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Oblast zajmu: fyzikéIni soutéZe a odborné fyzikaini aktivity

Priprava talentovanych Ziki na fyzikaini souté¥e a védeckou &innost

Fyzici na mezindrodni Grovni spolupracuji se stredoskolskymi pedagogy fyziky,
vytvafi podminky pro zlepSovéni kvality vyuky fyziky, pro rozvoj zaku, ktefi maji
v oboru fyziky nadéni.

Ruzné védecké soutéze, jako napiikiad Turnaj mladych fyzik(, rzné &innosti
a konference ¢i veletrhy stejné jako doplitkové programy podporované viadami
jednotlivych zemi jim pomahajf naplfiovat tento odpovédny a dileZity cil.

The Development of Talented Pupils for Physics in Physics Competitions
and Scientific Activities |

Physicists on the international level cooperate with physics secondary school
teachers, create presumtions for improving the quality of physics education, for
the development of pupils, who are talented for physics.

The different scientific competitions - for ex. Young Physicist” Tournament,
activities, conferences or fairs help them with fulfilling and providing this respon-
sible and important objektive as well as the suplementary programs garanteed by
the governments of single countries.

PRIPRAVA TALENTOVANYCH ZAKU NA FYZIKALNI SOUTEZE
A VEDECKOU CINNOST
Uvod

JiZ v dobé pted maturitni zkougkou ma vétsina stfedoskolskych studentl) zdjem
porovnat svoje vedomosti s védomostmi vrstevnik. Nejjednodui zpusob je
ucast na vhodnych soutézich. Soutéfe obecné jsou cestou ke zvy$ovani zajmu
~ 0 dany obor. Pravidla hodnocen! v sout&3i umoznuji klasifikaci schopnost! 24k
a tim jim poméhajfl uv&domit si, v &em jsou lépe & hire pfipraveni.

Evropsti studenti stiednich kol se G&astni tF naro¢nych mimoskolnich sou-
téZi ve fyzice, kterd mé viak zna¢nou souvislost s vyukou fyziky na gkolach. Mezi
tyto tfi soutéZe patfi FyzikéIni olympidda, Prvni krok k Nobelové cené za fyziku
a Turnaj mladych fyzikd. V Ceské a Slovenské republice kromé toho existuje sou-
t€Z nazvana Souté? v&deckych a technickych projekti stifedodkolské mladeze.
Vsechny tyto soutéZe maji mezinarodnf charakter. Ucast na kterékoli z téchto sou-

teZi je podie zijmu kaZdého jednotlivého studenta také pfipravou na vysokotkol-
ské studium.

Fyzikéini olympidda

Fyzikaini olympiéda [1,2] (vice neZ 70 zG&astnénych zemi) — poprvé se konala
v roce 1959 — je jedna z nejosvédéendjSich mezinarodnich, tj. celosvétovych,
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forem rozvoje mladych studentd s nadanim pro fyziku. To potvrzuji skutedné
vysledky ucastnikt minulych roénikd Fyzikdini olympiady, ktefi dnes puasobi jako
védecti pracovnici a stredoskolsti Ci vysokoskol§ti pedagogové. Kromé toho, e se
ucastnici Fyzikalni olympiady pfipravuji na feSeni problému, musi byt dobfe pii-
praveni i v oboru experimentalni fyziky a zpracovani namé&fenych hodnot.

Soutéz védeckych a technickych projekti stfedoskolské miideie

Soutéz védeckych a technickych projektl stfedolkolské middeZe [3] je
jedine¢nd &innost 24kh v Ceské a Slovenské republice. Byla zaloZena v roce
1978. Tato &innost umozZiuje studentlm odborny rozvoj v souladu s jejich
individualnimi zajmy, podporuje rozvoj talenti a vytvaii pfileZitosti pro jeho rea-
lizact.

