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Ch 01 Measuring
Ch 02 Straight Line Motion
Ch 03 Vector Quantities
Ch 04 2-D and 3-D Motion
Ch 05 Newton’ s Laws of Motion
Ch 06 Friction, Drag, and Centripetal Force
Ch 07 Work-Kinetic Energy Theorem
Ch 08 Conservation of Energy
Ch 09 Center of Mass and Momentum
Ch 10 Rotational Motion-I
Ch 11 Rotation Motion-II
Ch 12 Equilibrium
Ch 13 Newtonian Gravitation
Ch 14 Fluid Statics and Dynamics
Ch 15 Simple Harmonic Motion
Ch 16 Transverse Waves
Ch 17 Longitudinal Waves
Ch 18 First Law of Thermodynamics
Ch 19 Kinetic Theory
Ch 20 Second Law of Thermodynamics
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1. Introduction
2. Chain structure and configuration
3. Molecular weight and size
4. Thermodynamics of mixing
5. Glass-rubber transition behavior
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1. Introduction

2. Force vectors # = & (1)

3. Force vectors # = & (II)

4. Force vectors #* w & (II1)

5. Equilibrium of a particle & BT (1)

6. Equilibrium of a particle & 2T §r(11)

7. Force system resultants # % & = (1)

8. Force system resultants # & & = (I1)

9. Force system resultants # % &= (IID)

11. Equilibrium of a rigid body k/|%8-T #(I)
12. Equilibrium of a rigid body k|#8-T & (II)
13. Equilibrium of a rigid body k/|%8-T = (III)
14. Internal forces p # (I)
15. Internal forces p # (II)
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1. Introduction
2. Units and vectors
3. Motion along a straight line
4. Motion along a straight line
5. Motion in two and three dimension
6. Motion in two and three dimension
7. Newton' s laws of motion
8. Applying Newton' s laws of motion
9. Exam 1
10. Work and kinetic energy
11. Potential energy and energy conservation
12. Potential energy and energy conservation
13. Momentum, Impulse, and Collision
14. Momentum, Impulse, and Collision
15. Fluid mechanics
16. Fluid mechanics
17. Review
18. Exam 2
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AGARA BB AL FRF I F p A ARAKRAPERE, PR IR,
W, AP R B4 T firEes, 2 L% 5 48], Rotation of rigid bodies (1)

Rotation of rigid bodies (II)

Rotation of rigid bodies (IID)

Dynamics of rotational motion (I)

Dynamics of rotational motion (II)

Dynamics of rotational motion (III)

Equilibrium and elasticity (I)

Equilibrium and elasticity (II)

© 0NN

Exam 1
. Periodic motion (I)

—_—
—_— O

. Periodic motion (II)

—_
DO

. Mechanical waves (I)

—
[GV]

. Mechanical waves (II)

—_
>

. Mechanical waves (III)

—_
>~

. Sound and hearing (I)

—_
1

. Sound and hearing (II)

—_
]

. Review
18. Exam 2
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WeekContent
1Chapter 1:

Introduction to the Study of Cell and Molecular Biology
2Chapter 2:
The Chemical Basis of Life
3Chapter 2:
The Chemical Basis of Life
4Chapter 10: The Nature of the Gene and the Genome (Quiz: 1)
bChapter 13: DNA Replication and Repair
6Chapter 11: Utilization of Genetic Info: From Transcription to Translation
TChapter 12: The Cell Nucleus and the Control of Gene Expression
8Chapter 14: Cellular Reproduction (Quiz:2)
OMidterm
10Chapter 7: Interactions between Cells and Their Environment
11Chapter 15: Cell Signaling: Communication between Cells and Their Environment
12Chapter 18: Techniques in Cell and Molecular Biology
13Chapter 3: Energy, Enzymes, and Metabolism
14Chapter 4: The Structure and Function of the Plasma Membrane; Chapter 8:
Cytoplasmic Membrane Systems: Structure, Function, and Membrane Trafficking
15Chapter 9: The Cytoskeleton and Cell Motility
16Chapter 16: Cancer
17Chapter 17: Immunology (Quiz 3)
18Final Exam
* 13 AR

2020/08/10 11:25



A AR LB A
ﬁgrﬁ{{:
* &

2020/08/10 11:25



FAed v L KRS S
#AE 2 #4  Introduction Earth Sciences
E R R S SHEE S
FARE BN (R/EB) 1 2B (oA ARP)
SRR 9 Y oo Osmor Degssy U pxg o
PAesgy -
(Mt die RPN B gie (5% £ 3
B R Aage
(Mo doie AR P Bige (]38 % £ e
Ao &R EgE =
#
FATKPHE A EP
PRSP EPELRLL CE2RARY o (EHRPFEELRI IS S ERLIFEE AP
BHATE2M B Y ERFRPAFEL I RARELM B Y)

