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2.1JSO Introduction [F x5 /b 85} 52 BAKIL v 5% 284\ 2H

2.1 International Junior Science Olympiad [ f5x 5 /b AE Rl 2% BAK L 77 55 58

The International Junior Science Olympiad (IJSO) is an annual individual and team competition in the Natural
Sciences for students who are under sixteen years old on 31st December of the competition year. IJSO has been
established in recognition of the significance of the Natural Sciences in the general education of young people
and in all aspects of their lives. It is a purely educational event.

[ bR DA R 22 B UL 32 5238 (1ISO) 2 — WIERE 280 AN AT R () AR B2 LE 3R . B3R ISR N
16 B UL (GEFE4E 12 3 31 HZRT) o 1ISO HIFEFNGHHIE 2 1 B IR BHA B A X A LU AbA 1475 %
ANTTHR RSN g AR B R S

2.2 Aims 5§

»

>

>

To promote and reward the pursuit of excellence in scientific endeavor.

R BEANTE L g6 5K HLBRTTT 25 T IR 2R

To challenge, stimulate and encourage gifted students to further develop their talents in Natural
Sciences.

PRl WU AESIA R 2 AAE B ARBE 20— 20 A FEAAT T A RE -
To create friendship and relationships among students around the world from an early age.

DT F 51 K 2 A2 DS IS 4R 4 57 [ B A AT IR 2R

2.3 Objectives H#n

»

»

To stimulate the active interest of students in the Natural Sciences.
WO 2T ARBE S B BRVE RIS R o
To promote their careers as scientists.
HER EANTHER 25 BN E S LS 0k,
To enhance and develop international contacts in the Natural Sciences.
TIBERAA Ji& 1 ARAE 27 10 B B sg A A 1
To promote future scientific collaboration.
fRFEARK IR B
To encourage the formation of friendships within the scientific community.
SUAERV A A LB 2 A
To offer the opportunity to compare the syllabi and educational trends in science education within the
participating countries.

SEBHLAE S 38 [ 2 [ LA R B 5
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3.Syllabus content at a glance K4 & Y
S S Learners Siudy the following-fdliics:

FEEB LGN

1. Particles, waves and matter BT, JEFNPIR
1.1 What things are made of %5 f¥J#4 i%,
1.2 Periodic table - concept, organization and structure TG & F IR - &, HSMEH
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| 1.4 Waves 3
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4 Assessment at a glance PEA} LY

Learners take: Learners take:

E k=g JIE $EZM:

Paper 1354 1 90 minutes 90 7%  Additional paper f{IiX%& 80 minutes 80 734
! |
A multiple-choice paper consisting of 75 items of the four-choice A written paper consisting of short-answer and structured
type. _questions.
775 388 I /8 T B B T 1 2« | EE RS RIE RSP
This paper will test assessment objectives AO1 and AO2. This paper will test assessment objectives AO1 and AO2.
Questions will be based on the syllabus. Questions will be based on the syllabus content.
ZPARBEEPL B 1 SA Biw 2. FrEEERAIRER  AURRSEEFRE B 1 5N Biv 2. Frd EERARAEE
| FERFHEF FERPANEF . |
Marks 90 /43 90 Extra points will be added to the total grade if the answers are
. correct.

This paper includes two sections. Section A consists of 60 items of | EREREBRMS, HHARELS.
the four-choice type (1 mark for each), 60 minutes. Section B

consists of 15 items of the four-choice type (2 marks for each), 30

minutes.

AFIRRELS PR . ATS 60, 60408, —14r. B
| ISR, 3048, —@25.

5.Syllabus aims, objectives and assessment objectives K 5E 5. H

PrE P H AR

5.1 Syllabus aims and objective K& 5E § 5 H xR

The syllabus aims and objectives listed below are the same for all learners and are not listed in order of priority.
Some of these may be delivered by the use of suitable local, international or historical examples and
applications, or through collaborative experimental work.

LR B KA B bt T 22 2 B S5 R, P B0 £k oy T A Al A, [ Bl s
SRS AR, B0l & F Sele TARR SR — 2L H A5,

The aims are : 5% 5 /& :

1. To encourage gifted students to further develop their talents in Natural Sciences.
SRR R B 22 A AE R T T 2 A T .
2. To cultivate students' scientific thinking method from an early age to lay foundation for lifelong learning and
lifelong development of students.
MONEEFREAE R R BYE TS, N E S 5) . AR R E
3. To set up a bridge between knowledge and application and build a bridge between disciplines.

BRI SN MR E, BEER S 2R N,



The objectives are : HFR/e: :

4. To stimulate the active interest of students in the Natural Sciences.

BUR AR B IRBL IR SR
5. To advance with the modern times, pay attention to social hot issues and learn more about the necessary
scientific knowledge for life.

TEREAK, AU R, B2 ) 28 B BB 2 R
6. To promote students' career-oriented scientific future.

