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Prerequisites

Students are advised to review the scientific-theoretical content on which this course is based.

It is also advisable that this course be taken simultaneously or subsequently to the rest of the courses
scheduled for the first semester of the first year of the degree in Microbiology.

 In order to take this course, students must pass the safety and biosafety tests before the first practice session,
 which will be found in the corresponding educational Moodle space. The pdf documents generated when

 .passing the tests must be presented on the first day of class Also, it is necessary to know and accept the
 operating rules of the laboratories of the Faculty of Biosciences. In addition, it is imperative that the student

 follows the rules of work indicated by the teaching staff. For safety reasons, if the two tests have not been
passed, or the student does not wear a lab coat and safety glasses, access to the lab will not be allowed.

Objectives and Contextualisation
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1.  

2.  

3.  
4.  

This is a compulsory, nuclear course of the degree of Microbiology, which introduces students, together with
 the course Laboratorio Integrado II, in the experimentation in a Biology laboratory. It is therefore a course of

 lab work in which the scientific-technical concepts with the practices are continually related. The skills and
knowledge acquired enable the student to attend the rest of the practical courses that make up the degree in
Microbiology.

In addition to the Learning Outcomes listed in the following section, students upon completing this subject will
be able to:

Apply spectrophotometry as a method of quantifying biomolecules.
Separate and analyze polypeptides by denaturing electrophoresis on polyacrylamide gel (PAGE-SDS).
Perform some of the most common chromatography in the analysis and separation of biomolecules.
Perform simple enzymatic trials that allow analyzing the catalytic capacity of enzymes.
Familiarize the student with the use of a conventional optical microscope by observing different cellular
structures as well as visualizing different biological processes.
Introduce some of the techniques used in electron microscopy to identify different structures and cell
organs in microphotographs.
Apply basic histological techniques for microscopic diagnosis.
Identify to the microscope various animal tissues and their cellular and extracellular components.
Correct useof optical material for wildlife observation (binocular magnifier, microscope).
Use some basic techniques and electrophysiology to acquire physiological variables in humans.
Study the cardiovascular adaptation to physical exercise in healthy individuals, and conduct an
experiment in this sense, following the principles of the scientific method.
Analyze statistically the physiological data obtained and write a report.
Use of dichotomous keys for the determination of animals.
Recognize the anatomical and morphological characteristics of the different animal groups.
Identify and locate the species of animals observed taxonomically.
Integrate the experimental data with the theoretical information of the processes analyzed.

Learning Outcomes

CM18 (Competence) Integrate knowledge and skills for the design of experiments in the field of
microbiology and the interpretation of their results working individually and in teams.
KM25 (Knowledge) Describe the theoretical foundations and instrumentation used in basic and
advanced experimental techniques in microbiology and other related sciences, including sterilization
and microbial load reduction procedures in industrial, clinical and experimental environments.
KM26 (Knowledge) Identify the principles and standards of good laboratory and biosafety practices.
SM25 (Skill) Manage computer resources for the treatment of experimental data within the field of
microbiology and other biosciences.

Content

The course is made up of five modules with the contents indicated below:

Module 1. Cell Biology

Session 1: Introduction to the conventional optical microscope: the plant cell.

 2: Introduction to the conventional optical microscope: the animal cell.Session

 3: Introduction to the electronic microscope.Session

 4: Mitotic cell division: obtaining temporary preparations of meristematic weed root tissue.Session
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 5: Meiotic cell division: the study of meiotic preparations for lobster testicle.Session

Module 2. Zoology

 1: Introduction to animal parasitism: Observation and recognition of Platyhelminths and Nematodes.Session

 2: Observation and recognition of Molluscs and AnnelidsSession

 3: Observation and recognition of ArthropodsSession

 4: Observation and recognition of ChordatesSession

Module 3. Animal Histology

  1: Initiation to the histological techniques for the processing of animal material.Session Microscopic
identification of the epithelial, connective and adipose tissues.

  2: Elaboration and staining of blood smear of sheep.Session Microscopic identification of the blood and
cartilage and bone tissues.

