LR (20254 %)

2025 Hij MR ARNIEE

20205 FF BHEN—RK=F
—fi%#E R (RIHEY)

HE S ‘ RIEER— ]
Wy B L 1 1~ 6
o N WP 2 B
'ﬂﬁ%%ﬁm 7 9 ﬁ@%'@‘é:&
e A ) i 11 ~ 18
%ﬁ*ﬁﬁ@ * 7 1%
60 4) -
(605 . 19 ~ 29
- N VPR LR
e 7 T mErso
W 43 ~ b4

X EE FIE X

1. 8RB HDLETHNRNI &,

2. LWIZBRBITXHEOHEZZHRT LI L, ZREICESORBLBELLHMEDN
—HLEVSEEENET D, T, SHOEELEROGL,

3. v— U/ v—hIEEA - ZRES - BPMALZELLEA - ~v—2F 528, E
LLREA v =2 SR TVARVHEAFRATERVIE DO HOTHEET S Z &,
HIS, BEMBRMICBRBEAY—VSATVLENES, FLE—DORERE
BMTERT—VEhTL3EBE, 0RET S,

4. EMMAZRIIMET S 2BAEZAE MERA 1) RERE I TR
B2 e, b, METIRAOIEFIZIH DRV,

5. EIE, v— /v — oSy —s T8, BlalE, [ |eER0b
BREIVICH LCOL AT Z2HA1E, KOWHO LS CREES1OBREROO
~—27352¢&,

(p) |BE 7%

&S =

1100000 OOBO0

6. RERPICHIEMFORBIREES, X—YO%T - LT RO~ —2 v — DG
WKW HAIR, FEETFCEBREICHLED Z L,

7. MEMTOAASIEESEHAL TCLWD, FOX=—U YV EEI RN L,

8. MEBRKTH%R, MEMT - ~—27 v — MIEIIT S,

D=



—dE (R - FERAEQ

Wy P EE AR
AR ~

(RRE1] HCBIT % POy (1 ~B4) 182 L.
1 IEREERO AL SN, bR L OEROD~OD 5 Hinh D@,

DON-m @ N/m @ N/m? @ m/N ® m?/N

fl2 t=0sIZ8\T 10 m/s TiEs) L TV DMK, ETH A & ¥fin  IZIEEE 5.0 m/s? % 5- %
7o t=4.0s\ZBT WO [m/s] X END, BHEERHDEROD~OD 5 Lk
—OJE, 72dS, WIEASEANCIETT LT B A ED I LT 5, [2 ]

® -30 @ —20 @ -10 @ 10 ® 20

3 & & 245mDOED LD, KEIZHED> THE 19.6 m/s THEEZRIT FA LIz, BEAMH
EOREEZ#98m/s? L LIl &, MIEEZEIT AL THLKEICEET D E TORERH
[sIEEND, BB SDOEROD~OD I B b DR,

@1 @2 d3 @ 4 ® 5

M4 fERM 30° O 5o eftE LICE DN E & m [kg) O/NIRE FRNCBEL 7=, = ORI
5 2.0 HECBED L2 EEEE [m] 1 Sy, Kb S DEROD~OD 5 B h —DiE~,
o35, EANHEEOKE X% 98m/s2 &1 5, [2]

@ 4.9 ® 9.8 ® 118 @ 19.6 ® 29.4



—dE (R FERAEQ

WA ORBEII R DL —lc o3& £9,
(ZOX—VIFHBEIZEH L THEWEEA,)



(FE2] ZUCBId 2 Tofvy (1 ~M2) I8 x X,

—dE (R - FERAEQ

[ 5]

Bl1 RAEboFHHAE LT, BoTW33D2KOD~BD 5 Hiv6—DE~,
D FEANTaYFICANTKE LTS HET S L AKIZR S,
@ FWHTYERETRLELLEFD) bIEIL, FHWENAL 725,
@ HEZEFTELVIZIThESITT, ETICESHSE,
@ o EE-AMEEMENTEL L, LIET,
® ZEANTIHEEZENTEBL L, BWRIEET 5,

M2 TROXHIIZ100g DFMOEREE D= & 25, EROIBEEMN 25°C 725 80 °C 12 b LT,
DK% 200 g DKICANTZE ZAH, KOBEIL25CHOHHMEETEA L, HE-
TERDGIZBE [T & ER LE 57 KDIRE [K] OMARE L L TRLIEY 2R D ZKROD
~@D > B b OB, 1R L, BOBENIEROKE KoM TR bD L L,
D ENAE 038 /(g-K), KOLEE 42T /(g-K) £ T 5,

ERONST- BAVE[ T ] FHBZOKDOIBE[K]
D 1.0 x 103 300
® 1.0 x 103 302
® 2.1x 103 300
@ 2.1x103 302
® 3.0 x 103 300
® 3.0 x 103 302




—dE (R - FERAEQ

[RE3] THIZt=0siCBITHH1 L2 DEBERL TS, 11X 1.0m/s T, # 21L 1.0 m/s
TENENRHIOMEIZEA TS, TORW (B1~/2) 128z X,

i 1

Y [m]
N

X
0 i1 2 3 4 i5 6 {7 8 {9 O 11 ;12 (oo}

&2

t=2.0sZBITDAMEOWEE L L TRbIEY R DERDOD~BD H H b —DE~,

@

Y [m]

@ Y [m]

T TTTE om0 e 0

X [m]

Y [m]

x
TS s 0 1 iz 0 {1 {2 i3 |4 i5

I X [m]

Y Im]

PR PR PRI TR T Al




—dE (R - FERAEQ

B2 t=40sICBIT2AMEOIEEE LT, KbETZRLDEROD~OD 5 HvEH —DF~,

Y [m] Y [m]
4 4
3 3
2 2
1 1
0 0
o1 2 s e s 7T e oo i m o1 12 3 [+ 16 75 e 10 iz m
-1 -1
2 2
3 3
-4 -4
Y Im] Y [m]
4 4
3 3
2 2
1 1
0 0
o1 12 3¢ s 7 Ts e 0 iz m o1z 3 |4 6 s e oo
=1 -1
) -2
=3 -3
-4 -
Y [m]
4
3
2
1
0

o1 12 3¢ T 6 7 Ts e 0 iz m




—dE (R - FERAEQ

(fE4] BXUCEHT L2 ToRWY (BA1~[B2) IZ&FZ X

11 Wimfd2 3.4 x 1077m?, £ 1.0cm, PN 1.7 X 1078Q - m OEROEHUER[Q] & LT

KLY DEROD~OD 5 Hh D,

@ 5.0x10°* ® 3.4x1073 ® 3.4x1072

@ 3.4 %107t ® 5.0 x 1071

[ o]

fl2 THOXLIIZM1DOR[IQ] & 01mQ, 03mQDEFEZSRE, 30VOEELMAT- L X,

MR DB I[A] & L TR bIEE R S DEZROD~BD 5 H)s 5 —DF~,

R[Q]
— —
0.1mQ
—— —eo—
0.3mQ
E— —
[ [A]
— I |
30V
®1.7x1073 ® 23x1073 ® 17
@ 4.6 x 10° ® 2.3 x 10°



—EE (R - FERAEQ

[l
s ] ~

MBI DIEE WD Z &
FF&: H=1 C=12 N=14 0=16 Na=23 S=32 (Cl=35.5 K=39 Ca=40 Cu=63.5

(B 1] Tolv (1 ~[10) (28 Z X,

1 BEOREME LTHWLNATWATEIZEND, RHHET2HDEROD~BD 5 L

o
D FrUTL Q@ #gh Q@ ~r/x A
@ BT h ® HVvoL

M2 RFEEROBRICHIMAETE L TRGENRLDEZ, ROD~OD ) L5 —DO5E~,
D mHE & AV @ K &K Q@ —mafbisk L “ER{LiRE
@ & & HEén ® KkFE & HKE

M

3 RFOHEEICET 5l LTRLENAR LD, ROD~ODH Hhb @,

D FFIETFLEHTFIOR5, @ B AIIHFEIY BEENAKZV,
Q@ BT & IR FRICHEET D, @ THTFITROENEZ SO,

® FrERSEProkeRT,

M4 GEHEAZLOMEL LTRLENA L0, KOD~OD 5 bind o,

D #HibF U DL @ #A4YvELF @
@ Hids ® K



fil 5

fil 6

7

fil 8

fil 9

—EE (R - FERAEQ

EPERIO ISR & 72 5 2 LCicb g2 b 0%, WOD~OD 5 Hive—oi~, [ 5]

® H, @ co ® SO,
@ O ® N

A FUAER LT HDWE L L TR bEYR D%, ROO~QD 5 Birb —DiE,

@ H.0 @ CO, @ NaCl
@ NH; ® NO,

KL F R U A 8.0 g Z/KIZIED LT 200 mL OKIEIRE Lz, Z DKIRIKDTI/LIRE L

LTRbBIRSDE, KOD~OD 5 bib —DiE~,
® 0.1 mol/L ® 0.2 mol/L @ 0.5 mol/L
@ 1.0 mol/L ® 2.0 mol/L

60 CoOM LAY 74 (KCl) f3FKIEKREZ20 CETHAILI-E Z 5, KCl DOfEH232.80 g
M Uiz, SaFKEEIXIZI DT g Ho72h, bEYRbLD%E, ROD~BOD 5 HLive —
O, 7pk, /K100 g lZxf L CHI{EA U v A1X60 CT46.0 g, 20 ‘CT32.0 g £ THIT S

LOLT B,
D 108¢g @ 14¢g @ 20¢g
@ 26.4¢g ® 292¢g

ROCEMETFZA A DI S, THROFFORILEN RO REWH DI LN, ROD~

OD > BN b DO, | 9 |
® FeO(OH) @ AlLO; @ NO;
@ MnO, ® s0,*



—EE (R - FERAEQ

P10 —kBHc S NS boR i, Rbilible b0, KOO~OD 5 bk —oH~,
O s @ VFYLAA
@ =l AkEEM @ TADY -~ E
® =vrr-h Ry LEEh



—EE (R - FERAEQ

bR oMEILT 2 F T,
(ZOXR—=VIFEBIZEH L THEOETA,)

10



—dE (R - FERAEQ

A 1 R
wins (1] ~

(MRE 1] KOXEZFHA, FTORW (1~[5) IFX L

EWoOMBICE, Brblcv e fZMias, e bo e B H 5, HEMRICE, 5
29, 1O H LD, ZOXRENO—HIZAY V2NN ERTHRTE S, I/ VI,
TRUTR LT & D1, &, W, RN S 25 BMIAEY T, BOH LR OMEZIXL, £
DRI H DL D, NS DOIENR R L 2FHO Y 7 U (A, BfE) Z HWTLLFOFEREIT-
72,

R
=
]
¥
[ ; ;
| (6] 6] o}
A FE B fi R

EER1 . AFEONIZHIWNE, WEIRICOT TENENEEET D &, MERIBROm GG AFE
DOMNEINAELT,

EER2 . BHEOWEZUIKIL, ZOWA AFOIRICEBAET 2 L, AfELE BEOPFMAO NI N4E
C,

1 FHRB@ICOWT, RZHBICEEVL0E, ROO~OD > bhb ZD&EN, 721, fif

EONEFFIERI DRV D LT 5, [ 1 ]| 2 |
O MRELE @ HmfuEE @ AL
@ DNA ® Itz FRUT ® IERIA

11



i 2

fEl 3

il 4

il 5

—dE (R FERAEQ

THREOQIZOWT, BRAEMICHET260%, KOD~OD > b1 b ZDEN, 2751,

fREDNEFFIERT D22V b D LT 5, [ 3 || 4 |
® AAnFH=E @ Rk ® K
@ MEHE ® FLEEHE ® *rVaE

B 2 TTXPREHO NS Z IR L CHAET 5 &, EDOLIRI LRRX B, bl
H2 b 0%, KOD~QD ) Linb—o, [5 ]
MEIPTER,
AFEDNENTE B,
BHEO/NS AT B,

AFEL BFEEOHFBBIONINTE D,
AfEL BEOEHMEZ LT WAL T LWLWNERTX S,

@ & © © 9

ATEDI D% BREDFARICBAET 2 &, EO X SR T LN E 50 kbt b D4,
WOD~OD 5 Hip b —DiE, III

MENTERU,

ATEDNINTE D,

BFEDNENTE D,

AfEE BEOHFHEMONINTE D,

AfEE BHEOREE 22 0EIF LW I N TE D,

@ & © ©®

FEER 1~2 OFERMNS, DEDHIIMIEIVIREDL L W2 50 BbETRLD%E, kOO

~BD 5 Hb DR,

DR Gy D T

INE DGy DI
ME LEDRSY
O E D RSy

¥ D RSy & AR OB D R4y

@ & © ©

12



—dE (R FERAEQ

([RE2] ROXELEHAA, FORW (B1~[5) IT&FZ L

EMZROND S EIERBEDOEL L, REAKFOBBRFICEIVIRESIND, EZEYOY
BIRIEIDNA L (7 ) 26D, 5595, BRTRRIZOBLTWD, & hogGa, (Kl
x4 ) ROPREEPHY, Pl Zfa L Tu\d DNA L, X7 UAT RBREARHALO
51T %, DNADX T LFTF RO D—2>Th DX, 77=(A), FIv (D),
77=r (G), ¥h¥r (C) O4FENHDH, DNA OHEEIL, 2ARKOX 7 LAF FEHBAE WO
BWRENLUTHEA LIz @ _EOEAMEESD, oK, LT gfEDEILE 5 Lokt & 22> Thb
ALTW3S,

