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buopa3Hoobpa3sune

61o- OT BLOC = }KU3Hb
BuopasHoobpa3une = buonormnyeckoe pasHoobpasme

BuopasHoobpasue — pasHoOObpa3ne XXU3HU




Kakaa skocuctema pasHoobpasHee:
KYKYPY3HOro rnoas Uam ropHoro CKA0oHa?

KyKypy3Hoe none [OPHbIN CKNOH

NcTouHuK: http://www.skinnersbiology.co.uk/news.htm Biodiversity (c usmeHeHuamum)



http://www.skinnersbiology.co.uk/news.htm

Kakaa skocmctema pa3HoobpasHee:
YaMHOW NNAHTAUUU AU TPOMNUYECKOro neca?

YanHaa nnaHTaumsa Tponnyecknun nec

NcTouHuK: http://www.skinnersbiology.co.uk/news.htm Biodiversity (c usmeHeHuamum)



http://www.skinnersbiology.co.uk/news.htm

"Ae pa3sHoobpasume 6onble?

Ha KapTuHKax naowajb KPY*KKa onpeaeneHHoro LuseTa nepeaaeT Ynciao
ocobei faHHOro BMAa B cOOOLECTBE UM SIKOCUCTEME

OavH BuAa

MHoro snaos c MHoro Buaos c
OAMNHAKOBbIM pa3HbIM
4ynciom ocoben 4ymuciom ocobei

KapTuHKM no motmuBam: http://www.skinnersbiology.co.uk/news.htm Biodiversity



http://www.skinnersbiology.co.uk/news.htm

OCHOBHbIE I'PYTITbl MNBbIX
OPTAHN3MOB




OCHOBHbI€E rpynmnbl }KMBbIX OPraHN3MOB
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PasHoobpa3une pacTteHuu
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PasHoobpa3une KMBOTHbIX
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UcTouHuK: http://biology.tutorvista.com/organism/animal-kingdom-classification.html



http://biology.tutorvista.com/organism/animal-kingdom-classification.html

CtaTUcTUKa bMopasHoobpasuna Ha naaHeTe 3emns

v’ CeMb MU/IJIMOHOB BMA0B 3yYKapuoT (MpumepHo)
Ha 3emne

v BONBLWWHCTBO U3 3TUX 7 MJIH. — KMBOTHbIE (a
He pacTeHus)

v’ 85% 13 7 MJIH. — Ha3eMHble opraHn3mbl (a He
BOAHbIE)

v’ [1Be TpeTu Bcex BnA0B 0OUTAIOT B TPOMMKAX, B
OCHOBHOM BO B/A1aXKHbIX TPOMUYECKUX Slecax




BuopasHoobpasme Ha pa3HbIX YPOBHAX OPraHMU3aLMUU }KU3HMN,
NN pa3Hoobpa3me brMopasHoobpas3us

YpoBHU BMopaszHoobpa3us

Buopa3sHoobpasune 3To CTPYKTYPHOE N PYHKLMOHANbHOE
pa3Hoobpa3mne popm KNU3HU Ha BCEX YPOBHAX
HaJopraHU3MeHHOM opraHu3auum (To ecTb Ha YPOBHSX,
OTHOCALLMXCA K 3KONOTNN) — BHYTPUNONYAALUOHHOM
(reHeTnyeckom), (mex)nonynauMoOHHOM (BHYTPUBUAOBOM),
BMOOBOM (MeKBNMAOBOM), HAa YPOBHE COODOLLECTB,
3KocmncTem, BMOMOB U APYTNX 3/IEMEHTOB CTPYKTYpPbI U
GYHKUMOHNPOBAHUA Brochepbl.

