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BBenenue

Jlnist 94ero Hy»KHO 3HATh W W3y4YaTh HACJEICTBEHHBIC 3a0oseBanus. W kakas
Hayka 3TUM 3aHumaetcs? OTBeT - reHeTuka. [IpeMETOM TEHETUKH CIYKUT
U3y4eHUE SBJICHUM HACIEICTBEHHOCTH M M3MEHYMBOCTH y YelloBeKa. A TaK Kak
YEIIOBEYCCKUI OPraHU3M YCTPOEH OYEHb CII0KHO, TO U M3YUYCHHE TIPOUCXOANT Ha
BCEX YPOBHSX OpraHU3AlMU: TOMYJIAIUOHHOM, OPTraHU3MEHHOM, KJIETOYHOM,
OpPraHU3MEHHOM.

AKTyaJbHOCTh TeMbl: l3ydyeHue a30B TE€HETHMKHM B IIKOJIBHOM Kypce
OMONOTMH KaK HUKOTZA aKTyaidbHO. Tak Kak 3HaHWs, MOJTYYCHHBIE Ha YpOKax, B
OyAylIeM MPUTOAATCS IIKOJIbHUKAM BO B3POCIIOH KU3HH.

YenoBeKy €CTECTBEHHO CTPEMJICHHE Y3HATh CBOIO MPUPOAY.

[Tocne mobGeapl Hau MHOTUMH BUPYCHBIMH M MH(PEKIIMOHHBIMU OOJIE3HSIMH,
MEAMIIMHA cjeflana OOJbIION IIar BIEpel B H3YYEHUM  HACJIEICTBEHHBIX
3a0oseBaHui, MPoUIaKTHKYE U O0pbOBI ¢ HUMU [8,9].

A Tak e, TOCIIe TOrO Kak ObUTa TIOHATA MPUPOJA MHOTUX MYTAIlMd U HUX
3Ha4YeHHE B HACJIEJICTBEHHOCTH OBLIN CAETaHbl BEIBOJBI O TOM, YTO MYTAI[UU MOTYT
OBITh BBI3BaHBI TaKUMH (aKTOpaMU Kak: paauaius, XUMAYECKHUE COCIUHEHUS,
BBICOKAs M HU3Kasl TeMIepaTypa, usinydenue [5,6].

W mocnennee, HO HE MeHEe BaKHOE, JJEMEHTAPHBIC 3HAHUSA TEHETHUKH
MOMOTYT OOy4YarIMMCsl TIOHSATh W pa3oOpaTbCcs B TOM,  Kakuhe OOJIE3HU
NepealoTcsl MO HACNIEJICTBY, a Kakue HeT. U 3To moMoXeT UM B JalbHEWIIeM
CIPOTHO3MPOBATh W TMPENOTBPATUTH CIy4aW KaKhX — JMOO XPOMOCOMHBIX
OTKJIOHEHUH y IIOTOMKOB.

Tema «HacnencrtBennsie Ooyie3HM uelOBeKa» wH3ydaercs B 9 Kkiacce B
pasnene «['eHeTMKa» W SABIAETCS 3aKIIOYUTEIHHBIM OSTAallOM B MPOXOXKIACHHUU
JTAHHOTO pa3zena.

Hesn:

1.ﬂaTB HOBBIC 3HAHHUA O HACJIICACTBCHHBIX 0oe3HaX YCJIOBCKA,
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2.M13yunTh reHHbIE U XPOMOCOMHBIE OOJIE3HH;

3.Ilo3HakomMuThC ¢ KiIaccupukanved W TPUYMHAMH HAClIeICTBEHHbIX
0oJIe3HEH;

4 Ilo3HakoMuTbca ¢ (akTOpaMud pHUCKa U MepaMu NPOGUIAKTUKH
HACJICJICTBEHHBIX 00JIE3HEN UeTOBEKa .

3agaun:

1. PaccmoTpeTh W MpoaHAIU3UPOBATH OCHOBHBIE W HauOolsiee YacTo
BCTPEUAIOIINECS HACIECTBEHHbIE O0JIE3HH YEIOBEKa.

2. Jlath 0O0Ilee MpeACTaBICHUE O IMATOJIOTHUU HACJIEICTBEHHBIX OoJie3HEl
YeJ0BEKA.

O0beKkTOM HCCIEAOBAHUS SBIIECTCS MPOIECC OOYyYEHHUS] U BOCIUTAHUA
IIKOJIbHUKOB TI0 OMOJIOTHH.

IIpeanmer ucciie0OBaHUA: U3YUCHUE HACICACTBEHHBIX OOJIE3HEH 4YEIOBEKa
Y TIPUMEHEHUE 3TUX 3HAHUM B IITIKOJILHOM Kypce OMOJIOTHHU.

HoBu3zna pabotrbl. B mpeacraBienHoir paboTe coOpaHbl OOIIMPHBIC
CBEJICHHS O TMPUPOJEC HACIEJACTBEHHBIX 3a0ojieBaHMi dYenoBeka. Bce 3T
MaTepHabl MOTYT OKa3aTh HEOIIEHUMYIO TTOMOIIIb JUIsl YIUTEIeH OMOIOTHH IIKOJI.

IIpakTnyeckoe 3HAYeHMEe HU3YUYEHHS: CIIOCOOCTBOBATH JajbHEUIIIEMY
pacUIMpPEHUIO Yy YyYallluXCid 3HAHUW O TEHETHKE 4YeJIOBeKa, I0Ka3aTh
HEOOXOJAMMOCTh TE€HETUYECKUX 3HAHUM JUIsi TPOTHO3UPOBAHMS  TOSBICHUS
HACJIEJICTBEHHBIX 00JIE3HEH Y YeIoBeKa U UX PaHHEUW TUarHOCTHKH.

Martepuasibl BBIMTYCKHOM KBadU(UKAITMOHHOW pPabOThl MOTYT OBITh IIUPOKO
UCIIOJIb30BAaHbl B IIKOJBHOM Kypce OHOJIOTMM TIPpU M3YYEHHH BOIIPOCOB
HACJICJICTBEHHOCTH, a TakK)Ke€ B OpraHu3allid W TMPOBEJACHUU BOCIUTATEIHHBIX
MEpOTIPUATUN HAMpaBJIEHHBIX Ha TMPOIMAaraHay 3J0pPOBOr0 o0pa3a XKU3HH Y
oOydJarommxcs.

Ctpykrypa M 00beM BBINYCKHON KBAJU(PUKANUOHHON padoThl. BeiyckHas
KBaju(HUKAIMOHHAs paboTa M3JI0KeHa Ha 52 CTpaHHUIaX W COCTOUT U3 BBEACHUS,
3 rnaB, 3aKIIOYEHHUs, CIHUCOK MCIOJb30BaHHOW JIUTEpaTyphl BKIouaer 31

uctouHuk. B pabote comepxkutcs 3 TaOMUIBI U 7 PUCYHKOB.
4



I'JIABA 1. TEOPETUYECKHE ACHEKTHI HACJIEJICTBEHHbBIX
3ABOJIEBAHUM YEJIOBEKA

JlanHast TeopeTHUecKasi 4acTh SBJIAETCS OCHOBOM ISl pa3pab0TaHHOTO HAMH
AJIIEKTUBHOTO Kypca g YYEHUKOB 9 Kijacca ¢ yriayOJE€HHbIM HW3y4Y€HUEM
OHOJIOTHH.

N3yuenune HACJIEICTBEHHOCTH YEJIOBEKA 3ap0XKIajoch B TIyOMHaX
MEJUIMHBI U3 CYOBEKTUBHBIX HAONIOACHUM 3a CEeMEHHBIMH M BPOXKIEHHBIMHU
oosne3nsimu [4].

Jaxxe B mucaHusax ['mnmokpara oTMedalach poJib HAacJIEICTBEHHOCTH B
IPOUCXOXKICHUN OOJe3Hel: "...anumencus, Kak ¥ Jpyrue OOoJIe3HH, pa3BUBAIOTCA
Ha [OYBE HACJIEICTBEHHOCTHU; U JIEUCTBUTEIILHO, €CIIM OT (PIIeTMaTUKA MPOUCXOIUT
draermatvk, OT JKEMYHOrO - HKEMTYHBIMA, OT YaXOTOYHOIO - YaXOTOYHBIH,
OT CTpaJIaloIIero 00JIE3HBIO CEIE3EHKHU - CTpafaromui 601e3Hb10 cene3éuku» [10].

®poucuc ampron (1822-1911) - oauH M3 OCHOBOIMOJIOXHUKOB T'€HETHKH
yeyioBeka M eBreHuku. OCHOBHBIE Tpynbl B 3ToM oOmactu: "HacnemcTBeHHbIN
tasianT ¥ xapakrep" (1865) [4], "HacnencTBeHHBIH TeHMIA: WCCIICIOBAHUE €TO
3akoHOB U cuenctBuil" (1869); "Ouepku mno esrenuke" (1909), B KOTOpBIX
TOBOPUTCS: «YTO MOXKET MOMeIIaTh, 4YTOObI 00JI€3Hb, KOTOPOIO CTPaJaloT OTEI U
MaTh, Topasuia Obl Takke oaHoro u3 ux gered" [10]. OnHako, MO UCTEYECHUU
BPEMEHH BOIIPOC O POJIM HACIEACTBEHHOCTH B BO3HUKHOBEHUM OoJie3Hed ObLl
OCTaBJIEH, U Ha IMEPBOE€ MECTO B TEOPHUSIX MEIAUIMHBI BBIJBUTAJIUCh BHEIIHUE
daktopsl sTHoNOTHH [10].

B XVIII-XIX Bekax cTaiu MOSABIATHCS  OCOObIE  HAydHbIe pPabOTHI O
OOJBIIOM 3HAYEHHH HACJIEJCTBEHHOCTH B MPOSIBICHUHU Oose3Hel (NMOJMIaKTUIINH,
remobuinu, anpouHu3Ma). OJHO3HAYHO, MOXHO CKaszaTh, YTO BO BTOpPOU
nosioBuHe XIX Beka yKOPEHWIOCH MOHATHE O MATOJOIMYECKOM HACIIEICTBEHHOCTH
y 4€JI0BEKa, KOTOPOE ObLJIO MPUHATO MHOTUMH MEIULUUHCKUMU coobmiectBamu. C

IIPUHATHCM MOHMMAaHUS O IIaTOJIOTMYECKOM HaCJICACTBCHHOCTH BO3HUKIIA
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KOHLIENMIMSA O  BBIPOXKACHUM  3J0pPOBOTO  YEJIOBEYECKOTO  MOTOMCTBA
¥ HEOOXOIUMOCTH €r0 YIydlleHus, TpuuéM oJHOBpeMeHHO (1865) u HezaBucuMO
IpyT ot npyra €€ Beickazanu B.M. ®nopunckuii B Poccun u ®@. ['anbToH B AHIIIMU
[10].

[Ipennockuikn 00 Yy4YeHMM O HACJIEACTBEHHOCTH uelioBeka B XIX
BEKE BBITCKAIN M3 OMOJIOTUYECKUX OTKPBITHM, TPOJIBUHYBIIUX BIEPE] Pa3BUTHE
MPAKTUYECKON M TEOPETUYECKON MEIUIIMHBIL: KiaeTouHo Teopuu (Teomop IlIBanH)
U JI0Ka3aTelbCTBa KieTouHOoM npeemcTBeHHOCTH (Pynonsd Bupxon); odhopmuenus
UJIEM Pa3BUTHS OPraHU3MOB (OHTO- W (UIIOTEHE3); OOBSICHEHUSI DBOJIOIMHM Ha
OCHOBE SIBJICHHSI €CTECTBEHHOTO OTOOpa M O0phObI 3a cymiecTBoBaHue (Yapib3
Hapsun) [7,10]. Bonbmioe BiIHsSHHE, TakKe KaK U OMOJOTHYCCKHE OTKPBITHS, Ha
pa3BUTHE YYEHHUS O HACJECACTBEHHBIX OOJIE3HIX OKa3adu OOIIEMEIUIIMHCKNE
MO3HAHUS U MPAKTUKH.

N3yuenne npuuuH 3abosieBanuid B XIX Beke cCTamo TJaBHBIM U
OCHOBOTIOJIAralOIIMM HANpaBJICHUEM B HaydyHOM MenuuuHe. Hauancs mnepuon
MO3HAHUS CTPYKTYPHO-(DYHKIIMOHAJBHBIX B3aUMOCBS3EH MPU U3YyUEHUH OOJIC3HEH,
B TOM 4YHCIIe HacleAcTBeHHbIX. Hampumep, omnwucansl ©6one3np JlayHa,
HelpohuOpomMaTo3, BpoXKIEHHAS JUCIUIA3HS COCIMHUTEIBHON TKaHU U Apyrue [5].
N3ydeHne maTojJIOrMYeCKUX MPOILIECCOB CMEHHJIOCh M3YUYEHHEM HO30JIOTMYECKUX
dbopm 00JIE3HEHHBIX MPOIECCOB, KOTOPHIE MOXHO OBLIO MpPOaHAIU3UPOBATH B
POJIOCIIOBHBIX Kak moBTopstomuecs Gopmsal [9,11,12]. HecmoTps Ha To, uTo B XIX
BEKE YUEHHUE O HACJIE/ICTBEHHBIX OOJIE3HAX U 3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH
YeJIOBeKa CYIIECTBEHHO MPOJIBUHYJIOCH, B IIEJIOM, €IIE OBIJI0O MHOTO MPOTHUBOPEUUI
[6,13].

Bo mHOXecTBe paboT TOrO BpeMEHU OIMIMOOYHBIC MPECTABICHUS U (DAKTHI
Obun TIepeMemnianbl. CTaHAAPTOB MPABUIILHON MHTEPIIPETAlMM HACJeI0BaHUs
oose3nert emé He cymectBoBaigo [13]. I'eneruka, kak Hayka 00 H3y4YCHUHU
YyeJoBeKa HAaXOAWIach HA HAYaJdbHOM CTAJMM Pa3BUTUA. DTOT MEPHUOJl BPEMEHU

MOJKHO Ha3BaTh «JIOMEHAeaeBCKuM» [10].



1.1 OTkpbiTHE 3aKOHOB MeHaest

JIumib ¢ mepeoTkpeiTHEM 3akoHOB Menaens B 1900 r. mosBUIMCH
YHHUKAJIbHBIE BOSMOKHOCTH ~KJIacCH(UKAIlMM HACIEACTBEHHbIX Oone3neir. Ha
puUMeEpe pa3IudHBIX OO0Je3HEeH TOCTOSHHO TOJTBEPKIAINCh 3aKOHBI [ 'peropa
Menpens Bpauamu uinu O6uosioramu. HacneacTBEHHOCTh - KakK 3THOJOTHYECKUN
KPUTEPUl MPOYHO BOIIEN B MPAKTUYECKYIO0 MeauluHy. [IpuuuHbl U npupoaa u
CaMbIX HEMOHSATHBIX 3a00JICBaHUI CTaM Tpo3pauHbiMU [6]. Bo3Hukia stidopus B
MEPBBIX JBYX JeCATHIECTHSIX XX BE€Ka OT MEHAEIEBCKOW MHTEPIPETAIMA MHOTHX
Oone3Hell. B KoHedyHOM wWTOre, ObLIA CYHIECTBEHHO IPEYBEIMYEHA POJIb
HacJelICTBEHHOCTU B (GopmupoBanuu mnoseneHus uenoBeka[l10]. Konmemmms
0€30roBOpOYHONl OE3BICXOJTHOCTA W BBIPOXKICHUS CEMEW C HacleICTBEHHBIMU
MaTOJOTUSAMHU CTaja OCHOBHOM sl OOBSCHEHUS MOSIBICHUS B OOIIECTBE TaKHUX
O0onbHBIX. [locTaBlieHHBIN JMAarHO3 4YEJIOBEKY C HACIEJCTBEHHOW OOJIE3HBIO

CUHTAJICSI IPUTOBOPOM Kak 0OJILHOMY Tak M ero cembe [10].

1.2 Kiinmau4deckasi reHeTHuKA

Tpu  TIaBHBIX  acmekTa  CHOCOOCTBOBAdM  OBICTPOMY  Pa3BUTHIO
MEIMIMHCKOW T€HETUKU BO BTOpPOM IMoJioBUHE XX Beka. Bo-mepBbIX, H3-3a
CHIDKEHHUS OOJIBIIIOTO KOJIMYECTBA AJIMMEHTAPHBIX U MH(MEKIIMOHHBIX 3a00JIeBaHUMN
MOCJIE OKOHYaHUSI BTOPOW MHPOBOM BOMHBI OOJIbIlIe BHUMAaHUS U (DUHAHCOBBIX
BJIMBaHUU MpeIHA3HAYAIOCh OOJIE3HSIM, B OCHOBE KOTOPBIX JICKHUT KOpPEHb
SHJIOTEHHOM MPUPOJIbI, B TOM YHUCJI€ HACJIEICTBEHHBIM. BO-BTOPBIX, ¢ pa3BUTHEM
3HAaHWN B J1TA0OPATOPHOW W MHCTPYMEHTATHHOM MEAMIIMHE U OOJBITUM 00BEMOM
uHpopMaIK CTaJIO JIeT4ye CUCTEMATU3UPOBATh U J1aTh TOYHYIO HO30JOTH3ALIUI0

CUHAPOMOB U Oome3neit [14,19]. B-Tperbux, mporpecc Ouwomornuu u OOIIEH
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TeHETUKM B KOPHE M3MEHWJ MOAXOJ K METOoJaM T'€HETHYECKOr0 HU3YYeHUs
yesloBeKa (FreHEeTHKA COMAaTHYECKUX KIIeToK) [14].

