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)emocrltus thought matter
pe divided indefinitely.

-

o

l:)

theory that matter was made of four
@ ' “elements”: earth, fire, water, air.
4 + Aristotle was wrong. However, his
Aristotle  theory persisted for 2000 years.



John Dalton

| JJJJ ~.)JJUIJ propuzedz modern atomic model
dmentation not on pure reason.

* All matter is made of atoms.
 Atoms of an element are identical.
 Each element has different atoms.

 Atoms of different elements combine

In constant ratios to form compounds.
* Atoms are rearranged in reactions.

. HIS iIdeas account for the law of conservation of
mass (atoms are neither created nor destroyed)
and the law of constant composition (elements
combine in fixed ratios).




ALOMS

MRDENINE atom.
5 INETbasIClUnIt of matter.
= What are stibatomic particles.
‘_| PartCIESIMaking upiar atom called protons,

Neutrens, ana elect ons.™*
t




Most particles passed through.
S0, atoms are mostly empty.
Some positive a-particles
deflected or bounced back!
Thus, a “nucleus” is positive &
holds most of an atom’ s mass.



RV hataSRaNduGIEUS of an atom?
Tielcenter of-the atom where the protons
dNENIENLONS are:
VWiHaSEtare fo&';'tﬁe oroton have?
POSIUVE. -

Ve Chiarge JJ e neutron?

uINeutral
WhHatNSkan —Jf:g e

® A negatively' charged particle moving around
the nucleus.

m What is the overall charge of an atom?
= Neutral or no charge.

m Why?

m Because normal atoms have the same
number of protons and electrons.*




Bol model

e nucleus in “shells”

-~
-wr\o bumped up to a higher
y'an electron or a photon of light.



' Cloud of

. negative
charge
(2 electrons)
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JuSranR@ 1Sotopes

DENNE EIEMERL. -
ANplESUStance tnat CONS 5ts entirely of one type of
O | .
HoW, dOIWE represent an element?

Lettersistich asiH for hydrogen, He for helium, Li for
lithium and'so on.

s What is an atemic number?

® The number of protons and also the number of

electrons in any given element.

m What is an atomic mass?

The sum total of protons and neutrons in the
nucleus.*



Periodic Table of Elements

Representative elements

Alkali Alkakine Halogens Noble
netals earth gases
etal
1 18
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AN\ atNSTan ISOLOPE?
r\n slement with therssame number of protons
UiaRdiiierent Q‘mn of neutrons.

o) ”Be catiseithiey hiave the same number of
Blestrons, all isetepes of an element have the
Saime c're nicall properties.”

| Whatialé radioactive isotopes?

[Sotepes ofian element in which their nucleus
IS unstable’and break down at a constant rate
over time.

m What do we use radioactive isotopes for?

® Treating cancer, killing bacteria, labeling or
tracing the movement of substances within
organisms.*




Carbon-12 ~—

stable

Carbon-13
stable

O Proton O MNeutron © Electron

Carbon-14

unstable (radioactive)




GHiEn fpounds

MRWVRaEIS a chemical wmn

ATSUBStaREE fieFmed by he‘chemical

combipationref two or more elements in

anmze proportions.,

= Shorthand'for compounds: H,0O, H,SO,,
- CeH,0,. P—

m Remember the properties of compounds can
be very different than the properties of the
element themselves.*
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shells called energy

(1]

dn Nold a certam number of
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o

II frm the lowest level to the
hlgh f J\- '

m The higher t
energy.

h’e level the higher the



¥ [helelectrons
18} 8}
x |
outermo
energy@el.

= Many.
properties ofi
elements are
determined
by these
electrons.™

Valence electron




What holds the elements of compounds
'i‘J_J_ri‘h.-wr? J
5ONC IdS.

