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čń
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rá

ci
D

e
In

ce
n
d
ii
s

C
o
rp

o
ri

s
H

u
m

a
n
i
S
po

n
ta

n
ei

t,
ve

k
te

ré
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ež

iv
o
tn

é
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tě

le
m

.
S
a
m

ov
zń
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ý
ch

d́
ıl
ec

h
v
y
u
ži
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á

ta
k

m
á
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ů
že
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lý

ch
b
y
t’

zu
h
el

n
a
tě
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tě
la

a
n
ez̊

u
st

a
n
e

je
n

p
o
p
el

a
h
ro

m
á
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čń
ı
S
em

in
á
ř
I
n
sp

ir
o
v
a
n
ý
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še

ń
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é

o
b
rá
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šk̊
u“

,
k
te

ré
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tř́

ı
ú
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é

šk
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ř́ı̌

st́
ım

ro
čń
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še
d
ěk
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ře
d
ě
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ž́ı

t
k

u
rč
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é
io

n
ty

,
p
ři
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á

d
et

ek
ce

a
n
io

n̊
u

ty
p
u

d
u
si

čn
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ča
st

ěj
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ré
n
eo

b
sa

h
u
j́ı

io
n
ty

,
al

e
js

o
u

n
eu

tr
á
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ý
ro

b
ci

zm
en

ši
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ě
re

m

Z
a
ko

n
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šl

eń
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oř

eń
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éh

o
p
ro

st
o
ru

.
K

a
p
a
ln

á
lá
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lé
p
e

s
p
om

o
ćı
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ě

ja
ko

sp
a
li
n
y

a
zb

y
tk

y
p
o

ro
zb

u
šc

e
(o

b
rá
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sé

ri
e

4
K

o
re

sp
o
n
d
en

čń
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ń
ı

b
u
d
e

h
ra

ze
n
o
.

M
ám

e
ka

p
a
ci

tu
p
ro

3
0

ú
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št
e,

b
ez

o
h
le

d
u

n
a

to
,

ja
k

si
ve

v
ý
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ý

p
o
st

u
p

p
ři
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ě

s
D

a
n
n
y
h
o

b
rý
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ý
,
ta

k
že

v
la

st
ń
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źı

m
n
a
p
ln

ěń
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ři
n
ec

h
tě
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lé
p
e

os
k
en

ov
a
n
ý
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é

p
o
d
o
b
y

b
ro

žu
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ń
ı
4
.
sé
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še
n
é
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sé

ri
e

4

Ú
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tě

lo
b
y

se
sk

o
ro
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če

ra
n
a

ve
n
k
u
,
n
aš
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č!

N
ev́

ım
ja

k
v
ám

,
al

e
m

n
ě

os
o
b
n
ě
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ře
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ěh
ov

é
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eń

ı
n
a

m
n
o
h
a

m
ı́s

te
ch

Č
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ěr
k
y.

T
en

to
k
rá
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éh

o
n
á
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ě

zn
ám

o
,
že

p
ře
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é.

C
o
ž
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ěń

ı.

H
o
n
za

H
av

ĺı
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ý
st

ře
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ý
p
ra

ch
st

a
rý
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ž́ı

va
li

st
ře

ln
ý
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é
zb

ra
n
ě.

N
ej

st
a
rš́
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št

ěp
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ě

o
p
la

m
en

om
et

,
d
o

k
te

ré
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é

p
ra

ch
y

je
št
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oř́

ı,
i
p
á
r

d
iv

n
ý
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á

A
zi

d
o
lo

v
n
a
tý
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ý
b
u
šn
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ń
ı
śı
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ěǰ

śı
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ča
st

ěj
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ń
ı

p
rá
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šn

in
y,

n
eb

o
t’

je
d
n
o
li
to

u
st

ru
k
tu

ro
u

se
v
ý
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ń
ı

p
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á
,
n
á
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é

d
ie

tě
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Ň

Í
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Ü

Y
Á
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ěr
ce

.
P
o
k
u
d

p
ro

d
a
n
ý
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čń

ık
6
,
sé
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rá

zk
u

1
,

n
ep

a
tř́

ı
k

ch
em

ic
k
ém

u
n
á
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žo

v
á
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rá

zk
u

1?

6
.

K
če

m
u

sl
o
u
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á
d
o
b́
ı
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čń
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á
tk

a
M

e
z
e

[%
lá
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tě
zo

vo
u

re
a
kc

i,
k
te

rá
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áž
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ež

ry
ch

lo
st

zá
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á

čá
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eň

v
ša
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ř́ı

v
á

d
ře
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á
ře
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p
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sé

ri
e

4

V
zh

le
d
em

k
to

m
u
,

že
se

u
vo

lň
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zá
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∆
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sá
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á
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zá
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á
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b
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á
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b
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já
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oř

la
v
in

a
sp

ec
iá
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á
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ěǰ
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šš́
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b
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b
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eá
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sĺ
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eá
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=
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eá
lń
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lá

tk
ov

é
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á
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eá
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á

te
p
lo

ta
;

�
ch

u
d
á
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á
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á
ń
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á
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lń
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o
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o
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ě
sl

o
ži
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šl

i
z

je
d
n
o
d
u
ch

é
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ře

v
rá
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á
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á
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p
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d
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d
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č́ı
tá
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ľś
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či

n
y.

..

1
.

S
ta

ro
st

a
b
y
l

d
o
ko

n
ce

ta
k

tr
o
u
fa

lý
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á
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ý

o
b
je

k
t

zv
o
ĺı
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ře

p
ro

sp
er

u
j́ı
ćı
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d
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lá
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lá
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eá
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á
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šo

-
va

lo
sv

o
u

ro
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eá
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lá
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tě
v

ro
ce

66
26

?
S
tr

u
čn
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já
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á
ř
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ń
ı
d
ře
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áź
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á
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lá
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á
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á
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ř́ı

p
a
d
n
ě
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ń
ı
h
oř
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á
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á
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á
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lǐ
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ež

sh
o
ř́ı
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lá
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lá
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á
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d
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b
y
la

re
a
kc

e
sa

m
ov

o
ln

á
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ři

ń
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řá

d
a
n
o
st

(e
n
tr

o
p
ie

)
so

u
-

st
av

y
(∆
S
>

0
).