DkcniepuMeHTaTBHBIN Ouosor, reretnk H.K. Konbros (1872-1940) nepeeiM
NpeIIoKUa  Tunoresy B 1928 0 MOJIGKYJISIpHOM ~ CTPOCHUHU U
MaTPUYHOU PEpOIyKIHU XpoMocoM [19].

OCHOBHBIM HUTOTOM MEIUIIMHCKOW TEHETUKHM B KoHIEe XX Beka
CTaJIO TOSIBJICHUE T€HETUYECKUX TEXHOJIOTUM NI METUIIMHBI, KOTOPBIE MO3BOJISIOT
B C)KaTble CPOKU pelIaTh TPYAHBIE BOMPOCH B MEJIUIIMHE U 3/[paBoOXpaHeHuu [19].

Ha ¢oHe coBpeMEHHBIX yCIIEXOB '€HETUKH YEJIOBEKa , T0O-HOBOMY CTAaBHUTCS
3agaya i Bpaya [28]. "Kak Hama coBpeMeHHas MEIUIMHCKAs ITpaKTHKa
OMUpPAETCsl Ha YTOUHEHHBIC 3HaHUS B 00J1aCTH (PU3UOJIOTUH , aHATOMUU YEJIOBEKa 1
OMOXUMHUU, TAK B OyIyllleM HW3y4YeHUE TEeHETHUYECKHX OoJie3HeW MoTpedyeT
JIETaJIbHOTO TIOHUMAaHUsl MOJICKYJIIPHOW MaTOJIOTUM, (PU3UOJIOTHU U OUOXUMHUU
reHoMa d4eyoBeka. Ham mnorpeOyroTcs Bpaud HACTOJBKO OCBEAOMIJICHHBIE B
MOJIEKYJIIPHOM aHAaTOMUU U (U3HOJOTUM XPOMOCOM U TEHOB, HACKOJIBKO
KapIMOXUPYPr 3HAET pabOTy cep/la U CTPYKTYpy cocyauctoro aepesa’ [22]. Dto
ciosa naypeata Hobenesckoit mpemun I1. bepra B 1981 r. ocoOeHHO aKTyanbHO B
Hallle COBPEMEHHOE BpeMs, KOrja B pe3yJibTaTe€ MUPOBBIX HCCICIOBAHUN U
Hay4YHBIX U3BICKAHUN BO MHOTOM paciin(poBaH r€HOM YeJIOBEKa U CEKBEHUPOBAH,
KOT'/Ia KaueCTBE OCHOBBI KIIMHUYECKOW M MPOPUIAKTUIECKON MEIUIIUHBI SIBISIETCS
MoJIeKyJIsipHas Menuiuaa [19] .

Hcxoass w3 BBINIEU3IIOAKEHHOTO BO3HUKAIOT CIEAYIONIUE TEOPETHYECKUE
BBIBO/IBI.

1. Het pe3koro pasrpaHUuMBaHUs MEXIY HACJIEICTBEHHON U3MEHUYHNBOCTHIO,
BeylIeH K pa3HbIM BapUaHTaM HOPMaJIbHBIX MPU3HAKOB, u
W3MEHYUBOCTBIO, PE3YJILTATOM , KOTOPOU SIBJISIOTCS OOJIE3HU HACJIEICTBEHHOCTH.
Hacnencresennsie 0oJIe3HHN SIBIISTFOTCS JINIIH oJIeH oO1en
HACJICJICTBEHHON U3MEHYMBOCTU 4YEJOBE€Ka. B OJHMX M TeX K€ reHax MOryT

BO3HUKATH IOJIOKUTEIIBbHBIC, HEUTPaJIbHbIC U MTATOJOrHYecKre MyTaruu [6,19].



2. Bo Bcex KU3HEHHBIX MPOSIBICHUSX, JEHUCTBUE JIOOBIX T'E€HOB
OCYUIECTBJISICTCS. B TECHOM B3aUMOJEUCTBUU C (pakTopamu BHeEIIHEW cpenbl. B
Pa3BUTHH HACIEIACTBEHHBIX MPU3HAKOB WX OOJIE3HEW MPUHUMAIOT y4acTHE Kak
BHEILIHAS Cpella, TaK M HACJIEICTBEHHAs] KOHCTUTYLHs (TeHoTun). XoTs, s
pa3BUTHS OMHUX OOJE3HEW WM NMPHU3HAKOB OCHOBHYIO POJIb UTPAET T€HOTHII, a
JUISL pa3BUTHUSA IPYTUX, CYIIECTBEHHOE 3HAUCHHE UMEET BHEIIHss cpena. HeT Takux
MPU3HAKOB, KOTOPbIE 3aBUCENM Obl TOJBKO OT CpEIbl WA HCKIIOYUTEIHHO
HACJIEACTBEHHOCTH. MOXKeT OBITh, pa3Has BBIPAXKEHHOCTH (DEHOTHUIIA TIPU PA3HOU
CTEIEHH 3KCIIPECCUU I'€HA U PA3JIMYHBIX YCIOBUSIX cpenbl [6,19].

3. MupoBoe HaceleHHE OTSIrOMIEHO OONbIIUM "Tpy30oM" pazsHOOOpPa3HBIX
MyTalliii, KOTOPbIE KOMUIUCh B Pe3yJibTaTe JJIUTEIBHOTO Mpoliecca BOJIIOIHUU.
HenpepplBHOE  MYTAallMOHHOE W3MEHEHHUE TIOCTABISIET HOBBIE MYyTallMH B
reHo()OH/] YEJIOBEUYECTBA, @ €CTECTBEHHBIM OTOOP YMHOKAeT UX JMOO COXpaHseT
WX YHUCIIO, @ MOXKET TaKXKe MPUBECTH K UCUE3HOBEHUIO [29].

4. KonnuecTBeHHbIH 00BbEM BHOBH BOHHMKAIOIIUX MYTAIlMil COBPEMEHHOTO
YEeJOBEYECTBA  MOXET  YBEJIMYUBATHCS  TOJ  BIUSHUEM  MYTareHHBIX
(bakToOpoB cpenbl (MOHU3HUPYIOMIAs pajualis, XUMHUYECKHUE BEIIECTBA U JPyrHe
(bakTophl).

HacnencrBenHnass OTSTOMIEHHOCTh COCTOMT W3 ABYX KOMIIOHEHT. OnHa u3
HUX - HAaKOIUICHHbIE B TMPOLECCE HSBOJIOUUA M HUCTOPHUH YEJIOBEUYECTBA
MaToJOTUYECKUE MyTalluu, JApyras - BHOBb BO3HHUKAIOIINE HACJICACTBEHHbBIC
W3MEHEHUS B TOJOBBIX KJIeTKax. [21].

Pedopmbl, HOBBIE HcceAOBaHUS W OTKPBITUS B MEIUIIMHE TPUBOIUT
0011eCTBO K  YBEJIMYCHUIO MPOJOJDKUTECIIBHOCTH  JKM3HM  JIIOAEH ¢
HACJICJICTBEHHBIMH  3a00JIEBAaHUSIMH, BOCCTAHOBIICHUIO Yy HHUX  JE€TOPOJHOU
(GyYHKIIMU U, KaK CJICJICTBUE, K YBEJIMUEHUIO UX 4uclia B monmyssinusax. Hocurens
JTAHHOW MaTOJIOTUU WM OOJIbHOW YEJIOBEK - MMEET paBHBIC MpaBa CO 370POBBIM

YCJIOBCKOM H HOHHOHpaBHBIﬁ YJICH O6HICCTB3.



1.3 ®yHKIUU TeHOB

HakormieHHble  3HaHHS O  YEJIOBEUYECKHX reHax  IO3BOJISIIOT
CHUCTEMATU3UPOBATH TPYIIIBI IO byHKIIASIM MIEPBUYHOTO MIPOJTYKTA,
BBIPa0aTEIBAEMOTO B OpPraHW3MeE: TOPMOHBI, WUMMYHOTJIOOYIHHBI, MOIYJIATOPHI
byHKUIMKU OENKOB perenTophl, GepMEHThI, BHYTPUKIETOUHBIA MATPUKC, (PAKTOPHI
TPAHCKPUIIIIMK,  BHCKJIECTOYHBIA  MATPUKC, KaHAIBI, TpaHCMEMOpaHHBIC
NICPECHOCYMKH, KICTOYHBIC CHTHAJbBI, SKCTPAKICTOYHbIC mepeHocunk [19,24].
EcTecTBEHHO, OCTaNMCh HENOCTATOYHO W3YYCHHBIE TE€HBI C HEU3BECTHBIM €I
neiicteuemM. Camyto O60MbIIyI0 (PYHKIIMOHAIBHYIO KaTETOPHIO COCTABIISIFOT TEHBI,
koaupytome dhepmerTsl (31,2% ot obmiero yucia). B 2 pasa mMeHblle TEHOB -
MOAynaTopoB  OenkoBou pyHkumu  (13,6%). DTU  TreHBl  aKTUBUPYIOT,
CTaOMIM3UPYIOT, CBEPTHIBAIOT WM IO JAPYrOMY OKa3bIBaIOT BO3JCICTBHE Ha
bynkuun Oenka. OcTajabHble KaTeropuu reHoB 3aHUMarOT MeHee 10% ot obmiero
yrcna [23,24]. bone3Hu, cBs3aHHBIE C T'eHAMH, KOJAUPYIONIMMH MOJUTICTITUIB BO
BCeX (PYHKIIMOHAIBHBIX KATETOPHUSIX, MOTYT IIPOSIBUTH CEOSI B COBEPIIICHHO JIFOOOM
nepuojie >KM3HM dYenoBeka. CpoK pa3BUTHSL HACIEICTBEHHOTO 3a00eBaHHs B
OCHOBHOM 3aBHUCHUT OT (YHKIIMM BOBJICYEHHOTO B TATOJOTHIO TeHa. [ eHBI,
KOTOpbIE KOIUPYIOT (aKTOPhI TPAHCKPUIIIINK , B U30BITKE MPEACTaBICHBI CPEIn
I'€HOB, BBI3BIBAIOIIUX O0JIE3HU B BHYTPUYTPOOHOM IMepuojie. ITo 000coOIeHue
OoJne3Hel, HAYMHAIONIMXCS B pe3yjibTaTe  aHOMAJUW TPAHCKPUIITMOHHBIX
(bakTopoB, CKOpee BCEro, MOKAa3bIBA€T BAXXHYIO POJIb OEJIKOB , YYaCTBYIOIIUX
B Pa3BUTHHM Ha PAaHHUX CTAIUsAX OHTOreHe3a. Jlemas BBIBOJBI, CTAHOBUTCS SICHO,
YTO TEHBI, KOJUPYIOIINE TPAHCKPHUIIMOHHBIE (PaKTOpbI, cocTaBisitoT Oosiee 30%
TCHOB, aCCOIMUPYEMBIX C (EHOTHIAMH BPOXKIAEHHBIX ITOPOKOB Pa3BUTHS
[13,14,17]. TInoxm pa3BUBasCh BHYTPHUYTPOOHO HMMEET IOCTYNl K MATEPUHCKOW
MeTaboIMYEeCcKOil cucTeMe roMeocTas3a OIoCpeJ0OBaHHO, Yepe3 IuianeHTy. bonesnu,
BBI3BaHHBIC JIe(DeKTaMU B T€HaX, KOAUPYIOIMNUX (DEPMEHTHI ,a J0JIT UX OCOOCHHO

BbiCOKa -47% mpUXOAUTCS HA HAYaAJIO0 MEPBOTO ToJa >KU3HU MIIAJEHIA. DTO
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IOJIHOCTBIO COOTBETCTBYET IPOTHO3UPOBAHUIO OMOJOTMYECKHX JP(PEKTOB U
KJIMHUYECKUM  HaOmojgeHussM. TakuMm  oOpa3oM,  HOBOPOXKAEHHBIE  C
BPOXKACHHBIMU HApYIIECHUSIMU, BBI3BAaHHBIMU HEIOCTATOYHOCTHIO (DEPMEHTOB,
OOBIYHO HOpPMaJbHBl IPU POXKICHUHM, CHUMIITOMBl HapylIEHUsS TOMeoCcTas3a
pasBUBAIOTCS TOcie  peanu3anuu jAedekra B ero COOCTBEHHOW cucTeMe
MeTtabonu3ma. bornesHu, BeI3BaHHBIE AeEeKTaMU T€HOB, KOIUPYIOMINX (PepMEHTHI,
HaCJIEAYIOTCSI [0 ayTOCOMHO-PELIECCUBHOMY THUIy, a BbI3BaHHbIE TI'€HaMH,
KOAMPYIOIIMMHA MOMAYJISITOPHl  OENKOBOM (PYHKIIMM WM PEUEnTOphl, - TIO
ayTOCOMHO-PELECCUBHOMY WJIH ayTOCOMHO-JIOMUHAaHTHOMY. boJie3HM, BBI3BaHHBIE
IFE€HaMHU TPAHCKPUIIUOHHBIX (DAKTOPOB, OTHOCATCS K TIpyHIe ayTOCOMHO-
JOMUHAHTHBIX. 3aKOHOMEPHOCTH (POPMUPOBaHUS HACIEACTBEHHBIX OO0JIE3HEH BO
BPEMEHU CTPOTO COOTBETCTBYIOT POJM M MECTYy NEPBUYHBIX IIPOJYKTOB B
OHTOTEHE3E. bone3nn TPAHCKPUIILMOHHBIX (akTOpoB  pa3BHBAIOTCA

BHYTpHYTpOOHO, aTosorus ¢pepmentos [17,19].

1.4. IlousiTHe 0 HACJAEACTBEHHOCTH U N3MEHYHUBOCTH

HacneactBeHHOCTh — OCOOEHHOCTH BCEX OpPraHU3MOB MTOBTOPSITh
OJIMHAKOBBIC TMPU3HAKK W OCOOCHHOCTH Pa3BUTUS B POy TOKOJICHUH.
OOycrnoBieHa mepenadeil  OT OJHOTO TOKOJIEHUS K JPYroMy MaTepHaIbHBIX
CTPYKTYP KJIETKH, COJEPKAIIMUX MPOTPaMMBbI Pa3BUTHsI HOBBIX 0CO0O€H, B Ipoiiecce
pasMHOkeHus. [lodToMy HacienCTBEHHOCTh OO0ECIeUnBaeT MPEeeMCTBEHHOCTD
(bu3noNIorndecKo, Mop(doJOTHIecCKOl M OMOXMMHUYSCKOM OpraHU3aIluu KHUBBIX
CYIIICCTB, XapaKTepa X MHIWBUIYaIbHOTO PAa3BUTHS, a TAaK)Ke OHTOTreHe3a [27,28].
Kak mnonsatue B Ouosoruu HACJIEACTBEHHOCTh — BAXKHEWUILIEE YCIOBHUE
CYIIIECTBOBAHMSI Pa3HbIX (OpPM IKHU3HU, TPU3HAKOB OPTraHU3MOB, HO OHO
HApyIIAeTCsl U3MEHUYMBOCTHIO — BOSHUKHOBEHUEM PA3JIMUUN MEXKY OpraHu3MaMu

[27]. HacneacTBEeHHOCTh TIPOSIBISETCS B 3aKOHOMEPHOCTSAX HACJEJIOBaHMUS,
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3aTrparuBasd CaMbIC paSHOO6pa3HBIC IIPU3HAKKM Ha BCCX OJTallaX OHTOICHEC3a
OopraHmsmoB, T. €. IICpcaadu HX OT pOI[PITCJ'ICﬁ ITIOTOMKaM .OI[HOSH&‘{HO, qTo,
HACICACTBCHHOCTb — 3TO Ba)KHEHIIasi 0COOCHHOCTD JKUBBIX OpraHu3MoOB, KOTOpPas
3aKJIIOYACTCSI B CIIOCOOHOCTH nepcaaBartb CBOH CBOMCTBA H (I)YHKHI/IH oT

poauTelel kK moroMkam [25] .

1.5. HI/ITOJIOFI/I‘ICCKI/IQ OCHOBbI HACJICACTBCHHOCTHN 1 UIBMCHYNBOCTH

OgHO W3 OCHOBHBIX CBOWCTB JKMBOTO 3TO pa3MHOXKEHUE KIETOK U
OpraHu3MoOB . 3HaHHUs 00 OCHOBHBIX THUIIAaX JEJIECHUSA KJIETOK JAaeT HaM MOHSTh
MEXaHU3M  BO3HUKHOBEHMSI  HACJIEJICTBEHHOW  MATOJOTMH.  XPOMOCOMBI
OCYULIECTBJISIIOT NEpeavy HACIEACTBEHHON MH(POPMALMM JOYEPHUM KIIETKaM , a
TaK)Ke IMOCJIEAYIOIIUM TOKOJEHUSIM opraHu3MoB. K TskenblM HacieICTBEHHBIM
3a00JIeBaHUSIM NPHUBOJAT U3MEHEHHS B CTPYKTYpe XpOMOCOMHOro Habopa. JIBa
THUIA JCJICHUS 3YKApUOTUIECKUX KIETOK MUTO3 M Meio3, amuTo3 [17].

