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Salutatory word of the 

 

President of Republic of Belarus 

A.G.Lukashenko 
 

 
Dear participant of Olympiad, honorable guests! 

 

 

I am very happy to welcome all of you, who won the right to participate in the 

14
th
 International biology Olympiad and to thank the International coordination 

committee for the decision to carry out this prestigious forum in Republic of Belarus.  

We are very pleased to recognize, that organization of International biology 

Olympiad in Minsk indicates on recognition of success of Byelorussian schoolboys at 

the previous Olympiads. 

What may be more beautiful than the want of knowledge and willing to more 

complete capture of intellectual conquests of mankind! 

The competition of the brains is always the engine of the human, cultural and 

economical development and progress. 

This International forum is the most important event for further development of 

biological education in schools in Belarus and all over the world. 

Dear young friends, you come together here in Minsk to compete using your 

knowledge with other fellow. You choose for yourself one of the most intriguing 

fields of knowledge since biology now brings us constantly new, fantastic 

discoveries on the miracles of life on our planet Earth. 

It is not necessary for me to tell you, the experts in this field, how important 

today cognition in biology and relative disciplines, to understand the effect of human 

activities on environment and to undertake some steps for protection of nature. 

Biology is one of the most important scientific fields of XXI century. It is the 

basis for the development of pharmacology and medicine, agriculture and protection 

of environment, as well as for other fields that are using the discoveries in 

biotechnology. 

Nobel prize winner in physics Pascal de Genen, according to his own 

confession, who discovered for himself biology to late, noticed:  
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«Biology is the only concrete science and everyone can get benefits from studies 

of the basis in this field. Biology develops our abilities to observe, compare and 

make experiments». 

Dear boys and girls! 

You are representing your countries at the 14
th
 International biology Olympiad 

and therefore you are belonging to the best. 

Olympiad, first of all, is competition, and everyone wants to be successful or 

even to become a winner. The victory is important, however not less important is the 

other old Olympic principle: «The main is not a victory, but participation». You 

have a unique chance to feel in the full extent of oneôs power the «luxury of human 

communication», the possibility to find new friends among representatives of 

different countries, to tie new friendship contacts, which will help you to build 

peaceful and deserving of Human future on our planet. Donôt miss this chance. 

You applied a lot of efforts to become the participants of this Olympiad, and we 

are hope that this Olympiad exonerate your expectations and everyone will be able 

to find correct ratio between friendship and success.  

I am sure, that we all consider this Olympiad not only as instrument for youth 

motivation for huge steps in biological science. We also attribute this Olympiad to 

the International events that facilitate strengthening of friendship and brotherhood, 

contribute to the convergence of peoples and cultures. 

Participating in the main program of Olympiad, you will be also able to 

acquaint   with memorial historical places, make excursions to the natural national 

parks and museums of Republic. 

Let me in conclusion to express acknowledgements to all who helped to 

organize this Olympiad.   

Let success accompany all participants! 
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Salutatory word of the Minister of Education of  
 

Republic of Belarus  
 

Brigadin P.I. 
 

Dear participants of Olympiad! 

Ladies and Gentlemen! 

 

Cordially welcome you on hospitable Byelorussian earth! We are very happy to 

see here in Minsk, the capital of Belarus, the winners of the national Olympiads, 

honorable teachers, coordinators, scientists, the members of international jury, 

observers. Here, at 14
th
 International biology Olympiad we have representatives from    

58 states (more than at previous Olympiads), the observers from 11 countries are 

present. 

Taking this chance, I am expressing my sincere thanks to all organizers of 

International Olympiad. 

Dear participants of Olympiad! 

You are the best confirmation of the fact, that today considerable part of the 

young generation accepts excellent learning as a sign of distinction and ready to 

bring benefits to own country and therefore, deserve of state support.  

In our Republic, we developed the state program «Talented children», the main 

direction of activity of which is the maximal development of abilities of students and 

youth, satisfaction of their educational inquiries, finding of talented children, 

organization of their education and learning.  

The intent attention to realization of this program is paid by the head of state ï 

Lukashenko Alexander Grigorievitch. According his initiative, it was created and 

successfully functioning the special fund of the President of Republic of Belarus 

directed to social support of talented pupils and students. 

This important intellectual forum gathered from all over the world talented 

children ï the future biologists. The main task of our Olympiad is to present a unique 

opportunity to talented students to check their abilities in solving theoretical 

questions and doing experiments, as well as to create conditions for multiple 

friendship contacts, despite of national, religious, and cultural differences. You will 

make interesting excursions to the prohibited places of our small, but beautiful 

Republic. 
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The 14
th
 International biology Olympiad is taking place at the beginning of 

XXI  century that is going to be the century of biology. I hope that Olympiad 

will give you new knowledge, enrich you with new ideas and become a start for 

your future scientific carrier. 

Dear participants, you are already proved that in the field of biology you 

did much more than it is necessary according to school programs. Delightful is 

your thirst to knowledge, research approach and the abundance of discoveries of 

our young scientific generation. 

We are living during wonderful time of unexpected perspectives opening 

the new fields of science and technology. 

Biology today is one of the most roughly developing sciences of the 

contemporaneity, accumulating the knowledge necessary for survival and further 

development of humanity. Great contribution in studies on hydrobiology, 

ecology, biotechnology and genetics has been done by Byelorussian scientists. 

The wide International cooperation of biologists from over the world led to 

fascinating discovery of mankind ï elucidation of human genome, our «life 

book». 

However, the scientists from all countries are not able to eliminate the 

worried voice of anxiety: would not be the understanding of benefits of using of 

this discovery and ability to manipulate it the reason of further sharpening of the 

existing in the world segregation and inequality? 

The best way to solve this problem is close cooperation between scientists 

of all countries and assurance that science and all itôs applications in an equal 

degree are responsible, as bringing blessing to all human family. 

