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  Syllabus for Chemistry 120:  College Chemistry I 

Spring, Section 001: 8:00 AM – 8:50 PM MWF, SH Room 4114 

Instructor:       Dr. Matthew Nee   

    TCCW, Room 111  

      Phone: 745-0114 

    matthew.nee@wku.edu 

 

Office Hours:   M, 2:00-3:00 PM 

T, 11:00AM-12:00 PM, 

W, 10:30-11:30 AM  

    Other times by appointment   

Textbook:       No need to purchase: Electronic access is universally free: 

   Chemistry, OpenStax 

 https://openstax.org/details/books/chemistry 

You may purchase a paper copy of the text from the website above for 

$55, but that is optional. You should manage a way to bring some form of 

the text with you to class each day. 

Other required Items:  Sapling Learning Account (covered automatically with your 

registration) Non-graphical calculator (cannot plot, store 

equations, no internet) 

Co-requisites:   CHEM 121 (Required), MATH 117 (Recommended)  

Pre-requisite:   MATH 116 (Required)   

Course Description:  The beginning course in chemistry for science majors and minors. It may also be 

used to fulfill a general education requirement. Covering the first half of the standard first year 

chemistry course, it is recommended that high school chemistry and a strong high school mathematics 

background precede this course. CHEM 120 is the first in a two-semester sequence. The associated lab 

(CHEM 121) must be taken along with the course except under exceptional circumstances (such as 

having passed the lab previously).  

Students will develop an understanding of the basic principles of chemistry, including standards of 

measurement, properties of matter, atomic theory and structure, the periodic table, chemical reactions 

and equations, gas properties, thermochemistry, and phase changes.  This course fulfills part of the D-I 

(Science/Mathematics, with lab) general education requirement or the Natural Sciences Explorations 

credit under the Colonnade Plan. It will help students attain the general education goal and objective of 

obtaining an understanding of the scientific method and a working knowledge of natural science and 

its relevance in their lives. 

Department Learning Objectives: The WKU Chemistry department has established the following 

learning objectives for all sections of CHEM 120:  

mailto:matthew.nee@wku.edu
https://openstax.org/details/books/chemistry
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1. Students will be able to solve stoichiometry problems involving solids, gases and solutions. 

2. Students will be able to apply the empirical and ideal gas laws to solve for relationships 

between P, V, N and T. 

3. Students will be able to write ground-state electronic configurations for neutral and charged 

species. 

Specific objectives for each unit are available on the blackboard site for you to review before and as you 

are learning the material. It is strongly recommended that you use these to guide your learning in the 

course.  

Course Overview: Through this course, students will acquire knowledge about the theories, concepts, 

and principles of chemistry that explain observations and make predictions about the natural world. 

The exams and assignments throughout the semester are designed to improve their abilities to 

understand and apply these concepts. CHEM 120 also serves as an introduction to science at the 

university level. While some topics will have some degree of memorization (solubility rules, for 

example), the course will require students to think about and apply concepts learned to new situations. 

In other words, it is not enough to recite the steps in the scientific method. You will be required to use 

it (and other class concepts) to draw conclusions about situations you may not have seen before. The 

successful student will learn to think critically, to solve problems and to think like a scientist.   

The course is divided into eleven conceptual modules. Each module will focus on a different set of 

concepts, and will develop different skills. In the first module (M1: Chemistry as the Central Science), 

you will learn about the scientific method, an approach we will use implicitly throughout the course 

and the lab to solve problems. You will evaluate what chemistry is, and how it connects many 

disciplines together to be the “central science.” M1 will also introduce (or re-introduce) you to SI 

measurements and their scientific notation and associated prefixes. Atoms and molecules will be 

introduced in M2: From Atoms to Molecules to Equations. You will be able to identify the names and 

symbols of the majority of the elements in the periodic table, and to classify at least some of their 

properties based on their position within the table. Nomenclature (taught in the lab) will be used 

throughout the course, as chemical formulas are the words of the chemical language. You will 

understand the advantage of using moles, and will be able to convert among mass, number of atoms or 

molecules, and number of moles of a compound. By the end of the module you will be able to balance 

any chemical equation. Chemical reactions in solution are central to chemistry; you will learn the basics 

in M3: Reactions in Solution. Here, you will learn which ionic compounds are soluble, and how to 

determine the concentration of a solution. You will be able to predict the products of certain types of 

reactions based solely on the reactants. M4: Reaction Yield introduces you to stoichiometry, which 

combines moles and balanced equations to make predictions about how much product to expect from a 

reaction. 

