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Course Contents

• The Evolution of Chemistry: History of chemistry; Evolution of chemistry starting from the alchemist era;
Modern chemistry; Significant discoveries in chemistry with Nobel Prizes; Chemistry for society; Opportu-
nities in chemistry. [6 Lectures]

• Chemistry in Nature: Biomolecular Chemistry: Structure and function of carbohydrates, lipids, proteins,
and nucleic acids; Enzyme catalysis and metabolic pathways; Carbon, nitrogen, and sulfur cycles: Chemical
transformations in ecosystems; Natural products: Alkaloids, terpenes, and polyketides; Photosynthesis and
Energy Cycles: Chemical principles of photosynthesis, Carbon fixation and the Calvin cycle; Energy flow in
nature: ATP and biochemical energy carriers; Chemistry of Natural Materials: Chemistry of bones, shells,
and coral reefs, Cellulose, chitin, and lignin, Chlorophyll, carotenoids, and melanin, etc. [12 Lectures]

• Modern Applications of Chemistry: Chemistry in Energy and Environment: Fuels and combustion, Renew-
able energy, Environmental chemistry; Chemistry in Materials Science: Polymers, Nanomaterials, Semicon-
ductors, OLEDs; Chemistry in Biology and Medicine: Biochemical molecules, Proteins, DNA, and enzymes,
Pharmaceuticals, Drug design; Diagnostic tools: Chemical sensors and imaging; Industrial and Everyday Ap-
plications: Catalysis in industrial processes, Chemistry of household product, Food chemistry. [12 Lectures]

• Chemical Data Analysis with Software: Types of chemical data: Spectroscopic, kinetic, thermodynamic,
and structural; Overview of software tools for chemical data visualization and analysis with examples: Chem-
Draw, Origin, Excel, ChemCraft, MNova, Mercury, etc.; Statistical Methods in Chemical Data Analysis:
Mean, median, standard deviation, and outliers, regression analysis, and curve fitting; Chemoinformatics and
Databases: Molecular representations (SMILES, InChI), Databases (SciFinder, Reaxys, Google Scholar, Pub-
Chem, ChemSpider, and ChEMBL, etc.), Ethics of scientific practices. [8 Lectures]

• Machine Learning in Chemistry: Overview of machine learning concepts: Supervised, unsupervised, and
reinforcement learning; The role of ML in modern chemical research; Examples of ML applications in chem-
istry. [4 Lectures]
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