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New York City is an exciting and dynamic place, known as the most populated city
in the United States and the center of the New York metropolitan area. It is a major entry
point for legal immigration to the U.S. and is often called NYC, the City of New York, or
simply New York. It has many nicknames like “The City that Never Sleeps” and “The
Center of the Universe,” but “The Big Apple” is the most famous.

New York is a global city with significant influence in commerce, finance, media, art,
fashion, research, techrology, education, and entertainment. It hosts the United Nations
headquarters, making it important for international relationships and eaming it the title of
the culfural and financial center of the world.

The city’s history began in 1624 as a Dutch trading post called New Amsterdam,
which became English in 1664. It grew quickly and was the U.S. capital from 1785 to
1790. Since 1790, it bas been the largest city in the country.

One of New York’s most famous landmarks is the Statue of Liberty on Liberty Island
in New York Harbor. This giant statue, given by France aud designed by Frédéric Auguste
Bartholdi, was unveiled on October 28, 1886. It symbolizes freedom and democracy and
welcomed millions of immigrants in the late 19th and early 20th centuries.

New York’s charm lies in its landmarks and diverse cultures, making it a unique and
ever-changing city. From the lively Times Square to the peaceful Central Park, every part
of the city has its own story. New York represents the American Dream, showing the
strength of the human spirit and the endless possibilities within its vast expanse. As the
sun sets over its skyline, New York becomes more than just a city—it symbolizes the

hopes and dreams of millions who come seeking a better life.

)

4 New York City was the capital of the United States

from 1624
until 1624
from 1790

® 0 0

until 1790

5 was a present from France.

Central Park
The Statue of Liberty

Times Square

[CNCHCRS)

United Nations headquarters

6 not one of the New York City’s charms. E:I

Central Park is
The Statue of Liberty is

Its people are

®e 60

Tts apples are
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1 The main idea of this article is . E

New York City has many famous parks and statues
New York City is the best city in the world
New York City’s history began in 1624

® e e 0

New York City represents the American dream

2 New York City is the city with the most in the United States.

@ apples
@ islands
@ parks

@ people

3 “The Big Apple” is New York City.

@ acommon nickname for
@  afamous landmarks in
® apopular fruit in

@  the original name of
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Kimiko: Hello, Eric. (

or not.

). T'wasn’t sure whether you were back from your trip

Eric: Hi Kimiko. Yes, I got back last night. How is it going?

Kimiko: I’m fine. I have been cooking ail day. Would you like to come over to my place
for lunch tomorrow?

Eric: { ). Are you cooking Western food or Japanese food?

Kimiko: Neither. Today I am making some Korean dishes. Have you ever tried Korean
food?

Eric: No, I haven’t. I’ve never tried it. ( E] )?

Kimiko: It can be quite hot. It’s a bit like Japanese food except it is spicier and uses
more garlic.

Eric: T think it sounds rather delicious. I love hot food. Western food can seem a little
bland sometimes. What time would you like me to arrive at your place?

Kimiko: Anytime is fine. You can come over early mormning if you are not doing anything.
That way you can tell me all about your trip.

Eric: OK. ( )- How about 10:00?

Kimiko: OK, I'm looking forward to seeing you again.
Eric: Do you want me to bring anything?

Kimiko: Just bring yourself and the photos of your trip. ( )?

Eric: No, I will remember.

n
X

2z

[
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It’s me, Kimiko

That sounds wonderful

That tastes wonderful
What’s it like

‘What do you like

I'll be careful not to sleep in
T'1l be careful to sleep in

You will remember, right

CRONSNONCNONTRONS)

You won’t forget, will you

®
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Fﬂ 1 What is Chef John’s real name?

John Chef.

John Jambalaya.
John Mitzewich.
John Shrimp.

®e®eo

2 From start to finish, how long does it take to make John’s Sausage
& Shrimp Jambalaya?

About 15 minutes.
About 45 minutes.
About 60 minutes.

®e e

About 75 minutes.

3 How many people is this recipe intended to serve?

@® One.
@ Two.
@ Four
@ 633.

12
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Chef John’s Sausage & Shrimp Jambalaya
Rating: FIAAK 4.7 stars (rated by 831 people) Reviews: 633
While shrimp jambalaya is really more of a thicker rice stew than a soup, it’s one of those
dishes that can be customized. Add more water to easily make it into a soup. Serve
garnished with green onion.
By John Mitzewich — also known as Chef John | Updated on August 24, 2023

Preparation Time: 15 minutes
Cooking Time: 1 hour
Total Time: 1 hour 15 minutes

Servings: 4

Ingredients
» Butter (2 tablespoons)

« Sausage (250g)

« Paprika (ground, 2 tablespoons)
»  Pepper (1/2 teaspoon)
» Tomatoes (diced, 1/2 cup)
o Celery (2 sticks)

« Green pepper (1}

«  Green onions (sliced)
o Salt (1 teaspoon)

o Brown rice (1 cup)

« Chicken soup (3 cups)
«  Shrimp (500g)

« Salt and black pepper

Directions

Step 1: Put butter and sausage in a large stockpot over medium heat; cook and stir until
sausage begins to brown, 5 to 6 minutes.

Step 2: Add paprika, and pepper and cook for I minute.

Step 3: Add tomatoes, celery, green pepper, green onions and salt, into the sausage
mixture.

Step 4: Add brown rice and stir to combine. Stir in chicken soup, then turn heat to low.
Cover and cook for 45 minutes.

Step 5: Add shrimp and stir. Replace Eid and cook until shrimp are cooked about 5
mainutes.

®

4 Which ingredients are cooked with the sausages in the first step of
the cooking?

Butter.
Fat.
Paprika.

®e e

Salt and pepper.

5 Which of the following ingredients is added last to the mixture? -

Chicken soup.
Rice.
Shrimp.

Tomatoes.

®ee

6 According to this recipe, how can this dish be changed from a stew

to a soup?

Add more water to the mixture.
Do not slice the celery or the sausage.

Do not stir the rice.

[CECRCRS)

Serve it with garnish.
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)} me of my childhood,

@ disappears

1 The beautiful scene of Seoul (

@ considers

@ reminds @ recognizes

2 A: Excuse me. How much does it ( ) to have this laptop fixed?
B: That’ll be about 100 dollars.
@ cost @ get
@ spend @ take
3 A: What’s the matter? You look pale.
B: I feel very tired. I don’t feel like ) anything.
@ eat @ eating
@ toeat @ ofeating
4 A:What's the { ) of your suitcase?
B: It’s about 15 kilograms.
@ heavy @ type
@ size @  weight

5 Ifyouwant( ) your English skills, keep studying every day.

@ improve @ improving

@ to improve @ to improving

)
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Among the many peaceful landscapes of Japan rests the ancient city of Kyoto, a
place where the past connects with the present, offering visitors a view into the country's
rich cultural heritage. From historic temples to quiet gardens, Kyoto has a lot of beautiful
and traditional places.

One of Kyoto’s most (1 )iconic landmarks is the Fushimi Inari Shrine, famous for

its thousands of torit gates that make their way up Mount Inari. Visitors can go on an
exciting journey through these gates, immersing themselves in a world of spirituality and
peace of mind while enjoying a wonderful view of the city below.

For people wanting to find inner peace, the wonderful gardens of Ginkaku-ji, also
known as the Silver Pavilion, offers a quiet place to relax and think within the busy city.
Here, pathways wrap around through carefully landscaped gardens, leading to a silver
pavilion that shines softly in the sunlight.

No visit to Kyoto would be complete without experiencing the timeless beauty of
Kinkaku-ji, the Golden Pavilion. Set against the backdrop of a quiet pond, this
magnificent structure glitters with gold leaves casting a reflection upon the peacefil pond.
As the sunlight dances upon the pavilion, visitors feel excitement and awe.

In addition to its historic landmarks, Kyoto is also renowned for its wonderful
cultural scene, with traditional tea houses, workshops, and lively festivals all around the
city. Visitors can enjoy a traditional tea ceremony, tasting the delicious flavor of matcha
while relaxing in the quiet setting of a traditional tatami room.

During the spring months, Kyoto’s cherry blossoms burst into bloom, painting the
city in shades of pink and white. Locals and visitors alike gather beneath the sakura trees
to celebrate the fleeting beauty of nature, enjoying “hanami” picnics.

From the quiet beauty of its gardens to the energy of its festivals, Kyoto offers 2
view into a world where the past and the present meet together in perfect harmony.
‘Whether exploring its historic landmarks or immersing oneself in its cultural delights, a

Jjourney to Kyoto is a journey into the heart and soul of Japan itself.
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1 There (

)(.)(

our new office.

E @ i
@ no
® for
2 All(
their departure time.

Bz ® atleast
@ checkin
® passengers

3 The heavy rain (

in the park yesterday.
FREE @ apicnic
® going
® on

W1~ 6 DLXDEFANS A& F HEDRFREALOAFIIL TO~@
E—oFOBUBEN,

1 Kyoto’s landscape is best described as

@ noisy

@ peaceful
® unfriendly
@ wild

2 Kyoto is a place for people who like

(@ history and culture
@ sports and sleep

@ to shop and dance
@ politics and temples

3 Kyoto’s cultural scene does NOT include

@ dance parties
@ lively festivals
@ tea houses

@ workshops

><->( )

)(

@ in
@ room
® anew bookshelf

([ s D ) )

before

have to

®ee

two hours

from
prevented
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®ee
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4 People who want inner peace should visit

»e EABEREBRED~Oh b —o>F >

g a lively festival BUR SV, BEITNTHECREMC—7 L&,
Fushimi Inari Shrine
g Cinkaku-ji Staff:  Good moming. How can I help you?
Kinkaku-ji

Rika:  Hi,(

Staff:  OK, what kind would you like?

5 A person who likes to relax in a quiet place should
Rika:  I’m not sure. I live in an apartment and do not have much space.
Staff: I see, n . Would you consider a cat?
@ attend a festival ¢ - ) Y
@ attend a traditional tea ceremony Rika: 1 would but can’t because ( E] )

@ have 2 “hanami” picnic
@  visit Kinkaku-ji

Staff: ~ Well, what about a spider or a snake? Some people like pets like that.

Rika: Oh no, I think those types of animals are scary.

. . . 5
6 The word (Diconic is best described as . E‘ Staff:  Hom...whatabout a bairy al, { %
Rika: I don’t think those are good ideas. Can you suggest anything else?

@ “expensive” or “rich”

] : N o
@ “fancy” or “colorful” Staff: The only other pet I can sell you is a goldfish. Would you like that?
® “old” or “traditional” Rika: Yes, ( ). I’I take them. Thank you very much.
@  “typical” or “famous”

Staff: You’re welcome.

® @

n T ROEEEHAT, BRECELRE, BEET A CREORERMIC—2 L
X 20,
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™ Fly with RELM Airlines

Fﬂ Experience the ultimate in comfort and convenience with RELM Airlines. Whether

Twould like to get a new pet
EE you’re traveling for business or leisure, RELM offers great service to guarantee your

I would like to sell my pet
journey is smooth and enjoyable. Our check-in counters are conveniently located next to

well, a dog needs a lot of space

I;:

you should get two dogs if you live in an apartment the security area, so that you can enter the departure lounge faster and easier.

my boyfriend is allergic to cats
Why is RELM Airlines the best choice?

We offer:
« Basy Check-in: Our check-in counters are strategically placed for your convenience.

like 2 mouse or hamster
like a small bird or a chicken

a couple of fish would be perfect
+ The BEST Service: Enjoy exceptional service from our great cabin crew and ground

staff.
« Frequent Flyer Program: Get points every time you fly with us, and in no time you can

I can take them for walks

RSO NCNORCRC)

fly for free!
* Many Destinations to choose from: Fly to hundreds of cities worldwide.

- Comfort and Safety: Relax in our comfortable seats with extra leg space and trave}

without any worries.
+ Human assistance: We will help you in person with no automated robots or self-service

counters.

*Services not included in the flight*
Blarikets and pillows

Free meals

Join the thousands of satisfied customers who choose RELM Airlines for their travel

needs. Book your next flight with us today and discover the RELM difference!

14
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4 Why is RELM Airlines the best choice?

(@ It has convenient check-in counters.
@ Tt offers free parking.
@ Itoffersless leg space.

W 1~6 DHEEORE L L TR bEDRFRE LEOREICHL TO~@ns~
FTORURE,

1 Where are RELM’s check-in counters located? @ It provides personal shopping.

(D Next to the baggage claim.
5  What does RELM Alrlines offer to improve passenger comfort?

@  Near the boarding gates.
@ Near the food court.
@

Next to the security zone. @ Comfortable seats with extra leg space.

@  Free blankets and piliows.
@ Free meals.

2 What type of service does RELM Airlines pride itself on providing? @ Personal travel assistants.

@  Automated and impersonal.
®  Helpful and comfortable.
®  Outstanding baggage service.

6  How many destinations does RELM Airlines’ network cover?

@  Self-service only. @ Tens.
@ Hundreds.
@ Thousands.
3 What can passengers earn with frequent flyer points? @ Millions.
@  Cheaper flights.
@  Cheaper meals.
®  Free flights.
@  Free meals.
IV RO 1~5 DEFICAN S DI b EDRHELZO~@n o —>TORUEZ S, VRO 13 B TERE ML THIEDBE U AR EIED &\, FHEEND n
BERT A CHEDREMIC~—2 L&, XOBESNEZ s FHICALBEREBEY, TOFAOES LAEOREMIC~—2 !
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1 Ms. Chou forgot to bring ( ) passport. IF 5‘
@ thim ® her R S TR oo Do |
@ hers @ its
by public transportation.
2 We take the garbage ( ) every Monday. Ei @ go to work @ heavy
@ is @ the traffic
@ at @ of ® should ® we
® off @ out
. . . 2 1If( ) ¢ ) me.
3 Weare going to ( ) a small party this evening to celebrate
ddi i X
our wwedding anmiversaty Fid @ any @ feel free
@ need @ more information
@ have @ keep .
® to email ® you
® leave @ make
4 A: How much is the guided tour of London? 3 )( ) because ( ) )
B: It’s 700 dollars. The price ( ) air tickets, a hotel room, and
all meals. ( ) more money.
@ has ® includes Ei @ decided @ herjob
® holds @) keeps @ hoped @ to change
® she ® toget
5 A:Thaveto leave now. I have a doctor’s ( Jat4 p.m.

