AP CHEMISTRY – Legacy High School

KINETICS (CH. 14) Learning Objectives

Kinetics is the study of the rate of chemical reactions.  It is important to distinguish kinetics from thermodynamics.  We cannot determine whether or not a reaction will happen with kinetics (spontaneity), we can only measure and predict the rate of the reaction.  
In this unit you should be able to:
· Define rate as ∆[A]/∆t.  

· Calculate the instantaneous and average rate.

· Use the stoichiometry of a reaction to relate the rate of reactants and products.

· Use the initial rates method to find the reaction order for a reactant.  This includes using the longer rate ratio approach.
· Given a rate law, predict (or calculate) the change of rate that would result from a change in concentration of one of the reactants.

· Find the overall order of a reaction by adding the orders of individual reactants.

· State the units for the rate constant based on the overall reaction order.

· Explain why the stoichiometry of a reaction DOES NOT determine the orders in a rate law.

· Plot the necessary graphs to determine the reaction order of a reactant using the linear (line) forms of the integrated rate laws.

· Know how to determine the rate constant (k) from the slope of graphs.

· Calculate the concentration of a reactant given the time elapsed during the reaction. (And the other way around as well.)

· Define activation energy.

· Determine the activation energy of a reaction through experiment and graphing of the Arrhenius equation.

· Describe the two major ideas in collision theory.

· Define elementary reactions.

· Write the rate law of elementary steps as well as overall reactions from the mechanism.

· Write the overall reaction from a mechanism.

· Determine which species in a reaction are intermediates.

· Draw or label a reaction pathway or coordinate diagram so that it represents the mechanism being described.

· Define a catalyst and be able to describe the effect of a catalyst on activation energy.

· Describe the difference between a heterogeneous and homogenous catalyst.
