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VIZRERE (T AV R =T) B, mvﬁﬁhwz)us]mﬁumuf@m,
[19 |oaReoTva, (18, [19 1TUTIILRLBULLNE, KkND~E
D HE—OF ORI S, BEFT[ 18, |19

© HH @ 8F @ BT D T © &R
© BT

)

EH 2 ORERT I MOUEL 12 Lok 20BHEIET BT 1EH200
HEORA| 20 [Eve [0 (S TEEAFEWE L ORLELLLOE, KOD~®
D RO 5, BEEE 2

D #HxEE © TrEE O HOHE D ESfEE & afm
© BIRE

(3) A |21 ORETRERFBEBI LV, L 23 |[¥HLE
Y. 21 |~ 23 lisciiza /nJ&L(ﬁM& tcwvf&, dxﬁ\l)N@,V)rPfJ"')"

SFOREUL S, BAKS 2

O EE QD W 3 R D OkEE  ® AR
® "/E D sl ® #W O 4

[6] KOXBEFEAT, #Bo (1), (2) OMVIZOVWTELL SV,

waEs] 2 - %]
gHoLE 2 |~[ 3 rds. (2] [a] [l E [3 |07 3 egne

BOLRKAECHLA, 8 |e[ 30 [BEEL b [ 82 R TR ML CRIBT 5

29 | 31 |EROKTL L KB LTAEERET 2. W [0] [31,
EU35 |1, BEROKEMESRELE, 20 | 31 |50 34 EAERIOKES B4
Ly 5o [ 28 ], [33 B4 00 35 [@AKEICER L2 W RINEICEISRT 5,
[ 30 [ AsEBE e AHBIER L VA, EAICHET 5. | 3 [EARBICERT 50 BW
B IR L e | 33 |6 35 [CRIAES | 3 [HEM [ 35 [rEmE kot

28 |~| 35 LT E2EBONKLT 2 ROO~BDORN 5 —2FDBUIL SV,

s @ W

L Ca @ Ag @ Fe @ Pb & Cu

® Zn @ Au ® Sn

P

(2) KOO~ EF/OT TREE ZETRMEBIHER LIS b o S, —
U R, WEES] 36

T Ag @ Cu @& Pb & 7n 2 Al

— 10—



it &%

M AR (RiY)

[7] koftaly (1)~(4) O FEERFLARFORLEEL. KOD~E0HH5—D0FD
BUL S, 220, ALLOE#HNELTRATY Lv, BEET 37 |~| 40

(1) (COOH), 3 |

(2) HCIO, E

(3) K.Cr;0: [39

(4) H;PO, (40~
© -2 -1 3 +1 & +2 B +3
® +4 +5 @ +6

=

L ¢ ma —ma

LENSHIUL, ETRILROEEE) 2 &,
H=1.0 Cc=12.0 0=16.0 U =238.0

[1] BEoOEELHHII T, ROy B, 2) AR SV,

Bl koxEo[ 1 |~ 6 WS Tii amE, EERY, Ml LORLESL L0,
BOD~O0 3 bab—oFoBU R s, WEES 1 ~] 6

BFEEL D $ CEFE, WCOPOBUSORTHNT Do TRHOBERTRE VL,
FFHITEG b oAb, K&, Lk MALv). EFRIoRETasE8Troriil
WEoTHY, KA 1 JMOTTFHALZ LA TE D, BFOWOETEEAL L TR
FRU L K B S BEWCRE STy e fle LT, [ 2 BFTR, 9Mom
FoB[ 1 A KBIIAY, BRYO_3 MALEIIAD, $72, U Y ETFORTE[ 4 ]
WALBEAY, 5 [AEMBIIAL, MTOIORTI 5, HbMIOETFRIRES
NB2ETOILE 6 |LMR,

T ®RABRET @& BMEET 3 C @ F & 2

& 3 @ 5 & 6 @ 7 @ 8

M2 KOA~DOSH - BEOBMIIHV SR FLE LT, ROMELRIEFLEE, %0

LR, BEET 7 |~[10]

L~DD ) B s —

A BRERSR (1) ToRRI % LR E GBS ) 7 20 SMEEO R ) Y AR B 5
B. aogLaviba ) s AxGLkEREAFY » 2 ART, avkeayitan
Lagpit e

C. AY /= NAELREUPSBEDRG A Y /= EH T,

[

LA @ A @ 5% @ AEE & M

[£t] 2 Trui
o F#EB O su~vbrIT—

41



L ¢ ma —ma

[2] WROEMIZOVT, KO (Bl 2) 1ZHLR S0,

M1 BEREFTRICDOVT, KOLED 11 |~[ 15 N CirE sAn), 5he LTib
HL b0k, BOD~O0H b b—2TORIL S, BEES 1L |~ 15

BT L MBS D TAS B L 30 1.7 x 1079g Thb, £/ K
BOROECE SND YT VAN 12 g ThD. BEOMBEILBT B0, HELTD
R, 2ORT LEO LT AR (13 ) 2#MuaIr T £958Y
RT b BFOUMORE SARTH A, 1 126 &S0 CHRTEO R T-E &M
PRHONE. TOMEEDFTO 15 [k,

@ Aysn &

® &

& M @ AR & T8
® Bl ® 40x10% @ 40x107%

M2 0T, 1.013 x 10°Pa (% BT, 2.8LOEHE E® DN DB, KD
(A)~(C) OBEZELTHRLBEYNLLOEZNZNL~EO ) b b—2F 2%,
R
®THEA PO Ny = 6.0 x 10%/mol & 5.,
faEgs| 16 |~ 18

(A) ZORBUEEINEGFOH - 16

D 03X 0P @ TE5x10%K @ 1.5x10718
3.0x 1078 & 6.0x10°MH

(B) ZORBIBECHLE XDER - [17]

D 05g @& 1.0g ©® 2.0g @& 40g & 6.0g

[4] ERWHOBE KIS OWT, KO (1)~(5) OREOREHES LTRLMLE
Fiiw (AR 25, 20®EE (BH) 2580, ELVllaEbE ¥ ToO~0 3
Epb—oF oMU S, BEES 24 ~| =

(1) Fruwa [z#] (2) #y>r [5] (3) ¥ruvE 2]

(4) 8% |2 (5) 5L |28

LARD
(7) ke (£) Ak L7z#H 7 A0AMR (7)) RKYVIFLUER
() Ak (F)  DRITGFTHEERT () #\per

(¥) Tr7nud

[(B#)
(a) KRRERLHL LT L7280
(b) R THAERED D
(c) KWk THHT 0
(d) ZELPTHRBEKT S0
(e) BMURFRERIGTH7:0
(f) BRRATHETLLD
(g) WA H L0

T (7)Eld) @ el @ ) Elg © (7)) & le)
& () & (b)) ® (r)&la) @ &) &le) ® )& (f)

[3] THEECZOWT, KOXEEHS, BOA~COMVIZEZL SV,
WEET 19 ~ 23]

PRIHEDERE T 720 0.10mol/L @3 = JEIZKEH 10.0mL %, 2838 X & BHvCiad
WECH, BRRYICAN, BB ZICANAKERILT M) Y AKERTHEELZL IS 12.5mL
P 7o $7AEE10.0mL K& MATI00.0mL & L, #010.0mL % EEROKEL
P Y AKERCHELAZLZA, $.0mL 2% L7,

A COEBRCEALL ER) B8x[19 ] BEY 20,
BHZ 2 [02kE ROD~BOD S bipb—2F 05

Vg S

D) T=HNE—H— Vol b

@ AAT7F A2 BAE~y b

@& F—pEey b ARERy R

D ARTY T — =752 (X) Yy (Z)

B. TOFEBRTHMH L7KBEEF MUY AKGROETVRE L L OO EHE L L O 2 ROD~
BN bt —DBUE S, | 2

D 0.04mol/L @ 0.08mol/L. & 0.16mol/L
@ 0.32mol/L & 0.64mol/L

C. AT U OREBRD EVBEL L TR OBEN 2 b DEROT~E0 ) L b —0E 0% &
Vo

w7275, REETOBET N CHME T 5o 23

O 0.144mol/L @ 0.288mol/L. & 0.720 mol/L
@ 1.440 mol/L G 7.200 mol/L

[5] EHWILEWIoWT, RO I, 2) IKEL LSV,

M1 koHED| 29 ~ 3 [T THEAEAL LTRVEN R L0,
e DT OBOR S . RERT 29 |~ 8]

Aeam e g (2] | 30 |2 LeBnER LT A LewT, WRTEROBMED
Tod, LOWOMMELE T, REL 20 OIS AALEYE RILKHE L VY, fik
fit L BRI O, RERCAHOBOA TS CBROOBE, (3 |Evd, 35108
RRIAEDH b, REFT M &2 VA 008, (2 Low, SEGEY 1S
Sbo%E[3]Eva, £ LEBOBTIIECTHEEE S LBFEOKE 3 L),

T TRy & TAxs & T @ EE
& ek gl LR @ FEABMEKE 8 kH
9 #2FE &3

B2 RUERTREBO~D03 5, ThI—N, Sy, TIVIENETREALEYEEY
&G, L, BEOIETEARD L. e WUESERVELEACTE v,

g% |~[39

0 ChHe=CH-CH;
CH:-C-OH  CHy=CH,—OH  H:N—CH,~CH,~CH:~CH:~NH:  OH OH OH
@ ® @

FRAVARY
c
H-C” ‘g/—H
H-C. G+ o o
H /N OH ! " [
CH;~C~CHs  HO—C—CH,~CH,=C~OH
® O} @
FHT— e EAREINES
FRY e [3 |
TRy e 3]



ﬁﬁ%ﬁ “‘ﬂng_

it &%

[6] MHIZoWT, ROMv (M1, 2) IHEZR SV,

Bl W gio| 40 ~[ 4 BT EBED, EEAL LTRLGESLbOE, Hob~
CO3 b= FORIG S, HEFE 0 ~ M|

B TR T 10 |EESNB, TOMBIETS 5 FIRILAE RN CREERIEE 2 &
B, —EABBL RIS LB, FOLE, AL BT B, BIELOWEE .
SHUHEEE BEAHGT 50 L CTRBATERENEY, Lok EoBE0I LR 42 &
Wi, EF BROFHEAWEBA LR SEL . T T r R LT — AN BB, Ty
32 HBRO L AMEE b0 b 0SB (413, [41 10X o THEE
AL, ZOEREHCT, FrTCOAMENNLI LN TED,

O Tin-A O 7IiuxyFy @ KTFEES O sUal Mg
& krink ® AAMFEFLLE @ 2 b
& FUEFIURE @ CmEHOn @ Cm(HNn

M2 BENETSL0EE, KOD~E0 5 b b —DROE SV, BEES| 5

@ Aro—-Ax @ TNIP-A

& wntr—A  ® FrF—A

it %

Pnﬂ%g _‘ﬁy"i B

T
| BEAHIE BTREROEEED 28,

. H=1.0 Cc=12.0 0=16.0 Na =23.0

[1] MEOHWM LLFERESGII VT, KOMWw (Bl ~4) IKEL RS0,
BEES 1|~ 10|

fi1

DOWEEMPEEREMIESE L2 S ve 2L, BEONF DL,
mEEY 1|~ 4]

wmg 1| e] 2 wBew: 3|4
D ffik @ x2ys-n B Ak @ R

Fi2 JEFHD 20 F TOMBEFIIMTHEE LT, BUYEELLO2ROT~D0H 5

D FUETFREOR A &) Lk, 44 v OHATKE I LEFHOIELERAA
E0OT, 4 FORESIINEL A D,

ROIMOETRATMLETF LS Lid, BAAERE, EFETHFIREVCEERT
DRESLKREL LS,

& EHTPHBAA sl sld, RUIMIOEFELSHBRFHFRL ShEDThE

{Tebs
@ FFARAA 0D L&, ROMUOBFRICHFLIZETARES LD TR
EL b,

13

4

AT SEi E LT, bR b DR KOD

e E 6 |

B0 L s —DBU L E W,

O Bfofrbitid, BTrFOREFESH 20T, BFETISHEL Twa,
@ BETORESE RFEONE S1FELV.

@ HFoHSE, EFUEINBTLAFOEEOANIIIRS Ly,

@ ROGIMIOEFRALREATHLEFLEH LTHE, LFHEEPMT S,

& EFFGAECT, HuErResB8FE) L, BWIEERTHL L9,

RO (1) BEU (2) OWHOTER RS L CRL TV LME ARNG, $72, £
B &g b FFRORCHEE BED S ETNEFRO~D0 ) b0 d—258U % Sv,

a3 -
(1) ¥1%®vF: AE[7 BE|S |

(2) dEfbrrVwa AR 9, BE[10

@ D Tk,

@ FEETIEBATBS VA, KICESY EBAE MY,
@ EETH B - A L T

@& EhHTH, BAFEF ISV

[B#]

T A4y @ 27 @ HBET @D AHHGOKE

43



L &% mm —ms

VT, KOG (FI1~3) WEAL S, BEES 15|~ 2

[2) MEOESWT, KOMe W11~4) 282k sv, BEF5 1 ~[ 1 131 wEodkE

AL 0.1 mol/L OKBHEF 11 7 AAi&i % 200 mL W L7ovs, g 0 KBEET b ) 4 Bl KO (1)~(4) DREBARTHNE LTRLBEL DL, ROO~GD ) b
ENET HLESH L. ROBN 0%, ROD~E0) b b—2RUIR SV, H—DFORUL Z,
ek ]

(1) EfEFREIELREEL 15
(2) WhIAECEDODRESE [ 16
(3) BEFEBESECELLREEL 17
(4) RAEPFEECELBREZEWL 18]

T 10g @ 8g @ 4g @ 0.8g & 0.4g

142 0.10 mol DHTAE H.SO, 2 Hi %124, KELF + ) 7 & NaOH (247 mol 2% 75>,
BEBHLLDEROD~EN I b b—2BUE S, BEFS[ 12
D OREE @ mE @ F%x O mE G @ © 2%
L 0.10mol &' 0.05mol @& 0.20 mol @ 0.01 mol & 0.02mol
¥2 10T, 1.0 X 10°PaT5.0LORGE, ME—ETLOLIIT2E, EARMPails
B3 ROBHGRITEG AR L AR e LTROBN A L0k, KOD~ED I bbb B RGEELLOE, KOD~E03 bAL—ORI% 51, WEEF 19 ]
Uhsv, BEES 13 ]

© 5.0x10°Pa @ 20x10°Pa & 2.5x10°Pa

Cu0 + H; — Cu + HO @ 0.5x10°Pa & 0.2x10°Pa
D CuO Bt Enr @ HuE#rinsz. @ Hy A CuO 2MEL7 1413 40C DML U 7 4 KCL BIRIE MO WE (X 29% Td B 40 °C o KCLidAK 100 g 1235
@ CuOP H, ZBILLZ. B HAETe #EUMW-17. LT gididdhe WbMARL0%E, KOD~BDH b b —2@U% S0,