In some chemical reactions, a reactant or product will be a gas. In M5: Gases in Chemistry, you will 

explore the basic properties of gases. You will use the relationships connecting pressure, volume, 

temperature, and number of moles to predict changes to the state of the gas. Naturally, you will need 

some time to combine all of these ideas to predict the yield of any reaction, including writing a 

balanced chemical equation based on the names of the compounds, then determining the reactant-

limited yield based on that equation. Sometimes reactions produce or consume large amounts of 

energy (M6: Energy and Chemical Reactions). The guiding principles for describing how and when this 
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occurs are called thermochemistry, which will be extended in CHEM 222 to describe the extent to 

which reactions occur. 

The remainder of the course will describe the structure of matter, from atoms through solids and 

liquids. This will begin with a summary of the most important results of quantum mechanics, which 

describes the behavior of very small systems like atoms and molecules. M7: Waves and Atoms and M8: 

Electron Configurations and Periodicity will describe our modern understanding of atomic structure 

and the reasons behind the periodic behavior of elements discussed in M2. Molecules will be 

developed next in M9: Molecular Bonding. You will learn how electrons are shared between nuclei to 

form molecules, and why certain geometries arise in M10: Molecular Geometries. In the final module, 

we will extend the same principals to bulk materials (M11: States of Matter and Phase Change), 

reconnecting you back to the properties of matter from M1.  

Expectations:  As the instructor of the course, you can expect me to:  

 Make productive use of class time  

 Explain concepts and provide problem solving opportunities in class and during online videos  

 Be available for student questions and concerns during office hours and via email 

 Provide suggestions and resources regarding study habits, tutoring, etc. when requested  

 Grade all assessments fairly and return them within a reasonable time  

 Help interested students become more involved in the chemistry department 

As a student in this class, you are expected to:  

 Attend class regularly and participate actively and respectfully  

 Read the textbook in advance of the material being presented in lecture and as outlined in the 

schedule 

 Actively view all online videos before class each day, and complete associated quizzes 

 Attend office hours for extra assistance 

 Spend a minimum of 2 hours outside of class for each hour of lecture (in other words, 6-8 hours 

per week in addition to class time) 

 Complete the written homework assignments, despite not being graded for them, as well as the 

graded Sapling assignments, on time, and continue practicing until you have mastered the 

material 

 Be present and on time for exams  

 Ask questions inside or outside of class if you are having trouble  

Blackboard: This course will make use of Blackboard (http://blackboard.wku.edu), an online environm

ent that is used by Western Kentucky University for teaching purposes.  By registering for this course, 

you have automatically obtained access to the course information available on Blackboard. Blackboard 

can be accessed from any computer (on or off campus) with an internet connection.  

Information available on Blackboard includes this syllabus, supplemental information, lecture notes, 

and a record of student grades. You are responsible for correcting any recording errors. The grades for 

each assignment will be posted, but, because of limitations in the Blackboard system, your overall 

grade at any given time should be calculated separately, using the grading system outlined below. 

Online HW assignments will be handled through the Sapling system (see below), which is 

http://blackboard.wku.edu/
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accessible directly from the Blackboard site for the course.  All questions or problems regarding the 

general functionality of the Blackboard environment should be directed to the Help Desk (745-7000) 

and not the professor.  If you have circumstances that would make the use of an online course 

component difficult, please see Dr. Nee during the first week of class.  