K zakladnim rysim této Cinnosti pat#f to, Ze studenti pracuji na pisemném
feSeni zvolenych problému podle svého viastniho zajmu nebo na zaklad2 dopo-
ru¢eni pedagoga &i poradce. Rozsah pisemné préace je 30 stran (a aZ 200 stran
priloh). Studenti poté verejné obhajuji svoji praci na rtiznych veletrzich. Na jed-
nom zadani obvykle pracuje jeden aZ tifi studenti.

Oponent vyhodnoti pisemné Feieni zadani v pisemné oponentufe. Z5kam by
mélo byt povoleno redit pouze takova zadani, kterd mohou zvladnout jako stfedo-
Skolsti studenti, ale také zadanf z moderni fyziky.

Prvni krok k Nobelové cené za fyziku

Tuto soutéZ zalozil v roce 1992 Fyzikaini Gstav Polské akademie véd [4] ve
Varav&. Ucastnici této soutéze ve dvacetistrankové praci re$i zvolené fyzikalnf
problémy pro Polskou akademii véd, v prvé fadé v oblasti moderni fyziky. Jejich
reSeni obvykle nabizi zajimavé a hodnotné vysledky. Ve hodnoti ¢lenové Polské
akademie véd.

Turnaj miadych fyzika

Tento turnaj patfi pravdépodobné k nejtéZiim stfedoskolskym soutéZim ve
fyzice pro pé&ti¢lenné tymy. Redi se pivodni a naro&né obecné formulované fyzi-
kalni problémy podobné t&m, které védci fesi béhem vyzkumu fyzickych jevi.
Zadane¢ dkoly - projekty ze skuteéného svéta moderni fyziky - jsou formulovany
s maximalini struénosti.

Uéastnici tohoto turnaje musi navrhnout a ziskat potfebné udaje pro vyfe-
Seni zadani, zvolit optiméini model pro popis zkoumaného jevu, zvolit vhodnou
metodu resent problému a provést dikladnou diskuzi vysledki.

V prvnim kole soutéZe (od listopadu do bi'ezna $kolniho roku) se predkladaij
prace v pisemné podobé. Na zikladé predioZenych Feleni jsou poté vybrany
nejlepsi tymy, aby se zGCastnily druhého kola soutéZe, tedy narodniho findle
(v dubnu), které spociva ve védecké diskuzi o vysiedcich. Tymy si poté mezi
sebou rozdéli dlohy referenta, oponenta a hodnotitele. B&hem diskuze se pre-
zentuji FeSeni problému, ktera predpokiadaji porozuméni problému do hloubky
a2 schopnost rychlé argumentace. Odborna komise pak vefejné hodnoti vysledky
diskuze. |
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Mezindrodni soutéze a aktivity

V mezinarodnich souté&Zich, kam studenti pfedkladaji pouze pisemné prace, je
kladen zviastni diraz nejen na kvantitativni vysledky, ale také na dalsi slovni for-
mulace. Ty jsou asto pfedmétem dlouhych diskuzi. Je tfeba fici, Ze tyto soutéze
jsou obvykle stardf a maji |épe vypracovanou organizaci.

Ukolem Fegitele neni jen pfinaSet nova zjisténi, ale pifedev§im prezentovat tato
Zjisténi formou srozumiteinou pro védeckou obec, tedy pro &tenafe a pritomné
posluchade.

Soucasna epocha kiade velky diiraz na praci védeckych tyma

Nasledujici soutéZe spolu s dokonale pisemné& zpracovanymi vysledky také
vénuji pozomost kvalité prezentace: Mezinirodni turnaj mladych fyzikd (IYPT),
Intel ISEF, EU Contest a QUANTA; k dal&im patfi: Konference ICYS, Mezinarodni
veletrh ESI, Evropsky veletrh ESE. Viechny tyto soutéZe a aktivity probihajl v ang-
ickém jazyce. To ndm umoZfiuje fici, Ze na studentech je vyzadovana dobr4 zna-
lost angli€tiny spolu se spravnou anglickou terminologif a schopnosti diskutovat
a argumentovat v angli¢tiné.