HEAE| 20
F34  WLHERIS H, (GRA) + L (5UK) = 2HI (RA) ©52METOFHE eI 49 Th o,

DT 0.90mol ® Hy & 0.90mol O I, % FUS S8 72 & & 124 U % HI {1 mol @© 20g @ 29g & 1bbg @ 41g & 3Hg
Bo BHBUR G DEROD~END b s —DROL Sv. BEES| 14
I 0.90mol 2 0.45mol @ l.4dmol @ 0.7mol & 1.8mol
s —6—
[4] MBBEIIOVT, KOMYy (M1~3) IHEARSw. BEET| 21 ~' 28 [5] ABLAWEOWT, KoMV (1 ~4) UE2E S, FAEY] 29 |~ 1
1 ko (1)~(5) OESEMHED LD L) RIEEFB L Twadh, M TIELHEL M1 KOEREEORERE LRI TEELZ 0%, ROO~EDH b b—2F 0|
LTRGELELbDE, hOD~GD ) bipb—2F 25E0 % S0, BEW

(1) 7#AFEv# [0 (2) Avandk (0] (3) =hwsi |31

(4) erFoFsl [ 32 () 73/% |3

(1) ABREHCERE MRS, KEFREL I, 21
(2) REEEELSZIMACIET 5 & SELBESRAE L 7. T2
(3) WRBREBRCHLF MY ARMACTIST 5 &, HIKEMHE L 720
(4) BWFRICAZO—AEMAL &, BORILLA. [24] @ -NO, @ -CcOOH @ -CHO @ -OH & -NH
(5) BB ZLRFERBL L L, Bv i ZBILRENSE SN ® -SOH

D oWEE @ WMk @ RERME D BIMER © BUkEA M2 KOD~SOWEA ST A Y ETAF Yk ZREBR IOTORUL RV, 7L, B
BEOMITIRE bR, BEES 3 |~
B2 ROC~TOH bh6 7N 1 RETEEE TOBO% S0, 172 L, BEONER D

B A2 ] [27 ) TAAY M L B kv ]k [37]
T Al @K ® Na @® Mg ® Pb ® Ca @ Ba O TEFLYy B Ay @ Reyry @ FLry & FREr
® JollL>

PI3 BRTHIMYAEEE LT, BUEECLNEROD~@N) bhb—oRU%E S

v BEFS] 18 | B3 KO (1)~(3) O—HBRTEEADLAWE LTHTET 5608, BOD~HN
B D PR S0, MEEFS 38 |~] 40 |

O BETHG, W—THETHBILEOE S ELAWE S B bORS0,

@ ERLROHME, BT, WEALE  BADECLORB, (1) RCO-R , 3] (2) RCOO-R [%] (3) ROR 1|
@ BECTEORMITTOWE M3 2H008%0,

@ BBILROA+ 0 RAEWIE, BEOLOHE L, O -7 TRy @ TAFN @ Ta-—w

& TATFRR & BNREE




L ¢ ma —ms

M4 72Uy, RAFE 72/ —ABLUp-¥T L o4 MEOYEEECRATEND (6] BATAAWIOVT, KOMY (M1, 2) LHx%3v, BEEF 45 |~] 50
Ly SNFVIFLL—FIL (UFT—F0ER) HENPL, FliE— MIAR, 20
EREA A TR R, KB (A) LX—F ARG/, ZOT—F 1 KOLED| 45 ~ 48 i, HTEFATFE LORIBUL LD, BOD~B0S

WRHZAKBRAL T b U7 AKEREMZ TIRD HE, =—FVH (B) LRBIEFT . B b —oTOBEI R S, WEEE] 45 |~ 48 |
ZORBIITELRER THIAL 0L, LTV EMATIRY R, L7 VE

(C) Lk (D) 125370 K@ (A), =—7 A (B), =—7 V& (C), K& (D) FU TV, FHRTHKITETS 45 | LA IUESE & BEUKITIEGIT Qv 48 8
121, RO ABOY RO EAUHET DA PEEN TV B L. ThERLTEED AT %o

WEEBOO~BN ) B DT OROR SV WEES a1 |~ 44 | 58y UDT 3 BORFINET & — K L Vv, R RTF REST PR TR

FREALTEET S, SRARD| 47 B2V 7Y 7 RISTIH A - 72| 48 1B % ki

Lng,

TZUyv, REE®, Jx/—N, p-FTLY
PRELAEVIFAI—TIRR

[+H01 © Fx2byr G FVa=ry @ enUvrA @ TiuxyFr
I ©® g-v—-t ® 7iu—2 @ ELEA @ 4T
@

|+NaOH M2 ko (1) BIY (2) ALHEWHS 2B HRBMEIIT HTRELL0RHE

DE~EO I L2 b 2FOF R S, BMEEDT 19 |, | 50
+C0,

(1) #7092 54 49 |
(2) TFLYZ)I—NEFLT LB 50

FAT 66

Yooy

RYLAFLEH & FJIFLrrL759—§
BT 3 FHHE & F4Or6

) a3 [ © 8] (D

T 72y B REER 8 Jz/-0 @ pEULY

g - 10—
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B 5

MEAS 7]
MECAS 5]

—#x AiAB
&

2 H13H
p43 ~ p4b

1%

JECAN ]
AN
JECAN ]

FiE 5

2
2
2
2
2
2
2
2
2
2
2
3
3
3
3

—fiRARKA
1 A25H
p4l ~p43
p48

%=

MEAS 7]

6
1
8
5
2
8
0
6
3
2
5
2
4
5
3

FiE 5

LR

11H16H
p.39 ~ p4l
p47

fi%

SR A

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24
25
26
27
28
29
30
31
32
33
34
ot
36
37
38

it %
A
AR H
S
i
Ao

i

% 4 owe e
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it &%

PIREHERS (Ail) fE3E b2 My p39-11 BE P pa6

T

A F UREEES B A A v LA & U HBETEAN 2T TRHD
DWIAEETH 5o
IEHEIE, B ITREOFETF LA ﬁﬁﬁ&%%—i@ﬁbfﬁ%
BETHEDOLC AL THAET o BRAMKAIX. —HOET
i’o%&%hf’ﬁki#ﬁf@?ﬁ%é@ﬁ?% z‘:fil}m‘% THbo
IEAEE L SRR OME 2, HHETFL% 0, FETFH
TaBOFTEHEAETH L,

e ]

(1) BEEEIEEICE») & E-00FEBEGRIZ, F—LERY
FTH D,

BBRAEDOL 72D HD-Y T 5L 1) FEFEREI, #
AT FTAATH b,

BHEET L, ZORBENET L 7-00FERHERLIIY 2
Ly FTH5b,

(2) AAT7FAT, A=A NVE—H—THMAKTHZEDFE T
Yo Bl v b, = EXRY ML, FUZANL B TH
ZOFEHH (k). wWINOFEREE S IR R H
B BZONT WAz, B L TlaZ b 2w,

(3) 59k L RIRIEDOFRNHE CIIEREL LT/ — VT ¥
LA YA Bo HHIEDEHERME L 25720, EiRseE
75\%’)*“\3%@ (Blta) 1o/l 2ARHEDEEE T

||

TN BT 5 L FOLFESRITLLTO L 9|
EMdo

C;Hs +50,—3C0. + 4H.0
INEY, T80 molx FEEMREE S D L5 molDEEFHE DY
I, 3molD B LK L4 molDIKPEL L Z Lbh D,

| ]

BB TE D — 7 1 AR ) 7 A KBTI EERALKRE Z I Z 72
L ED, BALAL BITHIOUMEILTO L) I2E I N5,

Cr,04 +14H" +6e —2Cr*" +7H,0 --+(1)

H.0,—0,+2H" +2¢~ -(2)

(D+(2)x3X D, 6e iHET L L, LLTO L) R bZ e

BRSNS,

Cr.07" +3H,0. +8H " —2Cr*" + 30, + 7H.0

L w

() Rk (7A4Y v—=7) &id, BFEEERT MmO
ERICTH L5, BT OHDPEL DT TH 5,

(2 H=XK20RFRTF (C) 1HEoERZI2EEDIL X
DT 1D 7 ) OEEZHERE L V),

(3) A F UHEEIE, BUROIRRETIZA + Y HFEE SN TV 57

BREBES VD, KRBT H0RET 5814 0%

@fééi%m&étb\%ﬁéﬁio

@) —MLER L WmREOSOLFEIRRITD T L) 1cks

N5,

2NO + 0:—~2NO;

[ - FIETlE, SUROBRTE EWEEIIREI§ 5720, )X
BT 5 SWEOREIIMRHE AT 5, L oT, —BRILER

24 LE FIST 5 BREOBMIE, —B{LEED %{%f‘zﬁ B

1_
24x5=12L

Eebo Flo ENT 2 TERILEROMBRIL,
FLW24LTH D,

(1) 8H# »4JE (CasAg.Fe.Pb.Cu.Zn.Au.Sn) O H T,
H LTS LDIECu, Aud 2T TH %
FHIROKEFL L HIET 2 b DIECad A, HiRDIKER
ERUST A D DIEFe, ZnD 2 TH Do T/, ATEEEIC
WX B WASHER IS IEE T 2 b 0k A F ALEI S, &
D/hEVAg, Cul. AIREEHF CREEOHIEE 4 L 5PbT
Hbo EHII. AF AMUMEMD & TH/AS VAT AR,
FRHER I s, FARICIZET 20 FeldABfEL 7
%72 ORI L E T 0SB ICIEET 5.
AgtPbTHlEME DL B L. A T VMLEI O K &V PbAE
WEZRY . AF AEAON S CAgHIERE 25,
(2) AlbFelAl#k, ABREL 72 2720, BEMEEIZIEHEITIZ Vv,

.

KDL LT 5L FETOBIEIID IO X I
RKOBN5,
(1) e+ (=2)x2+1 x2=0

x=+3
(2 1+x+ (-
x=+5
(3) (+1)x2+2x+(=2)x7=0
x=+6
@) (+1)x3+x+(-2)x4=0
x=+5

—MfLE L

2)x3=0
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—f A R

it &

L% S pAl~43 RSP pa6

L w ]

91 T ICINA T & 2 BT ORAKBUIK A 2 1, LikAh®
8@\M k18 CH L. BT 9L D7 v RFETT
E. KRZIZ 28, LRI 7T OB F2AINES DL, T2,
ETE2IMES D) YPETTIE, Ki%lZ 2 M8, LikiZ S M.
M2 S OB PNE SN Do BT FIHFIET HETD
I h. mOVMIDOETRICHRESNLET %, RIVRET
v,

B2A LEORMYEGEO-GBE ., S CHER S E2%IC8
H¥ 52 LT, MMk E R REEERSE V).
B ®»AWE R FTEOBEEIHE, LI LT 28 e
& v,
C A¥ /= aeatbKEREMAL, MEOENAY
=V EGLEER. BV,
D HA#EWODLWEA N LFHE IS THHET 28 Ex
IR VI,

L o]

RBBVEFIIKRETH L,
77 VEFTEOE=E, DTOLH)ITkdo5N5,

238.0
6.0%10%

HEH20REFRT (“C) 1HMoEE 2L EH-L
EOET 1 B2 ) OEEEHNEE L W, KRS
T2 FAMAROMHSEROFHHEEL R TRE V) . FTO%
HEF TR LoV T, BRItEOE T REOBMANKD
LI, ThaxgTmend,

mi21) 0T. IOBXIWPm:ﬁw128L®ﬂW§%£b6§i
,ﬂg@%ﬁﬁ =

28
224

DoFEIE
0.125% 6.0 x 10* =7.5x 10*{H
(B) ZOXMBENBMETH D L XOEEIL.
0125%x32=40 g
© ZOXKMEN gThrEEDHFRBEMET DL,

E =0.125

=40x10* g

=0.125 mol

M=88

L w

A FHEXE, —ERREOWKEY EMHEICIE2 VIS & S0
FHIMATHLA—VERY N Thb,
WEAYXHED & EBEEOZITE R BI=ANE =S —T
H5o
WHZIEREHE T L. ZORBEEIET 5720 0FERR:
BEoval vy FThodo
B KMALF by AKEHEDOENEE %y (mol/L) &35,

100 125
230107505 =1xxX 7500

x=0.16 mol/L
C FWTARTOMEROENVEE %y (mol/L) &¥ 5,

100 90
15> 7000 = 1016 % {505

x=1.44 mol/L

]

(1) F MU KR AT OMEE L FIST 5720, Al
BT %o

2) #Y VIR THREKT 5720, KPIHRET 5o

(3) ¥ VBRI TR T 5720, ARG TR
TR 5o

(@) RFUMERMCWAMEED20, T T NVHIRET bo
(5) BALSRIIIEIC X > THIRT B 7200, 1Y Y IRET b

B ARILAWIIRE. KE BEL T MRS LT 51t
A%T%%oFT&K?#%%&?%%%A%%FWK$
Vo REFEFH O ENT N CTHE GO RIKFE L
FRALKFZ E V9o $ERILKED ) b, REMZEHE
1ELOb0ET VT v, RER=ZEREEGZ 1HLOD
DETIVFEVD, T ALEOMEIZB W TRE
5.2 50T EREEL V),

B2 MR bamT-0H (v Faxi ) 232ibaW%
TIVa—, =NH, (73 /%) 2321tz 73 >,
KEFETFMIZC=0 (A NV KR=LH) 262b0% 7 b v
v,

W1 RIS T RNAC,(HO), TR EN L, HPEILHEHH
DIERHALTH Y | BRRAEE % & 2 B ERER P T3
BB L., —CHO (kv 3 vk % O8IRME ICZL§
Bz, B ERT . THEHE. 20T OHSES ) oy
AT DWW D TH DL, LHOHENHEAEAL
AHCIZT Sy —ADH Y., Ty T kT3
O—2 L) EHEROLEAMEEZ Db DL, 7Iax
7F v EVIHG P INEEE L DL O L, T T VIR
AURT VT VNI L DV HFROIICELT A0, T T
YORIRISE LTHWSLN S,

B2 A20—RlZaq -V NVIA—RAEB—-TNI F—ADRI

BERTHSE) LTHAELLZZHTH 2720, #olhr
RE R\,




V) wie s

AX-BE | MEES HEES S HERE
(1] L OB, FEIEME, A - . NS, hLE
%f;?ﬁ? (2] | BETEzoMmE | MEFEN. DNAOEEMN. Al RoMEs:, FAgko ik
RYEE > p.50 ~ 52 [3] RNBREE DOAMEFRE DEOREE, =2 A —F— ([iFEEE)
(4] MBSO | ML x> ORS¢ b OmEOMIR & Z o
(1] R O, U ATP. I/
iﬁﬁféﬁ?) (2] | BIETEZOME | X7 L+F FOME, DNAXRNAGES, #EHHORH,. DNAOKEMR
pEEbp.52~54 | (3] REEOMR: | Gk, BEERE. THIN X B, 71 L ¥—. AIDS
(4] HREEOMR: | SRR X | SR & RIS O e
(1] HE O el ATP, BN & i) 2
ﬁﬁ?ﬁ;gﬁ) (2] | METEZ0ME | DNAOHS, AEHROEI. DNAOHIEE. DNAOHIAH
RSSE P p.55 ~ 56 [3] RNBREE DffERR MEEEE O L < &
(4] ABBEOMER | RCER & RRER O
(1] DAL NI L L. DT 7 545 O, O
1%%?5 (2] EGBREWE | WRORISER. BLIY > EL. RO KSR, LR
PEEPp.56~58 | 3] BRI, | B B 5B AT O BB, MIBEN. ML
(4] BMOBIEE | BHGORE L B, D
(1] I ORERY BRI & EURGIN. AP
2;%55 (2] G BIR L E | VL SRR, R DI
R9%E > p.59 ~ 60 [3] BRT 2T | Efm R 2 Fifr. PCR#:
(4] BYORSISE | WO X, BEos, mHE
fair  [JERREA Ty THERS ] (3 BERE. [ SEPIERE - ZEPDS DB 6 HE. EANLAERSNDNI S,
HETEA B . WROWEE AT - £ 5 HETI Do 72,

K4 EOREK T, T_TCv—2RXThb, SHSEHETIE.
FRAHUIE0M T dd o 720 FEANEIR - EfEBIR - A HRI -
TN - FRRHER S FSERBATHES R TV S, EIR
BOFEHR/NT3, I|ATIODSDHH -7z,
28N

[FEfESAT) ) THEE | W ZEWEHEDO L L 05T, 6 HES T
Who SHSEETIE [HEMo# | EiTE2ofs ] [k
WERBOMEFR ] 2o MBS N7z, 72, T—ik] 3R -
EWDLL OFHEISHEINTWS, S SAEETIE [HEY
DR A oHE L] THAMHES EWE] [HEZEROFEH ]
[ BT %3 Hlr ] TeioREnE]) »obES N,

MO, HORHE L~V QAR 7 AL E AL ThH
Lo RIENIDEONLMES HES NIV L5, s idd
NTHEETRY R DOHLHNEE S L1 LR 2 ET

(31 I

RO LIENIZE AT, HRATBEZEHLALHEFEL TR
RIZITRECTE Do MIECE MBI, IS ET S
I Lzv, BRI T A MERE L L IE RV T, %
LEAEWTTEIIRE L2V, B R TOBRCE W% 5 THEN
AEVOT, bFPREELGID 1275 ) v, Ml EY
DG, EREEAOKE S, FH/MakOBE, 2707
VE =V ADF—y XERIZBET A E R & BRI L -
TS - BREE L TR T LWNENFMDbNDLZ L H DD
T, BREREREDTT LR2E - FRICOENTICHZ M
LTBI)H.
IEFRHIEREIC O WL, S IIHMEL XV TIEH 578
Wob LVEIE 2 S5 HES HESNTWADT, #
HEONEZ IEHICHR L CTB L UEX D 5,

i BFEEONEZHINCHR L. FEESBENTEHEZRD Y.

