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B.Il. HukudopoBa

ABTOp: Hukndoposa Ba-
neHTnHa feoprnesHa, yumTesnb
QHITIMACKOro A3blka CpegHen
wkonbl Ne 4 ¢. MoHacTbipuwe
YepHurosckoro pavona [pu-
MOPCKOIo Kpasi.

MpepmeTt: AHMKUACKUI
A3bIK.

Knacc: 11.

Tema: N306peTeHuns, Ko-
TOpble NOTPSICAN MUP.

Mpodunb: O6weobpa-
30BaTEfIbHbIN.

YpoBeHb: O6Lwmii.

TekcT 3apaum. Anekcan-
nep dneMuHr coeeplunn pe-
BoSitOLMIO B MeanuyHe. OH OT-
KPblal MPOTUBOUHPEKLIMOHHOE
cpencTtso. Ho oH ewgé 6bin u
XyOOXHMKOM. CBOE OTKpbITME
OH NPUMEHS B CBOEN TEXHUKE
xusonucu. dnemuHr cuntan-
Csl aBaHrapamcTom ¢ ocoboi
TBOPYECKOW MaHepown. 4YTo oT-
Kpbln Anekcangep PnemMuHr?
B 4ém 3aknoyanacb ero Tex-
HUMKa XMBOMNNUCKU?

a) Beigenute kiwo4eBble
¢J10Ba /19 UHPOPMAaLMOHHOro
novcka.

6) Havigute n cobepute
HeobxoanuMyo HopMaLmIo.

B) Obcyante v npoaHaan3npyiTe
cobpaHHyo nHpopmaLmio.

r) Caenavite BbIBOAKbI.

4) CpaBHuTe BaLLv BbIBOAbI C KYJlb-
TYPHbIM 06pa3LoM.

Bo3MoOXHble MHPOPMaALUOHHbIE
UCTOUYHUKM

Web-cavitel:

happydoctor. ru

wikiznanie. ru>-wz/ index.php/ Uc-
Topus

Wikipedia.org/wiki/Alexander
Fleming

http://www.smithsonianmag.com/
science-nature

http://him.1september.ru/2003/
26/9.htm

KynbTypHbIih 0Opasew,

http://www.smithsonianmag.com/
science-nature

Painting With Penicillin: Alexander
Fleming's Germ Art

Even to scientists, the question of
where great discoveries come from is a
bit of a mystery. Young biologists learn
technique. They learn to sequence DNA,
extract sediment cores or distinguish
chemical compounds. But how to make
a big breakthrough, well, that is equal
parts chance and voodoo. Scientists
who have a great insight one day (and
implicitly, at least in that moment,
understand discovery) are as likely to
fade into anonymity the next as to make
more big discoveries.

Among the classic examples of the
unpredictable nature of discovery is that
of the Scottish son of a pig farmer,
Alexander Fleming. As you may have
learned in school, Fleming kept a messy
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lab. He left petri dishes, microbes and
nearly everything else higgledy-piggledy
on his lab benches, untended. One day
in September of 1928, Fleming returned
from a trip and found a goop of some
sort growing into a stack of abandoned
bacterial cultures and killing them. The
circle of goop was a fungus. In that
chance moment, Fleming discovered
the antibiotic properties of penicillin,
properties that would change the world.

Because of Fleming and the
scientists who elaborated on his
discovery, millions of lives were saved.
Some of you are alive to read this
because of Fleming. Even if you were not
saved by penicilin or some other
antibiotic yourself, one of your ancestors
likely was. That much about Fleming’s
legacy is true. He was an ordinary man
who had an extraordinary impact. What
is wrong is the idea that his discoveries
were simply happenstance. There is
more to the story.

In addition to working as a scientist,
and well before his discovery of
antibiotics, Fleming painted. He was a
member of the Chelsea Arts Club,
where he created amateurish
watercolors. Less well known is that he
also painted in another medium, living
organisms. Fleming painted ballerinas,
houses, soldiers, mothers feeding
children, stick figures fighting and other
scenes using bacteria. He produced
these paintings by growing microbes
with different natural pigments in the
places where he wanted different
colors. He would fill a petri dish with
agar, a gelatin-like substance, and then
use a wire lab tool called a loop to
inoculate sections of the plate with
different species. The paintings were
technically very difficult to make.
Fleming had to find microbes with

B.I'. Hukudopoea

different pigments and then time his
inoculations such that the different
species all matured at the same time.
These works existed only as long as it
took one species to grow into the
others. When that happened, the lines
between, say, a hat and a face were
blurred; so too were the lines between
art and science.

