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[Tpunoxenue 2
YTBEPXJIEHA

npuka3zom PocriorpedbHamazopa
ot 07.07.20 Ne 379

OBYYAIOIIIASA (ITPOCBETUTEJIBCKAS) ITPOI'PAMMA
110 BOIPOCAM 3/I0POBOIr0 MUTAHUA
JJI IeTeH HIKOJbHOI0 BO3pacTa

I. O0uue moJ1oxKeHUA

OOyuaromiasi TPOCBETUTENbCKAS MporpamMma JUisl IIKOJbHUKOB «OCHOBBI
3JI0POBOTO  THUTaHWs» MpeaHa3HayeHa s oOywarommxcs (5-11  kimaccon)
oO1ieoOpa3oBareabHbIX opranu3anuii. [lporpamMmma paspaboTana B 1essIX peann3anuu
dbenepanbHoro mpoekTa «DOpPMUPOBAHME CHUCTEMbl MOTHBAIIMM TpaxaaH K
3I0pOBOMY 00pa3y >KW3HHU, BKJIIOUYasl 3J0pOBOE MHUTAaHHWE W OTKa3 OT BPEIHBIX
npuBbluek (YKpersieHue OOLIECTBEHHOTO 3/10pPOBbs)» HAIMOHAIBHOIO TPOEKTa
«/lemorpadus» u B coorBercTBuu ¢ I[lnmanom meponpustuit PocrorpedbHanzopa mo
peanuzanuu MeponpusaTuil (deneparbHOr0 MpoekTa «YKperseHue OOIIECTBEHHOTO
3nopoBbsi» Ha 2019 roxm wu mnepcnektuBHbid mepuon  2020-2024  ronos,
yTBEPKACHHBIM TIpuka3zoM PocrnorpebHanzopa or 25.01.2019 Ne 29, mns pemreHus
3aza4y 1o bopMHUpOBaHUIO Cpenbl, CIIOCOOCTBYIOIIEH MOBBIIICHUIO
MH(GOPMHUPOBAHHOCTH TPaXJAaH 00 OCHOBHBIX MIPUHIUIIAX 3J0POBOTO MUTAHUS.

B nporpamme npencraBinena mHdopmaius o0 OCHOBAaX 3J0pPOBOTO MUTAHMS,
3HAYMMOCTH BUTAMHHOB M MUKPORJIEMEHTOB JIJII TAPMOHUYHOTO POCTAa M PAa3BUTHA,
PAIMOHAILHOTO pEeXUMa TMUTAHUSA, BBIPAOOTKH 3/I0POBBIX MHUIIEBBIX CTEPEOTHUIIOB
MOBE/ICHMSI M THILEBBIX MPUBBIYEK HA ATAIE pOCTa U pa3BUTHS peOCHKA.

I1. HeseBoii pa3aen

2.1. AKmyanvHocms npozpammel.

310poBOE MHUTAHHUE SIBISETCS OJHUM M3 0a30BBIX YCIOBHUM 3/I0POBbS JETEH,
dbopMHUpYET 3I0pPOBBIE CTEPEOTHUIBI TMUTAHUS, 3J0POBOE TIHUIIEBOE MOBEICHUE
MOIPACTAIONIETO MOKOJIEHUSI Ha TIEPCIIEKTUBY. B HacTosIee BpeMs y 3HaUUTEILHOTO
quclia IeTeH yKe K MKOJIBbHOMY BO3pacTy (POPMUPYIOTCS MATOJOTHYECKUE MMHUIIEBHIC
MPUBBIUKH - U30BITOUYHBIN TIO KAJIOPUITHOCTH Y)KUH, Upe3MEepPHOE MOTPeOIeHNE COMU U
caxapa, JIETKUX YTJIEBOJOB (IIPEANOUYTEHUE MPOIYKIIMU C BBICOKUM COJEpPKAHUEM
caxapa (KOHAWTEPCKHE W3EIHs, CIaJKHE BBHIMEYKA W HAMWUTKH), XUpPAa U COJHU
(xombacHbie w3AenMUsS W COCUCKH, (acT-Pya), OTMEHAIOTCs 3HAYUTEIBHBIE TI0
MPOJOJDKUTEIPHOCTH ~ TIEPEPBIBBI  MEXKJIY  OCHOBHBIMH  TPUEMaMH  TTHIIIH,
MHOXECTBEHHBIC ~ HEYINOPSATOYCHHBIE  TIEPEKYyChl. IJTO  TOBBIINIAET  PHUCKHU
(dbopMHUpOBaHUS TATOJIOTHUN KEITYAOUYHO-KUAIMIEYHOTO TPAKTa, YHIOKPUHHON CHCTEMBI,
YBEJIMYMBACT PHUCK PAa3BUTHSA CEPACUYHO-COCYIUCTHIX 3a00eBaHUM, W30BITOYHOM
Maccel Tena, caxapHoro amabera. IloaTBepkmeHmeM TPOOIEMBI  CITyXaT
pETHCTpUPYEMbIE TIOKa3aTeau 3a00JIeBaéMOCTH JIETeH W TIOJIPOCTKOB CaXapHBIM
nuabeToM u oxupenuem (puc.l).
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Puc.l. lunamuka o01eii 3a001eBaeMOCTH jieTeil U MOAPOCTKOB
3a 2014-2018 rr. (na 100 ThIC. HaC.)

Bropoit acnekt mpoOiiemMbl - HEIOMOJYyYeHHE ACTbMU Ha JTale pocTa H
Pa3BUTHSA HEOOXOMMOTO KOJIMYECTBA OCHOBHBIX MUTATEIBHBIX BEIIECTB, MUHEPAJIOB,
BUTAMHHOB, YTO TAKXKE€ MOXET MOCIYXHUTh MPUUYUHOU (POPMHUPOBAHUS HAPYIICHUM
3JI0POBBS JIETEH, B MEPBYIO O4Yepeib ITO - 3a00sIeBaHMsl, 00YCIOBICHHBIE Ae(DUITUTOM
OMOJIOTMYECKH IIEHHBIX BEIIECTB B pallMOHE €XXEIHEBHOTO IHUTAHUS pPeOCHKa,
CHIIKEHHE YMCTBEHHOU M (DU3MUECKON pabOTOCTIOCOOHOCTH JIeTei, KOTHUTUBHBIX H
(G YHKIIMOHAIBHBIX BO3MOXKHOCTEH pacTyIIero opranusma.

B 2019 rony ®enepanbubiM 3akoHoM OoT 01.03.2020 N 47-®3! 6p1T0 BBEICHO
MOHSATHE 370POBOr0 TMUTAHMS, TPEaycMaTpuBaroliee 00s3aTeIbHOCTh pPean3aluu
psla TPUHIIMIIOB, B TOM YHCIIC: 1) HCIOJIb30BaHME B MEHIO OJIIOJ, pPELenTyphl
KOTOPBIX, IMPEIyCMaTPUBAIOT COXPAHHOCTh HCXOJHOW OHMOJIOTHYECKON IICHHOCTHU
MUIIEBBIX IPOJAYKTOB, THILIEBBIX MPOAYKTOB CO CHHXEHHBIM COJEp)KaHUEM
HACBHIIICHHBIX JKUPOB, MPOCTBHIX CaXapoB, MOBAPEHHOW COJIM, a TAaKXKE MHIIEBBIX
IIPOJIYKTOB, OOOTAaIEHHBIX BUTAMUHAMHM, MHUIIEBHIMH BOJOKHAMH W OHMOJOTHYECKHU
aKTUBHBIMH  J00aBKamMH; 2)  COOTBETCTBHE  JHEPreTHUYECKOM  IIEHHOCTHU
sHEpro3aTparaM, XMMHUYECKOTO COCTaBa OJIOJ - (PU3HOJOTHUECCKUM TOTPEOHOCTSIM
OpraHu3Ma B Makpo- U MUKPOHYTPHEHTaX; 3) pa3HooOpa3ue MeHI0; 4) ONTUMATbHBIN
PEXHUM MHUTAHUS; 5) COOMIOACHUE CAaHUTAPHO-IMUIEMHUOIIOTHYECKUX TpeOOBaHUN Ha
BCEX ATamax oOpallleHUs MHUIIEBBIX MPOAYKTOB (TOTOBBIX OI0N); 6) HCKIIOUYCHHE
UCIOJIb30BaHUs (HambCU(UIIMPOBAHHBIX MUIIEBHIX MPOTYKTOB.

B Crparerun mnoBblllIeHHs] KadyecTBa MHUILEBOM Npoaykuuu B Poccuiickoit
Oenepannun 10 2030 roga, BBEICHO ONPEAEIIEHNME KadyecTBa MUIIEBBIX MPOAYKTOB,
OTIpeJIeIsIEMOe KaK COBOKYITHOCTH MOTPEOUTEITHCKUX CBOUCTB ((hU3HKO-XUMHUUYECKHE,
MUKPOOMOJIOTUYECKHE W OPTraHOJENTUYECKUE), DHEPreTHUYECKYI0 H MHUIIEBYIO
[IEHHOCTh, CIIOCOOHOCTH YJOBJIIETBOPATH IMOTPEOHOCTH 4YEIOBEKAa B TMHINE MPH
OOBIYHBIX YCIIOBHSIX HCIIOJB30BaHUS B LEISAX OOECHEUEHUS COXPAHEHUS 30POBbS

! ®enepanbhbiil 3akoH 0T 01.03.2020 N 47-03 "O BHecenuun u3Menenunii B @enepanbHbiii 3akoH "O
KayecTBe W 0€30MacHOCTH MHIIEBBIX NpoaykToB" M crathio 37 denepanbHoro 3akona "OO
oOpazoBanun B Poccuiickoit @enepanun"
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YeJoBeKa.

Bormnpocsl opranuzanuu paboThl ¢ I€TbMU U MOJPOCTKAMU, UX POAUTEIISIMU T10
MONYJISIpU3allMA 3HAHUN O 3JI0POBOM MUIIEBOM IMOBEACHUU, 3JI0POBOM MHUTAHUU, HA
dboHE perucTpupyemMorl IUHAMUKHA PACIPOCTPAHEHHOCTH OXKUPEHHUS, CaXapHOTO
nuabera, a TakKe TMPHUHATHIX HAa TOCYJIapCTBEHHOM YPOBHE CTPATETUYECKUX
JIOKYMEHTOB 110 OpTraHU3alluy MUTaHUs JeTel, MPUOOPETaloT 0COOYI0 aKTyadbHOCTb.

B canuTapHO-npOCBETUTENLCKOM MporpaMMme MIpejicTaBieHa HUHpopMaius o0
OCHOBax 3JIOPOBOTO MUTAHUS, 3HAYUMOCTH BUTAMHUHOB W MHKPOIJIEMEHTOB JIJIsi
TapMOHUYHOTO POCTa W Pa3BUTHS, PAMOHAIBLHOTO PEKWMa TMUTAHUSA, BBIPAOOTKU
3JI0POBBIX MHUIIIEBBIX CTEPEOTHITOB MOBEICHMS W MUIIEBBIX MPUBBIYEK HA dTAre POcTa
U pa3BUTHUS peOCHKA.

2.2. llenv npocpammeut.

dopmupoBaHUE Yy 00YUYAIOIMIMXCS 3HAHUM OOECIEYMBAIOIINX UM OCO3HAHHYIO
NOTpeOHOCTh B 3JI0POBOM TNUTAaHWM KAaK OCHOBHOM OJJIEMEHTE 3JI0pOBOTO oOpasa
JKU3HH.

2.3. 3a0auu npozpammot.

1. OcBoeHnne O0Oy4YalOIMIMMHUCA 3HAHUKW O POJIM U 3HAYUMOCTH IHIIEBOTO
dakTOopa B COXpPAaHCHMHM U YKPEIUIEHUHM 3JI0POBbS HACEJICHUS, MPOPUIAKTUKE
OoJie3HEH 1TUBUIIM3AIIAH.

2. ®opmupoBaHue 0a30BBIX 3HAHUN 00 OCHOBAX (PU3HOJIOTHH MHUIIIEBAPESHUS U
3HAYMMOCTH PEXHMa IUTAHUSA, OCHOBHBIX KOMIIOHCHTOB IHIIU WU KPUTHYCCKH
3HAYMMBIX HYTPUEHTOB B MPOPUIAKTHKE HAPYIICHWH 3J10pOBbs, OOYCIOBICHHBIX
MUIIEBBIM (PaKTOPOM.

3. ®opmupoBaHue y JeTeld HEOOXOIMMBIX HABBIKOB OOECIICUMBAIONIUX UM
OCO3HAaHHYIO TOTPEOHOCTh B 3JIOPOBOM IHTAHUU KaK OCHOBHOM 3JIEMEHTE oOpa3za
KU3HHU.

2.4. lleneeaa ayoumopus npozpammel.

Oo6yuarormuecss  5-11  kimaccoB  00mieo0pa3oBaTeNbHBIX — OpPraHHU3allNi,
PabOTHUKH OOIIIECTBEHHOTO MUTAHUSI, POIUTEIN 00YyUJaIOIIUXCS .

2.5. Mexanusmul peanuzayuu npozpammol.

[Iporpamma peanusyercs B (QopMe TEeMaTUYECKUX KIACCHBIX 4YacoB,
POIUTEITBCKUX COOpaHUM, MHBIX OPTaHU3AIMOHHBIX MEPOTIPUATUH.

2.5.1. Pazpabomka npozpammol.

[Iporpamma COCTOUT u3 YeThIpex TEMATUYECKUX pas3nenos,
MPEeIyCMaTPUBAIOIINX OCBOCHUE OOYUYAIOMMMHKCS 3HAHUN O POJNIM U 3HAYMMOCTHU
numeBoro  ¢aktopa B COXPAaHEHWH W YKPEIUICHWH 370pPOBbS  HACEIICHUS,
npodunaktuke Oone3Hed mHWBMWIM3ANUH; (GOpMHUpPOBaHUE O0a30BBIX 3HAHWUNU 00
OCHOBax (DM3MOJIOTUU THUIIEBAPEHUS W 3HAYMMOCTH PEKHMMa IMUTAHUS, OCHOBHBIX
KOMIIOHCHTOB THIMM W KPUTHYCCKH 3HAYMMBIX HYTPHUCHTOB B MPOPUIAKTHKE
HapYIIEHUH 370pOBbs, OOYCIOBIEHHBIX MHUIIEBBIM (QakTopoM; (HOPMHPOBAHUE
HEOOXOJMMBIX  HABBIKOB  OOECMEYMBAIOIMIMX  OOYYaIOMIMMCS  OCO3HAHHYIO
MOTPeOHOCTH B 3/IOPOBOM MUTAHWU KaK OCHOBHOM 3JIEMEHTE 00pa3a >KU3HHU.

2.5.2. Bueopenue npozpammot

Buengpenue mnporpaMmbl OCYIIECTBISIETCS Ha 0aze 0011e00pa3oBaTeIbHBIX
OpraHu3aIuH.
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2.5.3. Peanuzayus npozpammeol.

OcHOBHBIE (POPMBI peasU3aIlii TPOTPAMMBI - TEMATHYECKHUE KIACCHBIC YaCHI,
pPOIUTEIBCKUE COOpaHUs, WHBIE OpPTraHWU3AMOHHBIE MEPONPHUATHS, TPOBOAUMBIC
COBMECTHO C 00YUYaIOIUMUCS U POAUTEISIMU.

2.6. ITnanupyemuie pe3ynbmamul 0C60EHUA NPOZPAMMBL.

[IporpamMmma mpemycMaTpuBaeT KOMIUIEKCHOE  PAacCMOTPEHHE  BOIPOCOB
3MI0POBOTO TIMTaHUS, O3HAKOMJICHHE C TPUHIMIAMU 370pOBOTO  ITHTAHWSI,
3HAYMMOCTBIO 3JI0POBOTO MUTAHUS B MPOGUIAKTUKE HAPYIICHUH pOCTa U Pa3BUTHSA,
pucka ¢hopMupoBaHus 3a00JI€BaHUH.

