AP Chemistry Syllabus 2019-20

Instructor: Mr. Douglas Arbuckle            Email: Doug.Arbuckle@nordoniaschools.org
               Phone: (330) 908-6043                              Website: Arbuckle.weebly.com

Course Description: 
Advanced Placement (AP) Chemistry is a course that is designed to be equivalent to a student’s first year, general chemistry, college course. As such, this course is designed to meet the needs of highly successful students who have completed one-year of high school chemistry. In addition, it is expected that students will also have a strong foundation in math. Overall, this course will differ from the first year-long Honors course in the breadth and depth of topics covered, pacing, emphasis on the mathematical relationships and formulation, nature and variety of laboratory coursework, and time required by students. As is such, the College Board makes the following statement regarding student commitment:

“Students in an AP Chemistry course should spend at least five hours per week

in individual study outside of the classroom”

This course prepares the student to earn credit and to seek appropriate placement in higher level Chemistry courses in college. Research has shown that AP Chemistry students are not only more likely to be accepted to more selective colleges and universities, they are also more successful in completing rigorous college STEM programs, including engineering, pre-medicine, pre-veterinary, pre-dentistry, pre-pharmacy, environmental science, biochemistry, among others.
This course is structured around six "Big Ideas" articulated in the AP Chemistry curriculum framework provided by the College Board. [CR2]. Many more basic concepts covered in the first year Honors course are quickly reviewed, so that more time can be spent on deeper areas that make up larger portions of the AP exam. Approximately 70% of AP Chemistry content is familiar to students from the first year Honors course (though covered in greater depth), while about 30% is new material. A brief, late summer review of previously learned concepts (i.e. stoichiometry, solutions, etc.) reduces in-class time during the first few weeks. The weekly schedule consists of five 48-minute classes.
Content knowledge is acquired through reading, classroom lecture/discussion, labs and lab simulations, and working through AP exam-type problems. Emphasis is placed on critical thinking and problem-solving skills that students need for the types of problems expected to be seen on the AP exam and in more rigorous college STEM programs.  
Students are engaged in laboratory experiments [CR5b] and simulations integrated throughout the course, accounting for ~25% of the class time [CR5a]. Students are exposed to labs designed to emphasize conceptual understanding coupled with inquiry and reasoning skills. Labs and simulations are chosen to highlight the seven science practices, and form a foundation for student understanding of the chemical principles discussed in the course [CR6]. They are also chosen to enhance lab work completed in the first year Honors course while providing investigation through inquiry. Analysis of data from AP Chemistry examinees shows that increased laboratory time is correlated with better AP performance and college success. Students work collaboratively to physically manipulate equipment and materials in order to make relevant observations and collect data. Lab work is complemented with periodic on-line computer lab simulations and animations. Technology is integrated into some labs using Microsoft Excel, and the use of Vernier sensors is also integrated with ChromeBooks or Smartphones [CR4].

Requirements & Assessment:
1. Each student is required to maintain a complete, organized 3-ring notebook with labeled tabs containing all course work, including notes, assignments, labs, and assessments [CR7, SP6, SP7]. The course notebook is collected and assessed at the end of the year. The calculator used in the first year Honors course is adequate for the course. Some labs require the use of Microsoft Excel, so students should at least be familiar with and have access to this software. 
2. Students should attend class regularly, work all assigned homework problems, ask questions, and study consistently. Students are highly encouraged to form study groups and work collaboratively on problems. It is also recommended that students take advantage of the resources (particularly simulations and animations) contained on the instructor’s website.    
3. Self-assessment and pacing are critical in this course. Most out-of-class study includes reading, working problems, on-line self assessment (Albert.io), and studying. Class time is devoted primarily for working and reviewing problems, labs and simulations, and assessment. Packets of free response homework is periodically collected. 

4. Quizzes, unit tests, and labs constitute the majority of the student’s grade. These components assess critical thinking and problem solving skills, content knowledge, cognitive strategies, and preparation for the AP exam. A mid-term exam is given in accordance with the system schedule and regulations. Since students will sit for the College Board’s AP exam in May, no final exam is given. Students will sit for 2-3 graded cumulative practice exams prior to the actual AP exam. Tests and quizzes contribute approximately 85% of the student’s grade, and labs and assignments contribute the remaining 15%. 

Texts:
Chemistry by Steven S. Zumdahl and Susan A. Zumdahl, 7th ed., Houghton Mifflin Company, 2007. [CR1]
Pearson Education Test Prep Series for AP Chemistry by Edward L. Waterman, 13th ed.,  
            Pearson, 2015.

Lab Sources:
Laboratory Experiments for Advanced Placement Chemistry by Sally A. Vonderbrink,, 2nd ed., Flinn Scientific, Inc.  Batavia, IL.  2006.

Advanced Chemistry with Vernier by Randall, Jack, 2nd ed., Vernier Software and Technology.  Beaverton, OR.  2007.

AP Chemistry Guided-Inquiry Experiments: Applying the Science Practices, The College Board, 2013.

	Curricular Requirements

	CR1  Students and teachers use a recently published (within the last 10 years) college-level chemistry textbook.

