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B4 A+ yofERe o0 BoMaEs, BYTREVEOE FEN) »5 12

N, -4
{L¥EER, % |
’ 3 > REE)
WEUTNTREARICT— 7 LS, § fe kil
: ) Fe” () A+~
: @ - BRI A o >
RO T 5, KoM 1~F5 1% 2 X, 3 @ | HCO JERAK A 2
® NH, TR AL F Y
M1 RO BEES () FARIH CuSO, - SHO & & L 1) % 2 KNO, & HUHk % i § @ o Y

AN N EGHET Bk b WM R SRR URERE) 25 1 OB, -1
SRR M5 LATHaE A R T L FRAETHORSE LT e (RER 5

o R 1o,

© PG @ Sk ® il @ 53R

O URER)
B2 BFORECHT 2RO A, 2 [(A)] LM [B)] chcazilno ® CH, ® co, ® HF ® NH,
b MU ARA G DEE RER) 505 1 DEN,
A ZORETEAFEL, SCEOFNETE 2 BPILEICAE S Twa T :
FOWFTE, ZORFHIZ HEEh, OEOME Z DT ORI L » §
9o RRIHAET HHEHRR IEFORTFOANS L L>PHL, RTFESHRALT ‘
BB, PURHGRR DRTHAEL, ThoORTEEVE Lwd,
o U
(A) (B)
@ | BTELET R
® | BTLET CESIS
® | BT LT R4k ;
@ | BT DESE §
M3 EFEASEOAZCETE UREE) 25 1 D,
> UREE)
@ C @ Ca ® Ne @ s §
- | P
I OIEARTT B, KOW I~ 4 1252 ko M3 SROWCEIT 53002 (10 |~ [ 12 | e MM LOROEL L S

DEZNEND URER) 6 1 DTN, 72751, 20T, 1.01 x10°Pa i35 WT 1.00L
DRI HAEFE N, IFZDAKIZ7.00x10 "mol T, MEH 0,13 1.40x10 *mol F TZ
NZNBET 0L L, WTFNROKESEHEANERT 2 & 1232 ) —OEANCHES
LT 5,

M1 0.800mold7 VI=w AT AlZGET VI =Y LA Al OBEEEHOKE (cm®)
LLTROEVDDE RER) 251208, 2721, 7TVI=Y A0MBEHEE:
2.7g/em’, TIVIZY ADENLERE 27.0g/mol £ 55, [ 6 ]

[6 ] o et

@® 8.0cm’ @ 22cm’ ® 34cm® @ 59cm?®

20TIEBWVT, 4.04x10°Pa DE 2R T RAA10.0L DKICHEL TV, ToL &
KICERL T2 EEOWE R mol, D E R L gThY, BRL
B2 EEOBRECT S, ko (1)~(3) 1%L L. TWHEHA 20T, 1.01x10°Pa D & X120 244t (mL) &, &L T2 ##EH
i - FED L 21240 2468 (mL) © fThs. 72751, BRI~
v TEFEE 80.0%, MFEE20.0% FLRAXAKTHLEOL L, MEOEMIIRE
32.0g/mol, FEFKB L UMHED 20T, 1.01x10°Palc B 2 EVAAZ TR
24.0L/mol £ 5 %,

O (W)

@ 2.24x10° @ 2.80x107* ® 2.24x10°* @ 2.80x10°*

O RERE)

(1) ASHEM % & £ 2 WHRIES (1) TR CuSO, + 51,0 O R fRH: i 50.0 g % F_TKICH
A LT 400 g OREEES (1) K2 WA L7z, & O (1) AERO Tk S—1 >~ b
WEE (%) L LTRbEVDOE REH) 25 108, 72721, BRI (1) o€ v
Ptz 160 g/mol, KOENH % 18.0g mol L3 %,

o URER)