['enbl, Ha3bIBAIOTCS AJUIENIAMM WJIU AJJICIBHBIMU T'€HaMH, 3TO T€, KOTOPBIE
KOHTPOJIMPYIOT pa3ivuHble (aJIbTepHATUBHBIE) (DOPMBI TMPOSBICHUS MPU3HAKA.
VYcTaHOBIIEHO, UTO aJlJIeNIbHbIE T€Hbl paclojaraimTcs B OJWHAKOBBIX YydacTKax
(Jiokycax) romoJIoTM4YHBIX XpomocoM [17]. TlpusHak omnpenensercs AByMs
aJIJIeIbHBIMU T€HaMH Yy JII000T0 JUIIIOUJHOTO. ['€HOTHN - COBOKYITHOCTH BCEX
I€HOB opranusma . Eciny npuMeHUTh K OTAETbHOMY MPU3HAKY CIIOBOM «TE€HOTHUID»
TO, MOXHO OO0O3HaUUTh KaK COYETAHWE AJUICIbHBIX T'€HOB, KOHTPOJHUPYIOMIMX
JaHHbld Tipu3Hak [17,23]. Beiaensitor peueccuBHblE TOMO3UTOTHI (aa) U
JIOMUHAHTHBIE TOMO3UTOTHI (MX TEHOTUIT MOXKHO 3amucaTh Kak AA). OpraHu3msl,
MMEIOIINE OJIMHAKOBBIEC aJIeJIbHbIE T€HbI, HA3bIBAIOTCS TOMO3UTOTHBIMU. Ocolwu,
UMEIOLINE pa3Hble aJlJIeNIbHbIE T€HbI, Ha3bIBAIOTCS TE€TEPO3UTOTaMU, UX TE€HOTHII

MOYHO 0003HAYUTH Kak Aa.
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@EeHOTHUII- COBOKYITHOCTh BHEIIHUX MPU3HAKOB U CBOMCTB opranusma [23] .
["ameTsl 00pa3yroTcsi B pe3yjbTaTe Meio3a W CcoAepKaT TaIuloMJHBIM Habop
xpomocoM. B anadaze I roMonoruyHbie XpoOMOCOMBI, COJEpKaIIUe aiebHbIC
rensl [17]. TIpsMoe neneHue KISTKU MyTeM MEPEHIHYPOBKU WU (pparMeHTaIuu
uHTepdazHoro sapa 0e3 chupaau3alud XpOMOCOM H 00pa3oBaHMs BepeTeHa
nenenus [24].

[Ipu amuro3e He obOecrneuuBaeTCs PaBHOMEPHOE  paclpesielieHue
TEHETUYECKOT0 MaTepuarna.

Hemnpsimoe nenenue, XxapakTepHO JiI COMaTHYECKUX KJIETOK, 0OecreunBacT
MOCTOSTHCTBO KapUOTHIA B PSAY MOKOJIEHHUIN KIETOK .

JIBa amenbHBIX T€HA HE MOTYT OKa3aTbCsl B OJHOW M TOW K€ IOJOBOM
KJIeTKe. XapaKTepHbIM ISl TOJIOBBIX KIIETOK SBJSIETCS YMEHbIIIEHHE Habopa
XpPOMOCOM BJIBO€, 4YTO OOECIEYMBACT MPU TMOCIACAYIONIEM CIUSHUM TaMeT
COXpaHEHHE KapuoTuna (2n) U3 MOKOJICHUSI B MTOKOJEHUE OPTraHu3MOB. B Kaxmyro
raMeTy ToIajaeT JIUIIb OJWH U3 HUX [23].

B ocHoBe 3akoHOMepHOCTeW, oOHapyxkeHHBIX [. Menaenem, Jexar
CIEAYIOIINE LMUTOJIOTMYECKUE SIBJICHUS: CIYyYaHOE pPACXOXKIEHHUE XPOMOCOM B
anadasze, KoTOpoe MPUBOAUT K (POPMHUPOBAHUIO TaMe€T C Pa3TUYHBIMU
KOMOMHAIUSIMHU T€HOB, U CIIy4ailHOE CIMSHUE TaMeT MPU OIJIOJOTBOPEHUM, UYTO

00yciI0BIMBaeT 00pa30BaHUE pa3HbIX TUIOB 3uroT [13].

1.6. 'eHoTHIIMYECKAS U3MEHYHMBOCTH U ee popMblI

N3MeHYMBOCTh — 3TO HWHAMBUIYaJbHBIE pa3nuuus. ['eHeTnueckoe
pazHooOpasue (popm MosBILAETCS HA OCHOBE U3MEHUYMBOCTU OPIaHU3MOB, KOTOPBIE
B pe3yJbTaTe JEHCTBUSI €CTECTBEHHOTO OTOOpa MpeoOpa3yroTcsi B HOBBIC TIOIBU/IBI
u Buael [7]. CymiecTByeT JBa TUMa W3MEHYHMBOCTH: MOJIU(DUKAIIMOHHAS WU

(I)CHOTI/IHI/I‘—IGCKYIO U MYyTallMOHHasA MM TCHOTHUIIMYCCKYIO. ['enoTunuueckas
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ObIBA€T JBYX BHUJIOB: MyTallMOHHOW M KOMOMHATUBHOM. JleTh OOBIYHO MOXO0XKHU Ha
CBOMX POJMTENEH, HO HUKOTJIa HE SIBJISIIOTCS MX TOYHBIMU KOMMUSIMH. A TaKXKe,
J€TH OJHUX M TEX K€ POAUTENEe MOryT 3aMeTHO oTiimyaTthcs. llouemy Tak
npoucxoautr? MoXKHO OOBSCHUTH PA3HBIMHU YCJIOBHSIMHU, B KOTOPBIX MPOUCXOJIUT
WHIUBUIYAIbHOE Pa3BUTHE OpraHu3moB. Creayroliee — 3TO BO3HUKHOBEHHE Y
MOTOMCTBA HOBBIX KOMOWHAIMI T€HOB POAUTENEH. JTa H3MEHYMBOCTH HA3bIBACTCS
koMOuHaTuBHOM. Tpu mpolecca SBISIOTCS HCTOYHUKAMU KOMOWHATHBHOM
WU3MEHYHUBOCTHU , @ HUMEHHO:

1. Pacxoxnenue xpomocoM B aHadasze | meiio3a He3aBUCUMO JIPYT OT Jipyra.
HMeHHO He3aBHUCHMOE KOMOMHUPOBAHUE XPOMOCOM SIBJISIETCSI OCHOBOM TPETHETO
3aKoHa MeHnes.

2. Kpoccunrosep, npoucxoasimuii B mpogase nepBoro JeJIeHUs Meio3a.

3. CimyyallHO€ COY€TaHWE raMeT MPU OIIOAOTBOPEHUH [ 7].

CnydailHOE€ CIHSHHE TaMeT MPUBOAUT K OOpa30BAHHMIO 3UTOT C
pPa3IMYHBIMU COYETAHUSIMU TE€HOB OOOUX pojauTenel. A mepBble JBa Mpoliecca
o0OecreynBalOT 00pa3oBaHUME TraMeT C pa3HbIMH KOMOMHAlMsAMH TeHOB. B
pe3ysbTaTe y MOTOMCTBA MPOSIBISIOTCS YHUKAJIbHbIE KOMOMHALIUK POJUTENbCKUX
MPU3HAKOB, a TaK)K€ OCOOEHHBIE MPU3HAKU, KOTOPBIX HE ObLIO y poauTene. [Tpu
ATOM HE U3MEHSETCs CTPyKTypa reHoB [19]. OgHuM U3 npuMepoB KOMOMHATUBHOMN
V3MEHUYMBOCTH MOXET CIYXKUTh poxaeHue aerer ¢ [ mimm IV rpymnmoil kpoBu y
rerepo3uroTHsix poaureneil, uMerommx Il u [I rpynnsl kpoBu (y HOTOMKOB
MOSIBJISIIOTCST HOBBIE TPHU3HAKHU, OTIWYHBIE OT poautensckux) [19]. dpyrum
IPUMEPOM MOXKET OBITh POXKJIEHHE MYIIEK C 3a4aTOYHBIMH KpPBUIbSIMHU U CEpPbHIM
TEJIOM, C OOBIYHBIMU KpBUIbSIMH W YEpPHBIM OKpAacoM IpH CKpPELUIMBAHUU
JUTETEPO3UTOTHOM J1p030(uiIbl (HOPMAJIbHBIE KPBUIBIIIKH, CEPOE TEJ0) C YEPHBIM
caMIIOM, MMEIOIMM 3a4aTO4yHbIe KpbUIbsi. B JaHHOM cilydae BO3HUKAIOT HOBBIE
COYETAHUSI MPU3HAKOB POJUTENEH y ITOTOMCTBA BCJIEACTBHE KPOCCHUHIOBEPA.
KomOuHaTiBHass M3MEHYMBOCTh — HCTOYHUK MHOrooOpasusi BCEX OpraHU3MOB,

JKUBYIIUX Ha 3€MJIE U MX BO3MOKHOCTH K ajanranuu [25] .
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MyTanuu SBIAIOTCA IPUYUHON MyTallMOHHOM U3MEHUYHUBOCTH. IpakTnuecku
a000€ M3MEHEHUE B CTPOCHUU , KOJIMYECTBE XPOMOCOM, CTPYKTYpbl T'€HOB,
00yCJIOBTMBAET HACIIEACTBEHHbBIC N3MEHECHHSI IPU3HAKOB OPTaHU3Ma, IIPH KOTOPOM
KJIETKa COXpaHAeT CHOCOOHOCTh K camMoBOCHpou3BeneHHuio. OpraHu3Mbl,
W3MCHUBIINE CBOM (DEHOTHUT B pe3yJbTaTe MYTAIlMH, HA3BIBAIOTCS MYTAaHTAMH, a
caM IMpoIEcC BO3HUKHOBEHMS MyTallMid TOJy4WJ Ha3BaHuUE MyTareHes [25].
lNomnanackuit yuensiit I'. ne ®@puz (1901-1903), B cBOoeM KJIaCCHYECKOM TPYJIE
«MyTalimoHHasi TeOopus» BIEPBbIC BBEJ TEPMUH «MyTalus». VI TOHBIHE €ro
OCHOBHBIE TIOJIOKEHUS HE YTPATUIIN CBOETO NIEPBOHAYAIBHOTO 3HAUCHUSI.

1. MyTtauuu HaclIeayroTCs.

2. Myrauun (B omiMuuMe OT MoJAM(HUKANMil) BO3HHMKAIOT BHE3AITHO,
CKaukooOpa3HO, a He pa3BUBAIOTCS TOCTENEHHO. Myrtanuuu He 00pasyroT
HETPEPHIBHBIX PSAJIOB U3MEHUUBOCTH, HE UMEIOT HOPMBI PEAKIIUH.

3. Myrtauuu npOSIBIAIOTCS HWHIWBUAYAJIbHO M HE HOCAT MAaCCOBBII
Xapaxkrep.

4. Myrtanuu HEHaAINpaBJICHHbI (HEONPEJEICHHbI) — W3MEHHUTHCS MOMKET
100011  DJIEMEHT HACIENCTBEHHOIO Marepuaia KIeTKH (IFeH, XpoMOCOMa,
XpPOMOCOMHBI Habop B 1enoMm). Ilpu 3ToM Henb3ss ¢ JAOCTOBEPHOCTHIO
MpejcKa3aTh, KaKue UMEHHO F€HETUYECKUE CTPYKTYPhl OyAyT 3aTPOHYTHI, KAKUM
o0pa3oM MPOU30UTYT U3MEHEHHUS U K KAKUM TOCIIEACTBUSM ITO MPUBEIET.

5. VYV cxoaHbIX MyTanuu OoJbIIasi BEPOATHOCTh BO3HUKATH HEOJHOKPATHO
[23,25].

Knaccudukanuit  MyTtanuii ~ HamumcaHo  MHOTO.  BppaensioT 1o
MPOUCXOXKJCHUIO: CIOHTaHHbIE W WHAyHUpoBaHHbIE. CHOHTAaHHBIE MYTaIlUU
BO3HUKAIOT CAMOCTOSITEIbHO HAa MPOTSKEHUU BCEU JOJTOW KM3HU OpraHu3Ma B
ONTUMAJILHBIX JJIsI HETO YCJIOBUSIX BHEIIHEHW cpeabl. UHAylIMpOBaHHBIE MYTalluH,
ATO T€ MYTallM¥, KOTOPhI€ BbI3BaHBI MPU MOMOIIU MYyTareHHbIX (PaKTOPOB B
AKCIEPUMEHTANIbHBIX ~YCIOBUSIX HCKYCCTBEHHO. WHAYLUHMpPOBaHHBIE MYyTalluu

BO3HHUKAIOT BO MHOTO pa3 Yaille, YeM CIIOHTaHHbIe [25].
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[To ypoBHIO U3MEHEHMSI TEHETUUYECKOIO MaTepurasa MyTalluy NOIPa3aeIIoT
Ha F€HHBIE, XPOMOCOMHBIE U TCHOMHBIE.

['enHble MyTaluu — 3TO U3MEHEHHS] HYKJICOTHIHOW MOCIEA0BATEILHOCTU
JHK B mpenenax OIHOro reHa BCJEACTBUE BBINMAJCHUS WM 3aMEHBI, BCTAaBKU
HykieotuoB. B crpykrype wPHK wacto mpoucxomdt  n3MEHEHUA
MOCJICIOBATEIFHOCTH aMHUHOKHCIOT CHHTE3UPYEMBIX OCIKOB. DTO Ba)KHEHIITHIT
UCTOYHUK  HACIEJICTBEHHOM  WM3MEHUMBOCTM  OPraHU3MOB U CaMbId
pacripocTpaHeHHbI TN MyTanuid [25]. Hanmpumep, 3ameHa oONpeaeaeHHOro
HYKJICOTHJIa B T€HE y YeJOBEKa, KOJUPYIOIIEM IIeTb reMOrIo0nHa, MPUBOJUT K
3aMeHe B 3TOM O€JIKe OJTHOM aMUHOKHUCIIOTHI (TTyTaMUHOBOM) Ha JIPYTyIO (BaJIMH).
N3MeHeHne CTPYKTYpbl T'e€MOTJIOOMHA BEAET K TOMY, UYTO SPUTPOLMTHI TEPSIOT
CIIOCOOHOCTh K TPAHCHOPTY KHUCIOpoAa W BMECTO (OpMBI BOTHYTOTO JIMCKa
npuoOpeTaroT  ceprnoBuaAHY0  (GopMmy. OTo  3a00j€BaHME  Ha3bIBACTCS
CEpIIOBUAHOKIIETOUYHOU aHemuu [11].

XpOMOCOMHBIE MyTallUM — 3TO MW3MEHEHUSI CTPYKTYpbl XPOMOCOM.
OnuchIBalOT BHYTPUXPOMOCOMHBIE M MEXKXPOMOCOMHBIE MyTanuu. K BHYyTpu-
XPOMOCOMHBIM MYTallMsIM OTHOCSIT: JIBYKpPaTHBIA WM MHOTOKPATHBIA TOBTOP
dbparmMeHTa XpOMOCOMBI  (YIUIMKAIMsA), BBIMNAJCHUE YyYacTKa XPOMOCOMBI
(menenusi), MOBOPOT yyacTKa XpoMocoMbl Ha 180°, n3-3a 4ero reHbl ITOro yyacTka
pacnonaratorca B oOpatHOWl  mociemoBareiabHocTH  (uHBepcus). K
MEXXPOMOCOMHBIM ~MYTAaIlMsIM OTHOCAT OOMEH yd4YacTKaMu MEXKIYy JAByMS
HETOMOJIOTMYHBIMH XpOMOCOMaMHU (TpaHciaokarus) [11] .

['eHOMHBIE MyTallUM — 3TO MU3MEHEHHUE KOJHUYECTBA XPOMOCOM B KJIETKaxX.
HepacxoxaeHne XpoMOCOM K MOJI0CaM KIIETOK IMIPU MEH03€ WM MUTO3€E JICKUT B
OCHOBE TaKWX HapylieHui. BbI3BaHO 3TO MO NEWCTBUEM Pa3TUYHBIX (HaKTOPOB HA
HUTU BepeTeHa JeneHus. [loaumiaonanss W TeTeporuiouIus BBIICISETCS Cpeau
F€HOMHBIX MyTanui. [lomumiaonanss — 3TO yBEJIMYECHHE YHCIAa XPOMOCOM B
KJIETKaX, KpaTHOE TarmiougHoMy HaOopy. ['eteporuionaus (aHEYIIOMAMS) — 3TO
U3MEHEHUE 4Yucia XpPOMOCOM, HE KpaTHOe TraruiougHoMy Habopy. Moxker

HpOHSOfITH TaK, 4YTO B IIPOOCCCC Melo3a UM MUTO3a OTACIBHBIC TOMOJIOI'MYHBIC
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XpOMOCOMBI ~HE pacXolsiTcs WM TEpAITCS, TO MOXKHO TOBOPUTH O
rereporuionuus . Kak pe3yiabTaT — MOSBISIOTCS MOJOBBIE KJIETKU C JIMITHUMHU
XpOMOCOMaMH WJIM, HA00OPOT, ¢ HEIOCTATOUYHBIM KOJHMYECTBOM OIPEIEICHHBIX
xpoMocoM . [Ipu ciuMsiHUM TakMX raMeT ¢ HOPMaJbHBIMH TOJIOBBIMH KJIETKaMH
MOT'YyT 00pa3oBaThCs 3UTrOThI ¢ Habopamu: 2n+ 1 (Tpucomus ), 2n — 1 (MoHOCOMUS
) u ap. Hanpumep, moau ¢ cuaapomoM JlayHa SBISIOTCS TpucoMuKamu 1o 21-ii
XpOMOCOME, MOCKOJbKY MMEIOT B KJIETKaX OJHY JHUIIHIO XpoMocoMmy u3 21-i
napel. Ecin OTCyTCTBYeT mapa TOMOJOTHYHBIX XPOMOCOM, MYTAllMIO HAa3bIBAIOT
HyJuincomueit (2n — 2). M3BecTHbI MyTallu, IpU KOTOPBIX B HA0OpE COAEPIKUTCS
HECKOJIBKO JIMIIHUX TOMOJIOTUYHBIX XPOMOCOM: TeTpacomus (2n + 2), meHTacoMus
(2n + 3)[9].

