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Atoms, subatomic particles, ions, isotopes |.

Name Charge Location Mass | Atomic mass
Proton +1 atomic nucleus 1'67376k5< = 1
Neutron 0 atomic nucleus 1'67§9k§< = 1
Elcetron -1 electron orbital 9'10215k§< LE7) - egliglletis

Neutron
= r/ Proton
e

o \ Electron




Atoms, subatomic particles, ions, isotopes Il.

. A substance composed of atoms with the same atomic number; it cannot be

broken down in ordinary chemical reactions.

. The smallest indivisible particle of matter that can have an independent

existence.

. Two or more atoms which are chemically combined to form a single species.

. An atom that has lost or gained electrons from its
outer shell and therefore has a positive or negative
charge, respectively; symbolized by a superscript
plus or minus sign and sometimes a number, e.g.,
H*, Na*, O% CI.

. Atoms with the same atomic number but different
numbers of neutrons; indicated by adding the mass
number to the element's name, e.g., carbon 12 or

12C_

Isotopes of hydrogen

Proton Neutron

H ZH 3H
Hydrogen Deuterium Tritium

1 proton 1 proton 1 proton
1 neutron 2 neutrons

Isotopes of carbon

12C 14C
Carbon-12 Carbon-14

6 protons 6 protons
6 neutrons 8 neutrons
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Atoms, subatomic particles, ions, isotopes Ill.
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Atomic masses are measured relative to the carbon isotope '2C (IUPAC - 2007).
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Electronegativity (Allred-Rochow)

1. Drag cursor around plot area
Q to show information.

2. Click on element within plot
2 | @ | area to go to that element.
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Electronegativity

Figure 3. The electronegativity trend in the periodic
table. The electronegativity of the rare gases is usually
not considered, so they are “greved’ out.

1. A chemical property which describes ing
« the tendency of an atom or a functional group to attract electrons
(or electron density) towards itself .
» the tendency to form negative ions.
2. An atom's electronegativity is affected by:
« atomic number and the
« distance that its valence electrons reside from the charged nucleus.

» The higher the associated electronegativity number, the more an element or

compound attracts electrons towards it.



PRIMARY (strong)
* covalent

* metal

* jonic

Chemical bonds |I.

SECONDARY (weak)

« dipole-dipole

* hydrogen-bond

« London (van der Waals)
dispersion force

Bond type Dissociation energy (kcal)
Covalent 400

Hydrogen bonds 12-16

Dipole-dipole 05-2

London (van der Waals) Forces <1




Chemical bonds II.
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Chemical bonds lll.
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Chemical bonds IV.
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Elements of the human body

Oxygen (65%)

Carbon (18%)

Hydrogen (10%)

Nitrogen (3%)

Calcium (1.5%)

Phosphorus (1.0%)

Potassium (0.35%)

Sulfur (0.25%)

Sodium (0.15%)

10 Magnesium (0.05%)

11. Copper, Zinc, Selenium, Molybdenum, Fluorine, Chlorine,
lodine, Manganese, Cobalt, Iron, Lithium, Strontium,
Aluminum, Silicon, Lead, Vanadium, Arsenic, Bromine (trace
amounts)
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Functional
group

Hydroxyl
—OH

Carbonyl
~CHO

Carbonyl
co
"

The most common chemical
groups in living cells

Class of Structural E I Ball-and-
compounds formula RS stick model
' 1
Alcohols - H—C—C—OH b
E o il e
Ethanol
e
i
Aldehydes ,__ 7 Ho e & z
R—C P .
\ H o H ™
H Acetaldehyde
Ketones 0 i *lf' " :
E| HWEMCWEmH

RCoBl n o - ®

Acetone

Carboxyl
—~COOH

Amino
~NH2

Phosphate Organic

~0POy>

Sulfhydryl
~SH

0

V4

Carboxylic R— C\

acids

Amines

phosphates R—O—lrmc-‘

Thiols

OH

8]
I

o

R—SH

H (8]
| #
e L
| i
H OH
Acetic acid
H H
| s
H—C=—N
| A"
H H
Methylamine
HO O
\ 4
T

H O
3-Phospho-
glyceric acid

H H
Hm s

oW

Mercapto-
ethanol



Chemistry
1) H-O-H (,,V” shape)
2) Polar (slightly negative and positive sites because of different affinities for

elecrons)

3) H-bond formation (1water/4 neighbouring water or with other molecules)

4) Solvent of ions and polar substances (hydrohilic substances) eg. Glucose,

NaCl, alcohols,... (hydrophilic functional groups)

5) Tendency to dissociate into H* and OH- in liquid state

6) Existance in all three states of matter (gas, liquid, solid)
Expansion upon freezing leading to lower density



Water II.
Role in biology

1) enviroment for life

cohesive behavior (H-bonds!)

stabilisation of temperature

expansion upon freezing

dissolving capability

weak viscosity (medium for transport, reactions)
transparency

"0 Q0T

2) partner in biochemical reactions as either substrate or endproduct
a) condensation (dehydration)
b) hydrolysis (hydration)

3) role in photosynthesis (photolysis of water)

4) free movement through biological membranes without energy requirement
(osmosis)

5) pH (negative logarithm (to the base 10) of H* concentration in a solution): 0-14
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Acidic H* ion Neutral pH

pH
0

Stomach acid 1
Lemon juice 2

Vinegar, cola 3

Tomatoes 4

Black coffee 5 i

Distilled water
Human urine ©

Human saliva 7

Neutral pH

cohcentration 7 107

Human blood
Seawater

Baking soda 9
Milk of magnesia 10

Household ammonia 11
12

107 Oven cleaner 13

106 14

. Drain opener
107

Water |V.
pH

pII = — lﬂglﬂ[II;g(J-l_l = = lg[II‘g()-i_]

pH = —logy, [H+] =-Ig [H+]



