BISEEIZET LD 55, IELWDIXEND,

BE RO L X, FUSEE ISR OWRED L 6P, —~EOE R,
WE—ED L, FISHBEL 2 ORISR, FISEEILR L Th 5.
KM E S LBHZELTH, LPREAET 5 L ERLR,
TP R —RR X VRIIE Y, RIGERER K Z S,
Y, 7 ORSORISIE NS < T HME 35 5,




M8 e b/AkFEAK 10.0 mL ICiEA N %, 60 F2ICHEAE LR OEEEIL, 27°C,
1.00x 10°Pa IZHBWT 41.5mL Thole, ZDOE X, BELLMEOYEE (mol)
ELTHRBIIVEIZ END, 72720, KAEKIER X OMRIKOEEOZ(LIT Y T
XHLDET 5,

@ 1.08x1073 @ 1.67x103 @ 2.14x103
@ 2.73x103 ® 3.18x10°3

fBl19 MEREROIREIZET HROFLERD 56, TELWDIXE D,

D BEY TS, TWE ORE ORI S @Ml -~ B A - CRET 5855 %
RiFEEND,

@ FFEEIL, WEOENMBEIZHEIT 203, BE & IIKEFT 5,

® BMEOHEEREHND L, BEELIA A0 b @A mind 5,

@ CEENEAwIET 21RFE T, BT O ES T HEIRTE 50, WS o
Bahd g0 B RKE W,

® 2 ODEHDOREFAENDRKEVNELRBIEITNEL 5,

910 0.10 mol/L ®¥Ef%E 20 mL |Z 0.50 mol/L D/KEE{LT b U 7 AR Z M %, Bz
RAVAI D pH % 1212 L2V, MEZRKER LT R U U AKEEROEHE (mL) & LT,
T SR URAY [N i g WA

@D 15 @ 3.0 ® 45 @ 6.0 ® 75



B 11 A&FEMmREZ VTR (ID KIATRZ 0.50 A OFERT 7720 WEIEKI S Lz, =
DEE, FNEEFOWERE (mol) & LT, &ZbitVWMEiZEND, 72720, ¥BET 5
SURIIKBRICIEf R L 72 nb DL L, 77 77 —EH F=9.65x10*C/mol &3 %,

@ 0.010 @ 0.020 ® 0.030
@ 0.040 ® 0.050 ® 0.060

12 Ag', Zn** BXW Fe* O&FEA T U 2R LTEV, IROT ~)OEANEN B iR
NAHERBA A OE LWHESREIZEND,

T TUE=TAREMZDE, FBEOWENEL D, £z, FAST VB UL
KR EMZ D &, MARBERIRIZE D,

A IaABEH YU LKEREMZ D E, FBEOILENET D,

7 Wb KFEERE AT E, AEALENELD,

7 1 "7
@ Ag Zn2 Fe3*
® Agt Fe¥ 702t
©) Zn? Agt Fe3*
@ Zn2* Fe* Ag
® Fe3* Ag Zn2
® Fe3* Zn* Agt




13 ROALERE 213 A A > D Tk 51 W2 OFREE D FITN < DIZ72 D 7,

MnO; Cr ClI Zn** CuO NH4* NaHCO;

14 OAREEUETF O ICB T E B REIT E R,

Ca(ClO),* 2H,0  + HCl — CaCl, + HO + Cl,

@ 1 @ 2 @ 3 @ 4 ® 6

15 womdoZm | 7 |~ 9 | eonT, KLEmAeEaOMAEIE S,

[ 4R TREND, RFEHK 4 OT VI T TR OO s S
RBEET D, TDH b, AP ORVESET L 1% LI, ]

7 1 V)
@ C4Hg 2 NRR
@ C4Hg 2 TH
©) C4Hg 3 NRH
@ C4Hg 3 TH
® C4Hio 2 RoHB
® C4Hio 2 TH
@ C4Hio 3 RoHB
C4Hio 3 TH

1
oo
1



16 RoOT7Va— VI LEED 55, IELWOIZEND,

T a— IR F VAR O,

=X )= NEBRbT5HE, TERNAEEL D,

TH ) VTEAEROF R U T AL RIE L CHBEERET D,
TR ) = UE TSN a—ZADT L a— LR L > THoL bivd,
TV AXZMTVa—LTH D,

@& 00

17 woitkoZef | 7 |~ 9 | Ic#NT 2 amwiE, DT omER A~C on
PTRANTERIND, ELOEAEIT NN,

[P B IR & IR ORAY L KIS S5 L, MAETT, &
AR LR CEIE LT b &, AKBET b Y 7 AKEEAE A D 2 LT, 15

o (KRR A ER SR B L, MR LT, |

N_9_0H3 N02 NH2
SLLEN G
A B C

Ol0o|lwm|wm|>»|>»|N

W (> O O|m|N
> O|> O0|lm| 0T

@ 0® 0 e




18 kDGR DH L, IELWDILEND,

@ BEHRIT, MEDE ST BARLZZBOEEITH L THRL LI ITEHTE 2,

INEEEREEMEE NS,
@ MBS OTEMEEAL, SREETIER <, FITT I 2 BERAIOIEFIC L - Tk
£5,

@ 1FLAECOEERIE, MBI K-> TEMT S Z L1372, FOWHT S L It RE S,

@ FEFRPOEOEE pH (i pH) IR T L ICRE-TRY, fIZIEATv o
i pH 134 2 Th 5,

® NUVTET T OMKGREAT O DY, H T B DMK IREAT D Z &1k
AN
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DFEBZRIZHE S,
RERMKIE2 TICERAL, EERRNIZER
RextgEE D,

