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CHIMICA E PROPEDEUTICA BIOCHIMICA (A001552)

1. language

Italian.

2. course contents

Coordinator: Prof. GIUSEPPINA NOCCA

Year Course: 1st

Semester: 1st

UFC: 6

Modules and lecturers:

- BIOCHIMICA 1 (A001593) - 6 CFU - SSD BIO/10 - Prof. Crescenzo Coppa, Giuseppina Nocca

3. BIBLIOGRAPHY

Students can select among the following suggested textbooks:

1) Bettelheim FA, Brown WH, Campberll MK, Farrel SO, Torres OJ. Chimica e Propedeutica

Biochimica, EdiSES

CAPITOLI: 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 e 24

2) Tiziana Bellini. Chimica Medica e propedeutica biochimica. Seconda edizione, Zanichelli 2024

CAPITOLI: 1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 19

3) C. Di Ilio - O lanzalunga - M. Maccarrone - M. Speranza. Chimica propedeutica biochimica ,

edizioni A.L.E.

CAPITOLI: 1, 2, 3, 4, 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19

The student is required to have a textbook on Chemistry and preparatory Biochemistry, chosen

from the recommended ones or another textbook subject to the professor’s approval.

4. LEARNING OBJECTIVES

The course aims to deepen the specialized knowledge of fundamental topics in General Chemistry

and preparatory Biochemistry that are important for the professional development of a Dentistry

graduate.

In particular, the principles of Chemistry are intended to provide students with the necessary

foundation to understand—throughout the continuation of their studies—the chemical nature of

biomaterials relevant to dentistry and the mechanisms of their interaction with biological tissues.

The course also aims to provide the necessary preparatory skills to successfully undertake

subsequent integrated courses.

At the end of the integrated course, the student must demonstrate that they have achieved the

following objectives:

Knowledge and understanding (Dublin 1) – The student must demonstrate knowledge and



understanding of the characteristics, behaviors, and reactions of compounds or solutions. They

must be able to identify the key chemical parameters necessary to study the behavior of complex

mixtures. The student must know the macroscopic properties of matter in order to understand the

behavior of materials and distinguish between physical and chemical changes. Moreover, they

must demonstrate acquisition of the specific language skills of General, Inorganic, and Organic

Chemistry.

Applied knowledge and understanding (Dublin 2) – The student must be able to integrate the

knowledge and skills acquired in order to identify the chemical nature of different compounds.

Finally, the student must demonstrate the ability to apply the chemical knowledge gained to

understand other disciplines (Physiology, General Pathology, and Pharmacology).

Autonomy of judgment (Dublin 3) – The student must be able to independently identify and

report the physicochemical properties of the inorganic, organic, and biochemically relevant

molecules studied during the course. This autonomy of judgment will be encouraged during

lectures through the invitation to interpret chemical problems independently. If necessary, this will

be further supported through the reading of selected scientific articles.

Communication skills (Dublin 4) – The student must be able to communicate clearly and

unambiguously, using proper technical language, their conclusions as well as the knowledge and

rationale behind them, to both specialist and non-specialist audiences. Furthermore, the student

must be able to write the main structures of compounds and biomolecules.

Learning skills (Dublin 5) – The student must be able to update and expand their knowledge

independently by consulting textbooks, scientific articles, online platforms, and databases (NCBI,

Ensemble, UniProt, PDB). They must gradually develop the ability to follow specialist seminars and

conferences.

5. prerequisites

Basic school education and knowledge of scientific subjects such as chemistry, physics, and

mathematics are considered prerequisites necessary for understanding the topics covered.

6. TEACHING METHODS

The course will be delivered through oral lectures supported by multimedia tools, aimed at

providing students with the fundamental theoretical knowledge of general and organic chemistry,

which is preparatory to understanding the subsequent professionalizing courses of the degree

program in Dentistry and Dental Prosthetics.

Traditional teaching will be complemented by interactive methods focused on active learning,

such as:

    problem-Based Learning (PBL) on issues related to chemistry applied to the biomedical

and dental context;

    guided self-learning for the individual in-depth study of selected topics;

    case study discussions, simulating clinical or operational situations where chemical

knowledge is crucial to dental practice.

These methodologies will support the achievement of the expected learning outcomes in relation to

the Dublino Descriptors:



Knowledge and understanding (Dublin 1)

Lectures and multimedia teaching materials will ensure the acquisition of up-to-date knowledge

and solid foundational skills in general and organic chemistry, essential for understanding the

molecular mechanisms underlying biological processes and the materials used in dentistry.

Applied knowledge and understanding (Dublin 2)

The interactive approach and practical problem-solving exercises will enable students to apply

theoretical concepts to specific contexts of the dental profession, enhancing their ability to use

chemical knowledge in clinical and laboratory practice.

Autonomy of judgment (Dublin 3)

Engagement with problem-based scenarios and case studies will stimulate critical thinking and the

ability to interpret chemical phenomena in complex or novel situations, promoting the development

of independent judgment regarding procedures, operational choices, and materials to be used.

Communication skills (Dublin 4)

Discussion activities and problem-based learning will foster the ability to clearly and appropriately

express chemical concepts, both in interactions with peers and professors and in future

communication with patients and multidisciplinary teams.

