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» Polar Covalent bonds

« Hydrogen bonds

* Emergent Properties of
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Like little magnets:
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Hydrogen Bonds

///

Polar covalent bonds

Oxygen is more electronegative
than hydrogen
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Partial negative
charge on the oxygen

Partial positive charge

bonds on the hydrogen.

1. Cohesion - water molecules stick to one
another

ng cells

Surface
Tension

Figure 3.3
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2. Temperature Moderation

water has a high specific heat

Evaporative cooling

Climate Zones




Gas = Steam ‘
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3. ICE is less dense than Water
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Hydrogen
bond
Ice Liquid water
Hydrogen bonds are stable Hydrogen bonds

constantly break and re-form

Insulates bodies of water, melts from surface

Water
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4. Water is a great Solvent

Negative oxygen regions
of water molecules are attracted to
sodium cations (Na*).

Positive hydrogen regions
of water molecules
cling to chloride anions (CI-).
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Polar molecules dissolve in Water

“Like dissolves Like”

“Like dissolves Like”

Nonpolar molecules dissolve in nonpolar
solvents

C-H bonds are non-polar
Why are they non-polar?

i
I—0O—I
o— (L—I
I— (L——I
I— (L—I
I—0O—1I
I I
I—0O—I
I—0O—I

!

Will this molecule
5 '\ dissolve in water?
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NONpolar molecules
do not dissolve in water
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Because they don’ t form hydrogen bonds
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NONpolar molecules

do not leoIve in water
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Water can IONIZE transiently

H.0 H* OH
b H
e H —_— +
-
Hydronium Hydroxide
ion (HsO*) ion (OH")

Only a tiny fraction
is ionized at any
moment

pH?
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Just for fun: How big is a mole?
6.02 x 107

10'7 seconds
since the big
bang.

14 billion years x
31,557,600 seconds per year

That is less than

one millionth of a
mole of seconds!
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Acidic

What is the
definition of

Basic

Battery acid Low pH
o somoch) H* high

Digest
Juice, lemon juice

g ot e ‘OH low

Tomato juice
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Increasingly
[H]> [0

Rainwater
Urine
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Pure water

wwme  HighpH
H* low
Mik of magnesia —OH h|gh

Household ammonia
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|- 5 Black coffee
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[H] = [OH-] 7
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[H*] < [OH]
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Increasingly Basic
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Household bleach

Oven cleaner

Buffers resist changes in pH

HA (weak acid) A (weak base)
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AH <«-> A +H*
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Carbon

Hydrogen sl
H 2He

C-C bonds are very stable--
can make very long chains

_CHy _CH, _CH, _CH, _CHy
HaC CH, >“CH, °CH, “CH,

» Hydrocarbons contain only C and H
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Carbon forms the backbone of
most biological molecules
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Can form chains or  branched chains or  rings

21

Fig. 49

Functional Groups determine the
biological properties

Estradiol OH

CH,
Testosterone OH

CH,
CH,

HO
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Carbon can form covalent bonds
with many different elements

Hydrogen Helium

1H 2He
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Know the functional groups in Fig. 4.9
* R-OH hydroxyl
* R-SH sulthydryl
*« R-C=0 aldehyde
keto
* R-COOH carboxyl
* R-NH, amino
* R-PO, phosphate
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