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 p
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a.

 M
as

, v
oc

ê 
sa

be
 o

 q
ue

 é
 s

ig
ni
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m
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 c
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 d
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úm
er

o 
de

 n
êu

tr
on

s 
de

 u
m

 e
le

m
en

to
 

qu
ím

ic
o?

• 
Co

m
 o

 n
úm

er
o 

de
 e

lé
tr
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 d
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 d
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Em
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 n
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pé
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, d
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 c
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 c
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 d
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 d
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 p
op

ul
a-

ci
on

al
 (s

ej
a 

el
e 

de
si

gn
ad

o 
po

r 
ra
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 d

oc
um

en
tá
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ra
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 c
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 c
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 c
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 c
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 c
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 c
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 c
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 d
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 d
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or
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e 
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nt
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ár
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ló

gi
ca
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s 
Pa

nt
er
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 N

eg
ra
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 U

m
a 

ár
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re
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en
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gi
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 é

 u
m
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re

pr
es

en
ta
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s 

pe
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s 
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e 
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er

am
 p

ar
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ip
aç
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 n

a 
ex

is
tê
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ia

 d
e 

um
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m
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 s

ej
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s 
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s 
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ue
m

 c
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õe
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en
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e 

el
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Ve
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e 
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 c

on
se

gu
e 

pr
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r 
a 

su
a 
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vo

re
 g

en
ea

ló
gi

ca
. U

se
 o

 
m

od
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, m
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 s
e 
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m
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 m
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e 
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en
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 s
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 d
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 d
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 c
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 d
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 p
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O
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 p
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 T
ab
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 E

nt
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ur
a 
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se
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Se
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ue
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m
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 d

es
se
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r, 
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 d
e 
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st
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r 
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s 
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eu
 c
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!

Fi
gu

ra
 1

. 
Fr
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m
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 d
a 
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 p
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di
ca

.

Fo
nt

e:
 fl
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m
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Fo
nt

e:
 Q

ue
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 B
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Ve
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m
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ue
 o
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ru

za
m

en
to

 d
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 c
ol

un
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er
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ai

s 
e 
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ta
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-
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 s

ur
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en

to
 d

e 
vá
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s 

qu
ad

ra
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s 
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e 
co

rr
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po
nd
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 a

 c
ad

a 
um
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em
en

to
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uí
m

ic
o.

 O
 t

ot
al

 d
e 

el
em

en
to

s 
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os
 ir

á 
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su
lta

r 
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 1
18
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O

 g
ru
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a 
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er
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 a
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ue

 o
 e

le
m

en
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 q
uí

m
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o 
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en
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, 

en
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an
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 o
 p

er
ío

do
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nt
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ad
e 
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 n

ív
ei
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et
rô
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ej
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a 
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a 
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e 
o 
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em

en
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ue

 e
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iv
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o 
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río
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 2

, t
er

á 
du

as
 c
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ad

as
 (K

, L
). 
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 e
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no
 p

er
ío
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 4

, t
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4 
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 e
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). 

A
lé

m
 d
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s 
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m
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, p
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o 
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m
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tiv
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a 
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m

íli
a 
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o 
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m
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 c
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sí
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m
pl

o 
di

ze
r q

ue
 to
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en
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s 
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 d
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m
íli

a 
IA

 te
rá

 
1 
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a 
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m
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o,
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s 
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m
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m

íli
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 p
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: a
pa

re
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em
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te
 n

ão
 te

m
os

 n
en

hu
m

 p
ro

-
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a,

 p
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 c
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a 
ne
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m

et
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a 
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 q

ue
 d

et
er

m
in
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 d
oe

nç
as

 h
er

ed
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s 
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de

m
 n

ão
 s

e 
m

an
ife

st
ar
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r u
m
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ou

 v
ár
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s 
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ra
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es

, m
as

 v
ol
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m

 a
 s

ur
gi

r r
ep

en
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e 
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te
. E

ss
as

 d
oe

nç
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cu
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 n
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e 
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 c
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 c
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 d
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) d
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 c
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 s
is

te
m

at
i-

za
ra

m
 o

s 
el

em
en

to
s 

qu
ím

ic
os

 d
e 

ac
or

do
 c

om
 s

ua
s 

pr
op

ri
ed

ad
es

.

