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e MyTareHbl — XMMHU4yeckmne n pusnveckme akTopsbl, Bbi3biBaloLLMe HACEACTBEHHbIE
N3MEHEHNA — MyTaumnu. BnepBble NCKYCCTBEHHbIE MyTaLMKU NOMYyYeHbl B 1925
roay . A. HagcoHom n [. C. DununnoBeIM Y OPOXKeU AeNCcTBNEM paanoaKkTUBHOIO
n3nyyeHus pagusa; B 1927 roay . Ménnep nony4un myTtaymm
y Apo30douIibl AEUCTBUEM PEHTIEHOBCKUX NTy4en. CNoCOBHOCTb XUMUYECKNX
BELLEeCTB Bbl3blBaTb MyTauun(gencTsMem noga Ha ,El,pO3OCbI/IJ'IbI) oTkpbiTa L. A. Panonoptom. ¥
ocoben Myx, pasBUBLLUNXCSA U3 3TUX NIUMNHOK, YacTOoTa MyTaLU OKa3anack B HECKOMBKO pas
BblLLE, YEM Y KOHTPOJbHbIX HACEKOMbIX.
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* [1pNYnHON BO3HUKHOBEHNSA 9HOO2EHHKLIX Mymauuu ABNAKTCA onpeaerieHHbIe
OCODEHHOCTM CaMOro opraHm3amMa YenoBeKka, KOTopble MPOBOLUPYIOT
N3MeHeHns HacneacTtBeHHoro marepuana. OaHMM U3 SHOOreHHbIX PakTopPOoB,
npegpacnonaratowmx K BO3HUKHOBEHUIO MyTaLUn, ABASETCHA BO3pacT
Yyenoseka. [laBHO yCTaHOBMEHO, YTO YEM CTapLUe XeHLLNHA, TEM BbILLE PUCK
poXaeHus y Hee pebeHKa C NaTtonorMyeckuMm N3MeHEHNAMUN XPOMOCOM. Tak,
cuHgpom [layHa (Tpucomma no 21-U XpoMocoMe) AuarHoCTUpyeTcs B CpeaHEM
y ogHoro n3 700 HoBOPOXXAEHHbIX. B TO e Bpems 3To 3aborneBaHune
onpenenseTcs ToNbKo y ogHoro u3 1 800 geten 20-NneTHUX matepen. Ho yxe y
40-NETHUX XEHLLUWH NPUMepPHO 1% HOBOPOXAEHHLIX UMEKT cMHApom HayHa.
PesynbraTel NnabopaTtopHbIX UCCnegoBaHUM MNoKasbIiBaKoT, YTO Y KaXXaoro 5-ro
pebeHKa, poamnBLLEroCcHd OT MaTepen Bo3pacTa 43 NneT, BbiABAETCS
XpOMOCOMHag natosiormns. Kpome toro, atn 3aboneBaHus Yalle
PErMCTPUPYIOTCSA B NMOTOMCTBE OYEHb OHbIX XXEHLLUMH (MOonoXe 18 neT) u
MY>XYNH CTapLue 55 ner.






