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

The oldest trophy awarded to professional athletes in North America is the Stanley Cup,
which is awarded to the champion team of the National Hockey League (NHL). The Stanley
Cup was commissioned in 1892 by the Governor General of Canada, Lord Stanley of Preston.
Lord Stanley had purchased the trophy, originally a silver bowl for holding roses, and asked for
it to be engraved with its original name, the “Dominion Hockey Challenge Cup,” on one side
and “From Lord Stanley of Preston” on the other. The cup was initially presented as a trophy
for the best Canadian hockey teams, but in 1926 it was purchased by the NHL. Since it was first
awarded, the Stanley Cup has become one of the most unique trophies in all of sports.

One of the most interesting features of the Stanley Cup is its appearance. Although it
began as a decorative silver bowl upon a round base, it has grown into a large 89.54-centimeter-
tall trophy that weighs a total of 15.50 kilograms. This growth came as the result of the tradition
of engraving the names of each team to win the Stanley Cup on a small silver band at the base
of the trophy. When one band was filled with several teams’ names, another was added. The
1906-1907 Montreal Wanderers, however, were not satisfied with just the name of the team, so
they had the names of every player on the team engraved on the inner bowl. In 1924, having
each member of the winning team’s names engraved became a yearly tradition. As the years
passed, the cup grew larger in order to accommodate a new set of names. Currently, there are
a number of smaller rings and five larger bands underneath the bowl of the Cup. In total, there
are more than 3000 names engraved on the trophy. The Stanley Cup remains the only
professional sports trophy on which the names of the winners are inscribed annually.

The physical appearance of the Stanley Cup is only one aspect of what makes the trophy
so unique. The Stanley Cup may be the most experienced trophy in the world. It has traveled
all over North America and Europe. And, despite the fact that it is always accompanied by a
representative from the Hockey Hall of Fame, it has had a fair share of misadventures. The Cup
has visited the White House, held babies, climbed mountains, and gone swimming. It has been
dropped, kicked, forgotten, and even gone to war. Most of these strange experiences and
stories come from a tradition started in 1995, where each member of the winning team is
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allowed to have the Stanley Cup for one day and bring it wherever they like.

A day with the Cup is only one of many Stanley Cup traditions. Unlike most sports, the
Stanley Cup is awarded first to the players of the team and not the coaching staff or
management. Specifically, the captain of the team is always presented with the cup. Typically
the team captain will raise the cup over his head, kiss it, and then skate around the rink with
the cup to show it to all of the fans. This tradition was started by Ted Lindsay, a player for the
Detroit Red Wings who took the first Stanley Cup lap in 1950. Perhaps the oldest tradition is
drinking champagne from the cup after winning it. This tradition dates back to 1896. It is such
a strong tradition that the 2008 champion Red Wings still drank from the Cup even after one
player’s newborn daughter had used it as a toilet, after giving the Cup a thorough cleaning of
course.

Perhaps the strongest tradition, or rather superstition, is that hockey players should never
touch the Cup before they win it. It is said that if you touch the Stanley Cup, then you will never
win it. So, most hockey players avoid touching the Stanley Cup unless they win the
championship. Fans, however, are allowed to touch the Cup. If you do get such a chance,
remember that you are not just touching a beautiful trophy, you are touching a unique piece of
history.

(3%F) Axomse—53 2 k51, koM [1] ~ [10] )icanzowmsiatzs oz,
ZRERTFOT~=H0 ) b b—>F DA,

The Stanley Cup was made from .
(7) abowl 1) atrophy (¥) acup () aplate

The original name of the Stanley Cup was .
(7) the “Dominion Hockey Champion Cup”
) the “Dominion Hockey Challenge Cup”
() “Lord Stanley’s Cup”
(¥) “Lord Stanley of Preston’s Cup”

The Stanley Cup began to grow in size because .
(7) the Montreal Wanderers engraved their names on the bowl
(1) the NHL wanted the trophy to be unique
(7) every winning team adds a band to it

(1) winning teams engraved their names on it
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The Stanley cup is currently .
(7) 24.76 kilograms (1) 1.55kilograms
() 89.54 cm tall (™ 15.50 cm tall

The Stanley Cup has .

(7) no small rings 1) visited South America

() held animals (X) gone to war

The Stanley Cup is awarded to Izl first.

(7) players ) staff () management (¥) coaches

Ted Lindsay started the tradition of .
(7) a day with the Cup
(1) the Stanley Cup lap
(%) drinking from the Cup

() never touching the Cup before winning it

the Cup unless their team wins.
(7) Fans can touch (1) Players can touch

(%) Fans avoid touching () Players avoid touching

The word superstition in paragraph 5 is closest in meaning to E .

(7) theory ) custom (%) belief (™ rule

The best title for this passage would be “
(7) Famous Stanley Cup Players
(1) The Stanley Cup: One of the Most Unique Trophies
(%) The Complete History of the Stanley Cup's Winners
(r) What Not to Do with the Stanley Cup
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(2 ) oz [11] ~ [20] A2 DRbELELOE, ZTRERTFOT~ED) B

—DFOEN,
It was a twelve-year-old boy solved the difficult math problem.
(7) he (1) what (%) who (=) how

The history exam yesterday was much easier than I it would be.
(7) think (1) would think (¥) have thought (=) had thought

If you go along this street for two blocks, you will see the post office your right.

(7) in ) of () on (T over

All things , I think the government made the right decision.

(7) consider (1) considered (%) be considered (¥} considering

It took us a few years to get used in this area.

(7) to live (1) to living (%) for live (=) for living

Richard was totally dependent his parents until he got married.
(7) on ) of () in () with

My mother makes it a point every morning.
(7) walk 1) walking (») to walk () walked

I should harder when I was in school.
(7)  study () studied (%) have study (=) have studied

Shota sat on the sofa with his legs while watching TV.

(7) cross ) crosses (%) to cross (X crossed

One of the passengers on the train left this handkerchief .
(7) behind ) through () off (¥) under
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(3 ) wonirmy ok iz, 2 [21] ~ [30] icAhzocmbiLsboz, Then
FOT~@0 I B b0 FomA, (7 LI 2 FY LD & & e RIS L
KL BHETHRLTFTHE > TR B LIRS 2 W,)

Riku and Chris are having lunch together.

Riku: Hey, Chris, for lunch again today?
Chris: Not at all. Have a seat.
Riku: Thanks. So, what’s on the menu for today?
Chris: I'm , as usual.
Riku: Really? You've had sandwiches every day this week!
Chris: Sure have. I love sandwiches. They are probably .
Riku: Don’t you get tired of eating the same thing all the time?
Chris: Why would I be? My sandwiches . Yesterday was a tuna melt, today is roast
chicken, tomorrow will be pastrami.
Riku: Yeah, but they are all still sandwiches. I couldn’t eat the same thing all the time.
Chris: Don't you eat rice every day?

Riku: Yes, but eating sandwiches all the time.

(7) very easy to make

1) are you eating here

(%) having a pair of sandwiches

(X) eating a bowl of rice

(4) that is similar to

(#) mind if I join you

(%) that's not the same as

(#) are always pretty much the same
() my favorite food

(@ are different every day
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Kenta is at the doctor’s office. The doctor is looking at his chart.

Doctor:
Kenta:
Doctor:
Kenta:
Doctor:
Kenta:
Doctor:
Kenta:
Doctor:
Kenta:
Doctor:
Kenta:
Doctor:
Kenta:

Doctor:

What the fever?

I have a sore throat, a runny nose, and a cough.

I see. Please open your mouth and .

Okay. It's really sore. I imagine it’s red.

Yes, it's quite red. Does it hurt when you swallow?

Yes, it does.

I'm going to your throat and cough.

Thank you. Can I get that filled at the pharmacy next door?

Yes, you can. Also, please stay at home and rest for the next three days.
Canl [29]

You sure can.

Thank you. I'll need to give that to my school.

Yes, don’t go to school, but be sure to even if you feel better.
I understand.

Take care.

(7)  would you like me to do to help with
) take all of the medicine

(%) let me take a look at your throat

() eat anything I want

() write you a prescription for some medicine to help with

(%) problems are you having other than

(%) go to all of your classes

(#)  put some medicine on

() get a letter for that

(@ Il see what we can do about that runny nose
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(4 ) wo s 3] ~ [3B] ) cibiiviikt &3 b0k, ZRENTOT~DDI) bid

—DFOEN,

My father used to say that I B took after my mother.
(7) cared ) liked (¥) resembled (=) imitated

The teacher told the students to B account for their bad behavior.

