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Degree Center Acad. Period

year

2249 - M.D. in Chemistry Faculty of Chemistry 1 Firstterm

Subject-matter

Degree Subject-matter Character

2249 - M.D. in Chemistry 1 - Aplicaciones de la Quimica Obligatory
Analitica

Coordination

Name Department

RUIZ ANGEL, MARIA JOSE 310 - Analytical Chemistry

SUMMARY

"Analytical Strategies for solving socio-economic problems’ is part of the Applied Chemistry module and
isintended to expand and complement the knowledge of Analytical Chemistry acquired in the Degree.
Specifically, this course deepens student's knowledge of quality assurance of the analytical process,
chemometric treatment of data as atool for obtaining quality information, both qualitative (exploratory
analysis) and quantitative; stages of preparation and treatment of samples introducing assisted systems
and microextraction techniques and study of advanced instrumental analysis techniques including the
sustainability of procedures, the use of automated systems, direct measurements and portable
instrumentation.

Datatreatment will focus on exploratory analysis through principal component analysis and classification
problems applying discriminant analysis, ending with the use of multivariate regression through partial
least squares. Advanced instrumental techniques such as the application of automation and sensors for the
control of products and processes will be studied.
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Finally, special importance will be given to applications so that the student acquires a practical and
functional vision of the subjects studied.

PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree
There are no specified enrollment restrictions with other subjects of the curriculum.

Other requirements

Previous knowledge of chemistry and mathematics that is taught in the degrees indicated in the
recommended entry profile for the Master student is required.

OUTCOMES

2249 - M.D. in Chemistry

- Students should apply acquired knowledge to solve problems in unfamiliar contexts within their field
of study, including multidisciplinary scenarios.

- Students should be able to integrate knowledge and address the complexity of making informed
judgments based on incomplete or limited information, including reflections on the social and ethical
responsibilities associated with the application of their knowledge and judgments.

- Students should communicate conclusions and underlying knowledge clearly and unambiguously to
both specialized and non-specialized audiences.

- Students should demonstrate self-directed learning skills for continued academic growth.

- Students should possess and understand foundational knowledge that enables original thinking and
research in the field.

- Be able to solve complex chemistry problems, whether in the academic, research or industrial
application areas at a specialization or masters-level.

- Possess the necessary skills to develop multidisciplinary activities within the field of chemistry at the
master's level.

- Promote, in academic and professional contexts in the field of economic policy, ... technological,
social or cultural progress within a society based on knowledge and respect for: a) fundamental rights
and equal opportunities between men and women, b) the principles of equal opportunities and
universal accessibility for people with disabilities and c) the values of a culture of peace and of
democratic values.

- Possess the ability to plan and manage time and resources and gain experience in decision-making.

- Have the ability to plan and to manage time and resources and gain experience in decision-making.
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- Gain experience in the use of information tools and in the management of the information obtained.
- Be able to defend positions in debates and colloquia in a rigorous and reasoned manner.
- Be able to design, conduct, analyse and interpret complex experiments and data, as a specialist.

- Gain skills and knowledge in advanced analytical techniques that can contribute to the economic and
social development of the environment.

- Apply the advanced theoretical and practical knowledge gained in the different specialties of
chemistry to R&D and innovation.

- Be able to conduct any type of research in the field of chemistry and/or the chemical industry, as a
specialist.

- Be able to present and defend publicly the results obtained in scientific research or as a result of work
in a chemical industry.

LEARNING OUTCOMES

* Describe the fundamental aspects of European standards regarding the quality of analytical methods.

* Select and apply, among the main multivariate chemometric analysis techniques, the onethat is/ are
most appropriate for the treatment of complex analytical data, and adequately interpret the results
obtained.

* Explain the basis of the main advanced techniques for sample treatment, and describe the effect of the
different experimental variables on the results.

* Describe the procedures for monitoring and controlling chemical processes, as well as the methods for
control emissions and industrial chemical wastes.

* Detail the experimental methodology applied in methods of analysis of industrial interest, including the
sample preparation, the analytical technique, the selection of experimental variables, the treatment of the
records obtained and the interpretation of the results.

DESCRIPTION OF CONTENTS

1. Quality criteria for analytical methods

Validation of analysis methods. Study of applicable standards.

2. Application of multivariate analysis techniques to the study of analytical data

Exploratory data analysis. Classification techniques. Multivariate regression. Study of practical cases.
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3. Advanced sample preparation and separation methods

Use of assisted systems for sample preparation. Microextraction techniques. New developments.

4. Analytical procedures for the control of chemical processes.

Advanced instrumental analysis techniques. Sustainability of analytical procedures. Automatic and
continuous equipment for product and process analysis.

5. Study of methods of analysis of industrial interest

Analysis of basic chemical products: raw materials, solvents,... Analysis of formulations: active
principles, additives, contaminants,...

ACTIVITY Hours % To be attended
Theory classes 40,00 100
Tutorials 10,00 100
Study and independent work 75,00 0

TOTAL| 125,00

TEACHING METHODOLOGY

The course will be taught through participatory lectures, classes with directed practical activity, seminars
and workshops where, among other training activities, applied practical problemswill be solved aimed at
evaluating the subject's understanding of the student. In addition, the Virtual Classroom platform, wil be
used, where all the information deemed appropriate for the devel opment of teaching and the control of
student participation in the proposed activities is uploaded.

EVALUATION

First call: The grade for the subject in the first call will be obtained from the marks obtained in the final
exam and the continuous assessment activities carried out throughout the course. Exam and continuous
assessment activities will be averaged according to the following percentages:

(a) Final exam: 70%

(b) Continuous evaluation 30% (Presentation of works 15%, other activities 15%)
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The minimum grade in each of the two parts must be equal to or greater than 4.5 to be able to make the
average.The minimum overall grade to pass the course will be 5.0

Second call: The qualification of the course, in the second call, will be obtained by applying the same
criteriaasin thefirst one.
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ADDENDUM COVID-19
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This addendum will only be activated if the health situation requires so and with the prior
agreement of the Governing Council

English version is not available
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