Ilneta onss KOCMOHABTOB




Anna Ky3Henosa

JInera qJs1 KOCMOHABTOB

«Hay4yHasa KkHUra»

2013



Kysnenosa A. E.

Huera nis kocMoHaBTOB / A. E. Ky3HenoBa — «Hayunast kHura»,
2013

Kax b1t BTopoil peOeHOK Ha Borpoc «KeM Thl Xouellb ObITh?» TOpIO OTBEYAeT:
«KocmonaeTom!». Ho ocyIecTBISIOT CBOIO MeUTy — eMHHMIIBL. Benpb k
IpeACTaBUTEISIM STOM MPoheCCHH MPEIbABIISIOTCS OUeHb CTPOTrre TPeOOBAHUS:
MIOMKMO BBICOKOTO YPOBHS MHTEJIEKTYaJIbHOIO pa3BUTHsI, KOCMOHABT JOJIKEH
o0naath Oe3yNpPevYHbIM 3I0POBbeM, KaK (DU3MUECKUM, TaK U IICUXUYECKUM;
SMOIIMOHAIBHON CTAOMIBHOCTBIO Y IIPOYMMU Ka4eCTBAMU, HEOOXOMUMBIMU JIJIsT
JUTATEJIBHOTO TPeObIBAHUS B 3aMKHYTOM O€3BO3IYIITHOM IIPOCTPAHCTBE, B Pa3JiyKe
¢ OJIM3KUMU.

© Kyznenosa A. E., 2013
© Hayunas kawura, 2013



A. E. Ky3nenoBa. «Jluera 111 KOCMOHABTOB»

Baenenne
JKuthb 4T008I €CTH?
benku

Kupbt
VrieBoabt
Buramunbt
Burammu Bl
Burtamun B6
Burtamun B12
Butamun C
Burammu A
Buramnn E
Buramunu D

MuHepasibHbIE BEIEeCTBA

Kanpuumin
Keneso
Kamuit
dochop

Coaep:xanue

KoHer| 03HaKOMHTEBHOTO (hparMeHTa.

[csBEN o)

11
12
13
14
15
16
17
18
19
19
20
21
22
23



A. E. Ky3nenoBa. «Jluera 111 KOCMOHABTOB»

Aana Ky3nenmoBa
Jlnera njss KOCMOHABTOB

Bce npasa 3auwuwienvl. Huxakas uacmo 31eKmMpOoHHOU 8epCULL 3MOLL KHUZU He MOXMcem Oblmb
B0CNPOU38e0eHA 8 KaKoli Obl Mo HU ObLA0 hopMe U KAKUMU Obl MO HU ObLAO CPEOCBAMU, BKAHOUAS
pasmewjerue 6 cemu MHmeprem u 6 KOpnopamueHuix cemsix, OAs YACMHO20 U NYONUUHO20 UCNONB3O-
8aHUS 0€3 NUCbMEHHO20 PA3PeUteHUsl BAA0eNbUA ABIMOPCKUX NPAB.
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BBenenne

Kasx b1t BTopoit pebeHok Ha Bornpoc «KeM Tl xo4ens ObITh?» ropo otBevaeT: «Kocmonas-
ToM!». Ho ocy1iecTBIISAIOT CBOIO MEUTY — €AMHULIBL. Bepb K nmpecraBuTensm 3Toi npogeccuu npeab-
SBJISIIOTCSL OYEHb CTPOTrMe TPeOOBAHUSA: IOMUMO BBICOKOTO YPOBHSI MHTEJUIEKTYAJIbHOTO PA3BUTHS,
KOCMOHABT JIOJIKEH 00J1a1aTh O€3yNPeyHbIM 37I0POBbEM, KaK (PU3UIECKIM, TaK ¥ ICUXUIECKIM; 3MO-
IMOHAJIBHOM CTaOWIIBHOCTBIO M TPOYMMH KaueCTBaMU, HEOOXOAMMBIMU TSI JUTUTEJIFHOTO TpeObIBa-
HUS B 3aMKHYTOM O€3BO3YILIHOM ITPOCTPAHCTBE, B Pa3iIyKe ¢ OIM3KUMHU.