AL A AR RBL A IS A MY 5 7]
7. To build friendship and connections among young scientists.

WIH DR ER Z @ AH SR .
5.2 Assessment objectives PEAT H 5

AO1: Knowledge with understanding #4111
Learner should be able to % > % W iZAeH :

1. Demonstrate scientific knowledge and conceptual understanding through the specific disciplines of
biology, chemistry and physics
JETRAW S AR PR A B R TN AR & B A

2. Recall and understand scientific facts, terminology, principles, concepts, practical techniques and
apparatus, as well as applications and implications of science

TP PR s, R, R, MRS, SRIREREAER, DA S BB ]

AO2: Handling information and problem solving 15 S AbHiL 5 7] RRfi i
Learners should be able to 2% >] # NiZRE S :

1. Explain phenomena and interpret data, in words or using other written forms of presentation (i.e.
symbolic, graphical and numerical), by applying their scientific knowledge
BHRFERR, ST EAE b B RATE A (579, EBURMECT) SRR R AR 20
2.  Carry out calculations and make predictions
fethiene, tHE
3. Extract, analyze, evaluate, translate and present information and data to identify patterns, report trends
and draw inferences
WG J3Hr, VRAG, BRI R ILEEAEEE, DLRGIEE, RE BB I THERT
4. Evaluate claims through critical analysis of the methodology, evidence and conclusions, both
qualitatively and quantitatively
€ VERIE B HE 0 7518, B A e AT A S i
5. Apply scientific knowledge to new and unfamiliar situations

BT RN BE A R 1 0 L FH AR AR



6. Syllabus content K2 N 4

6.1. PARTICLES, WAVES AND MATTER }iF, ¥ 5¥k

Matter is structured from the smallest particle to the size of the universe.
The microscopic structure of matter is responsible for the features we observe macroscopically.
The students should be aware of this structure and be familiar with the following concepts

YR AEBR/NHTRL T B TR RN VIREIHOR G R BRATZ WM HIRHALIRH o 225 N %R 23X

Learning outcomes
22 B
Learners should be able to demonstrate and apply their knowledge and understanding of:

5 SRS R IAE F DL B RR S B AR

. Structure of particles and atom

1.1 WHAT THINGS ARE MADE BACRLANE T £
OF a. modern atomic model
AR T 7Y
W L A b. history of the atomic model
JET AR R R 52
c. neutrons, protons, electrons- relative charges and masses

JRT TR T (R AR X A AT
d. scale of atoms and small molecules
JRFHUNG TR
. nature of bonding

P2 B FE AR S B

@

2. Elements, isotopes and compounds

JLE, FRMEMLEY
a. Calculate number of protons, neutrons, electrons, atomic number and atomic mass based on the
atomic symbol

MRAEFHSIESUERT, 77, 87, EFPERETRE
b. define isotope and calculate average relative atomic weight based on isotope weight and
abundance

(757 2% R A2 SCH AR AR [R) 67 35 7 A =F B S T 3R A P S A JR 7

w

. Composition of molecules, chemical substances
53 WAL ) 5
a. relative formula mass and relative molecular mass
AR 2 SRR AAR X 4 7 5
b. empirical formula and molecular formula

2L viaw i1 e e

4. Mixtures, colloids and suspensions
REY, BAAEm
a. mixture and pure substance
REPIMAL )
b. definition, application and separation of solution, colloids and suspension

VR, TR E L, R RIS B

—

. History of the periodic table
1.2 PERIODIC TABLE - TCER AW I i S
CONCEPT, ORGANIZATION
AND STRUCTURE
TRAMER- S, ARANEH

2. Metals and non-metals

AR A

3. Groups and periods
RS A




1.3 STATES OF MATTER AND
ITS PROPERTIES

Yo BPR S AN

1.4 WAVES

%

1.5 LIGHT
ot

6.2. ENERGY ft &

4. Position of an element in the periodic table and its relation to the atomic number, electron
arrangement, outer shell electrons and chemical property

TERAE IR P B SRR T L BT, mANE BT AL AT S R

2

Group 1, 7 and 0 elements- common properties and trends

1, 70 RTTER MR K AT

>

Transitional metals- property and application

LA I TR A B

—

Solids, liquids, gases and plasmas - characteristics and differences
WA, A, AR A5 7 1 A X )
a. particle model and the three states of matter
LR AN S = AH

b. phase change

HHAE
. plasma

SR TH

o

2. Properties of matter
Y P JT

a. relates material structure to its property 45 45 #4512 i 1) 96 &

b. property and application of common materials ¥ WA 12 57 K1 S

c. density % ¥

d. volume A

e. electrical conductivity, insulators and conductors 5 HiL %, #4844 R1 S {4k

f. defining properties of metals, non-metals, alloys 4xJ&, AF4: @& 4 1 E T4 R

w

Phase transitions and their influence on the properties of matter AH738 K 54 5 4 7 (1 5 il
change of volume and density #4&FF1 %5 B (1) 28 4L
. Water and its different phases 7K FI'e [ A28

