Source: IBO web site (http://www.ibo-info.org/)
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1985~1989 Fhjly ~ PRy & Pt

UNESCO =% = Czechoslovakia = && u u
1989 =4~ IBO (Prague and Brno)

Year Country (City) Number of participating countries
1990 Czech Republic (Olomouc) 6
1991 Russia (Machatskala) 9
1992 Slovak Republic (Poprad) 12
1993 The Netherlands  (Utrecht) 15
1994 Bulgaria (Varna) 18
1995 Thailand (Bangkok) 22
1996 Ukraine (Artek) 23
1997 Turkmenistan (Ashgabat) 28
1998 Germany (Kiel) 33
1999 Sweden (Uppsala) 36
2000 Turkey (Antalya) 38
2001 Belgium (Brussels) 38
2002 Latvia (Riga) 40
2003 Belarus (Minsk) 41
2004 Australia (Brisbane) 40
2005 China (Beijing) 50

Source: IBO web site (http://www.ibo-info.org/) 2
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The International Biological Olympiad (IBO) is a competition for secondary
school students who are interested in biology. The sole purpose of this
competition is:

a) to stimulate active interest in biological studies by the creative solution of
biological problems,

b) to promote exchange of ideas and materials about biology education,

C) to promote regular international contacts between biology students,

d) to establish friendly relations among young people from different countries
and thus to stimulate cooperation and understanding between nations.
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Source: IBO web site (http://www.ibo-info.org/); Taiwan IBO web site (http://www.becc.nsysu.edu.tw/_ibo/index.php) 3
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IBO R+ F E

17 | 2006 | Argentina Rio Cuarto | 9-16 July www.ibo2006.0org.ar
18 | 2007 | Canada Saskatoon | 15-22 July

19 | 2008 | India (preliminary application)
20 | 2009 | Korea (preliminary application)
21 | 2010 | Kazakhstan (preliminary application)
22 | 2011 | Chinese Taipel (preliminary application)
23 | 2012 | Cyprus (preliminary application)
24 | 2013 | Finland (preliminary application)
25 | 2014 |lIran (preliminary application)

Source: Taiwan IBO web site (http://www.becc.nsysu.edu.tw/_ibo/index.php)
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The International Biolagy Olyrpiad (IBO) is a
competition for secondary school students. Thair
skillz in tackling biclogical problems, and dealing CORDOBA
with biclogical experiments are tested. Interest in
biolagy, inventiveness, creativity and perseverance
are necessary,

Every participating country sends four students, who

llﬂ‘.w lqw ' ' are the winners of the respecive national
1_- LN \

Y= 4 46 =)
Bl =:]
Y'::Ll.l:l.RT'ﬁ' %
: ' 2 SEIBITE
competitions. They are to be accormpanied by two
tear leaders as representatives of each country, ERDS 2 =

In bringing together gifted students, the IBD tries to ATRES CITY
challenge and stimulate thesze students to expand

their talents and to promote their career as a / \ \Nl/
scientist, so biology talents do not get lost. The z :
Olyrnpiad also is focussing on biolagy as a beauotiful

and valuable subject. Many biclogical topics like
ethology and ecology stress the importance of
biclagy for society, especially iterns such as nature
preservation andfar enviranmental protecion,

The olyrmpiad offers the opportunity to compare the
syllabuses and educational trends in biclogy in
different countries. This is wuseful inforrnation to
irmprove biology education an a national level.

Many institutions are involved in the organization of
the national clympiad:  ministry of  education,
industry, teachers' associations, universities, NEWS
zchoals,

Contacts between thesze institutions will lead to a
better understanding and cormmunication about their @ Information
respective activities in the field of biclogy,

Argentina will be the country which organize the IBO
in Z00&, We expect a good cornpetition and to share ® Event Program
the same zpirit,
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IBO z\#2&E[E| (Theoretical part)

Content Theoretical part of the IBO

(1) Concentrate on biological concepts applied to the majority of organisms

(2) The majority of questions should test students' understanding, science
process skills and application of their biological knowledge.