B: OK. See you tomorrow.

@ agreement @ appointment
@ experience @ promise

©)
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Italian food has become such a part of American people that it’s almost impossible to ALORECELT, TREROENOREY LR LEDEEEED~@05—>
imagine a life without pizza, pasta and gelato. FOBORE

Most people assume there’s a general set of etiquette rules that apply no matter where

you eat. No matter what restaurant you’re in, it’s considered rude to eat with your mouth
1 What is the main idea of this article?

open or pay more attention to your phone than your companions. But just like there are

certain etiquette rules specific to steakhouses, there are a whole other set of etiquette rules

you should be following at Italian restaurants, @ How American people eat pizza.

We asked etiguette experts and Italian-restaurant specialists to tell us how to behave @  How Italian people speak in a restaurant.
properly in an Italian restaurant, from the small mistakes andrude restaurant ® How to behave in an Italian restaurant.
behavior you should avoid. @  How to make Jtalian dishes.

If there’s one mistake many Americans make, it’s cutting their pasta. “According to
Italian etiquette, spaghetti and fettuccine should not be cut with a knife into smaller
pieces,” says Alberto Presutti, a specialist in Italian and international hospitality codes of 2 What do Alberto Presutti and Elisa Motterle do?
behavior. Elisa Motterle, an Italian etiquette expert agrees, adding that it’s also considered
improper to use a spoon under your fork to *twirl your pasta. “You should only use a fork (@ They are of an Italian
to twirl your spaghetti,” she says. @ They are Italian chefs.

According to both Presutti and Motterle, the proper way to eat spaghetti or fettuccine @ They are Italian language lecturers.
is to use your fork to twirl it. “You should be able to twirl it up into a *bite size and lift it @ They are table manner experts.

to your mouth,” Motterle says.
She also says it’s improper to use a knife to cut stuffed pasta, like lasagna, or ravioli.

Italians value pasta so much that they would never cut a knife to it. This is why it”
1ans 4 7 ver o1 S 15 vy b 3 What is the proper way to eat spaghetti in Italy?

considered bad dining etiquette to use a knife on any type of pasta.

Fortunately, you can still cut Italian stuffed pasta without breaking any etiquette rules; @ Cut with a knife.

® Cut with a spoon.
® Eat with a fork.
@ Eat with a spoon.

you just have to use your fork instead of your knife. Motterle says that the best way to do
it is to cut the pasta with the side of the fork. And while you’re at it, make sure it’s an
appropriately sized piece you can easily fit into your mouth.

*twirl <5< 5HERD
*bite size —RX

@® @

rxb 4 What is the recommended way to cut Italian stuffed pasta? 11 ROKXFEE FH RENCE LR E WV, FBERT A CHEOREMCw— 7 Lz&w,
™ (@ Cut it with a fork.
Fﬂ ®  Cutit with a knife Kim: Where is the bus? It just isn’t on time today.
EE ® Cutit with a spoon. Lucy:  Idon’t know. For some reason ( |_T._| ) late.
L You should it it.
| -] @ You should never cut Kim: It was supposed to be here thirty minutes ago, { )?
Lucy:  Ithink it’Il be here pretty soon.
5 Which statement is correct? Kim: T'm already late for work, so ).
Lucy:  Iean’t stand riding the bus.
(D Spaghetti is a kind of stuffed pasta.
o . Kim: I( lzl ). It’s so unreliable.
@ Fettuccine is one of the styles of how steak is cooked.
@ Lasagna is a kind of gelato. Lucy:  Thatis true.
@ Ravioli is a kind of stuffed pasta. Kim:  It’s also horrible having to be at a bus stop in all kinds of weather.

Lucy:  Exactly. That’s the worst part.
Kim: ‘We need to get a car. | am a good ddver, you know?

Lucy:  ( ) but I don’t have any money.

16
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Join Our Team at Bright Future Academy!

Are you passionate about shaping young minds and making a difference in the world of

= @ completely agree with you education? Bright Future Academy is looking for dedicated and energetic individuals to
@ should be join our team. We are a leading educational institution committed to providing high-
@ isntit quality education for our students.
@ it had better
® it’s driving Why Work with Us?
® it'srunning State-of-the-Art Teaching Envir Use the latest educational technology and
@ So,aml methodologies.
wasn't it Professional Development: Access to ongoing training and development programs,
@ Well,1can with untimited growth opportunities.

Supportive Community: Work in an experienced and supportive team of educators.
Cempetitive Compensation: Enjoy a competitive salary and wide range of benefits.
Tmpactful Work: Make a meaningful impact on the lives of our students and the

conumuity.

Available Positions:

We are looking for experienced teachers who are supportive of our students and school
for many years to come.

1. Elementary School Teacher: Inspire young learners in a dynamic classroom setting,

2. High School Math Teacher: Challenge students with engaging mathermatical

instruction.

3. Special Education Teacher: Provide specialized support and education to students
with various needs.

4. School Counselor: Support students” academic and emotional development.

5. Administrative Staff: Assist in the smooth operation of our school.

Join us at Bright Future Academy and be a part of a team that is dedicated to excellence
in education. Apply today and help us build a brighter future!

® ®

4 What type of compensation can employees expect at Bright Future Y
Academy? !
WD 1~6 12T REOHFIZIL T, TR EhORMICHT 55 bl R
ED~@M—DTOBOR IV, @  Anaverage salary with no benefits. Fﬂ
@ A fair satary with many benefits. =
1 What type of environment does Bright Future Academy offer for @ Hourly pay. LE
teaching? @ Volunteer work only. L
@ Basic.
@ Complicated. R i i
5 What kind of teacher does Bright Future Academy want to hire?
® Modern.
@  Traditional.
@ A corporate Trainer.
@ A high School Science Teacher.
A pri School Teacher.
2 What type of professional opportunities are available at Bright Future @ primaty sehool teachier
@ A university Professor.
Academy?
@ Basic programs only.
® Continual training program. 6  Who would probably apply for the job at Bright Future Academy?
@ Limited growth opportunities.
@ Occasional workshops only. (D Elementary school students.

@ Individuals with no interest in education.
@ Passionate and dedicated individuals.
3 Which word would best describe the community at Bright Future @
Academy?

People looking for temporary work.

Distant.
Encouraging.
Independent.
Indifferent.

®eee
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1 A:Let’s go out and play baseball.
B: No. It looks like rain. I would ( ) stay home. 1 Yuri( ) ( ¥ ) 3( ) ( )

@ like @ prefer spoken English.
@ rather @  want
#wE @ her @ improve
® New Zealand @  she could
2 A:Canl get a student discount at this theater?
® sothat ® wentto
B: Yes, but I’ have to ) your ID card first.
@ check @ make 2 lgetupats mgandwach( ([ 20 PO )
getup at 5 a.m. every moming, and watcl -
® show @ look v
( )-
3 Students are not allowed to ) during the examination.
#w D like @  the weather
@D see @ say @ the weather forecast @ tosee
@ talk @ listen ® what ® will be
4 A:Whatdoyou( ), exactly?
3 Kategot
B: I'm a salesperson at the department store. I sell shoes. ate gotup ( ) ( )€ X ) )
( ) race.
@ job @ do
® place @ work Eg @ ealier @ in
@ to participate @ than
5  A:Doyou( ) a meal by yourself? ® usual ® the triathlon

B: Not always. I do once or twice a week.

® cooking @ cook
@® making @ dish

n
X

2z

I;:
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2 [E2#%A) 107198 )

BERDIE, EFRESLOERTROERES 2 &,
H=1.0, =12, N=14, 0=16, Na=23, K=39, Ci=35.5, Cu=64
0°C, 1.013 x 10® Pa TOREDE/VKME 22.4 Limol £ ¥ 5,

M2 KOa~c LY THELLDE, TATAOREENL—DT DB,

a BTFHMOBEBEEEOLNLRIME

O ZEMerF @ Hilok#E @ HEEFT P TA
@ =FLrv ® TEFLv

1M romo@I~ncgrl, RESR[ 1 M7

M1 ®xoRiI-11k, BHRO—MERLTV S, R 1-19P07~FITEE

LTV A RBERIT SR E LR GEE R bO%, EOWRRRE— R b AAYOREEHRLRECHO

® o2 @ F @ Na* @ Mg? ® AT
1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

. 7! ¢ HOREMATHLLOOMTRELbO0MEE 4 ]

2
B 5 5 % O BFRETHFE QO BIHCETH O BIRCHEH
# Rk + @ FHEFHOEBRM © BTHLHEL

xT
5

M3 Kkoa~d FREVEMBECETIRETHZ, ELVHLOE LTES

H1-1 AHEO—H
WURLOE, BORRE,G 2R, [ 5]

O FeAimid, REEREELR, a BRAOHHIBZMHHETHE I LREN,

@ DEEUHRIE, TATREREELDT, b EIFREE, BEWTH S,

@ TiAiE, ¥RTLEBREXTHS, ¢ REVEWETOMBPEOREEEIZLLT, REVEEIL-—EOH
@ Hif, BETETH S, EiZhoTn5,

® FORFORNBROBFOUI, wENLEATHS, d MPEORER BAE, RLEETHD,

O a®H @ boH @ cnH @ donr
® akb ® akc @ akd ® bl
® b&d @ c&d

@ @

M4 PEOZEICET2XHBLUREOFT~YI0Y Tk 2F00MA Y L FE2R momv@I~Dicxxk, REES 8 15 ] n
LTROELR DL, HOBRENS—2B~, (6 ] 54
1 o vEE ARy (COOH)2 + 2H20 OfE&E AV T, 0.500 mol/L. @
A, BER 7 JUSUT, BI-20Rm LA R 3T, AGER, X% Yo BB 500 mL AR LY, TOML @~ ilEx &, —
KO, K@) DREE L5, FEE
a BRFEE LCRLEL RSO, HOBREN D — D8, =

K LE
e o D #225g ¥ AITENLT500mL £¥ 5, L

@ b 22.6 g % 4T7.5 g DARIZEDT,

@ #% 22.5¢ % 500 mL OAKIZEMNT,

* X @ #8316 g HAICEN LT 500 mL & T2,
Bz ® #id31.5¢g% 468.5 g DRIENT,
® %6 31.6 g % 500 mL OKICELT,

H1-2 BEO=MEOK

7 4 7 b HFRBRATF~INSH, ZOWMRILELLODOHEAETE L TRY
© ] B FES BWERLOE, BOBRESL—DE, [ 0 ]
@ i3] WIS %
@ fE=1 a2 EHE T ARV E— 4 FH—Aroty b
@ 5 R ER T ARTTA= T E—s—
© | E» il s O FE4 @ Ty @ FEI @ A2
G) FE 77 EH % ® 4:T ® Wit
@ E7 R EEHE
® En | RE %
¢ OvaVEBKBEEOER S—ty MBE (%] L LTERLE YLK
HE, HOBRRK,E—2B, 2EL, JOKEEROEES 1.0 g/cm?
56 0°C, 1.013x105PaT1.0mIDLF Y CoHe A ERMBEE I, Z 0 L4 5, %
BRICHRIEIC DN BR R 0 °C, 1.013 x 105 Pa #1758 (m?) &L
THROBUGHIEE, ROBREN S~ 0B, m? ® 23 ©® 32 @ 45 @ 63 ® 126

© 15 ©@ 26 @ 35 @ 45 & 55

® @
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M2 BErBECHETIROER a~c PEROESE L LTELNWLOZ, # M3 BEZATICETZEETHS. TOMY (a~c)itBr &,

DBRIE D 6 — DT,

RS TEEMEIT L7 BEMLAEAICB Y o A BN Y T AKBREMAD &,

2 ZEMEBENAKCET DL, REAEA AL LI Y=Y AA LN Bev A UBEN Y T akERO] T JEREAT, BESRETL, IoL

EULBIERD, TORSTRASEEL LTHOLE VLS, %, @eowrmn ) v a4 e LTERe R, @Rk o
b flEOKEVEECEE L REE, REL LIRS, LLTiRELNTWS, TREFNOPEOELE, EFEHVA 4 R
o BIEBMLBTUCESTRKEESHLEAEEELSD, TRTE, ROLIICiD,

MnOs~ + 8H*+[ T Je” — Mn2" + 4H20
H202 — O2 + 2H +e7

a b c
® E E E BFOBZVRBFRERLITDONDELIIT, Z2oOREEHLT—2iICT 3
® E 3 22 L, RoAFURIERAB LR D,
@ E B IE
® E = 2MnO4~ + 5H202 + 6H" — 2Mn?" + 8H20 + 502
® B’ E E
® = E E) EBI, MAXEAXPHFRTCRT L ROEERERN B LN,
@ = = £
® P P 2 2KMnO4 + 5H202 + 3H2804 — 2MnSO4 + 8H20 + 502 + K2SO4