[

1.Amplitude, Wavelength, Period, Phase difference, Frequency and Speed of a wave
PRig, ek, W, MALZE, E, piE

2.Frequency, wavelength, speed of propagation and its relation

BRI, W, PR LU AT 2 [E ISR R

3.Progressive waves/Difference between transversal and longitudinal waves

AT BB B X 53

1. Propagation and speed of light in vacuum and media, refractive index

BAE R SN BT L, I

2. Reflection and refraction of light at mirrors and lenses
P SS 5 IE ST
(angle of incident and reflected beams, Snell’s law, total internal reflection)

NI AR, BrsHER, S

3. Connection between wavelength and color, electromagnetic spectrum and the light absorption

PREHEMER, SISk

4. The interactions of light intensity in limiting the rate of photosynthesis

S BRI G A R R B

Energy is essential in our everyday life as energy conversion is the reason for many dynamical phenomena in

our world.

Energy is therefore one of the main concepts in science.
The students are expected to know about the following topics.

REEAERNW B EEBFPROATDN, FAREEREMA EWZAARNER. Hik, &
RAZNEEMSZ —. PELETHUTEE.




2.1 NATURE OF ENERGY AND
ENERGY CONSERVATION

RRESHRERE

2.2 VARIOUS FORMS OF
ENERGY
REERITER

2.3 TRANSFER OF ENERGY
REER#H

2.4 SOURCES OF ENERGY
AEYR

Learning outcomes
2] Hbx
Learners should be able to demonstrate and apply their knowledge and understanding of:

5 2R R BLUANZ H LR BRI S B AR

1.Work and Conservation of Energy
Ty, AeEsyIE

a. work done by a force; the unit joule
NI D, A R

b. the principle of conservation of energy

it 52 < 1 E

c. energy in different forms; transfer and conservation
e AR 2 B 1E

d. transfer of energy is equal to work done.

Dy R R R I R

1. Kinetic and potential energies

ZREFIFRE

a. kinetic energy of an object

/L ENIRETIL

b. gravitational potential energy of an object in a uniform gravitational field;
W51 135 s ik E i aE

c. elastic potential energy

vk ae

2. Internal Energy

M E

a. internal energy as the sum of the random distribution of kinetic and potential energies associated
with the molecules of a system

WRESE T RGN ERITE 7 T N2 30 ) 3 REAN 35 e AN

b. absolute zero (0 K) as the lowest limit for temperature; the temperature at which a substance has
minimum internal energy

HXTTLE (0 KD SR URPE IR B AR P00 B AT /)N 3 BRI

c. increase in the internal energy of a body as its temperature rises

WO LT s A A RE R K

d. changes in the internal energy of a substance during change of phase; constant temperature
during change of phase.

WAL AR Ik 3 BERIARAL; WIZS AR 0 S Bl R FEE

1. The exchange between gravitational potential energy and kinetic energy

RS BIRE 2 [B Al

2. The role of photosynthesis in the cycling of matter and flow of energy into and out of organism

JeEAE FILE AL P A Y 0 5 R e e sl R e g 4

3. How food is rearranged through chemical reactions forming new molecules that support growth
and/or release energy as this matter moves through an organism

RN, s RS R B, M EIRECT BRI T, BT A KO HeE R e

1. Sources of energy for animals, plants, societies and engines

Y, HY, A RURIINL R R IR

2. Fossil and renewable energy sources
AR AN ] P AR R VR

a. crude oil- composition, application, importance and limited availability
JEh 2L, RIF, BRI R £

b. fractional distillation and cracking of crude oil

JE i (7 PR AN A

3. Interdependent Relationships in Ecosystem
B RETIHER R

4. The effects on resource availability and populations of organisms in an ecosystem

A ARG IR AT Yk S L R



2.5 POWER
nE

5. Patterns of interactions among organisms across multiple ecosystems

EZi e ¥ wal Ul h sy SR (!

6. The cycling of matter and flow of energy among living and nonliving parts of an ecosystem

GeroF 2Bty IO | sty PAIINE Y DR EZ R e kz)

7. Photosynthesis in plants and algae as an endothermic reaction that uses light energy to react
carbon dioxide and water to produce glucose and oxygen

TEMAESE L A A RS, A AIG B — S LB AR e A o] A A<

8. The importance of enzymes as biological catalysts in the synthesis of carbohydrates, proteins
and lipids and their breakdown into sugars, amino acids and fatty acids and glycerol

B I E LT, BRI S, REB. JRBUNE R, A1
Js. EIEFRAN g R AN H

4. Power

e

a. power; the unit watt

A B A

b. Efficiency of a mechanical system;

