HONORS CHEMISTRY: IN THE BEG/NN/ING... DATE:

Learning Goal: SWBAT...
...explain the development of chemistry through history, including early atomic laws.

CHEMISTRY IN HISTORY!

DemocRrrus of Greece came up with the first theory of the atom in 400 B.C.
- He imagined...
- The tiniest particles would be...,
- In Greek word for indivisible is

- Would remain the leading theory regarding matter for over 2200 years!

ALcHEMY: was one of the earliest ‘sciences’ (term used loosely). It is the precursor of: modern chemistry.
- Ancient Chinese alchemists tried...
- Medieval European alchemists tried...

- Though chemically impossible...

AS CHEMISTRY BEGAME MORE ORGANIZED. PEOPLE BEGAN DISCOVERING INPORTANT IDEAS..

1. Law OF CONSERvATION OF mMass: (Credited to Antoine Lavoisier ~ late 18" century)

- States ‘when two or more elements react to produce a compound, the total
mass of the compound is the same as the sum of the individual elements.’

- Could also be stated...

- This happens when...

- analogy)

- example)

2. Law OF DEFINITE compPos/iT/on: (Credited to Joseph Proust ~ early 19" century.)

- States ‘a compound contains the same elements in exactly the same
proportions regardless of the size or source of the sample.’

- ex)
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3. Law OF MuLTIPLE PROPORTIONS: (Credited to John Dalton ~ early 19" century)

- States ‘when elements combine, they do so in a ratio of small, whole numbers.

- You can have and but you can’t have

- Also states ‘the masses of one element which combine with a fixed mass of the

second element are in a ratio of whole numbers.’
- Look at H,O and H,0, ...
- Water
- Hydrogen Peroxide
- This was a big deal! The idea that those simple mass ratios were due to simple ratios of atoms would

lead to the first modern atomic theory!

I"B YOU KNON... A\c\new\y was bovn W ancient Egyp‘r, wheve the wovd Khem wos
used w veference o the 'Fev‘\“\\'d'y of the flood P\a‘ms avound the Nile.

When Egyp’r wos occup‘\ed by the Avabs w the 7thw Cevd‘uvy. Jr\ney odded ‘a\- ’ to the
word Khemia and al- Khemia meanng “the Black Land’ s wow seen as o poss'\b\e
orgw for the wovrd o«\c\new\y.

Alchemy was also developed wdependently w Chna by Tooist monks. The monks
pursued both the outer elwir and the wner elixiv. The former be’\vxg wwnerals, plonts
etc. which could prolong ife, and the \atter be'\mg the use of exercise techniques,
such as Qigong, to manpulate the chi or ife force of the body.

Like Chwna and Eqypt. nda developed a\c\r\emy '\V\depemdevd‘\y. T\ney had belefs
swilar to the Chinese, w that ’r\r\ey used external and wternal methods to punify
the body and prolong \ife. ln thew work the lndiowms wvented steel ond \ong before
Bunsen and Kwchhoff’s wovK, vrealized the wwportonce of flame color w the
\dentification of metals. Witp: 77 www.chmbris.oc.uk

REVIEW & REFLECTION

“A su}aem’ar vessel takes A lang time to cam};lete. "~ Zen Smﬁng
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HONORS CHEMISTRY: PALTON & THOMSON’S CONT R/BUT/IONS DATE:

LEARNING GOALS: SWBAT...
...list and evaluate the components of Dalton’s Billiard Ball Model of the atom.

...explain how a cathode ray tube works and how it helped advance atomic theory.

...explain J.J. Thomson’s Plum Pudding Model of the atom.

DALTON'S ATOMIC THEDORY [ A-K-A. THE BILLIARD BALL MODEL ] ~1810)

a k0 bd =

WHICH PRINCIPLES HAVE BEEN DISPROVEN OVER TIME?
#
#

Increases in technology/ingenuity allowed scientists to further Dalton's work.

Elﬂ WILLIAM ERDDKEE invented the Cathode Ray Tube around 1875:

CATHODE:
ANODE:

- Mostly emptied of gas which interferes with ray.
METAL CATHOPE ¢

- Ray moved from cathode to anode. T Ut puvp (+) *
METAL ANoDE

- Ray could be bent by electrical fields or magnets.

- With some modifications, CRTs were eventually used as...

Cathode (-)
T A@ PATH v]o FIELD Patyw Apsd (© .
e 2 7

‘,/"‘-FAM Wi FgLD

/__w_ﬂ

frectrcany
CHARGED PUATES

PATH w RIELD

To vacuum
pump
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dJ.J. THOMSON (~ 1897)

- He was studying the particles that made up the cathode ray current.
- These particles had already been named by G.J. Stoney (1894).
- He knew that this ray was produced from negative electrode and was repelled by

negative charge.

