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OcBoeHME HIKOJBHBIX MPOrpaMM TpeOyeT OT y4alluXcCsi BBICOKOH YMCTBEHHON aKTUBHOCTH.
ManeHbpKU YeNoBeK, MPHOOIIAIINKCA K OOIIel cucTeMe 3HAHWM, HE TOJBKO BBIMOIHSICT
TSDKENBIN TPy, HO TakKe W pacTeT, pa3BUBAETCS, U JUISI BCEro STOTO0 OH JIOJDKEH MONy4yaTh
MOJTHOIICHHOE TMUTaHUE, YAOBIETBOPSIOIIEe MeTaboImuecKrue NoTpeOHOCTH ero opranm3ma [12].
HanpsbkenHasi yMCTBeHHAs JIEATENbHOCTh CBA3aHA CO 3HAYUTENbHBIMU 3aTpaTaMu SHEPTuu [2, 8,
10]. ¥ yenoBeka MO3r cOCTaBIsieT OKOJIO 2% OT 0OmIel Macchl Tesa U MOTPeOIsieT MPUMEPHO
20% Bceit aHepruu, pacxoayemoii opranu3moM B nokoe [11]. Crnenududeckas snekTpuyeckas
AKTUBHOCTb KJIETOK TI'OJIOBHOI'O MO3ra OOecleyMBaeTcsi 3a CUeT pacnaja Oorarbix 3HEprueu
docdopoprannueckux coeauHeHuii - AT® wu kpeatuHdocdara, HO cOAEpPKAHHE ITUX
COCIMHEHUI B HEHpaJbHBIX CTPYKTypax MO3ra HEBEJIMKO U CYIIECTBEHHO HE H3MEHSETCS B
nporecce HepBHOM aesrenvHocTH [2, 8, 11]. BocmonHeHnue 3amacoB OBICTPO PACXOIyeMbIX
MaKpO3PIUYECKUX COEAMHEHUN B KIJIETKAX MO3ra U MOJAJEP’KaHUE MX I[MOCTOSHHOTO YPOBHS B
MpoLeCCe HEPBHOW IEATENILHOCTH OCYILECTBIISIOTCS a’dpOOHBIM OKHUCICHHEM YIIIEBOJAOB, B
OCHOBHOM IUI1OKO3BI [8, 3]. OHaKo KJIETKH TOJ0BHOIO MO3ra HE paclojlaratloT CKOJIbKO-HUOY b
3HAYUTENbHBIMHM 3allacaMy YIJIEBOJOB M KHUCIOPOAAa W TMOTOMY BBIHYKIEHBI HEMPEPHIBHO
noJiy4aTth 3TH MeTabonuThl U3 KpoBu [10]. [TonmxeHnue copepkaHus TIIOKO3bI U KUCIOPOJa B
apTepuallbHON KPOBH HIKE OINPEAEIEHHOTO0 YPOBHS BEIET K YMEHBIICHHI0 HWHTEHCHBHOCTH
KJIETOYHOTO JbIXaHWsI U HAPYLIEHUIO MO3TOBBIX (QYHKIUH [8, 4]. DTO MOXeT cTaTh OAHOU W3
INPUYMH CHIDKEHUSI YMCTBEHHOH paboTOCIOCOOHOCTH W YXYIIICHHUS BOCHPHATHS Y4eOHOTO
MaTepuaia yJyaluMHCs [IPU HENPAaBUWJILHOM opraHu3aluu paboudero AHg U nutaHus B mikoie. C
9TOM TOYKH 3pPEHHs MPEACTABISAETCS KpailHe BaXKHBIM, YTOOBI BECh PEXHM JIHA U OpraHU3alus
IIKOJILHOTO NMUTaHMsI 00eCHeurBaIu MoAAep)KaHue HEOOXOIUMON KOHILIEHTpAlMKM KUCIOpoaa U
YIJIIEBOJIOB B KPOBH, ITOCTYMAIOIIEH K KJIETKaM rOJIOBHOTO MO3ra.

MOFYT JIKn yCJIIOBUA HaIlleM IIKOJIbI YAOBJICTBOPUTH 3TUM Tpe6OBaHI/I${M?

Bricokoe copepxkaHue KHCIOpOJa B IPUTEKAIOMEH K MO3TYy KpOBH 3aBUCUT OT €ro
KOHILEHTPAllUd BO BJBIXa€MOM BO31yxe, 3(PQGEKTUBHOCTH Tra3000MeHa B JIETKHX, CTENEHHU
CBSI3bIBAaHMS KHCIIOPOJa KPOBBIO M 00IIEHl CKOpPOCTH KpOBOTOKA. [l mojiepskaHusl BBICOKOM
KOHIEHTpAllUU KHUCJIOpOJa BO BABIXaEMOM BO3JyXe HEOOXOIHMMO pPEryJspHO MpPOBETPUBATH
KJIACCHBbIE TOMEIIEHUs. DTO MNPEeAJOkKEHHE BPSL JIM BBI30OBET Y KOro-aubo0 BO3pakeHHe, HO
BBITIOJHAETCSI Ha MPAKTUKE OHO JajeKko He peryisipHo. Hamo, 4ToObl 3TO mpocToe yciaoBue
0€3yKOPU3HEHHO BBIMOJIHAJIOCH O]l KOHTPOJIEM yYUTeNeH, a MIKOJbHUKAM CJelyeT HEeYyCTaHHO
OOBSACHSATH MOJIB3Y CBEKEr0 BO3/IyXa JJISl UX 3/10pOBbs U PAOOTOCIIOCOOHOCTH.

