


Chemistry 772 REALLY?
I thought this was Bnolmghy are
we talking about
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. Jnderstanding basic chemistry will

help us understand living things
and how they Work.




- B 2rything (ahd T mean everything)
e Of matter.




« ChemicCal Changes ih matter are

necessg tO all life processes.

- By learning

chah In matter
erstand the life
ahisms.




- First we heed to start with some

basiC chemistry facCts...
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« All matter is made of atoms.
L

« AtOmS agre extremely small! Each
atom IS made up of 3 subatomicC
particles.



« The center O
Of prote

-. m IS made up



Gtrong forces hold protons and
heutrons together ih the atom to

form the nggggq. |




. The third subatomic particle in an
atom iﬁ;ﬁ&:tro

nons

0 -
EleCtrons are in Constant motion
anhd CirCle around the nhucleus.



- Because atoms have equal

humbers Of eleCtrons ahd protons
(whiCh have op
they c@hcel out

charge making the who|e atom .
nG’Utral e

r",".".







« EleCtrons onh the outer energy
levels have more energy thah those
in the inher energy levels (those
Cpﬁi}m the hucleus).

R







* The first energy level Can hold up
t0 2 electrons.

The second anhd third enhergy leve|
Cah hold up to 8 eleCtrons.

Most atoms do hot have their
outer energy |evels full.

e ~ e
» The Amazing Nano Brothe
Ctructure - YouTube



http://www.youtube.com/watch?v=ualF8x_m_Sc
http://www.youtube.com/watch?v=ualF8x_m_Sc
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EEH.H“ Elements are hj “

- or ahized in th |
- - IC table.
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1oL Thedifference™ &
(el bl e ]between one elefient
ahd another is ti
humber of subatg
particles.
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. Elements are represented by ohe
Or tWO [etters.




ble, find the
anits listed in

* Using the periodigiité
syfiibols; for the |
r [@Cture a,-__u'_.__ ,
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e Let's hunt for ic numbers

of some ele




. Also on the perkgjc table is the

atomiC mass Fof8ach element.

TO CalCugte Sk n atom
Of 3 D‘ r‘€|ement,.»adgl the

umbe! DXO: gb d heutrons.
(The ﬁu |ectroh hot
counted | e they aretoo

small®)
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“Lét's build some atds... \_j

each level?



« Build Oxygen
—How many p+?
—How many e-?
—How many ho?
—How mahy enersgy levels?
—How many electrons oh each

level?
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» Build Neon.
—How manhy p+?
—How many e-?
—How many ho?
—How mahy energy levels?
—How many electrons

Oh each |evel?







» All elements have;a specific
number of profpns and electrons

but \tg - fiumb r' of neufr'ons can
vary. \\ N :
‘@; ¥



* Atoms of th lement that
differ in ‘rheﬁmb neutrons
they cont as
Isotopes. %‘




- Example of anisotope is fithiam.
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|sotopes of
Hydrogen



» Because isotopes have the same
number of electrons, all isotopes
have the same chemlcal
properties.

| W S
¥ -r_'i.*i" 1
i | ‘e".' ] R e



° i *
aresralioactVe
geir nucleus™s™
at a

.-l"ll.

herﬁh_ese e TodioacTive isotopes
br'eak down they release energy.







- Rabia‘rion from some isotopes can
be used to treat cancer.
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. Sl resagl not have
'I'hel energy Iefull
55’ what they wakfy\\ most

r’i combine with othe
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When two or more dffTe
Yelements combine
eir ogrer-e
electrons) they fort

a - -

o fill
Is with
Qunds.
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» The physical and chemical
properties of compeundjare

: mdlwdual elemem‘s 'l'ha
.up. - e



Co
f

ds must be put together by
ng a specific for'aula.
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c A chemica@_mula consists of

the symbol h element in
the compo the nimber of
atoms ofseach of $hese élements.




Common Chemical Compounds

Whater Ao o

H_O NH

. 3
Carbon Dioxide Fiydropen Peroxicde
CO, H,0,
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» Bond formation involves the outer
enegy. level electfons of the,

atonts_in each element of the
compound.
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» These outer ring électrons are
called valence electrons.



- The main types of chgmlcal bonds
are ionic bonds andﬂ: \Qalem’ |
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» Both of these type of Is are
1rong, they just go | ‘abou




When one" of 1
up) its outer
has more protons
giving the atom a pe¢




* The atom that took the
electron(s) now has more electrons
than protons, giving it a negative
charge.

2 :
P ¢ 1
» v.

- Because opposite charges are
attracted to each other, they
"stick” together!



* The reason they call this type of
bond "“ionic” is because any atom
or molecule that has a negative or
positive charge is called an ion.

.
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-'bond In Thl $a8ct. neither atomm
wants to give up cmy offiits

- electrons (bu‘r they REALBY

/a fdll outer ring) so they decid
'to share! -
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* The two hydrogen and one oxygen
in water share electrons forming a

covalent bond.
Water Molecule
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http://www.youtube.com/watch?v=QqjcCvzWwww&feature=related
http://www.youtube.com/watch?v=QqjcCvzWwww&feature=related

BONDS Song -
lg Queen" music §
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http://www.youtube.com/watch?v=BCYrNU-7SfA
http://www.youtube.com/watch?v=BCYrNU-7SfA

* So how do elemer

other el _
going +gifSond Cal
ionicl T

sah ot ond Wi'l‘h_



* Easy... nonmetal atoms that bond
with _other nonmetal atoms bond
covgenﬂy (they share electrons).
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» Nonmetal. atoms bond with ‘metal
' dtoms forming I onds.
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2-2 The Propeckies of Water



http://www.youtube.com/watch?v=1AHnQtY1bg4

;‘Mﬁ‘ SUbS‘l' nce:

___‘f | e"_in an-
E water.




Three-quarters of Earth's surface
is submerged by water.

