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General

Code: 26037
Lecturer responsible:
Morallén Nufiez, Emilia

Credits ECTS: 6
Theoretical credits: 1,32
Practical credits: 1,08
Distance-base hours: 3,6

Departments involved

= Dept: Physical Chemistry
Area: Physical Chemistry
Theoretical credits: 1,32
Practical credits: 1,08
This Dept. is responsible for the course.
This Dept. is responsible for the final mark record.

Study programmes where this course is taught

= DEGREE IN CHEMISTRY
Course type: COMPULSORY (Year: 3)

Competencies and objectives

Course context for academic year 2025-26

Advanced Physical Chemistry is a subject of the core module of the undergraduate degree in Chemistry that is taught in the fifth
semester of the third year. Students of this subject are intended to be trained in various aspects of Physical Chemistry not covered in
other subjects in the area. The subject is divided into three main blocks. The first block focuses on the Kinetic Theory of Gases and
Transport Phenomena. The second one is focused on Surface Phenomena and the electrified interface. Finally, the third block deals
with solutions of Macromolecules and Colloidal Dispersions to finally deal with Statistical Mechanics. This last topic has a clear
relationship with subjects studied in previous semesters. Indeed, knowledge on other subjects such as Quantum Chemistry and
Spectroscopy (26024) and Chemical Thermodynamics (26022) is necessary for the understanding of Statistical Thermodynamics. On
the other hand, the contents of this subject are important for the development of Chemical Kinetics, which will be studied in the sixth
semester of the degree.
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Learning outcomes / Course competencies (verified by ANECA in official undergraduate and Master’s

degrees) for academic year {0}

Generic Degree Course Competences

Specific Competences:>>Theoretical

Specific Competences:>>Ability

CG1 : Develop the capacity for analysis, synthesis and critical reasoning.

CG2 : Show the capacity for effective and efficient management/direction:
entrepreneurial spirit, initiative, creativity, organisation, planning, control, decision
making and negotiation.

CG3 : Solve problems effectively.
CG4 : Show capacity for teamwork.

CG5 : Commitment to ethics, the values of equality and social responsibility as a
citizen and professional.

CG6 : Self-learning.
CG7 : Show the capacity to adapt to new situations.

CG8 : Acquire a permanent concern for quality, the environment and the prevention
of occupational hazards.

CG9 : Show the ability to transmit information, ideas, problems and solutions to
both specialist and non-specialist audiences.

CE18 : Relate macroscopic properties with those of individual atoms and
molecules, including macromolecules (natural and synthetic), polymers, colloids
and other materials.

CES3 : Identify the characteristics of the different states of material and the theories
used to describe them.

CES®6 : Understand the principles of the thermodynamics and their applications in
Chemistry.

CE?7 : Understand the kinetics of chemical change and its applications, including
catalysis and reaction mechanisms.

CE24 : Show knowledge and understanding of the essential facts, concepts,
principles and theories associated with the different areas of Chemistry

CE25 : Solve qualitative and quantitative problems using previously developed
models.

CE26 : Recognise and analyse new problems and plan strategies to solve them
CE27 : Interpret, evaluate and synthesise Chemical data and information.
CE29 : Process and compute data associated with chemical information.

CE30 : Handle chemical reagents, instruments and devices safely.

CE32 : Use standard chemical instruments for identification, quantification,
separation and structural determination.

CE33 : Monitor by observing and measuring chemical properties, events or
changes, gathering the appropriate information.

CE35 : Interpret data obtained from laboratory observation and measurement.

CE36 : Prepare, present and defend scientific reports both in writing and orally in
front of an audience.

CE38 : Use inductive and deductive methods correctly in the field of Chemistry.
CE39 : Recognise and evaluate chemical processes in daily life.

CEA40 : Relate Chemistry to other disciplines.
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Generic UA Competences = CGUAZ2 : Express oneself correctly, both orally and in writing, in either of the official
languages of the Region of Valencia.

Exclusive skill taught in this course

No data

Learning outcomes (Training objectives)

No data

Specific objectives stated by the academic staff for academic year 2025-26

In addition to the objectives indicated below, it is intended that students understand the usefulness of the subject in the context of the
Physical Chemistry and the Degree in general.
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Content and bibliography

Content for academic year 2025-26

THEORY

LESSON 1: KINETIC THEORY OF GASES.

Molecular model of an ideal gas. Distribution functions. Maxwell-Boltzmann distribution law. Pressure of an ideal gas. Explicit
expression of the speed distribution function. Characteristic speeds. Distribution law for each component of the velocity. Energy
Distribution Act law. Determination of characteristic energies. Equation of state of ideal gases. Collisions with the wall: effusion.
Collisions between molecules: collision frequency. Mean free path.

LESSON 2: TRANSPORT PHENOMENA.

General formulation. THERMAL CONDUCTIVITY: Fourier's law. Gases and liquids. VISCOSITY: Newton's Law. Viscosity of gases.
Viscosity of liquids. Poiseuille equation. Reynolds number. DIFFUSION: Origin of diffusion. Diffusion in gases and liquids. Fick's first
law. Fick's second law. Resolution of problems in non-stationary diffusion. MIGRATION: Faraday Laws. Conductivity and mobility.
Conductivity in strong and weak electrolytes. Molecular aspects of conductivity. Transport number. Diffusion potential. Membrane
potential. Einstein-Smoluchowski, Nerns-Einstein and Stokes-Einstein laws.

