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YTO Takoe Mmyrtauua?




Caoso IIPOMU30IIA0 OT AATMHCKOTIO
mutatio — usMeHeHue, iepeMeHa. TepMHOM
MYTaIllyisi Ha3bIBalOT BO3HMKaIOIIie
€CTeCTBeHHO 114¥1 BbI3bIBaeMblIe MICKYCCTBEHHO

M3MEeHEeHMsI HacAeACTBeHHBIX CBOMCTB
OpraHm3Ma B pe3yabTaTe IepecTpoOeK I
HapyHIeHN B rTeHeTUIeCKOM MaTepuaie
OpraHms3sMa — XpOMOCOMaXx ¥ reHax.




MyTanuu MOryT IpOUCXOAUTH KaK B
OopraHmsMe 4eA0BeKa TaK >XMBOTHOIO.
MyTanym ripomucxoasiye B OpraHmusmMe
Yyea0BeKa ¥ JKMBOTHOIO MOTIYT OBITH
IIOXO>KVIMY BHEIITHE VI pa3AMYHbIMIL
HIpUYVTHaAMM BO3HVIKHOBEHMsI. accMOTpiIM

IIPOCTON IIpUMeEP:




Kanaackye c(pMHKCHI IOSIBUAACh BIIEPBLIE B
Kanaae B 1960-e roanl B pe3yabTaTe MyTarumn
oObruHOM Komky. Kanaackue yyeHbie
yTBEp>KAal0T 4YTO MyTaLvs IIPpOom30lLaa B
pe3yabTaTe CAYy4YamHOM MYyTaIlluy reHa
OTBeYarolieM 3a pOCT BOAOCSIHOIO IIOKPOBa, B
AHK mmpocTron KOImkKmu.







AMepukaHcCKUe MccaeaoBaTean
OOHApPYXNAY, YTO IPUIVMHON «AE€TCKO
CTapOCTV» AV Iporepmum XaT4mHCOHa-
I'madpopaa saBasieTcsa animb OAVMHOYHAST

MmyTanyst. [Tpyuanaon 0oae3nn

SIBASIETCsI TOYeYHast MyTanys — Ipu
9TOM B Moaekyae /AHK m3meHeH amimb

OAVIH HyKaeoTVA.— boae3nn He
sSIBASIeTCSsI HaCAeACTBEHHON M BO3H

3aHOBO Yy Ka’XA40ro 00OABHOIO.







B 0syx paccmompeHHblX cAYHASLX
sHeULHUEe NPUSHAKY ObIAU OUeHD NOX0XKU
HO NPUUUHDBL U NOCACOCTNEUSL COBEPULEHHO
DASAUYHDL . ..




Krnaccndpmkaumsa MmyrTaummn.




| enoOMHBIE MyTarIVn

b pesyabTaTe MmyTanuil B siape 3UTOThHI U3MEHSETCsI BIAOBOe
qJICA0 XPOMOCOM (MOXKeT 400aBAAThCA OTAeAbHAas XpOMOCOMa
(TpucoMmst) MAM BMECTO I1apbl Oy eT IIpeAcTaBAeHa O4Ha
XpoMOcOMa (MOHOTaMIL).

DTU MyTalliii peAKO OKa3bhIBaIOTCS SKM3HECIIOCOOHBIMMY, Yallle
OHM IIPUBOAAT A€TaAbHOMY MCXOAY ellle B IIpolLiecce
(BBIKMABIII) AMTOO K POKAEHUIO peOeHKa C HapyIIeHM M
YMCTBEHHOTO V1 (pUBMIECKOTO pas3BUTVL (BPOKAEHHEI
IIOpOKaMU pa3BUTU). B 4acTHOCTY, M3BECTHBIN C
Aayna HYacToTa 2aHHOTO 3a004€eBaHNs B IIOKOAQ

700 HOBOPO>KAE€HHBIX
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CrpyKTypHBIe MyTaLiumn

B 3TOM cay4yae CTpYKTYpPHOM MyTaIivii M3MEHSIEeTCsI
CTPYKTypa XpOoMOcCOMBI. Kak 1rpasmao,
CTPYKTYpPHBIE MyTallili XpOMOCOM IIPMBOASAT K
MHO>KeCTBeHHBIM dedeKTaM pa3sBUTUA:
aHOMaANM pa3sBUTUS TOPTaHY, 4451 0OABHBIX AeTen

