Curriculum Guide Grade 8

Intermediate Level Life, Physical and Earth

Intermediate Core Curriculum
Text Book Resources
Lab Activities, Demonstrations and Inquiry

STANDARD 4: The Living Environment

Students will understand and apply scientific concepts, principles, and theories pertaining to the physical

setting and living environment and recognize the historical development of ideas in science.

CELLS AND CELL PROCESSES

Major Understandings:

1.1a 

Living things are composed of cells. Cells provide structure and carry on major functions to sustain life. Cells are usually microscopic in size.

1.1b 

The way in which cells function is similar in all living things. Cells grow and divide, producing more cells. Cells take in nutrients, which they use to provide energy

for the work that cells do and to make the materials that a cell or an organism needs.

1.1c 

Most cells have cell membranes, genetic material, and cytoplasm. Some cells have a cell wall and/or chloroplasts. Many cells have a nucleus.

1.1d 

Some organisms are single cells; others, including humans, are multicellular.

1.1g

Multicellular animals often have similar organs and specialized systems for carrying out major life activities.

2.1d 

In asexual reproduction, all the genes come from a single parent. Asexually produced offspring are genetically identical to the parent.

1.1e 

Cells are organized for more effective functioning in multicellular organisms.

Levels of organization for structure and function of a multicellular organism include cells, tissues, organs, and organ systems.

4.4a 

In multicellular organisms, cell division is responsible for growth, maintenance, and repair. In some one-celled organisms, cell division is a method of asexual reproduction.

4.4b 

In one type of cell division, chromosomes are duplicated and then separated into two identical and complete sets to be passed to each of the two resulting cells. In this type of cell division, the hereditary information is identical in all the cells that result.

HEREDITY AND GENETICS

PERFORMANCE

INDICATOR 1.2

Key Idea 2:

Organisms inherit genetic information in a variety of ways that result in continuity of structure and function

between parents and offspring.

Introduction: Every organism requires a set of instructions for specifying its traits. This information is found in the

genes of cells. As organisms reproduce, these instructions are passed from one generation to the next.  Describe sexual and asexual mechanisms for passing genetic materials from generation to

generation.

Major Understandings:

2.1a 

Hereditary information is contained in genes. Genes are composed of DNA that

makes up the chromosomes of cells.

2.1b 

Each gene carries a single unit of information. A single inherited trait of an individual can be determined by one pair or by many pairs of genes. A human cell contains

thousands of different genes.

2.1c 

Each human cell contains a copy of all the genes needed to produce a human being.

2.1e 

In sexual reproduction typically half of the genes come from each parent. Sexually produced offspring are not identical to either parent.  Describe simple mechanisms related to the inheritance of some physical traits in offspring.

Major Understandings:

2.2a 

In all organisms, genetic traits are passed on from generation to generation.

2.2b

Some genes are dominant and some are recessive. Some traits are inherited by mechanisms other than dominance and recessiveness.

2.2c 

The probability of traits being expressed can be determined using models of genetic inheritance. Some models of prediction are pedigree charts and Punnett squares.

EVOLUTION

PERFORMANCE

INDICATOR 2.1

PERFORMANCE

INDICATOR 2.2

Key Idea 3:

Individual organisms and species change over time.

Introduction: Evolution is the change in a species over time. Millions of diverse species are alive today. Generally this diversity of species developed through gradual processes of change occurring over many generations. Species

acquire many of their unique characteristics through biological adaptation, which involves the selection of naturally occurring variations in populations (natural selection). Biological adaptations are differences in structures,

behaviors, or physiology that enhance survival and reproductive success in a particular environment.  Describe sources of variation in organisms and their structures and relate the variations to survival.

Major Understandings:

3.1a 

The processes of sexual reproduction and mutation have given rise to a variety of

traits within a species.

3.1b 

Changes in environmental conditions can affect the survival of individual organisms with a particular trait. Small differences between parents and offspring can accumulate in successive generations so that descendants are very different from their ances-

tors. Individual organisms with certain traits are more likely to survive and have offspring than individuals without those traits.

