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2.1JSO Introduction [E x5 bR} 5 BAKIL va 55 84 44

2.1 International Junior Science Olympiad [E f5 75 /b8 R} 22 BRI 57, 35 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.

[ b D EEREE BARIL 5058 2R (ISO) 5t — TR 28 0 S NATR 1 B AR B LE SR . SRR AR N
16 2T (GEZE4E 12 A 31 HZHD o 1ISO MISEFERGIZ 521 B AARHE O X 45 A LA R AT 25
ANTT A E A . X IR BE TS .

2.2 Aims =5

>

>

>

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

(RE RN T2 2 My SR LR 85 7 B RS2 R 1

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

PR ORI AT R B 22 A AR B AR — P R R AT A e -
To create friendship and relationships among students around the world from an early age.

DOTH T 2% M BR) 2 A DS I T 2 ST [ B AT AT R AR

2.3 Objectives H#p

>

>

To stimulate the active interest of students in the Natural Sciences.
BOR AN B ARBEA IR
To promote their careers as scientists.
HEBh A ENHER 2 X RO H B UG 3Rk,
To enhance and develop international contacts in the Natural Sciences.
ISR AR e B SRR 2 ) B S AT AT 1
To promote future scientific collaboration.
fReERK MR E G 1E
To encourage the formation of friendships within the scientific community.
SR L ST 2 R
To offer the opportunity to compare the syllabi and educational trends in science education within the
participating countries.

RMAES FEE 8] LA 2 KRR 2 A s il
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3. Syllabus content at a glance K425 &0

f Learners study the followmg toplcs

AT RER:

1. Partlcles, waves and matter 7F"‘ ?r", Y R
1.1 What things are made of 45 FIA4 ER
1.2 Periodic table - concept, organization and structure JG & B #1FR- &, HFMEN
1.3 States of matter and its properties 4 5t FPRZSAIE: 57
| 1.4 Waves ¥
1.5 Light %

2. Energy b5

2.1 Nature of energy and energy conservation frEs ﬁﬁéﬁ"ﬁ o
2.2 Various forms of energy BER FIFEZ

2.3 Transfer of energy REE##H

2.4 Sources of energy HEJR

2.5 Power Th%
3. Interactions tH E/EH
3.1 Kinematics and Forces 75123
3.2 Electric, magnetic and gravitational fields 3%, 3%, E/3%
3.3 Type of chemical bonding - nature, structure and strength L2258, EHFIETS
3.4 Chemical Reactions {¥.2% % N
3.5 Diffusion, osmosis and surface tension 3 #{, EENREIK S
3.6 Principle of thin layer and paper chromatography Z&KENTFIEE 7> BiEH R
3.7 Effects of radiation on organisms
3.8 Forms of communication & J7 =,
4. Structure, properties and functions 514, R ATNEE
4.1 Cells 41
4.2 Parts of the body A&,
| 4.3 Homogeneous and heterogeneous catalysts #4)fH-5 7 FHAEAL T
4.4 Acids and bases FRFNHR

5. Systems 2%
5.1 Continuity principles in closed systems cycles 3t} R4 L E 3, IR F4G
5.2 Equilibriums 4
5.3 Scales of nature 558 X &
5.4 Basic concepts about cycles in nature B4R F-H1EF HIZEAGE S

! 5.5 Ecology &7
5.6 Pollution effects of different modes of power generation /8 [E & BLAR T A1¥5 LR M.
5.7 Organisms as systems ¥ R Gt
5.8 Plant physiology £ ¥4 3
5.9 Electric Circuits B#%
5.10. Thermodynamical systems /1% & 4

( 511 Astrophysical %ﬁi%ﬂ
6. Development and Evolution kﬁiﬂl{ﬁ%
6.1 Strategle;{)f environmental adaptatlon ﬂiﬁlﬁ&%ﬂ@ W
6.2 Theory of evolution FALE £
6.3 Cell cycle and cell division 413 /& #3140 g 43¢
6.4 Reproduction in humans, animals and plants A28, Zh4)FEY) K5
6.5 'Genes, chromosomes and genetics X, e A%

|-6.6 Diseases ZH



4. Assessment at a glance PEA} 5L A

Learners take: Learners take:
$£AEZM: $AEZM:
Theoretical task 150 minutes Multiple-choice and open-ended question task
| TR R 150 4y4h 150 minutes
A written paper consisting of short-answer and structured brinkz 310 i1ps o IR =5 150 4%
questions. | This paper includes two sections. Section A consists of 45
EXAG I R AN 7 5 S " items of the multiple-choice questions. Section B consists
of 9 items of the open-ended questions.
This paper will test assessment objectives AO * 1 and ARG By AT 45 BIERHE. BHBS 9
AO2. Questions will be based on the syllabus content. SE T ) 2
l AR RECIEEH H AR 1 5T B 2. BrA R E
HIRYE R KA B This paper will test assessment objectives AO1 and AO2.

Questions will be based on the syllabus.
ARG EAE R AR 1 5V B AR 2. B R AR
FIRVE FIAE RN

* AQ refer to assessment objective AO #& FJ & ¥4 H bx

5.Syllabus aims, objectives and assessment objectives K% 5+ H

b5 VPO B AR

5.1 Syllabus aims and objective K5 H -5 Hbx

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.

PR B KA B bR T 22 ) B 2 S R, P B0A B2 oy B A& i A, [ Broi 7 s
SCBIRIN FRE Y, SOl A 1R SR s TARRSEE A — 2 H br.

