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Module organization

Fundamentals of Biology

Subject Matter ECTS Subject ECTS Year/semester
Biology 12,00 Cell Biology 6,00 1/1

Plant and Animal Biology 6,00 1/1
Animal physiology 6,00 Animal Physiology 6,00 2/2
Plant Biology 6,00 Plant Physiology 6,00 2/1
Microbiology 6,00 Microbiology 6,00 2/1
Virology 6,00 Virology 6,00 3/2
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Learning outcomes

At the end of the course, the student must be able to prove that he/she has acquired the following
learning outcomes:

R1 The student has understood and assimilated the contents of the subject.

R2 The student is able to solve problems or case studies related to the subject contents, by
using different resources (bibliographic, IT, etc.)

R3 The student is able to work in a laboratory, carrying out basic operations correctly and
taking into account the corresponding safety standards. He/she understands the planning,
development and purpose of the experience, and is able to contrast and validate the
obtained results.

R4 The student is able to write an intelligible and organized text on different aspects of the
subject.

R5 The student is able to present and defend his/her work adequately.

R6 The student seeks bibliographic information from different sources and can analyze it with

a critical and constructive spirit.

R7 The student collaborates with the teacher and his/her peers throughout the learning
process; he/she works in a team; treats everyone with respects, is proactive and fulfills the
organization rules of the course.
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Depending on the learning outcomes, the competencies to which the subject contributes are
(please score from 1 to 4, being 4 the highest score):

BASIC Weighting
1. 2 3 4
CB1  Students acquire and understand knowledge in their field of study X

based on general secondary education but usually reaching a level
that, although supported on advanced text books, also includes
aspects involving state-of-the-art knowledge specific to their area.

CB2 Students are able to apply knowledge to their work in a professional X
way and have the competences enabling them to state and defend
views and opinions as well as perform problem-solving tasks in their
field of study.

CB3 Students are able to collect and interpret relevant data (generally in X
their field of study) and give opinions that involve reflection on
relevant social, scientific or ethical issues.

CB4 Students can communicate information, ideas, problems and X
solutions to a specialized or non-specialized audience.

CB5 Students develop the necessary learning skills to undertake further X
studies with a high level of autonomy.

GENERAL Weighting
1 2 3 4
CGO01 Capacity to analyze and synthesize. X
SPECIFIC Weighting
1 2 3 4
CE22 Knowing and understanding contents, principles and theories X

related to biotechnology.
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CE23 Knowing how to use laboratory equipment and to carry out basic X
operations for each discipline including: safety measures, handling,
waste disposal and activity register.

CE24 Knowing basic and instrument laboratory techniques in the different X
areas of biotechnology.

CE25 Knowing how to analyze and understand scientific data related to X
biotechnology.

CE26 To understand and identify the mechanisms that influence genetic X
inheritance

CE30 Solving and analyzing problems posed by biotechnology. X

CE31 Describing and calculating important variables of processes and X
experiments.

CE34 Knowing main characteristics of Molecular biosciences and X
biotechnology communication.

TRANSVERSAL Weighting
1 .2 3 4

CT02 Capacity to organize and plan. X

CTO03 Mastering Spanish oral and written communication. X

CTO05 Knowing and applying Basic ITC skills related to Biotechnology. X

CT06 Capacity to manage information (capacity to look for and analyze X
information coming from different types of sources).

CTO7 Problem solving. X

CTO08 Decision making X

CT09 Capacity to work in interdisciplinary and multidisciplinary team. X

CT10 Interpersonal skills. X

CT11 Understanding multicultural and diverse environment X
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Ethics.

Capacity to learn

Capacity to adapt to new situations
Capacity to produce new ideas (creativity)
Leadership abilities

Taking initiatives and enterprising spirit
Capacity to apply theoretical knowledge
Research skills

Sensitivity to environmental issues
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X
X
X
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X
X
X
X
X
X
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Assessment system for the acquisition of competencies and grading

system

Assessed learning outcomes Granted Assessment method
percentage
R1, R2, R5 50,00% Written test
R1, R4, R5, R6, R7 15,00% Submission of papers
R1, R2, R3, R5, R7 35,00% Laboratory test

Observations

In order to apply all the percentages indicated in the previous table, the student will have to obtain in
each part a score equal to or greater than 5, except for some work according to the lecturer’s
criteria. Attendance at practices is mandatory (the absence must be justified).

5% of the qualification of the laboratory test will consist of the attitude of the student in the
laboratory practices.