CoBokymnHas paboTa Jerkux, cep/ila, CUCTEMbl KPOBU U NepU(Pepruyeckoro KpoBooOpalieHus mno
MIOCTaBKE KHUCIOPOAA TKaHAM OOBIYHO 00OO3HAa4aeTcsi Kak a’dpoOHas CIOCOOHOCTh OpraHHu3Ma,
KOTOpasi OIpeiesieT YPOBEHB 370POBbA uenoBeka [6, 7]. dopmupoBanue adpoOHBIX QYHKITUNA B
JIETCKOM U IOHOIIECKOM BO3pPAacTe HANpsAMYIO 3aBUCUT OT YPOBHS (PU3MUYECKON aKTHUBHOCTH [12,
4]. Ynyumenue pabOThI cepama W JIETKUX, a CIEJ0BaTEIbHO, M CO3/IaHUE YCIOBUW IS
yAy4IIeHUs. CHAa0XXEHUs MO3ra KHUCJIOPOJAOM U THTaTeNbHBIMU BelIECTBaMHu, Tpelyer
eXEeTHEBHON (PU3NUECKON HArpy3KH, JOCTATOYHOU /I TOTO, YTOOBI BO3OYIUTh aanTallHOHHBIC
Y BO3pacTHbIE NTepecTpOorKH B opranusme [4, 1]. [ToaTromy B peskuMme HIKOJIBHOTO JHS ydalluecs



JOJKHBI TIONTy4aTh JOCTATOYHBIA 00BEM ABMKCHUN Ha ypokaxX (PU3KYIBTYpHI M HA MEpeMEHaX.
OO6muii 06beM BUraTeNIbHON aKTUBHOCTH B T€UEHHE JIHA JIOJDKEH COCTABISATH [Tl MIKOJIBHUKOB
He MeHee 2-2,5 1. [TockobKy B HacTOsIIee BpeMsi C YpOKaMu (PU3KYIBTYPBHI JAIEKO HE BO BCEX
HIKOJIaX [0 OOCTOUT OJaromojgyyHo, CJIEQyeT BCAYECKHM CTUMYJIMPOBATh JBUTATEIBHYIO
AKTHUBHOCTh IIKOJHbHUKOB Ha MEpeMEHaX MU HE MbITaTbCS OrPAHMYMBATH €€ I0J 3HaAMEHEM
00pbOBI "3a BBICOKYIO aAucHUIUIMHY". Ecnum Takas "Tuxas AUCHUIUIMHA" KOMY-TO W HY)KHA, TO
TOJIbKO HE Pa3BUBAIOIIEMYCS OPTaHU3MY IIKOJBHHUKA U €0 3/I0POBBIO.

ObecnieueHne yCHJIEHHOW YMCTBEHHOW [ESATEIBHOCTH TJIOKO30M - OCHOBHBIM CyOCTpaToM
OKHUCJICHHS, KaK YK€ OTMEYalloch paHee, 3aBHCHUT OT CKOPOCTH MO3IOBOIO KPOBOTOKA M
KOHIIEHTPAIIUU ITOr0 MeTadoauTa B KpoBU. OOBIYHO KOHIIEHTPAIIUS TITFOKO3bI MOICPKUBA STCS
Ha ypoBHe 80-120 mu kpoBu [22]. ['moko3a mocTynaer B KpOBb M3 KHUILIEYHUKA B IPOIECCE
nepeBapuBaHusl MUK WIA U3 "3alaCHUKOB YIJIEBOJOB", UMEIOIIMUXCS B MEUEHU U HEKOTOPBIX
TKaHsx. [locme 0oOMIBHOrO YIJIEBOJHOTO 3aBTpaKa COJEP)KAHHUE TJIIOKO3bI B KPOBU PE3KO
MOBBIIIAETCS, U 3TO BBI3BIBACT BBIJICJICHWE TOPMOHA MHCYJMHA B MOHKEIyA0uHOM xenese. [lox
JEICTBUEM MHCYJIMHA MPOUCXOIUT YCUIICHHOE OTJIOKEHHE caxapa B OpraHax u TKaHsx B (opme
[JIMKOreHa (3KMBOTHOTrO KpaxMmana). Eciu copepranue rioko3sl B KpoBH mpesbliaer 150 mMr Ha
100 M1 KpOBH, TO IIPH ATOM B IMOYKAX HAYWHAETCS OBICTPBIH cOpPOC "M3JIMIIKOB caxapa ¢ MOYOM.
N3-3a 3TUX TIpUYMH BCEA 32 HEMPOJOJDKU TEIbHBIM MOBBIIIICHUEM KOHIICHTPAIIMH TIIOKO3bI B
KpOBH B MepBbIe 1,5-2 4 mociie 3aBTpaka y MIKOJIbHUKOB 3aT€M MOXET OOHAPYKUThCS CHIKEHUE
ee comepkaHusi B KpoBu. Kornma yMmeHbIIEHHE COJEp)KaHMs caxapa B KPOBU COBMANAET C
MOBBILICHHBIM €r0 OTPEOICHUEM B MO3TY IPU YCUIIEHHON YMCTBEHHOM aKTUBHOCTHU, 3TO MOKET
MPUBECTU K PA3BUTUIO COCTOSIHUSI THIOTJIMKE MUM U TIOSBJICHUIO BBIPAXKEHHOTO OIIMYIICHUS
YMCTBEHHON ycTaiocTu. YToOBI MPEeAOTBPATUTh MOI0OHOE HEKEIaTeIbHOE Pa3BUTHE COOBITUI,
CJIEZIyeT OTKa3aThCsl OT Pa30BOro OOJBIIOTO MOTPEOJICHHs YIIIEBOIOB 3a 3aBTPAKOM, 00€IOM U
VKUHOM M TepedTd K "ApoOHOMY" mpuemy yrieBOJOB, pacmpeiensis OOJbIIyI0 YacTh HX
CYTOYHOM /103bI HA TPOMEXKYTOUHBIE TPUEMBI MHUIIHA B TEYCHHUE IKOJIBHOTO JHS (3TO MOTYT OBITH
(bpyKTOBBIE WM CIEUUATbHO MPUTOTOBICHHBIC YIIIEBOJHBbIC HAMHUTKH, Yail, Kode, pa3IuvHbIe
OyJI0YKH, TeYeHbe, KOHPETHI U T.I1.), YTO OOECIEUYHUT MOCTOSHHOE MOCTYIUICHUE CBEKUX MOPIUI
[JIIOKO3bI B KPOBb W OydeT CTUMYJIMPOBATh IMOBBIIICHHYIO YMCTBEHHYIO aKTHBHOCTh
IIKOJTbHUKOB.

