
 
Master Course Syllabus 

 

For additional course information, including prerequisites, corequisites, and course fees, please refer to 
the Catalog: https://catalog.uvu.edu/ 

 
 

Semester: Spring 
Course Prefix: CHEM 

Year: 2025 
Course and Section #: 1220-002

Course Title: Principles of Chemistry II Credits: 4
 
 

Course Description 
This course is a continuation of Chemistry 1210 and is second semester General Chemistry. It is 
primarily for students in the physical and biological sciences and engineering. This class is required for 
entry to many professional and graduate schools, and topics are geared toward preparing you for a career 
in science and healthcare. We will cover intermolecular interactions, properties of solutions, kinetics, 
equilibria, thermodynamics, and electrochemistry. 
 
 

Course Attributes 
This course has the following attributes: 
☒ General Education Requirements 
☐ Global/Intercultural Graduation Requirements 
☐ Writing Enriched Graduation Requirements 
☒ Discipline Core Requirements in Program 
☐ Elective Core Requirements in Program 
☐ Open Elective 
Other: Click here to enter text. 
 
 

Instructor Information 
Instructor Name: Dr. Sally Rocks 
 
 

Student Learning Outcomes 
Upon successful completion of this course at Utah Valley University you will be able to:  
 

1.  State the basic colligative properties of solutions  
2. Describe acid/base equilibria, including pH calculations, buffer behavior, acid-base titrations and 

the interrelationship to electrophiles and nucleophiles  
3. Use thermodynamic and kinetic concepts and calculations to predict product formation in a 

chemical reaction  
4. Describe the basics of electrochemistry  
5. Employ concepts of chemical equilibria  
6. Predict solubility and complex ion equilibria  
7.  Describe basic aspects of nuclear chemistry 

 
 

Course Materials and Texts 

https://catalog.uvu.edu/
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Textbook: 
The textbook for this course is available free online. The book is Chemistry 2e from OpenStax,  
Print ISBN 1938168399, www.openstax.org/details/chemistry The book is available in web view and 
pdf at no cost.  
 
Homework System: 
Smartworks by Norton  
 
A calculator capable of scientific calculations (log, scientific notation)  
 
Internet access and internet enabled device. 
 
 

Course Requirements 
 

Course Assignments, Assessments, and Grading Policy  
Course Grading Policy (percent of total points available): 
A 93-100 
A- 90-93 
B+ 87-90 
B 83-87 
B- 80-83 
C+ 77-80 
C 73-77 
C- 70-73 
D+ 67-70 
D 63-67 
D- 60-63 
E less than 60 
 
Course Assignments and Assessments: 
Category Weight (% of grade) 
Homework 16 
In-class Activities 4 
Quizzes 15 
Exams 50 
Final Exam 15 

 
 
 

Required or Recommended Reading Assignments 
Chemistry 2e textbook (Openstax), Chapters 10-17, 21 
 
 

General Description of the Subject Matter of Each Lecture or Discussion 
1. Relate the properties of solids, liquids and gases to the principles of intermolecular forces: 

A. Employ the kinetic molecular model to explain the differences between the gas, liquid, & 
solid phases. 
B. Explain the origins and relative strengths of covalent bonding, ionic bonding, metallic 
bonding, dipole-dipole forces, hydrogen bonding and London dispersion forces in pure 
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substances and mixtures and use these to explain the trends in phase change and other properties 
of solids, liquids and gases. 
C. Draw a phase diagram of a substance given proper data and use a phase diagram to predict the 
phases present at a given temperature and pressure. 
D. Given heating/cooling curves, calculate the heat associated when a given substance changes 
from one condition to another. 
E. Compare and contrast crystalline and amorphous solids. 
F. Categorize crystalline solids as ionic, molecular, covalent network and metallic solids. 

2. Characterization of the properties of various solutions: 
A. Describe the energetics by which solutes and solvents interact in forming solutions. Include 
terms about the nature of particles, the various forces and energy involved. 
B. Solve concentration problems with molarity, mass percent, mole fraction, molality and ppm. 
C. Solve problems with Henry's law. 
D. Describe temperature effects on solubility. 
E. Explain qualitatively the colligative properties, vapor pressure lowering, boiling point 
elevation and freezing point depression, and work quantitative problems. 
F. Describe the process of osmosis and some applications and solve quantitative problems. 
G. Describe how the colligative properties of solutions of electrolytes differ from those of 
solutions of non-electrolytes. Explain the role of the activity of a species in solution. 
H. Use colligative properties to determine molar mass and predict atomic scale solution 
behavior. 
I. Describe the characteristics of colloids. 

