Big Idea 4: Rates of chemical reactions are determined by details of the molecular collisions.
Reactions rates are determined by measuring changes in concentrations of reactants or products over time.
Reaction rate is affected by

· Reactant concentration (except in zero order reactions)

· Temperature

· Surface area

· Pressure

· Catalysts

Concentration changes can be measured using Beer’s Law

Rate Laws

Can be inferred from plots or data
Rate constant, k, is temperature dependent.  

Arrhenius Relationship

Elementary Reactions and Mechanisms
Elementary steps can be unimolecular, bimolecular, or termolecular
Elementary steps sum to the overall reaction

Slowest step ( rate law

Know how to substitute in “fast equilibrium” step

Not all collisions lead to reactions
Catalysts

· Acid-base catalysis- a reactant gains or loses a proton, changing the rate of the reaction
· Surface catalysis- either a new reactant is formed or the probability of successful collisions is modified
· Enzymes- either

· Accelerate the reactions by binding to the reactants and lowering Ea
· Some form a new reaction intermediate
