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Acting amanuensis, Ms. Minna Vanhatalo, Ph.Lic. 
Department of Biology 
University of Oulu 
P.O. Box 3000 
FI-90014 University of Oulu 
FINLAND 
Tel. +358-8-553 1491 
Fax. +358-8-553 1061 
E-mail: Minna.Vanhatalo@oulu.fi
 
 
[bookmark: _Toc121619456][bookmark: _Toc129496392][bookmark: _Toc183569532][bookmark: _Toc206492812]1.2. General description of the department of biology 
The Department of Biology was founded in 1995, when the former Departments of Zoology and Botany (founded in 1959) and Genetics (founded in 1970) were united as part of the reorganisation process of the Faculty of Science at the University of Oulu. The Department of Biology is located at Linnanmaa Campus together with the supporting units, the Museum of Zoology, Zoological Gardens, the Botanical Gardens and the Botanical Museum, and the Biology library. The Thule Institute administered Oulanka Research Station in Kuusamo, also forms an essential part of the research and teaching in the field of biology at the University of Oulu. 
 

[bookmark: _Toc129496393][bookmark: _Toc183569533][bookmark: _Toc206492813]1.2.1 Staff 
(The staffs’ e-mail addresses are in the form ‘Forename.Surname@oulu.fi’) 
 
Prof. Seppo Saarela, Head of the Department: 
Ph.D., tel. +358-8-553 1238. 

Prof. Jari Oksanen, Deputy Director: 
Ph.D., tel. +358-8-553 1526.

Dr. Jouni Aspi, Deputy Director:
Ph.D., tel. +358-8-553 1214 

Professors: 

Prof. Anja Hohtola, Ph.D., Professor in Plant Physiology, tel. +358-8-553 1540 (Research Topic: Physiology of Pine and Tissue Culture, Plant Biotechnology).
Prof. Esa Hohtola, Ph.D., Professor in Animal Physiology, tel. +358-8-553 1239 (Research Topic: Thermoregulation, Energetics, Bird Physiology). 
Prof. Hely Häggman, Ph.D., Professor in Plant Physiology, tel. +358-8-553 1546 (Research Topic: Physiology of Forest Trees utilising the methods of Molecular Biology and Biotechnique).
Prof. Arja Kaitala, Ph.D., Professor in Animal Ecology, consultation hours Tues. 10-12 am, tel. +358-8-553 1211 (Research Topic: Evolutionary Ecology). On leave of absence 15.10.2011-31.5.2012
Prof. Jaakko Lumme Ph.D., Professor in Genetics, tel. +358-8-553 1783 (Research Topic: Population Genetics).
Prof. Timo Muotka, Ph.D., Professor in Hydrobiology, +358-8-553 1222 (Research Topic: Aquatic Ecology). 
Prof. Jari Oksanen, Ph.D., Professor in Plant Ecology, tel. +358-8-553 1526 (Research Topic: Plant Community Ecology, Gradient Analysis and Bioindication). 
Prof. Markku Orell, Ph.D., Professor in Animal Ecology, tel. +358-8-553 1216 (Research Topic: Behavioral Ecology). 
Prof. Seppo Saarela Ph.D., Professor in Animal Physiology,  tel. +358-8-553 1238 (Research Topic: Thermoregulation and Chronobiology).
Prof. Outi Savolainen, Ph.D., Professor in Genetics, tel. +358-8-553 1782 (Research Topic: Population Genetics and Evolution). On leave of absence till 31.1..2011.
Prof. Mikko Sillanpää, Ph.D., Professor in Genetics and Biometry, tel. +358-40-6734474 (Research Topic: Statistical Genetics and Genomics). 
Prof. Juha Tuomi, Ph.D., Professor in Botany, consultation hour Thu. 2-3 pm, tel. +358-8-553 1528 (Research Topic: Theoretical and Evolutionary Ecology). 

Research professor who gives lectures at the department
Prof. Anne Tolvanen, Ph.D. (Finnish Forest Research Institute). tel. + +358-50 391 3782 or +358-8-553 1514 Professor in Forest Recreation Ecology.

Senior Research Fellows / Postdoctoral Research Fellows: 
Dr. Kari Koivula, Ph.D., tel. +358-8-553 1225 (Research Topic: Behavioral and Population Ecology).
Dr. Helmi Kuittinen, Ph.D., Student  advisor, tel. +358-8-553 1803 (Research Topic: Evolutive Plant Molecular Genetics).
Dr. Laura Kvist, Ph.D., tel. +358-8-553 1218 (Research Topic: Molecule Ecology and Evolution). 
Dr. Annamari Markkola, Ph.D., Student advisor, tel. +358-8-553 1531 (Research Topic: Ecology of Mycorrhizal Symbiosis).
Dr. Satu Mänttäri, Ph.D., Student advisor, tel. +358-8-553 1243 (Research Topic: Muscle Physiology).
Dr. Anna-Maria Pirttilä, Ph.D., Student advisor, +358-8-553 1544 (Research Topic: Molecular Plant Physio.logy and Microbiology).
Dr. Seppo Rytkönen, Ph.D., Student advisor, tel. +358-8-553 1257 (Research Topic: Behavioral Ecology).
Dr. Minna Ruokonen,, Ph.D., Foreign student advisor,  tel. +358-8-553 1807 (Research Topic: Conservation and Population Genetics).
Dr. Kari Taulavuori, Ph.D. tel. +358-8-553 1512 (Research Topic:  Plant Seasonality and Frost Hardiness, Northern Issues, Climate Change).

Degree Programme Amanuensis: 
Ms. Minna Vanhatalo, Ph.Lic., consultation hours Mon.-Fri. 09-11 am, tel. +358-8-553 1491.  

Faculty of Science’s study services secretary in biology: 
Ms. Erja Vaarala,  tel. +358-8-553 1210.  

Museums and Botanical Gardens: 
Office tel +358-8-553 1250
Dr. Jouni Aspi, Ph.D., Head of museums and Botanical Gardens,  tel. +358-8-553 1214 (Research Topic: Ecological Genetics)

Animal Museum: 
Dr. Risto Tornberg, Ph.D., Curator, tel. +358-8-553 1264.
Ms Tuula Pudas, M.Sc., Research Technician, tel. +358-8-553 1263.
Mr. Atte Lahtela, Conservator, tel. +358-8-553 1262 (Vertebrates).
Ms Päivi Tanner, Preparatior,  tel +358-8-553 1254.
Mr. Jari Ylönen, Research Technician, tel. +358-8-553 1270. 

Botanical Museum: 
Dr. Risto Virtanen, Ph.D., Senior Curator, tel. +358-8-553 1555. (Research Topic: Ecology of Arctic-Alpine Plant Communities).
Dr. Anna Liisa Ruotsalainen, Ph.D., Curator, tel. +358-8-553 1559. (Research Topic: Ecology of mycorrhiza).

Botanical gardens: 
Ms. Ritva Hiltunen, M.Sc., Curator, tel. +358-8-553 1573. (Research Topic: Ex Situ Conservation of Plants).
Mr. Tuomas Kauppila, Hortonome, Head Gardener, tel. +358-8-553 1574. 
Gardeners, tel. +358-8- 553 1575, +358-8- 553 1576.

Bothnian Bay Research Station:
Dr. Jouni Aspi, Ph.D., Head,  tel. +358-8-553 1214.
Mr. Jari Ollinmäki, Preparator, tel. +358-8-553 1271. 
Mr. Jari Ylönen, Research Technician, tel. +358-8-553 1270.



[bookmark: _Toc121619458][bookmark: _Toc129496394][bookmark: _Toc183569534][bookmark: _Toc206492814]1.2.2 Research profile
1) Animal Ecology 
Animal ecology studies factors affecting the distribution and abundance of animals. The discipline can be divided into several specific fields including, for example, systematics and taxonomy which are associated with the classification of animals, morphology (animal structure), biogeography and macroecology (broad-scale distribution patterns) and behavioural ecology (functions of different behavioural traits). In evolutionary ecology, the main research interests are the factors and adaptations affecting individuals’ survival and reproductive success. Population ecology explores changes in population size and density, and reasons behind them. Molecular ecology uses DNA-methods to study evolutionary and ecological questions. Community ecology studies several species simultaneously and also interactions between different trophic levels.

Animal ecology in Oulu in is mainly focused on evolutionary, behavioural, population, molecular and community ecology. Particular research interests are social interactions, sexual selection, individual and population level responses to climate change and the survival of threatened and declining populations in human modified habitats. The central themes of community ecology are associated with the loss of biodiversity and restoration ecology.

Main research environments are boreal forests and freshwater habitats, particularly running-water environments.

The most important studied animal groups are invertebrates, fish, birds, and predatory mammals.  


Research topics: 
 
Behavior ecology and evolutionary ecology. Evolution of animals is studied from the view point of ecology, behaviour and partly from the viewpoint of applied sciences. Research topics include animal   behaviour, evolution of reproductive systems, coevolution between parasites and hosts, the role of parasites on evolution of reproductive systems, evolutionary ecology of immune defence,   population differences and local adaptations, fitness of invasive species and applied ethology. Basic research issues  deal with the problems in reproductive strategies, cooperation and  conflicts between the sexes and herbivore-plant interactions. Examples of ongoing projects: butterfly types' relationships, life cycle strategies and sexual selection; outcomes of ecological and evolutionary interactions between species; information use in animals; host-parasite interactions (especially with moose and deer ked); field cricket behaviour syndromes; and selection of fishing and predators on behaviour features.  Besides experimental and correlative methods, molecular methods and theoretical modelling are used. Further information see:  www.oulu.fi/evolbehav/

Population, behavioural and conservation biology. Research is done on the issue how birds, mammals and plants adapt to the Northern, unpredictable conditions. Ecological, physiological and molecular genetic methods are used in research. Research is much based on long-term datasets collected in several study sites in the vicinity of Oulu. Many of the studied species are threatened or declining (birds of prey, waders, passerines), but also some invasive species are being studied. Because many of the studies species are threatened or declining, practical conservation implications are important goal in research. Main research topics are:

Trophic interactions and adaptation to changing environments. We study the ability of organisms to adapt to changing environmental conditions especially by focusing on whether climate warming affects trophic interactions in a boreal forest food chain (birch – insect larvae – passerine birds – birds of prey). We study numeric and functional responses of predators as well as factors affecting predation risk. The results will help to understand the genetics of adaptation in the wild and enable prediction of impacts of climate change at different levels of the ecosystem. We utilize long-term data sets and manipulative experiments. 

Conservation biology of the small populations. Anthropogenic habitat loss and fragmentation and over-exploitation diminish population sizes and isolate populations from each other. In addition to the extinction risk caused by the stochastic events, small populations suffer from the loss of genetic diversty and gene flow. Viability of the threatened and declining populations and their genetic challenges is studied mainly on threatened bird species (birds of prey, waders and passerines) and on space bats.  

