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General

Code: 26020
Lecturer responsible:
Alonso Velasco, Diego Antonio

Credits ECTS: 9
Theoretical credits: 2,4
Practical credits: 1,2
Distance-base hours: 54

Departments involved

= Dept: Organic Chemistry
Area: Organic Chemistry
Theoretical credits: 2,4
Practical credits: 1,2
This Dept. is responsible for the course.
This Dept. is responsible for the final mark record.

Study programmes where this course is taught

= DEGREE IN CHEMISTRY
Course type: COMPULSORY (Year: 2)

Competencies and objectives

Course context for academic year 2025-26

In this subject students will acquire a general knowledge of organic chemistry required for their formation as chemist. A comprehensive
review of Organic Chemistry will be done by functional groups order. For each function, general concepts would be introduced and the
differences between the different types of reactions, such as additions, substitutions, deletions, oxidations and reductions would be
established. Like this, the student will link reactions that have common characteristics, building a mind map encompassing and
simplifying all processes by grouping them by type. The student should learn the different functional groups in organic molecules, their
nomenclature, reactions in which they participate and the related mechanisms. The student must be able to apply the concepts,
principles and theories in which organic chemistry is based, to solve problems and give a proper interpretation and evaluation of
experimental facts. During this course, students must acquire the necessary experience for the synthesis and purification of organic
compounds, paying attention to the safe use and handling of reagents and equipment in the laboratory. Finally, students should be also
able to study, plan and face their learning activities individually and in groups, using all literature resources.
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Learning outcomes / Course competencies (verified by ANECA in official undergraduate and Master’s

degrees) for academic year {0}

Generic Degree Course Competences

Specific Competences:>>Theoretical

Specific Competences:>>Ability

Generic UA Competences

Exclusive skill taught in this course

No data

CG1 : Develop the capacity for analysis, synthesis and critical reasoning.

CG8 : Acquire a permanent concern for quality, the environment and the prevention
of occupational hazards.

CE1 : Acquire basic knowledge of chemistry, nomenclature, agreements and units.

CE10 : Deduce the properties of organic, inorganic and organometallic
compounds.

CE4 : Understand the main kinds of chemical reaction and their main associated
characteristics.

CE7 : Understand the kinetics of chemical change and its applications, including
catalysis and reaction mechanisms.

CE8 : Study chemical elements and their compounds, their distribution in nature,
acquisition, structure, reactivity and applications.

CE9 : Recognise the nature and behaviour of the functional groups in organic
molecules. Understand the main routes of synthesis in organic chemistry.

CE24 : Show knowledge and understanding of the essential facts, concepts,
principles and theories associated with the different areas of Chemistry

CE25 : Solve qualitative and quantitative problems using previously developed
models.

CE26 : Recognise and analyse new problems and plan strategies to solve them
CE27 : Interpret, evaluate and synthesise Chemical data and information.

CE28 : Recognise and implement good scientific measurement and
experimentation practices.

CE30 : Handle chemical reagents, instruments and devices safely.

CE31 : Carry out standard laboratory procedures for analytical and synthetic tasks
related to organic and inorganic systems.

CE32 : Use standard chemical instruments for identification, quantification,
separation and structural determination.

CE33 : Monitor by observing and measuring chemical properties, events or
changes, gathering the appropriate information.

CE35 : Interpret data obtained from laboratory observation and measurement.

CE37 : Evaluate the risks involved in using chemical substances and laboratory
procedures, as well as managing any waste generated correctly.

CE38 : Use inductive and deductive methods correctly in the field of Chemistry.
CE39 : Recognise and evaluate chemical processes in daily life.

CEA40 : Relate Chemistry to other disciplines.

CGUAZ2 : Express oneself correctly, both orally and in writing, in either of the official
languages of the Region of Valencia.
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Learning outcomes (Training objectives)

No data

Specific objectives stated by the academic staff for academic year 2025-26

1. To know the different functional groups in organic molecules, their nomenclature, reactions in which they participate and the related

mechanism.

2. To be able to apply the concepts, principles and theories in which organic chemistry is based.

3. To solve problems and to give a proper interpretation and evaluation of experimental facts.

4. To be able to perform the synthesis and purification of organic compounds, paying attention to the safe use and handling of reagents

and laboratory equipment.
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Content and bibliography

Content for academic year 2025-26

THEORY

Unit 1 (U1). Alkanes. The functional group: center of reactivity. Physical properties of alkanes. Bond dissociation energies of alkanes .
Pyrolysis of alkanes: cracking. Halogenation of alkanes: reactivity and selectivity. Alkane combustion.

