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Module organization

Fundamental Science

Subject Matter ECTS Subject ECTS Year/semester

Physics 12,00 Fluid Mechanics 6,00 1/2
Physics 6,00 1M

Mathematics 6,00 Mathematics 6,00 11

Chemistry 12,00 Chemistry 6,00 1/1
Chemistry of Aqueous 6,00 1/2
Solutions

Biology 12,00 Biochemistry 6,00 1/2
Biology 6,00 1/1

Geology 6,00 Geology 6,00 1/2

Recommended knowledge

Bachelor level mathematics: elementary functions, trigonometry, differential and integral calculus.
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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

R2

R3

R4

The student is capable of solving problems about the content of the subjects through a
well-founded approach, a clear development and a resolution coinciding with the expected
result.

The student actively participates in solving problems in the classroom.

The student discriminates false statements from the true ones on physical concepts
explained in the development of the subject.

The student is capable of seeking information form different sources and knows how to
analyse it.
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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

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.

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

GENERAL Weighting
1 2 3 4
CG1 Capacity to analyze and synthesize X
CG2 Capacity to organize and plan X
CG3 Mastering Spanish oral and written communication X
CG5 Knowing and applying Basic ITC skills related to marine science X
CG6 Capacity to manage information (capacity to look for and analyze X
information coming from different types of sources)
CG7 Decision making X
CG8 Capacity to work in interdisciplinary and multidisciplinary team X
CG10 Critical and self-critical capacity X
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CG11 Capacity to learn X
CG12 Capacity to adapt to new situations X
CG13 Capacity to produce new ideas (creativity) X
CG16 Capacity to apply theoretical knowledge X
SPECIFIC Weighting

1 2 3 4

CE8 Identifying and analyzing new problems and proposing solution X
strategies

CE9 Knowing how to carry out experiments and measurements both in X

the laboratory and during sample collection

CE11 Knowing how to do fieldwork and laboratory experiments in a safe X
and responsible way, promoting teamwork
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Assessment system for the acquisition of competencies and grading

system

Assessed learning outcomes Granted Assessment method
percentage
R1 50,00% Written test with theoretical and practical questions
R1, R2, R4 30,00% Delivery of guided assignments, whose objectives

and contents will be proposed by the teacher

R1, R3 20,00% Problem-solving and issues related to the use of
specific software

Observations

According to the general evaluation and qualification regulations, the preferred evaluation system
will be by means of continuous evaluation. Continuous assessment will be applied in the item "
Delivery of guided assignments, whose objectives and contents will be proposed by the teacher".
At the end of each lesson, students will submit a problem that will be corrected by the students
following the rubric set by the teacher.

In order to pass the course, it will be necessary to obtain, at least, a grade equal or higher to 5.0 in
each of the evaluation systems. If a final grade of 5 points is not obtained in each item and only one
of them has been passed, the course will be failed, even if the weighted average is equal to or
higher than 5. The weighted average will also depend on the presentation of all the work requested.

Spelling mistakes may lower the mark by up to 10%. This, however, shall not apply to international
exchange students.
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MENTION OF DISTINCTION:

In accordance with the regulations governing the assessment and grading of subjects in force at
UCV, the distinction of "Matricula de Honor" (Honours with Distinction) may be awarded to students
who have achieved a grade of 9.0 or higher. The number of "Matriculas de Honor" (Honours with
Distinction) may not exceed five percent of the students enrolled in the group for the corresponding
academic year, unless the number of enrolled students is fewer than 20, in which case a single
"Matricula de Honor" (Honours with 9 Distinction) may be awarded. Exceptionally, these distinctions
may be assigned globally across different groups of the same subject. Nevertheless, the total number
of distinctions awarded will be the same as if they were assigned by group, but they may be
distributed among all students based on a common criterion, regardless of the group to which they
belong. The criteria for awarding "Matricula de Honor" (Honours with Distinction) will be determined
according to the guidelines stipulated by the professor responsible for the course, as detailed in the
"Observations" section of the evaluation system in the course guide.

