


Learning Target / /
Ol can review basic chemis
properties and
characteristics:
Atoms
Subatomic particles
lons

Chemical bonding
Water



The Nature of Matt =

OAnN is the basic unit of
matter. .

OProtons and neutrons are in the
nucleus

DOElectrons surround the nucleus



Atoms

OProtons are + charged
OElectrons are - charged .
ONeutrons have 0 charge

OHave equal numbers of protons
and electrons



Elements

OA pure substance that is made
of only one type of atom -

OOver 100 are known
090 or so are natural

OAbout 24 are found in living
organisms



Elements

ORepresented by a one or two
letter symbol -

H is hydrogen
Na is sodium

OAIl elements are arranged on
the Periodic Table of Elements
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I am Dml'rr'l Mendeleev! —

"""" Illlll BEGE I. Il

I made the PERIODIC TABLE !



What is the PERIODIC // /

TABLE? E é
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[Shows all known (R~ T
elements in the universe. .qu ,f?___
73k, [N

[JOrganizes the elements & ]-?m?” 1' A’:{r
'I'J

by chemical properties. | N4,



How do you read the .
PERIODIC TABLE?

Atomic




electrons, and neutrons in an e
using the periodic table?

# of PROTONS = ATOMIC NUMBER"

# of ELECTRONS = ATOMIC NUMBER

# of NEUTRONS = ATOMIC _ ATOMIC
WEIGHT NUMBER
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Isotopes //’%//\;)E \

ODAtoms of the same element
with different numbers of -
neuti




Isotopes

ODSome are radioactive

OThe nuclei are unstable and *
break down at a constant rate

OCarbon dating
OMedical procedures
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Chemical Compound: ‘\‘\
\?

OA substance formed by the
chemical combination of two or
more elements -

H20
NaCl

OPhysical and chemical
properties of the compound are
very different from the
individual elements
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Electron Shells

energy they possess, and they
occur at certain energy levels
or electron shells.

Electron shells determine how
an atom behaves when it
encounters other atoms
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The 1st shell can hold up to

two electrons, and each shells

thereafter can hold up to 8
electrons.

Electrons are placed in she
according to rules:




Outermost electron shell (can hold 8 electrons)

First electron shell (can hold 2 electrons)

Electron o
| | A i ibes
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HYDROGEN (H) CARBON (C) NITROGEN (N) OXYGEN (O)
Atomic number Atomic number Atomic number Atomic number
=1 =6 =7 =8

@iddizon Wesley Longrnasn, na

Octet Rule = atoms tend to gain, lose or share electrons so
as to have 8 electrons

C would like to
N would like to
O would like to
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IONIC BOND /ﬁg 3

bond formed between
two ions by the
transfer of electrons
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Sodium Chlorine Sodium Chloride

i

atom atom ion ion

Sodium chloride
(NaCl)

1). Ionic bond — electron from Na is transferred to Cl,
this causes a charge imbalance 1in each atom. The Na

becomes (Na+) and the Cl becomes (Cl-), charged
particles or 10ns.
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COVALENT BOND =
bond formed by the Shﬁlg éﬁ
of electrons




Covalent Bond

OBetween nonmetallic elements
of similar electronegativity. =«

OFormed by sharing electron
pairs

OExamples; 02, CO2, C2Hs, H20,
SiC
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Oxvaen Molecule (O3)



- water 1s a polar molecule because oxygen 1s more
electronegative than hydrogen, and therefore electrons
are pulled closer to oxygen.




The Extraordinary
Properties of Water




Water e
" \
OA water molecule (H20), 13/ w ?

made up of three atoms ---
one oxygen and two hydrogen. =

VIVIVIVIV S -
VIVIVIVIY
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Water is Polar

€
OIn each water molecule, the oxy{{ﬁ

atom attracts more than its "fair
share' of electrons .

®The oxygen end “acts” negative
©®The hydrogen end “acts” positive
®Causes the water to be POLAR

O®However, Water is neutral (equal
number of e- and p+) --- Zero Net
Charge




Hydrogen Bonds Exist = /=
Between Water Molecuwg

OFormed between a hlghly /,,_E

a polar molecule and a ff\

[ﬁg;:-a:_f. g 31 HonE

10 hydrogen bond is
but

f/ \l
hydrogen bonds are f&
L i



Interaction Between
Molecules

Negative Oxygen end of one water molecule is
attracted to the Positive Hydrogen end of another
water molecule to form a e




What are
the
Properties

of Water?




\\\

Properties of Wa'rer'/—~ =Y

)

DAt sea level, pure water
and

OThe

(lower atmospheric pressure).

OFor this reason, an egg will take
longer to boil at higher altitudes



Properties of Water — >

{Cohesion
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Properties of Water f‘?‘\/\//
W)

{Cohesion
{Adhesion
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Properties of Water ;ﬁ

¥

{Cohesion
{Adhesion
THigh Specific Heat
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Properties of Water —

= TE
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{Cohesion

TAdhesion

THigh Specific Heat

THigh Heat of Vaporization
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Properties of Water éﬁ/%f

¥

{Cohesion

TAdhesion

THigh Specific Heat

THigh Heat of Vaporization
{Less Dense as a Solid



Cohesion /

©

( why water!is
attracted to itself)

DOResults in (a measure
of the strength of water’'s surface)
OProduces a on water that

allows insects to walk on the surface
of water




Cohesion ...

