Chemistry Unit

Matter
Compounds
Bonding

Water Properties
Acids/Bases



Matter

0 So what is matter?
» Composed of tiny particles called atoms
» Makes up everything
0 ATOMS: are the building blocks of matter

» All atoms have the same kind of particles
3 types




3 parts of an Atom

o0
Nagne of Definition Location Charge
Particle
+ charged Nucleus +
particle
Neutrally Nucleus 0
charged
particle
Negative Energy cloud
charged —

particle




Nucleus

o0 What is the nucleus?

0 The center of an atom
1 Made up of protons and neutrons
0 Charge is positive

J

orbits




oo o | Drawing Elements

0 So how do we draw an atom
0 Let’s practice but remember

o Electron Configuration:
o 2 electrons in the first shell
» 8 electrons in the second shell
o 8 electrons in the third shell




oo Atom charge

0 e- constantly move around the nucleus in
energy levels

0 The basic structure based off the attraction
between p+ and e-

0 Atoms typically contain an equal number e-
p+ so the overall charge of an atom is zero




Periodic Table of Elements

oo Flements

0 What’s an element?

» Pure substance that cannot be broken down into
other substances by physical or chemical means

0 What’s it made up of?
» 1 type of atom

0 How do you write it?
» 15! letter = capitalized
» 2" |etter = lowercase
o Examples:
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Periodic table

0 Organized
o Groups
ertical columns

o Periods
orizontal rows

Actinoids.

For elements with no stable isotop

Il categorized due to similar properties



Periodic Table of Elements
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oo | A [ittle extra ©

0 Atomic Number: number protons in an atom

0 Atomic Weight (Mass): = number of protons plus neutrons

Element| Symbol | Atomic | Atomic p*
Name # Mass
Carbon 12

Chlorine 35

Nitrogen 14

Do these in journal = Lithium, Aluminum, Arsenic, Neon,




Extra Practice

Element
WEINE

Symbol

Atomic
#

Atomic
Mass

Lithium

Aluminum

Arsenic

Neon




oo | [sotope

0 What is it?

o Atom of the same element that has a different
number of neutrons

0 How do you find it (identify it)?
» Adding p* and n® together
0 Where do we use it?

» Carbon dating
» Radiometric dating




oo Compound

0 What is it?

o Pure substance formed when 2 elements
combine

0 Examples
- H,0,CO,, O,,H,, CH,

0 Can it be broken down?
e YEs



oo+ | Covalent Bonds

0 What are they?
» e- are shared
« Want to fill each outer energy level

0 Examples
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AN

Two single
covalent bonds

Written Structural formula
formula Structural representation with covalent bond
9
Hydrogen H H H H
(Hz) - 9
Single covalent bond
0=0
Double covalent bond
Water /"\ A O-—H
= H

Copyright @ 2001 Banjamin Cummings, an imprint of Addison Wesley Longman, Inc.




lonic Bonds

o How do they form?

o electronsare or
o What’s an ion?

« An atom that has lost or gained an e-
o Examples

o« NaCl or salt



ee | Jonic Bond

Sodium atom (Na) Chilorine atom (Cl) Sodium ion (Na') Chleride ion (CI7)

Sodium chloride molecule (NaCl)
Copynght @ 2001 Barnjam

Which is a +ion and which is —ion?


https://staff.aub.edu.lb/~hyaghi/LessonSamples/Atom/pages/explanations/cmpds.htm

Section 1
Essential Questions

01 What are atoms?

0 How are the particles that make up atoms
arranged?

1 How are covalent and ionic bonds alike?
Different?

o Vocabulary:

Aftom neutron electron covalent bond
Nucleus element isotope ion
Proton compound Ionic bond