® ®

n a xEFosM [ 7 M v CETEEIRAOHEAT L LTEL HIM womv@I~0iEz, REEs[ 16 22 )
54 WL OE, BOERED G —DE,
M1 H3-1ik, »5&RESOBMETERLTVD, TOMO (- b IZE
— 7 < 2 PO
F.:ﬁ e # REACAT @l
EE ) # EH 1R
= ® Py LA @il
— @ FsE B B (A 0.50 nm
® [ B (L A
® % Bl B
b [T Je[ £ JescimdamEs LTROBSRMIESL, BOER K3—1 &BEAOHMET
fer ooy, [ 18] [ J-[14]
©z ©3 ©4 @5 06 4 CORMETFOLTLRMEFNCEINIRTHOBATE LTE
LDk, HORREEND - DB,
¢ FREEEAMZMT T, 0.050 mol/ L @i {kAKEK 10 mL LB@TE% 2 e
<RIET 5 0.010 mol / L W= A V8% U U LAKREROERE (mL) © ELLEET 1
ELTRGES RER, BOBRESH—2%-, [ 15 |ml @ YTz = 2
@ ELIHBT 4
® 10 ® 20 @ 30 @ 40 ® 50 @ R EBT .
® EAL S T 2
® B HET 4

b IOG&BRFOEE (nm) & LTRLESREML, ROBRU,S

— D, nm

@ o0.10 @ 0.22 ® 0.33 @ 0.44

@
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M2 zedf FERCETSRORE a~e DEROMALL LTELNHO B3 320, FSETys Akayy BARMOEZKER 30 cm? DL 2 b
£, GORRED SO, CEBARMABERTHD, 2vs A BEBOERET, ¥, A OEED
EKiE 27°C, 1.013x 105Pa Th s, 27°CTaAvY ARHL, 3v4s
a oA NERESBY S L, aod MEFROMEIED. BB RENSPOAEST°CICLILE R P I E B LT em B
boamA FEEASREINEE Ko TEIL LRIEE #0215, BEom, ROBELRLOE, BORRENS—DB~N, LEL, TR Y
o HBBRAKICHRILER (ID) KB HEE M A 72 & H 104 U 5 KRB () = o of HERAABBHTILOLL, TOERDBEL 57 °C, A OELDERER
FBEICBEE»T D L, 204 FEFRRECBY T2, 27 CHBRIRTNBELDET S,
ER b
a b c
[0} E E E aIvT A av%s B
® E E ®
@ E # E 7 re
@ iE ES E)
® # E
® ® IE ® }— 60 cm [ 60cm *1
@ 8 ] E
a5 a0 £l

®3—-2 =vritEAMRESR

BCHE | BRES (om)
D H 3
@ k3 4
[ * 5
@ A 6
® = 3
® % 4
] = 5
& 6

B4 #3-11%, 20°CIBITAEOERETHS, TOMV a~)IBE X BAM oM@~ icEry, REES 23 [ 29 ) n
L. X
B REBUS & = k¥ — B R DR a~e DERDGEAEL LTEL
N %o V- E —
# 31 20°C i 1T 5 OWEME(/100 g) VooE, ROBRERNS—oE~ 2]
KCL | NaCl |  ENO; |  NaNOs Fl:ﬁ
a RIETYHNE—i, ERPORETFNX— ORI LEISH DR =]
340 | 360 | 320 | 880 ) - ]
BTRNVF—DRFEFIC ZETRD BN D, IE:
—

b MENBELRTDEEORER VI E-DRTIL, BLH%OMED
FELRELSTTRED,

HF R U D ABRBALT Y U A 300 g &K 200 g i
a (dall WA BA L FHBR v g &K gicin ¢ BEBESTHR, AH<O LB,

A, ML TEEITEN Lz, TOKFKE 20 CHET D &, 220¢ D
WS ) U AOERORSITH L, BALTWENRT Y D LAOHE

lg) b LTRGIEL REIEE, %OBREDH— DW=, g :
a c
® 40 @ 80 @ 160 @ 320 o £ E E
@ E E =
® E = E
b OREET R U 7L 68.0 g LHEALH U UL 59.6 g 2k 200 g 1M Z, K @ L # #®
LCREIEN LT, = OAGEE 20 °CHH LI B HiT 555 & © s E E
LTRLBER &%, RORREAL—ES, ® B E #
@
@® KCI ® NaCl @ KNOs @ NaNOs = B #

¢ bTHHLAMREOHEE (g) L LTRVEL2ERESE, %OBBRE,N

D 4.0 @ 88 ©® 124 @ 168
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M2 L¥FIE A+ B> C+ DALz R —ELeR4-1iC B3 R4—20L5BHEA L BEeARERICERL, ¢ (Al OBRTE
L, TORGKETIRERE LTRLBELARLOE, BORRMAL— RGBT 24, BREEBOEBIOUEN m (g) BMLE, To
S, (e - b icZ&x &,

(+) ERER (-)

1
=]
&
P 3
jrns2b iy o]
B 4-1 RIEOHETETRNF—
THER R BiBgSR (1) KW
IR A B B

O ZORIBIRBSIETH D,

® ZOREOEEGT KA F L By B T B B2 BAoknEERE

@ CORBOBREOEET FAX—E B—E ThH B,

@ WHRMEOFET TRSSETY, H—E OERELLAV, 2 IOEBRIKETAEAE LTHLELRLOL, HORRES L~
® BLAMEOHET TRASED L, BELAETS, <,

O BRAMGHE T, ERE A OWEBEASROBENED L,

@ BROEH%T, TR B OFRBLE (1) KEROBENEM L1,
@ BRAOK% BERF)OEESHS LI,
@
®

EE ()DL, KRESBRELE,
B BIZT = /=75 A v EBEMA D LREIZRoT,

n b BEARERIRoRM (B) & UTRLESRRIES, %0EIRE B4 BE—EORETCHANILORBERT CRORBET 7, TOML

R ME—o®BR, £EL, 77757 —EHk# F (Cmol) &¥5, [ 26 | # (a+b) &R L,
~ o am © Fm ® 32dm CO(R) + H0(%) CO2(%) + Ha(&)
Fﬂ 32F 32d F
=] ® am ® Fm © 64dm a FEHREETHIX, CO 0.40 mol, H20 0.30 mol, CO2 0.20 mol, Hgp
EE 64F 64d F 0.60 mol DIREGETH 7=, ZORIGOEHBERDOMITNL Bh, &
- ° dm ® Fm ® 128dm LEYLMEE, & OBRED DB,

128F 128d F

O 1 @ 2 ® 3 @ 4 ® 5

b a OFFFREEIC CO &BMT 5 &, HiFHREL Rof, Tk
¥, BRARICHEET S COOHMERIZ0.60 mol TH-o7-, BML
CO: DB EE (mol]l & L CRbLELYLEMEE, BORRENS -2

~ mol

® 03 @ 050 @ 075 @ 090 & 1.0

5 0.1 moVL OFFEE & 0.1 mol/L DEEEET kU 7 2RI E 10 1 0K
THRE LT 100 mL OREKEHREEM L, JORBKERICET 58
HELTRLHES R bOR, BOBREDH— DE~,

O ZOREKERSTTHE, BEATRCERLTVS,

@ ZRBEKBEFICE, TR AL FUBELAYEELRY,

@ I REKBEHEPIE, pH7.0 ThH 5,

@ I OREGKERIZ0.1 mol/L OB 50 mLMx 3 & Cid pH %L
R,

® COBRAKEEIC 0.1 mol/L OKERET b Y U AKBEEMZ D EAR
T B,
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- E
BECHEAR F:E 2] Oftz- [BS#E B (1159 8)

a [52#EB] 117 9H )

LER NI, FTEBIVCERRIKOBEEES Z &, B2 RODBRET - A OEHELTRLELE RO, BOBRENL—
H=10, 0=16, Na=23 Fo@~, 7 4 | 41—~ 5 ]

0°C, 1.013 x 105 Pa TORMKDOENEH % 22.4 L/imol £ § 5,
T[EEHT R =83%10% ParL/ (K- mol) &% 53,

7 BREHTIHHEOBIRTEIOEVEZAALT, BEUNSEROY
BEBECENLHELTOMT 5,

FIH romo@i~Huczrzk, BEES 1 71 ) A BEAEZI[ECR2ELEMALT, BRAMrLENOMR L HET
5.

M1 kOa~cllETHEELLDE, TRENOREHPL -D>F DE~,
O %2 @ fF#EEFE ® BHE

s HBHECTH LD [ 1] @ fhi ® Wi
© KFFA4T742R @ IFFAUF—F— @ =R
@ HFR ® A M3 RORBRBTRINEZBEERTFOISL, EEhIBERTONEENE LK

EOLOREAL, BLESALOE, ROBRRENS—2E~, [ 6§ ]

b AAVDEREPDET, BAF L ERAT OB 1 I OBEREOK TS @ 0°C, 1.018x 105 Pa MIKHET, KIHM 22.4 L ® ZER{LEF CO2ic 8
EnsH0 ENDEBEIRT
@ KH018g & ENDHERERTS
O xkEHYTA @ WEEFTEFY UL @ HETAI=vL @ BEE{kFE HeO2 1 mol KEFhHBEERT
D OKBEEAY YA B WEFrE=UL ® EEvIERoA @ 0°C, 1.013X105 Pa ®RMET, KM 224LDOFY v 03icEFEND
% R T

¢ BEMSFCHELO [ 3]

@ 7K H20 @ A% CHy @ 7vE=7 NH;
@ HEAkFRHCI ® =% /—4 C3Hs0H
@® ERyERE 5 1 [0 @ EREE 55 1
M4 koR1-11, BMEOE1AMI S5 AME TOREEL a~g 0 B2l womv@i~deszs. BEES[8 [ 14 ) n
FhbOTHD, Mk o~g DRBICHTIRBEL LTROHEL R LD, X
EORRBED D — DB, M1 x4 CoHsOH BT 2HDE (a-b) WEZ L, —
& a KOLFERERE, YV =a—3R CeHi1206 b ¥ ) — A BTN —AF Fﬂ
B 123456 7 8 91011121314 1516 17 18 BTARINILEDLOTHS, [ 7 |-[ 4 WU TEIIRKOLES EE
1 CELTRLELRLOR, GORRENL—2E~, BL, FREENT E
2 CEBTAMEOREE 1 LT 5,
. d CeH1206 — [ 7 [CzHsOH + [ 4 [CO2
7 1
B1-1 FE#Hx 0] 1 2
@ 1 4
D b,c,denTEXIE, TRTEBTETHD, ® 2 1
@ b,c,d DEFIZ, TRCEBAETHSD, @ 2 2
@ bcdeDEROBKE, TRTHE  FECEHETHE,
D of,gORROEER, TATHE FETRAZLREFTHS,
b mH A EETARRE LTRYEBELOE, BOBRED L — %
=~ [2]
O KEWEBETH D,
@ WET, BEOHETHS.
@ MEOHH, HEE:LTANLRA,
@ BEOBED, MEOBELY NS,

® @
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n
X

2z

I;:

42

BC#EA

=

%) o] 28

OfeZz- [BC#EBY (11R9AH)

M2 KoXBE2HER, %OMG@-iEx L,

HEE, BEBEKEEWE, KBET R Y U LKBIER, TrE=TKEHD, Thb
DREED D 5, WEEFTHBRER DI - TWT 0.100 mol/L - 72, £ LL
HAOXKBEHROBRERZITATH S, KB P Y D AKBRELEZT VE=T K
EERFNR0OmLEFL s —F—ilsh, ZAbICEalLy
MO MEEEE I ERBR KA AR T L COKBIROBIES 25 °ClFih Ty
BLEDpHDERER~, B2 10X 2WHEBRREFL,

14
Fﬁ'\ 7
]
7 E——
N
6.00 10.00 12.60

BT LIBOER (mL)
21 HE AR

pH7

a W2- 1 OBEGHT CAVABRLIEEOCAGT L LTRLESLLD
&, BOBRENL—DES,

Eal oy Mo ARz KER EES LA -Sb Bt (¥ ¥ 3 4
@ AR KEEF b Y T L KB
@ HEE TUEZTK
® BERE KV IR KEEEF b U ¥ AKEE
@ B BRI T TrE=T K

M3 RoOXEEGESL, HOMV (- DIEX L,
HHMATHLIABOHERAILDNT, KOREK 1-2%To7,

EB1: PHROMK ABMKICERLL, 7IOBREBEEMRIZOT TH AL
m—ho ORI ARKE LA, ROBHEAR BT,

R 2: PROHKALRREICL Y, @e—2RmyHEECMALL, T5
LEDOADLRENRBEETD L LB, VICERENLE-TZ, ADBE
ELEKBEEZERAKCBUSEEBLEL, £/, DnEEiELZH
AOMBE (1) EAMIZ O &, BEBHE(D IAMHEEL THEIC
EELEZ,

HRE

EFN-Y
HoA

7RE

4

®2—2 EH2OKRE

2 XEPOTHRB7Z OREEMEEED, BLELU2 L&, HOEREL

b,
O BERE @ BLERRS O XERSE @ WERS

b FTrE=TAOEMBEE (mol/L] & LTRLESRHEE, %OBRE

-, [ 11| mol/L

D 0.0600 @ 0.100 ® 0.126
@ 0.600 ® 1.00 ® 126

®

M4 ROTFTHREMILEFNBLERTVEILDLLTRLELERL 0%,

% ORI b B —DIE,

CuO +Hz —= Cu+ H20
2H28 + 802 —— 38 + 2H20
2HCI

CaClg + H20

Hz + Clz
Ca0 + 2HC1

[CHCNCNC]

@

b BRADEKFRNELTRLEL A bDE,

® NaCl
@ Callz

@ NaHCO3
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i It’s normal to feel nervous when speaking a second language. Big classes and not
enough practice time can make this anxiety worse. This can make it hard to learn and use the
new language in class. To get good at a second language, students need a lot of practice with
new words and grammar. The more they practice, the more fluent they become. Speaking the
language becomes easier and more natural.

2] A recent study found that mobile games can help reduce anxiety and improve
speaking skills in language learners. In many classes, teachers focus on teaching new things
rather than giving students time to practice what they have leamned. So, it is important to have
enough practice time, even without a teacher. Peer feedback, or help from classmates, is also
very useful for language learning.

[3] A mobile game called Spaceteam *ESL helps students practice language and get
feedback from peers. The game is a modified, educational version of Spaccteam, a game
created by Henry Smith. In the original game, players use funny, made-up words to keep a
spaceship from crashing. The new version uses real English words instead. The words are
from lists of the most common English words and are sorted into five levels of difficulty.
Easy words are at the first levels, and harder, less common words are at the higher levels.

