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PannonasbHoOe NUTAHUE CIIOPTCMEHOB.
II.A. ITmenaun

Ob ABTOPE

ABTOP KHUTM - OOMH 13 BeOyLMX CreumanmncToB no 6uoxmmmm nu onusnonornm NnuTaHnsa CopTCMEHOB, kaHanaaT
OGuonorndecknx Hayk AHatonun UBaHoBwmd MweHAWH.

Mocne okoH4aHwus JIINY 6onee 30 neT NOcBATMN NpobnemMe NUTaHUsi CNOPTCMEHOB, paboTas COTPYAHMKOM
HUW dmsmdeckon kynbTypbl U cnopTa. PaspabatbiBan nporpammbl No NUTaHWIO HauMoHanbHbix komaHg CCCP u
Poccum npu noarotoBke K OTBETCTBEHHBbIM COPEBHOBAHUAM Ha HaLUMOHamNbHbIX 1 MUPOBLIX NEPBEHCTBaX, Ha
urpax gobpor Bonw.

ABnsieTca aBTOPOM MHOIMX TPYAOB MO NUTAHUIO CMOPTCMEHOB.

Ha ocHOBaHuM pe3ynbTaTtoB MHOroneTHen paboTbl M NPaAKTUYECKUX MCCIefoBaHMIA OH cymern o6ocHOBaTh
OCHOBHbIE MPUHLUNBI NOAX0AA K pa3paboTke pauuoHOB NUTaHWUS.

OT ABTOPA

CnopTtcmeHbI-npodeccroHarnsl U Tem 6ornee cnopTCMEHbI-NoBUTENN, NN PU3KYNbTYPHUKN NPEACTaBMAOT
coboi BecbMa 3Ha4YMTENbHYI0 1 aKTMBHYIO YacTb Hallero obuiecTsa.

BaxHenLw M ycrioBnem JOCTMKEHUS CNOPTUBHOMO ycrnexa U COXpaHeHUs 300POBbS SABMSETCS NpaBuIibHOE U
paunoHaneHoe nutaHue. OHO JOIMKHO MOJTHOCTLIO YAOBNETBOPSATL MOTPEOHOCTU YenoBeka B SHepriu,
nnacTtudeckom matepuane, Gronornyeckn akTMBHbLIX KOMMOHEHTAX U BbI3bIBATb Y HETO MOJIOXUTENbHbLIE AMOLUN.
KaxkeTcs ouyeHb MpOCTO — YAOBMETBOPSIA CBOM NOTPEOHOCTM M ByaeLlb 300POB M XM3HEpaaoCcTeH. Ho B
OENCTBUTENBbHOCTU BCE CITOXHEE: AEN0 B TOM, YTO NOTPEOHOCTM B KOMMOHEHTAX MULLIN MEHAOTCA Ha
MPOTSKEHUN KU3HW YEITOBEKA M 3aBUCAT OT LLenoro psga pakTtopos, M3 KOTOPbIX CKNaAbiBAETCA TO, YTO MPUHATO
Ha3blBaTb 06pa3om xun3HK (rpedeckoe — diaita).

Afantaums K cucteMaTmuyecknm pmsmyecknm Harpyskam y npodeccmoHanbHoOro cnopTcMeHa nnm niobutens
BCerga NpoxXoAuT B HECKONbKO CTaAWUN, Ha KaXXOon N3 KOTOPbIX NOTPEOGHOCTM B NWLLE HEOOUHAKOBDI.
CoBpeMeHHbIe 3HaHMS BUOXMMUYECKMX U (PU3NONOTMYECKMX NPOLIECCOB OAHOBPEMEHHOW afjanTauum K
XapakTepy NUTaHus u pexumMy Ousn4ecKknx Harpy3ok no3sonsioT onpeaennTb agekBaTHble CXeMbl NMUTaHKUS.
OpHako 9TK CXxeMbl paccynTaHbl Yalle BCero Ha CpeHecTaTMCTUYECKOro YernoBeka U He BMOSHE yYuTbIBaloT
nHAMBUAYanbHble 0cCO6EHHOCTU hM3nonorMm cnopTcMeHa-npodeccuoHana n KOHKPETHbIE YCNOBUS TPEHUPOBOK.
B ntobutenbckoM cnopTe Takke HeMano nNpobreM, CBA3aHHbIX C TIMYHbIMU, NHOTAA HEU3BECTHBIMU CaMOMy
PU3KYNbTYPHMKY acrnekTamun 300pOoBbsi, — BO3PACTHbIMU, XPOHUYECKNUMW, MPUOBPETEHHBIMU NN
HacregyembiMn. iccrneqoBaHmsi B 3TOM HanpasreHMM NPOAOIDKAOTCS, U eCTb OOHaAeXmBawLme pesynbTaThl.

Takmum obpasom, ecnn ygaeTtcst onpeaenuTb NoTpebHOCTM YenoBeka B NuLLE Ha ONpeaerneHHbI MOMEHT
BPEMEHU, TO BbIOpaTb PEXNM U pauUMOH NUTaHWST — BOMPOC €ro BKyca, 3HaHWUI U MaTepuarnbHbiX BO3MOXHOCTEMN.
W, ctporo rosops, OyaeT nim 9To BereTapuaHcTBO, pa3genbHoe NuTaHme, MakpobmnoTrka unu ceipoegeHne — He
UMeeT 3HaYeHuns; rmaBHoe — YTobbl NOTPEBHOCTU B nuLle 6binm yooBNeTBOPEHbI M YTOObI MUTaHne
MaKC/MMarbHO CNOcObCTBOBANIO PELLEHNI0 KOHKPETHbBIX XXU3HEHHbIX 3a4ay vyernoBeka. MIMeHHO Takoe NMTaHue U
Ha3blBaeTCs paunoHanbHbIM, cbanaHcMpoBaHHLIM U aeKBaTHbIM.

YT106bI NOMOYb YnTaTENO NONPo6oBaTh CaMoOMy NPUBNN3NUTBLCS K MOHUMAHWIO CBOMX NOTPEOHOCTEN, B KHUME
AaHa nHdopmaums 06 OCHOBHBLIX KOMMOHEHTAX MWLM, UCTOYHMKAX SHEPTMU 1 MOKa3aHO MX BUOXUMUYECKOE U
dusnonornyeckoe 3HaYeHne Ansg opraHMamMa YenoBeka B YCrOBUAX 3aHATUIN CNOPTOM UNU PU3KYNbTYPOMN.
OnuncaHo, Kak COCTaBUTb pPaLUMOH NUTaHNUS C Y4ETOM YPOBHSA U MHTEHCUBHOCTU SHEProTpaT Kak aAns
npodeccunoHanos, Tak n angd nobutenen. [Ana npogeccnoHanoB pasHbiX CMOPTMBHbBIX cneunanusaunm
npuBeaEeHbl TUMWYHbBIE PaLUOHbBI MUTAHMS NO BUAAM CropTa U 3Tanam NOAroTOBKM.

B KHMre ncnonb3oBaHbl MaTepuarnbsl 1 UHOPMAaLUS, MONYYEHHbIE BEAYLLMMY POCCUNCKMMU 1 3apyBeXXHbIMM
YYEHbIMU U cneunanuctamm B ob6riacty CopTUBHOIO NUTAHKUS.

ABTOp BbipaxaeT rnybokyo 6narogapHoCcTb BCEM, KTO y4acTBoBan B paboTe Hag KHUIOWN, peLieH3eHTamMm,
konneram n3 HUN®K CI16 n ocobeHHo cBoemMy pykoBoamTento — npodeccopy Poroskuny B. A.

OrnaBneHue

Beepgenune
[Muwa, nuTaHne — ocHoBa XXU3HU
Benkun n 6enkoBble NPOAYKTbI

)KVIpr N UCTOYHUKN XKNPOB
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YrneBogpl M NOHATUE TNIMKEMUYECKOro NHAOEKca

[NneBblie BONOKHA

ButamuHebl

MuHepanbHbie BeLecTBa — Makpo- 1 MUKPOINEMEHTbI

MvweBas 1 Guonornyeckas LEHHOCTb OBOLLEN, 3eMeHn, KOPEHbEB, TPaB, (PPYKTOB U Arog
Bopa v xaxpa

MexaHu3mbl nueBapeHns

YcBosieMOCTb U KynuHapHasi obpaboTka nuwm

OHepreTudecknin 06MeH npu usnyeckon paborte

PexXvMbl NUTaHNs 1 pexmMMbl TPEHUPOBOK B pPa3HbiX BUAax cnopta

OcHoBHble TpeboBaHWSA K PEXUMY U PaLMOHY MUTaHWUS B AHW COPEBHOBaHWMN

Kak cobntogaTe NUTLEBOW PEXUM, HE TepPsisi CIOPTUBHOWN (POPMBbI

lMuTaHne n Koppekunsa maccel Tena

MpooyKTbl NOBbILIEHHOW BMONOrMYecKon LEHHOCTU UNn cneuunanbHble NuweBble Ao00aBKM A5is COPTCMEHOB
[MTaHne 1oHbIX CNOPTCMEHOB

lMuTaHne cnopTcMmeHa-nbuTens, unu ouakynbTypHKKa

PacnpocTtpaHeHHble OWnbKM NUTaHNS 3aHNMAatoLLMXCH MacCOBON (PrU3NYECKON KyNbTypOn
OCHOBHbIE HOPMATKBbI MUTaHUSA

lMponaraHga v opraHn3aums paumMoHanbHOro NUTaHus B cnopTknybe (Ha npumepe 6oanbunanHra)
O HeKOTOpbIX CMOPHbIX BONPOCax Haykn O MUTaHUN CMNOPTCMEHOB

Bonpocel 1 oTBeTHI

MPUNOXKEHWE 1. MNMpumepHble paunoHbl NUTaHWA B pa3HbIX BUAax crnopTa, pa3paboTaHHble BEOYLLMMU
cneumanuctammn Poccum (noa pykosoacteom npodeccopa A.lN.Jlantesa)

"pynna |. Buabl cnopTa Ha BbIHOCNNMBOCTb
"pynna IN. CkopocTHO-cnnoBble B1AblI cnopTta
Mpynna lll. CnopTuBHbIE UrpbI

MPUNOXXEHWE 2. MpusHakn gobpokayeCcTBEHHOCTH
OCHOBHbIX MPOAYKTOB NMUTaHNS

MPUNOXEHWE 3. Cnucok Muuesbix 4o6aBoK, pa3pelleHHbIX
K MPMMEHEHUIO NPY MPOU3BOACTBE NMULLEBLIX NPOAYKTOB
(CanlvH 2.3.2.560-96)

Cnu1cok Mcnonb3oBaHHOM NUTepaTypsi

BBEOEHUE

CoBpeMeHHOMY CNOpPTY NPUCYLLM MHTEHCUBHBIE (PU3NYECKNE HArpy3Kn BO BpEMS TPEHUPOBOK U COPEBHOBAHMWN,
BbICOKOE HEPBHO-3MOLMOHAamNbHOE HanpsixeHne 60pbObl, HaLENeHHOCTb Ha PeKopAHbIE CMOPTUBHbIE
pe3ynbTathbl. [poLecc NOAroTOBKM K COPEBHOBAHMAM TPeOYET OT CMOPTCMEHA OFPOMHbIX 3aTpaT BPEMEHM U
BKIIHOYAET, KaK NpaBuso, ABYX- UM TpeXpasoBble eXXeAHEBHbIE TPEHNPOBKMW, OCTaBINSASl BCE MEHbLUE
BO3MOXHOCTEN AN OTAbIXa Y NOJIHOrO BOCCTAHOBIEHNUS N3nMYeckon paboTocnocoBHOCTH.

CopaepxkaHvne TPEeHMPOBKN B TeYEHME OOHOro paboyero aHs pa3HoobpasHo: ynpaKHEHWSI CKOPOCTHO-CUITOBOTO
XapakTepa CMEHSITCS LUKNnYeckon paboTorn Ha BIHOCNMBOCTb. IHTEHCMBHOCTbL M ANUTENBHOCTb
BbINOSIHAEMOWN paboThbl 3aBUCAT OT Neaarormyeckon 3agavm 4aHHON TPEHUPOBKN, MUKPOLMKITA NN LLEerioro
nepmnoaa noarotoBkKU K COpeBHOBaAHUAM.

lMoHATHO, 4TO cpeacTBa U cnocobbl BOCCTAHOBMNEHMSA hm3nyeckon paboTocnocobHOCTN CNOPTCMEHOB
OOJDKHbI BbITEKATb U3 XapakTtepa BbIMOJTHAEMON paﬁoTbI. O,EI,HI/IM M3 nepBbIX 1 MOLLHbIX CpeacTs
BOCCTaHOBJ1EHNA ABNAETCA NUTaHne, UMeHHO OHO B NepBYIO o4epenb CcnocobHo pacwmnpuTb rpaHulbl agantadlmn
opraHmama cropTCMeHa K 9KCTpeMarbHbIM mnandeckum Harpyskam. OgHako cpefm cneumanmcToB He
CyLecTByeT eQUHOro MHEHMSI OTHOCUTENBHO CTPaTErMn 1 TaKTUKU NUTaHMS CNOPTCMEHOB. Bo3MOXHO 3TO
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CBSI3aHO C OTCYTCTBMEM TOYHOW MHPOPMALIMKN O PU3NONOTUYECKNX U BUOXMMUYECKMX UBMEHEHUSIX B OpPraHn3me
CNOpPTCMEHA B YCIOBUSIX MHOrOPa30BbIX TPEHUPOBOK Y CBEPXHAMNPSKEHHBIX COPEBHOBAHUIA.

MpexHne npefcTaBneHusl, HaNpMMep, 0 OMOXMMUYECKON HEOOHOPOLHOCTM NPOLLECCOB BOCCTAHOBIEHUSA NOCTe
O[HOKpaTHOMN Pr3nN4eCcKon Harpyskm TpebyoT Ha CerogHsa cepbe3Hon KoppeKkTUpoBkU. CyTOYHbIE PUTMbI OBMEHa
BELLECTB, Xapak-

TEpPHbIE AN COCTOSAHUS MOKOSI, TAKKe MOTYT U3MEHATLCS MO BO3AEUCTBMEM Takoro oaktopa, kak
cucTemMaTnyeckasl MblliedHasi 4eATeNbHOCTb.

[MOCTOSIHHO MEHSALLMIACA XapakTep PU3NYECKON Harpy3ku nepeknoyaeT oOMeH BELEeCTB C OQHOMO BMaa
(obmeH Benka npu CMIOBOW N CKOPOCTHO-CUITOBOW paboTe) Ha Aapyron (0GMeH yrneBOA4OB U NUNnAoB npu paboTe
Ha BbIHOCNMBOCTbL). CyLlecTByOLLME pekoMeHaauumn No NMTaHUI0 CNOPTCMEHOB B pas3HbIX BUAax cnoprta
YYUTBIBAKOT 06 bEM U MHTEHCUBHOCTL Harpy3ky 0CpegHEHHbIM, MHTErpanbHO-BanoBbiM 06pa3om. OTo NPUBOAMT K
TOMY, YTO COBEpPLUEHHO pa3Hble N0 coaepXXaHWo TPEHMPOBOYHOIO NpoLecca BUAbl CNOpTa, TakMe Hanpumep, Kak
dyTbon 1 NnaBaHne, o6begMHEHbI B OOHY Ipynny Nno aHeproTpaTam 1 COOTBETCTBEHHO MO PEKOMEHAYEMOMY
Konm4ecTBy GENKOB, XXMPOB W YIrNEBOAOB B pPaLMOHE.

Bcerga HesicHbIM ocTaeTcs BONpoc 00 YypoBHE SHEProTpar y CNOPTCMEHOB B OMNpefeNeHHbIX BUAax crnopra.
Opu1eHTUPOBOYHbIE BENUYMHBI A1 OQHOMO BMAa CnopTa, Hanpuvep Bonendona, Ansa paBHbIX MO cune
HaLMOHarbHbIX KOMaH 13 pa3HbIX CTpaH KonebniTcsa B LUMPOKMX Npegenax: AnoHna — ot 13 200 go 16 100
k[x, Bonrapms — o1 17 600 go 19 200 k[, Poccua — ot 18 800 go 23 000 k[lx (Myx4mHbl, 70 kr). BepoaTHbie
MPUYUHBI YKa3aHHbIX pasnuynim MOryT 3akNio4aTbCsa B COAepXaHnM TPEHMPOBOYHOTO NMpoLecca, Xxapakrepe
NUTaHMS N, BO3MOXHO, 0CODEHHOCTAX 0OMeHa BELLIECTB.

lMonHoe NoKpbITUE PacxodoB SHEPIMM Y CNOPTCMEHOB €CTb Heobxoaumoe TpeboBaHne. OgHako cyLlecTByeT
MHeHMe, 4TO 3TO He Bcerga obsizatensHo. OnpeaeneHHbi oepmumnt B 5-10% OT CyTOYHbIX 3HeproTpat
LenecoobpasHo UMETh B TEX CryYasix NpeAcopeBHOBATENLHOIO nepmoaa, koraa Heobxo4numo Ncrnonb3oBaThb
HenosiHOe yOOBNETBOPEHNE SHEPTrETUHECKMX NOTPEBHOCTEN B Ka4ecTBe OMOMOrMYecKkoro CTuMynsaTopa
0BGMEHHbIX NPOLIECCOB C LeNbHo Ny4llen agantalmm CopTCMEHOB K Harpy3kaM. pu aTom HegocTaTok
3HEPreTMYECKOro 1 nnacTnyeckoro cybctpara ctumynmpyeT ero obpa3oBaHue B OpraHn3Me 1 noBbilaeT
KO3(p(PMLMEHT NONE3HOro AENCTBMS NMULLM U TPEHNPOBKU. NOHATHO, YTO Takon cnocod aganTauun Henb3s
NPUMEHSITb B NEPUOS CBEPXUHTEHCUBHbIX (MaKCUMaribHbIX) TPEHUPOBOK M COPEBHOBAHUIA UMW B OHU
BOCCTaHOBJIEHMS.

OCcobBEHHOCTBIO COPEBHOBAHMUN, @ MOPOM U TPEHNPOBOYHOIO NPOLIECCa, ABNAETCHA BbICOKOE SMOLMOHANBHOE U
HEpBHOE HarnpsbkeHne cnopTcMeHa. NMpy MbllevyHON 4eATENbHOCTN B MOOMNN3aL M1, yTUNmM3aumm n pectuTtyLmm
NCTOYHMKOB 3HEPIMM YHACTBYHOT rOPMOHbI. OHM CNOCOBCTBYIOT COXPAHEHMIO ONMpeAerneHHbIX rpaHnL, roMeocTasa,
4yTO 0obecneynBaeT paboTOCNOCOBHOCTL OpraHn3aMa npy ToM U MHOM BUAE MbILLEYHON AeATensHOCTU. B cBA3K
C 3TMM HEOOXOAMMO Y4YUTLIBATb BNUSHME MULLEBLIX BELLECTB NpK co3gaHum metabonmyeckoro goHa,
6naronpusaTHoro Ans 6uocnHTE3a rymoparsbHbIX PErynaTopoB (aHOPOreHoB, KaTexonamMmmHOB, NPOCTa-rnaHaMHOB,
KOPTMKOCTEPOMAOB U ApP.) U ANa peanusaunm nx 4encTaums.

CnopTcMeHbl BbICOKOM KBanudukauum B Te4eHne CBOer CnopTUBHOM XU3HU aganTUpPYTCS He TOMbKO K
onpenernieHHoOMY PexXumMy TPEHUPOBOK, HO U K pexnmy nutaHus. CyllectByeT MHEHWe, OCHOBaHHOE Ha
ybeauTenbHbIX goka3aTenbCTBax, YTO CKOPOCTb ABWKEHUS MWLM NO NMULLEBAPUTENBHOMY TPaKTy Y
CMOPTCMEHOB-LUTAHINCTOB BbILLE, YEM Y HOPMaITbHbIX 340POBbIX NIOAEN.

Mpwn opraHnsaumnn paLumMoHanbHOro NUTaHWsE CMOPTCMEHOB B MEPUOL, HAaNPsKEHHbIX PU3NYECKMX HArpy3oK B
yCroBusix y4eBHO-TPEHNPOBOYHOIO cOOpa MM B CMOXHBIX YCITOBUSIX COPEBHOBAHMI MOSIBUNACb HEOOXOANMOCTb
MCNonb30BaTh CrneLmanbHble NPOAYKThl MOBbILLEHHOW Guonornyeckon ueHHoctn (MMBLL). YcnewHoe
NpUMeHeHne Taknx NPOAYKTOB NpearnonaraeT YeTkoe onpeaeneHne ctpaterum u TakTUKU MxX UCNOSb30BaHUS.

CrnopTcMeHbI-NoduTenn, Unm puakynbTYPHUKK, 3aHMMAasICb CMOPTOM, peLLaloT Apyrve 3agadn, Npexae Bcero
0300pPOBUTENBLHOIO MflaHa, U No3ToMYy pa3paboTka pexrMa NUTaHus ANs HUX AofMkHa ObITb HanpaeneHa Ha
COXpaHeHue U1 ykpenneHue 300poBbS.

NALIA, NTUTAHUE - OCHOBA XU3HU

Mnwa — NCTOYHMK XU3HM 1 yaoBonbcTeuA. Kak otmeyan W. M. NaBnos, nuia onmueTBOpSeT XU3HEHHbIN
npoLiecc BO BCEM €ro o0bemMe 1 NpeacTaBnaeT Ty APEBHENLLYIO CBSI3b, KOTOPas COEAUHAET BCE XMBOE, B TOM
yucne n Yenoseka, C OKpyXatwLen npupogon. MNMonyyasa nuLly, YenoBek He TONMbKO YAOBNETBOPHAET YyBCTBO
ronofa, Ho 1 norny4yaeT y4OBOSbCTBUE.

TepMVH «NUTaHWe» UMEeET LUMPOKUIA CMbICH: OH 0003HA4YaeT BCIO CYMMY OMONOrMYecKknx siBNeHNN
(mocTynneHne n npeBpalleHne NULLIEBbLIX BELLECTB B OPraHn3mMe), nexainx B ocHoBe obecneyeHnst a3Hepruem um
CTPYKTYPHbIMW BellecTBaMu nobon manonormyeckon dyHkUMM opraHuama. Npobnema nutaHus aensieTcs B
HacTosLLee BPeEMS OOHOM M3 rMaBHbIX 3KOHOMUYECKUX U coumarbHbIX Npobnem, cToslwmx nepea
YenoBe4YecTBOM.

Hayka o nuTaHum paccmatpmBaeT MHOIMMe BONPOChI, U3 KOTOPbIX MEPBOCTENEHHBIMU CHMTAIOT CrieayloLme:

http://www kudoist.ru



4 http://www.kudoist.ru

— KaKne XMMUYeCcKre BELLLECTBA M B KaKUX KONTMYECTBaX AOSMKHbI MOCTYNaTb B OPraHn3m C NuLLen ansa ero
pocTa, BOCMPOM3BEAEHNS N OCYLLIECTBMEHMS OPYIMX XN3HEHHO BAXKHbIX YHKUWNA;

— K KakMM NnocneacTemsiM NpMBOAUT OTCYTCTBUE UMK, HAMPOTUB, N30bITOK MOCTYMMEHNS C NULLEN
nUTaTenbHbIX BELLECTB;

— B 4YEM COCTOMT KOHKpEeTHasi bruornormyeckasi porib Kaxgoro U3 nutaterbHbIX BELLECTB;

— KaKue NMpoayKTbl M B KaKMX KONMYecTBax TpebyroTcsa Ans y4OBNETBOPEHMS NOTPeOHOCTM opraHu3ma B
nuTaTenbHbIX BELLECTBaXx.

OpHOM M3 OCHOBHbLIX COBPEMEHHbIX KOHLENLUMIA MUTAHNS SBASIETCA TEOPUSA paLMoHanbHOro
cbanaHcnpoBaHHOro NMTaHusl. B ocHoBe 3TOM Teopun NEXUT Npea-cTaBleHne 0 He0OXOAUMOCTM He TONbKO
afeKBaTHOro CHabXXeHUs1 opraHMama 3Hepruen, Ho 1 cobniaeHUsa NPONOPLNA MEXAY OCHOBHbLIMU MULLLEBBLIMU
BELLECTBAMU 1 APYTMMU BaXKHLIMW 3NIEMEHTAMUN NUTaHNS A58 obecnevyeHnst ero HopmasbHOWN
XusHegesTternbHocTU. Kniodesas ponb B NUTaHUM NPUHAANEXUT TEM BeLLeCTBaM, KOTOPble HE MOryT
CYHTE3UPOBATbLCS B OPraHn3me u3 gpyrmx KOMNoHEHTOB. K HUM OTHOCATCS HEOPraHUYeCKMe MOHbI U Paf,
OpraHn4eckmx coeanHeHnin. HeobxoamMmMbIMM KOMMNOHEHTaMN ANETHI ABMSIKOTCS OKOSO 24 OpraHnYecKnx
COeAVHEHMN. JTY BELLECTBA NOMYYUnM Ha3BaHME He3aMEeHUMbIX DAKTOPOB MUTAHUS.

CBegeHnst 0 cpeHMX NOTPeBbHOCTAX B3POCIOro YeroBeka B NULLEBLIX BELLECTBAX NpuBeAeHbI B Tabn. 1.

MuTaHue YenoBeka AOJMKHO ObITh paLMOHarnbHbIM, TO €CTb AOSHKHO YOOBNETBOPATL SHEPreTU4ECKMeE,
nnactuyeckme n gpyrme notpebHocTn opraHuama, obecnevmBas npyM 3ToOM HEOOXOAUMbIN ypoBEHb OOMEHa
BeLlecTB. HapyweHue 300poBbs 1 paboToCnoCoOHOCTM YenoBeKka MOXET Bbi3blBaTb HE TOMNbKO HEJOCTATOK
OTAEenNbHbIX HE3aMeHUMbIX (PakTOpPOB, HO U NX N3ObITOK.

3HaKOMCTBO C YYEHMEM O paLMOHaNbHOM NUTaHUK criefyeT HauynHaTb C YCHEHNUS Bruonormyeckux pyHKUui
OCHOBHbIX NUTaTENbHbIX BELWECTB B OpraHmM3mMe.
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YMeHbLUEeHWNs1 cogepxaHus caxapa B kKposu y 125 000 Kponuvkos.

Benkn BbINOMHSOT CTPYKTYPHYHO POnb, Y4acTBYS B MOCTPOEHUN MEMOpPaH, COKPaTUTENbHbBIX 3NTEMEHTOB
MbILLILL, COEANHUTENBHOWN N KOCTHOM TKaHW. TpaHcnopTHas yHkums 6GenkoB obecneynBaeT NEPEHOC C KPOBbIO
pa3nun4YHbIX BELLECTB K TKaHAM (Kucropoga, nunugos u Ap.). 3awmTHas dyHkuusa 6enkos ocoboro Tuna
(vMmyHOrno6ynunHoB) obecneynBaeT MMMYHUTET — CMOCOO 3aLUTbl BHYTPEHHENO MOCTOSIHCTBA OpraHuMama oT
XUBbIX TEN M BELLIECTB, HECYLLMX B ceDe NPU3HaKM reHeTUYECKN YyXepoaHon nHdopmMaLmm.

Ecnu nuwa obegHeHa yrneBogamMm 1 xXupamu, ocobeHHO B YCNOBUSIX rONoAaHust, 6enku cnyxar Takke
3anacHbIMU NUTaTeNbHbIMU BELLECTBAMU U UCTOYHMUKAMUN SHEPTUN.

HepocTtaTtouHocTb 6enka B NpogykTax NUTaHns ABMSETCs onpeaensiowmnm akTopomM B pa3BUTUN TSXKENbIX
HapyLLUeHWI 300POBbS: anNnMMEHTapHOW ANCTPOdUM, 3aMeNeHns PocTa, YMEHbLUEHUS MacChl Terna, CHKEHUS
3alUUTHBIX CUN opraHn3mMa,

YrHEeTEHMWS AHOOKPUHHbIX XKemes, XXMPOBOW MHMIbTpaLmmn nedeHn n ap. CpegHsas cytodHas noTpebHOCTb B
Oernke ons permoHOB Hallel cTpaHbl onpeaeneHa B konnyectse 80-100 r. Benkn coctoaTt n3 20 ammHokMenoT. L-
aMMHOKNCNOTbI 06YCNOBNMBAKOT NULLEBYHO U BMONOrMYECKyHo LIEHHOCTb BENKoB.

HekoTopble aMMHOKUCIIOTbI HE MOTYT CUHTE3MPOBATLCS B opraHmame. OHM NonyyYunm Ha3BaHue
He3aMeHMMbIX. Takne aMMHOKNCIOThI JOIDKHbI MOCTyNaTh B OpraHM3m B coctaBe nuwm. CbanaHCcMpoBaHHOCTb
He3aMeHMMbIX aMUHOKUCIOT — OLHO U3 OCHOBHbIX TpeboBaHWI K 6ENKOBOMY KOMMOHEHTY MULLIEBbIX NPOAYKTOB.

[nsa B3pocnoro 4yenoBeka MOXeT ObITb MPUHATa criegytowias opmyna cbanaHCMpOBaHHOCTN HE3aMEHMMbIX
aMUHOKUCIIOT (KONMYECTBO rpaMMOB B CYTKW): TpunTodpaHa — 1, nenunHa — 4-6, nsonenuyuHa — 3-4, TpeoHMHa
— 2-3, nn3nHa — 3-5, MeTnoHnHa — 2-4, peHnnanannHa — 2-4, BanvHa — 3-4 (cm. Tabn. 1).

Mop Guonormyeckon LEHHOCTLIO TOrO UMM MHOTO MHAUBMAYANbHOro 6enka NOHMMaKT €ro OTHOCUTENBHYIO
nMTaTenbHYy LLEHHOCTb MO CPaBHEHWUIO CO CTaHOAPTHbIM Benkom.

Yem Gnmke aMMHOKMCIOTHBIN cocTaB BenkoB NuLm K cocTaBy Oenka Hallero opraHnama, Tem oH LieHHee. C
3TOW TOYKM 3pEeHUs Hanbonee LieHHbIMU UCTOYHMKaMK Berka ABNSTCS Anua, MOJToKo, MsACo. B pacTutenbHbix
Bernkax 4yacTo He XxBaTaeT TakMX HE3aMEHMMbIX aMUHOKUCIOT, KaK NIM3NH, METUOHMH U TpunTodaH. YToohl
Nony4nTb ONTUMAanbHOE COOTHOLLIEHNE aMUHOKUCIIOT, HEOBXOOMMO CTPEMUTLCS K yOa4YHOMY COYETaHUI0
NMPOAYKTOB XXMBOTHOIO U PacTUTENIBHOIO NPOUNCXOXAEHMS. HanpumMep: 3epHONPOAYKTbI U MOJIOKO, MSACO, anua,
pbiba; kapToens n MOOKO, MOJTOYHbIE NPOAYKThI; KYKypy3a U MOSOKO, apaxuc, puc; 6000Bble 1 MOJIOKO, POXb;
nweHnLa n apaxmuc, LpoxoKu.

MoTpebHoCTb OpraHMama B Genke 3aBMCUT OT psga MPUYMH: C BO3PAaCTOM OHA CHWDKAETCS, NMPU CTPECCOBbIX
CUTyauusix, BHe 3aBMCUMOCTU OT BO3pacTa, — yBennumBaeTcs.

[Byx- 1 TpexpasoBble eXeaHEeBHbIE TPEHUPOBKM CMNOPTCMEHOB, BLICOKOE HEPBHOE HarpsXeHue BO BpeMs
COPEBHOBAHWUI, CHKEHWNE aKTMBHOCTUN MMMYHHOW CUCTEMbI, HEOAronpusTHbIE NOrOAHLIE YCIOBUS BO BPEMS
NpoOBEAEHUS COPEBHOBAHUIN — BCE 3TO MHTEHCMdULMPYET oOMeH Genka. Mpu aToMm NnoTpebHOCTL opraHnamMa
CNopTCMeHOB B BGenke MOXeT yBENUYMBATLCS B ABa pa3a No CPaBHEHUIO C HOPMOWA.

Benkn (aMMHOKNCIOTbI) — HaMBaXKHEWLLMIA KOMMOHEHT NuULn. BaXkHO 3HaTb OCHOBHbIE 6EMNKOBbIE MPOLYKTbI N NX
MULLEBYIO LLEHHOCTb.

MscCO — BbICOKOLIEHHbIV NULLIEBOW NPOAYKT, 6oraTbii UCTOYHWMK NOMHOLEHHBIX XXUBOTHbLIX BErKoB,
coAepXallmx BCe He3aMEeHUMbIE aMUHOKMUCIOThI B 3HAYUTENbHbIX KONTMYECTBaX U B Hanbonee 6naronpuaTHbIX
COOTHOLLEHMSAX.

O BronorMyeckom LIEHHOCTM Msica B OCHOBHOM CYAAT MO KONMMYECTBY M KA4eCTBY COAEPXKALLMXCS B HEM
6enkoB. Hanbonee Goratbl 6enkamu (0o 20%) roBaguHa, CBUHMHA, @ TaKKe MACO KpOSuKa 1 NTuubl.

OpaHako BO Bcex BMaax Msica MMeeTCsl HEKOTOPOE KOMMYECTBO COEAUHUTENBHON TKaHU (CYXOXUNUA, MIEHKHU,
cycTaBHble cyMku v ap.). CoeanHuTensHOTKaHHbIe Oenkn npeacTaBieHbl B OCHOBHOM KOJIIareHOM U 3N1acTUHOM,
Guonormnyeckast LLEHHOCTb KOTOPbIX HEBbLICOKA U3-3a HEMOJHOMO Y HE4OCTAaTOYHOro Habopa He3aMeHUMbIX
aMUWHOKUCIIOT (NPaKTUYECKM OTCYTCTBYET TpMNTOodaH, LMCTMH B HEGOMbLLIOM KonnyecTse). C Apyron CTOPOHbI, B
HUX COAEPXKUTCS MHOTO 3aMEHUMON aMUHOKUCITOTbl — OKcunponuHa. CoeguHUTENbHOTKaHHbIE BENKn NNoxo
ycBaumBatoTcs opraHuamoM. CpefHee cogepxxaHne coeguHUTENbHOTKaHHbIX 6enkos B msce coctaBnseT 12-15%
oT obulero konvyecTBa 6enka. Bo MHOrom aTo 3aBUCKT OT copTa Msca U, rMaBHOE, OT Kakol 4acTh TyLUM OHO
B3ATO. TakK, MbILLbl FPYAMW, OPIOLIHOM YacTu, Wen, KOHEYHOCTEN COAEPKaT 3HAYMTEITbHOE KONMYECTBO
COEOUHUTENBHON TKaHW, OTNNYaloTCS BONbLUIOW XXEeCTKOCTbo, TPebyloT bonee ANUTENbLHON KyNMHapHOW
06paboTkn (NPOAOIMKMTENBHOW BapKK C LieNbio NepeBecTn KonnareH B pacTBOPMMOE COeaNHEHUNE TMHOTUH).

XKupHocTb Msica konebneTcs B WMpPOKnX npegenax (ot 2 o 50%) 1 3aBucut oT BUAa Msca, Bo3pacTta
XXMBOTHOIO UMK NTULbI, YacTu Tywn. XKupbl Msica cogepkaT rnaBHbIM 06pa3oM HaCbILLEHHbIE XUPHbIE KUCNOThI,
YTO ONnpefenseT Ux BbICOKYH TEMNepaTtypy nnaBneHus n 6onee TpygHoe yCBOEHMNe opraHmamom. M3 Bcex
XMBOTHbIX XUPOB Ny4LINMN OMONOrNMYECKMMM CBOMCTBAMU 0OnadaeT CBMHOW XXMP, Tak Kak B HEM COOEPXMUTCA
HEKOTOPOE KONMMYECTBO MOMMHEHACHILLEHHbIX XXUPHbIX KUCIOT (NMHOMNEBON, IMHONEHOBOW U apaxmMaoHOBOW).

O6Lee KONMYeCTBO MUHEpParbHbIX BELLECTB B MSICE COCTaBMSIET OKoMo 1%. Msco coaepXXmMT OTHOCUTENBHO
MHoro kanusi (go 350 mr B 100 r), dpocdopa (okono 200 mr B 100 r), marHms (25-27 mr B 100 r). MHorue Buabl
Msica 6oraTbl Xopowo ycBosieMbiM xene3om (8o 3 mr B 100 r). OcobeHHO MHOro xenesa B nevexm (B 100 r
rOBSXKbeW MeYeHn OKoNo 7 Mr, B CBMHOW — cBbiwwe 20 Mr). XKeneso B MAce HaxoaMTCs B NIErko BOCMPUHMMaeMOWn
OpraHn3mom remornoburHHon opme, koTopasa yceanBaeTcsi Ha 30%, B TO BpeMS Kak >kene30 oBoLLen 1 hpyKToB
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ycBamBaeTcs Bcero Ha 10%. Tak e XopoLluo ycBamBarTCa cogepxalumecs B Msace apyrne MuHeparnbHble
BELLECTBa, YTO 00YCNoBNMBaET BbICOKYH OMOMOrMyeckyto LEHHOCTb 3TOro npoaykra. Msico — BakHenLWnn
NCTOYHWK BUTaMUHOB rpynnbl B. OcobeHHo 6orato nmm tensyse n CBUHOE MSACO.

Bonblwoe 3HavYeHne B NUWEBOM OTHOLLEHMM UMEIOT COAepKaLLMecs B MsiCe 9KCTPaKTVBHbIE BELLeCTBa
(kpeaTuH, KapHO3WH, MYPUHOBbBIE OCHOBAaHWSA 1 Ap.), KOTOpbIE MPU Bapke Msica NepexoadaT B OTBap M NpuaaroT
cneundunyecknin BKyc 6ynboHy. 3Tu BelecTBa SBMATCH CUIMbHbIMU BO3OYyaUTENs MU >Xenygo4YHON Cekpeunn,
UMEHHO NO3TOMY KPEMNKNE MACHbIE BYNbOHbI MCMOMb3YOTCA B MUTAHWMU NLL C MOHWKEHHBIM anneTuToM.

FoBsAAnHa cogepxuT Hanbonee NONMHOLEHHbIE B6EnKX, B COCTaB KOTOPbIX BXOAAT NOYTN BCE HEOOXOONMbIE
OpraHusmy 3aMeHUMble U He3aMeHVIMble aMUHOKUCHOThI.

TensiTuHa, 6onee HeXHasi, YeM roBagMHa, BKIOYaeT Gonblue NONHOLEHHbIX OENKOB 1 Nnerye ycBanBaeTcs
opraHmamom. TensatuHa 1-om 1 2-01 KaTeropumn cogepxuT okono 20% 6enka un 1-2% xupa.

CBMHMHA COAEPXKUT MEHbLLE COEAMHUTENBbHOW TKaHW, Yem roBsgunHa, 4to obycrnoBnveaeT ee 60MbLUY0
MSFKOCTb W HEXHbIV BKyC. 10 copTaM CBUHMHA OENUTCHA HA BEKOHHYIO, MSICHYIO U XXMPHYIO; MOCNEAHAS COAEPXKUT
00 50% >xwupa n Bcero 12% 6enka. B nMTaHMm cnopTCMEHOB Myylle UCNOMNb30BaTb MACHYHO CBUHUHY,
copgepxaulyto B cpegHeM 14% 6enka n 33% xwupa. [Npn 9TOM BaXKHO Y4ECTb, YTO Bblpe3Ka CBMHUHbBI COOEPXUT
19% 6enka n 7% xupa, a rpyanHka — COOTBETCTBEHHO 8% 1 63%.

BapaHuHa nNo cpaBHEHUIO C FOBSIAMHON COAEPXUT BoMblUe cCoeaNHUTENBHOW TKaHW, NO3TOMY OHa bonee
xecTkasi. [1o xummyeckomy coctaBy bapaHuHa 2-11 KaTeropmMm NPUMEPHO COOTBETCTBYET rOBSIAMHE TOW Xe
kaTeropuun. OgHako B 6apaHMHe HECKOSMBKO MeHbLUE Comer Kanus, pocdopa u xenesa.

KoHunHa 2-o11 kaTeropmm 6oraTta nonHoueHHbIMK 6enkamm (21%), Conamu Kanwus, xxenesa, npy 3TOM OHa
COOEPKUT OTHOCUTENBHO Maro xupa (4%). No 6Gruonornyeckon LeHHOCTM Genkn KOHWHbI He yCTynatoT 6enkam
roBSAMHBbI.

Msico kponuka — NpekpacHbIN ANeTUHECKUA NPOAYKT, OTNINYaLWMINCS BbICOKMM coagepXaHmem benka (21%),
Xenesa, BUTaMMHOB rpynnel B. B Hero BxoasaT B 4OCTAaTOMHOM KONMMYeCTBE Kanun, ocdop, marium u gpyrue
MUWHeparnbHble BeLLeCcTBa.

Cy6npoayKTbl NpeacTaBnaoT 0cobyo LEHHOCTb AN NUTaHUsA cnopTcMeHoB. MHorne 13 Hux
XapaKTepusyoTCs BbICOKMM COAEPKaHNEM MUHeparbHbIX BELLECTB, OCOBEHHO xernesa, BUTaMWHOB, U MO3TOMY
PEeKOMEHAYIOTCS NMuam C OTCTaBaHMeM Macchbl Tena, ManokposmeM. [eyeHb ocobeHHo BoraTta xenesom,
BUTamMuHamu A v rpynnel B; B oTnnyme ot Apyrmx MACHbIX MPOAYKTOB OHa coaepxuT 6onblioe KOJN-

YeCTHO ackopBuHOBOW KUCNOThI (BUTamMuH C). A3bIK ABNsSeTCA AMETUYECKUM NPoaYKTOM. B Hem cogepxuTcs
Maso COeAMHUTENbHOM TKaHK, YTo obecneyvmBaeT ero BbICOKyt ycBosiemocTb. Cepaue 6orato MuHepanbHbIMu
consiMu, B TOM YUCTIE XKENE30M, UMEET HEBBLICOKMI MPOLLEHT XKMpa, AOCTaTOYHOE KonnyecTBo G6enka. Mosru
copepxat MeHbLue Bernka (12%) 1 JoBONbHO MHOTO xupa (8,6%), HO B UX COCTaB BXOASIT LleHHblEe COeAMHEHNS,
boratble ochopomM U HeE3AMEHNMbIMU HEHACBILLEHHBIMUW XUPHBLIMW KUCITOTaMM, @ 3TO 3HaYUTENbHO NOBbILLAET
nx Guonoruyeckyto LeHHocTb. OcobeHHo Gorato xene3om nerkoe (10%), ogHako B oCcTanbHOM NuLLieBas
LEHHOCTb 3TOro NPoAyKTa HeBENuKa.

Konb6acHble usgenus B OCHOBHOM rOTOBSAT M3 FOBAAMHbI U CBUHWHBI. MHOIME U3 HUX NpeacTaBnsalT cobon
BbICOKOXXMPOBbIE NPOAYKTbI; KONMMYECTBO >upa B HUX konebnetcs ot 13,5% (aneTtudeckas konbaca) Ao 40% u
bonee (pasnuyHble BUAbI KOMYEHBIX 1 NONyKoN4eHbIx konbac). MNocnegHne, 0CO6EHHO C BLICOKMM COAEPKaHMEM
Xnpa, He pekoMeHOyeTCs CMOoNb30BaTb B CMOPTUBHOM NuTaHnn. COCUCKM 1 capAenbky OTNNYalTCs OT konbac
bonee HeXXHOM KOHCUCTEHUMEN U OTCYTCTBMEM LUNMKA. [1Nsi NPUroToBNEHUS COCUCOK U CapAerek BbICLLIEro copTa
NCNONb3YIT MACO (FOBAXbE, CBUHOE) MOOAbIX XUBOTHbIX, KOTOPOE Nerko nepesapmnBaeTcs U ycBanBaeTCs,
NoO3TOMY 3TOT BUZ MSCHOWM MpoAYKUMM NpeanovTuTensHee, Yem konbacHsle n3genus.

Hapsay c LWMpOKMM acCOPTUMEHTOM KONMOACHbBIX U3L4ENUIA MPOMbILLIIEHHOCTb BbIMYCKAET MACHBIE NMPOAYKTbI
N3 CBUHUWHbI (BETYMHA, rPYAMHKA, KOpenka, OKOpoK 1 Ap.). OHU OTNnYaloTCs, Kak NPaBuo, 04eHb BbICOKUM
cogepxxaHmem xmpa (8o 50—60%) 1 N03ToMy He pekOMeHAYITCA ANs cucTemaTmyeckoro ynotpebneHus.

KoHcepBbl MACHbIe, 0COGEHHO CBUHbIE, TAKXKE XapaKTepU3yoTCst BLICOKMM CoAepXKaHneM xupa. Nuwesasi n
Buonornyeckas LLEHHOCTb UX HUXe, YeM B0 u3 CBEXero Msica, Tak Kak B NpoLecce NpUroToBreHNss KOHCEPBOB
4YacTO NPUMEHSIIOT TaKMe TEXHONMOrMYeckne NnpueMbl, Kak AnutensHas Bapka npv BbICOKOW TemnepaType,
aBToKNasupoBaHue n ap. MHorme KoHCepBbl FOTOBATCH U3 6onee HU3KMX COPTOB MsCa, MO3TOMY YacTo coaepKat
B 3HAYUTENbHOM KONMYECTBE COEAUHUTENTbHOTKaHHbIE BOMOKHA. BUTaMNHOB B MSACHbBIX KOHCEPBAX MeHbLUE, YeM
B CBEXWX npogykTtax. OgHako npu OTCYTCTBUM HaTyparbHOro Msica KOHCEPBbI MOTYT ObITb NCMOMb30BaHbI B
nMTaHMW, B OCHOBHOM A1 MPUIroTOBIEHMS NEPBLIX U BTOPbIX 6rtoA. Mpu ynoTpebneHnm MACHbIX KOHCEPBOB
Heobxogmmo obpallatb 0coboe BHUMAHWE Ha CPOKU MX U3FOTOBIIEHNS U HE UCMONBb30BaTh NPOAYKLMIO C
NCTEKLLMUM CPOKOM XpaHeHuUs1.

Msico Kyp 1 GponnepHbIX LbINAAT COOEPXKNUT Bonee NoNHOLEHHbIE U nyYlle ycBosieMble 6enku, 4yem
roBsianHa. benku KypMHoro mMmsica UMeoT oNTUMarbHbIN Habop He3aMeHMMbIX aMUHOKUCIIOT. KonmyecTBo Xxupa B
MsICe Kyp U UbINAAT OBOMBHO BENuKo (B cpegHemM — 16-18%), ogHaKo aTOT XUp Nerko ycsansaeTcs
OpraHM3mMoM, Tak Kak BKIoYaeT OnpeaeneHHOe KONMMYECTBO HEHAChILWEHHbIX XKUPHbIX KUCMOT u obnagaet
CpaBHUTENBHO HU3KOM TemMnepaTypon nnaeneHus. KypmHoe Maco cogepXut Heobxoanmbli HABOP MUHEpParbHbIX
BELLECTB U BUTAMMHOB. DKCTPaKTMBHbIE BELLECTBa NpuaaT eMy NPUSTHBIN 3anax u BKYC.

Pbi6a Hapsgy ¢ MACOM SBMSIETCS OOHUM M3 NTYYLLIMX MCTOYHUKOB BbICOKOKayYeCcTBeHHOro 6enka. benku pbiobl
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cogepxar Bce Heobxoaumble st OpraHn3ma He3aMeHMbIE aMUHOKUCHOTLI. B oTnnume ot msica B 6enkax pbiObl
nmeeTcs B OONbLUOM KONMYECTBE Takas BakHasi HE3aMEeHUMas aMUHOKMCINOTA, Kak METUOHWH. [1penmyLecTBom
6enkoB pbibbl ABNSETCA HU3KOE cogepaHme coeanHuTenbHOTKaHHbIX obpasoBaHui. Kpome Toro, 6enku
COeAVHUTENBbHOM TKaHW pblO NpeacTaBneHbl B OCHOBHOM KOfiareHoM, KOTOopbI 6onee nerko nepexoauT B
pacTBopuMyto popmy — xenatuH (rnioTuH). bnarogaps aTomy peiba GbICTPO pa3BapuBaeTCs, TKaHN ee
CTaHOBSITCS PbIXbIMMW, NTETKO NOAAA0TCA BO3OENCTBUIO NULLIEBAPUTENBHBIX COKOB, YTO obecneunBaeT bonee
MorHoe ycBOeHMe nuLLeBbIX BellecTB. benkn poibbl ycBanBatoTcst Ha 93—98%, B TO BpeMmsi Kak 6enkm msica —
Ha 87—89%.

CopepxaHue 6enka B pbibe 3aBUCUT B OCHOBHOM OT €€ BuAa. Tak, Makpypyc COAepXxuT 7% Oenka, a TyHel,
— 24%. B cpeagHewm, konn4yecTBo 6enka B pblbe cocTtaBnsieT 16%; Tpecka, xek, kambana, kapn cogepxar
WMEHHO Takoe Konn4yecTBo Oerka.

Xup pbIObl OTNIMYaEeTCA 3HAYUTENBHBIM COAEPKAHNEM MOSTIMHEHACILLEHHBIX XXUPHBIX KACMOT, o0LLee
KONMYeCTBO KOTOPbIX Y 60nbLIMHCTBA BUAOB pbib konebnetcsa ot 1 oo 5%, B TO BpeMs kak roBsgmMHa u 6apaHnHa
MMEIOT 3TU KUCMNOTbI B HE3HauMTenbHOM Konudectse — oT 0,2 fo 0,5%. bnarogaps BbICOKOMY COAEpXKaHUIO
NONMHEHACHILEHHbIX XMPHBIX KUCMOT XMpP pblObl Nerko yceamBaeTca OpraHM3mMoM. B cocTaB xupa BXOOAT Takke
pasnuyHble XnponogobHble BelwecTBa (ocdonunu-abl, NeLMTrH), obnagaLme BbICOKOM (U3NONOrNMYECKon
aKTUBHOCTbBIO. XKnp pbibbl HAXOAUTCA B OCHOBHOM B NneyeHu (Y pblb, OTHOCALLMXCH K BUOY TPECKOBbIX) U B
MOAKOXHOM KneTyaTke (y cenbAaeBbIX U TOCOCEBbIX). BaxHO 3HaTb, YTO pbiBui XnNp BLICTPO OKMCASIETCH, U €ro
nyLleBast LLEHHOCTb NPW 3TOM CHUXaeTCs.

Msico noyTn Bcex BUAOB pbiObl HOrato MMHeparnbHbIMU 3NIEMEHTaMM: KanMem, MarHnem n ocobeHHo
doccopom, konuyecTso koToporo goxoauT Ao 400 mr Ha 100 r (kambana). OTaenbHbIe BUALI cogepXar
O0CTaTOYHOE KONMMYECTBO KarnbLUus U xene-
3a. Pbiba — BakHbI UICTOYHUK BUTAMUHOB rpynmnbl B, B ne4eHn MHOrmx pbib BbICOKO coaepXaHne BUTaMUHOB A,
D, E. Mopckas pbiba 6orata Takumm pegkumm anemeHTamu, kak nog n gprop.

Mkpa pbIObI ABNAETCS LeHHbIM NULLEBbLIM NPOAYKTOM C BbICOKMM cofepxaHuem benka (ao 30% u 6onee) n
Xupa (okono 15%). Nkpa 6orata bocchopoM 1 Kanmem, BOAO- U XKMPOPacTBOPMMbIMU BuTammHamu. Monoku
pblObl 6oraTel HE3aMEHUMbIMW @aMUHOKUCITIOTaMK, COAEPXKaHME XXMpa B HUX HU3KOE.

ConeHble n Kkon4yeHble pbIOHbIe U3[eNUA — MeHee LieHHble NpoaykThl. Kak npaBuno, 6enku B aTux
n3genusx ns-3a ocobeHHOCTM ux nepepaboTkm ropasgo Xyxe nepeBapmBaloTCcsa u ycesanparTcs. MHorne
KOM4YeHble 1 coneHble Buapbl pblb cogepxxat 6ombLIoe KONMYECTBO XuMpa, U30bITOK HaTpusi, 6eaHbl BATAMUHAMMU.
Cenbapb W gpyrve pbibHble racTpOHOMUYECKUE U3OENNS MOXHO UCMOMNb30BaTh B KAYECTBE 3aKyCOK, Ans
BO3OYxaeHust anneTuTta. [JaBaTb Ux crnegyeT nepen OCHOBHLIM NPUEMOM NULLM U B HEBOMbLUMX KONMYECTBaX.

PbIOHbIe KOHCEPBbI HE PEKOMEHOYETCS LUMPOKO NMPUMEHSITbL B NUTaHMW. B npouecce npurotoBneHust
KOHCEPBOB MHOIME LIEHHbIE KayecTBa pbibbl TepstoTcs. K aToMy e npuBoauT AnNuTenbHOE XpaHeHUe NpoayKTa.
HekoTopble BUAbI pbIGHBIX KOHCEPBOB MOXHO UCMONb30BaTb, KaK U PbiOHYHO raCTPOHOMMIO, B KA4YECTBE 3aKYCOK U
OenukaTecoB (cenbib, KUIbKY, LUNPOTbI, MKPY).

AnuenpoayKTbl ABNAITCA NOMHOLEHHBIMM UCTOYHUKAMM BCEX OCHOBHbIX MULLEBbLIX BELLECTB, HEOOXOAMMbIX
AN HOpMarnbHOW XMU3HeOeATENbHOCTM OpraHn3ma YyenoBeka. B nutaHnm paspeluaeTcsi MICNonb30BaTh TOMNBKO
KypuHbIE sifLa, TaK Kak anua Bogonnaearowen ntmubl (rycen, yTok) 4acto ObiBaloT 3apaxeHbl BO30yauTensamm
TSKENbIX KMWEYHbIX MHAeKuui (canbMmoHennesa u gp.).

KypuHoe siiL0 No CpaBHEHUIO C APYTVMW XXMBOTHBIMW NPOAYKTAaMM COLEPXKUT CaMblii MONTHOLIEHHbIN BEenokK,
NpaKTUYEeCKM NOMHOCTBIO YCBaMBAKLLMIACA OpraHn3MoM. benok sinua coaepxut B Hambornee onTuMarbHbIX
COOTHOLLEHUSAX BCE HE3aMEHUMbIE aMUHOKUCTIOThI. 2KMp SriLia COCTOUT M3 XUPHbIX KUCMOT, B OCHOBHOM
MONMHEHACILWEHHBIX, U oconunMaoBs, rmaBHbIM 0bpasom neuntrHa (1/3 obLero KonuyecTaa xupa),
oKkasblBatoLLero 6naronpusaTHoe gencTeme Ha 0bMeH xonectepuHa. Anua 6oratbl MUHEpPaNbHBIMW BELLLECTBAMMU,
ocobeHHO dhoccopom, cepont, Kenesom, LnMHkoM. OHM MMEIOT JOCTaTOYHOE KOJTIMYECTBO XKMPOPACTBOPUMbIX
BUTaMVHOB (BUTamMMHa A CTOJbKO €, CKOJTbKO B CIMBOYHOM Macre, a ButammHa D — B 3,5 pasa 6onbLue).
Kpome Toro, B sinLe JOBOMBHO BbICOKOE COAEPXKaHMEe BUTaMUHOB rpynnbl B.

CocTtaB 0enka 1 xenTka KypnHoro sinla HeoanHakoB. Benok sinya novTn Lenmkom CoCTOMT U3 BELLECTB,
KOTOpbIE JIErKO YCBaMBaKTCS MOCNe TEMSOBON KynMHapHoW 06paboTku. Ceipon 6enok siita ycBamBaeTcs Ninoxo,
Tak Kak B HEM CoepKaTCsa HEKOTOPble COEANHEHMS, NOAABNSAOLME ENCTBUE NULLEBAPUTENBHBbIX (DEPMEHTOB
(oBomykoug, aBuauH). MNpu HENPOAOMKUTENBHON BapKe 3TW BELLEeCTBa paspyLuatoTcs, n 6enok anua
ycBavBaeTCH NoYTH NONHOCTLIO (Ha 98%). Mpu AnNuTEenbHON Bapke UIn XapeHn yCBOSIeMOCTb Berika HECKOMbKO
NMOHWXaeTCs U3-3a ero geHaTtypauun.

XKenTok siviua cogepxnt 6onee 30% xupa, KOTOPbIN HAXOAUTCHA B HEM B BUAE TOHYaMLLIEN 3MYNbCUA 1
Mo3TOMY FErKO NepeBapMBaeTCsA N yCBaMBaETCA OpraHn3MoM. oyt Bce MUHeparnbHble BeLLecTBa U BUTAMUHbI
KYPVHOTO sifiLla COCPefoTOYEHbI B XKENTKE, NPEMMYLLECTBEHHO B NerkoycBosieMon popme. Tennosas o6paboTka
ANLa NPaKTUYECKN HE CHWXKAET NULLEBON LLEHHOCTU NPOAYKTa, TaK Kak S0, CBapeHHOEe B CKOPIyne, COXpaHSAeT
BCE MuLLEBbIE BELLLECTBA B HEM3MEHEHHOM BUAE.

XWPbl U NICTOYHUKU XKUPOB
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K nunngam (ot rpeu. lipos — »xup) oTHOCAT 60MbLUYIO rPYMNNY COAEPXKALLMXCSH B XKMBbIX KIETKaxX OpraHN4ecknx
BELLECTB C Pa3fMYHbIM XMMUYECKMM CTPOEHMEM U HEKOTOPBLIMM OBLLIMMUN OUNKO-XUMUYECKMMIN CBOMNCTBAMW.
Takumu obLwummn CBOMCTBaMM NMNNO0B ABMAIOTCH X HEPaCcTBOPMMOCTb B BoAe (rmapodobHOCTh) 1
pacTBOPMMOCTb B HEMOMSIPHbIX PACTBOPUTENSIX: aleToHe, cnupTax, 6eH3one, xnopodopme u ap.

Bce nunugbl MOXHO pasgenuTb Ha crneayloLlme Knaccbl: HEWTparbHbIE XUPbl — TPUrMMLepuabl,
dochonunuabl, COUHroNUNUAbI, MUKONNMANALI, CTEPUHBI, BOCKW. JInnnabl BXOOAT B COCTaB TKaHeW YenoBeka,
XMBOTHbIX 1 pacTeHni. B 6onblumx konnyectsax nunuabl COAepXXaTcsi B FONTOBHOM U CMIMHHOM MO3re, NeYeHMU,
ceppue v apyrmx opraHax. MIx KoHUeHTpaumsa B HEpPBHOW TKaHW JocTuraeT 25%, a B KIMETOYHbIX U CYOKIETOYHbIX
membpaHax — 40%. Jlunvabl NoCcTynatoT B OpraHnaM ¢ NpoayKTamMu XXMBOTHOTO UMM PacTUTENbLHOIO
NPOUCXOXAEHUS.

YKMBOTHbIE XUPbI U pacTUTENbHbIE Macra SABMAKTCA Kak Obl KOHLEHTPUPOBAHHBIM 3HEPTETUYECKMM U
CTPOUTESNbHbLIM Pe3epBOM OpraHmama. ATO BOAOHEPACTBO-PMMbIE BELLIECTBA OMONONMYeCKOro NpoONCXOXAEHNS,
COCTOSILLNE MOYTU UCKITKOYNUTENBHO U3 TPUTTIULEPUAOB XUPHBIX KACOT.

Tpurnuuepunapbl XMPOBbIX TKAHEN M NEYEHN NPU HEOOXOOUMOCTM NErko MOBUNM3YTCS, NPeBpaLLalTCs B
apyrue coeguHeHust Unn CTaHOBATCS MCTOYHMKaMK SHeprun. bronornyeckun Tpurnuuepmabl BECbMa BaXkHbl 4115
OpraHusma Kak 3anacHble BeLLeCTBa, NOCKOSbKY Ha eanHuLy o0beMa OHU coaepxkaT BaBoe bonbluee
KONNYECTBO 3HEPrun, YeM YrieBogbl.

YKvpbl — 006s13aTENbHBIN KOMMOHEHT NUTaHKsA. Pe3koe orpaHnyeHmne nocTyniieHns XNPOB C NMULLIEN MOXET
NPMBECTM KO MHOTUM HEONaronpusATHbIM SIBNEHUAM AereHepaTMBHOIO xapaktepa B TKaHAX (auctpodums,
ocnabneHne MMMyHonornyec-

KON peakTMBHOCTM opraHuama u T. 4.). B XunpoBbix TKaHAaX cnocobHbl HakanMBaTbCs Tak Ha3biBaeMble
XNpopacTBOPUMbIE BUTAMUHbI.

Buonornyeckas LLEHHOCTb XXMPOB BO MHOMOM OnpeaenseTcs Hannymem B HUX He3amMeHUMbIX KOMMOHEHTOB —
NONMHEHACHILLEHHbIX XUPHbIX KUCMOT, KOTOpble, NOA0OHO aMUHOKMCNOTaM 1 BUTaMUHaM, HE MOTYT
CVYHTE3UPOBAaTbLCA B OpraHn3me u JOSMKHbI 06513aTeNbHO NOCTYNaTh ¢ NULENn. MNneBbIMU NCTOYHMKAMM
NOJSIMHEHACHILLEHHbIX XXUPHbIX KACIOT CNyXaT npexae Bcero pactutenbHble Macna. NpuHaTto cumtath, 4To 25-30
I pacTUTEeNnbHOro Macna obecneynBaroT CyTOYHYK NOTPEBHOCTL YenoBeka B MOMMHEHACHILLEHHbIX XXUPHbIX
KucnoTax.

B nueBbIX NpoayKTax Xupam ConyTCTBYHOT U ApYrvMe BELLECTBA, OTHOCALLMECS K Knaccy nunuaoB. Cpeaun
HMX ocoboe 3HaveHue npuHaanexuT pocdonunmuoam. buonormnyeckas ponb ochonMnNuaos B opraHM3me
3HauuTenbHa U pasHoobpasHa. B kayecTBe HEMPEMEHHOro KOMMNOHEHTa BMonornyecknx MemopaH
dhocchonunuabl NPUHUMALOT y4acTue B UX OapbepHOW, TPAHCMOPTHON, PELLENTOPHOM PYHKLMSAX, B
KOMMapTMeHTanm3auumn KneTku (pasgeneHve ee BHyTPEHHEro NpoCTPaHCTBa Ha KNETOYHbIe OpraHensbl,
«LIMCTEPHbI», OTCEKN) U Ap. DTN PYHKLMN MeMOpPaH OTHOCSIT B HACTOSILLLEE BPEMSI K BXKHENLLUM PETYATOPHBIM
MexaHn3MaM XU3HeaenaTenbHOCTM KneTok. MNpucytcTeme pochonunmaos B membpaHax Heobxoanmo u ons
YHKLMOHMPOBaHUA MeMBOpaHOCBA3aHHbIX (bepMeHTHbIX cuctem. N3BecTHO okono 25 noaknaccos
dochonunnaos. N3 HMX B NpoaykTax NuTaHWst Hambornee WUPOKOo NpeacTaBreH NeunTH, obnagarLwmn
Ba)XXHbIMW BGMOMOrMYECKNMIN CBOMCTBAMM.

[Mpn CNOPTUBHOM TPEHUPOBKE YBENUYMBAETCSA NOTPEOHOCTb BNMNMAAX, 0OCOGEHHO B MONMMHEHACKILLEHHbIX
XUPHBIX KUCnoTax, gocdonunuaax u ctepomgax. B nepmoabl MAHTEHCUBHON TPEHNPOBKN Ha BbIHOCIIMBOCTD UMK
COPEBHOBAHUN (HanpumMep, MHOrOAHEBHAs BENOrOHKA) BO3HUKAKOT TPYAHOCTU B PEryNSAPHOM BOCMOSHEHWM
CYTOYHbIX 3Hepro3aTpaT. OHO OCyLLECTBNAETCA 3a CHET NOBbILIEHMS NOTPEONEHUS C NULLEN NTMNNOOB U
KOMMOHEHTOB, CTUMYITMPYIOLLMX X OOMEH, Tak YTO afieKBaTHLIN pauyMoH npuobpeTaeT ocOOEHHO BaXHOe
3HaueHue. [MoTpebHoCTb B3pocnoro Yenoseka B xupe coctaBnseT 80-100 r B CyTkM, B TOM YMCheE B
pactutenbHoMm macrie — 25-30 r, NofMHEHACbILEHHbIX XUPHbIX KNCcnoTax — 3-6 r, doocdonunmuaax — Sr.

B nuiueBbIX NpoayKTax, XXMBOTHLIX U PACTUTENbHLIX, COAEPXaTCH pasruyHble CTEPUHbI. BaxHenwunm 13
XXUBOTHbIX CTEPUHOB ABNSIETCA X0necTepuH. B pactnteneHbix npogykTax Hanbonee nssecteH B-cutoctepuH
(6onbLue Bcero B pacTUTEnbHbIX Macnax), HOpManm3ayoLLNA XonecTepmnHoBbIn obmeH. OH obpasyeT
HepacTBOPUMbIE KOMMIIEKCHI C XONIECTEPUHOM. 3TW KOMMITEKCHI MPENATCTBYIOT BCACbIBAHUIO XONIECTEPMHA B
XKENyLOYHO-KULLIEYHBI TPAKT U TEM CaMbIM CHUXKAKOT ero cogepxaHne B KpOBMU.

