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Milé piirodovédkyné a mili ptirodovédci,

Jsme radi, Ze miizeme jiz po tiinacté poradat setkani mladych ptirodovédct
na pudé Pfirodovédecké fakulty Univerzity Palackého v Olomouci, resp.
v Pevnosti poznéni! Podet a kvalita abstraktd Vasich praci jsou dokladem
VaSeho neutuchajiciho zajmu o pfirodni védy.

V tomto sborniku jsou uvefejnény souhrny praci jednotliveli i skupin
mladych lidi, ktefi se, stejné jako VY, ve svém volném case vénovali
zajimavym otazkadm matematiky, fyziky, véd o Zemi, biologie ¢i chemie.

Vétime, Ze pro Vas budou prispévky ostatnich ucastnikii konference
zajimavé, Ze vam setkani s nimi umozni poznat nové ptirodni zakonitosti
a vidét svét okolo nés z jinych Ghld. Stejné dilezité ale je setkat se a hovofit
s lidmi, ktefi se védou a Vasimi tématy zabyvaji profesionalné, a doufame,
Ze se tieba nechate inspirovat!

A jako vzdy Vam klademe na srdce: nebojte se na cokoli zeptat! Byla by to
Skoda a nevyuzita Sance opravdu jakoukoli otdzku nepoloZit. Na konferenci
se setkate nejen se svymi vrstevniky, jejich vedoucimi, ale i s badateli z nasi
fakulty. A pokud neznidme odpovéd’, vime, kde patrat. Mnoho krasnych
objevl zadalo ¢asto pravé u velmi jednoduchych otazek!

Martin Kubala a Jifi Kvita

Olomouc, kvéten 2019
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Emergence radikalizace v komplexnich sitich

Anna Minarovi¢ova, FrantiSka Sandroni

Vedouci prace: Jakub Dostal

Slovanské gymnézium Olomouc
anna.minarovicova.ol@gmail.com, frantiska.sandroni@gmail.com

Sociologové napfic¢ celym svétem poukazuji na velké zmeény, kterymi si v
posledni dob¢ prochazi nase spole¢nost. Mizeme je sledovat v samotné
struktufe spolecnosti a jsou viditelné v kazdodennim zivoté. At uz se
zaméfime na vznik novych vztaht, Sifeni informaci ¢i tvofeni nazort,
vSechny tyto véci budou touto zménou struktury spolecnosti néjakym
zpisobem ovlivnény. Jednim z moznych projevi muze byt i vétsi
radikalizace spolecnosti, ktera se v dnesni dob¢ zda byt stale markantné&jsi.
Cilem nas$i prace je zodpovédét otazku, zda zména struktury spolecnosti
S sebou mize pfinést i zmeénu S$ifeni a formovani nazortt v ni. S pomoci
poznatkli z matematiky (teorie grafl, network science) a sociologie
navrhujeme model pro Sifeni nazord ve spoleCnosti, ukazujeme jeho
vlastnosti a s jeho pomoci vytvaiime simulace na riznych strukturach
(ndhodné a scale-free sit€). Timto se snazime podat nastroj pro zodpovidani
sociologickych otazek a na n¢které z nich i odpoveédeét.

V této praci se snazime 0 co nejlepSi propojeni matematiky a sociologie,
které by mohlo, podle naseho nazoru, prinést mnoho novych poznatkti do
obou téchto obort.



Riemannova zeta funkce
Vedouci prace: doc. RNDr. Jan Tomecek, Ph.D.

Slovanské gymnézium Olomouc
tomsklen@seznam.cz

Riemannova zeta funkce byla poprvé definovana Leonardem Eulerem v prvni
poloving 18. stoleti jako funkce realné proménné. Pivodné vznikla po zadefinovani
tzv. Basilejského problému, ktery byl po necelém stoleti neuspéSnych pokusii
vyfeSen jiz zminénym Eulerem. K hledani souctu pfevracenych hodnot ctverct
prirozenych ¢isel si zadefinoval zeta funkci, umoziujici soucet pievracenych hodnot
piirozenych ¢isel umocnénych na libovolnou mocninu a tesil specificky ptipad:
umocnéni na druhou. Po vyieSeni tohoto problému a dokdzani jeho spravnosti se
vsak jal zkoumat samotnou funkci a dosahl znanych pokroktl v naS§em poznani.

