IIpoueccol
BU1000pa3oBaHue




* BunoooOpazoBaHue — 1porecc
BO3HUKHOBEHUSA HOBBIX BUIIOB.

e UTO MOHMMAETCS IO BUIIOM ?

» Kakue KpuTepun UCIIOIb3YIOT 11
XapaKTEPUCTUKNA CBOKCTB BUTTA?
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* Buoooopasoeanue —smo
KauecmeeHnolll yman 4
260110 UOHHO20 BpoUecca.

9TO 03HAYaeT, YTO 0Opa30BaHUEM
BHUIOB 3aBEPIIACTCI MUKPOIBOJIFOIIHS
¥ HAUYMHACTCS MaKPOIBOIIOILHS.



Pa3HooOpa3ue BUA0B, CYIeCTBYIOIIEE B IPUPOAE, OTPOMHO, UX
001asi YMCJIEHHOCTh COCTABJISAET HECKOJIbKO MUJIIMOHOB. Co
BpeMeH BO3SHUKHOBEHHUS KM3HHU HA 3eMJie KOJIUYEeCTBO
CYLIeCTBOBABIINX KOIAA-J11M00 BUAOB, KAK M0JIATaI0T
CHeMAJTUCTDI, BepOoATHO, B S0—100 pa3 Goabie.



Iyt BugoooOpasoBanus. CjeBa HanmpaBo — pujieTuYecKoe
BH/1000pa3oBaHue; THOPUIAOTEeHHOE npoucxokaenue suaa C,
JMBEPreHTHOE BUA000pa30BaHMe



IpeoOpa3zoBaHUE CYIIECTBYIOIINX BHI0B
(punemuuecrxoe 8u0000paA306aHUe).

CBSI3aH CO CJIHUSIHUEM JIBYX
CYLIECTBYIOIIMX BUIOB A U B 1 00pazoBanuem
HoBOro Bujaa C (eubpudocennoe npoucxodicoenie)

00yCHOBIICH OusepeeHyuell
(paszdenenuem) OQHOTO MPEAKOBOTO BUIA HA
HECKOJIBKO HE3aBHCHUMO 3BOJIOLMOHUPYIOIINX BUIOB
IMEeHHO MO 3TOMY MYTH IIIJ1a B OCHOBHOM 3BOJIIOITUS



 KaxabIi BH — 3TO 3AMKHYTAas
reHeTu4eckKasi cucrema.
IlpeacraBure/i pa3HbIX BUAOB HE
CKPelIUBAIOTCH, A €CJIU U
CKPeIUBAIOTCHA, TO JU00 HE AT
IMOTOMCTBA, JIN0O0 3TO MOTOMCTBO
0ecIJI0IHO.

BH/1000PA30BAHUIO T0JIKHO
npeanecTeoBaTb BOSHUKHOBEHHE
HU30JIMPOBAHHBIX MOMYJISIUAA
BHYTPH NPEAKOBOI0 BU/A.




o IIpocmpancmeennan uzonayus BOSHUKACT
MeEKAY MONYJISIUSAMM, JAJEK0 OTCTOAIIUMHU
JAPYIrMX OT APyra Wjiu pasaejJeHHbIMU
reorpadgpuyecKuMu dapbepamMu.

e JKonozuueckan uzonauus - popma
OHO0JIOTUYECKOU MU30JIIIIUU OCHOBLIBAETCH
HA Pa3HOOOPA3UU OPraHU3MOB I10 KOOI UH
UX PA3MHOKEHHUS U MPEANOYTUTEILHOMY
MECTO0OMTAHUIO.



e JliiuTeIbHASI BHYTPUBUI0BASA
U30JIAIMA NIPUBOAUT K TOMY, 4YTO
KaKIas MOMYJasius
IBOJIOLHOHUPYET HE3ABUCUMO. ITO
BeeT K TreHeTHYECKUM Pa3inyusM.

 [lonyJsauuu CTAHOBATCH BCE MEHeEE
[HOXO0KMMHU JAPYr HA APYra o psaay
MOP(]OTOrHYEeCKHX,
(pM3HO0JIOTHYCCKUX U MOBEACHYCCKHUX
IPU3HAKOB, YTO BeJeT K
BO3HUKHOBECHHIO OMOJIOTHYECKUX
MEXaHU3MOB M30JIAIMN U K
BH1000pa30BaHUIO.







e Ot JaTuHCKHX cJioB allo -
pa3HbIi 1 patria - poaAuHa.

e CaMbIi pacnpocTpaHeHHbI’ :} 2
cnoco0 /g\ \
e O0ecneyrBaeT BO3MOKHOCTD
MOP(PoJI0rnIeCcKom
NMBEPreHInHA, KOTOPasg MOKET
IPOMCXOAUTH MO AeUCTBUEM

HEeCKOJbKHX (paKTOPOB.




