Life Science Cumulative Review

L1 - Classification and Kingdoms

S7L1. Obtain, evaluate, and communicate information to investigate the
diversity of living organisms and how they can be compared scientifically.

o. Develop and defend o model that categorizes organisms based on
common characteristics.

b. Evaluate historical models of how organisms were clossified based on
physical characteristics and how that led o the six kingdom system
(currently archaea, bacteria, protists, fungi, plants, and animals).
(Clarification statement: This includes common examples and
characteristics such as, but not limited to prokaryotic, eukaryotic,
unicellular, multicellular, asexual reproduction, autotroph, heterotroph,
and unique cell structures. Modern classification will be addressed in high
school.)

e Linnaeus - binomial nomenclature (2 name—-system, scientific name
Genus species or Genus species)
e based on Latin
e Domain, Kingdom, Phylum, Class, Order, Family, Genus, species
o Kingdom most broad
o Species most specific
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The minion has one aye
Tre minion has two eyes

The minion is smiling
The minion is rot smilng

The minion has a toothy smile
The minion Is rot showing teath

The minion is nding on a rocxet
The minion is standing

The minion is looking at you.
The minion is working

The minion Is saluting.
The minion has Ns Yinger on his chin,..,,

The minion has both hands up
The minion has one hand up.

The minion Is smilirg
The minion is frowning

The minion has hes lett hano up
The minion has his right hand up.

o More groups organisms have in common, the more closely related they are

e 3 Domains - Archae, Bacterio, Eukarya (ABE)

e ( Kingdoms - Archoebacteria, Eubacterio, Protista, Fungi, Plantae, Animalia
e All bacteria are prokaryotic (no membrane—bound nucleus), all others are eukaryotic

o *xremember pro = no, eu = do* *
e placement into kingdoms based on CAN
o cell type (prokaryote/eukaryote)
o ability o make food (autotroph/heterotroph)
o number of cells (unicellular/multicellular)
e dichotomous keys (see diagram on right)

L2 — Cells and Cell Processes

Animal
S7L2. Obtain, evaluate, and communicate
information fo construct scientific
explanations to describe how cell
structures, cells, tissues, organs, ond organ
systems interact to maintain the basic
needs of organisms.
a. Develop a model and construct an
explanation of how cell structures
(specifically the nucleus, cytoplasm,
cell membrane, cell wall, chloroplasts,
lysosome, and mitochondria) contribute
to the function of the cell as a system
in obtaining nutrients in order to grow,
reproduce, moke needed materials,

* Lysosomes

* Many small
vacuoles

* Nucleusis
usually in
the center

* Rounded
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Ribosomes
ER
Rough * Cell Walls
*  Smooth
Vacuoles * One Large Central
Nucleus

Nuclear Membrane
Cell Membrane
Cytoplasm

Golgi Apparatus

e Usually
rectangular-ish

ond process waste. (Clarification statement: The intent is for students to demonstrate how the component
structures of the cell interact and work together to allow the cell as a whole to carry out various processes. Additional

structures, beyond those listed, will be addressed in high school Biology.)

Vacuole

* Nucleusis usually
pushed to the side

b. Develop and use a conceptual model of how cells are organized into tissues, tissues into orgons, organs into

systems, and systems into organisms.




