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eń

 s
po

rz
ąd
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 m

ie
sz

an
in

y 
i d
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ie
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m
et

od
ę 

ro
zd

zi
el

an
ia

 s
kł

ad
ni

kó
w

 m
ie

sz
an

in
 

(n
p.

 s
ąc

ze
ni

e,
 d

es
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la
cj

a,
 ro

zd
zi

el
an

ie
 c

ie
cz

y 
w

 ro
zd

zi
el

ac
zu

). 
W

sk
az

uj
e 

ró
żn

ic
e 

m
ię

dz
y 

w
ła

śc
iw

oś
ci

am
i fi

zy
cz

ny
m

i s
kł

ad
ni

kó
w

 
m

ie
sz

an
in

y, 
kt

ór
e 

um
oż
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ia

ją
 je

j r
oz

dz
ie

le
ni

e.
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ąd
za

ni
e 

m
ie

sz
an

in
 je

dn
or

od
ny

ch
 

i n
ie
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dn

or
od

ny
ch

, r
oz

dz
ie

la
ni

e 
ty

ch
 

m
ie

sz
an

in
: r

oz
dz

ie
la

ni
e 

dw
óc

h 
ci

ec
zy

 
m

ie
sz
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ąc

yc
h 

i n
ie

m
ie

sz
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ąc
yc

h 
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ę 
ze
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ą,
 

ro
zd

zi
el

an
ie

 z
aw

ie
si

ny
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a 
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dn

ik
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7
Su

bs
ta

nc
je

 p
ro

st
e,

 
su

bs
ta

nc
je

 z
ło

żo
ne

 
a 

m
ie

sz
an

in
y

(1.
6)

U
cz

eń
:

 –
w

ym
ie

ni
a 

pr
zy

kł
ad

y 
su

bs
ta

nc
ji 

pr
os

ty
ch

 
i z

ło
żo

ny
ch

;
 –
op

is
uj

e 
ró

żn
ic

e 
m

ię
dz

y 
m

ie
sz

an
in

ą 
a 

zw
ią

zk
ie

m
 c

he
m

ic
zn

ym
 lu

b 
pi

er
w

ia
st

ki
em

;
 –
po

sł
ug

uj
e 

si
ę 

sy
m

bo
la

m
i p

ie
rw

ia
st

kó
w

: H
, 

C
, N

, O
, N

a,
 M

g,
 A

l, 
Si

, P
, S

, C
l, 

K,
 C

a,
 F

e,
 C

u,
 

Zn
, B

r, 
A

g,
 S

n,
 I,

 B
a,

 A
u,

 H
g,

 P
b.
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ga

da
nk

a 
i p
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az

 p
rz

ep
ro

w
ad

zo
ny

 p
rz

ez
 

na
uc

zy
ci

el
a 

na
 te

m
at

 s
ub

st
an

cj
i p

ro
st

yc
h 

i z
ło

żo
ny

ch
 (p

ok
az

 p
ie

rw
ia

st
kó

w
 i 

zw
ią

zk
ów

 
ch

em
ic

zn
yc

h)
.
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m
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e,
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ie
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óz
gó

w
, 
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żn

ic
 p
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ię

dz
y 

m
ie

sz
an

in
ą 

a 
zw

ią
zk

ie
m

 
ch
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ic

zn
ym

.
O

m
ów

ie
ni

e 
ni

ek
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ry
ch

 s
ym
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li 
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er

w
ia
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kó

w
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em
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zn
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h 

i p
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aw
ie

ni
e 
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ry
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 u
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ad

u 
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re
so

w
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o 
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er
w
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st

kó
w

.
Ć

w
ic

ze
ni

a 
w
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zp

oz
na

w
an

iu
 s

ym
bo

li 
w

yb
ra

ny
ch

 p
ie

rw
ia

st
kó

w
 c

he
m

ic
zn

yc
h 

(g
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dy

da
kt
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zn

a,
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p.
 m

em
or

y, 
gr

a 
ka

rc
ia
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ic
e 

m
ię

dz
y 

m
ie

sz
an

in
ą 

a 
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ią
zk

ie
m

 c
he

m
ic

zn
ym

 lu
b 
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er

w
ia

st
ki

em
.
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eń

 p
os

łu
gu

je
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ię
 s

ym
bo
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m

i 
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er
w

ia
st

kó
w
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, C

, N
, O

, N
a,

 M
g,

 A
l, 

Si
, P

, S
, 

C
l, 

K,
 C

a,
 F

e,
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u,
 Z

n,
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r, 
A

g,
 S

n,
 I,

 B
a,

 A
u,
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g,
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4
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r
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m
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O
cz