O stoleti pozdéji se o tuto funkci zacal zajimat némecky matematik Bernard
Riemann. Ve své praci "Uber die Anzahl der Primzahlen unter einer gegebenen
Grosse", v prekladu O poctu prvocisel mensich nez dand hodnota, rozvadi Eulerovu
zeta funkci do oboru komplexnich Cisel. Zavedl jeji analytické pokracovani a
obrovskym pfinosem byla funkéni rovnice pro zeta funkci, ktera ukazuje jistou
soumeérnost podle pfimky Rz=1/2. Nejen to, poukazal také na spojitost mezi, jak uz
nazev napovidd, rozlozenim prvocisel a nulami zeta funkce, ¢imz ji definitivné
zatradil mezi dalsi dilezité funkce teorie Cisel. Vyslovil tzv. Riemannovu hypotézu,
tvrdici ze veskeré netrivialni nuly (majici tak silnou spojitost s prvocisly) lezi praveé
na ptimce Rz=1/2. Jak je znamo, vyfeSeni hypotézy i s dikazem piinese jejimu
fesiteli milion dolarg.

Ve své praci se snazim o dalSi studium zeta funkce a funkci s ni spojenymi. Od
relativné jednoduchych metod uprav nekonecnych fad pres integraly az k residuové
véte, pokousim se aplikovanim nastrojii matematické analyzy nalézat nové vlastnosti
zeta funkce, nové zpisoby dikazi starSich vztaht, zjednoduseni vypoétd hledani
konkrétnich hodnot. V praci je kladen diraz na vSemozné pokusy pfiblizit se k
presné hodnoté Apéryho konstanty (zeta ze tfi), jejiz pfesna hodnota zistava
neznama po dobu blizici se tfem stlim let.

Cilem prace je nalézt nové vztahy popisujici zeta funkci, at’ uz pro vyuziti dalSich
matematikd, nebo, v piipadé novych dikazl, prispét vztahy umoziujicimi
intuitivnéjsi pochopeni zahad zeta funkce.

10



Determination of physical properties of newly discovered
delta Scuti type variable star

Voitéch Dienstbier

Vedouci prace: doc. RNDr. Marek Wolf, CSc., Mgr. Marek Skarka, Ph.D.

Slovanské gymnéazium Olomouc
vojtech.dienstbier@gmail.com

This paper describes the acquisition of photometric and spectroscopic
measurements of the newly discovered delta Scuti star CzeV1361 and
determination of its characteristics. The apparent and absolute magnitudes
of the star and its distance were determined independently via photometry
using period-luminosity relation and astrometry. From the contradiction of
the obtained results and light curve shape, existence of non-radial pulsations
is demonstrated. Therefore P-L relation based methods cannot be applied to
this very star. Several methods of period analysis (Fourier transform, Lomb-
Scargle periodogram, Bayesian inference) are compared. Spectral type and
therefore surface temperature were determined using spectroscopic
measurements and model spectra comparison. The level of interstellar
extinction derived from the spectra fitting was crucial for the calibration of
photometric observations. Radius, mass, temperature, luminosity and
further properties were derived from the data. As the derived star mass is
too low to be ordinary solar-like metallicity delta Scuti pulsator, metal-poor
population Il SX Phoenicis subtype is suggested. The star was placed on the
Hertzsprung-Russell diagram.
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Laser welding of AISI 304 steel and titanium

Jakub Salaj

Vedouci prace: RNDr. Hana Chmelickova

Gymnazium, Unicov, Gymnazijni 257
jakub.salaj.js@gmail.com

The main aim of my project was to optimize various parameters of pulsed
laser welding. For experiments, the Nd:YAG laser (LASAG KLS 246-102)
was used, which emits radiation with wavelength 1064 nm in pulses in
length range from 0.1 to 20 milliseconds. The laser is located in the Joint
Laboratory of Optics of the Palacky University in Olomouc and Institute of
Physics of the Czech Academy of Sciences. There were two materials used.
First were AISI 304 steel sheets of 0.6 mm thickness, which is one of the
widest used stainless steels, and the second were 1.2 mm thick sheets of
commercially pure titanium grade 1. Titanium is widely used in automotive,
aviation and other industries, due to its unique features, such as hardness,
lightness and durability.

