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HeHacnedcmaseHHas
UsmMeH4YuUBoCmM»b

PeHomunuyeckas usmeH4YUBOCMb

(moduguKayUOHHASA) — 3T0 N3MEHEHMe OPraHN3MOB Noj
AENCTBUEM PAKTOPOB Cpeabl N 3TV U3MEHEHUS HE
Hac/neAyTCA. 9Ta USMEHUYMBOCTb HE 3aTParMBaeT reHol
OpraHn3Ma, HacaeACTBEHHbIM MaTepPUas He U3MEHSIETCS.

MoandunkaLMoHHas N3MEHUYMBOCTb NPU3HAKA MOXET ObITb
OYeHb Be/InKa, HO OHa BCerAa KOHTPOIMPYeTCs reHOTUMNOM
opraHusma.

[paHuL bl PEHOTUMNYECKOU U3MEHUYMBOCTU, KOHTPOANPYEMbIE
reHOTUMOM OPraHnU3Ma, Ha3blBalOT HOPMOU peakyuu.




Hopma peakuuu

Y OAHUX NPU3HAKOB HOPMA peakLLMM OYEeHb LWMPOoKasa (HaNnpuUMep, HaCcTpur
LIEePCTU C OBEL,, MOJIOYHOCTb KOPOB), @ APYyrve Nnpu3sHaku

XapaKTepuU3ytoTCcsa Y3KOM HOPMOUM peakLnm (OKPacC LEepPCTU Y KPOJIUKOB).
LLInpokas Hopma peakLum NPMBOAUT K MOBbILLIEHMIO BbIXXMBAEMOCTMU.

HTEHCMBHOCTb MOANPUKALMOHHOWN N3MEHUYNBOCTU MOXHO
peryanpoBaTb.

MoaundpunkaLmoHHaa M3MEHUYMBOCTb HanpaB/eHa.
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BapuayuoHHbIN psaj N3MeHYUBOCTW
NMpU3HaKa U BapMaLMOHHasa KpuBas

BapuayuoHHbIU psad NpeaCcTaBASET psj BAapUAHT, (€CTb 3HAYEHUIM NPU3HAKA)
PacNo/I0XKEHHbIX B NOpsAAKe YObiBaHMS MM BO3pacTaHUA (Hanpumep: eciu
cobpaTtb MCTHA C OAHOIO 1 TOFO Xe AepeBa M PacnoNOXMTb UX MO Mepe
YBE/IMYEHUA ANNHBI IMCTOBOW MNIACTUHKM, TO NOJTY4aEeTCA BapMaLMOHHbIM
PA4 U3MEHYMBOCTM JAHHOIO NPU3HaKa).

BapuayuoHHas kpusas — 370 rpadpuyeckoe n3obpaxeHme 3aBMCUMOCTH
MeXAY Pa3MaxoM U3MEHYMBOCTM NPMU3HAKA M YaCTOTOW BCTPEYAEMOCTH
OTAE/IbHbIX BAPUAHT AaHHOro npu3Haka. Hanbonee TMnnyHbIM NokasaTtenb
MPU3HaKa — 3TO ero CpeAHAs BE/IMUYMHA, TO eCTb CpeaHee apudPmeTnyeckoe
BapMaLMOHHOIo psaja.
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Buabl peHoTUnnueckon
N3MEHYUBOCTU

Moodugukayuu — 3T0 HEHAaCNeACTBEHHbIE NU3MEHEHMS
reHOTUMA, KOTOPbIE BO3HMKAIOT MNOA AEUCTBMEM PAKTOPA
CpeAbl, HOCAT a4anTMUBHbIM XapaKTep 1 Yalle Bcero obpatmmbl
(Hanpumep: yBe/iM4YeHne SpUTPOLLUTOB B KPOBU MpW
HeJ0CTaTKe KUC/I0POoAa).

Mopgo3bl — 5T0 HeHaC/1eACTBEHHbIE U3IMEHEHUA PEeHOTMNA,
KOTOpPbI€ BO3HUKAIOT NOJ AENCTBMEM IKCTPEMAJIbHBIX
PaKTOPOB CpeAbl, HE HOCAT aAaNTMBHbIN XapaKTep u
HeobpaTuMbl (HaNpUMep: OXKOrK, LWpambl).