REE, BEHDLSIS,

\

BRERM (x—7 — FAK o=@ED,

LI EEBESERLRAT S &,

19 8ET 20

SN DODH

/

k=t (R 19, 20) |

19 fRFE - KFE - BIELETNERMEEWAITHONT, UTOEREZITo T, IROLE

waidr, EBNZRD T, 1 & 2182 L

EER1 (LBEWA210mg ZuENITEE CRERE ST L 25, KK
3.08 mg, /K 1.26 mg %537,
EEBR2 (LAY A OKERITEREZBI 27,
EE&3 27°C T, {LEW A 18.0 g ZVRfE L 7= /KIEIK 0.300 L D751 8.31 x 10° Pa
ThHo7T,
R (LA A OB E KD X,
M2 (bEMA Oy TRERESTRERD L,
[#2Z451]
19
BT GtEBE) - - - - -
fARkE C3H;z0s
B2 GtEBE - - - - -

312

2FR CoH24015




20 3 AKOREE (A~C) OHiZiE, U TFARE, U FALBATFLEIOT B F LY
UFNBEDNTNDPB A>TV D, ZIUK L TUTFOERREZIT->72, ZAbDLE
MICEAT A1 BLW 21250 T, ARG - TEZ L,

EKE HBRE A BLOB IZFHADOHMEN AL TWDER, REBRE C IIZITBWVLOIE
W DGR A - T\, BERE A~CICAZ ) — L EMZ TN LT-DL,
FNENOWRICHACSE (D KRR E Mz 72 2 A, BRBREB & CHRHKEAETEL
7=,

|1 HBRE A~CICA> T TfbEM 2 iE ATt £, £ 5B H £
RICHAE &,

R 2 RBRE A ICHEE (D KR ZIMA TH REAGE RS R Bl E, 2
BB ERIEDA PR A R L CRIRICHE X

(G221
i 20
Eﬁﬁ:ﬁ 1 A: B: CH3 C: Br
FHEH : A & B I, =+ o o v o e e e e e
XM 2 HBAESRAID) IFOOOHE « ¢ o v v e e .. .
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1,M2 bt homEEEEIZoOWT, LUFORMICEZ X

1 sMERETESWIENSHM LI XN 585 % a~d ISR LTW5, a
~d DHEENEXBIEFZE LT, ELVLDIZEND,

a [MEDOEHEOWIEFIC, MAWBTERSILD,

b % RUETTEIMBHENTER SN D,

¢ IMEDEDNIZERTIT, M/IMIABEE->TL 5,
MEMEBE IS &, MAWBEET T BRILS,

o

b—-a—-¢—4d
b—-c¢c—a—-d

c—2a—-b—-d

®©@ 9 ® 0 0 0

M2 MmMREFEICEEGTOMET, 747V ) =T E2lB#ERO7 4 7V NZEZ DB D
T END,

@® F7ARIV @ bteRIFV» Q@ T @ rrrtrv
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38 MIKED LS AZETAUTOXEFRD (7) ~ (&) Y TUTEB5EMOIELW
AT E N,

A CIRBIFEML S AT DL (7 )b (4 ) BHESh 5, ZORR,
(> ) EEBeE (T ) PRETEDEITR5, (2 ) BT ( F ) %
SfEL SN =2 F—2 MM L CrfE s ZbsE. (| T ) LRET 5,
ZO%, (2 ) OMFHEERGEICRY, ( T ) 747 A FOWENEI D,

7 14 7 I x
@® T % ATP I 7T Caz*
®) T % Caz* TUF IFTr ATP
©) TN Ca?* N4 TIFv ATP
@ TN Na* N4 ATP TIFv
® Ty T Caz* AV T ATP
® SFv Caz* TIFv ATP Na*

-15 -



B4 MHERICET BN T T X LMy T 7 A0 L LT, BoTWEHDITE
AWRN

@ WEMETTTATIE, NatF v AN, KEMD LH U CREEMS A L
I <D,

@ MHIES T T AT, CIIBRALZY K3 L7z LT, BEBMAME T L,
TEEEM 3 FA LI <725,

@ BB T FATHLIHINES T 72 TH, MEAGEWHE LS T 7 2N i

S5,
@ BB T TR MBI T T ATEICEH S REEYEIZT EF L) o Th
Do

® @EM - MHEEOENT, EEVEMEA T OIZARROMEIC L > TikE D,
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15

