OrT#AAFAM - BMAX (20265F2H5H X&)
------------ O e p—

< EE > xo[7] mo [E| cptirz s s, ~—ro— MRS
FRLOFM T BB~ — 72 X, 7721, HRIBHRICEE,

1 AL 2), B(4, 6), C3, 2)#®D, ACLBETHBLE, o=[7]+\/[1]

T%%O

2  sinf+cosf = ? THbEE x=sin6, cos % 2 DDfRr 33 2 5T

T — =0THb, £o7T,sinb =

N E

3 HER e ZOHBEFR D 224+2i(2—2) =1 BT, M2 JEBBOE

kT [4] 6, K [2] omeRT

4 a4, =" XEXoTEDLNZES {a,} 1F, a= DEEa,y 1 =2a, +3" &
723 L7zdioT, by=1, bpy1 =2b, +3"ICKoTEDSNZEI {b,} D—IH

v, =[E] -] tHs.
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5 a, b cEERELT, 2#ifty=2>—ax b y=ba’ +cPri (1, 0) THETZ L

5, o=[7], b:, el BB, L, 2MEDB AP TET S

YUk, 2HIRS R P 2 H LA P KB EMP—HT 220,

s B £ N Y R £ U,
6 @—U%x+m___x—1+(x—m2+aﬁd ENETELDT,
+| X /
/82#:1% - - 1O (CEHER)
(x—1)(x+1) m— x—
A PN
T RERMET 5. ENEKOSERCEE S EEES O TH S, EMEAD

A2 UOHERT 1458, 200D EOEARL 2 & 2R D Mo £z Bk
WO ZRD, EWIIREELIEDIRT, 2 LEYORETIE 1 20EEL 300HE
DBOVTWB LT 5, il OBfE%E n \#ED
R U 7% CIEMERICEEND & 5 & 2 F-5

WTWBERE P, H6bT, TOk &,

=, L EE o

O EE HE

TH2,
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< EE > %0 [7] o [0] KETEEZHFEREHEE, v =2 > — MRS
RO ST B EMIC v — 7 X, 2721, SRR,
$7e, R AUBTRET 256, RE0TIcBn D AR &
nBWTELL,

1 z+y+2=3V3 ayz=2V3, zy+yz+ 20 =8 Zlir=3HE 2, y, 2 ITHLT,

1
—+
xT

< | =

2 x RORENRH D, Ik y N\OFEICH S, 1 AH7h SATORS &,
47T ROMEIR D, —H, LAY 6 KTORALH ELED 2,

(y — 1) Ni2iE 6 KT DOENTDY, Bo AR UL 4 RDT 257,

Dt X, 1::, y: TH 5,

3 z, yERIERLTE, ROEMITYTEE20D%, TOBRED ) B 6 1 DFEXR,
o ay BHEMCTHS I LI, o by BEBIHISTH 200 [T].
o xy+9=3x+y) BEDVEDI L, 2 LyDIbABILL1ON3THD
roo[F].
o AABCABIfI=AINTH D 2 LIE, LZADBATHL D[V,
SEIREE (7 U RS2 0B LEATY X0)

L BEADEMETH S 2. MWHEMTH B3, TaFAFTiER

3. TOEMTH 2D, BESEETIERY 4. BEEETH ST B
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a, bRFERET S, 2RBB y = az® — (20 +3b—4)z — b+ 5535 (—1,6) BLO

(2,0) Z3BZ DI, a= , b= DEETHS,

1

sin9—6089:ﬁ L E,
sin@cosH:“C‘W)D, tan® 0 + 12 = E TH5,
tan? @

/
JUDFEIN3Z, 4, 5 THE=MIBICOWT, SHEMHDOEEIX Thh,

mEEr o [E] <o 2,
RD 5 ODARED %% T =8 135 5,
2, 8 10, =z, 4

PHIt6 0L E, z=[7] Thb, sHE[A] TH3,

0, 1,2 3,4, 5?6 HMEOBFZH 1 NN TAMOBEEZES, 7L,

LRI > TO S0 b0 T3, Z0k I LTS/
b, 09 b 5OfHTH 2RI CEX

HE A, BI2oLTOMR P(B) = % Pp(A) = % P(AUB) :%

THEASNTLS L E, P(A)= , Pu(B) = @ Th5,

7L, P(X) 3HR X DRI BHERTHY, Px(Y) 3HR X PRI o7 L S

HRY BRI DHERTH 5,
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(s [1] ~ [a0] )
(1) kocEmrmas, TORMIEL L.

Howard Philips Lovecraft, known as H.P. Lovecraft, may have been one of the most
influential American horror writers of the 20th century. He is most famous for his series of
terrifying stories centering around strange creatures from beyond space and time, although he
also wrote a great deal of poetry.

Lovecraft was born in 1890 to an upper-class family in Providence, Rhode Island, and his
troubled and unhappy life may have helped shape his dark and strange writings. His father died
when he was only eight years old, and he was himself sickly and only attended school for a
short time. He was raised primarily by his mother and aunts, especially after his grandfather
died in 1904. In 1908, just before he finished high school, he suffered from a nervous
breakdown and spent the next five years almost as a kermit, with no contact with anyone but
his mother. In 1914, however, he started to correspond with an association of amateur writers
and began writing the horror fiction that would later make him famous. Tragically, his mother
was committed to a mental hospital in 1919, where she remained until her death two years
later. Lovecraft married and moved to New York City in 1924, but only a few years later,
economic difficulties led to his divorce and return to Rhode Island, where he lived with an aunt
until he passed away from cancer in 1937.

Lovecraft was not very well-known while he was alive; most of his stories appeared in
“pulp” magazines, so called because of the very inexpensive and low-quality wood-pulp paper
they were printed on. These magazines were not regarded very highly, as they had a focus on
not only horror, but fantasy, detective stories, superhero stories, and other “childish” topics.
They were mostly seen as cheap entertainment for working-class and young people. However,
his writings were popular with fans of horror and science fiction, and they only grew in
popularity in the years after his death. His technique of creating fictional but real-sounding
elements such as places and books, and referring to them across a number of stories, was very
influential. He also shared his creations with other writers, and many of the books, characters,
and monsters he created appeared in others’ stories. These techniques helped the fantastic
things and situations he wrote about seem more believable, and more frightening, to his
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readers. Altogether, he wrote more than sixty short pieces of fiction, many of which have been
used many times over as the basis for modern works of entertainment.