Kax u Bce npocdeccun, 1 gaxe B 60sblIel cTeneHu, Npogeccrs 3Be3/10111aBaTelisi IMEeT CBOU
U3AepKKU. Beap Harpy3ku, KOTOPbIM MOJABEPraloTCcs 3TU JIOAH, CTOAT €Ba-e/lBa Ha IPaHU MOCHIIb-
HOT'O, M 3TO HE MOXXET HE OTPa3UThCs HAa COCTOSIHUM YeIOBEYeCKOro opraHusMma. He 3ps ke «rmen-
CHOHHAs» )KU3Hb KOCMOHABTA HAYMHAETCS] HAMHOTO PaHbIIIEe, YeM Y JIIOJIEH C «3eMHBIM» POIOM Aesl-
TEJIBHOCTH. V1 MaJIo KTO M3 aCTPOJIETYNKOB YXOIUT Ha 3aCITyKEHHBIN OT/IBIX C TAKMM e Oe3yPeUHbIM
30POBbEM, KAKOE MO3BOJIMJIO MM BBIITH Ha CTapT Kapbepbl. Pe3koe n3MeHeHne OKpyKaloIux ycio-
BUI1, OTCYTCTBHE 3€MHOI0 MPUTSKEHHUs], 3aMKHYTOE MTPOCTPAHCTBO, MAJIONIO/IBMKHBIA 00pa3 KU3HU
Y MHOTME JIpyrve HeraTuBHble (DAKTOPbl CTAHOBATCS MPUUYMHOW PA3BUTUS TaKUX MPOdeCcCHOHaIb-
HbIX 3200JIeBaHUI KaK T'MIIEPTOHUS, PaJUKYJIUT, OCTEONOPO3, KeCCOHHas Oone3Hb U np. COBOKYI-
HOCTb 3THX OOCTOSITE/ILCTB, €CTECTBEHHO, BBI3BIBAET COOM B pabOTEe MMMYHHOW CHCTEMBI, OCTIa0MsIs
3aIUTHBIC CUJIB OPraHM3Ma, CHUKasl OOIIMIA TOHYC. A MHOT'O JIM MBI 3HaeM O BO3JIEHCTBUH Ha Opra-
HU3M YeJIOBeKa MarHUTHBIX U paJUallMOHHBIX M3JIyYeHUI KOCMUUYecKoro npocrpaHcrtsa? Tak yro,
HECMOTP# Ha TO, YTO Ipocdeccus 3Be3/101eTUMKA YaCTO OKyTaHa OPeoJIOM TallHbl U POMAHTHUKH, AEJIO0
3TO BechbMa HeJierkoe 1 HebezonacHoe. I1pu 3ToM KOCMOHABTBI OCTAIOTCS TAKMMU XKe JTIOAbMH, KaK Mbl
C BaMH, ¥ UM TaK e MPHCYIIH BCe YeTOBEUYECKHE CIA00CTH: MHOTA TAK XOUETCs] HAPYIIUTh PEXUM
JMETy, TeM OoJiee YTO MOCTOSIHHBIE 3aIIPEThl M OrPAHMUYEHU S MOTYT CITPOBOLIMPOBATh HEPBHBIE CPBIBbI
u gaxe aenpeccuio. Ho ecim B 0ObIYHON KM3HH MOTPEITHOCTH MUTAHUsI (HE3HAUMTEIIbHbIE) HEe SIBJISI-
I0TCSI KaTacTPO(PHMUECKUMH, TO aCTPOHABTHI MOTYT MOIUIATUTHLCS 32 CBOM CJ1a00CTH MPOQIPUTOIHO-
cThio. /111 TOro 4T0OBI MOMOYL KOCMOHABTaM 3((PEKTUBHO U 0e300/1€3HEHHO CIIPABUTHCS C Pe3yJIb-
TaTaMM CBOMX CJIa0OCTEel, B YaCTHOCTHU, N30aBUTHCS OT JIMIIIHETO Beca, HAOPAHHOTO BO BHETIOJIETHOE
BpeMsI ITPY HapyLIEHUH PexXrMa MUTaHUs], CIIELMAIUCTBI pa3paboTalii CleUaIbHbIA PaloH, MOJTy-
YMBLIMI Ha3BaHUE «JlpeTa aMeprMKaHCKUX aCTPOHABTOB». B KOPOTKMI MPOMEKYTOK BPEMEHHU Ieo-
rpacuyecKas HalpaBJEHHOCTb JUETHI (aMepUKaHCKast) cTajla OECCMBICIIEHHOH, TaK KaK 3Ta CUCTEMa
NUTaHKS TONyYKiIa MPU3HAHKE BO BCEX CTpaHAaX MHpa M IepecTana ObITh MPUBUIIETHEH TpPYKEeHHU-
KOB KocMoca. B Haiueil cTpaHe oHa M3BECTHa MOJ, HAa3BaHUSMU «KPEeMJIEBCKas JUeTa», «OUKOBas
JIMETa», «IUEeTa M0 CTOMMOCTH MPOAYKTOB», «TallHasl IMeTa TOJIUTUKOB». OO OCHOBHBIX MpaBHJIaX
TAaKOW CHCTEMBbI IUTAHUsI Mbl ¥ TIOTOBOPUM B KHHTE. M, KOHEYHO, paCCMOTPHUM €€ B CBSI3U C 00pa3oM
’KHU3HU KOCMOHABTOB.
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2KuTh 4TO00OBI eCTh?

