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Objetivos de aprendizagem (conhecimentos, aptidGes e competéncias a desenvolver pelos estudantes)
Learning outcomes of the curricular unit

Ap0s a aprovacdo na unidade curricular, o aluno devera possuir a capacidade de:

1. Conhecer os fundamentos da Microbiologia. Aplicar técnicas de manipulacdo microbiana, nomeadamente a
esterilizacao, assepsia e microscopia.

2. Analisar e caracterizar o crescimento microbiano e compreender a influéncia dos factores nutricionais e
fisicos.

3. Interpretar e aplicar técnicas morfoldgicas, bioquimicas, imunoquimicas e genéticas de identificacdo de
microrganismos.

4. Discutir a tecnologia de DNA recombinante e obtencao de proteinas recombinantes

5. Conhecer as aplica¢gdes de microrganismos na obtencdo de produtos bioldgicos.

6. Compreender a importancia da Microbiologia na industria.

After approval in this course unit, the student should have the ability to:

1. Know the fundamentals of Microbiology. Apply techniques of microbial manipulation, namely sterilization,
asepsis and microscopy.

2. Analyze and characterize microbial growth and understand the influence of nutritional and physical factors.
3. Interpret and apply morphological, biochemical, immunochemical and genetic techniques to identify
microorganismes.

4. Discuss recombinant DNA technology and expression of recombinant proteins

5. Know the applications of microorganisms in the production of biological products.

6. Understand the importance of Microbiology in Industry.

Conteuldos programaticos
Syllabus

1. Introducdo a Microbiologial Industrial e suas areas de aplicagdo.

2. Estrutura da célula microbiana e sua fungéo

3.Taxonomia microbiana. Métodos de Identificacdo de microrganismos.

4. Crescimento microbiano e nutricdo. Métodos de determinac¢do de biomassa. Cinética de crescimento




microbiano.

5. Agentes fisicos e quimicos no controlo de microrganismos. Antibidticos. Cinética de morte microbiana.

6. Tecnologia de DNA recombinante. Enzimologia, vectores e hospedeiros. Clonagem de DNA e seleccao de
clones recombinantes

7. AplicagGes de microrganismos na industria e medicina: fermentagdes, producdo de antibiéticos, aminoacidos
e acidos organicos, proteinas terapeuticas recombinantes, suplementos e aditivos alimentares, biorremediacao
e controlo da poluicdo aquatica

1. Introduction to Industrial Microbiology and its field of application.

2. Structure of the microbial cell and its function

3. Microbial taxonomy. Methods of Identification of microorganisms.

4. Microbial growth and nutrition. Methods of determination of biomass. Microbial growth kinetics.

5. Physical and chemical agents in the control of microorganisms. Antibiotics. Kinetics of microbial death.

6. Recombinant DNA technology. Enzymology, vectors and hosts. DNA cloning and selection of recombinant
clones.

7. Applications of microorganisms in industry and medicine: fermentation, production of antibiotics, amino acids
and organic acids, recombinant therapeutic proteins, food additives and supplements, bioremediation and
control of aquatic pollution

Demonstracao da coeréncia dos conteudos programaticos com os objetivos de aprendizagem da unidade curricula
Demonstration of the syllabus coherence with the curricular unit's objectives

Ao longo do programa sdo dadas a conhecer as diversas areas de aplicagdo da Microbiologia Industrial, os seus
produtos e alguns microrganismos com relevancia na industria e Medicina.

Os conteudos programaticos transmitidos no ponto 3. permitem aos alunos a compreensao da diversidade
microbiana e dos diferentes métodos de identificacdo de microrganismos (objectivo 3).

A leccionacdo dos pontos 2, 3, 4 e 5 faculta competéncias necessarias para a manipulacdo de microrganismos,
analise e caracteriza¢do do crescimento e da morte microbiana (objectivos 1 e 2).

Os conceitos do ponto 6. do programa permitem aos alunos adquirirem conhecimentos sobre a tecnologia de
DNA recombinante e a integracdo destes com os contetdos adquiridos no ponto 7 (objectivo 4).

No ponto 7. sdo explorados alguns exemplos de processos microbioldgicos industriais, para que os alunos
tenham competéncias para responder a problemas concretos que envolvam a utilizacdo de microrganismos e
gue conhegam a sua relevancia em diferentes areas, designadamente na industria e na Medicina (objectivos 5 e
6).