4] Players read and say English instructions on their screens and listen to instructions
from teammates. [f a player does not understand or pronounce a word correctly, the spaceship
starts 1o crash. Players need to act fast and work together to succeed. If someone pronounces
a word incorrectly, other players can help by asking them to repeat it or by offering the correct
pronunciation. This helps everyone learn and improve their speaking skills.

[5] The game helps reduce the pressure of speaking a second language. Players focus on
completing tasks and avoiding *asteroids, so they worry less about making mistakes.

[6] Two English classes participated in the study. One group played Spaceteam ESL as a
warm-up at the start of class, and the other group did paper-based activities with similar time
limits. Both groups worked in small teams and used familiar vocabulary. To measure

progress, students were recorded speaking about their summer vacations at the start, end, and

1. In the first paragraph, what docs this anxicty refer to? lIl

(@ speaking a language easily and normally
(@ practicing new words and grammar
@ having big classes and enough practice time

@ feeling nervous when speaking a second language

2. According to the study, how can mobile games help language learners?

(D by tcaching new grammar

@ by making them feel less nervous
@ by helping teachers focus more
@ by giving peer feedback

3. How is the new version of Spaceteam ESL different from the original game?

(D Only uncommon words are used.
@ Players can make up new words.
(@ Real English words are used.

@ There are more levels.

4. In the game, what might cause the spaceship to crash?

@ everyone working together
(2 players pronouncing words incorrectly
(® teammates acting fast

@ students using correct pronunciation

5. How does the game help students learn?

@ It helps players think more about playing than making mistakes.
(@ Players learn to worry less about winning.

@ Students can feel more pressure when speaking.

@ The game helps students avoid asteroids.

®

one week after the study. The recordings were analyzed for speaking speed, fluency, and the
number of pauses.

[71 The results showed that students who played the game were rated higher for oral
fluency by their teachers than those who did not play. There was no big difference in
grammatical accuracy, but the game players showed more consistent improvement. Students
who played the game felt less anxious when speaking during the game, but it did not make
them more motivated to speak in class later.

[8) Still, Spaceteam ESL offers a fun way for students to practice language without the
stress of typical face-to-face communication. It can be used in the classroom or at home,

providing an exciting way to practice English.

(i) *ESL 5

He LCDEFES . English as a Second Language DM,

*asteroid(s) [NEE)

@

6. In the experiment, what was the difference between the two groups? [E

@ They practiced with different words.
@ They spoke about different topics.
® The time limits were different.

@ The warm-up method was different.

7. What did the result of the experiment show about the students who played the

game?

(D Their speaking fluency improved.
(@ Their grammar improved.
(® There was no change in their speaking ability.

@ They began speaking more in class.
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[ A local confectionary manufacturer famous for its Marusei Butter Sandwich cookie
will open its first overseas store in the United States in October. Until now, Rokkatei, which
is based in Obihiro, has had outlets only in Hokkaido. lts original policy was not to open
stores outside Hokkaido.

2] Rokkatei sweets are extremely popular with foreign tourists. However, no matter
how high the sales were, Rokkatei did not expand outside Hokkaido. “We do not wish to try
too hard to increase the number of outlets or sell our sweets,” says a spokesperson for the
company. “If the company increases the number of stores, production will not be able to keep
up. If it builds more factories, maintaining the products’ quality will become a problem.”
These ideas have kept Rokkatei from opening new stores.

[31 Even now, the company says it is not entering the American market for sales
purposes but for training employees in customer service. The first store to be opened outside
Hokkaido will be located in a Californian shopping mall. Some 13 products, including the
Marusei Butter Sandwich and Daiheigen, will be frozen and flown from the factories in
Tokachi. Keeping in mind the preferences of Americans, the company will not send products
featuring anko (sweet bean paste} or those with nuts whose flavor will change when frozen.

[4] Why choose now to open its first overseas outlet? According to the spokesperson,
the company is having an increasing number of not only foreign customers but also
jobseekers from overseas in recent years. Staff members face situations in which English
language skills are required, and training staff at the stores in Hokkaido has its limits.
Therefore, the company thought of training the employees abroad through interactions with
people from different cultures.

[s] Rokkatei plans to send three employees to its store in the United States. However, it
will not set a sales target nor is it planning to open more stores overseas. The new outlet will
focus on employee training. “We are certain that by gaining a lot of experience overseas, the
employees will help Rokkatei make further progress,” says Fumihide Oda, chief executive of

the company.

5. What does Rokkatei think about their staff learning English in Hokkaido?

@ It is not good enough.

@ It can cover all situations the staff members need.
@) It is the best way to train staff members.

@ Tt is too expensive,

6. What is Rokkatei’s main goal for opening a store in the United States?

@ to make a profit
@ to increase the total number of Rokkatei stores
@ to make sweets that are attractive to foreign customers

@ to increase the skills of Rokkatei employees

1. Before the new store in the United States, where were Rokkatei stores located?

@ all over Japan

@ only in Hokkaido

@ in Obihiro and overseas
@ in Hokkaido and Tokyo

2. What did Rokkatei worry might happen if it opened stores outside of E:‘
Hokkaido?

(@ The factories would produce too much.
@ There would not be enough customers.
(3 The price of its sweets would increase too much.

@ The quality of its products would decrease.

3. What is true about the products that will be sold in California?

(D Rokkatei specially chose sweets they think Americans will like.

@ The sweets will be made fresh in the United States.

(@ The stores in California will have all of the same sweets as those in
Hokkaido.

(@ There will be 13 products made with sweet bean paste sold in

California.

4. What is one of the reasons Rokkatei staff members need English skills?

(@ They need 1o train customers how to make Rokkatei sweets.

(@ There is a decreasing number of foreign customers.

(@ Foreigners want to work at Rokkatei.

@ The staff members interact with people from different cultures less

frequently.
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Situation: A conversation at a hotel

Guest: Excuse me. Are you the manager? I would like to make a complaint.
Manager: Yes. | am Yamamoto Kenji, the floor manager. What is the problem?
Guest: 1 booked a room with an ocean view. ( )

1 paid extra for an ocean view, so I would like you to change my room.
Manager: 1 apologize for that. I will fix the mistake immediately. First, let me confirm

your reservation on our computer database. ( )
Guest: Yes. It is Tanaka Akane. I booked a single room with an ocean view.
Manager:  Thank you. ( ) 1'will change it to one with an

ocean view right away. ] am sorry for the mistake.

Guest: Well, okay. ( )

Manager:  If you could please take a seat in the lobby, I will let you know as soon as the
room is ready. It should only take a few minutes.

Guest: Alright. I will be waiting in the lobby.

Manager:  Also, please accept this coupon for a free meal at the hotel restaurant as an
apology. ( )} Once again, I apologize that there
was a mistake with your room.

Guest: A free meal? I appreciate your apology.

Manager:  Thank you for your patience.

|_Peziliid

@  Yes, it looks like there was a mistake when assigning you a
room.

@  When did I have a seat in the lobby?

@ Itis open from 11:30 a.m. to 8:00 p.m. for lunch and dinner.

@  The view of the ocean was really good, but it is too expensive.

®  The ocean view rooms are fully booked.

®  What should [ do now?

@  However, when I went to my room, it only overlooks the
parking lot.

How long were you planning on staying at our hotel?

@  Could you please tell me your name?

Jory
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1. We were absolutely ) at the natural beauty of places in

Australia.
(D amaze @ amazed
3 amazing @ amazement
2. Helsinki ( ) to be one of the fastest growing cities in Europe.
@ said @ says
@ is said @ is saying

3. Did you understand (
again.

) the author was saying? If not, read it

@ what
@ that

@ which
@ whose

4. Please help (

) to a cup of coffee or water in the back of the

room.
@ yourself @ myself
@ oneself @ themselves
5. I'm going away next week. Could you take care of my dog ( )

I come back?

Dby @ before
@ while @ until
6. A: How ( } do trains run between the two stations?
B: There is usually one every 15 minutes.
(D seriously @ temporarily
@ frequently @ particularly

)
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(1] For over 25 years, on the first Sunday in May, thousands of people from more than
120 countries get together and celebrate World Laughter Day. And what do they do? They
laugh and laugh ... and laugh! People from “laughter clubs™ in cities and towns across the
planet invite their friends and family members to join them, usually in public spaces. One
very large “langhter event” took place in the year 2000, when 10,000 people of different ages
and backgrounds gathered in the Town Hall Square of Copenhagen, Denmark—to laugh!

21 The very first World Laughter Day took place in 1998 in a park in the city of
Mumbai, India. It was organised by Dr. Madan Kataria, the person who also founded
Laughter Yoga. Laughter Yoga is not about thinking of something funny, but it is based on a
series of easy-to-do exercises that include the act of laughter. Like other types of yoga, it
supports our physical and mental well-being. One fascinating point that Dr. Kataria makes is
that for the body, there is no difference between “pretend” or “fake™ laughter and real
laughter. As long as the laughter is deep or hard, it doesn’t matter. After regularly attending a
“laughter gym,” you begin 1o feel the physical and emotional benefits.

[3] Deep laughter causes our muscles to relax, which belps to cope with stress. During
laughter our body releases chemicals that are associated with positive events and emotions.
This can also reduce anxiety and physical pain. Like yoga, the physical act of laughter
involves deep breathing. The oxygen flow throughout our body is increased, and when we
breathe out, the old air in our lungs is released. Mentally, laughter can help us feel more
positive about life, ready to face challenges and deal with difficult situations more calmly.
There are many free videos on different social media platforms with Dr. Kataria, but—warn
your housemates or family members—you will probably laugh loudly and keep laughing!

4 Some people think that deep laughter can help with the recovery from serious illness.
*Norman Cousins, a famous 20th-century writer, certainly believed this. In his late forties
and following an extremely stressful time in his professional life, Cousins was diagnosed with
a serious illness. He moved with difficulty, he was in constant pain and he was told he had a

limited time to live.

)
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Is it true that (D very impolite @ everything @) the plate @ on ®is (© eating

(@ considered ) in your country?

Is it true that { N

(

[25 | X X )

}in your country?

2. HLBEETBLLEL, EALRLOEREIET ).

Ifyou (@ would @ what @ open @of & wereto © things @ kind
a store ) you sell?

tryou( [21 ] X X )€ X )
( I X

) you sell?

3. vYT—ABHERTWADT, ZhAYEVEICA> Ty T-RENETELv2
EwnSZEER T,

Because [ ate mangoes every day, [ (@ rare @ granted @ forgot @ for & how

@it @and ® took ) they are.

Because [ ate mangoes every day, I (

( X X

N )

} they are.

5] However, Cousins thought that if stress or negative emotions had caused his illness,
then maybe positive emotions could help him get better—and daily laughter became part of
this approach. For months, from his sickbed, Cousins watched comedy films that made him
laugh out loud. He became convinced that ten minutes of deep laughter resulted in two hours
of painless sleep, so he decided to stop taking powerful painkillers and sleeping pills. Instead,
he used laughter and high doses of Vitamin C to help his recovery. Amazingly, within six
months, he was feeling better, and within two years, back at work.

{6l Whatever the case, if laughter helps us to cope with stress and makes us feel positive

about life—then let’s keep doing it!

(i) *Norman Cousins i/ =2y - #RX v X] . TAYHDHER, Yr—F Xk,
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1. Who takes part in laughter events on World Laughter Day?

(@ people who stay at home alone and laugh

@ people of different ages and in different countries
@ mostly elderly people from Denmark

@ mostly young people from 120 different countries

2. What were mentioned as things Dr. Kataria did? |’Z|

(@ planned the first World Laughter Day and started Laughter Yoga

(@ wrote a book about funny things and practiced traditional Yoga

@ attended the first World Laughter Day and founded a park in Mumbai
@ talked about the benefits of laughter and rejected Laughter Yoga

3. According to Dr. Kataria, what kind of laughter has positive health benefits?

D only laughter that is real

@ only laughter that is done in “laughter gyms™
@ any laughter that is deep or hard

@ any light, pretend laughter

4. What is NOT mentioned as a result of deep laughter? E

(@ less physical pain
(2 more oxygen moving through people’s bodies
@ increased positive emotions

@ decreased time spent on social media

5. What were some of Cousins’ symptoms of illness?

(@ He hurt a lot and could not move easily.

@ He laughed without stopping for several days.

@ He moved so quickly that he was in constant pain.
@ He was in pain only when he was sleeping.

®
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n New research coming out of Tohoku University suggests that wasabi is good for the
ability to remember. Wasabi, a spicy green paste, is eaten in small amounts in sushi and along
with other Japanese dishes. It is made from the wasabi plant, a member of the mustard
family.

2] A recent study tested people between the ages of sixty and eighty. Some of the test
subjects took a wasabi extract nightly before going to bed. The other test subjects were given
a placebo, a fake medicine that is often given in research. After three months, the people who
took the wasabi extract had significantly better results in short-term and long-term memory
tests. The placebo-takers did not show any improvement.

[3] Wasabi was already known to contain *an antioxidant and anti-inflammatory called
6-MSITC that is rare in other plants. The researchers think that 6-MSITC might affect the
hippocampus in our brains, the area that is responsible for memory function. They will
continue researching with the hope that wasabi can help people that are experiencing
*dementia.

4] This new research seems to be good news for sushi-eaters, but alas, most wasabi that
is served in Japan is not real wasabi. Instead, it is white *horseradish that has been dyed
green. Real wasabi is difficult to grow and, as a result, is very expensive. It also needs to be

grated and served fresh immediately before being eaten,

(i¥) *an antioxidant and anti-inflammatory [HES{LAIH & AEREME S
*dementia 324045 )
*horseradish [*k—2 574 v v a2, BIEHIV] . v-R -7 O 4be

R 5N

6. How did Cousins make himself laugh? ‘Il

D by attending Laughter Yoga classes
@ by taking painkillers

@ by watching funny movies

@ by standing up

7. Why did Cousins become convinced of the benefits of laughter?

(D He thought it had helped cure his sickness.