B pesynbraTe ocBOoeHHMsS o0OydJaroriei (IMPOCBETHUTEIbCKON) MNPOrpaMMbl Y
0oOy4JaroIMXCs JIOJDKHBI OBITh COPMHUPOBAHBI HEOOXOJIWMBIC HABBIKM M YMEHUS,
oOecIeunBaroIre JETIM OCO3HAHHYIO TOTPEOHOCTh B 370POBOM ITUTAaHUH, Kak
OCHOBHOM DJJIEMEHTE 3JI0pOBOTO o00pa3a KH3HH, COCTABICHUS PAaIMOHAIBHOTO
peXHMMa JIHS ¥ pallioHa 3J0pOBOTO TTUTAHHMS.

II1. ConepskaTenbHbIH pa3aedt

3.1. Obwee cooeprcarnue npozpammel.

OOyuaromas (MPOCBETUTENbCKAsA) MPOrpaMMa BKJIIOYAET TPH JIOTHYCCKHU
B3aMMOCBSI3aHHBIX 0JIOKA, N3JI0KEHUE KOTOPBIX MTPEAyCMaTPUBALT:

1) ponb ¥ 3HAYUMOCTH MHUIIEBOrO (HaKTOpa B COXPAHCHHH W YKPEIUICHUH
3I0pPOBbsI HACENIEHUS, MTPOPUIAKTUKE 00JIe3HEH [IUBUIIM3AIINN;

2) ¢duzmonorusi MUIIEBApEHHUs] M 3HAYUMOCTH pPEKMMa IMUTAHUSA, OCHOBHBIX
KOMITIOHEHTOB TMHWIIA W KPUTHYECKH 3HAYUMBIX HYTPUEHTOB B NPOGUIAKTUKE
HapyIIEHUH 3J0pOBbs, 00YCIOBICHHBIX MUILEBBIM (DAKTOPOM;

3) ¢opmupoBaHue y nereil HEOOXOAMMBIX HABBIKOB OOECIEUYHMBAIOLIUX WM
OCO3HAHHYIO MOTPEOHOCTH B 3/I0POBOM IMHTAHUM KaK OCHOBHOM JJIEeMEHTE oOpasa
KU3HU.

OcHoBHast oOydaroimas 4acTh MPOTPAaMMBbl MOJKET peajn30BbIBATHCS KaK B
ouyHOi (opMe, Tak B AMCTAHIIMOHHON ¢dopme oOydeHus. [IpakTudeckue 3aHATHS,
HalpaBJICHHBIC HA YCBOCHHE IOJYYCHHBIX CAMOCTOSATEIBHO (MU B KOJUICKTHBE)
HOBBIX 3HAHWUN MPOBOJATCS B (pOpMe KIACCHBIX YaCOB, POIUTEIHCKUX COOpaHUM H
MHBIX OPTaHU3AIMOHHBIX MEPOTIPUITHIA.

B pesynpTaTe oCBOCHHS OOydJaromiei (IPOCBETHTEIBCKOH) MPOTrpaMMBI Y
OoOy4JarommXxcs MOJDKHBI COPMHUPOBATHCS HABBIKM TOCTPOCHHSI M OLICHKH pPAaIMOHA
3I0pOBOTO MUTAHHUS.

3.2. Dmanwl peanuzayuu npozpammel.

OOyuaromass  (MMPOCBETUTENbCKAsA) MPOrpaMMa peaju3yercs B TCUYCHHUE
yaeOHoro ronaa, (gopma mpenomHeceHus 0a30BoM HMHPOpPMAIUK TMPEAYCMATPUBACT
y4e€T MCXOJHBIX 3HaHMM oOydarouuxcsi. McxonHble 3HAHUA OLEHUBAKOTCS IO
pe3ysbTaTaM BXOJHOTO aHKETHPOBAHUS, MPOMEKYTOUYHBIE UTOTH U UTOTU OOyUYEHUS
3a roJ] OIIEHUBAIOTCS MO PEe3yIbTaTaM BBIXOJHOTO TECTOBOTO KOHTPOJISI.

IV. Opranu3zaumoHHbIN pa3aen
4.1. Obwue pamku opzanuzayuu odyuauezo npoyecca.
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[Iporpamma paccurtana Ha 15 ydyeOHBIX 4acoB W MpeANoJiaraeT pa3iHyHbIe
BUJIbl JIEATEIBHOCTH Yy4daluxcs (MPOCHyIIMBaHUE JIEKIHMM, CAMOCTOSTENbHYIO H
NPaKTUYECKYIO paOOTy, BBITIOJIHAEMYO KOJUIEKTUBHO U CAMOCTOSITEIIBHO).

B pamkax wu3yuyeHuss MNporpaMMbl HCHOJb3yeTcs 0a3oBas HHPOpMaLIU
NpUBEJACHHass B  NIpOrpaMme, a TaKkKe PEKOMEHJIOBAaHHbIE  MPOrpaMMOi
JOTIOHUTEINIbHBIE JIUTepaTypHble HUCTOYHUKU. [IpuBeneHue B mporpamme 0a3oBoM
uH(popMaIy, JeJaeT €€ MAaKCUMaJIbHO YJIOOHOW B MPAaKTHYECKOM HCIIOIb30BaHUU.
JIJisi cCaMOKOHTPOJISI YCBOEHHUSI MOJIYYeHHOU MH(OpPMAIMU PEKOMEHYETCs] OTBETUTH
BOIPOCHI 110 TEME.

TexHonornyeckoe obOecrnedyeHre MNpOrpaMMbl MOJpa3yMeBaeT HalWYue B
y4eOHOM  ayauTOpUM  MPE3CHTAMOHHOM  TEXHUKH  (MPOEKTOp,  IKpaH,
KOMIIBIOTEP/HOYTOYK), @ TaKKe BO3MOKHOCTH MOAKIIOUEHUs K ceTu HTepHeT.

4.2. Cooepotcanue yuedbHo20 Kypca.
4.2.1. Tema Ne 1 «Posb 4 3HAYMMOCTH NMUIEBOr0 (paKkTOpa B COXpAHEHUH H
YKpenJeH!uH 310pPOBbs HaceJleHHus, NPoGUIaKTHKe 001e3Hel HUBUIN3ANNH»

Hean: PaccmoTpeTs poiib U 3HAYUMOCTH MUIIEBOTO (PAKTOpa B COXPAHEHUH U
YKPETUICHUU 3/I0POBbs HACEICHHUs, MPOpUIaKTUKE O0Ie3HEN TMBUITN3AIINH.

KoHTpoabHbIE BONIPOCHI:
1. Ot 4ero 3aBUCHUT MOTPEOHOCTH OPraHU3Ma B OCHOBHBIX B IMHILEBBIX
BEIIECTBAX, BATAMUHAX U MUKPOAJIEMEHTAX ?
2. Kaxwue BbI 3HaeTe 60JI€3HM IUBUIM3AIMH, TOYEMY MX TaK Ha3bIBAIOT, B YEM HX
IPUYMHA, OCHOBHBIE HAMIPABICHUS MPODUITAKTUKH ?
3. Kakoe BiusiHue Ha 310pOBbE YEIOBEKAa UMEET COXPAaHEHUE U PE3KOE
W3MEHEHNE MUILEBBIX TPAAUIUNA MUTAHUSA?
UTo noHuMaeTcs moA 340pOBbIM MUTAHUEM?
Ha3zoBuTe 0CHOBHBIE TPUHLIUIIBI 3I0POBOTO MUTAHUSA?

A

CnpaBovHble MaTepHUaJIbI 110 TeMe:

[lutanue sABISIETCA BaXXHEWUIIUM IMPOILIECCOM B KU3HHM YEJIOBEKA, 00ECIIEUYMBAET
)KM3Hb, 2 BMECTE C Hell U ()YHKIMOHMPOBAHHE BCEX CHCTEM IOMeocTa3a’, BKJIIOYAs
TrapMOHUYHOE pa3BHUTHE, (POPMUPOBAHME HHTEIUICKTA, PEAU3AIMI0 BCEX >KU3HEHHO
HE0OXOIUMBIX QYHKIMN YenoBeka. [103ToMy MBICTB O TOM, YTO YEJIOBEK €CTh TO, YTO
OH €CT, NCWCTBUTEIIBHO CIIPaBEJIMBA. [aK, CO 3J0POBOM MHUIIEH YEJTOBEK MOXKET
oOecrieunTh ceb€ TapMOHUYHBIM POCT W PA3BUTHE OpPraHU3MA, C HE3I0POBOH —
HapYIICHUS Pa3BUTH U OOJIE3HU.

[ToaToMy W3 MOKOJIEHUS B TIOKOJICHUE YEJIOBEK YyAENseT OOJbIIOC BHUMAHHE
MEJUKO-OMOJIOTHIECKUM ACTIEKTaM MUTAHUS, KAYECTBY M KOJIMUECTBY MOTPEOIIEMBIX
MUIIEBBIX MPOAYKTOB. [IHilleBbie MPOMYKTHI MPU BKIIOUYEHUU WUX B PALIMOH MUTAHUS
o0ecrnieurBalOT OPraHU3M YEJIOBEKa PHEPreTUYECKUM U IJIACTUYECKUM MAaTepUalioM,

2 T'omeocTa3 - CIIOCOOHOCTb COXPaHATh MOCTOSIHCTBO BHYTPEHHETO COCTOSHUSI OpraHu3ma
IIOCPEJCTBOM CKOOPJMHUPOBAHHBIX pEaKLUi, HAIIPABJIECHHBIX Ha MOJJIEpP)KAHUE AMHAMHUYECKOTO
paBHOBECHS BHYTPEHHUX IIPOIIECCOB.
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MOJYJIUPYIOT  ONTUMAajbHble  (U3MOJOTHYECKUE PEaKIMd Ha  BO3JCIHCTBUE
SHJIOTEHHBIX W SK30TE€HHBIX (PAKTOPOB, CHOCOOCTBYIOT MOAJACPKAHUIO 310POBBS,
CHUKAIOT PUCKH BO3HUKHOBEHHUS 3a00JIEBaHUM, YCKOPSAIOT MPOLIECCHl peaOuInuTalluu
Y BBI3JIOPOBJICHUS.

B cocTtaB npoaykTOB NHUTaHUS MOMHMO OEJIKOB, >XUPOB, YIJIEBOJIOB, BOJbI
BXOJIST MUIIEBBIE BOJOKHA, (DPYKTOOIUTOCAXaAPUIbI, CAXapOCTUPThI, aMUHOKHCIIOTHI,
MENTU/IbI, MUHEPaJIbl, BATAMUHBI, U30TIPEHOU IbI, HEHACHIIIIEHHBIE YKUPHBIC KUCIIOTHI,
XOJIMHBI M JIpyTue BellecTBa W coennHeHus. Ha pasHbIX 3Tamax pocTta W pa3BUTHS,
IIPU BBIMIOJTHEHUH PA0O0T, XapaKTEePU3YIOIIUXCs PakTopaMu BPEIHOCTH, Pa3IMUHBIMU
YPOBHSIMU JIBUTATEIbHONW aKTUBHOCTH, MOTPEOHOCTH B BBINICYKA3aHHBIX MHUIIEBHIX
KOMITOHEHTaX JIOCTaTO4YHO crernuduuna. Mexay KOMIIOHEHTaMH THUIUA CYIIECTBYET
CJI0’KHAsl CUCTEMA CUHEPTMUYHBIX® U aHTATOHUCTHYECKUX” B3aMMOOTHOIIEHUIA.

B mnpouecce »BomonmMH y KUBBIX OpPraHU3MOB CHOPMUPOBAINCHL BHaYae
nepBUYHbIE Oa30BbIC, a 3aTEM 00JIee CIIOKHBIE BTOPUYHBIC MEXAaHU3MBI TOJIJICPKAHUS
romeoctaza. llocie oOpa3oBaHus  BOJbI, pacTBOpPEHHss B  HeW  coleid,
MPUCYTCTBYIOIIUX B 3€MHOM KOpe, a B MOCJCAYIOIIEM C TOSBICHUEM JIPEBHEHIIMX
aHa’pPOOHBIX MHUKPOOPTaHU3MOB Ha 3eMJie TOSBUIMCh U CTajld Pa3BUBATHCS
OpocCTeHIIe, a 3aTeM U Bce 0oJiee CIIOKHBIE KMBbIe OpraHu3Mbl. HemoctaTok umu
U30BITOK THIIEBBIX CYOCTPAaTOB CIYXUT CUTHQJIOM JJIsi 0a30BBIX MEXaHH3MOB
MOJIJIEp)KaHUSI TOMEOCTa3a, BOBJIEKAET UMMYHHYIO M HEHPOIHIOKPHUHHYIO CUCTEMBI
PETYIISIIIMU TOMEOCTa3a OpraHu3Ma 4eJloBeKa, ONpeessieT BO3MOKHOCTH afanTaliu
K MEHSIOIIMMCS YCJIOBHUSIM BHEUTHEH M BHYTpPEHHEH cpellbl. MeHssl KOJIMYeCTBEHHOE
colepKaHME M COOTHOIIEHHE  TMOCTYMAIOIMUX C  [POAYKTAMU  MHHUTaHUS
(yHKIMOHANEHEIX MHIPEIUEHTOB®, PETyIUPYIOTCA MHPOILECCH], MPOMCXOAAIINE B
opraHax M TKaHsX.

BrisiBnenre 01aronpusiTHBIX B3aMMOOTHOIICHUNM MEXIY M3BECTHBIMHU M BHOBB
OOHapy’>KMBAEMBbIMU THIIEBHIMUA PETYISTOPHBIMU KOMIIOHEHTAMU W  (DYHKIMSIMU
OpraHu3Ma 4eJIOBeKa, YCTAHOBIIEHHE MEXaHHW3Ma ITHUX B3aWMMOOTHOLICHUHW, HAYYHO
000CHOBaHHOE€ HMX KOMOWHHUPOBAHHE SBISETCS B HACTOSIIEE BpEeMS OJIHUM U3
CTPAaTETUYECKUX HAIpaBJICHUN pa3BUTHS HWHIYCTPUU TMPOAYKTOB OOIIETO U
(GYHKITMOHAIBHOTO MMUTAHMUS.

B Hacrosimee Bpemsi MpoayKThl (YHKIIMOHATBHOTO THUTAHUS COCTABISIOT HE
6onee 3% Bcex M3BECTHBIX NMUIIEBBIX MPOAYKTOB. B Ommxkaimme 15-20 met mons
(GYHKITMOHAIBHBIX TPOAYKTOB MOKET HOCTHYh 30% BCEro MpoayKTOBOTO PHIHKA, OHU
MOTYT Ha 35-50% BBITECHUTH TPAIUIIMOHHBIC JIEKAPCTBEHHBIE TpemapaThl U3 chepsl
peamm3anuu. Ha cerogHsamHuii  JeHb, (QYHKIIMOHATBHBIE TPOIYKTHI SIBISIOTCS

3 Cumeprus - 5To moje3Hoe B3auMojeHcTBUe, d(PPEKT OT KOTOPOro MPEBOCXOAMT CyMMapHOE
NeMCTBHE MMOOIMHOYKE.

4 AHTArOHH3M — B3aUMHOE TI0IaBieHNe YPPEKTOB, PErHCTPUPYEMBIX OO AUHOUKE.

5 OyHKIHUOHATBHBIE WHTPEIUEHTHl - BUTAMHHBI, MUHEPAJIbHBIE BEIIECTBA, MOJMHEHACHIIICHHBIC
KUPHBIE KUCJIOTHI, MUIIEBbIE BOJIOKHA, aHTHOKCUIAHTHI, a TAK)KE WHTPEIUEHTHI MPOOUOTHIECKOTO
(OudumodakTepun, JTaKTOOAKTEPHH, COCTABJISIONINEG HOPMAJIbHYIO MHUKPO(IOpPY KHIICYHHUKA
YeJI0BeKa) U MPEOMOTUYECKOTO (CTUMYIIHMPYIOIIME POCT COOCTBEHHONW MHKPO(IOPHI KHUIICYHHKA)
JNEUCTBUA.
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CYILIECTBEHHBIM PE3€PBOM YBEIUYEHHSI CPEAHEH MPOJOKUTEIIbBHOCTH aKTUBHOM
KU3HU HACEJICHUS.