As often as possible, I will post my lecture slides on Blackboard the day before lecture. Many students 

find it useful to print the thumbnails of the slides for class, so that they can take notes on them. If you 

choose to take advantage of this resource, do so responsibly! The lecture slides are provided to 

augment your classroom experience, not to substitute for it. Although you may have my slides, you 

must attend class for the pieces to truly fit together. In-class problem sessions and discussions are 

critical to success in any class, and if you attempt to rely solely on the slides, you will not perform as 

well as you could otherwise.  

Pre-Lecture Videos and Quizzes: Every lecture has an associated reading assignment, a pre-lecture 

video, and a quiz about the reading and video. By moving this material to before class, we can 

concentrate our time on individual and group problem-solving activities, all while I am around to ask 

questions. Thus, the reading, videos, and quizzes are required work prior to attending class. The 

quizzes are worth one extra credit point each, but only if they are completed before 7:00 am the day 

they are due. 

Homework:  Doing the HW is the best way you have to study and to determine if you understand the 

material. Statistically, those students who do not put appropriate time into the HW assignments 

perform poorest in the class overall. If you do not practice regularly, you should not expect to do well 

on exams. As you work the textbook, online, and written problems, pay special attention to the way 

that the solutions are written. Get in the habit of writing answers with correct units and the correct 

number of significant figures, where applicable. A total of eleven for-credit homework assignments will 

be available online through Sapling during the semester. In addition, each unit has a set of written 

problems that will allow you to practice problem solving in chemistry. These written assignments are 

not collected or graded. Instead, solutions are available through BlackBoard. Work the written 

assignments as part of your additional practice: 

The online Sapling assignments are not sufficient for success in chemistry: 

they help you on the way, but much more practice is needed to receive a 

passing grade.  

 It is your responsibility to keep up with the homework schedule and complete each Sapling homework 

set by the end of the day it is due. No late Sapling homework or excuses will be accepted – plan ahead 

to avoid last minute snags. The score on each assignment will be scaled to 25 points for the course. 

Because there are eleven assignments for the semester, each student will have one assignment score 

dropped, meaning there will be a total of 250 course points (25% of your final grade) dedicated to 

homework performance. This is designed to allow for any minor technical issues which might interfere 

with Sapling HW performance, or for illness or personal or other family needs that arise outside of 

class. As a result, technology problems and other concerns which are not brought to my attention a 

reasonable amount of time before the assignment deadline will not be grounds for an extension or an 

excused grade.  
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You will be allowed as many as five attempts to complete each problem before the deadline, but once 

you receive a correct answer, your score for that problem will be recorded. Thus, redoing a section 

which you have mastered will not result in a penalty. Each incorrect response to a question will lower 

the possible value of that question by 5% to discourage gaming the system. If you make three attempts 

without receiving credit for a question, it is likely that you should discuss your process on that 

question with me before proceeding. After the due date, HW assignments will be made available again 

for you to continue to work on them. Doing so is one aspect of what you should do to review for each 

exam.  

Your Sapling access is included in your course registration. Further details about Sapling will be 

forthcoming at the beginning of the semester. It is the student’s responsibility to master the Sapling 

system. Difficulties with the system, including problems with your own computer, or with those on 

campus, are not acceptable excuses for not completing homework. Start each assignment as soon as it is 

posted. Starting homework assignments the night before will not give you time to figure out the 

material, ask questions, and practice enough to be successful! The first unit will include some 

additional problems to introduce you to the Sapling environment, due before all the other HW1 

questions. 

Exams: There are three exams scheduled during the normal class period. Each will contain 

approximately 10 matching, plus around 20 multiple choice questions of varying difficulty. There may 

also be free-response questions that will require that you show all of your work, including units, 

conversion factors, and proper significant figures. Some problems on exams will be similar to HW 

problems and in-class exercises, while other questions will test concepts and definitions from the 

reading. The final exam will be the American Chemical Society (ACS) standardized exam for first-

semester general chemistry. Study guides for the ACS exam are available for purchase from the 

chemistry stockroom; they may also prove useful for studying for the individual exams. For exams, 

you may use only a NON-PROGRAMMABLE, NON-GRAPHICAL calculator (i.e. the calculator cannot 

have the ability to store equations or to store, send, or receive data).  Portable computers, PDA’s, 

mobile phones, or other devices with programmable functions will NOT be allowed during testing 

times. It is your responsibility to confirm that your calculator is acceptable for use. Use of an 

inappropriate calculator will earn you a zero on the assignment and may result in disciplinary actions. 