ek
iw

an
e 
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ią
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ię

ci
a 
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ia
W

ar
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 i 
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os

ob
y 

re
al

iz
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ji 
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az

 a
kt

yw
no

ść
 u

cz
ni

ów
W

ym
ag

an
ia

 s
zc

ze
gó

ło
w

e 
z P

P 
(p

ro
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no
w

an
e 

do
św

ia
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ze
ni

a)
Li

cz
ba

 
go

dz
in

8
M

et
al

e 
i n

ie
m

et
al

e
(1.

7)
U

cz
eń

:
 –
kl

as
yfi

ku
je

 p
ie

rw
ia

st
ki

 ja
ko

 m
et

al
e 

i n
ie

m
et

al
e;

 –
po

da
je

 w
ła

śc
iw

oś
ci

 m
et

al
i i

 n
ie

m
et

al
i;

 –
od

ró
żn

ia
 m

et
al

 o
d 

ni
em

et
al

u 
na

 p
od

st
aw

ie
 

pr
ze

ds
ta

w
io

ny
ch

 w
ła

śc
iw

oś
ci

;
 –
ba

da
 w

ła
śc

iw
oś

ci
 w

yb
ra

ny
ch

 m
et

al
i 

i n
ie

m
et

al
i.

O
m

ów
ie

ni
e 

po
dz

ia
łu

 p
ie

rw
ia

st
kó

w
 

ch
em

ic
zn

yc
h 

na
 m

et
al

e 
i n

ie
m

et
al

e.
Ć

w
ic

ze
ni

a 
w

yk
on

yw
an

e 
pr

ze
z 

uc
zn

ió
w

 
(d

oś
w

ia
dc

ze
ni
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w
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sz

ta
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w
e)

 b
ad
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ąc

e 
w

ła
śc

iw
oś

ci
 m

et
al

i i
 n

ie
m

et
al
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 p
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pr
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ow

ad
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ny
 p

rz
ez
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yc

ie
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.
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w

na
ni

e 
w
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śc

iw
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ci
 m
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al
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 n
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fik
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e 
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w
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a 
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e 
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ie
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e.
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m
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po
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w
ie
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h 

w
ła
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iw
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.
D

.1:
 B

ad
an

ie
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ch
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p.
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up

ie
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a,
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w

y, 
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oś

ci
, o
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ał
y-

w
an

ia
 z 

m
ag

ne
se

m
, k

ru
ch

oś
ci

, p
la

st
yc
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oś

ci
, 

gę
st

oś
ci
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ra

z c
he

m
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h 
w

yb
ra
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ch
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od
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tó
w
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p.
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ęg

la
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u,
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 d
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1

1

10
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w
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ia

n
1

D
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w
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em

 c
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m
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a
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A

to
m

y 
i c
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st

ec
zk

i 
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.1)
U

cz
eń

:
 –
de

fin
iu

je
 p

oj
ęc

ie
: d

yf
uz

ja
;

 –
tłu

m
ac

zy
, n

a 
cz

ym
 p

ol
eg

a 
zj

aw
is

ko
 d

yf
uz

ji;
 –
de

fin
iu

je
 p

oj
ęc

ia
: a

to
m

, c
zą

st
ec

zk
a;

 –
op

is
uj

e,
 c

zy
m

 s
ię

 ró
żn

i a
to

m
 o

d 
cz

ąs
te

cz
ki

;
 –
pr

ze
pr

ow
ad

za
 d

oś
w

ia
dc

ze
ni

e 
bę

dą
ce

 
do

w
od

em
 n

a 
zi

ar
ni

st
oś

ć 
m

at
er

ii.

Po
ga

da
nk

a 
na

 te
m

at
 b

ud
ow

y 
m

at
er

ii.
 

Po
ka

z 
pr

ze
pr

ow
ad

zo
ny

 p
rz

ez
 n

au
cz

yc
ie

la
 

ilu
st

ru
ją

cy
 z

ja
w

is
ko

 d
yf

uz
ji.

O
m

ów
ie

ni
e 

do
w

od
u 

na
 is

tn
ie

ni
e 

at
om

ów
.

