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SUMMARY

One of the most comprehensive definitions of inorganic chemistry is the one
provided by T. Moeller, who defines the discipline as the study involving the
experimental investigation and theoretical interpretation of the properties and
reactions of all elements and their compounds—with the exception of hydrocarbons
and most of their derivatives. There are other definitions—such as that of J. E.
Huheey—which, at a first glance, might seem amusing or even meaningless. This
author defines inorganic chemistry as any area of chemistry that is of interest to the
inorganic chemist. Although this definition appears to offer little insight into the
actual content of the discipline, it is highly interesting because it highlights the two
most characteristic features of modern inorganic chemistry: (i) its vast diversity and
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(ii) its interdisciplinary nature. Its study encompasses the behaviour of over a
hundred chemical elements and thousands of compounds with widely varying
properties; this constitutes one of its most compelling aspects: the ability to
organize such a vast array of diverse phenomena within a unified conceptual
framework. The discipline's significance is evident from the fact that it extends
beyond purely academic boundaries and plays a vital role in life as we know it; one
need only consider that enzymes—catalysts of biological processes—are
coordination compounds whose activity is fundamentally regulated by a metal ion.
Furthermore, countless inorganic products in our daily lives make things
significantly easier for us.

The Inorganic Chemistry | course focuses on the fundamental principles of
inorganic chemistry (structural, thermodynamic, and reactivity aspects) and the
systematic study of non-metallic and semi-metallic elements, as well as their most
important compounds.

Regarding the Sustainable Development Goals (SDGs), students are expected to
apply the knowledge they have acquired to develop a keen awareness of sustainable
raw material management and environmentally compatible sustainable
development (SDGs 11, 12, 13, 14, and 15). They are also expected to design, select,
and/or develop efficient chemical products and processes (SDG 7) that minimize
environmental impact (SDGs 14 and 15), utilize alternative raw materials, and
generate less waste (SDG 11).

n>

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE

There are no specified enrollment restrictions with other subjects of the curriculum.

OTHER REQUIREMENTS

This course builds upon the first-year General Chemistry | and Il courses, as it
examines fundamental thermodynamic, structural, bonding, acid-base, and redox
principles previously covered in those subjects.

It is recommended that students enrolled in this course have already taken and
passed General Chemistry | and General Chemistry Il
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The Inorganic Chemistry Il course complements this one by providing a systematic
study of metallic elements—including transition metals (d- and f-blocks) and s- and
p-block metals—and their most important compounds, while also introducing
students to the general aspects of coordination chemistry required to undertake this
systematic study.

n>

COMPETENCES / LEARNING OUTCOMES

1110 - Degree in Chemistry

Act autonomously in learning, making informed decisions in different contexts, forming judgements based
on experimentation and analysis, and transferring knowledge to new situations.

At the end of the course, the student will be able to address new problems and develop strategies to solve
them.

At the end of the course, the student will be able to assess risks in the use of chemical substances and
laboratory procedures.

At the end of the course, the student will be able to distinguish between qualitative and quantitative aspects
of chemical problems.

At the end of the course, the student will be able to distinguish the principles, procedures and techniques
used for the determination, separation, identification and characterisation of chemical compounds.

At the end of the course, the student will be able to identify chemical elements and compounds, including
their production, structure, reactivity, properties and applications.

At the end of the course, the student will be able to identify chemical processes in everyday life.

At the end of the course, the student will be able to identify the main types of chemical reactions and their
key characteristics.

At the end of the course, the student will be able to implement sustainable and environmentally friendly
methodologies.

At the end of the course, the student will be able to relate theory and experimentation.
At the end of the course, the student will be able to solve problems effectively.

At the end of the course, the student will be able to state the principles of thermodynamics and kinetics and
apply them in chemistry.

At the end of the course, the student will correctly use chemical terminology, nomenclature, conventions
and units.

At the end of the course, the student will demonstrate inductive and deductive reasoning skills.
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At the end of the course, the student will demonstrate the ability to analyse, synthesise and apply critical
reasoning.

At the end of the course, the student will interpret the relationship between the variation of the
characteristic properties of chemical elements and the periodic table.

Collaborate effectively in teams, assuming responsibilities and leadership roles and contributing to
collective improvement and development.

Communicate effectively, both orally and in writing, adapting to the characteristics of the situation and the
audience.

Contribute to the design, development and implementation of solutions that address social needs, taking
the Sustainable Development Goals as a reference.

