I[BI/IFaTe.]ILHaH AKTHUBHOCTb M PAIIHOHAJIBHOC MNUTAHUEC NIKOJIbHUKOB

JokTop Ouosornueckux Hayk, mpodeccop H.M.Bonkos
Teopus u npaktuka puzmdeckoit KyabTypsl. M.: 2001, Ne 8. C. 9-12.

KiroueBsbie crioBa: cOamaHCHPOBAaHHOE MUTAHUE IIKOJIBHUKOB, BUTAMUHBI, MUHEPAJIbI, YIIIEBOIbI,
XKUpPBI, OCNKW, YMCTBEHHAs JEATEIBHOCTh, MOTPEOJICHHE IHUIIY, AMHHOKUCIOTHI, (ocdarsl,
SHEpPreTUyYecKasi HEHHOCTh IKOJbHBIX 3aBTPAKOB.

OcBoeHME IMIKOJBHBIX MPOTPaMM TPEOYeT OT ydalluxcs BBICOKOM YMCTBEHHOH AaKTHBHOCTH.
Manenpkuii 4eloBeK, MpHOOMIAIOMIUNCS K OOIIel cucTeMe 3HAaHUM, HE TOJIBKO BBHITIOJHSIET
TSDKETIBI TPy, HO TaKXKe€ M PacTeT, pa3BUBACTCS, W JUII BCETO STOTO OH JOJDKEH IMOJy4aTh
MOJTHOILIEHHOE TTUTAaHUE, YIOBJIETBOPSIOIIEE META0OTNYECKHE MOTPEOHOCTH ero opranusma [ 12].
Hamnpsbxkennast yMcTBeHHas JESITEIHHOCTh CBA3aHa CO 3HAYUTEIBHBIMU 3aTpaTaMu dHEPrud [2, §,
10]. V yenoBeka MO3r cocTaBiisieT 0KoJIo 2% OT 001Iell Macchl Tejaa U MOTPedIIIeT MPUMEPHO
20% Bceil sHEpruHU, pacxoayeMon opraHu3MoM B mokoe [11]. Crnemnuduueckas anekTpuyeckas
aKTUBHOCTH KJIETOK TOJIOBHOIO MO3ra oOecredrBaeTcsl 3a CUeT pacrajga Ooratblx sHeprueut
bocopoprannueckux coenuHeHuit - AT® u kpeatuHdocdaTa, HO COJAEpKAHUE ITHUX
COCIMHCHUN B HEUPATbHBIX CTPYKTypaxX MO3Ta HEBEIWKO W CYIIIECTBEHHO HE HM3MEHSETCS B
npouecce HepBHOW nestenbHOCTH [2, 8, 11]. BocmonHenue 3amacoB OBICTPO pacxoayeMbIX
MaKpOIPTHUYECKUX COCTWHEHUN B KJIETKaX MO3ra W TMOJJEpKaHUE WX TMOCTOSHHOTO YPOBHS B
MpoLIecCe HEPBHOM JIEATENBHOCTH OCYILECTBISIOTCS adpOOHBIM OKHMCIEHUEM YIJIEBOJIOB, B
OCHOBHOM TUTIOKO3BI [8, 3]. OgHAKO KJIETKU TOJOBHOTO MO3ra HE PacroJiaraloT CKOJIbKO-HUOYIb
3HAYUTENIBHBIMU 3allacaMH YIJIEBOJOB W KHUCIOPOJa W TMOTOMY BBIHYXKIEHBI HENPEPHIBHO
nmoJy4aTh 3TH MeTabonuThl u3 kpoBu [10]. TloHmwkeHne comepskaHus TIIFOKO3bl M KHUCIOpOJa B
apTepHalibHONl KPOBH HIKE OMPEIEIEHHOTO YPOBHSI BEAET K YMEHBIICHHIO MHTEHCHBHOCTH
KJICTOYHOTO JIbIXaHWUsSI M HAPYIICHUI0O MO3TOBbIX (QyHKIHH [8, 4]. DTO MOXKET cTaThb OAHOWU W3
MPUYMH CHIDKEHHUS YMCTBEHHOM pabOTOCHOCOOHOCTH U YXYIIICHHS BOCHPHUATHS Yy4eOHOTO
MaTepuaia yJaluuMHICcs MPU HeMpaBUIbHON opraHu3anuu pabovero AHS U nutaHus B mikoise. C
9TOM TOUKH 3pPEHHS MPEICTABIIACTCS KpallHEe BaXHBIM, YTOOBI BECh PEXHUM JHSA U OpraHu3anus
IIKOJIBHOTO MUTaHUS oOecreunBalid MojJep:KaHue HeoOXOUMOM KOHIIEHTpAIMH KUCIOpoaa U
YIJI€BOJIOB B KPOBH, MOCTYIAIOIIEH K KJIETKaM FOJIOBHOIO MO3ra.

Moryt 11 yCIOBHSI HalleH MIKOJIbI YIOBIETBOPUTH ITUM TPeOOBaHUSIM ?

