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B | eROCFETEE LMELDFOBEEEM E LT, LAREEORY Lb ENFHEZHEENG I TRZICE I 2 LFZOERT

R BE T %,
BRI EBREND,

FETIE, X2 OEMAGEBE, KOFNMAYBES L UZREKROERBEZLEHEEH & BE[

i

On the basis of chemistry, physics and mathematics studied in high school, chemistry at university will be introduced. This
lecture describes fundamentals of chemistry, including the states of matter, the mole, the structure of molecules, the
elements and their properties in the periodic table, the electronic structure of the elements and the chemical bonds in typical
molecules and crystals. For diatomic molecules, in particular, the relationship between atomic orbitals and molecular orbitals
will be explained to understand chemical bonds, while for polyatomic molecules, hybridized orbitals and structure of
molecules will be lectured.In this lecture, an outline of quantum mechanics will be briefly provided.
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FEDEEFIZ Learning Objectives

Z2RDT.
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ARV IFLY RyEVELVOTEFL Y DILREEEERT S,
FV v, ZBIER. —BIEREODTFEELAFHEEORY I HEERT D,

& | The goals of this course are to understand quantum theory treated in the microscopic world.
Introduction to atomic and molecular orbital.
To understand the role of electrons to stabilize chemical bonding.
To understand the limit of the octet rule.
Introduction to the bonding and anti-bonding orbitals.
To understand the molecular orbitals of N2 and 02.
To understand the chemical bondings of methane, ethylene, benzene, and acetylene.
To understand chemical bonding and molecular structures of 03, CO2, and NO2.
B HEDEMEDFHEEXE / Fulfillment of Course Goals (JABEE BEER}H d &)
H
ES

REEHEEE Course Plan

No. IEH Topics AZA Content
1 H | #F0&¥ LS ARV TRy RyEUhLT I/ B R RUBEHICEIT T, SRS TFOEBE
RN T B,
% | Introduction to modern | The concept of chemistry studying at university and an overview of the features of
chemistry dealing with atoms | modern chemistry.
and molecules
2 B | BFBELRFRARIMLD | KEORFRARI ML, 7770 74—77—BER. EEOEXBREEZHIEIF T R
E3pES FREO I RN F—EMHLBHBEN THD L EZHAL, EFHORBFELHKEZHART
%,
Z | Atomic structures and atomic | The energy level of the atomic orbitals from experimental facts that could not be
spectra explained by classical mechanics will be described to show the origin and
development of the quantum theory.
3 H | BEFOEOBB L EFHOB | EFREDOZERMMNALNY EEFROBEZMHRT 2, EFREORTME L EFHEHE
= B2, DFEETRBST /- 0DEBEKRT 5,
& | Atomic orbital and quantum | The quantum numbers (n, |, mz) will be explained to understand the spherical
numbers symmetry of atomic orbitals.
4 H | BF0RZ2EVENTYDR | BFONEESHZHH L. RFIEICET2EFORBLEFRAE Y ZBEM IS5, 1k
b PO EZEBET 27-0DEREMRT 5,
% | Electron spin and Pauli's rule An electron in a hydrogen atom with the quantum number will be described, and
characteristics of the spatial distribution of atomic orbitals will be presented.
5 H | Bk EFIBEDREE BEFREDOTRINF M EBFRBICE OV CABERZERT 5, SEHEEFORKE
BIBEEHBNT %,
& | Electronic structures of atoms | Electronic structures of atoms
6 B | tFHEE 1 LFEEEDOERK KENFHAFDUER/EICOVT, RFEBLUOEFORBHEEEAZEEL, 1t
FREENLENT 27-DOBFEELHZRBT 5,
% | Chemical bonding 1 The Coulomb force interactions of H2+ cation will be explained.
7 H | tFEE 2 HFREORYI | KEDFOBEUS L ORBEEUES FREDOEEMNREN Y EGIREICO W TEEY
L= %o DFHPEDOTRINF—EMEBFREN BRI FOREEZERT 2,
% | Chemical binding 2 Molecular | The constitution of molecular orbitals from atomic orbitals will be explained without
orbitals using Schroedinger equations.
8 B | btFES o fEEL n S | EFREOERY L FREOTHRMEICOVWTHRT 5,
Z | Chemical bonding 3 Sigma- | The relationship between atomic orbital and molecular orbitals will be explained. The
and pi-bonds spherical symmetry of sigma- and pi-bonds will be visualized in relation with the
bonding- and anti-bonding molecular orbitals.
9 H | t¥EE4 SR 2RTFHT BHRNT. BREDTF. 7VvRDFONTFHBEBEFEEZMGR L. BERMEEES 5,
Z | Chemical bonding 4 | Electron configuration and characteristics of the o and m bonds in homonuclear
Homonuclear diatomic | diatomic molecules such as oxygen, nitrogen and halogen molecules will be
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molecules