The aims are : 55§ & :

1. To encourage gifted students to further develop their talents in Natural Sciences.
SRR 2 AR AR R 227 TH 2

2. To cultivate students' scientific thinking method from an early age to lay foundation for lifelong learning
and lifelong development of students.

MONEE TR A Rl 2 BYE T i, s AR 0] L AR R R BE S .

3. To set up a bridge between knowledge and application and build a bridge between disciplines.
RN SR R IR, RS 2R ] .

The objectives are : HAr :

1. To stimulate the active interest of students in the Natural Sciences.
WO 22X B ARBEA B E G

2. To advance with the modern times, pay attention to social hot issues and learn more about the necessary
scientific knowledge for life.

IR, SRR SRR R, T e S AT A A AR R

3. To promote students' career-oriented scientific future.



e 2 A RSB 22 A 56 B HRY 3 7
4. To build friendship and connections among young scientists.

HOH D ER R Z A SR -

5.2 Assessment objectives PEAT H 5

AO1: Knowledge with understanding F fi# K11}
Learner should be able to % >] & NiZRENS «

1.

Demonstrate scientific knowledge and conceptual understanding through the specific disciplines of
biology, chemistry and physics

CAAEY. A A B A BAR 2 RO, FEBUNRE 2 R TR MU B A -

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

[EMZIF R RS, R, R, MRS, SRURERIEAAGES, ARl e SO M

AQ2: Handling information and problem solving {5 /& 4b L 5 v R vk
Learners should be able to 2% >] # S 1% Ae

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

RLFIREE AR, DISC B A iRk B (755, BURAMECT) SRR R A H0
Carry out calculations and make predictions

SERCTHEL, A

Extract, analyze, evaluate, translate and present information and data to identify patterns, report trends
and draw inferences

KA T VRO R R OUE BN, DA R, IR B T HES

Evaluate claims through critical analysis of the methodology, evidence and conclusions, both
qualitatively and quantitatively

RN 75 MBS R A5 HEAT E B S VE R FINE My, X BT HEAT PR

Apply scientific knowledge to new and unfamiliar situations

FE B FRLAT B A= R 175 85 o L P R 27 i



6. Syllabus content KX N %

6.1. PARTICLES, WAVES AND MATTER ¥iF, ¥5YK

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

VIR SRR/ T 2T R T . MRS TR T RATVTE BIRMFRME. ERZIAR

BIX P RIFRB U

1.
1.1 WHAT THINGS ARE
MADE OF a.
YR M R b
C.
d.
c.
2.
a.
b.
3.
a.
b.
C.
d.
e.
f.
1.
1.2 PERIODIC TABLE -
CONCEPT, ORGANIZATION
AND STRUCTURE 2
TERAPEES, HANEHY
3,

Learning outcomes
3 Hix
Learners should be able to demonstrate and apply their knowledge and understanding of:

S 1 AN R IUANE HI DU AOA0IR 5 B AR

structure of particles and atom

Tk A 7 B 4544

modern atomic model

PR TR

history of the atomic model

JET TR SR F) T 5

neutrons, protons, electrons- relative charges and masses
BT, oA LT AOAR T A A

scale of atoms and small molecules

JEF AN T RS

nature of bonding

PRI B A SR

elements, isotopes and compounds

TR, FLRAMLEY

calculate number of protons, neutrons, electrons, atomic number and atomic mass
based on the atomic symbol

MARFHFSIEBTRERT, TF, 87, BRFFEEFRE

define isotope and calculate average relative atomic weight based on isotope weight
and abundance

R ZE 1A 5 ST AR ) oz 36 e A = BE T 53T I~ B AR R R 7

composition of molecules, chemical substances

50T B AL 2 M5

relative formula mass and relative molecular mass
AR A 2 2B B AN 7 T8

empirical formula and molecular formula
23T

name compounds from given formulae

TR K 4

mixtures, colloids and suspensions

TRE, AR

mixture and pure substance

RPN L)

definition, application and separation of solution, colloids and suspension

T ARSI E S RN B

history of the periodic table
TLR AR 8

metals and non-metals

GEAdEs)E

groups and periods

iSSPER |




1.3 STATES OF MATTER AND
ITS PROPERTIES

YRR PR AR

4.

a.

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

JURERPRP R ESRIE T8, BT HA, SO TR o R

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

H 1, 70 HRICER AR R A

transitional metals- property and application

8 Lo < P A SRR

solids, liquids, gases and plasmas - characteristics and differences
[, AR, AUMORIAE B AR AR E A X )

particle model and the three states of matter

BB RIE RS =

phase change

GRS

plasma

EETHE

molar volume of gases

IR

lattice as a special form of solid matter
I ) i PR S5 4

ionic lattice

BT

metallic lattice

AT

giant covalent/macromolecular lattice

S VPN RITREN

simple molecular lattice

NPT R

properties of matter
W)
relates material structure to its property
YIRS ST R R
property and application of common materials
W ATEH IV BT R H
density
i3
volume
AR
electrical conductivity, insulators and conductors
S, AR
elastic behavior
B
thermal expansion
K
(specific) heat capacity
(KD #gF
defining properties of metals, non-metals, alloys
&g, FEEEAE S TR

phase transitions and their influence on the properties of matter
ARAZ T SR A S5 ) 5

change of volume and density

PRAAFIEE FEI AR L

water and its different phases

AKFIE FIAHAR

latent heat

R

phase diagrams

HE



1. amplitude, wavelength, period, phase difference, frequency and speed of a wave

