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Degree: Industrial and Systems Engineering

Field of Knowledge: Engineering and Architecture

Faculty/School: Senior Polytechnic School

Course: CHEMISTRY FOR ENGINEERING

Type: Basic Training ECTS credits: 6

Year: 2 Code: 5720

Teaching period: Third semester
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Module: Basic training

Teaching type: Classroom-based

Language: English

Total number of student
study hours:

150

Teaching staff E-mail

María Luisa León Díaz marialuisa.leon@ufv.es

SUBJECT DESCRIPTION

Chemistry is a fascinating field of study. Because it is so fundamental to our world, chemistry plays a role in
everyone's lives and touches almost every aspect of our existence in some way. Chemistry is essential for meeting
our basic needs of food, clothing, shelter, health, energy, and clean air, water, and soil. Chemical technologies
enrich our quality of life in numerous ways by providing new solutions to problems in health, materials, and energy
usage.
 Knowledge of the nature of chemicals and chemical processes therefore provides insights into a variety of
physical and biological phenomena. Knowing something about chemistry is worthwhile because it provides an
excellent basis for understanding the physical universe we live in. For better or for worse, everything is chemical!

Page 1



 

 

 

 

GOAL

The goal of studying chemistry is to understand matter and its behavior by knowing the properties of atoms and
molecules. It helps you to understand chemical reactions.
On the other hand, it willl be a good approach to the scientific method through skills such as logic, reasoning and
problem solving.

.

PRIOR KNOWLEDGE

Knowledge on Chemistry, Physics and Maths gained in your High School last course (2º de Bachillerado
(Científico)   will be really useful to get the most adventage of this matter.

COURSE SYLLABUS

The four main themes and sub-themes developed at this course are:

CHEMISTRY AS A SCIENCE
-Chemistry role in the industry
- Basic concepts of chemistry

CHEMICAL STRUCTURE AND REACTIVITY
- Matter structure and properties. Periodic Table
- Chemical bonding
- Chemical reaction. Reaction speed
CHEMICAL EQUILIBRIUM
- Basic concepts
- Acid/base equilibria
- Redox equilibria

CHEMICAL INDUSTRY PROCEDURES
Introduction to  chemical process industry.
Combustion chemical reaction
Chemical commodities: polymeric materials. Acid production

EDUCATION ACTIVITIES

PRESENTIAL ACTIVITIES (AP)
AP1 Expository classes
         Participative expository sessions in which the contents of the subject are developed.
AP2 Practical classes
        Troubleshooting and study of practical cases.
AP3 Laboratory practices
         Carrying out real experiments in the teaching laboratory where the techniques and knowledge related to the
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subject matter are applied.
AP4 Presentation and discussion of projects
         Written presentation and/or oral presentation of the projects carried out individually or in groups.
AP5 Tutorials
         Personalized orientation of the student in the learning process of the subject in the schedule assigned by the
teacher for it. Resolution and discussion of
         issues that may arise during the non-contact activities to the student, as a result of the study and
autonomous maturation of the subject.
AP6 Evaluation
         Realization of evaluation tests.

NON-PRESENTIAL ACTIVITIES (ANP)
ANP1 Study of subjects
           Autonomous study of the theoretical content of the subject program. Use of the complementary materials
designed in the spaces
           virtual networks of the subject as well as consultation of the proposed bibliographical sources
           in the bibliography.
ANP2 Resolution of exercises and practical cases
          Resolution of practical cases individually or as a team. Review and understanding of the experiments
carried out in the practical laboratory classes.
ANP3 Execution of projects
           Carrying out bibliographic searches and selecting the appropriate material. Analysis of the selected material
and preparation of works for later
           presentation and discussion.
ANP4 Tutorial preparation
           Preparation of the issues to raise and discuss in the tutorials.

Carrying out all the activities completes the 150 hours of student work (6 ECTS) assigned to the subject of
Chemistry for Engineering.

DISTRIBUTION OF WORK TIME

CLASSROOM-BASED ACTIVITY INDEPENDENT STUDY/OUT-OF-CLASSROOM
ACTIVITY

60   hours 90   hours
  AP1     Expository classes 20h
  AP2    Practical classes  16h
  AP3    Experimental classes at lab 12h
  AP4    Projects presentation and discussion 6h
  AP5     Menthoring sessions 6h

  ANP1   Study of the subject contents 22h
  ANP2   Exercises resolution 40h
  ANP3   Projects resolution 25h
  ANP4   Preparation for menthoring sessions 3h

SKILLS

Basic Skills

Students must have demonstrated knowledge and understanding in an area of study that is founded on general
secondary education. Moreover, the area of study is typically at a level that includes certain aspects implying
knowledge at the forefront of its field of study, albeit supported by advanced textbooks

Students must be able to apply their knowledge to their work or vocation in a professional manner and possess
skills that can typically be demonstrated by coming up with and sustaining arguments and solving problems within
their field of study

Students must have the ability to gather and interpret relevant data (usually within their field of study) in order to
make judgments that include reflections on pertinent social, scientific or ethical issues

Students must be able to convey information, ideas, problems and solutions to both an expert and non-expert
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audience

Students must have developed the learning skills needed to undertake further study with a high degree of
independence

General Skills

Knowledge in basic and technological subjects, which enables them to learn new methods and theories, and gives
them versatility to adapt to new situations

Specific skills

Ability to understand and apply the principles of basic knowledge of general chemistry, organic and inorganic
chemistry and its applications in engineering

Know how to apply the theoretical knowledge  to the resolution of problems and practical cases related to the
different subjects.