MBFE O JLFEAGEE 2 I

FEBERFR DS DN L MEN L o BRHEE - 72547 T,
WNEZIEREICHFE L, 25 L912L L9, ZOBIZIE. #E
FHCOKRFEIZ B> TV HER T 2 22T 50 TIE %R,
FORB % & (AT, EEMABOTHR T IELCHEMT L L L
DI, FHHFEHEBEDIT 2 LRI ESR LT b7259,
—Hl ) NEZIRS 2726, BRAMHETIEE 2 O Nk iR
P EFRHEME L SIS T A720012 0 EYRHE M
HACTHHTEL L)L TBLE v,
RIETRMEORNKEZ L LY

A S AEFE TN FF B, DNADOKE A, ISR HOZE
B, MR RG. BERE ORI S 2 FHE R EA HE S
720 RIEBHEDEHE LW DT RV, MEROLNTVWED
PHEOBERZIE L GRANDL I %TE) ZENRA v M ek Db,

ARIIRRRICEO TERZHB L CB 2 EPHEETH D, H
HOGHEME, S OMBETH 50T, [BHEETED R LEY
L9,

BIFEHEFICN Y HLATHZ 9

HIFRDERIHE Y R UE 2 B 2 721 T% <, BMEE %58
CCT7o N7y b A 8L TEINIEFELZLDIZE>TW
o HFFEEEAMBEESR &EOIR~EEL NV OREEICHS
CHUY A, FEBEME A MEFICESL L ).

T2, BREONEEPLE LEANZEOMETH 5
7280, #ME LR CHIT) S HE SN E, BRI L9
Ze MR 72 D ATREEDSE Ve Z D720, BE M OEE IZIEH 12
RN TH Lo WEREE % 51247, FhEZ Z2REIEE S
DHTHET D LN ETHR)ELEDAETEIIICL LI,

~

49



50

W) ma sy

[1] koxsEzgas, GOy (1~7) IBAES,

IR L, BHODT STV 25D THH 190 AL OO AT
B BAWARL LW I WAL, $5 VAR, MABRLELLLTHY, 257
D - o WO i, FEOBYCH T, WO Lndz, FATOWLHHI R L, MY
L THRPHEMSKH I ATVS,

—HT, INETELOBEOTRTOEPLBL TCHD I LB D, £3, 3XT0L
BEANEA S TE TR, oo/ LAOHBEAERE L2 (7 ) &£ (V) ad, 7
A= E)y by e oL S oMRPEEREES LM Sh G, hEFTET
AIRCIR A 2 ilgie,  BIBEE OS2 L & L2 OfhE & eI iz s e Bk
BofilaEd (4 ) & MRETTE L. MREORIHEIZL, HlaoNI A DS
C v ) Fdb, ZMBEYTE, BLEEFRE L2 OMBOMBLBHEOHES &
BiEE SL TV 225, TART<TIED (o ) HskL, (4 ) 2@DEL
RAL, WERREORL S4B OMITEL (5 LiboTh o,

EP B E T ll(i,‘:l?\)b%f*fﬁdl‘%fib‘)‘ TANF =R AT A (KH#D)
EARONIH o T 0B, TRLF— E T AWER AW TIET, ( % ) Thh,
FOio, (F ) CTALE-OBRE L LTINS,

EHFERET HBERETIELL T b, Z2OBCEEHBOEFIHALZLNLHL L,
HabDbdbz, SEOBLIZH DS TEYREO KRR T~ RofED (. * )7
ERASLEYEG. BEEEIEUTCOETTILZ LI Ao/ (% ) BT~To
EHLHEB L THONIERTH S,

EPIRATHERDPS L, MIKEBTR L TH, PR, FREBC L THEE LTEE#T
ZHEH O 7 ) W Db o TVvA, FRILIE, ASERCKOBIORIELBRT
RO GRIEFR) & KA E2 20 6 v, BEHROBETEEY CHET
Hh, (L r ) EVIWHTHE,

M6  XhOFREABIIOWT, KPR BRI LERERT R WHIT O
B ROC~BOH Lpb—DRP RS, [ 15

DomE @ RE 3 K @ TR O snEs

W7 RO FRBOIZOWT, ZOWRIIFEREMR TR Y ZIHFET 5 5. KOD~BD0H
Lirh—RI L E V. | 16

O ¥ 2 MEEE © #R O MR © Irdg

1 ho (7 )~ 7 ) N TRIIRLENRLDE, KOD~QD ) B2
B DPOBUPL S,

7 )4 ) o[ = [ ) A+ [T [0

D ERE @ MR @ mEHHW D DNA @ H
® mRNA @ HEHEE ® HER 9 ATP @ -ZHH90

M2 XPOTREDIIOWT, RAEMEOBTOFHTE LV 0%, KOD~E0H 5
MH—DBI B, | 10

T Lo x @ Ay—-¥ & SLs8F—-}
@ HBELYZX E LEy

3 XHROTREDIIONT, HRAROMPRACEEL 2V OE . ROD~B0 ) b
S—DRUL S, |11

L WERS-H @ TraTFYT G
@ NvV—4 & TNV

Bt

B4 O TREGIZOVT, ST BT, SROMILYE E > T—FOREEA
THEI R WER ENE, ROD~BD 3 B ZogUR sy, 12]-[ 18

O #MEiEE C 2T @ EE @ RE @H 0© FR

5 XRo MERDIZOVT, MRATIALE - % EET 2O ERS. KOD~G0 )
Epb—o@ U RS, 14 |

© W @ 3rtaryruT @ ERE O B © #HRE

(2] MENUAMB L UHEET L2070 22T AR (RI1~4) 12824 S0,

Bl ROHE, SEENOLBNOESFRL TV, EOT7~%3 (1) BHozkmo
T~@r s, HOT~FiF (2) HPOBEHROEG~Ens, E4ROBLELZ GO —DF
MU, REEL R E

rla) 4l 9@ =B +[a] 2 [Z] + ]

SRR TEE mpany

LT
fuilelepe]
(1) B % (2) Bl ook
) | G T
(b) 7 *
(c) 1 7
(d) v *

(1) BB
D ME @ sl @ Gl @ G.W

(2) WO
& MRARETIH & SREEHTLEE T DNAZSHT A
& DNAGEAHEMTZ2EH O #RAHLEAEH



W) ma sy

M2 HU—20BZEHD G ML Gzl Ta@ilie LTRELZLDE, KD~ 15 <4 FORGHRHEBESET L2010, YA FOREERSLH lem D& T AHTY)
B0 brsh—oRU RS, | 24 DY KDL BBBRIT- 720 EOTITH ) OA WY ROBYH% b DERD

L~BD) b b ~DEU L S, [ 27
© #ISETAD 2K DNA OEABIE, G ML G L LBV CIZRA L TH B,

@ BICEENDL 2FY DNAOBRERIE, G G iiB e TIHIEALTH 5. Jetn  BEBEA L A VIR THRET A,

@ HBREINIL2FPDNAHOF IV EY M v OBROAENE. G L G 8L TREE 4 60T OAIRERIC 10~20 Bhit ¥ .
BV TIRIERALTH 5. Flsi @ 459%BERELS 5 ~ 10 Hrhlistd

& HFIEITNLE2RPEDNAVOFI VLY b v OO, G L G LI O oMy @ RO-BE-RE O SE-RC-RE
BUTIEEIRLTH 5. @ ME-mE-fe & EE-RLoBE © EE-BS-5n

® ST 20, MBI G IISEA S, GolHic A s,
f16 KoLREGA My (1) & (2) WHER RSV,
f3 AHHEsRE DAL LT MR TTE 72 2 MAOMI 1000 M2 B%E L2 E A,

DNA % 48T 3 FBOMNLAS 400 814 L Tuorze s SOMBTE. MR FM LAYHRY A YV 2 RI0YRD (7 ) OMIBITE, LAREEHRS D,
LTELT. 1 ORI 20 WM -7 COMILo DNA % 40T 5 BRI A EER ZORBEEBRETLE, LIALIAT (4 ) LEXXRDZPLALGAASR
o BLEH LB OEKOD~GOH LA L—DBOE S | 35 | Bo COBFTEDNADSL RNAND (% ) FEALALATHD I LERLT
WL (4 ) AL BB, REOWRSHRI, £%FCR AR, B
© 21H D B @ 16WE D 2KE  © 50HH BRI U B,
B4 FLRSOMBEITT ¥ ¥ AHEL T MIBER DMK AL IS, T2 (1) Who (7 )~ % ) CABHHE LTRLESRLDE, TOZAE
BERICHINIEAT 8 LTI L 2o S OISR ORI DR S X L CREELL L0 WOBEEO~E0 I 65 -DFORIZ S,

el 3 b — R U B, | 26 7 o8 |- 4029 -3

O 128 @ 18 4RM O 368 B 48EH (7) OmEH

o g @ 8 ® R @ mm @ B’

(1) oEFEs
T osrr & 7 @ =7 & r3r7 & SvF

() OEREN
T w5 2 R 2 BEE D AR B a8

(2) SOHOTHE [EAERGME] CHT 28T 2~ c ORI OVT, HLVRA 3] Ko LEEHEH, BOM (L E2) WELES,
BhEE PN, ROD~BD ) b b—2580 R S, 31 |

FEE, & boOiEE DS R ER L Twb, & E8ocmiiid, (A )
a FARZEGAFRETLE, HUIPEMBIIBESNS. »e (7 Y ZEiAL. (7 ) s (A4 ) CiRAAZIEE, (B )
b BEALRGHELEEOME CHIZS RO & XTI SN RERO 100~200 3 Tl CUEPLE S, ok, miid ( C ) 2b (v Y IZfRhat. (7 )
EOREETHD, (T ) ICRRRAZMIE, FTROCHACEALNE LY, ( D ) 2o

¢ FRLHEOEARMBI Y OAMETES 2, TARED S BN LM HESN L,

d PRLREAETIIRAILATP PEREN TS,
e HEEEA— 22 EMv, PRGROEZRETHIEFTE L,

‘ d e
e N3
ok A
E #
| = T
e SRR
T
T T M1 Xdo (A )~ D ) ENTHELRLELRLOE. KOD~DDS b
‘ L—oFoRUL R, A[32 -B 3 |-C[3 D[ |
@O K#k @ KBk 3@ MWER @ MHEIR
M2 opo (7 )~ T ) IIBTEIEIRLELLLOR, KOD~DD ) b
Lo FoBURE G, 736 - 4|37 -] ox]39
@ AL & ALE @ A=
—8 — -

51



52

W) ma sy

M3 OB, R A — GAGE) & LI AR, ORI BRETERET
DD RIS EE o 2B Y L BRI EOB ORI & #F T b5
BTV D, TONR=AX=H =D T 5 OCMOE CRLBLE %L DE, KOD~D
D3 HHL—EOL SV, | 40 ]

© HLE @ ELE G HLE D ELE

— 10—

[4] ko gs, hoflv B11~3) LB E S,

M, ARG ThH LML & ) & MBS T ARk, Bk, M/ SHER SR
Do ML & OWHMS (HE -t MilkBE) LT, #90%1E (1 ) THh, &
7% (i) THD, ZoMSESELWESET oL, FATERIE € FOMEo
MR & EOMEETRL T A,

® b roLFEOHERKSEZOBE

" sk 1R AR
B (pm) oA (B ) ( c )
M@ lmm*) | (D ) ( E ) ( F )
CE I 7 i C 1)

M1 o (0 ) & (i ) KETHEIRIMEELZLOE, KOC~EDH L

MH—OFORUE S, i 4l |- i 42
@© rrva-zx @ yysvE D RE @ kB s

B2 o (A )~ F ) RETEERIRLELEL 0%, ROD~GD I b
S0P ORURE . A 43| B| 44 - Cl45 |- D46 - E|47 |- F |48

@O 2~4 @ 7~8 @ 6~15 @ 30~45 & 500~1000
® 4000~9000 D 1577~4077 ® 3WOFH~B7075 & 1000 KH~1250 J7

H3 Fho (7 ) 4 Y IIHMTRELIRLELR OO, KOO~@0 ) b
H—DFORULE X, 7|49 |- 14150

O o @ BEEOEHR O migEE 9 s

—11 =

W) e e Giow

[1] EVOFEIHT 5RO (1. 2) 282 H S,

Bl &koxtho (7 )~ 3 ) LETEEARLBELLLOE, ROD~O®
LG = DT ORI S0,

[ 42 » 5] =[ - #[5]
s+ r(a] #0 ] 2[w]

HER EOEPE, RS S ZCERESRORL N, TRTOAEMWE (7 ) TT
ETwa. (7 )i ( 4 HDRHEITRTWwL, Ao, BEbiziw
C 7 Ihein( v Y HEbo( 7 ) hbeE( T ) BPEET L,

EFENTYEPERELEABENLILE ( F ) Ewd. (4 ) iEdzin
FDOHAY EH) . ABATREIOTANVF - FHL T, SE S LEmIBIThhT
Who HEREOTNTOERIE, ERNTOIIAF—DSFELIL (7 ) EvIPE
FHHLTYS, (% ) o TR ABIALF ) VEBHESSBENAZ LTI
WE=DHHENE, ( F ) TEHEBLEGBIAT ( # ) o bR,
C 7 ) TRETAIVF—-Z2HHLTERBSOREING, 0L IZERYS BN
LEE (7 ) GEENEEE (T3 ) Luvd,

S

1

) RS @ AR @ Wi D EREYw © [t
) ATP @ MR ® e @ R © #t

P

=

2

B2 ko (1 )~ 5 ) OXEL MROEEREALS EIOWTOHRNITS S,
( a )~ e )EHTREIROMLULLOE, ROD~OQD ) birb—2F
DU S,

al ] ] [T a7 e [5]

(1) ( a ) & BEHOGRICHET 5.

