I'EHOM JIFOJIUHHU TA METO/IA MOI'0O BUBUEHHS
JIEKLIA 3

Tema: 3mMiHU TeHOMY JIFOAWHU

IInan:
1. MiHJTUBICTD y JIOIUHA
2. Myrarene3 Ta MyTareHu
3. I'eHeTnyHuil TTAp
4. IBuaKICTh MyTyBaHHS T€HOMY JIFOJUHU

1. MiHUBICTh y JTIOAWHU

MIHJIMBICTB 11€ CYKYTTHICTh BIIMIHHOCTEH 32 TI€I0 YU 1HIIOK0 03HAKO MIXK
opraHizMaMH, III0 HAJIEKATh JI0 OTHIECIO Ta TIEKO CaMOi MOIMYJISIIT Y1 BUTY.

MiHnuBICTh — 1€ BJIACTUBICTH JKMBUX OpraHi3MiB HAOyBaTH MPOTSITOM
OHTOTEHE3y HOBUX MOP(0-hYyHKIIOHATBHUX BIACTUBOCTEH Ta o3HaK. I[Iporpec B
PO3YMIHHI IPUYHUH Ta JOKEPET MIHJIMBOCTI y JIIOAWHU OyB JOCATHEHUH 3aBASKU
PO3BUTKY MEMYHOI Ta KJITHIYHOT TeHETUKHU. [ 0JIOBHUM YMHHHKOM, SIKUW BU3HAYAE
PO3BUTOK Oy/b-IKOi O3HAaKW € came TeHOTHIl. HeoOXigHO OIlIHUTH CTYIIHb
OOyMOBIIEHOCTI ~ KUIBKICHUX  XapakTEPUCTUK  OpraHi3My  T'€HETHYHUMU
BIIMIHHOCTSIMU MDDK OCOOMHAaMM YU MIHJIMBICTIO II0 OOyMOBIIEHAa YMHHHUKAMU
cepenoBuina. s KiIbKICHOT OI[IHKM IMX BILUIMBIB aMEePUKAHChKUN reHEeTHK JK.
Jlam 3ampomoHyBaB TEPMIH «CHaaKoBiCTh». CIAIKOBICTh BiIOOpa)xka€ BHECOK
TeHEeTUYHUX YMHHUKIB B (PEHOTHUIIOBUI MPOSIB KOKHOI KOHKPETHOI 03HaKu. Llei
MOKa3HUK Moxke MatH 3HadeHHs Bix 0 1o 1 (Bix 0 mo 100%).

3 momisiy €BOJIIOLIIT BULY PO3PI3HSIOTH JIBa TUITH 010JI0TTYHOT MIHIIUBOCTI —
IpyNOBY MIHJIMBICTh (PI3HUIIO MK MONYJSALISIMU Ta pacamu) Ta 1HIUBITyaIbHY
MIHJIUBICTh (PI3HUIIO MDK OcoOMHamMu B OnmHIM momynsamii). OgHa dYacTuHa
MIHJIMBOCTI IPOSBISETHCS Y BUIVIS/AL Bapiallii O3HAK, 1HIIA BIUIMBAE HA T€HETUYHUN
anapart. Po3pi3HstoTh eHOTHTIOBY, 200 TaKy I110 HE yCTIaAKOBY€ThCSI, TA TCHOTHIIOBY
— CITAJIKOBY MiHJIMBOCTI.

3a (eHOTUNOBOT MIHJIMBOCTI CHAJAKOBUM MaTepiail HE 3MIHIOETHCS. 3MIHU
TOPKAIOTHCS JIUIIE TITBKH O3HAK JIOAMHU Ta BII[6YBaIOTBC}I M1]] BILIMBOM YWHHUKIB
OTOYYIOUOTO CEpEIOBUINA — MEILIKaHHS Ha MEBHIM TEpUTOPII, 11€TH, IHTEHCUBHOCTI
COHSTYHOT pajiiailii Ta IHMKUX. SAKIIo 3a CTyneHeM MPOsIBY 111 3MiHU HE BUXOIATH 32
MeX1 HOPMH, TO TaKi 3MiHM MalOTh Ha3BY MOAU(IKAIHHUX.