Makeup exams will be administered only for legitimate excuses with valid documentation (serious 

illness requiring a doctor’s note, university sponsored activity, etc.), and must be requested prior to the 

scheduled date of the exam. Issues with grading on exams will be considered only by appointment 

with me. A regrade will not be issued for part of an exam. Instead, the entire exam will be regraded, 

which may also result in your grade going down if I have made an error in your favor.  There will be 

no makeups or regrades for the final exam, which will not be returned once graded.  

Tentative Exam Schedule: Schedule subject to change as necessary. 

Exam 1:          Wednesday, February 8th   

Exam 2:          Friday, February 24th    

Exam 3:          Wednesday, March 22nd  

Exam 4:     Friday, April 7th 

Exam 5:     Wednesday, April 26th    

Final Exam (ACS Standardized): Friday, May 12th, 8:00 – 10:00 AM 
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Grading: Grades are determined based on a combination of homework and exams. Note that although 

homework is only 25% of your grade, diligence on assignments will improve your exam scores 

considerably.   

Homework total (after one drop)                           250 pts 

5 exams @ 100 pts. each          500 pts 

Final exam @ 250 pts          250 pts 

Total                                 1000 pts 

The following grade scale will apply at a minimum (see below):  

A = 90-100% (900-1000)  

B = 80-90%   (800-899)  

C = 70-80%   (700-799)  

D = 60-70%   (600-699)  

F = Below 60% (< 600)   

 

These minima may be adjusted DOWN but not up. In other words, if you earn 900 points, you are 

guaranteed an A, but it may be the case that 890 points becomes the cutoff instead.  

Outside Assistance: Although Dr. Nee encourages you to attend office hours for any difficulties or 

assistance with the course, for those wishing a different perspective, the Chemistry Tutoring Center has 

free tutors (chemistry majors and grad students) available in 125B TCCW. Alternatively, The Learning 

Center at Downing Student Union offers free additional assistance such as peer tutoring. For more 

information, or to schedule a tutoring appointment, please call TLC at (270) 745-6254 or visit their 

website at http://www.wku.edu/tlc.  

Technology in the Classroom:  Electronics in the classroom could potentially be helpful, but they are 

frequently a distraction. These include, but are not limited to, laptop computers, cell phones, smart 

phones, tablets, readers and other personal computing devices. While each could be considered useful 

in some respects, more often than not they become a distraction to you or to your classmates. Some 

guidelines: 

 SILENCE YOUR PHONE when you enter the classroom. If you must take a call in an emergency, 

leave the room to do so, and re-enter it discreetly. It would be best to alert the instructor before 

class if you are expecting an urgent call.   

 NO TEXTING or other messaging in class at any time. Anyone doing so will be dismissed for the 

day and will not receive credit for any uncompleted work. Persistent problems may result in 

disciplinary referral.  

 Laptops, tablets, readers, etc. should be used for academic purposes only. Any other use, or the 

creation of a distraction, will jeopardize your privilege to use them. If you plan to use your 

computer, plan to sit in the back row so that you do not distract those behind you. 

 During exams, use of any of these devices will result in a grade of zero for the exam without a 

warning being issued. 

Academic Dishonesty:  “Following the procedures of due process, if the WKU Code of Student 

Conduct is violated, the responsible parties will go through the University’s disciplinary process, 

which is intended to be a fair and educational experience. Any WKU student may be expelled, 

suspended, placed on probation or given a lesser sanction for one or more of the following causes: 

Dishonesty, such as cheating, plagiarism, misrepresenting of oneself or and organization, or knowingly 

furnishing false information to the University…” [From the Undergraduate Catalog]  

http://www.wku.edu/tlc
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Academic dishonesty in CHEM 120 will result in a zero for the assignment for all parties involved 

and a report to the office of Judicial Affairs or other appropriate office.  Repeated offenses will 

result in a course grade of F and a recommendation for removal from the University. 

