S E WX REFEEF IR T NBEH

—
S
o)

o kR o e

110

HARBEREEANHKT
109 24 ERGBARTNF
MRARBHEF ECEEEAMTE

q

B ARFEHE

Ry Zdt#HFARE
FERE 110 +9 A



B AR

B %k
FE %4
B A#
B2 H REMZE R RN 2
BB
¥ 7L —: Weather Change
(RAFHAK -~ EfoFoimBE ~ KAKRFTHAMBE ~ R
ABERAGE L EEAE XA - 40l
RAGAE s BRI A FTHDE - WMALFEAR 1
351%)
¥ 7L =: Heat and Our Life
(%ﬁ’ﬁm AE S BURAKE ~ BRIy X - AR
~ AR - AR AT 4%@ C RBME N BRER)
TP LERERRKNNE
AL AR
s | ST
BL—: RASEIE
(RAF K RAE MRG0 R)
“i;;ﬁﬁﬁﬁ%i%
(B B EA s BB T - XBME G EE
)
BLZ: 8o Kb
(5 B4 - Hok s B AL) 45
A s RN - B G o 1N
(46 L ét s sbmt ~ 40 35 o) Baksl - TRREYER)
TR
¥ L e T A
(7 3 Y2 35 %)
8L MR
C3 BT 1O
BL=: BERE

(£ EIEIR)




B 37 Z AL EH AR 3 E B BN

6" Grade Science |l Class: Number: Name:
R Factors of cloud and fog’s formation
|  Cloudandfog () F1 () HRIEA -
> Water in "l Rain, dew, frost, Factors of rain, dew, frost and snow’s formation
Atmosphere —> .
P snow (W~ % ~ 75 ) WRIERA -
Weather | | N Water Cycle , The process of water cycle in nature
Change RKEAAF OKAVEER) #BIE -
How to read satellite images to forecast weather change.
( Satellite Images ) : WHAIRERE (R EE ) RFFHIARK K AEEE -
-» Satellite image is photographed by meteorological satellite.
" Weather chart EEREEHE (ASHE) mmmEknEs -
s Surface weather
And weather ( ) » The meaning of symbol and the information on surface weather charts.
h chart o .
change (MR RAED AR ER KA IRMIRY &R -
| Typhoon is coming [ The impact (influence) of typhoon in life.  (JEEJE ) ¥4 EAYs22E -

To decrease disasters caused by typhoon, we should know the ways

Typhoon

to prevent typhoon. S/ ReEFT 2ARHY K F > sEEAIE ([7HE)

A 4
A 4

Typhoon Factors of Typhoon’s formation and typhoon’s path.

Ry GEERIN ) B (BEEEL) -

\ 4

Read typhoon-related information

1 [l R P R
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Learning

objectives

By the end of the course, students will be able to
1-1REa% tH = AN T 19 RS [6] 2 B
Identify the causes and differences between cloud and fog.
1-2 REfRRERT . B AR TR .
Explain the causes of rain, dew, frost and snow.
REIRF (0% ARG 1B B, 10 S B e AR )T R A [
Operate the experiment of dew and frost, discovering the
difference of the temperature when dew and frost are formng.
FH B AR A6 B 7K (] Bl oK R A
Explain the process of water condensation by experiment

1-3 AR B AR T K ER




Introduce the water cycle

et/ AR
Teaching aids/

Videos
[The water cycle] (0:00-2:15" )

sources https://www. youtube. com/watch?v=ncORPosDr jI
Language of learning
% (cloud). 7 (fog). M (rain). #& (dew). 7 (frost). 55 (snow). 7KZK5H
(vapour) Vi ¥ (temperature) . HUEE (form)
2

%7K (precipitation) . ME%E (collection)

K &% (evaporate) . #e4h (condensate) « #E[EH (precipitate) . FifL (melt) .

e SRR Gl

Teaching activities design

HEHE FEMERE G| T IRefe] | RPEEES
Teaching Main questions and guides time | Evaluatio
objectives n points
First class
1-1 ZRMF Cloud and Fog
[Engage 25i]
AERR KR Students
K2 | —. FE—: EERF PR LLE 2K ? can
WER,20 | Where can you see water in nature? identify
AR R the
(explain | =, MIE=: EWRIEAEIK, KEBIREA H L2 definitio
how the When the temperature is different, how does the n of
temperatur | type of water change? water,
e affect What changes of the water in atmosphere will happen cloud,
the water | when the temperature is changing? fog, dew,
in SNOW,
atnosphere | gy, KARPFHKGEK B Fo B M. THEHS etc.
to change | [sffy i AEE A4 B4k
the forms) | The water in atmosphere has a variety of different
forms like water, cloud, fog, dew, snow, etc.,
REBRAELER | which will change in atmosphere
HE. H%
,\7J(EI’J'T|7 [Explore %]
(explain
the = A
difference — ZHBIRGERER . =
betwoen (—*) FEIKBEIAN 100 ZFERFES, WHKSEFE
fel, P9 N B AR ) A A 2 A SR
water, .
Put hot water into a 100 ml graduated, cover the
cloud and

graduated with an ice pack, and insert the ignited

2




fog)

incense stick to make smoke particles.
(=) KA E B AR L7,
Cover the top of the measuring cylinder completely
with the ice pack.
(=) BEIKREBBRENEER .
Observe the artificial cloud after removing the ice

pack.

[Explain fBR2]
MR 4% & Bt TR 7% & WA T R ?

According to the eXperlmental results, how do
clouds and fog form?
+ FEcloud
m“¢mmﬂﬂW%E%mﬁ( BE. EERL. DRSS
ANFERE) b, Bk BN KR SR AE S T, T8 R I LY
K EK RS [ ]
At high altitude (F###k), vapour adheres on
condensation nucleus and becomes small water
drops floating in the air. These visible small
water drops or ice crystals are called
“cloud”

— BENAHEE K ?

Why is there hot water in the measuring cylinder?

= VKR H A& ?

What is the purpose of the ice?

VU B Ba b AR R TR 2

What is the role of the mitochondria in the
experiment?
s BreEAZ condensation nucleus
K FESRTA BIREAY Ao/ KR IRy, 28 R Al N EURL AR 7K
%ﬂ%%

When vapour cool down and condense to small
water drops, the tiny granule will let vapour
to adhere

[Evaluate ¥ E]
i ~N %‘%mﬁzj;,f/'zkk:/\ o
Please finish the third page of the workbook.




Students
can
understand
the reason
of
lowering
the
temperatur
e with
salt

Students
could
explain
the
difference
s between
different
forms of
water

Second class & Third class

1-2 . B. 8- F Rain, frost, dew and
snow
[Engage 2]
—. M8 &—&, W. & B FWERRKE A2

What are the causes of rain,

<>

dew, frost, and snow?

W rain

BN KT RS ORI SS HA%, (v 2
[, JERH

When the small water drops in the air gather
together and become big and heavy, they will
fall down on the ground as rain

% snow

Erh UK R AR, R AR, B
R, METS

In the process of ice crystal in the clouds
falls to the ground, if it doesn’ t melt and
fall to the ground directly, it is called snow

& dew

BRI, 7<ﬂ&%§ﬁ%£ﬂﬁmfh$&1&Eﬁ@@ﬁgfiz<3: 1B
S K 7 SR e (e Rl i EE 7 A N KR, TR
Eﬁ

When the air touches the objects which is lower
temperature or leaves at night, the vapour in
the air will condense to dew on these objects
or leaves

¥ frost

TR K ZE SR B HEF W LTI (KA 0°C) , #ier
T RRFVKIR I 4% i, W72 7R

The vapour will becomes fragmental crystals
when it touches the objects on the ground which
are very cold (below 0 degree Celsius)

fRE . AR IR i KA R 22 5 402
What causes so many changes in water?
TV RSIRE (R BE AN, B

The temperature and location when it is forming

Students
can
conduct
the
experiman
t
correctly

Students
can tell
the
differenc
es
between
liquid
and solid
water




Students
understand
the
process of
water
cycle and
know how
it works

¢ ERAIFRHN R K AR R, H A T Ry I FE AN A,
B AN,
Both dew and frost are made by vapor, However
the temperature of forming and the forms are
different

¢ IKASFEAFRIERE
fe: 5. &
water has different forms
—-solid state: frost and snow
—liquid state: rain and dew

[Explore HEZ%E]

— BRI LA

Making of dew and frost
(—) TEHM RN 150 24 50 UK AT EE /D FE K

Put 150 grams of ice and some water in a steel cup.
(=) JIIN 50 2 5 f B

Add 50 grams of salt.
(=) BT HIFEE,

Observe the outer wall of the cup.

[Explain fBR2]

— [ AR T N AT DL R 2
DR 2% B IS A IR e I 2, P DAREAR 1IN KR R R, fif
2SR R K 75 SR AE AR BE L ] R R AL 1 SR P
Why adding salt in the cup can lower the
temperature?
Because the salt can absorb the heat when it is
melting, which can decline the temperature in
the cup. And it can make the vapor in the air
to condensate as something like frost on inside
of the cup.

. R B R AR DU BUKCE A B Y R A A 2

What kind of changes can you find from the
experiment?

IKHIMLE the temperature of water

BOKHRLEAE 0°C F) 100°C 22 [l mlt & W RE I 7K

5 7K RO P B B A 0°C it & 12 Jli [l R FT 7K

When the water’ s temperature is between 0°C to

100°C, it is liquid water

Students
can
explain
the water
cycle by
themselve
s or with
the
picture




When the water’ s temperature is lower than
0°C, it is solid water

[Evaluate &)

— . AR BRI

Please finish the fourth page of the workbook.

Fourth class

1-3/KHIPE3 water cycle
[Engage £252]

FEAFANERE 2, WAERE 1R Rl B 2 Al e
Please watch the video carefully and answer the
teacher’ s questions after the video

[The water cycle] (0:00-2:15" )
https://www. youtube. com/watch?v=ncORPosDr jI

[Explore HEZ%]
v R AR, RAMET LENTE KA AN [F TR R ek
§§, i [ 38 L5 A ] 2 AR Y ?
From the film, we can know that water has different
forms of changes. How do these changes occur?




[Explain fBE2]

. M FERE AR KR BRI
IR?

Please describe the circulation of water in nature
in simple sentences?

