拾貳. Coordination Chemistry (授課時數二十一小時)
I. Bonding

1. Valence bonding theory

2. Crystal field theory: Experimental evidence, Orbital splitting and electron spin, Crystal field stabilization energy

3. Ligand field theory: Pi-back donation, Types of ligands, Spectrochemical series

4. The Jahn-Teller effect

5. Chelate effect

6. Stability constant

7. Non-octahedral complexes

II. Electronic spectra

1. Absorption of light

2. Electronic spectra of coordination compounds: Selection rules, Correlation diagrams, Orgel (Tanabe-Sugano) diagram, Jahn-Teller distortions and spectra, Determining ΔO from spectra, Charge-transfer spectra

III. Magnetic properties

1. Magnetic susceptibility

2. Diamagnetism and Paramagnetism

3. Ferromagnetism and Antiferromagnetism
IV. Structures and Isomers

1. Nomenclature

2. Common Structures, Coordination number 4, 5, 6 

3. Low C.N. and Larger C.N.

4. Four- and six-coordinate preferences

5. Isomers: Stereoisomerism, Chiral isomerism, Ligand ring conformation, Hydrate isomerism, Coordination isomerism, Linkage (Ambidentate) isomerism, Distortional isomerism, Experimental separation and identification of isomers

V. Reactions and Mechanisms

1. Substitution reactions: Inert and labile compounds, Dissociation mechanism, Interchange mechanism, Association mechanism

2. Isomerization

3. Stereochemistry of reactions: Substitution in cis/trans complexes, Optically active compounds, Pseudorotation

4. The trans effect

5. Oxidation-reduction reactions: Inner-sphere reactions, Outer-sphere reactions, Mixed-valence compounds

6. Reactions of coordinated ligands: Template reaction, Hydrolysis of esters, amides, and peptides (Optional)
拾參. Organometallic and Bioinorganic Chemistry (授課時數十二小時)

I. Organometallic chemistry

1. The 18-electron rule

2. Ligands in organometallic chemistry: Carbonyl and similar to CO ligands, Dihydrogen complexes, Ligands having extended Pi systems

3. Bonding between metal atoms and organic ligands: Liner/cyclic Pi systems, Alkyl complexes, Carbene complexes, Carbyne complexes

4. Spectral analysis and characterization of organometallic complexes: Infrared spectra, NMR spectra

II. Organometallic Reactions and catalysis

1. Reactions: Oxidative addition and reductive elimination, Insertion and migration, Sigma-pi rearrangement, Hydride elimination

2. Catalysis: Hydroformylation, Olefin metathesis and hydrogenation, Wacker process, Monsanto process, Heterogeneous catalytic reactions

III. Bioinorganic and environmental chemistry

1. Porphyrins and related compounds

1-1. Iron porphyrins

1-2. Similar ring compounds

2. Iron-containing proteins and model compounds

3. Zinc, nickel and copper enzymes

4. Nitrogen fixation

拾壹. Descriptive Chemistry (授課時數十二小時)
I. Main Group elements

1. s-Block elements: Hydrogen, Alkali metals, Alkali earth metals

2. p-Block elements: Group 15 elements, Group 16 elements, Halogens, Noble gases

1. d-Block elements

2. f-Block elements (Optional)
II. Clusters 

1. Boranes: Bonding, Structure of boron hydrides, Heteroboranes

2. Metal clusters: Metal carbonyls, Metal hydrides

3. Carbon cluster: Fullerene, Fullerene derivatives, Nanotubes 

III. Chain, Ring, and Polymeric Compounds 

1. Chains: Catenation, Silanes, Phosphates, S-N compounds, One dimensional conductors

2. Rings: Borazines, Phosphazenes, Other heterocyclic rings

3. Polymeric compounds: Polyphosphazenes, Phosphates, Silicates, Aluminates, Metal oxides, Advanced ceramics

