	Science SOL Institutes	Living Systems


	Grade K
	

	Grade One
	

	Grade Two
	2.5	The student will investigate and understand that living things are part of a system. Key concepts include
a)	living organisms are interdependent with their living and nonliving surroundings;
b)	an animal’s habitat includes adequate food, water, shelter or cover, and space;
c)	habitats change over time due to many influences; and
d)	fossils provide information about living systems that were on Earth years ago.


	Grade Three
	3.5	The student will investigate and understand relationships among organisms in aquatic and terrestrial food chains. Key concepts include
a)	producer, consumer, decomposer;
b)	herbivore, carnivore, omnivore; and
c)	predator and prey.


	
	3.6	The student will investigate and understand that ecosystems support a diversity of plants and animals that share limited resources. Key concepts include
a)	aquatic ecosystems;
b)	terrestrial ecosystems;
c)	populations and communities; and
d)	the human role in conserving limited resources.


	Grade Four
	4.5	The student will investigate and understand how plants and animals, including humans, in an ecosystem interact with one another and with the nonliving components in the ecosystem. Key concepts include
a)	plant and animal adaptations;
b)	organization of populations, communities, and ecosystems and how they interrelate;
c)	flow of energy through food webs;
d)	habitats and niches;
e)	changes in an organism’s niche at various stages in its life cycle; and
f)	influences of human activity on ecosystems.


	Grade Five
	5.5	The student will investigate and understand that organisms are made of one or more cells and have distinguishing characteristics that play a vital role in the organism’s ability to survive and thrive in its environment. Key concepts include
a)	basic cell structures and functions;
b)	classification of organisms using physical characteristics, body structures, and behavior of the organism; and
c)	traits of organisms that allow them to survive in their environment.


	Grade Six
	6.7	The student will investigate and understand the natural processes and human interactions that affect watershed systems. Key concepts include
a) the health of ecosystems and the abiotic factors of a watershed;
b) the location and structure of Virginia’s regional watershed systems;
c) divides, tributaries, river systems, and river and stream processes;
d) wetlands;
e) estuaries;
f) major conservation, health, and safety issues associated with watersheds; and
g) water monitoring and analysis using field equipment including hand-held technology.


	Life Science
	LS.2	The student will investigate and understand that all living things are composed of cells. Key concepts include
a) cell structure and organelles; 
b) similarities and differences between plant and animal cells;
c) development of cell theory; and
d) cell division.


	
	LS.3	The student will investigate and understand that living things show patterns of cellular organization. Key concepts include
a) cells, tissues, organs, and systems; and
b) patterns of cellular organization and their relationship to life processes in living things. 


	
	LS.4	The student will investigate and understand how organisms can be classified. Key concepts include
a) the distinguishing characteristics of domains of organisms;
b) the distinguishing characteristics of kingdoms of organisms; 
c) the distinguishing characteristics of major animal phyla and plant divisions; and
d) the characteristics that define a species. 


	
	LS.6	The student will investigate and understand that organisms within an ecosystem are dependent on one another and on nonliving components of the environment. Key concepts include
a) the carbon, water, and nitrogen cycles;
b) interactions resulting in a flow of energy and matter throughout the system;
c) complex relationships within terrestrial, freshwater, and marine ecosystems; and
d) energy flow in food webs and energy pyramids.


	
	LS.7	The student will investigate and understand that interactions exist among members of a population. Key concepts include
a) competition, cooperation, social hierarchy, territorial imperative; and
b) influence of behavior on a population.


	
	LS.8	The student will investigate and understand interactions among populations in a biological community. Key concepts include
a) the relationships among producers, consumers, and decomposers in food webs;
b) the relationship between predators and prey;
c) competition and cooperation;
d) symbiotic relationships; and
e) niches.


	
	LS.9	The student will investigate and understand how organisms adapt to biotic and abiotic factors in an ecosystem. Key concepts include
a) differences between ecosystems and biomes;
b) characteristics of land, marine, and freshwater ecosystems; and
c) adaptations that enable organisms to survive within a specific ecosystem.