So
br

e 
a 

or
ga

ni
za

çã
o 

da
 T

ab
el

a 
Pe

ri
ód

ic
a,

 é
 c
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 c
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 c
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 D
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to

m
os

 d
e 

um
 

m
es

m
o 

m
et

al
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ga

çã
o 

iô
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ca
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RE

SO
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EN
DO
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AF
IO

S 
DA

 T
RI
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A
go

ra
 v

am
os

 ju
nt

os
 te

nt
ar

 re
so

lv
er

 a
s 

se
gu

in
te

s 
qu

es
tõ

es
!

1 
So

br
e 

a 
M

ito
se

, é
 in

co
rr
et
o 

af
ir

m
ar

 q
ue

:

( 
) A

s 
cé

lu
la

s 
re

su
lta

nt
es

 s
ão

 id
ên

tic
as

 à
 c

él
ul

a 
in

ic
ia

l.

( 
) P

od
e 

es
ta

r p
re

se
nt

e 
no

 p
ro

ce
ss

o 
de

 c
ic

at
ri

za
çã

o 
e 

na
 re

pa
ra

-
çã

o 
de

 a
lg

um
 ó

rg
ão

 d
an

ifi
ca

do
, c

om
o 

a 
pe

le
 o

u 
o 

fíg
ad

o.

( 
) R

es
ul

ta
 e

m
 q

ua
tr

o 
cé

lu
la

s 
co

m
 m

et
ad

e 
do

s 
cr

om
os

so
m

os
 d

a 
cé

lu
la

 in
ic

ia
l.

( 
) P

od
e 

ac
on

te
ce

r 
em

 p
ra

tic
am

en
te

 t
od

as
 a

s 
cé

lu
la

s 
do

 n
os

so
 

co
rp

o,
 e

xc
et

o 
na

 fo
rm

aç
ão

 d
as

 c
él

ul
as

 g
am

ét
ic

as
.

2 
A

 M
ei

os
e 

é 
re

sp
on

sá
ve

l 
pe

lo
 s

ur
gi

m
en

to
 d

e 
um

 ú
ni

co
 t

ip
o 

de
 

cé
lu

la
, e

nt
re

 a
s 

op
çõ

es
 a

ba
ix

o 
m

ar
qu

e 
qu

ai
s 

se
ri

am
 e

ss
as

 c
él

ul
as

:

( 
) c

él
ul

as
 e

pi
te

lia
is

 
 

( 
) ó

vu
lo

s 
e 

es
pe

rm
at

oz
ói

de
s

( 
) n

eu
rô

ni
os

  
 

( 
) h

em
ác

ea
s

3 
O

bs
er

ve
 a

 f
ig

ur
a 

a 
se

gu
ir

 e
 

re
la

ci
on

e 
ca

da
 te

rm
o 

co
m

 s
eu

 
si

gn
ifi

ca
do

s 
na

s 
se

gu
in

te
s 

co
lu

na
s:

Fo
nt

e:
 F

ar
ad

ay
 (m

od
ifi

ca
do

).
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in
va

de
m

 te
ci

do
s 

sa
di

os
. O

s 
fa

to
re

s 
ca

pa
ze

s 
de

 a
lte

ra
r 

es
sa

 d
iv

is
ão

 c
el

u-
la

r 
va

ria
m

 d
es

de
 o

s 
ge

né
tic

os
, v

ira
is

, a
té

 o
s 

am
bi

en
ta

is
 c

om
o 

ra
di

aç
ão

, 
pr

od
ut

os
 q

uí
m

ic
os

 e
 a

lim
en

tíc
io

s.
O

s 
m

ec
an

is
m

os
 d

e 
su

pr
es

sã
o 

do
 c

ân
ce

r s
ão

 n
um

er
os

os
 e

 c
om

pl
e-

xo
s.