The study of mating strategies. Genetic diversity is assumed to be connected with individuals’ viability and therefore affecting also the survival probability of the whole population. In order to maximize the fitness of their offspring, parents are assumed to select the best possible mates and to avoid inbreeding. Mating strategies and the related assumptions are being studied with the help of e.g. paternity, inbreeding and viability analyses. Further information see: https://wiki.oulu.fi/x/CIPv

Aquatic ecology and water protection. Our research focuses on community ecology and macroecology of freshwater organisms, with a bias towards running water ecosystems. Much of our work is rather applied by nature, including restoration ecology, invasion biology, conservation biology and land-use impacts on stream communities and ecosystems. Our work is not specified on any particular taxonomic group but we use any freshwater, or riparian, group that suites best any specific study question. Ongoing projects include topics on biodiversity loss, restoration ecology, diversity patterns across scales, land use impacts and climate change in boreal rivers. Further information see: https://wiki.oulu.fi/display/AnimalEcology/Stream+Ecology+Group

1) Animal Physiology 
Animal physiology studies vital functions at the level of cell, tissues, organs or whole animals. The central paradigms of physiology are adaptation, regulation and evolution of physiological functions. According to the system being studied, animal physiology includes areas such as cell physiology, neuro- and electrophysiology, sensory physiology, endocrinology, metabolism, respiratory and cardiovascular physiology, reproductive physiology and muscle physiology. Evolutionary physiology and ecophysiology aim at understanding the physiological adaptation of populations and species to various environmental factors. According to the taxon being studied we can speak, for example, about fish and insect physiology. The research methods used in physiology are maybe the most diverse among biological sciences. Traditional methods include biochemistry (e.g. enzyme activities in tissues, blood hormone concentrations), microscopy (e.g. antibody staining, muscle cell typing by histochemistry) or physical (e.g. measuring muscle force, tissue temperature or membrane potential), but increasingly they are supported by the methods of molecular biology (e.g. measuring the expression of genes by messenger RNA or proteins). Mathematical and statistical methods form an important part of the physiology toolbox. A physiologist can also use pharmacological methods and modify the function of the study object with drugs. In field studies, the use of radio telemetry may be necessary. The study object can be a cell culture, a blood sample, an isolated tissue or organ, or a whole organism. The model species can be a traditional laboratory animal species or a wild species. Animal physiologists also conduct studies in humans in collaboration with medical scientists. Disciplines related to animal physiology include cell biology, developmental biology, histology, animal ecology, genetics, biochemistry, biophysics, medical physiology and pharmacology. The employment opportunities of animal physiologists include universities and other research institutes, polytechnics, biomedical enterprises and drug industry, and increasingly also as biology teachers. 

Research topics: 
 
Our research focuses on the molecular mechanisms of body mass regulation, energy metabolism of birds and mammals, thermogenic mechanisms, hormonal regulation of lipid depots, physiology of cold adaptation and various forms of torpor. We also study the developmental physiology and annual as well as diurnal rhythms of these phenomena. As model animals, we use both conventional laboratory species and also wild birds and mammals. Such work includes collaboration with medical physiologists and animal ecologists. For details, see: 
http://cc.oulu.fi/~ehohtola
http://cc.oulu.fi/~ssaarela
 
3) Plant Ecology 
Botany in Oulu includes mainly ecology and physiology. They can include other branches of sciences too, like modern systematics and taxonomy uses chemical compounds and molecular biology with morphological distinctive marks in order to study the relationships between plant species. Ecological research focuses on interactions between animals and plants and between microbes and fungi. In Oulu, botanical basic research has particularly focused on ecophysiology of plants and northern plant ecology. The research of fungi and lichen is also under focus. Plant physiological research has emphasis on the physiology of trees, the metabolism, genetic regulation, cold-resistance, dormancy and tolerance towards stress factors of environment. In Oulu the plant physiological research is focused on plant biology basic questions like developmental biology, specific fungi-plant or microbe-plant interactions and biotechnology. Starting point for the studies is gene function and regulation. Research is done in individual, tissue and cell level from the transcriptomy to the metabolic activities. Biotechnological research done at datum line (e.g. plant tissue culture, transgenic plants, cryopreservation and endophytes), gives prospects to basic research applications in biotechnology.
 
 
Applied botanical research includes the inventory of natural resources (including forests, mires and lakes), the effects of environmental changes on plants, nature conservation, environmental impact assessment and ecological background of land use planning. New applying branches are e.g., restoration ecology and utilisation of secondary metabolic products. 
 
Advanced studies in botany concentrate on theoretical plant ecology, ecophysiology, special questions in northern areas and molecular biology of plants. Most botany graduates find posts as teachers or researchers. Many of them also find jobs in public administration and environmental protection, as well as in recreation and cultural services. 
 
Research topics: 
 
Northern plant ecophysiology and environmental ecology. Research on the susceptibility of the northern nature to disturbances, climate change and air pollutants. Emphasis on the research of the boreal and subarctic plants’ stress tolerance and ecophysiology. 
 
Evolutionary plant ecology. Theoretical and empirical research about how plants adapt to variable environments. Particularly emphasis on the interactions between plants and herbivores or plants and fungi. 
 
Population ecology of plants. Research on viability of plant populations, especially risk factors to endangered plant species. Patch dynamics is studied by considering plant populations as metapopulations. 
 
Plant ecology of terrestrial ecosystems. The emphasis is on the ecology of boreal coniferous forests, soil ecology and on plant life cycle and growth strategies. 
 
Economic plants and the production of plant biomass in the northern areas. A field where the co-operation of basic research, the applied branches of science and the restoration ecology are all very significant challenges considering the future. 
 
4) Plant Physiology 
Plant physiology (plant biology) research is focused on developmental biology, specific plant-microbe interactions as well as biotechnology. Studies on gene functioning and regulation creates the core of the research. The research ranges from the transcriptome level to metabolites. Biotechnology methods (e.g. plant tissue culture and cryopreservation) open the doors for multi – and interdiciplinarities as well as for practical applications. Plant physiology is one of the four major subjects (Plant physiology, Organic/Inorganic chemistry, Environmental engineering, Production management) in the multidisciplinary educational programme  “International Green Chemistry and Bioproduction ”. Plant biologists are mainly occupied as teachers and / or researchers in universities, Agrifood Research and Finnish Forest Research Insitute. In addition, they work as experts in local and governmental administration and in enterprises.

Research topics: 
Plant Physiology / Plant Biology. The specific plant development involved themes are the role of polyamines in pine embryo development, regulatory processes involved in berry ripening and development related plant-microbe interactions. Applied interdisciplinary research topics include environmental effects of genetically modified plants and bioactive secondary metabolites of northern plants.

5) Genetics 
 
Genetics studies how the hereditary information encoded in DNA is transmitted to new generations and how it controls the growth, differentiation and metabolic functions of cells. Genetics includes also studies on individual variation within populations and evolutionary changes. 
 
During recent decades, genetic methods have revolutionised many areas of biological research. Basic knowledge of genetics is thus essential for getting a comprehensive view of modern biology. This is also seen in the labour market where expertise in genetics and genetic methods is commonly demanded. 
 
Education in genetics gives a good background for understanding the function and development of organisms at the levels of molecules, cells, organisms and populations. Education also provides competence to apply methods used in molecular biological laboratories and in data analyses. 
 
The research in genetics in Oulu focuses on factors that maintain genetic variation and cause evolutionary changes on populations and in genomes. The projects belong to the fields of biodiversity studies, bioinformatics and biotechnology, and they include studies on genetic adaptation to northern conditions, genetic changes in fragmented landscapes, genomic evolution and speciation process. Study organisms include animals, plants and bacteria. 


Research topics: 

Genetic basis of plant adaptation. Group works out the genetic architecture of adaptation differences. It studies the molecular population genetics of adaptation affective genes aiming in genomic approach. Species used in this research are Scots pine and Arabidopsis species. Molecular population genetics of specification is studied between different Arabidopsis lyrata subspecies. Cross-breeding between different diverged populations is shown by genetic incompatibility. In the early stages of specification the marks created by the genetic factors and evolution forces can be detected with the help of gene mapping and sequence analysis.

Evolutionary genetics of insect populations. Research on the structure and evolution of northern Drosophila populations using molecular and population biological methods. Declining populations of the Drosophila virilis species are the main study objects.

Evolution of parasites and hosts. Parasitic flatworms and their host fish species relations in post ice age Northern Europe are studied using techniques of molecular genetics. Example study organisms include salmon and Gyrodactylus salaris.

Conservation genetics. Endangered species population genetics and gene flow are studied both in micro and macro spatial scale in fragmented landscapes. Research gives information for practical conservation of endangered species. Research is done with close cooperation with ecologists and environmental authorities.

Phylogeography. In different groups the genetic structure, phylogeography and evolution history of populations is studied using DNA markers as well as the interconnection of various factors affecting the genetic variation and fitness in nature populations.

Genetics and evolution of social insects. Research on genetic background of sociability in insects, especially in ants. Additionally, the effects of social behavior to the genetic structure of populations are studied. Research combines theoretical and molecular biological methods.



Presentations of research groups working at the department of biology can be found at the Biology library and at the homepage of the department http://www.oulu.fi/biology/english/index.html! 


Biology Degree Programme



27

Teaching and research group chart

Orientation
Main subject
Research groups
Animal Ecology
Plant Ecology
Genetics
Plant Physiology
Population, conservation and evolutionary ecology
Evolutionary and behavior ecology
Communtity ecology
Plant ecology and population biology
Physiological adaptation
Population genetics
Plant biology, functional biology and biotechnics
Teacher
Bioscience
Ecology
One of the main subjects above
Animal Physiology
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[bookmark: _Toc129496396][bookmark: _Toc183569536][bookmark: _Toc206492816]2.1. General description

Bachelor of Science degree
Student’s major is Biology., minor is either Bioscience or Ecology.

Master of Science degree
The Degree Programme in Biology offers the possibility of majoring in Animal Ecology, Animal Physiology, Plant Ecology, Plant Physiology and Genetics. Three lines of specialisation are available:
1) Ecology (majors either in Animal or Plant Ecology), 
2) Bioscience (majors in Animal Physiology, Plant Physiology or Genetics)
3) Biology Teacher (majors in any of the five major subjects) 

Students can freely choose from the lines, excluding students who are chosen to the Biology Teacher line based on the results of an aptitude test arranged during the first spring term and the second autumn term, and their grades in the taken courses in biology. 
 
General structure of the degree


	B.Sc. degree
	Subject
	BIOL/bs
	BIOL/eco
	TEA/bs
	TEA/eco

	Major
	Biology
	78
	86
	75
	75

	Minor
	Ecology
	
	min. 35
	
	25

	
	Bioscience
	min. 32
	
	25
	

	
	Geog/Chem/Psyc/HE
	
	
	min. 25
	min. 25

	
	Educational studies
	
	
	25
	25

	Optional minor
	
	25
	25
	
	

	Other studies
	
	20
	13
	13
	13

	Common studies
	
	8
	8
	8
	8

	Optional studies
	
	16
	12
	4
	4

	Degree (cr.)
	
	180
	180
	180
	180




	M.Sc. degree
	Subject
	TEA
	BSz
	BSg
	BSb
	ECOz
	ECOb

	Major
	
	60
	75
	81
	73
	83
	72

	Minor
	Geog/Chem/Psyc/HE
	25-35
	
	
	
	
	

	
	Educational studies
	35
	
	
	
	
	

	Optional studies
	
	
	53
	39
	47
	37
	48

	Degree (cr.)
	
	120
	120
	120
	120
	120
	120




Abbreviations:
TEA	Biology teacher option
TEAbs	Biology teacher option with emphasis in bioscience
TEAeco	Biology teacher option with emphasis in ecology
BIOL/BS	Bioscience option: major biology, minor bioscience
BIOL/ECO	Ecology option: major biology, minor ecology
z 	with emphasis in zoology
g 	with emphasis in genetics
b	with emphasis in botany

Department of Biology (Plant physiology) is attending to Master of Science studies of a new starting multidisciplinary International Green Chemistry and Bioproduction Educational Programme that started in spring 2011. New fleksible study path Green Technology M.Sc. Programme in Plant Physiology  will start in spring 2012.  New international Master of Science progtamme Ecology and Population Genetics ECOGEN in autumn 2012.. major: animal ecology, plant ecology or genetics.