	CR2  The course is structured around the enduring  understandings within the big ideas as described in the
AP Chemistry Curriculum Framework.

	CR3a  The course provides students with opportunities outside the laboratory environment to meet the learning objectives within Big Idea 1: Structure of matter.

	CR3b  The course provides students with opportunities outside the laboratory environment to meet the learning objectives within Big Idea 2: Properties of matter-characteristics, states, and forces of attraction.

	CR3c  The course provides students with opportunities outside the laboratory environment to meet the learning objectives within Big Idea 3: Chemical reactions.

	CR3d  The course provides students with opportunities outside the laboratory environment to meet the learning objectives within Big Idea 4: Rates of chemical reactions.

	CR3e  The course provides students with opportunities outside the laboratory environment to meet the learning objectives within Big Idea 5: Thermodynamics.

	CR3f  The course provides students with opportunities outside the laboratory environment to meet the learning objectives within Big Idea 6: Equilibrium.

	CR4  The course provides students with the opportunity to connect their knowledge of chemistry and science to major societal or technological components (e.g., concerns, technological advances, innovations) to help them become scientifically literate citizens.

	CR5a  Students are provided the opportunity to engage in investigative laboratory work integrated throughout the course for a minimum of 25 percent of instructional time.

	CR5b  Students are provided the opportunity to engage in a minimum of 16 hands-on laboratory experiments integrated throughout the course while using basic laboratory equipment to support the learning objectives listed within the AP Chemistry Curriculum Framework.

	CR6  The laboratory investigations used throughout the course allow students to apply the seven science practices defined in the AP Chemistry Curriculum  Framework. At minimum, six of the required 16 labs are conducted in a guided-inquiry format.

	CR7  The course provides opportunities for students to develop, record, and maintain evidence of their verbal, written, and graphic communication skills through laboratory reports, summaries of literature or scientific investigations, and oral written, and graphic presentations.


	Big Idea 1: The chemical elements are fundamental building materials of matter, and all matter can be understood in terms of arrangements of atoms. These atoms retain their identity in chemical reactions.

	Big Idea 2: Chemical and physical properties of materials can be explained by the structure and the arrangement of atoms, ions, or molecules and the forces between them.

	Big Idea 3: Changes in matter involve the rearrangement and/or reorganization of atoms and/or the transfer of electrons. 

	Big Idea 4: Rates of chemical reactions are determined by details of the molecular collisions.

	Big Idea 5: The laws of thermodynamics describe the essential role of energy and explain and predict the direction of changes in matter.

	Big Idea 6: Any bond or intermolecular attraction that can be formed can be broken. These two processes are in dynamic competition, sensitive to initial conditions and external perturbations.


Tentative Schedule:
	
Waterman Chapters
	
Labs/Simulations
	
Days

	1. Introduction: Matter and Measurement

2. Atoms, Molecules, and Ions
3. Stoichiometry
        


	1. Hydrates: The Determination of the Percent Water in a Compound

2. Mass Spectroscopy
	7

	4. Aqueous Reactions and Solution Stoichiometry
18. Chemistry of the Environment

        
	1. Redox Titration Simulation
2. Gravimetric Analysis of a Metal Carbonate
	9

	6. Electronic Structure of Atoms
7. Periodic Properties of the Elements
        
	1. Identification of substances through spectroscopy – PES simulations

2. Determining the Concentration of a Solution: Beer’s Law


	9

	10. Gases


	1. Determining the Molar Volume of a Gas

2. Determination of the Molar Mass of a Volatile Liquid

	7

	5. Thermochemistry
         
	1. Heating and Cold Packs
	7

	14. Chemical Kinetics
         
    
	1. What is the Rate Law of the Fading of Crystal Violet Using Beer’s Law?
2. The Rate and Order of a Chemical Reaction
3. Given reaction rate data, students generate graphs of rate vs. [  ], ln (rate) vs. [  ], and 1/rate vs. [  ] to identify the order of a reactant.

	12

	13. Properties of Solutions
15. Chemical Equilibrium
         
	1. Determination of the Equilibrium Constant for the formation of FeSCN2+

	12

	16. Acid-Base Equilibrium
        

	1. Determination of Ka

	11

	Winter Break/Midterm Exam 
Waterman Chapters
	
Labs/Simulations
	Days

	17. Additional Aspects of Aqueous Equilibria

        
	1. Buffers and Titrations
2. Acid Base Titration
3. Solubility Equilibrium, Ksp

	18

	
Cumulative Practice Exam        

	
	
4

	19. Chemical Thermodynamics
       

	
	7

	20. Electrochemistry   
       
	1. Electroplating

2. Electrochemical Cells

3. Aluminum/Air Battery
4. Citrus Battery
 
	12

	8. Basic Concepts of Chemical Bonding

9. Molecular Geometry and Bonding Theories       

	1.  VSPER and Valence Shell Models


	7

	11. Liquids and Intermolecular Forces
12. Solids and Modern Materials
       

	1. Hydrogen Bonding

2. Alloys and Polymers


	10

	
Cumulative Practice Exams/Review

	
	


	AP Exam Thursday May 7th

	
	


5