Although Lovecraft’s stories were liked by some fans of horror and science fiction when
he was alive, he has become widely famous after his death. Few modern horror fans have never
heard of H.P. Lovecraft, and many of the most famous horror writers today claim him as an
important inspiration. Stephen King, author of such books as Carrie and The Shining, has often
written and spoken of the inspiration he takes from Lovecraft. A new adjective, “Lovecraftian,”
has even entered the English language to describe the sub-genre of horror fiction that he had
such an important hand in creating. Although Lovecraft’s own life was short and tragic, he has
brought enjoyment to innumerable readers through his stories.

(3%F) Axcomae—53 2 x5, ko [1] ~ [10] ) einzombaLsboz,
KOT)~ET)D ) Hip b—DF DN,

Most of H.P. Lovecraft’s stories were .
(7) written between 1908 and 1914
(1) scary stories
(%) very popular while he was alive

() about upper-class families in Rhode Island

Lovecraft only attended school for a short time because .
(7) he did not enjoy school
(1) he wanted more time to work on his writing
(%) his mother did not want him to attend school

(¥) he was unhealthy

In paragraph 2, the word kermit probably means a person who .
(7) writes short stories
1) lives alone
(%) has no mother or father

() often goes to parties
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Lovecraft started writing horror fiction after he .

(7)
“)
(%)
()

contacted a group of writers
moved to New York City
lost his mother

was committed to a mental hospital

While he was alive, Lovecraft’s stories .

(7)
“)
()
(x)

were not popular among horror fans
appeared mostly in magazines
won many awards

were made into movies

The passage does NOT say that “pulp” magazines were E .

(7)
“)
(%)

(=

inexpensive
printed on cheap paper
read by young people

the most popular magazines

“Pulp” magazines were not thought of highly because .

popular writers did not write stories for them
the stories in them were poorly written
their subject matter was not considered mature

they cost too much money

Lovecraft other writers.

shared what he had created with
did not like to communicate with
never worked together with

often stole the ideas of
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Lovecraft and his stories became famous E .
(7) only among modern horror writers
(1) while he was living in New York City
(%) after he died

() because he wrote so many of them

The most appropriate title for this passage might be “
(7) The Story of “Pulp” Magazines
(1) The Happy Life of H.P. Lovecraft
(%) Horror Writers of the 20th Century
() Lovecraft: Inspiration from Tragedy
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(2) oz [11] ~ [20] NcARzOER ELLLOE, KOTI~HD S Bib DT
.

My father likes watching birds, I think it’s awfully boring.

(7) however (1) while (7)  despite (¥) in spite of

I showed Professor Kato a of my paper and he gave me some informative comments.

(7) draft (1) slap (¥) generation (—) side

I had always that Betty was American, but actually, she is Canadian.

(7) assumed (1) spoken () created (¥) seemed

The price of my tour to Chicago the cost of my flight, accommodation, and meals.

(7) motivates (1) purchases (%) sustains (¥ includes

It is a pity that nobody survived the accident, it?

(7) doesn’t “) was (¥ isn’t (o) does

The police formally the criminal of stealing the bike.

(7) appealed 1) burst (%) prized (¥) accused

Give Naoto my phone number to call he gets lost in the mountains.

(7) whether ) in case (%) that () in fact

We should check that there are no spelling mistakes before we hand in our papers.

(7) careful (1) carefulness (%) carefully (-) care

Class! Please remain until we have collected all your test papers.

(7) seated ) sitting (») sat (r) seating

my shoes were imported from Italy.
(7)  Almost (1) Almost all () Most () Many
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(3 ) kostasm o X512, M [21] ~ [30] ) icAnz ok gtz b0z, ko)~
@03 B b—-DFORA, ([ URIMEE 2 EIBL 1D & & 35w, R LIIC < B Y
ATORLFETHE > TR D LIRS &)

Amina tells Ethan about a pizza recipe she found on her smartphone.

Amina:
Ethan:
Amina:

Ethan:

Amina:
Ethan:

Amina:
Ethan:

Amina:
Ethan:
Amina:

Oh my gosh, I just found the most amazing recipe for homemade pizza!

Oh, so that’s why you’ve been scrolling on your phone. So, ?

It uses a sourdough starter and has this unique blend of cheeses, see? I'd
this weekend.

That would be great, but aren’t some of those ingredients hard to find in the
store?

Yeah, but . Plus, I think we have most of the other stuff at home already.
True. You know, it’s going to take a few hours just to make the dough and let it
rise.

You're right. Maybe we should start early in the afternoon. And you can .
Pizza and wings? That sounds like a great dinner! Just remember, on the
first try.

Don’t worry, I can make pizza in my sleep.

What about sourdough?

That might take a little practice.

make your famous Buffalo wings as a side
not all recipes turn out as expected

like to go to a restaurant

what’s in the recipe

the store always has a lot of them

really like to make it for us

g0 buy a pet bird while we wait

what kind of pizza do you like

I can order them online

things always work out great

— 623 —



Lucas and Emi want to go see a movie.

Lucas:
Emi:
Lucas:
Emi:
Lucas:
Emi:
Lucas:
Emi:

Lucas:

Emi:

Have you seen this new movie yet? It’s been getting great reviews!

No, but I've heard great things about it. What’s it about?

It’s a sci-fi thriller with an amazing cast. I'd really like to .

That sounds exciting! But the theaters will have long lines due to its popularity.
Probably, but we can avoid the lines if we or go for a matinee show.

Good idea. Oh, but what about Bob and Tom? with them this weekend.
You're right. Maybe we should see if and make it a group thing.

That sounds like a fun plan! I'll text Bob and Tom and see what they think.
Great. I'll check online to see if I can buy any advance tickets. Text me later with
their reply.

Sure thing. I'm sure they’ll say yes. They are both .

they want to join us

go there by car

buy tickets in advance

we don’t want to play

watch it as soon as possible
we were going to hang out
really into romance

wait until it comes out online
big fans of sci-fi

they want to go bowling
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(4)woFmis [31] ~ [35] cmbiEviihe 3 b0k, KOT~HD I bib—-oF0
.

The problem is so difficult that — nothing but a miracle can solve it.