 C
ad

a 
di

vi
sã

o 
ce

lu
la

r 
po

de
 c

au
sa

r 
m

ut
aç

õe
s 

so
m

át
ic

as
 q

ue
 a

lte
ra

m
 

os
 m

ec
an

is
m

os
 g

en
ét

ic
os

 q
ue

 c
on

tr
ol

am
 a

 p
ro

lif
er

aç
ão

 c
el

ul
ar

, a
 re

pa
ra

-
çã

o 
do

 D
N

A
 e

 a
 a

po
pt

os
e 

(m
or

te
 c

el
ul

ar
 p

ro
gr

am
ad

a)
, a

fe
ta

nd
o 

as
si

m
 o

 
co

nt
ro

le
 d

o 
pr

oc
es

so
 d

e 
fo

rm
aç

ão
 d

o 
câ

nc
er

.
Se

 c
ad

a 
di

vi
sã

o 
ce

lu
la

r 
en

vo
lv

e 
um

a 
ce

rt
a 

pr
ob

ab
ili

da
de

 d
e 

pr
od

uz
ir 

um
a 

m
ut

aç
ão

 c
an

ce
ríg

en
a,

 o
 r

is
co

 d
e 

de
se

nv
ol

ve
r 

câ
nc

er
 d

ev
er

ia
 s

er
 e

m
 

fu
nç

ão
 d

o 
nú

m
er

o 
de

 d
iv

is
õe

s 
ce

lu
la

re
s 

ao
 lo

ng
o 

da
 v

id
a 

de
 u

m
 o

rg
an

is
m

o.
N

o 
en

ta
nt

o,
 a

s 
es

pé
ci

es
 d

e 
gr

an
de

 p
or

te
 e

 q
ue

 v
iv

em
 m

as
 n

ão
 tê

m
 

m
ai

s 
câ

nc
er

 d
o 

qu
e 

as
 p

eq
ue

na
s,

 q
ue

 v
iv

em
 m

en
os

 te
m

po
.

N
as

 p
op

ul
aç

õe
s 

na
tu

ra
is

 d
e 

an
im

ai
s,

 a
 fr

eq
uê

nc
ia

 d
e 

câ
nc

er
 v

ar
ia

, 

re
la

çã
o 

co
m

 a
 m

as
sa

 c
or

po
ra

l.
Em

 e
le

fa
nt

es
 e

 c
am

un
do

ng
os

, s
ão

 o
bs

er
va

do
s 

ní
ve

is
 d

e 
pr

ev
al

ên
-

ci
a 

ba
st

an
te

 s
em

el
ha

nt
es

 d
e 

câ
nc

er
, a

pe
sa

r 
de

 o
s 

el
ef

an
te

s 
de

se
nv

ol
-

ve
re

m
 m

ui
to

 m
ai

s 
di

vi
sõ

es
 c

el
ul

ar
es

 a
o 

lo
ng

o 
de

 s
ua

s 
vi

da
s 

do
 q

ue
 o

s 
ca

m
un

do
ng

os
.

Es
se

 fe
nô

m
en

o 
é 

co
nh

ec
id

o 
co

m
o 

“p
ar

ad
ox

o 
de

 P
et

o”
. A

 e
xp

lic
aç

ão
 

pa
ra

 e
ss

e 
pa

ra
do

xo
 e

st
á 

no
 fa

to
 d

e 
qu

e 
as

 fo
rç

as
 e

vo
lu

tiv
as

 s
el

ec
io

na
ra

m
 

m
ec

an
is

m
os

 d
e 

de
fe

sa
 m

ai
s 

ef
ic

az
es

 n
os

 a
ni

m
ai

s 
gr

an
de

s 
do

 q
ue

 n
os

 
pe

qu
en

os
, o

 q
ue

 p
er

m
ite

 r
ed

uz
ir 

o 
ris

co
 a

ss
oc

ia
do

 a
o 

câ
nc

er
 d

ev
id

o 
ao

 
au

m
en

to
 d

o 
ta

m
an

ho
.

