8th Grade Science Standards and Benchmarks

Tully Central Schools

Standard 1: The Earth and celestial phenomena can be described by principles of relative motion and perspective.
Benchmarks:

1.1a Earth’s Sun is an average-sized star. The Sun is more than a million times greater

in volume than Earth.

1.1b Other stars are like the Sun but are so far away that they look like points of light.

Distances between stars are vast compared to distances within our solar system.

1.1c The Sun and the planets that revolve around it are the major bodies in the solar sys-

tem. Other members include comets, moons, and asteroids. Earth’s orbit is nearly circular.

1.1d Gravity is the force that keeps planets in orbit around the Sun and the Moon in

orbit around the Earth.

1.1e Most objects in the solar system have a regular and predictable motion. These

motions explain such phenomena as a day, a year, phases of the Moon, eclipses, tides,

meteor showers, and comets.

1.1g Moons are seen by reflected light. Our Moon orbits Earth, while Earth orbits the

Sun. The Moon’s phases as observed from Earth are the result of seeing different por-

tions of the lighted area of the Moon’s surface. The phases repeat in a cyclic pattern in

about one month.

1.1h  The apparent motions of the Sun, Moon, planets, and stars across the sky can be

explained by Earth’s rotation and revolution. Earth’s rotation causes the length of one

day to be approximately 24 hours. This rotation also causes the Sun and Moon to appear

to rise along the eastern horizon and to set along the western horizon. Earth’s revolution

around the Sun defines the length of the year as 365 1/4 days.

1.1i The tilt of Earth’s axis of rotation and the revolution of Earth around the Sun cause

seasons on Earth. The length of daylight varies depending on latitude and season.

1.1j The shape of Earth, the other planets, and stars is nearly spherical.

Standard 2:  Many of the phenomena that we observe on Earth involve interactions among components of air, water, and land.
Benchmarks:

2.1a  Nearly all the atmosphere is confined to a thin shell surrounding Earth. The atmos-

phere is a mixture of gases, including nitrogen and oxygen with small amounts of water

vapor, carbon dioxide, and other trace gases. The atmosphere is stratified into layers,

each having distinct properties. Nearly all weather occurs in the lowest layer of the

atmosphere.

2.1b As altitude increases, air pressure decreases.

2.1c The rock at Earth’s surface forms a nearly continuous shell around Earth called the

lithosphere.

2.1d The majority of the lithosphere is covered by a relatively thin layer of water called

the hydrosphere.

2.1e Rocks are composed of minerals. Only a few rock-forming minerals make up most

of the rocks of Earth. Minerals are identified on the basis of physical properties such as

streak, hardness, and reaction to acid.

2.1f Fossils are usually found in sedimentary rocks. Fossils can be used to study past

climates and environments.

2.1g The dynamic processes that wear away Earth’s surface include weathering and

erosion.

2.1h The process of weathering breaks down rocks to form sediment. Soil consists of

sediment, organic material, water, and air.

2.1i  Erosion is the transport of sediment. Gravity is the driving force behind erosion.

Gravity can act directly or through agents such as moving water, wind, and glaciers.

2.1j  Water circulates through the atmosphere, lithosphere, and hydrosphere in what is

known as the water cycle.

2.2i Weather describes the conditions of the atmosphere at a given location for a short

period of time.

2.2j Climate is the characteristic weather that prevails from season to season and year

to year.

2.2k The uneven heating of Earth’s surface is the cause of weather.

2.2l Air masses form when air remains nearly stationary over a large section of Earth’s

surface and takes on the conditions of temperature and humidity from that location.

Weather conditions at a location are determined primarily by temperature, humidity,

and pressure of air masses over that location.

2.2m Most local weather condition changes are caused by movement of air masses.

2.2n The movement of air masses is determined by prevailing winds and upper air currents.

2.2o Fronts are boundaries between air masses. Precipitation is likely to occur at these

boundaries.

2.2p High-pressure systems generally bring fair weather. Low-pressure systems usually

bring cloudy, unstable conditions. The general movement of highs and lows is from

west to east across the United States.

2.2q Hazardous weather conditions include thunderstorms, tornadoes, hurricanes, ice

storms, and blizzards. Humans can prepare for and respond to these conditions if given

sufficient warning.

2.2r Substances enter the atmosphere naturally and from human activity. Some of these

substances include dust from volcanic eruptions and greenhouse gases such as carbon

dioxide, methane, and water vapor. These substances can affect weather, climate, and

living things.

Standard 3: Matter is made up of particles whose properties determine the observable characteristics of matter and its reactivity.

Benchmarks:

3.1a Substances have characteristic properties. Some of these properties include color,

odor, phase at room temperature, density, solubility, heat and electrical conductivity,

hardness, and boiling and freezing points.

3.1b Solubility can be affected by the nature of the solute and solvent, temperature, and

pressure. The rate of solution can be affected by the size of the particles, stirring,

temperature, and the amount of solute already dissolved.

3.1c The motion of particles helps to explain the phases (states) of matter as well as

changes from one phase to another. The phase in which matter exists depends on the

attractive forces among its particles.

3.1d Gases have neither a determined shape nor a definite volume. Gases assume the

shape and volume of a closed container.

3.1e A liquid has definite volume, but takes the shape of a container.

3.1f A solid has definite shape and volume. Particles resist a change in position.

3.1g Characteristic properties can be used to identify different materials, and separate a

mixture of substances into its components. For example, iron can be removed from a

mixture by means of a magnet. An insoluble substance can be separated from a soluble

substance by such processes as filtration, settling, and evaporation.