CryniHb BapitOBaHHS O3HAKU I BIJIMBOM YMHHUKIB HaBKOJUIIHBOIO
CEpeIOBUINA XapaKTePU3Yy€eThCss HOpMOKO peakiiii. Hopma peakiiii 00yMoBitoe y
AKX MEXaX MOXe 3MIHIOBATHChH O3HAKa IiJl BILUIMBOM YMOB HaBKOJIUIIIHBOTO
CEpelIOBHIIA 32 OJHOTO TOTO caMoro reHoTumy. Hopma peaxiiii He oqHAKOBO ISt
PI3HHUX O3HAK Ta MOXe OyTH IIHPOKOIO YK BY3HKOIO.

By3bka HOpma peakiiii BiracTuBa Ijisi O3HaK (DEHOTUIIOBUM MPOSB SIKUX
NPAaKTUYHO HE 3MIHIOETHCS M1J] BIJIMBOM YMOB HaBKOJHMIIHBOIO CEPEAOBHILA.
Hanpuxknan, koiip ouei.
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[IIupoka HOpMaA peakilii — L€ MMUPIINK 1ana3oH 3MiH y BHUIIaJIKaxX 3MIH
yiuHHUKIB. Hampukiaz, koiip mkipu (MosiBa 3acMaru), Bara JIFOJJUHU, TOIIO.

OpauuM 3 posiBiB MOIU PiKaI1iHOI MIHIMBOCTI € (heHOMEH (hEeHOKOI 1F0OBaHHS,
SIKUH PO3BUBAETHCS IT1/1 BILTMBOM YMHHMKIB HABKOJIUIITHBOTO CepPEI0BHINA. B nesxmx
BUIIAJIKaX HABKOJMIITHE CEPEIOBUIIE TAK BILUIMBAE HA ()EHOTHUII JIFOJIMHH, III0 BOHO
Harajaye Ailo TeHy, SKOTO HACIpaB/l y TeHOMI OCOOMHU HEMAE.

Hampuknan, mncuxidyHe BiJICTaBaHHS JTUTUHU MOXE OyTH BHUKJIMKAHO
BIJICYTHICTIO WOy B JII€TI, @ HE HASBHICTh TCHETUYHOTO 3aXBOPIOBAHHSL.

SABuiie MiHIUBOCTI 3a0e31euye B €BOJIOMINHUX MPOIIecax A1t MPUPOTHOTO
BIIOOPY, @ TOMY Taka MIHJIUBICTh NTOBUHHA OyTH yCHaJKOBaHA JJII MOKJIMBOCTI
PO3IMOBCIOKEHHS (UM HaBNAKU BUIAICHHS) KOPUCHUX (IIKIJIMBHX) 3MIH Y
MO YJIALIISX.

CnankoBa, a00 T€HOTHIIOBA, MIHJIMBICTH IOAUISETHCS HA KUIBKA BH]IIB:
TeHEepaTUBHY Ta COMAaTUYHY, KOMOIHATUBHY Ta MyTallli{HY.

['enepaTBHa TEHOTHIIOBA MIHJIMBICTh — 3MIHH B CIIaJIKOBOMY Matepiaii
ramer.

ComMaTnyHa T€HOTUIOBA MIHJMBICTh — 3MIHM B CIIaJIKOBOMY amapari
COMAaTUYHUX (BETE€TATUBHUX) KIIITHUH.

KombiHaTrBHA MiHJIMBICTh BAHUKAE BHACTIOK BUITaIKOBOT IepeKoMOiHAITI
ajyiesiel B TCHOTHII1 HaIIJIK1B, Y TOPIBHIHHI 3 0aThKIBCHKUMH reHoTunamu. Cami
TeHU NpU LBOMY HE 3MIHIOIOThCA. [{g MIHIMBICTH 3a0e3meuyeThcsl KiTbKoMa
MEXaHI3MaMH: MPOIECy KPOCHHTOBEpY MpPH YTBOPEHHI TaMeT, He3aJIeKHUM
PO3MOIIIOM XPOMOCOM B TaMETH MPHU MEi031, BUTIAIKOBOIO 3yCTPIUYI0 OKPEMHX
rameT. BoHa € roloBHUM JKeperoM reHETUYHOTO Pi3HOMAHITTSI.