@PeHokonuu — 37O HeHac/eACTBEHHOE U3MEHEHNE FreHOTUN3,
KOTOpPOE HalNnoOMMHAET HacAeCTBEHHble 3ab60/1eBaHMS
(yBeNMYEHME LMTOBUAHOW XKENE3bl HA TEPPUTOPUMN, TAE B
BOJE UN 3eMJ1e He XBaTaeT MoAa).



caniedocmeeHHdAs U3MeH4YUBoCmM»b

HacneactBeHHble n3meHeHnsa obycnoBieHbl
U3MEHEHUSMW FEHOB U XPOMOCOM, MepPeAatoTCA Mo
HacaeACTBY, pa3amyatoTca y ocoben B npeaenax
OAHOro BUAQ, COXPAaHAIOTCA B TEYEHNE BCEWN XXUBHMU

ocobwu.




KombuHamuesHas
HacnedcmeeHHAs U3MeH4YUBoOCMb

KombuHamusHoU Ha3b1B8arom U3MeH4YUBOCMb, 8 0CHOBE KOMOpPOU nexcum

obpa3osaHue pekombuHayuu, m. e. makux KOMbuHayuu 2eHo8, KOMopbIX He bbiA0 y
podumerned.

B ocHoBe KOMOWHATUBHOM M3MEHUYMBOCTU JIEXMUT MNOIOBOE PA3MHOXEHME
OpraHW3MoB, BC/IeACTBUE KOTOPOro BO3HMKAET OFPOMHOe pa3Hoobpasue
reHOTUMNOB. MpakTUYyeckn HeorpaHNYEeHHbIMU UCTOYHUKAMW FEHETUYECKOM
M3MEHUYMBOCTU C/YXaT TPU NpoL,ecca:

He3aBrcnmoe pacxoXaeHne roMo10rMYHbIX XpOMOCOM B NEPBOM MEMOTUYECKOM
AeneHun. IMeHHO He3aBMCMMOe KOMOMHUPOBAHWE XPOMOCOM MpU Menose
ABNAETCA OCHOBOW TpeTbero 3akoHa MeHaens. lNosBaeHWe 3eneHbIX TajgKUX U
XXENTbIX MOPLLMHUCTBIX CEMSAH FOPOXa BO BTOPOM MOKO/JIEHUWN OT CKPeLLMBaHUS

PaCTEHUN C XXENTbIMU FNAAKUMU U 3e/1€HBIMU MOPLLUHUCTBIMW CEMEHAMM — NpUMep
KOMOUMHATUBHOM M3MEHUYMNBOCTMU.

B3anMHbI 06MeH y4yacTkaMm roMOA0r MYHbIX XPOMOCOM, Un KpoccuHroBep. OH
CO3Z3€eT HOBbIE FPynMbl CLLENIEHUS, T. €. CTYXKUT BaXHbIM NCTOUYHNKOM
reHeTuYeckon pekombuHaumm annenen. PekoMbMHaHTHbIE XpPOMOCOMBI,

OKa3aBLWWNCb B 3UTOTE, CI'IOCO6CTBYI-OT MNOABJ/IEHUIO NMPUN3HAKOB, HETUMNYHbBIX 414
KaX40ro n3 poaunTteneun.

Cny4yarHoe coyYeTaHMe raMeT Npu ON040TBOPEHNM.



MymayuoHHas HacnedCmaeHHas
U3MeH4YuUBOCMb

MymaL{UOHHOa Ha3blBae€TCA USMEHYNBOCTb CaMOIlO
reHoOTunNa.

Mymayuu — 3To BHe3anHble HacaeayemMble U3SMEHEHUS
reHeTUYeCcKoro MaTepmana, NPMBOAALLNE K MU3MEHEHUIO
Te€X UJIN MHbIX MPU3HAKOB OpPraHM3ma.

PAZITUY HBIE MYTALN OPO30PUSTbI

y  COMamuUNECKan Mymauus
nu2MeHmauLl anas

B HuxHel vacmu anasa
NUeMeNIn He paaum

Namenenue QopmEl U NUSMERMaY LY 21as




OCHOBHbIE MNO0/IOXKEHNA MYTaLMOHHOM
Teopum I". le Ppu3a

MYTaLI,l/Il/I BO3SHUKAKOT BHE3alHO, CKaL-IKOO6pa3HO, KaK JNCKPETHbIE
N3IMEHEHNA MPU3HAKOB.

