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Here is the topic tree for "Chemical Kinetics" based on the information found in the provided
documents:

Chemical Kinetics - Topic Tree

1. Introduction to Chemical Kinetics

o Definition and importance

o Applications in industrial processes and pharmaceuticals
2. Rate of a Chemical Reaction

o Definition of reaction rate

o Rate expressions and units

o Instantaneous and average rates

o Initial rate method
3. Factors Affecting Reaction Rates

o Nature and state of reactants

o Concentration of reactants

o Surface area of solid reactants

o Temperature of the reaction

o Presence of a catalyst
4. Rate Laws and Order of Reactions
Differential and integrated rate laws

o Zero-order reactions

o First-order reactions

o Second-order reactions

o Pseudo first-order reactions
5. Integrated Rate Equations

o Derivation for zero-order reactions

o Derivation for first-order reactions

o Derivation for second-order reactions
6. Half-Life of a Reaction

o Definition and calculation

o Half-life for zero-order reactions
Half-life for first-order reactions
Half-life for second-order reactions
7. Collision Theory of Reaction Rates

o Basic principles
Effective collisions

o Activation energy

o Arrhenius equation

o Factors influencing collision rates
8. Temperature Dependence of Reaction Rates

o Arrhenius equation and its parameters

o Calculation of activation energy

o Effect of temperature on reaction rates
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9. Catalysts and Reaction Rates

o Definition and function of catalysts
o Homogeneous and heterogeneous catalysis
o Enzymes as biological catalysts

10. Examples and Applications
o Decomposition reactions
o Isomerization reactions
o Pharmaceutical kinetics

11. Exercises and Problems
o Calculation-based problems
o Conceptual questions
o Real-life application scenarios
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