KWMOBbIM Ha ocHoBe Campbell
Biology
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A 3BOJTIOLLIUNA




JKN3Hb:

KnBble opraHnM3mbl XOPOLLO
aganTMpoBaHbl K OKpy»KatoLlen cpeae

CX0oOCTBO XUBbIX OPraHM3MoB
Pa3Hoobpa3sune XnBbiX OpraHM3mMoB



UTo Takoe asonounua?

[lapBWH: nponucxoxxgeHue c
N3MEHEHNAMMU

CoBpPEMEHHbIN: NSMEHEHMNE

reHeTN4eCKOoro cogepxXaHnd nonynaunm
N3 NMOKOJTIEHUNA B NMOKOJIEHNE



NCTOPUA TEOPUIN
IBOJTIOLI



1809
Lamarck publishes his
hypothesis of evolution.

1798 ge s Sketch of a flying |
Malthus publishes : frog by Wallace
“Essay on the Principle Cuvier publishes his
of Population.” extensive studies of 1858

vertebrate fossils. While studying species in the
1795 Malay Archipelago, Wallace
Hutton proposes 1830 (shown above in 1848) sends
his principle of Lyell publishes Darwin his hypothesis of
gradualism. Principles of Geology. natural selection.

| | I |

1870
1809 1831-1836 1859
Charles Darwin Darwin travels On the Origin of
is born. around the world Species is published.

on HMS Beagle. 1844
Darwin writes his

essay on descent
with modification.

THE ORIGIN OF SPECIES
Marine iguana
2 in the

»» Galapagos

Islands
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ApucTtoTtens (384-322 00 H.3.) cyuTarn,
YTO XXUBbl€ OpraHn3Mbl HE N3MEHSIOTCH,

4YTO BCE OHW pacriofiaralTcs Ha
«JIECTHULE» B NOPSAAKE YCITOXKHEHNSA NX
CTPYKTYpbI - Scala naturae

[TosgHee (1700-ble) yyeHble OOBACHANN
aganTtauun XXNMBbIX OPraHU3MoB MX
naeanbHbIM CO30aHUEM.



OanH n3 Hnx — Kapn JinHHewn
(1707-1778).

OH co3gan 6MHOMUHANbHYIO
HOMEHKNaTypy,

n Knaccudpunkaumo opraHM3mMoB.



XXopx KroBbe naneoHtonor (7)

OH yBuaen 4to borsiee ctapble nnacTbl
nopon coaep>kanu Buabl bonee
OoTNnM4YarLme OT COBPEMEHHDbIX.

PasHuyy mexay sBugamm B pasHbIX
nnacTtax oH oObSACHAN KaTacTpodamu,
npousoLlieglmnmmn B pasHoe BpeEMSA —
KaTacTpodunsm.



Sedimentary rock
layers (strata)

Younger stratum
with more recent
fossils

Older stratum
with older fossils
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1812
Cuvier publishes his extensive
studies of vertebrate fossils.




B 18-oM Beke ppaHLy3CKUN YYEHbIV
XXaH baTtuct Jlamapk (1744-1829)
npeanoXxmn oo bACHEHUE N3MEHEHMUIO
BNUAOOB. (MCKONaeMble)

[1Be noeu (namMapkusm):

«YnpaxHeHue — He ynpaxHeHue» —
OopraHbl, KOTOPbI€ NCNOJSIb30BASUCh,
ynydllanuch, a KoTopble He
MCnonb30Barnmcb — ncyesanmu.

«nepepa4va NpModPETEHHbIX NMPU3HAKOB»
Nno HacneacTsy.









OAPBUHU3M







Yapnb3 OJapsuH (1809-1882):
OTeu otgan Yapnb3a B MegMLIMHCKYIO
LLIKONY, HO OH bpocwun ee.

3ateM oH noctynun B Cambridge
University Ha cBsLeHHMKA.

[Tocne oKOHYaHMSA OH YCTPOUIICS Ha
kopabnb burn HatypanucTom.

B 1831 rogy kopabsnb otnnbin K KOXXHOW
AMepuke.

Ha bepery dapsuH genan HabnogeHus
3a XXMBOTHbIMWU, PACTEHUAMMU U
CUKONaeMbIMMN,



,-—‘ﬁm B

~Marine i lgu \na
|nthe
Galapagos

Islands

1831-1836

Darwin travels around the world on
HMS Beagle.
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B nytn [lapBuvH nay4yan reonoruo —
3emMnst HaMHOro cTaplLue, Yem
CUMTaNOCh.