Hanmo ormetuTtsh, UTO panroHaaIbHOE MUTAHUE IIKOJIBHUKOB HE CBOAUTCS TOJBKO K "npoOoHOMY"
yrnotpeOiaeHuo yriaeBoaoB. l[IpaBunpHOE mNHTaHWE JOMHKHO O0OECIEYUTh TOCTYIJICHHE B
OpraHuW3M BCE€X HEOOXOJMMBIX BEIIECTB: YIJIEBOJIOB, JHPOB, OEIKOB, BUTAMHUHOB U
MHUKPO3JIEMEHTOB B HY’KHBIX KOJIMUECTBAX U B MPaBUJIbHBIX Mponopuusx [5, 15].

[ToMrMO IIPOCTBIX CaxapoB, K KOTOPBIM OTHOCHTCS TUIIOKO3a, C MUIIEW B OpraHU3M IOCTYIAOT
TaK)X€ U CIIO’KHbIE (POPMBI YIJIEBOJOB, TaKue, KaK Kpaxmall, JeKCTPHUHBI, KJIeTyaTka u T.1. Mx
COOTHOILIEHHE B MOTPEOISeMbIX MUIIEBBIX MPOIYKTAX JOKHO M3MEHSATHCS B 3aBUCHMOCTH OT
XapakTepa MpeaCTosIeld JeATeNnbHOCTH. Tak, HampuMmep, B COCTaBe YTPEHHEro 3aBTpaka,
IPE/IIECTBYIOIIET0 HANPSKEHHOMY y4eOHOMY JIHIO, HapsiAy C NMPOCTBIMU caxapaMH JIOJIKHbI
OBITH TAaK)KE€ MPEACTABIEHBI U CIOXHBIE MOJTUMEpPHBbIE (OPMBI YIIIEBOJOB (Kpaxmall, KJIeT4yaTKa).
OTO0 3HAYMT, YTO IOMHUMO CJIAJIKOTO Yasl, BAPEHbS U KOHIUTEPCKUX U3JEIINN B YTPEHHUHN 3aBTpaK
HIKOJIbHUKOB JIOJDKHBI BKJIIOYAThCSl XJ1€000YJIOUHbIE M3ENus, pa3nyHble Kallh, MaKapOHBI,
BapeHbIN U JKapeHbI KapTodenb, cBexHe (QPYKThl U OBOIIM, OOraTbie KJIeTYaTKON M MEKTUHOM
(ocobenno) s16;10ku u T.1. [Tocie Toro kak OyayT UCIIOIB30BaHbI TPOCTHIE caXxapa, YCBOSHHBIE 3a
YTPEHHUM 3aBTPAKOM, MMOCTENEHHO YCHJIMBAIOLIUICS MPOLECC PACIICIUIEHUS CIOXKHBIX (opm
YIJIEBOJIOB JODKEH OO0ECHeuuTh aKTUBHO paboTaromMi MO3T HEOOXOIUMBIM KOJUYECTBOM
[JIIOKO3Bl M3 TpUTEKaromed KpoBU. B mpoaykrax, KoOTopble MNOTpeOIsAOTCsS Npu
"mepekychiBaHUAX'" B IEPEPBIBAX MEXKIAY YPOKaMH, B OCHOBHOM JOJIKHBI IPUCYTCTBOBATH



JeTKOyCcBOsieMble (DOPMBI YTIIEBOIOB, MaldbhTO3a M T.II.), KOTOPHIE Cpa3y Ke IMOCIe BCACHIBAHUS
OylyT UCTIOJBL30BaHBI JIsl MTUTAHUSI aKTUBHO PA0OTAOIINX OPTaHOB U TKAHEH.

OO11ee KOIMYECTBO YIIIEBOAOB, HEOOXOIUMBIX IIKOJIBHUKAM B TCUEHUE OJTHOTO JIHS, COCTABIISCT
ot 300 no 400 1, wiu B cpennem okoio 10 r yrieBogoB Ha 1 kr Beca Tena. OTHOCUTENbHAS A0
YIJIEBOJIOB B OOIIUX dHEPro3aTparax OpraHm3Ma, 00ecrednBacMbIX 3a CUET MPOYKTOB MUTAHUS,
JOCTUTaeT y MKOJILHUKOB 60-65% [14].