(@ He studied it by acting in comedy films.

@ He researched it in a hospital with sick patients.

@ He dreamed about laughing after he stopped taking sleeping pilis.

8. After Cousins started his laughter routine, when did he return to his job?

@ within ten minutes
@ within two hours
@ within six months
@ within two years

@

1. What does the study say about wasabi? II'

@ It is good with Japanese dishes.
@ It is found inside sushi.
@ It is a spicy green paste.

@ 1t may improve your memory.

2. Which is a relative of wasabi?

@ placebo
@ mustard
® peppers
@ fish

3. Who participated in the study?

@ young adults

@ children

@ elderly people

@ middle-aged people

4. What was the difference between the two groups in the study?

(D Only one group took real wasabi extract before bed.
(2 They did not go to bed at the same times.

3 The number of people in each group was different.
@ One group was older than the other.

5. What does the hippocampus do?

@ It reduces pain.
(2 It manages our movement.
@ It controls our memories.

@ It cleans our bodies.
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6. Why isn’t real wasabi commonly served in Japan?

(D Horses might die from it.

(@ Making it is costly and troublesome.
@ Our growth can be affected by it.

@ Some people think it is too spicy.

@

WV ROEXZTRILZOLRLENLE () 2. O~O0BRE,>ZREFA—DF
DEP. FIENBEMICI I LEEL,

1. Your first version was well done, but the revised one is ( ) better.
@ far @ many
@ too @ very
2. The company ( } its operations in Osaka nearly 70 years ago. [E
D starts @is starting
@ started (@ has started
3. Air conditioners should be cleaned regularly if you don’t want ( )
to break down.
@it @ him
@ them @ us
4, A: Your haircut looks ( )
B: That’s right. They cut it too short.
@ badly @ terrible
@ good @ wonderfulty
5. During my childhood, people often asked me { ) I wanted to
become a doctor like my parents.
@ who @ that
3 what @ if
6. Ifit( ) for the internet, I would never be able to keep myself up-

to-date with the current issues.

D was @ were not
(@ had been @ have not been

©)

I xOEFEO( YEANSORRLENL L%, O~QOERNLLZEAZTH
—OPORY, MEOREWCI—s LA BRRE—ELAIEZSRL)

Stacy: Hey, Mark. Are you OK? You don’t look so good,

Mark: Hmm? Oh. Hi, Stacy. 'm OK. ( )

Stacy: Did you stay up late studying for today’s test?

Mark: Wait! The test is today? ( ) I'was working at my
part-time job until 2 am.

Stacy: Why so late? Don’t you usually finish around 10 pm?

Mark: Normally, yes. But two of the night shift people were sick, so my manager

asked me to stay and help him.

Stacy: Ah, Isee. ( )
Mark: Exactly. So, I stayed and helped. I didn’t get home unti! around 3 am. By that
time, all [ could think about was taking a shower and going to bed.

Stacy: Well, don’t worry. ( ) Tcan help you study until
then.
Mark: Thank you so much, Stacy. You're a life saver. 1 don’t think I have my notes

with me though. Can we study from yours?

Stacy: No problem. (

) You’re paying.

Mark: Sounds good to me.
W3R

@  Saying “no” was a good idea.
@  But after the test, let’s get some coffee.
®  You should go 10 bed early.
@ 1completely forgot about that.
®  1slept very well last night.
®  It’s hard to say “no” in that kind of situation.
@  Ijustdidn’t get enough sleep last night.
The test was yesterday.
®  We still have an hour before class starts.

Vv oxe( JADEE () %, AFEOXICAES LI CAE~NER T, HESNAHIC
CHBHLONESEMEORERICv— s LAY,
L YA a—-FoshrfctREMOALXIF LB R ERMT B e CE %2,

The Silk Road (D to @ of @ peoplein @ the world ® allowed (® exchange
@ different parts ) new ideas.

The Silk Road {

(

}new ideas.

2. BEBRCDEEFALT, 20RO TRRAECAF Y B TEAd ok,

During high school, he suffered ( D him @ a knee injury @ sports @ prevented
® from playing (® which ) in university.

) ( I )

) in university.

During high school, he suffered (

3. RREELORTHBL LM, ZThEDEFICDLTIEEAEAS By,

Tknow (@ what @1 () except for @ learned & have () these places
@ little about )} from history books.

i ) ) X )

) from history books.
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| ROEXEFATUTOMVICERILREL, BREETRTO~OQOBREOT A HBH some animals. An ingredient in chocolate is poisonous to dogs, cats, parrots, small rodents,
B & O&—DEY, REDREMICY—7 LEE L ([ RORPIERESERT) o and some livestock. Their bodies cannot process some of the chemicals found in chocolate.

Therefore, people should enjoy eating chocolate, but never give it to their pets.
(11 Chocolate—there’s nothing quite like it, is there? Chocolate is simply delicious.

What is chocolate? Where does it come from? Originally from Mexico, cacao beans have
been used to make chocolate for centuries. In fact, the history of chocolate goes back at least
4,000 years! The Aztecs, who lived in that region, belicved that their bitter chocolate drink
was a gift from heaven.

2] The Spanish explorer Hernando Cortez went to America in 1519. He visited the
Mexican emperor and saw that he drank cacao mixed with vanilla and spices. Cortez took
some cacao home as a gift to the Spanish King Charles. In Spain, people began to drink
Cortez’s chocolate in a drink with chili peppers. However, the natural taste of cacao was too
bitter for most people. To sweeten the drink, Europeans added sugar. As a sweet drink, it
became more popular.

[3] Chocolate’s popularity continued to grow. By the 17th century, rich people in
Europe were drinking it. Later, people started using chocolate in pastries, like pies and cakes.
In 1828, Dutch chocolate makers started using a new process for removing the fat and
crushing the cacac beans. The resulting powder mixed better with water and sugar, so other
chocolate makers started trying new recipes that used this type of chocolate.

[4) Later, people started mixing sweetened chocolate with cocoa butter to make solid
chocolate bars. In 1849, an English chocolate maker made the first chocolate bar. In the 19th
century, the Swiss started making milk chocolate by mixing powdered milk with sweetened
chocolate. The way of making milk chocolate has not changed much since this process was
invented.

[5] Today, two countries, Brazil and Ivory Coast, account for almost half the world’s
chocolate. The United States imports most of the chocolate in the world, but the Swiss eat the
most chocolate per person. The most popular chocolate eaten now is sweet milk chocolate,
but people also eat white chocolate and dark chocolate.

[6] These days, chocolate is often given as a holiday gift. A common Valentine’s Day
present is a box of chocolate candies with a card and flowers. Chocolate is also sometimes

given for Christmas and birthdays. However, people should be careful. Chocolate is toxic to

@ @

1. How old is the history of chocolate? 6. Who buys the most chocolate from other countries? ‘I‘
(D about four centuries © Switzerland
@ exactly 1519 years @ The United States
@ less than a century @ Ivory Coast
@ over 4,000 years @ Brazil
2. What made the chocolate drink more popular among Europeans? IZI 7. What does the article say about giving chocolate to your pets?

@ adding cacao @ 1t's okay 1o give your pets a little bit of chocolate.

@ adding chili peppers @ It’s not a problem if it is your pet’s birthday.

@ adding sugar ® It could make your pets sick.

@ adding vanilla @ It might make your pets toxic.

3. Who developed a new cocoa powder that mixed better with water? !I]

@ the Dutch
@ the Aztecs
@ the Spanish
@ the Swiss

4. When was the first chocolate bar invented? III

@ 1519
@ 1600
@ 1828
@ 1849

S. How is milk chocolate made?

@ by mixing sweetened chocolate and cocoa butter
@ by mixing powdered milk and sweetened chocolate
® by mixing powdered milk and bitter chocolate

@ by mixing milk and cocoa beans

® @
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Il ROEXEFATATOMNIEZ LSV, BERTRATO~O0RREOT I LT
BN EOE—DEN. FECREMICS—I LASZY ([ ) AOBTHREESERT) .

1] Venice has been called “the most beautiful city built by man,” and is also considered
by many people to be the most romantic city in Europe. The city was founded almost 900
years ago. Its coastal location helped it to become a major economic and military power, and
by the 15th century, Venice was the wealthiest city in all of Europe. The strong economy
made it possible for rich Venetians to build huge palaces and to support the work of talented
artists.

21 Venice’s location on the east coast of the Italian peninsula made it easy to trade with
the Muslim world. Many Venetian businessmen traveled in Asia. Some of these travelers
were the first Europeans to visit Asia. The most famous of these travelers was Marco Polo.
In the late 13th century, he spent 24 years on a trip that took him all the way to China and
back to Venice. His stories about his travels introduced previously unknown parts of Asia to
Europeans and inspired the explorations of Christopher Columbus.

31 Today, Venice is a major tourist attraction. Each year, about three million people
visit the city. They come for the history, the art, and the architecture. They also come to see
the canals of Venice. Venice is unique in that all transportation within the city is on water or
by foot. The traditional method of water transportation is the famous gondola. However,
gondolas are now used mostly by tourists. These canals, along with its art and history, make

Venice an important cultura} heritage for the entire world.

®

6. What is NOT mentioned as a reason tourists come to Venice now?

(@ to see the canals

@ to look at the buildings

® to view the art

@ to ride the theme park attractions

7. Who most commonly uses the gondolas in Venice now?

@ tourists
@ locals
@ businessmen

@® European explorers

1. Why was Venice able to grow its military and economy?

® because it was beautiful

@ because it was founded 900 years ago
(3 because it was near the ocean

@ because it had talented artisis

2. When did Venice become the richest country in Europe? E

@ the 1300s
@ the 1400s
3 the 1500s
@ the 1600s

3. What were the first Venetians to visit Asia most likely trying to do?

@ make money

@ study Islam

@ go sightseeing

@ trade with other Europeans

4. What was special about Marco Polo’s stories?

(D They were written about unknown European countries.
@ They were about the explorations of Christopher Columbus.
(® They were written in Chinese for an Asian audience.

@ They were about Asian countries that were new to Europeans.

5. Now, about how many tourists come to Venice every year?

@ 30,000

@ 300,000
@ 3,000,000
@ 30,000,000

®

It RozFED( JITARBDILRLEYE LD E. O~O0EREA L ThEN
—DF0RG, FEOCBERICT~/ LASV GERBE—ELIEALV) .

Saya: So, Miki. Have you decided what you are going to do this summer vacation?
Miki: Actually, I am going to travel abroad. I'm thinking about going to either
France or Singapore.

Saya: That is exciting! Where do you want to go the most?

Miki: I'want to go to France. ( ) They can give me

some money to travel, but I would still need to save more money by myself.

Saya: Isee. (

already earned for the trip?

} Can you use the money you have
Miki: I could, but I don’t have enough saved. I would need to work a lot more, and

Saya: Well, school is very important. ( } Ithas
delicious food, and it is closer to Japan than France.

need that time for studying.

Miki: It does sound very fun. There are interesting sightseeing places. 1 could also
practice my English while I am there.

Saya: I went to Singapore a few years ago and had a great time. The night view of
the city was beautiful. The people were also very kind. I think you would
have a wonderful trip.

Miki: 1 didn’t know you had been to Singapore! ( )]

Saya: 1 would love to. I can tell you more about my recommendations for food and
sightseeing,

Miki: (
summer plans!

) Thank you. I think I have decided on my

WERE

Could you give me some travel advice if I went there?
How about going to Singapore?

However, my parents think that France is too expensive.
I already have enough money to go there.

Don’t you have a part-time job?

You finished telling me all about your trip to Singapore.
1 wouldn’t recommend going to France.

That would be so helpful!

You still need to get a part-time job.

[CRCESNORGRCRCRENS)
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1. He didn’t know where John was, and I didn’t ( )
@ also @ either
@ oo @ neither
2. Our company will pay for employees ( ) wish to have an

influenza vaccination.

@ what (@ which
@ whose @ who
3. Doing good research is extremely ( ) and expensive, and few
people are trained in it.
@ difficult @ difficulty
@ difficulties @ most difficult
4. Of all the students, Miki was the ( ) to complete the task.
(@ quicker @ quickest
@ more quickly @ most quickly
5. The teacher decided ( ) the lessons to match the students’ English
ability.
(@ will adjust @ adjusting
@ to adjust @ have adjusted
6. A: Have you ever been to the Eiffel Tower?
B: Yes, I"ve been there ( ) times.
@D little @alittle
@ few @ afew

)

( [—# C) 2 528H

v RD( YADE (B) &, BABOXIIES L5 ICHABAT, BESNIBAIC
KBHLODESEREDEERII -7 LE .

L BEEHCE > TAEERLOTRD ) B X v,

Heis( D that @ the company @ be @ cannot ®so © he @ important
@ to) replaced.

He is ( X X X ) ?EE’

{ X ) replaced.
v
2. FLHogiR3loARBEE 20T, KEOHMKEL LS LFEES B0, B
DA BRB G2 T, Fﬂ
1 was a shy child, so it (@D my hand @ for ®took @ me @ some courage EE

®raise (D10 ) to answer the teacher’s question.

1 was a shy child, so it ( )¢ X - hi¢ )

( X ) ) to answer the teacher’s question.

3. ay TEHlo k., HERBABL ZhokIELIS L LCHAEEBICBS L,

After breaking the glass, she (D if @ tried @to @had & nothing ® pretend
(@ as ) happened and went about her day as usual.

After breaking the glass, she ( X X )
( ) X I8 ) happened and went

about her day as usual.

