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Introduction to Structural Chemistry
The major targets this course includes the followings: (1) to introduce the material structure of the basic concepts, basic theory, and basic methods for learning “Structural Chemistry”; (2) to explore the relationship between the microstructures and properties of atoms, molecules, and crystals; (3) to systematically clarify the essence of the periodic law of elements; (4) to deeply and qualitatively clarify the essence of the chemical bonds. This course introduces the basic principles of quantum mechanics and their applications in simple systems, structure of atoms, molecules, and crystals, symmetry of molecular orbitals, molecular orbital theory, and ligand field theory, etc. After learning this course, the students should be able to analyze and solve the basic chemistry problems from the point of view of quantum mechanics. 
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Section I (Chapter 1) Basic knowledge of quantum mechanics

1.1 Failures of classical mechanics

Black-body radiation & Planck’s solution; 

Photoelectric effect & Einstein’s theory; 
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Wave-particle duality; 
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Applications of the 1D-box model in simple chemical systems; 
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Tunneling & scanning tunneling microscopy (STM). 

Section II (Chapter 2) Structures and properties of atoms

2.1 One-electron atom: H atom
The Schrödinger equation of H atoms; 
Solution of the Schrödinger equation of H atom. 
Quantum numbers
Principle quantum number, n; 
Angular momentum quantum number, l;
Magnetic quantum number, m; 
Zeeman effect. 
Wavefunction and electron cloud
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Spatial distribution. 
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Point groups & groups multiplication

Applications of molecular symmetry

Chirality & optical activity; 

Polarity & dipole moment. 
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5.1 Structure of Methane (CH4)
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5.2 Molecular orbital hybridization
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2) Lattices and unit cells; 
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3) Applications of X-Ray diffraction
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Chapter 8 Crystalline solids, I: metals and alloys
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8.2 Structures and Properties of Pure Metals
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