@ 8.00% @ 9.14% ® 12.5% @ 14.3%

(2) 0.150mol/L @ 7 )b 2 — A CH,,0q AR 200mL 12, 7V 3 — 2 DR 9.00g &

KA 2 C AR 250mL 0 7 b 7 — 2K A I L 720 =02 b 9 — ZKEHED @ 0.0358 ® 0.179 ® 0.358 @ 1.79
ELEE (mol/L) & LTRDIEVS D% UREN) 75 1 0%, 727L, 7 La—2 O AR
DEVILEE 180 g/mol £ %o @ 0.250 @ 0.500 ® 1.00 @ 2.00
D (fFER)
@ 0.120mol/L @ 0.150mol/L @ 0.200mol/L @ 0.320mol.L
(3) /S — ¥ MEEAS 98.0%, WIEAT1.83g/cm’ O HERE H,S0, & k& HA LT,
1.50mol/L DR (BEMK#E#) 100mL % #EL 720 JHV 25RO K (mL) &
LTS D% UREH) 25 108, 7271, iOELIHEZ 98.0g/mol &
T2, [9]
[9 ] o Urzi
@ 4.48mL @ 8.20mL ® 10.0mL @ 15.0mL
3 — -
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B4 RS2 & RGBS 2 S0l o2 [ 13 |~ CEMTEE B MME LT,
bILL D OEZNEND BRER) 75 1 DFO®~, 72721, KPR 0:16.0 L L,
0T, 1.013x10°Pa l2B1F %5 kDE VKM% 22.4L mol &F 5.

7 YEZT NHy &, Ml (Fe,0,) OFEAE T, 500C LA EOEEFE O, L UG LT, %EHEN,
LAERHOAEL B ZO& XTI, MTFOEERTET 2 &0
TX %o RO a~d MLFRIERORHCTH B,

aNH, + b0, — ¢ N, + d H,0

L2 BB T O 5 b Ot 1% . L.00mol ®7 ¥ E=T RGBS S 7
BT, PRED g DEIROBHEPLETH Y, Z0 & XEL HFEH 0T,
1.013x10°Pa C i % KA, 48 SN B BHEAIIR - FIET ko 2 4R o i
THbo

o (RET
@ 2 @ 3 ® 4 @ 6

O RER)

@ 12.0 @ 16.0 @ 24.0 @ 32.0

O URER)

@ 0.500 ) 0.667 ® 1.00

1.50

-
©

— 5 —

WEOEIIT 5, KO 1~ 51252 X
M1 ORI AU LR T B, ko (D~ (3) 1SR L.

i BE AN 0 B CH,COOH /K # i 10.0mL %, - A=Ay bEFVTIERIS
(4 T=HNE—H— @Y Eh, THITHREX & 1~2MN A7z ORISR A) .
(s AAT T ADERMNT0.0500mol L dKEEALF MY~ A NaOH K Z B L (K
BB, ZOFE (l>1:'1 Ly MIZANTZ, KW A KB B 2 PR OM Ty
%&, 20.0mL A7z E EITHERDIEGLLIOT, TOLERHEOKNE LIz,
(1) EEBIART 2 T (7)~ () o 4[E 07T 2 8RO MH 3T 2 iiib
LLCHEUESBEDE REH) 75 1 DB,
D RET)
O (7) OWEIRTHERLTWADOT, FRIEH S5l L7z,
@ (1) OWERIKRTIHRL TV, e E MM L2,
@ (%) \OKZMA THREZ M E —BSE 5 L X103, BAEAERIIC VT
o7
@ (2) ©ay 7 L) TFTOBFIGERPFALEL TOLRV (BAHPASTWE) T&,
BIUay 7 XY EOBGICAS> TOLERTICRZERDFIGHPFLEL VI &0

(2) 7% X OWEL L iE ORI B DEREOBOZELL OfAGbE L LT b il
Lbok URER) 25 108,

O URER)

W RO oLl
O | 72/=NT7FLAY e & e
@ | 72/7=n75LA Y e Sk
® AFNFL VY P NERAY 4 i)
@ AFNFL VY A SR

(3) T DFEEROKGRA & P N B WERRKIFHE O E VL (mol/L) & LTHRDEVHO%E
URETE) 25 1 D8,

D URERE)

@ 0.0500mol/L @ 0.100mol/L @ 0.200mol/L @ 0.500mol/L

— 6 —

M2 BLETEIIE Th AU RE UREEE 25 1 D,
(T

@ Fe,05 + 6 HCI — 2 FeCly + 3 H,0

@ 2FeCl; + SnCl, — 2 FeCl, + SnCl,

® HS + 2 AgNO; — AgS + 2 HNO,

@ NaCl + H,SO, — HCI + NaHSO,

f 3 MIoX) R%HAESRA (WERL.00L) L %MAERB (NAEHT2.00L) 2551,
NS ay 7 EOMETES SN TS, 2y 7 &2 LIRETO AIZ20CT
2.00%10°Pa /R THEH 0, %, BIZ 20T T4.00x10°Pa /-3 7 VT~ Ar & A7z,
Ty 7RO L BB NIREFEOTIGFiRE L TRV DL REH)
o 1MW, 72720, FFEE 00 16.0, Ar:40.0 &5 %,

o ()