PeE i
(= )% @ ¢ et o (2 )8 skt FRBE (2 )3 3henth p 8B ()8 i Mg JFiew (1)h
e B AAR ey (2B R g g vy (S DB R BRI CORBEH (LR HF S )
B(I)FHAFTR(E - )P Rk (L 2 e sadehEme o

PeAet
TSR EE L S
Wk BT

Lok W s e
A s p2 e

L TR Kﬁé}}’;"
i+

NS RS
s
R 2R H

B+ 7
4 e
AP R e
ﬁgxﬁﬁg:
9 iE

35 2020/08/10 11:25



36

e 2 LB TEG)

HAE 2 L4 Geology (1)

ERIE % SHET P

FARE B B (R /FB) 1 B (i LRP)

SRR 9 Y oo Osmor Degssy U pxg o

%ﬁgw:
[

%%%ﬁﬁw
WL L

Ev &iTREgE
i

FARH B ARP
P B PEITLE D SEIT Y
FARE2M B Y ERFHPAFLL 3P RAENBY)

i WA E P B SAE 5 & &3k

T AR

AURALE B0 RS B R
FHERFE* p ot 38
ok ek iER K o
A
BALM N B T E %
ERNED S
E@ﬁéﬁi'ﬂwﬁﬁmaﬁ
CAE S FHPE AT
RN B o N )
%ﬁﬁw&
SRR
A 4+ 82 A
R er 2Ry
i3 AR
AL
&~ RAL
* 9

EFRE :
'MLﬁ%~£@%@\%%§?

B+

%,ﬁm)fw’}.”f

S Ijifjirr{ ey o
RS

£ il

c (EHPELERT

g@
=

AL CERIPBE AP

TR E oA T g

N NS = ) W T

2020/08/10 11:25



37

FAY L PTECE)
FHARE2 L Geology (=)
WAL A M 3E A
FARE BN (R/EB) 1 2B (oA ARP)
SRR 9 Y oo Osmor Degssy U pxg o
FAREE ]

[(HEEfre iz RN BRg 18 % £ iz
T T

DAFMT SEE LIS E AR e
i %FE HE:

%ﬁ£*£W#wiW

P A BRPEITLEL CEDIRY o (ERHFELERD

PARE2P B Y ERFRPF L IPFARELF B Y )

AR

AEARE 35 D R E S A Aleng %‘r,r’& CHOR S B IR T B

T B ROTR - FRAFEEER CERoIE L E
AL B

£ £ 4@ % 35How Rock Bends, Buckles and Breaks

# 2 g2 ok $Earthquakes and Earth’ s Interior

B E N2 T iedkGeologic Time and the Rock Record

+ g g i e }The Changing Face of the Land

&ﬁﬁ*":}ﬁiMaSS Wasting

o ik % XiStreams and Drainage System

B J\Groundwater

sk & ki@ it * Glaciers and Glaciation

< § ~ Rk &) % Atmosphere, Winds and Deserts

+ %2 2 # % The Oceans and Their Margins

i3 AR

R A i
ngﬁﬁ{:
A 9E

AL CERIPBE AP

A LR i SRR iR

2020/08/10 11:25



38

£ AS AR SHELE G
A2 L4 Chemistry(-)
FRE K2R
FAREB B (R/EB) 23 (oA LEP)
SRR 9 Y oo Osmor Degssy U pxg o
AT -
[P (R p Bsaaie B 5% £ e
B R Aage
(oo (2 p sitagie B 2% £
B &R aE =
FATKPHE A EP
CEE)( S AHASFEF(-)(Z)H- 23

AR

NRE oy il AFPRFBH - P RSTEEIE  F R R FHTE
PR FREREAG YA M FEE RSB BRI F B F o R R T
Yl §F R R o RaRF B> TF O REF DS RE REPERE ERAE I F A

AL L
-Introduction: Matter. Energy, and Measurement
-Atoms, Molecules, and Ion
—Chemical Reactions and Reaction Stoichiometry
-Reactions in Aqueous Solution
~-Thermochemistry
-Electronic Structure of Atoms
-Periodic properties of the Elements
-Basic Concepts of Chemical Bonding
-Molecular Geometry and Bonding Theories
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AL L
-Introduction: Matter. Energy, and Measurement
-Atoms, Molecules, and Ion
—Chemical Reactions and Reaction Stoichiometry
-Reactions in Aqueous Solution
~-Thermochemistry
-Electronic Structure of Atoms
-Periodic properties of the Elements
-Basic Concepts of Chemical Bonding
-Molecular Geometry and Bonding Theories
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The course will be started from the review of senior high school chemistry. Then, the
modern quantum chemistry will be introduced to make students familiarized the modern
chemistry approach on the interpretation of the physical chemistry phenomena in
material and biological science. This includes the introduction to quantum world,
Schrodinger equation, chemical bonding, molecular shape and structure and so on.
Later, the thermodynamics be applied to the interpretation of physical and chemical
equilibrium, acids and bases, aqueous equilibrium and electrochemistry.