Bropoii mo 3HaYUMOCTH KOMIOHEHT MUIIM, HYKHBIM ISl YIAOBIETBOPEHUS DHEPreTHUECKUX
NOTPEOHOCTEN MIKOJBHUKOB, - 3TO kupbl. Ha ux nomo npuxogutcs ot 20 g0 30% ot obmux
CYTOUHBIX 3aTpaT 3Hepruu [15]. Ho kupbl HCMOAB3YIOTCA HE TOJBKO B SHEPIE€TUUYECKUX LIENISX,
OHM TaKXe SBISIOTCA HEOOXOTUMBIM JJIEMEHTOM NpPU TOCTPOCHUHM KJIETOUYHBIX MeMOpaH,
(dhepMEeHTOB U TOPMOHOB, CITY>KaT Cpeloi JuIsl pacTBopeHus ButamMuHoB A, D, E, K [23].

XKupsl cocToAT W3 TIMIEpPHHA M OJKUPHBIX KHCIOT. B mpomecce numeBapeHuss U HpH
MOOWJIM3AaLMU M3 JKUPOBBIX JIETI0 OpraHu3Ma OHHM pPaCLICIUISIOTCS Ha COCTaBHBIE YaCTH.
['munepun B opraHu3Me OOMEHMBAeTCs HO IMYTH INPEBpAICHUs YIIEBOIOB, a oOpasyromuecs
JKUPHBIC KHCJIOTBI IMOABCPrarOTCA OKHUCICHUIO B MNPOHCCCC KIICTOYHOI'O JAbIXaHUS. )KI/IpHI)Ie
KUCIIOTBI, BXOJSIIME B COCTaB XXHMPa, PA3INYAIOTCS MO HACBIIIEHHOCTH BHYTPUMOJICKYJISPHBIX
CBSI3EH. )KI/IpI)I JKHUBOTHOI'O IMMPOUCXOKACHUA OTINYAIOTCA BBICOKUM COACPKAHUECM HACBIIICHHBIX
KUPHBIX KHUCIIOT, KOTOpPbIE B OCHOBHOM WCIIONB3YIOTCSl JUIS OSHEPreTHYECKHX IIeJeH.
Pacturensabie JKHUPbBI B OOJIBIIOM KOJIMYECTBE COACpIKAT HCIPCACIBHBIC KHUPHBLIC KHCJIOTHI,
KOTOPBIE UCIIOJIB3YIOTCS JJISl HOCTPOCHHSI KIIETOYHBIX MEMOpaH M BBIIOJHEHHS KaTATUTHYECKUX
¢ynkuuii. B mpoxykTax nuTaHus, yHOTpeOJIIEMBIX HIKOJbHHKAMHM, JTOJDKHO OBITH JOCTAaTOYHO
HETIPEJeNbHBIX JKUPHBIX KHUCIOT, TAaKHX, KaK JIMHOJIEBAs, JIMHOJICHOBAs, KOTOpBIC JETKO
BKJIIOUAIOTCS B Ipolecc "pabouero" odmeHa BemecTs. HempenenbHbIMU KUPHBIMU KUCIOTaMU
0COOCHHO OOraThl MOJIOYHBIE U PACTUTEIBHBIEC TIPOTYKTHI.

Jpyroit BaKHBII KOMIOHEHT muiy - O0enku. Ha ux 10710 B CyTOYHOM palMOHE HIKOJbHUKOB
00bpryHO mpuxoauTcst He 6osee 10-12% oT o0miero KoarMuecTBa YHEPTUH, OTYyIaeMON U3 MUIIN
[14]. Ho ocHOBHOe Ha3zHayeHHE OENKOB HE CBOJIUTCS K YIOBICTBOPEHHUIO SHEPreTUYECKHX
norpedbHocTeil. benkn - 3TO OCHOBHOM CTPOMTENBHBIX MaTe€pHall HAIIero OpraHu3Ma,
HEOOXOMUMBIN JUIl pocTa U MOAJIEPKAHUS CTPYKTYPHOU LETOCTHOCTH BA)KHEHIIHMX OpPraHOB U
TKaHeW. benku - 3TO0 monMMepHble COEAMHEHHUS, COCTOSIINE M3 Pa3IMYHBIX aMUHOKHUCIOT. B
cocTaB 0€JIKOB YeJIOBEYECKOI0 OpraHu3Ma BXOAT 24 aMUHOKHCIIOThI, KOTOPBIE MOPa3AeIIIOTCS
Ha JIB€ TPYIMIbI - 3aMEHUMbIE U He3aMeHUMBbIe. [Ipy npaBUIbHOM MUTAHUN IIKOIBHUKH JOJKHbI
[OJy4aTh BEChb HAOOP HE3aMEHMMbIX aMMHOKHCIOT, TaK KaK UX HEJIOCTaTOK B MUILE BEIET K
OCJIa0JICHUIO0 BaXXHEWIMX (PYHKIMN opraHu3Ma W pa3BUTHIO OOJE3HEHHBIX cocTOosHUM [12].
YroObl 00eCcTIeYnTh MOCTYIUIEHHE aMUHOKHUCIOT B HEOOXOAUMBIX KOJIMYECTBAX U ONTHUMAJIbHBIX
COOTHOILIEHUSX, MHILA IIKOJIbHHUKA JOJKHA OBITh pa3HOOOpa3sHOW M coJep)kaTh OElKM Kak
KUBOTHOTO, TaK W PACTUTEIBHOIO MNPOUCXOXKIeHHS. OCHOBHBIMH HMCTOYHMKaMH Oellka B
NUTAaHUM YeJIOBEKa SIBJISIIOTCS MSICO, MOJIOKO, fiilia, pbiba, a Takxke (aconb, OpexH, 3epHOBbIE
KyJbTYpbl M HEKOTOpbIE OBOLIU. BelKu >KMBOTHOTO NPOUCXOXKIEHHUS Oojiee MOJE3HBbI s
pacTyllero opraHu3Ma IIKOJbHUKOB, TaK KaK MX aMMHOKHUCIIOTHBIM cocTaB B Oouibliueil mepe
OoTBe4YaeT ero MerabonuuyeckuM TpeboBaHu sM. CpenHsst THEBHas NOTPeOHOCTh B Oeskax
COCTaBJISIET y IMIKOJIHLHUKOB OKoJIO 1,1 T O6enka Ha 1 kr Beca tena [24]. MU3menenus motpeObHOCTH
B OeJKax B Pa3HbBIX BO3PACTHBIX NEPUOIaX WITIOCTPUPYIOT JaHHbIE, IPUBEACHHBIE B Ta0II. 1.