Many of you also will apply your knowledge to the opening of secrets of 

nature, explanation of the lows of surrounded world and understanding of our 

place in this world. I am sure that in this hall we have future stars of biology, 

whose great discoveries become well known not only in their countries, but all 

over the world. 

Dear participant, I hope that your stay in Belarus will leave the pleasant 

memories for all your life. 

I wish you success at Olympiad, new discoveries and victories! 

The 14
th
 International Olympiad of schoolboys is announced to be open!
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Salutatory word of the chairmen of  

 

the Scientific committee  

 

Lysak V.V. 

 

Dear Jury members, Participants, Observers, and Guests! 

 

On behalf of the Organizing committee of the 14
th
 International Biology 

Olympiad let me cordially welcome all participants and guests. 

We are very happy, that in this year Olympiad is taking place in 

Belarus. Minsk, the capital of Belarus, is the biggest and beautiful 

city in the center of our country. Minsk is intersection of the ways to 

Russia cities, Central, West and North Europe. Being completely 

destroyed during World War II, Minsk now is the mod ern european 

city.  

         The 14
th
 IBO will be held at the Biological Faculty, which was founded in 

1921. Soon, after opening, Biology Faculty became one of the main basises for 

the development of biological science and the support of scientific progress 

during the period of the Soviet Ages in Belarus and up to now. The Byelorussian 

State University now is the modern european center of education, research in 

different branches, development of education and science and public relations.  

We are sure that Olympiad, organized by Organizing Committee, will be 

worm and happy for all our guests. Traditionally, Byelorussian hospitality 

guaranties interesting and diverse program of your stay here. 

We have been preparing our Meeting with great hope and enthusiasm. Let it 

be the successive chance for fruitful work and communication with the new 

generation of participants of International Biology Olympiad from all over the 

world.  
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Information about IBO ? 

 

The International Biology Olympiad (IBO) is a competition for 

secondary school students. Their skills in tackling biological 

problems, and dealing with biological experiments are tested. Interest 

in biology, inventiveness, creativity and perseverance are necessary.  

Every participating country sends four students, who are the winners 

of the respective national competitions. They are to be accompanied 

by two team leaders as representatives of each country.  

In bringing together gifted students, the IBO tries to challenge and 

stimulate these students to expand their talent s and to promote their 

career as a scientist, so biology talents do not get lost. The olympiad 

also is focussing on biology as a beautiful and valuable subject. Many 

biological topics like ethology and ecology stress the importance of 

biology for society, especially items such as nature preservation 

and/or environmental protection.  

The olympiad offers the opportunity to compare the syllabuses and 

educational trends in biology in different countries. This is useful 

information to improve biology education on  a national level.  

Many institutions are involved in the organization of the national 

olympiad: ministry of education, industry, teachers' associations, 

universities, schools.  

Contacts between these institutions will lead to a better 

understanding and comm unication about their respective activities in 

the field of biology.  

The first international biological competition between Czechoslovakia 

and Poland from 1985 to 1989 provided ground for the future IBO 

proper.  

Positive experience during international olym piads in other natural 

sciences and mathematics led to the idea of starting an international 

biology olympiad. So UNESCO asked the former Czechoslovakia to 

take the initiative.  

Six interested countries (Belgium, Bulgaria, Czechoslovakia, German 

Democratic Republic, Poland and the Soviet Union) founded the IBO 

in 1989 (Prague and Brno) and participated in the first IBO which 

was held in Olomouc in July 1990. Notwithstanding some initial 

difficulties, this olympiad was a great success and it was decided to 



 

 Report on the 14 th  IBO ð Minsk, Belarus  

9 

continue with the IBO. In subsequent olympiads the number of 

participating countries increased rapidly.  

Year Country  City  
Number of participating 

countries  

1990 Czechoslovakia  Olomouc 6 

1991 Russia Machatskala  9 

1992 Czechoslovakia  Poprad 12 

1993 
The 

Net herlands  
Utrecht  15 

1994 Bulgaria  Varna  18 

1995 Thailand  Bangkok  22 

1996 Ukraine  Artek  25 

1997 Turkmenistan  Ashgabat  28 

1998 Germany  Kiel  33 

1999 Sweden Uppsala  36 

2000 Turkey  Antalya  38 

2001 Belgium  Brussels  38 

2002 Latvia  
Jurmala -

Riga 
40 

2003 Belarus  Minsk  41 

Immediately after the first olympiad, a Coordinating Center was 

established in Prague and every winter a meeting of appointed 

coordinators assembles in this center to prepare new proposals and 

improve regulations, the content, and preparat ions of future 

olympiads, etc.  
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2. ORANIZATIONAL QUE STIONS  
 

Organizing Committee 
 

Brigadin Piotr Ivanovitch  - Chairman 

(Minister of Education of Belarus) 

  

Zhuk Alexandr Ivanovitch  - Vice-chairman 

(First vice-minister) 

  

Farino Kazimir Stepanovitch - Vice-chairman 

(Vice-minister) 

  

Kozulin Alexandr Vladislavovitch  - Vice-chairman 

(Rector of Belarus State University) 

  

Romanovets Galina Stepanovna - secretary 

(Head inspector of Ministry of education) 

  

Butrim Georgy Alexeevitch - member 

(Head of social and pedagogical labor department of Ministry of education) 

  

Gavrilov Valery Leonidovitch  - member 

(Head of financial department of Ministry of education) 

  

Gapanovitch Boris Adamovitch - member 

(Vice-head of secondary education department of Ministry of education)  

  

Zaitseva Lidia Ivanovna - member 

(Head of assistance department of Ministry of education) 

  

Ivchenkov Viktor Ivanovitch  - member 

(Adviser of Minister of education) 