(7) apologize ) explain (%) accept (1) estimate

To our surprise, we received & quite a few applications for the job.

(7) many ) all () most (X)) no

These stains are so stubborn that it's difficult to B get rid of them.

(7) remove ) weaken (%) leave (t) whiten

Do you have any friends or relatives you can B count on?

(7) determine ) advise (7) call (o) trust
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(5)%o [36] ~ [10] ovc, ELWIT 320 RN OBREIEEL S L &, %
k7 2 B OMAEDEE LTELWS D& ZRENTFOT~0) 09 5
BB —OFORN, FEMELIIZC BHATORLTFTHE > T o LIERSZ )

develop regular sleeping habits.
1. the advice 2. will probably 3. following
4. help you 5. of your doctor
(7) A-1 B4 1) A4 Bb () A4 B-3
(™ A-2 B3 9 A1 B-2
Do not alot.
1. after 2. rains 3. the river
4. it 5. swim in
(7) A-3 B4 “) A5 B-3 (7)) A-1 B4
(™ A5 Bl ) A4 B
The game the weather.
1. of 2. be 3. regardless
4. held 5. will
(7) A3 B5 “) A-2 B3 () A4 B5
(© A-2 B4 ) A4 B-3
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I would like this project.

1. for 2. helping me 3. to thank

4. with 5. you all

(7) A-3 B4 1) A4 Bl (7)) A5 B-2
(© A1 B5 +) A4 B-5

While you were out,

1. mom 2. and left 3. called

4. a message 5. your

(7)) A5 B4 “) A-1 B-5 () A4 B-3
(™ A1 B2 ) A5 B3
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3. WIBVAEZHIC ANz 20 °CDIK 150 g 12 90 °CICEAL 72 B & 80 g D& @Bk % AN T+4 72l
T 5 v, 2horEE [4] Cicns, 2EL, KoHBE 42 1/gK, RIBRO LA
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4. AL ORITEOH A D DR WKIEARERIC AFLT= 30 °CDIK 100 g 12 20 g D —10 °CDIK
B ANz, KD RTRI TR 2 L 2ok [5] Cens. 2L, K
DLEE 4.2 J/g K, KOHEE 2.1 J/g K TERLEN—E, K0 CTREL TKICEDD,
IKDORIRENE 334 J/g ¥ F 5,

5. 1000 kg DFAHED 18 m/s TES> TV T T L —F 2 TEE o7, ZOK, HBjT*
AE—PITRTALILF—IIZEDD, TORALINF - TR TEE 20 kg DFHDO 7L —
FICHALNEL T TL— %0l [6] CLAT 5. LT L—FOMERE—T
FroLEE 045 J /g K £ 3 %,

6. BVAR 10 J/K D 100 Q 0SS, 100 V OFELEZ 10 PEEIINT 2 &, EHIOREIX
CLAT B, 727 LI L M L ORI TROMA D 127 <, IEHORERY—TH 3
L5 %,
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() 1A @ HE ) S
() EN ) B (=) AR
(%) 0.69 (@ 0.90 () 1.46
@) 2.7 ) 3.54 (@) 7.87
(%) 56 (x) 84 ¢+ 100
) 11 *) 20 (@) 110
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(@) ILBcos =mgsing (*) ILBsinf =mg (h) ILB =mgsinf
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LB
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mg
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LBcost
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DB
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1 xoxo[1]~[7] cihsocnsEl gz, thehosHodhrs—oF

DIEN,
L ki< o, ko [1] 2, ko [1] xokzvmrscss,

2. PoltErmERZzhER, 045 J/gK ¥ 7.87 g/em®, 7L I =7 AD LB L BEIXZ
n2h0.90 J/gK & 2.70 g/em® TH %, FEBEOEEE 703 =Y 2% FREFR T 2 DICE
THIIAF -, FRCHARTT LI =Y 413, ECH D, MEEOHE 7 LI =YL
EFEERRT 50CET 5T ILF -3, SR Tr L=y A, [3]#css.

3. WIBVAEZHIC ANz 20 °CDIK 150 g 12 90 °CICEAL 72 B & 80 g D& @Bk % AN T+4 72l
T 5 v, 2horEE [4] Cicns, 2EL, KoHBE 42 1/gK, RIBRO LA
%088 J/gK £ L, WAL AL OB CROMA D33 SBIRE AN & & DRI
LEHTEZ2HbOL T2,

4. AL ORITEOH A D DR WKIEARERIC AFLT= 30 °CDIK 100 g 12 20 g D —10 °CDIK
B ANz, KD RTRI TR 2 L 2ok [5] Cens. 2L, K
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FroLEE 045 J /g K £ 3 %,

6. BVAR 10 J/K D 100 Q 0SS, 100 V OFELEZ 10 PEEIINT 2 &, EHIOREIX
CLAT B, 727 LI L M L ORI TROMA D 127 <, IEHORERY—TH 3
L5 %,
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() 1A @ HE ) S
() EN ) B (=) AR
(%) 0.69 (@ 0.90 () 1.46
@) 2.7 ) 3.54 (@) 7.87
(%) 56 (x) 84 ¢+ 100
) 11 *) 20 (@) 110
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I xoxo[8] ~[14] cihsocmsBLLEE, ZRZROREROTHS DT

ad

DFEN

HRIUE 8 Q DIEFTI Ry, HEHUE 15 Q OEFLR,, HHIH 10 Q OIEHFLR,, HIUHE 5 Q OIS
R3, HPiE 20 Q DEFL Ry, AA v F SBIUEE 36 VOEME 225K 2KDEFKICE
VT, BLBHAL v FSBHLANTOS, COLF, HHiR #ifih s EHOAT S
ATHD, IR, N sEROAS 21z [9] A, #HIR, 2N 2 EROA S 212 [10] A
Thr, ¥, HHR, OWHOBEE [11] v, @it E sl tiay s B [12] W Ta
Bo A4 vF S EBC b, i R, N2 EHOAS = [13] A vy, ABHI,
V OEENFEET 2,

E
il
1l
G G @ Eowsn
(7) 0.5 ) 0.8 ) 1 (™ 1.2
) 14 ) 1.6 *) 1.8 ) 2
[1], [2] omesnt
) 1 () 3 () 5 ) 9
) 12 ) 16 () 20 ) 25
DR
7) 12 ) 22 (%) 32 (™) 42
) 52 ) 62 () 72 &) 82

— 156 —



1 %xoxo [15] ~ 2] k Ah s o bl &%, 2hehoEtohrs—oF

DFEN

RO &SI, KFEZTHODEESNIMNEND %, FHEORADPLAB XTIERD
SHBETHD, HB»EHACOMIIZERYD S, ZORE LICHE m DYk ZEE,
B THBBROWARTHEE my OWA2 £ 072 < |, MK 2 ZXXTEEL TWzL T %,
SRR < 20 & R T 5 RHE LIS EE S M 2l TV 5, ZE5HRT e MIkO K &
ERRVBOL L, EAMEEOKE SR g LT 5,

K2 DXZEMOROZY 25, WK 2 FA DD, WK1 D3 A LA B OB ZB)
LEONEEOKRES o 13 [15] xg THY, %M1 25 HOKE XL, magx
ThH2, VK22 h OHEMZI T o7 ECWR 1 3R BICELL, I ETRENDY
{212 LI=fEHiE, THD, )f—iB’C“O)%MSlO)iEéCi’G‘?é%o

RIT, VAL DR BICEL B, WAL LR 2 20 ke o7, B ERCO
FOMEOBIEEREEE o LT 5L &, MB2OHC AL S, Wikl OMEEDKE X
i3 [19] xg T2, 20D, HBHShx [20] AL k1 3EIET 5. B
B C I S BRI mighx [21] 0k 2 20t H a7 72,

o)

k1

‘ O k2

A \6
[l ] o
Mo — mq sin @ Mo — mq cos 6 my + mqsin @
) ——/———— ) ——— V) ——/—————
mi + ma my + ma my + ma
m1 + mq cos 6 ™o — mq sin @ Mo — my cos 6
= — ) 2gh——— ) 2gh———
mi + mo mi + mo mi + mo
in 0 0
(*) 2ghw %) Qghw () mighcosf
mi + mo my1 + my