@ 33.6 @ 35.2 ® 36.0 @ 38.4

4 KHOGH OERT Y VE—1d-286k] mol, ELEFE CO,(K) DKL v 5
V¥ =13 =394Kk] ‘mol, FHNY CH (%) DIBET > & )L ¥ —1% —2044k]/mol TH %
TuRy CH () DERT Y Ve — (k]/mol) & LTRbIEVWHDE FEHE) 75
12N, 72750, 7uxXYOMBEL Y ¥V E—iE, L% H0 2HAIRED & X ofi

Thbo
o URETE)
@ —8kJ/mol @ —4kJ/mol @ 4kJ/mol @ 8kJ‘mol
_ 7 —

M5 CPEERECELCO R TG, < >R S Bk % 47 o 720 Billith
SRR AR L & &, PHAHI S CBHL TV S LTRbIMEL 2D
DF URERE) #5 1 D,

> WEE)

@ COK) + HOK) = CO,(R) + H(X)

<E—ET, FHEHIE{TH>

@ 2H,(R) + CO(KR) == CH,0H(R)
IEBUBOTEPALT AV F— 2T S & 2l (OSHROERUCHARTHHTE
BIFENS VIR ZMASL>

® NO,(&) = 2NO.,(%)
<UEE, JEN—ET, N)TLEMZS>

@ NHyaq + H,OG#) == NH, agq + OH aq
<WE—-ET, KeBERSIETHRREEZHTS>

29



RS X OB A MOV & SIS 5, RoOM 1 2121252 &,
M1 ko 1)~6) ORBICKbET 28K/ 4 Y OKBRICERL TS H0) ok
REZhZho UREHR) 25 1208 2L, FKERICRZAZARE 2
1A OS/A A ¥ PR L T2 bDET 5,
1) PREOT¥EZTK (7 ¥EZT NHKEHR) 2R D EAKITHFETIC W @REER
LS Ao IR L EERIGEE O 7 2 E S T OKICEM L TR ORI

%o
D R
@ Ag" @ Ccu” ® Fe* @ Pp*

2) 7¥E=TK (T ¥EZT NHy K MR 25 EAKITHEFIC W EGEEI RS 2.
W L7 LB RIRR O 7 » E = 7RI D IR L2,

O UREHE)
@ AP @ Ba* @ Fe* @ Zn*

(3) Akl (HMLkSF HCIAKEM) %% 2 LARICEN S WEBEHRS BT 50 LR
L 7= s BRI BOK IS % L C I oK 5 5o

O URERE)
@ Ag ® Ca* ® Cu* @ pp*

(4) 4> 7 YEN Y Y 5 KSCN A% M2 T ABEOE@ITEIER S kv,
ALK TE L0, KEHZ M2 2 & AEHD @A & W I 2T 5.

O URERE)
@ Ba” @ Cu* @ Fe” @ Na'

(5) ikt O RASUS 2R L, AR (FRR HSO, KBl &M 2 &KITHETICT W
P E RS S 20 0 L7 ET B A AR (LK HOLKED) 12 %L

H
O AT
@ AP @ Ba” ® Cu** @ Zn”
9 —

M2 &ko 1)~(6) oidickd#ET L5 ¥R, FodBFEreheho URERHR)
o1 OFTOEN,
(1) 531 E F N5 BRI FDHA N — P AT B RALKFE L%,
D (EER)

(O CH3-CH=CH-CHz-CHz @ CHZZC‘*CHZ*CHg

CH3

©] CH:r(‘?:CH*CHg @ CHz:CH*(‘?H*CHg
CH3 CHs

(2) TF ¥ (TEFLY) ZRBLHRICMN S L X124 U2 Rk FEO bR,

O URERE)

@ CHz=CHp @ CH3-CH=CH-CHj

3 CHz-C=C-CHj @ @

(3) 7 EAKEALT 1 U 7 2OKEHE MR TH 60T Ik § 2 &,
B OFERAE L B 57 v 3=V Db,

O ORETE)

@O CH3;-OH

T oREE b2

@ CH3;-CH,-OH

(3 CH3-CHz-CH2-OH @ CHg*(EH*CHg

OH

— 10 —

(1) WAL IFERORAY (R TNV ¥ Y E 2 TR 60T ISR L7 21241 2
HEHAGIOWE Lo
O URER)

© 7=y @ rrry
B Ztaxr¥r @ RYEYANVF
(5) [ UENVREICHB L 7200 b — 2K, 7V a—ZKER, 77 b — ZKEHE

A7 U= AKBEWDENZIS, 72— Y ZREMZTRSPIEMA L2, 2oL &
Vs LB U B KO B

> ()

— 11 —
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BERFTNTHEAJCT—TLESV,
1 DDBERIC 2 DBJE /R HBHAE, 11TIC2 »AY—ILEEL,

A ORI T 5 A, FROM AL L.

