CHE104 - Chapters 1-9
Chapter 1: Matter and Measurement
At the end of Chapter 1, students should be able to:
1. Describe the three states of matter.
2. Classify matter as a pure substance, mixture, element, or compound.
3. Report measurements using the metric units of length, mass, and volume.
4. Use significant figures.
5. Use scientific notation for very large and very small numbers.
6. Use conversion factors to convert one unit to another.
7. Convert temperature from one scale to another.
8. Define density and specific gravity and use density to calculate the mass or volume of a substance.

Chapter 2: Atoms and the Periodic Table
At the end of Chapter 2, students should be able to:
1. Identify an element by its symbol and classify it as a metal, non-metal, or metalloid.
2. Describe the basic parts of an atom.
3. Distinguish between isotopes and calculate atomic weight.
4. Calculate the average atomic mass of an element given abundance and isotopic masses.
5. Describe the basic features of the periodic table.
6. Understand the electronic structure of the atom.
7. Write an electronic configuration for an element and relate the location of an element in the periodic table to its electronic structure.
8. Draw an electron-dot symbol for an atom.
9. Use the periodic table to predict the relative size and ionization energy of atoms.

Chapter 3: Ionic Compounds
At the end of Chapter 3, students should be able to:
1. Describe the basic features of ionic and covalent bonds.
2. Use the periodic table to determine whether an atom forms a cation or an anion, and determine the charge using the group number.
3. Describe the octet rule.
4. Write formulas and names for ionic compounds.
5. Construct chemical formulas for ionic compounds from the known charges of the ions.
6. Construct chemical formulas for ionic compounds from the name of the compound.
7. Name ionic compounds from the chemical formula.
8. Describe the properties of ionic compounds.
9. Memorize the names, formulas, and charges of common polyatomic ions and name compounds that contain them.

Chapter 4: Covalent Compounds
At the end of Chapter 4, students should be able to:
1. Recognize the bonding characteristics of covalent compounds.
2. Draw Lewis structures of covalent compounds.
3. Draw Lewis structures of covalent compounds - double and triple bonds.
4. Draw Lewis structures of covalent compounds - Octet rule exceptions.
5. Draw resonance structures for some ions and molecules.
6. Name covalent compounds that contain two types of elements.
7. Name covalent compounds that contain two types of elements - Formula from the name.
8. Predict the shape around an atom in a molecule.
9. Use electronegativity to determine whether a bond is polar or non-polar.
10. Determine whether a molecule is polar or nonpolar.

Chapter 5: Chemical Reactions
At the end of Chapter 5, students should be able to:
1. Write and balance chemical equations.
2. Classify chemical reactions as combination, decomposition, single replacement, double replacement, and/or redox.
3. Define oxidation and reduction and recognize the components of a redox reaction.
4. Define mole and use Avogadro's number in calculations.
5. Calculate the formula weight and molar mass and relate the mass of a substance to its number of moles.
6. Carry out mole and mass calculations using chemical equations.
7. Identify limiting reagent problems and determine the limiting and excess reactants.
8. Calculate percent yield.

Chapter 6: Energy Changes, Reaction Rates, and Equilibrium 
At the end of Chapter 6, students should be able to:
1. Define energy and become familiar with the units of energy.
2. Convert between units of energy using dimensional analysis.
3. Use bond dissociation energy (BDE) trends to predict bond strength.
4. Draw energy diagrams.
5. Describe energy changes in a reaction and classify reactions as endothermic or exothermic.
6. Predict the effect of concentration, temperature, and the presence of a catalyst on the rate of a reaction.
7. Describe the basic features of chemical equilibrium and write an expression for an equilibrium constant.
8. Perform equilibrium constant calculations.
9. Use Le Chatelier's principle to predict what happens when equilibrium is disturbed.
a. Use Le Chatelier's principle and reaction rates to explain the regulation of body temperature.

Chapter 7: Gases, Liquids, and Solids
At the end of Chapter 7, students should be able to:
1. Measure pressure and convert one unit of pressure to another.
2. Describe the relationship between the pressure, volume, and temperature of a gas using gas laws.
3. Describe the relationship between the pressure, volume, and temperature of a gas using gas laws – calculations.
4. Write the equation for the ideal gas law and use it in calculations. 
5. Use Dalton's law to determine the partial pressure and total pressure of a gas mixture.
6. Determine the types of intermolecular forces in a compound and how these forces determine a compound's boiling point and melting point.
7. Describe the properties of a liquid, including vapor pressure, viscosity, and surface tension.
8. Describe the features of different types of solids.
9. Define specific heat and use specific heat to determine the amount of heat gained or lost by a substance.
10. Describe the energy changes that accompany phase changes in states of matter.
11. Interpret the changes depicted in heating and cooling curves.

Chapter 8: Solutions
At the end of Chapter 8, students should be able to:
1. Describe the fundamental properties of a solution and determine whether a mixture is a solution, colloid, or suspension.
2.  Classify a substance as an electrolyte or non-electrolyte.
3. Predict whether a substance is soluble in water or a nonpolar solvent.
a. Solubility rules for ionic compounds – Practice
4. Predict the effect of temperature and pressure on solubility.
5. Calculate the concentration of a solution and prepare a dilute solution.
6. Colligative properties - describe the effect of dissolved particles on the boiling point and melting point of a solution.
7. Colligative properties - describe the effect of dissolved particles on the boiling point and melting point of a solution - calculations.
8. Describe the process of osmosis and how it relates to biological membranes and dialysis.

Chapter 9: Acids and Bases
At the end of Chapter 9, students should be able to:
1. Identify acids and bases and describe their characteristics.
2. Write equations for acid-base reactions.
3. Relate acid strength to the direction of equilibrium of an acid base reaction.
4. Define the acid dissociation constant and relate its magnitude to acid strength.
5. Define the ion-product of water and use it to calculate the hydronium or hydroxide ion concentration.
6. Calculate pH and describe the fundamental features of a buffer.
7. Use a titration to determine the concentration of an acid or a base.