XapaKTepHBI TsIKeAasi YMCTBEHHasl OTCTal0CTh,
3a4eprKKa pocTa M gpyrue cMMITomMmbl. MHO>KeCT
AHOMAaAW IIPYU CTPYKTYPHBIX My TaIlsi
IIepeAaroTCsi IOTOMKAaM.
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PasAauutvie munvt cmpykmypHovix
(XPOMOCOMHBIX ) MYmayui:

1) — HOpMaabHasI XpOMOCOMa;
2) — Aeaentusi;

3) — Ay AVIKaIsL
4) — nHBEpCHUS;

5) — TpaHCAOKAILVSL.




I'eHHBIEe MyTaolHuMu.

lIpn moBpesxaenny nau HapyIneHusIX B
[IOpsIAKe MAN 3aMeHe HYKACOTNAOB, I10IBACHU
BHYTPEHHeN AYIIAVKALN VIAU ACACITNN B
moaekyae AHK Bo3HIKaIOT reHHbIe (TOYKOBLIE)
MyTalii. DTN U3MEHEeHUs OTAEALHBIX T€HOB
4acCTO IIPUBOAST K TSIXKEABIM gereHepaTUBHbIM
3a004€eBaHMsIM, B YaCTHOCTY, MHOTOUYUCAECH
00/€3HsIM OOMeHa BeIlecTB yepes Hap

CIIHTe3a 0eAKOB.

N






Taxxe npyMepoM MOXXET CAY>KUTDH MyTallyisl,
bepmeHTOB. [ IprBOAsIIIIas K IIOSIBACHUIO
CEPIIOBIMAHOKAETOYHOM aHEMUI —
HacAeACTBEHHOTO 3a004€eBaHMsl, Kak I1PpaBlao,
IIPMIBOASIIIIETO A€TeV U IIOAPOCTKOB K CMEPTIA.
B »TOM Ccay4gae B spurponuTax BMeCTo
HOPMa/AbHOTIO reMora00mHa A coAep>KUTCS

aHOMa/AbHBIV TEMOTA00MH S.
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CuaMckue OAM3HEeITbI

Cuamckue 0AM3HeIbl OTHOCATCS K CAy9asM ABOJIHOTIO
VPOACTBA , BCTPEUYaIOTCs 40BOABHO peako - 0Ko40 10 caygaes
Ha OAVIH MUAAVOH poA0B. CraMcKyie 0AM3HeL bl II0sBASIOTCS
113 OAHOM OIIA0AO0TBOPEHHON SINIIEKAETKI, TO €CTh SIBASIOTCSI

OAHOANIOBBIMU Oan3Helamu. [1pudnHa 3aposxaeHns
OAHONIIOBBIX 0AM3HeII0B Heu3BecTHa. [1poaoaxnTeapHOCTD

SKVIBHM CMaMCKIX OAV3HeoB pa3andHa. I Ipy BposkaeHHbIX

3a004€eBaHVIX TaKUX KaK CH(PIANC OHa COCTaBAsIeT 2-
Hegean. CraMcKye 0An3Hen bl 0e3 BpOKAEHHBIX 3a0
MOI'YT IIPOXXIUTb A0CTaTOYHO AOATO A5 CBOEIO 33







I pPNYUNHLI
BO3HUKHOBEHUSA
MyTaLuunmn.




PesyapTaThl HOBOIO MCCACAOBaHVI, ITPOBEAEHHOIO
KaHaACKMMU YYE€HBIMU, CBIAETEeALCTBYIOT O TOM, UTO
3arpsI3HeHye arTMocdepsl TPOMBIITIAEHHOCTBIO
BBI3BIBAET MYyTaIlMV Ha TEHHOM YpOBHE. K nipumepy, y
MBILIIe}i, OOMUTaBIINMX B HEIIOCPEACTBEHHOV OAMB30CTY OT
CTa/AeI11aBUAbBHOIO 3aBOAa, YaCTOTa T€HHBIX MY TaLlNIA

OKa3aAach B /ABa pas3a BbIllle, YeM Yy 1X COOpaTheB,

JKUBYILVIX B CEABCKOVI MECTHOCTU. Y AI0AEVI KVIBYIIIN

MaA€HBKIX «3aBOACKVIX» TOPOAKaxX I€HHbIE MYT

BO3HMKAIOT 18 pa3 yaile 4yeM ceAbCKOV Meg
KaKIX A1100 3aBOAOB.