Important University Deadlines:     Drop/add without a grade   January 30th         

       Withdrawal with a W     March 10th      

Students with disabilities:  In compliance with university policy, students with disabilities who 

require academic and/or auxiliary accommodations for this course must contact the Office for Student 

Disability Services in Downing University Center, A-200. The phone number is (270) 745-5004. Please 

DO NOT request accommodations directly from the professor or instructor without a letter of 

accommodation from the Office for Student Disability Services.  

Every effort will be made to maintain the policies in this syllabus. However, circumstances 

occasionally arise which require that changes be made, particularly regarding the course schedule. I 

reserve the right to make changes to the policies in this syllabus as necessary during the semester.  
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 Tentative Lecture Schedule: CHEM 120 Spring 2017 

No. Lecture Topic Reading Assigned HW Due  

1 Introduction to Chemistry and the Scientific Method, intro to SI Units 1.1-1.3 

1: 2/1 2 Measurements in Chemistry: Dimensional Analysis 1.3-1.4 

3 Accuracy, Precision, and Significant Figures 1.5-1.6 

4 The Structure of Atoms and Molecules 2.1-2.3 

2: 2/6 
5 Molecules, Chemical Formulas, and Balanced Chemical Equations 2.4-2.7 

6 Moles, Mole Ratios, and Mass 3.1 

7 Percent by Mass, Empirical Formula, and Solution Concentration 3.2-3.3 

8 Exam 1: February 8, 2017 

9 Reactions in Solution 4.1-4.2 

3: 2/15 10 Precipitation and Redox Reactions 4.2 

11 Proton Transfer: Acid/Base Reactions 4.2 

12 Mole Ratios and Reaction Yield 4.3 

4: 2/22 13 Limiting Reactants  4.4 

14 Density and Yields from Solution 4.5 

15 Exam 2: February 24, 2017 

16 Gases: Pressure, Volume, and Temperature 9.1-9.2 

5: 3/3 17 Avogadro’s Law and the Ideal Gas Law 9.3 

18 Kinetic Molecular Theory of Gases 9.4-9.6 

19 Energy and the First Law of Thermodynamics 5.1 

6: 3/20 
20 Thermal Equilibrium, Heat, and Calorimetry 5.2 

21 Enthalpy and Thermochemical Equations 5.3 

22 Standard Enthalpy of Reactions 5.3 

23 Exam 3: March 22, 2017 

24 Waves, light, and matter 6.1 

7: 3/29 25 The Hydrogen Atom 6.2 

26 Uncertainty, Quantum Numbers, and Atomic Orbitals 6.3 

27 Electron Configurations,  6.4 

8: 4/6 28 Magnetism, Electronegativity, and Periodicity 6.4 

29 Periodic Trends 6.5 

30 Exam 4: April 7, 2017 

31 Introduction to Molecular and Ionic Bonding 7.1-7.2 

9: 4/14 32 Lewis Dot Structures: Atoms, Ions, and Polyatomic Molecules  7.3 

33 Formal Charge, Resonance, and Bond Enthalpy 7.4-7.5 

34 VSEPR Geometry: Basic Molecular Structures 7.6 

10: 4/24 
35 Molecular Geometry and Valence Bond Theory 8.1 

36 Hybridization and Multiple Bonds 8.2-8.3 

37 Molecular Orbital Theory: Bonding by Overlap 8.4 

38 Exam 5: April 26, 2017 

39 Intermolecular Forces and Properties of Liquids 10.1-10.2 

11: 5/6 
40 Phase Change and Phase Diagrams 10.3-10.4 

41 The Claussius-Clapeyron Equation 10.3 

42 The Solid State 10.5-10.6 

Final Exam: Friday, May 12, 2017 at 8:00 am 

 