Compulsory courses to all students in the degree programme in biology
Bachelor of Science degree: Foreign language 1* Y90xxxx 2 cr. (e.g. Y902002 English or Y903003 Germany); Foreign language 2* Y90xxxx 2 cr.; (e.g. Y902004 English or Y903005 Germany); Swedish Y901004 2 cr.; Orientation course for new students 750031Y 2 cr.; Cell biology 5 cr.; Basic course in plant morphology, lectures 752337A 2 cr.; Identification of plant species 752303A 2-3 cr.; Identification of animals 751373A 5 cr.; Concepts of genetics 753124P 7 cr.; Experiment. course in general genetics 753104P 6 cr.; Basics of ecology 750124P 5 cr.; Evolution and systematics of organisms 750307A  4 cr.; Basics in functional plant biology, lectures 752345A 4 cr.; Animal physiology, lectures 751388A 4 cr.; Developmental biology-histology, lectures 751367A 4 cr.; Bachelor of Science seminar 4 cr.; Bachelor of Science thesis 10 cr.; Maturity exam 0 cr.
*Language must be the same for both Compulsory Courses.

Master of Science degree: Master of Science seminar 750696S 4 cr.; Final examination 75x699 10 cr.; Master of Science thesis 20/40 cr. and Maturity exam 0 cr.

Bachelor of Science degree aims to provide students with extensive background knowledge in biology. Master of Science degree gives students a more profound understanding in the scientific field chosen by the students. It also aims to equip and prepare students for working after the degree. Already in the first stages of it is worth thinking of where one wants to work. It can have an influence on the choice of minor subjects and studies supporting biology. 
Personal study plan (PSP) is made for the entire study period but it is also good to be prepared to change it when needed. Students of biology sketch a preliminary PSP in the first autumn during orientation. Students will make a more precise PSP later on in their studies. Own interests and fields that are strong should be valued. Studying also provides good opportunities for strengthening language skills and verbal presentations. While choosing optional studies it’s worth while to consider their applicability in relation to getting a job. You can get help for your planning from e.g. amanuensis, student tutors of different subjects. See e.g. personnel pages in this volume  and University of Oulu Career Services. The timing of your studies should be done according to the presented time table. However, students can plan their own course schedule in their own way. Admittance for many of the courses requires the completion of another course. Courses that are recommended for completing in the latter years will not always admit students that are in the beginning of their studies. However, if there is vacant places even first year students can complete these courses.

Information and notifications on course schedules and courses programmes can be found on the big information board next to office at the biology corridor and in the internet at http://www.oulu.fi/biology/. Usually you have to sign in for courses already in the end of the earlier semester. The books needed in the courses are usually available for lending at the main library or the biology library. However, it is worth to consider buying some of the essential books.

In the beginning of B. Sc.- studies consist mainly of compulsory studies after which the proportion of optional courses increases. Basic studies give knowledge and know-how for studying and working in this line of work. They are done during the first years. Subject studies form the essential part of the studies and it there where one learns e.g. concepts, theories and research methods of biology. In the M. Sc. degree face the advanced courses concentrate mainly on the latter face of the studies and they include a 40 credit Master of Science – thesis.


Teacher specialisation (TEA)

10 students are chosen yearly to teacher specialisation from degree programme in biology based on their grades in and an aptitude test. It is possible to first time apply for the aptitude test first year spring or second year autumn. The admission for the teacher admission is made in second year. The aptitude test can be taken two times in the first two years, The annual intake quota is 10, and maximum two places are for M. Sc. degree students who apply for the teacher specialisation. The Faculty of Science resolves the detailed admission criteria. 

Admission criteria:

1. Half of the admission points is set by the success in the studies and half by success in  aptitude test.

2. Points for the success in studies is calculated by the compulsory courses for the teacher students in the first academic year multiplied by the passed course credit point weighted by the average grade. In order to take both ecology students and bioscience students equally into account taken field courses are excluded from the admission criteria.

3. The studies success points and the aptitude test point are calculated  by the range of both items. Maximum point in both items is fifty (50) points.

4. Aggregate is comprised by calculating the study success points and aptitude test points together.  Maximum point is hundred (100) points.

5. First the applicants are set up in order of superiority by the aggregate. The class of the student is not taken into account in this point. If there are more that two applicants from other classes that 2. year who are in this annual intake quota only two best are chosen rest of the intake quota is for the second year students.

A student can choose his/her specialisation and major in the B. Sc. degree either ecology or bioscience. Specialisation lines for the teacher student  in the M- Sc. degree can be either bioscience or ecology and major can be chosen from animal ecology, physiological zoology, genetics, plant ecology and plant physiology. The other subject for teaching (at least 60 cr.) can be geography, chemistry, psychology and health sciences. For the subsidiary entity for subject teacher minimum 25 credits are completed in the B. Sc. degree and 25-35 credits in the M. Sc. degree. This ECTS package presents teacher specialisation major biology – minor geography. Minor subject for teaching see Chemistry ECTS package. Course descriptions concerning the combination of biology and psychology can be found in the ECTS package Faculty of Education. All courses in biology are considered as belonging to biology teaching module. For geography and chemistry see the geography and chemistry ECTS packages, for psychology see the Faculty of Education ECTS package. Health sciences teaching is given as chargeable studying in the open university instruction which has been approved by the Faculty of Medicine.

Teachers educational studies (60 cr):
Information on the timing and contents of studies are available in the study guide of the Faculty of Education and the amanuensis of biology. It is presumed that the students master basic skills in media  and  information techniques  when  they  start  their  teachers  pedagogical  studies. These skills (Basics of Windows, text handling, email and use of the internet) can be taught in courses or learnt independently.

Compulsory studies in biology for the teacher specialisation

	B. Sc. - degree
	
	
	BS
	ECO

	Cell biology
	750121P 
	5 cr 
	C
	C

	Basics of ecology
	750124P 
	5 cr 
	C
	C

	Evolution and systematics of organisms
	750307A
	4 cr.
	C
	C

	Field course in terrestrial animals
	751306A 
	4 cr 
	x
	x

	Field course in aquatic animals
	751307A 
	4 cr 
	x
	x

	Developmental biology-histology (lectures)
	751367A 
	4 cr
	C
	Y

	Identification of animals
	751373A 
	5 cr
	C
	C

	Animal physiology (lectures)
	751388A 
	4 cr
	C
	C

	Identification of plant species
	752303A 
	3 cr
	C
	C

	Field course in ecological botany
	752304A 
	5 cr
	C
	C

	Basic course in plant morphology, lectures
	752337A 
	2 cr 
	C
	C

	Basics in functional plant biology (lectures)
	752345A 
	4 cr
	C
	C 

	Concepts of genetics 
	753124P 
	7 cr
	C
	C

	Experiment. course in general genetics
	753104P 
	6 cr
	C
	C

	Bachelor of Science final examinations
	750366A
	5 cr
	C
	C

	Bachelor of Science seminar
	750396A
	4 cr
	C
	C

	Bachelor of Science - thesis
	750367A
	10 cr
	C
	C

	Maturity exam
	750332A
	0 cr
	C
	C

	M. Sc. - degree
	
	
	
	

	Master of Science final examinations
	75X699S
	10 cr
	C
	C

	Master of Science seminar
	750696S
	4 cr
	C
	C

	Master of Science - thesis
	75X602S
	20-40 cr
	C
	C

	Maturity exam
	750632S
	0 cr
	C
	C




C = Compulsory course
x = Student has to choose either course 751306A or course 751307A  in biology major  for the teaching subject.  If TEA/eco student will  do both animal ecology field courses the other course  goes to the major and the other course to the ecology minor. (Course 752304A is compulsory to all teacher students).


Compulsory studies in geography for the biology teacher specialisation
Courses chosen from the following course list. Minimum 60 cr: 790152P, 790141P, 790101P, 790102P, 790104P, 790106A, 790160A, 79303 or 790305A, 790307A, 790322A, 790326A, 790310A, 791635A, 790340A, 790349A, 790347, 790346A or 790348A.
See Geography ECTS package for details.

Compulsory studies in biology for the geography teacher specialisation
Courses chosen from the following course list. Minimum 60 cr:  750121P 751373A 752303A 750124P 750307A752337A, 756340A,751367A, 755317A,751388A, 755318A,752345A, 753124P, 752316A,753104P, 750363A,
Choose one field course from the following list (recommended)::751306A, 751307A, 752304A, 

Progression of Biology Studies: 


	
	
M.Sc.

	2nd year
	Master of Science thesis, advanced studies in biology

	
	

	1stspring and summer
	Basic and subject studies in geography
Educational studies
	Master of Science thesis

	
	

	1stautumn
	Basic and subject studies in geography

	Advanced studies in biology

	
	

	3rd summer
	M.Sc. thesis, research training
	Practical training, M.Sc. thesis

	
	
B.Sc.

	3rd spring
	Subject studies in biology, B.Sc. thesis
Basic and subject studies in geography


	
	

	3rd autumn
	Basic and subject studies in geography
Educational studies
	Subject studies in biology

	
	

	2nd summer
	Field courses, excursions, summer examinations, research training

	
	Field course of geography
	

	
	

	2nd spring
	Basic and subject studies in geography
	Subject studies in biology

	
	

	2nd autumn
	Subject studies in biology and minor
Aptitude test for teachers

	
	

	1st summer
	Field courses in biology

	
	

	1st year spring
	Basic studies in biology and minor subjects
Aptitude test for teachers

	1st year autumn
	Basic studies in biology and minor subjects


	
	Teacher
	BIOL/Eco
	BIOL/Bs




[bookmark: _Toc121619459]


Major
Biology
 ~78 cr

includes 10 cr 
B. Sc. -thesis,
seminar and final examination
Language and communication skills, other studies min. 28 cr, optional studies ~ 17 cr
Major 
GENETICS, 
ANIMAL PHYSIOLOGY or
PLANT PHYSIOLOGY 
advanced studies min. 80 cr
(additional studies if needed)
 
includes M. Sc. -thesis (40 cr), practical training, seminar and  final examination 
Minor
Bioscience
min. 32 cr.
Major
ANIMAL ECOLOGY or PLANT ECOLOGY
advanced studies min. 80 cr
(additional studies if needed)

includes M. Sc. -thesis (40 cr), practical training, seminar and  final examination 

B. Sc.
M. Sc.
Language and communication skills, other studies min.21 cr, optional studies ~ 13 cr

Minor
Ecology min. 35 cr.
Major
 Biology
 ~ 86 cr

includes 10 cr
B. Sc. -thesis,
seminar and final examination
Minor Environmental Protection or Other minor subject~ 25 cr
Major GENETICS, ANIMAL ECOLOGY, ANIMAL PHYSIOLOGY PLANT ECOLOGY or PLANT PHYSIOLOGY advanced studies min. 60 cr (additional studies if needed) includes M. Sc. -thesis  (20-40 cr), seminar and final exam
Language and communication skills,other studies 21 cr, optional studies ~9 cr.

Major
Biology
~75 cr.

includes 10 cr
B. Sc. -thesis,
seminar and final examination

Minor 
Pedagogics 
25 cr 
Minor 
Geography / Chemistry /
Psychology / (Health
Education) 
 min. 25 cr 
Minor 
Geography / Chemistry / Psychology / (Health Edu-cation) ~35 cr 
Minor 
Pedagogics 
35 cr 
Minor Ecology or Bioscience~ 25 cr 
Minor Biochemistry or Other minor subject ~25 cr.



Minor subject studies
The minimum of studies accepted as a minor subject is 15 credits. Often the amount of 25 cr. is recommended. Minor subject studies includes Bioscience or Ecology. Minor subject studies can also be taken from other departments or universities. The most common minor studies for biologists are biochemistry, environmental protection, chemistry and physics, geology and for teachers geography and educational studies. Also e.g. environmental techniques, mathematics, teleinformatics, economics and language studies can be useful. 


[bookmark: _Toc206492817]2.2. Qualification awarded 

The Department of Biology offers Bachelor of Science and Master of Science Degrees and Licentiate in Philosophy and Doctor in Philosophy Degrees. Students have to take the Bachelor's Degree before completing his/her Master's.  
 
