
   
 

Chemical Analysis 
Fall 2025 

1. Course Basics 
Chemical Analysis  CHEM 225 Sections:11, 12, & 13 

Lectures: Tuesdays 8:00 - 9:15 am  Room: FB 340 

Labs: FB549:  

Section 11: Tuesdays,  09:30 am – 1:45 pm  (Lab instructor: Dr. Zahran) 

Section 12: Wednesday,  12:15 pm – 4:30 pm  (Lab instructor: Dr. Bwambok) 

Section 13: Thursdays,  08.00 am – 12:15 pm  (Lab instructor: Dr. Zahran) 

2. Instructor Informa4on 
Instructor: Dr. Elsayed Zahran 

  FB409 (office) or FB449 (lab)  

E-Mail: zahran@bsu.edu 

Office Hours: in person: Mondays 3:00 – 4:00 pm, Tuesdays 3:00 – 4:00 pm, and Thursdays 
1:00 – 2:00 am, Other times by appointment 

3. Course Informa4on 
Course Description 
Lecture and intensive laboratory treatment of the theory and practice of representative 
quantitative chemical measurements, including gravimetry, visual and potentiometric 
titrations, ion exchange, coulometric and conductometric titrations, and visible 
spectrophotometry.  One and one-half hours of lecture and four and one-half hours of 
laboratory weekly. 

Prerequisites 
CHEM 112 

Course Objectives 
The students will demonstrate an understanding through written and oral assessments of 
hands-on laboratory experiments and lectures the acquisition and Statistical Validation of 
Experimental Data, using Wet Chemical and Instrumental Methods. 
Course Format: This course will combine lecture, homework, and laboratory. The laboratory 
is a significant section of this class (50 % of your grade). Performing all experiments with 
adequate accuracy and writing detailed lab reports are critical for your excellence in this 
course. All lab reports MUST be typed in Microsoft Word and prepared according to the 



   
 

Posted template (CHEM 225 Lab report format_F25). You will submit your completed lab 
report to the assignment on Canvas. TURNITIN IS ACTIVATED FOR THE LAB REPORTS. 
SIMILARITIES HIGHER THAN 30% WILL RESULT IN A ZERO GRADE FOR THE ASSIGNMENT. 

The other 50% of the grade will be on the homework assignments, quizzes, in-class 
questions, and the final exam.  

We will have three scheduled 25-minute quizzes over the course. The quizzes will be held in 
class toward the end of the lecture.  

Achieve Homework assignments will be posted on the course Canvas site. The final exam is 
comprehensive over the materials presented in lectures and lab experiments.  

You must work individually on all assignments and lab reports. Unless specifically permitted, 
you are not allowed to confer or converse with any other student, faculty member, or 
internet/social media site to seek answers on any material to be graded. Doing so will result 
in an automatic zero, and trigger established University procedures regarding academic 
dishonesty.  

4. Course Materials 
Textbook: open-source books (e.g., Analytical Chemistry 2.1 (Harvey)) 

Lab Instructions will be posted on Canvas weekly. 

Homework system: Essentials for Analytical Chemistry - Achieve Access 

Lab Notebook: Any bound notebook for data recording. (No spirals are accepted!) 

Personal Equipment: TI-30x series calculator or equivalent, 3-ring binder, Safety Goggles 
(that is, splash goggles, not shop glasses), Lab Coat (with long sleeves and covering knees), 
combination lock (no key-only entries; combination must be given to lab instructor) 

Software installed on your personal computer: Microsoft Excel and Microsoft Word— You 
will need basic skills in creating Word documents and Excel graphs. 

5. Course Assignments and Assessments 

Course Assignments 
Final Exam 20% 
Quizzes 10% 
Homework 15% 
Poll Everywhere 5% 
Lab Notebook 2% 
Lab Reports 48% 
Total 100% 

 



   
 

Assignment details, including instructions, relevant readings, due dates, and grading 
criteria/rubrics will be posted and updated on Canvas. Please check Canvas regularly to stay 
informed and on track. 