Bl TREMOECATEHET S 4 AOBMORBKLSVTRSTEARTV. 229K EREL
TOWRBEERMOF LRUR I,

Liulokiad
Kei )
Robert @)
Yuka 3)
Scott )
[OF 33 [(OREE > (@7 2a—RA2bit=2
()77 = L EER (&)1 BRI IBPTIERE L T v

B2 ROBACBILAHERET B REFOE ATV IARBTHRICE U HRTL,

RET 28

) &E

@) N x>7

(3) 7Ia-ZXAYbsS—2
(4) 7= e BEE

B3 TTIa-XALEA-2IAT Y EXHABhERABRTHRICESR IV,

Ba THB (2) tRIAC. BROCEBRECOLHICBITIYRRH LN, TOBEEE
HTEABTHECT OB,
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(1) ROFEXEHRAT, TOMER 2TV, Bl THREM~@EFINZBEMOABEEFTTT . XFTRRONTVWZL0E 22FU%R
Japan's cities may be typically clad in #1 concrete, but there is one reliable source of verdant life

#2; (1) shrines and (2)temples. X,
Scientists have found impressive biadiversity in the well-preserved frees, ponds and gardens
d with {2)shrines and {1)temples. And in K. (3privately owned urban gardens were o BHELEMSBETE B

found fo contain species of animals, plants and insects that no longer lived in the surrounding mountains

and protected wildlife areas outside the city. b, #ABBEIEEL TV

a This discovery tracks with research in the Amazon rainforest showing that (4)areas of forest

managed by Indigenous tribes tend to be biodiversity hotspots. One lusion: _(A)Humans don’t always o ABOFEIMASNTND
need to be destructive = 3 forces on the environment, and in fact, they can be positive influences on

ecosystems. d. AMOFH A STV
?EE “Here in Kanazawa, the link between culfure and biological diversity is very clear,” says landscape

architect and researcher Juan Pastor-Ivars. “We have urban gardens where the owner is making traditional

crafts like lacquerware &4

or dyeing clothes, using the biodiversity as inspiration and a place to work. And 2 £#9FHMEbiodiversit) 1220 T, AXFRERLSATVEHDIR T RSN TVEVD

each of these small green cells is very important fo the overall biodiversity of the city.”

SO The planet is in the midst of a biodiversity crisis that dovetails with 5 the climate emergency. A DI F ERALRTL,

2022 World Wildiife Foundation study found that wildlife populations have declined by an average of 69%
™ in the past 50 years, and it is estimated that half of all species could be extinct by 2050. Deforestation, (1) EMBBRaAbNS . BANESE LT 69%ETT 5.
Fﬂ invasive species, polfution, overfishing and climate change are all major contributors. Biodiversity loss

threatens agriculture, medicine, tourism and more on a massive scale. (2) BMRRLEAOEMSHEELRBTLEHT,. 188 NEHNERLHKISML TV3E,
% In response, 188 nations from around the world came together at the U.N. Biodiversity

Conference (COP15) in 2022 to adopt a global biodiversity f: k. The ag; included targets (3) £MSHKEE, AROEBOREBIIZCOMNEELLLT,
— to address exploitation and unsustainable agricubture and finance structures to drive sustainable i

“(In cities,) biodiversity addresses multiple benefits — human wellbeing and health, and climate (4) BEARLIBCHVTENBRESA R DN TR, SHNEESH S,

change adaptation,” says Thomas Elmquist, professor in natural resource management at Stackholm

University. “With climate change, we have a whole range of changes that we cannot anticipate, and the only

way we can meet that uncertainty is by maintaining high biodiversity.” M3 EESTHBAIOLFICHENLHEEE, 100F~150 FRENVHABTHALL IV, BE
Meanwhile, many developing countries are facing biodiversity decline, mainly for economic reasons.
“People are in debt. They don’t have any other option than to exploit natural resources,” explains BMogno ( YIERALAXFRERALG TV,

Himangana Gupta, a research fellow at the U.N. University Institute for the Advanced Study of
Sustainability (UNU-IAS). “Japan doesn’t have this problem, and we see many traditional practices still
alive in many places, however local governments need to step ahead on popularizing what they're doing to

promote biodiversity.”

38 The Japan Times (2023). “Kanazawa sets an example for badly needed biodiversity policy in Japan.”
&Y — R, —EUET

5% | *be clad in ~(Z@BbHNT
E2:verdant life RBHRESOES
$E3 i destructive BUIZEYY

34 lacquerwore F8

SE 5:dovetail with —#1#22%
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— % Fﬂ EE Oftz [—#& A1 (1 A258)

( [—#A) 1 258 )

LERBIE, BFRBICERIROEEED L,
H=10, C=12, N=14, 0=16, Cu=64
0°C, 1.013 x 10° Pa TORAEDE A 6H % 22.4 L/mol &5,

M4 REOBMBICPES SEAL LCTRBCBYEECLOE, ROR
REh o—oE~, [ 4 ]

SEERE B=8.31X 10" Pa - L/ (K - moD) &4 5, O B~1ZEORHE, BEXRTHYTSTERRAETH D,
77 5 F—FEHiE F = 9.65X 10" C/mol © TROFMBEOBROTEAME D,
@ TaArYEBREBOFFIL, 2HEOBA ALY B,
@ ~orvORTHE, 1TEOEETZ LD, THEOEETHD, E
B rom @ i~0sas, wEES 1 M7 O BHARABEHA)OEEIRFFHIFTHY, RENMLORTLREL E
[ LA
M1 AREKICET e LTHRYEELLOY, BOBRED— 8, ?E
(1]
BI5 w23y ya, RPN 243 ThY, BHRE Mg, Mg, Mg i
D mEELE FACEEILARBEETHS, D3 ODEERBILIBHBEFEET S, 205 H, »Mg OEERIT 10%Th
® BHMETI—v, EeLARETHD, B, PMg OBEL L LTRGBYRIIES, BORRES S — o, =
G #HIVREARRKTIOT, KFILRET D, KL MMg Mg, “Mg OERIEOENERE, Theh 24, 25, ﬁ:ﬁ
@ EENECHENSSS AEDS L, BlEOERITZANT 5, 2635, [5 % E'E
® RFHEL, FRCEERHREOARETHS, E

D 55 @ 660 @ e @ 70 & 5 ® 80

M2 7AarRETEAUETRBE oA 4 &, HOBRBNL—D®ES,

B8 KoRt(a -ICYTIEDTHE, ROBRE, L — T OB,
a-[ 8] v-
© 8 @ Mg ©® F @ A ® Liv
a FUAVBICEENATET, TOKRLEMWITEMATLRELTE
EEELD,

B3 HTFADHEEIIZEENH L8, HFREL L TIBEDCRN O,
ORI S —2®s, [ 3 ]

b AEICRLELSHFETIEEIXRTALTHY, BADRESERT.

O FrE=T @ AE @ ER ©® Kk © Ay [CIRY ® N O @ Na ® Mg

@ @

B2 wom @I~HiErs. WmsEs8 M 14 ) B4 BERHOABILS U 7 5AREHE 10.00 mL # ERICT =248~ —IC L
By Lok, SOIEREEMAT0.050 mol/L @ = VEEKIFHE T X
ELlbIs, HEDKRAETIIY = VKKK 8.00mL#HLE, TO
e —
M1 K547 ABRHICEDSE, 0°C, 1.013 x 10° Pa THEEITR L 27 v (a - ) icER L
BB, BLESLHEEY, BORRENL OB, KL, NS4 FI:E
TAAQEET L6gemd LT 5. [ 8 | & a BETHOABRLS U ¥ AKEE 10.00 mL #1200 & HERBEL L iEEE
TROGEERDDE, EORRENS— B, =
© 210 @ 510 ® 640 @ 810
® 1000 ® 10000 @ ralwh @ ARAVYvH— @ ARTTA=

@ F—rly b ® BRAESy b

2 14mol/LO7 »E=7ADEE N~ MEE (%) L LTHEbEYR

BEL, BOBRENS—DOB, AL, 7T =7 KOBEX0.90 b T OKEEEY ) v AAKEROBE (mol/L] & L TR LEL 2EES,
glem? &4 2, [ 9 | % HOBRF N B — 2%~ [ 12 ] mol/L
@ 0010 @ 0020 @ 0030 @ 0040 & 0.050
O 21 @ 24 @ 26 @ 21 & 24 ® 26 ® 0.060 @ 0.070 0.080
M3 koRiSa~c 3L, TREACHHEB TV ATy K o0—Y —0OEH M5 BEEEOKBRT TR A BY T UL LBEIEKER, ROLI
BRI ABEE LTEHALL TN LR END, BLES2L0%, $0E BiET 3, TOMN @ -bIizEx &,

WD H—D%E~, | 10

a HSO04~ + H:0 — 5042° + H30"

2KMnO4 + 3H2804 + 5H202 — K2804 + 2MnS04 + 502 + 8H20

b NHs + H:0 —» NH." + OH™ a RIEOHE Ty AV RFOREHOELORE TN Hh, KD
¢ CHsCOO" + H:0 — CHsCOOH + OH ELRMEE, % ORRED -0, [ 13 ]

© a @ b B ¢ @ akb ® alke ® bre ® 1 @ 2 @ 3 @ 4 ® 5 ® 6

@D akble

b FALBROMERIE, 0°C, 1.013 X 105Pa T11.2 L Th-7,
RIS L@~ A BA Y v AOBER (mol] & L THLIES2%E
%, EORIRED b — 258, mol

O 02 ©@ 04 @ 06 ® 08 ® 1.0 ® 12
® ERIER 55 2 1] @ Ex i 55 2 Al
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il

Otz [—# A1 (1 B25R)

110

FEIB wome@I~5Eak, @Egs 15 M 21 ]
M1 K3—-10, KORERERLTHS, FTOMV(a-bIicEx L,

(Pa)

BE 9]
[@3-1 KoRER
RBEAKDEREERL T D,

a [@3—1F0# AT, BT, CTOMAE L LTELVLLDE, %o

REE B — DB,

AT BT cT
ARRESR | FEEAR | BAELR
KREs#H | mAeds | REESR
AEEHR | AZEGH | BARGR
SEERGR | BRER | ERESR

mAzdE | EREAR | SEEHR
BRARERAR | REEGR | KRN

208 6o

b EMB3—1IcMTIHRETHS, HRLELRLOL, ROBRYAL—D

® ATOREE 000°CThHS,

@ ABOEAZ, 1.013x 10°5Pa TH 5.

@ A BT, BELBELKEREELTWD,
@ EHBELARBL, BEMETT 2,

®

B4 SE{EHI() CuCl AN BEX DRI T 2B TH D, EMT ~TiH
TREIHFNL LUCKEOMEGE L LTRBELRbOE, ROBRENS

I,

A& B AV TS (I CuCle KR % 2.0 A DEFR T, 324 108H
BERNMLE, TR, (7 o 4 el [ 9 |er@s g

L.

7 A 7 I
[0} 1 B3R (24 1.28
@ i BE = 5.12
@ i 44 [ 1.28
@ [ H# =373 5.12
® (=] Bh % [ 1.28
® PEAT Bl 5 1 5.12
@ [ 45 R B8 1.28
wh % Bz 512 |

M5 ROREO~@BRTERECHD &, B vk L &L > TR
RECBHT 0NN, RLBERLOE— DB,

NH; + HeO 2= NHs' + OH~ (NH(CL £/ 2 5)

NH; + H:0 Z—2 NH:' + OH™ (€3 ]

2NHs =2 N» + 8H:  AH=92kJ (BEEEMAS)

N:+ 3H; == 2NH:  4H= —92kJ (B L7 NHa 2R D<)

® e o

M2 KiEALSg% 27°C T3O0LOERICANIZEZS, RIFADENIX
3.1 X 10'PaThotk. RFEAOHTERL LTRLELS 25MEL, hoO#
WAL B — DB,

@ 10 ® 20 @ 80 @ 40 ® 50

M3 A AFEROK~OBERIIETHIXETHS, TOM (e DICEZ L,

BEQEIET MY 7 A2KICARD E, TOXREND Na™, CUAERT
B, Na'kASFo[ 7 |&, ClrakaFol 4 L #@Eamisncsl
FhHoTEELT S, 0BRSRE[ 9 LR, A4V ERFTHE, Na*
L Ol BA AV ERIC Lo TR ETDNT NS, LnLins, #ik)
MU GATRAAVESGLV L] T CEBRELOPDERKE VDT,
B MY T aEARE<BEIFS, —F, [ 7 Wk 3REROBRLY
LA A AR sREV] T, KRBT,

a FEWMT~7ICEHTREIFNOMEEL LIRLELRLOE, #%o

BRI & — D,

i i
@ BERIAF ARFn
@ BRI F BN A&
@ BRI T i
@ el S Jk#Fn
® KERF BALAE A
® RFERF (S

b ZEMTICLTHEELEAWE LTROVELRLOL, ROBRENL

o,

® HCI @ KCl @ BaSO: @ CaCl

®

FAM womv @I~ 82y, MEES 2 |~ 28 )

M1 7rE=TICMTLTOMa  b)IZEX L.

a TrESTERESEDL DT EROBET~IOEBROHEEYE
LTELL D%, BORRENL—DE~,

T TrE=TRENBTE,
A LT =T L EKERET N D LADREBENRT D,
7 S AHEBERIGEE D,

7 b B
O) iE E 3
@ E E
@ E
® E ®
® = E E
@ = E
=




— %

[al &8

Otz [—f A1 (1 B25H)

b TUESTIHMEL TS CO LA (I—Rr 7 ) —) OBMATH
D, TUESTERTEZRAFFE LEBRELRFIC AN HITRENE
HENTND, TYEZT 1 mol #EZRBIMMNREEL RN E D ERINHE
HIgmL D, BREAVDERLEL, ERLAEEHRLKOEE (g OB
AL LTRLELRbOE, HOBRELD—2F,

E=F (g) K (gl
0] 14 18
@ 27 18
) 28 18
@ 14 27
® 27 27
® 28 27
@ 14 54
27 54
©® 28 54

M4 Ha~10H/F~ITiE, TLELERO 2BOLBAEOMAEEET
T IDIHL LT RERETDLECHLERSBAEOMEE LR
STVBDIEERD, RLELRLDE, BOBREAE—DEFA,

H4—1 SEBROMEY

AN
N

T
CIENEITN RTINS BN

A

0|9 0660 e el
I (T A NN N N

B2 7AsYeBRIcETEROTE a~c ODEROEEE L LTELVLD

F, B OBIREED b — DB,

a RROBAPRICBVT LERREL, TXTTAPIE&BTHD,

b Tk VEBOEER, LEMEBRRTEML, BXOMT 2R
EBRICL > THLONS,

o TR Y &R, BLEH O ARTRET D,

a b c
[©) E E E
@ E E B
@ IE B E
@ T 28 20
® = E E
® # IE =
@ ki = IE
2y 25 P

B3 Ag®, AP, P, Zn*" O ATREOSRA 42 B EOAKERIC, R
EMATEBRERI, TORBEEENIEBA L OREEL LTRLVE
LHBRLOE, BOBRENDL DB,

@ Ag*, APPY
) Ag*, AP’*, Pp**
@ Ag*, Pb**
@ Ag*, AI**, Zn®'
® Ag*, Zn®"
® AP*, Pb**
@ AP", Pb**, Zn®*
® AP*, Zn**
e Pb**, Zn?'