Postgraduate studies can be pursued at all departments of the Faculty. A student with the Master of Science degree may proceed to pursue the degree of Licentiate of Science or Doctor of Science, provided that the grade for the major subject is high enough and that he or she presents an acceptable research plan. The Dean grants permission to pursue postgraduate studies. The Dean’s decision will be based on a statement by the Department Council of the major subject on the student’s previous studies and the research  

Bachelor of Science (B.Sc.) Luonnontieteiden kandidaatti (LuK) (180 credits) 

Master of Science (M.Sc.) Filosofian maisteri (FM) (120 credits) 

Post-graduate degrees: 
Licentiate in Philosophy (Ph.Lic.) Filosofian lisensiaatti. In addition to the M.Sc. degree, 150 credits in major and minor subjects plus the Ph.Lic. thesis. 
 
Doctor of Philosophy (Ph.D.) Filosofian tohtori. In addition to M.Sc., 240 credits in major and minor subjects (not required if Ph.Lic. has been completed) plus the Ph.D. thesis. 


[bookmark: _Toc206492818]2.3. Admission requirements 
 
[bookmark: OLE_LINK1]The selection of new students is based on the applicant’s records of previous education and / or entrance examination arranged by and held at the University of Oulu. General admission requirement for the first academic degree is completed matriculation examination (ylioppilastutkinto) or equivalent proof of completing upper secondary school.  


[bookmark: _Toc206492819]2.4. Educational and professional goals 
 
The Degree Programme in Biology admits 50 new students annually, and ca. 40-50 biology students obtain the Master of Science degree every year. The degree programme had 379 undergraduate students and 87 postgraduate students studying biology as a major subject in 2009. About 75 students study biology as a minor subject and, in addition, about 100 students from other departments take classes in biology. Nine Doctors of Philosophy completed their studies in academic year 2008. Almost one fourth of the biology students at the University of Oulu also pursue some studies abroad in the ERASMUS (SOCRATES) or NORDPLUS exchange programmes or via the bilateral student exchange programme and ISEP. For foreign students, the Degree Programme offers a study programme called Northern Nature and Environment Studies, which is integrated to the department’s regular courses and taught entirely in English for the exchange students.
 

Learning outcomes

The Bachelor of Biology
· Can identify and describe basic phenomena and mechanisms of life from the molecules to the ecosystems
· Defines characteristics of cells and life forms, structures,  functions and their regulation
· Identifies most essential native plant and animal species
· Can tell the salient points that affect the evolution and diversity of living organisms
· Can describe the most essential concepts, methods, results and theories  in biology
· Can apply basic knowledge of the biology closely related sciences (geography, biochemistry, chemistry, statistics) in identifying the biological phenomena 
· Can basic skills of  science: is able to use varied  information retrieval skills;  is able to interpret scientific knowledge and distinguish it from other information;  is able to  estimate the ambivalence and quality of knowledge; is able to make a feasible strategy when working out scientific problems
· Shows appropriate oral and written reporting skills
· Is able to assume advanced knowledge in Master’s programme on the basis of Bachelor studies

The Master of Biology
· Can  apply theory into practice: produce new biological data and make conclusions 
· Can comment and participate into scientific discussion and can argue own opinions in scientific questions
· Is able to study analytically and critically  existing knowledge
· Is able to analyse, represent, make conclusions and apply skills in own special field (ecology, cell and molecular biology, genetics, physiology or environmental research or as a teacher) with the help of diverse methodological proficiency and good basic information 
· Teach and supervise students with the help of wide knowledge  in different fields of biology
· Is thoroughly international in work and in objectives


[bookmark: _Toc206492820]2.5. Access to further studies 
 
To obtain the right for postgraduate studies the Master of Science degree from the Department of Biology has to include 40 cr. M.Sc. thesis and the grade for the major subject has to be good. The discussion about the postgraduate studies has to start with the professor. After the subject has been agreed the applicant will devise the personal study plan for the Doctor of Philosophy degree. The Ph.D. study plan is accepted by the departmental council.

Postgraduate applicants who have obtained their Master of Science or comparable degree from other university in Finland or abroad have to apply the right to study from the dean of the Faculty of Science and to devise the personal study plan for the Doctor of Philosophy degree.

[bookmark: _Toc206492821]2.6. Course structure diagram with credits

The studies in biology consist of basic studies (code P), subject studies (code A) and advanced studies (code S). In addition, language studies and orientation studies (code Y) are a part of the curriculum. The instruction in biology is given in the form of lecture courses, practical and theoretical exercises, seminars, workshops and field courses. Computer-aided teaching, herbarium collections and the collections of the Museum of Zoology are also utilised.
See also General Structure of the Degree (subtitle 2.2. General Description).


Abbreviations
TEA	Biology teacher option
TEAbs	Biology teacher option with emphasis in bioscience
TEAeco	Biology teacher option with emphasis in ecology
BIOL	Biology major
bs	Bioscience orientated line
eco	Ecology orientated line 
z 	with emphasis in zoology
g 	with emphasis in genetics
b	with emphasis in botany

Courses included in the major subject is in bold.
Courses included in the minor subject (bioscience, ecology) are underlined.




	BACHELOR OF SCIENCE DEGREE
	

	1st autumn semester
	TEA
	BIOL
	

	                                  code
	cr
	bs
	eco
	bs
	eco
	Subject

	Orientation course for new students
	750031Y
	2
	C
	C
	C
	C
	Biology

	Cell biology 
	750121P
	5
	C
	C
	C
	C
	Biology

	Biogeography (beginning)
	750363A
	4
	
	O
	C
	C
	Biology

	Identification of animals (beginning)
	751373A
	5
	C
	C
	C
	C
	Zoology

	Identification of plant  species 
	752303A
	2-3
	C 3 cr
	C 3 cr
	C 2 cr
	C 3 cr
	Botany

	Basic course in plant morphology, lectures 
	752303A
	2
	C
	C
	C
	C
	Botany

	Basic course in plant morphology, exercises
	756340A
	2
	O
	O
	C
	
	Botany

	Basic chemistry
	780109P
	4
	c
	c
	c
	c
	Chemistry

	Introduction to organic chemistry (beginning)
	780109P
	4
	
	
	c
	
	Chemistry

	C compulsory major biology

	C compulsory  minor biology (bioscience or ecology)

	O optional minor (bioscience or ecology)

	c compulsory other studies




	1st spring semester
	TEA
	BIOL
	

	                                  code
	cr
	bs
	eco
	bs
	eco
	Subject

	Introductory laboratory course in chemistry
	780122P
	3
	
	
	p
	
	Chemistry

	Introduction to organic chemistry (ending)
	780109P
	4
	
	
	c
	
	Chemistry

	Foreign language 1
	90xxxxY
	2
	p
	p
	p
	p
	Language Center 

	Basics of ecology 
	750124P
	5
	C
	C
	C
	C
	Biology

	Biogeography (ending)
	750363A
	4
	
	
	C
	C
	Biology

	Developmental biology – histology, lectures
	751367A
	4
	C
	C
	C
	C
	Zoology

	Developmental biology – histology, exercises
	755317A
	5
	O
	
	C
	
	Zoology

	Identification of animals (ending) 
	751373A
	5
	C
	C
	C
	C
	Zoology

	Concepts of genetics 
	753124P
	7
	C
	C
	C
	C
	Genetics

	Experimental course in general genetics
	753104P
	6
	C
	C
	C
	C
	Genetics

	C compulsory major biology

	C compulsory  minor biology (bioscience or ecology)

	O optional minor (bioscience or ecology)

	c compulsory other studies




	1st summer
	TEA
	BIOL
	

	                                   code
	cr
	bs
	eco
	bs
	eco
	Subject

	Field course in terrestrial animals
	751306A
	4
	C*
	C*
	
	C
	Zoology

	Field identification of birds
	755313A
	2
	
	O
	
	O
	Zoology

	Field course in aquatic animals 
	751307A
	4
	C*
	C*
	
	C
	Zoology

	Field course in ecological botany 
	752304A
	5
	C
	C
	
	C
	Botany

	C compulsory major biology

	C compulsory minor biology (ecology)

	C* TEA: have to choose either course  751306A or  751307A into the teaching subject

	C compulsory  minor biology (bioscience or ecology)

	O optional minor (bioscience or ecology)




	2nd autumn semester
	TEA
	BIOL
	

	                                 code
	cr
	bs
	eco
	bs
	eco
	Subject

	Foreign language 2
	90xxxxY
	2
	c
	c
	c
	c
	Language center

	Biomolec. for bioscientists (begins)
	740147P
	8
	
	
	C
	
	Biochemistry

	Biomolecules (begins)
	740148P
	5
	
	
	
	
	Biochemistry

	Evolutionary ecology
	750336A
	5
	
	O
	C
	C
	Biology

	Evolution and systematics of organisms
	750307A
	5
	C
	C
	C
	C
	Biology

	Molecular methods I
	750364A
	4
	O
	
	C
	
	Biology

	Evolution, systematics and morphology of animals, practicals
	755312A
	4
	
	O
	
	C
	Zoology

	Plant ecology
	752300A
	7
	
	O
	
	C
	Botany

	Plant tissue culture 
	752388A
	5
	
	
	oC
BSb
	
	Botany

	Economic plants 
	752394A
	3
	
	
	
	O
	Botany

	Basics in population genetics (begins) 
	753314A
	8
	
	
	oC
BSg
	
	Genetics

	Molecular evolution 
	753327A
	4
	C
	C
	C
	C
	Genetics

	Introduction to geography 
	790152P
	5
	C**
	C**
	
	
	Geography

	Special themes in planning geography
	790350A
	5
	C**
	C**
	
	
	Maant

	C compulsory major biology

	C compulsory minor biology (ecology)

	O optional minor (bioscience or ecology)

	C BS: compulsory biochemistry course

	c compulsory other studies

	oC optional course for the B.Sc. degree, compulsory for the M.Sc. degree

	C** TEA: choose minimum 25 cr of courses in geography (subject for teaching) into B.Sc. degree




	2nd spring semester
	TEA
	BIOL
	

	                                  code
	cr
	bs
	eco
	bs
	eco
	Subject

	Biomolec. for bio-scientists (ends)
	740147P
	8
	
	
	C
	
	Biochemistry

	Biomolecules (ends)
	740148P
	5
	
	
	
	
	Biochemistry

	Biochemical methods I
	740144P
	8
	
	
	C
	
	Biochemistry

	Basics of bioinformatics 
	750340A
	3
	O
	
	C
	
	Genetics

	Functional animal ecology
	751378A
	6
	
	
	
	o*
	Zoology

	Animal physiology, lectures 
	751388A
	4
	C 
	C 
	C 
	C 
	Zoology

	Basics in functional plant biology
	752345A
	4
	C 
	C 
	C 
	C 
	Botany

	Plant developmental biology
	753314A
	8
	
	 
	C 
	C 
	Botany

	Examinations on optional topics
	751354A
	2-6
	
	
	
	
	Zoology

	Examinations on optional topics
	752352A
	2-6
	
	
	
	
	Botany

	Examinations on optional topics
	753351A
	2-6
	
	
	
	
	Genetics

	Basic methods in statistics I
	806109P
	9
	c
	c
	c
	c
	Mathematics and Biology

	Cartography and introductory course of spatial data processing
	790101P
	5
	C**
	C**
	
	
	Geography

	Introduction to the systematic physical geography
	790102P
	5
	C**
	C**
	
	
	Geography

	Introduction to the systematic human geography 
	790104P
	5
	C**
	C**
	
	
	Geography

	Special themes in physical geography
	790303A
	5
	C**
	C**
	
	
	Geography

	Special themes in human geography
	790305A
	5
	C**
	C**
	
	
	Geography

	Substitutive book exam (phys geog.) or
	790346A
	5 or
	C**
	C**
	
	
	Geography

	Substitutive book exam (human geo.)
	790348A
	5
	C**
	C**
	
	
	Geography

	C compulsory major biology

	C compulsory minor biology (ecology)

	O optional minor (bioscience or ecology)

