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pojem vizualizace, jeji smysl ve vyuce
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digitalni molekularni vizualizace



Co je to vizualizace v chemii

priblizeni realného svéta
vyjadreni vztahu mezi prvky mikrosveéta

zjednoduseni/zkres
priblizeni struktury
animace — rychlé a

eni na ukor pochopeni
atek

oomalé déje

odvozovani vlastnosti a vztahu

vyuziti v chemii: molekularni vizualizace,
vizualizace laboratorniho vybaveni, grafy,...



Smysly a uceni

Po 14 dnech si pamatujeme Cinnostl provadéné pH udeni Zplsob zapojeni

Ciélat skutedné vic

80% toho, co dBldme Hrani roli {Role Play)

Pfednafet — wudovat

Podllet se aktivné na diskuzi Aktivni

T0% toho, co flkame

Sledovat film

. :
20% toho, co vidime a slyEime Sledovat prezentaci

30% toho, co vidime Jivat se na obrazky

20% toho, co slyiime Poslouchat hovorovy projev

10% toho, co pfefteme Clst si




Podoby molekularni vizualizace

ChemEd DL
e Models 360

Methane CH4

Find:Name / Formula

Related Molecules
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Podoby molekularni vizualizace +/-

papir (2D) —

stacCi jednoduché vybaveni
ukazuje celou strukturu
snadné rozeznani vzorcl
snadna kontrola spravnosti

problematické zobrazeni
prostoru

neposkytuje velké mnozstvi
informaci z realné struktury

fyzickeé —
modely —

|ze manipulovat rukama
bezprostredné ukazuje
prostorova omezeni

|ze skutecné vytvorit
chemickou strukturu

objemné
mala flexibilita
modifikace modelu je pomala

pocitacova —
vizualizace

k dispozici vSechny
strukturni informace
porozumeéni tvariim

|ze pfimo porovnat s 2D
modelem

omezeno na zobrazovanou cast
struktury

nevhodné pro rychlé porovnavani
nutna interakce pro zabranéni
nejednoznacnosti



REALNA MOLEKULARNI VIZUALIZACE

Molekuloveé stavebnice

e molekularni vizualizace
* prakticka cviceni
e tvorivost zaku

* rozvoj prostoroveé predstavivosti



Molekulové stavebnice

Stavebnice |

MOLEKULOVE MODELY
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Molekulové stavebnice

cyklohexan




Molekulové stavebnice

vsestranné vyuzitelny model

Pevna latka
/ména skupenstvi
Termika
Elektricky odpor

Tani ledu:

https://www.youtube.com/watch?v=yhcniFZOBcg



https://www.youtube.com/watch?v=yhcniFZOBcg
https://www.youtube.com/watch?v=yhcniFZOBcg
https://www.youtube.com/watch?v=yhcniFZOBcg

Moderni molekuloveé stavebnice




Moderni molekulové stavebnice

Pentan jako ,,zmije”.




Moderni molekulové stavebnice

A
PES H-C-O-H
H




Moderni molekulove stavebnice

. |




Pevné modely mikrosvéta

uhlik




Pevné modely mikrosveta

benzen




Pevné modely mikrosveta

led




Rozvoj prostorove orientace
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3D MODELY MOLEKUL ANEB POSTAVTE Sl OBJEKTY MALYCH SVETU
Postavte pomoci molekulové stavebnice uvedené modely molekul. Davejte pozor na to, jake
druhy atom( pouzijetel Prostorovy vzhled model musi odpovidat obrazku, jinak by se jednalo
o jinou molekulul

Barvy atomid:  ¢ervena — kyslik bila — vodik svétle modra — uhlik

Zluta — sira tmavé modra - dusik

OXID UHLICITY METHAN

Prvni droven obtiznost




racovni list izomerie
. Pomoci molekulove stavebnice uréi fetézove izomery odvozene od nasledujiciho
molekuloveho vzorce:
e C4Hs(2)
o (CsHiz (3)

. Pomoci molekulove stavebnice uréi dvé tautomery odvozené od nasledujictho
molekuloveho vzorce.

o (C2Hs0
o (CoHsN

. Rozhodni na zakladé sestaveni modelu, o jaké 1zomery se jedna a vZorce pojmenuy.




