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1. Introduction to inorganic chemistry
2. Some basic concepts

Atomic structures
The Schrödinger equation
The particle in a box

Quantum numbers and atomic wave functions
Shielding and Penetrating 

The Aufbau principle and Electronic configurations

Periodic properties of atoms
Ionization energy

Electron affinity
Term symbols

Covalent Bonding Models
Valence bond Theory
Molecular orbital theory

Valence bond Theory
Lewis structure
The octet rule
Overlap of atomic orbitals

Electronegativity
Bond polarity

Shapes of molecules
Valence shell electron pair repulsion theory (VSEPR)
Stereo-chemically inactive lone pairs

Intermolecular interaction and Hydrogen bonding
Molecular orbital theory
Linear combination of atomic orbitals

Sigma (σ), Pi (π), and Delta (δ) bonds and Nodal planes
Homonuclear diatomic molecules
Bonding and antibonding orbitals

Molecular electronic configuration and Energy diagram

Bond order
Heteronuclear diatomic molecules
Orbital mixing and Nonbonding orbital

參. Symmetry 

Symmetry elements and operations: E, Cn,σ, i, Sn
Point groups: Definition, Assigning molecules to a group

Properties and representations of groups
Matrix representation, Characters, Reducing reducible representations

Character tables: Orthonormality, Five important rules of Group, Mulliken symbol
Chemical applications of symmetry-Chirality, Selection rules , Molecular vibrations
肆. Bonding in polyatomic molecules

VBT of Polyatomic Molecules
Hybridization
Multiple bonds

Resonance
Formal charge
Hybridization
MOT of Polyatomic Molecules

Linear molecules: CO2
Angular molecules: H2O

Walsh correlation diagram
Other molecules

Theoretical treatment with group theory

伍.Metallic and ionic solids

Crystal packing

Close packing: hcp, ccp, Packing holes

Ionic structure based upon close packing

Radius ratio for stable ionic arrangements

Common ionic structures

Crystal lattice: Crystal systems, Unit cell, Miller indices

X-ray crystallography: Bragg equation, X-ray diffraction
Ionic models

Properties of ionic substances

Unit cell and coordination number

Ionic radii

Fajan’s rules and non-polar character
Solubilities

Thermodynamics of ionic solids

Lattice energy

Madelung constant

Born exponent
Born-Lande equation
Born-Haber cycle

Heat of formation and the stability
Hess’s Law

Kapustinskii equation and Thermodynamic radii

陸. Acid-base chemistry 

The Acid-base concepts
Arrhenius definition

Bronsted-Lowry definition
Lewis definition

Lux-Flood definition

Acidity and basicity

Metal oxides

Nonmetal oxides

Oxyacids

Solvation effect and Leveling effect

Steric effect

Inductive effect

Resonance effect

Hard-Soft-Acid-Base
Hardness and softness
Classification

Applications and Symbiosis

柒. Solution Chemistry and Redox Chemistry 

Solvent System and properties
Physical Properties: Dielectric constant, Dipole moment, Polarity, Visicosity

Chemical properties: Proton affinity, Proton donor, Proton acceptor

Solvent systems

Protonic solvents

Aprotic solvents

Molten salts 
Solvated electron

Reduction and Oxidation

Thermodynamics: Free energy, Electromotive force, Nernst equation

Electrochemistry: Reduction potential, Reduction potential diagram, Pourbaix diagram, Disproportionation

捌. Periodicity
Fundamental trends

Nonmetals

Transition metals

Rare Earth metals 
First and second row anomalies

Size effect 
Diagonal relationship 
Use of p-orbitals 
Use of d-orbitals: Coordination number, Pi-bonding, Reactivity

玖. Chemistry of Main Group Elements
General Trends

Group IA, IIA, IIIA, IVA, VA, VIA, VIIA, VIIIA Elements







