My “Homeschool

ATOMIC

ADVENTURES

Exploring the Science of Elements

22 23 24 25 26 20 28 29
4787 50.94 5200 54.94 55.84 5893 5896 6355
Titanium lanadium Chromium Manganese Iron Cobalt Nickel Copper
40 4 42 43 ; 44 45 46 .
9291 9594 (9791 0107 10291 10642 10787
Zirconium ____Niobium Molybdenum Technetium Ruthenium Rhodium Palladium Silver
2 B 44 78 79
17849 95 183,84 186.21 190 192 96.97
HTf B dg | |. AU
Hafnium lum gsten Rhenium Osmi Irid] Pl Gold
104 | ; :
(26 269) [270] I [26 (2 8]
| : |’“'-F a | |
Rutherfd fum um orgium Bohrium Hassi Meit Dart ROGM yenium
&
58 4 43 44 85
140} 4.24 : [14s 151 93
Cle oll 38 E ®
’, e
Cefi k mium yymium ‘ & >m@th\ur® Samar Euro Ga j ium




Table of Contents

IOEEOAUCHION .. 4
GLOSSALY ..ttt ettt bbbttt ettt 6
Petiodic Table......oiii e 7
Chapter 1: Introduction t0 IMatter........ccviieiiiiiieiiiiiieieiiie et seiasaes 38
Chapter 2: The Discovery of the EIements ........cccccccueiiiiiiiininininiiiiccccccceeee e 11
Chapter 3: Alchemy the Early Chemists.......ccccviiiiiiiiiiiiniiiiiiciricesiceesice e 13
Chapter 4: The Birth of Modernt ChemiStry .......cccccueuiiriiiiiniiinininiiiiiccceeee e 15
Chapter 5: The History of the Petiodic Table ..o 18
Chapter 6: Activity—Classifying Everyday Items........ccccovvvnivininininininiiiccccccceceeeeenes 21
Chapter 7: Atomic Number and AtOmiIC MaSS ......couieveiriiiiiiiiieiiiieiieee s 23
Chapter 8: Bohr model: How t0 Draw AtOmS.......coviiveiviiiiiiiiiiinicccccnne 25
Chapter 9: Metallics vs. Non-Metallics: Classifying BIements ........ccocccoeevniereiriniciininieeninienn. 29
Chapter 10: Chemical BONdINg.......cccciiiiiiiiiiiiiicee e 33
Chapter 11: Naming and Classifying Matter.........ccccvierririiiriininiciiiiiieiiieessce e 38
Chapter 12: Real-World Applications of EIEmMEnts ........cccoccuviviiiiiiiiiiiniiccccceecenn, 40
Chapter 13: Case Studies in Element DISCOVETY....coiiiiiiiiiiiiiiiiiiiciniccicece e 43
Chapter 14: Modern Chemistry and the Periodic Table .......ccocovvviiviiniiiiiiiciccccicciccne, 46
EXamination (QQUESTHIONS ...c.ceevereririeuerieiertrieertetert ettt ettt ettt sttt se sttt st et st e st st eb et be e sae st e b et sbenesaene 50
AATISWETS 1ottt bR h et 51

Atomic Adventures © 2025 3| Page



Glossary

Alchemy: Ancient study aimed at changing basic substances into gold.

Alpha, Beta, Gamma Radiation: Types of radiation produced in a nuclear process. They differ

in their properties, for example, their ability to penetrate different materials.

Atomic Number: The number of protons in a nucleus.

Atomic Weight: Total weight of an atom, or the number of protons plus the number of neutrons.
Ductile: Can be drawn out into a thin wire without losing toughness.

Electrostatic Repulsion: Two particles with the same charge push each other apart.
Empirical: Verifiable by observation or experiment, not just theory.

Halflife: The time required for a substance to reduce to half its original value.

Isotopes: Atoms with the same number of protons but different numbers of neutrons.
Malleable: Can be hammered or pressed into shape without breaking.

Metalloids: An element whose properties are in between a metal and a nonmetal.
Metastasised: Spread to other parts of the body.

Nanoparticles: Ultrafine particles.

Philosophical Musing: Thinking deeply and continuously about ideas and thoughts.
Semiconductors: Something that conducts electricity between an insulator and a conductor.
Speculative: Expression of ideas based on opinion, not knowledge.

Sublimation: When a substance turns directly from a solid to a gas.

Tensile: Can be drawn out or stretched.

Transmute: To change the form or nature of something.
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Chapter 1: Introduction to Matter

In this introductory chapter, we'll revisit the basics of matter, offering a foundational overview to

refresh your understanding. Matter is anything that has mass and occupies space, and it’s made up

of tiny particles called atoms. From the objects we see and touch to the things we cannot perceive

with our senses, everything is composed of matter. This chapter will explore the fundamental

concepts of matter, atoms, and the periodic table, helping to clarify how all things in the universe

are built from these essential building blocks.