Bricokoe COACPIKAHHUC KHUCIIOpOoda B HpI/ITCKaIOH_[eﬁ K MO3ry KpOBH 3aBUCUT OT €TI0
KOHICHTpallMK BO BJAbIXa€MOM BO34YyXC, 9(1)(1)6KTI/IBHOCTI/I razooOMeHa B JICTKUX, CTCIICHU
CBA3bIBAHHA KHCJIOPOJa KPOBBIO U 0611_[6171 CKOPOCTH KpPOBOTOKA. HJ’IH o AACPIKaHUA BBICOKOH
KOHIOCHTpalMU KHCJIOpOJa BO BJbIXa€MOM BO3AYyXC HeO6XO,Z[I/IMO PEryisipHO IIPOBCTPUBATH
KJIACCHBIC IIOMCIICHUA. 9T0 MMPEJIOKCHUC BpPAA JIM BBI3OBCT Y KOro-1100 BO3paXXCHUEC, HO
BBIIIOJIHACTCA Ha IMPAKTHUKE OHO HAJICKO HE PCEryJIsIpHO. Ha,Z[O, 4TOOBI 3TO MMpoCTOC YCJIOBHUC
6GSYKOpI/I3HCHHO BBIIIOJIHAJIOCH TTOA KOHTPOJIEM y‘II/ITeJ'IeI\/’I, a IMIKOJIBHUKaM CJICAYCT HCYCTAHHO
OOBACHATH MOJIB3Y CBEIKETO BO3AyXa IS UX 3M0POBbS U pa6OTOCHOCO6HOCTI/I.

CoBokymnHas paboTa Jerkux, cep/ia, CUCTEMbl KPOBHU U Mepr(eprudeckoro KpoBooOpaIieHus mno
MOCTaBKE KHUCIOPOJa TKaHSAM OObIYHO 0003HayaeTcss Kak a’dpoOHas CIOCOOHOCTh OpraHu3Ma,
KOTOpasi OIpe/ieNsieT ypOBEHb 3I0pOBbs uenoBeka [6, 7]. opmupoBaHue a3poOHbIX QYHKIUH B
JIETCKOM U IOHOIIIECKOM BO3pacTe HAMpSMYIO 3aBUCUT OT YPOBHS (PU3NYECKONM aKTUBHOCTH [12,
4]. VYnyumienue paboOThI cepala W JETKUX, a CJIelI0BaTeNbHO, W CO3JaHHE YCIOBHUW s
yIOydIleHus] CHAaOXKEeHHs MO3ra KHCIOPOJOM H THTATeIbHBIMU BEIIECTBaMH, TpeOyeT
eXKeIHEBHOU (hM3MUeCKOil Harpy3Ku, JOCTATOYHOM JJIsl TOTO, YTOOBI BO3OYAUTH aJaNTallMOHHBIE
Y BO3pacTHbIEC NiepecTpoiiku B opranusme [4, 1]. [TosTomy B pexuMe MIKOIBHOTO JIHS yJallluecs



JOJIKHBI TOJTYYaTh JOCTATOYHBIH 00BEM IABMKEHUHN Ha YpoKax (U3KYIbTYyphl U Ha TIEpEeMEHax.
OOmuit 00beM JIBUTATEIILHOW aKTUBHOCTH B T€UCHUE JTHS JIOJKEH COCTABIATH IS MIKOJIHHUKOB
He MeHee 2-2,5 4. [TockonbKy B HacTosIee BpeMsl ¢ ypokaMu (DU3KYIBTYPHI TAJIEKO HE BO BCEX
HIKOJIaX JIeJI0 OOCTOMT OJaromnoyiyqyHo, CIEAyeT BCAYECKH CTHUMYIUPOBATh JBUTATEIBHYIO
AKTUBHOCTh INKOJHHUKOB Ha TEpPEMEHaX MU HE MBITaTbCd OTPAHUYUBATH €€ TO0Jl 3HAMEHEM
00prOBI "3a BRICOKYIO muciuIumHy". Ecnmu Takas "Thxas DUCHUIUTHHA" KOMY-TO W HY)KHA, TO
TOJIBKO HE Pa3BUBAIOIIEMYCS OPTaHU3MY IIKOJIBHUKA U €T0 3JJ0POBBIO.

ObecrieyeHre yCUJIEHHOW YMCTBEHHOM JESTEIbHOCTU TJIFOKO30i - OCHOBHBIM CyOCTpaToMm
OKHUCJICHHS, KaK YK€ OTMEYaJoChb pPaHEe, 3aBHUCUT OT CKOPOCTH MO3IOBOTO KpPOBOTOKAa MU
KOHLIEHTPALIMK 3TOro MeTaboyuTa B KpoBU. OOBIYHO KOHIIEHTpALUs IIF0KO3bI OIEPKUBA €TCS
Ha ypoBHe 80-120 mu kpoBu [22]. ['moko3a mocTymaer B KpOBb W3 KHIIEYHUKA B IPOIECCE
TepeBapUBaHMS MMUIIK WIK U3 "3aMaCHUKOB YIIEBOJIOB", UMEIOIINUXCS B MEUYEHU M HEKOTOPBIX
TKkaHax. Ilocme oOMIBHOrO YriIEBOJHOrO 3aBTpaKa COJIEpP)KaHHUE TJIOKO3bl B KPOBU PE3KO
MOBBIIIAETCS, ¥ ATO BBI3BIBAET BbIAEIIEHUE TOPMOHA MHCYJIMHA B MOKETy104YHOMU xenese. [lox
JeMCTBHEM MHCYIMHA IPOMCXOAUT YCUIIEHHOE OTJIOKEHHE caxapa B OpraHax M TKaHSAX B Gopme
TJIMKOreHa (KUBOTHOTO Kpaxmaina). Ecnu cogepikaHnue TiioKo3bl B KpoBU mpeBbiiaer 150 mMr Ha
100 M1 KpoBH, TO IIPU 3TOM B [MOYKaX HaYMHAETCs ObICTPBIN cOpOC "U3IMILKOB caxapa ¢ MOYOM.
W3-3a 3TUX mpUYMH BCled 3a HEMPOJOKU TEIbHBIM MOBBIIIEHHEM KOHLEHTPALUU TIIOKO3bl B
KpOBHU B 1epBbie 1,5-2 4 mocie 3aBTpaka y MIKOJbHUKOB 3aTEM MOKET OOHAPYKUTbCS CHUXKEHUE
ee coiepxkaHus B KpoBH. Korzma ymeHbleHue cojaepkaHMsl caxapa B KpPOBH COBIIQJaeT C
MOBBIIIEHHBIM €r0 MOTPeOIEHHEM B MO3TY IIPHU YCHIJIEHHON YMCTBEHHOM aKTMBHOCTH, 3TO MOKET
MIPUBECTH K PA3BUTUIO COCTOSHUS TUIOTJIMKE MUHM W MOSBICHUIO BBIPAXKEHHOTO OIIYILIECHHS
YMCTBEHHOU ycTanocTu. YToObl MpeIoTBPATUTh M0I00HOE HEKETaTeIbHOE Pa3BUTHE COOBITHIA,
CIeyeT OTKa3aThCsA OT Pa30BOTO OOJIBIIOTO MOTPEOICHUS YIJIEBOJIOB 3a 3aBTPAKOM, 00eI0M U
YKHHOM M TiepedTd K "apoOHOMY" mpueMy YrieBOJOB, pacrpeaesisas OOJIBIIYI0 YacTh HX
CYTOYHOH J03bl Ha MPOMEKYTOUHbIEC TPUEMBI MHUILM B T€YCHHUE HIKOJIBHOTO JHS (3TO MOTYT OBITH
(GpYKTOBBIE WJIM CHEIHMAIBHO NMPUTOTOBIEHHBIE YIJIEBOJHbIE HANMUTKH, Yaill, Kode, pa3auyHble
OyJI04KH, MeYeHbE, KOH(PETHI U T.II.), YTO OOECHEUUT MOCTOSHHOE MOCTYIJICHUE CBEXUX MOPIUIl
[JIIOKO3bl B KPOBb W OyIeT CTUMYJIMpPOBATh IMOBBIIIEHHYIO YMCTBEHHYIO aKTHBHOCTH
IIKOJIbHUKOB.

