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Kdo jsme?

Chemici!
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Odkud pfichazime?

Univerzitni Kampus v Bohunicich.
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Co délame?

Chemici zkoumaji hmotu a jeji pfemé&ny...

Zkoumdme nanosv&t (Dochain et al. 2023)!
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Co délame?

Zkoumame nové moznosti ptipravy |é¢iv (Szczepanik et al. 2022)!
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Co délame?

Vyvijime nové analytické postupy(Kuchynka et al. 2023)!
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Co délame?

Zkoumame kvantovy sv&t (Stosek et al. 2023)!

o th e
i QR “‘z - X
wb? eollyt

Frontier MOs of RC AG, g [keal/mol] Frontier MOs of IM

TN KX P


https://doi.org/10.1021/acs.jpca.3c00607
https://ustavchemie.sci.muni.cz
https://www.instagram.com/chemie_sci_muni/
https://www.facebook.com/ustavchemie
https://www.youtube.com/@ustavchemiescimuni663

Co délame?

Zkoumame ledové mikrostruktury a jejich reaktivitu (Vetrdkova et
al. 2023)!
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Jak studium funguje?

Studium ma t¥i stupné:
> Bakala¥ské (Bc.) - 3 roky, 180 kreditd
» Magisterské (Mgr.) - 2 roky, 120 kreditd
» Doktorské (Ph.D.) - 4 roky, 240 kredit(

V pribéhu sbirdte kredity - za semestr 30. Ziskavaji se za:
> Povinné predméty
» Povinné-volitelné predméty

> Volitelné predméty
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Nabizené studijni programy

Pro bakalatsky stuperfi:

» Odbornad Chemie - po 2.
semestru moznost volby
» Biofyzikalni chemie
> Analyticka chemie -
manazer laboratore
> Uditelstvi chemie
» Chemie a technologie
materidl( ke konzervovani -
restaurovani

107 (48%)
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Navazujici magisterské studium

Analyticka chemie
Anorganickd chemie
Biofyzikalni chemie :
Fyzikalni chemie e
Organicka chemie
Materidlova chemie
Strukturni chemie
Konzervétorska chemie
Uitelstvi chemie

63(61%)
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Na co se u ndas muZete t&sit?

Vyucujici jsou renomovani védci v oborech, které
prednase;i!
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Na co se u ndas muZete t&sit?

MnoZstvi praktické vyuky, ktera vas ptipravi jak pro praci ve firmég,
tak pro daldi uplatnéni ve vyzkumu v akademickém i soukromém
sektoru.
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Na co se u ndas muZete t&sit?

Spitkové vybavené laboratofe Ustavu chemiel!

Do vyzkumu se unds miZete pfipojit jiZ v prvnim semestru!
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Na co se u ndas muZete t&sit?

» Moznost zahrani¢niho studia v ramci Erasmus+

> MoZnost tiastnit se védeckych konferenci
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Jak se k nam dostat?

1. Podej p¥ihlasku mezi listopadem - tinorem!
P¥ihlasky se podavaji elektronicky. Na kaZdy program je
nutnd samostatna ptihlaska.
2. Napis si pisemnou p¥ijimaci zkousku, nebo si nech odpustit
pFijmacky!
Test studijnich p¥edpokladii (TSP)
Odborny test z chemie
TSP i Odborny test - zapotte se lepsi z nich

3. Vitame t& u nas!
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Jak si nechat odpustit prijmacky?

Je nékolik moZnosti:
1. Mit primér znamek z profilovych pfedmétu j 1,5.
Profilové jsou Matematika, Chemie, Fyzika, Biologie,
Zemépis, Informatika, Angli¢tina. Je nutno vybrat &tyfi z nich
- chemie je povinnd.
2. Utast v krajském nebo vys8im kolem Chemické olympiady
(kategorie A,B nebo E).

3. Utast v krajském nebo vy&i kole SOC.
4. Usp&né tedeni ViBuChu!
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Pro vice informaci...
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P¥idej se k ndm uZ na Stfedni!

Nabizime projekty pro sttedogkoldky (ro€nikové prace a SOC)!
Nabizime odpusténi pfijmacich zkouSek p¥i projeveni zdjmu o obor!
Nabizime kurzy a krouzky!