AN S %), EEMETH S DNA RN, 2 Sl S e s LA RIS L
@
DIAEDITO B AT b AEFEIDEAATDIVTEY SIS LR E 30 ¥ =
e Ze AU
AT HWEE LT ( ATP VSR TV A,
C
S AT I T & LC, RSO L% A L2 U U2 KU & 170,
FEHTIIE 72 X & — ORI [ 7 M b oTw b,

M1 xmho[ 7 [ TEEsHENE LTELL 0%, O~BLY) 1 ORATES %
Er ko
OFF @ st ® Ml

@ ® H

M2 FHE () 220w T, UTFOMWIZEL X

(1) &7 BZOWTORBELTELVHDE, O~DX) 1 OBATETEZEZ Lo
@ & 70D LHIIMAAET 2 b 01, MRS THER S,

@ F NI EEET ST I BOR2IE, i (S) 2ELL0orh L.

® FURVEOEREEICR, a Ny I AR LY — DB,

[ONESPAVE A E S VST NG AT AN S 2 N MBS (B

MRLBE EISAEAET 2 5 87 oW Toiti e LTELW D%, O~DXY 125%
ATHEGREL L.

© 777 RY) VISR E RS S0

@ FNVa—ARFORIERY T L > TS b,

@ Na'@F v RV ERYTOVTRIZE > THEE SN S,

@ F v AVILAHEEEZL S L 2 LT, WHEERT b,

S
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B3 TR (b) 120, ERNOEERURIERE & o THIBES 2. T ORI
B L.
(1) & MEBWT, 3l pH A2 0 F ¥ 87 B REH & 550 58EHE LTELL b 0%,
O~Bk ) 1 DBATHEFEEL Lo
O Euw @ 9 ® T @ M ® KB
(2) BB QIS O MEMIET B0 DUFOSEREIET, IMIFEEIZIE S S it
Fe% ET B ERE Fiofee HROZFTELTELWSO%, O~@L ) 1 DEAT
ToeBr L. 5B, SIWER2% T THHEREL ) E bOLT 5,
et WS E OIIELIRIE (25C) 72, HHS DM 2% & 22 % O 2 Hi

(ON73 @ K
4 3
I e
] 0
i i

PG ] S R

®

BCIG k] PO

B4 TR (0 22w T, UTOMWIZEZ X
(1) ATP OHFRELTELVL S OF, O~DE) 1 DA TETEHL L. [ 6 |
(i\/ CIOH\QNSOHPX

@ CH,NO,S 3 CHN; @ CHN;0

(2) ATP2°ADP L ) ZAVF =M SIS N2 DI, EOREVW Sz s Eh, E
Lud ok, O~DE) 1 ORATHESEEL Lo
© 7F=v OO @ HEy rBoMoRe
@ TF=vE) YBROBMOWKE @ VB CBOMOME

— 13—

RAIF 5 Lo 2 A, FROMER E,

I EIEINC L EAM R E AR L), TAVE -2 B0 GRS L
TWahe ZRHDLFEEERH L VI R (a)lﬂ_ﬂ:kﬁﬂblé}l’f"bh, FALDFH X
LT 5o

I AT FTrIETTANF—& [ 4 | T 2BILRIEETH B0 BALRITK
R ET HWENS, NAD L FAD 7' 5%,

M1 P (@) 12owT, LA TEESBVEDE, O~DE) 1 DBATET &4
ko [ 8
O HERT AV E—F R LT, “RALRED S AR E AW 5,
@ HUERRRA 4~ 2L T, AREFIEWE GRS 5.
@ —EROMIE I T RALR R L ALK E R R LT, AR ART 2.
@ ©LOIMTE, 7)I—=5 Y& 7L a— 25 R/T 5.

M2 mho 7 ][4 e 2ilRosae LCTELY b0k, O~DXY
1ORACHEREEL L. [ 9 |

@i WAL
® mi B
® Mt 5
® Pt el

— 14 —

M3 THRIAHRE 7 2 Y REEOBNTH L. UTOMWIZEZ L.

