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Life Sciences

Standard 4: Understands the principles of heredity and related concepts

SC7A.4.1  Knows that reproduction is a characteristic of all living things and is essential 

                  to the continuation of a species.
· Some organisms reproduce asexually, others reproduce sexually, and some can reproduce both sexually and asexually.
· Knows that for sexually reproducing organisms, a species comprises all organisms that can mate with one another to produce fertile offspring.
SC7A.4.2  Understands asexual reproduction.
· There are many methods of asexual reproduction including binary fission, 

            budding, and regeneration.
· In asexual reproduction, all of the genetic material comes from only one 

            parent.
· Asexual reproduction results in offspring that are identical to the parent 


organism.
SC7A.4.3  Understands sexual reproduction.
· In sexual reproduction, half of the genes come from each parent, so the 

            offspring is never identical to either of its parents.  This allows for greater 


genetic diversity.

· The male sex cell is the sperm and the female sex cell is the egg.

· The union of a sperm and egg cell results in fertilization.

· Fertilization and/or development in organisms may be internal or                 

            external, depending on the species.
· In humans, the fertilized egg grows into tissue which develops into organs 

                        and organ systems before birth.
SC7A.4.4  Knows that heredity information is contained in genes.

· Genes are composed of DNA, and make up the chromosomes of cells.
· Each gene carries a single unit of information.
· Human cells contain a copy of the thousands of genes needed to make up 

            a human body.

· Some genes are dominant and some genes are recessive.

· Some traits are inherited by methods other than dominant and recessive genes.

SC7A.4.5  Knows that the characteristics of an organism can be described in terms of a 

               combination of traits.
· Some traits are inherited and others result from interactions with the environment.
· In all organisms, genetic traits are passed on from generation to generation.
· Design and use a Punnett square or a pedigree chart to predict the probability of certain traits.
Standard 5: Understands the structure and function of cells and organisms

SC7A.5.1  Knows that all organisms are composed of cells, which are the fundamental

               units of life.
· Organisms can be either unicellular or multicelluar.
· Cells provide structure and carry on major functions to sustain life.
· Cells are usually microscopic in size.
· All cells have cell membranes, genetic material, and cytoplasm.

· Understands the differences between bacterial, plant, and animal cells.

SC7A.5.2  Understands the cell processes.

· Many materials enter and leave the cell by diffusion – the movement of

             molecules from a area of high concentration to a area of low 

             concentration.

· Osmosis is the diffusion of water.

· Larger molecules are transported into or out of the cell by active transport.

· Cellular respiration occurs when the mitochondria of cells combine food 

              with oxygen to produce the energy needed by the organism.

· Photosynthesis occurs in the chloroplasts of plant cells when the energy 

            from sunlight is converted into glucose.

· Body cells reproduce by cell division, while the process of meiosis creates the sex cells.

SC7A.5.3  Knows the levels of organization in organisms including the structure and 

    function at each level.

· 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, organ systems, and organisms.
· Identify structure and function relationships in organisms.
· Tissues, organs and organ systems help to provide all cells with nutrients, oxygen, and waste removal.
· Multicellular organisms often have similar organs and specialized systems for carrying out major life activities.
SC7A.5.4  Understands the organized groups of tissues responsible for a plant’s life 

    activities.
· Most plants have roots, stems, and leaves, each serving a specific function in the survival of the plant.

· Plants can use different methods of reproduction, including spore formation (asexual) and cones and flowers (sexual).

· In seed-bearing plants, seeds contain stored food for early development.
SC7A.5.5  Provides evidence that green plants make food and explains the significance 

      of this process to other organisms.
· Producers/autotrophs, such as green plants, use light energy to make their food by the process of photosynthesis.
· Using the sun’s energy, autotrophs convert carbon dioxide and water into a simple sugar that stores chemical energy.
· Green plants/autotrophs are the producers of food which is used directly or indirectly by consumers/heterotrophs.
SC7A.5.7  Knows that organisms have a great variety of body plans and internal 

                  structures that serve specific functions for survival. 

· Understands the structure of a bacterial cell and how it can affect other organisms.

· Understands how the different structures of protists, such as the euglena, paramecium, and amoeba, help them to survive as single celled organisms.

· Understands how the different structures of fungi, including mushrooms, molds, and yeasts, help them to survive and reproduce.

· Knows that the plant kingdom is divided into smaller groups based on differences in physical structure.

SC7A.5.8  Knows how an organism's ability to regulate its internal environment enables 

               the organism to obtain and use resources, grow, reproduce, and maintain stable 

               internal conditions while living in a constantly changing external environment.
· Homeostasis involves sensing the internal environment and changing physiological activities to keep conditions within the range required for survival.

