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BASIC SKILLS

- Having knowledge and understanding that provides a basis or opportunity
for originality in developing and/or applying ideas, often in a research
context of the atomic and molecular electronic structure.



- That the students can apply their knowledge and their ability to solve
problems in new or contexts related to the field of electronic structure.

- That students can communicate their conclusions and the underpinning
knowledge and rationale to specialists and non-specialists in a clear and
unambiguous manner.

- Students must possess the learning skills that enable them to continue
studying in a way that will be largely self-directed or autonomous.

GENERAL SKILLS

- Being able to check the scientific literature, databases and analyze
scientific and technical documents in English on the electronic structure
theory.

- Being able to prepare reports, presentations and scientific publications
about electronic structure theory.

- Being able to conceive and design a research process related with the
electronics structure theory of atoms and molecules.

- Develop sufficient autonomy to participate in research projects and
scientific and technological collaboration within the subject area of atomic
and molecular structure.

CROSS SKILLS

- To be autonomous, dynamic and organized, with analytical and synthesis
capacity, critical thinking skills and ability to be prospective.

- Ability and capacity of constructive self-criticism.

- Having the ability of analysis, synthesis, to acquire global perspectives
and application of knowledge on the electronic structure theory to practical
cases.

SPECIFIC SKILLS

- Being able to work in environments that are used in the fields of atomistic
modeling and multiscale.

- Understanding and knowing how to use the basic algorithmic structures in
the context of high-level programming languages.

- Being able to write programs in high-level programming languages and
knowing the basics of parallelization and optimization that enable parallel
execution of tasks in the context of the atomistic and molecular electronic



structure.

- Understanding the mathematical foundations of the most common
methods of computational modeling and numerical implementation.

- Understanding the computational limits of application of each method
studied and being able to discern which approach is most appropriate for
every real case study

- Being able to use different software packages to study the electronic
structure of molecules.

Referits a coneixements

Coneéixer i emprar els metodes de la Quimica Quantica per estudiar
|’estructura electronica atomica i molecular.

1. Basics
X

S’expliquen les bases metodologiques dels models per estudiar l'estructura electronica
atomica i molecular.

1.1. Introduccio.

1.2. Sistemes monoelectronics
1.3. Sistemes n-electronics.
1.4. Métodes aproximats

1.5. Correlacié electrdnica

1.6.
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2. Aplicacions

* Es proposen exercicis i problemes dels metodes i models discutits en el bloc Basic. Aquests
problemes estan relacionats amb [’enllac quimic, la reactivitat quimica i les interaccions no
covalents sota la perspectiva de |’estructura electronica.

La teoria s’explica en classes presencials. Els continguts de les explicacions es troben en uns
fitxers de format pdf que es localitzen en el campus virtual. Les classes practiques, €s a dir els
problemes es fan amb ordinador.

Avaluacio dels problemes realitzats en les classes presencials i a més cada estudiant tindra un treball
individual assignat que consistira en un problema tret de la bibliografia quimica i que la seva solucid
comporti la utilitzacié d'alguns dels metodes que s’han explicat a la part de teoria. La nota final s’obté
tenint present l'informe escrit del problema i la seva defensa oral.

Prova de revaluacio

Els alumnes que hagin estat qualificats amb una nota minima de 3,5 poden ser reavaluats. La
reavaluacio té el caracter d'avaluacié Unica, i consisteix en una prova de sintesi escrita que inclou tot el
programa de l'assignatura. La nota final és la més favorable de les dues, la de I'avaluacié continuada o
la de la reavaluacid. L'estudiant que, havent superat I’'assignatura, vulgui millorar la nota a la
reavaluacio, ha de renunciar a la qualificacid mitjangant un escrit presentat al professor amb copia a la
Secretaria del centre.

Aquestes proves poden constar de diverses preguntes curtes, temes, preguntes amb exercicis
relacionats i problemes. La puntuacié de cada questié, pregunta o problema s’indica a I'enunciat de
I'examen.

Avaluacio Gnica

No es contempla avaluacid Unica pel caracter practic de I'assignatura.
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