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Words ko Khow:

Matter Atom Subatomic Proton Neutron

~ Electron Nucleus Energy level Element lon
Core eleciron Valence electron  Compound Molecule Bohr model
Covalent bond tonic bond Lewis Dot Structure Atomic Mass

Atomic Number Periodic Table

Leariing Gools:

 After completing this unit, you should be able to. .

+ ldentify and describe protons, neutrons, and electrons in regards to their location
within an atom and their charges

= Understand the role of valence electrons in bonding

2 Draw a Bohr model of an atom and identify energy levels and valence electrons

. Use a periodic table to find the atomic number, mass number, and number of
neutrons and draw Lewis Dot Structures and Bohr Models

- Differentiate between an ionic bond and covalent bond

<7 Explain why atoms are neutral, but ions have a charge

+: Describe why atoms bond and form molecules



Biology
introduction to Basic Chemistry

~ wilding Blocks of Matter:

1. The ATOM:
. is made up of the smaliest particle called
»  Atoms have main paris:
Y . central region that contains protons and neutrons
s or ELECTRON
CLOUD: area outside the nucleus that contains the T
electrons ez
= Made up of kinds of subatomic particies: ( o
. | . positive charge -
. . neutral {no charge}
5 : negative charge h
Il PROPERTIES OF ATOMS

1. Atoms are electrically

= Number of equal numbe'r of
2. In nature afoms will

to other atoms fo become stable.

are part of why atoms bond together
A. There are 2 types of electrons:

and Electrons:

***\falence Elactrons:

glectrons that are involved in bonding



3. BONDING: an attraction within afoms to form a chemical compound
« Al atoms are electically neutral But are : until they form an attraction with
another atom,
» The outermost energy level may ,
glectrons to form a and become stable.

or

Bonds

Covalent : lonic

Uivident bond s



- Biology
Introduction to Basic Chemistry
Periodic Table Notes

adic Table:
1. Chart that shows various of elements

2. Arranged into and
a. Rows: across
b. Columns or Families: down

3. categories found on the periodic table

a. Symbol - represents a specific element
Ex.

b.  Atomic number - table organized and arranged from left to right by increasing atomic number.
Eiements |.D.
»  Atomic number = =

Fx. H
Ex. S
Ex. K _

c. Mass number — most of mass of atom is found in the nucleus.
*  Mass number is usually found under the slement symbol

»  Can be found by ' the and

= Mass #= protons + neutrons
Ex. H
Ex. Li
Ex. Al

4. Bohr Models: -
a. modei of the atom that shows protons, electrons, neutrons and energy levels

‘ewis Dot Structures
& model that show the electrans of the atom
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_PARTS OF AN ATOM

AR oo s made up of protons and naufrons which are in the nuciaus, and eizcirons

which are in the electron cloud surrounding the afom.
The atomic number eguais the number of profons. The electrons in neutral atom equadl

Name

the number of orotons. The mass number sguals the sum of the retons and nautrons,
P

Tne charge indicates the number of electrons that have been iost or gdined. A positive
charge indicafes the number of electrons (which are negafively charged) iost,
A negative charge indicates the number of electrons gainad.

This structure can be written as part of a chamical symbol.

Complete the foliowing chart,

Exampie; ass

number
¥
1
C
A
atomic
number

Mass # = profons + neutrons
Why is an atom neutral?

Atomic & = and

"~ ‘ment

Symbol

| Mass #

| Protons

i Neutrons

' Electrons

| riydrogen

: Boron

Fluorine

Aluminum

Fotassium

Chlorne

Caicium

Lithium

Melium
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'BOHR MODEL OF THE ATOM Name: Hr

/'~ code each part of the atom, and then answer the questions about your color-coded atom,

Parts of the Atom: CINucieus  [JProtons (<) [INeutrons (0) OElectrons (-)
Energy Levels: OEnergy Level 1 DEnergy Level 2 CEnergy Level 3




1omENING LS 19( f?mq \:;