7K &% Evaporation
T T RN AT T b 1) 7K 7% 5 /K 75 4R

Water in ocean and river evaporate into vapour

2. ¥4k Condensation

7K 78 A8V B B/ N KR BRUK i

Vapour condense into small water drops or ice
crystals when it becomes cold

3. F&/K Precipitation

K EOK A P E, % TN ES

small water drops and ice crystals combine together
and become heavy, falling down and becoming rain or
snow

e Y 7K REE B BT

& R RE B AT

Rain: the rain collects and becomes river

Snow: the snow will melt and collet to become river

4. [E4E Collection

FEH R HIK G B K B0k, BB AT, BRI A K
H

The water on the ground will become river, ice or
seep into the underground and flow into ocean again

¢ FEREMAUK AT AR 2. A, BEREIAELL,
1E [ 36 A R K B
The changes of temperature make water
evaporate, condensate, precipitate and melt
again and again, and this process is water
cycle

[Evaluate ;¥ &)

—. o EEE R,
Please finish the Unit one of the workbook.
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Learning
objectives

By the end of the course, students will be able to
2-1 Aefd At A T
Read and understand satellite cloud image
2-2 RERR B R SRl B SR R AT 5
Introduce weather/meteorological symbols on weather chart.
2-3 HEHE b T IR Sl R B2 25 ] AR R SRS 1) TR R
Observe and compare satellite cloud image and surface weather chart in

order to find out the causes of weather changes

MG/ BUR
Teaching aids/
sources

181 2 £ [E Weather satellite. $%1f[& frontal surface. i K% & surface
weather chart. 525 videos

Language of learning

S8 514 F (meteorological/weather satellite). #iiHl(observe). A T.f(artificial)-
FRUSCuG / 5 % vk (weather station). i 22 2 [ (satellite cloud image). %[ (air
mas). %% (cold mass). HE5[H (warm mass). 22 Fit[fi(interface). J& [7](wind
direction). K Z ¥ (cloud band). $#%[fi(frontal surface). 5B 4% (isobar). /&
{#i (atmospheric pressure). K% 1 (low air pressure). &% Bt (high air
pressure). ¥ $%(cold front). FE#%(warm front). JE# (wind speed). ¥ 5%
(stationary front). #F Palm rain / Mei-yu

1

9




Language for learning

1. The weather of a high/low pressure center is sunny/cloudy.

2.The weather condition(#R7%L) of a stationary front is rainy.

3. Weather forecast for today is

e SETIR Gl

Teaching activities design

e CER FEE R B 5| Refdl | REEEES
Teaching Main questions and guides time Evaluation
objectives points
[ First class ]
2-1 RBHEEHE
knowing about satellite cloud image
[Engage £ 5] 5
< WEZEEL - REAREEBRN M, B
A N A R E AR
satellite cloud image is a picture which is observed and
shot by weather satellite, so there’s no artificial drawing
symbol on it. 5
[ Explore %% ]
< PERTE EE AT LA HE AR & 1 i) A R ?
Can we know where’s the could by seeing satellite cloud
image? Is the amount of the cloud all the same from
everywhere? 5
> HEMEZEE L, ARBEOEARERARFEY: GOARK
i, BEORREE, AONAERERE
On satellite cloud image, different colors mean different Ss could
Ss understand things: green represents land, blue represents ocean, read and
that each white represents cloud layer. 5 understand
colors’ the
representation | & 44 B2 [H satellite cloud image symbols’
on satellite KRR S R meanings
cloud image. > ST B B R S on satellte
< know the R HT R S A BT clouc image
processes of > ML R ) Ss could
making In space, weather satellite shoots the could layer of explain the
. Earth
satellite cloud ) ) ) ) steps of
image -> weather station receives the information from making
weather satellite satellite
—>computer analyzes the information then the experts cloud image
process and analyze it
—>drawing the image and broadcasting the weather 10
[ Explain fERE ]
> BB B AT LAGE R B R [ b A ) AR (1 S5

Fo SRR, I SRR 52
BAEMAGER, RSN ERRE, T

2

10




Ss can
understand
the meaning
and
differences of
each
definition of
weather
situation

Meteorologist can judge and predict the changes of
weather in the future by the changes like appearance
and colors of clouds on satellite cloud image
[ Evaluate ¥ & ]
1. fefer 2 @ ErT UG H EAETRAE?

5 HiL ) 22 AR A R 2

R E R A O S Z Ry, S HEEAR,
1.Can you tell where the cloud is from the satellite cloud
image?
Is the cloud amount the same everywhere?

The white part of the satellite cloud picture is where the

cloud is, and the cloud amount varies from place to place.

2. AFFH, 28 L0 EES M FE?
ANFIREH], AT H T A F]
2. Is the distribution of cloud cover the same over
Taiwan at different times?
Clouds are distributed in different places at different
times.

Weather satellite
Super Typhoon Haiyan Satellite Image Time Lapse 12th
November 2013

Check Out the Satellites!
https://www.youtube.com/watch?v=03pZdYVacaM

[ Second class]

10

Ss could
explain the
meaning of
different
weather
situation to
others
clearly in
their words

11




2-2 #E KRR B surface weather chart

<>

[Engage £ 5i]
T R SRR o R A A VA S Rk A B T ke 1)
AIARLERTFSR? MM ARERAT B B 282
surface weather chart is drafted according to surface
observation information.
What symbols are there on surface weather chart?
What are their meaning separately/individually?

[ Explore %% ]
% air mass
RS0 2] 1) 2 SR — IR R P~ 3HL (%) 1 v £ B AH
EARIIRHEAZ, (000 . R S5 S AR A
T B — 2Ry, A RIATAE KA R 2 SR RS A A R
After large-scale air stay at a vast, flat ground or sea
surface for a very long time, the properties like
temperature and humanity become very close or the
same. This large-scale air is called “air mass”.

$%1f frontal surface

VR B AR S A S, 7R A8 SR i — R .
Fe. R BRSSO R ERE, Ay [ 81

When cold air mass and warm air mass meet, there will
form a cloud band which has obvious changes of
temperature, humanity and wind direction, and be
called as frontal surface.

ZER4R isobar

1 R SR e b SRR AEL AR [R] r) th B e, TR il — kA
PARTHIAR, [F]—SF RRAR b 1) 5B E AH 7]
LR, FonZE R BEER, AR 5E
The closed lines which are made by connecting the
places which have the same atmospheric pressure on
weather map is called isobar. On the same isobar, the
atmospheric pressures are the same.

If there are many isobars be dense, it means at that
place the atmospheric pressure have huge differences
and it has strong wind.

RSB b0 low air pressure

RSB DY RIS, DAAL Al L RoR

PR R R SR

The place has lower atmospheric pressure than around,
and is marked with a red L as representation.

It often has cloudy and rainy weather

ERBE 0 high air pressure

PERER SR LD B iy, DAES AR H RoR

4

12




Ss understand
they can
observe
satellite cloud
image and
surface
weather chart
together and
then find out
the frontal
surfaces and
cloud bands
can be
compare form
these pictures

i 71 AR B R OR

The place has higher atmospheric pressure than around,
and is marked with a blue H as representation

It often has sunny day.

% #% cold front

4 TH01 % 31y 2 e S A ) I S, L e S [ 8 40
R B, ARy [R5 ]

FERFE E LB U = AR IR . = ATERIm 2475
FEHIRZ BN T 0]

4 TR 90 B2 AE AR IR RO, 9 AR VA 5 SR HY I T
R PZRIEI R A R IE RS, R ) A L
T 36 A% SR B 26 T P

The movement is caused by that cold air mass push
warm air mass and on the ground warm air mass is
replacing by cold air mas gradually, we call it as “cold
front”

On surface weather chart, blur triangle line represents
cold front. The direction of triangle’s tip-top is cold
front’s moving direction.

The cold wind has the strongest strength in winter. The
cold air which is brought by cold front often cause
overcast, cloudy and rainy days. When the cold wind
pass, wind direction and wind speed will change. After it
pass, the temperature will start to decline.

WZ#% warm front

4 THT A2 By Eh P e S 1) v S, Lt T /4 S [ [ A
B SR AR, IR A [ HES% ]

TERAE EULAL O ERIEARR R . FEIERNE S
5% AL BT 7]

T BRSPS AR I PR T A 2, BV LR AR DA PR R
i)

The movement is caused by that warm air mass push
cold air mass and on the ground the area of cold air
mass is replacing by warm air mas gradually, we call it as
“warm front”

On surface weather chart, red semi-circular line
represents warm front. The direction of semi-circular’s
convex is warm front’s moving direction.

Warm front usually brings continuous small rain.
There’re little warm fronts pass Taiwan’s area.

M #% stationary front

Fr TR R B A, TS0 3 AT BEAE), HUE K
T[]

ERSE g AL R EDE . B = MIE A M B R R
WHBRABERH . ASH, SRS AT
PRI R, R A

10

Ss could
observe
and
compare
satellite
cloud image
and surface
weather
chartin
order to
find out the
situation
and the
cause of
weather
changes

13




If cold front and warm front has equal influence to each
other and they make the frontal surface almost stop
over, it is stationary front

On surface weather chart, it is representing by alternate
red semi-circular and blue triangle

Stationary front usually appears in May and June,
causing continuous overcast and rainy days in Taiwan
area, which is called Palm rain / Mei-yu.

synoptic weather chart

How to read a synoptic weather chart

https://www.youtube.com/watch?v=g4RGTrHochg

[ Third~Fifth class])

2-3 $4TH B R AL

frontal surface and weather changes
[Engage 2 5i]

Bt B R A TR OR SR, A A B R AR?
(FH R A ) [ P DA S35 ) £ 7] — PRy ) fef A2 22 fl A0 4 TR
S ) ) T ) 4 1 PN 22 7 2 T ELAF S R
LU A [7] 1R e o 2 3504 T DK S ] AT 4887 A2 ]I 18 4 i AT
ZHEHH.
By observing satellite cloud image and surface weather
chart, what relationship (of them) do you notice?
At the same time, the frontal surfaces and cloud bands
on satellite cloud image and surface weather chart could
be corresponding to each other.
Comparing to different time, you can notice that the
frontal surfaces and cloud bands will move on surface
weather chart and satellite cloud image.

[ Explore ¥ % ]
GG R, W2 BE R L A R R ZI ) 3 T R AR
Vet R 7T S SE [ o I DR SRl AT AR B A DR IRE, AR
ST AT ER?

10

15

14




Weather report/ meteorological report usually presents
surface weather chart and satellite cloud image of the
same area and time. What do you find when you
combine surface weather chart and satellite cloud

image?

[ Explain fE R ]
(7] — PR ] o ) B0 P E R 36 R ) i R e i AN T B =
fiEt] o

At the same time, there’re surface weather chart and
satellite cloud image which can be corresponding to
each other.