3. Explain concepts of chemical kinetics & interpret chemical reactions from kinetic data: 
A. Discuss the effect of concentration, temperature, catalysis and physical state upon rate of 
reaction. 
B. Distinguish between average rate and instantaneous rate. 
C. Determine the rate law and overall order of a reaction using initial rate data, concentration v. 
time graphs, and concentration interval data. 
D. Calculate the rate constant from rate data. 
E. Describe and use quantitatively the two types of rate laws (differential and integrated). 
F. Distinguish between zero, first and second order reactions using integrated rate laws. 
G. Determine the relationship between half-life equations and reaction order. 
H. Draw a reaction profile to explain the progress of a reaction. 
I. Describe the collision model and discuss the temperature dependence of reaction rates. 
J. Define and calculate activation energy. 
K. Discuss reaction mechanisms and identify the rate-determining step using reaction rate data. 
L. Explain the effect of a catalyst on a chemical reaction. 

4. Explain the concept of chemical equilibrium and the effect of Le Chatelier’s Principle on equilibrium 
A. Explain how the terms reversible reaction and dynamic equilibrium are related by deriving 
equilibrium constants from forward and reverse rate laws. 
B. Write the general equilibrium constant expression and explain its significance. 
C. Explain why the concentrations of pure liquids and solids are never used in equilibrium 
constant expressions. 
D. Show how the numerical value of the equilibrium constant changes when the stoichiometric 
coefficients are changed or the reaction is reversed. 
E. Explain the differences between the terms Keq, Kc and Kp and calculate one given the other. 
F. Calculate the value of a reaction quotient and use it to predict the direction of a reaction. 
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G. Given Keq and initial concentrations/pressures of reactants and/or products, calculate the final 
concentrations/pressures of reactants and/or products or calculate Keq when given initial and one 
final concentrations/pressures. 
H. List the external factors that can affect equilibria. 
I. Explain how changes in pressure, volume or concentration affect the equilibrium position for a 
chemical reaction. Explain how changes in temperature change the value of K. 
J. Describe the effect of a catalyst on a system as it approaches equilibrium. 

5. Apply chemical equilibrium concepts to acid-base equilibria. 
A. Explain the similarities and differences between terms such as: Ka and Kb, pH and pOH, and 
pKa and pKb. 
A. Apply Arrhenius and Broasted-Lowry acid/base theory to understand reactions. 
B. Apply Brønsted-Lowry acid-base concepts to determine the relative strength of acids and their 
conjugate bases. 
C. Name and list the common strong acids and strong bases. 
D. Relate [H+] and [OH-], pH and pOH. Calculate the pH for solutions of strong acids and bases. 
E. Identify a weak acid or base and write a chemical equation to represent its ionization. Set up 
an equation for determining its ionization constant expression (Ka and Kb). 
F. Calculate from appropriate data, ionization constants (Ka or Kb), concentration of the non-
ionized acid or base, the concentration of ions in aqueous solution, the pH and the percent 
dissociation. 
G. Relate acid strength to Ka and base strength to Kb. 
H. Explain why certain salts give acidic, basic or neutral solutions and show how to calculate the 
pH of these solutions. 
I. Describe the ionization of a polyprotic acid in aqueous solution. 
J. Explain how bond strength and polarity affect acid-base properties. 
K. Identify the Lewis acid and base in a chemical reaction. 
L. Describe the effect of common ions on the ionization of weak acids or bases and calculate the 
concentration of species present in solutions of weak acids or bases with their common ion. 
M. Explain the principles of a buffered solution. 
N. Calculate the pH of a buffer solution from concentrations of the buffer components and a 
value of Ka and Kb, and describe how to prepare a buffer having a specific pH from weak 
acid/conjugate base, weak acid/strong base, and weak base/strong acid combinations. 
O. Determine the changes in pH of a buffer solution that result from addition of acids or bases. 
Determine the buffer capacity of a buffered solution. 
P. Determine the volume of a solution of known concentration required to titrate another solution 
of known volume and concentration. 
Q. Determine the concentration of a solute in a solution by titrating it against a known amount of 
another substance. 
R. Sketch a titration curve for and carry out calculations associated with the titration of: 

1. Strong acid with a strong base 
2. Weak acid with a strong base 
3. Weak base with a strong acid 
4. Polyprotic acid or base 

S. Know what the half-neutralization pH reveals of the species involved in a titration. 
6. Apply equilibrium concepts to solubility. 