Ku3Hp moboro yenoBeka Gojiee 4eM Ha MOJOBUHY COCTOMT M3 MPHUBBIYHBIX €], KOTOPbIE B
pe3ynbTare 3Toi OOBIIEHHOCTH, KaK MPaBUJIO, TEPSIIOT CBOIO 3HAYMMOCTh. HO TOJIBKO 10 OBl — 0
BpeMeHH. VIMEeHHO O TOro MOMeHTa, PO KOTOPbI MYyAPHI PYCCKHMI HApO[ MpUayMall 3a0aBHYIO
MIOrOBOPKY C ’KapeHbIM NETYXOM B ITIaBHOH posiu. MbI ITpockinaeMcsi, YMCTuM 3yObl. PasBe mbl 3a1y-
MBIBaEMC$1 €KEHEBHO, HAIIPUMEp, O Kapuece, eCIi HallK 3yObl B 1oHoM nopsake? Bpsn . Cko-
pee, coBepllaeM NMPHUBbIYHBINA pUTyas aBToMaTndecku. Ho Kyza aeBaercs Hall aBTOMarus3M, eciv B
CUJTy KaKUX-JIMOO MPUYMH MOJIOCTh pTa Tpedyer ocodoro yxoma. TyT ke BO3HHMKAET MOTPEOHOCTD
nojo0parh 0co0yIo MacTy, 4yA0-LIEeTKY, HOJOCKaTh OHUM CPEJICTBOM, IOTOM JIPYTHM... U JaJiblle
1o Hapacratwoieil. Tak ke Mbl OTHOCUMCSI K cBoeMy IuTaHuIo. [Toka yesnoBek 310pOB, SHEPruyueH
Y €ro NMIIEeBapUTEIbHbIA TPAKT padOTaeT KaK 4achl, K ele NpelbsIBIIseTcss MUHUMYM TpeOOBaHUil
— ObLTO OBl BKYCHO M CBITHO. HO B CKOpOM BpeMeHH B pe3yJbTaTe TAKOTO OTHOIIEHHS K OfHOH M3
COCTaBJISIOUIMX HAllel >KU3HU — MUTAHUIO — Y MHOTUX HAYMHAETCS HOBBIN KM3HEHHBIN MEPUON, a
MMEHHO nepuoji 60pbOBbI 3a CBOE 3/10pOBbe. Belb OpraHn3M — He OTJIakeHHBIN aBTOMAT, XOTs JII0OOM
MEXaHU3M TpH HEOPEKHOM K HEMY OTHOILIEHHH OTKa3bIBaeTcs paboTarh. YTO yXk TOBOPUTH O TAKOM
CJIO)KHOM U XPYITKOM «MEXaHU3Me» Kak yesioBeK. HeMbIcIMMON CTOMMOCTH JIEKapCTBa, MPOLIEAYPbI,
OTHUMAIOIIIME JParolieHHOe BpeMsi, CKBEpPHOE CaMOYyBCTBHE — B[ JI KOTO 00payloT TaKue Tiep-
criekTuBbl. HO 3T0, yBBI, Kak miacuT bubmms — «Bpemsi coOupaTh KaMHW». A Bejib JJIsI TOTO YTOOBI
n30ekaTh ITUX HENPUATHOCTEW, HE HYKHO MPUKJIAJbIBaTh KaKUX-TO OCOOBIX ycuiuil. ParoHass-
HOE MUTAHKUE U 3/I0POBBI 00pa3 KMU3HU — BOT OCHOBHBIE COCTABJISIOLIME KPETIKOrO 310pPOBbs U A0JI-
rosietust. Ho 4To BKTIOYaeT B ceOsl MOHATHE «IIPaBIJIbHOE, WM PAllMOHAIBbHOE, TUTaHue»? Y MHO-
TUX JIIOJIEH 9TOT TEPMHMH aCCOLIMUPYETCS] CO BCEMU MBICIMMBIMUA ¥ HEMBICIMMBIMU OI' PAHUYEHUAMU
u 3anperamu. Ho 3Ta Touka 3peHMs Jajeka oT MCTUMHBL. B mepBylo ouepep MpaBUIIBHOE MHUTAHUE
1ojipa3syMeBaeT oOecreyeHre opraHu3Ma BceMH HeOOXOAUMBIMU €My 17151 TIOJTHOLIEHHOW KU3Hees-
TEJIbHOCTH MUTATEIbHBIMA KOMIIOHEHTaMU. VX KOJIMYeCTBO 3aBUCHUT OT I0JIa YeJI0BEKa, ero BO3pacTa,
XapakTepa TpyJa, KIMMaTHYecKuX yCJIOBUM U Ap. K OCHOBHBIM NMIIEBBIM BelleCTBaM (KOMIIOHEH-
TaM) OTHOCATCS O€JIKH, KUPBbI, YIJIEBO/Ibl, BATAMUHbBI U MUHEpaJIbHbIE BEIIECTBA.



A. E. Ky3nenoBa. «Jluera 111 KOCMOHABTOB»

Bbeakn

IMo cBoeii BaXKHOCTH AJIs1 OpraHM3Ma Ha NIepBOM MecTe CTosT Oenku. OHM y4acTBYIOT MOYTH
BO BCEX (PM3MOJIOTMYECKUX IPOLIeccax: B OCTPOSHUU U OOHOBJIEHUH KJIETOK M TKaHEH, B CHHTE3e
TOPMOHOB, F'€éMOITIOOMHA KPOBH U T. [I.

Besnku He HaKaIUIMBAIOTCS B OpraHru3Me J1axe MPU U30BITOYHOM MOCTYIUIEHUH. DTO MOXKET MpO-
MCXOZIUTH TOJIBKO B CITy4yae HapylIieHHst OeJIKOBOro 0OMeHa. DTH MUIIEBbIE IEMEHTbHI COCTOSIT U3 AMHU-
HOKHCJIOT, COYeTaHNe KOTOPBIX M 00pasyeT OeKH, pa3HOOOpa3HbIe TI0 CBOEMY COCTaBY M CBOWCTBAM.