CHNUHAPOM AAYHA




Cungpom HIEPEHIEBCKOI'O-TEPHEPA

KpblnoBuaHasi JInMcpaTyeckuin oTéx
cKnajka Ha wwee CTOnMbI




» OK302€HHbIE MymaaeHbl — 3TO (PaKTOPbl BHELLUHEW CPebl, KOTOPbIE MOy T
Bbl3BaTb U3MEHEHME HacneaCcTBEHHbIX CTPYKTYP. K HUM OTHOCATCH
donanyeckume, xumnyeckme n bmonormdeckne Bo3genNCTBnA. K30reHHbIe
drakTopbl MPOBOLNPYIOT BO3HMKHOBEHVE TaK Ha3blBAEMbIX
MHOYUNPOBAHHbI E> 5l L
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« K gbusuvyeckum dpakTopam OTHOCATCA: MOHU3UPYIOLLIEE FaMMa-
N3ny4yeHne, pagnoakTMBHOE, Na3epHoe, yrsTpamuoneToBoe N PEHTIEH-
n3ny4yeHmne: YpesmepHo BbICOKas U1 HU3Kaqa Temnepartypa. Hacrora
MyTauuin Noa, BO3OENCTBMEM paduaLnum 3aBUCUT OT TUna obnyvyeHuss, ero
0o3bl. [axe odeHb HeDOSbLUAA [03a U3MyYeHUs MPOBOLMPYET MyTaLnu,
KONMMYEeCTBO KOTOPbIX BO3pacTaeT NpAMO NpornopLnoHansHO go3se.
Pagnauymsa nposBoumpyeT MyTaunm Kak B COMaTUYECKUX, TaK U B MOSIOBbIX
krnetkax. ['lpy aToM 0CODEHHO XapaKTEPHO NOBPEXAEHUE CTPYKTYPbI XPO
MOCOM, XOTSl BO3MOXHO U U3SMEHEHUE reHa. IcTouHnkamu pa
OVaLUnoHHOro obny4yeHuns ABNATCS U ECTECTBEHHbLIN OOH (KOCMUYECKUE
nyyu, pagnoakTUBHbIE 3NEMEHTbLI 3EMHOU KOPbI), 1 UCKYCCTBEHHO
co3[aHHble TEXHONOMMM B MeEAULMHE, aTOMHOWU 3HEPIrETUKE,
NPOMBbILLSIEHHOCTU, BOEHHOM [Ene.



» [lo3a ecTtecTBeHHOW pagmauuu,
KOTOPYIO MosiyyaeT YernoBek, 3aBUCUT OT
BbICOTbI HaJ, YPOBHEM MOpS,

reorpadM4ecKom 30HbI €ro PR

npoXxuBaHua. 3a 30 NeT oHa B CpegHEM et

COoCTaBuT oKkomno 4 POM. : \
* C NCKYCCTBEHHO CO34aHHbIMU

NCTOYHMKaMM 0bnyYyeHuna nogm Jyawe
BCEro cTankmparTcs Npu MeanuLMHCKOM
obcriegoBaHum 1 Tepanun. YMEHbLUINTb
MyTareHHbIW PUCK 3TUX Npoueayp
NO3BOSINUT CTPOrMN KOHTPOSIb NOKa3aHumn
K UCCNneaoBaHuIo N NIEYEHNIO,
NCNONb30BaHNE 3aLLUUTHbIX
BO3MOXHOCTEMN,
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« K Xxumuyeckum mytareHam OTHOCSATCHA CUIbHbIE OKUCTTUTESN U
BOCCTAHOBUTENU-HUTPATLI, NECTULMALI, NPOAYKTbI NepepaboTkn HedTn,
TabayHble n3genuns, MHorme nuileBble 4obaBKK, ieKapCTBEHHbIE NpPenaparhl,
opraHn4yeckune pacTtesopuTenu. ATUNEHMMNUHOBbLIE COEANHEHUS, 3(PUPLI
METUNCYSIbPOHOBLIX KNCOT 0briagatoT caMbiM CUSTbHBIM MYyTareHHbIM
cBoncTBOM. IaMeHeHne HacneaCTBEHHbIX CTPYKTYP MOTYT Bbi3blBaTb KUCMOTHI,
CAUPTbI, COMN, LMKNUYEeCKne coeauHeHuns, Tskenole metansbl. MytareHHble
CBOMCTBA B 9KCNEPUMEHTE Dbl NOKasaHbl 1 AN TakMX YacTo UCMOSIb3YEMbIX
B ObITY BELWECTB, Kak KODEUH N KOHCEPBAHTLI HUTPaTbl. Konm4ecTso
MYyTareHHbIX XMMNUYECKMUX COEAUHEHUN, C KOTOPbIMW KOHTaKTUPYET YENOBEK,
NOCTOSIHHO BO3pacTaeT. XMUYECKNe MyTareHbl MOryT HapyLlaTtb AefleHne
KIETOK, NPMBOAS K UBMEHEHUIO COCTaBa UMnn CTPYKTYPbl XPOMOCOM, a Takke
Bbl3blBaTb M3MEHEHUA reHOoB. B pe3ynbsraTe Takoro BO34eNCTBUSA KIETKa MOXXET
MO0 NOrmdHYTb, INOO BOZHUKHET MyTaLmS.