WHAT HE DID NEXT WOULD DESTROY THE B/LLIARD BALL THEORY
AND ESTABLISH THE FIRST NEW MODEL OF THE ATOM /N THE HISTORY OF HUMANITY!

HE REASONED. VERY SIMFLY. ..

(Further experimentation by J.J. would confirm the presence of positive particles.)

- He postulated that the atom was...

- This reminded him of how the raisins were

suspended in a popular dessert at the time.

Hence the name, FLUM FUDB'NE M[Il]EL

S0 How LONG WOULD THIS NEW MODEL
OF THE ATOM LAST?

REVIEW & REFLECTION

“Your treasure house is within; it contains all you 't ever need.” ~Hui-Hai
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HONORS CHEMISTRY : MiiLLrkan’'s & RUTHERFORD’S CONTR/BUTIONS DATE:
LEARNIN GOALS: SWBAT. ..

...explain the importance of Millikan’s Oil Drop experiment.

...explain Rutherford’s Gold Foil Experiment and the ensuing Planetary Model.

S0 HOW DO YOU FIND THE MASS OF AN ELECTRON?

J.J. Thomson was able to figure out the charge/mass ratio of an electron (e/m = 1.76 x 108 coulombs/gram),

but could not figure out either the mass or the charge separately.

- If he could only figure out one, he could calculate the other.

- RDBERT M".LlKAN used a very clever oil drop experiment, to determine...

- He was able to plug the charge of an electron into Thomson’s ratio to determine

the mass of an electron to be ... in 1909

olL 5{’7)»/

o YRAY Prepucey ELECORICALLY
I . (HAM o CW
$ a0y om PLaTes
MICROS CofE

L 5 1

Milkan's o Proe EXERmEyT
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In 1911 a one-time student of J.J. Thomson’s named ERNEST RUTHERFURB

decided to...

~ In his now infamous GoLpo ForL. ExPERIMENT, he...

He figured...

Most of the alpha particles did pass straight through, however...

RUTHERFORD was sHoOCKEP!?! In his own words, it was...

THE FLUM PUDDING MODEL HAD TO BE WRONG!! —7 >
Rutherford realized there must be... S/ ?

r<__~ "

He called the positive cluster . He figured...

Hence the name of his model:

INTERESTING NOTE: To make sense of the small number of deflections, the nucleus had to be...

REVIEW & REFLECTION

“/ sudden bold and unexpected question doth many times surprise o man ang Lay him open.”
~3ir Francis Bacon
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HONORS CHEMISTRY : Arom/Cc STRUCTURE FUN-DAMENT ALS DATE:

Assignments Due: Reading through chapter 4.
Objectives: SWBAT...
...interpret chemical symbols and formulas.
...identify the number and types of subatomic particles within an atom.

. . . . Red (long wavelengths)
...identify an element’s atomic number and atomic mass.

HOW DID EARLY SCIENTISTS DISCOVER NEW ELEMENTS? e

-In 1826, W.H. Fox Talbot concluded...

White Light

——

Violet (short wavelengths,

- William Swan realized ~ 1856 that...

- Those samples were heated and a was used to analyze the light spectrum given off.

- If the sample gave a unique spectrum, then was likely that a new element had been discovered.

THE SCIENTISTCSD WHO SUCCESSFULLY IDENTIFY A NEW ELEMENT GET TO NAME IT.

- Some names logical (based on properties), or based on dedications to people or places.

- Symbols consists of one, two, three letters, first letter always capitalized, others always small case.

- Formulas can be written for compounds. Subscripts indicate how many atoms of each element there are.

ex) How mony atowms of each element arve W the ‘Fo\\ow"mg covnPoumdS?

HQO CH4 NH4NO3 Ca(OH)g

- Coefficients go in front of the formulas and equal the number of complete molecules present.

ex) How mony atoms of each element are W the ‘Fo\\ow"mg cow\Pouwds?

2 H,O 3 CH,4 4 NH4sNO; 10 Ca(OH),

A REVIEW OF THE SUBATOMIC PARTICLES:
PART/ICLE: CHARGE Mass Camu)

AN AMU =

- An amu is simply a convenient unit when dealing with the incredibly small masses involved with atoms.
- It would take 1836 electrons to equal the mass of one proton.

- So where is most the mass of an atom located?
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ATOMS ARE sMALL!
- Most are between 1x107° to 5x10™"° meters. or to pm.
- Another convenient scale is 7#£ avésTrom. (&) which equals 1x10™'°m.