. .. Animal Plant
c.  Construct an argument that systems Cell part Function / Description cell cell
of the body (Cardiovascular, Excretory, el eaulates whot enfers and
Digestive, Respiratory, Muscular, Nervous, embrane leogves the cell X X
ond Immune) interact with one another to T o p—
carry out life processes. (Clarification Cell wall provi efgf r|9|+ S J:uc ure X
statement: The emphasis is not on learning Squo,r proJr.e(.: icon 5
individual structures and functions Nucleus f_ﬁn “(l)oms' 9?“? Jlrliw n o:;mo lon = X X
associated with each system, but on how : : € brain’ of e ce€
systems interact to support life processes) | Mifochondrion eherg\/f respur?’rﬁn - Jr:"’e X X
“powerhouse” of the ce
e Cell Theory Chloroplost used in photosynthesis X
o Alllife forms are made of cells ol c o —~
o The cellis the smallest unit of o9l packages & ships materials X X
life apparotus throughout the cell
o Allcells come from pre-existing Ribosomes where proteins are assembled X X
cells _ Endoplosmic | chemical reactions take place
e Levels of Organization in multicellular NAOPIOSMIC | pere - 2 types - rough ER and
organisms: cells, tissues, organs, organ reficulum smooth ER X X
systems, organisms . . . o
Ve gor _ Centrioles involved in cell division X
e Active vs passive transport: active uses —
cellular energy tfo move materials across Vacuole for storage of materials in cell X X
o Membrane ;mall -vesicles, large — vacuoles
e Diffusion - movement from H to L Nucleolus in the nucleus, gssemb\y of ¥ ¥
concentration ribosomes begins here
e Osmosis - movement of H,0 across a Cytoplasm squishy stuff in cell where ¥ ¥
membrane orgonelles are found
L . Lysosomes digestion of materials - the
e Cellular respiration (02 + sugar in, Ho0 + . ; X
stomach” of the cell
CO;z out, energy released)
e Photosynthesis (H,0 + COz in, O, + sugar, energy stored)
L3 - Inheritance of Traits System Major structures Functions
. . . . Circulatory Heart, blood vessels, blood (cardiovascular) | Transports nutrients, wastes, hormones, and gases
S7L3. Obtain, evaluate, and communicate information to lymphnodes and vessels, mph iymphiatic)
eprin how orgonisms reprodu;e eiﬂner;exuo“y or Digestive Mouth, throat, esophagus, . Extracts and absorbs nutrients from food;
asexually and transfer genetic information to stomach, liver, pancrsas, removes wastes; maintains water and
A , , A iy rea. v
determine the traits of their of fspring. Srowl oo oot aaines chimion balencss
a. Construct an explanation supported with Endocrine: || |Hypothalamus, pluitary. p R pereturg, metabols
. . . and many other endocrine glands development, and reproduction; maintaing
scientific evidence of the role of genes ond homeostasis; fequlates other organ systems
Chromosomes n +h€ process OF mheru’rmg a Excretory Kidneys, urinary bladder, ureters, urethra, Removes wastes from blod: regulates concentration
specific trait. skin, lungs of body fluids
b' Develop Ond use a MOdel to describe hOW Immune White blood cells, lymph nodes Defends against pathegens and disease
asexual reproduction can result in of fspring with and vessels, skin
identical geneﬁc information while sexual Integumentary | Skin, nails, hair Protects against injury, infection, and fluid
reproduction results in genetic variation. josa:heips e ot body leTossiue
(Clori‘FiCQ‘HOh S‘I’O‘l'emer\‘l’i Models Could iY\ClUde, bu‘l‘ Muscular Skeletal, smooth, and cardiac Moves limbs and trunk; moves substances
L . le ti b h body; i s nd
are not limited to, the use of monohybrid Punnett AL through'body; protides structure and support
squares 1o demonstrote the her|+ob|l|+\/ of genes Nervous Brain, spinal cord, v Regulates behavior; maintains homeostasis; regulates
. . T . . . nerves, sense organs i other organ systems; controls sensory and
ond the resulting genetic variation, identification ‘s | motor tunctions
OF heferozygous OY\C‘ hOTY\OZ\{QOUS, Ohd Reproductive | Testes, penis (in males); Produces gametes and offspring
comparison of genotype vs. phenotype.) ovaries, uterus, breasts (in females)
Termg -|-o know Respiratory Lungs, nose, mouth, trachea Moves air into and out of lungs; controls gas
D N 1_ T R N 1_ exchange between blood and lungs
ominon ecessive ,
. Skeletal Benes and joints e Protects and supports the body and organs; interacts
Homozygous/purebred Heferozygous/h\/brld /: / with skeletal muscles, produces red blood cells,
TT or 1‘1‘ T‘f‘ V white bloed cells, and platelets
Genotype Tt Phenotype ftall .
Mi’rc\)lzis Mei\éZis c. Ask questions to gather and — P
Diolod Haoloid synthesize information about the — \
5 E%H 5 Cﬁ_ o ways humans influence the S R
rovooimy unnetT square inheritance of desired traits in \ GK\G
Trait Allele organisms through selective \ S\ 2
Mu+o1‘|pr\ _ Selective 'breedmg breeding. (Clarification statement: \ Q\ﬂ\ \
Genetic engineering Codominance The element is specifically in \ L/’({{\'SW"
Incomplete ) g . § b
p Multiple alleles reference to artificial selection and Rt
dominance the ways in which it is

fundamentally dif ferent than natural selection.)
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o ii
A I*1A or 1A I
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S7LY. Obtain, evaluate, and communicate information to examine the

. . . . . Quaternary Consumers
interdependence of organisms with one another and their environments.

