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The course information as follows may be subject to change, either during the session because of unforeseen

circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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This course focuses on the fundamentals of atomic, molecular, and material structures, including basic theories such as
group theory, chemical bonds, and coordination fields. The structures involved involve molecules, compounds,
crystalline materials, etc. Through the teaching of this course, students will have a comprehensive understanding of the
structure of matter, so that students are fully familiar with the chemical properties related to the structure of matter.
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This course will enable students to fully understand the structure of matter, improve students' ability to understand
scientific issues such as the structure and properties of matter; improve students' understanding of the principles and
properties of matter structure; Lay a solid foundation for scientific research and applied work in related fields such as
materials, energy, life sciences, and environment.

In addition, a group discussion class is set up in the "Structural Chemistry" course to improve students'
autonomous learning ability, train the ability to acquire, analyse, refine, correlate and integrate information,
be able to ask questions in unknown areas, and have the ability to solve problems across disciplines,
Preliminary ability to engage in scientific research.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1. Quantum theory and atomic structure 4 class hour
1.1 The motion characteristics of microscopic particles
1.2 Physical significance of quantum numbers
1.3 Graphs of wave functions and electron clouds
1.4 Structure of Multi-Electron Atoms
1.5 Atomic spectrum
2. Structure and properties of covalent bonds and diatomic molecules 6 class hour
2.1 The structure of the hydrogen molecular ion and the nature of covalent bonding
2.2 Molecular orbital theory and the structure of diatomic molecules
2.3 Molecular spectroscopy
2.4 Photoelectron spectroscopy
Group Discussion 1: Hydrogen Atom Spectroscopy
3. Molecular symmetry 4 class hour
3.1 Symmetry operations and symmetry elements
3.2 Symmetry operation groups and combinations of symmetry elements
3.3 Point Groups of Molecules
3.4 Symmetry of molecules and polarity of molecules
3.5 Symmetry of Molecules and Spin of Molecules
3.6 Representation of groups
4. Chemical bonding in polyatomic molecules 6 class hour
4.1 Hybridized Orbital Theory
4.2 Off-domain molecular orbital theory
4.3 The Shocker molecular orbital method
4.4 Off-domain n-bonding and conjugation effects
5. Structure and properties of coordination compounds 4 class hour
5.1 Coordination Field Theory
5.2 Structure and properties of 6-n coordination bonds and related complexes
5.3 Metal-metal bonding
Group Discussion 2: Introduction to Hydrogen Bonds

Mid-term exam

6. Lattice structure and properties of crystals 6 class hour
6.1 Periodicity and lattice of crystal structure
6.2 Symmetry of Crystal Structures
6.3 Marking of dot matrix and dot plane spacing
6.4 Space Groups and Representation of Crystal Structures
6.5 Diffraction of Crystals
Group discussion 3: Quasicrystals
7. Structure and properties of metals 4 class hour
7.1 Dense packing of balls
7.2 Properties of metal monomers
8. Structure and properties of ionic crystals 4 class hour
8.1 Some simple structural forms of ionic crystals
8.2 Tonic bonding and dot energy
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8.3 Ionic radii
8.4 Laws of crystallization chemistry of ionic compounds
9. Defects in crystals 4 class hour
9.1 Classification of defects
9.2 Point defects
9.3 Dislocations
9.4 Movement of dislocations
9.5 Interfaces
10. Application of electron microscopy in crystal structure analysis 4 class hour
10.1 High-resolution electron microscope
10.2 Electron diffraction
Group Discussion 4: X-ray Diffraction and Neutron Diffraction

Review exercises 2 class hour

Final exam

M R H T S2%% 8 Textbook and Supplementary Readings

Required: db K%, Mtk F#IEnt CGESHO , FAE. BEEHRE, bR KFHMA, 20174

Recommended: Physical Chemistry, A Molecular Approach, Donald A. McQuarrie, John D. Simon, University
Science Books, Sausalito, California, 1997
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