COURSE SYLLABUS

Chemistry I
Subject Area: Science 

1 unit of credit

School District of Greenville County

May 2001

This syllabus was developed by a team of high school teachers from syllabi submitted by all high schools in the school district.  This document serves as a guide (not a requirement) for instruction, and is especially designed for the novice teacher.  

I. BIBLIOGRAPHY:

             South Carolina State Science Curriculum Standards  (See Department Chair for a copy!)

             SCANS Skills (attached)

              REQUIRED TEXT:  (Could vary from school to school.)

               Tzimopoulos, et. al. Modern Chemistry. Holt, Rinehart & Winston, Inc.  1993. 

              SUPPLEMENTAL RESOURCES:

        1.   Magazines:     ChemMatters, Popular Science, Discover, Science News, Science, Scientific American, Science Teacher, and

                                     Journal of Chemical Education

                      2.   Newspapers:  USA Today and the Greenville News
                      3.   VIDEOS:  (Check with your Media Specialist or Department Chair for available videos)

               4.   CD-ROMS:  

                      5.   LASER:  

               6.   GRAPHIC ORGANIZERS and other handouts

               7.    Speakers: 
               8.    Field Trips

II. COURSE DESCRIPTION:   Chemistry I

This course allows students to study the composition, structure, and properties of matter and the changes they undergo.  Students will study periodic trends of elements, bonding, formulas, equations, stoichiometry, gas laws, solutions, acids and bases, kinetics, thermodynamics, redox reactions and electrochemistry.  A major goal of the course is to develop in students an appreciation and understanding of the complex structure and behavior of the world around them and to help students develop the ability to evaluate the complexity of science and technological issues.  This course involves the use of advance mathematical and reasoning skills.  

All teachers are expected to use best practices and research-proven instructional strategies in teaching the content represented by the syllabus.  These strategies should address the way each child learns best offering multiple opportunities  for students to master material.

III. COURSE OUTLINE:

Unit 1.  Introduction to Chemistry and Matter

Students learn about the building blocks of matter and physical and chemical changes, phases of matter, isotopes, atomic mass, and nuclear 

reactions.


Unit 2.  The Periodic Table



This unit introduces students to the Periodic Table of the elements as a tool for predicting trends including size, ionization energy, electron

affinity, electronegativity, physical and chemical properites, and electron arrangement. 


Unit 3.  Bonding



This unit allows students to investigate the role of the electron in the formation and representation of ionic and covalent compounds by using

 orbital diagrmas and/or Lewis dot structures.  Hybridization may also be introduced. 


Unit 4.  Formulas



Students determine formulas for compounds experimentally and they write formulas using the oxidation number method from compound 



names.  Students also learn to name compounds.  The mole concept is introduced as well as percentage composition and empirical and 



molecular formulas. 


Unit 5.  Equations 



Students learn to write and balance equations, identify the types of reactions, and predict products of simple reactions. 


Unit 6.  Stoichiometry



This unit introduces students to the numerical relationships among reactants and products in a chemical equation. 


Unit 7.  Gas Laws



Relationships among pressure, volume, and temperature for gases are explored. 


Unit 8.  Acids and Bases



Students investigate the neutralization process and the pH scale and differentiate between acids and bases.  Students perform titrations and

titration calculations. 


Unit 9.  Kinetics/Thermodynamics



Students investigate the energy of chemical reactions and phase changes as well as factors affecting rates of reactions. 


Unit 10. Redox/Electrochemistry



Students investigate the basic principles of oxidation-reduction reactions, balance simple redox reactions, and calculate Eo for reactions. 

                                                                             The INQUIRY OBJECTIVES are to be embedded into every unit of study throughout the year.  
INQUIRY OBJECTIVES FOR EVERY UNIT


S.C. STATE STANDARDS
SCANS Skills 



 Throughout the year students will be able to:

1.    Practice auditory and visual note-taking skills 

       during lectures.

        2.   Discuss the reasons scientists and engineers 

       conduct investigations. 

3.    Do pre-lab research to explain why scientific 

              models and explanations need to be based on 

              historical and current scientific knowledge. 

4. Develop a set of laboratory instructions that 

        someone else can follow.  

5. Formulate a testable hypothesis based on 

literary research and previous knowledge. 

6.   Identify and select independent and dependent 

             variables and the controlled. 

