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Topic One: Chemistry of Livin

Living Environment Regents Review
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To KNOW To ACE. THE LE ExaM!

. Allliving things must maintain homeostasis in order to stay alive.

A} Homeostasis: A bﬁ\ﬂﬁ Ced S’f&-ﬂ’. in J\-b\e bOA'A-
B} Failure to maintain homeostasis results Endm;e ar ('{ed"ﬁ\
C) Homeostasis is often maintained using -‘F'eea'oa(.k mechanisms.
1. Feedback mechanisms are cycles in which the product of one reaction causes another
to start or stop.
D) While organisms are balanced, they are not unchanging. The term used to describe the
balanced state is dynamic equilibrium.

1. Dynamic Equilibrium: A balanced state created by many small, opposing changes.
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\ \ﬁwm&ﬂ.
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Il. Life Processes: All living things carry out the same basic chemical processes. Taken together,

these process make up an organism’s me*a‘odtsm

A) Metabolism: \ =) [4 i 108 bM?DSJT asis
1. N deition : Using nutrients for growth, synthesis, repair and energy.
2. Bgsg irgﬂjgg : Converts energy in food into a usable form (ATF).
3. S;V'H'ﬁgsij : Making complex chemicals from simple substances.
4.77 E‘E AY %d"'ﬂ" : Absorbing and distributing materials throughout the body.
5. K gé AaTionn : The control and coordination of life processes.
6. E:x aelgn : Removing of wastes produced by metabolic activities.
7. ’-Rpj") roduckien  : Passeson genes to offspring.
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. Inorganic Chemicals: Simple compounds
A) Water ( H‘ZD—) : Most common substance in all living things (about 60% of body mass)
* Needed for chemical reactions {won't happen in “dry” conditions)
* Dissolves other molecules into solution, allowing them to be transported through
the body.

B) Oxygen | 0; J: Meeded by most (not all) organisms for cellular respiration.

» Released by plants and algae as a waste product of ’D“\ SLM\"H‘\QSIS
*  Aerobic respiration: Process that uses oxygen to extraét energy fro{n glucose

(sugar). Used by most organisms.

*  Anaerobic respiration: Process that extracts energy from glucose without using
oxygen. Gives less energy, so only used by some simple organisms (some bacteria,
yeast). These organisms do not need to breathe in oxygen.

C} Carbon Dioxide ( ! QQ ): With water, used by plants to make glucose {photosynthesis).
* \Waste product of aerobic respiration.

D) Nitrogen L&i): Most commaon gas in air (70%)
* MNeeded to make protein.
* Converted into i €5 by soil bacteria. Nitrates are absorbed by plants
and then eaten by animals.
s Excretedaswastein @ MMDBNIA  or (WJACOoo

E}) Acids and Bases: Used for different functions in body (such as digestion).
*  Measured by the pH scale
* Very high and very low pHs are usually lethal.
* pH can affect rates of chemical reactions; for example, digestive enzymes work
fastest in acidic ervironments, which is why we make stomach acid (hydrochloric
acid, or HCI).
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IV. Organic Compounds: Larger, more complex chemicals. Always contain the elements carbon
[C}and hydrogen [H). Synthesized from simpler substances (building blocks).
A) Carbohydrates: +

1. Building blocks: _Sim [-'_nle &%ﬂ:ﬁ
2. Functions: A C{-—-ﬁ IDD
. Rocde eavpy o o @m — D% — 0
v Shore ene 33 (starch)é&
A starch {A) is broken down by an enryme (B) into two

I - e simple sugars{C, D). This is also a good exam ple of the
8) Lipids: —E*S: el 1\.5 ‘U‘a WG X8 lock and kev model.