(3) magh
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DIFE R
sinf + p’ cos 6
1+ cosf

w' sin 6 + cos 6
14 sind

) (1)

()

sinf + p’ cosf
& —e @)

W' sinf
' sin @ + cos 6

=) w cos

DR

' sin @ + cos 6
14 cos6

(*) sinf + p' cosd

i sin @ + cos 6
W sin 6

sinf + p’ cos 6

) 1+ siné
(#) ' sinf + cos 6

sinf + p’ cos 6
) — eosd
' cos

mao + mq cos 6

) Mo + mq cosf
(mq 4+ mg)(sin b + p’ cos 0)
mo + mq sin @

(mq 4+ ma) (' sin @ + cos 0)

mo + mq sin @

@) (mq 4 mo)(sin b + p’ cos 0)

mo — M sin 6

(my 4+ mg) (' sin € + cos )

mo — M sin 0

) (my + ms)(sind + p’ cos ) @) (my + mo) (' sin @ + cos 6)
&) mq sin 6 ) mq sin 6
(my 4+ mg)(sin b + p’ cos 9) (mq 4+ mg) (' sin @ + cos )
my cos @) my cos 0

(my + me)(sind + ' cos )

OIRERE

' (ma 4+ mq cos 0)

(m1 + mo) (' sin + cos 0)

' (ma 4+ mq cos 0)

(mq 4 mg)(sin b + p’ cos 9)

' (ma + mq sin 9)

(mq 4+ mg) (' sin € + cos )

' (ma + my sin 9)

@) (mq 4+ ma)(sin b + p' cos 0)

' (mg —mq sin @)

(mq 4+ ma) (' sin @ + cos 0)

w1 (mg — myq sin 6)

) (my + me)(sind + ' cos )

p' (mg — my cos ) sin @

()

(mq + ma) (' sin§ + cos 6)

1 (mg — mq cos ) sin 6

(mq 4+ mo)(sin b + p’ cos 0)

p' (mg — my sin ) cos @

)

(mq + mg) (' sin 6 + cos 9)

w1 (mg — myq sinf) cos 6

(mq 4+ mg)(sin b + p’ cos 9)

(mq 4+ mg) (' sin € + cos )
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1k ¥ @ (I -EBIFX)

Cma®s [1] ~ [32])
[ KO, 2OXHEFHA, FOMEI1~5)2%2 ko

(1) Kk Lk MBRICHEETIELEDY, Thfhx, yBLOV2zTHLESOEEEZ
KLM* £ HT LT 5, SHEOETFA~HOBFREZHZ1LICE LD, KOMWIZE

2R E W,

F#1

A B C D E F G H
K? K2L! K23 K2t K2LAM! KZLAM? K2LAM KZLAM®

1 HTADSKET IO BMiBTE b awETFE [1] M #3EN0EREETH?
gk [2] W ~ervagch TR [3] W 7V RRIEETH B HTI
HTh 2. ~ [4] ARz oL EE LR, KOWEROT~0D S brbTh
ZR—OFORA, 2275, MLOEHYELEATS v

[ 2] [B]. [a] omesw
7) 0 “) 1 ) 2 = 3 ) 4
) 5 *® 6 » 7 ¢ 8
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B2 TREROKTHRA T L E 21, BTG LR A + Yl BT 2 KT 05
oMatbtix [5] <hs. CARB DR EY L D%, KOMEREOTI~20
;)-gﬁ’ggoig&o

DI
(7) A H () B, E F
) B, C, D, E F ) C, D
() B, D, E ) D, E, F
(=) B, D E F ) E F
() B, E =) E, H

I3 KAOK T C I3 2 RO MBKAIEAES 20 HIREA 10 T 2 - O AR E R % 100,
HRE 1L T 2 B FOMMERE 110 &2 &, KT CORFRIZ 108 TH o, HREN
10 TH 3T O RBIAERE [6] %Ths. [6] WANZOELBEERTFE, KO
RS BED(TI~HD 5 70 55—,

(7) 200 ) 240 () 50.0 () 76.0 ) 80.0
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(2) KoOMwWw (B4, B5)IZ%ER Lo

M4 Ko 5HMOKD ) b, EHTH ) KISHRT 2 & 20K Btz R H) [7] ©
b%. CANZ DR EL L D%, KOMEHEOT~HD ) b s —DE,

DI

(7) NaCl ) (NH4)2:80s+ () NaHSO: () CaCOs (#) NasPOu

M5 ROKER(D~B)DH L, FMEDTWEANTV Y AT v Fu—1) —DEHROBODIX
252z LTwa b0l [8] Meh s, CARZ DR LD D%, KOMEH
DII~AD S Bt D

NHs + H:0 —> NH:" + OH~

HCl + H:0 —> H:O* + CI-

HCOs~ + H:0 — H:C0s + OH~
HSOs~ + H:0 —> SO# + H:0*
CH;COO~ + H:0 —> CH:COOH + OH~

DI

7)) 0 “) 1 > 2 = 3 ) 4 ) 5

@ ® ® e 6
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I RkoXFEEHEA, TFTORWE1~5)ICE2 X

BAL - JRoCiE, WHEMEORY &) THIT S I LWL, WHIPBHRLILET 5 S % 1
ftvw, CotEZoWHIBILINI L V) T TRILEMIRE LI S % #Ic &
W, ZOLEZOYWHEIZEILINIZE V) BEVFHG LRVWIBIZBWTY, b - &Eox
MY/H ZEDBTED, PIZITWEIKFZEALEG LA E, ZOWHIE( a )Shitvw,
KFEEWIKRFEEZ RS2 &, TOWHIZ( b )EhibwH, AL - &k, EFD
RDLYDPOLDERINTVL, WHPETE2ZTM-72L &, ZOWHIZ( ¢ )Ehizt v,
WEDPETE R &, ZOWRIZ( d )Shizl v, BLLETIULTRRFISEZ Y,
SO XD B USEBALEITCHIE &V D o BALEICPUSITIZRILA LR ICH 2 i) 2 L% v, b
LYEDPBALK L BIGHDOEL L L LTIEA 6L 2, HTEOWHEIZI > TEDLLZENH D,
WIBALKE & LA IEMRILA & LTHRICAL LTHIRAHMETH S, MmRIbkRE
FRALTR 3 % 1 > 7 AL & 7 OB & O~GITR T,

@O 2KMnO: + 5H202 + x HaSO+ — 2MnSO: + y Oz + 2z H20 + K2SOq
2KI + H20:2 + H2SOs — I» + 2H20 + KoSO4

2KI + H20: — I + 2KOH

2H.S + SO: — 3S + 2H:0

I + SOz + 2H:0 — 2HI + H2SO0«4

@ ® @ e

B1 SCho%l(a)~ () A B ORAGDEE LTRLEY E 0%, KOMERDT)
~@H0) bhb—-o#, [9]

[o] omn
a b c d
(7) A T A T
) T AL T AL
(%) AL ST ST AL
(=) =T At AL &IT
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B2 ROOBALBITEIBIZBWT, BRHMxr~2ICANEDIZHED EY MRS DLER, ROMW
BREDT)I~MD D a5 —D R,

DI B

N

S
W W | W N[N R
(=230 <) B ) B = > I ) B ) I
|0 | NN |0 |00 |

B3 RO~KOOBALETCHIBICE VT, BRILKE L “RILME?ED 5 bRILH & L Tid
O SDOMAGDLEL LTROBEULDDE, ROMEHDT)~HD ) Hh b —2EN,

DIRERE
" o6 o6 00 @ O ®
W66 o 06 06

B4 MnSO: 25155 Mn oBefesus [12] , 10: 105172 0 omfesuz [13] , so: sy
% S ORBALEIZ Thado ~ CANZOEHRLEN LD D%, KOMER
DII~ED S B ENEN—DF RN, 727, ALLOEMYELEATS L,

[2] . [18] . [ia] oosmeme
7 —2 “) —1 (7 0 (o +1 ) +2
) +3 F +4 ) +5 ) +6 @ +7
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BI5  BRAEMEPE KNS L7z 0020 mol/L 8= > 4 ¥ [ Y 7 A K 10 mL 12 0,010 mol/L
DMIBALKFA &R A I T L7zo mL &M 728 2 ATHS VA VBAY Y 538
LA & A 2 SUS L CROOBALRIESUN ASEAT L 7ze SUBK T, SUBHIEO 413
% o7z , CARDORbELL L D%, FOZRTLOMEROT)
~HD D) HhH—DFTOEN,