LESSON 3: SURFACE PHENOMENA.

Interfaces. Interfacial tension. Young-Laplace equation. Kelvin equation. Capillarity. Experimental measurement of surface tension.
Interface thermodynamics. Gibbs isotherm. Surface films. Adsorption on solids: physisorption and chemisorption. Langmuir, Freundlich,
Frumkin, Temkin and BET isotherms.

LESSON 4: ELECTRIFIED INTERFACE.
Thermodynamics of the ideally polarizable interface: electrocapillary equation. Determination and analysis of electrocapillary curves.
Interface structure: Helmholtz model, Gouy-Chapman model, Stern model.

LESSON 5: COLLOIDS and MACROMOLECULES.
Types of macromolecules. Configuration and conformation. Molecular weight distribution: experimental determination.
Colloids. Colloid stability.

LESSON 6: STATISTICAL MECHANICS.

Introduction. Types of collectives: canonical collective. Postulates of Statistical Mechanics. Evaluation of the probability of a microstate.
Partition function. Evaluation of pressure, internal energy, entropy and other thermodynamic potentials. Canonical partition function for a
system of independent, distinguishable and indistinguishable particles. Canonical partition function for a pure ideal gas. Statistical
thermodynamics of ideal gases: monatomic, diatomic and polyatomic. Thermodynamic properties and ideal gas equilibrium constants.
Entropy and third principle of thermodynamics. Introduction to real systems.

LABORATORY

. Viscosity of a liquid. Effect of temperature.

. Determination of diffusion potential.

. Surface tension. Capillary rise

. Determination of adsorption isotherms.

. Surface tension. Nouy balance

. Determination of the molecular weight of different polymers.

o g W N =

7. Practice related to the Sustainable Development Goals (SDGs).

Assessment

Assessment procedures and criteria 2025-26

The theoretical-practical tests carried out can be recovered in the Final Exam.

Students who have passed the laboratory practices (overall grade equal to or greater than 5) in the previous courses will not be obliged
to repeat them. If they do not repeat the practices, the grade obtained in the course in which they were carried out will be recognized.

The unjustified absence to a lab practice will lead to a grade of 0 in the corresponding evaluation.
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Any theoretical/practical work presented for assessment must be original. The detection of copy or plagiarism in any evaluation test will
result in a grade of "0" in the corresponding test. The direction of the Department and the Faculty will be informed about this incident.
The repetition in the conduct, in this or another subject, will entail the notification to the corresponding vice-rectorate of the faults
committed so that they study the case and sanction according to the current legislation.

EVALUATION OF THE EXTRAORDINARY DECEMBER CALL: The grade will result from a FINAL EXAM (70%) and a PRACTICE
EXAM (30%). To pass the subject, a minimum grade of 5 and a minimum grade of 4 will be required in each of the exams, respectively.
The PRACTICE EXAM will consist of a written part (10%) and an experimental part (20%). Students who have passed the practices in
previous courses will not be obliged to take the PRACTICE EXAM, whose grade will be replaced by the overall grade of practices
obtained previously.

Everything that is not specifically contemplated in this teaching guide will comply with the provisions of the Regulation for the Evaluation
of Learning of the University of Alicante (BOUA-9-December-2015).

To pass the subject, a minimum grade of 4,0 is required in the FINAL EXAM.

Description Criteria Type Weighting

system
Theoretical/practical A theoretical-practical test will be carried out ACTIVITIES OF 40
controls and it will be recoverable. Students who past EVALUATION DURING

this test, eliminate these contents for the final THE SEMESTER
test. The average of your mark corresponds
to 40% of the grade of the subject.

Laboratory They include the following evaluation items ACTIVITIES OF 20
practices (non-recoverable): EVALUATION DURING
Report of practices in pairs. It will be THE SEMESTER

structured in Title, Author, Summary and
objectives, Experimental method, Data
analysis, which must include the template of
the data obtained in the practice session and
provided by the teacher, and the
corresponding graphs, Results discussion,
and Conclusions. The quality of the obtained
results might be considered in the
assessment. 15%

Group work self-assessed by a rubric, which
may consist of an oral presentation of one of
the lab practices or a work proposed by the
teacher. 5%

Written test The final test will consist of an exam that may ~ FINAL TEST 40
contain theory, exercises and problems.
A minimum grade of 4,0 is required to pass
the subject.

Official exam dates for academic year 2025-26

Exam session Date Time Group - Classroom(s) Comments
allocated
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(C1) Pruebas
extraordinarias de
finalizacion de estudios

(C2) Periodo ordinario
para asignaturas de
primer semestre

(C4) Pruebas
extraordinarias para
asignaturas de grado y
master

ADVANCED PHYSICAL CHEMISTRY

25/09/2025

19/01/2026  09:00 - Cl/0003
13:00

13/07/2026

10:30
HORAS.
BIBLIOTECA
DPTO
QUIMICA
FISICA. 42
PLANTA
FASE 2
FACULTAD
DE
CIENCIAS
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