Text:

Zumdahl, Steven Chemistry, 4th edition Houghton Mifflin Company ©1997

Lab Requirements:

· Classes will meet for one double period lab each week

· All labs will be “wet” labs and students are expected to adhere to safety guidelines

· Students will typically work in groups of two

· Each student will submit their own individual lab report

· Lab Reports will consist of the following:

· Objective

· Pre-Lab Questions

· Hypothesis

· Materials & Procedure

· Observations & Data Tables

· Calculations & Charts/Graphs

· Conclusion

· Discussion Questions

Assessment:

Test or Quiz will be administered at the conclusion of each unit

Course Syllabus

	Unit 1
	Chemical Foundations

	1 week
	Zumdahl-Chapter 1

	
	scientific method, units of measurement, significant figures & calculations, dimensional analysis, temperature, density, classification of matter

	
	Suggested Lab: 

Quantitative & Qualitative Analysis

	Unit 2
	Atoms, Molecules, and Ions

	1 weeks
	Zumdahl-Chapter 2

	
	fundamental chemical laws, Dalton’s atomic theory, modern atomic theory, molecules & ions, naming of simple compounds

	
	Suggested Lab:

Determination of Iodine in Iodine Tincture

	Unit 3
	Stoichiometry

	1 week
	Zumdahl-Chapter 3

	
	atomic masses, mole concept, molar masses, percent composition of compounds, determination of chemical formulas, balancing molecular equations, stoichiometric calculations, limiting reagent

	
	Suggested Lab: 

Waters of Constitution & Hydration

	Unit 4
	Types of Chemical Reactions & Solution Stoichiometry

	1 week
	Zumdahl-Chapter 4

	
	strong & weak electrolytes, expressing solution concentration (molarity, molality & percent composition), precipitation reactions, complete ionic & net ionic equations, acid-base reactions, determination of oxidation number, redox reactions, balancing redox reactions (acidic & basic environments)

	
	Suggested Lab: 

Identifying an Unknown Hydrogen Carbonate

	Unit 5
	Gases

	1 week
	Zumdahl-Chapter 5

	
	pressure, Boyle’s law, Charles’ law, Avogadro’s law, ideal gas law, gas stoichiometry, Dalton’s law of partial pressures, kinetic molecular theory of gases, effusion & diffusion

	
	Suggested Lab: 

Molecular Mass Determination of a Volatile Liquid

	Unit 6
	Thermochemistry

	2 weeks
	Zumdahl-Chapter 6

	
	calorimetry, enthalpy, first law of thermodynamics, Hess’ law, standard enthalpies of formation, law of summation

	
	Suggested Labs: 

Principles of Calorimetry

Hess’ Law 

	Unit 7
	Atomic Structure & Periodicity

	1 week
	Zumdahl-Chapter 7

	
	electromagnetic radiation, atomic spectra, electron energy levels, atomic orbitals, quantum numbers, periodic trends (atomic radii, ionization energy, electron affinity, oxidation states)

	
	Suggested Lab: 

Atomic Spectral Lines & Flame Tests

	Unit 8
	Bonding

	2 weeks
	Zumdahl-Chapter 8 & 9

	
	types of chemical bonds, electronegativity, bond polarity, dipole moments, formation of binary ionic bonds, partially ionic character of covalent bonds, covalent bond energies, Lewis structures, resonance, VSEPR theory, localized electron model, hybridization

	
	Suggested Labs: 

VSEPR Theory/Orbital Models

Differences Between Ionic & Covalent Substances

	Unit 9
	Liquids and Solids

	2 weeks
	Zumdahl-Chapter 10

	
	Intermolecular forces, liquid state, structures and types of solids, metal structure, metal bonding, molecular solids, ionic solids, lattice energies, vapor pressure, phase diagrams (change of state, critical points, triple points)

	
	Suggested Labs: 

Spectrophotometric Analysis of O-Nitrophenol Solutions
Fundamentals of Chromatography