T
a
to

p
o
d
m

ı́n
ka

je
sp

ln
ěn
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eń
ı

v
zn

ik
a
j́ı

p
ly

n
y,

k
te

ré
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ž
it́

ı
žh
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če

n
in

y
N

O
− 3

,
C

lO
− 4

,
o
rg

a
-

n
ic

k
é
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á

v
ln

a
)

P
ř́ı

k
la

d
y

ce
lu

ló
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ře

h
le

d
n
o
st

v
y
n
ec

h
á
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rá

ze
k

1
:
V

li
v

je
d
n
o
tl
iv

ý
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Ú
lo

h
a

č
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vě
ci

.
M

n
o
h
o

li
d́
ı
o
n
em

oc
n
ěl
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rá

Š
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ýc

h
vě
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(č

i
bo

h
u
d́
ık

?
)

še
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ě

se
st

a
vi

l
se

zn
a
m

to
h
o
,
co

Š
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éh

o
čl
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á
ru

a
v
ý
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é

o
kn

o
,
kt

er
ým

se
m

d
o
pa

d
a
lo

sv
ět
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á
st

o
pa

,
kt

er
á
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č́ı

,
co

ž
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ře

kv
a
pe

ń
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ěk

o
h
o

m̊
u
že

n
a
pa

d
n
o
u
t

d
á
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ři

te
ln

ě
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ži

li
o
h
eň
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tř

eb́
ı
d
a
ľś
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ř́ı

ve
lk

é
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z

n
ěj

u
vo

lń
ı
le

h
č́ı

u
h
lo

vo
d́
ık

y,
k
te

ré
p
a
k

p
o
d
lé

h
a
j́ı

ox
id

ac
i
v

p
la

m
en

i.
Z
d
a

b
u
d
e

2
7



K
o
re

sp
o
n
d
en

čń
ı
S
em

in
á
ř
I
n
sp

ir
o
v
a
n
ý

C
h
em

ic
k
o
u

T
em

a
ti
k
o
u

ro
čń

ık
6
,
sé

ri
e

3

1
2
.

Z
C

h
a
rl

es
ov

a
zá

ko
n
a

p
ro

id
eá

lń
ı
p
ly

n
p
la

t́ı
,
že
p
/T

=
ko

n
st

.,
a

te
d
y

m
u
śı

p
la

ti
t,

že
p
1
/T

1
=
p
2
/T

2
.
Z

to
h
o
to

je
d
n
o
d
u
še

v
y
já

d
ř́ı

m
e
p
2

=
p
1
·
(T

2
/T

1
),

to
n
ám

p
o
sk

y
tn

e
v
ý
sl

ed
k
y
p
2

=
0
,9

6
·
1
05
·
(7

7/
2
9
7
)

=
2
4
,9

k
P
a
.

1
3
.

C
h
y
b
a

je
v

to
m

,
že

n
ěk

te
ré

p
ly

n
y

o
b
sa

že
n
é

ve
v
zd

u
ch

u
p
ři

te
p
lo

tě
te

k
u
té

h
o

d
u
śı

k
u

ka
p
a
lń

ı,
n
ěk

te
ré

p
ře

ch
á
źı

d
o

p
ev

n
é

fá
ze

.
J
ed

ń
ım

z
tě

ch
to

p
ly

n̊
u

je
i

k
y
sĺ

ık
,

k
te

rý
je

v
ko

n
d
en

zá
tu

té
m

ěř
v
ý
h
ra

d
n
ě

za
st

o
u
p
en

.
K

ry
st

a
lk

y
o
d
p
ov́

ıd
a
j́ı

zm
rz

lé
v
zd

u
šn

é
v
lh

ko
st

i.

1
4
.

J
a
k

ji
ž

b
y
lo

ře
če

n
o
,
je

d
n
á

se
o

sm
ěs

zk
o
n
d
en

zo
va

n
ý
ch

p
ly

n̊
u
,
ji
m

ž
al

e
d
o
-

m
in

u
je

k
y
sĺ

ık
.
O

b
je

m
p
ly

n
n
éh

o
k
y
sĺ

ık
u

v
lá

h
v
i
je
V

O
2

(g
)
=
x
·
V

P
E
T
.
J
eh

o
lá

tk
ov

é
m

n
ož

st
v́
ı
ze

st
av

ov
é

ro
v
n
ic

e
p
ot

om
n

O
2

(g
)
=

(p
V

O
2

(g
)
)/

(R
T

).
S
p
o-

je
ń
ım

tě
ch

to
d
vo

u
ro

v
n
ic

d
os

ta
n
em

e:

n
O

2
(g

)
=
p
x
V

P
E
T

R
T

(9
)

O
b
je

m
v
zn

ik
lé

h
o

k
y
sĺ

ık
u

źı
sk

ám
e

ze
v
zt

a
h̊
u
n

=
m
/M

a
m

=
ρ
V

.
P

la
t́ı

te
d
y,

že
o
b
je

m
v
y
p
oč

te
m

e
ja

ko
V

O
2

(l
)
=
n
M

O
2
/
ρ
O

2
(l

)
.
D

os
az

eń
ım

to
h
o
to

v
zt

a
h
u

d
o

ro
v
n
ic

e
(9

)
d
os

ta
n
em

e
v
ý
sl

ed
n
ý

v
zt

a
h
,

k
te

rý
p
o

v
y
č́ı

sl
eń

ı
p
o-

sk
y
tn

e
v
ý
sl

ed
ek

:

V
O

2
(l

)
=
p
x
V

P
E
T
M

O
2

ρ
O

2
(l

)
R
T

=
0
,9

6
·
10

5
·
0
,2

1
·
0
,5
·
1
0
−

3
·
3
1
,9

9
8
·
1
0
−

3

11
4
0
·
8
,3

1
4
·
29

7
(1

0
)

V
ý
še

u
ve

d
en

ý
v
ý
ra

z
p
o
sk

y
tu

je
v
ý
sl

ed
ek

V
O

2
(l

)
=

0
,1

1
m

l.