Get a global vision of the role and applications of Chemistry not only in industrial processes but in our world.

Knowing how to describe, quantify, analyze and critically evaluate the results obtained from experimental work
carried out in the laboratory.

Know how to work in a team in an effective and coordinated way.

LEARNING RESULTS

Understand the order of the elements in the periodic table and predict their properties. Based on the chemical
elements that compose them, identify the types of chemical bonds and know the properties that they provide to
matter.

Understand the concepts of chemical reaction, kinetics, chemical equilibrium and catalysis, as well as know the
factors that influence acid-base and oxidation-reduction equilibria and the importance of these equilibria

To be able to relate the acquired knowledge  to other areas, especially their application in industrial processes

Plan, perform, and interpret real-world experiments in the laboratory related to matter

Have the ability to solve problems with initiative, decision making, creativity, critical reasoning and to communicate
and transmit knowledge, skills and abilities in the field of Industrial Engineering

LEARNING APPRAISAL SYSTEM

EV1 Knowledge tests (55%)
Knowledge tests (partial and global) will be carried out to evaluate the learning of the contents exposed in the
expository and practical classes. In the different knowledge tests, the student will demonstrate in writing their
knowledge, assimilation, understanding and relationship capacity of the contents exposed in the classes as well as
the analysis, calculation and resolution of problems framed in the subject.
The student who obtains a score equal to or greater than 4 out of 10 in all the partial knowledge tests carried out
during the course, as well as a weighted average score equal to or greater than 5 out of 10, will be exempt from
taking the global knowledge test in the ordinary global test.
The global knowledge test of the ordinary and extraordinary calls will be divided into as many parts as partial tests
during which they have been carried out, respecting the weight of the final grade that the course will have
represented.
In the ordinary and extraordinary calls, the student will present:
- Obligatory to those tests of partial knowledge in which at least 5 out of 10 have not been obtained.
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- Voluntarily to those partial knowledge tests in which, having obtained a grade equal to or greater than 5 out of 10,
you wish to improve the grade for that part of the subject, thus renouncing the grade obtained in the corresponding
partial knowledge test .
To be evaluated, the student requires a minimum average score of 5 in the knowledge tests (EV1) of 5 out of 10.

EV2 Carrying out practical work in the laboratory (15%)
The way in which the student works in the laboratory, his behavior during the development of the practices and the
ability to solve the experimental problems that arise will be evaluated. The interpretation of the results of the
investigation will be valued through the delivery of a report or record of each of the practices carried out.
To be evaluated, a minimum report grade of 5 (out of 10) is required. Otherwise, you must recover only the part(s)
that are suspended in the extraordinary call.
Due to the theoretical-practical nature of the subject, attendance at all practical sessions is mandatory. The
unjustified absence to any of these sessions entails the loss of the right to the evaluation of practices in the
ordinary call and a suspense in the subject. Students in this situation should immediately contact the teacher.
Absences due to illness must be justified with a medical certificate. Any other lack of attendance must be duly
justified.

EV3 Preparation, presentation and discussion of projects and exercises (25%)
The execution, presentation and discussion of projects carried out individually (exercises) and in teams (project)
will be evaluated.

EV4 Exercises and practical cases (5%)
The individual resolution or in teams of exercises and practical cases proposed in the classes or through the
Virtual Classroom, with which to monitor the work continued during the course, will be valued.
To be evaluated, no minimum qualification is required in this section.

The subject will be approved when the final grade obtained, weighing its weight according to the percentages
described above, is equal to or greater than 5 (out of 10). If any student does not exceed the minimum grade
required in any of the sections mentioned in the ordinary call, You will not be able to pass the subject and you
must recover that part(s) in the extraordinary call. However, the grade for sections EV3 and EV4 is not recoverable
and your grade will be kept until the extraordinary call for that academic year.

ALTERNATIVE EVALUATION SYSTEM
Students in 2nd or successive enrollments must contact the teacher to request to benefit from this system.
The academic exemption must be approved by the director of the degree.
The student in this situation will have to take the theoretical exam and the practices (if they are failed), but not the
rest of the evaluable activities.

ATTENTION: Plagiarism behaviors, as well as the use of illegitimate means in the evaluation tests, will be
sanctioned in accordance with those established in the Evaluation Regulations and the Coexistence Regulations
of the university.
Any type of copying of exam exercises, work reports, exercises, etc., whether in whole or in part, will be
considered "plagiarism".
work outside the student with the deception of making the teacher believe that they are their own. This includes
content copied from other colleagues totally or partially, from Internet pages or other bibliographic sources that are
not referenced, or that do not respect copyright.

BIBLIOGRAPHY AND OTHER RESOURCES

Basic

 Peter Atkins Chemical Principles seventh edition Ed. WH Freeman

Raphl H. Petrucci General Chemistry ninth edition Ed.Pearson College

Additional

 David Goldberg 3000 solved problems in Chemistry 2011 Ed McGraw Hill
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