HUB AR G2 %

6.3. INTERACTIONS # HEA/EH

Conversion of energy and our perception of the world around us are only possible due to interactions.
The students should know about and be able to work with the following concepts:

RER KSR ZRA TN A B 5 105 % RE R AR KRB IL T 476 7T R .
AN T ARSFRERS 4 A DL TR

3.1 KINEMATICS AND FORCES
BIEH

Learning outcomes
S HAR
Learners should be able to demonstrate and apply their knowledge and understanding of:

4 2] 3 RE S R BLANIE T LR ) AR 5 B

Kinematics
BE)E

1. Kinematics in One Dimension
— Yz )

a. displacement, instantaneous speed, average speed, velocity and acceleration

Pk, WRINHAPYIEERE, i

b. graphical representations of displacement, speed, velocity and acceleration

fi#, HE, i ER

c. displacement—time graphs; velocity is gradient

MR-E R EG, R

d. velocity—time graphs; acceleration is gradient; displacement is area under graph.

M- B, RhA. B, MR TEmA. K

e. the equations of motion for constant acceleration in a straight line, including motion of bodies
falling in a uniform gravitational field without air resistance

SIMEELIEE AN, ARG E s AU ) B S )

Dynamics

CIVIES

1. Force

7

a. understands the vector nature of force, and find and use components and resultants
JIREFRHE, Sy EARAM

b. uses the principle that, when a particle is in equilibrium, the vector sum of the forces acting is
zero, or equivalently, that the sum of the components in any direction is zero

J AT PRSI S AN %, RIS TT BRI IS S E

c. use a vector triangle to represent coplanar forces in equilibrium

fil PR = A TR SR T BT




3.2 ELECTRIC, MAGNETIC AND
GRAVITATIONAL FIELDS
M, BWIHMENS

3.3 TYPE OF CHEMICAL
BONDING - NATURE,
STRUCTURE AND STRENGTH

AR RN, LR

3.4 CHEMICAL REACTIONS
2R B

2.Newton's Law (1st 2nd 3rd)
e (. . B

3. Torque
Ak
a. Define and apply the moment of a force

FOTE L R IR RE X

Field

%

1.Gravitational Field

=N

a. Gravitational fields are due to objects having mass

R E

b. Describe an electric field as a region in which a mass charge experiences a force

IR AR/ N, FERAZ RS2 EN

2.Electric Field

H37

a. Electric fields are due to charges

LR GRS &R

b. Electric field lines to map electric fields

Him Lk

c. Describe an electric field as a region in which an electric charge experiences a force

R R — A X I/ ], AR XA A ] o e e 4 32 8 0 AR

d. Describe simple field patterns, including the field around a point charge, the field around a
charged conducting sphere and the field between two parallel plates

MR R, B, SR, HOBSE, PATRR

3.Magnetic Field

Wi

a. Magnetic fields are due to moving charges or permanent magnets

TEE) [ BT R K AR BOR )

b. Magnetic field lines to map magnetic fields

T 2%

c. Magnetic field patterns for a long straight current carrying conductor, a flat coil and a long
solenoid

KERHGAL, SR, B s

1. covalent and ionic bonds
LA AN S

a. ionic bond- electron transfer
BT TR

b. covalent bond- sharing of electrons
- Bt

c. Lewis structure

X ek

1. Chemical equations - balancing and stoichiometry
TR - B SP R TH R :

a. chemical formula and nomenclature
2 44

b. law of conservation of mass
Jo i AT E e A

c. balance chemical equation
(RIE DI

d. calculates theoretical yield and percentage yield
THEL B A 4 2

e. atom economy- definition and calculation

JE 7 2B 8 SORIHEE

2. Types of chemical reactions
Tl R K
a. acid/base neutralizations

TR A A S

10



3.5 DIFFUSION, OSMOSIS AND
SURFACE TENSION

YL BEMREKS

3.6 PRINCIPLE OF THIN LAYER
AND PAPER
CHROMATOGRAPHY

BTN EE Gl ) B B R
3.7 EFFECTS OF RADIATION
ON ORGANISMS

3.8 FORMS OF
COMMUNICATION
BRI

b. redox reactions
S I

c. thermal decompositions
Ty A

1. Diffusion- definition, examples and proof of the particle theory of matter

PRURE X, S B e TR (K 1RATE

2. How substances are transported into and out of cells

gilliglibk7/Ibises

3. Gain and loss of mass in osmosis

BB SR EER L

1. Function of hormones and pheromones in living organisms

APREEAE BRI TR

2. Where hormones are produced and how they are transported from endocrine glands to their
target organs

BRI ARk

6.4. STRUCTURE, PROPERTIES AND FUNCTIONS %#J, fEAThEE

The different constituents of a system usually have specific properties which allow them to fulfil their

function in the intended way.

The students should know the structure of the following components and understand in which way they fulfil

their functions.