3.1h Density can be described as the amount of matter that is in a given amount of

space. If two objects have equal volume, but one has more mass, the one with more

mass is denser.

3.1i Buoyancy is determined by comparative densities.

Distinguish between chemical and physical changes.

Major Understandings:

3.2a During a physical change a substance keeps its chemical composition and proper-

ties. Examples of physical changes include freezing, melting, condensation, boiling,

evaporation, tearing, and crushing.

3.2b Mixtures are physical combinations of materials and can be separated by physical

means.

3.2c During a chemical change, substances react in characteristic ways to form new

substances with different physical and chemical properties. Examples of chemical

changes include burning of wood, cooking of an egg, rusting of iron, and souring of

milk.

3.2d Substances are often placed in categories if they react in similar ways. Examples

include metals, nonmetals, and noble gases.
3.2e The Law of Conservation of Mass states that during an ordinary chemical reaction

matter cannot be created or destroyed. In chemical reactions, the total mass of the

reactants equals the total mass of the products. 

3.3a All matter is made up of atoms. Atoms are far too small to see with a light

microscope.

3.3b Atoms and molecules are perpetually in motion. The greater the temperature, the

greater the motion.

3.3c Atoms may join together in well-defined molecules or may be arranged in regular

geometric patterns.

3.3d Interactions among atoms and/or molecules result in chemical reactions.

3.3e The atoms of any one element are different from the atoms of other elements.

3.3f There are more than 100 elements. Elements combine in a multitude of ways to

produce compounds that account for all living and nonliving substances. Few elements

are found in their pure form.

3.3g The periodic table is one useful model for classifying elements. The periodic table

can be used to predict properties of elements (metals, nonmetals, noble gases).
Standard 4:  Energy exists in many forms, and when these forms change energy is conserved.
Benchmarks:

4.1d Different forms of energy include heat, light, electrical, mechanical, sound, nuclear,

and chemical. Energy is transformed in many ways.

4.1e Energy can be considered to be either kinetic energy, which is the energy of

motion, or potential energy, which depends on relative position.

4.2a Heat moves in predictable ways, flowing from warmer objects to cooler ones, until

both reach the same temperature.

4.2b Heat can be transferred through matter by the collisions of atoms and/or mole-

cules (conduction) or through space (radiation). In a liquid or gas, currents will facilitate

the transfer of heat (convection).

4.2c During a phase change, heat energy is absorbed or released. Energy is absorbed

when a solid changes to a liquid and when a liquid changes to a gas. Energy is released

when a gas changes to a liquid and when a liquid changes to a solid.

4.2d Most substances expand when heated and contract when cooled. Water is an

exception, expanding when changing to ice.

4.2e Temperature affects the solubility of some substances in water.

4.3a In chemical reactions, energy is transferred into or out of a system. Light, electric-
ity, or mechanical motion may be involved in such transfers in addition to heat.

4.4a Different forms of electromagnetic energy have different wavelengths. Some exam-

ples of electromagnetic energy are microwaves, infrared light, visible light, ultraviolet

light, X-rays, and gamma rays.

4.4b Light passes through some materials, sometimes refracting in the process.

Materials absorb and reflect light, and may transmit light. To see an object, light from

that object, emitted by or reflected from it, must enter the eye.

4.4c Vibrations in materials set up wave-like disturbances that spread away from the

source. Sound waves are an example. Vibrational waves move at different speeds in

different materials. Sound cannot travel in a vacuum.

4.4d Electrical energy can be produced from a variety of energy sources and can be

transformed into almost any other form of energy.

4.4e Electrical circuits provide a means of transferring electrical energy.

4.4f Without touching them, material that has been electrically charged attracts

uncharged material, and may either attract or repel other charged material.

4.4g Without direct contact, a magnet attracts certain materials and either attracts or

repels other magnets. The attractive force of a magnet is greatest at its poles.

4.5a Energy cannot be created or destroyed, but only changed from one form into

another.

4.5b Energy can change from one form to another, although in the process some energy

is always converted to heat. Some systems transform energy with less loss of heat than

others.

Standard 5:  Energy and matter interact through forces that result in changes in motion.
Benchmarks:

5.1a The motion of an object is always judged with respect to some other object or

point. The idea of absolute motion or rest is misleading.

5.1b The motion of an object can be described by its position, direction of motion, and speed.

5.1c An object’s motion is the result of the combined effect of all forces acting on the

object. A moving object that is not subjected to a force will continue to move at a con-

stant speed in a straight line. An object at rest will remain at rest.

5.1d Force is directly related to an object’s mass and acceleration. The greater the force,

the greater the change in motion.

5.1e For every action there is an equal and opposite reaction.

5.2a Every object exerts gravitational force on every other object. Gravitational force

depends on how much mass the objects have and on how far apart they are. Gravity is

one of the forces acting on orbiting objects and projectiles.

5.2b Electric currents and magnets can exert a force on each other.

5.2c Machines transfer mechanical energy from one object to another.

5.2d Friction is a force that opposes motion.

5.2e A machine can be made more efficient by reducing friction. Some common ways of

reducing friction include lubricating or waxing surfaces.

5.2f Machines can change the direction or amount of force, or the distance or speed of

force required to do work. 

5.2g Simple machines include a lever, a pulley, a wheel and axle, and an inclined plane.

A complex machine uses a combination of interacting simple machines, e.g., a bicycle.