  

Listopad Nikolay Izmailovitch  - member 

(Director of department of Ministry of education) 

  

Lysak Vladimir Vasilievitch  - member 

(Dean of biological faculty of Belarus State University) 

  

Maximova Natalia Pavlovna - member 

(Chair of department of genetics of BSU) 

  

Makarenkova Galina Grigorievna - member 
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(Head of preschool training department of Ministry of education) 

  

Parhomenko Vladimir Pavlovitch - member 

(Director of National educational Institute) 

  

Subotskaya Lidia Ivanovna - member 

(Head of socio-economic development department of Ministry of education) 

  

Tavgen Oleg Ignatievitch - member 

(Head of Academy of post-graduate education) 

  

Tihonov Vladimir Jurievitch  - member 

(Head of international contacts department of Ministry of education) 

  

Scherbo Vladimir Konstantinovitch - member 

(Head of secondary education department of Ministry of education) 
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Scientific Committee  
 
Lysak Vladimir Vasilievitch  - Dean of biological faculty of Belarus State 

University (chairman of the Committee). 

 

Maximova Natalia Pavlovna - Chair of department of genetics of BSU (vice-

chairman of the Committee). 

 

Usanov Sergey Alexandrovitch ï Chair of the department at the Institute of 

Bioorganic Chemistry, doctor of sciences, professor (vice-chairman of the 

Committee). 

  

Romanovets Galina Stepanovna - Head inspector of Ministry of education of 

Republic of Belarus (member of the Committee). 

 

Burko Leonid Dmitrievitch ï chair of the department of zoology, ph.d. 

(member of the Committee). 

 

Grinchik Vasily Vitalievitch  ï Chair of the department of common ecology 

and methods of schooling of biology of BSU, ph.d. (member of the Committee). 

 

Buga Sergey Vladimirovitch ï professor of the department of zoology of BSU, 

doctor of sciences (member of the Committee). 

 

Shalapyonok Elena Semenovna ï docent of the department of zoology BSU, 

ph.d. (member of the Committee). 

 

Zink evitch Vadim Anatolievitch ï docent of the department of zoology BSU, 

ph.d. (member of the Committee). 

 

Sandakov Dmitri Borisovitch ï docent of the department of physiology of 

human and animals of BSU, ph.d. (member of the Committee). 

 

Chernik Vladimir Vla dimirovitch  ï docent of the department of botany of 

BSU, ph.d. (member of the Committee). 

 

Sautkina Tamara Alexandrovna ï docent of the department of botany of BSU, 

ph.d. (member of the Committee). 

 

Kakhnovitch Ludmila Vasilievna  ï docent of the department of the 

department of physiology and biochemistry of plants of BSU, ph.d. (member of 

the Committee). 

 

Zeldakova Rimma Anatolienva ï docent of the department of microbiology of 

BSU, ph.d. (member of the Committee). 
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Pesnyakevitch Alexander Georgievitch ï docent of the department of 

microbiology of BSU, ph.d. (member of the Committee).  

 

Mokhoreva Svetlana Ivanovna - docent of the department of biochemistry, 

ph.d. (member of the Committee). 

 

Grinev Vasily Victorovitch  ï assistant of the department genetics, ph.d. 

(member of the Committee).  

 

Korenôkov Andrey Eduardovitch ï lector of the department of physiology and 

biochemistry of plants of BSU (member of the Committee). 

 

Grineva Irina Alexandrovna  ï junior scientific researcher of the department of 

genetics of BSU (member of the Committee). 

 

Russkikh Ivan Anatolievitch  ï scientific researcher of the department of 

genetics of BSU (member of the Committee). 

 

Harnostai Ivan Nikolaevitch ï post graduate student of the Institute of 

bioorganic chemistry of NAS of Belarus (member of the Committee). 
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National committee of the authors of tasks and experts  
 

Chairman ï Chair of department of genetics of BSU, ph.d. Maximova N.P. 

 

Theoretical tour 
1. Group «Biology of cell»: 

Orel N.M. ï docent of the department of biochemistry, ph.d.  

Pesnyakevitch A.G. ï docent of the department of microbiology, ph.d.. 

Glushen C.B. ï docent of the department of genetics, ph.d. 

Nikolaichik E.A. ï docent of the department of molecular biology, ph.d. 

Zeldakova R.A. ï docent of the department of microbiology, ph.d. 

Harnostai I.N. ï post graduate student of the Institute of bioorganic 

chemistry of NAS of Belarus  

Grinev V.V. ï assistant of the department genetics, ph.d. 

 

2. Group «Anatomy and physiology of plants»: 

Polyksenova V.D. ï assistant of the department of botany, ph.d. 

Kakhnovitch L.V. ï docent of the department of physiology and 

biochemistry of plants, ph.d. 

Sautkina N.A. - docent of the department of botany, ph.d. 

Chernik V.V. - docent of the department of botany, ph.d. 

Smolich I.I. ï docent of the department of physiology and biochemistry of 

plants, ph.d. 

Korenôkov A.E. ï lector of the department of physiology and 

biochemistry of plants 

 

3. Group «Anatomy and physiology animals and human. Ethology» 

Burko L.D. ï chair of the department of zoology, ph.d. 

Buga ʉ.V. ï professor of the department of zoology, doctor of sciences 

Shalapyonok E.S. ï docent of the department of zoology, ph.d. 

Zinkevitch V.A. ï docent of the department of zoology, ph.d. 

Sandakov D.P. ï docent of the department of physiology of human and 

animals, ph.d. 

Polukhovitch G.S. ï assistant of the department of physiology of human 

and animals 

 

4. Group «Genetics and evolution»: 

Maximova N.P. ï chair of the department of genetics, ph.d. 

Khranzov E.A. ï assistant of the department of genetics, ph.d. 

