CHEM 3451 Quantitative Analysis - Summer 2026

Instructor Information


Dr. Charlie Williams
Chemistry Building, Room 263
E-mail:  Charlie.williams@unt.edu
Student Drop-In Hours
Monday, Tuesday 2:00 – 3:00 pm
Wednesday, Thursday 10:00 – 11:00 am

	
I strongly prefer email over Canvas communication because it is easier to share images, screenshots, and annotations if needed. I typically respond to emails within 24 hours or less, though those sent after 3:00 pm or so on Fridays may not be seen until Sunday or Monday morning. 

Course Information

Lecture Schedule
MTWR 12:00 – 1:50 pm
Location
Hickory Hall, Room 252


Course Description 
CHEM 3451 (Quantitative Analysis) introduces students to the theory and practice of the quantitative aspects of analytical chemistry. Topics to be discussed in lecture include solution preparation, statistical analysis, equilibrium calculations, titration analysis, electrochemistry, spectrophotometry, and introductory instrumental analysis. 

(Notice: CHEM 3451 requires extensive calculations based on chemical equilibriums)  
Objectives
After completion of this course, students should be able to do the following: 
1. Apply appropriate calculations to accurate solution preparation. 
2. Evaluate measurement quality using propagation of uncertainty, statistical analyses, calibrations, and linear regression.
3. Interpret the results of volumetric and gravimetric analyses using chemical equilibrium concepts.
4. Analyze problems related to real-world applications of quantitative chemical analysis.
5. Explain basic principles of select modern instrumental analyses and their applications.
 Required Materials
· Access to Macmillan Achieve for "Quantitative Chemical Analysis", 11th edition, by Daniel C. Harris (e-book is included in access)
· Scientific or graphing calculator (limited borrowing options available for quizzes/exams)
· iClicker account w/ mobile device or remote (iClicker is free to all UNT students)
· Microsoft Office suite (free to all UNT students)
Course Schedule	
	Date
	Topic

	6/22
6/23
6/24
6/25
	Course Introduction; Analytical Process & Measurements (Ch 0-2) 
Experimental Error (Ch 3)
Statistics (Ch 4)
Quality Assurance & Calibration (Ch 5)

	6/29
6/30
7/1
7/2
	Exam 1, Chemical Equilibrium (Ch 6)
Chemical Equilibrium (Ch 6), Titration Begin (Ch 7) 
Titration Begin (Ch 7)
Activity & Systematic Treatment (Ch 8)

	7/6
7/7
7/8
7/9
	Exam 2, Monoprotic Acid-Base Equilibria (Ch 9)
Ch 9 (if needed)/Polyprotic Acid-Base Equilibria (Ch 10) 
Ch 10 (if needed)/Acid-Base Titrations (Ch 11) 
EDTA Titrations (Ch12)

	7/13
7/14
7/15
7/16
	Exam 3, Fundamental of Electrochemistry (Ch.14)
Fundamental of Electrochemistry (Ch.14)
Electrodes & Potentiometry (Ch.15) 
Redox Titrations (Ch.16) 

	7/20
7/21
7/22
7/23
7/24
	Exam 4, Spectrophotometry – select topics (Ch. 18, 20)
Spectrophotometry – select topics (Ch. 18, 20)
Mass Spectrometry, Analytical Separations – select topics (Ch. 22-25)
Review
Final Exam, 12:00-2:00; Hickory 252



Grade Information 
Grading Scale
	Final Percentage
	Letter Grade
	What Your Grade Means

	90.0 - 100 %
	A
	You thoroughly and consistently demonstrate deep understanding of class concepts and apply learning in complex ways.

	80.0 -   89.9 %
	B
	You consistently demonstrate proficient understanding of class concepts and can sometimes apply learning in complex ways.

	70.0 -   79.9 %
	C
	You demonstrate proficient understanding most of the time.

