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5.1.Methodological overview

The learning process that is designed for this subject is based on the following:
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Since the subject is theoretical / practical, the proposed methodology includes classroom lectures complemented by
sessions of laboratory practices, where the student will apply the basic knowledge about the main tools of chemical
analysis applied to environmental samples . The lectures are reinforced with solving sessions of various types of
problems or numerical exercises.

It will place special emphasis to better monitoring of the learning process on the need to attend classes of theory /
problems since to develop practical laboratory activities, it is essential that students acquire and understand the
theoretical foundations and calculations They will be held during the laboratory sessions.

All necessary documentation to track the subject will be available on the Moodle platform.

5.2.Learning tasks

The program that the student is offered to help you achieve the expected results includes the following activities.

Theory classes (25 hours) that consist of lectures aimed at students to acquire theoretical knowledge and basic
principles of Instrumental Analysis in the environment. Classes will be held interactively with students, discussing with
them the aspects that are more difficult or especially interesting for each topic. "Case studies" that allow students to
consolidate the theoretical concepts and establish the applicability of chemical analysis in solving environmental problems
will be presented.

Problem classes (5 hours) which will be inserted in the calendar as progress is made in the content of the subject to be
seeing in the theoretical classes. analytical numerical problems and environmental problems related to sampling, sample
treatment, etc., to be solved by the students: two types of problems will arise. Class will resolve some of the problems
raised type, the rest of the student must solve the non-contact hours.

Laboratory practice sessions (30 h). According to academic calendar 15 sessions of two hours each will be made.
various practices on determination of pollutants in real samples that favor the consolidation of theoretical knowledge will
be developed. Depending on the number of students and depending on the type of practice, it will work in pairs or in
groups of 4-5 students. Each student must have its own laboratory notebook and also must go to the laboratory with the
script of practices studied and resolved some preliminary questions. all practice sessions attendance is recommended. At
the end of each session, students will present the results for the teacher to deliver it fixed in the next practice session
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Tutorials . Attendance at tutorials to clarify any doubts of more individualized students is recommended. In them, the
teacher can do a better closer monitoring of student work orientating the most appropriate methods.

Non-contact activities . They consist of reading and understanding the material of theoretical knowledge and resolution
of exercises during sessions of theory and practice. These activities will be conducted with full freedom time.

5.3.Syllabus

Theory

MODULE 1. INTRODUCTION TO ENVIRONMENTAL ANALYTICAL CHEMISTRY General Concepts of analytical
chemistry. Stages of the analytical process. Introduction to Volumetric Analysis. Problems.

MODULE 2. SAMPLE TAKING AND SAMPLE TREATMENT

Methods and techniques of water, soil and air sampling. Methods of extraction and break down. MODULE 3.
QUANTIFICATION AND TREATING DATA

Calibration. Evaluating results. Errors in analytical chemistry. Problems. MODULE 4- OPTICAL METHODS OF
ANALYSIS

Introduction to Spectroscopic techniques. Molecular Spectroscopy UV-VIS. Atomic Spectroscopic

MODULE 5- CHROMATOGRAPHIC METHODS

Introduction to Instrumental Chromatography. Gas Chromatography. Liquid Chromatography. METHODS 6-

25255 -



ELECTROCHEMISTRY

Potentiometric Techniques. Ion-Selective Electrodes

PROGRAM OF LABORATORY PRACTICALS

Practice 1. Presentation and introduction to work in a laboratory of Analytical Chemical

Practice 2-4. Determination of physicochemical parameters in drinking water Determining the alkalinity, chloride,
hardness and conductivity

- Applying acid base volumetrics, of precipitations and complexometrics

Practice 5. Determining organic matter in soils

- Applying Redox titration

Practice 6. Determining nitrates in samples of drinking water
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- Applying Spectrometry of Molecular Absorption in the UV Practice 7.-Determining phosphorous in urban sewage

- Applying Spectrometry of Molecular Absorption in the Visible Range

Practice 8-9. Determinación de metales en lodos de depuradora

- Optimizing the method of acid digestion

- Applying Spectrometry of Atomic Absorption

Practice 10-12. Determining pesticides present in water samples

- Extracting with organic solvents

- Applying Gas Chromatography

Practice 13. Separating polar organic compounds using HPLC

5.4.Course planning and calendar
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The subject consists of 30 contact hours of lectures and 30 contact hours dedicated to practical work in the laboratory
that will be held regularly during the 15-week semester (2 hours theory and 2 hours of practice / week).
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The updated recommended bibliography can be consulted in:
http://psfunizar7.unizar.es/br13/egAsignaturas.php?id=10998
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