M1 ACED (7 ) SHNTEb0%, KOD~OD 5 Hirb o,
OF." Q@M H (O PAVA @ B = ® Vg

2 AT (A4 ) IS TH2L0%, KOD~BD 5 Hhvh— o~ [::]
OX: @ 14 ® 24 @ 40 ® 46

I3 THRE@IZHOWT, “HOLBAMEDETFT LV EZRELIZAWL & LTHEIZRLDE, ROD

~@D 5 HLIPBZDER, L, MEOIEFEMDRNEDET B, [ 10 |[[ 11 |
Q@ =17VU— @ 7Vv” ® ry74%

B4 THRTIO0OZEE 2T, DNAICEENIEEOEFEEEEZZNFNHN, FOEEZHNT
HE LA OMPEITIFE 1.0 L2 5E LTRELEYN R L0%E, KOD~OD 5 Lk

—OR,
® Cc=T @ C-A+06) ® A+T)+(G+0)
@ (C—A=(T—0Q) ® G+D+A+0) ® (C+T+A)-+G

13



—dE (R FERAEQ

5 b RO 1MICEENSDNAICBLZ 1.2X100HOX 7 LA F RBFEET S L LT~
X, v FODNAIZB XA mA, DNA® 10 HESORE &% 3.4nm (8.4X10 °m)

ELCHELE L SROEN G 0O%, KOD~OD 5 s i, ER
® 02m @ 2m ® 20m
@ 0.4m ® 4m ® 40m

14



—dE (R FERAEQ

(MRE3] koOXFELFA, FTORW (1~[5) IFX L,

t hoOMmERHICEEND (7 ) [ZlkE LT, ZO0ER&EIE, o HE—EICRZN T
S, B2, B NOSE, BFEHEOMPREL, K1 OERD T T 7 CRLUEEX D IC—R
W ERT 2D, R THEDEICED, iU, ( 4 ) OTUTANCRE (T ) by
WEND ¢ BLESXOBEICED DT, RAEL XOMPEEL M1OEBRDT T 70
EIOICE®#HT L, LL, o HRFEOBEDLEIX, ST XDDUWENRETH2ELT,
TBPER I B EE S BV IREE & 7 D,

m 260 |- i EYX " *
B 220 ’ ¥ 3
*E -} R
st 180 = =
140 i i
& &
100 | - -

0 ] ] ] ] 0 0
-1 0 i 2 3 4mm -1 0 2 3 4R

BE BE
1 2
B1 AXTO (7 ) EE%T5b0%, KOD~OD 5 bb—oE,
DOFv7 @ VrR—=x ® 7/1ra—= @ truo—= ® v~/ h—=

2 THE@IZOWT, R FoZEROMEERE (B&%) &L TRbENRLOZ, K

DO~OD 5 Hv b — D, [15 ]

M 0.01% ® 0.1% ® 1% @ 5% ® 10%

15



—dE (R FERAEQ

B3 Axdho (14 ), ( 7 ) IS TIHEOMAE L LTRbEINRLDE, kOD~

QD 5 Hhrb—OE,
C 4 ) (v )
® JIF - fik A Hp
@ T ik B #llf
©) IF M D i
@ e ek A i
® i ik B i
® i ek D #fifa
@ gl B A i
gl B B i
©) Al D Hli
M4 THREGICHEETSb0E, KOO~OD ) Hinrb—DM-x,
D 7FrLFU @ 12V ® srhar
® Frxzv ® HEaLFaAf R ® MHaLTFaAg R

BI5 FHESOIc->\T, [BERBOBREDORS, RAEL X OREIZHFHE L b DL
BT B K 2 OMBERED Y5 7 () OLBEIE 2 TRLEL RS T 7%, K
DD~OD 5 £ 75—, L 18 |

Dr7-1 @ 7771 ® 7771 @ 777V ® 777V

16



—dE (R FERAEQ

(MRE 4] kKOXFEZFHA, FTORW (1~[5) IZFX L

B LOHIBIZH S PHARB L TWDEMZIEREM LV S, ZRIT L, AROTEENIZ L > TH
KDL BGGFTNBRIOLGFT~FHIAEN, TOGFIIERS LI EWIISRAEm &L D, SRAEY
DL, BALTHMEZIRT, ERRIELEZ 550080 T, Thbid o FESKAEY
ICHE SN, SEREE, WAL EORYHOBHH SN TWD, BlxE, NMEFEERSTIE, Jt
TAUVBFED (7 ) BXy FEeLTRLAENEHEHAML, EBAETHLIERER L
AL TERBREZRELSEXL T LEST, £, AL LTULT AV HFGEOA A7 F /N A
WEASH, ENOMZ SIZERT DI REEOFEEEN A Lz, Z0 X 5 I AMOiEERE
RERICKE A RITT 2 Lk, ARSI L, MBI L TW D 4EME o il
fEifE & D,

Bl1 FTHRE@ICEILEVEDE, OD~OD > HEbZDER, 12771, MEADIEFIZMb

RObLO LTS, [ 19 || 20 |
D v Hx v Q@ HAIYVrvavotF Q@ Fav
@ vTrharrse ® b7V ® XvaybhrR

B2 AR (7 ) KRN TDHH0%, ROD~OD ) bk D,
® 7947~ @ HeFav Q@ HIVXHA
@ 7V—rT /)= ® 74V~ —2 ® Yo ouLrAF

17



fEl 3

i 4

f1 5

—dE (R FERAEQ

THEOQIZHOWT, TRIZSH MR T 5 REOREEOHR Z R LD TH D, 20D

ErbaAlins 2L & LTRGENRLDE, ROO~OD 5 Hinb—DO8E~,

40

—e— IMEERA

30 —

AFOF ISR DERRRA

(\'7) Pl e

..... o T KEITER S
——x—— FFHF IR

1 1 1 1 1 1
1991 1994 1997 2000 2003 2006

O AA7FAREZ, FiCH - REERBEZHEL TV D,

Q@ FAIFARZLVFEDELRMEIEE LS ool bz D,

Q@ A AT FNROBRERIC LV ERADEITEIE L T 5,

@ (ERMOWELOBINL, WOKEKTHREEL TV,

® - REAERMDOEINA/ NHERA O DO ERFRTH 5,

1
2009

(%)

| 22 |

THREBOIZHSWT, HARETIET TR LI EEZZ2 5N TWAEME, ROD~OD 5 b
DD — DR

@
@

T A @ T7AHATRY

HrFay ® =&rvix

| 23 |

® 1xvv
® =FhrAAH=

ESh 5 NZBBNCEMNICFRFHIAENIASRAEMIZ L V51 & Z SN HEREICEZE LG
LD%, WOO~OD H Hipb D,

©@ & © ©

T =X)L OBHE X HIERADID

RE 0 x 7P OB E D FERKEORESE

FA MUAFATEY OBIEIC L DIRE RO
UFHEWFY T = LAY =L ODRAROBEA
FAF A F T OB AEACITHE S TR DD

18

| 24 |



—xdE (R - mAEQ

Y P
fsme 1] ~

(FE1] Tofwy E1~M2) %2 L

M1 EESHEOFR SIS, KLY R b DEROD~OD 5 B —DOEN,
@ kg-m/s @ kg-m/s? @ kg/(m-s?)
@ kg - m?/s? ® kg-m/s3

2 &1 OFEZ FBRICE - THER LB AE L S, bt 2R b D2 kOQ~BD 5 Hh»

H— D~
O A7E= @ r5.7 @ F-7no
@r> iy ®JJ. hrV

19

[2]



—xdE (R - mAEQ

(MRE2] M ENDR—IEWEE vy TIHE EHICET Bz, ToORW (B1~[2) 282 X,
=Pl EONEEORE SR g LT D,

B1 R R EAICELTHENRICRSs T X0 ST 8N, b s D EROD~

TSN
Vo Vo2 2g Vo
2 2 —_ —_ _
® 2gv, @ 29 ©) 29 @ o2 ® T

s, [4]

2V,

o 2 R ® 2 o ® A%
Y g 9

20



—xdE (R - mAEQ

(B3] ZUIRHT 2 Tolv (1 ~f[2) IZFZ L

11 WELE n[mol] DR T/ T ORISR E BARZRICAN, TROXSITKEA—B—C

—>DoAZ 1A NETHEMBZAER LT, IRAEA DIREE A Ty[K], KUKERE
R[J/mol-K] &3 %5&, A—B, B—C O TRUENGTEE Qag[J], Qpc[) DA

TL LTR LIRS DEROD~OD 5 b D, [5 ]
[£5(Pa]
N
B
2P === > <
¥
A
Pl-==-~- <
A I ID
I I
I I
I 1
L 1 > ki [m3)
|4 3V
QaB Usc
3
) EnRTA 4nRT,
5
) SR, 6nRT,
o) 3
EnRTA 10nRT,
@ 5
EnRTA 4nRT,
® 3
EnRTA 6nRT,
® 5
EnRTA 10nRT,

21



—xdE (R - mAEQ

B2 FEAAOIRIEZIC T 2 alE & LT, 874 b 0EKROD~OD 5 Hive = DB,
L, REOIEFIZI b, e | [ 7|

@ FCAREEZMZT L XOKEOIRE FAHIT, EREE(LOEA LY EEELOEED TN
INEUN,

@ TR TIFREDENIREL 2V, BEIT—EL RS,

@ SHREMETIE, P L ¥ —(3EME Sz & b L AN S vz B o
LD,

@ WrEVE L TIX, RIKDIRE, EJ, BEIZELT S,

® BIRIT1L LV b RELS LD LN D,

22



—xdE (R - mAEQ

(FE4] BB 2 TorMy (B1~fM2) 282K,

1 FTROXS v Z7oTHERT, FMVAHEOREEEZER dm] TE#ELZAY v RS, &
S, i L, BEEEL[m] 20BN A7 ) — 12 T, S0 HOT A D £TORE
Btz x[m] & 92, 20L&, B0 -GS REHEREROMREL Ax[m] & 722572, FWZ A
DY f Alm] & L TR HEREDERODO~OD 5 Linh —o~x, 72721, ZERDE

FE1 LT 5,

A7) =

D

A
o~
\ 4

AUy k
L d L L 2d
@ EAx ¥) ZAx €) Ed @ EAx ® TAx

2 [1DORETAI=56%X10"m ThoTz, TDH%, AUy N A7 Y — O ZEITHE 1.5
OWE Tz Lz, D& &, RO [m] & L TR bEYZR S D2 ROD~OD H Hh
b, 7271, d=0080mm, L=10m &T 5, [9]

@ 2.4x1073 ® 3.6x1073 ® 4.7x1073 @ 71x1073 ® 85x 1073

23



—xdE (R - mAEQ

R OREII R D~_R— Iz oS3 F9,
(ZOXR=VIFHBHIZEH L THEOETA,)

24



—xdE (R - mAEQ

(FIRES5] ®WHAICEHT 2 ToMy (1~[3) 2% X,

1 Mrifs 1.5 X 1073 m2, BXE 200 DA LA E L BEHEEN 03 x 1072 s ORI FRDO%R
FIOMEIZ 05T MLz &, a4 WAL HFEEEHOKRKE S [V] EHHLR[Q] D
WA L BIZBWTCEMOEWHOMAT L L TRLEIZREDEROD~OD 5> Hive —

DB,
D DD NN

>

worzeowm [ L VL NN M)\

$amE AN AN AN AN I I

vV VvV UV UV UV
A O————— —@® B
R[Q]
FERENORE X BALDOEN T

) 2.5x%x 1071 A
® 1.6 x 101 B
® 5.0 x 101 A
@ 2.5x%x 1071 B
6 1.6 x 101 A
® 5.0 x 101 B

25



—xdE (R - mAEQ

B2 THOLICT1LODEENI2ODaAf), a1l éa L2 EEEMMTF, a1 1I1CE
JR & RIZEHCHL R[Q] 20 11 7=, 872 b D2 ROD~OD 5 Hinh ZDFEN, 2721,

RS DIERFIERI D720, [ 11 ] ] 12 |
a4)L1 a4I)L2
\V \VAW UUVU
i1
L
— NI O
Al Ria) B rooQ
B4