B oT/1Mume OT HeHac/1Ie4CTBEHHbIX U3MEHEHUW MY TaLLUM
NPeACTaBAAT cOOOUN KayeCTBEHHbIE N3MEHEHUSA, KOTOpbIE
nepeAarnTCcsa U3 NOKOJIEHUSA B MOKOJIEHME.

MyTauum NposBAAOTCA NO-Pa3HOMY U MOTYT BbITb Kak NONE3HbIMMU,
TakK U BpeAHbIMU, KaK AZOMUHAHTHBIMW, TaK N peL,eCcCUMBHbBIMM.

BepoaTHOCTb 06Hapy>XeHMsA MyTaL MM 3aBUCUT OT YMCAA
nccsie0BaHHbIX ocoben.

CXOAHbIe MYTaUunUN MOI'YT BO3HUKATb NMNOBTOPHO.

MyTauum HeHanpas/ieHHbI (CMOHTAaHHbI), T. €. MYTUPOBaTb MOXEeT
11060 Y4aCTOK XPOMOCOMbI, BbI3blBaf U3MEHEHUSA KaK
He3HaunUTEe/IbHbIX, TaK N XU3HEHHO BaXXHbIX MPU3HAKOB.



cugukayus mymayuu

[eHHble (TOYKOBbIE)

\

XPOMOCOMHbIe

[[eHOMHbIE

3amMeHa, yTpara
NN yaoBOEeHne
HYKNeoTnaoB

YTpaTa 4actu
XPOMOCOMBbI,
NOBOPOT UNU
yOBOEHME y4yacTKa
XPOMOCOMBbI

KpaTtHoe
yBenuyeHmne
4yucria XpoOMOCOM;
YMEHbLLEHME NNn
yBenuyeHune
4yucria XxpoMOCOM




[eHHble MyTaLun

CyLLecTBYIOT pa3Hble TUMbl FEHHbIX MyTaLLWW, CBA3AHHbIX C
AobaBaeHnem, BbiNaZeHNEM U1V NEPECTAHOBKOW HYK/IEOTUA,0B B
reHe. 510 dynaukayuu (NOBTOpPeHMe y4yacTKa reHa), sBcmasku
(nosABAEHME B NOC/IEA0BATE/IbHOCTU JINLLIHEN Napbl HYKAEOTUAOB),
deseyuu ("BbinaseHve ogHoW nnau bonee nap HyK1I€OTULO0B),
3aMeHbl HYK/1eomuoHbIX hap, uHsepcuu (NepeBoOpoOT Y4aCTKa
reHa Ha 180°).

JPPEKTbI FEHHBIX MyTaLMW Ype3BbIYANHO PA3HOOOpPa3HbI.
BosbLlwas 4acTb U3 HUX PEHOTUMNNYECKM HE NMPOSBASETCS,
MOCKO/IbKY OHM PeL,eCcCMBHbI. DTO O4YE€Hb BAXHO A5
CyLLECTBOBAHMSA BUAQ, TaK Kak B O0NbLIMHCTBE CBOEM BHOBb
BO3HMKAIOL e MyTaLMK OKa3bIBAIOTCS BpeAHbIMU. OAHAKO WX
PEL.eCCUBHBIM XapaKTep NO3BOASET UM A/IUTE/IbHOE BPEMS
COXPaHATbLCS y ocoben BUAA B reTepO3nUroTHOM COCTOSIHUM He3
BpeAa A1 OpraHmM3ma 1 NnpoaBnTbLCA B byayluem npm nepexose B
rOMO3UIOTHOE COCTOSAHME.



'eHHble MyTaLmm

BMecTe ¢ TeM M3BECTEH PsiA C/y4aeB, KOrAa U3MeHEHMe NLLb O4HOO
OCHOBaHMS B ONpejeneHHOM reHe OKa3blBaeT 3aMEeTHOE B/NSIHNE HA
deHoTmN.

OAHUM U3 NPUMEPOB CAYXKMT Takaa reHeTUYeCcKas aHOMasInS, Kak
cepnosudHoOKAemo4YHas aHemus. PeueccrBHbIN annenb, Bbi3blBatOWMA B
FOMO3UrOTHOM COCTOSAHUM 3TO Hac/eACTBeHHOe 3aboieBaHMe, BbipaXkaeTcs
B 3aM€EHe BCero 04HOro aMMHOKMCIOTHOMO OCTaTKa B (B-Lenn moneky/ibl
reMorn06umHa (ryTaMmMHOBAst KUC0Ta —» —> BAJIMH).