* YCJI0BMA OOUTAHMA B reorpapuyecKkux u3oaarax
MOI'YT CYIIECTBEHHO Pa3janyarbcia. EcrecTBeHHbIN
0TOOp OyAeT NPUBOAUTH K MOP(MOJI0rn4eCcKoOH
AUBEPreHIIMU ITUX MOMYJIANNA BCJIEACTBUE
aJanTamuy K pa3HbIM YCJIOBUSM CYIIECTBOBAHUS.

 Haunbosiee OraronpusiTHbIC YCJI0OBUSA A5
aTallTUBHOU paavalii CKJIAABIBAIOTCSH HA
rpynmnax ocCTpoBOB (apXuiie/jarax), HaxXoAs U XCs
HA 3HAYMTEJbHOM YIaJ€eHUU OT MaTepPHKa.



* AJaNTUBHAA PAAUALHUS -
BO3HUKHOBEHHE HECKOJIbKUX BHI0B OT
OTHOI'0 IIPEAKOBOI0, CBA3AHHOE C
Pa3BUTHEM Y HAX aJanTanun K
PA3JIMYHBIM YCJIOBUSM BHEIIHEN
cpeabl.



 IIBeTOYHMIIBI OKA3AIMCH EPBBIMU NTULIAMH, 3ACEITUBIINMHU
["aBarickuu apxunenar. OTCyTCTBUE KOHKYPEHIIUHU C JPYTUMU
BUJIaMH BBI3BAJIO OBICTPYIO JJalITUBHYIO PaAAIUIO:
OKa3aBIIKCh B OJIArONPUSATHBIX YCIOBUSX, IIBETOYHUILIBI
o0pa3oBaliM pa3HOOOpa3HbIE BUIbl, OTIMYAFOIINECS
MMUIIEBBIMU MPEANOYTCHUSMHA U, B COOTBETCTBUM C HUMHM - U
(hopMOI KITFOBA.
gy SN

CepnokiiioBka

IHonyraiinas
HBETOYHMIA
JIpeBecHuna



Toncmoxknroentii
OpeesecHblil 8bIOPOK

bonvwon
3EMIAAHOU 6bIOPOK

Craexoebwlii 6b10pOK

* Paznnuus Mexay BUIaMH, OOUTAIOIIUMH Ha
COCEIHUX OCTPOBAX, B CBOE BpEMS HATOJIKHYIU Y.
JlapBrHA HA UACI0 IPOUCXOXKICHNSA BUIOB, U C TEX
IIOP IITHUIIBI HOCST UMS JAPBUHOBBIX BHIOPKOB.



e OIMH U3 BUJIOB MAHAIIINX
Kkpa0oB - Uca tetragonon
oOuTaeT B 4acTH Oepera,
3aTOIJIIEMON BO BpPEMsI ‘
IIPUIMBA, CPEAM OCKOJIKOB Lot s
paKyIieK, 00JJOMKOB OTMEPIIUX e VIO [ *
KOPaJJIOB; €0 MOKHO e RO A
BCTPCTUTH 1 HA IICCUAHBIX H
WJIMCTHIX Mo4yBax. BTopou Kpad
- Uca perplexa )XuBeT
BCTPEUACTCS TOJIBKO Ha
MJIMCTBIX TPYHTAX.

Uca tetragonon



« HamuoOonee sspkue npuMepsl reorpaduyueckoro
BUI000Pa30BaHUS - KOMILJIEKCHI OJIM3KOPOICTBEHHBIX BUOB,
(OPMUPYIOIINX KOJIBLIEBBIE apEAJIbI.

e Apecall KOMIUIEKCA OOJBIINX OEJIOr0JI0BbIX Ya€K OXBAThIBACT
IITUPOKUM KOJIBIIOM CEBEPHOE MOJIyIIapue 3eMHOro I1apa. B
npejeaax KOMIUIEKCa BBIASSIOT 10 15 paznudHbix dhopm,
pa3IMYarOIIUXCs MO OKPACKe CIMHBI M KPbLIbEB, IIBETOM HOT U
OKOJIOITIa3HUYHOTO KOJIbIIA.




e [IpencraBjieHa B pacnedyarkax Ha maprax B BUjae
TAOJIUIIBI

* B npeaiio;keHHOM KiIacCU(PUKAILIMN U30JIUPYIOIINE
MEXAHU3MBbI PACIOJI0KEHBI B IOCIEA0BATEIILHOCTH UX
BCTYIUICHUSA B JIEUCTBUE: €CIM OJHU OKA3bIBAIOTCS
HECOBEPIIICHHBI, HAMUHAKOT padotarh Apyrue. OOLIYHO
11 KaKI0M Iapbl OJU3KOPOACTBEHHBIX BHIOB MOXKHO
BbIJICJIUTh HECKOJILKO U30JUPYIOIINX MEXAHNU3MOB.
IIpu >TOM U1 HAZEKHOM PENPOAYKTUBHOU U3OJISALIAN
HE HY>KEH BECh X CIIEKTP, YaCTO OBIBACT IOCTATOYHO
JIBYX WJIM TPEX.