~Refmain r\ﬁ: S 0 emlcal bonds are ionic
ponds andicovalent bonds.”

m What IS aq.lon?
® An atom that has lost or gained an electron.
m How will this affect the charge of an atom?

m Losing an electron makes the atom slightly
nositive and gaining an electron make the
atoms slightly negative.*




Ao ‘jv,'ggi: ions are transferred

F

rOMIeNE element to another.

© 2007 Encyclopzedia Britannica, Inc.

m What Is an covalent bond?

m A bond where electrons are shared
between elements.



Vanrderf\Waals Forces
s\Vhatsarewvan der\Waals forces?
IRLEFINGIECUIAITTOrCE of @ factlon between
J-J,JrJ\'/'Tu]_,JI—b .
WHYAGO LIEY att
Unegqual JrurJnJ
J,),)JJJMJ\/ Cilarges



fb‘ =
SECHO) A 33" s ment

sDescribe the structure:c ‘f an atom.
mWhyrderalllisetepes of an element have the
- same c'rwm]c*,)'rr In what way do
> JJJFJ,)::J Ol dl ent differ?

= What IS a'co\ Iemt?nd? An ionic bond?

m What is igompound? How are compounds
related to molecules?

m How do van der Waals forces hold molecules
together?*




n 2: Properties of
- Water






- Wy does th ne

- moelectiemnayve apositive

and negativerside?

= The 8 protons in the O
atom have armuch stronger
attraction for electrons than
the H side.

m What do you call this type
of molecule?

= A polar molecule.*

Positive side

Hydrogen Hydrogen




~el AWV LERTIGIECUIE IS polar because
tHERENS antuREVeEn distribution of
ClECHOSIIEWEEItNE OXYden and
JyArogen . atoms. =
N BeealSerof therpolarity, what kind of
PDORESHOITNIELWEER WatEr
rrquchJej
g drﬂ—*n PONAES
= The ability/ofiwater to form multiple
hydrogen bonds is responsible for
many of water’ s properties.

m What is cohesion?

m An attraction between molecules of
the same substance.

m Cohesion allows water to form drops
or insects to walk on water.*




a Wialsealses Water to
Se againstgravity in a
NarrfeWLlnE or move

water fromithe roots to
the top of a plant?

m Capillary action.
Cohesion holds the
water column together
as it rises.*




b,

|- N & (\.
Solticiorls Elnlel ensmns
R
aiDefine mixture.
8 ANTALERE COMPOSEC of two or more
ElEMENLS OIFCa MpoL ds that are physically
- MIXEdregether b .llot chemically combined.
= Salt and'pepper stirred together, sugar and
Sand mixe d, or the gasses in our atmosphere
are mixtures.

= \What are the two types of mixtures made
with water?

m Solutions and suspensions.*




S DENnErarsolution.

EATmixuuRE Where all of the components
arereven!) m]&:fl} oughout

s \What dofyourcall the substance which is
dISSOIVED? "

o T'rk—) solute:

- m What'do,yoL calllt-he substance in which
the solute dissolves?

¥ el
= The solvent.
m What is the greatest solvent on earth?
m Water.*




Solid crystal

8+

Dissolved 1ons




aVnatdoeyeu call m n\,@ ure of water and
NONEUISSOIVEd mdterial?
mISUSPENSIONS. .
NAVIaKEEPS the small partlcles
suspended?
The'movement of water molecules.
'=roc is'a form of both suspension and
- solution.”







NV ater C:jwv r'r o)

J'JHIJ JJfL)

indicate the
concentration of H*

lons In a solution.*®



Concentration of

Hydrogen ions Examples of solutions at this pH
compared to distilled water

10,000,000 Battery acid, Strong Hydrofluoric Acid

1,000,000 Hydrochloric acid secreted
by stomach lining

100,000
Lemon Juice, Gastric Acid

Yineger
10,000
Grapefruit, Orange Juice, Soda

1,000 Acid rain
Tomato Juice

Soft drinking water
Black Coffee

Saliva

"Pure” water

Sea water

Baking soda

Great Salt Lake
Milk of Magnesia

110,000
Ammonia solution

1/100,000
Soapy water

1/1,000,000 Bleaches

Oven cleaner

1/10,000,000 Liquid drain cleaner




AS\VVnatpidNStasieutial solution?
| oiplof 7 e
NEDERENERNCIA, ’