Grinev V.V. ï assistant of the department of genetics, ph.d. 

Kunitzkya M.P. - assistant of the department of genetics 

 

5. Group «Ecology» 
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Grinchik V.V. ï chair of the department of common ecology and 

methods of schooling of biology, ph.d.  

Kamluck L .V. ï professor of the department of common ecology and 

methods of schooling of biology, doctor of sciences 

Makarevitch T.N.  ï docent of the department of common ecology and 

methods of schooling of biology, ph.d. 

 

6. Group «Biosystematics» 

Buga S.V. - professor of the department of zoology of BSU, doctor of 

sciences 

Shalapyonok E.S. ï docent of the department of zoology BSU, ph.d. 

Burko L.D. ï chair of the department of zoology, ph.d. 

Polyksenova V.D.- chair of the department of botany, ph.d. 
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Practical tour 
 

Laboratory 1. Physiology, anatomy and taxonomy of plants. 

Polyksenova V.D.- chair of the department of botany, ph.d. 

Chermick V.V. - docent of the department of botany, ph.d. 

Sautkina N.A. - docent of the department of botany, ph.d. 

Kakhnovitch L.V. ï docent of the department of physiology and 

biochemistry of plants, ph.d. 

Korenôkov A.E. ï lector 

Harnostai I.N. ï post graduate student of the Institute of bioorganic 

chemistry of NAS of Belarus 

 

Laboratory 2. Anatomy, morphology and systematic of animals 

  

Buga S.V. - professor of the department of zoology, doctor of sciences 

Shalapyonok E.S. ï docent of the department of zoology, ph.d. 

Zinkevitch V.A. ï lector of the department of zoology, ph.d. 

 

Laboratory 3. Microbiology and biotechnology 

 

Zeldakova R.A. ï docent of the department of microbiology, ph.d. 

Pesnyakevitch A.G. ï docent of the department of microbiology, ph.d. 

Grineva I.A. ï scientific researcher of the department of molecular 

genetics of bacteria 

 

 

Laboratory 4. Genetics  

Russkikh I.A. ï scientific researcher of the department of genetics 

Grineva I.A. ï scientific researcher of the department of molecular 

genetics of bacteria 

Harnostai I.N. ï post graduate student of the Institute of bioorganic 

chemistry of NAS of Belarus 
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PARTICIPATING COUNTR IES  
 

1. Argenti na  

2. Australia  

3. Azerbaijan  

4. Belarus  

5. Belgium  

6. Bulgaria  

7. People Republic Of China  

8. Chinese Taipei  

9. Cyprus   

10. Czech Republic  

11. Estonia   

12. Finland   

13. India   

14. Indonesia   

15. Ireland   

16. Islamic Republic of Iran   

17. Kazakhstan   

18. Korea  

19. Kuwait   

20. Kyrgyzstan   

21. Latvia   

22. Mexico  

23. Moldova   

24. Mozambique   

25. The Netherlands   

26. Poland  

27. Romania   

28. Russia  

29. Singapore  

30. Slovakia   

31. Slovenia   

32. Spain   

33. Sweden  

34. Switzerland   

35. Thailand   

36. Turkey   

37. Turkmenistan   

38. Ukraine   

39. United  Kingdom   

40. USA  

41. Vietnam.   

 

Observing Countries  

1. Canada  
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3. PROGRAMME  OF 14TH  IBO  

Date 
Time-table 

For students For Jury  

8 July Tuesday 
8

00
-19

00
 - Registration 

19
00 

- Get-Together party  

9 July Wednesday 

8
00 

- Breakfast 
9

00 
- Leaving hotels 

10
00 

- Opening Ceremony 

13
00 

-14
00 

-Lunch  

14
00 

-
 
Excursion 

19
00 

- Dinner 

8
00 

- Breakfast 
9

00 
- Leaving hotels 

10
00 

- Opening Ceremony 

13
00 

-14
00 

-Lunch  

14
00 

-
 
Translating and discussion 

of practical test tasks 

19
00 

- Dinner 

20
00

 - Continue of jury work 

10 July Thursday 

8
00 

- Breakfast 
9

00 
- Practical part 

15
00 

- Lunch  

16
00 

-
 
Leisure time 

19
00 

- Dinner 

8
00 

- Breakfast 
9

00 
- Leisure time 

14
00 

-Lunch  

15
00 

-
 
Leisure time 

19
00 

- Dinner 

11 July Friday 

8
00 

- Breakfast 
9

00 
- Leisure time 

19
00 

- Dinner 

8
00 

- Breakfast  
9

00 
- Translating and discussion of 

theoretical tasks 

14
00 

-Lunch  
15

00 
-
 
Continue of jury work 

19
00 

- Dinner 

20
00

 - Continue of jury work 

12 July Saturday 

8
00 

- Breakfast  

9
00 

- Theoretical part 
14

00 
- Lunch  

15
00 

- Meeting with team 

leaders  
17

30 
-
 
Leisure time 

19
00 

- Dinner 

8
00 

- Breakfast  

9
00 

- Discussion of practical test 
results 

14
00 

- Lunch  

15
00 

- Meeting with students  
17

30 
-
 
IBO Coordination 

Committee meeting 

19
00 

- Dinner 

13 July Sunday 

8
00 

- Breakfast  

9
00 

- Leisure time 
19

00 
- Dinner 

14 July Monday 

8
00 

- Breakfast  

9
00 

- Leisure time 

14
00 

- Lunch  

15
00 

- Leisure time 
19

00 
- Dinner 

8
00 

- Breakfast  

9
00 

- Discussion of theoretical test 

results 

14
00 

- Lunch  
15

00 
- Observing of student's 

competitive works 

19
00 

- Dinner 

15 July Tuesday 

8
00 

- Breakfast  
9

00 
- Leisure time 

14
00 

- Lunch  

15
00 

- Closing Ceremony 

19
00 

- Farewell dinner 

8
00 

- Breakfast  
9

00 
- Jury leaders meeting, 

approval of Olympiad results 

14
00 

- Lunch  

15
00 

- Closing Ceremony 
19

00 
- Farewell dinner 

16 July Wednesday 
 8

00 
- Breakfast  

Departure 

 



 

 Report on the 14 th  IBO ð Minsk, Belarus  

19 

4. 14TH
 IBO TASKS 

 

4.1 Practical Part  
 

 

 

 

D E A R   P A R T I C I P A N T S ! 