1
5
.

P
ra

v
d
ěp

o
d
o
b
n
ě

b
y

d
o
šl

o
k

p
ru

d
k
é

ox
id

a
ci

h
a
d
ič

k
y

k
y
sĺ

ık
em

–
m

ož
n
ý

je
i
v
ý
b
u
ch

.

1
6
.

V
y
p
a
řo

v
á
ń
ı
d
u
śı

k
u

je
re

a
kc

e,
p
ři

k
te

ré
se

sp
o
tř

eb
u
je

zn
ač

n
é

m
n
ož

st
v́
ı
te

p
la

.
P
o
k
u
d

m
ám

e
d
u
śı

k
u
m

ı́s
tě

n
v

n
ěj

a
k
é

re
la

ti
v
n
ě

d
o
b
ře

te
p
el

n
ě

iz
o
lo

va
n
é

n
á
d
o
b
ě,

p
a
k

te
p
lo

,
k
te

ré
se

sp
o
tř

eb
u
je

n
a

o
d
p
ař

eń
ı,

je
v
la

st
n
ě

v
y
u
ži

to
k

ch
la

ze
ń
ı
zb

y
lé

h
o

d
u
śı

k
u
.
P

ro
to

lz
e

s
m

al
ý
m

m
n
o
žs

tv́
ım

v
y
st

ač
it

re
la

ti
v
n
ě

d
lo

u
h
o
.

O
tá

zk
a

1
–

0
,5

bo
d
u
,
o
tá

zk
a

2
–

0
,4

bo
d
u
,
o
tá

zk
a

3
–

1
,9

bo
d
u
,
o
tá

zk
a

4
–

1
bo

d
,
o
tá

zk
a

5
–

1
,9

bo
d
u
,
o
tá

zk
a

6
–

0
,8

bo
d
u
,
o
tá

zk
a

7
–

0
,9

bo
d
u
,
o
tá

zk
a

8
–

0
,7

bo
d
u
,

o
tá

zk
a

9
–

0
,9

bo
d
u
,

o
tá

zk
a

1
0

–
0
,7

bo
d
u
,

o
tá

zk
a

1
1

–
0
,6

bo
d
u
,

o
tá

zk
a

1
2

–
0
,7

bo
d
u
,
o
tá

zk
a

1
3

–
0
,7

bo
d
u
,
o
tá

zk
a

1
4

–
1
,6

bo
d
u
,
o
tá

zk
a

1
5

–
0
,8

bo
d
u

a
o
tá

zk
a

1
6

–
0
,9

bo
d
u
.
C

el
ke

m
1
5

bo
d̊
u
.
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ro
čń

ık
6
,
sé

ri
e

4
K

o
re

sp
o
n
d
en

čń
ı
S
em

in
á
ř
I
n
sp

ir
o
v
a
n
ý

C
h
em

ic
k
o
u

T
em

a
ti
k
o
u

K
*
C

N

C
H

3
C

H
O

H
+
/H

2
O

/∆
C

H
3
B

r

K
C

N

N
H

3
/H

2
O

H
+
/H

2
O

/∆

K
C

N

L
iA

lH
4

H
B

r/
H

+

1
. 

D
IB

A
L

-H

E
1

K
C

N

H
+
/H

2
O

/∆
H

+
/H

2
O

/∆

H
+
/H

2
O

/∆

∆
E

t 2
O

2
. 

H
+

1
. 

D
IB

A
L

-H

2
. 

H
+

1
. 

D
IB

A
L

-H

2
. 

H
+

H
+
/H

2
O

H
+
/H

2
O

H
+
/H

2
O

H
+
/H

2
O

N
H

3
/H

2
O

N
H

3
/H

2
O

N
H

3
/H

2
O

A
B

C D
1

F
1

G
1

H
1

D
2

E
2

F
2

G
2

H
2

D
3

E
3

F
3

G
3

H
3

F
4

G
4

H
4

O
b
rá

ze
k

1
:
P

ř́ı
p
ra

va
lá

tk
y

H
z

K
∗
C

N

2
.

K
te

ré
z

lá
te

k
A

až
H

js
o
u

ch
ir

á
lń

ı?
V

y
zn

ač
te

ch
ir

á
lń

ı
at

om
y

a
n
a
p
ǐs

te
,

ko
li
k

m
o
žn

ý
ch

en
a
n
ti

om
er̊

u
ex

is
tu

je
.

3
.

J
a
k

se
jm

en
u
je

sk
u
p
in

a
lá

te
k
,
d
o

k
te

ré
lá

tk
a

H
p
a
tř́

ı?

4
.

J
a
k

se
jm

en
u
je

sy
n
té

za
lá

tk
y

H
z

K
C

N
?

5
.

P
o
k
u
d

b
y
st

e
d
o
st

a
li

zn
ač

en
o
u

lá
tk

u
H

,
ja

k
b
y
st

e
u
rč

il
i,

n
a

ja
k
ý
ch

p
oz

ić
ıc

h
je

zn
a
če

n
a?