Typy mezinarodnich souté¥i

V soucasné dobé se studenti z evropskych zemi tiastnf nasledujicich vyznam-
nych mezindrodnich souté# a aktivit na poli fyziky: Mezinarodni fyzikaini olym-
piada (IPhO), Mezindrodni turnaj mladych fyzik( (IYPT), Prvni krok k Nobelové
cent za fyziku (FSNPP), Veletrh Intel ISEF, Souté? pro mladé védce Evropské unie
(EU Contest), QUANTA, Konference ICYS, Veletrh ESI, Veletrh ESE, EUSO, 1}SO.

Poznamka: dalo by se fici, ze mezinidrodnim zastieSenim Zeské a slovenské
SoutéZe vé&deckych a technickych projektd stfedoskolské middeze jsou pravé sou-
téZe Intel ISEF, EU Contest, FSNPP, Konference ICYS a veletrhy ESI a ESE.

Mezinarodni turnaj mladych fyzika (IYPT)

IYPT je soutéZ projektl pro péticlenné tymy [5). Zad4ni se tykaji fyzikéinich
probléma podobnych t&m, které fe$f fyzici pfi zkouméni fyzikalnich jevl.

Mezinarodni turnaj mladych fyzik( ma dlouholetou tradici. Byl zaloZen na Fyzi-
kalni fakulté Moskevské univerzity v roce 1979 [6]. Po dobu deseti let byla tato
soutéZ vyhrazena pro stfedo$kolské studenty z Moskvy. Od roku 1985 se jiz mohii
prihlasit v3ichni 24ci z celého byvalého Sovétského svazu. Deséaty roénik YPT byl
narodnf soutéZf v Sové&tském svazu a soudasné prvni souté¥ Mezinirodniho tur-
naje miadych fyzika (IYPT).

PFi zacatcich IYPT v roce 1987 se zu&astnili fyzici z Moskevské statni univerzity.
Odbornou garanci zajidtovali i zahranién( uéitelé fyziky a fyzikaini didaktiky. Za
Ceskoslovensko to byl Z. Kluiber, ktery se podilel na vzniku IYPT. Koncepce této
soutcze je pfizplsobena Zdkdm, ktefi jsou nadanf ve fyzice a Fe&i zajimavé pro-
blémy pomoci metod tak, jak je aplikovali dritelé Nobelovy ceny R. P. Feynman
a P. L. Kapica. IYPT je povafovana za analogii k Mezinarodnim fyzikainim kon-
ferencim, aviak ma urdity sportovni nadech. Tim se stiva pomérné atraktivnf pro
studenty ve v&ku 15-20 let [7,8].
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Vedouci tymu (uditel fyziky) mé funkci pomérné naro¢nou na ¢as. Turnaj mila-
dych fyzika je konkrétni forma rozvijeni talenta, které vyzaduji individudini pfi-
stup vedouciho ke viem ¢&leniim tymu.

QUANTA

V roce 2005 se soutéz QUANTA uskutednila jiZ pojedendcté. Jejim poradate-
lem je nejvétsi stifedni Skola na svété (s 28 000 studenty) - méstska skola Montes-
sori v indickém Lucknow {9]. Zatim se soutéZe zGcastnilo piibliZné padesét zemi
z celého svéta.

Ugastnit se mohou tymy s maximéainé 7 &eny. Clenové tym jednotlivé nebo ve
dvojicich soutézi v nasledujicich 8 disciplinach:

Debata - soufasnd mezindrodni spoledenska témata, pfipadné ekonomické
naméty; Dusevni schopnosti - moderni technologie nebo témata souvisejici s pii-
rodnimi védami; Kviz - Acta Mathematica - soubor teoretickych otazek a cvi-
¢eni (pisemna forma); Kviz - Astronomie - soubor teoretickych otazek a cviéeni
(pisemna forma); Kviz - Véda - otazky a odpovédi, rozpoznavani fyzikalniho,
chemického a biologického obsahu fotografii (Gstni), Softwarova reseni - volné
téma, napsani programu b&hem 5 hodin, prezentace a vysvétleni jeho funk&nosti;
Kolaz - aktualni téma, napriklad ekologické; Vystaveni modelu - predvedeni
dfive zadaného projektu ve vitring; tyto vitriny navstivi ¢lenové vyboru. Soutéze
se ucastni tymy po diakladné domaci pripravé; clenové vyboru jsou piredni odbor-
nici z celého svéta.