week 1  Keys to the Study of Chemistry

week 2 The Components of Matter

week 3 Stoichiometry of Formulas and Equations

week 4  The Major Classes of chemical Reactions (I)

week 5 The Major Classes of chemical Reactions (II)

week 6  Gases and the Kinetic-Molecular Theory (I)

week 7 Gases and the Kinetic-Molecular Theory (I1)

week 8  Thermochemistry : Energy Flow and Chemical Change
week 9  Midterm

week 10 Quantum Theory and Atomic Structure (I)
week 11 Quantum Theory and Atomic Structure (II)
week 12 Electron Configuration and Chemical Periodicity
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week 13

week 14

week 15

week 16

week 17

week 18
X i3 FAr

Models of Chemical Bonding

The Shapes of Molecules

Theory of Covalent Bonding(I)

Theory of Covalent Bonding(II)

Intermolecular Forces: Liquids, Solids, and Phase Changes
Final Exam.
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The course will be started from the review of senior high school chemistry. Then, the

modern quantum chemistry will be introduced to make students familiarized the modern

chemistry approach on the interpretation of the physical chemistry phenomena in

material and biological science. This includes the introduction to quantum world,

Schrodinger equation, chemical bonding, molecular shape and structure and so on.

Later, the thermodynamics be applied to the interpretation of physical and chemical

equilibrium, acids and bases, aqueous equilibrium and electrochemistry.

week
week
week
week
week
week
week
week
week
week
week
week

1 The shape of molecules

2 Theory of Covalent Bonding-Molecular Orbital Theory

3 The Transition Elements and Their Coordination Compounds (I)
4 The Transition Elements and Their Coordination Compounds (II)
5 Gas Kinetic Theory

6 Gas Kinetic Theory

T Intermolecular Forces: Liquids, Solids, and Phase Changes

8 The properties of Mixtures: Solutions and Colloids

9 Midterm

10 Rates and Mechanisms of Chemical Reactions(I)

11 Rates and Mechanisms of Chemical Reactions(II)

12 Thermodynamics : Entropy, Free Energy, and the Direction of Chemical

Reactions (I)

week

13 Thermodynamics : Entropy, Free Energy, and the Direction of Chemical

Reactions (II)

week
week
week

14 Electrochemistry : Chemical Change and Electrical Work
15 Electrochemistry : Chemical Change and Electrical Work
16 Special Selected Topic (I)
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week 17 Special Selected Topic (II)
week 18 Final Exam.
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1. Carbon compound and chemical bonds
2. Carbon compound and chemical bonds
3. Functional group
4. Acid and base
5. Alkane
6. Stereochemistry
7.SN and E reaction
8. Spectrum
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A& #f : Organic Chemistry ( =)
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-Aromatic Compounds
—-Organohalides: Nucleophilic Substitutions and Eliminations
-Structure Determination: Mass Spectrometry, Infrared Spectroscopy and
Ultraviolet Spectroscopy
-Structure Determination: Nuclear Magnetic Resonance Spectroscopy
-Alcohols, Phenols, and Thiols; Ethers and Sulfides
-Preview of Carbonyl Chemistry; Aldehydes and Ketones: Nucleophilic
Addition Reactions
—-Carboxylic Acids and Nitriles
—-Carboxylic Acid Derivatives: Nucleophilic Acyl Substitution Reactions
—-Carbonyl Alpha-Substitution and Condensation Reactions
i3 AR
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Fg »REE
A 9 iE
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A& 2 Zf : Organic Synthesis
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-Aldehydes, Ketones, Carboxylic Acids, and Nitriles
-Reactions at alpha—-Carbon
-Reactions of Benzene and substituted Benzenes
-Reactions of Heterocyclic Compounds
i3 il
R R
Fj»gi{g:
A 9 iE
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AR L4 Analytical Chemistry
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-Basic introduction
-Experimental Error/Statics
-Statics
~Chemical Equilibrium Titrimetry
-Gravimetric Analysis
—Buffers &amp; Acid-Base Titrations
-EDTA Titrations
-Electrode Potentials
-Potentiometry
-Electrochemistry I
-Electrochemistry I1
-Spectrophometry I
-Spectrophometry 11
-Atomic Spectroscopy
—-Chromatoography
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ﬁﬁ;ngiig:
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#AE 2 #4  Instrumental Analysis

FARELEKIFELH

FAREGH(R/EB) EY
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Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter

