CHEM 463/563, Principles of Biochemistry I, Fall 2025 Syllabus

	Instructor: Prof. Jordan Froese		
	Email: jtfroese@bsu.edu

	Office: FB 413
	Class sessions: Monday, Wednesday, and Friday, 12:00 pm – 12:50 pm, FB 103

	Student Hours (office hours): Tuesdays 3-4 pm and Fridays 11 am-12 pm (I am ALWAYS happy to make appointments outside of these hours, PLEASE do not hesitate to contact me anytime)
	Final Exam: Wednesday December 10, 12:00pm -2:00pm


		
Chemistry Main Office: FB 417 	                                          Phone: (765) 285-8060 (leave message)

Required Textbook – Lehninger Principles of Biochemistry, 8th Edition, D. Nelson and M. Cox, 2021 OR Lehninger Principles of Biochemistry, 7th Edition (or older), D. Nelson, M. Cox, and A. Hoskins, 2017. 

Required Technology – calculator, computer (computer lab access available)

General Information
 
Course Description: Structure, function, chemical, and physical properties of proteins, nucleic acids, carbohydrates, and lipids with an emphasis on enzyme kinetics and regulation. For chemistry, life sciences, and pre-health profession majors.

Course Objectives: CHEM 463/563 (Principles of Biochemistry I) is the first of the two-semester course that is designed to introduce students to the science of biochemistry. Students will gain an appreciation for the chemical concepts functioning in biological processes, and how these chemical principles make life possible. This course has a strong chemical emphasis, and stresses two main principles: 1) biological processes obey accepted “chemical” laws; 2) successful chemical designs are used over and over in biological processes. The biological macromolecules that this course focuses on are proteins, polysaccharides, and nucleic acids (DNA and RNA), including the monomeric units of these macromolecules. This course focuses on the structures of these molecules, their functions, and the strong relationship between structure and function. The examination of the structure and function of lipids, a fourth important type of biological molecule and a major component of cell membranes will be covered along with the study of biological transport in membranes. Other topics to be examined in the course include the kinetics and catalytic mechanisms of enzymes. Methods and approaches used in biochemical research will be presented, as will the biochemical basis of some disease states.

Prerequisites: CHEM 232 or CHEM 235 with a grade of C- or better.

Course Structure: This semester we will approach the necessary Biochemistry material from multiple angles. Each week we will have one lecture, one problem set, and one quiz which will cover the material for that week (except for midterm weeks when there will be no quiz). The material covered each week is listed in the schedule below. We will start each week in our Monday sessions by discussing the new topic(s) for that week and by highlighting the key concepts together. This will take the form of traditional lectures. Students are expected to supplement these discussions by reading the appropriate textbook chapter(s). We will then apply what we learned in our discussions and readings by completing weekly problem sets together during our Wednesday sessions. I encourage everyone to work on these problem sets with their peers and with me as a resource during class time. Problem sets will not be graded for correctness, but students will receive credit for actively participating in these problem-solving sessions. Finally, we will conclude each week by reviewing key concepts and completing a weekly quiz during our Friday sessions (except for midterm weeks). The general weekly format of the class will be:

Mondays – Information distribution (this will be the most similar to traditional lectures)
Wednesdays – Apply the information received on Tuesday through problem-based activities
Fridays – Review key concepts and complete weekly quiz

Attendance:  Students will be expected to attend every class, and attendance will be required to receive participation points on Mondays and Wednesdays, and to complete weekly quizzes/midterms on Fridays (excepting those excused for medical or other Ball State-sanctioned reasons). However, we all know there can be extenuating circumstances and I try to be reasonable! If you cannot attend class, please let me know beforehand and we can make the appropriate arrangements. If circumstances cause you to miss more than 3 classes for non-medical reasons, you may be overextending yourself and you should consider withdrawing from the course.

Course Materials: Course materials, including lecture slides, problem set worksheets, and all answer keys, will be posted on the BSU Canvas website for this course for all to use. I would ask that everyone please ensure that they have access to this website as early as possible in the course. Student’s will need to acquire a copy (virtual or physical) of the textbook (Lehninger Principles of Biochemistry, 8th Edition, D. Nelson and M. Cox, 2021 OR Lehninger Principles of Biochemistry, 7th Edition (or older), D. Nelson, M. Cox, and A. Hoskins, 2017), a calculator, and will need to have access to a computer to complete assignments. Access to computer facilities can be arranged through the Ball State Chemistry department/the Science Library.