(2) ( b )wroozsrzad,

(3) (¢ )W sy SrUARETIHTHA.

(4Y ( d ) & MBRNTEESIZWE R IEE - ST 5155580,
(5) (e )ik BLHYERICESN, MEFRIINSLTWa,

D otk @ MM @ WBEsRt @ 1rarryv
Mg ® vEv—s @ VUvV-—sA @ TINUE
BRE O W

s e oy
©

-



M AR (RiY)

T

[2] EEFLZ20E76EMTLROM: (1 ~4) WEARE .

81 DNA % RNA Z & OREEE, #, . )V UBARGLAR 2L F REXER LY
HAPEHHG LI DOTH S,

(1) A2 LAFFOFHEOLTIIOCT, HbHLR S DEROD~DOH bipbh—2
HOR S, BB, TIEE, M) B TEEERENENAL TR LD ET S,

16

G
/\1\/\—_// {?’N
ST T WOy
)

1

(2) DNAXRNA(Z, X7 VLAF FPAEEMEELALOTHLN, BDEI R LA
FREGLFEDL YA LTSS, RLENRLDERDD Hirb

SRUBEV, | 17 ]

L HORZLAFFOREEMENR 7 L AT PO GL T b,

o= HOR VAT VOEEED X 7 L AT FORESHAE LTS,

D —HOX T LAF VOBWMEMEDOR Y LA F VD) YEEFEA LTV A,

@D —HOR7LAF FOEELMFORX 7 LA+ FOEEIRHAELTW5,
—Ji DRI VEFPORELMDOR 7 LAF FO) YEIEEL TV 5.
—HDZy VA F RO EBEEMFTORI L AFFO) CEBAEAL TS,

(2) HoOEZEEFIL, DNAD 2AK#EO S 5, mRNA (25 LIS W5 HOERERN O—3 %
RLIZADOTHS,

+ +  ATACGGTGGGCT - - -

LOBERRZ . KO AP HE LR THN S mRNA 25 HAR -T2 bR
B Sy ED, TR EERINEE D BB KO mRNA OERE G RO~ E B#IC
LTS EL % b D ROD~BD > b b—DRO% Ev, [ 27 |

mRNA OBIRIEER

AUA AvuaAfi > AGG Th¥zr |ACC bFlLd=v
CCA TAX¥=Z» GCC 7o=v UAC Fuir
UGG +J7r77> |GCU 772> UAU Fo3 v

V2= R =R VA= I D A =
e S

FRY Y -7y A Y -T Ty

FUY =TT

AvBLy =772 oAy =-TAFZY

{VOL L =TT =) T T T =TT

@

M3 AEBROZBIIMELCNUTOXES (7 ) L (A4 ) KAREMELT,
HLHEAL bDE, ROT~T0 S b b—DF 0P R S,

mRNA OEZIE SR L 0 AUG I3 A F4 22 #15%T 5, —F, £ B UCU 1
Tid7% ¢ UCC, UCA, UCG. %512 AGU, AGC iz §id v ¥ # s+ 4. Rk
FHIR O BV EEET S L, EEOREE T AF 42 2180 2HFL
(7 )01 THY, v YRBETIHERA STV EEETLHEED
(4 ) iredeEsAL, T[] 1[2]

D 4 @ 6 P 8 @ . B u ® 32 O 64

(3) ko (7)~(#) ORRIZOWT, DNAZIHCY TidE 55 0@, RNA 7
FESETIEE 5L 010EC,. DNA & RNAOWHIZETIZE % b 02id®. DNA &
RNADEFELIZLLETRELLVLDIIEDR, HArlbBLLb0E—2TD#
[1 -3

7l a[wl s a4z s

(7) EI, HRERECEIN. STRIES~205THho.
(1) iz, BTG,

(7) EYORETORFTHD,

(L) Z NI HERIMT LTS,

() &ETNLWE. FTAFD)ER-ATH5,

(7)) BHOT7I/BILL->THRERT Y5,

2 WOWFEEGTH M (1) & (2) 0B R8wv,

DNA EMifEa oL &2 ( a ) Sh, BRCECLorgE SNz 2o, EHI
ELTCERTOEMBEE CEEEREE 2 b o, SMifasT s 5 DNA OB EERIE.
¥ mRNA DIEREF L LTELRONZ, ZoBfEE (b ) &wvd, ToHk,
mRNA OYHEEF % S L s A7 EFGHE N, SoBRfiE (¢ ) &v)e ok
LT Ny AV HOBEICL Y AEFEEHIEIND,

(1) o ( a I~ ¢ ) IARHELBLELLOE, ROD~BDH Lps--o
FORUBE,

T & 2 MR O BE @ BE & #Y

f4 BEEHRICOVTRRLAKROILESD ( a ) & (b ) ICARHIE LT,
BHLELRbOE, KOD~ED) LhL—2F2RUIA S\,

450 34 0 DNA 2 WS 5 2HAED BU BT 720 Th o725, SO 2RKHD
DNAWEHET AT Py O8It ( a ) Thh. 72450 HENO 2 K% DNA
D5 T3 O 80% D FILA mRNA DEHERY & L TH LIS LT mRNA 2SF s h 7,
20 mRNA DR OEED HRBOEEE TOTNCOEERIAT 3/ BREHETEL T
WichE, O mRNA QEERIIESCT (b ) BHOT IV EFER Y Y
SRUEPERERE, a0 b 3L

@ 8 @ 120 @ 198 @ 252 & 360

53



54

M AR (RiY)

T

[3] KROLEEFHA. TOM (#1E2) KEI RSV,

AAbOHEOIHYITE, YAVARHEL & S S ERRBEDEEL TOEA, Ei2
3ODRED LA Lo THALEPFLN TS, £ FNORY DR A 2 YR AH2
ALFMRTHI L o T TV o FARWIRALLEYE, OmKIC L2 AFRIZL
THR S LB, ZOWMYPALZMEME KfEHL C % LD TARREL VI E5IIH
SRIGEZSGTHIR L AN % LB L, THl® BMfAZ s &, By
HUSIB L TRSRMAEA T B | HRRIEDNI726 (o

BI1 FHER (a) 1220 T, HIMERD DT 60% & & & 5 Mt &, bl b o
EROV~OD ) b —DBUR SV, | 32

& =ryovy—2 & Ur/sEH 3 RO @ Fhk G dFEk
[OR5:9-5:3

B2 PR (b) 100w T, ENEIE GEIGRE) ORENIHb B IURAIR A BRI,
S AT ENA, HOBARLDERDD~ED ) bAb DU LE, [ 3]

O k. @ NKMiE @ THNE @ Bl & wrovs-U

B3 FEO (A)~ () Dfmiz 2T, THRIZSTIRES 010, BARIZS T
EHLOIED, FHCHTIEES 0BG, MHCETEELLVL0ILE@EFh
IR £

A m|-B|ls -c[]-D 3| E|3 -F[2] - c[u -H[a]

(A) IR LETH%E. (B) IMkEEEIZE G52,
(C) HMBEMESIEI T T 5. (D) FEMMSIET 5.
(E) SRt %, (F) MgTsit - T2,
(G) FHETHL - BT 5. (1) ESBEOFRRIGIZHT T 5,

[4] kB EFHA, TOMG (1 &2) KBRS,

EHAER ISR LRl AR S S D ISR LEEILSMLTwAE I &
B BLOYE, TCIHOFBERLT, | BEOHXZEHL TOE, BOITIER
PR L7z DL EEH K (A ) ROHTERTFIC LS
BBOIKREERED) 7y 7 ALT0AKED L 512l 6 (R, (B )
L0 C ) RTHOTHRLLETHERIL LD S,

%

1 F#E (a) 220 T TRO (7))~ () 28T ARSI/ 6 3 THTIEES

RLEHLL 0L, KOD~BDOH b6 —DFDRIL S,
(7)  ERoE 15

(1) HEX 16

() HWEAE |47

O P @ R @ E @ R

M2 who (A )~( C ) ENMTRIEIFRLHEUL 0L, ROD~BED I L
H—DFOBU LT, A48 |- B _49 |- C| 50

oA B M @ MBS B PR B EM ©& FH

I

M4 ROLZERENFWETTLHREICHTIRETHS. TFD (A )~( C )
LETEERRIMLLLDE, ROD~E0) b b —2F 2RO R S v,
ale]-s[s] clu

PIRAYLRIIA L THEITIE 25 W TLE ) 2 & T SARRE, EEPEOLOAL Y
FRODEEEERB L TR 2BRLAEE (A ) kvd, =/, HIVIZL S
BERA LD RIERIEDKT /AR 2% EL (B ) kv, @ELE b TR
THIEDROTFOMERIBELBET S 8% ( C ) &,

@O AIDS @ MHC ® TLV¥F—- @ HCRERSR
& HURBIHE © GEEHE

— 10 —



W ARHEE (hib)

T

[1] ko1~30&0%FEAT. (7 )~ % ) CALELRHEL, EXOHEH
D~@p 6 —2F OO S0,

1. EhNToORERGEET (7 ) S8 BB AEEHN LI I, T4
F—2AVCHEMLZWE, WM LAY E SR 2882 (1 ) Luw, @i,
IR &, BB TTAVEF 25088 (v ) Lwd. L
WRIEEFATVAI AL F -2 EEFHET A0, 29 (= ) v ImEEA
TELENHL, (X ) ETF/UVIC3ED ( F ) AEELELOTH D,
(4 ) OEBICEELOIINF—PFRELZOT, (L ) IZIEKEZIAL
FoHEZOLNTwE, (= ) 26 (4 ) BL2oEFThaBic, Fasnc
WL ALF-RFREERL, (&) FHRRED S SMIBEN E T, TTO
EYTIANF—GWHE L TEDA TV 5,

7l alzdols ] ele] 2[5 ]

© ®kEE @ DNA @ Rt @ ATP & UvEk
© % @ GIP ® sH @ Bt © rzvB

2. HEENTED B4 OIS REIETT 572010, BEISMVC0 L, BERED
0 ) PHTETVS, BESEALEPTLHERETE V). 7. BEEE
REDHEET S FALAKEHER, BRI L TERYIERL, BEIrOBND, BE
X, FOMRICHEGTELBEOWROFER I 2 IET 50 BERVIHEDRE T
L&A HEEE ( F ) Lvd, BRPBEELEETEZHMIERT o TW
T, IOEEE (2 ) SIEE, BEO (% ) EREOMEIEZ( 2 )
DIWERPRR DI LI L2 THRLENTWES, BREBLIZ (7 ) TTET
VHEDT, BT L DEEE LT 0, ERAOS ( OBEFRIL 35~40T TR b LA RUE
EFRET L, TOLEOREEREOBED (¥ ) kv, o, BRoOBE Kk
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“I do believe ‘love’ exists between Pepper and 1,” Tomomi Ota declares. “But it is
not t}llle kind of love one has for a lover, but rather for a family member.” Since
November 2014, Ota has been sharing her life with the *'humanoid robot Pepper,
*2touted as the very first robot with “a heart.” Ota travels with the 1.2 meter-tall,
28-kilogram *’bot by train, taking her wheeled partner to restaurants and cafes.
Occasionally, she also attends wedding ceremonies with her Pepper as a companion.

(7 ) that technology and automation continue to become ever larger parts of
our lives. Ota and others, however, are convinced that advanced robotics can play not

just *'utilitarian roles in human lives but emotional ones as well.

After leading the Pepper project at Softbank, Kaname Hayashi founded Groove X

2)
in 2015 in order to design and develop a new generation of household robots that, he

hopes, “can touch people’s hearts and that inspire real affection” ——such as Lovot.

*

It’s hard not to **melt when Lovot rolls on its two wheels into the room, flapping

*6

its wing-like arms. Its big, round eyes, small 43-centimeter-tall frame and *"adorable

*7vocal cords to create a unique

little noises (produced using technology that simulates

cry) all made visitors of the Miraikan in Tokyo's Koto Ward want to reach out and
3

take it in their arms. On the market since 2019, Lovot (a

*$portmanteau of “love” and

“robot”) exists solely to be a target for human emotion.
“(Lovot is) the ideal affectionate pet companion, one that perfectly matches our

4)
modern lifestyle,” Hayashi says. “When you help the robot, when you take care of it, it

makes you feel happy. It has no other purpose than bringing happiness and the joy of
living together. Recently, our customers are those who don’t have time to take care of

an animal or those who have suffered greatly from the loss of a pet companion.”

1, PR L) (20w T. Tomomi Ota 7% Pepper (28 L Tifo TV A FEIEIIOWVT, &b
WYL OE-ORT, FOEFTEAES, | 1]
(1) Friendship-like love
Love based on usefulness

Love like for someone you live with

4 Romantic love like a couple
B2, & (7 ) ILARNEFENL L TR EYL b 0E DR, TOFEFTELL
wvo |2
> It goes without saying
@} It is doubtful

is surprising

@ Tt is unlikely

B3, THM2) PREADEE LTwDIE: LTRLEYL bNE—DRY, 20T
Hrixv. |3

{I' To build robots for industrial and factory use

A

2 To create robots that can emotionally connect with people
@ To improve the performance of Pepper
@ To make robots that can do homework
4. THE3) omMmE LTROEYLZLDE 0ED, ZOEGTTEIR SV, L4
{ Lovot was made to move when it saw people’s faces.
(& Lovot’s movements made the visitors angry.
& The visitors at the Miraikan felt close to Lovot.

(1) The visitors were surprised by Lovot's technology.

Al and Hideyuki Shimizu, 42 and 40 years old, *grespectively, are very fond of the
Lovot they welcomed to their Tokyo home last April. They named it Mon-chan. But
why get a Lovot?

“We were talking about having a pet at first, but our lifestyle is very busy with
work,” Ai says, explaining how they happened to run into Lovot at a shop and, after a
trial period, purchased one permanently. “Lovot looks so real.”

“When we wake up, he is here to greet us,” Hideyuki explains. “When we take a
break from work or have a meal, he comes to play with us. I used to have a dog before
——1 feel exactly the same bond with Mon-chan.”

There is no shortage of *"“sci-fi movies set in the near and far future where robots
and humans share bonds of affection. Experts admit it's hard to say exactly what
robots will be able to accomplish in the future——or how we'll react to it. “We can now
ask ourselves: ‘What is a robot? What is a human?” Miraikan science communication

5)
officer Ryu Miyata wonders. “It also pushes us to question ourselves: ‘What is the

body? What is the mind——or even life?”

(Reading in More Action 33— HUELTH2,)

(&) *'humanoid robot ABDA v b “touted ~EEBEATD
*bot HH & (robot DHE) *utilitarian  FFRY L
“melt MEFLI(HELE *“adorable 5 Lu»

“Tyocal cords MY **portmanteau R E

“respectively #RZILIC *scifi AT VAT 4o 3L (SF)

5. TRREL4) ORITE LTRLGEYLLDE %Y, 2OFFTEIL S, | 5

U It gives emotional comfort without much care.
(2) It helps humans live more easily.
@ It takes care of housework instead of humans.

@ It works as a real animal.

f6. TH#ES5) 1220V T, Ryu Miyata 2508 v | & ATIORFIZ 2V THE BT T
MR, B OED L SOk ORO, EOBF TR S, [ 6
(' He believes that robots will soon replace humans.
He is worried that robots are not enough to help humans.