7T U
v |5 7
)2 @ )2 b + ¢ >
g —> v —> F —> d
1 v )2
8 e Co R TR

(1) a~d ORIEBAIZB VT, ATP AHARI 5L LTELWb 0%, O~DLY
2DBATHG 2% Ko

@ a @ b ® ¢ @ d

(2) a~d ORISHBRIC BT, FHAERTIEI b 2> F) 7 TRISAE S 2 55 % 8RN
BGEATHMEELLTELL 0%, O~Bk) 1 DBATETEEL L.

@ a b ¢ @ a b d ® a b oc d
@ b, ¢ ® b, oc d

B4 MR X Z2HR7 I B EOREDE FOICEUERM TR L2 MR X 3ikF%
BHiuEy = muEE AL, BREDVRTIUIEBEORLT) BB FIIEE LS
Vo B pHICk o Tam=— (WL AREO%E T D) ofnr Ly 234 %
ZTHY, pH7 CTidfets, MMEICL2 L, 7n VIR LRKREERT, MK
X &RBLEMHERHRER LR, 28, Ml XIC@I bary FU7RE0R, ~
I YRIBORIEZAT) T ENTE L. UTOMWIZEZ Lo

#1
A B #H BOX C
¥=F ENA ¥—h
N . . BRAARTHL TR |, . .
G — B —
MRS — N E»RED IR " WEMEY — M ErsED
ao=—% +++ + ++ +
fr AR Hih XA
TNV a—A ZIVaA—A V2=
ez )
A 7IM 7 2 HriE
+h%viFran = — %
15—

(1) 7V—PA L CREFEODLFMTTRHELLY, au=—ourfiioiz, 71—
FADOITZ =PRI RS> HHELTIELWHDE, O~@X) 1208ATHES
BEZ L.

O ZNaA—ZADOBRTELZEIVE VBT VAN EEZRT 5.
@ VA= ADGHTHELI s T VI ZRT 25,
@ TIVBOBRCTELET VEZTHET ANV RERTI D,
@ 73 BOGRTH U7 4 ORI E RS 5,

(2) 7V=PFALBEI/NVI—ALT IV MBEREFE LTHRELLY, au=—ofu)s
Ripotze SINLMENTEZILLLTELVWLDE, O~BL) 1 0BATEG %
Bk
O HMEX BT ERLTE, 73 BOMHICEELLELT 5,

@ FL—FBTRIL—FAXVEALY T VEREDHER, %< O BLRED
HE L7z,
® FL—=FBTETL—F A XVEACERIER LT VEZT I L,

M5 erIBNT, AFHEORKEZZOBMERL YA NALETH D, M IZHOM
HALZTRET L L, au=—0@REL ECHRNFOMEZ LT ohs, —4,
YA VAR LHETRAST bRz, ZOHHE LTE>TV3H0%E, O~DX
D 1ORATHETEEL Lo
O BIETELTRNAZLDOL00H2H 5,

@ HLEEFEMYAERVHDE,
@ HATHIETE 2V hb,
@ fLHEITDEVDS,

— 16 —
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ok BETRBUMT 5002 HA, FROMIER 5.

LE7IES @ 1 ODZHEMD G REMY BT Z LT, ZHOMBLH S % 2 HlEkE DL B, 54
MO WA R AR L V. IRTTE MR, [ 7 | AT VTR, EHOMICEE
[fEASEZ Y, BENTTH D HBET LI LT OoREREL, RTEARD
FOS R AT R WML T B L9125 %,

w?%ﬁﬁwmiu.%ﬁ%ﬂ%ﬁm~ﬁw15ﬂ%.%m%ﬂ%%ﬁLfﬁ%#éﬂm
@@bhﬁmt;ofﬁﬁTéo:w;ﬁﬁﬁmﬁu,wﬁi”ﬁﬁ?ﬁﬁiwﬁﬁﬂﬁm
FTHIENEETH L,

M1 TR () 12owT, BRI ROREE LTELL 0%, O~@L) 128AT
FEEBEL Lo
@ SEENCIE, MR GEONEIRE 2.
@ SRPWNCE, BT 2o
® SEENNE, PORDTIEANEBT 5.
@  SEEINIE, BERCHER D AT B0

