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Course  Energy and Environment Academic year 2021/2022 

Subject Chemistry and Materials I ECTS 5,5 

Type of course Compulsory  

Year 1st Semester 1st sem Student Workload: 

Professor(s) José Reinas dos Santos André Total 154 Contact 75 

Area Coordinator José Reinas dos Santos André 

 

 
1. LEARNING OBJECTIVES 

Review and consolidate basic knowledge in chemistry. The course aims to equip students 

with the ability to understand the structure, properties and processing of materials in general. 

Thus, students should know how and why atoms combine to form materials or substances 

(Chemical Bonding), and how it is possible to infer the respective properties from its 

composition and structure. 

2. PROGRAMME 

1. Review of fundamental concepts in chemistry. Chemical bond. Ionic bond. Covalent bond. 

Dipole moment. Metallic bonding. Conductors, semiconductors and insulators. Properties of 

covalent compounds. Intermolecular forces. Van der Waals forces. Keesom forces. Debye 

forces. London forces. Hydrogen bonds 2. Chemical kinetics. Reaction rate. Kinetic 

equations. Time of half-transformation. 3. Nuclear chemistry. Nature of nuclear reactions. 

Nuclear stability. Nuclear binding energy. Nuclear Transmutation. Nuclear fission. Nuclear 

Fusion. 4. Gaseous state; Laws of gases; deviations from ideal gas behavior; van der Waals 

Equation 5. Mechanical properties of materials, tensile test, brittle and ductile behavior; 

fluency tests, stress relaxation tests, impact tests, resilience and toughness, hardness tests; 

6. Ferrous alloys, carbon steels and alloy steels, cast irons; Variation of mechanical 

properties of steels with carbon content; Classification and use of steels; 7. Electrochemistry. 

3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

The syllabus topics were defined according the objectives to be achieved and the 

competences acquired by students. 
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The objectives to review and consolidate basic knowledge in chemistry are obtainable by 

analyzing the contents 1 and 4; providing students with the ability to understand the 

structure, properties and processing of materials in general, as well as infer the respective 

properties from its composition and structure can be achieved by exploring mainly the 

contents 2, 3, 5, 6 and 7. 

4. MAIN BIBLIOGRAPHY  

Mandatory 

• Apontamentos do Professor Reinas André (2020), Química e Materiais I, 

Guarda, Instituto Politécnico da Guarda; 

• André, J. R.S., (2020), Guia de Laboratório de Química e Materiais I, Guarda, 

Instituto Politécnico da Guarda;  

Recommended 

• Chang, R. (2005), Química, New York, McGraw-Hill;    

• Mahan, B.H. (2002), Química um Curso Universitário, São Paulo, Editora  

Blucher; 

•   Smith W. F., Princípios de Ciência e Engenharia de Materiais, 3ªed., McGraw-Hill 

International Editions, 1998. 

5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 

Lectures consist of exposure of the material addressed in the programme. Theoretical-

practical classes are of decisive importance for the academic success of students in this 

subject, so student study hours should be considered as active. Laboratory classes take 

place in the Chemistry Lab.  

There are two tests, one regular exam and another on appeal, both covering all the 

material. 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

Lectures, moments involving exposure with audiovisual support, theoretical-practical 

classes with problem-solving and laboratory classes will provide students the 
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necessary knowledge about the structure, properties and processing of materials in 

general. The debate, observation of experiences and problem solving with guidance 

tutorials will allow better consolidation of knowledge. 

 

 