P
ři

p
rá

ci
s

iz
o
to

p
y

s
k
rá

tk
ý
m

p
o
lo

ča
se

m
ro

zp
a
d
u
,
ja

k
ý

m
á

n
a
p
ř́ı

k
la

d
i

1
1
C

(τ
=

2
0
,4

m
in

u
t)

,
je

p
o
tř

eb
a

b
rá

t
d
o

ú
va

h
u

n
ej

en
v
ý
tě

žn
os

t
re

a
kc

e,
al

e
i
d
o
b
u

tr
v
á
ń
ı
je

j́ı
h
o

p
ro

ve
d
eń

ı.
T
en

to
fa

k
t

si
v
y
sv

ět
ĺı
m

e
n
a

sl
ed

u
re

a
kć

ı,
k
d
y

z
K

∗
C

N
(∗

C
=

1
1
C

)
p
ři

p
ra

v́
ım

e
H

4
.
N

ej
p
rv

e
o
zn

ač
m

e
je

d
n
o
tl
iv

é
re

a
k
čń

ı
k
ro

k
y

č́ı
sl

y
1

(v
zn

ik
F

4
),

2
(v

zn
ik

G
4
)

a
3

(v
zn

ik
H

4
),

p
ř́ı

sl
u
šn

é
ča

sy
p
ro

je
d
n
o
tl

iv
é

re
a
kc

e
(j

ed
n
á

se
o

ce
lk

ov
é

ča
sy

,
tz

n
.
v
če

tn
ě

p
ř́ı

p
ra

v
y,

sa
m

o
tn

é
re

a
kc

e
i
zp

ra
co

v
á
ń
ı)

p
a
k

js
o
u
t 1

,
t 2

a
t 3

a
v
ý
tě

žk
y

re
a
kć

ı
js

o
u
η 1

,
η 2

a
η 3

.
M

ěj
m

e
n
y
ń
ı
d
va

ch
em

ik
y,

k
te

ř́ı
p
ři

p
ra

v
il
i

lá
tk

u
H

4
.

P
rv

ń
ı

z
n
ic

h
p
os

tu
p
ov

a
l

p
o
d
le

p
o
st

u
p
u

A
,

d
ru

h
ý

p
o
d
le

p
os

tu
p
u

B
.

1
1



K
o
re

sp
o
n
d
en

čń
ı
S
em

in
á
ř
I
n
sp

ir
o
v
a
n
ý

C
h
em

ic
k
o
u

T
em

a
ti
k
o
u

ro
čń

ık
6
,
sé

ri
e

4

P
o
st

u
p

A
:
t 1

=
0
,5

h
o
d
,
t 2

=
0
,2

h
o
d

a
t 3

=
1
,2

h
o
d
;
η 1

=
9
0

%
,
η 2

=
8
0

%
a
η 3

=
9
5

%
.

P
o
st

u
p

B
:
t 1

=
0
,2

h
o
d
,
t 2

=
0
,1

h
o
d

a
t 3

=
0
,5

h
o
d
;
η 1

=
5
5

%
,
η 2

=
3
5

%
a
η 3

=
40

%
.

6
.

P
o
k
u
d

d
o

re
a
kc

e
v
st

u
p
u
je

1
m

o
l
K

∗
C

N
(∗

C
=

1
1
C

),
v
y
p
oč́

ıt
ej

te
,
ko

li
k

źı
s-

k
ám

e
zn

a
če

n
é

lá
tk

y
H

4
p
o
d
le

je
d
n
o
tl

iv
ý
ch

p
os

tu
p̊
u

(A
,
B

).
K

te
rý

p
os

tu
p

je
te

d
y

v
ý
h
o
d
n
ěǰ

śı
?

P
o
zn

á
m

k
a
:
R

a
d
io

a
k
ti

v
ń
ı
ro

zp
a
d

je
p
o
p
sá

n
ro

v
n
ić

ı
k
in

et
ik

y
p
rv

ń
ıh

o
řá

d
u

(1
).

A
k
ti
v
it

a
A

p
ře

d
st

a
v
u
je

p
o
če

t
ro

zp
a
d̊
u

za
je

d
n
o
tk

u
ča

su
.

In
te

g
ra

ćı
v
ý
ra

zu
(1

)
źı

sk
á
m

e
zá

v
is

lo
st

p
o
čt

u
čá

st
ic

n
a

ča
se

(2
).

A
=

−

d
N d
t

=
λ
N

(1
)

N
=

N
0
e−

λ
t

(2
)

N
0

zn
a
č́ı

p
o
če

t
čá

st
ic

n
a

p
o
čá

tk
u
,

N
p
o
če

t
čá

st
ic

v
ča

se
t

a
λ

ry
ch

lo
st

ń
ı

(r
o
zp

a
d
o
v
o
u
)

k
o
n
st

a
n
tu

,
k
te

rá
je

n
ep

ř́ı
m

o
ú
m

ěr
n
á

p
o
lo

ča
su

ro
zp

a
d
u

τ
(3

).

λ
=

ln
2

τ
(3

)

1
2

ro
čń

ık
6
,
sé

ri
e

3
K

o
re

sp
o
n
d
en

čń
ı
S
em

in
á
ř
I
n
sp

ir
o
v
a
n
ý

C
h
em

ic
k
o
u

T
em

a
ti
k
o
u

”D
él

ka
“

p
rs

te
n
u

je
d
á
n
a

je
h
o

o
b
vo

d
em

,
te

d
y
ℓ 0

=
π
d
0
.
J
eh

o
n
ov

ý
p
r̊u

m
ěr

je
d

=
ℓ/
π
.
N

ov
á

d
él

ka
je

d
a
n
á

ro
v
n
ić

ı
u
ve

d
en

o
u

v
ý
še

,
te

d
y

p
o

d
os

az
eń

ı:

d
=
π
d
0
·
(1

+
α
∆
T

)

π
=
d
0
·
(1

+
α
∆
T

)
(8

)

D
os

az
eń

ım
d
o

p
ře

d
ch

oź
ı
ro

v
n
ic

e
m

ám
e
d

=
1
,8
·
(1

+
1
,9
·
1
0−

5
·
(−

2
2
6
))

=
=

1
,7

9
cm

.
U

cv
a
k
n
u
t́ı

p
rs

tu
p
st

en
em

te
d
y

b
ez

p
ro

st
ře

d
n
ě

n
eh

ro
źı

.
N

eb
ez

-
p
eč́

ı
v
ša

k
sp

o
č́ı

v
á

v
to

m
,

že
v

o
ko

ĺı
p
rs

te
n
u

se
d́
ık

y
je

h
o

p
om

ěr
n
ě

m
a
lé

te
p
el

n
é

ka
p
ac

it
ě

a
ve

lk
é

te
p
el

n
é

vo
d
iv

os
ti

n
et

vo
ř́ı

o
n
en

”o
ch

ra
n
n
ý

p
o
ľs

tá
ř“

p
ly

n
u

a
ve

lm
i

re
á
ln

ě
ta

k
h
ro

źı
o
p
ra

v
d
ov

é
zm

rz
n
u
t́ı

tk
á
n
ě

p
o
d

p
rs

te
n
em

,
n
á
ra

m
ke

m
a
p
o
d
.