ICYS |

ICYS (Mezindrodni konference mladych v&dct)) — 15. ro¢nik ICYS se uskutednil
v Cernivci na Ukrajing v roce 2008 — m4 mezi setkanimi mladych odbornfki velmi
dulezitou roli. Mezi soutézni discipliny patfi fyzika, matematika, poditaCova véda
- programovani a ekologie. Kazda student ma na svoji prezentaci v anglickém
jazyce k dispozici 15 minut a dalSich 10 minut je vyhrazenig na relevantni diskuzi.
Clenové vyboru jsou vrchoini odbornici, vedouci zahrani¢nich delegaci na této
konferenci [10]. Deséaty ro&nik Konference ICYS se uskute&nil v roce 2003 v Ceské
republice; k této konferenci byla pfifazena pata disciplina - aplikace Dopplerova
jevu, protoze v roce 2003 se slavilo 200. vyro¢i narozeni Ch. Dopplera.

Intel ISEF

Soutéz Intel ISEF byla zalozena v roce 1950. Byva povaZovana za svétovou
olympiadu mladych védcd. e to soutéZ projektt: a kona se kazdym rokem ve Spo-
jenych statech americkych za Gcasti vice neZz 1 500 studentl asi z 50 stiednich
Skol po celém svété. Tuto akci predstavujicl svétu jeho nejnadanéjsi védce a vyna-
lezce poi'dda neziskova organizace Science Service [11]. Cilem této organizace
je zvySovat prestiz a chapani védy mezi obyvatelstvem kaZzdého véku zejména
prostfednictvim publika¢ni a osvétové innosti zejména v téchto 14 oblastech:
behavioraini a socialni védy, biochemie, botanika, chemie, poditatové véda, geo-
logie, technologie, environmentalni studia, matematika, medicina, mikrobiologie,
fyzika, astronomie a zoologie. Primérny pocet pisemnych praci v kazdé discipliné&
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je asi 100. Od roku 1997 je hlavnim sponzorem ISEF spole¢nost Intel, ktera v ni
vidi $anci podporovat a ocefiovat vyznamné védecké postupy nejlepsich mia-
dych védcd, a preje si podporovat dali mladé lidi, aby b&hem svého studia i po
jeho skondeni napnuli své snahy do oblasti védy a techniky. Souté&s je poradana
kazdym rokem v né&kterém americkém nebo kanadském mésté.

EU Contest

Soutéz EU Contest [12] vznikla v roce 1984. Je povaZovana za souté:
projektl narodnich vitéz( veletrh z Evropy a je soucasti programu EU pro
zlepSeni kvality lidského potencidlu. Soutéze se ucastni asi 30 evropskych zemi,
jak Clenské staty EU, tak daldi zemé&. Kazd4 zemé& miZe predioZit maximaing t
projekty. Projekty nejsou &lenény do kategorii, nebot tato souté je mezioborova.
Celkovy pocdet piedloZenych praci je zhruba 70 a 80. Souté? v Evropské
unii porada Evropska komise. Obvykle se kona v z&H v nékterém z evropskych
mést.