NHCTUTYTE SKcnepumeHTanbHon dnonoruu, kotopbiM pykosoamnn H.K.KonbLoB , N0 ero npeanoxeHuto
NCKanu XMMmn4yeckne coenHeHnd - MyTtareHsbl. [lepBble CUNbHbIE XUMUYECKNE MyTareHsbl (opmanbaermug v
apyrue Beulectsa) 6binv HangeHol .A.PannonopTtom B 1940 r. Ho 3Tn gaHHble He Obinn onybriMKoBaHb!,
Tak kak PannonopT B MioHe 1941 r. ywien obpoBosbLem Ha poHT. OH onybrvkoBan cBov pesyrbratbl
TONbKO B 1946 1. A B 1948 I. 3TV paboTbl ObiNM NpekpalLeHbl Mocs1e Toro, Kak K PyKOBOACTBY B COBETCKOM
6uonorven npuwenI.O.J1bICEHKO , CHUTABLUNW FTEHETUKY BPEeaHOM 6yp>|<ya3H0|/| Haykowu. B TOM e 1946 T.
nosisunach paboTta aHrmnnuckmnx ydeHboix Llapnottel Ayapbax n [bk.PobcoHa , B KOTOpOW OnMUChIBanoch

CUNbHOE MyTareHHoe AencTBMe unputa (oTpaBnsAoLLEro BelecTBa). ATO eLle OAUH NPUMEP NOYTH
OOHOBPEMEHHbIX Hay4YHbIX OTKPbITUA.




B panbHenwem 66110 OTKPbITO MHO>XECTBO O4EHb CUJIbHbIX XUMWUYECKUX
MYTareHoB, a TakKXe NnoKa3aHO MyTareHHoe ONENCTBUE MHOIMX XUMUYECKUX
coeMHEHUN, KOTOpPbI€ UCMNOJ1b3YHTCA B MPOMbILLIIEHHOCTU U B CEJIbCKOM
XO3ANCTBE. MyTaFeHaMI/I OKa3aJ1NCb ABYOKUCbL CEPbIl , OKNCb a430Ta N d30TUCTAA

KUCNOTA , HUTPpAaThl , MHOTME NecTuumnabl , bopmManbaernabl , XJ10podopM
coeanHeHNs CBMHLA UPTYTU U T.4. Bcero cenvyac n3BecTHo okosio 3000

MyTareHoB, 60NbLUMHCTBO KOTOPbIX MCKYCCTBEHHO CO34aHO0 NoabMI.
MyTareHamu okasanucb MHOTME PacTBOPUTENN, KpacUTEMNN,
ne3nHdnumpyroLLIne BeLWEeCcTBa, BELLLECTBA ANS TYLUEeHUA NnaMeHun, BELLECTBa,
cofepxallmecs B BbIXMOMHbIX ra3ax aBTOMOOUIIEN, HEKOTOPbIE KOHCEPBAHTHLI U

ap.




 [lecTnunabl — 3TO KpanHe A00BUTLIE BELLECTBA, pacnbifsgeMble Ha
nonsix Ans 3aWwnTbl paCTEHUN OT BpeauTenen, pasnmnyHbIX
3aboneBaHNN N COPHG o
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1.B nepBytro o4epeb OHN MOTYT MNMOCTYMNaTb C HEMbITbIMU CbpyKTaMl/I N OBOLLAaMW, TO €eCTb HENOCPEOCTBEHHO.

2. Mpw 3noynotpebneHny nectTuumaamMm BO BpEMSA POCTa 3ePHOBbIX KYMbTYP, YacTb A00B NPOHUKAET B 3€PHA 1
CTaHOBUTCSA €ro YacTbto, Npu yNnoTpebneHnn NpoayKToB NOMyYeHHbIX C TakUX NOfEN BO3HUKAET NOCTOSAHHOE
OTpaBneHne, HapyLLaeTCa eCTECTBEHHAs 3aLUMTa OpraH1M3Ma, BO3HUKAT MyTaLun (pakoBbIe Onyxonu).

3. Tak e npu cMblBaHMMN NECTULINAOB C NIUCTLEB N CTEONEN pacTEHUIA, OHX NonNagaroT B NO4BY, rae U
BCaCbIBAKOTCA 3NaKOBbIMU KynbTypamu. B 3epHe HakannuBaeTcsi AOBOSIbHO B60MbLLIOE KONMYECTBO SAa Ans
OTpaBrieHus, OT Yero B NOCreaCTBUM U CTpadaeT HacerneHne (No3ToMy pacnbifieHne NecTUUnaoB fyylle He
NPOBOANTb B CE30H 0XOEN).