Po
ró

w
na

ni
e,

 c
zy

m
 s

ię
 ró

żn
ią
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to

m
y 

od
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ąs

te
cz

ek
.
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 p
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a 
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er
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– 

w
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e
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)

U
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 c
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m
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y 

pi
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w
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w
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tw
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cę

 u
kł
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u 

ok
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w
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o 
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er

w
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kó

w
;
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w

sk
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e 
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w
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 i 
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 u
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w
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;
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bę
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 d
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o 
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m
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 p
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w
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, p
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 p
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e 
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m
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ie
m
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 m
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w
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w
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i 
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m
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 p
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.

Ć
w

ic
ze

ni
a 

w
yk

on
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 p
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w
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e 
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w
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z 
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h 
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a 
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 m
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m
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o 
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ej
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 p
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a 
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m
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a 
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cz

ko
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(2

.3
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:

 –
de
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je
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ie
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a 
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om

ow
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 –
w

sk
az

uj
e 
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dn
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tk

ę 
m
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y 
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ej

;
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od

cz
yt

uj
e 

m
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y 
at

om
ow

e 
z 
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w
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o 
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er

w
ia
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w
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 c
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m
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ię
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żn
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m
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d 
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ąs
te

cz
ki

;
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od
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żn

ia
 z

ap
is

 p
rz

ed
st

aw
ia

ją
cy
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m
 o

d 
za
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su
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 c
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zk
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je
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a 
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w
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 p
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 c
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m
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w
ą 

cz
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ek
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ch
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w
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ów

 c
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m
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h.
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m
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ni
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i m
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at
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Ć

w
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an
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z 
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an
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 z
 u
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w
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y 
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ej
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ra
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 p
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st
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u 
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om

ów
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k 
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k 
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aw
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e 
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y 
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 c
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ac
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O
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w
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, 
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ad
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ń 
w

yb
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ne
go
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zy
kł

ad
u 

(z
go

dn
ie
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 p

od
rę

cz
ni

ki
em
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Ć

w
ic

ze
ni
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w
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yw
an

e 
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z 
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w
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m
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y 
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w
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.
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eń
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 z
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w
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ds
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w
ow
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 p
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 a
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at
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ą)
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eń
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su
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, c
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m
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żn
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m
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ąs
te
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ki

; i
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er
pr
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e 
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p.
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H
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H
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cz

ko
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w
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 i 

zw
ią
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B

ud
ow

a 
at

om
u 

– 
pr

ot
on

y, 
ne

ut
ro

ny
 

i e
le

kt
ro

ny
(2

.4
)

U
cz

eń
:

 –
op

is
uj

e 
sk

ła
d 

at
om

u 
(ją

dr
o:

 p
ro

to
ny

 
i n

eu
tr

on
y;

 e
le

kt
ro

ny
);

 –
us

ta
la

 li
cz

bę
 p

ro
to

nó
w

, e
le

kt
ro

nó
w

 
i n

eu
tr

on
ów

 w
 a

to
m

ie
 n

a 
po

ds
ta

w
ie

 li
cz

b 
at

om
ow

ej
 i 

m
as

ow
ej

;
 –
st

os
uj

e 
za

pi
s 

A ZE;
 –
de

fin
iu

je
 p

oj
ęc

ie
 p

ie
rw

ia
st

ka
 c

he
m

ic
zn

eg
o 

ja
ko

 z
bi

or
u 

at
om

ów
 o

 ta
ki

ej
 s

am
ej

 li
cz

bi
e 

at
om

ow
ej

 (Z
).

O
m

ów
ie

ni
e 

sk
ła

du
 a

to
m

u,
 w

yj
aś

ni
en

ie
, 

ja
k 

zb
ud

ow
an

y 
je

st
 a

to
m

 p
rz

yk
ła

do
w

eg
o 

pi
er

w
ia

st
ka

.
W

yj
aś

ni
en

ie
, j

ak
 u

st
al

ić
 li

cz
bę

 p
ro

to
nó

w
, 

ne
ut

ro
nó

w
 i 

el
ek

tr
on

ów
.

Ć
w

ic
ze

ni
a 

w
yk

on
yw

an
e 

pr
ze

z 
uc

zn
ió

w
 

po
zw

al
aj

ąc
e 

ut
rw

al
ić
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