3.1c 

Human activities such as selective breeding and advances in genetic engineering may affect the variations of species.  Describe factors responsible for competition within species and the significance of that competition.

Major Understandings:

3.2a 

In all environments, organisms with similar needs may compete with one another for resources.

3.2b 

Extinction of a species occurs when the environment changes and the adaptive characteristics of a species are insufficient to permit its survival. Extinction of species is

common.  Fossils are evidence that a great variety of species existed in the past.

3.2c

Many thousands of layers of sedimentary rock provide evidence for the long history of Earth and for the long history of changing lifeforms whose remains are found in the rocks. Recently deposited rock layers are more likely to contain fossils resembling existing species.

3.2d Although the time needed for change in a species is usually great, some species of

insects and bacteria have undergone significant change in just a few years.

Key Idea 4:

    Energy exists in many forms, and when these forms change energy is conserved.

Introduction: An underlying principle of all energy use is the Law of Conservation of Energy. Simply stated, energy cannot be created or destroyed.  Energy can be transformed, one form to another. These transformations produce heat energy. Heat is a calculated value which includes the temperature of the material, the mass of the material, and the type of the material.  Temperature is a direct measurement of the average kinetic energy of the particles in a sample of material. It should be noted that temperature is not a measurement of heat.

Performance Indicator 4.1

Describe the sources and identify the transformations of energy observed in everyday life.

Major Understandings:

4.1a 

The Sun is a major source of energy for, Earth. Other sources of energy include nuclear and geothermal energy.

4.1b 

Fossil fuels contain stored solar energy and are considered nonrenewable resources.

They are a major source of energy in the United States. Solar energy, wind, moving water, and biomass are some examples of renewable energy resources.

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.

5.2d

Friction is a force that opposes motion.

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.

4.1d 

Different forms of energy include heat, light, electrical, mechanical, sound, nuclear, and chemical. Energy is transformed in many ways.

4.1c 

Most activities in everyday life involve one form of energy being transformed into another. For example, the chemical energy in gasoline is transformed into mechanical energy in an automobile engine. Energy, in the form of heat, is almost always one of the products of energy transformations.

Performance Indicator 4.5

Describe situations that support the principle of conservation of energy.

Major Understandings:

4.5a 

Energy cannot be created or destroyed, but only changed from one form into another.

4.5b

Energy can change from one form into another, although in the process some energy is always converted to heat. Some systems transform energy with less loss of heat than others.

Key Idea 5:

Energy and matter interact through forces that result in changes in motion.

Introduction: Examples of objects in motion can be seen all around us. These motions result from an interaction of energy and matter. This interaction creates forces (pushes and pulls) that produce predictable patterns of change.

Common forces would include gravity, magnetism, and electricity. Friction is a force that should always be considered in a discussion of motion.  When the forces acting on an object are unbalanced, changes in that object's motion occur. The changes could include a change in speed or a change in direction. When the forces are balanced, the motion of that object will remain unchanged. Understanding the laws that govern motion allows us to predict these changes in motion.

Describe different patterns of motion of objects.

Major Understandings:

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 constant 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.

Performance Indicator 5.2

Observe, describe, and compare effects of forces (gravity, electric current, and magnetism) on the motion of objects.
Major Understandings:

5.2b 

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

5.2c 

Machines transfer mechanical energy from one object to another.

5.2e 

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.

2.1j 

Water circulates through the atmosphere, lithosphere, and hydrosphere in what is known as the water cycle.

Major Understandings:

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

2.2n 

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

2.2i 

Weather describes the conditions of the atmosphere at a given location for a short period of time.

2.2l 

Air masses form when air remains nearly stationary over a large section of Earths 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.

2.2o 

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

PERFORMANCE

INDICATOR 2.2

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.

2.2p 

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.

2.2j 

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

to year.

2.2k 

The uneven heating of Earths surface is the cause of weather.
Glencoe-Science

Life’s Structure and Function

Glencoe-Science

Motion, Forces and Energy

Glencoe-Science

The Air Around You


Weather and Climate
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