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AP Chemistry--Course # 5055  
Muskogee High School  

  Course Description 
This course is designed to cover the concepts of a first-year college 

chemistry experience. The labs are designed to supplement the lecture 

sections and be comparable to a college-level chemistry laboratory. 

High School AP CHEMISTRY COLLEGE BOARD COURSE 
REQUIREMENTS 

The course provides instruction in each of the following five content areas outlined in the Course Description 
for AP Chemistry: and includes a laboratory component comparable to college-level chemistry laboratories. 

 C1    Structure of Matter (Atomic theory and atomic structure, Chemical bonding)   

 C2    States of Matter (Gases, Liquids and solids, Solutions)  

 C 3    Reactions (Reaction types, Stoichiometry, Equilibrium, Kinetics, Thermodynamics)  

 C.4    Descriptive Chemistry (Relationships in the periodic table)  

 C5     Laboratory (Physical manipulations; Processes and procedures; Observations and data          

           manipulation; Communication, group collaboration, and the laboratory report)  

 C.6    The course emphasizes chemical calculations and the mathematical formulation of      

           principles.  

OK State HIV/AIDS Standards/Objectives 
By the end of this course, the student should be knowledgeable in:  
1. Investigate and examine current information about HIV/AIDS in order to differentiate related facts,  

    opinions, and myths.  

2. Examine and identify the importance of sexual abstinence in adolescent relationships.  

3. Demonstrate refusal skills (saying "no"), negotiation skills and peer resistance skills related to sexual  

    health.  

4. Analyze the transmission and methods of prevention for sexually transmitted disease (STD) and Human  

    Immunodeficiency Virus (HIV).  

5. Identify risk behaviors and situations involving possible exposure to HIV.  

6. Examine the relationships between injecting drug use (IDU) and contact with contaminated blood  

     products and the transmission of HIV.  

7. Analyze the efficiency of artificial means of birth control in preventing the spread of HIV and other  

    sexually transmitted diseases. 

Grading Scale 
Grades will be configured by the Power School system. 

Semester grades are calculated as: 80% of a student’s grade being tests, quizzes, various 

daily and homework assignments, labs and projects, 20% of a student’s grade is the 

semester exam.  

Letter Grade Percentage Grade Point-5 pt weighted scale 
A 93-100% 5.0 
A- 90-92% 4.7 
B+ 87-89% 4.3 
B 83-86% 4.0 
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Reading Material and Supplies 
Brown, Theodore E., H. Eugene LeMay, and Bruce e. Bursten. Chemistry: The Central Science. 10th ed. 

Upper Saddle River, NJ: Prentice Hall. 2006 

 

Laboratory Manual: A collection of labs from various sources has been assembled for the use as a lab 

manual. Some of the labs are self-generated or modified from other labs. Sources include: 

Brown, Theodore E., H. Eugene LeMay, and Bruce e. Bursten. Chemistry: The Central Science; Laboratory 

Experiments. 10th ed. Upper Saddle River, NJ: Prentice Hall. 2006 Masterson, William L., and Emil J. 

Slowinski. Chemical Principles in the Laboratory. 5th ed. Stafford, Don G., Top Chem: The Oklahoma 

Project, Chemistry: 1st ed., Oklahoma State Department of Education, Central Printing, 1987. 

 

Supplies: Notebook, Paper, Pencil, Flash Drive and Scientific Calculator 

Course Outline 
(C1) Structure of Matter  

A. Matter and measurements (Chapters 1)                               Mid/Late August 

1. Classifying Matter; states, pure substances, elements, compounds, mixtures, physical 

and chemical properties; physical and chemical changes 

2. SI Units; length, mass, temperature, derived SI units, volume density 

3. Problem Solving Method 

B. Calculations and Uncertainty (Chapter 1) 

1. Dimensional Analysis, precision, accuracy uncertainty, significant    

figures and calculations with significant figures, scientific notation 

(C5)            Labs  
              • Safety in the lab                         
              • Basic Laboratory Techniques    
              • Candy Chromatography            

C.  Atoms, Molecules and Ions (Chapter 2)                          Early/Mid Sept.                       

1. Evidence for the atomic theory 

2. Atomic Structure; discovery of atomic structure, modern atomic structure 

3. Average Atomic masses; determination by physical and chemical means 

4. Atomic number and mass number; isotopes 

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

D. Periodic Table and Periodic Properties of the Elements (Chapter  7) 

1. Periodic Table:  Family names, periods; periodic relationships including atomic 
radii, ionization energies, electron affinities, electronegativities, effective nuclear 
charge, ionic radii, oxidation states.  

