A Science Enrichment Programme for Secondary S3-4 Students

Phase 2: Intensive Training Programme (Biology/Biochemistry Programme)

Time for each session:

9:00 am — 12:45 pm (3 hours 45 minutes)

Session Date Topics Teachers
1 17 Oct Biotechnology and Genetically Modified Food Dr. Cherry Chow
YR REERER Department of Biology
2 24 Oct Food and Health Profs. PCK Cheung and
BB KH Wong, Dept. of
Biology,
Ms Peggy Yip, Dept. of
Biochemistry
3 31 Oct Human Genome Project Prof. Wendy Fung
ANEEREAEE Faculty of Science
4 14 Nov | Bacterial Culture and Bacterial Transformation Dr. KC Chung
AERIEEMAEEBEER Department of Biology
5 21 Nov | Fluorescence Technology and Biomolecules Prof. SK Kong
Detection - | Department of
SE AR T L 3 F AR - Biochemistry
6 28 Nov | Fluorescence Technology and Biomolecules Prof. SK Kong
Detection - I Department of
SRR T EREY o F4ER -1 Biochemistry
Assessments: 6 written quizzes (6 x 16.7%)

F:'Ifﬁ] D6 TNETHEE (6X16.7%)




Session 1: Biotechnology and Genetically Modified Food

i EYRTKBERER

What is biotechnology? How can it change our world? In this session, we will cover
the underlying principles of biotechnology and explore how it has revolutionized our
life. Particularly, we will focus on the impact of GM food on our health and
environment. Through rational discussion on its pros and cons, you are expected to
review your standpoint toward the development of GM food.
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Session 2: Food and Health

8 BEYERE

Nowadays, there is an increasing awareness of the effect of food on human health in
our society. There are emerging scientific evidence that the pattern of our daily food
consumption can be related to some common health conditions such as osteoporosis
and obesity as well as some leading causes of death such as heart disease, cancer
and diabetes. During this lecture period, an introduction to the chemical composition
of food will be given, followed by an illustration of the food composition analysis and
nutrient labeling law in Hong Kong. The relationship between diet and human health
will also be discussed. Different learning activities including talks, laboratory visit and
demonstration will be used.
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Session 3: Human Genome Project

E= . AFERMARE

The Human Genome Project (HGP) and its impact on the world of research and
human ethics will be discussed. HGP is an international project aiming at
investigating and sequencing the entire human genome, with enormous significance
on the development of medical science and bioscience in the 21st century. The
lecture included an overview of HGP, as well as the technical details to achieve the
project. Its impact and contributions to ethics, medical science and biosciences were
discussed. During the lecture, students were given some game relating to DNA
fingerprinting and opinion questions were raised to increase interaction between
students and the speaker.

Kt m ABRERAF S RESNMERMABREEENTE - ABERAIEENR
EAMBEANEERNARERS E—EH A LCHNESERE REmR BN RGOS EZMNEIFR
FHEl - BRRANSFERHARERAFENEE - BZEINRMmAHE - RtEEmE B2
REREMNEBNEMETES - RANSTEREDNABAERE 2 TREE - WEDETREE
PUREREEEBE BRI -

Session 4: Bacterial Culture and Bacterial Transformation

SMeEs : AEEEMARECER

We are living in a world with many microorganisms. Many of them are good for us
but some of them are infectious agents that cause diseases. To study these
microorganisms, we need to isolate and characterize the microorganisms. In this
lecture, students will learn how different types of microorganisms are cultivated in
laboratory. Also, students will learn how bacteria can be used to produce useful
proteins through transformation. When bacteria take up foreign genes through
transformation, they can express many new proteins for various biomedical
applications.

BMEERMMEDNOER - EPRBMUEMEERREM - B2 AEBENHEERE - B 7 i
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Session 5: Fluorescence Technology and Biomolecules Detection - |

SRl SRR EY S FiER -

One of the reasons that infections are so frightening is the speed with which they
can kill. To develop a fast and accurate method for disease detection therefore
becomes an urgent need to improve our heath. Students in this lecture will learn the
basic principles how fluorescence can be used to detect important molecules like
disease markers and cancer antigens. Examples will be given to demonstrate why
fluorescence is a good technology to report subtle change of biomolecules.
BmaENREZ —2R/RE O LURER LM - E Lt - HlE tRIRA AR R 73 AR A
RERMREBNGEE BEREEREREEZZNNERFIBNMMIRN RS R EEZHN
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EEM D FEMNEE -

Session 6: Fluorescence Technology and Biomolecules Detection — Il

SE7NET SRR EEY 2 FHR -n
With the background information from previous lecture, students will be guided to
apply the knowledge that they had learned to produce fluorescent proteins from
bacteria for various types of detection. This is an important area in biotechnology to
improve the public heath through the development of better tools for disease
diagnosis.

