OXFORD

jlor Secondary

ence

SC

Masterln g Concepts and Skills Y

=5 IRED
T ..-:'ﬂ”;'?[‘ = = & | 35(4‘3 I*.I@




AR A2 {E & E P

BRI

BRAIRIET Dr H W Yung

R1986 219N F AEBEARKHE I RHEBEEVEARAZERRAE - Ii&
RETABREERASZHEERAHE  ERAVRREERHMFIITE =
2015FRIK - BB FF{E - RIZ2RE  MERAERHMBEXEZRALEE LG -

REEEL LT KY Leung

WERER SR EEBRIEES - KR2006 FEBRTHREE FHHBLE  4FHEB
RIEE - NRBEMNRERE - RuTHA/BTBAREHE 2 5 ABM KR
HETEI4RE: - M B RARBREIEREHE - STEAMHE RHAHE HERE -

{EE™EN

§EESRSE CT Chung
BRPERBRRECERHM  TEEHEDE - EEERRBEERILEESY
(Royal Society of Chemistry) @ 8 - ERIZ2H BT H EX4RFAEREERER

e MEBRERRANSTEAMHBE - AEFBSERNRRESHEZ ML -
EKESE W K Mak

BR BN 2 RIZAD - 702006 FEBITHREE SHRBE - LLLRPHERS
MHERELNHESTE - BR2EREREI NARIERG - AHBMEEES
EHR R i -

| RSTE CK Wong

BRPERER R YERZED - 7 2007-2008 F [ EE BB Ee 2 5 Bt 4
(B8 REHME - k4 SEIIRBENERRT  WERERSTEEIAR
BEEEANREHNS - REMEE -




B &

-8
BA R HTRERETHEDR

HENHM—&8
SR ANGR ST
RS THI
{ERREB

HETHSRE

SRV BM S E
ERER

STEM &R
Tz B IR

BN NEEER

B8 @6\ 384

14

16

19
20

23




#5|—&

Textbook and Workbook 2 AR{EE @ #e @ 24
1A, 1B, 2A, 2B, 3A, 3B, 3C

Pre-lesson helper f&ERZE 2

Teacher’s edition #XEfFIE
NEW ‘ﬁﬂ
helper (IND)

Junjor Secondary

ETREEGR

® —NRARSTAEETE
. STEEEIR

® 2HHENETA

o BATH NEW
o FIERER HIEES

Online Question Bank

@ I SeEm Gus

selssee
R
m OXFORD

& ERESHERESAEBIA  NeW OxfordSciXR App & #si & 2%

& %&(%ﬁiﬁ%ﬁﬁﬁ uP! Teaching and Learning Resources Centre
o FTBMEAILINEE HEBERDN @ ne
& 2FERA NEW e-Resources List EFRBEERR e
& oy UP! YouTube Channel 22 Tua @ 2%
& BHEARM NEW Padlet Fi2RIBHETENEE @ ne

PLATFORM

HERSRNETHSREREN




LT ENES L)

Practical resources

CED Pre-lesson helper (in Textbook Teacher’s Edition)
upt Practical tips (in Textbook Teacher’s Edition)
CED Interactive practicals & simulation worksheets ()
Practical assessment handbook
CED Further investigation worksheet

SiEMresources

CED Home lab - video and worksheet (»
CED) STEM project - video and worksheet (»)

upt Guide to 3D printing and coding in Science

Concepts and Skills assessment pack
CED Skill builder & Skill practice - video and worksheet (»
CED Example & Follow-up practice — video and worksheet (»)
uet Flipped classroom - video and worksheet (»
5-min Short quiz

{#H8 Google Forms %

15-min Section quiz
Unit test
First term exam

Microsoft Forms kA<

Up!
Final exam

Science news file
Question bank

Language and bridging resources

PowerPoint
Lesson worksheet
Short notes for revision
CED Pre-DSE booklet
CEID NSE Teaching resources pack - Teaching notes & PPT
upt  Mini science dictionary
Science in English
Bridging Book (P6 to S1/S3 to S4)

Multimedia resources

upt  Animations, 3D models, simulations, AR, VR
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Change in states of water.

Letelbeyin]

2 The photo shows the mist-spraying machine” in the Avenue of Stars".

% Flipped classroom

Watch a video
and answer
the questions.

On hot summer days, the machine sprays mists to the air to lower the

(R

surrounding” temperature.

Why can spraying mists to the air lower the surrounding
temperature?

The answer to Let’s begin s related to one of the processes of the
change in states of water. Let us learn about the states of water first.

'

Why do our hands feel particularly cool when rubbing

Ty
Change n states of water

& Processes of change in states of water

with alcohol?

When we rub our hands with alcohol*, our hands feel particularly cool. Do you
know why? Alcohol has a lower boiling point (82 °C) than water. When it is
applied on our hands, it evaporates more quickly and more energy is absorbed

The following cases involve a process of change

1 Fruit juice turns into ice

2 Wet clothes gradually dry

Look at the glass of iced water in Fig 2.1. Water exists in three
physical states”, in this case

as)in air
in states of water. Name the process in each case.