ViBuCh

Vadélévact ikurz pro budoucf chemiky ¢ Bioskop vedecké vyukové centrum MU
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Absolventi

Synthon

teva

ThermoFlsher
SCIENTIFIC

Jaromira Novakova: Volbou chemického Petra Vojackova: Chemii si vybrala

oboru na MU rozhodné neslapnete vedle nahodou. Ted ji studuje na Harvardu
M ERC I( Jaromira Novékové absolvovala magisterské studium ve Petra Vojatkova nastartovala svou védeckou kariéru

specializaci Analyicka chente pod vedenim prof studiem na nasem Ustavu, odkud se navzdory riznjm

pokustm probojovala na Harvard. Behem

Preislera, kde se vénovala
Nyni pracuje ve fimé TestLine Clinical Diagnostics s.r.o. bakaldfského a magisterského studiu pracovala

v mezindrodni distribuci laboratomi humanni v Laboratoi organické syntézy a medicindini cheie pod
a veterinami diagnostiky, kde zuroéuje nabité zkusenosti vedenim dr. Svendy.

jak ze studia na univerzit3, tak i ze zahranicnino pobytu

ve Velké Britanii
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Néco malo o svétle...
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O &em bude ¥et?

1. Co je svétlo?

2. Jak interaguje svétlo s
hmotou?

3. Co mizeme zjistit?
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1) Svétlo
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Jak to vS8echno zadalo?

Newtonlv experiment s hranolem (asi 1670)
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Barvy
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Cas na experiment!
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After image
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Prvni problémy uZ ke konci 17. stoleti

CASTICE!

Sir Isaac Newton

"Svétlo je tvofeno z malych
neviditelnych atomi.”

VLNA!

Christiann Huygens

"Svétlo je vina, kterd se nutné&
musi $ifit médiem zvanym éter
(lat. aether).”
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Youngliv experiment - konec 18. stoleti

Sir Thomas Young

Diikaz vinového charakteru A de S I
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Svét je v poradku, svétlo je vinal

A TREATISE

o ELECTRICITY AND MAGNETISM

James Clark Maxwell

Dokdazal spojit elektfinu a
magnetismus, navic dokazal, Ze
svétlo je elektromagneticka vlna
(1873).
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Trouble in paradise - co Aether?

\ Luminiferous aether

Albert Abraham Michaelson, §

Edard Williams Morley ey e

ExperimentdlIng vyvratili teorii T
Aetheru (1887).
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Dalsi rana pro vinovou teorii...

Ejected electron

Scattered photon
with still less energy

Low-energy

High-energy scattered photon

incident photon

Second Compton
interaction

Arthur Holly Compton

Ejected electron

First

Ukazal rozptyl svétla po ekt
interakci s hmotou (1922).
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Ale na nékoho se zapomnélo...
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Kratky odskok k zafeni &erného télesa

Dokonale &erné téleso je takové, které je idedlni absorbér
(pFijmence za¥eni) i idedlni emitor (zdroj za¥eni).

IdedIni erné téleso neexistuje, ale blizko mohu byt:
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Fyzici ale potfebovali model...

James Hopwood Jeans

VyuZil krychli ke zmé&feni
radia€niho profilu ¢erného
télesa. s
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Rayleighliv-Jeansiiv vztah a UV katastrofa

James Hopwood Jeans, Lord

Rayleigh

Intenzita

Odvodili vztah pro zateni
&erného télesa

(Rayleightv-Jeansiiv ,
vztah)(1900). IR R
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Katastrofa zaZehndna...ale za jakou cenu?

[ —

Klasicka Kva ntova

Max Planck

Vytesil UV-katastrofu ale za
pomoci kvantovani energie
(1900).

I\I chemle
I
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Pro¢ realné spektrum vypada jinak?

w
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Peclivé vybirejte Zarovky!

O 0O

40/ 68


https://ustavchemie.sci.muni.cz
https://www.instagram.com/chemie_sci_muni/
https://www.facebook.com/ustavchemie
https://www.youtube.com/@ustavchemiescimuni663

Einstein navazal fotoelektrickym jevem

Albert Einstein

Vyfesil asi tak v8echno co se
dalo (cca 1905-1920). Objasnil
fotoelektricky jev (1905).