2. Metals, nonmetals, metalloids; group trends of metals, nonmetals, and metalloids. 

(C5)            Labs  
                 • Activity Series          

 

E. Electronic Structure of Atoms (Chapter 6)             Late Sept/Early Oct. 

B- 80-82% 3.7 
C+ 77-79% 3.3 
C 73-76% 3.0 
C- 70-72% 2.7 
D+ 67-69% 2.3 
D 64-66% 2.0 
D- 60-63% 1.7 
F 0-59% 0.0 
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1. Wave Nature of Light; quantized energy and photons, photoelectric effect, line 
spectra and the Bohr model. 

2. Wave behavior of matter; uncertainty principle 

3. Quantum mechanics and atomic orbitals; quantum numbers, orbitals and their 
energies, electron spin and the pauli exclusion principle 

4. Electron Configurations; relationship to the periodic table, Hund’s rule, condensed 
configurations. 

(C5)                  Labs 
                       • Qualitative Analysis - Flame Tests  

 

F. Basic Concepts of Chemical Bonding (Chapter 8)                    Mid Oct. 

1. Chemical bonds; ionic, covalent, metallic,hydrogen, van der Waals,  
                           London dispersion forces; lewis symbols, and the octet rule,  
                           relationships to states, structure, and properties of matter 

2. Covalent bonding; Lewis structures, multiple bonds, formal charges, bond polarity, 
dipole moments, resonance structures, exceptions to the octet rule, bond 
enthalpies, bond length, and enthalpies of reaction 

(C4)                 3.  Writing formulas and nomenclature of binary molecular   
                            compounds, alkanes, alkenes, alkynes, and alcohols. 

 

G. Molecular Geometry and Bonding Theories (Chapter 9)                   Late Oct. 

1. VSEPR Model; molecular shapes, molecular polarity, bond angles,        
                           orbital overlap, hybridization of  orbitals, sigma and pi bonds,    
                           molecular orbitals, bond order, molecular properties. 

(C5)           Labs   
                             • VSEPR model building   
 
(C4)     H.  Ionic Compounds and Ions;(Chapters 2 and 7)                     Early Nov. 

         predicting charges, naming and making formulas for ionic compounds,         
         and acids 
   I.  Nuclear chemistry;  (Chapter 21) 
      nuclear equations, half-lives, and radioactivity; chemical applications  
 

(C3) Reactions  
A. Stoichiometry: (Chapter 3)                                                     Mid/Late Nov 
       Calculations with Chemical Formulas and Equations 

1. Chemical Equations; balancing, indicating states of reactants and  
                           products.  
(C4)            2.  Patterns of Chemical Reactivity; synthesis and decomposition  
                           reactions, combustion in air, single displacement and double  
                           displacement reactions 
(C6)        3.  Formulas  and molecular weights; percentage composition from   
                          formulas 
(C6)        4.  Avogadro’s number and the mole; molar mass, interconverting  
                          masses and the mole, interconverting masses and the number of   
                          particles 
(C6)        5.  Empirical formulas from analyses; molecular formula from empirical  
                          formula, combustion analysis 

6. Quantitative information from balanced equations 
7. Limiting reactants; theoretical yields 

(C5)            Labs 
                      • Empirical formula determination of copper chloride     

                               • Synthesis Reaction of Zinc Iodide    
                               • Formula of a Hydrate  

B.  Aqueous Reactions and Solution (Chapter 4, 16, 20)          Early/Mid Dec 
       Stoichiometry; electrolytic properties, ionic compounds in water, molecular  
       compounds in water, strong and weak electrolytes, energy changes and  
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       solution formation, spontaneity and disorder, saturation and solubility,  
       factors affecting solubility, 

1. Precipitation reactions; solubility rules, metathesis reactions, net ionic equations, 
spectator ions. 

(C6)         2.  Oxidation-Reduction reactions; oxidation states, balancing redox  
                          equations, half reactions, balancing equations in acid and basic  
                          solution, voltaic cells, electrode processes, cell EMF, strengths of  
                          redox agents, free energy, batteries and fuel cells, corrosion,  
                          oxidations of metals by acids and salts, activity series,  
                          electrochemistry, Faraday’s laws; standard half-cell potentials, Nernst   
                          equations, prediction of the direction or redox reactions 

(C5)           Labs     
                               • Redox Reaction (Silver Bottle Recipe)     
                               • Electrochemical Cells Lab (Faraday’s Law)     
 

2. Acid-Base reactions; (Chapter 4, 16, 20)                                        
      Arrhenius, strong and weak electrolytes, neutralization reactions and  
      salts, acid-base reactions with gas formation. 