O WS « liquid state”, we commonly call it water;

L]
from the skin. Thus our hands feel cooler. lollies in the air of a cold bottle N - .
, o solid state”, we call it ice;
‘&f L ‘ t -‘  gas state”, we call it water vapour”.
A g S I
%‘- b | ]
- - T * Key point
ep.83 Water exists in three physical states. Ice is in the
Fig 2.1 Our hands feel cool whegibing with alcohol water -
| Level 2 ] state. Water is in the state. Water vapour is in the
4 Abeaker of water is heated over a Bunsen water state.
flame. The graph on the right shows the temperature (‘C) .
\ change in water temperature with time.
.4 gasstate SV watervapour KT invisiole TR
vapour or steam).
2 The table below summarizes the changes in states of water: o ime (min)
‘l““ p;nme at Energy absorbed| a  What is the state of water during 0-2 min? (1 mark)
- S e or released
occurs
soli iquic b i Name the process of change in states of water during 2-4 min. (1 mark)
Melting i liquid 0°C (melting point) Absorbed & g
(ice) (water)
lqud  — as
Boiling (o) oam 100 °C (boiling point) Absorbed i Is energy absorbed from the surroundings or released to the surroundings
in the process in i (1 mark)
. N lqud  —» s Temperatures below
Evaporatior (water) (water vapour) | the boiling point Absorbed
liquic —_— soli ¢ Suggest a value for T in the graph. (1 mark)
Freezing Jiquid tid 0°C (freezing point) Released &3 e ¢ )
(water) (ice)
gas —_— liquid 'S s
Temperatures at or «p.88
Condensation | (water vapour (water) mperatures ator | Released
iy below the boiling point
90 sl
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2 Filtration

In Practical 2.7, some solid impurities are still suspended in or
floating on the water after sedimentation. We can remove them by
passing the water through a filter”. This method of water purification
is called filtration.

A filter is made up of materials that consists of many small pores.
Substances smaller than the pores can pass through the filter while
substances larger than the pores cannot. Fig 2.25 shows a commonly
used coffee filter. It can separate the ground coffee beans from the
coffee extracts. substance larger

than the pores cannot
pass through

coffee filter

[ ] F—filter

substance smaller
than the pores can
pass through
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5 ﬂx o ¥4 Below are the key features of the five groups of vertebrates.

Groups of vertebrates
e - A .
b = Fﬁ Et E = A='-|- & @ ¥, Fish (C Reptiles Birds ) Mammals
= g = Dﬁ A ~
ungorm of
-;g Ea == = iﬂx uik , j;EI = ouace /"" o aiga) | <
R G ==] E =]
BEI99 B L. m
- 'y b s
BERK
s el = |
lmycses Ot
Hhe M.Jﬁ
Goldfish Frog. freckiee parrot Cow
Habitat Live in water Young forms live in water; adults mainly = r o and tiveonland Mainly live on land
7 Have dry, hard scales for Have feathers Have fur or hair
: protection
Breathe with lungs Breathe with lungs Breathe with lungs
2 2HELATRBRNER IS RS R B L IBHE Te—— . PR Py
FESFRIN AR LT BRI L BT TR R HRIRIL ORI - 4018200 IR (e 2015 FFAEH T (B RITE flying and two other limbs
SRS TIACHT (1T 34 AT (99800 L AV 2 °C « e Cankeepa Can keep a constant body
O IR Y S e -1 v i oK 1980 2020 it LA SR BERC DU R — 2T - ‘with the environment temperature temperature
L2 Lay shelled eggs on land Lay shelled eggs on land Do not lay eggs but give birth to
a LY (LR ) live young
S AHESET - ] Havea beak Have mammary glands that
b T T - TR | o S O (1 20 R 3 produce milk for feeding the young
AR GE) @A 095 A Hof - Tortoises, lizards, crocodiles | Parrots, sparrows, penguins | Humans, cows, dolphins
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@ How do major organs in humans differ from those.
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Light another wooden splint. Blow the flame out to get a glowing splint”. Remove the

stopper of tube C and put the glowing splint into the tube immediately.

glowing A\ /

splint +
| - ‘Aﬂ into
\ the tube

2 BRI R EURTE I pH (B LAY R -

-

immediately

Record your observations.
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infographics

Facts about drinking water in the world

In Hong Kong, we can get clean watef from the tap easily. However, in some
parts of the world, people need to use untreated natural water for drinking,
washing clothes, etc. The following shbws some facts about drinking water in
the world.

o 0 0 0 0 0 0 0 0 o
3/10 TTITRRRTDD
people in the world use a drinking water
source contaminated* with faeces*

485 000 oearns

are caused by contaminated
drinking water each year

(Source: World Health Organization™ - Drinking water, March 2022)
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society

eg.