NcTouHuK: Fred Van Dyke. 2008. Conservation Biology, Chapter 4 (c usmeHeHnamu)




ypOBHM opraHn3aunnm XKmM3HU N npegmeTt saKOI10IMmun

buocdepa (rnobanbHas skocuctema B Maclutabe Bcelt 3eMau, KunBas
060/104Ka 3eMNU, «KNAEHKa }KU3HNY)

buom (rnobanbHas skocuctema B macwtabe NpMpoaHO-KANMATUHECKOM 30Hbl,
Hanpumep, BUOM TyHAPbI, TANTN, CTENHOW 30HbI)

JdKocuctema (coobulectso + abnotnyeckasa cpesa, HanpMMep, SKoCUcTema
CaBaHHbI, BKAOYAIOLLLAA IbBOB U 3e6p, pexxum TemnepaTypbl U 0cafKoB)

CoobwecTBo (B3aMmogencTsytowwme nonynaLmMm pasHblx BUA0B, Hanpumep,
noTpebuTenn n nx NULLLA: NbBbl 1 3eb6pbi)

Monynauma (opraHnM3mbl 04HOIO BMAA, 3KMUBYLLME HA OrPaHUYEHHOM
Tepputopumn n bonee nnm meHee cBoboaHO cKpelwmBatowmecs )

OpraHusm
(MHAMBWA, C TOYKWN 3PEHUA IKONOTUN)

OpraHbl (cepaue, nerknue, NOYKK)

TKaHU (3I'IMTEJ'IM3!'IbHaFI, MblleYyHas, HepBHaFI)

Knetku

Buonornueckune monekynnol (JHK, PHK, AT® n ap.)




[EHETUYHECKOE PASHOOBPASUE




MonekynsapHaa OCHOBA reHETUYECKOro pa3Hoobpasus
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UcTouHuk: http://en.wikipedia.org/wiki/DNA



http://en.wikipedia.org/wiki/DNA

[eHeTM4YecKoe pa3Hoobpa3sne y YenoBeKa
LACTASE HOTSPOTS oo

Only one-third of people produce the lactase enzyme
during adulthood, which enables them to drink milk. caxap —

naktO3a.
depmeHT, Ko-
| e TOPbIN ero
. A pacLuennser,

4 | Ha3blBaeTCs
‘ . NnaktA3a.

\

Percentage of adult population
that can drink milk

B
10% 90%

NUcTouHUK: http://www.nature.com/news/archaeology-the-milk-revolution-1.13471
see Nature 444, 9594—-996; 2006



http://www.nature.com/news/archaeology-the-milk-revolution-1.13471
http://dx.doi.org/10.1038/444994a

CnocobHOCTb NUTb MOIOKO BO B3POC/IOM BO3pacTe 3aBUCUT OT eAUHCTBEHHOW MyTaL UM
During the most recent ice age, milk was essentially a toxin to adults because — unlike
children — they could not produce the lactase enzyme (pepmeHT nakTAsa) required to break
down lactose (monouHbIi caxap naktO3a), the main sugar in milk. But as farming started to
replace hunting and gathering in the Middle East around 11,000 years ago (HeonuTu4yecKasn
pesontoums! - J1N), cattle herders learned how to reduce lactose in dairy products to
tolerable levels by fermenting milk to make cheese or yogurt. Several thousand years later, a
genetic mutation spread through Europe that gave people the ability to produce lactase —
and drink milk — throughout their lives. That adaptation opened up a rich new source of
nutrition that could have sustained communities when harvests failed.

In Europe, unlike in many regions of the world, most people can now tolerate milk. Young

children almost universally produce lactase and can digest the lactose in their mother's milk.
But as they mature, most switch off the lactase gene. Only 35% of the human population can
digest lactose beyond the age of about seven or eight (ref. 2).

Most people who retain the ability to digest milk can trace their ancestry to Europe, where
the trait seems to be linked to a single nucleotide in which the DNA base cytosine changed to
thymine in a genomic region not far from the lactase gene. There are other pockets of
lactase persistence in West Africa (see Nature 444, 994-996; 2006), the Middle East and
south Asia that seem to be linked to separate mutations3.

The single-nucleotide switch in Europe happened relatively recently,
about 7500 years ago.