DIRERE

(7) 10 “4) 16 () 20 () 25 ) 50 ) 70

DI B

(7) s “) REER () REE @ WA o) hikta () I
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I koXEZGE», TOMWE1~5)ICER L, 72721, ET# H=100, C=120, 0=16.,
Na=230, CI=355 & L, K®DELEMHRKET K1 1.85 K-kg/mol &7 %,

BT k250 g CHIfET 1Y 7 A% 234 g R A LZABEE D > < ) EHHL7 & & ORIEL
2B 1R Lze So8fLs by » aokimoRix [17) »omz v, [18] g~
B LD B, £7:20lifkF b v akmommE g [19] ©b5, ~ [19] i
NBZOERLMUR L D%, FOZNETNOMERD S b b —DOFOEN, 7271, ,
B LD O &Y ELEATS Xu

ey fr------F\-----%
S I T N
o S S J i
. b ¢ a
¥ HIIRE [
K1 A bF b YU AOKERO G IR
(7) a “) b ) ¢ (™ d
DI BE
7) e “) f ® g © h

M2 Cofifkr b)Y AKEROURELVRIER [20] mol/kg THY, FRERS—E >}
i [21] %cHz. , AN OIS ES R, KOBERDT)~0)
DI HAHZREN-DOFORA, 222 LHLSDEHY ELEATS Lu

[20] . DIREBE

(7) 146 ) 1.60 > 177 (x) 856 ) 9.36 ) 103
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I3 Cofiiftr by v akiskoRE g [22] Cona. ANZ OIS Y B
%, KOWERDTI~HD S B b —D~, 72721, HALF MU ¥ A5ERICEL Ty
BL0ET 5,

) %3
(7) —6.55 1) —592 (%) —540 () —327 () —296 () —2.70

P4 &5 RHREEOIWMIT 104 g & 250 g OAKICHD L2 BEORI A WET 5L, 13
THRDZZ OHUALT I ) & 2KEEOBE I E —F Lizo & ORIRIEOIFEME D5 T
T %o ARG DIk N L HIZ, KROMERDOT~HD S b b0

~o

DI B

(7) 585 ) 65 () 117 (T 130 o) 260

5 KOAEET~@0S b, BbEEAA AR [24 <52, AR DI
ROELL L%, ROWEROT~ED ) bhb—oH~, 2L, BHEITEECERL
TUBLDLT B,

) 0.20 mol/kg DAL A V) 7 L KB
(%) 0.10 mol/kg DHREEF b 1) 7 K IKIEW
(® 025 mol/kg D7V I — Z KM
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IV kox#Q1), 2)%HEA, FTolw (@1 ~8)IC&Fx Lo 72721, EFiiE H=10, C=120,
N=14.0, 0=16.0 £ ¥ %,

(1) kK, KK BROADPOHEDLE) ANVEVBX OLEM 2T, TOMHEERDO X
WZPuE L7z,

B ANEYBX & 1140 mg Ml Y MY, MBEENTH B E LB L 52085 5B MBES &
2o TOLERAELLAEREZRIETL W TOBICHEL, BWIETIC( A )%, WIE I
2( B )2 ZhZha WIS 72, WIGE T B X OWIE ToEoM R 2Lz L
Z5h, WIETIX 684 mg, WIS NIX1672mgL 7z XoT, COE/ANVKIYBEX D
FERE( C )THBZ Ldhnrot,

COEIANVKYBX & 1-T5 7 —VERRBRFAE T TNET 5 EARILEM Y 23550
oo CORBALGW Y OEBGHZITH) ETDFRIZ 1160 Tholo TNLOREND,
DE) HIVE VR X OREEDT D5 720

B WIS T B L TICHERT 2MEOMAGDEE LTRLEL L b DE, KOMEROT)
~O)D D B b —DEN,

DI B
I 1l

(7) SR | B2 PN Y — ¥ HIK
() HALH V¥ A FALH V¥ A
(%) 1AL V=¥ AR
(=) 1AL BAL A N T A
() YV — 5 HIK WALA N T L
() V=¥ ik FEAL30

(%) BRALA VT 2 ¥ (B 27 A
@) BAL AV 3% 2 FeAbsi
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M2 XhoZM( A )BIT( B )ICANLZDIZRDELLFENOMAGTDEE, ROM
BEOT)~DD ) B b -2,

DI B
A B
7) Mk A S
“) Mk *
) “ELBH (23
) “ AL k
() VS 23
) ZS - Y(A7E S

3 CTHOZEM( C )ICANZDIHDEY A b D%, ROMEHOT~0)D S B b—D
N, |27

DI B
(7) CHO ) CH:0 () CHsO (0 CH.O
) C:HiO ) C:HsO ) CsHsO () C3HeO:

B4 E2ANKUBXICHTIRBRELTELYWE DR, ROMBEDOT)~HD S b b —
DA,

DI BE
7) B ANKYBX &7 ¥E=THEMBIUKBRICIMAZ 2 & SAH T 2,
U) B ANVKVEEXIZT 7 HEKEBEETF DY 7 AKERE S S5 & RO EL 5,
& EBIANVEVEBEXIE, TEMTVFE F2BILT A ETHONS,
@ EBIANVEVBXE, AF /) —VEBILTHIETHEORS,
) EB2ANKUBXIE, BRIV Y LAERERTHIETHLNS,

>
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(2) FA4BY661F( a )EEDIOAFHFAFL Y ITIVE( b )EELDT I VA
(¢ )LTTEZ( 4 IHEEDIORENLARE T TFTH L. HTHICELD( e )2
B, RESCHAMEICENMHEE 25,

¥, 7YV vEAROT /) u PN EREGIETREONLET /YU IV - TS
VI yIANBR)IE, WMEND ) F—-ZX R ETHLN 5,

mCHp=CH—CH=CHj + »CHy=CH ———> {CHZ—CH:CH—CHZ}ZKCHZ—QHT
CN CNJ,

Ty Trzya=rYn TR NN -TEFII TN

B L7 NBR FORZRTEEEZRTOWEBELN15: 1 THolzlT5E, ARIHN
TryvzvETrZIuS VY LVOREREm n=( { )THb, 72, CD& X FHHFREMN
645X10' ThHholzeT5E, TONBRIGFHDC=C HERHEGOMBIZTFH( ¢ ATDH
5o

5 XhoZM( a )BET( b )ICARZ DD BYBFENOMAIGbEE, KOM
BREDT)~ND ) B b —DN,

DI B

a b
(7) T/ TVFE R
) 73/ ANVKEF v
(%) T Ak
() ANWVEKF Y TILVFe R
() ANEKF Y 73
() ANKEF Y [S w7
) [ A= TVTFRe R
@) < S 73
(r) e Fafy ANVERFY
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6 XHoZMl( ¢ )~( e )CANZDIRL MU RENOMALDEE, KROMETED
PI~@D S B 5 —DE A,

DI B
c d e
(7) PSR AT 7K KFERT
) PHBR A IAT N Tt B JEL - D ARG o
(%) B A7 I—7N KFERT
(x) Ao A TIF KRG
(F) e N 7K Bt 280 5 - D ZA A i
() e N IZXT NV Tt B JEL - D AR o
() e ey I—7FN RFERAT
@) M TIF KFERG
() AmE S IATF IV T 2051 D QAR i
=) AME A I—FN it 8¢ J5LF- D B A 3

M7 ChoZMl( f )ICANZOEREL LD D%, KOMERDT)~ED S bhd—D
EA

DI B
7 1:2 “4) 1:3 (7 1:4 o 2:1 ¢ 2:3
) 2:5 # 3:1 ) 3:2 ¢ 4 :1 @ 5:2

M8 XHhoZEM( g JCANLZDIRDELNLEE, ROMEREDT)~HD ) B b—D5%

~, [32
DI B

(7) 100 ) 300 (%) 500 (T) 700 ) 900
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1t F O (CHEY - £6EEF - BRAFTERN)