MBUEBENER  BEFERBACEZENANGE  MRAEREECEBFAREIVERN
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A Science Enrichment Programme for Secondary S3-4 Students

Phase 2: Intensive Training Programme (Chemistry Programme)

Time for each session: 9:00 am — 12:45 pm (3 hours 45 minutes)

Session | Date Topics Teachers

1 17 Oct Analytical Chemistry (1): Acid-base Chemistry Dr. W. F. Chan
AHER (—) : BigZ{E2

2 24 Oct Introduction to Organic Chemistry Dr. Kendrew K. W. Mak
ERARESR

3 31 Oct Quiz on Session 1-2 (30 minutes) Dr. W. F. Chan

Analytical Chemistry (2): Chemical Analysis in
Consumer Products

ZER (O) . BmZEBaHh

4 14 Nov | The Chemistry of Drugs and Organic Synthesis Dr. Kendrew K. W. Mak
ZMcBRARS
5 21 Nov | Quiz on Session 3-4 (30 minutes) Dr. Kendrew K. W. Mak

Spectroscopic Analysis of Organic Compounds

BRIESMZAER R
6 28 Nov | Laboratory session: Analysis of Vitamin C in Fruits Dr. W. F. Chan
B . KRPpH#fthds C BURIE Dr. Kendrew K. W. Mak

Advanced Instruments in Chemical Analysis

EREEPERAZTERSR

Assessments: 2 written quizzes (2 x 35 %)
1 laboratory activities (lab performance and report) (1 x 30 %)
Fij lﬁ[ : 2 RETER (2 X 35%)

LRIRIFIEE | WA (1X30%)




Analytical Chemistry (1): Acid-base Chemistry

DHEE(—) : Mg Z(E2

In our daily life, we will encounter various acid or base substances. However, in a
chemical reaction how can we classify a compound as acid or base? What is the
difference between strong and concentration acid (base)? What is pH value? This
session will give you the answers for the above questions and will introduce to you
the use of acid-base titration in analytical chemistry.

EHBELEED  RMSEB—LBRERMENRD - BEEEERED  HANEEREER
{EEmEM R ? 88 (i) MRE(R) B EAR ? H1EZE pH B ? ®E&aRd - fREFALLE
BRBNER  REPEASNANRBREE ZE5M—EEERT -

Introduction of Organic Chemistry

Hi AR

Organic chemistry is about the chemistry of carbon, hydrogen and oxygen. All life
forms start from organic chemistry. This session will cover the fundamental
concepts in structure, chemical bonding, stereochemistry and physical properties of
some organic compounds.

BRIEBEZENK & &ZE28  FiAEmIIBnRNBERIEE - AeB N wmARBRIEEM &
% - CB8R - IR ECERYPEMESEEAYR -

Analytical Chemistry (2): Chemical Analysis in Consumer Products

AHER(C) : BmZIEB a1

Consumer products are being used in all kinds of daily activities. Therefore, all
consumer products must be thoroughly tested to ensure their safety when being
used under normal circumstances. This session will cover the potential risks
associated with different kinds of consumer products, and the kinds of tests that
have to be carried out to ensure the products are free from the risks.
HE—UEEgs kEm 2R BItFrAEmU BRBREARMREEEEERATELE
8 - IEEB D S EY s A E R mol s AR BT G - REEMEZRE A EZURBEELEHMOL
A -

The Chemistry of Drug and Organic Synthesis

ZEYEE

Drug development and our health are inseparable. The development, synthesis and
analysis of drugs rely heavily on modern chemical technologies. This session will
cover the historical development of some common drugs, the chemical technologies
involved in the synthesis and quality monitoring of drugs, and the principles of some
examples of drug actions.

BZYRRARESEAER  ZY2MREBRE - SHERDRIEDIERREIRN ZEBIMT - KE0
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Spectroscopic Analysis of Organic Compounds

BERIEEYMZAE DR

There are millions of organic compounds known today, ranging from very simple to
very complex ones. Chemists need to know the compounds’ exact chemical
structures to make feasible plans for studying their properties and synthesizing them.
Elucidating a compound’s chemical structure is not a trivial task, and nowadays
chemists use a wide variety of advanced spectroscopic instruments to solve these
problems. This session will introduce the principles and applications of modern
spectroscopic instruments for structural elucidation.