People need water for
survival. If people do
not have enough water
to drink, dehydration* of
the body may occur. This
can cause various health
problems. Water is also

Possible problem caused by
water shortages
environment
eg. eg.
Plants and animals cannot Many industries (e.g.

live without water. Failing
to take in enough water
may cause them to die
from dehydration. The
ecosystem* is affected.

beverage* production)
need water for production.
Without water, the
productivity will drop.
This lowers economic
growth.

important for washing
and other daily uses.
Alack of water may lead
to poor hygiene and
inconvenience.
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NSE (National Security Education IR R 2 S )
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INSE] Caring about our water source

the Dongjiang

SREARYE ¢

Background
The Dongjiang originates in the Jiangxi Province®. It supplies fresh water for more than 40 million % 2 a
people in the Guangdong Province* and the Hong Kong SAR. % 9 a
2.6 Water conservation 94 C i f
. . orrosive nature o
How Dongjiang water is supplied to Hong Kong . .
Dongjiang water s first carried through water pipes to the Shenzhen Reservoir”. The water is then a nd pOI I ution aCIdS Eﬁ E’S} Jﬁﬁﬂﬁ
delivered to Muk Wu Pumping Station” in Hong Kong. Finally, the water is delivered to water Bk B
treatment works for purification, and into some designated impounding reservoirs for temporary storage. ﬁ’ﬁ ,%"J m 7}(, \7J< = /15*

%1258
E3HR 12.3 Health and diseases
3.3 Biodiversity £¥ZH 4 RESEER

Dongjiang water % 5 a % 13 a
5.3 Energy sources EER 13.6 Environmental
w7 problems associated

7.6 Balance of oxygen and with theuseof
Quality control of Dongjiang water carbon diOXide in Nature materlals Em%ﬂﬂg
y giiang X M| g Fﬂﬁ i?EE
e e e e REARPEM =R ke
Below are some of the measures E’SJ :'Zﬁ'

S £ |
\V ¥ P ”

Removal of polluting factories and Construction of a biological treatment Closely monitoring the situation of
farms along the Dongjiang plant at the Shenzhen Reservoir to water quantity and quality
enhance water quality

water pipes carrying

Shenzhen Reservoir

(Source: Website of Water Supplies Department ~ Water Conservation — Water: Learn & Conserve, November 2021)
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Fig 2.40 People queuing up for water in 1963



#j H& oX CI-I- EI] H%%qa =

Skill builder FigE#Z I Skill practice $XHEFEF
® HEBRER K- EMEURSHBEZSH A
® BN HS

Change in states of water

R Skill builder 2.1

Drawing line graphs

Skill practice 2.1

Aline graph can show the relationship between two variables. Let us learn Some water is cooled and changes into ice. The temperature of the water and / or ice is

a q measured at 5-minute intervals. The results are recorded in the table below.
how to draw one in the following example.

| Time (min) [0 s w2023 ][w]s]

Example
) ) ) | Watertemperature 0) | 21 [ 16 |12 | 7 [ 3 [0 [0 [0 [ 2] 7]
A beaker of water is heated with a Bunsen flame. The temperature of the water is measured

at 1-minute intervals. The results are recorded in the table below.
water starts to freeze

[ Time (min) [ o T 1+ ] 2
‘Wa'ertempentum(“c)‘ 2 ‘ 35 ‘ m ‘ 53 ‘ 62 ‘ 70 ‘

Draw a line graph of the temperature of water and / or ice against time.

Title:

Draw a line graph of the temperature of water against time.
Use a sharp HB pencil

" todraw the graph.

Steps

@ Give a title to the graph.

@ Put the independent variable on
the horizontal axis (x-axis), and the (5]
dependent variable on the vertical axis
(y-axis). Write down the units.

(2]

(dependent

© Choose a suitable scale which makes full variable)
use of the graph paper. The scales should
be equally spaced.

water temperature (°C)

‘ @ Draw a cross to represent each data point.

© Connect the points with a straight line or
a smooth curve.

time (min)

@ (independent variable)

1 Check your answers (p. 162)
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Example BIRER#:R K Follow-up practice Bl B%5/I&%
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Efficiency of electric toy boat o
Calculate the efficiency of the electric toy boat on p. 111.
Solution VD

The useful energy output is the 3 J of kinetic energy and the total energy input
is the 6 J of electrical energy.

Efficiency = useful energy output 4500, _ 3, 009, = 509
total energy input 6

Follow-up practice 5.1

Calculate the efficiency of the fan on p. 109.

B2 E R
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Fig 2.17 Thinner can be used to dilte* oi pants

r
. . .Language tips sssss FWAM  trionec WIRH (1R [REA))  diute R
Skill hps HE’J‘&%% ‘Dissolve’ is a verb;
- oo ‘soluble” is an q
& EEEELMER BTEN adjective. Language tips
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e Sugar can dissolve
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Section summary Iﬁﬁé%ﬁ & Section exercise A Hi{KES
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In which of the following conditions will wet
clothes dry slowly?

(1) Folding the clothes

() Low humidity

(3) Exposing to sunlight

A (1)only

B (1)and (2) only

C (1)and (3) only

D (2)and (3) only ]

2

The following containers hold the same
amount of water and are left under the sun.
After several hours, which container would
have the least amount of water?

102

‘Evaporation
Water in the sea, rivers and
onland evaporates and
becomes water vapour.

Condensation
‘The water vapour cools down
and condenses, forming
clouds.

Precipitation
Water droplets in the cloud
fall as rain.

]

Transportation
Clouds may be carried to
other places by the wind.

G2 The rate of evaporation of water is higher when

the surface area exposed to air is larger,
the humidity is lower,

the temperature is higher,

the air speed is higher.