< ETH B BRIEIAIN, R A P2 AR AR SR
When stationary front pass, it brings the weather of
raining lightly.
[ Evaluate ¥ & ]
RBEEZEER:
1. BSOS BN E R i S AR
S48 THLD 1 1) R el ) 20 7 BB R et 2 25 [ B ) 2 A
A E A
1. What is the relationship between the position of the
front and the distribution of cloud cover?
The distribution position of the front on the ground
weather chart is the same as the cloud belt position on
the satellite cloud picture.
2. SRR ] AR R EUIR DL AR TE?
2 A EE HE RIS RoREE R R
B2 T A 45 o
2. What are the possible weather conditions in Taiwan
at this time?
There are stagnant fronts and thick clouds over Taiwan,
indicating that the weather in Taiwan may be cloudy
and rainy.

weather change

How to Read Weather Maps
https://www.youtube.com/watch?v=bd7DcVnrSL8

10
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Learning
objectives

By the end of the course, students will be able to
3-1 AESHETHE L SETE , S8 AT D BE A YRy A
Know and do the preparing work for precenting typhoon’s damage
REIE ) P S 45.49 1 e JEL VA J5 R 5 %
Use the ways Ss learn to get knowing about typhoon’s news
3-2 e e i T ORGP G L T T

Read surface weather chart and explain typhoon’s newst situation

MG/ BUR
Teaching aids/
sources

Video[Hurricane] (0:00~1:40)
https://www.youtube.com/watch?v=J2__ Bk4dVS0O

How to Name a Typhoon
https://www.hopenglish.com/how-to-name-a-typhoon?ref=search

Language of learning

B ARAE (electric pole)s #E/K(flood). 1 Ar¥ii(mudslide). 7K/ (reservoir). [ %8
L3 Hh (hillside) 738 7K 7 (dredge sewer/ gutter). Fififl(evacuate). ZAHS 5 iE
(tropical cyclone). & JE R (typhoon eye). 17§} (anticlockwise).

Language for learning

1. The typhoon is developed by Tropical Depression.
2.  We should prepare
(FE 4 flashlight, JBAY tapes, &%) food, F&AE A daily commodities/

necessities...)

before a typhoon comes.

16
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Teaching activities design

A HAR T B R B 5| I el | RPEEES
Teaching Main questions and guides time Evaluation
objectives points
3-1 A 3K T Typhoon is coming
[ Engage 2284 ]
Ss
understand | <= Which typhoon was the most impressive to you? 3 Ss can think
what What influences? and discuss
damages what
could a damages
can
Kzzson [ Explore £R3% ] typhahon
, affect our
¢ RHACRT R s S o ey |0 | daliylives
What damages could typhoon cause? What influences
does typhoon make to affect our lives?
(UKE mm. EKEE. (298, FK. Pisissi...
JREWARIRF 2 R B EARE. R
R EERIK TR PRISHEEE . PP Rg AL IR L B i
B AR
BERE K EE . R MR AR AR
(2) KN & 7K BRI IK, AR oK [ E
(1) Flood, mudslide, seawater intrusion, power cut, water
outage, obstructing traffic, etc.
Wind would blow many things down: trees, electric
poles, signboards, etc.
Heavy rain makes river overflowing, flushing bridges,
roads and hillside down, causing the mudslide
Huge waves cause seawater intrusion, flood over
coastal low areas and homes
(2) Heavy rain brings big amount of water into the
reservoir and solve the problem of water shortage.
Ss know > RAFREFIRE E AR IR AT, R S L)y S T AR | 107 Ss can think
how to What disaster prevention preparing works can we do and take
prevent the ordinarily or before the typhoon come? action of
damages ) their ways
from RATAE R BRSSP BRI T AR D t0 prevent
typhoon BERAE P S R e 17 2 the
-Avoiding hillside reclamation arbitrarily damages
-Dredging sewer/ gutter regularly from
-Preparing daily necessities for typhoon typhoon

-Dangerous areas should conduct the evacuation before
typhoon coming

2
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Ss know
how to get
the
informatio
n of
typhoon

Ss know
how to
read
surface
weather
chart

Ss know
the basic
informatio

> AT DAL 5 3R B R A R A B BT R 1

g JE Eh RE
What ways can we know about the related reports and
the newest situation of typhoon?

4T 166/167 s BLAR . B, FHE. =S, U
W RE . ARAL. LA

Calling 166 or 167 on the phone, TVs, cellphones,
computers, radios, newspapers, surfing on the internet,
etc.

[ Explain iz 52 )

[Hurricane] (0:00~1:40)
https://www.youtube.com/watch?v=J2__ Bk4dVS0O

<> Typhoon tips: What to do before, during and after

https://www.japantimes.co.jp/japan-disaster-information

/typhoon-preparation/

[ Evaluate ¥ & )

<> Work book p.9

3-2 & JH, Typhoon

[ Explore % )

< R R SR L, A A AR

TN =N i e 18 50 W (e Y b g 9 )
On surface weather chart, where is the location of
typhoon?

7I

10’

10’

Ss can find
out the
information
of typhoon
by
themselves

Ss can know
the
typhoon’s
situation by
reading
surface
weather
chart

Ss can
explain the
information
of typhoon

18




n of
typhoon

Ss know
the basic
informatio
n of
typhoon

On surface weather chart, typhoon is at the location
where the isobars are dense.

R L, R RO R

On satellite cloud image, what features does typhoon
have?

[ Explain iz 52 )

JiE JE A — A R Z ) B SR, B TR B IR SRR 5
JRETM o oG JEL 2 10T IR 177 1) T i

Typhoon is a kind of tropical cyclone, and it is developed
by the low pressure on the tropical ocean. Typhoon spins
anticlockwise.

i At oL P 75 ] R i T G R ) 9 2 3R

By typhoon track chart, we can know typhoon’s strength
changes.

ERTREERE b, BaEE 2BRGRIREE R,
On satellite cloud image, typhoon is a thick spiral could
system.

o ] A S5 b R0 e R, B IR e Y A L e
i BE R 5 R, e R RS A

Typhoon eye is the middle place where doesn’t have
clouds,

and the areas around the typhoon eye have the strongest
wind and rain.

Usually, the more a typhoon is stronger, the clearer
typhoon eye it has.

[ Evaluate ¥ & )

What have you learned in this lesson?
Please write down three important points.

[ explore % )

How to Name a Typhoon
https://www.hopenglish.com/how-to-name-a-typhoon?

ref=search

20

10’

Ss know
What
symbol is
used to
represent
the typhoon
center

Ss know 2
How to
Name a
Typhoon
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>

<>

M ] R Sl e A 0 P AT R R SRAR R R

What symbol is used to represent the typhoon center on
the ground weather chart?

FRAM AT DAFE e JH i S5 AT M R 143 TR L 35 Al ?
What information can we get on the typhoon warning
release summary sheet?

[ Evaluate & )

Work book p.10-11
What have you learned in this lesson?

Please write down your notes.

15’

Ss can ?
complete
assessment

20




th Unit2
6 grade Science Course structure

\ 4

Heat

and
Our life

Heated material’s

Change

(Solid)

\ 4

Heat transfer

_Conduction

Class: Number: Name:
> Hard
=»| States
Soft
Color I| (Liquid)
o Smell _'l (gas) Thermal
Ly Volume Expansion and

Contraction

Heat is transferred from higher temperature
to lower temperature through materials.

FEEYE RV (Eom ) e R (RO ) Bz ©

Liquid and gas transfer heat through convection.

Buildings in hot

The heated part of air and
water will start to move
upward and the colder part
will move downward, causing
a cycle. ZE@RIKEGRENN
Yra - gl (2O WE o FEiE
o] LA - [FRFS [ (5) 1Y
oy (EN) #HE) > REER -

Convection > i ] e o —

FIFSE RO ERBREREA O/RES) ~ CRES) -

» Radiation > Heat is transferred from higher temperature to
lower temperature without materials. ‘R SE(Y)
B k] DUERRE > (HE R e R E AR -

>l Ventilation [ . L o R
Convection, Radiation (Dissipation) ¥f)7i ~ BYZEL -

o Transparent Radiation is inevitable because heat enters as long as light enters.

HOAMHE (BEFEOD - R OL) BARN > (B BEARENR -

Keep the sun out and

Insulation

21

Different designs for sunshade &fi# (i[5 ) 2%




fOAAATE OB A% b
AR 38 PP E AR S B L T 0 L L
G E R = % N 5)
_ - HAEH] .
E S & 3 a2 — K
r.;f #?i%‘tﬁ?%ﬂ ?I’H Kk | = h
KEPMF
NS e TV T
FHERE RS Greng it
»Z & FHXBALHFORD
o TR L (S PR AR
$1& D fER ¥ A BORL HRb|
Lt/
5y INa-1II-2
SRS SRELIN 8
Learning | § & 4 5 ¢ "TE A&
content | 5 ;s .
pa-II-2
. o - I N E/\*~_ﬁl ‘// m?m_ﬁﬁ;'m?il
gy () T p-E-A3 £ BEF+FTHELFEHFEZPE
t8 S R | P | R B IR - TR
Learni FRATO TR | F A i EETFE O RIIME EAZ - JITEE
ng | TV MG RS L FVREDEN RE - PRXAE TR
=+
L IR . .
f i B ILATR AL 0 3 i ‘
ocus Learning WIRATIR AL LA FpRpPERRK -
behavior | # 8 ¥ TEHE 3 & &
Joi A chid % (Blde
kiR )
P BApITIHF T A
TF AP o

By

we g

By the end of the course, students will be able to
2-1 s ML AT A () T
Explain the changing situation of the substance before getting heating up and

after heating up.

3

FERH 100 gra g mpsms o g

Learning ‘ ‘ '

objectives Operate the experiment of Thermal expansion and contraction and observe
the phenomenon.