 

 

Practical Part  

 

of the 14 th   International Biology Olympiad  

 

is comprised of four labs:  

 

 

1. PLANT PHYSIOLOGY, MORPHOLOGY AND ANATOMY;  

 

2. ANIMAL MORPHOLOGY, ANATOMY AND SYSTEMATICS;  

 

3. MICROBIOLOGY AND BIOTECHNOLOGY;  

 

4. GENETICS. 

 

Duration of each lab i s one hour.  

 

The time for refreshments after each lab is 10-15 minutes.  

 

Movement between labs will be done with assistance of 

accompanying persons . 

 

GOOD  LUCK!  
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PRACTICAL  PART  

 

 

In the laboratory:  

 

1. Open the envelope. You will be given the text of the tasks and the 

answer sheet.  

 

 Fill your name, surname and code on the cover page  and only the 

code on  

 

 each page of the answer sheet . 

 

 

2. Only questions concerning materials and equipment are allowed.  

 

 

3. After one hour the tasks and answer sheet s will be collected by 

assistants .  

 

 ONLY ANSWER SHEET WILL BE CHECKED.  

 

 

 

GOOD LUCK ! 
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4.1.1 Laboratory  «PLANT PHYSIOLOGY, MORPHOLOGY AND 

ANATOMY ». 
Dear Participants! 

 

In the laboratory ñPLANT PHYSIOLOGY, MORPHOLOGY AND ANATOMYò you  

 

will be given the following three tasks: 

 

 

Task 1. The study of physical and chemical properties of photosynthetic pigments. 

 

Task 2. The study of angiosperm flowers structure. 

 

Task 3. The study of anatomic structure of a plant organ on a cross section. 

 

 

Duration of the lab work is 60 minutes. 

 

Maximum number of points ï 68. 

 

You have to write down your results and answers into the ANSWER SHEET which will  

 

be collected by an assistant when the time elapses. It is not necessary to write anything in the  

 

task sheets. 

 

Result sheets taken away from the laboratory will not be accepted! 

 

Please be careful when performing reactions and do not let the reagents and solutions  

 

come in contact with your skin and clothes! Use gloves when necessary! 

 

Contact the assistant in case of any unforseen situations! 

 

 

Good luck! 

 

 

_____________________________________________________________________________ 

 

 

Country________________________ 

 

First name______________________ Family name ____________________ 

 

Code_____________________ 
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Task 1. (35 points) The study of physical and chemical properties of photosynthetic  

 

pigments. 

 

 

The conversion of the energy of light into chemical energy occurs in plants with the 

help of pigment -protein complexes of chloroplast membranes. These complexes 

incl ude photosynthetic pigments which determine the activity of the primary 

photosynthetic processes. An understanding of photosynthesis is impossible without 

knowledge of photosynthetic pigment properties. Chlorophyll and other 

photosynthetic pigments have se veral specific properties: absorption of different 

wavelengths of light, ability to participate in redox reactions, solubility in different 

types of solvents, etc.  

 

You have to study several of these properties of photosynthetic pigments during this 

task.  

 

 

Materials and equipment 

 

 

1. A stand with tubes. 

 

1  

2. Pipettes.  
 

5 

3. Ethanol extract of photosynthetic pigments (Flask A). 

 

1  

4. 20 % ʂʆʅ solution (Flask B). 

 

1  

5. Distilled water (Flask C). 

 

1  

6. Petrolic (petroleum) ether (Flask D). 

 

1  

7. A sheet of white paper.  

 

1  

8. A water bath. 

 

1  

9. A tube holder.  
 

1  

10. 10 % HCl solution (Flask E). 

 

1  

11. Saturated (CH3COO)2Zn solution (Flask F). 

 

1  

12. Saturated ascorbic acid solution (Flask H). 

 

1  
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1.1. (8 points) Transfer 3 ml of pigment solution from flask A into tube ˉ 1 and also 3ml 

into tube ˉ 2. 

Add five drops of 20% KOH from flask B and 1 ml of ʅ2ʆ (from flask C) to the tube ˉ 1 and 

to the tube ˉ 2 - only 1 ml of ʅ2ʆ.  

 

 

Fill in the missing components of the chemical reaction you have just observed 

in scheme 1.1 of the answer sheet. Please use the number corresponding to the 

appropriate formulae from the list below.  

 

 

 

 

1. C55H 72O5N 4Mg ð chlorophyll.  

2. C34H 30O5N 4 MgK 2 ð potassium salt of the chlorophyllic acid.  

3. C55H 74O5N 4 ð pheophytin (phaeophytin).  

4. C20H 39OH ð phytol.  

5. CH 3OH ð methanol.  

6. C2H 5OH ð ethanol.  

7. MgCl 2 ð magnesium chloride.  

8. KCl ð potassium chloride.  

 

 

 

1.2. (4 points) Add 1 ml of the petrolic (petroleum) ether (from the flask D) to the tubes ˉ  

1 and ˉ 2, shake well and leave to stand until the fractions separate completely.  

 

Determine the colour of each fraction in the tubes ˉ 1 and ˉ 2. Write down the results in  

the appropriate cells of the table 1.2 of the answer sheet. Please use single letter colour 

codes as shown below. 