	C BS: compulsory biochemistry course

	c compulsory other studies

	o* optional to B.Sc. or M.Sc. degree

	oC optional course for the B.Sc. degree, compulsory for the M.Sc. degree

	C** TEA: choose minimum 25 cr of courses in geography (subject for teaching) into B.Sc. degree




	2nd summer
	TEA
	BIOL
	

	                                  code
	cr
	bs
	eco
	bs
	eco
	Subject

	Arctic ecology excursion
	750339S
	4
	
	
	
	o*
	Biology

	Botanical collection
	752662S
	2-6
	
	
	
	o*
	Botany

	Identification of garden Plant Species
	756311A
	5
	
	
	
	o*
	Botany

	Field course in physical geography
	790310A
	7 or
	C**
	C**
	
	
	Geography

	Field course in human geography
	790311A
	5 or
	C**
	C**
	
	
	Geography

	Qualitative research methods
	790326A
	3
	C**
	C**
	
	
	Geography

	o* optional to B.Sc. or M.Sc. degree

	oC optional course for the B.Sc. degree, compulsory for the M.Sc. degree



	3rd autumn semester
	TEA
	BIOL
	

	                                  code
	cr
	bs
	eco
	bs
	eco
	Subject

	Molecular biology I (lectures)
	740373A
	4
	
	
	P
	
	Biochemistry

	Microbiology (lectures)
	740363A
	3
	
	
	P
	
	Biochemistry

	Laboratory, instrumentation and measurement techniques
	750322A
	5
	
	
	oC
BSz
	
	Zoology

	Molecular methods II
	750365A
	4
	O
	
	C
	
	Biology

	Ecological 
methods I 
	750347A
	6
	
	C
	
	O
	[bookmark: OLE_LINK8]Biology

	Bachelor of science seminar  (begins)
	750396A
	4
	C
	C
	C
	C
	Biology

	Legislation in environmental protection (e.s.y.)
	750316A
	5
	
	
	
	C***
	Biology

	Optional examination in environmental protection
	750399A
	2-6
	
	
	
	
	Zoology /Genetics

	Wildlife management and game animal ecology 
	751368A
	7
	
	o*
	
	o*
	Zoology

	Animal physiology (exercises)
	751388A
	4-8
	C 4cr
O 4cr
	C 4cr
	C 4cr
C 4cr
	P 4cr
	Zoology

	Conservation of biodiversity
	752321A
	3
	
	
	
	C^
	Botany

	Effects of air pollutants on plants (odd numbered years)
	752322A
	5
	
	
	
	C^
	Botany

	Plant population biology 
	756323A
	5
	
	O
	
	C
	Botany

	Human genetics (e.s.y.)
	753307A
	4
	o*
	
	o*
	
	Genetics

	Quantitative genetics and plant and animal breeding (e.s.y.)
	753394A
	4
	o*
	
	o*
	
	Genetics

	Introductory course to regional geography
	790106P
	3
	C**
	C**
	
	
	Geography

	Changing Europe 
	790307A
	3
	C**
	C**
	
	
	Geography

	Developing of remote  rural areas 
	790340A
	3
	C**
	C**
	
	
	Geography

	Geographical knowledge and research
	790322A
	2
	C**
	C**
	
	
	Geography

	World regional geography
	790349A
	4
	C**
	C**
	
	
	Geography

	Introduction to tourism geography
	790160P
	5
	C**
	C**
	
	
	Geography

	Educational studies 
	
	25
	c
	c
	
	
	Education

	C compulsory major biology

	C compulsory minor biology (bioscience or ecology)

	O optional minor (bioscience or ecology)

	C BS: compulsory biochemistry course

	c compulsory other studies

	o* optional to B.Sc. or M.Sc. degree

	oC optional course for the B.Sc. degree, compulsory for the M.Sc. degree

	C** TEA: choose minimum 25 cr of courses in geography (subject for teaching) into B.Sc. degree

	C^ environmental protection (minimum 25 cr) courses. Minor includes courses from three different modules. Course 750316A is compulsory




	3rd spring semester
	TEA
	BIOL
	

	                                  code
	cr
	bs
	eco
	bs
	eco
	Subject

	Swedish 
	901004Y
	2
	c
	c
	c
	c
	Language Centre

	Metabolism I (lec)
	740149A
	4
	
	
	C
	
	Biochemistry

	Plant developmental biology
	756332A
	4
	C
	C
	C
	C
	Botany

	Winter ecology and physiology
	750325A
	6-8
	o*
	o*
	o*
	o*
	Biology

	Nature conservation and land use
	750303A
	3
	
	
	
	
	Thule

	Bachelor of Science final examination
	750366A
	5
	C
	C
	C
	C
	Zoo/Bot /Gen

	Bachelor of Science seminar (ends)
	750396A
	4
	C
	C
	C
	C
	Biology

	B.Sc. - thesis
	750367A
	10
	C
	C
	C
	C
	Bot /Zoo/Gen

	Bachelor of Science maturity exam
	750332A
	0
	C
	C
	C
	C
	Biology

	Research training
	750313A
	2-14
	o*
	o*
	o*
	o*
	Bot /Zoo/Gen

	Laboratory animal course for researchers
	040910A
	6
	o*
	
	o*
	
	Laboratory Animal Centre

	Comparative endocrinology
	751357A
	3
	
	
	o*
	
	Zoology

	Animal behavior
	751366A
	5
	
	
	
	oC
ECOz
	Zoology

	Comparative animal physiology
	751384A
	8
	
	
	oC BSz
	
	Zoology

	Community ecology
	755310A
	3-4
	
	
	
	oC
ECOz
	Zoology

	Thermal biology and energetics
	755311A
	3
	
	
	o*
	
	Zoology

	Basic course in hydrobiology
	754308A
	3
	
	
	
	C^
	Biology

	Stream ecology
	754320A
	4
	
	
	
	o*
	Zoology

	Plant ecology of forestry
	752359A
	3,5
	
	
	
	o*
	Botany

	Plant ecophysiology in changing environments
	756304A
	5-10
	
	
	
	o*
	Botany

	Plant symbiosis
	756338A
	4
	
	
	o*
	o*
	Botany

	Secondary metabolism of plants 
	756618S
	4
	
	
	o*
	
	Botany

	Experimental course of genomics and gene expression
	753317A
	8
	
	
	o*
	
	Genetics

	Basic methods in statistics II
	806110P
	10
	
	
	
	
	Mathematics

	C compulsory major biology

	C compulsory minor biology (bioscience or ecology)

	O optional minor (bioscience or ecology)

	C BS: compulsory biochemistry course

	c compulsory other studies

	o* optional to B.Sc. or M.Sc. degree

	oC optional course for the B.Sc. degree, compulsory for the M.Sc. degree

	C^ environmental protection (minimum 25 cr) courses. Minor includes courses from three different modules. Course 750316A is compulsory




	3rd summer
	TEA
	BIOL
	

	                                  code
	op
	bs
	eco
	bs
	eco
	Subject

	Practical training 
	750615S
	5-9
	
	
	C
	C
	Biology

	Floristic inventory
	752672S
	2-5
	
	
	
	o*
	Botany, museum

	Mire ecology (odd numbered years)
	752692S
	4
	
	
	
	o*
	Botany

	Excursion to Southern Finland or abroad
	752305A
	4-7
	
	
	
	o*
	Botany

	C compulsory major biology

	o* optional to B.Sc. or M.Sc. degree




	
	
	
	
	

	MASTER OF SCIENCE DEGREE
	
	
	
	

	1st autumn semester
	TEA
	BS
	ECO
	

	                                       code
	cr
	TEA
	BS
a
	BS
g
	BS
b
	ECO
a
	ECO
b
	Subject

	Master of Science seminar (starts)
	750696S
	4
	C
	C
	C
	C
	C
	C
	Biology

	Radiochemistry and radiation safety
	740368A
	5
	
	o
	
	
	
	
	Biochemistry

	Optional examinations in environmental protection
	750399A
	2-6
	
	
	
	
	
	
	Zoology/
Genetics




	Course in microscopic techniques
	750619S
	4
	
	o
	
	o
	
	
	Biology

	Laboratory, instrumentation and measurement techniques.
	750622S
	5
	
	oC
	
	
	
	
	Zoology

	Molecular 
methods I
	750364A
	4
	
	
	
	
	o
	o
	Biology

	Research training
	750613S
	2-14
	
	o
	o
	o
	o
	o
	Bot /Zoo/Gen

	Legislation in environmental protection (e.s.y.)
	750616S
	5
	
	
	
	
	o
	o
	Biology

	Thursday seminar in biology
	750618S
	2
	
	o
	o
	o
	o
	o
	Biology

	Effects of air pollutants on plants (e.o.y.)
	752622S
	5
	
	
	
	
	o
	o
	Botany

	Environmental impact assessment (EIA) and ecological inventory of natural resources
	750626S
	5
	
	
	
	
	o
	o
	Botany

	Kaamos -symposium
	750629S
	2
	
	o
	o
	o
	o
	o
	Biology

	Biodiversity in human changed environments
	750635S
	6
	
	
	o
	
	o
	o
	Biology

	Research group Seminar
	750661S
	2-4
	
	o
	o
	o
	o
	o
	Bot /Zoo/Gen

	Optimization and game theories
	750642S
	3
	
	
	
	
	o
	o
	Botany

	Wildlife management and game animal ecology
	751668S
	7
	
	
	
	
	o
	
	Zoology

	Reindeer biology
	751674S
	3
	
	
	
	
	o
	
	Zoology

	Advanced course in animal physiology
	751635S
	8
	
	C
	
	
	
	
	Zoology

	Neurobiology
	751636S
	3
	
	o
	
	
	
	
	Zoology

	Animal behavior
	751666S
	5
	
	
	
	
	oC
	
	Zoology

	Lectures on special topics in zoology
	751690S
	2-3,5
	
	o
	
	
	o
	
	Zoology

	Population ecology
	755607S
	7
	
	
	
	
	C
	o
	Zoology

	Avian reproductive biology
	755608S
	2
	
	
	
	
	o
	
	Zoology

	Evolution of life histories
	755609S
	4
	
	o
	
	
	o
	
	Zoology

	Field methods in freshwater biomonitoring
	754616S
	4
	
	
	
	
	o
	o
	Zoology

	Maintenance and restoration of inland waters
	754613S
	4
	
	
	
	
	o
	o
	Zoology

	Research seminar in fish ecology
	754618S
	2-4
	
	
	
	
	o
	
	Zoology

	Special course in fish ecology
	754619S
	8
	
	
	
	
	o
	
	Zoology

	Plant evolution and systematics, exercises
	752609S
	3-7
	
	
	
	
	
	C
	Botany

	Macro fungi
	752616S
	3
	
	
	
	
	
	o
	Botany

	Plant tissue culture
	752688S
	5
	
	
	
	oC
	
	
	Botany

	Taxonomy and ecology of plants 
	752656S
	2-6
	
	
	
	
	
	o
	Botany museum

	Special topics in plant ecology
	752667S
	2-5
	
	
	
	
	
	o
	Botany

	Advanced molecular plant physiology (e.s.y.)
	752682S
	9
	
	
	
	C
	
	
	Botany

	Restoration ecology
	756607S
	2-6
	
	
	
	
	
	o
	Botany

	Metapopulation dynamics
	750604S
	4
	
	
	
	
	o
	o
	Bot/Zoo

	Structure and dynamics of plant Communities
	756622S
	5
	
	
	
	
	
	o
	Botany

	Genetic transformation of plants (e.s.y.)
	756625S
	4
	
	
	
	o
	
	
	Botany

	Human genetics (Every sec. year)
	753607S
	4
	
	
	o
	o
	
	
	Genetics

	Basics in population genetics (begins)
	753614S
	8
	
	
	oC
	
	o
	o
	Genetics

	Molecular evolution
	753627S
	3,5
	
	
	oC
	
	
	
	Genetics

	Special seminar in genetics
	753613S
	4
	
	
	o
	
	
	
	Genetics

	Genetic research seminar (begins)
	753630S
	2
	
	
	o
	
	
	
	Genetics

	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Quantitative genetics and plant and animal breeding (e.s.y.)
	753694S
	4
	
	
	o*
	o*
	
	
	Genetics

	Examinations on optional topics
	751654S
	2-6
	
	o
	
	
	o
	
	Zoology

	Examinations on optional topics
	752652S
	
	
	
	
	o
	
	o
	Botany

	Examinations on optional topics
	753651S
	
	
	
	o
	
	
	
	Genetics

	Pharmacology and toxicology
	040106A
	10,5
	
	o
	
	
	
	
	Medicine 

	Physiology 
	040102A
	14,25
	
	o
	
	
	
	
	Medicine 

	Studies in geography
	
	25
	C**
	
	
	
	
	
	Geography

	C Compulsory in the M.Sc. degree.

	o optional major course to the M.Sc. degree.