Cma®s [1] ~ [32])
[ KO, 2OXHEFHA, FOMEI1~5)2%2 ko

(1) Kk Lk MBRICHEETIELEDY, Thfhx, yBLOV2zTHLESOEEEZ
KLM* £ HT LT 5, SHEOETFA~HOBFREZHZ1LICE LD, KOMWIZE

2R E W,

F#1

A B C D E F G H
K? K2L! K23 K2t K2LAM! KZLAM? K2LAM KZLAM®

1 HTADSKET IO BMiBTE b awETFE [1] M #3EN0EREETH?
gk [2] W ~ervagch TR [3] W 7V RRIEETH B HTI
HTh 2. ~ [4] ARz oL EE LR, KOWEROT~0D S brbTh
ZR—OFORA, 2275, MLOEHYELEATS v

7)) 0 “) 1 () 2 = 3 ¢ 4
) 5 * 6 v 7 ¢ 8
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B2 TREROKTHRA T L E 21, BTG LR A + Yl BT 2 KT 05
oMatbtix [5] <hs. CARB DR EY L D%, KOMEREOTI~20
;)-gﬁ’ggoig&o

DI
(7) A H () B, E F
) B, C, D, E F ) C, D
() B, D, E ) D, E, F
(=) B, D E F ) E F
() B, E =) E, H

I3 KAOK T C I3 2 RO MBKAIEAES 20 HIREA 10 T 2 - O AR E R % 100,
HRE 1L T 2 B FOMMERE 110 &2 &, KT CORFRIZ 108 TH o, HREN
10 TH 3T O RBIAERE [6] %Ths. [6] WANZOELBEERTFE, KO
RS BED(TI~HD 5 70 55—,

(7) 200 ) 240 () 50.0 () 76.0 ) 80.0
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(2) KoOMwWw (B4, B5)IZ%ER Lo

M4 Ko 5HMOKD ) b, EHTH ) KISHRT 2 & 20K Btz R H) [7] ©
b%. CANZ DR EL L D%, KOMEHEOT~HD ) b s —DE,

DI

(7) NaCl ) (NH4)2:80s+ () NaHSO: () CaCOs (#) NasPOu

M5 ROKER(D~B)DH L, FMEDTWEANTV Y AT v Fu—1) —DEHROBODIX
252z LTwa b0l [8] Meh s, CARZ DR LD D%, KOMEH
DII~AD S Bt D

NHs + H:0 —> NH:" + OH~

HCl + H:0 —> H:O* + CI-

HCOs~ + H:0 — H:C0s + OH~
HSOs~ + H:0 —> SO# + H:0*
CH;COO~ + H:0 —> CH:COOH + OH~

DI

7)) 0 “) 1 > 2 = 3 ) 4 ) 5

@ ® ® e 6
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I RkoXFEEHEA, TFTORWE1~5)ICE2 X

BAL - JRoCiE, WHEMEORY &) THIT S I LWL, WHIPBHRLILET 5 S % 1
ftvw, CotEZoWHIBILINI L V) T TRILEMIRE LI S % #Ic &
W, ZOLEZOYWHEIZEILINIZE V) BEVFHG LRVWIBIZBWTY, b - &Eox
MY/H ZEDBTED, PIZITWEIKFZEALEG LA E, ZOWHIE( a )Shitvw,
KFEEWIKRFEEZ RS2 &, TOWHIZ( b )EhibwH, AL - &k, EFD
RDLYDPOLDERINTVL, WHPETE2ZTM-72L &, ZOWHIZ( ¢ )Ehizt v,
WEDPETE R &, ZOWRIZ( d )Shizl v, BLLETIULTRRFISEZ Y,
SO XD B USEBALEITCHIE &V D o BALEICPUSITIZRILA LR ICH 2 i) 2 L% v, b
LYEDPBALK L BIGHDOEL L L LTIEA 6L 2, HTEOWHEIZI > TEDLLZENH D,
WIBALKE & LA IEMRILA & LTHRICAL LTHIRAHMETH S, MmRIbkRE
FRALTR 3 % 1 > 7 AL & 7 OB & O~GITR T,

@O 2KMnO: + 5H202 + x HaSO+ — 2MnSO: + y Oz + 2z H20 + K2SOq
2KI + H20:2 + H2SOs — I» + 2H20 + KoSO4

2KI + H20: — I + 2KOH

2H.S + SO: — 3S + 2H:0

I + SOz + 2H:0 — 2HI + H2SO0«4

@ ® @ e

B1 SCho%l(a)~ () A B ORAGDEE LTRLEY E 0%, KOMERDT)
~@H0) bhb—-o#, [9]

[o] omn
a b c d
(7) A T A T
) T AL T AL
(%) AL ST ST AL
(=) =T At AL &IT
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B2 ROOBALBITEIBIZBWT, BRHMxr~2ICANEDIZHED EY MRS DLER, ROMW
BREDT)I~MD D a5 —D R,

DI B

N

S
W W | W N[N R
(=230 <) B ) B = > I ) B ) I
|0 | NN |0 |00 |

B3 RO~KOOBALETCHIBICE VT, BRILKE L “RILME?ED 5 bRILH & L Tid
O SDOMAGDLEL LTROBEULDDE, ROMEHDT)~HD ) Hh b —2EN,

DIRERE
" o6 o6 00 @ O ®
W66 o 06 06

B4 MnSO: 25155 Mn oBefesus [12] , 10: 105172 0 omfesuz [13] , so: sy
% S ORBALEIZ Thado ~ CANZOEHRLEN LD D%, KOMER
DII~ED S B ENEN—DF RN, 727, ALLOEMYELEATS L,

[2] . [18] . [ia] oosmeme
7 —2 “) —1 (7 0 (o +1 ) +2
) +3 F +4 ) +5 ) +6 @ +7
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BI5  BRAEMEPE KNS L7z 0020 mol/L 8= > 4 ¥ [ Y 7 A K 10 mL 12 0,010 mol/L
DMIBALKFA &R A I T L7zo mL &M 728 2 ATHS VA VBAY Y 538
LA & A 2 SUS L CROOBALRIESUN ASEAT L 7ze SUBK T, SUBHIEO 413
% o7z , CARDORbELL L D%, FOZRTLOMEROT)
~HD D) HhH—DFTOEN,

DIRERE

(7) 10 “4) 16 () 20 () 25 ) 50 ) 70

DI B

(7) s “) REER () REE @ WA o) hikta () I
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M koXE~B) %Ak, FORWEE1~8)IZEZ L, 72721, FEi&iE, H=100, C=120,
0=16.0, S=32.1, Fe=559, Cu=635, Zn=654 &3 5,

(1) BASH Cu % 501 I L7 & & % M OIS (1D CuO AVEM L7z, IS Z 0 Bk
(1) it SO % & BRI 5 72,

Bl ho FHGHORISIZRROTREN S,
xCu+ y 02— 2CuO @®

BMx~ 2 CHTIE D RIMOMAADEE LTR MBS LS O%, ROMEROT)I~H0
3 B —DHN,

DI BE
X y V4
(7) 1 1 2
“) 1 2 2
(%) 2 1 2
(=) 2 2 1
(4) 2 2 2

B2 hoTHGHO RS IZRROTRENS,
CuO + Ho—> Cu + P X ©)

wrx i [18] <as. CARD DI b % b D%, KOMERDT)I~HO )
%ﬁ‘%—oiﬁ’{o

DI BE

7)) 0 “) H20 (%) Ha0: (o HsO* ) OH~
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B3 IEOIZBWTHRISHI#%T Cu B X0 HTFORILEIZED & 5 I1T21LT %,

JH+ B BT O BRI EL e OmEILE
Cu (a) ( b))
0 0 (¢ )

KOZEM( a )~( ¢ JTHTIIEL2HME L TiDELLHMAGDEE, ROMERD
(PI~D D B —D A,

DIRERE

a b c
(7) 0 +1 -2
() 0 +2 -2
(%) +1 + 2 —2
(=) +1 + 2 -1
() + 2 0 -2
() +2 +2 -2

4 10g OBKME N CRIEDS & CRIED % BT T % 2o 55, BT 5 WX 1
gThHoo CARBEAEE LTROEL b 0%, KROMEROT~HO S b
BoDMN, 2L, HIUBITLE R AR AR T A S, BRSBTS
2b0LT 5,

DI

(7) 014 “) 028 (%) 042 (=) 0.56 ) 0.70 () 0.98
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(2) 2MFOLRZEMEORBRIIZ L CERTHR AL, BhazfMEss2L2T&%, 20
L& AT MO RECEOERIF( d IMELRVETZ( e ). ho&EIZ( )
ey, ZZTHETORAT VPETEZ( g o