3TO NPUBOAUT K TOMY, YTO B KPOBM SPUTPOLUTLI C TaKUM FreMOrI06MHOM
AedopMUPYIOTCS (M3 OKPYI/IbIX CTAHOBATCS CEPMOBUAHBIMM) U BbICTPO
paspyuwatoTcs. [Npu 3ToM passuBaeTcs ocTpas aHemus 1 HabaaaeTcs
CHUXKEHME KOIMYECTBa KMCA0POAaA, MEPEHOCMMOro KpOBbio. AHEeMUA
Bbi3bIBaeT PU3NUECKYIO C1abOCTb, HapYLLEHNS AeATEIbHOCTM CepaLa 1
NOYEK 1 MOXET NPUBECTU K PaHHEN CMEPTM II0AEN, FOMO3UIOTHbIX MO
MYTaHTHOMY a/Nento. \ y
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XPOMOCOMHbIE MyTaLUu

3BeCTHbI NepecTponKm pasHbIX TUMOB:

Hexsamka, N degpuwieHcu, — NoTepsi KOHLLEBbIX
Y4YaCTKOB XpOMOCOMb];

deneyusi — BbiNaAeHME y4acTKa XPOMOCOMbI B
cpeaHeu ee YacTy; WIS
— aID<ID

dynaukayus — AByX- UM MHOTOKpaTHoOe
MOBTOPEHWe reHOB, JI0Ka/IN30BaHHbIX B £.BuGB0NEIOM
onpeseneHHOM y4acTke XpOMOCOMbI;

UHBepcus — NMoBOPOT Y4YacTKa XpOMOCOMbI Ha 180°, INERTEEIT

B pe3y/IbTaTe Yero B 3TOM Y4YaCTKE reHbl S i

Pacno0XeHbl B NOCAeA0BaTENbHOCTH, 06paTHON MO IEERTRRET

CpaBHeHMIO C 0ObIYHOW; Tt

MPAHCAOKAYUS — V3MEHEHWE MONOXEHNA KAaKOro- [ s
b0 yyacTka XpOMOCOMbI B XPOMOCOMHOM Habope. I

K Hanbosee pacnpocTpaHeHHOMY TuMy sliaes &

TPAHC/I0KALMN OTHOCATCS PeLUNPOKHbIe, Npu o -

KOTOPbIX MPOUCXOANT OOMEH yYacTKaMmn Mexay
ABYMSl HEFOMOJIOFMYHbIMW XPOMOCOMaMM. Y4acToK
XPOMOCOMbl MOXET U3MEHUTb CBOE MOJIOXEHUE U
6e3 peumnpokHoro obMeHa, 0CTaBasiCb B TOW Xe
XPOMOCOME UJIN BKAKOYAACh B KaKYHO-TO APYrYIHO.



guweHcu, deneyusx n dynaukayuax N3MeHseTCs

€CTBO FreHeTnyeckoro matepmasa. CteneHo

TUNUYECKOTrO M3MEHEHUSA 3aBUCUT OT TOrO, HACKO/1bKO BEINKMU
OTBETCTBYIOLLME YYACTKN XPOMOCOM M1 COAEPXKAT /1M OHWN BaXKHble
reHbl. [prmMepbl 4edULLEHCU M3BECTHBLI Y MHOMMX OPraHU3MOB,
BK/IlOYasa YesoBeKa. Taxenoe HacieACTBeHHOe 3aboneBaHue —
CUHOPOM «KoWwaybe20 Kpuka» (Ha3BaH Tak Mo XapaKTepy 3BYKOB,
M3aBaeMblx 60/IbHbIMM MAageHUamm), 0bycoBeH
FETePO3UroTHOCTbIO MO AeDULLEHCU B 5-11 XPOMOCOME. ITOT
CUHAPOM COMPOBOXAAETCS CU/IbHBLIM HApyLIEHWEM POCTa U
YMCTBEHHOM OTCTaN0oCTbio. OBbIYHO AETU C TAKMM CMHApOMOM PaHo
YMWPAIOT, HO HEKOTOPbIE AO)KVIBa}OT A0 3PeNONEsas ——
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aLuu