	C** TEA: choose studies in Geography (subject for teaching) to your M. Sc. degree. Total credit amount in subject of teaching  has to be minimum 60 after finishing both B.Sc and MSc. studies.

	

	1st spring semester
	TEA
	BS
	ECO
	

	                                     code
	cr
	TEA
	BS
a
	BS
g
	BS
b
	ECO
a
	ECO
b
	Subject

	Advanced information skills
	300002M
	
	
	o
	o
	o
	o
	o
	Tellus

	Immunobiology
	740369A
	3
	
	o
	
	
	
	
	Biochemistry

	Master of Science seminar (cont.)
	750696S
	4
	C
	C
	C
	C
	C
	C
	Biology

	Nature conservation and land use
	750603S
	3
	
	
	
	
	o
	o
	Thule

	Winter ecology and physiology 
	750625S
	6-8
	
	o
	
	
	o
	o
	Biology

	Thursday seminar in biology
	750618S
	2
	
	o
	o
	o
	o
	o
	Biology

	Biodiversity in boreal forests
	750627S
	3,5
	
	
	
	
	o
	o
	Zoology

	Ecological methods II
	750647S
	7
	
	
	
	
	C
	C
	Biology

	Ecosystem ecology
	750699S
	3
	
	
	
	
	
	o
	Botany

	Laboratory animal course for researchers
	040910A
	6
	
	
	
	
	
	
	Lab. Animal Centre 

	Functional animal ecology
	751678S
	6
	
	o
	
	
	o
	
	Zoology

	Identification of vertebrates in the field
	751642S
	2
	
	
	
	
	C
	
	Zoology

	Special course in aquatic invertebrates   
	751648S
	4-5
	
	
	
	
	o
	
	Zoology

	Advanced identification of animals
	751651S
	4-8
	
	
	
	
	o
	
	Zoology

	Comparative endocrinology
	751657S
	3
	
	o
	
	
	
	
	Zoology

	Preparation of an insect collection 
	751660S
	2-6
	
	
	
	
	o
	
	Zoology, museum

	Comparative animal physiology
	751684S
	8
	
	C
	
	
	
	
	Zoology

	Thermal biology and energetics
	755611S
	3
	
	o
	
	
	
	
	Zoology

	Community ecology
	755610S
	3-4
	
	
	
	
	C
	
	Zoology

	Molecule ecology
	755615S
	2-5
	
	
	
	
	o
	
	Zoology

	Special course in ornithology
	755614S
	2
	
	
	
	
	o
	
	Zoology

	Basic course  in hydrobiology
	754308A
	3
	
	
	
	
	o
	o
	Biology

	Final examination in hydrobiology
	754612S
	7
	
	
	
	
	o
	o
	Zoology/
Botany

	Stream ecology
	754620S
	5
	
	
	
	
	
	
	

	Specific topics on hydrobiology
	754621S
	2-4
	
	
	
	
	o
	o
	Zoology

	Advanced identification of plant species I 
	752608S
	6
	
	
	
	
	
	o
	Botany,
museum

	Plant evolution and systematics, exercises
	752609S
	2
	
	
	
	
	
	C
	Botany

	Advanced plant tissue culture
	756629S
	4
	
	
	
	o
	
	
	Botany

	Special course / Signal transduction in plants
	752691S
	4
	
	
	
	o
	
	
	Botany

	Seminar on special topics in botany
	752695S
	2-4
	
	
	
	o
	
	o
	Botany

	Plant ecophysiology in changing environments
	756604S
	5-10
	
	
	o*
	o*
	o*
	o*
	Botany

	Soil ecology
	756612S
	3-5
	
	
	
	
	
	o
	Botany

	Physiology of forest trees
	756615S
	4
	
	
	
	o
	
	
	Botany

	Secondary metabolism of plants
	756618S
	4
	
	
	
	o
	
	o
	Botany

	Evolutionary ecology of plant reproduction
	756619S
	2-4
	
	
	
	
	
	o
	Botany

	Plant adaptations to herbivory
	756621S
	2
	
	
	
	
	
	o
	Botany

	Stress physiology of plants
	756626S
	4
	
	
	
	o
	
	
	Botany

	Plant hormones
	756627S
	4
	
	
	
	o
	
	o
	Botany

	Soil biology
	756633S
	3
	
	
	
	o
	
	
	Botany

	Plant symbiosis
	756638S
	4
	
	
	o
	o
	o
	o
	Botany

	Special seminar in genetics
	753613S
	4
	
	
	o
	
	
	
	Genetics

	Basics in population genetics (ends)
	753614S
	8
	
	
	C
	
	o
	o
	Genetics

	Population genetic analysis of DNA (lec.)
	753616S
	4
	
	
	C
	
	
	
	Genetics

	Population genetic analysis of DNA (prac.)
	753631S
	6
	
	
	C
	
	
	
	Genetics

	Genomics and gene expression practicals
	753617S
	8
	
	o
	o
	
	
	
	Genetics

	Experimental course in molecular evolution
	753622S
	4
	
	
	o
	
	
	
	Genetics

	Bioinformatics
	753629S
	4
	
	
	o
	
	
	
	Genetics

	Genetic research seminar (ends)
	753630S
	2
	
	
	o
	
	
	
	Genetics

	Methods in genomics and genomics evolution
	753612S
	6
	
	
	
	
	
	
	Genetics

	Seminar in ecological and conservation genetics
	753692S
	4
	
	
	o
	
	o
	o
	Genetics

	Studies in geography
	
	25
	C**
	
	
	
	
	
	Geography

	Educational studies
	
	35
	C
	
	
	
	
	
	Education

	C Compulsory in the M.Sc. degree..

	o optional major course to the M.Sc. degree.

	C** TEA: choose studies in Geography (subject for teaching) to your M. Sc. degree. Total credit amount in subject of teaching  has to be minimum 60 after finishing both B.Sc and MSc. studies.

	

	1st summer
	TEA
	BS
	ECO
	

	                                      code
	cr
	TEA
	BS
a
	BS
g
	BS
b
	ECO
a
	ECO
b
	Subject

	Arctic ecology excursion
	750639S
	4
	
	
	
	
	o
	
	Biology

	Special course in ornithology
	755614S
	2
	
	
	
	
	o
	
	Zoology

	Excursion to Southern Finland or abroad
	752605S
	4-7
	
	
	
	
	o
	o
	Botany

	Arctic and alpine ecology
	752642S
	4
	
	
	
	
	
	o
	Botany

	Aquatic and littoral vegetation
	752677S
	3,5
	
	
	
	
	o
	o
	Botany

	Field course in plant ecological research on Bothnian Bay coast
	756639S
	3
	
	
	
	
	o
	o
	Botany

	M. Sc. - thesis
	75x602S
	20-40
	C
	C
	C
	C
	C
	C
	Zoo/Bot/Gen

	C Compulsory in the M.Sc. degree.

	o optional major course to the M.Sc. degree.




	

	2nd autumn semester
	TEA
	BS
	ECO
	

	                                    code
	cr
	TEA
	BS
a
	BS
g
	BS
b
	ECO
a
	ECO
b
	Subject

	Advanced information skills
	300002M
	
	
	o
	o
	o
	o
	o
	Tellus

	Master of Science seminar (cont.)
	750696S
	4
	C
	C
	C
	C
	C
	C
	Biology

	Advanced identification of plant species II
	752625S
	5-8
	
	
	
	
	
	o
	Botany

	M. Sc. -thesis
	75x602S
	20-40
	C
	C
	C
	C
	C
	C
	Zoo/Bot/Gen

	Master of Science final examinations
	75x699S
	10
	C
	C
	C
	C
	C
	C
	Zoo/Bot/Gen

	C Compulsory in the M.Sc. degree.

	o optional major course to the M.Sc. degree.

	

	2. spring semester
	TEA
	BS
	ECO
	

	                                  code
	cr
	TEA
	BS
a
	BS
g
	BS
b
	ECO
a
	ECO
b
	Subject

	Master of Science seminar (ends)
	750696S
	4
	C
	C
	C
	C
	C
	C
	Biology

	M. Sc. -thesis
	75x602S
	20-40
	C
	C
	C
	C
	C
	C
	Zoo/Bot/Gen

	Master of Science final examinations
	75x699S
	10
	C
	C
	C
	C
	C
	C
	Zoo/Bot/Gen

	Maturity exam
	750632S
	0
	C
	C
	C
	C
	C
	C
	Biology

	C Compulsory in the M.Sc. degree.





Master of Science studies 

Master of Science studies in ANIMAL ECOLOGY 
Total contents 120 cr, advanced courses in animal ecology at least 80 cr

	Compulsory studies:
	
	

	Practical training
	750615S
	5-9 cr

	Master of Science seminar
	750696S
	4 cr

	Master of Science final examinations
	751699S
	10 cr

	Master of Science - thesis
	755602S
	40 cr

	Maturity exam
	750632S
	0 cr

	Ecological methods II
	750647S
	7 cr

	Population ecology
	755607S
	7 cr

	Identification of vertebrates in the field
	751642S
	2 cr

	Community ecology
	755610S
	3-4 cr

	Animal behavior (if it is not in the B. Sc. degree)
	751666S
	5 cr

	
	
	

	Optional studies:
	
	

	Lectures on special topics in zoology
	751690S
	2-3,5 cr

	Structure of animal populations, conservation and biodiversity
	
	

	Biodiversity in boreal forests
	750627S
	3,5 cr

	Biodiversity in human changed environments
	750635S
	6 cr

	Field methods in freshwater biomonitoring
	754616S
	4 cr

	Advanced identification of animals
	751651S
	4-8 cr

	Preparation of an insect collection
	751660S
	2-6 cr

	Molecular ecology
	755615S
	2-5 cr

	Special course in ornithology
	755614S
	2 cr

	Metapopulation dynamics
	750604
	4 cr

	Biosciences:
	
	

	Molecular methods I
	750364A
	4 cr

	Basics of population genetics
	753614S
	8 cr

	Evolutionary- and behavioral ecology:
	
	

	Functional animal ecology (if not included in the B. Sc. - degree)
	751678S
	6 cr

	Avian reproductive biology
	755608S
	2 cr

	Evolution of life histories
	755609S
	4 cr

	Optimization and game theories
	750642S
	3 cr

	Natural resources and management
	
	

	Basic course in hydrobiology (if not included in the B. Sc. - degree)
	754308A
	4 cr

	Stream ecology
	754620S
	5 cr

	Specific topics on hydrobiology
	754621S
	4 cr

	Special course in aquatic invertebrates
	751648S
	4-5 cr

	Assessment and monitoring of the ecological status of water bodies
	754613S
	4 cr

	Special seminar in fish ecology
	754618S
	2-4- cr

	Special course in fish ecology
	754619S
	8 cr

	Wildlife management and game animal ecology (if not included in the B. Sc. - degree)
	751668S
	7 cr

	Reindeer biology
	751674S
	3 cr

	Nature conservation and land use
	750603S
	3 cr

	Arctic ecology excursion
	750639S
	4 cr

	Environmental impact assessment (EIA) and ecological inventory of natural resources
	750626S
	7 cr

	Legislation in environmental protection
	750616S
	5 cr




Master of Science studies ANIMAL PHYSIOLOGY
Total contents 120 cr, advanced courses in animal physiology at least 80 cr

	Compulsory studies:
	
	

	Practical training
	750615S
	5-9 cr

	Master of Science seminar
	750696S
	4 cr

	Master of Science final examinations
	753699S
	10 cr

	Master of Science - thesis
	757602S
	40 cr

	Maturity exam
	750632S
	0 cr

	Comparative animal physiology (if not included in the B. Sc. - degree)
	751684S
	8 cr

	Laboratory, instrumentation and measurement techniques (if not included in the B. Sc. - degree)
	750622S
	5 cr

	Advanced course in animal physiology
	751635S
	8 cr

	
	
	

	Optional studies (* marked compulsory):
	
	

	Physiological adaptation and ecophysiology
	
	

	Comparative animal physiology* (if not included in the B. Sc. - degree)
	751684S
	8 cr

	Thermal biology and energetics
	755611S
	3 cr

	Winter ecology and physiology (if not included in the B. Sc. - degree)
	750625S
	6-8 cr

	Laboratory animal course  for scientists
	040910S
	6 cr

	Studies in ecology that are considered in the major subject e.g.
	