1 Introduction

6 An Introduction to Spectrometric Methods

7 Components of Optical Instruments

8 An Introduction to Optical Atomic Sepectrometry

9 Atomic Absorption and Atomic Fluorescence Spectrometry

10 Atomic Emission Spectrometry

11 Atomic Mass Spectrometry

13 An Introduction to Ultraviolet-Visible Molecular Absorption

Spectrometry

9. Chapter 14 Applications of Ultraviolet-Visible Molecular Absorption Spectrometry

10.
I1.
12.
13.
14.
15.
16.
17.
18.

Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter

LG e
KA A AT
ﬁﬁ;ngiig:
A 9 iE

15 Molecular Luminescence Spectrometry

16 An introduction to Infrared Spectrometry

17 Applications of Infrared Spectrometry

19 Nuclear Magnetic Resonance Spectroscopy

20 Molecular Mass Spectrometry

22 An Introduction to Electroanalytical Chemistry
26 An Introduction to Chromatographic Separations
27 Gas Chromatography

28 Liquid Chromatography
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#A& 2 L4 Inorganic Chemistry
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chapter 1. Atomic structure

chapter 2. Molecular structure and bonding

chapter 3. The structures of simple solids

chapter 4. Acids and bases

chapter 5. Oxidation and reduction

chapter 6. Molecular symmetry

chapter 7. An introduction to coordination compounds
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#AE 2 #f : Physical Chemistry (-)
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1. The properties of gases

FREAPF o p B e ZRBFM - FHF4 %L F F 4 van der
Waals/e s = f2eidih o

2. The First Law of Thermodynamics

BAFS - 2R o pFHEe TH AR SRR ROMAHB

3. The Second and Third Laws

BAF- TR F\}W&-? FH T3 R (entropy) ~## @ p o it

s Maxwel 1B B85 3N S P2 4 it
4. Physical transformations of pure substances

W SRR B 2 RN G S e R i
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o
ENT R YA

R A i
& »REE

* 9

2020/08/10 11:25



52
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FAeE 2 L4 : Physical Chemistry( =)
i R SRR L X
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A. Thermodynamics

- Simple mixtures

Chemical equilibrium
B. Molecular Kinetics
- Molecules in motion

Chemical kinetics

Reaction dynamics
C. Molecular Structure

Introduction to quantum theory
- The quantum theory of motion
- Atomic structure and spectra
- Molecular structure
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Introduction of Thermodynamics
Phase Diagrams of Pure Fluids
Energy and the First Law
Energy and the First Law
Entropy and the Second Law
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#A®& 2 4 : Chemical Reaction Engineering
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SRR 9 Y oo Osmor Degssy U pxg o
FAesg

[ frodir (g8 Bt -5 % & 35
s B iR R

[t efe (48 B L 2% & i
Ev &iTREgE

2

PRI A B ARD

AR P F o E R B2 R R A ARG, b Tl R, PR EF BELKRG
CPRIR R R F B2 3, H e 23 ik B R 2 1.
7 =i
-Mole Balances
—-Conversion and Reactor Sizing
-Rate Laws and Stoichiometry
—-Catalysis and Catalytic Reactions
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AR #f : Mathematics for Chemists
FAREL 2L
FAREGH(R/EB) EY
SRR 9 Y oo Osmor Degssy U pxg o
sAesg ]

[ bresci [ r sz B85 &30
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Week 1.Problem Solving and Numerical Mathematics
Week 2.Mathematical Functions
Week 3.Problem Solving and Symbolic Mathematics: Algebra
Week 4.Vectors and Vector Algebra
Week 5.Problem Solving and the Solution of Algebraic Equations
Week 6.Differential Calculus
Week 7. Integral Calculus
Week 8.Differential Calculus with Several Independent Variables
Week 9. Integral Calculus with Several Independent Variables

Week 10.Midterm Exam.
Week 11.Mathematical Series
Week 12.Functional Series and Integral Transforms
Week 13.Differential Equations
Week 14.0Operators, Matrices, and Group Theory
Week 15.The Solution of Simultaneous Algebraic Equations with More than Two Unknowns
Week 16.Probability, Statistics, and Experimental Errors
Week 17.Data Reduction and the Propagation of Errors
Week 18.Final Exam.
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: Infrared Sepctroscopy 1

»
>

: Infrared Sepctroscopy 2

>
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: Nuclear Magnetic Resonance Spectroscopy 1: Basic Concepts

e

: Nuclear Magnetic Resonance Spectroscopy 2: Proton NMR
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: Nuclear Magnetic Resonance Spectroscopy 3: Proton NMR
: Nuclear Magnetic Resonance Spectroscopy 4: Spin-Spin Coupling

>
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Nuclear Magnetic Resonance Spectroscopy 5: Spin-Spin Coupling