MRgE O OB

7Z 7%, HERPNREAL THLIIEICELE TORKTORIKDOEEE{bEFRD L
b0 Thb, 777 OFORIICHEL LML B AT E D,

‘_

1he 410" %
..... I =
10-1“ I‘ : 103 ;}
1070 _ i , ®
10°F : : I R
-1‘4).%: ' y : ? ;.-:cll'w -
10 o ! 1 ! 1 l 1 '! .....’«1
40 ({EEg77) 30 20 10 IRTE
() #tdhiz, MEOKRAPOZAFDEEX®
1ELAEZDMETEE L TWB,
D 7TrEFAPR @ RN Q@ AbFAEHIE
@ HERVEE 6 =i#Fh ® Vo

217 -



6 Gkl BEICET2UTOXEROZEM (7). (4) T TUTEDFEADIEL
WHHEEIZ ERD,

& 2 AR T YR D E DN EIIFIET 2 00E, AT L IZkE-oTnD, 2Dk
D IRGEIRIZBWTCEIE A EOLEOZ L% (T ) &),

t FONEZBEY B OB, B FOFE 11 FAKICHY, ZIBNESBE
YB#ED (7 ) THDH, ZOBRTFITIE EERIRMERE WO IBE 2B ER T L
HeRARMER & W O E A BT 03D 0 | fEEE & Bk IR R UE R 23 b DY
B, ZNERFEIT (F ) ITFEET D0, EWIZHEEESIDN DT NIRRT,
ZOEIZ AL (7 ) CERLIZBEEZBTBREFPMEBAET 256, Ri5E
mrEnEng (4 ) Lo,

7 <t

@ gt EEEiCaSR

@ BAS T ¥x v HEET
€) AR SRY i#&1x+1-

@ a7 — RT - L— VG T
® b i) SR IE T

® BRI PORVAL (i

@ AR B RALT 4 v 7 BinT
® BT —L 5y BB A
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M7 ®50Mas HETEFTSELLEZA, TENORINSNIZERD 42% 085 /R0 F
WCHIDIAENT, 18g DX /N EMEMIENTER SN2, Z o™ I7 B OERE
Z16% & L, ROOWMININTZEFR LT X THEA A (NOs) &35&, BINEH
TRHEEA A T g vy B BITWVEIEA RS, 72720, JREiX, N=14, 0=16 &
T 5,

® 1¢g @ 3¢ @ 10¢g @ 30¢g ® 100g ® 300¢g

18 XAMOKINBIRIZETAIUTOXEDOZEM (7)) ~ (F) ICHTLEDIFEADIE
LUWSHE BRI E R,

WRERD (F ) OWMDIHET D7 un 7 4 Lk EONARAEN LT FLF
—x2RINTLE, (A4 ) T 2 ) OGMIEZY, BENEET D,

(7 ) TAUKATP & NADPH (3, #fkfko ( T ) TEIZH/LE
T (& ) oFEEEbI, Fva—R R EREGRIND,

7 1 ) I x
@ Abnr< JEFR T 7247 S F7aA K 73
@ Abnr< SR 247 S F7aA K EE3
©) Abm~ JAFR T K FT7aA K (oS
@ Abm~ el R I VIS F7aA K M5k
® FTaA K S FR 1 K R N=Es EH
® FTaA K S FR K P N=Ee 2 (dE S
@ | F7a4FR bR 1 bR A bww /=9
FTaf R AL FER bR A b~ E£ 3
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9-M12 BR-MBAEINICET LU FOXEEFEAR, BHEICEZ L

BIA TR X L3, HOEMDOGIY N LIZEE 25T DNA O %, BIOEY
®O DNA iz o EHbbE 28I ThHH, ZDL: &, BHNOBRT2ET0EKEY 0 H
TDIC@HlREENMEDIND, £12. BIOREEEZHWD Z & Trillr =iz DNA #
HEORELDbEDLZLHLTED, ZDLE DNA BORN oo a R T 57201
@PCRIENFIAEND Z END D, 9 Lz M5 2 & T, o KIBE 7 & Ofil
DR Te MZERRZ VI BaDL 52 HTED,

19 FH () OFIPREERIZRET 250k & L TIEL WO Enum,

HIFREEEIL, DNA 27 % L (IEE) 7efiE COllrd 5,

[ CHIFREE % C DNA ZUIlr3 2 & 26 O HEMOEERESNIMEMICR 5,

B2 D HIRREEHE T DNA Z8IWr3 5 & 2 6 ORI OE R SNITFHAIZ 2 5,

70 2 I RIS COIMr & 472 DNA WA Rl T 28 & R > TOIUZS 3RS
T2,

® © O 6

10 TF#Es(b) OB L LT bR DlX L,

® HrI7—E @ 77—t ® DNAVUAG—E

@ DNARYAT—E ©® DNA~ULI—E ® WEREREE

-20 -



111 T#E () ® PCR EICHT DRtk & L TR bl 2R DT L,

D REEREEEEYA 7L 1EIT LI DNA N 4FIZHEZ ADT, 20 [\IEEDH
A IVTRKEIZDNA 258552 N TE 5,
Q@ KRIBEREDEMERND Z L, RBENTDNA KA ZHEESESLZ LN T

