Course Outline
*Labs that are listed and specific homework problems that are assigned may be changed at the teacher’s discretion.
Fall Semester
Unit 1:  Chemical Foundations




                 2 weeks


Chapter 1 (p. 1-30)

Topics:

Measurement and units, dimensional analysis, uncertainty, significant digits, classification of matter

Homework Problems:
Chapter 1:  1, 4, 6, 10, 19, 20, 21, 24, 28, 31, 32, 38, 42, 50-52, 54, 56, 59, 61, 63, 66-72, 76, 78- 83, 86, 90-94

Laboratory Experiments:
Copper to Copper
Intro to Guided Inquiry-Is it 1.0 M NaCl
How Many Atoms Thick?

% Copper in a Penny
Mystery Indicators
Unit 2:  Atomic Structure and Periodicity



                 3 weeks


Chapter 2 (p. 39-57) 


Chapter 3 (p. 77-85)


Chapter 7 (p. 275-320)

Topics:
Early history of chemistry, law of conservation of mass, Dalton’s atomic theory, Avogadro’s hypothesis, early experiments to characterize atomic structure, modern view of the atom, atomic masses, electromagnetic radiation, Planck, photons, dual nature of light, DeBroglie equation, continuous vs. line spectra, Bohr atom, Heisenberg uncertainty principle, electron configurations, quantum numbers, orbital shapes and energies, electron spin and Pauli principle, Aufbau principle, Periodic trends, alkali metal properties

Homework Problems:

Chapter 2:  1, 5, 6, 18, 21-23, 27-30, 41-46, 50-54, 72-74, 93

Chapter 3:  13, 27, 28-31, 34, 36

Chapter 7:  2, 4, 5, 6, 20, 21, 32, 34, 38, 46, 48, 50, 53-55, 58, 64, 72, 74, 80, 84, 86, 88, 90, 96, 98-100, 120-124, 130, 138, 140

Laboratory Experiments:
Flame Test

An Activity Series

Demonstrations:
Atomic Emission Spectrum
Unit 3:  Chemical Bonding and Organic Chemistry


       3 weeks


Chapter 2 (p. 57-68)


Chapter 3 (p. 86-96)


Chapter 8 (p. 329-381)


Chapter 9 (p. 391-417)

Topics:
Types of bonds, naming compounds (ionic, covalent, and organic), empirical/molecular formulas, electronegativity, electron affinity, ionization energies, bond polarity and dipole moment, electron configurations and sizes of ions, formations of ionic compounds, ionic character of covalent bonds, model of covalent bond energies, bond energies, localized electron bonding model, Lewis structures, exceptions to octet rule, resonance, VSEPR model, hybridization, molecular orbital model, introduction to organic chemistry

Homework Problems:
Chapter 2:  10, 11, 55-61, 64, 66, 75

Chapter 3:  22, 40, 44, 48, 54, 62, 68, 69, 70, 72, 74, 76, 80

Chapter 8:  1, 6, 7, 10, 16, 20, 22, 24, 26, 33, 35, 38, 40, 42, 44, 68, 72, 73, 78, 80-82, 86, 91, 92, 94, 96, 98, 102, 110, 112, 114, 131, 132

Chapter 9:  5, 22, 28, 33, 44, 53, 56, 60

Laboratory Experiments:

VSEPR Model Building

Determining the Formula of a Hydrate

Inquiry Lab:  Determining the %CO2 in an Alka Seltzer

Unit 4:  In-Depth Studies of the States of Matter


                 3 weeks


Chapter 5 (p. 179-190, 194-216)


Chapter 10 (p. 425-474)

Topics:

Pressure, Boyle’s law, Charles’ law, Gay-Lussac’s law, Ideal gas law, Dalton’s law of partial pressure, kinetic molecular theory, effusion and diffusion, real gases, dipole-dipole interactions, hydrogen bonding, London forces, liquid state, types of solids, metallic bonding, network solids, vapor pressure, change of state, phase diagrams

Homework Problems:
Chapter 5:  9, 24, 28-31, 34, 38, 40, 44, 48, 52, 62, 66-68, 77, 79, 81, 82, 84, 86, 129

Chapter 10:  2-5, 10, 14, 19, 23, 30, 31, 32, 33, 34, 36, 37, 40, 61, 62, 74, 91-93

Laboratory Experiments:
Gas Laws
Molecular Mass of a Volatile Liquid

Molecular Mass of a Gas 
Unit 5:  Properties of Solutions




                2 weeks

Chapter 4 (p. 127-140)


Chapter 11 (p. 485-519)

Chapter 15 (p. 717-724)

Topics:
Composition of solutions, factors affecting solubility, electrolytes and nonelectrolytes, molarity, molality, mole fraction, colligative properties, Raoult’s law, Henry’s law, freezing point depression, boiling point elevation, osmotic pressure, colloids

Homework Problems:
Chapter 4:  2, 18, 21, 22, 24, 27, 28, 32

Chapter 11:  6, 8-10, 12, 18, 21, 26, 28, 30, 32, 38, 39, 46, 48, 52, 53, 58, 60, 62, 64, 66, 68, 70, 83, 93, 95, 101, 102

Chapter 15: 75-83, 90, 92, 98, 100, 101

Laboratory Experiments:
Colorimetric Analysis
Gravimetric Analysis of a Chloride Sample
Demonstrations:
Quick Freeze:  Freezing Point Depression
Unit 6:  Stoichiometry and Chemical Reactions


                 3 weeks


Chapter 3 (p. 96-115)


Chapter 4 (p. 140-170)


Chapter 5 (p. 190-194)

Topics:

Chemical equations and stoichiometric calculations, reaction types, limiting reagent calculations, percent yield, percent purity, precipitation reactions, acid/base reactions, oxidation/reduction reactions
Homework Problems:
Chapter 3:  1, 8, 11, 84, 86, 89, 95, 104, 106, 109, 118, 122, 143

Chapter 4:  5, 38, 44, 45, 51, 56, 58, 61, 68, 72, 74, 76, 81, 82, 83, 86, 112, 114, 115

Chapter 5:  36, 51, 56, 58, 96, 104, 110, 116, 118

Laboratory Experiments:
Molar Volume of a Gas
Solubility of Ionic Compounds

Nine Solution Identification

Oxidation Reduction Titrations

Analysis of Commercial Bleach

Demonstrations:
The Mirrored Flask

Oxidation States of Manganese

Redox Titration

Unit 7:  Electrochemistry





                 2 weeks


Chapter 17 (p. 791-829)

Topics:
Galvanic cells, standard reduction potentials, cell potential, electrical work and free energy, cell potential and concentrations, batteries, corrosion, electrolysis, commercial electrolytic processes

Homework Problems:
Chapter 17:  1, 3, 5, 11, 13, 17, 18, 23, 27, 28, 34, 42, 44-46, 51, 56, 57, 69, 71, 77, 79, 82, 84, 89, 92, 102, 108, 120, 126

Laboratory Experiments:

Electrochemical Cells
Electrolysis of Potassium Iodide 

