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HacneaocrBeHHass U3MEHYUBOCTDb

(reHOTUNKMYecKasn)
KombuHaTBHan
MyTauuoHHasn
[eHOMHbIe XpPOMOCOMHbIE
[eHHble
MyTauumm MyTauuu

MyTauumn




KombuHamueHasi uamMeH4Yu8oCMb.

B.ocHoBe KOMOWHATUBHOWU _M3MEHYMBOCTU NEXUT

nonoBoe pa3MHOXEeHue OpraHu3mMoB.

VUCTOYHUKN KOMOMHATUBHOU U3MEHYUBOCTM.
1. HezaBucumoe pacxoxgeHme XpOMOCOM B NepBOM
neneHnn mMeunoasa.

2. PekoMbUHaUuA reHoB, OCHOBaHHasA Ha SABIEeHUU
nepeKkpecta XpPOMOCOM MpPU KPOCCUHroBepe.

3. CnyyanHaa BcTpe4vya rameTt nNpu onsioaoTBOPEHUMN.




MyTaLI,VIOHHaﬂ M3IMEH4YUNBOCTD.

MyTauum — 3To criyYyaMHO BO3HUKLUME CTOUKUE
M3MEeHeHUs reHoTuna, 3aTtparuBaroLive uenble

XPOVMOCONBY, X qac T v ortaeribHble TeHbl.

[lo BO3OEeNCcTBMIO Ha OpPraHuU3mMm:
1. BpegHble.
2. NonesHble. ¥ <NT &)
3. HeuTpanbHble. § e
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Puc. 102. Hopmanvroiit yoinaernor (A)
u mymanmubwiil, nuutennviil onepernus (B)

Mo cTeneHn nposABrEeHUS:
1. JOMUHaHTHbIEe (NPOABNASAKOTCA B ClrieayloLlem
NMOKOJIEHUN).
2. PeueccuBHble ( NPOABRSAKOTCA NMPU CKpewuBaHUUN 2
ocoben, HeCywiMx OOHY U Ty Xe MyTauuio).
NMpobneMHbIn Bonpoc. oyemMy B ONMM3KOPOACTBEHHbIX
BDAKAXY U3ACTO DOXNAAKTCA GOoONLHKLIE neTu?




[ @HOMHbIe MyTaunu

[Tonunnaongns




0 boJuae3Hb, 00yCcJI0BJICHHAA
aHOMAaJIuel XpOMOCOMHOIO
Ha0opa (M3MEeHEeHHEM YMCJIA

U CTPYKTYPhbI ayTOCOM),

OCHOBHBLIMH NPOABJICHUAMH

KOTOPOH SIBJISIIOTCS

YMCTBEHHAsl OTCTAJIOCTD,

CB0€0Opa3HbIil BHEHIHUMA 00JITUK

00JIbHOI'0 ¥ BPOXK/JACHHbIE

NnopoKu pa3zputusa. OaHa u3

Hau0oJ1ee pacnpoCcTPpaHeHHbIX

XPOMOCOMHBIX 00J1e3HeM,

BCTPEYaeTCH B CPEeTHEM C

yacTorou 1 Ha 700

HOBOPOKAEHHBIX.




Y MaJBYMKOB U JIEBOYEK OOJIC3Hb
BCTPEYAETCS OMHAKOBO YacToO.

Jletu ¢ cunpomom JlayHa yare
POKIAIOTCS Y HOXKHUJIIBIX POAUTEICH.

Ecnu Bo3zpact marepu 35 - 46 ner, 1o
BEPOSITHOCTh POXKACHUSA O0JILHOTO PEOCHKA
Bo3pacraet J0 4,1 %, ¢ Bo3pacTom Marepu
PHCK YBEIIMYHBACTCS.

B03M0XHOCTh BO3HUKHOBEHHS
IIOBTOPHOTO CiTy4as 3a00JICBaHUS B CEMbE
¢ Tpucomuent 21 cocrapnsiet 1 - 2 %.




XPOMOCOMHbIE MyTauUUU —
3TO NepecTPoOUKM XPOMOCOM.

HGHGHMH - 9TO nomegﬂ xqacn(a XPOMOCOMBI.

Oynnukauma — 3aTo ydeoeHuUe y4vacTKa
XPOMOCOMBI.

UHBepcusa — 3To nosopom y4yacTKa
XxpomocomMmbl Ha 180°.

TpaHcnokauusa - obmeH y4vacTKkamu
HEeromMoJsiorM4YHbIX XPOMOCOM.

CnusiHue ABYX HEromMmosniorMYHbIX XpoOMOCOM B
OOHY.



[eHHble, 1IN TOUYKOBbIE, MyTaluUuu —
3TO U3MEeHeHMe nocaenoBaTe/IbHOCTU HYK/1€OTUL0B
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[eHHble MyTauun caeayeT paccMaTpuBaTb KaK pe3y/sbraT
«ownbokK», BO3HMKAKOWMUX B npouecce yaBOEHUS MOJIEKY
AHK. MyTtauua reHa BO3HMKaeT B cpegHeM B O4HOM U3 100
000 ramet. Ho Tak KakKk KO/IM4YeCcTBO reHOB B OpraHusme
yesioBeKa BEJIMKO, TO MpaKTU4YeCcKn Kaxgas ocobb Hecer
BHOBb BO3HMKLIYIO MYyTaLMIO.

Mpe3eHTauma «HacneacTBeHHble 60n€e3HM,
Bbi3BaHHble reHHbIMU MYTaLUAMMU».