Unit 2 (U2). Cyclic alkanes. Physical properties. Annular and structural tension. Conformational analysis of cyclohexanes. Large
cycloalkanes. Polycyclic alkanes.

Unit 3 (U3). Alkyl halides. Nucleophilic substitution reactions and elimination. Alkyl halides structure, physical properties and
preparation. Substitution reaction: mechanisms. bimolecular nucleophilic substitution (SN2) substrate structure, stereochemistry,
nucleophilicity, leaving group and solvent. SN1 reactions: carbenium ions. unimolecular elimination (E1). bimolecular elimination (E2).

Unit 4 (U4). Alkenes (I). Alkenes structure. Natural alkenes: pheromones. Physical properties: relative stability of alkenes. Preparation
of alkenes: elimination reactions.

Unit 5 (U5). Alkenes (Il). Addition reactions to alkenes. Catalytic hydrogenation. Electrophilic additions. Hydroboration. Electrophilic
oxidations. Radical additions. Dimerization, oligomerization and polymerization of alkenes. Ethylene’s industrial importance.

Unit 6 (U6). Alkynes. Structure and bonding. Physical properties: acidity of alkynes. Preparation of alkynes. Vinyl halides. Alkynes
reactions. Acetylene, an industrial starting material.

Unit 7 (U7). Delocalized pi systems. General aspects of the allylic conjugation: description by molecular orbitals. Conjugated dienes:
preparation and reactivity; Diels-Alder reaction. Polymerization of conjugated dienes. Cumulenes.

Unit 8 (U8): Aromatic hydrocarbons. Benzene: structure and resonance. Aromaticity. SeAr: effect of various substituents. synthetic
aspects of benzene chemistry. Side chain reactions. Reduction. nucleophilic aromatic substitution: aromatic halides.

Unit 9 (U9). Polynuclear aromatic hydrocarbons. Physical properties of naphthalene. Synthesis and reactions naphthalenes. Tricyclic
aromatic hydrocarbons: anthracene, and phenanthrene. Other cyclic polyenes: the Huckel rule.

Unit 10 (U10). Alcohols. Structure and physical properties of the alcohols. Alcohols synthesis. Lithium and Magnesium organometallic
compounds: applications to the alcohols synthesis. Reactions of alcohols, alkoxides, carbocations, esters and oxidation.

Unit 11 (U11). Phenols, ethers, thiols and thioethers. Phenols: preparation and reactions. Physical properties ethers. Preparation
and reactivity of ethers. Oxacyclopropanes reactions. Thiols and thioethers: preparation and reactivity.

Unit 12 (U12). Aldehydes and ketones (l). Structure and physical properties. Preparation methods. Reactivity of the carbonyl group:
nucleophilic addition reactions. Addition of water and alcohols. Amines and their derivatives addtion. Addition of carbon nucleophiles:
Wittig reaction.

Unit 13 (U13). Aldehydes and ketones (llI). Alpha hydrogens acidity in aliphatic aldehydes and ketones: enolate ions. Keto-enol
equilibrium. Condensation reactions. Oxidation and reduction reactions.

Unit 14 (U14). Unsaturated aldehydes and ketones. Structure and reactivity of alpha, beta-unsaturated aldehydes and ketones.
Reactivity of alpha,beta-unsaturated aldehydes: 1,4 addition reactions. Ketenes: preparation and reactivity.

Unit 15 (U15). Carboxylic acids. Structure. Physical properties. Acidity and basicity of carboxylic acids. Preparation. Reactivity:
addition-elimination mechanism. Transformation in acids derivatives: synthesis of anhydrides, acid halides, esters and amides.
Reactions with organometallic compounds and lithium aluminum hydride. Reactions at the alpha position and decarboxylation.

Unit 16 (U16). Carboxylic acids derivatives (I). Structure. Physical properties: spectroscopic characteristics and acid-base properties.
Relative reactivity of acid derivatives. Hydrolysis: nucleophilic addition-elimination. Other nucleophilic substitution reactions.

Unit 17 (U17). Carboxylic acids derivatives (ll). Reactivity of alpha hydrogens. Reactions with organometallic compounds. Reduction
of acid derivatives. Reactions at the nitrogen of and amide. Alkanenitriles: synthesis and reactivity. Acid derivatives of natural
importance.

