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"CHEMISTRY SURVIVAL GUIDES" is a series of study guides designed for both student and teacher usage in order to emphasize the key concepts of a first-year, college level chemistry course.   All of the major topics found in most chemistry textbooks and standardized chemistry tests, such as the American Chemical Society exam, are addressed in this series.  The focus is to demonstrate recurring patterns in chemical behavior and structure found throughout subsequent topics.  The materials are organized into 12 logical, integrated units.  Each guide contains essential terminology, appropriate mathematical relationships, illustrations, sample and practice problems, and key objectives to be mastered.  Advanced topics, such as acid-base chemistry, nuclear chemistry, thermodynamics and equilibrium, are merged with other related concepts to allow them to be incorporated into a high school chemistry course.  Usually time constraints make it difficult for these topics to be addressed.  A brief synopsis of each unit is described below:

Unit 1: What is Chemistry?
This introductory unit provides an overview of chemistry, the scientific method and the role of chemists.  Methods of classifying matter and energy, and the changes they undergo are emphasized.  The origin of elemental names and symbols is discussed to introduce the language of chemistry.

Unit 2: Mathematical Relationships in Chemistry
Mathematics is the second language of chemistry, and this unit focuses on quantitative descriptions of chemical concepts.  A logical approach to solving problems and making SI conversions, using dimensional analysis is illustrated.  Density relationships and operations with significant figures and scientific notation are discussed.  Graphical analysis and interpretation of experimental errors are included.

Unit 3: The Language of Chemistry
How chemists represent chemical formulas and name substances are explained from the perspective of how these are derived.  The periodic table is used to predict the charges and formulas of a monatomic and polyatomic ions.  Methods for writing formulas and naming chemical compounds are presented using oxidation numbers.

Unit 4: The Mole
Mole, mass or volume ratios based on a chemical formula are used to determine the experimental proportions of the elements present in a compound.  Calculations of percent composition by mass, empirical formulas, true molecular formulas, formulas of  hydrated compounds and molarity of a solutions are illustrated. 

Unit 5: Chemical Equations
How to write balanced chemical equations by various methods is presented.  Classifying a reaction as one of several basic types, and predicting products that could form, given only the reactants is emphasized.  Determining the mole, mass, atom, gas/solution volume ratios or heat loss or gain between reactants and products from a balanced formula equation is shown.  Calculations are used to find which reactant is in excess and how to use this limiting factor to determine the amount of product(s) that will be formed.

Unit 6: Atomic Structure & Nuclear Chemistry
An understanding of chemical behavior is obtained by studying its dependence on atomic structure.  An overview of the important persons/experiments associated with the development of the atomic theory and the discovery of subatomic particles and their properties is provided.  The electrical nature of the atom and number of subatomic particles are investigated.  Nuclear changes and radioactive decay are related to atomic stability.   Electron energy level changes and their relationships to the frequency, wavelength or energy of a photon of EMR are determined.

Unit 7: Electron Structure & Periodic Table
Correlations between electron configurations, orbital notations and dot diagrams and chemical behavior are explored.  The patterns of atomic structure and properties of the elements based on their position on the periodic table are developed.  Reactivity of metals, nonmetals and metalloids in terms of electron structure are used to summarize the key characteristics of the representative elements.

Unit 8: Chemical Bonding & Molecular Geometry
Predicting the type of bonds formed between two atoms and describing the properties of each type of bond are explained.  Methods of representing the various types of bonds and different theories, such as hybridization, isomers and resonance, are discussed.  Molecular shapes, bond angles and polarity of molecules are used to explain the differences in properties based on the type and strength of  intermolecular forces.

Unit 9: Gas Laws and the Kinetic Molecular Theory

The differences between a solid, liquid and a gas on the molecular level are discussed.  Mathematical relationships to determine gaseous pressure, temperature, molecular velocity, volume or number of moles of a gas when experimental conditions change are illustrated.  Further calculations of the molar mass, molar volume or density of a gas using the gas laws are demonstrated.  The gas laws are used to solve stoichiometry problems involving gaseous reactants or products.

Unit 10:  Solids, Liquids & Phase Changes

Phase changes, such as evaporation and condensation, are examined as physical equilibrium systems and Le Chatelier's principle is applied to analyze how the system responds.  The driving forces towards lower enthalpy or higher entropy are related to the spontaneous reaction.  Phase diagrams and heating curves are used to determine melting points, boiling points, critical temperatures, critical pressures and triple points for any substance at various experimental conditions.  Conditions that favor the formation of solids, liquids or gases are discussed.

Unit 11:  Solution Chemistry

The concept of solubility is examined in terms of the degree of saturation, what factors effect the rate of dissolving of a solute, and the relationship between pressure, temperature and solubility.  Colligative effects on a pure solvent are explained.  Common properties of acids, bases and salts, as well as the sources, reactions and interactions of acid rain in the environment is analyzed.  The equilibrium between concentrations of the hydronium and hydroxide ions in solutions is studied and related to the pH values.  Kw, Ka and Ksp calculations are used to predict the degree of ionization in solutions.  How electrochemical cells produce electricity and how electricity is used to produce chemicals is explored. 

Unit 12: Organic Chemistry
The complexity of bonding in carbon compounds is studied.  Methods of naming organic compounds using the IUPAC system, how to draw structural formulas and how to recognize the different classes of organic compounds is addressed.  Descriptions of the general types of organic reactions that can occur are used to predict chemical changes that will take place. 