2-3 HFFfoILfRd B0 Bk OB R b
Discuss and understand the daliy life examples of Thermal expansion and
contraction
KEX % /F R | videos
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Teaching aids/

[Thermal Expansion - Why are gaps left between railway tracks?]

sources https://www.youtube.com/watch?v=9JuKgkZVgTU
[Thermal Expansion and Contraction of Solids, Liquids and Gases](#& i)
https://www.youtube.com/watch?v=9UtfegG4DUS8
[The Uses of Expansion and Contraction of Matter in Daily Life]
0:00-0:44 table tennis
https://www.youtube.com/watch?v=T1zFwgj2mZ74
Language of learning
chemical reaction(i* & % i) ~ physical change(4~ ZZ 5% i) ~ liquid(;% %8) ~
solid(F%8) ~ gas(# %) ~ volume(%8#%) ~ thermometer(;§ & 3*) ~ alcohol
column(iFp 1) ~ Erlenmeyer flask(48.7;%%) ~ rubber stopper(#-4 %)
stir rods(#. 3 ¥ ) ~ Liter box(=#! &) ~ points for attention(/L & ¥ )
#5% 8 Y PR | copper ball(4 7%) ~ metal ring( £ %) - spirit lamp/alcohol burner(;F &)
Language for learning
1. Measure temperature(JHll &5 &)
2. Cooking eggs is an irreversible change.
3. Melting chocolate is a reversible change.
KB E PR
Teaching activities design
wE P& ERE R R R e Y T E R
Teaching Main questions and guides time Evaluation
objectives points
[First class)
111 PP nen
[Engage %-#]
Ssknowthe | < 2 7&7 AP LA a5 born? 10
changes in Mo~ AR Ve 2-1 e e
the shape In our daily lives, how do we heat up the food? RS A5
(property) of Barbeque, cooking rice, cooking hot pot « 2% 8 (14
objects AP R e RILeE? 10° o) B (7
before and B3 AEREAS ~F 4 ﬁv’f.s”ﬁfé%szlgé N g v 35
after heating g Explain the
BERAT D SRk ¥ESR A OF R changin
FEAL S LAM £ 81 % b naneine
Does food have any change after been heating up? situation of
Shrimps are gray and blue before heating up, then they the substance
turn to orange and red after cooking

2
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https://www.youtube.com/watch?v=9JuKqkZVgTU
https://www.youtube.com/watch?v=9UtfegG4DU8
https://www.youtube.com/watch?v=T1zFwgj2mZ4

Through
experiments,
observe the
phenomenon
of thermal
expansion
and
contraction

Eggs are liquid when they are uncooked, then they
become hard solid forms after cooking.

Vegetables are hard before cooking, then they become
soft after cooking

T RfRe G e B anpgd forh gt g rT
LGRS el
Most of the foods’ colors and appearances change after
heating up, but there are some examples that don’t
have any change.

S AR S AR A L R
The color, shape and hardness of foods will change after
heating up.

S FLRPTREAROETE R B2 LR Ak
Wk Bt BB bl R
Some substances’ natures will change after heating up
and could never return to original appearance, which is
chemical reaction. For example: egg.

S FEFFRACOET % BT UL R R
K3 o B3 H I s HlderTi 4 s kK
Some substances’ natures will not change after heating
up and could recover to original appearance, which is
physical change. For example: chocolate and ice.

[ Second class )

12 52 RS WAH AR

The changes of substance’s volume after heating

[ Explore 3% % ]
P eEOR 4 gk M
Thermal expansion and contraction of substance: liquid
S AR AALDPTIAL O WHEEF RE? 52
P E V0L ATiE?
(IR ARZFP DFEE g FIZBERDT b o MF G TR
L
(2)d PP E R UK BRI ALE R L
SR BRI PG R § T
SRR PB M F R AR

In our daily lives, does the substance’s volume have any

change after heating up? What ways can we know about

that?

(1) The alcohol’s volume of thermometer may change due to
the temperature’s difference.

(2) When putting thermometer into hot water, the alcohol
column of thermometer will rise.
When putting thermometer into cold water, the alcohol
column of thermometer will decline.

10’

10’

10’

before getting
heating up
and after

heating up.

Operate the
experiment of
Thermal
expansion
and
contraction
and
observethe

phenomenon.

3
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PR T

& FHEH: 250m AT HA R AW o2
ﬁ s rkokos Tguj\

& icHH:

1. fasaajEgm s g 4 vk

2. RBERB KA ER L B AT

3. ARFE ST RO Sk

4. HHAFELE N ORY - B EERLEE ¢ ki

5. fALFEAFUKY o BRBRIEEE g Y kiR
iL

® IREF:

1 vt - Rk Sl g KSFREAR TR E

2. #okgd 0 EETF R AF kRl

3. Aok R R AZiE 60C

\Experimental operation\

€ Experiment equipment:

Erlenmeyer flask of 250 ml, Rubber stopper, stir rods, Liter
box, ice water, hot water

€ Operating steps:

1. Fill up the Erlenmeyer flask with stained water

2.  Putthe stir rods in the Rubber stopper, and then put
them into the Erlenmeyer flask

3. Mark the water level on the stir rods before the
experiment

4. Dip the Erlenmeyer flask into cold water for a while and
record the water level in the stir rods

5. Then dip the stir rods into hot water. Observe and
record the change of water level in the stir rods.

€ Points for attention:

1. We can use along and thin glass tube instead of the stir
rods of the thermometer.

2. Dye/ stain the water in order to see the changes of
water level clearly.

3. The temperature of hot water should be lower than 60

C.

20

10’

[Explain 2§ ]
® in
1. SE0R » Aok 3 g drking ALY ki
Y l!§
2. MAVELE N RUKEE 0 BB R ki RARRL? ki
__L =1
4
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Through
experiments,
observe the
phenomenon
of thermal
expansion
and
contraction

3. AP AL RHAMB IR R DR K LAY R?
B AP M DR P R A
WA WAR DRI E P kT
EQIE S-S R

4, BRVARLI ML E s BE &G P A
=7
U AR Gl o B AP ke d
g2 @A ETERRIER

i 188 A

€ Discussion:
What changes do the water level of stir rods have when
the Erlenmeyer flask is dipping in the ice water?
The water level declines.
2. What changes do the water level of stir rods have when
the Erlenmeyer flask is dipping in the hot water?
The water level rises.
3. What relationship does the blue liquid’s volume in the
stir rods and the temperature have?
-volume will increase when the temperature raise>the
water level in the stir rods raises
- volume will decrease when the temperature
decline>the water level in the stir rods declines
4. What is the same of the red liquid’s water lever of the
temperature and this experiment?
By the characteristic of Thermal expansion and
contraction, the red liquid of the temperature will raise
when it getting hot. And it will decline when it getting cold
for measuring temperature.

=

[ Third class )

P eEOR L 5
Thermal expansion and contraction of substance: gas

SO BAEP DT F AL R gE IR
w5 ?
DE R ER RGNS F BRI RRE
After heating up the air in the Erlenmeyer flask, can we
find if the volume change?
Air has no color and odor. It needs to observe other
objects’ change to see.

[ Explore ¥£ % ]

AR
® THIH:
o2 &~ 250ml 4855 ~ F 3R~ #ok koK

10’

20

2-2 j5d 7
o BLBH

P HF eI

%

Operate the
experiment of
Thermal
expansion
and
contraction
and
observethe

phenomenon.

5
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L SRR

1. AR s Fgauy e

2. RAAEL R R N Bk B ok
3. BBILT F IR

\Experimental operation|

€ Experiment equipment:

Liter box, Erlenmeyer flask of 250 ml, balloon, hot water, ice
water

€ Operating steps:

1. Put the balloon on the top of the Erlenmeyer flask

2. First put the Erlenmeyer flask into the hot water. Then
move the Erlenmeyer flask into ice water

3. Observe the changes of balloon

[Explain 2% ]
& A
1. BAEALRUE A #ok Y S FTT S TR BRI ? F
A

2. MEAFLIE » kR P o FLT hFIRT PR
X E R R

3. BLAGHLT G IRAGR PR § TR
F kg OWIER g o R4 P

=

4, FRAEHE LR R K H A R?

B F W8RG > WA R D8P WA § )

.- 2

ZF X IR P

e

€ Discussion:

What changes will the balloon have when the Erlenmeyer

flask is dipping in the hot water?

The balloon inflates

2. What changes will the balloon have when the Erlenmeyer
flask is dipping in the ice water?
The balloon shrinks/deflates into the Erlenmeyer flask

3. Why does the balloon’s shape on the top of the
Erlenmeyer flask change?
Balloon will inflate or shrink due to the temperature in
the Erlenmeyer flask.

4. What relationship do the volume change of gas and the
temperature have?
Conclusion: when gas getting hot, its volume will
inflate ;

=

When gas getting cold, its volume will shrink

[ Fourth class )

J § g R 2 R

10

10’

20

Z-Z%EJ 7
o BB A

P HF eI

%

Operate the
experiment of
Thermal
expansion
and
contraction
and
observethe

phenomenon.
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Through
experiments,
observe the
phenomenon
of thermal
expansion
and
contraction

Thermal expansion and contraction of substance: solid
S OERME R WA € R
Will solid’s volume change after being heating up?

[ Explore 3£ % ]

7 % I
& FHEH
TR SNy 3 S L
® eitH:
1 A h BRI T S 6 R
2. WAFIRITEOTIFH Y LR G244
3. b B TRRE T B LB

‘Experimental operation‘

€ Experiment equipment:
ice water, copper ball, metal ring, spirit lamp/alcohol
burner

€ Operating steps:

1. Tryto make the copper ball pass through the metal ring
before it gets heating up

2. Put the copper ball on the spirit lamp to heat up for 2
minutes

3. Try to make the copper ball pass through the metal ring
again after it gets heating up

[ Explain #1258 ]
* i
K de B fode B 1S AF TR 0 - B B & B TR?
e ndr st TR R0 T 1B & Bk
S A AR TR FIREAE RS 0 7 A iE & Bk
20 F PR RET R R AL T 6 £ PR
SRR IR 2 ok IR L 0 T L
3. Bt ﬁi%c;{%@'&‘fw}fr%\j%@@ bk TR _,); BB 2
CENENE R 3T RIS
BRI AR B R
DFERMs g BIRL

=

€ Discussion:

Which copper ball can pass through the metal ball, the
original one or the one being hearting up?

The original copper ball could pass through the metal
ring because its volume keeps the same.

The copper ball being heating up could not pass through
the metal ball because its volume become bigger.

=

10

2-2 %ﬁﬂ 7
o BB R
kL ‘fﬁmﬂ
%

Operate the
experiment of
Thermal
expansion
and
contraction
and
observethe

phenomenon.

7
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Explore and
understand
the
application
examples of
thermal
expansion
and
contraction
in life

What can we do to let the copper ball pass through the
metal ring again after it got heat up?

We could put the copper ball into the ice water to make
its volume become smaller, then it can pass through the
metal ring.

Compare the copper balls of being non-heating up and
heating up, what are the changes?

Conclusion:

The copper ball’s volume increase when the temperature
increase.

The copper ball’s volume decrease when the
temperature decline.

—->Solid also has the situation of Thermal expansion and
contraction

[Thermal Expansion and Contraction of Solids, Liquids and
Gases]

https://www.youtube.com/watch?v=9UtfegG4DUS8

[The Uses of Expansion and Contraction of Matter in Daily
Life]
(0:00-0:44 table tennis)(f$ & » F ]+ » -] &)
https://www.youtube.com/watch?v=T1zFwgj2mZ4

[ Fifth class])
[ Evaluate 3 *§ ]

[Thermal Expansion - Why are gaps left between railway
tracks?]