Helps insects walk across
water
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Adhesion /.s \
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O®Water will make hydrogen bonds with other
surfaces such as glass, soil, plant tissues,
and cotton.

10 action-water molecules will “"tow"
each other along when in a thin glass tube.

DExample: process which plants
and trees remove water from the soil, and
paper towels soak up water.
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Which gives water the M

loow I.']"I."l..'l 1nto

ability to "climb” e
structures

{

Adhesion Causes Capil
Action
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Adhesion Also Causes —, —
Water to ..

Attach to a
silken spider
web

hold onto plant
leaves



High Specific Heat

10 needed to ra
lower 1g of a substance 1° C

OWater
both for heating and cooling.

OWater can absorb or release large
amounts of heat energy with little
change in actual temperature.



i <O\

\\\\

High Heat of Vaporizatic

DAmount of energy to convert 1g or
a substance from a .

OIn order for water to evaporate,

10, it removes a
lot of heat with it.




High Heat of Vapor'lz it

DWater's heat of vaporization is 540
cal/g .

OIn order for water to
each gram must calories

(temperature doesn't change ---
100°C).

10 It removes a
lot of heat with it (cooling effect)
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CWater vapor forms a kind of

\
global “blanket” which help % g %%
keep the

OHeat radiated from the sun
warmed surface of the ear"rh |s

absorbed and held
by the vapor

>




Water is Less Dense ¢
Solid

10) as a solid than as a
liquid (ice floats) .

OLiquid water has hydrogen bonds that
are constantly being broken and
reformed.

10, forms a
whereby molecules are set at
fixed distances.



Solid

‘Which is ice and which ist¢
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Water is Less Dense ¢
Solid

Y

Water




Homeostasis

DAbility to maintain a
despite changing conditions

DWater is important to this process
because: .

a. Makes a

b. Resists temperature change
C.

d. Coolant

e. Ice protects against temperature
extremes frozen lakes)




Learning Target

©l can review basic chemistry

properties and characteristicss»
Atoms
Subatomic particles
lons
Chemical bonding
Water
pH scale



Learning Targets

©l can explain the fundamental
principles of the pH scale and «
the consequences of having the
different concentrations of
hydrogen and hydroxide ions.
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Solutions & Suspens \

i)}

CWater is usually part of a

©There are two types of
mixtures:



Solution

®Ionic compounds disperse as ions in
water &

OEvenly distributed
10

Substance that is being dissolved
10

Substance into which the solute
dissolves



Solution

Water



Suspensions

OSubstances that

info tiny
pieces.
10

so they don't
settle out.
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in 550 million%) “

naturally intfo a Hydrogen
Ion (H+) and a Hydroxide Ion (OH-)

Acids, Bases and pH

H20 S H+ + OH-

Hydrogen Ion Hydroxide Ion
Acid Base



The pH Scale

OIndicates the

ORanges from

OpH of
OpH .. H*
OpH basic.. OH-

DEach pH unit represents a factor of
change in concentration

OpH 3 is 10 x 10 x 10 (1000)
stronger than a pH of 6
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Acids

—

— Human blox
Meutral Pure w: 1t—r

- Milk
Mormal
rainfall

~— Acid rain
Tomato juice 0

have a pH
of

Produce

lots of
H* ions

— Lemon juice ¢
"."l.

Increasingly acidic

#— Stomach acid



Bases

/// QQ\//6>/ ///
i k%s ?
Oven cleaner

Bleach

have
a pH of

e
— Ammonia solution

Soap

Contain
lots of OH
-ions and

fewel" H'l' Neutral B E'I:rrziilittl—r:
ions

Increasingly basic

— Sea water
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Buffers //ﬁ“

—

OWeak acids or bases that reac ﬁ/

|
strong acids or bases to pr'evevz"r/
sharp, sudden changes in pH

10, o
maintain homeostasis




Learning Targets

Ol can explain the
fundamental principles of *
the pH scale and the
consequences of having the
different concentrations of

hydrogen and hydroxide
ions.



Learning Targets

Ol can describe the general
structure and function including
common functional groups of
monosaccharides,
disaccharides, polysaccharides,
carbohydrates, fatty acids,
glycerol, lipids, amino acids,
dlpeptldes, polypeptides,
proteins and nucleic acids.
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Carbon e\
Compounds

/A
U\

((

@ ompounds that contain
CARBON are called or'gani’.

@Macromolecules are large
organic molecules.

copyright cmassengale 65



10 has
outer shell. .

@ can form
with as many as
other atoms (elements).

