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Weather Changes
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Lesson Overview 21257

Water in the atmosphere comes in different forms such as cloud, fog, rain,
dew, frost and snow. The water cycle shows how water changes form. Water in
the atmosphere also affects weather. To forecast weather, scientists use tools
like satellite images. Then the weather forecast is shown as a surface weather
chart. A typhoon is a type of weather that can cause disasters. We should
always be prepared for typhoons.
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Cloud and fog _

Water in the Rain, dew,
/— atmosphere frost and snow ==
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Water cycle
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Satellite images _|
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Learn about
=  typhoons
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Factors afecting cloud and fog
formation.
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Factors afecting rain, dew, frost
and snow formation.
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Water cycle in nature.
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How to read satellite images to
predict forecast weather changes.
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Satellite images are photographed
by meteorological satellites.
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The meaning of the symbols and
information on the weather charts.
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The impact of typhoon to life.
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To decrease disasters caused by
typhoon, we should know how to
prevent typhoons.
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Factors affecting the formation
and path of a typhoon.
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Read typhoon-related information.
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Q Words and Phrases 885 558
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1-1 Water in the atmosphere X3z 3 #97K

atmosphere KR - condensation HEAS
evaporation R A transpiration REX
2 . _
freezing & A melting =Rl
A
water vapor IKZE R, - water droplet INIKE
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dew = 2 rain [5§]
precipitation B2 oK a solid @rE
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liquid TR RE gas RRE
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water cycle KBIR - thermometer BEST
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incense RE a conical flask TR
beaker HERR 2 ice crystal K&

)

affecting FEEERY)




-

atmosphere
isobaric line
satellite image

temperature

low pressure
air mass
cold air

cold front

stationary front
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1-2 Weather chart and weather changes X R B2 X R €1t

Central Weather Bureau P REZ 2B

surface weather chart HEXRZE

weather forecast
humidity

high pressure
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tropical depression RSN ERE

warm air

front

warm front

typhoon BE /R
hurricane Ji:YE2
flooding K
blackout =8

path
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1-3 Learn about typhoon 5256 /@

typhoon eye
disaster
landslide
out of water

flashlight
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Q Key Concepts 22 £ 24
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1-1 Water in the atmosphere

KR DPEIK

1.Water in the atmosphere comes in different forms such as cloud, fog,
rain, dew, frost and snow.
ARPIWKBEE - F - W B T BSFZEEA -

2.The water cycle shows how us water changes.

IKTBIRZFEHK IR0 BIK2 20T -(LRY © e

1-2 Weather chart and weather changes
RRBERXRE#

1.The weather in a low pressure area is cloudy.
EEERRESE -

2.The weather in a high pressure area is sunny.
SBRXREH -

3.The weather in a stationary front is rainy.

MBI RREM o

4.Today’s weather forecast is .
SRPRRFARZ :

77/

1-3 Learn about typhoon
SR me @

1.Before a typhoon comes, we should prepare flashlight, food and water.

ReRRERZ A - HMEXERTFER « RYIFK -
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[ Unit 2 Y +)
The Effect of Heat on Matter
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Lesson Overview 2251}

Heat changes an object’s physical properties like hardness, color and smell.
The change can be reversible or irreversible. Heat causes an object to expand,
and removing heat causes an object to contract. Heat transfers from one
object to another through conduction, convection or radiation. Heat can heat
up a building, but there are ways to prevent it.
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Heat Transfer




The Effect of
Heat on Matter

REHYBENEE

Physical
~ properties
B =]
Changes
in heated
materials
1) Ee N0 ZA 1R Bk &
Volume
BB
Conduction
(EEC
__ Heat transfer _| Convection
AR i
_ Radiation
LER)
Ventilation __
BRIEHE
Buildings
"= in hot places == Transparent _
KB RN Eo
Keep the sun

“~ outanduse =
insulation
3B f5 It {52 AR
fBEAIEHE

Hardness

BE

Color

B

Smell
R

Thermal expansion
and contraction

R SHE

Heat is transferred from higher
temperature to lower temperature
through materials.
ZEVERRB (SR
(EiR) f= e

BB

Liquid and gas transfer heat
through convection.
FAHRRE B RO RE
(&E) ~ (RBL)

Heat is transferred from higher
temperature to lower temperature

= without materials.

