
                                                 DIPARTIMENTO DI 
CHIMICA

8

COURSE OF STUDY: Chemical Sciences
ACADEMIC SUBJEC: Computational Chemistry

General information
Year of the course second

Academic calendar (starting and
ending date)

2025-2026

Credits (CFU/ETCS): 5

SSD Chim02

Language Italian or English

Mode of attendance in presence

Professor/ Lecturer
Name and Surname Fulvio Ciriaco

E-mail fulvio.ciriaco@uniba.it

Telephone 3286119458

Department and address dep. of chemistry, university aldo moro of bari

Virtual room https://teams.microsoft.com/l/channel/
19%3a94b9c9283f9242c49e5749d5cada91d6%40thread.tacv2/

General?groupId=351fb34a-4c71-415d-96a5-
c2cd7221dcc4&tenantId=c6328dc3-afdf-40ce-846d-326eead86d49

Office Hours (and modalities: 
e.g., by appointment, on line,
etc.)

wed. 9-11

Work schedule
Hours
Total Lectures Hands-on (laboratory, workshops, working 

groups, seminars, field trips)
Out-of-class study 
hours/ Self-study
hours

54 24 30 40
CFU/ETCS
5 3 2

Learning Objectives Learning the teory of the electronic structure of matter and other models of inter-
atomic forces. Learning how to use programs and suites dealing with electronic 
structure calculus, visualization, and their limitations. Applications to structural 
determination, reaction pathways, photochemistry and interpretation of chemical 
spectra.

Course prerequisites knowlegle of physics 2, base quantum mechanics and linear algebra.

Teaching strategie It  is  a  practical  course.  A  large  choice  of  free  software  for  molecular 
calculations and visualization is presented, so that the student may work 
easily even at home, eventually expanding on the touched problems in 
autonomy.  After  about  half  of  the  lessons,  the  students  receive  the 
account  details  to  access  a  server,  providing  them  with  the  resources 
needed for more ambitious targets and learn how to operate remotely. 
The black box approach to computational software is frowned upon and 
avoided  in  favour  of  a  critical  reading  of  the  software  output  and 
consciousness of its limitations.
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Expected learning outcomes in
terms of
Knowledge and understanding 
on:

- representation of the electronic structure and its 
consequences.
- application of computational programs
- visual representation of matter

Applying knowledge and 
understanding on:

capability to build a tridimensional model of a molecule
capability to setup various types of electronic structure computations, with full 
comprehension of the involved parameters
application of computational methods to real problems as kinetics reproduction, 
spectra interpretation and more.

Soft skills  Making informed judgments and choices
 Communicating knowledge and understanding
 Capacities to continue learning autonomously
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Syllabus
Content knowledge - base molecular hamiltonian and Born-Hopenheimer approximation

- mono-determinantal methods and their solution
- density matrices
- multi-determinantal methods
- perturbation theory and application to correlation evaluation
- coupled cluster methods
- DFT theory and variants
- representations of core potentials
- modelistic representations for interatomic forces
- conical intersections
- practical details on software usage: gabedit, avogadro, orca and more

Texts and readings Roy McWeeney: Molecular Quantum Chemistry
A.S. Davidov: Meccanica Quantistica
W. Koch: A Chemist’s Guide to Density Functional Theory
F. Ciriaco: dispense, anche disponibili all'indirizzo:  
http://puccini.chimica.uniba.it/didattica/corsi/chim-comp/

Notes, additional materials Further notes available at the teams link above mentioned and at 
http://puccini.chimica.uniba.it/didattica/corsi/chim-comp/

Repository

Assessment
Assessment methods Students are invited to ask for a small thesis, which requires about 24 hours work and typically deals with 

subject the students already met in other courses or in which the students are actively involved. Upon 
thesis approval, an oral exam assesses details of the choices adopted during the thesis work.

Assessment criteria Applying knowledge and understanding: 
the student must be able to elaborate models and 
calculations on his own, read and interpret the 
output, and assess its precision. he must also be 
able to express them in a precise language.

Final exam and grading criteria The  full  score  is  30.  The  score  depends  on  the  thesis  excussion,  clarity  of  
presentation of details, and the capacity to solve the problems in autonomy and 
recognize  criticalities  and  weaknesses  of  the  computation,  proposing  more 
investigations.

Further information
.