D BRINET D L&, a2 ICHOHEENEC 5,

Q@ B I DT L&, ALV LITHNDFEERITA > A L 1>BOHHTH D,

Q BRI NGB L&, aA L 2ZECHFHFEEENLIP DS NEMIE,

@ aAN1LEIAN2DHACA VX I B AOMEHEA VX7 2 AL NS,

® a2 OFEREORE ZL, BRI OZLEIIKLGIT 5,

26



—xdE (R - 2 mAEQ

M3 EHZEHRT, +RIlEWERERICKOM S IZENR L[A] 2T\ 5, BHEEr[m] 720 B
72 & ZAIZHELIm] , B8 a[m], DEITHEO 2 A VO ERRER & R —mWNIZE D, BT L [A]
PN TS & &, A B /1 [N] & LTRBEYREDEZROD~OD 5 Hinb—>
W, 7L, BEOBREE uo[N/A%], MEREZ o, A& ZE0LmET 5,

= ‘ FomE
N

® _ HolllzLa ® _ l..lo]llzLa © _ ,u()I]_IZLa
2n(r + a) 2nr 2nr(r + a)
T N S S 1
2n(r + a) 2mr 2nr(r + a)

27



—xdE (R - 2 mAEQ

MR OREII R D_R— Iz oS X F9,
(ZOXR=VIFHHIZHEH L THEOETA,)

28



—xdE (R - 2 mAEQ

(6] K2R+ 2 Tolvy (1~[@2) IZ&FZ L

1 ENGEET XA —ICET A0 E LT, @Y sDEROD~BD H Hove ZDFENR,
L, fREONERILR b, | 14 ] |15 |

D BRISOHI% TR0 (EEH) LERE RF%5) oRfithEh —Eiof
=5,

Q@ MR T OERIE, TNEMKT D TFOBEROGF LY b/NEL< D,
@1u=166x10""kg ¥, HELTFRLX—DSMMELY 938MeVHY & 725,
@ FEESUIRRETIX, B HOEHEFIGMEIET D,

® T 145720 DA RLF—I1%, BEH 100 figOR T TRRERD,

M2 4HelZHF2HEEXKIEIT0.0293uTHD, ZNETFNLX— eV HHT DLV BITRD
D b2 b DEROD~OD 5 HLiph—D~, 721, H#HA3.0x108m/s , 1u=
1.66 x 107" kg , EXFEEZ1.60x 107 C LT %,

M 1.9x 102 @ 35 ® 4.8x10° @ 6.7 x 10° ® 2.7 x 107

29



—xdE (R - 2 mAEQ

MIEORMEIZZ = £ TTY,
(ZOXR=VIFHHIZHEH L THEOETA,)

30



K (A - ERAEO
(I
s (1] ~ (5]

PVERGESITIROEZA NS Z &,
FF&: H=1 C=12 N=14 0O0=16 Na=23 Cl=355 K=39 Mn=55

(FE1] Tolwv (B1~M4) IZFX L

1 ko (7)), (f) ICEETLHEOMAEE L L TRbETRLDE, ROO~OD > B D

o

(7) RESOSTRFRGBETT,

(1) FAEROE 2 A TA A A=V F—0 /N TH D,

(7) (1)
@ Na Li
@ Na Ne
©) K F
@ K Ne
® Ca Li
® Ca F

2 i+ A BOEFREL TRIRT, RO (1), (2) IZ&FX L

=
K % L #% M %
A 2 8 2
B 2 8 7

31



—dE (R FERAEQ

(1) BEAIZENTWA DERIIHEEOME S L TR bEY R D Z2, ROD~OD 5 Hin

DD,

@ LAEHEE @ A AU
@ HAHEE & AR

@)
N
H
o

Foait & oI

(2) AL BOILEMITBNTWD NELITHEEOREL L TRbEN R D%, ROD~

B 5 Bk D, [3 ]

O HLAEHEE @ A AU
Q@ &FEHE @ LHHEE L& R
® AFUHEE L o

93 KEFEINRLEZSENTNDEDIEEND, KOD~BD 5 B Hs e —o5E~, |I|

@ 1.0 mol DHEfLAE @ 04mol DT LE=T
@ 4.5X10BHEDOKSL T @ 784LDOAK L
® 50 g DAKEELT Y 7L

B4 FL - BTICBIT Ak e LCRBED R bOE, KOD~OD 5 bhb—o~, [ 5]

BALANI B S DB IMEDZ L Th 5,

W AR RIS %52 T D RUGITEME Td 2,

B DOHEARNREIBA A N D OSTRITTTH 5,
H2SO, D S & KyCry07 D Cr 1FELEDNF L TH D,

© ® © & 9

Fe,05 & Ky[Fe(CN)glD Fe i3t U TH 5,

32



—dE (R FERAEQ

(ME2] Tolv (M1~M3) I2&Fx L

1 /K 100g (2% L CREEED U w7 A% 80 CT170g,30 CT45g £ TIHEIT D, %KD (1), (2)
WZEZ X,

(1) 80 CoOfaf/KEHK 100 g % 30 CIZWENIT 2 &, Wil U U LORES M g HrH+ 2
e BLHEDRHDE, WOD~OD 5 Hirb R, [e ]

D23g @37g @ 46¢g @ 63¢g ®74g

(2) Efd (1) @30 COKEEKDOKE 12g 7B IEH &, HEEI VU U LOREMI g i

I 57, LR L D%, KOD~OD I Hirb—o-,

D27¢g @54¢g @63¢g @81g ® 10.8 ¢

B2 /K1000glZZ/va—A%& 1moliEN LIz 2 A, AR KO#RED 0.52 CaEL o7,
K250 g\ b T R Y 7 A% 351 glEnd &, WAl ClZibh, kbt d oz,
ROD~BD 5 L —D~, 2721, b N U ATZERICEHT LD LT 5,

@ 100.02 C @ 100.06 ‘C @ 100.12 C @ 100.25 C ® 100.48 C

33



—dE (R FERAEQ

M3 =amA FEIKIZBEIT 2 (7)), (1) OFERIZEIfR T 255 OMAR L LTk bt b 0%,

WKOD~OD 5 HH 6 —DFF,

(7) A FIRIKICHEN SRV Z U TH &, SOEBENAS < EWNTR X 7=,

[o]

(1) avAf FREEE AV RIZANLTKPIZR LTERLS &, hSRagFef 4%

fr< Z &M TET,

(7) (1)
Q) T A NVHS & AT
@ FrANBIG e AT
©) 770 g & T
@ 7T s AT
® FEIKE B AT
® ERIKE) AT

34



—dE (R FERAEQ

(ME3] T (B1~M2) I&FX &

B AECEIT ARk e L TR BED RS DR, KOD~OD 5 bbb,

PO Z e —E RISHEDR L HIZRE <2 D,
FOST o 2N —E RISHEDN & HIThE< 8D,
TEHAET RN F—=DRELRY, BUSEENRKREL 2D,
EHALT RN F =D REL 2D, FUSHENNS RS,
TEHA LT RN F =D NEL 720, BUSEEN NS 8D,
EHELT XV F =D/ NS0, BUSEENRREL 2D,

@ ©@ ® @ ®

12 1.0 mol/L ®ilfg{t/kFE/K 10 mL 2V EDE L~ (V) Z#iziz& 25, @bk
ENDIRLUTCKEBBELAER LT, ZOLEIRELTEMBEOMEEL 60T LIZHIEL,
TEROEEMNME LN, FUSTORERLEBIZT—ETHLELTKRD (1) ~ (3) Iz

$o

*
e A (7)) 0 60 120 180 240 300
EEE[;Z;@% 0 1.0X10 7% | 1.8x10 | 2.4x10 73 [ 2.9x10 7% | 3.3x10 3

(1) KISHG 60 B & O LK FEAKOBRE [HeOol 1347 mol/L 7, & b2 b D%,
ROO~OD 5 Hip b —DiE, II'

@ 0.75 mol/L ® 0.80 mol/L ® 0.85 mol/L @ 0.90 mol/L ® 0.95 mol/L
(2) BUSBRME 60 B0 75 120 BICEBIT 5 [HoOol ONEHME XA mol/L 7>, i bt 7a
LOE, KOD~OD 5 b —oH~,

@ 0.65 mol/L @ 0.72 mol/L ® 0.76 mol/L @ 0.80 mol/L ® 0.86 mol/L

35



—dE (R - FERAEQ

(3) 60 =L D [HyOqol D FIHLEE % K, /R AR E L S OMBEEL R
L7227 718N, ROD~OD 5 Hve—i8~, 12771, A B LR s R &
720 » [Hy0q] WA ETH S,

------------------------------------------------

-----------------------------------------------

——————————————————————————————————————————————

——————————————————————————————————————————————

——————————————————————————————————————————————

[H,0,] 0> - 14 J5 BE

------------------------------------------------

-------------------------------------------------

————————————————————————————————————————————————

--------------------------------

------------------------------------------------

--------------------------------------------------

[H,0,] 0> -2 5 EE

36

-----------------------------------------------

----------------------------------------------

——————————————————————————————————————————————

—————————————————————————————————————————————

---------------------------------------------

[Hy0,] 0 -2 4 EE

--------------------------------------------------
———————————————————————————————————————————————
------------------------------------------------
................................................

.................................................

[H,0,] 0 -2 it B



—dE (R FERAEQ

(ME4] Tolw (B1~M4) IZFX L

1 e OEMEOREMEFHOMEETE LTRbEY A LD%, KOD~BD 9 vk

o,

1% {IEERe R
0] 16 6
@ 17 1
©) 17 7
@ 18 0
® 18 8
B2 ~os U EEONREE LTBoTWEE0%, KOD~BD 5 b2, [ ]

@ HEFWITIL ZHETFOTLD,

Q@ 7yHEI uvSFrohTRbLBRLANERN,
@ WHIIERIVEVWIETHS,

@ RFEIFR - FECRBOOKAETH D,
® IUvHRIFEELLO,

B3 ~os kAo LTRLENARLOE, ROD~BD 5 Hhre—DEA,

® HF KFRITEBETH S,

@ HClKEERIZA T A ZENT,

@ Agl ITKIZHEMRT 5,

@ KClKBWRKIZ Bry 2 EH S5 & Cly BSiERET %,
® NaClO AERITZHBEER»H 5,

37



—iR (i) : FIHRED

B4 HAEIERE T, B~ Ay (V) CBERE M CIRT 5 2 L TRbRD, Bk~
LA (V) 174 g 289~ CHHERS & FOR LT & 3 124E U 5 Hik o (RRIT IS IR i T L
. HHEGR L 0%, WODO~OD 5 bips—D,

d 0.22 LL @ 0.45L ® 0.67L @ 0.90 L ® 1.35L

38



—dE (R FERAEQ

(ME5] Tolw (B1~M3) I&FX &

1 oo (7 ), (A ) ST LEMOMAEE LTRbETNRLDE, kOO

@D 5 HnD oA,

SFNICIRFR —EREES C=C % 1 > etHfufiibkFEEL (7 ) LWno,
( 7 ) KRFBEGESED L, C=CHAD 1 ANHWTRZNEEST D,
oL E (4 ) eV,

«C 7)) 1)
Q) TV e b
) TIVI WA
® TILX =+
@ V% 4 g Ak
® T £
® T e A

M2 wko (7)), (=) OBAICHAT2WEOMEE L L TRbENZRbDOZ, ROD~OD 9

SYNEEt: 2

() 1D INVARAFET, EItEE T,

() SEBRRVEEDIAET D,

(7) (=)
0) ¥ R oM
@ ¥ M v LA R
® mE R 7~ ViR
@ HE AR o
® oo 7 < VI
® 7~ VIR v LA R

39



—fxiEk (R - P OBmAEO
fil 3 ﬁj\%itC5H12O DT L= ZONWT, RO (1), (2) &z X,

(1) B b BVRFEBEO R THN 4 FOREBRIERIZN 5520, RbEDRLO%,
KOD~OD 9 £ — D,

@2 @3 @ 4 @5 ®6
(2) RERFRAZ b OMERMEERIIN OB D0, HbEUIREDE, ROD~OD 5 5

M — DA,

D1 @ 2 @3 @ 4 ®5

40



—dE (R - FERAEQ

(6] Tolw (A1~M4) IBFX L

1 BRI & RHROBEM BN S5 L AT 2 EFBRILEW L L TR bIEY)
mbDxE, WOO~OD 5 HLhrb—DMk~,

CHs3

@

sallilee
R

fl2 oORBEORERE Y FLT—T NV ENZ THEEREEZIT) 2L T, EWWIOEicx 5 b

DL LTRLEYRLDZ, ROD~OD I HArh — D8,
O 7=V & TEFT=UF @ NoEy L =haRUB
Q@ LBFEE L NP @ 7ErT7=UFR & =furPr

® 7x/)—) L ZEEMWH

I3 7 /MICET ik LTEBoTWE3D%, KOD~OD 5 Hive — i8R,

7V PSOT X BRI ISR RERRFET D,

G R EENKGES D Z L THLILD,

=re FU RIS TR SN,

E OB TERTEALAT I VBENET I JBEVD,

@ & © ®© 9

T JEEORIINETFEE Z R BEO—REE L VNS,

41



—EeE (A - FimAEO
a4 73 BOEBHEEEIIRD (7)), (£) O2O00FHMNLERY s> TW5D, (7)) OEHEE
WEs K L () OBBEPHER K, OFEN 1.0X10 2 ThH v, [H3N —CHR—COOH]