MENTION OF DISTINCTION:

According to Article 22 of the Regulations governing the Evaluation and Qualification of UCV
Courses, the mention of "Distinction of Honor" may be awarded by the professor responsible for
the course to students who have obtained, at least, the qualification of 9 over 10 (“Sobresaliente”).
The number of "Distinction of Honor" mentions that may be awarded may not exceed five percent of
the number of students included in the same official record, unless this number is lower than 20, in
which case only one "Distinction of Honor" may be awarded.

Learning activities

The following methodologies will be used so that the students can achieve the learning outcomes of
the subject:

M1 Teacher presentation of contents, analysis of competences, explanation and in-class
display of skills, abilities and knowledge.

M2 Group work sessions supervised by the professor. Case studies, diagnostic tests,
problems, field work, computer room, visits, data search, libraries, on-line, Internet, etc.
Meaningful construction of knowledge through interaction and student activity.
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Activities carried out in spaces with specialized equipment.
Supervised monographic sessions with shared participation..
Application of multidisciplinary knowledge.

Personalized and small group attention. Period of instruction and/or guidance carried out
by a tutor to review and discuss materials and topics presented in classes, seminars,
readings, papers, etc.

Set of oral and/or written tests used in initial, formative or additive assessment of the
student

Group preparation of readings, essays, problem-solving, seminars, papers, reports, etc.
to be presented or submitted in theoretical , practical and/or small-group tutoring
sessions. Work done on the university e-learning.

Student's study: Individual preparation of readings, essays, problem-solving, seminars,
papers, reports, etc. to be presented or submitted in theoretical, practical and/or
small-group tutoring sessions. Work done on the university e-learning platform.
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IN-CLASS LEARNING ACTIVITIES

LEARNING OUTCOMES HOURS ECTS
ON-CAMPUS CLASS R1,R2, R5, R7 37,40 1,50
M1
PRACTICAL CLASSES R1, R2, R3, R5, R7 4,20 0,17
M2
LABORATORY R1, R3, R5, R7 10,40 0,42
M3
SEMINAR R1, R5, R7 2,00 0,08
M4
GROUP PRESENTATION OF ASSIGNMENTS R1, R4, R5, R6, R7 2,00 0,08
M5
TUTORIAL R1, R2, R3, R4, R5, R6, R7 2,00 0,08
M6
ASSESSMENT R1, R2, R3, R4, RS, R6, R7 2,00 0,08
M7
TOTAL 60,00 2,40
LEARNING ACTIVITIES OF AUTONOMOUS WORK

LEARNING OUTCOMES HOURS ECTS
AUTONOMOUS GROUP WORK R1, R4, R5, R6, R7 17,90 0,72
M8
AUTONOMOUS INDIVIDUAL WORK R1, R2, R3, R4, R5, R6, R7 72,10 2,88
M9
TOTAL 90,00 3,60
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Description of the contents

Description of the necessary contents to acquire the learning outcomes.

Theoretical contents:

Content block

DIDACTIC UNIT 1. Introduction to
Microbiology.

DIDACTIC UNIT 2. Identification, nutrition,
growth, microbial control and relationship
between infectious agent and the host.

Contents

Lesson 1. History of Microbiology. Discovery of
microorganisms. Spontaneous generation. Microorganisms
and disease. Scope and relevance of microbiology.

Lesson 2. Microscopy and sample preparation. Optical
microscope. Preparation and staining of samples. Electron
microscopy, scanning electron and confocal.

Lesson 3. Structure and function of the prokaryotic cell.
Plasma membrane, internal membrane systems.
Prokaryotic cell walls, Gram positive and negative. External
components. Chemotaxis. Endospores.

Lesson 4. Structure and function of eukaryotic cells. The
nucleus. Endoplasmic reticulum. Golgi apparatus.
Mitochondria. Lysosomes and endocytosis. Cell wall.
Compare prokaryotes and eukaryotes.

Lesson 5. Microbial nutrition. Obtaining carbon and energy.
Cellular uptake of nutrients. Culture media.

Lesson 6. Microbial growth. Growth curve. Continuous
cultivation of microorganisms. Growth in natural
environments.

Lesson 7. Control of microorganisms. Kinetics of microbial
death. Conditions affecting the antimicrobial agent. Physical
and chemical antimicrobial.

Lesson 8. Relationship between infectious agent and the
host. Normal microbiota and pathogenicity of
microorganisms.
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DIDACTIC UNIT 3. Microbial metabolism.

DIDACTIC UNIT 4. Molecular
microbiology and microbial genetics.

DIDACTIC UNIT 5. Microbial taxonomy.

DIDACTIC UNIT 6. Microbial ecology,
Food microbiology, industrial and
biotechnological microbiology.