6
.

A
n
o
,

sa
m

oz
ře

jm
ě

b
y

se
n
ěc

o
st

al
o

a
n
eb

y
lo

b
y

to
m

o
c

p
ř́ı

je
m

n
é.

I
o
n
en

p
ly

n
ov

ý
”p

o
ľs

tá
ř“

se
to

ti
ž

o
ch

la
zu

je
(i

k
d
y
ž

re
la

ti
v
n
ě

p
om

a
lu

)
a

p
ři

d
eľ

śı
m

p
on

ec
h
á
ń
ı
ru

k
y

v
ka

p
a
ln

ém
d
u
śı

k
u

o
p
ět

h
ro

źı
je

j́ı
zm

rz
n
u
t́ı

a
t́ı

m
i
n
ev

ra
tn

é
p
o
šk

oz
eń

ı.

7
.

V
zh

le
d
em

k
to

m
u
,

že
h
a
d
ič

ka
je

v
y
ro

b
en

a
z

p
ry

že
,

d
o
ch

áź
ı

p
ři

te
p
lo

tě
te

k
u
té

h
o

d
u
śı

k
u

v
je

j́ı
st

ru
k
tu

ře
ke

sń
ıž

eń
ı
p
o
h
y
b
li
vo

st
i
je

d
n
o
tl

iv
ý
ch

p
o
ly

-
m

er
ń
ıc

h
je

d
n
o
te

k
a

t́ı
m

i
k

ce
lk

ov
ém

u
sń

ıž
eń

ı
el

as
ti

ci
ty

.
T
ep

lo
ta

,
p
o
d

k
te

ro
u

k
to

m
u
to

d
o
ch

áź
ı,

se
n
a
zý

v
á

te
p
lo

to
u

sk
el

n
éh

o
p
ře

ch
o
d
u

a
je

p
ro

ka
žd

ý
p
ol

y
m

er
ji
n
á
.
K

ře
h
ko

u
a

o
ch

la
ze

n
o
u

p
ry

ž
lz

e
te

d
y

p
o
d

te
p
lo

to
u

sk
el

n
éh

o
p
ře

ch
o
d
u

ro
zb́

ıt
p
o
d
o
b
n
ě

ja
ko

ta
ĺı̌
r

n
eb

o
sk

le
n
ic

i.

8
.

P
ři

o
h
řá

t́ı
n
a

p
o
ko

jo
vo

u
te

p
lo

tu
se

el
as

ti
ci

ta
ka

u
ču

k
u

n
av

rá
t́ı

,
p
ro

to
že

d
o
-

jd
e

k
p
ře

k
ro

če
ń
ı

te
p
lo

ty
sk

el
n
éh

o
p
ře

ch
o
d
u

a
t́ı

m
i

zv
ý
še

ń
ı

p
o
h
y
b
li
vo

st
i

p
ol

y
m

er
ń
ıc

h
je

d
n
ot

ek
.

9
.

J
e

to
zp̊

u
so

b
en

o
t́ı

m
,

že
p
ři

o
ch

la
ze

ń
ı

ko
v̊
u

d
o
ch

áź
ı

ke
sń

ıž
eń

ı
Y

o
u
n
g
ov

a
m

o
d
u
lu

p
ru

žn
os

ti
,

s
č́ı

m
ž

so
u
v
iś

ı
i

zv
ý
še

ń
ı

ry
ch

lo
st

i
zv

u
k
u

a
sń

ıž
eń

ı
tl

u
-

m
eń

ı
k
m

it̊
u

v
lá

tc
e.

P
o
k
u
d

te
d
y

o
n
en

o
lo

v
ěn

ý
zv

o
n
ec

o
ch

la
d́
ım

e
n
a

te
p
lo

tu
te

k
u
té

h
o

d
u
śı

k
u
,
b
u
d
e

se
v

n
ěm

zv
u
k

š́ı̌
ri

t
lé

p
e

n
ež

v
o
lo

v
u

p
ři

p
o
ko

jo
v
é

te
p
lo

tě
a

zv
on

ec
za

zv
o
ń
ı.

1
0
.

C
h
em

ic
k
é

sl
o
že

ń
ı

b́
ıl
éh

o
o
b
a
lu

je
H

2
O

.
J
e

to
v
zd

u
šn

á
v
lh

ko
st

,
k
te

rá
p
ři

-
m

rz
la

n
a

zc
h
la

ze
n
é

o
lo

vo
.

1
1
.

Z
d
e

je
o
p
ět

d̊
u
vo

d
em

p
om

ěr
n
ě

v
y
so

k
á

te
p
el

n
á

vo
d
iv

os
t

ko
v̊
u
.
K

d
y
b
y
ch

o
m

n
a

p
o
d
ch

la
ze

n
ý

ko
vo

v
ý

zv
o
n
ec

sá
h
li

p
ř́ı

m
o

ru
ko

u
,

ve
lm

i
p
ra

v
d
ěp

o
d
o
b
n
ě

b
y
ch

o
m

k
n
ěm

u
p
ři

m
rz

li
.
P

la
st

ov
á

ru
ko

je
t’

s
m

a
lo

u
te

p
el

n
o
u

vo
d
iv

os
t́ı

to
to

ri
zi

ko
čá

st
eč

n
ě

el
im

in
u
je

.

2
5



K
o
re

sp
o
n
d
en

čń
ı
S
em

in
á
ř
I
n
sp

ir
o
v
a
n
ý

C
h
em

ic
k
o
u

T
em

a
ti
k
o
u

ro
čń

ık
6
,
sé

ri
e

3

3
.

