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= definice, pojem Atmosphere

= kategorie zdroju
= struktura zdrojU v prvnich etapdch vyvoje civilizace
= pocdtky uvédomélého vyuzivdani zdroju

= vyznam geo-zdrojU napric ¢asem




/droje - definice

Castd definice je ve smyslu promyslovy zdroj,... zdroje obnovitelné/neobnovitelné,
zdroje pro energeticky promysl, stavebnictvi, strojirenstvi, elektrotechnikui.....,

..., vyznamnym lidsko-socidlnim zdrojem rozvoije lidskych spolecenstvi byly asi babicky
(grandparent hypothesis/theory)...




/droje - upresnéni

Pokud hleddme definici mUzeme naijit i tuto:

Zdroj je néco, co lze pouzit k vytvareni ziskii nebo vyhod. Zdroje jsou Casto ptrirodnimi zdroji bohatstvi
nebo faktory, okolnosti, rysy ke zlepSeni kvality Zivota.

V podnikani se zdroje preménuji na pouzitelné produkty nebo sluzby. Zdroje zemé, jako je nerostné
bohatstvi, infrastruktura, pracovni sila a ozbrojené sily, jsou vyuzivany pro blaho lidi a také pro
ekonomicky a politicky rozvoj. Koncept zdrojti byl aplikovan v riiznych formach, jako je ekonomika,
obchod, Zivotni prostiedi a lidska spolecnost.

tps://www.safeopedia.com/definition/2945/resource

Zdroje maiji tfi spolecné rysy:

- UziteCnost: Zdroje se pouzivaiji k uspokojeni spotrebitele.

- Omezenad dostupnost: Zdroje jsou vzhledem k poptdvce nedostatecné dostupné.
- Potencidl vycCerpdni: Zdroje se postupné snizuji, jak jsou vyuzivany.




/droje — kategorie, geo-zdroje

Zdroje jsou kategorizovdny mnoha zpUsoby v zAvislosti na puvodu, jako jsou biotické nebo
abiotické, obnovitelné nebo neobnovitelné a potencidlni nebo skutecné zdroje.

Resource Components The Most Valuable Elements

1 Near Space Celestial bodies (the Sun, planets, meteorites, comets etc.), their orbits Sunlight and thermal energy
and energies (gravitational fields, solar radiation, radiation,
electromagnetic radiation)

2 Earth's Atmosphere Troposphere, tropopause, stratosphere, stratopause, mesosphere, Oxygen and ozone
mesopause, Karman Line, thermosphere, thermopause, and exosphere

3Solid and liquid substances Continents and islands, soils, geo-thermal energy, the world ocean, Fertile soils and fresh water
in the Earth's crust internal bodies of water, and hydrothermal energy

4 Climate as a combination Air temperature, water temperature, humidity, atmospheric pressure, light Climates suitable for the existence and

of the Earth's climate conditions reproduction of complex forms of protein life
zones
5Earth's Crust Continental crust, ocean crust, mineral resources, upper mantle, lower Non-renewable exhaustible mineral
mantle, outer core, core resources
6 Biosphere as an Integral  biota, including humans and anthropogenic systems humans (due to their ability to shape the
System environment and bear responsibility for it)
7Noosphere information, civilization-historical experience, languages and beliefs, Intellectual potential of humanity

cultures, scientific knowledge, aesthetic and moral values, intellectual
potential of humanity - collective intelligence
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Krize lidskeho druhu

= 70.000 let, supervulkan, Sumatra — jezero Toba (cca 100km), ochlazeni, trvani
cca 1000let

= 3000-10000 lidi na planeté (asi posledni obdobi, kdy zdroje byly dostatecne®)
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silicity, obsididany

Obdobi lidskych dé&jin
a jejich zdroje

= doba kamennd (2,5mil — 10-8-5tis.): Paleolit, mezolit (olbdobi pleistocénu),
neolit (zemedélstvi, keramika, industrie, odévy, domy), eneolit,