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.

M5 Application of multidisciplinary knowledge.
M6 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.

M8 Set of oral and/or written tests used in initial, formative or additive assessment of the
student.
M9 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 platform (www.plataforma.ucv.es )

M10 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 ( www.plataforma.ucv.es ).
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IN-CLASS LEARNING ACTIVITIES

LEARNING OUTCOMES HOURS ECTS
ON-CAMPUS CLASS R1, R2 41,00 1,64
M1
PRACTICAL CLASSES R1, R2 14,00 0,56
M2
TUTORIAL R1, R3 2,00 0,08
M6
ASSESSMENT R1, R3, R4 3,00 0,12
M8
TOTAL 60,00 2,40
LEARNING ACTIVITIES OF AUTONOMOUS WORK

LEARNING OUTCOMES HOURS ECTS
GROUP WORK R1, R4 20,00 0,80
M9
INDEPENDENT WORK R1, R3, R4 70,00 2,80
M10
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

UNIT 1. DIMENSIONAL ANALYSIS AND
ERROR ANALYSIS

UNIT 2. MECHANICS

Contents

1.1 Physical magnitudes and their classification
1.2 Dimensional analysis
1.3 Unit systems

Lesson 2. Error analysis
2.1 Error analysis
2.1.1 Error classification
2.1.2 Error and measurement expression
2.1.3 Estimation of direct measurement errors
2.1.4 Estimation of indirect measurement errors
2.2 Fit of experimental data
2.2.1 Correlation analysis
2.2.2 Least square fit

Lesson 3. Particle kinematics
3.1 1D motion

3.2 2D motion

3.3 Circular movement

3.4 Relative motion

Lesson 4. Particle dynamics

4.1 Newton’s Laws

4.2 Forces

4.3 Moment of force

4.4 Linear and angular momentum
4.5 Dynamics of the relative motion

Lesson 5. Work and Energy
5.1 Work and kinetic energy
5.2 Conservation Laws

5.3 Power
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UNIT 3. GRAVITATIONAL INTERACTION

UNIT 4. WAVE PHYSICS

Lesson 6. Gravitational interaction
6.1. Kepler’s Law

6.2. Universal Gravitational Law
6.3. Gravity field

6.4. Gravitational potential energy
6.5. Tides dynamics
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6.5.1.Horizontal and vertical components of the tide force
6.5.2. Comparison between the Moon tide force and the

Sun tide force
6.5.3. Amphidromic point

Lesson 7. Wave motion

7.1 Wave motion description

7.2 Simple harmonic motion

7.3 Wave interferences

7.4 Energy and intensity

7.5 Standing waves

7.6 Reflection, Refraction, Diffraction
7.7 Doppler effect
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Organization of the practical activities:

PR1.

PR2.

PR3.

PR4.

PRS.

PR6.

PRY7.

PRS.

PR9.

PR10.

PR11.

PR12.

Content

Exercises: dimensional analysis

Exercises: types of errors

Types of errors

Experimental determination of types of

errors

Exercises: 1D motion

Exercises: 2D motion

Exercises: circular motion

Exercises: relative motion

Exercises: particle dynamics

Exercises: work and energy

Exercises: gravitational interaction

Exercises: wave motion

Place

Lecture room

Lecture room

Boat

Marine station

Lecture room

Lecture room

Lecture room

Lecture room

Lecture room

Lecture room

Lecture room

Lecture room
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Hours

1,00
1,00
1,00
1,00
1,00
1,00
1,00
2,00
2,00
1,00
1,00

1,00
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Temporary organization of learning:

Block of content

UNIT 1. DIMENSIONAL ANALYSIS AND ERROR ANALYSIS

UNIT 2. MECHANICS

UNIT 3. GRAVITATIONAL INTERACTION

UNIT 4. WAVE PHYSICS
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Number of sessions Hours
7,00 14,00
16,00 32,00
3,00 6,00
4,00 8,00
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