NcTouHuK: http://www.nature.com/news/archaeology-the-milk-revolution-1.13471



http://www.nature.com/news/archaeology-the-milk-revolution-1.13471
http://dx.doi.org/10.1038/444994a
http://www.nature.com/news/archaeology-the-milk-revolution-1.13471

[eHeTMYecKoe pa3Hoobpa3ne BaXKHO NOTOMY, YTO OHO ABAAETCH
NCTOYHMKOM HacneacTBEHHOM M3MEHYMBOCTU. BbicoKoe
reHeTM4yeckoe pasHoobpasune (= 3anac HacnNeaCTBEHHOM U3MEHYU-
BOCTM) UMeeT aganTuBHoe (NpmucnocobutenbHoe) 3HaYeHme B
YCNOBUAX USMEHEHUIN OKPYXKaloLLLen cpeabl, BbI3BaHHbIX, B
4aCTHOCTU, BO3AEeNCTBUEM YenoBeKa. Bnuabl ¢ NOHMMKEHHbIM

YPOBHEM reHeTU4YecKoro pasHoobpasma UMeroT NOBbILLEHHbIN
PUCK BbIMMPAHUA B CUAY TOTO, YTO B UX COCTABE MOMKET He
OKa3aTbcs ocoben (= reHoTMNOB), CNOCOOHbIX BbIXXUTb M AaTb
MOTOMCTBO B U3SMEHUBLLUUXCA YCNOBUAX CPebl.




COOBLWECTBA, SROCNCTEMbI, BMOMDbI




CoobuecTBoO — COBOKYMHOCTb COBMECTHO 0OUTAOWMX OPraHU3MOB
Pa3HbIX BUAOB, NpeacTaBaaowWan cobom onpeaeneHHoOe 3K0N0-
rmyeckoe eaMHCTBO, Hanpumep, PUTONTAHKTOH 03€epPa U/IN NMOYBEH-
Hble }XMBOTHbIE y4acTKa sieca. [lpyroe (oTAM4HOE OT NepBoro)
onpeaesieHne coobLLecTBa: COBOKYMHOCTb BCEX OpraHM3moB (pac-
TEHWMN, XKNBOTHbIX, MMKPOOPraHM3MOB), HacenALWmMx onpeaeneH-
HbIM YYaCTOK CYLIX nan Bogoema. Npu Takom NOHMMAHUM
coobuectso = 6uoueHo03. CoobLlecTBO BXOAUT B COCTaB 3KOCUCTEMDI
(Buonornyeckni sHUUKAONEANYECKUIN cioBapb, 1986).

JKkocuctema (= buoreoueHos) — 3To GpyHKLUMOHANbHOE €IUHCTBO
YKMBbIX OPraHM3MOB U KOMNOHEHTOB HEXXUBOW cpeabl, OHOPOAHOE
Ha HEKOTOPOM Y4YaCTKe NPOCTPaAHCTBA. YyeT abunortnueckux
KOMMOHEHTOB OT/IMYAEeT 3KOCUCTEMY OT CO0bLLLEeCTBa.

BMOM — COBOKYMHOCTb Pa3/INYHbIX FPYynn OpraHU3mMoB 1 cpeabl Ux
obuTaHmA B onpegeneHHon naHawadTHo-reorpaduyeckom 30He,
Hanpumep, B TYHApPE, XBOMHbIX 1ecax, apnaHon 3oHe (b3C, 1986).
BMoOM — 3TO COBOKYMHOCTb 3KOCUCTEM OAHOMN NPUPOAHO-
KTMMATUYECKOM 30HbI.




PASHOOBPA3WE NOKAJIbHbIX 9KOCNCTEM
HA NMPUMEPE MNMPECHbBIX BO/],




[lpyabl, 03epa N peKkn —
NpPecHOBOAHble 3KOCUCTEMbI

O3epo
(03. MuHaTtybo (NO Ha3BaHUIO
OA4HOMMEHHOTIO BYKaHa)
Ha 0. JlycoH, PnamnnumHbl) PeKa

NcTouHuK: https://www.quora.com/What-is-the-difference-between-a-lagoon-lake-pond-and-river



PASHOOBPA3SUE BUOMOB —
[JTOBAJ/IbHbBIX SKOCUNCTEM




buomol Poccm

TyH'ﬂ'pa NcTouHMK: Taura
WUcTouHuk: http://umeda.ru/tundra landscapes http://russus.ucoz.ru/blog /tajza/2012-03-15-13

