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“The Scale of the Universe”:
http://htwins.net/scale2/ Fig. 2.1



http://htwins.net/scale2/

sodium atom (Na)

(a) Initial instability

Sodium has but a

single electron in its

outer shell, while

chlorine has seven, G
meaning it lacks only a

single electron to have

a completed outer

shell.

(b) Electron transfer

When these two atoms

come together, 0
sodium loses its
third-shell electron to

chlorine, in the

process becoming  godium ion (Na*) .

a sodium ion with a
net positive charge
(because it now has
more protons than
electrons). Having
gained an electron, the
chlorine atom
becomes a chloride
ion, with a

net negative charge
(because it has more
electrons than
protons).

electron
transfer -

@
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chlorine atom (Cl)

@

<" chloride ion (CI)

~"(c) lonic attraction

The sodium and chiloride ic
now attracted to each othe
they are oppositely charge:

(d) Compound formation

The result of this electrost:
attraction, involving many ¢
and chloride ions, is a sodi
chloride crystal (NaCl), bett
as table salt.

Fig. 2.9
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(a) Two hydrogen atoms and one oxygen atom
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(b) One water molecule

Fig. 2.7



(a) Polar water molecule
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(b) Nonpolar methane molecule
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Fig. 2.8
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Fig. 2.10

hydrogen bond
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ice I- 0

In ice, the maximum number
of hydrogen bonds form,
causing the molecules to be
spread far apart.

In liquid water, hydrogen
bonds constantly break and
re-form, enabling a more
dense spacing than in ice.
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Fig. 2.15



(a) Walking on water

“The Most Astounding
Fact”: Neil deGrasse Tyson
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Fig. 2.16


https://www.youtube.com/watch?v=9D05ej8u-gU

Fig. 2.15
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