= doba bronzovd

= doba zeleznd

= doba ,plastovd* - antropocén




2 "We have dates of around
3400 BC for Craig Rhos-y-felin
and 3200 BC for Carn
Goedog, which is intriguing
because the bluestones
didn't get put up at
Stonehenge unfil around
2900 BC" said Professor Parker
Pearson.

serves a pldce on the
lorld Heritgge List: The
Ggbel el-Sikila ancient
sos’ron quarries. Photo:
Tom\ Heldal

dnesni stav t&€zebnich jom a
mramorovy ndramek,
Bily K&dmen u Sdzavy

Si Khio Ancient Quarry is in the Phu Phan
Formation, which was laid down about 120
million years ago. The sandstone here is grey
and rather course but lacks conglomerate,
making it good for carving. Thailand. S . - B S
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Kfemenné Zily v Alpdch

Mineraly - krystaly

proc prave kiistdl2, pripomind led...,
vidéli dovnitt, chtéli pouzit neocbvykly
ateridl pripominajici led?e

nalezisté krstald
v Alpdch

Kiemennd Zila v granitu

20 pm 20 pm
Fluidni inkluze v kfistélech
— drive nepochopitelnd

kfemen-kfistdl, nastroje, Pleistocene, zajimavost
Uruquay

materidly pro nastroje i duchovni zivote....
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Neolit — prelomové obdobl vyuzivani

zdroju (neolit az bronz)

L

. , . . , . v Evropé se
Na Blizkém vychode jsou to hlavne obydli a mesta, zachovaly
staveénd z hliny a nepdlenych cihel hlavné megality
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ezi nejstarsi sidlisté patri Gobekli Tepe
Gobekli Tepe a Nevall Coriz 10.-9. tisicileti ve
vychodnim Turecku

0 4800-3000 BC
C13000-1200 BC

Brittany: Lann-Mané-Bras dol ;




Gobekli Tepe

The 12, OOO yeor-old sfre of Gobekh Tepe
in southeastern Turkey

Gobekli Tepe is a Neolithic
archaeological site in the
Southeastern Anatolia Region of
Turkey. Dated to the Pre-Pottery
Neolithic, between c. 9500 and
8000 BCE, the site comprises a
number of large circular structures

supported by massive stone pillars.

The 15 m (50 ft)-high, 8 ha (20-
acre) tell also includes many
smaller rectangular buildings,
quarries, and stone-cut cisterns
from the Neolithic. The oldest
permanent human settlements
anywhere in the world.

Aerial view of the main
excavation area, showing
circular enclosures A, B, C
and D and a number of
rectangular structures.



Nevall Corl

Nevall Cori (Turkish: Nevali Cori, Kurdish: Newala Cori was an early Neolithic
settflement on the middle Euphrates, in Sanlurfa Province, Southeastern
Anatolia, Turkey. The site is known for having some of the world's oldest known
temples and monumental sculpture. Together with the earlier site of Gobekli
Tepe, it has revolutionised scientific understanding of the Eurasian Neolithic
period.

Nevall Cori, south-
eastern Turkey, head

with snake; limestone.
Sanhurfa MUzesi. Earl

The local limestone was carved into
numerous statues and smaller
sculptures, including a more than
life-sized bare human head, a
statue of a bird. The free-standing
anthropomorphic figures of
limestone excavated at Nevali Cori Humanoid T-shaped pillars
belong to the earliest known life-size from Nevali Cori (left)
sculptures. Comparable material - . :

has been found at Gdbekli Tepe. and GobekliTepe (right)

Archiv, Berlin-
Heidelberg.

Fragment of Neolithic art from Neval Cori
depicting a hunting scene
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Pre-Pottery Neolithic B

Around 8000 BCE, before the invention of pottery, several early settlements became
experts in crafting beautiful and highly sophisticated containers from stone, using
materials such as alabaster or granite, and employing sand to shape and polish.
Artisans used the veins in the material to maximum visual effect. Such objects have
been found in abundance on the upper Euphrates river, in what is today eastern
Syria, especially at the site of Bougras. These form the early stages of the
development of the Art of Mesopotamia.

