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Bio-Chemistry #1: Atoms - Macromolecules

For studying purposes or additional information, most of the following content can be found in....

e Interactive Reader Chapter 2
e Biology Book = Chapter 2 (Lesson 1-3)

e Living things consists of Atoms of different elements:

o Atoms: SmaJles} Un”— Dp ma}hr

o Atoms consists of 3 smaller particles =

) (Prblbns < Posi ch\j chuxad?ad-i cles.
) NEUMHS ® tNo e,haxac.

e These two are the dense center and form the
otomie nuelens

* Elechons
e Negative charge. Much smaller than protons and found outside the nucleus in a region

called an _e\eohmn oloud or Ex]er%;% lewel  oc Em%l!SM\'
o Elements:

= Made vp of one -}3?\: of otom.

* An elemen} cant be broken down inks o Simpler substance

bb( ordinary chemical means.
= oms of different elements differ in the number of protons that they have.

= All atoms of a given element have a specific number of protons.

e Ex:
o Oxygen=

8 patonsg

o Hydrogen = \’?ﬁhﬂ



o Of the 91 elements about 25 elements are essential to living organisms.

= 4 of these make up more than Ellg % of the human body’s mass.
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=  Trace Elements.

Elements that are present in living things in ve
s\ amounts. et ”‘3 % | 4

e However, they do play a vital role in maintaining healthy cells in all organisms. Ex.

o Tvon = fe (Used )ro)n'oms?or* Dxtdcsen g b\ood)

o Chomiven = (¢ (Used bu, cells Yo \'\e,\p them
break down S\J%CU(S-)

e Representing atoms:
o Electrons in each atom determine the properties of that element and those electrons are found in
different Energy levels:

= 1% energy level = 2 C\CQ-\TDHS

= 2" energylevel = g e_\e(‘;\'\"bﬂs
*  39energy level = 8 e,\ec,\'\’b‘\"ls

o Bohr's atomic model = Modified Yersion
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o Compound = | aubstance mode of atoms of different elerments,
bonded h%e\hcr N O Certain rodo.

Examples =
- CO,
" Ha 304

Extra Practice and Review:

See. \-\omdoult =Bonr's ;Mer,\ pov Sodivm Y Qh\on’nc‘



¢ lons form when atoms gain or lose electrons.

o lon: -«An odom thot has %m‘ntd or lost one or more elechans

= Also known as a X
= An Atom’s goal: To have its outer most energy level full. It makes them

more S*(l\)\’(.,

e Therefore atoms give away or gain electrons.... And become lons.

e Some ions have a positive charge while others have a negative charge.

o If an atom gives away an electron = A\ Q,h | &)
* Absons w) \Iex'j fewo elecions on iﬂr
Duter shel\ are more. \i\(d\ﬁ'\'b gjve ther Qo0
e O

" AMoms with viear\u Toll Ovtey enerau levds vsuall
end vp %mnmga&ﬁm@. A J

= |ons play an important role in organisms. For example, Hydrogen ions (H*) are needed for the

o Ifan atom gains an electron =

production of usable chemical energy in cells. Calcium ions (Ca?*) are necessary for every

muscle movement in your body. And Chloride ions (CI) are important for a certain type of

chemical signal in the brain.

o lonic Bonds = FOI'TnS ‘H’“‘D h 'H’Tc, e\EQ}\‘iQQJ Pbﬂ’c. b&'\'wtﬂ"t 0 Sl‘\
<l
Qharacc\ |' oré. s

= Example = Sodium Qh\on’dﬂ
Na a7 = Noll 4able salt

o Covalent bonds =

Forms when odoms ghare af?a\'r of elechons
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o Molecule:%m\\es-\- \)n‘\'\' OQ ‘N'\DS'\ ng”\)oundfb “‘\Q}f d\&"?\OJ.SS o\ "'!h{.

f?m?cr’ﬁes of Yok Qom?ound.
Examples = sz \\' HZD = ’Bo.\-\-\ ot ul mo\ecu\v::,

e Life depends on hydrogen bonds in water.

o Waterisa \e

Even though water is formed through covalent bonds, the electrons that are being shared
actually spend more time near the oxygen because the oxygen has a stronger positive pull due

to the 8 protons in its atomic nucleus.

Hydrogen Bonds:

An odtrochion behween s\igh’r\.j 'fosHivc, hnjdrbam oXom
e Because water is polar Hlidﬂ%FD EQDAS are produced between
different water molecules that actually end up holding them together.