The project is composed of five experiments. Three of them are aiming to
find the best welding parameters for AISI 304 and the last two for the
titanium. Two experiments searched for optimal energy provided by single
pulse for both steel and titanium. But welds were made from the lowest
energy of 2.6J to the highest one of 6.3J. Similarly, the next two
experiments explored optimal pulse length from 2 ms to 5.5 ms with
increment 0.5 ms. The last experiments examined the effect of distance
between the focal point and metal sheet surface and compared the
theoretical diameter and actual diameter of weld.

Upper and bottom parts of all welds were observed and measured by means
of a USB digital microscope. Metallographic samples of weld cross sections
were prepared and examined by confocal laser scanning microscope
Olympus LexT and those welds with the best properties were chosen as
optimal.

The results declared the optimal parameters of pulsed laser welding of AISI
304 and titanium sheets of 0.6 mm and 1.2 mm thickness in accordance
with the aim of the research. Moreover, the project has shown the process of
welding optimization, which can be used in commercial conditions of
ordinary industrial companies.
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Hodnoceni kvality webovych map pomoci metody eye-
trackingu

Michaela Pafilova

Vedouci prace: RNDr. Stanislav Popelka, Ph.D

Gymnazium Brno-Reckovice
endi007 @seznam.cz

Prichod informacnich technologii a néastup Internetu znamenal vyraznou zménu
v oblasti kartografie. Na prelomu 20. a 21. stoleti se stavaji modernim trendem
webové mapy. Takovéto mapy primarné vytvaii odbornici, ale uzivatelské testovani
vytvorenych map casto viibec neprobiha.

Cilem této prace je navrh, sestaveni a realizace vlastniho eye-tracking experimentu
za uCelem objektivniho zhodnoceni uzivatelské pfistupnosti tii vybranych noveé
navrZzenych webovych map projektu PoliVisu.

V teoretické Casti prace je zpracovana reSerSe dané problematiky a jsou popsany tii
vybrané webové mapy, jakozto hodnocené stimuly (Kriminalita v Chicagu, Intenzita
dopravnich nehod v Plzni a Nehodovost ve Vlamsku). Praktickd ¢ast se vénuje
navrhu, sestaveni a realizaci vlastniho eye-tracking experimentu, ve kterém jsou
otestovany tyto tfi stimuly z hlediska uZzivatelské pristupnosti. Cely experiment je
rozdélen do dvou ¢asti, a to na ¢ast statickou a dynamickou. V casti statické byly
respondentovi ukazany vzdy dva odlisné snimky z kazdé mapy. Cilem této Casti bylo
zachytit, ktera mista upoutaji uzivatelovu pozornost nejvice a nasledné popsat
strategie Cteni stimulti. V dynamické ¢asti respondent plni mnou vytvofené otazky a
ukoly pro kazdy ze tii stimuld. Otazky a ukoly byly definovany tak, aby ukazaly, jak
je uzivatel schopny se adaptovat do nového prostiedi stimulu, a jak s nim dokaze
efektivné pracovat. Vysledna data jsou nasledné analyzovana a zpracovana. Na
zaklad¢ meéfeni byly nalezeny chyby a nedostatky, se kterymi se respondenti
setkavali pfi praci s webovymi mapami. Ze ziskanych vysledkd bylo zformulovano
kratké doporuceni pro autory map, které zdlraziuje nejmarkantnéjsi chyby pfi
plnéni ukoll a je doplnéno o navrh pro pfipadnou Gpravu.

Vsechny stanovené cile byly splnény. Vytvofené doporuceni bylo po dokonceni
prace predano samotnym autortm map. Vysledky prace mohou byt vyuzitelné jako
inspirace pro dal$i studie zabyvajici se hodnocenim kvality webovych map.
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Synthesis and supramolecular behaviour of salts derived
from 4-(3-(4-aminophenyl) adamantane-1-yl) aniline

gtép{m Hartman

Vedouci prace: Mgr. Robert Vicha, Ph.D.