(saddrovec)
Green aragonite
tripod vase Mid-
Euphrates 6000 BC
Louvre Museum
AO 28386

Footed bowl in
granite, Syria,
end of 8th
millennium BC.

Alabaster pot,
Mid-Euphrates
region, 6500 BC,
Louvre Museum

disc@wery of pottery.

Parekklishia-
Shillourokambos

Nile

Pre-Pottery Neolithic B (PPNB) is part of the Pre-

Pottery Neolithic, a Neolithic culture centered in
upper Mesopotamia and the Levant, dating to

c. 10,800 - c¢. 8,500 years ago, that is, 8800-6500
BC.
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Catal HOyuk,

Many houses included a
shrine. It was decorated with
bulls” horns and sometimes
wall paintings. A burial often
lay sheltered beneath the
shrine floor.

History Interactive

For: Interactive illustration
Web Code: nap-0121

Food was prepared in a small
clay oven or over a hearth.

Turkey

Kevin Jones Associates

Catal HOyuk, ancient
settlement in Anatoliq,
Turkey, from c. 6500 BC

Crane ey N TR
Terracotta mo’rher goddess
statue, from Catal HOyUk or
Catalhdyuk, é6th millenium BC




Bronze age

Inifially the ore would be
recovered only from the
surface. However later
Bronze age man started to
recover the ore from

>50% (Adapted from Bray et al., p. 206,

fig. 2; prepared by P. Bray and T. P.

@ 25-499% Leppard)

& g
S=249% Distribution of arsenical copper

Group 2 as defined by Bray et al.
(2015) (traces: As>0.1%, Sb, Ni, and
Ag <0.1%) in the European and
data western Asian Early Bronze Age. The
C“} inset map of Europe suggests an
; Atlantic coast fransport of such
8 metal into France and Britain and
“ possibly another source coming
info southeastern Europe via
( ] Anatolia. The larger map of western
Asia is less complete but shows the

5-24.9%

Insufficient

shallow open pits called
bell pits. At Mynydd Parys

Th&8 Provenance fUse, and Circulation of Metals in the European Bronze Age: The State of Debate
ivojgvi¢, Benjamin W. Roberts, Ernst Pernicka, Zofia Stos-Gale, Marcos Martindn-Torres, Thilo
yray, Dirk Brandherm, Johan Ling, Jianjun Mei, Helle Vandkilde, Kristian Kristiansen,
gnnan & Cyprian Broodbank

aeological Research volume 27, pages131-185 (2019)

ifes mentioned in the text (o). 1, Ross Island; 2, Mount Gabriel; 3, Parys Mountain; 4, Great Orme; 5, Cwm
6, Alderley Edge; 7, Ecton; 8, Must Farm; 9, Salcombe; 10, Langdon Bay; 11, St Renan; 12, El Aramo; 13, La

1, Loma de la Tejeria; 22, Cabrieres; 23, St. Véran; 24, Sursee-Gammainseli; 25, Libiola; 26, Monte Loreto; 27,
8, Schwaz-Brixlegg; 29, Glemmtal; 30, St. Veit: 31, Mitferberg-Bischofshofen; 32, Nebra; 33, Tollense; 34, Pile; 35,
Grotta della Monaca; 37, Eisenerz; 38, Mannesdorf; 39, Hainburg; 40, Spania Dolina; 41, HajdUsédmson; 42,

52, Lavrig , Uluburun; 54, Cape Gelidonya; 55, Kanesh; 56, Nahal Mishmar

ovac; 44, Zdrelo; 45, Majdanpek; 46, Rudna Glava; 47, Kastri; 48, Thermi; 49, Aibunar; 50, Poliochni; 51, Troy;

Early Second M;é}ﬁiuﬁc

distribution of this metal in the Near
East with possible sources in
Anatolia and Afghanistan

the base of some of these Copper Group 2 (YNNN)
bell pits have been
discovered up to 50 feet s W oz ras coomer N
underground. ° A mines sites
Settlements, shipwreck
and hoard sites
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Great Orme Bronze Age copper
mines

Uncovered in 1987 during a scheme to
landscape an area of the Great Orme, the
copper mines discovered below the
ground represent one of the most
astounding archaeological discoveries of
recent times. Dating back 4,000 years to
the Bronze Age, they change our views
about the ancient people of Britain and
their civilized and structured society 2,000
years before the Roman invasion.