XonectepuH — HOPMaIibHbIA CTPYKTYPHbIN KOMMOHEHT BCEX KINETOK M TKaHEN, y4acTBYyOLWMUA B oOMeHe
XKENYHbIX KUCIOT, psga rOpMOHOB: aHAPOrEHOB M 3CTPOreHoB, BUTaMmHa D (4acTb koToporo obpasyeTcsi B Koxe
noA BNUsIHUEM ynbTpaduroneToBbix nyvyen n3 xonectepuHa). OcHoBHas YacTb xonectepuHa (okono 70-80%) B
opraHmame obpasyeTcsl B eyeHu, a Takke B APYrMX TKaHAX U3 XXMPHbIX KUCIOT, rNaBHbIM 0b6pasom
HaCbILLIEHHbIX, W YrNeBOa0B (ToYHee, U3 NPOoAYKTa UX pacnaga — YKCYCHOW KMCNOThl). YacTb xonectepuHa
YenoBekK nonyyaet ¢ nuilen. bonbLue Bcero xonectepuHa CoAepXKMTCA B TakMX NpoaykTax, kak anua (0,57%),
cbipbl (0,28-1,61%), cnuBoyvHoe macno (0,17-0,21%), B cybnpoayktax — nedenn (0,13-0,27%), noykax (0,2-
0,3%), cepgue (0,12-0,14%). B msice B cpeaHem cogepxuntcs 0,06-0,1%, B pbide — go 0,3% xonectepuHa.

Mpun TennoBomn KynuHapHon obpaboTke XonecTepnH OTHOCUTENBHO YCTONYUB: TepsieTcsa okono 20% oT
ncxogHoro konuvectea. OgHako NOMHOCTBIO UCKITKYAaTh U3 paumMoHa NPoaYKTbI, CogepXallmne XonecTepuH,
Hepa3ymHo. Kak yxe 6bIno ckazaHo, OCHOBHOE €ro Konmn4ectBo obpasyeTcs B OpraHn3me, NpevmyLLECTBEHHO B
neyeHun, n3 apyrmx KOMNOHEHTOB MUK, B 06bIMHOM AHEBHOM paunoHe nuTaHusa B cpegHem OOmKHO

http://www kudoist.ru



9 http://www.kudoist.ru

copgepxatbcsa 500 Mr xonectepuHa, Npy NPOTMBOMOKa3aHNAX ero cogepxxaHne MoxeT ObiTb yMeHbLeHo Ao 300
M.

Yrinesopgbl U NOHATUE MUKEMUYECKOIO MHOEKCA

YrneBofbl COCTaBNAT OANH U3 MMaBHbLIX KIAcCoB MPUPOAHbLIX BELLECTB B XXMBOTHbLIX U PACTUTENbHbLIX
opraHuamax. Mx oblieburonornyeckoe sHa4eHne COCTOUT MpeXae BCEero B TOM, YTO BCe OpraHuyeckune BellecTsa
B KOHEYHOM cyeTe OepyT Ha4yano oT yrneBodoB, 06pasyloLmxcs B npouecce poTocmHTesa. CornacHo
COBpPEMEHHbIM Hay4YHbIM NpeAcTaBneHnsaM, B buocdepe yrnesogos bonblue, Yem BCeX ApYrmx OpraHn4eckmx
CcoeMHEHMN BMeCTe B3ATbIX. YTNeBoAbl COCTaBMNSAIOT OCHOBHYO YacTb paunoHa yenoseka — 400-500 r B cyTKu.
B npouecce kaTtabonusma yrneBogoB 0cBob0Xa4aeTcs OCHOBHAs YacTb IHEPTUW ANs XXU3HEAEeATENbHOCTY.
Yrnesofpl, HakannuMBaeMble B MeYeHN N B MblLLLIAX, UMEIOT 3Ha4YeHne orpaHMYeHHOro SHepreTU4eckoro pesepsa.

Ok0n0 NONOBMHbBI CYyTOYHON SHEPreTUYECKOW LIEHHOCTM NMLWEBOro paumoHa obecneynBaeTcs yrneBogamu.
Takume cnoxHble yrnesogpl (nonmcaxapuapl), Kak rmm-konpoTenabl, MMUKONUAMABLI U KUCTble MyKONonMcaxapuapl,
UMEIOT TaKKe CTPYKTYPHbIE (DYHKLMM.

Yrnesoapl BbINOMHSOT B OpraHM3Me 1 psag crneumanvuampoBaHHbIX dyHKUMIA. Tak, retepononucaxapuasl
KpOBW ONPeaensiT CneunduyHOCTb rpynn KPOBK, a renapuH, CoaepXallunics BO BHEKNETOYHOM BeLLECTBE
HEKOTOPbIX TKAHEN (NevYeHn, Nerknx, aptTepuarnbHbIX CTEHOK), NpeaoTBpalLaeT cBepThiBaHWE KPOBW B COCYAaX.
Yrnesofbl NoApasaenstoT Ha TPY OCHOBHbIX Kracca: MoHocaxapuabl, onvroca-xapuasl, nonucaxapugbsl. Cpeau
MOHOCaxapuaoB Hanbornee BaxXHbIMU B MUTaHWUK SBMAIOTCA rM0KO3a U ppyKTO3a; Cpeam onmrocaxapnaoB —
caxaposa; cpeam nonmcaxapnaoBs — Kpaxman v rfmKoreH.

I"nioko3a — Hanbonee pacnpocTpaHeHHbI MOHOCaxapua, B 3HA4YMTENbHOM KONMYECTBE CoAepKalLUncs B
pasnuyHbIX NNo4ax v arogax. M3 octaTkoB rMoKo3bl MOCTPOEHbI MonMcaxapugbl — ravMkoreH n kpaxman. OHa
COOEPXUTCA TaKxKe B COCTaBe MONEKYNbl caxapo3sbl U Apyrnx gucaxapuaos. [Nioko3a ncnonb3yeTcs B
opraHusme B Ka4eCTBe BaXXHeWLLero nocTaBLiuKa 3Heprum Ans nuTaHns Mosra, CKerneTHbIX MblLLLL, cepaua u
Opyrux TkaHen. B pactuTenbHbIX MpoayKTax roko3e Yacto conyTcTByeT pykro3a. OHa megneHHee
BCaCbIBAETCH B KMLWEYHUKE, a UcYe3aeT N3 KpoBK BbICTpee rMHoKO3bl.

BaxHbIM yrneBoAHbIM MPOAYKTOM NUTaHUA SBNSETCA caxaposa, cogepxaHne Kotopon B caxape-necke
pocturaet 99,75%. MaBHyto e porb B CHabXeHWW opraHuama yrineBogamu urpaeT Kpaxmarl, MICTOYHUKaMu
KOTOPOro cnyxar Kpynbl, kaptodens, xnebobynoyHble nsgenvs u T. 4. B Buge kpaxmana B opraHuam noctynaet
OCHOBHOE KOJIMYECTBO YCBOSIEMbIX YIIEBOAOB.

B koHeYHOM mTOre NOYTM BCE YrneBodbl MUKW NpeBpaLlalTCcs B rMHOKO3Y M B TaKOM BUAE NOCTyNnaroT U3
KuLeyHrKa B KpoBb. O|HAKO CKOPOCTb NpeBpaLLEHNS U NOABEHNSA B KPOBW IITHOKO3bl U3 pasHbIX MPOAYKTOB —
pasHas. MexaHn3m 3aTux BUONOrMYeckMx NPOLLECCOB OTPaXKEH B MOHATUMN «IIMKeMUYeCKnin nHgekc» (M),
KOTOpPOE OTpaxaeT CKOPOCTb NpeBpaLleHns YrneBogoB NULLM (Kpaxmana, rimMKkoreHa, caxapo3abl, TakTo3bl,
pyKTO3bI 1 T. A4.) B INIOKO3Y KpoBw. B Tabn. 2-5 npusegeHa nHdpopmauus o N'M gnsa rpynn npogykToB.
MpaBunbHO MCNOMNb3ys 3Ty MHAPOPMALMIO, MOXHO 3dEKTUBHO KOHTPONMPOBATL YrNeBOAHbIN OOMEH B
opraHmame.3BeCcTHO, YTO YpOBEHb [MIOKO3bl (Caxapa) B KPOBM perynupyeTcs B npegenax Hopmbl (80-120 Mr Ha
100 MmN KpOBM) C MOMOLLIbIO FTOPMOHOB: MHCYIMHA, KOTOPbIA CHMXKaET 3TOT YPOBEHb A0 HOPMbI, U IHOKaroHa,
NOBbLILIAIOLLErO ero 0 HOPMbl. YBENUYEHNE YPOBHS MMOKO3bl B KPOBM MOCE NpYeMa nuLlm nosbILWaeT,
crnefoBaTenbHO, N COAePKaHNe UHCYNUHA B KPOBMU.

WNHcynuH — aHabonuyeckuii ropMoH; OH BO34eVNCTBYEeT Ha MeMOpaHbl KIeTOoK pasHbiX OPraHoB Tak, 4To
yBeNnM4MBaeTCsi NPOHMLAEMOCTb 3TUX MeMOPaH 1 NOTOK rMIOKO3bl BHYTPb KINETOK pe3ko Bo3pacTaeT. ITo
HOpMarbHbI MexaHW3M NMMTaHus KNeTok. B cnyyasx n3bbiTouHOro Beca (OXXMpeHUs) Takon NpoLLEeCcc MOXHO
KOHTPONMpOBaTb, UCNOMb3ys NPOAYKTbI C HU3KUM unn cpegHum M, n HaobopoT, NPU MHTEHCUBHBLIX TPEHUPOBKAX
— ¢ Bbicokum 'NA.

MoTpebHOCTb OpraHM3ama B yrneBoAax 3aBMCUT OT YPOBHS dHepro3aTtparT. 1o mepe yBenuyeHus
WMHTEHCUBHOCTH, TSXKeCTU DU3NYECKOro Tpyaa NnoTpebHOCTb B yrneBogax yBenmymMBaeTcs. Y CnopTCMEHOB
noTpebHOCTb B yrneBodax Bbille, YEM Yy MOAEN, 3aHATbIX NErkuM, CpeaHen TSXKECTU U Jaxke TsKenbiM
dusmdeckum Tpygom. MNpu 60MbLWMX NO MHTEHCUBHOCTU M 06bEMY TPEHUPOBOYHBLIX U COPEBHOBATENbHbIX
Harpyskax noTpebHOCTb B yrneBogax y ClopTCMEHOB MOXeT Bo3pacTaTtb A0 800 r B CyTKu K
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NMALLUEBbLIE BOJIOKHA

MyweBble BONOKHA — 3TO YacCTb pacTUTENbHOro Marepuarna nuwm. K HAM OTHOCSIT CNOXHbIE pacTUTENbHbIE
YrneBoAbl: LEnmono3sy, reMMuenmonosy, NEKTUH N NUrHKH. MNiLeBbie BONOKHA HE NepeBaprBaloTCs B
XEeNnygoyHO-KULLIEYHOM TpakTe. YacTb nx BNocrneacTBuM Mo Mepe TpaH3nTa B KALLEYHMKE NOoABepraeTcs
pacLlenneHunto, rnaBHbIM 06pa3om GakTepUsMM TOSICTOM KULLIKW.
MuweBblie BoNokHa 06nagarT psagoM CBOMCTB, NMO3BOMSOLLNX UM aKTUBHO BNUATL HA 0O6meH BelecTB. OHK
MOTYT:
— CBsI3biBaTb BOAY, YTO NPUBOOUT K UX HAbyxaHWIo;
— abcopbupoBaTb TOKCMYHbIE BELLLECTBA U BbIBOAUTb UX U3 OpraHn3ma;
— CB$13bIBaTb XEN4YHble KUCNOThl, a4CcopOMpoBaTh CTEPUHLI N CHDKATb YPOBEHb XONECTEPUHA;
— ycunueatb pasgpaxatolliee AedCTBME NULLK, YTO NPUBOOUT K CTUMYNMPOBAHUIO NepUCTanbTUKN
KvLeYHrKa n 6onee BGbICTPOMY TPaH3UTY MULLNK;
— HOPMarnm3oBaTh NOJIE3HYI0 MUKPOMIOPY KMLIEYHMKA, YTO NPUBOAMT K PacCLLENMEHMIO YacTu NULLEBbIX
BOJTOKOH.
Mo konM4YecTBY NMLLEBBLIX BOMIOKOH Ha MEPBOM MECTE CTOAT pXKaHbl€ M NIIEHNYHbIE OTPYOU, 3aTeM OBOLLU U
pxaHon xneb, 3eMnsHunka, manuHa, pabvHa, aBokago, KMBW.

Muwa, cogepxallasa MHOrO BOJTOKOH, B Xxenyake pa3byxaeT. 3a c4eT CBA3bIBaHUSA BOAbI YBENMUMBAETCS ee
06bem 1 HanonHeHue xenyaka. [Npu 3ToM oWyLeHne CbiITOCTN coxpaHaeTcs aonblie. MOXXHO OTMETUTD, YTO
nuLeBble BOSTOKHA MOpPKOBK cBA3biBatoT B 30 pa3 6orblue Boabl, YeM UX COOCTBEHHbLIN BEC.

CyLLeCTBYIOT onpeaeneHHble pasnmynsi B COCOBHOCTH CBA3bIBaTb BOAY Y NMULLEBbLIX BOMOKOH Pa3HOro
npoucxoxaeHusi. Tak, NMweBble BONIOKHa OBOLLEN obna-
[aloT HanborbLuen cnocoBHOCTLIO K HAabyxaHMto, a BOMOKHA 31aKoB YAEPKMBAKOT BOAY B 3HAYUTENBHO MEHbLUMX
KonnyecTBax.

Muwa, 6boraTtas BONOKHaMM, Bbi3bIBAET MEXAHNYECKNE pa3apaXKeHNs B KULLEYHUKE, YTO cnocobcTByeT
YCUIEHUIO NEPUCTaNbTUKN, N OABWKEHME NULLM ycKopsieTcsl. Kpome Toro, nuieBblie BOSTIOKHA YyBENMYMBAKOT 00bEM
1 Maccy kana.

Taknm obpasom, nmeBble BOSIOKHa — He 6annacTHble BELWeCcTBa, OHM akKTUBHO Y4acTBYIOT B
MeTabonIMYeCKNX NPoLIECCaX Xenyao4HO-KALWLEYHOro TpakTta u HeobxoaMMbl A4St HOPMarnbHOW
XN3HEAEeATENbHOCTU opraHmama Jyenoseka. OgHako Hago NOMHUTb, YTO MULLEBLIE BOJTIOKHA, €CIIN OHU B
n3bbITKe, CBA3LIBAKOT M yAANSAOT U3 OpraHn3ma He TOMbKO LUMaKKU, HO U YacTb MOME3HbIX KOMMOHEHTOB MWLM,

CyToyHasa noTpebHOCTb B NULLEBLIX BOMOKHAX Arsi B3pOCIOro Yyenoeeka coctaensieT 25-30 r. 3Ta
noTpebHOCTb MOXET ObITb YAOBNETBOPEHA NPEXAE BCErO 3a CHET BKIKOYEHWSI B paLMoH xrneba, oBoLlel 1
dpykToB. [Npn yBenuyeHnn noTpebneHns NULEBbIX BOMOKOH CriefyeT UMETb B BUAY, YTO Takas nuiwa TpebyeT
nprema 60mMbLIMX KONMNYECTB XNOKOCTU. [Mpn HEXBATKE XMOKOCTM MOXET BO3HUKHYTb COCTOSIHNE, HAa3biBaEMOE
HecBapeHueM xenyaka.

B npogaxe nmeetcs pasHoOOOpasHbIi aCCOPTUMEHT MULLEBLIX BOFTOKOH B YNCTOM BUAE:
MUKPOKpUCTaninyeckas LLennonosa, NeKTUHbI, rMOKOMaHHaHbl U T. N. BaXkHO NOHMMaTb, YTO UX UCMONb30BaHNe
B Ka4YeCTBe NULLIEBbLIX 4OOABOK NPUBOAUT K NOTPEONEHNIO AOMOMHUTENBHOrO konmyecTea Boasl. BATAMMUWHBI
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BuramMuHBI — 3TO rpymmna HU3KOMOJIEKYIAPHBIX HE3aMEHUMBIX (PaKTOPOB IHIIH, KOTOPbIE O00aaroT BEIpakeHHOH
OMOJIOTHYECKOH aKTUBHOCTBIO, CO/IEPKATCA B IHIIE B HE3HAUUTEIIBHBIX KOJIMYECTBAX U HE MOTYT CHHTE3UPOBATHCA B
OpraHu3Me uenoBeKa. Porb BUTAMHUHOB 3aKIII09AeTCs B 00ECIeUeHUH PsJia KaTaTUTHIECKUX PeaKui, B poliecce KOTOPhIX
MHOTHE U3 HUX YYacTBYIOT B 00pa30BaHUM COCTABHBIX YacTel GpepMeHTOB (KodepMeHTOB). UNCIIO N3BECTHBHIX BUTAMHHOB,
HMMEIOIINX HETIOCPEICTBEHHOE 3HAaUeHHE I IUTAHUS U 37J0POBbA, TOCTUTAET ABaAuaTu. Bece oHM MMeroT 6oubIoe
3HaUEHHE B PETYJIILNKA OOMEHa BElIeCTB U (hpu3nosiornueckux GpyHkuuii. PaccMoTpuM HEKOTOpPbIE U3 BUTAMUHOB B TAKHX
acIIeKTax, Kak paclpoCTpaHeHHE, OMOJIOTHYECKast pojb ¥ MIPU3HAKH UX HEJOCTATOYHOCTH B IHIIIE.

Buramussl pa3fensioT Ha ABE TPYIIBL: XKUPOPACTBOPUMBIE H BOJLOPACTBOPHMEBIE.

Buramunsl A, D, E u K sBrsitorcs upopacTBOpUMbIMU BUTaMUHaMH. ButaMuH A (peTHHON) COAEPKUTCS B TAKUX
MIPOYKTaX >KUBOTHOTO MPOMUCXOKACHHS, KaK I€UYeHb )KUBOTHBIX U PHIO, CIMBOYHOE MACJIO, SMYHBIN JKENTOK, B IPOIYKTax
PacTUTEIBEHOTO TPOUCXOXKIACHHUS, 0COOCHHO B pa3JIMUHBIX BUaX OBoLIeH (Hanboiee N3BECTHA B 3TOM IUIaHE MOPKOBB). B
IUIoax M PPyKTax TAKKE COACPIKUTCS IIPOBUTAMHH A (KapOTHH).

Butamun A HE0OX0MM IS IpoIiecca pocTa, o0eceueHus] HOpMaIbHOTO 3peHust. OH ClIOCOOCTBYET pOCTY U
pereHepayy KO>KHBIX IIOKPOBOB M CIIM3UCTHIX 000104eK. [Ipi 0TCYTCTBHH 3TOT0 BUTAMHHA MPOUCXOAUT IEPEChIXaHIE U
OpOTrOBEHHUE TKaHEH, BCIICACTBUE YEro 4YacTo pa3BuBatoTcs nHpekuun. [lopaxkeHne poroBoi 000JI0YKH U COSTMHUTEIBHOM
TKaHU IJ1a3 MOXKET MIPUBECTH K IOJHOM MOTEpe 3peHNS.

Buramunsl rpymmsl D (kaabuudeposnst) copepkarcs B phIOHBIX MPOAYKTaX, B MEHbIICH Mepe — B MOJIOUHBIX
npoaykrax. [lox Bo3geCTBHEM COTHEYHOTO CBETa OPTaHMU3M MOXKET CaM CHHTE3UPOBATh TOT BUTAMHUH U3 ONIPEIEICHHBIX
mpeJie-

CTBEHHHKOB — IpOBUTaMUHOB. HenocTarounocts ButaMrHa D BbI3bIBacT HapymeHne oOMeHa Kanblus u ¢pocopa, 9To
COIIPOBOXKIAETCS Pa3MsATIeHHEM, JleopManreil KocTed U IPyruMH CUMIITOMaMH PaxuTa.

Buramun E (Toxodepoi) coaepkuTcst B 3HAUNTEIBHBIX KOJIMUECTBAX B PACTUTEIBHBIX Maciax, 3apo/IbIIax CEMsH 3J1aKOB
(stuMeHs], 0Bca, KU U MIIEHUIIBI), a TAKKE B 3€JIEHBIX OBolLIax. 13BecTHO, uTo BUTaMHH E MOXeT npenoTBpamars
OKHCIICHHE HEKOTOPBIX BEHIECTB (AHTHOKCUIAHTHOE ACHCTBHE). Y )KUBOTHBIX HEJOCTATOYHOCTh 3TOTO BUTAMHHA
MPOSIBIISIETCSI MPEUMYILIECTBEHHO B HAPYIIECHHUSIX (DYHKIIMH MBIIII] U TIOJIOBBIX JKelle3.

Buramun K (pHUIOXHHOH) COACPIKUTCS B OBOIINAX (IIMTHHAT, 3€JICHBINA TOPOIICK H 1p.), pbide, Msice. HemoctaTouHOCTH
3TOTr0 BUTAMHUHA y YeJIOBEKa MOXKET BO3HUKATh NPH HApYIICHHH PEe30pOIIH (BCACHIBAHNSA) B JKEIIyIOYHO-KUIIIETHOM TPAKTE
(mampumep, Tipu OOJIE3HAX MEUYEHH U )KEITIHOTO ITy3bIPs) MU NMPEKPAIIeHNH ero CHHTe3a OaKTepUAMHU KUIICYHUKA.
OtcytcTBHe BuTaMuHa K nposBisieTcss mpenMyIIecTBeHHO B BOSHUKHOBEHHH KPOBOTEUEHHM, TaK KaK 3TOT BUTAMUH
y4JacTByeT B 00pa30BaHUH BaXKHOTO JUIS CBEPTHIBAHHS KPOBH BEIIECTBA — IPOTPOMOMHA.

W3 rpyniisl BOJOPacTBOPUMBIX BUTAMUHOB PACCMOTPHUM BUTaMuHbI rpynmsl B, Buramun C u 6nodiaBoHOn 15! (BUTAMUH
P).

Burtamun B1 (TmamuH) comepkutcs, pexe BCeTo, B 3apOAbIIIax U 000JI0YKaxX CEMSH 36pPHOBBIX KYJIBTYD, B JPOOKaX,
opexax, 0000BBIX, a TAKXKE B HEKOTOPBIX NPOIYKTaX >KUBOTHOTO MPOHUCXOXKICHHS — CepAlle, IeYeHH, oYKax. borateim
HCTOYHHKOM 3TOTO BUTAMHHA SIBIISICTCS YEPHBIH X71e€0. B kauecTBe cocTaBHOM 4acTH HEKOTOPHIX (DEPMEHTOB THAMHH HMEET
BaXHOE 3HAYCHME B OOMEHE YIJIEBOJIOB, HAIPHUMED, Ha 3Tame JeKapOOKCHIMPOBAHUS MUPOBUHOTPAIHOM KHCIOTHL. OH Takxke
MIPUHUMAET y4acTue B IPEBPAIIEHIH aMUHOKUCIIOT, BOBJIEKAaeTCs B OETIKOBEIN U *KUPOBOil 0OMeH. [loaToMy ¢ yBemmueHIEM
MIOCTYTIJICHNS. B OPTaHU3M YTJIEBOJOB MOTPEOHOCTH B ’TOM BUTaMUHE Bo3pacTaeT. To jke MPOUCXOAUT U IIPU yBEITHUCHUH
HHTCHCUBHOCTH YHEPreTHIecKkoro ooMeHa. HemocTaroyHOCT 3TOT0 BUTAMKHA BBI3BIBAET TSDKENbIC HAPYILICHHUS HEPBHOM
CHUCTEMBI (TIOJIMHEBPHT).

Buramun B2 (pubodnaBuH) coaepKUTCS B 3HAYUTENBHBIX KOJMUECTBAX B IMIEYCHH, IOUKAX, JPOKKAX, MOJIOUHBIX
npoxykrax. bruonorndeckas poib 3TOro BUTaMuHa 00yCIOBIIEHA TEM, YTO OH BXOJIUT B COCTaB ()EPMEHTOB,
KaTaJM3UPYIOIINX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKINH, a TaKKe (PEPMEHTOB 0OMEHa aMHHOKHCIIOT M OKHCIICHUS
JKHPHBIX KHCI0T. [ToaToMy npu B2-aBuTamuHO3€ 0cnabIIsioTCs MPOLEcChl TKAHEBOTO JIBIXAHHSI, YTO BBI3BIBACT 3aACPKKY
POCTa, YCHIICHHBIH pacmaj] TKAaHEBBIX OEJIKOB, CHI)KECHHE YHCIIa JIEHKOLUTOB B KPOBH, HAPYIICHHS (DYHKIMH OPTaHOB
nunieBapeHust. Bo3pacranune B panyioHe KOJMYECTBA YIIIEBOOB M )KUPOB BEET K IMOBBIIICHUIO TOTPEOHOCTH B
pubodaBuHe.

Buramua B6 (mupugokcHH) MOCTYNAeT B OPTaHU3M B COCTaBE TaKMX MPOTYKTOB, KaK MIICHUIHAsA MyKa, 6000BHIe,
JIPOXKIKH, TICUeHb, IOYKU M HEKOTOPBIX APYTHX, a TAK)KE BeIpabaThIBaeTCs MUKpoOaMu KHIIeuHHKa. Bxos B cocTaB
(epMeH-TOB-TpaHCAMHHA3, KATATU3UPYIOIINX ePeaMHHUPOBAHUE aMUHOKHUCIIOT, MUPUIOKCHH UIPAET BAXKHYIO POJIb B
6enxoBoM obMeHe. bonbioe 3HaueHne BUTaMuH B6 nMeeT Takke B 0OMeHe )KUPOB (JIMIOTPOIHBIN 3G HeKT), B
KPOBETBOPEHHH, B PETYJIALUHN KHCIOTHOCTH U JKEITyA04YHOM cekpennu. [IposBIeHnIMI HEJOCTATOYHOCTH BUTaMiHa B6 y
JKMBOTHBIX SIBJIIIOTCS 337IepKKa pOCTa, CyIOpord u T. A. [loTpeOHOCTE uenoBeka B BuTaMuHe B6 Bo3pacraer ¢ yBenndeHHEM
KOJIMYecTBa OEJIKOB B COCTABE IMUIIH, a TAK)XKE NP PU3MUECKUX Harpys3Kax.

K Butamunam rpynnsl B 0OTHOCST 1 HUKOTHHOBYIO KUCIIOTY (BUTamMuH PP). UenoBek nony4yaer HUKOTUHOBYIO KHCIIOTY B
xye0e, B pa3uuHBIX KPyIax, NeYeHH, Msice, ppioe. MexaHn3M OMOJIOTHYECcKOro eiicTBrus BuTamMuHa PP cBs3an ¢ ero
ydacTueM B QyHKIIMOHUPOBAHUH OOJIBIIOTO KOJIUYECTBA (PEPMEHTOB, KATAIM3UPYIOMINX MPOLECCHl TKAHEBOTO JIBIXAHUS
IIyTeM IepeHoca Bojopoa. HenoctaTouHOCTh HUKOTHHOBOM KHCIIOTHI BBI3BIBACT NeJuIarpy — 3abojeBaHue,
MPOSIBIISIFOLIEECS] B COYCTAHUH JIEPMATUTA, HApyLICHUsI (DYHKIUH KUILICYHHKA U ATOJIOTHH TICUXUKH.

Buramua B12 (mnanoko6anaMuH) OCTyIIaeT B OPraHW3M YeJIOBEKa B COCTaBE MPOAYKTOB KUBOTHOTO NMPOUCXOXKICHUS
(meyens, moukw, peida). buomoruyeckas poss MMaHOKOOATAMHHA COCTOUT B AaHTHAHEMHYECKOM JCUCTBHH, a TAKXKE B €r0
YYacTHH B CHHTE3€ aMMHOKHCIIOT M HyKJIEHHOBBIX KUCJIOT. [Ipu HapyIeHun ycBoeHus BuTaMuHa B12 pa3BuBaeTcs aHeMus,

http://www kudoist.ru



13 http://www.kudoist.ru

YTO CBSI3aHO C YTHETEHHEM 00pa30BaHUS KPACHBIX KPOBSIHBIX TEJICIl.

Buramua C (ackopOHHOBas KHUCIIOTA) COAEPKUTCA MIPEUMYIIIECTBEHHO B CBEKUX OBOIAX U GpykTax. borateimMu
HCTOYHHKAaMH 3TOTO BUTAMMHA SIBJIAIOTCS IJIOBI INUIIOBHUKA, YEPHOW CMOPOHMHBI, ITATPYCOBBIE, YKPOTI, CJIAAKHHA
CTPYUYKOBBIN Tepell, NeTpyIIKa, IMUHAT, TOMAThl, KarycTa. I3MenpueHne U IIUTeNbHOE XpaHeHHe, BapKa U
KOHCEPBUPOBAHNE 3TUX MIPOAYKTOB MOTYT 3HAUNUTENIFHO CHU3UTh COJEpKaHNe B HUX BUTamuHa C.

MexaHu3M JIeHCTBHS aCKOPOWHOBOI KHCIIOTHI CBSI3aH C €€ CIIOCOOHOCTBIO OTIAaBaTh U MPHCOEIUHATh aTOM BOJIOPO/a, TO
€CThb C YYaCTHEM B OKHCIINTEIHHO-BOCCTAHOBUTEIBHBIX Mponeccax. OHa HeoOXo uMa JUTl HOPMAJIBHOTO OEIKOBOTO 00-
MEHa, JUIsl 00pa30BaHMs COCTUHNUTEIBHON TKaHH, B TOM YHCIIE B CTEHKAaX KPOBEHOCHBIX COCYIOB, ISl CHHTE3a CTCPOUIHBIX
TOPMOHOB HaJAMOYEUYHUKOB, UTPAIOIIUX BaXKHYIO POJIb B aJallTallid OPraHU3Ma IIPU CTPECCOBBIX CUTYalUsX, U T. .

C-BUTaMHHHAs HEJIOCTATOYHOCTH BBI3BIBAET TSDKENIOE 3a00sieBaHne (IIMHTY), KOTOPOE XapaKTepu3yeTcs
KPOBOMBJIHMSHUAMU (BCIICICTBHE TTOBBIIICHHON JIOMKOCTH U IIPOHUIIAEMOCTH CTEHOK COCY/IOB), CHIIKEHHEM (pH3nIecKon
paboTrocriocoOHOCTH, OciiabIeHrneM QYHKIINU CEepIeYHO-COCYTUCTONH CUCTEMBI H T. I1.

[ToTpeOHOCTE B aCKOPOMHOBON KUCIIOTE MPH HANPSHKEHHON MBIIICYHOH NesITeIbHOCTH 3HAUUTENIFHO Bo3pacTaeT. J{ns
MOBBILICHUsI (PU3UUECKOI PabOTOCIOCOOHOCTH HEOOXOIMMO YCHIICHHOE CHAa0KEHHE OpraHn3Ma 3TUM BUTaMUHOM. OIHaKO
JUITUTENIBHOE €T0 MOTpeOIeHNEe B KOTMYECTBAX, 3HAUUTENBHO MPEBHIIAONINX HOPMAaTbHYIO TOTPEOHOCTE, MOXKET IIPUBECTH K
IIPUBBIKAHUIO OpTaHKW3Ma K MOBBIIICHHBIM J103aM. B 3ToM ciTydae npu Bo3BpaueHUH K OOBIYHBIM, HOPMAIbHBIM
KonuyecTBaM BUTaMuHa C B TUTaHUU MOTYT BO3HHUKATH SBJICHUS €T0 HEJTOCTaTOYHOCTH.

YcTaHOBIIEHO MHOTO OOIIETO (CHHEPTU3M U Tapajuienu3M) B aeiictBun ButamMmuHoB C u P. Butamun P oTHOCST K
6nodraBoHOMIAM, O0IIEE KOIMIECTBO KOTOPBIX JOCTHTAET CTa MATHAECATH. ButamuH P comepskuTcs B pacTUTENBHBIX
npoxykrax. OH 001agaeT KammuIIpoyKPEIUIIOINAM ISHCTBIEM H CIIOCOOHOCTBIO CHIDKATh IIPOHUIIAEMOCTH CTEHOK
cocynoB. MexaHu3M JeficTBHs BUTaMuHa P CBs3aH ¢ akTHBaled OKUCIUTENbHBIX poueccos. HemroctaTo4HOCTE BUTAMKHA
P B nuTaHuM BEI3BIBAET JOMKOCTh KalMIISIPOB, FeMopparuto. Buramun P ycunuBaer BoccTaHOBIIEHUE
JIETHUIPOacKOPONHOBON KUCIOTHI B aCKOPOHHOBYIO.

[ToTpeOHOCTE B MUTATEIBHBIX BEIIECTBAX XapaKTEpPHU3yeTCs 3HAUNTENBHON BapuabenbHOCThI0. Hanpumep, moTpedHOCTH
B KaJIBIIMU WJIH JKeJIe3e MOXKeT OBITh Y OJTHOTO YeJIOBEeKa B JBa WM TPH pasa bouklie, ueM y apyroro. Eme meHee To9HO
OTIpe/ieIeHbl HHANBUIYalbHbBIE TOTPEOHOCTH YEJIOBEKa B BUTAMHUHAX. 1109TOMY KOJTMYECTBEHHBIE [TOKA3aTeIH MOTPEOHOCTH
B HE3aMEHHUMBIX BEIIECTBAX CJIEAyeT paCCMAaTPUBATh KaK OPHEHTHUPOBOYHBIC IS INIAHMPOBAHUS AUETHI 3T0POBBIX JIIOACH.

B nocnenHee Bpemst IpeCTaBICHNUS O POJIM BUTAMUHOB B OpraHU3Me 000TaTHIINCh HOBBIMU JaHHBIMU. CUHTAETCs, YTO
BHUTaMHHBI CIIOCOOHB! yIIy4IIaTh BHYT-PEHHIOIO CPEAy, MOBBIIIATH (GYHKIIMOHAIBHBIE BO3SMOXXHOCTH OCHOBHBIX CHCTEM,
YCTOWYHMBOCTH OpraHM3Ma K HeOnaronpusaTHeIM ¢axkropaM. Crie1oBaTeIbHO, BATAMHHBI PACCMATPUBAIOTCSI COBPEMEHHOM
HayKOH O IMIMTaHWM KaK BayKHOE CPEJCTBO OOIIECH NepBUYHOM MPOQHIaKTHKHN O0JIe3HEH, MOBBIICHNS! pa00TOCIOCOOHOCTH,
3aMeJICHHs IPOLIECCOB CTApEHHUSL.

W3BecTHBI pa3Hble CTENIEHN HE0OeCIIeUeHHOCTH OpraHN3Ma BUTaMMHAMU: aBUTAMUHO3bI — IOJTHOE HCTOIIEHHUE 3aI1acOB
BUTaMHUHOB; I'MITIOBUTAMHUHO3bI — PE3KOE CHIDKCHHE 00ECTICYEHHOCTH TeM HIIM HHBIM BUTaMUHOM. OJTHAKO OMACHBI TAK)XKe U
THIIEPBUTAMHHO3bI — M30BITOK BUTAMUHOB B OpraHn3Me. Takue CUTyallny y 3aHUMAIOIINAXCSl CIIOPTOM NPUHIUITHAIBEHO HE
JIOJDKHBI BO3HUKATh, IOCKOJIBKY OHH OYIyT HCKIIIOYEHBI IIPHU COOTIOICHUH PEKOMEHIYEMBIX paliMoHOB nuTaHus. Ho ecTs
TakK Ha3blBaeMasi CyOHOpMallbHasi 00eCIeueHHOCTh, KOTOpas CBSA3aHa ¢ Ae()UIIUTOM BUTAMUHOB U MPOSBIISICTCS OHA B
HapyIeHHH 0OMEHHBIX IPOILIECCOB B OpraHax M TKAaHAX, HO 0€3 ABHBIX KIMHUYECKUX MIPU3HAKOB. B HaleM KOHTEKCTE 3TO
03HauaeT — 0e3 BUAMMBIX H3MEHEHUH B COCTOSHUH KOXH, BOJIOC U IPYTHUX BHEIIHUX IposiBieHuil. Ho Bcs 6ena B ToM, 4TO
cyOHOpMalibHasg 00ECTIEYCHHOCTD JIETKO MEPEXOANT B HEOOECIIEUeHHOCTh OpraHu3Ma BUTAMUHAMHI CO BCEMH IIPHU3HAKAaMHU
HeOJIaromnoryyus OpraHu3Ma, €Cii Takasi CUTyalus PerysipHO IOBTOPSETCA IO PAa3HBIM IPUYHHAM.

[TorrpoOyem pa3oOpaThcsi B BO3MOKHBIX IIPHYMHAX UCTOLIEHHS 3a11acOB BUTAMHUHOB B OPTaHHU3ME.

[Ipexne Bcero, OHM CBsI3aHBI C KAYECTBOM IPOAYKTOB U IPUTOTOBJICHHBIX U3 HUX OJI0J: HECOOIOICHNE YCIIOBUH
XpaHeHHs 110 BpEMEHH U TeMIIepaType, HepallHoHAIbHAs KyJIMHapHas 00paboTKa, HalpuMep JTTENIbHass 1 MHOTOKpaTHas
BapKa MEJIKO Hape3aHHbIX OBOLIEH C IIEeTbI0 Pa3pyIICHNS 1 N30aBICHHS OT HUTPATOB M HUTPUTOB. [IpucyTcTBre
AHTUBUTAMHUHHBIX ()aKTOPOB B MPOAYKTAX MTUTAaHKA (KaIllycTa, HeTPYyIIKa, THIKBA, KapTO(heIb, IYK 3eJICHbIH, SIOIOKH
coneprKar psii PepMEHTOB, pa3pyaroiiux BuraMud C, 0COOCHHO IPU MEJIKOU pe3ke). B canare u3 Hape3aHHOTO JyKa ¢
TOMaTaMHU [PY HEBBICOKOM KHUCIIOTHOCTH JIETKO pa3pyliaeTcs 1o aeiictBueM xinopoduia Buramus C, U o3ToMy
paIMOHANIBFHO B 3TOT cajaT J00aBIATh CTOJIOBEIIN YKCYC.

Buramun A paspyiiaercs Ipu OCBELICHUH YIbTPa(QHOIETOBRIME JTy4aMH, IO/ BIUSHUEM KHCIOPOIa BO3AyXa WIH IIPH
CHWJIBHOM U JUTMTEBHOM HarpeBaHHWHU. Tak 4TO HAIW4YHe BUTAMHUHOB B OBOIIIHOM pary, IpUTOTOBJICHHOM B JaYHBIX
YCIIOBHSIX, TpobnemMaTnaHo. Hago mpuHUMaTh BO BHUIMaHHE HEKOTOPYIO Pa3HUILY B COAEP)KaHUHM BUTAMHHOB, PACCYUTAaHHOM
TI0 CTIPaBOYHBIM MaTepHallaM ISl YCPETHEHHOTO COpTa KaKUX JIM00 OBOIIEH MiIH (PPYKTOB, U pEalbHBIM HX COJECP)KAaHUEM B
KOHKPETHOM IIpoayKTe. OTKIOHEHHE MOXKET OBITh KaK B Ty, TaK M B APYT'YIO CTOPOHY.

Jlpyras rpyniia Ipu4yH CBS3aHa ¢ HAIIUM 3JJ0POBBEM, H IPEK/IE BCETO, ¢ PyHKINEH KeTyT0UHO-KHIIETHOTO TPaKTa.
IIpu MHOTHMX pacIpOCTPaHEHHBIX XPOHU-

YecKuX 00JIe3HAX HapylIaeTcs BCachblBaHKE WM yCBOSHHE BUTAMHHOB M MUHEPAJIOB. TO €CTh BUTAMUHOB B ChECHHON
numie ObUI0 MHOTO WITM JOCTaTOYHO, HO B KPOBB M B OPTaHbl MX MTOCTYIHIIO Majo. Bo3MOXHBI M BpOKAEHHbIE Ae(EKTHI B
oOMeHe BUTAMHHOB, O KOTOPBIX TPYAHO JOTaaThCS Jajke CIICLHAIIUCTY.

M3BecTHO Takxke, 4yTo psija BuTaMuHoB: B12, B6, Buramun H (610oTHH) HAM TOCTaBIISET MOJIe3HAss MUKpOQIIopa
KHIIIEYHHKA, TO3TOMY CHIIbHBIE KUIIEYHBIC pACCTPOHCTBA, HENIPABUIIBHBII ITpHEM aHTHOMOTHKOB U IPYTHUX JICKapCTB
MPUBOISIT K CO3/IaHHIO ONPEIETICHHOT0 eUITa 3THX BUTAMUHOB B OpraHM3Me OOJILHOTO.

http://www kudoist.ru



14 http://www.kudoist.ru

Henb3s HE OTMETUTB, YTO CYIIECTBYIOT MPUINHBI, IO KOTOPBIM MOTPEOHOCTH B BUTAMUHAX HEOXKUIAHHO YBEITUIMBACTCS
10 CPABHEHUIO C MPUBBIYHBIM COCTOSHHEM. Hallie BCero 3TO MPOUCXOAUT NPU HHPEKIITMOHHBIX 3a00JICBAaHUSIX U CTPECCE.
B03MOXHO KTO-TO B TaKUX CIAy4asx U MPHHUMAET PETYIIPHO BUTAMUHBI, HO Yallle BCETO Cpa3y ke 3a0bIBaeT 00 3TOM, KaK
TOJILKO YyTh TONPABUTCS. Pe3kas cMeHa KiuMaTo-reorpaduuecKoil 30HbI TAKXKE BCETIa COMPOBOXKIACTCS BO3PACTAHUEM
motpebHOCTH B ButamuHax (ocodenno C, P, B1). Takue hU3HOTOTHIECKHE COCTOSHUS JKEHIINH, Kak OEPEMEHHOCTD U
JIAKTaIus, TpeOYIOT OCTOPOIKHOM, HO 00sI3aTENILHOM TOTIOTHUTEILHOM BUTAMUHU3AIINH.

B ycnoBHSAX 9KOIIOTHYECKOTO HEOIAromoIyduns IOBPEkKAAroNIHe (haKTOPBI BHEITHEH CpeIbl TPEOYIOT €CTECTBEHHBIX
croco0OB 3aIUTHI OpraHu3Ma. [ TaBHBIM U3 HUX SIBIIICTCS IPHEM BUTAMUHOB-aHTHOKCHAAHTOB: C, A 1 B-xapotuHa, E.

[MoTpeOHOCTH B BUTAMHIHAX BCETIa BO3PACTACT MPH CUCTEMATHYCCKUX (PU3UUCCKUX HATrpy3Kax (TpeHupoBKax). Ha
KQXIYIO TOTIOJHUTECIHHYIO THICSTY KIIOKaJIOPHH MOTPeOHOCTh B BUTAMIHAX Bo3pacTtaeT Ha 33%. [IpudeM B ciydae, eciiu
TPCHUPOBKH JITUTEIBHBIC U TIPOBOJATCS B a3POOHOM peKUME, TO 3aMETHO pacTeT NoTpeOHOCTh B BuTamuHax C, B1. Ilpu
WHTCHCUBHOU TPECHUPOBKE, CBA3aHHON C HAKOIICHUEM MBIIICYHON MACCHI, OpraHn3My TpeOyercs Oorbine BUTaMuHa BO.

B tabn. 6 nmpuBoasTcsa 06001eHHBIE JaHHBIE 00 OCHOBHBIX BUTAMUHaX. FIHTEpeCHO OTMETHUTH TaKko# (akT, 4TO HaIla
3aBUCHUMOCTH OT BUTAMWHOB YBEITUYMUBAETCS, KOTIa B palliOHE MPUCYTCTBYET HEMOJHOICHHBIN O€0K. DTO CllydaeTcs mpH
BETeTapUaHCKOH JUeTe, a TAaK)Ke TPU HEBEPHOU TPAKTOBKE MPABWJI MUTAHUS B pa3HbIE M0 YHEPro3aTpaTaM MepruoIbl
CIIOPTUBHOM MoATroToBKH. Hamo 06s13aTennbHO cO0III01aTh HOPMBI TOTpeOsIeHus OeNlka Jake B THU TPEHUPOBOK. OueHb
*BaKHO YIOTPEOISTh MSICO M PhIOY CO CIIOKHBIMHU OBOIITHBIMU TapHUPAMHU BO BPEMS U TIOCIIE PETYIISIPHBIX MTOTEPh KPOBH TSI
€CTECTBEHHOT'O BOCCTAHOBIICHUS YPOBHSI JKeJle3a K MU B OPraHU3Me JKEHIIMHBI. B TaKOM cOYeTaHUU MUKPOJIEMEHTHI,
6enok u BuTaMuH C JTydiie YCBaUBAIOTCA.

[IpuBencHHBIN TIEpEeYCHb IPUYUH BOSHUKHOBCHHS UCTUHHBIX JE(UIINTOB BUTAMHHOB JTAIEKO HE TIOJIOH, HO JaeT
BO3MO>KHOCTb ITOHSITh CII0KHOCTB MPUPOTHON 3aBUCHMOCTH HAIIIETO OpPTraHU3Ma OT OKpY Kalomiel cpebl, 00pasa Ku3HH, OT
Ka4yecTBa M KoIMdecTBa uiy. U eciii BepHYThCS K BHEITHUM ITPU3HAKAM BUTAMHHHOTO HEOIAroMoIydus, TO HAI0
HATIOMHUTB, YTO CYXOCTh KOXH, HAIIPUMEP, TECHO CBsI3aHa C HEJJOCTATOYHBIM MOTPEOIICHUEM U YCBOCHHEM BUTaMHIHOB C,
B2, B6, A; ioxoe COCTOSIHUE BOJIOC M HOT'TEH — CBHICTEIBCTBO AcuIMTa BUTAMUHOB A 1 C; OJIeIHOCTh TY0
obycnopneHa HexBaTKo# ButamMuHOB C 1 B2; o6pa3oBaHue yrpeit — BuTamuHa A.

Kaxk u3BecTHO, 00s3aT€IbHBIMI KOMIIOHEHTAMHU PAIIOHA CTIOPTCMEHA SIBIISIOT-

Cs1 OBOIIIH, 3€JIEHb, KOPEHbS, (GPYKTHI U SITOJABI B HEOOXOAMMOM KOJIMYECTBE M aCCOPTUMEHTE.

MuHuManbHO Heo0XoAuMoe KomndecTBo oBoteir — 400 r BocbMH HAaUMEHOBA-HUM: KaIycTa, CBEKJIa, MOPKOBb, pera
(penpka, peuc), TOMaThl, OTYPEIL, JIYK, YeC-HOK, a TaKk)Ke MPSHOBKYCOBAs 3€JIeHb — YKPOII, IETPYIIKa, CENbJIEPEH U T. II.
®pykroB, arog Tpedyercs 300 r: SOTOKH, UTPYCOBEIE, CMOPOIMHA. DTOT HEOOXOAUMBIA MUHIMYM MOXKET OBITh YBEIIMUCH
MIPH YCIIOBUH, YTO HA Ka)IbIA IPUEM MMUIIH TPUACTCS TOHEMHOTY. [IpreMOoB MUK TOKHO OBITH HE MEHBIIIE YETHIPEX, ITO
MTO3BOJIUT ChEATh 00BEMHYIO PACTUTEIHFHYIO MTUIIY MATBIMU MOPIHSIMH JJIS Ty4IIeH YCBOSIEMOCTH.

[ToHATHO, 9TO JOMOTHUTENBHBIA PUEM ITOJIMBUTAMUHOB H MIHHEPAJIOB BO3MOXKEH U HEOOXOIMM HE TOJIEKO B H3BECTHBIC
CPOKH OCCHBIO, 3MMOW U paHHEW BECHOM, a B I000E BpeMs rojia — MpH HATUYUH BBIIICYIIOMSIHYTHIX ()aKTOPOB
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Teltoue G Napokmepic mukn ocTming suniEos o LY 11T # IR0 Tou0 YK
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B, (vmasmn} FodfepaicHT paila peaslivil YRICBoIHore ofsacHa
B, (pubodrassin) KodhepriciT pana akHcIHTIRHG-ROCE TAHOMTCILH LY (hepatesmon-
ORCHACPCOYKTAE
B, (NAHTOTCHORL KHCIOTA) CocTamias 4acTL KOIHINMA A
z
3 | By (napumoKci) KonbepsicHT pga prakii il seTaBog W asHHoKMeIoT
2 | By, (umanoxobanasom) Kaspepacrt paaa peasiin i a3oTHcTonn, YEIcBIHON, Wy KICoTHIIOM
- HOHHpOBero oiMeHOR
£ | B (nanmmoms kciora) CEIAIAET MATPONHLIM ACHCTRMCM, AKTHEMPYCT KUCIOpOIs i
E oBMEN, ARTACTCA JOKOPOM METIIBHEIX TPy
2 | B (porainm) KeapepatenT paaa peasieii cHivess NypuHoBEE HYIeoTHEOR
£ | C fackopbimoran kHe1oTs) FoorepaacHT iz oRACIHTEIEHG-BOCCTANGRMTETRHIY (hepaeHTOR-
i OKCHIAD, YHACTEVET B oBpatosaHin GuBpiamapHore KorasreHa
COCOMHATEIRHGH TIaMHH
P {GaroduiascHoMI kL) YURCTBYCT B OKHCIMTEABI0-BICCTAHOBMTC RHBIX PekIBEx
PP ( HHkoTHHOKA KMcIoTa) Bxaaur & cocras HAL 1 HADD, YURCTEYCT B PCAKINAN O0MCH
AMHHOKHEAOT, YIMCHONOE, MYPHHOE, THRHMEIIHOE
H {Gaorin) | Kosbeparent paga peakuni duscaunn O, |
5‘;: A {peTHHS) YuacTeyeT B POTOXHMNHACKME PEAKINAY BOCIPHATHN CHCTD,
E BHOCHMTEIE KOMIOHCHTOR L ETOAHLIX u-q'HErprm
§ | D {xamsumoponed YHacTevior B ofacHe KambHe
i | E troxodepon) YuacTEy 0T B OINICHHTIEHO-BOCCTAHORNTCTLMLIX PCAKITNEN,
% | HeOBX o ML) ES NOLICPHAHNA UCTOCTHOCTH Hl.'uﬁpcm EICTaK
I
21K (darzoxiseon) MUseTBYET B CHHTCIC (asTOpOR CREpPTLIERNIA KpOBi H B
4 | OHHCINTENLHG- BOCCTAHORHTEALILY Peakunss
5— | F {nciamenqMue modHic el CocTanman wacTL HoChOmIITAL0D, YIACTRYET B OCTPOSHIN
| IR RHEHRSE KIM30TI) MeMEDAHH HX CTRYKTY ] KAETKH
¥ »
. [T
Ha ruuurn.nuinn'-'bjut thutm R
MMeve He, TOAGE, RAUA, TPOACEH, PEAILIC W TIHSHIMELIE TROVETE 1326
[Tesents, NOMKH, BHLA, MOGOKD, [ESHBIE W THCHIMHEE NPOXYKTH 1.5-5.0
Meuenn, vAaco, puba, AR0a, MOROKD, JPOESEH, EIPTOeab, MOpKOR: 5,0-10,0
MewcHe, A, ApoEckl, Mepetl SEASHELT, MOPKORL, TIICHEIELE MPOAYKTH 1,530
TMesenn, nouxK, cepalle, cenklb, MACO 0,00 1 -0,003
IMeseHn, pUC. APOHHIE. COMEHA PRCTCHEA 10
Tlerctil, APOACKN, METPYIAKE, GUTAT, AVE 3ecHLIL, LBCTHAR 0 KOMNIHAR KANYETH 0.4-0.5
Tl EDEOEHITE, TCRHAE CMOPRTANE, pAGND, KI0KR, GICIHRD, THMOHE, X0, 75,0-100.0
KAMYPCT, TOMITM
JIWsom, Nepell, TpEanxa 35.0-30.0
[Mewens, MAco, pabin, GPOAHKNE, PRAHLE 1 TIEHATIRE OTpy G 135,00-25,00
[TeuHy, BOUKH, AR, APOHCKN, TOMATH, COA, MOpKOEL ST R SNT § ) 0,1-9.3
Mevietin, Macid, AR, MOPKOEL, THKEL, TVE TN, METPVIRNS, KYEYPYD L0
[Teseni paif, MICIO CTHBOMHOE, HALA. MOI0KD 0,007-0,082
PRCTHTCARHEIC MAGT, CTHBOYHOE MACT0 120-13.0
Kanyera, Kpamiia, WNAAAT, TOMATH, MOpKORE, TEUCHE 0,203
PacTHTEREHEC MBCTA: OPCXOROS, TOTCANHSHGE, COCBOE, CANBROBOT, KVKYPYIHOE 20 H)-GHD

MUWHEPAJIBHBIE BEHIECTBA -MAKPO- U MUKPOJJIEMEHTBI

MuHepabHbIE BEIIECTBA BRIMOIHAIOT B HAIIIEM OPraHU3Me MHOT000pa3Hbie PYHKIUH. B KadecTBe CTPYKTYPHBIX SJIEMEHTOB
OHHM BXOST B COCTaB KOCTEH, COACPIKATCS BO MHOTHUX (DepMEHTaX, KaTaTHM3UPYIONHX OOMEH BEIIECTB B OpraHU3Me.
MuHepalbHbIe BeleCTBa O0HAPYKEHBI B TOPMOHAX (HarpuMep, WO/ B COCTaBE TOPMOHOB ITUTOBUIHOM

OO1en3BeCcTHA POJIh JKEJIe3a, BXOAAIIET0 B COCTaB reMOIIo0HHa KpoBHU. [IpH €ro y4acTHH MPOUCXOIUT
TPAaHCHOPTHUPOBKA KUCIOPOo1a. MUHEpanbHbIE BEIIECTBa aKTUBU3UPYIOT HEKOTOPbIE MPOLECCH, YIACTBYIOT B PETYJISILIUU
KHCJIOTHO-ILIEJIOYHOTO PaBHOBECHSI B KPOBU U Ipyrux opraHax. Hatpuil u xanuii mpuHUMAIOT y4acTe B TPAHCIIOPTUPOBKE
Pa3JIMYHBIX BEIICCTB B KIIETKY, 00SCIIeUrnBast 3THM e¢ (PYHKIIMOHHPOBaHUE. Ba)XHYIO POJIb BBITOTHSIIOT MUHEPATBLHBIC
BelecTBa (Kauid, KaTbIUH, HATPUI 1 MarHui) B peryJsiiud QYHKIIUH CEPICYHON U CKEIICTHBIX MBIIIII.

JlocTaTo4HO BEICOKOE U IIOCTOSTHHOE CO/ICPKAaHIE B OMOIIOTHIECKUX KHIIKOCTSAX COJICH, B IEPBYIO OYepeIb COJCH KaHs
U HATpHA, CIIOCOOCTBYET COXPAaHEHHIO B KICTKE BOJBI, YTO BaXKHO JJIS €€ HOPMAThHOTO (PYHKIMOHUPOBAHHS U COXPAHCHUS
(b opMBEL.
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[ToTpeOHOCTE Opranu3Ma B pa3IMUHBIX MUHEPAJIbHBIX BEIECTBAX KOJIeOIeTcs B MIMPOKUX npeaenax. Hanbomnee BrIcoka
MOTPeOHOCTH B HATPHMHU. YacTh 3TOro 351eMeHTa MOCTYHAeT ¢ MPOAYKTaMH: IOBApEeHHOM CONU B CYTOYHOM HOpMe xyeba 1yis
3JIOPOBBIX MYXUHUH cOoAepKUTCs 3,5 T 1 3-5 T 1o0aBigeTcs B MUY NPH €€ MPUTrOTOBICHUH. Takum 06pa3oM, 3a CyTKH
notpebinsercs 10-15 r moBapeHHOM COU. DTOTO KOJUYECTBA BIIOJIHE JOCTATOYHO JUIsl 00ecTieueHus MOTPeOHOCTH
oprann3Ma B HaTpuu. OGBIYHO XJIOPUCTOTO HATPHA (TIOBapEHHON COJM) MOTpebdiseTcs 6obiie, yeM Heooxoaumo. Comb
JT00ABIIAIOT B IENAX BO30YKACHUS alleTUTa, IHPOKO UCIOIb-
3YIOTCSI IPOAYKTHI, KOHCEPBUPOBAHHEIE C J0OaBIeHneM cou. [loBeIIeHHOE OTpebIeHNe TOBAPEHHOM CoMn
HE’KeJIaTeIbHO, TaK KaK 3TO MPUBOANT K BOSHUKHOBEHHIO JKaKIbl, TOBBIIICHUIO BOJOMIOTPEOICHNUS U 33/IEPXKKE BOJIBI B
opranm3Me. CHcTeMaTn4ecKiii U30BITOK B PAIlOHE TIOBAPEHHOHN COJIM, KaK ITOKa3all Hay4YHbIC HCCIICTOBAHUS,
CHOCOOCTBYET MOBBIIIEHHUIO YaCTOTH BOSHUKHOBEHUSI THIIEPTOHUYIECKOH OO0JIE3HH.

Jpyroit MUHEpaIbHBIH JIEMEHT, KaJIMii, COJCP)KUTCS TTIOYTH BO BCEX MPOIYKTaX, TOTPEOHOCTh B HEM OLICHUBACTCS
IIPUMEpPHO B 4-6 T B cyTKH. B 00BIYHOM HaOOpE MPOAYKTOB CONEPKHUTCS 5-6 T Kauus, 6oJiee MOJOBHHBI KOTOPOTO ITOCTYIAeT
¢ OBOIIAMH U (pyKTaMH, B TOM YHUCIE ¢ KapTodeneM npuMepHo 2 T. IlocTaBuiukamMu Kaaust SBISIOTCS XJied U KPyIbl, a
TaKXe MPOAYKTHI )KUBOTHOTO MPOUCXOXKACHNA. Kannii — Ba)XHBII KIICTOYHBIHN 2JIEMEHT, B OTJINYME OT HATPHUS OH HE
crocoOCTByeT 3a/ieprKKe BOAsI B opranmsme. CyniecTBeHHON (QyHKIMEH Kalus SBISETCS ero Y4acTHe B PEeryyIsun
BO30YAMMOCTH MBIIIII, IPEK/E BCETO CepACYHOM MBI HenocTaTok Kanus MOXKeT IPUBOANUTH K BOSHUKHOBEHHUIO
CyJIOPOKHBIX COKpAIIEHUH CKEJIETHBIX MBIIII], CHIDKEHHIO COKPATUMOCTH CEpJCUYHON MBIl X HAPYIIICHUIO PUTMAa
CEepACHYHON IeATETbHOCTH.

[Ipn o6ocHOBaHNM O0JIEe BBICOKOTO COJEPKaHMUs Kajlis B HA0Ope NMPOAYyKTOB HEOOXOAMMO NPUHATH BO BHUMAHHUE
cnenuduieckne 0coOCHHOCTH ero ooMeHa B opranusme. [1o Bo3aelicTBHeM HEPBHO-IMOIIMOHAIBLHOTO HANPSDKEHUS U
crenu(puIecKnX TOPMOHAIBHBIX CIBUIOB Y CIIOPTCMEHOB ITPOMCXOUT NOBBIIICHHBIH BBIXO KAJIUS U3 KIETOK B KPOBb U
moTepsi ero ¢ Mo4oil. [Ipu crucreMaTHIecKn ITOBTOPSIOIIUXCS MIEPHOAaX HEPBHO-IMOIMOHAIBHOTO HANPSDKEHHS B OpraHnu3Me
MOXET BO3HUKHYTb Ae(HINT Kainus. OBOIIM — OCHOBHOW MCTOYHHUK KaJIHsl, [I03TOMY BKJIIOUCHHE OBOILCH B CyTOUHBIH
paumoH o0s3aTeNnbHO IS BeeX. MHOra Uit KOMIeHCAy NeQUIITa KaJlks UCTIONb3YIOT €ro COJIH.

Kanbumii — o1H U3 OCHOBHBIX JIEMEHTOB Hallero opranniMa. [IoTpeOHOCTE B 3TOM 3JI€MEHTE CPaBHUTEIHHO
HeBenrka — okoiio 0,8 r B cyTku. Kanpuuit urpaeT onpeseneHHyo pojib B peryJIsaiiy BO30yAUMOCTH HEPBHON CUCTEMEI, B
MeXaHU3ME MBIIIEYHOTO COKPAIIIEHHUs, CBEPThIBAEMOCTH KpOoBHU. B cTanmapTHOM Habope NMPOAYKTOB IS IPUTOTOBIICHUS
MTUIIK IPETYCMOTPEHO Coep KaHue 0KOJIOo 1,2 T KaJbIus, MPEUMYIIIECTBEHHO B MPOIYKTAX KUBOTHOTO MPOUCXOKICHHS.
Comneilt KalbIus COACPKUTCS MHOTO B MOJIOYHBIX MPOAYKTaX: MOJIOKE, TBOpore, ceipe. Ha ux moro nmpuxoaurcs 6obline
60% xanpiust n3 Habopa MpoayKToB. Comep KAIMNACS B MOJIOYHBIX MPOAYKTAX KAIBLUH XOPOIIO YCBAUBACTCS, U3 IPYTHX
MIPOYKTOB OH
ycBanBaetcs Xyxe. [Ipy oBBIIIEHHOM COepKaHNH KHUPa B pallMOHE YCBOCHHUE KaJbLUs CHIDKaeTcs. HekoTopsie npyrue
IIUIIEBbIC BEIecTBa (IaBeseBast KUCIO0Ta, (GUTHH) TaKXKe HApYIIAIOT ero 0OMEH.

Bospioe 3HaueHNe UMeET coaepikanne B nmuiie (pocdopa, a Takke €ro COOTHOMIEHUE ¢ KalnbleM. OnTHManbHOE
COOTHOUIEHHE MeX 1y KanbiueM 1 pochopom — 1 : (1,5-2,0), nmpu koTopom 006a 31eMeHTa ycBauBaroTcs y4umnie. OCHOBHOE
KoJIM4ecTBO (hocdopa opraHu3Ma COACPIKUTCS B KOCTIX. BaxkHelire Makpospru-ueckue coeaunerus (ATO,
kpeatuHpochar u ap.), SBISIONMECST aKKyMYJIITOPaMH SHEPTUH Al oOecrieueHus: BceX QyHKILUI opraHu3Ma, CoJiepKar
¢docdop. OH BXOIHUT TAKIKE B COCTAB MHOTHX JIPYTHX BELIECTB — OEJIKOB-KAaTaJIM3aTOPOB, HYKJICUHOBBIX KHUCIIOT U JP.
[MotpedHOCTH B3pOCioro uenoseka B pocdope cocrapnsier 1,2 T B cyTku. Pocdop COACPKUTCS MPAKTHUECKH BO BCEX
MUIIEBBIX MPOAYKTaxX. M3 MpoayKTOB )HUBOTHOTO MPOUCX0XKIeHUS pocdop ycBanBaercs nydiie, 4eM U3 MPOAYKTOB
PACTUTENIFHOTO POUCXOXKICHH, OJTHAKO €r0 COAEPIKaHHEe B MOCIETHUX JOBOJIBHO BBICOKO, IIO3TOMY 3€pHOBBIE TPOAYKTHI U
OBOIIM SBJISIFOTCS] XOPOIIMMH TTocTaBIKaMu (ocdopa. C xnebom n u3enusiMu U3 Tecta nocrynaet okoso 0,6 r gocdopa,
C KpynaMH ¥ MakapoHHBIMHK m3enusiMu — 0,25 T; B 0BOIIaX CTaHAAPTHOTO paioHa conepxutes okouo 0,33 r pocdopa.

W3 obmero komuyecTsa pochopa Goiee MOTOBUHBI HOCTYIIACT C MPOAYKTaMH KHUBOTHOTO IIPOUCXOXKICHNUS. Bpicokoe
noTtpebieHue opranundeckoro docgopa ; (rIaBHEIM 00pa3oM B BUJIE JICIUTHHA) SBIISICTCS OAHUM U3 (PAKTOPOB,
MIPEAOTBPALIAIOIINX BO3SHUKHOBEHHE 3HAYNTENFHBIX HAPYIICHUH JIMITUIHOTO OOMEHa M HOPMAIM3YIOIINX 0OMEH
XOJIeCTepUHA.

MusnepanbHbIif 0OMEH U MOTPEOHOCTh B MUHEPAIbHBIX BEIIECTBAX B3aMMOCBI3aHBl. OCOOEHHO OTYETIMBO 3TO
YCTaHOBJICHO B OTHOUICHHH Kalblus, pocdopa u Maruusi. Marauii IpHHAMAET y4acTUE B PEryJISIMU BO30YAUMOCTH
HEPBHOM CHCTEMBI, COKpAIICHUH MBI, Maraus TpedyeTcs MeHbIIE YeM KaJbIlHs, UX ONTUMAJIbHBIM COOTHOIIICHHUEM B
parmmone cunutaercs 0,6:1. IToTpeOHOCTS B MarHUM B3pOCIIOTO YeIoBeKa cocTaBisieT mpumepHo 0,4 T B cyTku. OCHOBHBIMU
HCTOYHHUKAMU 3TOTO 3JIEMEHTA SBIAIOTCS XJIe0 M KPYTIBI, Ha OO KOTOPBIX MPUXOJUTCS MOJIOBUHA BCET'O MarHus, MO3TOMY
KPYIBI 1 XJ1€0 B OIIPEAEICHHbBIX KOIMYECTBAX BXOAAT B COCTaB CYTOYHOIO pannoHa. B oBomax conepxurcs 0,14 r* maraus.
B npoaykrax ®UBOTHOTO MpoUCX0xeHus: Maruusa Menbie (0,12 r).

*30ecy u 0anee codepoicanue snemenmog npusooumcs na 100 e cvedobHol wacmu npooykma

MukpoasieMeHTbl — OoJbIast TPyIia XUMUYECKUX BELIECTB, KOTOPBIE TPUCYTCTBYIOT B OPraHU3ME YEIOBEeKa 1
JKMBOTHBIX B HU3KHMX KOHIIEHTPALMX, BEIpa’KaeMbIX B MUKpOTpaMMax Ha 1 T Macchl TKaHeW. DTH KOHIIEHTPALUH B IECSITKA
U COTHH pa3 HIDKE KOHIIEHTPALMH TaK Ha3bIBAGMBIX MAaKPO3JIEMEHTOB (KaJbIui, ¢ocop, Kaluid, HaTpuii, Maraui, XJop,
cepa). MUKpORIIEMEHTHI OKa3bIBAIOT BEIPAKEHHOE B3aMMHOE BIHMSHUE, CBA3aHHOE C X B3aMMOACHCTBHEM Ha YPOBHE
abcopOIMH B )KEITYAOYHO-KHUIIIEUHOM TPAKTe, TPAHCIIOPTA M YUACTHA B PA3IUYHBIX MEeTab0JIMYeCKUX peakuusix. B
YaCTHOCTH, U30BITOK OJTHOIO MUKPO3JIEMEHTa MOXKET BBI3BaTh JAe(MUIMT Ipyroro. B cBsi3u ¢ aTUM 0coboe 3HaYeHHe
puoOpeTaeT TInaTeNbHas cOalaHCHPOBAHHOCTH ITHIIEBHIX PALIMOHOB 110 UX MUKPOAJIEMEHTHOMY COCTaBY, IIPUYEM BCAKOE
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OTKJIOHEHHE OT OIITUMAJIbHBIX COOTHOIIIEHUH MCXKIY OTACIbHBIMHA MUKPOJJIEMEHTaAMH MOKET BECTHU K PA3BUTHIO CEPLE3HBIX
TMaTOJIOTUYCCKUX CABUI'OB B OPIraHU3MCE.

