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Mountains on the Moon

0 1609, laan astonomer Galio Gale heard
ofanew Dutchnvention,the elescope, It was
desgned t hlppeopl se distantenemy ships.
Galia was imerested foranothr reason—he.
wondered what wauid happen f e tained a
telscope onth nightsy. o h b s
elscope for tispurpase. ihen h poited it at.
the sy, he was amazed. The new eescope.
allwed him o see mountais onthe moon. ey
Spots o the sun,and fourmonscicing the
plnet upiter. I discovermany particulars in
Heaven that had been unsen and unheardof
unil i our age,” h laer wrote.

Focus Question How did disconeris i scence
lead 0. newwayof tinking for Ewropeans?

The Scientific Revolution

Objectives. ‘»

« Explain how new discoeries n astonamy
changed the way people viewed the uivese

+ Undestandthe new sdentfc mthad and haw
it developed.

« Aty the contbatons that Newton and oter
cientss made 0 the Scentifc Revolton.

Terms, People, and Places.

igaus Copencus sientfic mthod
helcentic ypthess
Tycho rare Robertsofe
IohamesKepler  saac Newlon
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René Descartes

Note Taking

Reading SKils: dentify Main Ideas Use 3 table
Tk the e below o tecord fornation about
importantpeople of the Scientiic Revolution,

Thinkers of the Scentfc Revoluion
Tt Copernics | Gt st |

238 The Renalseance and Reformation

The Renaissance and the Reformation faclitated the breakdown
of the medieval worldvics. In the mid-1500%, a profound shift
scientifc thinking brought sbout the final break with Europy
medieval past. Called the Scientific Revolution, this movement
pointed toward a future shaped by a new way of thinking about
the physical universe. At the heart of the Scientific Revolution was
the assumption that mathematical laws governed nature and the
universe. The physical world, therefore, could be known, managed,
and shaped by people.

Changing Views of the Universe

Ut the mid 15008, Buropans' view of the univere wasshaped
byt therie of e ancins it Poleny nd Aol More
G100 seas bl the Renarmane. v ad gt ths
Earth v e ceter o he aniere. ot oy 4 this viw seem.
e with oo s v cketed b he Chreh. T he
o001t 1600w howewer, e b1 acton this vicw

Copernicus Challenges Ancient Astronomy In 1543, Polish
scholar Nicolaus Copernicus (koh PUR nih kus) published On
the Revolutions of the Heavenly Spheres. In it, he proposcd
Hellosentric,or sun-centered, model of the universe. The sun he
said, stands ab the center of the universe. Barth is just ne of sev-

 eral planets that revalse around the sun.
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Most experts rejected this revo
utionary theary. In Europe at the
time, al scientific knowledge and
many seligious  teachings  were
hased on the arguments developed
by classical thinkers. If Plolemy's
reasoning sbout. the plancts was
wrong, people believed, then the
whole system of human knowledge
might be called into question. But
i the late 15005, the Danish
astronomer Tycho Brahe (T2
koh 8RAH uh) provided evidence
that supported Copernicus's the

ory. Brahe sct up an astranomical

abservatory. Every night for years,

he carcfully oberved the sky

accumulating data about the movement o the heavenly bodics
After B

mer and mathematician Johannes Kepler, used Brahe's data to

ealculate the orbits of the planets revolving around the sun. His cal

she's death, bis assistant, the brillant German astrono:

culations supparted Copernicus's heliocentric view, At the same
time, howeves, they showed that cach plaset docs aot move in o
perfct circle, as both Ptalemy ad Copernicus belived, but in an
oval-shaped orhit called an ellpse Views of the Moon

Galfeo sketched the viewsofthe moon
Galileo's “Heresies” Scicntists from many different lands Sowthough his telscope 1609 et

built o the foundations laid by Copernicus and Kepler.In Italy, Galileo  Petures o te moon taen trough a
modern telescope {ight ook remarably

Galilei assembled an astronomical telescope. As you have read, he

observed that the four moons of Jupiter move slowly around that
planet—exactly, he realized, the way Copernicus said that Earth moves
around the sun,

Galileos discoveries caused an uproar. Other scholars attacked him  Vocabulary Builder
because his bscrvations gontradicted ancient views about the world. The  contesdict(kahn troh DIKT) . 10
Chusch condemned him because his ideas challenged the Christian  ngaimst
teaching that the heavens were fixed in position to Barth, and perfect

In 1633, Galilea was tried before the Inquisition, and for the rst of his

Jife he was kept under house arrest, Threatened with death unless he

withdrew his “heresics” Gallo agrecd to sate publcly n court that
as e et thecourt he matiered, "And et it moves
& Checkpoint Why was Copernicus's theor seenasradicl?