Kak mpaBmiio, MOJHOLEHHBIMU O€JKaMU CUYMTAIOTCA O€NKHM JKMBOTHOTO IPOHMCXOKIICHUS,
cofepXariyecs B Msice, pploe, TBOpOre, MOJIOKE U JIpyrX MPOIyKTax. PacTuTensHblil 6eloK B 60J1b-
IMX KOJIMYECTBAX COAEPKUTCS B rOpoxe, (pacosu, rpedke u Ip.
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Kupsbl

ParonanpHOe nuTaHKE MpeAronaraeT JA0CTaTOYHOE KOJIWYECTBO KMPOB B CYTOYHOM palld-
oHe. HegocraTtok 3TUX BEIIECTB HETaTUBHO CKa3bIBAETCS Ha JEATENIbHOCTU LEHTPAJIbHOW HEPBHOU
CHCTEMBI, OCNIA0NIsAET 3alIUTHBIE CHJIbl OPraHu3Ma, NPUBOIUT K (PYHKIIMOHATIBHBIM HApPYIICHUSM B
HeM. M30bITOuHOe MoTpedeHne Kupa CTAaHOBUTCS MPUYMHON HapyIIeHWs] OOMEHHBIX MPOIIECCOB,
pa3BUTHs 3200JIEBaHUI NIEYEHN M CEPIIeYHO-COCYAUCTOI cucteMbl. Kpome Toro, 6e3 nocrtatouHoro
KOJIMYECTBA )KMPOB HEBO3MOXHO YCBOEHHE HEKOTOPbIX BUTAMMHOB (BUTaMUHBI A, D), 4TO TOXE
HeOJIaronpusATHO CKa3bIBAETCSl HA OOIIEM COCTOSTHUU.

XVMUYECKHUI COCTaB KMPOB BKJIIOYAET B ceOs1 INIMIIEPUH U KUPHBIE KUCIOTH — HACHIIIIEHHBIE 1
HEHaChIILEHHbIe. OCHOBHBIMU MCTOYHUKAMY HACBIIEHHBIX )KAPHBIX KUCJIOT SIBJISAIOTCS TYTOIUIABKHE
KUPBI, CTMBOYHOE Maciio. HeHachIIeHHBIMY KU PHBIMU KHCIOTaMK OOraThl pacTUTEIbHbIE MacJa.

HeHacpliieHHble JKUpHbIE KHUCIOTHI MPEeSyNpexaaloT pa3BUTHE aTepOCKIEpPO3a, YKPEIUISOT
CTEHKHM KPOBEHOCHBIX COCYIOB, MPEAOTBPAIAIOT HAPYIIEHHUS B padOTe MEYeHH.

Ho B pactutensHOM Maciie, B OTVIMYME OT CIMBOYHOIO, HE cofepXkarcs BUTaMUHbI A U B,
M03TOMY LieJIecO00pa3Ho palroHanbHoe coyetanue kKupoB: 70—80 % xuBoTHbIX U 20-30 % pactu-
TEJIbHbIX.
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YriaeBoabl

DyHKIMS YIIIeBOJOB — 0O0eceueHre OpraHi3Ma SHEPrueid: OHU AaloT OoJiee MOJIOBHHBI CYTOU-
HOH KaJIOPUIHOCTH IMUILEBOTO PALMOHA.

Ilo cBoeii sHEpreTMUYECKON LIEHHOCTH paBHOLIEHHB! OesikaM (1 T' yrJieBOIOB IpU CrOpaHuM B
opranusMe ocBodoxaaer 4 kkai). [ToTpeGHOCTD B yriieBogax BO3pacTaeT IMpH Bcex BUAAX (pusnde-
ckoro Tpyaa. [IpoLieHT 9THX BelecTB B MUTAHNK OOBIYHO B 4 pa3a MpeBbIIIAeT CoAepkaHne OelKoB
Y JKMPOB, TIO3TOMY Halll PAallIOH Yallle BCEr0 UMEET BbIpaKEHHOE YITIEBOJHOE HAIlPaBJICHHE.

OOMeH yI7IeBOIOB TECHO CBSI3aH C JKMPOBBIM OOMEHOM. B CBs3M C Tem, 4TO B YMCTOM BH[E
YIJIEBO/Ibl B OPraHU3Me HE MOTYT COXPAHSThCS JIONr0e BpeMsi, U30bITOYHOE UX KOJIMYECTBO MpeBpa-
1aercs B xkup. Ecium 3aTparel SHEPruM MpeBBIILAIOT €e MOCTYIIEHUE, Caxap B OPraHu3Me CUHTE3U-
pyeTcsl U3 KUPOB.

Hopma motpebnenust yriaeBofoB OmnpeensieTcsi UCXOAs U3 HACYIIHBIX MOTPEeOHOCTel opra-
HU3Ma. 3[1€Ch yYUTBHIBAETCS B OCHOBHOM (pM3MUECKas HArpy3Ka, IPUHUMAETCs] BO BHUIMAHUE U HaJIU-
Y1e HEKOTOPbIX 3200JIeBaHNI, HATPUMEP MPU CaXapHOM JrabeTe TOMKHO OBITh CHIKEHO KOJIMYECTBO
NOTpeOJIeHH s JIETKOYCBOSIEMBIX YTJIEBOJIOB.
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BuramMunpbl

ITomumo GesikoB, KHUPOB M YIJIEBOAOB OOJIBLIOE 3HAYEHKE /JI1 OpraHu3Ma YesloBeKa UMEIOT U
BUTaMUHbI, KOTOPBIMH B HAMOOJIBIIIEH CTEeNeHH OOraThl MPOILYKThl PACTUTEILHOTO TPOUCXOKACHUS.
ButamuHbl He SBJIAIOTCA UCTOYHMKAMM HEPTUU WM CTPOUTESIbHBIM MaTepHaIoM, 3aTO yYacTBYIOT
BO MHOTHMX BHYTPEHHHUX TpoIieccax, 0e3 HUX HEeBO3ZMOKHO 00pa3oBaHue (DepMEHTOB.