D U fuadely 1}\1M;zl,w:m:ﬁ_m .
, . ’ 431} S WOl et

S} 81 WICHE 1BUM /

S Wy

ope SISPOL KoY 8if) BROI-S0DT U

o 21B(] samy
(BS8YY Y SWwOly ﬁ&s

Slapal 4H0d |
SuoT. PWD SWORY

o wmeq T oY

BEN



ELEMENTS OF LIFE: CHNOPS Nams:

7 TBON: :

© llement caroon is perhaps the single most important element to life. Virtually every part of our bodies is made with
large amounts of this element. The carbon atom is ideal to build big biclogicai molecules. The carbon atom can be thought
of a5 a basic building block. These building blocks can be attached 10 each other to form long chains, or they can te

- attached to cther elements.

This can be difficuit to imagine at first, but it may heip to think about building with Legos. You can think of carbon as a
bunch of red iegos attached together to form one tong chain of iegos. Now, you can imagine sticking yellow, blue and
green legos across the tops of the red tcarbon) legos. These other colors represent other efements like oxygen, nitrogen
or hydrogen. As you stick more and more of these yellow, blue and graen legos to the red chain, it would start o look like
a skeleton of legos with a "spine"” of red legos and "bones” of yellow, blue and green legos. This is a lot like the way that
big molecules are made in the body. Without carbon, these big molecuies could not be built

Now. virtually every part of your body is made up of these big molecules that are based arcund chaing of carbon atoms.
This is the reason we are known as "carbon based life forms”. Without carban, our bodies would just be a big pile of locse
atoms with no way o be built into a person.

HYDROGEN:

it would be virtually impossibie to understate the importance of this element to human life. First of all, water is a compound
of hydrogen and oxygen {H20). We can survive years, or at least months without getting most of the other elements that
we need to survive. We can survive weeks without food, but we wouid die after only & few days without water. Water is
incredibly important in our bodies. In fact, almost of our bodies are made of water. It dissolves cther life-supporting
substances and transports them to fiuids in and around our cells. Ttis alsc a place in which important reactions take place
in our podies. Chemically, water is a remarkable substance and ifs many unigue atiributes make life possibie. Hydrogen
=eabviously a critical component of water and minute chemical bonds calied "hydrogen bonds" are what give water many

. 5 unigue attributes. :

Also, hydrogen is practically always bound to the carbon that our bodies are constructed of. Without this arrangement, our
hodies would be litle more than a pile of atoms on the ground. Stomach acid is a compound of hydrogen and chloring
(hydrochioric acid, or HCI). Logically, hydrogen is extremely important in allowing us to digest our food properly and to
absorb the many other elements that we need to survive. Finally, many chemical reactions that make Hfe possible involve
the hydrogen ion. Without this unigue and impertant element, we simply couldn’t exist.

NITROGEN:

Nitrogen is another important element. It plays an important role in digestion of food and growth. As you may know.
aimost 80% of the air we breathe is made up of nitrogen. But humans cannot use the nitrogen in the air we breathe, that
nitrogen is in the wrong form. We have to gst nitrogen, in a different form, from the food that we eat. Fortunately, there is
olenty of nitrogen in food to nourish our bodies,

Nitrogen is found in large amounts in ajl kinds of food. Spaghetti, salads, breakfast cereal, hamburgers and even cookies
have lots of nitrogen in the form that our bodies need. When vour body digests this food and makes it into energy, the first
step is to remove nitrogen atoms from the molecules in the food. While your body is busy digesting the rest of this food
and making it into energy, these nitrogen atoms are already being used to help you grow. One specific time that this is
especially imporiant is during pregnancy. When a woman is pregnant, the nitrogen removed from fcod during digestion is
needed to help the fetus to grow properly. By term, the mother and infant will have accumulated over a pound of nitrogen.