(7) rarely 1) only (¥)  primarily (—) vainly

3:

I heard someone shouting, “Please call the police B at once.
(7) suddenly ) expectedly () immediately () hesitatingly

My daughter got the flu and, B as a result, the whole family was infected.
(7) entirely (1) differently () obviously () consequently

In the garden, there are a lot of flowers with — a variety of colors.

(7) bright (1) different ()  striking (¥) pleasant

Sudden weight loss may B be indicative of some serious health problem.

(7) suggest 1) support (%) illustrate (1) raise
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(5] %o [36] ~ [10] wowT, ELVELICT 2720 MR B~ 5 & X, %0
L2 [ B 12K 2HWOMAGDEE LTELVLS D%, KOT~HDI) b b—D
FORN. FANELIICC DA THRLFTHE > T2 LB R )

to play in the final game.

1. of 2. my niece 3. the chance
4. deprived 5. the knee injury
(7) A3 B5 1) A4 Bl (7) A-1 B4
(*) A5 Bl ¢+ A1 B-3
Wearing a life jacket is one of on the water.
1. ways 2. yourself 3. the best
4. to keep 5. safe
(7) A4 B-5 “1) A5 B-2 (7)) A4 B
(™ A3 Bl ) A-1 B-2

It the most important thing.

1. without 2. goes 3. health

4. saying that 5.is

(7) A3 Bl 1) A1 B5 (%) A-1 B-3
(@ A5 Bl ) A5 B-3

— 626 —



The baseball player’s batting stance is to be.

1. used 2.1t 3. quite different

4. how 5. from

(7)) A5 B2 “) A4 B2 () A-3 B4
(» A4 Bl ) A-1 B4

Bob his graduation thesis.

1. alot of 2. for 3. needed to

4. research 5.do

(7)) A2 B4 “) A4 B5 () A4 B2
(o A-5 B4 5 A4 Bl
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(nesEs [1]~[35] )

1 xoxo [1]~[9] cAihsowcmbiLrEr, 2hehoREHOhns—2F0

BN,

PO o DR ASRICHIA A n EASEALTH S, SKIEE m 05T N s s
7D, ZOMREIZMRE T IR Tns, fHD:D, KKOETFIE—EDR UHES
v CHRENZ AR TFNCROEZ > TED, Lard o FRELEBEWVICERS 5 2 e 2 A
PEE ¥ B2 2 DEL TV B DL F 5,

%, MO 512, 1ED5 T2 AMMA 0 THEELO—S BIcS L 2 HAa%EZ 5, F4& OB
TS FOMEN RN, FROMBCEMLEVDS, ORIk 20 FOMERD
zloksxr, [1]eny, 27, zomsaziomns s [2]zm. xofrETi
Zy kg, |3|chars, BRhomEE|4]|ThHs, toT, BHBHE Y OMES)
BZftokxxi, |5|chHs. oM, TN TFRENOEHH AB LIROFDLO TE
%3 —DDFH L THEEIT 2 Z LIS TH 5, HE v DFTFIHRR D FICOWT DA KL
T, BUHOARLHL O ¥ TEE 5 FHANT LLoBER % L, [ UMHsEe5,

25LT, VEDHTANEECE 2 2P0 [ 5357556, NEADHTI5EZ 300
&, fONBETHZ, 22T, BBRADENIE PLTsL, ORBNEDREMY 4ra’
ThsILhs P=[6]Lns, BRROWHEV LTBY, N, m, v 2FVT, PV =[7]
rRED, —F, SEEHERYTHY, n EAOBELEORESERIE PV = nRT ¥
KEBOT, COBEKEOWIRES R, N, n, m, v EAVTETL [8]vns,

DUETE, HTOME v 2 —ETH 2 LITE LED, R v EBSTICk > TR S,
CEERLT, HE 002 ROTHIE 2 LB Y, fEE[8]ofbyic[9]rxes,
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7) A»5B

DIRERE

mu sin 0

2mu sin 6

A»50

—sind

2
il sin 6
v

asin

2asin 6

3mu
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mu cos 0

2mu cos 6

B»o A

a
—cosf
v

2
—acosé?
v

acosf

2a cos 0

Armu?

muvtan 6

2mu tan 0

B»5 0

a
—tan 6
v

2
—atanﬁ
v

atanf

2a tan 6



[6] omene

" s
DT
7) 1
DIRERE
") =
[o] omesne
" —=

3Nmv
4ma

A) Nmv

Nmuv
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1 xoxo [10] ~ [24] L Ah s OB bELEEE, 2h2NORERORYS—DFD
£

A,

FrEp e 3 2 BEHOFNEKX A 4 — K (LED1, LED2) OJESHETE L B (1) DB%R%E,
zhznX 1, K2R T. ADZ T 73 EDT T 7D—MEIAKLEZDDTH S, I, I, 1E
ZFHZH LED1, LED2 I 2 EREERLTW5, 2FHEDRENL A A — F & HEFD 0.6
mA KDZLRBEFNL, EROEME & DITEIHL KRB, £z, 40 mA 2T v,
NTERITNLL KD,

LED1 (21 1.7 V OBEZMA 7L &, 113K 1 kb [10] mA ¥ #amn 20T, <
DY %0 LEDI OWEENE [11] mW T 5. Ak, LED2 (BT 1.7 V OBEEMZ
rrE, L2 10 [12] mA r@EARNEOT, CO¥ E0 LED2 OWNEEMNE [13] mwW
TH 5,

LED1, LED2 & ##Hif#i2S Ry, Ry, TH 2 2 FEHOESI Ry, Ry BL U FHIERE E O
MERE ZHE L. K3DXSIZEIEEZIED E=50V $TLIF2,, I =1, =10 mA
Lhok, ZOCEhE 2ROENORSIEE, 2heh R =[14]0, R, =[15]ecss.
—HE=00VeLT, ZOHBORAKRBZERTHEL, EHREE =50V £T
sy, 1, =[16] mA, L =[17] mA vxb, LEDL [18], LED2 3 [19].