AMYACOIPOURC i"JaM'or?J\ H*ions in solution.
~elAGIAICISEIULIONS contain higher concentrations of H*
ERSHan pure waterrand have pH values below 7.

a DElnEraNdses
= A compeuind that produces hydroxide ions (OH ions)
IN"SEIULON: -

Basic, or alkaline, solutions contain lower
concentrations of H* ions than pure water and have
pH values above 7.

m What is a buffer?

m A compound that can react with strong acids or
bases to prevent sharp, sudden changes in pH.

m Buffers help maintain homeostasis in the body.*
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SECUOIRZEZ R{ey‘p

mpUSe e sthtic ura Off d ater molecule to
SXPIIRAWRY IEIS Polar.

u Comparerdaeidic and basic solution in terms of

~ theidkdEsioniand OH- ion concentrations.
m What isttherdi fer;eI%é between a solution and
a suspension?

m What does pH measure?

m The strong acid hydrogen fluoride can be

dissolved in pure water. Will the pH of the
solution be greater or less than 7.0.*




CF Jap‘ter»’) .

e on 3° Carbon
~ Compounds



=RLioWImany electrons are in carbon’ s valence

%

= Howirmiany, eJ-Y?‘rrr s would the valence level

-

need torbeu Jl?
l‘ of |
- What kinds of bonds do you think carbon make?
m Four covalent bonds.

m What is organic chemistry?

m The study of all compounds containing carbon.*




Whymranch of chemistry for
» ,carbon?

. Cmrms 4'Strong covalent bonds
andcanmboendito other carbon atoms to
*@rmschains.

benzene
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ViaCremoleclles

>

s\hat does the woerd macromolecule mean?

¥

N Glantmelecules.

u Whatisipolymerization?
Largerecempounds are built by joining smaller
-ones togetner. 2

= What are the small units called?

= Monomers.

m What are the larger molecules called?

m Polymers.*




SNV atiarerthe iou| rouﬁs off organic compounds
OUNERRNIVING thingSzis

N Caehyaratesplipids, nucleic acids, and proteins.

Whatsare carl)Jh\Pr' es:

Ce Jrn,)J,JnJJﬁpr—\ Upiof carbon, hydrogen and



N hatderyeurcall'single sugar molecules such
dS SUGHOSE) gIUCOSE, rr fructose?
MOIESECCHE[IEES
Whatadepyoeuicallimacromolecules formed
IieMIMoenesacehanides such as starch and
CEIIUOSEY:
Polysacehnalides.
\What'are lipids?
= Large biological molecules generally not
soluble in water.

m Examples are fats, oils, and waxes.

[=] Lipids can be used to store energy. Some
lipids are important parts of biological
membranes and waterproof coverings.*




haw ed fatty acid mean?

., Imumnumber of hydrogen atoms are
e fatty aclds.

sgﬂrated fatty acids?

elyunsaturated ifimore than one double bond

2 Unsaturatediiatty: acids tend to be liquid at room
temperdtlire such as olive oil and the
polyunsaturated fatty acids like corn, and peanut oil.*

@ o 0o oo WOOWoOOwowoewoewoewe



phosphate

"y

-

NUCIEICIECIas)

Whatarenucielc |
Vacromoleculesic ﬂ" m]r gH, O, N, C, P.
What"moenRemers form the polymer nucleic acid?
J\JWJJ"’JJ

VA rur diiethe three varts of nucleotides?

Sugar, phesphiate group, and a nitrogenous base.

What do nucleic acids do?

m Nucleic acids store and transmit hereditary, or genetic
information.

m What are the two types of nucleic acids?
= DNA and RNA.*




[=] Proteins hielp to carry out chemical reactions,
transport small molecules in and out of cells,
and fight diseases.