Chemical Reaction

M O o

1 Chemical Reactions allow all living

things to grow, reproduce and adapt

0 Chemical Reaction: the process by

which atoms in substances are reorganized
Into different substances



oo | Chemical Equations
REACTANTS [ PRODUCTS

Reactant is the starting substance

Product is the substance formed

Means Yields or forms




Add to notes

oo | Changes

0 Chemical Change
» Alters composition
» New substance formed

[Alters appearance but
not composition
[1Same substance




oo | Energy of Reactions

0 The key to starting a chemical
reaction is ENERGY

0 Activation Energy: the amount of
energy needed for a reaction to occur

» The “push” for a reaction to start




~—Activation .{;{*
W energy barrier " W

_~Enzyme
o  lowers
"v e barner

| & <
%‘ ~}\4 Reactants !
- l — d

5',.
Products Products

Reactants

Without enzyme With enzyme




oo ENnzymes

0 All living things are chemical factories driven
by chemical reactions.

0 Chemical reactions proceed very slowly in a
lab setting due to Activation energy is too
high when in lab

01 Need other substances to reduce activation
energy




Catalyst

0 A substance that lowers the activation

energy needed to start a chemical reaction
o Does NOT increase product amount
o Does NOT get used up (can be reused)

Substrate Product

==

Enzyme + Substrate Enzyme-Substrate Enzyme-Product Enzyme + Product
Complex Complex




**“| Enzyme

0 Enzyme — protein that acts as a catalyst

0 Atype of Protein

0 Essential to life

0 An enzyme's name describes what it breaks down

Substrate Click on me Product

V==

Enzyme + Substrate Enzyme-Substrate Enzyme-Product Enzyme + Product
Complex Complex



https://www.youtube.com/watch?v=NdMVRL4oaUo

oo |Enzymes Parts

0 Substrate — the “chemical reaction” the
enzyme works on

0 Active Site - the specific region of the
enzyme which combines with the substrate

0 Product — the outcome of the enzyme
action

active s te ‘

enzyme-substrate complex




Enzyme
Action

Amoeba sisters



https://www.youtube.com/watch?v=qgVFkRn8f10&feature=youtu.be
https://www.youtube.com/watch?v=qgVFkRn8f10&feature=youtu.be

4 steps of how an enzyme functions

o0
1. Subsstrate binds to the active site on the enzyme

2. Active site changes shape and forms the
enzyme-substrate-complex

3. Substrate reacts to form products

4. The enzyme releases products

Substrate #4 Product

#1 #2

V==

Enzyme + Substrate Enzyme-Substrate Enzyme-Product Enzyme + Product
Complex Complex



https://www.youtube.com/watch?v=NdMVRL4oaUo

5. Factors that Affect an
Enzyme

Temperature’s Affect on
Enzymes

1 Temperatu '€ - all enzymes have

increasing

an optimum temperature at which they enzyme

activity

perform

optimum
tempersture |

0 QH - extreme changes in pH can cause
0 10 20 30 40 S0 60

enzymes to denature making them unable temperature (°C)
to function

0 Enzyme concentration — increase the
rate of reaction only until substrate is used
up

0 Substrate concentration — will only have
an effect if it is a limiting factor; meaning it
is stopping a reaction from occurring

pH’s Affect on Enzymes




Energy Use
With & Without an Enzyme
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Activation energy
without enzyme
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Enzyme

0 Enzyme Foldable — homework if not
completed in class Page 27

0 Hand — do this on page 28 in journals



Day 2 Notes

0 Water Properties
0 Acid/Bases
0 Begin Organic Chemistry



Water helps to:

0 The properties of water make it well suited to help
maintain homeostasis

0 Water accounts for 70% of a cells mass

1 One of the most important molecules of life
» Retains heat (ocean in May vs Aug)
» Sweating




Water Properties

0 |[Water makes a covalent type of bond
0 There is an unequal distribution of e-
0 Oxygen’s end has a negative charge

0 Hydrogen’s end has a positive charge
o Thus itis a POLAR molecule

Have an unequal distribution of charges
Has 2 opposite poles
Act like magnets

hydrogen bond: a weak bond involving
hydrogen atoms




Oxygenis
Hydrogenis

H;d ogen \/ Hydfogen

Electrons from hydrogen



Head/Arms
Copyright @ 2001 Banjamin Cummings. an imprint of Addison Wasley Longman, Inc. Demo




Making of a Water Droplet
Activity

0 Do you have all of the
materials?

0 Practice with the pipette

0 Make yourself a water
droplet

0 Name it ©




oo | Cohesion .