L[HN—CHR—COO 1% L nWe 2 pH & L TR bEEIAL L DE, ROD~OD H HH

bR,

(7) HsN —CHR—COOH = H;N' —CHR—COO + H (R : {84

(4) HiN'—CHR—COO  =—> H,N—CHR—COO + H"

D4 @6 d 8 @ 10 ® 12

42



—dEk (R - BRAEO

A Y
maws [ 1] ~

(FRE 1] kOXFEEFHA, TORMY (B1~M4) 2B X,

JFAEHIER CIERRH-CUFEIR 72 & C o BEMIC= XL X235 = L THEMMBER S
LLEZ LN TS, AMPTHRAETIHIOMERO KKUCIIHBBITIZEAEEITNTELT, oK
WAEGIBITEBOEED E 5L CREZSED (7 ) 2 KIEBIC X > Tkt iz A ¥
VRKFREEHNTHEMEERTD (4 ) TholebBxbhbd, TO%, o XHKE
ITVWBREREAHNTS (4 ) ThD (v ) RHBIL, &6 (7 ) ThD (v )
DHBE LI EBZ OGN TS, ZNLICEATHRNICE, I har R, BEREKE WS M
f/hgsEabo (= ) MNHBLLZ, BT, 2 hay Y 7IFRMEES, EkiRiTs
TN T VT NENEIVIENICIE LR TE BN TN D,

1 TERH@EERTSHL LTRLENRLDE, KOD~OD > bib—oE~,

@ il Q@ e Q@ btk
@ AbrEa ® ARkt ® AikmEs

B2 FHEONELD7-DICNE L LT e b0%, ROD~OD 5 Hiveh ZDER,

FEL, MEOIEFIEE NG D L35, | 2 |[ 3|
@ BACEWRATRETH D, @ HMHAEFMNARETH 5,

® WEORBNAETH S, @ WEORBHCEREZFIET 5.

® kxS 10ppm U EThH D, © R DA A TEAETE S,

43



—dEk (R - BRAEO

B3 THREOICH LT, BRI & BT 5 HUBRERBEO 2L A OIS & LTI T WS %
#, ROD~OD 5 Hipb—DM, [2]

M

FesR 137 I RIS S 7z,

RIPICHENEET D &, B2y VERNER SN,

ST IR T T OB F > THIERICIEENEE L T T,

KPICRENSHET D L, —OEMDEREITR 25 L, BRI,

% < OEFEPERMEIC & > TR IXEHE TH o712,

IV BN TEZ L TR L, RO AEYPRAEIETELRE L o7z,

%
2

N

©@ @ & © ® O

a4 Axxho (7 ) ~ (= ) ITEETLHANOMEEL L TRENRLDE, KO

D~@D 5 B b —oE, [5 ]
(7 ) (1) (v ) (=)

O sy IR FU ) B

Q| vy eI A FU ) LR

®| EmsEEY 723 A FU ) B

@| GEmEREY IBSS 2 U L)

44



—dEk (R - BRAEO
(ME2] koOXFELFHA, TOMMY (1~M5) IZ&FZ X,

EMNTE A L, TOBRC SN2 X —2FH L TATP #&6KLCTEY, 20D
FOGZMER &S, Bz HWT-RFR TlE, AW o EER, 7 = R, B1{niERo 3
DODUNBFEZ T o BB S, IR & 7 = BRI OEBE THEM 2 B HSh
Fk#E H) EEF () 1, o bIWEICZTESND, ZOMIRIC X > THR SR
RMVEL LT, @ ZNVa—ANH D,

BT FEEBOIE LT, SUAEMICE 53 DIUSBIIC D 5 BEED FERTTE, FEHE
Z BRI AT b O L L TR BB b DE, ROO~OD > brb—om~, [ 6 ]

O smmem - SPILYTO o SEREECTO
o mmmmm -~ SLUYPU7O o SPERLYTO
o M7 - mmmwm - SDIVFITO
® IV o RESTMITO ML
® LIYMTY — mEwm - STV
© “PUyNIZY - SPELEVTO o mpmsn

2 THEOICELT, ZALNLORISIZET 2 EERHED OMEE L L Tk bbb o

b ROD~OD H Bk R,

i =g ) B BER
@ 7t F L CoA 3958 K
@ 7 & F 1 CoA 7K A S
©) 7 & F L CoA 7 T R 7K
@ 7 & F /L CoA g | bR
® =R =g e 7K
® (S 7 K ik
@ ELE R VN K
® B e T A S

45



—dEk (R - BRAEO

I3 THIBOICHELT, 7o UoBEKRICBWTHEENLAE (HY) BT (o) 2% TIRAYW

L LCRLENLLDE, ROD~OD 5 Hinb— iR~
® FAD , NAD" ® FADH, , NADH
@ FAD , NADP' @ FADH, , NADPH
® NAD , NADP' ® NADH , NADPH

M4 THEIDIZELT, 15707 Na— 25N E L5512, ATP M b7-< SAELNRS
ISR L, T X 57 ATP ARG DLHOMEE L L TR bEIARLDE, ROD~

OD 5 Hinb O, [o ]

B B D4 F
) fifthE % HEL~Lo ) gt
@ iR % i (d:OING 3[4
©) /== 1l s HEL~Lo ) gt
@ 7 > PglElg FRbrY U Pfb
® BAARER EEL~L0 Y gl
® BAARER i (d:OING 3[4

5 THHEOICBELT, MRkick-oTIgd 7 a—2x (41K CeHi206) MRS
& ZNTAEL D TLRFBIIM g 12720 bV HDEROD~OD 5 Hipb—O8~,

L, TR C=12, H=1, 0=16-7%,
D 036g Q@ 22¢g @ 66¢g
@ 132¢g ® 368¢g ® 221g

46



—dEk (R - BRAEO

(MRE3] KOXFEEFA, TOMW (1~M5) IZ&FX X,

BRUKENEZ IS A L7- DNA O RESIOMEHHEC, o T —iEndd, ZOHETIE, Hik
BB 2 E LIV DNA O— o828 LT, (7 ) ZHWTHAINZ: DNA 882 47
b, ZOEE, USRI (A4 ) BEOTIA4~—&, ML (v ) BEOX 7 LA
FR, BXOHEEZLICR e s2m e TE#RLE (= ) HED o T AX VI A—R% O
BWIR X7 VAT REVERETEL, 75&, UTAFVIFR—RE2 25X 7 LATF RERDIA
ATZ DNAIZE Z THEMEIL LT, S EIF R IO DNABABAER S5, DNA A (—)
ICHELTHY, BRIKETHBET 5 &I 0B D7 < FHV DNA KA E EBEHEENF <
7%, ZOMEZFIH LT DNA W % & S OIEIZIE~, 8 28 M35 2 & T DNA
O WREVIDfEGG CTE 5, FTOK 1, ERROFETHERINZSEIE72KE SO DNA B
ZRLTEY, K21E, M1OEREMD o EXKEOMEZRLTWD, 72/2L, X7 LAF
ROA (TTF=2) ik, T (FIV) IR, G (F7=2) i3, C (b)) ITEFE
DEHERBIMES TN D,

5’ 3’
EEH-X’I(IJ?O?/II/IT(‘I_II U
BEY e @ g _

FTrrrrrriI ) _

|||l|||||® @ 7[';%_ E

41 X 2

1 AP (7 ) N T2BEOARTE L TRbEYIR D%, ROD~OD 5> Bk

o ]

@ HIREEE @ WilisE R ® DNA U H—F
@ DNA~YUH—F ® DNA F54~—F ® DNAKRY AF—F

47



fil 2

—dEk (R - BRAEO

KLFD (4 )~ (= ) TENTIHFOMEEL LTHRbETRLDE, KOO

~@D > LD D,

@ 0 e 0o

S N = I S R\
NN NG e R N S N
A= s s = | H

B3 THE@ICELT, TRISICRTITFTAF LI AR—ZXE2EHOX 7 LAF RofEERD S b,
(1) BEO (i) TN THIHLOOMEEE LTRELETRLDE, KOD~@D 5 H

D — D

5.
Q@@ , [EE
Lo

@

H H
NI, 1/
HC—CH
I I
(i) (ii)
X 3
® (i)H , (i) H @ (i)H , (i) OH
® (i)OH , (ii) H @ (i) OH , (ii) OH

4 THRIOIZELT, 1 OFE R BMESE L2V DNA O RS2, 7T A4 ~— D80 % R
WTH RO R LEbD L LTRLEYZR LD E, ROD~QD 5 Hvh — o,

@ ATGACG @ CGTCAT ® GCAGTA @ TACTGC
® AUGACG ® CGUCAU @ GCAGUA UACUGC

48



—RE (Fi) : IR ED
P15 FHEOICEILT, B205 0o FMICRE SN TSI, Byl RO 25 5,
£, WX, WY 095, FA0L) FRIGEIICEEIT 5015 60, b
O b0E, KOD~@D 5 bnb—oM~, [15 ]

O Witii, WA X Q Ak, WihY Q Bzt WrA X @ [2fE, WihY

49



—dEk (R - BRAEO
(B 4] KOXFELFHA, TOMY (1~M5) IZ&FZ X,

HEENTHDZITRRIC & T o MHRAIN THERE & L2 RIS A8 ABRIC 2540 L, T8)%
ZBALSETZ0, HLTEIZ LOTEHCRDIEE ¢ ZEEWV, FHEINATEEZ( T )
LW, —J, FffAE LI L S TICAEFEN O S REEORICH L CERNZITHEZITI> 28 b dh
Do TOXORITEE (A4 ) LV, ZOTEZGIEEITHEE (7 ) Lwo, Fi,
(7 ) EEERHE Wb 2GAE LD D, B DHEEIRRICEE T 2178, TOITEIE
FIAKBRO LR/ 52 82 (= ) W0, ZORODT AV A SR
WMo,

1 FME@ICHET 5k LTBTORE0%, KOD~O0D 5 Hirh -,

MR, MBRIRZSE, ®RN 52D,

B 2 b DR 2 A BEARREIHE & VD
BEFE LB OMZ 7 o Enilim L v ),
HIRRE D IMANZ X2 PRI D AL E 2 AL & VY 9
AR NE ERE RTRE RN 2 A S D,
wEEMITARTHY, WESD EIEOBM LD,

©@ © & © ® O

2 FREGICELTEBETEEVNEDE, KOD~OD 5 b —iE~,

@ HiiEdk @ & @ | N
@ Wi ® ITeERA

38 Axtho (7 ), ( 4 ), ( = ) ITKETLHENOMEELE L THROED RGO

, ROD~OD 5 Hin s —o,
(7 ) (4 ) (=)
O | BT BT A S
@ |  EfBYITHE A S S BB
® |  EHITH (ST S
@ |  BEHTH A S AT
® | IR AR T ) BT
® | UG BT A AR T

50



—dEk (R - BRAEO

B4 Ao (7 ) T3S T5EME LTELENZRLDE, ROD~BD H bk —i

/\“
o

@ ERH Q@ # () Q@ FTENIEL
@ ERfK ® FEAI

f5 22 XICHA 25225 LRFICTF—FE2BOT 2 &2kt L, 7 =571 °F
WESWTHE T D, ZOFERCEATLIHRE LTROEYNRLDE, ROD~OD H

HinG—OEA,

R OBRIZSRARIRTH 5,

TP —F IR R TH D,

ZOFERRIART U NEEFTTH B,

ZODKTATRE FEROT 5 FE TH D,

Z OFEGOFIRITRTE K & 72 TR ORI ERE RN E T2 Z & Th D,

© & © ®©® 9

51



—dEk (R - BRAEO

(FRE5] KOXFEEFA, TOMWER1~[5)IC

HIRRTIE, SESERERAENIIIDYENEL ST B LTWD, MEHEFRE LTIE
WEE-—HEFMEAEREROIENC, RE2EOEMPRERER SNV 2 H o> TEET S
(7 )-C A4 ) v )R oRbhE&EFRED > CHETEL MBS ENH
5, 2HOEBOBRIZINT, WHPRRESELHEEE (7 ), —FPFEEEE T
FREDBAFRE D Z TR WIEEE (A4 ), —FPFRRESEL MG ICECAFIRN S 256 %
(v ) two, o EEBEROLRICIE, 2 MOAEMOEEREEN -EOThE D -7 EH
BB Z T Db HbND,