2. MyrareHe3 Ta MyTareHu

MyTarenu — 11e¢ YMHHHUKH (P13UYHOTO, XIMIYHOTO 1 010JIOTTYHOrO MOXOKEHHS,
K1 CIPUYUHSIOT, MyTalii. MyTareHu miACHJIIOITh 1HTEHCHUBHICTh MPHUPOIHOL
MyTallii B ICCATKH 1 COTHI pa3iB.

CrninbpHI BIaCTUBOCTI MyTareHiB:

1. VYHiBepcanbHICTh (CHPUYMHIOIOTH MyTallll y BCIX UBUX OpPraHi3Max)

2. HecnpsmoBaHicTh Ail

3. BiacyTHICTb HUKHBOTO MOPOTY MYTAareHHOTO €(EeKTY.

MinimanbHa KibKicTh JIHK, 31aTHA 3MIHIOBATUCH 1 TTPU [TOMY 3YMOBJTIOBATH
nepeOyoBy O3HAKH, HA3WBAE€TbCI MyTOHOM. MyYTOH BIANOBIZA€ OAHIN mapi
KOMILIeMEeHTapHuX Hykieotuais JIHK.

bnu3bko 90% MyTareHiB € KaHIIepOreHaMH (34aTH1 CIIPUYKHIOBATH 3JI0SIKICHI
MYXJIMHY).

MyTtarenu OyBaroTh (hi3UUHI1, XIMIYHI Ta O10JIOTIYHI.

CynepmyTarenu (TepMiH BBiB [.A. Pamomopt) — 11e¢ HaliCHIBHIII MyTarcHH.
BoHu cripuurHIOIOTH OUH 1 TOM caMuil TUTT MyTallii (€TUIeHaMiH, J1eTHUIICYIb]aT,
HITPO30ETHUJICEYOBUHA, HITPO3OMETHJICEUOBHHA, TIEPOKCHT BOAHIO, IIIPHUT TOIIO).

IcHye psig opra”i3miB, siIKi HPOHMKAIOUM B OPraHi3M JIIOJWHU, CTAlOTh
mxepenamu ypaxenus JIHK cBoro xazsiina. Lle Bipycu, OGakrepii, HalimpocTiiii Ta
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reJIbMIHTH. YCTaBJIEHO, IO B POl BUIMAAKIB KMBI BaKIUHU 3 TPUTHIYEHOI
BIPDYJICHTHICTIO 3[1aTHI IHIYyKyBaTH MyTallii. MyTareHHi BIacTHBOCTI MalOTh
TOKCUHU JIEIKUX OPraHi3MiB, 0COOJIMBO IUTICHSBUX TPUOIB, HEMATOIEHHI BIPYCH,
aHTUO10TUKH, a(PIOTOKCUHU, TOPMOHU (MIPUPOJIHI Ta CUHTETUYHI).

KomyTtarenn — 1ie pe4oBWHH, K1 HE 3[AaTHI JO MYyTareHHOI Jii, ajJi¢ BOHH
MOCHUJIIOIOTH JIIF0 MyTareHHUX YMHHUKIB. KoMyTareHoM BBaska€eThCs KO(ETH, sSKuii
BIIJINBA€ HA CIIOHTAHHUN Ta 1HIYKOBAaHUM MyTareHes.

Komyrarenny nir0 MmaioTh Aeski (apMakosoriydi 3acobu (HecTepoiHi,
MpOTHU3aMNAJIbHI MpenapaT — TEMOKCHKaM, JOPHOKCHKAM; Beparnamiji, (eHIuMiH
TOIIIO), TOKCUHU TeIbMIHTIB, JCSIKI PEYOBUHHU, 5IKI BUKOPUCTOBYIOTH Y XapUOBUX
J00aBKax, KOCMETHIIl, MUMHHX 3aco0ax TOIIO.

HasiBHiCTB y cepe1oBHUIIl KOMYTAareH1B MO>KE I1JIBUIILy BaTH HETaTUBH1 €PEKTH
(b13UYHMX, XIMIYHUX, JTIIKAPCHKUX Ta IHIIMX MyTareH1B 3 SKHUMHU KOHTAKTY€ JIFOJMHA.