REGNARARMBEEGRENER, RBETIIEE TR LB H 6.
AL T RN M, FF T REMIRE A REER.

4.1 CELLS
il )

4.2 PARTS OF THE BODY

Learning outcomes
2 Hx
Learners should be able to demonstrate and apply their knowledge and understanding of:

5 2 Re s e B H BLTR B R S B A

1. Basic structure of cells and its constituents

0 P A 5 K A

2. Differences between animal, plant cells and bacteria

DX S ARNE A 40 AN 2 B

W

. Living things are made of cells

A0 B 2 P

4. He function of a cell
AR T RE

W

. Specialized cells are adapted to their function

Zim o AL E T ThRE

6. The changes of microscope technology increased our understanding of the role of sub-
cellular structures

SEAYCEAR AR PR 1 5 \AT I V. 41 45 A ) B i

1. Anatomy and function of main organs and tissues in animals and humans

11



N Ak BI2E B

4.3 HOMOGENEOUS AND
HETEROGENEOUS
CATALYSTS

I AEANR AR RE AL

4.4 ACIDS AND BASES
FRANH

6.5. SYSTEMS Z&%;

Things in life are organized in open or closed systems.
It is therefore important to not only look at the components of a system and its interdependencies but also at

the system as a whole.

The students should be able to employ the concepts of

A B RAETT IR RS P R G P B SRR o
R, MUEFREIGRARI S RIAREKBE, BERE RGBT,

FHEMNZREBFEI L THS:

5.1 CONTINUITY PRINCIPLES
IN CLOSED SYSTEMSCYCLES

HEARGHHIERRE, 18R PE

5.2 EQUILIBRIUMS
P

5.3 SCALES OF NATURE

VIR 2 . AR H TR

2. Properties of muscles

LA R RSAE

3. Alveoli are adapted for gas exchange by diffusion between air in the lungs and blood in
capillaries

AR SR A B T HE N B2

4. The structure of the blood vessels is related to their function

55 T REAT & R

1. Properties of acids and bases
PR AN B ) 128 5

a. acid- form hydrogen ion
BR- WA T

b. base- form hydroxide ion

k- Tl AR T

2. pH values and neutralisation pH
RN A 2 2

a. definition and measurement of pH
pH [¥) 3 SCRTN

3. Indicators
FaoRiml

4. Formation and effect of acidic rain

TR 9 YT PR 2R

Learning outcomes
2] Hbx
Learners should be able to demonstrate and apply their knowledge and understanding of:

5 2 e BRI F BLR B R S HLA

Equilibrium of Forces:
I
Understand that when there is no resultant force and no resultant torque, a system is in equilibrium

. HE 0 S G JFERN T RN, WA R ERE.

1.Ecosystem Dynamics, Functioning, and Resilience;