FRAEBE (WB) RILUEER -
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Convection, radiation (dissipation)
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Liquid
RE2

Gas
Eak:

Solid
Bk

The heated part of air
and water will start to
move upward and the
colder part will move
downward, causing a
cycIe
RIVKESRBBY)
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SIEER (%) B9ERS
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Radiation is inevitable because heat enters as long as

light enters.
HIAMBE (85
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Different designs for sunshade
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Q Words and Phrases &=l 58

/ 2-1 Changes in heated materials #)& 2 28981t
thermal expansion ZfR contraction et
reversible change ¥ e irreversible change  Re[Hy
chocolate 95 egg FHEE
air conditioner BR hot-air balloon R BK
alcohol lamp B railroad gap B HERR
electric tower TR bridge B2
hardness EE physical property  #)I2H4 &
inevitable EAREBRN (FEREN)

2-2 Heat transfer #&5E

heat transfer EhHIR conduction RE2
convection R radiation REB5
insulated bag ~ fRiB% down jacket  FAIIE

thermos bottle  {R&#

/ 2-3 Building in hot places X EHNEREE

blinds BEH green building R
rainwater recycling FIK@Uk energy saving

carbon reduction Rk
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Q Key Conceptsi®k
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2-1 Changes in heated materials

MEZRHEL

1.Heat causes an object to expand.

REMBRRAR

2.Removing heat causes an object to contract.

BREBS LY BB WE

2-2 Heat transfer
2HIE

1.Conduction is when heat moves from a hot object to a cold
one through direct touch.
BEREHRBBEREBUERNYBEBEERSME -

2.Convection is when heat moves from a hot object to a cold
one through moving liquid or gas.
HRARERBEBRRENREBUANDREER SR

3.Radiation is when heat moves from a hot object to a cold one
without touching each other.

BHEEARANYEEEI SR - MABERRE -

2-3 Building in hot places
REMEHNEEEE

1.Heat can heat up a building, but there are ways to prevent it.

ROJLUEREMFR - BE LR ETLUMILETE -




2-1 Thermal Expansion — Why are
Gaps Left Between Railway Tracks?

B

>
AT

Thermal Expansion

Why are small gaps left in between rails?

/2-2 Animation —
Third Heat Flow: Radiation

/2-2 Conduction, Convection,
and Radiation

f2-3 Saving Energy Around the Home
— Energy Efficiency Tips
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/ 2-2 Heat Transfer: Conduction,
Convection, and Radiation
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Land Changes
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Lesson Overview 227

A mineral can be classified based on its color, luster, shape, hardness
and odor. A rock is made up of one or more minerals. There are three
types of rocks: igneous, sedimentary and metamorphic. The Earth’s
surface changes because of weathering, erosion and deposition. The
Earth’s surface also changes because of earthquakes. We should learn
how to protect ourselves and how to stay safe from earthquakes.
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Land
Changes

fEh 8y

=3(d

Mineral
and
rock

BMEED

Changes in
Earth’s
surface

R ERYEE

Earthquake
1R

Mineral

=4

Deposition

W

Damages/
disasters

18R (R EE) /
R

Color

Be

Luster

FE

How to classify Shape
LUEEER ] AR

Hardness

BE

Odor
Eall7 S

Made up of
minerals

BB iR AE X

Igneous rock

%=

Metamorphic
rock

88

Sedimentary
rock

DRt =]

The strength of each process depends on
locations of the river.

SEBRREEERRARASE °

* Upstream, transport and erosion are
stronger than deposition.

iz B REALL HERER o

* Midstream, transport and erosion are
weaker while deposition is stronger (when
compared to upstream).

chiff - BB ERESS - MERRIESR (L
FAELL) o

* Downstream, transport and erosion are
weaker than deposition.

Tz WENR AL HERERSS o

Learn how to protect yourself and be safe
against earthquakes.