CMOTps B KakMX KJIETKax MPOU30LUUIM MYTallUMW, UX MOJPa3AesAioT Ha
TeHEpAaTUBHBIC U COMAaTUYECKHE.

CoMarnyeckue MyTaluu MPOUCXOIAT B COMAaTUYECKUX KIETKax. Y J000on
0cOOM MOTYT MPOSIBIATHCS W IEPEAaBaTbCcsl MOTOMCTBY IPU BEreTaTHUBHOM
pPa3MHOKEHUH.

[Tpu mosI0BOM pa3sMHOXKEHUHM MPOUCXOASAT MYTALUU B IMOJOBBIX KJIETKaxX M
HA3bIBAIOTCS TeHepaTUBHBIC. [10 BIMSHUIO HA KU3HECTIOCOOHOCTH U TJIOOBUTOCTH
0co0€el pa3nuyar0T HECKOJIBKO TUIIOB MyTalUH.

JleranpHble MyTallMd TPUBOAAT K TuOenu opraHusMa (Harpumep,
OTCyTCTBHE X-XPOMOCOM B HaOOpe BBI3BIBAET TMOEIb IJI0Ja HA TPEThEM MECSIIE
AMOPUOHATILHOTO Pa3BUTHUS Y UETIOBEKA).

[TomyneranbHble MyTallMM CHH)KAIOT CHOCOOHOCTh MYTAHTOB BBIKUTH
(remodunust, BpoxkaeHHast (popMa caxapHOTo auadera u ap.).

HeliTpanpHble MyTaluu HE OKa3bIBAIOT CYIIECTBEHHOTO BJIMSHHUS Ha
MJI0JIOBUTOCTH 0COOEH U KU3HECTIOCOOHOCTh (BECHYIIIKM Ha JIUIIE U TEJIE).

A TIONIe3HBIE MYTAIlUU , B CBOIO OYepelb, MOBHIIIAIOT MPUCTIOCOOICHHOCTh
OpPraHM3MOB K YCJIOBUSIM cCpelbl. Tak HEKOTOpble MyTalud OOYCIOBIMBAIOT
HEBOCTIPUUMYHMBOCTh K OMpEAEICHHBIM BO30YIUTENsAIM 3a00JI€BaHMIA, HAIpUMeED,

BUY u manspuiinoMy miasmouio [25,27].
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1.7. ®akTopbl MyTareHe3a

Myrtaren- 53710 ()akTOp, KOTOPBIH MOXKET OBIThb pa3HbBIM [0 CBOEMY
MPOUCXOKICHUI0O U MOXKET OTJIMYaThCs MHTEHCUBHOCTBHIO BO3JeHCTBUS. CBOMM
OTPHUIATENIFHBIM  BO3JCHCTBHEM OHU HAHOCAT Bped JIOASM M OSKOJOTHH B
OKpy>xarolel cpeae . Ho yenmoBek cMor KCIoJIb30BaTh MX CBOWCTBA BO OJlaro B
pa3IMUHBIX cepax KU3HEEATETbHOCTH.

Kaxxapiii yenoBek MMeeT CBOE NPEACTaBICHHUE O TOM, YTO TaKO€ MyTarcH.
Ho Ha camoM pnene myrtareH — 3TO (aKTOp, KOTOPBIM BBI3BIBAET CTOWKYIO
MoOIM(UKAIMIO B OpPTaHU3AIMH XUBOTO CyllecTBa. Takue M3MEHEHUs, B CBOIO
ouepe/ib, IepeaatoTcs 0 HACIEACTBY NOCAEAYIOIUM OKOJICHHSIM.

Kucnotsl, pa3nudHble COeAMHEHNUS, IPETapaThl U 1aXe ONpeIeTICHHBIC THITHI
U3TYy4YEHUH SBISIOTCA MyTareHaMHu. BUPYChI Tak)ke CTIIOCOOHBI BBHITIOJHUTH TaKYIO
pOJIb .

MyTareH — 23TO YHHBEpPCAJIbHOE ompeaeiaeHue (HakTopoB, KOTOpHIE
CHOCOOHBI BBI3bIBATH MYTAllMIO y COBEPILIEHHO JIOOOr0 OpraHu3ma, Kak vy
YyeJoBeKa U KUBOTHOIO, TaK OakTepuil U pacTeHui. J[03upoBKa UMEET periaroiiee
3HAYEHHUE .

OO6mre cBoiicTBa MyTareHoOB:

* CIIOHTAHHOCTh MYTallMi (HEHANPaBIEHHOCTD ) .

* OTCYTCTBUE HI)KHETO MOPOTra JEHCTBUS — CIOCOOHOCTh BbI3bIBaTh MyTallMH
Jla)kKe B OYE€Hb MaJbIX J103aX;

* YHUBEPCATBHOCTh — CIIOCOOHOCTH BBI3BIBATH MYTAIlMUM BO BCEX JKHUBBIX
opranusmax [20,13].

Ha Tabmuue 1 wu3o0paxkeHO BIUSHHME TEpaTOreHHBIX (HAKTOPOB Ha

AMOPHUOTEHE3 B pa3HbIC MEPHUOJIbI PA3BUTHS TIJI0/Ia HAUMHAS C €r0 3a4aTusl.
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Tabmnura 1.
BJIMSIHUE TEPATOI'EHHBIX ®AKTOPOB HA SDMBPUOI'EHE3 B PA3HBIE
I[MEPUO/JbI PASBUTUSA IIVIOAA HAUMHAS C EI'O 3AUYATHA [9].

IIpeopranorenes | ImOpuoHanbHbIi | [LnoaHbIi mepuoa
M
Nepuon
—Heneﬂn
HeJeJn
1 2 314|567 819110 11 121131
4
Or  m—— |
OILIOOTBOPEHUS
EEREED | CCC
10 oOpa3oBaHus
e | | D
AUCKA
Oprasel | cryxa
_— Opransl | 3peHus
Bepxnue | koHeu-
D HoeTH
HwxHue
HOCTH
> aHOMaJluu
ryo
PR | cove
3yOBI
aHOMAaJIUU
[ > Heo
Hapy>KHbIE
B | nosossie
OpTraHbl
CMmeptb 3 MOpuOHa | BpoxkaeHHbIe DYyHKIHOHAJbHBIE 1e(PeKThbI U
MOPOKH MHUKPOAHOMAJIHU
pa3BUTHS
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B nacTosimee BpeMst H3BECTHO TPU THUIA MYTAT€HOB .

B mepBoil rpynme CTOAT BCE HMOHU3HUPYIOIIME H3IYyYECHUS. ITO
PEHTTEHOBCKUE U TaMMa-Ty4H, YJIbTpaduoner, MpOTOHBI ,HEUTPOHBI. 3aMEUYEeHO,
YTO JakKe CTaOMJILHO HU3Kasl WM BBICOKAs TEMIIEpaTypa HECET CBOE BO3/ICUCTBUE
M BIMSHHE Ha W3MEHEHHMS B CTPYKType OpraHM3Ma, M[paBla, OJTHU
MOU(UIIMPOBAHNS MEHEE HHTEHCHUBHBI.

Cnenyromass rpynmna — MyTareHbl € XuMHA4Yeckoll mnpupopoi. K Hum
otHocsTcs uyxkepomnsie JIHK, ankunupyromue coenuneHus (quMeTHICYIb(ar,
UOPUT U Ap.), NECTULH/BI, a30TUCTasl KUCIOTa, (QOpMaJIbIETU]l, aKpUIHUHOBbIE
KpacUTE€IM W  HEKOTOpbIE  AJKAJOWIbl, MW  OPraHWYECKHE  IEPEKUCH.
buonornyeckumMu  MyTareHaMu — SABJISIFOTCS ~ BHPYCBI, psAJ  pacTeHUd U
T€HHOMOIU()ULIMPOBAHHBIE OPTaHU3MBbI U BEILIECTBA.

Hayka npaBHO Hanuia npuUMEHEHHME  MYTareéHOoB Ha Oiaro oOiecTsa,
HaIlpuMep, CEJIEKIIUOHEPBI IMUPOKO UMHU MOIb3YIOTCH.

WX oTpuuatenpHOE BIMSHUE TOpa3lo CuibHee. YeraoBek mojaBepraer ceds
BO3JICHCTBUIO MYTareHOB MPHUOOpETasi MHOTHE MpenapaThl, MPOAYKTHI, OBITOBBIE
npuOOpbl, YUCTALIME CPEACTBA , TEM CaMbIM  HAHOCS  BpEA OpraHu3My.
[IposBnsieTcss JaHHOE BO3JACHCTBUE JMIIb B CIEAyOIEM MOokojJeHuu. K
COKaJICHUIO, YK€ CEroJHsI KOHTAKT C MOAOOHBIMHU BEILIECTBAMU BBI3bIBAET HOBBIC
3a00JIeBaHUs, XPOHUUECKUE AJUIEPTUUECKHUE peaKinuu u ormyxon [18].

Tunel  MyTareHoB:  OHOJIOTMYECKHE,  (U3WYECKHE,  XHUMHUYECKHE.
[Ipon3BoauTENM HEPEOKO BBOASAT B COCTAaB CBOEH MPOAYKLUMU TOT WIM HWHOU
MyTareH. DTO MOTYT ObITb NPOAYKTHI MHUTAHUSA, KPAacKu AJii BOJIOC, OBITOBas
XUMUS. A Takke MPOAYKTHI >KU3HEACSATEIBHOCTH TaKWE KaK, BBIXJIOMHbBIC Tas3bl,
IIPOU3BOJICTBEHHBIE OTXOABI M MHOTO€ JApyroe. MEJIKOINUCIIEPCTHBIE BEIIECTBA
JIETAIOT B BO3yX€, MOTJIOIIATCA PACTEHUSMH, OCTYIAOIIMMH B IHILY, OCEAAIOT
Ha nouBy . CTOMT OTMETUTH, YTO HE OBLIO 3aMEUYEHO TAKUX IMEPEMEH, KOTOphIE
nouui Obl OpraHM3My Ha TMoJib3y. Takke, MyTareHbl OKpYXaroueil cpeabl
OKa3bIBAIOT BJIMSHUE HA )KUBOTHBIX U HACEKOMBIX, MEHSISl UX MOBAJIKH, Jiesas 0ojee

ySI3BUMBIMU JJis1 OOJIe3HEeW U He Jy4IIMM 00pa3oM CKa3blBasCh Ha MOBeJIEHUU. B
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COBPEMEHHOM MHPE B MPOAYKTOBOW MPOMBIIUIEHHOCTH €CTh BO3MOXHOCTb
UCIIOJIb30BaTh  HEKOTOPBIX  MPOAYKThI, KOTOpPbHIE COAEPXKAT KOMIIOHEHTHI
TEHETHYECKH MOIU(DHUIIMPOBAHHON KYKypy3bl, COM H MACIUYHBIX KYJIBTYP.
MMEeHHO 3TH OCHOBBI TNPUMEHSAIOTCS B OOJBIIMX 00bEeMax Mg MPOU3BOACTBA
MHOTHX TPOAYKTOB, HAauWHAs C TICYCHBS, JACTCKOTO TIHUTAaHUSA, KOJIOACHI W
3aKaH4MBasi coycamu. X MOKHO BCTPETUTH B Macje, MyKe, Kpaxmaje, CUpOoIax.
Ckopee Bcero, Ha ce0e Mbl HE 3aMETHM T'€HETHYECKUX MEpPEMEH, BbI3BAaHHBIX
MOTI00HBIM MMUTAHUEM, HO WX, OYCBHUIHO, Oy TST HAIIIA MOTOMKH.

MoxHO H300pa3uTh CIEAYIOIMM 00pa3oM COOTHOCUTEIBHYIO POJIb
redetnueckux (G) u cpenosbix (E) gpakropoB B pa3BuTum OoJie3HEN yenoBeka, e
1-macneacTBEHHBIC 00JIe3HH; 2- 00JIe3HN c HacJIeACTBECHHOM
MPEAPACIIOIOKEHHOCTHIO; 3-HEHACIIEICTBEHHbIE OOJIE3HHU.

Takum 00pa3zom, ucxojs u3 cxemsl Ha Puc.l , BUIHO, YTO HACIEIACTBEHHbBIC
00JIe3HN 3aJI0JKECHBI FeHSTHUYCCKH, 00Je3Hn c HacJIeCTBECHHOM
MPEAPACIIONIOKEHHOCThIO 3aHUMAIOT IIEHTPAIBbHYI0O YacTh B KU3HM YE€JIOBEKa M
MOTYyT JHOO TpOsBUTH ce0s, MO0 HE MposABUTh. A Ha pa3BUTHE
HEHACJIEJICTBEHHBIX 0O0JIE3HEH 3aBUCAT (DAKTOPBI OKPYKAIOIIEH CPEIbI.

B nabGopatopusix Bcero Mwupa MNPOAOJIKAIOT MPOBOJUTHCS OMBITHI C
KUBOTHBIMH, KOTOPBIC TOJIBEPTalOTCS BIUSHHUIO J3THX MYTAareHOB. Pe3ymbTarhl
MCCJIEIOBAHUM TIOKA3bIBAIOT, YTO CO BPEMEHEM pa3BUBAETCSA OECILIONNE, a YaCTOTa
MyTalliid B CIEAYIOIIUX TMOKOJCHUSX YBEJIMYMBACTCS B COTHH pa3. Takke CTOUT
OTMETHUTh, YTO MYTareHbl MOTYT OO0pa30BaThCi B HEKOTOPBHIX HCIIOPUYECHHBIX
npoayktax. Hampumep, B HecBexel cMmeTaHe, macie, sHIax o0pa3yroTcs
COCIMHEHUs, IpeBpaliaroimuecs B MytareH. Eciiu Msico roTOBUTCS B COOCTBEHHOM

COKY, TaAKIKC ITPOUCXOJUT 3TOT ITPOICCC.
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Puc.1 Ponb renerndeckux (G) u cpenoBbix (E) dhakTopoB B pa3BUTHN OOJIE3HEH
yenoBeka [9].

ITocne TOoro kxaxk Mbl Y3HaJIK, 4YTO Hall MHUP HNCPCHOJIHCH MYyTarcHaMu,
CKIIAJAbIBACTCA BIICUATIICHHUC, YTO MBI IIPOCTO oeccrbHBL. Ho B ﬂGfICTBHTCJ'IBHOCTH
oTa I/IH(i)OpMaIJ;I/ISI rnmomoraer OBITh OoJice OCTOPOKHBIMHU IIPH BI)I60p€ IMPOAYKTOB

nutanus [22].
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IJIABA 2. BUJIbl HACJIEJCTBEHHBIX BOJIE3HEN.

3a0osieBaHus1, mepefarolvecs MO HACIEICTBY, CHUCTEMaTU3UPOBAHbI P Ha
TpH OOJIBIINE TPYMIBI: XPOMOCOMHBIE, MOHOTEHHBIE, O0JIE3HU C HACJIECTBEHHBIM
npeapacrnoiokeHneM (MyabTu(haKTOpUaIbHbIC) .

XpOMOCOMHBIE 00JIE3HH OOYCIOBJIEHBl KOJWYECTBEHHBIMH aHOMaJIUSIMU
XpPOMOCOM (T€HOMHBIE MYTAallMH), & TAKXXE CTPYKTYPHBIMH aHOMAJIUSAMH XPOMOCOM
(XpoMOCOMHBIE abeppaliv).

[TpyunHONM pa3BUTUS MOHOTEHHBIX OOJIE3HEH MOXHO HAa3BaTh IMOPAKEHHUE
TEHETUYECKOro marepuana Ha ypoBHe Monekynsl JIHK, kak pesymprar -
HNOBPEXAAECTCA TOJBKO OJWH TeH. B 3Ty rpynmy mnomnaaarT OOJIBIIMHCTBO
HACJEICTBEHHBIX  OoJe3Hed  oOmeHa  (rajakro3emus,  (PEHWIKETOHYpUS,
MYKOBUCLIHJI03, TJUKOI€HO3bl, MYKOIOJHCAXapPUA03bl, aJPEHOTCHUTAIbHBII
CUHJIpOM, ) . MOHOTeHHbIE 0O0JIE3HN HACIEAYIOTCSl B UCXO/ U3 3aKOHOB MeHens
U 10 THUIy HacJIeOBaHUS MOTYT OBbITh pa3[eieHbl HA ayTOCOMHO-JOMHUHAHTHbIE,
ayTOCOMHO-PELIECCUBHBIE U CLIETUIEHHBIE C X-XPOMOCOMOM.

MynbTudakropralibHbIe 3a00JIeBaHUS C HACJIeICTBEHHBIM
MPEAPACIIONIOKEHUEM  SBISIIOTCA MOJUTCHHBIMHU, M JJI1 MX TMOSBJICHUS HYXKHO
BO3JICCTBHE  OMpENEICHHBIX (AKTOPOB  OKpyKaromei cpenbl.  OOmmmu

IpU3HAKaMU MYJIbTU(DAKTOPUATILHBIX 3a001€BaHUH SBIISIOTCS:

. ITonoBbIe OTIMYMS;

. BospacTtabie oTiinuus;

. CXO0ACTBO KJIMHUYECKMX MPOSBJICHUN y mpobaHAa W OIMKaWIInuX
POJICTBEHHUKOB;

. BoipakeHHBIA KIMHUYECKHUI MOTUMOPPU3M;

. Bricokas yacToTa cpeau HaceleHus;

. Paznmuunas tepaneBTudeckas 3pPeKTUBHOCTS;

. HecooTBeTcTBME  3aKOHOMEPHOCTEM  HACIENOBAaHUS  MPOCTHIM

MCHACICCBCKUM MOACIIAM.
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HacnenactBennbie 0OJIe3HM HU B KOEM CJy4yae HEINb3sl CpaBHHMBATh C
BPOXKJICHHBIMU MOPOKAMH Pa3BUTHUS, KOTOpPhIE BO3HUKAIOT BO BHYTPUYTPOOHOM
MEPUOJAE M MAJbIIl POXKAAETCA C HUMHU, U KOTOPbIE MOTYT IPOSIBISITHCS Cpa3y ke
MoCJIe POXKJICHUS WM B O0Jiee MO3AHUN MEepUol KU3HU. BpokaeHHas maronorus
BO3HHMKAET B TIEPHO]] SMOpPHOTEeHEe3a 0T BO3ACHCTBUEM TEPATOTEHHBIX (haKTOPOB

(pusnyeckux, XUMHUYSCKUX | Jp.) M HE TiepeaeTcs 1mo HacieacTy [13].