5 M d )~( g JCHTEEZFNOMAADEL LTRELLDOE, KOM
BRDTI~DD ) Hir b —DEA,

DI BE
d e f g
7) i W % 1 ZUMD
“) £ Mt % iF ZUM S
) i ZUM B # M %
@ 1 ZUMZ i My %
o) iE W % 1 e 2
o) 1 ZUW S iE ZUW S

M6 BT 2idE LTIELWS DR, ROMEHOT)~DD ) b b2,

DIRERE

7) WRIEABECTEZ2LOLTERVBOADY, AETEZLOE—KEWLEV I,
)% YA TR RIS A T LT B
Y) WLOWEICERE D% L, ERR S HEICID - THER 2 T BT 2.
K7 & OB LT 2 I 5 il A MR v o

T X

E
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(3) HARTRERHELR LD F MLBIHAVNS 2 &RIEHMA L LTHENRT 205, £ 08K
(& Fe:03 ® PbS @ & 9 RRALW LWt & LCHINT 2. BRALMRWILY 2 E0H A2 HuT L
T, EROHAZIY H§ & 2R/B L v o ABUIAITHT 4000~3000 4£W A &4, HIRHM,
B DI O SR 2 BB X o TEY M LA L C& 720 @R OBBIZ, A3 2 806 25mLW A
BALM N X o THRE S AL Z 256, wIRALY 2 2250 gk U CTRAEmICE 2
%0 ZD%HK, WONTRILWZ KRR 2—27 A2 TEILEZITVEBOHAERZ/ 50 RO BUS
Xid, BALHED SHEAS, 7ML HHARTE DL ZOUEKTH %,

27ZnS + 30: — 2Zn0 + 2S0: < K(1)
7Zn0 + C — Zn + CO < e o 3(2)
Fe:03 + 3CO — 2Fe + 3CO: <o o 3K(3)

RI7 195 g OBALIES 2 Mishzn 5800 L7z & XS54 T 5 MALRs & —MAbi s o 4,
BHREcENRZN( h J)LE( i )LTHbA, ZHW( h )&( i )ICANDLIDIIR
LMY R BIOMA G DEE, ROMEBEDOTI~EID S b b8,

DI BE

h i
(7) 224 224
) 224 3.36
(%) 224 448
(=) 3.36 224
() 3.36 3.36
) 3.36 448
(%F) 4438 224
) 448 3.36
() 448 448
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B8 140kg ®ALE(M) ZN(3) DRI TH FellZilo COLE/OLNLPTOEEIZ
(j ) kg HBETEOBALRZEOEIEIRETOAKEIZ( k )LThb, 22 j )&
( k )ICANLZDIZRDEYLBMHOMAGDEE, ROMEBEDT)~DD ) b b —D%

~,  [24]

DIRERE
j k
(7) 0.42 194
(1) 0.42 589
(%) 042 1262
() 0.98 194
() 0.98 589
() 0.98 1262
() 112 194
) 112 589
) 1.12 1262

— 181 —



IV koXX&E1)~4) 25k, FTOMWEI1~6)I1IC8 2 k. 72720, FEFEIZ, H=10, C=120,
0=16.0, S=320, Cl=355, K=39.0, Ca=40.0, Cu=635, HEH#IRFEIZB T 554D E VI
224 L/mol &3 5%,

(1) SRS (1) FAFIP (CuSOs - 5H20) DR 100 g ZAKICHS L TAaitE 150 gl Lize 20
W OB (1) CuSO1 DR L/ S— £ ¥ MRS % T %o 60°C ORI () CuSO: iy
HIKEH 700 g 2 20 C X THAT 2 &, g ORI (1) FARMY OERAHRTH L7zo 7272
L. GRS (1) OE I 60 CT 400 2/100 g K, 20 CT 200 g/100 g K& ¥ %o

1 Soho%m [25] Bro [26] WAR B O D WS BREEE, KOTHENOMERO
F)~HD D HhH—=DFDE,

DI B

(7) 0.260 “) 0430 () 226 (=) 260 ) 4.26 (n) 426
DI B

(7) 1.76 ) 694 (%) 7.83 (0 176 () 183 () 19.8

(2) YA ZAF—OTIVI— VBRI, 1000g DKE B0gDT ¥ ) —)V(C:HOH) #|E L7z
WL RRIETH D, COWETOTY /) —VoRR s —t > b [27] %, ®vimgs
mol/L TH 2. 72721, ZOHMWDOEIEIL092g/cm® LT %,

B2 oo [27] sro [28] WAR 0D ES ARIE, KOTREROMERO
TI~D D HhH—DFDHEN,

DI BE

(7) 043 “) 075 () 43 (= 75 o) 43 ) 75
DR

(7) 056 “4) 068 () 57 (= 68 ) 86 ) 11
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(3) E—A—IZK150mL Z AN, SLECER/FTMITL460g ZMR72ETH, FHALEDD
ST MU T AHPREEKICEHR Lo COLERAELEZEREZETHEL T, ZokbizilleE
L7ze 72, = —IlRo 72 R THRARZPAIL205, Wiz L TKELET
AR LCHAEM N ZR. B, BT M) IARRELTWS L EKDOEFRIZLVET 5,

B3 CORIBTEEST M)A LS LAKOWERIF( a )mol T, EEHIRAETOMAKRIZ
(b )LTH5, (a )BLXO( b )ITARZOERELLBEOMALGDLEE, KD
JREBEDT)I~HD S B A 5 —D A,

DI B
a b
(7) 0.020 2.24
) 0.100 2.24
() 0.100 448
(=) 0.200 2.24
() 0.200 4.43

4 oz 200 mol/L M CHBA & < PRI 256, HiMA( ¢ )mL LETH b,
Tz, BonZFAEROERIZ( d JgThsd, (¢ )BXY( d JITANLZDIZKRD
WA BEOMAEDEE, ROBEHEDT)~HD D Hir b —D R,

DI BE

c il
(7) 50 293
) 100 5.85
(%) 100 11.7
(=) 200 5.85
() 200 11.7
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(4) KA F VRIS 2 ROMOIZER Xo

B5 RDOA)~D) DKRBEOWEDBENSLTO0Imol/LDE X, HiO pHDHEZKE W
LONPOINHIZLEORZZBDE L THRDELLDDE, TOMEEEDT)~H)DH HHh5H—2FN,

(A)  KERALT bV 7 L KEH (B) KMk

(C) MM (D) 7 vE=TKEIE
DIFERE

7 A>B>C>D 4 A>C>D>B W A>D>C>B
@ A>D>B>C 4 B>C>D>A # D>A>C>B

RI6 pH=2 MM (MEIE 1.0) % kT 1000 (54T 5 &, o pH i3 L b
CAND OIS BA B, KROBEBDT~ND I B 5D,

DIRERE

(7)) 3 “) 4 (7 5 (= 6 o 7 ) 8
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c 3 W © (CREY - £HEEF - BRAFTERN)

(fra®s [1] ~ [a0] )

I koXFziEs, FTolv (B1~8) K&HER Lo

HEFUVFU7%$ﬁ%d,%@Eﬁk&ohi%ﬁ,%@E%%&%%WKEXL,%i

?6:&?%&éhtk%i%hfwéo:@iﬁ&%i%,@%@W%E%klﬁ,%ﬁ%@
AL IR IR I 72

GXTLSZ TV T EEEZ SN T D, b, JUFTBYT /50 70 TICH,

[a |neswvs,
Hp otk ek, [b | £MMLToK bz ATP 2110, Lkns [ d | nE

@ﬁ%%ﬁ%&éhéo:@ﬁm%wﬁﬁﬁkwﬁo@%&,%ﬂ#%ﬂ@ﬂkﬁﬁ%%ﬁﬁ?