310pOBbE — 3TO TAKOE COCTOSHHE YEJIOBEKAa, KOTOpPOE IO3BOJSET €My B
KOHKPETHBIX YCIIOBUSIX YYBCTBOBATh €05 C (DU3NUECKOM, ICUXUIECKON, COLIUATIBHOM
M HPAaBCTBEHHOW TOYEK 3peHus Haubojee kKoMGOpTHO. Y 3I0pPOBOT0O ueloBeKa Ha
ONTUMAJIBLHOM YPOBHE B COOTBETCTBHUU C BO3PACTHBIMU HOPMaMH U TMOCTOSIHHBIMU
U3MEHECHUSAMU BHYTPEHHEH, BHEIIHEH M COLIMAJIBHOW Cpelbl OCYLIECTBISAIOTCS BCE
ero (usuonornyeckue PyHKIUH U MOBEICHUECKUE Peakluu (POKICHHUE, pa3BUTHE,
CO3/JaHHE€ U BOCIUTAHHE TOTOMCTBA, BBDKHMBaHUE, (PU3MUECKas, IyXOBHas U
colajbHasl ajanTtamus). DTO O3HA4YaeT, YTO YEJOBEK, y KOTOPOro HET HUKAKUX
00JIE3HEHHBIX OIIYIICHUHN, KOTJa €ro opraHbl M TKaHW paOOTalOT, BBIMOJHSS CBOU
(GyHKIMHU B TOJIHOM 00beMe (0e3 OrpaHuYeHUil), MOXKET CUUTATh Ce0s 31I0POBBIM.

AHanu3 mokaszaTesei, XapaKTepu3YIOIIUX 370pPOBbE HACEJICHUS YOeIUTETbHO
CBUJICTEIILCTBYET O HEYKJIOHHOM pPOCTE YHCJa JIUIl, CTPAJAIONIUX WM CKJIOHHBIX K
pa3IUYHBIM 3200JIeBaHUSIM, MPEXK/IE BCErOo K TaKUM, KOTOpbHIE TMOJIYYWUIU Ha3BaHUE
«Oone3He nmBWiIM3auu». K HHUM clienyeT OTHECTH TaK Ha3bIBaeMbIC
OMMOPTYHUCTUUECKUE WH(PEKIMU, TOPaKAOIIUE HOBOPOXKIACHHBIX U OOJBHBIX,
HaxXOJAIUXCSA B  CTallMOHapax,  OOJIE3HW  CHCTEMBbl  KPOBOOOpAIICHHS,
OHKOJIOTHYECKHE 3a00JIeBaHUsl, MOYEKAMEHHYI0 U JKETYeKaMEHHYI0 OOJIe3HH,
OpOHXHUAJBHYIO aCTMY U JAPYTHE ajIepruuecKue 3a00JIeBaHus, TeNaTUThI, OKUPCHHE,
noJlarpy, OCTEOXOHJIpO3 M HHBIE MOPaKEHUS CYCTaBOB, OCTeonopo3, auabder. [lo
TaHHBIM BceMupHOW opraHu3alu 31paBOOXPAHEHHMs MHOTHE W3 3THUX OOJIE3HEH,
ABJIAIOTCS TPUYUHONW CMEPTH M HMHBAJIMAHOCTA B pPabOTOCIIOCOOHOM BO3pacTe.
3a0oseBaHUSIMU CUCTEMBI KpOBOOOpaIIeHHsI B HacTosiee BpeMs crpagatoT 10 40%
HaceJeHHs. 3JI0KaYeCTBEHHbIE HOBOOOPA30BaHUA M TPEIPAKOBBIE COCTOSIHUS
ormeuatotcst y 30% B3pociioro HaceneHwusl, 00JIe3HU KEIyI0YHO-KUIIIEYHOTO TPaKTa
oOHapy>xuBatotTcsi y 6osee 20% B3pocibIX U AeTel u, o nporrosam, k 2030 roay sta
muppa gocturaer 40%. Y 53% wMyxuuH u 19% OKEHIIMH, MPOXKHUBAIOIINX B
UHIYCTPUAIIBHBIX CTpaHaX, BbBIABICHO IOBBIIMICHHOE COAEpKAaHUE IIaBEJIEBOU
KHUCJIOTBI B MOY€, Ipu 3ToM y 5-20% nroaeit npu goctrxkenuu 70-1eTHEro Bo3pacTa,
OTMEYAIOTCS MPUCTYIbl MOYEKAMEHHON O0JIe3HU. Y KaXKIO0TO TPEThEro MKUTEIs
IJIAHETHI UMEIOTCS T€ WU UHBIE aJNIEPrUYeCKUe NPOSBICHMUS.

JluHamuka mokasarenei 3a0051eBaeMOCTH JETEH W MOAPOCTKOB, 00YCIOBICHHAS
BO3/IeHiCTBHEM (PAKTOPOB MUTAHUSA, 00PA30M KU3HH MPEJCTABICHA B IPUIIOKEHUH 1.

Ha npotsiskeHun Bcero mepuojia CylUIeCTBOBaHUSI UYEJIOBEYECKON LMBWIM3ALUU
MpEeANPUHUMAIIUCH MOMBITKM OTBETUTh HA BOIPOC: MOYEMY 3TO IMPOUCXOAUT U KaK
HayuMHAIOTCA Oo0Je3HU? IDTOT BONPOC BOIMPOCOB [JIsi MEAULMHBI BCEX BPEMEH
COXpaHSET CBOIO aKTyaJbHOCTh M B Hamu JHU. Bo BTopo# nonoBuHe XIX u Hayae
XX Beka B MEPHUOJI TaK HA3bIBAEMOTO «30JI0TOr0 BEKa» MHUKPOOHOJOTHH, Ojaroaaps
HayuHbiM noctixkeHusM Jlym Ilactepa, Pobepra Koxa, Ilayns Dpamxa u npyrux
BBIJJAIOIINXCS MUKPOOMOJIOrOB, YAAJIOCh YCTAaHOBHTH, YTO MHOTHUE 3a00JIeBaHUS,
CKJIOHHBIE K PacHpOCTPAHEHUIO, CBS3aHbl C KOHKPETHBIMU MUKPOOPTraHM3MaMu —
Bo3OyauTeasiMu  uHGeKuuii. OCHOBBIBasSCh Ha OTHX JOCTHIXKCHHSAX, OBLIH
pa3paboTaHbl XMMHOTEPANEBTUYECKHE TMpENaparhl, BaKIUHbI, YYBCTBUTEIIbHbBIC
METOJbl  JIUATHOCTUKH, TO3BOJIMBIIME  OCYIIECTBIISITh paHHEE  BBISIBIICHHUE,
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NpO(UIAKTUKY U JICUEHUE TaKUX MH(EKIMOHHBIX 3a00JIeBaHM, KaK: yyma, XoJepa,
IU3EHTEpUs, TyJsipeMusi, cuduiuc, TyOepKyJe3, FOHOpes, Jienpa, SMUAEeMUYECKUun
MEHHHTHUT, OCIIa, OJIMOMUEIIUT, OPIOIIHON U CBHIMTHOU TU]BI, Opy1ieie3, TyOepKyes,
CTONOHSK, MU TEpHs, MAISIpUS U MHOTHE JIpYTHE.

B 1907 rony MN.M. Me4yHUKOB BBICKA3aJl NPEANOJIOKEHUE, UYTO NPUYUHOU
BO3HUKHOBEHHUSI MHOTUX 3a00JIeBaHUN SIBISETCA COBOKYMHBIM 3((EKT HA KIETKU U
TKaHU MaKpOOpraHu3Ma pa3HOOOpPA3HBIX TOKCMHOB U JIPYTUX METa0OJIUTOB,
MPOIYLUPYEMBIX MUKPOOPTraHU3MaMu, BO MHOKECTBE MPUCYTCTBYIOIIMMHU Ha KOXKE U
CIIM3UCTBIX YEJIOBEKA U KUBOTHBIX, MPEXKJE BCETrO B MUILEBAPUTEIBHOM TpakTe. K
COKaJICHUIO, B MOCJENYIOIIME TOo/bl B CUJIY psAlla OOBEKTUBHBIX U CYOBEKTUBHBIX
OpUYMH BHUMAaHUE K POJU MUKPOOPTAaHU3MOB XO35IMHA B Pa3BUTHM MHOTHX
pacnpocTpaHeHHBIX 3a00JIEBaHUI YeI0BEKa HE I00LIEHUBAIOCH.

B 30-60 romet XX cTojeTuss MEPBONPUYMHY MHOTMX MAaTOJIOTMYECKUX
IPOLIECCOB CTalM CBSA3BIBATH C HAPYUIEHUSIMU, BO3HHUKAIOIIMMH B LEHTPAIbHON
HEPBHOW CUCTEME.

B 70 romax XX cronerus kananackuii matosior ['anc Cenbe chopmynupoBat
KOHIIEIMIO CTPECcCca, BBEJ MOHATHE «OOJE3HM aJlanTalduy», CYUTas, YTO B OCHOBE
MHOTHUX OOJIe3HEW uYenoBeKa JieKaT HapylleHus OallaHca dJIEKTPOJIUTOB U
CTEpOUIHBIX TOPMOHOB.

JoctkeHnuss B 001acTH T€HETUKM W MOJIEKYJISIPHOW OHMOJIOTHH, a TaKkKe B
obyacTu SKcnepuMeHTaabHo UMMYyHOJIOTHHU B 70-80 romax XX cTOJETHUS TO3BOJIIIH
CMECTUTh aKIIEHTHl B TOJIb3Y HACIEACTBEHHOTO W/WIM UMMYHHOTO T€HE3a MHOTHX
COBPEMEHHBIX 3a00JieBaHMII dYenoBeka. Hadanmuch akTHBHBIE MOUCKH Je(EKTHBIX
Ir€HOB B XPOMOCOMAaX, NMEPBUYHBIX U BTOPUYHBIX MUMMYHOACHUIIMTOB, MPUYUH HX
BO3HUKHOBEHUS U MAaTO(U3UOJOTUYECKMX M3MEHEHUH KaK CIIEJICTBUE OTHUX
HapymeHui B Makpoopranusme. C Havayia 80-ToJI0B yBEeJIMUCHHE 4YMClia OOJIE3HEH
YeJIOBEKa CTalM CBS3bIBATh C YXYALIEHUEM COCTOSHUS OKpPYXKAIOIIEH Ccpeisl
AHTPOIIOTE€HHOTO MIPOUCXOKICHHUS, BBICOKOM CTEIECHBIO ypOaHu3aum,
TUIIOAVHAMUECH, XHUMHU3aUUMEW  CEJIbCKOXO3SMCTBEHHOTO W IPOMBILIJIEHHOTO
NPOU3BOJICTBA, IIUPOKUM BHEIPEHHWEM B OBIT W 3IpPaBOOXpPAHEHHE HOBBIX
XUMHUYECKUX COEJUHEHUN CUHTETUYECKON TPUPOIBI.

[lepeuncnenHbie OAXO0AbI K TOHUMAHUIO MPUYMH BOZHUKHOBEHUS 3200JI€BaHUM
oOBeMHSET TOHMMAaHHUE, YTO MEepPBUYHAS POJb B (DOPMUPOBAHUM TaK HA3bIBAEMBIX
«COMaTUYEeCKUX» 3a00JeBaHUN OmpenenseTcss HW3MEHCHUSIMH B (DYHKIUSAX U
OMOXUMHUYECKHMX PEaKIHUAX dYKapUOTUYECKHMX® KJIETOK OpraHOB M TKaHEH dYeloBeKa.
DTO SIBUJIOCH OCHOBOM ISl pa3paOOTKH OOJIBIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenapaTtoB. braromaps mpou3BOACTBY MNOJOOHBIX (apMalleBTHUECKUX CPEACTB,
BBICOKOMY YPOBHIO MEIUIMHCKOTO OOCIYy)XMBaHUSI W paHHEH JAUArHOCTUKHU
BBICOKOPAa3BUTHIM CTPaHAM YAAETCS CAEPKUBATH AAJTbHEHIIUN pOCT 3a00JI€BAEMOCTHU
M CMEpTHOCTHM  HaceneHusa. JlanpHeimee  pa3Butue  GapMareBTUYECKOU
MIPOMBIIVIECHHOCTH Ha OCHOBE JIOMUHHUPYIOIIEH B HAcTOALLEE BpeMs KOHUENLUU
310pOBbsl U1 MPUYHMH 3a00JIEBAEMOCTH CaMO MO ce0e CrocOOCTBYET MPOJOJIKEHUIO
3arpsiI3HEHHSI  OKPY’)KaloIIeW cpeabl, BO3HUKHOBEHHIO HOBBIX 3a00JIEBaHUI H

® DykapuoTHueckue KIEeTKH — KIETKH, MMEIOIIHE SIPO.
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YBEJIMYECHHMIO YHClIa 3a00JI€BIIMX HM3BECTHBIMH B HACTOSILEE BpeMsl OOJIE3HIMHU.
TpanuiMoHHbIE MOAXOMAbl MOCHEAHUX JECATWICTHUH K NpuunHam (OPMUPOBAHUS
MHOTHX  PacHpOCTPAaHEHHbIX  3a00JieBaHMII  4YenoBeka  Oosibllie  HE  JAIOT
KOHCTPYKTHBHBIX UJICH U MPEJI0KEHHUN K pa3padoTke BHICOKOI(()EKTUBHBIX CPEICTB
U TOpUEeMOB  TPOPUIAKTUKKA W  JIGUGHHUS]  aTepOCKIepo3a, TUIEPTOHHH,
HOBOOOpA30BaHUM, aJIEPTHUM, APYrUX MATOJOTMYECKUX COCTOSSHUM M CHUHIPOMOB,
YHUCJIO CIy4aeB KOTOPBIX MEJIEHHO, HO HEYKJIOHHO BO3pacTaerT.

B 1985 rony 3apy6exubie ucciegoatenu S.B.Eaton u M.Konnor Breickazanu
TUIOTE3y, YTO pOCT OOJe3Held NMBWIM3AUUMU BO BTOpPOW MoioBMHE XX Beka
0OyCIJIOBJIEH TEM, YTO T'€Hbl COBPEMEHHOr0 4YEJIOBEKa, aJalTUPOBAHHbIE B TEUCHUE
MOYTH MWUIMOHA JIET 3BOJIOIMHU K )KU3HEHHBIM YCTOSIM U MUIIE NPEAIIECTBEHHUKOB,
OKa3aJlUCh HEJOCTATOYHO YCTOMYUBBIMHU K PE3KUM H3MEHEHUsIM o0pasza KHU3HU
yesnoBeka 3a nociegaue 100-200 ner.

Bo Bce Bpemena mpobGiema numiy Oblia OJHOM U3 CaMbIX Ba)KHBIX, CTOSIIMX
nepen 4YenoBeYeCKUM oO0miecTBOM. JIeMCTBUTENbHO, aHANU3UPYs KYyJIbTYpHbIE
TpaauLIMM W 3aKOHBI, CBS3aHHbIE C TUTMEHONW TIMTAHUS HAIUX JPEBHUX
MpEeAIIECTBEHHUKOB, XUBIINX B Meconotamuu, Erunrte, Kurae u apyrux crpanax
HNansnero n Cpennero Boctoka, JlpeBHe# I'peunn m Pumckoll ummepuu, MOXKHO
OOHapy>XUThb CBUJETEIBCTBA TOrO, YTO €II€ HECKOJbKO ThICAY JIET Ha3aj
JOMHHHPOBAJIO TOHUMAaHUE, YTO 3/0pOBbE YeEIOBEKa B HAWOOJBIIEH CcTeneHu
OTIpeJIeNISIETCS] XapaKTepOM U MOJHOLIEHHOCThIO €r0 MUTaHUs, CTENEHbI0 (PU3MUECKOM
aKTUBHOCTH, TAPMOHHH 1yXa U COLMAIbHOMN yIOBJIETBOPEHHOCTH.

