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OKEMOS HIGH SCHOOL 
KEY COMPONENTS TO TESTING OUT 

 
Name of course: Chemistry 
 
Course description:  
Prerequisites:  Algebra II, or concurrent enrollment in Algebra II; 9th grade Physical Science with a "C" or higher; Biology  
 
This course is designed with emphasis on chemical theory and on problem solving strategy. It is especially useful to students who will take 
chemistry in college. Laboratory exercises provide the student with hands on experience in chemical principles as well as with various types of 
chemical apparatus. Because of differences in organization of course content, switching between Chemistry and Chemistry in the Community 
during the school year is not possible after the second or third week of school.  
 
Course syllabus: The following text chapters, along with some key concepts, outline the course content. 
 
Book:  Chemistry 
Author(s):  Zumdahl and DeCoste    
Publishing Co.:  Cengage   
Copyright:   2011 
ISBN:   0-13: 978-1-285-45317-0 
 
Semester I 
 
Chapter 1 scientific method  
 
Chapter 2 measurements to correct decimal places, significant figures (counting and calculations), units of measurement and 

conversions between them, density, scientific notation, temperature conversions, dimensional analysis 
 
Chapter 3 chemical vs. physical changes and properties, compounds, elements, mixtures, methods of separation 
 
Chapter 4 historical development of atomic model including Dalton, Thomson, Rutherford and Bohr (includes description of their 

experiments), subatomic particles, isotopes, percent abundance, atomic number, mass number, atomic mass, metals, non-
metals, metalloids location on the periodic table, groups (families) such as halogens, periods, Mendeleev, periodic table 
organized by atomic number and properties 

 
Chapter 5 naming ionic compounds, polyatomic ions, naming molecular compounds, naming acids and bases, naming hydrates 
 
Chapter 6 indications of chemical change, reactants, products, writing and balancing equations, conservation of matter 
 
Chapter 7 driving forces of reactions, precipitate definition, predicting precipitates using solubility rules, writing net ionic equations, 

acid-base reactions, introduction to oxidation/reduction reactions, classifying types of chemical reactions 
 
Chapter 8  mole/mass/particle/volume conversions, empirical and molecular formulas, percent composition 
 
Chapter 9 stoichiometry: (mole-mole, mass-mass, mass-volume, mass-particle, volume-volume etc.) limiting reactants, percent yield 
 
Chapter 10 kinetic and potential energy, conservation of energy, difference between temperature and heat, specific heat, calorimetry 

calculations (Q), heats of fusion,  vaporization, formation, and solution, Hess’ law, enthalpy diagrams, thermochemical 
equations, entropy, Gibbs Free Energy and spontaneity. 

 
Chapter 11 wavelength, frequency and speed of light, Bohr and quantum mechanical model, flame tests (emission spectra), excited vs. 

ground state, orbitals, orbital diagrams, electron configurations applying the rules of aufbau, Hund’s and Pauli exclusion, 
abbreviated electron configuration and exceptions, trends in the table (ionization energy and atomic size) 
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Semester 2 
 
 
Chapter 12 types of bonds and the role of electronegativity, electron configurations of ions, ionic bonding, cations, anions, size of ions 

compared to their atoms, Lewis dot diagrams for ionic compounds, Lewis dot diagrams for molecular substances, octet rule 
and exceptions, resonance, VESPR theory, geometry of molecules 

 
Chapter 13 properties of gases, gas laws: Boyle’s, Charles’, Guy-Lussac’s, combined, ideal, Avogadro’s, Dalton’s law of partial pressure, 

kinetic molecular theory, gas stoichiometry 
 
Chapter 14 heating curves, energy calculations for phase changes, the three intermolecular forces, properties influenced by 

intermolecular forces such as vapor pressure, boiling and freezing point, evaporation rate, viscosity and surface tension, 
cohesion and adhesion of water, compare and contrast types of bonding and properties in ionic, covalent network, metallic, 
and molecular solids. 

 
Chapter 15 factors affecting solubility of solids and gases (temperature, pressure, agitation, polarity) and rate of dissolving, solute and 

solvent, saturated, unsaturated and supersaturated solutions, likes dissolves like guideline, suspensions, colloids, Molarity, 
dilution equation, stoichiometry of solution reactions, neutralization reactions, Henry’s law, colligative properties 

 
Chapter 16 properties of acids and bases, strong vs. weak acids and bases, Bronsted-Lowry definition, conjugate acid/base pairs, Kw 

expressions and calculations, pH scale and calculations, neutralization reactions, buffers, amphoteric, hydrolysis of salts, 
titration curves, equivalence points and calculations of concentration of unknowns from titrations 

 
Chapter 17 collision theory, activation energy, factors determining reaction rates, mechanisms, intermediate products, rates laws from 

experiments, equilibrium, equilibrium constants and expressions and calculations, LeChatelier's Principle, dissociation 
equations of ionic compounds, Ksp expressions and calculations, Ka and Kb expressions, use of Ka or Kb values to determine 
strength of acids and bases 

 
Chapter 18 oxidation numbers, oxidizing agents and reducing agents, balancing redox reactions by half reaction method, 

electrochemical cell parts such as anode and cathode, using table of standard reduction potentials to predict voltage and 
spontaneity, direction of electron flow and ion migration in salt bridge, differences between voltaic cells and electrolytic 
cells 

 
Chapter 19 radioactive decay, half-life, fission, fusion, examples of fission and fusion 
 
Chapter 20 naming and structural formulas of straight chain alkanes 
 
 
Final requirements 

The exam will consist of all multiple choice questions.  Half of the questions are from semester I and the other half are from semester 
II.  There are 220 questions (worth 1 point each).   