x5,
® RGN EETHY . W 37°C 12 L T DNA OERATHhiLS,

s

@ oD DNA ORE S (B5F8) 2D, 7T =27 L&V TER
VKENZIT D &, KREROFIEEBEEHENEL 725,

12 FHEd ORBEICET SR E L TR bEYIZ2DIE END,

@ HWETLBIEFORGE TORIAZ@HICHIET 572012, GFP R E0d0t%

T DRI ENRAHIND,
@ HEHEZ ERICEL O RBEICEGFEAEAT I L X BEIRO 7T 2 FE L

¥ 5 DNA IS D,
® BEFHIEZZTHRIOKRBEIL, 7o BT Ui EOTAWEIZHT DittEsE b

STV 5D,
@ KBEBZEFAWCE MIERRZ VR B A KEAEFET D2 L, B e

THLINERL STV,

-21 -



13 HAAREEOLIALLT, IELWLWDIFEND,

B I & B BiikEA
~rsu7y— Ik b REA
SRR

MHC $UFE#RIC L D 7 = — @]
IgE HURIZ L B 7 LAV — Uik

©® © 0

14 ZXHOKRAPELRMCKE L, MEFOREPMA NS [THFES ) O F2)R
K& UClie b bl 22 R V€ v OERRE kIT S,

XETARSINDA—F
TF L DU
DR DRSS

RTIEONLDYA P A=

® © 0

22



15 FEFERICET DU TOXEPOZEM (F) ~ (F) IZHTUIELENOIELNY
AT END,

THAAF T )DMHTHY KO (4 ) 705 EAEFDOIRE MG E D,
=, T AR (v ) EMTHY . HORHED (T ) 725 EAEFOTAMGE
Do ZOXIICHARICHLTRIGT2MEZ () &),

7 1 P T *
@ & H &< FH < JeRE T
@ A < FH &< JeRE T
©), A &< FH #< A JE
@ A < FH &< A JE
® RiH &< kA #< JeSEE
® FH #< KH k< JeSAE
@ FH &< &H < H A M
FH #< kA k< H A M

-23-




16 ANFTFTOEROBRBIETLIERTHS, DL I, REANFTETBASTH
B SN O PITRBAANT T2 AT, —ERFERGE L CTHR OO/ FFI3RAD
FEThol, HVT, a~e DEBRE —ERFHITT - 7ZBRICRTOANT TR T 5 5%
R R 2 EUHEARIT NN, 7272 L, 2 TOERIZER 20°COEM:TIT o7,

)
a LT TFEAND b IFLVYAHREAND
\\
v
o -y EEMHT B 4 FA R4SV EREEGT

@ a, b @ a, ¢ @ a d @ a, e ® b, ¢
® b, d @ b, e ® a b ¢ ® a ¢ d @ a, ¢, e

24 -



17 ARE BEARRUAFEREDNSEHMELTZE T, TOREBEHMHRFLIZD
TEDRENRS T2 THRNZFF>TWD, 2O &) AERRROLEMIZET itk
LT, mBEYIZRE DI LN

[y

@ HEHALE, PL<EIC L > TR LR, EHPNITTEORE~EE T DRE 245

B
@ EiheiFx, L<EUC R D ZE A/ NS <A, TOREBEHER T 2RI &2 46T,
@ EMBERMEN S WAERRIT L, 2 ST S IEFIHERVEINICH D,
@ HEENKIL L TV L EBETOARRRIT, WHICELAERR LY QBT

E

VY,
® ERROZEMIT. B LET NP OFMm S L. ZAREREVIEE D ORE

- 25 -



118 R HHAEMERICKT DAES (W) & —KiHEE REY) OxxLx—
WXD—HEELDbEDThHD, ZOERBRITEIT D RBBMER O HL ¥ —2)%

(EEHEPS —RHBEE~DOTZ XNV F—2R) & L TROEYR O END, 272

L. TRLF =PRI, HOLRBEEBFLT D2 F—RE, TORIOREENE
NRAMET 2 =X =B TEH ST TROD B D LT 5,

bHRBEPEVFEILT 2R ¥ —&
TRF—HR (%) =

x 100
ZFORIOFREMEHEET H =R ¥ — &

SR 5E TALE—E

IR (x 10° kd/ (- 4))
KR PE B 1000

PEH
I 400
EaE 200

— R E R & 100
I 80

D 5% @ 10 % ® 17 % @ 20 % ® 50 %

- 26 -



f19-f20 £EMOSIICET LU TOXEEZGA, FHWICEX L,

EMOWRD 3OO RAAL AT EREAEM. (7 ). 4 )mEshs. (7 )
EC A DNIREEEHD( o ) ERAWTERRITRERIC L > T ( 7 )
RAA T, REAEMORN -2 5D TE Y | AL FEE R AT O MILRE LY,
KEESCHLBE O K 5 R REBAEM R ENREENLTVD, —FH. (4 ) FAAL T
ERCERRE 2 & MRERE R SICERTDREAMR G I TS, BUETIT
BN ET LT WREICAFT T 2R A SN TN,