	

	Evolution of life histories
	755609S
	4 cr

	Functional animal ecology
	751678S
	6 cr

	Cell physiology and cell biology
	
	

	Comparative animal physiology * (if not included in the B. Sc. - degree)
	751684S
	8 cr

	Comparative endocrinology
	751657S
	3 cr

	Thermal biology and energetics
	755611S
	3 cr

	Course in microscopic techniques
	750619S
	4 cr

	Laboratory, instrumentation and measurement techniques* (if not included in the B. Sc. - degree)
	750622S
	5 cr

	Neurobiology
	751636S
	3 cr

	Laboratory animal course  for scientists
	040910S
	6 cr

	
	
	

	Studies in genetics e.g.
	
	

	Experimental course of genomics and gene expression
	753617S
	8 cr

	Studies in biochemistry e.g.
	
	

	Radiochemistry and radiation safety, Immunobiology
	
	

	Studies in medicine
	
	

	Pharmacology and toxicology, Physiology
	
	



Optional studies can also include subject studies, if they have not been completed in the B.Sc. degree.
It is also possible to choose optional courses that support your studies from other specialisations. 
Courses shown can also be replaced with book exams. Additionally, there are lectures in varying subjects.


Master of Science studies in GENETICS
Total contents 120 cr, advanced courses in genetics at least 80 cr

Evolutionary genomics:
Bioinformatics, Genomics, Population genetics
Genetic diversity and genetic resources:
Genomics, Population genetics, Environmental genetics

	Compulsory studies:
	
	

	Practical Training
	750615S
	5-9 cr

	Master of Science seminar
	750696S
	4 cr

	Master of Science final examinations
	753699S
	10 cr

	Master of Science - thesis
	757602S
	40 cr

	Maturity exam
	750632S
	0 cr

	Studies in population genetics
	
	

	Basics in population genetics (if not included in the B. Sc. - degree)
	753614S
	8 cr

	DNA analysis in population genetics, lectures
	753616S
	4 cr

	DNA analysis in population genetics, exercises
	753631S
	6 cr

	
	
	

	Optional studies:
	
	

	Studies in bioinformatics
	
	

	Bioinformatics
	753629S
	4 cr

	Experimental course in molecular evolution
	753622S
	4 cr

	Studies in genomics
	
	

	Methods in genomics and genomics evolution
	753612S
	6 cr

	Experimental course of genomics and gene expression
	753617S
	8 cr

	Studies in environmental genetics- genetic resources
	
	

	Seminar in ecological and conservation genetics
	753692S
	4 cr

	Quantitative genetics and plant and animal breeding
	753694S
	6 cr

	Special seminar in genetics
	753613S
	4 cr

	Genetic research seminar
	753630S
	2 cr

	Human genetics
	753607S
	4 cr

	Studies from other subjects from e.g. ecology
	
	



If one plans to complete a Master of Science - degree in genetics, it is recommended that both Molecular evolution and Basics of population genetics are included already in the B.Sc. degree.



Master of Science studies in PLANT ECOLOGY
Total contents 120 cr, advanced courses in plant ecology at least 80 cr

	Compulsory studies:
	
	

	Practical training
	750615S
	5-9 cr

	Master of Science seminar
	750696S
	4 cr

	Master of Science final examinations
	753699S
	10 cr

	Master of Science - thesis
	757602S
	40 cr

	Maturity exam
	750632S
	0 cr

	Ecological methods II
	750647S
	7 cr

	Plant evolution and systematics, exercises
	752609S
	2 cr

	
	
	

	Optional studies:
	
	

	Special topics in plant ecology
	752667S
	2-5 cr

	Population and evolutionary ecology
	
	

	Metapopulation dynamics
	750604S
	4 cr

	Plant adaptations to herbivory
	756621S
	2 cr

	Evolutionary ecology of plant reproduction
	756619S
	2-4 cr

	Optimization and game theories
	750642S
	3 cr

	Ecophysiology and environmental ecology
	
	

	Soil ecology
	756612S
	3-5 cr

	Soil biology
	756633S
	3

	Nature conservation and land use
	750603S
	3 cr

	Plant ecophysiology in changing environments (if not included in the B. Sc. - degree)
	756604S
	5-10 cr

	Ecosystem ecology
	750631S
	3 cr

	Legislation in environmental protection
	750616S
	5 cr

	Environmental impact assessment (EIA) and ecological inventoring of natural resources
	750626S
	5 cr

	Restoration ecology
	756607S
	7 cr

	Field methods in freshwater biomonitoring
	754616S
	4 cr

	Basics in hydrobiology (if not included in the B. Sc. - degree)
	754308A
	4 cr

	Stream ecology
	754620S
	5 cr

	Assessment and monitoring of the ecological status of water bodies
	754613S
	4 cr

	Community ecology and biodiversity
	
	

	Structure and dynamics of plant communities
	756622S
	5 cr

	Arctic and alpine ecology 
	752642S
	4 cr

	Mire ecology
	752692S
	4 cr

	Macro fungi
	752616S
	3 cr

	Taxonomy and ecology of plants
	752656S
	2-6 cr

	Advanced identification of plant species I 
	752608S
	6 cr

	Advanced identification of plant species II 
	752625S
	5-8 cr

	Floristic inventory
	752672S
	2-5 cr

	Excursion to Southern Finland or abroad
	752605S
	4-7 cr

	Aquatic and littoral vegetation
	752677S
	3,5 cr

	Field course in plant ecological research on the Bothnian Bay coast
	756639S
	3 op

	Biodiversity in boreal forests
	750627S
	3,5 cr

	Biodiversity in human changed environments
	750635S
	6 cr

	
	
	

	Plant physiology:
	
	

	Secondary metabolism of plants
	756618S
	4 cr

	Animal ecology:
	
	

	Population ecology
	755607S
	7 cr

	Bioscience:
	
	

	Molecular methods I
	750364A
	4 cr

	Basics of population genetics
	753614S
	8 cr




Master of Science studies in PLANT PHYSIOLOGY
Total contents 120 cr, advanced courses in plant physiology at least 80 cr

Functional plant biology and biotechniques

	Compulsory studies:
	
	

	Practical training
	750615S
	5-9 cr

	Master of Science seminar
	750696S
	4 cr

	Master of Science final examinations
	752699S
	10 cr

	Master of Science - thesis
	756602S
	40 cr

	Maturity exam
	750632S
	0 cr

	Plant tissue culture (if not included in the B. Sc. - degree)
	752688S
	5 cr

	Advanced molecular plant physiology
	752682S
	9 cr

	
	
	

	Optional studies (* marked compulsory):
	
	

	Seminar on special topics in botany
	752695S
	2-4 cr

	Molecular plant physiology
	
	

	Advanced molecular plant physiology*
	752682S
	9 cr

	Special course/Signal transduction in plants
	752691S
	4 cr

	Plant hormones
	756627S
	4 cr

	Plant biotechnique
	
	

	Genetic transformation of plants
	756625S
	4 cr

	Plant tissue culture* (if not included in the B. Sc. - degree)
	752688S
	5 cr

	Advanced plant tissue culture
	756629S
	4 cr

	Plant hormones
	756627S
	4 cr

	Course in microscopic techniques
	750619S
	4 cr

	Applied plant biology
	
	

	Physiology of forest trees
	756615S
	4 cr

	Secondary metabolism of plants (if not included in the B. Sc. - degree)
	756618S
	4 cr

	Plant ecophysiology in changing environments (if not included in the B. Sc. - degree)
	756604S
	5-10 cr

	Stress physiology of plants
	756626S
	4 cr

	Plant symbiosis
	756338S
	4 cr




It is possible to choose optional courses from other specialisations. Offered course can also replaced for book exams. Plant physiology also offers varying special courses.

Teacher specialisation studies at the Master of Science degree
Total contents 120 cr, advanced courses in major (animal ecology, animal physiology, genetics, plant ecology or plant physiology) 60 cr. including Master of Science thesis (20-40 cr), maturity exam, Master of Science seminar and Master of Science final examinations. Minor teaching subject (geography, chemistry, psychology, health sciences) 35 cr and educational studies 35 cr.


Substituting compulsory studies
If student wants to substitute compulsory courses, one have to make official suit to working group on development of teaching. Equivalence decision will be case-specific.


Hydrobiology
Hydrobiology studies the community structure and ecological interactions of lakes, streams and marine environments as well as the systematics, morphology and physiology of aquatic organisms. Hydrobiology studies include biology of aquatic organisms, assessment and conservation of aquatic ecosystems and physics and chemistry of aquatic systems.
The aim of the studies is to train up to expertise in aquatic ecosystems and research. Give readiness to apply the knowledge in tasks related to water system utilisation, conservation and management. The aim is also to introduce students to the techniques and economics directed at aquatic environments. Basics in hydrobiology are also needed in environmental impact assessment and elaborate planning of aquatic environment utilisation.

Studying hydrobiology
Students can do minimum 25 credits studies in hydrobiology. Department of biology gives separate certificate signed by professor Timo Muotka. Study module consists of courses given by Department of biology (paragraph A and C), optional studies (paragraph D) and separate final book exam (paragraph E). Paragraph C compulsory studies include 750616S Legislation in environmental protection or optionally 488101A Environmental legislation. Paragraph B book exam is compulsory for the students who do not do subject studies in biology.


Hydrobiology study package: 

A. 780109P Basic chemistry							4 cr. 
(Also other combinations of chemistry studies can be accepted)

B. 750160P Minor subject examination in biology				4 cr.
Examination to students who do not take subject studies of the degree programme in biology. Has to be passed before taking studies C, D and E 
 
C. Compulsory studies in the hydrobiology study package: 
754308A Basic course in hydrobiology						3 cr.
750616S Legislation in environmental protection					5 cr.
or alternatively: 
488101A Environmental legislation						5 cr.
 
D. A minimum 15 credits from the following course units or other course units in the field of hydrology: 
751307A Field course in aquatic animals						4 cr.
754320A Stream ecology							4 cr.
754621A Specific topics on hydrobiology					4 cr.
752377A Aquatic and shore vegetation						3,5 cr.
751648S Special course in aquatic invertebrates					2-4 cr.
781625S Aquatic chemistry							4 cr.
754613A Assessment and monitoring of the ecological status of water bodies		4 cr.
754616S Field methods in freshwater biomonitoring				4 cr.