HpI/I HEAOCTATOYHOM MOCTYIINICHUU MUHEPAJIbHBIX KOMIIOHCHTOB OPraHu3M MOXET B TCUCHHUC HEKOTOPOTO BPEMECHU
BOCIIOJIHATH CO3I[aBIHPII>iC5[ I[e(i)I/IHI/IT IIyTEM MO6I/IJ'II/I3aI_[I/II/I HX M3 TKAaHCBBIX ACIIO0, a ITPpU H30BITOYHOM TMOCTYIJICHUN —
ITIOBBIIIICHUEM BBIBCICHUS.

TxaHeBbIe 1en0 opraHu3Ma 00J1a1al0T MOIIHBIMU pe3epBaMH MaKpO3JIEMEHTOB (KalbLinil, MAarHUl — KOCTHAs TKaHb,
KaJIMi — MBIIIIIBI, HATPUI — KOXa M MOJKOXKHAs KJIeTYaTKa), TOTAa KaK pe3epBbl MUKPOAJIEMEHTOB B TKAHAX
HE3HAYHUTENIbHBL. DTHM M OOBSCHSIOTCS] HU3KUE a1aNTAI[IOHHBIE BO3MOKHOCTH OPraHu3Ma K Ae(UIUTY MUKPOSJIEMEHTOB B
TIHIIE.

B paborax poccuiickux yaeHsix (B. f. Pycun, B. B. Haconoaus) yoeautenpHO MOKa3aHO, 9TO 0OMEH BaKHEHUTIIHX
MHKPO3JIEMEHTOB HHTCHCU(DHUIIUPYETCS IIPH CEPhE3HBIX (PU3NIECKUX HArpy3Kax, a 3TO 3HAUMT, YTO U MOTPEOHOCTh B HUX Y
CHOPTCMEHOB 3HAYHUTEIJIFHO BBIIIE IT0 CPABHEHHIO C IPYTUMH TPYIIIaMH HACCIICHHUS.

Haubonee n3y4eHHBIM U3 MUKPO3JIEMEHTOB SABJIsICTCS Keie30. [loTpeOHOCTh B HEeM opraHu3ma HeBenuka: 10 Mr B CyTKH
JU1st Myx4arH 1 18 mr i xeHmuH. JXKenezo coaepskutcs B xaebde (10,0 mr), oBomax (10,5 mr), msce, peide, nrutie (o 7,4
mr). C npyrumu npoaykTaMu (KpyIibl, MOJIOKO, CBIp, TBOPOT) XKele3a mocTymnaeT Maio (oxono 1,3 mr). 3a Hopmy
NPUHUMAETCs] YCBOCHHE KeJle3a u3 paunoHna B npenenax 10%. XoTs B IpoayKTax )KUBOTHOTO IPOUCXOXKICHUS COEPIKUTCS
MEHBIIIE JKelle3a, yCBauBaeTcs OHO Jryule. [ToBhIIeHHOE coliepikaHKe JKeye3a B PallioHe MOXKET rapaHTUPOBATh OT
HEXKellaTeIbHbIX HapYIIeHHH (YHKIIMU KPOBETBOPHBIX OpraHoOB. V30BITOK Kele3a JIETKO BBIBOJUTCS U3 OpraHu3Ma.

Bomnpocs! obecrniedeHHOCTH OpraHu3Ma )Kele30M 3aHUMaloT OJJHO U3 [IEHTPAILHBIX MECT B 00IIel podiieMe aleKBaTHOTO
MIUTAHMS, YTO 00YCIIOBIIEHO, C OHOW CTOPOHBI, CHEIU(PUIECKOM POJIBIO JKele3a, a ¢ Ipyrol — TeM 00CTOATEILCTBOM, YTO
JKeJe301e(DUIIUTHBIE COCTOSIHNS — OJIMH M3 HanOoJee pacipoCTPaHEHHBIX BUIOB MHUIIEBOH HEOCTATOYHOCTH JJaKe B
BBICOKOPA3BUTHIX CTpaHaXx.

Pe3ynbraThl HAyYHBIX UCCIIEIOBAaHUH, MTOy4YeHHbIE B mocnenaue 10-15 jer, 3HaunTeNbHO PACIIUPHIIN HAIN
MPEACTABICHHUS O 3HAYMMOCTH JKeJe3a, YTO 3aCTaBJISIET BO MHOIOM IT0-HOBOMY pPEIlaTh TAKHE MPAKTUYECKHE BOMIPOCHI, KaK
OIleHKa (eppocTaTyca CIIOPTCMEHOB, OpraHu3aIys MPOGUIAKTHIECKIX U JIeYeOHBIX MEPOIIPHUITHHA TIPY BBISIBICHUH
neduimTa xenesa, pa3padoTKa HOBBIX BRICOKOKAUECTBEHHBIX JICKAPCTBEHHBIX (hOpM xKeJie3a U Jp.

Oco05Iit nHTEpeC 3Ta nMpobiieMa MPEACTABISAET I CIIOPTUBHON MPAKTHKH, TOCKOJIBKY MEXIY YPOBHEM 00€CIIeUeHHOCTH
opraHu3Ma kene3oM 1 pusudeckoi paboToCmoCOOHOCTHIO YCTAHOBIICHA MIpsAMast CBs3b. OmpeneseTcs OHa ydacTHeM
xKeJesa, Ipeskae BCero, B a3poOHOM MeTaboIn3Me Ha YPOBHE IO MEHBIICH Mepe YEeThIPEX ero 3BEHBEB!

— TpaHCIOPTa KUCJIOPOa KPOBH I'eéMOTTIOONHOM,

— TPaHCIOPTa U JICTIOHUPOBAHHUS KHCIIOPO/a B MBIIIIIE MHOTIOOMHOM,

— TPaHCIOPTa JIICKTPOHOB B IBIXaTEIbHOM LI IUTOXPOMaMH H IIUTOXPOM-OKCHIa30H,

— axkTuBHOCTH psina HAJ[-3aBUCHMBIX AeruaporeHas M CyKIMHATACTHAPOTeHa3bl. B ciyyae HenocTaTka xesesa B
OpraHu3Me CTPaJal0T BCE 3BEHBS a9p0OHOT0 MeTabosm3Ma, HO B IIEPBYIO OYepe b — CUCTEMa TKAaHEBOT'O JIBIXAHUs, YTO
00yCIIOBIICHO OU€Hb BBICOKOW CKOPOCTBIO OOHOBJICHHUS FEMOCOICpKAINX (PEPMEHTOB, B YACTHOCTH LIUTOXPOMOB. JTO
00CTOSTENLCTBO 1a€T OCHOBAHUE YTBEPKIIATh, UTO HAPYIIECHHUS MeTa00IM3Ma, 00YCIIOBICHHbIE 1e(hUIIMTOM Kejle3a Ha
YPOBHE TKaHeﬁ, MOTr'yr UMETh Ooiee CCPLE3HBIC OMOXMMHYECKUE U (bI/I3I/IOJ'IOFI/I‘IeCKI/Ie MOCICACTBUA JId IPOSABIICHUA
MaKCHMaJIbHO# (hu3nuecKkoil paboTOCIIOCOOHOCTH, YeM IreMaTOJIOTHYECKHUE.

OmnacHOCTb Ppa3BUTHA )KeJ'[e?)OI[e(bI/IL[I/ITHI)IX COCTOSIHUM Y aKTUBHO TPECHUPYIOMUXCA CIIOPTCMEHOB JOCTATOYHO BBICOKA,
4T0 00YCIIOBJICHO MPUYNHAMH KaK 9K30T€HHOT'0, TaK U SHAOTEHHOTO Xapakrepa. Ha ¢oHe oueHb 00nbIInX GpU3NIECKUX U
HEPBHO-IMOIMOHAJIBHBIX HAMPSDKEHUH, BO-TIEPBbIX, 3HAUUTEIHHO BO3PACTAIOT ECTECTBEHHbIEC IOTEPH Kee3a 13 OpraHu3Ma
yepes3 KeITyA0UHO-KUIISYHBIH TPaKT, TIOYKH U OCOOEHHO Yepe3 KOXKY C IIOTOM, BO-BTOPHIX, IIOBBIIIACTCS aall THBHBINA
CHHTE3 JKeJIe30COo/IeprKaIiX O0eIKOB — reMOorIo0MHa, MUOTJIOOMHA, ITATOXPOMOB, JKEJI€30-3aBUCHMBIX ACTHAPOTeHa3.

[oBbImenne NOTpeOHOCTH OpraHnu3Ma B JKeJe3e NAJIEKO He BCeT/a YAaeTcsl YAOBISTBOPUTD 3a CUET JKesie3a MUIy. B Taknx
CUTYaIUsIX €JMHCTBEHHOI BO3MOXKHOCTBIO 00ECIIEYeHHNS BBICOKOTO YPOBHS (DYHKIIMOHHPOBAHHS JKEJIE303aBUCHMBIX CHCTEM
a’poOHOro 0OMEHa SIBISETCS IepepacipeieieHre 00IIero 1myJia xenesa, B mepByro ouepens, 3a cueT pe3epBHOTO, a 3aTeM
— TKaHEBOI'O XKEJI€3a APYIUX KEJIC303aBUCUMBIX CUCTEM. K YHUCITY MOCICAHNX B HACTOAIIECC BPEMSA OTHOCAT UMMYHHYIO
CHCTEMY, CHCTEMBI KOJUIAareHOO0pa30BaHus, IETOKCUKALINE KCEHOOMOTHKOB (BKJIFOUast JIEKAPCTBEHHBIE MTPENaparhbl),
HWHAKTHUBAIlUU OHMOJIOTHYECKH aKTUBHBIX BCIIICCTB, 4 TAKXKXEC CUCTCMbI oOmeHa JIUIIU 0B U HeﬁpOMeI[HaTOpOB.

B TecHoli cBsi3u ¢ 0OMEHOM jKelie3a B OpraHu3Me YelloBeKa HaXOIUTCS IPYroid MUKPOAJIEMEHT — Me/b, COJIepKaHHe
KOTOpO# B cpeareM coctapiseT 75-150 mr. Mens oOHapykeHa BO MHOTHX OpraHax, HanboJiee BEICOKA ee KOHIISHTpaIus B
MeYeHH, MO3Te, cep/le U moykax. OCHOBHOE KOIMUECTBO Meu (0Koyi0 S0%) COMEp>KUTCS, OJJHAKO, B MBIIIIEYHONH M KOCTHON
TKaHAX. [leuens comepkut 10% ot 00IIero KOIM4YecTBa MEIM B OpTraHU3Me.

Menp ygacTByeT B IOCTPOEHHH psizia pepMeHTOB 1 OesikoB. Benuka pons Meau B obecriedeHuH (HhU3HOJIOTHYECKUX U
OMOXMMHYECKHX ITPOIIECCOB NpH PU3HMUECKUX Harpy3kax. OHa CBsI3aHa C y4acTHEM 3TOI'0 MUKPOAJIEMEHTA B PETYIISIINH
MIPOLIECCOB OMOJIOTHYECKOTO OKHCIIEHHS U reHepannu AT®, B cCHHTe3e BXKHEHIIINX COSANHUTEILHOTKAHHBIX OCIKOB
(KomyareHa M 3JaCTHHA) U B METaboJIM3Me Keesa.

Menb — KpOBETBOPHBI MUKPOAJIEMEHT, aKTUBHO YYACTBYIOIIMH B CHHTE3€ reMOrIo0nHa 1 00pa3oBaHUM APYTHX
xese3onophupuHoB. OyHKIKS MEH B CHHTE3€ IreMOTI00MHa TECHO CBsi3aHa ¢ pyHKIMeH xene3a. Meap HeoOXoauma Jiist
MpeBpallieH s TIOCTYMAIOIIEro ¢ MUILEH kKeJle3a B OpraHUuecKH CBSI3aHHYI0 (OPMY, a TaKoKe Ul CTUMYJISIIIUN CO3PEBaHMUs
PETUKYJIOIMTOB U MPEBPAIICHHS UX B 3pUTPOLUTHL. KpoMe Toro, oHa criocoOCTBYeT MEpPEeHOCY XKene3a B KOCTHBIN MO3T.

CyTouHas MOTPEeOHOCTh B MEIM COCTABIAET OK0JI0 80 MKI/KT JUIst ieTeil paHHero Bo3pacTa, 40 MKI/kr — i 6oee
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crapmux aeteid u 30 MKI/KT — U1 B3pocibiX. Cpelu MpoayKTOB MUTaHUA COASPKAHNE MeIH HanboJiee BEICOKO B IIEYCHH, a
TakXe B IIPOAYKTaX MOpsi, 36pHOOOOOBBIX, TPEYHEBOM U OBCSHON KpyIle, Opexax U OYCHb HM3KO B MOJIOKE U MOJIOYHBIX
MIPOAYKTaX.

B opranuzmMe B3pocCiioro 4eIoBeKa COASPIKUTCS TOCTATOTHO OONIbIIOe KOTUIecTBO (2-3 1) nuHka. OCHOBHAS 4YacTh
IIIHKA COCPETOTOUEHA B KOCTAX U KOXe. YPOBEHb I[MHKAa HanboJiee BEICOK B CIIEpME M IpeCTaTeIbHON JKeese.
JlocTaTo4HO BBICOKA €0 KOHIICHTPAIIMS TaK)Ke B KOCTSIX M BOJIOCAX; BO BHYTPEHHUX OpraHaX OHA 3HAYUTEIFHO MEHBIIIE.
[uHK HAXOOUTCS B OpraHax M TKAHSIX MPEUMYIIECTBEHHO B OPraHMYECKH CBA3aHHOW (hopMe B BHIC JICTKO
JTIUCCOIMHPYIONINX COCTUHEHHUN C OSITKOM.

Buonorndeckas poits IIMHKA OMPENENAETCS €ro HEOOXOMMOCTBIO UII HOPMAIIbHOTO POCTa, PA3BUTHSA U TIOJIOBOTO
CO3peBaHusl, OJICPKAHIS PEIPOIYKTUBHONW (DYHKIIUH, T KPOBETBOPEHHUS, BKYCOBOCIIPHATHS M OOOHSIHHUS, HOPMAIEHOTO
TEYCHHS IPOLIECCOB 32)KUBIICHUS paH U Jp. LIMHK HeoOXoauM AJ1si HOpMaNbHOW (hYHKIMA THTO(H3a, TOIKEITYI0THO’
JKEJe3bl, CCMCHHBIX W IPEICTATCIBHBIX Kele3.

LuHK BO3/IEHCTBYET Ha aKTUBHOCTh TOPMOHOB THNO(D 132, HAJIIOYEYHUKOB U MO KEITy T0UYHOH jkene3sl. [lon BiusHuemM
€ro COCJIMHEHU I YCUIINBACTCSl aKTUBHOCTh TOHAIOTPOITHBIX TOPMOHOB rHNO(u3a. Y CTAHOBICHO y4acTUE [[HKA B
peanu3ay OMOIOTHYECKOT0 EHCTBUS HHCYINHA: UMEIOTCS JaHHBIE, CBUIETEIBCTBYIOIINE, YTO THIIOTIIMKEMUYECKOe
JieificTBHE MHCYIMHA 3aBUCUT OT LIMHKA, KOTOPBII MOCTOSTHHO NMPHUCYTCTBYET B HHCYNUHE. LIMHK 061a1aeT TUIOTPOTHEIMU
CBOMCTBaMH, HOPMAIU3ys KUPOBOI 0OMEH, MOBBIIIAs HHTEHCHBHOCTD PAcIiafa )KUPOB B OPTaHU3ME U IPEI0TBpaIias
O’KHPEHHUE TTEYCHU.

Takast akTHBHAs pOJIb IIMHKA B PETYJIANNN OOMEHA YTIICBOJIOB U )KUPOB OIPEICIISACT €r0 BRICOKYIO 3HAUHUMOCTh B ITUTAHUH
CIIOPTCMEHOB U (PU3KYIBTYPHHUKOB, OCOOCHHO IPH HArpy3Kax adpoOHOTO XapaKTepa, U JIAI, CTPAJAOIINX H30BITOYHOM
Maccoi Texa u uadeToM.

C et B3pocIblii YenoBeK JOJDKEeH moiydarh 10-22 Mr IUHKa B CyTKH, OepeMeHHbIe skeHIMUHB — 10-30 M,
KOpMSIIHE KeHIUHBI — 13-54 mr. Hanbonpmas moTpeOHOCT B IUHKE TOSABISIETCS B IIEPHOA HHTCHCUBHOTO POCTa U
IIOJIOBOTO CO3PEBAHUS, a TaKoKe MU (pu3mUecKux Harpy3kax. OCHOBHBIE MHIIEBBIC HCTOYHHUKH [IMHKA: MSICO, NITHIIA,
TBEpJBIE CBHIPHI, a TaKKe 3¢pHOO000BBIC M HEKOTOPBIE KPYIIB. BRICOK ypOBEHb IIMHKA B KpeBETKaxX M opexax. MoJoKo u
MOJIOYHBIE MTPOAYKTHI OCTHBI IMHKOM.

B opranusme B3pocioro denoseka cogepxutcs 12-20 mr mapranma. Ero ypoBeHb 0COOEHHO BBICOK B MO3Te, IIEUEHH,
MOYKax, MOJKEIYI0YHOU JKeTese.

Maprasen HeoOX0 1M JIJIsl HOPMaJIbHOTO POCTa, MOICPIKAHHUS PEIIPOLYKTUBHOMN (DYHKLIMH, TIPOLIECCOB OCTEOTreHe3a,
HOPMAITLHOT'O METa00IM3Ma COSMHUTENFHON TKaHu. OH yJacTBYET TaKXKe B PETYJISAIHMU YTIIEBOTHOTO U JIUITHTHOTO OOMEHA,
aKTUBHO CTHMYIIUPYET OMOCHHTE3 XOJIECTePHHA. BBeIeHre MapraHiia oka3plBacT THIIOTINKEMIBHpYoliee neicTeue. B
KPOBH U TKaHAX OOJBHHBIX CaXapHBIM JHa0eTOM KOHIICHTPAIK MapraHia cHikeHa. [Ipeanonararor, 9to Maprasen
YYacTBYeT B MPOIECCAaX CHHTE3a WIH METa0O0IM3Ma HHCYIIHHA.

BaxHO# CTOpOHO# OMONIOTHIECKOTO IEHCTBHS MapraHIia SBISTIOTCS €r0 JINIIOT-POIHEIE cBoiicTBa. OH Mpeaymnpexaact
OKHUPEHUE MTEYCHU M CIOCOOCTBYET OOIICH YTHIIM3ANHY )KApa B opraHu3Me. MapraHer] TeCHO CBsI3aH TaKXKe C MPOIeCCaMu
CUHTe3a 0eJKa U HyKJICMHOBBIX KHCJIOT. Y CTAHOBJICHA CBSA3b ATOT0 MUKPOAJIEMEHTA ¢ (DYHKLMEH SHIOKPUHHBIX CUCTEM, €T0
BIIMSTHHE Ha MOJIOBBIC XKeJe3bl, I0J0BOE Pa3BUTHE U Pa3MHOKEHUE.

JlocToBepHbIe CBEJCHUS O (PU3UOJIOTUUECKOI MOTPEOHOCTH YeJI0BeKa B MapraHile OTCyTCTBYIOT. [IpenmnonaraioT, 4to
MUHUMAaJbHAsI CyTOYHAs OTPEOHOCTH B3POCIIOTO YeJIOBEKa B MapraHIle COCTABIISAET 2-3 MT, 2 peKOMEHIYEMBIH YPOBEHb €T0
notpebnenuss — 5-10 mr. Hanbonee xapakTepHbIM CHMITOMOM Ae(HUITTAa MapraHiia CIyKHUT BeIpaKeHHAs
THIIOXOJICCTEPHHEMUS, a TAKKE IOXYAaHUe, IePMaTUT, TOITHOTA, pBOTa. MapraHel CTUMYJIHPYET IPOLECcCH pOCTa.
[IposiBieHneM MapraHIeBOI HEAOCTATOYHOCTH CIIYKHT 3aepKKa pocTa. TakuM 00pa3oM CTaHOBUTCS SCHO, UTO aJeKBAaTHOE
MOTPeOHOCTSIM KOJIMYECTBO MApTaHIIa B MHIIE OYCHb BAJKHO MPH CHIIOBHIX, PA3BUBAIOIINX (PH3MUCCKUX HArpy3Kax,
0COOCHHO y FOHOIICH.

ConeprkaHre Maprasiia B Msce, peioe, IPOIyKTaX MOPS, MOJIOYHBIX IPOIYKTaX, SHIaX HEBBICOKO, TOT/Ia KaK 3JIaKOBEIC,
0000BBIE, *

ConeprxaHne XpoMa B OpraHu3Me B3pOCIIOT0 YeJIOBeKa MEHBIIIE, YeM MHOTHX APYTHX MHKPO3JIEMEHTOB, M COCTABIISET
sums 6-12 Mr. 3HaunTeNbHOE (10 2 MT) KOJIMYECTBO XpOMa CKOHIIEHTPHUPOBAHO B KOXKE, a TAKOKe B KOCTAX M MbImIax. C
BO3PACTOM COJIEpXKAHUE XpPOMa B OPraHU3ME B OTIHMUHE OT IPYTUX MUKPOIIEMEHTOB IIPOrPECCHBHO CHHUKACTCSL.

XpoM y4acTBYeT B pETYJIALUH YTIEBOAHOTO U JIMITUAHOTO 0OMeHa, B MOIEPKAHUK HOPMAJIBbHOM TOJIEPaHTHOCTH K
TJIFOKO3€. 3aMeTHA ero PoJib B PEryLIMU MeTabonn3Ma XollecTepiHa. BBeeHue xpoma mareHTaM B psijie ciydaes
BBI3BIBACT BBIPAXKCHHOE CHIDKEHHE YPOBHS XOJIECTEPUHA B KPOBH.

XpoM SBIIETCSI aKTUBATOPOM psifia hepMeHTOB (POochOTIIOKOMYTa3bl, TPUIICHHA | Jp.). OUYeHBb BRICOKOE COACPIKAHIE
Xpoma 00HApPYKEHO B HEKOTOPHIX HYKIICO-TIPOTEHIHBIX (PPAKIUAX, OJHAKO POJIE XpoMa B MEeTabOIN3Me HYKICHHOBBIX
KHCJIOT OCTAeTCsI HEsICHOM.

XpoM comepKUTCS B MPOAYKTaX MUTAHKS B JOBOJBFHO HU3KUX KOHIICHTpalusaX. [Ipy 0OBIMHOM CMEIIaHHOM IMUTAHUH OH
MOCTYTIACT B OPTaHU3M B KOJHUYECTBE, JIUIITh HE3HAYUTEIFHO MPEBHIIIAIOIIEM HIDKHIOIO TPAHUIY (PU3UOTIOTHUCCKON
MOTPeOHOCTH B3POCIBIX JIFOACH B TaHHOM MHKpo3ieMeHTe. [Ipu HecOamaHCHPOBaHHOM MOCTPOCHUH MHIIECBEIX PALHOHOB,
0/IHOOOPa3HOM IHUTAaHUH JOBOJIEHO OBICTPO BO3HHKAET OTHOCHUTENIFHAS HEAOCTATOUYHOCTE XpoMa. C MpOoAyKTaMH MHUTAaHUS
yenoBek noikeH noydats 200-250 Mxr xpoma B cyTku. CollepikaHre XpoMa HauOoJjiee BbI-COKO B TOBSDKbEH NIEUEHH, B
Msice, ITHIle, 3epHOO00OBBIX, MIEPIOBOH KpyIie, pkaHoU 000itHON Myke. Hanbomnee BhICOKOH OMOIOTHYECKOH aKTUBHOCTHIO
XpOMa OTIMYAIOTCA NEKapCKUe APOXOKH, TeYeHb, MIICHUIHAs MyKa Ipy0oro moMora.
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HapaBHe ¢ IUHKOM, MapraHIieM, MeIbIO U JKEJIE30M XPOM SIBIISCTCSA EHHEHIIINM MUKPO3JIEMEHTOM B IIUTAHUH
CIIOPTCMEHOB NP ATUTEIBHBIX a3POOHBIX Ha-IPy3KaX, KOTAa POJIb YIJIEBOIOB U )KUPOB B IHEPTO0OECIICUEHUH OpraHn3Ma
cyme-

TBEHHO BO3PACTaeT, 0OCOOCHHO B COPEBHOBATENIBHBIN MEPHO.

B oprannsme B3pocnoro yenoseka conepxurcsa 20-50 Mr fioga, u3 KOTOPEIX OKOJIO 8 MI' CKOHIICHTPHPOBAHO B
LIUTOBHIHOI kenese. Mox, conepaimiics B BOJE M MHU-IIEBBIX IPOIYKTAX B BUJIE HEOPTAHUYECKHX HOTHIOB, GHICTPO
BCachIBaeTCs B KHILICYHHKE.

Mo — eIMHCTBEHHBIH U3 M3BECTHBIX B HACTOAIIEE BPEMs MUKPOAJIEMEHTOB, HIPAIOIIMX aKTHBHYIO POJIb B GHOCHHTE3E
ropMoHoOB. OH y4acTByeT B 00pa3oBaHNH TOPMOHA IIMTOBUIHON kesie3bl — THpoKcHHA. [1o 90% 1mpKynupyroniero B
KPOBH OPraHMYECKOT0 HOa MPUXOJUTCS Ha OO THPOKCHHA. DTOT TOPMOH KOHTPOJIHUPYET COCTOSTHUE SHEPT€THYECKOTO
o0MeHa, MHTEHCHBHOCTH OCHOBHOTO 0OMEHA M yPOBEHb TEIUIONPOAYKIMK. OH aKTHBHO BO3/ICHCTBYET Ha (PU3NIECKOE
TICUXWYECKOe Pa3BUTHE, TU((HEepeHINPOBKY U CO3peBaHNE TKaHEH, y4acTBYET B PErysiuy (pyHKINOHAIBHOTO COCTOSHHMS
LEHTPAJILHOX HEPBHON CHCTEMBI 1 SMOLIMOHAIBHOTO TOHYCA YeJIOBEKa, BIMACT Ha ACATEIBHOCTh CEPACIHO-COCYAUCTON
CUCTEMBI U NIeYeHU. TUPOKCUH B3aUMOJEUCTBYET C APYTUMH XKeJle3aMU BHYTPEHHEH CEeKpeluH (B
0COOEHHOCTH C THIIO(H30M U MOJIOBBIMH JKEJIE3aMH ), OKa3bIBa€T BBIPAXKCHHOE BIIMSIHUE HAa BOJHO-COJIEBOI 00MEH, 00MeH
0€JIKOB, JIUITUIOB U YTIIEBOAOB, YCHINBAs MeTabOINUECKUE IIPOLIECCHl B OPTaHU3ME.

HenocTtarouHocTs #oza y 4eIoBeka MPUBOIUT K PA3BUTHIO YHIEMHUUECKOTO 3003, UTO CBUIETENECTBYET O HAPYIICHUN
CHHTE3a THPOKCHHA M YTHETCHUH (PYHKIIUH ITUTOBUIHOM KeJe3bl. DTO 3a00IeBaHIE NMEET THIIUIHO SHICMHUYIECKHIN
XapakTep ¥ BO3HUKACT JIUIIb B TEX MECTHOCTSX (0MO-re0XNMMHYIECKNX MPOBUHINSX), TIE COJECpP)KaHKE Hola B IOUBE, BOJIC
MECTHBIX IHIIEBBIX MIPOIYKTaX 3aMETHO CHIDKEHO.

[To naHHBIM OTAENBHBIX UCCIIEIOBaHNH, BOSHUKHOBEHHE 3a00JICBaHM CBSI3aHO C YPOBHEM COJIEPKAHHA B TIOYBE U
MECTHBIX IHIIEBBIX ITPOIYKTaX MapraHua, ¢Topa, KodanbTa U IPyruX MUKpPOdJIEMEHTOB, a TakKe Kalblusd U docdopa.
Bornbioe 3HaueHne B pacipoCTpaHeHUH 3002 IMEIOT 00IIasi HEIOJIHOLEHHOCTh MUTAHHUS U HE-JJOCTaTOYHOCTH B IIMIIIEBOM
patmoHe Oelka, Kupa u Jp.

B paifonax #omHOM HEIOCTaTOYHOCTH YHIEMHYECKUM 3000M B HAUOOJBIIECH CTETIEHH MOPAXKAIOTCSA AETH IIKOJIBEHOTO
BO3pacTa, FOHOIIH U AEBYIIKH B IIEPHO/] IIOJIOBOI'O CO3PEBAHUSA, Y KOTOPBIX MPOUCXOAUT IEPECTPOIKa SHIOKPHHHON
CHUCTEMBI.

B coBpeMeHHBIX COIMATFHO-3KOHOMUYECKHUX YCIOBHSX, KOTIa IPUMEHEHHE CII0KHBIX, IOPOTUX MUHEPAIHHBIX
yRnoOpeHui, coiepKaIuX MUKPOAJIEMEHTHI U H07] B TOM YHCIIe, pe3KO CHIKEHO, YIajo M coiepkaHue ioa B MpoayKTax
MIUTaHMS, OCOOEHHO B KOHTUHEHTAJIbHBIX PETHOHAX.

Wox pacnipocTpaseH B pupoie HepaBHOMEpHO. HanGobliye ero KoIH4ecTBa CKOHIEHTPHPOBAHBI B MOPCKOIT BOJIE, B
BO3JIyX€e U IMOYBE IIPUMOPCKUX PAaHOHOB, I'/le U OTMEYaeTcs HanboJiee BEICOKOE COJIep)KaHHUe H0/1a B MECTHBIX PACTUTEIBHBIX
IIPOJyKTaX (3epHOBEIE, OBOIIH, KapTodeib, GPYKTHI) U B IPOAYKTAX HKUBOTHOTO IMPOUCXOXKICHNUS (MSICO, MOJIOKO, stiia). [1o
Mepe yIaJICHHsI OT MOpsI CoJiep)KaHKe Ho/la BO BHEITHEH cpeJie TOCTENICHHO CHIKaeTcs. HanMeHbIInM cofiepskaHneM Hoja
BO BHEIIIHEH cpejie OTINYAIOTCS TOPHBIC paifOHBI, ITIe BOAA, II0YBA, BO3ILYX U MECTHBIC ITHIIEBbIC IPOAYKTHI KpaiHe
obemHeHs! HogoM. dusnonoruueckas moTpedHocTh B foge cocranuseT 100-150 MKT B CyTKH.

Copneprxanue HoJa B OMHUX U T€X XK€ MPOAYKTaX 3HAUUTEIBHO KOJIeOIeTCS B 3aBUCUMOCTH OT €T0 KOHIICHTPALUH B TI0UBE
Y BOJIC B JAHHOW MECTHOCTH. VICKITIOUNTENBHO BBICOKO COJIEpKaHue oa B MOpckuX Bogopocisax (10 160-800 mr/100 r B
cyxoit namuHapun, 200-220 mr/100 r B cyxoii MOpcKo#i KamycTe). bombioe konngecTBo Hoa 0OHapyKeHO B MOPCKOM phIOe
u poaykrax Mopsa. ConeprxaHue Hoaa B Msice, MOJOYHBIX IPOTYKTaX COCTABIIIET B cpeiHeM oKkouo 7-16 mkr/100 T
CbEZ0OHOM YacTH.

XpaHeHue U KyTuHapHas 00pad0TKa MHUIICBHIX MPOAYKTOB BEAYT K 3HAYUTEIHHBIM MOTEpsM (10 65%) fiona. [Ipu
HCTIOJIB30BaHUH HOIUPOBAHHOM COJM JUISI IPUTOTOBIICHHS OJIFO]] IIOTEPH MIPH TEIUIOBOI 00padoTke coctaBisrotr 22-60%.

duznonornueckas posis Gropa 3HAUNTEIHHA B KOCTE00pa30BaHUHU M Iporieccax (POpMUPOBAHUS JCHTHHA U 3yOHOM
smanu. Jloctatounoe noTpebieHe 9enoBekoM (hTopa HeoOX0IUMO JUIs IPEOTBPAILCHNS Kapreca 3yOOB U OCTEOI0-po3a.
®dTop HEpaBHOMEPHO pacipe/ielicH B oprann3Me. Ero koHmeHTpanus B 3ydax cocraniser 246-560 mr/kr, B koctax — 200-
490 mr/kr, a B MBIIIIax He mpeBbimaet 2-3 Mr/kr. @Top urpaer Takke BaKHYIO POJIb B KOCTE0OPa30BaHUH U HOPMaIU3yeT
dochopro-KanpueBoIi 00MeH. C BO3PACTOM KOJIMYESCTBO (PTOpa B OpraHu3Me (IJIaBHBIM 00pa3oM B KOCTSIX)
yBennuuBaercs. OTioxkeHue Gropa B 3yOHOH IMasI MPOUCXOAUT B OCHOBHOM B JETCKOM BO3pacTe B Ipoliecce
(hOpMHUPOBaHUS U POCTA TIOCTOSIHHBIX 3y0OB.

CyTouHas TOTpeOHOCTH BO (pTOpe TOUHO HE yCTaHOBIEHA. 7 opraHu3Ma B paBHOM Mepe HeOnaronpusaTHBI Kak H30BITOK,
TaK M HEJJOCTATOK NOCTYIUICHUs ropa, onTuMyM norpediieHnst propa oueHb orpannyeH. M30bITOYHOE MOCTYIICHUE B
opranus3M (Topa BBI3BIBACT pa3BUTHE (DIF0OPO3a, IPOSBIAIONIErOCs KParr4aTocThio 3yOHO0i smanu. dmoopos —
SHJIEMUYECcKOe 3a00JIeBaHNe, BO3HUKAIOIIEE B TEX MECTHOCTSIX, I'/Ie coJiepKaHue (hTopa B BOJIE MPEBBIIIACT 2 MI/II.
Conepxanue GpTopa B TaKOH BOJIE MOKET OBITh YMEHBIICHO C TIOMOIIBI0 0c000i1 00pabOoTKN BOABI B HOHOOOMEHHHKAX,
obecrieunBaronieil ee pedpropuposanue. HegocrarouHoe nocryruieHue Gpropa B OpraHu3M IIPUBOIUT K TOPAXKEHHIO 3y00B,
BBIpa)KafoLIEMyCsl B HHTEHCHUBHOM pa3BUTHH 3yOHOTO KapHeca.

KobanbT — 011H 13 Ba)KHEHIINX MUKPO3JIEMEHTOB, YJacTBYIOIIUX B KpoBeTBOpeHnH. OH 331€HiCTBOBAH B IIPOILIECCAX
00pa30BaHUs SPUTPOIUTOB U FeMOTTIO0MHA M TAKUM 00pa3oM CTUMYJIHPYET KpoBeTBopeHHe. KoOabT sBISETCSI OCHOBHBIM
HCXOJHBIM MaTePHAaJOM IIPH SHAOT€HHOM CHHTE3€ B opraHu3Me ButamuHa B12 B HanboipiemM konudecTBe KOOANbT
COJICPIKUTCS B IOJDKEINTY JOYHOM skenese. [To-BuauMomy, OH CBs3aH ¢ (yHKIMEH 9TOH xKele3bl U y4acTBYeT B 00pa3oBaHUU
HHCYJHHA. Y JOBJIETBOPEHHUE MOTPEOHOCTH OpraHu3Ma B BUTaMuHe B 12 mpoucxoaut Hapsaay ¢ MOCTYINICHHEM €T0 B COCTaBe
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UK llIe U 32 CUET CHHTEe3a KMIISYHOH MUKpO(DIOpoii 13 KOOaJIbTa, TaKXkKe MocTynarolero ¢ numeil. Kobdanbt o

CPaBHEHHIO C APYTUMHU

Ko0OanbT pacnpocTpaHeH B MPUPOIHBIX MUIIEBBIX MPOIYKTaX B HEOOJIBIIUX KOJIMYECTBAX, OJHAKO [IPU CMEIIaHHOM
palroHe MUTaHKs ero 0Ka3bIBaeTCs JOCTATOYHO, YTOOBI yJOBIETBOPUTH MOTPEOHOCTh OpraHu3Ma. DTOT MUKPOAJIEMEHT
COJICPIKUTCS B BOJIE (peUHasi, 03epHasi, MOPCKasi), B MOPCKUX PAaCTEHUSX, B OpraHU3Me PbIO U )KUBOTHBIX. [ToTpeOHOCTD
opraHu3Ma B Ko0anbTe emle He ycTaHoBleHa (opueHTupoBodHO 100-200 MKT/CyT).

Buonorndeckas poiis HUKEIS BRISICHEHA HEJOCTATOYHO. B ero OMoIormdeckoM ASHCTBHH OTMEYAETCsI MHOTO OOIIEro ¢
KOOaJhbTOM B OTHOIICHHH CTHMYJIMPOBAHHS MIPOIIECCOB KPOBETBOpEHU. HUKeNb comepkutcst B OONBIIAX KOIHICCTBAX B
PaCTUTENBHBIX TPOJIYKTAX, MPOU3PACTAOIIMX HA MOYBAX «HUKEJIEBBIX» PAiOHOB, B MOPCKOM, PEUHOI U 03epHO# BOJIE, B
OpraHr3Me Ha3eMHBIX U OOJBITUHCTBA MOPCKHX JKHUBOTHBIX M PI0. OCOOCHHO MHOTO €T0 B MIEUCHH, MOHKETYI0THOH xKelese
u runouze. [TIoTpeOHOCTE B HUKEIE HE YCTAaHOBJICHA.

OCHOBHOE OMOJIOTHYECKOE 3HAUCHUE CTPOHIIHS 3aKITF0YAeTCs B IOCTPOCHUH KOCTHBIX TKaHEH, B KOTOPHIX €ro
conepxxanue coctapisieT 0,024% B nepecdere Ha 3071y

Tufiagu 7. Codeposteine, Memaio M¥ecnie Sopaiinemroms B INMBSNTOCTNS S MREKU 8 JINTEIL NI SETHECTIRGT

Faruenerins Merricadey MINBCK T PR INTTAITRI
Kavmsunii (Caj Boabyanenne HepENEIX W MBWCHBIY KICTOK, COCPTREANHE KPORH, AKTHEALHA
thepMenToR, CTPONTEARHBIN MaTepHan Ana has ¥ KocTel
3 | Pochop (Fy Cocrasiu 1acTh GOraThy mepriel docdopHix cocMACHI, HYKISHIOBLY KICTOT,
3 CTRONTERBIRIE MaTEPHAN A0A kooTeH, IYBOE, KIeTOR
é Blarnmii (M) | AxTieauma deepaenTos, ooy BICHIE HEDBOE M MBILI
; Harpuii (MNa) Pery s ocMOTHYECKOTO MARTCHIE, AKTHEALHA depyEHToR
= | Kawn (K) Perynfiitis 0CMOTHUECKONSG RARICHILA, BOOBYAICHNE HEPRMEIY H METINEMHON KACTON,
AKTHEAUNA (PEPAENHTOR, CHNTEI KOANATEHA
Xaop (Cl) Pery isitnn ooMoTiHYECKOTo NANICHHA, O0PASDEIHAE K0T KeIY L04I0r0 coKa
Kencwo (Fed COCTARHAR YACTh FEMOTAGGIHE W MIOTACGHHA, PANG BEPMENTON: TpaHCTOpT KACAOpOLA
= | Haa ) COCTARIRA *HICTL FOPNONOE NHTORIAHGH #MeREsh
E Drop (F) MpeaoTapaiiienie kapseca wybor
# | Meae (Cu) COcTanias 4acth Denkon kpoen u praa diepueHTon |
E i
i‘ Llsissi { Znj AKTHIETOP (epMcHToR ;
= | Mapraneu (Mn) | CocTanhas *ketn (hepMeimon 1 ckeneTa |
Kotanst (Co) | Cocrammas waets swrasena B spuTpoaimen
Cockey o e  opeTLINE Hek taniant o ST HpouAIRD; "w“ i
1000-1500 r, 99 % & kocrax u JyGax, | Momoko, s0a0UHLE MPOAYKTE, OBMIH, OpPCXe, 0.8-1.0r
| % b cuofoamoil bopMe dipyrre
S00-800 r, &0 % p cxeneTe Moaoxn, moaoqHLe IROYKTH, MAco, pufa, AR, 1L2r
opexn, Gobope
20-30 r, 30 % ncreneTe Feaesibie OB KAPTOPeh, opexn, Dobome, (gyKrsl 04-0.5r
T0=100 r, 60 % BO EHCKACTOMIN MoBageHian ook, KOPIEHLIE BPOIYKTH, Konbacs, 451
HHAKOCTH cHp
150 r, 30 % 80 BHyTpHKneTodHod Oreonus, KapTodeenn, opexd, Gobonne, dpyKTa 35r
MUAKOCTHE
BO-100 £, 90 % no moyrpuineroenoit | [TopapeHHAY CoAb, KONHCHBIE NPOOYETM, KOAGICH, 57r
RHARDCTI § W
4-5 1, 69 % 0 remoracGume u Tleses, MAco, ARLA, PEAMBE TPOIYETH, Gobobme, 1018 wr
MU oG e AVE, WHIHHAT, MHRHEE JPORKN
10-15 ur, 99 % o oorromtiod ketese | Mopoxas peiba, Monexo, AOIHpOBaKHAR cToNomA ootk | 100-200 smer
2-3 1, # T ® ckeneTe PACTHTCALNLIE PGIYKTH, a1, NHTLERIN BOIA 24 wr
BO-100 wr, 45 % o menouax, 20 % 0 | Puba, afua, kaprodens, opexn, bobosse 2 wr
nevenn, X % 6 ckeaeTe
1-2 v, 80 %6 B apaTpOoITAX Tomsminea. nerens, ropox, xaelHhe 11aKd 10-15 mr
10-40 wr. Pacnpeneaen o ckeneTe, Menens, xachnbie z1akm, con, dpyiru, Gobonue, S=10 sar
NESeii, SETE3RN i IIP'!.l MAX OpraHax IMEHAT
1-2 sr. PacITpencieH 8 (OuESN | Tlesehs, opexd, onONM, HEYKTE. APHKH 1002040 makr
ApPYIHE ORTANAX

MULLIEEBAA N BUOJNTIOM'MYECKASA LLEHHOCTb OBOLLEW, 3ENIEHW, KOPEHBEB, TPAB, ®PYKTOB U Arog

OBoLwn, PpyKTbl U Arofbl UMEHOT UCKIIYNTENBHO 6onblLoe 3HaYeHne B NuTaHun. [edmumT aToM YyacTu paumnoHa
— caMasi pacnpocTpaHeHHas owmnbka nuTaHns, NpMBoAsiLLast K CEPbe3HbIM OTpULATENbHbIM NOCIEACTBUSM.
MMmmyHoaedmumT, MHEKLMOHHbIE BONE3HW, NPOSsIBIIEHME HEraTMBa HacnegCTBEHHOCTU U Apyrue 6eabl MOXHO
NpeaoTBpaTUTb UMK B 3HAYUTENBHOM Mepe 0cnabuTtb, eCrnv NOHMMaTb POSib BUTAMUHONOOOOHbIX haKTOPOB,
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OMONOrMYecKkn akTUBHbIX BELLIECTB BOOOLLIE, MAKPO-N MUKPOINIEMEHTOB B MUTAaHMM YeNoBeKa Npu ero agantauum
K peanbHon cpege obutaHus.

OBoLwwwm 1 Nnoapl OTHOCATCS K TaKUM NPOAYKTaM, KOTOPbl€ B HAMMEHbLLEN CTENEHN MOXHO 3aMEHUTb KaKMMU-
nmbo opyrumMum NULLIEBLIMM NpoayKTamu. 3HadeHne OBOLLIEN M NITOAOB Kak NPpOAYKTOB NMUTAHUS 3aK/i04aeTcs B
TOM, YTO OHM ABNSAOTCH OCHOBHbIMU NOCTABLLMKAMWN: BATAMUHOB, NMEKTUHOBLIX BOJTOKOH M aKTUBHOWM KNETYaTKu,
MUHepasnbHbIX 3NIEMEHTOB LLENMOYHOr0 XapakTepa, OpraHU4eCcKMx KUCNOT U YrNeBOAOB.

K BaXxHbIM (hU3MONOrM4ecknMm CBOMCTBaM OBOLLEW M NMOAOB CriefyeT OTHECTU UX BNusSiHWE Ha paboTty
nuLeBapuTenbHbIX xeres. KpoMme Toro, OHM HOPManuayoT XU3HeAeATEeNbHOCTb NONE3HOM KULLEYHON
MUKPOMOpPbI, CHXKAKT UHTEHCUBHOCTb MHUMOCTHBIX MPOLIECCOB, MOBbLILLAIOT MOTOPHYIO OYHKLIMIO Xenyaka v
KMLLEYHMKA, YCUNNBAIOT NEPUCTaNbTUKY U TakMm 0Opa3om yny4dllatoT ONOPOXHAEMOCTb KulevHuKa. bonbLlioe
3HaveHue OBOLUM M NOoAbl UMEIOT A8 NoAAepXKaHUSA KUCMNOTHO-LLENOYHOro paBHOBECUS B OpraHnusme 1
npegynpexaeHns aumgoTndecknx casuroB. OHKM cogepxaT cbanaHCUpoBaHHbIA aKTUBHbIW KOMMIEKC
MUHepanbHbIX BELLECTB, NPOSBASOLNX B OpraHM3Me oLlernadmBatoLlee encTeume.

Bronornyecknii coctae oBoLLen, PPYKTOB 1 3eneHn YpesBbldariHo 6orat. OHM cogepxaT BCe KU3HEHHO
Ba)XXHbl€ KOMMOHEHTbI MUTaHUS.

YrneBopabl. CopepxaHuve yrnesonoB B 6onbLUel YacTu OBOLLEN He NpeBbIaeT 5%, 0gHaKo B HEKOTOPLIX 13
HUX, Hanpumep B KapTogene, konmyecTso yrnesonos gocturaeT 20%, B 3eneHoM ropowke — 13% un 1. 4. B
OCHOBHOM YrreBofbl B OBOLLIAX NPeACTaBreHbl KpaxmMarnoM 1 B MEHbLUEN CTENEHN caxapamu, 3a UCKITHOYEHNEM
CBEKITbl 1 MOPKOBMU, B KOTOPbIX NpeobnapatoT caxapa. PpykTel Oorave yrnesogamm, Yem oBoLM (B CPELHEM OHM
copepxat 10% yrnesoaos).

C a x a p a (rnoko3a, hpykTo3a, caxaposa) Hambonee NonHo npeacTaBreHbl BO pykTax. OcobeHHOCTbIO
CaxaposB nnoaoB 1 0BOLLEN ABMASIETCH 3HaYMTENbHOE coaepxaHne pykTosbl. B oBolax caxapa Takke
npencTaBreHbl B TpeX Bugax — rnioko3a, pykrosa n caxaposa. Hanbonbluee konuyectso Caxapos
cogepxutcs B MmopkoBu (7,0%), ceekrne (9,0%), apbysax (8,7%) n apiHax (9,0%). B octanbHbIx oBowax Caxapos
Marno. B mopkoBu, cBekrne u gbiHe npeobnagaeT caxaposa. MckniountensHo 6oratbiM MICTOYHUKOM (OPYKTOS3bI
ABnNsoTCA apbyabl.

KrneTu4aTKa Wwupoko npeacraBneHa B oBoLwax u dppykrax (1-2%). OCobeHHO MHOro KreTyaTku B sirogax
(3-5%). KnetyaTka, kak n3BeCTHO, OTHOCUTCSH K TpyAHOnepeBaprBaemMbiM BewectBaMm. OBoLwm u ppyKTbl
(kapTodhenb, kanycTa, 10MnoKM, NEPCUKN 1 ApP.) ABMASIOTCS MCTOYHUKOM NMPEUMYLLECTBEHHO HEXHOWM KINeTYaTKu,
KOTOpas pacllennseTcs U 4OCTaTOYHO NOMHO yCBauBaeTCs.

B cBeTe coBpeMeHHbIX Hay4HbIX NPeACTaBneHUn KneTyaTka OBOLLEN U NIOA0B paccMaTpuBaeTCs Kak
BELLLECTBO, CNOCOOCTBYIOLLEE BLIBEAEHNIO M3 OPraHn3Ma X0necTeprHa, a Takke oka3blBatoLee HopManuayoLlee
OEenCcTBME Ha XKU3HeOeATEeNbHOCTb NOME3HON KNLWEYHOW MUKPOMNopsbI.

MNMekTMHOBbLIE BewecTBa. B oBowax 1 ypykTax NEKTMHOBLIE BELLECTBA NpeAcTaBreHbl B BUAE NPOTOMNEKTUHA
— NIIOTHOrO, HEPACTBOPMUMOrO BELLECTBA, COAepKaLLerocs B KNeTOYHbIX CTEHKaXx, 1 NeKTUHa — pacTBOPUMOro
BELLECTBa, HaXoasLLEerocsi B KNeTo4HOM coke. [NMpoTONEKTMH Npy pacLLEneHNN MOXET CMY>XUTb MCTOYHUKOM
nekTuHa. PacwenneHne npoTonekTuHa NpoMcXoauT No4 BNMsHUEM pepMeHTa Npo-TOMEKTUHA3bI, a TaKkKe Npu
KnnsyeHmmn. XKecTKOCTb He3penbix NNogoB 00bACHAETCA 3HAaYNTENBbHbIM COAEPXXaHMEM B HUX NPOTOMEKTUHA; B
npoLecce co3peBaHns NPOTONEKTUH pacLLennseTcs, nnogbl CTaHOBATCA MArye u oboralaoTcsi NEKTMHOM.
3penbie 0BOLLM 1 OPYKTbI 3HAUMTENBHO Goraye NEKTUHOM, Yem He3pernble. [1pyn HarpeBaHun NNoAoB
NMPOTONEKTMH TaKkKe pacLLennseTcs ¢ 0CBOOOXAEHMEM MEKTUHA, NOITOMY 3aneyeHHbIe NNnoapl, Hanpumep
neyeHble A6MoOKK, boraye NEKTUHOM, YEM ChIpble.

CopepxaHue nekTnHa B oBoLlax u nnogax (r Ha 100 r cbego6HOM YacT NPoAYyKTa):

ABpPUKOCHI ................ 4,0-7,1 ABGNOKM ... 1,6-5,6
12,4 Pepguc.................... 10,3-10,9
CBEeKMA.....cccevvueennnnns 4,8-7,2
MOPKOBb .......cceeee 2,4-4,8

MoXHO 3aMeTuTb, YTO Hanbonee Goratbl NEKTMHOM anesnibCUHbI, BULLIHA U peauc.

MuHepanbHble anemMeHTbl. OBoLWM ¥ Nroabl — GoraTbii UCTOYHUK Pa3NMYHbIX MUHEParbHbLIX CONEeRn: Kanus,
KanbLms, marHua, gocdopa, xenesa n ap. ConeBon coctaB 0BOLWEN U (PPYKTOB XapaKTepM3yeTesi LEeNToYHON
peakumeit. B cBSI3n C 3TUM OHM UrPatoT BaXKHYIO pOfb B NOAAEPXKAHUN KUCTTOTHO-LLENOYHOTO COCTOSHUSA
opraHmama. OBOLLM M NNoAbl ABMSAIOTCS OCHOBHBbIMW NOCTABLUMKAMM Kamnus 1 xernesa, YTo NnpuaaeT UM BaKHOe
3HayeHne B MnHepansHom obecnevyeHun opraHusma.

Bbicokum cogepxaHuem kanust otnudaetcs kaptodens (568 mr B 100 r cbegobHom YacTn), 3a CHET KOTOPOro
n obecneunaeTca NoTpebHOCTb opraHmama B kanum (2500-5000 mr). OueHb MHOrO Kanusi B Cyxux pykTax.
Hanpwumep, B kypare (cyxme abpukochl) cogepxuTcsa 1717 mr kanusa Ha 100 r cbego6HOM YacTn, B YepHOCNMBeE
— 864 wmr, B n3tome — 860 mr u 1. 4. XKenesom 6oratsbl abpukochkl, avBa, rpylun, cnvebl, A610k1, AbiHA 1 ap. B
3HaYMTENbHOM KONMYECTBE Xere3o CoAepuTcsa B 6enokovaHHOM KanycTe, MOPKOBMW, anefbCUHax, YepeLuHe.

>Keneso oBoLeln 1 pyKTOB XOPOLLO YCBanBaeTCsl U Hanbonee NofnHo MCNomb3yeTcsi B OpraHu3Me.
Ob6bAcHseTCH 3TO NPUCYTCTBUEM B OBOLLAX U (PPYKTaX acCKOPOMHOBOW KUCIOTbI U OPYINX BELLECTB.
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ButamuHbl. B obecneveHny BUTaMMHHOM NONMHOLEHHOCTU NUTAHUS U YOOBMNETBOPEHUN NOTPEBGHOCTH
opraHmama B BUTaMMHaxX OBOLLM U MMOA4bI 3aHUMaT OAHO 13 nepBbix MecT. OHu cogepxaT BuTamuH C, P-
aKTMBHbIE BELLEeCTBa, KAapOTUH (MpoBUTaMuH A) 1 NOYTK BCO rpynny BuTammnHoB B. OcobeHHO BaxHOe 3HayeHne
NMEIOT OBOLLUM U (PPYKTbI Kak nocTaBLymku ButammHoB C, P n kapotuHa. MoxHO cuntatb, 4To obecneyeHmne
opraHmama 9TMMM BUTaMMHaMUN MPOUCXOAMNT UCKITYNTENBHO 3a CYET OBOLLEN N (DPYKTOB.

BaxHenwmm 13 BuTamMmnHOB, COAEPKaLLMXCH B OBOLLax 1 dpykTax, ssnaetca sutamuH C. Beicokum
copepxaHmem BuTamuHa C nM3BeCTHbI LLUMMOBHUK, YepHasi CMOpoanHa, untpycosble 1 ap. OgHako obecneveHne
opraHusma sutammHom C npo-

NCXOOUT B OCHOBHOM 3a cYeT 0ObIYHbIX, MOBCEOHEBHO NOTPEONAEMbIX OBOLLEN U NIIOJ0B — KapTodens,
KanycTbl, OrOPOJHON 3eneHwn, nyka v ap.

Caexue oBoLm, OpyKThl, AroAbl OTNMYatoTca Hanbonee BbICOKUM coaepxaHuem ButammHa C. Tak, B 100 1
KapTodens HenocpeacTBEHHO nocre cbopa coagepxutca 25 mr ButamuHa C, a aumon — Bcero okorio 10 mr.
Hespenble nnoapl, kak n nepespenbsle, cogepxat MeHbLle ButammHa C.

OBowwm 1 hpyKTbl CHabXaT opraHMam BuTammHoM P (unu P-akTuBHbIMYM BelwecTBamun). B Guonormyeckom
OencTBUM P-akTUBHbIX BeLLeCcTB MHOro obuero ¢ genctenem ButammHa C. OTMeyveH cuHeprusm, T. e. B3anMHoe
ycuneHue OencTBust Npy COBMECTHOM MPUMEHEHUN 3TUX BUTAMUHOB.

TpeTbnM MO 3HAYMMOCTU BUTAMMHOM, MOCTaBMASEMbIM MPEUMYLLECTBEHHO OBOLLAMU U PpyKTaMu, SBNSETCA
BUTamMuH A B Buae NpoBUTaMuHa kapoTuHa. CornacHo COBPEMEHHbIM Hay4HbIM AaHHbIM, KAPOTUH Urpaet
CaMOCTOSITENbHYK BaXKHYH0 porb B OYHKLUMM HaAMOYEYHNKOB U B 0Opa3oBaHMM ropMoHa Kopbl HaAMO4YeYHMKOB.
MHoro kapoTuHa cogepxuTcsa B MopkoBu (9 Mr Ha 100 r npoaykTa). 3TO KONNMYECTBO NPEBLILLAET CYTOYHYIO
HOPMY KapOTWHa Ansi YenoBeka. 3HAYNTENbLHO COAEPXKaHWe KapoTnHa B noMuaopax, abpukocax, fyke, 3erieHoOM
rOpoLLKe N ApYrnx pacTUTENbHbIX NPOAYKTaX, OKPALLEHHbIX B OpaHXXeBbli U 3eMeHbIi LIBET.

B oBowax n dpykTax cogepxatcsa n apyrme sutamunbl: Br B2, PP, K, nHoant, xonuH n ap. OBowwu, ocobeHHO
NNCTOBbIE, ABMAIOTCH MCTOYHUKOM honaumHa, y4acTByloLEero B KpoBeTBopeHun. [Notpebnexve osoLuer B
CbIpOM BuAe no3sornsieT Hanbonee NOMHO yaOBNETBOPUTbL NOTPEBHOCTL OpraHn3ma B BUTaMmUHaX.

OpraHuyeckue KucnoThbl. BaxHelllasa coctaBHas YacTb PPYKTOB U Arof, a Takke HeKOTOPbIX OBOLLEN
(TomaThbl, WaBenb 1 Ap.) — OpraHU4eckue KUCIoTbl, KOTOPbIE HE TONbKO MMEKT BKYCOBOE 3HaYEHME, HO 1
y4acTBYIOT B HEKOTOPbIX NpoLeccax obMeHa BelecTB 1 B npoueccax nuwesapeHns. OpraHmyeckne KUCnoThbl
CcnocobCTBYIOT oLenavymMBaHmnio opraHnamMa. Bknoyas 6onbLioe KonnyecTBo WeNOYHbIX KOMMOHEHTOB, OHU B
npoLiecce npespaLleHnii B opraHuame okucnstotes ao yrnekmcnotbl (CO2) un Boabl (H20) 1 octaBnsioT B
opraHusme 3HauuTerNbHbIN 3anac LWenoYHbIX akBnBaneHToB. OpraHuyeckne KUCNOoThbl OKa3blBaloT BMSHUE HA
npoLecchl NULLEBAPEHUS, ABMNSACL CUMNbHBIMW BO3DYAUTENSMU CEKPELIMM NOMXKENYO04YHOM Xenesbl U MOTOPHOM
OYHKUNN KMLLEYHMKA.

OpraHunyeckme KACNOTbI NpeacTaBneHbl BO pykTax B 6onblwom pasHoobpasuu. B nnogax cogepxarcs
rmaBHbIM 06pa3omM A6noYHas, MMMOHHAsA U BUHHAsA KMcnoTbl. Bo dpykTax npeobnagaet s6noyHas kucnota, B
Aarogax — nUmoHHas. Liutpycosble
copepXXaT 3HaYUTENbHOE KONMMYECTBO NIMMOHHON KUCOThI (B TMMOHax — 6-8%). B BuHorpage nmeetcsa BMHHas
kucnota (0,2-0,8%). HebonbLuoe Konm4ecTBO BUHHOW KUCIOTbI COAEPXKNTCS B KPACHOW CMOPOAUHE,
KPbDKOBHWMKE, BpyCHWKe, 3eMnsHuKe, crnvuBax, abpukocax u gp. B HekoTopbix nnogax obHapyxuBaroTcs cneabl
SAHTapHOW, LaBeneBon, MypaBbUHON, 6EH30MHON 1 CanuUMOBOM KNCNOT. SAAHTapHas K1CrnoTa CoaepXnTcs
rmaBHbIM 06pa3oM B He3penbix Mogax, KpbKOBHUKE, CMOPOAMHE, BUHOrpage, canuumnoBas — B 3eMIISTHUKE,
MarnuvHe, BULLHEe, MypaBbMHas — B ManuHe.

Ocob6eHHo crnenyeT 0bpaTuTe BHUMAHWE Ha LLE@BENEBYIO KUCIOTY, C KOTOPOW CBSA3aH psif HebnaronpuaTHbIX
BMUSIHUIA Ha COCTOsIHME opraHmama. Hanbonee 4acto B NULLIEBOM paLMOHe OrpaHMYMBalOTCS OBOLLM M Noabl C
BbICOKMM CcoaepXXaHUeM LaBeneBon KMCnoTbl. K HUM OTHOCATCS WwaBenb, WnnHaT, peBeHb, nHxup. B 100 r
wasens cogepxutca 360 mr waseneson kucnotbl, B 100 r wnmuHata — 320 Mr, peBeHa — 240 Mmr, MHXnpa —
100 mr. LLlaBenesasi kucnota obpasyeT HebnaronpuaTHbIE CBA3U, CNOCOOCTBYHOLNE HAPYLLIEHMIO OOMEHa,
ocobeHHo coneoro. OHa MoxeT 06pa3oBbIBaTbCA B CAMOM OpraHM3me M3 yrineBoAoB, a Takke B npouecce
MeTabonuama ackopbUHOBOM KMCIOTbI. B HEKOTOPOW CTENEHM UCTOYHMKOM LLABENEBOW KUCIOThI ABMSETCS Takon
noBceaHeBHO NoTpebnsembli NPOAYKT, kak ceekna (100 mr B 100 r npoaykTa).

AdmpHble macna. buonornyeckas ponb 1 gusnonornyeckoe s3HavyeHne aupHbIX Maceri, NPUCYTCTBYHOLLMX
B OBOLLax n opykTax, n3ydeHbl HegocTaTtouHo. MNMpexae Bcero, adupHble Macna NnpuaatoT pacTUTENbHbIM
npoayKkTam BKYCOBYHO OKpacky. [JercTBys Ha 0OOHSITENbHbIE LIEHTPbI, 3hMpHbIE Macrna YCUnMBatoT BblaeneHne
NYLLEBAPUTENBHBLIX COKOB 1 TakMM 06pa3oM ynydiiaroT nuwesapeHue. MimetoTca aaHHble 0 BO30yKaaloLLEeM
OencTBMM apoMaTMYEeCKNX BELLLECTB Ha HEPBHYIO cUCTeMY. BecbMa BbipaXXeHO NpUcyTcTBue aUpPHbIX Macen B
YeCHoKe, nyke, anenbcuHax. B anenbcuHax acupHble Macna cocpefoTo4eHbl B OCHOBHOM B KOpKe (Leape);
KONmnyecTBo 3hUPHOro macrna B Heu coctaBnseT 1,2-2,1% oT macchl Koxuubl. B coctas acumpHoro macna
anenbCUHOB BXOOAT UUTpanb, MMHanoon v ap.

OpHako gencreme aMpHbIX Macen Ha OpraHn3M Hermnb3s NPUM3HaTb OAHO3HAYHO GraronpusATHeIM. OBOLLM 1
NMnoAbl C BbICOKMM CoAaepaHneM 3(UPHbIX Macesl OKa3biBaloT pasgpaxarollee JeNCTBUE Ha CEKPETOPHbIN
annapar, cnM3ucTble 060M0YKM N EBapUTENbHOrO TpakTa, NOYKv 1 Ap.

OBolm Kak cTumMynsaTopbl nuweBapeHusi. OHVM 13 BaXKHbIX PU3NOMNOrMYECKNX CBONCTB OBOLLEN
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ABnsieTcs nx Bo3byxaaLee AeNCTBNE HA CEKPETOPHYIO (PYHKLMIO BCEX NULLEBaPUTENbHBIX XXeres, npuyem
OBOLLY COXPAHSAIOT 3Ty CMOCOBHOCTb

1 Npu pasHon chopme 06paboTkn (Cok, Cynbl, Mope). HanbonbLuym COKOrOHHBIM AecTBMEM obragaeT kanycTa,
HavMeHbLIMM — MOPKOBb. OBOLLM PErynUPYIOT XeNyAOYHY CEeKPeLMIo, B CBA3W C YEM MPUMEHEHME Pas3fnyHbIX
coYeTaHui OBOLLEW C APYrMMM NULLEBLIMU NMPOAYKTaMM NO3BONIAET BO3AENCTBOBATL Ha NPOLECChI XKenygo4yHOro
nveBapeHns B HeOOXOAMMOM HanpasneHumn. VI3BeCTHO yrHeTarLLee XenygouHyo CeKpeuuio AeNCTBrNE CbipbiX
Hepa3baBneHHbIX OBOLLHbLIX COKOB — KanyCTHOrO, CBEKOSbHOIOo, kapTodensHoro 1 ap. Cbipor KapTodenbHbIn
COK YCMELUHO UCNONb3yeTCs ANsl CHUKEHUS XeNyA04YHOW CEeKpeLMn U ONA NeYeHns S3BeHHOM DonesHn xernyaka
1 ABeHaaLaTUNepCTHON KULLKN. BO3MOXHO, TepaneBTUYeCKnin 3O eKT Cbiporo kKapToenbHOro coka 3aBnucuT ot
cofep)kallerocst B HEM cornaHuHa, obnagatowero atponuHonogobHbiM gencremem. OBOLLM CTUMYNUPYIOT
XenyeobpasoBaHue. Hanbonbluen akTUBHOCTLIO B 3TOM OTHOLLEHUW BbIAENAOTCSA COKU PeAbKM, penbl U
MOpKOBU. [lencTBUE OBOLLEN Ha XenyeBblAENUTENbHYI (OYHKLMIO U NOCTYNIEHUE Xenyn B
ABEHaaLaTUNepCTHYIO KULLKY BbipaXXeHO B HE3HaunTenbHoM cteneHn. CoveTaHne oBOLLEN C xupammn Hanbonee
3(pPeKTUBHO B OTHOLLEHNN CTUMYNMPOBAHUS Xenyeobpa3oBaHUs 1 NOBbILLEHUS XenveBblaenenusi. OBowm
0Ka3bIBalOT CYLLECTBEHHOE BIIMSHME U Ha CEKPELMIO MOAXENTYA0YHON Kenesbl: LefbHble OBOLLHbIE COKU
YrHETAKT cekpeumto, a pasbaBneHHbie — BO30yXaatoT.