(3) The questions testing only knowledge should be as few as possible

(4) Questions concerning Principles of Scientific Reasoning and Principles of
Biological Methods should be included in the Theoretical test.

| Cell biology : (20%)
Structure and function of cells
*Chemical components
- monosaccharides; disaccharides; polysaccharides
- lipids
- proteins: amino acids, three letter symbol; structure
+ chemical classification of proteins
+ functional classification of proteins: structural proteins and enzymes
- enzymes
+ chemical structure: apoenzyme and coenzyme
+ model for enzyme action: enzyme binds with substrate
+ denaturation + nomenclature
- nucleic acids: DNA, RNA
- other important compounds
+ ADP and ATP, NAD* and NADH, NADP* and NADPH
*Qrganelles
Nucleus
- nuclear envelope - (nucleohyaloplasm) - chromosomes - nucleoli
Cytoplasm
- cell membrane - hyaloplasm - mitochondria - endoplasmatic reticulum
- ribosomes - Golgi apparatus - lysosomes - vacuole membrane
- proplastides - plastides
+ chloroplasts, chromoplasts, leucoplasts (e.g. amyloplasts)
Plant cells are surrounded with a cell wall
*Cell metabolism
- breakdown of carbohydrates
+ anaerobic break down (anaerobic respiration) of glucose: glycolysis
+ aerobic break down (aerobic respiration) of glucose: glycolysis
Citric acid cycle

Oxidative phosphorylation
- dissimilation of fats and proteins -assimilation
+ photosynthesis + light reaction + dark reaction (Calvin cycle)
*Protein synthesis
- transcription - translation - genetic code
*Transport through membranes
- diffusion - osmosis, plasmolysis - active transport
*Mitosis and meiosis
- cell cycle: interphase (replication) and
mitosis (prophase - metaphase - anaphase - telophase)
- chromatids, equatorial plate, haploid and diploid, genome, somatic
and generative cells, gamete, crossing over
- meiosis | and meiosis Il

Microbiology
*Prokaryotic cell organization
*Morphology
*Phototrophy and chemotrophy

Biotechnology
*Fermentation
*Genetic manipulation of organisms

[l Plant anatomy and physiology (15%)
Structure and function of tissues and organs involved in:
*Photosynthesis, transpiration and gas exchange
- leaf : structure; function stomata
*Transport of water, minerals and assimilates
- root: structure (endodermis)
- stem: structure (vascular bundles)
*Growth and development
- apical meristem and cambium - germination
*Reproduction (ferns and mosses included)
- asexual reproduction (clone forming)
- sexual reproduction
+ structure of flowers + pollination + double fertilization
- alternation of generation in seed plants, ferns and mosses

Source: IBO web site (http://www.ibo-info.org/)



IBO z\#2&E[E| (Theoretical part)

[l Animal anatomy and physiology (25%)
Structure and function of organs and tissues involved in
*Digestion and nutrition
- digestive tract (including liver, gall bladder and pancreas)
- mechanical and chemical breakdown of food
- absorption - food components
(water, minerals, vitamins, proteins, carbohydrates and fats)
*Respiration
- breathing mechanism - gas exchange - respiratory organs
*Circulation
- blood: blood plasma, red blood cells, white blood cells, blood platelets
- blood circulation: arteries, capillaries, veins, heart
- lymphatic system: tissue fluid, lymph
*Excretion
- structure of the renal system - urine production
*Regulation (neural and hormonal)
- nervous system - endocrine system
*Reproduction and development
- structure and function of male and female reproductive systems
- ovulation and menstrual cycle - fertilization
- formation of ectoderm, mesoderm, endoderm
- embryonic membranes
*Immunity - antigens, antibodies

IV Ethology (5%)
* Methodology of ethology
* Innate and learned behavior
* Communication and social organization
* Foraging behavior
* Defensive behavior
* Mating systems and parental care
* Biorhythms

V Genetics and Evolution (20%)
*Variation: mutation and modification
*Mendelian inheritance
- monohybrid cross - dihybrid cross - polyhybrid cross
*Multiple allelism, recombination, sex linkage
*Hardy-Weinberg principle
*Mechanism of evolution
- mutation - natural selection - reproductive isolation - adaptation - fitness