 3: Microscopic identification of the muscular and nervous tissues.Session

Module 4. Animal Physiology

 1: Effects of physical exercise oncardiovascular and respiratory physiology.Session

 2: Acquisition and study of the electrocardiogram in various situations.Session

 3: Statistical analysis of the data obtained, interpretation of the results, and extraction of conclusions.Session

Module 5. Biochemistry

 1: Determination of the concentration of glucose by a colorimetric method and preparation of bufferSession
dissolutions. The spectrum of absorption of a compound derived from glucose.

 2:Chromatography of gel filtration,and electrophoresis of PAGE-SDSSession

  3: Enzymatic acid phosphatase activity.Session Determination of initial velocities to calculate kinetic
parameters.

Activities and Methodology

Title Hours ECTS Learning Outcomes

Type: Directed

Laboratory introduction 1 0.04 KM26

Laboratory seasons of module 1. Cell biology 10 0.4 CM18, KM25, KM26, SM25

Laboratory seasons of module 2. Zoology 10 0.4 CM18, KM25, KM26, SM25

Laboratory seasons of module 3. Animal histology 10.5 0.42 CM18, KM25, KM26, SM25

Laboratory seasons of module 4. Animal fisiology 10.5 0.42 CM18, KM25, KM26, SM25
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Laboratory seasons of module 5. Biochemistry 12 0.48 CM18, KM25, KM26, SM25

Type: Supervised

Tutorials 1 0.04 CM18, KM25

Type: Autonomous

Problem solving 3 0.12 CM18, KM25, SM25

Study 8 0.32 CM18, KM25, SM25

Written work 4 0.16 CM18, KM25, SM25

This course will be taught in small groups of students with a maximum of 24 students per laboratory session.

Laboratory, dates, and official schedule for the performance of the lab sessions are detailed in the Moodle
space of the course and in the space of the Degree.

Each student is assigned to a group for all lab sessions and will not be able to move to another group without
the permission of the person in charge of the subject.

In order to acquire the skills of the course, attendance at all practices is mandatory and it must be with
 punctuality. Once the teacher has begun the explanation of the session, the entrance of students in the

classroom will be not allowed. If a student, due to a justified cause according to the faculty's evaluation criteria
(general considerations on assessment tests), has not been able to attend a practical session, he/she must
contact the professor responsible for the course and present the corresponding justification. in this case and if
possible, a new day will be assigned to retake the practice.

Students will have a Manual of Practical sessions for each Module before the beginning of the corresponding
 module. It is a requirement that the student read comprehensively the protocol of practices prior to their

attendance at each session.

It is compulsory for students to wear his or her own lab coat in all practical sessions that are carried out in the
 laboratory, and also laboratory glasses in the sessions indicated by the teaching staff. In addition,each student

will have to bring the corresponding Practices Manual that will be available in the Moodle platform, and a
notebook to note the results of the work.

The tutorials will be carried out at the office of the teaching staff and/or using the TICs.

Annotation: Within the schedule set by the centre or degree programme, 15 minutes of one class will be
reserved for students to evaluate their lecturers and their courses or modules through questionnaires.

Assessment

Continous Assessment Activities

Title Weighting Hours ECTS Learning Outcomes

Evaluation of Module 1 20% 1 0.04 CM18, KM25, KM26, SM25

Evaluation of Module 2 20% 1 0.04 CM18, KM25, KM26, SM25

Evaluation of Module 3 20% 1 0.04 CM18, KM25, KM26, SM25
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Evaluation of Module 4 20% 1 0.04 CM18, KM25, KM26, SM25

Evaluation of Module 5 20% 1 0.04 CM18, KM25, KM26, SM25

 The evaluation of the course will be continued. The weight of the evaluation of each module is 20% of the final
mark of the course and each of the practical modules must be passed with a score equal to or superior to 5.

The evaluation of each module will be done in the following way:

 At the end of each practice session the student will have to complete a questionnaire inModule 1. Cell Biology:
 order to assess if he/she has assimilated the specific objectives that have been worked on. The practical note

of the Cell Biology module will be calculated as the average grade of the 5 practice questionnaires.

: At the end of each practice the student will have to answer a questionnaire to evaluate thatModule 2. Zoology
he/she has achieved the knowledge and the specific skills of each practice. The grade of this module will be
calculated from the average mark of the questionnaires.

: The evaluation system is organized in the following sections:Module 3. Animal Histology

 1) Assessment of the contents at the end of each practice (50% of the mark). This test consists of a
 questionnaire and the recognition of microscopic structures. The grade in this section is obtained from the

average mark obtained in each practice.