Course Grading Scale 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example with mock numbers:  

Final Exam    = 90% ×0.20 = 18.0% 

Quizzes   = 83% ×0.10 = 8.3% 

Homework   = 92% ×0.15 = 13.8% 

Poll Everywhere  = 90% ×0.05 = 4.5% 

Lab Notebook  = 95% ×0.02 = 1.9% 

Lab Reports   = 95% ×0.48 = 45.6% 

Total       92.1% (A-) 

If you are on the border (< 0.2%), will I bump your grade to the next bracket?  I will consider 
if you can answer “yes” to all the following questions: (1) Have all exams and quizzes been 
taken?   (2) Have all homework assignments and laboratory reports been completed?  (3) 
Have you exhausted all other avenues for earning the credit, for example, bonus exercises 
(if any)? 

6. University Policies and Statements 
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 

Le$er Grade Range 
A 100% - 93% 
 A- <93% - 90% 
  B+ <90% - 87% 
B <87% - 83% 
 B- <83% - 80% 
  C+ <80% - 77% 
C <77% - 73% 
 C- <73% - 70% 
  D+ <70% - 67% 
D <67% - 63% 
 D- <63% - 60% 
F <60% - 0% 



   
 

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. 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. 
 

A.endance Policy 
• Students must be actively present in all lectures and laboratories. Poll Everywhere 

questions will be assigned in the classroom for grades and attendance.  
• University-approved documentation must be supplied for any excused absence. 

University policies regarding student absences. Absences will be excused for the 
following: funeral and bereavement leave, jury duty, late course addition, military 
absences, observance of religious holidays, pregnancy leave, student-athletes 
participating in University- or department-approved activities, and university advisories. 

• Students may encounter other circumstances (e.g., car accidents, job interviews) that 
result in course absences. Only faculty members can excuse these absences, and 
adjustments are at the discretion of the instructor. Where possible, and with sufficient 
documentation, faculty should support student educational activities. 

• In general, students are expected to notify all their instructors once they anticipate being 
absent for any reason (e.g., funeral) or as soon as possible after the absence begins (e.g., 
unexpected injury or illness). The student may need to provide documentation (with 
confidential information redacted when appropriate) to each instructor if requested.  

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. Review the University Grade 
Appeal Policy and Process.] 
 
Student Academic Ethics Policy 
Honesty, trust, and personal responsibility are fundamental attributes of the university 
community. Academic dishonesty and other forms of academic misconduct threaten the 
foundation of an institution dedicated to the pursuit of knowledge and will not be tolerated. 



   
 

To maintain its credibility and reputation, and to equitably assign evaluations of scholastic 
and creative performance, Ball State University is committed to maintaining a climate that 
upholds and values the highest standards of academic integrity. Visit the VPAA’s academic 
integrity website (Students tab) for resources on understanding academic integrity, citing 
sources properly, and avoiding inadvertent academic dishonesty. To learn about BSU’s 
academic integrity expectations and students’ rights, please read the University Student 
Academic Ethics Policy.  

Academic integrity violations include giving or receiving an unfair academic advantage 
(cheating), presenting someone else’s ideas or work as your own (plagiarism), and falsifying 
academic records. Unless otherwise indicated, you must work independently by yourself. 
Check with me if you are unsure whether something constitutes academic dishonesty. 
Examples of academic integrity violations include but are not limited to:   

• Using resources not authorized by the faculty member (including devices, AI tools, 
hidden notes, and open books)  

• Using commercial study websites to find answers to graded assignments (Chegg, 
Course Hero, StudyPool, OneClass, etc.).  

• Without the instructor’s written permission, giving away, buying, or selling graded 
assignments class notes, exams, study guides, or other course materials to other 
students or to third-party vendors (Course Hero, Chegg, 24HourAnswers, etc.). 

• Working with another person on any assignment other than authorized group 
projects.  

• Sharing or allowing others to access your files, whether done with permission or not.  
• Reusing your own work from another semester, course, or section.  
• Sharing answers with others during exams (passing notes, texting, whispering, 

gesturing)  
• Discussing exam questions and answers with students who have not taken the exam.  
• Soliciting others to complete work for you. 