Demonstrate critical and self-critical reasoning within the field of study, considering aspects such as
professional ethics, moral values and the social implications of the different activities undertaken.

Express oneself correctly, both orally and in writing, in any of the official languages of the Valencian
Community.

Propose creative and innovative solutions to complex situations or problems within the field of study, in
order to respond to diverse professional and social needs.

Understand and recognise, from within the discipline, inequalities based on sex and gender in society;
integrate different needs and preferences related to sex and gender into problem-solving and solution
design.

DESCRIPTION OF CONTENTS

1. Concept of Inorganic chemistry

Concept of inorganic chemistry. Introduction to inorganic chemistry. Presentation of
the periodic table. Source and abundance of the chemical elements.

2. Review of basic concepts

Review of basic structural concepts. Types of compounds: classification by the type
of link and structural. Main types of structures of non-molecular compounds.

Review of basic thermodynamic concepts. Binding energy. Lattice energy.
Thermodynamic cycles for the analysis of the stability of molecular substances and
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ionic compounds. Review of solubility concepts. Thermodynamic cycles for the
analysis of the phenomenon of the solubility of ionic salts in water.

3. Acid-base and redox reactions

Reactions acid-base and redox. Acid-base concepts. The solvent system. Hard and
soft acids. Frontier orbitals in acid-base reactions. Reduction potential. Kinetic
factors. Redox stability in water. Latimer and Frost diagrams.

4. Hydrogen

Hydrogen. Isotopes. Preparation of hydrogen, reactivity and applications. Hydrides:
Classification, structure, bond and reactivity. Hydrogen bond. Hydrogen as an energy
vector.

5. Group 18: Noble gases

Group 18: Noble Gases. General characteristics of the group. Preparation and
application of the noble gases. Main compounds of noble gases.

6. Group 17: Halogens

Group 17: Halogens. General characteristics of the group. Singularity of F.
Preparation and applications of the elements. Halides. Oxo acids and oxo sals.
Interhalogen compounds and pseudohalogens. Biological aspects of the elements
of this group.

7. Group 16: Chalcogens

Group 16: Chalcogens. General characteristics of the group. Electronic structure of
the dioxygen and its reactivity. Ozone: structure, reactivity and environmental
importance: ozone and photochemical smog. Oxides: structure and acid-base
behaviour. Water. Hydrogen peroxide. Sulphur: concatenation, allotropy, and
reactivity. Sulphides, halides, oxides, oxo acids of sulphur oxo sals. Preparation of
sulphuric acid. Chemistry of selenium and tellurium. Biological aspects of the
elements of this group.

8. Group 15: N, P, As, Sb
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Group 15: N, P, As, and Sb. General characteristics of the group. of the elements.
Singularity of N. Preparation and applications of the elements. The inert pair effect.
Electronic structure of the dinitrogen molecule and its reactivity. Oxidation states of
nitrogen, redox chemistry. Hydrides, oxides, oxo acids and oxo sals of nitrogen. Acid
rain. Preparation of nitric acid. Allotropy and reactivity of phosphorus. Oxides, oxo
acids and oxo sals. Phosphate esters. Chemistry of arsenic and antimony. Biological
aspects of the elements of this group.

9. Group 14. C, Si and Ge

Group 14. C, Si and Ge. General characteristics of the group. Singularity of C.
Preparation and applications of the elements. Allotropy of carbon and reactivity.
Catenation. Oxides of carbon. Greenhouse effect and global warming. Carbonic acid
and carbonates. Halides of carbon: CFCs and substitutes. Cyanides. Silicon dioxide.
Structural diversity of silicates. Cement, glass, zeolites, ceramics and silicones.
Chemistry of germanium. Biological aspects of the elements C, Si and Ge.

10. Boron

Boron. Elemental boron. Structure, preparation and applications. Boron oxide, boric
acid and borates. Borides and boron halides. boron hydrides and related compounds

hydrides and related compounds

WORKLOAD

PRESENCIAL ACTIVITIES
Activity Hours
Tutorials 9,00
Theory 51,00
Total hours 60,00
NON PRESENCIAL ACTIVITIES
Activity Hours
Attendance at other activities 0,00
Individual or group project 0,00
Independent study and work 43,00
Preparation of lessons 26,00
Preparation for assessment activities 21,00
Resolution of case studies 0,00
Total hours 90,00
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TEACHING METHODOLOGY

The course is designed to place students at the centre of their own learning process
and is structured as follows:

Lectures. In these sessions, the instructor will provide an overview of the topic under
study, placing special emphasis on new aspects or those of particular complexity.
Practical application of the knowledge acquired by students will also take place
through the resolution of questions and practical problems that have been worked
on previously. Naturally, these classes are complemented by the personal study
time outlined in the previous section.