4. HekoTopble nectuumabl, NPUMEHEHHbIE PAOOM C PEKaMM 1 03EpamMu, Bbi3bIBaKOT 3apakeHne Boab|,
BCNeACTBUE Yero NpoucxoanT nopaxxeHue pblbbl U rpyHTOBLIX BoA. KoTopbie npy ynoTpebneHne B ULy
BbI3bIBAOT OTPaBEHNE YenoBeKa, CKannmMBatTCs B OpraHM3Me, NoApbIiBatoT 340POBLE.



» buonozau4vyeckumu myTareHamMu ABnaTCA HEKOTOPbIEe BUPYCHI (Fpumm,
kopb, CT'1L, KpacHyxa, KneweBomn aHuedanuT 1 T.4.), NPOAYKTH
oOMeHa BELECTB U aHTUIEHbl HEKOTOPbLIX MUKPOBOOoB. OKomno 20 BUAOB
BMPYCOB Bbl3blBaOT MyTaLWUN Y pasHbIX BUAOB XUBbIX OpraHM3MOoB.
MyTareHHbIM1 CBOUCTBaMn 0bragaroT Takke HEKOTOPbIE BaKLUHbI,
CbIBOPOTKU, FOPMOHBbI.



e Tannaomuna — cegatBHOE CHOTBOPHOE fIEKAPCTBEHHOE CPEACTRBO,
nony4ymsLUee LWMPOKYI N3BECTHOCTbL U3-3a CBOEW TEPAaTOreHHOCTH, Mocre Toro,
KaK Obl10 yCTaHOBMNEHO, YTO B nepuog ¢ 1956 no 1962 rofbl B pAae cTpaH Mupa
POAMNNOCL MO pa3HbIM noacyeTam ot 8000 Ao 12 000 AeTewn C BPOXXAEHHBIMU
ypoactBamu, 00yCrnoBreHHbIMU TEM, YTO MaTepPuU NPUHMManu npenaparsbl
TanuaomMmunga BO BpeEMS 6epeMeHHOCTl/I. TanngomuaooBaga Tparegusa 3actaBuna
MHOrne CTpaHbl NepecMOTPETb CYLLECTBYOLLYIO NPaKTUKy NUUeH3npoBaHUA

NeKapCTBEHHbIX CPEACTB, Y>KECTOUYMB TPeOOBaHUA K NMULIEH3NPYEMbIM
npenaparam.




 [loBpexaeHusi nnoga, Bbi3BaHHble TaNMOAOMMNOOM, KacaloTCHa CaMblX pa3HOOOpasHbIX
yacTteun Tena. Cpeaun Hamboriee pacnpoCcTpaHEHHbIX BHELLIHUX NPOSIBNEHUA BbIAENAOTCA
OedoeKkTbl NN OTCYTCTBUE BEPXHUX UMN HUXKHUX KOHEYHOCTEN, OTCYTCTBUE YLLHbIX
PaAKOBWH, AedeKTbI rnas 1 MUMUYeCcKkon MycKyrnaTypbl. Kpome Toro, Tanumgomma BrnnsaeT
Ha o OpMNpPOBaAHME BHYTPEHHMX OPraHOB, pa3pyLmTeENnbHbIM 0OpasomM AeUCTBYS
Ha cepAle, NeYeHb, MOYKU, NULLIEBAPUTENBLHYIO M MOYENONOBY CUCTEMBI, A TAKXKe
MOXET NPUBOANTL B OTAENbHbLIX CIy4Yaax K poXXaeHUo AeTen C OTKNOHEHUAMU B
YMCTBEHHOM pa3BUTUN, anunencueun, aytmsmom. dedektbi KOHEHHOCTEN HOCAT
Ha3BaHUA poKkoMenuna n amenmsa (4OCNOBHbIN NEPEBOA C AaTUHCKOro A3blka 3TO
«THONIeHbS KOHEYHOCTb» U «OTCYTCTBUE KOHEYHOCTU» COOTBETCTBEHHO), KOTOPLIE
NPOSABNAKTCA B vae HEKOero nono6m;| THONEHbUX NacT BMECTO KOHEYHOCTU Unm
np e




«Mosi muccusi — amo rnomoyb rIt00sIM Haumu ceou
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