RSENNBREESVELIEE  ETPELEFEN  TEENCEEBEIFEEHMMN -8
RN ALEREM RS EEEYNEEER - ToERSTHUTHEEIDMREMNEERERE
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Laboratory session: Analysis of Vitamin C in Fruits

B . KRp#fthas CRURIE

This is another laboratory class. Students in this session will determine the amount
of vitamin C in fruits using titrimetric method.

eI R —BERR - TS PESENAEEEZZNEKRPEMD CHIE -

Advanced Instruments in Chemical Analysis

CBEEPERAZERS

Nowadays most delicate and accurate chemical analysis relies heavily on the
applications of advanced instruments. There are a wide variety of different
advanced spectroscopic and chromatographic systems developed to meet different
needs. In this session we will go into an advanced instrument laboratory and
explain the principles and applications of these instruments one by one.

RS BARERINEEINT TIFASMKESEARNTERS - RESZIBRLEEDT LHNE
Z ERRIZEAANTENLERBEBOIT RS AR ETAXBE—F2—BREZE
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A Science Enrichment Programme for Secondary 3-4 Students

Phase 2: Intensive Training Programme (Mathematics/Statistics Stream)

Time for each session:

9:00 am — 12:45 pm (3 hours 45 minutes)

Session | Date Topics Teachers

1 17 Oct Introduction to MATLAB, Vectors and Matrices | prof Raymond H. F. Chan
MATLAB, [@2 K EEE T Dr. Jeff Wong
Assessment (30 minutes) Department of mathematics
L (30 7788)

2 24 Oct Linear Programming Prof. Raymond H. F. Chan
HHERE Dr. Jeff Wong
Assessment (30 minutes) Department of Mathematics
#ft (30 57 §8)

3 31 Oct Dynamic Programming Prof. Raymond H. F. Chan
ENREIRE Dr. Jeff Wong
Assessment (45 to 60 minutes) Department of Mathematics
L (45 £ 60 7iE)

4 14 Nov | Measure of Association Prof. S.H. Cheung
THEAERNEE Prof. W.Y. Poon
Assessment (30 minutes) Department of Statistics
it (30 77 §8)

5 21 Nov | Introduction to Linear Regression Prof. S.H. Cheung
FEMITER o S Prof. W.Y. Poon
Assessment (30 minutes) Department of Statistics
& (30 7 i8)

6 28 Nov | Applications of Linear Regression Prof. S.H. Cheung

ZUMEESTIER

Prof. WY. Poon

Department of Statistics

Assessments: The assessment portfolio will consist of individual and group works,
and written tests, oral presentations and computer exercises.

arfh: FHMEAEEAEEREARNAEE - NEFEER - DR REKEE -




Introduction to MATLAB, Vectors and Matrices
MATLAB, @£ K EfEfE 7T

The symbolic computation package MATLAB can be very useful, particularly in solving
matrix computations and linear programs. In this lecture, MATLAB is briefly
introduced. Examples of its use are presented here along with the basic commands
used in the program. The techniques of linear algebra are introduced, followed by a
key concept of how to convert a linear equation into a matrix equation. The solution
of a system of linear equations and programming skills are also discussed.

MATLAB E—ERTHERRIENBATE  HEZEATHEES - fUREISEE - 5£—
SERULERBNAENE MATLAB - BEHEARESHNBRESREE - BEN B
i - EPEENARMAENERERE - DIRNOER MATLAB GRERTCKBER TR EZRR -

Linear Programming

RIEFRE

The central topic in this lecture is linear programming. The simplex algorithm is

reviewed. The formulation of problems is discussed. The applications of the simplex

algorithm to problems with nonstandard constraints are presented. The solutions of

minimization problems or maximization problems are discussed. Some advantages of

linear programming as a managerial tool are provided.
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Dynamic Programming
ENREREl
Certain problems to which a solution can be defined through a succession of steps
are approachable by dynamic programming (DP). DP relies heavily on recursion, so it
is necessary to introduce some of the key concepts associated with recursive
functions. A few recursive examples are discussed; the Towers of Hanoi, Fibonacci
numbers, and the binomial expansion. Based on the concept of DP, both the longest
path problem and the traveling salesman problem are discussed, and some of the
computational challenges of such problems are highlighted.
REFRAPTERNBOREERE - BRBERIERQEHEXBAEEBYNH R AIEAET
NRBEREZA] - BEENABEEHE - # Hanoi 3B - Fibonacci #5ERE - _IHRHAR
ZEBAERPHNEHEBEE—NE AZENE _BOoNBHERICEREEFNER 215
oK e i RIS S EIRE - IRTTREIRIES - WIEH BRSPSt EER  EHMUREZERE DN
PRE -



Measure of Association

HHEMENEE

Measure of association is related to the evaluation of the strength of relationship
between two variables. The choice of an appropriate measure depends on the level
of scales of the variables (Nominal, ordinal, interval, or ratio).  Statistical methods to
measure association, ranging from graphical descriptions, numerical statistics to the
use of contingency tables, will be examined.

