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OcBoeHME MIKOJBHBIX MPOrpaMM TpeOyeT OT y4alluXCs BBICOKOH YMCTBEHHON aKTUBHOCTH.
ManeHbpKUi YeNoBEeK, MPHOOIIAIINKCI K OOIIel cucTeMe 3HAHWid, HE TOJBKO BBIMOITHSICT
TSDKENBIN TPyA, HO TakKe W pacTeT, pa3BUBAETCA, U JUISI BCEro 3TOTO OH JIOJDKEH MOJydaTh
MOJIHOIICHHOE TMIHTaHNE, YAOBIETBOPSIOIIee MeTaboInuecKre MoTpeOHOCTH ero opranm3ma [12].
HanpspkenHasi yMCTBeHHAs IEATEIBHOCTh CBA3aHA CO 3HAYUTENLHBIMH 3aTpaTaMu SHEPTuu [2, 8,
10]. V uenoBeka MO3r cocTaBisieT 0KoJio 2% OT 0o01iell Macchl Tejaa U MOTpedIIseT MPUMEPHO
20% Bceii aHepruu, pacxomyemoii opranusmoM B nokoe [11]. Crnenududeckas anekTpudeckas
AKTUBHOCTH KJIETOK TOJIOBHOTO MO3ra OOEeCIeuMBaeTcs 3a CUeT pacmajga OoraThIX SHEprueu
docdopoprannueckux coeauHeHuii - AT®D wu kpeatunHdocdara, HO cOAEpPKAHHE ITUX
COECIMHEHUI B HEHpPAJbHBIX CTPYKTypax MO3Ta HEBEJIMKO M CYIECTBEHHO HE H3MEHSETCS B
npouecce HepBHOM aesrensHocTH [2, 8, 11]. BocmonHeHnue 3amacoB OBICTPO PAcXOIyeMbIX
MaKpO3PIUYECKUX COEAMHEHUH B KIIETKAX MO3ra U MOJAJEP’KAaHUE MX I[OCTOSHHOTO YPOBHS B
MpOLeCCe HEPBHOW MEATENILHOCTH OCYILECTBISIOTCS adpOOHBIM OKHUCICHHEM YIIIEBOJOB, B
OCHOBHOM IUI1OKO3BI [8, 3]. O1HaKo KJIETKH TOJ0OBHOIO MO3ra HE paclojlaratloT CKOJIbKO-HUOYIb
3HAYUTENbHBIMH 3allacaMy YIJIEBOJOB M KHUCIOpOAAa W TMOTOMY BBIHYKIEHBI HEMPEPHIBHO
noJty4ath 3TH MeTabonuthl u3 KpoBu [10]. [Tonmxenue copepkaHus TIIOKO3bI U KUCJIOPOJIa B
apTepHaJIbHON KPOBH HMIKE OIPEAEIEHHOIO YPOBHSA BENET K YMEHBIICHHIO MHTEHCHBHOCTH
KJIETOYHOTO JbIXaHMsI W HAPYLIEHUIO MO3TOBBIX (QYHKIMH [8, 4]. DTO MOXeT cTaTh OJHOU U3
OPUYMH CHIDKEHHMsSI YMCTBEHHOW pabOTOCIMOCOOHOCTHM M YXY/IIIEHUS BOCHPUATUS Y4eOHOTo
MaTepuaia yJaluMHCs MIPU HENPaBHJIBHOM opraHu3auu padodero AHS U nutaHus B mkoie. C
ATOW TOUYKH 3pPEHUS MPEACTABISAETCS KpailHe BaKHBIM, YTOOBI BECh PEXHM JIHA U OpraHU3alus
IIKOJILHOTO NMUTaHMsI 00eCHeurBaIu MoAAep)KaHue HE0OXOIUMON KOHILIEHTpAlMM KUCIOpoJa U
YIJIIEBOJIOB B KPOBH, ITOCTYNAIOIIEH K KJIETKaM rOJIOBHOTO MO3ra.

MOFYT JIKn yCJIIOBUA HaIlleM IIKOJIbI YAOBJICTBOPUTH 3TUM Tpe6OBaHI/I5{M?

Bricokoe copepxkaHuEe KHCIOpOJa B MPUTEKAIOMEH K MO3TYy KpOBH 3aBUCUT OT €ro
KOHIEHTPAallUd BO BJbIXa€MOM BO31yxe, 3(P(GEKTUBHOCTH Tra3000MeHa B JIETKHX, CTENEHU
CBSI3bIBaHMS KHCIIOPOJa KPOBBIO M 0O0IIEH CKOpPOCTH KpPOBOTOKA. [l mojiepskaHusl BBICOKOM
KOHIEHTPAllUU KHUCJIOPOJa BO BJABIXaEMOM BO3JyXe HEOOXOIHWMO pEryjsipHO MNpPOBETPUBATH
KJIACCHBIE TOMEIIEHUs. DTO TMPEAJOKEHHE BPSJ JIM BBI3OBET Y KOro-au0o0 BO3pakeHHe, HO
BBITIOJHSETCS. Ha MPAKTUKE OHO JajeKko He peryisipHo. Hamo, 4ToObl 3TO mpocToe ycioBHe
0€3yKOPU3HEHHO BBIMOJIHAJIOCH MO KOHTPOJIEM yYUTeNeH, a MIKOJbHUKAM CJelyeT HEyCTaHHO
OOBSACHATH MOJIB3Y CBEKET0 BO3/IyXa AJISl UX 3/10pOBbs U PAOOTOCIIOCOOHOCTH.