The fist-sized slag from
Musiston (a) and
exposed metal prills
(b) and charcoal
flakes (c) from its
interior (photos: D
Berger)

Boas N Bronze
Diffusion of metallurgy
Copper ore o Tinore o Gold ore o

s> Amber route

Meta y in the Balkans (c. 6200-3700 BC). Rudna Glava is the
earlie cumented copper mine in the whole of Eurasia.
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/droje doby bronzové

SPREAD OF BRONZE AND LOCATION OF TIN DEPOSITS

Strait of Gibraltar g Cyprus

Tin deposits @i

Se
Analysed *Modern
tiningots O | porders LIBYA EGYPT & 100 miles

8600

‘\\ y, Kazakhstan .',Jb" ~ . e
g i j}c S B
B, 4 L‘w —_— 5»)' N
% S
"E . . L = !N“:_ o~
The Bronze Age in China began P
around 2000 BCE, and the earliest Dzungarian

Mediterranean Sea g Middle East
L A
Bronze dispersion over time Main Bronze Age

. tin deposits

-3800 -3500 -3000 -2500 -2200 -1500 1500

excavated ritual bronze vessels
date to around 1600 BCE.

. d

The upper lli Valley in northwest Xinjiang is a crucial place for
the study of early interactions between the Eurasian Steppe
and northern China. This paper presents scientific analytical ‘

results and examines the use and production of copper "
alloys in the region with regard to the transregional s
exchange of materials and technology.
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Cesty materidlU i vyrobkU

Bronze Age amber routes
(after CZEBRESZUK2011)

=

cesta suroviny od zdroje --- vyroba --- cesta k uziv

AL

|
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Miniature figure of a sun disc on a
stand, bronze and amber, probably
Jutland, Denmark. Height: 6.9 cm.
Photo: A. Mikkelsen, the National
Museum of Denmark.

Necklace made of amber beads with a

) cenfral blue glass bead. Found at Viekary- &
Amber Evidefice of Bronze Age long distance exchange. Husté LeCe (Domazlice District), tumulus 2,
Available Middle Bronze Age. Museum of Western
https://wwwiresearchgate.net/publication/342787189_Bronze_Age_Glass_and_Amber_Evide

nce_of_BronZe A

ye_long_distance_exchange [accessed Dec 15 2022]. Bohemiain Pilsen.



« 7\ Sklo mladsi doby bronzové

Olby, Denmark. Both made of Egyptian cobalt-blue
glass from the 14th century BC. Photo: A. Mikkelsen,
National Museum of Denmark.

= Man-made glass only becomes common in Syria-Mesopotamia and
Egypt in the Late Bronze Age (LBA), after the fifteenth century BCE
glass revolution (Peltenburg, 1987).

= 1400-1300 BC

= sklo (valouny kiemene, kiemenec (silicifikovand sedimentarni
hornina), natron — soda, popel, Sb, Pb, Cu)

= 7droj nékterych barvicich kovd na Kavkazu (podle izotopu Sb,
Degryse et al. 20195)

= hlavni zdroje uz nutné mély néjake tézebni zvyklosti a obchodni
vztahy

Natron, soda - NaHCO3

W | El N ‘I'r' N E ‘I‘ Between Egypt, Mesopotamia and Scandinavia: Late Bronze Age glass beads found in Denmark.
Od airv ! gyp Journal of Archaeological Science, Volume 54, February 2015, Pages 168-181