DIGITALNI MOLEKULARNI VIZUALIAZCE

* Desktopové aplikace
— Chemsketch
— Jmol
— CrystalMaker
— aj.
* Mobilni aplikace
— Moleculas
— Periodicka tabulka
— 4D elements
— aj.



1. Desktopové aplikace

A

Start e |

essential internet

I




ACD/ChemSketch for Acar X

labs.com/resources/freeware/chemsketch/

Ondrej

This site uses cookies to store information on your computer. Some of these cockies are essential to make our site work and others give us insight into how the site is being used. By continuing to browse the site you are

agreeing to the use of cookies. More info

ACD/Labs

Chemistry Software

ACD/ChemSketch
Freeware

ACD/NMR Processor
Academic Edition

ACD/Column Selector

ACD/Labs LC Method
Translator

Home Platforms and Products

Login | Register | Newsletters | Freeware | Contact Us

Solutions

Resources > Chemistry Software > ACD/ChemSketch Freeware

Services and Support

Resources About ACD/Labs

ACD/ChemSketch for Academic and Personal Use

A Free Comprehensive Chemical Drawing Package

ACD/ChemSketch Freeware is a drawing package that allows
organometallics, polymers, and Markush structures. Italso i
maolecular weight, density, molar refractivity exc), 2D and 3D

(fewer than 50 atoms and 3 rings), and prediction of logF. Thy

functionality of the commercial version—see a brief overvie
commercial version.

As an Educational Tool

aw chemical structures including organics,

atures such as calculation of molecular properties (e.g.,
cleaning and viewing, functionality for naming structures
e version of Chem5ketch does not include all of the
fferences. Visit ACD/Chem5Sketch to learn more about the

ACD/Labs software aids in teaching key chemistry concepts © high school, undergraduate, and graduate chemistry students.




2ay-per-use access to many oT our expert ana

ACD/ChemSketch Freeware is for personal and academic use only.
For commercial or government use, of the
commercial software.

We do not provide technical support for our freeware products.

[ www.slunecnice.cz/sw/acd-chemsketch/

Internet  Stahuj Magazin Firmy  Zbozi  Obrazky

= STAHUJ.CZ

anglctina+ SVET SOFTWARE Hledejte na Stahuj
STAHUJLCZ | MAGAZIN | PORADNA |  SHOP | OPOCITAZICH | O HRACH

bét na: PC = Utility a ostatni = Ostatni = ACD / Chemsketch

CD / Chemsketch

Stahnout
Verze 12.0 - 36,0 MB *

@ Nahlisit zastaralou verzi

ACD}ChemSkel:'hje kvalitni nastroj pro pohodIné kresleni nflzny"df chemickych Operatnisystimy
struktur a vzorci. Vytvofené struktury lze samozfiejmé snadno vytisknout nebo Windows XP, Windows Server 2003,
exportovat do formati PDF, WMF, BMP, TIFF a dal3ich. Program spolupracujei z Windows Vista, Windows 7
formaty obdobnyich programi napf. MOL, SKC, RKN, CHM a dal3imi. Tato verze [
produktu je zdarma pouze pro nekomertni a vzdélavaci agely. Fresware

Podporované jazyky
Software na miru Anglictina
Nezbytny firemni informacni systém. Pro firmy a organizace. Nahlédnéte! Velikost  PoZet staZeni
Coaca/Software-Na-Miy S R

Rekdama Skl
£ i .