7. Select and use appropriate safety equipment 

      (e.g., goggles, aprons, etc.) and safety 

      precautions during lab investigations.  

8. Demonstrate proper emergency responses in the laboratory.  

9. Select and use appropriate instruments to 

              enhance the precision and accuracy of data

      collection, analysis, and display during 

              experimentation. 

10. Identify, use, and defend technologies that 

Could enhance the collection of data and

              explain how mathematics is important to

      scientific and technological inquiry. 

11. Calculate interpolated and predict extrapolated data points.  

12. Perform dimensional analysis calculations. 

13. Draw a "best fit" curve through data points. 

14. Calculate the slope of the curve and use correct units for the value of the slope for linear relationships.  

       15.   Revise explanations or models based on

       scientific criteria after review of their work             

 16.   Organize and display data into tables,

                graphs, and charts. 

         17.   Draw conclusions based on quantitative and

       qualitative data through discussion, debate, 

       and logic

18. Discriminate between data that may be valid or anomalous. 

19. Develop explanations without bias and the use of ethical principles.  

20. Compare current scientific models with

        experimental results.  

21. Present and communicate their lab data and

Conclusions.  

22. Conduct repeated trials and systematic 

       manipulation of experimental variables.  

23. Identify possible sources of error inherent in 

       an experimental design and discuss their

       impact on the results.  

     
 I.       G. 1. b. 1 (Exit Exam)

 I.       G. 1 a. &  b 4 (Exit Exam)

 I.       B. 1 & I. F. 1 (Exit Exam)

 I.       A. 1(Exit Exam)

 I.       A. 2 (Exit Exam)

 I.       B. 4 & 5 (Exit Exam)

 I.       B. 6 (Exit Exam)

 I.       B. 2 & I. C. 1 (Exit Exam)

I. B. 3 & I. G. 1. b. 2 (Exit Exam)

 I.           G. 1. b. 3 (Exit Exam)

  I.           C. 6 & I. C. 3

  I.           C. 7 (Exit Exam)

  I.           C. 4 (Exit Exam)

I. C. 5 (Exit Exam)

  I.           D. 3, I. E2, I. G5 (Exit Ex)

  I.           B. 9 (Exit Exam)

  I.           B. 10 & I. D. 1 (Exit Ex)

  I.           C. 2 (Exit Exam)

  I.           D. 2 (Exit Exam)

  I.           E. 1 (Exit Exam)

  I.           B. 12 & F. 2 (Exit Exam)

  I.           B. 7 (Exit Exam)

I.           B. 8 & I. B. 11 (Exit Ex)
Information: A.  Acquires and Evaluates Information

Interpersonal: D.  Exercises Leadership

Information:  B.  Organizes and Maintains Information

Information:  C.  Interprets and Communicates Information

Information:  C.  Interprets and Communicates Information

Information:  C.  Interprets and Communicates Information

Resources:  C.  Material and Facilities

Technology:  A.  Selects Technology

Systems:  A.  Understands Systems

Systems:  B.  Monitors and Corrects performance

Resources:  C.  Material and Facilities

Technology:  A.  Selects Technology

B. Applies Technology to Task

Information:  C.  Interprets and Communicates Information

Information:  D.  Uses Computers to Process Information

Information:  C.  Interprets and Communicates Information

Information:  D.  Uses Computers to Process Information

Information:  D.  Uses Computers to Process Information

Systems:  C.  Improves or Designs Systems

Information:  B.  Organizes and Maintains Information

Interpersonal:  D.  Exercises Leadership

Information:  A.  Acquires and Evaluates Information

Information:  A.  Acquires and Evaluates Information

Interpersonal:  A.  Participates as a Team Member

E. Negotiates

Information:  A.  Acquires and Evaluates Information

Information:  C.  Interprets and Communicates Information

Systems:  C.  Improves or Designs Systems 

Systems:  C.  Improves or Designs Systems

Technology:  C.  Maintains and troubleshoots Equipment

Unit of Study: Introduction to Chemistry and Matter

Suggested Time:     7     90-minute periods for BLOCK SCHEDULES

                                          (or appropriate equivalent based on school schedule)

OBJECTIVES


S.C. STATE STANDARDS


Students will be able to:

1. Perform measurements and calculations including metric

conversions, and scientific notation.