Test your skills 2 8E5T4%
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Level 1
Questions 1 to 3: Refer to the information below. Write ‘T" for a true statement and “F’ for a false
statement in the boxes provided.

Joe prepares the set-up on the right. The set-up is
placed under the sun. After several hours, liquid P s
collected in the glass.

[ ep.os
[ epos

[ ep10n

The formation of liquid P involves boiling and condensation.

~

Liquid P is colourless.

Liquid P can be collected in the glass more quickly when the coloured water
is heated.

(<]

Elsa prepares the set-up below to investigate how the air speed affects the rate of evaporation of
‘water. She measures the time needed for the filter paper to become dry.

hair dryer-

—
fiterpaper X

a  Which filter paper needs less time to become dry? (1 mark)

b State the dependent and i ariables in Elsa’s (2 marks)

¢ The volume of water added to the two pieces of filter paper should be the same. Why? (1 mark)

€p. 101
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Further investigation & —51F %
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@ Practical 2.8

Aim

Purifying water by using a filtration column
(Teacher demonstration)

To purify muddy water using a filtration column

Apparatus and materials per class

filtration column 1
beaker (glass or plastic) (250 cm?) 2

stand and clamp
muddy water

1set

1 Your teacher will set up a filtration

column and put a beaker under it as shown.

2 Your teacher will slowly pour 50 cm’® of
muddy water into the filtration column.
3 Observe the liquid collected in the beaker.

fine sand

This filtered liquid is called the filtrate™. Is
the filtrate clear?

f Caution M
Do not drink the filtrate.

(20 not drink the Tirate)

coarse sand*

rock chips

small stones

. coton wool
'

_—

STEM

Design and make a filtration column using simple materials, such as plastic bottles,
stones and sand. The filtration column should be able to purify 500 cm’ of muddy
water at a reasonable speed.

p Further investigation

Present your design to the class. Evaluate the design in terms of:

* how clean the filtered water is,

e time taken to filter 500 cm’ of muddy water.

Home lab EZ/\E 5%

& EBRERIUIAERBRENRI

ERNVBE 81 (~]
MEER

AAFAED - WS =FWUSRBEEDH - YERGE
BREEBEL -

STEM
) o

B

- EAEDEE G -

- WRTRERR TE
55 S 53

AR INE A B A IEAR
FERETE -
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Making your own designed patterns
Have you thought of designing your own handkerchiefs or T-shirts? It is simple. Let us try!

STEM
o

.

\ 4

Caution

Video
Alcohol is flammable. Keep it away from flames.

B

Use an oil-based permanent
marker to make your own
design on a plain cotton
handkerchief.

Add drops of alcohol on the
markings. The markings will
spread.

Let the handkerchief dry
in air. Your own designed
handkerchief is done!

\

/

STEM project SREHE

& SMERSTEMEIBER  SFERRE  3DITHRFERS

B FIRBERRE N R EAREED

STEMproject Water-saving device

Related content: Unit 2, p. 144 2

Tina notices that the other members of her family always take showers for a long time
To save water, Tina decides to make a water-saving device that can remind them to
shorten their shower time. She is going to make the device using the pocket-sized
«computer: micro:bit.

Let me make a water-saving
device to remind them to shorten
their shower time.

Design and
Mal

Design and make a water-saving device using the micro:bit. The device can
give warning signals after a person has showered for a certain time

w N

e

1 There are various products on the market to help people alert their shower
time. Search for information about these products. Note the following when
doing research,

Test and 2 Can your device give warning signals after a person has
R © Where are these products attached to? Evaluate showered for a certain time?
© How do these products tell how long a person has 3 Is your device easy to use?

showered?

[__J

Improve and
Redesign

-}

Do these products give warning signals after a
person has showered for a certain time? If s,
what signals do they give?

~

218

Guiding questions

——

Under adult supervision

BBERPINE
wF - HETIESIR
T{E4R

In this project, we will make use of the microrbit. The microzbit has several input
devices (e.g. buttons and microphone). These devices send information about the
surroundings to the processor. The processor then sends signals to output devices
(e.9. speaker and LEDs) to make responses. We can also add other input and
output devices using the pins on the microbit.

Learn more about the microtbit on its website. (BBC microbit overview (G§

Design a water-saving device with reference to the guiding questions below.
Show your plan to your teacher. Start making the device after getting approval
from your teacher.

How can the input devices of the micro:bit be used to tell how long a person
has showered?
How can the output devices of the micro:bit be used to give warning signals?

Where will you attach your device to? How can you protect your device from
water damage?

Test if your water-saving device works properly and evaluate the.
result.

Can your device tell how long a person has showered?

Compare your water-saving device with those of your classmates.
© Which one do you think is the best? Explain briefly.

© What are the special features of the device in @7

In what ways can your water-saving device be improved?
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Practical video assignment S&&5/H =2

® HHMERI Section exercise S E iR 1L
® FERIERRE  EEAIETRHEREME  WNFEEHERSEN TR

Water 2

®) [PracticallvidecYassignment]

Heating ice to steam (X The temperature of the ice / water during heating is recorded in a table.

Watch the video and answer the questions. Which of the following statements is / are

correct in describing the results obtained?