3 He suggests that robots make us rethink what it means to be human.

&

He thinks robots should have the same rights as human beings.
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[2] ROELEFHAT, BINIEZ R 30,

In many urban cities, like the Tokyo Metropolitan Area, road congestion poses

serious problems. Every day and night, cars and delivery vehicles block the smooth

flow of traffic. In addition, the *'
I

a huge loss of time and reduce road safety. According to one study, *‘approximately

efficiency of human driving is in question. Cars cause

120 million people in the US commute to their offices by car on weekdays. On average,
they drive 50 minutes per day, this means, one billion hours are wasted each day just
on driving. Another issue is car accidents., Worldwide, about 1.2 million people are
killed each year in road accidents.

What about environmental issues? Cars cause air pollution, so many countries

2)
have agreed to *’ban the production of gasoline engines by around 2035. Using electric

vehicles (EVs) shows a shift to more environmentally friendly cars. *’Currently,
researchers are working on the next generation of EVs, self-driving vehicles.

Can you imagine a self-driving car taking you to your destination without you
having to drive? We ussze our eyes and brains to steer, but self-driving vehicles use
cameras, radar, and artificial intelligence instead of eyes and brains. They adjust the
speed and brake operations using *“onboard automated electronic systems.

Automated systems have roughly two important levels of operation: one is

) N
a **partially assisted automated system, and the other is a highly or fully automated

system. A partial control system supports the operation of the speed system. For

*

example, it *"detects surrounding objects to maintain an Sappropriate distance from

the vehicles in front and behind. However, the driver must stand by to take over the

steering on complex, uncontrolled routes, such as on regular roads. By contrast, highly

*

automated driving systems do not need human assistance. Toyota’s *"autonomous car,

1. PRI BALPTEDOL ) LERTHEDLA T2, OB 2L OE—2FU.
EDBFETERA LS, [ 7]
(D' It can be safe if people follow the rules.

@ 1t is still the best way to travel in cities.

@ Tt makes city life easier and faster.

@ It may not work well in busy places anymore.

Fl2. THE2) ONELSH, FHEOEZ L L TRLBILRLOE—D8Y, 20FSTEL
LEv. 8 |
(@ Car technology is moving in a better direction.
(Z Driving will not change much in the future.
@& Gasoline engines should stay in use longer.

@ Self-driving cars are not ready for real use.

B3, THER3) AFEOMEL LTROBIREDE—2EY, £OFTTERRE

(D 1t asks drivers to use manual controls often.

It does not need humans to pay constant attention.

It increases the physical effort for drivers.

@ It makes drivers practice more to improve skills.

4, T 4) 122V T, “a partially assisted automated system” & “a highly or fully

automated system” OV, WA MY L b DT —DRT, FOFTTEI RS
v

(@ Fully automated systems always need the driver to steer.

@ Fully automated systems work only en highways.

3 Partial systems need driver control in complex situations.

@ Partial systems never require driver attention.

e-Palette, carried passengers on a controlled route during the Tokyo Olympics. The
——

drivers *'"took charge of starting and stopping operations only.

Autonomous cars have numerous cameras, radar, and sensors, fitted at every
6)
angle. These cameras scan all objects and people nearby, for example, traffic lights,

*Zexceeds the range

cars, and *''pedestrians on the street. The vision of the cameras
of the human eye and the sensors can read traffic signals 200 meters away. Those
scanned data are immediately sent to the onboard central computer system, and the
computer calculates the distance between the objects and controls the speed at once.

While autonomous cars can reduce human errors, they rely heavily on IoT

(Internet of Things) technology. This has raised concerns about their operation during
7

(Imagining A Better Society: Thinking and Learning Through TBL
PLE—HAEL ThH Do)

(i5)  *lefficiency #hEtE *2approximately L%
*ban LT A
**onboard automated electronic system HWOHBET S AT 4
*detect AT D
*¥appropriate W) % *Yautonomous car HEEAETHE
*Wtake charge of $H3 % *pedestrian  HITH

*oxceed A D

Heurrently A

Eei=Y

*Spartially {591

M5, FRES) OIMEITBLC, MEFN -7 L. RLEWE LOE—DRY
FOEGTHEAR S, 1l

They are responsible for turning the car on and off.

They controlled the car all the time.
(3 They manually steered the car on busy roads.

{4} They planned the route during the trip.

6. TMiH6) ofaL LT, RLBURLDE—DRY, TOFSTEA LS. 12

I

(1) They can avoid accidents and make driving safer.

They can avoid using the brakes because their radar and cameras work
very well.

@ They can drive even in the dark because their radar works better at night.

@ They can drive faster because they ignore human errors.

7. THRET) L5 AREPAELLHHEE LT, RIBYE LD DRY, ZOFLT
Bz, 1]
{U Their sensors might lose communication with humans.

Their sensors might stop working in some situations.

They always require a human driver to steer.

4 They cannot operate without human passengers.

— 1 —
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3] KOLEFLO| U ~, B |OZNZRIABRLBY S S DEO~OOTHH—>#
. EOEFTER L S0 RALEFA—ETFOLAHAE S A,

Ken: Hi, Mary! How’s it going?

Mary: Pretty good. I'm starting to get excited about summer vacation.
Ken: Me too! I've already made some plans.

Mary: 14 J

Ken: I'm going on a trip to Okinawa with my cousins.

Mary: Sounds amazing! Fi

Ken: For five days. We'll stay near the beach.

Mary: I'd love to go to Okinawa someday. ‘1

Ken: Sure! Tl show you the photos when I get back.

Mary: Thanks! m

Ken: Well, we're planning to go snorkeling and visit some islands.
Mary: That's so cool. \i

Ken: No, I haven’t, but I'm really excited to try.

Mary: 1 hope the weather’s nice while you're there.

Ken: E

Mary: Nice. I'll probably just visit my grandparents and relax.

Ken: That sounds great too. @

Mary: Maybe. I've been thinking about going to a summer festival.
Ken: Oh, those are fun! @

Mary: Yes! I love the food and fireworks.

Ken: Same here. |2—‘
Mary: Good idea. I'll check the schedule later.
Ken:  Great! in

N

[4] ‘KoBAEZIZES L. M1~Hoo ( ) A@FE (1) &~ 2T,
( ) N 3FEA L 6 FALRLIFTEEA LS Ve A LLFICRDFE (A)
LALTIILTH B,

M1 BEBEEMUEE THEREC TV,

He was ( @ closed & eyes @ his @ listening ® music & to
& with }.

3%E [ 2] 6%E 25|

2. BESENZOT, RISERIIFIEbLh o7
(@ caused @ delay @ me @ miss & the meeting
& the train’s @ to ).

3%FH [2 6% [27

f3. thiixgmads 2T EEEZTOh o8 1
She ( @ not @ remember (@ said @ seemed & she € to
@ what ).
3%H 2 | 6%H 2]
4, FOHEENRVLIHIIIAELRS V.
Take note { G as @ day @ forget @ not G so (© the
@ to ).
3%0 [30] 6%0 [31
5. MEOIZRo TR0 &ML E DRBEAERIT 2,
It was (1 @& not & solved @ that & the problem (& until
@ yesterday ).

3%0 [82 6%0 [33

13—

Actually, I've already checked the forecast—it looks sunny.
Can I see the pictures later?

Do you have any other plans during the break?

Do you like summer festivals?

Have a great summer vacation, Mary!

Have you ever tried snorkeling before?

How long will you stay there?

Let’s go to one together if we have time.

What are you planning to do there?

Where are you going?

12—
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MESTIZo & F LTk, HEEEOMGLE
BELTBY) FHA,

MIEIZO & F LCid, EFEOMR L
L TBY A,

(iE)

Ri1.

2.

Ris.

*“falsehood %
*distinetly negative spin U5 5 AT AR E X
VoA MTE

'S *Psensationalize #H#T 5

*ereepy  FUROMEW “decade 10 4EF]
*>arachnologist 7 £/
““black widow 70Ty 7 E
*Uoverblown KT &7
*"arachnid ¥ EHH
*Ppesticide A UH) “oxic Hal

““hoost {4 LT 5 *Dfascinating  BFIEY %

6 . K
*Sspecies & *"brown recluse

*symptoms
agony *Lhightmare #4
*Pouote  HIT A

*Bsquashed iE¥
F—BETRALRTVE 7 BT AFEE LCRDEN R N2 —0BU, 20%

(D Some spiders are more intelligent than humans.
@ Some spiders can think ahead and understand numbers.
& Spiders cannot survive underwater.

@ Spiders never dream.

PRI ) OFBRSAEARTVEERE L TR BEYZLOE-OBU, FOESTE

v, 2]

I' To emphasize that almost half of the articles had mistakes

To show that errors are rare in the articles

To suggest that all the articles contained errors

To indicate that many articles are completely correct

HET (Of some 50,000~) THENHLNTWAEIEE LTRLETLZ S DE—D%E
UL EOBSTELLSV, | 3

(U Black widow spiders are frequently dangerous to humans.

@ Most spiders contribute to human health by eating harmful insects.

(@ Spider bites are the leading cause of insect-related illness.

) Spiders often carry diseases because they eat insects.

Ri4.

5.

i

17.

(Science Bridge i3 ~EAZELTH5.)

THE2) AERTINEL L TRLEDLRLOE—DOET, TOEFTER LS,

(4]

(1} All spider-related articles are based on witness reports.
(Z) Most spider bites are caused by known species.
(3 Some stories mention spider bites without any evidence of a spider.

@) Spider bites are usually examined by specialists.

1% (The researchers~) TGN TWAE I L LTHRLAYLLDE—DR

U, FOETTELREC: 5

(> Stories by spider experts are usually calmer and more accurate.

@ Doctors are the most reliable source of information about spiders.

4 Local newspapers tend to use more sensational language than national
ones.

@ Most newspaper articles reported spider behavior accurately.

ORI EBE, AABTRIBI) FHA I EAMMIORND LBRLERTWE D kb

R OE— DR, FOETTHARS . [ 6

@ Tt can help reduce spider populations in urban areas.

@ Tt may reduce unnecessary use of pesticides harmful to other species.
@ Tt will make humans like spiders as pets.

@) Tt will prevent spiders from spreading disease.

TR 4) DAMOEENEE LTROEY R D% DR, TOFFTTEHEILE V.

Spiders are fascinating especially to children.
) Spiders are too small to be ambassadors.

Spiders can act as symbols for all of wildlife.

i Spiders should be removed from homes immediately.
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[2] ROEXEFA T, HEICEZ LSV,

Emotions are mysterious things. Psychologists agree that various human emotions
are a response to surrounding social environments. Emotions are not just simple states
of mind but are *!fluid, *’evoked in our minds, **triggered by our experiences.
(7 ), after watching an exciting game with a winning or losing outcome, we may
feel excited, frustrated, or even motivated to support the team. Recent studies have
found that there are complex *!interactions between motivation and emotions.
According to those studies, our motivation is determined by how much effort we are
**willing to put into completing a task. This finding somewhat contrasts with the
*fassumption that people are motivated by *"tangible rewards, such as **luxurious
cars and houses.

*

Dan Ariely is a psychologist who has *‘extensively studied employees’ motivation

by collecting their reactions to workplace experiences. In one of his studies, he
analyzed the association between the type of tasks and motivation. He conducted an

origami project with three groups of university students. Interestingly, the study found

*

that the level of task *"’complexity or *"intricateness influenced the degree of their

*Pinvolvement in their task. Let us look at the task in more detail. The first group
made origami following written instructions, while the second group did the same task
without written instructions. This made the second group’s task more difficult. They
spent more time on task than the first group. Lastly, the third group did not
participate in making origami but instead observed the other two groups creating
origami. The experimenter then asked the participants how much they would willingly
pay for the origami. Curiously, the results showed that when they put more effort into

their tasks, the students likely *“evaluate their origami highly. In the experiment, the

W2, E—EETENLA TSI L LTRLEYRLDE—DET, TOFFTELL S

[ 4]

() Emotional experiences can influence motivation.

& Emotions and motivation are simple mental states.

{3 Tangible rewards are the strongest motivator.

@ Watching sports is the best way to study emotions.

M3, BTEETHERLN TSI L L LTRGENEbDE—DRY. 2OFFTHLLS

Ve | 10
(D All students prefer written instructions.
(&> Motivation depends on external rewards.
R
(

3 Origami is not a suitable research method.

@

@ Task difficulty can affect how motivated people feel.

B 4. RLTH) EWFS TV L EBROJEL L TR R 0E 0@, £0FFTH

AlEw, 11

The first group did not participate in the task.

@

The first group observed the second group.

)
2

The second group had no written instructions.

@ The third group created their own origami freely.

M5, LT EFSNTOLEROKRE Y LTROBWE DL -8, €07 TE
AnE, 12
(D' All groups evaluated their origami the same way.
@ The group with the least effort evaluated their work the most highly.
@ The group with written instructions valued their work the most.

@ The more effort participants make, the more they value the result.

two groups that actually made the origami said they would pay five times more money
than the observational group. Furthermore, the group that worked without written
instructions evaluated their origami more highly than those with written instructions.
(4 ), those who completed more difficult tasks showed an increased love for their
origami creations and appreciated them more.

Ariely suggests that, when it comes to a love of our work, the type of task plays a
big role in motivating us. Those who put extra effort into achieving their goals and
those who engaged longer in their tasks developed an increased love for their work.
Nevertheless, many companies today break down employees’ tasks into small
*4components with a primary focus on efficiency. Ariely says it is more important to
assign inspiring tasks and let workers decide how much effort and challenge they
willingly accept.

(Imagining a Better Society: Thinking and Learning Through TBL ¥ —HUZEL Thb.)

GE) *'fluid HEIAGZL **evoke [FUEZ Y *trigger FlEEIT
“linteraction MEMEH  *‘willing H#AT *®assumption EH
*Ttangible HIZD *lugurious L *extensively i <
*¥ complexity M S “Uintricateness &% *“involvement M5 D4V

*Yevaluate &FAliT 5 *"components BB L /oAESE

BT, 2 (7 ) CARBRELTRLEDN L b0E—2BU, Z0FFTTELLR S,

@ Even though
@ First of all
@ For example

@ In addition

A ) ABERE LTROEY LD NDE—2E, TOFTTELRE

For instance

2> In other words
@ On the other hand

@ Otherwise

FI7. BREEIIBY S Ariely ORFBEULARTLINFL LTRLED R D& —D8Y, £
DG TEL RS, [ 14 ]
(D' Challenging tasks should be avoided to maintain efficiency.
@ Companies should divide all tasks into very small parts.
@ Employees should receive strict instructions for every task.

@ Workers should be allowed to choose their level of challenge.
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[3] ®ozFEwo[ 15 |~ 4 0FRPREAZRLEDELOEFC~DOEHL—>
RO, FOESTEALSV, RELETE—ETOLAMR AL

A: Hey, what did you do last weekend?
B: Not much, I just relaxed at home and watched a new series online. riﬂ
A: 1 went hiking with some friends. The weather was really good.
B: That sounds great. Iﬁ
A: You should definitely join us next time. It's a great way to clear your mind.
B: I might do that. E
A: Mostly, yes. But sometimes I just stay home and read or play some games.
B: Same here. rl;ti‘
A: Exactly. M
B: I'm thinking about checking out a new café downtown. \ﬂ
A: That sounds like fun. I'd love to join.
B: Great! TJ\
A: Nice, I enjoy trying new cafés. ‘Lﬁi
B: Yes, they have a matcha latte that a lot of people recommend. ?l
A: Sounds perfect. j
(' Do they have any popular drinks?