IIni10XBOCTH. Kpsaxksa

* KpsikBa u IMI0XBOCTh YaCTO FHE3AATCS OOK O OOK JIpYT C
JIPYTOM, HACEJIsis MIPECHOBOIAHBIE BOAOEMBI JIECHOU IMOJIOCHI. B
300MapKax CMEIIaHHBIE Maphl - HE PEAKOCTh. bOJIBITMHCTBO
SHIL B MX KJIaJKaX OKa3bIBAKOTCSl HEOIIOAOTBOPEHHBIMM, HO U3
OIJIOJOTBOPEHHBIX SIUI] BBUTYILISIOTCS BIIOJIHE
"KU3HECIIOCOOHBIC U INIOJOBUTHIC TMOpUALI. bpauHoe
MIOBEJCHUE TMOPHUIOB HAPYIIIEHO B CIEACTBHE YEr0 UM TPYIHO
c(hopMupoBarh OpayHyIO Mapy B HPUPOIHBIX YCIOBUSIX.



Konsneson apeasn yack Ha 6eperax CeBepHoro n bantuiickoro
MOpei 0OMTAIOT JiBa BHJIa YaeK — cepeOpucTas yaiika 1 Kiylla-
XOXOTYHbSI. DTH JIBa BHUJIa OOBEAUHAOTCS APYT C APYTOM Ha
APYTOM Kparo apeaja, 00pa3ys HEelb CBA3aHHBIX NOIMYISLUN



* [Iponcxoaut B mpeaeax apeana
HMCXOJTHOI'O BHJIa B PE3YJIbTATE
OMOJIOTUYECKOU U30JISAIINN.

ol

* OCyIIECTBIISETCS HA OCHOBE Ty 3
TCPPUTOPHATIBHO SUHOH HOHYHHHI/II/I Ve,
KOTOPOM UMEIOTCS YETKO Pa3IMYarOIIUECs
(OpMBI 0COOCH.

 BO3BHUKHOBEHNE HOBBIX BHUO0B MOKCT
IIPOUCXOAUTDb PA3IMYHBIMHU ITYTAMUAU



* Hampuwmep, B
aPPUKAHCKUM 03€pE
Bukropus, Kotopoe
00pPa30BaIKCH BCETO
12 TBIC. JIET HA3an,
oburarot 6oaee S00
BUJIOB PhIO-IIUXJIM]I,
OTJIMYAIOIIHUECS IPYT
OT Apyra 1o
MOP(OJIOTHH,
00pasy KU3HH,
IIOBEJICHUIO U DAY
APYTUX IPU3HAKOB.




3apOKIAIIHUECS C IIOMOIIBIO
CUMOATPUYESCKOTO
BMJI000pa30BaHMsI BUAbI YaCTO
HA3bIBAKOT «IKOJIOTMYCCKUMU
pacaMmn



* PerynspHoe CKamuBaHue
TpaBbl B CEPEIMHE JIETA
IIPUBEJIO K 00pA30BaHUIO
JIBYX DKOJIOTUYECKHUX PaC
0O0JIBIIIOrO ITOrpeMKa 3TOr0
PACTEHHUS, PA3TNYAOIIAECS
110 CPOKaM LIBETCHUS: Y
BECEHHEM pacChl [{BETHI -
JKEJITHIE, Y OCEHHEH -
opanxeBbie. Co3peBaHne -
CEMSIH y TpeTheu (POpPMBI |
ITOTPEMKA IIPUYPOUYECHO K ’
CpPOKaMm >KaTBbI "‘

- | N .

boabion norpemMok
Alectorophus major



* Y UBOBOIO JIUCTOEA CYIIIECTBYET JIBE
SKOJIOTUYECKHE PAChI - 'UBOBAsA' M
"OepesoBas'. JKyku U JTUYMHKHM UBOBOM pachl
CIIOCOOHBI MUTATHCS TOIBKO JIMCThSIMU UB,
Oepe30Bas paca MOXKET IIMTAThCS KaK Ha
Oepese, Tak U Ha UBE.



e CBA3aH ¢ M3BMEHEHHEM YHCIa U POopM XPOMOCOM,
KOTOPOE YacTO MPUBOAUT K HECKPEIINBAEMOCTH
HOBOU (DOPMBI C POAUTEIABCKUM BUAOM. Ero yacro
HA3bIBAKT BHE3ANMHBIM.