N
ej

je
d
n
o
d
u
šš́

ı
as

i
b
u
d
e

p
o
u
ž́ı

t
st

av
ov

o
u

ro
v
n
ic

i
id

eá
lń

ıh
o

p
ly

n
u

p
V

=
n
R
T

⇒
p
V

=
m M
R
T

(2
)

Z
ń
ı

v
y
já

d
ř́ı

m
e

m
ol

á
rń

ı
h
m

o
tn

o
st

sm
ěs

i
p
ly

n̊
u

v
tr

u
b
ic

i
s

v
y
ro

b
en

ý
m

d
u
śı

ke
m

M
=
m
R
T

p
V

.
(3

)

P
ře

d
p
o
k
lá

d
ám

e-
li
,
že

o
b
a

d
va

p
ly

n
y

js
o
u

id
eá

lń
ı,

je
m

ol
á
rń

ı
h
m

o
tn

os
t
je

ji
ch

sm
ěs

i
ro

v
n
a
:

M
=
x

?
M

?
+
x

N
2
M

N
2

(4
)

P
o
ro

v
n
á
ń
ım

d
vo

u
p
os

le
d
ń
ıc

h
ro

v
n
ic

d
os

ta
n
en

em
e

v
ý
ra

z,
ze

k
te

ré
h
o

u
ž

m
ol

á
rń

ı
h
m

o
tn

o
st

n
ez

n
ám

éh
o

p
ly

n
u

v
y
já

d
ř́ı

m
e

ja
ko

x
?
M

?
+
x

N
2
M

N
2

=
m
R
T

p
V

⇒
M

?
=

m
R

T
p
V
−
x

N
2
M

N
2

x
?

.
(5

)

P
o
k
u
d

te
d
y

d
o

(5
)

d
os

a
d́
ım

e
č́ı

se
ln

é
h
o
d
n
o
ty

(p
ro

d
u
śı

k
x

N
2

=
0
,9

8
8
2
,

M
N

2
=

2
8
,0

1
34

g
m

ol
−

1
),

d
o
st

a
n
em

e
m

ol
á
rń

ı
h
m

o
tn

o
st

n
ez

n
ám

éh
o

p
ly

n
u

M
?

=

2
,1

8
8
0
·
8
,3

1
4
·
2
9
7
,1

5
0
,9

6
·
1
0
5
·
2
·
1
0
−

3
−

0
,9

8
8
2
·
2
8
,0

1
3
4

0
,0

1
1
8

=
3
9
,9

g
m

ol
−

1
.

(6
)

N
ez

n
ám

ý
m

p
ly

n
em

je
te

d
y

a
rg

o
n
,

k
te

rý
se

o
p
ra

v
d
u

v
d
u
śı

k
u

v
y
sk

y
tu

je
p
ro

to
že

je
j
n
el

ze
ze

v
zd

u
ch

u
ch

em
ic

k
y

o
d
st

ra
n
it

.

4
.

T
ek

u
tý

d
u
śı

k
se

p
ři

ko
n
ta

k
tu

s
ru

ko
u
,
k
te

rá
m

á
te

p
lo

tu
as

i
o

2
0
0

K
v
y
šš́

ı,
ve

lm
i

ry
ch

le
o
d
p
a
řu

je
a

tv
o
ř́ı

ta
k

m
ez

i
n
eb

ez
p
eč

n
ě

le
d
ov

ý
m

ka
p
a
ln

ý
m

d
u
śı

ke
m

a
ru

ko
u

ja
k
ý
si

”iz
o
la

čń
ı
p
o
ľs

tá
ř“

,
k
te

rý
za

ji
st́

ı,
a
b
y
ch

o
m

n
a

k
rá

t-
ko

u
d
o
b
u

n
ez

m
rz

li
.

5
.

J
a
k
ék

o
li
v

zk
rá

šl
u
j́ı
ćı

ko
vo

v
é

i
n
ek

ov
ov

é
p
ře

d
m

ět
y

si
sa

m
oz

řj
em

ě
su

n
d
a
t

m
u
śı

m
e.

A
le

n
e

p
ro

to
,

že
b
y

h
ro

zi
lo

zm
en

še
ń
ı

je
ji
ch

p
r̊u

m
ěr

u
,

ja
k

p
rá

v
ě

u
k
á
že

m
e.

D
él

ka
p
ev

n
éh

o
m

at
er

iá
lu

v
zá

v
is

lo
ti

n
a

te
p
lo

tě
je

p
o
p
sá

n
a

ro
v
n
ić

ı

ℓ
=
ℓ 0
·
(1

+
α
·
∆
T

).
(7

)

2
4

ro
čń

ık
6
,
sé

ri
e

4
K

o
re

sp
o
n
d
en

čń
ı
S
em

in
á
ř
I
n
sp

ir
o
v
a
n
ý

C
h
em

ic
k
o
u

T
em

a
ti
k
o
u

Ú
lo

h
a

č
.
5
:
A

to
m

ic
B

o
m

b
e
rm

a
n

1
6

b
o
d̊
u

A
u
to

r:
K

a
re

l
B

er
ka

A
to

m
ic

B
o
m

be
rm

a
n

je
st

a
rá

po
č́ı

ta
čo

vá
h
ra

z
d
o
by

P
C

3
8
6
.

H
ra

je
to

je
d
n
od

u
ch

á
a

ry
ch

lá
.

H
rá

č
v

ro
li

B
o
m

be
rm

a
n
a

po
kl

á
d
á

v
bl

u
d
ǐs

ti
bo

m
by

,
ji
m

ǐz
si

o
te

v́ı
rá

n
o
vé

p
ro

st
o
ry

a
za

b́ı
j́ı

p
ro

ti
h
rá

če
,
kt

eř́
ı
p
ro

ti
n
ěm

u
bo

-
jo

va
li

st
ej

n
ým

i
p
ro

st
ře

d
ky

.
J
e

o
tá

zk
o
u
,

zd
a

by
to

ta
k

je
d
n
od

u
ch

é
by

lo
i
ve

sk
u
te

čn
o
st

i.
A

si
n
e.