Lectures: We will meet on Mondays to discuss the new topics for the week in lecture form. Lecture slides will be posted to Canvas each week by Monday at 9 am (Don’t hesitate to contact me if you don’t see them!). Students are expected to attend each lecture and read the textbook chapter associated with each week’s material before attending the Wednesday problem-solving sessions. 

Problem-solving sessions: Each week we will complete a problem set based on the material we discuss in our lecture sessions. Problem sets for each week will be posted to Canvas by Monday at 9 am, but students will be provided with in-class time to complete the problem sets. These problem sets will be designed to give students examples of the types of questions to be expected on the quizzes and midterms and will exemplify the level of understanding that is expected of students in the course. Answer keys for all problem sets will be provided on Canvas following the problem-solving sessions. Students are expected to attend all problem-solving sessions and will receive credit for actively participating and for completing all weekly problem sets. 

Quizzes: There will be weekly quizzes that are designed to motivate students to stay current with the material covered each week and to provide ongoing low-stakes assessments. These weekly quizzes will also ensure that final grades will not be disproportionately weighted towards a few cumulative exams. Quizzes will take place during our Friday class sessions following time for review of key concepts. Quizzes will be graded and returned within one week of submission. Answer keys for all quizzes will be posted to Canvas following the completion of the quiz by all students.
Examinations: There will be three midterm exams and a comprehensive final exam which will primarily consist of short answer/problem solving questions, as well as some fill-in-the-blank, mathematical, and matching questions. All midterm exams will be completed in class during our regularly scheduled class times. The material for each exam will be drawn from (in order of importance): 1) Lecture material, 2) Problem sets, 3) Textbook chapters. Study guides will be provided before each exam. Midterm exam questions will be designed to emphasize the material in the announced coverage for each exam (not cumulative), however as chemistry is a science that naturally builds upon itself, you will have to use tools that you have previously mastered to solve new problems.

Exam Schedule

	Midterm Exam 1 – Friday, September 19 (100 pts)
	Midterm Exam 2 – Friday, October 17 (100 pts)
	Midterm Exam 3 – Monday, November 24 (100 pts)
	Final Exam – Wednesday, December 10 (150 pts)

All students must take exams at the scheduled time. If you must miss an exam due to illness, death in the family, severe weather, or other Ball State-sanctioned reasons, please contact me (preferably via      email) before the start of the exam. 

Bioinformatics Assignments: Students will become familiar with Bioinformatics tools that are commonly used by active biochemistry researchers. Throughout the term, three worksheets will be assigned which will require that students utilize these tools to interact with biological molecules including proteins and nucleic acids. Worksheets will be submitted for credit, according to the schedule outlined below.

Term Paper (CHEM563 ONLY): Due to the graduate credit you will receive, there is an additional assignment for CHEM563 students. Students will write a review of the literature on a topic that is related both to Biochemistry and your graduate work (if possible). Dr. Froese must approve the topic and scope to ensure adequate biochemical content and focus. The paper will be a minimum of 5 pages in length (not including references), must be single-spaced with 12 pt. font, references must be in ACS format and must include at least one figure you have made embedded in the text, and at least two additional embedded figures with figure legends. The paper is due electronically (on Canvas) by 5 pm on the last day of class (Monday, December 8th).

Independent Work: It is expected that students will read the relevant textbook chapter(s) for each week’s material. During each lecture, suggestions for how to study each concept and suggested textbook problems for practice will be provided.

Student Hours (Office Hours): Student hours (office hours) will be held in the instructor’s office twice weekly (Tuesdays 3-4 pm and Fridays 11 am-12 pm). Students are welcome to come to my office (FB 413) to discuss course material, problem sets, exams, etc. Since it is impossible to pick times that are convenient for every student, I am of course always happy to make appointments to meet in person outside of these times. To arrange an in-person meeting outside of the regularly scheduled student hours, please contact me via email (jtfroese@bsu.edu).