Course
guide

Year 2023/2024
1100207 - Microbiology

Lesson 9. Metabolism. Role of ATP in metabolism.
Oxidation-reduction. Control enzyme activity. Fermentations.
Anaerobic respiration. CO2 fixation. Synthesis cellular
compounds.

Lesson 10. The bacterial genome. Mutation and evolution.
Structure of DNA. Plasmids, Bacteriophages, Transposons.

Lesson 11. Microbial taxonomy. Introduction and overview.
Classification systems. Microbial phylogeny. Phylogenetic
trees. Bergey Manual microbial systematics. Acellular
microorganisms.

Lesson 12. Proteobacteria I.
Lesson 13. Proteobacteria Il.

Lesson 14. Deinococci and Gram Negative not
proteobacteria.

Lesson 15. Gram positive bacteria .
Lesson 16. Gram positive bacteria .

Lesson 17. Domain Archaea.Introduction. Cell wall
composition. Genetics and molecular biology and
metabolism.

Lesson 18. Eukaryotic microorganisms. Protozoa, fungi and
algae. Main Features. Filamentous fungi of biotechnological
interest.

Lesson 19. Interactions and microbial ecology. Types of
interactions. Interactions in nutrient cycles. Microbial niches.

Lesson 20. Food microbiology. Microbial growth in foods.
Foodborne Disease

Lesson 21. Industrial microbiology and biotechnology.
Selection of microorganisms. Main products of industrial
microbiology. Applications and impact of microbial
biotechnology.
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Preparation of culture media solids and liquids. Sterilization.

Handling microorganisms in aseptic conditions.

Microscopic observation of microorganisms.

Differential staining.

Microorganisms growth and effect of antimicrobial
agents. Antibiogram.

Metabolic and biochemical characterization of
microorganisms.

Organization of the practical activities:

PR1.

PR2.

PR3.

PRA4.

PRS.

PR6.

Content
Preparation of culture media solids and
liquids. Sterilization.

Handling microorganisms in aseptic
conditions

Microscopic observation of
microorganisms.

Differential staining.

Microorganisms growth and effect of
antimicrobial agents. Antibiogram.

Metabolic and biochemical
characterization of microorganisms.

Place

Laboratory

Laboratory

Laboratory

Laboratory

Laboratory

Laboratory

Hours

2,00

3,00

2,50

2,00

2,00

4,00
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Temporary organization of learning:

Block of content

DIDACTIC UNIT 1. Introduction to Microbiology.
DIDACTIC UNIT 2. Identification, nutrition, growth, microbial
control and relationship between infectious agent and the host.

DIDACTIC UNIT 3. Microbial metabolism.

DIDACTIC UNIT 4. Molecular microbiology and microbial
genetics.

DIDACTIC UNIT 5. Microbial taxonomy.

DIDACTIC UNIT 6. Microbial ecology, Food microbiology,
industrial and biotechnological microbiology.

DIDACTIC UNIT 7. Practices.
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Number of sessions

1,00

6,50

1,00

0,75

12,00

1,00

7,75

Hours

2,00

13,00

2,00

1,50

24,00

2,00

15,50

13/19

PI1-02-F-16 ED. 00



Universidad
Catélica de Course

Valencia guide

San Vicente Martir

Year 2023/2024
1100207 - Microbiology

References

Basic references:

AHMAD, N., DREW, W.L., LAGUNOFF, M., POTTINGER, P., RELLER, L.B. & STERLING, C.R.
(2017). Sherris. Microbiologia médica. México: Mc Graw-Hill interamericana editores, S.A. de
C.V.

AHMAD, N., DREW, W.L. & PLORDE, J.J. (2011). Sherris. Microbiologia médica. México: Mc
Graw-Hill interamericana editores, S.A. de C.V.

BROOKS, G.F., CARROL, K.C., BUTEL, J.S., MORSE, S.A. & MIETZNER, T.A. (2014). Jawetz,
Melnick y Adelberg. Microbiologia médica. México: McGraw-Hill interamericana editores, S.A. de
C.V.

MADIGAN, M.T., MARTINKO, J.M., BENDER, K.S., BUCKLEY, D.H. & STAHL, D.A. (2015)
Brock Biologia de los microorganismos. (142 Edicion). Madrid: Pearson.

MADIGAN, M.T., MARTINKO, J.M., DUNLAP, P.V. & CLARK, D.P. (2009). Brock. Biologia de los
microorganismos. Madrid: Pearson educacion, S.A.