2) Global microscopic diagnostic test (50% of the mark).

In order to be able to gauge the notes obtained in each section, it will be essential that the student obtains a
 score equal to or greater than 4 points (out of 10) in each of them. Students who have obtained a final grade of

less than 5 (out of 10) will have to take a recovery exam, which will consist of a microscopic diagnostic test and
a questionnaire.

:Module 4. Animal Physiology  The continuous draw up of the practices report will be evaluated, with their final
delivery, which will include a part (60% of the mark) made in reduced groups (about 4 people) and an
individual part / by pairs (40% of the mark), following the  guide that the professor will provide. The markad hoc
of the report may be modulated by the assessment of the student's attitude during the practical sessions.

: The attitude of the student in the laboratory will be assessed, such as timeliness,Module 5. Biochemistry
carrying the Manual previously worked at home for the student, and his work in the laboratory. The student,
starting the day after the practical session, will submit a questionnaire-like report to the Virtual Campus that will
have been answered outside the laboratory. The teaching team of the practice will indicate the delivery
deadline. The evaluation ofthe attitude will represent 25% of the mark, and the evaluation of its degree of use,
through the questionnaire presented, will represent the other 75% of the note in this module.

General Issues:

Since attendance to the activities programmed in this course is mandatory, the absence must be justified and
may not exceed 20%. In any case, that 20% cannot be accumulated in a single module. The maximum
absence in each module will be decided by the teaching team depending on the distribution of the contents
and skills in the different sessions of each of the modules. If this value is exceeded, the subject will be graded
as . In order to be able to pass the course, attendance of at least 80% of the programmedNon-Evaluable
sessions is required, and obtain the minimum qualification fixed for each module.

The teaching staff can penalize non-correct attitudes of the student in the laboratory, such as the lack of
punctuality, non-fulfillment of safety and biosafety regulations, or the inappropriate use of the material and

 laboratory devices, lowering the final mark of the course.

Students who do not pass the evaluation of one or more modules of the course can retake them at the
 scheduled date at the end of the semester. The reassessment of modules 1 (Cell Biology), 2 (Zoology), 4
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 scheduled date at the end of the semester. The reassessment of modules 1 (Cell Biology), 2 (Zoology), 4
(Animal Physiology), and 5 (Biochemistry) will consist of a written exam where the concepts worked in the

 practical sessions will be evaluated. The reassessment of module 3 (Animal Histology) will consist of a
microscopic diagnostic test. The delivery of reports cannot be retake and the non-delivery on the indicated date
implies a zero in this activity.

Students who do not obtain the minimum qualification required to be able to pass each one of the modules of
the integrated laboratory will not pass the course although the average mark of the different modules is greater

 than 5. In this case, the final maximum grade of the course will be a 4.

Since this course is differentiated in modules, from the second enrolment, the repeating students will only have
to evaluate the specific modules that have not been passed.

Single assessment:

The students who choose the single assessment must do the laboratory practices in face-to-face sessions
since they are mandatory teaching activities. This single assessment system will be applied to modules 1
(Cellular Biology), 2 (Zoology) and 3 (Animal Histology), and will consist of a final exam that may contain
multiple choice questions, short questions and problems to develop on theoretical and practical contents of the
practices and microscopic diagnosis. The grade obtained in this synthesis test is 60% of the final grade for the
subject. This single assessment test will be done coinciding with the same date set in the calendar for the last
assessment activity. The same criteria will be applied to pass the subject and the same retake system as for
the continuous assessment. The review of the final grade follows the same procedure as for the continuous
assessment. Modules 4 (Animal Physiology) and 5 (Biochemistry) do not include the single assessment
system.
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Software

Module 4. Animal Physiology: MS Office, BSL-Biopac Student Lab, vassarstats.net.

For the rest of the modules, there is no specific software associated.

Language list

Name Group Language Semester Turn

(PAUL) Classroom practices 711 Catalan/Spanish first semester morning-mixed

(PLAB) Practical laboratories 711 Catalan/Spanish first semester morning-mixed
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(PLAB) Practical laboratories 712 Catalan/Spanish first semester morning-mixed

(PLAB) Practical laboratories 713 Catalan/Spanish first semester morning-mixed
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