& stihnout zdarma pinou verzi

Web programu

Avast Free Antivirus 2016 Reklamy Google
100% ochrana. Stahujte zdarma. Nova verze 2016 ke staZenizde!  www.avast.com

& Podobné programy

BasicChemi

.
Revoluéni susicky



Vizualizace molekul

* vizualizace jednim kliknutim

— vlastni tvorba

— predpripravené struktury
e generovani jmen struktur
* moznost tvorby animaci
e format mol
* 3D optimalizace org. latek

fuleren C60



Dalsi moznosti ACD ChemSketch

e |aboratorni aparatury |
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Jmol

volné stazitelny

podpora operacnich systému Windows, Mac
OS X, a Linux/Unix,...

dostupny na http://jmol.sourceforge.net/
zobrazeni souboru mol — ChemSketch
kvalitnéjsi obrazovy vystup

zobrazeni fyzikalneé-chemickych vlastnosti

latek
moel



Jmol a jeho verze

* Jmol application

— stazitelna offline verze — Windows, Mac OS X, a
Linux/Unix

* JmolViewer
— nastroj do jinych Java aplikaci
* JmolApplet

— aplikace ve webovém prohlizeci

— http://www.chemeddl.org/resources/models360/
models.php?pubchem=297




Vybér funkci Jmol

ruzné styly zobrazeni — tyCinkovy, tyCinky a
kulicky, kalotovy,...

automatickeé barevné rozliseni prvku
popisky — nazvy prvku, jejich symboly
meéreni délek vazeb a vazebnych uhlu

Siroké moznosti importu a exportu — obrazky do
prezentaci

moznost programovani jednodussich
interaktivnich animaci




CrystalMaker

& C  [1 www.crystalmaker.com 5 B

E ?O(a' 'ngn'-"rlll-.l'.n’}{t.l Q

S O |

“ SOFTWARE CRYSTALS STORE SUPPORT COMNTACT ABOUT

"ﬁ‘% Visualize Crystal & Molecular Structures
@1 Crystal Engineering & Molecular Modelling
e

ﬁ X-Ray & TEM Single-Crystal Diffractig

%ﬁ X-Ray & Neutron Powder Diffractiof

Elegant, easy-to-use software for research
and teachiug in science & engineering

_ Mac Q

Hot News Headlines CrystalMaker crystallography cover: 5tar feature in Zeitschrift fir Kristallographie



Now with energy modelling, molecule builder, crystal engineering & 3D printing su

What is CrystalMaker?

A program for building, displaying,
manipulating and animating all kinds of
crystal & molecular structures. Featuring
stunning, real-time graphics and powerful yvet

accessible tools. Learn more

Transforming Science.

CrystalMaker empowers scientific visualization with its seamless, elegant interactivi

Mew in CrystalMaker

Energy modelling, crystal engineering tools,
point-and-click molecule building, 3D

printing support, iPad/iBooks model export,

nanotube creator, interactive measurament,
multi-touch, Model Inspector... Learn more

=

nimation.

Download CrystalMaker

Explore CrystalMaker for yourself with this
free download. Try the examples provided;
import data; build new structures. Unlock the
full-feature mode by purchasing a licence
code. Learn more




Download CrystalMaker”

Free download for Mac or Windows: explore the program's features in Demonstration Mode.
Enter your licence code to activate the full-feature version.

Download CrystalMaker 9 for Mac or Windows. Customers with paid-for version-9 licence codes can unlock the program's Full-
Feature Mode. Prospective customers can use the free Demonstration Mode to try out the software: use the examples provided (file
previews are displayed at the bottom of the screen), import your own data - or build a new structure. The full User's Guide (in
searchable Adobe PDF format), a Quick-5tart Tutorial, and a detailed Online Help system, are all available from the Help menu.