Put a ‘v” in the appropriate box. (1 mark)

D The temperature kept rising throughout
the heating.

The temperature rose in general. But

it remained unchanged for some time

AN > ® 0:41/1:06
when it reached 0 °C and 96 °C.

D It took 13 minutes to bring the water to
boil.

4 [ED The results are plotted in a line graph.

1 [XED A thermometer is inserted into a beaker of ice. hangn i wapuratury when 8 bpshos of oy is begted m

Explain why the thermometer should NOT .\

touch the bottom of the beaker. (2 marks)

The bottom of the beaker is very hot as it is

heated directly. (1)

The bulb may break if it is
too hot. (1)
2 [ED The collar of the Bunsen burner is turned so that the air hole is half open. .\
> B 1:05/1:06
Explain why we should half-open the
air hole of the Bunsen burner. (1 mark) a  According to the graph, state the time period in which each of the following processes
To get a non-luminous flame. (1) was taking place. (2 marks)
air hole i Melting: 2nd—4th minutes (1) ii Boiling: 10-13th minutes (1)

b What is the variable represented by the x-axis? Is it the dependent variable or
independent variable? (2 marks)

Time. (1) It is the independent variable. (1)

36
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Skill practice HREFEFRT
® 27\ @RI Section exercise S {212
@ 1EpERAR skill builder FEEEBIEHN AR

oS ipractice 2V R NE=E5 A

Drawing line graphs

Note these skills:

« Give a title to the graph.

« Put the variables on the axes and write down the units. I

* Choose a suitable scale which makes full use of the graph paper. The scales should be equally "\
spaced.

« Draw crosses to represent the data, then connect them with a straight line or a smooth curve.

Question

==
Some ice made from sea water is heated. The table below shows how the temperature of E#\ ﬁ % % ’ Eﬁ g E

the sea water ice changes with time.

Time (min) 0 2 4 6 8 10 12 ﬁ—i%g ﬂ%?ﬁﬁg

Temperature (°C) -20 -12 -4 -4 -4 6 16

a Draw a line graph of the temperature of sea water ice against time. (5 marks)

Title: Temperature of sea water ice against time

20

High-order thinking question

SEREE
L e TRBLERES
® ﬁ&%i& XB—rE ey=:

Correct axes and fabels (2) EE&E%E
Correct data points (1) /\\\

temperature of sea water ice (°C)
)

20 Correct line to-connéct the points (1)
b From the graph, determine the melting point of the sea water ice. (1 mark)
—4°C. (1)
*“9 B & 5 e
PEIPNPES XA N -y
7K o H A BT AR R > PR
AR I o o 4 : .
B RHE I T4 B [R5 ) Sl “ =D
v'deo tUtor ﬁgEE E\/ (reverse osmosis) Y% filf T A& i 7K L b Lo .

Ak BRI TS R T o e ®

® S1¥f Unit exercise B3I E TR S HE UG © SERER IR o 3 B ST

MY SR -

R R R R RS .

FARNME BT KT

1 1lo-°

1 R Ly L R T A M AL K AU K AR B 8 (243)
ZREEESITERMBZRHBE - (1)

T Problem-solving @f@@

#*#*4 There is a big farm in the midstream of a river.

BEBEABEE/ME/BH-(1)

Three water samples A, B and C are taken at different locations along the river. The
following graphs show the amounts of algae and dissolved oxygen in these samples.

amount of algae
amount of
dissolved oxygen

15
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Pre-lesson helper {E:RE5C

@ WwHNEMEENBEER 58X

MHBERREBREAR

Pre-lesson helper

Background concept (p. T3)
How conduction occurs

insulators.

electrical conductors

| 5

copper
K aluminium
pencil lead L £ IN
(graphite) \\ \\w "V
R diamond
[}
); . — 7
3 uman ( .)
N body
tap water glass

Fig 8.7 Some examples of electrical conductors and insulators

Pre-lesson Helper

Background concept

How conduction occurs (p. 96)

A Atomic structure

In Unit 6, Ss have learnt that all matter is made up of tiny particles called
atoms. An atom consists of a nucleus and electrons. The nucleus is made up
of protons and neutrons. Electrons move fast around the nucleus.

neutron

(negatively charged) (neutral) ~ (positively charged)

nucleus containing
protons and neutrons

B How do metals conduct electricity?

In metals, the outermost shell electron(s) of the atoms is / are loosely held
and so can move freely between the atoms. These electrons are called free
electrons.

1 When the metal is not connected to a cell, the free electrons move freely
in random directions in the wire. There is no net flow of free electrons.
froe electrons
o« 0/ © -0, ©
o Yo “e! o e
Lotre enlelre
e woteow ol eow 0atel o

N

z 7

metal wire

16

Fig 8.7 shows some common examples of electrical conductors and

electrical insulators
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NEW

Pre-lesson helper (ZI)

This contains practical advice from experienced teachers:
. Concepts and information to support your teaching in the lesson;
o [Practicaities | points to note before you do the practicals in the lesson;

. Points to note to ensure the lesson run smoothly;

o D) proper responses to FAQs from students;

* @il Fxtra information or activities for more able students.

