Chemistry Outline

The following is a general outline of the units that will be covered in Chemistry

Introduction:  Chemistry and Society.  This unit is to help you gain an understanding of the important role that chemistry plays in many of our society’s most pressing problems.  It will also utilize thinking tools that will be useful in many other areas of study.

IA.  Observation and Calculation 

1. Define Chemistry (sec 1.1)

2. Compare and apply strategies for solving problems in Chemistry (sec 1.7)

3. Differentiate between accuracy and precision (sec 1.8)

4. Realize that success in solving chemistry problems lies in knowledge and practice – lot of practice 

5. Convert between decimal and scientific notation (sec 1.8)

6. List and use the SI base units for mass, length, time, and temperature (sec 1.7)

7. Express and convert quantities using the common SI prefixes (sec 1.7)

8. Use significant digits to express the exactness of measurements (sec 1.8)

IB.  Chemical classification

1. Describe and distinguish between heterogeneous and homogeneous materials, substances, mixtures, and solutions

2. Describe and give examples of elements and compounds (sec 1.4)

3. Classify examples of matter (sec 1.4)

4. Classify changes in matter as physical or chemical

5. Distinguish between extensive, physical, intensive and chemical properties (sec 1.6)

6. Describe endothermic and exothermic processes and state the function of activation energy (p. 529)

IC.  Atomic Structure

1. State a brief history of atomic theory (sec 2.1)

2. Name the parts, charge, and approximate mass of the atom (sec 2.2)

3. Calculate selected problems using mass numbers and isotopes (sec 2.3)

4. State the Law of Conservation of Mass

5. Define Atomic Number, Atomic mass, and show their relationship to isotopes (sec 2.3)

6. Use Schrodingers work to develop a mental model of the atom using charge clouds (sec 7.5)

7. Draw the electron dot diagram for the first 20 elements (sec 9.1)

8. Define the 4 quantum numbers and explain their effect on the charge cloud (sec 7.6-7.7)

9. Draw the electron configuration of any element (sec 7.8)

ID.  Periodic Law

1. List early attempts at classification of the elements

2. Explain the basis for the arrangement of the periodic table (sec 2.4 & 8.1-8.2)

3. Use the periodic table to predict physical and chemical properties of elements such as; atomic size, reactivity, ionization energy, and oxidation numbers (sec 8.3)

4. Use the periodic table to predict electron configurations (sec 7.8)

5. List the various families of elements along with specific similarities and differences of properties within the families (sec 8.6)