1. Functions:
. Store en

. n 4]

C} Proteins: Complex compounds that carry out all the body’s activities.
1. Building blocks: &m‘lﬂg Ay 15
2. After water, proteins are the most plentiful substances in the body.
3. Have many different functions as determined by their
4. Lock and Key Meodel: Proteins must have the right shape to “fit” with other molecules.
* Changing the shape of a protein will change what it can interact with its function.
5. Important types of proteins:
* Hormones and neurotransmitters — carry messages through the body.
¢ Cell receptors — in cell membrane; receive hormones and neurotransmitters.
*  Antibodies —attack foreign pathogens
* Enzymes- act as catalysts, controlling all chemical reactions in the body.
¢ High temperatures will cause enzymes to denature (lose their shape) and stop
functioning. This is why high fevers are dangerous.

D) Nucleic Acids [DNA and RNA): Make up genes and chromosomes.
1. Building blocks: Nucleotides; molecular bases [ATCGU)
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Topic Two: The Cell

. - ASM
I. Definition: Rasic pnk dh stochore + ‘E’Uw’ﬂ""\ in am orQEMA

Il. CellTheory has three parts:
1. Al organisms oce made 4 | oc moce cells
UmceEEuEar —single celled organisms {amoe?a paramecium})
Multicellular — have more than 1 cell; may be only a few (vorticella), or many trillions of

cells (humans). Almost all structures in multicelled organisms are made of or by cells.

2 Al Lie Sondims ace the cecoll o cell achivibies

Everything you do is the result of the work of your cells — walking, talking, even thinking
and feeling. When you get sick, it is because your cells are not working correctly.

2 All cells come -E—rom -,-{ggx‘ggj(je% cells
This seems obvious now, but at oneti‘r;we people believed in spontoneous generation,

the idea that living things regularly emerged from nonliving things.

B) Exceptions to the Cell Theory
1 [ [ 4 are not made of cells. However, they also do not carry out all life
processes, so many biologists do not consider them true living things.
2. T‘\ e l &r ce H obviously could not come from another cell.

lIl. Organization
o t‘%am elle

cd\

4
Jriss«* 3

(‘%&q - QP ok

o{-aﬂﬂ QQSJVQ
"

] 4 otaan‘iﬁ-”‘
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IV. Cell Organelles: These are the tiny cell parts that make up a cell.
1 Nucless (B)
* Controls the cell
* Contains hereditary material {chromosomes, genes, DNA)
Catoplasm
. UFIui dfliquid in the cell — mostly water

Il

¢ Helps transport material
3. Ml dhordcion (€)

*  Carries out cellular respiration.

*  Gives cell energy (Powerhouse of the cell).
4. Rilbesere

*  Makes proteins from amino acids.
5. \atwele

* Stores food, water and waste

* Food vacuoles may digest large molecules.
*  Waste vacuoles may excrete waste out the cell membrane
6. Chloro plast (¢

* Carries out photosynthesis

* Plant and algae cells only
7. Cell Wal (&

*  Gives shape, structure and protection.

* NEVER found in animal cells.
s Cell Mewmbrane (A)

*  Separates cell interior from environment

« Contro ; what enters and leaves the cell using :! ra ﬂspﬂ
\

o Has (€ Q? {or DCB{'Q_N\} that pick up signals from
other cells. \
¢ Has_ (A~ ‘\'1 A eﬂs which are proteins that identify the cell; prevent

the cell from beiné"lattacked by the immune system.
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Topic Three: Nutrition, Photosynthesis and Respiration
Reminder: All life processes are chemical activities which make up your metabolism.

. Nutrition: Taking in nutrients (food) for various activities including:
1 ggsg e CQ«\m‘ﬁ)

2 Growh
3. MNepair
4, _Gurfhesis

- W
A) Ingestion: Tak.i ng in_ adiciesks
B) Digestion: \ceaking down autvients
1. Nutrients must be broken down into smaller parts so that they can be

o l_él 50@Q into the blood and cells of organisms.

* Starches are digested into %)

s Proteins are digested into g vaite  atids .