	60.0 -   69.9 %
	D
	You demonstrate partial understanding of class concepts but need more practice to develop proficiency. 

	Below 60 %
	F
	A significant portion of your work is either missing or demonstrates very little understanding of class concepts.





Grade Distribution
Preparation (10%)
· Macmillan Achieve Learning Curve Adaptive Quizzes (14-16)
· These ‘quizzes’ do not penalize you for wrong answers, but you will have to answer more questions to obtain the set amount of goal points if you answer questions incorrectly. 
· Once you reach the set amount of goal points, you earn full credit for the assignment. You may continue to practice if you like. 
· 1-day late submission window, 10% penalty
· Lowest 2 grades automatically dropped
Participation (10%)
· In-Class Activities (20)
· Ungraded individual and/or group work
· iClicker lecture questions
· Worksheets
· Lowest 2 grades automatically dropped
Quizzes (10%) 
· iClicker quiz (15) 
· 10-minute graded quiz that covers main concepts and light examples of previous day’s material 
· Given every day at the start of each class (except on exam days)
· Lowest 2 grades automatically dropped
Homework (10%)
· Chapter assignments on Macmillan Achieve (14-16)
· Designed to provide a mixture of potential exam questions and challenges to stretch your problem-solving skills
· Graded based on completion, unlimited question attempts
· 3-day late submission window, 5% penalty per day
· Lowest 2 grades automatically dropped
Exams (60%)
· Midterm Exams (4 x 100 pts each) 
· 50 minutes, first half of class period
· Generally feature mixture of multiple choice and free response. Free response questions are eligible for partial credit based on work shown.
· Final Exam (200 pts)
· Final Exam is ~50% new material and ~50% cumulative 
· Lowest grade is automatically dropped
Extra Credit
· Opportunities for extra credit will vary throughout the term with details provided in class and/or on Canvas.


How To Be Successful in This Class
· Attend class and actively participate
· Study and work on homework problems every day
· Study outside of class at least as many hours as you are in class
· Take advantage of resources such as the Chemistry Resource Center and instructor/TA office hours.

 Attendance Policy
· Attendance is mandatory and necessary for success in this class. 
· iClicker polls and/or worksheets will be used to track participation throughout each lecture. 
· If you are caught answering iClicker quizzes or polls while not attending class, this will be considered an academic integrity violation. Quizzes are meant to be brief assessments taken in person to ensure only personal notes are consulted, and the polls are often meant to be worked on in groups.  
· I will work with you to make arrangements that work for everyone in all cases of university-approved absences and a maximum of one unexcused absence. Typically, this will mean waiving in-person participation and either taking an alternate quiz in my office or being assigned additional homework problems (at my sole discretion).
· Missed exams require at least same-day notice and must be made up within 24 hours (unless extreme circumstances dictate otherwise).
· I reserve the right to deny make-up exams based on my judgement of the situation (including but not limited to when proper notice is not provided, multiple exams are missed, etc.).   
· No make-up exams will be administered if the graded exams have been handed back.
· If you are late for a quiz, you are free to use whatever time is remaining to answer as much as possible.
· If you are late for an exam, you are free to begin your assessment until the first student turns theirs in.

Note: I reserve the right to make changes/modifications of the syllabus if needed.

The Chemistry Department believes in reasonably accommodating individuals with disabilities and complies with university policy established under Section 504 of the Rehabilitation Act of 1973 and the Americans with Disabilities Act (1990) to provide equal access and opportunity.  Please communicate with your professor as to your specific needs and/or the office of Disability Accommodation (ODA) (Room 321, Union, 565-4323).

Academic Integrity
A high level of ethical conduct will be maintained in this course. Any evidence of an act of academic dishonesty during the exams will result in an automatic F and expulsion from this course. Please adhere to University policies and the UNT Code of Conduct and Discipline with respect to academic ethics and honesty.
             Ref: Student Academic Integrity Policy ( https://policy.unt.edu/policy/06-003 )