M5 CHiIHRUTOBRETEETHD., LAL, +HLBOERLBELT
HEAR) EBHTLE, CHiOKEFRTRERFEFCES RIS
#) CHsCl, CHaCls, CHCls, CCLiA3C& %, CH:#&HEEODLEY

D9h, BEESTOMEEE LTRLESRLOE, EORRKNE—>
&,
\ CH.
CH.CL
CHi, CH:Clo
CHi, CH:Cls, CCL
CHi, CCL

CHsCl, CH:Cl:, CHCls
CHzCl2, CCl4
CHsCl, CHCls

CCls

980 e e’ e e

Mé6 FULHFRCGHOGTFREREDE LD -7 a8 —LbmF Al Flr—
FAPLRDBENNHD, TOREYI0g C+SARRDF MY T AEM
ZI2& B, 0.045 mol DKERRE L, BEYTO 1-7 1) —1L0
FEE (HEA—tr b)) ld%s, BLELAKEL, ROBRREN»L—

o, [ 287] %

®© 9 @ 18 @ 45 @54 @ 60 ©® 9
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=]
— i Fﬂ = Otz [—# AY (1 B26R)

S [—#2A) 1 A268 )
M3 ABicEds#Effa~c DEROHEAELLTELVWL DO, HBOBIRE

BERHRE, BFRELOEREROEEES = &,
H=1.0, C=12, N=14, O=16, §=32, Ar—40, Cu=64 »o—oigs, [5]
0°C, 1.013 x 10° Pa COKEDE LM% 22.4 L/imol £ § 5,

a Motz LERHAKE MO TZAROTI L, Bk REOR T
BT A AEE S RETABT DEREES,
b BBTHEEERIECH, #7ABGDECHOIEC,

1M gomv@iI~nizzk, BREER 1~ 7 )
E : ¢ HETAEHE, BORETHRIH L TALRICES,

i Bl KDa~c CLTHED 0%, ZRENORERNH—>TOES,

a b c
?E a SCaiBERIETOH (1] o E E E

H @ I E #®
I ® 14 @16 ©® 18 @20 © 2 ® E e =

: @ T
i H ® ® E E
FI:ﬁ b B AT AR AR LR OET [ 2] ® = E
=] @ = 20 E
LE5 @ cC1 @ Li ® Al @ 0 ® B # #

E 13 r e

B4 KicESL Ll KBRABREZFTLOOBEE L LTROEL Y

¢ TE#GELOHT [ 3 |
Lok, BOBRENL-ES, [ 6 ]

© CHs @ N: ® HCN
@ CO: ® H:0 a NHCl b NazCOs ¢ CHaCOONa
4 CuSOs e KNOg
M2 MELEREBRTIEERELOBRAE L L TRVELL2LO), %O @ akb @ alkd @ b&e @ akb&d
BRI & — 282, ® bkcke
WHE WY D kERS
0] TvE=T A A AR
@ il HERE
@) EfErrY YL A F S
@ HEH SREE
® | BEEA YT A BUALfE &

@ @

M5 Plg) OMEX &k Q (mL) KENLEBESRDY, ZOBHDOEE H2M wom @I~ Erk, BEES 8 M 14 )
3R (giem?) Thbd, HEXOELNVERY Z (g/mol) & T2 & &, B
DELBEFRTHE LTRLEL RGO, BORRES B,
R L, KOBER 1.0 glom® &1 5, mol/L M1 =g/ CHOH 3 E&MBES 4L 25, 44 g O B LRESEA AL
Lz, COLEBBELETS ) —AOKR (g) & LTRLEERNES,
o PR o 1000R o, 1oooP " DRI B~ DB, g
Z(P+Q) Q Qz
@ 22 @ 23 @ 32 @ 44 ©® 46 ® 64
1000PR P
® Z(P+Q) © Tooorz

B2 KOREDI L, BURE  EACBOTERMELREVLORER
e BOBRENL—oBES, [ 9 ]

® 1o0Lo7r=y @ LOLOIZEKEE O 3.0L oK%
@ B0LOAYY ® 30LOT7vEZT

B3 A== CeHiOs 18 g #AKER LT 100 mL & Lic, ZOKERD
ENVRE (mol/L) & LCRLELLHMEE, HOBRENL —2FS,

[ 10 ] molL
® 10 @ 18 @ 2.0 @ 10
® 18 ® 20

® @
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[al &8

Otz [—f& Al (1 B26R)

4 HoBAOKEE HLEEBOKBERICETLELZA, pHER2-
1DESE L, BADKEREACTHEEB OKBRREFMEET
BDILBICHV TR LTRDBEL 20, %OEREL L DB~

] T T T 2
0 10 20 30 40

WTE (mL)
H2—1 BMADHTES: pH OBI%

EEBO pH A 1.2~2.8 DERE
ZEIRD pH 2% 4.2~6.2 DIEFE
@D pH 2 8.0~9.8 DHETIE
ZEtatio> pH 28 9.3~10.5 DIEFTE

® 8 0o

M5 KOXEa~d D5 b, TROVESRLA L L THE L bOOMEE
ELTROLESZLDE, BOBRIMNH— DA,

s BESE(D L7 A= 0 AR RIS S THOBK LB,

b B Ueh Y U AKEBICRBEAREMA TS Y ROBEEBL,
o ZEMEEEE S k& UGS¢ CERMB A B,

d ZEREEER L BE AR A RIS S TREORE LB,

@© atkbd @ ake @ ald @ blec ® brd
® c&d @ akble ® bkckd

®

EIM wom - MWiI~60Ery, REES 5 M 25 )

M1 ®3—14, YzFrxz—Fn, 28—, ROZREBBRERL T
B, TOBL (- DIEX L,

A ST FLT—F N EX WAV
(X10 Pa) 7
10.0
/ /
80 2 ! /
/ 7
1
7
& 50 2 /
i 7
£ / 7 /
:3 ;
4.0
/ /
a
2.0
i
1 A
00
i 20 40 60 80 100
B c)

®3—-1 KLKEHR

6 0°C, 1.013 X 10°PaT10mL®M A5 CHs & 40 mL OFEELRE
L, AZ v EFRERESEE, TOMW @ - IZEL L,

a COREERTROUEREXPOGUOEELE LTRLELR LD
%, BOBRPEEDb—2@ <, £EL, FEARHEESNBHEAE 1
ABLOE LTHER L,

7 e+ A4 Jo,—[ % Jco+[ T 10

et = = fes Jeo o oo [ A

[CHFTHECH T NI PO JUR U N
oo [ folm | == |3

[ PN VS U P P O O

@00 e|e|e8o

b EERTE OREOEM (mL] % 0°C, 1.013 x 10° Pa THET 5 &
&, EOBLCETAREL LTRLELRLOE, ZOEBRENS—>
B, L, AORARSEREETELL0LT D,

® 20mLEDTS @ 10mL#EPTS @ Eklew
@ 10mL#MT5 6 20mLENTS

®

a E3-1REMTIRONEDOEMT ~TITH TIHELFMELTHEEAR
L0E, BOBREN LT BN,

7T} A-( 16} o-{ 17} =[]

BELREBHEL, TETEREICH D L & ORROEN & ATEL
EGERE) Lo, —E0[ 7 B3 s HEER, BHILICRE->T
159, SEO[ 4 BB FI—ETH D, £k, HTFEANECHE
DRIEE, HFRNSBOBEOEIELY b9 _#5, LiEsis
T, B3-10BENI L, [ T JoaFRASRLEVEELLRD,

O K @ BE @ EH
@ ®< ® &< ® vE=Frz—Fai
@ =&/—n 7

b KOKOEREBRICET D XES~DOEROEEEL LTELY

L0E, HORREN SR,

T 1°CHL Y DEREOREE, BEAEVIZIRE L,
h ORREMES 25 L, KOBRIEEL 25,
* RALKREOEBT T, KEVBV=2FL—FTLDBANTEH

e,
*F # *

[} E E E

® E E

® i E

@ E

® ® E E

® T

@ ® # E

B
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— ﬂg L Otz [—# AY (1 B26R)

B2 SoKRES (1) CuSOs DIFHE (g/7k 100 ¢) i, 64 °C T30, 12°C
T15 Th5H, 12 °C OFEER (1) CuSOMAFIKIBIK 115 g 1B T,
64 °CIZfRo7n, ZORERICIE, & HICHIESR (1) EAFS CuSOs -
SH:O 2 g WM T I LB TE D, BLEYR2EEL, BOBRE,L—

o, 8

E © 1B ® 15 ©@ 28 @ 30 ® 3

?E B3 soof FERICHTZREETHS, RLESRLOL, HOBRK,G—
DR,

SMEENBED EE L b BRENL RSB 24 FIZFELRY,
Y AT, DB RN SHE, EXBSBETHD
FURREEER L DEFERSIALE D,

anf FERIZEN SRR ETH L, XOXBERRARIRD,
Bokand Micskaof REMR S EBF LT R5,

on)
©@®6 6o

B4 27°CT88X104Pa T45LOKREANSS, 0°C T10OX10°Paic
BRI AOER (L) & LTRLELREKMEE, %OBREDO— 2R

~[2Z]L

® 1.2 @ 24 @ 36 @ 48 ©® 6.0

BI6 TUESTRERLAENSRORBICL>TAREND, AR xomu@EI~DicErL, Ees{ 26 M 32 )
N: + 3H: == 2NH3: -« - (7) M1 7A0)&ROEEO—RELEEET, K4-108 ) CHERMIIES -
ERTED, RA-1DFEFROMTAZSY, EfMa~c KHTHEEIHE
GOMBERICLY, % Lmol A% 3 mol DREREDENE —F DEEEE LTRLES RO, %OBREN 6 —05~,

WR-TRRERZE, WAL LT Ue=TOERESEML, Tk
BEICET D, 400°C & 500°CKBNT, IOT L E=T OERBROME

tER3-8NERTTLL, IHIZBTIREE LTESRbOZE, %O FA—1 TRV EROEEO—REEE
ERED b OB, KL, FEORFIMb, (28] Li [Na| K [Rb]Cs[Fr
Br& A - *x
RIS a
7 —
i 400 °C REAR b
* A == 2 I w ¢
= //
;’) , 500 °C
e ’
A [/ a b ¢
& O | & = & | E = & | b e K
(SRS @ I om & | £ o= 3| K @ /)
H3-3 EMEBLTE=TOLERE €] B = & | B e ] e X
@D (& e B | EH e | K e
0] 7/*:7@&5‘2&@01%?&?’?550 ® E e BB o B e &
@ RIS (F)D 500 °C BT 5 EHELKIL, 400 °C DAL Zmam o) T e EE e & | * e
o [ R
@ 400 °C T, B#ﬁﬁk&Eﬂ;?\/%—?@iﬁkfﬁﬁ?)diﬁ-’é‘ga o) e E | B e B e
@ 500°C T, BEEELETVE=TOEREEN LR T3, 5 e E B = E x =
® MEOCEREEZEEL CHLEEL LESEHE, 400°CllBiF57

vEZT OARRIIK 3-8 OB A TREhS,
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-%8 g &8

Otz [—f& Al (1 B26R)

2 woMEBICETSRE a~c OEROHAAFYEE LTELW D%, %O

R B — DB,

a KRELoTHMINTLEI BB LY ORTRET D,
b Cu® Agid, HEBRICLMMERIZ LT D,
¢ Al% Fe 3 LUINi L, MMEHCET S,

a b c
@} E E E
@ IE I A
©) iE B3 E
@ IE i =
® # E E
® B E S
@ 2 B
® s =" B

M4 WIEETAXETHE, FMT~TIE THEBBEAOEEEE LTRY
EERbDE, BOBREN DB,

ERRFTMATHEE, 1000°CEELLLT, TRUTORET

W7 Jeo 4 |Jpsmven, shstkoRgcn 9 jeol T

BERT D,
7 A 2 T
[} B BELSR (1) 2 BAL SR (1)
@ & B (L8R (1) & BEbsa (1)
@ ES BRfbsR (1) =] BR{L8A (1)
@ # BRLER (1) 2] BESR (1)
® Bl BELEA (1) B BELSR (1)
® B B{bsR (1) 2 Bk (1)
@ 2 BiibH (1) i BR{k 4R (1)
2 BE{LER (1) 7 BEALSA (1)

M5 koxFrveZYa—n(1,2—x8 0 PF—A) BT 58 a~c DER
DEEEE LTELVLLOE, BOBRMEMNL— B,

a 2EDEJ/RTA2—NVTHD,
b K72 EOBERECETICC D,
¢ BASEHBRECRERETHIVEOP TIRLBRMIEL, TEEL

LTHIRERD,

a b c
@} E E E
@ E IE i
@ IE ® iE
@ E kS #]
® ® E E
® = E
@ i E
20 29 =8

@

3 4—1 TRINDBEA A OEHELTRLEL 2L OE, HORRK

b O,

[ 4—1 $&A 4 OEXE

~FFUT /G A A Q@ ~FY T (L) BA A
ANEH YT DA A @ ~xPvT/SDEA A
AFFUT R AT ® ~FFUT = RS EA A
AFH T = RS A 2 ~FH LT = R (D B A A