19 XPozE (7) ~ (2) I8 TUTEDFEAOIE LWMAEEIXEND,

7 1 ”
@® B T—%7 (HHIE) DNA
@ ] T—x%7 (hHIE) J 7R Y —2 RNA
® HHEA 7T—x7 (M) VLAV
@ | T—x7 (i) B DNA
® | 77 (hHlE) A J 7R Y —24 RNA
® | 7T—F7 (HHE) il YZaVE
20 # FAAS S TIEBEMOE LOMAEE Shn,

Hi%EY 7 4
@ AL TN TIT A B AR
@ W R B B KL
©) = LI ok A S A B
@ AN K S NN
® b EAEd AR R 773397

-27 -
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BT 12EH D

BEFIETNETNOERBORRZROFALS 1 DEY, BERMKIC
(1] ~[9] o4 TIEMERETEYDORT L&,

I | [FEEdRERETY, ¥—V — FRBOZREICHESES BT

\éﬁﬂﬁL'C(TiéL\o )

|

(1) AFeim EIC#ESELVA L ELBRHD, ENLVAIFTELB IV bELS, BLOE
EDET A (MThHDH, E/VADREEDRP NS, KRS L (m) 2BV
B 0RE D& Q 2T, /IEREKVEEE 45°0REZ LTI IO EHICHES V
(m/s) TEAT EF 72 & 24, /NERITHIDMR 24 Tl Q IZBIEE LTz,

ZDOEEDHEEY (m/e)DEE LTIELWWEDZE, ROO~@nbE~R, 72771, ®AH

MEEORE S% g (m/sd) & L, LRIPUIEHTES b0 LT 5, (m/s)

BEE V (m/s)
[ Lo=mT T INER
P A 45° Q
Q .
EILA
E LB
| L |
g g g

VLT L L+h ®L 2(L+ h) DL
® L % ® gL @ Jg(L+h) 2\/g(L+h)

-29.



(2) KFETHZITRDEDRED BT, B 10.0 kg DBEHEBEFIELTND, TORED
FIZER 1.00kg O/IVERBRESN TV, BEEOEEICLY, IMkEEEHIIH L
THF~HES 15.0 m/s THRIBLIZE 25, Witk BEIIRTF~#EH L2, HHER
DEEDEEy (m/s)DEICKE BTN DERDODO~QD 5 L b —2iE~R, 72721, K
& DEEEERESIPUL A C X, SHICET 2RI H0E L, ORI I DKFRSy
EHi b0 LT 5, [[2 ]ms)

D 0.50 ® 1.00 ® 1.25 @ 1.30
® 1.36 ® 1.50 @ 2.00 2.67

3) KoLz, A S00Hz OF % H3FIR S 2NHX 20.0 m/s TEHRIFE O [ZiES5W\T
W5, BIE O bEIE SIZID)-> THE 5.00m/s THBEIL TS, %#H4% 330m/s & L
7=l &, BUAENE L AR f H)OEICERHITWH D%, IRODO~QD 9 Hinh — Dok

~, (H7)

=R &8
S @)
20.0 m/s 5.00 m/s
@ 515 ® 520 ® 528 @ 532
® 540 ® 552 @ 568 575
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4) Ko XH1z, EFEOKTERICH SO SEMEZBHE L, ThEhoER®E%q, Q,
Q, QtL, g=15x10°C, Q =-3.0x10°C TH 5, BXAE qOAEME< FHEXS
NONHH X, QOELKE ODEE LTELVWLEDZ, ROO~QD ) Hvh —ojt

~, ©)

® S)
q Q
Q Q'
S O
D -6V2x10° @ —6.0x 105 ® —3v2x10° @ —3x10°
® 3 x10° ® 3v2 x 105 @ 6 x 105 ® 6v2 x 105
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(6) RDX oIz, mEOHF LWV 2 OB A I d7Z08EL T Tl = o7 o —2AF
v, EEHV, OBFME AL vF S B LT,

AL v F SEHAL, HCREARB LI X, 20T U —ICE X ONTZEWZQy,
HETRNLX—2W, & T 5, MIKEOENAEITV, ThoTe, £DHKk, A vF SEHE,
AT Y — OO A2 dD H2dI2P > < W LIRF 20, ko3 & LI
BERD 4 OFBERE T ERIBRITHALL,

