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(ma®s [1] ~ [40])
(1) koxEmrmEs, TORMIEL L.

Many of us may have a clear mental image of a so-called “cave man,” a grunting, heavy-
browed pre-human wearing rough furs and carrying a crude club. This image is based mostly
on popular representations of Neanderthals, an extinct species of ancient humans that lived
between 400,000 and 40,000 years ago. Neanderthal skulls and jaws were first discovered in
what is now Belgium in 1829, and in Gibraltar in 1848, but they were not recognized as being
distinct from modern humans until a more-complete skeleton was unearthed in the
Neanderthal valley of Germany in 1856. In the intervening years, the remains of more than 400
Neanderthals have been found. Over time, scientists have developed a greater understanding
of these people and their relationship to modern humans, and we even have some hints about
their culture and belief systems.

It is incorrect to think that Neanderthals were ancestors of modern humans. Instead, it is
believed that we shared a common ancestor, Homo erectus, and split off between 800,000 and
400,000 years ago. Neanderthals were shorter and stockier than modern humans, and probably
much stronger physically. They had a very distinctly shaped skull, with a low forehead and
large nose, and actually had significantly larger brains than modern humans do. Many of these
differences are thought to be because they lived mainly in the colder, forested climates of
northern Europe, unlike the warm open savannahs where modern humans developed. Shorter
limbs and a thicker body helped them conserve heat, while a large nose warmed cold air before
it was breathed into the lungs. Short, strong legs also made them suited for short runs and
jumps, useful for hunting and living in heavy forests.

We know for sure that Neanderthals made tools out of stone, knew how to use fire, and
hunted for much of their food, but little else for certain. They appear to have lived in small
family groups, and while there is little clear evidence, they may have had some degree of
culture. They may have cared for their elderly and injured with fairly sophisticated techniques;
remains suggest that some individuals may have lived for many years after losing their teeth to
age, or after sustaining serious injuries. Some researchers believe that Neanderthals buried
their dead and used symbolism and ritual, although evidence for this is fairly weak and not
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widespread. There is certainly nothing like the complex cave paintings and symbolic carvings
associated with early modern humans who lived at about the same time.

What we do know is that the Neanderthals died out around 40,000 years ago, very soon
after modern humans arrived in the areas where the Neanderthals had been living. Whether
the Neanderthals disappeared because the climate in Europe was rapidly warming, because
modern humans killed them off or drove them out, or some combination of those factors, is not
well known. But we do know, from analysis of the genes of modern humans, that most people
have some Neanderthal DNA—as much as 2% in some cases. So even though these mysterious
relatives of modern humans are no longer with us, we are still carrying their legacy with us

today.

(3%F) Axcomae —53 2 x5, ko [1] ~ [10] ) ernzombaLsboz,
KOT)~ED)D ) Hip b—DFDHEN,

Neanderthals were a kind of human who .
(7) had a clear mental image
(1) only lived in caves
(%) lived hundreds of thousands of years ago

(¥ had very small brains

The first Neanderthal remains discovered were .
(7) found in the Neanderthal valley in Germany
(1) the bones of the head and jaw
(%) immediately recognized as different from humans today

(t) dug up in Gibraltar in 1848

In the time since the first Neanderthal bones were discovered, .
(7) scientists have discovered much about their culture
(1) we have learned everything there is to know about them
(%) remains of hundreds of individuals have been found

(t) we have learned very little about them
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Neanderthals were modern humans.
(7) unrelated to
(4) a direct ancestor of
(%) descendants of

() descended from a common ancestor to

Neanderthals were probably than modern humans.
(7) taller but weaker
(1) taller and stronger
() shorter and weaker

(=) shorter but stronger

The physical differences between Neanderthals and modern humans are thought to be caused
by E .

(7) the Neanderthals’ belief systems

(1) the different climates where they lived

(%) modern humans’ hunting habits

(») the difference in the size of their brains

Scientists are certain that Neanderthals .
(7) made stone tools
(1) made complex cave paintings
() buried their dead

(1) had an interesting culture

Neanderthals may be evidence that they took care of their elderly.
(7) being buried after death
) living in small family groups
() having some degree of culture

(¥) dying long after they lost their teeth
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E may be one of the reasons the Neanderthals disappeared.

(7)
“)
(%)
(=)

Lack of culture

The size of their brains

Climate change

Sustaining serious injuries

DNA analysis shows that .

pure Neanderthals are still alive
most people have some Neanderthal DNA
Neanderthals died out about 40,000 years ago

modern humans drove Neanderthals away
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(2 ) ko2t ( ~ JCANZ DR D EL R BDE, KOT)~DD S b d—0F D
<

Sadly, our car out of fuel in the middle of nowhere and I had to ask the police for help.

(7) went “) came (%) took (0 ran

I thought the bottle of wine would be very difficult to open, but Kim opened it with .

(7) ease 1) easily (¥) easy () easiness

You don’t have to finish the project today, but bear in that you should submit it to your
boss by next Monday.
(7) thought (1) mind () heart (r) spirit

Consuming too much sugar can result serious health problems.

(7) of “) in () out () from

Professor Smith always had a dictionary handy so that she could it at any time.

(7) consult ) refer () draw (© look

The chimpanzee is an intelligent creature, of solving simple problems.
(7) able ) possible (%) capable (x) probable

Yoko offered a $500 for the return of her lost cat.
(7) price ) reply () debt (™) reward

Canada is the second-largest country in the world, roughly 40% of the North American
continent.

(7) excluding (1) connecting (7) covering (¥ extending

Matthew is going to for a job with a prestigious hotel in Nagoya.

(7) apply ) mail () answer () receive

I was shocked when I heard the news that the World Trade Center in 2001.
(7) have collapsed (1) is collapsing

() was collapsed (t) had collapsed
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(3 ) kostismh o x5, 2M( [21] ~ [30] ) icAnz o igts b0z, ko~
@03 B b—-DFORA, ([ URIRMEE 2 EBL D & & 3w, B LIIC < 5 Y
ATORLFETHE > TR D LIRS &)

Masaki is talking with his host father, Jim.