(2 Do you usually spend your weekends outdoors?

& How about meeting around 2 p.m.?

4 How about you?

& I'm looking forward to trying it.

® It's good to have a balance between going out and relaxing.

(7> Tve been wanting to go hiking too, but I haven’t had much time lately.
(& Dve heard their coffee is really good, and they have some nice sweets too.
@ So, do you have any plans for this weekend?

@ Would you like to come?

0 —

[4] koD ALIZEY X5 M1 ~F5o ( ) NOTE ) FiEER T,
( ) MO 3FEHE6FRIREESHE A% &8s L LXHIIRLE (H)
LANLFIILTH b,

1. b LIEIE 22 ANSABF LB IUE, £ OBRELEINEZR/IES S,
(I accept @ advice @ he @if &to & were @ willing ),
he would learn many valuable lessons.

3EE 2] 6%A [ 2]

B2, BREFHERLEDWIEEREATLI ).

She ( @ can’t @ help @ kittens @ sees &) she (& smiling
(7 when ).
3EH 27 | 6% N

183, #LVEGRAIRE A WET 20 &) RN o
1 ( @ improve 2 new @ policy @ the & whether ® will
(@ wonder ) the environment.
3%H |29 | 6FE 30|
R4, HLEHWZZ 2T RTRELACETOR S H > 700
She ( (© believe @ enough @) everything @ not & to & was

(1) wise ) she heard.

5. BAbARLEIEAOE, Do EEh S RO - /.
( @ his attitude @ most @ surprised @ the & us & was

) what ) that was the same as usual.

3EA |3 6FA [ 34

=

—a
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[1] KOTLEHRAT, HPIFLL S0,

With all the fruit available, it’s sometimes hard to know which is best, and
especially how much we should *'consume. According to Japanese authorities, the ideal
daily **intake of fruits is 200 grams. Some people may slightly exceed this
recommended amount, but this doesn’t necessarily mean they will gain weight and
become fat. The benefits of fruits easily *‘outweigh the *‘cons. Eating fruit daily can
protect us frlo)m disease, benefit the liver, and contribute to more beautiful skin.

One of the healthiest fruits is the kiwi fruit. Each kiwi is **chock-full of nutrients.
One kiwi fruit, which weighs about 100 grams, contains 100 milligrams of vitamin C,
which is the recommended daily intake.

The suggested daily amount of N;dietarx fiber is more than 21 grams for men, and

2)
more than 18 grams for women. One hundred grams of banana provides only 1.1

grams of dietary fiber. A single kiwi contains 2.6 grams. Therefore, adding two kiwi

fruits a day to a normal diet easily reaches the recommended amount.

*"potassium that should be consumed daily is over 3,000

The amount of
milligrams for men, and over 2,600 milligrams for women. One kiwi contains about 300
milligrams of potassium, amongst the highest of all fruits. This is more than twice the
amount in grapefruits, and more than three times that in apples on a 100-gram basis.
{ 7 ), bananas still come out on top, with 360 grams of potassium. One major
beneficial effect of potassium is the reduction and prevention of **high blood pressure.

There are other **nutrients found in relatively large amounts in kiwi fruits. There

3)

include vitamin K, known for its *"

antioxidative effect; vitamin E, which is effective

in *"blood coagulation; vitamin B6, which contributes to healthier skin and
4

*membranes; calcium, which is necessary for the growth of strong bones and teeth;

*

magnesium, which is effective in preventing *"lifestyle-related diseases; *'!phosphorus,

needed for the healthy growth of bones and muscles; copper, which aids in the

#15

development of bones, liver, blood and the brain; and finally, * “folic acid, which is

important in cell growth.
The word “kiwi” derives from the name of the national bird of New Zealand

5)

because the fruit and the bird share a similar appearance. The name of the bird is

said to have originated from the native New Zealanders, the Maori. It comes from the
sound a male kiwi makes, a distinet “ki-wi.”

(Science Alive FLIZ—FLAEL THb.)

(i£) *'consume HET L *Zintake FRAL *Soutweigh ~ & 0 i dh %
*eons HIPT *Schock-full ~% ¥- L HEEE -7
**dietary fiber &k
**high blood pressure LT
*“antioxidative effect PLERILIEH

*12

*Tpotassium ) 7 4

“nutrient HFEE

*Uhlood coagulation iK%
*Blifestyle-related disease i & E#M
*Bfolic acid B

membrane &

*Hphosphorus ) ¥

Bl FRE L) 1220w T, ALTENLR T REROBIIRLTE LD —D0#
U, 205 TEAZEV, | 1

@ Tt helps keep the body healthy.

It helps people sleep comfortably.

It makes people gain weight quickly.

@ Tt reduces people’s hunger.

71



72

SB o eRaEE R

F2. THIEB2) 20T, ALTHERLRTVENELRLBYIRLTVD L 0% —25%
U, TOFGTTER RS0, | 2

F13. Z=t (

B4,

5.

[2]

o
@

D

A kiwi has less dietary fiber than a banana.

Eating one banana a day is enough to get the dietary fiber we need.
The recommended daily intake of dietary fiber is the same for men and
women.

Two kiwis can help a person reach the daily recommended amount of

dietary fiber.

T ) REASENELTRLET L LD DR, FORFTELILE,

Even so

For example

In addition

On the other hand

PHER3) 4200 T, BEEECBETOLRTHLEF T TN — Y OERFEOHE L TR
LEIE b0 E—DRY, TOESTHEALE, | 4]

S
@

@
&3

@

5
6
7
8

THRA4) # TR, ROEYRHEL —ORP. TOFBTELLEY, |5

©

w3
>

helps
prevents
protects

removes

ROELEFAT, ZHEIIEL RS,

B6. THA

B5) (22w T, FI74 T N—VOHAMOBEKE L TRLED RS DE—DRU,

ZOBETELRE,

Ios)
o)
o)

@

It makes a sound like “ki-wi” when the fruit is cut.
It looks like a kiwi bird.
It was discovered in a place called Kiwi in New Zealand.

It was named after the scientist who found it.

MEIZ>& F LCid, HEEDOMRL
FBRLTHB) A,

Rl & F L Cld, HEEO MR L
BELTBY A,

(Reading in More Action W 3Cd—RAL CHb)
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M3, 7=

! paternity leave XELOFE WA *’revised law CLIE & L7k
*Saccessible FIH L2240 *toblige ~%EHMITH
“*would-be fathers KHUILDFEDAIL

*Satmosphere that encourage ~ % {24 IR

*Treluctant AATEZ v *pseudonym 4%
*on the verge of a nervous breakdown fEFIFN—ETFH T

*gesperate VLD

*a leave of absence Kk

*Pexecutive FLOETD. take the initiative ZE: L TIT#I¥ 2

*Hregular feature of the work day HFEBODTYHL Y EIONR

e *13

*Fnursing care /M

CONBE L) EhoMBE LTROBEWRLOE DEY, FOHESTELL S,
(7]
D To allow longer leave for mothers.

{2 To help male employees learn about paternity leave.

To increase salaries for working parents.

@) To punish companies that refuse leave requests.

. THE2) ORI L VO -0, FOFFTEI LS. | 8

@ Allow only women to take the leave.

oy

Ask employees to take shorter vacations.

3 Make a work environment that supports taking child care leave.

@ Punish employees who don't take the leave.
(7 ) EARRGEYLEE —SRY, FOFFTEX LS. 9

@ Although
& Because

Despite

Therefore

[3] KOEHEXD| 14 |~ 28 OFENFRIALBRLED 2 02 D~Q0dFHH—D%

O, FOESTEA RS LR LESR—ES LRI A

A: Good evening. Welcome to the Grand Lake Hotel. | 14

B: Hi. I have a reservation under the name Suzuki.

A: Thank you, Mr. Suzuki. @

B: Sure. Here’s my passport and credit card.

A: Thank you. 16

B: Yes, that's right. I booked it online.

A: Great. El

B: Actually, is it possible to get a room with a lake view instead?

A: Let me check... @

B: That sounds good. I'll take it.

A: Wonderful. W Here is your room key.

B: Thanks.

A: Breakfast is served from 6:30 to 10:00 in the restaurant on the first floor.
4]

B: No, thanks.

A: You're welcome.

Do you need help with your luggage?
How can I help you today?
T'd like to know more about breakfast.

@ Let me confirm—one single room for two nights, correct?

May I see your ID and a credit card, please?

& Please enjoy your stay.

@ Thank you for your help.

® Yes, we have one available for a small extra charge.

@ Your room is on the 7th floor.

{@ We've arranged a quiet room on the corner. Although it doesnt offer a

lake view, would that be okay?

— 10—

m7.

[4]

BIL.

Ri2.

f33.

M4,

f5.

. THERS) OMAE LTRLENL b0 DR, ZTOESTEIL S,

He wanted to spend more time traveling.

9

He was influenced by his coworkers.

@

His company required it.

e

@
<)

His wife was in a mentally difficult situation.

THRERA) 20T, HET 8 A%DASIE LNFOREKFIL L TR EW R LD
DR, TOFETELL S, L1 |

(D' I can’t take leave because I'm too busy at work.

@ 1 have no intention of taking paternity leave.

& 1 want to take three months of child care leave.

@ I will take care of my child instead of my wife.

L THES) oW Tl b 0k LTRGEN L b0E — D&Y, TOHFSTEILS

o [

(> Its male employees took child care leave less often than the national
average.

(2) None of its executives had taken child care leave by 2020.

(3 The company holds online meetings only after working hours.

@ The company supports a workplace where children can be around during

the workday.

KD H, KLOWNFEBLHINIELTVE L0 D8, ZOFETEL L &\,
() Men in Japan generally feel supported by their supervisors when taking
child care leave.
@ Most companies in Japan already meet the government’s goal for paternity
leave.
(@ The percentage of women taking child care leave is decreasing every year.
@ The revised law requires companies to support employees in taking child

care leave.

KOHAXIZES EH H1~M50 ( ) Mo () & IERER T,
( Y AO3FEDL 6 FAELAEFLEA LSV, AL TRICKAFFR b
LFILThHD

D ETHEWTWHIEE T FELr- 72,

The moon ( {0 above (& beautiful @ building @ shining & the

6%H [2]

& very (T was ).

3%H T

RS E,PLE LGV LIS L.

My mother (I} advised @ late @ me @ not & stay @ to

up ) at night.

3®D [2% 6%E 27 ]

BT RFIIHAEFECTETL o0 2 EIDw T,
Sonoko ( (D found & had & her @ left @ she & that

@ wallet ) at home.

3%H [28] 6%E [2]

SERED L IR T L CTH R
Having ( {I a baseball game 2 dinner, 3 finished @ he ® his
% on (D watched } TV.

3EE 30 6%N [ 3L

FUNIRITFTE L LR D2 MRV TL L ).
Tt will (D be @ before @ can & long & not & travel
@ we ) to space.

3%E [82° 68H 53]

11—
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[1]

ROELRFAT, BHMIZEA L S0,

I & F L Cld, HFEOMER L
BELTBY TA,

PEIco & T LTk, EEEDRRLE
BEHLTBY A

(Reading Explorer 2 #30Id— i ZE L THb.)

(3i) *'King Tutankhamen 7% »#—x>% *luxurious M
tomb & *eventual LAY *Sextreme Wil
*clue  FAIHY *Tarcheologist 75 %  *Pcoffin &
*skull FEFAT *plow FIEE “Uracture A3HT
*Rinfection B *Bembalmer EFICHIEABERET A
“hurial 122 *Plat feet fRTR

*Boulnerable KR EIZE 6 St v

Ri1.

k2.

f3.

f35.

—2— -
Z (7 ) AR NERTE L TROED L L OE—D0RY, 2OBETELR 6. SOXDFA L THD “Was King Tut Murdered? (IX§5% 2 & LTHR D HY
e, (1] HLDE—ORY, FOBFTELRS Y, [ 6 |

@ 9 @ 19 @ 29 @ 39 U He certainly died in an accident.

@ He died from a blow to the head.

THREL) 20T, v U — A Y EQFEPOEEME & L TALT STV @ He was murdered.
bOE—DRY, TOEFTEIL S, - @ How he died is still not known.

1 He died from an infection. @ He died in an accident.

@ He was attacked by a snake. @ He was hit on the head.

[2] ROBFXD| 7 |~| 16 AR LBEU L LDOE - DEV, ZOETTEI RSV,
TRIE2) 00T, v VA A EOBEERSED L IHE LIV TRED

HY %S D —2BY, FOFSTTELL S, ‘E 1. A: Hello. This is Mr. White from Tokyo. It’s really cold here. Is it snowing in

@ It was damaged by the new X-ray technology. Amagasaki?

@ It was damaged during a war in Egypt. B: Just a little, E

@ It was damaged when it was removed from the coffin. D and it’s hot and humid. @ but it's lovely.

@ It was damaged when he was turned into a mumny. @ it’s like a storm so I can’t go out. @ perhaps it’ll stop raining soon.

SO A ) ICABRETNE LTRLEYRLOE—DORY, FORTTELL [# 2. A: Ken mentioned to me that he has a keen interest in public speaking and

S zl would like to become a member of the speech club.

(D' how he died & how he enjoyed his life B: li‘

% how he killed others @ how he was injured @ I love going hiking.

S

I saw him at the restaurant.

D)

THE3) 22w T, AL TERENTVAIED -2k LT BYALDE—0

[®

) Oh, really? Does he want to be a politician?

U, 20FTTHLIAE SV, @ That’s why he likes fruits.
' Tutankhamen’s parents had the same bloodline.
2 Tutankhamen’s parents had the same DNA as Tutankhamen. f13. A: You look utterly tired today. Have you seen a doctor?
® Tutankhamen’s parents often got sick. B: Yes, El
@ Tutankhamen’s parents were generally healthy. (@ she is working very hard now.

@ she said that she’s OK now.

% she told me to go home and have a good sleep.

o

@ that sounds really wonderful.
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f34. A: My average mobile screen time last week was seven hours.

B: oh, 10

D 1 have to go home and sleep. @ T'm really sorry.
@ thank you for having me. @ that’s absolutely awful.

f15. A: Tom, you truly did an outstanding job. I'm really proud of you.

5[]

How do you feel about my job?

® O

It was nice to meet you, too.

)
&

Sorry, I don’t have any time now.

@ That means a lot to me, sir.

.-
&

6. A: Would you mind if I borrow your bike?

(I Can you buy one for me? (2> 1 see. You'll drive that car there.
3 OK. It’s on the kitchen table. @ Sure. Go ahead.

ff7. A: Oh, no! 'm at a loss as to what I should do in this situation.
B: @
(@ But I thought you didn’t like games.
@ Do you speak English?
3 That would be great.

4} Would it be helpful if I gave you some advice?

B18. A: I seem to have misplaced my pen. Do you happen to have one?

B: | 14
(Il Here comes the train. @ 1 don't like it very much.

& T take it. @ Yes, here you are.

F19. A: Hello, this is Ken. Is Nancy available at the moment?
B:
2

@ Listening. @ Reading. (@ Speaking. @ Writing.

fi10. A: How would you feel about going out for lunch?

(D Certainly! They tasted like French fries.
) Of course! I brought a packed lunch today.
@ Sure! They don’t come with me.

