Topic / State Science Standards
Performance Objectives / Competencies
Activities/Inquiry Based Labs

**The Inquiry Portion of the SC State Science Standards is addressed throughout these activities.


Course description for Chemistry College Preparatory

Course Code:  3231

Chemistry I is not to be considered a repeat of information covered in physical science. It will, instead, build on concepts already established in the minds of students. The purpose of this course, therefore, is to allow the students to discover and work with the relationships that are fundamental to chemical reactions and the structure of matter.  It will provide the students with the tools needed to function as chemically literate citizens and be prepared for the challenge of the more rigorous chemical principles typical of college and university courses.  The lab experience will provide opportunities to master concepts, use problem solving skills and apply them to real-world situations.  Topics studied will include dimensional analysis, writing and balancing chemical equations, stoichiometric calculations, gas laws, atomic theory, the periodic system, chemical bonding, solutions and solubility, calorimetry and acid/base chemistry.  Investigative, hands-on lab activities that address the High School inquiry standards are an integral part of this course. 

Recommended Prerequisities:  Has earned a unit in Physical Science, and Algebra I or Math Tech I and II



Chemical Safety

Inquiry

Chem:  C1c


1. Include safety hazards as a part of every chemical operation. (1) 

2. Define, interpret, and apply classifications of flammability, toxicity, health, and reactivity.

3. Be able to read and interpret the MSDS for a particular material. (3)

4. Wear or use personal protection equipment (i.e. gloves, hoods, goggles, etc) (1)

5. Locate and operate emergency equipment (i.e.  shower, eyewash, fire alarm, fire extinguisher, fire blanket) (1) 

6. Be able to take appropriate measure should an accident or injury occur.

7. Dispose of waste in a safe and environmentally correct manner. (1)
· NOTE:  A REQUIRED SAFETY PROGRAM MUST BE IMPLEMENTED FOR STUDENTS PRIOR TO INITIAL LAB ACTIVITY.  SAFETY SHOULD BE ADDRESSED THROUGHOUT THE COURSE IN EVERY UNIT OF STUDY.

· Safety Video (ACS, ITV or other comparable)

· Safety Contract and Safety Test

Atomic Structure

Chem:     A1ab

                B3a

                C2d

Physics:  C3ab


1. Interpret Dalton’s atomic theory in terms of the Laws of Conservation of Mass, Constant Composition, and Multiple Proportions.

2. Based on the quantum theory, write electron configurations for the representative elements.

3. Describe the wave-particle duality of matter.

4. Use Bohr’s model of the atom to explain the bright line spectrum in terms of electrons moving between energy levels.

5. Describe and identify the regions of the electromagnetic spectrum in terms of wavelength and energy.


· Conservation of Mass Lab

· Flame Test Lab

· Spectra Emission Demo/Lab



Periodicity

Chem:    B2a-c
1. Relate the position of an element on the periodic table to its electron configuration.

2. Identify trends of the periodic table (ionization energy, electronegativity, electron affinity, and relative size of atoms and ions).
· Building Models

· Graphing Trends/Properties

· Create periodic table based selected properties

· Element Cards (element stats), element balls, element cubes.



Chemical Bonding

Chem:  B1a

             B3d

             B4abd

             B5a

             C1a
1. Draw Lewis dot structures for simple molecules.  

2. Relate electronegativity and ionization energy to the type of bonding an element is likely to undergo.  

3. Predict the shape of simple molecules and their polarity.

4. Identify the types of intermolecular forces present based on molecular geometry and polarity.

5. Explain how intermolecular forces affect the physical properties of compounds (water).

6. Predict chemical formulas based on the number of valence electrons and oxidation numbers.

7. Name and write the chemical formulas for simple ionic and molecular compounds, including those that contain common polyatomic ions.
· Chem Puzzle Activities (cations/anions)

· Molecular Model Kit Lab

· Compare evaporation rates and compare to intermolecular forces (acetone, water, alcohol, etc)



Chemical Reactions and Stoichiometry

Chem:  C1b(1-3)

             C2b

             C3b
1. Predict, write, and balance chemical equations by inspection.

2. Recognize synthesis, decomposition, single displacement, double displacement, and combustion reactions.

3. Use the mole concept to determine the number of particles, mass, and gaseous volume of substances in a chemical reaction.