 

A. violet; 

B. blue; 

C. green; 

D. yellow; 

E. red; 

F. olive brown; 

G. black; 

H. colourless; 

 

H2O KOH  
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Tube ˉ Reagent Experiment 1.1. Experiment 1.2. 

  

  

ethanol fraction colour 
petrolic ether fraction 

colour 

  

1 ȶȺȹ   

2 ʅ2ʆ   

 

 

1.3. (4 points)  Which pigments are responsible for the colour of the petrolic 

fraction on the tubes ʈ 1 and ʈ 2? Write down in the answer sheet (1.3) single 

letter codes for the compounds from the list below:  

 

ˉ 1: _______ 

ˉ 2: _______ 

 

A. anthocyanins; 

B. carotenoids; 

C. phycobilins; 

D. chlorophylls; 

 

1.4. (2 points) Add 3 ml of the pigment extract to the tube ˉ 3 (flask ɸ) and add 5 drops 

of HCl (flask ɽ). Mix the tube contents thoroughly by shaking. Record the new colour. Add 1 ml 

of the saturated (CH3COO)2Zn solution (from the flask F) to the same tube. Heat the solution on 

the water bath. Mix by shaking andrecord the new colour of the solution.  

 

Write the results down in the table 1.4 of the answer sheet. Please use single letter 

colour codes as shown below. 

 

A. violet; 

B. blue; 

C. green; 

D. yellow; 

E. red; 

F. olive brown; 

G. black; 

H. colourless. 

 

Reagent New colour in the tube 

  

HCl   

(CH3COO)2 Zn  

1.5. (6 points)  In the scheme 1.5 of the answer sheet, please write the p ossible 

components of the reaction in the tube ʈ 3 after addition of hydrochloric acid to the 
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pigment extract. Please use the number corresponding to the appropriate formula 

from the list below.  

 

 

 

 

 

 

 

1. C55H 72O5N 4Mg ð chlorophyll.  

2. C34H 30O5N 4 MgK 2 ð potassium salt of the chlorophyllic acid.  

3. C55H 74O5N 4 ð pheophytin (phaeophytin).  

4. C20H 39OH ð phytol.  

5. CH 3OH ð methanol.  

6. C2H 5OH ð ethanol.  

7. MgCl 2 ð magnesium chloride.  

8. KCl ð potassium chloride.  

 

1.6. (1 point) Add 2 ml of the pigment extract and 2 ml of ascorbic acid (flask H) to the 

tube ˉ 4. Mix by shaking until the colour changes.  

 

Please note the colour change. Put the results in the table 1.6 in the answer sheet. 

Please use the single letter colour codes shown below. 

 

A. violet; 

B. blue; 

C. green; 

D. yellow; 

E. red; 

F. olive brown; 

G. black; 

H. colourless. 

 

 

Extract colour before 

reaction 
Solution colour after reaction 

  

Ƚ  

 

1.7. (6 points) Complete the scheme  of this reaction (1.7 in the answer sheet) using compound 

and condition numbers from the two lists below: 

HCl  
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Compounds: 

1. chlorophyll; 

2. pheophytin (phaeophytin); 

3. ascorbic acid; 

Conditions: 

4. electrons involved; 

5. protons involved; 

6. light involved. 

 

1.8. (4 points)  
Write the results down in the table 1.8 of the answer sheet. Please use single letter colour 

codes shown below. 

 

 

A. violet; 

B. blue; 

C. green; 

D. yellow; 

E. red; 

F. olive brown; 

G. black; 

H. colourless. 

 

Compound ʈ 
 

Colour before reaction 

 

ʉolour after reaction 

 

   

1   

2   

 

Compound 1 Compound 2   

Conditi

ons 
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Task 2. (12 points) The study of angiosperm flowers structure.  

 

 

Materials and equipment  

 

1. Fixed flower preparations (ɸ, ɺ, ʉ). 

 

x 3 

2. Forceps. 
 

x 1 

3. Dissecting needles.  
 

x 2 

4. A magnifying glass. 

 

x 1 

 

 

 

2.1. (6 points) Study the morphology of flowers ɸ, ɺ, ʉ. Using formula numbers (1-14) 

from the list below, indicate the correct formula for each flower in the answer sheet. 

 

 

1. * K5 C5 ɸ¤ G¤                                                      * = polysymmetrical 

2. * ʈ5 ɸ¤ G¤                                                     ¬ = monosymmetrical 

3. * K5 C5 ɸ5+5 G(3) 
4. * K(5) C5 ɸ5+5 G(5) 

5. * K5  C5 ɸ¤ G1ï 

6. * K(5) C5 ɸ¤ G(5) 

7. ¬ K(5) C1,2,2 ɸ(5+5) G1 

8. ¬ K(5) C1,2,2 ɸ(9)1 G1 

9. * K0 C5 ɸ5 G (2) 
10. * K2+2 C4 ɸ2+4 G(2) 

11. ¬ K(5) C(2,3) ɸ2,2 G(2) 

12. * K(5) C(5) ɸ5 G(2) 

13. ¬ K0 C(5) ɸ(5) G(2) 

14. * ʈ3+3 ɸ3+3 G(3) 

 

 

 

Ȭ ɺ ʉ 
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2.2. (3 points) The diagrams show the types of ovaries characteristic of angiosperm 

flowers. Using the numbers (1-4) from the table below, record the types of ovaries for the 

flowers ɸ, ɺ and ʉ in the answer sheet. 

 

 

 

 
 

1.  
 

2.   
3.  

 
4.  