- So most atoms are between and A.

ATOMIC NLIMBER:

- VERY IMPORTANT NUMBER, as the number of protons determines...

- The number of protons equals...

ATOMIC MASS: [A-K-A. MASS NUMBER A.K.A. ATOMIC WEIGHT]:

- Given the atomic mass and atomic number you can find the number of

- Atomic mass - atomic number = # of neutrons

So for the fo\\ow'mg atoms, Fill out the wformation vequested:

ELEMENT CHLORINE LEaD
SymeoL
Arom/c NUMBER 77 82
Arom/c Mass 36 207

# OF PROTONS

# OF NEUTRONS

# OF ELECTRONS

Why aren’t the atomic masses on the periodic table whole numbers? We’'ll learn why next class.

REVIEW & REFLECTION

“Mm7 you live in interesting times.” ~ Chinese Curse
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HONORS CHEMISTRY: ITsorores & TONS DATE:

Objectives: SWBAT...
...define and calculate average atomic masses for isotopes.

...identify and write symbols for chemical ions.

In 1937, while studying radiation, JAMES EHAD“IEK discovered

These particles are located in the nucleus and help hold it together.

ISOTOPES :

- The atomic mass on the periodic table is an average of all the isotopes found in nature for that element.
- That is why atomic mass isn't a whole number.

Ex.) 90.0% of element X is atomic mass 13.0 but 10.0%is atomic mass 14.0. What is the average?

To confuse you, isotopes are written... 14
...with the as a superscript,
...and with the as a subscript,
.. both to the left of the chemical symbol. 6

(This is different than those properties appear on the periodic table.)

ex) Hydrogen has three important isotopes: 1 2 3

\f \nydvogem's atomic mass s .00794 awmvu,
1 1

Then which sotope s the most Pveva\evd'? 1

Note: water made up of hydrogen-2 is called

Since the number of protons equal the number of electrons in an atom, the charges of each balance out.
- This makes atoms electrically neutral.

Sometimes atoms will...
— We call these “]NS
The charge of an ion is indicated by... g
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CATIONS:

- ex) M ->mM* + e - Cations are usually

V{bﬁ}q

Cations are usually just named the same as the element (though sometimes a charge will be indicated)

- ANIONS:

! \ -ex) M + e —mM - Anions are usually

Anions have the ending of the element dropped and —ide is added. ex) oxygen = oxide, sulfur = sulfide

ZToNS ARE NEVER FORMED BY GAI/NI/ING OR LOSING PROTONSY

The columns in the periodic table can be used to predict which ions elements commonly form...

ex) group 1= group2 = group 13 =
group 15 = group 16 = group 17 =
group 18... Transition metals...

Predict whether the *Fo\\ow‘\vxg atowms will qoiw, \ose, or not form wons. Write down the formula for the process.

Potassium: K —» K" + e Oxygen:

Calcium: Fluorine:

REMEMBER: ONLY THE NUMBER OF PROTONS DETERM/INES AN ELEMENT’S /DENTITY Y
ELECTRONS AND NEUTRONS CAN VARY!

DID YOU KNOW.. ‘owne application of sotopes is carbon- 4 da‘\"mg. A\ b‘\o\og‘\co«\
orgonisms contow a given concentration of carbon - 4. When an orgonism dies, 't has a
specific vatio by mass of carbown - 14 fo carbon - 12 weorporated w the cells of 1ts body.
(The same vatio as w the atmosphere) At the moment of death, no wew carbon- 4
contawning molecules are metobolized, therefore the vatio s at a maxwmum. After
death, the corbon-14 to carbon-12 vatio beqws to decreose because carbon-14 s
decaying away ot o constont and predictoble rate. Remembering thot the half - \ife of
cavrbon - |4 s 5700 yeors, then ofter 5700 years half as much cavrbon - |4 vemawns within
the orgomism. Example: If an organism such as a tree contowned | gram of cavrbon - 14 while
W wos \wing, then after 5700 years it would contain half thot omount, or 0.5 qroms of
cavrbon= 4. This method s only good for orgonisms or artifocts thot ave b'\o\og'\co«\ b)l
nature and on the order of tewns of thousonds of years old.” ~ www.chem.duKe.edy

“If the facts don't fit the theory, change the facts.” ~ Atbert Einstein
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HONORS CHEMISTRY: PERIODIC TABLE OVERV/IEW DATE:

LEARNING GOALS: SWBAT...
...identify the four main regions of the periodic table & differentiate their properties.
...differentiate between groups and columns of the periodic table.
...explain the role of valence electrons in chemical behavior.