00 6o

6 ~ LA vBe7vBE, VWb C=CRSDORIRIIAA RS VELHE
BLEANR BT, VAP VARBEOMBKIIH L, MBLLEED
ok (BREEKY) OARSPRAIEL, ThbEFRBELARRIISWNTED
WU b DE, EOBRKD D — O,

HOOC,_ coo HooC_  H
/C = /C =Co

H H H COCH
v LA B 7w LB

O <A VEBEOFRT v EEL ) B EER LT, v LA VEBO
BRI 7V VEBEORA L D EY

@ VA VBOFRTvNVBEIVERBEER LT, LA VEO
A7 < ABEOBR L 9 BN

@ VUAVBOERTILBLIOEABEER LT, vLA VB
BER T ABEOREERAL

@ TENBOENY LA VLY ERBEER LT, T ALBOR
Hike L CBEEDE

® TINBOFRVLAVBEDERBEERLST, 7oABORB
ALV vA CEEL Y BN

® TVABOFEBRTLA BB EER LT, T EBROR
ke LA UBERL
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OftZ- [—f&Al (1 A268)
OftZ- [—#xB1 (2 B8 H)

116

M7 SHEORIAE, A8y, =82y, TasvEBEIIEERESER, =
Db EFRALATE 1.00 g o ¥ OBERIZ L 0 3648 L “BHERROH
ENBLLRVDOEEDRILAET, TOSBERBEORREMe . BH
WY ARMEE %, HOBREE D B — 23,

FEAE LI TBHLIRE D
RILAFOLTH HE® (g)
C AH 2.75
@ A5 2.93
@ AL 3.00
@ EX 2.75
® EX 4 2.93
® 4 3.00
@ -2 2.75
TasRy 2.93
@ Va0 3.00

XOBRBEL 7 RALAKE 1.00 g H7e D DI T Lk

M2 SFHEBCETLIERTHL, RLELRLOLY, BOBRENL—o

~ [5]

BEANBVHOMRE,
DIRBEMBSETRERIZTS L, BREEL,
BAECHEMOUE & 0,

BEFTHLL, AFCRBEORRISFREREL 2D,

® o066

B3 BMIESE LA AL BT 2R a~c OEROMARE LTELV SO
k, BOBRENL—E~, [ 6]

a NH4'id, KBEA AV OREHBEFRHET v E=T OBERRTFITHSE
L, BA#ETSETELELDTHS,

b NHa" 0 N-H#EAIE, TRTRASTHY, KJITERL,

¢ BAAIBVT, 2BA AL LBRIEST BT 4 e BT

Evd,

a b c
0] E E E
@ E E ol
€] i B iE
@ iE = B
® B E E
® " IE =
@ B B I
# # E

@

( [—#%B] 2788 )

HESHNE, EFEBIVCERRROERE> Z &,

H=1.0, C=12, N=14, 0=16, Ar=40, Zn=#65.0

0°C, 1.013 x 10° Pa COREDEAEHE 22.4 Limol LT3,
KIEEHIL =8.31X10°Pa - L/(K - moD) ¥ 5,

1B rom@i~bcrxt, wess( 1 N7 )
1 ROa~diZETIRERLDE, TAENOBEHENL DT OES,
a BTORLPHTOUNELVET

® 3H @ ¥ @ 3% @ C1 ©® “Ca

o

EHBFHLHEEEFHORPE LS F

© Hz202 @ CO2 @ CHa @ HCl ® NH;3

¢ BIRONBCRETEHEFORALK [ 3 ]

O 18 @ 248 @ 328 @ 36 © 48f

4 BRRBCHEIRIEE [ 4]

® Al @ Si ® Mg @ Zn ® Ar

®

M4 woEta- b OBFOMEERTHEL LIRLELRLOE, §ROE
REEH B — DR,

a HEEBMENMADLLRGEERELRPLERT 5.
b BOoRFAKBRTRERIEET &, RIBREILRD,

@ NaOH @ Ba(OH)2 @ Ca(OH)2
@ Na2C03 ® BaSOs ® CaCOs3

®



-%8 g &8

Ot [—#& Bl (28 8 H)

E2M womv@Wi~0wEzk, BEss( 8 M 15 )

M1 EREBCS50mLO7 AT ArdkAh, TOREERELEZEZA myg
Thot, ARICHOBMERC 50 mL ORE G 2 AR, TOTRZHE
LEEZD wmg Thot, REGOFFRERTRELTRLELRLO
B, RORREMNE~ B~ HEL, BRFBICARLT LI LRE
G, AR -BETHELDLT S,

40w o 40w, 2 wy wiwz
hadi ) 5 —2 a7z
W Wi 40w, 40w 40
wit+w;
40

B2 LBERERa~d D) HBERERETHE b0 L LTRLELR LD
%, ROBREL SB[ 9]

CuO + 2HNO3 — Cu(NO3)2 + H:0

2Na + 2H20 — 2NaOH + H:

2KI + H2804 + H202 — K2804 + 2H20 + 12
d 802 + 2NaOH — Na2803 + H20

o o

@ akb @ abke @ ald @ bikc ® bkd
® cé&d

@

M4 FERIZI10EICHRLBERMOAKELT P U LKERE =T
== 1000 mLidm 9 &0, EoiciEFERMA, iz, #K 10
mL ZHETEOBOELERR LT T o adicMAr, 2212 0.100
mol/L ? ¥ 2 UE(COOH) KEH AW T LI 25, 9.00 mL #MX 72 &
IATHEREDOENER LIz, WORW (a~c) B X L.

a THR7TABET MY VAKBROFRICEAL-ERBAL LTR
LEL RGO, EOBRRENAD oS, HEL, BEOIRFRRMDL

whorys, [ 12 ]

O *R7FA= @ AAEAy b @ AAVILE—
@ FH—nety b ® WALy b

b FHRATHEALZBREL Z2OBDELOREE L LTRLES LD

DI, ORI, L — D,

HERE A2k (4
o] Tx )= NTEVA Y ‘mENLHRBICEL
@ T —ATELAL FEH o EEITEL
1 ® AFAFLUY EaMLHEBLEL
| @ AFAAV LY EEDLREICEL

o BREOKBELT MY Y AKEROBE (mol/L) kL TRLES 2%
Eh, 1% OBHRIE S —DES, mol/L,

@ 0.090 @ 018 @ 0.36 @ 08
® 1.8 ® 3.6 @ 9.0 ® 18
@ 36

®

3 R(DoL)CHEREFEARCMAD L, ARERELRNDETD, &
3 0.520 g % 0.100 mol/L DAL 300 mL AN L 25, Epld+~
THEF e, TOMW (a-bEZ L,

Zn + 2HCl — ZnClz + Hz2- -« - (1}

a ZOBEELEZKED0°C, 1.013 x 10° Pa i 58 (mL) X L
TRGE LR, #OBRIRMED 5 — D, mL

@ 560 @ 896 @ 112 @ 134 @& 179

® 224

b RISHEDOHEEBEOBE (mol/L] L L THOLELZLOE, BOBRE
M=, L, RISHZIEBV THEBROERELI 2L L

T 5. Emo]/L
@ 0010 @ 0028 @ 0037 @ 0047 & 0.056
® 0.064

®

EIBW rom-@i~5icsrs, mass[ 16 M 22 )

M1 H3-10L52EI0LOFBRALEH6OLOAERBA Ay Clz
Lo THEBINEBR DD, FENOREL 27 CREALATEY, &
BAIIL2.0X10° PaD A4 3%, 2588 BIZid 3.0X10* Pa OERENEA
ERNTND, 271, 27°CIiki) 5KADBAMAESRE% 3.6X10°Pa & L,
WRERSOBHMIERTE LD LT D, ki, EUDREDEN, KicE
T LREOPMERTBRTELLOLT S, THIZBT S TOM(a -

bICE AL,

R3—1 FBALEEB

a BBARLHAERLAZ L OHEE (mol) & LTRLEL LHES,

HOBRRED B — DR, mol

T 10x107° @ 23x107° @ 32x107° @ 1.0x107?
® 23x1077  ® 3.2x107%

b omyy CEBVT, RENOEAKFRAESE. TO%, BBAO
[ E GRS E T, +HAMENEETS L, BBAOEER 27 °C
KRk, SOEEORBANLE (Pal L LTRbLELAKBE, #
DBPED B~ DA, Pa

© 12x102 @ 1.4x10? @ 1L6x10% @ 1.6Xx10%
® 1.4x10¢ @ 2.2X10¢

@
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B
- ﬂﬁ iE Otz [—#B)Y (2 B8 H)

B2 KOXEHOZRT~HICETHELBNOMEE L LTRLELRLO M4 BE—FEOLLT, —EROKCERTIERORLENOBHEIION
%, HOBRAED H— 2, T, FOM(a-b) &z &,
s = EEDH 2 <ot/ BN , ey 4 Ty I T
—RERT D, ZOLELERBONME THROFOLET AL E— D% BELTROBES 0L, ROBRENG <. [ 20 ]
E§ BELEE LTHAY TS, S0LdRERECE T HROMAY I,
TIAE—ERERDRETREN, —EENBTIHEOH ORI ® @
¥—REXRTOCHASND, LFEREONEEBTIHED L= ¥
;%E NE—DBEET VI NE—EREWOAR TEL, (KERSIKEITS
VAR EERRIEE Y S Ak B, g %
= Bl RSO bDT Y H AL —RERAD bV FAE—50 b & &
[7 Emer, somtisnsey] 41 REThy, RE=VHLE
— —i_ Y ol as, FRICHL, REHO LTV S —RERE 0 0
o E 5 0 E A
ﬁ:ﬁ nyozrrae—Ly [ T |RiSTE, #amRshsio 4 R ® ®
% BTk, fEzessr—i h oEe s,
= 7 4 ) T * n # #
PIEETET R E & £
@ K& | BE E EW | B A
@lxzv| wn [ & [ssv| we | E % E & =
@D hEV | T E K| B# B
®| hEwv | R# E REW | BB A
®| hEv | m# £ KEw | BEH 3
B3 HoWAEHEEKHI0mL LY, EKHF500mLO7 7 AICANR, HER

RESIFIETNVIBE TSR L, ZOT7FRAIEZBRAKICAN, 7522
PEOREE 100°C & LTREITLI 2%, HAL TRkt e o
5, BolifiEDERIT1.2g Thol, ZORBHEOHTFRELT, &
LENAKEE, ROBRBENL OB, £7EL, KKER 1.0X105Pa
L, BB LCRBSNZBECRBT AESEREECELLDETS,

® 24 @ 38 ® 47T @® 14 ® 8 ® 8

®

b BHRTHLERCREBRLILLEQENTORMTRT & &, ERD 5 ®oanoS FERCETIEE a~c LEROLIEAL OMEELE LT
BLEAOEBERTRE LTROBELRbOL, HORRENL—D# BLEY b0, HOBRENL B,
~ 2]
a FUPVUKBHEIIHENIONEZLETILE, XOBBIHALIIE->TER
@ @ B,
b omad NERCEEE AR, ERERICoRCE, aof FRFR—
*® *® FORBICEE D,
b il e AFXVREEG AR REREER A VBCAR, HATICRL,
ams FEERLE,
0 0
o E A 0 FE A
[} @ a b ¢
[© | 7oz | zman® B
& ™ | @ FoENEE BRKE o
bid &) FUENRR BB HT
@ FrENLBS BRRAE HhH
0 0 ® 770 EE BRKE EH
o &7 o E 7 © | 77uLES | mRAW it
@ 75 R B Er
® T7 U ER EREAE piiifss}
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H
— i Fl:ﬁ iEE Oft#-- [—#B1 (2 A 8 H)

FEAM xomv@I~Deszr, mEgs 23 M 29 ] M3 KORCHLIREMOWEL L OREOREHOFOMEL E LTRLE
Ui b Dk, HOBRED GRS,

M1 RO~V D LACHETHERa~c OEROBEF L LTELWLDE, %

DIERIE DD, A1 D
. . MPERIEn | SR | M,
a BiEE, BERFHFTHD, o o, N0 S0,
b RBCHETOBHETCHFRIR LSV, -
o RANTET SOEECH TR DI, o 510: Nax0
1}; ® Na:0 Al:Os Si0:2
a b ¢ » @ Na:0 Si02 AlOs
@ E E IE 2 ® Si0:2 AlOs Na:0
@ E E iR ® 8102 Naz:0 ALOs
® E iE
@ na 28 28
® ® i E M4 KOEERER(DCTRTED, Va v Ay C:08 £EBMFELTS
® E =“ {8628k (I D8 A 7> [Fe (C2005]° DABR T, & HTTH5H,
@ ® RIEHHEIT L, BALTE 2 @528 (0) D A4 [Fe(C:042]* B4R
® 2 E E T 5. 2 mol DIFe(C:0051% 2, AV LMo TRRIKIET S &

E, BHLENT CO42725 C:04 OWE BRI mol Hv Bt b % 2% M
B2 KROBER - FECBIL RS OBECET SRS a~c OEBOMEE &, BOBRED D — DB, mol
HELTELN b0, HOBRED S -8,
a 7yBE, FECRGHAKE CBEBEORKTHS.
b BHEIL, HEEOHIRBEORETHS,

b
2[Fe(C20051* —  2[Fe(C200):2}* + C204% + 2C0: (1)

¢ BUFEE, BEHOHIBEEGOBETHD, o 05 @ 10 ® 15 ® 20 ® 25 ® 3.0
a b c
0] iE E E
® E E = Mo HFHORBEEFOHR (REH) £ nblidE, vouirhront
@ T = T KM ERBEOFGFL LTRLELERLO), BOBRENL—
® E = B L
® E E E
® = E P O CuHn (2L nz3) @ CoHa (72720 nz6)
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