A. Write an equation to express the relationship between a solid solute and its constituent ions in 
a saturated solution. 
B. Calculate the Ksp from molar solubility and molar solubility from Ksp. 
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C. Calculate the effect of a common ion on the molar solubility of a salt. Calculate the solubility 
of a salt in a buffered solution, in acid or base solution, or when complexing ions are present in 
solution. 
D. Predict whether precipitation will occur when salt solutions are mixed and determine the 
concentration of ions remaining in solution after precipitation. Determine whether a selected 
anion could separate two or more metal ions in a precipitation titration, and calculate percent 
contamination of the precipitates. 
E. Solve chemical equilibrium problems involving complex ions. 

7. Apply the principles of chemical thermodynamics to processes of chemical or physical change. 
A. Explain the similarities and differences between such terms as enthalpy, entropy and free 
energy. 
B. Explain entropy changes in terms of changes in the number of accessible microstates. 
C. Predict whether the entropy and enthalpy change in a given process is positive, negative or 
near zero. 
D. Use standard molar entropies to calculate ΔS for a reaction. 
E. Distinguish between spontaneous and non-spontaneous processes using the second law of 
thermodynamics. 
F. Use Gibbs free energies of formation to calculate ΔG for a reaction. 
G. Explain how ΔH, ΔS and ΔG are related to reaction spontaneity and allow one to predict the 
conditions under which a reaction will occur. 
H. Describe the relationship between the standard free energy of reaction and the equilibrium 
constant. Calculate Keq for a chemical reaction from ΔH° and S° or ΔG°. 
I. Calculate ΔG for a chemical reaction that occurs under non-standard conditions. 

8. Apply oxidation-reduction reactions in relation to electrochemistry. 
A. Describe oxidation-reduction reactions as electron loss and electron gain. 
B. Balance oxidation-reduction equations using both the oxidation number method and the half-
reaction method. 
C. Describe the components and operation of voltaic/galvanic and electrolytic cells. 
D. Using standard half-cell potential, calculate cell potentials for both voltaic and electrolytic 
cells and make predictions about reaction spontaneity. 
E. Using a table of standard reduction potentials, predict whether a selected reaction will occur. 
F. Explain the similarities and differences between terms such as anode and cathode, voltaic cell 
and electrolytic cell, electromotive force and voltage. 
G. Understand the relationship between cell potential, free energy change and equilibrium 
constant and carry out appropriate calculations. 
H. Use the Nernst equation to calculate the cell potential for reactions occurring under 
nonstandard conditions. 
I. Predict products and solve stoichiometry problems involving electrolytic cells. 
J. Describe practical applications for voltaic and electrolytic cells (batteries, corrosion and 
commercial electrolytic cells). 

10. Describe processes of nuclear reactions and their applications. 
A. Explain the similarities and differences between such terms as alpha, beta and gamma 
radiation; binding energy and mass defect; fission and fusion. 
B. Review and describe the composition of the nucleus. 
C. Name the five different types of radioactive decay (e.g., alpha decay) and describe the 
characteristics of each. 
D. Write balanced equations for radioactive decay processes. 
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E. Calculate the rate of radioactive decay, the half-life or the number of atoms or moles in a 
sample of a radioactive nuclide if two of the three terms are known. 
F. Write balanced equations for nuclear transformation reactions. 
G. Describe some of the practical and beneficial uses of radioisotopes. 
H. Describe the processes of nuclear fission and fusion and discuss the problems with using 
either process as a source of energy. 
I. Calculate binding energies and energies associated with nuclear reactions. 
J. Describe the operation of a nuclear fission core, and of fission and fusion weapons. 

 
 
 

Required Course Syllabus Statements 
 

Generative AI 
This course requires you to complete assignments that assess your understanding, application, and 
problem-solving ability applied to chemistry. You are expected to do your own work. Problem solving 
and scientific thinking are tools that are necessary for students to learn in this course. The use of 
artificial intelligence (AI) tools, such as chatbots, text generators, paraphrasers, summarizers, or solvers, 
is strictly prohibited for any part of your assignments. Using these tools will be considered academic 
dishonesty and will be handled according to the university’s academic honesty policy. If you have 
questions about acceptable use of AI tools, please consult the instructor before submitting your work. 
 
 

Using Remote Testing Software 
☒ This course does not use remote testing software. 
 
☐ This course uses remote testing software. Remote test-takers may choose their remote testing 
locations. Please note, however, that the testing software used for this may conduct a brief scan of 
remote test-takers’ immediate surroundings, may require use of a webcam while taking an exam, may 
require the microphone be on while taking an exam, or may require other practices to confirm academic 
honesty. Test-takers therefore shall have no expectation of privacy in their test-taking location during, or 
immediately preceding, remote testing. If a student strongly objects to using test-taking software, the 
student should contact the instructor at the beginning of the semester to determine whether alternative 
testing arrangements are feasible. Alternatives are not guaranteed. 
 