Ta6J'II/II_Ia 1. CYTO‘-IHaSI HOTpGGHOCTB B IMHUIIICBBIX Oenkax Y HIKOJILHUKOB pa3HOro Bo3pacTta

BospactHoit KonngectBo motpebiasieMoro
MepHoJ, JET Oenka, I/KT Beca Telna
6-10 1,2

11-14 1,0



15-17 0,8

Crnemyer OTMETUTBb, 4YTO U3-32 pa3IMyMii B MeTaOOMMYECKON aKTUBHOCTH M (DYHKIHIX
OTAETBbHBIX AMHHOKHUCIOT OOECIEYHTh HMX ONTHUMAJbHBIE COOTHOIICHHS B IIHIIE JOBOJBHO
tpyano. K tomy ke camo mo cebe coiepKaHWe KakoW-TMOO aMHHOKHUCIOTHI B IHIIEBBIX
IPOJYKTaxX eIle He 03HAYAET, YTO MOCIIEC MUIIEBAPEHHS, BCACBIBAHHS U YCBOCHHS aMHUHOKHCIIOT B
TKaHSAX JOCTHTaeMoOil KOHIIGHTPALMU JaHHOM aMHHOKUCIOTHI OyJeT JOCTaTOYHO s
YIOBJIETBOPEHUSI META0OJIMYECKHX NOTpeOHOCTel opraHu3Ma. M3-3a 3TOro B NMUTAHUM JIHII,
UCTIBITHIBAIOIINX WHTCHCUBHBIC (PU3UYECKHUE M YMCTBEHHBIE HArpy3KH, IMIMPOKO MPHUMEHSIOTCS
pa3nuuHble OENMKOBBIE Ipenaparbl W AMHUHOKUCIOTHBIE CMECH, B KOTODPBIX COOJIOJICHBI
ONTUMAJIbHBIE COOTHOILICHHS BCEX HEOOXOANMBIX aMUHOKHUCIIOT.

Hapsmy C OCHOBHBIMH KOMIIOHCHTAMHU IIUINHW - YIJICBOAAMHU, XUpAMU U OeIKaMH - B IIUTaHUH
IMIKOJIBHUKOB HCO6XO,Z[I/IMO npeaAyCMOTpPpETh CBOCBPEMEHHOEC W IIOJHOC€  BOCIIOJIHCHHE
HOTpe6HOCTI/I opraHui3Ma B BUTaMHUHaX, MUKPO3JICMCHTAX, OHOJIOTHYECKUX BOJIOKHAX U BOJC.

VY HIKOJBHUKOB U3-3a BBICOKOW YMCTBEHHOM aKTMBHOCTH U POCTa OpraHu3Ma MOTpeOHOCTU B
BUTaMUHAX W MHUKPOIJIEMEHTax 3aMETHO yBeJNWYeHbl [25]. BuTaMuHBI, KOTOpBIE B MaibIX
KOJIMYECTBAX COAEPIKATCS B PsAJE MUILEBBIX MPOLYKTOB, IOMOIal0T KOHTPOJIHUPOBAThH IIPOLIECCHI
oOMeHa BelecTB B opranusMme. [1ockonbKy OOJBIIMHCTBO U3 HUX OPTaHU3M YEJIOBEKAa HE MOYKET
IIPOU3BOJUTh CAMOCTOSITEJIbHO, BHUTAMMHBI JIOJDKHBI IIOCTyHaTh B OPraHW3M C IHIIEH.
HenocraTtok BUTAMUHOB B IUILE MOKET MPUBECTU K Pa3IUUHBIM 3a00J€BaHUSIM, 0003HAYaEMbIM
KaK aBUTAaMUHO3, IIPM KOTOPOM HapyWAlTCs IMpPOLECCHl POCTa, YXYAIIAETCA NaMATbh U
CHIKaeTcs paboTOCOCOOHOCTb.