CrystalMaker 9.2.6 for Mac CrystalMaker 9.2.6 for Windows

Mac 05 X 1010 "Yosemite" Windows B (including 64-bith

Mac 05 X 10.9 "Mavericks" Windows 7 (including 64-bit}
Mac Mac 05 X 108 "Mountain Lion™ Windows Vista & XP (Service Pack 3)
Mac 05 X 10.7 "Lion"

Mac 05 X 10.6 "Snow Leopard”

‘ Mac 05 X 1011 "El Capitan” Windows 10 (including 64-bit)

Download CrystalMaker 9 2.6 for Mac | View Release Notes Download CrystalMaker 9.2_6 for Windows | View Felease Motes
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@, CrystalMaker for Windows -
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File Edit

Selection Meodel Transform  Measure Window Help
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%, CrystalMaker for Windows - Fluorite - Ca

SR

File Edit Selection Model Transform Measure Window Help
% Fluorite - CaF2 == |@
w5 = @ l#p- «d__‘] al [T i GQ i > 0 .
Tools Owerview Elements  View Auto Rotate Unit Cell Labels Annotstion Mol C2ll Select Flay Maode Grid Sidebar
P o (B L Site Colo.. Vis Lbl r[A
Nt Ca [ |F 1.14
P 4_:1_, @cal [ | 1.14
7 F v 1.19
24 _ @r . v 1.19
+. 42 :
- H
: " /
.r'E-,.' f‘?&: :: Motes
e | ‘ Fluorite
' The crystal structure of Fluorite,
PR F | CaF: (Calcium Fluoride).
¢ |50 / \ 4 S :
v {w Calcium ions reside at the
vertices and face centres of a
cube, with fluorine ions in the
tetrahedral interstices.
—"

Owverview

49 favourites




MERENI DELKY CHEMICKYCH VAZEB

% Fluorite - CaF2

\_\ i . (=) . él ::I[:_.- Ca T B ?:cé: . .

Tools Overview Elements View  Auto Riotate Unit Cell Labels Annotstion Select Hide

Click to start a new measurement

—r
k-b 0 o
Play  Model Grid Sidebar
Site Colo.. Vis Lbl r[A]
Ca __|E 114
@ca1 (EE ¥ 114
F I 119
@ It 119
Motes
Fluorite

The crystal structure of Fluorite,
CaF; (Calcium Fluoride).

Calcium ions reside at the
vertices and face centres of a
cube, with fluorine ions in the
tetrahedral interstices.




MERENi UHLU MEZI CHEMICKYMI VAZBAMI

& Cr_n,.-stalMake*forWinc:o'.-.'s-FIuorite—CaFE_ - ™ =
File Edit Selection Model Transforrn Measure Window Help

= % Fluorite - CaF2 ==
S & 0 .
"'tnl'l k Play Mods G Sidebar
' -y Site Colo... VWis Lbl r[A]
M O Ca v 114
b @cal v 114
F . v 119
@Fi v 119
o .«-_":;- Motes
T Fluorite
The crystal structure of Fluorite,
AR ; CaF; (Calcium Fluoride).
& | ap (=2 / . : _ _ _
\ &'! - : Calcium ions reside at the
. LTS _' vertices and face centres of a
= v cube, with fluorine ions in the
Click this atom to freeze bond angle; click on a fourth atom for torsion angle. tetrahedral interstices.
T




ODSTRANENI SKUPINY CASTIC

% Fluorite - CaF2

MNotes

Fluorite
The crystal structure of Fluorite,
CaF: (Calcium Fluoride).

Calcium ions reside at the
vertices and face cenfres of a
cube, with fluorine 1ons in the
tetrahedral interstices.
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Management

Since 1996

Welcome to mindat.org

Mindat.org has been running since October 2000
with the aim of building and sharing information
about minerals, their properties and where they
are found.

It is now the world's largest public database of
mineral information with an army of worldwide
volunteers adding and verifying new information
daily.

The Elements and their Minerals

Explare the minarals behind the Periodic Table
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Mindat News

29th December 2015 - LIWVE REPORT
Windat presentation in Hawaii
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Munich Show 2015 - Preview
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Denver Gem and Mineral Show, September 15-20
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Photo of the Day January 28, 2016

Thomsenolite, Pachnolite
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Sermersonn_ Creenland
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Welcome to mindat.org

Mindat.org has been running since October 2000
with the aim of building and sharing information
about minerals, their properties and where they
are found.