Unit 18 (U18): Amines and other nitrogen functions. Structure. Physical and acid-base properties of amines. Synthesis of amines.
Reactions of amines. Some uses of amines. Other nitrogen function: nitro compounds, isocyanates, carbamates, ureas, azides, diazo
compounds and diazonium salts.
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PRACTICES

Practice 1 (P1). Molecular models. Composition and structure of organic molecules.
Practice 2 (P2). Stereochemistry. Representation of organic molecules in three dimensions.
Practice 3 (P3). SN2 type reaction (synthesis of 1-iodooctane).

Practice 4 (P4). Aromatic electrophilic substitution (acetanilide chlorination).

Practice 5 (P5). Ester synthesis (isoamyl acetate).

Practice 6 (P6). Preparation of diphenylmethanol (by benzophenone reduction).

Practice 7 (P7). Formation of an imine (preparation of benzylideneaniline).

Practice 8 (P8). Aldol condensation (chalcone preparation).

Assessment

Assessment procedures and criteria 2025-26

- Student assistance to the practical hours is compulsory to be able to pass the subject and can not be make up. The practical work
takes place at the time established in the timetable and can’t be changed by any circumstance. A 4.0 over 10 or above is is required to
make the avarage with other qualifications.

-The assistance to the small-tuition periods are compulsory in order to be qualified of the different proposed activities. No assistance to
these hours will supposse lossing of the qualification of the proportional part of the activities. Only if the student is unable to attend due
to justified and major force circunstances (illness, accident, etc.), it is possible to resit the written test in a date stablished by the
lecturer and outside of the established subject timetable.

-All the obtained qualifications during the semester would be considered together with the qualification of the final exam in the same
academic year, if the mark of the final exam is above 4.0 over 10.0. If the mark of the final exam is below 4.0, a resit exam would be
scheduled in July. In this exam, a minum mark of 4.0 is required to avarage the rest of the qualifications and pass the subject.

- The final grade calculation will be based on the marks obtained in each of the sections multiply by their percentage. If the student does
not meet or exceed some of the minimum required marks for laboratory practices, the final exam or the resit exam, the student will not
be able to pass the subject. In this case, the mark would be the minimum value between the obtained weighted average and 4.5.

- Student marks in all the continuous assessment activities will be used to calculate the weighted average both in the January
evaluation period and in the July evaluation period. None of the scores on any of the proposed activities will be maintained for one
academic year to the next, unless the lecturer considers it appropiate.

- Theoretical and practical works must be original. The detection of copy or plagiarism will suppose the qualification of zero (0) in the
corresponding test. Following the procedure approved by the Faculty Board, the Department and Dean's Office of the Faculty will be
informed about this incident. The reiteration in the conduct in this or other subject will entail the notification to the corresponding vice-
rector of the faults committed so that they study the case and sanction according to the legislation (la Ley de Convivencia Universitaria
(BOE 25/02/2022)).

Description Criteria Type Weighting
system
On-line test  Moodle Tests: nomenclature and formulation ACTIVITIES OF 2
of organic compounds questionnaires. EVALUATION DURING

THE SEMESTER

Active Organic Chemistry problems solving by ACTIVITIES OF 10
participation  students during the semester. EVALUATION DURING

of the THE SEMESTER

student
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Lecture Lab-attitude (application of the lab-evaluation ACTIVITIES OF 20
observation  record-sheet): based on lab-ability to acquire EVALUATION DURING
and lab experimental skills, safety, healthy regulations  THE SEMESTER
reports and general behaviour, experimental results,
problem and short question solvings about
the practical and experimental work. Delivery
and evaluation of laboratory practice
notebooks.
Written Two written tests with theoretical and practical ~ACTIVITIES OF 18
assement questions related to the corresponding EVALUATION DURING
theoretical block. THE SEMESTER
Final exam Written final exam (theoretical-practical short FINAL TEST 50
questions of all theory and practice subject
content).
Official exam dates for academic year 2025-26
Exam session Date Time Group - Classroom(s) Comments
allocated
(C2) Periodo ordinario 07/01/2026  09:00 - C1/0001
para asignaturas de 12:00 Cl1005

primer semestre

(C4) Pruebas

16/07/2026

extraordinarias para

asignaturas de grado y

master
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