D
is

po
ní

ve
l e

m
: h

tt
ps

:/
/w

w
w

.b
bc

.co
m

/p
or

tu
gu

es
e/

ge
ra

l-
56

68
86

32
.

D
e 

ac
or

do
 c

om
 a

 l
ei

tu
ra

 d
os

 t
ex

to
s,

 t
en

te
 r

el
ac

io
na

r 
os

 p
ro

ce
ss

os
 d

e 
di

vi
sã

o 
ce

lu
la

r 
co

m
 o

 a
pa

re
ci

m
en

to
 d

o 
câ

nc
er

. E
sc

re
va

 s
ob

re
 is

so
 n

o 
se

u 
di

ár
io

 d
e 

bo
rd

o/
ca

de
rn

o.
 Q

ua
l e

st
ru

tu
ra

 d
a 

cé
lu

la
 s

er
á 

af
et

ad
a 

pa
ra

 q
ue

 
es

se
 d

es
en

vo
lv

im
en

to
 a

no
rm

al
 a

co
nt

eç
a?

 C
om

o 
a 

ge
né

tic
a,

 o
s 

ví
ru

s 
e 

as
 

co
nd

iç
õe

s 
am

bi
en

ta
is

 p
od

em
 in

flu
en

ci
ar

 n
a 

di
vi

sã
o 

ce
lu

la
r 

e 
co

ns
eq

ue
nt

e 
su

rg
im

en
to

 d
e 

um
 tu

m
or

? 
Si

nt
a-

se
 à

 v
on

ta
de

 p
ar

a 
cr

ia
r 

su
as

 h
ip

ót
es

es
 d

e 
ac

or
do

 c
om

 o
 q

ue
 v

oc
ê 

ap
re

nd
eu

 a
té

 a
qu

i!
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A
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o 

ví
de

o 
ab
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 e
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nt
en

da
 p

or
 q

ue
 n

ão
 c

on
se

gu
im

os
 s

ep
ar

ar
 o

 s
al

 
da

 á
gu

a 
ap

en
as

 p
el

o 
m

ét
od

o 
de

 fi
ltr

aç
ão

.

 D
is

so
lu

çã
o 

de
 s

al
 e

m
 á

gu
a 

– 
ht

tp
s:

//
yo

ut
u.

be
/d

Zr
YN

Gi
It

N
k
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EX
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OR

AN
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 A
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RI
LH

A 
...
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Te
xt

o 
1 

Li
ga

çõ
es

 Iô
ni

ca
s 

no
 N

os
so

 C
ot

id
ia

no

Se
 te

m
 a

lg
o 

qu
e 

po
de

 s
er

 c
on

si
de

ra
do

 ir
re

si
st

ív
el

, é
 v

er
 a

qu
el

e 
ci

ne
-

m
in

ha
, c

om
 u

m
a 

bo
a 

co
m

pa
nh

ia
, c

om
en

do
 a

qu
el

a 
pi

po
ca

 a
m

an
te

ig
ad

a.
 

Só
 p

re
ci

sa
m

os
 t

er
 c

ui
da

do
 p

ar
a 

nã
o 

“c
ar

re
ga

r”
 m

ui
to

 n
a 

qu
an

tid
ad

e 
de

 
sa

l, 
po

is
 a

lé
m

 d
e 

fic
ar

 d
ifí

ci
l p

ar
a 

co
m

er
, a

in
da

 p
od

e 
pr

ej
ud

ic
ar

 a
 n

os
sa

 
sa

úd
e,

 p
rin

ci
pa

lm
en

te
 p

ar
a 

aq
ue

le
s 

qu
e 

po
ss

ue
m

 h
ip

er
te

ns
ão

 a
rt

er
ia

l.

Sa
ud

ad
e 

de
 ir

 a
o 

ci
ne

m
a,

 n
é 

m
eu

 fi
lh

o?