Hano otmeruts, 4To pannoHaqbHOE MUTAHUE IIKOJILHUKOB HE CBOJUTCS TOJBKO K "apoOHOMY"
ynotpebieHuto yrieBojoB. lIpaBuibHOE mnHTaHWE OMKHO OOECHEYUTh MOCTYIUICHHE B
OpraHu3M BCEX HEOOXOJUMBIX BEIIECTB: YrIEBOAOB, JXUPOB, OCJIKOB, BHUTAaMHUHOB U
MUKPORJIEMEHTOB B HY>KHBIX KOJIMYECTBAX U B MPaBWIbHBIX Iponopuusix [5, 15].

[ToMrMO MPOCTBIX caXxapoB, K KOTOPbIM OTHOCHUTCS TJIHOKO3a, C MUIIEH B OPraHn3M HOCTYHarT
TaKXXe M CJIOKHBbIE (POPMBI YIIIEBOJIOB, TaKUe, KaK Kpaxmai, JAEKCTPUHBI, KileT4yaTtka U T.I. Mx
COOTHOILIEHUE B MOTPEOISEMbIX MULIEBBIX MPOAYKTAaX JOKHO M3MEHATHCA B 3aBUCUMOCTH OT
XapakTepa NpPEICTOSIIEN NeATENbHOCTH. Tak, HampuMmep, B COCTaBE YTPEHHErO 3aBTpaka,
MIPEIIECTBYIOIIETO0 HAMPSHKEHHOMY y4eOHOMY JIHIO, HapsQy C MPOCTBIMU caxapamH JIOJIKHbI
OBITh TaK)Xe MPE/ICTABJIECHBI U CIOKHBIE MTOJUMEPHBIE (POPMBI YIIIEBOJOB (Kpaxmall, KJIeT4aTKa).
OTO0 3HAYUT, YTO NOMHMMO CJIAJKOTO Yasl, BAPEHbS U KOHAUTEPCKUX U3/EIUI B YTPEHHUN 3aBTPaK
IIKOJIBHUKOB JIOJDKHBI BKJIFOYAThCS XJIEOOOYIOUHbIE W3JeNUs, pa3iMyHble Kallld, MaKapOHBI,
BapeHbIN U jKapeHbld KapTodenb, cBexue (GPYKThl U OBOIIM, OOraTble KJI€TYaTKOM U MEKTHHOM
(ocobenno) si6moku u 1.4. [Tocie Toro kak OyayT MCIOIb30BaHbl IPOCTHIE caXxapa, YCBOCHHBIE 3a
YTPEHHUM 3aBTPaKOM, MOCTENEHHO YCHJIMBAIOIIMICS TMPOLECC PACILEIUIEHUS CIOXKHBIX (opM
YIJIEBOJOB JIOJDKEH OO0ECleYUTh AaKTUBHO palboTaromuii MO3r HEOOXOAMMBIM KOJHMYECTBOM
[JIIOKO3bl M3 TpUTEKaroled KpoBU. B mpoaykrax, KOTOpble MOTPEOISIOTCS — MpH
"mepeKychlBaHUAX'" B IEepepbIBaX MEXAY YpPOKaMH, B OCHOBHOM JIOJDKHBI IIPUCYTCTBOBATb



JIETKOYCBOsIEMbIe ()OPMBI YIIIEBOAOB, MalIbTO3a U T.II.), KOTOPBIE Cpa3y e IMOCJie BCACHIBAHUS
OyAyT UCIOJIB30BAHBI JIUIsl MMTAHUS AKTUBHO Pa0OTAIOIINX OPTraHOB M TKAaHEH.