Despite the opposition of the Chusch, by the carly 1600 a ness approach

1o science had cmerged, hased upon bservation and experimentation.  Vocabulary Builder
During the Renaissance, the works of the ancient Greek philosopher  philasopher. fih 141 uh for) .
Plato were rediscovered. Plato taught that man should look beyond sim-  person wh i an expert in the sty o

ple appearances to learn nature’s truths, He believed that mathematics,  knowledse

ing thesc
and

one of the greatest human achievemets, was the key to lea

truths. His teachings were rediscovered by Rensissance scicatis
helped shape peaple’s view of the physical world.
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A Step-by-Step Process Over time, a step-by-step process of discov-
ery cvalved that became known as the seicntific method. The seentific
method required scientists to collect and accurately measure data, To
explain the data, seentists used reasoning to propose a logeal hypothesis,
or possible explanation. They then tested the hypothesis with further
abservation or experimentation. Mathematical caleulations were used to
convert. the observations and experiments into scientific laws. After
reaching a conclusion, scientists repeated their work at least onco—and
wsually many times—to confirm and refine their hypotheses or formulate

et anes
Diagram Skils The s metod & Checkpoint How did Bacon and Descartes each approsch the new
il e a5 bsedon il sientfc methot?

obsenation and messurement o dta.
Wiy i Step 7 an important part of te
process?
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Breakthroughs in Medicine and Chemistry
“The 15008 and 16005 saw dramaic chasges in many branches ofscience
especially medicine and cheistry. The rapid changes i science and
tchnology that bogan i this period atill coninue o this day

Exploring the Human Body Medieval physicians relied o the works
of the ancient physician Galen. Galen, however, had made many errors,
in part because he had limited knowledge o human anatoms. During the.
Renaissance, physicians made new effors (o study the human hods: In
1543, Andrcas Vesalius (vuh 5AY lc us) published On the Structure of the
Human Body, the fist accuraie and deiailed study of buman anatomy.
Vesalius used whatever means he could to increase hia knowldge of
anatoms: He used friendshipa with peopl of influence o get invitations
to_autopsics. He also_autopicd bodica that. he himsclf obiained—
counting on friends in the local government.to ook the other way:

In the carly 1540s, French physician Ambroise Paré (pa RAY) dey
oped a new and more effctve ointment fo preventing infection. He also
developed new surgical techniques, ntroduced the use ofartifcal limbs,
and invented several scieniific instruments. Then in the carly 16005,
William Harvey, an English scholar deseribed the circulation of the blood
for the frst time. He showed how the heart serves s 3 pump to force
blood through veins and arterica. Loter in the century; the Dutch inven-
tor Anton van Leeuweshock (LY wun hohk) perfected the microscope.
and became the irst human to see cells and microorganisms These pio-
cering scientists opened the way for further discoverics.

Human Anatomy
Renaisance artsts and sintsts
determined o eam how things eally
worked stued nature ith great iy
In the 14005, Leonardo drew the muscls
ofthe human am with amazing accuracy
(ight. Renaissance docorsleamed much
about hman antomy from dissectors
{h). How docs tis painting ram tho
1500 afloc the adkances i sontfic
tinking?
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@ Checkpoint How id Boyl transform the science of chemistry?

Isaac Newton Links the Sciences
As  student in England, Isaac Neseton devoured the works of the lead-
g sicntiss of s day. By ag 24, he had formed  brilliant theory to
cxplain why the planets moved as they did. According to one story:
ton saw an apple fall from a tree. He wondered whether the force thal,
pulled that apple to Farth might not also control the movements of the
planets.In the next 20 ears, Newton perfcted his theory. Using mathe-
matics, he showed that a single force keeps the planets in their orbits
around the sun. He called this force gravity

In 1687, Newton published a book cxplaining the law of gravity and
ather workings of the universe. Nature, argued Neswton, follows uniform
e All motion in the wniversc can be measured und deseribed mathe-
matically: To oy, Newton's wor scemed to lisk the sciences just s
gravity isclf bound the universe together

For more than 200 years, Newton's laws held fast. In the carly 1900s,
startling new theories of the universe caled some of his ideas into ques.
ion. Vet is laws of motion and mechanics continue t have many pract-
cal uses, For cxample, ealeulus—a branch of mathematics partally
dexeloped by Newton and used to explain his laws—isstll pplied today.

@ Checkpoint How did Newton use observations of nature to explain
the movements of the planets?
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