It is not clear why Fleming started
painting microbes; perhaps he picked up
a brush one day and noticed that it felt
like the loop he used for his bacteria. Or
maybe it was due to the promiscuous
sexual predilections of artists. Fleming
worked at St. Mary’s hospital in London,
where he treated syphilis cases. Many of
his patients were painters, and those
painters sometimes gave Fleming
paintings and perhaps even lessons in
return for treatment. Fleming’s palette
grew richer with time as he found bacteria
with the colors he needed. He found joy in
discovering a strange new strain of
bacteria, in the way that a field biologist
might feel the same in happening upon
some new and wondrous bird. He
collected unusual life forms in the hope
that one of them might someday prove
useful.

Fleming was a self-taught artist; he
had no real artistic training and so he
painted what occurred to him. The
paintings had little in the way of
dimension or nuance and yet still had a
vigor, heightened by the reality that they
in fact were alive. As one breathed on the
paintings, they breathed back.

One could view these paintings as
just another manifestation of the strange
ways in which scientists become
obsessed (biologists have more than a
fair share of quirky hobbies—miniature
trains, headstone photography, broken
glass collections). But as scientists have
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PECYPCbl
begun to reconsider Fleming’s story, it  discovered, or he would go on to anyway,
has become clear that these little lysozyme, a common natural antibiotic
paintings were more than art. that most bodies produce in great

On that fateful morning, what quantities. Fleming leapt on the unusual
Fleming actually discovered was, in a like a weasel on a vole and in doing so
way, a version of one of his paintings.  discovered what others had walked right
Each of the colonies of Staphylococci  past or even thrown, disgusted, into the
bacteria that he had inoculated on the trash.
plate had grown into a small shape Fleming’s bacteria paintings have
resembling a planet or a star in a night many descendants. A group of modern
sky. But there among his wild planets painters is using bacteria to produce all
was something else, a larger, lighter sorts of images. Glowing bacteria are
body atthe top of the dish, the Penicillium used as a scientific tool. The most
fungus. Around it the sky was dark, important descendant of Fleming’s
where the bacteria were dying. Iltwas his  artistic methods, though, are the
masterpiece, his «rising sun,» the thousands of modern scientists who, like
painting that would save more lives than  Fleming, make discoveries by looking
any other discovery. for the unusual. You will find them with

Fleming’s discovery of the effects their messy labs and eyes for oddities.
of penicillin, the compound produced by  They are bored by experiments that work
the fungus, was a function of his eye for and prefer those that do not, those
the rare, an artist’s eye. Other scientists  whose results make no sense at all. In
had undoubtedly seen Penicilium those moments, they think sometimes
growing on their petri dishes before that they have found something truly
Fleming, but they had thrown those important. Usually they are wrong, but
dishes away as failures (In fact, both  every so often they are right, and our
Chinese and Greek medicine had used understanding of the world leaps
fungus topically to treat bacterial forward. In such moments, the prepared
infections for several thousand years).  mind favors chance rather than the other
Not so for Fleming, who spent his life  way around.
searching for outliers and the situations
that favored them. The outliers were not http://him. 1september.ru/2003/
lucky accidents. They were instead, for 26/9.htm
Fleming, the living art of discovery.

Nor was his discovery of penicillin N306paxeHne BbINOSIHEHO C MOMO-
an exception. His other discoveries wblo «6akTepuanbHON TEXHONOMMK», a
accumulated as he collected other odd  aBTOp — HOoGeneBckuii naypeat v Bblaa-
observations. Fleming one day hung his  towminca aHrmunincknin buonor AnekcaH-
nose over a petri dish so to allow his  pep ®neMUHr, OTKPbLIBLUWIA NEHVULMWIVH,
mucus to drip on to the plate. He wanted 1 ncnonb3oBaBLUMIA €FO B CBOUX XWBO-
to see what would happen, what nuMCHbIX onbiTax.
observation would grow out of that Kak n3BecTHO, OH He 04YeHb Nobun
strange planting. A new color? Anew life ~ ybupatb cBolA nabopaTopHbIl CTON, YTO,
form? What he found instead was that no cuyactnmBon cny4aiiHOCTM, NOMOITO
his mucus Kkilled bacteria. He had emyB 1928 rogy coenaTb O4HO N3 BaX-
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HENLWNX OTKPbITUIM XX BEKA B MEANLIMHE.
Bcsknii 6puTaHCKuiA OXXEHTNbMEH, Kak
M3BECTHO, OO/MKEH MMETb X060u, n y
dnemunHra oHo 6b110. OH nucasn, a To4d-
Hee, «BblpallMBan» OakTepuanbHble
KapTUHKW. Kaxabihi  Bua, MUKpobOOB
MMeeT CBOW COOCTBEHHbIN, Kak NpaBu-
10, OYEHb SIPKUA LBET — 3ENEHbIN,
CUHUIN, XENTLIN, anbii U T. 4.