6. Predict the stability of atoms using the octet rule (sec 9.4)

7. Describe the factors that affect ionization energy (sec 8.4)

8. Define the shielding effect and explain its importance to the reactivity of atoms (p. 270 & 295)

IIA.  Chemical Bonding

1. Identify the type of bonding between two elements given their electronegativities (sec 9.5)

2. List the factors that influence electronegativity and recognize it as a periodic property of the elements 

3. Differentiate among properties of ionic, covalent, and metallic bonds 

4. Define a double and triple bond (p. 339)

5. Give examples of how the electron par repulsion theory helps explain the shapes of molecules (sec 10.1)

6. Draw the Lewis dot diagrams for simple molecules (sec 10.1)

7. Identify and describe the basic shape of simple molecules (sec 10.1)

IIB.  Formulas

1. List the symbols of common elements (sec 2.6)

2. Write simple formulas for chemical compounds using oxidation numbers (p.122)

3. Name common compounds for which formulas are given and vice versa (sec 2.7)

4. Define a formula unit 

IIC.  The Mole

1. Use scientific notation to express and evaluate large and small measurements

2. Use the factor label method in calculations (per IA) 

3. Calculate the formula mass of any given substance sec 3.2)

4. State Avagadro’s number (sec 3.2)

5. Define the mole concept (sec 3.2)

6. Determine the number of moles in a given mass of a specific substance (sec 3.2)

7. Calculate the percentage composition of any given compound (sec 3.5)

8. Determine an empirical formula given the molecular mass and the empirical formula (sec 3.6)

9. Find the molecular formula given the molecular mass and the empirical formula (sec 3.6)

10. Determine the percentage of water in a hydrate (p. 60 & 952)

IID.  Chemical Reactions and Equations

1. Write and balance equations representing five different classifications of reactions (sec. 4.4; pg. 135-130

2. Solve problems based on mass relationship in chemical equations (IIC + CH#3)

3. Calculate the experimental error in order to compare lab results to theoretical results (sec. 3.10)

IIIA.  Kinetic Theory

1. List and explain the basic assumptions of the kinetic theory(sec 5.7 and pg 419)

2. Relate pressure to molecular motion (sec 5.2)

3. Relate temperate and energy transfer to molecular motion (sec. 5.3)

4. Determine the relative velocities of gas molecules at the same temperature – RMS speed (Pg 183)

5. Differentiate among the four states of matter – you should know these!

6. Describe characteristics of substances in each of the three common states of matter in terms of the kinetic theory and bonding in the substances – think about it!

IIIB.  Solids - Chapter 11

1. Describe the characteristics of all solid substances (sec. 11.1)

2. Explain the relationship of melting point to bonding type and crystal type (11.4 &11.6)

3. Distinguish between hydrate ions and anhydrous substances 

IIIC.  Liquids - 

1. Explain the properties of liquids and changes of state in terms of the kinetic theory (sec. 11.1)

2. Define melting point and boiling point in terms of vapor pressure (pg 444)

3. list the conditions for liquification of gases (pg. 448-449)

4. Define critical temperature and critical pressure (pg 448-449)

5. Use Le Chatelier’s Principle to explain reversible changes of state in a closed system  (sec. 14.5)

6. Determine the relationship between energy and change of state and perform related calculations (pg 210 and pg 449-452) 

7. Use polarity to explain hydrogen bonding (pg 422)

8. Explain the unique properties of water in terms of its molecular structure (CH. 11)

9. Explain surface tension and capillary rise on the basis of unbalanced surface forces  (pg. 422) 

IIID.  Gases

1. Convert between the Kelvin, Fahrenheit, and Celsius temperature scales (pg 17-19)

2. Solve volume-pressure variation problems using Boyle’s Law (Sec 5.3)

3. Utilize Dalton’s Law of Partial Pressure to find the dry volume of a gas collected over water (Sec 5.6)

4. Solve volume-temperature variation problems using Charles’ Law (Sec 5.3)

5. Determine the volume of gas under changing conditions of temperature and pressure (Sec 5.4) 

6. Explain Graham’s Law and use it to determine relative rates of diffusion of various gases (Pg 185)

7. Determine the molar volume of a gas by means of Avagadro’s Principle (Sec 5.5)

8. Find the 4th Variable given and three of pressure, temperature, volume and # of particles of a gas by use of the Ideal Gas Equation (sec 5.5)

9. Find the volume or mass of reactants or products involving gases given the mass or volume of one or more of the reactants or products under standard and non-standard conditions (Sec 5.5)

IVA.  Solutions

1. Describe and explain the process of solvation, dissociation, and dissolving (lecture)

2. Discuss factors affecting the solubility of one substance in another (Lecture)

3. Solve problems involving molar and molal concentrations (Sec 12.3)

4. Differentiate among the characteristics of solutions, suspensions, and colloids (Sec 12.8)

5. Solve boiling point elevation and freezing point depression problems (Pg 484-48g)

6. Distinguish between unsaturated, saturate and supersaturated solutions (Sec 12.1)

IVB.  Reaction Rates

1. Define a reversible reaction (Sec 13.1 and Lecture)

2. Define reaction rate (Sec 13.1 and Lecture)

3. List and describe factors which affect reaction rate (Sec 13.1 and Lecture)

4. Explain reaction mechanism (Lecture)

5. Develop an equilibrium constant for a simple reaction (Sec 14.1 and Lecture)

6. Explain the relationship of Le Chatelier’s Principle and chemical equilibrium (Lecture and demo)

IVC.  Acids, Bases, and Salts

1. List the differences and similarities between Arrhenius, Bronsted-Lowry, and Lewis Acid-base theories (Pg 115 & 530, Pg 117, and Pg 631)

2. Identify from formulas the names of common acids and bases (Lecture)

3. Determine the acid-base behavior for given elements (lecture)

4. Define and give examples of common salts (Lecture, pg 119)

5. Define the equilibrium constant expression for an acid and calculate selected problems (Sec 15.5/15.6, Lecture)

6. Define Kw and use it in related problems (Lecture)

7. Distinguish between weak and strong acids and bases (Lecture)

8. Define and solve pH problems with the use of logarithms (Lecture)