Butamunbl cienyer ymoTpeOnsTh B CTPOTO ONpENeNICHHBIX KoiudecTBax. [loTpebieHue psga
BUTAMHHOB B OOJNBIIMX J03aX CTOJIb )K€ HEKENATeNbHO, KaK W WX HEIOCTaTOK B IHIIE.
[ToTpeOHOCTH OpraHM3Ma MIKOJIBHUKOB B BKHEWIIMX BHUTAMHHAX XapaKTEPH3YIOT JaHHEIC,
IIPUBE/ICHHBIE B Ta0II. 2.

COanaHcUpOBaHHBIM pEXHM [UTAaHUS, BKIIOYAIOMMNA MCHOJIb30BAaHUE MPOJIYKTOB Kak
pPacTUTENBHOIO, TAaK M >KMBOTHOIO IPOUCXOXKICHHS, OOBIYHO BIIOJHE MOXET O0ecledyuTh
MIOCTOSSHHOE M JIOCTaTOYHOE CHAa0XeHHe oOpraHu3Ma BHUTaMuHaMu. [Ipu HemoctarouHOM
MOCTYIUIEHUU BUTAMUHOB C MHIIEH O0OHapyXKMBArOIUICS Ne(UIUT ITUX BELIECTB B OPraHU3MeE
MOJKET OBITh JIETKO YCTpPaHEH MPUEMOM CHEIHMaIbHBIX BUTAMUHHBIX INpENapaToB, KOTOPHIE B
HACTOSIEE BPEMs ILIMPOKO IIPEACTABIICHBI HA AlITCYHOM IIPUIIABKE.

MukposneMeHTsl (MUHEpasbl) BBINOJIHSIIOT B OpPraHW3ME MHOTrOYMcieHHble ¢(yHKuuu. Tak,
HarpuMmep, Kaiabiui, ¢hochop U MarHuii HEOOXOIUMBI I (POPMUPOBAHUS 3IO0POBBIX KOCTEH U
3y0O0B, KU - A1 IPUJAHUS 3IaCTUYHOCTH COEIMHUTEIbHOTKAHHBIM 00pa30BaHUsM, a JKeJe30
- 17151 CBA3BIBAHUS KUCIIOPO/a KPOBbIO [17]. BoNbIIMHCTBO U3 MEPEUUCIEHHBIX MUKPO3JIEMEHTOB
TpeOyIOTCS OpraHu3My B OUYEHb MalbIX J103aX, U 3TO MOXXET OBbITh JIErKo OOecreueHo Hpu
pa3HooOpa3HOM U cOamaHCUPOBAaHHOM mUTaHUM. B Tabin. 3 mpuBeneHbl pPEKOMEHyeMble
KOJIMYECTBA MHUHEPAJIOB, KOTOPBIE IIKOJBHUKM Pa3HOrO BO3pacTa MJOJDKHBI II0JIydaTb W3
MUIIEBBIX TPOTYKTOB.

Bopa, He sBISAACH MPOAYKTOM MUTAaHHUSA, TEM HE MeHee cocTaBiseT 10 60% oT olmell Macchl
YeJIOBEYECKOro OpraHu3Ma M JKU3HEHHO HEeoO0XOAMMa, TaK KaK CIYKUT JAJs pacTBOPEHHUS U
JTOCTaBKU MUTATENbHBIX BEIIECTB K aKTUBHO (DYHKIIMOHUPYIOIUM opraHam u TkaHsM [18]. Boxa
COXpaHsieT He0OXO0IMMBbI 00bEM KPOBH U PETYIHPYET TEMIIEpATypy Tena.

Bona moctynaer B opraHu3Mm ¢ muiiedl U npu ynorpedsennn HanmutkoB. Okomo 0,5 1 BoAbI B
JIeHb o0paszyeTcs B OpraHM3Me 3a cyeT peakiuii oOmeHa BeriecTB. LIIKOJIBHHUKY €XeIHEBHO



HY)KHO TOTpeOnaTh a0 1,5-2,0 m1 BOABI AN BO3MEIICHUS €€ MOTEPh, MPOUCXOMANINX TMPU
JIBIXaHUH, TTOTOOT/ICJICHNH, a TaK)Ke KUIAKUX W TBEPIBIX BhIAcNeHUIX. Korma Temmneparypa tena
MOBBIIIAECTCS B YCJIOBHUSIX BBICOKOM TEMIIEPATYphl OKPYKAIOIIEH Cpeibl WIHM MPHU BHIIOIHEHUU
WHTEHCUBHBIX (DM3MYECKUX YIPAKHECHUH, BOZHUKACT YCUIIEHHOE MOTOOTACNICHUE, IPU KOTOPOM
MPOUCXOAUT HCHApEeHHEe, CHIKAIOIIEee TeMIiepaTypy Tena. [lpu moTtooTneseHun yBeIMuuBaeTCs
KOHIICHTpAIUs COJICH B KPOBH M BO3HHMKAET YYBCTBO JKaXKIbl. [losiBIEHHWE 4yBCTBa »Kaxabl HE
CIYXXUT TIOKa3aTelieM IOTePh BOJbBI, TaK KaK MEXAaHHU3MBbI, CBSI3AHHBIE C €ro TMOSBICHUEM,
cpabaThIBalOT YK€ TOCIEC peaJbHBbIX MOTEPh BOJBI OPTaHU3MOM. DTO O3HAYaeT, YTO CICAYET
NUTh JI0 TOrO, KaK MosiBIsieTcs *kaxzaa. [losTomMy B IIKOJIe JOJKHBI OBITH CO3[aHbI YCJIOBHS,
yTOOBI JIETH MOTJHM YJOBJICTBOPUTH CBOIO TOTPEOHOCTH B BOJE B Jt000€ BpeMs U B
HeoOXoauMoM KonmuecTBe. [Ipy STOM HAAO y4YUTHIBATH, YTO MOTPEOHOCTH B BOJE
YBEITUYMBACTCS C YBEIIMYCHUEM MOTPEOJICHHS YTIIEBOJIOB C TTUIIICH.