CoBokymnHas paboTa Jerkux, cep/ila, CUCTEMbl KPOBHU U NepU(epruyeckoro KpoBooOpalieHus mno
MIOCTaBKE KHUCIOPOAA TKaHAM OOBIYHO 00OO3HAa4aeTcsi Kak a’dpoOHas CIOCOOHOCTh OpraHM3Ma,
KOTOpasi OIpeiesisieT YPOBEHB 37I0pOBbs denoBeka [6, 7]. dopmupoBanue adpoOHbIX QYHKIIUHA 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
yIydIIeHUusT CHAOXEHUS MO3Tra KHCIOPOJOM H IHUTATEIbHBIMU  BEIIECTBAMHU, TpedyeT
eXeTHEeBHOI (hHU3HUecKOol Harpy3KkH, TOCTATOYHOM Ui TOro, YTOOBI BO30YAUTDH a/lalTalliOHHbBIE
Y BO3PACTHbIE MepecTpoiiku B opranuszme [4, 1]. [ToaTomy B pexxume MIKOJIBHOTO JTHS y4alluecs



JOJIKHBI TIONTy4aTh JOCTATOYHBIA 00BEM JABMKCHHI Ha ypokaxX (PU3KYIBTYpHl M Ha MEepeMeHaXx.
OO6muii 06beM BUraTENIbHON aKTUBHOCTH B T€UEHUE JTHS JTOJKEH COCTaBISATh JUISl IIKOJIHLHUKOB
He MeHee 2-2,5 1. [TockobKy B HacTOsIIee BpeMsi C ypoKaMu (PU3KYIBTYPBhI JAIEKO HE BO BCEX
HIKOJIaX JIeJI0 OOCTOUT OJaromojy4yHo, CIIEAyeT BCAYECKHM CTHUMYJIMPOBATh JBUTATEIBHYIO
AKTHUBHOCTh IIKOJHPHUKOB Ha MEpPEMEHAaX M HE MBITaThCsl OrPAHUYMBATH €€ IOJ 3HaMEHEM
00pbOBI "3a BBICOKYIO aucHUIUIMHY". Ecnum Takas "Tuxas gucruIuimHa" KOMY-TO W HYXKHA, TO
TOJIbKO HE Pa3BUBAIOIIEMYCS OPTaHU3MY IIKOJBHHUKA U €0 3/I0POBBIO.

ObecnieueHne yYCHJIEHHOW YMCTBEHHOW [ESATEIBbHOCTH TJIOKO30W - OCHOBHBIM CyOCTpaToM
OKHUCJICHHS, KaK YK€ OTMEYalloCh paHee, 3aBHCHUT OT CKOPOCTH MO3TOBOIO KPOBOTOKAa U
KOHIIEHTPAIIUU 3TOro MeTadoauTa B KpoBU. OOBIYHO KOHIIEHTPAIIUS TITFOKO3bI TIOICPKIBA ETCS
Ha ypoBHe 80-120 mu xpoBu [22]. 'moko3a mocTymaer B KpOBb M3 KHUIICYHHKA B IMPOIECCE
nepeBapuBaHus MUY WIK U3 "3alaCHUKOB YIJIEBOJOB'", UMEIOIIUXCS B MEUEHU U HEKOTOPBIX
TKaHsx. [locme 0OOMIBHOTO YIrJIIEBOJHOTO 3aBTpaKa COJEP)KAHHUE TIIOKO3bI B KPOBU PE3KO
MOBBIIIAETCS, U 3TO BBHI3BIBACT BBIICJIICHUE FTOPMOHA WHCYJIMHA B MOJKEITYI0UHOM xenese. [lon
JEICTBUEM MHCYJIMHA MIPOUCXOIUT YCUIICHHOE OTJIOKEHHE caxapa B OpraHax U TKaHiX B ¢opme
JIMKOTeHa (3KMBOTHOTO Kpaxmaia). Eciu copeprkanue riitoko3sl B KpoBH IpeBsimaet 150 mr Ha
100 M1 KpOBH, TO TIPH ATOM B IMOYKAX HAUYMHAETCS OBICTPBIA COPOC "M3IMIIKOB caxapa ¢ MOYOH.
N3-3a 3TUX TpUYMH BCEA 32 HEMPOJOJKU TEIbHBIM IMOBBIIICHUEM KOHIIEHTPAIlUU TIIIOKO3BI B
KpOBH B MepBbIe 1,5-2 4 mociie 3aBTpaka y MIKOJbHUKOB 3aT€M MOXET OOHAPY)KUThCS CHIXKEHUE
ee comepkaHusi B KpoBu. Kornma yMmeHbIIEHHE COJEp)KaHHS caxapa B KpPOBH COBMIAJACT C
MOBBILICHHBIM €r0 TOTPEOICHUEM B MO3TY MPU YCHIIEHHOW YMCTBEHHOW aKTUBHOCTH, 3TO MOXKET
MPUBECTU K PA3BUTUIO COCTOSIHUSI THIOTJIMKE MUM M TIOSBICHUIO BBIPAXKEHHOTO OIIYIICHUS
YMCTBEHHON ycTajocTu. YToObl MPeAOTBPATUTh MOI00HOE HEXKeTaTeIbHOE Pa3BUTHE COOBITHIA,
CJIEZyeT OTKa3aThCsl OT Pa30BOro OOJBIIOTO MOTPEOJICHHsS YTICBOJOB 3a 3aBTPAKOM, 00€I0M U
VKUHOM M TepedTd K "ApoOHOMY" mpuemy yrieBOJOB, pacmpeiensis OOJbIIYI0 YacTh HX
CYTOYHOM /103bI HA MTPOMEKYTOUYHBIC TPUEMBI TTUIIIN B TEYCHHUE IKOJIBHOTO JTHA (3TO MOTYT OBITh
(bpYKTOBBIE WM CIENUAIBHO MPHUTOTOBICHHBIC YIJIEBOJHBIC HANUTKHU, Yal, Kode, pa3inyuHbIe
OyJIOUKH, TTeYeHbe, KOHPETHI U T.I1.), YTO OOECIEYUT MOCTOSTHHOE TOCTYIUICHUE CBEXKUX MOPIUH
TJIIOKO3bI B KPOBb W OydeT CTUMYJIMPOBATh IMOBBIIMIEHHYIO YMCTBEHHYIO aKTHBHOCTH
IIKOJTbHUKOB.