14 WAVES PRI, WK, M, AAGLZE, SR, Ol

B

2. the relationship between frequency, wavelength and speed of a wave

R, P, P PLRARATZ [ 5% &

3. progressive waves/difference between transversal and longitudinal waves

AT B NI X 531

4. superposition of waves

iy

5. . sound as longitudinal pressure wave, perception of sound

FEE B IR-YB A R 35

6. classical Doppler effect
LB SR 5 A

1.5 LIGHT 1.  wave and particle interpretation of light
5 Bl rli b2 T 33

2. propagation and speed of light in vacuum and media, refractive index

BAERZE SN FURIIESE, s

3. reflection and refraction of light at mirrors and lenses
VI ST S BB AT
(angle of incident and reflected beams, snell’s law, total internal reflection)

(NG A, WrifHsE, AR

4.  formation of images with mirrors and lenses
B REESRE
(focal length, thin lens formula, magnification, magnifying glasses, microscopes,
telescopes, glasses)

(FBE, BEREARN, K BRE. SR, BHE, ReD

5. connection between wavelength and color, electromagnetic spectrum and the light
absorption

PR EBOIIRR, S5 IR

6.  the interactions of light intensity in limiting the rate of photosynthesis

DGR L PR G 5 R P3R4

6.2. ENERGY e &

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.

RREARIMK B EEEDRULATDE, ENREREREFEPHALZINIARNER. Fit, #E
RAPHEERSZ —. PEPETHRUTEE.

Learning outcomes
ERER T
Learners should be able to demonstrate and apply their knowledge and understanding of:

& 2] 38 BE S JE DUANIZ F LA B S 1R 5 2R

1. work and conservation of energy
2.1 NATURE OF ENERGY AND A =
ENERGY CONSERVATION a. work done by a force; the unit joule
b. the principle of conservation of energy
A RIERLEH

c. energy in different forms; transfer and conservation




2.2 VARIOUS FORMS OF
ENERGY

REEKITER

2.3 TRANSFER OF ENERGY
REER

2.4 SOURCES OF ENERGY
REVR

RERIIAIFRIE 2 A=y fa

d. transfer of energy is equal to work done.
DR RE R R
1. kinetic and potential energies
R AR
a. kinetic energy of an object
WiErIBh e
b. gravitational potential energy of an object in a uniform gravitational field;
B 5151 )15 R E 1% e
c. elastic potential energy
vk Hae
2. Internal Energy
M RE
a. internal energy as the sum of the random distribution of kinetic and potential energies
associated with the molecules of a system
WBESE T R NER TR 2 T IERUE B 0 B e A3 ik 2 A0
b. absolute zero (0 K) as the lowest limit for temperature; the temperature at which a
substance has minimum internal energy
HRPELE (0K SRR FERIBARAE; Y0 RAT B/ N BERTIRLE
c. increase in the internal energy of a body as its temperature rises
Wl R LT, A N e R
d. changes in the internal energy of a substance during change of phase; constant
temperature during change of phase.
MZSAAIRE T WA N R FRIAE AL P2 A8 AR A2 s 1 i PE 1 E o
1. The exchange between gravitational potential energy and kinetic energy
H B A S RE A
2. Mechanisms of heat transfer, transfer of energy via waves
PALBRINLE], BB R
3. Bonding energy and temperature or the loss of energy to the environment by radiation
RS - R A A PR R N e
a. relates temperature of phase change, e.g. boiling point, to energy transfer and the
relative strength of chemical bonds and intermolecular forces
TR SARAR I RE S e B A S A2 RN 3T (A AR F IO R
b. endothermic and exothermic reactions
R FAI R 2 N
c. reaction profile
SN fE R
d. energy changes in a chemical reaction and bonding energy
P N RE AL 5 R e
4. efficiency = W x100% 3% =5 H T/ SR E x 100%
efficiency = **L PRttt 5 100% MK = H HISFIBIIF x 100%
5. The role of photosynthesis in the cycling of matter and flow of energy into and out of
organism
Jta AR FIAEA YR AP TR B B sl 72 ik
6. 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, VBN — RIS RN, SRR TR T, BT A KR H/aE B
fit i
1. sources of energy for animals, plants, societies and engines
Y, K, AR LR R
2. fossil and renewable energy sources

AAT IR R R] AR BV

a. crude oil- composition, application, importance and limited availability
JE IS, RF, B R A A

b. fractional distillation and cracking of crude oil

Jiinh B AN 2 A



2.5 POWER
ThE

i name of fractions and their applications

SMEFHI A AR RS
ii. explain the process in terms of molecular size and intermolecular forces
MG R Rgr-TAR R 0 B 0 BE AR VR A S R
c. cracking of crude oil
JER I P2
3. interdependent relationships in ecosystem
ARG PHMERR
4. the effects on resource availability and populations of organisms in an ecosystem

LA RGP I SR AT A AR AR

Q) patterns of interactions among organisms across multiple ecosystems

LR ARG H YA AR

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

LB RGP ED S 2 AR S RE RSl

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

TR G A TR RRE, - I G REHS — SALBIRAT 7K 4 D i e B AN S

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
R 2 R AR, se LKL &Y. EAR. BIRINEHR, WRENS
MRIIWESS IR NI 7 B A0 H