[=¢] Some proteins control the rate or reactions
and regulate cell processes. Some are used
to form bones and muscles. Others transport
substances into or out of cells or help to fight
disease.*
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(\' P , PN ‘\) ~ J’\\J-
SECUIPNIZ. 5l KREVIEW

-

-

aNNamE feUr groups off organic

compeUnRds found in living things.

- m Descrilve at lease one function of each
group P Orgc Q.L ‘mpounds.

= What prgperties of carbon explain

carbon” s ability to form many different
macromolecules?*




4: Chemical
S and Enzymes



EhEmiee) R dCLIONS
p\\ ataisa "‘ action?
SIAprocess the r' 'runr' one set of chemicals
MO ANOUIEs: Of chemicals.
n\What.deryoeu call the elements or compounds
~ WHIChFEnterinto'a chemical reaction?
m Reactants
m What do you call the elements or compounds
produced by an chemical reaction?
m Products.

[=¢] Chemical reactions always involve the
breaking of bonds in reactants and the
formation of new bonds in products.*

-[.
Gal rie

=




eactions look like this.
H,CO;
Eevel ye rucul@ 4
J"J)\)

S
Whati IaPPENS to energy when bonds are broken
O TOMME

ENErgyAIs gither released or absorbed.
Chemicalfreactions that release energy often
OCcUr spontaneously. Chemical reactions that

absorb energy will not occur without a source of
energy.

2H2 ~+ 02 . ZHzo
Define activation energy.
The energy required to get a reaction started.*



'_ D Chemical Reactions

Products Activation
' energy

Activation energy

Products

Course of Reaction —p Course of Reaction —p




2-19 Chemical Reactions

Energy-Absorbing Reaction Energy-Releasing Reaction

Products Activation
energy

Activation energy

Products

Course of Reaction —p» Course of Reaction —p




SAIIES ;

L

e ;'.‘ ]
sNVhat either'speedsiup a reaction or lowers
tHEfdcuUVaton energy: of a _r'eaction?
'_l ENZYINES: ( ‘. .
1| Cellsfuse enzymes to speed up chemical
reactionsithat take place in cells.
m The act(:gm.@Oz + H,O —— H,CO; sped up
by a factor of 10 million times with the use of
an enzyme called carbonic anhydrase.

m Specific enzymes usually catalyze only one
specific reaction.




f Enzymes

Reaction pathway o
without enzyme Activation energy

Activation
energy

Reaction pathway with enzyme

with enzyme

Products

Course of reaction ———p




What Is & uﬁ_gate?
1€ reaGtc f?s of an enzyme-catalyzed
Feachion.

Glucose
substrate




Figure 2-21 Enzyme Action

Glucose

) Substrates



Figure 2-21 Enzyme Action

Glucose

) Substrates

A Substrates
bind to
enzyme



Figure 2-21 Enzyme Action

Glucose

) Substrates

A Substrates
bind to
enzyme

E Substrates 3
are converted
into products

\-



Figure 2-21 Enzyme Action

Enzyme

Glucose
xokinase

) Substrates

Products \ ¥ %_/»o
Glucose 6- / :
phosphate
c Produc
are released
[ Substrates

bind to
enzyme

E Substrates
are converted
into products

NS
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SAVhat ucwrs Gan ‘e ect the speed of an

CAIHES Gl actions?
B iemperaturne) prJ -egulating proteins.

SRR [Zyrnes 'r)]:J\/ d rell in regulating
—chemicalfpatiways, making materials
~ that'cellstneed, releasing energy, and
ransferring information.*
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SECUERINZEAREVIEW.

MNViidIaPPENS Lo chemical bonds during
CHEMICAINEACHIONS:

*

- W/ Describe the'role OJ‘ nergy in chemical
FEACUIONS.

1at are enz: mﬁ; and how are they
~ Important to living things?
m Describe how enzymes work, including the
role of the enzyme-substrate complex.*

t