Poradatelé soutéZe Intel ISEF poZaduji zaslani resumé v piedstihu, zatimco

poradatelé EU Contestu pfijimaji prace ve formé pisemnych praci. Oboji v ang-
lickém jazyce. |

Veletrh ESI

Prezentace v souté&Zich Intel ISEF 2 EU Contest jsou podobné jako Veletrh ESI
(Expo Science International), veletrh projektd, tj. praci predstavenych v jednotli-
vych vitrinach. Tento veletrh potadd MILSET (Mouvement International pour le
Loisir Scientifique et Technique - Mezindrodni hnuti pro volno&asové aktivity ve
veéde a technice) a G&astni se ji kolem 1 000 soutéZicich ze viech svétadild. MIL-
SET [13] sdruZuje vice nez 80 narodnich sdruZenf ve vice ne# 70 zemich celého
svéta. Pomaha mladym lidem naudit se vyméné zkuSenosti mezi kluby organizuiji-
cimi volnoZasové aktivity v oblasti védy, techniky a ekologie.

Ve vétiiné€ evropskych zemi existuji regionalni nebo narodni neziskové organi-
zace, které sdruuji mliddeZ se zajmem o védu, techniku a ekologii. V téchto tech-
nickych, védeckych a volnocasovych sdruZenich jsou vytvofeny dobré podminky
podporujici realizaci riiznych projektd. Na narodnf Grovni tyto kluby Zivé spolu-
pracuji s raznymi védeckymi Ustavy, s nimiZ pracuiji na fedeni vybranych problémd
podle zamé&fen! Felitells. Resitelé jsou studenti stfednich a vysokych $kol ve véku
15-24 let.

Veletrh ESE

Od roku 1996 probiha evropski verze soutéze ESI nazvani ESE a pofada se
kazd¢ dva roky. Prvnf rognik se uskuteénil v Praze, druhy v portugalském mé&sté
Coimbra v roce 1998, tieti v Charleroi v Belgii v roce 2000, &tvrty v Bratislavé
v roce 2002, hostitelem péatého roénfku byly DraZdany v roce 2004, desty rod-
nik prob&hl v Tarragoné ve Spanélisku v roce 2006, a posledni v roce 2008 se
konal v Madarsku, kde bylo pfedloZeno vice ne? 160 projektl z téchto zacastné-
nych zemi: AlZirske, Belgie, Bulharsko, Cesk4 republika, Dansko, Francie, Jihoaf-
ricka republika, Kuvaijt, Litva, Lucembursko, Madarsko, Malta, Mexiko, Namibie,

60



Némecko, Paraguay, Portugalsko, Rusko, Recko, Slovensko, Slovinsko, Spanél-
sko, Svédsko, Svycarsko, Tchaj-wan, Ukrajina a Spojené staty americké.

EUSO

V roce 2003 vznikla v Evrop& nova soutéi: EUSO [14] (Védecka olympr-
sda Evropské unie), ktera je uréena pro trojice studentl od 16 let, ktefi soutézi
v téchto disciplinach: fyzika, chemie, biologie. Jedna se obory, v nichz momen-

talné v EU chybi odbornici.

1)SO

V roce 2004 se prvni roénik 1]SO (Mezindrodni védecka olympidda juniori)
uskute&nil v Indonésii [15]. Jedn4 se o soutéZ pétilennych tyml Zaka ve veku
od 14 let a zvl4¥tni dliraz je kladen na vzdélani v pfirodnich védach obecné. Tato
soutdz se soustfeduje na pochopeni a studium pfirodnich véd v kontextu vieo-
becného vzdélavani a viech aspekth Zivota.

Zaveér

Spoluprace na vétdim projektu vyZaduje hlavné jasné zadani, vhodné feseni,
pFesné vyhodnoceni a prezentaci. V mnoha piipadech je pro reSeni vétiiho pro-
blému zapottebi tymové prace z divodu Easovych a financnich omezeni.
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THE DEVELOPMENT OF TALENTED PUPILS FOR PHYSICS
IN PHYSICS COMPETITIONS AND SCIENTIFIC ACTIVITIES
Introduction

Already before the final exam, the majority of secondary schoo! pupils wants
to compare themselves with their fellow students. The easiest way to do this is to
enter the relevant competitions. Generally, competitions represent a way to incre-
ase the interest for the given field. The competition’s assessment rules allow for
a classification on the pupils qualities and therefore help him realise in what parts
he is and isn't well prepared.