3lev
no .
electrons

hc
Ephoton = hf = T

Photoelectric effect
Ephoton = 1

700 nm
177eV

Vmax = 622 x 10° m/e

v

400 nm

Potassium - requires 2.0 eV to eject an electron

M
S

u
C

NI oo,
I

&6 6 0

41/ 68


https://ustavchemie.sci.muni.cz
https://www.instagram.com/chemie_sci_muni/
https://www.facebook.com/ustavchemie
https://www.youtube.com/@ustavchemiescimuni663

Francouzsky princ fyziky - Louis de Broglie

A= —
mv

Kazda &astice, stejné tak jako
kazdé téleso, vyzafuje

Louis de Broglie elektromagnetické zaveni, jehoz
Spojil vlastnosti vin a &3stic vinova délka je dana de
(1924). Broglieho vztahem.
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Co nakonec vime?

Svétlo se chova zéroveii jako vina a zdroveri jako &astice nazyvand
foton.

Energie fotonu je kvantovana a je rovna E = hf. Kde f je vinovd
frekvence a h Planckova konstanta.
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2) Interakce sv&tla s hmotou
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Atom - kde se déje chemie?
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Orbitaly a energetické hladiny

Lyman series

Balmer series

Paschen series
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Fotoelektricky jev je$té jednou

Photoelectric effect
Ephoton =hv

700 nm Vimax = 6.22 X 10° m/«

1.77 eV i
400 nm /

3eV
no
electrons o

Potassium - requires 2.0 eV to eject an electron
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Fotoelektricky jev je$té jednou

Pro draslik plati nasledujici energeticky diagram (zvyrazn&na je
valen¢ni hladina).
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Cas na experiment!
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Noctovisor/Night vision

i

u g N
uy
gl

% "

h
K

50,/ 68


https://ustavchemie.sci.muni.cz
https://www.instagram.com/chemie_sci_muni/
https://www.facebook.com/ustavchemie
https://www.youtube.com/@ustavchemiescimuni663

Prvni krok interakce - absorbce zareni

Absorbce probihd okamzit& (10715 s).
Neni nutné aby se absorbovala vSechna energie.

Ejected electron
(O]
Scattered photon
with stil less energy
Ly

Low-energy
High-energy scattered photon
incident photon

Second Compton
interaction

First Compton
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Absorbce - atom vodiku

Ukazuji se pouze elektronové prechody, tedy energeticky
nejvyraznéjsi prechody.

Absorbéni spektrum vodiku.

1
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Emise zareni atomy

Ukazuji se pouze elektronové prechody, tedy energeticky
nejvyraznéjsi prechody.

Emisni spektrum vodiku.

Lyman series

410 nm| Balmer series
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Absorbce a emise

hydrogen absorption spectrum

e |

hydrogen emission spectrum

Lyman series
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Proc je chlorofyl zeleny?
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Nové prvky objevené pomoci spektrélnich ¢ar!

204,4

Tl

Thallium

4,002
HLhum Rubidium Cesium Indium
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Ale energie se da zbavit i jinak...

Rozlisujeme t¥i zakladni
pfrechody:

1. Elektronové

2. Vibra¢ni

3. Rota¢ni
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Jablonski
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Absorbéni spektra molekul jsou slozitéjsi...
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Cili je gkoda je zjednoduzovat...
—E [eV
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Dohromady potom...

o
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A /nm
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Prol se o svétlo zajima
chemik?
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Fotochemie!
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THE PROTOCHEMISTRY OF THE FUTURE*

Movery civilization is the daughter of
coal, for this offers to mankind the solar
energy in its most concentrated form; that
is, in a form in which it has been aceurnu-
lated in a long series of centuries.
ern man uses it with incroasing eagerness
and thoughtless prodigality for the con-
quest of the world and, like the mythical
ol of the Rhine, conl is to-day the great-
est source of energy and wealth.

The earth still holds enormous quantities
of it, but coal is not ineshaustible. The
problem of the future begins to interest us,
and a proof of this may be seen in the fact
that the subject was treated last year almost

vancement of Science at Portsmouth and
by Professor Carl Engler before the Ver-
summlung  deutscher Naturforscher und
Aerste at Karlsruhe. According to the
calculations of Professor Engler Burope
to-day about 700 billion tons of
coal and America about as much; to this
must be added the coal of the unknown
parts of Asia. The supply is enormons but,
with increasirig. consumption, the mining
of coal becomes more expensive on account
of the greater dopth to which it is necessal
to go. It must therefore be remembered
that in some regions the deposits of coal
may become practically useless long before

