Individually, write
two questions

that would allow
you to understand
geckos and their ¢
feet. -

In science, we gain knowledge through asking questions.
It is important to consider how we use the knowledge, and its effects.
Science, technology, society and the environment are inseparably linked.



 \Watch

* Things to consider....

— Who is responsible for how developed knowledge
is used?


https://www.youtube.com/watch?v=neSyZDs79tE&t=16s
https://www.youtube.com/watch?v=neSyZDs79tE&t=16s
https://www.youtube.com/watch?v=neSyZDs79tE&t=16s
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Elements & Compounds

LS dence cors

| Periodic Table of the Elements
elements -

compounds.
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The Atom

atom

atomic mass

atomic nhumber




Energy & Electrons

is the capacity to cause change

is the energy that matter has because of its
location or structure

— The electrons of an atom differ in their amounts of potential
energy they possess

— An electron’s state of potential energy is called its
, or electron shell

— An is the three-dimensional space where an electron is
found 90% of the time

— Each electron shell consists of a specific number of orbitals



(a) A ball bouncing down a flight
of stairs provides an analogy
for energy levels of electrons

Third shell (highest energy

level) r

Second shell (higher Energy

energy level) T absorbed

First shell (lowest energy
level)

Atomic
nucleus

(b)
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(a) Electron-distribution
diagram

(b) Separate electron
orbitals

(c) Superimposed electron
orbitals

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.

Neon, with two filled shells (10 electrons)

First shell/ Secc}nd shell

1s orbital

2s orbital Three 2p orbitals

7N

1s, 2s, and 2p orbitals




The Atom

nucleus composed of
20 protons and
20 neutrons




The Atom

proton in the nucleus positive 1.67 x 10%4g
neutron in the nucleus neutral 1.67 x 10-%4g

electron orbiting the nucleus negative 1/1836 of the proton

O = neutron @ = electron

&




Representing Atoms




|lsotopes

Isotopes

Carbon Carbon-13 Carbon-14
@ 6 Protons & 6 Protons @ 6 Protons

» 6 Neutrons » 7Neutrons » S Neutrons




Radioisotopes

Radiation

radioisotopes Radioactive
radioisotope Atom °

tracing Particle



https://www.youtube.com/watch?v=GHLBcCv4rqk
https://www.youtube.com/watch?v=GHLBcCv4rqk
https://www.youtube.com/watch?v=GHLBcCv4rqk
https://www.youtube.com/watch?v=GHLBcCv4rqk

Chromatin Cell wall
in nucleus

Starch grain
in chloroplast

KEY
Protein
O Carbohydrate
@ Lipid
H DNA
[l RNA




Nonpolar covalent bond Polar covalent bond

©

lonic bond




Covalent bond
(strong)

Intermolecular
attraction (weak)




Slightly negative end
(pole)

'

4

Slightly positve end
(pole)




Hydrogen
bond
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Intermolecular Forces

Hydrogen Bonding:

- The slightly positive

hydrogen end of a

water molecule can

attract to the negative +
end of another

molecule

- Can form between
hydrogen atoms and N,
O, F atoms

- The strongest of +
intermolecular forces



Hydrophobic interactions




lons in Biological Systems

* |lons

e Anions

Sodium ion Chioride ion
Na* Cr

* Cations



Hydrocarbons

* Hydrocarbons




Functional Groups

functional group




Table 1 Functional Groups in Biomolecules

Group Chemical Structural Ball-and-stick Found in
formula formula model
hydroxyl o o o alcohols
OH OH & (e.g., ethanol)
carboxyl 0 acids
V4 (e.q., vinegar)
— COOH —C
AN
OH H
amino /H bases
. e _@f{ (e.g.. ammonia)
: AN
H H
sulfhydryl — SH —S—H —§ =1 rubber
phosphate ) ATP
0
I
— PO, —Q0—P—0
I
O
carbonyl 0 aldehydes
) 7 (e.g.
— COH - (.\ formaldehyde)
H H
ketones
0 ( tone)
—CO — I e.g., acetone




* The
shows the number of each
atom in an element or a
compound.

* The
shows how the different

atoms are bonded together H—

CH,COCH,

N
(|3C
H

I—O—I



3D Models
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Name and Electron- Lewis Dot  Space-

Molecular distribution Structure and filling

Formula Diagram Structural Model
Formula

(a) Hydrogen (H,) ”

(b) Oxygen (O,)

(d) Methane (CH,)

(c) Water (H,0) ; 9
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