%10% : Nuclear Magnetic Resonance Spectroscopy 6: Carbon-13 Spectra
%11% : Nuclear Magnetic Resonance Spectroscopy 7:0ther Nuclei
5%12% : Mass Spectrometry 1
% 13% : Mass Spectrometry 2
% 14% : Ultraviolet Spectroscopy 1
%15% : Ultraviolet Spectroscopy 2
%16% : Combined Structure Problems 1
% 17% : Combined Structure Problems 2
18% . R
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AL
1. Introduction
2. Cells and reactions
3. Amino acids and peptides
4,
5. Enzymes
6. Biological membranes
7. Metabolosm-Carbohydrates
8. Glycolysis and carbohydrate metabolism
9. Citric acid cycle
10. Lipid
11. Metabolism of Nitrogen
A3 AR
S e i
ﬁﬁ;ngiig:
A 9 E

AT BEARMARRN L P RAFE D

3D structure of protein, Protein purification and characterization techniques
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-Introduction
-Genetic Engineering
-biochemistry
-midterm exam
-biotechnology introduction
-biotechnology applications
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#A& 2 ## : Fundamental biochemistry
FAF LR 2EL
HAAFEBN(L/EB) ES
SRR 9 Y oo Osmor Degssy U pxg o
AT -

[P (R p Bsaaie B 5% £ e
s B iR R
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This course introduces animal, plant and bacterial cells and the basic structural of

protein, DNA, RNA, lipid and carbohydrate.

Introduction

Ch.1 The Foundations of Biochemistry

Ch.1 The Foundations of Biochemistry (@42 4#i-%)
Ch. 3 Amino Acids, Peptides, and Proteins

Ch.3 Amino Acids, Peptides, and Proteins (% #hft ~ 3% %)
Ch.4 The 3-D structure of Proteins (v = i)
e 41

Ch.4 The 3-D structure of Proteins

Ch. 5 Protein Function ( &+ F# it )

Ch. 6 Enzymes (%% )

Ch. 6 Enzymes

Ch. 7 Carbohydrates and Glycobiology (pE#p&pE4 %)
e 42

Ch. 7 Carbohydrates and Glycobiology

Ch. 8 Nucleotides and Nucleic acids (F:p&2 %k )

Ch. 8 Nucleotides and Nucleic acids

Ch. 9 DNA-base Information Technologies (A %11 42)
Ch.10 Lipids (*3 %)

Ch. 11 Biological membranes ( # # %)
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R A i
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#A2E 2 ¢4 Biochemistry
ERTE SO SHRE P
HAREGH(R/FEB)FP
FA b L LI ¥ et LIk ek UF P RE i
AT -
[P (R p Bsaaie B 5% £ e
R N2 R
(o (PR p sitaie L 2% £ o
Ev &iTREgE
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FeApprit
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Primve 2 LB e e BB e B FH I K A CDNASRNA S BRI R B
A &Y e R o S i s a4 AR e e SDNASRNAS e By A2 S R T - AR
B P Bk R

7 =i
1. Ch.1 The Foundations of Biochemistry
2. Ch.2 Amino Acids, Peptides, and Proteins
3. Ch.3 The 3-D structure of Proteins
4. Ch.4 The 3-D structure of Proteins
5. Ch.5
6. ¢ 1
7. Ch. 5 Protein Function/Ch. 6 Enzymes
8. Ch.6 Enzymes
9. Ch.7 Carbohydrates and Glycobiology
10. Ch. 6 Nucleotides and Nucleic acids/Ch.9 DNA-base Information Technologies
11. Ch.8 Chl4 Glycolysis, Gluconeogenesis
12. #° $2
13. Chl4 Glycolysis, Gluconeogenesis
14. Chl6 The citric cycle
15. Chl6 The citric cycle
16. Chl7. Fatty acid catabolism/DNA transcription/ RNA translation
17. Chl8, amino acid oxidation and the production of urea
18. %+
* 3 AR
AL B AR
Fg»ﬁ{{:
A 9 E
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#A& 2 #f : Protein Chemistry
FAF LR IEL
HAAEGR(L/EB)ES
FAB O ¥ ool s O OF kg i
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BE AL R rRgAr o 2 CEIP Y

AR

HARE A G R0 Aol AR #a ..‘%Tﬁi B2 P f5ak* o The aim of this
course 1s to introduce, at a fundamental level, the structures and the functions of

proteins and their applications in biotechnology.
AL L

1 Introduction

2 DNA and RNA

3DNA and RNA

4Protein structure and function

bEnzyme

6 &° 41

9DNA transcription

10RNA translation

11RNA translation

12PCR/ Recombinant DNA technologyr ¥ & ‘e it

130verview, crystallization, X-ray sources and detectors

14Crystal symmetry and space group

15Crystal symmetry and space group

16X-ray diffraction Basics

17X-ray diffraction Basics

* i3 At
AL B AR
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A& L4 Surface Analysis for Materials
£ X 2 L 2
HAREBR(L/EB) ER
SRR 9 Y oo Osmor Degssy U pxg o
dArig