1 2 Water striders cén walk on water because
0 How does it work of the SURFACE TENSION OF WATER.

« Water molecules are attracted to each other
0 What's it create? : Surface Tension
1 Causes water to form droplets
» The hydrogen bonds link together
» Allows things to float/rest on water

Surface Tension

Water is “STICKY” since the bonds are
attracted to other




Surface
Tension

-




Head/Arms
Copyright @ 2001 Banjamin Cummings. an imprint of Addison Wasley Longman, Inc. Demo




oo | Adhesion

EI What is it? <—— Polar or Charged Object —— >
« Water forms hydrogen bonds with molecules on other

surfaces
1 What does it create? Capillary action  [FRETTHSRypIRs
0 Water can travel up stems Straw

lowered into

water
water evaporates

from leaf surface

E water travels

through plant

4
|/




Head/Arms
Copyright @ 2001 Banjamin Cummings. an imprint of Addison Wasley Longman, Inc. Demo




Add to notes

oo | Universal Solvent

Solvent
« Substance DOING the dissolving

Solute

 The substance that is
DISSOLVED




eev| Acid/ Base

If water is broken down it forms Hydrogen ions & hydroxide ions

H20 +

Hydrogen ions Hydroxide ions




a b O Cd 3

Acid
Facts

Will release Hydrogen
(H+) when dissolved in
water

Sour to taste

Tingle to touch
Range (0 — 6.9)

LEFT Side of pH scale
Examples

—— Battery acid

———— (3astric juice

~———— Lemon juice

— Cola

Vinegar, some acid rain

- Tomato juice
o Boar
— Black coffee

~ Rain water

/- Cow's milk

S '
——" - Human zaliva




oo | Base Facts

[N ) U I N N N

Forms hydroxide (OH-) in
water

Bitter to taste

Slippery to touch
Range (7.1 - 14)
RIGHT side of pH scale
Examples

= Human milk
— Blood
T,
~.._~Egg white
-~ Sea water

. “Pancreatic juice
“Bleach

Great Salt Lake

~ Liquid scap
~ Ammonia

. Hair remover
. Oven cleaner
. Drain cleaner

~ Concentrated lye




[H] pH Commonexamples H I
$ Hydrochloric acid p S C a e

 The measure of the
concentration of H+ in a solution
is called pH
 Range?

*0-14

Purewater

Difference between each

number?
*10x the strength

Egg whites

Ammonia

hydroxide)
o Buffers: a mixture that reacts
with an acid or base to keep the

pH within a particular range

How to draw a basic pH scale?




e+ | Properties of Water

1. Cohesion (surface tension)
2. Adhesion (capillary action)
3. Universal solvent

4. pH

5. High specific heat
6

14

8

. Freezing and expansion
. Diffusion
. Osmosis




oo | 5. High Specific Heat

0 Specific heat of a substance is the heat
needed (gained or lost) to change the
temperature of 1 g. of a substance 1
degree Celsius.




e o - |6. Freezing and expansion

0 lce (solid water) is less dense than liquid water,

0 ice floats, preventing lakes and oceans from freezing
solid.

0 The ice at the top of the water insulates the liquid
below.

How does aquatic life survive in extremely cold conditions?
P

N

When the temperature of atmosphere falls

below 0°C, the water at the surface
gradually freezes to ice, but the water
under the ice layer remains at 4°C.

=1
..’/ \'
i;///_.‘\




oo (7. Diffusion

0 Occurs in cells when
substances (oxygen, carbon
dioxide, salts, sugars, amino
acids) which are dissolved in
water move from an area of
higher concentration to an
area of lower

concentration.




o0 | 8 Osmosis

0 The movement of water molecules through a
semipermeable membrane from an area of
greater water concentration to an area of
lesser water concentration.