It is also worth noting that in the plant kingdom, nitrogen is one of the 3 main elements that make plant life possibie.
(Potassium and phosphorus are the other two, and you may hear them referred (o coilectively as N-P-K whenever talking
about key plant nutrients.) "

“OXYGEN: :
it may seem obvious that people need to breathe oxygen to survive, but plants need this element toc. Many people think
piants "breathe” carbon diovide and “exhale” oxygen. Butin reality, plants also "breathe” oxygen at cerfain times. Without
oyuaar nlants oould not survive Without piants. we wouldn't have food fo gat.



Itis alsc worth mentioning that water is a compound of hydrogen and oxygen (H20) and that water is absoiutely

necessary for virtually all fife as we know it. Water is incredibly important in our bodies. In fact, more than 50% of our

- Bodies are made of water. |f dissolves other life-supporting substances and transports them to fluigs in and around cur
celis. It is also a place in which important reactions take place in our bodies. Many people consider waler {0 be the "blood
of fife". '

When you consider the full importance of oxygen, it becomes clear that this versatile element is the single most important
substance to life.

- PHOSPHORUS:

Phosphorus is one of the most abundant minerals in the human body, second only to calcium. This essential minerat is
reguired for the healthy formation of bones and teeth, and is necessary for our bodies to process many of the foods that
we eat Itis also a part of the body's energy storage system, and helps with maintaining heaithy blood sugar isvels.
Phosphorus is also found in substantial amounts in the nervous system. The regular coniractions of the heart are
dependant upon phosphorus, as are normai cell growth and repair.

Since phosphorus is found in aimost all plant and animal focd sources, a deficiency of this mineral is rarely seen.
However, phosphorus deficiency can and does occur, particuiarly in people who take certain types of antacids for many
years. Since phosphorus is important in maintaining the pody's energy system and proper biood sugar levels, it should
seem logical that not getting enough of this mineral wiil affect the energy level in the entire body. indeed, feeling sasily
fatigued, weak and having a decreased atiention span can be sympiloms of mild phosphate deficiency.

It is also worth noting that in the plant kingdom, phosphorus is one of the 3 main elements that make plant life possible.
(Potassium and nitrogen are the other two, and you may hear them referred fo collectively as N-P-K whenever talking
about key plant nutrients.)

“The human body must maintain a balance between rmagnesium phosphorus, and calcium. Excess intake of phosphorus
can occur in peopie with diets high in processed foods, soft drinks, and meats, leading to osteopcrosis.

" The Recommended Dietary Aliowances for phosphorus is 300 milligrams for infants, anc between 800 and 1,200
miliigrams for adults. it is estimated that Americans ingest on average between 1,500 and 1.600 miliigrams of phosphorus
per day. almost twice the recommended amount. Foods highest in phosphorus include asparagus, brewers yeast, dairy
products, eggs, fish, dried fruit, meats, garlic, legumes, nuts and seeds, and whole grains.

Many antacids, which are widely used for treatment of peptic ulcer disease, gastritis (heart bum} and acid refiux, contain
magnesium and aluminum, both of which bind to phosphate, preventing its absorption into the body.

- Sulfur: .
Sulfur is an important element that is used in small amounts to heip construct virtually all parts of the human body. Sulfur
helps protect the cells in our bodies from environmental hazards such as air pollution and radiation. Consequently, sulfur

~ slows down the aging process and extends our life span. Also, sulfur helps our liver function properly, helps us digest the

food that we eaf and then turn that food inte energy. Sulfur is alsc important for helping our biood ciot when we cut or

bruise ourselves. Additionatly, sulfur is an important part of vitamin B and insulin. Interestingly. sulfur is alsc an impertant

part of a substance that keeps your skin supple and elasfic. If you don't think that is important, just imagine trying to get a

date to the homecoming dance with stiff, ioose skin hanging all over your body.

Fortunately, there is plenty of sulfur in the fooc that we eat and it is easy io get enough of this important element in our
daily diets. There is no need to worry about getting too much sulfur in your diet. If you get more than your bady needs, you
 just excrete it in your urine. Foods that have a lof of sulfur include meats, fish. dairy products, eggs and garhc.

Taken from hitp//www. mil.org/pericdic/LifeElement htm
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