AHTHMYyTareHu (AUCMyTareH1) — pEYOBUHH, K1 3aXHUIIAIOTH TEHOM JIFOUHH
Bl Jii MyTareHHUX YWHHHKIB, UMM 3HIKYIOTh 4YacTOTy MyTaiiil. BoHu
HEUTpaNi3yloTh MyTareH 1o Horo peakiii 3 monekynoro JJHK a6o ycysaroth
yuikomkens JJHK, 110 3ymMoBiieH1 MyTareHoM.

Binomo monan 500 cronyk, y SKMX JOBEACHO aHTUMYTAreHHHWM BILJIWB.
HaitGinpiry aHTHMyTareHHy mAi0 MawTh [-kapotuH, Bitamiau C, E, A,
nojipeHOoNbHI AaHTUOKCUJIAHTH, SIKI MICTATBCS B 3€JICHOMY 4Yai, IIIOTaMiH,
CEpOTOHIH, pe3epIliH, TiCTaMiH, DIIEePOJ, IMCTUH, IIUCTETH TOIIIO.

AHTHMYyTareHHi BIaCTUBOCTI MalOTh CUPH, COJIONKHIA (O0NTapChKuil ) mepelb,
neTpylika, OlUTOKaYaHHA KalmycTa Ta 1HII, a, TaKOX, JeAKl (PI3MYH1 YMHHUKH,
HampUKJIaJ JSHHE CBITIO.

Jlo yHiBepcaibHUX aHTUMYTAreHiB (OMHAKOBO €()EeKTUBH1 HpoTH aii pamauu
Ta XIMIYHUX MyTareHlB) HaJIeXaTh IUCTEIH, IIUCTaMIH, CEPOTOHIH, J€sK1 BITAMIHH,
iHTepdEepoH, CIIEPMIH TOIIIO.

3. 'eneTnunuu Tsrap

Jlesiki O3HAKM Ta 3aXBOPIOBAHHS JIOAMHU YCIAJKOBYIOTHCS 32 3aKOHAMU
Mennens. MyTaiiii, ki TpU3BOASTH A0 MATOJIOTIYHUX 3MIH y OPraHi3Mi JIFOIMHU
MalTh PI3HY 3JATHICTHh J0 30€peKeHHs y mnomyssiisx. YacTuHa 3 HUX, fKI
BUKJIMKAIOTh JTy’K€ BaKKl MOPYIIEHHS YaCTO CYMPOBOKYIOTHCSI BUCOKMM PiBHEM
JIETAJIIBHOCTI 1€ Mijl Yac BHYTPIIIHbOYTPOOHOIO PO3BUTKY UM y JAUTSIUOMY BIIIL.
[H111, MO0 HE BIUIMBAIOTH CYTTEBO HA JKUTTE3MATHICT, Ta Ha (PEPTUIIBHICTH
YCIaJIKOBYIOTHCSA BiJl TOKOJIIHHS /IO TTOKOJIIHHS MTOCTIHHO. [lesiki perecuBHi aer,
Kl y TOMO3WUTOTHOMY CTaHI 3a0e3MeuyloTh MPOSIB BAXKKHX 3aXBOPIOBaHb Y
reTepO3UroTHOMY CTaH1 HaBMNAKHU HAJAIOTh CBOIM HOCISIM TepeBar y BH)KMBAHHI.
Taki 3MiHM CHAgKOBOrO Marepiajgy TaKOXK MOXYTh PO3MOBCIOIXKYBATUCH Y
MOMYJIAIISIX Ta YCIaJAKOBYBATHCh HAIAJIKaMH. 301IbIITSHHS KIJIBKOCT1 OCOOMH SIKI
HecyThb momiOHi MyTalii BiOyBaeTbCcs JOKHM dYacToTa MyTyBaHHS HE
BPIBHOBAXKYETHCS MPUPOAHUM 1000poM. J{00ip B TaKUX BUIMAIKaX CIPSIMOBAHHNA
NPOTH OCOOMH MATOJIOTTYHUM CTaH SIKUX OOYMOBIIEHHMI HAsIBHICTIO aHOMAJIBHOIO
reHOTUITy. MeHIII TPUCTOCOBaH1 OCOOMHM, SIK1 HECYTh 3MIHEH1 T'€HETUYH1 CTPYKTYpH
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Ta Uil SIKMX BIPOTLAHICTh 3arMHYTH BHACHIAOK MPUPOTHOIO J1000py BHUIIA
CKJIQJIAI0Th TCHETUYHUIN BaHTAX MO YIS,

Pe3ynbraroM Aii T€HETMYHOrO BaHTaXy Yy JIIOJUHU € 30aJaHCOBAHUIA
nojiMop(di3m, JETaNbHICTh Ta 3HMKEHHS 31aTHOCTI JI0 TITOHAPOIKCHHS.