Passive Transport: Osmosis

Hypotonic Solution Isotonic Solution Hypertonic Solution




Section 3
Essential Questions

1 How does the structure of water make it a
good solvent?

1 What is the difference between a solvent and
solute?

1 Name 4 differences between acids and bases.

o Vocabulary: polar molecule, mixture, solution,
solvent, solute, acid, base, pH, buffer,
cohesion, adhesion




oo | Chemistry Lab

All water properties
Acid/bases

Physical/chemical change
Homogeneous/heterogeneous
Atom chemistry

Water foldable



Section 3
Basic Building Blocks of life

0 Organisms are made up of CARBON molecules

0 ORGANIC = comes from living things and contains carbon
o Examples

0 INORGANIC= does not come from living things and does
not contain carbon
» Example: water



oo | Terms to know ©

0 Macromolecule

» Large molecule formed from smaller molecules
0 Polymer

» Molecule made from repeating smaller units
0 Monomer

» Smallest unit to make up polymers
» AKA basic building block (BBB)



4 categories of macromolecules
o0

Carbohydrate

—

Protein

Nucleic
Acid



General Information

Food General
Source |Purpose

Monosaccharides
QUICk (GLUCOSE)
energy

H
O




. i* General Information

Food General BBB Elements Structure
Source Purpose

Stored Fatty acids
SIS Glycerol

Provide
barriers




Fight disease
Transport substance
Speed up reactions

Provide structure
support

Amino
Acids

Elements

Structure




General Information
of

Food General BBB Element Structure
Source | Purpose

Heredity Nucleotide
information
(DNA)

Nitrogenous
Base

Makes Proteins (ARG ora)

(RNA)




Day 3 Notes

1 Complete Chart on page 29

0 No Notes

Just your Brain ©




r CARBOHYDRATES

= referred to as simple sugars

Basic building block is called the
MONOSACCHARIDE

3 or more BBB bonded together is called
polysaccharide

EX: starch, cellulose, chitin, glycogen



'
'

™~

» .-
- Composed of: Fatty Acids & Glycerol * -® -
- Function: stores energy (g
- Main type is called = Triglyceride '

- Organisms need lipids to function properly



Saturated and Unsaturated Fats

Hard fat
(saturated) (unsaturated)




Saturated vs.

""" | Unsaturated Fat
nsaturate als
o Saturated Fats o Unsaturated Fats
» White in color » Yellow in color
» Derived from animals » Derived from plants
« All have single bonds o Some double bonds
between carbons between carbons
» Fatty acids straight » Fatty acids crooked
« Examples are the hard o Examples include corn,
fats (lard) canola, and olive oils
» Solid » Liquid

« BAD « BETTER



o Proteins

0 The monomer
(basic building block) is amino acid

0 2 amino acids bonded = Peptide bond
0 Makes up 15% of body mass
0 Involved in nearly every function of the body




Four functions EisigEs
of proteins B

Enzymes speeds up chemical reactions
Collagen makes up structure of hair/nails/skin
Hemoglobin transports oxygen in blood
Antibody helps fight disease

( Substrate
Active

Site P&

#1



ee | Nucleic Acids

0 Basic building blocks called
nucleotides

» Made up of 3 things
Phosphate group
Sugar
Base




ooc| DNA The DNA

Double

0 Deoxyribonucleic Acid

1 Stores genetic
information
» Double Stranded
» Deoxyribose sugar




oo+ RNA

0 Ribonucleic Acid

0 Directs the production of proteins
» Single Stranded
o Ribose sugar




oo | ATP

0 Energy for cells



Section 4
Essential Questions

0 What is the role of carbon in living
organisms?

0 List 2 facts about each of the macromolecules

0 What are the major functions of each of the
biological macromolecules?

o Vocabulary: macromolecule, polymer,
carbohydrate, lipid, protein, amino acid,
nucleic acid, nucleotide