3710 1 ObINN KPACKM OPUMMHANIBHOIO
XynoxHuka Anekcangpa ®dnemunra. No-
Havany 6e3mMo3arnble MUKpoObl He MOrn
Jaxe npencraBuTb cebe, B KAKOM BeSIN-
KOM [iefie OHW y4acTBYIOT, a NOTOMY Yac-
TEHbKO HapyLLanu TBOPYECKNI 3aMbICer
co3paTens KapTuH, 3anon3as Ha Teppu-
TOPUIO cOCceneln 1 Hapyllas NnepBo3aaH-
HYIO YNCTOTY KPaCoK.

M TyT-TO DnemuHr (He cpaay oue-
HUBLUMIA CBOE OTKPbITUE NEHULMINNHA)
ncnonb3oBan 6akTepuuUuaHbIe CBOWC-
TBa NJI€CEeHU AN PUCOBAHUS KAPTUH: OH
cTan OoTOeNnAaTb MUKPOOHbIE LBETHbIE

B.I'. Hukudopoea

nATHa Opyr OoT Apyra y3kMMKU noaocka-
MW, NPOBEOEHHBIMN KUCTOYKOW, Npes-
BapUTEsIbHO MOrpyXEHHON B pacTBOp
NeHNUMIAnHa.

OH ob6oxan B cBOOOAHOE BpeEMS
Aenatb UBETHble KAPTUHKWN N B KA4€CT-
BE Kpacok wucnonb3oBan OakTtepuu.
CHauana genan Habpocok Ha NPOMOoKa-
TenbHol Gymare, 3aTem nokpbiBan eé
arap-arapom (nuTaTenbHOl Ccpeaon
Oons MHormx Gaktepuil), 3aTemM Urnon
npouapanbiBani KOHTYPbI 1 3aNONHAN NX
NEHULWIMHOM, 4TOObI MUKPOObLI He
nepecekanu KOHTyp. A mnocne 3Toro
packpaluvBan CBOU XMBblIE KapPTUHKMU
pa3HOLUBETHLIMU KyJIbTypamMu 6akTepuii
BHYTPW O4YEPTaAHUI aHTMOMOTHMKA.

KapTuHbl, BOCTOYHbIE OPHAMEHTbI U
OVKOBUVHHbIE Y30pbl KUCTW XMBOMMCLA
dnemunHra npuenekann BHUMaHe mupa
VCKYCCTBa Mpexpae BCEro noTtomy, 4To
HanmcaHbl OHW BbINN HE MACIOM UK ak-
Bapenbo, a pa3HoOUBETHbIMA LUTaMMa-
MU MI/IKpOGOB, BblCE€AHHbIX Ha arap-ara-
pe, pasnuTomM Mo KapToHy. dnemuHr
LWEN B HOTY CO BPpeEMeHEeM, BOblS1 Y1eHOM
00beaNHEHNS XYO0XKHMKOB U AaXe CYM-
Tasics aBaHrapaucToMm ¢ 0coboi TBOp-
YeCKOoM MaHepon, YyMEeNo COYeTaBLUIMM
pa3nnyHble LBeTa.

CoBpeMEeHHbIM 6Buonoram Takxke
HWYTO MPEKPACHOE He 4yxao. Tak Bbl-
rNaguT XyooxecTBeHHas pabota «[ei-
32X C 3aKaToOM>», BbINMOJIHEHHAS HA YaLUKe
MeTpn BOCEMBLIO PAa3HLIMU  KIIOHAMM
B6akTepuii, SKCNPeCCUpPYOLWMMN Pa3HO-
LUBETHBIMU (hyOpeCUEeHTHbIMK Benka-
MU, co3paHHas B nabopatopumn CaH-u-
ero B 2006 roay.
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KapTtuHbl Anekcanpepa dnemuHra

MeToanyeckni KOMMeEHTapun ce peLleHnst 3To 3aJa4m y4eHnku npnobpeTa-
IOT HaBbIKW:
Pelwas 3agayy, yyawpecs y4atcs nonb3o- e paboThbl B KOJIJIEKTUBE;
BaTbcsa MHTepHeToM B uensx cbopa nHbopma- ® NPOSIBNEHNS TBOPYECTBA U UHMLMATUBSI;
U1 ans akTMBM3aLMmn CBOeKr no3HaBaTelbHOMN ® CO30aHNs 1 aHann3a NpoaykTa CBOEro

1 obpasoBaTtenbHOM aesatensHocTu. B npouec-  Tpyaa.
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