4. Determine molar mass, percent compositions, empirical formulas, and molecular formulas.

5. Calculate mass-mass, mass-volume, and volume-volume, and limiting reactant problems for chemical reactions.

6. Calculate percent yield in a chemical reaction.

7. Discuss how chemical reactions affect the environment (ozone, UV rays, hazardous materials, carcinogens, acid rain, and radon).
· Types of Reactions Lab

· Percent Composition Lab

· Empirical Formula Lab

· Stoichiometry Lab (limiting reactant – smores, etc)

· Percent Yield Lab

· Christmas Tree Ornament

· MOLE DAY ACTIVITIES

· Research project or paper

Gases and Kinetic Molecular Theory

Chem:  B5a

Phys:   B3a
1. Using the Kinetic Molecular Theory explain the relationship between pressure, volume, temperature and number of particles in a gas sample.

2. Explain the relationship between temperature and average kinetic energy.

3. Perform calculations using the ideal gas law.

4. Interpret Dalton’s Law of Partial Pressures and use it to calculate partial pressures and total pressures.

5. Solve gas law problems concerning changes in gas pressure, volume, or temperature.
· PTV board, craft stick

· Boyles and Charles Law

· Vapor-Density Lab

· Molar Mass of a Gas Lab (butane)

· Molar Volume Lab

· Dry Ice Demo’s

· Bell Jar/Vacuum Pump Demo

· Marshmallow syringe hands on activity

Solutions

Chem:  B4cef
1. Describe the process by which solutes dissolve in solvents.

2. Describe the dynamic equilibrium that occurs in saturated solutions.

3. Calculate concentration in terms of molarity, molality, and percent mass.

4. Use a solubility curve to determine saturation values at different temperatures.

5. Calculate the freezing point depression and boiling point elevation of a solution.

6. Write net ionic equations for precipitation reactions in aqueous solution.
· Demonstration of supersaturated solutions (fudge)

· Freezing Point Depression (Ice Cream) Labs

· Solubility Lab

· Crystallization Lab

Acids and Bases

Chem:  C3a(1-6)
1. Recognize acids and bases in terms of the presence of hydronium and hydroxide ions and relate their concentrations to the pH scale.

2. Compare and contrast the nature, behavior, concentration, and strength of acids and bases

3. Name and write the formulas for binary and oxy-acids.

4. Explain how indicators are used in titrations.

5. Perform a strong acid strong base titration to identify the equivalence point by color change.

6. Calculate the pH and pOH of aqueous solutions using the hydronium or hydroxide ion concentration.

7. Discuss acid/base chemistry and its applications to consumer products.
· Indicators and pH Labs

· Neutralization Lab

· Electrical Conductivity Demo

· Titration Lab

· Determination of pH of household products



Equilibrium and Kinetics

Chem:   C4a-c
1. Discuss the factors that affect the rate of a chemical reaction.

2. Explain rates of reaction in terms of collision frequency, energy of collisions, and orientation of colliding molecules.

3. Define the role of activation energy in a chemical reaction.

4. Analyze the effects of temperature, particle size, stirring, concentration, and catalysts on reaction rates.

5. Apply the concepts of reaction rates to phenomenon encountered in everyday life (food spoilage, storage of film, batteries, and digestive aids). 

6. Predict shifts in equilibrium using LeChatelier’s Principle.
· Blue bottle, Clock Reactions Lab

· Elephant Toothpaste Demo

· Genie in a Bottle Demo

· Manipulation of Reaction Rate Factors Lab



Thermochemistry

Chem:  C2c


1. Apply the law of conservation of energy to analyze the energy changes involved in calorimetry.
· Calorimetery Lab

· Exothermic/endothermic Demos

Organic Chemistry

Chem:  B6a-d


1. Name and draw structural formulas of alkanes, alkenes, and alkynes.

2. Write structural isomers for simple hydrocarbons.

3. Define polymers and give examples and uses.

4. Define aromatic compounds and give examples and uses.
· Nylon Factory Demo

· Slime

· Model Kits

· Esters Lab

· Synthesis of Aspirin

· Textiles – Clemson – Bob Bowen