VlcripiTanms siAepHOIO OPY>KUs, pagnanyst U
MyTaliy 4eA0BeKa.

Teppuropus, npuaeraroras
CeMUIIaAaTMHCKOMY SIA€PHOMY K
UCIIBITaTeABHOMY ITOAUTOHY B KaszaxcraHe,
[peacraBaser Oecrperie4eHTHYIO BO3MOXKHOCTD
AAS aHaAM3a CTeIIeHU PUICKa TeHeTUYeCKUX
MyTallI Y HaCeAeHIsl, CBA3aHHBIX C MIOH

paAualiyien. ‘




3aKrnroyeHmne.




o [Ipuuumvl 603HUKHOSEHUSL MYMAUUT MOZYM OblmMb
PASAUYHDL 5L HOOBAUAA UX HA Jée epynnbl «Dusuveckue»
u «CouuarovHole» HA NpomAXeHuu 00AbuULel Yacmu
c60et 61U0e0 HAYUHO UCCACI08AMEADCKOU Pabombl 5
pACCKA3LLEAAA 0 PUSUHECKUX, A 6 3AKAIOUeHUe 5 XOUY
pacckasamov 0 COUUANDHDLX.




B mammen crpane ¢ koH11a 80 roa0B HaOaI0AdaeTCsI
OAVIH AOBOABHO HEIIPUATHBIN A4 O0IeCTBa
IIpOIIecc, MMsi KOTOPOMY aerpajanisi.

AEIPAANPOBATD - nocmeneito yxyoumasiceo,
npuiimu (npuxodumo) K 6b1poXKIeHUuto.

Toaxoevtii croéapo pycckozo a3vika Oxezoéa.
K coxkxazaenmnio, aas Poccuy 9TO He ITIyCTBIE CAOBa:




MeguuuHckas XapaKkTepucTuka

CpeaHas NpoaomKMTENEHOCTD KU3HM [KEHWMHY!)
Cpeanan npoaomKMTEABHOCTE KUSHM (MYKHb)
Poxaaemocts ua 1000 yenose

CveprHocts Ha 1000 yenosex

Koa OOUUMEHT ECTECTBEHHOrO NpUpocTa Hacenerua Ha 1000 yenosex

B cpeanem 3a 50 aeT MegMIIMTHCKAasI
xapakTepucryka Poccun yxyammaacse B 5 pa3!



YpoBEHs AETCKONH CMERTHOCTH . 2000-2005
CiveprrocTb aerer ao 5 ner va 1000 poxaerHsx . 2000
CveprrocTs poxersu Ha 100000 MnaneHues

YpoBEeHb ASTCKOWM CMEPTHOCTH

V

»
- " » o

1960 1970 1980

oC 1950 no 2000 200 6 7 pas3
YEEAULUAACH 0eMCKASL CMEPMHOCMD.




AMHamuKa ecrecTeeHHoro npupocra HaceneHsua (Ha 1000 yenoeek)
25
20
15

5+ . , . , = : % [pupoCT HACENEHUA
1950 1960 1970 1980 1930 2000 2010

be3 xommenTapwus !!!



* 3a 25 aeT 6 pa3 yBeaAM4naA0Ch KOA-BO
pa3Boaos (aa 1000 map).

* 3a rmocaeaHue 15 aet 4ynca0 HapKOMaHOB
yBeAM4INAOCH 6,5 pa3a.

* 8 pa3 ¢ 1975 2000 rogaa BBIPOCAO KOAUIECTBO
OpOIIIeHHbIX AeTeN C TS KeAbIMI
BPO>KAEHHBIMI ITaTOAOTUSIMMN.




Bocrioabp3yeMcsl BBIIIIE
AAHHBIM IPUBEA€HHBIMU
1 I IOCTPOVIM HPOCTVIO
AOTUYIECKVIO CXeMYV:




*

HapkxomaHns, aaKoroansm.

*

YOourinel, moMeniaHHbIe, CKUH-
xeabl, 0e3pa0OTHBIE, 0OMXKM,
AAKOTOAVIKIA.

BpPO>KAEHE
IIaTOAOT VIS
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