Gymnazium Zlin — Lesni ¢tvrt 718
stepan.hartman613@seznam.cz

This work is dealing with the synthesis, supramolecular behaviour and
properties of new dicatonic ligands which contain 1,3-disubstituted
adamantane derivatives. These molecules were designed based on a study of
previously prepared substances of similar structural properties. Substituents
on adamantane framework adopts a tetahedral angle, i.e. approximately
109.5°. The bent structure of these ligands indicates that they will have
bigger spatial demands and so we predict that they will form more stable
complexes with higher homologues of macrocyclic receptors, for example
cucurbit[8]uril (CB[8]) or y-cyclodextrin (y-CD). Supramolecular properties
of these substances were studied using the nuclear magnetic resonance and
isothermal titration calorimetry. Those methods helped us to determine the
values of association constants (Ka) and thermodynamical properties of the
complexes. The obtained values of Ka were not as high as we expected but
the initial expectation of higher selectivity towards larger homologues of
CBJ[n]s has been cofirmed. The complexes of new ligands with CB[8]
displayed Ka in magnitude of about 10° M™, and with B-CD and y-CD of
approximately 10°~10° M™. Thus, these structures provide binding motifs
suitable for construction of complex ligands with multiple binding sites.

14



Synthesis of novel antitubercular agents

Ondrej Jezowicz, Max Mrstik

Vedouci prace: RNDr. Lucie Brulikova, Ph.D.

Gymnézium Olgy Havlové 2, Ostrava-Poruba
ondra.jezowicz@seznam.cz, max.mrstik@seznam.cz

Tuberculosis is an infectious disease predominantly caused by the bacillus
Mycobacterium tuberculosis (Mtb). This infectious disease remains one of
the top 10 causes of death and is, additionally, the leading cause of death
due to a single infectious agent. In 2017, approximately 10 million people
developed active TB disease and over 1.6 million persons died as a result.
Moreover, increasing numbers of the MTB strains are becoming resistant to
one or more of the standard anti-TB drugs which complicates treatment and
the rise of the number of people affected by drug-resistant TB and latent TB
is alarming. The current situation requires search for novel antibacterial
agents with new modes of action directed as of yet unknown targets.

The goal of this project is the synthesis of novel antituberculotics highly
efficient to the resistant mutants of M. tuberculosis. Designed compounds
are based on dihydropteridinone scaffold that has already proven interesting
biological properties. It is also known that some dihydropteridinones are
able to affect several diseases associated with fosfatidylinositol-3-kinase
(PI3-K). PI3-K also plays significant role in the immune response of
macrophages in the presence of mycobacteria.

In this project, we have developed an approach to the synthesis of novel
dihydropteridinone-based compounds by employing an efficient solid-phase
synthetic protocol. Our methodology is based on the fast and efficient solid-
phase synthesis having the ability to implement structural diversity from the
readily available building blocks through minimum synthetic route and with
high yields. We have synthesized 32 novel compounds that will be tested
for their biological activity. The most interesting derivatives from this series
will be further modified for extensive SAR study.
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Comparison between Demethylation Effects of Decitabine
and Vidasa on Multiple Myeloma Cells

Michaela Ondrakova

Vedouci prace: Ing. Katefina Smesny-Trtkova, CSc.

Slovanské gymnazium Olomouc
misaon@centrum.cz

This thesis deals with the comparison of the demethylation effect of
Decitabine and Vidaza on multiple myeloma cells. Both of these substances
are demethylating agents, so they are able to reduce the cell methylation
rate. They work on the principle of reducing expression of DNA-
methyltransferase (DNMT) genes, especially for the genes DNMT1, which
provides the basic methylation status of the cell and is its most important
marker, too. They also affect the expression of the genes for DNMT3a and
DNMT3b, whose role is to ensure cell methylation, especially in the
prenatal period, but they can also act in adult somatic cells because of a
disease. Although methylation is essential for cell survival, its excessive
amount results in reduced expression of tumor suppressor genes and
subsequent tumor growth. Hypermethylation may also be one of the causes
and the prognosis deteriorating factors of multiple myeloma. Thus, a
decrease in the methylation rate induced by demethylation agents,
Decitabine and Vidaza, in multiple myeloma cells could have had a positive
therapeutic impact. One of the aims of this work is to find out whether this
hypothesis is valid and whether it is possible to consider Decitabine and
Vidaza as treatment options of multiple myeloma or not.
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Study of the chemical essence of physical dormancy of pea
seeds

Veronika Babyradova

Vedouci préce:
Monika Cechova, M.Sc., assoc. prof. RNDr. Petr Bednat, Ph.D.