Hanmo ormetruts, 4TO panoHaaIbHOE MUTAHHUE IIKOJBHUKOB HE CBOAMTCS TOJBKO K "apoOHOMY"
yrnotpebiaeHuo yriaeBoaoB. l[IpaBunpHOE mNHTaHWE JOMHKHO OOECIEYUTh TOCTYIJICHHE B
OpraHuW3M BCE€X HEOOXOJMMBIX BEIIECTB: YIJICBOJIOB, JXHUPOB, OEJIKOB, BUTAMHUHOB U
MHUKPO3JIEMEHTOB B HY’KHBIX KOJIMUECTBAX U B MPaBUJIbHBIX Mponopuusx [5, 15].

[ToMrMO TIPOCTBIX CaxapoB, K KOTOPHIM OTHOCHUTCS TIJIFOKO3a, C MUIICH B OpraHU3M MOCTYMAlOT
TAaKX€ U CIIOKHBIC q)OpMI)I YIJII€BOAOB, TaKHMEC, KaK KpaxMmaj, JCKCTPUHBI, KJIC€TUYaTKa U T.II. Nx
COOTHOIIIEHUE B MOTPEOISIEMBIX MUIIEBBIX MPOAYKTaX MOKHO U3MEHSTHCS B 3aBUCHMOCTU OT
XapakTepa IMpeacTosel JeATenbHOCTH. Tak, HampuMmep, B COCTaBe YTPEHHEro 3aBTpaka,
MPEIIECTBYIONIETO HANPSHKEHHOMY YUeOHOMY JHIO, HApSAy € MPOCTBIMU caxapaMu JOJKHBI
OBITH TAK)K€ TMPEJICTABIICHBI U CJIIOKHBIE TTOJIMMEPHBIE (POPMBI YTIIEBOIOB (Kpaxmall, KIeTuaTKa).
DTO0 3HAYMT, YTO TOMHUMO CJIAJIKOTO Yasi, BAPEHBS U KOHAUTEPCKUX M3ACTUI B yTPEHHUH 3aBTPaK
IKOJIBHUKOB JOJI>)KHBI BKJIHOYATHCA XJ'IG606y.]'IO‘—IHI)Ie HU3C/IHA, Pa3IMYHBIC Kallu, MaKapOHBI,
BapeHBIN M JKapeHbIN KapTodenb, CBeXUE PPYKTHI U OBOIIHU, OOTaThie KJIETYATKOW U MEKTHHOM
(ocobenno) si60ku u T.1. [Tocie Toro kak OyayT UCIOIB30BaHBI TPOCTHIE caXxapa, YCBOCHHBIE 3a
YTPEHHUM 3aBTPAaKOM, MOCTETIEHHO YCHUIUBAIOLIUICS IMPOILECC PACIICIUICHHs CIOXKHBIX (HOopM
VTJIEBOJIOB JOJDKEH OOECHEYNTh AaKTHBHO pPaOOTaOmUi MO3T HEOOXOJUMBIM KOJIMYECTBOM
TJIIOKO3bl W3 TpUTEKaromeld KpoBu. B mpomykrax, KOTOpble MOTPEONSIOTCS  MpHU
"MepeKyChIiBaHUSAX'"' B TMEpPEpPhIBAX MEXAY YPOKAMH, B OCHOBHOM JOJKHBI TPUCYTCTBOBATh



JIeTKOyCcBOsieMble (DOPMBI YTIIEBOIOB, MalbhTO3a M T.II.), KOTOPHIE Cpa3y Ke IMOCIe BCACHIBAHUS
OyIlyT UCTIOJL30BaHBI JJIsl MTUTAHUS aKTHBHO pa0OTAIOIIMX OPTaHOB U TKAHEH.