Brinaromeiics pycckuit ¢pusunonor U.I1.I1asnos npu Bpydennu emy B 1904 rogy
HoGeneBckoil mpemMun mucal, 4TO «HaJ BCEMHU SIBICHUSIMU YEJIOBEYECKOW >KU3HU
rOCIOACTBYET 3a00Ta 0 xJjiebe HacymHoM. OHa MpeACTaBIgeT cO00M Ty APEBHEHIIYIO
CBsI3b, KOTOpasi OOBENMHSIET BCE KUBBIC CYIIECTBA, B TOM YHCIIE U YEJIOBEKa, C
OKpy)Karomen ux npupogoit». 1o BeipaxeHue W.IL.IIaBnoBa kak Henb3s Jydlle
MOYEPKUBAET 3HAYMMOCTh MHINEBOTO (akropa B (OPMHUPOBAHUU 3I0POBbI H
MOJIHOLIEHHOCTH KU3HU 4enioBeka. [locuntano, 4To Ha MPOTSKEHUHU CBOEU >KU3HU
CPEIHECTATUCTUUECKUI YEJOBEK CheAaeT OKoJo 60 TOHH pa3au4HbIX MHPOIYKTOB
MATaHHUS.

KonudectBo u cTpykTypa noTpedasieMoi MUIN B 3HAUUTEILHON CTETICHH TaKkKe
CBsI3aHBI C (PU3MUYECKONW AKTHBHOCTBHIO UEJIOBEKA, €ro TMCUXWYECKUM COCTOSTHUEM U
COLUMAIIBHBIM  ITOJI0KEHUEM. CornacHo  COBPEMEHHBIM  MPEACTaBICHUSIM
palMoHaIbHOE TUTAHWE JIOJDKHO OOECIeYuBaTh YEIIOBEKY PAaBHOBECHE MEXKIY
MOCTYMAMIICH W pacxoayeMon »dHeprued (OalaHCc dHEPTrUu), YIOBJICTBOPEHHUE
MOTPEOHOCTH  OpraHm3Ma B  HEOOXOJWMOM  KOJIMYECTBE OPraHUYECKUX U
HEOPTaHWYECKUX COoequHeHnN (OallaHC TTAaCTUYECKOTO Marepuana), COOI0/IeHHe
pexuma muTaHus. Takum o00pa3oM, ¢ OOMIENPHHITOW TOYKH 3PEHUS, MUIICBBIC
MPOAYKTHI MPEJCTABISAIOT COOOW AHEPreTUUYECKUM M OMOCHMHTETHUYECKUM MaTepual
KABOTHOTO M PACTUTEIBHOIO MPOUCXOKIACHHUS, UCIIOJIB3YEMBI B HATYpPaJbHOM WJIU
nepepabOTaHHOM BHUJE€ B KaueCTBE HCTOYHUKA DHEPTUHU, IJIACTUUYECKUX U BKYCO-
apoOMaTHYEeCKUX  KOMIIOHEHTOB, HEOOXOJMMBIM  JUisi  pocTa, pPa3BUTHS U
(GYHKIIMOHUPOBAHUSI OPTaHOB U TKaHEW YEJIOBEKA.
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Pe3ynbpraThl ucciienoBaHuM W HaOMIOAEHUN yOEIUTENbHO MOKAa3bIBAIOT, YTO
NPOAYKTHl MHUTaHUS OO0JAJAIOT HE TOJIBKO THUTATENbHOW IIEHHOCThIO, HO U
PEryJIUPYIOT MHOTOYHCIICHHBIE (DYHKIIMU U OMOXMMHUYECKUE peakiuu opraHu3ma. B
CBSI3U C 3TUM CTaldu OOCYXIaThCS BOMPOCHl HE TOJHKO PAllMOHAIBHOTO, HO U TaK
HAa3bIBAEMOT0 3JJ0POBOTO MUTAHUS.

IToa 3710pOBBIM NHTAHHMEM' MpEIAaraeTcs MOHUMATh YIOTPEOIEHHE B IIHILY
TaKUX MUILIEBBIX CYOCTaHIMNA, KOTOPhIE B MAaKCUMAaJIbHON CTEMEHU YAOBJIETBOPSIOT
MOTPEOHOCTH YEeJOBEKAa B DJHEPreTUYECKUX, IUIACTUYECKUX U PEryIsSTOPHBIX
COCMHEHUSAX, 4YTO TMO3BOJAECT NOAAEPKUBATH 3A0pPOBRE M MIPEAOTBpAILIATH
BO3MOKHOCTb BO3HUKHOBEHHS KaKUX-JTHOO OCTPBIX U XPOHUUECKUX 3a00JICBAHUM.

Poct uncna «Oone3Hel IUBWIM3ALMWY B HAUOOJBIIEH CTENIEHU B TOCIETHUE
JecATUIIeTUsT 00YCIOBJICH YBEIIMYEHUEM CTPECCOBBIX BO3JICUCTBUI HA YEIOBEUYECKYIHO
MOMYJIAINIO, CHWKEHUEM (PU3MUECKON aKTUBHOCTH, BHEJIPEHHUEM COBPEMEHHBIX
TEXHOJIOTUH BBIpAIIUBAHUS, XPAHCHHUS, MMOJTOTOBKU MUIIIEBOTO CHIPhS U MPOJAYKTOB
NUTaHus (CTUMYJATOPBl POCTa, YCWIMTENIU BKyca, cTabunmuzatopbl). OcoOeHHO
CYIIECTBEHHO 3TH M3MEHEHHUA 3aTPOHYJIM THUILEBOM PAllMOH M TMPUBBIYKHA MpHUEMa
nuiy. [loaTBepkaeHHUEM ATOTO Te3uca CIy)KaT HAOMIOJICHHS 3a JKUTEISIMH TeX
PETMOHOB 3€MHOT0 I1apa, B YCTOM, KU3HU KOTOPBIX €II€ HE MPOHUKIA COBPEMEHHAs
nuMBWIM3anua. Tak, y KOPEHHOTO HAaCEJIeHUsI MHOTHMX OCTPOBOB MUKpOHE3UH,
rIyOuHHBIX Tepputopuii Adpuku u FOxHON AMeEpHKH, MUTAaHUE KOTOPBIX Majo
OTJINYAETCsI OT TaKOBOIrO OT HUX JPEBHUX MPEIIIECTBEHHUKOB, IPAKTUYECKH
OTCYTCTBYIOT IIPU3HAKH aTEPOCKIIEPO3a, CaxapHOro auadbeTa, OPOHXUATBHOW aCTMBI.
YacTtoTa BO3HUKHOBEHHUSI paKa JIETKUX, TOJICTOW KHWILIKH, TPYIHOW IKEJIE3bl,
MH(GAPKTOB, MHCYJIBTOB, CaXxapHOro auabeTa M APYrux OOJe3HEeW LHUBHIM3AIUU BO
MHOTO pa3 HWXE, YeM Yy JKHUTEJIed pa3BUTHIX CTpaH EBpomnbl, AMEpUkud U A3UN.
HaGmonenusi, mpoBefieHHbIE HAa NPOTSHKEHWHW HECKOIBKHX JecATUiIeTAd 3a 17
pa3sTUYHBIMU 3THOCAMH, TMPOKUBAIOIIUMU B CEBEPHBIX M B CYOTPONUYECKUX
obonactsax CIIA, mokazanu, 4TO Yy TpEICTaBUTENEH TeX HApPOJHOCTEH, KOTOpbIe
OPUHSIM TaK Ha3blBa€MbBI  3allaIHOEBPONEHCKUN  o0pa3 KW3HHM, 4YacToTa
BO3HMKHOBEHHUSI CEPJICYHO-COCYJIUCTHIX 3a0ojieBaHUK Bo3pocia B 8-12  pas,
SHIOKPUHHBIX HApYHIEHUW - B S5 pa3 MO CPaBHEHUIO C TEMH, KOMY YIaJoCh
COXpaHUTh TPAAUIMOHHBIN yKian ku3HU. Cpenan HSTHUYECKOTO HACENEHUs,
MPOJIOJDKAIONIETO COXPAHITh TPATUIMOHHBIN T HUX 00pa3 >KU3HU, MPAKTUYECKU
OTCYTCTBOBAJIM TaK Ha3blBa€Mble ayTOMMMYHHBbIE 3a00J€BaHMsI, KpalHE pPEaKo
OOHapy>KUBAJIUCh aJiepruueckue MposBieHus. CpaBHUTENbHBIN aHaIU3 TOKa3al,
YTO MHUILIEBOM PAlMOH COBPEMEHHOI'O KUTEJS TaK Ha3bIBAEMBIX IIMBUIM30BAHHBIX
CTpaH MHpaA COJAEPKUT OOJBLIOE KOJUYECTBO >KUPA, MOHOHEHACHIIIEHHBIX U
HACBIIICHHBIX JXUPHBIX KHUCIJIOT, ITOBAPEHHOM couM. [Iumia >xurenen, KOTOPhIX MaJIo
KOCHYJIaCh COBPEMCHHAsl IMBWJIM3allhsi, OoraTa HEHACHIIICHHBIMU IKUPHBIMU
KHCIIOTAMH, MHHEPAIBbHBIMH  COJIAMH, H30NPEHOMAAMM®  (IIpeIleCTBEHHUKH
nunuaoB), ButamuHaMu A u C, MUIIEBbIMA BOJIOKHAMM.

" 310poBOE NHTaHWE— OTO TUTAHWE, OOECIEYMBAIONIEE POCT, HOPMAJIbHOE pAa3BUTHE WU

KHU3HENICATCILHOCTh YEIOBEKa, CIIOCOOCTBYIOIIEE YKPEIICHUIO €ro 3JI0pOBbS M MPOQUIAKTHKE
3a00JI€BAHUI.
8 H3OHpeHOI/IZ[bI - HpC,ZLI_HCCTBCHHI/IKI/I JINTINIOB.


https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5

o1

3a mocienHue IBECTH JEeT HaOM0JaeTcs CHIKEHHE YCTOWYMBOCTH YEIOBEKa K
BO3HUKHOBEHHUIO PAa3IMYHBIX OCTPBIX M XPOHUYECKUX 3a00JICBaHWI, OJHOW U3
MPUYUH CITYKAT U3MEHEHUE TUIICBOTO TOBEICHUS - YBEIUYCHHUE YIOTPEOJCHUS B
numly pauHUPOBAHHBIX TMPOIYKTOB (caxap, PAacTUTEILHOE W CIMBOYHOE MAcCIo,
KpEIKHE aJKOTOJbHBIC HANMUTKW). PaduHUpYS TpOAyKTHI THUTaHUS, yOHWpas Tak
Has3bIBaeMble OaJTAaCTHBIC BEIIECTBA, YEJIOBEK HA MPOTSHIKEHWH MHOTHX ITOCIEIHUX
JECATUICTHIA CO3/aBaJl MPOAYKTHl NMUTAHHs, OOOTAIIEHHBIC JIETKO YCBAaWBaCMBIMU
yriaesogamMu. B pesynabTaTe OBUTM IMONYYEHBI TPOAYKTHI, JIUIICHHBIC MHOTHUX
BUTAaMHUHOB, PaCTUTEIBHBIX BOJOKOH M APYTHX, KpalfHE HEOOXOIUMBIX JJIS 3/I0POBbS
U MMMYHHUTETa THUIICBBIX KOMIOHEHTOB. IIOCKONBKY 00pa3 >KU3HH COBPEMEHHOTO
YeJIOBEKA XapaKTepU3yeTCs MAJIOOIBHYKHOCTHIO, M30BITOYHOE KOJMYECTBO KAJIOPHIA,
nojy4yaemMoe B pe3yJibTaTe ymoTpeOjeHus pa@UHHPOBAHHOTO caxapa, MPUBOAHUT K
pucKkaM 3a00JIeBaHUHN TIOKEITYJOYHOH JKeJIe3bl, TTOBBIIIICHHOMY BBIOPOCY MHCYIIMHA,
CHI)KCHHMIO 00pa3oBaHMsS B KJIETKaxX TJIMKOTCHA W, KaK CIEJICTBHE BCEro JTOTO,
OTJIOKCHHIO HM30BITOYHOTO KOJMYECTBA JKMpA, PA3BUTUIO OOJIE3HEH CHCTEMBI
KpoBoOOpaleHus, caxapHoro auadera.

Crnenyromieii 0COOCHHOCTBIO HM3MEHEHHS JIMEThI COBPEMEHHOTO YeJIOBeKa,
SIBJIICTCS PE3KOC YMCHBIIICHUE MOCTYIUICHUS B OPTaHU3M C MHIIEH MOJIOYHOKHUCITBIX
OakTepuii. B HacTosIIee BpeMs JKUTEIU Pa3BUTHIX CTPaH YHOTPEOJSIIOT B MAJUTHOHBI
U Ooyiee pa3 MEHbIIE MMOJOOHBIX MHKPOOPTAaHM3MOB, 4YeM HX JIPCBHUE
npenmecTBeHHMky. Hamm mpeaku A coXpaHEHUsT TPOAYKTOB — MUTAHUS
UCIIOJIb30BAJIM JIMIIb €CTECTBEHHBIE CIOCOOBI KOHCEPBAIMH: BBICYIIMBAHUE WU
NPUPOJHYIO (DEPMEHTALIMIO 32 CUET MOJOYHOKHUCIBIX U JAPYTUX MHUKPOOPTaHU3MOB,
Cly4ailHpIM 00pa3oM TOMAJAINIMX B PACTUTENbHYIO W JKUBOTHYIO THINY W3
OKpyXxaroiei cpenbl. B pesynbrare hepMeHTallMu MHOTHE MPOIYKTHI 00OTaIalich
MUJUTHAPIAMU MOJIOYHOKHUCIIBIX OakTepui, TprOOB M MPOAYKTAMH MX METaboJmM3Ma
(MeTyune SKMpHBIE KHUCJIOTHI, NENTHABI, IOJUAMMHEIY, BHTAMUHBI, AHTHOUOTHKO-
CXOXHE CYOCTaHIIMM), KOTOpbIC, TOIMAaB B MHINEBAPUTEIbHBIN TPaKT, BHOCUIIHU
CYIIECTBEHHBIN BKJIAJ B OJAJIEpKaHKe UX 310pOBbs. K coxkanenuto, u3-3a BHEIPEHUS
TEPMUYECKOW  00paOOTKM TPOJYKTOB IHUTAaHHSA, aOCOIIOTHOE  COJIep)KAHUE
MOTAIAIOIINX B OPTaHM3M YEJIOBEKa MOJOYHOKHCIBIX MHUKPOOPTaHU3MOB 3aMETHO
yMeHbpIImIoch.  Kak crmenctBue  3TOro, Cpokd  (OPMHUPOBAHUS  HOPMaJbHOM
MUKPOGIIOPHl PE3KO BO3POCTH, U3MEHWJICS KA4YeCTBEHHBIH W KOJIMYECTBEHHBIA €¢
COCTaB. JTOMY TakXe CIOCOOCTBOBAIO IIWPOKOE HCIOIb30BaHHEe B XX BEKe
AHTUOMOTHUKOB.