Gymnazium a Stredni odborna skola zdravotnicka a ekonomicka Vyskov
verubabyradova@gmail.com

The project deals with the changes of seed coat composition due to the
temperature cycling of the seeds of Pisum sativum in relation to their
physical dormancy. Temperature cycling as a common phenomenon in the
nature highly affects the dormancy of seeds and consequently its
germination. Seed responsivity and germination of domesticated species is
strongly related to the crop yield.

Three analytical methods were used in this study. First, infrared
spectroscopy (IR) was applied since it is non-invasive and the examined
seeds remaining preserved. In IR spectra, differences between cycled and
non-cycled seeds in the range 1550-1700 cm™ (supposedly belonging to the
vibration of ester bonds) were observed. Secondly, high resolution mass
spectrometer with laser desorption/ionization (LDI-MS) was used. The
LDI-MS spectra showed significant differences in the signal of ions at m/z
261, 0354 in cycled and non-cycled pea seeds. Tentatively, the signal
belongs to phosphorylated sugar alcohol inositol or some of its isomers. The
third method was the liquid chromatography-mass spectrometry. This
method was the most sample demanding. The most noticeable difference
between selected thermally cycled and control seeds (genotype No. 17) was
found at the retention time (RT) 7.5 min and m/z 1069.5682. The
elucidation of the origin of these signals is now in progress.

This preliminary study suggests what chemical structures in pea testa may
be affected by temperature cycling and could potentially be related to
changes in seed response and physical dormancy. Targeted experiments to
confirm these results and to provide more detailed structural
characterization are the subject of current research.
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Detection of bicarbonate effect in photosystem Il by
chlorophyll thermoluminescence

Karolina Letochova

Vedouci préace: prof. RNDr. Petr Ilik, Ph.D.

Gymnazium Sternberk
karolina.let@seznam.cz

Due to photosynthesis, plants can form complex organic substances from
inorganic compounds in the presence of light. Photosynthesis is a complex
process that is divided into primary and secondary processes. The primary
(light) phase of photosynthesis takes place in the thylakoid membranes of
chloroplasts. The primary processes of photosynthesis include light
absorption by two protein complexes, photosystem | (PSI) and
photosystem Il (PSII), and subsequent electron transport. This is ensured by
electron carriers, including primary and secondary quinones (QA and QB),
which are the part of PSII.

It has been known for many decades that bicarbonate ion stimulates electron
transport between QA and QB and this phenomenon is a part of the
"bicarbonate effect”. The release of bicarbonate ion from PSII shifts the
standard redox potential of QA from -145 mV to about -70 mV, which may
be an important protective mechanism against excessive light whenever
carbon dioxide is limited (e.g. when stomata are closed under stress
conditions). This phenomenon has been studied since 1960s using a wide
range of biophysical methods, but so far all results confirming the
“picarbonate effect” have been measured only with izolated thylakoid
membranes or PSII (in vitro).

Our work demonstrates that the “bicarbonate effect” in PSII can be
measured in leaves in vivo using chlorophyll thermoluminescence.
A typical thermoluminescence Q band shifts down in CO,-free air to lower
temperatures and a new band appears at 20°C instead of the typical B band
in the absence of CO, Based on these results, the chlorophyll
thermoluminescence method can be used as a simple tool for detecting
bicarbonate release from PSII in vivo.
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Wheat, roots and stress

Natalie Rudolfova

Vedouci prace: Mgr. Petra Hlouskova, Ph.D.

Slovanské gymnazium Olomouc
natysync@gmail.com

Stress is an inherent part of our and plant's lives aswell. Due to their
stationary nature, plants developed the diverse defense mechanisms to
survive and thrive in these ever-changing environmental conditions. One of
such mechanisms are antioxidant enzymes. Using modulation of the activity
of these enzymes, the plants regulate the formation of reactive oxygen
species to keep homeostasis and survive in changing conditions of
environment.

Wheat is by far one of the most important crops worldwide. Scientist and
breeding companies are trying to develop better more resistant genotypes.
Recently, the focus is on drought-resistant plants. The drought-resistace is
often linked to a different root system architecture and its qualitative and
quantitative characteristics. Root system has not been the object of breeding
because of a missing approach of research.

The aim of this study was to investigate the influence of the differences of
root systems of various genotypes of common wheat in response to drought
stress and to examine the activity of antioxidant enzymes (ascorbate
peroxidase and guaiacol peroxidase) in the roots of these plants.
Subsequently, we wanted to determine whether the enzymatic activity can
be used as the first indicator for selection of drought-resistent plants.
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Bilkoviny — risk, nebo zisk?