1. power
RS
2. power; the unit watt

T, Bfir: UK

3. efficiency of a mechanical system;
HUR ARG

4. muscular power
MPHE

5. power output of engines or stars
RENAEERI %

6. power dissipation in resistors
R BH AR R

6.3. INTERACTIONS B/

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:

%J?Fﬁfd’ﬁﬂi, REE R R BATX A i thh 5 B R R4 N T BB o 24 N2 T I BERS A2 T LA TR

A

3.1 KINEMATICS AND FORCES
BF57

Learning outcomes
ERER 7
Learners should be able to demonstrate and apply their knowledge and understanding of:

5 203 BERG R IUANIZ F LATR FO S iR 5 BEL A

Kinematics 1232
1. kinematics in one dimension —4£iz 3
a. displacement, instantaneous speed, average speed, velocity and acceleration
FrFe, IR P55, R N B
b. graphical representations of displacement, speed, velocity and acceleration

fikg, diA, ARG RE I R

c. displacement—time graphs; calculate velocity from the gradient of a displacement-time

graph

10



3.2 ELECTRIC, MAGNETIC AND
GRAVITATIONAL FIELDS
MY, WSMEH

R - (B R, ArAS- I T R IR e ol B

d. velocity—time graphs; calculate acceleration from the gradient of a velocity-time graph;
calculate the area under a velocity-time curve to work out the distance.
TEPE-I ) PR, S R - ) PR AR U SR R o - ) [ R
FER, HEAR

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

ShniEELEs AN, BfFE h#kifkizs)

2. Circular motion
B3
a. angular frequency
PR
b. centripetal force
DRVl
c. Kepler’s laws, movement of the earth around the sun

T B, HIREISEKHE KIE3)

Dynamics
B
1. force and types of forces
WAL AT LTS
a. understands the vector nature of force, and find and use components and
resultants
TIRRE, HEARM
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
BT PERER S HIAE, AT HLENSHINEIAR
c. use a vector triangle to represent coplanar forces in equilibrium
5 F R B = AR S S
d. types of forces: gravitational force, electrostatic force, magnetic force, static and
dynamic frictional forces, buoyancy, van-der-waals force
JIWFIE: B, B, W, BERSIHEES, Bh, WEES
2. mass and weight, centre of mass

REMES, KL

3. newton's law (I1st 2nd 3rd), inertial systems

SEER (B—. BT, =) BERYS

4. momentum and impulse, the equation for impulse
FEATE, SEEH

5. levers and torque
ALAT R 7356
a. define and apply the moment of a force
b,  HIE. MAEJI%ERE X
c. principle of moments
d.  JiEPETE
6. elastic forces, Hooke’s law and harmonic motions

By, WIERRARIEIES)

7. pressure
0
a. atmospheric pressure
b.  REER
c. static pressure in liquids
d.  BIERAGRER
1. gravitational field
EWiEY)
a. gravitational fields are due to objects having mass
R E 13
b. describe a gravitational electric field as a region in which a particle mass charge

experiences a force

11



3.3 TYPE OF CHEMICAL
BONDING - NATURE,
STRUCTURE AND STRENGTH

ABREFRR, SRS

3.4 CHEMICAL REACTIONS
R L

2

RN XA, AR b i R B R A

electric field

37

a.

electric fields are due to charges

LT OR HL 37

Use electric field lines to map electric fields

Mk

describe an electric field as a region in which an electric charge experiences a force
Rz — AN XN, FEIRASZE R R 2B R

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

RIS T R Y, B, SRS, RIS, ST IRIR

magnetic field

W3h

a.

magnetic fields are due to moving charges or permanent magnets

B Z) 1 LA AL AR A R R )

use magnetic field lines to map magnetic fields

TRIRR L2

magnetic field patterns for a long straight current carrying conductor, a flat coil and
long solenoid

KE R, 2R AR E

covalent and ionic bonds

Fety

AN RS T

ionic bond- electron transfer
BT BT

covalent bond- sharing of electrons
- BTt

Lewis structure

X Z A 2

hydrogen bonding and van-der-Waals interaction

SRATEEEMEER

Chemical equations - balancing and stoichiometry

ez

Ji AR - PR TR

chemical formula and nomenclature

(Wil 2

law of conservation of mass

i R < RE

balance chemical equation

Be P ph 207 R a0

construct balanced ionic equations
BEFEFETRNAER

Avogadro’s constant and the mole

B R IR 5 ¥ O AR R

mole, mass and molar mass of a substance

BE/R, BRERWIR I RR R &

mole of solute, concentration and volume of solution
B BRRE,  BRIRIR BRI AR

mole and volume of gas at room temperature and pressure
BERBE R H R T SR

calculates theoretical yield and percentage yield
THEEWR R 27 %

atom economy- definition and calculation and analysis

R a5 e SR

basic and most common reactions for determination of unknown substances

R4

a.