	Unit 10
	Properties of solutions

	1.5 weeks
	Zumdahl-Chapter 11

	
	Solution composition, solution formation, concentration determination, solubility factors, colligative properties, vapor pressure of solutions, Raoult’s law, boiling point elevation, freezing point depression, osmotic pressure, colloids, non ideal behavior of colligative properties

	
	Suggested Lab: 

Molar Mass by Freezing Point Determination

	Unit 11
	Chemical Kinetics

	2 weeks
	Zumdahl-Chapter 12

	
	Activation energy, Reaction rates, rate laws, integrated rate laws, reaction mechanisms, rate determining step, catalysis

	
	Suggested Labs: 

Chemical Kinetics: The Clock Reaction

Experimental Determination of Order of Reactants

	Unit 12
	Chemical Equilibrium

	2 weeks
	Zumdahl-Chapter 13

	
	Equilibrium defined (dynamic; physical; chemical), equilibrium constants (Kp and Kc), effect of temperature on equilibria, equilibrium expressions, heterogeneous equilibria, Le Chatelier’s Principle, 

	
	Suggested Labs: 

The Equilibration of Ethyl Acetate

LeChatelier’s Principle

	Unit 13
	Acids and Bases

	2 weeks
	Zumdahl-Chapter 14

	
	Acid and Base Strength, pH scale, calculating pH (strong acids; weak acids), calculating pKa for weak acids, polyprotic acids, acid/base properties of salts, structure and acid/base properties, acid/base properties of oxides, Arrhenius, Bronsted, and Lewis Acid-Base Models

	
	Suggested Labs: 

Determination of Ka of a Weak Acid

Potentiometric Determination of a Diprotic Acid Buffer System

	Unit 14
	Applications of Aqueous Equilibria

	2 weeks
	Zumdahl-Chapter 15

	
	Acid/Base and common ions, common ion effect, buffered solutions, buffer capacity, hydrolysis, titrations and indicators, solubility product, analysis of precipitation reactions

	
	Suggested Labs: 

Solubility of a Sparingly Soluble Salt
Qualitative Analysis of Hg2+2, Pb+2, Ag+

	Unit 15
	Spontaneity, Entropy, and Free Energy

	2 weeks
	Zumdahl-Chapter 16

	
	Entropy, Second Law of Thermodynamics, spontaneity and temperature, Free Energy, Entropy in chemical reactions, Free Energy in chemical reactions, Free Energy dependence on entropy and enthalpy, Free Energy and pressure, Free Energy and Equilibrium, Free Energy and Work, Free Energy and activation energy

	
	Suggested Labs: 

Determination of Gibb’s Free Energy

Potentiometric Determination of Some Equilibrium Constants Involving Ag+

	Unit 16
	Electrochemistry

	2 weeks
	Zumdahl-Chapter 17

	
	galvanic cells, standard reduction potentials, cell potential & effect of concentration, Nernst equation, free energy, electrolysis, electrolytic cells, Faraday’s law

	
	Suggested Labs: 

Redox Titrations

Potential Difference in a Galvanic Cell

	Unit17
	Nuclear Chemistry

	1 week
	Zumdahl-Chapter 21

	
	Nuclear stability, radioactive decay, kinetics of nuclear decay, nuclear transformations, thermodynamic stability of the nucleus, nuclear fission & fusion

	
	Suggested Lab: 

Geiger Counter & Radioactivity Measurement

	Unit 18
	Organic Chemistry

	1 week
	Zumdahl-Chapter 22

	
	organic nomenclature, alkanes, alkenes, alkynes, functional groups, aromatic hydrocarbons, polymers

	
	Suggested Lab: 

Introduction to Organic Synthesis

	Unit 19
	Review for AP Chemistry Examination

	2 weeks
	

	Unit 20
	Independent Research Topics

	4 weeks
	Suggested Labs: 

Student driven