BaxxHoli 0COOEHHOCTBIO COBPEMEHHOW JHETHI SIBISECTCA TaKKe HN3MCHCHHE
COCTaBa W COOTHOIICHHUS, YIOTPEOISIEMBIX B MHILY KOMIIOHEHTOB, YYaCTBYIOIINX B
o0ecrieueHU OpraHn3Ma IUIACTUYECKUMH M PETYISITOPHBIMH  COCTHHCHHSIMHU.
YnorpebieHre NMPeuMyIeCTBEHHO MHUIIM PACTUTEIBHOTO (KOPEHBS, OPEXH, TIJIOJBI,
3eJIeHb, TPHUOBI, ATOIBI, PPYKTHI), PEKE PHIOBI M Msica MIPUBOIWIO K (POPMUPOBAHUIO
parmoHa MeHee O0oraTtoro OeIKOM, HO COJAEpXAaIluM CYIIECTBEHHO OoJbIee
KOJIMYECTBO MHHEPAIbHBIX COJICH, THIIEBBIX BOJOKOH, aHTHOKCHUIAHTOB. B
HACTOSIIIEE BpeMs cpeaHecTaTucThueckwii deinoBek B 10-20 pa3  Oombime

9 IlonuaMuHEI BBITIOJIHSIOT (I)YHKI_II/IIO MOIAYJIATOPOB HeﬁpOMCHHaTOPHBIX CHUCTEM MO3ra.
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yHOTpeOJIIeT CcoJIed HaTpusi, B YEThIPE pa3a HACBIILIEHHBIX >XUPHBIX KHUCIIOT.
CooTHomieHre omera-6 K omera-3 SKUPHBIM KHCJIOTaM B TMHUINEBBIX MPOAYKTaX,
UCIIOJIB3YEMbIX B MPOLUIOM CTOJNETHH, Obulo 2:1. ¥ COBpEMEHHBIX ICKUMOCOB 3TO
COOTHOILIEHHE paBHAeTcd 1,7:1, y KOpeHHOro HaceleHus SINOHUM 3TO COOTHOILIEHUE
ommsko Kk 12:1. 'V coBpeMEeHHBIX JKUTeJIed KOHTHMHEHTAJIbHBIX TIOCYJIapCTB
COOTHOIIIEHHE ATUX KHUCJIOT B THUIIE HOCUT OOpaTHBIM XapakTep, U MOPOH MOMKET
nocturath 50:1, 4TO HE MOKET OJIArONPUATHO CKa3aThCs Ha 3/I0POBBE.

OtmevaeTcsi CYIIECTBEHHOE CHIDKEHHE YPOBHS HEOOXOJUMBIX YEJIOBEKY
MUIIEBBIX HMHTPEIUECHTOB TMpPU NPUTroTOBIEHUU THUIUM. COBPEMEHHBIE METOJIbI
00pabOTKU MUIIEBLIX MPOJYKTOB KaK JJisi HEMOCPEJACTBEHHOIO MX MOTpeOJieHUus B
MUYy, TaK W I JUIUTEIBHOTO XPAHEHHS TAKXKE€ BHOCSAT CBOM HEOJIarONpUSTHBIN
BKJIaJ] B JMETy Hallero coBpeMeHHuKa. [IpupyuuB orons, a 3atreM, pa3paboraB
JIpyrue TpPUEMbl TEPMUYECKOM, (PU3MUECKONM M XUMHYECKOW O0OpaOOTKM MHIIH,
YeJIOBEK B 3HAYUTEIBHOM CTETIEHH COKPATHJI €€ MUTATEIbHYI0 LEHHOCTb, Pa3pyIIMI
T€ €€ KIIYEBbIE KOMIIOHCHTBI, KOTOpbIE KpailHe HYXXHBI, ISl HOPMAaJIbHOTO
dbyHKIIMOHUpOBaHUST  opranu3ma. K coxajgeHuto, COBpPEMEHHas  MHIIeBas
IPOMBIIIJIEHHOCTh, MaJI0 oOpalaeT BHUMAHUS Ha TO, YTO Ba)KHEHIITHE KOMIIOHEHTHI
NUIM  pa3pylialoTcsl TPH  OYUCTKE, BBICYIIMBAHWHM, HAarpeBaHUM U  TpU
3aMOpakuBaHUU. Tak, B TIPOLECCE OYMUCTKH 3€PHO YTpPauuBaeT CBOM Ba)KHBIC
NUIIEBbIE JJIEMEHTBI, PACIOJOKEHHbIE B OOOJIOYKE 3€pHAa - BUTAMUHBI,
AHTUOKCUJIAHTBI, aMUHOKHUCIOTHL. Eciu paccMoTpeTh Bce 3Tambl MPUTOTOBICHHS
MUIIEBBIX Maces U JKHpa, TO MOXKHO YOEIUThCS, 4TO cO cOOopa CeMsiH U 3epeH, HX
BBICYIIIMBAHMSI, OYMCTKH, pa3/JIaBIUBAHUS, HArpeBaHUsA, HKCTPAKUWHU, OTIEICHUS,
OYUCTKH, YCTpaHEHHMs 3araxa, B TOW WIM HMHOW CTENEHU KOHEYHBIA MPOIYKT
JUIIAETCS KIIIOYEBBIX MHUTATEIbHBIX KOMIIOHEHTOB B pe3yJlbTaTe CaMOOKHUCIICHHS,
TUIPOJIN3a, H30MEPU3AIUH, YTPAThl TOKO(EPOIIOB.

B xauecTBe npumepa 3aBUCUMOCTH IIEHHOCTH JJIsI 3JJ0POBBS YEJIOBEKa MPOIYKTa
MUTAHUS OT ChIPbsi MOTYT OBITh JIAaHHBIE O COCTaBE HEHACKIIICHHBIX KUPHBIX KUCIOT B
nojicomHeuHoM macde. [lpu monydenun macia u3 ceMeuek MOJCOTHEYHUKA, B3SThIX
Ha 10-i 1eHb, COOTHOIIIEHHWE B TOTOBOM MPOJYKTE oMmera-6/omera-3 paBHo 3:8, npu
HCTOJIb30BAaHUN COOpaHHBIX ceMeueKk Ha 30 AeHb 3TO COOTHOIIeHUE aocturaet 12:1,
a Ha 90 nmenp ot nBeteHus — 24:1. 3eneHpie GaHAHBI XapPaKTEPUIYIOTCS MEHBIITUM
[JIMKEMHYECKUM HHJEKCOM, YEM JKEJThIE CIeNble OaHaHbI, MOCKOJIbKY IOCIEIHUE
cozepkat Ooibiiie OBICTPO YCBOSEMBIX caxapoB. Hammmm mpeaku mpenMyiecTBEeHHO
ynotpeossiii GpyKThl U OBOIIM 33J0JTO JO TOTO, KaK OHU CO3peIoT. PpPYyKTHl U
OBOIIM 00JIA/TAaI0T MOIIHBIM AHTUMYTareHHbIM UM TPOTHBOPAKOBBIM 3(deKTom,
Oaromapsi HaTMYMIO B HHUX OOJIBIIETO KOJWYECTBAa (hIABOHOWJOB W TIIyTaTHOHA.
Oco0eHHO MHOTO AaHTHOKCHJAHTOB B OKpAIIEHHBIX OBOm@Ax U (Qpykrax. ITO
MOCIYKUJI0  OCHOBaHMEM  AMEPUKAHCKOMY  IPOTHBOPAKOBOMY  OOILECTBY
PEKOMEHIOBATh €KETHEBHOE YIMOTPEOICHUE KaXIbIM B3POCITBIM YEIIOBEKOM OT TISTH
710 BOCBMH Pa3JIMYHBIX CBEXHUX OBoOIIeH u (pykToB. B mponecce mpUroToBiIeHHs
MUK 3HAYUTEIbHOE KoJMnuecTBO (0T 5 1m0 80%) pacTUTENbHBIX aHTUMYTareHHBIX
cyoctanuuii paspymaetrcs. 90% psiObero xupa, Ooratoro omera-3 KHUCIOTaMU B
Mpoiiecce MNOATOTOBKHM IMOJBEPraeTcss THAPOreHU3aluu, KOTopas yAaIsieT 3TH
NPUPOJIHBIE  AHTUOKCHAAHTHI. boiee Toro, HCXoAss W3 TEXHOJOTHYECKOU



53

1eecoo0pa3sHOCTH B yliepO MOJE3HOCTU ISl 3J0POBbs, PACIIUPSIOTCS TOCEBBI U
BBIpAIIMBAaHUE T€X PACTCHUHN M KMBOTHBIX, IPOJYKTHI U3 KOTOPBIX JIYUIIlE XPAHATCS,
HO JIMIIEHBI CTOJIb HEOOXOIMMBIX JJIsl OpraHM3Ma 4esiOBeKa JIETKO pa3pyllaeMbIX
MUIIEBBIX KOMMOHEHTOB. Hampumep, mpuoputeT OTHAaETCS pacTeHUsIM, B Macie
KOTOPBIX OOJIbIIIE COACPIKUTCS KUPOB, OTHOCSIINX K KJIacCy omMera-6 BMECTO oMera-
3, TOCKOJIBKY TIOCJIEHHE OBICTPO OKHUCISIOTCS U CYIIECTBEHHO COKpAIIaloT CPOKH
TFOJIHOCTA MHIIEBOrO MPOJAYKTAa. MexXay TeM MOCHeIHssl TpyIrna HEeHACHIIEHHBIX
KUPHBIX KHCJIOT, Oyaydyd TMPUPOJHBIM AaHTHOKCHUAAHTOM, HeoOXoauma is
HOPMaJILHOTO (PYHKIIMOHMPOBAHUS TMPAKTUYECKH BCEX KJIETOK OPraHOB W TKaHEH
YeJIoBeKa.

B pesynbpTaTe aHTPONMOTEHHOW IEATENBHOCTU CEIbCKOXO3SUCTBEHHBIE YTOJbS
00€IHSIOTCS U UCIBITHIBAIOT Je(PUIIUT MUTATENBHBIX BellecTB. Kak cieacTBue 3Toro,
BO MHOTHX CbEIOOHBIX PACTCHHUAX YMEHBIIAETCS COJEpKaHUE >KMU3HEHHO Ba)KHBIX
coenquHeHui. Ilo nmanHbIM amepukaHckux ucciaenonateneid, 80% mnou CIIA He
MOTYT B HACTOSIIEe BpeMsl YJIOBIETBOPUTHh MOTPEOHOCTH CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp B MHUHEpaJIaX M UX KOMIUIeKcax. B pesynbraTe, ecniu B Havane XX Beka B
100 r mmuHata coxepxkainoch 157 mr xenesa, To B 1968 roay KOJUYECTBO 3TOrO
MUKpPO3JIEMEHTAa B JTaHHOM pacTeHuu ynayuo 1o 27 mr, B 1979 — no 12 wmr, a B
HACTOSIIEe BpeMs ero MeHbie 2 Mr. [ y1oBIeTBOPEHUs CYTOYHOM MOTPEOHOCTH
B3POCJIOTO POCCUSIHMHA B JKeJIe3e Mepe] epBOl MUPOBOM BOMHOMN JOCTATOYHO OBLIO
ChECTh JIBa KPYMHBIX 510J10Kka. B HacTosiiee Bpems aaxke ynorpebdienue 1 kr 010k
HE BOCTIOJIHUT CYTOYHBIC MMOTPEOHOCTH B 3TOM MuHepae [8].

N3meHnnach coumanbHasi CTPYKTypa HACENICHMs, B PE3yJbTaTe€ B HACTOSIIEE
BpEMs 3HAUUTEINIbHASI YacCTh HACEJIEHUS MPOKUBAET B MPOMBINUIEHHBIX LEHTpax W,
NIEPECTAaB y4YacTBOBaTh B HEMOCPEICTBEHHOM IPOU3BOJCTBE MPOAYKTOB MUTAHUS,
NPaKTUYECKU JIMIIEHA HaTypalbHBIX CBEKHUX CEJIbCKOXO3SMCTBEHHBIX MNPOIAYKTOB
nuTaHus. B pe3ynapTaTe HMHTEHCHU(PUKAMM MPOMBIIUIEHHOTO TPOM3BOJICTBA C
UCIIOJIb30BaHUEM YJI00peHui, TrepOuIuaoB, (DYHTHIIMIOB MOJIYy4YaeMbI€ MPOIYKThI
NUTAHUS CTAJIM CYIIECTBEHHO YCTYIATh MO COJEPKAHHUIO >KM3HEHHO HEOOXOJMMBIX
MUIIEBBIX CYOCTAHIIMNA B JECSITKU pa3 TEM MPOAYKTaM, KOTOPbIE MPOU3BOAMUIUCEH IO
TPaAUIIMOHHBIM TEXHOJIOTUSIM.

OnpeneneHHoe 3HAYEHUE B HEIOCTATOYHOM IOHUMAaHMM B COBPEMEHHBIX
YCIOBHUSIX Ba)XHOCTHM UCIIOJb30BaHUSI B  €KEIHEBHOM  pAIMOHE YeJOBEKa
HEJIOCTAIOIIUX XU3HEHHO Ba)KHBIX PETYISATOPHBIX UMEET M CIIOKUBILIASICS CHUCTEMA
TOBapHO-JACHE)KHBIX OTHOIIECHUN B 00JacTH 31paBooxpaHeHus. [IpousBoautenu
dapmaneBTHYECKUX MpenapaTroB, TOPMO3SAT BHEAPEHHWE B MOBCEAHEBHYIO >KU3HBb
rpakjaaH MPOOUOTHUKOB M MPOIYKTOB (PYHKIIMOHATBHOTO MUTaHWs. [[s yiydmeHus
cuTyanuu, TpeOyeTcs OrpomMHasi TMPOCBETHTENbHAas pabora, 4YTOOBI YOEAUTh
HaceneHue Poccuu, B 3HAYMMOCTHM U TOJIE3HOCTH IIMPOKOIO MCIHOJIB30BAHUS B
paryoHe MUTAaHUS MPOAYKTOB (PYHKIIMOHAIBHOTO Ha3HaueHUs (MMHUIIEBHIC MPOIYKTHI-
anantoredsl’.)

1% [TpoayKTHI-a1anTOréHBI — MPOAYKTHI IPUPOTHOTO HPOUCXOKAEHHS, CIOCOOHBIE MOBBIIIATH
HecnerMpUIECKYI0 COPOTUBISIEMOCTh OPraHU3Ma K IUPOKOMY CIIEKTPY BPEAHBIX (haKTOPOB
(buznuecKoi, XUMHUYECKON U OUOJIOTUUECKOM PUPO/IBL.
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B Hacrosmee BpemMs NOPUXOAUT MOHUMAHUE HEOOXOAMMOCTU 3aMEHBI
KOHLEMUUNA PalMOHAIBHOIO NUTAHUS HA KOHIEMNIMI0 ONTUMAJIbHOIO 310POBOIO
nutanus. [lapagurmMa ujaen ynoBIETBOPEHHUS TOj0Ja W MUUIEBOM 0€30MacHOCTU
MEHSETCA NapaJurMoil pacCMOTPEHUs MUILH, KaK BaKHEHIIero (hakropa COXpaHeHUs
U yIy4YIIEHUs 310POBbsl, CHUKEHHUS] PUCKOB BOZHUKHOBEHUS 3a00JI€BaHMIA.