Grading

	CHEM 463
	CHEM 563

	3 Exams (3 x 100 pts each)
	300
	3 Exams (3 x 100 pts each)
	300

	Comprehensive Final Exam 
	150
	Comprehensive Final Exam 
	150

	Quizzes (10 x 10 pts)
	100
	Quizzes (10 x 10 pts)
	100

	Participation
	50
	Participation
	50

	Bioinformatics Assignments 
(3 x 25 pts)                                             
	75
	Bioinformatics Assignments 
(3 x 25 pts)                                             
	75

	                                                         Total = 675
	Term Paper
	100

	
	                                                              Total = 775



Determination of Grades: The grading scale will be determined based on an overall percentage score. It is therefore possible (and desirable!) that every student will earn a high grade. The approximate score ranges are as follows (although I reserve the right to modify these slightly if necessary):

A	93.0 – 100		B-	80.0 – 82.9		D+	67.0 – 69.9 
A-	90.0 – 92.9		C+	77.0 – 79.9		D	63.0 – 66.9
B+	87.0 – 89.9		C	73.0 – 76.9		D-	60.0 – 62.9
B	83.0 – 86.9 		C-	70.0 – 72.9		F	< 60.0    

As part of the course this semester, I ask that you please fill out a course evaluation at the end of the semester. These evaluations are invaluable in improving course content and delivery for future courses, and we very much value your thoughts and opinions.

Reconsideration of Grades: It is possible that errors will be made in grading the exams or assignments (we are all human!), and that a reconsideration of a grade may be justified. Please don’t hesitate to bring any potential error to my attention. Errors in addition on midterms/quizzes will (of course) be corrected where appropriate. Where you believe an error (or inconsistency) has been made in the actual grading of an exam or quiz question, you may request that the grading of the question be reconsidered. All such requests should be made in writing, indicating your reasons for the request, and given to me personally.

[bookmark: _Hlk43799134]Academic Integrity: We all have found ourselves in challenging situations, which can sometimes lead to bad decisions. If you ever find yourself in a position where you feel the need to do something that could be considered “academic dishonesty”, I ask that you talk to me first. There may well be something I can do to help you avoid a potentially very damaging situation. Each student in this course is expected to abide by the Ball State University Student Academic Ethics Policy (www.bsu.edu/associateprovost/academicethics). This institution takes any violation of the Academic Ethics Policy very seriously. If a breach of the Ethics Policy occurs, I reserve the right to advocate for the strongest penalty under the policy. The abuse of academic ethics damages the reputation of Ball State and of all Ball State students, alumni and employees. Examples of a breach of academic integrity include copying another student’s work on an exam or assignment, copying text from a source in an assignment without appropriate citation, and allowing another student to copy your work or your exam answers.


University Statement: We are committed to ensuring that all members of the community are welcome, through valuing the various experiences and worldviews represented at Ball State and among those we serve. We promote a culture of respect and civil discourse. If you need course adaptations or accommodations because of a disability, please contact the instructor of record as soon as possible. Ball State's Disability Services Office coordinates services for students with disabilities; documentation of a disability needs to be on file in that office before any accommodations can be provided. Disability Services can be contacted at 765-285-5293 or dsd@bsu.edu.

Freedom of Expression: In this course, we are committed to fostering a learning environment that values intellectual diversity, encourages free expression, and promotes open inquiry. Students looking for additional information or alternate perspectives on any course subject are encouraged to review the published, peer-reviewed literature using resources such as Google Scholar (https://scholar.google.com/) or Science.gov. Discussion of any such sources will always be encouraged by the instructor. As members of the Ball State Community, we treat each person in the Ball State community with civility, courtesy, compassion, and dignity and respect and learn from differences in people, ideas, and opinions. Please review Ball State University’s Statement on Freedom of Expression, the resources on Ball State’s Freedom of Expression webpage, and Ball State’s Beneficence Pledge.