Jim:
Masaki:
Jim:
Masaki:
Jim:
Masaki:
Jim:
Masaki:
Jim:
Masaki:

Jim:

Hey Masaki, you have one of the new MyPhones, don’t you?
Yes, I do. ?
Well, I just got one, and I'm .
Oh, I see! What’s the problem?
Whenever I , the phone vibrates.
Right, that’s a standard feature.
Well, I want it to stop, but I can’t figure out .
Ah, I see! It’s a little difficult to understand on the new model. Let me show you.
Thanks. Here, take a look.
you have for your home screen!
Ha ha. Yes, they’re my favorite band.

(7)  how to turn it off

(1) why it is stopping

(%) this is a really cool picture

() why do you ask

() get a new text message

(%) really happy with it

(%) buy a new phone

() what is a MyPhone

(#) how are you today

(=) having a little trouble with it
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Shizuki is visiting the office of her teacher, Mr. Leeds.

Mr. Leeds:
Shizuki:
Mr. Leeds:
Shizuki:
Mr. Leeds:
Shizuki:

Mr. Leeds:

Shizuki:

Mr. Leeds:

Shizuki:

Oh, hello, Shizuki. Come in!

Thank you, Mr. Leeds. May I about Monday’s class?

Of course. Have a seat. What do you want to know?

I the homework assignment for next week.

I see. What’s giving you trouble?

Well, the handout you gave us says to do Exercise 2 on page 38 of the
textbook.

Let me take a look... Ah, I ! Exercise 2 isn’t on page 38.

Yes. Do you mean Exercise 1 on page 38, or Exercise 2 on page 39?
It the exercise on page 39. Thanks for asking me about this! I need to
e-mail everyone in the class.

No problem. A few of us . Thanks!

(7) understand the assignment

1) should be

(%) don’t know what you mean

(r) have completely finished

) would never be

(%) 1is going to correct

(%) see why you have a problem

(#) am not sure about

(¢r) ask you a question

(@) were wondering about it
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(4)woFmm [31] ~ [35] ) cmbiEviihe 23 b0k, KOT~HD I bib—-oF0
.

We all wonder who is — to blame for this accident.

(7) suitable (1) noteworthy (7) responsible

It’s a little bit too cold today. B What’s more, it’s raining outside.

(7) Besides 1) Nearby (») Later

My daughter & is afraid of dogs that bark loudly.

(7) hates ) fears (%) avoids

You know that you should — cut down on sugar, don’t you?

(7) create () increase (%) reduce

Latin is often B referred to as a difficult language.
(7) denied 1) told (%) spoken
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(5] %o [36] ~ [10] wowT, ELVELICT 220 MR B_EL 2 & X, %0
LM [ B 10K 2 OMAGDEE LTELLS D%, KOT~HDI) B b—D
FORN. FANELIICC BB THRLFTHE > T2 LB RV

I for Father’s Day.
1. my 2.a 3. bought
4. watch 5. father
(7)) A4 B5 “) A5 B2 () A4 B-1
(™ A5 Bl (+) A1 B-2
This I have ever read.
1. interesting book 2.1s by 3. most
4. the 5. far
(7) A4 B-5 “) A5 B-3 (7)) A4 Bl
(© A3 Bl ) A-1 B-2
the password of the account.
1. made 2.to 3. was
4. reset 5. an attempt
(7) A-3 Bl “) A1 B3 () A4 B3
(© A3 B2 (+) A5 B-3
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If you hadn’t helped me,

1. overcome the 2. have 3. couldn’t
4.1 5. problem
(7) A3 B 1) A4 B2 (7) A-3 B4
(@ A4 Bl ) A-1 B4
is important to understand the present.
1. past 2. being 3.of
4. aware 5. the
(7)) A-2 B4 “) A4 B2 (») A4 B5
(W A3 B5 (+) A4 B-1

— 408 —




(nes®s [1]~[36] )

I xoxo [1]~[12lcinsorcmbiL g, 2hzhomstonns—oF o5

No

728 B IRKFE FI2BT 5 2 0DOMBOERIIONWTER 5, FARIEEEL ¥ Er, B
EmThD, WEEZD IRV, MO, MEE LEERMKEREELTED, M
HIEEN T ZBRIEIC Z OJREA KM & 8 UK CEE T 5, £72, MBI RD 50T
by, MBERTIEZET 2EOMBEESTOEBIIRVWIDE T 5, BEZEDHIKRT2O0HM
BEEDOEILERONFHZALX —1IREFEL, MBS ICET2d0 55, EXIK
PUIEHTZ 20§ 3,

WE | KEE B oy FEAEE 5%
EL, K1ok5iz, HiEA DK
HoPL (Zhz TF8 A oy
ERER, LUTTRIER, ) 235 (0,0), M
% B 0L (L,0) (2r < L) 12 <§
HoTEEL TV, 22T, Mk
ASEE 5 = (v1,0) (v > 0) % 1
B.Z70 2ODMBHHER L ERD
ABOMEE RN (0),0), (V],0) L ¥ 5L, MBIRGENNS [ 1] o, chy,
TaAE—RER G, o = [2], v = [3]»@Eens.

Xz, HEEA, B%2, K20 X5

\/

B
N
N

L

12, A DFLASE (0,b) 12, B o X‘

DD (L,0) 12782 X 5 2BV, b(\

IITO<b<2rTH?, X5 - B C~
o, ABLHUFEC %, dos O sz \2{ x

M(2L,0) 122 XD WICEWz, &

— 409 —



TOFMEDHEIE L TOIREET A ICHE T, = (v2,0) (v2 > 0) 5272, A & BIXEZEL, H2E
E#ROEEIZZNENT),, V] Thotz, 0h, Vi L o BIEOMHE LA 5AE, M3nkSie, Z
ﬂ%ﬂ&@f@otoC1T0<0<m0<@<gZ?%oﬁﬁ%ﬁﬁ%#%llﬁﬁbﬁoo
3DODNRY ML Ty, Th, ViIHED
SAKOMEERERITET , &
HomEMsELVWs i[5 |ca
%, ZZT, EREICHZHIZEWN
T, KHIOEX, BXU, fAEIRE
it ¥ L3RR 5 720,

v =174l Vi = |V kB,
I LXF —{RER D 5 DD

WD, TG, fIE 0L D
we [7]csscenbrs, & %3
2, v=[8], = [o]coscrrbrs.