The syllabus covers applications of Industrial Microbiology in several areas of interest, its products and some
microorganisms with relevance in industry and medicine.

Iltem 3. of the syllabus allows students to understand microbial diversity and provides an integrated overview of
techniques used for microbial identification (goal 3).

The skills in items 2,3, 4 and 5 of the syllabus are vital to a solid understanding of microorganism growth and
death, allowing students to attain goals 1 and 2.

Item 6. outlines recombinant DNA technology and improves student knowledge acquired in point 7 (goal 4).
Presentation of item 7. of the syllabus introduces to students some processes of industrial microbiology,
allowing them to solve specific problems involving microorganisms and understand their impact on different
areas, such as in industry and medicine (goals 5 and 6)

Metodologias de ensino (avaliacdo incluida)
Teaching methodologies (including evaluation)

Nas aulas T e TP é utilizada uma metodologia expositiva e interactiva para a apresentacdo de conceitos. A
exposicao tedrica é acompanhada de resolucdo de exercicios, videos de animacdo e perguntas de escolha
multipla visando a consolidacdo dos conhecimentos adquiridos. Nas aulas praticas laboratoriais sdo executados
trabalhos experimentais no ambito dos conteldos desta UC sendo a sua frequéncia obrigatoria.




A avaliacdo continua engloba duas componentes, uma de avaliagdo laboratorial (AL) e outra de avaliacdo tedrica
(AT). A avaliacdo laboratorial inclui as componentes de desempenho laboratorial, relatorios, apresentacgéo e
discussdo dos trabalhos. A avaliagdo tedrica consiste na realizagdo de dois testes parciais (T1 e T2). AL, T1e T2
>=7.5. Anota final (NF): NF=0.3x AL+ 0.7 x (T1 +T2) / 2. NF >=9.5.

A avaliacdo por exame engloba duas componentes, a avaliacdo laboratorial (AL) e uma componente de exame
(EF). NF=0.3 x AL+ 0.7 x EF. AL e EF >=7.5. NF >= 9.5,

The teaching methodology focuses on the presentation of theoretical concepts during T and TP lessons. In order
to consolidate the topics, practical exercises are solved as well as animation videos and multiple choice
guestions. In laboratory sessions experimental works are carried out within the scope of the contents of the
curricular unit. Attendance at laboratory sessions is compulsory.

Continuous evaluation includes two components, one of laboratory evaluation (LA) and another of theoretical
evaluation (TA). The laboratory evaluation comprises laboratory performance, reports, presentation and
discussion of the reports. Theoretical evaluation includes two written tests during the semester (T1 and T2). LA,
T1and T2 >=7.5. Final Grade (FG): FG=0.3x LA+ 0.7 x (T1+T2) /2. FG>=9.5.

Exam evaluation embraces laboratory evaluation (LA) and a written final exam (FE). FG = 0.3 x LA+ 0.7 x FE. AL
and FE>=7.5. FG>=9.5.

Demonstracao da coeréncia das metodologias de ensino com os objetivos de aprendizagem da unidade
curricular
Demonstration of the coherence between the teaching methodologies and the learning outcomes

O conhecimento dos conceitos tedricos é adquirido em aulas interativas e através da realizacdo de exercicios,
anadlise de videos animados e perguntas de escolha multipla. A exemplificacdo frequente com problemas
praticos permite que os alunos percebam onde e como aplicar os conhecimentos adquiridos em situacdes da
sua vida profissional futura. Esta unidade curricular tem também como objectivo facultar aos alunos um
conjunto de competéncias especificas em trabalhos experimentais no ambito da Microbiologia, designadamente
no que respeita ao cultivo, controlo e identificagdo de microrganismos. A pratica laboratorial permite assim a
consolidagdo dos conhecimentos tedricos, o treino especifico num laboratdrio de Microbiologia e o estimulo a
analise critica dos resultados obtidos apresentados na forma de relatérios cientificos.

The knowledge of theoretical concepts is achieved in interactive lessons and by solving exercises as well as
animation videos and multiple choice questions. The presentation of practical problems allows students to
understand how to apply during their future professional lives the skills acquired. This course unit also aims to
provide students with a set of specific skills in experimental work in Microbiology, in particular with regard to
the isolation, cultivation, control and identification of microorganisms. The laboratory practice allows the
consolidation of theoretical knowledge, the specific training in a Microbiology laboratory and the
encouragement to the critical analysis of the results presented as scientific reports.
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