Students will be given a test packet that includes a periodic table, formulas, charts, graphs, and tables that may be needed.  (See 
attached sheet. Students will need a scientific calculator.   

Testing out of Chemistry for credit requires a score of at least 77.0%. To be considered for AP chemistry, a score of 90% or more is 
required.  To be considered for AP biology, a score of 80% or more is required. 
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Chemistry Supplement Sheet 
              

Atomic Weight (ave.)  =  ∑(%abundance x mass)    
                    

Polyatomic Ion Chart 
Ions with a -1 ox. #   Ions with a  -2 ox. # 
benzoate C7H5O2-1 hydrogen sulfide HS-1 hydrogen 

phosphate 
HPO4-2 

iodate IO3-1 hydrogen sulfate HSO4-1 dichromate Cr2O7-2 
acetate C2H3O2-1 hydrogen sulfite HSO3-1 carbonate CO3-2 
hydroxide OH-1 thiocyanate SCN-1 chromate CrO4-2 
perchlorate ClO4-1 dihydrogenphosphate H2PO4-1 oxalate C2O4-2 
chlorate ClO3-1 bicarbonate  HCO3-1 sulfite SO3-2 
Chlorite ClO2-1 cyanide CN-1 sulfate SO4-2 
hypochlorite ClO-1   silicate SiO3-2 
nitrate NO3-1 Ion with a   +1 ox. # Ions with a   -3 ox. # 
nitrite NO2-1 ammonium NH4+1 borate BO3-3 
permanganate MnO4-1 Hydronium H3O+1 phosphate PO4-3 
 
    Hydrocarbon Prefixes            Oxyacids 

# carbons Prefix # carbons Prefix 
 1 meth 6 hex 

2 eth 7 hept 
3 prop 8 oct 
4 but 9 non 
5 pent 10 dec 

           
Molecular Prefixes             

# of atoms Prefix # of atoms Prefix 
 1 mono 6 hexa 

2 di 7 hepta 
3 tri 8 octa 
4 tetra 9 non 
5 penta 10 deca 

 
 

K = OC + 273                           1 mole = 6.02 x 1023      1 mole occupies 22.4 L at STP             
 
 
 moles  =      mass 
                   molar mass 
 

 
% Yield =      Actual     x 100        1 cal  = 4.184 J           
      Theoretical 

Q = heat =  m · c ·  ∆T  
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CH2O(s) = 2.11 J/g · °C                 CH2O(l) = 4. 18 J/g · °C    CH2O(g) = 2.00 J/g · °C   
 
 
ΔHvap for water = 40.7 kJ/mol       ΔHfus for water = 6.01 kJ/mol  
    = 2260 J/g                    = 332 J/g  
 
ΔH° = ΔH°(products) - ΔH°(reactants)    ∆G = ∆H - T∆S  (convert to K)    
 

c = λν    where c = 2.998 x 108 m/s 
 
 

Boyle’s Law   P1V1  = P2V2         Combined Gas Law      P1V1  =  P2V2     (T in K) 
                                     T1          T2 
 

Charles’ Law    V1   =   V2                    Ideal Gas Law  PV = nRT 
   T1        T2   (T in K)    V in L, T in K, n = # of moles 
        R = 0.08206 L atm/ mol K      
Gay – Lussac’s Law    P1     =      P2    R = 62.36 L mmHg/mol K 
                                      T1                T2   (T in K)  
 
Avogadro’s Law   V1  =  V2   
         n1      n2   Dalton’s Law PT = P1 +  P2 + …  
                             
  

Standard Pressure = 760 mm Hg = 1 atm = 101.3 kPa            Standard Temperature = 0°C = 273 K 
 
molarity = moles of solute   Dilution Equation:     M1V1 = M2V2  

                     L of solution                                        
 
MH+ VH+  =  MOH- VOH-  

 
Strong Acids Strong Bases 
HCl  HClO4 

HI  H2SO4  
HBr  HNO3 

HClO3 

Group 1 hydroxides 
Ca, Sr, and Ba hydroxides 

 
pH = - log [H3O+]  [H3O+] [OH-] =  1 x 10-14 
 
pOH = - log [OH-]  pH + pOH = 14 
 
E°redox = E°ox + E°red 

 
 
 