1 Ao (7 ) ~ (7 ) IZKETLHENOMAEEE L TRbENRLDE, KO

D~@D > b — D,
«C 7 ) (4 ) (7))

® %k AR FrReE

) wF E R fi A FRAI 3L

©) FEA A F A& AR

@ FRFIFEA R fi A R

® AR lB: 25 % 4 AR

® SR FRFI A w E

2 AXPo (U ) OBRICEEE T 2EMOMEE L L TRbETRbDEZ, ROD~@OD

I HINS—DEA
®@ 7V, TTILY

Q@ F~= , HrLvUL

® vrNTH#HR NP R

@ (v¥rFys , s~I=

® N=FLTH/N , aFETHAN

® TriuFavoshh | TAhLAYavanRF

52



—dEk (R - BRAEO

3 THE@ICET Rl e LTRLENRLDE, KOD~BD 5 Hhvh —i~,

14

=y FOHER Y PRE W EFBFF R P L0022 D,

YOUULLEI NIV U LAVERAETETLL, YU U LATNHERT D,
YREXTFY RRMET D L, WLBMEBUTIEN DY =) U AN 2,
HRETHLE FTERETD L, HEEL D LOMEMBFIML /2D,

B X DBELE Z VIS WIGAT T T8 5 LORERBIFER D 5000278 D,

© ® ©®@ ©® 9

THREBOICEE LT, FRIZ, $2 2 EOAEYOEAEEOEESORE R LIZET /L Th
0, £ X OEEEERENT, MY OFEEEREI R L TWD, 20L& X, AYX L
WY OBEEEORBRRICE BRI B2 RE L2000 LTHRbEN DA, kO
~@D > B H DA,
100

==

)

Y

D 50—

1@

1=

#

0 |
0 50 100
S X DOEEE
54
® L £8X ® L EHY
1 ﬁlwﬁfifsz‘i
LETY g ; WX
0 10 20
BER (&) R ()

@ 100 LY

e (&) B ()

53



—dEk (R - BRAEO

5 4R LAEMX LAY Y OGS L TRbENZR D, ROOD~OD 5 Hb

o,

X1ZY DHEHTH D,
YIZXOMEETHD,

X & Y ITARILERRICH D,

X &Y IIHMELARRICH 5,
X1TY &0 &HHTRNETH D,
Y X KD bEFTRNETH D,

©@ © ®&® © ® 9

54



W E B (20264F )

2025 Al SR ARNIE S

200 FE EHMEN—RK=E
—fi%E R (RTHEE)

E2RAE BB% BER—
ES 1 ~ 16
|m|
%j]*ﬁE@) ¥l - A 17 ~ 27
(60 73)
wOEE 29 ~ 37

X EFE FIE X

Ne

1. BRBHDLETHNZRNI &,

2. WIZBRBEICHHOBEZZR T 2L, ZREICEHEOMBLBELLEBED
—BLOWSEEEFENLEST D, Fo, SHOEFEFRHLEL,

3. ¥ =¥ —hMIFEAL - ZBRES - BRBEAELTZA - v—2 T 5L, E
LLFRBA =27 ENTVWREVWEAEFRATERNIERHLLIOTHEET H I &,
B2, BEMERICERMENY—IV I TVENGSE, FLE—D2O0OHBEHAE
MTEHI—IVIAhTWEEBE, 08ET S,

4. BRRMEEANE<RRRARERAE> CRETLIoL, £, <DiRARSALE>
L4 2BRES - K4 - BREEBELTRATS L.

I
FROHDLMNICH LTREMETHIHAIE, ROW) DXL HICHREEZES 1 DOfiE
EWOQIc~—2r T 5 &,

) |e5| B B W

110000000 OO0

6. RWEBPICHIEM OB AR, X—YO%T -G8 T AR~ —27 v —F - Bkl
RAMBMOBENFICRSOWELGEIE, FeBF TEEEICMLELZ L,
7. MEMFoRAFTEEFEAL TRV, LOoX—UHEVEES RN &,
8. B TR, MEMY ~—27 v —h - EAMBERAIEIT 5,
D=



FFIBRAEQ

— g (AT

g | — | -

35

il | WeEL (E | —mll) MixH®

Bl NoHORERECEKIFVOVELPERLLON D@00V | O OBY°

N — RANDRERL VR ONKSRIEFGER N RO e’

D — EROBRE N NNANY O L% L0V QE s WVEDN°

© K Q K ® i ® ¥ ® B

H — EEEHEQEROT ME (8N mARTWE O 5 L°

© X Q@ ® = ® i# ©® i

I



FFIBRAEQ

— g (AT

o2 1]

N N SUEHEESOH N SR UBEIR

2 i

)

Vel O OB7®

H

® @9 Q0

HIWE D" WOKK -
FENS L EVE 1 Gl

A D W IROER

Ef
Fl

gk

R

%:M e

LA NO-® S0 RO LS | O OBYYC®

©
i
il

.PLKALW ¢ _};mxkiﬂ%{rnbfkﬁ

| {th4810°

®

=

J+
P

<o

M KA NR°

YA

:

I\

e

#

Q80P QWO @R 040 &0

KOHEENRBEP 0L NP N BKEGBELVOELT L 2810°

X 4R 9 K A O ERIN- LR -
HEE H SERIE VOV RER L 0K

HNEMNOKRLSD H oW o007

i - -

ﬁ:@m&iﬂ%m<:&:%¢ﬁé

RERKEZZ 1 110mP” VRVWEHCVE

B0 HEELR AL 1)

® @9 Q0
B

I/.I.% y_k%im&%Aﬁ

WO W 20 R HEEK

VR BEXEHE S8800E

&

E.Emmu_.m ._imu%a;ﬁ%@éo
HMES S OBV LT

FIMS VR ( SIMEMLVWFEE Y EXEHFRLEVSEH N XKV’
c BES N Q HH T AT K 0 ] Y 1 48 e°
BEKEWER S W

f %

::n

EoKL ERERTFROEHIWSO°
MEO SN AN &0 e
R HE SO 0’



—fuER (HTH) : EIRER

]
@
/e
D
X
i=R
I %
V& %
D] D
B g
% _
) A
=~ §
)
5
18 n
. \z
z
= 13
ES
I
A



—fuER (HTH) : EIRER

O @ w

B

WA #E TR



—fuER (HTH) : EIRER

O @ w

B

WA #E TR



FFIBRAEQ

—oEk (AT

MEMOREROEH P HUH DL

[MHxd] O e] Kl &

B XEQRE| < || Ao | U<eiuor BAEREPQNKO- @00 0L 0
SR O 0B

II
11

© SROBRDO Q@ {AuNRE ©® SU{OV @ /A ©® WoOWEG

12

© v Q@ O ®@ &L @ PO ©® LovD

II
13

© W\ @ HPOP ® St ® ROV ©® By

14

© 2RP @ WV @ L0 @ 2Rk ® VLogP




FFIBRAEQ

— g (AT

T ORERE - P OMHKE] R T KREHIOVT 0 0 e D LEIRY RO H ] AU0RT W

YOEELHRZ VRN L HL1UEQR0 VEHERER® BLERIEPONKCO®

—~@RQ 0G0 OB e

© MK v HUNMNKIKS QF VL v AHIT " m40Q AU v 2105 .0°

@ NKH] " B L RO ERS ORX TR VIeaAd v 20 &0°

® Mrd] v <y QHEQUL NI ARE U VIV 510 40°

@ MNrd) v FULEEHNHETHERYD 0 0Q VPN Y 210 &0°

©® [d) v EKQOL <LK SORKQ 2R 0N 230 &0°

mF)| HREES Q MEHEE) VERER NaBXENR LI VAUQHOMINE L KLOERMLPQN
KCO—®Q s 0&0 | OBYY® ©

©  {I¥h 50

@ Es 0

@ EZRILN

@ e

® HILHURN

BE HEQHE| —~ || B | UKeEIOY ELAERLLCNKCO- @R 00 &0
SV T O OBT®

— =
© Wi SIEKE ® wE @ wx ® 2

= =
© ® w8 © EE ® N ® WE




FFIBRAEQ

— g (AT

i
h

fi
N\ ® ® @ @ O

® ® @ @ 0

REE o

~—

M N FHUIW RN <E] VSRR ) LB <ENVUQ -0 U0ae A R° oK

RSP NK L@ 04040 | OB ° 2

ﬁ%@ﬁ?%%%&%%ﬁﬁéﬂtk%
WS H 1 )b HESH R E 400 < B2

FUSH LV SEHRE RO o4 0 v S0 <E

FAGLLSG S W mEE O LHWRRE KL W S0 <E
FUL QL VR WRERELROR W S0<E

4
&

2

WRER A FQ ThYU YN B $HaSEIn ) DWW N0 A0 v 48 O 4l
e R HHIFREWVERp~°

b

T NEREEYIESE ] B eIy’

—

BERE & [EOMERKENZTWOCLDVELL | VEHTRIeAOCHE R E R R-OERE
PENKCO-@S 0 0_0 | OBY® Q
HimS G LR W HEE L mE W O <E A IS MASHE L VB0 {0°

B VLSS EE NSNS ERSO SR NIKT DN AN VB R 0°

R 0 <UD VATV EE0 {402 RO R 4 T VBN & 0°
KB AAQOR H<EQB NG DL TR <ES P 0248 2 o4 & 0°

Cung
EREBIrS VLo ugs” HuSEf v I VEEEE N THEN VBN RO°

37

MERER [HEQXM] VLR HeDaua Lo ui® B ERELPQMUKIO-@®I 0

020 [ OBHYS N

B0 S RO RZHHES F LV HEUN KNSV VRS O U987
R0 S N RO REEWRE R S VHENERIWRLLL°
R0 5 N RO RERREWSORFEAV D MEHEIOLLQC
R0 S MR RREML R S v Hmu s | HIOU0Q°

R S RO RRERTESRFEVD MVEKRIOLPSC




FFIBRAEQ

— g (AT

i

EENN QS VREMRIWE O LK ANKUR S PEHITSHEY O L PRI VIR H O O
A7 IR T S HEVEE LU0 Y S0 Uit O O EEN K SO @0 04050 | OBY°

oN
o™N

Hhe 2B < TR Q 4 S M08 ED Dbl S0 VELa E<0 QR QBIES 1T s
L THKE] SERENRRSEADQUICANG ) VIR RKED & & 5 240°

HHD QA0 MKH] VA aQ B KENAUCAUON LvE VLR 0V B
QAR OH O HKE ) YREHCE DO ) U B E M E Ve N | 50 VBN H°

Bz QIeANe MK B KEUZROVACH0 R O B EERKRS U~ EHQE
$O R ORI LBIIENES Ul L v QR <E Q&4 401 ¥ 1 550 8 40°

Bz Qieane Mg 37 < U<y QUIEmRK NN <ELSIEENKOE D LR 08
R R HESRESHERRIVO | BOQUVEIOL®

HHim QiAo MKH] ©° HUELIKKASQFVRABMUETWR/RVREL Y BHLv <u<y
QIEPELS” HHOVIVvELQQ<EAVD Y QEIQ VY VEIOH°



FFIBRAEQ

— g (AT

I KON WiRERY KSEL (E | —~ER) MEN~°

ﬁﬂ_M%éﬁ@ﬁm\4VF@§@@K##@6§E%T\%%w%ﬁ%ﬁﬁ%ﬁ®%%
WP HESKE Y INYING « v/ XKINKEQHENIRLL Wl Tid) 87 v KINEER K

BONKBESBENEPHL S B QWIS S O L°

(28" BOEIHTHOLE 0P LIHMOUE" L5400 RES HaQRIER 1) QB KEIRL.D
QU WK Bl PP oM U EQHOL<EN 0 #HOWENLL N
SRV BREVIELIOVER)

TN A 0% 00 (D HEE S B A | VIS R o KINETE 2 0 VR Qs
= RE0 L ONSVIEmS TENL OV

[ FORO<EULENMP L (AR « RN QEENIIRCAVE O 40" M ENLEH0
VA ART QSN N QG TR

[H#EQ QR A7 |

B oI DS BEAULVKRQIRLOE QY Aol M 4 S S O ITHK A0 e A D 4J°

EEEONRN B ST

W2 K0 0 XN IR O B QAo IR #6087 S04 R 00 Q HewER S [ = [

0Bl O LT 00 S5 W KEE M EE AL R0

MO BRA H RO 0 L7 L/ 088 S EahQui O W’ BLoQ M BEDL &S Hi &
Q7 FREZEOER (EES{HL° )

(2000 530 S 08I < S 447 |

i I RS RN WO D0 M B0 XONEE ( 8RNI S 46 0 42° R7 i KONRTEE V480 )
N VERACRE LMY EBNEN RO

[E#H N BB N CROEMEREEZ A IRNT WENTEMN NN IRNTN A
REEWEOOER0 HHCEKNIELVRLUL HAULNEENAINSRIEDN BRRW
LS KON Q TWEI QA0 O Aum LA 4.0 4J°