LUAHHbIN AR,
VictouHuk: CMELIAHHBIN N1ec JlecocTenb

http://www.greenpeace.org/russia/ru/multimedia/  https://ru.wikipedia.org/wiki/lpuBonkckan_nec
photos/copy-of-148/ ocTenb (3anoBeaHUK)



http://russus.ucoz.ru/blog/tajga/2012-03-15-13
http://umeda.ru/tundra_landscapes
http://www.greenpeace.org/russia/ru/multimedia/photos/copy-of-148/
https://ru.wikipedia.org/wiki/

Ctenun Ha PA3HbIX KOHTUHEHTAX

Mpepun (CeBepHaa AmepuKa) Mamnacsbl (KOXKHasa AmepuKa)

https://kailash.ru/argentina-info/1737.html

CaBaHHa (Adppuka n Asctpanus)
CaBaHHa B TaH3aHUU Tyccoku (Tyccok)
(HoBana 3enaHgus)

®oTo: BMKK (Kpome yKkazaHHOrO)



https://kailash.ru/argentina-info/1737.html

Ha3semHble 6BMombl 3emaun

(Ha aToM KapTe ux 18)
Ha TeppuTtopun Poccum 1 conpeaenbHbiX CTPaH BblAenatoT 13 HazemHbIx 6MomoBs

ice sheet and polar desert
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temperate broadleaf forest
femperate steppe
subtropical rainforest
Mediterranean vegetation
monsoon forest

arid desert

xeric shrubland

dry steppe

semiarid desert

grass savanna

free savanna

subtropical dry forest
ropical rainforest
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NctouHuK: By Ville Koistinen (user Vzb83) - the blank world map in Commons and WSOY Iso karttakirja for the information, CC BY-
SA 3.0, https://commons.wikimedia.org/w/index.php?curid=1700408
https://ru.wikipedia.org/wiki/Bruom



https://commons.wikimedia.org/w/index.php?curid=1700408

YeTblpHaauaTb HazemHbix 6nomos (no Olson et al. 2001)

Brombl no Knaccndukaumm OncoHa u ap. 2001 HeCKONbKO OT/IMYatoTcs oT BMOMOB MO Knac-
cudpuKaumm, NpeacTaBNeHHON Ha 04HOM U3 Npeablaywmx cnangos (Tam ux 6bino 18, 3geck 14).
OpfHaKo OCHOBHble BMOMbI MO 06enm KnaccudumKkaumam cosnagatot. Ha aTon cxeme Takxke
YKa3aHbl OCHOBHble buoreorpaduyeckme LapcTea (Mx rpaHnubl 0603HaUYEHbl KPAaCHbIMU JIMHUAMMN).
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Pa3sHoobpasre 6MOMOB B 3aBUCUMOCTU OT TEMMEPATYPbI U BIaXKHOCTH

PacnpeneneHune TMNoB pacTUTeNbHOCTU (BMOMOB) B 3aBMCMMOCTU OT PpaKTOPOB cpeabl —
cpeaHen rogoBoi TemnepaTypbl U KoAnYecTBa ocagKkos 3a rog (no Whittaker 1975).
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3TOT rpadumK npeacraBaaeT cobom ogHO M3 BbICLLUNX
ONOCTUXKEHUU 3Konormm!




MHoromepHasa akonormyeckaa Hmwa no Ix.E. XaTYMHCOHY
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Cm. Hutchinson, G. Evelyn. 1957. Concluding remarks. Cold Spring Harbor Symposia on
Quantitative Biology 22: 415-427.




PasHoob6pa3une buochep???

O pa3Hoobpa3unm buochep roBopmTb, KOHEYHO,
Henb3A, NoToMy 4YTo bmocdepa y Hac oaHa. Bot
Koraa OTKPORT XMU3Hb Ha Mapce, Toraa MOXHO
byaeT rosopuTb 0 «pasHoobpasmnmn buochep». ©

doro: http://www.randrs.ru/photo/254-0-3580



http://www.randrs.ru/photo/254-0-3580