AYBELEBA, 20#%C LEHELEVEDIE, MIEelconT [10] 280 r7es
AU B,

—7, BHREOBEEEZ L, A BlX1HATHELTWS, AB BICIZEE W=D, B
A DPHZTENEE, ZOBETIHWIEHOERICBEETH S, ZOZehd, Al
b oz [11] 2\ S BIEAT D 10, LAioT, BAA BliZELAHIC C LEELEN
i bicon [12] e sz,

DT
(7) mvy = —mv| + mVy 1) mvy = mv] —mV{
(%) mvy = —mv) —mVy @ mu; = mvy +mV/

[2]. DIRERE

) —o 0 —gm ) 0 N

— 410 —



DFRERE

(7) miy = mih +mVy

4 _),
vy Vs
™) >
ﬁ
V2
—> _)y
vy’ Vs
() >
H
Vg
[6] omen
1 1 1
) imvg = §mv’22 + ime
1 1 1
(V) §mv§ = imvéz — §mV2'2
DIRERE
) =9 ) 0=2¢p

(1)

()

(1)

(T)

— 411 —

muy = mu4sinf + mV, sin @

muy = mufcosh +mV, cos o

—> _),
vy Vs
>

ﬁ

Uo
—_— _)y
vy’ Vs
>

H

Uo

1 1 1
gmvg = imvf sin 6 + EmVQ’2 sin

1 1 1
imvg = §mv§2 cos + QmVQ'2 Cos ¢

0+ ¢ =

ol 2



1
—v
502
2
siny 2> fr
siny = o
r
2
r
— v
57

(7)

(7)

(7)

— 412 —

Vg cOs 0

cosp =

cosp =

()

()

Vg sin 0

b
cosp = —
2r



I xoxo [B] ~[2lcinsocrsiL sz, zhehomatomhnrs—oFom

No

Mo &5z, FMHEd THTIEEI N H3cECmR X, Y, Z2rokdaryrrisr
FER . MIROHEITANT S THD, MRMIIEETH S, T, MROHEHBIETIITK
L, MROWHTOESZOEAUIBHATEZ 2D T5, 22, EEV OFEME R A v F
S1, S2, S3, BXUTEYUHE R DEYLEHEHL L1z, EHUE R ORI O BSIEIUIEH T X
%, £72, AL v FOREBIZTDICREDL o THh S, ROBIEIKEZ LT3, B, HZE
DFEERE e L L, TRNTOMRDOELED 0 DIKEED H AKX — b Lz,

NS!
N2
| XI
V— \83 { Y|Id
R [ Z|Id

(1) A4 v F S1%ZHL, A4 vF 982, R4 v F S3FAVTHICKREIA /2 - 72 IkEE%# &
25, WX, ZBOBRER C (13| Th s, I CEEOEXIIHVD, ZOEXE
WY 5L ATE S, ¥k, WX, YoRkRE, zhen, [14], [B]ess.
(2) iz, A4 v F S1 ZBINKRIZ, 24 v F S3EH Uz, T ICRERAEEE U /21,
Ry omsE, [16]cas. 27, @RX LY oMoERonxr, [17]tss. co
LE, avFUIRRICER SN TOAMET 13, [18]Chs, oD, il
RO, (1) oMk, [19] osmses L,

(3) ki, AL v F S3eHVIE, A4y F S22HALT, THoRKREMEELZE T 5,
CovEOmRX, Y olaRE, then, [20], [2]css. 27, X ey oM
oEHomxE, [22]TH 2,

— 413 —



O fEHE

S S

) Sred 1) e (7) 2me
o o ) @ el
4], [15], [16], [20], [21] oomersse

) —20V “) —CV %) —%CV
¢ 0 ”) OV @) sov
) 20V

17], [18], [19], [22] oomresme

&y C;;/ ) éCVQ € iCVQ

) Cv? (@) 2072

— 414 —

cv
2¢S

~Ccv?



I xoxo [23] ~ BslcinzsocmsiL sz, zhehomatomhns—oFo

No

KAOREZ(COWTER B KIROIIE —HIHR- TS KBk c e 2, [23]%
fLews, KHOEHE—EIR-THFIRELLO b 2, [24] ke v, SUkoRrE
EIRo TIT O REZD Z L 2, [25] 25, KBICROMAD ARV ESIL
TH S REZLD = v % |26]| 2L e v 5,

FMBRIRE, HICIREATRR PV = nRT %l LBHSZT 5, 22T, PV, n, R, T
i3, Theh, BEKHOES, K, WER, SAEE, RErET. 351, JHOHT
HBIDOERD S, nmol] DHFEFI FHESKKONHBZALF - U X, REZ#-T, U=
LRINDZLAHONT VD, BIFH B LD, THDZIM- i E Q, K
s niftHE W, KEOHIBI A LF—DZE AU L3, AU = [28|23 b 7o,

e, RBICRQ >0 BT, REEZLE e s, [29]ZT), Kikowiks
INF-HBLEET, QUF, BTMI~OEIHPINS, £7, [30] 2T, Sk
ftees, Q1 RTHHTILF—cZHsh, SAoREE 31]. Kkicshrft®
L, RO ILF—DLEFEL B0, [2]2torxcss,