Y58 S IR A SR S
gases — oxygen, hydrogen, carbon dioxide and chlorine

S - &5, 45, ZEMBRIES

a

aqueous cations and anions — calcium, copper, iron (II), iron(IIl) and zink using

NaOH; carbonates and sulfates using aqueous barium chloride followed by
hydrochloric acid; chloride, bromide and iodide using silver nitrate

12



3.5 DIFFUSION, OSMOSIS AND
SURFACE TENSION

¥R, BEMRTKA

3.6 PRINCIPLE OF THIN LAYER
AND PAPER
CHROMATOGRAPHY

GETAEZ A B R R

3.7 EFFECTS OF RADIATION
ON ORGANISMS
RS B R

3.8 FORMS OF
COMMUNICATION
BIREITER

KEBHHREET - AEEMHEREET, 8T, %37 E%RET
AEEET; AENISMHHRREEHRRAGRRR: FRRRE ST,

EETAMET
c. flame test
et R
3. Types of chemical reactions
A2 SRL I 43 2
a. acid/base neutralizations
PRk AT 52 57
b. redox reactions
SAGIE 5
c. thermal decompositions
G AR RN
4. rate of reactions, factors affecting reaction rate like catalyst, temperature and concentration
SRR AN 2, AL, R A
a. methods for determining rate of reaction
N7 2 L3 2 [ 12
b. effects of changes in temperature, concentration, pressure, surface area and catalyst

on rate of reaction

WAL, WREE, JERSH, RTINS S S22 ) 2

c. collision theory
flpAi P8
5. dynamic equilibrium and le Chatelier’s principle
A TERBRE SR E
a. reversible reaction
EipuidIn
b. dynamic equilibrium
& TE
c. effects of changes in concentration, temperature and pressure on equilibrium

position — Le Chatelier’s principle
WE, BERMERR P BN, PR RE

d. Haber process and contact process — the trade-off between rate of production
and position of equilibrium

MR EAER BRI - A= B AP B RS R

6. common ion effect
EESR 0
1. diffusion- definition, examples and proof of the particle theory of matter

FHORISE S SR R e R UKL TR R E

2. how substances are transported into and out of cells
I ONkY et i}
3. gain and loss of mass in osmosis

BIEEH S B R

4. surface tension

Kihigk )

ionising radiation and some chemicals increase the rate of mutation

H B AT AL 32 R 43 G B TR H 1L %
1. function of hormones and pheromones in living organisms
YA E RS BRI ThRE
2, ‘Where hormones are produced and how they are transported from endocrine glands to their

target organs ¥ (1= A F IS K

13



3. communications between cells, allowing recognition of ‘self” and ‘foreign’ cells by the
immune system.

MAE 1L, ARG “HL” 5 “RA”

6.4. STRUCTURE, PROPERTIES AND FUNCTIONS 4514, #Ef IR

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.

REMARARS B EARENER, B ETIE% UK T XLIRHEIRE.

FHNLZ T U T AR IS, T RENREAREERK.

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

5 3] RES R DUAIZ F LAR R B

4.1 CELLS 1. basic structure of cells and its constituents
)il 21 . 1 e A 5 A RN 2L
2. differences between animal, plant cells and bacteria

XHIBAN . AN AN A

3. living things are made of cells
49 e 2 A B
4. the function of a cell
SRR T AE
5. specialized cells are adapted to their function
FRAb & T H T aE
6. the changes of microscope technology increased our understanding of the role of sub-

cellular structures

A R R JRE R SR NATIRS S 4 e 45 40 ey HL A

7. basic concepts of the biochemistry of molecules-carbohydrates, proteins, lipids and nucleic
acids
WoKAEY) . EAR. HEZRE A S
4.2 PARTS OF THE BODY 1. anatomy and function of main organs and tissues in animals and humans
NAREZL R, YN CES T LN ey oo
V) properties of muscles
UL B RFAE
3. alveoli are adapted for gas exchange by diffusion between air in the lungs and blood in
capillaries

i IboR RS e i NS bU I (B B AN IS Bt

4. the structure of the blood vessels is related to their function
I8 5 H D REAHE B
4.3 HOMOGENEOUS AND
HETEROGENEOUS
CATALYSTS
B AHA AR AT
4.4 ACIDS AND BASES 1. properties of acids and bases
AR BRI
a. acid- form hydrogen ion

14



12- IR E T
b. base- form hydroxide ion
- TR AR E T

R\ pH values and neutralisation pH
FEA AN 8
a. definition and measurement of pH
pH ] SO A2

3. indicators
Eizzll

4, titration ¥i§ &

a. titration technique and titration curve
0 5 PR ST ARG S 2%
b. calculation
T
5. formation and effect of acidic rain
TR W AT AR
6. electrolysis
L
a. migration of ions
PRz
b. faraday constant
R R
c. electrochemical cells
AL A EL

6.5. SYSTEMS &%

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 VG B RIETREE AR R PR ARERE . Fik, EERNMBRTARGEHNART D
RIEMERTFYE, T HREREENRG B,
P4 PLZRERS B UL T

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

57 2] 3 BEAS R IURNIZ H LAR A S iR 5 BEL

5.1 CONTINUITY PRINCIPLES principle of fluid mechanics
IN CLOSED SYSTEMSCYCLES b AL )8

HEARGTHERFE, FHPE

5.2 EQUILIBRIUMS 1. equilibrium of forces:
a4 PloRe
a. understand that when there is no resultant force and no resultant torque, a system is

in equilibrium

Hf#: HEH 5 ESIERN ST EE, PHRREFTERRE

2. chemical/ionic equilibrium
WA TP
3. thermodynamical equilibrium
L VIE S S ]
4. ecosystem dynamic, functioning, and resilience

EXRGNHNESTE, BEVHAKE S

15



5.3 SCALES OF NATURE
BARRE

5.4 BASIC CONCEPTS ABOUT
CYCLES IN NATURE

BRI B RS S

5.5 ECOLOGY
A

12.