RiZHeiE e e A UFHED LED1, LED2, #5iRy, Ro, omJ—A?ET M4DX5icH
Aot E=50VETEF2Y, I =[20| mA ¥ ot M3 DL = vk, —F
E=00V&LT, ZORKOKRA RBZERTHERL, #itk, E=50V $TLY

5v, I =[21] mA, & =[22] ma v, LEDL W [23], LED2:1x [24].
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[mA]f [mA]r
50 50
I I
40 ll 40 !
30 / 30
20 I 20
10 l 10
0 e 0 e
0 3 4 5[V 3.1 32 33 34 35 3.6[V]
X1 LEDI1 %t
[mA]f [mA]r
50 50
I I I
40 2 40 2
30 30
20 20
10 10
0 L 0 e
0 3 4 5[V] 15 1.6 1.7 1.8 1.9 2.0 [V]

2  LED2 ¥t
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1 %0 %o [25] ~ [35] e A s Dbl L 5%, Zh2NOREROHYS—DFD

FEAN,

ST ny DG L THTH n, (> n,) OWE S DEREICAST 5 2 L EEZTAS, K
sisE T [25] < [26] 2EC B, Cor EROBRBBIEL LRV, HEHTONE Y
BEREE2ZENEZNEZ c & )y, ZRPECBIINHEEBERZZNZN v, & N\, WESHIIBT
B L WREZ L, ¥ A LT B,

RIS, KD in DY S (S CHRTIC AN T 5 2 ¥ 252 5. BREOESRD 50
FyIEC RS 6o, [25] 90 01, [26] 5 00, 2RSS 2. ASIL KA E OBIRTT [25] ¥
prE, SO om0, sk, []vars, T - 7] [] oms

sinfq,
D LD, WE S hTOW v, = [20] TH D, FECESTTONREE B L,
DEABRIEHNTE 2, ZIT, ng > n, 2OHIT oy < 90° TH 5,

RIT, KA S & ZE5UCI THRTICAS T2 L 2 B2 5, JIEL L ARICERE
DR & DFET IS b, W S A [25] 1 0., Z25ihino [26] 1 60, v iEHT 5.
A LA osRE T [25] 35 v 5, 3] omgamn io, £72, [26]35v %,
DD D, ZZT, ng > ny BOT [32] DB 6o, DI X D sinfo, > 1 &
Ko TLESIBEAND D, HEIE Oy =90° 125 0 DAEDZ L% (33|60, 15, A
B2 0, K DAF VL E, AEDERTAT[25] 35, che [34]ru, 12 G2y = 90°
DEIFERAT 5 2 ¥ T sind. = [35] OB S B,

sinGOa

sinfla,

) T “) st @) [ @ IRk o)

) &5 ) T ) A ) 2RE (@) T

DIRETE

7 — ‘) — () = (@ = o =
Vs Va c Us Va
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™) N (1) " ) N (=) " ) X
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) — ) — v — = — ) ¢
Ny & Ny &
[, [38] omen
1 1
() ns CORNCS (V) n: (=) P
s a 1
o = ) e ) mans )
Na Ng NaNg
31, [32] omesn
(7) mssinfps = n,sinfig (4) masinfps = ngsinfag (V) mgsinfps = n,sinfag
(I) TLSGOS - naels (j‘) naQOS - nsels (17) nSGOS - na92s
(3'\') Nabos = nsbas (7) Oos = 015 (b_) Oos = Oas

— 636 —



(mems [1] ~ [32])

I ®kox#(1), @%Hks, TOMWE1~8)ICEZL X, 2L, E{EIE H=100,0=160,
Si=281, 7 AT FuE#id 6.02x10%/mol, SfERiE 831X10°Pa-L/ (K-mol) & § %,

(1) HAkD 7 4 F Si OFiiE, ROBITIRTRERFC 2 HMKE N8O (a) LI U
Wiz b0, SiOBXUZENIZERE L (a) LOHFHITHY, (b)& Xidhb, (LERHENLE
AbE, SIOBLWTH S BAbr 4 F SiO: OFM ORI X (c) L %225, kFEC OBRILY T
H B BALRE CO: DM (F T4 T4 213 (d) &% b,
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FEDTI~1D 5 B2 5 =D,

DI
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B4 4% Si ORBO BRI T ESHETH Y, ZO—LOESE543X10 " ecm Th 2. Si
DEIE (g/em) & LTRSBEBHAE, ROBEBRDTI~0ID ) b b—DE,

DIRETE
(7) 0583 “«) 117 > 175 (= 233 () 291
() 350 r) 4.08 () 4.66 () 524
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(2) BBESAICBOTRIAE—EDL X, —EBROTKROEKE VX, FHp BT 5,
COBERZ(e) XidNB, —J, FhFE—Ent & —EROKMAOKIEIZX, FolHEZ1 T
0 COKRED 1/273 $OWMT 5, ZORIZ(f)E XIThb,

rR3Es LT,

5 XHhoZM(e)BLU()ICANDDITRSELLBENZLOMAGTDEE, ROWMERHD

TI~2D I B —DHEA,
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(e) (f)
(7) 22083l AV — D3]
“) ¥ Vv o Pl KA VDR
(™) Fv v o5 ED B3] 77 v bRy 7 oEH
(x) KVt ¥ o503 AV — D3]
) 77 Y MRy 703 ANADEH]
) 77 v bRy 7 OER] KA VDR
&) AV Y — 0Pl ¥ x VLB
) ANV —DPEH] 77 v bRy 7o
() RA VOB ¥ ¥ Vv OB
@) KA 0P|l NZ DB

B6 27C, 1L0X10°PaTIL ORMENDH 2. TORMKDOEEE 77°C, L% 25X10°Pa I
Toe, i [6] Lenr. [6] wAhzoimslynitiz, kOMERDT~

0)/\) 157))5)#");‘@&‘0

[6] omaun
(7) 13 “) 21 () 36
() 84 ® 103

— 640 —

42 ¢ 63




M7 HBZRBCEVRAELLAEZ KEBERECEIVSRTHELLZL TS, 27T,
1.04X10° Pa T 249 mL D&M SN0 T2 T, BELZZKIKICIERLZV DL L,
27 CTORDERIEZ 4.00X10°Pa £ 3%, ETHONREOWE R (mol) & LT d #Y
LEGE%, KOMEBOT~HD D B~

DIRERE

(7) 10X107* ) 1.0X107! () 11x107! (@ 10X10" G 11X10?