Defining Matter

To understand matter, we need to look at two fundamental properties: mass and volume.

Mass measures the amount of matter in an object, typically in grams or kilograms. It

remains constant no matter where the object is, whether on Earth or the Moon.

Volume is the space matter occupies, measured in litres, millilitres, or cubic centimetres.
A solid block of wood and a balloon filled with air both take up space, demonstrating the

property of volume.

States of Matter

Matter exists in three primary states: solids, liquids, and gases.

Solids have a definite shape and volume because their particles are closely packed and

vibrate in place. A brick, for example, keeps its shape no matter the container.

Liquids have a definite volume but take the shape of their container, as the particles can

slide past each other. Water in a glass is an example.

Gases have neither a definite shape nor volume. Their particles are far apart and move

freely, filling any container they occupys, like the air inside a balloon.

Elements and Compounds

To further understand matter, we need to distinguish between elements and compounds.

Elements are pure substances that cannot be broken down into simpler substances. Fach
element is defined by its unique number of protons. Examples include oxygen (O) and
hydrogen (H).

Compounds are substances made from two or more elements chemically bonded in fixed
ratios. For example, water (H20) is a compound made of two hydrogen atoms and one

oxygen atom. The properties of compounds are different from those of the elements that

make them up.
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The Structure of Atoms

At the heart of everything lies the atom. Atoms are the building blocks of all matter, and

understanding their structure is crucial to grasping the nature of matter.

e The nucleus, found at the center of the atom, contains protons and neutrons. Protons
have a positive charge, while neutrons have no charge. The number of protons determines
the identity of the element, known as the atomic number. For example, hydrogen has

one proton, while helium has two.

e Electrons are negatively charged particles that orbit the nucleus. These electrons exist in

energy levels, or shells, that determine the atom's interactions with other atoms.
The Planetary Atomic Model

One of the earliest models of atomic structure was the Planetary Model, introduced by Niels
Bohr in 1913. In this model, electrons orbit the nucleus in fixed paths, much like planets orbit the

sun.

In the planetary model, the nucleus is like the sun at the center of the atom, containing protons
and neutrons, which give the atom most of its mass and identity. The protons determine the
atomic number, which uniquely identifies each element and influences its chemical behavior.
Electrons, like planets, are arranged in specific energy levels or shells around the nucleus. These
energy levels represent the different distances and energies at which electrons can be found.
Neutrons, although electrically neutral, play a crucial role in stabilizing the nucleus by reducing
the electrostatic repulsion between the positively charged protons, helping to hold the nucleus
together.

Electron
shells

Proton (p*)
N""cle‘""S‘I:N&utron (n?)

Electron (e-)

While the planetary model is useful for introducing atomic structure, it has since been replaced by
more advanced models. The quantum mechanical model shows that electrons do not move in

fixed orbits like planets. Instead, they exist in regions of space called orbitals, where they are likely

/

Proton

Electron
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to be found. These orbitals are not fixed paths but rather areas of probability where an electron
might be at any given moment. Despite these advancements, the planetary model remains a helpful

way to visualize basic atomic structure for learners.
The Role of Electrons in Chemical Behavior

Electrons are essential to understanding how atoms form compounds. The electron cloud
surrounding the nucleus is where electrons move rapidly, creating a region where they are most
likely to be found. These electrons occupy specific energy levels, and the outermost electrons,
known as valence electrons, are key in chemical bonding. Atoms tend to seek stability by filling
their outer shells, which drives them to interact with other atoms. This interaction is the basis for

chemical reactions and the formation of compounds.
Conclusion: The Foundation of Everything

Atoms, despite their tiny size, are the foundation of everything we encounter in daily life. From
the air we breathe to the water we drink, the principles governing atomic structure and behavior
are fundamental to understanding the world around us. As we delve deeper into this journey, you’ll

come to see how the building blocks of matter are the key to unlocking the secrets of the universe.

TEST WHAT YOU KNOW.

Answer the below questions orally. Watch the Chemistry Links videos and write up what you have
learnt in this lesson in your science notebook. Use the questions as writing prompts for your

notebook and include relevant illustrations.
Questions to Answer

In your notebook, write a list of short definitions (a glossary) for the following key words used.

Add to the glossary as you complete this resource..

e Matter:
o Mass

e Volume
e Solids

e Liquids
e Gases

o Elements

e Compounds
e Atoms

e Nucleus

e Protons

e Neutrons

e Electrons
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