36amancoBaHu M TOMIMOPH13M HOPMYETHCS SIKIITO B IMOIYJISIII JTFOIEH € KiJTbka
TUTIIB ajieJiel OJHOTO TeHY 32 YaCTOTHU HAWMOUIBII PIAKICHOTO 3 HUX HE MEHII HIXK
1%. ITonimopdi3m sikuii hopMyBaBCs MPOTITOM THUCSUOTITh 3a0€31euye reHeTUIHE
PI3HOMAHITTS JIFOAUHHU.

JleTanbHICTh MPOSIBISIETHCA y 3aTMOE raMeT, 3UT0T, EMOPI1OHIB, TIJIOIIB Ta
niteit. binsg 60% 3ammiHeHUX SHIEKTITHH THHYTh Ha PaHHIX CTaIisIX APOOJICHHS,
15% 3apeecTpoBaHMX BariTHOCTEH 3aBepUIyeThCsl BUKUAHEM, KoxkHa 5 3 1000
HOBOHApPO/DKCHUX JIWTHHA TMHE 4epe3 CMaJKOBE 3aXBOproBaHHS. B Hamr yac
TCeHETHYHHUNA BaHTAX JIFOJICHKOI MOIMYJIAII] BKpail BUCOKUIN Ta Ma€ TEHJCHIIIIO JIO
301IBIIICHHSI.

['eHeTnuHMiA TATap — II€ YacTWHA CHAIKOBOI MIHJIMBOCTI MOIMYJISIii, SKa
BU3HAYa€ MOSBY OPraHi3MiB 31 3HMKEHHUMHU MPUCTOCYBAILHUMH O3HaKamu. [lif
TEHETUYHUM TATApeM MOyl pOSyMiIOTB HaKOMMYEHHS MyTalllid y TEeHOMI
nonyJsIii (Jroei), siki MPU3BOAATH JI0 MPOSIBIB PI3HUX Q)opM CIaJIKOBO1 AT OJIOT1.

[eneTnuHMiA TArap BKIOYAE, 3 OTHOIO 00Ky, TaTOJIOT1UHI TeHH1 MyTallii, 5K
Oynu ycnajakoBaHi Bii OaThKiB 1 MpalaThKiB, - CerperamiiiHuil Tsarap, SKIo B
XBOpOOax MPOSIBISIOTHCS PEleCUBHI a00 HeJleTallbHI JOMIHAHTHI MyTallii TeHiB.

3 iHmoro OOKy, MEBHY YAaCTHHY TAraps CTAHOBJISATh HOBI T'e€HI MyTailii
(YHaCHmiIOK MyTareHHOro BIUIMBY HaBKOJHUIIHKOTO cepeaoBuia). BoHu He
BIJICTEXXYIOTBCSL Y BUCXIJHUX IMOKOJIHHSX 1 CTAHOBJISITH MyTaI[IiHUN T€HETUYHUIMA
TArap. 3 IUIMHOM Yacy B HOMYJISIT HAKOTIMYYIOThCS IIK1JJTHBI PELIECUBHI My Tallii,
HOCISIMU SIKHX € T€T€PO3UTOTH.

3rizno 3 maaumu ML.II. JlyOiHiHa, 9acTOTa CHOHTAHHUX T€HHUX MYyTAaIllld
ycranoBieHa y Mekax 107! Ha reHoM Ha HOKOIIHHS. Y T€HOMI JIOIUHU ICHYE
onu3bko 35000 reniB. Po3paxyHku cBimyaTh, mo npubmusHo y 10% mrozpei
BUHUKAIOTh HOBI MyTallii 111 BIJIMBOM YMHHHUKIB HaBKOJIMIITHHOTO CEPEIOBUIIIA.

besymoBHO, uwactora MyTamii Oyae 3HAYHO OUIBLIOI B  YMOBax
AHTPOIIOTCHHOTO 3a0pYIHEHHS HABKOJIMIITHBOTO CEPEIOBUINA, IO MPHU3BENE 0
301ITBIIIEHHS B JIIOJICHKIN MOMYMAIIl KUTBKOCTI BUIAJIKIB CITAJKOBUX aHOMAJIIH Ta
3aXBOPIOBAHb, ICUXIYHUX BIJIXUJIEHb, OHKOJOTIYHUX 3aXBOPIOBAHb.