Takum 00pazomM MOryT BO3HMKATH HOBbIC BU/IbI Y
OPraHUu3MOB, CIIOCOOHBIX K CAMOOIJIOA0TBOPCHUIO,
BereraTUBHOMY MJIM OAHOII0JIOMY Pa3MHOKEHHUIO
(mapreHoreHesy).

e Haunbos1iee 00bIYEH 3TOT TUII BUA000PA30BAHUS Y
PACTeHUH, HO BCTPEYAETCH OH U Y HEKOTOPbIX
CPYII )KUBOTHBIX - MOJLJIIOCKOB, HACEKOMBIX, PbI0,
aMpuUOUH M penTHIIMM.



* noaunaouous (Kpamuoe
yeeiuueHue Yucaa Xxpomocom)

° 2uOpuoOU3IAUUA
* XPOMOCOMHbBIE HePecCmpouKU



e [lomuruionasl OOBIYHO
YCTOUYUBBI K
HEOJIaronpusATHBIM
BO3CUCTBUAM, U B
SKCTPEMAIBHBIX YCIOBHSAX
€CTECCTBEHHBIM OTOOP OyIeT
OJIaronpusaATCTBOBAaTh UX
BO3HMKHOBEHHUIO. Tak, Ha
[IInmunoeprene u Hoou 3emie
ok0J10 80% BHUIOB BBICHINX
pPACTEHUN MPEICTABICHBI
MOJIUIIIONIHBIMHA (DOpPMaMH.




* Y pacTeHUU BCTPEUAETCA U APYIOH,
0oJiee peIKUN CIIOCO0 XPOMOCOMHOIO
BUI000pPAa30BaHUS - ITyTEM
rHOpUIM3aIAM C ITOCIEAYIOMICH
noJidruionauen. UMeHHo Takum
00pa3zoM - myTeM rHOpuaAn3alii TEPHA
U aJIbIYU C ITOCIEAYIONIEH
MTOJIMIIJIONINEN - BOSHUKJIA KYJIbTYpPHAasI
CJIUBA.

I110abI CJINBEBI I1aoab! ajabIun Il10ab1 TEpHA



Turposas canamanjapa
Ambytoma sp.
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¢ XpOMOCOMHOE BHUJ000pa30BaHUE BOZMOXKHO y TEX IPYIIII
’KUBOTHBIX, KOTOPBIE CIIOCOOHBI K OJTHOMOJIOMY Pa3MHOKEHUIO
(mapTeHOreHE3Y): PA3BUTHIO SIUI] 0€3 OIUIOIOTBOPCHUSI.

* ban3KopoCTBEHHBIE BUBI, BOSHUKIIIME TAKUM 00pa3oM,
OOHapy’KEHbI, HAIPUMED, Y calaMaHp poaa Ambistoma.



CaenymoHka
Ellobius talpinus

OTJINYAIOTCA MO KOJIMYECTBY U opme xpomocoM. Hanpumep, y
cinenymoHok (Ellobius talpinus) cymectByeT 16 dhopm BHEIHE
HE OTJIMYHUMBIX APYT OT APYra, HO OTIAUYAIOIIUXCS MO
KOIU4YeCTBY XpomMocoM (0T 32 10 54). Hekoroprie u3 dhopm
CIIOCOOHBI CKPEIIUBATHCS IPYT C APYTOM U JaBaTh
MJI0JJ0OBUTOE IIOTOMCTBO, MEXY JAPYTUMH K€ €CTh
PEMPOIYKTHUBHAS U30JISIIHSL.



Haz0BuTE OCHOBHEIE IIYTH BUAOOOPA30BaAHUSI.
Kakue (pakTopbl MOI'YT HPUBOAUTH K U30JISIAU
IO YJISILIAM ?

Kak BnusieT JimMTenpHas W30JIAUs Ha
TCHETHYECKYIO CTPYKTYPY H30JIUPOBAHHBIX
TTOTYJISAIINIA?

Ha kakux MexaHn3Max OCHOBBIBACTCS
aJI0MaTPUYECKOE BUI000pa3oBaHue?

[IpuBeauTe npuMepbl AIIIONATPUYECKOTO
BUJ1000pa30BaHUs.

B kakux ciiydasx OpOHUCXOAUT CUMIIAaTPUYECCKOE
BUA000pazoBanue? IIpuBeaure mpumMepsl.
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