20

20

2-3 Fitfr
fR2 g &
N )
* |
Discuss and
understand
the daliy life
examples of

Thermal

8
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https://www.youtube.com/watch?v=9UtfegG4DU8
https://www.youtube.com/watch?v=T1zFwgj2mZ4

https://www.youtube.com/watch?v=9JuKqkZVgTU expansion

and

contraction

S BmEE o 2 EY B B B R LY BOEL S
e 382K 3 e?
BE TR Flr LHF IR hF M RPN hf A
X E s @ Ok
BRI OFR BT REERS A EDME
€ ﬂ’zi{‘ﬁ"‘ i
N B AR B g TR LI BRI SR 4
A
Observing carefully, what objects also use the theory of
Thermal expansion and contraction to design in our
daily lives?
-hot air balloon: using fire to heat up the air in the
balloon to inflate the gas in the balloon.
-the alcohol in the thermometer: it will inflate and raise
when it getting hot. On the other hand, it will shrink and
decline when it getting cold
-train tracks: there’re some small cracks/gaps left
between rails in order to prevent Thermal expansion
and contraction deforms the tracks.

\\\Xr

[Thermal Expansion - Why are gaps left between railway tracks?]
https://www.youtube.com/watch?v=9JuKgkZVgTU

[Thermal Expansion and Contraction of Solids, Liquids and Gases]
(EEE)

https://www.youtube.com/watch?v=9UtfegG4DU8

[The Uses of Expansion and Contraction of Matter in Daily Life]
(0:00-0:44 table tennis)(f¢ & ~ 7 &+ > -] Ef)
https://www.youtube.com/watch?v=T1zFwgj2mZ4
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https://www.youtube.com/watch?v=9JuKqkZVgTU
https://www.youtube.com/watch?v=9JuKqkZVgTU
https://www.youtube.com/watch?v=9UtfegG4DU8
https://www.youtube.com/watch?v=T1zFwgj2mZ4

PR REE &S0
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%31 # i 5
Ea i
HEalr 1
INa-III-8 4 d 3 7
53 Fe LR e @3
S B> N5 @
Learning i%;; éj;’ff‘"ﬁ’ B
content | =7 " TET AR fEA3 ERSETRE CRIEEEE £
T, ZEIIVE SRR Fo L . e _ . ’ _.
o Pos | ERASN 4  Taa b R E el F
= po-l-lii i ¥ & | 2% | et REFE - R4 EHZ - Hicip &
e BB VER I el | B Y RNEN REPRRFE TR L
e |y | RET AR FRAE R
2 |3 T RRSEH
Learning | & &4 F* 47 o
behavior ah-TI-191 % 75
B OLjEp ¥4
BRI M F o
=St B ARR
By the end of the course, students will be able to
2-1 e Bt BB ER 4 Ee
Apply heat conduction’s characteristics to daily life and use properly.
2-2 s Afd BERRLER K{r § ¢ o B
Understand how heat is transferred/ spread in water and air by observing
5o experiment.
Learning Ro ol FE R TR SR
objectives Operate the experiment carefully and correctly.
2-3 d A FEESHRDRE S aims s
Know how does sun transfer/spread the heat from daliy experiences.
2-4 i 0 RIOCERE AR DR R § 7 R

Understand and compare different materials have different effects of heat

Preservation.
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KERA TR
Teaching aids/
sources

Video
[Make a Convection Heat Powered Windmill - Fun Kids Science Experiments]

https://www.youtube.com/watch?v=v2bYpjMDFVo

Language of learning

heat conduction(#t % ) - material(44 L) ~ transmit(#4%) ~ accelerate /speed
up(4ei#) ~ slow down(jF %) ~ burning/scald(# i) ~ oven mitt(fg £t £ £)
vessel(% 2) -~ insulation(F§ %+ #L) ~ Heat Convection(#t ¥/%) ~ transparent(i%
F? £73) ~ beaker(*%&+#5) ~ alcohol column(iF ¥ &) ~ tripod(= %7 ) ~ Ceramic
Centered Iron Wire Gauze(f4 % 4 ‘&%) ~ convection(¥f/) ~ wide mouth
bottle(# v ¥%) ~ incense(% 3 ) ~ Liter box( = = £ ) ~ partition(Ff# %) ~ Heat
radiation(#: 5 %¢) ~ galvanized iron sheet (2 # * 4 & ) ~ heat preservation(i%
&) ~ thermos cup(##§ 47 ) ~ Vacuum flask(Z % & ) ~ thermos bag(#g %) ~
aluminum foil(4% 4) ~ down jacket(3% %% ¢t &) ~

Language for learning

1. Heat is transferred through conduction, convection and radiation.

2. _Conduction happens when heat moves from a hot thing to a cold one

through direct touch.
Convection happens when heat moves from a hot thing to a cold one through
a moving liquid or gas.

Radiation happens when heat moves from a hot thing to a cold one without

touching each other.

3
Teaching activities design
KE P % ERE R = = FEE R
Teaching Main questions and guides time Evaluation
objectives points

2-1

¢

[ First ~ Second class )

#e91® ® heat conduction
[Engage %#¢)

ok R R T BBk SR - pER |10

fs L L3 £BE S PR L A?

B AmgET -

If we put an iron spoon into a cup of hot water and use our

hands to take the spoon after a while. What do you find?

The handle of the spoon becomes hotter.

BREA  EAPY VAR TR BLLARHIP T

LA

Vo Ad XES A 6 N B

T Ad B R B - sl o R M- 2

Think about it, how does the heat spread to materials when

we use fire to heat it up?

It could spread to everywhere from the point of receiving

2
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https://www.youtube.com/watch?v=v2bYpjMDFVo

the heat.

It could spread from the high temperature point to the low
temperature point.

By ,éf@%%’d By F oD AR R B W S
(R

Spread: the way that heat transmitting from high
temperature to low temperature through touching objects.
I VSRR ES L LS SRR R R |
£7?

TR AFi M 2k g @RERT F

Why does the metal spoon made with wooden or plastic
handle could be less hot for our hands?

It may due to the different materials affect the speed of
spreading heat.

[ Explore 3£ % )
F e ehde 4 0 BB i R AP B ?
PR BB EERY 7R
Do the different objects have the same spreading speed of
heat?
Different objects have different speed of spreading heat.
P¥AL Ao MR E R E Rt
ARG H R ATER 3 b B T RER NG E
R R A AT i SRR
SR ERE R E AR 22 ERTG
I A BERAHPUSEREE  FLEF SRR
3
In our daily lives, what designs do we have to accelerate
(speed up) or slow down the heat spread?
-the plastic or wooden handles are not easy to spread heat
and could slow down the heat spread.
-using the materials which can spreading heat fast to make
the bottom of the pot can speed up the cooking of food.
-using the materials which spread the heat slow to cover
the outside of hot drink can avoid burning/scalding our
hands.
-using the materials which can spreading the heat slow to
make the oven mitt can avoid burning/scalding when we
holding things.

[Explain jZ§% ]

PR S dRihimT LY AR MR A dS g
frie ® 2k B

(1) & B eni g & ol - Pt i & F (PSS
)+ L X EFRFDFE - EEMHEAT BEREL T
Sk KT R ER LS T it v B AN
AT 473 ¢ F 5

Why do most of the pots were made by metal materials?
And why the handles of the pots were made of nonmetal

15

10’

g3 58
3k H
0 % i
DA S S
g EF d
BB
A
Recognize
the way of
heat
conduction,
Different
materials
have
different
rates of heat
conduction,
and the heat
conduction
is from high
temperature
to low
temperature.

3
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2-2

materials?

(1) Metal materials can spread the heat faster, so it is
suitable for being the materials of pots.

(2) Pots are vessels of cooking and were made by metal
materials. So it can accelerate cooking speed due to
spreading heat fast.

Handles are the places that our hands to hold the pots.
So we won't get burn if we use the materials which
spread the heat slow.

[ Evaluate =% )
(RS LT EL g B R R
BEE R PF T GRS RS
The materials of slow spreading speed are suitable for
being insulation.
The materials of fast spreading speed are suitable for being
pots, etc.

Types of Heat Transfer.

https://www.youtube.com/watch?v=w-R2c6qH4I1U

[ Third~Fourth class ]

4 cr$ti Heat Convection

[Engage %-#]
FAAGET RSN P g R AR Lo B
What ways/ methods do we have to know how does heat
spread in water?
KRBT g- E ALY pigie o oK EEP ﬁé'ﬁ A
LERBHDDIT Wb r - BHRFARY S FRT
B5 24 ffaﬁ;;j,
There are bobbles coming/raising up from the bottom of
water when water is boiled. But water is transparent so we
can’t see how does heat been spread.
—>we can add some substances into water and it may help
us to observe clearly.

[ Explore #£ % ]
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https://www.youtube.com/watch?v=w-R2c6qH4IU
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\Experimental operation\
€ Experiment equipment: sesame, water, beaker, alcohol
column, tripod, Ceramic Centered Iron Wire Gauze

€ Operating steps:

1. Put 30 ml hot water and a teaspoon of sesame into a 500ml
beaker. Use alcohol column to heat up from the beaker’s
bottom.

2. Move alcohol column to left for a while and then to the
right, observing sesame’s move situation in the water.

€ Points for attention:

1. You must put out the fire before you add more alcohol into
the alcohol column. The biggest amount of alcohol column is
80% of alcohol.

2. If things ignite unfortunately, use the wet rag to put out the
fire.

3. Use the cover and close alcohol column from one side when
you put out the fire of it.

€ Discussion:

How does sesame move in the water when it’s heating up in
the beaker?

If the beaker is heating up from its middle bottom, sesame
will raise and then fall from two sides which form the
convection.

If the beaker is heating up from one side of its bottom,
sesame will raise and then fall from the other side which

=

s £ T B
Observe and
discuss air
convection
through
experiments,
and tell
examples in
life.
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form the convection.

2. According to the flowing situation of the heating water, how
does water spread the heat?
When water is heating up, it raises from the bottom which is
under heating. The water above with lower temperature will
flow to bottom and keep the cycle of flow up and down

Z F it air's flow

S T BLBA B F i R
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Ko e R R R
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e ke
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‘Experiment: observe cold air and warm air’s flow situation‘
€ Experiment equipment:
wide mouth bottle, incense, Liter box, partition, ice water,
hot water, red and blue spot sticker

€ Operating steps:

1. Make a gas bottle full of smoke: put the igniting incense into
the wide mouth bottle to make bottle be full of smoke

2. Make a cold gas bottle: cover the mouth of the smoke bottle
with the partition and soak it in cold water

3. Make a warm gas bottle: cover the mouth of the smoke
bottle with the partition and soak it in hot water

4. Put the smoke cold gas bottle upside down on the
nonsmoker warm gas bottle. Take away the partition and
observe the smoke’s flow situation.