(i dre e [ pp Biaie B 5% £ 3r
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(s e [ st p i L 2 % £ e
Ev &iTREgE
FARH B ARP

A s R ogidr o 2 IR Y

A
AGFARANE LAY A R T2 }T%‘f [* k3 ~TF s RF -~ AHFEHE LG
LA FEY > REEF MR AR ched s B P HER TF BE %\m’bmi MG o
BARPEd A RBFE S XETF LB ROAPS) » 7 3 k@& (AES) ~ M 7 F B &K
(LEED) ~ % + 7 %4F 4 &R (SIM) ~ % @ 4= $> L 3 ik (surface vibrational spectroscopy) - #23% 47
Bwrgiz (TPD) 2 B 7 $ji o

> i
Week 1 Introduction to Surface Science
Week 2 From Single Crystal, Single Crystal Surfaces to Structure of Solid Surfaces-1
Week 3 From Single Crystal, Single Crystal Surfaces to Structure of Solid Surfaces-2
Week 4 Adsorption, Bonding and Kinetics of Surface Adsorption-1
Week 5 Adsorption, Bonding and Kinetics of Surface Adsorption-2
Week 6 Get ready for Surface Analysis-1
Week 7 Get ready for Surface Analysis-2
Week 8 Midterm Exam.
Week 9 Electron-material (XPS)
Week 10 Electron-material (XPS & AES)
Week 11 Electron-material (AES)
Week 12 Surface Microscopy (STM)
Week 13 Surface Microscopy (STM, AFM)
Week 14 Surface Microscopy (AFM)
Week 15 Thermal Spectroscopy Temperature Programmed Desorption (TPD)
Week 16 TPD and Surface Vibrational Spectroscopy

Week 17 Final Exam.

Week 18 Make-up Day
* 13 AR

S e i
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#AE 2 #4  Introduction to Organic Optoelectronic Materials
A as i £
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Organic solar cell

AR RH PHALT TSR
NP I S .5

FEZEEE BT 2L

FHRESDT PHET LS R
¢ ~Zhami kg B

Bk - MR T 2 L

. Current applications of organic materials in optoelectronic industrial
. Advanced applications of organic optoelectronic materials I:0LED

1. Bonding, hybridization

2. Molecular structure - Molecular orbital theory
3. From bonds to bands

4. Light

5. Interaction of molecules with Light

6. Molecular spectroscopy: electronic transitions
7. Color and pigment,

8. Current and resistance

9. Conduction of electricity in solids

10. Optical and electronic materials

11

12

13. Advanced applications II:

14. Advanced applications III:

15. Advanced applications IV:
&3 A

AR LTS AT
ngﬁﬁ{:
A 9 iF

Organic transistor
Self-assemble monolayer film

2020/08/10 11:25



82

WY 2 LA L FHA
#A2E 2 -4 Biomaterials
GEE LK 2EL
FHAAEB N (2/EB)EB
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e Al

1 week Overview of biomaterials

2 week Basic properties of materials

3 week Biological systems (1)

4 week Biological systems (2)

5 week Characterization of biomaterials (1)

6 week Characterization of biomaterials (2)

7 week Polymers (1)

8 week Polymers (2)

9 week Paper report

10 week Natural biomaterials (1)

11 week Natural biomaterials (2)

12 week Surface modification

13 week Drug delivery systems (1)

14 week Drug delivery systems (2)

15 week Tissue engineering (1)

16 week Tissue engineering (2)

17 week Holiday

18 week Final Exam
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A& L4 Surface Analysis for Materials
£ X 2 L 2
HAREBR(L/EB) ER
SRR 9 Y oo Osmor Degssy U pxg o
dArig

(i dre e [ pp Biaie B 5% £ 3r
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(s e [ st p i L 2 % £ e
Ev &iTREgE
FARH B ARP

A s R ogidr o 2 IR Y

A
AGFARANE LAY A R T2 }T%‘f [* k3 ~TF s RF -~ AHFEHE LG
LA FEY > REEF MR AR ched s B P HER TF BE %\m’bmi MG o
BARPEd A RBFE S XETF LB ROAPS) » 7 3 k@& (AES) ~ M 7 F B &K
(LEED) ~ % + 7 %4F 4 &R (SIM) ~ % @ 4= $> L 3 ik (surface vibrational spectroscopy) - #23% 47
Bwrgiz (TPD) 2 B 7 $ji o

