Unit 1:
Introduction to Chemistry

Chemistry Curriculum Outline
Topics:

The Scientific method



Controlled Experiments



Representing Data



Safety

Performance Standards:
After completing this unit the student will be able to:

1. Define chemistry.




2. Distinguish chemistry as play from chemistry as science.

3. List contemporary uses of chemistry and careers in chemistry.

4. Describe and outline key events in the history of chemistry.

5. Explain the scientific method, especially the flow between generating hypothesis, testing hypothesis and drawing conclusions.

6. Use a standard format in writing laboratory reports.

7. Demonstrate knowledge of safety rules by following them in the laboratory.
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Activities:

1. Demonstrate a variety of chemical reactions.

2. Simple experiments involving conjecture of hypotheses, testing by experiment and making conclusions.

3. CAPT Science Performance Task from previous years

4. Household Chemistry and Everyday Applications

5. Creative Writing and Oral Presentation

6. Persuasive Writing on an issue

Unit 2:
Matter, Energy and Measurement

Topics:

Chemical Quantities


Uncertainty in Measurement - Significant Figures


Calculating with Measurements


Scientific Notation


Substances


Mixtures/Solutions


Physical and Chemical Properties


Conservation of Mass


Symbols of the Elements


Forms of Energy


Conservation of Energy


Heat Measurement


Interaction Between Electric Charges

Performance Standards: 


After completing this unit the student will be able to:
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1. Demonstrate the importance of measurements in science.

2. Express very large and small numbers in scientific notation.

3. Perform mathematical computations using numbers in scientific notation.

4. Use scientific calculators for computations.

5. Distinguish accuracy from precision.

6. Use SI metric units.

7. Define matter, types of matter, substances, properties and density.

8. Make density calculations using SI units in mass and volume.

9. Define elements and atoms.

10. Distinguish physical changes from chemical changes and mixtures from compounds.

11. Define the law of conservation of matter.

12. Define energy and list different kinds of energy.

13. Define exothermic and endothermic reactions.

14. Trace energy changes in various chemical reactions.

15. Make measurements of mass, volume and temperature.

16. Represent elements by their symbols.




Activities:

1. Have students make measurements using instruments that have different levels of precision and accuracy.

2. Have students create energy flow diagrams of ways in which differing kinds of energy can be converted into each other.

3. Test the law of conservation of matter by weighing reactants and products in a chemical reaction.

4. Creative Writing and Oral Presentation.

5. Persuasive Writing on an issue.

Demonstrations:

1. Differing densities using sawdust, polystyrene, differing oils, water, zinc, and magnesium.

2. Exothermic and endothermic reactions.

3. Mixtures vs. Compounds using iron filings and sulfur mixed before heating and after heating.

Laboratory Experiments:

Measurement of Mass, Volume, Density, and Temperature

Unit 3:
Atomic Structure and Bonding

Topics:

Models of the Atom


Historical Perspective


Subatomic Particles


Atomic Number


Mass Number


Isotopes


Electron Configurations


Ionic Bonding


Covalent Bonding


Hybridization


Hydrogen Bonding


Metallic Bonding

Performance Standards: 


After completing this unit the student will be able to:

1. Describe the history of atomic theory up to the present.

2. Use scientific models as a guide to understanding theories.

3. Describe the subatomic structure of an atom.

4. Distinguish between principal energy levels, sublevels, and orbitals.

5. Write the electron configuration of any element using an energy level diagram.

6. Determine the atomic number of an element given its electron configuration.

7. Indicate the valence electrons in an electron configuration.

8. Draw Lewis dot structures for atoms and ions.

9. Distinguish between ionic and covalent bonding. 

10. Differentiate between ionic and molecular compounds.

11. Use the periodic table to determine the charge on an ion.

12. Write chemical formulas of ionic compounds, binary molecular compounds and acids when given the name.

13. Name ionic compounds, binary molecular compounds, and acids when given the formula.

14. Use the VSEPR model to determine the shape of molecules.

15. Relate the type of bonding to the properties of metals and network solids.

16. Determine whether a given molecule will be polar or nonpolar based on the difference in electronegativity between the atoms.