OO11ee KOJTMYECTBO YIIIEBOI0B, HEOOXOJMMBIX HMIKOJIBHUKAM B TEYEHUE OJJHOTO JHS, COCTABIISAET
oT 300 g0 400 r, umu B cpeaHem okoio 10 r yrieBonoB Ha 1 kr Beca Tena. OTHOCHUTENbHAS 10T
YTIJIEBOJIOB B OOIIMX dHEPro3arparax opraHusma, 00eCrieunBaeMbIX 3a CYET MPOAYKTOB MMUTAHUS,
JOCTHTAET y MIKOJIbHUKOB 60-65% [14].

Bropoli 1o 3HAaYMMOCTH KOMITOHEHT IWIIHM, HYKHBIH JJIS yIOBJIETBOPCHHS JHEPTETHYCCKHUX
MOTpeOHOCTEH MIKOJIEHUKOB, - 3T0 Hpbl. Ha ux mosro nmpuxomutcs ot 20 g0 30% ot oOmmx
CYTOYHBIX 3arpatr dHepruu [15]. Ho *Kupbl HCIIOIB3YIOTCS HE TOJIBKO B SHEPTETHYCCKHUX IIEIISX,
OHHM TaKXe SIBIISIOTCS HEOOXOJMMBIM JJIEMEHTOM IPU IOCTPOCHUH KJICTOYHBIX MeMOpaH,
(hepMEeHTOB U TOPMOHOB, CITy>KaT CpeAoi I pacTBopenus ButamMuHoB A, D, E, K [23].

Kupel cocTosAT W3 IraMuepuHa M OKUPHBIX KUCJIOT. B mpomecce nuumieBapeHuss W IpU
MOOWIM3AIMA U3 SKUPOBBIX JIETIO OpPraHM3Ma OHH PACIICIUISIOTCS Ha COCTaBHBIE YaCTH.
I'muuepun B opranusme oOMEHHBAEeTCsl MO MYyTH IMPEBpAIIEHMs YIJIEBOJOB, a 00pa3yroIInecs
JKUPHBIC KHCJIOTBI IMOABEPrarOTCA OKHUCICHUIO B IPOHECCC KIECTOYHOTO AbIXaHMUS. }KI/IpHBIe
KHCJIOTBI, BXOOAIIME B COCTAaB XHUpaA, pa3IuvdarOTCd IO HACBIIICHHOCTU BHYTPUMOJICKYIIAPHBIX
CBSI3€EH. >KI/IpI)I KUBOTHOT'O MPOUCXOKACHHUA OTIINYAIOTCA BBICOKMM COJCPIKAHUEM HACBIIICHHBIX
KHUPHBIX KHUCJIOT, KOTOPLBIC B OCHOBHOM HCIOJIB3YIOTCA JIA OHEPTCTUUYCCKUX ueneﬁ.
PacturensHbBIE KHUPbI B 0OJIBIIOM KOJIHUYECTBE COJACpKAT HCEHOPCACIIBHBIC >XHPHBIC KHCJIOTHI,
KOTOPBIC MCIIOJIB3YIOTCA IJId MOCTPOCHUA KIIECTOYHBIX MeM6paH U BBITIOJIHEHHUS KATAJIUTUYCCKUX
¢byuknuii. B mpoaykrax nutaHus, ynoTpeOiasieMbIX IIKOJbHUKAMU, JTOJIKHO OBITh JIOCTaTOYHO
HEMpeNeNnbHbIX JKUPHBIX KHUCIOT, TaKWX, Kak JHMHOJEBas, JMHOJEHOBAas, KOTOpbIE JIETKO
BKJIIOYAIOTCS B Tporiecc "pabouero” obmeHa BemiecTB. HempeaenbHbIME JKUPHBIMU KHCIIOTAMU
0COOEHHO OOraThl MOJOYHBIE U PACTUTENIbHBIE TPOIYKTHI.

Jlpyroil BaKHBI KOMIOHEHT MUIIM - Oenku. Ha uX 100 B CyTOYHOM parfioHe MIKOJIbHUKOB
00b19HO TIpuXoaUTCs HEe OoJiee 10-12% oT 001ero KoJudecTBa SHEPTUH, MOTYIaeMON U3 MTHITH
[14]. Ho ocHOBHOE Ha3HaueHHE OCJIIKOB HE CBOJUTCS K YAOBJICTBOPECHHUIO SHEPTETHUYECKHX
notpebHocTell. benku - 3TO OCHOBHOW CTPOUTENIBHBIX MaTepual Hallero OpraHu3Ma,
HEOOXOIMMBIN Ui pOCTa U MOJJIEP’KaHUS CTPYKTYPHON LEIOCTHOCTH Ba)KHEHIIUX OpraHOB U
TKaHed. benku - 3TO MoJIMMEpHBbIE COEAUHEHHUS, COCTOSILINE M3 Pa3IMYHBIX aMUHOKHUCIOT. B
cocTaB OEJIKOB UeIOBEYECKOT0 OpraHu3Ma BXOJAT 24 aMHUHOKHUCIIOTHI, KOTOPBIE MOAPA3ICIISIIOTCS
Ha JIBE TPYIIIBI - 3aMEHUMbIC U He3aMeHuMbIe. [Ipy mpaBMIIbHOM MUTAHUH MIKOJBHUKHU JIOJIKHBI
MOJIy4yaTh BeCh HA0Op HE3aMEHHMMBIX aMUHOKHUCIOT, TaK KaK MX HEIOCTaTOK B MUIIE BEIET K
OCNabNIeHUI0 BaKHEHIMX (YHKIHMA OpraHM3Ma W pa3BUTHIO OOJE3HEHHBIX cocTosHMM [12].
Uto06b! 00ecneunTh NOCTYIJICHHE aMUHOKUCIOT B HEOOXOIMMBIX KOJIMYECTBAX M ONTHUMAIIbHBIX
COOTHOIIEHUSX, MHINA IIKOJbHHUKA TOJDKHA OBITh Pa3HOOOpa3HOW M coAepiaTh OCJNKH Kak
KUBOTHOTO, TaK M PACTUTEIBHOTO MPOUCXOXJaeHUs. OCHOBHBIMH MCTOYHHUKAMH Oelka B
MUTAaHUU YelIOBeKa SIBISIOTCS MSCO, MOJIOKO, siiflia, pbI0a, a Takxke ¢acoib, Opexu, 3epHOBHIE
KYIbTYpPbl W HEKOTOpbIE OBOIIU. bBelku >XMBOTHOTO MPOUCXOXKICHHUS Oojiee TMOJIe3HBI s
pacTyliero opraHu3Ma MIKOJFHUKOB, TaK KaK MX aMHHOKUCJIOTHBIM cOCTaB B OOIbIIeil mepe
OTBeUaeT ero meradoinmdyeckuMm TpeOoBaHu sM. CpenHsis JHEBHAs MOTPEOHOCTh B Oeikax
COCTaBIISI€T y MIKOJBLHUKOB OK0JIO 1,1 r Genka Ha 1 xr Beca Tena [24]. I3MeHeHus noTpeOHOCTH
B OeNKax B pa3HBIX BO3PACTHBIX MEPUOAAX HWILTIOCTPUPYIOT JaHHbBIE, IPUBEICHHBIC B Ta0M. 1.