Ha ['[ananarocckmux octpoBax OH uU3y4yan
3490MnMKOB — MPOU30LLIIN OT O4HOro
npenka n3 martepuka.



Darwin in 1840,
after his return
from the
voyage
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(a) Cactus-eater
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EcTecTBeHHbIU OTOOP — OpraHmn3m, Ybu
NPU3HAKN NOMOratoT eMy BbDKUTD,
OCTaBIAET MOTOMCTBO.

[locne Bo3BpalleHns [apBuH
paspabaTbiBan CBOO TEOPULO.

B 1858-om [lapBuH nony4mn NnUCbMO OT
Anbdpena Paccena Yonneca, B
KOTOPOM OH OOBACHAN MEXaHU3MBbI
ecTecTBeHHoro otbopa.

B 1859 [dapsuH onybnunkosan cBoOo
kKHUry «Origin of species by means of
Natural Selection».



1858

While studying species
in the Malay Archipelago,
Wallace (shown above in

1848) sends Darwin his Sk&tCh Of a ﬂylng
hypothesis of natural frog by Wallace

selection.
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B cBoeun kHure [lapBuH onucan Takue
CBOWMCTBA XXU3HU KakK aganTauunu,
pa3Hoobpa3sne 1 CXOXeCTb C MOMOLLbIO
NPONUCXOXAEHUA OT OQHOro Npeaka
nocpeacTBoOM eCTECTBEHHOIo oTbopa.

ﬂ,apBI/IH npeacTtaBiid;l UCTOPUNHKO XXUBbIX
OpPraHN3MOB KaK «AOepeBo XU3HN» C
OAHNM MNpeanxkoMm.



THE ORIGIN OF SPECIES
BY MEANS OF SATURAL SELECTION,

- Tee

PRESERVATION OF FAYVOURED RACES IN THE STRUGGLE
FOR LIVE

By CHARLES DARWIN, M.A.,

PELLOW OF THE SOT AL, SROLOGIAL, LINNEAN, EYC., MCTRTINS

AETIHOR OF * JOUKNAL OF RERCASCMIN MURING M. M. & PLAis’s VoY sin
OCED THE wosan.'

LOXNDON:
JOHN MURRAY, ALBEMARLE STREET
18506,

1859
On the Origin of Species
Is published.

© 2014 Pearson Education, Inc.




Phylogenetic Tree of Life
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Takxe, B CBOEU KHUre, [lapBuH onuncan
T.H. UCKYCCTBEHHbIU OTOOp (?)—

npoLecc, B KOTOPOM ftogm oTomnpanm
OpraHn3Mmbl C XernaTernbHbIMK A5 cebs
Npu3Hakamm — ceneKkuus.



p Selection
Brussels %y for apical

sprouts

Selection for
axillary (side)

Buidie Selection for

flowers and stems

9\ S Selection
Seiecllon ai o g for stems
for leaves MIgAS .

Wild mustard Kohlrabi
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3atem [dapBuH NpeanonoXun, 4To
nogobHblIe Npouecchl MOryT
NPOUCXOaNTb B NpuUpoae.

OH obocHoBan cBOW aprymMeHT AByM4A

HabnOeHNAMU, U3 KOTOPbIX OH caenarn
Ba BbiBOAOA:

- HabnropgeHue Ne1: opraHn3ambl N3 0gHOM
nonynsumm 4acto pasnuyaroTcsa gpyr ot
apyra rno npmaHakam.






HabnoaeHne Ne2: Bce opraHn3ambl
npon3BoasiT borbLUe NOTOMCTBA, YEM

OKpyXatoLlasa cpeaa CMOXET
obecneynTsb,

N MHOIMe N3 3TOro NOTOMCTBA He
BbXKMBALOT (OBa CnoHa)

(Tomac ManbTyC 3KOHOMUCT)
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BuiBoag Ne1: ocobu, Ybn HacnengcTBEHHbIE
XapaKkTepPUCTUKN OatoT UM Bonblue LaHCoB
BbDKUTb, OCTaBMAOT OonbLie NOTOMCTBA,
4yemM gpyrne opraHm3mbi.

BbiBoa Ne2: 510 HepaBeHCTBO OyaeT
NPUBOOUT K HAKOMIEHUIO «XOPOLLMNX»
NPU3HAKOB B NOMynNsiLuMn.