Secondary school pupils in Europe can take part in three demanding out-of-
school physics competitions, which nevertheless have strong connections to in-
school physics education. These three competitions are the Physics Olympiad,
the First Step to Nobel Prise in Physics and the Young Physics Tournament. In the
Czech Repubilic and in Slovakia, a competition called Secondary School Scienti-
fic Activity (SSSA) in Physics. All these competitions have an international super-
structure. Participation in any of these competitions, depending on the individual
interests of each pupil, is a preparation for university study.

Physical Olympiad

Physical Olympiad [1,2] (over 70 participating countries) — first organised in
1959 — in one of the most proven inernational, i. e. worldwide, forms of deve-
lopment of young pupils talented in physics. This statement is confirmed by
practical results of Physical Olympiad participants of the past, who now work as
scientific experts and secondary school or university teachers. Aside from being
prepared to solve problems, the Physical Olympiad participant also has to be

well prepared in the field of experimental physics and measured values quality
processing.

Secondary School Scientific Activity in the Field of Physics

‘Secondary School Scientific Activity [3] is a unique activity of pupils in the
Czech Republic and in Slovakia. It was founded in 1978. SSSA allows professional
development in accordance to the pupil’s individual interests, supports talent
development, and creates opportunities to realise their own talents.
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The basic attributes of SSSA: The pupils work on written solutions to pro-
blems chosen according to their own interest or based on the teacher's or
consultant’s recommendation in the range of 30 pages (and up to 200 pages of
appendixes) and then publicly defend them on various fairs. One to three pupils
usually work on the problem.

The opponent reviews the written form of the solution by writing a review.

The pupils should only be allowed to solve problems, which they — as secon-
dary school pupils — can handle, but projects from modern physics.

First Step to Nobel Prize in Physics

The competition was established in 1992 by the Physical Institute of the Polish
Academy of Sciences [4] in Warsaw. Participants in this competition sent their
20 pages long solutions to arbitrary physical problems, on the first place from
modern physics, to the Polish Academy of Sciences. The solutions usually include
interesting and valuable results; members of the Polish Acad. of Sciences review
all.

Young Physicists’ Tournament

The YPT is probably the hardest secondary school competition for five-a-side
teams in physics. Original and demanding, generally formulated physical pro-
blems similar to these solved by scientists during research of physical pheno-
mena have to be solved. The problems - projects from actual, from modern phys-
ics - are formulated with maximal briefness.

Participants of the YPT have to propose and get data necessary for solving the
problem, choose an optimal model for description of the phenomenon in ques-
tions, choose appropriate problem solving methods and conduct a thorough
discussion of results.

In the first round of the competition (November to March during the school
year) are submitted in written form. Based on the submitted solutions, the best
teams are chosen to participate in the second round of the competition, the Nati-
onal Final (April), which consist of scientific discussion over the solutions. The
teams then take on the roles of the referent, opponent and reviewer. In the dis-
cussion, the problems’ solutions are presented, which assumes deep understan-
ding of the problem and requires quick argumentation. An expert committee
rates the discussion publicly.

International competitions and activities

In international competitions where pupils only submit a written form,
special emphasis in put not only on quantitative results, but also on additional
wording. These are often the source of length discussions. It's necessary to say
that these competitions are usually older and have a better-established orga-
nisation.

An expert worker's job is not only to bring new findings, but first of all to pre-
sent the findings in a comprehensible form to scientific community, i.e. to readers
and presentation attendance.
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The current epoch also strongly accents the work of scientific teams

The following competitions, along with the perfect written results, also pay
attention to the quality of presentation: International Young Physicists’ Tourna-
ment (IYPT), Intel ISEF, EU Contest and QUANTA: others are: ICYS conference,
ES| international exhibition, ESE European exhibition. All these competitions and
activities are conducted English. That allows us to say that the pupils are required
to have a good standard of English together with correct English terminology
and with the ability to discuss and argument in English.