M8 KOREDHT, KLERECHET 20058bLubor [8] Ha 2. A
N2ZORLEULHE, FOREROT~0ID) b5 DB,

FUEDT — kg% RS ("&£
KFE LR M bER WAL A FE
DI
7 1 “) 2 () 3 © 4 #) 5
) 6 * 7 ) 8
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I ROXEN)~B)EdEA, FTOMWEE1~8)IZ& 2 L, 727210, HTEIE Cu=635, 77557 —
TFBHIF 965X10'C/mol &35, T2, 0°C, 1.013X10°Pa (LLF%E, REHIRAE L IER)IZBIT SA
KD EIVAKRFEIZ 224 L/mol £ 3 5%,

(1) 50L OEHAELICAEZ 1O0mol, T7F070mol # AN, HAHWET—EIHE 2L A,
I LAKED 1.2 mol £ U T, RO FUSOAT-HIREE & 72 - 72,

H:(&) + (&) = 2HI(&) + + - D

COWEC BT B, THEEOO VIR [9] Thpo [ LRI TR LAHMI AR
20mol, =3 20mol & ANZHE I THREIEL 22 & &0 VAR OWHR R
mol TH %,

M RISDOO & 9 25 FHRIET 2 720121, PG ICHREL, SHICHE L2512 (a)
EXENLPHRBEZREH LA TRE LRV, JIEWE (a) 2§ 2 DITLERIR/AD LAV
F—&(b)Ewie T2, (D)DREZREDOMEUC L > TRZY, (b)AKEWIF LG
Bid(c)o

WSO PHIRBCH B L &, E - ME L LTT7 VT Y Ar ZERHICMAZ L
&, P (d)o T/, MEBREMAZZEE, PHIE(e)o

1 Sehozel [9] WA DR EL LRI, KOMEROT~0I0 S b b—Di

~o

[o] omn
(7 17 “) 21 () 6.0 () 72 () 85
() 11 Gr 30 ) 36

M2 Seho%m [10] CARDOCRLELERIEE, KOREROT~DD ) bbb

/{O

DI BE
(7) 12 “) 15 > 17 (= 24 ) 3.0
) 6.0
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B3 ShoZeMl(a)~(¢)ICANZ DI WS LN OMAGDEE, KROMEHDTI~0)
D B H—DEN,

DIRERE
(a) (b) (c)
(7) PEZEAINTS WYL= AL ¥ — K&l kd
“) ERINE WYL AL ¥ — NS D
() ERIRE BGT » % V¥ — K& %25
(=) ERINE BOBT > % V¥ — ML %5
(+) o I AR T b= AV F— K&l kb
() o I AR T W b= RV F— MNEL D
) o g KT BUBT ~ & Ve — K&l %5
@) o I IR T UGS T > & Ve — MNEL 2%

B4 XHoZEM(d)BLT(e)TANIZOICRDBEYLLFENOMAEDLEE, ROMEHD
FI~ID D B & DB,

DI BE
(d) (e)
(7) L I~BEH T % L~ T %
) L I~BET 5 BH LR
() L ~BET 5 N ~BE T 5
() BEL v L ~BET 5
() BHL 2w BHL 2w
) BEL %W FH~BEHT %
=) TN ~BET % L ~BET 5
©) TN ~BET % BHL v
) K ~BE T % K ~BEH T %
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(2) EWTHY, ZOWRITE o THRIGE, WHOLH, RIICOBShD, —F, Sk r
THHY, ThetTiv), KOO AINVF—ZEORDOWRIC({)T 5. F72, WHIIHE
HOMFIANF—Z2FSTWEN, BERNRLTZANF =031 ) (g)RBIZERS72), =%
WE=DLY (g)IRBLSHEMB LT LORELRBIIR 720 T2 WD b, Rtk
DA TIE, REAWAEZ BRI T BILEE L K> SRBZ AR T 5. ZOXARIE(h)
RIS T %o

B5 XHOZWM(f)~(h)ICANSDIZRLELLENOMAEDLEEZ, ROMEHEDOT)~0)
DB H—DEN,

DI B

(f) (g) (h)
7) A AN T
“) A 10 Wk
) A i Tt H
) LA (N e
o) B AN st
) B EA Wk
@) B g 5
v) BLEL ) i WAk

— 644 —



(3) HI&EMmZ MW THMEH () CuSOt KB OERDHEITo72E 25, (1)WICHAH 159 g
L7z, CoLE, BNBRRIZ(j)7—urThs, /4, (i)BIHTE2HH)—FHDE
Wi TR EAED (k) A3FA L 720

6 SUhoZl(i)~(k)ICARZHMAADEE LTRDELEDDE, KOMEROT)I~1)
DI B D —DE,

DI BE

(i) (i) (k)
(7) [} 241X10° €3
) [ 241 X10° TIRALRR
(%) [ 483X 10° /&3
(=) K 4.83%X10° AL
) (24 241X10° i3
(%) & 241X 10° TIRALRE
) 4 483X 10° /&S
*) £ 4.83%10° ZRALRE B

RI7  SChO TR TRAE LA k0BRSS 268 (L) & LR bS5 MiiE, ko
JREBEDT)~D D B A 5 —D R,

DI
(7) 140%X1071 ) 280x107! () 4.20%x1071 () 560%x1071
o) 112 h) 224

B8 150 ¢ DB () HAFPWCuSOs - 5H:0 % 115 CTMEA L& 25, HEMP107g12
o7z MR OIS (1) KRS E LTROEY R DDOE, ROMBEROT)~HD
IR —DEN, 72721, CuSOs & H:0 DENVERIZZNZHN 160 g/mol & 180 g/mol &
T2

DI
7) CuSOs - 5H:0 () CuSOs - 40 %) CuSOs - 3H0
(&) CuSOs - 210 () CuSO: + O ) CuSOs
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M kox#HEQ), 2)%HHA, FTOMW(E1~8)II&L L, 72721, E{®iE H=100, C=120,
0=16.0, Na=230, ClI=355 &9 %,

(1) BEARHOBELAEK 100 mL 2 FHHEEE TR L7z#, 200X107 2 mol/L DM~ ¥ 7~
M) 7 A KMnOs DB CTHE L2 2, 120mLMAZZESAT, BV T VBAY Y
LAo(a)uAHA L LY, KERISEV(a)filh o7z, TD& & O KMnOs & BEEILKHE
H:0: D725 X %5334 4+ Y RIBRIE, DTOLH1245,