Water is the only common
substance to exist in the nataral
environment in all three states:

solid, liquid and gas.



* Most cells are surrounded by
water, and cells themselves are
about 70-95% water.
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» Molecules of water participate in
many chemical reactions necessary

to sustain life. R



L
We can trace water’'s unique

behavior to its structure and
interactions of *its molecules.
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Wa;er' has' 4
several - 4
umq e
*.. Mo ﬁtr{TeS‘
'. Thpt make
o Qhe of |




, iIKe C
atoms_joined to

plen a:rﬁm. — COV!
proonds.... |
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 Because the
oxygen atom has
a.stconger

-‘!re?r?;nega’nvq

than hydrogen,
the.shared &
electrons spend
more time closer
to oxygen Than




The oxy eﬁ'r‘_egion of the molecule
has egative charge and
egions have a




Bemg a mo"lecu'ﬁrha‘r has a slight
positive and: slight’r

regions is wha,'
polar. '




This causes an attraction between
the slightl ilhive I‘HS of one

water_mol the slightly

nega region of another water
molecule. .

= iy —




¢ }o for'm h‘y_q_r'oge
l:xand$ wrl?h each




Hydrogen Bonding in Water

o oanharde oo 2003



» Hydrogen bonds are not as strong
as covalent or ionic bonds but
water's ability to form multiple
hydrogen bonds is responsible for
many of its special properties.
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*> When hydrogen bonds hold water
molecules t

ether, a phenomenon

called cohegﬁon takes place.

This is wher'& water sticks to other
water moleaﬁles




Also related to cohesion is surface
tension. Water behaves as if

cover invisible film.
Surface tension
the measure

w hard it is

break the

face of a
liquid.




- Water alss stic
mo_lacul@r This\is --a Ie . d lon
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* Adhesion betweeh water and
another polar syi&tances allows
water to rise ingnarrow tube
against 1 gravity
(capillary actiol

. Cillar'y action is what draws
water out of the roots up a plant.
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e Let's take a minute and build

some waterlll




T feel the need for a labll
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* But before we begin, let's watch
thisl



http://www.youtube.com/watch?v=45yabrnryXk

* More unique properties of water:
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Heat is a
bonds breaK:®
when hydrogen

is released
s form.
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. -ﬂ% in-liquid“ yater b'a_ aus:
h’fd&gen bonds in ice are “lined

up”, , making ice less dense.



is important
_ , eventually
es and even oceans
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The surface
the liquid \
life to exig¥
surface. ﬁ






http://www.youtube.com/watch?v=ivu4nlvD_90
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* Water is usually part of a
mixture.



* A mixture is a material composed™

of two or more elew
compounds that are’physically :i§
mixed but not ch eyt NV S
combined.




Living things_are in’ part composed
of\mlx’rur'es mq\ohl,(ng water.

made with/ater are solutions and
suspensioqfs.'



« A solution is a mixture of two or
substances in which the molecules
of the substances-are evenly
distributed. . & & &
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+In a solfORYN Nggghe solute
(the substance tha es) and

the solvent (the substance in
which the solute dissolves).
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<+ In salt waT?r' salt is 'rhe solu're
and water is the solvent:



* Water's polarity gives it the
ability to dissolve both ionic
compounds and other polar
compounds.

Water is the greatest solvent on
Earth.




that they do mo‘l‘.*- -éigle to the
bottom.
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Blood i mosﬂy wa‘rer' ich

cor e
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suspendedsbecisEBpaT S«

circulate >




y Some?i

force of attraction,

between molecules . . 74!
of water is so '
strong that the
oxygen atom of

one water molegll
cqgn remove the :

hydrogen atom <« = Ui, i
from another " :F: = q_ \

water molecule. = g A




* A hydrogen atom in a hydr'ogen
bond between two watefimélecules

can shlf’r Fr'om one mole¢
anothe "'o




» The breaking apart of a water
molecule into two ions is called
dissociation.







the number of hydre
(also called hydrogen ic
greater than hydroxide ic
polution is an acis







* Chemists.devised a measurement
systémicalled a pH scale to
indicate the -concentration of H*
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ion: Esoluﬁons.




- Pure water has a pH of 7.



* LY P"# “i@ 7 ahrhéj'fi 3
alled aciic because theyshav
“/mor {;ﬁ. ons thap OH" ie

il ‘?gﬁ“"ﬂ

"

» The lower the pH,
;acidic the solution is.*®
" the range of 0-6.
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» Solutions with a pH above 7 are
called basic because they havgr

more OH-fons ¥hdn H' jons. un -

* The higher the pH, the stronger
the base. Bases range from 8-14.



more Acidic  Neutral - more Alkaling (basic)
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* Each step on the pH scale
represents a factor of 10. A
solution with a pH of 4 would have

10 times more H+ ions than a
solutioM pH of 5.

ith a pH of 3 would
ig\es more H+ than a

* A solution
have 1.0
solution
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“The pH of fhﬁs within mé!

t cells in the hum@r-b8dy must be *

kept betwe@%d 7.5.
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e If the pH-is‘loweB or higher, it

Would' affect thelichemical -

reactions e within

‘ue cells. r
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rolling the pH in the body is
, or homeostasis



Jlance; the % S
body uses specml
chemicals cailed
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PH Scale
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http://www.youtube.com/watch?v=NEDSDWjH178&feature=related
http://www.youtube.com/watch?v=MWtX5-OPrLM&feature=related
http://www.youtube.com/watch?v=MWtX5-OPrLM&feature=related