Kinds of International Competitions

Nowadays, pupils from European countries take part in the foliowing main
international competitions and activities from Physics: International Phys-
ics Olympiad (IPhO), International Young Physicists Tourn ment (IYPT), First
Step to Nobel Prise in Physics (FSNPP), Intel International Science & Tech-
~nology Fair (Intel ISEF), European Union Contest for Young Scientists (EU
Contest), QUANTA, ICYS Conference, ESI Exhibition, ESE Exhibition, EUSO,
iJSO. |

Note: It could be said that the international superstructure for the Secondary
School Scientific Activities (SSSA) — competitions in the Czech Republic and in
Slovakia — are Intel ISEF, EU Contest, FSNPP, ICYS Conference, ES! exhibition
and ESE exhibition.

International Young Physicists’ Tournament (YPT)

IYPT is a projects’competition for five-member teams [5). The problems
relate to physical problems similar to those solved by physicists when investiga-
ting physical phenomena.

The International Young Physicists' Tournament has a lengthy tradition. It was
founded at the Faculty of Physics at the University of Moscow in 1979 [6]. For ten
years, the YPT was at first a competition for Moscow's secondary school pupils.
Since 1985, any school from the former Soviet Union could have signed up for
the competition. The 10th YPT was both a state competition in the Soviet Union
‘and the 1st IYPT.

At the beginning of IYPT in 1987, there were physicists from the Moscow State
University. Expert support was actually provided also by foreign physics teachers
and physics didactics. From Czechoslovak workers, it was Z. Kluiber who immi-
nent to the IYPT birth. The conceptions of the competition matches the pupils
talented in physics developments by interesting problem solving method as
applied by R. P. Feynman and P. L. Kapica, Nobel Prise winners.

IYPT is perceived as an analogy to intemational physical conferences, but
includes also some sporting flavour, That makes it quite attractive for pupils aged
15-20[7,8].

The team leader (physics teacher) position is quite time consuming. Young
Physicists Tournament is a concrete form of effective development of talents

that requires team leader's individual approach towards all members of the
team.
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QUANTA

In 2005, the QUANTA competition took place for the 11th time. Its organiser
is the biggest secondary school of the world (28,000 pupils) - City Montessori
School, Lucknow, India [9]. So far, approximately fifty countries from all around
the world participated.

Teams consisting of up to 7 pupils can take part. Team members - individually
or in pairs - compete in the 8 following areas:

Debate - current international topics from society, eventually from econo-
mics; Mental Ability - modern Technology or natural sciences related topic;
Quiz - Acta Mathematica - a set of theoretical questions and exercises (written
form); Quiz - Astronomy - a set of theoretical questions and exercises (written
form); Quiz - Science - questions and answers, recognising physical, chemical
and biological photography content (orally); Software Solutions—arbitrary topic,

writing a program within 5 hours time, presenting and explaining it's functiona-
lity; Collage — current, for example ecological, topic; Model Display — demon-
stration of an earlier given project in a show case; members of committee visit
the cases.

Teams with a careful home preparation take part; members of committee are
top experts from around the world.

ICYS

The ICYS (International Conference of Young Scientists) - 15th ICYS took
place in Chernivtsi, Ukraine in 2008 - has an important place in young experts
meetings. Competition areas are physics, mathematics, computer science - pro-
gramming, and ecology. Each pupil has 15 minutes reserved for his presentation
in English and 10 minutes for relevant discussion. Members of the committee are
top experts, leaders of foreign delegations at the conference [10]. The 10th ICYS
conference took place in the Czech Republic in 2003; this conference also inclu-
ded a fifth area of competition - application of the Doppler effect, because 2003
was the 200th anniversary of Ch. Doppler’s birth.