Y)E & 1 mol DEARTUADIRFEZ X

1D &5, A-B—C—D—A &1L \A (Vi, Py

X¥ 3, A, B, C, D ZIREOK KD \\\\

&, EJNE, Va, Pa, VB, PR7RED _E \ "\ B (Ve Py)
X517, H \\:\

A—-BHREER Ty S —EIAEB 2D D (Vp, Pp) \\\\? (Vs Pe)
5, o WEE Qi >0 25 %, K R
IREREE B, 0 Y ]

BoC: BOmMAD 25 LT, & M 1: KR PV X
RzlgRs g7z,

— 415 —



C—D:ER T, C—ERRERN S, Wo < DEE Qo >0 2BV, KUAZIHHEZ 7z,

D—A I BOMAD 2R LT, KK 2IEEE7,

SUKDIRRESTRR, B2 1A, SUKDIEN & RRZE(L L (R OBRA HE T 2 &
A—B QLA BB Qi (&, Qi = RTy log, % THY, CoD OE(LIC T R

Qout 1, Qout = RT, loge%f‘lﬁ5o %72, B=C, D=A OZ{IcoWVWTIE, &KEH» F
1 Y ER D 1HA 2N TRAEDIEEAN LI tEE Wy > 013, THEZBNE, ZD¥A

IV BREB L B LT b SBWEBI OB n By = W‘fut LEFRT DL, HAEKIRHIMIEAZL
(b33 & DN L KROBEE RS £7 Y > Ol AT 5 = [35] sphz, ot
3, BAEE ERIORI L O, BERTHHICER 5 LIZTER 2IER 5L,
EWVWH ZEERLTVS,

2] [el. [] [o], [l [a], [z2] o

(7) ErE ) EE (v) Fim () WA

DIRETE

) %nRT (A) nRT () gnRT ) gnRT
DR

7) Q-W () W-Q () Q+W @ —Q-W
O fERE

) ERT3 ) ZEboRn v) NS5

— 416 —



O fERE

(7) B=C TN ANEDLEEZITV, D—A TINS5 IEDEH 2 X,
HFEEIINBANT o TTHREF N

(1) B—=C TRAFANEDLEFEZITY, DA TRINEL HIEDEHE X1,
EHEBIIINED» S SN HPREN

(7) B—=C TIINTIANEDHEEZITV, DA TIN5 IEDEH 2 X,
HHERIFIEELHET

(@® B—=C T2 SEDOLEE XN, DA TRINEANEDEHEZITW,
RIS AT o I TR E W

() B—=C T3 HIEOHEFE L X, DA TIEIININEDEHEZITWV,
HHEEIIIERD & XN TTHKE N

(7)) B—=C TN L2SIEQLEE XN, DA TEINEANEDEHEZITW,
HERIEIEELHFET

DR
(7) Qin + Qout (/f) Qin - Qout (‘7) Qout - Qin
DR
Th Ty 1,
) T ) 1- T ™) Tut @ 1-=

DIFERE
(7) Ty 25 0K 1272 % & SN ERRICH 5
) Ty, BAOK 123 Z 2 ZFF3kn
(%) Ty 250K 1272 % SRS 01272 %

(@ Ty, 250K 1272 % L shEP AR S

— 417 —



(ma®s [1] ~ [32])

I koxxE1), Q%HEA FTOMWEI ~4)ICE 2 L, 2720, 7XF FugEHKi
6.0X10%/mol &3 5%,

(1) 6 HROK T OB TRE % (@) ~(RT .

JoloYolol o)

(a) (b) (c)

BT ()~O0R BT 5 kodn 1 ~ 4o [1] ~ [4] wAnsowib sz
&, FOMBEHOTI~DOS b b—oF oM, 22751, MLLOZHYELEATS kv

1 EEksET 2 ek [1] Ma 2.
() ERURIE L 4 CHARELTHTE2C 2B [2] Wbz,
BURIEL @ 2 CHATRE G LSBT0 SR S W BRGSO 0 T2 D 2 BT OMlA
bz [3] M 5.

4 MBI 1044 Y EERZE DL 2T OMAG DR Moo

[0 2] 3] [a] omen
1

“) 2 > 3 (= 4 ) 5 ) 6
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M2 KORB5~90I b, ELVbowl [5] Mb 2. SANLS DI b ES T,
TFOMEBDTI~DD S b D,

5 FMBIZBOCHUFHORT T+ M AV F—fliz kx5 L, narridgd Kk
AN

6 SFHNORETFIEAEFHEIEFELMIORELERBEEL VI
7 HETOKRESIE, TVI=ZTA > Fv# > BEOBINEL k5D,
8 rAEOMETEIIT VT Y OMETFHLY DRV,
9 2HBOETORIGEETBIZZOMETHRLY L,
DI
7) 0 “) 1 (= 2 (= 3 ) 4 () 5
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(2) & OB TR OE T L MO HETRED 5. ERBEHPORKETZERE AR
L, LA VETIZHEWICELTWwSEET S,

B3 #OMRKT O AOES ZRT-FEr ThbbT &, hivikTosas [6]
Mo FoRax [7] <oz, [6] v [7] cAhzocRbES R 0%, K
DIFEREDT)~HD ) B HENEN—DFTO®/N, 2L, MLbDOZHRYBELEATH X

W,

[6] . DI

V3 V2 V3 4 4
(7) 3 “f) 1 7 () T?’ (o) ﬁ?’ () ﬁ?’
8
K

B4 ROKIAHEORBRMIOVTE Ldtee WK 70—~ AORS 3k TR (1) 0
HHREL, WWMOBERIAVTLAETVI=T A TR OHEFRE V. (1)BLT(>I)IZ
AN B EROMALDEE LTROELZ S O%, FOMEHOT~D0DS b b —oH~,
2EL, VE=14, V3=17, (23)°=12, (14)=27 £ ¥ 2.