Learning skills (Dublin 5)

Active teaching methods and guided self-learning will enhance the student’s capacity for

autonomous learning, encouraging ongoing study, in-depth exploration, and continuous updating of

chemical knowledge in line with the evolution of the dental profession.

7. OTHER INFORMATION

Professors will be available throughout the duration of the course, by appointment via email, to

answer questions and support students in their learning process, including through individual

meetings, and to provide any additional information or clarification regarding the topics covered.

8. METHODS FOR VERIFYING LEARNING AND FOR EVALUATION

Assessment consists of a written exam involving the resolution of 5 exercises covering topics from

the course. The exam is graded on a scale of thirty (out of 30), and a minimum score of 18/30 is

required to access the oral exam.

During the oral exam, the student’s understanding of the concepts in chemistry and introductory

biochemistry covered during the course will be evaluated, along with their ability to express

themselves using appropriate scientific and technical language. The student’s performance will be

assessed based on the clarity and scientific rigor in describing chemical processes, as well as their

ability to make connections between different topics.

The final grade will be the average of the written and oral exam scores.

A minimum score of 26/30 on the written exam is required in order to achieve a final grade of

30/30.

To be awarded honors (cum laude), the student must obtain a written exam score of no less than

28/30 and receive unanimous approval from all professors who evaluated the oral exam.

9. program



Biochemistry 1

Periodic table of the elements. Inorganic nomenclature. Concept of the mole; Avogadro’s number.

Elementary particles, isotopes, electrons and electronic configuration. Quantum numbers and

orbitals. Aufbau principle. Chemical bonds: covalent, ionic; electronegativity. Resonance

structures. Hybridization. Dative and weak bonds.

Ideal gas law. Absolute temperature. Absolute and relative density of a gas, real gases. Gas

mixtures: Dalton’s law. Vapor pressure. Crystalline state. Phase diagrams. % by weight, mole

fraction, molality, g/L, molarity. Concentration calculations, dilutions, titrations. Vapor pressure.

Distillation. Colligative properties: changes in vapor pressure, melting and boiling points, osmosis

and osmotic pressure. Van’t Hoff factor, electrolytes.

Acids and bases: Arrhenius, Brønsted-Lowry, and Lewis definitions. Water dissociation. Kw.

Ostwald’s dilution law. pH. pH calculation for strong and weak acids and bases; salt hydrolysis;

buffer solutions. pH indicators. Ionic distribution diagrams. Acid-base titrations. Polyprotic acids

and bases. Amino acids and their isoelectric point (pI). Saturated solutions. Solubility constants

and the common ion effect. Redox reactions and balancing, electrochemical potentials, standard

reduction potentials.

Exothermic and endothermic reactions. Hess’s law. Free energy, enthalpy, and entropy.

Spontaneity and reaction rate. Kinetic equations. Mechanisms and energy diagrams. Arrhenius

equation. Transition state theory. Activation energy. Catalysts. Relationship between kinetic and

equilibrium constants.

Saturated and unsaturated hydrocarbons; aliphatic and aromatic. IUPAC rules. Nomenclature.

Aromatic compounds. Alkyl and aryl halides, alcohols, glycols, ethers, thiols, thioethers, phenols.

Aldehydes and ketones. Amines. Carboxylic acids and their derivatives. Structural isomers of

alkanes. Conformational isomerism. Cycloalkane conformations. Geometric stereoisomerism.

Nomenclature of cis-trans and E-Z compounds. Configurational (optical) stereoisomerism.

Asymmetric carbon and chiral centers. Optical enantiomers. Relative configuration: D and L series;

absolute R and S configuration. Diastereoisomers. Meso compounds. Racemic mixtures.

Homolytic and heterolytic reactions; nucleophiles and electrophiles. Substitution, addition,

condensation, cyclization, polymerization, oxidation and reduction, hydration, acid-base reactions.

Radical halogenation, addition to double bonds. Aromaticity, Hückel’s rule, electrophilic aromatic

substitution. Alcohols, tautomerism. Ethers. Substitution and elimination reactions. Phenols.

Amines and their reactivity. Oxidations and nucleophilic addition to carbonyls. Carboxylic acids and

derivatives, esters, amides. Polyalcohols. Polyfunctional compounds, tricarboxylic acids. Amino

acids. Urea. Peptides and proteins. Peptide bond, and protein structures: primary, secondary,

tertiary, quaternary. Purine and pyrimidine bases, nucleosides and nucleotides, AMP, ADP, ATP.

Lipids – Definition, properties, and classification. Fatty acids: saturated, unsaturated,

polyunsaturated. Storage lipids: triacylglycerols. Structural membrane lipids: glycerophospholipids,

sphingolipids, cerebrosides and gangliosides. Sterols: cholesterol and its derivatives. Eicosanoids.

Carbohydrates. Monosaccharides. Oxidation reactions, aldonic, uronic and saccharic acids.

Hemiacetals, glycosides, reducing sugars, anomers, epimers, mutarotation. Disaccharides.

Oligosaccharides. Polysaccharides: homopolysaccharides, heteropolysaccharides.