O011ee KOIMYECTBO YIIIEBOAOB, HEOOXOIUMBIX MIKOJILHUKAM B TEUEHUE OJTHOTO JIHS, COCTABIISIET
ot 300 no 400 r, wiu B cpennem okoio 10 r yrieBogoB Ha 1 kr Beca Tena. OTHOCUTENbHAS A0S
YIJIIEBOJIOB B OOIIUX dHEPro3arparax OpraHu3Ma, 00eCcIeYnBaEMbIX 32 CUET IMPOJYKTOB MUTAHUS,
JOCTUTaeT y MKOJILHUKOB 60-65% [14].

Bropoii mo 3HaYUMOCTH KOMIOHEHT MUIIM, HYKHBIM ISl YIOBJIETBOPEHUS SHEPreTHUECKUX
NOTPEOHOCTEN IIKOJBHUKOB, - 3TO kupbl. Ha ux nomo npuxogutcs ot 20 g0 30% ot obmux
CYTOUYHBIX 3arpaT 3Hepruu [15]. Ho ®upbl HCronb3yloTCs HE TOJIBKO B SHEPreTUYECKUX LESIX,
OHM TaKXe SBISIOTCS HEOOXOIUMBIM JJIEMEHTOM MpPU IOCTPOCHUHM KJIETOYHBIX MeMOpaH,
(dhepMEHTOB U TOPMOHOB, CITY>KaT Cpeo sl pacTBopeHus ButamuHoB A, D, E, K [23].

XKupel cocToAT W3 TAMIEpPMHA M OJKUPHBIX KHCIOT. B mpomecce nwumieBapeHuss W TpH
MOOWJIN3AlMU W3 JKUPOBBIX JIETIO0 OpraHW3Ma OHHM pPACHICTISIOTCS HA COCTAaBHBIE 4YacTH.
['muuepuH B opraHu3Me OOMEHHMBAeTCs MO MYTH INPEBpAICHUs YIIEBOIOB, a 0oOpasyromuecs
JKUPHBIC KHCJIOTBI MOABCPrarOTCA OKHUCICHUIO B IMPOLCCCC KICTOYHOTO AbIXaHMU. >KI/IpHBI€
KUCIIOTBI, BXOJSIIME B COCTaB XXHPA, PA3IMYAIOTCS MO HACBIIIEHHOCTH BHYTPHUMOJICKYJISPHBIX
CBSI3EH. )KI/IpI)I JKHUBOTHOI'O IMMPOUCXOKACHUA OTINYAIOTCA BBICOKUM COACPIKAHUEM HACBIIICHHBIX
KHUPHBIX KHUCIIOT, KOTOpPbIE B OCHOBHOM WCIIONB3YIOTCSl JUIS OSHEPreTHYECKHX IIeJeH.
Pacturensabie JKHUPbBI B 0O0JIBIIIOM KOJIHNYECTBE COACpIKAT HCHUPCACIBbHBIC KHPHBLIC KHWCJIOTHI,
KOTOPBIE UCIIOJIB3YIOTCS JJISl IOCTPOCHHSI KIIETOYHBIX MEMOpaH M BBIIIOJHEHHS KaTAIUTHYECKUX
¢ynkuuii. B mpoxykTrax nuTaHus, yHOTpeOJIIEMBIX HIKOJbHHKAMHM, TOJDKHO OBITH JOCTATOYHO
HETIPEJEeNbHBIX JKUPHBIX KHCIIOT, TAaKWX, KaK JIMHOJIEBAas, JMHOJICHOBAs, KOTOPbIE JIETKO
BKITIOYAIOTCSL B Tporiecc "pabodero” oOMeHa BemecTB. HempeaensHbIMU KUPHBIMH KHUCIOTaMHU
0Cc00EHHO 60raThl MOJIOYHBIE M PACTUTENbHBIE IPOTYKTHI.