Superior ovary 

(Hypogynous flower) 

Middle ovary 

(Perigynous flower) 

Half-inferior ovary 

(Half -epigynous 

flower) 

Inferior ovary 

(Epigynous flower) 

    

 

Ȭ ɺ ʉ 

   

 

 

2.3. (3 points) Please indicate in the answer sheet to which family the plants with flowers 

A, B and C belong. Use the numbers (1-10) from the list below. 

 

 

1. Ranunculaceae (buttercups)  

2. Oleaceae 

3. Rosaceae. 

4. Leguminosae (Fabaceae), Papilionaceae.  

5. Fagaceae 

6. Cruciferae (Brassicaceae).  
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7. Labiatae (Lamiaceae).  

8. Solanaceae. 

9. Compositae (Asteraceae).  

10. Liliaceae . 

 

Ȭ ɺ ʉ 
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Task 3. (21 points)  The study of anatomic structure of a plant organ on a cross  

section.  

 

Materials and equipment 

 

 

1. Fixed parts of a plant organ.  

 

1  

2. Microscope «Axiostar». 

 

1  

3. Forceps. 

 

1  

4. Dissecting needles.  

 

2  

5. Blade. 

 

1  

6. Glass slides. 

 

2  

7. Cover slips.  

 

4  

8. Dropping bottle with phloroglucin solution.  

 

1  

9. Pipette.  

 

1  

10. 10 % HCl solution (Flask E).  

 

1  

11. Distilled water (Flask C). 

 
1  

 

Prepare a cross section of the object you are given. Stain this cross section with  

 

phloroglucin and add several drops of HCl. Wash the preparation thoroughly with 

water  

 

for 2-5 minutes and then cover it with a cover slip. Observe the preparation under the  

 

microscope. Compare the cross section you have just prepared to the schemes  

 

1-6 below and determine which scheme it corresponds to. 
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1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 



 

Report on the 14 th  IBO ð Minsk, Belarus  

32 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 
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5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 

 



3.1. (8 points) Please label (using the numbers from the list below) the tissue elements 

pointed to by arrows on the scheme corresponding to your cross section in the answer sheet. 

 

1. Endodermis. 

 

2. Phloem elements. 

 

3. Phellogen (Cork cambium). 

 

4. Collenchyma. 

 

5. Phelloderma. 

 

6. Chloroplasts. 

 

7. Epidermis. 

 

8. Exodermis. 

 

9. Core (Pith, Medulla). 

 

10.Aerenchyma. 

 

11. Periderm. 

 

12. Sclerenchyma. 

 

13. Pericycle. 

 

14. Xylem elements. 

 

15. Stoma. 

 

16. Chlorenchyma. 

 

17. Cambium. 

 

18. Medullary ray (Pith ray). 

 

19. Interfascicular cambium. 

 

20. Fibrovascular bundle. 

 

 

3.2. (9 points) What elements (1-18) are coloured by phloroglucin in the presence of 

HCl? Please, mark with ñ+ò correct answer in the answer sheet. 

 

1. Endoderm cells. 

 

2.Elements of phloem. 

 

3. Cells of phellem (ʉork). 

 

4. Cells of collenchyma. 

 

5. Tracheids. 

 

6. Vessel cells. 

 

7. Epidermis. 

 

8. Trichomes.  

 

9. Stomata guard cells.  

 

10. Root hair. 

 

11. Cells of  phellogen (Cork cambium). 

 

12. Sclerenchyma fibers. 

 

13. Pericycle cells. 

 

14. Xylem elements. 

 

15. Rhizoids.  

 

16. Cells of parenchyma. 

 

17. Cambium cells. 

 

18. Satellite cells. 

 

 

3.2. 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
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3.3. (1 point) What compounds are coloured by phloroglucinin the presence of HCl?  

Write the corresponding number (1-6) from the list below into the answer sheet. 

 

 

1. Cellulose. 

 

2. Pectin. 

 

3. Lignin. 

 

4. Suberin. 

 

5. Cutin. 

 

6. Hemicellulose. 

 

3.3.:_____________________________ 

 

 

3.4. (1 point) Determine which organ the cross section was made from. Write the  

corresponding number (1-6) from the list below into the answer sheet. 

 

1. Root. 

 

2. Stem. 

 

3. Leaf stalk (Petiole). 

 

4. Flower stalk. 

 

5. Runner. 

 

6. Rhizome. 

 

3.4.:_____________________________ 

 

 

3.5. (1 point) Determine which division of higher plants the plant you study belongs  

to. Write the corresponding number (1-4) from the list below into the answer sheet. 

 

 

1. Lycopodiophyta. 

 

2. Equisetophyta. 

 

3. Polypodiophyta. 

 

4. Pinophyta. 

 

5. Magnoliophyta. 

 

3.5.:_____________________________ 

 

 

3.6. (1 point) Using the cross section you have just prepared, determine which 

ecological group (relative to water availability) the plant belongs to. Write the corresponding 

number (1-4) from the ecomorph list below into the answer sheet. 

 

1. Hygrophyte. 

 

2. Hydrophyte. 

 

3. Mesophyte. 

 

4. Xerophyte. 

 

3.6.:_____________________________ 
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4.1.2 Laboratory  «ANIMAL MORPHOLOGY, ANATOMY AND  

SYSTEMATICS».   

Dear Participants! 

 

 

In the laboratory "ANIMAL MORPHOLOGY, ANATOMY AND  

 

SYSTEMATICS" you will be given the following three tasks: 

 

Task 1 . Detaching pedes (extremities) of crayfish  (Astacus) and 

determination of their function.  

 

Task 2. Test for knowledge of animal taxa.  

 

Task 3. Determination of species name of freshwater gastropod molluscs. 

molluscs. 
 

The duration of the lab work is  60 minutes. 

 

Maximum number of points ï 66. 

 

You have to write down your results and answers into the ANSWER 

SHEET  which will be collected by an assistant when the time elapses. It is not 

necessary to write anything in the task sheets. 