A
le

vy
bu

ch
o
-

va
t
n
á
m

to
h
o

bu
d
e

d
o
st

,
n
eb

o
jt
e.

Z
a
m

ěř́
ım

e
se

to
tǐ
z

n
a

ch
em

ii
vý

bu
šn

in
.

V
ý
b
u
šn

in
y

se
n
ej

ča
st

ěj
i
n
a
zý

va
j́ı

lá
tk

y
sc

h
o
p
n
é

ox
i-

d
ac

e,
p
ři

je
ji
ch

ž
a
k
ti

va
ci

n
as

ta
n
e

v
ý
b
u
ch

.
A

le
ox

id
ac

e
m

ů
že

p
ro

b́
ıh

a
t

i
ji
n
ý
m

i
ry

ch
lo

st
m

i.

1
.

P
o
d
le

re
a
k
čń

ı
ry

ch
lo

st
i
ox

id
ac

e
se

d
a
j́ı

o
d
lǐ
si

t
p
o
jm

y
:
d
e
fl
a
g
ra

c
e
,
d
e
to

-
n
a
c
e

a
n
e
e
x
p
lo

z
iv

ń
ı
h
o
ře

ń
ı.

S
eř

a
d’

te
ty

to
p
o
jm

y
p
o
d
le

ry
ch

lo
st

i.

2
.

J
a
k
ý
m

z
n
ic

h
se

b
u
d
e

n
ej

ča
st

ěj
i
o
zn

ač
ov

a
t

ox
id

ac
e

st
ře

li
v
in

5
?

3
.

J
a
k

b
y
st

e
d
o
ćı

li
li
,
a
b
y

ox
id

ac
e

st
ře

li
v
in

p
ro

b́
ıh

a
la

p
o
d
le

zb
ý
va

j́ı
ćı

ch
d
vo

u
p
o
jm

ů
?

A
b
y

m
o
h
lo

d
o
j́ı
t

k
ox

id
a
ci

,
je

sa
m

oz
ře

jm
ě

za
p
o
tř

eb́
ı
k

lá
tc

e
n
ěj

a
k
ý
m

zp̊
u
so

-
b
em

d
o
p
ra

v
it

k
y
sĺ

ık
.
A

to
b
u
d’

ze
v
zd

u
ch

u
,
n
eb

o
p
ři

d
á
ń
ım

ox
id

ač
ń
ıh

o
či

n
id

la
.

N
ěk

te
ré

lá
tk

y
n
ic

m
én

ě
o
b
sa

h
u
j́ı

d
os

ta
te

k
k
y
sĺ

ık
u

p
ro

sv
o
u

v
la

st
ń
ı
ox

id
ac

i.
J
ed

-
n
o
d
u
ch

ý
zp̊

u
so

b
,

ja
k

sp
o
č́ı

ta
t,

zd
a

je
v

lá
tc

e
d
os

ta
te

k
k
y
sĺ

ık
u
,

p
ře

d
st

av
u
je

tz
v
.

k
y
sĺ

ık
ov

ý
p
om

ěr
.

J
ed

n
á

se
o

p
o
ro

v
n
á
ń
ı

p
o
čt

u
at

om
ů

k
y
sĺ

ık
u

v
m

o
le

-
k
u
le

v
ý
b
u
šn

in
y

v̊
u
či

p
oč

tu
at

om
ů

k
y
sĺ

ık
u
,
k
te

ré
b
y

b
y
ly

v
m

o
le

k
u
lá

ch
sp

a
li
n

(C
O

2
,
H

2
O

,
N

2
).

K
y
sĺ

ık
ov

ý
p
om

ěr
je

p
a
k

d
efi

n
ov

á
n

ja
ko

p
oč

et
p
ře

b
ý
va

j́ı
ćı

ch
n
eb

o
ch

y
b
ěj́

ıć
ıc

h
at

om
ů

k
y
sĺ

ık
u

n
ás

o
b
en

ý
p
o
d́
ıl
em

m
ol

á
rń

ı
h
m

o
tn

os
ti

k
y
sĺ

ık
u

a
m

ol
á
rń

ı
h
m

o
tn

o
st

i
v
ý
b
u
šn

in
y.

P
o
k
u
d

m
á

sm
ěs

v́
ıc

k
y
sĺ

ık̊
u
,
n
ež

b
y

p
o
tř

eb
ov

a
la

,
je

v
ý
sl

ed
n
ý

k
y
sĺ

ık
ov

ý
p
om

ěr
v
ět

š́ı
n
ež

n
u
la

.

4
.

U
rč

et
e

k
y
sĺ

ık
ov

é
p
om

ěr
y

p
ro

d
u
si

čn
a
n

am
o
n
n
ý
,
n
it

ro
g
ly

ce
ri

n
a

T
N

T
.

5
.

A
b
y

se
d
o
ćı

li
lo

n
ej

v
ět

š́ı
ú
či

n
n
o
st

i
v
ý
b
u
šn

os
ti

,
je

n
ej

le
p
š́ı

,
k
d
y
ž

m
á

sm
ěs

k
y
sĺ

ık
ov

ý
p
om

ěr
ro

v
n
ý

n
u
le

.
U

rč
et

e
m

ol
á
rń

ı
a

h
m

o
tn

os
tń

ı
zl

om
ek

p
ro

n
ej

ú
či

n
n
ěǰ

śı
sm

ěs
T

N
T

a
d
u
si

čn
a
n
u

am
o
n
n
éh

o
.

6
.

P
ře

d
p
o
k
lá

d
ej

te
,
že

v
y
b
u
ch

l
1
,0

0
g

n
it
ro

g
ly

ce
ri

n
u
.
U

rč
et

e,
ko

li
k

m
ol̊

u
p
ly

n̊
u

v
zn

ik
lo

,
a

p
om

o
ćı

st
av

ov
é

ro
v
n
ic

e
p
ro

id
eá

lń
ı
p
ly

n
v
y
p
oč́

ıt
ej

te
o
b
je

m
p
ly

n̊
u

p
ři

1
a
tm

a
te

p
lo

tě
2
5

◦
C

.