T XKONAT ) MEBENRIO VSO0 | Mm@ @) BEEHNLOOIEKES | HPER O 2000 1Y
< 440 MR N0 ) AU N e KL Q F- U S EEQ N IK R I M B W s ol 44 °

K<L A0 BRI PR Y 53040 17 HEEAVITER A0 Q 02U S 5 43 0 42°

(A0 2 A0 1) 245D Q40° |

10



FFIBRAEQ

— g (AT

RO Q BKWHE (%07 FENNXIRSEEN MBI 9 D 4L°

Mg Qe QS 5°

KENLVORM I PKLE | <R BVIO@UBLLOE VRKOHRE LSO LUEQ A
4

[ QA0 QGIK3° | AVE O .07 1A 0 W IREENT

[ 3630 2 K ER AN {30 ) A T804 2 .87

K<LQ | <TRHOENC” K QY QI WHH U O IRy D4R’

[RE ) o & B e Q@Y 857 4 fEVEIE S VW O WKW 1) QUUITIE UKL W v
<7

LHBRUNME 0 DOQUES” KOHQHIMWEANELY EVEQKRANR (HoHhomo
7 H<LEOTABV S IN HMN = @ .0 S WERL LR 07

[0 0 VU THFREIAVO L B8 o 3°

(L8720 VRS WO ISR HN R L O W m B QR QY O 0L 800 & {85 57

[EONKOWEREWVRI O 290N NESXERP U NG 0 207

e d | BEVNULGIEN JUEQ RN LWL L O SEER LS O v D300’ |
L0 DY NEQEENKOVE OO R @G BoENG NSRS O L gVl
CHEIWH LW’

(28§ HQEEVL oG O | mEOWEOLO" 1 EVEC ) VERHKL L QM a0y
S DO\ HIOGRY O O LHE AU MNXIREQRIESH ( o) OH im0 (v
50° )

K<L 403 QIIEANEEN AV ISR Lol MEOSERQHON U QKEWRSNK
MOV I3 D0 LSS RUEVIDOS WA &7 @8 XKINAILZERKOUED RS # R
Q7 2D W HEIL N HES )00 EEEMNIK<LI00E S H 0L e WK< SO QH 07
| EU VL oRTEOR0QR HQRY WO HRO

MAE ) Q IR Q IK M D U $K 40 X DI 44 2 Vlme® W& 2 Qv O
LRPT BERHSL S EMENN sU ) PHGEC N B 1) QWY IRIFL DOV ATEG#LL 0
AEEE N QN W DD DHUGE O 807 NIKMAQAUDLE N A" M M HUSE KA~
RRERLT R POHIOZERO 07 HIKQWMEKI 0 ( BOEN W QBEI S HE IR
H0 HEERUO DL K%

W WO R B A O 7 IRV QFE D H O MR OB O O RRV QK
LB L5 OB oI B2 0T FAUIN H N R @ QAR UWEHO N LN DR
RV’

MRV E Y OGS Q7 O ob © G K0 M B Qudv 438 5 VBDO R O30

11



FFIBRAEQ

— g (AT

A)

73
=

J

o

W
N ]

OERIEDELCO LR Y BONEUVEEVR LN HEQHOK I DM VL O 0D
L

|7

L& EL8HE 1QHIRITOL I ONEKNSD& L7

[y LA OEREE N & S BT

E#20 )00 S0 EELWE R OPEYT oo @ Q<L QIHKES” IKNHN R QHQHIwW
B SRe O A RENE AP G T S TR0 8 L R H 0 o 5 010 R{EK <4040 K b
DY AN LNANY | BERESEDCAN R CITE N OIIrE ZWE RO w0 L E
SO IV IV VT e S A

P2 ORAHRE LSV BV QE DK<L OWER Y BN OV L3O R An S0
PQL WORNE OV SUIHEREE P08 LHR BOHaUIQUME QR &
RAUNRL PO EBRASPOLEOUQR NAUIEIVESER Y 2QRQ+RUMLIK
SENSLOAED | RwBRY FEONIENTOEQ MO L°

K<2508" R4S @ &0 8 HIVE Y0 OO LHQMIEENELQLQ VA
A0 1 HOHAUIIR B S N8R O v HEEUANKIC R VEDC A 145 O W ERE W L O

PO R L0 KL OR B VL O W 8 ] BT RS LR SR A ANO D4 S M T

ROEMVBHEDHNQLENL BOREREO W OB O UDOE RS H PR #0030 047
<QELKLE” #0el KL Q- oL&RIY EREN 2 Q40 QDR 07

[5048" AN HTBESEHMNE O Q0B FlEL LD D mEHL" | OO
LW OO WL SIS QEMAO K N i HTRES O WU UV QN 3UK7
I AUSER® |
HEORBEERTIHMHOL KRANRAQHUELLL R A0S oo’ SERRIE
O LN rEEE T U REE B QRS NEOS Y I QAR L BLo P Qb
O ) QBT MO LB EEECQHERMY | 8 ( KSHOVRITHKRS A 143

HEHUEQASD T NEBELUNRQ O #HIOQFMERCQ O woBEa U & Ko

EED U0 LB 017 b O VEREQE S S%07 KE V20000 SF8R Y7

[0 5° A Al O AU SEN |

=7

NN

M )

@B EROKE O W RSSO0 6 O S O WEHQEQSE (7 ATV U2 WH D WIR P 46 D
A2 QAU KEIRE M OV QErE Q HEER” MOV RBRER T L 0o ANgik 0 YIEwElinyYT D
HLVEQE (EWHRA TEAVENE O U NS VKK QEI L BN W

(&M N BN BRECEES A2 DNDRRIN WENDE N RN P RS m°

A EAUENQARIELVIDOQ Ui VBT e L0 G MOFXNERIEEMHIVR B

12



FFIBRAEQ

— g (AT

LA KRS EE N DR vt HEO L3S QIR P EQ o L°
RUKR QS VALSHRERV @EHDORELS EEN AN SRVED RO #0eQdr
B QM QLB NIE Y W 20 XINJIA EL@OH O LU0 e

RAMQE U AUHMB O KN A HSRE0 U3 0 U 2 0ENE Y0 @R | mEAS L0
PUBE O LD BQNKROENRY B0 LO ML LoMP BRVLVE ! I1ROE
SENERONAN - RNQEBESRMVEN B |SHL<KEN VL 0T By S K

NG A0 ERAMA0 OB 0 QP RBE DM IEN DM D0 T T040 0 H8
B0 42°

(i QERUEVEUQ O VEI O 007 MW HD 2B S om0 Q80 THU U T QKA
A A 2NN

XN S RSB B (A0 DGR 0 B o MBS S Tk HN A G H LB

Qo EIeEN P T OES e

Meel x=#ENS

H| REF<-ASKXEFPVAMEVOVELERLLOIKLE-®L 0 LM eivs | O
OB e

<  [Einee) Q

© KNI @ IR0 ® EEXLLL @ LR ® EAIRZRLN

m EEN) S

© FERTv @ WHEQVPIN @ vHY & EO0VI @ F0E-

C
i
%
25

® %ﬁbiﬁ?@ ® “HMJ\.UK‘.T/VQ ® ..IAWI‘T/VQ @ ﬂ%/nl?ﬁlﬂfwa/é @ _j:u‘T/

A TPUOI&L (00)) <

© £ OO0 Q@ WEFQ @ KUK @ LHOLN © RPN

13




FFIBRAEQ

— g (AT

mi | XEQRE| —~ | = | 2oy BoERESIMKLO-®L 0LV R
CVRSBINE NS X

II
2]

© Q@ &#H ® KX ® EX © KK

!

© ¢ @ &R © imH @ Fi ©® K9

|| RER = HBENUARNVED RS VKA @] QIeNRQIER VOV KOER
WKQO-—~®@Q 0 0&0 | OB °

29

© HEER @ KKE=E © ]#rX @ R © o |

—

WE REE S 0O PLEEVELPLERBLOLIRDIHOWS K I UE0R 1R
PBEPL° ELERELONECO-@Q 0050 | OBY° S
>b0

@ KMBHIRIm OV VHRGS L IKECOWVORQIMMN ML S O O W 4 VB 40.5.0°

©® HOEVLHENI O VIE QEEWN OV XINFIN B4 0 VEORL L VEI O WG
0

@ HAW LD YIrE QEE L O S VT WY O N IR N B ELEEL S VI K 0°

© SOV LR MRWEIER N O K< 0K D W R ) B A S VB O R 0°

14




FFIBRAEQ

— g (AT

i
h

i
t ® @ @ @ 0

® @ @ @ O

gk [KAPEDUPOLVZ O] UBVEHOHEENLOL O 08 R EPER

LHPOWKCEO-©®@S 020 | OB ™

HE UG S M O W 08Nt

B K0 R VWY OREANQ L SN

IEBA QK HE 4O NIV DR D W 508
B IR 4078 A0 D W DS 0 245 5 8k

A D D B B0 UK HE 40 0 BN 0 2 48 S HE

—

RER A TR OSSO D&% 0] VR 1R Qr XKINETE A Q A {8 K40
0

S R° ELERLPONKCOD-®L 0050 OB )

k¥

KOV BREOER RSN O 0 TR N 200
BEVEED R PNEAD VRV O [ W09 UE 0 VY20

ERR W O\ D RE N IR M HT TG 1 ) VR AL O TR &0 W 2
K<L NEBEQRIN DWNRP OSSR O T WIKSHHMLE O\ S0°
EWHEP OV DE S E L TR SEWNIKENEIC W L0

m

B MBE] RN TEd) VBV of<ENVECR ELERSPLPONECO-®

Q020 | OB C 3
EWOREQVEY ERUN<NER DN <E

RiEQREN BRSO VAKEQEE L K SN0 <E

PWROREY KQRENLOHOCEFO<E

)

B OV mENESURQNEGENEH OO LFSR V<

KRR OV IR ME WA 08 80L& 5 <

15




FFIBRAEQ

— g (AT

= MBE] SXEHSEFE VOV B ERILASHKCO-@L 00RO | OBY°

i
N\
7N

<r
™

© REREUKULRIREY HR<RL0 QT QRINFINERIWS Y 507

O KEELIEKEL NI W) NHR<SRUC QHBELS ISR DO NES I S 50°
@ oAUV S<LREKSHL SR OBEEES0 S OBRELER NI 0 50°

S REELREUSNWIMEXREDPL HR<SKIHWHWVER W 500°

© EECWEVDRINEHLIRD REHENES {SEMS VRN P 510°

ER EEXVSOLOE MBE] LOS AaNXOMPRREWE @O L° ELERVEQ S

NP Q WK L@@ 00450 | OB ° =

© W <EMNUOVEINEIHN Lo VT Hor L <Ly Y v 9 NBK T K
a0 L0 u Q RAME S LR B Q R — N S 0 1 00BN $°

@ #I <EQCEHENENUERWIRMmIOLLENTE <UD VELSKRLMEIWRY OO0
M AVENES NV ERQEELSEHRLEMEC P R—NUL OV QuEha.Q’

@ P VLB VEES<LEL DT HHA LB E SRR O LW L ST LB ER MK
HE OV o3oP QU L o <EHRHQ KKESRQ P HR—NLUL 0 W e uEaQ4°

@ BENEMA<EZE (VLD BRHEHML BREING L QNI L oRHESEKS
Q<L QH QAN EE A CREVEREE QPR —NMEL O 0 & 85 K&8°

©® B VE<LEN SHIFEIFALLOBLCLLQ" ESSHEN NmME 28 S miRE Eay

Oy

BRPOPOUVLOKRELS<LELEHL R OEERLES PHR— N 5@ AV ED
L|m0

16



—ER (R - FREQ

(FIRE1] ForELzms, My (@1~M4) oFo ~ ICETIREBIHTEEZ L,

ip, MEcho[1], [2], [B]alicErznzndes (0~9) Bn—oFoA5, HHEF
THAAT BB AT ZNL BN TE VB TE R, M2 E T AT 2 58IHR 5D

PICHND BB RN E R D TEZD Z &,

ﬁ?%ﬁﬁﬂ:xz—@x+ DEZNx2—-2x+3 DL X,

i< 101, [2] 2 1@y, iz Q1 2~—2r7%,

51

fl 2

fil 3

fil 4

X =

4(x—2)>+5(x—-2)=-1

x=—r, [8]
(2]

—0.5x%2 —1.5x = -1

—[4] ++/[5][6]

V2x2 =5x+3v2=0

I

x> =3x—|x—-2|-2=0

[ [@-+1

17



—ER (R - FREQ

¥F T - A ORI OSR—JIco 5% F 1,
(ZOXR—=VIFEBHIZEHRLTHEOETA,)