described. In addition, the concept of bond order will be presented. Also the concept
of heteronuclea

10 | B | t¥EE5 ZHERFHTF 1 B

LZRFATOEELBEM T AA D, RFNEDL SBHAEE (sp3. sp2 5 £ sp iR

hybridized orbitals and
structure of molecules

R #E DY LB % FHAT 5,
% | Chemical bonding 5 | The origins of the hybrid orbital (sp3, sp2 and sp hybridization) produced from the
Polyatomic molecules: | atomic orbitals will be explained.

11 | B | #4586 ZEFHT 2 i

EHIT K TYEZT ARZEFICEITFTHOTEER LK T B, VSEPR EF/LICD

e WTHEAT 2,
& | Chemical bonding 6 VSRPR | The difference in molecular structure (or shape) among water, ammonia and methane
model will be explained on the basis of the VSEPR model.
12 | B | 2EE T $RFHTF 3 3| #V v ZBUKRE —BEERS LB KEOEE LAPEEOMY LD 0
BLOPARFDF ERCR
% | Chemical bonding 7 pi | The pi-molecular orbitals of 1,3-butadiene, benzene, and naphthalene will be

conjugation systems

introduced.

13 | B | t¥EE8 ZRFDF4 1

TRIIVEBLUORVE L ORFRBEENEHEEHRAL. 1 ARFOUEZHAT

HER %,
Z | Chemical bonding 8 Peptide | The chemical bonding of peptide bond and its planer structure will be explained.
bond

14 | B | 2#E9 2RFHT5 %
RFHT ~7FFd

_RTF FEAOFEEZCEEEORY) LbH ofFHT 5, ~E/OE YD 3 RTHE
ZRBINT B

i

Chemical bonding 9
Hemoglobin three dimensional
structure

The three dimensional molecular structure of hemoglobin and myoglobin were
visualized. The hydrogen bond formation of alpha-helix structure of polypeptide will
be explained.

15 H|tx#HES 10 ZERFHDF 6
NDA & —E R EiEE

DNA @ —EBRIEESEDRENICHE T 2RRZ2EET 5,

i

Chemical bonding 10 DNA
double helix structure

The three dimensional molecular structure of DNA double helix structure will be
visualized. The hydrogen bonding and hydrophobic interactions occurring between
the stacking structure of DNA bases will be explained.

E1EZ14+ Prerequisite(s)

B | @52 R CoFER, {2 (L3 1.

). VEERE, U8 W, 1) OBELBERZIRE LTV,

.

& | Participants need to acquire Basic Che

mistry, Chemistry, Basic Physics and Physics in high school.

EEBEAZE (T8 - 489

Required study time, Preparation and review

B | L2 oRBRICIE, BARERERS L

UCEMMEOREBELL2EBEENEENTVD, BHMEBLUSEELE2HALALTE

LEBNRETHD, BEERVEBEZRODBERETIILTITI I &,

& | This lecture contains the foundation of natural science as well as specialized courses in chemistry. Review and preparation

using a textbook and reference books is required. Always carry out the review and homework until the next lecture.

HRE /5EE Textbooks/Reference Books

B | #RE RR. £E (&5 (2] GrETR) Y124t

ES

BiERHI D kKR O E%E Grading Policy

H | BHEIO/NTZ b (25%) L OEHHER (75%) THMEL. ZOEFAD 60 RU EEZEIEE T 2,

e

60 points to pass.

= | Performance will be evaluated by multiple mini-exams (25%) and term-end exam (75%). Students need to acquire more than
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