[ToTpeOGHOCT B TeX WM MHBIX BUTAMUHAX OINpEAesieTcsl pa3HbIMU (pakTopaMu. Tak, Harpu-
Mep, €CJM B PAlMOHE MOBBIIEHO COAEpXkaHHe YITIEBOAOB, BO3pacTaeT MOTPEOHOCTh OpraHU3Ma B
BUTaMUHaX rpymsl B, ackopounoBoii kuciore. Hegocratok 6enka 3amMeasisieT yCBOGHUEe BUTAMIHA
B,, HUKOTMHOBOH KHCIOTH, BUTamMuHa C, npeoOpa3oBaHue KapoTHHA B BUTAMUH A.

JleduuT BUTAMUHOB BO3HHUKAET U IPHU YIIOTPEOIEHNH OOJIBIIIOTO KOINYeCcTBa papuHUPOBAH-
HBIX IPOJIYKTOB (caxap, MyKa BBICILIETO COPTa U T. 1.), JMIIEHHbIX B pe3yJibTaTe nepepadOTKU CBOUX
TIOJIE3HBIX CBOWCTB.

Bornblnoe 3HaueHue JUIsl COXpaHEeHMsI BATAMHUHOB MIMeEeT KyJIMHapHas 00pa0OTKa MpOIyKTOB:
MHOTM€ BUTAMMHBI Pa3pyIIAOTCs MO, BO3IEUCTBUEM BBICOKMX TEMIIEparyp, MpH AJIUTEIbHOM Xpa-
HEHUU MPOYKTOB.

11
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Buramun B4

Butamun B (TamuH) y4acTByeT B OOMEHHBIX IPOLIECCAX OPraHKW3Ma — YIJIEBOAHOM, KUPO-
BOM, OEJIKOBOM, BOJIHO-cojieBOM. HopmanmmsyeT (yHKIMM LeHTpaibHON HEepBHOW cucTeMsbl. Tua-
MUH HEOOXOAMM JIs KPOBETBOPEHMS, AKTUBM3ALMU (DYHKLIUM MO3Ta, HOPMAJIbHOHN IesATEIbHOCTH
NUILIEBAPUTEIBHOTO TPAKTa, CEPIEYHO-COCYIUCTON crcTeMbl. KpoMe Toro, siBIsIsiCh aHTMOKCHAAH-
TOM, BUTAMUH B 3a1uinaeT opraHu3M OT HEraTUBHOT'O BIMSTHUS aJIKOTOJIs, KYPEHUS U IPYTUX Hexe-
JIaTeNbHbIX (PaKTOPOB.

[ToTpeOGHOCT, B HEM MOBBIIAETCS BO BpeMsl OoJe3HEH U B MEPUOJ BBI3AOPOBJIECHUS, MPU
YMCTBEHHOM M 3SMOLIMOHAJIBLHOM IEpeHANpsuKeHUH, OOJbIINX (PU3MYECKUX Harpy3Kkax, BO Bpems
OepeMEeHHOCTH M KOpMJIeHHs. B moxuiom Bo3pacTe yCBOEHME BUTAMHUHA YXYILIAeTcs, IO3TOMY B
3TOT MEPUOJ HEOOXOIMMBI JOMOTHUTE IbHbIE UCTOUHUKY THAMUHA.

[Ipn HenocratouHOM mocTyruieHun B pasBuBaercst 6osne3Hb Oepu-Oepu: HapylIaeTcs yrie-
BOJIHBII OOMEH, JIeCTaOMIIN3NPYIOTCs (DYHKIIMM HEPBHOW CHCTEMBI (MOTYT Pa3BUTHCS TOIMHEBPHTHI),
CEepIEYHON MBILILIBI, MUILEBAPUTEIBHOTO TPAKTA (CHUKAETCS alleTHT). Y OOJIBHBIX CHUKAETCS KU3-
HEHHBII TOHYC, OpraHu3M HCTOIAETCS.

OcCHOBHBIE UCTOYHMKM BUTaMUHA B| — kapTodens, daconb, sumMeHb, Opexu, OBeC, MIIEHUIA,

KyKypy3a, pe4HeBasi KpyIa.

12



A. E. Ky3nenoBa. «Jluera 111 KOCMOHABTOB»

BurtamuH Bg

Butamuiz Bg (TMpUIOKCHH) aKTUBHO yYacTBYET B OEJIKOBBIX U )KUPOBBIX OOMEHAX OpraHu3Ma.

['MIIOBUTAMUHO3 MOXKET PAa3BUThCA TPH HATMYMU XPOHMYECKUX 3a00JIEBAaHUN  XKey-
JIOYHO-KHUIIIEYHOTO TPAKTa, COMPOBOKIAIOIIMXCA HAPYIIIEHUEM YCBOSHHU ST MOJIOUHBIX ITPOIYKTOB, TaK
KaK UMEHHO MOJIOKO SIBJISIETCSI OCHOBHBIM MCTOYHUKOM MUPHUIOKCHHA. [Tpy HEIOCTaTOUHOCTH BUTA-
MUHa Bg MOI'yT BO3HUKHYTb HapyIlieHHst B paboTe HIEHTPAIbHOM HEPBHOW CUCTEMBI, ITPOSIBIISAIOIIHECS
pa3apakUTETbHOCTHIO, COHIMBOCTHIO, YIIAKOM CHJI. MOTyT MOPa)aThCsl KOKHbIE MOKPOBBI U CIIM3HU-
CTBIE OOOJIOUKH.