BaxHenLLee CBOMCTBO OBOLLLEN — MX CMOCOBHOCTL NOBbILIATEL YCBOSAEMOCTL 6ENKOB, XXMPOB, YrNEBOAOB.

MpsAHble oBoww. [NpsiHbIE OBOLLM SABNAKTCA HEOOXOANMOM YacTbio 6oMbLIMHCTBA 6o, NCNOMb3yeMbiX B
noBcegHEBHOM NMuTaHuKn. B oTnnMume ot npsiHocTen (cneumit) oHn obnaaatoT BbipaXkeHHOW G1Uonormyeckon
aKTUBHOCTbLIO, coaepxaTt BuTaMuHbl C, B6, kapoTuH, honaumH. 3TOT KOMMNEKC BUTaMUHOB NposiBnseT
Guonorvyeckoe AeNCTBUE Aaxe NPU CPABHUTENBHO HEGOSBLLIOM KONTMYECTBE MNMPSIHbIX OBOLLEN B NMULLLEBOM
paumoHe.

Y k p o n. Cneumdmyecknii apomart ykpona o0ycrnoBnmMBaeTcs NpMcyTCTBUEM B HEM 3¢pMpPHOro Macna,
cofepkallero Takve apoMaTtuyeckue BeLLecTBa, kak de-naHapeH, TEpMUHEH, IMMOHEH, KAPBOH U aHWOSb.
CopepxaHue achmpHOro macna B ykpone gocturaet 2,5%. Kak npunpasa K nuiLe ncnonb3ytoTcs Monoabie
pacTteHus (0o 10 cm BbicoThl). Bonee cTapblie pacTteHus ¢ orpybGeBLUIMM CTEBNEM NPUMEHSIIOT B KA4YEeCTBE
apomaTn4eckomn NPSAHOCTU MPpU CONeHun orypLoB 1 npurotoeneHnn mapunHagos. B 100 r ykpona cogepxuntes 100
Mr ackopbuHOBOM KNCNOTbI. YKeBaHne nocne 0OunbHON XUPHOW MWLM CEMSIH YKpOMa yny4dlliaeT nuLieBapeHne,
CHUMAaET OLLYLLIEHNE TSXKECTU B XKenyake.

MeTpyuwka. B nuctbsax n KopHe NETPYLLKN coaepXmTcs achmpHOe Macro, coobLuiatollee e XxapakTepHbIN
3anax. [NeTpylka ObIBaeT KOpHEBASA U NUCTOBAsE: Y NEPBOW MCMONb3YTCA B NULLY KOPHENSOAbLI U NNCTbS, Y
BTOpPOW — Tonbko NucTes. B 100 r 3eneHn netpyLikm cogepxutcs 1,7 mr [3-kapotuHa 1 150 Mr ackop6GurHoBON
KMCNoTbl. 3eneHb NeTPyLLKN XapakTepusyeTcs BbICOKUM cofepkaHuem xenesa (1,9 mr).

J1y k. PasanuyatoT Heckonbko BMOOB fyKa, UCMOMb3yeMoro B nutaHun. Hanbonee naBecTHbl NyK penyaTbii,
nyk-nopen n nyk-6atyH. OcTpbIi 3anax fyka 3aBUCUT OT coaepXaHUsl B HEM 3(pMpHOro NyKoBOro macna, B
COCTaB KOTOpPOro BXxoAsaT cynbduabl. Konuyectso apmpHoro macna B nyke coctaesnset 0,037-0,055%. B nyke
copepxartcs pasHoobpasHble MMHeparbHble BelecTBa U BUTaMuHbl. HanbonbLuyto LeHHOCTb B BUTAMUHHOM
OTHOLLIEHMM NPEeACTaBNAET 3eneHbIn Nnyk (nepo). AckopouHoow kmucnoTbl B 100 r 3eneHoro nyka cogepxutcsa 10
mr, B 100 r nyka-nopes — 35 wr, penyartoro nyka — 10 mr. 3eneHbin nyk xapakTepusyeTcs BbICOKAM
copepxaHuem p-kapoTtuHa (2,0 mr 8 100 r).

Y e c H 0 k. YeCHOK OTHOCUTCS K MPsSHBIM OBOLLaM, 06nagatoLLmMmM pe3kMMm BKYCOBbIMU M apOMaTU4EeCKUMHn
cBovicTBamu. B Hem copepxuntcsa admpHoe macno (0,005-0,009 r Ha 100 r). Kak nctouyHuk ackopbmHoBom
KMCMNOTbI YECHOK He NpeacTaBnseT LeHHOCTK, 3aTo obnagaeT 6akTepuumMaHbIMy cBocTBamMu bnarogaps
COAepXaHUIo B HEM (PUTOHLMAOB. YeCHOK nMeeT 3HayYeHne 1 Kak nekapcTBeHHoe pacteHue. Ero ncnonbsyot
npu NeYeHnn cocyamncTbiX U MHOTMX ApyrMx 3aboneBaHui.

X p e H. OCTpbl BKYC XpeHa 3aBUCUT OT Hanu4nsi B HEM anfmMnoBOro ropyUYHOro Macna, Kormy4ecTBo
achmpHoro macna B xpeHe coctaenseT 0,05 r Ha 100 r. XpeH OTnMYaeTCcsa BbICOKMM COAEpXaHMemM ackopObuHOBOM
kncnotol (55 r Ha 100 r) n aBnNseTCA UCTOYHUKOM (PUTOHLMAOB.

B pasHbIx cTpaHax 1 06nacTsx B ka4eCcTBe NPSHbIX OBOLLEN UCMOMb3YTCS MHOTME TpaBbl U KOPHMU.
MoTpebHOCTb B NPsiHbIX OBOLLAX COCTaBIISAET OKOMO 2% OT 0bLen HOpMbl NOTPebneHnss OBOLLEN.

P e B e H b. I3 NNCTbEB 1 YEPELLKOB pPEBEHS, CPe3aHHbIX A0 LBETEHUS PaCTEHUS, MOXHO FOTOBUTbL canaTbl,
KMCernb, KOMMNOT, HAYUHKY ANs NMPOroB. BaxHo, YTO NpenapaTbl U3 PpeBEeHst He HapyLLaT NPoLeccoB
nuLLeBapeHns, He BO3AEMUCTBYIOT Ha CEKPeLUIo XernyaA0o4HO-KULLIEYHOro TpakTa, a yCMnmMBatlT nepuctanbTUky
TOMbKO Ha YPOBHE TOSMCTOrO KULLEYHUKA.

OrypeudyHas TpaBa— apeBHee nekapCcTBEHHOe pacTeHue. JINCTbsa ee ¢ 3anaxom cBexero orypua
000aBNsOT B BUHETPETHI, OKPOLLKY, XOnoAHbIn 6opuy. OrypeyHas TpaBa 6raronpusatHo AecTByeT Ha obmeH
BeLLecTB.

JInctea Monogoro ¢ a n a T a He 3ps Ha3bIBalOT 3aBTPakoM Koponewn. [1eCTBUTENbHO, CTOMb HEXHOMO U
M3bICKAHHOTO BKyCa HE UMEET HUKaKkoe Apyroe pacteHwue. LienebHble ero cBOMCTBa M3BECTHBI AaBHO.
Copgepxallieecs B canaTe BeLLeCTBO — NaKTYLUH yCriokanBaeT HEPBHYIO CUCTEMY, YITydLLaeT COH, CHUXKaeT
3aboneBaemocTb atepocknepo3om. OpraHnyeckne KMcnoTbl NpeaynpexaatoT OTnoxeHne conen. MNekTuHbl
CTUMYNMPYIOT paboTy KuLeYHoro TpakTa. B nucTeax canata cogepatcs NoYTn BCE U3BECTHbIE BUTaMUHBI. B
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nyLLy NIMCTbS YyNoTpebnsaoT B CBEXEM Buae, OTAENbHO UK BMECTe C PeANCOM, Orypuamm; U3 HUX MOXHO genatb
6yTepbpoabl.

W n v Ha T copgepxut 6enku, caxap, acKOPOMHOBYIO KMCNOTY, BUTaMuHbl rpynnel B, Butamuuel P, K, E, D,
MUHepanbHble BeLecTBa: MarHuin, kanum, docdop, kanbuun, xeneso, nod. Bce aTto genaert wnuHaT ogHUM 13
LEeHHeNWnx gueTnyeckmx NpoaykToB. B Hem cogepxmTcsa cekpeTuH, 6naroTBOpHO AEVCTBYIOWMI Ha paboTy
Xenyaka v nomkenynodHon xenesbl. OcobeHHO NoneseH WnuHaT Npyu ManoKpOBUN.

Ll a B € N b, KOTOPLIA UCMONBL3YIOT OO0 LUBETEHMS, yNy4yllaeT nuweBapeHne, yMeHbLIaeT rHUMoCcTHoe
OpoxxeHue B KuLeYvHnke. HapogHasa meguumHa pekomeHayeT COK LWaBens Kak XenvyeroHHoe cpeactso. 310
Takke 6oraTtbli ICTOYHUK BUTaMMHa B. JIMcTbs WwaBens MoXHO 3acyLumMBaTh, MPU 3TOM OHU He TePSIIOT CBOUX
nuTaTenbHbIX CBONCTB.

K p anwuBacogepxut orpoMHOe KONMYeCTBO BMOAKTMBHbIX BELLECTB — OpraHNYeckme KUCMoThl,
MUHeparbHble Conu xxenesa, ocdopa, kpemHus, ButTamuH K, ButamuH C, 6enkoBble n AybunbHble BellecTsa. B
neyebHbIX Lensax NCNoNb3yTCS TOHM3NPYIOLLNE U XKESTYEroHHbIE ee CBOMCTBA.

JIn c T b9 oayBaHyMKa cogepkaT MHOrO BUTAMUHOB Y MUKPO3NIEMEHTOB, canaT 13 HUX CTUMYnupyeT
BblOENIEHME XeNumM 1 yny4ywaeT anneTut. VI3 kKopHen ogyBaH4MKa MOXHO NMPUroTOBUTb 3aMeHUTENb Lnkopus. B
KOPHSIX O4yBaH4YMKa CoAaepKaTcs nonncaxapuabl, OpraHnyeckme KUCNOTbl, BUTaMVHbI U MUKPO3NIEMEHTI.

BOOA U XXAXOA

B opraHusme B3pocrnoro 4Yenoseka Bofa coctasnseT 60% Bcen macchl Tena. Coaep)xaHue BOAbl B pasHbIX
TKaHAX HeOAMHaKoBO. B coeAuHUTENLHON 1 ONOPHOWN TKaHSIX €€ MeHbLLIE, YEM B MEYEHUN N CeneseHke, rae oHa
coctasnseT 70-80%.

B opraHusme Boga pacnpenensercs BHYTPU KNEeTOK U BHe UX. BHekneTouyHas XnaKkocTb COAEPXUT NPUMEPHO
1/3 BCeV BOAbI, B HEN MHOIO MOHOB HaTpWs, XNopyabl 1 GukapOoHaThl; BO BHYTPUKIETOYHOWN XUAKOCTH,
BKIHOYaoLLEen 2/3 3anacoB BOAbl, COCPEAOTOYEHbI Kanui, aHnoHbl chocaTHbIX achmpoB u 6enku.

Boaa nocTtynaet B opraHvM3M 4yenoBeka B ABYyX hopmax: B Buae xnagkoctm — 48%, n B coctaBe noTHON
nuwmn — 40%. OcTanbHble 12% obpa3syloTcs B npoueccax MmeTabonmama nuieBbix BewwecTs. Npouecc
0BHOBMNEHNA NOAbl B OPraHn3mMe NpoMCXoamnT ¢ HONbLLION CKOPOCTLIO: TaK, B NnasmMe KpoBu 3a 1 MUHYTY
o6HoBnseTca 70% Boabl. B obmeHe BoAbl y4acTBYOT BCe TKaHW OpraHvMama, Ho Hanbonee UHTEHCMBHO — MOYKH,
KOXa, ferkue 1 ernyaovHO-KMLWEYHbIN TpakT. [MaBHbIM OpraHoM, KOTOPbIN perynupyeT BOAHO-CONEBON 0OMEH,
ABMNSOTCA MNOYKK, MPU ITOM criefyeT UMETb B BUAY, YTO KOMNMYECTBO N COCTaB BbIAENSEMON MOYU MOTYT
3HaUNTENBbHO U3MEHSATLCS. B 3aBUCMOCTU OT yCnoBuii AeaTeNbHOCTU U cocTaBa NoTpebdnsaemMon XUaKkocTu n
MULLKX KONMYECTBO MOYM MOXET cocTasnaTb oT 0,5 Ao 2,5 n B AeHb. MoTepst Bodbl Yepes KoKy NPOUCXOAUT
nyTem NOTOOTAENEHMS U NPSAMOro ncnapeHus. B nocnegHem cnydae o6bi4HO Bbigensetca 200-300 mn Boapbl B
OeHb, Toraa Kak Konm4yecTBO noTa B BonbLUEn CTENEHN 3aBUCUT OT YCIOBMI OKPYXKaIoLLIEW Cpeabl U XapakTepa
dumsmyeckon Harpysku. C BblablxaeMbiM BO34YyXOM Yepes fnerkne Bolgensercs B Buge napos 4o 500 mn BoApbl.
OTO KONMMYECTBO BO3pacTaeT Mo Mepe yBenMYeHnst U3n4eckomn Harpy3km Ha opraHnam. OBbIYHO BObIXaeMbIW
BO3Ayx coaepxut 1,5% BoAbl, Toraa Kak BblAblXxaeMblil — OKOS10 6%. AKTUBHYIO pOfb B perynauum BOgHO-
coneBoro obmeHa urpaet Xenygo4HO-KULEYHbIN TPakKT, B KOTOPbIN HEMPEPbLIBHO BbIAENSATCA
nuLieBapuTenbHble COKK, a X obLLiee KONMYeCTBO MOXET AOCTuraTthb 8 n B CyTku. bonbluasa YyacTb 3TUX COKOB
BCacbIBaeTCH BHOBb U U3 OpraHnsmMa BblaensieTcs ¢ karnom He 6onee 4%. K opraHam, y4acTByOLMM B
perynsumn BogHO-ConeBoro obmMeHa, OTHOCUTCA U NeYeHb, cnocobHas 3agepkmBaTb 60MbLIOE KONMYECTBO
XVUOKOCTWN.

Mpu noTepe XnOKOCTK Y Yernoseka, 0CO6EHHO CNnopTCMeHa, MOABNSAOTCA onpeAeneHHble CMMNTOMbI. MoTeps
1 % BOAbI BbI3bIBAET YYBCTBO Xaxabl; 2% — CHWXeHUe BbIHOCIIMBOCTU; 3% — CHUXEHUEe cusbl; 5% —
CHWXKEHMWE CITIOHOOTAENEHNS U MOYe-00pa3oBaHms, y4alleHHbIA NyNbC, anaTuio, MbILEYHYIO CriabocTb, TOLWHOTY.
B pesynbtate MHTEHCUMBHOM (DM3NYECKON Harpy3kmn B opraHn3me CropTCMEHOB MPOUCXOAAT OAHOBPEMEHHO ABa
npouecca: obpasoBaHue Tenna v otaaya ero NnyTeM M3nydeHus B OKpYXKatoLLyo cpeay v nyTeMm ncnapeHus nota
C NOBEPXHOCTU Tena 1 HarpeeaHusa BAbIxaemoro Bodayxa. pu notootaeneHnn n ucnapeHuun 1 n nota opraHnsm
otgaet 600 kkan. OTOT NpoLEeCcC CONPOBOXAAETCH OXNaKaeHneM Koxn. B pesynbTtarte perynupyetcs
TemnepaTypa Tena. BmecTte c noToM BbliAeNnaoTCA MyHeparnbHble conv (06bIMHO CNOPTCMEHbI FOBOPAT, YTO MOT
COreHbIN 1 XOKeT rnasa). Mo BNMsaHUEM TPEHUPOBKN MPONCXOANT afjanTaumsa opraHMamMa K yCrnoBusaM Kak
HarpeBaloLLLero, Tak 1 oOXnaxgaroLLero MMKkpoknuMarta. Tepmoperynsauns y cnoptcMeHa BO BPEMS MbILLIEYHON
paboTbl TECHO CBSi3aHa C COCTOSIHMEM BOAHO-CONeBOro obmeHa n TpebyeT NoBbILWEHHOTo NoTpebneHns
XVMOKOCTW B BUAE cneumarnbHbIX HaMMTKOB.
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Tatya 8 Boduwens pfiven veroaexs

MocTynienne sodw Bugenenne noow
Koruvecnsn Krmecmen
."Wlllh i [~ "'_'T” % 'Ehid’” et _E____f,%-
HKunkocTH | 1200 48 IMorks (Mo0a) 1400 56
MaoTnas muma L1000 40 Jlerxse 500 | 20
MeraBonuam T 1 Koma 500 | 20
(TKAHEBOe QKMCAEHHE]) - KmuewHnk (xan) 100 | 4
Beero 2500 0 Beero 2500 | 100

MEXAHU3MbI NMULLEBAPEHUA

MpeBpalleHne BCero MHOroobpasmnst XMMmn4ecKkmx BeLLLECTB, BXOOSLLMX B COCTaB MULLEBbLIX MPOAYKTOB, B
HU3KOMOJEKYISAPHbIE KOMMOHEHTLI, CNIOCOOHbIE aKTMBHO BKMOYATLCSA B MeTabonmMam, CTaHOBUTCS BO3MOXHbLIM
6narogaps paboTe opraHoB nuLleBapeHusi. B npouecce nuiieBapeHusi NPOMCXo4NT pacLlenieHne KOMMOHEHTOB
MULLM Ha OrpaHUYEHHOE YMCHO BELLECTB, KOTOPbIE BCACbIBAIOTCS B KULLEYHMKE, 3aTEeM MOCTYNaloT B KPOBb U
NCNONb3YTCA OPraHM3MoM Ans MNONyYeHUs S3HEPTUN N OOHOBITEHUSA KNETOYHBIX CTPYKTYP.

Muwa, nocTtynarLlas B opraHu3m 4Yenoseka, Ha 15-20 cekyHa 3agepXmBaeTcd B MOMOCTM PTa, 34eCb OHa
N3MernbYyaeTCsl, YBNaXKHAETCS CITHOHOW 1 NMpeBpaLLaeTcsi B MMLWEBOM KOMOK. MiamenbyeHne nuwm Heobxoammo
AN CO30aHNA Ny4LIMX YCITOBUN KOHTaKTa ¢ hepMeHTaMm NULLEBapUTESNbHBIX COKOB. YeM nydlle namenbyeHa
nuwa, TeM MHTEHCUBHEE NPOUCXOANT NMPOLECC MOCNEAYHOLLEro ee nNnepeBaprBaHua 3a cyeT bonbLuen
NMOBEPXHOCTM COMPUKOCHOBEHUS C hepMmeHTamn. KonmyecTBo CrntoHbl M ee COCTaB B 3HAYUTENbHOW CTENEHU
3aBMCAT OT KayecTBa nuwu. Yem cylie nuwa, Tem 6onblue otaensieTcs croHa. [MNpu ynotpedneHun xneba
BbIOENSETCA MEHbLLE CIIHOHbI, YeM Npu ynoTpebneHun cyxapen. CnioHa cMaynBaeT 1 06BONaknBaeT YacTuLbl
MWLM, BbIMOSHASA POfb CMa3Ku NPpU NPOXOXAeHUN NULLEBOro KOMKa Yepes rmoTky u nuieson. B cnioHe
CoAepXUTCH pepMeHT amunasa, KOTopbIin pacluennseT kpaxmar. Konmyectso 3Toro oepMeHTa B CriioHe
MEHsiIeTCs B 3aBUCUMOCTM OT cocTaBa nuwu. Ha npogykTel, 6Goratble kpaxmarnom, Co CroHON BbiaensieTcs
Gonblue nuLEBapUTENBHOTO PEPMEHTA aMunasbl, YeM Ha OpYrue NPoayKTbl.

B pabotax W. . MNaBnoBa no nuwieBapeHuto AokasaHo, YTO BKYC MWK, ee 3anax u Bug Bo3byxaaT
CINIOHOOTAENUTESbHBIN LEHTP rofioBHOro mMoara. V13 poToBom NONOCTU NULLIEBOM KOMOK 3a 6-9 CeKyHA nonagaeT B
NnonocTb Xenyaka, rae
nua B Te4eHne 2-6 4acoB nepeBapmBaeTcs hepMeHTaMm COKa XKenyaoUHbIx xxenes. XKenyaok YernoBeka MoxeT
BMELLaTb HECKOSIbKO KMMOrPaMMOB MULLIEBbLIX BELLECTB U XXUAKOCTU. XKenyao4HbIN COK COOEPXUT CONSHYIO
KMCNOTY, NpOTEOoNnU-TU4EeCKkMe hepMeHTbl — NEenCUH U raCTPOKCUH, MUHEParnbHble COMKU Kanud, HaTpusi, MarHns,
KanbLmsa U psa HA3KOMOMEKYNAPHbIX BellecTB. PepMeHT NencuH paclennseT nuuly B Xenyake TONbKOo B
CUMNBbHOKNCION cpefe, KOTOPY co3aeT ConsHas Kucnorta.

Muia HaxoouTcs B XXenyake orpaHU4eHHOe BpeMsi, MO3TOMY NENncuH ycneBaeT pacluennTtb 6enku B
OCHOBHOM Ha onuronenTuabl, CMECb KOTOPbIX NOCTENEHHO NOCTYNaeT B ABeHaALaTUNEPCTHYIO KULLIKY.
MpucyTCcTBME KUCMNOTHI B BEPXHEN €€ YacTy Bbi3blBaeT BblAeNeHNe B KPOBb TOPMOHA CEKpeTUHa, KOTOPbLIN, B
CBOIO ovepefb, PE3KO CTUMYNUPYET BbIpabOTKy NaHKpeaTU4eCKoro Coka, MMEILLETO LWENMOYHYO peakuuio.
[MaHKkpeaTnyecknin Cok N3nmMBaeTcy B NPOCBET ABeHaALATUNEPCTHON KULLIKA N CMELLMBAETCH B HEW C NULLLEBLIMU
Maccamu. B coctaBe naHkpeaTn4eckoro coka MMeeTCs HECKONbKO NMuLLEeBapUTENbHbIX (PEPMEHTOB: TPUMCKH,
XUMOTPUIMCWH, 3Nna-cTasa, pasnuyHble nentuaasbl, nunasa n gocdonvnasa, amunasa, puboHykneasa u gp. B
KneTkax nevYeHu HenpepbIiBHO BblipabaTbiBaeTCs Xenvb, KOTopas no XenyHbiM KaHanam nocrtynaet B
MeYEeHOYHbIN 1 Ny3blpYaTbivi NPOTOKK, a 3aTEM B XXeNYHbIN Ny3bipb. O6bEM xen4HOoro ny3bips coctasnset 50-60
M, U B TEYEHUe CYTOK Yy Yenoseka cuHTesnpyetcsa 500-700 mn xxenyun. 34ecb OHa HakannuBaeTcs,
KOHLEHTPUPYETCS 1 Yepe3 06LLMI XXeNYHbIN NPOTOK Takke NOoCTynaeT B ABEHaALaTUNEPCTHYO KULWKY. B cocTase
XKenyn coaepKaTcs XXenYHble KUCMOTbI, XXeNYHbIE MUIMEHTbI, XONeCTEPUH, OUNUPYOUH, KpeaTUHMH U HECKOJIBKO
hbepMeHTOB, B TOM Yucne LenoyHasa docdaTasa. [ocnegosaTternbHOe AeNCTBUE NPOTEONUTUYECKUX
hepMEeHTOB B Xenyake 1 KUevyHuKe obecneynBaeT rugponmns 6onbLUNHCTBA NULLEBLIX OEMKOB U pacluenneHme
NX Ha OTAENbHbIE aMUHOKUCIIOTEI. AMUHOKUCIIOThI, OCBODOXAaloLWmMecs n3 6enkoB NULm 1 caMmmx
nuLLEBaPUTENBHBIX COKOB, ObICTPO BCACLIBAIOTCS B TOHKOM KULLEYHUKE MPKY y4acTUK NsATK cneymarnbHbiX
TPaAHCNOPTHbIX cuctem 1 aHeprun AT®. [lanee aMMHOKMCNOTLI NONaAatoT B NOPTarbHYK BEHY U 3aTEM B NEYEHb.

depMeHT nvnasa nNpu y4acTum XXenyn KatanmampyeT pacLiennieHne XNpoB Ha XXUPHbIE KUCIOTbI U MMNLEPVIH.
Mmaponus nonucaxapngoB M pacLUenieHne ux Ha NpoCTble caxapa BbIMOMHSAKT aMmunasa u gpyrme
rmaponuTnyeckme epmeHThbI.

B npouecce hepMeHTHbIX peakunii CNOXHbIE U MHOrOOOpa3sHble KOMMOHEHTLI MULLK, coaepXalume benku,
XUpbl U YrNeBoAbl, NpeBpaLLaTCa B NPOCTbIe Belle-

CTBa, KOTOPbIE B TOHKOM KMULLEYHUKE BCACLIBAIOTCS B KPOBb M UCMOSb3YHTCA OpraHM3amMoM B npoLiecce obMeHa
BeLLEeCTB.

B paboTtax cmanonoros wkonsl W. . Maenoea ybegutenbHO Noka3aHo, YTO NPOLECC NULLEBAPEHNS

HaxoauTCA NoA KOHTPOSieM LieHTparbHOM HEPBHOW CUCTEMBI, KOTOpas perynupyeT OedTenbHOCTb
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NULLLEBAPUTENBHbIX XXere3 B 3aBMCMMOCTM OT KONMYECTBA M coCcTaBa nNuLLM. [1pu NOCTyNneHnn B XXenyaok
boraTon 6enKOM MSACHON NULLM BbIAENATCS NULLEBAPUTENbHbBIE COKX, COAEPXaLLMe NpOTeoNnUTU-4Yeckme
depmeHTbI. [1prem XXUPHOWM NULLM Bbi3bIBAET NOBLILEHHOE BblAENEHNE NMN-NONUTUYECKUX (DEPMEHTOB U XEM4H,
TOrga Kak Ha GoraTyto yrneBogamm nNuLLy BblgensieTcst 60nbLIoe KONMYecTBO hepMeHTa amunassi.

BblaeneHne nuweBapuTenbHbBIX COKOB C OnpeaerieHHbIM HabopoM (hbepMeHTOB perynupyeTcs Takke cCaMnm
XUMUYECKMM COCTaBOM MULLEBBLIX MPOAYKTOB. CUIMbHBIM COKOrOHHbIM AEMACTBMEM 06nafdatoT Kpenkmun 6ynboH,
yxa, oTBapbl oBoLlel. BknioueHne B paLMOHbl CBEXNX OBOLLEN 3HAYUMTENbHO YCUNMBAET CeKpeLmio
nULLEBaPUTENbHBLIX COKOB. [pOTUBOMOMOXHBIM AENCTBUEM 061afatoT XMPbl: OHU TOPMO3SAT XKENYyOA04UHYH
cekpeuuto, 1 NO3TOMY NepeBapuBaHUE XXUPHOW NULLA NPOUCXOAUT B TeYEHUe AnUTenbLHOro BpemeHn. XKnpHas
nuLLia Bbi3biBaeT onpeaeneHHoe HanpsiXkeHne B AeATEeNbHOCTU NULLEBapUTENbHbIX XXenes. Ha nepsown ctagnn
OHa TOPMO3UT BblgeneHne NULLLEBAPUTENbHbBIX COKOB, HO B AaribHelLWeM No Mepe rmaponnaa xmpa n nosiBreHns
CcBOOOAHbIX XXMPHbIX KACNOT, 06nagaroLLmnX COKOrOHHbIM AEACTBMEM, TOPMO3SILLIEE AEUCTBUE XKMPOB MOCTENEHHO
ocnabeBaeT. [Jns co3gaHus onTMMarnbHbIX YCITOBUN B 4EATENbHOCTY NMULLEBAPUTENbHBIX XXEeNne3 XUPHY NULLy
cnenyeT codeTaTb C oBowamMu. Bmecte ¢ TeMm HEO6X04MMO OTMETUTb, YTO LieNIecoobpasHo CyLLEeCTBEHHO
CoKpallaTb NoTpebeHne XXMPOoB B NUTaAHUN. DTO NOMNOXEHNE PacnpoCTPaHAETCa He TOMbKO Ha NnL, CpeaHero
BO3pacTa, 3aHMMatoLWnXca PU3NYECKMMU YyNpaKHEHUSMWN C 0340POBUTENBHON HanpaBneHHOCTLI0. B paBHoOM
Mepe OHO OTHOCMUTCSl KO BCEM BO3PACTHbLIM rpyrnnamM akTMBHO TPEHMPYIOLLMXCSA CNopTCMeHOoB. Kak nokasbiBatoT
aHanu3abl paLMOHOB MUTAHUS CMOPTCMEHOB Ha peLlakLmX 3Tanax NogroToBKM, ONTUMarnbHOE COOTHOLLEHME
mexay 6enkamu, XXupamu 1 yrnesogamm HepeaKo HapyLaeTCs U paunoHbl NePEChILLATCA pasnmyHbIMU
Xupamu.

Mpouecc accMmmnnaLnmn MUK B XenygoyYHO-KULLEYHOM TpakTe 40 NocrnefHero BpeMeHu paccmaTpusanca
hU3NONOrnMYeckon Haykom Kak AByxaTanHbli. [1epBbl aTan — BHEKNETOYHOE NOMOCTHOE nuLleBapeHue, BTOPon
— BcacbiBaHue. Pabotamn akagemuka A. M. Yronesa o6HapyXeH HOBbIV (oyHOAMEHTamNbHbIA TN NULLEBa-
peHnst — meMOpaHHoe NuLLEeBapeHNE, KOTOPOE NPOUCXOOUT NMPU KOHTaKTE MULLEBbLIX BELLECTB C hepMEHTaMW,
NOKann3oBaHHbIMW Ha BHELLHEN NOBEPXHOCTM MeMbpaH aHTepounToB. OBHapyxeHne MeMopaHHOro
nuLLEeBapEHNST NO3BONWIIO BbICHUTb PSS HOBbIX BaXKHEWLLMX CTOPOH B AEATENBHOCTM NULLIEBAPUTENBHOIO
annaparta. B HacTosiee Bpems Bce HGonbLuee npusHaHue nonyvaeT TPEX3BEHHAsi CXema aCCUMUNALNA ML B
TOHKOW KULLKE: NMOJSTIOCTHOE NuLeBapeHne — meMOpaHHoe NuLeBapeHne — BCacbiBaHMe.

OcHoBHas Macca HU3KOMOIEKYMSIPHbIX BELLECTB, 06pa3yroLLnXCst U3 NULLEBLIX NPOAYKTOB B NpoLecce
MOMOCTHOrO M MeMOpPaHHOTO NULLIEBAPEHMS], BCACbIBAETCS B TOHKOM KULLEYHUKE. B TONCTy0 KMLWKY nocTynatoT
HenepeBapeHHble YacTu NULLN 1 NULLEBbIE BONOKHA, KOTOPble MOTYT pacLLennAaTbCs TONbKO KULLIEYHOW
MuKpodnopon. B ToncTon Kuwike npomcxoant opmMmpoBaHmeE KanoBbIX Macc, OHO BO MHOrOM 3aBUCUT OT
obbema 1 xapakTepa NULLEBLIX BOJTOKOH M pasHoobpasHbix bakTepuii. 30ech e NpoucxoauT BcacbiBaHMe
3Ha4YMTENbHbIX KONNMYeCTB BoAbl. PacnpeaeneHne Mnkpodnopsl no AnvHe NMLLEBapUTENbHONO TpakTa
HepaBHOMEPHO: 0buNbHas 1 Ype3BblHanNHO pa3Hoobpa3Has Mukpodiopa NpUCyTCTBYET B MONOCTU pTa, chriopa
Xenyaka He3HauuTenbHa, 3aTo Hemasno 6akTepun B TOHKUX KULLIKAX M, HAKOHEL,, O4eHb pa3HoobpasHa no
cocTaBy ¢ropa TONCTbIX KMLWOK. BakTepumn TONCTON KNLLKM MPUHUMALOT yYacTue B pacLLEneHnn HEKOTOPbIX
nUTaTenbHbIX BELWECTB, B TOM YUCIE NMULLEBLIX BOTOKOH. TPaH3UT NULLM C NULLEBAPUTENBHBIMW COKaMu Mo
XKEeNygoYHO-KULLIEYHOMY TPaKTy NPOMCXOauT B pe3yrbTaTe ABUraTeNbHOW AEATENbHOCTU KULLEYHMKa,
Ha3blBaeMoW nepucTanbTUkon. MexaHndeckoe pasgpaxeHne KALWOK NULen, 1 0COBEeHHO NULLEBLIMY BOSTOKHAMW,
3HAYNTENBHO YCUMNMBAET NEPUCTArNbTUKY U YCKOPSET TPaH3UT NuLM. BkniovyeHre B paumoH pacTUTENbHOM MUK
¢ bonbLIMM coaepXaHNEM MULLLEBBIX BOJTIOKOH CYLLECTBEHHO BMUSET HA CKOPOCTb NPOABMKEHUS MULLN.

WNTak, aHann3 0CHOBHbLIX 3TanoB NuLleBapeHns NPOAYKTOB NUTaHUS NOKa3bIBaeT, YTO 3TOT CNOXHbIVA NpoLecc
TpebyeT KOOPAMHUPOBAHHON AEATENBHOCTU MHOTMX (PN3NONOro-BUMOXMMUYECKMX CUCTEM, NOA BIIUSHMEM
KOTOPbIX NMPOUCXOANT NOCTENEHHOE PaCLUENIEHNE CIOXHBLIX U pa3HOOOpPa3HbIX MO XMMUYECKOMY COCTaBy
NPOAYKTOB NUTAHUSA Ha NPOCTble coeanHeHus. B ganbHenem 3T1 HU3KOMOIEKYNApHbIe BellecTBa akTUBHO
BKITOYalOTCA B MeTabonmyeckne npoLecchl n 06ecneynBaoT HOPMarbHYH XU3HEeOEeATENbHOCTb YEoBeKa.

MuweBapeHne, ocobeHHO NnepeBapuBaHme GenkoB, CBSI3aHO C NMOBLILEHHbIM PACXO40M SHEPTUMN.
HopmanbHas pabota opraHoB nueBapeHnst BO MHOrOM 3aBUCUT
He TOomnbKo OT cbanaHcmpoBaHHOro Habopa NPoOAYKTOB, NCMOMB3YEMOr0O B MUTAHMMW, HO U OT CaMOro pexuma
nuTaHus. [ns cnoptcMeHoB v ntobutenen cnopta He06Xo0ANMO He TONbKO pa3pabaTbiBaTb paLMOHbl MUTaHKUS,
COOTBETCTBYIOLLME 3HEpro3aTpaTam, HO U COCTaBMSATb paUMOHanbHbIA Pacnopsagok AHSA C NPpaBUITbHbIM
YyepenoBaHMEM TPEHMPOBOYHbLIX 3aHATUIN, NPUEMOB MULLM 1 OTAbIXA.

YCBOAEMOCTb U KYNIUHAPHAA
OBPABOTKA MULLA

Mpu cocTaBneHnn NULLEBbBIX PaLMOHOB HEOBXOAMMO YUUTbIBATb BKYCOBbIE KA4YECTBA U YCBOSIEMOCTb MULLIM,
0COBEHHOCTM ee KyrnmHapHow obpaboTku. lNnwa pactutenbHas yCBamMBaeTCAa XYXe MULLIM XKMBOTHOTO
npoucxoxaeHnsi Bcnegcteme 60nbworo oobema cogepxallencs B Hel KrneTyaTky, 3aTpyaHsowen
niwesapeHve. B cpegHem xuBoTHas nvwwa ycesameaeTtcs Ha 95%, pactutensHas — Ha 80% 1 cMmellaHHas — Ha
82-90% (B 3aBUCUMOCTM OT NpeobnagaHns XNBOTHBLIX UNN PacTUTENbHbIX MPOAYKTOB).
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YcBOSIEMOCTb NULLIEBBIX BELLECTB 3aBUCUT Takke OT paga Apyrux daktopos. bonbLlioe 3HadyeHne nveet
XOpoLlee pa3xeBblBaHNE NULLY, YBNaXKHEHUE €€ CIIOHOW U nponutbiBaHne bepmeHTamm. Cam akT egpl
pednekTopHO Bbi3biBAET OTAENEHNE CIIIOHbI, Xeny404YHOro U NoKenyao4HOro CoKoB. Toponnueas ega, nrnoxoe
nepexeBbIBaHWE NULLM NPUBOAST K BECKOHTPONBHOMY ee NMpuemy A58 yoOBIeTBOPeHns anneTuTa.

KynuHapHas o6paboTtka npoayKkToB genaeT nx 6onee nerko nepeesapuBaemMbIiMmn 1 ycBanBaembiMu. XXugkas v
npoTepTas nuLia nepeeBapvBaeTcs boicTpee, Yem nuLia NIIOTHOM KOHCUCTEeHUMW. [yTem KynmHapHon o6paboTku
nuvLLe NpuaaT NPUSTHBIA BKYC, 3anax, BHELLUHUA BUA, YTO CMOCODOCTBYET BbiAENEHMIO N1LLEBapUTENbHbIX COKOB
N UMeeT HeMaroe 3HadeHne AN NosiBreHNs anneTuTa n XopoLLIero yc-noeHns nuim.

XMMUYECKMI COCTaB NULLY BMSIET Ha CEKPETOPHYIO AeATenbHOCTb. MacHOM 6ynboH, yxa, HaBapucTble
OBOLLHbIE CYMbl 06n1agaT BbICOKMM COKOrOHHbIM AEVCTBMEM, yyyllas NueBapeHne 3a CHeT coaepKaHns B
HUX 3KCTPaKTMBHbIX BELLECTB (KpeaTuH, KpeaTUHWH, KCaHTUH 1 Ap.), Nepexoasawmnx B pactsop npu sapke. OHu
npugatoT 6ntogam oCcTpbIf NPUBKYC M SABASIOTCS MOLLHBIMU BO30YAMTENAMMN XenyaoyuHon cekpeumnn. OBOLHbIE
6roga no cpaBHEHWMIO C KPYNsiHBIMK 06ragatoT 6onee CunbHbIM COKOTOHHBIM AencTBreM. XKnup TopmMmo3snT
cekpeunio 1 3ameanseT yCBOeHNe nuLn.

Ha BkyC nuwim 1 ee nepeBapvBaHve oka3biBaeT BNUsHNE Temnepartypa. [opsayne 6noga OMmKHbI UMETb
TemnepaTypy He Bbiwe 40-50 °C. OcTbiBWwaga nuwia, 0cobeHHO XNpHas, HEBKYCHa U MepeBapmnBaeTCs XyxXe.

BaxHoe 3HaveHue ans nuweBapeHns umeeT pasHoobpasve nuwm. OgHoobpasHas nuila He Bbi3blBaeT
YAOBONBCTBUSA, anneTuT 1 BblgeNeHne N1LeBapuTerbHbIX COKOB YMeHbLUatoTcs. [o3ToMy Hago CTpemMuTbes K
pa3Hoobpa3nio — UCNonb3oBaTh pasHble NPOAYKTbl U FOTOBUTb U3 HUX pa3nuuHble bntoga. OgHn n Te xe 6roga
He criegyeT NOBTOPsSTb Gonee AByX pa3 B HeAerno. 3aBTpakn U3 KpynsHbix 6o A0MKHbI YepeaoBaTbCs C
MYYHbIMM, OCTPbl€ MSICHbIE CYMbl — C PbIOHbIMU, BTOPblE MSCHbIE 6rtoAa — ToXe C PblGHBIMK, KOMNOTbl — C
kmcensmu. Ecnm Ha 3aBTpak nogatoT KpynsiHble unn MydHble 6rtoaa, To Ha obef B TOT e AeHb B KauecTBe
rapHvpa ko BTopbiM 6toaamM JOMKHbI ObITb OBOLLM.

[nsa BuTamMmHm3aumm NuWeBbIX PaLMOHOB B NleTHEE M OCEHHeEe BpeMs crieqyeT LWMPOKO NCMONb30BaTh
CBeXwve 0BOLM, 3ereHb U (PPYKTbl, 3MMON U OCOBEHHO BECHOW — OBOLLHbIE U PPYKTOBLIE COKM.

MoaGop nuweBbIX MPOAYKTOB HA OTAErMbHbIE MPUEMbI MULLM BO MHOTOM 3aBUCUT OT TOrO, KOrga NpuHUMaeTcs
nvwa: 4o WM nNocrne CnopTUBHbBIX HAarpy3oK (TPEHMPOBKW UM COpeBHOBaHMS). [pu aTtom cnegyet
OPUEHTUPOBATLCS Ha BPEMS 3a4ePKKN B XKenyake TeX UMK NHbIX MULLEBLIX MPOOYKTOB:

1-2 yaca Bopa, yan, kakao, kode, Mornoko, 6yrnboH, AnLta BCMATKY, kodoe C MONTOKOM, OTBApHOM puc, pbiba
(peuHas, oTBapHas)

2-3 yaca Kodhe n kakao C MOSTIOKOM MIN CIIMBKaMWU, S1LA BKPYTYIO, AUYHULA, OMIIET, pbiba (Mopckas,
oTBapHasi), kapTodenb OTBApHOM, TENSATUHA, XNe6 NWEHNYHbIN

3-4 yaca OTBapHas Kypuua, OTBapHasi ropsiavHa, xneb pxxaHomn, a6noku,

MOPKOBb, PeAMC, LUMUHAT, OrypLbl, KapTodernb XapeHblin, BeTYMHA

4-5 yacoB >KapeHoe MsICo, Andb, CernbAb, NMOpe ropoxoBoe, TylweHble 606b1, haconb

6-7 yacoB LLUnuk, rpnbbi

lMepen TpeHMpOBKAMM U COPEBHOBAHUSAMU NULLA AOSMKHA ObiTb BbICOKOKANoOpUMHON, Marnoo6bLeMHON K
XOpOLLO ycBOsieMON. [Ing CTUMYNMpPOBaHNSA MblLLEYHON OEeATENbHOCTU B HEW AOMKHbI NpeobnagaTb
nornHoueHHbIe Bernkn 1 cogepxaTtbcs B 4OCTAaTOYHOM KonunyecTBe yrneBoabl. Hanbonee npeanovtutenbHbl
OTBapHoOe MACo, NTuua, 6noga n3 macHoro dapLia, 6noga ¢ KOMOGUHNPOBAHHBIMW OBOLLHBIMW FrapHMpamu,
HaBapuCTble OynbOHbI, OBCSHAs Kalla, anua BCMATKY, CIIMBOYHOE Macro, Cnaakun Yyan, kode, kakao, pyKToBble
1 OBOLLHbIE COKM, BUTAMUHU3NPOBAaHHbIE KOMMOTbI, PPYKThI, 6enbin xned, 6enkoBoe neyeHobe.
HeuenecoobpasHo nepen CNOPTUBHLIMW Harpy3kamu ynotpebnsatb XupHble, TPyAHONCpeBapuBaeMble
NPOAYKTbI, coaepxalune 6orbLLoe KONMMYECTBO KeTyaTku ()KMBOTHbIE XMPbl, XapeHoe MAco, hacorb, ropox,
606bI 1 T. N.).

Mocne cnopTUBHBIX HArpy3oK NULLLA Takke AOMKHa ObITb KaropuiHOW 1 BKMOYaTb 4OCTAaTOMHOE KONMYECTBO
6enkoB, yrneBogoB, NOMMHEHACHILLEHHbIX XUPHbIX KUCIOT, NMMMOTPONHbIX BewecTB. 3T0 Heobxoanmo Ans
KOMMNeHcaumm BELLECTB 1 3HepPriun, 3aTpavyeHHbIX B MPoLecce TPEHNPOBOK U COPEBHOBAHMWN.

Y>KUH npu niobom pexume TPEHNPOBOK JOSPKEH CMOCOBCTBOBATL BOCMOMHEHUIO YrieBoaoB, 6enkos,
BUTaMWHOB 1 MMHeparnbHbIX conen. PekomeHayeTcs BKMOYaTh TBOPOr, pbiOHbIE 6rtoga, pasnuyHble Kawm,
MOJIOKO M KNCITOMOJTIOYHbIE NPOAYKTLI, OBOLWM, OPYKThl. HexxenatenbHO ynoTpebnaTe NPOAYKThI, OO
3agepKvBaroLmecs B xenygke, pes3ko Bo3byxgatoLme HepBHYIO CUCTEMY U CEKPETOPHYIO AeATeNnbHOCTb
nuLLeBapuTenbHbIX OPraHoB (BETUYMHA, XMpHas bapaHuHa, ocTpble Npunpaebl, kakao, kode 1 T. n.).

3HEPMETUYECKUA OBMEH NPU ®U3UYECKON PABOTE

OHeprosaTparthbl U, CNegoBaTenbHO, NOTPEBHOCTL B S3HEPrun y 340POBOro YeroBeka Npu HopMarbHON
hn3n4eckomn Harpyske cknaabiBaroTCs U3 YeTbIpex rmaBHbIX napameTpos. Npexae Bcero — 3T0 OCHOBHOM
0o6MmeH. OH xapakTepusyeTtcsi NoTPeBbHOCTLIO B 9HEPIMM YeroBeka, HaxogdaLWwerocs B nokoe, 40 npvema nuiu,
npv HopMaribHOM TemMnepaTtype Tena u Temnepartype okpyxatowlen cpegbl 20 °C. OCHOBHOM OOMEH CIYXUT Ans
noagepXaHusi BaXkHbIX PyHKUMIA cncTeM xun3HeobecneveHusa opraHmama: 60% aHeprum pacxogyeTcs Ha
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NpoM3BOACTBO TeMma, ocTaribHoe — Ha paboTy cepAua U KPOBEHOCHOW CUCTEMBI, AbiXxaHue, paboTy noyvek u
mMo3ra. OCHOBHOM OOMEH NOABEPXKEH NULLIL HE3HAUYUTENBHbIM KonebaHunsm. Perynaumnsa ocHoBHoro obmeHa
OCYLLIECTBSIETCS C MOMOLLbIO FOPMOHOB U Yepe3 BEreTaTUBHYI0 HEPBHYO cucTemy. Ero BenuumHy onpegenstor
nyTemM U3MepPEHNs KONMYEeCTBa BbIAENAEMOro Tenna (NpsiMasi KanopumeTpust) unu nyTemMm pernctpauum
notpebneHns Kucnopoaa u BelgeneHns Yriekncrnoro rasa (Henpsimasi KanopumeTpus).

OHeprvsi B opraHM3aMe MOXeT OblTb Mony4YyeHa B pe3yribTaTe OKUCIIUTENBbHbLIX NPOLEeccoB. B cBA3n ¢ aTum
CyLLEeCTBYET BO3MOXHOCTb onpeaenuntb 3HeproobmeH Ha ocHoBe NoTpebneHust kucropoaa. Mpu «cropaHumn»
OTOENbHbIX MULLEBLIX BELLECTB 00pa3yeTcsl pa3nnyHOe KONMYECTBO Tenna Ha 1 11 ucnonb30BaHHOMO KMcropoaa:
yrnesogbl gatot 21,23 k[ (5,08 kkan), xunpbl — 19,56 k[x (4,68 kkan) n 6enkn — 18,73 k> (4,48 kkan).
MpoueHTHas fons SHepruu, Nory4yaemon nNpy yrineBogHOM U XMPOBOM OOMeEHe, paccunTbiBaeTcs U3
COOTHOLLEHUS BbIAENEHUS YINEKNCINOrO rasa u notpebneHus kucnopoaa (abixatenbHblin koadduumeHT). OH
COCTaBMAET: NPU CrOPaHNN YACTLIX YrNeBogoB — 1, YNCTbIX XMpoB — 0,7, a npu 0ObIYHON y Hac B CTpaHe
cmewaHHon nuwe — 0,85. To ecTb, KaXgon BennymMHe AplxaTenbHOro koadduuneHTa cooTBeTCTBYET
onpeaeneHHbIN 9KBMBANEHT B [XKOYNAX (Kanopusix).

B ocHOBHOM 06MeHe CNopTCMEHOB OOHAPYXXMBAKOTCS CE30HHBIE U3BMEHEHUS, KOTOPbIE CBS3aHbl C BENMMYNHOMN
U3nYECKON Harpy3sku Npu TpeHmpoBkax. B nepunoabl 6onblioro o6bema TPEeHNPOBOK OCHOBHOW OOMEH
YBEMMUYNBAETCS, TaK Kak MHTEHCUMBHOCTb OOMEHa BELLECTB Npy 3TOM 3HAYMTENbHO NMOBbILLAETCS.

BTopow nocne ocHOBHOro o6mMeHa COCTaBNSAOLLEN SHEProTpaT opraHm3mMa sBNsATCA Tak Ha3biBaeMble
perynupyemMble 3aTpatbl a3Heprun. OHM COOTBETCTBYIOT NOTPEBHOCTN SHEPTMU, NCMONb3yeMON Ha paboTy cBepx
OCHOBHOro o6MeHa. JTiobon B1a, MblLLEYHOWN AeATENBHOCTU, AaXe N3MEHEHWE NONOXEHUS Tena (U3 NosoXeHUs
nexa B MOJIOXeHWe cuas), yBenMUMBaeT SHepros3aTpaTthl opraHuamMa. ViameHeHve Benn4YMHbl NOTpebneHunst
3HEPINN ONpeaensaeTcs NPOAOIKUTENBHOCTBI0, UHTEHCUBHOCTBIO U XapakTepoM MbILLeYHOW paboTkl. Mockonbky
husnyeckasa Harpyska MOXeT UMETb PasfnnyHbIA XapakTep, SHeproTpaTthl NoABEPXKEHbl 3HAYUTENBHbLIM
KonebaHusm.

Kak ns3BecTtHo, sHepreTnyeckue 3atpatbl Npy TOM UM MHON OEATENBbHOCTM PAacCUMTBIBAKOTCS MO pacxony
Kncnopoga v BblAeneHuto yrnekucnoro rasa. K coxaneHuto, aToT metog Taut B cebe BO3MOXXHOCTb OLLIMOOK U
Aaet 6onbluMe NOorpeLwHoCTN. 3TO OTHOCUTCH, B NEPBYIO o4epenpb, K pacyeTy notpedneHms sHeprum npm
CMOPTUBHbLIX HArpy3kax, Tak YTo NMPUBEAEHHbIE HUXKE BEMNYMHBI S3HEPro3aTpaT Ha ONpeaeneHHY MblLLEYHYH
HarpysKy siBrisitOTCS OPUEHTUPOBOYHBIMM.

Cneundunyeckn-guHaMmmyeckoe AecTBME NULLIEBLIX BELLLECTB COOTBETCTBYET KONMUYECTBY SHEPrn, KoTopas
noTpebyeTcsi opraHuamy anis nepepaboTkM BBEOEHHON B HEro nuim. Kaxapsii npyem nuwn NpuBoamT K
aKkTMBM3auum obMeHa B pe3yrbTaTe NpOLIECCOB pacluenfieHms 1 NpeBpaLLeHnst NuLLEeBbIX BewwecTB. Konnmyectso
3HEeprum, HeobXxoaAMMoe ANs pacLUennerHns pasnuYHbIX NULLIEBLIX BELLLECTB, HeoanHakoBo. [ns 6enkoB oHO
CoCTaBnsieT B cpeaHeM oKomno 25%, Ans XnpoB — OKomno 4%, a Ang yrneesogoB — okono 8%. Npu npueme
CMELLaHHOW MWLM K BEMMYNHE 3aTpaT Ha OCHOBHOM 06MeH fo6aBnsaoT NnpudnunantensHo 10% Ha
3HepreTnyeckne 3aTpaTtbl, BO3HMKLUME TOMBKO B pedynbTaTte npMemMa nuiln.

B 1abn. 9 gaHbl CyTOYHbIE 3HEPrOTPaThl B Pa3HbIX BUAax CropTa, paHXMPOBaHHbLIX MO rpynnam.

OHeprosaTtpaTbl y CNOPTCMEHa ONpeaensitoTes ewe 60nblLMM YUCITOM COCTaBNAOLLMX:

— KnumaTo-reorpadmyeckme ycrnoBms TPEHUPOBKN,
— 06bem TPEHUPOBKMY,

KoMnoHeHTax num « pasHbiX BUAax CnopTa, CpeaHECYTOYHbIE
— WHTEHCUBHOCTb TPEHUPOBKY,

— BMA CNopTa,

— YyacToTa TPEHUPOBOK,

— COCTOsIHME NMpu TPEHUNPOBKE,

— cneuudguryeckoe gMHammyeckoe AencTene NuLLn,
— TemnepaTypa Tena CrnopTCMeHa,

— npodpeccroHanbHas AeaTesnbHOCTb,

— non,

— MOBbILLUEHHbIN OCHOBHOM OOMEH,

— NOTEpPU Ha NULLIEBAPEHHUE.

IMOHATHO, YTO TOYHOE OnpeAeneHne CyMMapHbIX 3Hepro3aTpaTt NpeAcTaBnseT 3HaYMTENbHbIE TPYLHOCTU U1
npuBeneHHble B Tabn. 10 BENUYMHbI SBMSIKOTCS OPUEHTUPOBOYHBbIMU. KpoMe TPEeHNPOBOK 1 COPEBHOBAHUI
CMOPTCMEH 3aHAT U APYrMMUK NOBCEAHEBHBLIMW ENaMu, KOTopble Takke TpebyroT aHepro3arpar.

YpoBeHb aHeproTpaTt y CNoOpTCMEHOB BbICLUEN KBanudukaLmm pacteT OT OAHOro OfMMIMUACKOro uukna K
apyromy. CoBpeMeHHble NOTPEOHOCTN B SHEPIrM onpeaesieHbl Janeko He BO BCEX BMAax CropTa.

CnenyeT OTMETUTb, YTO Y pasHbIX aBTOPOB HET MOMHOW UAEHTUYHOCTW B ONpeaeneHnn aHepreTuyeckom
CTOMMOCTW OZIHOIO M TOrO e Buaa AeATENbHOCTM.
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PEXXUMbI NMUTAHUA U PEXKUMbl TPEHUPOBOK B PA3HbIX BUOAX CIMTOPTA

MyLleBon paunoH CNOPTCMEHA AOIMKEH COCTaBMNATLCSA C Y4ETOM OBLUMX MMIMEHNYECKUX MOSTOXKEHWI, a Takke
ocobeHHOCTEN BMaa crnopTa, nosa, Bo3pacTta CNopTCMeHa, Macchl ero Tena, aTanoB NOArOTOBKU, KNMMAaTo-
reorpaduyeckmx ycrnosumn n ap.

Mpu cocTaBneHny NULLIEBLIX PaLMOHOB HEOBXOANMO NpeXae BCEro y4nTbiBaTb Xapaktep U o0bem
TPEHMPOBOYHbIX N COPEBHOBATESbHbLIX HArPy30K. OTO BbI3BAHO TEM, YTO NOTPEOHOCTL OpraHn3ma CnopTCMeHa B
NULLEBBIX BELLECTBAX U SHEPTUUN B Pa3nMyHbIe NepUoabl TPEHMPOBOYHOTO NpoLecca onpeaensieTcsi CTPYKTYPOr 1
cofepXXaHMeM TPEHUPOBOYHOM PaboThbl B KXKAOM OTAENBHOM MUKPOLMKIIE U OCOBEHHOCTAMMN MeTabonM4eckmx
COBWIoB, 0OYCMNOBMEHHBIMU (PU3NYECKMMU U HEPBHO-3MOLMOHAITbHBIMY Harpy3kamu.

Mpun paboTte B rnyb6okom aHasapobHoM (6e3 yyacTus OpIXxaHus) pexmme MakcumasnbHOW U cybmakcMmMarnsHON
MOLLIHOCTM 3Heproobecne4yeHne MbllleYHON OEeATENbHOCTU OCYLLECTBAETCS 3@ CYET KPeaTUHKMHA3HOIO U
FMIMKONUTUYECKOTO NMyTen cnHteda AT®, nprudem, Npy KpaTKOBPEMEHHbIX Harpy3kax aHaspoOHbIN pacnag
rmukoreHa c obpasoBaHUEM NakTaTa npeBanupyeT Hag a3pobHbIM (AbixaTenbHbiM). PaboTa B rnybokom
aHa3poOHOM peXxnme XxapakTepuayeTcsi BbICOKMM YPOBHEM fakTata U MOYEBMHbI B KPOBM,
HEKOMMEHCMPOBAHHBLIM aLnA030M.

Mpn TPEHUPOBOYHBIX PEXUMAX, XapaKTEPMU3YIOLLMXCHA NPOAOIDKUTENBHBIMU (PU3NYECKUMM YCUITUSIMU, HO
CpaBHUTENBHO HEGONBLUIOW MOLLHOCTbLIO, NpeobnagatoT asapobHble NpoLecckl U HabngaeTcs NOYTU NOSTHOe
MOKPbITUE KUCITOPOAHOro Aeduunta Nnpym oTCyTCTBMM aunaoTMHECKUX CABUMOB. B kayecTBe aHepreTu4eckoro
pesepBa Npy ANUTENbHbIX PUINYECKUX HAarpy3Kax, CBA3aHHbIX C TPEHUPOBKOWN BbIHOCIIMBOCTU, CNyXKaT YrieBoapl
(rmMmkoreH mbilly), CBOGOAHBIE XXMPHbIE KUCMOTbI
N keToHoBble Tena. C yBennyeHnem gnmMTenbHOCTU Harpy3km MOOMMN3aLms XXMPHbIX KUCIOT BO3pacTaeT.

PaboTta B cMelLlaHHOM aHa3pOoBHO-a3pobHOM pexume xapakrepusyeTtcsa 6ornee HU3KMM YPOBHEM JlakTaTta B
KPOBW, YEM MpU aHA3POBHOM peXMME, 1 OTHOCUTENTBHO HEKOMMEHCUPOBAHHBbIM aungo30M.

B cooTBeTCTBUMN C 0OCOOEHHOCTSIMM OOMEHHbBIX MPOLECCOB MPU Pa3fUYHbIX TPEHNUPOBOYHBIX peXmnmax
TpebyeTcst UIBMEHEHUE KONMYECTBEHHOW M KAYECTBEHHOM XapakTePUCTMKN NuTaHus. PaboTa B aHaspoGHOM
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pexume TpebyeT coxpaHeHUs B pauuoHe ONTMMaribHOro konvyecTsa 6enka, yBenvyeHnst 4onm yrneBoaoB 3a
CYET CHWKEHUS KONMYeCcTBa Xxupa. [JuHaMmmyeckne nnm ctatmyeckme MblleYHbIe YCUINUS, HanpaeeHHbIe Ha
yBENMYEHNE MbILLEYHOW MAaCChl U pas3BUTUE CUIbl, TPEOYIOT MNOBBLILLIEHUS COoaepXaHus B paunoHe bernka,
BMTaMWHOB rpynnel B, ButamuHa PP.

Mpwn coBepLUEHCTBOBAHNM BbIHOCIIMBOCTHU, NMpK paboTe B a3pobHOM pexnme TpebyeTcs yBENUUUTb
KarnopumMHOCTb paumnoHa, NOBbICUTbL KONTMYECTBO YIIEBOAO0B, MONMMHEHACHILEHHbIX XXUPHbIX KUCIOT, NMUNNO0B,
BuTaMmHoB E, A, B1, B2, B12, ackopOb1HOBOW KMCNOThl, 6MOTUHA, (hONMEBON KACNOThI U Ap. XapaKkTep NUTaHus
npu paboTe B cMeLlaHHOM aHa3pobHO-asapobHOM pexume O6nm3ok k popmMyne cbanaHCUpOBaHHOMO NMUTaHMUS
3[J0pPOBOrO YeNnoBeKa, Npy 3TOM COOTHOLLEHUE MexXay benkamu, xxvpamu, yrnesogamm Bolirnagnt kak 1: 0,9 : 4.

Takum obpasom, B OTAENbHbIE NEPUOAbLI MOATOTOBKM CMOPTCMEHOB B 3aBUCMMOCTU OT KOHKPETHbIX
negarornyeckmx 3agay u HanpaeneHHOCTU TPEHUPOBOK PaLMOHbI MUTAHUS OOMKHbI UMETb Pa3NINYHYIO
opueHTaumo — 6enkoByo, YrneBoAHY, 6EeNKOBO-YrNEBOAHYIO U Ap.

PauunoHanbHoe nutaHme obecnevnBaeTcs NpaBuIbHbIM pacnpegeneHnem nuwm B tTedeHne gHa. CyTOuHbIN
paunoH JormkeH ObITb pa3geneH Ha HECKONbKO NPUEMOB A1 JTyYLIEro YCBOEHMS NULLEBLIX BELLECTB,
COXpaHEHUs YyBCTBA CbITOCTU HA MPOTSXKEHUN OHS N UCKMTIOYEHUST YPE3MEPHOIrO HANoOJTHEHNS XXenyag04HO-
KMLLEYHOro TpakTa 6onbLUIMM KONMYECTBOM MUK, HeperynapHoe nutaHue yxyawaeT NuweBapeHme 1
CrMoCcOoOCTBYET Pa3BUTUIO XKEMNyO0YHO-KNLLEYHBIX 3a00neBaHnii.

BaxxHo cobrntogatb onpeaeneHHble MHTEpPBasbl MeXay npueMamMmm Ny n TpeHmpoBkamn. Henb3si
npucTynaTtb K TPEHMPOBKaM BCKOPE Nocrie efbl, Tak Kak HanomnHEeHHbIN XenygoK orpaHuymMBaeT ABUXKEHUS
anadparmbl, YTO 3aTPyOHSIET paboTy cepaua v Nerknx, CHKasa TeM camMmbiM AesTENbHOCTb cnopTcMmeHa. C
OPYro CTOPOHbI, MblLLEYHas AeATENbHOCTb NPENATCTBYET NULLIEBAPEHUIO, TaK KaK YMEHbLUAETCS CEKpeL s
NULLEBAPUTENBHBIX >XeNe3 U NPOUCXOAUT OTTOK KPOBM OT BHYTPEHHUX OPraHoB K paboTaroLmmM MblLULIaM.

Mocne dumamyeckon Harpy3kM OCHOBHOW NPUEM NULLM JOIMKEH ObiTb He paHee YyeM yepes 40-60 muH. B cBA3K
¢ 6onbWNMKN PU3NYECKUMUN HArpy3KaMim, eXXeOHEBHbIMUN OBYX-TPEXPA30BbIMU TPEHNUPOBOYHBIMU 3aHATUSMA U
OonbLIMMN 3HEpro3aTpaTamMmu LenecoobpasHo YeTbIpex-NATUPa3oBOe NUTaHME, BKIOYAKOLLEE NEPBbLIV U BTOPOW
3aBTpaku, 0ben, NONOHUK, YKUH. BO3MOXHBI Takke JOMNOMNMHUTENBbHBIE MPUEMbI NMULLIEBLIX MPOAYKTOB [0, BO
BPEMSI M NOCne TPEHUPOBOK.

Mpwn AByXpa3oBbIX TPEHNPOBKAxX pacrnpeneneHne KanopunHOCTU CYTOYHOIO paLMoHa MOXET ObITb
cneayroLnm.

MepBbIt 3aBTPAK ............... 5% 0O06ef....c.cccccvverenannnen.
3apsagka MNonaHuk

BTopon 3aBTpaK .............. 25% BeuepHsis TpeHUpoBKa
[HeBHasa TpeHnpoBKa YRUH Lo, 30%

Mpu Tpexpa3oBbIX TPEHUPOBOYHBIX 3aHATUSIX B IEHb PEKOMEHAYETCS MHOW PEXMUM NUTaHUS.

MepBbI 3aBTPaK .............. 15% 0O6ef.......cccoeveeenunen. 30%
YTpeHHsa TpeHnpoBkKa MONaHUK ..o 5%
BTopon 3aBTpaK .............. 25%  BeuvepHsia TpeHNpoBKa
[HeBHasa TpeHnpoBka YRUH o 25%

Mpu BKNIOYEHUM B MUTaHWE CMOPTCMEHOB CNeLnann3mpoBaHHbIX NPOAYKTOB NMOBbILLEHHON Bronornyeckom
ueHHocTu (MMNBLL) B kayecTBe NULLEBBIX BOCCTAHOBUTESbHBLIX CPEACTB LieniecoobpasHo cnegytollee
pacnpefeneHne KanopMnHOCTM NULLM No npuemam: 3aBTpak — 25%, npuem MNINBLL nocne nepeon TpeHMpPOBKX
— 5%, obeg — 30%, nongHnk — 5%, npvem MMNBL, nocne BTopoi TpeHnpoBkn — 10%, yXnH — 25%.

TpeHnpoBaTbCA 1 y4acTBOBATb B COPEBHOBAHUSIX HATOLLLAK HEXenaTernbHO, Tak Kak AnuternbHasa pabdoTa B
3TUX YCMNOBMSAX NPUBOANT K UCTOLLLEHUIO YTNIEBOAHLIX 3anacoB U CHWXKEHNO paboTocnocobHocTu. MNpu
OopraHusauum NUTaHnsa BO BPEMS TPEHMPOBOK M COPEBHOBAHUIN PEKOMEHAYETCS MPUMEHSTb MPUHLMMN «OTKPbITOrO
cTO-
na». OgHaKo nNpu 3TOM CNOPTCMEHbI U TPEHEPBI AOMKHbBI XOPOLUO 3HaTb NMpaBusia COCTaBEHNSA CYTOYHbIX
pauUMoOHOB U YMENOo BbiIOUpaTh pekoMeHayeMble A5 JaHHOro BMaa cnopTa broga.