Ta6J'II/II_[a 1. CYTO‘-IHaSI HOTpCGHOCTB B MMUIICBBIX Oenkax Yy HIKOJIbHUKOB pa3HoOro Bo3pacrta

Bo3spacTHoii KonuuectBo moTtpebisiemoro
nepuo, JeT OeiKka, I/KT Beca Teja
6-10 1,2

11-14 1,0



15-17 0,8

Crnenyer OTMETHUTh, 4YTO U3-32 pa3IMuuii B MeTabOJIMYECKOH aKTUBHOCTH U (PYHKIMAX
OTIENBHBIX AMUHOKHCIOT OO0ECIeYHUTh MX ONTHUMAaJbHBIE COOTHOIICHHS B THIIE JIOBOJBHO
TpyaHo. K Tomy ke camo mo cebe cojaep)kaHue KakoH-1M00 aMUHOKHUCIOTHI B IHIIEBBIX
MPOIYKTax eIle He 03HAYAET, YTO MOCIIe MUIIEBAPEHHs, BCACBIBAHUS M YCBOCHUS aMUHOKHCIIOT B
TKaHSAX JIOCTHTAaeMOM KOHIICHTpPAlMM JAaHHONH aMUHOKHCIOTHI OyJdeT JOCTaTO4HO ISt
yIOBIIETBOPEHHUST METabOJIMYECKUX TOTpeOHOCTeH opranmi3ma. M3-3a 3TOro B NHUTAaHUM JIII,
WCTIBITHIBAIONINX WHTEHCHBHBIC ()M3WYECKHE M YMCTBEHHBIC HArpy3KH, IIUPOKO MPHUMEHSIOTCS
pa3nuyHble OENKOBBIE TMpemaparbl W aMUHOKUCIOTHBIE CMECH, B KOTOPBIX COOJIO/IEHBI
ONITUMAJIbHBIE COOTHOIIEHHSI BCEX HEOOXOIMMBIX aMUHOKHCIIOT.

Hap;w;y C OCHOBHBIMHU KOMIIOHCHTAMHU MHUINH - YIJICBOJAMHU, JXUPaAMU U OeJIKaMH - B IMUTAHUHU
IIKOJIbBHUKOB HCO6XO)II/IMO npeaycCMoOTpEeTb CBOCBPEMCHHOC W IMOJIHOC  BOCIIOJIHCHHE
HOTp€6HOCTI/I OopraHM3Ma B BUTaMUHAX, MUKPOIJICMCHTAX, OMOJIOTHYECKUX BOJIOKHAX U BOJC.

VY IIKOJBbHUKOB M3-3a BBHICOKOW YMCTBEHHOW aKTUBHOCTH M POCTa OpPraHM3Ma MOTPEOHOCTH B
BUTAaMHUHAaX M MHUKPODJIEMEHTaX 3aMETHO yBeJlnuyeHbl [25]. BuTamMuHBI, KOTOpblE B MallbIX
KOJIMYECTBAX COJEPKATCS B PAAE MUILEBBIX IPOIYKTOB, IOMOTalOT KOHTPOJIMPOBATH MPOLIECCHI
oOMeHa BelecTB B opranusmMe. [1ockosibKy GOJBIIMHCTBO U3 HUX OPraHU3M uYeloBeKa He MOXKET
MIPOU3BOJUTE CaMOCTOATENIBHO, BHUTAMHUHBI JOJDKHBI IIOCTYNAaTh B OpPraHU3M C IHIIEH.
HenocraTok BUTaMUHOB B MHUIIE MOKET MIPUBECTH K PA3IMUHBIM 3a00JIeBaHUSAM, 0003HAYaEMbIM
KaK aBHTaMHHO3, IIPM KOTOPOM HapyIIAIOTCA IIPOLECCHl POCTa, YXYAIIAETCS MaMATh MU
CHWXKaeTCsl paboTOCIIOCOOHOCTD.