OCHOBHBIC UCTOUYHUKY MMUPUAOKCUHA — MOJIOKO, TBOPOT, ChIP, IPEUHEBasi U OBCSIHAsl KPYIIbI,
MSICO M CYOTIPOIYKThI, KypHHbBIE SIAIIA, KpacHast pbiOa, XJied U3 MyKH rpyOoro rmomosia, JpoxiKu.

13
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Buramun By,

Burtamun B, (1inaHoko6anamMuH) yyacTByeT B ITPOLIECCaX KPOBETBOPEHUs1, BJMSET Ha CBEPTHI-
BAaEMOCTbh KPOBH, SIBJISIETCS OHUM U3 YYaCTHUKOB CUHTE3a aMUHOKHUCIIOT, YCKOPSIET YIJIEBOAHBIN U
KUPOBOM OOMEHBI OPraHU3Ma, PeryIupyer (PyHKIMU HEPBHOH U MUIIEBAPUTENIBHON cucTeM. MoxkeT
BBIPA0ATHIBAThCS B OPraHU3Me, HO B OUeHb HEOOJBIINX KOJMUYECTBAX.

IIpn HexBaTke LMaHOKOOAIAMMHA pPAa3BUBACTCS AHEMUs, HapyllaeTcss paboTa HEepBHOM
CHUCTEMBI, TOHMXKAETCs1 OOLIUI TOHYC OpraHu3Ma, MOsIBJISAETCS OJBIILIKA, CHUKAETCS alleTuT.

OCHOBHBIE MCTOYHMKM BUTaMUHA By — KMCIIOMOJIOYHBIE MPOAYKTHI, silA, COsl, METPYILKA,
YKpOII, JIYK, cajart.
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Buramun C

Buramun C (ackopOMHOBasi KUCJIOTa) — OAMH M3 CaMbIX BaKHBIX JJIsI OpraHW3Ma BUTAMHH.
OH HeoOX0IUM TSI HOPMAJIBHOTO TeYeHHsI OOMEHHBIX IIPOLIECCOB, BIMSIET HA UMMYHHUTET, ITOBBIIIAS
COTIPOTUBIISIEMOCTb MTPOCTYAHBIM U MH(MEKIIMOHHBIM 3a00JIEBaHUSIM, BXOAUT B CTPYKTYPY COEAVMHHU-
TEJIbHOW TKaHM, 0OecriedrBasi POYHOCTh U MACTUYHOCTh KPOBEHOCHBIX COCYIOB.

HenoctaTroyHOCTh MOCTYIUIGHHS] C MUINEH aCKOPOWHOBOW KHCIIOTHI MPOSIBJISIETCS OBICTPOM
YTOMJISIEMOCTBIO, KPOBOTOUMBOCTBIO IECEH, OCIa0IeHEM UIMMYHUTETa. X POHUUYECKOE HEBOCIIOIHE-
HHE NMOTPEeOHOCTH OpraHrM3Ma B 9TOM BUTAMUHE MOXKET MPUBECTU K Pa3BUTHIO LIMHTU. Kpome Toro,
T'MNOBUTAaMMHO3 BUTamMuHa C, rpoTekast B CKpbITO (hopMe, cOo3/1aeT NMPEANOChUIKM K BOZHUKHOBE-
HUIO aTepOCKJIEpO3a, 3a00JIeBaHUI HEPBHOW CHUCTEMBL.

OcHoBHBIE UCTOYHUKY BUTaMHUHa C — OBOLIM, (DPYKTHI, ATOABL: KaIycTa, KapTodeib, 3eJeHbli
JIyK, TOMaTbl, YepHasi CMOPOJIMHA, XPEH, I11aBeJIb, 3eMJISIHUKA, JIMMOHBI, alle/IbCUHbI, ITUIOBHUK U ITP.
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Buramun A

Buramun A (peTrHOI) HEOOXOAUM JUISI TIOJTHOLIEHHOTO POCTa, Pa3BUTHS M OOHOBJICHU S TKaHEH
U KJIETOK, OH CIIOCOOCTBYET TOBBIIIIEHUI0O MIMMYHHOT'O CTaTyca OpraHM3Ma, y4acTBYET B PEIpOIyK-
TUBHBIX Tpolieccax. Bimser Ha coCTosiHUE KOKHBIX TIOKPOBOB M CIIM3UCTBIX 000JI0UEK, YCHIIUBAs UX
3aIUTHYIO CHOCOOHOCTb.

Henocratok petuHOma MOXET MPOSABIATHCS CBETOOOS3HBIO, «KYPHHOW CJIETOTOI» (CHMKe-
HUEM 3pEHHs B CyMepKax), MOHMKEHHON CONPOTUBIISIEMOCTBIO OPraHM3Ma K 3a00JIeBaHUAM BEpX-
HUX JbIXaTeJIbHbIX MyTeH, Pa3IMYHbIMU MOPAKEHUSMU KOXU (TIPH €r0 MAJIOM MOCTYIUIEHUH MOSBIIS-
10TCS1 (PypPYHKYJIE€3, THOMHUYKOBBIE 3200/I€BaHus1, KOXKa CTAHOBUTCS CYXOH, BOJIOCHI JIOMKMMU U T. 1.).
Kpome Toro, HeonoctyruieHre peTUHONA IPOBOLIMPYET pa3BUTHE 3a00JI€BaHUI JKETyI0UYHO-KHILIEeY-
HOT'O TpaKTa (TracTpUT, sI3BeHHasi O0JIe3Hb, KOJIUT), MOYEBBIBOSIINUX MyTel (ITHUETOHE(MPHT, ITUCTHT).
I'mnoBUTaMUHO3 A MOXET BO3HUKHYTh IIPU MOIPEIIHOCTAX B MMTAaHUU: HEJOCTATKE KUPOB, MPOAYK-
TOB )KMBOTHOTO TPOMCXOXAeHUs, Aeduimre OenkoB. CocOOCTBYIOT 3TOMY M 3a00JIeBaHUS THIIe-
BapUTEJIbHOM CHUCTEMBI, COITPOBOXKAAIOIIMECS HAPYILIEHUEM MpoLiecca YCBOSHUs KUPOB, MOCKOJIbKY
BUTaMHH A SIBJISIETCS )KUPOPACTBOPUMBIM.