VI Ecology (10%)
*Individual Organisms
- unitary and modular organisms
*Population
- population structure + dispersion, age, size and sex structure
- population dynamics
+ birth rate, death rate
+ exponential and logistic growth, carrying capacity
- population regulation + metapopulation dynamics
*Biotic communities
- species richness and diversity
- niche, competition exclusion principle
- interspecific interactions + competition, predation, symbiosis
- community dynamics + succession
- terrestrial biomes
- aquatic biomes
*Ecosystems
- trophic structure + food webs
- trophic levels + producers, consumers, decomposers
- energy flow
- productivity
- matter flux through ecosystems
- global biogeochemical cycles
*Biosphere and man
- human population growth
- pollution
+ threats of biodiversity
+ in situ conservation
+ ex situ conservation

VIl Biosystematics (5%)
Structure and function, evolutionary and ecological relationships among
typical organisms in the following groups. Knowledge of scientific terms will
not be required for successful solution of the tasks. However, competitors
should know what the named representatives of genera mentioned below
look like.
Domain Archaea, Domain Bacteria, Domain Eukarya
Kingdom Protista, Kingdom Fungi, Kingdom Animalia

10

Source: IBO web site (http://www.ibo-info.org/)
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=eaasE| (Practice part)

Basic Skills for the Practical Part of the IBO
The IBO practical examination should concentrate on the evaluation
of competitors for their ability to solve given biological problems using
the following skills.
| Science Process skills
1 Observation
2 Measurement
3 Grouping or classification
4 Relationship finding
5 Calculation
6 Data organization and presentation: graphs, tables, charts, diagrams,
photographs
7 Prediction / projection
8 Hypothesis formulation
9 Operational definition: scope, condition, assumption
10 Variable identification and control
11 Experimentation: experimental design, experimenting, result/data
recording, result interpretation and drawing conclusions.
12 Representing numerical results with appropriate accuracy
Il Basic biological skills
1 Observation of biological objects using magnifying glasses
2 Work with a microscope (objective max. 45 x)
3 Work with a stereomicroscope
4 Drawing of preparations (from a microscope, etc.)
5 Exact description of a biological drawing using tables of biological
terms marked with a numerical code
[ll Biological methods
Competitors in the IBO should know the following methods and be
able to use them.
A Cytological methods
1 Maceration and squash technique
2 Smear method
3 Staining of cells and slide preparation
B Methods to study plant anatomy and physiology
1 Dissection of plant flower and deduction of flower formula
2 Dissection of other plant parts: roots, stems, leaves, fruits
3 Free - hand sectioning of stems, leaves, roots
4 Staining (for example lignin) and slide preparation of plant tissues
5 Elementary measurement of photosynthesis
6 Measurement of transpiration

C Methods to study animal anatomy and physiology
1 Dissection of arthropods and annelids
2 Whole - mount slide preparation of small invertebrates
3 Elementary measurement of respiration
D Ethological methods
1 Determination and interpretation of animal behavior
E Ecological and environmental methods
1 Estimation of population density
2 Estimation of biomass
3 Elementary estimation of water quality
4 Elementary estimation of air quality
F Taxonomic methods
1 Use of dichotomous keys
2 Construction of simple dichotomous keys
3 Identification of the most common flowering-plant families
4 |dentification of insect orders
5 Identification of phyla and classes of other organisms
IV Physical and chemical methods
1 Separation techniques: chromatography, filtration, centrifugation
2 Standard tests for monosaccharides, polysaccharides, lipids,
protein (Fehling, I, in Kl (aq), biuret)
3 Titration
4 Measuring quantities by drip and strip methods
5 Dilution methods
6 Pipetting, including use of micropipettes
7 Microscopy, including use of counting chambers
8 Determination of absorption of light
9 Gel electrophoresis
V Microbiological Methods
1 Preparing nutrient media
2 Aseptic techniques (flaming and heating glass material)
3 Inoculation techniques
VI Statistical methods
1 Probability and probability distributions
2 Application of mean, median, percentage, variance, standard
deviation, standard error, T test, chi-square test
VIl Handling equipment
Due to differences in the equipment between participating countries,
these skills can only be evaluated if the competitors have been
informed beforehand about the algorithm, how to use the equipment,12
how to proceed with a particular experiment, ...etc.
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1B 7 & The philosophical aspects for science
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Evolution!
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fE 9 = The Universe in a Nutshell (S Hawking)
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