M
as

 o
 t

ex
to

 d
e 

ho
je

 n
ão

 s
er

á 
so

br
e 

hi
pe

rt
en

sã
o 

ar
te

ria
l, 

e 
si

m
, 

so
br

e 
os

 c
om

po
st

os
 iô

ni
co

s 
em

 n
os

sa
 v

id
a,

 e
 n

ad
a 

m
el

ho
r d

o 
qu

e 
ab

or
da

r 
es

se
s 

co
m

po
st

os
, a

tr
av

és
 d

o 
tã

o 
fa

m
os

o 
sa

l d
e 

co
zi

nh
a,

 tã
o 

pr
es

en
te

 e
m

 
no

ss
as

 v
id

as
, o

nd
e 

o 
se

u 
co

m
po

ne
nt

e 
pr

in
ci

pa
l é

 o
 c

lo
re

to
 d

e 
só

di
o.

 E
nt

ão
 

pe
gu

e 
a 

su
a 

pi
po

ca
, e

 v
am

os
 re

ag
ir?

Co
m

po
st

os
 iô

ni
co

s 
fa

m
os

os
 n

o 
no

ss
o 

co
tid

ia
no

O
 c

lo
re

to
 d

e 
só

di
o,

 N
aC

l, 
é 

um
 e

xe
m

pl
o 

de
 c

om
po

st
o 

iô
ni

co
, o

u 
se

ja
, 

o 
tip

o 
de

 li
ga

çã
o 

qu
ím

ic
a 

ex
is

te
nt

e 
é 

a 
lig

aç
ão

 iô
ni

ca
. A

lé
m

 d
is

so
, e

le
 é

 
cl

as
si

fic
ad

o 
de

nt
ro

 d
as

 fu
nç

õe
s 

in
or

gâ
ni

ca
s 

co
m

o 
um

 s
al

.
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Se
 v

oc
ê 

nã
o 

sa
bi

a,
 fi

qu
e 

lig
ad

o(
a)

 q
ue

 e
xi

st
em

 d
iv

er
so

s 
co

m
po

st
os

 
iô

ni
co

s 
qu

e 
sã

o 
cl

as
si

fic
ad

os
 c

om
o 

sa
is

. M
ui

to
 e

m
bo

ra
 e

ss
e 

ar
tig

o 
nã

o 
se

ja
 p

ar
a 

ab
or

da
r o

s 
sa

is
, é

 im
po

rt
an

te
 q

ue
 v

oc
ê 

sa
ib

a 
qu

e 
há

 o
ut

ro
s 

sa
is

 
fa

m
os

os
, c

om
o 

po
r 

ex
em

pl
o:

• 
o 

ca
rb

on
at

o 
de

 c
ál

ci
o,

 C
aC

O
, p

re
se

nt
e 

no
s 

co
ra

is
;

• 
o 

su
lfa

to
 d

e 
co

br
e,

 C
uS

O
, u

til
iz

ad
o 

co
m

o 
he

rb
ic

id
a;

• 
o 

su
lfa

to
 d

e 
al

um
ín

io
, A

l(
SO

),
 u

til
iz

ad
o 

no
 tr

at
am

en
to

 d
a 

ág
ua

;

• 
o 

io
de

to
 d

e 
po

tá
ss

io
, K

I, 
ut

ili
za

do
 n

o 
tr

at
am

en
to

 ra
di

ot
er

áp
ic

o;

O
 c

lo
re

to
 d

e 
só

di
o 

é 
um

 b
om

 e
xe

m
pl

o 
pa

ra
 e

nt
en

de
r c

om
o 

oc
or

re
 

a 
lig

aç
ão

 iô
ni

ca
.

Pa
ra

 e
nt

en
de

rm
os

 a
s 

ca
ra

ct
er

ís
tic

as
 d

os
 c

om
po

st
os

 iô
ni

co
s,

 v
am

os
 

da
r f

oc
o 

no
 c

lo
re

to
 d

e 
só

di
o,

 p
oi

s 
el

e 
é 

um
 e

xc
el

en
te

 e
xe

m
pl

o 
pa

ra
 e

nt
en

-
de

rm
os

 a
 a

pl
ic

aç
ão

 d
os

 c
on

ce
ito

s 
qu

e 
es

tu
da

m
os

 e
m

 q
uí

m
ic

a.