biological systems
EMRG
(how the body is a system of interacting subsystems composed of groups of cells)

YR A HARASRNAS RS TALESTUERKIRS

astrophysics
RisE

Carbon cycle

BRAEH

water cycle

IKAGHR

Nitrogen cycle

R

Oxygen cycle
A

Ozone cycle

EX K

renewable and non- renewable natural resources

A A AN AR B AR BHR

earth’s climate

HER B
a. greenhouse effect and greenhouse gases
T 2 OB AR 2 A
b. global warming- causes and solution

S BRARIE A I R A o 7 %8

the need to transport substances into and out of a range of organisms

R 2 2 A SO A HE 0 0% 4 75 R

different materials cycle through the abiotic and biotic components of an ecosystem

B RGP RGP AE R A AR TE

Carbon cycle and the role of microorganism

BROEF AN M

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

TELIAS R BR SR S, 2T 7E U A Th B4

use of fertilizers, crop rotation

PNERIER . 1

levels of organization in the biosphere

YRR R

factors affecting ecosystems (abiotic and biotic)

MMESRENER (EME5FREMRRD

interactions between organisms (e.g. competition, predation, mutualism)

M IER R (Bln: w4 i, AR

the survival of some organisms is dependent on other species, including parasitism and
mutualism

LR T AR AT, B A ER AR R

producers, consumers and decomposers

A B MEE

food chains, food webs

BEEAT ET A

the importance of interdependence in a community

16



5.6 POLLUTION EFFECTS OF
DIFFERENT MODES OF POWER
GENERATION R [ER B K5
YL Bi

5.7 ORGANISMS AS SYSTEMS
EMRG

5.8 PLANT PHYSIOLOGY
EY A

5.9 ELECTRIC CIRCUITS
HLR

2

3.

TR A A ELACAT 9% 2 A B 224

factors affecting growth of populations, typical growth-curves for populations

SR A B PR LR 2 A St R F R 30 2

basic principles of conservation of biodiversity

A0 2 B OR A PR B A S

generators

AL
electrochemistry
ALk
photovoltaic effect

FeAR R

Transformation of matter and energy in organisms

AR N BT e B PR b

Basic knowledge of digestive, circulatory, respiratory, excretory, nervous. Inmune and

endocrine systems

Bk AR, PPIR. HEME, WA, GERIASMERS

absorption by roots, diffusion, osmosis

MR 5 B % 1E A

respiration and exchange of gases

IR RS A 32 e

tropism of plants

T A

photosynthesis
&R

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

JeaVE T BE A R R sl e T R

photosynthetic organisms as the main producers of food

SRR

limiting factors on the rate of photosynthesis

AT SR 2 o PR 1 PR 2
water and mineral ions are transported through the plant by transpiration, including the
structure and function of the stomata

VIR ORI Boe R IEs) » AL D) fE

how sucrose is transported around the plant by translocation

RERE I Z
DC electric circuits
SRYER S
a. components of circuits(resistors and wires, bulbs, voltage sources, ammeters,
voltmeters)
RO B, S48, BT, IR, RRR, BER
b. Ohm’s law, charge, current, voltage
RRUEAE, FEAT, R, FBE
c. series and parallel circuits
R FIK L
d. Kirchhoff’s laws
HRERER

difference between AC and DC currents/voltages

b 1= B R N R =

qualitative knowledge of electromagnetic induction and Lenz’s law

17



R TR IR RIS R R

4.  basic principles of generators and motors

REBHLATESIHL AR F 2
5.10 THERMODYNAMICAL 1.  (absolute) temperature
SYSTEMS # 1% 5% (%xh)RAE

2.  deal gas law (isothermal, isochoric and isobaric processes)

HRSERETE: SR, SFNEETE

3.  Hess’s law

e
4.  combustion cycles
PRIGRTER
5.11 ASTROPHYSICAL 1.  main characteristics of stars, planets, moons, comets, asteroids
R HE, 7B, TE, SE, MTERNEERE

2.  solar systems

NGEES

3.  galaxies

ER

6.6. DEVELOPMENT AND EVOLUTION & B fI#EiL

Living organisms are not static and undergo constant change and adaption.
The students are expected to show proficiency in the following areas:

FHEARE LR, BNNZEERNL, BREHS.
FHEAERBERAERUT LA -

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

5 2] eGSR UURIZ H LAR SR 2L

6.1 STRATEGIES OF 1. characteristics of adaptation, structural, physiological and behavioral adaptation
ENVIRONMENTAL ERIFRHE, S5t A BAIAT I

ADAPTATION

ﬂ:% 54:5. m%ﬂ@ 2. the structures of the xylem and phloem are adapted to their function in the plant

TR SR AN ) B A8 P 45 ) 5 FL D REAH I T

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

R L A 445 0 5 7K E B AT o K W S A 3

4.  transpiration, the structure and function of the stomata

AIBIER, "ALEH5DIgE

5. how alveoli are adapted for gas exchange

I EE R 5 RS A 1

6.2 THEORY OF EVOLUTION 1. theory of evolution (natural selection, neo-Darwinian revolution, evidence of evolution)
ﬁ%ﬁ% BEAEIS (ASRIERRIIG, WA /RCE S, BHIIESRD