OCHOBHBIE HICTOYHUKH BUTAMHHA A — MOPKOBb, KaITycTa, pbl0a MOpPCKasi, SMUHBIH KEJITOK, KUC-
JIOMOJIOYHBIE ITPOYKTbI, CIMBOYHOE MacJIO.
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Buramun E

Burtamun E (Tokodepoin) — oquH U3 aHTUOKCUAAHTOB, MPeJOX PAHSIOLIMIA TKaHU OPraH|u3Ma OT
Pa3pyLIMTEIBHBIX peaKivid (OKUCIeHHs], (POPMUPOBAHMSI CBOOOJHBIX PAMKAJIOB). YUacTBYeT B IPO-
Lleccax CBEPThIBAHUS KPOBH, YKPEILISET CTEHKU COCYIOB, YTO MO3BOJISIET UCHOJIb30BaTh €r0 B LIEJISAX
Je4eHus U NpopHIaKTUKY aTepPOCKJIepo3a U JpYyrux 3a00ieBaHuil cepAeYHO-COCYAUCTON CUCTEMBI.
Hopmanusyer iesiTelbHOCTh HEpPBHOM CUCTEMBbI, OKa3bIBAET MOJIOKUTEIBHOE BO3JIEUCTBUE HA PEIIPO-
AyKTUBHBIE (pyHKIMK opranu3Ma. Kpome toro, Butamut E HeliTpanuzyer ryoutebHOE BIUSHUE KUC-
JIOpofia Ha Apyrue ’KUpopacTBOpUMBbIE BUTAMUHBI (A, D), 3ameyiseT crapeHre opraHu3ma.

Heduiur ButamuHa E MokeT crath NpUYMHON OeCIIONus, pa3BUTHS OHKOJIOTUYECKUX 3a00-
JIEBaHUI, HEPBHBIX PACCTPOWCTB.

OcHOBHbIE UCTOYHUKH BUTaMMHA E — 3¢pHOBBIE 371aKU, PACTUTENIbHBIE MaCIa, LA, 3€JIEHb.
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Burtamuu D

JIocTaTOYHOE KOIMYECTBO ITOrO BUTAMUHA HEOOXOIMMO [UIsl YCBOCHHSI OPraHU3MOM KaJIbIIuS,
yJacTBYIOIIEro B (popMUpOBaHUH KOCTHOW TKaHu. Kpome Toro, ButaMuH D perynupyer cooTHoIIe-
HUe Kanbls U ¢ocopa, MPEensTCTBYs MOTepe OPraHUu3MOM IOCIEIHEr0, CIOCOOCTBYET YCBOCHHIO
MarHusl.

[Ipu HemocTaTKe BUTAMUHA MPOUCXOAAT M3MEHEHHsI B CTPYKTYpe KOCTHOW TKAaHU — BO3HH-
KaeT MOBBIIIICHHAS XPYIIKOCTh KOCTel. B IeTckoM Bo3pacTe 3T0 IMPUBOIUT K PaxuTy — 3a00JICBAHUIO,
XapaKTepU3YIIEMyCs ATOJIOrMYECKUMH HapyIeHUsIMUA (hOPMHUPOBAHHSI CKeJeTa, pa3MsIrueHHeM
KOCTEH, MIO3JHUM IOsIBJICHHEM 3yOOB, BSUIOCTBIO MBIIIILL. Y MOXHUIIBIX JIIOIEH BO3PACTAET PUCK Pa3BU-
THsI OCTEOIOPO3a.

Ho B cBfI3M CO CBOWMCTBOM BHTaMHMHA D HakarulMBaThCsl B OPraHM3ME MOXKET BO3ZHUKHYTb
TUIEPBUTAMUHO3, IPU3HAKAME KOTOPOT'O CTAHOBSITCS OO B CYCTaBaX, CYIOPOrY MBIIIII] M3-32 TIOBbI-
IICHUS YPOBHSI KAJIbIMsI B KPOBH, FOJIOBOKPYKEHUSI.

OcHOBHBIE ICTOYHMKY BUTaMuHa D — s1iiiia, MOJIOKO, peioa, CIMBOYHOE MAcio, eYeHb TPECKH,
PpHIOHIA XUP.
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MuHepaJjbHbIe BelecTBa

Kaabnui

Kasnpluit — oqMH U3 caMbIX BaXKHBIX AJ151 OpraHu3Ma MuHepasio. HeoOXonum 117151 HopMaibHOTo
CBEPTBHIBaHUsI KPOBH, (POPMUPOBAHUSI KOCTHOM TKaHU, 3(p(PEKTUBEH KaK MPOpUIAKTUYECKOE CPEea-
CTBO B 0OpBOE € aTepoCKIepO30M, CEpAEIHO-COCYTUCTHIMHI U OHKOJIOTMYECKUMHU 3200/IeBAHHUSIMU.