Glassmaking in Bronze-Age Egypt

ittle is known about the production of glass in the ancient hitps://wwiwv-science-claicuiiiiet e SR IR AR
orld. One early source, Pliny the Elder (AD 23 - 89),

eported the tale of natron (soda) merchants who, when . .

they stopped fo prepare a meal, supported their cooking Glassmaking and movement in the Late Bronze Age
vessels on the beach with blocks from their cargo. The heat
of the fire fused natron and sand, and a new substance
was formed. This, Pliny says, was the origin of glass. IO

Nineveh

production of glass itself. Egyptian faience, a popular Kas l
* Nimrud

material used in the production of amulets and small - e
NOSS0S
[

Glass-like materials were used in Egypt long before the * Mycenae O

vessels, was a mixtyre of quartz sand with an alkali binder.
It was molded, and then fired, causing a bright glaze to
migrate to the gurface. Real glass is more difficult to
produce, begause its ingredients must be heated to a high

enough temgperature to melt and then fuse completely...... F.—(_) O e Babylon

*Qantir

@ 'ngots

Molds

@) Jewelry
% Vessels

SOURCE: C.M. JACKSON / SCIENCE 2005 WITH MODIFICATIONS BY TH. REHREN KNOWABLE MAGAZINE

. Lisht e

Amarna e

[ ]
Thebes

primary\gldss production in Egypt.CREDIT: PRESTON HUEY/SCIENCE



Struktura zdrojU pro zaqjisténi zadkladnich
poftreb

pofrava
(biozdroje) a energie nastroje
zajisténi potravy (bio/geo) (bio/geo)
(bio/geozdroje)

obrana kultura
(bio/geo) (bio/geo)




co~ zasoby draselnych

Potrava a zajistéeni potravy llpsieeiehicelt

Kanada 50%

. svétovych zasob,
N ~ Apatit, Cas[(F, Cl, OH) | (PO,)s]  Nemecko 17%

o~

~
FERTILIZERS

Sylvin, KCI

...a dal§i K a Mg soli, = chemické
sedimenty — evapority, odparovani
morské vody

Fosforit,
sedimentdarni
hornina obsahuijici
apatit, Maroko |
(50% svétovych
zAsob)




Natural Uranium Enriched Uranium

U-235 L oY 00 9200
““%ﬁﬁuJa J%JQQJ
0~ Q00 0OV¥Yg . _J-JJ.\).Q
U'238"\\)'¥) L)Jx) Q=0 Enric o Q _J\) “Q =\
Q0 J-JJ.J 90 QJ\)JJJ 90
000505050 Q005~,0=0Q
QYVY50 0 090500
2590%: 259 % ¢
Q00 OQ0
U-235 U-235
Approximately 0.7% Approximately 3~5%

= Drevo - vyznamnd surovina k vyrobé energie az do zacatku 20.stoleti
=  Prvni stroje — pdra — uhli

= Ropa: derivaty — petrolej — oleje — benzin

= Elektfina — turbiny vodni — parni — plynové

= Uhelné elekirarny — uhli

= Jaderné elekirdrny — obohaceny uran (gaseous diffusion, gas centrifuging)

Share of Global Primary Energy Mix

= |Loziska uhli 100%

===Traditional Biofuels*

Energe’rické zdroje » Loziska ropy a plynu, nekonvencni loziska - hydraty metanu el
= |Loziska uranu o —itd?;
= Nové typy zdroji obnovitelné energie (soldrni, vétrné) 60% ::Yd|
» . .Zdroje geotermdlni energie . T
= budouci: termojadernd fuze (izotopy vodiku),.... <

20%

0% —
1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2016

Data Source: VaclavSmil (2017), Energy Transitions: Global and National Perspectives
Notes: *Burning wood and other organic matter
**Wind, solar and modern biofuels CryS tqt-l



Usibelli Coal Mine, AK

Uhli —ropa — uran a rudy — geotermaini energie

/droje pro energie - priklady

SHAFT TOWER CONCRETE PLANT

Depth (km)