M2 xsho] 7 KAside LTELW 0%, O~@L) 1 DBATHER 52 L.
@ MRESEIR S50,
@ DORIZETHALKRES LR,
@ PHHAEE TN TRENTN S R B
@ ZRENRL B AENHE SO,

o

M3 o[ 4] [ v Asi@NoMaeE LTELW 0%, O~@L) 10%
ATEZREL Lo

@O F4 TNV F BhT=>
@ BMP J =5
® =5 FA YN

@ pHhF=v BMP

— 17 —

M4 THB b)) 1220w T, =7 M) TEARFEO B2 5= 2 —a ¥25kL, o
OHLEHEWEY OMEORELZ T 5o EH =2 -1 2MbT 20 =7 bV IR
EHCTERI~3 27, K1 0L RfRENZ. LTOMWIZEZ X
<EB1> HRERETLHE, EHoa-v 3L hbo 7
<EER2 > AREROFHRELFH (FW) 12, NoBR»rSHERERBETL L, BHLS

LilE) = 2 — o AL 7z,

AROFEDPHH LHEMI TN EL,

JEB) = 2 — 1 282 ih S5 b L7z,

e, Za—nar .

i L i : ‘

mw O—w%% O
F1 Fh2

<gER3 > MOWE» HHFEZBMT S L,

B
O
O i iD

FBR3
X1 X 2

(1) AL S ORBEICHRT B0 ELVbOE, D~Bk) 1 DBATHEFEEL Lo
ORFIYT @ b ® M

(2) EBLDHFEWEY IZoVTHENSNEZLLLTELV D%, O~@LY 10#
ATHEGREL L,
@ HRLAEFOT ) CHM - PR END,
@ HRTEW - SIS I E > TEA S,
@ FEWEY OWEIRSECE 2 A HMH= 2 — 0 AL 5o

(3

B20L) 5HRE Hokt, FEOD-UEROELEL LTELLbOE, D~
®L ) 1OBATHESEEL Ko

@ A B @ A C ® A D @ B, C
® B, D ® C, D
18—

M5 FHER (o) 122w, 29 LABREMRT 29HME LTELVW 0L, O~BXY

LOBATESZEL L.

© MiRBERHO SHEEMMAL72d 0L REHZRAL Ty AN 2L, <
7 ADMiS R RIET %o

@ ATNOF IV s Y OMEDSBERD L, Kbk LRI B 2
L REDNERETT S EhD S,

@ 22V AOBAGIEEEOY WS, EIRGAREI) T, RT0HLRD
TrEA % B,

— 19 —

BRI ORI BT 5 LR 2 5eh, FROMACER Lo

€ N OISO MBI, [ 7 | Wi Ch s, IS E > CIRHRIES 17T 5 & ]
HMER Y | RN E YDA D SIS Y, BRI T LGRS, MBRIEL ST S
BANEZA VAN VT [ 4 |0 Kb, MBHEEASIET Lz L 212, ZAnTvReT
FLFY w2550 S, MRS A LIEIhi b, BOGHRE, A%% & 5% < Th Lito
72D 18D BRI —EORMAICHEIF SR 220 RIMOBRE A2L  WTa L
F A FOGRAIEES I, R 5 LB 5.

M1 w0 7 JKABHELTELW 0%, O~DXY 1 OBATETEEL Lo

@ 1g/mL @ 100 g/mL 3 1mg/100 mL @ 100 mg/100 mL

M2 T (@) 220w T, HEMEOHME LTELVWb D%, O~DXY) 1 2@ATH
FEEL L.
© SRR - TR - T ST, BRI E TS,
@ SEHFRILI G TR L 2R W KIMICIER %o

@ AZEAMREITEOADP S M TV 5,

@ R LT,

B3 FHEE (b) l2owT, BFoMwicEr k.

=

FNVEYOXHEFRINIBEOMAEETLLTELV DR, O~ 2BAT

EHrELL.

O NYTVTy BT RS @ BRANVEY T RS
® Fuxyr o FIRER @ 87 PVEY R

® TFLFY R

— 90 —
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@) BOT, WRROHHICY Y27y OFTCRHASHB LA ¥ 2 ¥ 2 LTw
25, BMBIAT 2 LARERE (BT Lz, Z0ElE LTELVW 0%, O~DX
D LOEATESEEL L.

IR 5 LR A, FROMGICAR L.