B nocnegnue roasl BO MHOTHX CTpaHax MUpPa PsIOBBIE MOKYNATENH MHUILEBBIX
MPOIYKTOB OOECIIOKOEHBI HE CTOJIBKO TEM, COACPUT JIU MHUIIA JOCTATOYHO KaJOpui
U IUIACTUYECKUX CYOCTaHIMH M YJOBJIETBOPSET JU OHA BKYCO-apOMAaTUYECKHUM
3ampocaM, CKOJBbKO OKa3blBaeT JM BbIOpaHHAas MMM MHILA Ha OXXUJAEMBIH
03710poBUTENIbHBIN 2 (PekT Ha opranusm. [IpoBenennsit B 15 ctpanax EBporneiickoro
coro3a B 1996 roay omnpoc nmoutu 15 000 B3pocibiX drojiei nokasai, 4to 9% u3 Hux
OpekJe BCEro NpHu BBIOOpPE MPOAYKTOB MUTAHUS 3aJyMbIBaeTCAd Haja TEeM, KaKou
NO3UTUBHBIN 3(PpeKkT Ha MX 370pOBbE OKAXET BBIOpAHHBIM MMM TPOAYKT. 32%
OIPOILEHHBIX OTMETHIIM, YTO YKa3aHUS Ha BO3MOXHOE O370POBUTEIBHOE JAeCTBUE
BBIOPAHHOTO MMM MPOJYKTa MPHU €ro MOKYNKE UIpaloT Ba)KHOE 3HaueHue. Takum
o0pa3oM, MpoIecCC MOHMMAHMUS W OCO3HAHHUS 3HAYCHHUS HE3aMEHUMBIX (DAKTOpPOB
NUTaHUS B MPOPUIAKTUKE HAPYIICHUS 3/I0POBbS, YBEIUUEHUH MPOJOIKUTEIHHOCTH
KU3HU, HAyajcsi — JIIOJM BCE Yalle MPUOErarT K HCIOJb30BAaHUIO OMOJOTHYECKH
AKTUBHBIX 100aBOK, BKIIFOUEHUIO B PAIIMOH MUTAaHUS (PYHKIIMOHAIBHBIX MPOAYKTOB.

[Tutanue nomxHO GOPMHUPOBATHCA HA OCHOBE KJIFOYEBBIX MPUHIIUIIOB 3I0POBOTO
NUTaHUS C y4eToM (PaKTUYECKUX DHEProrpaT, BEIUYHMHBI OCHOBHOTO OOMEHa,
Bo3pacTa. OCOOEHHO 3TO BaXKHO B JIETCKOM BO3pacTe.

310poBOe TMHUTaHHE — OJHO U3 0a30BBIX YCJIOBUN (OPMUPOBAHUS 310POBbS
JeTel, MX TapMOHUYHOTO pocTa W pa3BUTHSA. He3mopoBoe NUIIEBOE IOBEJICHHE
dbopMupyeT pucku HM30BITOYHOM MacChl Tella, caxapHoro auabera, 3aboneBaHUM
OpraHOB TMHUIIEBAPEHUS, DHIOKPUHHOM CHCTEMBI, CHCTEMBI KPOBOOOPAIIECHUS.
[TonTBepKaeHUEM PUCKOB CIIYXKaT PErUCTPUPYyEMbIE MOKa3aTeIu 3a00JIeBA€MOCTH.

OcCHOBHBIE TPUHIIUIIBI 3JOPOBOTO MUTAHUSA, KOTOPHIE JOJKHBI OBITh YUYTCHBI
npu  (GopMHUpOBAaHUU MeHIO: 1) obecrmedeHne pa3HOOOpa3usi MEHIO (OTCYTCTBHE
MIOBTOPOB OJIFOJ] B TCUCHHE JIHSA M JBYX CMEKHBIX C HUM KaJICHAApPHBIX JHEH); 2)
COOTBETCTBHE HHEPreTUYECKOM LEHHOCTH 3HEprosarparaMm, XMMHYECKOIO COCTaBa
001 - PU3NOIOTHIECKUM MTOTPEOHOCTSIM OpraHu3Ma B MaKpO- U MUKPOHYTPHEHTAX;
3) wuchoib30BaHHE B MEHIO OJIIOJ, PEUEnTypbl KOTOPBIX, MPEAyCMaTpUBAIOT
MCIOJIb30BaHUE MIAAIIMX METOAOB KYyJIMHApHOM 00paboTKu; 4) MUCHOIb30BaHUE B
MEHIO MHUIIEBBIX MPOJYKTOB CO CHHYKEHHBIM COJIEPKAHUEM HACBIIICHHBIX >KUPOB,
IIPOCTBIX CaxapoB, MMOBAPEHHOM COJIM; a TakXe MPOAYKTOB COJAEPXKAIIMX MUIIEBBIE
BOJIOKHA; TPOAYKTHI, 0OOTAIllEHHbIE BUTAMUHAMH, MHUKPOAJIIEMEHTaMH, Oudumo- u
JAKTO- OaKkTepusiMU W OMOJOTUYECKH AKTHBHBIMH J00aBKaMH; S5) ONTHUMATbHBIN
pEXUM MUTaHUS; 6) HaTUYUEe HEOOXOJUMOro 00OpYAOBAaHUS U MPOYUX YCIOBUHU AJIS
IIPUTOTOBJICHHSI OJIF0]] MEHIO, XPAHEHMSI UILEBBIX IPOAYKTOB; 7) OTCYTCTBHE B MEHIO
MPOAYKTOB B TEXHOJIOTUM H3TOTOBJICHHUS KOTOPBIX HCIOIb30BAIUCH YCUIUTEIU
BKyca, KpacHUTeNM, 3alpelieHHbIe KOHCEPBAHTHI; MPOAYKTOB, 3alpelIeHHBIX K
yHooTpeOJIEHUI0; a TakKe MPOJYKTOB C HAPYIICHUSIMU YCJIOBUM XpaHEHUSA W
UCTEKIIUM CPOKOM TOJHOCTH, IPOAYKTOB IOCTYNHBIIMX ©O€3 MapKUPOBOYHBIX
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ApABIKOB # (Wwin) 0€3 COMPOBOJMUTENBHBIX JOKYMEHTOB, MOATBEPKIAAIOIINUX
0€30MacCHOCTb MUILIEBBIX MPOTYKTOB.
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14. Tapmaea WN.1O0., Epumoa H.B., barnymkuna C.}O. ['mruenunueckas
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4.2.2.Tema Ne 2 «OcHOBBI (pU3HO0/I0TUY M ILEBAPEHUS»

Hean: CdhopmupoBarh npencraBieHue O (PU3MOIOTUU MHINEBAPEHUS, POJIU
HOPMaJIbHON MUKPOQIIOPHI KUIIEUYHUKA B (PYHKIMOHUPOBAHUH OpPraHU3Ma.
KoHTpoJibHBIEC BOIPOCHI:

Uro uzyvaet Hayka Tpodosorus?

2. Kakue BaxkHelIme KOMIOHEHTHI MUY, HEOOXOJUMBbIE JIs MOAePHKAHUS
HOpPMaJIbHOTO OOMEHa BelEeCTB, PYHKIIMOHUPOBAHUS OPraHOB U TKaHEM,
rapMOHUYHOTO pOCTa U pa3BUTHs, BaM n3BeCTHBI?

3. Kakue oTnesnbl nuieBapuTeaIbHOrO TpakTa Bel 3HaeTe, UX pojb B

MUIIEBApPEHUH.

Kaxkast pons nedenu B nmpoliecce nuieBapeHus?

HazoBute nzBecTHpie BaM TUIBI nuiieBapeHus.

Kakue ¢hyHKIIMM BBITIONHSET NMUILEBAPUTEIBHBIN TPAKT?

[lepeuncnute GyHKIHUU, BHITOIHAEMbIE HOPMAJIbHON MUKPOQIOPOii

KUIIIEYHUKA?

=

No ok

CnpaBouHble MaTepuabI N0 TeMe:

Bonbiast ponas B M3y4eHUN MEXaHHU3MOB IMUIIEBAPEHUSI M YCTAHOBICHUU OOITUX
3aKOHOMEPHOCTEH YCBOGHUS TMHINM TMPUHAIJICKUT akageMuky A.M. VYronesy,
cozaaniiemMy B 1980 rogy HOBYIO MEKIUCIUTUTMHAPHYIO HAYKy TPO(DOIOTHIO.

Tpodonorus - 3T0 «Hayka O TMHUIIE, NMUTAHWW, THUIIEBBIX CBA3SX M BCEH
IpoIeccax YCBOCHHUS MUIMM HAa BCEX YPOBHSIX OPraHH3allUM JKUBBIX CHCTEM (OT
KJIETOYHOTO A0 OuocdepHoro)». A.M. VYroneBbiM Oblla TpPENJOKEHA TEOPHUS
«aJIeKBaTHOTO MUTAHUS», OCHOBHBIMU TOCTYJIaTaMH KOTOPOTO SIBISIETCS IPU3HAHUE,
4TO BCE KOMIOHEHTHI MUK (HyTpueHTHI'! n GannacTHble BemecTBal?) HEOOXOAUMEI
JUISE  TIOJJIEP’KaHUS MOJIEKYJIIPHOTO COCTaBa OpraHu3Ma H BO3MEIICHUS €ro
MJIACTHYECKUX U DHEPTeTHUYECKUX 3aTpaT; BKIIOYAIOT B c€0sl TOTOKU MUTATEIBHBIX U
PETYISITOPHBIX ~ CcyOCTaHIMM; OajmaHC  MHINEBBIX  BEHIECTB B OpPraHU3ME
MO/IJIEPKUBACTCS 32 CUET BBHICBOOOXKIECHUS OTACIBbHBIX HYTPUEHTOB U3 CIOXKHBIX IO
COCTaBy  MHWIIEBBIX  MPOAYKTOB 32  CYET  MOJOCTHOTO,  MEMOpPAaHHOTO,
BHYTPHUKJIETOYHOTO TMHIIEBAPEHUs, a Tak)Ke MHKPOOHOTO CHHTE3a OaKTepUsMU
MUIIEBAPUTEIILHOTO TPAKTA.

Hcxonst u3 teopumn anekBatHoro nutanus (A.M. Yronepa), i HOpMaJIbHON
KU3ZHEJEATCILHOCTH OPTaHW3My HEOOXOIUM IIACTUYECKUN U DHEPreTUYCCKUN
MaTepual, a TakKe pa3HOOOpa3Hble PETyIATOpPHBICE CYyOCTaHIIMHM, KOTOpPBIC
MOCTYMAIOT B OPTAaHU3M C TTUIIEBBIMH MPOAYKTAMH.

Paznmuuaror miecTh BaXXHEHIIMX KOMIIOHEHTOB MHIIHM, KOTOPHIE HEOOXOIMMBI
OpraHu3My ISl TOJJACpXKaHUS OOMEHa BEmeCTB, (YHKIIMOHHUPOBAHHUS OPTaHOB H
TKaHEW, JUIsi pocTa W OOHOBJICHHS KJIETOK OpraHM3Ma - 3TO BOJA, OCIKH, >KHPHI,

1 HYTpHeHTBI — OUOJIOTHYECKU 3HAYKMBbIE KOMIIOHCHTBI,
12 bannactabie BCIICCTBA — OHOJIOrMYECKU HE3HAYUMBIEC KOMITOHEHTEI.
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YTJIEBOJIbl, MUHEPAJIbHBIC BEIIECTBA U BUTAMUHEL. [Ipexae yeM opranu3M yCBOUT HX,
OHM TOJIBEPraloTCs PACILEIJIEHUIO Ha OO0Jiee MPOCThIE 3JEMEHThl. DTO MPOUCXOJUT
OJylarosiapsi mpoueccaM MUILEBAPEHUS.

[umeBapenne — 3TO  COBOKYHNHOCTh  (DM3UYECKHX, XUMHYECKUX U
(U3UOIOTMYECKUX TMPOIECCOB, B peE3ylbTaTe KOTOPHIX TOJ  BO3JIEUCTBHUEM
(dbepMEeHTOB MUTATENIbHBIC BEIIECTBA PACHICIUISIOTCS Ha 00Jiee MPOCThIe XUMUYECKUE
COCIMHEHUS, CIOCOOHBIE BCAChIBATHCS Y€PE3 CTEHKY JKEIYJOYHO-KUIIIEYHOTO TPAKTa,
MOCTyNaTh B KPOBOTOK M yCBaMBAaThCA KJETKamu opranu3Mma. [Ipu 3ToM B mporecce
MUIIEBAPECHHUS]  MUTATENIbHBIE  BEIIECTBA, IOCTENEHHO  MPOJBUTAACH  Yepe3
MUIIEBAPUTEIbHBIA TPAKT, MPOXOASIT CYMMapHOE pAaCCTOSHHE TMOpSIKa JECSITH
METPOB. DTH MPOILIECCHl MPOTEKAIOT B OMpPEACICHHON MOCIEI0BATEILHOCTH BO BCEX
oTAenax MUIIEBAPUTENBHOrO TpakTa (TOJOCTH pTa, TIOTKE, MHILEBOJE, >KENYJKE,
TOHKOW ¥ TOJCTOM KHUIIKaX C Yy4YaCTHEM TI€YEHW U IKEIYHOTO IIy3bIps,
HOJDKENTYIOYHOM  JKene3bl). TOJNbKO MHHEpaJbHBIC COJIM, BOJAa M BHTAMHUHBI,
yCBaMBAIOTCSI YEJIOBEKOM B TOM BHJIC, B KOTOPOM OHHM HaXOJsATCS B TuIe. benkw,
JKUPBI ¥ YTIIEBOJIbI TTONAAI0T B OPTAaHU3M B BUJIE CJIOKHBIX KOMIUIEKCOB. UTOOBI OHH
YCBOWJIMCH, TpeOyeTcs ciokHas ¢u3uveckas U xumudeckas mnepepadorka. Kpome
TOTO, KOMIIOHCHTHI THIIU JIOJDKHBI TMPEIBAPUTEIIBHO YTPAaTUTh CBOI BHJIOBYIO
crenuPpUIHOCTh, WHAY€ OHHM OYyIyT NPUHUMATHCS CHUCTEMOM HWMMYHHUTETa Kak
qy’>KEepOJHBIC BEIIECTBA.

[MumeBapeHne HauyMHAETCd C U3MEIbUYCHUS THUIIM B POTOBOM IOJOCTH,
YBIQKHEHMSI €€ CIIOHOM, MEepBUYHOr0 MeTadoiim3Ma U TpaHchOopMaIluu oA
BO3/IeHiCTBUEM (DEPMEHTOB CIIIOHBI (aMuiIa3bl, MPOTEWHA3bl, Jumnasbl, Qocdarassl,
PHK-a3b1). Cpennsis npo0KUTENbHOCT MPEeObIBAaHUS MTUIIU B TIOJIOCTH pTa JIOJDKHA
cocTaBlATh nopsAnka 15-20 cek. B ciydyae cokparieHuss BpeMEeHU HaXOXACHUS MUIIA
B TIOJIOCTH PTa, HAPYIIAIOTCS MPOIIECCHI MUIIEBAPEHUS, COOTBETCTBYIOIINE JaHHOMY
y4acTKy NHIIEBAPUTEIBHOTO TpakTa (M3MeENbUEHHUE, pacmajl Kpaxmaa Ha TpPOCThIe
caxapa).

JHlanee crnemyer oTam  MepeIBIKEHHWE  MHINEBOTO  KOMKa 32  CYET
NEPUCTATBTUYCCKUX JBMIKEHUH MBI TJIOTKA M THIIEBOJA B JKENYAOK. AKT
TJIOTaHUS BKIIOYAET B ce0s a3y poTOBYIO (MPOU3BOIBHYIO), TIOTOYHYIO (OBICTPYIO
HEMPOMU3BOJIbHYI0), TMHUINEBOJHYIO (MEIUIEHHYI0 HENpou3BOJIbHYIO). Cpenuss
MPOJIOKUTENBHOCTS BPEMEHU MPOXOXKACHUA MHUIIEBOIO KOMKA 4epe3 MHILEBOJ
cocTaBisieT 2-9 cek, W 3aBUCHUT OT IUIOTHOCTM muiu. i1 mOpenoTBpamieHus
oOpaTHOr0 TOKa TMTHINM, a TakKKe pa3TpaHUYCHUS BO3JCHCTBUS Ha Hee
MUIIEBAPUTEIBHBIX (bepMeHTOB, MUILEBAPUTETbHBIN TPaKT o0OecneueH
CHEUUAJIbHBIMU KJIallaHAMH.