15
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€ Discussion:

1. Whatisthe purpose to make the bottle full of incense’s smoke
during the experiment?

We can see the cold air and warm arm’s changes clearly with
smoke.

2. How does the smoke move when we put the smoked cold gas
bottle upside down on the nonsmoking warm gas bottle?
Smoke will flow down to the warm gas bottle.

3. How does the smoke move when we put the warm gas bottle
under the nonsmoking cold gas bottle?

Smoke will raise to the upper cola gas bottle.

[Explain jZ§% ]
Conclusion:
Cold air will flow down and warm air will flow up.
Air could also spread heat from warm gas raise and cold gas fall.
S PAAEY CAPEYIRTF A L2 F TSR
T GRS F AR AR e AR F RO T AT R

i
In daily life, we often use the theory of warm air raise and
cold air fall.

For example: putting air conditioning at the high place can
let the cold air be flow down

Heat Transfer: Conduction, Convection, and Radiation
https://www.youtube.com/watch?v=HpCvWuvCUoA

[ Fifth class])

2-3 #v ¢4 %4 Heat radiation

[ Explain jZ% ]
< s B i A Ao B ?
BT ESLI B Tt BRI d B E
Ik b
DI F L E R TRETT B A GRS N
s st
How does sun’s heat been spread?
When we stay under the sunshine, we will absorb sun’s
heat. Because sun’s heat was spread from sun to Earth.

5’

20

7
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https://www.youtube.com/

< ABRTRE-EFEFO FEAFE > U PR Fa
EARE? EHI R XA T
Al Lk P B L R
gty B v FuR
Will different building materials have the same situations of
receiving heat after being exposed to sunshine for a while?
Different building materials have different situation of
receiving heat.
We feel hotter when we are in the galvanized iron sheet
house.
We feel cooler when we are in the wooden house.

Animation - Third Heat Flow : Radiation

(Commerical)
https://www.youtube.com/watch?v=-s12sD09aeE

[ Sixth class])
2-4 %’ heat preservation
[Explain jZ§2 )
S I FHEROBIEERT R R A e RS 2
KO Rl TR -
heat preservation: We can use different materials or ways
to decrease heat spread by that materials has different
heat spreading speed.

%% +% thermos cup

10’

20

TRk B eh
Frdoim i@ 3
BIRiES L
AL B o
Understand
how the
sun’s heat is
transferred
to the earth
and then
understand
the thermal
radiation.

38




E R EER
SN CRE od kRS A
SEZR BT RRLAZE S EZR T RS H

il E ot B
-Cap: reduce heat convection Y
-Silvered surface: smooth surface can reduce heat radiation | 10’ Pt ik
-Vacuum flask: removing the air between the cases to make e R S
vacuum flask in order to reduce the heat Can tell the
conduction and convection. different
%8 & thermos bag : insulation
G R AR A b Bl i D) IR 2 % effects of
The aluminum foil material inside can reduce heat various
materials.

conduction to make heat preservation

33 % ¢t £ down jacket :

MHRHEH AN § SBWIERL > BETF R Ap Y

L TS

The gaps between down will inflate after being warm. And

it can keep the warm gas inside the jacket to keep us warm.

Conduction, Convection, and Radiation [SONG!]
https://www.youtube.com/watch?v=7Y3mfAGVnlc

Make a Convection Heat Powered Windmill - Fun Kids Science Experiments
https://www.youtube.com/watch?v=v2bYpjMDFVo

39



https://www.youtube.com/watch?v=7Y3mfAGVn1c
https://www.youtube.com/watch?v=v2bYpjMDFVo
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By the end of the course, students will be able to
31 R HHPETEALZT RN RS o

3
gV P Identlfy the differences between setting louvre outside or inside.
Learning o _ L
objectives 3-2 ivd Fa BavE ARIFERS ERRA b 3 E o
Discuss the ways of house insulation and ventilation by energy-saving
buildings’ designs.
Videos
[What is green building?] (0:00-0:45’)
KERE TR https://www.youtube.com/watch?v=MylOtsx3wDs
Teaching aids/ Saving Energy Around The Home - Energy Efficiency Tips
sources https://www.youtube.com/watch?v=pY6fAYkscTY

10 Ways to Save Electricity at Home
https://www.youtube.com/watch?v=YhPTaS9c2ec

Language of learning

lighting(#x %) ~ ventilation(Z ) ~ choke(FE} ) ~ curtain (¥ &) ~ blind(F ¥

% )~ shutter(F £ % ~ & #i5%) ~ shading equipment(i H5 X # ) ~
louvre(F £ ™ ~ § £ %) ~ Solar photovoltaic panels( = F i £ & ) ~
Insulation(f&#t) ~ corridor(4_k&z) ~ heat dissipation(fz#t)

Language for learning
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https://www.youtube.com/watch?v=MyIOtsx3wDs
https://www.youtube.com/watch?v=pY6fAYkscTY
https://www.youtube.com/watch?v=YhPTaS9c2ec

The air conditioner is the application( & * ) of convection and conduction.

KR ER R
Teaching activities design
wxE P& IR FAEESIE R FREE
Teaching Main questions and guides time Evaluation
objectives points
3-1 § 2k v R ‘fr!ﬁ’}f’:
windows’ lighting, ventilation and choke
) 3
[Engage 3-2]
S OFTEFHEE AR foR £ Ss can think
Ss and discuss
understand Doors and windows’ functions are lighting, ventilation and How can we
How can we Choke do to adjust
do to adjust | BB AT AL LR~ R B r? the
the o . sunshine
sunshine AR RSP RY amount
amount How can we do to adjust the sunshine amount that shine that shine
that shine ) into the
. into the houses?
into the houses
houses We can put/ add window curtains and blind/shutter
[Explore 3% % ] [Explain 2% ] 15’
G oo g mE e o o - Ss can think
Ss R R R ETERRE > R PREFRSR? and discuss
understand “ﬁﬁggg&r%;{%{ﬂ%”x EH o BB R gk
What - HTRETEE A AUR
special
functions What special functions do these extra shading equipments
do these have for windows?
extra . S
. Louvre equipments have shade and ventilation effects.
shading
equipments Normal curtains could only shade and not so good for
have for ventilation
windows e s e a sl e b e
SRR E KR AT 7RISR VES S EIERRE | 1y

VAN R Ebh L SR B N RS SR A8 S
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Ss
understand
what
conditions
should our
building
have to
make
people live
more
comfortable

Sk rFp o ;%ifjﬁ— Az o~ F P

Which way is better for cutting off or reduce sunshine and

the sun’s heat get into indoors? Setting up shading

equipments at outside windows or inside windows? Why?

Outside louvre: it can shade sunshine and heat go into
indoors

Inside louvre: it can shade sunshine, but the heat gets to

inside when the sunshine gets into the glass windows.

—>Hence outside louvres more effective than inside louvre

—>when light gets into indoors, the heat was brought

inside, too.

[ Evaluate *=§ )
Activity Book p.26

3-2 % F2E 3K #+fo# Building’s design and heat

[Engage %-#7]

BB B AP LN] &g AP AP Rk

LRt

1. pAFRZERE (BT~

2. RcRwrl BT ACER R W TRE o Ttk Rk |

1l

3. THakTFE IAEWETE s mAEkEE LT A

4., ER%IC I RS T E RS

Think about it: what conditions should our building have to

make people live more comfortable?

1. Natural lighting and ventilation: set windows

2. Rain recycling: add rain recycling equipments on the
roofs can recycle the rain water and reuse it

3. Solar photovoltaic panels: set this on the roofs can turn
lights into electricity

4. Environmental greening: growing plants on the roofs
can have insulation effects

[What is green building?] (0:00-0:45")

https://www.youtube.com/watch?v=MylOtsx3wDs

51

Ss can

complete
assessment

Ss can think
and discuss
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https://www.youtube.com/watch?v=MyIOtsx3wDs

Ss
understand
What
buildings’
designs can
cool down
the indoors

[Explore #% % ] [Explain % ]

FARfrE B M aaE AR B H A R
U R RS RN 0 BT ET
> %
What functions do the buildings which are with corridors
and louvres designs have?
They can shade sunshine shine into indoors directly, also
they can ventilate and dissipate heat.

FEBRAG PEARY > B TRAE RS GO0
J_LE Fes?
B BERES T LB BRE o T
e fode i arc
What helps do buildings with shading equipment design
have for houses in humid areas?
Sunshading boards and plants grown on the roofs can
avoid exposing to strong sunshine in order to have
insulation and heat dissipation effects
GRS G MR R AR RN R R
FFiE?
TR S PFEANLREES
In Taiwan, it is humid and hot. What buildings’ designs can
cool down the indoors?
Windows, rotating fan, ventilation tower with louvres
designs
Saving Energy Around The Home - Energy Efficiency Tips
https://www.youtube.com/watch?v=pY6fAYkscTY

10 Ways to Save Electricity at Home
https://www.youtube.com/watch?v=YhPTaS9c2ec

[ Evaluate =% )
Science Reading P.54-55

20

5'

10’

Ss can think
and discuss

Ss can

complete
assessment
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https://www.youtube.com/watch?v=pY6fAYkscTY
https://www.youtube.com/watch?v=YhPTaS9c2ec
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Lesson 1 -
1. Three states of matter (solid, liquid, gas)
2. Water in three states of matter (Solid: ice, snow. Liquid: rain, dew. Gas:
water vapor)
3. Water changes its form when the temperature changes.
4. Water cycle
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5. How to look at satellite images. (High/low pressure, cold/warm front)
6. Typhoon and the causes it creates.

7. What to do before Typhoon lands.

Lesson 2 -
1. Heat can change an object’s shape, color, state of form and/or volume.
Heat conduction, heat convection and heat radiation.
Thermal expansion & thermal contraction
Hot air rises, cold air sinks.
Examples of heat conduction: frying pan, metal spoon.
Examples of heat convection: air conditioner/heater
Examples of heat radiation: Microwave, x-ray

Examples of good conductors: Copper, iron, gold, aluminum, steel.