MnOs~ + 8H" + (b)e” — Mn*" + 4H:0 (@
H20: — 02 + 2H" +(c)e” RN E))

FRROAF Y RIBROBLUT@LY, ORXHF D Mn ZRISHRICBIEEDS () LTWwa79, (e)
EN72EWVib, ZORO M0 BCOWETIE(HHELTIEZZ5VTWD,

1 XPOZM(a) ICANEDIRDELLREE, ROMBEEDT)~DD ) HhH—DHEN,

DI BE

7 #H “) 1 (¥) ¥ (o) AR ) K’
() ek
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B2 A4 YOEROBLT@OHDOZEM(b)B LU (c)ITAND DITHRDE L LZBTFOMAGD
®E, ROWMERRDOT)~)D) L b—DEN, 2721, REPF1OLFRI1PAL DET

%o |18]
DI B

~
—~
o

~

B
N NN |jalalals sl |o
N R N R L i

B3 XHOEM(d)~(f)ICANEZDIZRDELLTFNOMAGDLEEZ, ROMEHOT)~0)
DS B H—DHEN,

DI B

(d) (¢) ()
7) i AL AL
“) B 314 7
) B st R AL
@ B S It
o) wD AL AL
) o ML T
) W st Rt
v) WD e e
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4 SOhoBmILKEKOBRE (mol/L) & LThtbiliM 2 %, ROMEIEDTI~HD) b
M H—DE,

DI B
(7). 9.60x107* ) 200X1072 (%) 240X107* (z) 4.00X107
() 6.00x1072 (%) 9.60x107* (r) 120X107"
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(2) ¥EALF b U A ORHKBHIALEW X & BILREEZB LS &, REBAEF MY 72D
BT HEEDIMEMY DAL D, B LIZRBAKRET VY Y A28 HT 5 L RET MY 7 A
PEOND, CROORIBIE, RKBF M) A0 TENBEEL LTHMOhTBY, KeXidko
XAk s,

NaCl + X + CO:z + H:2O0 — NaHCO: + Y
2NaHCOs — Na2:CO3 + H20 + COq

M5 XPOTHRORZELLELTRDELELDDE, ROMETDT)~HD ) B b —218~,

DT
(7) A M7V ML ) XAV (%) iy
(@ TYEZTYV-—FH ) N—N— e Ky o

6 LaWXICHMT 2 E LTELVL D%, ROBEABEOT)I~HD S Hh 5 —0 8,

DIRERE
(7
“

) MBDEART, KEBILA LYY AOKBHICHE S L HaibkzEL 5
) W THBRZATH Y, SEICEE

() et FHROKET, KIZE BT

() Fet, WEROLKMAET, KITk{HT2

o) et RBWMROLMET, BRAED HEN

() MEta, MEEOKAT, KITHEFIT W

B7 M b Yo A 530 kg OBEEICBE RS P Y AOTHR (kg) & LTl bl 7 il
%, ROBEBEOT)~HD ) L b -8,

DI B
(7) 293 ) 585 () 146 (= 293 () 585
() 117
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B8 kM MY ADRH L RLHAT MY T ARKBWE LS LASHMICOTT, N—F—
OHRIZANT L 25 Rt il o7, CANLOIRbEY 2z, RO
fRETEDT)~FHD ) Hip b —DEN,

) %3
(7) A “) 3 (%) ARER (= Rk F) TR
() kR (¥ Tk
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IV koMW 1~6)ICER L. 72721, FETF#IXH=100, C=120, 0=160 &3 %,

B1 5TRGHO & bo{LEWT, AVK= M EEEEbOR [25] Hb 5. AR
BORG WAL HE, KOMEBEOTI~E)D ) Hir b,

DI B
7 0 “) 1 () 2 @ 3 ) 4
) 5 ) 6 v 7 ¢) 8 @ 9

B2 BALKEX 5B S e s L, CO:2344g H.0 2518 g dh7ze JALASE X 0%
TRIZOUTTH S, RAKE X OB FRE LTRDEY LD O%, KOMERDT)~HO
3 B DB,

DIRERE

(7) CHa “f) CeH2 (%) CoHa (x) C:Hs (+) CsHa

I3 7=/ —MkEICRIREME S & [27] mowmsvEL 5. ARSOIED
WY ek, ROBERDOT)~HD D Hh b —DE,

DIRERE

(7) & “) Ak ¥ H (o 3 ) Wk
(1) ik
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B4 160~170 CITIME L 7-BMBRIC Y ) — 2z b L (a) AL, 130~140 Clzm# L
FTRIBICT S ) — VB MA D E (b)AEL D, 72, WRBMEMED 2 0 AW U 7 A KHEH
Ly ) —VOREWETHTMATEE ()P EL D, (a)~(c) TANZILEYWOHASE
bl LTRLMEY DD, KOMERDOT)~HD S s —D8~,

DIRERE

(a) (b) (c)
(7) IF L (gL JIFNIT—FN
() IFL v VIFNVI—F N [ided
(%) AR IFL Y JIFNI—F N
() {353 JIFNIT—FN 5L
) JIFNIT—FN IFL ¥ i3t
(%) VIFNIT—F) W TFL v

B5 RXYVTFLry7FL7%5—1PET)IE, TFL ¥ 1) 23— (HO-(CH2)2-OH) & 7L 7
& Vi (HOOC-CsHi-COOH) DA EAIC L > TR BN S, 15 F® PET (51 25X 10°)
< Hgng [20] x100m, =27 usez [30] <1005 5. BLv [30]
ANDDIRDELLHEE, ROMEHOT)~@D ) HEhoH—2FTOE, &8, HLLO
DK LEATD L,

[20] . [30] oo
1.0

(7) “) 11 ) 12 (= 13 ) 14

() 20 () 22 ) 24 ) 26 (@ 28
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M6 A Y = (CH:=CHOCOCH:) DN MEAICL » THRY BB = V3 5h b, R EERE
E SV DI AT IVEE ZRKIBRILT I 7 DK TR 2L, KYVEZ VTV a— s
BoNb, RYE= VTV I—VERVATLFE FHCHO) E KB &EES E, 220k Fn
F 72 (-OH) SIS -O-CH-0- WZEML (T — ML) L, €= rdfidhsd,