ARERITBWT, AW - R Lo ToRd o TBY, IhEe @il vy, %5
WAL OBD ) G WIZBHET, BRI TIEZCHERICZsTEY, 29 L-2koBfk
é(aﬁ%@twéoﬁ%éﬁuﬁﬁ&%é&%@&m&&ﬁ&ﬁ%ﬂfﬁD,wmw&%¢

@O e reTYRTIDA LAY Y ORGEIH T OENYD Y, Telkd>L bNMbh b,

@ YRTIDA LAY VL, MEHDO M) T Ko THHRENRTLE ) 26, Wyl EPESIE (EFES)) e EICOWTIEIEE S D X D B O R fi AR &, ¥
@ TYRTIDAYAY VI b FOMBIICIRD A E NS L RRERE R TS, | Sy KRR E LB S,
@ erEYIRTITE, A YA YOSEESRILTOBENRE D25 5, | Be LR [ 7 |12 %o TR - B SBUSRE S SN, BRI 21213

B4 o] 4 |CASRBE LTE-TWBE0%, D~Dk) 1 SRATHEEE % BAERARD A |mm 2 EEBETH B, PRNEE3E3E5 S e 20 SN YA
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In early civilizations, sailors tried to (l)predict the weather to plan safe routes
across the oceans. In 3000 *BCE, people in India studied the skies and kept records
of cloud formations. Ancient Egyptians planned their lives around seasonal flooding
on the Nile. People in ancient China kept records of weather patterns. For many

people, o understanding weather meant the difference between life and death.
)

Early scientists observed the moon, sun, and stars to predict weather. Some
studied animal behavior. Greek writer Theophrastus used these incorrect methods
to write about weather in the 300s BCE. Other theories were more accurate. In 350
BCE, Greek philosopher Aristotle wrote that water (B)evaporated from the oceans and
other bodies of water and returned as rain. It was (47[ before / centuries / invented /
*meteorologists ] the right tools to measure and predict weather accurately. This
helped meteorologists understand which early theories were true.

In 1643 and 1644, Italian mathematician Evangelista Torricelli filled glass tubes
with *mercury. He then turned them upside down and put them into an open
container of mercury. The height of the mercury in the tubes changed during the
day. Torricelli realized that the mercury was responding to pressure changes in
the atmosphere. The mercury dropped when a storm approached. (5)This observation

led to the invention of the *barometer.

To measure temperature, scientists experimented with a *thermoscope. Temperature

was estimated ( 6 ) the height of water in a glass tube. ( 7 ) it was not
accurate. In 1714, Daniel Fahrenheit began working with *thermometers using
mercury-filled tubes. In 1724, he created a scale that set 32 degrees as the freezing
point of water and 212 degrees as the boiling point. In 1742, Anders Celsius developed

a scale that eventually used zero for the freezing point and 100 as the boiling point.

— 30 —

In 1792, The Old Farmer’s *Almanac was created to (8 ) farmers with
weather forecasts, planting charts, and astronomy information. The publisher, Robert
Thomas, studied solar activity, weather patterns, and the stars. He used a secret
formula for creating his forecasts. The “secret” is kept in a black tin box in Dublin,
New Hampshire. The almanac is still in use today, ( 9 ) its weather forecasts are
not very accurate. Modern meteorology methods have replaced the almanac for most
people.
— Meteorology: The Study of Weather (Scholastic)
(%) *BCE [#ICHi | *meteorologist [ 5#
*mercury [7KE]  *barometer [&IERF]
*thermoscope [liig Atk kOl EZALE, ZIUTPE D (REILIC X > TORT %) |

*thermometer [#tEERt]  *almanac [J& )

Christine Taylor-Butler, Meteorology: The Study of Weather, Scholastic, 2012 pp.13-17
From A TRUE BOOK: METEOROLOGY by Christine Taylor-Butler. Text copyright ©
2012 by Scholastic Inc. Used by permission of Scholastic Inc. All rights reserved.

(1) T#HEH (1) oBKRIEDEVNDDE, TiOO~@DOHrs5—2E % S\,
(D accept the weather forecast
(2 object to the weather report
(3 doubt whether the weather would turn out fine

@ estimate how the weather would turn out

(2) THE 2) OBRIIKDEVDDE, TilOO~@OHN5—2E % S\,
(D if they understood weather forecasts, their lives would change
(2 by understanding weather systems, they could improve their lives
(3) their lives were dependent on whether they understood the weather or
not

@ a lack of knowledge about the weather made keeping records difficult

(3) F#HB (3) OFKICKDLENDDE, TiLOD~DD AL —2RU% S,

(D became solid @ changed into gas
® turned into liquid @ frosted up

(4) @) o[ ] NOHZESHEZTEROMLHEILTT S L&, WFZ O
IBI3FHIKBHD%, TROO~DOHHS—2FN % S\,
@  before @ centuries @3 invented @ meteorologists
-

w

TR (5) OERICKDEVDDE, FROO~DDHH) S —2DI4R S\,
(U Thanks to this observation, the barometer was invented