U EOBEEITo T oD a2y T o — DB X LT —WIE, &L DOFHETR/LIX—
WoDfIfHZ 72 570, BB S DED~BD 5 Hhvh D,

AAYTFS
— o ——
. £ER
B d

Y. £ER

1 1 1 1
®§ <DZ ®§ @5
®1 ® 2 @ 3 ® 4

(6) AT FICERE S MR > T DB R 60.0kg D AT 6 < BEAHDK X S(N)ITH
HiTVMEZ, ROO~Q@6H—o~, 7ok, HIER LIZHBIT 2 ENIMEEORKE I % 9.8
m/s? L, HEICHTZENMEEOKRE S %, HWEKD 65D 1 T35, [ 6 ]| (N

O 9.8 © 58.8 ® 98 @ 163
® 196 ® 360 @ 588 980
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11

MILTW D, W ORIZIE

b Tk, VA ]

UHE—A OFEwmE, A

x5, VIUE—AIZ
é(}

KD X 51, 720 57K RIZWIEfERSD — oD ) ¥ —A, B S —E#E EIZE
BEABHTCEZ DA T TELRS LOY R M BRI 417
NIHVV o —NE, [EE MR- TARICEIC 2N TE D, v

WHEESNTEY, YU ¥ —B 3K FEHRICHBICEET

v A —B 2% ng mol DEEKIRBE A I LTV

NAROENZp, BEX TTHY, VI F—BIUOEA M2l L CRIEIZANR L
TCBAHTE B0, [EOREILFEIZ TICRIZNATWS, 1hDIZ ) v F—A,

YU —BADKIEDOET T E HIZ

LELL, VYA —DEXITEHETEX S,

v E—A v X—B

WrmES

Hy

Xo

(1) Zorx, FHOMNLYU X —B OAME TOERx & LTIELWL D%,
KOD~®D 5 B b —DA,

(na + ng)RT

L
DL+ o5

ngRT
pS

® L+

(np — ng)RT

L
® L+ o5

S
@ L+ P

(ngy — ng)RT

naRT

L
@ L+ 05

(na + ng)LRT

@ oS

pS

L+ ——
© (na + ng)RT

(np + ng)RT

LpS
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iz, VU= BOLAWIKTETAERSINNEZML, o< EBEISE, £O
AN AL O 70D OHRE x = x, 1270 % & THEM LTz,

2) Zokx, VI UHE—ANDODZURDIEIppl LTIELWE D%, IROO~®D 9 Hh

B — DR,

® oD ® oD
® (r;A(:l Ti})?T @ (na +SZT)LRT
© Soen ® SrD
® v D e

B) Zolx, FRONOLER M OEHEE TCORML S LTIELWLEDZE, RODO~®
D5 bis o, [9]

na(x, + L) ® ng(x, + L)
ny + ng na + np
naXy
+ ~L —A1
@ (na +np)(x, ) s + g
na(x; — L) ® ng(x; — L)
ny + ng na + np
Ny :
®
(na +ng)(xy — L) (na +ng)(x; — L)
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1

e m, EOBRqE O/ % IR

DX HIT, RELOBWS BimaFEEL, TimilE
22

VAT, AKEENTRORMOMEIZHE O Z2Hb & LI-FRIER 2 S5,
FEATEObDOL L, HOMEEEZgE T 5,
PEERDETTA LM & O—FRREHE, (B, >0) OPIZHDLE, RBEEMRE 72

THZ0, AEEZw, & D,

[N

=5
0 i
]
I Ey| |E;
i
]
I
------ Foeee
INER ‘O \\\

WIZ, NEKOEEME Effqa ZDEFICLT, BHEZHMEST A T EDO—KRRERE,

(CEZ, RPMEMERTAEZRLOL 0D L) FEMESZ SE-E 5, AEEIT

wy kol

(1) $hiE LW & OBBE BN TVWD L X, NRIZEBS IO HWApH0%2KD X,

(2) BHOWIE%, E, w, w,ZHWTHRE, m, g, qdbFEHALTL,

(3) TEEBE, L E, DR S D A %:21%0, JINER DB Z;g Thot bt s,
1 1

22 pEERD X,

w1

IoEE, AFEY, Ew,Dit
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///h)%%ﬁ,giﬁﬁ® @¢@Hﬁ%7,4,¢,u¢,‘\\\
Y—Zv—bO—, £, 0, 1 2, -, 9OREPHTA,

IFNFN—2FTONEL T3, EdEYRTLECHTE
METHYOLT L,
MEMFOMEES I - LIS L A& Ric~—23352 L,
(2) BEADNDECIR 25E1E, BTEIE (2 RS TcE Ry
EDn#) ic$5 L,
(3) BEAICREAHN 2561, WEohidmdbfEHEBICcT L2 L,

il z 1ZVI2088, 2430k 51T 3,

@ (izzdmEcs, ~—27 o — b Ao EEic mEE s

k LIREEFIRL T E b, /

1]