2. Distinguish between precision and accuracy. 

3. Calculate percent error. 

4. Identify and use appropriate lab safety rules. 

5. Identify and use appropriate lab equipment. 

6. Identify properties of matter and classify substances based on their

properties. 


I. B. 2, 3

I. B. 2

I. B. 11

I. B. 5, 6

I. B. 5

IV. B. 4




Unit of Study: Periodic Table

Suggested Time:      6       90-minute periods for BLOCK SCHEDULES

                                           (or appropriate equivalent based on school schedule)

OBJECTIVES


S.C. STATE STANDARDS


Students will be able to:

1. Trace the historical development of atomic models. 

2. Describe evidence for the atom. 

3. Observe and describe evidence for the existence and arrangement

of electrons. 

4. Describe the charges and relative masses of subatomic particles.

5. Determine average atomic mass.

6. Draw dot diagrams representing valence electrons. 

7. Explain the role of valence electrons in governing chemical 

properties. 

8. Determine atomic numbers and atomic mass using the periodic table.

9. Describe the organization, patterns, and trends of the periodic table. 

10. Classify compounds as ionic or covalent based on transfer or sharing of electrons. 

11. Write electron configurations. 

12. Describe s, p, d, and f orbitals.

13. Predict charges of an element based on electron arrangement. 


IV. A. 1

IV. A. 1

IV. A. 1

IV. A. 2

IV. A. 1

IV. B. 1

IV. B. 2

IV. B. 2

IV. B. 2

IV. B. 3

IV. B. 2

IV. B. 2

IV. B. 2


Unit of Study: Bonding

Suggested Time:     10      90-minute periods for BLOCK SCHEDULES

                                          (or appropriate equivalent based on school schedule) 

OBJECTIVES


S.C. STATE STANDARDS


Students will be able to:

1. Classify compounds as being ionic or covalent based on transfer or

sharing of valence electrons.

2. Draw Lewis dot structures for compounds. 

3. Identify polar and nonpolar compounds using Lewis dot structures.

4. Predict shapes of molecular compounds. 

5. Recognize that shapes of molecules affect their chemical and physical properites. 


IV. B. 3

IV. B. 3

IV. B. 3

IV. B. 3

IV. B. 4




Unit of Study: Formulas

Suggested Time:     10        90-minute periods for BLOCK SCHEDULES

                                             (or appropriate equivalent based on school schedule)

OBJECTIVES


S.C. STATE STANDARDS


Students will be able to:

1. Predict the ratio by which elements combine to form compounds. 

2. Write chemical formulas for compounds. 

3. Name compounds from their chemical formulas. 

4. Determine molar mass using a chemical formula. 

5. Describe the relationship between the mole concept and Avogradro’s number. 

6. Determine percent composition of compounds. 

7. Determine the empirical formula of a compound using percentage composition and mass data. 

8. Determine the molecular formula of a compound given the empirical formula. 


IV. B. 3

IV. B. 3

IV. B. 3

IV. B. 3

IV. B. 3

IV. B. 3

IV. B. 3

IV. B. 3


Unit of Study:  Equations

Suggested Time:      7       90-minute periods for BLOCK SCHEDULES

                                           (or appropriate equivalent based on school schedule) 

OBJECTIVES


S.C. STATE STANDARDS


Students will be able to:
1. Identify evidence of a chemical reaction. 

2. Investigate chemical reactions between different substances to discover that new substances are formed with new chemical and physical properties.

3. Predict the type of chemical reaction identified reactants will undergo.

4. Describe why chemical reactions are important to society. 

5. Balance chemical equations by applying the law of conservation of matter. 

6. Investigate the effect of temperature on rate of reaction.  


IV. C. 2

IV. C. 2

IV. C. 3

IV. C. 1

IV. C. 2

IV. C. 4




Unit of Study: Stoichiometry

Suggested Time:      7      90-minute periods for BLOCK SCHEDULES

                                          (or appropriate equivalent based on school schedule)

OBJECTIVES


S.C. STATE STANDARDS


Students will be able to:
1. Determine mass-mass relationships for chemical reactions. 

2. Determine the limiting reactant in a chemical reaction. 

3. Determine the percent yield of a substance in a chemical reaction. 


***This unit is a School District of Greenville County Standard for college preparatory courses and is not addressed by the state standards. 




