
1 of 8 
 

Awesome Olsen Middle School 

 

 

 

 

 

 

Purpose:  Olsen Middle School has implemented Summer Learning assignments to 

ensure that students are engaged and exposed to various science benchmarks 

required to be successful for the upcoming school year.  Each grade specific 

assignment will preview a portion of the upcoming school year’s content.  These 

assignments can be done independently and will be one of the first grades entered 

into the gradebook upon their return.  Please ensure that your child completes all 

portions of the assignment.   

 

Additional Copies can be found on the Awesome Olsen Middle School website – 

https://www.browardschools.com/Olsen  

 

 

Summer Learning Assignments are due:           August 23, 2019 

 

Thank you and have an Awesome summer, 

Olsen Middle School Science Department 

https://www.browardschools.com/Olsen
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Physical Science Summer Learning 

SC.8.P.8.1 (2) – Explore the scientific theory of atoms (also known as atomic theory) by using models to 

explain the motion of particles in solids, liquids, and gases. 

SC.8.P.8.7 (1) – Explore the scientific theory of atoms (also known as atomic theory) by recognizing that 

atoms are the smallest unit of an element and are composed of sub-atomic particles (electrons surrounding a 

nucleus containing protons and neutrons). 

1. Watch the Crash Course and TED-Ed Videos found at the following links: 

a. The 2,400-year search for the atom - https://www.youtube.com/watch?v=xazQRcSCRaY  

b. “The History of Atomic Chemistry” found at the following link:  

https://www.youtube.com/watch?v=thnDxFdkzZs&vl=en 

2. Complete the following vocabulary graphic organizer from the information viewed in the video. 

Word Meaning - 

Definition 

Scientific 

Importance 

Picture or clue 

Atomos 

   

Discharge Tubes 

   

Cathode Ray 

   

Electrons 

   

Nucleus 

   

Protons 

   

Quantum Theory 

   

Orbitals 

   

https://www.youtube.com/watch?v=xazQRcSCRaY
https://www.youtube.com/watch?v=thnDxFdkzZs&vl=en
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The Atom 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Directions:  Fill in the box with the definition, location, charge, and size of the  particle identified.  Use information from the video and research to assist you.

Electron 

Neutron 

Nucleus 

Proton 
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Atomic Theory Timeline Reading Comprehension 

Scientist:  Democritus Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 

  

  

 

Scientist:  John Dalton Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 

  

 

 

Scientist:  JJ Thomson Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 
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Scientist:  Ernest Rutherford Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 

  

 

 

Scientist:  Niels Bohr Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 

  

 

 

Scientist:  Erwin Schrodinger & Lois de Broglie Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 
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Atoms & the history of the atom 

  

Leucippus, a Greek philosopher, was the first person recorded to believe that all matter consisted of atoms. He believed 

that everything was made up of tiny and indivisible bodies called atoms. The word atom comes from the Greek word 

‘atomos’, which means not divisible. According to Democritus, another Greek philosopher who agreed with what 

Leucippus said, these atoms were not alike. He said that they differed in size and shape, and that substances were different 

from each other because they were made up of different types of atoms. Other Greek philosophers, such as Aristotle, 

believed that everything was instead made up of four basic elements: earth, fire, air, and water, not atoms. Views such as 

Aristotle’s dominated science for many centuries, up until the middle ages. 

 

During the period up to the middle ages, science in general, and science regarding the atom, halted. When interest in 

science was revived in Europe, around the 16th and 17th centuries, enough was already known about what Greek 

philosophers new about the atom to carry on their work. John Dalton was born in 1766 and developed the ancient concept 

of atoms into a scientific theory that was the foundation for modern chemistry. Throughout his life, Dalton was very 

interested in the atmosphere of the Earth, and he recorded over 200 000 observations of the atmosphere in his notes. These 

observations led Dalton to study and experiment with gases. From these experiments he began to formulate his theories on 

atoms and the structure of the atom. 

 

His theory on atoms - his most important contribution to science - was that matter is made up of atoms of different 

weights. He believed that atoms could combine in simple ratios by weight. In his book ‘A New System of Chemical 

Philosophy’, which he published in 1808, he listed the weights of a few known elements relative to the weight of 

hydrogen. Although the weights that he proposed were not entirely accurate, they formed the base for the modern periodic 

table of elements. 

 

Sir Joseph John Thomson was born in 1856 and is recognized as the British scientist who discovered and identified the 

electron. In 1897 Thomson demonstrated that cathode rays - high-speed electrons emitted by a negative 

electrode of a vacuum tube when an electric current pass through it - were units of electrical current that 

were made up of negatively charged particles that were smaller than an atom. He believed that these 

atoms were a central part of all matter and developed a model of an atom in which several negatively 

charged electrons were embedded in a sphere of positive electricity, with the two charges neutralizing 

each other. 