B npunoxeHuun 1 gaHbl paunoHbl NUTaHWa 48 rpynn no BMaam cnopra, pa3paboTaHHble U yTBEPXAEHHbIE
BEAYLLUMUN POCCUACKMMM CrielmanmcTamMmm no nUTaHmio CnopTCMEHOB-NPOdECCMOHanoB.

OCHOBHbIE TPEBOBAHUA K PEXUMY
1 PALUUOHY NMUTAHUA B AHN COPEBHOBAHUA

[HW1 copeBHOBaHWI B XXW3HWN CNOPTCMEHa — BpeMs HanBbICLLEN HEPBHO-3MOLIMOHANbHOM 1 (DU3NYECKON

Harpysku. ECTECTBEHHO, YTO B Takue JHN CTPOro BbIBEPEHHbLIN PALIMOH U PEXUM NUTAHNS YpEe3BbIYaNHO BaXHbI 1

OOMKHbI HEYKOCHUTENBHO cobnogatbes. TpeboBaHWs K paunoHy U peXxnMy NMTaHus CBOAATCH K criegyloLlemy.
1. He npyHMMaTh HUKaKnx HOBbIX NULLIEBLIX NPOAYKTOB (MO KparHewn Mepe He3agonro 4o copeBHoBaHwUn). Bee
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npoaykTel, ocobeHHo MNIMBL, gomkHbl 66ITb anpobrnpoBaHbl 3apaHee BO BPEMsi TPEHUPOBOK MK
npegBapuTenbHbIX COPeBHOBaHMN. Takoe TpeboBaHue cnpaBeanvBo He TOMbKO K CaMUM NMPoayKTam, HO U K
cnocoby nx npuema. CnopTcMeHam JOSMKHO ObITb 3apaHee U3BECTHO, Kakas MuLla BXOAUT B PALMOH 1 Koraa ee
Hago npyHumaTh. lNywa gomkHa coxpaHaTb U NOAAEPXKUBATb BbICOKUIA YPOBEHb CMOPTUBHOW
paboTtocnocobHocTw.

2. N3Beratb npecobiweHns BO BpeMs efbl. ECTb 4acTo, NOHEMHOrY 1 TONBKO Ty MULLY, KOTOpas nerko
ycBauBaeTcs.

3. NapaHTusa roTOBHOCTU K COPEBHOBaHUSIM — HOpMaribHOE UMW NOBbILLEHHOE KOMUYECTBO MMUKOreHa B
MbILILAX U NeYyeHn. ITO COCTOSAHME AOCTUraeTcst NIMBO CHMKeHMeM o6 beMa U MHTEHCUBHOCTU TPEHMPOBOK 3a
Hegeno 4o copeBHOBaHUN, NMBo yBenvyeHnemM notpebnexuns yrnesonos. Bo3amMoXHO coyeTaHme TOro u gpyroro.

4. YBenuuuaTb CoOAepXXaHue yrrneBofoB B pauMoHe N CHKaTb hn3nMYeckue Harpysku, cosgasaTthb 3anachl
rnvKoreHa, cTonb HeobxoanMble ANs BbINOSIHEHUSA COpeBHOBaTENbHOM paboTbl. OgHaKo Hago0 NOMHMUTbL, YTO NpK
3TOM MOXET yBENnM4UTLCHA U Macca Tena. Hanpumep, ecnv B 2 pa3a yBenu4yeHbl 3anachl rnkoreHa B OpraHvuame,
TO npun o6beme MbiwevHor Maccol B 30-35 kr npomsongeT npnbaeneHme B macce Tena Ha 1600-1800 r. 3to
0ByCMNOBNEHO TeM, YTO B MbILLAX | I rmMkoreHa cBA3biBaeT MPMMEPHO 3 I BOAbI.

5. YnoTpebnaTe nerkyo nuily B HOYb Nepef copeBHOBaHMEM. He MbITaTbCs HacbITUTLCS B MOCHeaHne
MUHYTbl. Heobxogumo yBenmumeatb noTpebneHne yrneBogoB NOCTENEHHO, B TeYEHUe Hegenu o
COpPEBHOBaHWUS.

B aTOM CBA3M YMECTHO paccMoTpeTb Takon ANETUYECKUIA NMPUEM, Kak «Taunep» Unu «cynepkomneHcaums
rmukoreHa». 3a Hefento 4O OTBETCTBEHHOMO cTapTa CNOPTCMEHY AaloT UCTOLLAIOLLYI0 (DN3UYECKYIO HArpysKy;
OOHOBPEMEHHO M3 ero paumnoHa yaansoTcs NPOAYKTbI, CoAepx)alume yrnesoabl (xned, MakapoHHble n3genus,
Kpynbl, caxap). PaunoH B 3TOT nepnoa AosmKeH ObiTb GEMNKOBO-KMPOBBLIM Y XenaTenbHO, YTOObl OH BKIOYan
NPOAYKTbl C BOMbLUNM CoAepXXaHNeM KrneTyaTkn — Orypubl, kKanycTy, canat, WNMHAT, KoTopble Heobxoammo
TLaTenbHO nepexeBbiBaTb. Ha dhoHe 6enKoBO-XMPOBOro paunoHa B TeYEHNe Tpex OHeN NpoBoAsTCA
AO0CTaTOYHO MHTEHCUBHbIE TPEHMPOBKN. 3aTeM B OCTaBLUEECS BPEMS CNOPTCMEHa NepeBoanaT Ha boraTbiv
yrnesogamu pauuoH, OQHOBPEMEHHO NMHTEHCUBHOCTb Harpy3kun CHKaeTcsa Ao npegena. OTOT pauMoH AOMKeEH
BKMOYaTb pasnunyHble NPOAYKTLI, COAepXallune Kpaxmarn rivkoreHa, a Takke crnagoctu, MNMbL, yrnesogHo-
MUWHepanbHOWN HanpaBreHHOCTM K 0b6a3aTenbHO pPyKThI 1 oBown. CriegyeT NogYepKHYTb, YTO MPU NPOBEAEHUN
Tannepa HyXHO obpaliate BHUMaHWE Ha NHAMBKAYarnbHbIe 0COBEHHOCTH ero NnpoTekaHus. Tak, y CnopTcMeHa
npu 6enKoBO-XMPOBOM paLMOHe MOTyT NOSABUTLCA PACCTPONCTBO Xenyaka, TowHoTa. OddeKT OT BO3AeNCTBUS
Tavinepa JOCTUraeTcsl B Te4eHme CyToK. BaxkHo Tonbko cobniogaTe o4epeaHOCTb U MPaBUbHOCTb ANETHI U
dusnyeckmx Harpysok. Ecnm ecTtb BO3MOXHOCTb, TO TPDEHUPOBKM B NEPUOA YrNEBOAHOIO paLumMoHa MOXHO He
NPOBOAUTL COBCEM.

Tarinep nony4un B NpakTUKe CropTa LWMPOKOe NpUMeEHeHMe, 0COBEHHO NPY TPEHNPOBKAX Ha BbIHOCIIMBOCTb.
Heobxoaumo, ogHako, NMOMHUTb, YTO BrEpBble TaKyt CXEMY NMUTaHWSA HYXXHO NPOBOAWTbL B MEHEE OTBETCTBEHHOW
cuTyauun, 4em, HarnpvMep, Ha aTane CoOpeBHOBATENbLHON NOAroToBKN. Kpome Toro, HabntogeHns 3a
CrnopTCMeHaMM NOKa3bIBaOT, YTO HE BCErda U He BO BCeX Cryyasax AOCTUraeTCs NoNOXNUTENbHbIN AhdeKT (kak
npaswno, nuwb B 50-60% cnyyaes). BeposiTHO 370 CBA3aHO C MHAMBUAYaNbHbIMM OCOGEHHOCTAMKN OBMeHa
BELLECTB U 3HeproobecneyeHns opraHM3Ma CropTCMEHOB.

KAK COBJMIOOATb MUTLEBOU PEXUM,
HE TEPSAIA CNOPTUBHOW ®OPMbI

CyLecTBeHHbIM (haKTOPOM, NMMMUTUPYIOLLIMM BbICOKYH CMIOPTUBHYO paboToCnocobHOCTb, ABMSKTCSA NOTEPU
BOAbl M COMEW, U Kak CneacTBue — HapyLleHne TepMOoperynsaumm opraHuama cnoptcMmeHa. lorepu Bogpl npu
yMepeHHOM n3n4eckor Harpy3ke B TedeHme 1 yaca y cnoptcMeHa ¢ maccon Tena 70 kr gocturatoT 1,5-2 n/yac
(npn TemnepaTtype 20-25 °C). Npu Takon Harpy3ke, ecnu 6bl He BbINO TepMoperynauMm, Temnepartypa Tena
Morrna 6bl NoaHATLCA Ha 11 ° Bbile HOpMbI. 34eck cneayeT elle pa3 Nog4YepkHYTb, YTO €AUHCTBEHHO HAOEXHbIN
cnocob bn3nonorm4eckn NpaBmIibHO BO3MELLATbL NOTEPU BOAbI 1 COMnen — 3T0 ynoTpebnaTe cneunanbHble
pacTBOPbI [MOKO3bl C CONAMU Kanus 1 HaTpusa Hebonbwmnmm nopuunsimu Yepes 10-15 muHyT. MNocTtynnexHve
XMOKOCTW HEe JOJMKHO npeBbiwaTth 1 n/yac, n xenaTeneHo, 4ToObl ee TemnepaTypa Obina B npegenax 12-15 °C.
OTO CBA3aHO C NONOXUTENBHLIM BIIUAHUEM OXIaXXAEHMS NONOCTU pTa U HOCOIrMOTKU Ha NPOLLEeCCh!
TepMoperynsumu.

PaspaboTtaH psig pekoMeHgauui no nogaepxaHuio 6banaHca Boabl U CONe B opraHn3Mme 4o Havana v Bo
Bpemsi copeBHOBaHM. OHU TaKOBbI.

1. Hago ctpemutbes kK ToMy, YTOObI B OpraHnamMe 6bI11o NPUBbLIYHOE paBHOBECKE MEXAY NOTEPAMU BOAbl U ee
notpebneHvemM. Hukorga He BbIXOAUTb Ha CTApT C oTpuuaTenbHbIM 6anaHcom Boabi!

2. Cnepyet «3anacatbcsi» Bogon nepes craptoMm, Beinveas 400-600 mn 3a 40-60 muHyT go Hero. [Jo cTtapTa
He OOJPKHO MOSIBUTBCSI YYBCTBO Xaxabl.

3. Bo Bpems copeBHOBaHUI HEOBX0ANMO NpMHMMaTh Hebonbline nopummn (40-70 mn) BOoAbI UK YINEBOAHO-
MUHepasnbHbIX HANMUTKOB, N KaK MOXHO YaLle. [1rst 3Toro ucnonb3ylTcs cneyunanbHble 6annoHbl Ans BoAbl,
Takue Kak y BeNIoCcuneanucToB. ATO MIMEHNYHO 1 ygobHo. Ha mapadoHCKux guctaHumsaX, B BEMNOroHKax Ha
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LIOCCe, Npu BbICOKOW TemnepaType Bo3ayxa CropTCMeHbl 0693aTeNnbHO AOMKHbI MUTh,
AaXe eCrin OHU He UCMbITbIBAIOT Xaxadbl. [1pn 9ToM HEOBXOAMMO CTPOro BbINOMHATE rPadduK NUTHEBOIO pexmMa.
4. Henb3sa ynotpebnatbe 60MnblIMX KONNMYECTB OXNaXXAEHHOMW XUOKOCTU.
5. He cnepyeT nonb3oBaTbCs HUKAKMMKU COneBbIMMN Tabnetkamu. Conu JOMMKHO OblTb AOCTATOYHO B OObLIYHOM
nue.
6. Heobxogmmo 3apaHee npuyyaTb ceba NeToM NUTb OXITAXKAEHHYHO XUAKOCTb .
7. HaunHaTb BOCMONHATL NOTEPU BOALI U CONeN crieayeT cpasy xe nocrne gpuHuwa. Bce Heobxogumble
HanUTKN JOJMKHbI ObITb MOA, PYKOM.

NMATAHUE U KOPPEKLINA MACCbI TENA

OuyeHb YacTo nepea COPEBHOBAHUAMM BO3HMKAET HEOBXOAMMOCTb CHIKEHWS MacChbl Tena («CroHka Beca»). 310
0COBEHHO aKTyarnbHO Ans BCex BuaoB 60pbbbl, BOKca, rMMHACTUKK, (PMIYPHOro KaTaHWs Ha KOHbKax, TSXKermnon
atneTukn n ap. MHorme cnopTCMeHb! BeIHYXXAEHbBI CTaBUTb nNepes cobon Takyto 3agady. M aTo npaBuibHO.
OCHOBHbBIM NPUHLMMOM CHWXXEHWSI MacCbl Tena sIBNSETCA NPMMEHEHWE TMNOKaNo-pUAHbIX, UM HU3KOKANTOPUMHBIX
PaLMOHOB.

Hwxe npvBoanTCA psifi pekoMeHaauni 1 COBETOB, KOTOPbIE B O4MHAKOBOW MEpPE NPUroaaTCcs 1 CNOPTCMEHAM,
N NOAsIM, HE 3aHUMalOLLMMCS CMIOPTOM, C M30ObLITOYHOM Maccon Tena.

1. HeobxoamMmo nepenTn Ha HU3KOKarNopUiHbIN paunoH. Llenb Bcex HU3KOKanopumHbIX paLMoHOB — CHU3UTb
notpebneHne NUn (SHeprum), yMeHbLUUTL 3anachkl XXMpa B OpraHu3me, COXpaHuB Npu 3TOM CMOPTUBHYIO
paboTocnocobHoCTb. ECnv cnopTcMeH Npu TakmMx paumnoHax GbICTPO «CroHAEeT BEC» 3a CHET NOTEPU YINIEBOLOB U
XWAOKOCTW, TO STO MOXET NPUBECTU K YXYALUEHWNIO CAMOYYBCTBUS N CHDKEHNIO paboTocnocobHOCTU. OTOro
JonyckaTb He cnegyer.

2. MNMocTosAHHO KOHTpOnMpoBaTh Maccy Tena. KoHTponb ocyLlecTBnseTcs nyTem B3BewwvBaHWs (Bcerga B
OAMHAKOBLIX YCITOBUSIX — YTPOM MOCHe TyaneTa, Hatowak). Hago nomMmHuTb 06 06bIYHBIX KONebaHmax Macchbl
Tena B 1-2 Kr, 0COGEHHO Y >KEHLLVH.

3. MNoTepu xMpOoBOIN MacChbl MOTYT NMPOMCXOANTL NpW CcTabunbHOCTN obwen maccel Tena. U Haobopor,
BO3MOXHbI MOTEPU OTHOCUTENBHO MaribiX KONMMYECTB XNpa, HECMOTPS Ha 3HAYUTESNBHOE CHUXKEHME MACChl, YTO
HexernaTeneHo. Heobxoanmo To4HO onpefensitTb UBMEHEHMS B CTPYKTYPE Macchbl Tena MeETO40M Kanunne-
POMETPUN, KOTOPbLIV NO3BONIAET ONPeaEeNnATb TOMLWM HY XXMPOBbIX CKIaA0K B Pa3fIMYHbIX YacTsx Tena.

4. HegonycTumo pe3Koe CHUXEHME KanopumHOCTU NOTPeONsieMon NuLLn: 3TO HeoOXxoamMMo genatb
nocteneHHo. N3BecTHO, 4TO OpraHM3m MOXET CYLLIECTBOBATb NPM A4OCTATOYHO HU3KOM YPOBHE NOTpebnsemon
aHeprum — 1500 kkan B CyTKu
1 MeHee. Ho y CNOPTCMEHOB 3TO MOXET HEe TOMbKO CHU3WUTb YPOBEHb (hranyeckor paboTocnocobHOCTH, HO 1
noBsneyb 3a cobow oTpuUaTenbHble CABUMM B COCTOSIHUN 300POBbSI.

5. TpaguumoHHbie n Hanbonee pacnpoCTpaHEHHbIE PaLMOHbI ANS «CroHKM Beca» CBSi3aHbl C OTKa30oM OT
CnapgKoro, Bbineyku, kaptodens, xneba u 1. 0. Ho npyn 3TOM NPOMCXOANT NOTEPS YrNeBoAoB, U CMOCOBHOCTb
opraHmama nogaepXuBaTh 3anachl rMKoreHa 3aMeTHO nagaeT. OTO NPUBOAUT K CHVXXEHWUIO CMOPTUBHOM
paboTtocnocobHoCcTw.

6. QdeKkTnBEH paLMOH, B KOTOPOM OTCYTCTBYIOT >KMPbl U COXpPaHAKTCA Oenku, yrnesogbl, BATAMUHbI U
MUWHeparnbHble BellecTBa. [na 3Toro HeoO6XoANMO MUCKIIOYMTb U3 MEHIO NPOAYKTHI C BUAUMBIM XMPOM, @ 3aTeM
NMOCTEMNEHHO CHMXKaTb KONMMYEeCcTBO NoTpebnsiemon nuwm — Ha 10, 15, 20, 25%.

7. \gpeanbHbI BapaHT pauuoHa — 3T0 cbanaHCUMpOBaHHbIN paumMoH CO CHUXXEHHOM KanopUMHOCTLIO,
No3BONAOLLMI XyAeTb Ha 1 kr 3a 1-2 Hegenw. Ecnv npy 3TOM HaYMHAET CHUXATbCS CNOPTUBHAS
paboTocnocobHOCTb, TO HEOH6XOAMMO YBENMUYUTE KONTIMYECTBO YrNeBOAO0B B NULLE.

8. YnoTtpebneHne ankorons npu «CroHke Beca» 3anpeLyaeTcsi Kareropmydeckn. Ankoronb COAEPXKNUT SHEPTnn B
1,5 pasa 6onbLie, yem 6enku nnu yrnesoasbl.

9. NMpun pocTMXKEHUN XKXenaemMon MaccChl Terna He cregyeT Pe3ko MEHATb paunoH NuTaHns. MoxHO nocteneHHo
yBenmunBatb o6bem noTpebnsieMmon nuwwn. NepexoaHbIn paunoH He SOMKEeH NpoTuBopeYnTb TpeboBaHmaM
TPEHMPOBOYHON N COPEBHOBATENBHON NporpaMmm. Horaa MoXHO BBECTM B MeHH0 niobrmoe 6roao nnm HanmuTok,
KOTopble BbInn UCKMIOYEHBbI U3 HU3KOKaNopunHoro paumoHa. Ecnv Mmacca Tena BHOBb yBeNM4YuTCS, HE06X0OMMO
CHOBa NePEeNTN Ha HN3KOKaNoOpUiiHbIN cOanaHCMpOBaHHbIA paLNOH.

10. He cnegyet ynotpebnate anypetmkoB. OHM He TONMbKO CHUXKAT CMOPTUMBHY paboToCNOCOBHOCTb, HO 1
NpeacTaBnsitoT ONacHOCTb A1 340poBbs (0COBEHHO MPU MHTEHCUBHBIX U ANUTENbHbIX TPEHNpPoBKax). Kpome
TOro ANypeTUK NPMBOAUT K NOTEpEe Kanusi, HEOOXOAMMOro AN HopMaribHOro obMeHa BELLECTB, U K U3MNULLIHE
BbICOKMM NOTEPSAM XUOKOCTW.

NPOAYKTbI NOBbILWEHHOW BUONOMMYECKOW LEHHOCTU UNU CNELUATNbHbIE MULLEBBLIE
AOBABKW AnA CMNOPTCMEHOB
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OOGbIYHbIE NPOAYKTHI MO CBOMM BUONOrMYEeCKUM, NMLLEBLIM CBOMCTBAM M XMMUYECKOMY COCTaBY SIBNSAIOTCA
CMNOXHbIMY €CTeCTBEHHbIMU cMecamMu. OTAENbHYIO TPynny cpean HUX COCTaBMST NPOAYKThI, ABMSOLWMECH
NCTOYHMKaMK BNONOrMYecKkn akTMBHbBIX KOMMIOHEHTOB — BUTAMWHOB, MMKPO3rieMeHToB. Hanbonee Wmpoko oHu
npeacTaBneHbl BO bpyKTax, arogax, 3efeHn, TpaBax, KOpeHbsX, OBOLLAX, a Takke B pacTUTENbHbIX Macnax,
neyeHun, KUCNOMOMOYHbIX NpoaykTax. K Gnonornyeckn akTMBHbIM BeLLECTBaM OTHOCSTCS Takke He3amMeHMble
aMMWHOKMCIOTbI, NONMHEHACILEHHbIE XMPHbIE KACMNOThI, dhocdatuapl 1 Apyrue XnponogobHble BelecTsa.

K obwenpuHatbim nuaepam MMNBLL TpaguumnMoHHO OTHOCAT M NPOAYKTLI NYENOBOACTBA — Me[, anunak
(MaTo4YHOE MONOYKO), MPOMNONUC, LIBETOUHYIO NbiNbLYy (Mepry). JocTaTouyHo NonynspHbl cTanu B nocnegHee
Bpems nnofabl odnenuxu n 06-nenuxosoe macrno. ObwenoctynHeiMm MIBLL cunTaoTca MONOKo 1 MOMOYHbIE
NpoayKTbl, cogepXalne 6enkoBo-NeLMTUHOBBIA KOMMEKC B 000M04Ke, NOKPbIBAOLLEN KMPOBOW LLAPUK
MOJ104HOrO >xmpa. OCHOBHOE BeLLecTBO obornodek obnagaeT akTUBHbIM BMONOrM4ecknM gencTBueMm —
nMnoTponHeiM 3dekToM 1 HopmanuayeT obmeH xonectepuHa B opraHmame. Bece ectectBeHHble MMNBLL wnpoko
NCMNOMNb3yloTCs B Ne4yebHOM 1 NponnakTM4ecKoM nNuTaHmu.

MosiBneHune n pacnpoctpaHeHue MNMMNBL B npakTuke cnopTa BbI3BaHO PSAOM KOHKPETHbIX 06CTOATENBLCTB.
["MaBHOE COCTOUT B TOM, YTO C MOMOLLbIO NPMBbLIYHBIX NPOAYKTOB NUTaHUA, Aaxxe 06nagaoLwmx BbICOKON
BGMONOrM4EeCcKon LLEHHOCTbI0, HET BO3MOXHOCTW KOMMEHCMpoBaTh 3HaunTensHble (4o 6 000-7 000 kkamn) CyTouHble
3HeprosaTpaTbl y CMOPTCMEHOB U CBA3aHHbIN C HUMMW pacxod nnactudeckux BewecTs. bonblwas notpebHocTb B
BUTaMUHAX U MMHeparbHbIX BeLecTBax y CMOPTCMEHOB Takke He BCcerga Bo3mellaeTcs npu TpagmunuoHHOM
NUTaHMM. ATO NPOUCXOANT MOTOMY, YTO UHTEHCUBHOCTb, ASIUTENBHOCTb U MHOMOKPATHOCTb eXeAHEBHbIX
TPEHUPOBOK HE OCTABMSAOT BPEMEHN Ha HOPMarbHYIO aCCUMUIIALNIO OCHOBHOM MULLIN B XeNya04HO-KULLEYHOM
TpaKTe 1 Ha NONHOLEHHOE CHabXeHNe BCeX OPraHoB M TKaHew HeobxoanMbIMU BeLecTBaMu. Takne M3aMeHeHus
B 0OMeHe BeLLEeCTB NPUBOAAT K CHUXKEHMIO CKOPOCTU BOCCTAHOBIIEHNSI SHEPreTUYECKUX 1 MIACTUYECKNX
pecypcoB B OpraHvMamMe, YTo OTpaXaeTcs Ha CNOpPTUBHOM paboTocnocoBHOCTM U 3aTPYOHAET POCT CMOPTUBHBIX
pe3ynbTaToB.

Takne poctomnHcTBa lNMBL, kak BbipaxeHHas nuieBas HanpaBneHHOCTb, BbICOKas NuLLieBas MNoTHOCTb,
FOMOreHHOCTb, pa3Hoobpasne yao6HbIx OPM MPUTrOTOBMNEHMS 1 TPAHCMOPTUPOBKMN, XOPOLUNE BKYCOBbLIE U
HafeXHble TMrMeHNnYecKne KkavyecTsa No3BOMST C YCNEXOM NCMOMb30BaTh NX MPU OpraHn3aumn NMTaHms
CMOPTCMEHOB U 1L, aKTUBHO 3aHMMAaIOLLIMXCS MacCOBOW (PN3NYECKON KyrnbTypon. HeobxoammocTb
ncnonb3oBaHus MNMNBL, Bo Bpemsi TPEHMPOBOK M COPEBHOBaHU HECOMHEHHA, 1 3TO ybeanMTensHO NOATBEPXKAAIOT
MHOroneTHVWe uccrnefgoBaHus cneunanuctos MNeTepOyprckoro Hay4yHo-muccnenoBaTenbCKoro MHCTUTYTa
dumaunyeckon kynbTypbl (HUN®K), MHcTuTyTa nutaHma PAMH v paga 3apy6exHbix nabopatopuii. [NonyveHHble
pe3ynbTaTbl NO3BONMIM YETKO CHOPMYNUPOBaTL KOHKPETHbIE YCIOBMUS paLUOHaNsHOro NpYUMEHEHUs aTUX
nuLLEBbLIX NPOAYKTOB B NUTaHUm cnoptcmeHoB. MNIMNBLL ncnone3syotea B npakTuke cnopta Ang peLueHnst
cneayroLmnX KOHKpPeTHbIX 3a4ay:

— NUTaHe Ha OMCTaHUMu U Mexay TPeHUpoBKamu,

— YCKOpEHUe MpoLLeCcCcoB BOCCTAHOBMEHUS OpraHu3mMa nocrne TPeHUPOBOK 1 COPEBHOBAHUN,

— perynsiyusa BOgHO-CONeBOro obMeHa v Tepmoperynsaumns,

— KOpPEKTUpPOBKa Macchbl Tena,

— HanpaBfeHHOEe pPa3BUTNE MbILLEYHOW MAaCChbl CMOPTCMEHA,

— CHWXeHne obbema CyTOYHbIX PaLUOHOB B Nepuog COPeBHOBaHNMN,

— U3MEHEeHMe Ka4yeCTBEHHOW OpneHTaunm CyTOYHOro paLmoHa B 3aBUCUMOCTW OT HanpaBfieHHOCTH
TPEHUPOBOYHbLIX Harpy3oK Unu nNpu NOAroTOBKE K COPEBHOBAHUAM,

— WHAMBUAYanu3aums nuTaHus, 0COOEHHO B YCIOBUAX DONbLUNX HEPBHO-3MOLIMOHANBHbIX HAMNPSXXEHWUNA,
— CpoyYHasi KoppeKuuns HecbanaHCMpOBaHHBLIX CYTOYHbLIX PaLMOHOB,

— yBernuyeHune KpaTHOCTN NUTaHUSA B YCNOBUSIX MHOTOPa30BbIX TPEHUPOBOK.

Ocoboe mecTo cpeay NPOAYKTOB NOBbLILLIEHHON MULLEBON LLEHHOCTU 3aHNMAalOT BUTAMUHHO-MUHEpPASIbHbIE
KOMMNJieKCbl. BOMbLMHCTBO M3 HUX MOXHO OTHECTU K hapMaKkorormyeckum npenapartam, NOCKONbKy B MX COCTaB
BXOAAT CUHTETUYECKNE BUTaMMWHbI U CONN Pa3HoW CTeneHn YictoTel. OgHaKo BUTAMUHHO-MUHEpParb-Hble
KOMMNIIEKCbl B MEPBYIO ovepeb CnyXaT Ans KOPPeKLUn NULLEBOrO pauuoHa, BOCMNONHeHns geduunTa, a Takke
oboraleHns opraHnama CnopTCMEHOB BUTAMUHAMMK, MaKpO- 1 MMKPO3fieMeHTamMun, HeobXoaUMbIMU B Pa3HbIX
BMAaxX crnopTa A58 Co34aHus ONTUMarbHbIX YCNOBUIM MOBunM3auum 1 yTunusaumm sHepreTuyeckoro cyberpara,
ONsl BOCMOMHEHWs NoTepb COnen n ans aktmeaumm 6enkosoro obmeHa.

M3BecTHO, 4YTO Npu agantaumm K pusnyecknm Harpyskam Ha BbIHOCIIMBOCTb BO3pacTaloT NOTepu xernesa B
opraHmame npu ogHOBPEMEHHOM YBENMYEHUN NOTPEOHOCTU B HEM AN CUHTE3a (B YaCcTHOCTW, reMornobuHa u
Muorno6uHa). lNMokasaHo, YTO CNOPTUBHAst aHEMUS — SIBNEHUE PacnpOCTPaHEHHOE B CMOPTE BbICLUMX
OOCTWDKEHWUI M HEPeLKO NpuBoAsLLee K notepe umaundeckon pabotocnocobHocTu. B nccnegoBaHusix,
npoBeaeHHbIx B MeTepbyprckom HNN®K Ha XMBOTHBLIX C NPUMEHEHUEM PaaMoaKkTUBHOIO Xernesa, U B
Habn4eHUsIX Hag, cnopTcMeHamu BbINo YCTAHOBIEHO, YTO NpY aganTauun K ArMTenbHbIM Harpy3kam
onpegeneHne KoHUEHTpaumm reMornobuHa B KpOBM HE MOXET ObITb HAAEXHbIM NoKa3aTernemM ageKkBaTHOro
obecneyeHnst opraHnama (0COB6EHHO CKENMETHbIX MbILLL) erne3om. B aTux cnyyasax uenecoobpasHo
onpegeneHne cogepxkaHus 3anacHbix OpM Xenesa, Hanpumep deppuTrnHa, B CbiIBOPOTKE KpoBW. Ecnn aBa
nokasaTtens — cogepxaHue remornobunHa n eppuTMHa UM ToNbKo PEPPUTUHA — HIDKE YCTAHOBIEHHBIX HOPM,
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TO HeobXxoaMMa cpoyHasi Koppekums heppocTartyca cnopTCMeHa.

duanonormyeckn onTumanbHbIM METOA0M obecnedyeHns opraHM3ma Xernesom SBMAseTCca NpremM cneunanbHbIX
nYLEeBbIX MPOAYKTOB, rAe ABYXBareHTHOE Xere3o CBA3aHo ¢ 6enkamm unn ammHokicnotamu. K yncny takmx
npoaykroB oTHocutcs MIMNBLL, o6oraieHHbI xenesom — «PeppoToH». Meanko-buonornyeckasa nposepka
3(pheKTUBHOCTM €ro NCNoNb30BaHNs NPOBEAEHA Ha CMOPTCMEHax-ckopoxodax v rpebuax B 1981-1984 ropax.

BHuUMaHWe cneumanucToB No NUTaHUIO NPMBEKaeT Takon eCTECTBEHHbIN NPOAYKT Kak MNbifbLa pacTeHun,
KOTOpasi CoOepXXUT HaTyparbHble BUTAMUHbI, MUHEParbHbIE 3NEMEHThI, CBOOO4HbIE aMUHOKUCITIOTbI, BENKM 1
caxapa. BnuaHue npnema nbinbLbl HA paboToCNOCOGHOCTL CMOPTCMEHOB YCTAaHOBIEHO B psife UCCrneaoBaHuM.
YCTaHOBMNEHO, YTO CUCTEMATUYECKUI MPUEM CaMOWN MbifbLibl UNW NPOAYKTOB, COAEePX)aLluX NbinbLy,
COMpOoBOXJaeTcs Npexae BCero noBblLLEHUEM COMpPO-

TMBMSIEMOCTU OpraHnaMa K NpocTyaHbIM 3aboneBaHnaM U MHAPEKLMSAM, YTO MPSIMO M KOCBEHHO BIUSIET Ha
dumamyeckyto paboTocnocobHOCTb. [ns NbifbLbl-OOHOXKA MOXHO PEKOMEHA0BATL CNEAYIOLLYI0 CXEMY Mpuema:
10-15 r exxegHeBHO Ha npoTsbkeHun 20-30 gHeln 0o OTBETCTBEHHbIX cTapToB. OgHako Heo6xoanMo MMEThb B
BMAY, YTO NPU NpMEME HaTyparnbHOW MblfbLbl OTMEYEHbI PEAKME Cryvaun annepruu.

K nepcnekTuBHbIM OT€YECTBEHHbLIM KOMMJIEKCAM BUTAMUHOB U MUHEPAIIOB MOXHO OTHECTU «KOMMNNBUT>.
Y6eantenbHO OKa3aHo ero NonoXutenbHoe BNnsHWe Ha obMeH BeLEeCTB U YCKOPeHne BOCCTaHOBIEHNS Y
CMOPTCMEHOB B pa3HbIX B1Aax cnopra. «KomnnuemT» NpUHUMatOT B KA4eCTBE CPeACcTBa 4115 NMOBbILEHWS
TONEPaHTHOCTM K Pa3nuyHbIM (U3NYECKMM Harpy3kam, a Takke Npu CHMKEHNN COAEeKaHNsa remornobunHa B
KpoBu, 06yCrnoBneHHOM 4eULMTOM MUKPOINEMEHTOB Y BUTAMUHOB B MULLE UMW ONUTENbHBIMU (hU3NYECKUMU
Harpy3kamu. «Komnnneut» NpuHMMalOT BHYTPb NOCIE eabl NO 0AHOM TabneTke ABa pa3a B AeHb Ha MPOTSHKEHUN
3-4 Hepenb. Kypchl Takon e NpoaomKnTensHOCTM NPOBOAAT NOBTOPHO Yepes 3-5 mecsues.

MeToauka NpMMeHeHNs BUTAMUHHO-MUHEPArbHbIX KOMMIEKCOoB TpebyeT 06a3aTenbHOro KOHTPOIs 3a
ypoBHEM 06ecneyeHHOCTU OpraHn3Ma CnopTCMeHa OTAENbHbIMW BUTAMUHAMK, Makpo- 1 MUKPO3SIEMEHTaMM.

KauecTtBeHHbIN coctaB umnopTHbix MIMBL, npuBeaeHHbin B Tabn. 12 n 13, no3sonut npasBunbHO BbibpaTthb
OTAEenNbHbIE NPOAYKTHI U MPOrHO3NPOBaTh X KOMOMHALMM C OCHOBHbIM PaLUOHOM MUTaHMUS,
dhapmakonormyeckumu npenapaTamMmm U HanTM ONTUMAasIbHOE X COOTHOLLEHWNE C YCIOBUAMW TPEHUPOBOK U
COpPEBHOBAHUN.

MpakTuyeckunit onbIT U aHaNU3 NUTepaTypbl YKa3bIBAKOT, YTO OCHOBHbIE OCOOEHHOCTM NUTAHUS NpU
HenocpeaCcTBEHHON NOArOTOBKE K COPEBHOBaHMAM 1 BO BPEMSI COPEBHOBAaHWIA BbITEKAIOT N3 Neaarorniyeckomn
uenu Ha gaHHom aTane. Kak npaBuno, 3To COXpaHeHne N CoBEPLUEHCTBOBaHWE yOOBNETBOPUTENBHOMN
CMOpPTMBHON paboTOCNOCOOHOCTU CreLManbHON HanpaBneHHOCTU, a TakKe CPOYHOE ee BOCCTaHOBIEHME.
MoaTomy nepBoK 3agayen, ecnu yxxe JOCTUrHYT BbICOKUA, NpeaeribHblA YPOBEHb TPEHUPOBAHHOCTU, ABMSETCS
COXpaHEeHWe pexuma 1 pauuoHa NMTaHUs, NPUBLIYHOMO ANd AAHHOro CNOPTCMEHa Uy rpynnbl CIOPTCMEHOB.
910 HeobOX0AMMO AN Toro, YTobbl B OTBETCTBEHHOE NPEACOPEBHOBATENLHOE BPEMS HE BHEAPATH B NPAKTUKY
HOBbIX ANETUYECKUIA MOEN, MPOAYKTOB MMTaHWS, OCOOEHHO CreunansHOro Ha3Ha4YeHUsl, He U3BMEHATb PEXUM U
OCHOBHOW paLMoH nuTaHus. B aTom cnyyae Bcskne HOBOBBeAEHWS CNOCOBHbI CABVMHYTL YCTaHOBMBLLEECSH
paBHOBecue B obMeHe BewecTB OpraHm3ma 1 NPUBECTU K MU3MEHEHUIO CMOPTUBHOW (DOPMbI B HEXKENATENbHYO
CTOPOHY.

OpaHako oTcloda MOXHO caenaTb M APYron BaXKHbIV BbIBOA: €CNN HEOOX0AUMO AarnbHenLee
COBEepLUEHCTBOBAHWE CMOPTMBHON POPMbI, TO BNUATH HA BHYTPEHHNE NPOLLECChl OpraHm3ma Heobxogumo u
XenateneHo. Tak, Hanpumep, 6e3ycnoBHO HEO6X0AMMO AONOMHUTENBHOE NMTaHMEe Ha AMCTaHUMK (MapadoH,
Kpocc, BenocuneaHble roHKM Ha LWOoCcCce, NbDKHbIE TOHKW) 1 B MepepbiBax Mexay ctapTaMy B Te4eHue OQHOro AHS
CcopeBHOBaHWi (rpebns, nnaeaHve u T. 4.). Hannyywmm cnocobom cHabXeHus opraHMamMa SHepreTU4eCcKnm n
nnacTU4eCcKMM mMaTepuanom B Takmx crnydasx ctaHoButcsa npumeHeHume MIBL,. TeopeTuyeckas n npaktuyeckas
oueHka adpdektusHocTu npmema MNIMBL, Ha gucTaHumMK 1 B nepepbiBax Mexay ctaptamu nposeaeHa B 70-80-e
roabl B [Netepbyprckom HUN®K. YcTaHOBREHO, YTO perynsapHbii NpUeM pacTBOPOB YrNeBOAHO-MUHEPANIbHOMO
HanuTka «OnMMnusa» Ha AUCTaHLUUM MHOTOOAHEBHON BENOCUMNEOHOW FOHKN MU B YCITOBUSAX MOLENbHbIX
3KCMeprMeHTOB B nabopatopuu ynydwaeT psg nokasaTtenen cepaevyHo-CocyanucTon CUCTEMbI, perynupyeT
BOAHO-CONeBov obmeH 1 TepmoreHes. [NonyyeHbl Takke NOATBepPXXAeHUS obeperatoiero addeKkTa 3K30reHHbIX
YrneBOoAOB Ha 3anachl MMUKOreHa B MblLLAX, Ha CoAepXaHne MbllieYHbIX 6enkoB, Ha NoBbIEHNE
paboTocnoCOBGHOCTH 1 yryyLleHe CMOPTUBHBIX PE3yrbTaToB.

Mpy MHOrOAHEBHbBIX COPEBHOBAHUSIX (BETOTOHKM Ha LWOCCe, MapadOoHbl, exXeJHEBHbIE NMOBTOPHbIE CTAPTbI U T.
[.) yrneBoaHoOe nuTaHue MOXHO HaunHaTb Yepes 30-40 MuH. nocne ctapTta. Ecnn y cnoptcmeHa Bcero oanH
CTapT Ha ANUHHYIO OAMCTaHLUMIO, TO, MO MHEHMIO aMepUKaHCKUX uccnegosartenen, npuem yrneBogoB ontumManeH
yepes 1,5-2 yaca paboTsbl.

B nocnepgHue rogbl cneumanucTbl akTMBHO U3y4danu npobrnemy NnpeacTapToBOro yrieBogHOro NMTaHust, ero
BMNMSIHNE Ha paboToCNOCOBHOCTL U CMOPTUBHBIN pe3ynbTaT. CerogHs MoXXHO caenaTb OKOHYaTesNbHbIV BbIBOA,
4YTO MPUEM 3HAUMTENBHOIO KONMMYECTBa YrNeBOAOB B BUAe caxapo3sbl nnu rnokosbl (oT 50 r n 6onee) 3a 20-60
MWHYT 4O CTapTa YacTo NPUBOAUT K TMMNOTNIMKEMUN, CHUXXEHNIO paboTOCNOCOBHOCTM 1, BO3MOXHO, OTKa3y OT
paboTbl. B TO e Bpems nprvem pacTBOpoB PpPyKTO3bl 40 (PU3NYECKON HArpy3kn Ha BbIHOCIIMBOCTb MOXET
okasaTtb 6rnaronpusiTHbIN 3dekT Ha paboToCNOCOBHOCTL. DTOT AhPEKT CBA3aH C COXPaAHEHMEM 3anacoB
rMYKOreHa B MbllLax, cTabunusaumen ypoBHS rOKO3bl M UHCYIIMHA B KPOBU, JTydLLen Mobunm3saumnen xXmpoB Kak
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NCTOYHWKOB 3HEPIY 1 OPYrMMn MeTabonnyecknMmn n3aMeHeHsMuN.

K Bonpocy 06 yrneBogHOM NuTaHum nepes CTapTom MOXHO A06aBUTb, YTO C Y4ETOM MHAMBUAYATBHON
TONEepPaHTHOCTM K FMOKO3€e BpeMs MOCreaHero npuema ee MoxeT ObiTb YCTaHOBIIEHO SKCMEepUMEHTanbHO ANns
Ka>K4oro CrnopTCMeHa C MOMOLLIbI0 BMOXMMMNYECKOrO KOHTPOISA 3a CoAepKaHMeM rT0KO3bl U MHCYNIMHA B KPOBMW.

Mpun TPEHNpPOBKe C NPeMMyLLECTBEHHOW HanpaBNeHHOCTbIO Ha BbIHOCIIMBOCTb KPOME MPUBbLIYHBIX A5
CMOPTCMEHa pexnmMa 1 paumoHa NUTaHUsA MOXHO NPOBOANTbL TPAOULMOHHBIE U XOPOLUO U3YYEHHbIE
3apybexHbIMK cneumanucTammn AMeTmyeckne MeponpuaTUsl, KOTopble HanpasneHbl Ha NOBbILLEHWE YPOBHS
rMYKoreHa B MblliLax (CynepkomneHcauus rmmkoreHa unm tamnep, 0 KOTOpoMm Yxxe roBopurioch BhliLLE).

Manounsy4eHHbIM OCTaeTCs BOMPOC O BMAHUN HAa paboTocnocobHOCTb CcriopTcMeHa 6enkoBoro unu
CMeLLaHHOro NMTaHns Ha AMCTaHUMK, a Takke B NepepbiBax Mexay Harpyskamu. B ocHoBe Broxummnyeckom
aganTauum Kk 6enKoBOMy NUTaHMIO Ha ANCTaHLMKU NexaT NPoLEecChl CUHTE3a M0KO3bl U3 aMUHOKUCAOT, KOTOpble
B 3HA4YMTENbHOM KOnmnyecTBe 06pa3yloTcs B opraHMame BO BpeMsl ANUTeNbHbIX Harpy3okK.

®PepmeHThI, yyacTByoLwme B 06MeHe rMIOKOreHHbIX aMUHOKUCIIOT, YBENMYMBAIOT CBOIO aKTUBHOCTb B OTBET Ha
PU3NYECKYIO Harpy3Ky U BO3OenCTBUe AONOSNTHUTENBHOro 6enkoBoro NMTaHns. 3Tu AaHHble OblNn NCNOMNb30BaHbI
npW co34aHnmM HOBOTO Cneunanu3mpoBaHHOro npogykra «CuHTe3» n npy oTpaboTke TakTUKM ero NPUMEHEHNS B
npakTyKe NMTaHWUs CMOPTCMEHOB.

B mMogenbHbIX akcnepuMeHTax, BbiNonHeHHbIX U, Metepbyprckom HUNPK, Gbinm nonyveHsl AaHHbIE O
HarnpaBfeHHOM BO3JeMCTBMM 3TOro NPoAyKTa Ha NpPoLEecChl CUHTE3a MMIOKO3bl U MMIMKOreHa B YCroBusaX
hU3NYECKUX HArpy30K Ha BLIHOCIIMBOCTb Y XXUBOTHbLIX U CNOPTCMEHOB.

OcobeHHbIN NHTEpeC NPEACTaBMAT pe3ynbTaTbl U3y4eHUs apdeKTUBHOCT CMCTEMAaTUYECKOrO Npuema
komnnekca lMrBL, oboraweHHoro xenesoM, n «CuHTe3a», KOTOpble CBMAETENbCTBYIOT O NPSIMOM BINSIHUM
AaHHOro Komnnekca Ha pmanyeckyto pabotocnocobHocTb cnoptcmeHoB. OBHapyXeHHbIN 3deKT cBA3aH ¢
NONMOXUTENbHOW AMHAMWKON NokasaTenen — anekTpokapanorpadum, pyHKUNMOHaNLHOro COCTOAHUS HEPBHO-
MbILLIEYHOrO annapara, TepMoperynsaumm, Hecneundunyeckon UMMYHOPE3UCTEHTHOCTU OpraHM3Ma CropTCMEHOB.

C ycnexom npuMeHSITCH B MpakTMKe CNopTa Kak cpeacTBO ANS YTONEHWs Xaxabl (MosBnseTcs npy notepe
500 mn xnagkocTn 1 6onee), BOCNOMHEHNS NOTEPb BOAbI M CONEN Takne yrneBogHO-MUHEpParbHble HaNUTKN Kak
«LlennuHr-posa», «Cnap-

Takvaga» (4-6% pacteopsbl), «Onumnusa» n «Bukropumsa» (6-12% pacTtsopsbl), a Takke «Gatorade», «Isotonic»,
«|sostar». Vix nonoxuTensHoe BNNsiHUE Ha BOAHO-3NEKTPONUTHBI OOMEH 1 TepMoreHes gokasaHo B paboTax,
BbINOMHEHHbIX B NeTepbyprckom HANDK.,

O BaXXHOCTU TepMoperynaunyM opraHmama, 0CobeHHO Npu LMKIMYECKUX YPaXHEHMSAX Ha OTKPbITOM BO3AyXe,
CBMAETENbLCTBYET psa oduumManbHbIX JOKYMEHTOB. Hanpumep, B cneumansHoOM 3asiBneHum AMeprkaHCcKoro
Konneaxa cnopTMBHOW MeAULMHbI OPraHM3aTopoB COPEBHOBaHUIN 0643y10T obecnevmBaTb CNOPTCMEHOB (6er Ha
avctaHuum cebiwe 16 KM) yrneBogHO-MUHEPanbHbIMU HanuTKaMmu.

M3BeCTHO, 4TO MpU BbINOSTHEHUM CMOPTUBHOM HArpy3kn ycunmsaeTcsl oTAadva B KpOBb KaTexoraM1HOB,
nHCcynuHa, agpeHokopTukoTponHoro (AKTI) n oBoTpon-HOro ropMoHoB v ap. B neprog BoccTaHoBReHUst
nosbiwaeTca cekpeunsa AKTI, aHOporeHoB, TMPOKCUHA U MHCYNMHA. Becb 3TOT CNOXHbLIA KOMMNEKC rOPMOHOB
npeTepneBaeT NOCTOSHHbIE M3MEHEHUNS, KOTOPble 06YCNaBNMBAaKOTCHA Pa3NNYHON PU3NYECKON HArpy3Kom u
HEepBHO-3MOLMOHarbHLIM COCTOSHUEM CMOPTCMEHaA.

HekoTopble ropMOHbI, B HaCTHOCTM NONUMNENTUAbI: MHCYNNH, COMaTOTPOMNHbIN ropmoH, AKTT nmetoT 6enkoByto
NnpupoAy, a Apyrue CUHTE3NPYITCA N3 aMUHOKUCHOT, Kak, Hanpumep, katexonammHel. MoXXHO NpeanonoxnTsb,
YTO Hanuuune B NULLEe CMOPTCMEHOB NIErkOyCBOSIEMbIX U MOSTHOLEHHbIX 6enkoB ByaeT cnocobcTBOBaTbL CO34aHMI0
GnaronpuaTHoro Mmetabonuyeckoro choHa Ans CMHTe3a ropMOHOB M peanu3aumnn ux gencteus. MNprem nuwm
OMEeTUYECKOro Xxapakrepa B nepepblBax Mexay Harpyskamu B AaHHbIX CUTYaLMAX OOIMKEH CMYXUTb CHATUIO, UMK
CMSAMYEHNIO HaMNPSXKEHHOro COCTOAHNS Y cnopTcMeHa. ECTb MHeHWe, YTo Hannyne B paLMoHe NerkoycBosieMblX
GenkoBbIX NPOAYKTOB, YINEBOAOB B COCTaBe creLlmnarnbHbIX MPOAYKTOB (OpexoBO-0enKoBbIN KOHLEHTPAaT, Xxanea
«bogpocTb», «ACIl», Nbinbua-obHOXKa 1 ApP.) YKPENnseT Cuilbl OpraHn3Ma 1 co3gaeT onTMMaribHble YCNoBUS
ANa PyHKUMOHMPOBAHWUS HEPBHOW CUCTEMBI.

Broxummnyeckne n dousanonornyeckme npoLeccbl BOCCTAHOBEHMS OpraHM3Ma HauMHalTCs C NePBbIX MUHYT
OKOHYaHMsA u3nyeckmx Harpysok. Kak yxe oTMeyanoch, BO MHOMMX Bugax crnopra TPEHUPOBKM YacTo CBS3aHbI C
notepen 6oMnbLIOro KONMYecTBa BOAbI U COMEN, YTO CONPOBOXAAETCS NOSBNEHMEM YyBCTBA Xaxabl. Hanbonee
3(PPEKTUBHO BOCNOMNHUTL 3TW NMOTEPU MOXKHO C NMOMOLLLIO CNabokncnbix 1 crabocnagkmx MMHEPann3oBaHHbIX
HanUTKoB. M3 HUX chm3nonornyeckn ageksaTHbIMN SBNSAOTCA MTMNO- U N30TOHUYECKUE PacTBOPbI YrNeBOAHO-
MUWHeparbHbIX KOMMIEKCOB.

AccopTUMeHT NofobHbIX MPOAYKTOB B CMIOPTMBHOWM NPAaKTMKEe 4OCTaTOYHO WKpoK. Cpean HUX MOXHO
BblAENNTb Takne HanuTkn Kak «Cnaptaknaga», «Onumnuaga» n «Bukrtopus». lNMpu s3HaunTensLHON gervapataumm
CNopTCMeHY Heo6XxoanMbl 4-6-MPOLIEHTHbIE PACTBOPbI, KOTOPbIE MOXHO NUTb A0 MOSHOro YAOBNETBOPEHUS
CyOBbEKTMBHOIO HYyBCTBaA Xaxbl B NepBoN haze BOCCTAHOBIEHMS MOCINE OKOHYaHUSA (PU3NYECKMX HArpy3ok.

[pyroe BaxHOe NONoXeHne, KOTopoe HeobxoaMmo cobnoaaTe B 3TUX Cny4vasx, — 3To beicTpoe
BOCCTaHOBIIEHNE 3HEPreTMYECKMX 3anacoB OpraHn3Ma u co3gaHune BbIrOAHbIX MeTabonmyeckux ycrnosum Ans
npoTekaHusi nnacTnyeckoro oomena. C aton uenbio B nocnegHee Bpems vyacto ncnonbaytoT MMNBL yrnesogHom
HanpasneHHOCTK, cogepXalme PPyKTO3y 1 NONMMEPBI IHOKO3bl, MO0 aHanorMyHble CMecu, cogepXaliue mea,
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npoayKTbl rmaponumaa kpaxmara. CylwectByeT MHEHME, YTO pacTBOpbl (PPYKTO3bl MHTEHCUBHEE
BOCCTaHaBMMBAIOT 3anachbl MMyUKOreHa B OpraHu3me B nepBble Yachl MOCMe UCTOLaoWmX PU3NYECKMX Harpy3ok
Ha BbIHOCITMBOCTb, YEM PacTBOPbI IMOKO3bl. ECrn Harpyska Ha BbIHOCNMBOCTbL Obifna cBA3aHa Co 3Ha4YMTENbHbIMU
CKOPOCT-HO-CUIIOBbIMW UMW CUITOBBIMU YCUIMAMK, TO Bonee ageksaTHO ANA opraHn3Ma NpyMeHeHe B paHHue
dhasbl BoccTaHoBneHus MNIMBL, cnoxHoro coctaBa, Taknx Kak oTe4ecTBEeHHbIE NPOAYKTbl — Xansa «bogpocTb»,
«OpexoBo-6enkoBbIN KOHUEHTpaT», «CuHTEe3», «ACI1» 1 UMNOPTHbIE «3HepreTukm» (cMm. Tabn. 13), Ux npsmoe
BMMSIHNE Ha YCKOPEHME NPOLIECCOB BOCCTAHOBIEHUST JOKa3aHO akcnepumeHTansHo. Hanbonee uenecoobpasHoi
ABnseTca cnegyowlas cxema npumeHenus MNMMbBL cnoptcMeHaMu B nepuo BOCCTAHOBIIEHUS NOCHe CKOPOCTHO-
CUIoBoK paboTbl HA BLIHOCNIMBOCTbL: Cpa3y NOCE OKOHYaHUS TPEHMPOBKU CMIOPTCMEHY NpeanaraeTcst Mno- Unm
N30TOHMYECKUI pacTBOp YrneBoOHO-MUHEepanbHOro HanuTka (6-npoLueHTHbIM pacTBop «CnapTakvaibl»), a yepes
35-45 muHyT — IMINBL, 6enkoBon HanpaBneHHOCTM B xxuakom Buae (20-30 r 6enka). Yepes 20 MuH (unu nosxe)
pekoOMeH0BaH OCHOBHOM npuem nuwin. Npu TpexpaszoBoM OCHOBHOM NUTaHUW 1 ABYXPAa30BbIX TPEHUPOBKAX Y
KOHbkobexuLeB nogobHas cxema npumeHenus MNMMNBL, npuBoauT kK OCTOBEPHOMY YBENTMYEHUIO CieLnanbHON
paboTtocnocobHocTw.

B ycnoBusax y4ebHO-TpeHnpoBoYHOro cbopa rpebuos-akageMmncToB 6binio YCTaHOBIEHO, YTO OQHOPa30Boe
ynotpebnenue MMBL, (6enkoeas xanea «boapocTe») B nepnog BOCCTAHOBMEHMS NOCIE BTOPON TPEHUPOBKU B
TedeHne 10 gHen Takke COOENCTBYET yBENMYEeHU0 paboTocnocobHOCTN CNOPTCMEHOB.

lMpuBeaeHHble Bbille AaHHbIE YKa3biBalOT HA TO, YTO NPU TPEHUPOBKE, Pa3BUBAIOLLIEN CKOPOCTHO-CUITOBYIO
BbIHOCNMBOCTb, HEOOX0AMMO obpallaTe BHUMAHWE Ha YacToTy nuTaHus. Ocobble TpeboBaHusi B nepuos
BOCCTaHOBIEHUSI NPEABABMAITCHA K OCHOBHOMY NMUTaHMIO (3aBTpak, 06en, yxuH). B nepBble yackl nocre
OKOHYaHUS ANUTENbHbIX TPEHUPOBOK HA BLIHOCIIMBOCTb PEKOMEHOYETCH NPEeUMYLLIECTBEHHO Xnakas nuiia:
KMCernb, KOMMNOT, NPOTepPTbIE CyMbl, NYAVHIN, XUAKMe Kalwuv u gpyrue 6noga v usgenus, dboratble yrnesogamu.

AHanns npuMeHeHus X1poBbIX AMET B LIMKMMYECKUX Buaax cnopTa 1 conocTaBrneHve pesynbTaToB
HabnaeHU ¢ AaHHBIMM BMOXUMUYECKOrO KOHTPOMS NO3BOSIOT cAenaTh 3aKo4YeHne 0 TOM, YTO XMUPOBbIe
OneTbl Npu onuTenbHon paboTe cpegHen n Manon MoLWHOCTK (aspobHas 30Ha) coeperatT MbILLEYHbIN MIMKOreH
N yBENMYMBAaIOT aKTUBHOCTb (DEPMEHTOB NMNonusa u nunoreHesa. NprmeHeHne Taknx ANeT, B COCTaB KOTOPbIX
MO>XXHO BKIoYaTh 6oraTble pactutenbHbiMu xupamu MNMIbL, («OpexoBo-6enkoBbin», «CuHTE3», Xansa
«boagpocTb»), BO BpEMS TPEHMPOBOK NPU MOLLHOCTU paboTbl 50-60% ot MIK (makcumansHoe noTpebnexHvne
Kncnopoga) MOXeT okasaTb NpPAMOoe BrMsiHue Ha hmamyeckyto paboTocnocobHOCTb CMOPTCMEHa.

XMMUYECKMIN COCTaB paLMoHa AOMMKEH YUNTbIBATb KOHKPETHBIE UBMEHEHUS] B OOMEHE MUHEparibHbIX BELLECTB
opraHusma cnopTcMeHa. PekomeHayeTcs yBenuyeHue LernovHbIX 3KBUBANeHTOB B paLoHe — 3TO COMuY Kanus,
KanbLWsi, MarHusi, ICTOMHMKaMM KOTOPbIX SIBMSIIOTCS OBOLLW, OPYKTbI, @ Takke MUHeparnbHas Boga, 6enku un
aMUHOKMUCIIOTbI B COCTaBe NerkoycBoseMbIX NPOAYKTOB.

AHanuns akTnyeckoro NUTaHMs CNOpPTCMEHOB PasHOM KBanudukaLum nokasbiBaeT, YTO HEJOCTAaTOK CBEXUX
OBOLLEN 1 PPYKTOB MO KONMYECTBY U MO aCCOPTUMEHTY — Hamnbornee TunuyHas owmnodka nuTaHus.
Pusnonornyeckn NpaBuIbHLIM NPU OpraHn3aLnn NMTaHUs CNOPTCMEHOB CreayeT cunTaTb CBOOOAHbLIV BbIOOP
CBEXWMX OBOLLEN N (PPYKTOB B TeYeHWe BCero AHA. B Takom cnyyae 60mbLUoe KOMYECTBO 3TUX NPOAYKTOB He
oKasblBaeT HexenaTtenbHbIX 3deKTOB Ha OpraHbl NMLEBapeHns, He MPUBOANT K PAaCCTPONCTBAM U YBENMMNYEHUIO
obbema xenyaka n KULeYHuKa.

B npueogmmon Beiwe Tabn. 11 npeacTaBneHbl OCHOBHbIE 3agauv NMUTaAHUSA, CPeacTBa U CNOCcobbl MX peLleHns
B NPeACOpPEBHOBATENbHbIN 1 COPEBHOBATESbHbIV NEPUOAbLI FOAMYHOMO LMKIa TPEHNPOBOK U COPEBHOBAHMIN.

MmnopTHble n otedecTBeHHble MMTMBL Wwrpoko pacnpocTpaHeHsbl B NpakTUke cnopTa, OAHAKo UX NPUMEHeHne
He Bcerga oTBeYaeT pekoMeHayeMbiM cxemam. Heobxoanmo NOMHUTL, YTO HEPErNaMeHTUPOBaHHOE
ynoTpebneHne Taknx NpoayKTOB MOXET NPUBECTM K AucbanaHcam NuLLEBbIX BELLECTB B paLMoHe 1
oTpuLaTenbHO NOBNUSATL Ha oOLLY0 U cnelmanbHyo pabotocnocobHocTb. HanpoTue, NnpaBuibHast TakTUka
ncnonb3oBanus MNMMBL, ¢ yueTom xapakrepa uranyecknx Harpy3ok u obLLero pexxuma nutaHms Bcerga
CONpoBOXAanach NONOXUTENbHBIMU N3MEHEHUAMN B paboTOCNOCOBHOCTN CMOPTCMEHOB.

CoBpemeHHbIn pbiHOK MTMBL, nepenonHeH nmnoptHeiMu npogyktamu. Mel B Tabnmue 12 (no C. ManioTuHy u
C. CamapvHy) npuBenu nepevyeHb HEKOTOPbIX N3 HUX. VX Buonormyeckas LLeHHOCTb BeCbMa pa3HoobpasHa.
MpenmyliectBOM 0bnagatoT cbanaHcMpoBaHHbIE CMeCcK NGO XNBOTHBIX BENKOB, MO0 CMECH XUBOTHbIX U
pacTUTenbHbIX (pacTuTenbHbIX He 6onee 40%). O6A3aTenbHO BKITKOYEHNE B CMECU OCHOBHbLIX BUTAMUHOB 1
conen. OyeHb BaXXHO NpeacTaBnaTb pearbHYyl0 CyTOYHYI0 MOTPeBHOCTL cnopTcmeHa B 6enke. HeT cepbesHbix
JoKa3aTenbCTB TOro, YTo crnopTcMeHam (faxe 6oambungepam) Hago 6onblue, Yem 2,5-3 1 6enka Ha Kr Mmacchl
Tena. [puBeaeHHbIe Bbile LUMdpbl XapaKTepHbl A4S CNOPTCMEHOB, TPEHUPYIOLLUXCA MO nporpaMmme
HaLMOHarbHbIX YEMMMOHATOB U MEXAYyHapoaHbIX copeBHOBaHWA. OCHOBHasA macca uutartenen nmeet bonee
LWagsawme pexvmel TpeHMPOBOK. B cpeaHem, npu macce Tena 80 kr aHabonuyeckas TpeHMpoBka TpebyeT 2 1
6enka Ha 1 kr maccel, T. e. 160 r 6enka B aeHb. MNpaBunbHO, ecnu 80-100 r 6enka noctynaeTt ¢ NPUBbLIYHON
nuwen, a 60-80 r (2 pa3a no 30-40 r) B Buae kokternsa us MNrbL, 6enkoBol HanpaBneHHOCTW.

Jlyqwe Bcero yepes 40-60 MUHYT nocrie TPEHNPOBKKN N BCEraa, Korga Xxo4eTcs eCTb, UMETb NOJ PYKOW TOSbKO
MMNBL, (npn aHabonu4yeckon TPEHMPOBKE HEMb3SA
ObITb ronogHbIM!). MiccrnenoBaHnsi NokasbiBaoT, YTO YPE3MEPHOE YBINEYEHNEe KONn4ecTBom Gernka ypesarto
NoCcneacTBUSMU, CBA3AHHBIMM C ByAYLLIUM OXUPEHUEM, OTIIOXKEHNEM COMnen, ANCYHKUMEN NEYEHN M MOYEK U T.
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Mpun nokynke 6enKkoBbIX KOHLEHTPaTOB HAA0 y4MTbiBaTbh NX BMONMOrMYEcKyto LeHHOCTb. [N 3Toro MoXHO
CpaBHUTb coAepXXaHne He3ameHMbIX amuHokucnoT B 1 rpamme 6enka lMMNBLL ¢ cogepxaHnem aTom xe
aMUWHOKMCIOThI B 1 rpamme «maeansHoro» 6ernka. [lns B3pocroro Yyenoseka (My>K4vHbl) B Ka4ecTBe ngearnbHOoro
6enka NpYMeHSIT aMMHOKUCITOTHYIO Wwkany Komuteta PAO/BO3 (1) onsa pacyeta aMMHOKMCIIOTHOTO ckopa (2).
Mpeanaraembli ypOBEHb aMUHOKUCIIOT, Mr Ha 1 1 6enka:

MN30MNENUMH .........covunne..... 40 TpPEOHWH .............
JIelunH ..o 70 TpunTtodaH

JIMBUH ..o, 55 BanuH ...............
METMOHUH + UUCTEWH ....... 35

®PuHMNanaHuH + TUPO3uH...60 UTOro: .....cevueeeee 360

Kak paccunTbiBalOT aMMHOKMCIOTHBINA CKOP NpW onpeaeneHnn 61Monornyeckon LEeHHOCTU HyXXKHOro Ham bernka?
AMWHOKMNCINOTHBIV CKOP KaXOoW He3aMeHMMOW aMWHOKUCIOTLI B ugeansHoM 6enke npuHumatot 3a 100%, a B
nHTepecyoLwem Hac 6ernke onpeaensioT NPOLEHT COOTBETCTBUS NO dopmyne:

AK = NB/AlLXx100%,

20e AK - amuHokucrioma

UB — codep>kaHue aMuHOKUCIOMbI (8 Me2) 8 1 2 ucribimyemozo bersika

Alll — codepxxaHue amuli e aMUHOKUCIombl (8 M2) 8 1 2 6esika na aMUHOKUCIOMHOU wWkKarne

B pesynbTaTte onpegensoT MTMMUTUPYIOLLYIO KACIOTY B UccneayemMom Bernke ¢ HaMMeHbLUMM CKOPOM (MeHee
95%).

