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Section  Day & Time  Delivery Mode & Location  
PRA0019 Tuesday, 9:00 AM - 12:00 PM In Person: SW 153 

PRA0020 Tuesday, 9:00 AM - 12:00 PM In Person: SW 153 

PRA0021 Tuesday, 9:00 AM - 12:00 PM In Person: SW 159 

PRA0022 Tuesday, 9:00 AM - 12:00 PM In Person: SW 159 

PRA0023 Tuesday, 9:00 AM - 12:00 PM In Person: SW 159 

PRA0024 Tuesday, 9:00 AM - 12:00 PM In Person: SW 159 

PRA0025 Tuesday, 2:00 PM - 5:00 PM In Person: SW 153 

PRA0026 Tuesday, 2:00 PM - 5:00 PM In Person: SW 153 

PRA0027 Tuesday, 2:00 PM - 5:00 PM In Person: SW 153 

PRA0028 Tuesday, 2:00 PM - 5:00 PM In Person: SW 153 

PRA0029 Tuesday, 2:00 PM - 5:00 PM In Person: SW 159 

PRA0030 Tuesday, 2:00 PM - 5:00 PM In Person: SW 159 

PRA0031 Tuesday, 2:00 PM - 5:00 PM In Person: SW 159 

PRA0032 Tuesday, 2:00 PM - 5:00 PM In Person: SW 159 

PRA0033 Wednesday, 9:00 AM - 12:00 PM In Person: SW 153 

PRA0034 Wednesday, 9:00 AM - 12:00 PM In Person: SW 153 

PRA0035 Wednesday, 9:00 AM - 12:00 PM In Person: SW 153 

PRA0036 Wednesday, 9:00 AM - 12:00 PM In Person: SW 153 

PRA0037 Wednesday, 2:00 PM - 5:00 PM In Person: SW 153 

PRA0038 Wednesday, 2:00 PM - 5:00 PM In Person: SW 153 

PRA0039 Wednesday, 2:00 PM - 5:00 PM In Person: SW 153 

PRA0040 Wednesday, 2:00 PM - 5:00 PM In Person: SW 153 
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Section  Day & Time  Delivery Mode & Location  
PRA0048 Thursday, 2:00 PM - 5:00 PM In Person: SW 153 

PRA0049 Thursday, 2:00 PM - 5:00 PM In Person: SW 159 

PRA0050 Thursday, 2:00 PM - 5:00 PM In Person: SW 159 

PRA0051 Thursday, 2:00 PM - 5:00 PM In Person: SW 159 

PRA0052 Thursday, 2:00 PM - 5:00 PM In Person: SW 159 

PRA0053 Thursday, 9:00 AM - 12:00 PM In Person: SW 159 

Refer to ACORN for the most up-to-date information about the location of the course meetings. 
 

Course Contacts  

Lab Supervisor and Coordinator: Dr Nirusha Thavarajah 
Email:  nirusha.thavarajah@utoronto.ca 
 

Instructor: Dr Heinz-Bernhard Kraatz 
Email:  bernie.kraatz@utoronto.ca 
 

Instructor: Dr Xiao-an Zhang 
Email:  xiaoan.zhang@utoronto.ca 
 

Course Overview  

This course will introduce the study of chemical properties and transformations of matter. The 
course starts with the quantum mechanical model of the atom and the principles of how the 
periodic table is organized. Key reaction types are explored including acid/base, redox, and 
precipitation as well as a quantitative description of gases. Bonding and structure in chemical 
compounds is examined followed by a close look at solutions, solids and intermolecular forces. 
The course concludes with nuclear chemistry. This course includes a three-hour laboratory 
every other week.  

Course Learning Outcomes  

       

1. The Quantum -Mechanical Model of the Atom (Chapter 7): Students will be able to  
1. Explain the need for the development of the quantum mechanical model of the 

atom and know the key scientists who made major contributions to its 
development.  

2. describe the evidence for the wave/particle duality of electrons and photons.  
3. Be able to describe the electronic configuration of an atom or ion using the four 

quantum numbers and how these relate to the number of nodes in an atom.  

mailto:nirusha.thavarajah@utoronto.ca
mailto:bernie.kraatz@utoronto.ca
mailto:xiaoan.zhang@utoronto.ca
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4. Recognize how the quantum mechanical model of the atom is reflected in how 
the periodic table is organized.  

5. Use Hund’s rule and the Aufbau principle to write electron configurations for 
atoms and ions.  

6. Use the Bohr Equation to calculate the energy of electronic transitions in 
elements.  

7. Interpret results from the Heisenberg Equation regarding probability  

  

2. Periodic Properties of the Elements (Chapter 8): Students will be able to  
1. Write electron configurations from the periodic table and relate quantum numbers 

to the location of elements in the periodic table.  
2. Estimate the effective nuclear charge, Zeff, and use it to explain and predict 

trends in:  
• Atomic size  
• Ionic size  
• Relative ionization energies  
• Electron affinity  

3. Recognize periodic behavior of the elements.  
4. Identify the three main types of chemical bonds and how to classify them based 

on electronegativity  

  

3. Thermochemistry (Chapter 6): Students will be able to  
1. Define enthalpy of a reaction.  
2. Explain the difference between exothermic and endothermic reactions and the 

sign conventions for each type as related to chemical reactions.  
3. Perform calculations sing Hess’s law to determine ΔHrxn  
4. Perform calculations with respect to the standard enthalpy change for a reaction.  

4. Chemical Bonding I: Lewis Theory (Chapters 9): Students will be able to  
1. Distinguish between ionic, covalent and metallic bonding.  
2. Estimate bond polarity based on electronegativity trends.  
3. Use Born-Haber cycle data to calculate lattice energies for ionic compounds.  
4. Draw Lewis structures for ionic and covalent compounds.  
5. Determine formal charges for all atoms in a Lewis structure.  
6. Draw resonance structures for compounds where a single Lewis structure is 

inadequate.  
7. Rank resonance structures according to their contribution to the overall 

resonance hybrid.  
8. Make qualitative predictions about bond length/strength.  
9. Estimate reaction enthalpies from bond energy data.  

5. Chemical Bonding II: Molecular Shapes, Valence Bond & Molecular Orbital Theory 
(Chapter 10): 
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http://www.utsc.utoronto.ca/registrar/missing-examination
https://www.utsc.utoronto.ca/registrar/term-work
https://www.utsc.utoronto.ca/physsci/self-declaration-absence-form-0
https://www.acorn.utoronto.ca/
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• -10% of the total (not your grade) per day for 5 days (weekends count as two 
days unless you email a scanned copy of it to the lab coordinator).  

• After 5 days a grade of zero will be assigned  
• Notebooks  

• Your notebook will be graded on a regular basis during lab time; your 
assessment will include prelab preparation and in-lab performance. Refer to the 
lab manual for details on lab notebook preparation and assessments in the lab 
manual introduction.  

Course Schedule  

 

Week Topic(s) Suggested Reading 

1 
Introduction to Quantum Model of the 
Atom 

7.1-7.3 

2 



  

https://uoft.me/pdt-faq
http://www.governingcouncil.utoronto.ca/policies/behaveac.htm
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