Koxna monuHa € Hociem gk MiHiMym 10-12 nmpuxoBaHUX MyTallii,
K1 TABUX JI71s1 310poB’s1. B 1ijomy, 3a A. KHycoHoM, Koe]ili€HT MOCTHATAIBHOTO
TeHeTHYHOro Taraps craHoBuTh 0,2, T00TO Yy 20% wieHiB momymsmii iCHye
BIPOTIJIHICTh PO3BUTKY CIIaJKOBUX 3aXBOPIOBAHb.

['eneTnunmii Tsrap COpUYUHSE OC3IUIAHICTH 1 CIOHTaHHI BUKHAHI Ta
MEPTBOHAPOKEHHS, MTPUPOKEHI BaIu PO3BUTKY, PO3YMOBY BIJCTaNliCTh. BiH
BU3HAYAE€ PU3UK TEMOJITHYHOI XBOPOOM HOBOHAPOHKEHHX, TPOSIB HECYMICHOCTI
MaTepi 1 MII0AY 3a HU3KOIO AaHTUTEHIB.

THCK aHTPONIOTCeHHUX YNHHHUKIB CEPEOBHUIIA, 3MIHU B MIKPOCBITI OaKTEPIi 1
BIPYCIB 3yMOBIIOIOThH IMOIIKOPKEHHSI TEHOTUITHUX CTPYKTYp. HakonuueHHs ix B
yMOBax 3HWKEHHS il TPUPOAHOrO J000pY, IO BiIOyBAaETHCS B MOEIHAHHI 3
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TCHETHYHUMH TIEPETBOPEHHSAMH B  TOMNYJAIIAX, CHPUYUHIOE  3HUKEHHS
aJanTaliiHuX MOXJIUBOCTEH, MPUCKOPEHE CTapiHHS, MaHJeMli, MOpPYIIEHHS
BIJITBOPEHHSI MONYJIALIN. Yce 1€ 3yMOBIIIOE OOTPYHTOBaH1 XBHIJIFOBAHHSI, OCKLUIBKH,
3TiIHO 3 KOHIIEMIIi€l0 TeHeTUYHOoro Tsaraps [. Menepa, icHye BiTHOCHO BHICOKA
HeOe3eKa BUPOKCHHS JTIOANHU SIK BUTY.

4. 1IBuaKicTb MyTyBaHHS TEHOMY JIOAUHU

Xoua myTarlis Haiudacriie 1e 3MiHa B mociigoBHocti JIHK, ogaak yacro te
CJIOBO BUKOPHUCTOBYETHCS JJIA MO3HAUEHHs Bapiamii ¢eHotumy. B Oynb-skomy
BUIIAJIKy IIBUJIKICTh MyTyBaHHS — 1€ 4acTOTa 3 SKOIO B MEBHOMY T'eHi (JIOKyCi)
BUHUKAIOTh CIIAJIKOBI 3MIHU 3 PO3paxyHKy Ha T€HOM 3a MOKOJIIHHS (TeHepaiiiro). B
Hall 4ac OUIBIIICTh MyTallli BU3HaYaeThes 3a jgornomororo IIJIP. Taki cydacHi
METOJTY JTO3BOJISIOTH BUSIBUTH HOBI MyTartii. [Ipoekr ['eHoM mronuHm Ha1aB €TaioHHI
MOCJIIIOBHOCTI, SIK1 MOKHA BUKOPUCTATH ISl TOPIBHSIHHS Ta MOIITYKY 3MiH.