) Why not! I'm almost starving.

SB o A

[1] ROELEFEAT, EIZER RS,

When we are young, we tend to make most of our best friends at school. As adults,
we may start finding them in the workplace, until eventually, our circle of friends

mostly consists of people from our professional lives. However, that pattern has shifted
13
in recent years.

The situation is different for Gen Z (those born between 1997 and 2012). Remote

work *'exploded during the COVID-19 pandemic that began in late 2019, when the

*2¢ohort was in college or entering the workforce. For many, remote

youngest of this

work is now the **norm. The idea that the office is a place to socialize or make friends
21

may seem foreign. As for those Gen Zers who are in the office, frequent *!job-hopping

can be a *“disincentive to forming friendships at work. What’s the point if you're
planning to leave soon, anyway?
So where does Gen Z make friends? Some move back to their hometowns where

they already know people. But this is not a silver bullet. Some of those friends may

3
have moved away. Other old *‘buddies may have limited availability because they

have new social lives through work or their kids’ schools. Furthermore, as we grow
older, we develop new interests and values that may be quite different from those of
our old *’chums. Even if, for example, you live right next door to a school buddy from

back in the day, you may have very little in common to maintain your **bond.

1
Are these Gen Z remote workers *"doomed to loneliness? We should keep in mind

that young workers across generations tend to be lonelier in early adulthood due to
5)
the big changes happening in their lives. And it’s not as if going into the office will

automatically improve your social life. *'*Toxic workplaces are certainly not unheard of.

Still, there are benefits from having workplace friends. Studies show that these

(-2 T

relationships *"foster better well-being and make you less likely to feel *disconnected

from society. You can also *Ueonfide in these friends about your problems, whether

*14

personal or professional. They can be your advocate when you have a *"proposal

that could use some support from colleagues. And if a friend is a senior colleague, they

*

could be a *'®mentor to help guide your career advancement. In short, it never hurts to

have friends. The question is, where will you find them?
7)

(Reading Traveler 3 IE—HELTHD.)

(&) *explode HIEYT ““cohort [AIFFIALC A F AR
*Pnorm {ZHERY 7L IREE *'job-hopping %Mk
*disincentive R 2HATHELLD  *hyddy  (AA

*chum BAT **hond &7

“doom &% *Wtoxic workplace 47 BIHIREE
“foster FHir *“disconnected ¥ HES 7
“Peonfide in I HHIT A **advocate B

“Fproposal  HE% *Pmentor BIEH

B 1. TFAES L) AR BN AIRNL L T2 & HEDL bOE—DBY, £0HFTTHR

mEw, [

People cannot make friends after high school anymore.

{2 People have fewer friends when they become adults.
(@ People make close friends at work as they get older.

1) People stop talking to their school friends.
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B2, THEB2) OBEE LTRGBS SDF—DRY, FOFLTEL LS, | 2

Gen Z people always work in the office.

Gen Z people do not like talking to others.
@ Many Gen Z people can work from home.

(4 Most Gen Z people work with their friends.

B3, FIREES) ARYERE LTHOMY A L D% DR, FOFTCEIL S,
=
(I A method that causes all problems
@ A method to solve all problems
3 A small silver thing that is put in a gun

@ A small silver thing used for hunting

HREA) DL BRMAFFRFTEWIOWT, BB DL~ £

TERESV, [ 4]

You don’t remember your school days well.

You have different jobs at the office.

You now live far away from each other.

@ Your interests and values have changed.

F6. THEES) 1220 T, HFEPIMEB UL TOHMOYE LTRLBEYL L0~
TOFFTER LI, 5 |
(I They are adjusting to new phases like college or entering the workforce.

2 They are often living away from their hometowns and old friends.

3y They are unable to build strong friendships due to social media.

@ They are usually working with people from older generations.

[2] KOEXEFHAT, BEIZEZL SV,

Our world is filled with many *'inequalities with income inequalities being one of

the biggest. Income inequality occurs when the income within a population, such as a
1)

community or country, is *‘unevenly distributed. It has been reported that the top 10%

have 75% of the world’s wealth but the bottom 50% have only 2%. The impact of this
can be felt on a daily basis as people compare themselves to oi})Aers and society.
Technology can help *“address some of the factors that contribute to income inequality.

Location has an influence on income. For people who live in rural or remote areas,
there are limited opportunities for work. Also, the wages tend to be lower than those
in urban areas. For these reasons, many young people *'migrate to cities for work
opportunities. However, advances in Internet technology, such as video conferencing

3}
and cloud services, have made it possible for people to work from anywhere with

**reliable Internet access. This provides access to better paying jobs for those who are
unable to move.

For people living in extreme poverty, remote work is not **feasible. However,
technology can also improve their lives. In many low-and middle-income countries, the
governments are providing their citizens with digital identities which allow them to
access government and private services. The e-ID Card, used in Nigeria, is a good

1
example of how useful and life changing digital identities can be. This smart card has

a silicon integrated circuit (IC) chip which *“securely stores a variety of information
about the cardholder. As the name of the card suggests, it holds key information such
as name, address, identification number, and fingerprints. Because the information
contained by the card has been *®verified, the user can do useful things such as

opening a bank account. Another benefit of the e-ID Card is that it can be used for

F16. MEEEG) AURTHLD DL LTROGED 2L DE—DRT, Z2OHESTHRR IV,
l's
(I Friends in workplace can help you leave work early.
Friends in workplace can help you privately and officially.

Friends in workplace can take the place of you.

Friends in workplace can work for you.

TRTANRE L TR B RS 0E—DRY, £OEFEFTTELL

7. THIBT7) OFOA
o 7
{D It is better not to make friends at work.
2) Making friends at work will have some advantages.

The place where you meet friends is important.

4 You should carefully choose friends to work with.

**transferring money and making payments for goods and services. It also has a
digital signature which can be used for contracts, applications, and documents. Finally,
the card can be used like an international passport. In the future, the card will be

5)
even more useful when it can be used for health insurance, public transportation, and

voting.
Although quite different, remote work and digital identities have a lot of potential
to address the issues that are created by income inequality.

(Our world: How Technology Will Change Our Lives ¥EII—#UELTH5,)

*“unevenly TIgEFIC *address HLY Hr
“reliable RIATE D *fensible FEHEEL

(&) *'inequality AT
*'migrate T2

“Tsecurely 4l *verify F

LY % transferring %4

1. FHREL FRLTOLEEMEL LTRLATL L 0F—2-U, TOFSTELLR
AN 8

@) All countries distribute income equally.
& People with the same skills always earn the same income.
3 Some people may enjoy more wealth than others.

@ The world’s wealth is slowly becoming more equal.

B2, THEMB2) OFEL L TRLEYR DL —-DRY, 2OFLTTEALS . | 9

Everyone starts to earn more money gradually.

@ People are free from worrying about money differences.
@ People feel social pressure by comparing themselves to others.

) Society becomes more equal in wealth and income.
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3. THRE3) 290 LAMMERT DL LTROBO A bDE—2HY, EOHEST

fil 4.

6.

Brhsv. 0]
(D' Everyone can now move to urban cities for better jobs.
@ Internet work is only for people who live in cities.

@ Remote work offers new job chances beyond location.

{ The best-paying jobs require no Internet access.

TNAREB4) IR SIS e ID Card DEBIZOWVTH LMWL DD EF — DB, FOF
FCHEAZEG, [

@ The card can only be used inside Nigeria.

{2, The card makes secure payments possible.
@ The card prevents people from traveling.

{4} The card stores only the person’s name.

FEARS) 120V T, 414D e ID Card ~OMTF L L Tl b4 & % — 0580,
FOFSTELL S, [ 12

@ It may be banned due to privacy issues.

&

It may help in many areas of public life.

@ It may replace all transportation in the future.

@ Tt will only be used for entertainment purposes.

XEEOWEPL, FXEHT7 7 00— 12 L TICTW RS LC, b #Ei s
bOE—DRY, ZOHFTEAL SV, [13]

D It can solve all global social issues quickly.

& It mainly supports people who already have access to wealth.
3 It may open new ways to deal with social challenges.

& It should be limited to improving business efficiency.

@ Can I have your address?

@ 1 don’t know anything about washing machines.

(3 I need someone who can come over and fix it as soon as possible.
@ T won't be able to come over until sometime next week.

& Tl have to call somebody else.

® I'm afraid I won't be at home then.

) Not really.

® Sorry I can’t help you.

@ Speaking. May I help you?

@ What's the matter?

— 10—

[3] ®kof#Ewo[ 14 ~| 28 DFRFIIZA LKL % b D& D~Cip 5 —25

[4]

Rz,

R 4.

5.

U, FOFGTER LSO, LELESI—ETOLAMR A

(A small incident happened at Mr. Miller’s house.)

Ms. Miller: Kenny, can you come over here for a moment?

Kenny: Sure. M

Ms. Miller: There’s something wrong with my washing machine.

Kenny: I'm sorry. M

Ms. Miller: Do you know anybody who can help me?

Kenny: TJ You should look on the internet. I'm sure you can find

somebody who can fix your washing machine.

(Later, on the phone)

Ms. Miller: Hello. This is Ms. Miller speaking. May I speak to Mr. Brown?
Mr. Brown: 17
Ms. Miller: Yes. My washing machine is broken, and i 18

Mr. Brown: 19

Ms. Miller: Near Colin’s High School, at 15 West Road in Big Hill.

n

Mr. Brown: I can come over tomorrow at four o’clock. Is that OK?
Ms. Miller: Actually, that doesn’t work for me. TZE I have to take my son
to the dentist. How about this Wednesday?

Mr. Brown: Not this week. I've been really busy these days. \\21 ,

Ms. Miller: That’s too late. ‘ 27‘ Thank you anyway.

Mr. Brown: ﬂ Goodbye.

Ms. Miller: Goodbye.

KOHALIZEI L. H1I~H5 0 ( ) WO () FE~EZ T,

( ) O3 EFL 6 FHICRLFSFAX LS v 272 LCHILRLE (B)
LITFIILTH B,
L IESERLS T TRALIMTb B S e o
( O arrived @ before @ could (@ he & nothing & start
@ we ).
3#%B 6&H 2
ERUZEENTRE I b, BRIEBEALEEL LTS,
She finishes any ( 0 how @ is @ matter @ no (& she ® tired

@ work ).

3%E [26

CRMREFREMTE AR MEBALIEEBERLVEIIIL TS,

9

(D afraid @ be & Itry O mistakes & not & of making

@

(7> to ) when I speak English.
3%H |28 6%H 29|

LA LE B LTS, BRIZBIZE > TWZA 51,
I would ( U caught @ had

@ have @I @if @ left
@ the train ) earlier.
3HH 30

6&H 31|

COBBE M S TWz XD IER - 72,

( D expected (@ 1 had @) interesting @ more ) than
(& this movie @ was ).

TTRED

6&N 3]

— 1 —
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[1] ROELEFRA T, FENEZ LS,

MBIz F LCld, HFEEOMRLE
L TBY FEA,

PEIco & T LTk, EEEDORLRE
BEHLTBY A

B3, BERETHNON TSI L L LTURGEN L O DE—DBY, ZOHFFTELLS

[3]

{1} Brain function changes depending on age.

{2} Colwell studies the relationship between exercise and memory.
(3 Late-night studying is helpful for memory.

@ The sleep-wake cycle affects learning and brain function.

IR 2 ) OFBRNEIAHT D OO —DRY, TOETTCEL LSV, [ 4 ]

(O Both groups of mice were fed at the same time.

4.

& The first group slept more than the second group.
& The researchers changed the food given to each group.
@ The second group had a changed sleep and eating.

f35. BEROENTWEIEE L TRBDLLDE—DEY, ZOFHESTEILS

Changing the diet of mice improves their brain function.

Human brains are not affected by eating patterns.
& Irregular eating and sleeping times can cause memory problems.

@ Sleeping longer helps mice remember better.

F6. RMEETHENONTOASI L LTROEDNALDE—DEF, ZOFFTEIRE

Eating less food is more important than sleeping well.
Irregular sleep patterns are sometimes helpful.
3 Maintaining a regular sleep-wake cycle is good for our health.

@ Vacations should be avoided for better brain function.

M7, KELDFA PNV ELTHRBUL D% —2RY, ZOFFTTER RS, II
' How Mice Changed the Way We Eat
& Our Internal Clock: It's about time
3 Sleep More, Eat Less: A New Diet Plan
@ The Surprising Benefits of Eating at Night

(Reading for Today 3: Issues W I—HUWEL THb,)

(%) “'disrupt HEZED *psychiatry A KL **hippocampus  #E

SEARBATVS I k& LTRGENE b 0OE —DEF, TOHFTTER RS

M. A BOR
o [1
(1) Eating before bed helps people fall asleep faster.
) Eating late at night is common but can be harmful.
(3 Ice cream causes weight gain more than other foods.

@) Late-night snacks are recommended by many doctors.

2. THRHL) OBBELLTRGENELOE-DEY, £OFFTHELL SV,
Because food is more likely to turn into fat at night

Because it causes greater confusion to your body clock

Because it makes people fall asleep too quickly

1) Because the body uses more energy while sleeping

[2] KRoFLEGAT, BECAZ 2 S,

Humans have always tended to assume that we are far more intelligent than other
animals, although we have long known that dogs, chimpanzees, and dolphins, for
example, are clever in various ways. Traditional attempts to test animal intelligence
have involved assigning to animals the kinds of tasks that humans would be given in

*1

intelligence tests. One scientist’s question makes the ™ absurdity of such an approach

*2

clear. “What if giraffes tested our ability to ~“strip leaves off high tree branches?”

(7 ) it is not possible for us to totally **abandon our human *'frame of

*

reference, it is possible to *"refine our ideas about intelligence and make them more

*%indicator of intelligence appears to be the size, both absolute and

general. A major
relative to body size, of an animal’s brain. In one type of test, scientists check whether
an animal realizes that what it sees in the mirror is itself. Another type seeks to
establish the animal’s ability to remember things and to recognize other animals it has
seen (or heard or smelled) before. Scientists also try to *"ascertain animals’ ability to
solve problems and to use tools.

The land animal with the largest brain of all is the elephant. One use to which
elephants appear to put their brains is remembering things; in particular, their long-
term memory is excellent, and they are able to recognize people or other elephants that
they haven’t seen for many years. Their thinking alse appears to have an abstract
quality, For example, if they have been harmed by people who speak a particular
language, they will tend to avoid people speaking the same language. They also show
pain, grief, happiness, and *“compassion, being similar to humans in several ways.

Moving to the sea, dolphins are well-known for their clever and playful nature,

and many readers may have seen dolphin shows in theme parks. Dolphins are able to
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remember complex *°sequences as well as *Mdifferentiate between things that are
broadly similar. Psychologists have conducted experiments in which dolphins were

given a kind of underwater keyboard to play with. Each key had a different symbol

*11 *

and gave a different kind of *"treat, as well as *“emitting a different sound. Unlike
other animals, the dolphins not only memorized the meanings of the different symbols
quickly, but also imitated the sounds and combined them to invent new games.

*3Apes are another type of animal recognized as intelligent. Like dolphins, they
seem to have high *'linguistic abilities, being able to learn sign language and
communicate with humans to some extent. In particular, chimpanzees have excellent
short-term memory, far better even than humans do.

*species of animals that exhibit intelligence of various

There are many other
kinds, among them crows, turtles, parrots, and bees. As scientists find out more about
how these and other animals think, we are likely to gain a better understanding of the

essence of intelligence.