N I I

Examples of poor conductors: Rubber, wood, plastic, paper, glass.
10. Examples of thermal expansion & thermal contraction: Train rails,

bridge, tiles, Thermometer, hot air balloon

Lesson 3 -
1. Rocks are made of minerals.
Learn to describe rocks & minerals by observing their properties.

Properties: Color, texture, luster, hardness.

> ®N

Color : for example, # &% contains color red, black and white. Hif=
is yellow.

5. Texture: for example, #8590 is smooth. & A is rough and grainy.
6. Luster: for example, Silver is shiny and reflective. 55 is dull and

non-reflective.

7. Hardness: Talc is the softest and diamond is the hardest.

8. #F: Types of rocks (igneous rock, sedimentary rock & metamorphic
rock)

9. #¥: Upstream, midstream and downstream
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10. f7: Weathering, erosion, deposition.

Lesson 4 -

1.

2.

N T pw

Magnet is an object that creates magnetic force - magnetism.

The area near the magnet that contains the magnetic force is called the
magnetic field.

Magnet can only attract or repel magnetic objects.

Magnetic objects are things that contain iron, nickel, or cobalt.

Magnet has two poles. (North pole & South pole)

Same poles repel, opposite poles attract.

Earth’s core contains a huge amount of iron and nickel, so the center of
Earth is magnetic.

Compass’ needle is made of iron, so it can detect the Earth’s magnetic
field.

L
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Lesson 1
Solid Liquid Gas |Temperature |Weather | Water
cycle
Cloud Fog Rain | Snow Dew Frost
Satellite Pressure
Lesson 2 -
Heat Heat Radiation | Thermal Thermal
conduction | convection expansion | contraction
Cold air Hot air
sinks rises
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Lesson 3 -

Rock Mineral Properties Color
Texture Luster Hardness

Lesson 4 -
Magnet Magnetic Magnetism Abstract (v.)
Repel (v.) North Pole South Pole Compass
Electricity Electromagnetism
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Water is all around us. It is in the sky, on
the ground and in the air. Water
continually changes its form. In nature,
water exists in 3 states - gas, liquid and
solid. Where do we see water in gas form,

liquid form, and solid form in nature?

2. B RE l'ﬂf’%l“gfé KEAS g r T o
Changes in temperature will change the form

of water.

3. ZAcH A enf FIE H B
—%Uzgémﬁii’wm%$@~m¢
’J‘ Bk BF T /‘]}K/ 'FE'_

FlenZ o
When the temperature is cold, the water
vapor in the air turns into water droplets
or ice crystals, floats in the air and
becomes clouds.
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When the temperature drops, the water
vapor in the air will condense. If it occurs
near the ground and horizontal visibility

is less than one kilometer, it is called fog.

4oBARILF Y kEF TR 8
1o BREPN T AR EHET R RS ?
FRE EREER?

—(1)##-kg o~ 100ml £ F¢ > &% kK
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> F FAE P? F 3o

(@ﬁiﬁgéﬁ?uﬁ | £ F g 3

SEIEARE £ 25 1

Clouds and fog are formed by the

condensation of water vapor in the air.

Can we create a simulation of clouds and
fog in the classroom? How can we create

the simulation experiment?

First, pour hot water into a 100 ml
measuring cylinder. Use an ice pack to
cover the measuring cylinder, then insert
a lighted incense to create little
particles. Cover the measuring cylinder
completely with the ice pack. Then
remove the ice pack from the measuring
cylinder. You will see artificial clouds and
fog in the bottle rim.
FRIEFRriPrAE 8 LR?28EF > 6
FRRap chE EBQ
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(DE®FL > REARDET LERE
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Rain, dew, frost and snow
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What are the causes of rain, dew, frost, and
snow? Let’s learn the causes of rain, dew, frost

and snow and understand their differences.
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Water droplets or ice crystals in the
clouds gather together and grow larger.
They fall to the ground as they become
heavier. Water droplets drop directly and
ice crystals melt into water and drops,

and create “rain”.
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If the ice crystals in the clouds don’t melt
and fall directly when falling to the

ground, they will become “snow”
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On a clear and windless night, when the
air comes in contact with objects with
lower temperature, the water vapor in
the air will condense into water droplets

on the objects, This is called “dew”.
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When water droplets in the air

encounter ground temperature below 0
°C, they will become crushed ice crystals
called “frost”
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Let’s think about it. Where have you seen

these forms of water in nature?
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Different temperatures can change the

form of water, such as clouds, fog, rain,

dew, ice, snow, frost and invisible water
vapor. How do these changes occur?

From the previous experiment, we have
learned that ice, frost, and snow will be
formed when the water temperature is
lower than 0°C (solid). Dew and rain will
be formed when the water temperature
is higher than 0°C (liquid). Last when the
temperature reaches 100°C or at room
temperature, invisible water vapor will
be formed (gas).
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Draw water cycle:

Ocean - (Evaporation) - Water Vapor -
(Condensation) - Cloud - (Precipitation) -
Rain & snow - (Collection) - Back to ocean,
ground water, river, lake, etc.
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In this chapter, we will learn about heat transfer. We will identify
the types of heat transfer by looking at the examples in life.
Students will observe heat transferring through solid object,
fluids and air with hands-on experiments.

Types of heat transfer: Heat conduction, heat convection, heat
radiation.

- Heat conduction: heat transfers through physical contact, from one
object to another object with lower temperature.

- Heat convection: heat transfers in air or fluids. "Hot air rises,
cold air sinks".

- Heat radiation: things make radiation because they are warm. It
may be felt as heat or seen as light. It does not require physical
contact.

- Thermal expansion& thermal contraction.

Examples in life:

Heat conduction: spoon, frying pan

Heat convection: air conditioner, heater

Heat radiation: microwave, x-ray, sun

Thermal expansion & thermal contraction : hot air balloon, train
rails, thermometer, tiles, bridges
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BEEENNE K E 720 I | eFEJTEC
[1-1] &SR
Introduction: Before we memorize any rocks and minerals, we need to learn how to des | 2 [ YR
cribe them. To describe the rocks and minerals, we can look at some of their propertie
s, such as color, texture, luster and hardness.
Vocabularies: 2 | YA
1. Observe (v.)
2. Properties
3. Color
4. Texture
5. Luster
6. Hardness
. Properties (FF/%) are traits that tell you something about an object. Properties t | 6 | JFEyr
hat help geologists identify a mineral in a rock are color, texture, luster, hardness, etc.
o Color: For example, shale (&) can be dark gray or black. Azurite is bright b
lue.
o Texture describes the way an object feels. Some rocks have a rough texture, an
d they are really bumpy. Some rocks have a smooth texture.
o Luster describes how a rock or mineral reflects light. Some rocks don't reflect a
lot of light. Some rocks are metallic and shiny.
[ )
o Hardness: Diamond is the hardest mineral. Talc (7&43) is the softest mineral.
Practices: (Students raise thei 10 RERE X
r hands and answer) @ 1THEFR

Question:
What is the texture of these r
ocks?

Answer: Smooth.

Question:
What is the luster of this min
eral?

Answer: It is reflective.

Question:
What is the color of this roc
k?

Answer:
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The color of this rock is red.

Question:
Is this mineral hard or soft?

Answer:
This mineral is hard.

Please select or fill in the correct answer:
1. This rock is ma
de of many kinds of mi
nerals.

2. Its colors are re
d and black.

3. Luster of this r
ock is non-reflective.
4. but it is a little
bit shiny because only
some of the minerals i
n this rock are shiny.

Please connect the box
es to the rock and mine

ral they each describe.
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. . Vocabulary:
Warm-up & Review : 5 min
Greeting, and show the video clip on Youtube Erosion
1. https://'www.youtube.com/watch?v=R-Iak3Wvh9c Transportation
2. https://www.youtube.com/watch ?v=krJLnXpemtQ Deposition
Weathering
15 min
Development :
1. Erosion: the wearing away and removal of rocks by the action of water, wind or ice. _
_ . o Classroom Language:
2. Transportation: the movement of sediment along the river s course.
3. Deposition: the putting down of material by the river. 1.Look at the picture!
4. Weathering is a natural process that breaks apart or changes rock. Some of the natural f 2.Tu§n topage __
. . . ) 3.Raise your hand!
orces that cause weathering include heat, water, wind, and living things. There are three
4.Repeat after me.
main types of weathering: physical, biological, and chemical. Weathering, unlike erosio 5.That s a good quest
n, breaks things up into smaller pieces but does not move them away. ion!
5. Weathering and erosion work together to change the environment. In nature, large thing 6.Have you Finished?
s get broken down into smaller things. This can take a really long time, but sometimes 1
t happens fast!
6. Erosion 1s what moves the soil and tiny rocks that weathering leaves behind. Th
e wind and water carry the sediment (small pieces of rock or sand) to a new loca
tion. Erosion can happen because gravity pulls soil downhill. It can also happen
because of strong weather, like rain or wind. Erosion 1s a very slow process. It h
appens over many, many years.
_ 15 min
Practice:
<Instructions>
1. Every group has a B4 paper
2. students need to cooperate with their teammates, write and draw all their ideas a
bout the weathering, erosion, transportation, and deposition.
3. They have 10 minutes to discuss with their teammates, later, they all come up to
the stage and share their ideas.
FO6H
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https://www.youtube.com/watch?v=R-Iak3Wvh9c
https://www.youtube.com/watch?v=krJLnXpemtQ

Wrap-up

1. Show geological processes poster and review the idea about W.E.D
(Weathering, Erosion, Deposition)

2. Show power point and answer three questions:

Q1: Erosion 1s:
A)The process of moving materials from their source to another location throug
h weathering.
B) The breaking down of rock soil and minerals.
Magma coming up from the Earth’ s mantle through openings in the crust.

Q2: True or False? Weathering 1s the breaking down of soil, rock, and minerals over
time.

5 min
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Review 3rd grade magnet FHZRI(EE = Fik EAVRLE
Key words: Magnet ig#s - Magnetic B 14AY - Magnetism g /7 7

e Magnet creates magnetic force around it, we call this force
magnetism.

e The area that contains magnetic force around the magnet is called
the magnetic field fi5.

e Magnets are made from magnetic metals — iron $f, nickel £ and
cobalt ##. These are the only pure metals that can be turned
into a permanent magnet.

e Magnets can only attract 5| or repel 3f&x magnetic objects,
which are objects that contain magnetic metals(iron &, nickel 8
and cobalt £4). The objects that do not get attracted to a magnet
are called non magnetic objects. (For example, a piece of paper
will not move when being near a magnet, but objects that contain
Iron, Nickel and Cobalt will get attracted to the magnet.)

e A magnet has two ends. The end that points in the North is called

the North Pole of the magnet, and the end that points South is
called the South Pole of the magnet.
e Same poles repel, opposite poles attract. [FE#EAEx @ EMMIHK
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The needle of the conpass is also a magnet
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Earth’s core #13k#8%{» contains huge amount of iron and nickel so the

center of Earth is basically a giant magnet that creates its magnetic field.