 
Genera<ve 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. [You may only use the AI built-in feature in 
Achieve Online Homework]. 
  

7. 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. Follow us on Instagram: BallStateLC.  

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. All of these resources, 
including a direct link to our website, can be found here. 

The Speaking Center   
The Speaking Center is a free resource available to all members of the BSU community 
wanting to improve their public speaking abilities. We offer personalized coaching designed 
to help you become a more confident and effective speaker. Our 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 your delivery and refine your message.   
 
The Center is in the David Letterman Communication and Media Building, room 302. To 
schedule an appointment, please access us through your Navigate app or use this direct link 
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. 
 

8. Canvas and Student Privacy 

Canvas Accessibility 
Canvas provides a user experience that is easy, simple, and intuitive. Special attention has 
been paid to making Canvas screen-readable. The Rich Content Editor encourages users to 
create accessible content pages (i.e. text formatting is accomplished using styles). Canvas is 
designed to allow limited customization of colors and schemes to be accessible for all users. 
The National Federation of the Blind granted Canvas the Gold Level Web Certification in 
2010.  
Find more information by visiting the Canvas Voluntary Product Accessibility 
Template (VPAT).  
 
FERPA and Privacy 
As a student, your educational records are considered confidential. Under FERPA (Family 
Educational Rights and Privacy Act), your records are confidential and protected. Under most 
circumstances, your records will not be released without your written and signed consent. 
However, some directory information may be released to third parties without your prior 
consent unless a written request to restrict this is on file. You can learn more about student 
rights to privacy by reading Ball State's FERPA and Privacy and Protection.  
Plagiarism Detection  
The campus subscribes to Turnitin, a plagiarism prevention service, through Canvas. Turnitin 
is activated for the lab reports. Similarities higher than 30% will result in a zero grade for the 
assignment. 



   
 

9. Course Expecta4ons and Policies 

Course Par<cipa<on Expecta<ons 
• It is recommended that you log into your Canvas course 3 to 4 Smes a week and check your official 

Ball State email account daily to view announcements and prepare for class. 
• Complete all assignments, quizzes, tests, and any other acSviSes by the stated due dates. 

Feedback Policy 
• I will respond to emails from your official Ball State email address within 24 hours during weekdays 

(Monday-Friday) and within 48 hours on the weekend. 
• I will grade your quizzes, assignments, and discussions within 5 school days of submission. 
• Contact me directly if you have quesSons or concerns about your performance in class. 

Late Assignment Policy 
All homework assignments must be completed on Achieve Essentials for Analytical 
Chemistry. All prelabs and lab reports are submitted on Canvas. All quizzes must be taken 
during the official quiz period at the end of the lecture in the lecture room—missing the 
quiz without a legitimate excuse results in zero points. Due dates for homework, prelabs, 
and lab reports are posted on Canvas. Late submissions will be penalized with a 5% 
deduction every 24 hours. Exceptions require official documentation, and any questions 
should be directed to Dr. Zahran or your lab section instructor promptly. No late prelabs 
will be accepted.  

Assignment Submission Policy 
• All lab reports should be submitted as Word documents with extensions of .doc or 

.docx unless otherwise indicated in the assignment description. 
• All prelab assignments should be submitted as Word documents or PDFs unless 

otherwise indicated in the assignment description. 
• All homework assignments are to be completed and submitted on Achieve  
• Assignments, unless otherwise indicated, should be submitted using the assignment 

link.  
Laboratory Regulations:  

1. The Safety Rules sheet must be read, signed, and returned before ANY lab work will 
be allowed. Departmental safety rules will be enforced strictly.  

2. Material Safety Data Sheets (MSDS Sheets) for all chemicals used in the lab are readily 
available online.  

3. SAFETY GOGGLES AND A FACE MASK MUST BE WORN AT ALL TIMES IN THE LAB—
NO Exceptions! You will receive one warning before being asked to leave.  

4. Familiarize yourself with the locations of the safety showers, fire extinguishers, 
eyewash stations, fire blankets, and the proper method for laboratory evacuation in 
the event of an emergency. This will be discussed further in the first laboratory period.  