RIETE, TOXSnAEmE e v,

B1 SOhoZi [ a [ ICARZHENE LTRDMES AL DE, ROMEROT~EDH b b

Y

DI
7 TAAE “) 7FIFnm %) TV RNZF—
@ rzyvavE GF) EERE (BERETN) B YAy
R K @) AvVaE ) IAVFE
@ IFYLY
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B2 sohozm [ b |- CANZ AL LT EY %D OOMALDEE, KOME

HOT~0)0 b b=,

DI

B3 sohozm[ d ][ e |KAR#ENE LTRLEYG L OOMARDEE, KOME

b c
(7) BT A ¥ — T VEZT
) B porF— W%
(%) B h L ¥— KF#
(=) B R L F— AR FE
(+) M AN F— TVEST
) N p v F— €3
() FT R F— K%
“) M AN F— AL

BEOTI~ID 5 b b —DHA,

DI BE

el e
(7) 73 JE AW
) T ([P LR
(%) 7T/ LIPS ALY
= yya—rv JEUAE A2 W)
() yya—=xv (P LR
) yya—xrv LIPS ALY
() FUT JEUAE A2 W)
) FT (9 XY
() FUTY LIRYAZ S ZE Y]




4 THRIICHT R E LTELWL 0%, KOMEREOT~E05 b b TATHE,
ety [4] CEELV 02 TATI—sF 52k,

DI
(7) ATP B &N 5.
() 79+ TiE, NADPH 22K Hh b,
() RN & B ORI E IS EAET o
@© MYy 7 ATE, “RILREIOLLND,

RIS FHMBICHT 20 E LTELL S 0%, KOMEROT~E0 S b bTRTES,
ks [6] CHIELVb0RTRTI—2sF52 L,

DR

(7)) MID12oLLT, Ibary Py 7RERED, BDDNA LIZRZLHMEADDNA &3
DIERBITFONL,
<=7V ZALICXDRBE N,
I PV TOREE o TEW, WAEMEEEZEZ O TV,
BRRARORIFE 72/, ISPV NI TOREEZSAEMI Y RICIELEE
ZAbNTWV5,

¥ >

E

6 FHEBGICHT AL LTELL 0%, KOMEROTI~D0 S bhbTATE,
meEs [6] CRELVborFATY—s 528, [6]

[6] oman
) BilE D 5T,

“) HEEZIT
) YT IR TFYTERENIEAEL D OE, KEE XiEhb,
@ TR E D> TWh,
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7 TREGOICETIZERELTIELVSDZ, ROMEDOT)~DD ) HhHFTNTEN,

ety [7] CRELV 02 TATI—sF 52k,
DI

(7)) 7TTF=rE300) YBRTHEIN TS,
“) ZTANVF—DOZFELETLIWEATH S,
%) V) VRO L HREITHERTH %,

(@ U VROBEEEN T AL F — 2 RIT S,

~

N

8 THEGIZ—BLToRBERIHWELTROBELALDDE, KROWEHOT)~E2)D 9

B b D,

DR
() 4k GO ) WL 1 o)k
I i1 Sk V) R O SR S
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I ROXEA - Bxidk, FoMwv (B1~7) IZ&ZX &

A TRTOEYOPHZEMMBZ AR E LTS, MM ZICE DV HEL, Chid
WS T WU WL L THSET LI LD TE %,

BT MRS ROMT 2 BIET 57012, 5k FORME M TEBRE - 70 KORBD~
DREBOFMEL LS DTHE, CRLOMFE LTRbELE L%, FOMERO)
~@0 3 B b0, [9]

O I3AFoOMTEZKIRLERSES,

@ HN=TFREhsEE, MLOELTHIRZILT S,
® BEZFZEATA FT5R20E5,

@ WA VA e NI T %,

® HAPE 3%ERITEL60C T2 55 MMRIET %,

© R 2 45%HERRIC 5 4 iR T .
@ WA TBIZ T %,

[o] oman
@ —

—

—

7

¥ > 3

® e 6 6 60 6 6 6

S
®

—

2N TS)

g3 3 & & 3 H

S F =

s S
|

©@ @ @ 6 e e e e
|

@ @0 @ @ @ @ @ @ @
|

® 600 e e
|

® 0600000
|

®®® 066060006 e
|

CSECSECECECOECECONSNSIS)

o
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M2 1 0E6LOOREETT) Ml LTRbESE DO R, ROBI~0I0 I b
ZREN-OFORN, 2221 ML bOEMDELEATS Lvo WEFTE G [10] |

®i 1]
[10] . DI BE

7) MBS EZBEL, EETwD L XITEWIRBIRED 20,
) HMaHEEAHL, MERLRHBS TS0,

ML LoEEAZHELT, Mzl <3570,
MilleE ) LEMAGL, BhsnLHicdsizd,
MMaoEREZRL, Mz RESLTBELR T T5790,
Mlan e mEL, T2MOMEERRP 3720,

Milan gzl L, B oMz 83720,
Rtafkzded T, BIHLRTT5720,

MARZ LT, WBRTBRELR T 75720,

I 8 ¥ ¥ ¥ B3I

B3 MENCHES 2 ROERD~DDS b, ELVithz#BAREL b0, FOME
QT ~@D ) Hh b —DE,

O MW DNA 238k s h b,
@ <A FXoMBSROBIETIE, MMEHMEZXNT 22 LBTERV,
@ A S BN T Ttk R I NS,
@ HEPUSNOFTRTOMIBIZIZFE U EDO DNA & h b,
DIRERE
7)) @ “) @ ) @ © @ 4 © @

n © 3 ® @O @ v @, ® ) @, @ @ 6, @
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B DNAWRRZ LA F FHERL Do EZ L TwL, TORYIIAZ LA F FHE0%
Do TTELBPEVITHI S IZAPAFICHATHE 2L, 2EPRALATHEAME
LoTWahIlilhsb, DNADRXZLAF R a |&[ b | LSS TETRZ, DNA D
enZhoBECHIE a | L[ b | #RHIEoRB->TTETV 2, B[ b |IEfaLcw
T, HIES Lol AR ErE AR Z 2RV T2,

B4 oM a |-[ b | CARZ@ENE LTRbENE b OORAEDEE, KOME
BOT~0)D S b h b —D B,

DI BE
a b
(7) 73 FAF YY) R—=A
() TIB DS
(%) FAEFIYR-A T
(x) FEE VY R—-2Z NG 3
() DR VWA
) ) R—2Z UINY 3
&) ) Vg FEE VY R—-Z
) VR YAR—2Z

5 THEICHTZ2ROERO~DDI L, IELVWlRZ#AR GG D%, TOMER
DII~E)D S Hd 5 —D R,

@ DNA OEIEIZZ VN7 EREWENDL L X ER, 7 IV BOBTZHDT WS,

@ MRY7-vorrF=ry (A) L77=Y (G) O¥OMFF I (T) &¥b¥y (C) O
BOANZEL v,

@ M2 %NIC DNA PSR EN LD, HIEE ) LOKEPMRINENSTH b,

@ MBS EHINNC DNA 2R LCRtnfhiche 5 01, HIEE S LARAT 59 5Ch b
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16 DNA &% F M2 WA OWEICHT 2 KOLARD~DD ) b, IF Lwvitikz#a s <
GHhbOE, TOMEREOT~DD I L d—DE~,

O 7F=iF, HBAOZARALE—L L THLATVS ATPIZHEEN TV,

@ r7=viE MBEBAOZAVF-LLTHEDODATVEZVI—RIZHEFENR TV,
@ YIrYUIE FIvEHENEDOL B,
@ FIVIIDNAWKIREETATVSEAS, RNAICIRETATOVR Y,
DI
7)) @ ) @ ) @ = @ 4 © @

n © ® ® O @ v @, ® ) @, @ @ 3 @

17 DNA OESIE, 108457208 340m Tho, IYADY ) M, B X 225
BohDe I AOKMIL 1 HOBANO DNA #0%1F 2L SOLEL LTRLEL L O
%, ROMEBDT)~QD ) b 5H—DE~,

DI
(7) 17 cm “1) 34cm (%) 6.8cm (0 74cm
) 17 cm (%) 34 cm () 68 cm ) 74 cm

#) 17m @ 34m
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M ROLEA - BEHA, FTov (B1~8) 1282 k.