Ts fossil solar energy the only one that
may be used in modern life and civiliza-

tion? That is the question.

ress of Applied Chemistry, New York, September
11, 101

394

duction of artifiial colors and dyestuffs

scopo of studics on this subject ought
not to be limited to preserving colors from
fading, bleaching and all changes produced
by light. The photochemistry of eolors and
dyestufls ought to furnish new methods of
preparation and of dyeing. Very cncour-
aging experiments have already been made
with diazoic compounds and mention should
be made of the recent observation of Baud-
isch that

SCIENCE

[N. 8. Vor, XXXVE. o, 095

now the strongest. nations rival each other
in the conquest of the lands of the sun, as
though unconscionsly foreseeing the future.
gotation is rich, photochemistry

may be left to the plants and by rational
cultivation, as T have already explained,
lar raistion may b wed for mdstral
purposes.  Tn the desert regions, unadapted
iy kind of cultivation, photochemistry

will artificially pot their solar energy to

is changed on the fiber to azoxynaphthalene
when exposed to light. The autoxidation
of leuco compounds by light is an old prac-
of which the ancients availed them-
selves for preparing purple; now the proc
ess is explained, thanks to the familiar re-
searches of Friedlinder, but it is clear that
a great deal remains to be learned in this
field,

T’h«(nlmpw nﬂnMMew, which often as-
sume very intense colors in the light, and
oo rtamn inthe dasknes o thie
primitive color, might be used very effec-
ch substances might well attract

:
E

pression of changing eolors. The dress of

prepared, would change its color
aceording to the intensity of light. Pass-
ing from darkness to light the colors would
brighten up, thus conforming automatically

n thearid lnds thor ill spring
colonies without smoke and with-
ot ks, ot of s e
extend over the plains and glass buildings
will rise everywhere; inside of these will
take place the photochemical processes that
been the guarded scoret of
the plants, hut that will have been mastered
by human industry whieh will know how
to make them bear even more abundant
fruit. than natare, for nature is not in a
hurry and mankind is. Andif in a distant
future the supply of coal besomes com-
et exhuuted, ivition will ot be
checked by that, for life and civi
e ot o 38 the sun shien! T
our black and nervous eivilzation, b
on coal, shall be followed by a quicter ci
zation based on the utiization of solar
energy, that will not be harmful to progress
and to human happiness.

E

3

to the the last word of fash.
fon for the future.

Solar energy is not mmv dumhnted
over the surface of the earth; the
privileged rogions, and alhen e o
favored by the elimate. The former ones
would be the prosperous ones if we shonld
become able to utilize the energy of the
sun in the way which T have deseribed.
The tropieal countries would thus be con-
quered by civilization, which would in this
manner return to its birthplace. Even

should not however be postponed to such
distant times; T beliove that ey will
do well in nsing from this very day all the
energies that nature puts at its disposal.
S far, human civilization has made use
o, exlusivly of fosil solar energy.
Would it uot be sdviniageons to mike
better use of radjant
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Giacomo Ciamician

>iamician (1957-1 922)’;"‘[900, Dipartimento di Chimica, Bologna (with Paolo Silber)
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Thomas Midgley Jr.

Clovék s nejvétsi negativnim
dopadem na Zivotni prostfedi v
historii svéta.

Vynalezce freond a
tetraethylolova.
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Mario J. Molina

Nobelova cena za chemii
(1995).

Objev vlivu freond na Zivotn{
prosttedi.

Poradce Baracka Obamy.

Jeden z duchovnich otci
Montrealského protokolu.
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Dékuji za Vasi pozornost!

Diskuze budiZ otevfenal
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Konference stoleti - cela o fotonul!

SOLVAY CONFERENCE 1927

A.PICARD  E HENRIOT P.EHRENFEST EG.HERSEN  Th.DEDONDER E.SCHRODINGER E.VERSCHAFFELT W.PAULI W. HEISENBERG RH FOWLER L BRILLOUIN

P. DEBYE M. KNUDSEN WL BRAGG HA. KRAMERS PAMDRAC ~ AH.COMPTON L. de BROGLE M. BORN

LIANGMUR  M.PLANCK Mme CURIE H.A. LORENTZ AL EINSTEN P.LANGEVIN  ChE. GUYE CIR.WISON  O.W. RICHARDSON

Absents : Sit W.H. BRAGG, H. DESLANDRES ef E. VAN AUBEL
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