Eliska Mal4, Hana Machovska, Samuel Otahal, Rachel RaZova, Zuzana
Stloukalova, Tereza Zurowska
Vedouci prace: Mgr. Marek Navratil

Slovanské gymndazium Olomouc, trida Jiriho z Podebrad 13, Olomouc,
771 11, navratil@sgo.cz

V predchozich dvou roc¢nicich soutéze se nas tym zucastnil konference s
tématy sacharidy a tuky. Volba tématu pro letodni rok byla jasna —
bilkoviny. Tim jsme uzavieli kruh hlavnich Zivin. Nasi praci jsme rozdelili
do dvou oddili.

V prvni teoretické ¢asti jsme se seznamovali se zakladnimi pojmy, z jakych
jednotek se bilkoviny skladaji, jaké maji funkce. Jednu kapitolu jsme
vénovali tomu, jakou roli hraji bilkoviny v potravé clovéka. Behem naSeho
badani jsme narazili na pojem bilkovinné jedy. Toto téma nas natolik
zaujalo, Ze jsme se ho také rozhodli zaradit do prace. Posledni kapitolu
teoretické casti jsme vénovali enzymuim, které jsou velmi dulezitymi
katalyzatory reakci v télech organismd.

V praktické ¢asti jsme nejdiive sestavili jednoduchou anketu, kterd méla za
ukol zmapovat znalosti Siroké vefejnosti o bilkovinach. Oslovili jsme
navstévniky dne otevienych dvefi na nasi skole, pozdé€ji jsme vytvorili
elektronickou verzi, kterou jsme rozesilali pomoci emailovych adres.
V laboratofi jsme provedli n¢kolik jednoduchych analytickych reakci,
prakticky jsme si ovéfili funkci amylasy ptyalinu a zjistili jsme, které latky
maji na bilkoviny denaturacni U¢inek. Snazili jsme se sestavit jidelnicky s
vyvazenym obsahem bilkovin. Nakonec jsme se seznamili s chemickym
programem ChemSketch, ve kterém jsme se pokusili psat vzorce a rovnice.
Béhem nasi ,,védy* jsme se zdokonalili v praci v laboratofi. Naucili jsme se
komunikovat nejen mezi sebou, ale také s dospélymi. Seznamili jsme se se
zasadami psani védeckého textu. Doufame, Ze prace bude prospéSna i
ostatnim. Poté&Silo by nas, kdybychom timto projektem zaujali a pritdhli k
chemii dalsi mladé nadSené védatory.
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Prirodni kosmetika

Jan Langer, Sehnalova Lucie, Daniela PiSkova, Denisa Pavlicovd, Zuzana
Skacelova, Marie Fadrna, Katefina Bojanovska, Zuzana Sovova, Jana
Silnouskova, Nella Vyroubalova, Jana Schneiderova, Andrea Pichova

Vedouci prace: Mgr. Veronika Novotna

Z&kladni 3kola namésti Svobody 3, Sternberk, prispévkova organizace
veronika.fadrna@seznam.cz

V ramci tématu ,,Clovék a piiroda jsme se rozhodli vénovat ptirodni
kosmetice. Vedly nas k tomu tfi divody:

Prvni dtivodem byla nase zvidavost. Chtéli jsme proniknout do taji prirodni
kosmetiky, osvojit si z&kladni postupy, ziskat Sirsi znalosti o jednotlivych
pfisadach a o ptiznivych Gcincich bylin na nase télo.

Druhym divodem byla naSe zvédavost. Zajimalo nas, jestli jsme schopni
ptirodni kosmetiku ptipravit ve Skolnim prostiedi.

A tietim diivodem bylo nase zdravi. Chtéli jsme zacit pouzivat kosmetiku,
ktera bude mit jen blahodarné ucinky na nasi plet. A nejjednodusSim
zpusobem je vyrobit si ji sami.