Because the needle of the compass is also a magnet, the magnet field from
the Earth’s core affect the compass.
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2. PHRGRA B A gt I G o FRAF ol BN 3% - 1R A B
ﬁ’ﬁ%@Nﬁiﬁ»w@ﬁ’%@Sﬁiﬁ%E%ﬁ d 3 Ni&fr S &
ga“l!“ﬂ‘#ﬂu »dp A S (NAR) A g X Pl s 3 A 2 i g SRR 5]
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Conclusion:
@® Compass’ needle is made of magnetic metal - iron
@ The center of Earth is a giant magnet.
@ Key words: magnet, magnetic, magnetism, attract, repel,
Earth’ s core, compass.
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1. Put the compass down and line up the letter N to the front of the
needle. Wait till the needle stops moving.

2. Connect the black wire and the red wire attached on the battery

H #93E
¥
BH | i E A L BB R T2
*ﬁ ® NS l /\ %.EEI
ofdbt
i A
m | e
o 3R E M
o Tt
SEHER
1RETRAEMERGELMMEIEILEHAIIEEHRE,
BB EEERET
[2-1] BRI LIEERH Bl | SEEA
In previous lesson, we have learned some key points:
1. Magnet has two poles - North Pole & South Pole
2. Same Poles repel, opposite Poles attract.
3. The Earth is a giant magnet because the Earth core contains a
huge amount of magnetic metals.
4. "Opposite Poles attract". This fact means that the North end in a 3 o AR E itk
compass is attracted to the magnetic South Pole (true South),
which lies close to the geographic North Pole. Magnetic field lines
outside of a permanent magnet always run from the north magnetic
pole to the south magnetic pole.
Compass’ N -> Earth magnetic S Pole (true S) = Geographic North
Pole
Compass’ S -> Earth magnetic N Pole (true N) = Geographic South
Pole
Experiment:
Besides the Earth’ magnet itself, is there any other way we can make
the compass' needle turn?
We will need:
[ A compass =
& A %
Q A AA battery :;E’;‘;i*%
O A battery holder 15 | T 2oEE
d wires K oFAERL
o S1EREN
Instructions:
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holder together.
3. Lay the wires on top of the compass.
4. Align the wires with the compass needle.
5. Put the battery in the battery holder.
6. Observe.
What to observe?
1. Lay the wires on top of the compass and observe the needle (Align

the wires with the compass needle).

2. Turn the wire upside down and observe the needle (Align the wires
with the compass needle).

3. Put the wire underneath the compass and observe the needle
(Align the wires with the compass needle).

Questions:
1. In the experiment, what made the needle move?
- The electrified wires created a magnetic field. It is the magnetic

field that made the needle turn.

2. Does changing the battery position change the needle's position?
- Yes. The magnetic field changes when the battery moves.

3. Does changing the wires' position change the needle's position?
- Yes. The magnetic field changes when the wires move.
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Conclusion:
Electrified wires can make the compass needle move.

S EBRMEMNERTREEMNERTHEELHEEAREMER EREER o R IR
AREERMEHIEIHRENTZE, o BEAFTIR
1. MREERSEEE — MR 2 RWFES » FRERERERES2H) o MEEHFEK
2. HEHE %Qﬁﬁﬁ EEERM e FFEEERME, fT18204F, fth o5 {FREN

BRIBENERSEFHNKE, _Iuﬁ*azltﬁﬂ’ﬁafﬂﬁiﬁ RS B IR
BAUSERE, EHBFIE, KXELETEMMBELRE.
— (BEFHEREE. )
3. AT ERMERMNEKERAER. EhE—EEet. LifEl
MR, EIEEHAISIE. NEBEIHREEMRE., LHE ARRIEERE
BEMIEMES LE, ELEEhE BN RIRER A LUEIEILE AR E
mea,
— (BEFHEREE. )
4. ZHHEFE, BAHMEHFLERERERREIL, Rt INHEEH
BHFEE, BHERE. BERMNERMEGAMMESE &K B
Jeetpfastimes, Fitt, REER . BENERELTHISE] .
— (BEFHIRE)
5. R LdEER TEABRMBZREETNERIEGHS S&EH
1555 P AR A 7
— (BEBHFER)
LIRS, e RERRAZIBENERMOEMEISIE, &8
ki fEEHREAFAER, RTERMNESELENRE, RATEBERE
B B9 I5 AT AR R
L £ X R E i B
1. HERRAE RIS aEEHRE 2 BELET R
—S>BENERGELANS, SUHISEEILHEHRE, -Dﬁﬁﬁéﬁ

2. WRBMEHAAR, EHEETREHERS?
SETMMBERARAERE, RTEROBISEEHE RFitiEitHRE
ARER,
3. WEREBMIBHMLIE, EHIRETREHEREN?
SEERMBERUESRR, RTEROEISEEHE RFitisitRE
A FAER

EEEE

BLEE{EE428
(BEER)
—. 1)@
RO, 2.0
(GFEE%)
212 THEBEMNERSEIRILHELERE.
2-1-3%EFEAL S HIE S R ERERERMA M. ERERNLEERRE,
—. BEMER

77




HESAMEREMNERGERHNE BEETRMESELEEILEHEHNIRE, Bihas
FAMERERNLEESN R RANHIS, LEEILHEHNREAM,

78




BRREFEHBN L EMETERI3EE

EEURE | BAREERE BRtE Hgs, EEE
WIEER | AL HEBEM | 4054
ERZB | SEROTDHER
EWEB | SHEnER
tr-I-1EeE B C R AP, o aAG R A BLRBEHERBE
TEOMBEADESE, REMERNEIEGE LiZd B-E-ABSERRE. BURN
B MR RS AMER, WMEEEBE TS
po-II-1AEL B EES, AELCHBRREER. B . BENBEERRER,
Bl 2T RERIE L EaE, o A2Z it B B AR R RN RE
pe-MI-2BEFHER L IRIEES BERBOMG. B B-E-A2LLERIF L RERG
o | BB, RERBREAE. SETERNEEERER B2, fEE. M@, Bz
% BB 250130 S E R 8% PSSR IEH, 12T
5 | aFI-IBBHBRET RRRBEOREREH, BT R R RS AR TR
R | WEHHD, B, REKIBE AR e
ai-M-2E BRI SERCH BIEAT S M. HEBSRERRE
Ty, B75 kR B AT AR A I
ai- M-3R B & E BT I B E A B 171 E 5, 5, UERERNSEEes
ESETH SR, TRMRE. BEsRES
ah-I0-1 7 AR S A0 0 % A T HRINER, =,
an-II-15:AH BERE, THRESMBHERS o A3HR B 17 £ Al 2 st
o 170 B S ER IR, B-E-ASE 5B E iR /riE
INF-II-2F R £ 5% RO FE PO R B I B A R T E SR R R S R RERO AL D
INF-II-64 & BR A L E A BHLE, EHUEE . AEEA AR R R B
AR RIS, BROEBREEE, BEE
i BHE REESBERE
% HISSMESE. RIERBRE
= B, ETERNSER,
» oC2 N BBIRELEE & 1E
B-E-C2EBIERN B
2 EEREESER
#. A RAEERN
B,
TERTFEHE
HE6T MBS, ESHEXTHMRIEE SR TENESRXTETEE,
BIAM | o izms
BRE | \E4mzaoH—EErHRgEs TREMANEE,
RER | oitEHs
B | 84T HRARMB ERER.,
EHE
BEORIAE AR A ZBTRELE,
ig o T hf EAABR A SE RN L B B ST B3
BERER | o355 E it One AA battery
/&R | e ER#E Electromagnet

79




o &t Paper clips

o — %88 Permanent magnet

ofiits (AREE ) Permanent magnet

nﬁﬂ"f‘% Enameled copper wire
FL K Sandpaper

0%5&@5 Battery holder
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5. Let’s use electromagnet to create a fun and simple toy. (¥ B & & f/R 1
: nxn'l'il?ixﬂ’lﬁlfkiix,\%_luﬂﬁﬁﬁT BHRBEEEEMIZNNIE &3
Methods to create an electric motor toy: oHEEEIR AL
(1) Use enameled copper wire to wrap around the AA battery around 15 .é;ﬁia‘;;%

10 times.

(2) Take off the loops and use the two ends of the enameled copper
wire to wrap around the loops.

(3) Use the sandpaper and sand off completely on one end and half on
the other end (see drawing on the whiteboard).
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(4) Put one paper clip on each side of the battery and use fingers to
hold them tight.

(5) Rest the two ends of the copper wire loops on the paper clips and
insert a permanent magnet in between the battery and the copper
wire loops.

(6) Experiment begins

O RRFEITHET R RE

INRBINEENE REERPMNEEEEREZER? 3 o REE IR
SEBMEENEERSEHENERNER, RKEESHMEE LSRR ILE o OEEZER
"TER,

*EFEE

Verbally review the differences between magnet and electromagnet before

moving on to the exercise book (58 F 3 3 Hb B i #8170 FE R 83 0 2= Al FN 3%

FEhR, BEEIEE46H)

Magnet Electromagnet o RRFE AR
o EEFER
Doesn’t need electricity Needs electricity to power
Has both North Pole & South Pole Has both North Pole & South Pole
Opposite poles attract, same poles repel Opposite poles attract, same poles repel
Permanent Temporary
10
Strength stays the same Strength can be changed
Polarity cannot be reversed Polarity can be reversed
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1. Understand and remember the concept of each vocabulary through listening, speaking,
reading and speaking in either Chinese or English.
BERF F B AR BreAE BEF T LEME o

2. Pronunciation accuracy
AN E et FalE o

3. Cloze Test.
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@ Vocabulary list
B2 HZ

1. iron 4#&

water -k

rust 4%

rusty 2 4
sour f& (vRig)
acid (v %)
steel 4%
container 7 %

PN O N

9. air 7 /4 ¥
10. oxygen % #
11. consume i} 4=
12. Candle %
13. burn %%
14. cover &
New Vocabulary
15. Mold # %
16. Spore *z 3
17. Spread *fiE
@Cloze Test/
AT RD

1. What are the three essential elements for rust to occur?
2. What will speed up the process of rusting?

3. What can hold liquid without leaking?

4. Explain the differences between sour and acid

5. When you burn a candle, it in the air.
6. Vinegar smells .
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