Panime ans cnpo0® BU3HAUUTU IIBHAKICTh MYTYBaHHS Yy JIIOAMHU
BUKOPHCTOBYBaJIM OIocepeakoBaHl Metoau. OaHe 3 Mepuux AOCHKEHb AJis
BHU3HAUYEHHS IBUJIKOCTI MyTyBaHHs Oyi10 nposeieHo niciis [pyroi CBITOBOI BIMHH:
MTOPIBHIOBAJIM AITEH, 110 HAPOAMIUCH BiJT 0ATHKIB SIK1 IT1AMTAJIH 1] BILTUB SACPHOIO
O6omMOapayBaHHs B SMOHI1, Ta TITEH, 10 HAPOAUIUCH BiJl 3BUUANHUX JTIOJICH, SIK1 HE
M1/1/1TaBaJIMCh BILIUBY sIIEPHO1 30p0oi. [ 0JI0BHUM METOIOM y IIbOMY JTOCIIKEeHHI OyB
enekTpodopes OiIKiB. Benuka KibKICTh 3MiH y CKJ1a/1i aMiHOKUCIIOT 3MIHIOE PO3MIP
Ta KOH(DIrypaiiro OUIKIB, 1110 MOKHA BUSBUTH I11]1 yac enekTpodopesy. Pesynbrarom
IIOTO JIOCTI/DKCHHS CTaB BHCHOBOK, IO B 000X Tpymax MIBHAKICTh JIOKYC-
crierin (higHOTO My TaIliTHOTO IpoIiecy ckiana mpuonusHo 107, e o3Havae, 1o s
naHoro renetuyHoroiokycy 31 100000 ramet onHa Oyzie MaT MyTailito. 3BICHO, 1110
AKI10 O TOro Yacy icHyBasia TexHoJoris cekBenyBanns JJHK, To 6110 6 BusiBieHO
OUTbIITY KUTBKICTh MyTalliil.

binpmn cydacHi MOCHIIPKEHHS CTBEPKYIOTh, IO IIBUIKICTH MyTYBaHHS
HYKJICOTHIHOI mapu cTraHoBUTh 10 Ha mokosinHsa. Il omiHKa cTOCyeThCs
HEKOIYIOUUX Ta HEPEryJaTOpHUX MOCHII0BHOCTEN HYKJICOTH/IB, sIKI HE MalOTh
(dbenorunoBoro nposiBy. Komyroui Ta peryiasiTopHi AUISIHKH My TYIOTb, CKOPIIII 32 BCE,
3 TaKOO K IIBUJIKICTIO, MPOTE OaraTo MyTalliif 10 yTBOPIOIOTHCS € JIETATbHUM, 1,
came TOMY, HE BUSIBIISIIOTbCS Y HOBOHAPOIKEHUX JITEH.

Pi3HOMaHITHI 1HIII BHUMIPIOBAaHHS IIBUJAKOCTI MYTYBaHHS crenediqyHux
T€HCTHYHMX JIOKYCiB Jal0Th 3HAYeHHs y miana3zoni Mk 10 mo 10° Ha mokyc 3a
nokoJiiHHS. Taka pi3HUI MOke OyTu 0OyMOBJI€HA PI3HUMH YMHHHUKAMH, CEpell
AKUX, PO3MIpU T€Ha, HYKJICOTHAHUM CKJIaJ, KIUIbKICTh IHTPOHIB Ta YacToTa
MOBTOPIOBAJILHUX MOCIIOBHOCTI BcepeauHi abo Oulst reHa. SKIo 3a cepelHto
HIBUAKICTE MpUHHATH 107 Ta MIOMHOKUTH Ha KiJIBKICTh IIap HYKJICOTH/IIB B TCHOMI,
TO BUXOJIUTH 110 KOKHA CTaTeBa KJIITUHA MICTUTH TPUOIM3HO 30 OTHOHYKJICOTHTHUX
MyTaIliii, TOOTO KOKHA T TUHA HAPOIKY€ETHCS 3 TPUOIM3HO 60 HOBUMH MY TalliSIMHL.
binbmiicts nux Mytaimid OymyTh HEHUTpaIbHUMHM Ta HE OyayTh BUSIBISITUCS Y
dbenoturi, IpoTe K1 MOKYyTh 0OYMOBUTH BaJ1 Ta aHOMaJIii PO3BUTKY ab0 MOsIBY
TE€HETHYHOTO 3aXBOPIOBAHHSL.