The periodic table is based off of DMITIRI MENDELEEV'S published work (1869)

oY MAIN CATEGOR/ES:
MET ALS:

NONMET ALS:

METALLOIDS:

NOBLE GASES:

HYDROGEN, due to its unique properties...

The current table based on FER'DDIE LA“

FERIODICITY:

ROWS/SERIES: N

GROUFS/FANILIES:

Permission to print for classroom use. www.guillotinedchemistry.com



HUGE CONCEFT TO FOLLOW:

- The most important electrons are the electrons.

- This is because these are the electrons that are always...

- Those outermost electrons are called the VALENEE ELEET“']NS

- Atoms start with between and valence electrons.

OCTET RLILE:

- Knowing how many valence electrons an atom has gives you a big advantage of predicting reactivity.

- Similar valence shells mean similar reactions:

~ A full valence shell means...

~ Closer to full means...

~ Closer to empty means...

DID YOU KNOW... Dmitvy Mendeleev (1234 - 1907)

"Bovn W Sibevia, the \last of at \east 14 children, Dmitvy Mende\eev (1834 - 1907

revolutionized our understonding of the properties of atoms ond created a table that
that probably adovns every chemistry classroom w the world. After his father went blind and could no \onger
support the family, Mendeleev’s mother started a glass foctory to help moke ends meet. But yust as Mendeleev was
finishing igh school, s father died and the glass foctory burned down. With most of her other children now out on
thewr own, his mother ook her son to St. Petersburg, working tivelessly and successfully Yo get im nto college.

ln the \ate 18605, Mendeleev began working on his great ochievement: the periodic toble of the elements. By
arvanging oll of the 63 elements then known by thew atomic weights, he monoged to organize them wto groups
possessing similar properties. Where a gop existed w the toble, he predicted o new element would one day be found
and deduced ts properties. And he was vight. Three of those elements weve found during his lifetime -~gollum,
scondium, and gevmonium. They provided the strongest support for his periodic table, a cornerstone both

c\nem‘\shy ond W ouy uvxdevs*amd'\vxg of how the universe s puf fogeﬂnev." ~ ww.Pm'\.'\‘\'mom\'\V\e.cowx

REVIEW & REFLECTION

There Are Admirable potentinlities in every human being.
Believe in your strenqth and your youth.
Learn to repeat endlessly to yourself, ‘Tt all depends on me.” ~ Andre Gide
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HONORS CHEMISTRY: NOBLE GASES & ALkALI METALS DATE:

LEARNING GOAL: SWBAT...
...describe the characteristics and behaviors of both the noble gases and alkali metals.

GROUF 18: NOBLE GASES

Inert! ( ) Compoundsof ___,_ , _ have been made in the laboratory.
- Discovered between 1894 - 1898, mostly by SIR WILLIAM RAMSEY. won a Nobel Prize in 1904 for this.

START WITH A... (8 ELECTRONSD [

PROPERT/IES:

- This makes them...

- Other atoms react to obtain such a state (become )

SOoME INTERESTING FACTS:

NECON AND ARGON:
HELILIN:

GROUF 1: ALKALI METALS _I_| ]

START WITH...

- Losing electron gives it...
PROPERT/ES:

- Wants to lose that electron! Very reactive!

- Reactivity going down the family.

- Soft, shiny and can be cut with a knife. Quickly dull due to oxidation ( )
- Usually stored under oil or kerosene since...

- Form solutions with high pHs when dissolved in water. These basic solutions are also called

SOME INTERESTING FACTS:

LITHILIN:
SODILN:
FRANECILIN:

How do you think the reactivity of the next column (the alkaline earth metals) compares to the alkali metals?

REVIEW & REFLECTION

“Whenever & man does & thoroughly stupid thing, it is always from the noblest motives.” ~ Oscar Wilde
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HONORS CHEMISTRY : ALkALINE EARTH METALS & THE HALOGENS

LEARNING GOAL: SWBAT...

DATE:

...describe the characteristics and behaviors of both the alkaline earth metals and the halogens.

GROUP 2: THE ALKALINE EARTH METALS: (Do not confuse these with the alkali metals!)

START WITH...
PROPERT/IES:

- This makes them...
- They are...

- Why?

- They are...

SoME INTERESTING FACTS:

BERYLLILIM:
MAGNESILIN:

CALCILIM:

GROUF 17: THE HALOGENS

START WITH...
PROPERT/IES:

- This makes them...
- Why?

- They are...

- They...