2.1 XpomocoMHbI€e 00J1€3HM.

Bce xpomocomHble 007€3HM KIMHUYECKH TMPOSBISIOTCSA: HapylICHHEM
WHTEIJIEKTA, OPTAHUYECKUMU BPOKJACHHBIMU ITOPOKAMHU PA3BUTHS
Takue TsKenble HaApYIIEHUS KacaloTCs ICUXUYECKOro, (PU3MYECKOro,

IIOJIOBOI'O pa3BHUTHA.

CI/IHI[I)OM]:I C YUCJIOBbIMHA AHOMAJIUAMM MMOJOBbIX XPOMOCOM.

Cunapom Hlepemesckoro-Tepuepa.

[Ipu TakoW MaToJIOTMH MPOUCXOIUT HAPYLIEHUE B PACXOKICHUS IOJOBBIX
xpomocoM. KiIMHMYECKHE HTO MPOSBISETCS CIEAYIOIIMM 00pa3oM- KapuOTHIIOM
yenoBeka 45X0. Takxke MNpu TakOM CHHIPOME €CTh pa3IMYHbIE BAPUAHTHI
mo3zaunuzma (45X0/47XXX ;45X0/46XY).

Eciin  HOBOPOXIECHHBIN JIOHOIICHHBIM, TO [JII HEro XapaKTepHBI
MajoBecHOCcTh OT 2800-2500r m MeHee, a Takke wmanas qiuHa (42—48 cm) |,
TakuM 00pa3oM MOKHO CHAeNaTh BBIBOJ, YTO 3aJep>KKa (PU3HMUYECKOrO pPa3BUTHUS
MPOU30IIa BO BHYTPpUYTPOOHOM Tmiepuojae. OOBEKTUBHO BUAHO, UYTO Yy peOeHKa
HU3KUW POCT BOJIOC Ha II€€, OTEK CTOIl, rOJEHeW, Kucren pyk. Eme ogHum
JAArHOCTUYECKUM MTPU3HAKOM SIBJISIETCSL TO , YTO IPU POXKICHUU BUIHBI CKJIAIKU

KOXHU T0 OOKaM YKOPOUEHHOH IeW (MTePUTHyM-CHHAPOM). A TakXke Jpyrue
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U3MEHEHHUS OT HOPMbI B COMaTHYECKOM Pa3BUTHUHU. DTO KaCaeTCs KaK CepJeydHo-
COCYIIUCTON CHCTEM, TaK W KOCTHO-CYCTaBHOH. Elne ogHMM MpHU3HAKOM MOKHO
OTMETHTH TaK Ha3bIBaeMOE JHIIO CPUHKCA (OMyMICHHE MBIIII] PTa, YTOJIKOB Ii1a3a,
TUM(GOTUYECKUN OTEK JIUIIA).

[locne poxneHuss peOeHOK OECHOKOWHBIM , OTMEYaeTcsl HapylIeHHe
cocaTelbHOTo pediiekca, a TaK)Ke CPITMBaHUs OHTAHOM, PBOTA.

A B paHHEM BO3pacTe HEKOTOPOrO KOJMYECTBA OOJBHBIX OTMEYAIOT
3a7ICpKKY TCUXUYECKOTO PA3BUTHS W PA3BUTHS PEUU, YTO CBHICTEIBCTBYET O
NaToJIOTUX SYMOpHOTreHe3a HepBHOU cucTeMsbl. [1o craTuctuke, 3afepKKa pa3BUTHS

HaOJIr0/1aeTcs B myOepTaTHOM Tieproie mpuMepHo y 15—20% 6ompabIx [11].

o , - BCKOro-TepHepa, 45 / X0

-

& |

R IRINLEL
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a &
21

Puc.2 Cunnpowm IllepemeBckoro-Tepuepa [11].
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Cunapom KusiiingeabTepa

Ocobennocteio  cunapoma KiaiiHdenbrepa sBiasieTcss  00s13aTeabHOE
HaJM4ue MYXCKOM Y XpOMOCOMBI IIO3TOMY NAlMEHTBI BCErAA SBISIOTCA
MY>KYMHAMH, HECMOTPS HA JIOMIOJTHUTEIBHBIE X XPOMOCOMBI.

I'eneTnueckn nmaHHOE 3a00JIeBaHUE XapaKTepU3yeTCs HaJIMYueM
JIOTIOJITHUTEJILHON JKEHCKOW MOJOBOM XpoMOCOMBbI X (OJIHOW WIIM HECKOJIbKUX) B
MykCKkoM Kapuotune XVY. IlposBisieTcs , B MEPBYH OYEpElb, HAPYLICHUSIMU
HIOKPUHHON CHCTEMBI, YTO MPUBOANUT K HEJOCTATOUHOCTH BBIPAOOTKH MOJIOBBIX
TOPMOHOB B MY>KCKHUX IIOJIOBBIX JK€JI€3aX — AMYKAX.

Cambiii  kiaccuueckuii nmpumep cuniapoma Knanndensrepa: 47XXY,
48XXXY, 499XXXXY. KiauHn4uecKu CUHAPOM IPOSIBISAETCS BBICOKUM POCTOM Y
IOHOIIIEH, HApYIIEHUEM MPOTOPIUI Tena ( ATMHHBIE PYKH U HOTHU, IPU 3TOM y3Kasl
rpyaHas kinerka). OTcTaBaHuE B pa3BUTUU KaK YMCTBEHHOM, TaK U (PU3UYECKOM.

HocuTenm Takoro maToiorn4eckoro KapuoTHIla My KUMHBI OecTioqabIx [11].

Cungpom KnanHdenbtepa, 47 / XXY
Vo S
W OnKS it i
A AX O3 88 AX 8K B

OAAAOA XL AL AA

14 15 16 17 18

AR AR Aas aa xx.

19 20 21 22 X XY

Puc.3 Cunnpom Knaitadensrepa [11].
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2.2 AHOMAJIUM KOJIMYECTBA AyTOCOM.

Cunpgpom /layna.

JlaHHBIN CHHAPOM Ha3BaH MO MMeHU nokropa [Ixona JIanrmona layna, -
BIIEPBBIE ONKCABILIUM €TO0.

DTO0 reHeTHYecKoe 3a00JIeBaHKe, MPUBO/IAIIECE K OTCTABAHUIO B YMCTBEHHOM
pa3BuUTUHU. Y 00BIYHOTO YesoBeka 46 XxpomMocoMm, a y pebenka ¢ cuaapomoM JlayHa
ux 47. Takue nepecTporKu B XpOMOCOMAax MPUBOAUT K HAPYIICHUIO YMCTBEHHOIO
pa3BuTUs pedeHKa U Hepenko ¢usnyeckoro. Cunapom JlayHa cBs3aH ¢ HAJIMYUEM
JOTIOJIHUTEIBHON XPOMOCOMBI.

OnwuceiBaroT Tpu THHA cUHApoMa JlayHa:

Y 95% mopein ¢ cungpomoM JlayHa craHpgaptHas Ttpucomusa 1o 21
xpoMmocoMe. B Hacrosiiee Bpemsi He U3BECTHO MOYEMY TaK IMPOUCXOIUT, HAyKa U
MEAMIIMHA HE Halula OTBET Ha 3TO Bompoc. Pucky poxzaeHus peOeHka cC
CUHIpPOMOM JlayHa MOJBEP/KEHBI BCE KEHIIMHBI HA IUIAHETE 3€MJIsl, HO PHUCK
3aBHCHUT OT BO3pacTa MaTepH, TOPMOHAIBHOrO ()OHA BO BpeMs OEpEeMEHHOCTH,
aHaMHE3a KCHILVHBI.

Cnenyrommii Tun cuHapomMa JlayHa TpaHCIIOKAIMOHHBIM, TaK Ha3bIBAEMBbIN
[epelaroIeecss Mo HACIEACTBY OT OJHOrO W3 poauTenerd. MOKET BO3HUKHYTH
npuMepHO y ogHOro u3 100 OONbHBIX .

Tpernii TUIT MO3aWuYHBIM CUHIPOMOM JlayHa M TakKe SBIISETCS TOBOJIBHO
peaKuMm.

Bo Bcex Tpex ciydasx NPUYUHOW SIBJISIETCS HAJWYUE JOMOJIHUTEIbHOU 47
xpomocomai [11].

CuMnTombl

Bce 6onpHble cuHapomoM JlayHa Kak MOXKHO CKa3aTh «Ha OAHO JIULO» U
JUArHOCTUPYETCSl Cpa3y MOCIE POXKICHHS: - JULO IUIOCKOE (IYHOJIMKHEY), C
MOHTOJIOMJHBIM pPa3pe30M IJ1a3, MaJE€HbKUM HOCOM , IIMPOKOM IEpPEHOCHULIEH,

OOIBIINM SA3BIKOM, 9aCTO IMPHUOTKPLIT POT, OJHA IIOIICPCUHAA CKIIaAKa Ha JJaJOHHU
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B nanpHelilieM OTYETIIMBO BHIHO OTCTABAHWE B YMCTBEHHOM pPa3BUTUU
pebeHKa, BIUIOTh JJO TaKUX (OPM KaK UIUOTHUS.

Kupyt GompHBIE ¢ cuHapoMoM JlayHa mo-pasHomy. B 3aBucuMOCTH OT
YCIOBUM B CEMbE, B OKPYXKEHHMHM, MeAuUMHCKOW nomouw. I[Ipu koppexkuuu
GYHKIIMM ~ DHAOKPUHHOM  CHUCTEMBI M BO3MOXKHBIX  TOPOKOB  Pa3BUTHS

MMPOAOJIKUTCIIBHOCTD JKU3HU MOXKCET OBITH YAJINHCHA.

CuHgpom
HayHa

Tpucomuns 21
XpPOMOCOMbI U

B cymMme 47 XpOMOCOM

+  KapunoTtun myxunHbl KapunoTun >xeH

AT T

R R LR AR LR R R

M AA AR AK RX XA
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Puc.4 Cunapom Jlayna [11].

2.3 'eHHbIC 00JI€3HM.

bone3nn , CBJA3AHHBIC C HAPYIICHUCM B I'CHC HA3BIBAOTCSA I'CHHBIMU. Ha

ypoBHe JIHK Bo3HMKaeT moBpexaeHus reHa . 9To 0oJbIas rpyIia 3a00JIeBaHU.

28



Bonpiioe KonmMuecTBO TEHHBIX NATOJOTUHA CBA3aHO C  MYyTalUsIMH B
CTPYKTYPHBIX T'€HaxX, OCYIIECTBISIOMIUX CBOIO (PYHKIUIO Yepe3 CHUHTE3 OEIKOB.
JIrobas MyTarus TeHa BeIeT K M3MEHECHUIO KOJIMUECTBA O€JIKa UITH €T0 CTPYKTYPHI.

B coorBerctBuM ¢ 3akoHamu ['. MeHzens MHOTME€ MOHOTEHHbBIE (POPMBI
TEeHHBIX 3a00JICBaHWKM HACJEAYIOTCS TTOTOMCTBOM. THI MX HACIICOBAHUS MOYKHO
pa3leNnTh  Ha  ayTOCOMHO-JIOMMHAHTHBIM,  ayTOCOMHO-PELIECCUBHBIA  H
CUETUJICHHBIM € Y - WA X -XpPOMOCOMaMH.

Pe3ynbraTom MyTanuu reHa Ha MOJICKYJISIPHOM YPOBHE SIBJISTFOTCS:

1) BeIpabOTKa U30BITOYHOTO KOJIMYECTBA TEHHOTO MPOIYKTA ;

2) CUHTE3 aHOMAJILHOTO OEJIKa;

3) BBIpAaOOTKAa YMEHBIIIEHHOTO KOJUYECTBA HOPMAJIBHOTO TIEPBUYHOTO
MPOJIYKTA,;

4) oTcyTCTBHE BBIPAOOTKH NEPBUYHOIO MPOIYKTA.

[Tatorene3 reHHBIX OoOJE3HEH MPOJOHKACTCS HA KJIETOYHOM YpOBHE, HE
3aKaHYMBAsCh HAa MOJEKYJSIPHOM YpOBHE Ha MEpBbIX dTamnax. [Ipu paznmuyHbix
3a00JIeBaHUSAX JICWCTBHE MYTAaHTHOTO T€HAa MOXXET OBITh HANpPABJICHO, KakK Ha
OTJICJIbHBIE CTPYKTYPHI KJIETKH (MUTOXOHAPWUHU, MEMOpaHBI, JIM30COMBI), TaK H
HETOCPEJICTBEHHO Ha (OPMHUPOBAHWE OPTaHOB UeOBeKa. KIMHWMYECKHM TeHHBIC
OOJIC3HU TIPOSIBIISAIOTCS 10 — Pa3HOMY: TSDKECTh U CKOPOCTh MIX Pa3BUTHS 3aBHUCIT
OT 0COOCHHOCTEH TeHOTHUIA OpraHu3Ma (TeHbI-MOAU(GUKATOPHI, 1032 TEHOB, BPEMs
JEUCTBUS MYTAaHTHOTO TE€HA, TOMO - W TETEPO3UTOTHOCThL W Jp.), BO3pacra
OOJMBLHOTO, YCIOBUW BHEIIHEW Cpeabl (CTPECChl, OXJAXKIEHWE, MUTaHUE,
nepeyToMIIeHUE) U Ipyrux ¢gaxtopos [11,24].

['eTeporeHHOCTh SIBIISICTCS OCOOCHHOCTBIO TeHHBIX 00JIC3HEH. DTO O3HAYaeT,
YTO OJHO M TO XK€ (EHOTUIIUYECKOE TMPOSBICHHE OO0NE3HU MOXKET OBITh
0OyCJIOBJIEHO pPa3HBIMH MYTAIMSIMHA BHYTPH OJHOTO T'e€HAa WM MYTaIlUsIMU B
pa3HBIX TeHax. [ eTeporeHHOCTh HACIICACTBEHHBIX O0JIe3HEH BIIEpBbIC ObLTA
onucana C.H. /laBunenkoBsiM B 1934 1 [25].

I'ennple OONE3HM Yy dYeNOBEKa, O3TO OO0JE3HW C MHOTOYHCICHHBIMH

M3MEHEHUSIMHU B OOMEHE BCIICCTB. CBHBaHI)I, KakK IIpaBWJIO, C HAPYIICHUCM
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oOMEeHa JTUNU0B, CTEPOUIOB, YTIIIEBOJOB, OUITUPYOHHA, TyPUHOB U TUPUMUINHOB,
MeTauioB. B Hacrosimiee BpeMs  elle  HET eQUHOM  KiaccuduKanuu
HacJeACTBEHHBIX Oone3Held oOMeHa BemecTB. Iloaromy BO3  Bbeigennina
CJIEIYIOUTYIO KJIacCU(DUKAIUIO:

1) OosesHm HapymieHuss OOMEHA COEOUHUTENbHOW TKaHU (00se3Hb
Mapdana, Mykomoucaxapusl U 1p. );

2) 0Ooiyie3HH, CBSI3aHHBIE C HapylleHUEM OOMEHa B JIPUTPOILUTAX
(reMOoJIMTUYECKUE aHEMUH U JIP.);

3) Haclie/ICTBEHHbIEC HAPYIIICHUs TeMa- U nopdupuHa (reMorJIo0MHONATHH U
ap.);

4) HaclenCTBEHHbIE OO0JIC3HH IYPUHOBOTO W MUPUMHUIMHOBOIO OOMEHa
(momarpa, cunapom Jlema-HaiisHa u np.);

5) HacneICTBEHHbIE HApYIIEHUs] OOMEHa CTEPOUJIOB;

6) 00JIe3HH aMHUHOKHCIOTHOTO 0OMeHa ((hEeHUIIKETOHYpUSI, AIKAaNITOHYPUSI U
ap.);

7) Oone3HM, CBS3aHHBIE C HApPYIICHUEM JMIUAHOTO oOMeHa (0oJe3Hb
Humanna-ITuka, 6one3ns ['omie u np.);

8) HaciencTBEHHBIC HApYyIICHHS OOMEHa YIJCBOJOB (rajaro3emus,
[JIMKOT€HOBAst 00JIE3HB U JIp.);

9) HacneACTBEHHBIC HApyIIeHUsI OOMeHa OUITMPYyOrHa;

10)  HacIeACTBEHHBIE  CHHAPOMBI ~ HApyIIEHWS  BCACBHIBAaHHUS B
MUIIEBAPUTEIBHOM TPakTe (MyKOBUCITU03, HEIIEPEHOCUMOCTh JIAKTO3BI U JIp. )

11) macnmeacTBeHHBIE Ooye3HM OoOMeHa MeTaioB (0ose3Hr KoHoBanora-
Bunbcona u np.); [9].

PaccmoTpum HambOosiee 4acTo BCTpEUArOIIMecs W TeHETWYeCKH Haubosee
W3YUYCHHBIC B HACTOSAIIEE BPEMs TCHHBIC OOJIC3HH.

®ennikeronypus (PKY)

Onucana A. ®enunrom B 1934 r.