Impermeable cap rocks

Oil window

............................... Hot stuff Heat Turbine

How engineered geothermal
systems work

Gas window

Underground e
Mining Methods A

; Dragline removing mountain top
\

Surface Mining Methods

.. Dozeralong contour bench

Auger or thin-seam miner
along contour bench
@)

Dragline in
~, areamine

N BDOL

s ol Bl
Anticline Fault Stratigraphic :rglt
trap trap trap p

Reservoir rocks

”—- PIPE

[T~ crusting
. MINERAL HOPPER

EXPLORATION GALLERY

exchanger

Ground level

1. Cold wateris pumped under pressure
down an injection well and is heated
in the geothermal reservoir,

2. The hot water returns to the
surface under pressure,

INSULATING
SEDIMENTARY

Production well
Infection well
Production well

3. The hot water heats up a secondary
working fluid via a heat exchanger.

4. The vapour from that fluid spins
a turbine to generate electricity.

Geothermal reservoir

Sources: Geodynamics; Fhe Economist



Set of 1,500-
year-old
farming
tools
discovered
in Turkey

Fe - drivéjsi
materidlovd
»stridmost” a
jednoduchost

Dnesni ndstroje,
jejichz materidlem
jsou hlavné ocel a
slitiny, aleii....

dnesni materidlovd komplexnost:
kovy, slitiny, plast, pryze-kaucuk

ELEMENTS OF A SMARTPHONE

ELEMENTS COLOURKEY: @ ALKALIMETAL (@ ALKALINE EARTH METAL

SCREENO

49
In Indium tin oxide is a mixture of
indium oxide and tin oxide, used
0 in a transparent film in the screen
that conducts electricity. This allows
the screen to function as a touch
screen.

TRANSITION METAL

Indium

The glass used on the majority of
smartphones is an aluminosilicate
glass, composed of amix of alumina
(AL,O,) and silica (SiO,). This glass
also contains potassium ions, which
help to strengthen it.

A variety of Rare Earth Element
compounds are used in small
quantities to produce the colours
in the smartphone’s screen. Some
compounds are also used to reduce
UV light penetration into the phone.

@ GROUP13 @ GROUP14 @ GROUP15 @ GROUP16 @ HALOGEN @ LANTHANIDE

OELECTRONICS

Copper is used for wiring in the
phone, whilst copper, gold and silver
are the major metals from which
microelectrical components  are
fashioned. Tantalum is the major
component of micro-capacitors.

Nickel is used in the microphone as well
as for other electrical connections. Alloys
including the elements praseodymium,
gadolinium and neodymium are used
in the magnets in the speaker and
microphone. Neodymium, terbium and
dysprosium are used in the vibration unit.

66 59
.
Dysprsium

65 60 64
i
Terbium ‘Gadoliniam

Pure silicon is used to manufacture
the chip in the phone. It is oxidised
to produce non-conducting regions,
then other elements are added in
order to allow the chip to conduct
electricity.

Tin & lead are used to solder
electronics in the phone. Newer lead-
free solders use a mix of tin, copper
and silver.

e
Ll The majority of phones use lithium ion batteries,
Lithium which are composed of lithium cobalt oxide as a
- positive electrode and graphite (carbon) as the
& negative electrode. Some batteries use other
C metals, such as manganese, in place of cobalt.
arbo The battery’s casing is made of aluminium.

Magnesium compounds are alloyed to make
some phone cases, whilst many are made
of plastics. Plastics will also include flame
retardant compounds, some of which contain
bromine, whilst nickel can be included to
reduce electromagnetic interference.

o @ COMPOUND INTEREST 2014 - WWW.COMPOUNDCHEM.COM

red under a Creative Commons Attribution-NonCommercial-NoDern:

Twitter: @compoundchem | Facebook: www.faceb

Jkcom/icompoundchem
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Edst mésta - stred

keltskd polozemnice

ARfcient rock ses infermingled with modern
hauses in Cappadocia, vyuziti mékkych hornin