POMOCOM B reHOME K/1eTOK

CXOAWUT B ABYX HaNpaB/IEHUSAX: B
eHUA Y1CAa LenbiX ranonaHbixX
/AUNAOUOUSA) N B CTOPOHY NOTEPU UAN
OTAE/IbHbIX XPOMOCOM (aHeynaoudus).
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[Moaunnoudus

IJTO KpaTHOE yBe/InYeHne ranaonaHoro Habopa xpomocom. KneTku ¢ pasHbiM YUC/IOM
FanaouAHbIX HAOOPOB XPOMOCOM Ha3bIBAOTCA TPUNAOUAHBIMU (3N), TeTpanaouAHbIMU (4N),
rekcaHa0-nAHbIMK (6n), okTanaougHbiMu (8n) U T. A.

Halue Bcero noamnaounzbl 06pasyioTcsi Mpy HapyLIeHNM NOPSAKA PACXOXKAEHNS XPOMOCOM K
NOAOCaM KAETKM NPY MeM03e Uan MUTO3€e. DTO MOXKET ObITb BbI3BAHO AeNCTBUEM GU3UYECKMX U
XUMUYECKMX GaKTOPOB. XMMMYECKME BeLLeCTBa TUMNA KOIXMLMHA NoAaBAsoT obpa3oBaHue
MUTOTMUYECKOrO BEPETEHA B K/IETKAX, MPUCTYNMBLUNX K AE/IEHWNIO, B Pe3y/IbTaTe Yero y4BOEeHHbIe
XPOMOCOMbI HE PACXOAATCS M KNETKa OKa3bIBAETCS TETPan/IOUAHOMN.

[loannaonana NnpuBoAUT K U3SMEHEHUIO MPU3HAKOB OPraHM3Ma 1 MO3TOMY ABAAETCS BaXHbIM
MCTOYHUKOM U3MEHYMBOCTM B 3BOIIOLUUN U CENEKLLUM, OCOBEHHO Y pacTeHMW. ITO CBA3AHO C TEM,
YTO Y PaCTUTENbHbIX OPraHM3MOB BECbMA LUMPOKO PACcipoOCTPaHeHbl repMadppoanTU3IM
(camoonblneHne), anoOMUKCUC (MapTeHOoreHes) 1 BereTtaTMBHOEe pasMHoOXeHue. [103ToMy OKoN0
TPETU BUAOB PAacTEHWN, PACAPOCTPAHEHHbIX HA HALLEW NaaHeTe, — NOAUMNAOUAbI, @ B Pe3KO
KOHTUHEHTAa/IbHbIX YCN0BUSAX BbICOKOropHOro amupa npounspacrtaeT 40 85% noamnionaos.
[louTn BCe Ky/IbTYPHbIE PaCTEHUS TOXE NOJIMNAOUNAbI, Y KOTOPbIX, B OTANYME OT UX ANKNX
copoaunyen, bonee KpynHble LLBETKM, N0AbI U CEMEH], a B 3aMacatolwmx opraHax (ctebesnb,
kAybHM) HakanMBaeTcs boablle NMTaTeNbHbIX Belw,ecTs. [loannaonabl nerye
npucnocabamBaloTca K HE6AaronpUATHBIM YCJ0BUSIM XMU3HMU, Ierye NepeHocaT HU3Kne
TemnepaTypbl 1 3aCyXy. AIMEHHO NO3TOMY OHM LUIMPOKO PacCNpPOCTPaHEHbl B CEBEPHbIX U
BbICOKOIOPHbIX panoHax.

B ocHOBe pe3Kkoro yBesm4yeHUs NPOAYKTUBHOCTU NOAUMIOUAHBIX GOPM KY/NbTYPHbIX PaCTEHUN
NeXUT iBJIeHMEe NoaAuUMepuU.



AHeynsonaus

Wnn eemeponaodus, — ABNeHWE, NPU KOTOPOM KNETKN OPraHn3ma
COZAEpPXaT M3MEHEHHOE YNC/I0 XPOMOCOM, He KpaTHoe
ranaougaHomy Habopy.