Burtamunsbl crnenyer ynoTpeOnsTh B CTPOTO OINpeneieHHbIX KoindecTtBaX. [lorpebnenue psna
BUTAMHUHOB B OOJBIIMX /033X CTOJb >K€ HEXEJIaTelbHO, KaK M UX HEJAOCTAaTOK B THIIE.
[ToTpeGHOCTH OpraHu3Ma MIKOJHbHUKOB B BAXXHEMIIMX BHUTaMUHAX XapaKTEpU3YIOT IaHHBIE,
MIPUBEICHHBIE B Ta0II. 2.

C6aJ'IaHCI/IpOBaHHBII71 PCKHUM  IIUTAHUA, BKJ'II-O‘IaIOH_II/II\/'I HCIIOJIb30BAHUEC IIPOAYKTOB  KaK
PaCTUTEIIBPHOTO, TaK M »XHWBOTHOI'O IIPOHMCXOXKIACHMUI, OOBIYHO BIIOJIHE MOJXKET 00ECIEeYHUTh
IIOCTOSIHHOE H JO0CTAaTOYHOC CHaO)KeHHE OoprannsMa BHUTaAMHWHaAMWH. HpI/I HEAOCTAaTOYHOM
IOCTYIUICHUU BUTAMHUHOB C nmueﬁ O6H3py>I(I/IBaIOH_II/II\/'IC$I ,I[C(l)I/II_II/IT OTHUX BCHICCTB B OPraHHU3ME
MOKET OBITH JIETKO YCTpAHCH NPUEMOM CIICHUAJIbHBIX BUTAMHWHHBIX IIPCIAPATOB, KOTOPHIC B
HaACTOAIICC BPCM:A IIUPOKO IMPCACTABJICHBI HA alITCUYHOM ITPHUJIABKEC.

MuxkposneMeHTbl (MUHEpaibl) BBIIOJHAIOT B OpraHM3Me MHOTrOuYucieHHble ¢yHKuuu. Tak,
Hampumep, Kanblui, Gochop u Maruuii HeoOXOAUMBI i1 (GOpMHUPOBAHUS 3OPOBBIX KOCTEH U
3y0OB, KaJIU - JUIsl TPUJAHUS JIACTUYHOCTH COCTUHUTEIbHOTKAHHBIM 00pa30BaHUsAM, a KEJIe30
- IS CBA3BIBAHUS KUCJIOPOAA KPOBbIO [17]. BonbIIMHCTBO U3 MEPEUNCIIEHHBIX MUKPOAJIEMEHTOB
TpeOYIOTCS OpraHu3My B OUY€Hb MaJbIX 033X, U 3TO MOXXET OBbITh JIETKO 00ecreueHo Npu
pa3HOOOpa3HOM M CcOaJaHCUPOBAaHHOM MNHTaHMUM. B Tabn. 3 mnpuBeleHBl pPEKOMEHIyeMble
KOJIMYECTBA MMHEPAJIOB, KOTOpBIE IIKOJIBHUKM PAa3HOTO BO3pacTa JOJDKHBI II0JIy4aTb W3
MUIIEBBIX MPOIYKTOB.

Bopa, He sBiAsCh MPOJYKTOM MUTaHUSA, TEM HE MeHee cocraBiser 10 60% ot olmel mMacchl
YeJIOBEUECKOr0 OpraHu3Ma M JKM3HEHHO Heo0XoauMa, TaK Kak CIYKHUT Ul PacTBOPEHUS U
JIOCTaBKU MUTATEJIbHBIX BEIIECTB K aKTUBHO (DYHKIIMOHUPYIOLIUM OopraHam u Tkauswm [18]. Bona
COXpaHsieT HeoOX0AUMBIA 00BEM KPOBH U PEryIUpPYET TEMIIEpaTypy Tena.

Bona MMOCTYyNacT B OpraHusm C UIe u npu yr[OTpC6J'ICHI/II/I HanuTKoB. OKO0JI0 0,5 JI BOJbI B
JACHDb O6p2[3yCTC$I B OpraHu3MeE 3a CUCT peaKI_II/Iﬁ oOMeHa BCIICCTB. H_[KOJIBHI/IKy CXKXCIHCBHO



HYXKHO moTpebnsats 10 1,5-2,0 1 BoAbI Al BO3MEIIEHUS €€ MOTepb, MPOUCXOISIIUX IPH
JbIXaHUH, IOTOOTIEIIEHNH, a TAKKE )KUJIKUX U TBEpAbIX BblaeneHUsX. Korga remneparypa tena
MIOBBIIIAETCSI B YCIOBUSX BBICOKOW TEMIIEpaTypbl OKPYKAIOLIEH Cpeibl WM MPU BBITOJIHEHUU
WHTCHCUBHBIX (PU3MUECKUX YIMPAKHEHUN, BOSHUKAET YCHIEHHOE MOTOOT/AEICHUE, IPU KOTOPOM
MIPOUCXOUT HCIIApEHHUE, CHIDKAIOIIEe TeMIleparypy Tena. Ilpu moToorneneHnn yBeanduBaeTCs
KOHLIEHTpAlLlMsl COJE€M B KPOBH M BO3HMKAET YYBCTBO *ax/bl. [losiBleHue uyBCcTBa »a)/bl HE
CIIY’)KUT II0Ka3aTejeM IOTepb BOJbI, TaK KaK MEXaHM3Mbl, CBS3aHHbIE C €ro IOSIBIICHUEM,
CpabaThIBalOT YK€ I10CIIE PEANbHBIX MOTEPh BOJBI OPraHU3MOM. DTO O3HAYAET, YTO CIELyeT
IUTh J0 TOrO, Kak mosiBisieTcs kaxnaa. [loaTomy B HIKOJ€ JOJKHBI OBITH CO3JIaHbl YCIOBUS,
9TOOBl JIETH MOTJH YAOBJIETBOPUTH CBOIO TOTPEOHOCTH B BOJAE B JI0OOE BpeMs H B
HeoOxXonuMoOM KojuuecTBe. Ilpu 3TOM Hamo y4yuThIBaTh, 4YTO MOTPEOHOCTH B BOJE
YBEJIMYHUBAETCS C YBEJIMYEHUEM NTOTPEOICHUS YIIIEBOIOB C MUILEH.