Intel ISEF

Intel ISEF was founded in 1950. It's understood to be the world Olympics of
young scientists - projects’ competition - and takes place annually in USA with
the participation of over 1,500 students from about 50 secondary schools around
the world. This event, introducing to the world it's most gifted scientists and
inventors, is organised by Science Service [11] (the goal of this non-profit organi-
sation is to increase science’s position and understanding amongst people of all
ages especially by publication and edification activities) in the following 14 areas:
behavioural and social sciences, biochemistry, botany, chemistry, computer
science, geology, Technology, environmental studies, mathematics, medicine,
microbiology, physics, astronomy and zoology. The average number of papers
in each area is circa 100, since 1997, the main ISEF sponsor is Intel — who see
a chance to propagate and award top scientific approaches of the best young
scientists and want to encourage other young people to put effort into the field
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of science and Technology during their study years and even later. It's organised
yearly in a Canadian or American city.

EU Contest

The EU contest {12] was founded in 1984. [t's though of as a proje-
Cts’ competition of national exhibitions winners from around Europe and in
a part of the EU Improving Human Potential programme. Circa 30 European
countries — EU members and associates — take part in the competition. Each
country can submit up to 3 papers. The papers are not categorised, since the
competition is cross-disciplined. The total amount of submitted papers equals
roughly 70 to 80. The competition is organised by the European Commission at
the European Union. It usually takes place in one of the European cities in Sep-
tember.

The Intel ISEF organisers demand an abstract ahead of time, while the EU Con-
test organisers accept works in the form of “thesis”, both of them in English.

ESI Exhibition

Presentations at both Intel ISEF and EU Contest are similar to the ES| exhibi-
tion (Expo Science International) - projects’ exhibition, i.e. works are presented
in separate showcases. The exposition is organised by MILSET (Mouvement
International pour le Loisir Scientifique et Technique—International Movement
for Leisure Activities in Science and Technology) and over 1000 participants from
all continents take part. MILSET [13] unites over 80 national associations from
over 70 countries from around the world. It helps in communicating experiences
amongst youth clubs organizing free time activities in the fields of science, Tech-
nology and ecology.

In most European countries, there are regional or national non-profit organi-
sations uniting youth interested in science, Technology and ecology. In their Tech-
nology, research and free-time activities clubs, there are good conditions suppor-
ting the realisation of various projects. On national level, these clubs cooperate
lively with various scientific institutions with which they cooperate on solving the
chosen problems according to the solvers’ interests. The solvers are secondary
school or university students aged 15-24.

ESE Exhibition

Since 1996, a European variant of ESI, the ESE is organised every two years.
The first one took place in Prague, Czech Republic, the second was hosted by
Coimbra, Portugal in 1998, the third was organised in Charleroi, Belgium in 2000,
the fourth then took place in Bratislava, Slovakia in 2002, fifth was hosted by
Dresden, Germany in 2004, 6.ESE took place in Tarragona, Spain in 2006, Hun-
gary in 2008, where over 160 projects from the following countries participated:
Algeria, Belgium, Bulgaria, the Czech Repubiic, Denmark, France, RSA, Kuwait,
Lithuania, Luxembourg, Hungary, Malta, Mexico, Namibia, Germany, Paraguay,
Portugal, Russia, Greece, Slovakia, Slovenia, Spain, Sweden, Switzeriand, Taiwan,
the Ukraine and the USA.
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EUSO

In 2003, Europe invited a new competition: EUSO [14] (European Union
Science Olympiad) which is designed for trios of pupils ages over 16 in the fol-
lowing fields: physics, chemistry, biology. These three are the qualifications that
the EU is currently short of.

1)SO

In 2004, the 1st IJSO took place in Indonesia [15] (International Junior Science
Olympiad). It's a five-member team competition for pupils aged fewer than
14 and put special emphasis on natural sciences education as a whole.

The competition is focused on understanding and studying natural sciences in
the context of general education and in all aspects of life.

Conclusion

The elaboration on a larger project involves mainly its clear assignment, appro-
priate solution, precise assessment and presentation. In many cases, teamwork
is necessary in order to solve the large problem, considering time and financial
constrains.
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