        C. Delbar                   AP Chemistry       Syllabus                         

1.Stoichiometry ( august 20-29 )  -- The time line will slightly change from year to year.--

· ionic and molecular species present in chemical systems: net ionic equations

· molar relationship, empirical formulas and limiting reactants

       2. reactions in aqueous solutions
 ( september 03-13)

· precipitation reactions

· reaction types

· reaction predictions

· balancing redox reactions in acidic/ basic solutions

       3. thermochemistry. ( September 17-23)

· state function

· Lattice energies

· Change in enthalpy, heat of formation, heat of reaction, hydration enthalpy, Hess’s law

· Calorimetry

        4. Atomic theory and atomic structure ( September 25- October 08)

· Evidence for the atomic theory, atomic mass and number, isotopes

· Electron energy levels: atomic spectra, quantum numbers, atomic orbitals.

· Periodic trends: atomic radii, ionization energies, electron affinities, electronegativity, solubility of ionic compounds, ….

5. Chemical bonding ( October 10-28)
· ionic bonding and covalent bonding

· Lewis Dot Structure and Resonance structures

· Strength of covalent bonds

· Bond polarity

· Oxides

· Molecular geometry and bonding theories

· Polarity of molecules

· Compounds containing double bonds: sigma and pi bonds

6. Gases, liquids, and solids ( November 01-19)
              Gases

· Gas laws; Avogadro’s hypothesis

· Pressure

· Kinetic theory

· Real gases

             Liquids and solids

· Intermolecular forces in liquids ( ion/ion;  dipole/dipole; hydrogen bonding; London forces)

· Evaporation, vapor pressure and boiling point

· Phase diagram, critical and triple points.

              Solids

· Three simple unit cell

· Classification of Crystalline Solids

· Melting point

· Metallic bonding and band theory

· Two allotropes of Carbon

7. Solutions ( November21- December 06)
· concentration units of solutions

· solubility

· colligative properties.

· Ideal and non ideal solutions

8. Kinetics ( January 08-23)
· rate of reaction: definition and determination from experimental data and graphical analysis.  Rate constant. Half-life.

· Rate-determining steps

· Collision and transition state theories

· effect of temperature changes on the reaction rates

· effect of a catalyst

9. Equilibrium ( January 27-February 06)
· Dynamic equilibrium

· Lechatelier’s principle

· Equilibrium constants and reaction quotient.

· Dependence of equilibrium constants on temperature

10. Acids, bases, and salts ( February 10-18)
· Naming acids

· Acid-base theories

· Strength of acids and bases

· pH scale

· acid-base properties of salt solutions

· chemical structure of acids and bases

· Lewis acids and bases-  coordination complexes- crystal field theory

11. Applications of aqueous equilibria. ( February 20 -March 20)
· solutions of acids and bases containing a common ion

· buffered solutions

· titrations and pH curves

· acid-base indicators

· solubility equilibria and solubility products.

12. Electrochemistry ( March 22- April 10)
· Electrolysis 

      molten compounds, aqueous solutions , applications ( electroplating,..) , quantitative  

      aspect.

· Galvanic cells

Standard reduction potentials, EMF and free-energy change, Nernst equation, concentration cells, EMF and chemical equilibrium, batteries

13. Thermodynamics ( April 12-19)
· first law- enthalpy

· second law- entropy

· third law

· free energy- definition and relationship to equilibrium constant.

       Introduction to Nuclear Chemistry and Organic chemistry:   

                Independent study 

C. Delbar       AP Chemistry Laboratories

L.01 : Gravimetrics  (  08/21) date will slightly change from year to year.

L.02 : Solubility rules- net ionic equations ( 08/25)

L.03 : Complex ion virtual laboratory ( 09/04)

L.04 : Predicting reactions with copper ( 09/05)

L.05 : Heat capacity of a calorimeter ( 09/15)

L.06 : Hess’s law (09/17)

L.07 : Hydration enthalpy (09/28)

L.08 : Discovery lab- Production of Carbon dioxide (10/03)

L.09 : Molecular mass of a volatile liquid ( 10/20)

L.10 : Identify a research question ( 10/22)

L.11 : Qualitative analysis of unknown (10/30)

L.12 : Boyle’s law ( 11/04)

L.13 : Solids: analysis of data ( 11/12)

L.14 : Molecular weight by freezing point depression (11/20)

L.15 : Formation of complex ions with ammonia ( 12/01)

L.16 : Rate of chemical reaction (01/09)

L. 17: Investigate one factor that determines the rate of reaction ( 01/15)

L.18 : Determine the concentration of a solution – Beer’s law – ( 01/20)

L.19 : Chemical Equilibrium – Finding Kc  (01/30)

L.20 : Acid dissociation constant Ka ( 02/13)

L.21 : Determination of the  Ka of a weak acid ( 03/01)

L.22 : Titration curves of strong/weak acids ( 03/03)

L.23 : Acid-base titration (03/05)

L.24 : Electrolysis of solutions ( 03/22)

L.25:  Electrochemical cells (04/04)

L.26:  Solubility constant Ksp of urea (04/ 12)

L.27:  Electroplating lab.  (04/ 19)