B IMUIICBOM PpPallMOHE IIKOJbHUKA JOJDKHBI IPHUCYTCTBOBATH B H€06XOI[I/IMI>IX KOoJIM4yeCcTBax
OMOJIOTHYECKHE BOJIOKHA, Ba)kHelImee n3 KOTOPBIX - KJICTYATKA. IInTarenpHas KiaeTdyaTrka - 9TO
CMeCh pa3HOOOpa3HBIX TPYAHOIEPEBAPUBAEMBIX BEIIECTB, KOTOpPBIE HAXOIATCS B CTEONAX,
JJUCTBhAX U IIJIOJaX paCTeHHﬁ. KiergaTka HeO6XO)II/IMa IJIL HOPpMAJIbHOTO NMHUIICBApPCHUA: OHA
CTUMYIIMPYET MPOXOKIACHUC MUIINU B KUIIICYHUKEC U PETYIUPYET MPOUECCC BCACBIBAHUS IMUIIICBBIX
BemecTB [9]. OHa Takke CHOCOOCTBYET BBIJICNICHUIO KEJIYU U TOTJIOMIaeT BOAy, (popmupys
(dekanpHy0 Maccy. B cocraB OMOJOTMYECKHUX BOJIOKOH MOMHMO KJIE€TYATKH BXOJSAT TaKKe
HCEKOTOPBIC HCKpaxXMAJIBHBIC IMMOJIMCAaXapubl, TAKHUC, KaK IICKTUH W JIATHHUH.

Tabmuma 2. PekoMeHayeMble KOJIMYeCTBa BAXHEHUIITUX BUTAMUHOB, TIOJy9aeMbIX C THUIICH, s
IIKOJLHUKOB Pa3HOTO Bo3pacTa™

Bo3pact mKoJIbHUKOB, JIET

BuTtamuHb1, Mr MaJIbYUKH JICBOYKH

8-10 11-14 15-17 8-10 11-14 15-17
B: 1,2 15 1,6 1,0 11 1,3
B> 15 1,8 1,8 1,1 1,3 1,7
Huanuna 16 20 20 15 15 16
Be 1,8 2,0 2,1 14 15 1,8
donueBas kK-Ta 150 200 300 100 180 150
Bi12 15 2 3 2 2 3
C 50 60 75 50 60 75
A 1000 1000 1000 700 800 900
D 5 10 5 5 10 5
E 5 10 12 8 8 12
K 60 65 70 50 60 65
[lanToTCHOBAs K-Ta 8 8 8 8 8 8

*[1o manupiM HarmonansHoro HayuHo-uccnenoBarenabckoro Cosera CIIA [21].

Ta6n1/1ua 3. PeKOMeH,[[yeMLIC KOJIM4YeCTBa MHHCPAJIOB (Ml"), IMoJIy4acMbIC U3 THIIH, JIA
ITKOJIBHUKOB Pa3sHOT'O BO?»pa.CTa.>l<

BOSpaCT IIKOJIBHUKOB, JICT

Munepainsl MaJlbUlKH JIEBOYKH
8-10 11-14 15-17 8-10 11-14 15-17
Kanpuuit 1000 1200 1200 1000 1200 1200

Maruwuit 350 400 400 300 300 350



docdop 800 1200 1600 800 1200 1600
Keneso 10 12 12 10 15 15
LuHk 12 15 15 10 12 12
*Tlo manueiM HarmonansHOTo HayuHO-uccienoBarensckoro Cosera CIIA [19].

Tabmuua 4. ConepxaHne KI€TYaTKA B HEKOTOPBIX MUIIEBBIX MPOTYKTaX

[TuieBbie MPOAYKTHI KousnuecTBo, © ConepkaHue KJIETYATKH, T
SA6m0K0 € KOXKYpOU cpemHero pasmepa 2,3
dacoub BapeHas 100 3,8
XJI0TIBS 3€PHOBHIE 100 3,4
X1e6 Oernbrii 100 0,5
X1e0 pKaHOH MM LIETBHO3EPHOBOM 100 1,9
Kamycra 100 2,6
MakapoHbI 100 1,2
['opox 100 6,4
Kaprodens B Mmynanpe 100 2,0
KaprodenbHoe mope 100 0,3
Puc Bapensrit 100 0,3
Hlokonanusiii 6aton "bayarn" 58 3,2
[Hokonanuseii 6aToH "CHukepc" 62 1,7

B mpoaykrax muTaHUsS HIKOJIBHUKOB JOJDKHO OBITH OkoJio 15-20 T knerdatku wiu 12-15 T
HEKpaxMaJbHBIX IMOJUCAXapua0B. UTOOBI BBHIMOJHUTH 3TO TpPeOOBaHHE, MPU MPUTOTOBICHUU
MUIINA CJIETYeT HCIOJIh30BaTh B OOJBIIEM KOJUYECTBE IICIIBHO3EPHOBBIC MPOAYKTHI, a TaKKe
GbpykTHI ¥ oBoIK. B Tabi. 4 mepeunciaeHbl HEKOTOPBIE M3 MPOIYKTOB, CIIOCOOHBIE 00SCIICYHTh
MOTPEOHOCTH IIKOJIbHUKA B OMOJIOTHYECKUX BOJIOKHAX.