It is now the world's largest public database of
mineral information with an army of worldwide
volunteers adding and verifying new information
daily.

The Elements and their Mine'réls

- Explore the minerals behind the Pericdic Table

Themostcommon
mineralsonEarth &

Mineral Photography

Click here to leam more

Over 10,000 specimens!

Mindat News

29th December 2015 - LIVE REPORT
! Mindat presentation in Hawaii

23rd November 2015
i&% Mindat'SMLS Mineral Weekend 2015

i = 20th October 2015
S \1unich Show 2015 - Preview

il 29th September 2015
Denver Gem and Mineral Show, September 18-20

17th September 2015
= W Three New Minerals - far three Mindat.org ...

_:J 1st July 2015
m The Ste Marie-aux-Mines Mineral Show 2015

Older News Articles
Click here to view all alder mineral news articles

Increase the value of your
mineral collection

powered by Colido

Photo of the Day January 28, 2016

Thomsenolite, Pachnolite

Iwigtut Cryclite deposit, Ivittuut, Arsuk Fjord,
Sermersooq, Greenland

Posted by Cianfranco Ciccolini
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Gold

Photos of Gold (2984)

Gold

Eagle's Nest Mine, Sage Hill,
Michigan Bluff District, Placer Co.,
California, USA

About Mindat = Support Mindat

Cold

Wapih Mine, Farncomb Hill, French Gulch, Breckenridge
District, Summit Co., Colorado, USA

Help mindat.org | Log In | Register | Language: | English v

Photos Messageboard Advanced Search  More Go

Gold

Colorado Mine,
Colorado, Colorado
District, Whitlock
District, Bagby-
Mariposa-Mount

Bullion-Whitlock District,

Mother Lode Belt,

Mariposa Co., California,

UsA

This page kindly sponsored by Bob Cooke

Gold, etc.

Round Mountain Mine, Round Mountain, Round
Mountain, Round Mountain District, Toquima Range,
Nye Co., Mevada, USA



Physical Properties of Gold
Lustre: Metallic

Diaphaneity Opague

Colour: Rich yellow, paling to whitish-yellow with increasing silver; blue & green in transmitted light {only thinnest folia [gold leaf])
Streak: Shining vellow

Hardness 2i2 - 3
(Mohs):

Hardness yHN,,=30 - 34 kg/mm®
(Vickers):

Hardness Data: Measured
Tenacity: Malleable

Cleavage: MNone Cbserved

Maone

Fracture: Hackly

Density: 15 -19.3 g/cm® (Measured) 19.309 g/cm? (Calculated)

Comment: Calculated density at 0° C. Depends on silver content {pure gold is 19_3).




Crystallographic forms of Gold

Crystal Atlas: Click on an icon to view
4 Gold no.1 - Goldschmidt (1913-1926)

ﬁ Gold ne.3 - Goldschmidt (1913-1926)

ﬁ Gold no.4 - Goldschmidt (1913-1926)

ﬁ Gold ne.17 - Coldschmide (1913-1926)
ﬁ Cold no.46 - Goldschmidt (1913-1926)
ﬁ Gold ne.47 - Coldschmide (1913-1926)

100} 3d models and HTMLS code kindly provided by www. smorf.nl.
Locality: Siebenbiirgen

Haiiy, 1823, and many others. In: V.M. Goldschmidt, Atlas Toggle

der Krystallformen, 1913-1923. Edge Lines | Miller Indicies | Axes

Transparency
Opague | Translucent | Transparent

View
Along a-axis | Along b-axis | Along c-axis | Start rotation | Stop rotation




Internet Links for Gold

Search Engines:

External Links:

Mineral Dealers:

Specimens:

Look for Gold Wn Go
Look for Gold images on Google

Look for Gold on Webmineral

Look for Gold on Wikipedia

Look for Gold on Mineralien Atlas

Raman and XRD data at RRUFF project

American Mineralogist Crystal Structure Databasze

Cold details from Handbook of Mineralogy (PDF)

The Arkenstone — Fine Minerals
High-end worldwide specimens & outstanding customer service

Fine Minerals from Weinrich Minerals, Inc.