(2) The barometer was invented in order to observe the weather

(3 This observation was the result of the invention of the barometer

@ They could not observe changes in the atmosphere with the barometer

(6) 2 (6 ) CANZOIKDELLDDE, TROO~DODHHH—DFN %

S,
@ similar to @ instead of 3 according to @ in spite of

(7) 2l (7 ) CARZOERLEYL L2 D0E, TiloO~DDh s —2EN %R
0,

@  Despite @ For (3 Which @ But

(8) 2zl (8 ) WCANZOIHRDELLDDE, TiOO~DDhHh 5 —D>EN

By
@ replace @ provide (3 exchange @ decide

(9) 2zl (9 ) KANZDIZRLBYLRIOZ,
S

© if ©)

FREDODO~DDH7» 5 — DU

until 3 though @ because

(10) ALONF—BETBbD%, TROO~@DOHH S DU 4 S\,

(D Ancient Egyptians lived independently of the weather.

2 Torricelli found out that the height of the mercury in the tube changed
in accordance with the changes of the air pressure.
Fahrenheit made a scale that set zero degrees as the freezing point of
water and 100 as the boiling point.

@ The Old Farmer’s Almanac is not used today because it is rather inaccurate.
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ROBZEMANS DI B 5 b 0%, TRENTROD~DOHH bR KOZM (18 ), (19 ), (21 ) EARBOIRLENRbOE, T/ F
BEw, i i (7)., (200 OERIRDIEL b 0%, TRENTLOD~@OHR 5 —DRU7% &

Vo B, TR (17) 13, BEMEBRCEBEROALERTL200ET 5,
(11)  A: I'm very much looking forward ( ) tomorrow’s soccer game.

B: I hope the ground will become dry by then. The English language is spoken today in parts of Europe, the Americas, Asia,

@ watch @ watching  ® to watch @ to watching Africa, Australia, New Zealand, and in some of the islands of the Atlantic, Indian,

(12) A: ( ) we go for a drive on Sunday? T'll pick you up around ten in the | and Pacific Oceans. It is spoken as a first language by 370 to 400 million people. <ml_t
is also used as_a sec

i ople, and as a foreign
morning. Ll C e

B: OK. See you then. : language by hundreds of millions more. English is probably used in some way by

@ What do you say @ What do @ How wil @ How come about a quarter of all the people in the world. ( 18 ) so many people, in so many

places, speak or use English, it is often called a ‘world language’.

(13)  A: Which is better for you, Saturday or Sunday? Who uses English, and why is it such a widely spoken language? In countries
B: Saturday is the only day ( ) is good for me. like Britain and the US, English is the first language of most people: ( 19 ), it is
@ when @ what @ on which @ that the first language people learn as children and they communicate in English all the
(14)  A: Would seven thirty work for you? time. In other countries, like India, Kenya, Singapore, and Papua New Guinea, large
B: Well, Tl try to wake up early, but just ( ), can we make it eight? numbers of people use English as a second language. 0 They have their own first
@ asitis @ on time ® in case @ because language, but because English is one of the official languages, they use it in education,

business, government, radio, and television. ( 21 ), in many countries English is
(15) A: 1 can't stand working here! . . . .
taught in schools as a foreign language, but it is not an official language.

B: You can't quit yet! You have to work ( ) you've paid off your debt. — The History of the English Language (Oxford University Press)

® if @ until ®  after @ unless
Brigit Viney, Oxford Bookworms Library Factfiles: Level 4 The
; History of the English Language, Oxford University Press, 2008 p.1
(16)  A: Shall we take a taxi? : Reproduced with permission of the Licensor through PLSclear.

B: No, let's walk. It is () 300 meters from here.

P

@ as far as @ at last @ no fewer than @ no more than 17) @ FFEOWBIIFEINOFTEEHE LY LS

@ HHEFEE L O AL LAz 2w

B SHMEANS OADEFREIEEE LTHWTW 2

@ AEND DN L o THEREE LTHW S5 S il b %

(18) @ Owing to (2 Even though (3 Because @ In addition to
(19) @ in other words @ by the way
® in comparison @ nevertheless

— 33 — ! — 34 —
(200 © AFVAART AN AN NI YGEZ =T 5
@ AFVAART AV I AL > TOHE—SHIEHETH S
@ AV, F=7, VAR, RTTZ2—F=2T7 T, £LDALHE
—FE LTHFEEZ VTS
@ AV, FoT, YUAE—N, RTToa—F=T T, ELDNEHE
SHMEDE—FilEH->TW5
(21) @ Suddenly (2 Personally (3  Additionally @) Effectively
— 3 — ‘
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