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

AR UL A R S B S5 LRI (R 2R RRAE

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

FERS BB, R L 1 — A 0 A A R BB

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

18



6.3 CELL CYCLE AND CELL
DIVISION

2 R S AN 4 i -

6.4 REPRODUCTION IN
HUMANS, ANIMALS AND
PLANTS

NE. SREY R

6.5 GENES, CHROMOSOMES
AND GENETICS

HE. Rkt

T 25 B L B ] S AR R SC s B8

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

N AT A ) SRR AL F 8 A%

6.  evidence of common ancestry and diversity

AN VAR SE R AE S RS A A 2 R

7.  the evidence for evolution, based on fossils

ST A RIS
8. how genetic analysis has led to the suggestion of the three domains rather than the five
kingdoms classification method

TSRS, BRI Wi 4 R SR = S R e A

Cell cycle and cell division

2 ) SR 4 2R
a.  basic principles of meiosis
HLL3e,
b.  mitosis
c.  haploidy and diploidy
B AR 2 A A
1. principles of creation of new life

B AT A S

2. plant reproduction
ik IOE Vi
3. basic principles of plant reproduction (asexual and sexual)
BV A A
4. human reproduction
NI EIH
5. human reproductive organs and sex cells
N TR & B A

6. changes that take place in boy's and girl's bodies during puberty
A Y AL S AR

1. inheritance of genetic characteristics
FERIRHE (138 4%

2. inheritance of traits
H RN

3. variation of traits
PR A2 S

4. Mendel’s laws, mutation

R, IO

5. 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
Gt A 10 RE R AL T RE MR 2R BT DI RE, X EIR IR R B e A K. A 2l
AT g A

6. asexual reproduction results in offspring with identical genetic information and sexual

reproduction results in offspring with genetic variation.

Ttk IS AR B AR, AP AR TE 5 A e LA

73 the genome, gene and DNA
FEAAL. FEPIL DNA fI5R &
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8. the causes of variation that influence phenotype

SRR [ S5 P P

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

THRE PR R BRI 2 7 R SRR AR

6.6 DISEASES 1. cause and transmission of diseases (microorganisms causing common diseases, viruses,

%ﬁ genetic defects)

PR R BRI (AEEOR . s ZEHSIES)

2. communicable and non-communicable diseases

A GBI AN A% G B

3. common infection and precautions
LRGN TS

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

ARSI B A IR 207 2

5. principles of vaccination
T HAN B S )

6. antibiotics
PR

7. General science skills J# FH )R +5 BE

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

VRS2, A NLZ AR I RES AR -

7.1.  Employ and explain scientific methods

iz P AR L2 IR T 1

7.2.  Use scientific terminology

il PR A

7.3.  Put forward hypotheses
SR

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

B HE B 7 v/ SR R T R

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

PRGNS SRR Rk, I B T REAER £ B AR

20



8. Mathematics requirement %5 % 3K

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

I B RN B AR B R, B B AR AT B TR . P2 NAZRNE
e AL -

8.1.

8.2.

8.3.

8.4.

8.5.

8.5.1.

8.5.2.

8.5.3.

Fractions (Use ratios, fractions and percentages)

EC (AR, DHORE 2 HD

Logarithms and exponential functions

X BRI i K ok £

Powers and roots

AR

Polynomials (e.g. solving quadratic equations)

Z I CBIIsR g — X TT LD

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

=HRE (A SR siny, cosx Fil tanx, x PAEELINERR)

Simple geometry (geometry of triangles and circles, areas and volumes of basic planar forms and
solids)

B LT CZATEABEDTE R U, b S TUR A — 48 [ B AR, =248 ST AR T Y
RN

Basic vector algebra (decomposition and addition of vectors)

FAREIBHE CORE IR

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

HARGH R CPEE, P, BEREAME)
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9. Appendix 3%

9.1. Periodic Table of the Elements 1427 7t & i #i3

1

1A
1A
1 H Periodic Table of the Elements
Hydrogen IIZA T IIIA
1.008 2A Number

4 5 ‘
Li Be Synbol F
Lithiue Berylli
B,M:" L .QMOI:" Name 10 BII 12 0“ 14 00 . 5.999 18.
1 12 Atomic Mass 1 8
Na 3 M 3 4 5 6 7 1 12 CI Al'
Magnesium ms vB VB viB vis VIII 1B [1[: Alummum cnlmlne
t 24305 3B 4B 5B 6B 7B ¥ ¥ 1B 2B ' 30 97‘
20 21 22 23 24 26 28 29 30 ‘
Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Br Kr
D=l . | nosn || v || oo || e | o oo | caper |z ok sm.m =1
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 74 78 971 & 798
7 38 39 41 43 47 48 49 50
Rb Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Te Xe
e v..m." donn  Newm  wowemm Tgncin mewn  mowm  rhawn o o wam n Y.
84.468 88.906 91.224 92.906 95.9¢ 98.907 101 07 102.906 106.42 107.868 112411 114.818 118711 121.760 125 904 131 294

87 "

5 7-71 73 76 77 78 79 80 81 82 83

Cs Ba Ta W Re Os Ir Pt Au Hg Tl Pb Bi

Gesium Himmm Tantalum  Tungsten  Rhenium . Osmium  fidium  Platinum Gold Mercty | Thallium Lead Bismuth