5. Proper attire must be worn in the lab. Lab coats and clothing that COMPLETELY cover 
the body from the underarms down must be worn. Shoes must also completely cover 



   
 

the foot. No ankles should be exposed. Long hair should be tied back or tucked into 
your lab coat.  

6. Personal belongings must be stored in the balance rooms rather than the bench-tops 
or floor.  

7. Drinking and/or eating in the lab is not permitted at any time. If you need a break, 
wash your hands and take a break in the hall.  

8. Pipets must be filled with pipet filler pumps and from a secondary container. NO 
PIPETTING DIRECTLY FROM REAGENT BOTTLES, AND DO NOT PUT REAGENTS 
BACK INTO STOCK BOTTLES FOR ANY REASON! 

9. All lab desks, reagent shelves, and balances must be maintained in the CLEANLINESS 
state where you found them on the first day of lab. This will be strictly enforced. The 
sinks are to be used for washing glassware only. Dispose of waste paper or other 
solids in waste cans, as well as broken glass, into the designated container.  

10. Each lab station will be kept clean throughout the lab period and will be cleaned and 
wiped down by that student at the conclusion of each lab.  

11. You should be very conscious of the environment and should conserve as many 
chemicals as possible. Take ONLY WHAT YOU NEED, and DO NOT DIP into reagent 
bottles with spatulas or pipets. You will be made aware of the hazardous materials 
you unavoidably must use for that particular week. Waste jugs will be provided to 
collect any hazardous materials. Details of their safe use will be given in each lab, and 
modifications to each lab have been made to lower the quantity used. Pay attention 
to what you are using and are doing for your health and safety and that of everyone 
else in the lab. ANYONE ACTING UNSAFELY OR PERFORMING UNAUTHORIZED 
PROCEDURES WILL BE ASKED TO LEAVE THE LAB IMMEDIATELY and will receive a 
zero for that particular lab.  

12. Lab drawers are equipped with all the glassware and equipment needed for the labs. 
Students will not be allowed to check out extra equipment. Only broken glassware 
that is presented as damaged will be replaced/exchanged.  

13. All original experimental data must be recorded directly into your lab notebook IN 
PEN, NOT on loose sheets or scraps of paper. Your Lab Instructor must sign your lab 
notebook before you leave each week.   

14. Formal lab reports are required for each lab experiment and are due at the start of 
the next lab period unless otherwise specified by the instructor. See “due dates” 
above.  

15. Each lab is to be read and studied BEFORE each lab period. You must complete the 
pre-lab sheet prior to entering the lab. NO LATE PRELABS WILL BE ACCEPTED. You 
are expected to understand the experimental steps to be performed.  

16. Safety procedures will be covered at the beginning of the lab. Therefore, if you are 
more than 15 minutes late to lab, you will not be allowed to participate.  

17. Labs will begin and end promptly. Be on time and work efficiently. Preparation is key.  



   
 

18. Concepts learned in the labs can be included in the tests. 

Use of Chemicals: Students enrolling in this course will be working with various chemicals, 
some of which could be irritating or hazardous. Proper and accepted good laboratory 
practice will always be utilized to minimize or eliminate any adverse contact. Individuals must 
wear flat-soled shoes that cover the entire foot (no ballet flats, sandals, flip flops, or high 
heels) and clothes, plus a lab coat that fully covers their body from shoulders to 
feet.  However, individuals with sensitive medical conditions (including pregnancy) should 
take precautions such as wearing additional protective garments, delaying enrollment, or 
not enrolling in this course. Chemical Safety Data Sheets can be searched on Risk and Safety 
Solutions by logging in with your BSU credentials. 

Please consult your instructor and health care professional if you have concerns. 

10. Course Schedule 
To support a learning experience that is responsive to the needs, interests, and pace of our class 
community, the course schedule may shi^ over the semester. The most current version of the schedule 
will always be available on Canvas. I encourage you to check Canvas regularly for updates and contact me 
if you have any quesSons.] 

11. Subject to Change Statement 
This syllabus is subject to change in the event of extenuaSng circumstances. 

 

  