Jlpyroii BaKHBIH KOMIIOHEHT NUIIM - Oenku. Ha ux 10110 B CyTOUHOM paIlMOHE IIKOJBHUKOB
00bruHO npuxoautcs He 6oiee 10-12% ot ob1iero KosMyecTBa YHEPTUH, OTY4aeMON U3 MUILU
[14]. Ho ocHOBHOe Ha3zHaueHUE OEIKOB HE CBOJUTCA K YJIOBJIETBOPEHMIO SHEPreTHUECKUX
norpebHocTeil. benkn - 3TO OCHOBHOW CTPOMTENBHBIX MaTe€pUall HAIIero OpraHu3Ma,
HEOOXOAUMBIN JUIs pocTa U MOAJIEPKaHUS CTPYKTYPHON LETOCTHOCTH BAa)KHEHIIMX OpPraHOB U
TKaHeW. benku - 3TO0 MoiMMepHble COEAMHEHHUS, COCTOSIINE U3 Pa3jIMYHbIX aMUHOKHUCIOT. B
cocTaB O€JIKOB YeJIOBEYECKOI'0 OpraHu3Ma BXOJAAT 24 aMUHOKHCIIOThI, KOTOPBIE IOPa3IeNIst0TCs
Ha JIB€ TPYIMIbI - 3aMEHUMbIE U He3aMeHUMBbIe. [Ipy npaBUIbHOM MUTAHUN IIKOJIBHUKH JOJKHBI
NOJy4aTh BeCh HAOOP HE3aMEHMMbIX aMMHOKHCIOT, TaK KAaK MX HEJOCTATOK B IUINIE BEAET K
OCJIa0JICHUIO0 BaXXKHEWIMX (DYHKIUI opraHU3Ma M Pa3BUTHIO OOJIE3HEHHBIX cocTOsHUU [12].
YroObl 00eCcTIeYnTh MOCTYIUIEHHE aMUHOKHUCIIOT B HEOOXOAUMBIX KOJIMYECTBAX U ONTHUMAIbHBIX
COOTHOILIEHUSX, MHILNA IIKOJIbHHUKA JOJKHA OBITH pa3HOOOpa3sHOW M cojliep)kaTh OelKM Kak
KUBOTHOTO, TaK W PACTUTEIBHOrO MNpOUCXOXkIeHHs. OCHOBHBIMH HMCTOUYHUKAMHU Oellka B
MUTAaHUM YeJlOBeKa SIBJISIIOTCS MSICO, MOJIOKO, fiflia, pbiba, a Takxke (aconib, opexu, 3epHOBbIE
KyJbTYpbl M HEKOTOpbIE OBOLIU. BelKM >KMBOTHOTO MPOUCXOXKIEHHUsS Oojiee MOJE3HBbI IS
pacTyliero opraHuM3Ma IIKOJIbHUKOB, TaK KaK MX aMHUHOKHCIOTHBIA cocTaB B OoJbliei mepe
OoTBe4aeT ero MerabonumuyeckuM TpeboBaHM sM. CpenHsst THEBHas MOTPeOHOCTh B Oenkax
COCTaBJISIET Y MIKOJIBHUKOB OKoJIo 1,1 T O6enka Ha 1 kr Beca tena [24]. M3meHeHus: moTpeObHOCTH
B OeJKax B Pa3HBIX BO3PACTHBIX NEpUOIaX WILTIOCTPUPYIOT JaHHbIE, IPUBEACHHBIE B Ta0I. 1.

Ta6J'II/II_Ia 1. CYTO‘-IHaSI l'[OTpe6HOCTB B IMNIICBBIX Oenkax Yy HWIKOJIbBHUKOB pa3HOro BO3pacTa

Bospactroit KonuuecTBo moTpebisieMoro
MEepUOI, JET Oenka, I/KT Beca Tena
6-10 1,2

11-14 1,0



15-17 0,8

Crnemyer OTMETUTb, 4YTO U3-32 pa3IMYMii B MeTaOOJMYECKON aKTUBHOCTH U (DYHKIHIX
OTAETBbHBIX AMHUHOKHUCIOT OOECIEYHTh HMX ONTHUMAJbHBIE COOTHOIICHHS B IHIIE JOBOJBHO
tpynHo. K tomy ke camo mo cebe copepkaHME KaKOH-TMOO aMUHOKUCIOTHI B IHIIEBBIX
NPOJyKTaxX eIlle He 03HAYAET, YTO TOCIIC MUIIEBAPEHHs, BCACBIBAHUS U YCBOCHHS aMHUHOKHCIIOT B
TKaHSAX JOCTHTaeMoOil KOHIIGHTpPAlMM JaHHOH aMHHOKUCIOTHl OyaeT JOCTaTO4HO ISt
YIOBJIETBOPEHUSI META0OIMYECKNX NOTpeOHOCTel opraHu3ma. M3-3a 3TOro B NMUTAHUM JIHII,
UCTIBITHIBAIONINX WHTCHCUBHBIC (PU3NYECKHUE M YMCTBEHHBIC HATrPYy3KH, HMIMPOKO MPHUMEHSIOTCS
pa3nuuHble OENMKOBBIE Ipenaparbl W AMHUHOKUCIOTHBIE CMECH, B KOTOPBIX COOJIOJICHBI
ONTUMAJIbHBIE COOTHOIICHHS BCEX HEOOXOAMMBIX aMUHOKHUCIIOT.

Hapsmy C OCHOBHBIMH KOMIIOHCHTAMHU IIUINW - YIJICBOAAMHU, XUpAMU U OeIKaMH - B IIUTaHUH
IIKOJIBHUKOB HCO6XO,Z[I/IMO npeaAyCcCMOTpEeTb  CBOCBPECMCHHOC W IIOJHOC  BOCIIOJIHCHHUC
HOTp€6HOCTI/I opranu3Ma B BUTaMHUHAX, MUKPO3JICMCHTAX, OMOJIOTHYECKUX BOJIOKHAX H BOJAC.

VY IKOJLHUKOB W3-32 BBICOKOW YMCTBCHHOW aKTHBHOCTH M POCTa OpPraHHM3Ma MOTPEOHOCTH B
BUTAMHMHAX W MHKpPO3JEMEHTaX 3aMETHO YBEJIWYCHBbI [25]. BuUTaMHHBI, KOTOphIE B MalbIX
KOJIMYECTBAX COJACPIKATCS B PsJIC MUIICBBIX MPOAYKTOB, IOMOTAIOT KOHTPOIHPOBATH MPOIIECCHI
oOMeHa BelecTB B opranusme. [1ockoibKy OOJBIIMHCTBO M3 HUX OPTaHU3M YeJI0BEKa HE MOKET
MPOU3BOJUTh CAMOCTOSITCIBHO, BHTAMUHBI JIOJDKHBI TIOCTYIIaTh B OPraHU3M C IHUIICH.
HenocTaTok BUTAaMUHOB B IHIIE MOYKET IPUBECTH K Pa3IMUHBIM 3a00JICBaHUSAM, 0003HAYaEMbIM
KaK aBHTaMHUHO3, IPH KOTOPOM HApPYIIAIOTCS TPOIECCHl POCTa, YXYAIIACTCS IMaMATh U
CHIDKaeTCsl paboTOCTIOCOOHOCTD.