EA T i ot JELF- 3 JEF-2F-E[cm]
& NN 56 12 X 10°®
i T Oy S SR F 108 14 X 10
AT A (NN 39 23 X108
THI=T A [T =S 27 14 X 10
DI
(i) (ii)
(7) % )7 A
“) K73 TNIZT A
(%) £ HY) L
(=) # TLIZT A

— 420 —



I ROXFE1)~B)%HA, FTOMWEE1~5)ICEZL L, 72721, EF#IE, Fe=56, Zn=65,
Ag=108, Sn=119, Pt=195, 7 7 77— &L 9.65X10' C/mol, v3=17 £ %,

(1) 0.10 mol/L ®KEEALF bV 7 LKW Z A A7 5 A T THBE L 720 BEEERA O BEM K
10 mL 2 RiFt O KB F b Y 7 AKEREZ N VT, 25 CTHAGEZfT>72L 2%, DX
R EMRATE b Tze 22720, BEBOBEEEIZ 1 ICHANTHIONSL, 25 CIXBT R
DEMEB K % 27X10° mol/L £9 5%,

13—

i —

of lIB

pH

0 9.0
NaOH KB D T [mL]

M1 commksRomEs [9] mo/L, waii [10] vaz. [9] sro [10]
DO EALHIE, KOWEROT~HD S B b —DFORA, 72751, HLLO
ZHYELEATD Lo,

[o] . DIREBE

(7) 9.0x10°* “) 11x10°3 (m) 1.7%X1072 (r) 9.0x10°?
) 1.1X107! ) 1.7X107!
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2

KORB1~505 5, ELvboi [11] Wb s, AN O N B M,

T OREREDT)~HD ) Hip b —DEN,

5

A RO 2 7R3,

C OFERRAKEI L W CIREED ¥ 2 KB %, 010 mol/L OKMALT + Y 7 AKEHR %
FINT 25 CTHRINEZAT) &, R TOKEBLTF b Y& A KEROM FRIZBEO
S

CriEDDBELITAKRRES M) Y AKBROWFREEZIESL LTV L, pHOIZ 14 X
DREL %5,

0.10 mol/L DKEALF bV 7 2KFHZ RS 2720 VDH A X7 7 2213, HMAKTH
HFLTHLTWEDEZDOFTEMHHLTL VY,

C OHRHNEEH T 2 D% pHERBEIZXF VALY I TH S,

DIRERE

)

1 “) 2 ) 3 = 4 ) 5
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(2) M-HWEOERICE, TLoWRALZIBZHLDETLVATF Yy F -0 =Y —2k53b00h
b T ADERELIDD, TVVATy F - 0—Y—DERIE - WHOBREILLED R
5o

M3 RORIEa~AD5 b, FHREIWEWEFERBICEVTTLY A7y K- 0= =0
EHRTRE LTz s i [12] Mo s, AN B OIS EL B HE, FOME
HOT)~HD ) Hp b —DE,

(a) HCOs™ + OH™ == CO#™ + H:0

(b) NH:* + OH™ <= NHs + H:0

() HS™ + H:0 += $* + H:0*

(d) CHsCOO~ + H:0 == CH:COOH + OH~

DIRERE

7 0 “ 1 > 2 = 3 ) 4
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(3) #BA~DIZ, Ag, Fe, Pt, Sn, ZnOWITNNTH b, EEA~DZHVTER1, £
Eﬁz%??ﬂf:o

EER 1 BE LOmol/L O () KBS, EBA~DEZZNZEFRRLIZEZ A, £EBL
SEDIMTBZAL L o7z, EBALEBCORMITIIMAM M L7z 7-2BA~DDS
L, EBCOADPEIMDKERE U LTKRENIREEL: — /T, EBA~DZRMRICZN
ThRL7:e s, @BALEEBOADILKHET T, @BCRIRMICOLERMRILEEEL AT T
ZhUERSET, BDIXNKSLAR7%D > 7,

RER2 EMANICIRIE 1.0 mol/L &8 B DOMMRIIKEZ LOL Ah, Wik RkFEERZ H
TZDOKREWMDELRDHZ 050 A ORI T 9650 BT 72 25, JrOEMICEE B AW
L. b9 R MoEMmD» S ZAEPFHEL 72,

M4 2BA~D®5 b, b4tk vsor [13] <oy, mrkemiz [14] <
b%, RBA~DICHINBVL DR [15] Th2. ~ [15] wAnz Ry
L%, KOMEBOT)I~HD ) b b —DFOEN,

[13] . [14] . DIRETE
v

) Ag 1) Fe (%) Pt (0 Sn ) Zn

B5 FEBR2ICBVWTHMHLZEEBOEREIE (a) g BAELLEEKIZ(D)THE, (a)BIY
(DICANZ DI WU LHMAGDEE, KROMEREDT~HD D b b DB,

DIRERE

(a) (b)
(7) 238 H
) 28 02
(%) 54 He
(=) 54 02
) 10 He
) 10 02
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I koxEQ1), 2)%HA, TOHCE1~4)ICER X

(1) E—A—=12100g DK% ANTIEEMEX % 540 g BN L12HKE, KEETTHERELRINES
W DHH L7z TOMBEELZ R THHIMARIIR O X 5 12% - 72, KOEVEH R TI 1.85
K-kg/mol TH %,

éb c d e

5 A ]

M1 REOREA~DDS B, ZokFROREEE [17] Thzo FRRBOHHIEa~
e P b, WL OWEAN 15 & owHIEE [18] <2, sro [18] A
NBEZDOIRDELLHDE, ROTNTNOMERD ) HhH—2F DE,

DI BE
7)) A “) B % C (= D
DI BE
(7) a “) b ™ ¢ = d ) e
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B2 COkBEEOBMAL —0555CThore INEY XOHTRIE [19] <oz 2 Loy
BAE % o720 AN O b WA B, ROMEBEOT)I~HD S B b —Di

(7) 18 ) 180 () 360 (= 1800 ) 3600

I3 PHRE VD [20] mol/kg DBLH N Y Y LK HOBEMEWELIZE S S, XD
KB L BRI —0555 CTH o 7zo WALA N V7 AIKBWPTRECEBHEL VL DL
¥ %o AN S DIk AL B HIEZ, KOMERDT~ND S B A 5D,

