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CH 11

1.  Kinetic molecular theory

2. Bonding

a. Polar covalent

b. Non-polar covalent

c. Ionic

3. Polarity

a. Dipole moment

b. % IC

c. Polar bonds?  Polar molecule

4. Intermolecular forces

a. Dipole-dipole

b. Ion-dipole

c. Dispersion

d. Hydrogen bonding

5. Viscosity

6. Surface tension

7. Phase changes

a. Fusion (melting)

solid ( liquid

b. Freezing   


liquid ( solid

c. Vaporization

liquid ( gas

d. Condensation

gas ( liquid

e. Sublimation


solid ( gas

f. Deposition


gas ( solid 

g. (H and (S with respect to phase changes

h. Heating curve for water

8. Vapor pressure

a. With respect to intermolecular forces

b. With respect to temperature

c. The Clausius-Clapeyron Equation

i. Ln (P2/P1) = (H/R [(1/T1)-(1/T2)]

9. Normal boiling point and melting point

10. Phase diagrams

a. solid region

b. Liquid region

c. Gas region

d. Normal boiling point

e. Normal melting point

f. Triple point

g. Supercritical fluid region

h. Critical point, what is the critical pressure and temperature 

11. Types of solids

a. Molecular, Metallic, Ionic, Covalent network
CH 12

1.  Mixtures

a. Heterogeneous

b. Homogeneous

2. Colloids

3. Solution

a. Solute

b. Solvent

c. Saturated

d. Unsaturated

e. supersaturated

f. 3 types of interactions
i. Solvent-solvent

ii. Solute-solute

iii. Solvent-solute

g. Like dissolves like

i. Be able to tell if solute should be soluble based on intermolecular forces of solvent and solute

h. (H, (S and  (G with respect to solutions

i. Exothermic

ii. Endothermic

4. Hydration

5. Hydration energy

a. Which should have the larger (more negative) hydration energy

i. Based on charge

ii. Based on size

6. Lattice energy

7. Molarity

8. Molality

9. Mole fraction

10. Mass %

11. Solubility

a. Miscible

b. Effect of temperature

c. Effect of pressure

12. Colligative Properties
a. Vapor pressure lowering

i. Solutions with a Nonvolatile Solute!!!
1. Raoult’s Law      Psoln = Psolv · Xsolv 
ii. Solutions with a Volatile Solute!!
1. Ptotal = (P°A · XA) + (P°B ·  XB)
b. Freezing point depression

i. (Tf = Kf ·  m
c. Boiling point elevation

i. (Tb = Kb · m
d. Osmotic pressure

i. ( = MRT

1. 
(  = osmotic pressure

2. 
M = molarity 

3. 
R = gas constant, .08206 L atm/K mol

4. 
T = temperature in kelvins 

ii. Use Osmotic pressure to calculate MM of an unknown
CH 13

1.  Kinetics

2. Factors that affect rates

a. Concentration of reactants (molarity)

b. Nature of reaction, process by which the reaction takes place      

c. Temperature

d.  Reaction mechanism (rate determining step)

e. Catalyst 

f. Surface area of reactants

3. Reaction rate- Positive quantity that expresses how the conc. of a reactant or product changes with time

4. Generic Formula:        aA + bB ( cC + dD 


a. rate =    - ( [A]  =  - ( [B]  = ( [D]  = ( [C]

 

                  
     a(t           b(t       d(t        c(t 

5. Rate Law

a. A ( prod

           rate = k[A]m      



b. where m=order of reaction



m=0  zero order



m=1  first order



m=2  second order 

m, can’t be deduced from the coef. of the balanced eq.  



Must be determined experimentally!

c.  (Rate2/Rate1) = ([A2]/[A1])m  
i. Use to calculate the order of each reactant
ii. Remember to hold all other reactant concentration constant when finding the order of  the one reactant you are varying 
iii. Add orders of all reactants to find overall order
d. Calculate the rate constant, K
e. Calculate the rate at any concentration with the use of rate law and calculated K
	Order
	Rate

Expression
	Conc-Time

Relation
	Half-life
	Linear Plot

	0 
	Rate = k
	[A]0 – [A] = kt
	 [A]0 
2k
	[A] vs. t

	1
	Rate = k[A]
	ln [A]0  = kt

    [A]
	0.693
    k
	ln [A] vs. t

	2
	Rate = k[A]2 
	  1   –    1  = kt

[A]      [A]0 
	    1 
 k[A]0 
	  1    vs. t

[A]


6.  Activation Energy:  Ea (kJ)
a. ln k2  =  Ea   [1/T1 – 1/T2]

           k1           R

7. Reaction Mechanism

a. Elementary steps

b. Rate determining step

c. Write Rate law given the steps

d. Intermediate

e. Catalyst

i. Heterogeneous

ii. Homogeneous

Make sure you have gone through all HW problems, Dry lab, and summary problem for kinetics!!
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