a. Bronsted-Lowry; Hydrogen ions in water, proton-transfer reactions, 
conjugate acid-base pairs, relative strengths of acids and bases 

b. Autoionization of water; ion product of water 
c. pH scale; other “p” scales, measuring pH 
d. Strong Acids and bases 
e. Weak Acids; calculating Ka from pH, using Ka to calculate pH; 

polyprotic acids 
f. Weak bases 
g. Relationship between Ka and Kb  
h. Acid-Base properties of salt solution; anion’s and cation’s ability to react 

with water, combined effect of cation and anion in solution  
i. Acid-base behavior and chemical structure; factors that affect acid 

strength, binary acids, oxyacids, carboxylic acids 
j. Lewis acids and Bases; hydolysis of metal ions 

(C5)                          Labs  

                                                  • Titration of Polyprotic Acid  
 
2nd Semester 
 

C.    Equilibrium (Chapters 11, 15, 16, 17)                                     Early/Mid Jan. 
(C6)         1.  Dynamic equilibrium; equilibrium constants and units, Kp,  
                           magnitude , direction of chemical equation and K, relating chemical  
                           equations and equilibrium constants, calculating equilibrium  
                           concentrations and constants, heterogeneous equilibria, application  
                           of  equilibrium constants, Le Chatelier’s principle, change in  
                           reactant or product concentrations, effect of temperature, effect of   
                           catalysts. 
(C6)             2.  Quantitative; Equilibrium constant for gaseous reactions for  
                           gaseous reactions: Kp, Kc, Equilibrium constants for reactions in  
                           solution; pK; pH, solubility-product constants; common ion  
                           effect;buffers, hydrolysis. 

(C5)               Labs 
                              • Chemical Equilibrium:  Le Chatlelier’s Principle  

(C6)  D.  Kinetics (Chapter 14)                                                                 Mid/Late Jan.               
                      1.  Factors that affect reaction rates; change of rate with time, reaction  
                           rates and stoichiometry. 
                      2.  Concentration and Rate; Rate Laws, exponents, units, initial rates to  
                           determine rate laws, reaction orders, rate constants 
                      3.  Temperature and rate; collision model, orientation factor, activation  
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                            energy , arrhenius equation, effect of temperature change on rates 
                      4.  Energy of activation and catalysts; elementary reactions, multistep      
                           Mechanisms, rate determining step, catalysts, enzymes. 

(C5)                 Labs 

                                   • Rate and order of H2O2 decomposition   
                           • Rates of Chemical reactions:  A Clock Reaction  
(C6)      E.  Thermodynamics (Chapter 5, 7, 8, 13, 19)                         Early/Mid Feb. 
                      1.  Thermochemistry; kinetic and potential energy, units, system and  
                           surroundings, energy transfer: work and heat 

1. First law of thermodynamics: state functions, internal energy,  
                           endothermic and exothermic, enthalpy, enthalpy of reactions, heat of   
                           formation, heat of reaction, heat capacity and specific heat, contant-  
                           pressure calorimetry, bomb calorimetry; Hess’s law, heats of  
                           vaporization and fusion, calorimetry. 
                      3.  Second law; free energy relationship with entropy and enthalpy,  
                           spontaneous processes, entropy in phase changes, entropy in                   
                           chemical reactions, Gibbs free energy. 
                      4.  Free energy relationship with equilibrium constants and electrode  
                           potentials 

(C5)                 Labs 
                                     • Calorimetry  Lab    
(C2) States of Matter  

A. Gases (Chapter 10)                                                                                    March 
1. Characteristics of Gases; pressure, barometer, units, atmospheric, barometer 

(C6)        2.  Gas Laws; Boyles Law, Charles Law, Avogadro’s Law, Ideal Gas law;  
                          equations for an ideal gas and partial pressures, mole fractions,   
                          collecting gas over water, gas densities, molar masses, volumes of  
                          gases in chemical reactions, Kinetic Molecular Theory, effusion and  
                          diffusion, Grahams law, real gases, Avogadro’s hypothesis and the  
                          mole concept  

(C5)                Labs 
                              • Beer-Lambert Law (spectrophotometer)    (1 day)  

 
B. Liquids and Solids (Chapters 8, 11)                                                          April 

1. Intermolecular forces; ion-dipole forces, dipole-dipole forces, London Dispersion 
forces, hydrogen bonding, kinetic-Molecular viewpoint  

2. Properties of liquids; viscosity, surface tension 
3. Phase changes; energy involved, heating curves, critical temperature and pressure, 

vapor pressure, volatility, temperature, boiling point 
4. Phase Diagrams; critical points and triple points 
5.   Structure of solids; crystal structure, covalent-network solids, ionic  
      Solids, lattice energies 
 

