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Biology Level I
28 Benchmarks
Life Sciences
Standard 5: Understands the principles of heredity and related concepts.
SC10.5.1
Knows the properties of DNA and its role in specifying the characteristics of an organism.

· Chemical 

· Structural

· Central Dogma of Molecular biology

SC10.5.2
Knows ways in which genes may be recombined to create genetic variation within a species

· Meiosis
· Fertilization

· Selective Breeding

SC10.5.3
Knows that new heritable characteristics can result from mutations of genes in an organism’s sex cells.

SC10.5.4
Knows that mutations and new gene combinations may have positive, negative, or no effects on the organism.
SC10.5.5
Understands the concepts of Mendelian genetics.
· Segregation

· Independent Assortment

· Dominant, Recessive traits

SC10.5.6
Knows basics of molecular genetics.

· Sex-linked

· Incomplete dominance

· Codominance

· Polygenes
· Multiple Alleles

SC10.5.7
Knows the application of molecular genetics to genetic engineering.

Standard 6: Understands the structure and function of cells and organisms.
SC10.6.1
Understands the characteristics of prokaryotic vs. eukaryotic cells.

· Nucleus/Nuclear Area

· Structure of the chromosome(s)
SC10.6.2
Knows the structures of different types of eukaryotic cell parts and the functions they perform.

· Organelles

· Membranes

· Cytoplasm

SC10.6.3
Understands chemical reactions involved in cellular functions.
· Oxidation/Reduction

· Dehydration Synthesis/Hydrolysis

· Enzymes

SC10.6.4
Understands cellular transport mechanisms.
· Active Transport

· Passive Transport

SC10.6.5
Understands the processes of photosynthesis in photoautotrophs and respiration in all cells 
· Carbohydrate production

· Production of ATP

SC10.6.6
Knows that proteins regulate cell functions.
· Enzymes
· Regulating proteins

SC10.6.7
Knows that the complexity and organization of organism accommodates the need for obtaining, transforming, transporting, releasing, and eliminating the matter and energy used to sustain the organism.

SC10.6.8
Understands the processes of cell division and differentiation 
· Meiosis

· Mitosis

· Embryonic development

· Differentiation- cells, tissues, organs, organ systems, organism

SC10.6.9
Knows the structures and functions of proteins and how they are made 
· Amino acids, polypeptides

· Transcription

· Translation

Standard 7: Understands relationships among organism and their physical environment.
SC10.7.1
Knows the characteristics of life and levels of organization.

· Atom through biosphere

SC10.7.2
Knows how the interrelationships and interdependencies among organism generate stable ecosystems that fluctuate around a state of rough equilibrium.
· Food webs

· Biotic and abiotic factors

· Carrying capacity

· Population growth curves

· Limiting factors

SC10.7.3
Knows that as matter and energy flow through different levels of organization in and between living systems and the physical environment.
· Trophic levels

· Biogeochemical cycles

SC10.7.4
Knows that because all matter tends toward more disorganized states, living systems require a continuous input of energy to maintain their chemical and physical organizations.

· Producer/Consumer/Decomposer

SC10.7.5
Knows ways in which humans can alter the equilibrium of ecosystems, causing potentially irreversible effects.
Standard 8: Understands biological evolution and the diversity of life.

SC10.8.1
Understands that species change over time.
· Evolution

SC10.8.2
Understands the concept of natural selection.

· Adaptations

SC10.8.3
Understands how the concepts of evolution and heredity account for changes in species and the diversity of species.
SC10.8.4
Understands system of biological classification.

· Taxonomy

· Dichotomous key

Nature of Science
Standard 12: Understands the nature of scientific knowledge and inquiry. 

SC10.12.1
Knows the procedures involved in scientific investigations

· Identify a topic for scientific inquiry

· Form a testable hypothesis

· Identifies and clarifies the methods, controls and variables

· Record and analyze data 

· Evaluate experimental results

SC10.12.2
Evaluate the results of scientific investigations, experiments, observations, theoretical and mathematical models, and explanations proposed by other scientists

· Spontaneous generation experiments

· Nature of DNA

SC10.12.3
Uses technology and mathematics to perform accurate scientific investigations and communications 

· Compound Microscope/Stereoscope

· Graphing
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