(Science Quest HELII—HUEL THb,)

*abandon T

*Sindicator 15E

(i¥) *'absurdity A& *atrip off # XELAH
*'frame of reference FEflH *refine AT A
*Tascertain  HE® B
*differentiate XFT 5 *Uireat #3E
*Pape AR

*sequences A7
*emit Y5

*Bspecies

*8compassion  JE

TIPS P——
Ylinguistic E#ED

5. ANVAHIETARBE LTELV oM, Rb#EYLSDE—2RU, 0%}
THEARE, [12]
(' They cannot tell the difference between similar objects.
{2} They display remarkable memory and creative abilities.
& They ignore the sounds produced by the keyboard.

@ They prefer playing games with humans over other dolphins.

WALNTVEEARORME LTI Lo b0, HLENEL0r—
FOFTTHEAR SV, [ 13

They are better at understanding human speech than dolphins.

They are friendly animals that enjoy playing with humans.
@) They are intelligent animals with memory and communication skills.

@ They lack intelligence compared to other animals.

FI7. BREETESATRI b LTROEWLLOE -2, Z20OHFTTELLE
v T4
{U All insects are highly intelligent.
@ Scientists are no longer interested in animal intelligence.
@ Studying animal intelligence may help us realize what intelligence really
is.

@) The study of animal intelligence has become less important.

FIL. 5 B&Tx ) > oBPSEFONTwRHME L TR EY L D2 -0, 20
&

3 To emphasize the unfairness of testing animals by human standards
{2 To explain why giraffes are rarely included in intelligence research
3 To show that giraffes are more intelligent than humans

@ To support the usefulness of animal intelligence tests

e, T ) WALERNE L TRLEY R DE DY, FOFFTER LSV,
After

Although

Since

@ Unless

M3, B#OAEELZRL ikl LTAXT

Zav, [10]

@ Checking if the animal can remember individuals it has previously met.

SRTWARVSDF =R, TOEFTTEL

(27 Checking the ability to use tools for problem-solving.
(@) Testing the ability to recognize and solve mathematical problems.

(1) Testing whether the animal recognizes itself in a mirror.

B4, VT AL E LTALTESLN TV RV DE =MD, TOFTTEHIL S
v [0
(' They associate certain languages with past harm and avoid them.
@ They can recognize individuals even after long periods apart.
(3 They express emotions such as grief and joy as humans do.

@ They have large brains but lack abstract thought.

[3] koawExo[ 15 |~ 240 OFRPRICADRLEN L LD ED~@D T 5 —o 8
B, EOBEETELL SV, 7 LERE—ET O LR A,

(At the airport departure lounge)

A: Excuse me, do you mind if I sit here?

B: Not at all.

A: Thank you. Where are you flying today?

B: @ How about you?

A: T'm going to Washington, D.C. on business.

B: Washington, D.C.! I think it’s a fantastic city.

A: T agree. M

B: Yes, and the climate is better than here in New York. I lived here for three
years, but it was too busy for me. I prefer small towns. @

A: m Unlike big cities, small towns have a lot of advantages.
[]—Ol It’s diffieult to find peace in big cities. Speaking of places, where are
you from?

A: Malaysia.

B: Wow, Malaysia! Your English is excellent.

(Announcer: Flight 432 for Washington, D.C. is now boarding at Gate 8.)
Excuse me, that’'s my flight. | 22 . It was a pleasure talking with you.
OK. Have a wonderful trip.

Thank you! Lzﬂ

@ oW
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I 1 couldn* have guessed.

2 I have to go now.

& 1 hope everything goes well for you in San Francisco.
I wouldn’t want to live here again.

& It has both interesting places and beautiful scenery.
® TI'm heading home to San Francisco.

Maybe our paths will cross again someday.

Please, go ahead.

Yeah, less traffic and less noise.

You can say that again.

— 10—

[4] ROORTIZEI LI W1I~F50 ( ) MO () EEREBERT,
( Y O3 EHE 6 BHIKLBFEEBA LSV, LA LLHISELT (1)
LALTIILTH D,

Bl ERAEIA-TWARRFELLBILELOIETULATYS,
The dog ( " be @ in @ is @ known & running  ® the yard
) to ) friendly with children.

3EH [2] 6%H 2]

M2, KOBCHPHRICVAEEERL S,
Itis ( D angry @ everyone in the room & he @ how (& made
® said @ that ).
3EH [27 6%H [28]

M3, HARFOAEDNHI LS & 2B L07E Liv,
He ( @ explained @ have & might (@ misunderstood & teacher
® the 0 what ) yesterday.
3% [ 2 6%H [30!

AL ERIZOVTEE SR THIZ L0 b LT WSRO IS F 2 7IZEPiT 72,
( () about {2 been @ dangers, @ having & the ® they
{7 warned ) still went hiking in the storm.

3%E |3l 6%e [

M5, HYEEIREYLEELL LI EDLODTEL LRV,
I don’t know ( (1) change @ decided & has (& she & her major

® to @ why ) recently.

3HR | 3] 6 %N [a4]

-

B opm fgC

[1] ROETEFAT. HHIZEZ LSV,

When it comes to summer in Japan, it is the heat and *'humidity that tend to
bother people the most. But there is another common *irritant too: the little
mosquito. Mosquitoes bite us because human and animal blood happens to contain

1)
the *‘nutrients they need to develop their eggs. When they land on us, female

mosquitoes (male mosquitoes don’t bite) *!inject six tiny needles into our skin. These
needles are used to drill through the skin, hold the hole open, suck out the blood, and

*

inject *"saliva into the blood vessel. The saliva acts as an “anticoagulant to keep the
blood flowing, and it is an allergic reaction to this substance that causes the *Titchy
spot we all know and hate.

So far, so disgusting. But while the biology of a mosquito bite is well understood

by scientists, there is one question that has puzzled them for many years: Why do
2)

mosquitoes bite some people more than others? We know that certain aspects of

human **biology attract mosquitoes. **Carbon dioxide is usually the first chemical the
insects *Ydetect —from as far as 50 meters away — and since larger creatures breathe
out more COs, this means that men tend to get bitten more than women, adults more

than children, and *"

pregnant women more than non-pregnant women. They are also
drawn by heat, sweat, *2body odor, and, some studies suggest, color. Dark colors like
black and red appear to be more visible to mosquitoes than light ones.

But this still doesn’t explain why two people of similar size can get bitten to very
different degrees. Is there another factor involved? Recently, a team from Rockefeller
University in the U.S. published a study that suggesteji> some answers. The

researchers asked 64 volunteers to wear nylon stockings on their arms for six hours a

day over *“multiple days. At the end of the experiment, the team placed the stockings
Ly

into a tank and released mosquitoes inside to observe which stocking drew more
insects. Shockingly, some stockings attracted 100 times more mosquitoes than others.

An examination of the chemicals on the skin of each participant revealed that
those attractive to mosquitoes had much higher rates of *"carboxylic acid than those

who weren'’t. Carboxylic acid is a *

“natural substance that keeps our skin moisturized.
While it is not smelly in itself, the *bacteria that feed on it create an odor that
appears to be easy for mosquitoes to detect. The bad news is there is nothing we can
do to reduce the production of carboxylic acid in our bodies. However, it might be

*

possible to develop skin products or *'insect repellents that hide the odor from
mosquitoes. A summer without mosquito bites would be just a little easier to bear.

(Science Inspirations ¥EIII—EHUBELTH5B.)

(GE)  *'humidity

8

3 “irritant AL b0

*nutrient 35 *inject EAT S

*Ssaliva M *Santicoagulant A % 505 CHE
**hiology 2k

*Ydetect AT B

*Upregnant RN O *2hody odor fRE

*Bmultiple D *Yearboxylic acid 7 AR VB

“Prnatural substance KB *®hacteria I

*Titchy spot 7@ T

**carbon dioxide

*insect repellent H X1}

1. FTREL) CETLIRBEOPT. ELL AV 0% —2R, ZOFTTELL S,

5 [-]

e
s

Male mosquitoes inject saliva into the skin, but do not suck blood.

)

2> Mosquitoes bite the skin using six needles.

P

Only female mosquitoes bite humans.

[

&

The itching is caused by an allergic reaction to mosquito saliva.
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[2, FTHE2) 1220 T, ISP T AOE#ME LTEL 202 —D8, £ 6., AXOABTOBE L LCROMY LS 0E—2F, 2OFESTERLE, L
DEFFTHEX LSV, T‘ (I How scientists try to remove mosquitoes from Japan
(1) Breathing out more carbon dioxide (2 How to avoid mosquito bites
) Having a smaller body size, like young children @ The reason why mosquitoes are more common in summer
& Sweating more @ Why some people are bitten by mosquitoes more than others

@ Wearing dark-colored clothes like black or red

B3, FREER3) 120w, NFOMEE Lo TP A b v ¥ 2 VOKBER L LCE
Lvb o —oR0, 2OBFTTHLLEV. 3 |
(I All stockings attracted the same number of mosquitoes, but at different
times.
(22 Mosquitoes were not attracted to any of the stockings.
3 Some stockings attracted much more mosquitoes than others.

@ The number of mosquitoes attracted to each stocking was nearly the same.

M4, BARBEHPATCHEIARL LTRGBS b0 DB, 20HFF THELL S

Yag 41
(I A new product that stops mosquitoes from biting is already on the market.
(2 Bacteria on the skin can create a mosquito-attracting smell from
carboxylic acid.
&} Carboxylic acid has a strong smell that directly attracts mosquitoes.
& People can reduce the amount of carboxylic acid their bodies produce.

Bi6. THH4) OFKE L TROEN RO OZ—2FP, TOFLTEI RSV, | 5

@

cool and dry dark and hairy

smooth and healthy ) strong and hard

[2] KROELEFAT, EHIZEL LS 0,

M@z &2 LTt HFFEEOMRLE
BWRLTBY A

FIEICOE F LT, HEHEORRLE
BRLTBY A

(The Japan Times, June 11 2025 3313 HUELTH D)

81



= N TET Yo

(¥} “'clacking FFHFELTHERILTH B3 M (7 ) ICABRERNLLT, ROEWLZL0E—DES, FOFESTEALY
*2croquet-adjacent sport 7 W v 7 — (I AF - Uy, ‘1
*Shierarchical ETHEHEDSH 2 I As a result 2 At the same time
*'personal politics ARBIHD LA5H A *Sclientele FAZE @ For example & On the other hand
*“Pilates Y774 A (hEEfR 5EHNO—2)
*Iwellness influencer HFEHMD A ¥ 717 > 4 — M4, FERIES) OBKE LTROGEDA DE—DBY, ZOEFTEL LS. |10
*Beredit A to B AIXZBOBMTET S O To entertain @ To help recover
*relatable LI SN *Ylower back pain HEA @ To make tired @ To train for competition
*Uspine HH *Cpelvis  FHE
*BReformer ¥ I 71 AMOY Ly (v FIROBEHRR) fi5. F#RE4) (200 T, E57 1 2ORZHHEL LCATRIESON TRV D%
*Mintimidating  AUEH%E *Boverexertion B4 {41 —ORU, ROFFTERL S, [ 11 ]
*splurge HiRT 2 *bone density BEHE (T Tt helps improve bone strength.
*Bdeep core muscle HREEOREN *Punsupervised fHEEIVR & 1t reduces lower back pain.
*Oskimp (FH 2 @ 1t helps people lose weight fast.
*% Cadillac and ladder barrel 97 1 A8AOEN @ 1t helps people sleep better.
Bl FRE1) OBHELTHLENLL0E—DEF, TOBETTEL RS, E B6. HEEEEIBOTHEMERE, RUEEEOLVIKETE I 7 AR VAT LI EIC
{) Gateball is usually played inside, so not many people join. FOEILEBEEYLTWETH). BLUBULLOE— DR, FOHESTEZL X0,
(@ 1t costs too much money to buy the tools. 'z’
@& Many people now prefer exciting sports like baseball. (D It can be boring and not fun to do alone.
(I People think the game is old-fashioned and has complicated relationships. @ It is only for professional athletes, not seniors.
@ It is too easy and doesn’t help your body.
F2. THE2) 120owT, BRBAI 2040 EFTOENEBEE LTVEAARE LTROE @ It may not work well or could be dangerous.
Yiboi—oRY, 2OERTELESV, | § |
(1) Extend the average lifespan to 100 years. 7. RDH 6. ALOABTLELRVLDF—DM, FOHESTHEILEV, /T
(2 Increase the total population te support the economy. () Gateball is still a very popular sport among Japan’s older generation.
(@ Raise the age at which people can live independently in good health. @ Pilates helps improve balance by strengthening deep core muscles.
@ Reduce healthcare costs for the elderly. @ Some fitness clubs in Japan have many members over the age of 60.

(4 The number of Pilates studios in Japan has more than doubled in recent

years.

—9— —l0—

(3] KOSFELO| 14 ~| B8 OFNERIIALRS D% bO&D~QOTH 5 -5
U, ZOFHTER RSV, LELESR-ETOLAELI A

How were they different?

I might even sing along next time.

(3 I'm glad you came.

A: Thanks for taking me out today. This is so nice. I really like the feeling @ T'm going to get some during the next break.
here. & No problem.
B: W Did you go to many baseball games when you were in the US? ® Not really.
A: UTJ I went a few times with my friends, but honestly, those games (7 The stadium snacks are pretty famous.
weren't as fun as this one. ® Who is he?
B: M Was the crowd not as loud as here? @ Yeah, that's one of the best things about games here.
A: Exactly! Here, the crowd has much more energy. Everyone is singing, {0 You should definitely try the hot dogs and the popcorn.

cheering, and it feels like a big party.
B: ﬂ The fans are very excited. Do you know any of the songs they're
singing?
Not yet, but I'm trying to learn. It’s easy to understand. | 18
That’s the spirit! By the way, have you tried the food here? iﬂ
I haven't yet. Any ideas?
@ And if you want something sweet, get some cotton candy.
Sounds great! r Thanks for showing me all this.
zl T'm glad youre having fun. Oh, look! Here comes my favorite player!

=]

Thomas Franklin. He's one of the best batters on the team. Watch this—he’s

R O e

great at hitting home runs.

— = — 12—
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3.

F34.

KOHAZIZE) LI M1 ~M6o ( ) WofE (B) #E~HR T,
( ) AO3FHE 6FEEILAFFTEEAAL S0 27 LICEIIR DM S/
LFLTH 5.

A5 =74 YW o e RRIEESITPIT L) L LT
She { @ about 2 leave @ rang (4 the intercom 5 to @ was

7 when ).

3% o 6%H [2 |

77 ATET &N EDECROFEVETA,
(D girl @ in the class @ is @ no & other & taller
@ than ) Sonoko.

3&H (2] 6%FD | 27|

FIREOFETICBEOF CHATE HE L,
(Dhad @I ®in @ my & stolen ® the train @ wallet )

on my way home.

3EH [ 28] 6%H 29|

Yu kb —A 6B ACROERHIIRLT ALV,
Some people ( (U a day @ at @ hours (@ least & six & spend

@ using ) smartphone.

3%FH [0 6%A [ 31]

L RAER L ERAGBRICERLED (285 £ ME L,

My teacher { L all @ be @ on @ recommended & that
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WiEIETH D, 3FEH ®. 6%FH  @TH %, can't help
doing [~ IV SN\

i

3. I (wonder whether the new policy will improve) the
environment.2’IE LWEEIHTH Y, 3%FH : @, 6% H : ®
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