17. Distinguish between nuclear reactions and chemical reactions.

18. Explain the unusual properties of water. 
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Activities:

1. Color in the periodic table with colors corresponding to s, p, d, f sublevels.

2. Building molecular models.

3. Illustrate the procedure for writing electron configurations.

4. Draw Lewis dot structures for selected atoms and ions.

5. Calculate electronegativity differences between atoms in a bond.

6. Demonstrate the use of VSEPR model to determine the shape of molecules.

7. Creative Writing and Oral Presentation.

8. Persuasive Writing on an issue.

Demonstrations:

1. The Black Box

2. Bending a stream of water with an electrified balloon or comb.

3. Wave Nature of Light

Laboratory Experiments:

1. Flame Tests

2. Isotopes Using pennies or beans.
Unit 4: Periodic Table

Topics:
History



Organization



Trends

Performance Standards: 


After completing this unit the student will be able to:

1. Locate metals, nonmetals and metalloids on the periodic table.

2. List 2 trends observable in the periodic table.

3. Determine the atomic number and atomic mass of an element from the periodic table.

4. Describe the contribution of Mendeleev.

5. State the difference between Mendeleev's table and the modern arrangement.
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Activities:

1. Discuss the trends of atomic size, ionization energy, electron affinity, ionic size and electronegativity.

2. Three-dimensional modeling of periodic trends.

3. Compare Mendeleev's periodic table to the modern periodic table.

4. Creative Writing and Oral Presentation.

5. Persuasive Writing on an issue.

Laboratory Experiments:

Periodic Trends of Group IVA

Unit 5: Mathematics of Chemical Formulas

Topics:

Formula Mass



The Mole



Mole Relationships



Percent Composition

Performance Standards: 


After completing this unit the student will be able to:
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1. Describe how Avogadro’s number is related to a mole of any substance.

2. Calculate the number of representative particles in a given number of moles of any substance.

3. Calculate the mass of one mole of any substance.

4. Calculate the mass of a given number of moles of any substance.

5. Calculate the moles in a given mass of any substance.

6. Use the mole to convert among measurements of mass, volume, and number of particles.

Activities:

1. Illustrate how ionic compounds are named when given the formula.

2. Illustrate how binary molecular compounds are named using both the classic and stock systems.

3. Illustrate how binary and ternary acids are named when in aqueous solution.

4. Use the periodic table to calculate the mass of one mole of any substance.

5. Demonstrate how to use a mole diagram to convert among measurements of mass, volume of gases, and number of particles.

6. Creative Writing and Oral Presentation.

7. Persuasive Writing on an issue.

Demonstrations:
Moles of Substances - show samples of one mole of various substances

Laboratory Experiments:

1. % Water in a Hydrate

2. % Water in Popcorn

3. % Sugar in Bubblegum

Unit 6: Chemical Reactions

Topics:
Word Equations



Interpreting Formula Equations



Balancing Chemical Equations



Kinetic Theory



Showing Energy and Phase in Equations



Classifying Chemical Reactions

Performance Standards: 


After completing this unit the student will be able to:

1. Interpret a balanced chemical equation in terms of interacting moles, representative particles, masses, and volumes of gases (at STP).

2. List 3 factors affecting reaction rate.

3. Classify chemical reactions as synthesis, decomposition, single replacement, or double displacement.
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Activities:

1. Name that Precipitate.

2. Creative Writing and Oral Presentation.

3. Persuasive Writing on an issue.

Demonstrations:

Examples of synthesis, decomposition, single replacement, and double displacement reactions.