· Body regulation includes a variety of nervous and hormonal feedback systems.
· Metabolism is the sum of all chemical reactions in an organism and can be influenced by hormones, exercise, diet and aging.
SC7A.5.9  Knows that organisms can react to internal and environmental stimuli through 

               behavioral response which may be determined by heredity or from past 

               experience.
· Plants have tissues and organs that react to light, water, and other stimuli.
· Animals have nervous systems that process and store information from the environment.
· The survival of an organism depends on its ability to sense and respond to its external environment.
SC7A.5.10  Knows that disease in organisms can be caused by intrinsic failures of the 

               system or infection by other organisms.
· Disease breaks down the structures or functions of an organism.  The results could be immediate or may not appear for years.

· Specialized cells protect the body from infectious disease by identifying and destroying microbes that enter the body.
· Cancers are a result of abnormal cell division.
· Contraction of infectious disease and personal behaviors, such as ingestion of toxic substances and some dietary habits, may interfere with an organism’s dynamic equilibrium.
· The structure of viruses enable them to invade cells and cause disease.
Standard 6: Understands relationships among organisms and their physical environment.

SC7A.6.1  Describe the flow of energy and matter through food chains and food webs.

· Energy flows through ecosystems in one direction, usually from the sun, 

            through producers to consumers and then to decomposers.  
· Interpret and/or illustrate the energy flow in a food chain, energy 
pyramid, or food web.
· Food webs identify feeding relationships among producers, consumers, 

            and decomposers in an ecosystem.
· Understands the differences between herbivores, carnivores, omnivores, 

            and decomposers.

· Matter is transferred from one organism to another and between organisms 

            and their physical environment.  Water, nitrogen, carbon dioxide, and 

            oxygen are examples of substances cycled between the living and 

            nonliving environment.

SC7A.6.2  Describe how living things depend on the living and nonliving environment 

       for their survival.

· Understands the meaning of population, community, and ecosystem.
· Knows factors that affect the number and types of organisms an ecosystem can support, including competition and availability of resources.

· Relationships among organisms may be competitive, harmful, or 
beneficial.  Some species have adapted to be dependent upon each other with the result that neither could survive alone.

· Understands how matter is recycled within ecosystems.
SC7A.6.3  Describe the effects of environmental changes on humans and other

    populations.

· Overpopulation by any species impacts the environment due to the 

            increased use of resources.

· The survival of living things on our planet depends on the conservation 

            and protection of Earth’s resources.

Standard 7: Understands biological evolution and the diversity of life.
SC7A.7.1  Knows basic ideas related to biological evolution.
· Biological adaptations, such as changes in structure, behavior, or physiology, allow some species to enhance their reproductive success and survival in a particular environment.
· 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 ancestors.
· Individual organisms with certain traits are more likely to survive and have offspring than individuals without those traits.
SC7A.7.2  Knows evidence that supports the idea that there is unity among organisms

               despite the fact that some species look very different.
· Similarity of internal structures and chemical processes in different organisms.
· Evidence of common ancestry.
SC7A.7.3  Knows ways in which living things can be classified.
· Biological classification systems are arranged from general (domain) to specific (species).
· The three domains include Bacteria, Archaea, and Eukarya.
· The major kingdoms include Protista, Fungi, Plants, Archaeabacteria, Eubacteria, and Animals.
· A species is made up of organisms that are able to interbreed to produce viable offspring.
· Living things are classified by shared characteristics including internal and external features.
· Classify living things according to a student-generated scheme and an established scheme.
Physical Sciences

Standard 8: Understands the structure and properties of matter.
SC8A.8.1  Knows the composition of matter.
· Matter is composed of elements that are made of small particles called atoms. 

· All living and nonliving material is composed of these elements or combinations of these elements.

· Observe and describe various physical properties of matter.
· Some of these properties include color, odor, phase at room temperature, density, solubility, heat and electrical conductivity, hardness, and boiling and freezing points.
· Determine the density of liquids, and regular and irregular-shaped solids.
· Determine the volume of a regular and irregular-shaped solid, using water displacement.
· Use the periodic table to predict properties of elements and the behavior of atoms.
· Using the periodic table, identify an element as a metal, nonmetal, or noble gas.
· Few elements are found in their pure form.
· All living and nonliving substances are composed of compounds.
· Characteristic properties can be used to:

· Determine the identity of an unknown element, using physical and chemical properties.
· Separate the parts of a mixture using appropriate resources.
· Identify substances as acids, bases, or salts.
· Classify mixtures as homogeneous or heterogeneous.
· Distinguish between different types of mixtures.
SC8A.8.2  Knows the atomic theory.
· Composition of the atom.
·  Historic models of the atom to the most recently accepted model.
SC8A.8.3  Knows the behavior of matter.
· Matter and energy are conserved in chemical changes. 
· Know that chemical reactions are endothermic or exothermic.

· Know that energy is stored within chemical bonds.