B mnumeBoM pamuoHe IIKOJBHHMKA JOJDKHBI HMPUCYTCTBOBATH B HEOOXOJMMBIX KOJMYECTBAX
Ouosornyeckre BOJIOKHA, BKHEWIIEe U3 KOTOPBIX - KieTuaTka. [luTarenpHas KieTdaTka - 3TO
CMeCh Pa3HOOOPA3HBIX TPYAHOIEPEBAPUBACMBIX BEIIECTB, KOTOPHIE HAXOAATCS B CTEONAX,
JJUCTBhAX M IIJIoAaX paCTCHI/If/'I. KineruaTka HGO6XOI[I/IM21 AJI1 HOPMAJIBHOT'O IMUIICBAPCHUSA: OHA
CTUMYJIMPYET NMPOX0XKJICHUE THIIH B KUIICYHUKE U PETYIUPYET MPOLECC BCACHIBAHUS MUIIEBBIX
BemecTB [9]. OHa Takke CIOCOOCTBYET BBIJCICHHUIO JKEIYM W TOTJIOHIACT BOAY, (hopMupys
¢pekanpHyr0 Maccy. B cocraB OMOMOrHYecKMX BOJOKOH IOMHUMO KIIETYaTKH BXOJST TaKXkKe
HCKOTOPBIC HCKPAXMAJIbHBIC IMOJIUCaAXapUuibl, TAKUC, KaK IICKTUH W JIAMTHWH.

Tabmuna 2. PekoMeHyeMble KOTMYECTBA BAXHEHIIIMX BUTAMHHOB, MOJy4aeMbIX C THINCH, IS
IIKOJIbHUKOB Pa3HOIo Bo3pacra™

B03paCT IIKOJBbHUKOB, JICT

Butamuubl, Mr MaJIbYUKH JIEBOYKH

8-10 11-14 15-17 8-10 11-14 15-17
B 1,2 1,5 1,6 1,0 1,1 1,3
B, 15 1,8 1,8 1,1 1,3 1,7
Huauua 16 20 20 15 15 16
Be 1,8 2,0 2,1 14 15 1,8
®donuenas K-Ta 150 200 300 100 180 150
B12 1,5 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
[lanToTeHOBas K-Ta 8 8 8 8 8 8

*[1o nanueiM HarmonansHoro Hay4yHo-uccnenaoBarenbckoro Cosera CHIA [21].

Tabmuua 3. PexoMeHayemble KOJIMYECTBA MHUHEpAIOB (M), IOJydyaeMble M3 MHIIM, IS
HIKOJIbHUKOB Pa3HOro Bo3pacTa™

B03paCT IIKOJBHHUKOB, JICT

Munepaisl MaJIb4YUKH JIEBOYKH
8-10 11-14 15-17 8-10 11-14 15-17
Kanpuuit 1000 1200 1200 1000 1200 1200

Marunuit 350 400 400 300 300 350



docdop 800 1200 1600 800 1200 1600
Kenezo 10 12 12 10 15 15
[uak 12 15 15 10 12 12
*[To nanapiM HanmonaneHOTrO Hay4yHO-UcciaeaoBarenbekoro Cosera CIIA [19].

Ta6mmma 4. CoaeprkaHue KJICTYATKH B HEKOTOPBIX MUIIEBBIX MPOIYKTaX

[TueBbie TPOAYKTHI KomuuecTBo, r CopeprxaHue KJIeTYaTKH, T
S6110K0 ¢ KOXKYpOIt cpenHero pasmepa 2,3
dacosb BapeHas 100 3,8
XJ10TIbsI 36pHOBBIE 100 3,4
Xi1e0 Oelbli 100 0,5
X71eb prKaHOH WIIH 1IEeJTbHO3EPHOBOM 100 1,9
Kamycra 100 2,6
MakapoHbI 100 1,2
["opox 100 6,4
Kaprtodens B MmyHaupe 100 2,0
KaprodenbHoe mope 100 0,3
Puc BapeHbIit 100 0,3
oxonanuseiii 6atoH "bayHT" 58 3,2
[okonaansiii 6aTon "CHukepc" 62 1,7

B mpoaykrax muTaHus IMIKOJBHUKOB JOJDKHO OBITH OKOJO 15-20 r kneryatku wid 12-15 r
HEKpaxMaJbHBIX MOJucaxapuoB. UTOOBl BBIMOJHUTH 3TO TpeOOBaHME, MPU MPUTOTOBICHUU
MUIIA CJIEYeT HCIOJIb30BaTh B OOJBIIEM KOJIMYECTBE LEIHHO3EPHOBBIC MPOAYKTHI, a TaKXKe
¢GpykThl U oBowU. B Tabn. 4 nepeynciieHbl HEKOTOPbIE U3 MPOAYKTOB, CIIOCOOHBIE 00ECIIEUUTD
MOTPEOHOCTH MIKOJIBHUKA B OMOJIOTMYECKUX BOJIOKHAX.