HpI/IBeI[eHHHﬁ CIIMCOK IPOAYKTOB HE€ SABJIACTCA IIOJIHBIM, MHOI'MEC OPYIU€ IIPOAYKTBI TaAKXKE
COACPpKAT KICTYAaTKy, 1 OHU C MOJIL301 MOT'YT OBITh YHOTpe6J'IeHBI B IIMTAaHHUHU IIKOJIbHHUKOB.

OcoObIM BOIIPOCOM B MUTAaHUM HIKOJBHUKOB SIBIISICTCS] PUMEHEHHE MPH MPUTOTOBICHUU MUIIN
TaK Ha3blBAEMbIX MHUIIEBBIX J00aBOK, K KOTOPHIM OOBIYHO OTHOCAT KOHCEPBAHTHI
(IpOTUBOMHUKPOOHBIE ~ areHThl),  AHTUOKCHJIAHTHl  (TPOTHUBOOKUCIHUTENH),  CMECHTEIH,
CTaOWIM3aTOphl M KpacuTedW. OTH BellecTBa M00aBIsAIOTCA B MHINY, 4TOObI TpuIaTh ei
HE0OX0IMMYI0 KOHCUCTEH IUI0, BKYC U 3amax. Ho oHM HHMKOT/Ia He ynOTpeOIsioTCs OTIEIbHO U
HE SBIAIOTCS COCTAaBHOM dYacThi0 muiu. MHOTHME U3 MPUMEHSEMBIX B HACTOsIIEe BpeMms
MUIIEBBIX JO00aBOK, TaKHe, KaK COJb, YKCYC, KEJIaTHH, Mepell, UCTOIb3YI0TCA Ha MPOTSKEHUU
MHOTHX BEKOB, OHU BCEM HM3BECTHBI, U UX O€3BPEIHOCTH MPU MPUTOTOBICHUH MUIIH HU y KOTO
HE BBI3BIBAET COMHEHMH. B TO e BpemMs MHOTME M3 MUIIEBBIX J00aBOK, KOTOPBIE CTaIu
MIPUMEHATHCS JIMIIb B MOCIEAHEE BPEMsS B CBSI3U C PAa3BUTHUEM MPOMBIIUICHHBIX TEXHOJIOTUI
MPUTOTOBJIEHUSI THIIM, YacTO BBI3bIBAIOT OMNPEICICHHbIE BO3PAXEHUS H3-32 OMNACHOCTH
BO3HHMKHOBEHHUS OOJIE3HEHHBIX U aJUIEPTMUECKUX peakuuii Ha mumyy y aeteit [19]. [To moBoay
9TUX COMHEHHUU CIIeyeT OTMETUTh, 4YTO WCIOJL30BAHUE MHUIIEBBIX J00AaBOK CTpPOTO
perIaMeHTHpPYeTCs, M MPEeXJIe YeM NONY4YHTh pa3pelleHHe Ha HCHOJIb30BaHUE KaKOM-I10o
MUIIEBOM A00aBKU, Kakdas M3 HUX TMPOXOJUT TIIATEIbHYIO MPOBEPKY B KOMIIETEHTHBIX
MEIMUMUHCKUX M TPABUTEIbCTBEHHBIX OpraHax, TakKuX, Kak BcemupHas opranuzanus
31paBoOXpaHeHus, KoMUTET MO CelbCKOMY XO34MCTBY M IMPOJIOBOJBLCTBUIO EBpomeiickoro
Coro3a u nip. [IpoBeneHHble K HAacTOALEMY BpeMeHHU uccienoBanus [16, 20] moka3siBaroT, 4To



AJJIEPTUYECKHE PeakMy Ha JOMYIICHHBIE K yNOTPEeOJICHUIO MUIIEBbIE JOOABKH KpalHE PeaKu
(He Oojee OIHOrO Cilydas Ha THICSAYY), M, KaK MPAaBHJIO, OHM HE NPEBBIMIAIOT YUCIA CIydacB
0O0JIE3HEHHBIX peaKIMii Ha OOBIYHBIC MPOAYKTHl MHUTAHUS. DTO CIEeIyeT MMEThb B BHUIY INpHU
OpraHu3aluy MUTaHUS y4YallUXCs B HamMX IIKojaX. JoOMThCS KapIUHAIBHBIX W3MEHEHWH K
JAydimieMy B 3TOM cdepe MOXKHO TOJBKO Ha IYTH IPOMBIIIJIEHHOIO IPUTOTOBICHUS
CTaHJAPTU3UPO BAHHBIX IIKOJIBHBIX 3aBTPAKOB, & TAKKE CIIELIMAIBHBIX IPOAYKTOB M HAIMTKOB,
KOTOpBIE COOTBETCTBOBAIM OBl TPEOOBAHUSAM COBPEMEHHON HAyKH O MUTAHWU 4YeloBeKa. Bcem,
KTO paboTaer B 3TOH 0OOJACTH, HAJO0 TOMHHUTH, YTO NPABWIFHOE MUTAHWE HAIIUX AETEH B
HanboJiee OTBETCTBEHHBIH MEPHOJ MX pocTa M (HOPMHUPOBAHUS KaK JIMYHOCTEH - 3TO TMPEKIC
BCEro IyTh K 37J0POBBIO0 HAIIMU M 3aJI0T A3PPEKTUBHOTO YCBOCHUS Ka)KIbIM HOBBIM TTOKOJICHHEM
IIKOJIbHUKOB HAKOIUICHHBIX 3HAHU.