FNVLATIVFE FARBRER/S—t Y MEE25%) 2T, KUYV L7l a—loke
FuF D30 %7y —MbEh-v=urg250 gD 72w, 20k X ITHRAKRLE L
RYVEZ VT V=it E g T, FVATIFE FAERIZ gTh5bo B&
o [32] WARZORLEL BRI, ROMBHOTI~ED ) bbb —DFOMN, 4B,
FLbDZ#YELEATD X,

[3] . [32] oment

(7) 50 “4) 83 (> 17 (= 20 o) 24
(%) 30 (¥ 36 ) 42 () 48 (=) 50
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(g [1] ~ [a0] )

I XROXFEA - BZEA, PO B1~7) &R X

A IR, SFEEREE P LML AEMAIERT 5o S OAEWEPET 2 AN
€ [a Jrwds Bt aipHoonTes [a |0, W0ITHE, LaL, B
o[ a |HHERTORVAR LK EIHFEL T 20 TNTOAEME, (el 22D I
FABMEALTORI LSS, TRTOAMIIGROMEICHRL, BWEAZMI7][ Db |
Lk S FEERRIC LS b B A EAN SR TE 2L E X SR TV 2. R
BB ORES 0 SEREEREEELCTHESRTHY, [ b |0tz EBLEbOTHS,
LAETIE, (3@5%%0) DNA OHIEEFIR & V82 AD 7 I BESIOFENIZD LD E5T-%

R 2 VPR B 2 LA RE & 7o 72

1 soho%km[ a |~ CANBHENE LTELVL S OOMAEDEE, KOMER
T~DF B —DHEA,

DIRETE
a b c
(7) i AL JEAL
() At AL I
() At FEiE JIEAL
(=) fHE FEiE BIE
() i b e NE AL
() il AL B
(F) i JE3E JEA
) i JE3%E B
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B2 THREOCHETZERELTELVYSDE, ROMEHOT)~HD 5 Hh 5 —DEN,

DI

7) WHEIZHOEEhL 3008, BRXIIZ W,

HEICOF SN b00RIE, WX YZWw,

RBIZHE SR H00HIZ, WX YZ v,

Rz, FHEBW IS N5,

IFHEEI W ICF S NS D ODKIE, FHBW X Y kv,

FE T = d

s F

H

M3 TREICHT 2ROBBO~G0I b, ELVLOOMAGDEE, TOREROT)~
CHLPEY NSRS 28

BIZWHE L LTDNA 235 TWa,

M D72dDI FI Y F)ThEH 5T,
EIEH D72 DI AN F =2 AL TV b,
Pt kBB OHITH 5
RNDBREE % — Ik > T b,

DI

D6 WO ©06 @006 o
HOe6e 006 W66 v 6o
W e oo @06 606

@ ® ® 6 6

(
(

8]

4 TFTHEGICHT 2RDOERD~DDH) B, IELVWHOZBRAL L ELODOE, TOME
HOT~0I0 5 b b,

O BRI E > THEBADZHMAEE T —FTICFTEIENTE S,

@ BT E o TEBAEMZMBE L VA VAZHTE I ENTE D,

@ BT E DL, BEEAEWIT—F7 X0 HMBEIERTDH 5,

@ HTREEIICELLE, EEAWIMELD D 7 —F 7 LR TH 5,
DI

7 @ “€) @ VIE) @ @ ) O ®

n © @ ® @ ® v @ @
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B #MilaiE, 16654124 ¥ 20 [ d |43 0 7 Gy oBMEEBILEE LT b XSRS,
Zotk, 18BEIFL Y0 [ e |BMIEDWT, 1839 | 2o THEL [
DH MNP S TETVS] LI R EZIB L. 8512, 18554, VD s
[FRCOMPBERID SAEL 2] L) E2EBLI, BRI OS2, OB %
A7 % 1 FHEL, S 5100< 250 PHLAGDEY, ZHM L
kDI S h %o

ZOH%, WHMHFHOMBSI LY EHHREE bW MG SN, S 5T 2 HEE B
BEND LD kot BIZIE BBIIORNS L) RE R BHEER, MRNOWITO
%R M I G5 2 5 2 48 % AL D BB S N rzo

B5 ooz d |~ CANB AL E LTELWMAGDER, KOMEBTI~2)0

3B DR,

DIRER:
d e f g
(7) YagA TV Yag v J4Vk g— vAY4
) YagA T Yag v TV T4Vt g—
(%) Yag v Z7 4V g— YagA4 Ty N4
() Yavgy T4k g— Y4 YagATY
() 74k a— TV Yag v YagATy
() 74k g— Y4 YagATV Yavg v
) T YagAT Yag v 74k g—
) TV Va4 T T4k g— Yag v
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Be schoze : CANB N E LTIELV S 0OMAEDEE, ROMERED
P~ b b2, [6]

[6] oman

h i
(7) " HLR%
) W 5 ¥
(%) HLRE wH
(=) LR Vmn
(F) 5T wE
) 51 LR

7 Sohoze : AN HENE LTIELWS 0%, KOMERDOTI~0)D S b

poEheh—o~, mEked, [ e [7] . [k e
: DI

7)) TN IE ) AR RE () MRtk
(SR SHIRY CN ) IravrFyY7 (h) TR
F Yvy—=a @) VRV —2L
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I koXEZHRA, TOMW (B1~8) 282X,

EPH S OBRME L LR [ a | Evw, 0L RIEAES ST IED S S L2 BEE W
jo TORRIBOT, AMHEDL 5% [ a | #bodkinatilid, [ b | v Wy
HoThY, BASTIEELIMINL. [ b | [ c | [d | BIoslkrolgsn
BRI VAT FESHRBE LGN LTETWS, [ b |07 LT M Th a0,
TFE=Y, /7=y, Yhyy, [e |04fEN DL, [ b | 2o TOLMENBREE, §
bbb LT FHORIED Al B 2,

EPIEBWT, SoMEN#E, [ b |- —= 8 VS EANE—TINCHND &) 5
Hdb b, TORME Lvde <1\|T| 2 b OBERNRIE, & < BHEE b
[ g |otisko] £ |2 LTHELRSRS, iz 2B LIS M7z AR b L DT,
5 YR IHEREND. & Y87, SHOT I BAPIRITO LA - 2MATH Y, 5>
NOREMKT AT 3 B Wi, LOLI BT I WAL A GG IR G 2
O, FINRTEOMBTLIZRTE > TVD, ¥ U7X, »OREZHET 2R o7
D, ALERS % T % LLTlVRY, AaBEE XA 2 EERWITH L, T LTE
wavo[a |oF R, BENTEDLIEL T ONEY ¥/ HOWE L > THNS.