JeweBble HecbanaHCUPOBaHHbIE CMECK CKOPee NOCTAaBMAT B OPraHn3M 3HEPIno, YEM CTPOUTENbHbIN
mMaTepuan ans mbiw n gpyrux 6enkoBbix CTPyKTyp Tena. Pasymeetcs, MNIMNBL, He 4OMKHbI BEITECHATL U3 Ballero
paunoHa HaTyparnbHble, NpuBbIYHbIE NPoAYKThl. ExxeaHesHo MINBL, moryT coctaBnaTe He 6onee 25% oT obLien
KanopumHocTu nuwn. ns cnoptcmeHa Becom 80 Kr, Npy cpegHecyTodHOM pacxoge aHeprum 4000 kkan, 250
rpamm cyxon cmecw MNNBL 6enkoBor HaNpaBneHHOCTU (UK, FOBOPSA sI3bIKOM CMOPTCMEHOB, — NPOTEVNHOB) —
3TO MaKkCUMyMm
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KHMH cyBETpaTamm
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COUAHHE PEICPIR WETOMITHY IKBHELTENTOR
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Haasamse

POPMYIA B0+
| {FORMULA 804) 750 r

T @OPMYIA S0+

Cocnme
H0-NpOLCHTHELR ETLIPCXKOMINDHCHT HElE Ge10K BUCOROTD KA4SC
THEY € HOKEMOHWMBIMHE AMAHOKMCIOTIMNG, BT aMiniasge {B-Koki-
acke, €1, Mg, Can Fe ___
BO-NPOIMCHTHL eTWPEXKOMIOHCHTHBIR GCI0K BRICOKOTO KAM0C:

2 IFORMULA 904+ 750 1 | TEa ¢ HewmMC IR annoorctoras, Ca, P, Mg i enTasusom
| | B . TpehyeT ROMOHUTCIBHLY BHTAMITHON | B-rpvnmi)
5 | AAMIIEHKMISH S6-npotenmiHi Genok na otHOBC KETATHHA W KOJIANCHE
T AGELENKPLAN) 400 ¢ e ) -
CIOPT 3HT BHUTHECC B3 -npowenT el Sioorideckin AKTHEHER BEIKORLH KonLeHTpar
4 | NPOTEXH MPO (SPORT & ¢ Ca, Mg, P, Fe n sirasomanin B, B, B, B, C, swagion u

FITNESS PROTEIN pro) 750 1

TEAHTOTCHITOM

IMPOTHIKMM (PROTLEY M-85,
PROTIZYM-00) 750 ¢

L

[ BOPTEKC (VORTEX)
120 tabneTox

(=1

| Ackcy 33w 90 %, DonoaHuTenLHAR 0MHeTEE 00CCTICHMINCT Bld-
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BCIRORHE CMECH KHBOTHOTS GEAKD € DOGRATCHICM CROBXLHEIX
AMUHOKHEAST (K3, Spr); concpxanie ek cooTBeTCTRCHID Hil

CORYIO VEDICMOCTE 10 82,5 5 (B pacieTe Ha Mblne Huih Genok)
Catect BLICOKOEMECTRCHARY MoanoqHmy Geakon oo chatancipo-
SR CORCPAAHICM HCIAMNCHHMBIX AMEHOKHCI0T B TalacTHpe-

S0+ MIANE 3T, AMIHO
{90+ MILK.EGG, AMING)
400 1, TAD

o]

MPODELIEHZ/] IPOTEWH
& | (PROFESSIONAL PROTEIN
| 750 r

| morpetuocTi

Eanbod dopaie. Coepimanite Genka — 43 % )
Cuetl ANMHOM 3 MOA0IHOM BEIK0R ¢ AOGIRICHHCM AHTIMIHOR

A B.B.B, BB  C. A PFuusHepaion, Cmgx;mm Gemea
[{]1] k , BUTAMM HOR H MH Hepros — He Gonee 10-40 % o cyTounon

CLIBOPOTOMH I CUBILCH AL GeT0k © ToBaRTCHHCM HEIIMHIH MY
AMHBOKHCIOT W WX npossoaHey, o Taxe Fe o Ca, Coacpmanne
fenea — 90 %

1

14

| IPOTEMH 90 % [LVIOC

i PROTEIN 90 % PLUS) 400 r.
MOr
NLI0D FHG MPOTEWH

i]

{PURE BEEF PROTEIN} 740 r |

| BenkoRan cMoch o concpaadmes 90 % Gonka W OTCYTCTRMCY Xo-

ACCTCRNHA, Bea BEYLCOBLEY e 1T

AeoTHL GROK ¢ IO DTCYTETEICH X it COATANCIPalEIH -
HEIM COCTAROM HESAMTHHMEX AMILHOKHETOT. F'L'K'Lm".'ll.'l_'-'tli;ll L
AL € HAPYUICHITAME TOMEEIVIOUNON Keacin, Colepaate
Gk —

1 b3 21T NPOTEHH
| (PURE EGG PROTEIN) 740 ¢
NMEIOS BENAETERI TMPO-
2| TEHH (PURE VEGETABLE
| PROTEIN ) 740r
[ TEXAD-MTPOTEMH
FATECHNO-PROTEIN}
| At eLaN (EGG FUEL)
| meosonan, saHHIL

o

| 50 %

Moasoerbio o0CTIPEHHLIEE ANTHLT GeA0K © BaOORNM CORCHIL-
HHEM PIOIBCTRICHILEN avimokneoT. Conepmasne Beakn — 33 %
Pacturennsinl S4-npoueHTHIE Gerok © nodarienifed YRISHI0n

CUBOPOTOUHLIR MoAIHEIR GEI0K NORKILICHH 06 }':.'lmﬂl:\l-:ml!"{
FOTH WM OTCYTCTHICH NaaceTepHin, Conepacanne Genka — 66 %

CusmcH HE AWIHLA GEIOK © CONCPRANNCAM NPOTCIHD OKONG

http://www kudoist.ru



41 http://www.kudoist.ru

| Yafuiggar 13, Cresminive canecn JTTTELL pesoodiu- aniepa ihhol Nanpas eidocmie i AR AT

N ) Howaginre Coceme
1| HHOMHATH 1700 | Cucch 4% cuipopotoumnoro Geaka i 77% yIAcaoi08 (FkoKom
| (INFINITI 1700) L ppysToost) o aobankass prTasmmos A, C, K, eurasmion
| 6 xr, 3.8 w1 PPN B, MANTOTCHODON EMOTOTR, HMALIMHA, AMHHCpLIoE (10
|| EHAL, okerm, wiybunks | 60% of cyTounoil norpelHocTi) it depreHTOR i LIcmpenms
2 | MHOUHWTY 3000 Cutcch 23% cuipoporouHoro Genka M 67% yraceoion (THoKod
| (INFINITL 3000) H dppy rToou) c aobankan Butasoinos A, O, B, B, niadsma
[ | 1.6 kr. 3.8 &7 manne, kakao | W epaeHTOR MuICpehiia (Bpovicaaitii, Nanamn)
3 | CAMBEPIH (SYBERGAIN} Cuces Genkon (15%), mupor (7.5%) # yricaoaos (695%) ¢
i 1.2 sr; maste, WOKOMLL modfsapkaMy prtamiies A, C, 1, E, ewrasomion rpynnu B o
{ MUHEpAnos (no 60% o evrounol RoTpeBHocTH), & Takke
| . L-kapuuntima
4 | IAYIP TUIEKC (POWER PLEX), | ¥roceompas cMiocs M) pasiHyHeX noaueavapiaon (929%) c |
| Be3 nayea aofanxolt K. Mg o muraunna B,
5 i ':'IHEECL"[H!SME}CC Crsee Monounore Genka (15%) 1 yracsonce (39%) ¢
ANABOLIC MAES) apfaskami eurasmion A, C, E, PP, surasmuwos pynns B |
FAHITh, MIOKOAAL W MHHCpaRoE (20 33% of cyToumod noTpebHocTH) |
& | M3CC 1000 {MASS 1000) Crecen Bemson (14%) 5 yracsoaon (71%) ¢ BTaMURAMI A,
LM b, ORI C. E, PP, sorrasmmasm rpyvmnut B o ssepanaun
|| R Lo 45% or cyTounoii motpeGrocTi)
7 | CYTIEP META M3CC 2000 Crecn Genion (20%) W yraesoaos (10%) ¢ qoGaskas
| (SUPER MEGA MASS 2000) sramnnos A, O B, By, B, By, PP w stnmcpanon (o 60%
| BEHWILL, WOKOTN, KayBHHER o eyTodHoil moTpeBRoecTi) o L (460 %), B, (290 %)
& | CYTIEP META M3CC 4000 Bricokekmopiil Han cMech GEAKOD 1 VIACBOmOR,
(SUPER MEGA MASS 4000) ODOTaNICHHEA KEPHHTIHOM, KPCATHHOM, ODHHTITHOM W
| BAMWL, MHokoma, knyGHuks, opex | aofaskanr beex muTaunHon (o MEGA MASS 2000)
9 | MEPROMAHC YIHUT IIHHEP | Beakono-yrachoaian cMech ¢ cOlCpAANNCM YRICHOROD COMIIC
| g:FWPFRTAhLE WEIGHT TO% W A0BABKEMH CCHOBHMY BHTAMMHOB M MMHCPAIOD
10| TARTEPC MIAIK | Tlokonanssie Gatomimr «Manoko THIpas, cocTo -
_ {TIEER‘S MILK): 63 r; wokonan | 175 monounoro Geska i 58% 1.rr.vl::-.zn-.-lranjjnHl L
11| TARTEPRC CTIOPT | Wokonannsic baronuman «Turp-cnoprs, concpaansie 17%
(TIGER'S SPORT) Geawa, 60% vinesonos v ofanis mnﬂuunn G nllm;:uman
65 1; wokoman rpynnn B (20 100% cyTonmeR norpeBrocTu), a Tacse J, H
L M I HTOTCHOROH KHCIOTH

(1) ®AO - npodosonbcmeeHHas U cernbcKkoxossilicmeeHHas op2aHusauus OOH
BO3 - BcemupHasi opaaHu3auusi 30pagooxpaHeHust
(2) Ckop (score) - pacyem, nodcyem (aHesl.)

NMATAHUE IOHbIX CTOPTCMEHOB

M3BeCcTHO, YTO MONHOLIEHHOE NUTaHue, obecnevmBas onTMManbHOE NPOTEKAHWE NPOLLECCOM 0OMeHa BEeLLECTB,
BMECTE C TEM OKa3blBaET CYLLECTBEHHOE BIUSIHNE HA CONPOTUBIIAEMOCTb OpraHnama pebeHka 1 BbipaboTky
UMMYHUTETA K pa3nnyHbiM 3aboneBaHnsM, NoBbiAeT ero paboTocnocobHOCTL 1 BLIHOCIMBOCTbL, CNOCOOCTBYET
HOpManbHOMY (PU3NYECKOMY U HEPBHO-NCUXMYECKOMY Pa3BUTUIO. B COBpEMEHHbIX YCNOBUAX 3HAYEHMEe NUTaHUS
CYLLIECTBEHHO BO3pacTaeT B CBS3M C BIIMSHMEM Ha (popMmnpoBaHNE pacTyLLero opraHnama Takmx couuarnbHbIX
(haKTopOB, Kak pe3koe yCKopeHue TeMna XusHu, ysenmyeHne obbema nony4aemMon no3HaBaTenbHOM
NMHpopMaunn, USMEHEHUE YCINOBUI BOCNNTAHUSA B CEMbe, BOBIEYEHME B 3aHATUSA (PU3NYECKON KYNbTYpPOn U
cnoptom u gp. NutaHune gBnNAeTca XOTS U HEe €AUHCTBEHHOMW, HO BaXKHENLLEN NPpUYMHON HabnogawLerocs B
nocrnegHee Bpems BO BCEM MMpe HOBOro BGMOMOrMYeCcKoro SBneHns — akcernepaunm — yCKOPEHHOro
h13n4eckoro passmTus 1 NOMOBOIO CO3peBaHUA AeTen N NOAPOCTKOB.

YcTaHOBMEHO, YTO NOTPEOHOCTL AETEN B NULLIE 3aBMCUT OT Bo3pacTa, Macchl Tena, nona, KnmumMmaTU4eckmnx
yCroBuin, BpeMeHun roga. Ho Hag BceMm 3TUM rmaBeHCTBYEeT BO3pacTHOW NokasaTerb.

3a BpeMmsi 00y4eHuss pebeHka B LLIKOSe ero opraHnam npeteprneBaeT 3Ha4YMTErNbHbIA CKavyok B pa3sutun. Poct
yBenuumeaeTcs Ha 40-50 cm, macca Tena — 6onee 4yeMm 1 ia 30 kr, OKpPY>KHOCTb rpyAHON KneTkn — Ha 20 cm. B
TeYeHne AecATN NeT NPOAOIMKAETCH OKOCTEHEHNE N POCT cKeneTa, YTo 0byCrnoBNMBaeTCs BbICOKM YPOBHEM
MUHepanbHoro obmeHa. Pa3BrBatloTCsi BHYTPEHHME OpraHbl, HEPBHbIE KNeTKn rornosHoro mosra. O6vem cepgua
€XerogHo ysenuunsaetcs npnbnuamtensHo Ha 25%. XKEJ1 (3km3HeHHas eMKOCTb JIerkmx) NoBbllaeTcs y
Manbyukos ¢ 1400 mn B 7 net go 2000 mn B 11 net 1 go 2700 mn B 15 neT, y AeBOYEK — COOTBETCTBEHHO C
1200 mn go 1900 mn u go 2500-2600 mn. EmkocTb xenyaka gocturaet 750-800 mn k 10 rogam n 1500-2000 mn
K 16 rogam y manb4umkoB n gesoyek. C K) neT HaunHaeTcs yCuneHHbI pocT kuweyHuka. B 14-15 net Hanbonee
aKTMBHO pacTeT neyeHb. COCTaB 1 Ka4eCTBO KPOBW B opraHn3me pebeHka 7-12 neT 3HauyMTenbHO He OTNnyaeTcs
OT TakoBbIX Yy B3pocroro. [insa 7-10-neTHero Bo3pacra xapakrepHa yCTOMYNMBOCTb HEPBHbLIX NPOLLECCOB B
LeHTpanbHon HepBHoW cucteme. B 11-13 net nosaBnAwTCA BTOPUYHBIE MOMOBLIE MPU3HAKW, YCUNTEHHO
PYHKUNOHUPYIOT Xernesbl BHYTPEeHHeW cekpelmn. HepBHas cuctema B 9TOM Bo3pacTe oTnnyaeTcs
HeyCTOMYMBOCTbLI0. B meproa nonoBoro co3peBaHus xenesbl BHYTPEHHEN CeKpeLmmn npetTepnesaroT
3Ha4YMTENbHYI0 NEepPecTporKy. Pe3ko noBbilaeTcst BO30YANMOCTb HEPBHbIX LLEHTPOB KOpbl 6OMbLUMX NOMyLIapuii

http://www kudoist.ru



42 http://www.kudoist.ru

rofloBHOro MO3ra u ocrabnsitoTcsi NPoLecchl TOPMOXEHUA. B MOAPOCTKOBOM BO3pacTe OKOHYaTENbHO
OpMMPYIOTCS BHYTPEHHME OpraHbl U YCUITEHHO pa3BMBAETCA MbillevHas cuctema. Hanbonee aktnBHoe
HapacTaHve MbILEYHOW Macchl npoucxoant mexay 15 n 17 rogamn. B 16 net oHa coctaBnsieT 44,2% oT oben
mMaccol Tena (B 8 net — 27,2%). K aTomy BpemeHu 3aBepLuaetcsa (oopM1MpoBaHne MHHEPBALMOHHOIO annapara
MbILLILL M KOOPAUHALMS OABMXXEHWIN OOCTUIaeT HaMBbICLLErO YPOBHS.

C yyeTom chmsmonoro-6noxmmmyecknx ocobeHHoCTen opraHM3mMa AeTen U NogPOCTKOB YCTAHOBIIEHDI
crnepywLine Bo3pacTHbIE KpUTepuu, onpegenstowmne noTpebHOCTN B OCHOBHbIX NMULLIEBbLIX BELLECTBAX U SHEPTUM:
MagWwnin WwkonbHblh — 7-10 neT, cpegHmin — 11-13 neT n cTapwuin, unym NnoapocTKoBbIN, Bo3pacT — 14-17 ner.

B HacTosiLLee Bpems CnopT 3aHMMAaEeT 3Ha4YUTENbHOE MECTO B XWM3HM NoApacTatoLlero NoKoneHns.
OcobeHHOCTM NpoTEKaHUS BMOXUMUYECKUX U (PU3NONOTMYECKNX MPOLLECCOB, 00YCNOBMNEHHbIE BITUAHMEM
CMUCTEMATUYECKOMN MbILLEYHOWN AeATENBHOCTU, TPEOYIOT BHECEHUS COOTBETCTBYIOLLMX M3MEHEHUI B NUTAHNE
OHbIX CMIOPTCMEHOB.

OCHOBHOE BHMMaHWE Npu opraHM3auunmn NUTaHus KHbIX CMOPTCMEHOB He0bxoanmo obpatuTb Ha cobniogeHne
cnegyoLwmnx NomnoXeHUn:

— COOTBETCTBME KANIOPUNHOCTUN NULLEBOO paLMOHa CyTOYHbIM SHEepro3arparam;

— COOTBETCTBME XMMUYECKOK COCTaBa, KanopuiHOCTM 1 06bema paunoHa BO3pacTHbIM NOTPEBGHOCTAM 1
0COBEHHOCTAM OpraHu3ama ¢ y4eTom BuAa crnoprta v nepuoga noaroToBKY;

— cbanaHcnpoBaHHOE COOTHOLLEHNE OCHOBHbIX MULLIEBbLIX BELLECTB B PALIMIOHE;

— UCMNOMb30BaHME B MUTAaHMU LLUMPOKOTO U pa3HOObpa3HOro accopTMMeHTa NpoayKTOB C 06s13aTeNbHbIM
BKITOMEHNEM OBOLLEN, (PPYKTOB, COKOB, 3eMNeHu;

— 3aMeHa HeoCTalLLMX NPOAYKTOM TONbKO paBHOLEHHbLIMU (0OCODEHHO NO coaepKaHuto BENKOB U XXMPOB);
— cobntogeHre onTMManbHOro pexuma nuTaHus.

Fenfr angtier 4 Prbitnnn pard ver nimss? anet sisaiss kaulumuluuup‘:\fmmﬂwﬁ: A DTG LR RS S T g, R M N
R EAAE o F P X OO AT Crdgn B O e w pteianey: M = skt = deamvsn)

Rar B, » _ -aﬁ{ﬂ":-_? ! e [
Bt i poii, | Flia o EERM] AR, | 1]
ol | offtgtre | - | ol | oo 2 Al B B|C
O] SRS - | T | I i |
(RS TSI { : I i
THEHA, Xya0KecT | M fiz 67 L oS0 | 20 | 448 (20 (2302350 115
BEHIEN ), HACTOR, 11-13 | . 1 "
Fadih TEHHNG, (- 97 54 R 18 388 2.0 | 00z 100
Kin Wi JRKA © ) J |
TENIMILTINHG, CIM gy | l
enopr, orpensfa, | . i
pexTonanne, - | |4-17 1| 2472730 i-"rf
IV rI0e KOITAHIG Ha | Moo 448 (20123250 11a
KOMBEAY | | ; !
Ber wa 400, L300, s ———+—
000 w, Gowxe, Gopa- | j1-13 2 528 7 m] 135
fa, FopOo-aREEHb G 20 400 23| 138

2 |52 {2sl29)3.3] 146
[2.5] 28 124

—

CNOPT, IagaHHE, |
1.'I1rl"l|l'“'lllil1-l'i.' !IJPH: || I
(Bt citfon, reHnne, | 18-11 1
iy T30, XoEKeil) i
ks —— —
BeAOroHKH na Woc-
ce, rpelias (akae- |
- 11-13§
Mg ICCEan | wia Dak- !
BapKax M EAROE),
AMRHEE TOHKH.

21 518

3402730 135
Fii] 499 | 23 fi

18 128

AAIOE 130 DOPhE, | 1417 i |I dodg | i5F | M T FA N SO I R R S )
ey i 'l Wi | 13 s | 126 0 3 ) s fielas)aahae
Cran o o 1
Tentvrenger 15 Hompeimecmn demon b Godfioc Rk & MINERLIRE RENFECHREL, Maafehenn
[ A v P AL WETHECITRIG
& AR SRR ﬂ'bqr:::rrr. . Thar ‘- = | M 1
T . M [ 200 1800 T 3000
-3 1 g oo | teso | 3so300| 18 000
HemHnsamonssecd CropToemM M L2000 1800 300 300 T EE
oM | nee |ieso 13 3500
T = M 1530 | 2300 23 3700
11-13 1 400 | 2100 | 530450 | 23 3700
Huue cnopreschs M 1554 2300 | 450430 | 23 43000
l4-17 | f o0 | 2100 73 4300

nOTpe6HOCTb IOHbIX CMOPTCMEHOB B 3HEPIrnm n OCHOBHbIX NMULLIEBBLIX BELLECTBaAxX NpeacrtaBjieHa B Tabn. 14 n 15.
SHepreTquCKme 3aTpaTtbl KOHbIX CMOPTCMEHOB 3HAYNTESIbHO BblllEe, YEM Y X CBEPCTHUKOB, HE
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3aHUMaroLWmnxXcst cnopToMm. [pun 3ToM cnegyeT yunTbiBaTh, YTO ANSA CMOPTUBHOW AEATENBHOCTN XapaKTepHbI
WHTEHCUBHOCTb 1 HEPAaBHOMEPHOCTb 3HEPro3aTpar, YacTO COYETAOLLMXCA C HEPBHO-MCUXUYECKMMN Harpy3kamu,
KOTOpbIE MOTYT CYLLLECTBEHHO yBENNYMBATEL SHEProTpaThl. Y IOHbIX CMOPTCMEHOB 3HEpro3aTparbl, CBA3aHHbIE C
OBUraTernbHON AeATENbHOCTbIO, COCTaBNAT 34-38% OT 00LLero pacxofaa aHeprum 3a CyTKu.

Ocobag ponb B MUTaHUU geTen n NoAPOCTKOB, 3aHMMAIOLLMXCA CNOPTOM, OTBOAUTCS 6enkam. HegocTtaTok
0ernkoB B pauVoHe 3a4epXXMBAET POCT, CHUXKAET YCTOMUYMBOCTb K MHEKLMOHHBIM 3ab0neBaHunsiM, ckasbiBaeTcs
Ha YMCTBEHHOM pa3BuTuN. BMecTe ¢ TeM, 1 n3bbITOK 6ENKOB B paunoHe HexenaTeneH. OH CHuXaeT
COMPOTUBMSEMOCTb K CTPECCOBLIM CUTYaLMsM, Bbl3blBaeT NpeXaeBpeMeHHOe MOornoBoe co3peBaHme.

Kak n3BecTHO, akTMBHbIE 3aHATUSA CNOPTOM TPeOyT u3MeHeHU B noTpebneHmn 6enkoB XXMBOTHOTO U
pacTUTENbHOIo NPOUCXOXAeHUs. B paunoHe 1oHbIX CnopTCMEHOB A0S 6ENKOB XXMBOTHOMO NPOUCXOXAEHUS
(msico, cybnpoaykTbl, pbiba, nTuua, TBOPOr, Chip, siALA, MOJIOKO) AOIMKHA COCTaBNATbL He MeHee 60%, 4YTo
obecneuunt Tpebyemblii ONTUMYM MO aMUHOKUCNOTHOMY cocTaBy. OcTanbHble 40% npuxogaTcst Ha 6enku
pPacTUTENBHOIO NPOUCXOXAEHUS. Takoe COOTHOLIEHNE BENKOB XXUBOTHOIO U pacTUTENBHOIO NPOUCXOXKAEHUS
pekoMeHayeTcsa cobnogaTtb Npy KakaoM npueme nuwin. B ocobbix criydasx XMBOTHbIE BENKN MOryT COCTaBMATb
80%. Hanpnmep, B nepnog TPEHUPOBOK, HanpaBreHHbIX Ha pa3BMUTUE TakMX Ka4eCTB, Kak CKOPOCTHO-CUIOBbIE, a
TaKke Npy yBENMYEHNN MbILLEYHOW MACChl, BbINOTHEHUN ANMUTENBHbLIX U HANPSHPKEHHBIX TPEHNPOBOYHbIX
Harpysokx.

CornacHo coBpeMeHHbIM Hay4YHbIM JaHHbIM, Hanbonee 6naronpuUATHOE COOTHOLLEHME BENKOB U XXNPOB B
nNUTaHuK 1oHbIX cnoptcmeHos — 1 : 0,8-0,9 (3a ncknyeHnem 3uMHUX BUOOB CropTa, KOHHOro U MOTOCMOopTa,
nnaeaHus). [ons pacTuTenbHbIX XXMPOB AOIMKHA cocTaBnATb 25-30% OT 06LLero Konm4yecTsa X1MpoB, YTO
obecneunTt onTuMaribHoe coaep)KaHue B pauMoHe NONMHEHACHILLNHBIX XUPHbIX KUCIOT. B yacTHoCTK, BKnaa
NNNONEBON KNCIOTbl cocTaBuUT 3-4% OT 0OLLEN KaNOPUNHOCTH.

YrneBogHbIi 0OMEH y AeTEN 1 NOOPOCTKOB XapaKTEPU3yeTCsi BbICOKOW MHTEHCUMBHOCTbLIO. [py aToM, B
OTNMYKME OT OpraHu3ma B3pPOCIIOro YerioBeka, opraHnam pebeHka He obnagaeT CNoCOBHOCTBLIO K ObICTPON
MOGMIM3aumMmM BHYTPEHHMX YINEBOAHBLIX PECYPCOB U MOAAEPKAHMIO HEOOXOAMMOW MHTEHCUBHOCTW YIIIEBOAHOMO
obmeHa npu NoBbILWEHUN un3nyeckon Harpy3kum. KOHbIM CNOPTCMEHaM, B 3TOW CBA3W, PEKOMEHOYETCS OCHOBHYHO
Maccy yrneogoB (65-70% oT1 obLero konuyecTea) ynoTpebnsite C NuLLEN U BUge nonucaxapugos (kpaxman),
25-30% pomkHo npuxo-ANN.01 Ha npocTble n NerkoycBosieMble yrneBonbl (caxapa, opykTosa, rmnoko3sa) n 5%
Ha NuLLEBbIe BOMOKHA.

MoTpebHOCTb B MUHEPATbHbIX BELECTBAX, M OCOOEHHO B Kanuu, MarHum, kanbummn, docdope, xenese y
OHbIX CMNOPTCMEHOB CYLLIECTBEHHO BbILLE, YEMY UX CBEPCTHMKOB. C NOMOLLbI0 BMOXMMUYECKUX METOLAOB
KOHTPOIIS1 YCTaHOBMNEHO, YTo 1 Bo3pacT 11-16 net okono 26-29% oHbIX CNOPTCMEHOB UMEIOT CHUKEHHbIE
nokasatenu peppocrtaTtyca. 3TO CBUAETENLCTBYET O BO3HUKHOBEHUM HaYanbHbIX POPM xernesoneduLnTHbIX
cocTossHMn. OcobeHHO YacTo HefocTaToyHas obecneyYeHHOCTh Kenes3om BecTpedaetcs y 15-16-neTHux
CMNopTCMEHOB. Ha aToT Bo3pacT npuxogutcsa cepeguHa nybepTtaTHoOro nepvoga, korga nponcxogat
3HavnTEmNbHbIE USMEHEHUS B CTPYKTYPE U DYHKUUAX HEPBHOW, SHAOKPUHHOW U ApYrnx cucteM. [loatomy
OpraHu3m KHOro CNopTCMeHa Hambonee NogBepPXKEH PasnMyHbIM OTpULaTeNbHBIM BO34ENCTBUAM, OCODEHHO Ha
oHEe BbICOKOrO YPOBHS ABMraTerbHON akTuBHOCTU. XKene3ogeduunTHble aHeMny pasnuyHon hopmMbl TPeOYOT
cobnogeHns oueThbl, 3aKknioyaLwencs B CodeTaHM MACHOW HEXMPHOW MWLM C OBOLLAMM U PpyKTamMu.

Kpome Toro, o6cnegoBaHmst OHbIX CMOPTCMEHOB MOKa3asnu, YTo Y HUX CyLlecTByeT AeUUnNT BUTAMUHOB,
BbIMOSTHAIOLLIMX UCKIMIOYMUTENBHO BaXKHYKO PYHKLMUIO B 06ecneYyeHnn yCTonYnBoCTM U UHTEHCUBHOCTM
MeTabonuyecknx npoueccoB. OBbIMHO OTKIMOHEHUS B BUTAMUHHOM 06eCneYeHHOCTN CBA3aHbl C
HeJOCTaTOYHOCTLIO B paLMoHe oBoLlen, (ppykToB, aroa. BknoyeHne B pauunoH osowen (300-400 r BoeHb),
dpykTOB, Aroa, cokos (500 r BAeHb) NO3BONSAET NMKBUANPOBATL BUTAMUHHBLIA AeduumT. OAHaKo NOBbLILLEHHYIO
NoTPeOHOCTb HOHbIX CMOPTCMEHOB U BUTaMMHaX He BCerga yaaeTcsi YOOBNETBOPUTL 3a CHET paLMOHOB,
0CcoBEHHO 3MMOI U BECHOWM, a Takke B Nepuoabl 04eHb HanpshKeHHbIX TPEHMPOBOK UMW COpeBHOBaHWUA. B aTux
cny4vasix cnegyet NpoBOAUTL JOMNOHUTENBHY BUTAMUHU3ALMIO, Ny4Lle KOMMIIEKCHYIO, B CTPOrOM COOTBETCTBUM
C VIHCTPYKLMAMUW, NPUBEAEHHBIMU U NPUINOXKEHWUN. [1pK 3TOM HY)KHO MOMHUTb, YTO ANUTENbHASA Nepeno3npoBka
BUTaMMHOB MPUBOAMT K TMNepBUTaAMUHN3ALMM U OPYIMM HEraTMBHbBIM nocneactensam. B cootBeTcTBum C
pEeKOMeHAYEMbIMN HOPMaTUBaMM COCTaBMNSAOTCS NPUMEpPHbIE Habopbl NMPOAYKTOB, HA KOTOPbIE crieagyeT
OPUEHTUPOBATBLCA MPU OpPraHn3aumm paLMoHarbHOrO NUTAHMS OHbIX CMOPTCMEHOB (Tabn. 16). MpuHumMnbI
NMUTaHWs B3POCHbIX U OHBIX CMOPTCMEHOB B MEPMOL NPOBEAEHNSI COPEBHOBAHUIN NPAKTUYECKM OOHM U TE Xe.

B nuTaHun geten n nogpoCTKOB, 3aHUMAOLLMXCS CMOPTOM, BO3MOXHO W KenaTtenbHo ncnonb3osaHue MNMBL,.
OpHako crnegyeT noayepkHyTh, YTo Bknag MNMBL, B o6Lyto KanopuinHOCTb pauuoHa He J0MKEH NpeBbiwaTh 5-
10%, a NpUMMeHeHMe ux B BONbLUMX KONMYECTBAX HE AOMKHO ObiTb ANMUTENbHLIM.

UT0 KacaeTcsl pexunma NuTaHusl, To NS IOHbIX CMIOPTCMEHOB pekoMeHnayeTcs 6onbLuas Yactota nutanms (5-6
pa3 B fieHb), Bkrnoyas n npuem MNIMBL. MNMpu aToM BaxXHO NpaBubHO codeTaTb MNOBLILLEHHYIO PU3NYECKYIO U
NULLEBYIO aKTUBHOCTb. [leTn He A0MKHbI NPUXOAMUTL Ha TPEHUPOBKY ronoAHbIMU. [locne TPeHNpPOBKN NUTaHue
HeobXx0AMMO OpraHn3oBaThb Tak, YToObl He BbINo BOMbLIOro pa3pbiBa BO BpEMEHM MEXAY TPEHUPOBKOW 1
nocneayowmmM nNpMemMom nuLLn.

TpaguumMoHHOe pacnpeaeneHme Nuwm no npuemam (M % oT obLLEN KANOPUINHOCTU) ANS IOHBIX CMOPTCMEHOB
TakoBo: 3aBTpaKk — 25-30%, 06en — 35%, nongHuk - 5 -10%, yXuH - 25%. Bo3amoxeH nsaTbivi npyem nuwim (B
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3aBMCUMOCTM OT pPeXUMa TPEHNPOBOK) - 3TO MOXET ObITb MO0 BTOpOK 3aBTpak (5-10%), NMMG0 BTOPON YXXMH

(5%) 1 kechmp nepepn cHoM.

dunsmyeckasi paboToCNOCOBHOCTb OHLIX CMIOPTCMEHOB B 3HAYUTENBHOW MEpEe 3aBUCUT OT COOTBETCTBUS
haKTN4ECKOro NMTaHus prM3nonorMyeckum NoTpebHOCTAM opraHnama. TornbKO CoYeTaHne paumoHanbHO
CNIiaHMPOBaHHOIO y4ebHO-TPEHMPOYHOTO NpoLecca 1 agekBaTHO cOanaHCMPOBAHHOTO NMUTAHUSA MOXET
obecneuntb JOCTMXKEHME BbICOKMX CMOPTMBHBIX PE3YNbTAaTOB.
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NMATAHUE CNOPTCMEHA-NIOBUTENA,

NN ®U3KYJNIbTYPHUKA

B npeablaylimnx rnaBax paccmatpmBanucb BONPOCh! NMMTaHMUS CNOPTCMEHOB-NPOECCMOHANoB NN IOHbIX
CMOPTCMEHOB, KOTOPbIE rOTOBATCS CTaTb NpodeccuoHanamm. OgHako ropasgo 6onbLue niogen 3aHnvaeTcs
CMOPTOM C Liefbl0 YKpEeNneHnsi 340POBbs, NMOBLILLEHMS YPOBHSI paboTOCNOCOOHOCTM U aKTUBHOTO Agonronetuns. B
Poccum cnopTcmeHoB-nobutenen 4acto Ha3biBalOT PU3KYNbTYPHMKAMKU. Yutatenb, 3aHNMaLWNACA
(PM3nYECKOM KyNbTYpPOU C 0300POBUTENBHON HanpaBreHHOCTbIO, JOMMKEH 3HATb HE TONbKO, KakK NpaBuIibHO
opraHm3oBaTb CBOW ABUraTeNbHbIA PEXUM, HO N KaK Npu 3TOM paumoHasibHO NnuTaTbCs.

PacnpocTpaHeHHble OWMOKM NUTaHUA 3aHMMaIOLLUXCA MacCOBOW (PM3NYECKON KyIbTypon

BbisBUTb Hanbonee pacnpocTpaHeHHbIE OWNOKM B MMTAHWMN 3aHMMAIOLLMXCS MacCoBOW (OU3NYECKON

Kyanyp0|7| nomor aHanus paunoHoB C no3unummn Teopun C6aﬂaHCI/IpOBaHHOFO nMTaHUA.

OcHoBHas olumnbka 3akmnioyaeTcsl B HApYLLEHUM ONTUMATIbHOTO COOTHOLLEHUS MEXY OCHOBHbLIMU
KOMMOHEHTaMun nuwm: 6enkamu, xxnpamu, yrnesojamu. Yalile Bcero YpeamepHo yBrieKkatTcst
BbICOKOKaINOPUNHLIMU 1 BbICOKOPathMHUPOBAHHbLIMU MPOAYKTAMM — UCTOYHUKaMM XMPOB U yrnesoaos. B
n36bITKE NOTPEBNAIOT KMPbI KUBOTHOTO NPOUCXOXKAEHUS (CIIMBOYHOE U TOMMEHOE Macro, CMeTaHy, XUpHble
konbachkl 1 Np.), YTO B KOHEYHOM CHETE NPUBOAUT K AePULMTY TAKOr0 HE3AaMEHMMOIO KOMMOHEHTA, Kak

HeHacCbIWeHHbIe XWUPHblE€ KNCIOTbI.

B paumoHax 3aHMMaroLwmuxcs MaccoBomn prU3n4eckon KynbTypor u n3obunum cogepxaTcs Bbinevka,
MMPOXHbIE, TOPTbI, BCEBO3MOXHbIE Cnadkme npoxnaguTenbHble HanMTKW, caxap, Ne4YeHbe, KOHDEeThI,
MOpOXeHoe 1 T. M. Xneb B BONbLUMHCTBE Cry4YaeB NCMONb3yeTcs TOMNbKo 6enbiv, a noTpebneHme KpynsaHbIX 1
xnebobynoyHbIX U3genun n3 Myku rpyboro nomona kparHe orpaHmyeHo. Kpome Toro, Habnogaetcs
HegocTaToyHoe noTpebrneHne oBoLLen, OPYKTOB, 3ef1eHN, Arofd, COKOB, YTO, B CBOKO Ovepefb, BeAeT K MIoXoW
cbanaHcMpoBaHHOCTU NUTaHWSA MO MWHEpParbHOMY Y BUTAMWHHOMY COCTaBy, K HeobecneuyeHHOCTM opraHmMama
MULLIEBLIMWU BOSIOKHAMWN U MHOTMMW BMOMNOrnyeckn akTueHbiMy Bellectsamu. Obpalyaet Ha cebst BHUMaHue u
KpaviHe y3KuiA, 0OAHOOOpa3HbI aCCOPTUMEHT NPOAYKTOB, UCMONb3YyeMbIX B NUTaHMKW. Bce aTo cBnaeTenbCcTBYyEeT O

HU3KOM YPOBHE KynbTypbl NUTaHUA.

Takum obpasom, o6obLas ckazaHHOE, MOXHO BbIAENUTL ABa HAPYLUEHWS B MUTAaHUKN 3aHUMAIOLLUXCS
MaccoBO hU3NYECKON KyNbTYpON — OYEBUAHbIV AnchanaHc NuLEeBOro paunoHa, ¢ O4HOW CTOPOHbI, U ero

n36bITOYHAsT KANOPUNHOCTb — C APYrOMN.

Ho aTum He ncuepnbiBaoTCs OLUMOKM B MUTaHMM CMOPTCMEHOB-Ntobutenen. Hepeako He pernameHTMpyeTcs
PEeXnM NUTaHWS, NULLLA NPUHUMAaETCS BCero 2-3 pasa B AeHb, Kak NpaBusio, ¢ 0bunbHbIM NPUEMOM B BEYEPHEE
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BpeMmsi. OT0, Aaxe Npu afieKBaTHOW SHEPreTUYECKOM LLEHHOCTU paumoHa, OTpuLaTenbHO CKa3biBaeTCs Ha
3[00pOBbLE.

YNoMsHYTbIE OLLIMOKN BO MHOrOM CNOCOGCTBYIOT BO3HUKHOBEHUIO CaMbIX Pa3nnyHbIX 3aboneBaHuin, B
YaCTHOCTU, HAMETMBLLUENCS B HAaCTOsILLEE BPEMSI BO BCEM MUPE TEHAEHLMN K YBEITMYEHMIO YnCha NnL, C
n30bITOMHOM Maccomn Tena u oxupeHuem. No gaHHbIM cneumanucTos, B Poccumn okono 50% HaceneHus umeet
n36bITOYHBIN BEC, U NPUONU3NTENBHO KaXXabli YETBEPTLIN CTpadaeT oxXnpeHmeM. 3Ta npobnema tem 6onee
aKkTyanbHa, YTO yCTaHOBMEeHa HECOMHEHHAas CBSA3b OXUPEHUSI C PaHHUM pPa3BUTMEM aTEpPOCKeposa,
rMNepPTOHUYECKOW U XeNYHO-kameHHON 6onesHsaMun, caxapHbiM anabeToM. N36bIToYHOE NOTpebneHne xapeHbix
MSICHbIX, PbIOHbIX, FPMOHBIX BTOPbIX 61104, KPEMNKUX MSICHBIX OYNMbOHOB, OCTPLIX Y COMIEHbIX 3aKYCOK NPUBOAMT K
LUMPOKOMY pacrnpoCTPaHEHUNIO CEPbE3HbIX 3ab0neBaHUn OpraHoB nuLleBapeHus. AsoTcogepaline
3KCTPaKTMBHbIE BELLECTBA M NYPUHOBbLIE OCHOBAHMS HENPABUITbHO NPUrOTOBIEHHbLIX MSACHBIX, PbIOHBIX, IPUOHbIX
6o 3aTpyaHsAT NPOUNAKTUKY U NedeHme MHormx 6onesHen noyek, cepaua, NogKenyaoqHom xXeneasl,
NeYeHn N Xen4eBbIBOASLMNX NyTEN.

He yrnybnascb B MeQULMHCKME aCNeKkTbl 3TOr0 BONPOCa, MOXHO CYBEPEHHOCTBIO CKa3aTb, YTO OXUPEHME, Kak
npaBuIio, CBA3aHO C HN3KOW ABUraTENbHON akTUBHOCTbBIO, M TOJNTIbKO COBMECTHOE BO3AENCTBNE ANeToTepannm u
3aHATU MacCOBOW (PM3NYECKOW KYrbTYPON MOXET cTaTb ah(PEKTUBHOM MepPOK AN KOppeKumm
Maccbl Terna, NOCKONbKy MeTabonnyeckue CABUMM B OpraHn3me B 3TOM criydyae 6onee BbIpaXeHbl, YEM Mpu
pasgenbHOM BIIMSIHUM KaXXO0ro M3 3TMX oakTopoB. XopoLlume pedynbTaThl AaeT NpakTika NPYMEHEHUs
HW3KOKaNopunHoro pauunoHa. lNpu aTom aeuumT 3HEprum He JOIMKEH NPEBOCXOAUTb YPOBEHb, BbILLE KOTOPOro
MOXeT HapyLuaTbcs obmeH 6ernkos.

M3 paumoHa nocTeneHHo (Ha NPOTSXKEHUM HECKOMNbKMX MECALLEB) cneayeT yonpaTb Tak Ha3biBaemble
«MyCTble» Karnopuu: caxap U CnagocTu, HEKOTOPbIE KOHAMTEPCKME N XNebobynoyHble N3Aenns N3 Myku BbICLLUMX
COPTOB, BUAMMbIV XMP B Msice U msaconpoayktax. OgHako He0OX0AMMO NMOMHUTb, YTO HEMPaBUITbHOE
COCTaBIEeHWE paumnoHa, Hanpumep, oTkas oT xneba, Kpyn, Macna CIIMBOYHOrO 1 PacTUTENbHOIO U T. M., MPUBOOMUT
K BO3HWUKHOBEHUIO AeumumTa MHOMMX KpanHe HeOOX0ANMbIX KOMMOHEHTOB MUY — BUTAMUHOB rpymnnbl B,
NONMHEHACHILLEHHbIX KACMOT, XNpopacTBOpuMbIX BUTaMnHOB A, E, D, a Takke marHus. MNpexae yem nepexoantb
Ha HM3KOKanopuiHbIN paunoH, HeobXxoanmMo 0bpaTUTLCA 3a pekoMeHaaumaMm1 K Bpady-guetonory. O6uue
npasuna ne4yebHoOro NUTaHnsa Npu n3bbITOYHOM Macce Terna U OXXMPEHUN NpeanoXeHbl IHCTUTYTOM NUTaHWSA
AMH. OHu coCTOAT B crieaytoLem:

— MarnoKanopunHbIA paLunoH;

— orpaHuyeHne notTpebneHns caxapa, rioKo3bl U XKMPOB XXUBOTHOO NMPOUCXOXAEHUS (3@ CHET YBENUYEHNS
pacTUTENbHbIX XXUPOB);

— co3faHune YyBCTBa CbITOCTM C MOMOLLbIO MaroKariopMnHOM, HO 3Ha4YMTENbHOM No 00bEMY NULLK (Cbipble
OBOLUN, PPYKTHI);

— MOBbILIEHME YacTOThbl NMUTaHNS (80 6 pa3 B CYTKM), YTO YCTpaHAET YyBCTBO ronoaa 6e3 yBennyeHus
KONM4yecTBa MWLM U SHEPTUN;

— HOopMarnu3aums BOAHO-CONeBoro obmeHa orpaHmyeHnemM notpebnenus conu oo 3rv xmakoctm go 1-1,5n8
CYTKM;

— MCMOMb30BaHME KOHTPACTHbIX M Pa3rpy304HbIX paLuoHOM.

Cnepnyet uMeTb B BUAY, 4TO, HanpumMep, y 00nbHbIX AMabeTom perynspHble 3aHATUS ruandeckumm
YMPaXXHEHUAMUN NPENMYLLECTBEHHO a3pOOHON HanNpaBreHHOCTM NPUBOASIT K CHUDKEHUIO YPOBHS caxapa 1 Kponum
NPV YMEHbLUEHMN KOHLEHTPaLUMN MHCYIWHA, a Npy aTepocknepo3e — k 6naronpusiTHeIM cABUram B JIMMUAHOM
cnekTpe kpoBu. OgHako 1 B aTUX criyyqasix 6onee adhpeKkTMBHOE OENCTBME OKa3bliBAET coveTaHWe 3aHATUN
MaccOBOW PU3NYECKON KYNbTYPOW U paLMoHarnbHOro cbanaHcnMpoBaHHOMO NUTaHUSA B COOTBETCTBUN C
pekoMeHAauMsMu Bpada-gueTonora.

ButamuHHasi He4OCTaTOYHOCTb, a TaKKe CKPbITble Xene3oaedUUUTHbIE COCTOAHUS, BO3HUKHOBEHUE KOTOPbIX
00ycroBneHo B O0OMbLIMHCTBE Cry4YaeB NepevyncreHHbIMI HULE OLMBKaMn NUTaHUSA, pacnpoCTpaHeHb!
OO0BOMBHO LLIMPOKO. N3BECTHO, YTO OHM OTPULATENBHO CKa3biBalOTCS HA COCTOSIHUM 30POBbS YEITOBEKA, YPOBHE
dusnyeckon paboTocnocobHOCTHN, CONPOTUBASEMOCTMN NPOCTYAHBIM N MHEKLUNOHHBIM 3aboneBaHnsM,
ycyryonsoT TedeHne nobbix 6GonesHen, ycunuearT oTpulaTenbHOe BO3AENCTBME BPEOHbIX YCINOBUI Tpyaa 1
BHELUHeW cpeapbl. Kak nokaszanun MHOrouncrieHHble obcnenoBaHnsi NPON3BOACTBEHHbIX KOMMEKTMBOB, Y paboumnx ¢
HeJoCTaTo4HON 06EeCcnevYeHHOCTbI0 OpraHM3mMa BUTaMUHAMK MbllLEYHasi BBIHOCIIMBOCTh YXKe Nocre ABYX YacoB
paboTbl cHMxanack Ha 17-26%, a K koHUy pabodero gHa — Ha 22-33%. Nocne npoBeaeHWs AONONHUTENBLHON
BUTaMUHM3ALUN MbilLeYHas BbIHOCIMBOCTb B TEYEHUE MEPBLIX HacoB paboTbl COXpaHsiNacb Ha MCXOLHOM
YPOBHE, K KOHLY [IHA CHWKanach TONbKO Ha 8-10%. QkcnepuMeHTanbHO YCTaHOBIEHO, YTO NPWU NOBbLILLEHHON
hm3n4eckon akTMBHOCTM NOTPEBHOCTL OpraHn3ama B BUTamuHax Bo3pactaeT. OgHaKko onacHbl HE TOMNbKO
rMNOBUTAMUHO3HbIE COCTOSIHUSA, HO U BO3HUKaOLLME B Cnydae NpoaoInKUTENbHOW Nepefo3npoBKU
rmnepBUTaMUHO3bl. BECKOHTPOMNBHOE UCNONb30BaHNE BUTAMUHHbLIX NpenapaTos, NpuBoasLulee K
nepeHachbILEHN0 OpraHn3Ma BUTaMMHaMK, MOXET NPUBECTU K CEPbEe3HbIM HapyLUEHSIM OOMeHa BELLIECTB.

Bo n3bexaHne 3HaunMTenbHbIX OTKITOHEHMI B BUTAMUHHOM CTaTyce 3aHMMatoLLMMCS MacCcoBon On3nyYeckon
KyNbTypOoy MOMMMO paumoHanm3aumm nutaHms, 6e3ycnoBHo, HeobxooMMo NpoBedeHNe 3MMO U BECHOWN
OONONHUTENBHON BUTAMUHU3AL MM,
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CyuwiecTtByeT npsiMas CBA3b MeXAy YPOBHEM 06eCnevYeHHOCTU OpraHn3ma Xenesom 1 ypoBHeM (br3nNdecKomn
paboTocnocobHOCTH, OHa 0bycnoBneHa 3Ha4YMMOCTbIO Xernesa Ans 9pMTponoa3a, TpaHcnopTa KUCnopoaa B
KPOBU U MbILLILL@X, TKAHEBOIO AbIXaHUSA N OKUCINTENBHOrO hocopunmpoBaHus. Y 3aHMMaloLLMXCS MacCOBON
hbun3n4eckon KynbTypown, Kak 1 y CNOPTCMEHOB, adanTaLms K CUCTeMaTU4YECKMM Harpyskam, oCOBeHHO aspoBHOro
XapakTepa, MOXeT CONpPOBOXAAaTbCA HApyLLIEHMAMM B OOMeEHe Xenesa, 4YTo Brne4yeT 3a cobon passuTtue
xenesoaeuunTHBIX COCTOSTHUI (YaLe y XeHLWwmH). JInkengauumn gedmunta xenesa cnocobCTByeT paumoH,
oboraLleHHbIN MSCHBIMU MPoaYyKTaMu, oBOLLaMu, 3eneHbto, pyktamu. Hapsgy ¢ aTum HeobxogmmMo
paLMoHarbHO UCMONb30BaTb OBOLLM B KAYECTBE rapHMpa K MsiCHbIM 60wy 1 ackopbUHOBYHO KUCMOTY, KOTopasi
appeKkTBHO BNUSAET Ha YCBOEHUE Xernesa

OCHOBHbIe HOPpMaTUBbI NUTaHUSA

B nporpamme 03400poBReHUs HaceneHns ¢ MOMOLLIbI0 MacCOBON h13NYECKON KynbTypbl BONpOcam NUTaHus
OOIMKHO ObITb yAeneHo camoe npucTanbHOe BHUMaHWe, MOCKOSbKY Nepexo Ha HOBbIV ABUraTENbHbIA PEXUM Ha
hoHe HeaZeKkBaTHOroO NUTAHNSI MOXET CMOCOOCTBOBATbL PA3BUTUIO UK YrIyGNEeHNI0 COCTOSHUI NULLEBOW
HeJOCTaTOYHOCTM.

MaccoBow punsnyeckon KynbTypon 3aHMMaOTCA NOAN pasHblX Npod)eccun, Bo3pacTa, nona, 3opoBblie U
NMEIOLLNE OTKITOHEHUSI B COCTOSTHUM 300pOBbsA. MeaNUMHCKMIA KOHTPOMb NO3BONSET OLEHNTb OYHKLMOHANbHOE
COCTOsIHME OpraHvM3mMa, onpegenuTb NPOTUBONOKa3aHus, BblopaTb COOTBETCTBYHOLLUIN PEXUM U XapaKTep
OBUraTeribHOM akTUBHOCTU. TONbKO NMOSTyYNB COOTBETCTBYIOLLNE PEKOMEHAALMM, 3aHUMAOLLMECS
03[0pOBUTENBHON PUNYECKOWN KYNbTYPOWU MOTYT NEPENTN HENOCPEACTBEHHO K (POPMUPOBAHNIO aAeKBaTHbIX
paunoHoB NuTaHus. BHavane cnefyet onpeaenuTbCs B OTHOLLEHUU KONMYECTBEHHbIX XapakTepUCcTUK paLmMoHOB,
T. €. NPOBECTU NpeaBapUTENbHYIO OLIEHKY MOTPEOHOCTN OpraHn3mMa B 3HEPTUN Y OCHOBHbIX MULLIEBbIX
BellecTBax. ATU AaHHble LWIMPOKO onybnnkoBaHbl (CM. cnvcok nutepatypbl, NeNe 3, 4, 12). Tam npuBeeHbI
OCHOBHble HOPMAaTMBbI NMUTaHUS, «4aCTHOCTU, NOTPEOHOCTL B 3HEPTrUK, Benkax, xupax, yrnesogax n BUTammHax,
paccuynTaHHas Ansi CTaTUCTUYECKN CPeaHero YernoBeka (My)XYMHbI C Maccou Tena 65 Kr, XeHLWwmHbl — 55 kr). 9tn
HopMbI pa3paboTaHbl Ans HaceneHus Poccun MHcTuTyToM nutadms AMH ¢ y4eToM MHTEHCUMBHOCTU TpyAda B
pa3HbIX BO3PACTHbIX Fpynnax.

Mpw NOBbILLEHHON (PM3NYECKOM aKTUBHOCTM 3aHNMaloLLMeca MacCOBON (hU3NYECKON KyNbTYpOn MOryT
paccuntTaTtb CBOM 3HeprosartpaThbl, UCNONb3ysi AaHHble, MpMBEAEHHbIe B 3TON Tabnuue. Onpenenvs
OONONHUTENbHbIE 3HEpPro3aTpaTthl NPU 3aHATUAX PUINYECKUMU YIIPAXKHEHUAMM, crieayeT, Nonb3ysach Tabnuuen,
CYMMMPOBATb UX C OCHOBHbLIMUW 3Hepro3aTtpaTamm U TakuM ob6pasomM Nony4ymMM, JOCTAaTOMHO KOHKPETHbIE
npencTaBneHus 06 aHeprum, n3pacxo4oBaHHON 3a AeHb.

Mpumep pacueTa: npenogaBatens (Bo3pacT 35 ner, Macca Tena okono 70 Kr), exegHeBHO coBepLuasi
neLuexofHble NPOrynkvM NPOAOIMKUTENBHOCTLIO | Yac co ckopocTbio 8 kM/Y (cm Tabn. 10), pacxogoBan npu 3Tom
450 kkan (7,5 kkan/MuH X 60 MyH), cnegoBaTenbHO, B Uenom 3ageHb 3350 kkan (2900+450)

BesycnoBHO, Ha NpaKkTMKe HEBO3MOXHO Y4E€CTb TOHYHOE KONTIMYECTBO Karlopun, NOCKONbKY TabnnYHbIN MeToq
naet pacxoxaeHue n npegenax ot 200 go 500 kkan,

NMO3TOMY HaZ0 MOMHUTb, YTO MPU pacyeTe UCMONb3YTCA CPeAHNE CTAaTUCTUYECKUE TEYEHUS.

Bonee TOYHO 3Hepro3aTpaTbl MOXHO OLIEHUTb, MPOBOAS XPOHOMETPUPOBaHME OEATENBHOCTU B TEYEHUE TPEX-
YyeTbipex AHEN, BKINoYas OOUH BbIXOAHOMW. [1Nns1 3TOro MOXXHO BOCMOSIb30BaTbCA METOAO0M, pa3paboTaHHbIM
KaHaACKMMn ydeHbiMu. OH 3akntovaeTcs B CaMOperncTpauumn oTaenbHbIX YPOBHEN ABUraTENbHOW aKTUBHOCTM
(nx Bcero 9), AOMUHUPYIOLLNX B Kaxkable 15 MUHYT Kakgoro yaca CyTok. 3anvMcb NPOU3BOAMTCS B creunasnbHbIX
KapTax yyeTa pun3nyeckon akTMBHOCTW B BUAE LMPPOBLIX LUINGPOB, COOTBETCTBYIOLLUX OnNpeaeneHHbIM YPOBHAM
aKTUBHOCTW.  JHepreTnyeckas xapakTepucTuka NocnegHUX BblpaxaeTcs B KKarn/kr macchbl
Tena/15 MuH. TUNMYHbIN 0OpaseL, 3anofiHEHHOW PErNCTPaLNOHHON KapThl NPeACcTaBneH B Tabn.17
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Mpumep pacueTa (macca Tena = 70 kr):
) 34x0,26x70= 618,8
) 32x0,38x70= 851,2
) 10x0,57x70= 399,0
) 12x0,69x70= 579,6
) 2x0,84x70=117,6

) 4x1,20x70=336,0
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)

NMPOMNArAHOA U OPTAHU3ALUA PALUMOHAIIBHOI'O NMUTAHUA B CNOPTKNYBE (HA NPUMEPE
BOAUBUNANHIA)

HauHeM ¢ npocTbiX NPUMEpPOB M cUTyaunin. HoBUYKY, NepBLIN pa3 nonasLleMy 1 CMOPTUBHBIN KNyD, N TpeHepy
HY>XHO NMOHMMaTb, YTO COBCTBEHHO cUCTEMaTUYECKUE DU3NYECKME YNPaXKHEHNS, BPEMS N OpraHM3auns 3aHATUN,
HOBbIE 3MOLMOHarbHbIe BnevaTneHns — Bce 3T0 haKTopbl, K KOTOPbIM NPMAETCA NpUBLIKaThb (a4anTnpoBaTbCs)
nyTeM M3MEHEHUS! MPUBLIYHOTO 06pa3a >XN3HW.

MHTepecHo, 4YTO rpeveckoe CroBo «aueTa», Kak y»Ke CKkasaHo, MepeBoaUTCS Ha PyCCKUIM A3blK, MPeXae BCEero,
Kak «0bpa3 Xun3Hu». Tak BOT, y Hallero HoBu4ka — HOBbI 06pas xu3Hu. B aTom cnyyae cHavyana Hago
NnpoaHanM3npoBaTh NPUBbIYHBLIE CXEMbI MUTAHNUS (PEXUM U PALMOH), MOCKOSIbKY, KaK M3BECTHO, 3HaYMTENbHas
YacTb HaceneHnst MUMeeT TUNNYHbIE OLLIMOKN MUTaHUSA, KOTOPbIE B NOCregHee BpeMS yCyrybnsaoTcsa N3BeCTHbIMU
npobnemamu cemenHoro GrompxkeTa.

K 60mnbLLIOMY COXaNeHUI0, HEKOTOPblE HECOBEPLLEHHONETHUE N B3POCTIbIE «HOBUYKN» Y)KE XOPOLLIO 3HAKOMBbI C
hapmakonorven (aHabonmku, «xMMus» U T. 4.) U NNI0X0 — C NpaBuibHbIM NUTaHuem. Ha ¢poHe HeagekBaTHOroO
NoTPeOHOCTAM NUTaHNS HOBbLIVM 0Opa3 XM3HW 1, Npexae BCero, manyeckne Harpysku MoryT NpuBecTu K
HeraTMBHOMY pe3yrnbTaTy: YacTbiM TpaBmam, 60ne3HsM, HEPBHO-3MOLMOHANTBHOMY HaMNPSKEHWIO, OTKa3y OT
3aHATUR. YacTo HaunHatowmi nNeiTaeTcst hopcMpoBaTh HarpysKy, Yepes Mepy CBOUX BO3MOXHOCTEN CTapaTbCs
Ha TPEHMPOBKAX, YTO 3aKaHYMBAETCA TaKKe nradeBHo. [1oaTomy, nepBoe TpeboBaHUe K MUTaHUID — 3TO
CPOYHOE BbISIBIIEHME U KOPPEKLUUS TUMUYHBIX OLUMOOK M OTKITOHEHUI OT 06LUX peKoMeHZauun no 34opoBoMy
NUTaHMIO.

C aTon uenbto TpeHep unu Bpad npeanaraet 3aHUMAaKLLUMCS BECTU OHEBHMK 3a HECKOMBKO AHEWN (5-7 AHEeNn),
roe ykasblBaeTcs BpeMsi npuema num, 6noga n npoaykKTbl, X KONMMYECTBO U B NPUMEYAHUSIX CBEAEHNS O
OONOMHUTENBbHOM NPUeMe BUTAMMHOB U OPYTrUX NMULLLEBBLIX A00ABOK.

Mpwn aHanu3e gHeBHMKA HEOBXOOMMO 06paTUTb BHUMaHUE Ha obLuee Yncro ynoTpebnsemblx NpoayKToB,
Oaxe B HebonbLnx konuyectsax. Xopowwo 6bl HacumTaTb 20 1 6onee HanmeHoBaHuI. [lanee cnegyet
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onpenenuTb acCCoOpTUMEHT 3ereHu, OBOLLIEN, KOPEHbEB, Tpas, PPyKTOB n Arod. Pekomenayetcsa 10 pasHbix
HavMeHoBaHWW. 3aTem onpegennTb Hanmde B pauuoHe MOJTOYHbIX MPOOYKTOB, MCTOYHMKOB NMOSTHOLEHHOTO
6enka; oba3aTenbHO cBEXee pacTuTenbHOe Macno, xneb, kapTodens v Kpynbl. [Ansg npyumepa B npunoxeHun 1 K
HaCTOSILLIEN KHUre NPUBOAATCH TUMNYHbIE PALMOHbBI MUTaHUS U MeToAarKa Ux coctaenenus. Ecnv aHanus
OHEBHVKa MOKa3biBaeT 3aMEeTHbIE PaCcXOXAEHUSA C MPUBEAEHHBIMU PEKOMEHAALMAMMU, TO UX HYXKHO KaK MOXHO
ObIcTpee NukBNaMpoBaTsb. [pu aHanuse nerko yenaeTb 1 Npobrnembl ¢ peXxnMomM nutaHms. O4eHb BaXKHO MOHATb,
4yTO ANt 6ONbLUMHCTBA HOBNYKOB, 0CODEHHO Mornoaexu Ao 21 roga, Hanbonee NoAXoAAWMM pexnmom byaer 4-
5-pa3oBoe exefHeBHOE nNuTaHue.

Bropoe TpeboBaHue — 3TO Hannune B knybe Hay4HO-MONYNAPHON NUTEpaTypbl, UK Tak Ha3biBAEMOM
HarnagHoW armtTaumu no paumoHansHoOMy NUTaHMo, OCHOBaHHOW Ha oduLmManbHbIX pekoMeHaaumnsx
MwuHucTepcTBa 3apaBooxpaHeHus u UHctutyta nutaHua PAMH. MNpexae Bcero HyXHO 3HaTb n
nponaraHanpoBaTb 3TN 3HAHWS O MUTaHUK, a YXXe NOTOM 3aHUMAaIOLLNNCH MOXET 3KCNEPUMEHTMPOBATL CO CBOUM
3[00POBbLEM MO CBOEMY YCMOTPEHMUIO.

TpeTbe Tpe6oBaHMe — CNOPTCMEH AOMMKEH BECTU AHEBHUK NUTaHWA U aHanNM3MpoBaTb €ro NOCTOSHHO Unn
nepuognyecku. lNpakTrka nokasbiBaeT, YTO Y HEKOTOPbIX HOBMYKOB 3HTY3Ma3M 1 cepbe3Has MoTuBaums 6bIicTpo
3aKaH4MBaloTCS, U OHU CHOBA BO3BPALLAKTCS K NPMBLIYHOW CxeMe nutaHus. [paBuneHoe nutaHme AoCTyMnHO
TONbKO OpraHn3oBaHHOMY YernoBeky. HoBbin 06pa3s xunsHu TpebyeT HOBbIX OCO3HAHHbIX Y YCTOWYMBBIX MPUBBLIYEK
B NUTaHUN.-

YeTBepTOE TpeboBaHUE — Mo Mepe NPUBbIKAHUSA K YPOBHIO N MIHTEHCUBHOCTM Harpy30K OHWU, eCTECTBEHHO,
yBenuumBatoTcs. CrnegoBartenbHO, AOMKHbI UBMEHATLCH U KONIMYECTBEHHbIE NOKaszaTenu nuTaHua. Ho kak? J1 uto
3anucK T yke OT COOCTBEHHbBIX Lienen 1 3a4ay 3aHUMaloLLMXCS.

[Nsi )KEHLUMH N HEKOTOPbIX MY>KYMH 3a4aya HOMep OAWH yopaTb NULWHWIA X1p 1 caenatb curypy 6onee ctpow
Hon. Ecnu uenb gocTurHyTta, 06 bem HULLM MOXHO
OCTaBMWTb NPEXHMM, €CIN HET, TO crneayeT NPOoAoIKaTb MEANEHHO CHKaTb OOLLYI0 KanOPUNHOCTL MpK
obsa3aTenbHom cobnogeHnm 6anaHca No OCHOBHbLIM MOKa3aTensm NMLWEBOro N XMMUYECKOro CoCcTaBa paumnoHa.

Korga peyb naget o pasBuTUM MblLLEYHOW Macchbl U cunbl (60AMBUNAVHI), TO Heo6xoaMMo, HaobopoT,
yBENUYMBATbL COAEPXKaHNE B paLUoHe YrieBoAoB 1 BernkoB NOCTENEHHO, MO Mepe yBENMYEHUS YacTOTbl
TPEHMPOBOK, UX NPOAOIMKUTENBHOCTU Y MHTEHCUBHOCTU. MOXHO NpeanonoXuTb, Y4To 4-5 TPEHMPOBOK B HeAemMo
no 60-90 MUHYT NOTPedyT yBENNYEeHUsa konmyecTBa 0enka go 2-2,3 r Ha Kr Macchbl Tena, yrrneBogoB NPOCTbIX 1
CMOXHbIX — A0 7-8 I Ha Kr Maccbl Tena u xmpoB — 1,5 r Ha kr maccbl Tena. 3710 obblvHas Hopma Ans
TPEHUPOBOYHOW NPOrpaMMbl HOBUYKA Ha 4-8-M MecsiLe 3aHATUIA 60anbunanHrom.

MAaToe TpeboBaHMe 3aKNIOYAETCS B TOM, YTO NPUMEHEHNE cneumanbHoro nutaHusa B suge MrbL,
BGuonornyeckn akTMBHbIX 4OBABOK, CxXuratenew xupa, aHabonusaTopoB (HO He aHabonmkoB cTeponaHoro psiaal)
W T. 4. JONYCTUMO TONBbKO Ha hOHE NPaBUMbHOro paumMoHanbHoro NUTaHus. Hukakne cneunanbHble CMecu He
OOMXKHbI BLITECHATb U3 pauuoHa CNopTCMeHa HaTyparnbHble, NPyBbIYHLIE NPOAYKTLI. Ha gonto Becex MIMBL, moxeT
npmxoaunTca Tonbko 15-20% obwen aHeprumn pauuoHa (25% — MakcumMym).

CornacHo TeopeTMyecKkoMy pacHeTy, YernoBeKy exxeqHEBHO TpebyeTcsi C NULLEN HECKONBbKO ThiCAY
OpraHn4eckMx COeanHEHW, HO Hayka ngeHTuduympoana noka Toneko 600 n3 Hux. Ctano 6bITh, BCE
3aKMNVHaHWSA 1 YTBEPXOEHWS, YTO TakOW-TO NMOPOLLOK, Kancyra unm nuinsg CoOAEPXUT NOSHbIN Habop
HeobX0AMMbIX OPraHn3My NMTaTenbHbIX BELECTB, N0 MeHbLuen Mepe abcypaHbl. [oaTtomy 3noynotpebnexHve
AobaBkamum NpmMBOANT K BonbliMM NnpobrneMam, YeM OBbIYHO MPUHATO CYMTaTb.

CyTouHble aHepro3aTtpatbl = 3105,2 kkan

O HEKOTOPbIX CIMOPHbIX BOMPOCAX
HAYKU O MUTAHUMN CMTOPTCMEHOB

B nocnepHee Bpemsi BHUMaHWe CneLmanucToB B 0611acTu NMTaHnWs COPTCMEHOB NPUBIIEKAOT HOBEWLLNE
OOCTKEeHNst hyHOAAMEHTaNbHbIX HayK, Takux kak 6Bnoxmmums n usnonorus, packpbiBaroLLMX TOHKME MEXaHN3MbI
aganTtauum opraHvM3mMa YerioBeka K CUCTEMaTUYECKON MbILLEYHOW AeATeNbHOCTU.