DIRERE

(7). 0.010 () 0015 (%) 0.030 (= 0.10 ) 015
() 030
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(2) &, BRI L IS L WAS, BRALMEH O 5 iR IR & 3 PUs L TRk
FELTHET 5o SHAMBE UL LTS 25462 REA, RAMRE PUS L TART 55Uk
ZRAEB LT 5,

M4 TamosmAr [21]  s#Bi [22] THs. 3mol oBAHRmE TRTELT
T BEHAE [23] mol, MAIMEE FRTIUE LCAERT 2 BB [24] mol T 2.
~ [24] wAhBOIER SR L DR, ROZNERORERDT~HD S B b —
OFORN, 2L, MLLOEMRYBLEATS Lu,

[21] . DI

(7) H “) N2 () 02 (» NO ) NO:

[23] . [24] omene

7 1 “) 2 > 3 = 5 ) 6
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IV kox#E), %Gk, FToOBWE1~6)IEx L. 72721, Ef#IX H=100, C=120,
0=160 & ¥ %,

(1) 7ha—NV@FFVEBERAGAESELEZATVEAEL S, TATIVIE—BITKIZETFIC
KL, BFFEROPSVIZATVEFFERHLFEVOEGE L5505, ML E7215TF0
7k e 35T ORMGBIBAME LT ATV TH S,

M1 RICHIFMOS b, FFVBE LCPRsham [25] Wb s, ARB DI
BROELLHE, FOMEROT~EHD ) Hh5—DiE,

W M TR R O R®R U UR

) %3
7 0 “) 1 () 2 = 3 o) 4
) 5 ) 6

M2 oGRS S % % 128 ¢ QWM E SERIIAS R L7225, HifaA
IR 184g D7 Y 2 ) ¥ &Lk, LdisT, SOREILY, [26] mol o kil
AN E N2 EAbh b E7e, SORMBEAIRNRE 15T H Y op#E [27] ©
b%o BEU [27] WANZ DR BALRANE, KOZNENOMEROT)~H0
I HBR 5 DT OREN,

DI BE

(7)  0.0125 ) 0.0200 () 0.0250 (= 0.0500 () 0125
DI BE

(7 11 “) 12 (> 13 (= 14 ) 15
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(2) HBEESTEEWORITIZARTNHET 5 RRES TALEW & TR E S D 5
STAEWD D Do RIRESTAEDOBIL LT, tVvu—X, 7Iu—X, &7 HREN
biFohzd, £, FRETTLEROBIELTE, F4 2266, RUZFLYTLTFT— ),
RYT77)0= MY VAR EDFRBMERHA L ERBIREHTFO N5,

B3 tru—2x, 7I0—R, FUNR7HEZNZEENTSHREAL L TR ELLHAS
bE, KOMEBDTI~HD S bhH—DE~,

DI
Ea—2 TIE—XR LAV
(7) . 2= 50 N a—2A TI M
“) ZIVa—2R TNT b—2A TIMW
() IV F—2 IV =2 73
(=) <=2 ZNa— R ispuLsd
() Za—A <N =2 NE i

M4 F4wvr66 RYIZFLUYFLIFS—IBEPRYT27Yu=bYNVEERTIES
JUEOME L LTh MM aMAabEE, KOMEREDOT~HD S b b —DH~,

) %3
RJ)ZFLVFLVLTH
F4 066 . RKYyrrzvyu=hry N
5 —
(7) FBRES MWEEA MEEA
) FBREA fHm&EA MEES
(%) BBRE A MEES FmES
() WEHEA FmEA fHmEA
() WEHEA WEEA HmEA
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BI5GB, MBS 2 LS50 2 BT PRI &, B & D < % B B LR
W73 %o BOTIPER R & BELIEBIROMA S DL L TR OEL R bOE, KOMERD
FI~HD S B —DEA,

) %3
Bl WA i BRAL YA IR
(7) R)ZFL ¥ RYAFL ¥
“) RY)TFL ¥ VN )
(%) Ry = RYAFL ¥
= MR AU LE =V
) IR i 7 x J — Vi

M6 RY7ublry@7uxriafilEaGSETHREND, K 7L ¥ OREHEAOR
iz [31] ©hz. 7 FHHTR 18000 THBEY THEL Y OBRAEOTIMHI
Th Do B [32] wARZ DR ENLBME, KROZNZROMERDT)~0)
DI HEHPH—=DFOEN,

DI BE

(7) 40 “) 42 (¥) 44 (= 80 ) 84 () 88
DB

(7) 200 “4) 250 (%) 300 (=) 350 ) 400 () 450

— 430 —



(g [1] ~ [a0] )

I koXFzHEAsA, FToORY (B1~6) &R L

WIS, ZHEHAAENSS F X E LB T CAER LTV 2. 2OTXTOANE, il
DHED SRILL TR DO LERDNT VS, ZOREO DL LT, | FRTOENAHI
POTETVWEEWVHIILEONHE D > TWBEIERDHIFONE, LT, ThooMigi, &
#b0 [ a | et bmw ][ b |1ash, 505 [ a |k [ o |[HoBsdY, 2o
iz [d 2L cvn, 2ot a |10l , S EEERENE b ML INET Ol

ﬁﬁﬁﬁéo~ﬁf,i%kﬁi%@¢%kLfﬁﬁdﬁ%hfwé%@ktfwvfwxﬁﬁ
3 %,

M1 PSRBT 2RORBED~D0 5 b, ELVbOZBARLE GLMAGDEE, T
DIREREDT)I~ED S 25— DA,

O Y2IA4FUBRWIIONT, TaT YHBPITOWT MLk E > 5 AR
Thad| L) MBHZREL 7

@ 74nea—iF, [TXRTOMBEIMEAISELS] LEZ

® 7y 7, MEBNORROREEY ZHE BT,

@ 7790, avz o e EBEETBEL, NS PNERREO & LhhG 2 Mk &

%'ﬁj‘”'f:o
DI
7 O @ “ @ ® ® O @ @ @ 6
@ @ n ® @ W06 00 o

) © 6, ® @ @ 6, ®
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M2 choZM|[ a | [ b |CARZHENELTELW S DOMAGDEE, KOMERD
I~ B b —D A,