Meteora has a view of the town below.
Shutterstock, Meteora monasteriesin Greece
(vyuziti tvrdych hornin)

The Katshki Pillar Monastery, Chiatura, Georgia,
The River House on Drinariver, near the town of
Bajina Basta, Serbia,

Casa do Penedo or 'house of stone', in northern
Portugal's Fafe mountains,

The only house on Elidaey island in Iceland
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A mining shaft located in Thorikos
which is home to several mining
spotsin the greater Laurion
mining region

" e Dimes
-.'.-Jlll'F: —i @ Principaux puity de mines
| A Galaries d'sffleurement
et

Map of Southern Aftica, showing
the locations of the mines at
Laurion. (Dictionnaire des
antiquités grecques et romaines,
tome 3, volume 2, Hachette,
1877-1914, p. 1850)

derni rekonstrukce/athénské trirémy
(@l kloun - slitina s médi)).

5.-6.st BC Atheny, v dobé druhé
perské invaze do Athen méli
3000 t stribra — zdroj k
financovani stavby lodi (triremy),
bitva u Salamis 480 BC

Poté, co Persané kolem roku 479 pr. n. |. uprchli z Athén, bylo potfeba mésto
prestavét — olovo — potrubi, mramor - stavby (Panthenon-Acropolis,...., sochy,
opevnéni.

THRACE

_______

’ ersian invasion

proceeds by land
and sea.

=

PELOPONNESUS

Persians defeated at Salamis
480 B.C., send fleet back to
Asia. Persian land force is
defeated at Plataeu 479 B.C.

THE SECOND PERSIAN INVASION

1 480 - 479 B.C.
N SCALE OF MILES *

I 0 25 50 75 100

Pentelic marble quarry




Obrana — predméty a materidly

~ B&hem mezolitu (10 000-7000 BC) doslo k The Power Of Javelin Missile
~ technologické revoluci ve vyvoji zbrani, kterd
méla stejny vyznam jako pozdé&jsi nejvetsi
objevy moderni doby (vyndlez strelného
prachu apod.) - vyndlez luk( a Sipu.

Iny prach — vyznamhd pomoc pfi t€Zbé surovin a stavbdch, ... ave
lecnych konfliktech, vynalezen v Ciné (7.-9.stol.), v Evropé ve 13.stol., Fe ......... W 000

Spousta oceli a digitdinich pfistroju

—
USS Gerald Ford, the nuclear-powered carrier P

USS Gerald R. Ford (CVN 78).

The Ford itself will cost US taxpayers $12.8 billion in
materials and labor. This doesn't take into
account the $4.7 billion spent in research and
development of the new carrier class. And,
seriously, we're talking about a lot of labor ...

An aircraft carrier weighs over 100,000 tons, ...
60,000 tons of steel ...




Kultura a jeji materialové poftreby

Kultura — ve smyslu tvOrei aktivity, v uzsim smyslu slova, kulturou se rozumi jen
ta Cast specificky lidskych cinnosti, kterd je tvirci a neslouzi bezprostredné k
uhdjeni zivota.

Kultura (lat. cultura, ,,to, co je treba péstovat”) je oznaceni pro veskere
jednani Cloveka, které je vnimdano v kontrastu s prirodou (dvojice "Kultura a
priroda”). V uzsim slova smyslu jde o soubor vybranych a tvircich lidskych
cinnosti, jako je napriklad literatura, uméni, divadlo, ndbozenstvi, pripadné i

vzdelavani.)

Monstrance

The crystal skull at

the British Museum, 1. polovina 15. stoleti (pred

similar in dimensions ed )
to the more b |
detailed Mitchell- zINccene stribro; vyska ?1 cm, li
Hedges skull Sirka koruny 32 cm, prumeér ‘

nohy 23-26.8 cm,
Rimskokatolickd farnost sv.
Michala v Olomouci
zapUjceno do stdlé exporzice
= : =| Arcidiecézniho muzea

== e \ - cm— ~ Olomouc

| 5 i / 1 \ ~ -~ |

Origindinim optickym klamem pak upoutava

pozornost socha Dotyky a distance od Alese Ty
Veselého. Kampus MU, Brno-Bohunice. i

Dokladdd snadné
Sifenilegend?