E. 754312A Final examination in hydrology					7 cr.


Hydrobiology studies start with the section A. and B. basic studies (or other study combinations in chemistry, biophysics or biology). Obligatory courses are lectured every second year. Section D optional studies can include courses from other faculties and other universities which is suited to the hydrobiology study module. These studies have to be agreed separately with the professor. Section E. books are agreed with the professor.
Responsible person for the hydrobiology studies: Prof. Timo Muotka.


Environmental studies
In the Faculty of Science it is possible to do study module in environmental protection 25 credits or environmental research 60 credits. Alternative modules and course descriptions can be found from the Faculty of science curriculum and Faculty of technology / Department of process and environmental engineering) curriculums.

Studies abroad
Department of biology has good connections to many European biology departments via ERASMUS exchange programme cooperation. NORDPLUS programme includes all Nordic universities and University of Oulu’s ISEP programme 50 North American universities. 
Besides passing courses students can also do their research training, project work or M.Sc. thesis in foreign research group. Students are economically supported with student financial aid and University exchange stipend during their exchange period. Foreign biology studies are accepted as part of the degree – however compulsory studies is recommended to settle with the responsible teacher before the students go to exchange. Amanuensis of the biology degree programme or International relations will give more information about the exchange opportunities. Amanuensis will help with the study plan and  application procedures. Yearly about 15 biology students study abroad 3-12 months time.  Most popular targets have been Glasgow, Aberdeen, Lund and Leiden.
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2.7 Final examination

Master of Science thesis (20 / 40 cr.)
Independent research work on a scientific subject in agreement with the responsible professor and under the supervision of the department. The supervisors may be professors of the department, docents and other teachers and researchers who have the docent’s status. The student may have several supervisors, the other supervisor may be from other department, university (also abroad) or from research institute. The student can also do the thesis from own topic. The subject must be agreed on with the professor in advance. The research work can contain fieldwork, laboratory work, theoretical work or work on collections in museum. The work always includes a literature survey. After having completed the thesis, the student writes the Maturity Exam. The dean will order the final examiners by the proposal of the professor. Department council accepts and grades the thesis on the basis of the final examiners’ opinions.
The thesis is graded from 1 (minimum for passing) to 5. 
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Lecture courses in the Degree Programme in Biology are mainly given in Finnish. However, lectures and practical exercises included in the Northern Nature and Environment Studies (marked as NNE in the description of the courses), a special study programme offered to foreign students, are held in English. All seminar sessions and individual tuition are offered in English to exchange students. 
 
Lecture courses and also most of the practical exercises are held throughout the academic year on a weekly basis. Field courses and short advanced courses are taught in intensive periods. Attendance at lectures is not compulsory, but students must participate in 80 % of the exercises.  
 
The lecture courses include a mid-term and/or a final exam. Final exams can be retaken twice. 
 
The comprehensive final exams and retakes of some of the course exams can be taken twice a month on Fridays starting at 8:15 am in auditorium YB211. The dates in academic year 2010-20110 are 10.9., 24.9., 8.10., 22.10., 5.11., 19.11., 3.12., 17.12.2010 ja 14.1., 28.1., 11.2., 25.2., 11.3., 25.3., 8.4., 29.4., 13.5., 27.5.2011

The students must register for the exams inWebOodi on weekend before each exam at the latest. 

The examinations are graded from 1 (minimum for passing) to 5. Some courses are graded as pass/fail. 

1/5 = Sufficient	(1,00 – 1,49)
2/5 = Satisfactory	(1,50 – 2,49)
3/5 = Good	(2,50 – 3,49)
4/5 = Very Good	(3,50 – 4,49)
5/5 = Excellent	(4,50 – 5,00)


The grades for the major and minor subjects are determined by calculating the average of the grades of individual courses, which are weighed by the number of credits: 
 
Satisfactory	2
Good	3
Excellent	5
 
The major subject includes not only the studies in the major subject but also the joint studies in biology (code 750***) and hydrobiology studies (code 754***). With bioscience students hydrobiology studies can be part of the ecology minor however the compulsory studies in ecology has to be done ( see details from the course structure diagram). Studies of 15 cr. or more entitles for the mark and grade of a minor subject in B.Sc. studies (minor in bioscience or ecology). Students are recommended to do minor subject as 25 cr. In B.Sc. studies the major has to be minimum 90 credits. For teacher students the minimum for the major is 70 cr. The remaining studies (below 15 cr.) are counted into “other studies”. The credits of the M.Sc. thesis are counted into the major subject studies but the grade of the M.Sc. thesis doesn’t affect the grade of the major subject studies. In ecological or physiological zoology the major subject studies are coded with 751*** and 755*** in ecological or physiological botany the major subject studies are coded with 752*** and 756*** and in genetics major subject studies are coded with 753*** and 757***. The grade is weighed by the number of credits in all majors. In M.Sc. studies the major has to be minimum 60 credits for teacher students and 80 credits for researcher students.
M.Sc studies for biology students in their major has to be advanced studies (code 75****S). If biology student has done subject or advanced studies (codes 75****A or 75****S) 
The optional minor subject for the biology students in M.Sc. degree are as follows (minimum 15 credits):
Zoology course codes 751*** and 755***
Botany course codes 752*** and 756***
Genetics course codes 753*** and 757***
The minor subject in biology is granted for other that biology students.
Studies of 15 cr. or more entitles for the mark and grade of a minor subject in biology. Studies are coded with 750***, 751*** and 752***, 753***, 754***, 755***, 756***and 757***. The grade is weighed by the number of credits.
Students get their study modules registered to their degree at the Faculty of Science’s study services secretary  Erja Vaarala.
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Course units by themes 
 
General biology and methodology: 

750103P		History of biology
750618S 		Thursday seminar in biology
750x22A/S 	Laboratory, instrumentation and measurement techniques 
750619S 		Course in microscopic techniques 
750340A		Basics of bioinformatics
750363A 		Biogeography
750307A		Evolution and systematics of organisms
750396A 		B.Sc.- seminar
750696S 		M.Sc. - seminar
751373A 		Identification of animals
751642S		Identification of vertebrates in the field
751651S		Advanced identification of animals
751660S		Preparation of an insect collection
752303A 		Identification of plant species
752x09A/S 	Plant evolution and systematics 
752337A 		Basic course in plant morphology
752x88A/S 	Plant tissue culture
756629S 		Advanced plant tissue culture
753104P 		Experimental course in general genetics 
753x07A/S 	Human genetics
753612S		Methods in genomics and genomics evolution
750629S 		Kaamos –symposium
 
Cell and molecular biology: 

750121P 		Cell biology
750364A 		Molecular methods I
750365A		Molecular methods II
751388A 		Animal physiology
751636S 		Neurobiology
751367A 		Developmental biology-histology
756625S 		Genetic transformation of plants 
753124P 		Concepts of genetics
753104P 		Experimental course in general genetics
753x17A/S 	Experimental course of genomics and gene expression
753327A		Molecular evolution
753622S		 Experimental course in molecular evolution
753629S		 Bioinformatics
753630S 		Genetic research seminar
753612S		Methods in genomics and genomics evolution

Physiology: 

751388A 		Animal physiology
751635S 		Advanced course in animal physiology
751636S 		Neurobiology
751x57A/S		Comparative endocrinology
751x84A/S		Comparative animal physiology
755x11A/S		Thermal biology and energetics
752345A		Basics of functional plant biology
752682S 		Advanced molecular plant physiology
752691S 		Special course/Signal transduction in plants
756615S 		Physiology of forest trees
756x04A/S 	Plant ecophysiology in changing environments
756x38A/S		Plant symbiosis
756618S 		Secondary metabolism of plants
756626S 		Stress physiology of plants
756627S 		Plant hormones

Ecology: 

750124P 		Basics of ecology
750347A		Ecological methods I 
750647S 		Ecological methods II
750631S		Ecosystem ecology
751306A 		Field course in terrestrial animals
751307A 		Field course in aquatic animals 
750336A 		Evolutionary ecology 
751x66A/S 	Animal behaviour
755313A		Field identification of birds
755607S 		Population ecology
755x10A/S 	Community ecology
755608S		Avian reproductive biology
755614S		Special course in ornithology
755615S		Molecular ecology
752300A 		Plant ecology
752304A 		Field course in ecological botany
754618S 		Research seminar in fish ecology
754619S		 Special course in fish ecology
756612S 		Soil ecology
756633S		Soil biology
756639S 		Field course in plant ecological research on the Bothnian Bay coast
752667S 		Special topics in plant ecology

Population biology: 

750124P 		Basics of ecology
750347A 		Ecological methods I 
750604S		Metapopulation dynamics
750647S 		Ecological methods II
752300A 		Plant ecology
752321A 		Conservation of biodiversity
756323A 		Plant population biology
753x14A/S 	Basics in population genetics 
753616S 		DNA analysis in population genetics, lectures
753631S 		DNA analysis in population genetics, practicals
753692S		Seminar in ecological and conservation genetics

Evolutionary biology and systematics: 

750642S 		Optimization and game theories
750307A		Evolution and systematics of organisms
755312A 		Evolution, systematics and morphology of animals, practicals
750336A 		Evolutionary ecology
751x66A/S 	Animal behavior
751x78A/S 	Functional animal ecology
755609S 		Evolution of life histories
752609S 		Plant evolution and systematics, exercises
752656S 		Taxonomy and ecology of plants
756619S 		Evolutionary ecology of plant reproduction
753327A		Molecular evolution
753622S 		Experimental course in molecular evolution
756615S 		Molecular ecology

Environmental studies: 

750x03A/S 	Nature conservation and land use
750x99P/A 	Optional examinations in environmental protection 
750627S 		Biodiversity in boreal forests 
750635S 		Biodiversity in human changed environments
750x16A/S 	Legislation in environmental protection
750604S		Metapopulation dynamics
750631S 		Ecosystem ecology
754308A		Basic course in hydrobiology
754x20A/S 	Stream ecology
754621S		Specific topics on hydrobiology
754616S 		Field methods in freshwater biomonitoring 
754613S 		Assessment and monitoring of the ecological status of water bodies
751388A 		Animal physiology
751x68A/S 	Wildlife management and game animal ecology 
750626S 		Environmental impact assessment (EIA) and ecological inventory of natural resources
754612S 		Final examination in hydrobiology
752321A 		Conservation of biodiversity
752x22A/S 	Effects of air pollutants on plants
752175P 		Environmental ecology 
753692S		Seminar in ecological and conservation genetics
756607S 		Restoration ecology
		Special seminars

Variable themes, possibly in the field of environment: 

750x39A/S		Arctic ecology excursion
751690S 		Lectures on special topics in zoology
753613S 		Special seminar in genetics
		Optional examinations
752695S		Seminar on special topics in botany
750x99P/A/S	Optional examinations in environmental protection 
752667S 		Special topics in plant ecology


Agriculture and forestry: 

751x68A/S 	Wildlife management and game animal ecology
751674S 		Reindeer biology
752304A 		Field course in ecological botany
752x16A/S 	Macro fungi 
752359A 		Plant ecology of forestry
756615S 		Physiology of forest trees
752394A 		Economic plants
753x94A/S		Quantitative genetics and plant and animal breeding

Northern studies: 

751306A 		Field course in terrestrial animals 
751307A 		Field course in aquatic animals 
752304A 		Field course in ecological botany 
750x25A/S 	Winter ecology and physiology
750627S		Biodiversity in boreal forests
752x42A/S 	Arctic and alpine ecology
752672S 		Floristic Inventory
752692S		Mire ecology
750x39A/S 	Arctic ecology excursion

Hydrobiology: 

754x20A/S 	Stream ecology
754308A 		Basic course in hydrobiology
754621S 		Specific topics on hydrobiology
754609S 		Basic methods in hydrobiology
754612S 		Final examination in hydrology
754616S 		Field methods in freshwater biomonitoring 
754613S 		Assessment and monitoring of the ecological status of water bodies
754618S 		Research seminar in fish ecology
754619S 		Special course in fish ecology
751307A 		Field course in aquatic animals
751648S 		Special course in aquatic invertebrates
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