Ex. H20

_\.

e You can overfill a glass of water and it will not run over. Hitting water with a strong force

(feels like you're hitting cement.)

o It'sthe between the water molecules that

hold it together.

e Properties Related to Hydrogen Bonds:

o High Specific Heat:

"Woder resist c\wangcs in temy.

" \)\\(ﬁc\” m\)S‘} o.\>sor\3 O %\'to}r ded op enﬁrgnﬁ +0 ineyrease i\-s Jn‘:!mf.

o Example: N(ﬁt’.\’ Q.} 'H'\t bﬂﬂ(‘}'\ Ns. Sanc\ at the beC)?



o Cohesion = “The aXtvackion C\monS molecvkes of a Subsiance
* Cohesion Hrama c\m en bonds mak ker
S’nc\a Yo eoch D“’\er“ J © e mokevles
™ Waker ahicks b waker |

o Adhesion =

The aXlrachion &moncsmo\eco\ts of different subshances.

=  Example:

This i \Nhs\ how wyaker drb?\ds will afiek b o window .

e Thisis what helps plants transport water from their roots to their leaves because water
molecules stick to the sides of the vessels that carry the water....... And pull up other

molecules against the force of gravity. = This is also known as Capillary Action

o Other special properties of water:

* Waoder exponc\s os it Preezes.

e Causing frozen water to be \ea,c', dense. that liquid water.

e Density (g/ml = Mass / Volume
o 100 ml of H20 has a mass of approximately of 100g
o Ifyou freeze 100 ml of water it actually increases to 108.7 ml but it will still have
a mass of 100g.
e let's do the math
o Liquid water....Density = 100g / 100ml = 1g/ml
o Frozen water...Density = 100g / 108.7ml = 0.92 g/m|
= Therefore, frozen water is actually LESS dense than water. That is why

ice floats.

= Many compounds dissolve in water

e Many molecules and ions play vital roles in chemical processes inside the cells of living

things. However, to do so, they must be ..... Oy \)\g_ Op b\‘_\n d\SSD\\Jtd
W Wover o other waaker- \:st_c\ \uids 3

e Examples:
o Sugars and Oxygen are dissolved in blood

o Important compounds that plants need are dissolved in plant sap.



o Solution:

« A mixture of substances Yok 16 the samc Jr\muahou’ﬁ

= Asolution has two parts.
e 1.Solvent

o Svbshance ¥hol is Tnsm* N the %rm}rx arnoun -

o T} 15 the subslance thad “dissoives” The other substance.

e 2. Solute
o Svbsrance thol %e,\s dissolved 55 o Sp\went
o Ex:

= Kool-aid = Water is the solvent........ the powdered mix is solute.
®  Polar and lonic Molecules both easily dissolve in water. Read pg. 42

* Nonpolar molecules = Fats and oils, rarely dissolve in water.

Some compounds form acids or bases.

o Some compounds break up into }'[)Dﬁ mhﬂ) hff d‘!SShhﬂ '}g[] mﬂ}g[

" Acids = Qbm?ounds Yol wlease \'\* > H\sdmsm TDI"!S when
dissolved in woler.

" Bases= Qom?uunds ok roMmowve. WY grbm o 3olvHon.
%Th,j release OH - dermdaions when dissolved in water

_ | ok .
PHscle: T y3ed Yo measure o soluhions R concenthadion.

e pH is usually from D‘|'+

o 06 = foid - Hush HY eongenhation. — D= gmn%& Acid
° 7= Newhval

o &14=Bose * Low H concentadion —» 14 = S‘rmngc%jr%osg
\-hgh OH™ concentradion




o Most organisms must keep their pH within a very narrow range (around pH 7).

However, some organisms need a different pH.

e Carbon-based molecules are the foundation of life.
o Carbon atoms have unique bonding properties...
= Carbon is important due to its S\m&mre,

" Carbon=forms covalent bonds w| up o 4 other O&\)ms

mc\udmg other ofomns.
= Carbon-based molecules have __ thyte. general types of structures.
H H H H _H
e Straight = c ({ Q C.
1 P
H W H “H
a
| CHy
e Branched = \

CHz=CH-CH, - CH,

= Many carbon-based molecules are made of many small subunits bonded together.

e Monomers = Qe -‘r\'\f_, \nd\\l\d\)&»\ S\)\Z)Un\)(‘é-

e Polymers = ()t madt 0? anB OONOMESS.