       C.  Solutions (Chapter  4, 13, 18)                                                                      May 
(C6)         1.  Colligative properties; lowering the vapor pressure, Raoult’s law, 
                           boiling-point elevation, freezing-point depression, osmosis,  
                           determination of molar mass, colloids 
(C6)         2.  Concentration of Solutions; molarity, mass percentage, ppm, and  
                           ppb, mole fraction, molality, concentration of an electrolyte,  
                           conversion of molarity, moles and volume, dilution 
(C6)            3.  Solution stoichiometry and chemical analysis;  ionic and molecular       
                            species, balancing equations, mass and volume relations; empirical   
                            and titrations 

(C5)             Labs     
                           • Colligative Properties:  Freezing-Point Depression and Molar Mass   

 



Updated 9/2011  p. 6 

(C4) Descriptive Chemistry (Chapter 2, 3, 7, 25) These topics are not taught as a separate unit but are 
included throughout the course and are noted with the C4 designation in the right margin when they 
are emphasized.             
         A.  Chemical reactivity and predicting products of chemical reactions. 
          B.   Periodic Table:  relationships horizontal, vertical, alkali metals, alkaline  
                    earth metals, halogens, noble gases, and transition elements. 

 C.  Introduction to organic chemistry:  hydrocarbons and functional groups  
        (structure, nomenclature, chemical properties.  

 
(C5)  Laboratory - These topics are not taught as a separate unit but are included throughout the 
course and are noted with the C5 designation in the right margin when they are emphasized.  
 
(C6) Chemical Calculations (Chapters 2, 3, 4, 5, 10, 13, 14, 15, 16, 17, 19, 20) 
These topics are not taught as a separate unit but are included throughout the course and are noted 
with the C5 designation in the right margin when they are emphasized.  

1. Percentage composition 
2. Empirical and molecular formulas from experimental data 
3. Molar masses from gas density, freezing point, and boiling-point measurements  
4. Gas laws, including the ideal-gas law, Dalton’s law and Grahams law 
5. Stoichiometric relations using the concept of the mole; titration calculations  
6. Mole fractions; molar and molal solutions  
7. Faraday’s law of electrolysis 
8. Equilibrium constants and their applications, including their use for simultaneous equilibria  
9. Standard electrode potentials and their use; Nernst equation 
10. Thermodynamic and thermochemical calculations 
11. Kinetics calculations  

Grading Criteria  
 

Instructor’s Grading Criteria/Timetable:   

 

 Students are expected to turn work in on time.  All course work will be graded within 

a reasonable time-frame.   

 Each student will receive at least 2 grades per week.   

 Student grades will be determined by a variety of teaching/learning methods: daily 

assignments, homework, quizzes, activities, labs, projects, and tests.  

o Assignments are assigned different point values as determined by the teacher. 

 A test will be given at the completion of each chapter and/or unit.  Tests will be 

assigned different values and can range anywhere between 100-300 points, depending 

on the depth and length of the material covered, and teacher expectations.  

 Labs and Activities will have various conclusion methods: formal lab papers and 

reports, construction-paper reports and/or flip-chart reports (adapted from the 

Oklahoma Writing Project). Hands on activities. Reports/Projects will be either 

individual or group assignments.  The teacher will determine when final lab 

reports/projects are due: adequate completion time will be given. 

 Make-up Labs will need to be completed during Mastery Learning Time within 2 

weeks of the missed lab, before or after school, as designated by the teacher. 

 A Science Fair project is required in this class, but will be encouraged. 

Semester grades are calculated as: 80% of a student’s grade being tests, quizzes, various 

daily and homework assignments, labs and projects, 20% of a student’s grade is the 

semester exam.  
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 Semester test exemption(s) will be determined by MHS School Policy  

Muskogee High School Policies 

Extra Credit Policy -- 

Extra credit will be offered at the teacher discretion. 

Attendance/Tardiness  

The school’s attendance and tardy policy will be followed: 

 10 absences = course failure  (unless extreme circumstances occur and 

attendance is corrected through an attendance contract) 

Late Work Policy    

Late or makeup work is not to be completed during class time. Please pick up and 

complete any assignments during Mastery-Learning time. All work must be completed 

within 2 weeks of the absence.  

 

Mastery Learning/Tutoring 
A New Bell Schedule was implemented in 2008-2009 to provide time for mastery 

learning and for tutoring.   

 

MHS Science Tutoring Schedule: First and Third Friday of each month (7:50-

8:10am) 

 

 