A RILRE, BAEEET AR LCRAEL AT, /e b [a w3 ba
YFUTEL AV, E FORMKOFEM [ b | HET, &< %o 2Rk, o
Ihd,
%mﬁ®¢tu,@A%fnfyﬁﬁﬁtainéoﬁ%ﬁnﬁyu,@ik%ﬁbtb%%
L7z 32 EE D> TWD, 20720, MTHRIELHESE, MikcHmELMETsoLT
BEEBORENZRTT. EOREOHADANETZ T VA, BELHALTVIO0ZRTH]
HABRBRAEL Vo ZORMA, LEARNOBEORELEICLI - TEDEHIIEDLDON %

%Ltﬁ??%,ﬁﬁiﬁﬁﬂﬁklgo

100 1

R DPBESCMON MW

—~~

50 100
A (AT )
B R R
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1 sohozm[ a |~ AN DM EBIEE LTINS b OORAGDEE, K

DIREBEDT)~0)D D Hh b —DE,

DI

a b c
(7) #% 12 TV
“) ¥ 12 OV
() ¥ 120 TV i
(=) #% 120 OV
() il H 12 A
) il & 12 OV
() il & 120 I i
) il 2 120 OVl

B2 FTHREOICHLT EHZt FomiElmm’s ) ot 1 b2 ok S (%)
DHALDEE LTROBEUL S OF, KROMERDOT)I~0D D b b8,

DIFETE

MK 1 mm3d 72 ) O R&s (ERH)
(7) 380 ~ 5701 1~2 um
“) 380 ~ 5701 7~ 8 um
() 380 ~ 5701H 23 ~ 25 um
(=) 3.8 ~ 5.7 1~2 um
() 38 ~ 5.7Ji fil 7~8 um
) 3.8 ~5.7J3 1M 23 ~ 25 um
) 380 ~ 57077 i 1~2 um
) 380 ~ 5705 7~ 8 um
) 380 ~ 57075 1 23 ~ 25 um
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I3 FRERICHT R E LTELWL 0%, KOMEROT~E05 b b TATHE,
ey [19] CEELV 02 TATI—2F 52k,

DI B

7)) FUNRTEPLTETWS,

) $kE &L,

(%) MREENBEEYNEVPEL D,

(@ ANEBFUEYEBEATZOE  OBOENE KWL, BIIRIIZEAT S, SRR R
ZLTWwb,

(
(

~

N

M4 FHEGICHLT, KOERO~D0S L, KO XS, MFMHEEMRA TR S M
ZALL MG, ZOREE LCTELWERZBAREL GLb0%, FOMEROT~E0
LDk,

@© pHEHA @ B kA B AR BB @  HMmEREACT
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B BiE, W THER S NI2RELZOMDOEEEW %2, RE UTHRIIANIEL 55 %85 %2 b0,
S, ROBRRE LTHHNTA2WEDORAEZDZLIZLD, HRNOKGESR, RO
REDOTIIZHHGT2HELRBHD—DOTH b, ROEIE, f@HEzE oML x5, KR, K
FOELYWHEBREZRLTWA, 12721, RFPOAL XY VRER, £ X)) ¥ %2 NBIEIRES
Lzt &t d5%,

F HHELRE FoML X9 - BUR - RO TR0 ORE

% mLx9 (%) R (%) R (%)
s 7~9 [d] [e]
Jnva—2RA 0.1 0

TR % 0.03 0.03 2.00

FRUT LA A 0.30 ~ 0.32 0.30 ~ 0.35 0.34 ~ 035
HY T BAF Y 0.02 0.02 0.15

@Wkrr=> 0.001 0.001 0.075
A2 L L 0.01 0.01 12

5 ZAoZM[ d |~[ f AR HEE LT, BLEYALOOMAADEE, KOM
BREDT)~D)D ) B b —DN,

DIFERE

d e f
) 0 0 0
“) 0 0 0.1
() 7~9 0 0
(z) 7~9 0 0.1
() 7~9 7~9 0
(%) 7~9 7~9 0.1
) 7~9 70 ~ 90 0
) 7~9 70 ~ 90 0.1
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6 FESOCHT2EA0O~D0) b, FLVERZBLELL L0, ROMERD
PI~ED S B —DEA,

O HAPSMBEENTH S,

@ HMRE D S BHMAF TS R g v,

B HHOBEREICBVT, 4 XY YORDYICHHENE Z LiZRV,
@ R==roH~, ABERIITL

DIFERE
7)) @ ) @ ) @ = @ 4 © @
@ @O ® r @O @ ) @, ® & @, @ @ G, @

7 THEGIDAL XY YORMERE, ZOMEPLEHEINI—HORREE LT, Rb#EN%
DODOHMAGLEE, ROMEHOT)~QD ) Hh 5 —D0ER, 72721, —HOREIZLSL
L5 %

DIRETE
4 XY ¥ OB —HoERE (L)
(7) 12 1
() 12 1.8
(%) 12 18
() 12 180
() 12 1800
() 120 1
() 120 1.8
) 120 18
() 120 180
@) 120 1800
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B8 HMoOMEZBIEET 272012, WDt E2 77 OFHIRICHEALZ. TODE, AAT
BHRA GBI L 722 &%, WP SMBOHH7: 012, BiFcE CRRIC Y F - 725 1005% B
BE SNz, KOFDO~DDH B, OBOKROFA & LT, FE LI BALZ L &
HbOE, KROWEHOT~EDD I L b—DE~,

@© MR @ SRERME ® B @ F==rn)

DI BE
7)) @ “) @ &) ® © @ 4 O @

h ©, @ ® O @ v @, ® ) @, @ @ 6, ®
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IV T 2ROLEA - BREA, FORMv (BH1~8) IZ&x Lo

A [a | Cxabies 0 iur CTRALZRERCH LT, THIKA X0y ¥ 8aksiihn T,
BYERET LA b | Thr. [ b |ICHKICE2 L, PRSIy ¥
PSEATHAENT 2 [ d | 25B 5. EBwTE, B[ e | oMMy AEhT
SEN, ZO—B2HRE LT[ e | 0XMCIRSNE, 200, DHR O %
A L7 i3, RS o WAL S h 3, WAL T ~NEGET B
W L7z [ g | o—HOMBIAPNICRES R, KICH CRPARA L E 312, #00 Bil
LCRIERIE 251 ST,

B1 SohoZm[ a |-[ b |KARZHENE LTRLEYGLOOMARDEE, KOME
BEDT)~HD D Hh b —DE,

DI BE
a b

7) EY S L2109 72 B
“) ES IS S (HEAS S 2)
) ERS i 75 B
@ | IS () L2109 72 B
o | IS (B EPS

)| IS (B ) i 75 B
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B2 ooz [d JeAnzilmE LT EY LD OORAEDEE, KOME
BEDT)~D 9 Hh b —DE,

DIRERE
c d
7) P S RIS
“) Pk S Ptk s
) Pk S RIS
@) £ Pk S
() e (SRR
) et RIS
) TRk S — WIS
v) TR S P S 2
&) (SRR RIS

B3 sohozZm| e |- CANBHEE LTS ELL b OOMAGTDEE, KROME
BEDT)~ND D B b —D N,

DI
e f

(7) NK#l iz ¥ 7 — THil
) NKlig AV 28— THIK
(%) NKHll xru7 7=
() RIN ) ¥ 5 — THill
() RN A~V — THl
(%) BRI *ru77—y
() AV 2S— THINL NKAHH

@) A V28— THINL * 5 — THillL
) A28 — THIKE xru7 7=
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B4 schoze : CANZ AL LT EY %D OOMALDEE, KOME
BEDT)~D 9 Hh b —DE,

DI B
g h
(7) Bl ¥ 7 — THIE
) Bl TR
(%) Bl xru7y—3
(=) ESHiIL ¥ 7 — THil
) ESHi TR
%) ESHillia a7 =%
&) NK#l ¥ 5 — THIL
@) NKH TR
*) NK#fl g xru7y—3

B5 THEOLIRBAROLHELTRDIDELLDDO%Z, ROMEHOT)~0)D ) Hh 5 —D
B

DI
) kI ") e o) AEMPE @ R
B NyFIvr ) AL &) REER V) g
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B ESH S RDEOLZVE ) BWHEITH LT, BBUCREFHTLE I ZEICE T, 25
PRI i R BN S & & % L), ERETIE, RORBICHE LRSS
L%y Ny EHHMT B &, L Xigha AL B, DERIRE O
T 5o EBHTHORNIAL L, Ko REL, 5 % EAHU S

Bo SOWHAOIMITLD, Lok, Bk HOPOAZED[ i |ERIGIERI SN2,

Be oz : CANB A E LT BN 2D OOMALDEE, KOME
DT ~E)D S Hh b —D B,

DI BE
i j
(7) T LIV F— HUR
“) V2% E/INE
() 7LV F— frp R
(=) VA2, % FA MHA Y
(F) 7L F— IREN
() i SO DU
() R SO EINES
) HA SO IfrER
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