12



HRRE

5.4 BASIC CONCEPTS ABOUT
CYCLES IN NATURE

HARF P EF A&

5.5 ECOLOGY
AE

5.6 POLLUTION EFFECTS OF
DIFFERENT MODES OF POWER

LB RGBT B, BAEHUHI KIS

2.How the body is a system of interacting subsystems composed of groups of cells

AR R — A I B AL 2 s B ELAC A T TR N R T

1. Carbon cycle
RN

2. Water cycle
IKIEH

3. Nitrogen cycle

R

4. Oxygen cycle
S

5. Ozone cycle

SLEEI

6. Renewable and non- renewable natural resources

AT S AN AT AR Y B AR B

7. Earth’s climate
HBBR AR A

a. Greenhouse effect and greenhouse gases
2 RO AN = AR

b. Global warming- causes and solution

G BRARNR () J 5L AN g R 77 %8

8. The need to transport substances into and out of a range of organisms

R 2 Ho ) BA RS ST AR HIRE 55 7 75 SR

9. Different materials cycle through the abiotic and biotic components of an ecosystem

AZS RGP ARG I R i AR R AR A 58

10. Carbon cycle and the role of microorganism

WA A E WA

11. Nitrates are made available for plant uptake, and the role of bacteria in the nitrogen cycle

A% R TR ER AT, AN B 7E BB EA T 1

12. Use of fertilizers, crop rotation

RERIBE . FE1E

1. Interactions between organisms (e.g. competition, predation, mutualism)

Az MFIRER (Bl 5e4. i, 340

2. The survival of some organisms is dependent on other species, including parasitism and
mutualism

— BRI T AR A, BE R AR RAIVER R

w

Producers, consumers and decomposers

e NI ey

4. Food chains, food webs

YRR

hd

The importance of interdependence in a community

TET N DR AR AT R RAEH R

(=2}

. Factors affecting growth of populations, typical growth-curves for populations

ST R PO DR 2R M TR PR o T 49 4 ot 2

13



GENERATION A | & EER K5
Yuh R

5.7 ORGANISMS AS SYSTEMS 1. Transformation of matter and energy in organisms
EM ARG A A IR R RE B IR L

2. The mechanism of enzyme action

B LR ML

3. Enzyme specificity

R & 1k

4. The factors that affect enzyme activity

TR 1 O 520 R 2R

5.8 PLANT PHYSIOLOGY 1. Absorption by roots, diffusion, osmosis
eyt 3n IO, 5 BREIE R

2. Photosynthesis
JeE1EmM

w

JeE AR E A Rl RE R i shid A2 b AR

4. Photosynthetic organisms as the main producers of food

SeEERIE R R BT

W

. limiting factors on the rate of photosynthesis

ot A L 6 A PR R 3

and function of the stomata

HEMRIZEBIET ORI TRz, [ALEEMD6E

7. How sucrose is transported around the plant by translocation

5.9 ELECTRIC CIRCUITS 1.DC Electric Circuits

B R FLIL LB

a. Components of circuits

(resistors and wires, bulbs, voltage sources, Ammeters, Voltmeters)
HEETCA: B, Sk, AT, IR, HIRE, HER

b. Ohm’s law, charge, current, voltage

RRUE A, Hir, HRIAL, HE

c. Series and parallel circuits

GBI ch

5.10 THERMODYNAMICAL
SYSTEMS # 12 R 40

5.11 ASTROPHYSICAL
R

6.6. DEVELOPMENT AND EVOLUTION & EAliE ik
Living organisms are not static and undergo constant change and adaption.
The students are expected to show proficiency in the following areas:
AHBARERILE, EIIRZIERERL, ENEHS.
FHAERBAGERLT LN EE:

Learning outcomes
2 B bx
Learners should be able to demonstrate and apply their knowledge and understanding of:

. The role of photosynthesis in the cycling of matter and flow of energy into and out of organisms

6. Water and mineral ions are transported through the plant by transpiration, including the structure

14



6.1 STRATEGIES OF
ENVIRONMENTAL
ADAPTATION

PR IE3E L SR

6.2 THEORY OF EVOLUTION

HALE®

6.3 CELL CYCLE AND CELL
DIVISION

21 o R BT g e o)

6.4 REPRODUCTION IN
HUMANS, ANIMALS AND
PLANTS

AR, ShAEYI I EE

52 Re S BN H DL B RNR S B AR
1. Characteristics of adaptation, structural, physiological and behavioural adaptation
TERIFARRE, S50, AEFLRUT NINIE N

2. The structures of the xylem and phloem are adapted to their function in the plant

TR A 5 ORI B2 AR 4540 5 L Dy RE AR I

3. The structure of the root hair cells is adapted to absorb water and mineral ions

MR (9 25 44 5 R IR 0 B R MSOAH 3 2

4. Transpiration, the structure and function of the stomata

AIBIER, AL TRE

5. How alveoli are adapted for gas exchange

RS 5 U BT

1.Natural selection, evidence of evolution

BRI, S RESR

2. Natural selection may lead to increases and decreases of specific traits in populations over time

AR T R AL B 55 10 R R AR RFALE

3. How genetic variations of traits in a population increase some individuals’ probability of
surviving and reproducing in a specific environment

FERFRE IS, A o AR R B0 B AN ) 2 A7 A0 B R

4. How the emergence of resistant organisms supports Darwin’s theory of evolution

TS 245 A7 ) H BRG] S 70 JR SC IR AL B 3

5. How humans influence the inheritance of desired traits in organisms

ST G 4 LE AR [ 8 %

6. Evidence of Common Ancestry and Diversity

AN I b FIAE S AR A0 A2 2 R

7. The evidence for evolution, based on fossils

ETAA ISR

8. How genetic analysis has led to the suggestion of the three domains rather than the five
kingdoms classification method

M HTRENS 1R A

—

. Basic principles of mitosis

B LR FEA B

2. Mitosis as part of the cell cycle
SRR JE I A 2253 3R

w

. The importance of mitosis in growth, repair and asexual reproduction

HUAZRAEER BN IE R
4. Cancer as the result of changes in cells that lead to uncontrolled
principles of creation of new life

A A g JE U

5. Plant reproduction

T %50

6. Human reproduction

NS

7. Human reproductive organs and sex cells

R A B A B AR A4

8. Changes that take place in boy's and girl's bodies during puberty
A A L B AR AR

15



6.5 GENES, CHROMOSOMES
AND GENETICS

HE . Qg

6.6 DISEASES

B

1. Inheritance of genetic characteristics
FEPRFIE A%

2. Inheritance of Traits

HEIR 0381

3. Variation of Traits

PERI2E S

4. Why structural changes to genes (mutations) located on chromosomes may affect proteins and
may result in harmful, beneficial, or neutral effects to the structure and function of the organism

et U 3 AR 7T BRSO ER A BRI h ARG, AR PR MRS T e A M. A 28 iR T
figse Pk

5. Asexual reproduction results in offspring with identical genetic information and sexual
reproduction results in offspring with genetic variation.