Henocrarok anemeHTa B OpraHu3Me MposiBIsAeTCs pa3MArYeHueM KOCTHOM TKaHU U, Kak Cliefl-
CTBHE 3TOTO, OCTEONOPO30M U IPyruMH 3a00IeBaHUSAMHU CKEJleTa.

OCHOBHBIE MCTOYHMKM — KOXMILA BCeX (PPYKTOB M OBOILEH, OTpyOH, OOOOBBIE, MOPKOBb,
CBEKJIa, pena, s0J0KH, BUIIHS, KPbIKOBHUK, KalycTa, KapTodesib, CMOPOAMHA, OI'YpLbl, aleJIbCUHBbI,
aOpUKOCHI, aHAHACHI, IEPCUKH, PeIUC, BUHOTPaJ, cajaT, JyK, Aila, OBeC, XJed pkaHOW, KIUCIOMO-
JIOUHbIE IPOAYKTHI, TOBSMHA.
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Keieszo

Bxomut B coctaB reMorioOnHa 1 xkeie30coepkaiux (pepMeHTOB, yYacTBYeT B IEPEHOCE KHC-
Jopoja.

[Ipu HenoCTaTOYHOM MOCTYIUIEHUM keje3a pa3BuBaercsl aHeMusl. [IpuunHON HEXBaTKu 31e-
MEHTa CTAHOBUTCS MPe0OIalaHNe B MMTAHNM PACTUTETHHOM MHUIIH C HE3HAUYUTENIBHBIM COZIEpKaHuEM
KeJe3a, KelTyIoIHO-KUIIeUHbIe 3a00IeBaHus1, IPETSITCTBYIONIME YCBOSHHMIO MUHEpaJia U3 THIIH.

Yarie Bcero puck xene3o1epUIMTHON aHEMUY BO3PACTAET y KEHIIMH BCIIEICTBUE PETYIISIPHBIX
MOTEPb KPOBH MPY MEHCTPYAIUsIX, TIOBBIIIEHHOTO pAaCcX0/a 3TOr0 JIeMEHTa B Meprof] OepeMEHHOCTH
Y KOpMJICHUsI peOeHKa Ipyaplo. VICTIBITHIBAIOT HEAOCTATOK JIEMEHTa U JETH, OCOOCHHO B IEpPBbIC
MECSIBI U TOIbI KU3HMU.

OCHOBHBbIE UICTOYHUKU — JIYK, pela, perc, MOPKOBb, I11aBeJIb, TOPOX, TOMAThI, KaIllycTa, YECHOK,
XPEeH, OTypIibl, SIOJIOKH, TPYIIH, 3eMJISTHUKA, BUIITHS, CYXO(PYKTHI, SIMUHBIN JKEJITOK.
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Kaaun

Kanuii urpaer BaxxHylo posib B (PyHKIIMOHUPOBAHUM KJIETOK BCEX TKaHE! OpraHu3Ma, peryiu-
PYET KUCJIOTHO-IIEJIOYHOE PAaBHOBECHE B TKAHEBBIX M MEKTKAHEBBIX JKUJKOCTSIX. TO HEOOXOIMMO
7151 HOpMaJIbBHOrO OOMEHa BEILECTB, YTO B CBOIO OYepe/Ib NPEAope/IesIsieT XOpollee CaMOUyBCTBHE
Y BBICOKYIO pa0OTOCIIOCOOHOCTh YeJIOBEeKa.

OmmuuTenbHast 0COOEHHOCTh IEMEHTA — €ro CIOCOOHOCTh BBI3BIBATH YCUJICHHOE BhIBEJICHUE
BOJIbI U3 opranu3ma. [103ToMy nuIeBble palMoHbl C MOBBIIIEHHBIM COIEP/KaHUEM Kalvst 00JIerdaioT
paboTy CepaeyHO-COCYIUCTON CUCTEMBI IIPH €€ HEeJOCTaTOYHOCTH, OOYCJIOBJIMBAIOT MCUE3HOBEHHE
WU CYLIECTBEHHOE YMEHBIIIEHUE OTEKOB.
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Pocdop

®ochop, MHUHEpATBHBIA 3TEMEHT, COEIUHEHHs] KOTOPOr0 aKTMBHO YYaCTBYIOT BO MHO-
rux OOMeHHBIX Tporeccax. HeoOXomum [Uisi COKpaIlieHUsl MBI, HOPMAJIBHOW PadOThl HEPBHOM
CHUCTEMBI, TIeYeHH U APYTrux opraHos. [TonepkuBaeT KMUCIOTHO-IIETIOUHOE PABHOBECHE B OPraHU3Me.

Henocrarok ¢ocopa B opraHusme CBsizaH ¢ HeCOTAaHCMPOBAHHOCTHIO TUTaHUsL. TOMY CIIO-
COOCTBYET M30BITOK KaJTbLIMs TpH Aecuiite BuTamuHa D u 6enkoB. B cBsi3u ¢ 3TUM nopTuTes arime-
THUT, CHUXKAeTCsl yMCTBeHHasl U (pu3muecKkasi padOTOCIIOCOOHOCTb.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,

WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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