[TpMepbl 3TUX MPUIHAKOB:
N30exaTb XULHUKOB
[obbiBaTb NuLLy
BbioepxnBartb ycrnoBus cpeabl






lMpumeyaHue: eCcTeCTBEHHbLIN OTOOP
MOXXET OENUCTBOBAThL HA NPU3HaKW
TONbKO €Cnu

1. OHM HacneacTBeHHbIE (NepenarTcs)

2. OHMN OENCTBUTENBHO NPEOOCTaBNAT
NpenmyLLEecTBO

EcTecTBeHHbIM OTOOP aenaet
opraHn3mbl bonee nprucnocobrneHHbIMU
K OKpYy>KaloLLlen cpeqe.



.2{' hx |I % o

A flower-eyed mantid in
South Africa

A leaf mantid in Borneo
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Opl'aHI/I3MbI HE UBSMEHAIKOTCH, 3TO
nonynaumnn MSAMEHAKOTCA.

EcTecTBEHHbIN OTOOP MOXET
OENCTBOBATb TONTIbKO Ha NPU3HaKu,
KOTOpPbIE pa3nnyaroTCcs.

YcnoBus OKpy»KatoLlen cpeabl MoryT
N3MEHUTLCH, U BUO MOXET
NnepecenunTbCs.






Field Study
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Soapberry bug with beak
inserted in balloon vine
fruit
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Results

On native species, Beak
balloon vine
(southern Florida)
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On introduced
species,
goldenrain tree
(central Florida)
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Staphylococcus aureus (MRSA) nmeer
doepMeHT NneHnymMnnHaasy.

B 1959 rogy Hayanu ncnonb3oBaThb
aHTUOMOTUK METULMINH, HO Yepes Ba
roga nosgBmnca yCTOMYMBLIM LUTAMM

USAS00.



2,750,000
250,000 base pairs

Chromosome map
of S. aureus clone USA300

Key to adaptations

Methicillin resistance
Ability to colonize hosts

2,250,000

B Increased disease severity

Increased gene exchange
(within species) and

toxin production 1,000,000

1,750,000

1,250,000
1,500,000
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Annual hospital admissions

with MRSA (thousands)
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[ omMoS1orus

OpgHa CTpYKTypa — pasHble PyHKLUN.
Buabl, nmetowme obuiero npeagka,
MMEIOT CXOXKECTUN B CTPOEHUN (pPa3Hble
YCIIOBUS OKpYyXatoLlen cpeabl). (?)
Hanpumep, KOHEYHOCTU Y
MITEKOMUTAIOLLINX.

Takke ecTb NpMMepPbI rOMOJSIOroB Y
OMOPUOHOB (KOTOPLIX HET Y B3POCIIbIX).



Humerus

Radius

Ulna

Carpals
Metacarpals
Phalanges
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Post-anal
tail

Chick embryo (LM) Human embryo
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PyanmeHTbl (?)
OcTaTKyu KOHEYHOCTEN HOT Y 3MEN

OcTaTtku rnas y crenbiX pbi0, XXUBYLLNX B
newliepax.

MonekynapHble roMosiorn — reHsol
[lceBOoOreHsbI



[ eHeTnYEeCKUn Koa — 3TO roMOoJIor,
KOTOPbIN €CTb Y BCEX OPraHN3mMoB — OH
Obin y obulero npegka.

HoBble (HegaBHME) rOMONOrK
NPUCYTCTBYIOT Y MEHbLLLUEro KofinyecTaa
OpraHM3moB.

[MnoTe3a «3BOSMOLMOHHOE APEBOY.
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KoHBepreHTHasa aBonounsa —

OpraHnambl U3 pasHbiX NUHUN
noaBepraTca OANHAKOBbLIM YCIOBUAM U
pa3BMBAIOT CXOOHbIE NMPU3HAKM.

AHanornyHble opraHbl — UMEKOT
OOVHAKOBY OYHKLMIO, HO pa3Hoe
NponcxoXxgeHue.



AMERICA

AUSTRALIA

Flying squirrel
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buoreorpadus

[ eonornyeckme M3aMmeHeHus
(KOHTUHEHTanNbHbLIN OPNUAdT) coBrNagaloT
C HEKOTOPLIMUN NCKOMNAeMbIMW.

250 MnH netT Hasaa obin oauH
KOHTUHEHT [laHreqa, KoTopbin
pacKkonosicsad Ha COBP KOHTUHEHTHI.

Vlckonaemble NpeakoB nowiagen —
CeBepHasa Amepuka.

AHAEeMUKH (?)



Teopusa aBonOLMM NOCPEOCTBOM

ecTecTBeHHoro otoopa (dapsnHn3M) —
9TO Teopusl.

[nnotesa — Teopua — [lorma