Unit of Study: Gas Laws

Suggested Time:     10     90-minute periods for BLOCK SCHEDULES

                                           (or appropriate equivalent based on school schedule) 

OBJECTIVES


S.C. STATE STANDARDS


Students will be able to:
1. Investigate and apply Boyle’s Law, Charles’ Law, and the

combined gas law to calculate relationships among volume, 

      temperature, and pressure of gases. 

2. Calculate the partial pressure of a gas. 

3. Apply the ideal gas law to determine properties of gases. 

4. Investigate and calculate volume-volume relationships for a chemical reaction. 

5. Investigate and calculate volume-mass relationships for a chemical reaction. 


***This is a School District of Greenville County Standard for college preparatory chemistry courses and is not addressed by the state standards. 




Unit of Study:  Solutions

Suggested Time:     10      90-minute periods for BLOCK SCHEDULES

                                           (or appropriate equivalent based on school schedule)

OBJECTIVES


S.C. STATE STANDARDS


Students will be able to:
1. Classify mixtures as homogeneous or heterogeneous.

2. Operationally define solute, solvent, and solution. 

3. Distinguish among suspensions, colloids, and solutions. 

4. Operationally define unsaturated, saturated, and supersaturated solutions. 

5. Design methods to separate components of mixtures through a variety of processes such as chromatography, distillation, crystallization, and filtration. 

6. Measure and compare boiling point elevations and freezing point depressions of solutions. 

7. Determine the concentrations of solutions in terms of percent, molarity, and molality. 


IV. B. 4

IV. B. 4

IV. B. 4

IV. B. 4

IV. B. 4

IV. B. 4

IV. B. 4




Unit of Study:  Acids and Bases

Suggested Time:      7      90-minute periods for BLOCK SCHEDULES

                                          (or appropriate equivalent based on school schedule)

OBJECTIVES


S.C. STATE STANDARDS


Students will be able to:
1. Operationally define acids, bases, and pH. 

2. Observe and analyze the color changes of some common indicators when acids or bases are added to water solutions. 

3. Write a balanced equation for the neutralization reaction. 


IV. C. 3

IV. C. 3

IV. C. 3




Unit of Study:  Kinetics/Thermodynamics

Suggested Time:     7       90-minute periods for BLOCK SCHEDULES

                                          (or appropriate equivalent based on school schedule) 

OBJECTIVES


S.C. STATE STANDARDS


Students will be able to:
1. Analyze factors that affect rate and equilibrium of chemical 

reactions. 

2. Determine if reactions are exothermic or endothermic. 

3. Analyze and calculate heat transfers during phase changes. 

4.  Describe the behavior of atoms and molecules during a phase change using the kinetic theory. 

5. Describe the behavior of matter as a solid, liquid, or gas using the kinetic theory. 


IV. C. 4

IV. C. 4

IV. C. 4

IV. C. 4

IV. C. 4




Unit of Study:  Redox/Electrochemistry  

Suggested Time:      7      90-minute periods for BLOCK SCHEDULES

                                          (or appropriate equivalent based on school schedule) 

OBJECTIVES


S.C. STATE STANDARDS


Students will be able to:
1. Investigate oxidation and reduction reactions. 

2. Distinguish between fast and slow oxidation. 

3. Identify and define oxidizing agents and reducing agents. 

4. Identify real life applications of oxidation/reduction reactions. 

5. Calculate electron volts (Eo). 

6. Investigate the Nernst equation. 

7. Balance redox reactions. 


IV. C. 3

IV. C. 3

IV. C. 3

 IV. C. 3

 IV. C. 3

 IV. C. 3

 IV. C. 3


IV.        SUGGESTIONS FOR EVALUATION:

              1.     Paper & Pencil Tests

              2.     Labs  

        3.    Journals

        4.    Models

        5.    Presentations

               GRADE ASSESSMENT (Weights): Left to the discretion of the teacher and/or department, but since labs are a significant

                portion of this course, the grade should reflect these assessments.  See your Science Department Chair.
               All teachers are expected to use a variety of assessment instruments to address the various learning styles of students.

               Authentic assessment is defined as assessment that is based on real-world expectations and stresses application rather

               than recall.  It should be used as much as possible to measure student mastery of content.