Mono - Dn\-_,
?0\5- \Mo,n\uj

o Draw the example:

Polyener



e Four main types of carbon-based molecules are found in living things.

0 Q&xbo'h:jdro&es
o Lipids

S Pokeins

° Nudeie Aeids

= Carbohydrates:

e Carbohydrates are made of ! hfbgﬂ H;f{;\mﬁgn ‘\' hxfiﬁfn ;
Q,‘Oﬁ%‘s o Include: Sg%]fs ﬂ: S}n\’e)nes
90{

s ® Carbohydrates can be: brvken down to ’?\"D\.Hc‘t.
3 enc(%xj ¢ cells.

NEgRE
\oc“"‘“

b oo ¥ s |
Q@( 0\& o Some carbohydrates are part of j‘_bg Qg“ shmchﬂ ;
VO

* Monosaccharides are simple sugars.
Ont 3\[‘8\( nrs
= Disaccharides:
* Two %ir\s\e_

= Polysaccharides include starches, cellulose, and glycogen.

= Lipids:
° molecules that include

foda nils ¥ eholeste)

e Many contain carbon chains called ?n_\—\‘u (}Qjas

e Fats and oils contain fatty acids bonded to glycerol.



o Fatty Acids = Are chains of carbon bonded to hydrogen
atoms.

Saturated fatty acid = SO.*U(Q_)WCA W‘ HSA\’D&

\.DI'A, %\J“‘L\" 0 aturared fats contain SO“A 0.“

N. CH CH CH CH CH CH CH fattyacdsinwhichal ¢ YOORN -\-e,m?.
G e e e B AN DN i ;
Bocon ot o” ok o o, \CH cth, \CH2 CH, carbon-carbon bonds
: are single bonds.
Unsaturated fatty acid _
Q, \L\ \ Unsaturated fats have L O\A
00 n% 0\ O‘\\C /CI-L //CH\ /CH\\ /;/CH\ /Cl-j\ o /CHV fatty acids with at Cb
7 \CH 5 CH ¢ cH CHV CH, leastone carbon- foom \"cm
0‘\3 ?"Dm 15 ; . " carbon double bond. ?
Seeds Jnuts
& fgh.

e Lipids have several different functions.
© Enu%nﬁ Sher = ol Beoken down 0s an eneqy Source,
o VUsed Yo moke hormones.

o \Jsed for Peotechion ¢ Tnaslohon.
o Moke P Cel\ memnbrones.

= Phospholipids make up all cell membranes.

e Polar phosphate: '_'bggd“

e Nonpolar fatty acid: "ails"

head tails

" The polar heads: 'A\\Dw cells ho interact

e Proteins: with woler.
o Are composed of _.Ammn_Amﬂs_—_

o Molecules contain: Carbon, Hydrogen, Oxygen, and Nitrogen.
o Amino Acids:

" Drﬁoni%ms vse 20 different aminpacids b build :?rb'b:jns.
®  You can actually make _'2__
" The others come From the foods Hhol we eat.




e Nucleic Acids:

o Detasted instdhons Yo build -Pn\e_‘ms are Shod N E’)C’fﬂ.\'\na\j \N'%

corbon based rmoleeules called Nockie Jeids.
o They are polymers that are made up of monomers called__, N;)Q !gnb’ Ags .

o Functions of Amino Acids:

. —““‘3 maYe up our 3&\&\"\& ioformation.
. T\’\eb work \'hsdhu’ b mok{_"?\’b\t\\"\ﬁ 2 ‘TF\(.b contain the ”Fm\‘tiﬂ code.

= Two types of Nucleic Acids:
e DNA:

o Isthe basis of genes and heredity... [ l){ ngﬂghg ( M\g

o Stores information for ..... —?u\-\—\ AN D auds her.

T} is the code P nnk'msr?ro‘rdns‘

o Goes into the DNA and gets the code for _pa Ky Qe ?nhsnﬁ .

o The RNA is responsible for...... 3?-&’\“’\3 ol CU\)\QA ro\& \'b ‘H‘l(__
ribosormes 26 that ’\Drb’rdns

Synthesize and Apply: Can e made .

e Write and analogy for the formation of a polymer from monomers.

e \What is the relationship between proteins and nucleic acids?