ST TRNCFREZESCRUNMGULEME -
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g‘ 3-1 Minerals and rocks IB¥)BER

mineral 2] talc iy
gypsum 68 quartz PaES
feldspar G black mica =_RE
white mica BE calcite pp) ¥ a)
diamond -l sulfur s
copper R iron ore =
graphite 6= rock =Y a]
igneous rock NEB granite (A=
basalt XHRB andesite ZWa
sedimentary rock DRt = sandstone wa
shale B limestone Sy =}
metamorphic rock #Es marble KBS
slate = gneiss R Ma
crystallization % 6B hardness BEE
Mohs hardness scale ERBEXR

14




3-2 Changes in Earth’s surface #h&R#9E (L

canyon %S N valley 1TSS
tofu rocks SEe 2 sea cliff FERE
wave-cut platform BT S : marine cave 7SE4;5
weathering g/ Rt I erosion (Seh
deposition HEFS ~ even 1869
steep REUEEY : landslide TB%

collapse F15 ’ turbulent im0y

2

3-3 Earthquake HhE

earthquake e




Q Key Concepts 222}
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3-1 Minerals and rocks
BYEEs

1. A rock is made up of one or more minerals.
shB—ExZERYMER
2. A harder mineral can scratch a softer one.

REBOVIRYSESRRVEY -

3-2 Changes in Earth’s surface

HhREVEE

1. Weathering is the breaking down of Earth’s surface into
smaller pieces.
RL 2R HERRE D B E /NI ©

2. Erosion is moving small pieces from one place to another.
BRMRE/N\ERE—ERLBEESES—@thT -

3. Deposition is dropping small pieces into another place.

LR/ NRE AR S — @7 -

3-3 Earthquake

1. When there is an earthquake, drop, cover and hold.
BEMEE - I\T B RE -

2. Learn how to protect yourself and how to stay safe from
earthquakes.

ST TRNIREZEECRWNARERE -
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Electricity and Magnetism
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Lesson Overview 2125/

A compass is attracted to Earth’s magnetic field, and its needle points
north. Electricity creates magnetism. If a battery or electric wire is reversed,
a compass needle’s deflection is also reversed. A compass needle’s
deflection is also affected by an electromagnet. To increase the strength of
an electromagnet, increase the number of batteries, add more turns to the
coil, or wrap the coil around an iron rod. An electromagnet has many daily
life applications.
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Geomagnetism
and
compass

Hb R ER4EAL &

Electricity
creates
magnetism
ERBELHS
(BELEH)

Electricity

and
magnetism

B

Strength
of an
electromagnet

SHEL

Applications
of
electromagnets

SHEHER

Earth is like a big
magnet that
interacts with a
compass needle
HEKBREKREE -
S EIEILEEVER

Live wire

BERENSER

Electromagnet

How to make an
electromagnet
stronger
S0{eHE BRIV
MERS

A compass is attracted to Earth’s
magnetic field.

BRZHIKIZ RS -

The compass needle points north.

RRfEiHE[ILs -

Reversing the battery or electric
wire also reverses the
compass needle’s deflection.

HEEHNBIREBRIS) LS E
RIS -

An electromagnet affects a
compass needle’s deflection.

BHESTEEMHNREE -

Increase the number of batteries

BhNEhHE

Add more turns to the coil

BNRENE

Wrap the coil around an iron rod

AIREREEEEL

Telephone, electric bell, maglev train

5 B WTHIE

Handmade toy (Bith BEHHE)




»  Q Words and Phrases 88PEL /58

4-1 Compass and geomagnetism 51t &+ Ed th &

compass EdLEt N magnet W
magnetic L aLN] A magnetism B4
Q
geomagnetism Hh i 4 needle £t
repel R attract %3
pole 1%
d 4-2 Magical electromagnet i Z3 Y E 1
electromagnet  EHE 2 electromagnetic TR
magnetic field K435 : current =
battery Eith A electric wire TS
enameled wire RO 2 sandpaper WHE
coil RE : iron rod BiE
wooden stick -3 Py paper clip EFYE s
reverse =& deflection A G
v 4-3 Applications of electromagnet B &89 EMA
maglev train BF5 8 2 magnetic crane BRI T
telephone &5 4 remote control E 23
electric motor EE5E A electric bell T
hair dryer R [ 1% 2 flashlight FEFH




Q Key ConceptsiRi2 £ 24

4-1 Compass and geomagnetism

5L E EAHh R

1.A compass is attracted to Earth’s magnetic field.
B2 HIKEIH RS o
2.A compass needle points north.
FRAEIgEIE@ALT
3.Like poles repel; opposite poles attract.