1 b0z a | [ b |KARZHENE LTELY b 0oMaabEE, KOMERD
T~0 3 B o<, [9]

[o] omane
a b
(7) B3y DNA
() B3y RNA
() B TLR
() b4 DNA
(4) A4 RNA
() b TLR
() i DNA
@) P RNA
) St TLR
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M2 ho [d JeAnz@nE LTELY b 0oflatbEr, KROMEREDTI~
DS B —DE,

DI B
c d
(7) T7TIB ZFa—2A
“) 73 FEFIYAR=R
(%) TI W JR—=2Z
() 7TV 2=
() 7T U TEFIIER—R
() 7T W JAR—R
() DI N a— 2
) YV FEFTYR=2
*) DRNg 3 DS

B3 schozm| e |- CANBHE LTIELV S 0OAGDEE, ROMERD
P~ED S B s DR,

DIRETR:
e f
7) A2 FHARTE
“) AR % ket
(%) VA L7
() FIv HHAE
(4) FIv % etk
() FIV Bes1
() Fu v HHAHE
@) Fuy v % etk
() Favv L7
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B4 sohoz[ ¢ |- [ h A2 LTELW b 0oMadbEs, ROMERD
(P~ D B A 5 —D5E,

DIRERE
g h
(7) DNA Y bSNVETT
“) DNA RAFAY VA
(%) DNA M) v IR
() RNA LY EFINVETR
) RNA RAXTAZ VA
) RNA <~ w22
) TLR R 222 i g
) TLR RAFAZ VR
) TLR <X M)y 7R

B5  schozel : CARBHEFNE LTELW S OOMAEbEE, KOME
BEDT)~ND D B b —D N,

DIRERE
i i
(7) 20 [F 3
“) 20 EIRE
(%) 20 HLvAk
() 32 i3
() 32 E/INES
(%) 32 SRURYEN
() 64 [(iE3
) 64 EIRE
() 64 HLV A
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B6 sohozM[ g [T sibl LTELLS0E, KOMEROTI~HO ) 55T~
TN, WEES [U] CRELvborTRTe—sFa e,

DIRERE

7) WERLELTY IV NEEL,
Wi LTy by raamt,
BEkLLTFIvEEL,
W, 1ARHTH 2,
W, 2AMTH 2

FE 3 > d

)

7 FEREOCHET 2ROERD~ODH b, ELVLDOMAEDEE, FOMEROT)~
DD BB —DE,

COMEZIT LV,
COBMBEBEE VI,
ZOMETWE [ b ISR E LCH<.
T e T 5 e LTl .
COMBEPBIZTHEADTXTTH %o
ZOBRILEETRAO—HTH o

DI B
N D66 o066 0066 @0

h @ 6, G n @, 6, ® ® @ ® 6 v @ ® ®

©@ @ ® @ e 6
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I8 THH2ICHT 2ROEBD~DDI b, ELVLOZBARLEL GEflAdbEE, T
DIREBEDT)~DD S HH 5 —D R,

© FyAZEOROT I I, BEEEROPOME L2 4 000NN X o> THRES
b,

@ FURZEOERIE, AFF=UhOIET D,

@ brOMPSEEZHETHIIEAETRTOMELIZ, 2V A7) Y ORIETEZD>TWh,

@ CrOMPLEZHETHIEIEAETRTOMLIE, Z2VAZ) Y EER LTV,

DI B
7 © @ “ @ ® &) © @ CONE
W @ @ 0 ® @ W06 oo o

@ 6 ® @ O @ 6 ®
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M koOXBEA~CEEHAR, TOMY B1~7) 82 &,

A HRVEVR PSBIRE SR RED DI SN, BEORECLAMELT, T
DBERHMM T 20 FVE VAT 2 BT EORVE Y EEATH [ a |2

> [b |2 4E$ 2.

1 PRI 2 ROEBD~D0 5 b, ELvb O BARS  AtllAnbEs, T
DIETEDT)I~D 5 B b D,

@© HIRBE, NSRRTH S,

@ TVBDOF YN AR, NHREBETH 5.

B WHRWRTHER SN AVE L, MEHIcswshs,

@ WHWBRTHERShZ2AVE VL, JRiEZE L TRMC S h s,

DI B
7 @ @ “ @ ® & O @ CHONE
e @ m o6 ®006 0006 0
v @ 6 0

B2 ohozZM[ a |-[ b |IcAhs#mE LTRbELEbOOMAGDEE, KOME
DT ~0ND S Hh b —DHE,

DIRETE
a b
(7) EIREN T A
“) Ptk JEREAT
(%) EIRE AN
() SRR T A
) SRR JEUR% A
) 2R R Rt
&) N RIS TR
©) UNITREN JE %A
%) NITREN (TN
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B MR, @EMTARBL, [ o | 20wses. —F, @RS SE, (2:EIJ%1R/:’§
Wﬂ$W%V®WmKloT,Wﬁﬁﬁ»%:%F%wﬁgnw%n4F&E®$W%yﬁﬁw

Eha,

B3 sohoZil[ ¢ [KARZ@ENE LTELYL S 0, KOMEREOTI~HD S b H—D

B

DI BE
7)) 7FLFY ¥ “) 4rryv &) FNHhITY
@ WERLVEY N Fuxy v ) NuTFLYv

& 285 dILEY

B4 FHBROFVEY 25T 2NMBROLHE LTELVS D%, KOMEREOT)~H
DI B H—DHE,

DI B
(7 Wl “)
() i F ke C R E
G RARI o) IR
&) I

M5 THRBGOBMEINVFILF, FHBOOEEINF L FOME L LTELL D%,
ROMERDT~HD ) B b TN EN—0%, MEFTIE, WHaIvFa4 K [21]
g anFaf Fix

: DI
(7

) BWTOF M)A F URKOBRINEMRL, MEPOF NI TALF L EAY) T LA
* v OEEHRGT 5,
“) HRTOROFENEZRL, MMEE EASE5,
() AARNOLERISERL, BREMEERET S,
(@ FURTEPOOROARERL, MBHREL LA SE5,
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