(eat tertiary consumers)

a. Construct an explanation to describe the patterns of interactions
in dif ferent ecosystems in terms of the relationships among and Heterotrophs

be-l-ween organisms (eat other organisms)
[ wteracrion | tveeorsvmsiosis | exawee | o
and obiotic Secondary Consumers
Mutualism COMPOY\@Y\‘I’S OF -|-he (eat primary consumers)
Species A benefits
Spocies B benets ecosystem.
Benefits Benefits Sea anemone Ciown fish (ClOri‘FiCOﬁOn Primary Consumers
il umer:
; statement: The (eat producers)
o0 Commensalism . . .
Species A benefits % interactions mclude, tiny fish  (beetle larva) grasshopper

Producers

(make
their own
food)

but are not limited to,
predator—prey

2 . .
Parasitiom 9 , relationships,
e\t (D) competition
@ @ .

2 n% V
Benefits Harmed mutualism, parasitism,
and commensalism.)
b. Develop a model to describe the cycling of matter and the flow of energy among biotic and abiotic components of
an ecosystem. (Clarification statement: Emphasis is on tracing movement

of matter and flow of energy, not the biochemical mechanisms of D { é@

Benefits Unaffected

photosynthesis and cellular respiration.) ' [Biosphere]
6 s

c. Analyze and inferpret data to provide evidence for how resource
availability, disease, climate, and human activity of fect individual organisms,
populations, communities, and ecosystems.

d. Ask questions to gather and synthesize information from multiple
sources to differentiote between Earth's magjor terrestrial biomes (ie,
tropical rain forest, savanna, temperate forest, desert, grassland, taigo,
and tundra) and aquatic ecosystems (ie, freshwater, estuaries, and
marine). (Clarification statement: Emphasis is on the factors that
influence patterns across biomes such as the climate, availobility of food
and water, and location.)

Biotic - living factor; Abiotic - nonliving factor

Food chain - producer > herbivore > carnivore

Producer (autotroph) — photosynthesis

Consumers (heterotrophs): herbivore, carnivore, omnivore, scavenger, decomposer

Review biomes

Energy pyramids - 10% energy availoble to next level

Hobitat = where organism finds oll resources, niche = role in environment organism plays (predator, when it breeds,
nocturnal, producer, etc.)

e Temperate = seasonal, tropical = hot

L5 = Changes Over Time

S7L5. Obtain, evaluate, and communicate information from multiple sources to explain the theory of evolution of living
orgoanisms through inherited characteristics.
o. Use mathematical representations to evaluate explonations of how natural selection leads to changes in specific
troits of populations over successive generations. (Clarification statement: Referencing dota should be obtained from
multiple sources including, but not limited to, existing research and simulations. Students should be able to calculate
means, represent this dota in a table or graph, and reference it when explaining the principles of natural selection.)
b. Construct an explanation based on evidence that describes how genetic variation and environmental factors
influence the probability of survival and reproduction of a species.



c.  Analyze ond interpret data for patterns in the fossil record that document the existence, diversity, and extinction
of organisms and their relationships to modern organisms. (Clarification statement: Evidence of evolution found in
comparisons of current/modern organisms such as homologous structures, DNA, and fetal development will be

addressed in high school.)
d.  Ask questions to gather and synthesize information about the ways humans influence the inheritance of desired

traits in organisms through selective breeding.
e Darwin - Galapagos Tslonds, finches, dif ferences among islonds
e Kettlewell - peppered moth (variotion within a species)
Notural selection
Camouflage
Fossils (sedimentary rock)
o Oldest on lowest layer
o Youngest on top layer