ROERNTE 2 K

=

(n (x—4)(x—6)(x+1)(x+3) 2RI DL
e Ed i Rl G B R R oD

(2) (2 = 3x +6)(x* —x+6) — 15> ZRE i d 5 &

(x? —x)(x2+x+) Th s,

(3) AABCIZBWT, AB=6, BC=5, CA=7 ¢35, ZDLx,

—

v 2| ]
o
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a<b £ %, a, bEEL 10 HORET — 2038 %,

a b 34 29 85 26 73 62 91 47

ZOF—HICONT, PRAEA 60, 3 MR TS ThB L X,
a=|F Y|, b=|T k| TH 5,

WAICITREK 2 ML Ak 4, MBICITREKAMME AR 1L AR ASTNES,
T, MANPDEKZ IERYHELTEBIZANS,
WIZ, WBME 2 EOERAERFFCEY 17,

j—
Zolx, WBALIY L 2 [HOEKNF UEATH D MR ThHD,

1
WD DA T AN Mz 5 T &I, TOHDORS ) 5 Ekbihd b o

1

L5, WE, nlERTET 7 ARSI E & X, Loman T
INEL 2B L EDENOEEn 1T R /| TH B,
7272 L, logio2=0.3010, logi03=0.4771 &35,
i&ﬁ”{an}zﬁ dn+1 — an:3n - 1 %?ﬁf: L/) 73)/) a1:5 @&%)
awn=/N B 7 Tj?)%)o
y= /2 (sinx—cos x) (0=x<2n) D KEE L O/ MlEZ KD 5 &,
[<]
fekiins = = n orE[Rleny, g - ZHn ocs[z 2]
»Hb,
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(=]

e

20A +30B +40C = 0 Ziii/z LT\ %,
ZOLE, LTOFEMWIER L.

(1) [EROA LHEMBBCOREAZP LT5 L&,

pxisy BC 2[ 7] : [4]oseicmad s,

(2) OBLOCOWHEIT = , —fA¥ OBC DiHffli — Th s,
77
(3)  #HH AP OE X% , W BCOESIT —/—mm— Th b,

4
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(Fei)
2ODB y= x> +2x+3 L y=x2+6x 3NH D,
ZoLE, LTFOFMOMCEZ K,

(1) 2o0khHIcIE LT S EMO TR ZRD X,
(2) (1) TRDIZERE 2 SOHhHR & THE T 55 Oz kK &,
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[I] (F1—F94) TEEOETHMERA2DDERNE S,

1 (Dmarch @farther (Bwarm @farm
2 (Dculture (@accustom Bcousin @cease
13 (Dgoose @booth ®school @wool
i 4 (Dmachine @chorus (Pstomach @Christmas

[11] (BI5—FI8) 727ty FOfiEsfbs Bz bDrERE X\,

R5 (Dexcitement (@development  (3government  (dagreement
6 Deffort (2equal ®income @destroy
7 (Ddegree @)coffee (3shampoo @career

8 (Dphilosophy (2advantageous (technology @geography

[111] mo—Ri15) ( ) ICAND DICED YR b O &ERE X\,

9 Not only Takeshi but also his friends ( ) interested in the project.
(Dhas been @was ®is ®are
110 I'mlooking forward to ( )from you soon.
(Dheard (@hearing (3®be heard ®to hear
11 1 This book is worth ( ).
(Dto read (@reads (dreading @®read
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12 Ihave two sisters. One is a doctor, and ( ) is a lawyer.
(Dthe other (@others (3another @®any

113 I'm so happy. This book is exactly ( ) I wanted.
(Dwhere @which (®what @®that

114 The doctor ordered a blood test to check the patient’s glucose ( ).

(Mlocal @level (legal @label
115 The nurse asked the patient to breathe ( ) during the test.
(Ddeepen (2deep (3deeply @depth

[IV] B916—F120) &FIOD~GDHEA I ~% 2 T 22 & fiv. LA L
X, fREIE (16 ) ~( 20 ) TAZDDHEZTEEZDLT &, Ik, &
RIEOHEE T HEHICHKY T A3BATH-oThH, INCFETHRILLTW 3,

16 HAFELWEERZ O WEEEICERD 2D LIk,
Not ( Y( 16 ) ( ) ( ) ( ) harmful to your health.

@ sleep (2getting Bbe @Dregular (®may

M1 7 ZIIRD 2 E5DEmAZE > T3,
She has ( )( Y( 17 ) ( ) ( ) I have.

(Dmany (2manga books ~ Btwice ®as (®as

Ml18 KRATHICLIESHEPIIT LW X7,
( )y( 18 ) ( ) ( ) ( ), it looks like it will rain all week.

(Dforecast  @xthe Bto @weather (®according
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19 HLOBEICOVWTH oL XK HA>THEARZTTH -7,
IC )C )(19)(C ) ( ) abouther past.

Mmore 2should ®much @known (®have

M20 FbARKAZLIFHRTETELLICARLITHS ),
Ik )(20)C )

() () we can travel in space.
Dbe @will (®before ®not (Blong

[V] B2 1-f25) Xkoaszzsic () HicA2EEAESEY S 0%
DO~DDLEDHH 5B X vy,

fi21
Yumi: Did you get a taxi home last night?
Andy: Yes, I did. Without the money you lent me, [ () made it home.

hadn’t
wouldn’t

wouldn’t have

® 06

wasn’t having

22
Meg: John, can you wait two more minutes?

John: Take your time, Meg. I'm ready to go ( ) you want to leave.

whatever
whenever

whichever

® 0O 6

wherever
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23

Anne: Do you know what has become of him?