HpHBeI[eHHBIfI CIIMCOK TPOAYKTOB HC€ SBJSACTCA IMOJIHBIM, MHOTHC APYIH€ IMPOAYKTBI TaAKKE
COACPpIKAT KJICTYATKY, U OHHU C IOJIB30H MOT'YT OBITH yHOTpG6J'I€HI>I B IIMTaHUU NIKOJIBHHUKOB.

OcoObIM BOIIPOCOM B MUTAHUH LIKOJBHUKOB SBJISIETCS IPUMEHEHUE MPU NMPUTOTOBJICHUU MUIIN
TaK Ha3blBa€MbIX IMHUIIEBBIX JJ100ABOK, K KOTOPbIM OOBIYHO OTHOCAT KOHCEPBAaHTHI
(IpOTUBOMUKpPOOHBIE ~ areHThl),  AHTHOKCHJAHTHl  (MPOTHBOOKUCIUTENIN),  CMECHUTENH,
CTa0MIIN3aTOpbl M KpacUTeNHd. ODTH BellecTBa J00aBIAIOTCS B MUILY, 4YTOOBI HpUIaTh ei
HE0OXOUMYI0 KOHCUCTEH 11110, BKYC U 3anax. Ho oHu HuKoOr1a He ynorpeossitoTcs OTASNbHO U
HE SBIIOTCA COCTAaBHOW YacThlO0 MNUIIM. MHOTrME W3 NPUMEHSEMBIX B HACTOALIEE BPEMs
NUIIEBBIX J00aBOK, TaKWe, KaK COJIb, YKCYC, )KEJIaTUH, Mepell, UCIONb3YIOTCS Ha MPOTSKEHUU
MHOT'MX BEKOB, OHHM BCEM W3BECTHBI, U UX O€3BPEIHOCTH MPH MPUTOTOBJIECHUH MUIIA HU Y KOTO
HE BBI3bIBACT COMHEHHMH. B TO ke BpeMs MHOrME€ W3 NHILEBHIX JA00aBOK, KOTOpBIE CTalIH
IPUMEHATHCS JIMIIb B IIOCIEAHEE BPEMS B CBSA3M C Pa3BUTHEM INPOMBIIUIEHHBIX TEXHOJIOTHM
IPUTOTOBJICHUS] MUIIM, YacTO BbBI3BIBAIOT OMNpPEJIEICHHbIE BO3PAKEHUSI H3-3a OINACHOCTU
BO3HUKHOBEHUS! OOJIE3HEHHBIX U aJUIEPrHUecKuX peakuuil Ha numy y nereit [19]. ITo moBony
TUX COMHEHUH CcleAyeT OTMETHTb, YTO MHCIIOJIb30BAHME MHUIIEBBIX JOOABOK CTpPOTro
perlaMeHTHPYeTCsl, U MpEeXAe YeM IOJNyUYUTh pa3pelleHue Ha HCIOJIb30BaHME KaKOW-THO0
NUIIeBOM /J100aBKM, KakJas M3 HUX IPOXOJUT THIATENbHYIO IMPOBEPKY B KOMIIETEHTHBIX
MEAMIMHCKUX W TPaBUTEIbCTBEHHBIX OpraHax, TaKuX, Kak BcemupHas opraHusanus
3paBoOXpaHeHus, KoMUTET MO CenpCKOMY XO34HMCTBY M IIPOJOBOJILCTBUIO EBpomeickoro
Coro3a u np. IIpoBeneHHbIe K HAcTOALIEMY BpeMeHU uccienoBanus |16, 20] nmokas3siBatoT, 4ToO



aIUIeprUYecKre Peakiuy Ha JOMYIIEHHBIE K YIOTPEOICHUIO MUIIEBbIC TO0ABKU KpalHEe PEeaKu
(me Oomee OgHOTO Ciry4asi Ha THICSYY), M, KaK MPABWJIO, OHU HE TMPEBBHIINIAIOT YKCIIA CIydacB
0OJIE3HEHHBIX pPEaKUMi Ha OOBIUHBIE MPOIYKTHI MUTAHUSA. DTO CIEAYET MUMETh B BHUAY INpHU
OpraHu3aliyl MMUTAHHUS YYAlIUXCsl B HAaNIMX INKoyax. JloOMThCs KapIWHAIBHBIX M3MEHECHUH K
JAy4dimieMy B OTOW cdepe MOXKHO TOIBKO HA MYTH MPOMBIIIICHHOTO TPUTOTOBIICHUS
CTaHJAPTU3UPO BAHHBIX IIKOJIBHBIX 3aBTPAKOB, & TAK)KE CICIUAIBHBIX MPOAYKTOB U HAITUTKOB,
KOTOpPBIE COOTBETCTBOBAJIM OBl TPEOOBaHMSAM COBPEMEHHOM HayKH O MHUTAaHUM yelloBeka. Beew,
KTO paboTaeT B 3TOH OO0JIACTH, HAJO MOMHHTH, YTO MPABHILHOC MUTAHWE HAIIUX JICTEH B
HanboJiee OTBETCTBEHHBIN MEPHOJ MX pocTa M (POPMUPOBAHMS KaK JIMYHOCTEH - 3TO IMPEKIC
BCETO MYTh K 37I0POBBI0 HALMU U 3aJI0T 3()PEKTUBHOTO yCBOCHHS Ka)IIbIM HOBBIM TOKOJICHHUEM
IIKOJHLHUKOB HAKOIJIEHHBIX 3HAHUM.