Burtamunbl cienyer ynoTpeOisTh B CTPOrO ONpeNeNeHHBIX KonaudecTBax. [loTpebnenue psaa
BUTAMHHOB B OOJNBIIMX 032X CTOJIb K€ HEXKEIAaTeNbHO, KaK M WX HEIOCTaTOK B IHUIIE.
[TorpeGHOCTH OpraHuM3Ma LIKOJbHUKOB B BAXKHEWIIMX BHUTAMHHAX XapaKTepU3YIOT JaHHBIE,
IPUBE/ICHHBIE B Ta0II. 2.

COanaHcUpOBaHHBIM pEXHUM IUTAHUS, BKJIIOYAIOMIMKA HMCIHOJIB30BAaHUE MPOJYKTOB Kak
pPacTUTENBHOrO, TAaK M >KMBOTHOTO IPOUCXOXKIEHMS, OOBIYHO BIIOJHE MOXET OO0ecledYuTh
MIOCTOSSHHOE M JIOCTaTOYHOE CHAa0XEeHHE OpraHu3Ma BHUTaMHHaMu. [Ipu HexocrarouHOM
MOCTYIUIEHUH BUTAMUHOB C MHILIEH O0OHapYKMBAIOLIUICS Ne(UIUT ITUX BELIECTB B OPraHU3Me
MOJKET OBITh JIETKO YCTpPaHEH MPUEMOM CHElHMalbHbIX BUTAMUHHBIX INpPENapaToB, KOTOPHIE B
HACTOSIIEE BPEMs ILIUPOKO IIPEACTABIICHBI HA AlITCYHOM IIPUIIABKE.

MukpodneMeHTsl (MHHEpaNbl) BBIMONHSAIOT B OpPraHU3ME MHOTOUYUCICHHBIE (QYHKIHH. Tak,
HarpuMmep, Kaiabiui, ¢hochop U MarHuii HEOOXOIUMBI I (POPMUPOBAHUS 3TOPOBBIX KOCTEH U
3y0OB, KaJIU - ISl IPUJAHUS DJIACTUYHOCTH COCTUHUTEILHOTKAHHBIM 00pa30BaHUsIM, a Kelle30
- JUTA CBSI3BIBAHMS KHCIIOPOJa KpOBbIO [17]. BOMBIIMHCTBO M3 MEPEUNCICHHBIX MUKPOIJIEMEHTOB
TpeOyIOTCS OpraHU3My B OYEHb MajbIX /033X, U 3TO MOXET OBITh JETKO OOECHedeHO MpH
pazHoOOpa3HOM U cOajaHCUpOBAaHHOM NUTaHWM. B Tabn. 3 mnpuBeneHbl pPEeKOMEHyeMble
KOJIMYECTBA MMHEPAJIOB, KOTOPbIE IIKOJbHUKU PA3HOrO0 BO3pacTa OJDKHBI IMOJy4yaThb W3
MTUIIEBBIX MMPOTYKTOB.

Bona, He sBisisich MPOAYKTOM MHUTAHHS, TEM HE MEHee cocTaBiseT 10 60% ot olreil Macchl
YEJIOBEUYECKOT0 OpPraHM3Ma W JKM3HEHHO HEOO0XOJuMMa, TaK KaK CIYXKUT JUIsl pacTBOPEHUS W
JIOCTaBKHM MUTATEIbHBIX BEIIECTB K aKTUBHO (DYHKIIMOHUPYIOIIUM OpraHaMm U TkaHsM [18]. Bona
COXpaHsieT He0OXOIMMBI 00bEM KPOBH U PETYIHUPYET TEMIIEpATypy Tena.

Bona moctynaer B opraHu3M ¢ muiied U npu ynorpedsennn HanmutkoB. Okoso 0,5 1 BoAbI B
JIeHb O0pa3zyeTcsi B OpraHM3Me 3a cueT peakiuii oOmeHa BemiecTB. LIIKOTBHUKY €XKEIHEBHO