TR K JERBE B, A YA K5 RAT s L A R

6. The genome, Gene and DNA
BRI BEE 5 DNA KRR

7. The causes of variation that influence phenotype
RS SR L AL e 2 7

8. There is usually extensive genetic variation within a population of a species and that these arise
through mutations

Tl o B KB B AL AR 7 R AR IR R

1. Cause and transmission of diseases (microorganisms causing common diseases, viruses, genetic
defects)

PO LIERVERE (RUEMEOR . Hiss. ZEEBREE

2. Communicable and non-communicable diseases

A ARG AAS AT A% ek B P

3. Common infection and precautions
L R RGN TR

4. Physical barriers and chemical defenses of the human body provide protection from pathogens

NARHRHUI S AR BB A2 5 2

7. General science skills 18 F 1R fE

As a general prerequisite, the students should be familiar with and be able to

VRS FAT, A NAZ AT RENS (0 E:

7.1. Employ and explain scientific methods

15 P AR L (1 1

7.2. Use scientific terminology

IR ARTE
7.3. Put forward hypotheses
S R

7.4. Devise and accurately describe methods/experiments to test hypotheses

16



BCiF IRt R ik /SRR B R i

7.5. Assess the validity of different sources of information and be aware that data might be inaccurate or even
wrong

PG ANENE BORIR A R, IR S T RE AR L 2 A iR

8. Mathematics requirement %5 2% 53K

The emphasis of the tests should be on natural sciences. Nevertheless, mathematics is an indispensable tool to
the natural sciences. The students should therefore know about and be able to make use of

DRI B NOZIAE EAARRE e RYEnt, B BARBHAAR T BRI TR Rl N AZ RN TE
CU AR

8.1. Fractions (Use ratios, fractions and percentages)

D CEERLEER, 2EME D

8.2. Logarithms and exponential functions

O EAGHE Rk

8.3. Powers and roots

AR

8.4. Polynomials (e.g. solving quadratic equations)

2 (IR =7 )

8.5. Trigonometric functions (Use calculators to handle sinx, cosx and tanx when x is expressed in degrees or
radians)

“AREL (Sl TR AR RAEEE sinx, cosx Al tanx, x DAREEEHIE K 7R)
8.51. Simple geometry (geometry of triangles and circles, areas and volumes of basic planar forms and solids)
{7 H U (CZATEAMBETE R U, R LR AR 48P i BB AR, = 4ESL AR B AR AR
AR

8.52. Basic vector algebra (decomposition and addition of vectors)

FEARREIBHE CRERINRE)

8.53. Simple statistics (mean values, standard deviations, basic notion of probabilities)

BRI FIR CPEME, dRfEZE, BERIEA#E)
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9. Appendix I3

9.1. Periodic Table of the Elements 4.7 7t & & %

1

1A
1A
A H Periodic Table of the Elements
2
s 2: r:'.:n"::: IIIA
4
Li Be I Symbol
o L oot Name wsn 12011 1400 3
1 12 Atomic Mass

18. [
18
N 4 M 3 4 5 6 7 1 12 CI Al'
Magnesam | NIB B VB VvIB viiB vm 1B 1B A........m.... s..m,. mlnllne
2435 | 38 48 58 w T ¥ \] 18 28 :wm :zoss

20 21 22 23 24 26 28 29 30
Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga As Kr
Bl oo | o | vasaun || oo | vangamse | won mees | oomper | ane | a.m.m sm.m o
39.098 40.078 44.956 47.867 50.942 51.996 54.938 55 845 58 933 58.693 63.546 65.38 69.723 72631 78 971 84.798

7 38 39 41 43 47 48 49 50

Rb Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Te Xe
o 2 Nb A I A B N o

84.468 8762 88.906 91.224 92.906 95.9¢ 98.907 101 07 102.906 106.42 107.868 112411 114.818 118.711 121 760 1275 125 904 131 294
5 7-71 73 76 77 78 79 80 81

Cs Ba Ta W Re Os Ir Pt Au Hg TI

e H,.".um o || mgton || meonrm oy ofgn | wom || e || aon L yuecai A

132.905 137 328 180.948 183.84 186.207 190.23 192217 195.085 196.967 200.592 204.383 8. Al

7 105 106 107 108 109 110 11 112 113
Fr Db Sg Bh Hs Mt Ds Rg Cn Uut
e Rm af.. Db Samm G e et oo e ongpm |

[261] [262) [264] 1269] [268] [269) [272) [277) unknown

2 63
Lanthanide
o C e P r m s o
e o | s | Sy Cor
IM)IIS 140908 144 243 144913 15035 151.9¢
92 95
Actinide
Shriae Ac Th Pa Pu Am
e “m. ...,,,,. Pl [ 23T
227 028 232 038 231.036 238.029 237.048 244.054 243.061

h‘ { Alkaline Transition

‘ 265987 222015

7 118

Uus Uuo

Ununoctium
unknown || unknown,

]