PRESCOTT, L.M., HARLEY, J.P. & KLEIN, D.A. (2004). Microbiologia. Madrid:
McGraw-Hill-Interamericana de Espana, S.A.U.

RAY, B. & BHUNIA, A. (2010). Fundamentos de microbiologia de los alimentos. México:
McGraw-Hill interamericana editores, S.A. de C.V.

RIEDEL, S., MORSE, S.A., MIETZNER, T.A. & MILLER, S. (2020). Jawetz, Melnick y Adelberg.
Microbiologia médica. México: McGraw-Hill interamericana editores, S.A. de C.V.

WILLEY, J.M., SANDMAN, k. & WOOD, D. (2020). Prescott’s Microbiology. McGraw-Hill.

WILLEY, J.M., SHERWOOD, L.M. & WOOLVERTON, C.J. (2009). Microbiologia de Prescott,
Harley y Klein. Madrid: McGraw-Hill-Interamericana de Espana, S.A.U.

Additional references:
MURRAY, P.R., ROSENTHAL, K.S. & PFALLER, M.A. Microbiologia Médica. (2021). Barcelona:
Elsevier Espana, S.L.

MURRAY, P.R., ROSENTHAL, K.S. & PFALLER, M.A. Microbiologia Médica. (2014). Barcelona:
Elsevier Espafa, S.L.

SPICER ,W.J. Microbiologia clinica y enfermedades infecciosas.(2009). Barcelona: Elsevier.

14/19

PI1-02-F-16 ED. 00



Universidad Course

Catolica de B
Valencia gulde

San Vicente Martir

Year 2023/2024
1100207 - Microbiology

TIMOTHY, J. B. & KENNETH, D. S. Microbiologia y Enfermedades Infecciosas. (2008). México:
McGraw-Hill Interamericana.

TORTORA, G. J., FUNKE, B.R. & CASE C.L. Introduccién a la Microbiologia (2017). Buenos
Aires: Médica Panamericana.

TORTORA, G. J., FUNKE, B.R. & CASE C.L. Introduccion a la Microbiologia (2007). Buenos
Aires: Médica Panamericana.

15/19

PI1-02-F-16 ED. 00



Universidad
Catélica de Course

Valencia guide

San Vicente Martir

Year 2023/2024
1100207 - Microbiology

Addendum to the Course Guide of the Subject

Due to the exceptional situation caused by the health crisis of the COVID-19 and taking into
account the security measures related to the development of the educational activity in the Higher
Education Institution teaching area, the following changes have been made in the guide of the
subject to ensure that Students achieve their learning outcomes of the Subject.

Situation 1: Teaching without limited capacity (when the number of enrolled

students is lower than the allowed capacity in classroom, according to the security
measures taken).

In this case, no changes are made in the guide of the subject.

Situation 2: Teaching with limited capacity (when the number of enrolled

students is higher than the allowed capacity in classroom, according to the security

measures taken).

In this case, the following changes are made:

1. Educational Activities of Onsite Work:

All the foreseen activities to be developed in the classroom as indicated in this field of
the guide of the subject will be made through a simultaneous teaching method combining
onsite teaching in the classroom and synchronous online teaching. Students will be able to attend
classes onsite or to attend them online through the telematic tools provided by the university
(videoconferences). In any case, students who attend classes onsite and who attend them by
videoconference will rotate periodically.

In the particular case of this subject, these videoconferences will be made through:

X Microsoft Teams

Kaltura
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Situation 3: Confinement due to a new State of Alarm.

In this case, the following changes are made:
1. Educational Activities of Onsite Work:

All the foreseen activities to be developed in the classroom as indicated in this field of the
guide of the subject, as well as the group and personalized tutoring, will be done with the

telematic tools provided by the University, through:

X Microsoft Teams

Kaltura

Explanation about the practical sessions:

The practices will be carried out by Teams using the didactic material that the lecturer

considers.
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2. System for Assessing the Acquisition of the competences and
Assessment System

ONSITE WORK

Regarding the Assessment Tools:

X The Assessment Tools will not be modified. If onsite assessment is not possible, it

will be done online through the UCVnet Campus.

The following changes will be made to adapt the subject’s assessment to the
online teaching.

Course guide Adaptation
Assessment tool Allocated Description of the Platform to be
percentage suggested changes used

The other Assessment Tools will not be modified with regards to what is indicated in the

Course Guide.

Comments to the Assessment System:

The written test, the laboratory test and delivery of works must be approved by separate with

a mark of 5.

5% of the qualification of the laboratory test will consist of the attitude of the student in the
laboratory practices.This part will be evaluated exclusively through the completion of the

practice notebook.
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