DI
a b
7) A S
“) A U
) eI R
() A PRI
() PRI T EA
) PRI AR

B3 o [d ] eAh 2@ LTELW b 0oMaabEE, KOMERD
TI~D 5 B =D,

DIRETE
c d
(7) 1 DNA
“) 1 N
) 1 SRk
(=) 2 DNA
o) 2 AN
) 2 ek k
() 3 DNA
) 3 N
&) 3 SRk
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P4 FHERICHES 5 ) Ky =2 - DV Ik - RO EOEREHE LTRLESZ DO %,
ROMEWOT~HD ) bhbZRER—0EX MEFFE, VRV -2 4], Ty

thix [5] , womiz [6]
[4] - [5] - [6] omase

7) R EARBOB X % W 5.
FCRE WO S

KA OBE 7%,

FIROY & 7 5

MR OB O YA KD BTN 5T 5.
ORI EDERDYE D,

) R A T ks DP

¥ ¥ ¥ FE 3T I

M5 FHMEBGICNT 3 ROBEO~D05 b, ELwL0&#RLE L GLladbEs, F
DIETEDT)I~EDH b D,

O BENEME S V7 TTELBRIIBESOD TV,

@ HNRAPOLWYAATZWEZFH LR TWIBICEZ 2R#2ITH LA TE 5,
® HATHMTESMROAYOMBANOWE ZF A L THMT 5,

@  FEEITHON R T 22 AR A b o> TV B,

DIRETE
7 O @ “ @ ® & O @ @ @ 6
h @ @ n ® @ w06 oo o
"Moo @0 6
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B6 HHBMOENLE MR L. Moz [ e |- AN B AL D AT U 724
MELTELV S OOMAGDEE, KOMERDTI~HD S bk b —DHA,

B A4 (3 U KM W FLKH

[
| #BERLo |

_'_l

G

JHORE (il ) |

X FHEE Y DAL

DIRETE
e f
(7) [t} R ) —H R LR EAT )
() )i e — A % AT 5
() Pk % o — R R % 4T 9
(=) Je e —HEZ BIFREAT D
() JiG A — Al % 4T 9
() e — B W % AT 9
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I ROXEA - Bxidk, FoMwv (B1~8) IZ&HZX L.

A 191 [ a | & o CREOBUARR SN, 200 H 5 L4y b Y HICE > TlIET
2 b | AT B A SRz, [ b | RERY Y82 MEDNAASTETEY, 20
B SORIEMITH S LE X SN,

1928412, 7 ) 7 4 ADMSHKEE M- T [ ¢ | LWIBRAEMEL, ZOHKEBTWE
AE T OAMKTH BRI R R L7zo 1945 ICIZTA 7Y — 5%, EBITRBOHO
yursgE [ d LT B2, DNA%Z [ d | T3¢ EBER DI
FRVZL, DNADBEWECHL I L &R LI, $61, [e |13, EBELT,
DNA ASREMETH B & & &AW L7z TUKEDS < @ DNA WS 3% 5, | DNA &
PR MR, Z AT h OMEM AL D X 5 DN BB, BISAI R 57,

1 b0zl a | [ b KA A E#NE LTELY S 00MAaGbEE, KOM
BEROT~0 S bars o8, [9]

[o] omn
a b
(7) H—FKv UNES
“) H—Fv UNTRES
(%) H—FKv Yetty
(@) XA T UNGS
) X NHT UNTRES
() YXNHT et fi
() A VTN Mk
) A VTV ANITREN
*) A VTN Yeftsfk
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B2 ooz [d JeAnz@uE LTELw b OoMaabEE:, KOMERD
FI~ND S B 5 —DE A,

DIREBE
c d
7) AU W
“) HA i
) AL 531t
() o Rt i
() o Pl e
) T R L
& SRR W
v) RIS i
) SIS 531
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B3 schoZzm| e |- AR AZ LR E LTELW b OOMAADEE, KOM
BREDT)~)D D b b —D R,

DIRERE
e f
(7) TANFVRETT VIV DNA 2 _HLEAMELZ L TWDL I L
) TANFIRETT VIV DNA DEEDOHHEN—ETHLH I L
TANADY Y37 B Tid% <, DNA 727
(%) TANFVRETGT VIV PREHIZBAL, 2BOT77—I52K
bhapZ
() N=Y—=,tF AR DNA S _HOLBEAMEZ LTSI L
() N—Y—=btF 4R DNA DD NB—ETHLH I L
TANADY Y87 TIE% <, DNA 25
(%) N=Yy—,F 4R BRBWIZBRAL, Z28OTF7 7 —I55L
bhaZk
() VANVARE IR DNA S _HOLBFAMEZ L TWE I L
) TV VEZY Y DNA ORI P—ETHLH I L
TANADY 37 F TiE7% <, DNA 7217
%) JrVrEZY Y PRBHIZEAL, 28017 7— 52K
bhaZk