Search for - Gold - on e-Rocks Mineral S5ales & Auctions

DAKOTA MATRIX offers Cabinet and Rare Species from Worldwide Localities.
Top quality minerals from Kristalle of California

Fine and rare minerals from mintreasure.com
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2. Aplikace - mobilni zarizeni

Téma souvisi s dalSim planovanym webinarem — Mobilni zafizeni ve
vyuce prirodovédnych predmétda.




/de predstavime - Android

velké rozsireni v mobilnich zarizenich

velké mnozstvi -,,snadna“ tvorba aplikaci =>
aktualné cca 1 milion

odlisné aplikace a OS PC/mobilni zafizeni
nékteré standardni periferie nepodporované
ceny zarizeni: 900 — 27000,- (3000,-)



Vyhody molekularni vizualizace
v mobilnich zarizenich

jednoduché a rychlé pouziti ve vyucovani — neni
nutné stehovani do PC ucebny

atraktivni pro zaky a studenty

velmi interaktivni

casto pridané dalsi informace

casto kompatibilni s zakovskym zarizenim — zak muze
vyuzivat ke vzdélavani své vlastni zarizeni

velka motivace s mnozstvim nesnazi



Moleculas
vizualizace vybranych model( molekul (anorganika, organika)
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Acetil-CoA

(R)-2-acetamido-3-acido
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Periodicka soustava prvku
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Sodik (Na)
Alkalické kovy

DIAGRAM ELEKTRONOVEHO OBALU

PROTONOVECISLO SKUPINA  PERIODA
11 1 d

PREHLED
Anglicky nazev: Sodium
Latinsky nazev: Natrium
Rok objevu: 1807
ATOMOVE VLASTNOSTI
Atomovéa hmotnost (Relativni atomova hmotnost), u (g-mol™1): 22.98976928
Oxidaéni cisla: +1
lonic charge: Na*
Potet elektronti na orbitalu: K2 L8 M1
Elektrénova konfigurace: 1s2 252 2p° 3s!
Atomovy polomér, pm: 190
Kovalentni polomér, pm: 154
Van der Waalsuiv polomér, pm: 227
TERMODYNAMICKE VLASTNOSTI
Bod varu, °C: 883
Bod tani, °C: 97.72
Skupenstvi: Tuhy
Skupenské teplo topeni, kJ-mol': 2.6
Tepelni kapacita, J-kg 1-K1: 1230
Tepelni roztaznost, K'1: 0.000071
Skupenské vyparni teplo, kJ-mol: 97.7
MATERIALOVE VLASTNOSTI
Barva: Stiibro
Tvrdost podle Brinella, MPa: 0.69
Objemova pruznost, GPa: 6.3
Hustota, kg-m™: 968
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REGISTRACNI GISLO CAS
7440-23-5



4D Elements

196.96657(%)

http://elements4d.daqgri.com/
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Sodium

Chlorine

Chlorine




Nejen molekuly

* Vizualizace — zobrazeni informaci z realného
sveta v grafické podobé

* Nezapomenme na grafy a jejich tvorbu
* Nameérené hodnoty

— Analogove

— Digitalni — poCitacem podporovany experiment
— Tabulkovy procesor — Excel, Calc,...



Zaver

vizualizace - nezbytna ve vyuce prir. predmétu
je dobré kombinovat ruzné typy vizualizace
vyhodné vyuziti s ICT

zvysovani ICT kompetenci zaku spravnym
smérem (i jejich zarizeni mohou byt k vyuce)

nutna priprava pedagogu

nutné materialni vybaveni — od papiru k
pocitaci ©
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