Co
ra

l n
a 

A
us

tr
ál

ia
 e

m
 fo

rm
at

o 
de

 c
or

aç
ão

U
m

a 
da

s 
fo

rm
as

 d
e 

se
 o

bt
er

 o
 c

lo
re

to
 d

e 
só

di
o,

 é
 a

tr
av

és
 d

a 
ev

ap
o-

ra
çã

o 
da

 á
gu

a 
do

 m
ar

, q
ue

 é
 u

m
 p

ro
ce

ss
o 

re
al

iz
ad

o 
na

s 
sa

lin
as

. M
as

 n
ão

 
va

i s
er

 d
es

sa
 fo

rm
a 

qu
e 

go
st

ar
ia

 d
e 

ab
or

da
r 

es
se

 tó
pi

co
. V

am
os

 p
en

sa
r 

na
 r

ea
çã

o 
en

tr
e 

o 
só

di
o 

m
et

ál
ic

o 
e 

o 
gá

s 
cl

or
o,

 q
ue

 r
es

ul
ta

 n
a 

fo
rm

aç
ão

 
do

 c
lo

re
to

 d
e 

só
di

o,
 c

on
fo

rm
e 

re
pr

es
en

ta
do

 lo
go

 a
ba

ix
o:

2 
N

a (s
) +

 C
l (g

)
(s

)

Es
sa

 r
ea

çã
o,

 q
ue

 p
od

e 
se

r 
ch

am
ad

a 
de

 o
xi

rr
ed

uç
ão

, e
 a

o 
m

es
m

o 
te

m
po

, d
e 

re
aç

ão
 d

e 
sí

nt
es

e 
ou

 a
di

çã
o,

 te
m

os
 q

ue
 o

 á
to

m
o 

de
 s

ód
io

 s
of

re
u 

ox
id

aç
ão

, o
u 

se
ja

, a
um

en
to

u 
o 

se
u 

N
O

X,
 a

tr
av

és
 d

a 
pe

rd
a 

de
 s

eu
 e

lé
tr

on
 

de
 v

al
ên

ci
a,

 t
ra

ns
fo

rm
an

do
-s

e 
as

si
m

, e
m

 u
m

 c
át

io
n 

m
on

ov
al

en
te

, c
on

-
fo

rm
e 

re
pr

es
en

ta
do

 lo
go

 a
ba

ix
o: 2 
N

a0
+  +
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–
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M
ito

se
 e

 m
ei

os
e 

– 
O

s 
do

is
 p

ro
ce

ss
os

 d
e 

di
vi

sã
o 

ce
lu

la
r

A
 d

iv
is

ão
 c

el
ul

ar
 é

 o
 p

ro
ce

ss
o 

de
 m

ul
tip

lic
aç

ão
 d

e 
um

a 
cé

lu
la

 
pa

ra
 o

rig
in

ar
 o

ut
ra

s.
 E

la
 a

co
nt

ec
e 

ta
nt

o 
no

s 
or

ga
ni

sm
os

 p
lu

ric
el

ul
ar

es
, 

os
 q

ua
is

 p
os

su
em

 v
ár

ia
s 

cé
lu

la
s,

 q
ua

nt
o 

no
s 

un
ic

el
ul

ar
es

, s
en

do
 n

es
te

 
ca

so
 c

on
si

de
ra

do
 o

 p
ro

ce
ss

o 
de

 re
pr

od
uç

ão
 d

el
es

. H
á 

do
is

 ti
po

s 
de

 d
iv

is
ão

 
ce

lu
la

r, 
a 

M
ito

se
 e

 a
 M

ei
os

e,
 o

s 
qu

ai
s 

ap
re

se
nt

am
 d

ife
re

nt
es

 f
as

es
 e

 a
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