Appendix to Resolution no. 166 of the NCU Senate of 21 December 2015.
Formularz opisu przedmiotu (formularz sylabusa) na studiach wyższych, 
doktoranckich, podyplomowych i kursach dokształcających

A. Ogólny opis przedmiotu 

	Nazwa pola


	Komentarz

	Name of the subject (in Polish and English)
	PHYSICAL ORGANIC CHEMISTRY
(Organiczna Chemia Fizyczna)

	Unit offering the subject
	Faculty of Chemistry

	Unit for which the subject is offered
	Faculty of Chemistry

	Subject code
	0600-S1-W-FOC

	ISCED code
	0531

	Number of ECTS credits
	2

	Method of assessment
	graded credit/examination  

	Language of instruction
	English

	Designation whether a subject may be credited more than once
	NO

	Allocation of the subject to subject groups
	

	Total student workload
	Contact hours with teacher:

- participation in lectures 25 hrs
- seminar 5 hrs 

Self-study hours: 25

- preparation for lectures - 5hrs

- reading literature - 5  hrs

- preparation for lab and data anlysis- 5 hrs

- preparation for examination- 10 hrs
Altogether: 25 hrs (2 ECTS)

	Learning outcomes - knowledge
	W1: The student is capable of explaining the models that have been presented during the lectures in his or her own words, sees the connections between the different parts of the course and can elaborate on these.
W2: The student can explain how the models have been obtained and can evaluate them: he or she can identify their strengths and weaknesses and assign a value to the models.
W3: The student can apply these models to new systems.

	Learning outcomes - skills
	

	Learning outcomes - social competencies
	

	Teaching methods
	Expository teaching methods:

- informative lecture

	Prerequisites
	At the start of this course the student should have acquired an active knowledge of English, as well as all required basic knowledge which was presented to them during their Bachelor programme (and the first year of their Master program).

	Brief description of the subject
	In this course the student is challenged to combine all his or her current knowledge of all fields of chemistry into the understanding, applications and evaluation of a selected set of models from physical chemistry. Through group discussions the students are activated to formulate their own opinions and ideas about the models and their application to (organic) systems which are considerably more complicated than those originally used to set up the model.

	Complete description of the subject
	The lectures cover the following topics:

0. Introduction; models in chemistry; the value of the results of computational chemistry.

1. The concept of reaction mechanism and the reactivity; chemical reaction pathways; free energy of reaction and free energy of activation; enthalpy of activation; internal energy of molecules; Hammond generalization; kinetic and thermodynamic reaction control; Linear Free Energy Relationships.

2. Primary isotope effects; secondary isotope effects; the use of computational chemistry in the study of reaction mechanisms, including molecular dynamics.
3. Solvent effects; solvents; solvation; correlation of solvent effects; thermodynamic dissection of solvent effects; reaction field theory in computational chemistry.

4. Weak interactions; molecular interactions overview; hydrogen bonds; coulombic interactions; hydrophobic interactions; solvophobicity; (-stacking; interactions involving fluorine; clathrates; crystal engineering of molecular crystals as an application of weak interactions.

5. Organic photochemistry; introduction to photochemistry; isomerization of stilbene; photochemical reactions; quantum yield; temperature dependence of photochemical processes; influence of the medium; substitution effects; photocyclization.

6. The concept of aromaticity; aromaticity criteria; resonance energy; structural criteria;  magnetic criteria; case study.

	Literature
	The subjects are compiled from the results of the lecturer’s own research; additional material was compiled from a variety of books.

	Assessment methods & criteria
	Assessment methods:

- oral examination with short written preparation [The student is allowed to organise his or her answers briefly in writing in 10 minutes. The main of part of the exam, though, is a 30-minute discussion with the lecturer during which the latter, based on the student's written scheme, will assess the student's insight into the matters discussed in the course. This discussion is guided by questions such as "What is the model based on? What are its strengths and weaknesses? How useful is it ultimately?" The student's ability to find connections between the different topics of the course is of importance.]
Assessment criteria: 

fail- < 10/20 pts (< 50%)

satisfactory- 10-12/20 pts (50-60%)

satisfactory plus- 12-14/20 pts (60-70%)

good – 14-16/20 pts (70-80%)

good plus- 16-18/20 pts (80-90%)
very good- > 18/20 pts (> 90%)

	Work placement
	Not applicable.


B) Opis przedmiotu cyklu 

	Nazwa pola
	Komentarz

	 Didactic cycle
	2019/2020 W (winter) lub 2019/2020 S (summer)

	Method of assessment of the subject in the cycle
	As in part A

	Type of classes, number of hours of classes and methods of assessment
	As in part A

	Subject coordinator
	Frank Blockhuys

	Subject teachers
	

	Nature of the subject
	

	Limit of places available in each group
	… group(s)- … students

	Time and place
	Faculty of Chemistry, date will be specified later

	Number of hours using distance learning methods and techniques
	 “not applicable”

	Subject website
	 “not applicable”

	Learning outcomes
	„As in part A”

	Assessment methods & criteria
	„As in part A”

	List of topics
	1. Mechanism and reactivity

1.1. Chemical reactions 

1.2. Reaction pathway

1.3. Free energy of reaction and free energy of activation

1.4. Enthalpy of activation 

1.5. Internal energy of molecules

1.6. Hammond generalization

1.7. Kinetic and thermodynamic reaction control

1.8. Linear Free-Energy Relationship

2. Isotope effects

2.1. Primary isotope effects

2.2. Secondary isotope effects

2.3. The use of computational chemistry in the study of reaction mechanisms, including molecular dynamics
3. Solvent effects

3.1. The concept of solvents

3.2. Solvation

3.3. Correlation of solvent effects

3.4. Thermodynamic dissection of solvent effects

3.5. Reaction field theory in computational chemistry
4. Weak interactions

4.1. Molecular interactions overview

4.2. Hydrogen bonds

4.3. Coulombic interactions

4.4. Hydrophobic interactions

4.5. Solvophobicity

4.6. (-stacking 

4.7. Interactions involving fluorine
4.8. Clathrates

4.9. Crystal engineering of molecular crystals as an application of weak interactions
5. Organic photochemistry

5.1. Introduction to photochemistry

5.2. Isomerization of stilbene
5.3. Photochemical reactions

5.4. Quantum yield

5.5. Spectroscopy

5.6. Temperature dependence of photochemical processes
5.7. Influence of the medium
5.8. Substitution effects
5.9. Photocyclization

6. Aromaticity

6.1. Historical overview 

6.2. Aromaticity criteria

6.3. Resonance energy

6.4. Structural criteria

6.5. Magnetic criteria

6.6. Case study

	Teaching methods
	If identical with part A please write „As in part A”

	Literature
	If identical with part A please write „As in part A”


4