174.967
01 102 103

Cm Bk Cf Es Fm Md No Lr

| ot | e | ) | e e |

247.070 247.070 251.080 [254] 257.095 258.1 259.101 [262]

Basic . Noble

Naal Nonmetal | Halogen Zae Actinide

Earth Metal

|

LETRARR

3 Li 4 Be BFrw —4 Be —— kS

A akes —
6941 9.012 (’%M\ 9.012 —‘?2%3553

Vel Elks ST 3
11 Na 12Mg LR KE
\ ROREX)

299 | 2031

19 K|'20 Ca 21 Sc 22 Ti | 23 V' |24 Cr 25 Mn |26 Fe 27 Co 28 Ni 29 Cu 30 Zn 3‘IGa 32 Ge
OB i % O OB ® % W OR O® g R ﬁ‘
3910  40.08 4496 47.87 50.94 52,00 5&94 | 5585 5893 5869 6355 6541 69.72

37Rb 38 Sr 39 Y 402r 41Nb4zMo431'c 44m 45Rh46Pd47Ag 48 Cd 49 In SOSn 51Sb
(8547 8762 8891 91& z&m 95.94 02.9 106.4 107.9» iqg m.a 11&7 ma

55 Cs|/56 ba kﬁmnra 74 W 7 é"isOs.nlr 78 Pt ds’aouq 81 Tl 82 Pb | sssi 84Po

8 m 8 \b O 3
1229 33 EER wes m.sjl\\ 1862 1902 1922\ 197.0 zoo.o 2044 2072 2090 (209)
87 Fr 88 Ra 8103 104 Rf 105 Db 106 Sg 107 Bh 108 Hs 1091!} im Ds 111 Rg 112Unb

& | 8 Htx fEx SHx $Ex fEx fE % SOV, - - - - -
e3)| 26 ﬂﬁ asn (62) (266) (64) (77) (268) (281) (282  (285)

g 57 La 58 Ce 59 Pr 60Nd61Pm625m63Eu646d651b66Dy 67H068&69Tm 70 Yb 71 Lu

# . #% @ L g@( ?ﬁ#
B | 1389 15’;_‘;&1% 1442 (145) 1?03(’ il IS€73 15?9 1625, 1649 1673 1689 \,1% 750
89 ’?h 91 Pa 92U 93 Np 94 Pu 9$Am 96 Cm 97 Bk 98 Cf 99 Es 100Fm 1o 1102No 103 Lr
g\ "'ﬂ@‘ \g"ﬁ EEw m @ %
kd ) zaz.o Bl.o .39331\\ (z«) msml @47) | (251 (254) | (58) | (259) (262




9.2 Constants & &

acceleration of free fall: g = 9.81m/s?

I JIEE

speed of light in a vacuum: ¢ = 3.00 X 108 m/s
HAHOLHE

Avogadro constant: N, = 6.02 X 1023 mol™?!
BT AR N2 s

molar gas constant: R = 8.3145]/(mol - K)
HAR AT

9.3 Mathematical equations %% A 7

Circumference of circle: C = 2nr
FIPERIS

area of circle: A = mr?

1) T AR

volume of cylinder: V = nr2h

[ AT A4 A4 AR

volume of sphere: V = %nr3
BRI

Pythagoras’ theorem: a? = b? + ¢?

EE A R e B
9.4 Formulae and relationships > A1 £

Topic 1: PARTICLES, WAVES AND MATTER %i 7, 5%/

waves WIH v=fA
i G
refraction o= n= %
i SR sin =

Topic 2: ENERGY fE &
Work, energy

185 W = Fxcos6
and power
N - W useful energy output
Ui RefThZ MU efficielicy = f gy outp
total energy input
bW
BUIES Tt
P=Fv
HJBEE  g.p.e =mgh
2 1
)it k.e = =mv?

X 100%
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el Q = cmAT

Topic 3: INTERACTIONS A H.{E

Vectors E, = Fcos0
K x
rE 2l F, = Fsinf
uniformly d
accelerated EHEE ==
motion 3
Sk 5k is . ve—v
- ne a=L—12
)| t
@ﬁ/\—/\-:
force i/J w F =ma
JE
7 HA W =mg
ZERH  F =kx
Turning
effects yakia) torque = Fd
5
F
Pressure JE 5% p= "
JE 5 P = hpg
Topic 5: SYSTEMS &4t
Ohm’s law
T
charge
e AQ = IAt
FL B ¢
work done
T W =VIt
1 HL 1)
FL Q =I?Rt
Power vz
T = =]? = —
i % CERIES P=VI,P=I*Rand P = —
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