18



—ER (R - FREQ

[fRE2]) 13UOEEN2 THAIEMEAR ABCD I2HB\WT, THA ASHABCD IR AH 2 F L7,
ToRW (B1~f4) 1242 XL,

M1 BHORS L LTRLHEYARLOZ, KOD~OD S Hrb o, [15 ]
LK oY CJak ® V2 ® 3

B2 AHORSE LTELENARLOE, KOD~OD S Hinb o,
o¥3 @ Y6 @ Y6 @26 ® 46
2 3 2 3 3

I3 IEDM A ABCD O L L TR BIEIZR L D%, WOD~BD 5 Hirh —DiE~,

B4 SHPOAABCIC FLEERORESE LTRBHEEREDE, ROD~OD ) Hhve—i

/\\‘
o]

® 2/6 ®§ ® 22 @32 ® 3v2

19



—ER (R - FREQ

¥F T - A ORI OSR—JIco 5% F 1,
(ZOXR—=VIFEBHIZEHRLTHEOETA,)

20



—ER (R - FREQ

[IRE3]) 120 ADH B, B, yHINAT-72Z DHHNDEEEZZNENA, B, CTEL,

i 1

fil 2

fil 3

H£EADEZDOMEAEN(A)TET LUTO®Y ThHoT,

n(4) =55, nB)=18, n(C)=35 ,nAnC)=9 ,n(BNnC)=10 , n(ANBNC)=3,

n(AnBnC) =33

Tov (1~[3) IZ&FX &

B b H 3ODTHENN 1 DI T2 Db NEE L TibiEt s oz, wod

~OD 5 B bR,

QK @ 28 @ 50 @ 87 ® 92

a TN BHIATAT2Z &R L ANEL LTRbENRbDE, KOO~BOD 5> B H—D

@3 @5 @9 @ 12 ® 15

AT TIToT= 2 e RHHAEE LTRBEN R DE, ROD~BD 5 HHb—i%

~,

d 13 @ 30 ® 39 @ 44 ® 49

21



—ER (R - FREQ

¥F T - A ORI OSR—JIco 5% F 1,
(ZOXR—=VIFEBHIZEHRLTHEOETA,)

22



(8 4]

i 1

fil 2

fil 3

—ER (R - FREQ

EEx DV EXxET5DH, 200EEx, yD 3MOT—%(xq, y1)» (X2 V2), (x3, y3)0°
bV, x=1, y=2, x2=3, y2=10, xy =5ThH 5, FOV (1 ~f3) I2& 2z &,

x Ly DX Sy & LTRBEEIZREDE, ROD~OD 5 Hhvb—2E~,

@ 10 @5 @3 @ 2 ®1

x &y OMBEFEE e & LTRLEYIZRLDEZ, ROD~OD 5 HHvh —Di~,

ORE @ 32 33 ® ® Yo
2 4 3 4

[2]

FThzrz=-2x+1LT2LE, y&zDIHs, LMHERE . OMEGEE L TR HE

GliebDE, WOO~OD 5 Lipb —DiE~,

2
® Syz = —2, Tyz = ——\/§
3
3
® Syz = _6, Tyz = _£
2
@ Syz - 6, Tyz = —E
2
3
@ Syz = _4, Tyz = _g

S

23



—ER (R - FREQ

¥F T - A ORI OSR—JIco 5% F 1,
(ZOXR—=VIFEBHIZEHRLTHEOETA,)

24



—E (R - FIREQ

(FRES] THOXDIITERNEREOB DL S RGiid 5, A MRS B S E TRETIT L&

i 1

fil 2

fil 3

fil 4

Tofv (1~[4) IZ&FX L

[ Jaw)
O

C A ZBHHEIEIXMEY H5h0, HLBEIHRLDEROD~OD H LD — DA,

[2]

d 100 @ 210 ® 313 @ 426 ® 540

P i &8 S RVEIEIZ LR Y 570 RbEURLDEZ2ROD~OD H Hinh — DB~

d 100 @ 210 ® 362 @ 462 ® 540

P HiS S Q HLE &I S RWENEIZNEAY & 570 KbETIREDEROD~BD 5 Hhe—

DI,

d 90 ® 105 ® 120 @ 287 ® 360

W TP N AZBOMERL L TRbETRbDE, ROO~OD 5 LhbH—0E~R, 1272
L, BAERTREFNAT >, BESFANAT DTFMREL L, —HmLTdRn

L X IR 1 TEOHMNAT bDO LT 5,
1 3 5 5 50
O3 5 % Y5 © %1

25



—ER (R - FREQ

¥F T - A ORI OSR—JIco 5% F 1,
(ZOXR—=VIFEBHIZEHRLTHEOETA,)

26



—ER (R - FREQ

(6] 2a+5b, a+3b BAWIHETHDHZ L&, HHEAZMWTIERE L, 72720, aL biTAR
BTHY, AWK TH D,

X OB MFERRAMRERRl ITBEITDH L,

27



—ER (R - FREQ

21 - AORMBEIZIZ ZFTTT,
(ZON_R—=VIFHBIHEH L THEWEEA,)

28



—fgEk (AT - FIRAEQ

- =
=

(F2E1)] Fofvy FE1~M12) ozm| 1 [~ 12 |icArsbos LchkbEmzbox,
D~@ D5 bbb ENER—DOFT O~

11 My friend touched Ken to encourage him to step in.

® in a back @ on the back

® by his back @ for back

ff12 No matter IZ' tried to open the safe, it wouldn’t open.

® who ® what

® how @ when

13 We got in a sudden downpour on our way home.

® catching @ catch

@ catches @ caught

14 Those wishing to apply for the job need to have the proper .

@ qualifications @ qualifier

@ qualifies @ qualified

15 Four years II' since I moved to Takasaki.

@ passed

@ were passing

@ have passed @ are passing
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Although my mother asked me to go shopping with her, I II' rather study at home.

® would @ could
3 must @ will

Nothing is as the sun setting over the sea.

® more beautiful ® the most beautiful

® less beautiful @ so beautiful

It goes saying that health always comes first.

@ for @ without
@ to @ about
I know a university II' mascot is a beaver.

® whom @ whose
® what @ that

of the four people in this room know each other.

@ Neither ® No one
® Either @ None

Kelly saw Oliver II' into the library, so he cannot be at home.

@ gone @ going

Q togo @ Dbeen going
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f5 12 II' all the students, I give you my deepest gratitude of thanks.

® Inregard to @ At the expense of

® On behalf of @ By way of

(RRE2) Ty (B1~M3) 2B\ T, MFESEY IO L I I EN O~ODHEEZ WU 2
mex, = 13 |~ 18 | icAzdEmARL0E P o,

ffl 1 Spencer: How E the morning tomorrow?

Joey : I need to be back in time for the meeting at noon.

D will @ in @ come @ leave ® you

ffl2 Jennifer: Ted [ 15 || 16 | aware of the situation.

Alison : Thank you. That was nice of him.

@ that @ be Q you @ made ® suggested

13 Emma: Ibought a motorcycle yesterday. I'm excited to take it for a ride.

Jason : dJust make sure to wear a helmet.

You 1t comes to motorcycles.

® careful ® be ® when @ too ® can’t
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How Many People Is Too Many?

You’ve heard of tourism, but have you ever heard of “overtourism?” Until recently, many cities
and countries have worked hard to attract people from other parts of the world. Tourists help fund
economies by buying local goods, using taxis and Ubers, dining at local restaurants, and staying at
hotels and rental houses. ( 1 ) fact, many businesses depend on tourism for their survival. Tourists
also help educate others about the places they visit by writing about them and telling other people
about them when they get home. Some cities, however, are coming to find that it is possible to have
too much of a good thing. [ 7 ]

While the concept of overtourism has actually been around for decades, the term itself only
came into common usage in the late 2010s. In 2018, it was officially included as one of the Oxford
Dictionary’s Words of the Year. Overtourism describes a state in which there are too many visitors
for a place to comfortably support, which negatively affects the quality of life of ( 2 ) who live there
as well as the environment of the area. The impacts of overtourism have been felt in different places
around the world for years, but towns and cities in Europe were among the first to actually bring
the issue to light. Today, more and more communities around the globe are voicing their concerns
aboutit.[ 4 ]

One of the problems is that tourists sometimes venture into restricted areas, often ( 3 ) the
natural environment in the process. In Japan, some tourists pick cherry blossom flowers off trees or
even break off a branch to take home as a souvenir. In some national parks in the US, some tourists
walk where they shouldn’t and hurt the vegetation™. Either they can’t read the signs, or pay little
attention to them because they don’t live there and won’t feel the consequences. It might not even
be on purpose. Sometimes behavior that may be acceptable in one culture might not be in another.
No matter the reason, tourists should always be respectful of others and the environment and should
make an effort to learn what is appropriate for where they are.

Overtourism can also be hard on the locals. [ 7 ] For one, it can place a burden on the local
economy. While tourists bring money into the economy, which is good for local businesses, too many
tourists can create a greater demand for goods and services. This can drive prices up, making it
difficult for locals to ( 4 ) them. It can also cost the town or city a lot of money in repairs made
necessary by the excessive wear and tear™ from all of the people. In many cases, locals must also
bear the cost of improving the infrastructure to be able to deal with more people. Too many tourists
can also make it difficult for locals to go about their daily business. Streets and buses that otherwise
would be fairly ( 5 ) can get very crowded, increasing the time that it takes for people to get where
they need to go, which can be both exhausting*3 and frustrating™.

[ T ] Official measures against overtourism taken by some cities and towns range from
limiting the number and size of cruise ships allowed at port and installing turnstiles™ to limit the
number of people that are able to enter a building, to imposing a tourist tax which can vary

depending on the time of year in an effort to spread the number of tourists out more evenly
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throughout the year. In addition to these official measures, some locals in a city in Europe have even
started taking a more ( 6 ) approach, holding demonstrations near high-volume tourist
attractions, where they hold homemade signs telling tourists to “go home” and spray water at them

as they walk by. As these methods are just now being carried out, just how effective they are remains

to be seen.
“1 yegetation : fili¥y), EIK “2wear and tear : 8F¥E, 185
*3 exhausting : Ji1 5 *4 frustrating : H EN LW

*5 turnstile : [AHEASAL O, E#EAS— B

s B
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® improving

® damaging

@ helping
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® afford

Q give

@ cost
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@ busy

d empty

@ clear
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1. What is meant by “too much of a good thing” in the first paragraph?

D The number of good tourists doesn’t need to be limited.
@ There can never be too many good tourists.
@ Tourists, in general, are bad, especially when there are too many of them.

@ Tourists, in general, are good as long as there are not too many of them.

2. According to the passage, the idea of overtourism was thought of .
@ in the late 2010s

@ in 2018
Q@ several tens of years ago

@ more than 100 years ago

3. According to the passage, which of the following is NOT a reason why some tourists do
things they shouldn’t?

@ They want to show other people that the rules don’t apply to them.
@ They come from a place where the rules are different.
@ They don’t care about following the rules.

@ They are unable to understand that they shouldn’t.

4. According to the passage, overtourism can drive local prices up because .

@ there are more locals that have more money than the tourists
©@ there are more tourists that have more money than the locals
@ there are more people who want the same thing

@ there are less people who want the same thing
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5. According to the passage, one way some places are fighting overtourism is by .

@ telling people to come at different times of year
@ making people wait in long lines before they are allowed to enter a building
@ not allowing any cruise ships to come into port

@ making people who don’t live there pay an extra fee in order to visit

ROZXEARILFOL 7 I~ T JonFhnllbTdnizs &, kblblREz,
D~@ D 5 LD,

i

“It is no surprise, then, that some areas are starting to take a stand against overtourism.’

® © ® ©
H & A N

[BIRE4]) LLITF®D TOPIC IZoWT, H7pl=z0OFEREZDOHBE% 80~100 UV — KOHFETh R X,

TOPIC

If you could live in any city in the world, where would you live and why?