AHeynionAbl BOSHUKAKOT TOrAa, KOrAa He pacxoasaTcs Uan
TEPAIOTCS OTAE/IbHbIE FOMOJIOrMYHbIE XPOMOCOMbI B MUTO3€ U
Menose.

B pe3y/ibTaTe HEPaCXOXXAEHUA XPOMOCOM MNPV FraMeToreHese MoryT
BO3HMKATb NMOJ0OBbIE KNETKM C IMLLUHMMM XPOMOCOMaMMU, 1 TOFAQ
MNpY NOCAEAYIOWEM CAMAHUM C HOPMAZIbHBIMW FANA0UAHbBIMM
rameTamu oHM 06pasytoT 3UroTy 2n + 1 (MpUCOMUK) NO
onpeaeneHHoOM Xxpomocome. Ecain B rameTe 0Kka3asi0Cb MeHbLUE Ha
OZHY XPOMOCOMY, TO MOC/eAytoLee ONIOA0TBOPEHNE NPUBOANT K
06pa3oBaHMIO 3UrOThl 1N - 1 (MOHOCOMUK) NO KAaKON-AMH0 13
Xpomocom. Kpome Toro, BCTpeyaroTcst GopMbl 2N - 2, UK
HYAAUCOMUKU, TaK KaK OTCYTCTBYET Mapa roOMOI0r MYHbIX
XPOMOCOM, 1 2N + X, NN NOAUCOMUKU.



Abl BCTPEYAIOTCA KaK Y PACTEHUN U XXMBOTHbIX, TaK Uy

. AHeynaonaHble pacTeHns 061a4at0T HU3KOM
MOCOBHOCTBIO M NNOA0BUTOCTLIO, @ Y Ye/I0BEKA 3TO ABJEHNE
KO NPMBOAUT K 6eCnaoamio 1 B 3TUX CAyYasx He

nepyetcs. Y AeTeun, pOAUBLUMXCA OT MaTepeun cTapue 38 neT,
BEPOATHOCTb aHeynaonAnn nosbiweHa (40 2,5%). Kpome Toro,
C/ly4an aHeynJ0UANM Y HENOBEKA BbI3bIBAlOT XPOMOCOMHbIE
bonesHun.

Y pa3AenibHOMOAbIX XXMBOTHbIX KAk B €CTECTBEHHbIX, TaK 1 B
MCKYCCTBEHHbIX YCJ0BUAX NOAMUMNAOUANS BCTPEYAETCSA KPpanHe
peAKo. 9To 06yCnoBAEHO TEM, YTO NOJINNAOUNANS, Bbl3blBas
M3MEHEHME COOTHOLIEHWNSA MOJI0BbIX XPOMOCOM M ayTOCOM,
NMPUBOAUT K HAPYLUEHWNIO KOHBOraLLMM FOMOIOTMYHBIX XPOMOCOM WU
TeM CamblM 3aTpyAHSET onpe/esieHue nona. B pe3ysnbraTe Takne

IO O a b, e TS A3He
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HOBEHNA: TEHEPATUBHDIE,
B MNOJ1I0OBbIX K/1IETKAaX; COMaTNYECKNE

KTepy NpOsiBA€HUSA: AZOMUHAHTHbIE U
eCcCUBHbIe.

B 3aBUCMMOCTM OT BANAHUNA HA
XXM3HEeCnocobHOCTb Ha: JIeTa/lbHble,
NonyaAeTasibHble, YC/IOBHO J1IeTa/IbHble,
HeUTpPasibHbIE.



3aKOH roMo/1I0rMyeckux paaos B
HacNeACTBEHHOU U3MEHUYUBOCTU

KpynHenwmm obobuieHrnem paboT no nsyyeHMto U3MeHYMBOCTHM B Havase XX
B. CTa/l 3aKOH 20M0/102U4eckux psados 8 HacanedcmseHHou usmeH4yusocmu. OH
Obl/1 COOPMYAMPOBAH BblAAOLWMMCSA PYCCKUM yyeHbiM H. 1. BaBuaoBbiM B
1920 I. CyLHOCTb 3aKOHa 3aK/I0YAETCSA B C/eAytowem: sudsi U podsbl,
eeHemuyecku bauskue, ceA3aHHbie dpye ¢ dpy20m e0UHCMBOM
npoucxoxucdeHus, xapakmepu3ytomcsa cXoOHbIMU pAdamu HacnedcmaeHHoU
u3MeH4yusocmu. 3Hasi, Kakme GopMbl U3SMEHUYMBOCTM BCTPEYAOTCH Y OAHOIO
BUAA, MOXHO MPeABUAETb HAXOXAEHWE aHAIOMMUYHbIX GOPM Y POACTBEHHOIO
eMy BUAa.