Laboratory Experiments:

1. Types of Chemical Reactions

2. Waters of Hydration

3. Quantitative Precipitation of Chromate Ion
Unit 7: Stoichiometry

Topics:

Coefficients and Relative Volumes of Gases



Mass-Mass Relationships

Performance Standards:


After completing this unit the student will be able to:
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1. Perform stoichiometric calculations with balanced equations using moles, mass, representative particles, and volumes of gases (at STP).

2. Identify the limiting reagent in a chemical reaction.

3. Knowing the limiting reagent calculate the maximum yield of product(s).

4. Given information from which any 2 of the following may be determined calculate the third: theoretical yield, actual yield, percent yield.

Activities:

1. Creative Writing and Oral Presentation.

2. Persuasive Writing on an issue.

Demonstrations:
Limiting Reagent

Laboratory Experiments:

Determining Mole Relationship in an Equation
Unit 8: Introduction to Organic Chemistry

Topics:

General Properties of Organic compounds



Bonding in Organic compounds



Hydrocarbons



IUPAC naming system



Functional Groups



Chemicals, Human health, and the environment

Performance Standards: 


After completing this unit the student will be able to:
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1. State some general properties and describe some reactions of organic compounds.

2. Describe the bonding between atoms in the molecules of many organic compounds.

3. Compare the general formulas of several hydrocarbon series and apply the IUPAC system in naming their members.

4. Compare saturated and unsaturated compounds with respect to structure and properties.

5. State the names, structural formulas, and uses for members of several types of hydrocarbon derivatives.

6. Identify several chemical agents introduced into the environment through human activity which pose potential hazard to human health.

Activities: 

1. Creative Writing and Oral Presentation.

2. Persuasive Writing on an issue.

3. Have students bring labels from food, health, or other products showing names of organic compounds.

4. Have students build models of organic molecules using molecular model sets.

Demonstrations:

1. Mobilizing Molecules

2. Synthesis of nylon

Laboratory Experiments:

1. Esters

2. Saponification

Teacher Strategies
1. Lecture/Discussion/Overhead Presentation

2. Small-group work/Cooperative Learning

3. Manipulatives

4. Independent Study/Projects

5. Technology/Scientific Advancements

6. Questioning Teacher/Student dialogue, developing critical thinking skills 

7. Facilitating Active Scientific Inquiry

Assessment

I. Performance Based Assessment of Laboratory Reports, Projects, Written Work—including Research Papers and Essays, and Oral Presentations/Communication

Rubrics—Holistic and Analytical

· Student Self-Assessments

· Teacher Evaluation of Product

I. Assessment of writing activities using CAPT rubric

III.
Traditional

· Chapter/Unit Exams

· Quizzes

· Homework

· District Mid-term Exam: Units 1-3 and Final Exam: Units 4-8

IV.
Direct Observation of Groupwork

· Cooperative Learning groups

V.
Grading

· Mid-term and Final Exams are each 10% of the final grade for the course.

· Each Marking Period Grade is 20% of the final grade for the course.

· Each Marking Period Grade varies according to the needs of the group: generally 30-60% Written Work, 20-40% Tests/Quizzes, 20-50% Laboratory Activities, and 10-20% Class Participation/Presentations.

Basic and Supplementary Texts

Tocci, Salvatore and Claudia Viehland. Holt Chemistry Visualizing Matter, Holt, Rinehart and Winston, 1996.

Dorin, Gabel and Demmin. Chemistry: The Study of Matter, Prentice-Hall, 1992.

LeMay, Beall, Robblee and Brower. Chemistry: Connections to Our Changing World, Prentice-Hall, 1996.

Wilbraham, Staley and Matta. Chemistry, Addison-Wesley, 1999.

Chem Com Chemistry in the Community

CRC Press Handbook of Chemistry and Physics, 77th ed.

Wickstrom, Lois. Starting With Safety: An Introduction for the Academic Chemistry Laboratory, American Chemical Society, 1991.

Shakhashiri, Bassam. Chemical Demonstrations, University of Wisconsin Press. Volumes 1-4.