[E1B48+F; ZABE K -

4-2 Magical electromagnet

i 27 B B =

1.An electromagnet affects a compass needle’s deflection.
BHHSEZEEEHNRE -

2.The greater the number of coils, the stronger the magnet.
B  BREEEIEE o

3.The greater the number of batteries, the stronger the magnet.

ShHASHZ » SHEHBMELE -

4-3 Applications of electromagnet

SHENER

1.An electromagnet has many daily life applications.

BUBEORETPERSER -

21
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4-1 Magnets How Do They Work
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Simple Machines

5 E5

Lesson Overview 21257

Simple machines make work easier. Examples of simple machines
are lever, pulley, and wheel and axle. A lever has a fulcrum, resistance
arm and effort arm. Their positions will determine the type of lever and
the amount of effort needed to do work. A pulley can be fixed or
movable. A fixed pulley changes the direction of force while a movable
pulley lessens effort. A wheel and axle move objects with lesser effort.
A gear is a wheel with teeth. If two gears are interlocked, they rotate in
opposite directions. If they are connected by a chain, they rotate in the
same direction.

BENRSBEBBHESS - GERSBNOTFHEER - BHRKS - 18158
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Resistance arm Convenient but more effort

nneg HEEEN

Effort arm Less effort

ENE =2

Fixed pulley Change direction of force

TE 8 &R KBNS @

Movable pulley Less effort
E)HEE ) =2

Simple
Machines

E BRI

Wheel and axle Wheel and axle rotate at the same time

S RS E 5

Opposite
directions

R 7516

Interlocked
BEHEKES

Direction of rotation

E/EHE
Connected by Same
chain direction

RIGER BRI 6

Gear and chain

EE R EA BEIR

Number of turns is
related to gear size

ByEHEERHR




Q Words and Phrases 88=FEi 5 EE
/
1-1 Lever 1512 .
=
lever a8 - fulcrum %85
effort point icWpE A resistance point {125
effort arm BB ; resistance arm i HE
seesaw R - pliers £t
scissors 557) 2 bottle opener b
juicer i3 f nail puller ETSR
stapler TTER ; tweezers o
bread tongs ZEEK a rotate i =
interlocked |EEEN 3 beam FERIEIREY
183089 i




1-2 Pulley, wheel and axle /& ¥ Ed#R &

pulley

movable pulley
spring balance
vertical

cotton thread
crane

faucet
screwdriver
bamboo dragonfly

electric fan

1RiR
HEEH
IKRERR
IEHREEF
P54

d4

»>)

»>)

»>)

»>)

»>)

»>)

»>)

»>)

»>)

4

44

4

fixed pulley
balance

weights

grip

flagpole

wheel and axle
pencil sharpener
knob

rolling pin

k]
ClFRELS
0RO\ 5
FR IR

1-3 Power transmission )&%

clockwise

counterclock wise

g B 1
P

26

»>)

gear and chain

e Eh B BE (R




Q Key Concepts 22 E2h
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1-1 Lever 1&g

1. If the fulcrum is between the effort point and resistance point,
WRZEBEFRNEENNNEZE
effort arm > resistance arm, less effort
EHE > MHE > o JLUIEN ;
effort arm < resistance arm, more effort
EHE < MHE » LKEN ;
effort arm = resistance arm, same effort
BNE=MNE » FENEAREN -
2. If the resistance point is between the effort point and fulcrum,
effort arm > resistance arm, less effort.
MNOBEPENIR > BNESHNHE > qJLUIBN
3. If the effort point is between the resistance point and fulcrum,
effort arm < resistance arm, more effort.

BHREPENTIER > BNE<RNE » LREN -

LEVER (simple machine)

Effort

Resistance Arm
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1-2 Pulley, wheel and axlei&#s Ed$m &

1. A fixed pulley changes the direction of force.
EBWIE NSO o

2. A movable pulley lessens effort.
BBWBE TN -

3. A wheel and axle move objects with less effort.

WL NEBEYE

1-3 Power transmission )&%

1. If gears are interlocked, they rotate in opposite directions.

WREEEREN - EMVEEHEER -

If gears are connected by a chain, they rotate in the same direction.