Tak, ¥ pa3HbIX K/J1aCCOB MO3BOHOYHbIX BCTPEYAKOTCS CXOAHbIE MyTaLUK:
aNbOUHU3M 1 OTCYTCTBME NEPLEB Y NTUL,, aAbbUHN3M 1 BecllepCcTHOCTb Y
MJIEKOMUTAOLWMX, FEMOPUANS Y MHOTMX MAIEKOMUTAOWMX U YenoBeka. Y
pPacTeHUN HacNeACTBEHHAA M3MEHUYMBOCTb OTMEYEHA MO TaKKUM NPU3HAKAM,
KaK NAeHYaTOe MU FON0e 3ePHO, OCTUCTbIN NN 6€30CTbIN KONOC U Ap.

MeaunLMHCKasa HayKa B KaYecTBe MoZesien 405 U3ydyeHns 6osesHen
Yyen0BeKa MOJIy4Yn/1a BO3MOXHOCTb MCMO/Ib30BaTb XXMBOTHbIX C
roMoa0rnyeckmmm 3aboneBaHmMAMK: 3TO CaxapHbIN AMabeT KpbIC;
BPOXAEHHAs FyxoTa Mbilwen, cobak, MOPCKMX CBUHOK; KaTapaKTa rnas
MblLLEeW, KpbIC, cobak u ap.



LluTonanasmaTmnyeckas
Hac/leACTBeHHOCTb

BeAyuias po/ib B reHeTU4eCKMX NpoLieccax NPUHAANIEXUT SAPY U XPOMOCOMAM.
BmecTe ¢ TeM HOCUTENSMU HAaC1Ie ACTBEHHOM MHPOPMALLMM ABNAKOTCA U HEKOTOpPbIE
OpraHe/iibl LuTon1asMbl (MUTOXOHAPUMN 1 NNACTUADI), B KOTOPbLIX COAEPXKUTCS
cobctBeHHas AHK. Takas nHpopmayms nepesaercs c LWUTOMN/a3MOMN, MO3TOMY OHa
Mo/lyYn/ia Ha3BaHWe Yumonaasmamu4eckou HacneacTseHHocTu. MNpuyem 37a
MHPOPMaLUS NEPEeAAETCS TO/IbKO Yepes3 MAaTEPUHCKUIM OPraHM3M, B CBA3U C YeM
Ha3bIBAETCA eLLe MAaTEPUHCKOW. TO 0OYyCNOBAEHO TEM, UTO Uy PAaCcTEHUN, N Y
XKMBOTHBIX AULLEKNETKA COAEPXKMUT MHOIO LLMTOMNAa3Mbl, @ CNEPMATO30MJ €€ MOoYTH
JIVILLIEH.

Baaroaapsa Haanymio AHK He To/bKO B 54paX, HO 1 B OpraHesiiax LuTonaasmol
XXWBbl€ OPraHn3Mbl NOJIy4aloT OnpeaeneHHoe NPenMyLLecTBO B NpoL,ecce 380/10LUN,
£ieN10 B TOM, 4TO S4pO ¥ XPOMOCOMbI OT/IMYAIOTCS FEHETUYECKM 0DYC/I0BIEHHOU
BbICOKOW YCTOMYMBOCTBIO K MEHSIOLLMMCS YC/IOBKSIM OKpYXatowen cpeAbl. B 1o xe
BPEMS X/I0POMN/IAaCTbl U MUTOXOHZAPUM PA3BMBAIOTCS 4,0 HEKOTOPOU CTEMEHM
HE3aBUCUMO OT K/IETOYHOIO A e/NeHUS, HEMOCPEACTBEHHO pearnpys Ha BO34eNCTBME
OKpy>Xaroweun cpesbl. Takum 06pa3om, OHM UMEOT MOTEHLMAbHY BO3MOXHOCTb
obecneunTb ObICTPbIE peakymmn OpraHM3Ma Ha U3IMEHEHME BHELLHUX YC/I0BUN.