HY)KHO TOTpeOnaTh a0 1,5-2,0 m1 BOABI AN BO3MEIICHUS €€ TOTEPh, MPOUCXOMSANINX MpPU
JILIXaHUH, TTIOTOOT/ICIICHNH, a TaK)Ke KUAKUX U TBEPABIX BbIAeneHUsIX. Korma Temmeparypa tena
MOBBIIIAECTCS B YCJIOBHUSIX BBICOKOM TEMIIEPATYPhl OKPY>KAIOIIEH Cpeabl WM MPHU BHIIOJIHEHUU
WHTEHCUBHBIX (DM3MYECKUX YIPAKHECHUH, BOZHUKACT YCUJIEHHOE MOTOOTACNICHUE, TPU KOTOPOM
MPOUCXOAUT HCHApEeHHEe, CHIKAIOIIEe TeMIiepaTypy Tena. [lpu moTtooTneneHun yBeIMunBaeTCs
KOHIICHTpAIMs COJICH B KPOBH M BO3HHMKAET UYBCTBO JKaXKIbl. [losiBIeHHWE 4yBCTBa Kaxabl HE
CIYXXHUT TIOKa3aTelieM IOTEPh BOJbI, TaK KaK MEXaHHU3MbI, CBSI3aHHBIE C €r0 TMOSIBICHHUEM,
cpabaThIBAOT YK€ TOCIIC PeaJbHBIX MOTEPh BOJBI OPTaHMU3MOM. DTO O3HAYAET, YTO CICAYET
NUTh JI0 TOrO, KaK MosiBIsieTcs )axzaa. [losTomMy B IIKOJIe JOJKHBI OBITH CO3[IaHbI YCJIOBHS,
yTOOBI JIETH MOTJHM YJOBJICTBOPUTH CBOIO TOTPEOHOCTH B BOJE B Jt0O0Oe BpemMs U B
HeoOXxoaumMoM  konnuectBe. I[lpm 3TOM Hago y4yuTBHIBaTh, YTO MOTPEOHOCTH B BOJIE
YBEITUYMBACTCS C YBEIIMUYCHUEM MOTPEOJICHHS YTIIEBOJIOB C TTUIICH.

B mnumeBoM panmuoHe IIKOJBHHKA JIOJDKHBI MPUCYTCTBOBATH B HEOOXOJMMBIX KOJMYECTBAX
OHMOJIOTHYECKHE BOJIOKHA, BayKHelmee u3 KOTOPBIX - KJICTYATKA. IIuraTtenpHas KiaeTdyaTrka - 3TO
CMeCh Pa3HOOOPa3HBIX TPYAHOIEPEBAPUBACMBIX BEIIECTB, KOTOPBIE HAXOAATCS B CTEONX,
JJUCTBhAX MU IIJIoAaxX paCTeHI/If/'I. KneruaTka HGO6XOI[I/IMa AJI1 HOPMAJIBHOT'O IMUIICBAPCHUSA: OHA
CTUMYJIMPYET NMPOX0XKICHNE NHIIH B KUIICYHUKE U PETYIUPYET MPOLECC BCACHIBAHUS MUIIEBBIX
BemecTB [9]. OHa Takke CroCcOOCTBYET BBIZCICHHUIO JKEIYM W TOTJIOMIAET BOAY, (hopMUpys
dekanpHyr0 Maccy. B cocraB OMONOrHYeCKMX BOJOKOH IOMHUMO KIIETYaTKH BXOJST TaKXkKe
HCKOTOPBIC HCKPAXMAJIbHBIC IMOJIUCaAXapuJibl, TAKHUEC, KAaK IICKTUH W JIATHWH.

Tabmuna 2. PekoMeHyeMble KOTHYECTBA BAXKHEHIIIMX BUTAMHHOB, MOJY4aeMBbIX C THINCH, IS
IIKOJIbHUKOB Pa3HOIo Bo3pacra™

B03paCT IMIKOJBbHUKOB, JICT

BurtamuHbl, Mr MaJIbUUKU JICBOUKU

8-10 11-14 15-17 8-10 11-14 15-17
B1 1.2 15 1,6 1,0 1,1 1,3
B> 15 1,8 1,8 11 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 nanupiM HarmonansHOro Hay4HO-MccnenoBarensckoro Cosera CIIA [21].

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

B03paCT IIKOJBHHUKOB, JICT

MuHepasl MaJIBYHKH JICBOYKHU
8-10 11-14 15-17 8-10 11-14 15-17
Kanpuumit 1000 1200 1200 1000 1200 1200

Maruuit 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 Hay4dHO-HccaeaoBarenbekoro Cosera CIIA [19].

Tabnuna 4. ConeprkaHue KJIETYaTKH B HEKOTOPBIX MUIIEBBIX MPOTYKTaX

[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
X71ed prKaHOH WIIH LIEeJTbHO3EPHOBOM 100 19
Kamycta 100 2,6
MakapoHbI 100 1,2
["opox 100 6,4
Kaprtodens B MmyHaupe 100 2,0
KaprodensHoe mope 100 0,3
Puc BapeHbIit 100 0,3
[oxonanuseiii 6atoH "bayHT" 58 3,2
[okonaansiii 6aToH "CHuKepC" 62 1,7

B mpoaykrax muTaHus IMIKOJBHUKOB JIOJDKHO OBITH OKOJO 15-20 r kneryatku wiu 12-15 r
HEKpaxMaJbHBIX MOJUcaxapuioB. YTOOBl BBIMOJHUTH 3TO TPeOOBAaHHE, MPU MPUTOTOBIICHUU
MUIIA CJIEYeT HCIONb30BaTh B OONBIIEM KOJIMYECTBE LEIHHO3EPHOBBIC MPOAYKTHI, a TaKXKe
GpykThl U oBOIIM. B Tabin. 4 nmepeyncieHsl HEKOTOPBIE U3 MPOAYKTOB, CIIOCOOHBIE 0OECTICUUTD
MOTPEOHOCTH MKOJIBHUKA B OMOJIOTMUECKUX BOJIOKHAX.