Copyright Infringement: Lecture slides, notes, and exercises used in this course are the property of the textbook publisher or other third parties. All other course material, including but not limited to slides developed by the instructor(s), the syllabus, assignments, course notes, course recordings (whether audio or video), lab handouts, graded lab assignments and examinations or quizzes (blank or graded) are the property of the University and the developing author(s). Students are free to use this material for study and learning, and for discussion with others, including those who may not be in this class. Republishing or redistributing this material, including uploading it to web sites or linking to it, violates the rights of the copyright holder and is prohibited. There are civil and criminal penalties for copyright violation. Publishing or redistributing this material in a way that might give others an unfair advantage in this or future courses may subject you to penalties for academic misconduct.

Title IX: Ball State University is committed to providing a safe and inclusive learning environment for all students. If you or someone you know has experienced sexual harassment—including sexual assault, 
dating violence, domestic violence, or stalking, please know that you are not alone. The University offers support services and resources. For more information or to report an incident, please visit bsu.edu/titleix or contact the Title IX Coordinator at 765-285-1545 or at titleix@bsu.edu. As your instructor, I am a mandatory reporter under the Title IX policy and required to report any information I receive about possible sexual harassment. This includes information shared in class discussions, assignments, or private conversations. What happens after I report? The Title IX Coordinator will email the person who experienced sexual harassment (complainant) and invite them to schedule a meeting. If the complainant chooses to meet with the Title IX Coordinator. Title IX Coordinator will offer supportive measures (e.g., counseling, extensions on deadlines, course-related adjustments, changes to work or class schedules, and/or referrals to campus offices), review the policy, and discuss options to move forward. If a complaint is filed by the complainant or the University, an investigation will begin following University policy.

University Grade Appeal Policy: If you believe you received a final course grade that does not reflect your performance due to fairness or a procedural issue, you have the right to file an appeal within 5 school days after final grades are posted by the Office of the Registrar.

Teacher Education Statement: If you are a teaching major, or if you think you will ever decide to be a teaching major, then you should save the required assignments, exams, and laboratories (also known as artifacts) from this course for a teaching portfolio. For more information see 
http://cms.bsu.edu/Academics/CollegesandDepartments/Chemistry/AcademicsAdmissions/Programs.aspx

Generative AI Statement: All work conducted and/or submitted in this course must be your own, completed in accordance with the Ball State University’s Student Academic Ethics Policy. You may not collaborate with or make use of ChatGPT or any other generative AI applications at any time to develop materials submitted in this course.

FAQ’s

1. What should I do if I miss (or will miss) an exam or quiz?
Contact me (via email) ASAP. Let me know BEFORE the exam or quiz, not after. Acceptable excuses are sanctioned University events (member of the soccer team, etc.), professionally documented illness, death of family member, etc. Missing an exam because you forgot or overslept is not an acceptable excuse.

2. Can I make up a missed exam or quiz?
Yes, you may if your excuse is acceptable. You will need to set-up a day/time with me when you will take the exam. If you fail to show up for the set day/time, you will receive a zero for that exam. If you are late for the set time, you lose the minutes you can take the exam (i.e., if you are 10 minutes late, you will have only 40 minutes to take the exam).

3.  I’m really struggling in class. Where can I get extra help?
First and foremost, come talk to me! You are more than welcome to come to my student hours for extra help and request alternate student hours if you have conflicts during all of my regularly scheduled student hours. The Learning Center (North Quad 323) is highly recommended as one place you may get extra help. There are also postings around campus where you can hire a personal tutor. 
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Tentative schedule

Lehninger Principles of Biochemistry, 8th Edition, D. Nelson and M. Cox, 2021 OR Lehninger Principles of Biochemistry, 7th Edition (or older), D. Nelson, M. Cox, and A. Hoskins, 2017. 