· Elements combine in a multitude of ways to produce compounds based on their electron configuration.
· Know and understand how covalent bonds form.
· Distinguish between ionic and covalent bonds.
· The motion of particles explains the phases (states) of matter as well as changes from one phase to another.
· Distinguish between chemical and physical changes.
Standard 10: Understands forces and motion

SC8A.10.1 Understands the forces responsible for motion. 
· Understands Newton’s three Laws of Motion.
· Determines the speed and acceleration of a moving object.
· Can distinguish between kinetic and potential energy.
· Calculates and describes motion.
SC8A.10.2  Understands different types of forces and their effects. 
· Understands the relationship between gravity and weight.
· Gravitational force is dependant on the mass of an object and the distance between objects.
· Understands the difference between mass and weight.
· Knows that friction is a force that opposes motion.
Nature of Science

Standard 11: Understands the nature of scientific knowledge.
SC7.11.1 Knows that an experiment must be repeated many times and yield consistent results before the results are accepted as correct.
SC7.11.2 Understands the nature of scientific explanations. 
· Use of logically consistent arguments.
· Emphasis on evidence.
· Use of scientific principles, models, and theories.
· Acceptance or displacement of explanations based on new scientific evidence.
SC7.11.3 Knows that all scientific ideas are tentative and subject to change and 

     
     improvement in principle.
SC7.11.4 Knows that for most core ideas in science there is much experimental and observational confirmation.
Standard 12: Understands the nature of scientific inquiry.
SC7.12.1  Knows that there is no fixed procedure called "the scientific method," but that 

investigations involve systematic observations, multiple trials, carefully collected relevant evidence, logical reasoning, and some imagination in developing hypotheses and explanations.
SC7.12.2  Designs and conducts a scientific investigation.
· Formulates hypotheses.
· Designs and executes investigations.
· Interprets data.
· Synthesizes evidence into explanations.
· Proposes alternative explanations for observations.
· Critiques explanations and procedures.
· Identifies dependent (responding) and independent (manipulated) variables, constants, and experimental groups vs. control groups.
SC7.12.3  Uses appropriate tools (including computer hardware and software) and 

                 techniques to gather, analyze, and interpret scientific data.
· Manipulate a compound microscope to view microscopic objects.
· Determine the size of a microscopic object, using a compound microscope.
· Prepare a wet mount slide.
· Use appropriate staining techniques.
· Develops and uses a dichotomous key.

· Safely and accurately uses a:

· metric ruler

· stopwatch

· graduated cylinder

· spring scale

Standard 13: Understands the scientific enterprise.
SC7.13.1  Knows that people of all backgrounds and with diverse interests, talents, 

                 qualities, and motivations engage in fields of science and engineering; some of 

                 these people work in teams and others work alone, but all communicate 

                 extensively with others.
SC7.13.2  Knows that the work of science requires a variety of human abilities, qualities,

                 and habits of mind.
· reasoning

· insight

· energy

· skill

· creativity

· intellectual honesty

· tolerance of ambiguity

· skepticism

· openness to new ideas

SC7.13.4  Understands ethics associated with scientific study.
· Potential subjects must be fully informed of the risks and benefits associated with the research and their right to refuse to participate.
· Potential subjects must be fully informed of possible risks to community and property.
SC7.13.5  Knows that throughout history, many scientific innovators have had difficulty 

                 breaking through accepted ideas of their time to reach conclusions that are now 

                 considered to be common knowledge.
SC7.13.6  Knows ways in which science and society influence one another.
· Scientific knowledge and the procedures used by scientists influence the way many individuals think about themselves, others, and the environment.
· Societal challenges often inspire questions for scientific research.
· Social and economic forces strongly influence which science research programs are pursued and funded.

Reasoning and Inquiry Skills

Classifying – arranging or distributing objects, event, or information representing objects or events in classes according to some method or system

Comparing and contrasting – identifying similarities and differences between or among objects, events, data, systems, etc.

Generalizing – drawing general conclusions from particulars

Inferring – drawing a conclusion based on prior experiences

Making decisions – identifying alternatives and choosing a course of action from among the alternatives after basing the judgment for the selection on justifiable reasons

Predicting – making a forecast of future events or conditions expected to exist

Communicating and Representation Skills


Oral Observations – playing a variety of roles in group discussions and asking questions to seek elaboration and clarification of ideas


Written Observations – presenting information in ways appropriate to a given task


Graphic Representations – using a range of equipment and software to integrate several forms of information in order to create good-quality audio, video, graphic, or text-based presentations

Collaboration and Connections Skills


Working Effectively – contributing to the work of a brainstorming group, laboratory partnership, cooperative learning group, or project team; planning procedures; identifying and managing responsibilities of team members; and staying on task, whether working alone or as part of a group

Presenting Results – using a variety of media to present the solution and to communicate the results

Self-regulation Skills 


Investment in Learning – actively participates in lessons, engages in the learning process, identifies and uses necessary resources, develops a positive work ethic with consistent quality of work, uses time wisely, and demonstrates age-appropriate independence


Responsibility – comes with appropriate materials, respects rights of others to learn, completes work promptly, and utilizes an organizational system




INQUIRY AND PROCESS SKILLS 


BASED ON ALL STANDARDS
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