> i
Week 1 Introduction to Surface Science
Week 2 From Single Crystal, Single Crystal Surfaces to Structure of Solid Surfaces-1
Week 3 From Single Crystal, Single Crystal Surfaces to Structure of Solid Surfaces-2
Week 4 Adsorption, Bonding and Kinetics of Surface Adsorption-1
Week 5 Adsorption, Bonding and Kinetics of Surface Adsorption-2
Week 6 Get ready for Surface Analysis-1
Week 7 Get ready for Surface Analysis-2
Week 8 Midterm Exam.
Week 9 Electron-material (XPS)
Week 10 Electron-material (XPS & AES)
Week 11 Electron-material (AES)
Week 12 Surface Microscopy (STM)
Week 13 Surface Microscopy (STM, AFM)
Week 14 Surface Microscopy (AFM)
Week 15 Thermal Spectroscopy Temperature Programmed Desorption (TPD)
Week 16 TPD and Surface Vibrational Spectroscopy

Week 17 Final Exam.

Week 18 Make-up Day
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%1 Introduction of materials science and engineering

% 23 Atomic structure and bonding

% 3i¥ Fundamentals of crystallography

% 4:¥ The structure of crystalline solids

%53 Imperfections in solids

% 63 Mechanical properties of metals

% 7i% Properties and applications of metals

% 8i* Phase diagrams

% 9:% Mid Exam

%103 Dislocations and strengthening mechanisms
% 11:¥ Structure of polymers

% 12:% Characteristics and applications of polymers
% 13i* Properties and applications of ceramics
% 14:¥ Composite materials

% 153 Thermal properties

% 163* Magnetic properties

% 17i¢ Optical properties

% 18i* Final Exam

* 13 FoAe -
AL B AR
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FAREL 2L
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%1% (2/17-2/23, 2020)Characteristics and applications of polymers
%23 (2/24-3/1, 2020)Crystallization, melting, and glass-Transition phenomena in
polymers
% 3% (3/2-3/8, 2020)Particle-Reinforced and fiber-Reinforced composites
% 4iF (3/9-3/15, 2020)Structural composites
%53 (3/16-3/22, 2020)Fabrication and processing of engineering materials (1)
%63F (3/23-3/29, 2020)Fabrication and processing of engineering materials (2)
% 7i% (3/30-4/5, 2020)Corrosion and degradation of materials (1)
% 8i% (4/6-4/12, 2020)Corrosion and degradation of materials (2)
%9iF (4/13-4/19, 2020)# ¢ +
%10i% (4/20-4/26, 2020)Electrical properties (1)
% 11:%F (4/27-5/3, 2020)Electrical properties (2)
%12:% (5/4-5/10, 2020)Thermal properties (1)
%13i¢ (b/11-5/17, 2020)Thermal properties (2)
% 14:% (5/18-5/24, 2020)Magnetic properties (1)
% 153% (5/25-5/31, 2020)Magnetic properties (2)
%163 (6/1-6/7, 2020)0ptical properties: basic concepts
%17i% (6/8-6/14, 2020)Optical properties of metals and nonmetals
%181 (6/15-6/21, 2020)# % %

r
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fei & pF e 3(1)s &1 & (Food Chemistry) » (2)# ¥ i § (Cloth Chemistry) » (3)%k# 1+ &
(Environmental Chemistry) » (4)+: it # (Nuclear Chemistry) > (5)-k it #

(Hydrochemistry) » (6)% & i % (Interface Chemistry) » (7)%Ze* i* # % (Household
Chemicals) » (8) #i %% (Cosmetic Chemistry) > (9)% i+ 4 (Electrochemistry)
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Week 1-12 A3 s 3cfFé- s F2 3 fHEHEEH
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&+ (Introduction)
A8 # 4 8 (Fluid Stattics)
el ds 1 % (Fluid flow phenomena)
ol B A 2 4758 (Basic equations of fluid flow)
* ?@i{ﬁiﬁx%ﬁiﬁﬁ%(Incompressible flow in pipes and channels)
?@ffﬁ;‘ﬁ%ﬁ'}ﬁzfﬁ(ﬂow of compressible fluids)
FlE iz nqond (Flow past immersed bodies)
‘)ﬁ%ﬁﬁ%i&fﬁ?5E'J§(Transportation and metering of fluids)
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] FP% Fib 2 pEsg 4 8 o The course is designed to teach graduate students about
the recent advances in glycobiology with medical and biotechnological applications.
The prerequisite for the course is general biochemistry. Students are expected to
learn the structure, biosynthesis, chemistry and cell biology in related to bioactive
glycans.
> i
Students are expected to learn the recent advancement in glycobiology, including
glycan structure, biosynthesis of glycoconjugates, medical glycobiology and glycans
in bioeergy. Students must be highly motivated and required actively participated in
class discussion.
Week/ DateTitle
1. Introduction
2. Types & structures of glycan
3. Biosynthesis-N-glycans
4. Biosynthesis-0-linked glycans & 0-GlcNAc
5.Biosynthesis of GPI
6. Proteoglycan & GAG
7. Structural analysis of glycans
8. Structural analysis of glycans
9. Mid-term case report (25%)
10. Student presentation 1 (35%)
11. New technology in glycobiology
12. Glycomics
13. Student presentation 2 (35%)
14. Glycobiology & cancer
15. Student presentation 3 (35%)
16. Glycobiology & genetic disease
17.Glycobiology & biotechnology
18.Final case report (25%)
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1. Scope of polymer chemistry