Mpexage Bcero, MHTEPECHbI HOBbIE AaHHbIE O NPUYNHaX o6Lwen (LeHTpanbHOM) U MbILLEYHON YCTanocTu
(oTkasa oT paboTbl) M BO3MOXHOCTW KOPPEKLNN OOMEHHBIX MPOLECCOB C MOMOLLbI0 hakTopoB NuTaHus. B
YaCTHOCTHU, LUIMPOKO OBCYXOaeTcs BONPOC, KAacaloLWMNCA HEKOTOPbIX HE3aMEHVMMbIX aMUHOKUCIIOT, B T. 4.
TpunTodpaHa un Tak Ha3biBaeMblx pasBeTBreHHbIX amuHokucnot (PAK) — nernumnHa, n3oneriumHa n BanuHa. feno
B TOM, 4YTO ypOBEHb CBOOOAHOro TpMnTochaHa 1 COOTHOLLEHME KOHLUEHTpauui TpuntocgpaHa n PAK B kpoBM
OKasblBaeT BMMSIHME Ha CNUTE:) U CoOAepXKaHune CePOTOHNHA B MO3re, a CEPOTOHUH UrpaeT KMYeBylo ponb 1
chopmMrpoBaHUM OBLLIEW, UM LEHTPANBHOW YCTanocTy.

MN3BecTHO, 4TO B KpOBM TpUNTOaH HaxXoanUTCsi B CBA3W ¢ Oenkom anbbyMMHOM, 0HaKo YacTb TpunTodaHa
o6HapyxnBaeTcsi U B cBO6OAHOM COCTOSAHMMN. VIMEHHO B TakoM BMAE OH TPAHCMOPTUPYETCSA B MO3r, HO MEXAHWU3M
nepeHocu TpuntoaHa n3 KPOBU B MO3T OYEHb creumdudeH, U Npu 3TOM BaXXHO HE TOSbKO NPUCYTCTBME
cBoboaHbix PAK, HO u oTHoWweHne mexay coaepkaHnem cesobogHoro TpuntodarHa n PAK. YcTtaHoBneHo, 4to
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YeM BbilLEe 3TO OTHOLLEHUe, TeM BonbLLe U MO U € CUHTE3NPYETCSA N HaXOAUTCS CEPOTOHMHA. Takas cuTyaums
HabnogaeTca Npy NPOAOIMKUTENbHBIX (PM3MYECKNX Harpyskax, korga ceobogHble PAK MHTEHCMBHO OKMCNAOTCA
B paboTarowmx MbllWLax, a 3Ha4YuT, X ypoBeHb NadaeT, 1 napannenbHO C 3TUM MPOUCXOANT yBENNYEHNE
YPOBHS CBOBOAHBIX XUPHBIX KACMOT, KOTOPble OCBOBOXAAOT TPUNTOGAH OT CBA3M C DENKOM-TPaHCNOPTEPOM
anbbyMnHOM.

370 06CTOATENBCTBO MOCIYXXMIIO MOYBON 4151 NOSIBIIEHMS Pirinoro pofa CnekynsiLMi no nosogy
HanpaBfeHHON perynsumm oTHoLeHuss ceobogHoro TpuntogaHa kK PAK ¢ nomMoLubio nuweBbix 400aBoOK 1
HenocpeaCcTBEHHOIO BIUSHWUS HA 3a4epXKKy pa3BMTUSE CUMNTOMOB U CMHAPOMA 06LLEN NNn LIEHTPanbHOM
yCTarnocTu y CNOPTCMEHOB) LIMKIMMYECKMX BUAAX CropTa.

CnegnyeT ¢ 6OMbLUON OCTOPOXHOCTLIO OTHOCUTLCA K UCMOMb30BaHMIO B MUTAaHMMW CNIOPTCMEHOB Tak

Ha3sblBaeMbIX cpefHeLlenoyveyHblx Tpurnmuepuaos (CT).
CT — 310 nonycuHTeTUYECKast CMECH XNPOB, KOTOPYHD MOMy4aloT U3 HaTyparibHbIX XXUPOB-TPUMMULIEPUOOB.
OO6bIyHbIE TPUIMULEPUABI MPEACTABMNAIT CO6ON 3Pl IMULIEPVHA U HACBILLEHHbLIX ANMMHHOLENOYEYHbIX (12 1
bonee atomoB yrnepoga) xupHbix kucrnot — OLPKK. B CT nocnegHue 3ameHeHbl Ha HACbILLEHHbIE XUPHbIE
KMCNOTbI CO CPeaHeN ANMHON yrnepogHon uenu (6, 8, 10 atomoB yrnepoga) — CLPKK.

Cneuudpmdeckune xapakrepuctukm CT n CLPKK, koTopble MOryT 6biTb BaXHbIMU B MUTAHUM CMOPTCMEHa:

— XXMAKas KOHCUCTEHUMS 1 NyYllas CMeLnBaeMoCTb C BOOON;

— ObicTpas nepeBapmnBaeMocTb CT 1 YCBOEHME B KULLEYHUKE;

— npsamoe nonagaHue CLXKK ¢ TokoMm kposu B neveHb (OLPKK cHavana nonagatoT B NnMdaTnyeckyto CUCTeEMY);
— BbIFOAHAs TpaHcnopTHas hopMa B KPOBM — B CBA3U C arnbOyMWHOM Unv B BUAE XMITOMUKPOHOB, a Takke
npsiMoe nonagaHue B MUTOXOHAPMKU 6e3 y4acTus nocpegHUKka — KapHUTUHA;

— 1 rpamm CT cogepxut 8,4 kkan aHepruu.

Bce aT0 ykasbiBaeT Ha TO, 4To CT 1 CLPKK okmcnstoTcsa u nocTaBnsoT aHepruo ObicTpee 0BbIYHbIX XUPOB U
Mornu 6bl obnagate nyvwnm cbeperaroum 3PEHEKTOM MO OTHOLLIEHMIO K IIMKOTEHY MbILLLL U MEYEHN B
opraHusme npu aspobHbIX N CMELLAHHbIX peXUMax (rU3NYeCKNX Harpysok.

OpHako nepBble NpakTUieckue pesynbtaTtbl ucnonb3oBaHna CT B cnopTe NpoTMBOPEYMBbLI U HE 4AKT TOYHOIo
OTBETa Ha BOMPOC O BO3MOXHOCTM NMOBLILLEHNST CMOPTUBHOM paboTOCNOCOBHOCTM NpW AOMNOMHUTENBHOM Npueme
CT. bonee T0Oro, nokasaHo, 4To npu ogHopasoBom notpebneHumn 30 r CT HabnogalTCca paccTponCcTBa Xenyaka,
KOTOpbIE MOCTEMEHHO NCYE3a0T NPU cUcTeMaTmMyeckon agantaumm K npuemy CT.

Bonpochkl n oTBeTHI

MHorouncrneHHble BONPOCHI TEOPETUHECKOTO U NPAKTUYECKOTro 3Ha4YeHUs MOCTOSHHO HAaXO4ATCS B none
3peHMsa BeQyLLUX YYEHbIX U CMEeLnanncToB CNOpTUBHONM Haykn. Huxe npuBoguTcsa doparMeHT 3acegaHus
Kpyrnoro ctona, KOTOpbI MPOXOAMIT C y4acTUEM SKCNEPTOB NO NUTaHMIO, PU3NONOrMK U MeaNLMHE
MexayHapoaHon hepepaumm cnopTUBHOM MeauuunHbl Ha BcemnpHol koHdepeHumu B Mpeumn B 1997 roay.

MHeHWe aKkcnepToB MO CMOPTMBHOMY NMUTAHUIO MHOTAA HE COBMagaeT C pacnpoCTPaHEHHbIMU
NnpeAcTaBneHNsIMU.

Bonpoc. L-kapHUTUH pekoMeHAYETCA Kak CPeACTBO, yrny4llatoLee XMpoBon 0OMEH U CMOPTUBHYIO
BbIHOCIMBOCTb, @ TakkKe CMOCOOCTBYOLLEE CKUraHUIo upa. Kak Bbl OTHOCUTECH K 3TOMY ?

OT1BeT. O4eHb HEMHOIME HayYHble AaHHbIE CBUAETENLCTBYIOT 00 3TOM. C TOYKM 3peHus npodeccopa daa
Kouna, KapHUTUH B 3TOM CMbICIIe — NMOTEPS BPEMEHUN U OEHET.

KapHUTWMH y4acTByeT B TPAHCMOPTE XUPHbBIX KUCNOT B MUTOXOHAPWM, FAe NPOUCXOANT NPOLLECC OKUCMEHMS
Xupa. 3TOT npoLecc NpoxoauT Npu nocpegHnyecTse epMeHTa, CBA3bIBAIOLLErO XUPHbIE KUCIOThI C
KapHUTUHOM. OIHaKO aKTUBHOCTb 3TOro hepMeHTa (nanmmutonnTpaHcdepassl) U PyHKUMS, HanpaBneHHasa Ha
CXXUraHue Xupa, He NoABEPXKEHbI BIUSHUIO MULLIEBLIX A00aBOK, coAepXalumnx KapHUTUH. ECTb HECKONbKO
nccrnegoBaHun, NoATBEPXAAOLWMNX 3TY TOUKY 3peHus. Hanpumep, o-p Bykosuk u a-p Koctnn o6Hapyxunum, 4to B
MUTOXOHAPUSX COOEPKMTCS KONMYECTBO KapPHUTMHA, JOCTAaTOYHOE AN NoaaepKaHus npowuecca CXUraHust xxupa
BO Bpems TpeHnpoBkW. [lanee, a-p Tpanne n a-p Koctun coobwmnm o Tom, 4to gobasku, cogepxawyme L-
KapHWUTWH, He obecneunBaloT aproreHnyYeckmin ekt Bo BpeMSA NOBTOPHbLIX a3POBHbLIX TPEHUPOBOK BbICOKOW
WHTEHCMBHOCTM Y XOPOLLO TPEHNPOBAHHbIX MMOBLOB. DTN YTBEPXKAEHUS NOAKPENNATCS 60MbLNM KONMYECTBOM
ncecnenoBaHun.

Bonpoc. CyuiecTByeT 4OCTaTOYHOE KONIMYECTBO NYGnMKaLmMin o TOM, YTo 6eryHbl Ha ANVMHHbBIE AUCTaHLMK
HY>KOAKTCs B JOMNONHUTENBHOM NPOTENHE ANS TOro, YTOObLI NOKa3aTb XOpOoLWni pesynbTtaT. A Kak 06CcTonT geno
B CMOPTMBHBLIX COPEBHOBaHUSIX, TPEDOYIOLLMX BEIHOCITMBOCTMN?

OTtBeT Npodeccopa Capuca.

OCHOBHOWM UCTOYHWK MUTaHKA NS yOOBNETBOPEHMS SHEPreTUYECKMX 3anpoCOoB - YrNeBOoAbl 1 NNuapl.
Mcnonb3oBaHue npotenHa (6enka) nnm aMMHOKMCIIOT MMEET CMbICIT TONBbKO Toraa, koraa aHeprus,
obecneynBaemas ia cHeT NMHUSAMW U YINEBOAOB, HE COOTBETCTBYET SHEPreTUYECKNM NOTPeOHOCTAM OpraHMama.
Monoc Toro, NPOTEeUHbI MUK, U B OCOBEHHOCTN aMUHOKUCIOTbI, HEOOXOOUMBI ANsl 3aMELLEHNST MbILLEYHbIX
NPOTENHOB, KOTOPbIE PACLLENIIAITCSA NOCME MbILLEYHbIX TPaBM, Bbl3BaHHbLIX TPEHMPOBKAMU, OCOOEHHO B TOM
cny4vae, Korga TPEHMPOBKM HOCSIT SKCTPEMarbHbIN Xapakrep.

XOpoLlo N3BECTHO, YTO NOTPEBHOCTL B NpoTenHe coctaenseT npubnuantensHo ot O,K go 1,0 r Ha
KnnorpaMmm Beca Tena B AeHb AN NIoAen, BeAyLWnx cnasiunin obpas xmsHu. HekoTopble nccrnegoBaHus,
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npoBeAeHHble pasHbIMK NabopaTtopusmu ¢ ncnonb3oBaHnem Nnbo metoga azoTncrtoro 6anaHca, NMMB0O TEXHUKK
meTabonuyeckoro Tpencepa (paguoakTuBHas MeTKa), yCTaHOBWUIW, YTO PEKOMEHAOBaHHas HopMa Ans
TPEHNPOBAHHbLIX CMNOPTCMEHOB A0SMKHA NPEBbLILWATL HOPMY ManoakTuBHLIX Mogen B 1,6-1,7 pasa, 4to
coctaenaeT npubnuantenesHo ot 1,4 o 1,6 r Ha kKMNorpaMmm Beca Tena. YBenuyeHme Hopmbl HE MpUHeceT
Nonb3bl U MOXET paccMaTpMBaTbCs Kak MeHee onTumasbHOe, NOCKOMbKY YBENUYMT a30TUCTYIO Harpy3Kky Ha
OpraHmam u nNpuBedeT K BolpaboTke n3nuwHen moyeBmHbl. bonee Toro, 310 6yaeT oTpuuaTenbHO Cka3biBaTbCH
Ha noTpebneHnn XXMpoB 1 yrneBonoB. Bo3HukaeT crnepytollast BaxHas npobnema: goctaTodHa nu
pekomeHAOBaHHasA AHeBHas HopMa noTpebneHus 6enka B 06bIMHOM AHEBHOM pauMOHe ANA TPEHUPOBAHHbIX
crnopTcMeHoB 0e3 BKIMHOYEHUSI AOMNOMHUTENBbHBIX NpenapaTtoB. HekoTopble uccrnenoBaHus B 3Tow obnactu
nokasblBaloT, 4To goctaTouHa. [pn atom umdpa aHepronoTpebnennst npudnmkaetcs k 15%. MNMockonbky
3HEPronoTpebHOCTK, a 3HAYUT M aHepronoTpebneHne, 4OCTAaTOMHO BbICOKWU, abCOMIOTHLIN YpoBEHb NOTpebneHns
npoTenHa B HOpPMe NpubnNnanTensHo paBeH 1,4 I Ha KMMOrpaMm Beca Tena B AeHb UK YyTb Bbille. Takum
06pa3omM, MOXHO caenaTtb BbIBOA, YTO TPEHUPOBAHHbIE CMOPTCMEHbBI HYXXAaloTcs B 60mnbLUen AHEBHOW HOpMe
6enka, 4Yem 0BbIYHbIE NI0AN, HE 3aHMMAaIOLLMECs CNopToM. Tem He MeHee, UCXOas U3 npeacTasneHnst 06
ageKkBaTHOM CMOPTMBHOM NMUTaHUW, NOCTYNALEro ¢ Nuwen npotenHa 6onee 4em 4OCTAaTOYHO, YTO CHUMAET BCe
Hay4yHO 0BOCHOBaHHbIE apryMeHTbl B MOMb3y Npuema npoTerMHOBbIX J06aBOK.

Bonpoc. CywecTtByeT MHEHUE, YTO apIrMHWH W OPHUTMH YITyYLLAIOT CEKPELIMIO TOPMOHOB pocTa. Tak nm a1o ?

OTtBeT npoceccopa Kbtonepca.

B knuHmnyeckon megumumHe ecTb Criydan MCNonb30BaHUS BHYTPUBEHHLIX PACTBOPOB aprmHMHa U OPHUTUHA Npu
TecTMpOBaHWUM pe3epBa rOPMOHOB pocTa y Yenoseka. Mpu 3ToM, UCXoas U3 MUHUMArbHOMO KOnmMyecTea
aMUHOKUCIOThI, Tpebyemoro ansa opraHmama (250mr/kr), nx gosa cocrtaensaet 15-30 r.

Opyrve aMMHOKUCIOTbI MOTYT Takke NPUBOAUTL K BpEMEHHOWN cekpeLnm ropMoHoB pocTa. OCHOBbIBasACh Ha
3TOM, BbICOKOTPEHMPOBAHHbIE CMOPTCMEHbI NponaraHaupyoT NpueM apruHuHa u opHutTuHa. OgHako B criyyae
nepoparnbHOro npMemMa opraHn3MoM yCBamBaeTCs 3Ha4YMTENbHO MEHbLLEE KONTMYECTBO TOrO U APYroro, OT4ero
abdeKkT BeCbMa COMHUTENBHbLIN. ViccnegoBaHusa dorenbxonbma, Jlambepta n CymuHckmn (1993 rog) nokasanm,
YTO HUKaKOro adhdpekTa Ha CeKpeLmio ropMOHOB POCTa U MHCYNMHA NPUEM aprMHUHa, NM3nHa, OPHUTUHA 1
TUPO3MHA, B3SITbIX OTAENbHO UK B COYMEeTaHnW, He 0BHapyXeHo. HeMHorouncneHHsle nccnegoBaHns B NONb3y
acbdekTa nogBepranncb COMHEHMIO N3-3a HEAOCTAaTOYHOCTU CTAaTUCTUYECKMX AaHHbIX Y HEA0YETOB
metogonornn. Takum obpasom, oparnbHbIN MPUEM 3TUX aMUHOKUCIIOT HE MPUBOAMT K CEKpeLMM rOpMOHOB poCTa,
n gaxe ecnu 6bl 3TOT adhpeKT Gbin 0OHaAPYXKEH, OH HOCKM Gbl BPEMEHHbIV XapakTep 1 He cMor Bbl NOBNMATL Ha
CMOPTUBHbLIN pe3ynbTaTt. Mou pekoMeHaaUnn CNopTCMEHaM O4YeHb MPOCThI: HET HAUKAKOrO Hay4YHOro OCHOBaHUSA
Onst Toro, 4To6bl cHMTaTb, YTO OpasbHbIA NPUeM A406ABOK aprMHMHA U OPHUTMHA 6NaroTBOPHO CKa3bIBAETCS Ha
CMOPTUBHOM pe3ynbTaTe, U UCNONb30BaHWe Takux NPOAYKTOB — MycTas TpaTta AeHer.

Bonpoc. 3a nocnegHve Tpu roga 3Ha4yMTeNbHOE BHUMaHWe yaeneHo nutanmio «30-30-40», Takke
Ha3blBAEMOMY «30HOBbLIM MUTaAHUEM», KaK K MeToAy YnyylleHnsa agantaumm K TPeHMpPoBKaM 1 K caMomy
CMOpPTMBHOMY BbICTyMneHunto. OBocHOBaHWe 3TOro MeToda He HOCUT Hay4YHOro xapaktepa. A kakoso Bawe
MHeHue ?

OTBeT pokTopa Xonemn.

«30HOBOE NUTaHue» BbINo pa3paboTaHo u cTano nonynspHeiM 6narogaps gokropy beppu Cuepcy u ero kHure
«Bongute B 30HY». B aTON KHUre npogeknapmMpoBaHo, YTO 30Ha ONTUManbLHOro 340POBbS, NOALEPXKaHNe Beca U
YCMELLHON CNopTUBHON hOpMbl MOTYT BbITb JOCTUTHYTLI cCObntogeHnemM pa3paboTaHHOM UM CUCTEMbI MUTAHUS.
Cwmbicn cUCTEMBI 3akniovaeTcs B ugeanbHOM BanaHce mexay YPOBHSAMWU MHCYMMHA U FMoKaroHa. 3T1o
JocTuraeTcsl ynotpebrneHnem nuLLENoro SHepPreTM4Yeckoro Mukca (cmecu), coctosiero u3 40% yrnesogos, 30%
xupa n 30% Oernka. NpakTnyeckn aTo BbIMAANUT cnegyowmum obpas3om: nuula AenmTcsa HU «XopoLune »
yrneBoAHble OMoKN (HU3KUIA FMMKEMUYECKNIA NOKa3aTerb), NpoTenHoBble B6110KM 1 XNpoBble Boku, KoTopblie K
noTpebnsoTca B TEYEHNE OHA M HEKOTOPOM COOTHOLLEHUU. OfHaKo nNuLa He COCTOUT U3 naearbHbIX 6rokoMm, 1
pekomMeHAOBaHHasA NnuLieBas CMeCb eBa in pearnbHa B YCITOBUAX OBLLENPUHATOrO AHEBHOMO paunoHa,
BKITHOYAIOLLIEro HopMaribHble, 0ObIYHbIE NPOAYKThI MUTaHUA. KHura npoTMBopeyrBa, pekoMeHaauumn He umetoT
MpaKkTUYEeCKOro xapakrepa, a MHOrne npuBogumMble hakTbl BBOAAT B 3abnyxaeHue. B kHure oyeHb MHOTO
rPOMOTIIAaCHbIX 3a8ABIEHNI, CBA3aHHbIX C LienebHbiM adhchekTom meToaa, u T. n. Lutatel u npumepsi,
ncnonb3yemble B KHUre, HOCAT u3brpaTenbHbi XapakTep M 3a4acTyro aHeKOOTMYHbI, KOpoYe, BCe 3asiBNEHNS He
MMEIT JOCTOMHOIO OCHOBaHUS.

Bonpoc. Xpom, ocobeHHO B Buae chromium picolinate, pekomeHaoBaH kak 3¢hdekTMBHOE CpeacTBo ANis
YMEHbLUEHWS XMUpa B OpraHU3Me 1 yBernuyeHnsi MbllleqyHon macchl. C Apyron CTOPOHbI, HelaBHAS CTaTbs B
XypHane «Sports Nutrition» kpuTukyeT 3Ty TOuKy 3peHusi. KakoBo Bawle MHeHue ?

OtBeT npocpeccopa MoaHa.

Xpom — xopoLumi obpasey nueBon AobaBku, Npeanaraemon cnoptcmeHam. B ynomsaHyToM meToae ecTb
3epHO Hay4yHOW NpaBabl, HO NpaBAa paccMaTpUBaeTCs BHE KOHTEKCTa U CUMbHO NpeyBennyeHa. HTy3nasm
OCHOBaH, rmaBHbIM 06pa3oMm, Ha Tpex aprymeHTax.

1. CyLwiecTByeT TOYKa 3pEHUsi, YTO XPOM MOXET NOoTeHUManbHO cnocobcTBoBaTb aHabonuyeckomy adhekty
WHCYNWNHA, 4YTO, B CBOKO 0Yepefb, MOTEHUMaNbHO MOXET NPUBECTU K YBENUYEHMIO MbILLEeYHOW TKaHW. OgHako aTu
pe3ynbTaTbl OblNn NOMyYeHbl HA NPUMEPE N30NMPOBAHHbBIX KIETOK 1 HE NOATBEPAUITMCH B UCCNEA0BaHUSAX BCErO
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OopraHusma B LIENOM.

2. EcTb gaHHble 0 TOM, 4TO OonbLIasa YacTb HaceneHust (Bo3aMoxHoO oT 50 0o 90%) He noTpebnseT
PEKOMEHOBAHHYIO OHEBHYIO [O3Y XpOMa. DTO YyTBEPXKAEHMNE HE NPUHMMAET BO BHUMAHUE TOT PaKT, YTo
MOrpeLUHOCTN B OL€HKE HOPMbI AHEBHOIrO NoTpebrieHnsa MoryT 6biTb 3HAUUTENBHBIMY, Aa U CaMa HOpMa MOXeT
noaBepraTbCsA COMHEHMI0. He cylecTByeT Hay4dHO 3aMKCMPOBaHHbIX AaHHbIX O LUMPOKO PacnpoCTpaHEeHHON
cMMnToMaTtumke xpomogeduumra.

3. TpeHNpPOBKM MOTYT BbI3BaTb YBENMMYEHNE MNOTEPU XpOMa OPraHn3MoM. ATO ABMAETCS TON NPUYMHON, NO
KOTOPOW CMOPTCMEHbI CHMTAIOT, YTO UM HEOOXOAMM OOMNOMHUTENBHBIA NpueM xpomMa. OgHAKO YCUITEHHbIN
OHEBHOW paUMOH NUTaHNSA, KOTOPLIN HEOOX0OUM A11S YOOBNETBOPEHMS BO3POCLLMX NOTPEOHOCTEN OpraHn3ma u
aHeprnn, 6yaeT UCTOYHUKOM OOMONTHUTENBHOrO Xpoma, eCrnv 3TO NUTaHWe A0CTAaTOMHO pa3HoobpasHoe.

Mo MeHbLUE Mepe ABa 13 onybMKOBaHHbLIX UCCNEAOBaHWI YTBEPXKAAKT, YTO NULLEBble J0OaBKY,
copep)kalime nuKonMHaT XxpoMa (KOMMJIEKC XpoMa C NMKOSTIMHOBOW KMCITOTOM, KOTOPas NoBbILIAET YCBOEHMWE
Xpoma), BO BpEMSI HENPOAOIDKUTENbHBIX (6-12 Heaernb) TPEHUPOBOK C TSXKECTAMU MOTYT YBENUYMBATD
0e3XMPOBYIO (TOLLYHO) Maccy Tena u MOHMWKXaTb KOMMOHEHT Xupa. CyLecTByeT MHEHUE, YTO XpOM obecneynBaeT
npnbaeky MbiweyHom cunbl. OgHaKo B UCCNegoBaHMmM, KOTOPOE CYMTAETCA NyYLLUM, HE COAEPXKUTCS (DaKTOB,
CBUOETENLCTBYIOLLMX O TOM, YTO NULLEBbIE A00ABKK, cooepKallne XpoMm, MU3MEHUIN COCTaB Tena unm
YBEMUYUIM MbILLEYHYIO cuny Y hyTOONMCTOB B Nepuog NogrotoBKU K CE30HY. B 3akntoyeHne cnegyeTt oTMETUTD,
YTO €CTb HEKOTOPOE KONMMYECTBO AAHHbIX O TOM, YTO AedhunLunT Xpoma npeacraBnsdeT cobomn npobnemy cpeam
CnopTCcMeHOB. [laHHble 0 6naroTBOPHOM BNnAHMM J06aBOK, coaepXallmx XpoM, Ha COCTaB Terna v MblLLEYHY0
cvny HeybeauTenbHbl.

Bonpoc. Bo Bpemsi TpeHMPOBOK, TPEDYOLMX BBIHOCIIMBOCTU, CMOPTCMEHbI YacTo ynoTpedbnaoT 6aHaHsbI,
KOTOpbl€ CHMTAOT OTSIMYHBIM UCTOYHMKOM Kanusi 1 marHusi. BepHo nn ato?

OTtBeT Npocheccopa ®. BpayHca.

BaHaHbl — He Yygo. OTO XOPOLLMIA UCTOYHMK YIEBOAO0B NPY TPEHUPOBKaX, TPEDYOLWMNX 60OnbLLIOK
BbIHOCIMBOCTU. OHaKo criedyeT 3HaTb, YTO He3pernble U nonyapernble 6aHaHbl cogepXxaT He Tak MHOTo
Kpaxmara, KOTopbIil ycBanBaeTcsl opraHnamom. Kpaxman, cogepxaluincs B Hespernbix 6aHaHax, Ha3blBaeTcs
PE3NCTEHTHbIM, NPV 3TOM MMEETCS B BUAY, YTO OH MII0XO0 nepeBapuBaeTcs depMeHTamMm NuLLEBapUTENBHOIO
TpakTa, KOTOopble 0OLIYHO PaCLLENNIAT Kpaxmarn 4O MHKO3bI.

ToT dhakT, YTO NULLIEBAs LEHHOCTb KpaxmMarna yBenMynBaeTcs B cnenbix 6aHaHax, CBA3aH C HanMyunem
depmeHTOB B camoM BaHaHe. Bo Bpems co3peBaHust 6aHaHOB 3TN (PePMEHTbI PaACLLENNAIOT PE3NCTEHTHBIN
Kpaxmar Ha XopoLlO ycBanBaemble caxapa. 1o cpaBHEHMIO C OPYTMMW UCTOYHMKaMW yrineBodoB 6aHaHbl He
ABMNSIOTCA NEPBOKNACCHBIM MCTOYHUKOM MarHusi U Kanusi, B kKaptodperne, Hanpumep, coaepxurtcst 443 Mr kanus u
25 Mr marHusi, B TO Bpemsi kak baHaHbl cogepkaTt cooTBeTcTBeHHO 393 1 36 Mr 3TuX anemeHToB Ha 100 r
npogykTa.

Bonpoc. BenocuneamcTtbl YacTo NPUHMMALOT FMOKO3Y UMW CONsiHbIE pacTBopbl (saline) Ha HOoYb, YTOObI
YNy4LLMTb NPOLECC BOCCTaHOBMEHMS. ILioxo 3TO nnm xopowo?

OTtBeT pokTopa MakKoHenna.

OTn pacTBOpbI CoaepXaT Cofb U MHOrA4a HEMHOIO rMoko3bl. [1puem pacTBopa rMoko3bl Ha HOYb NepopansHO
U BHYTPUBEHHO — MOMbITKa YCKOPUTb NPOLIECC PECMHTE3A MbILLIEYHOro rnmkoreHa. OgHako ypOBEHb MMKOreHa
Yyepes TpuM Yaca nocre TPEHNPOBKN HE 3aBUCUT OT TOTO, B KaKOM BUAE TOKO3a NOCTyNnaeT B OpraHn3m, — B BUAe
pacTBopa Ansl BHYTPUBEHHOIO BNMBAHUSA UK C NULLIEW. Takum 00pa3om, NCNOoMb30BaHME pacTBOpa IOKO3bl HE
nmeeT 6oNbLIOro CMbICIA, UCKMOYEHME COCTABIIAOT TC Cry4Yan, kKoraa y CopTCMEHOB BO3HMKAOT Npobnemel
nyLleBapeHms, CoKkpaLLatoLme cnocobHOCTb NornowaTe NPOAYKTHl NUTaHUA 1 pacTBopbl. CMOPTCMEHBI Takke
onacaroTcsl, YTO peCUHTE3 IMuKoreHa He bygeTt nogaepXxmuBatbcs B HOHHoe Bpemsi. OHaKO 3TO MOXHO
KoMneHcupoBaTb NpuHaTrem okoro 200 r yrneesoaoB nepepn cHom (konnyectso — 200 r — onpeenseTcs,
ncxogs U3 CKOpOCTUM pacluenneHms 25 r B 4ac 1 8-4acoBoro cHa). To MOXeT ObiTb obecneyeHo 1 nuTpom 20-
MPOLIEHTHOIO CMOPTMBHOIO HanuTKa, Un eLe INyylle — codeTaHMeM OBYX HanUTKOB.

CnopTcMeHbl Takke N6AT ynoTpebnsiTb pacTBOPLI COmner nocrne 06e3BoXNBaOLLNX TPEHNPOBOK, CHUTAs, YTO
BOCCTaHOBIeHne BogHoro 6anaHca 6yaet 6onee NonHbIM Npy BHYTPMBEHHOM BBEAEHWUN PACTBOPOB, HEXENN
npu nx npyeme nepopanbHo. OgHako HeJaBHO NPOBEAEHHOE UCCNegoBaHME 0OHaPYXMIO, YTO NepoparbHbIf
npueM pacTBOPOB B TEYEHME 2-4aCOBOro BOCCTAHOBUTENBHOIO nepuoga nocne o6e3BoXxmBaroLLiel TPEHNPOBKU
Ha ape NMPUBEN K CHWKEHMIO XaXabl M YPOBHSA HanpshXeHusl BO BPEMSs MOCNEAYIOLWEN TPEHUPOBKM MO
CPaBHEHUIO C pe3ynbTaTammn BHYTPMBEHHOIO BBEAEHUS TOTO Xe KonmMdecTBa pacTBopa. Boobasok, TemnepaTypa
Tena, ypoBeHb NOTOOTAENEHUS U KAYECTBO CMOPTUBHOIO BbICTYMNEHUSI ObINM OAMHAKOBLI B 060UX UCTbITAHUSAX.
Mpurem XnakocTn MOXeT NPUBECTU K BbICTPOW 1 NOMHOM NOCNETPEHNPOBOYHONM pervapataumm (BOCCTaHOBINEHMIO
6anaHca Boabl). N XoTs1 BHYTPMBEHHbIE BNMBAHWSA KaXKYTCA YEM-TO 3K30TUYHbLIM, OHU TPeOYIOT MegMUUHCKOro
BMeLLaTENbCTBA, SABNATCA 6onee 4OPOrocToAWMMM NO CPAaBHEHWUIO C MPOLIECCOM MULLEBAPEHMS U
OrpaHM4MBaloT ABWXKEHUSA B NEPUO 3acbiNaHus.

Bonpoc. CunTaeTcs, YTO HEKOTOPbLIE LLEMNOYHbLIE HAMUTKN CNOCODOCTBYHOT COKPALLIEHUIO KUCITOTHOW Harpy3ku
Ha OpraHnM3m BO BPEMSI MIHTEHCUBHOW TPEHUPOBKU, HANMPUMeEpP, MUHEparnbHasa Boa U CNOPTUBHbIE HAMMUTKM.
OpHako aTK NpoayKThl cogepXXaT MUHUManNbHOE KonuyecTBo Oydepa. MoaTeepXxaaroTcs N yNoMsiHYTble
CBOWNCTBA 3TUX HANUTKOB?
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OTtBeT pokTopa MpuHxadcpd.

OTn yTBEpKAEeHUS OWMBOYHbI 1 e[Ba N OCHOBaHbI Ha pearbHbIX AaHHbIX. MiccnegosaHus,
OEMOHCTPUpYIoLLME BIIMSHME NpUeMa LLENOYHbIX 3KBMBANEHTOB (KaTMOHbI LLENOYHbIX MEeTanoB) npu
TPEHUpOBKax, NpoBOANNUCH B npeaenax 1 r gobasku. Hanpumep, 0,3 r GukapboHaTa HaTpusA Ha Kunorpamm
mMaccol Tena (21 r npu Bece Tena 70 kr) nornowanucb NpudnunanTensHo 3a 3 Yaca 4O TPEHUPOBKKU. JTa 4033, Kak
nokKasblBalOT HEOOHOKPATHbIE OMbIThl, MPON3BOANT 3HAYUTENbHbIE MEPEMEHbI B NPEATPEHNPOBOYHOM KNCMOTHO-
LLIeNOYHOM paBHOBECUM M B MPOLIECCE HAKOMNMEeHUs nakTaTa B KpoBW nocne TpeHupoBku. Cnegyet Takke
OTMETUTb, YTO UCCNEeAOBaHUA, N3yyatoLine BNnsHUe npmema LenoYHbIX 9KBMBaNeHTOB Ha KavyecTBo
BbICTYMMEHUS U TPEHNPOBKN, HOCAT HEOAHO3HAYHbIN XapakTep, AEMOHCTPUPYS 3HAYUTENbHbIE Pa3nMyung B
COCTOSIHUUN KMCITOTHO-LLENOYHOro paBHOBeCUSl. ATO ABNAETCH pe3yrnbTaToOM TOro, YTO NPUEM LLLEMOYHbIX
3KBMBANEHTOB He BCeraa CBs3aH C yrny4lleHneMm KayecTBa TPEHUPOBKMU.

Bonpoc. B nocnegHee Bpemsi cuntaeTcs, 4To ynoTpebneHume konoctpyma (colostrum) sisnsietca
3(PPEKTUBHBIM CPEACTBOM A1 YNyYLIEHWS TPEHNPOBOYHbIX afanTalMOHHbIX MEXaHN3MOB, YTO CBA3aHO C
BbICOKMM COAEpKaHueM KOrnocTpyma B paktopax pocta. UTo Takoe KONoCTpyM, U eCTb N AaHHbIE O Nofb3e
ynoTpebneHuns nuweBbix 4O6aBOK C KOFTOCTPYMOM ?

OTtBeT pokTopa Kansepa.

lNepBOE MONOKO NOCNe pogoB Ha3blBAETCA KONTIOCTPYMOM MMM MOMO3NMBOM. KONOCTpymM cogepXXuT Lenbin
CMEKTP MOSHOLEHHbIX BMOaKTMBHBIX NENTUAO0B, PAKTOPOB POCTa U MMMYHOrNo6ynmMHoB. B cnopTuBHon
MeauLMHE CYLLECTBYET rmnoTesa, No KOTOPOW KONIOCTPYM MOXET CrnocobCTBOBaTb NPEAOTBPALLEHMIO MbILLEYHbIX
NOBPEXAEHUIN UK YCKOPATb BOCCTaHOBMNEHNE (CMHTE3 NPOTEMHOB) NOCIE OYEeHb HAMPSHPKEHHOW TPEHUPOBKMN.
[eicTBUTENbHO, HA NPUMEPE HOBOPOXAEHHbIX XMBOTHbIX ObINO NOKa3aHo, YTO KONOCTPYM OKa3biBaeT
NO3UTUBHOE BO3AENCTBME HWN DEMKOBLIN CUHTE3 CKENETHBLIX MbILLL,, YBEMMYMBAET KOHLEHTPALMIO [NINKOTEHOM
NneyYeHn N CHXaeT codepxaHne kopTuaona (Katabonnyeckuii ropMoH) 1 nnasme kposu. bannapg n ®peHcuc
ybeauTensHO gokasanwu, YTo KOnocTpyM obnagaet aHabonMyeckum BO3AENCTBMEM Ha pa3BMBaloLLNECH
MbILLIEYHbIE KINETKM in vitro, M oTnunyme ot aHabonuyeckmx ctepomaoB. CoBceM He4ABHO Mbl MPOMENN OBOVHOE
nepeKkpecTHoe nccrnegoBaHve ¢ nnauebo, B KOTOPOM 6eryHbl AOmKHbI Bbinv NPOBOANTL TPEHNPOBKM B CBOU
GraronpuATHbIE AHWU. YYeHble He OOHaPYKUNN Kaknx-mmbo NO3NTMBHBIX BO3AENCTBMI KONOCTPYMa Ha
pe3ynbTathl 6era, Bpems BOCCTAaHOBIEHWS UMW MapamMeTpbl MbILLEYHOW YCTanocTu (T. €. MblLEYHbIX PepMEHTOB
1 npoTenHoB). Takum 06pasoM, Hay4HbIX AaHHbIX O NOMb3€e KONOCTPyMa A CMOPTCMEHOB HET.

Bonpoc. B nocnegHee Bpems CopTCMeHam pekoMeHAyeTCs OMNOMHUTENbHbIA NPUeM aMUHOKUCTOThI
rnioTamMuHa Kak cpeicTBa, YKpennsaoLero UMMYHHYIO CUCTEMY. 3TO AOMKHO NPUBECTU K CHUXEHMUIO NPOCTYAHbIX
3aboneBaHnit 1 nHdeKLMI. MogkpenneHa nu Takas pekoMeHaaunst Hay4YHbIMW AaHHBbIMK ?

OTBeT npodeccopa BareHmakepca.

MHTEHCMBHOCTb CUHTE3a B MbILLLAX F0TaMyHa BbILLE, YeM Kakon-nnmbo Apyron ammMHOKUCIOTHI. 3HaveHne
TaKoro BbICOKOrO YPOBHS NPOAYLMPOBaHUSA rNi0TaMUHA BO3MOXHO 3aKMNio4aeTcs B ponu rnioTamMmmuHa B Apyrux
opraHax, Kak cpecTBa NUTaHWUs KNeToK MMMYHHON CUCTEMbI, KNETOK CIIM3NCTON 060M0YKM KULIEYHMKA, Kak
npegwecTBEHHNKa CMHTe3a MOYEBMHbI U y4acTHMKa BUoCKMHTEe3a NypuHOB. H13kuin ypoBeHb KOHLEHTPaLUn
rmioTaMMHa B MbllILAax 1 nrna3me HabngaeTcs y nauneHToB nNpy CENTUYECKOM COCTOSIHUM U TpaBmax,
COCTOSIHMSX, MPU KOTOPbIX NPOMCXOANT aTpodusi CAM3UCTON, NoTeps MYHKUMM KnweyHoro 6apbepa
(6akTepunanbHasa TpaHcnokaums) n ocriabneHme oTBETHON UMMYHHOW peakuun. XoTsl CBA3b MeXAY CHKEHNEM
KOHUEHTpauun rmnioTaMmmHa u notepemn atux PyHKUUn He Gbina NoNHOCTLIO MCCNeaoBaHa B Xo4e 3KCNepuMeHTa,
MOXHO npeanonaratb, YTO Takasi B3aMMOCBS3b HOCUT BpEMEHHbIN xapakTep. Bo Bpemsi TpeHUpoBku
KOHLUEHTpauusi rMioTaMyHa B Niia3mMe MOXET NOBbILATLCS, CHMKATLCA UMW OCTaBaTbCcs 6€3 3MeHeHWI, B
3aBMCUMOCTU OT UHTEHCUBHOCTU U ANUTENBHOCTU TPEHNPOBKN. OQHAKO NOBbILLEHHbIA YPOBEHb MioTaMyHa B
nnasmMe HabngaeTcs B TEYEHNE HECKOITbKMX YaCOB MOCIE MHTEHCMBHOW TPEHNPOBKN. CaMbll HU3KNIA YPOBEHb
KOHUEeHTpauun HabnogaeTcst NpubnmManTenbHO Yepes 2 Yaca nocrie TpeHpoBkK. bonee 7 yacos TpebyeTca ans
BO3BpAaLLEeHNs YPOBHS KOHLEHTpaLumm rmioTaMuHa 40 NPeaTPeHNPOBOYHOIO YPOBHSA B COCTOSIHUM nokos. MNappw-
BunnuHrc n gp. Habnoganu CHWKeHne ypoBHSA KOHLEHTpauun rmoTammnHa nnasmel y 40 cnopTCcMeHoB
MeXOyHapOAHOro Kracca ¢ AuarHo30M NepeTpeHnpoOBaHHOCTY MO CPABHEHUIO C 3TUM >Xe YPOBHEM Y 36
CMOPTCMEHOB KOHTPOJSIbHOW rPynnbl.

CyLecTByeT MHEHMe, YTO Yy CMOPTCMEHOB MOCHE ANUTENBHOW 1 HANPSXKEHHON TPEHNPOBKN HYacTO BO3HUKAKOT
BMPYCHO-MHEKLUNOHHbIE 3aboneBaHns BEPXHUX ObIXaTeNbHbIX NyTEN. Y nepeTpeHnpOBaHHbIX CMOPTCMEHOB
HabngaTCcsa 3Ha4YMTENbHbIE NOBPEXAEHUS UMMYHHO CUCTEMBI, YTO AEeNaeT ux eLle 6onee NoABEPKEHHBIMM
nHpekuun. Mappu-bunnunHrce ¢ coTpyaHnkamm npeanosioxkunm, YTo CHUXKEHUE YPOBHS rMioTaMnHa B nnasme
nocre UHTEHCUBHON TPEHUPOBKN CO3aeT BPEMEHHbIV Nepuop «OTKPbITOrO OKHa», B TeYEHME KOTOPOro
cnopTcMeHbl 6onblue 06bIYHOro NoABEPKEHBI BUPYCHOM UHMDEKLIMN.

KacTten v gp. 4aBanu JONONMHUTENbHBIN FoTaMyH Unu nnauebo cpasy nocne TPEHMPOBKU 1 CNYCTS ABa Yaca
CcrnopTCMeHaM, y4acTBOBaBLUUM B MapadpoHe nnu ynbTpa-mapadoHe 1 umeBLIMM Bonee HU3KNA YpOBEHb
BMPYCHbIX 3aboneBaHuin B rMiOTaMMHOBON rpymnne, B Te4eHne Hegenum nocne 3abera. YpoBeHb MHEKL MK
onpeaensanca nyteM onpocHuka. Bce cumntomel, 3adduMKCMPOBaHHbIE Y4aCTHMKaMy UCCNeaoBaHMs B CNOBaXx:
«MpocTyaa», «Kawenb», «6onb B ropne», «MHM03HUNS» 1 Habnogaswmnecs B TedeHne Hegenu nocne 3abera
UNn TPEHMPOBKK, paccMaTpMBanmCb Kak nposineHve nHdekumm. MNMpexae yem caenaTb BbIBOA O TOM, YTO
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CHWKEHME YPOBHSI KOHLEHTPaLMK IMOTaMyHa B Nfia3Me CBSA3aHO C NOBPEXAEHUSMU UMMYHHON CUCTEMBI Y
nepeTpeHNPOBaHHbIX CMOPTCMEHOB B NEPUOS NOCIie UHTEHCUBHOM TPEHNPOBKU, N YTO MMIOTaMUHOBLIE JOOaBKM
CHWXKaIOT YPOBEHb MH(PEKLMOHHbIX 3abonesaHnii, Heob6xoamMmMo pacnonarate 6onee CONMAHBIMY U1
0OBEKTMBHBIMU JaHHBIMW, MOAKPENNEHHbIMM Bonee oyHAaMeHTanbHbIMU NCCNEAOBAaHUAMU UMMYHHOMN
CUCTEMBI.

Bonpoc. Bce GonbLuel NonynsipHOCTLIO MOMb3YOTCS «HANMUTKM HOBOFO BEKa», OHU Xe «[u3aiHepcKkne
HanUTKN», UK «NPOAYKTbI MO3ra». ATWU HAMUTKM copepXaT OTHOCUTENBHO GonbLUyo 03y KodeuHa, TaypuHa u
MIOKOPOHONaKToHa. CUMTaeTest, YTO 3TN HAaNUTKK yny4iiaoT paboTy Mo3ra 1 U3NYeCcKyo akTUBHOCTb.
PekomeHOOHaHbI 1M OHM cnopTCMeHam ?

OTtBeT Npocheccopa ®. BpayHca.

OTn HanWTKM 06ragatoT AOCTAaTOYHO BbICOKUM coaepKaHuem kodenHa v yrneBogoB. BonblWMHCTBO M3 HMX
COAEPXUT BbICOKUI YPOBEHb aMUHOKUCHOTLI (TUYPUHA) Y APYrnX BELLECTB, TaKUX KaK rMIOKOPOHOMAKTOH.
M3BeCTHO, YTO KOherH ynydlaeT ABUraTenNbHYH aKTUBHOCTb B A03ax 3-5 MI/Kr Beca Tena, YTo paBHSAETCS
noTpebneHno ogHOro NUTpa HanuTka, cogepxatlero 320 mr/nuTtp kodeunHa. Mpu Takom ypoBHe noTpebrneHus
AONUHroBbIN Npegen (12Mr/nuTp n Mo4ve) He NpeBbileH, Kak 06 3Tom cBuaeTenbCcTBYIOT [MacmaH n gp. (1993
roa). OgHako noTpebneHune 6onbliero obbema HanuTKa C BbICOKUM cogepXaHuem KoderHa MoXeT ObITb
PVMCKOBaHHbIM A0 TEX MOp, Noka He ByaeT n3y4yeHo BNUsiHUE BbICOKUX 003 KOPenHa Ha ero ypoBeHb B MOYe.
TpeHNpOBaHHbIE CMOPTCMEHBI LOMKHbI 3HATh, YTO TaKMe HanUTKn 0CO6EHHO HE PEKOMEHAYIOTCS ANs
ynoTpebneHusi Bo Bpems TpeHnpoBku. OBbIYHO cogepXaHue yrneBodoB B 3TUX HanNUTKax v UX OCMONSPHOCTb
CIMLLKOM BbICOKM N5 TOro, 4tobbl 06ecneyuntb nx bbicTpoe ycBoeHme. [o3TOMy OHM MOTYT BbI3BaTb XKenyao4HO-
KvLlevyHoe HegoMoraHue. YTo kacaeTcs TaypuHa U rMioKOPOHONAaKTOHa, OCTaeTCs BbISCHUTb, OKa3blBaOT N 3TN
BeLLecTBa NOMNOXUTENbHbIN 3hEKT Ha ABUraTeNbHYIO aKTUBHOCTL Mntoaen. TaypuH ydyacTByeT BO MHOIMX
perynaTopHbIX YHKUUAX opraHu3mMa, cpeam KOTOPbIX — Perynsums XXUAKOro CoaepKaHus KNeTkn LeHTpanbHon
HEpPBHOWN CMCTEMBI. [TIIOKOPOHONAKTOH MPOM3BOANTCS OPraHM3MOM U ABNSETCA NOOOYHBIM MPOAYKTOM
yrneBogHoro metabonuama, urpasi BaXkHyto pornb B AeTOKCUKauun opraHMama. Hayka He pacnonaraeTt gaHHbIMM
0 TOM, YTO OparbHbIV MPUEM TTHOKOPOHOMAKTOHa 6r1aronpmMsiTHO BO3AENCTBYET Ha 300POBbLE U (PU3NYECKYHO
aKTMBHOCTb. Bo3aencTeme aTnx nueBbix 4OOABOK HA CMOPTCMEHOB HE U3Y4YEHO.

Bonpoc. PekomeHayeTe nu Bbl kakme-nmbo fobaeku Anst yryyleHns BOCCTaHOBNEHMS (PM3NYecKomn
aKTUBHOCTM ?

OTBet poktopa MakKoHenna.

BakHo ynoTpebnaTb 4oCTaTOYHOE KONMMYECTBO YIIeBOAOB M XMUAKOCTM NOCrne TPEHNPOBKM A58 TOro, YTobbl
OonTUMaribHO BOCCTAHOBUTBLCH K COPEBHOBaHUAM Ha crieyoLlmi AeHb. MakcumanbHbIn ypoBEHb pecUHTE3a
MbILLEYHOrO FMIMKOreHa AOCTUraeTcs Npu npMeme yrneBogoB CO CKOpOCTbio 25 1 B Yac (npmbnuantensHo 600 r 3a
24 vaca). Npwn Takon HopMe NoTPeBNEHNA MbILLEYHBIN TNTMKOrEeH NOSTHOCTLI0O BOCCTaHABMBaETCs
nNpmbnuanTensHo Yepes 20 YacoB. YnoTpebneHne 60nbLIMX KONIMYECTB HE YBENWUYNT YPOBEHb PECUHTE3A
rnukoreHa. OT 50 go 100 r yrneBogoB M XXUOKOCTM UMK B NIETKO pacTBOPMMOK TBepaon opme Heobxoanumo
MPUHATb, MO BO3MOXHOCTU, Cpasy Xe nocrie TPeHNpoBKW. 3agepxkka ynotpebneHns yrneBogoB Ha 2 yaca nocne
hr3n4eckon Harpy3km okasbiBaeT HE3HAYMTENBHOE BIIMAHME HA PECUHTES MNKOreHa, HO TONbKO B TOM Criyvae,
ecrnu nosxe 6bino NPMHATO BoNbLIOE KONMYECTBO YrNEBOAOB C TEM, YTOObI KOMNEHCMPOBaTb 3Ty 3a4EPXKKY.
Heobxogumo ynoTtpebneHune 6onbLiero konmyecTsa NpOAYKTOB MUTAHUS C MMMKEMUYEC-KUM NoKasaTenem ot
CpeaHero o BbICOKOro (xneb, puc, kaptodens, 3penblie 6aHaHbl, CMOPTUBHbBIE HAMUTKK), MOCKOSbKY OHU
HaJeXHeW YCKOPST PECUHTE3 MbILLIEYHOrO rMUKoreHa, YemM NpoayKTbl C FMUKEMUYECKUM UHAEKCOM OT HU3KOro
0o cpepgHero (cm. cTp. 27). Heobxoammo Takke onTMMM3NpoBaTb BO3MELLEHNE XMUAKOCTM NOCIe TPEHNPOBKM.
Konun4yecTBo 1 cocTaB NOrMOLLEHHON XMUAKOCTM BaXKHbl AN ONTUMM3auumn npoueccos pervapatauum. Ecnm
0o6blyHasi BoAa nornowaeTcsi BO BPEMSI BOCCTaHOBUTESNIBHOMO NeEpMoAa C Takon CKOPOCTLH, YTOObI
KOMMeHCUpoBaTb KONMYECTBO NOTEPSHHON XUAKOCTU (BO BPEMS TPEHUPOBKU), TO HE BCS XNOKOCTb
3agepKvBaeTcs B OpraHMame. 3TO MPoUCXoauT U3-3a TOro, YTO BOAA pPasxmKaeT KpOBb, YTO, B CBOIO ovepefb,
cTumynupyeT obpasoBaHne Mo4n. OgHaKo, ecnu K HanMTkam 4obaBneHbl 3NeKTPONnNTLI, OCODEHHO coaepalume
KaTUOHbI HaTPWS, UMK eCNy NMULLLA, BKITIOYaloLLas 3NeKTponuTbl, NPUHMMAaETCs BMeCTe C BoAowW, bonbLuas 4yactb
MOrOLLIEHHOW XMAKOCTY 3agepXvBaeTcs B opraHmame. [Insg Toro 4tobbl BOCCTAaHOBUTL BOAHLIV BanaHc nocne
Harpysku, Heob6xogmMmo ynoTpebuTb okorno 150% obbema XMAKOCTU, MOTEPSIHHOWM (B OCHOBHOM B BUAE NoTa) BO
BPEMsI TPEHUPOBKU. U npu 3TOM XnOKOCTb AOMKHA cogepxatb HaTpun. OnTuManbHoe Onsi 3a4epPXKKn BOAbI
copepxaHue HaTpus B HanuTke — 50-100 Mmonb Ha NUTp. NockonbKy pacTBop, COAeXalLluin HaTpUK B
KoHueHTpaumm 100 MMonb Ha NUTP, UMEET JOCTATOYHO CONEHbIN BKYC, B CBOE BpeMs bbina BbickazaHa MbICrb,
YTO HY>KHO MUTb pacTBOpbI, copepxatime 50 Mmonb/n cogpl. PekoMeHO0BaHO orpaHnynTb ynoTpebneHme
KodberHa 1 HaNUTKOB, coAepXXaLlux ankorosb, cpasy nocre TPEHMPOBKKU, NOCKONLKY 00a yNOMSAHYThIX BELLECTBA
MOTyT YBENUYMBATbL BbIpabOTKy MOYMN.

NPUNOXEHUE 1. NTPUMEPHbIE PALIMOHbI MMTAHUA B PA3HbLIX BUOAX CINOPTA, PASPABOTAHHBIE
BEAYLUMMU CMELUMAIIMCTAMU POCCUU (MOA PYKOBOACTBOM NPO®ECCOPA A. . NNAMNTEBA)
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Fpynna l. Buabl cnopTa Ha BBIHOCNMBOCTb

B aTy rpynny BMOoB cnopTta BXOASAT: 6er Ha CBEPXAJIMHHbIE ANCTaHLUMN, CNOPTMBHAs Xoabba, nnaBaHue, fnbbkHble
FOHKM, BEMOrOHKN Ha LLIOCCE, KOHbKM (OJTMHHbIE ANCTaHLMW), BOAHOE NMOoro, NbbkHOEe ABoebopbe, GuatnoH.

[lna cnopTCcMEHOB 3TNX BUAOB CMOPTa PEKOMEHAYIOTCS YETbIpe paumoHa:

* paumoH 1-1 — 4000 kkan,

* paumoH 1-2 — 5000 kkan,

* paumoH 1-3 — 6000 kkan,

* paumoH 1-4 — 7000 kkan.

Ha pa3nuyHbix 3Tanax NoAroTOBKN PEKOMEHAYITCH cneayroLmne paumnoHbi:

* 3Tan 6a30BON NOArOTOBKN — pauyMoH 1-3 unu paumoH 1-4;

* 9Tan npeacopeBHOBATENbHON NOAFOTOBKN — pauMoH 1-3 unm paunoH 1-4;

* COpEeBHOBATENbHbIN 3Tan — paunoH 1-3 nnu paumoH 1-4;

* BOCCTa@HOBUTEIbHbIN 3Tan — pauuoH 1-1 nnu paunoH 1-2.

Fpynna 2. CKOpOCTHO-CUOBbIE BUAbI cropTa

B aTy rpynny BXxodsT: nerkas atnetvka (CnpuHT, NPbbKKW, bapbepHbIn 6er, MHOro6opbst), KOHbKN (CPUHT),
COBpPEMEHHOE NATUOOopPbE, ’MMHACTKKa, hUrypHoe kaTaHme 1 gp.

[na cnopTCcMEHOB 3TUX BUOOB CMOPTa PEKOMEHAYIOTCS YETbIPE CYTOYHbIX paLMOoHa:

* paumnoH 11-1— 3000 kkan (rMMHacTMKa 1 UrypHoe KaTaHNe-XKeHLLMHBbI),

* paumnoH 11-2 — 4000 kkan (rMMHacTrKa U PUrypHoe KataHne-mMyxymHbl),

* paumoH 11-3 — 5000 kkan,

* paumoH 11-4 — 6000 kkan (gecATmbopbe).

Ha pa3nuyHbix 3Tanax NoAroToOBKN PEKOMEHAYITCA cneaylowmne paumoHbi:

* 3Tan 6a30BON NOArOTOBKN — pauyMoH 2-3 unu pauunoH 11-4;

* 3Tan NpeacopeBHOBATENbHOW MOATOTOBKM M OHW COPEBHOBAHMIN — paunoH I1-2 nnmn pauuoH 2-3, unu paumoH 2-
4 (pecaTubopeoe);

* 3Tan BOCCTAHOBIIEHUSA — PaLMOH 2-2 Unu paLmoH 2-3.

B nepvoa noAaroToBkM AnNst rMMHAaCTOK U PUIYPUCTOK peKoMeHayeTcs paumnoH 2-1, a Ang ruMHacToB U
uUrypmuctos — paLmoH 2-2.

Fpynna lll. CnopTuBHbLIE UrpbI

B aTy rpynny BxoasT: pytoon, 6acketbon, Bonenbon, raHabon, XokKer ¢ Wwarnbon, ¢ MS4oM, Ha TpaBe, TEHHWUC,
HaCTOMbHbIN TEHHWUC, OaAMUHTOH 1 Op.

[nsa cnopTcMeHoB 3TUX BUAOB COpPTa PEKOMEHAYIOTCS YETbIpe CYTOYHbIX paLMoHa:

* paumoH IlI-1 — 4000 kkan,

* paumoH IlI-2 — 5000 kkan,

* paumoH |11-3 — 6000 kkan,

* paumoH [11-4 — 7000 kkan.

Ha pasnuyHbix 3Tanax NoAroTOBKN PEKOMEHAYIOTCS cneayroLwme paumoHsbi:

* 3Tan 6a30BOV NOATOTOBKMN: ANSA XeHWMH — pauuoH -1 unu paumoH 111-2, ana myxumH — paumoH l11-2 nnn
pauwoH IlI-3;

* MPU 3HAYUTENbHbIX Harpy3skax — pauuoH ll1-4;

* 3Tan NpeacopeBHOBATENBHON MOATOTOBKM M COPEBHOBAHWIA: ANS XEHLWWH -- paunoH l1-1 nnn pauywon 11-2, ana
MYXXUMH — paumoH l1-2 unn paumon 111-3;

* 3Tan BOCCTAHOBIEHUSA: ANS XeHLWMH — paunoH -2, ana myxuuH - paumoH 1l1-2.

ACCOPTMMEHT NPOAYKTOB AN NPUBOOUMBIX HIDKE PaLMOHOB OOJKEH 00SLLTENB-HO COOTBETCTBOBATL
yTBepxaeHHoMy MuHagpasom n CnoptkomuteTom P®, Habopy NpoayKToB AN NUTaHMS CMOPTCMEHOB COOPHbIX
KoMaHg (cm. Tabn. 21-2).
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NMPUNOXEHMUE 2. MPUSHAKN JOBEPOKAYECTBEHHOCTU OCHOBHbIX MPOAYKTOB NMUTAHUA

Msico. CBexee MACO UMEET KPAaCHbIN LBET, XXMUP MATKUIA, YacTO OKpaLUEHHbIV B SIPKO-KpacHbIv LBeT. KOCTHbIN
MO3r 3arofHSAeT BCIo Tpyb4aTyto YacTb KOCTU, HE OTCTaeT OT KpaeB. Ha paspese MsACo NnoTHoe, ynpyroe;
obpa3ytoLascsa npn HagaBnNMBaHUM iMKa BbICTPO BbIpaBHMBAETCS. 3anax CBeXero Msica apomMaTHbIi, MACHOMW,
CBOWICTBEHHbIN AaHHOMY BUAY >XMBOTHOIO.

3aMopoXXeHHOEe MSCO UMEET POBHYO MOBEPXHOCTbL, NMOKPLITYIO MHEEM, HA KOTOPOW OT NPUKOCHOBEHNS
nanbLem oCcTaeTcs NATHO KpacHoro uBeTta. [oBepxHOCTb pa3pesa po3oBaTo-ceporo useta. XXup umeet benbii
LBET, Y FOBAAMHbI MOXeT OblTb CBETNO-XenTbiM. CyxoXunus nnoTHele, 6enoro useTa, MHoraa c cepoBaTo-
XKeNnTbIM OTTEHKOM.

OTTasBLlee MSCO MMEEeT CUIMbHO BIaXHY NOBEPXHOCTb paspesa (He MUMKyo), C Msica cTekaeT Npo3payHbii
MSICHOW COK KpacHoro ueTa. KoHCcMCTeHUMs HeanacTnyHas; obpasyloLascsa npy HagasnmBaHUM siMka He
BblpaBHMBaeTCS. 3anax xapakTepHbli A KaXKgoro Buga msca.

[obpokayeCcTBEHHOCTb MOPOXXEHOIO UMW OXMNaKAEHHOIO MSiICa MOXHO ONpeAenvThb C MOMOLLbIO NOAOIPeToro
CTanbHOro HOXa, KOTOPbIA cneayeT BBECTU U TOSILLY MSICa U 3aTEM YCTAHOBUTbL XapakTep 3anaxa MACHOro coka,
OCTaBLUEroCs na Hoxe.

CBexecTb Msica onpeaenseTcs Takke NpobHOM Bapkon — HeBOMbLLOW KyCOYeK MsAca BapsT B KacTptorne nog
KPbILLKOW 1 OnpeaenstoT 3anax BblAensaoLweocs npy Bapke napa. bynboH npu atom JomkeH ObiTb NPO3payHbIM,
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OGnecTku xupa ceTnbiMU. [NMpy 0GHaAPY>KEHMM KMCITOrO UMK THUMOCTHOIO 3anaxa MsiCO MCMNOSb30BaTh HENb3S.

KonbGacHble nsgenus. BapeHbie konbacbkl, COCUCKKN, capOerbkui AOIMKHbI MMETb YMCTYI0 CYXyto 0b6orouky, 6e3
nneceHun, NNOTHO NpuneramLLyo K dapwy. KoHcucTeHumsa Ha paspese nnoTtHas, codHasi. Okpacka dpapia
po30Basi, paBHOMEpPHas, LUBET cana 0enbiri. 3anax v BKyC U3fenuin NnpusatHble, cneunduyeckne ans Kaxgoro
copTa, 6€3 NOCTOPOHHUX NPUMECEN.

Pbiba. Y cBexen pblbbl Yellysi rnagkas, bnecrawas, nnoTHO NpureraeT K Teny, XKabpbl SSPKO-KPACHOIo Unn
PO30BOro LBETa, rnasa BbiMyknble, Npo3payHble. Msico nnoTHoe, ynpyroe, ¢ TPyAOM OTAENSEeTCst OT KOCTEW; Npw
HaxaTum nanbLEeM siMka He obpasyeTcs, a ecnu n obpasyeTcsi, To ObICTPO McyesaeT. Tywka pbibbl, OpoLLeHHasn
B Bo4y, ObicTpo TOHeT. 3anax cBeXen pblObl YNCTbIN, CNELNPUIECKUIA, HE THUITOCTHBIN.

Y MopoeHon JobpokavecTBEHHOM pbiObl Yellys NNOTHO NpuUreraeT K Teny, rnagkas, rnasa BbinyKrble Uv Ha
ypOBHe opbuT; MACO NOCne oTTaMBaHUs NIIOTHOE, HE OTCTAET OT KOCTEW, 3anax CBOMCTBEHHLIN JaHHOMY BUAY
pblObl, 6€3 NOCTOPOHHMX NPUMECEWN.

Y HecBexew pblbbl MyTHbIE, BBANUBLUMECS Nasa, Yewys 6e3 6necka, NoKpbITa MyTHOW FIMMKON CIN3bIO, XNBOT
yacTo 6bIBaeT B3AYTbIM, aHaNbHOE OTBEPCTME BbIMSAYEHO, XXabpbl XKENTOBATOroO UMK rpA3HO-CEPOro LBETA, Cyxue
UNN BNaxkHble, C BblAENIEHNEM OYPHO NaxHyLen xugkoctn 6yporo upeta. Msaco gpsabnoe, nerko otctaeT oT
KOCTen. Ha NOBEPXHOCTM YaCTO NOSIBNAIOTCS pXKaBble NATHA, BO3HMKAIOLLME NMPU OKUCIIEHUN XXNpa KUCIIOPOAOM
BO34yxa. Y BTOPUYHO 3aMOPOXEHHOW pbiObl OTMEYaeTCsl TyCKrnasi NOBEPXHOCTb, rMyOOKO BBanNvBLUMECS FMas3a,
N3MEHEHHbIN LUBET MsAca Ha pa3pe3se. Takyto pblby MCnonb30BaTh B NULLY HE pa3peLuaeTcs.

[nsa onpeneneHuss 4O6pPOKaYeCTBEHHOCTU PbiObl, 0COBEHHO 3aMOPOXXEHHON, MOXHO UCMOSb30BaTh NPoby C
HOXXOM (HarpeTbIil B KANSLLEN BOAE HOX BBOAMTCS B MbILLLY NO3a4M rOfoBbl U onpeaenseTca xapakTep 3anaxa).
MpumeHsieTcsa Takke NpobHasn Bapka (KycoK pbiObl UK BbIHYTbIE Xabpbl BapAT B HEOOMNbLUOM KONUMYeCcTBe BOAbI
N onpenensitoT xapakTep 3anaxa).

Mornoko 1 MornoYHble NPoayKTbl. CBEXEee MOMNOKO MMeET Benbli LBET CO Crierka entoBaTbiM OTTEHKOM (451s
06€e3XXNPEeHHOro Mosoka xapakTepeH 6enbii UBeT co criabo-cMHeBaTbIM OTTEHKOM), 3anax WU BKYC NPUSTHbIN,
cnerka cnagkoatbii. [JoGpoka4yecTBEHHOE MOJIOKO HE JOMMKHO MMETb 0cazkKa, MOCTOPOHHUX NPUMECEN,
HECBOWCTBEHHbIX NMPUBKYCOB U 3anaxoB.

TBopor nmeeT 6enbi Unn cnabo-XenTbin LBET, PaBHOMEPHbIN MO BCEV Macce, OOHOPOOHYH HEXHYHO
KOHCUCTEHLMIO, BKYC M 3anax KMCITOMOMOYHbIe, 6€3 MOCTOPOHHMX MPMBKYCOB U 3aMaxoB.