5
P
o
d
ro

b
n
ěǰ

śı
d
efi

n
ic

e
v
iz

4
.
d́
ıl

se
ri

á
lu

o
d
et

ek
ti

v
ń
ı
ch

em
ii
.

1
3



K
o
re

sp
o
n
d
en

čń
ı
S
em

in
á
ř
I
n
sp

ir
o
v
a
n
ý

C
h
em

ic
k
o
u

T
em

a
ti
k
o
u

ro
čń

ık
6
,
sé

ri
e

4

7
.

P
om

o
ćı

sl
u
čo

va
ćı

ch
te

p
el

u
rč

et
e,

ko
li
k

se
p
ři

v
ý
b
u
ch

u
1
,0

0
g

n
it

ro
g
ly

ce
ri

n
u

u
vo

ln
il
o

en
er

gi
e.

L
á
tk

y,
k
te

ré
v

m
o
le

k
u
le

n
eo

b
sa

h
u
j́ı

k
y
sĺ

ık
,

v
ět

ši
n
o
u

n
ej

so
u

sa
m

y
o

so
b
ě

v
ý
b
u
šn

é.
K

e
sv

é
ox

id
a
ci

p
o
u
ž́ı

va
j́ı

k
y
sĺ

ık
at

m
os

fé
ri

ck
ý
.

N
ic

m
én

ě
n
ev

y
b
u
ch

u
j́ı

p
ři

ka
žd

ém
p
om

ěr
u

s
k
y
sĺ

ık
em

,
a
le

p
o
u
ze

v
ro

zm
eź

ı
m

ez
i

tz
v
.

sp
o
d
ń
ım

v
ý
-

b
u
šn

ý
m

li
m

it
em

(L
E
L

–
L
ow

er
E

x
p
lo

si
ve

L
im

it
)

a
h
o
rń

ım
v
ý
b
u
šn

ý
m

li
m

it
em

(U
E
L

–
U

p
p
er

E
x
p
lo

si
ve

L
im

it
).

L
im

it
y

se
d
a
j́ı

v
y
já

d
ři

t
d
v
ěm

a
ro

zd́
ıl
n
ý
m

i
zp̊

u
so

b
y

–
b
u
d’

h
m

o
tn

os
tń

ım
i
p
ro

ce
n
ty

,
n
eb

o
p
om

o
ćı

p
om

ěr
u

lá
tk

ov
ý
ch

m
n
ož

-
st

v́
ı
p
a
li
va

a
o
k
y
sl

ič
ov

a
d
la

.
P
om

ěr
Φ

p
a
k

u
d
á
v
á
,
ja

k
m

o
c

se
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ěr
p
a
li
va

k
o
k
y
sl

ič
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ý
b
u
šn
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rá

k
,
ze

k
te

ré
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ě.
P

ři
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ý
b
u
ch

u
ta

ko
v
é

b
om

b
y

n
a
šl
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Ú
lo

h
a

č
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oč

et
ze

st
av

ov
é
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á
ry

a
ro

zp
u
st

n
os

t
C

O
2

ve
vo

d
ě
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é)

..
.

4
.

N

O

N
O

R
N

O

N
N

R

R

N

O

N
R

O
b
rá
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iá

ty
Y

1
–
Y

3

5
.

T
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á
n
y

b
y
ly

ja
k
ék
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ń
ı
ú
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ěp

o
d
o
b
n
o
st

v
ý
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ča

st
i
n
a

re
ko

m
b
in

a
ci

v
ta

b
u
lc

e
2
.

p
ro

te
in

fu
n
k
c
e

D
N

A
p
o
ly

m
er

áz
a

n
a

zá
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gá

za
sp

o
ju

je
zl

om
y

v
D

N
A

re
ko

m
b
in

áz
a

h
la

v
ń
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št

ěp
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é

zb
y
tk

y
z

p
ro

te
in̊

u

el
as

tá
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ň
u
j́ı
ćı
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lá

tu

te
lo

m
er

áz
a

sy
n
te

ti
zu

je
ko

n
co

v
é
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ıć

ı
se

re
ko

m
b
in

ac
e

(d
o
lń
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čń
ı
S
em

in
á
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é
z

a
tm

o
sf

ér
y

o
d
st

ra
ň
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ět

je
n
ej

v
ý
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rá

v
ě
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ń
ı

re
a
k
to

r
a

te
d
y

re
la

ti
v
ń
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ý
h
o
d
n
é.
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še

m
,
k
te
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ač
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oš
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á
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sĺ
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sĺ
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–
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tá
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tá
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tá
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tá
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tá
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tá
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tá
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ě

tr
o
ch

u
re

za
v
ý
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ý
še
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+
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→
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á
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tř

eb
a

re
a
kc

e
su

lf
a
n
u

s
ox

id
em

sǐ
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→
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ěǰ
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eč

n
é
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ěs

i
k
v̊
u
li

n
ěj
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ú
če
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tý
v
y
p
ro

d
u
ko

va
n
ý
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ěǰ
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ý

m
u
ž́
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rá

vn
é
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á
sv̊

u
j

sp
in

(↑
n
eb

o
↓
)

a
p
o
k
u
d

d
v
ě
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ý
m

sp
in

em
:

sp
in

y
b
u
d
o
u

a
n
ti

p
a
ra

le
lń
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šu

j́ı
ćı
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ěn

a

o
-H

2
←
→

p
-H

2
+

en
er

gi
e

(0
,0

8
k
J

m
ol

−
1
)

(1
)

m
ů
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á
n
a

p
ar

am
ag

n
et

ic
k
ý
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še

zm
ı́n

ěn
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ěń

ı
en

er
gi

e,
co

ž
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á
.

U
vo

ln
ěn
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