C) Autotrophic Nutrition: Organisms take Sim ?\E ;'ﬂﬁtq&dit materials { (o o

_H_LQ_}and convert them into organic nutrients { ‘E \ "'Jo e J.
1. Auto= 58'&& ; troph = ai 50 Autbtroph = S£j£ %gga ‘|5a
2. ﬂﬁhﬂaﬂesb is most commmon form of autotrophic nutrition

3 Ex @lanh} a'\ranf

D) Heterotrophic Nutrition: Organisms must _ CONSImQ nutrients made by other
Organisms.
1. Hetero= ajhg[ , 50 Heterotroph = {—tf«}ﬁ ™M 0‘%\@15
2. Al dni Mﬁls and _ Lna: are heterotrophs.
3. Includes: \ J

o Carnivores: CgnSumig an.‘mals
+  Herbivores: (. ANEUMES plaats
+  Ominivores: ¢ (0 SO mMes 'bn‘”‘l

* Decomposers:
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Il.  Photosynthesis: Process in which sun's energy is trapped in the chemical bd“b of sugar.

A) Requires SU"“\'A\"*‘ , COL and L‘LLO

B) Makes o \veese { C;‘.‘H.-, 0, ) as food.

c) o‘: N and H - 2 are waste products.
D) Benefits: "

1. Provides food for all plants, animals and other organisms.
2. Provides D K% 48 tobreathe.
3. Removes wl from atmosphere.
E} Plant adaptations:
1. cChloroplast: Cell organelle that does photosynthesis
2. (as exchange:
* Stomates: ue"t€$ under a leaf; let gases in and out
+  Guard cells: open and close stomates to prevent clel'lqam LA
3. Transport:

¢+ Xylem and Phloem: “tubes” transport food and water throughout the plant.

‘ Two different views of the stomates and their guard cellsi(X). ‘
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DMQ—
. Cellular Respiration: Process that takes energy from sugar maolecules and places it in molecules
S
of ATP . + (0 W0 —> (luese
A) A’] E is the molecule all life uses for energy.
* No organism can get energy from sunlight or sugar without first putting the energy

into ATP. .
B) Requires a;.\a(os!... O 3 and H ?'O . CM

]

YO

W
Q) COL and U LG are waste products. 0, +U0 > RTP ¥ COZ*. HZ.O

Grlocose *
D
E) Anerobic respiration does not require oxygen, but gives less ATP {energy) for each
maolecule of sugar.
*  When exercise causes human muscles to run out of oxygen, their cells will do

—

Maost organisms carry out aerobic respiration (uses oxygen) in their mitochondria.

anaerobic respiration. The waste product, lactic acid, causes muscles to ™ burn” so

that you will stop. » O

F) Photosynthesis and Cellular Respiration are opposite reactions! They are also important | Photosynthesis ! l Respiration I_>
4

in cycling oxygen, carbon, hydrogen and water through the environment k
2

G} Common mistakes: W

#  “Plants use photosynthesis, animals use respiration.”
All organisms, including plants, use respiration to get their energy.

*  “Respiration is breathing.”
Breothing is pot respiration. Breathing exchonges the goses needed for respiration

Inhaling onde_muh'ng does not give you ATF., E'\ ‘-r% é—'—-—y A‘rP

¢ “Owygen is used to breathe.” I
This is backwards. Breathing is used to get oxygen which is used for respiration. .ﬂa C ‘ﬁ
i‘h’é" '

Without oxygen, you have no respiration, no ATFP, and no energy. /N*‘mh ”Q—-’

s “Allliving things need oxygen/need to breathe.”
Anaerobic organisms do not need oxygen, and do not have to breathe.
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Topic Four: The Human Body

I.  Organization: The human body is made up of

A)  All humans {and most other organisms) begin life as a < in E EQ cell.
1. This single cell is called a

2. The nucleus of this cell has _g ” the genes needed to become a complete
organism.
B) Humans grow as aresult of _y\a i h&] ¢ (cell division).
1. This quickly increases the number of cells in the body until there many trillions of cells.
2. Since all new cells come from the same single cell, they all share the same eea T4
C} As cells divide, they begin to develop into specialized tissues.
1. Specialization or Differentiation: Process in which a cell changes to have a special
shape and function.
2. Cells specialize by turning specific genes on or off.
*  Ex: Awhite blood cell has turned off all penes needed to make skin, bone, or
nerves. It still has those genes, but only the genes needed to be a white blood cell
remain turned on.