52505 | 137538 180948 18384 186207 | 19023 192217 195085 196967 | 200592 | 204383 | 2072 | 208980
1 04 =F

1 265987 222015

7 105 106 107 108 109 110 111 112 113 114 115 "1'17—‘713_‘
Fr Db Sg Bh Hs Mt Ds Rg Cn Uut FI Uup Uus Uuo
Francium m..... Rmnemzmmm Dumim | SeatoBin. Borm  Hessiom  Mefpotin Damadi Fcrigehum Copeicn | Unaricn | P L Ununoctium

[261] [262) [264] [269] [268] [269] 272 277 unknown [289) unknown [298] unknown unknown_

1
Lu

Yiterbium | Lutetium

2 63 68 69
Lanthanid
age:.n.‘e Ce Pr m sm Tm
e ] T |Gy o | G e | mi | etk | i | S
IM) 115 140 908 144 243 144.913 150.36. 151.9¢ .934 173.055 174.967
92 94 95 00 01 102 103
Actinid
Slride Ac Th Pa Np Pu Am Cm Bk Cf Es Fm Md No Lr
Ac Th Pa U T G | A | Ganm i Gho |Sieon | fanm TREET fmEgn togmw
227.028 232.038 231.036 238.029 237.048 244.064 243.061 247.070 247.070 251.080 [254] 257.095 258.1 259.101 [262]

‘ | n \7
lkal { Alkaline Transition Nonmetal Halogen Noble Actinide

.
Basic
Metal

Earth Metal ~Gas

|

LETRARR

3L 4B  WFAM —4 Be— kS
s — TR

o oon 3R (9012 — (miEseomsm ......
11 Na 12Mg s/ s - " 13 Al
o FORRL) &R, MERT %8
2299 | 231 . zsss_j
19 K20 Ca 21 Sc 22 Ti 23 V|24 Cr 25 Mn 26 Fe 27 Co 28 Ni 29 Cu 30 Zn 31 Ga 32 Ge
OB O HiOBK O B & % W R OW OB R ﬁ‘
3910  40.08 4496 47.87 50.94 52,00 m | 5585 5893 5869 6355 6541 69.72
37Rb 38 Sr 39 Y 402r 4 Nb4zMo431'c 44m 45Rh4spd47Ag 48 Cd 49 In SOSn 51$b
8547 8762 ss.m 9!& zﬁm 95.94 02.9 106.4 107.9 'r& m.a 11&7 ma
55 Cs| 56 ba 172 HE 73 Ta 74 W 7 J’?sOs.nlrnPt Aﬂaouq 811182Pb838184Po
# ‘i‘ﬁl w8 S\ WK \ €
1329 33 EER wes m.tm\\‘ 1862 | 1902 1922 197.0 zoo.o 2044 | zon 2090 (209)
87 Fr| 88 Ra 8103 104 Rf 105 Db 106 Sg 107 Bh 108 Hs 1091!} no Ds 111 Rg 112Unb

% & Hiv §Ex S §Ex SEx fhx 0 o+ oo

e3)| 26 ﬂﬁ asn (62) (266) (64) (77) (268) (281) (282  (285)
g 57 La 58 Ce 59Pr60Nd61Pm62$m63EuMGdGSTbSGDy67Ho$8ErS9Tm70Yb71Lu

§@
Rl 1?8;9 13&1@% lﬁz (45). 1?0%{@ lf?'l.; 15?9 \,dﬁw 1673 1689 \,1% ?(‘7%0
g\ww@d’% 91 Pa 92U 93 gds"iu 95 Am 96 Cm 97 BK 98 Cf 99 Es 100Fm 10 1102No 103 Lr
\

\\Xm Bt:.to zs?o gs?i\\%m 249) msm@%m‘(ﬂ) aﬁm& @s8) g) (ﬁﬂ




9.2 Constants 7 &

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

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

Avogadro constant: N; = 6.02 X 1023 mol™?

B AR 04 27 s %5

molar gas constant: R = 8.3145]J/(mol - K)
AR TR HL

9.3 Mathematical equations {2723 =

circumference of circle: C = 2nr
SRS

area of circle: A = mr?

1) T AR

volume of cylinder: V = nr?h

[ A A AA AR

volume of sphere: V = %nr
LN A

Pythagoras’ theorem: a® = b? + ¢?

ES U HETA (st

3

9.4 Formulae and relationships A ZH19¢ £

Topic 1: PARTICLES, WAVES AND MATTER i ¥, # 5%

waves Viard v=fA
i gE f=r
refraction NS n= %
it SEBA sinC =

Topic 2: ENERGY fit &
Work, energy T

W = Fxcos6
and power
- useful energy output
. BRI  HURACE  efficiency = SELuLenergy outp
total energy input
b w
By I
P=Fv
#H e g.p.e = mgh
Blife k.e= Emvz

X 100%

23



Q = cmAT

Topic 3: INTERACTIONS #H H.1FH

Vectors E, = Fcos@
N4y x
rRE JIHII I F, = Fsin6
uniformly d
accelerated FEE ==
motion &
STNIE H 28 . vV — v
— i a=2—"1
fery| t
A 5 —
force , F =ma
SE
7 HI W =mg
A E  F =kx
Turning
effects yak:e) torque = Fd
5
F
Pressure g p= 7
JERG P = hpg
Topic 5: SYSTEMS £ 4t
Ohm’s law
i CERET V =IR
KR 5
charge s
AQ = IAt
o FA,faf Q
work done
2R W ="VIt
1) g
H 4 Q =I?Rt
Power v?
2 — — 72 _7
2% CERrIE S P=VI,P=I*Rand P = —
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