	
	LS.10	The student will investigate and understand that ecosystems, communities, populations, and organisms are dynamic, change 
	over time, and respond to daily, seasonal, and long-term changes in their environment. Key concepts include 
a) phototropism, hibernation, and dormancy;
b) factors that increase or decrease population size; and
c) eutrophication, climate changes, and catastrophic disturbances.


	
	LS.11	The student will investigate and understand the relationships between ecosystem dynamics and human activity. Key concepts include
a) food production and harvest;
b) change in habitat size, quality, or structure;
c) change in species competition;
d) population disturbances and factors that threaten or enhance species survival; and 
e) environmental issues.


	
	LS.12	The student will investigate and understand that organisms reproduce and transmit genetic information to new generations. Key concepts include
a) the structure and role of DNA; 
b) the function of genes and chromosomes;
c) genotypes and phenotypes;
d) characteristics that can and cannot be inherited;
e) genetic engineering and its applications; and
f) historical contributions and significance of discoveries related to genetics.


	Physical Science
	

	
	ES.9	The student will investigate and understand that many aspects of the history and evolution of Earth and life can be inferred by studying rocks and fossils. Key concepts include
a) traces and remains of ancient, often extinct, life are preserved by various means in many sedimentary rocks;
d) 	rocks and fossils from many different geologic periods and epochs are found in Virginia.


	Earth Science
	ES.10	The student will investigate and understand that oceans are complex, interactive physical, chemical, and biological systems and are subject to long- and short-term variations. Key concepts include	
b) 	importance of environmental and geologic implications;
c) 	systems interactions;
e) 	economic and public policy issues concerning the oceans and the coastal zone including the Chesapeake Bay.


	Biology
	BIO.3	The student will investigate and understand relationships between cell structure and function. Key concepts include
a) evidence supporting the cell theory;	
b) characteristics of prokaryotic and eukaryotic cells; 
c) similarities between the activities of the organelles in a single cell and a whole organism; 
d) the cell membrane model; and
e) the impact of surface area to volume ratio on cell division, material transport, and other life processes.	


	
	BIO.4	The student will investigate and understand life functions of Archaea, Bacteria and Eukarya. Key concepts include	
a) comparison of their metabolic activities;
b) maintenance of homeostasis;
c) how the structures and functions vary among and within the Eukarya kingdoms of protists, fungi, plants, and animals, including humans;
d) human health issues, human anatomy, and body systems;
e) how viruses compare with organisms; and
f) evidence supporting the germ theory of infectious disease.


	
	BIO.5	The student will investigate and understand common mechanisms of inheritance and protein synthesis. Key concepts include
a) cell growth and division;
b) gamete formation;
c) cell specialization;
d) prediction of inheritance of traits based on the Mendelian laws of heredity;
e) historical development of the structural model of DNA; 
f) genetic variation;
g) the structure, function, and replication of nucleic acids;
h) events involved in the construction of proteins;
i) use, limitations, and misuse of genetic information; and
j) exploration of the impact of DNA technologies.


	
	BIO.6	The student will investigate and understand bases for modern classification systems. Key concepts include
a) structural similarities among organisms;
b) fossil record interpretation;
c) comparison of developmental stages in different organisms;
d) examination of biochemical similarities and differences among organisms; and
e) systems of classification that are adaptable to new scientific discoveries.


	
	BIO.8	The student will investigate and understand dynamic equilibria within populations, communities, and ecosystems. Key concepts include
a) interactions within and among populations including carrying capacities, limiting factors, and growth curves;
b) nutrient cycling with energy flow through ecosystems;
c) succession patterns in ecosystems;
d) the effects of natural events and human activities on ecosystems; and 
e) analysis of the flora, fauna, and microorganisms of Virginia ecosystems. 


	Chemistry
	

	Physics
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