2. WMREHAREFEE - MBS RERE -

28




References 2Z8:

/1-1 Super Simple Machines: Levers [ 1-1 The Mighty Mathematics of
the Lever
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( Unit 2 m
~ Rust and Food Spoilage
% ERESMER

Lesson Overview 21257

Rust forms when iron reacts with water and oxygen. To prevent an
iron product from rusting, keep it dry, put it inside an airtight
container, or apply oil on its surface. Food gets spoiled because mold
grows in warm temperature, contact with air, and high moisture. To
prevent food from spoiling, keep it in a cool and dry place and remove
air. Be careful about what you eat. Pay attention to the expiry date
and preservation methods and avoid food additives.

SHEKNERREESEAER - SHLERRER  FRERFL
B MAZBHREBRED  AEEXRBDERD - BYEMERAMBEARENE
B - EZRERNSREETER -ABLEEYEE  FHEFRERRTZEN
A WHRZER « TRIFENEY - TBRE - BRHARNEELE » #%
EARG NI o

Germs Gases

Started emitting gases After gas emitting

Fresh apple Ripening apple Spoiled apple




Water causes an iron product to rust

KD ESHEF R A

Rust formation

AR

Oxygen causes an iron product to rust

SRSHBRRANLER

Rust

( HEE Keep the iron product dry
RIFH R DT R

Put the iron product inside
= a closed container

HEAMRQBMABHNESE

Rust prevention

Brig7 =\

Apply oil on the surface of
~— the iron product

. EHRSNRER L

Rust and
Food Spoilage
FERYIER

Warm temperature

BERS

Growth conditions Contact with air

HE B BB

High moisture
RERS

Refrigeration

KR /45 78

\ S Fo.?d Preservation Sealing, vacuum packaging
poriage == 187z T B | EIOEEE
BRYEN

Dehydration
Fo IR R IR (AR K)

Pay attention to expiry date and
preservation methods

Food safety BEREFHRERE
- awareness

REREE=H Avoid food additives
BRERRINY
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Q Words and Phrases 88=FEd 4 EE
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2-1 Rusting of iron products % &4 ##a0iFEsT

rust 4R

/

2-2 Prevent iron products from rusting BA LE #i%8 & 4 i3

dry 7 isolate FeiB

A

vacuum packaging BZef% i sealed packaging ZifEl%E

airtight container B
(ZRERED)

-

2-3 Food spoilage and preservation E#189/E R TF

spoilage Ea microbe MEY
fungus EBE : mold #E(n)
mold BE(V) a spore B
yeast BEE 2 bacterium HE(E)
bacteria HBE(E) : fermentation LE2
growth F R a breed YT

appearance M 2 color Be

smell S0k rice wine KB




- .
~ <
o @
L -
J

vinegar i A yogurt BEREL
A

cheese ZLE 2 miso Lk 0€

soy sauce 5 A steamed bread E20E
Iy

kimchi B A fermented bean curd S/,
A

fermented soybean Z8% 2 harmful BEW

beneficial ot n growth condition = RI&H

pickled food BEEY : food preservation BEMRE
A

desiccant LA b n deoxidizer A8 S 7

high-temperature sterilization 2 low-temperature storage

=R E 4 KRRE
a

magnifying glass MoK - microscope FMER

expiry date B HEAR

33
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Q Key Concepts 2%

2-1 Rusting of iron products #8154 $#E91F 5T

1. Rust forms when iron reacts with water and oxygen.

BHEKNAREBIESER -

2-2 Prevent iron products from rusting B LE 54 52 4 8

1. Keep an iron product dry.
RIFTEB QTR o

2. Put an iron product inside an airtight container.
M QBAZHNEEE -

3. Apply oil on the surface of an iron product.

AEREGNREBEL—ES -

2-3 Food spoilage and preservation E¥)80/EMERTF

1. Food gets spoiled because mold grows with warm
temperature, contact with air, and high moisture.
EYREMERAMBRESE AEREBRNSREETLER

2. Keep food in a cool and dry place and remove air so that
it will not get spoiled.

HEYFBNREIREIERE - WHRER » LREE -
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(2-2 Prevention of Rusting — Physical
and Chemical Changes

RUST PREVENTION
© Paiting

@ﬁ’ﬂ

/2-2 Rusting of Iron

/2-3 Food Poisoning | Food
Preservation | Microorganisms

35
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Cherish Our
LE2ZXRE

Lesson Overview 2125/

The world is rich in biodiversity. Different animals and plants live in
the environment, and they adapt in order to survive. However, humans
have changed the natural environment through introduced species,
pollution and resource exploitation. We must protect the environment by
using renewable energy, reducing carbon emissions and conserving
resources.