- The name ‘halogen’ comes from the Latin term

SOME INTERESTING FACTS:

FLUDRINE:

CHLORINE:
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IODINE:

REVIEW & REFLECTION

I||I| Y|]|.| KNI]“-.. "The earliest hwnts of fluorine appeaved around
around 1670 w a set of wstructions for ei’c\n‘wxg g\o«ss. Flourine was
was discovered by Karl Scheele w 771, but sevious wjuries and even
even death occurred for mony who first tried to solate .

N\cw\y first tvied \solating the element by the electrolysis of
\nydvof\uov‘\c ac\d. George Gore manoged Yo obtain a small amount W
amount w 1369, but s electvolysis apparatus exploded when the
the fluorne came wto contact with \nydvogem gos from the opposite
opposite electvode. (The veaction between \nydvogem and fluorine s
fluorine is second w violence only to that of \nydvogen and oxygen.
oxygen. The \nydvogev\ - fluorne reoction \s move dongerous, however

however because \t occurs spovd‘omeous\y at voom tempevature while
while \nydvogew - oxygen veactions need Yo be started with a spav\( ov
quv\( ov flame.)

Fevdwownd Frederic Henry Moissan finally manoged to
complete the task that everyone was calling wwpossible.
wwpossible. He used the electrolysis principle, with some
some significant refinements. First, he used a mixture of
mixture of potassium fluoride and \r\ydvo‘F\uov'\c ochd.
Second, he made cerfan the gosses evolved from the
the electrodes would not come Wwto contact with one

owne another. F'\v\a\\y, he constructed the appavatus from

from P\a‘\'"w\\)w\. After several poisonings, the worK was
was completed successf‘u\\y W 1286, Moissan received the
vecewed the Nobel Prize for c\new\‘\s‘hy W 1906."

Interesting side note! Mendeleev lost the 1906 Nobel Prize Yo Moissan by a vote of 5 tol. Both men

dred within weeks of each other w the beg‘mvx'w\g of 1907. (Wwww.doaone.edu & www.\upac.ovg)

“Dare tobe naive.” ~ R. Buckminster Fuller
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HONORS CHEMISTRY : THE TRANSIT/ION METALS DATE:

LEARNING GOALS: SWBAT...
... describe the characteristics and behaviors of the transition metals.

GROUFS 3 - 12: THE TRANSITION METALS

START WITH...

- These irregularities are due to the inner electron shell structures. —I—| —]
PROPERTIES:

- Tend to be reactive than Groups 1 or 2.

- With the exception of , all are harder, denser,

and have higher melting points than Groups 1 & 2.

- Most will readily make with other transition metals and other elements.

SOME INTERESTING FACTS:
IRON:

- Incredibly important metal in...

E[“.B Rather unreactive; only dissolves in...

- Very malleable and ductile (1 oz. can be pounded into a sq.ft. sheet!)

- Not a lot of it; estimates put all the gold in the world in a cube about !

ZING: used in galvanization:

TUNGSTEN:

MERGLRY:

- Usefulin...

- Readily alloys with other metals in mixtures called

Two special periods of transition elements (dropped out to make table thinner and more manageable)

LANTHANIDES: [38 - 71]
ACTINIDES: [30 - 103]
LIRANILIN:

“The reasonable man adapts himself to the world; the unreasonable one persists in trying to adapt the world to himself.
TAerafare, all progress a(e;aem(s on the unreasonable man.“ ~ gaarga Bernard Shaw (1856 ~ 1750)
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HONORS CHEMISTRY: Ma/nv BLock ELEMENTS & HYDROGEN

LEARNING GOAL: SWBAT...

... describe the characteristics and behaviors of the remaining main block elements and hydrogen.

MAIN BLOCK ELEMENTS: GROUFS 1.2 13 - 17

PROPERT/IES:

- Also called the because they represent...

- Electron configuration varies across periods, so reactivity varies.

- At the extremes lie the alkali metals and halogens.
- Group 16 is also known as:
- Unofficial names:

- Neither of these names are approved by the ZU/PAC:

SOME INTERESTING FACTS:
CARBON: central to life:

- Many carbon containing gases: CO, CO,, CHy:
- Allotropic forms include:

- Important to industry in plastics, medicine, fuels, clothes, steel

NITROGEN:

- Exists as diatomic N,, which is...
- Usuable nitrogen is very important to civilization:

- HABER PROCESS:

OXYGEN:

- Two allotropes:

SILICON:

- Important to computer industry due to...

HYBR[‘EEN A truly unique element, considered its own family,

_I_|

N

... EVERYTHING!

if in any at all.

REVIEW & REFLECTION

“Two men Look. out through the same bars: One sees the mud and one the stars.” ~ Frederick. Lwngﬁn’a{ge
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