 

Required University Syllabus Statements 
 

Accommodations/Students with Disabilities 
Students needing accommodations due to a permanent or temporary disability, pregnancy or pregnancy-
related conditions may contact UVU Accessibility Services at accessibilityservices@uvu.edu or 801-863-
8747. 
  
Accessibility Services is located on the Orem Campus in BA 110. 
  
Deaf/Hard of Hearing students requesting ASL interpreters or transcribers can contact Accessibility 
Services to set up accommodations. Deaf/Hard of Hearing services can be contacted 
at DHHservices@uvu.edu 
  
DHH is located on the Orem Campus in BA 112. 
 
 

https://www.uvu.edu/accessibility-services/
mailto:accessibilityservices@uvu.edu
mailto:DHHservices@uvu.edu
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Academic Integrity 
At Utah Valley University, faculty and students operate in an atmosphere of mutual trust. Maintaining 
an atmosphere of academic integrity allows for free exchange of ideas and enables all members of the 
community to achieve their highest potential. Our goal is to foster an intellectual atmosphere that 
produces scholars of integrity and imaginative thought. In all academic work, the ideas and contributions 
of others must be appropriately acknowledged and UVU students are expected to produce their own 
original academic work.  
 
Faculty and students share the responsibility of ensuring the honesty and fairness of the intellectual 
environment at UVU. Students have a responsibility to promote academic integrity at the university by 
not participating in or facilitating others' participation in any act of academic dishonesty. As members of 
the academic community, students must become familiar with their rights and responsibilities. In each 
course, they are responsible for knowing the requirements and restrictions regarding research and 
writing, assessments, collaborative work, the use of study aids, the appropriateness of assistance, and 
other issues. Likewise, instructors are responsible to clearly state expectations and model best practices.  
 
Further information on what constitutes academic dishonesty is detailed in UVU Policy 541: Student 
Code of Conduct. 
 
 

Equity and Title IX 
Utah Valley University does not discriminate on the basis of race, color, religion, national origin, sex, 
sexual orientation, gender identity, gender expression, age (40 and over), disability, veteran status, 
pregnancy, childbirth, or pregnancy-related conditions, citizenship, genetic information, or other basis 
protected by applicable law, including Title IX and 34 C.F.R. Part 106, in employment, treatment, 
admission, access to educational programs and activities, or other University benefits or services. 
Inquiries about nondiscrimination at UVU may be directed to the U.S. Department of Education’s Office 
for Civil Rights or UVU’s Title IX Coordinator at 801-863-7999 – TitleIX@uvu.edu – 800 W 
University Pkwy, Orem, 84058, Suite BA 203. 
 
 

Religious Accommodation 
UVU values and acknowledges the array of worldviews, faiths, and religions represented in our student 
body, and as such provides supportive accommodations for students. Religious belief or conscience 
broadly includes religious, non-religious, theistic, or non-theistic moral or ethical beliefs as well as 
participation in religious holidays, observances, or activities. Accommodations may include scheduling 
or due-date modifications or make-up assignments for missed class work. 
To seek a religious accommodation, a student must provide written notice to the instructor and the 
Director of Accessibility Services at accessibilityservices@uvu.edu. If the accommodation relates to a 
scheduling conflict, the notice should include the date, time, and brief description of the difficulty posed 
by the conflict. Such requests should be made as soon as the student is aware of the prospective 
scheduling conflict. 
 
While religious expression is welcome throughout campus, UVU also has a specially dedicated 
space for meditation, prayer, reflection, or other forms of religious expression. 
 

https://policy.uvu.edu/getDisplayFile/5bedd0ef7b23736d542192e3
https://policy.uvu.edu/getDisplayFile/5bedd0ef7b23736d542192e3
https://policy.uvu.edu/getDisplayFile/5bedd0ef7b23736d542192e3
mailto:TitleIX@uvu.edu
mailto:accessibilityservices@uvu.edu
https://www.uvu.edu/interfaith/reflectioncenter/index.html?gad_source=1&gclid=Cj0KCQjwq_G1BhCSARIsACc7NxoAEZPcQgePIy6rEwtBF2v_Hz6637w3ZXGuOHwBB5e9muSwb3PsP6AaApF9EALw_wcB
https://www.uvu.edu/interfaith/reflectioncenter/index.html?gad_source=1&gclid=Cj0KCQjwq_G1BhCSARIsACc7NxoAEZPcQgePIy6rEwtBF2v_Hz6637w3ZXGuOHwBB5e9muSwb3PsP6AaApF9EALw_wcB
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