@Wsually with

copyright cmassengale 66



10,
DOAlso called

®Made up of smaller “building blocks”
called :

10

3. Proteins
4. Nucleic acids (DNA and RNA)

copyright cmassengale 67



How are macromolecules

O Condensation (dehydration)
reactions are reactions that remove
a molecule of water from two
monomers to make a larger polyme'r

)} & ©

Short polymer Unlinked monomer

removes a water
molecule, forming a new bond

Longer polymer
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Carbohydrates |
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OProvide energy for cells and
organisms -

OProvide structure to cells,
especially plant cells

—

Carbohydrate Func




Carbohydrates

(
@Small sugar molecules to

large sugar molecules.

CExamples:

A .monosaccharide
B.disaccharide

C _polvsacc ey n
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Carbohydrates /»’ Z ‘5“’
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Monosaccharide: one suga m't

Examples:glucose (C¢H120¢) -
fructose
galactosedeoxyribose

copyright cmassengale 72



Carbohydrates

Disaccharide: two sugar u
Examples:
@Sucrose (glucose+fructose)
TlLactose (glucose+galactose)
®Maltose (glucose+glucose)

73



glucose glucose glucose glucose

glucose glucose glucose glucose

copyright cmassengale 74
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Z N
DGeneral term for compounds// n §: %}
OLipids
®
10
10
4. Waxes

5. Steroid hormones
6 ) Triglyceridegopyrigh‘r cmassengale 76



Lipids

Functions of lipids:
! .Long term energy storag

2.Major component of cell
membranes

3.Protection against heat loss,
physical shock, water loss

copyright cmassengale 77



omposed of

copyright cmassengale 78



Fatty Acids —

There are two kinds of fatty acids (, | \
these on food labels:

1.Saturated fatty acids: no double bonds (bad)‘
o)
C-CH,-CH,-CH,-CH,-CH3-CH,-CH,-CH,-CH,-CH;

saturated

2 .Unsaturated f(c)xﬁy acids: double bonds (good)

Il
unsaturated ==C-CH.-CH,-CH.-CH
CH~CH

copyright cmassengale <”“C\/“/?. CH 79
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Proteins

copyright cmassengale 80
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® Amino acids (20 different kin “
bonded together by peptide bords

(polypeptides).

Proteins (Polypeptides

® Functions of proteins:
1.Control rates of chemical reactions

2.Regulate cell processes
3.Transport materials into and out of cells

4 Forms bones and muscles

copyright cmassengale 81



Proteins

OContain N, C, H, O
OEach has an amino group and a -
carboxyl group on each end

OHas an R group that makes it the
specific amino acid it is

“‘4?




Nucleic
Acids

copyright cmassengale 83



Nucleic acids

OTwo types:

a. Deoxyribonucleic acid (DNA- ‘
double helix)

b. Ribonucleic acid (RNA-single
strand)

Each is composed of a nucleotide

copyright cmassengale 84



10,
phosphate group
pentose sugar (5-carbon)

adenine (A)

cytosine (C)
guanine (6)

copyright cmassengale 85



Phosphate
Group

CH2

C

Sugar
(deoxyribose)

C copyright cmas@\gale 86



Learning Targets

Ol can describe the general
structure and function including
common functional groups of
monosaccharides,
disaccharides, polysaccharides,
carbohydrates, fatty acids,
glycerol, lipids, amino acids,
dlpeptldes, polypeptides,
proteins and nucleic acids.



Learning Targets

Ol can show how chemical

reactions can be represented by
chemical formulas.

©l can describe the function of
enzymes, including how
enzyme-substrate specificity
works, in biochemical
reactions.



Chemical Reaction

OA process that changes one
group of chemicals into another.

CO: + H20 HZQ

Reactants Product



Chemical Reaction

Ohttp://www.youtube.com/watch?
v=66kuhJkQCVM -

Ohttp:// www.youtube.com/watch?
v=m8mbGHG6b2cgqg



Energy in Reactions

OChemical reactions can release
or absorb energy &

OThe ones that release energy
can happen spontaneously

OThe ones that absorb energy
won’t happen with a source of
energy
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Energy in Reactions— Q ‘ ?

OActivation energy is the energy
needed to get a reaction -
started.

OThe rate or how fast the
reaction occurs depends on
catalysts.
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Energy in Reactions— Q ‘ ?

OA catalyst is something that
speeds up the rate of the -
reaction.

0Often a catalyst is a special
protein called an enzyme.




Enzymes

OProteins that act as biological
catalysts. -

OEnzymes are very specific;
catalyzing only one chemical
reaction.

OOften end is “ase”



Enzyme-Substrate
Complex

OEnzymes provide a site where
reactants can be brought -
together.

OReactants are known as
substrates.

OThe substrate fits into the
active site on the enzyme to
start the reaction.
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Energy in Reactlong;‘%/%;/

OEnzymes lower a reaction’s
activation energy -

Ohttp://www.youtube.com/watch?
v=VhbhlaKG6PLrRM




Learning Target

Ol can show how chemical

reactions can be represented by
chemical formulas.

©l can describe the function of
enzymes, including how
enzyme-substrate specificity
works, in biochemical
reactions.