Thomson then began to research positively charged ions – atoms or molecules that have an 

electric charge which is positive as a result of having a number of negative electrons 

unequal to the number of positive protons in the atom. His research into this field pointed out the possibility that ordinary 

elements might exist as isotopes - varieties of atoms of the same element, which have the same atomic number but differ 

in mass. 

  

Sir Ernest Rutherford was born in 1871 in New Zealand. Perhaps more than any other scientist, he formed modern-day 

views about the nature of atoms and matter. Around the year 1898 Rutherford discovered a number of radioactive atoms. 

Although others had begun the earliest research into radioactivity with atoms, Rutherford soon dominated this field. He 

found two different types of radiation, which he called alpha and beta. In 1902 and 1903, Rutherford found out about 

radioactive half-life and developed an idea of radioactivity that is still accepted today: that each decay of the atoms of 

radioactive material is a transformation of that element from a parent element into a daughter element, with each type of 

atom having its own period of transformation. 

 

Rutherford made his greatest discovery in 1909. In his research he found that a few alpha particles, when bombarding thin 

metal foils, were being deflected from their path through more than 90 degrees. Rutherford later responded to his 

experiments by saying that "It was almost as incredible, as if you fired a fifteen-inch shell at a piece of tissue paper and it 

came back and hit you." In early 1915 he announced his version of an atom structure: a very small, very tightly packed, 

charged nucleus which had electrons orbiting it. The deflected alpha particles were those that had come into close 

proximity with the nucleus and had rebounded in various oblique directions. 

Thomson’s atomic model 
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Rutherford’s atomic model of the atom 

  

Niels Henrik David Bohr was a Danish physicist who was born in 1885. He is known mainly for his work in the 

field of atomic theory. Bohr worked under Ernest Rutherford, however, Bohr’s problem with Rutherford’s model 

of the atom was that, according to the theories of electrodynamics, the electrons should radiate and therefore lose 

energy and crash into the nucleus of the atom. Bohr then worked relentlessly for three months and was 

successful in obtaining a formula which correctly described how helium nuclei were absorbed by other atomic 

nuclei. He believed that the energy that was lost by a helium atomic nucleus in flying through an atom did not depend on 

the size of the atom, rather, it depended on the distances between the nucleus and the various electrons in the atom. 

 

In 1913 Bohr produced a model of the atom in which radiation was emitted only when an electron jumped from one orbit, 

or shell, to another. The frequency of light that an atom emitted was not related to the frequency of or in the atom, rather, 

it was based on the difference between two energy levels within the atom. 

  

 

Bohr’s model of the atom. Electrons can jump from a low-energy orbit near the nucleus to orbits of 

higher energy by absorbing energy (green trails). When the electrons return to a lower energy level 

(purple trails), they release the excess energy in the form of radiation of a characteristic wavelength, 

such as visible light. 

  

 Sir James Chadwick was a British physicist who was born in 1891. Scientists were having trouble with 

the structure of the atom before Chadwick discovered the neutron. Although the protons and electrons equaled so that the 

atomic charge in the atom was neutral, the atoms did not weigh the same relative to each other. For example, a helium 

nucleus has twice the charge but four times the mass of a proton. Clearly, the scientist thought, nuclei contain something 

more than just protons. In 1932 Chadwick solved this problem, with the discovery of the neutron - a particle with no 

electric charge and slightly more mass than a proton, which sits in the nucleus of the atom. In 1935 Chadwick received the 

1935 Nobel Prize, and he was knighted for his work on atoms and atomic theory in 1945. 

 

Louis de Broglie was born in 1892. He is best known for his theory, which he confirmed in 1927, that matter has the 

properties of both particles and waves. This theory was later used by Erwin Schrödinger to develop wave mechanics. 

When Schrödinger studied the atom, he abandoned the idea of precise orbits, and replaced them with a description of the 

regions of space, which he called orbitals, where the electrons were most likely to be found. This is the atomic model of 

the atom that we use today.  

 

The Schrödinger Model of the atom 
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Motion of Particles 

 

1. Atomic theory also explains behavior of particles in three different phases. 

2. View the interactive images found at https://www.chem.purdue.edu/gchelp/liquids/character.html 

3. Draw the microscopic view of the particles in each phase and describe their motion in the 

boxes below: 

Solid Motion of Particles 

  

 

 

 

 

Liquid Motion of Particles 

  

 

 

 

 

Gas Motion of Particles 

  

 

 

 

 

https://www.chem.purdue.edu/gchelp/liquids/character.html