Background concept Page
T3

How conduction occurs (. 96)

Using ammeters with more than one red knobs (. 106) T5

Mains electricity (s, 156) 6

Practical tips Page
7

Practical 8.3 — Guide in connecting circuits (. 101)

Practical 8.4 — Troubleshooting guide (. 107) 8
Practical 8.5 — Alternative method and notes (. 110) T10
Practical 8.9 — Collaborative learning ideas and notes (p. 128) T
Practical 8.13 - Guiding tips and additional step (o. 142) T2
Practical 8.14 - Tips in connecting circuits (p. 145) T3
Practical 8.18 — Alternative method (. 162) T15

Class management tips

‘ Practical 8.15 - Safety precautions (v. 155) ‘ 16 ‘

IR R A 3 A R SR R A

= /
|
. ERRBHBR i\ ]
AA DB 5V) BHPIENRREE
(15V) (25000 V) BE (V)

l l l
BHEH e BBNREEH
(3.7V) (220 V)

(132 000 V)

HAMA (p. T17)
P AN T
LA e 2

G

831 AREFRARANMEE (LIHELHIEE)

B REBNSISESE L RSHEHE ?

(p. 122)
% /NG R R TR L TN @ A O o SRR AR AT ) 5 R
ARA SRS M) ) PRI DAL YA S R R A 1Y ) SR - S

W

Tl
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Practical tips EERET
BiE

(D FIRERIERETHIERP
(® 2R rEsm
(B BHREEEHIT

Practical 8.4 - Troubleshooting guide (p. 107)

A Traini SSpl bl

g skills

Practical 8.4 can be used to train Ss’ problem-solving skills. Ss tend to ask a

lot of questions about the circuit if it is not working. The table below shows
some common problems and their solutions.

Common problem

Solution

The wire inside crocodile clips may
be broken (some Ss simply stuff the
broken wire back into the rubber

Remove the rubber sheath of the
clip. Ensure that the copper part of
the wire is firmly connected to the

= sheath of the clip). metal part of the clip.
Aot =]

—
wire disconnected
from the ciip
= When a crocodile clip is forced into | Unscrew the plastic screw of the
. the knob of the ammeter, there may | knob for connection with crocodile
‘ Practical 8.4 \ Measuring currents with an ammeter be no contact betuween the clipand | clips.
the copper part of the knob. -
Aim | crocodile olip =
To measure the current in a circuit with an ammeter :g et [ plastic screw
Apparatus and materials per group  copper
dircuit board 1 ammeter Pre-lesson helper A bulb may not be screwed inall | Tighten the screw of the light bulb.
cell 3 bub Practical tips (p. T8) the way
connecting wire 2 switch Troubleshooting guide .
v icians i wire
1 Draw a circuit diagram for the following circuit in the space below. Ts may ask teChmm_am o preparea multimeter on the Ve
teacher’s bench. Switch to ‘resistance’ mode to check
whether a connecting wire is conducting. A functioning
connecting wire should have zero resistance.
®
multimeter
T8
Edpuzzle G E)E &
ZE A A ERSE REEATER
= o
@ =24 HHERD PhET VLI
27 : BEEBFILBEL (. 145)
[ o |
42 {17 ) @ 641 PhET BURER A [ BB AHLEEEAT « FRE ] -
42E% B q oupchina.com. i_phet_u8dccircuit_
THH P 8.14 (Edpuzzle) chtml

B = 8.14 \ FRUBEBEONERATE

~
B®
kS T Bl 1 7 N TR o)
SEBRRAH B
EHEAR 1 L] 1
Bty 2 R (ERA) 2
%@ g RHERT 3 CEE 5]
il B A 3 ERES (p. T13) Simulation by PhET Interactive Simulations, University of Colorado Boulder,
2 W L 1 R I licensed under CC-BY-4.0 (ttps:/iphet.colorado.edu).
S-S EEIR
1 BEFTRINER  fEEEE AR . BRI A E SN T 1 HOHRIEL T R B BRERN TR 15V X TR
110Q -
. B 100
1| ;
B}
PhET B Rl T £ 4¢
P
TBRALSLEN ¢ HRE
. > TAHHARERER (p. T22) W
AEREERE R R S - SR R P AW > S Y A (143)
BREFE AL~ A A BEER B 2

PhET 1253 S5 T{ELR
(@ HEsRBEaEcIRTE L ERER
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Ragg UP

Set RE35|A

R B -

@ RS AREN AR R A AICRBERICR g E A7 L5 1R T B 3 ([ 8.36) -

W -

.%5 ES

e

8.36 FRIMBAKMELR

i 5 A B £ R 8.3
o it 45 E 4 A s N o .
B 3 Electrical conduct 9 insulat st s BT BPRIAS o AT R % R RO R 2 AR A T
et Ack Sa ver ectrical conductors and insulators wa wusns syl BERSITER—T -
added to the ink. el
30:];“‘{;)52‘&-;?““@_ I‘L,rs added In Practical 8.1, we used connecting wires to build a circuit to make t <
to make the ink conductive) 3 pylp light up. The connecting wires conduct” electricity. Let us find
Siloer ink pen can draw . - .
electrical circuits out what materials conduct electricity in Practical 8.2.
[
‘ Practical 8.2 \ Testing which materials conduct electricity Questionin ﬁri
(] -]
Aim