14 FHE(100 DNA OBEICHT 2 ROEBDO~DDH b, ELVidz#AR L Add
D%, FOMEBROT~EDD ) Lo —DEN,

@ DNAWKHEIIhAENRIEZE, 7F=V Y Yy 72V -5V VOARHETH 5,
@ DNA OREAMLEHERHIIE, VR—Z2ZEZLX 7L EF FTh b,

@ YbhbyrErT=vIE, U VBRESICXVEENEZBKT 5,

@ XZVAFFIE, Y VBB ARG LIALEWTH S,

DI
7 @ 1) @ @ @ @ @ ) O @

n © ® ® O @ v @, ® ) @, @ @ 3 @
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B RAAb0o»52%2BKT 53T XCoOMKE, 1 ORI S EMKLS 2% L VEL T2
LNTWd, FRIZE 5 TTERIED ) OBHINEAH 2 DOMIIZHRT 5 T TORBIN 28
MMREE E v MRELIX, SRPVITDORTVEHRIE, BRGETLTHrHLROGR
PEESETO[ g | eNs, [ @51, DNA® [ h | oW#dizds [0 |, %
B[ b 245 [ ] #R0o%MET [k ], 9300 oz, Shboilft
PIEWITHELTT 5 2 1, MRSRS SICREMORERKRICEETH L, TOLDIZ, Th
6@%&%%ﬁb,%Lﬁﬁﬁ%h@%%%%%ﬁiéﬁéb(&ﬁ%b,2%@%%+1v7
FA Y R EIFER TV S,

(

B5 sohoz| g | [ h |CAR2@NE LTELw b 0oMAdbEE:, KOMERND
FI~EID D B & — D8,

DIRETR:

g h
) 139 LS
“) it #is
() it IR
(- 3] [
) % B
() % BIER
) o] [R=S
») o] His
) gl [ EN
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e ozl i |~[ k JKARZ#ENE LTELW b OoRaADEE, KOMERD
PI~ED S B —DEA,

DIRERE
i j k
(7) Goi¥l M G139
) Gol) MY G23)
() Gol) SHj Gl
() Golll S (e
) Gl M Goit)
() Gl M) G230l
) G SHj Goi¥
) G S G239
*) G239 M Golth
=) G23) MY G

7 MR O & ORIICET 2 ROLBD~ODH b, ELVHOOMAGDEE, T
DIFEREDTI~0)D ) B 6 —D A,

Gl oMl IX, GHIDRMBLICHERT, 2fDEDDNA #3H > T\Wh,
G ORMBLIE, G OMNITIERT, PHDOEDDNA ZH 5> TWwh,
Gl oM, GlOMNLIZEERT, 2/OEDRNA #H > TWwWhb,
GUIIOAINLIE, GoIOAINLIZ AT, EAORD RNA % b - T b,
SERONILTIE, Bl AN TRIRIZIE CHT V2.
SEBOMIBTIE, Heta kUi LA 0 bIRICE 5T 2

DI B
Ho6e WO e ©»e6 =6 o606

) @, ® ® @ ® v @, ®

®©@ ©® ® @ e 6
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8 THHB2ICHT 2ROEBD~GD ) b, ELVLDOMAEDLEE, TOMEROT)~
@D B H—DEN,

GlloF v 7KL ¥ Mi&, DNACHEVZWIEZF v 7T 5,

GUIDF = v 7 K4 ¥ MiE, DNA OBBAET LCwa8EF 2 75,
GMIDF = v 7 ¥4 ¥ ME, DNA AERICHB SN0 % T2 v 7 %0
CHIDF = v 7 KA ¥ ME, Rk Befi LTV A% F 29 7T 5o
ST = v 7 K4 ¥ P ARIEL TRV Y, FAMIBIC RS S L 253 5,

DI B
M oee uoeo 0006 @006 0
Woe e 0o @66 0o 606
"N oo6 606 006

@ ® ® 6 6
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I ROXFEA - BEis, Folw (B1~6) &x L

A EWDEGIEE 2 M LTV 220I0id, B S R T 2 MIRATEAE L TV B B % i)
ARBICROLEND D, & M T, 2 OEOKEEE ) KM% LD BoMBE R L, Ml
R E L IEN B WA S RBIC A5 T b R, [ a |- b || ¢ | otk
#5%Y, [a [ b |owtksscds [ d | 5 BMnE»S LAMLZLOT, TOKE
SIEFHOBMIEFIR %5, —#IY ¥ /I A- T L%,

1 chozM a | [ d | CARZBENELTELW S DOMAGbEE, KOMERD
PI~EID S B & — DA,

DI B
a d

(7) L RT3
“) LR ML x5
(%) L DIPPAY 1
(=) LRI 1L
(F) LRI MmL x
) LR DAY (1
) DINPAY 7 1173
) DINPAY (1 MmL x5
%) DIPAY 3 LRI
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B2 sohozm [ b |- CANB N E LTIELV S 0OMAEDEE, ROMERED
FI~ND S B 5 —DE A,

DIREBE
b c

(7) 1KY MmL x5
“) JI1R73 LRI
(%) L DISRAY 1
(=) LR L
() LRI MmL x5
() LR DIMZAY 1
() DAY i
) DINPAY (1 MmL x5
*) DIPPAY 1 LRI
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B ttom#ofmsse LT, [ e |-[ 1] [ g]sd2. [ e |amsEommamsL,
M ORI O & 75 o MMAHN 2 MAFAHO L &, 2D BT %o
vz (2] & MBI T2 A LT oM E 2552 ek T h | rwd [ 1|4k
F o TCELMMEAER SN, MRV TE D, S OMAZ MHERE v,

B3 schozm|[ e |- CARZ#EME LTELV b OOMASEbEE, KROMER
FI~2)D D B & — DB,

DI
e f
(7) RL B e AR ER
“) AL R e F1 i Bk
(%) I ER 1INV
() i1 ER F i Bk
(4) P 1 Bk I3
(%) P 1 Bk AR ER
&) = ru7y—3Y AR MLER
) *ru7yr—Y FA 1 Bk

B4 sohoZl[ g |CARS@ENE LTELVL S0, KOMEREOTI~HD S b s—D
A,

DI B
(7) Bl “) THINE (%) /MK
(=) ARIMER ¢ EmER ) =ruzr—3Y
R U vosEk
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M5 oz e |~[ g |odmE LT, RKOoRBO~GDI b, ELVSOORAAD
T%, FOMBHOTI~HDH b bZheh o~ WaEfksE, e |11 [21]

@O fdHEZR e N TIRMHE 1 mm3 (1 L) H1124,000 ~ 9,000f8F71ES 5o
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