   Week of	   Subject		   Chapter in Text
August 18	Introduction to Biochemistry 	Chapt # 1
	 
August 25	Water/Buffers/Bonding 	Chapt # 2
	
September 1 	Protein Structure                                                              Chapt # 3
                                        Labor Day – No Monday Class 

September 8	Protein Structure II	Chapt # 4
	Bioinformatics #1 Due (Friday)

September 15	Protein Function	Chapt # 5
	Midterm #1 (Friday)

September 22	Enzymes and Catalysis 	Chapt # 6 
		
September 29	Enzyme Mechanisms	Chapt # 6

October 6	Enzyme Kinetics                                                                Chapt # 6
                                        Fall Break – No Monday Class
	Bioinformatics #2 Due (Friday)

October 13	Enzyme Inhibition and Regulation	Chapt # 6.4, 6.5
	Midterm #2 (Friday)

October 20 	Carbohydrate Chemistry	Chapt # 7

October 27	Carbohydrate Functions	Chapt # 7
	
November 3	Nucleic Acid Structure	Chapt # 8
			
[bookmark: _Hlk77757544]November 10	Nucleic Acid Function (From Genes to Proteins)	Chapt #8, 25.1, 25.2, 26.1,                                 		27.1, 27.2		

November 17               	Lipid Structure and Function	Chapt #10
	Bioinformatics #3 Due (Friday)

November 24	Thanksgiving	
	Midterm #3 (Monday)	

December 1	Membranes and Transport	Chapt # 11
		
December 10	Wednesday Final Exam (12 pm- 2:00 pm)  	
		
Student Support Services

The Learning Center: The Learning Center offers free Tutoring and Academic Coaching for many courses at Ball State. Students can make appointments for online (Zoom) or in-person (NQ 350) appointments. To make an appointment, visit myballstate.bsu.edu and click on “Navigate” in the Academic Tools section, or just go directly to bsu.navigate.eab.com. Testing accommodations for students with disabilities are available for students who have received the appropriate documentation from Disability Services. Tests may be administered in the Learning Center. Supplemental Instruction is available in select courses. If you have an SI leader for your course, that person will provide students with information the first week of school regarding weekly study sessions. For more information about Learning Center programming, visit bsu.edu/learningcenter or call 765-285-1006. 

The Writing Center: All writers improve with practice and feedback, so as a student in this course, you are encouraged to use the Writing Center (in Robert Bell 295 during weekdays, Bracken Library First Floor West in the evenings, or online during any of our regularly scheduled hours) to get additional feedback on your writing. The Writing Center offers free planning, feedback, and accountability sessions (in person and online) to all students composing essays, reports, reflections, research projects, web content, lesson plans, slideshows, poster presentations, resumes, and other digital or print texts. To schedule a free appointment to discuss your writing, go to bsu.edu/writingcenter. Online and in-person appointments are available; however, plan ahead because appointments book quickly!

The Basic Needs Hub: If you are having difficulty affording enough food, do not have a safe and reliable place to sleep, and/or experiencing an emergency or crisis, help is available through the Basic Needs Hub. The Basic Needs Hub has information, resources, and provides individualized support to students. To talk with a supportive staff member about your experience, receive one on one assistance, or learn more about resources, you can submit a Basic Needs Assistance Form.

The Counseling Center: The Ball State University Counseling Center offers free and confidential services to all students. The Counseling Center is located in Lucina Hall, Room 320. To schedule an appointment, you can contact us at 765-285-1736. Ball State also offers a 24/7 Crisis Line, which can be reached at 765-285-HOPE (4673). The Crisis Line is a mental health resource for those who are struggling with any mental health concerns, including thoughts of self-harm and/or suicide. At the Ball State Counseling Center, we see students for a variety of reasons, some of which include homesickness, relationship concerns, anxiety, and depression. At your first appointment, you will work with a therapist to create a plan that will connect you with resources that best fit your needs. We assist students with getting connected to therapy at our Center as well as connecting students to self-help resources, other on-campus resources, and community-based resources. All Ball State students also have access to several on-demand, self-help resources through a variety of different platforms.

The Speaking Center: The Speaking Center is a free resource available to all members of the BSU community wanting to improve their public speaking. We offer personalized coaching to help you become a more confident and effective speaker. Trained coaches provide constructive feedback and support throughout the entire speech preparation process, whether you are in the early stages of brainstorming ideas and organizing your thoughts, or you need to practice delivery and refine message. The Center is in the David Letterman Communication and Media Building, room 302. To schedule an appointment, please access us through the Navigate app to sign up for a time. Appointments are available both in person and on Zoom. Appointments are available in person, on Zoom, and in virtual reality (VR) for those interested in practicing in an immersive speaking environment