Group tutorials. Students will attend these sessions in smaller groups. During these
tutorials, the instructor may propose various activities—such as solving specific
questions or problems, addressing queries, or facilitating discussions—which may
contribute to the final grade at the instructor's discretion.

Seminars. Seminars are planned to complement the lectures.

pan>

EVALUATION

FIRST EXAMINATION SITTING

Knowledge acquired during the course will be assessed based on the following two
criteria:

1.- A written exam held on the date established by the Faculty, accounting for 80 %
of the final grade. To pass the course, a minimum score of 5 must be obtained on
this written exam. If the score obtained on this exam is lower than 5, that score will
stand as the final course grade for the first sitting, and no weighted average will be
calculated with the continuous assessment grade. This written exam may be
retaken in the form of a second written exam held during the second examination
sitting. In either sitting, the written exam will consist of objective questions
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regarding core knowledge (see the list of learning outcomes) as well as numerical
and conceptual problems requiring consideration of course aspects covered in the
various topics.

2.- Continuous assessment. Student participation in any course-related activities
proposed during the teaching term will account for 20 % of the final grade; common
examples include:

. Presentation of solved problems and exercises.

. Attendance and clear, reasoned participation in discussions.

. Problem-solving and raising questions.

. Completion of assignments and/or oral presentations.

. Completion of written tests.

. Class attendance.

. Any other complementary educational activity determined by the instructor.

Due to the nature of continuous assessment activities, this component cannot be
retaken.

The final course grade will be the weighted average of the final exam grade and the
continuous assessment grade (based on the specified percentage for each). To
pass the course, students must obtain a minimum grade of 5 on the final exam, and
the weighted average must also be 5 or higher.
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SECOND EXAMINATION SITTING

The same conditions and percentages as those described for the first examination
sitting will apply in the second one. Students will retain the grades obtained in the
continuous assessment activities conducted during the course for this second
examination sitting. The written exam for the second examination sitting will be held
on the date established by the Faculty.

Final Warning

In accordance with Article 13 of the University of Valencia's regulations on
assessment and grading, fraudulent conduct (whether through copying or blatant
plagiarism) during any assessment may result in a grade of zero for that
assessment, regardless of any disciplinary proceedings that may be initiated against
the student and, where applicable, any sanction imposed in accordance with current
regulations.

th current regulations.

REFERENCES

Basic:

Housecroft, C.E. Inorganic Chemistry (in English), Pearson Education, 2018.
5th edition. ISBN: 9781292134147 (Available in print format at the Eduard
Bosca Science Library and also online via the website trobes.uv.es).

Housecroft, C.E. Inorganic chemistry : solutions manual (in English),
Pearson Education, 2012. 4th edition. ISBN: 9780273742760 (Available in
print format at the Eduard Bosca Science Library).

36452 Inorganic Chemistry | 9/10



VNIVERSITAT ® VALENCIA

Course Guide

36452 Inorganic Chemistry |

Rayner-Canham, G. Descriptive inorganic chemistry (in English), W.H.
Freeman and Company, a Macmillan Higher Education Company, 2014. 6th
edition. ISBN: 9781319154110 (Available in print format at the Eduard
Bosca Science Library).

Rayner-Canham, G. Student solutions manual for descriptive inorganic
chemistry (in English), W. H. Freeman and Company, cop. 2010. 4th edition.
ISBN: 9781429224345 (Available in print format at the Eduard Bosca
Science Library).

Weller, M.; Rourke, J.; Armstrong, F.; Lancaster, S.; Overton, T. Inorganic
Chemistry (in English), Oxford University Press, 2025. 8th edition. ISBN:
9780198866916 (Available in print format at the Eduard Bosca Science
Library).

House, J. E. Inorganic Chemistry (in English), Academic Press, 2013. 2nd
edition. ISBN: 9780123851116. (Available in print format at the Eduard
Bosca Science Library and also online via the website trobes.uv.es).

Additional:

A">).

36452 Inorganic Chemistry |

Greenwood, N. N. Chemistry of the elements (in English), Butterworth-
Heinemann, 1997. 2nd edition. ISBN: 9780080501093 (Available in print
format at the Eduard Bosca Science Library and also online via the website
trobes.uv.es).

10/10