Nase prace obsahuje 56 receptli na vyrobu pfirodni kosmetiky. Je tematicky
rozdé€lena do Sesti kapitol: péce o télo, koupel, péée o ruce a nohy, péce o
obli¢ej a o¢i, péce o rty a usta, péCe o vlasy a domacnost. VSechny navody
jsme vyzkouseli a vyrobenou kosmetiku ovéfili na vlastni ktzi. Kazdy
ptipraveny produkt jsme zdokumentovali, prace tedy obsahuje jen nami
vytvorené fotografie. Vystupem naseho celoroéniho usili je kniha, ktera by
meéla slouzit jako navod, jak si pfipravit kosmetiku v domacim prostiedi.
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Prichod UVA a UVB zifeni kizi

Petr Oli§, Jan Repaii, Anna Sedlackova, Tereza Krejéova
Vedouci prace: Mgr. Kvéta Dérdova

Zakladni skola Bridlicnd, okres Bruntal, Komenského 360, 79351 Bridlicna,
kveta.derdova@seznam.cz

Prichod UVA a UVB zareni kuzi, je nazev projektu, ktery si klade za cil
zjistit, jak zafeni prochéazi pres oSetfenou a neoSetfenou kuzi. Déle nas
zajimalo, jak jeho pruchod ovliviiuji opalovaci krémy s riznym UV
faktorem.

NaSe prace se skladi ze dvou Gasti. Prvni ¢ast je teoreticka. Zde jsme se
zaméfili na seznameni se spektrem slunecniho zafeni, dopadajiciho na
zemsky povrch. Dale s nebezpe¢im pisobeni UVA a UVB na lidsky
organismus.

Ve druhé, praktické ¢asti, jsme zjistovali, jak prichod sledovaného zareni
ovliviiyji rizné ,prekazky”. Zaméfili jsme se na zjisténi prichodu UVA a
UVB zéafeni pres oSetfenou kuzi riznymi opalovacimi krémy s rozdilnym
ochrannym faktorem. Dale nas zajimalo, zda je rozdil v prichodu zareni
pres mokrou a suchou kdzi.

O vysledky prace projevila zajem MUDr. Jana Suléfova a IQ park science
center, Liberec.
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Klic¢ivost a rust rostlin

Katefina Bartozelovd, Miroslav Loukota, Marek Smazinka, David Marek
Vedouci prace: Mgr. Kvéta Dérdova

Zakladni skola Bridlicna, okres Bruntal, Komenskeho 360, 79351 Bridlicna
kveta.derdova@seznam.cz

Kli¢ivost a rist rostlin je ndzev projektu, ktery si klade za cil zjistit, jak
ovliviiuje barva osvitu kli¢ivost semen jeCmene setého. Déle nas zajimalo,
jestli zvoleny osvit ovlivituje nasledny rust rostliny a jeji celkovou kondici.
Nase prace se sklada ze dvou ¢asti a opird se i o vysledky naseho tfiletého
projektu Stres rostlin.

Prvni cast je teoretickd. V ni jsme se zamcfili na seznameni s pokusnou
rostlinou a procesem fotosyntézy. Dale jsou zde shrnuty vysledky naSeho
ptredeslého vyzkumu, zaméfeného na rust stresované rostliny.

Ve druhé, praktické ¢asti, jsme zjistovali, jak rostlina kli¢i pfi osvitu riznou
Casti svételného spektra. Zajimalo nas, jak dané spektrum fotosynteticky
aktivniho zafeni ovliviiuje nasledny rast rostlin.

O vysledky nasi prace projevila zajem spolecnost Vernier a IQ park science
center Liberec, se kterymi dlouhodobé spolupracujeme i na dalSich
projektech.
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Pavouci naSima o¢ima

gtépénka Horakova, Martina Stranska, Martin Mikeska, Adam Sziemeister,
Jan Vancl, Maté¢j Marecek
Vedouci prace: RNDr. Jana Dobrorukova

Gymnazium Dviir Krdlove nad Labem, nam. Odboje 304, Dviir Kralové nad
Labem, 544 01

Prace struéné shrnuje vyvoj pavoukl, jejich morfologii a anatomii
a podrobné se veénuje stavbé a zpracovani pavuéinového vlakna. Uvadi
priklady postaveni pavoukii v pohadkach a povéstech, zabyva se obecné
vztahem lidi k pavouktim. V praktické ¢asti jsou uvedeny vysledky pokust
s pavucinovym vlaknem — reakce s riznymi chemickymi latkami. Z pokust
plyne, ze pavouci vldkno je velice odolné, vyraznéji reagovalo -
rozpoustélo se — jen v silnych kyselinach a v enzymu pepsin. Prace je
doplnéna fotografiemi pavoukll a pavucin z volné pfirody.
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