To test which materials conduct electricity . @ 1 ﬁ E E}]
BRI A E

Apparatus and materials per group
circuit board 1 connector 1 pencil lead® 2
D-cell 2 comectingwire several  distled water W =] Da. Ik 3
PP3-cell 1 iron nail 1 sodium sulphate™ solution = Al
bulb 1 aluminium foil 1 alcohol
LED 1 rubber band 1 vinegar
beaker (glass or plastic) (100 cm®) 1 wooden chopstick 1 lemon juice =
= E— RS ERREEE 5
00N (]

= PE B4

EFTL
(® AN EHFZEHE QUIZIZZ - Google Forms * Microsoft forms NEW
@ BmBERDINE Kahoot! E TR ZE

z Flipped classroom Have you noticed that there are labels like 1.5 VOLTS’, '3 VOLTS' and

CEY=V7 MS
Watch a video ‘9 V' on cells? What do these values mean? A=
and answer
the questions. "
O o mEE

#al © 2ETHE > EAE1IA2 - 5 TS B TR R IR R AR

Lbub . WITE (k) EEREG D

% R
WrosEs WS

: )
ws T Test your Skl“S w@ﬁlﬁfiin»k‘ —
() What is voltage? | Self-checking skilltest )

m ]

Forms

Section A
PRI Googe Forms M Forms
R ‘ 1 The photo below shows the readings of two 3 A student stated that the current in a wire

% meneE S electrical devices. decreased as its temperature increases. She
2 % : N N N SO M VR
okt rEI}f’iE ] %
_ FBIH]  Google Forms  Mis Forms  Quirizz

AT AT IERERIFEZE RS RN b [ ) RIERERIINE TXx ] -
R 1 @ﬁ%%gkn s -

SAPEN (p. 104-105) 2 EMSALELR BRI INIRY o AL Er SR -

(#i47 Google Forms)

®=zR2EEFTE

o
)54 @saution T
{2 EE .

o} R
i Sectionlexercisel8!5 MM

Questions 1 to 3: Refer to the circuit diagram given. Write “T” for a true statement and ‘F’ for a false
statement in the boxes provided.

1 Bulbs X and Y are connected in series when the switch + =
is open. €p. 141 I||

18
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Practical resources Ei &R

(1) Interactive practicals & simulation worksheets
EENEH K EEERTEE e T

B

5 espuzrie [~ oo | =N AR BRI (. 145)

‘ S PHET Biieies " AR | WO

 Video Preview b B Baapees @ e ohet uBdecircuit c.html

HERWEH - EE: R TSR NEE Rl (FS BRER, SrRRnEHsR

PhET simulation worksheet

¢ Eawh kEES RN Edpuzzle -
3t Fff TAEAR

¢ E& PhET SRR
(2) Practical assessment handbook - & Y T VE4R

SRF%FH
v REBSWRIGHE - FHEA - RBEIEBSRERMERT

(3) Further investigation worksheet
E— LSRR TIER

N7 }E 'ﬁj\: g%ﬁ Elg g 1% 73_ 5£ ’ p Further investigation BERREOEE (e
15“ yu E m g ﬁg % gs *u Measuring length LR .
Book 1A Unit 1 Practical 1.4 (p. 52) p o
App Measuring the thickness of a sheet of A4 paper .
v BERANEFRARR
R R BN R

£

RN
FERIR 1
S (AR 1

1 Prepare a ream (500 sheets) of Ad paper.

2 Meas

e thickness of the 500 sheets 0f A4 paper using a half-metre rule. Record the

RIS BIERREE

19
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SI E M TR #rrORI#ERD

(1) Home lab
ERIER
v EAESIRAME

v EREBINATERE

B1n

£ 1A

% 1B

55 2A

% 2B fi

% 3A 0

% 3B

% 3Cm

1.1
2.1
3.1

4.1
5.1
6.1
6.2

7.1
8.1

9.1
9.2
10.1
10.2

12.1
12.2

13.1

14.1
14.2
14.3

A Science concepts

® Whe

o EAENUBBARRRIERS - A —ENERR R

Fr penen

BREAEHENER

Making a water clock E/E/KEE
‘Snowy’ ornament [ B1E | B &

Rainbow flowers 3281 7E

Water droplet microscope 7KiEEA{HEE
Lemon-powered light #&15 Ejth &

Making your own bi-material strip B %! [ #E¥1%l K |
Cartesian diver Z;TET A

Modelling greenhouse effect 188 = W&
Simple electric motor 255 B #

Revealing the secret message B RMWZR{EE
Making a bouncy egg BF [ R E |
Musical bottles IFIEZ

Measuring sound levels EE & —@
Balloon rocket 5@ 3R A &F

Demonstrating emulsification |1t #Y R &8
Simulating blood flow in a cholesterol-clogged vessel
BRRMGEEREREEETHOERR

Making your own designed patterns B &5t ———@
Jelly optical fibre FEUE 4

Mixing red, green and blue light JE& 4L ~ 4% « EEX¢

Seeing objects in different colours of light ZRZX R~ [E &Y T K Y58



(2 S| EM project
S EM S5EmES
s BHBRBHER

82 5t 8 3l
¢ S FE A micro:bit #Y
EE

ORI EBAELEM

% 1A Water-saving device BKEE
1Bl  Hydraulic helping hand JRE/NEF
IKEFRAG 2 3CH  Smartphone projector £ REE FE IR S/ H