CmeTaHa gormkHa MMeTb ryCTYH0 OOHOPOOHYH KOHCUCTEHUMI0, 6e3 KpynMHOK 6enka 1 xupa, uBeT 6enbii unm
cnabo-XenTbli, BKYC 1 3anax CBEXEero NpPoAyKTa, KUCMOTHOCTbL HebornbLuasi.

CnnBo4Hoe macno umeeT 6enbin NNy cBeTNO-XeNThIN LBET, paBHOMEPHLIN MO BCEN Macce, YNCTbIN
XapaKTepHbIN 3anax u BKyc, 63 NOCTOPOHHNX Npumecei. [Npn Hann4mMm Ha NOBEPXHOCTW Macna >enToro crnos,
npencraensioLero cobow NPoayKTbl OKUCIIEHWS XUpa, ero cnegyet nepeq ynotrpedneHnem macna cHMcTuThb.
CunLLIEHHDBI Cro Macna B NULLY He FTOAUTCSA, AaXe B Cllydae ero Tepmmyeckorn o6paboTku.

Anua. B nutaHum paspeluaeTcst UCnonb3oBaTh TONBKO KypuHble aiLa. Micnonb3oBaHue sivy, BO4OMNaBakoLLEN
NTWLUbI 3anpeLaeTcs, Tak kak OHM YacTo GbIBaOT MHMLMPOBaAHbLI BO3OYOUTENAMM KULLIEYHBIX MHAEKLNIA.

CBexecCTb AuL, yCTaHaBNMBAETCS MYyTEM NPOCBEYMBAHMS MX Yepe3 OBOCKOM UMK MPOCMOTPOM Ha CBETY vepe3
KapTOHHYI0 TpybKy. MOXHO Mcnonb3oBaTh U Takow CNOCOD, Kak NorpyxeHve anua B pacteop conm (20 r conu Ha
1 n Boabl). Mpun aTOM cBEXME ANLA B paCTBOPE CONMM TOHYT, @ YCOXLIME, ANUTENBbHO XPaHSALLMECS BCMIIbIBAIOT.
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E 1K)

Eln

Eliz
E03
El(4
ElG7
El10
Ell0
Eix2
El124
E118
E12%
ElL3
E¥iz2
E133
E140}
E14]

_ _Hn'umhr ey
!

Koypryneinn (CURCUMING)
{13 Kypeovatnng { Curcumin)
Harypassinih kpacurean s Curcum longa HPYIHX RLOR
{id) Typueepue (Tunmerich,
[Hopoamont Kopiichin KypEyMM, HATHMRACMOTS TAKXE
TYPACHE
Putispnanmime { RIBOFLAVINS |
(i) PerGonfuaesin (Riboflavin)
{ii) Harpiehas eomm prboduanim-5-dgocdara {Ribollavin-
5. phosphate sodiom)

Taprpasi  TARTRAZINE)

Aspearer, Aakannn (ALKANET)

Aot xsigonaronsi (QUINOLINE YELLOW)
Hearmi 26 (YELLOW 2G)

Ao st scoumeannii mars (SUNSET YELLOW FCF)
Kapumnu ({CARMINES)

AcopyGin, Kapavamn (AZORUBINE)

Moweo 4K, Tyionsth 4K (PONCEAUAR)
Kpacirah 20 (KELD 20G)

Kpacioait svpponareasisi AC (ALLURA RED AC)
Crarnelt naTenropatisii V (PATENT BLUE V)
Higroxapaen (INDIGOTINE)

Cwnaih Gectmupeit FCF (BRILLIANT BLUE FCF}
Moaopoduue (CHLOROPHYLL)

Memme xosivrekens xinpodilioe (COPPER CHLOROPHYLLS)
(i} Xropouuu mosiicke sl (Chlorophyll copper complex)

Tenmo, }0 ek GriTeyn

)

KPaeHTC/

KEaciIci

KR HIT L
EP3CHTENL
KPICHTEL
KpacHI¢/ L
KFECHTE] 1
KPRCITTC I
KCH T
RRCITECIT
EpacHTCIR
RPB’L' HTCARL
KpacHTe,
KA HTCNL
KPACHTEAL
KPACHTE N
L9 U g Rl
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(i) Micamonn: KoMiUIesea Xaupoafsiilinila IERTpHe R 11 KATHeRas
coym { Chiogophyllin copper complex, sodivm amd potassium
salls]

El4} Jencuwin S (GREEN 5)
El43 3cncumi nposcnsit FCF (FAST GREEN FCF:
E150 Caxapernain kovep [ irpocioi (CARAMEL [~ Plain)

E150 Caxapimly goacp [1, 100y s i i suicnmmecyogfumiodis
rexonik (CARAMEL 11 - Cavstic sulphiie process)

ElSle Caxapiinoit soacp L momvacimai 1o sammmmmois TeximoiorHy
{CARAMEL U - Ammonia process)

E150d Caxapusit kodcp IV, 1roinrresnisti i sassiuaenim- ey anaprinite
rexnonorin (CARAMEL IV — Ammeonia-sulphite)

E151 Yepmwi Greecrammis PN (BRILLIANT BLACK PN)
E132 ¥roue (CARBON BLACK (hivdrnoscarbon))

EL133 ¥Yiom pacrimreavimil (VEGETABLE CARBON)
E13F Kopwuicenit HT (BROWN HT)

E 1t Kaporim (CAROTENES)
{1} Gera- Kapomis cinmenimieckiii (Bea-carotens synthetic)
{5} FcTparTid wwrypauin iy kaparmos (NATURAL
EXTRALCTS)

E 60 Bxcipasna aremro (ANNATO EXTHRACTS)

El6le Macuscqoms naupiest { PAPRIEA OLEORESING)

E LG Sleogmng { LYCOPENE)D

Elde Boerm-anosapornuonadi wiseng {BETA-APO-CAROTENAL)

E1600 Beva-amo-8-xapormnomoil KNCmh sicyisiomm i s o1
wpmipat ( BETA-APO-R-CAROTENOIC ACIL, METHYL OR
ETHYL ESTER)

El6la @oanoscaniig ( FLAVOXANTHIN
E161h Mowenn (LUTEIN)

Eldle Kpnimokeanmm (KRYPTOXANTHIN)
Elold Pybuxcamun (RUBIXANTHIN)
El6le Buovorearri ( VIOLOXANTIHING
El&lT Puroxcanna: { RHODOXANTHIN)
Elblg Kanrakcanmn (CANTHAXANTHING
Ela? Kpacimit cncxomanait (BEET RED)

E163  Aamrommaim (ANTHOCYANIN)
(i) Anrvodpeaina CAnthocyamins}
L) Decrpakt w3 kousniL suorpas, Snokpacire {Grape skin
eXinEetp
(L Freerger M3 aepion caepmand § Blackcurrant extract)

EIT ¥eacswewee contl gannind (CALCIUM CARBONATES)

EICHTENE
EPdCHT el
EuLCHT e
EPaCHIENL

KPidCHTE

KCHTCth

EpaCHTCAL
KPHTe b
KPECie ik
BoPikCRITC
KPacC/

RPaciile T
KpacHiit
KpacHIcIh
KPNICHITE R
Xpacurc/ik

KAk
Kpciwrem
KpacHren
KpcHTICIL
KPaCIre) ik
KPHCHTE N
KR it
KPAcITCih
KTl

||l.'||'il.'|'l5l.ll:l'\ll.'l [TTRIE S F
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EITE
E172

F1%1

Eik2
E2DD)
E2H
E202
E2013
EXF

END
E2N1
E212
E213
EXl4
EXS

E2i6

E2lE

E219

E2Al

EX1

Exx

E213

!

15 Baemin vines e it { Caleium carbonaie s
L} Eaisaiain v cekne nakt kneai
{ Cadeium hydrogen carbenale)

Tirana mssoscewn {TITANIUM DIOXIDE)
Oacrenn wesesa (JRON OXIDES)
{10 Weneaa (2 33 osesn wepndi {Tron oxide. black)

(i) oo (+3) okcsga kpacuadi {Lron oxide, red)
(usbReibean (F3 oresn wearsi (Tron axide, vellow)

Tansomed 1ormnenate [ TANMNING, FOOD GRADE)

Opeciur, Open (ORCHIL)

Copimoran saweiora (SORBIC ACTDY)
Capdar mampan (SODIUM SORBATE)
f_‘upﬁ"‘uu semind [POTASSIUM SOQORBATEY
Cophay kanermmn {CALCIUM SORBATE

thipit- THAPGRCHOE I ORI KICC KT FCEr s it siwip
(HEPTYL p-HYDROXYBENZOATE)

Fefizoitean xnenma { BENZOIC ACID

Beii sonnt THIVFHTA (SODIUM BENZOATES
Boraoer kanmy {POTASSIUM BENZOATE)
Beynoar kvnamsa (CALCIUM BENZOATE)

naa- TrurposcrBenzofinodi Kncon snenmi mpap
(ETHYL p- HYDROXYBENZOATE)

Timpin- |'||:£u|c|;wﬁtumli:mi! ERICIOTLL ST I EOT0 DO P (AT R
couri { SODTUM ETHYL p-HYDROXYREN ZOATE)

vrapa- Ui poke e el KMEIoTs porUrssti =hup

{FROPYL p- HYDROXYBENZOATE"

napa- FporcnBel oI H KRCATR Jpol OB s
warpiesad conk (SODTUM PROPYL p-HYDROXYBENZOATE)

weia - CHAPORCHGET3H IO BACICTI SeTw e s 3 p
(METHYL p-HYDROXYBENZOATE)

anapean- F v poscidGeeti 3ok obk KIS/ HETI MCTHAOBONS Shatpi HETPHe RIS
o (SODIUM METHYL p- HYDROXYBENZOATE)

Cepr prokcia (SULPHUR DIOXIDE)

Covmpapast warpya (SODITUM SULFHITE)

Tapocysadney marpms (SO0 UM HYDROGEN SULPHITE)

Mn (EL v i T (SODIUM METABISULPHITE)

'
i

ACGARKS, JIPCIBICTIY KIS
eACAHBRIEH Y
KUK A, cTaDIemaRTop

KpacHTih
KPS MTEMh

KPECHTEN ., MY IRIETOR,
CcTalILERITON

Kpac HTCHE
KHICCPRIAT
KOMECCPRANT
Kuicepraly
KUHICCPIaRET
KOHCCpRanT

RENICCpERaNT
KOHECCPERIT
HOICCpRAHT
KOUCCPBAILT

EONICCPRaleT
EOHCT friin
KONTCCEaleT

KOHCCRBT

KOHICCRBAHT
LRSS HT

KollcEpRrant,
A THOK LT L

KAHECCPRANT,
ANTHOKICHTEN

KOMMCEHRANT.
ANTHOKWCAHTE

KA eprnasiT,
ANTHOKMETHTE T,
UTHEMBAKMIMA AFCHT
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Bl

EX25

EX26

E227

Ed28

E230
E231
EX32

E233
Eiy
El35
E236
E23%
Ells
E234
EX41
E242
E24%

E230

EZ51

E252

E250

E261

Ede2

EX63

I

Thipocyanehus kama (POT ."'!.5;“.- W ."-1IE'I'I'|.|!-I:'LU[.I’H.1TF_I
Cvoapirr gaom { POTASSIUM SULPHITEY

Cvomd]m gnmama { CALCIUM SULPHITE)
Tuppocyomdgmr xamena {CALCIUM HYDROGEMN SULPHITE)
Baievmadstr K ¢ POTASSIUM BISULPHITE)

Awvhermsen i DITPHENYL)
apro-Demunpenon {(o- PHENYLPHENOL)

'i'l|'l'ltl-¢('ll'l|.'bt!k.‘lli WEL BATPHCEA] COlkh

(S0DIUM o-PHENYLPHEMNGL)

Tuabcivimwn { THIABENDAZOLE

Hygzom { MISING

[Mussapmns, Harassop iPIMARICIN, NATAMYCING
Mypanssiman kiecaora {FORMIC ACEHD

Doz warpies (SODIUM FORMATE)

Q'?L!]'lmu:l 1 kansipn COALCIUM FORMATES
Feweaservncirerpasn (HEXAMETHYLENE TETRAMINE}
Mnaukonaa carcvna (GUM GUATACUM)

Mseermn ansapdienear {DIMETHYL DICARBONATEY
Hurpor x| POTASSIUM NITRITES

Huwrpur tarpua (3O00TUM NITRITE)

Hurpar narpus {(SODIUM NMITRATE)

Hirgear sasiia ( POTASSIUM NITRATE)Y

¥reyenay saeiora seasias (ACETIC ACID GLACLAL)Y

Mrerard kaned (FOTASSIUM ACETATES)
(1) Ancrat kanma ( Polassium acelale)

i) Masanierar eammn o Potassivm diacetaie)

Aaretane navpus (SO DIUM ACETATES)
{10 wnerar papas Sodiom secistc)

() Mvesvrevar warpis { Sodium Jdiacetate)

Agperar kalinliuy (CALCTUM ACETATES)

2
ROEICC VT,
ANTHOEWLIHTCAL

KOl CFMT .
ANTTHOKHSITHTE AL

EORCCpEa i,
HHTHOE S EHTC |

ERIECRPALINT,
ATTTHE K HCIHTE L

RKONICEPUsalT,
ATTHOEHC TR

KOBICE [T
KRR =

LERLLINA L

KOHCCRIET
EOHCepralr
KORCe s
BONCC P
KOICT sk
EAHICCPRanT
RAHIECEaln
RAOITCEriER
PR LT

BOUCEpalT,
1||"|'| KCLTUp OKpriavKH
ROHCCPHANT.
KCATOp ORPACKH
KAOHCCTHANT,
ipukcaTop crpacki
lZ-I.!IH.'L‘r'-]HIII ]
1|H“I KERTO [ (kA K
KOee kT,
PErYAHTOR KHC R IHWCT e

KUHCCpRanT.
PErYAHTOF KHCIKITHARTH

AN IGC i,
PETYIET KHCRIT R

KEHICERRAIIT, craliiem ST,
PEVYIEETUFY KRN ST
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E2d
B85
M
EIT0

E2E0
E241
E42
E143
E290

E290
E297
E3H
£l
E302
E33E
B304
E3ns
E36

E307
EN%

E3s

El0
E3lL
E312
314
E313

E3lg
ENN?
E3E
E3I%
E32

i
LV ou i) g ETEERET T (AMMONIUM ACETATE}
Revmepeanieronan kncaoma { DEHYDROACETIC ACID}
Her B LCEAT AT s (SODIUM DEHYDROACETATE)

Mewecmmas gneoma, L-, D=1 DE- (LACTIC ACID, L-, -
amsd 13-

ot mosmna Kuemora (FROPIONTC ACTD)
TEpronnsonar garpos (SODIUM PROPIOMNATE)
Mpoaseonar smama (CALCIUM PROPIOMATE)
Mpuaisoriar sams { POTASSIUM PROPIONATE)
!-']';u:[m.m Jeret (CARBON DIOXIDE)

Ao kueora { MALIC ACTE (I3L-3)

Dy maponay weciioma {FUMARIC ACITDN
Acxkopfonas smeora (L-) (ASCORBIC ACTD (L-3b
Aceopbar swrpia (SODIUM ASCORDPATE)
Acknpbar kaunapu ( CALCIUM ASCORBATE)
Acwophar kA (POTASSIUM ASCORBATE)
Acxopbrananestiret (ASCORBYL PALMITATE)
AcxuplHicTeapa {ASCORBYL STEARATE]

Eanmcrpan caeck Tokopepopng | MIXED TOCOPHEROLS
COMCENTRATE)

AT |,|-_|:5|-T1,|n,u]u'|'n'|.ll (ALPHA-TOCOPHEROL)

Ianrua- Tokodepon cHmermmecmii (SYNTE HIC
GAMMA-TOCOPHEROL)

Dempra-Tokopepur cunrermeexint (SYNTETHIC
DELTA-TOCOPHEROL)

[powscnwosr (PROPYL GALLATE)
Oerwmrarnar {OCTYL GALLATE)
Meonerprarwmar { FODECYL GALLATE)
Muamkopas exona GUAIAC RESING

Hao-aekopbmmoas (apuropionad) KHcaoTa (ISOASCORBIC
ACID EHYTHURH[CJ\C&DH

Hao-seroplar narpis (SODILM 150ASCORBATE)
M so-ackopiar kanma { POTASSIUM [50A SCORBATE)
Haveackopdar kaasi { CALCIUM ISOASCORBATE)

rpet-Fynemaposiuon ( TERTIARY BUTYLHYDROQUINONE)

Byrwusuaporesansaon { EUTYLATE D HY DROXYAMNISOLE)

PEFYALATUN KHCTL HOCTH
Kidice |!l|'."| nr
KCTPRATIT

PENVIERTOP KHCIOTEHCTH

K| e pRasr
RN ECCPRAIN
KOUCCPRAIT
KOCEpRANT

N [IE HRCHLIITIHA
TEHIEHT RO

PRIV IRATOP KHCACTIEITH
PETYNATO R KHCOTICTH
ATAKHC T
AITHORMCTHTET
ANTHARAC T
AITTHOKACTHTEAL
ATHORHC TS
HENTHOEH T

AT MR L

HITHOEHCAHTEER

AHFTHARMCHMT T
AHTHINHCAHTTAL

ANTHOKH I TR
AITTHOKH TS
ANTHORHCTHTE W
ANTHNEHCINTL,

HANTHOEHCTHT

HHTHOKHCHHTETR
AN CANT Bl
BITHCE T,
ANTHOVKHCANT AL

| AT HOKHCIHTEh
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E321

E3x
Ein
E32s

E326

E527

E38

Eix

£330

E33l

E3x}

E333

Eln

£33

E3x6

E337

E338

E33%

!

Gymemgapokcrromyat, « Honoae {BUTYLATED
HYDROXYTOLUENE]

Mewpmmnm, dhoccharin [LECITHINS)
Anvkensep (ANOXOMER)

TMaxvar marpas (SODIUM LACTATE)
Takrar kanpg (POTASSIUM LACTATE)
Maerar gt (CALCIUM LACTATE}
Haprar asseoaris (AMMONITUM LACTATE)

D, L- Mascrar searmms ( MAGHWESIUM LACTATE (. L3

STamonmen kcnora (CITRIC ACID)

Lhpars wavpun (SODTUM CITRATES)
(i) Elvrpar pavpeay §-sascmctinii (Sodium dikydrogen citrale)

(i} Dlirrperr peoopesn 2-uoacinenees { Disodium monehedrogen citvne) |

fitly Llwrpary marpaes J-aasscnermnih { Trisodium citrie)

Lsrpares xamo (POTASSIUM CITRATES)
(1) Uprrpar kacms |-sascineiningh { Potassiuvm diydrogen ciirate)
(i) Llsrcpmr kamsn 3-sasaeieenmedii

(Tripotassium citmie)

[serperved kavmipa {CALCIUM CITRATES)

Buunvvran woecowma (TARTARIC ACID (L{+5-)

Taprpana tarpns (SODIUM TARTRATES)

(i} Taprpar iarpia L-aastesnennsil { Monosodium taromte)
{iiy Taprpar parpua 2- sascimomizi f Disodium tarirate)
Taprpara ke (POTASSIUM TARTRATES)

(1) Taprpar saaee | -samcnemnni { Mono potassivm tarate)
{ii) Tapypar sajmen 2- zanicaciinni { Dipolassiam tartralic)

Taprpar kamms= papas (POTASSIUM SODIUM TARTRATE)

ppro-Pochopian mcsora (ORTHOPHOSPHORIC ACID)

Pocdrarn marpica (SODIUM PHOSPHATES)
(i) ovpro-dectar arpaa - asscncn sk
{ Monoscdium arthophesphale

Fi

ELLSRELEI S L ]

| ATTHORHCHY Cih, SMYILERTOR
ANTHORHC I ¢

CHNEPIHCT BITHOKRCNITICIA,
RILATOYAETREN RAR I
AUCIIT, WA ATCHL

CHITCPIHCT A THOKHCTHTE A,
PEFVITOR KHCROTIOCTH

PETVLARO KMCALTILOCTH,
VIV MYRH 3 uieha

DTN TOP KIRCAOTIOCT I,
YO EIHTENE MyxH 1 xaelia

PETYAHT O BACIH TN,
VY THIHTCUL MVKR B weha

PEIHTO] KHERVTIOCTH,
ANTHOKHC WIS,
KM LIIE R COE [ AT T

PENVIHIOP KHCRITHUATH.
IRV ALUETOR, O AN T L,
KOs LI RO AT

PCTY AT KHCATIR RS FH,
CHatHLTHIETOP,
LAY [ RIT] Wk i.—rl!lH BT

PN T RHCADTIC TH,
TR IO KONCHCTCIHH,
KOMILICEEM l—lrl}lll.ﬂﬂllﬂ.:lh

[HETVTO) KMCIOTH T,
CHICPEHCT ATHORNCINT e/ e,
KOMILICK COM0Pa I0RaT et

CTADMAHINTOP,
I{L\II1I:IEKL'1.KH'1|13 WHHT O

CrAlILTOp,
KT EACE ORI R T

crafiLmarp,
KOMIECKCCODPaRnATE L,
PEIYARTOP KNCADTIOCTH,
CHHCPTHET BHTHOKHCINTCIICH
PETYAATGR KMCAOTICSTH,

SIVIIETRTEN, TEKCTYRIT O,
BoyrOY AEPRAdaK T arenr,
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E 34

E341

E342

E3

E345
EM9
E350

E351

E¥32

E333
E354
2355

T
(iid opre-ducifiat JATprEE 2- keI T

(Disesdivm vsthophosphate)
(i} opro-dsocfery parpun 3- aneme e

(Trisesdissm onlwiphosphale)

Dreifrrrd ko | POTASSIUM PHOSFHATES)
() wprromdoifat gains 1-sanemennai
{Momopotassivm orhophosphate)
[} opro-hocdaT kamsE 2-auenelii
{ Dripestassivm orthophosphasie)
(Tiiopro-doedar kams 3-sascmennni
{Tripotassium orthaphosplaate)

Procdurn kamsigwa (CALCIUM PHOSPHATES)
{1 opto-drasfar KRasiges =-sauciicmns 1]
{ Monocalciom crthophesphate)
{L1) ogrmi=chociay Ko it 2- scnicnnnri
{Diealcium orhophesphate)
o To=clioce ST KaU e THA J-3aMenie il
{Tricalcium aribophosphatch
Proederi avpommn (AMMONIUM PHOSPHATES)
{1} opru-afoefir s Lo e e
{ Monoammoguem onhophosphaie)
(i1} opro-thocdar apamina 2-samemeinesi
{ Diammaninm orthophosphiale)
Dwsharn sarng (MAGNESIUM PHOSPHATES)
(i) l';!:il"-ﬂ‘l'\“llﬂl Marund |=maeneinnmai
{ Monomagnesium omhophosphsie)
(iiF oprroecpoodsar Marima 2- 3auenicinmit
{ Drimagnesium orhophesphate)
{1l opro-fecdar santg 3= auenennnb
{ Trimagnesium orthophosphates

Livrpar saniia (MAGNESIUM CITRATE)
Manmar anseonns (AMMONIUM MALATE)
M warpHa (SODIUM MALATES)

(i) Mamar narpus 1-savememoi (Sodom hydrogen malie)
{if} Maar marpa { Sodivm makale)

Mamaris i (POTASSTUM MALATES)
(i} Masar gaova |- saxcorennedt (Potassium hyvdrogen malate
(i) Maussy kaoms { Potassium malae)

Mdanar s ke (CALCIUM MALATES)
{13 Mamsr gaostiee - soewemieg (Caleivm hydrogen malate)
{1y Masar gamrons {Caleium malae)

wera-Bwnrag kncaora { METATARTARIC ACID)
Taprpar xameaea (CALCIUM TARTRATE)
Ajimninioran knciora (ADIPIC ACID)

2

crnfisHaAT,
KA BCos TP SOy CU,

PECVLHTOP KICANTIRETH.

CTABM TP, FuyILIaTopD.

HE LAY S SRR BA T IR, 0T,
KU e KCL‘KﬁN TORNTCIN.

PEIYAATOR KHEJIOTIHCTH,
VI I TN MYEN M xacha,
CTafHI T O, OTBCTANTCS,
FORCTYPATOR, PAIPRMNIHTC,
BAROY BEP MG I K arcHT,
ACOARKA, UPCLOTTCTIVY KL Es
CHEEHNANHRY M KOs R e

ey T KHC TR,
VIIVTIIIHTCIL: AVKH 5 xehia

PETFAATOR KHGIOTHUCTH,
MOABKA, IWPCIHTCIRY I
ICHHRAIHNY W KOMEONIHER

VY AHTOR KRCHAOCTH
PEIYIATOR KRCIOTHOCTH

PEIYRH DO EMCICYTHeCT,
B TRECW T POKHBARMILED are i

PCrYIRTOR KHCAUTIEHTH
[RELYIRH IO KHC 0T Hik T H

PCIFARTOR KHCNTTINCTH
IR IHTOP B DO IR T

PELV I RTRND BRI TR REUCL
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- ; v ——a - PEN R T S —— J
E336  Aummiars sarpas (SODIUM ADIPATES) PPCIY LT KMEANITIRTH
EI57  Aummana ko (POTASSIUM ADIPATES) PEIYVASTOR KICTineTy
B350 Aummars asaoon (AMBMONIUM ADIPATES) PEIEASTON KRGS IOCTH
Ei63  Hrapuan xucwna (SUCCINIC ACIE [TV ANTOP KICAOTHOCTH
E365  dryntaparia rerrpas {SODIUM FUMARATES) PETVASTOR KBCAETIOCTH
E366  drwneapar camm (POTASSIUM FUMARATES) PErYASTOP KMCAETIOETH
EXa7 "I'f-'hl'fl]lil UhI AT | CALCIUM FU MAHATES ] PEIVAHTOR KRCTETIINETH
E36E  Dyvncaparid austonms (AMMON UM FUMARATES) PETYIETOR KHCAOTIOETH
E375  Huxoruionas kucoora | NICOTINIC ACIES cralnIaTop IIBeTa
E380 Lsrrparsd assicindn (AMMONIUM CITRATES) [PETYART O] KIRCAOTIINCTH
EIRL Llsavpnrs sstauuis-Ecicin [FETY T KT T
(FERRIC AMMONIUM CITRATE)
EXR3  Tnnnepodocdert kameps S VETHT E20h. TR0 B EATORN
(CALCIUM GLYCEROPHOSPHATE)
E3Rd  Hsonpomnvnuoparnas eseen {ISOPROPYL CITRATES) SR A, EEITCTEY KA
CHCEMRIITHEY M KORBOREINHE
EJS5  Drwneitasdircrpasctar ke ey pus (CALCTUM MO,
DISODIUM ETHYLENE-DIAMINE-TETRA-ACETATE) KOS G i,
KOMILICKC BRI Te,
E386  Srwciamaniinepaalicrar psarpiedi { DISODILUM TR T s,
ETHYLENE-DIAMINE-TETRA-ACETATE) WUONCEPRAIET, CHITEPLICT,
KM UG KCOOBPaIo AT
E387  Owcucreapui (DXYSTEARINE) T LT s,
KOMIUIcKeuoipain B 1emL
B39l dppoonas kncwma {PHYTIC ACITH ANTTHCKICAT G
E400  Avmrmionad kucroma (ALGINIC ACIEY SVETHT &, CrabiuiMzaTap
Ediv]  Aumenmay marpeg (SODIUM ALGINATE) MTYETHT Ch, Tl
E402  Avsmnniar ke { POTASSIUM ALGINATE) | EATVCTHTE,, craﬁ:||_l1'|.1'y|_'|'|,1|1
EA03  Aumarsar svona (AMMONIUM ALGINATE) | SAVCTHIEAL, cTabiumsaTop
Edld  Admnrwiiar =R NELT {CALCIUM ALGIMATE ML VETHT I, |:|a-|,111_l|||;_u||up1
HEETHOTACHTEML
E405  Tpetnyecir bk haasrgiar IATYCTHTCE, SAYILRTATCR
(PROPYLENE GLYCOL ALGINATE)
E400  Agap (AGAR) FAPVCTHTEIE, TN T,
AUV R dnCIr
EAUT  Kapparsiann s ero DaTpiserask, Kamicrin, abinoiniiiine o, HVCTHTEh, CTafmatop
pkmosan dpypreitcpan (CARRAGEENAN AND ITS MNa, K. NH, MY ERH
SALTS (INCLUDES FURCELLARAN)), areus
B4 Apafinnoraasan (ARABINOGALACTAN) SRIYCTHICI, STl T,
BeHM PV arciny
E410  Ramcan poskonoro fepema (CAROR BEAN GUM) WAYETHE G, wTaDIbd 1o
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EAlZ
413

E414
E415
EAls
E417
E418

E419

E420

E421

E422
E430
E43
E432
Ed433
E434
Ed433
E435
F4401
E442

F4dd
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f e — -l -
Oreamas wadeas (OAT GUMY ‘t JAIYCTHTCE, CrafHM=Top

Pyapoman kaneas (GUAR GUM)
Tparagany ( TRAGACANTH GLUM]

Myaosapaton (GUM ARADIC (ACACIA GUM))
Kanmanonas kaieib (XANTAN GUM)

Kapaitn wanen ( KARAYA GUM)

Tapua camenn (TARA GUM)

[emmanopas ganieth (GELLAMN GUM)

Txorey wasceh (GUM GHATTI

Copbur 1 copiurorii cupon
[SORBITOL AND SORBITOL SYRUF)

Mannmr (AMNNITOL)

Fmmeepan (GLYCEROL)

Momsoxcwsruren (B} ereapar | POLYOXYETHYLEME (8)
STEARATE)

TMrwmoxcHorinc (400 o capaT {POLYOXYETHYLENE (41)
STEARATE}

MaovntoKcwzrmicncepdina hLLIII:I.lla\-'Ilml , Tnam 30 o
(FOLYOXYETHYLENE (200 SORBITAN MOMNOLAURATE)

[Tomtescinriteenpluran sonomuiear, Tad B -
(POLYOXYETHYLEME (B0) SORBITAN MONOOLEATE)

[oiHokenarenencopdiTan Moo sanar Tl 40
(PFOLYOXYETHYLEME (400 SORBITAN MONOPALMITATE)

Mossroscsomnecopinman sowocTeapar, Tuwm G0

(POLYOXYETHYLENE (600 SORBITAN MONGETEARATE)

Mmekersruacicopbuman rppeteapan (POLYOXYETHYLENE
(201 SORBITAN TRISTEARATE)

[Mexmmnm { PECTING}

Angarontsfiee com docdrmdanossil kucmore (AMMONIUM
SALTS OF PHOSPHATIDIC ACLIN

Caxa ML ANCTHT - ||.si'1f|.'1 WpaT ISUCROSE ACETATE
[SOBUTIRATE)
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i smverwrean, crabteiarop

| Y ETHTC . craliam wTap,
| SRENIBLETOR

JANVETIEC!, CrADMI 1Top
ATYETHTENE, Craliianatop
HIVCTHITAE, CRRGHANATOR
MIFCTHTLNL, CTatUHsaTp

KAV THTE D, CTAGHIHETOR,
AOITHPYEMHHIL ArCHT

W VCTHTCA, CEADMANATOR,
LT Y KRR A12i T

MORCTACTHTE b,
Hﬂhllrﬂt‘l{tm’:‘l‘pi’l‘.‘ﬂn‘":m.
Y oY AEH I RARMIW arcnT,
| TCRCTYPATOD, SMYABIATOR

T ACTACTHTENE, A0hanKa,
RPCIATETIY RN
CHCERERARENDY B KOSEOBL Y

| MBIV NIRRT T AT,
'I ITVCTHMTE!L
R R L]
MY EIATOP
AL LT O
DMV IL TR
IAYLTATON
AR HETETOR
UL b ]
MTYCTHTED, cTalimaTop,
AP LR ATCIn

Al Il T

DMYABTRTU], CTROMAHIATOR
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o

E445  Ddpmipn rmspepuia B oaogennny sucet (GLYCEROL ESTERS FMYRLTATO, STl smop

OF WOOL RESING
Ed4d6 Cyrnpercapmi (SUCCISTEAKIN . | ST TR T i
E430 Hupodswoedara ( DIPHOSPHATES) ' |
(i Dursppornipodpocdar marpsu { Disodium diphosphate) SMYALATOP, CTADIIIATOR.
{1y Mosorwporipodecder i (Trsodiom diplosphatc) | pervieaiop KT i,
(iiry Mapoepoeden waorpes { Telmsodivm diphosphaic) b pEapnTeocm,
(ivy Demmponeponfecdrer ks {Dipoassiom diphosphaic) KOAILIERG 0 A [RISA TEN,
[V} Fll.:pwﬁucdm kaiA { Terrapoiassium diphosphate) [ RNATOVHCTHBARHILN 2TCIT

(viy Thupoepocduar kaneipos { Dicalerom diphosphate)
(wit) dureponspodsocdar kansms (Calcivm dihvdrogen

diphosphaic)
Cviil} Tlapenfrociuar sarms ( Dimagnesivm diphasphate)
E431 Tpuwedarm (TRIPHOSPHATES) b KOMIUICKCO P IBET T b,
(1} Tpud=sedpar parpus {5-samciein i) | PCryAdaTop KHCUFIoETH,
{Pemasodium iriphosphate) IEKCTYPETOP

{ii) Tpmcpocrpar Kame (5= Menelimi}
{ Pentapetassivim triphosphate)

E452 [MMoasdocdaim (POLYPHOSPHATES) SMYALTRTOP, CIRGMITIIETOD,
(i) Moypufogdur varps (Sodium polyphosphate) KOMIICRCOOD PRI DATCITS,
tiiy Moymmdwerar warms { Potsssiom dvphosphate) TCKCTYPATO,

(i) Mloymae oo vanpasi-kzumis (Sodiom calcium polyphosphate) FUHIOY JICPACH BRI AT
{1v) Meamapocgpari ks (Caleium polyvphosphates)
() TRevnschoedarsd antaoin CAmmonium poly phosphates)

E43%  bera-imncroaekerpui (BETA-CYCLODEXTEIN) crabimarng
Ed6l) Uewnwuma{CELLULOSE) SMNILLTATON, TCRCTVRITON,
{1} Hewoomoa smpokpriciavsrcesas {Microeryvstalline eellulose) | sobanka, npenmsrernyismas
(i} Hlespmmonoss n nopuiike { Powdered cellubose) CACHHBAIIITKS 1 Karsl Kom (i
E46) Menworumaioss {METHYL CELLULGSE) SREYETHTEAL, IMYBATR,
CralLIE TP
Ea462  Brwmenmywm (ETHYL CELLULOSE) AN,
CRETEY KHILEL arey
E4G) [ mapoxcaiponiunic/usgea MY CTHIC s, MY bR,
(HYDEOXYPROPYL CELLULOSE) CTRAN I TOp
E464  Trapuscniponi et rOmie s Liofia WNYCTHTC b, SN ILTRTOR,
{HYDROXYPROPYL METHYL CELLULOSE) CTHAN S TOp
E465  Merwismimevmvyios (METHYL ETHYL CELLULOSE} | saryersrers. suyAbiaTap,

CTROMIIMAET W
III'.'III'H.!-'Ipd. WYRWIC s

Ed86  KapboRcHMCTIVOLE LIKIOEL HATPHEDAA Coik BAYCTHTC R, CTAGH IHERTOD
{(SODIUM CARBOXYMETHYL CELLULOSE)

E467  SrwmmapokcssT WIIC VBN KA | omwueraTop, crabRNRIaTop,
{ETHYL HYDROXYETHYL CELLULCGSE) HATYCTHTC

E468  Kpockupameunesw{ CROSCARAMELLOSE) CTRG AP
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EA70F Coom EHPNBIN KHCHT {RICA I, KA IBTHA, IIATFHE, MarTiH,
s | asionma) {SALTS OF FATTY ACIDS ¢with base Al Ca,

M. Mg, K and \IHJJ

E4TL Mute- 0 i sep i ket (MONO- ANT
DIE-GLYCERIDES OF FATTY ACIDS)

E4720 S|apid ©MEPHITA H VECYCIIOR 1My kneaor (ACETIC
AND FATTY ACID ESTERS OF GLYCEROL)

E4720 Sddmipta mridiepiiiia i saodan1iod 0 s Kt (LACTIC
ANDI FATTY ACID ESTERS OF GLYCEROL)

E472¢ Dilsrnid Saoniniodi KIcaoTia 6 MO0 HOIHEMIC PR RHFH LK

wneiwt (CITRIC AND FATTY ACID ESTERS OF GLYCEROL)

E47 24 Saprpe sammo- 10 AHCBRLEPIIONn, BHHIE W 3PS KHEmT
(TARTARIC ACIIY ESTERS OF MONO- AND
DI-GLYCERIDES OF FATTY ACITIS)

E472¢ jmpnl podepHily L AHARSTHABMIINO W R pHBTY KHCIRT
[DIACETYLTARTARIC AND FATTY ACID ESTERS OF

GLYCEROL)

F47T Caconaimiivic i LAMLSTHIIN 5L RO, ¥RCVEII0HR MO KHPIRY
waeemot { MIXED TARTARIC, ACETIC AND FATTY ACID
ESTERS OF GLYCEKOL}

E472g mpnt son1ormnLepa o i1 ANTAPINCEE KHEAOTH
(SUCCINYLATED MONOGLYCERIDES)

EA73  Depumn caxapaian w sapiay st (SUCROSE ESTERS OF

FATTY ACIDS)

E474 Caxapormimepona (SUCROGLYCERIDES)

E4TS  Sddaaptd 1ho) (T MIC e 1 sy KH T
(POLYGLYCEROL ESTERS OF FATTY AL

EATG  Shlauped meousn e D AL 1 AR TE M i POk
puiptenons kiecnon {POLYGLYCEROL ESTERS OF
INTER-ESTERIFIED RICINOLEIC ACIDS)

E4T7  Supmpdi mpatiiasii REHEOTH 8 OEHPH Y KHCO
(PROFYLEME GLYCOL ESTERS OF FATTY ACIDS)

E478  Di]odpbt s THAHPORANINIG BHPIEN KECTOD VAR IR H
npomemmkent | LACTYLATED FATTY ACIDS ESTERS OF
GLYCEROL AND PROPYLENE GLYCOL)

E479  Teprireeoks oRMEICHITOE COCROT MBCHL L MO 1
et assenaasn aopria secnor { THERMALLY OXIDIZED
SOYTA BEAN OIL WITH MOMNO- AND DI-GLYCERIDES OF

FATTY ACIDSY

E4si Tuoscrrurcv ooy BT apHe
(CIDCTYLSODI UM SULPHOSUCCINATE)

E481 Mascrsmarm panpia (SODIUM LACTYLATES)
1) Creaponmakmoan narpua (SODIUM STEAROYE

LACTYLATE)

(i) Coreeurmaeriusar narpon{ SOTTUM OLEYL LACTYLATE)

r

FUYIATO, CTARHARIATOR,
A ne, N PCIHTCTRY K1l
CACHINBATLIRY 3 KOM KRR I

i SRWIETHTO]D, 5 = [RUTT Tap

SAVALTHTO, CTADHIN AT OP,
‘ KW TE KO P AT

SV BTN, CTAGIUTHITOR,
KOMTDCKCOO0 A B0 BTN

IMYABIAROP, CF alUTH TATLHE,
Ol I.I."IEIZ.'L'I.PGTIj]!'{I. LI e o

FNIHATOR, K1 AT L LM
| 'K{Illlljl'i!};ﬂ'ﬂﬁrlﬂ]lllm'lc.:u-

DAY ILIATOP, CTAGHINGATOp,
KON LRG0 P MIRRTCIL

MV AT, CTRBHARETON,
KO R 0T L

Y ARLTOR, CTabm ULILE A
KR ek K'.FII'IH WIRITC AR

SAIYI DI ATOR

AV TR

IRV IILIATOP

| 'JM}'.II.-I?'I“FI

H

‘ PR

i LTI TR R ]
IRIYARITOR

SIMEY TILEE TR,
FRMSIAITMH Arear

MVIILTATODN, ©F AL 44T ap
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i

E493

Ed4%4

E4%
E500

ES05
E507

E504
ES10
Esll
E5L13
ESi4
ES15
E3l6

2

Jakniath kamina (CALCTUM LACTYLATES)
Creapowwmaprpat (STEARYL TARTRATE)
Creapeummrpeay { STEARYL CITRATE)

Copiwman sonocteapat, CTI9H 60 (SORBITAN
MONOSTEARATE)

Coplivran rpucrcapar (SORBITAN TRISTEARATE)

Tan Man v, CTT3H I{SORBITAN
MONOLAURATE)

Copliran monooear. CIEIH 80 (SORBITAN MONOOLEATE)

peran Mol Asserar, CIISH 40 (SORBITAN
MONOPALMITATE)

Coplwran tpuonear, CTI3H &5 (SORRBITAN TRIOLEATE}

Kapbomars narpust {SODIUM CARBONATES)
(1) KapGowar yarpys {Sodium carbonate)
Ei]ilil,] E;:rpnnﬁmn 1EATHA {Sndl;l'l'.amt;' hydrogen carbonate)
ceh KapBolaTa i aTa
[Sodium ulquhﬁhmum?fn T

Kapbouzrm xanna {FOTASSTUM CARBONATES)
(E::}: I‘H.qm;ﬁm.ur { um e
K
{Potassium hydrogen carbonate}

Kaphotarn susomm (AMMONIUM CARBONMNATES)
(i} Kapfonar amuois (Ammoniom carbonate )
(i} TposapGaIIaT AMMOIHT

{Ammonium hydrogen carbonale)

Kapliouwars manms (MAGNESIUM CARBOMATES)
1} waritis { Magnesium carbonate)
i) m]‘nmpﬁmm AT

{Magnesivm hydrogen cirbomate)

Kapfouar xescsn (FERROUS CARBONATE)
Coomnan kcaora (HYDROCHLORIC ACIE)
Koopan kg (POTASSIUM CHLORIDE)
Hovopajt ke (CALCIUM CHLORIDE)
Mnopii asucitia (AMMONIUM CHLORIDE)
Monopii wanmn ( MAGMESIUM CHLORIDE)
Ceprian inewma (SULFHURIC ACID)
Cyaedares patpis {SODIUM SULPHATES)
Cramafurmn ks { POTASSIUM SULPHATES)
Cyaaparl kumied (CALCIUM SULPHATES)

DM YMBLATO[, DL T op
FAYIIMTCHE MYKH § xicha

IUYHBEETOR,
KO IR EE A BT

SMYIRTET ]

IMYILIETOf
SAVIRATOR

DALYIBIATU
MY

CTAGIUMIEIATOP, HMYALIATOR

PEIYIATON KACHITIICTH,
PAEpRE I, SWGABKA,
TPEILT CTRY KR
CJICEH M THEY B KoL ROy

oIy, KHEMTHOCTH,
%‘mp

PETVIBTOp KRCOTIOTTH,
PRIPLITTCE

PEVILETOR KHCAOTIGCTH,
[SELVARE RIS

sl e, IPEIETETIY OIHAR
CHEAIEANNIHD B KO KO T

R VLAY KRGO T it
[REEVILHTO KR IO T
PV B b e
CFTHEITCAL
YIVCIRDETCAL MYKH ¥ Xacha
CTREUIHTC AL
PV KHCAGTIOCTH
TV KHCAGTIOCTH
FETYILITOP KHCTOTIOOTH
YAWSEIRTCILL 8 it ikca,

Koa HOBATEIE,
CTRCPUINTE
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E3LT

E5i%
ESI%

E5M
E521

E522
E523

ES24
E525
ES26

ESIY
ESXs

E32%
EiM
E515
E536
E538
E534

El

E542

E33)

ES51

]

Cvmaprr anesmra (AMMONIUM SULPHATES)

Cyanarn sianiiid { MAGNESTUM SULFHATES)
Cyreraat seom (CUPRIC SULPHATE)

Cyapelar sonosaamea (ALUMINIUM SULPHATE)

CwndfiaT aimcnti - UATPIE, KERCIH A0 M-I THENHC
{ALUMINIUM SODIUM SULPHATE)

C\'.'LU1HI ANEDEIMITAH-KATHH, KRact bl IO KR DICRBIC

(ALUMINIUM POTASSIUM SULPHATE)

Cymphay arkn I AMMONIE, KRICIIH SR M0-EM MU S
(ALUMINIUM AMMONIUM SULPHATE)

Crnpokein darpua (SODIUM HYDROXIDE)
Funpoxenn koo { POTASSIUM HYDROXIDE)
IApokea Kamama (CALCIUM HYDEROXIDE)

T RApOEE I AMAOTMIE (AMMONIUM HY DROXIDE)
Crzpoxcin sarmor [(MAGNESTUM HYDROXIDE}

O iz { CALCTUM OXIDE])

Oxenyt mariid {MAGNESIUM OXIDE)

Mepporsamut parmis (SODIUM FERROCYANIDE)
iPpeppoinma xamis [ POTASSIUM FERROCYANIDE)
Deppoimanig g {CALCIUM FERROCYANIDE)

Troocymuar narpas ( SODAUM THIOSULPHATE)

Ammonorosdat arpia (SODIUM ALUMINIUM FHOSFHATE] -

(1) Kspcaornsti (ACIDLS}
{ii) Oopromrmodl {BASIC)

Foenih drocdsar (pocdar k) o
(BONE PHOSPHATE (essentiale Caleism phosphate, tribasic)

CrmkaTe saypes (SODIUM SILICATES)
{1} Crroncar ierped (Sodium silicate) )
(i1} Mera-Crupteat narpud (Sodium melasilicale)

Jenwenl Kpemiisn asopdhion i
(STLICOMN DIOXIDE AMORPHOUS)

| 3

YAYRRTEIR MYKH W uicha,
crafiumaTop

AFTRCIELTC Oy

fPHECATOR IBCTR,
l BOHOCBALIT

CTBCPIHTCHE
‘ CRC LT T

PETVAATOf RMCIGTIIGCTH,
CTalnIaTOp

CTEEIIR.'I]I'.‘H“"’!. OTBECTANTEN

TR KHEOTIICCTH
YT KHETHOCTH

PETVARTON KMEAOTHOCTH,
1.1I'|;'GE'|'!I_.|IIH.'.lh

PTIVAHTOP EHCROT IOCTH

PEIYIRRTO KHCIOTHOCTM,
I:'I'JEI-L'II[.!HJ'G'IF LU T ]
PRIV EUP KICACTRCTH,
VIYIITIHTCRE MYKM H 0 (4]

otanka, HPEIETCYBY KA
CRCHHIRIHN H KO EOERITHRY

TR0 R, TIPERTCTIY LA
CACAHH IR W KOMERA HHEY

MobaEra, PCALATETINY BXILAH
CITEHH ALK 1§ KOMEOBIIIHEY

MODABKA, WPEILTCTEY KRR
IR HARIIG W KOMRGDE1ME

TR &,
KOMILICKCOODRAMORITE) 0

POrVIBTTOR KHEHIT HOCTH,
MY ILTETON

SMYIBTETU],
AHANKA, PCIATCTEYIOULR
CAICHHEALIMRE W KO RO H HRE,
BTV A AT eLT
AT, TPCIETCITY oas
 CHCHINERIREY M BOM ORI

Aol A, ITREILATCTRY KAIAH
CHCAHBRHHEY B KO
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E554
Es53
E555
E558
B354
ES6d)
ES70
E574
E375

ER
E5T7
E3Th

E5T%
E580
E383
Eox
EfIl
E&22

EG23
E6i4

E625
E626

T
Coommar samana (CALCEUM SILICATE)

Cramsars siarid (MAGHNESIUM SILICATES)
(0 Couimmar siarmid (Magneswm silicate)
(0} Tpremwmnkar sanne (Magnesivm trisilicate)
[} Tanmk ( Talc)
Aunomocrnnesr warps {SODIUM ALUMINTUM SILICATE)

AdesocHiikar ki (POTASSTUM ALUMINIUM SILICATE)
Aonosrocinar kannime (CALCIUM ALUMINIUM SILICATEY
Bewvomsrr (BENTONITE)

Avgostocicnkat (ALUMINIUM SILICATE)

Crormrar wans { FOTTASSIUNM S1LICATE)

Aupinee wicnori (FATTY ACIDIS)

Caoxkomoran saera {D-) 0 GLUCONIC ACID {D-))
Froosomno-geanra jaeron {GLUCOND DELTA-LACTOME)

Diposorray sarpas (SODIUM GLUCONATE)
Ciwkomar kaom {POTASSIUM GLUCOMATE)
Tawkonar kams { CALCIUM GLUCONATE}

Cwkenar encaa (FERROUS GLUCONATE)
Fineroniar sarigs (MAGNESIUM GLUCONATE)

Aaxrar wemesa (FERROUS LACTATE)
[y ransmmmoesas geecmora (LiH- (G LUTAMIC ACID (Li+3-1)

Disvrassar parpis [=mscucnnnst (MONOSODIUM
GLUTAMATE)

Divramior g L-sasemeniei { MOMOPOTASSILIM
GLUTAMATE}
Fayramar ks (CALCIUM GLUTAMATE)

[imvrasar asseoiot 1-aaseemienarais (MONOAMMONIUM
GLUTAMATE}

Favramar wanma ( MAGNESIUM GLUTAMATE)
Mvannuiomas kieaora (G UANYLIC ACTEY

CHCERIRANENHY H KON B HES

3
Judvamscs, NPCLEHTCTAY RIIAN
ANCAIBNEEY RO EEITHEY

TIOPIEIGK =1 AT C I,
Jiiamia, DIPCIR e TRy R
CIIRAHTEAIHEY W ROR KRR L RS

JUEVERKA, I CTRY KA

JoBADKE, MPCTLETCTRVION am%
CHEAHBAINHY H KORMROH O

nofianka, EPEIEICInY RN
CICEINIIIHID H KON RO bR

Jebanka, NPCIATCTRVEAILAA
CRCEMMAINHHY B KON EETIE | RO

nolkanka, NPCIETCTRYHHLLAR
CHCEMERINEY B KON ERORRILHE

SRR, NPCITCTRY BRI
CHCAHNISANHIY B KOMECRIIHE

&1 a':l-}l.'ll[]m'l[\ MCHW,
FIHIHHIRAT T, DCHTACHT Tk

PErVIETOp KHCHGTIoETM,
PASPELITCIR

TV O KRV T,
PRSPRECUNEC T

RO LK O T
RO RSO AT

PErVILTOP KICIHOTINC T,
GTRCPAMTCAL

CTaliMIE AT R Packs

PCUYILH TOR KIECIOTHARTH,
TIECPANTCAL

crabiem s HY KRN
VOILTHTCT: BEWC 3 Aot

YCHIIHTCIL: REWCH M OO

VCMITHTCI BEWCD W apalari

WEILTRITC I DAL W AR
VUMILEITE) Il DIV 1 arORET

IR BEYCR 1 APoRATE

YWOMIIRTC L BEYCD W AkiaT
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EG27

EG2E

E62Y
BB
EA3]
Enid
ER33
E6id

E63S

E6G36
E637
Efv)
Ed41
E642
ES00

E%il

E902
ES03
ESM

S Tymptsunar narpeed 2- il ienei { DISODIUM
FGUANYLATE)

S Tyvanmaan ke 2-wascenntadi | DIPOTASS UM
F-GUANYLATE)}

5= Ivanimar saasipna (CALCIUM 3-GUANYLATE)
Hiosmmonag kieora (INOSINIC ACID)

F-Huozwiar narpiet 2-samemenini (DISODIUM §-NOSINATE)

Hunoamrat kaams (POTASSIUM INOSINATE)
3 Musooirnarr s (CALCTUM 5-INOSINATE)

5= Pudonycscorious s { CALCTUM
F-RIBONUCLEOTIDES)

5o PrbaryicneoTium warpis 2-sameimeime (DTS00 LM
F-RIBONUCLEOTIDES)

Mamron { MALTOL)
Arwmiansren{ ETHYL MALTOL)
e { GLYCINE)

L-NMefinpun (L-LEUCINE)

S rapesiopa (LY SN HYDROCHLORIDE)
Mosmaenuwomkean (POLYDIMETHYLSILOXANE)

Bock wyenmisii, Geiii v el (BEESWAX, WHITE AND
YELLOW)

Bock cocunoil (CANDELTLLA WAX)
Bosce kapaayGormil (CARMATLIBA WAX)
ek { SHELLAC)

ES05a Bascusionos saco sguicnoes { MINERAL Q1L FOCOL)

GRADE)

ES0Sh Baseann ( PETROLATUM (PETROLEUMJELLY ]

EM5e Mapadun (PETROLEUM WAX) !
|;i.:| :l.‘!nnpl.mrltwlﬂ.l.lu'luc ki pock (MICROCRYSTALLINE WAX)

ESHiG
ESH
EWR
E%G

{ii) Mapacsarorsi nock { PARAFFIN WaAX)

Benrsodivian cuoaa (BENZOTN GUM)

Bock pricomsy orpyicit ( RICE BRRATN WaAX)
Crepmanetontiit mock (SPERMACETIC WAX)
Bockonmc amp (WAX ESTERS)
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VCHITHTCIIE BEYCE W a[HIMETa
VEHAMTC/ I BEVCA M ApruMaTa

VEH/IBTCIR RKYCH B a[Risana
YEIEANTE I FKFCH W RpMIAnTa
FEHIMUC/IL REVCR W APAIETH
VLT CAE WEYVCA W APOMATA
FEHMHT O BEY A H apoala
VEILTHT CITL WRYCa M apoMara

YOHEHTCIE BEYLA H AfoMATa

VCHANTCHE REVCA B APOMATH
VCIAHTCHL BEYCD 0 aponar
MOANCITKATOR BEVCA 1
AP TH
MCHIMC M EATOR REYCH 1
APIRIATA
YEHANTC/ T BKYCA 1 APOMEATA

TEHIGTACHTER, DAY NLIETOp,
Jolanka, EpCISTCTRY KONIEH
CICAHAANME M KOALKORERHME

LIRS RATC .,
PATCITHTCIT:

VA PORATE T
TETHPORATE
TN PR T T

TR POBE TCh, PRAICITHTCNE,
ICPMCTHE

NEAMNpORITCIL, i NICIHTC R,
FCPAETHE

THAIHMENRATCHE
I MORETEND

TARSHPOERT CAlk, LEPMETHE,
JERRER EUATT TR gty

APOMATHEATOR
[RIEREETE R Db
R THPIRATCI
FiASHPOBA TS
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!

EYIT Ay gneroT merienosie >fupd (METHYL ESTERS OF
FATTY ACIDS)
E913  Jlamowna { LANGLINE)

ES20 Hanpecsan W gaqenas cons L-100cTennia i oro rgmposiopuinn
{L-CYSTEINE AN ITS HYDROCHLORIDES — SODIUM
AND POTASSIUM SALTS)

E921 Harpiensn # seumicnan conm L-1Acrni i oo THITROsU s
(L-CYSTINE ANDITS HYDROCHLORIDES = S0D1UM
AND POTASSIUM SALTS)

E92Te Asvmkapionasgl (AZODICARDONAMIDE)
E927h Kauplasog {uoncemna} (CARBAMIDE (UREA))
E%28  TMepekncs Genmwnna {BENZOYL PEROXIDE)

ES30  [lepernch xamiti (CALCIUM PEROXIDE)

Bl Doropmnropaeran (xmiaon- 1.0)
{DICHLORODIFLUOROMETHANE)

E34l Awn (NITROGEN)

Ed%43a Ryran (BUTANE)

EWib Hao-tyran (ISOBUTANE)

ES44 Mponan (PROPANE)

E%4s  Maopnerradwoporan {CHLOROPENTAFLUOROETHANE}
ESe  Orradmompisobyvran ({OCTAFLUOROCYCLORUTANE)
E950  Amecvargum kama (ACESULFAME FOTASSIUM)

E931 Acmaprav (ASPARTAME)

E952  Unsianonas KMCROTE M 0 HRTPHCIEA, KUIHCTRAH o KAR GICRLA
couth PCYCLAMIC ACID fand Na, K, Ca salis))

E95%  Hemammar (ISOMALT, ISOMALTITOL)

F954  Caxapus (nnipician, KuMeRas, Kaibijienas co/m)
(SACCHARIN fand Na, K, Ca salis))

E935  Cyrpamoss (P aiakioc mapoia)

(SUCRALOSE (TRICHLOROGALACTOSUCROSEY
EF37 Taystarmn (THAUMATINE)

E95%  Dimumppuaan (GLYCYRRHIZINE)

PR TH AT 1

(RTHR DT Rl ] =R T
VIR IECHCG MYRM M % il

VI IINERTC s RIYEH 31 XTea

FAYIINHTCN: MYEH H LRI
PRVIDITHTE, MYRH 11 X /tela

WA T MY RN B wicha,
KOnCe st

YAVUITETEs MYKH W 3ielia |

FEPOIIEUERT, XA MAreT

THIORAH CREAA VIS VIRKORKN
H XPHHCHHH, XARIarceer

pH e AT
IR AN
e ACnT
TP e
L] LRI LY |
TN ESRCTH T

ARLI IR E T LLER SR EH ERIR L R i Y
REYCR W apORLaTS

JULEUL T g g R )

NEAEIMCTHTC N, S {I.il [1H N
TR IHTCT Ry R AN

CJPCA AR B KR BT D,
VORI TN W€, EUEAR Py Bonnn i

arciy

SIGNCIRCTHTCN,

TR T

THCARCTIICAL,
FEHNMTCNL BRYCA M apabaTa

PRHICANECTHTCNL,
VORI G REKYCA M BPOMBTS

http://www kudoist.ru



74 http://www .kudoist.ru

! 2
E45%  Heorociepsamn ATHEpoxammo I TRCTHT O
{NEQHESPERIDINE DMHYDROCHALCONE)
E%is  Manmmer | MaakTHTILL CHpol § TRIACARETHTEAR,
{MALTITOL AND MALTITOL SYRUT) CraBITRAT O, DAY IR T
E96s  Jlakrur (LACTITOL) IHICIACTHTE AL, TERETYPATON
EO6T  Kewwmr (XYLITOL) I AT I,

| sy IepEH RN aren,
CralH AT, 30Y/ I E O

EP99  Axcrpast Knuaaiog (QUILLAIA EXTRACTS) T U HEPA E T
E1000) Xewmenan smcaora (CHOLIC ACID) | MY AR AT
E10] Covot m ogtprd xocnma (CHOLINE SALTS AND ESTERS) ARV ARTATON
EL 100 Aspsvraaed AM Y LASES) FIYTATEIm MYEH H XA cia
El i Mporeas (PROTEASES) P AYSIITHTE T MK B Oea,
(1) poreata | Prodease) CrAlMUTHAETOR, VORUPITTCT
{11) Tastasad { Papain) CUVEPERAIA WA W L,
il Bponenaiine {Bromclain} VOIUEHT A BKYCA B apokaTa
{ 1wy D (Ficin) |
ELI0F Tmososooxcrnass (GLUCOSE OXIDASE) ATTHOK MG T
EYI03 Hupepraxn (INVERTASES) crali AT
ENLO STmazm { LIPASES) | pCHMICAR BEYCH 1 AP
E1 1S Tisoimm (LYSOZYME) KOCC AT
E1200 Tlovmaekerpozn A u N (POLYDEXTROSES A AND N) | LTI, Vb TEIATON,
JRIVCTHICE,
ATV AEPAM BRI ArcHT,
TEHCTY paTop
E1LHI Nonsmsnsumoappaondaon { POLYVIRYLPYRROLIDONE) JAEVCTHICAE, CIA0II o,
ORI,
LHCIEpTHpYRE aven
E 1202 Flomamaaimioe B mppomIon CTATMAM LETOp 1RCTE,
(POLYVINYLPOLYPYRROLIDONE) Eriuss i asinii i
CTADH MR TOR
B4 Dexcrprinl, Kpaxyet, obpaborTanisl] Tepariocar, Dol o el CrabiH o,
(DEXTRINS, ROASTED STARCH WHITE AND YELLOW) SATYCTITE, CRRWVINIeE
E1401 Kpaxaa, obpaboraiiend il kacioroil (ACTD-TREATELD STARCH) | crabsuimsatop, 3arversieis,
CEHAYR I
E1402 Kpaxuean, odpadoranmsti nieavs LALKALINE TREATED crufarHsETaf,
STARCH) IETYCTHTENR, CHASYRIEE
E 14403 OrGemenemadi xpaxazn (BLEACHED STARCH) craliu T,
IATYCTHTEND, CRISYEHILT
E 140 Oncupereninai kpaxuan (OXTDIZED STARCH) HMYALIETOR, JATVETHTCS,
CRATYHRINCE

C1405 Ko, cOpatarral s fepsMeniTikasie HPCHLPXTAMIE
{STARCHES ENZIME-TREATED)

SAYCTHICHn
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i
E 41 Mosospaxsaspocdgar { MONOSTARCH PHOSPHATE)

E1411 Trxpaxuananouiepan somaydie (DISTARCH GLICEROL)

El412 duxpaxasanacoopar, srepidiiponalii i
TP P e T AT O0: STC U IR IR HC R
ducipopa ( DISTARCH PHOSPHATE ESTERIFIED WITH
SODIUM TRIMETAPHOSPHATE: ESTERIFIEL WITH
PHOSPHORUSOXY-CHLORIDE}

E1413 $ochariiponaiinbil fekpaxsiaidoofaT «Ciisidie

(PHOSPHATED DISTARCH PHOSPHATE)

E1414 Avermomponannsi gnepaxsauifocar scnirmiits
(ACETYLATED DISTARCH PHOSPHATE)

E14X) Aseraniosii kpaxsi, Frcpidipom i YRy 1AL
anrapepnea {STARCH ACETATE ESTERIFIED WITH ACETIC
ANHYDRIDE)

EL421 Amerariiaii Kpaxni, 2TepidiiipoRaiimmi BHTHARICTTOM
(STARCH ACETATE ESTERIFIED WITH VINYL ACETATE)

E1422 Ancriwinporanawi mespaxscascaininar (ACETYLATED
DISTARCH ADIPATE)

E1423 Anenumpomsnneit puspaxssanormsiepni (AACETYLATED
DISTARCH GLYCEROL)

EL440 Oxcunporopmponannnsil xpaxsian { HYDROXYPROPYL
STARCH)

1442 OncwnpornoispoBerr il nHepaxaafuocdar scinmdie
{HYTy ﬂx‘l‘PEﬂP‘r'i. DMSTARCH PHOSPHATE)

Eb443 OxcmipolnosipoBailingl IKPax Mo IIEpuH
(HYDROXYPROPYL DISTARCH GLYCEROL)

E1430 Supip gpasvaim W HETpHenoi o okTel ST apirei KAC T
(STARCH 50DIUM OCTENYL SUCCINATE)

EL503 Kacroponoe saemn (CASTOR OIL)
E1506 Tpasneogopar (TRIETHYL CITRATE)
E1318 Tpuaneran { TRIACETINE)

EL520 Npouseenyomeois (PRORYLENE GLYCOL)

ELS21 Mesmzrmwetrimos POLYETHY LENE GLYCOL)
ASLIHINDPUHE O WAL
;‘\lrrpu.murm:u KHCIaTa

N =l I I MO
M=y P Y T HIOTA
M= tiay pOHABCTIAPAT R
M- HAT AN

F

cralsunun L] LN
MY ST s, CHATYIRNI[ES
T TR U JATYETHIEAR

CTaB 3T L1
HIYCTHTE R, CHRTYENICC

CTAILIFIATOR,
JAIVCTHTCR, CRAMYRHICE

IMVALTHTOP, JAIVCTHIEAL

[ TRITREN | U1, 3 CTHT L

E'Iﬂﬁlni.ll'.l!'.bﬂ.'l’l.\rl, JANVCTRIC! s

eralsimL T,
TTYCTHTC O, CRETYEMIICE

CTubmim Kurap,
MRS CTHITC s, CI5H FY RURICC

MY AT, FTYCTHTCA L
CRHIVEHILCE

P TR o, Y e ren.
crafinmam CHY, Y CTHTED:

crabeLa SETL, ARIVETITE L,
CRAINWRIIICE, BN ALTA TR

na Lt K e
PR R AT

[LIRHTRELN (S ik NI LA RIRELS
RTEN

LY _,I:I.'l\llllhilh'ullllﬂi_
CREAI LRI 1
THCIRE [ Y R Se

[IRRNCRY JE T LY Rly1
AL ERY LLELHEY ]
i I HESUTHIT, DCSCTIETe s

KONCC PRI, YV iHTey
syKRH, xacha
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Barrme

Tliepeant

Murnpoknepie T

Husaermwnommaplonar (nearkope )

Aenane

Ao xnopioe

Hselpsman

KEneprgrm

Kpaci il oo gapasicam M

Kpacitreii nan xapanicos: M 2

Kpacimil am kapasicon: Me 3

Mrumnoro kopix (Acantophyllum sp.y vrnap, noonwers 105
HH'F“.“WF““‘:' e oRa R RHCTR TPHHATRHCELR OOl
ORCHi HaTpPIA

ORCHANT (OREHDTHICYKIititaT-21 )

T'Iu.-l:lmdllhl:.hmmh:llupl

[lepernen poftopoia

Mosmakcirwne

Canroxi

Crenma (Sievia rebawdiana Bortoni), nopaimos nHETses i cupon
H3 1K

Inerin
Hov o
“HTBFHHH EMCHOTE — COUIH BFTPHA, MalTHE W KLTHIWR

BEYCNIPOMATICOROT
LI T

CTHBMWETOP COMINPalicr i
ATFTHORHC T,
KOS PRI IT UL IR TR
LTI FERTER (LTS
VAYHINLEHE MYKMH, xtcha
KOHICEpRa i
AN THORHC THTC
KHECHT T,
HpAcHToIE
Kpacueim
crafiuMIsTOp
kv
KA TLITH AT O
DRIV ARLRTOP
L TR LS R AT T i arcin
KOHCE P
CCRCTHTE
Kor OE PR T
TUTE FACTHTE M

oty sy
KOUCEPBANT
PV EATOPE EMCHYTIGCTH
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