HREGSENEDSKN - TEANE - BVESTHERED > EMATHE
FMiEME - A ABREBSIAYE - SRNERABRRE T BRRE - %M
WRBBEMTBEER « BDBRIEBAETNERRFRERE -
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Global and Taiwan biodiversity

Animals, na fan
plants and EHRLEEEYSHRMN
the environment
) « E RISE Animals and plants adapt to the environment
IRIBEAENY) B TR E FERYRE
y |

Effect of Inya5|ve r.ed fire ant,
introduced species = mile-a-minute w.eed,
common water hyacinth, etc.

' ol
SMRARREHIRENEZE re
@ ‘ ANBHLASE,NES B RN ES
i’ \ o
. Water pollution
Cherish Humans and Resource exploitation and KiSZ
Our Home environment == environmental pollution
BERE ALRHIRIB ERAZRIRIRSE Air pollution
=~ = = 1—3
ERISH
Deforestation
Changes in L35 th B B 2R B BE X
- natural ecosystem
B RERY R E Global warming

EIKE(L

~E A

Renewable energy

How to generate S BHRER
- electricity
BEAN Nonrenewable energy
RO BAREIR

Individual or group actions to

Protect
\ the environment How to protect the Earth rect th " .
-t e 4= S . —_— rotect the environmen
BRITEHTEMIK P fronme
- A BT EIBIENITE

BERIE

Reduce, reuse, recycle and
eco-consumerism

e ERER OWHE RFRER

Energy conservation
- and carbon reduction

Environmental label, energy

B AE iRk B th K
label, carbon footprint,
carbon label
RREE MRS K,
CERIRE
37




Q  Words and Phrases 8=l 58
/
3-1 Living things and the environment 4 ¥ E1IRIE
living things H ) : biodiversity e EZ =4k
North Pole 1ttt P South Pole A it
frigid biome BEFREYE : temperate biome BESHEYEE
tropical biome REEYE L forest M
tropical rainforest ZASFRFEK < mountain LA
grassland gR 2 desert g
N

ocean piSPE 2 estuary 10
stream i A wetland i
ecosystem

3-2 Humans and the environment AZBERISIS

endemic species HaE 2 civet BE®
crested serpent eagle KEh§ - mikado pheasant HHE
protected species REB|EY : Formosan black bear Z=& 2k
black-faced spoonbill RBEEE . cherry salmon e yiE iy} =3
endangered #Rf&/#RERIBRERY = threatened ZEIERY

otter Y&

leopard cat BFE extinct




environmental change BiE

ecological imbalance HREKTE

Q . 3 A
overexploitation BERE
A
water pollution IKFZ
ZN
particulate matter BZEMAL 2
A

human activity

introduced species R FE
invasive species A&
air pollution ERITZ

air quality index (AQIl) ZEERBISE

wildlife FLEEY

environmental protection IRIZ{RE

electricity generation BRER
hydropower KHEE
biomass energy K &g
marine energy ysped-td
nuclear energy R BE
green action REITE
clean energy iB IR BEIR

water and soil conservation
IKERE

carbon emissions bk BEAR

3-3 Protect the environment BEIR1E

conservation RE
natural resource BREIR
renewable resource o] B4
wind energy R1EEE
solar energy yNI:E

non-renewable resource/~o] B4

fossil fuel LB B4
green energy Tx B EEIR

energy saving and carbon reduction
B BE iRk bix

conserve RE « REE




Q Key Concepts 2122}

-

3-1 Living things and the environment 4 ¥ BIR15E

1. Plants and animals have special structures that allow them to survive
in their environment.

EVBIHHROVERE  TUBEMESTECMRED -

3-2 Humans and the environment AZRERISIS

1. The natural environment is destroyed by human activity and
development.
BARREZH AR SEN AR SAVTRIEE -

2. Some animals are endangered and some are listed as
protected species.

BRLEAYBRRBEMBLEESIDRER -

3-3 Protect the environment BEIRIS

1. We must protect the environment by using renewable energy,
reducing carbon emissions and conserving resources.

BV ABBEATBERER « B ERBIMANEMNE RRRERE

@\ s
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