VY GONBHBIX U3MEHEH CMHTE3 aMUHOKHCIIOTH (heHUJIaJJaHMHA B TUPO3HWH H3-

3a PE3KOr0 CHWKEHHSI aKTUBHOCTH (pepMeHTa (eHUIaTaHuHTUIPOKCIIIa3sl [32 1.
30



Kak pe3ynbrar - KoHIIEHTpalus (eHuIalaHuHA B KPOBU U MOYe OOJBHBIX OYEHb
BO3pacTaer. 3areM (QEeHWIAJlaHUH CHUHTE3UPYETCs B (PEHWINMHUPOBUHOTPATHYIO
KHUCTIOTY, KOTOpasi B CBOIO OYepe/b SBISETCS HETaTMBHBIM HEUPOTPOIHBM SIOM.
Tem caMbIM, TIOJT BO3IEMCTBUEM JAHHOTO BEUIECTBA HapyllaeTca (opMUpOBaHUE
MUETMHOBOM 000JI0YKH BOKPYT aKCOHOB IIEHTPAIbHONW HEPBHOW CHUCTEMBI [32].
®opmbl GEHIIKETOHYPUU PA3IAYAIOTCS 10 TSXKECTH MPOTEKAHUs OOJIE3HU.
OTO 3aBUCHUT OT TOTO, YTO €CThb I'€H M €ro 4YeThlpe ajulelid, a TaKXkKe uX
KoMOMHanuu. bose3Hp HacaenyeTcs Mo ayToCOMHO-TOMUHAHTHOMY THUITY.

Knunndeckn ormeuaercsi, 4To peOEHOK ¢ (PEHMIIKETOHYpHEH poKIaeTrcs
3I0POBBIM, HO B II€PBbIE K€ HEAENIN B CBSI3U C MOCTYIUIEHHEM (PEHWIAJaHUHA B
OpPTraHu3M C MOJIOKOM MaTepy Pa3BUBACTCS CyJOPOKHBIA CHHIPOM , TOBBIICHHAS
BO30YIMMOCTb, MOYa U TOT OOJBHBIX UMEIOT XapaKTEPHBIA «MBILIIUHBINY 3amax,
CKJIOHHOCTh K JepMaTruTaMm, HO TiaBHbIMM cumnroMamu OKY  sBustoTcs
CYJOPO’KHBIC MPUTIAJKHU B oturodpenus [25].

Buemine GoibHBIE SIBISIIOTCS OJIOHAMHAMH C TOJIyOBIMU TJ1a3aMU U CBETJION
KOKEH, 3TO 3aBUCUT OT TOTO , YTO MPOUCXOAUT HETOCTATOUYHBIN CHHTE3 MUTMEHTA
MejaHuHa.  JIMarHOCTMKA  MPOUCXOJUT Ha OCHOBaHUM  PE3YJIbTATOB
OMOXMMHUYECKOTO aHajau3a Mouyu (Ha (DEHUIMPOBUHOTPAAHYIO KUCIOTY), KPOBHU
(Ha (eHMNaNaHWH) W JaHHBIX OOBEKTHUBHOIO OCMOTpA, a TAKXKE KIMHUYECKUX
nposieiieHuil. [1o kpoBH 3T0 onpeaenseTcss JOCTaTOYHO MPOCTO: HECKOJILKO Karelb
KpOBHM Ha (PHIBTPOBaJIBHON Oymare mojaBepraroT XxpoMmarorpaduu U OMpenessioT
cozepkanue GpeHunananuta [25].

Jleuenue (EHWIKETOHYpUHM B HACTOSIIEE BpeMs 3aKIo4yaeTcsl B
cienytomeM: auerorepanus (GpykThl, OBOIIM, BapeHbe, mea). M cmenuanbHOe
JedeOHOE MHUTaHWE, a UMEHHO 00pabOTaHHBIC THUIPOJIU3ATOB OCIKOB C HU3KUM
coJiepkaHreM (eHuIaannHa (Jodenak, KeTOHUII, MUHa(dEH ).

A Takxe ceddac ecTh BO3MOXXHOCTb METOJIOB JIOPOJOBOM JUArHOCTUKH.

Pannsisi nuarHoctuka U npopuIaKTUYECKOEe JICUCHHE MPETyNPEKIAI0T Pa3BUTHE

Oosesnn [12].
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AJNbOMHM3M (TJ1230-KOKHBIN)

JlaHHbIM CHUHIPOM omucaH ToJdbKO B 1959 r. 3aboneBaHue xapakrepusyercs
oTcyTcTBUEeM (epMeHTa TUpOo3uHa3bl. OcoObIe MPU3HAKK - ATO 00ECIBEUYEHHOCTh
BOJIOC, IJ1a3, KOXH, HE3aBUCUMO OT pachkl U Bo3pacTa. Okpacka KOXH OOJbHBIX B
OCHOBHOM  pPO30BO-KpacHas,  aOCOJIIOTHO HEe  3aropaer.  bousbmas
MPEAPACIOIOKEHHOCTh K PAaKOBBIM HOBOOOpa3oBaHusiM. [[BeT Boioc BapbupyeTcs
OoT OeNbIX J0 KeNTOBaThiX. Pagyxka cepo-roiryboro 1Bera, HO MOMKET ObITh U
po30oBaTasg M3-3a OTPAXXECHUS CBETA OT TJIA3HOrO JAHA. BOJBHBIM CBOMCTBEHHA

CHJIbHAas CBCTO6OH3HI>, HX 3pCHHUC CHUIKCHO U HC yJIy4IIacTCA C BO3paCcTOM [12]

Puc.5. IIposiBnenue ansouam3ma [11].

Cungpom Mapdamna.

DTO CHUHJIPOM SIBJISIETCSl 3a00JICBAHUEM C ayTOCOMHO-JIOMUHAHTHBIM THIIOM
HacnenoBanus. Yactora ero cocrasisieT 1:10 000 HOBOPOKIEHHBIX B MOMYJISIIIUU.
Cunapom MapdaHa - 3TO TeHepaIn30BaHHOE MTOPAKEHUE COCTMHUTEIFHON TKaHHU,

BIIepBbIE ObLT onucaH B 1886 r.
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B xone u3yueHusi cuHApOMaA, CTajlo SICHO, YTO B OCHOBE OOJE3HU JEKUT
MyTalsi B TeHe (uOpwummHa — Oenka COCAMHUTENIbHOM TKaHU U
00€eCTIIeunBAaIOIIETO €€ YIPYTrOCTh.

[lo KIMHUKE BBIIETSAET MOPAKEHHE TPEX CUCTEM OpPraHu3Ma: CEpAECHHO-
COCYIUCTOM, OPraHOB 3pPEHUS M OTMOPHO-IABUTATEIBLHON cHUCTeMbl. Bce OosbHBIE
MMEIOT XapaKTEPHbIN BHEIIHUM BU/: BBICOKMM POCT, aCTEHUYECKOE TENOCI0KEHUE.

[Ipu3HakamMu HapylI€HUs OMNOPHO-ABUTATEIbHON CUCTEMBI  SIBISFOTCS:
HEMPONOPIMOHAIIBHO  JJIMHHBIE Malblibl (ApaXHOAAKTWIHS, WU «HIAyYbK»
NajbIbl), UICKPUBJICHHE MO3BOHOYHHUKA (CKOJIMO3, KU(O03), nehopMaluio rpyaHON
KJIETKH (KWJICBUIHAS WM BOPOHKOOOpa3Hasi), TUIEPIOJIBUKHOCTh CYCTaBOB,
mwiockocronue. Ecian OpaTh  cepleYHO-COCYIUCTYIO CHCTEMY, TO  HaumboJiee
XapaKTEPHBIM I OOJBHBIX SIBIIAECTCS PACIHIMPEHHUE AOPThI B BOCXOJSINEM WM
OpIOIIHOM OTJIEJ€ C Pa3BUTHEM AHEBPU3MBI, MPOJANC MUTPAIBHOIO KialaHa.
[TaTosorust opraHoB 3peHuUst NPOSIBISETCA B BHJI€ MUOIMH BBICOKOM CTENEHHU, YTO
B CBOIO OY€pe/lb MPOUCXOJUT M3-3a TMOABBIBUXA (WJIM CMEIICHUEM) XPYCTaIuKa,
reTepoxpoMus (LBET IJIa3 pa3HbId) pagyKKH. YMCTBEHHOE U IICUXHYECKOE
3I0pOBbE OONBHBIX 0€3 OTKIOHeHWH. [IpoTHO3 M1 KM3HM W KadyecTBa >KU3HU

ONPENEIIAIOTCSA CTENEHBIO NOPAKEHUS CEPAEUYHO-COCYAUCTON CUCTEMEI [25] .
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Puc. 6 Cunnpom Mapddana [11].

HacaencrBeHHble CHH/IPOMBI HApYUICHUS BCACHIBAHMS B
NUIIEBAPUTEIbHOM TPaKTe (MYKOBUCIIH/I03, HENIEPEHOCUMOCTD JIAKTO3bI).

MykoBHCUHMI03 - ayTOCOMHO-PEIIECCUBHOE 3a0osieBaHuil (Kuctodubdpos
MOJIKEITYIOYHON KEJE3BbI).

Yacrorta ero cocrasisier 1:2500 cpenr HOBOPOXKIEHHBIX B €BPONEHMCKOU
Nonysiuuu. I'eH MyKoBUCLIMI03a PACIOJIOKEH Ha 7-1 XpoMmocome. JlaHHBIA T'eH
KOHTPOJIUPYET CHUHTE3 Oe€jiKa, Ha3bIBAEMOI'0 TPAHCMEMOPAHHBIM PETYJISITOPOM
MPOBOAMMOCTH. 3a00JIeBaHHWE TMPOSBISETCS TEHEPAIM30BAHHBIM TOPAKEHUEM
AK30KPUHHBIX JKEJEe3.

PazBuTtne 0o0je3HM accolMUpyeTcss TEM, YTO MPU OTCYTCTBUM CHUHTE3a
MEePBUYHOTO MPOAYKTAa TEHAa- TPAHCMEMOPAHHOTO pETYISITOpa  HapylIaeTcs
TPAHCIIOPT XJIOPUAOB B KJIETKAaX SIUTENUs. DTO MPUBOAUT K THUIEPCEKPELUU
IYCTOW CIUM3UM B OpOHXax, KIETKaxX TMOJPKETyJA0UYHON KeJe3Hhl, CIIN3UCTON

000JI0YKE JKCIIYAOYHO-KHUIICYHOI'O TpaKTa. Cnus3p HeE BBIBOAMTCA, BBIBOJAHBIC
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MPOTOKU MOJKEITYJOUHON Keje3bl 3aKyNmopuBaloTcss U o0pasyrorcst Kucthl. Kak
CJIEJICTBHE - B POCBET KUILICYHUKA (DEPMEHTHI MOJIKEITYJOUHOM KeJIe3bl HE UMEIOT
BO3MOYKHOCTH TIOCTYIaTh. B OpOHXMaIsHOM JEpeBe M3-3a TUIEPIPOAYKIIUN CIU3U
MPOUCXOJIUT 3aKYIOpKa OPOHXHMOJ U B JalbHEHIIEM MPUCOECIUHIECTCS MHPEKITHS.
HeuTto momo6HOE MPOMCXOAWT W B MPUAATOYHBIX Ma3yXaxX HOCA W B KaHAJBIIAX
CeMEHHUKOB. OCHOBHBIM JUArHOCTUYECKUM JIAOOPATOPHBIM TECTOM SIBIISIETCS

OoJibIllasi KOHIIEHTpAIMs MOHOB HATPUsI M XJIOpa B TTOTOBOM >kuakoctu [11].

2.4 Jleyenune HacJieACTBEHHBIX 3200/1eBaHHI

Jledenne HacIeACTBEHHBIX OOJIE3HEH YK€ JaBHO CTOWT Ha MEpEIHEM TUTaHe
y Bpadel, MUTOTCHETUKOB M MEAWIMHCKUX TEHETHKOB. B MpOIIIOM CYMTAIIOCH,
YTO €CJIU B CEMbE POJMIICS PEOCHOK C KaKUM-JIMOO BPOKJICHHBIM HACJIEICTBEHHBIM
3a00eBaHUEM, TO OTO MPUHAMAJIOCH KaK NPHUTOBOpP, KaK pEOCHKY, Tak H
poautensiM. Ho B Hamie mporpeccMBHOE BpeMsl Hayka IIarHyjia BIIEpel U
MOCTETICHHO HAXOIUT METO/IbI JICUCHUS U KOPPEKIIUUA HEKOTOPHIX CHHIPOMOB.

3amMecTUTEILHAS TEpanus.

B yeM cmbIcn 3aMecTUTENIbHON TEparuy, a OH IIPOCT: UCIPABJICHUE OITHOOK
MeTabolM3Ma IIyTeM BBEACHHS B OpPTraHW3M OOJIBHOTO OMOXUMHYECKUX
cyOCTpaToB, KOTOPHIX HEAOCTAET TUOO OHM BOOOIIE OTCYTCTBYIOT. Kmaccuueckum
MIPUMEPOM 3aMECTUTEIHLHOM TEpalii MOXHO PACCMOTPETh JICUEHHE CaXapHOTO
nuadeTa. C MOMOIIBIO MHCYJIMHA BpadyH JTOOMIIMCH TOTO, YTO PE3KO YMCHBIINIIACh
HE TOJIBKO CMEPTHOCTH OT J3TOTO 3a00JIeBaHUS, HO W KOJUYECTBO OOJIBHBIX.
Jleuenne remodminu A OCHOBAHO Ha 3TOM JKE€ TPHHIMIE T.C. IEpPEIMBAHUE
JIOHOPCKOM KPOBH M BBEJICHUEM aHTUTEMO(PHUIHHOTO II100yIHHA.

3amMecTUTeNIbHAS Tepalus HEKOTOPHIX HACIICICTBEHHBIX OoJyie3Hel oOMeHa
MIPOUCXOJNUT JOBOJBHO TIPOCTO €CIM IaTOreHe3  CBS3aH C HAKOIUICHHUEM

NpOAyKTOB MeTabonm3Ma. Hampumep, mnepenumBaHue TUIa3Mbl KPOBU  WITU
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JIEMKOIMTHON B3BECH 3[IOPOBBIX JIOHOPOB MpPH YCIOBUHU, YTO B '"HOPMaIbHBIX"
JeKonuTaX WM IUIa3Me  uMeroTcss  (epMEeHThI, OuoTpaHChHOPMUPYIOLIUE
HaKarIMBaIoUIrecs NpoaAyKThl. [10J0KUTeNnbHbIN 23QPEKT Takoe JeueHue JaeT Npu
MyKomosmcaxapuaosax [12].

Buramunorepanus

JleueHue HEKOTOPHIX HACJEICTBEHHBIX Ooyie3He O0OMEHa BBEICHUEM
OTNpPEJICTICHHBIX BUTAMHUHOB, YE€M TO HAllOMUHAET 3aMECTUTEIbHYIO TEpPaIHUIo.
Opnnako, mpy BUTAMUHOTEpanuu (UM, Kak ee elle Ha3bIBaloT, "MeraBUTaMUHHOK"
TEpanuu) - JA03bl, B IECATKA U J1aK€ COTHU pa3 OOJIbLIME . IPU 3aMECTUTEIHHON
Tepalmuu B OpraHu3M BBOJAT (usmosiornueckue, "HOpMasibHbIE" 03B
onoxumMuyeckux cyocrparos [ 12].

Xupypruuyeckoe jJe4eHue.

XUPYpPrUUE€CKUE METOJIbI SIBJISIIOTCA KapAWHAIBHBIMU METOJaMU KOPPEKIUU
TaKuX MOPOKOB Pa3BUTHUS KaK BPOXKJICHHBIM CTEHO3 MPUBPATHUKA, CUHIAKTUIINSA,
MOJIUJIAKTUIINSA, BPOXKIEHHAs pacliennHa TyObl W HEOA, BPOXKICHHBIM BBIBUX
Ta300epEeHHOro cycraBa. Mcxoas u3 ycrnexoB XMPYpPruyeckoro Je4YeHHsl B HAIle
BpEMs, CTAJIO BO3MOXXHBIM A((HEKTUBHO KOPPUTHPOBATH BPOKJECHHBIE aHOMAJUU
ceplila M  MAarucTpajbHbIX COCYJOB, [E€PECAKMBATh TOYKUM TPU  UX
HACJICZICTBEHHOM KMCTO3HOM Topaxenuu [12,24].

Auerorepanus.

JIOCTYITHOCTh OCHOBHOI'O JIEYEOHOTO MEPOMPHUATUS TaKOro Kak JHeTa — a
MMEHHO yCTpaHEHHUE U3 MUILEBOI0 palloHa HEKOETOo (PakTopa SIBISIETCS OCHOBHBIM
Je4eOHbBIM  MepomnpuaTueM B aueTorepanuu (ieueOHOoM mnuTaHuu). OHO
UCITIOJIB3YETCS TIPU MHOTUX HACJIEICTBEHHBIX 00/1€3HAX 00OMEHA BEUIECTB, SBIISETCA
€MHCTBEHHBIM U BECbMa YCHEITHBIM METOAOM JICUCHHS], @ B HEKOTOPBIX CIIydasix 1

METOJ0M MPOPUIAKTUKH [24].
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2.5 IIpodpunakTka BpOKIEHHBIX MATOJIOT Ui

bonpiioe BHUMaHuE CHENUATMCTOB MpHUBJIEKaeT Oo0pbOa ¢ BPOKICHHOM
MAaTOJIOTUEA 4YEJIOBEKAa, O3TO CBS3aHO C €€ MEOULIHMHCKOM UM COIMAaIIbHO-
HSKOHOMMYECKON 3HAYMMOCThIO. JJis co3gaHus psiia OPUHIUIIAAIBHO HOBBIX
METO/I0B MPOPUIAKTUKH MOPOKOB MOCIYKHJIO YBEJIUYEHHUE YaCTOThI POXKIACHUS
nered ¢ gedekTaMd M TIPEXAE BCEro TEX, KOTOPbIE PE3KO CHHUXKAIOT
YKU3HECTIOCOOHOCTD YEJIOBEKA M BO3MOKHOCTD €r0 K COIIMAJILHOM a/IanTaluH.