XCDMET MFoRABRERMR] ITBRET L&,

M~V RCHOX 1ELAEAT L, B, a4 NIZERE L TH T FLZR,

o, ATE TR,

(18] Tomorrow,| il [ go |shopping. | rn buy | shoes. |
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(RIRE1] ToXzREML, v M1~4) oFo ~ CETIHEDHTEE X L,

i, MEcho[1], [2], R EIZIFERZERET (0~9) DA%,

frgctl [1] 22 —[2] x+ [ 8] o&E2Mx2—2x+3 DL =, i 101, [2] i @y, d
Q) #~—2F5,

1 (x+8)x+7)(x—5(x—6)

= [« +[2]* - [3][4]x* - [5][6][7]x + 1[8][ 9]0

M2 (x+y+2)(—x+y+2)x—y+2)(x+y—2)

= —x4 - ylﬁl —z* +xzy2 + 2y|E| 72 +zzx2

13 (x+y+DE2—xy+y>’—x—y+1)

= x (18] +y3 —xy +

M4 (xc+y)x -y +y>)x* +y*)

=X —y

17



—ER (R - FIREQ

¥F T - A ORI OSR—JIco 5% F 1,
(ZOXR—=VIFEBHIZEHRLTHEOETA,)
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[(BRE2) 5FEOHKT0, 1, 2, 3, 4 ZHWOWTEINDIHAREE, TOLIIZ1HNS 4HE T/h
SWEIZIE~RD (AU TEHFHLTEY), Zokx, ToORW (B1~/B3) &%

cto
(~J) 1, 2, 3, 4, 10, 11, 12, 13, 14, 20, 21....
B 3214 IHEHL BHEGDRLDE, KOD~OD 5 bb—DE, [21 ]
d 120 ® 434 ® 974 @ 2395 ® 3214
B2 546 &HOIZEND, BHEDRLDE, KOD~OD 5 bb—oE~, [22 ]
@ 282 ® 829 ® 2184 @ 2730 ® 4141

I3 EAKIEARH T SIS, RLEDR L%, KOD~OD 5 birb—E~,

@ 127 ® 255 ® 311 @ 624 ® 1035
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¥F T - A ORI OSR—JIco 5% F 1,
(ZOXR—=VIFEBHIZEHRLTHEOETA,)
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[FRE3) 1DOEXH 3 OIEMEER ABCD 23T, i BC T 2BE=EC ##/-7/S% E &L L, I
CDDOFEEZM ETHEX, TOMW (B1~f4) &% X,

B 1 45 AM OE SV 25y, bEYRLDE, ROD~BD 5 Hhvh —o~,

02 ®§ @@ @3 @3’2£

B2 #5y AE DE X130 b, RbERL D%, KOD~OD 5 Hhd —oi<,

® 7 @3 ® V7 @ 2 ® V3

13 ZEAM=0Lt35L&E, cos DfEE LTHROLE R LEDE, ROD~OD H B —oi%

~
07 2 V71 CREl 07 52
2 6 2 3 2
4 AAEM O & LTRLERDLOE, KOD~OD 5 Hhsb— o,
V15 @5 @3 @ 335 ® 37
6 2 4 8 2
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[FIRE4])] 50 Maitg, 100 ML, 500 MEES 1 KEREFRHCRT, ENHEMEEZL625 867
5, FToORW (B1~[3) &z X,

1 BRHEEOKEN 1 B ThAHERE L TR LEY D%, ROD~BD 5 Lk —>

B,
3 1 1 1 1
Op @~ @ OFs 5

2 RPHEBEEOKEN 1K THLEE, TOMEN 50 HThoHfMRL L TebEld o

%, WOO~OD ) L e —D5E,
3 1 1 1 1
OFs @ ® = @< ®

3 HO258HOHHEL LTROLIENZRbDE, WOD~OD 5 Hinb D~

d 100 @ 150 ® 325 @ 650 ® 2800
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(ME5] UTO7F—2IIHBE 12 AL 4811 A 8 HIHOMBR O AR Zf~=bDTH D, T

i 1

fl 2

DR (1 ~f4) IZFX L

HEE:5, 15, 17, 11, 18, 22, 12, 9, 14, 4, 24, 16

ZFF 2, 16, 13, 19, 6, 3, 10, 8, 7, 25, 20 (AL - FEFR)

ZNENDOT — 5 O E KD, FHICE > TF— 2 OB SIE Y BADES & Lk L7k
BLELTELLOIEERD, KROD~OD H Hinh O,

D HHEOF—& O 23 K, ZHEDOT — % OFIFHAS 22 FEE,
CHEDFTNT —H DFFHANKE WL, LHEOHFNEHOIEY EEWVRRKE,

Q@ WHEOTF —& O 20 K, ZHEDF — % OFIFHAS 23 FEH,
HEED HF N T — X OFFHANKE WL, FHOGTNEOGIEY EEWVRKEN,

Q@ WHEOTF — & O 22 K, ZHEDT — % OFIFHAS 22 FEE,
W HIXY EAEWERE T,

@ WHEOT —& O 22 K, ZHEDT — % OFIFHAS 25 FEfE,
CHED T NT —H OFFHANKE WL, LHEOHFNEHOIEY EEVRRKE,

® HWIEOT—X OFPHN 20 B[], ZIEOT — X OFIPHA 23 B,
CHEDFNT — 2 OHFHFANPKEZ WG, CIEOFRHLIZD EEVONRRKEI N,

HEEDOT — % OF 1 WU ArEQ,, % 2 WWidkQ,, % 3 WaofifkQ, D&t & LTIELWY

DIFEND, KOD~OD H B H —Di,
® @, =105[W/H], Q, = 14[FH], Qs = 16.5[H]

Q@ @, =10[WH], Q, = 14.5[Ff], Q3 = 17.5[W¢[H]

Q@ @, =9[mfH], Q, = 15[WiH], Q3 = 17[MiH]

@ , =8[mfH], Q, = 14.5[F ], Q3 = 17[WsH]

® @, = 11[FH], Q, = 14[FFH], Q5 = 18[HEH]
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FRENDT — 5 OISR AR, TSR & - €l L7 fE & LCE Lo
L, ROD~OD 3 &b —ofE,

@D HWEHEOWAALFEPEAS 13 Kef], ZIEO VLAY 7.5 Kefi,
CEEDTTFH D NS W, CBED TR ST EEWVHRRE W,

Q WEHEDWSALFEPHAS 7.5 WFfH, ZBEDWUSTALFEFHAS 13 Kef,
HEED T PR E W, HEEDO TGS IE 0 EEWVHRRE W,

Q@ HWEHEDWSALFLPHAS 7.5 Wi, CLBEDWUSALFEFHAS 13 Kefi,
CHEDTTFHP R E NS, CHEDOT B S IEY EEWVHRRE W,

@ WHEOWMSALHEPEN 6 FEHM, ZIEOMAMLHFEAY 10 KiR,
CHEDO I RFFN KR E WS, CHEOFREOIED EEWVRRKEL,

® HWEEOMSNLFIFAA 10 FFRE, ZBEO WUALHPHAS 19 B,
CHED FREPFENKE NS, CHEO TR GIED EEWVRRE U,

HHEE CBEOT — 2 2 B RE S 23 OF — 2 O & WA NHIFADOMAE & LTIEL
VO END, KOD~OD ) Hirb DN,
F— & O O gva i
@ 12 ¢ 18 B
0) 17 ¢ 23 B[
©) 19 W#H 22 ]
@ 23 IEH 11 FRF[H]
® 25 ] 14
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[MRE6] f(x)=x—-1, glx) = —x?+5x—2 ¢, L, Hfty=f(x) £y =gx) © 2 >OIHA K
A BET2%, FTHP2-5&T5H, FTOMH» (1~f2) IZ&Z X,

X OB MFERRAMRERRl ITBEITDH L,

Bl1 kE2THEETD, h(x)=Ff) +k{glx) —f)IE LImE X, y=h(x) D7 T 71L2 M A, B%
W5 LA,

M2 2777034 A, B Paild2kEEERD L,
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¥}l - AORMBEIZIZ ZFTTT,
(ZON—=VIFHBIHEH L THEWEEA,)
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—fgEk (%) FIRAEQ

T EZ
=]

mams [ ] ~

(FE1)] Fofvy FE1~M12) ozm| 1 [~ 12 |icArszbos LchkbEmizbox,

i 1

fl 2

i3

5 4

fil 5

fil 6

ENENLDO~@ D S B —DOFT ORE,

Tom TV when I stopped by his house yesterday.

@® has watched @ has been watching

® was watching @ will be watching

Ken IZ' his shoes by brushing them every day.

@D calls off @ shows up @ takes care of @ turnson

I had to bring John’s luggage home as well as II' .

@ it @ my @ me @ mine

A large number of people E the country every year.

@D has visited ® visits ® visit @ have been visited

My flight was delayed one hour, so I III missed the last bus to the city.

@ hardly @ soon @ most @ almost

Jim knows IZ' to spend all of his money at once.

@ the best @ Dbetter than @ as good as @ Dbestin
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—fREk (8] - FIMAEO
R 7 you have any questions, please feel free to ask the staff.

® Should @ Do ® Were @ Wwill

18 Ms. Johnson is not very familiar the city, so she doesn’t know what there is to do
there.

D at @ to ® with @ over

ff19 The students will E of the results of the test tomorrow.

@ inform @ De informed @ Dbe informing @ have informed

i 10 Andy is the tallest in this class.

D twice @ two times @ two @ second

fE 11 E looked like a person was my own shadow.

®d Who ® Which ® That @ What

51 12 Japan is a country in history and culture.

@ rich @ much @ alot @ high
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—fgEk (%) FIRAEQ

[fIRE2] TRy (1~R3) I2BW\T, MR Lo L 512 Zh O~OD HiE % i~
zibx, 2| 18 |~ 18 | icAzn@mias oz —o9 o,

11 Joe: Do [ 13 || 14 | now?

Helen: No, not at all. Have a good evening.

OR! @ you ® mind @ go ® if

12 David: I'm E to get there on time.

Jim: That’s fine. Take your time.
® afraid @ able @ be @ 1 ® won’t
fi13 Chloe: What a wonderful sofa! It’s so comfortable.
Addison: Isn’tit? Itis too up.

D me @ get Q@ for @ to ® comfortable
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(B3] koHEXZiHmAT, TORW (B1~M7) &L,

EFEDBEMRN SH/EHTETETE A
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EFEDBEMRN SH/EHTETETE A

“1 hyper : FEFF I *2 trendy : FHTICAT
*3 biodegradable : A= 73tk *4VOA : Voice of America English News (77 X U 1 O fig% 7))
*5landfill : #ONCHE, T A FEIEY

(Jean, Kelly. (2015, October 25). Move Over Fast Fashion, Here Comes Slow Fashion. VOA Learning English.

https://learningenglish.voanews.com/a/fast-fashion-v-slow-fashion/3020503.html.)
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1 AT ( 7 )ICASEL L TROETRLDE, ROD~@ D 5 H)x b —oE~,

® dishwasher @ cupboard @ shelf @ closet

2 AXPOZEM( 4 )ICAZEL L TRHBEDNRLDZ, KOD~@ D ) H)b—DE~,

® on ® at ® in @ with

8 AXHOZEM( o )ICALFEL LTRBETREDEZ, ROD~@ D 5 Hinb—DE~,

@ convincing @ exhausting @ exciting @ comforting

B4 AXHOZEM( T )ICABHEL LTRLEDRLOE, KOD~@D 5 bivb —DE,

® where @ who @ what @ why

5 AXPOZEM( 4 )ICAZEL L TRHBEDNRLDZ, KOD~@ D 5 Hhb—D8E~,

@D decent @ rich Q@ low @ poor

e AXToZEM( H )ICADEL L TRbENRLDEZ, RO D~@ D 5 H)vEH— D,

@ accept @ accomplish Q avoid @ argue
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17 ®O1~6DXEEALONEICE 7B 0cT 5201, | 26 | ~ [ 80 | icAzs®ky
YR b D&, ROD~@D H HirbENER— DT DR,

1. Maxine Bédat had nothing to wear because .

@ all of her clothes were falling apart
@ all of her clothes were out of fashion
@ all of her clothes were the latest designs

@ all of her clothes had been recycled

2. According to the passage, fast fashion refers to .

@ clothes that are very expensive and popular at the moment
@ cloths that can put on quickly and easily
@ clothes that can be recycled at stores such as H&M

@ clothes that resemble expensive brands but don’t cost as much

3. According to the passage, “Millennials” are people who today are between the ages of .
® 1and24

® 25and 44
® 45 and 64
@ 65and 84

4. According to the passage, some people are moving from fast fashion to slow fashion

because they .

@D want expensive clothes from well-known brands
@ want clothes that can not be recycled
@ want clothes that will last longer and are more eco-friendly

@ don’t have any clothes to wear
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5. According to the passage, Zady .

@D provides customers with information about their clothes and where they’re made
@ recycles old clothes to help the environment
@ wants people to know about the clothing factory in Bangladesh

@ makes clothes similar to the clothes sold by H&M

6. For Millennials, the word values in paragraph 7 likely refers to .

@ feelings about expensive clothes from well-known brands
@ feelings about quality, helping people, and being environmentally friendly
Q@ feelings about clothes that make you feel unique and valuable

@ feelings about clothes that are inexpensive but are of good quality

[BIRE4]) LLITF®D TOPIC IZHoOWT, H7pl=0OFEREZDOHBE% 80~100 UV — KOHFETh R X,

TOPIC
Would you wear used clothes? Why or why not?

XCDMET MFRABRERMR] ITBET L&,

KL~ RO 1B T2, b, a8 VA NIEEHE LT LR,
Flo, ATEZITRE,

(f51)) Tomorrow, | I | go [ shopping. | Il | buy | shoes.
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