HEAMNEE o REMESZEENEE G  MRMABINAEENEREE (Bhl B -S5E-F
tb) REZFEESNWHBAMEE - A MIESEHBUNR L - SEEGRET - 854
B RS R ER -

Introduction to Linear Regression

A& M BT 2 A R

Linear regression analysis is a powerful statistical technique that could be used to
capture the linear relationship between variables. In this session, the basic
concepts of linear regression will be outlined.

REEEINMERABIME— S FEEENAEE oA AREEMEZES[MIZERE - K
EEN ABEMERENERR -

Applications of Linear Regression

RO ESTER

Interesting examples will be used to illustrate the applications of regression. Part of
the lecture will be devoted to hands-on computer practice. Students will have the
chance to utilize popular statistical software and gain knowledge of writing programs
to generate meaningful statistical findings.

Kﬁﬁgﬂ%E@E’Jﬁﬂ?%%ﬁﬁﬁ%mﬁﬁﬂw‘%% RE TTMEASBKNEF RELERE ARG
] WHRBRENUEY ENFEER -
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A Science Enrichment Programme for Secondary 3-4 Students
Phase 2: Intensive Courses (Physics)

Name of Course:
Perspectives in the theory of relativity {318 %/ 3R

Time for each session: 9:30am - 12:30pm (3 hours)

Session Date Topics Teachers

1 24 Oct Preparation for special relativity and its historical | Dr. PANG Kam-moon
background
REMHROBELE RMHERER

2 31 Oct Novel concepts of space and time | Dr. PANG Kam-moon
R M= E A E R |

3 7 Nov Novel concepts of space and time Il Dr. PANG Kam-moon
REMZEEHAER 1

4 14 Nov Mathematical derivations Dr. PANG Kam-moon
HEwE

5 21 Nov Novel concepts of mass and energy Dr. PANG Kam-moon
EEMESEHRIMNES

6 28 Nov General relativity and its applications Dr. PANG Kam-moon

EERAHHEERER

Assessments: Quiz (70%)

Performances in task learning and group discussion sessions (30%)

11




Session 1 : Preparation for special relativity and its historical background

£ . RERBHRMWELEESMERFER
(a) Properties of waves, (b) Michelson-Morley experiment, and (c) Role of ether.

(a) HENRIMEE - (b) Michelson-Morley B » 71 (c) " AKX 4 (ether) B -

Session 2 : Novel concepts of space and time |

FE  IBEMEEEBAES |

(a) Fundamental postulates of special relativity, (b) Simultaneity, (c) Time dilation,
and (d) Lorentz contraction.

(a) HEMHTMAIBERKZTE - (b) M - (c) KELESR - A (d) BmIAUHE -

Session 3 : Novel concepts of space and time Il

FE=8 . HFEMZEEEAER I

(a) Unlflcatlon of space and time, and (b) Paradox in relativity.

(a) 5 ~ ZEBRF— - F (b) BERPRIES -

Session 4 : Mathematical derivations

FEeET . FEEE

(a) Lorentz transformation equations and its consequences, and (b) Concepts of
proper time and proper length

(a) BRLELEBRANNWKESEN A (b)" [REF J(proper time)F1" BF K E J(proper
length) W3R ER = -

Session 5 : Novel concepts of mass and energy

Bhel - EEMEEHTHED

(a) Momentum, mass and energy in classical physics, (b) Mass and energy in relativity,
and (c) Mass-energy relation.

(a) MENBPHENE - BEMFEE - (b) HHMUPESNEEE - M()BE —

FEER% -

Session 6 : General relativity and its applications

FNE . ERAHREERER

(a) The principle of Equivalence, (b) Gravitational red shift and time dilation, (c)
Detection of gravitational waves, and (d) Global Positioning System.

(a) SNMRE - (b) ENABRMBELES - (oERIENK - M(d) "EXEEEM
%4 1 (Global Positioning System) ©
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