CaMbIM TJIaBHBIM TPUHIIMIIOM BBISBICHUST U OOpPHOBI C BPOXKICHHBIMU
3a00JIEBaHUSIMUA CUUTAIOTCS UX JIOPOJOBasi IMArHOCTUKA C TMOMOIIBI0 YHUKAIbHBIX
BBICOKOTEXHOJIOTHYHBIX METOAOB. B KpaitHemM cnydae mnpuberaror n K
MpEPHIBAaHUIO OEPEMEHHOCTH €CJIM MOPOK JIeTalbHbIN [15,12].

OnHuM U3 TakUX METOJIOB SIBISIETCSl  YJIBTPAa3BYKOBas JIMArHOCTUKA
AMOpHUOHA HA PaHHUX CTaJAUSIX Pa3BUTHS, BIUIOTH JO IUIOJHOTO mepuona. B
Kypranckoit o6nactu ObL1o TipoBesieHO uccienoBanue (nanueie 2010-2012rr) u
ObLIH BBISIBJIICHBI cleAyronme HapyLICHUS - 3HAUYMUTENbHAsS 4acTh
3apErUCTPUPOBAHHBIX TNaTojoruil — 131 ciaydail — NpUXOAUTCS HA OHUCIIIA3HUIO
KOCTEM M CYCTaBOB, OCTAJIbHBIE 23 cCilyyas — pa3jMYHbIE NATOJIOTUU Pa3BUTHUSA
BHYTPEHHHUX OpraHoB. CpeAHUl MPOLEHT BBISIBIICHHUS HAPYUIEHUS PA3BUTHS IJIOAA
B nonyJyisinuu coctasisieT 3,89%. [Ipu 3Tom, B TeUEHHE TPEX JIET MOKHO OTMETUTH
TEHJCHIMIO K YBEJIMYEHUIO YacTOThl BCTpeyaeMocTu aHoMmanuil: B 2010 romy
BbIsiBIIEHO 3,45%, B 2011 — 3,63%, B 2012 — 4,60%.[27] JaHHbIe O COOTHOIICHUN

JaCTOThI BCTPCUACMOCTH pa3JIMIHBIX MaTOJOT UM IMpCACTaBJICHBI B Ta6J'II/II_IC 2.
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Tabmumna 2.
YACTOTA BCTPEHAEMOCTH XPOMOCOMHBIX ITATOJIOT U [27]

Tun XxpoMoOCOMHOT0 HAPYIIEHHS YacToTa BCTpeyaeMoCTH aHOMAJIUH B %
oo 2010 . 2011 r. 2012 1.
Jlucrinasus KOCTeH U CYyCTaBOB 87,18 86,79 82,25
[Topoku pa3BuTHus cepiia 2,56 3,77 3,23
[Topoku pa3BuTHs MO3Ta 5,13 1,89 3,23
MHO€eCTBEHHbIE TOPOKHU Pa3BUTHS 5,13 7,55 11,29
1012

B eBpomneickux CTpaHax B HACTOSIIEE BPEMsI IPHUHITO, YTO CO BCEX TOYEK
3pEHMSI 3HAYUTEIBbHO '"BBITOAHEE" HE CTOJNBKO BOBPEMsI JUArHOCTUPOBATH
OEpeMEHHOCTh aHOMaJbHBIM  IUIOZIOM, CKOJBKO BOOOIIE HE JOMYCTHUTbH
BO3HMKHOBEHHUSI TakoW OepeMeHHOCTU. [T 3TOro OCYyIIECTBISIETCS  PAJl
MEXIYHAPOJHBIX MpOorpaMM MO NpOPHUIAKTHUKE HAUOOJEee TAKEIbIX BHUIOB
BPOXKJICHHBIX AHOMAJIMM TaKMX KakK - JePEKTOB HEPBHOU TPYOKH , OTCYTCTBHUE
roJIOBHOTO Mo3ra (aHsHiedanus), paclleluieHue M[MO3BOHOYHUKA C TpbDKEH
CIMHHOTO Mo3ra . OueHb BaKHO MOAUYEPKHYTH caeayroniee: oT 5 1o 10 % matepei,
POIMBIINX TaKUX JET€H, MMEIT aHOMAJIbHOE IIOTOMCTBO OT IOCIEIYIOLIEN
oepemenHoctH [27].

Ha Puc. 7 mnokasaHa auHamMuKa pPOXKIEHUS JE€TEM C XPOMOCOMHBIMU
aHOMAJIMSIMM B 3aBUCUMOCTH OT BO3pacTa marepu. M 4eTko BHAHO, YTO, YEM
OonpuIe et Oyayuieil Mame , TEM BBILLIE PUCK POJUTHh PEOCHKA C OJHUM M3 YaCTO
BCcTpevarommxcsi cuHapomoB: Jlayna, OnBapaca, Ilatay. Jlanuele BcemwupHoi

Opranu3zanuu 3ApaBOOXpaHEHHUS.
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[4} Tpucomus 13 (cuHapom Martay)
15 . Tpucomus 18 (cunapom 3asapaca)

. Tpucomus 13 (cuHapom [layHa)
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BO3pacT matepu

Puc.7 Jlunamuka poxXAEHHUS JETE€ C XPOMOCOMHBIMU aHOMAJIUSIMHU B 3aBUCUMOCTH

OT Bo3pacTa MaTtepu [12].

Jlenasi BBIBOJIBI, CTAJIO SICHO, YTO OCHOBHOMW 3a/1ayeil yKa3aHHBIX MPOTpamMM
ABJIsIETCS MPO(PUIAKTIKA UMEHHO MTOBTOPHOI'O POXKACHUSI HETIOJIHOLICHHBIX JIeTeH y
KEHIIMH, YK€ UMEBIINX peOeHKa ¢ MOPOKaMU pa3BUTHS B aHamMHe3e. JlocTturaercs
3TO MyTE€M HACBIIIEHUS OpraHu3Ma Oyay1el MaMbl HEKOTOPBIMU (PU3HOJIOTHUECKU
aKTUBHBIMH BEIIECTBaAMH. B YacTHOCTH, TPOBEIEHHBIE B HEKOTOPHIX CTpaHax
MCCJIEI0BAHMS MIOKA3aJIi, YTO MPUEM BUTAMUHOB (0COOEHHO (POIMEBOI KUCTIOTHI) B
pa3IMYHBIX COUYETAHMSX MEpe] 3a4aTHeM U B mepBble 12 Henenb OepeMeHHOCTH
COKpallaeT 4YacTOTy I[OBTOPHOTO pOXIeHUS JAeTed ¢ aedekTaMu HEPBHOU
TpyOKH[26].

K npodunaktuueckuMm MeEpONpUSTHUSIM OTHOCSATCS MEIAUKO-TEHETHUECKHE
KOHCYJIbTAIlNH, TpeHATalbHas JAMAarHOCTUKA M AucmaHcepu3anus. CrenuaancTbl
BO MHOTHX CJIlydasgXx MOTYT yKa3aThb POJUTENSAM Ha BEPOSATHOCTb IOSBICHUS
pebeHKa ¢ OMNpEeNeSICHHbIMM IOPOKaMU, XPOMOCOMHON  OOJIC3HBIO WM

HapylmCcHUAMHA O6M€Ha, 06YCJ'IOBJ'I€HHBIMI/I ICHHBIMH MYyTallUAMU.
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B cBsa3u ¢ atum B Poccun mpoBOAMIIOCH UCCIIEIOBAaHUE, B XOAE€ KOTOPOTO
coOpanu cleayrouMe JaHHbIE O YUCIE HO30JIOTUYECKHX (POPM C ayTOCOMHO-
JOMUHAHTHBIMHM, ayTOCOMHO- PELECCUBHBIMU u X — CUCIUICHHbIMH
3a00JIEBaHUSIMHU, 4 TAKXK€ O 4YHCIE OOJBHBIX, OTATOIIEHHBIX HACIEACTBEHHBIMU
3a00J1eBaHUSIMU, BCTPETUBLIMMUCS C Pa3HOM yacToToM [9].

Tabmura 3.

Y1CJIO  HO3OJIOI'MYECKHMX @®OPM UMW YHUCIO  BOJIBHBIX,
BBIABJIEHHBIX B ITPOLIECCE I'EHETHUKO-ISIIMAEMHOJIOI'MYECKOI'O
VCCJIEJJOBAHMA 11 POCCUMCKUX ITOITYJISLINAM [9].

PacnipoctpaneHHOCTE | UHCIIO HO30JI0THYECKHUX Yuco 00abHBIX
3a00s1eBaHUI dbopm
AyT- Ayr- | X—ci. | Ayr- Ayr- | X —cI.
JIOM. pen JIOM pen
1:500000 u yarue 14 7 5 1780 1049 293
1:500001 — 1:100000 14 10 1 475 373 13
1:100001 — 1:200000 21 3) 6 389 99 60
1:200001 — 1:500000 54 24 9 433 203 29
1:500001 u pexe 97 119 27 226 208 35
Bceero 199 165 48 3303 1932 430

B Tabmune 3 Bce 3a0oneBaHus pa3fefieHbl HA 5 TPy B 3aBUCUMOCTH OT
4aCcTOTHI BCTpeuaeMoCTH. YacThie HaceICTBEHHbIEC 3a00IeBaHus (BCTPEUAIOIINECS
c Oompmelr uactorod, uyem 1: 50000) mo 4Yuciay COCTAaBIAIOIIMX UX
HO30JIOTHYECKUX (POPM MPEACTABISAIOT OYeHb HEOOJBUIYIO AOJI0 crekTpa (AyT-
oM — 6,5 %, Ayt-pert —5,2 %, X-cuemnennsie — 12,5 %). Yacteie 3ab0neBanus
BCTPETUIIUCH TPAKTHYECKA BO BCEX OOCIEIOBAHHBIX POCCUHUCKHUX TOIMYJISIIHSIX.

Bmecte ¢ Tem 078 TAMEHTOB, CTPAJArONIMX YacThIMU 3a00JIE€BaHUSIMU,
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HEIMPOMOPIIMOHAILHO BEJIMKA, COCTaBJAs Kak Mg AyT-I0M, Tak M 1 AyT-pel
3aboneBanmii He MeHee 50 %, a mug X - cuemieHHbIX 3a0oaeBanuii 65 % [9].

K gacteiM AyT-70M 3a00JI€BaHUSIM OTHOCSITCSI: HACIIEJICTBEHHBIE MOTOPHO-
ceHcopueie  Hewpomatuu (0,45 wa 10000 oOcnmemoBaHHBIX — YEJIOBEK),
Heripodudbpomatos (0,50), nto3 (0,31), murmentHoid petuaut (0,22), BpoxKACHHAS
katapakta (0,39), runoxonapormiazus (0,49), mocrakcuaibHas MOJIUAAKTUIUS
(0,23), mHOKecTBeHHBIN yuniomaTo3 (0,25), Byasrapasii uxtuo3 (2,03), nagoHHO-
nofomBeHHas kepatoaepmus (0,32), HecunapomanbHas riryxota (0,51), cuaapom
Mapdana (0,30) u cunapom Dnepca-/lannoca (0,32) [2,9].

Yacteix AyT-per; 3a0osieBaHUIl BCEro 7: MPOTPECCUPYIONIAs MbIIICUHAS
nuctpodus, mosicHo-koHeuHoctHas (0,27 nHa 10000  oOcnemoBaHHBIX),
HecuHapoManbHas onurodpenus (0,43), mukponedanus ¢ onmuroppenueit (0,43),
nurMeHTHas jereHepanus cetyatku (0,51), Bpoxknennas katapakra (0,33), uxTuo3
(0,20) u HecuHapomasibHas HelpoceHcopHas Tyroyxocthb (1,41). K wacteiMm X-
CIICTUICHHBIX 3a0oJeBaHUusAM OTHocsTcs: muomnatus [romenna (0,25 nwa 10000
oOcnetoBaHHBIX MYxurH), oaurodpenus (0,48), auctarm (0,22), uxtuos (0,53) u
remodunus A (0,43).

W3 Tabaumpl 3 Takke BHAHO, YTO OCHOBHAs Macca HO30JOTHYECKHX (opM
JUTs 3200JIEBaHUM CO BCEMU THUTIAaMHU HACJICTOBAHMS IPUXOAUTCS Ha peKue (GOpMbI
[2,9].

IToka OCHOBHBIM crocoOoM OOpHOBI C HaCIEACTBEHHBIMU OOJIE3HIMU
SIBJISFOTCSI U3MEHEHHUS YCIIOBUM OKPY’KAIOIIEH Cpesibl, B Pe3yJIbTaTe Yero pa3BUTHE
MATOJIOTUYECKOW  HACJIEICTBEHHOCTH  CTAaHOBUTCS MEHEE BEpPOSITHBIM, U
porITaKTHKA TyTEM MEIUKO-TEHETHYECKOTO KOHCYIbTHPOBAHUS HACCIICHUS.

OcHoOBHas 1ENb MEAUKO-TEHETUYECKOTO0 KOHCYJIbTUPOBAHUS — CHIDKCHHE
JacTOTHl  3a00JICBAaHWM TMyTEM OTPAaHWYEHHUS IMIOSBICHUS IMOTOMCTBA C
HACJICJICTBEHHOM MaTOJIOTHEH. A JJiT 3TOT0 HEOOXOJIMMO HE TOJIbKO YCTaHOBHUTh
CTENIEHh pHUCKA POXKIEHUS OOJBHOTO peOeHKa B CEMbSX C OTATOIIEHHOU
HACJICJICTBEHHOCTBIO, HO M TOMOYh OYIyIIUM POJMTENISM IPABHIBHO OIICHUTH

CTETNEHb PEAIbHON OIMACHOCTH.
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I'JIABA 3. ITPOTPAMMA JJIEKTUBHOI'O KYPCA 110 BUOJIOTUHN
«HACJIEACTBEHHBIE BOJIE3HU YEJTOBEKA» JIJIS1 YHAIIIUXCS 9
KJIACCA
[TosicHuTenbHAA 3amMCKa
Pabouas mporpamma cocTaBjieHA HA OCHOBe:
1. 3akona «O0 oGpazoBanuu B Poccuiickoit ®deneparmm» Ne 273 — O3,
2. ®enepallbHOI0 KOMIIOHEHTA TOCYIapCTBEHHOTO CTaHapTa OCHOBHOTO
obmiero oobpaszoBanus o 6monoruu. — M.: [Ipoda, 2015.
3. I[IpumepHoOil mporpaMMbl IO OMOJIOTHMH OCHOBHOTO 00IIIero 00pa3oBaHuUsl.
4. Coxonos B.I1. HacneacrBennsie 0oe3HM UenoBeka. - M.: MeauiHa,
2009.
5. boukos H.II. I'enetnka uenoBeka (HacneacTBeHHOCTH U matosorus). — M.:
Menuiuna, 1978.
6. bouxos H.I1. Knuanueckas renetnka. ¥Y4ueOHuk 11st By30B. — [ DOTAP —
ME/, 2002.
DJIeKTUBHBIN KypcC u3y4aercs B 9 Kiacce, paccuurad Ha 35 yacos B roj, 1
pa3 B HeleJIo.
Anpodaums : mporpaMmma 3JeKTUBHOTO Kypca YaCTUYHO anpoOupoBaHa B
MOY COIII Ne 2 ropona KameHck-Y panbCKkui.
Heasb:
- cpopMuUpOBaThH 3HAHUS O HACJIEICTBEHHBIX U BPOXKACHHBIX 3a00JIEBaHUIX
YeJI0BEKa;
- PACKpBITh PA3IUYMs MEXKY HACJIEACTBEHHBIMUA U BPOKIEHHBIMU
3a00JI€BaHHUSIMU;
- IyTU IPOTHO3UPOBAHMS HACJICICTBEHHBIX U MPOPUIAKTHKA BPOKIEHHBIX
3a00JIEBaHUII;
- npoduIaKTUKa U JIeYeHUE 3a00JIeBaHUA.
3agaun:

o0yuyarime:
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1. ¢popmupoBaHne HayaJIbHBIX YMEHHUH IOJb30BAaTHCS TI'E€HETHUUYECKUMHU
HaBBIKaMU IIPU PELICHUN FEHETUYECKUX 3a/1ay;
2. yMETb MPUMEHITh TEOPETUUECKIE 3HAHUSI B )KU3HU;
pa3BuUBalolIHe:
1. cpopmupoBaTh 3HaHUS O MaTEPUATBHBIX HOCUTENSIX HACJIECTBEHHOCTH;
2. paccMOTpeTh NPUYMHBI BO3HMKHOBEHHUS MOTHBALIUN, BIMSIOMIUX Ha
HACJICICTBEHHOCTD;
3. moKa3zaTh BIUSHUE Ha 370pPOBbE  YEJIOBEKA  pA3HbIX  THUIIOB
HACJICCTBEHHOCTH;
BOCIIMTATE/bHbIE:

1.copMupoBaTh NCUXOIOTHYECKYIO YCTAHOBKY Ha 3I0POBBIA 00pa3 KU3HU.

OcHOBHOe coJiepkaHMe IJIEKTUBHOIO Kypca
BBenenne

I'eHeTnka — HayKa O HACJIEACTBEHHOCTU U MU3MEHUYHUBOCTH.
Kpatkas ucrtopusi MeIMIMHCKON FreHETUKU.