Dan: Well, ( ) T know, he is now working for developing countries.
@D as much as
(2 assoon as
3 aslong as
@ as far as
24

Elly: Is there any milk left in the jar, Susan?
Susan: Yes, ( ).

few
little

a little

® 0O 6

a few

25
Jim: I can’t believe Mike didn’t pass the test.
Eve: Well, he had a big ( ). He had the flu and couldn’t prepare at all for a week

before the test.

disadvantage
tendency

opportunity

® @O 6

equipment
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[VI] (B2 6—F27) ROWTHRFHEATEEINCEZ X\,

Clean-Up Day

Lisa usually takes walks around her neighborhood. Today, she tried a new area. She
walked along the road from her house to a local park. Lisa was surprised (i 26 )
garbage on the ground. She felt sad. She never saw so much garbage when she drove by
in the car on her way to school. She decided to do something about it

That night, Lisa talked to her friends and asked them to help her clean up. She told
them to meet at her house at eight the next morning and to bring garbage bags and gloves.
When everyone arrived, they walked to the road and started to put the garbage into their
bags. People in cars waved at them, and people walking their dogs thanked them for their
service. ( [ 27 ), Lisa and her friends felt great. The road looked clean, and they

were happy to help improve the environment.

26 () WICAZERHPRDEY 2D DEO~DDOXLEDOHH LEDE X\,

by the type of
by the amount of

to find no

®» © O 6

to see some interesting

27 () WCAZEHRPRDEY 2D DEO~DDOXLEDOHH HEDE X\,

Despite this
Recently
In order to continue

After they finished

® O 6
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[VII] (R28-B132) Ro#hzA cREMICEL L.

Medicines (] 28 )to treat illnesses and relieve symptoms. When we take a
medicine, it is absorbed into the bloodstream and carried throughout the body.
Painkillers, for example, reduce pain by blocking signals that travel from the nerves to
the brain. Fever-reducing medicines can also help lower body temperature when we have
a cold or the flu. Some medicines are designed to act quickly, while others work slowly
and must be taken for several days to show their full ( 29 ).

Some medicines must be taken after meals so that they do not ( [& 30 ) the
stomach, while others work better on an empty stomach. In addition, certain medicines
should not be taken together with alcohol or other drugs, because unexpected reactions
may occur.

For these reasons, it is important to follow the instructions carefully and only take
medicines in the correct way. Taking too much medicine or using it without proper
guidance can be harmful to our health. When we use medicines wisely, they can save lives

and help us recover more quickly from illness.

4 28
Which word fits the sentence?

D hasused (@ areused @ used @ wuses

R 29
Which word fits the sentence?

@O memory (@ cost (3 effect @ color

4 30
Which word fits the sentence?

(D protect @ cool (@ irritate @ replace
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i 31

Which statement correctly describes painkillers according to this passage?

(D They help the body sleep better.
(2) They block pain signals to the brain.
(3 They increase body temperature.

@ They make the stomach stronger.

32
What would be the main idea of this passage?

@© BRREN

@ DM & ZRMRTTE
® PUEMHEDNEL

@ fREAA D AR 75

[VIII) (F133—F35) RO THFACREBICE LA X\,

In recent years, many people have started riding bicycles to work or school instead of
driving cars. This trend began because of rising fuel prices and a desire to stay
healthier. It also helps the environment by reducing air pollution. However, not
everything is easy. Beginners often struggle with traffic, bad weather, or steep hills.
Some give up after one month. Still, those who continue say the fresh air and sense of
freedom are worth the effort. Clearly, cycling has real benefits, but the ( [ 34 ) of this
activity are also important to understand. We should think carefully before deciding to

leave the car at home every day.
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4 33 According to the passage above, which of the following is true?
(D Cycling is always better than driving.
(2) Many people start cycling because of high fuel prices and health reasons.
(3 There are only benefits for everyone from cycling.

(@ People who try cycling all improve quickly and enjoy better health.

i 34 ( T A B DY 78 D DEFEU R T 0,

(D benefits @) difficulties Q) freedom and fresh air @) costs

i 35 ( T A B iDL 72 b DEFEU R T 0,

Last Sunday, I visited an art gallery with my best friend. We saw an elderly painter
showing his newest work on the main wall. His brush moved slowly and with complete
control. The colors mixed perfectly, and the picture seemed almost alive. Many visitors
stood quietly in front of it, and some were even wiping away tears. When he finally
stepped back and bowed, everyone gave him warm applause. I was really moved
because ( 935 ).

(D the colors all seemed to clash strangely.
(2 my friend didn’t wait until the end of the performance.
(3 I had never seen such a beautiful painting created with such simple tools before.

@ the gallery was closing soon.
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