D) As the body continues to develop, tissues will work together to form QC% ans .

E} Organs will work together to form < :E ﬁ-_—g pn .

F) Organ systems will work together to heim person malmain homeostasis. Two neurons carry an impulse to a muscle cell
{3) shows where a neurotran smitter would carry
Il. Nervous System the signal from one cell to the next.

A) Thenervous system _{ :e% AIE&ES your body with electrochemical
1. Ths chemical portion of a nerve impules is calleda __p, g P[DA;I ans Nl E tﬂ(

2. Meurotransmitters released by 1 nerve cell are received by Cecp E:h -
5 in the cell membrane of the next nerve cell.

3. The shape of the receptor molecule determines which neurotransmitter it can receive.
B) Anerve cellisalsocalleda__ gJcEnN .
C} The main organs of the nervous system are the |9 caln and b
D)} Thespinal cord controls reflexes and relays impulses between the brain and body.
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ll. Endocrine System
A) Uses or to regulate the body.

1. Ahormaone is a chemical_ fwes5% € g_(ggg_c secreted by endocrine glands.
2. Hormones are slower than nerve impulses, but with longer lasting effects.
3. Hormone levels are controlled by feedback mechanisms.

K—bHigher bload sugar w

Pancress seciries Pancress secretrs
lees irrsuling more irsulin

L— Lawer aload augar ‘—/)

|Afeedbackmechanism |

4. Receptor molecules on the surface of the cell membrane receive hormones. As with all
proteins, it is the shape of the receptor molecule that determines which hormone it
can receive.

B} The makes \3 ™Ng ﬂ\, B and glucagon which control blood sugar.
+  Common mistake: “Insulin lowers blood pressure.”
Insulin (and glucagon) directly control blood sugar (or glucose) levels, not blood
pressure.
C} Adrenal glands make adrenaline when the body is under stress.
D) Testosterone (male), estrogen and progesterone (female) are the sex hormones. These are
made in the gonads (testes for males, ovaries for females).

The brain (nervous system) and

snme end ncrine elands
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Receptor M olecules in the cell
membrane can only accept molecules
of the correct shape. Thisisa good
example of the Lock and Key Model
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IV. Circulatory System

A) Moves material through the body to the organs and cells that need them.

B} Transported material includes:
1. N UJl'ri tn‘\'b and “_)a*'ﬁr from intestines to all cells of body.
2, [ from lungs to all cells of the bady.
3. \n\pfeshones from glands to target cells
4, WasStTes from all cells to the excretory organs.

C} Materials usually enter and leave the blood through diffusion.
1. Diffusion: Process in which material moves from a high concentration to a low

concentration.
* Ex: There is a high concentration of oxygen in the lungs, so oxygen will diffuse from
the lungs into the blood, which has less oxygen.
2 _(O e‘; n a5 es : Microscopic blood vessels where diffusion occurs.

0} The hﬁgﬁj is the pump that drives the circulatory system.
E) Elg J hma cellg carry oxygen and carbon dioxide

1. Hemoglobin: Protein in red blood cells that carries oxygen.
F) p! 65 MO isthe fluid of the blood. It transports everything except oxygen.
G) Platelets clot the blood.
H) Common mistakes:

1. “The heart pumps oxygen to the brain.”

Technically true, but the heart pumps blood (which carries the oxygen) everywhere in

your body. Fed blood cells (A), platelets (B) and ‘
2. "Oxygen diffuses into and out of the heart.” white Hood cells(C)

No materials diffuse in or out of the blood when it is in the heart. This only occurs in

capillaries.
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