Homenneneesckuii nepuon- ['mmmokpar, B.M. ®nopunckuii, @.I'anbToH,
T.lIBanH, P.Bupxos, YU./{apBuH.

OTtkpeITHE 3aKOHOB Menaens.

3Haue€HWE TEHETUKHU JJI1 MEIMIMHBI. 3aJa4d COBPEMEHHON MEIUIIMHCKOM
TCHETHUKU.

Metoapl W3ydeHHMS HACIEJICTBEHHOCTH 4YEJIOBEKa (TeHEAIOrHYCCKUM,
IIUTOTCHETUYECKUH, OJIM3HEIIOBBINA, OMOXMMUYSCKUI TTOMYJISIIMOHHBIN ).

HacuaeancrBeHnnie 00J1€3HA

[IprunHbI, BBI3BIBAIONINE HACJIEACTBEHHBIC 3a0ojieBaHusA. BpoxnéHHBIC
3aboneBanusl.  Pazmuuus  Mexay — HAclEACTBEHHBIMHM M BPOXICHHBIMU
3aboneBaHusiMU. PosiocioBHOE APEBO.

Knaccudukanus HacaeaCTBEHHBIX 3a00JIeBaHUI: MOHOTEHHBIE (2yTOCOMHO-
JIOMHUHAHTHBIE, ayTOCOMHO-PEIECCUBHBIC, CIEIIJICHHBIE C MOJIOM); XPOMOCOMHBIC

(FCHOMHBIG MyTallku, XpOMOCOMHBIC MYTaI_II/II/I); ITOJINT CHHBIC.
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XapakTepucTUKa MOHOTEHHBIX  OoJie3Hel. AyTOCOMHO-IIOMHUHAHTHBIE
O0onesnu — cuHiapom Mapdana, Gone3nr OnbOpaiita, TU30CTO3bI, OTOCKIEPO3,
NapOKCU3MaJIbHAass MHOIUIETHsI, TajacceMus W JAp. AYTOCOMHO- pELECCHBHbBIE
3a0oseBaHusl — (DEHUIKETOHYpHs, MHUKpouedaius, UXTHo3 ( HE CIEIUICHHBIN C
II0JIOM), ITporepusi. bojie3HU CLEIUIEHHBIE ¢ TIOJIOM — MBIIIEYHas AUCTPOo(dUs TUIa
Jlromenna, remoumuu A u B, .

XpoMocoMHbIe 00JI€3HU — pe3yJbTaT MYyTAlMi B TOJIOBBIX KJIETKaX OJHOIO
u3 poautene. ['eHoMHBIE U1 XpOMOCOMHBIE MyTauuu: cuHapoM llI3pemesckoro-
Tepuepa, Oone3np Jlayna, cunapom KnaitHpenbrepa ,CHHIPOM «KOIIAYbETO
KpUKa».

[Tonurenusie Ooisie3Hu. BzaumopeiicTBue onpenenéHHbBIX KOMOWHAIUN
ajyiesiel pa3HbIX JOKYCOB U 9K30T€HHBIX (pakTopoB. HekoTopble 3mokauecTBEHHbIE
HOBOOOpa30BaHuUsl, MOPOKHU pa3BUTHS, TIpeApacnosioxkeHHocTh k UBC, caxapHomy
IUa0eTy U aJKOroJu3My, paculeruieHre ryobsl U HEOa, BpOKAEHHBIN BBIBUX Oeapa,
MIU30(peHusi, BpPOKAEHHBIE TIOPOKU CEPILIA.

dakTOpbl PHUCKA BO3HUKHOBEHHS  HACIEJICTBEHHBIX  3a00JIEBaHMIA
(pusnueckue, XuMUYECKHUE, OMOJIOTUUECKHE).

IIpodunakTuka U JIeUeHHe HACJIeICTBEHHbIX 00/1e3Hel
[Ipodunaktuka: 4 ocHOBHBIX MeToAa ( 1 MeTOoJ — reHeTUYeCKOe HOPMUPOBAHUE U
UCKIIIOUCHHE MYTareHoB; 2 METOJl — BaXHEHUIHM MeToa NpOoQHUIaKTHKUA —
IUIAHUPOBAHHUE CEMbHU, OTKa3 OT BCTYIUIEHHS B OpaK KPOBHBIX POJICTBEHHHUKOB,
OTKa3 IIpM PHUCKE HACIEACTBEHHOM MaTOJOTMH; 3 METOA — JOpPOAOBas
JIMarHOCTUKA; 4 METOJ1 — yNpaBJI€HUE JCHCTBUEM IT'€HOB).

Hcnoan3yemble negarornyecKue TeXHOJI0TUM:
- WUTIOCTPATUBHO-00BSCHUTENIbHAS;

-IIPOCKTHAs TEXHOJIOTHS;
-3JI0pOBBbECOEpETaroIiasl.
Pe3yabTaT u3ydyeHusi Kypca

- OCHOBHBLIC ITIOHATHSA, TCPMHUHBI;
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- TCHCTUYCCKYIO CUMBOJIUKY,

-OTpULIATCIbHOC BIINAHNC BPCIHBIX IIPUBBIUCK;

-COCTaBJIATHb POAOCIOBHOC APCBO U AHAJIIM3HUPOBATL II0 HEMY XaPAKTCP

HaCJICAOBAHUA TOTO UJIKM MHOTO IIPpU3HAKA B HOKOHGHHﬁ;

-peuiaTh MPOCTHIC TCHCTHUYCCKUC 3a/1a41 Ha HACJICACTBCHHOCTD,

-paboTaTh ¢ yueOHOM U HAYYHO-TIOMYJISIPHOM JINTEPATYPOil, MIEPHUOTUIECCKIMHU

W3IAHUSMH U C HHTEPHET - PECYPCOM;

HCII0JIB30BaTh, le’lOﬁpeTéHHbIe SHAaHUSI U YMCHMA B HpaKTI/I‘IeCKOﬁ

AeSITeJIbHOCTH M MOBCEAHEBHOM KU3HHU J1JIs1:

- cOOIOICHHS MEP MPOPUITAKTUKY 3a00JIEBaHU;

- IIPOBCACHUA H&6JIIOI[€HI/Iﬁ 3a COCTOSTHHEM COOCTBECHHOTO OopraHusma.

Tabm. 1
TemaTu4yeckoe NJIAHUPOBAHUE TEKTHBHOI0 Kypca
«HacneacrBeHHbIe 001€3HN YeJI0BEKA»
Ne HaumeHoBaHUe TeMBI KOJIM4Y€eCTBO
n/n 4acoB
1 | Benenue 1
['eHeTHKa — HaAyKa O HACJIEICTBEHHOCTH U U3MEHYHUBOCTH.
2 | Kpatkas ucropust METUIIMHCKOW T€HETUKH. 10
3 | HacnencTBennblie 601€3HU 16
4 | IlpodunakTuka v JieueHUE HACIEICTBEHHBIX O0JIe3HEN 8
HToro 35
Tao.1.2
KasiengapHo - TeMaTH4YecKoe INIAHUPOBAaHME JIEKTUBHOIO Kypca
Ne HaunMeHoBaHMe TeMBbI YPOKA KosmuecrBo | /lata | Koppekr.
n/n 4acoB

45




Beenenne 1
1. | 'eneTuka — HayKa O HACJE€ICTBEHHOCTHU 1
1 U3MEHYHMBOCTH.
Kparkas ucropus MeIMIUHCKON 10
TeHEeTHKH.
2. | [lomeHaeneeBCKui mepuo - 1
['unmoxkpar, B.M. ®nopuHckuit,
®.I'anpTOH.

3. | HomenneneeBckuii nepuon - T.11IBanH, 1
P.Buxpos, Y./lapBuH.

4. | OTKpbITHE 3aKOHOB MeHens. 1

5. | EBrenuka - mpumMep «rojoBOKPYKEHUS 1
OT YCIIEXOB).

6. | Pa3Burue eBrennku B Poccuu u eé 1
pOJIb.

7. | 3amaum COBpeMEHHON MEIUIIMHCKON 1
F€HETUKHU.

8. | 3HaueHue reHEeTHKHU U1 MEIUIINHEI. 1

9. | 3amauu coBpeMEHHON METUITMHCKON 1
TeHETHKH.

10. | MeToapl U3ydeHHS HACIEACTBEHHOCTH 1
YyesoBeKa ( FeHeaJTOTHYeCKUN,
ITUTOTCHETUYSCKUM, OJIM3HEIIOBBIN)

11. | MeToabl U3yueHHs HACIEACTBEHHOCTH 1
yeaoBeKa (OMOXUMHUYCCKUM,

MONYJISILIUOHHBIN).
HacaeacrBeHHble 00J1€3HA 16

12. 1
[TpyuunHBI, BEI3BIBAIOIITNE
HaCJICCTBEHHEIC 3a00JICBaHU.

13. | Bpoxnaéunble 3a001eBaHMsl. 1

14. | Paznuuust MeXay HacJIEeICTBEHHBIMU U 1
BPOKICHHBIMU 3a00JICBAaHUSIMHU.

PopocnoBHoe apeBo.

15. | Knaccudukaius HaclieICTBEHHbIX 1
3a00J1eBaHMI: MOHOICHHEIE
(ayTOCOMHO-TOMUHAHTHBIC, Ay TOCOMHO-
peIIECCUBHBIE, CLICTJICHHBIE C MOJIOM).

16. | Kmaccudukanus HacneCTBEHHBIX 1

3a0071€BaHUM: XPOMOCOMHBIE
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(reHOMHBIE MyTallMH, XPOMOCOMHBIE
MYTAIMH); TOJUTCHHBIE.

17,

XapaKkTepuCcTHKa MOHOTCHHBIX
0O0JIEe3HEI.

18.

AyTOCOMHO-TOMUHAHTHBIC OOIE3HU —
cuHapoM Mapdana, 6051€3Hb
OnGpaiiTa, IM30CTO3bI, OTOCKIIEPO3,
apoKCHU3MalIbHAS MUOTLIETHS,
TaJIacceMus u JIp.

19.

AyTOCOMHO- PELIECCUBHBIE
3a00JieBaHUsA— (PEHIIKETOHYPHS,
MUKpouedanus, uXTio3 ( He
CIICTNICHHBIN C TIOJIOM), TIPOTEPHSL.

20.

bonesnu cuemieHHele € MOJIOM  —
MblIlIeuHast quctpodus tuna [liomeHHa,
remouinu A u B.

21,

XpoMocOMHBIE OO0JIC3HH — PE3yibTaT
MyTallMii B TMOJIOBBIX OIHOTO U3
POJIUTENEN.

22,

['eHOMHBIE U XPOMOCOMHEBIE MYTAaIIHH:
cunapom [lIspemesckoro- TepHepa,
6ose3ns Jlayna, cuHApOM
Kunaitndenbrepa, CHHIPOM «KOIIAYbEro
KpHUKay.

23.

I[Tonurennsie OOJIE3HU.

24,

B3aumoperictBrue onpenenéHHbIX
KOMOMHAITMH ajuiesiel pa3HbIX JOKYCOB
M DK30T€HHBIX (haKTOPOB.

25,

Pemenue 3anau

26.

Hexortopsie 3110kauecTBEHHbIE
HOBOOOpa30BaHus, MOPOKH Pa3BUTHS,
npeapacnonoxeHHocts k UbC,
caxapHOMY IMa0eTy U aJKOTrOJIU3MY,
pacmieruieHue ryObl 1 HEOa,
BPOKIEHHBIN BBIBUX Oelpa,

130 peHns, BPOKAEHHbBIE TOPOKH
cepaua.

217.

dakTopbl pUCKAa BOSHUKHOBEHUS
HACJIeICTBEHHBIX 3a00JIEBaHUI
(busmyeckue, XUMHUYECKHUE,
OMOJIOTUYECKHE).
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IIpodunakTuka U JieyeHue
HACJIEACTBEHHBIX 00JIe3Hel

28.

[Ipodunaktuka: 4 ocHoBHBIX MeToAa (1
METO/] — TeHETHYECKOE€ HOPMHUPOBAHUE U
UCKJIIOYEHHE MYTarcHOB).

29.

[Tpodunaktuka: 4 OCHOBHBIX MeToAa ( 2
METOJI — BaXKHEUIIIUU METO]T
popUIAKTUKY — TIJIAHUPOBAHUE
CEMBH).

30.

[Ipodunaktuka: 4 ocHOBHBIX MeToAA ( 2
METOJ — BaXKHEHUIIINU METO.I
MPO(PUIAKTUKH — TUTAHUPOBAHUE
CEMBH).

31.

[TpodunakTuka: 4 oCHOBHBIX MeToAA (2
METOJI - OTKa3 OT BCTYILJICHUS B Opak
KPOBHBIX POJICTBEHHUKOB, OTKa3 IIpH
PHCKE HACJIEJACTBCHHOM IMATOJIOTHH).

32,

[Ipodunaktuka: 4 ocHOBHBIX MeToAa (3
METOJ] — IOPOJIOBas TMArHOCTHUKA).

33.

[Ipodunaktuka: 4 ocHOBHbIX MeTOa (4
METOJ1 — YIIPaBJICHUE JEHCTBUEM F€HOB).

34.

Pemenue 3anau.

35.

Pemenue 3anau.

Hroro

35
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3akJIoueHue

HacneactBeHHOCTh Bcerja mpeacTaBisiia co0oil onHO U3  Haubosee
TPYAHOOOBACHUMBIX SIBICHHN B HMCTOpUU. YelIOBEYECTBO, 7O COBPEMEHHOCTH,
HUKOIJIa HE MOTJI0O YIPaBIsATh  HACIHEJACTBEHHOCThIO, TeM Oosiee  ee
pacnpocTpaHeHnto. Ha cerogHsuHui JIeHb MEQUIIMHA JOCTUTJIA BBICOT U CTalla
BBISABJISITH, OOPOTHCS € HACJICJICTBEHHBIMU  OOJIE3HSIMHU, pa3padaThIBaTh
npopuiaakTuky u jedeHue. Ho uneanpHOro pesynpraTa OHa HE CMOXKET JOOUTHCS
HUKOI/Ia, TIOTOMY YTO Ka)KIbIil YEJIOBEK YHUKAJEH, KaKIbld BEAET CBOMl 00pa3
KU3HH, KK MMEET CBOIO MPEIPACHONOKEHHOCTh K JAHHOMY THILY OOJIE3HH.
Kpome 3T0oro, B MUpe HAET CKPELIMBAaHUE Pa3HBIX MOMYJSALHUNA, KOTOPOE TaKkKe
HEONaronpusTHO BIMSIET Ha JalibHEWInee pa3BuTHE. B Hacrosmee Bpems
BBISIBJICHBI U W3YYEHBI Pa3IMYHbIC HAPYIICHUS CIOKHEUIIUX IMPOIIECCOB OOMEHa
BEILIECTB MPU HEKOTOPBIX HACIEJACTBEHHBIX 3a00ieBanusX [19,24], 4To OTKphIBAET
HOBBIE IMYyTH HMX MNPOPUIAKTAKH M JedeHHs. Takum o0pa3oM, COBPEMEHHOE
COCTOSIHUE HAYKH O HACJICICTBEHHBIX U XPOMOCOMHBIX 0OJIE3HSIX HE JaeT HUKAKUX
OCHOBAaHMM 111 0e3y4acTHOro HAOJMIOJEHUS HaJ MPOSIBICHUEM  TSKEINbIX

HACJICACTBCHHBIX ITOPOKOB Y YCJIOBCKA, KaK 3TO UMCJIO MCCTO CIIIC HC TaK JABHO.

N3yyeHne reHeTHKU M HACJIEICTBEHHbBIX 0O0JIE3HEH YenoBeKa — 3TO OJIUH U3
IIEHTPAJBHBIX pa3lieJIOB B Kypce IIKOIbHOM Omosoruu [22]. DTa BakHas TIiaBa
TSDKEJIO JACTCsS ydYalluMCs, HO TP 3TOM OHAa 3aMHTEPECOBBIBACT WX, YTO JAeT
OoJiee yCHenIHOE YCBOCHHME IIKOJIbHOTO Mmatepuana. Tema «HacneacTBeHHbIe
OOJIE3HN YEJIOBEKa» NPHUTOAUTCS B JANbHEHIICH KU3HU MIKOJIHHUKOB. OHa
dbopMuUpyeT TMpeacTaBlIeHHE 00 OCOOCHHOCTAX TEHETUKU U TEPCHEKTHBAX
pa3BUTHS OTOM HAyKW, HACJICICTBEHHBIX OOJIE3HSAX, O TPHUYMHAX HX

BO3HHMKHOBCHU, BO3MOXHOCTIAMHU HX n30eranus u METOAAaMHU HX JICUCHU. 910
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BaYXHO ISl TOTO, YTOOBI IMIKOJBHUKHU MO3HAIU Ce0sl, CTaJu C OTBETCTBEHHOCTHIO,
YB@KEHUEM OTHOCHUTBCS HE TOJIBKO K ceOe, HO U K OKpYKaIoLUM JIOASIM, K
OKpyxaromen cpene. lIporpecc B reHeruke, ¢ OJHOM CTOPOHBI, OTKPBIBAET
IIMPOKUE  MEPCHEKTUBbI B  JICUYEHHWH  TSDKENBIX  HACIHEACTBEHHBIX U
HEHACJIECTBEHHBIX OOJIE3HEM, a C APYrol CTOPOHBI, CTaBUT OOILIECTBO IEpPEx
JUIIOM CEPbE3HBIX MpOOJEM, OT pEUICHUs KOTOPBIX 3aBUCUT HE TOJBKO

(I)I/IBI/I‘—IGCKOG, HO 1 IYXOBHOC 310POBBC YCIIOBCUYCCTBA.
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