 

Result lists taken away from the laboratory will not be accepted! 

 

Please note that the results from the task 1 must be shown to the 

assistant BEFORE the time limit!  

Please do not forget to put zoological objects and instruments in 

their ori ginal positions when finished, as these will be used by the 

next group.  

 

Should the mollusc shells become damaged, you can ask for a 

replacement.  

 

 

Good luck!  
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___________________________________________________________________________ 

 

Country________________________ 

 

First name______________________ Family name ____________________ 

 

Code_____________________ 
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Task 1. (36 points) Detaching pedes (extremities) of crayfish (ɸstacus) and 

determination of their function.  

 

 

Material, instruments and equipment 

 

 

1. Astacus leptodactylus (ǁ). 

 

1  

2. A set of instruments (2 forceps, scissors, scalpel, dissecting needles). 

 

1  

3. Dissecting tray 1  

4. A magnifying glass. 

 

1  

5. Cotton  sheet. 

 

1  

6. Latex gloves. 

 

1  

7. Pins marked 1 to 18. 

 

18  

8. Foam plate for pins. 

 

1  

 

The narrow-fingered crayfish (Astacus leptodactylus) is quite common in fresh water 

bodies in temperate climates which are characterised by a relatively high content of dissolved 

oxygen and mineral salts. A magnifying glass is sufficient to study the structure of pedes 

(appendages) of crayfish. 

 

 

You need to observe the details of animal's segmentation, to find its 

body parts and sequentially detach the pedes (appendages excluding the 

first (antennuales or smallest) pair of antennae) from one side of animal's 

body, assembling them in order on a plate with the help of pins. Then it is 

necessary to determine the function of each ped and write it down in the 

answer sheet. 

 

Description of the techniques. 

 

1. Take the animal in your hand, abdominal (ventral) side up. It is recommended to use a 

cotton sheet and latex glove. Beware of small spicules on the carapace! Carefully study the 

pedes of all body parts (with the help of a magnifying glass if necessary). 

 

2. Using forceps sequentially detach all pedes from one side of animal's body. To do 

this, hold the ped at its base with the forceps and pull away from the crayfish. You can also 

use scissors and/or scalpel if necessary.  

 

3. Assemble the pedes on pins with the corresponding numbers (1, 2, 3, etc.). Start 

umbering from the head. Put the pedes on the foam plate in the correct order.  
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Attention! The practical results of task 1 must be registered by an assistant on a 

special control sheet. The correctness of pedes preparation and numbering is scored. 

If a ped is damaged in the process of preparation to such an extent that it cannot be 

recognized, the points for this ped are not scored.  

Please raise your hand when finished with the first task so that your work can 

be checked. If the assistant is busy with another participant, you should continue 

with the next task, but please note that the results of task 1 are not counted if they 

were shown to the assistant after the total time limit (60 minutes). 

 

 

In the answer list of task 1 each ped has 3 variants of its possible function. Study the 

table, determine the function for each ped, then mark the correct function for each ped in the 

table with a circle (=). Note: a participant gets 1 point for every correct answer and loses 

0.5 point for every wrong answer. 
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Pedes (extremities)  
 

ˉ 

 

 

Functions  
  

1. ƺ sensory ƺ respiratory ƺ reproductive 

   

2. ƺ swimming ƺ food grinding ƺ respiratory 

   

3. ƺ transferring food to mouth ƺ respiratory ƺ reproductive 

   

4. ƺ reproductive ƺ transferring food to mouth ƺ sensory 

   

5. ƺ transferring food to mouth ƺ walking ƺ defence/attack 

   

6. ƺ defence/attack ƺ transferring food to mouth ƺ reproductive 

   

7. ƺ reproductive ƺ swimming ƺ respiratory 

   

8. ƺ swimming ƺ capturing and holding food ƺ reproductive 

   

9. ƺ reproductive ƺ respiratory ƺ defence/attack 

   

10. ƺ reproductive ƺ walking ƺ sensory 

   

11. ƺ reproductive ƺ transferring food to mouth ƺ walking 

   

12. ƺ walking ƺ food grinding ƺ sensory 

   

13. ƺ walking ƺ reproductive ƺ defence/attack 

   

14. ƺ walking ƺ respiratory ƺ reproductive 

   

15. ƺ defence/attack ƺ swimming ƺ walking 

   

16. ƺ swimming ƺ food grinding ƺ respiratory 

   

17. ƺ reproductive ƺ sensory ƺ swimming 

   

18. ƺ swimming ƺ transferring food to mouth ƺ respiratory 
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Task 2. (10 points) Animal taxonomy test.  

 

 

Page 7 has pictures of ten animals numbered with roman numerals. 

The table below has the names of animal phyla (AïK), subphyla or classes 

(aïk) and genera (1ï10). 

 

 

Phylum Subphylum/Class Genus 

      

ɸ. Annelida. ʘ. Anthozoa. 1. Araneus. 

B. Arthropoda. b. Cephalopoda. 2. Asterias. 

C. Chordata. c. Chelicerata. 3. Corallium. 

D. Cnidaria. d. Crustacea. 4. Cyclops. 

E. Echinodermata. e. Hydrozoa. 5. Fasciola. 

F. Mollusca. f. Insecta. 6. Hydra. 

G. Nematoda  

(Nemathelminthes) 

g. Polychaeta. 7. Locusta. 

H. Platyhelminthes. h. Scyphozoa. 8. Musca. 

J. Porifera. j.  Asteroidea 

(Stellaroidea) 

9. Nereis. 

K. ñProtozoaò. k. Trematoda. 10. Sepia. 

 

 

Please label the taxonomic position of each animal using the 

information from the  table ï put the corresponding code for phylum, 

subphylum/class and genus next to animal picture in the answer sheet.  
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