Pyrit

in Indonesia

Velmi bézné reakce v prirodé:
FeS, + 15/40,(g) + 7/2H,0(l) --- Fe(OH)4(s) + 2H,SO,(aq)

limonit

Kalahari desert, South
Africa, také tézba hlinky,
40.fis.let — viz na jiném
misté

N V 4 ) V Vd o /J
Bezne | vzacne materialy
£ A handprint found in Indonesia and
N believed to be at least 39,900 years

8 old. Photo: Kinez Riza via Nature,
# discovered on the island of Sulawesi

Himba woman (Namibia) wearing
the protective otjize paste (red ochre
mixed with butterfat) over her hair /
Photograph by Sean Tucker

(goethite, lepidocrocite): goethite (aFeOOH): H,O + Fe,O; --- 2FeOOH malifstvi — sloZzeni barev, prirodni dnes i syntetické

The Starry Night
Vincent Van Gogh (1889)

Girl With a Pearl Earring
Johannes Vermeer (1665)

Ultramarin, lazurit
Na,Ca,AlSi,O,4[(SO4).S.CI(OH)],

Azurit Cus(CO3),(OH), * The Virgin in Prayer " Baoshus and Ariadne

1640-1650 Titian (1520-1523)



Marble Quarries
in Carrara, Italy

3D umeéni

Wilendorfska venuse - priklad vyuziti vhodného
kamenného a neobycejného materidlu (jursky
ooliticky vapenec), 22-20tis. let, 1908 -

Aggsbach u Melku, u Dunaje

ount Rushmore in¥South Dakota

Moderni socharstvi
— kdmen, kov

I\ \f A ‘,
a\@’ Y

{
™ 7 |




confinent

Located in the heart of the
continent, Uluru is one of
Australia’s most recognisable
landmarks — a red sandstone
monolith that rises 348 meftres
above the'desert. It is a natural
wonder/a symbol of Aboriginal
land rights and a source of
spirityal connection with the
confinent.

or many, Uluru and its neighbour Kata Tjuta aren’t just rocks, they
are Jiving, breathing, cultural landscapes that are incredibly
sQcred. Known as being the resting place for the past ancient
Sokits of the region. A large portion of its surrounds is Indigenous
ected Area, which protects the biodiversity, cultural, and

@l features within. Cultural customs and traditions are handed
do and link the people with the land and animails.

hitps://ulurutoursaustralia.com.au/blog/the-significance-of-uluru-to-australian-indigenous-culture

Uluru - spiritual connection with the

Hornina (arkose sandstone — arkozovy piskovec, arkéza) a z ného prirodni Utvar
byl(je) uctivanou duchovni entitou, UNESCO, Uluru (Ayers Rock-Mount Olga)
Biosphere Reserve, Australia


https://ulurutoursaustralia.com.au/blog/the-significance-of-uluru-to-australian-indigenous-culture/

Shrnuti o vyuzivani geozdrojU:
Z litosféry, z hydrosféry, z atmosféry
Kdmen, minerdly, prvky, kovy, plyny, kapaliny

Zdroje surovin pro 1) zajisténi potravy, 2) zajisténi energie, 3)
Erﬁdme’ry potrebné nastroje, 4) obydli, 5) preziti — obrana, 6)
ulturu

Prakticky z&ddny materidl-surovinu a typ zdroje/loziska od
prvopocatky az dodnes jsme neopustili: dievo (jen omerzili),
kdmen, mlneroly kovy, uhlovodiky, atmosféra — ziskGvame

plyny, .
..nékteré zaCindme opoustet: uhli jako energetickou surovinu,

UVOZUje se o uranu, resp. Joderne energefice, ...ale jeste je asi
brzy, svét zdroju se méni..




