50288 ¥ if i* & (General Chemistry) (3/3)
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Atomic Structure and Periodicity, Atoms to Molecules, Chemical Bonding, Molecular Structure and
Orbitals, Chemical Energy, Gases, Liquids and Solids, Chemical Kinetics, Acids and Bases,
Electrochemistry

S0289 ¥ il i* & % (General Chemistry Laboratory) (1/1)

The following experiments have been designed to train students in related experimental techniques:
preparation of soaps, synthesis of aspirin, ion analysis, the study of chemical equilibrium, DNA
agarose gel electrophoresis, preparation of high-Tc superconductors, electrogravimetric analysis,
chemical cells, preparation of buffer solutions, ion exchange chromatography, COD, DO, Karl
Fischer analysis, volumetric titrations including acid-base titration, precipitation titration, complex
formation titration, and oxidation/reduction titration.

S0290 ¥ iI 4~32 (General Physics) (3/3)
Introduction to force and motion, work and energy, conservation laws, rotation, waves,

thermodynamics, kinetic theory, electricity, magnetism, Maxwell’s Equations, modern physics.

S0291 ¥ i #~32 R % (General Physics Laboratory) (1/1)

Basic measure, force, simple pendulum, simple harmonic motion, laws of collision, coefficient of
linear expansion, mechanical equivalent, thermal-electron electromotive force, consonance, electric
line of force, resistance law, oscilloscope, reflection.

S0325 #&## 4~ (Calculus)(3/3)

|+ g (1% semester)|
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Limits, Continuity, Differentiation of functions of one variable, Mean Value Theorem, Applications
of Differentiation, Integration of functions of one variable, Fundamental Theorem of Calculus,
Applications of Integration, Infinite series

™ 5 # (2" semester)|
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Functions of several variables, Limits and Continuity, Partial Derivatives, Applications of
maximum and minimum, Multiple Integrals, Fubini's Theorem
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S0398 R * “‘Iaa%? (Applied Electromagnetism) (3,0)

EA - BHTE D i P TEME AT EFTH TG FEE
\ector AnaIyS|s, Electrostatics, Energy and Potential, Electrostatic fields in Matter (Conductor and
Dielectrics), Capacitance, Magnetostatics

S0551 if ~$ B #E3% (Introduction to Modern Physics) (0,3)

Some failures of classical physics, development and concept of quantum mechanics, wave-particle
dual property, special relativity, quantum statistics, crystal structure, electron in metals, band theory
of solids, semiconductor devices, magnetic materials.

S0704 T + & =% (Electronics Lab.) (1/1)

Diode characteristics, rectifier circuits, Zener regulator circuits, transistor biasing and transistor
characteristics, operating point by-pass capacitor and incremental resistance, CE amplifier circuits,
emitter follower circuit MOSFET characteristics, MOSFET amplifier circuits, differential
amplifiers, and operational amplifiers.

S0931 ###5F ¥# (Introduction of Materials Science) (2,0)

RFGES s ARSHE BT~ T BT el e

Atomic Bonding, Solid State Structures, Mechanical properties, Electrical Properties, Magnetic
Properties, Optical properties, Applications of Materials

S0932 A # 4 $# (Fundamental Biology) (0,3)

A e Sd e e B wmieianF Gy, me B g, AT el 4 R E A
Molecules of life, Cell and cellular organelle, Cell and energy, Gene and inheritance, Introduction to
biotechnology

S0937 ##ilensd = B3k 3+ (Synthesis and Design of Materials) (3/3)

1 £ 4 (1% semester)|
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In the first semester, students will be introduced to the working principles for organic optoelectronic
devices, which includes OLED, OPV and DSSC. The design principles and synthetic strategy for
organic materials used in OLED, OPV and DSSC.

™ 5 # (2" semester)|
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The second semester of this course will be focusing on stereochemistry, chemical reactivity and
reaction mechanisms. In addition, alkene related reactions, alkyne related reactions, and radical
related reactions, will also be included.

S0938 2 %"H #L (Biomedical Material) (2,0)
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Types of biomedical materials, Natural biomacromolecules, Protein structure and function,
Modification of glycoprotein, Induction and purification of protein, Biocompatibility of materials,
Toxicity tests of materials, Application of biomedical materials

S0939 z it # % (Nanoscience) (0,2)
MAAFPEERMOERE - FE B EAFE SRPFL2APFLLE A MM P F
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This course will introduce how nanoscience developed, applied and analyzed. Why human being
needs nanoscience or nanomaterials? How scientists fined nanostructures and how they investigated
to control nanoscience?

S0940 ##3L m%—*}#ﬁ' ¥ Bl (Structure and Measurement of Material) (2/2)

1 £ 4 (1% semester)|
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Optical microscopy (absorption, transmission, reflection, and application), Raman microscopy
(Raman scattering and application), Electron microscopy (electron-matter interaction and
application), Synchrotron-related technology, X-ray microscopy (X-ray focusing principle and
application), X-ray powder diffraction (Bragg diffraction and application), Atomic force

microscopy (van der Waal’s force and application), Scanning transmission microscopy (quantum
transportation and application), Electrochemcial microscopy (redox current transport and
application)

™ 5 # (2" semester)|
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Molecular Spectrometry (Molecular Absorption Spectrometry, Molecular Luminescence
Spectrometry), Nuclear Magnetic Resonance Spectroscopy, Molecular Mass Spectrometry,
Separation Methods (Gas Chromatography, Liquid Chromatography)

S0941 11l & R % (- ) (Material Science Experiment (1)) (1/1)

|+ g (1% semester)|
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Buffer preparation, Osmosis and dialysis, protein chemistry and gel electrophoresis, Polymerase
Chain Reaction, Measurement of protein amount, Measurement of enzymatic activity, Isolation and
purification of plasmid DNA, Immunohistochemistry

™ 5 2 (2" semester)|
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Preparation of buffer systems, Osmosis and dialysis, Protein chemistry and electrophoresis,
Quantitative determination of protein, Determination of enzyme activity, Isolation of plasmid DNA,
Chemistry of cell membrane

S0942 1 B 3 * 2 (Methods in Material Research) (2/2):

This course considers topics are the experiments in studying material sciences, including nano,
biomedical, macromolecular and optoelectronic materials. Students are allowed to enter the
material-related laboratories to do some specific topics under the instruction by the principal
investigator.

E0961 7 + & (Electronics) (3/3)

DC, AC, passive components, digital, analog, semiconductors, diodes, power suppliers, junction
transistors, small-signal amplifiers, field-effect transistors, operational amplifiers, feedback circuits,
and frequency responses
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