[TuieBoil KOMOK, MOMAaB B KEIYJ0K, B TEUEHUE TPEX-TISITU YaCOB MOJIBEPraeTcs
MEXaHUYECKOW M XUMUYECKON 00paboTKe (101 BO3EHCTBUEM KETyIOYHOTO COKA H
MIPUCYTCTBYIOIINX B HEM COJISTHOM KHCIIOTBI, KOTOpas 00eCreYrBaeT KUCIYIO Cpelly B
KeTyJIKe, BbI3bIBACT JCHATYpAIMI0 U HaOyXaHue OeKOB, aKTUBUPYET MENICUHOTCHBI,
OKa3bIBaeT OaKTepUIUAHBIN A(PPEeKT;, MencuH - mepeBapuBacT OETOKCOAEpKAIlIKe
MUIIEeBBIE  MPOJMYKTHI). JIWMOMUTHYEeCKass aKTHBHOCTh  JKEIYJOYHOTO  COKa
CIOCOOCTBYET PaCUICIUICHUIO AMYJIBIMPOBAHHBIX KUPOB MoJioka. OOpasyromiascs B
KEITyJKEe B 3HAUYUTENIbHBIX KOJIMYECTBAX CJIM3b, C OJHOM CTOPOHBI, BBINOJIHSET
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3aIUTHYIO (DYHKIMIO 3aIMIIAs CIU3UCTYIO JKEIyJIKa OT JEeUCTBUS COJSTHOM KUCIOTHI,
a TakKe CIYKUT HUCTOYHUKOM DSHIOTEHHBIX O€NKOB IJs HUX MOCIeayoen
YTUIM3AaLUU MUKPOOPTAaHU3MAMU TOJICTOW KUIIKH. B JKemyake MpUCYTCTBYET TAKkKe
crienUalibHbIN (pakTop, oOecrneunBarouii B JaibHEHIIIEM YCBOEHHE BUTaMuHa B1o.

[locne xemyaka NOUIIEBOM KOMOK MONAJaeT B TOHKUM KHUILIEYHUK, [JIMHA
KOTOPOro JocTuraet 6,5 merpoB. Kuiieunslid COK B 3TOM OT/EJI€ TUIIEBAPUTEIBHOIO
TpakTa UMEET LIEJIOYHYIO CPENy 3a CYET MOCTYIUIEHNS B TOHKHMI KHUILIEYHUK YKET4H,
COKa TOJKETYyAOYHOM KeJIe3bl W  BBIACICHUA CTEHOK KumeyHuka. Cok
MOJIKETYIOYHOM  JKeJe3bl CONEpPKHUT Takue (QEepMeHThl, Kak ajb(pa-aMuiaza
(pacmeruisier  yruesonbl), PHK-/IHK-nykneassl (pacmierisitoT HYKJIEHMHOBBIE
KHUCIIOTHI), JIMMA3bl (PaCHISIUISIOT JKUPHI), MPOTeasbl (PacUISIUISIOT OCNKH) B BUJE
nposH3UMOB. Bcero B kumiedHoM coke oOHapyxuBaercs Oonee 20 depMeHTOB
(oHTEpOKHMHA3bl, MenTuiaasbl, Qocdarasbl, HyKiIea3bl, JMMa3a, aMuiasa, JiaKTasa,
caxapaza M Jp.). Y JioJed, NpOXUBAIOMIMX B Pa3HbIX PErHOHaX, BCTPEUAIOTCS
WHJUBUIYYMBI, Y KOTOPBIX OTMEYAETCS HEIOCTATOYHOCTh MPOAYKIHUH (PepMeHTa
JIAKTa3bl, YYaCTBYIOIIEH B yTHIM3ALMH JIAKTO3bl. OCOOEHHO YacTO 3TOT BPOXKIACHHBIH
nedekt ooHapyxkuBaercs y xuteneit (40-100% nonynsuun) Azun u Adpuku. Cpenu
JIUI] CJABSHCKOTO MPOUCXOXKACHUS (pycckue, Oenopychl, YKpauHIbl) 1eUIUTHOCTD
nakta3bl oOHapyxkuBaetcs y 10-15% npeacraBureneii momyssiium.

B TOHKOM KHIIIEYHUKE TPOUCXOJUT W BCACBIBAHME OCHOBHOW MAaCCHI
00pa30BaBIIMXCS MPOCTHIX XUMUYECKHX (parMeHToB nuim. He nepeBapeHHbBIE
OCTaTKW MHIIH [aJIe€ MOCTYMAKT B TOJICTHIM KHIIEYHUK, B KOTOPOM OHH MOTYT
Haxoautbes: or 10 mo 15 wyacoB. B 3TOoM oOTaene NHILEBAapUTENBHOTO TpPaKTa
OCYIIECTBIISIFOTCSL MPOIeCChl BcachiBaHUs BoAbI (10 10 1 B CyTKH), MUHEpaIbHBIX
coJiei, TPOTEKAIOT OCHOBHBIE TMPOIECCHl MHUKPOOHON MeTaboiau3alud OCTaTKOB
NUTATENIbHBIX ~ BEIIECTB, IMOCTYNUBIIMX W3BHE WIM  0OOpa3oBaBIIMXCA B
NUIIEBAPUTENIHOM TpakTe. IIpoJOIKUTENBHOCT MpolLecca MUIIEBAPECHUS Y
3I0POBOT'O YEJIOBEKA COCTABISET B 3aBUCUMOCTU OT CTPYKTYPhI IUTAHUSI COCTABIISIET
ot 12 1o 36 yac.

BcaceiBaHne OCYyHIECTBIISIETCS HAa BCEM MPOTSHKEHUU IMHILEBAPUTEIBLHOTO
TpakTa, MOBEPXHOCTb KOTOPOrO TMOKPHITA BOPCHHKAMH, pPa3IWYaAIOMIUMUCA IO
CTPYKType U (PYHKIIMHM B 3aBUCHMOCTH OT CBOCH JIokanu3anuu. Ha 1 MM cim3ucToit
npuxonurcst 30-40 BopcuHOK. BcacbiBanue OCyIIECTBISETCS 3a CYET pealih3aluu
HECKOJBbKUX MEXaHM3MOB (MACCHBHBIM TpaHCHOPT, oOneryeHHas auddys3us,
akTuBHBIA TpaHcmopT). [lpm stom, 50-60% mpomykToB Merabonuzma OETKOB
BcachIBaeTCsl B ABeHaauarunepctHo kumike, 30% - B ToHkoi u 10% - B TOICTOM
OT/IEJI€ KUIIIEYHUKA. Y TJIEBOJIBI BCACBIBAIOTCS TOJIBKO B BUAE MOHOCAXAPOB, IPU 3TOM
MPUCYTCTBUE B KUILIEYHOM COKE COJIEM HATPUS CYLIECTBEHHO MOBBIIIAET CKOPOCTh X
BcacbiBaHusA. [IpomykTel MeTabonm3ma »KHUPOB TaK XKe, KaK W OOJBIIMHCTBO
MOCTYNAIOIIUX C MUIIEH BOAO- U KUPOPACTBOPUMBIX BUTAMHUHOB, BCACBHIBAIOTCS B
TOHKOM OTJIEJI€ KUIIICUHUKA.

BaxHyro poib B Tmpouecce MNHILIEBAPEHUS UIPAET IE€YEHb, B KOTOPOWU
MPOUCXOIUT oOpa3zoBaHue xeauu. JKemub CMOCOOCTBYET SMYJIbrallid >KUPOB,
BCACBIBAHUIO TPUTIULIEPUIOB, AKTUBUPYET JUMA3y, CTUMYJIUPYET MEPUCTATBTUKY,
WHAKTUBHUPYET MENCHH B JBEHAIIATUIIEPCTHON KHILIKE, OKa3bIBACT OAKTEPULIMIAHBINA U



59

OaktepuoctaTuueckuil 3(@PeKT, yCHUIMBAET THUAPOJU3 U BCAChIBAHHE OCJIKOB U
VIJIEBOJIOB, CTUMYJIUPYET NpoJudepaiio SHTEPOIUTOB, MPOIIECChl 00pa30BaHUS U
BBIJICTICHUS KETUH.

BonbIIMHCTBO TacTpOMHTECTUHAIBHBIX TOPMOHOB B XMMHUYECKOM OTHOIIECHUU
MPEACTABIIAIOT COOOM MENTHUAbl U OKa3bIBAalOT MHOKECTBO Pa3HOOOpa3HbIX 3(PPeKToB
Ha (YHKIMM THUIIEBAPUTEIIBHOTO TpakTa W oOMeHa BemlecTB. OHM BIUSIOT Ha
CEKPEIIMIO BOJIbI, DJIEKTPOIUTOB U (EPMEHTOB, MOTOPHYIO aKTUBHOCTH KETyI0YHO-
KHUIIIEYHOTO TpaKTa, BCACHIBAHUE BOJBI, DJIEKTPOJUTOB W MHUTATEIBHBIX BEIECTB,
NEATeNIbHOCTh  CEPACYHO-COCYAUCTON CHCTEMBI, (PYHKIMOHAJIbHYIO aKTUBHOCTD
SHJOKPUHHBIX KJIETOK MHUIIEBAPUTEIHHOTO TPAKTa U JIPYTUX dHIOKPUHHBIX JKeEJIe3.

B 3aBucumoctu 0T mpoucXOXkAeHUs (EPMEHTOB pa3IuyaloT TpPHU THUIIA
nuieBapeHus: 1) 3a cyer (EepMEHTOB, CHHTE3MPYEMBIX JKeJe3aMH YelloBeKka; 2) 3a
cueT (EPMEHTOB, CHHTE3UPOBAHHBIX MHUKPOOPraHU3MaMu; 3) OCYIIECCTBISIEMOE
dbepMeHTaMu, CoJIepKAITUMHUCS B COCTABE MPUHUMAEMOMN TTHUIITH.

B 3aBucuMocTH OT JIOKanW3alMM  THIIEBApEHHE  MOAPA3ICTAIOT  Ha
BHYTPHUKJIETOYHOE, KOT/Ia MPOIECChl THAPOIN3a MUTATEIBHBIX BEIIECTB MPOUCXOISAT
BHYTPHU KJIETOK (32 CYET JIN30COMAJIbHBIX (DEPMEHTOB), U BHEKJIETOUHOE (IOJIOCTHOE
U TIPUCTEHOYHOE).

Taxkum 00pa3oM, MUIICBAPUTEIBHBIN TPAKT B OPraHU3ME YEJIOBEKA BBITIOTHSET
HECKOJIbKO (hyHKIIHIA:

1) cexpeTopHast GYHKIIUS - XapaKTepU3yeTCsl 00pa30BaHUEM MHIEBAPUTEILHBIX
COKOB (CITIOHBI, )KeJTYI0YHOT0, TMOJ[KETYA0YHOT0, KAIIIEYHOT'O COKOB U KEJIUN);

2) MoTOpHasi GYHKIIMS - 3aKJIIOYAeTCs B KCBAHUH, TIOTAHUH, MEPEMEIIHBAHNH,
NEepPEABMKEHNUHN TTHILN N0 MUILEBAPUTEIBHOMY TPAKTy U YAAJIEHUIO U3 OPraHU3Ma He
NEPEBAPUBAEMBIX  OCTATKOB, B  JBWKEHHUM BOPCHHOK W  MHKPOBOPCHHOK;
OCYLIECTBIISIETCS. MYCKYJIATYypOil MHUIIEBAPUTENILHOIO armapara Ha BCEX ATamax
KOHBEUEpa;

3) BcacwiBaTenbHAs (YHKIMS - 3aKIOYaeTCs B IMOCTYIUICHMH W3 MOJOCTH
KEIYAOYHO-KUIIIEYHOTO TpakTa B KPOBOTOK MPOAYKTOB pacileryieHuss OenKoB,
KUPOB U YIIIE€BOJIOB (AMUHOKHUCIIOTHI, TJIMLEPUH, )KUPHBIE KUCIOTHI, MOHOCAXapHU/Ibl),
BO/IbI, COJIEH, JICKAPCTB U APYTUX COCAUHECHUI;

4) BHYTpHICEKpETOpHas (YHKIIHS - 3aKJIFOYAONIAsics B BHIPAOOTKE TOPMOHOB,
OKa3bIBAIOLIUX PETYIUPYIOIIEe JCHCTBHE HAa MOTOPHYIO, CEKPETOPHYIO U
BCACHIBATEIbHYI0 (YHKIIMA THUIIEBAPUTEIBHOTO TpakTa (TacTpUH, CEKPETHH U
Ipyrue TOPMOHBI );

5) skckpeTopHas (PYHKIMS - 00ECIEUMBACT BBIICICHUC IHUIICBAPUTEIBHBIMU
KeJe3aMH B MOJOCTh KETyI0YHO-KUILIEYHOTO TPaKTa MPOAYKTOB 0OMeHa (MOYEBHHA,
aMMHMaK, >KEJYHbIE MUTMEHTHI), BOJbI, COJIEH TSIKEIbIX METAIOB, JIEKAPCTBEHHBIX
MpenapaToB, KOTOPbIE 3aTEM YAAISIOTCS U3 OPraHU3Ma;

6) SIBIISIETCS MECTOM oOuTaHus CUMOMOTHYECKUX accouanui
MUKPOOPTaHU3MOB.

Hopmanbhyio Mukpodopy MNHUIIEBAPUTEIIBHONO TpPaKTa C COBPEMEHHBIX
MO3ULIMI  CIeAyeT  paccMaTpuBaTh  Kak  MHOXECTBO  MHUKPOOHOILIEHO30B,
XapaKTEPU3YIOMIUXCS OMpPEAEICHHBIM COCTABOM U 3aHUMAIOIIUX TOT WM HMHOU
OMOTOIl B OpraHuU3ME YeJIOBeKa. JTa MHUKpOQJopa BKIIOYAET JECITKA U COTHU
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pa3HooOpa3HbIX BHUAOB MHMKPOOPraHu3moB. HemocTaTok wiM H30BITOK TOrO WIH
MHOTO cyOcTpaTa WM MeTaboJauTa CIYKUT CHUTHAJIOM JJisi YCWJICHHMS pOCTa WU
rubesm COOTBETCTBYIOIIETO 3B€HA HKOJIOIMYECKON cucTeMbl. B mpolecce 3Bomonuu
MOCTOSIHHBIE TPEJICTAaBUTENM HOPMAJbHOM MHUKpPOQIOpHl MNpeBpallaiuCh BO BCE
Oosiee B3auMOCBsI3aHHOE T1iejoe. OIHOBPEMEHHO [JIsi JOCTIKEHHS Oojbliei
3 PeKTUBHOCTH TpouCXoauia W crnenuanu3auus ux ¢Qyakuuil. IlomoOHas
WHTerpaluss W crenuanu3anus (yHKIUA MO3BOJISIET HOPMalbHOW MUKpodIIope
3I0pOBOTO YEJOBEKa BBICTYINATh Kak €JWHOE 1eJ]0e, COrjJacoBaHHO paboTarollee B
MHTEpEcaxX BCEW CUCTEMbI OPraHu3Ma, B KOTOPOM OHa JIOKaJIU30BaHa.