HpHBeI[eHHBIfI CIIMCOK TPOAYKTOB HE€ SBJSACTCA IMOJIHBIM, MHOTHC APYIU€ IMPOAYKTBI TaAKKE
COACPpIKAT KJICTYATKY, U OHHU C MOJIL301 MOTYT OBITH y1'IOTp66J'IeHBI B MMTaHUH IIKOJIBHHUKOB.

OcoObIM BOIIPOCOM B MUTAHUM LIKOJIBHUKOB SIBJISIETCS PUMEHEHHUE MPH MPUTOTOBICHUU MHIIU
TaK Ha3blBa€MbIX IUIIEBBIX J00ABOK, K KOTOPbIM OOBIYHO OTHOCAT KOHCEPBAaHTHI
(IpOTUBOMUKpPOOHBIE  areHThl),  AHTHOKCHJAHTHl  (MPOTHUBOOKUCIMUTENIN),  CMECHUTENH,
CTa0MIIM3aTOphl W KpacUTeNU. DTH BellecTBa J00aBIAIOTCS B MUILY, YTOOBI HpuAaTh ei
HE0OXOIUMYI0 KOHCUCTEH 1IMI0, BKYC U 3anax. Ho oHM HuKoOr/a He ynoTpeOstoTcsl OTAENbHO U
HE SBIIOTCA COCTaBHOW YAacThl0 MNUIIM. MHOTME W3 NPUMEHSEMBIX B HACTOAILEE BpEMs
MUIIEBBIX J00aBOK, TaKWe, KaK COJib, YKCYC, XKEJIaTUH, Mepell, UCIONb3YIOTCSI Ha MPOTKEHUU
MHOTHX BEKOB, OHHM BCEM W3BECTHBI, U UX O€3BPEIHOCTH MPH MPUTOTOBJIECHUH MUIIM HU Y KOTO
HE BBI3bIBACT COMHEHHMH. B TO ke BpeMs MHOTHME W3 MHILEBBIX J00aBOK, KOTOpBIE CTalH
IIPUMEHATHCS JIMIIb B IIOCIEAHEE BPEMS B CBA3M C Pa3BUTHEM IPOMBILIUIEHHBIX TEXHOJIOTHUI
MPUTOTOBJICHUS] MUIIM, YacTO BbBI3BIBAIOT OIpEJIEICHHbIE BO3PAXKEHMUsSI M3-3a OINAaCHOCTU
BO3HUKHOBEHUS OOJIE3HEHHBIX M aJUIEPTUYECKUX peakuuil Ha numy y xaereit [19]. 1o moBoxy
9TUX COMHEHUH CcleAyeT OTMETHTb, 4YTO MHCIOJIb30BAHME MHUIIEBBIX JO00ABOK CTpPOTrO
perlaMeHTHPYeTCs, U MpeXAe YeM IOJNYUYUTh pa3pellieHue Ha HCHOJIb30BaHME KaKOW-THO0
NUIIeBONH /100aBKM, KakJas M3 HHUX IPOXOJUT TIIATENbHYIO TMPOBEPKY B KOMIIETEHTHBIX
MEIUIMHCKUX M MPAaBUTEIIbCTBEHHBIX OpraHax, TaKuX, Kak BceMupHas opranuzanus
3apaBooxpaHeHusi, KoMUTET 1O CeIbCKOMY XO3SIMCTBY M MPOJOBOJILCTBUIO EBporenckoro
Coro3a u mip. IIpoBeneHHbIe K HAcTOALEMY BpeMeHU uccieaoBanus [16, 20] mokas3siBaroT, 4To



IUIEPTUYecKUe PEeaKIuy Ha JOMYIIEHHBIE K YHOTPEOICHUIO MUIIEBbIC JOO0ABKU KpaliHE PEeaKu
(me Oomee OgHOTO CiTy4yasi Ha THICSYY), M, KaK MPABWJIO, OHU HE IMPEBBHIIIAIOT YKCIIa CIydacB
0OJIE3HEHHBIX pPEaKUMi Ha OOBbIUHBIE NMPOMYKTHI MUTAHUSA. JTO CIENyeT UMEThb B BUAY NpHU
OpraHu3aliyl MMUATAHHUS YYAIIUXCsl B HAMIMX INKoyax. JloOMThCs KapIWHAIBHBIX M3MEHEHUH K
JAy4dimieMy B OTOW cdepe MOXKHO TOJIBKO HA NYTH MPOMBIIIICHHOTO TPUTOTOBIICHUS
CTaHJAPTU3UPO BAHHBIX IIKOJBHBIX 3aBTPAKOB, & TAK)KE CICIUAIBHBIX MPOJYKTOB M HAIMTKOB,
KOTOpPBbIE COOTBETCTBOBAIN OBl TPEOOBAaHHMSIM COBPEMEHHOH HayKH O MHUTAaHUM uelloBeka. Beew,
KTO paboTaeT B 3TOH 00JIACTH, HAJO MOMHHTH, YTO MPABHILHOC MUTAHWE HAIIUX JCTEH B
HanboJiee OTBETCTBEHHBIN MEPHOJ MX pocTa M (POPMUPOBAHUS KaK JIMYHOCTEH - 3TO IMPEKIC
BCETO MYTh K 37I0POBBI0 HAIMU U 30T 3PPEKTHBHOTO YCBOSHHSI KaXIbIM HOBBIM MOKOJICHUEM
IIKOJHLHUKOB HAKOIJIEHHBIX 3HAHUM.