2.Condensation and other step-type polymerizations

3.Free radical polymerizations

4. Tonic and coordination polymerization

5. Polymerization and depolymerization equilibria

6.Kinetics of condensation polymerization

7.Kinetics of free radical polymerization

8.Kinetics of ionic polymerization

9. Determination of absolute molecular weights

10. Secondary methods for molecular weight determination

11. Relationship between macromolecular structure and properties
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Introduction of various polymer and organic optical materials
(W) Introduction of course
(W2) Liquid Crystals
(W3) Liquid Crystals
(W4) Solar cell
(W5) Solar Cell
(W6) Nano materials
(W7) Compensatory Leave
(W8) Mid-Exam (Report)

(W9) Nano materials

(W10) Organic semiconductor

(W11) Organic semiconductor

(W12) anti-corrosion coating

(W13) anti-corrosion coating

(W14) Polymer conductor

(W15) Polymer conductor

(W16) Optic-electronic materials
(W17) Optical-electronic materials
(W18) Final-Exam
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01 Organic Material Introduction
02 Polymer Introduction
03 Fluid and Rheology Introduction
04 Math Review
05 Fluid Mechanics
06 Viscosity Measurement
07 Viscoelasticity Modelling and Application
08 Viscoelasticity
09 Rheology Review
10 Mid Term. Exam
11 Suspension Rheology
12 Coating Rheology
13 Rubber Elasticity
14 Fracture Mechanics
15 Polymer Processing
16 Paper Report
17 Paper Report
18. Final Exam.
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(1st week) Introduction of Polymer Materials
(2nd week) Molecule Weight Identifications of Polymer Materials
(3rd & 4th weeks) Structure and Morphology of Polymer Materials
(5th & 6th weeks) Mechanism of Step-Growth Polymerization
(7th & 8th weeks) Polymers from Step-Growth Polymerization
(9th week) e
(10th & 11th weeks) Mechanism of Free Radical Polymerization
(12th week) Mechanism of Emulsion Polymerization
(13th week) Mechanism of lonic Polymerization
(14th & 15th weeks) Novel Block Copolymers for Nanoscience
(16th week) Novel Hybrid Materials
(17th & 18th weeks) #F k3r%
i3 AR
N ENT N
ngﬁﬁ{:
A 9 iE

gi?{ﬁ%k\;bé;%j}’!‘l&i
S L A 2o g }j\,ﬁcﬁjﬂ n Gﬁﬂxﬁéﬁ—%é_} A BEE o ST HEIENE BT D
R B AR KRR

WL §

2020/08/10 11:25



97

TELERS AR YNy P
#A®E 2 4 Special Topics of Polymer Chemistry
A R0 SElL 0
HAAFEBN(L/EB) ES
SRR 9 Y oo Osmor Degssy U pxg o
FALEE Y

(s (e p siaie 528 £ e
5 ogeAeipe

(et (A p Bitais B 2% L e
Ev &iTREgE

#
FAKTHE A LEP

A s R ogidr o 2 IR Y

A
AN FeHBA TN F S F 32 e 7% 4 2 Flory-llugginiZih o $30 ey
ARRY] > MATE zlﬁj‘*%‘sé;é« Bend A FT 0 B4t ZSF B4 A lNylongk b o Bdericlayte
5 Nylonesg & 2 4= 4 %’r 3236 hdR 3t blde* Halpin-Tsai equation2 7 iR|Y Sk M ehif < %
oo ¥ ha gAeRF AP R A RE RS AERY ST ig it d oo

AR
Kg L+ HEAELE L féﬁfm§/\r,ﬁ%iﬁ 4rstep-growth polymerization > free radical
polymerization » ionic polymerization ° copolymerization® ; I ® /i 2 & /83§ ~ F A 47 HjiF
DA A CAMAT f2F AT A B
1. Introduction to Polymers (2 week)

2. Polymer Structure and Morphology (2 week)

3.  Step-Growth Polymerization (2 week)

4. Polymers from step growth polymerization and their applications (2 week)
Mid-term Exam (1 week)

5. Free Radical Polymerization (2 week)

6. Anionic Polymerization (1~2 week)

7. Copolymerization (1~2 week)

8. Conducting polymers and thier applications (2 week)

Final Report (2 week)
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