S52Af  Watering alert system
% 2Bf  Marble run EETREE

B RIERD

M projoct 1A Water-saving device (Teacher's guide)

STEM MHIFFE 1A &K (2131

Suggested teaching plan Lesson

RERRHE £33

on p. 25-26 of the Teacher’s guide to

bi 7 A0 H R 3 58 SR T AR p. 3 | (R

% 3AfM  Crowd control system AZEHI RS
55 3Bf  Plastic smartphone stand 22X}E5 825 5 /&

(3) Guide to 3D printing and coding in Science
EIZ2%1 3D FTENf2 HRIZFES|

v 3D ENH MM ARIZAY

BAREE
v BIEBHEFIDITENM
RIZNEREE

v RBERAVMAISHENT

nen BRiEet

El B microbit BERE

E‘D Prin¢ing inScience

1in STEM edu This book introduces
M

the 1980s. It i

[ED whatis 3D printing?

a micro:bit RITTH
i 7o HELLT microsbit B R 8 T HFI B HE 5

T micro:bit (V2) HYEHE 57

§LED B 2@ € micro USB $:1 D R

E BEEI0- 1§12 F s G 3V EEEE H ERE*

(* Bk micro:bit 4 IEEITTIF)
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Concepts and Skills Assessment Pack

mﬁﬁﬁiﬂiﬁ?%ﬁiéﬁ w2 L RIEED
BHTEARRORE « ARR o
B BETREE S HERETE |wesense (0 I —
@ Skill builder & s ———

Skill practice E———— —

HEENER R

e = —
K REFEF R
Frice) ‘ ‘ ‘ ‘ ‘ ‘urther practice

(2 Example &

Fo"ow_up :::::')‘ { zo } : } 3‘2 } I;h I

pl'acﬁce - SR

BNESEIIER o REBEBRSE SERR

v SBWMRXETARIER (2RIE1E)

Flipped classroom  EliERE
@ s } © R H# Google Forms % Microsoft Forms % ik X

© FEH# Google Forms Xk

(4) 5-min Short quiz 5538858 :]_

(5) 15-min Section quiz 154388453 ER I\ J
(6) Unit test ESTTilER SR

(?) First term exam T BHAEH rE2oEs Al

Final exam HA &

Question bank &i\E
(9) Question bank & REREE e

+70%




58 M R SR
(1) PowerPoint
(2) Lesson worksheet

(3) short notes for revision

(a) Pre-DSE booklet
DSE iR F

v BHAEP=RENER
&R - HEEsORR
ARIE

v REHIRE - RER

BER

Language and Bridging Resources

[LE

RET(EMH

B %R&EEC

booklet

Name: ) o Date:

Arrangement of electrons in atoms

Enrichment of Unit 3 p. 16 Bridge to DSE Chem — Topic Il (Atomic struc

a Electron shells

move around the nucleus of an atom in orbits (§15). These arbis an

o o thent
can hold up o a certin nusber of electrons.

tstanei (0=
dshelln=
I— ardshoi (0=

3 maxinum of 184
=4 maximum o1 32¢

1) masimum of 261

21 mainum of 8¢

Maximum number o

k\‘

b Electronic arrangement

rrangement (BFHH).
B I protons
oumber of lectrons in an atom of the clement
tarting from the el W

Rl start 1o ll he next outer shell,

Pre05t ookl -Chamistry

Example
Draw the cectron diagram of eachofthe following atoms.
a G -6 b oa -1
oSt BRER—1B Solution
. = NET a ise. b "
T (RIS Bt I TR TR stomis6. aom i 17.
st shell =2 tshell =2
o LMEBEIT - WHEFRE | MEFORTHEE -4
Srdshel =7

m

FIERR

BHUTHHATHETH

2 W ORTE =5)

b8 (RTH =12)

"

2 WORFEES

¢ WATHETRERS-

E-EEFEOHBTHA =2

HoEEFROHETEE =3
WRFERTRE 2,3

SROETER 12

S e G

: 2
FWEFRAETHE -2
E-METEOETRE =8
FEWEFROETHE -2
© BRTHETREE282.

»=m

*The clctron diagram of a chlorne atom:

=

Quick check

1 The electronic arrangement of the atom of element X is 2., 15, 7.

a Xhave?

b Whatis the atomic number of X?

2 Draw the elctron diagram of each of the olowing atoms.

a 9 b 15

ot iy 10

(5) NSE Teaching resources pack
BRZEHEERE
v RUREESE BRE2HAAAS NSE
g gﬂa%%%@}ﬁ H2E 7 2.6 BHAKSARTR

BEBHBHER -
HBRAETER
REF WIS
RERGR

(6) Mini science dictionary
(@) Science in English

Bridging Book (P6 to S1/ S3 to S4)

RO - ML RO R UL R - RS

v e

LS R O I R

26 Water conservaton and poluton

PowerPoint Slides

TA) Frvas sate seppy.
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