C mMomeHTa poXJeHusi peOeHKa, ero KoxKa M CIM3UCThle O00CEeMEHSIOTCS
MUKpPOOpPraHM3MaMHM, MX 4YHCIO M pa3HooOpa3ue OmpeaenisieTcss COCTaBOM
MUKPO(]IJIOpEl MaTepH, MEXaHU3MAaMHU POJIOB, CAHUTAPHBIM COCTOSIHUEM CpEJIbI, B
KOTOpOW OHHU MPOXOJWIH, THUIOM BCKapmiuBaHus. K HacrosimieMy BpeMeHU
BBISIBJIEHBI HEKOTOpPbIE OOIME 3aKOHOMEPHOCTH 3aCENICHHsI JKETyI0YHO-KUIIIEUHOTO
TpaKTa 4eJIOBeKa MUKpOOpraHu3MaMu. Tak, yCTAaHOBJIEHO, YTO B MEPBBIC YaChl U JTHU
B KHIICYHUKE HOBOPOXKJICHHBIX BCTPEUYAIOTCS MPEUMYIIECTBEHHO MHUKPOKOKKH,
cTaOUIIOKOKKH, DHTEPOKOKKU M KIIOCTPUIUHU. 3aTeM TMOSBISIOTCS SHTEPOOAKTEPUU
(KuIIeyHble TaJouyKH), Jakrobanuuiel U Oudumobakrepun. Co BpeMeHEM B
KAIIEYHUKE TOABIAIOTCSA, a 3aTeM HayuHalOT NpeodsaiaTh HECHOPOHOCHBIE
oOnuratHo-aHa’poOHble Oaktepuu (Oudumodakrepuu, 3yOaKkTepuu, OaKTEPOUbI,
CTPENTOKOKKH,  CcOupwuibl). Jlnsg  Toro  4TtoObl ~ MUKpOOHash  3KOJIOTHS
MUIIEBAPUTEILHOTO TPaKTa HOBOPOXKIAEHHBIX MO CBOEMY COCTaBY HPHOJIM3WIACH K
TaKOBOM Yy B3pOCIHBIX, TpeOyeTcs Heckonbko JieT. OcobeHHo o0mibHa MUKpodiIopa
HIKHUX OTJEJIOB MUIIEBAPUTEIBHOTO TpakTa. 37eCh OOHApYX EHbI MPEICTaBUTETU
6omnee 500 BumoB OaxkTepuii. Yncno aHaspOOHBIX MUKPOOPTaHU3MOB B 3TOM 00J1aCTH
3I0pOBOTO B3pocioro 4enoBeka Oosiee yeM B 100 pa3 mpeBbIIaeT TaKOBOE 10
CoJIepKaHUI0 a’pOOHBIX OakTepuidl. DHTEpOOaKTepUHU, BKIIOYAs KHUIIICYHBIC MAJOYKH,
cTaUIOKOKKH, TPpUOBI U Jpyrue a’poObl, COCTaBISAIOT HeMHOTUM Oojee 1-4% wu
paccmaTpuBaloTCa  Kak  Jgo0aBoyHash ~WJIM  cllydaiiHas —~ Mukpodiopa. Ha
KHU3HeoOecTrieueHne MUKpO(MIOphl KAIIEYHUKA YeJIOBEKa B CPETHEM PAcXOAyeTcs 10
10% noctynuBIIe# ¢ MULIEH SHEPTUU.

[IpencraButenun HOPMadbHONM MHUKPOGIOPHI MPUCYTCTBYIOT B OpPraHU3MeE
YelioBeKa B BHUJE€ (UKCHPOBAHHBIX K OMPEAEICHHBIM pEIenTopaM MHUKPOKOJIOHHM,
3aKJIIOYCHHBIX B OWOIIIEHKY. buomieHka, Kak mepyaTka, MOKPHIBAET KOXY H
CIIM3UCTBIE OTKPBITHIX OKPYXAIOIIEH cpelie MOIOCTEN 3[I0POBOT0O YEIOBEKA U COCTOUT
13 DK30IIOJIMCAXapUI0B PA3IMYHOTO COCTABa MUKPOOHOTO MPOUCXOKICHHS, a TAKKE
MyIFHA,  TPOAYIUPYEMOTO  OOKaJOBUIAHBIMH  KIETKamMu  ciam3ucThix. C
(GYHKITMOHAIBHONW TOYKHW 3pEHHUs OWOIUICHKA PEryJINpPYyEeT B3aUMOOTHOIICHUS MEXIY
MAaKpOOPraHU3MOM U OKpyXKarouien cpenou. llomagaronmii B OpraHu3M HCXOIHBIN
MUIIEBOM CyOCTpaT B pe3yJibTaTe MHUKPOOHOW TpaHcpopmaluu mIpeBpallacTcs B
MPOMEXKYTOUHBI JUOO KOHEUHBIM MPOAYKT C TOW WIM HMHOM OHOJOTHYECKOM
AKTUBHOCTHIO.

Hopwmanbhas mukpodaopa u npoAyKThl €€ MeTaboIu3Ma

1) yyacTBy1OT B:

1.1. perynsiuu Ta30BOr0 COCTABa KUIIEUYHUKA U IPYTUX MMOJIOCTEH OpraHn3Ma;
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1.2. metabonn3Me OEIKOB, YIIIEBOOB, JUIHUIOB U HYKJIIEMHOBBIX KUCIIOT;

1.3. BogHo-coneBoMm oomene (Na, K, Ca, Mg, Zn, Fe, Cu, Mn, P, Cl u np.);

1.4. o0ecrieyeHUH KOJOHUBAIMOHHOM  PE3UCTEHTHOCTH, MPEAOTBpaIast
NPWKABICHAE W Pa3MHOXCHUE B KHINICYHUKE YYKEPOTHBIX OpPTraHU3MOB WA
3acelIeHne TeX WJIM WHBIX 00JacTeil MUIEBApUTEIHLHOTO TPaKTa HECBOHWCTBEHHBIMU
JUTSI HUX BUJAMU MUKPOOPTaHU3MOB);

1.5. pemupKyJIsnuH CTEPOHMIIHBIX COCAWHEHUH U JPYrUX MaKPOMOJEKYI
(BKJTIOUAs JICKAPCTBEHHBIC MPENapaThl);

1.6. neTokcuKalMK 3K30T€HHBIX U SHJOT€HHBIX CYOCTPATOB;

2) o0mamaroT MOP(POKMHETHYECKUM  JEHCTBHEM  (CTUMYJIHPYIOT — POCT
SIUTEIIUATIBHBIX KIETOK, CKOPOCTh MX OOHOBJICHHUS Ha CIU3HUCTHIX, IMEPUCTAITBTHKY,
BJIMSIOT HA KOJMYECTBO MOTPEOIAEMOM MUIIHK U T.1.);

3) BBIMONHAIOT HMMMYHOTEHHYIO (YCHJIMBAIOT TyMOPAIbHBIH W TKAHCBOM
UMMYHHUTET, CTUMYJIUPYIOT  (aromuro3, MPOAYKIUIO  HMMYHOTJIOOYJIUHOB,
HUHTEPIICUKHHOB, IIATOKUHOB);

4) ciyKaT HCTOYHUKOM dHEeprun (00pa3oBaHKE KUPHBIX KHCIIOT);

5) mnpoaynupyrT pa3HOOOpa3Hbie OHOJOTHYECKH AaKTHBHBIC COCAMHECHHUS
(BUTAMUHBI, JIMIIOMOJIMCAXAPHU/IbI, ICITHIOTJINKAHBI, AMUHBI, aHTHOUMOTHUKH U JIPYTUE
COCIMHCHUS C aHTUMHUKPOOHOW aKTUBHOCTBIO, HelporenTuasl, NO, HHJI0JIbI).

HopmanbHas Mukpodopa - HWHIUKATOP (PU3MOIOTHMYECKOTO0  COCTOSTHHS
MaKpOOpTaHU3Ma.

CoctaB MUKpOGDIOpbl B OHOMIIEHKE MOKET HM3MEHSTHCA IOJ] BIUSHUEM, Kak
pPa3IUYHBIX CTPECCOBBIX AareHTOB, (DU3HOJOTUYECKOTO COCTOSIHHSI — YEJIOBEKa.
MenunuHcke U MeIMKaMEHTO3HbIE BMEIIATEeNbCTBA, BKIIIOYas MHCTPYMEHTAIBHOE,
XUPYPTUYECKOe WM JIEKaPCTBEHHOE BO3/EHCTBHE, MOTYT HU3MEHUTH IEJIOCTHOCTH
UMeIoIIeicss OMOTIIIEHKH, YTO BEJIET K yTpaTe €€ OTAEIbHBIX (YHKIIUA.

Cpenu (hapMaKoJIOTHYECKUX  TIpernapaToB Hauboee BBIPOKCHHBIN
noBpexaaronuid 3PpGeKT Ha HOPMAIBbHYI0 MHUKPO(IIOPY OKa3bhIBalOT aHTHOMOTHKH.
MHorue MMMYHOAETIPECCAHTHI B KOHIICHTPALMAX OJIM3KUX K KIMHHUYECKUM, TaKXKe
UHTHOUPYIOT pocT OudumobakTepuii, JaKTOOAMIII, IHTEPOKOKKOB M KHIICYHBIX
najgoyek. XHWMHOIpEnaparbl, Kak MPaBWIO, TaKKE BBI3BIBAIOT JUCOMOTUYECKUE
n3MeHeHus. J{ucOMoTHYeCKre MPOSIBICHUS BBIPAKAIOTCS B U3MEHEHUU a0COIOTHOU
YUCJIICHHOCTH aHA’pOOHBIX M JPYTHX MPOKAPHUOTUYECKUX KIIETOK, MX BHUIOBOTO U
ITAMMOBOTO  COCTaBa, CIEKTpa M KOJWUYECTBA O00pa3yeMbIX MHUKPOOHBIX
MetaboinuToB. Pa3pabGorano  0oibIIOE  KONMMYECTBO  TECTOB,  ITO3BOJISIOLINX
O00BEKTUBHO CYJIUTh O COCTOSIHUH HOPMaJbHOW MUKPOGMIIOPHI U e (PyHKIIMOHAIBHON
AKTUBHOCTH, CTETICHHU TIOBPEIKICHUSI.

Hopmanbhas Mukpodaopa KdAleYHUKa UMeeT OOJbIIoe 3HAYCHUE B YCBOCHUU
OMONOTUYECKN aKTHBHBIX BEIECTB U UX BHIPAOOTKE.

B pesynprare HapymieHus HOPMOOHMOIIEHO3a BO3HUKAET JAUCOAKTEPHO3.
JlucOakTepro3 KHIIEUHHKA SBISETCS OAHUM U3 (DaKTOPOB, CHOCOOCTBYIOIIMX
3aTSDKHOMY, PEUIUBHPYIONIEMY TEUEHHUIO ITIEJIOTO psiga 3a00JIeBaHHM (IUCIICTICHS,
aJUIEPTHUH, YaCThIC IPOCTYAHBIC 3a00I€BaHNUs, TUTIOBUTAMHHO3 B).

YcTaHOBIEHO YeThIpe (POPMBI TIPOSBIICHUS TUCOAKTEPHO03a, BHIPAKAIOIITUECS :

1) HapymieHneM UMMYHHOTO CTaTyca;
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2) HapyllIeHUEM MUIIEBAPEHUS U YCBOSIEMOCTH MUIIM, OTCYTCTBUEM alllleTUTa 1
CHUKEHHUEM CUHTE3a BUTAMUHOB Tpyniisl B;

3) CHI>KEHUEM TOJEPAHTHOCTHU CIM3UCTON KUIICYHUKA K IEHCTBUIO MATOTEHHON
MUKPO(DIIOpHI;

4) CHUKEHUEM JETOKCUKALIMOHHON ClIOCOOHOCTH MUKPO(IIOPHI.

Ha npakTtuke Bce 3Tu popMBbl, Kak MPaBUIIO, BCTPEUYAIOTCS BMECTE, YTO SIBIISETCS
PEe3yIbTATOM IMO3IHETO 0OpaIlleHHs] 32 MEAUITUHCKOM MTOMOIIBIO.

Ycnexu, JOCTUTHYTble B O0OJACTH  MUKPOOHUOJOTHYECKOTO  U3YUYEHUS
MUKPOQIIOPHl KHUIIEYHUKA YEJIOBEKA, IMOCIHYKWIM MPEANOChUIKON K pa3paboTke
JTUETUYECKUX U JICUEOHO-TTPOPUITAKTUIECKUX KHUCIOMOJIOYHBIX MPOAYKTOB Ha OCHOBE
Lactobacillus, Bifidobacterium M  Streptococcus. I J1aBHBIM Ha3HAY€HHEM MAacCCOBOT'O
ynoTpeOeHNsT KHUCJIOMOJOYHBIX TPOJYKTOB SIBJSUIOCH TOAABICHUE KHIIEUHBIX
THUJIOCTHBIX  OakTepui,  JUKBUJALUS  JUCOUOTHYECKHX  HApYIICHHWH B
MUIIEBAPUTEIILHOM TpaKTe€ 3a CYET BBEJICHHUS B OpPraHu3M 4YeJoBeKa OOJIbIINX
KOJIMYECTB KMUBBIX aHTATOHUCTUYECKUX MOJIOYHOKUCIIBIX OaKTEpHUH.

JlucOakTepno3, B 3aBUCUMOCTH OT XapaKTepa U3MEHEHHUS COCTaBa MUKPOQIOPHI
TOJICTOT'O KUIIIEYHUKA, MOJIpa3IeNiIeTCs Ha 3 CTeTICHHU.

JucbakTepro3, Kak TMPaBUJIO, COYETACTCS C JPYTUMU TATOJOTHYECKUMU
CHUHJIPOMaMHU, TTOATOMY MEPOIIPUATHS TI0 KOPPEKIIUU HAPYIIEHHOT'O MUKPOOHOIICHO32
OCYHIECTBIISIIOTCS ~ OJHOBPEMEHHO C  JICYEHHEM  OCHOBHOTO  3a00JIeBaHUS.
[lonoxutenbuble 3(PPEKTHl MpU  AUCOAKTEPHO3E JOCTUTAIOTCS HUCIHOJIb30BAHUEM
NPOOMOTUYECKUX TPENnapaToB WM MPOAYKTOB, OOJAJAIONIUX TPOOHOTHUECKHUMU
CBOWCTBaMH.

[lo cBoeMy peicTBHIO MPOOMOTHYECKHE TMpenaparbl, MPUMEHSIEMBbIE MpH
IUCOaKTEPHO3e, pa3IeIsIOTCs Ha KIACCHI:

1. Knaccuyeckne mnpoOuoTuku (U3 o0ONHMratHod (IOpPHI  YEIOBEUYECKOTO
opraHu3Ma: KoJjii-, OuuayM-, JTaKTOOAKTEPHH. ).

2. CaMOPTMMUHUPYIOIIMECS aHTAarOHUCTHI (M3 HMITAMMOB, HE XapaKTEPHBIX JJIS
opraHusma: 0akTUCYOTHJI, ONOCTIOPHH, CTIOPOOAKT).

3. KoMmOunupoBanHbie NMpoOHOTHKN (OM(UIOHT, OMUKOI, aIuIo, JHHEKC,
OM00aKTOH, KUTIAIIHI).

4. UmmoOunu3upoBaHHbIe HA cOpOeHTe KuBble OakTepun (OudumymbaKTepuH-
dopre).

5. KomOunupoBaHHbIE ¢ TU301IUMOM (OndHIH3).

6. IlpenmapaTsl - TPOAYKTHI METaOOIM3Ma HOPMAIBLHON MHUKPOMIOpHI (XHUIaK-
dopre).

7. PexomOuHaHTHBIC - cyOanuH (Oaktepun Subtilis, KOHTpOIUPYIOIIHE CUHTE3
o2-untepdepona).

Haubonee a3 pextuBHBIM cpeacTBOM NMPOGUTAKTUKHI U JICUCHUS TUCOAKTeprno3a
SABJISIIOTCS MpenapaTsl OuuaymMOaKTepuHa.

Xopomuit 3¢pPekT NepBUYHONM U BTOPUYHOW NPOPUIAKTUKU AHCOAKTEpHO3a
JIOCTUTAETCSl  UCIOJB30BAHUEM  OTEUECTBEHHBIX  KHUCIOMOJOYHBIX MPOJIYKTOB,
OouomopoxkeHHOTo. J[Ba cTakaHa kedupa B JI€Hb WIM OJHA MOPLHUS OMOMOPOKEHHOIO
o0ecrnieunBalOT OpPraHW3M IMOJE3HOW MUKPO(DIOPOH, CYTOYHOM MNOTPEOHOCTHIO
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KaJIbLIMSl, BUTAMUHOB W AaMHUHOKHCIIOT, HEOOXOJIMMBIX IJi MPEeAYNPExKICHUS
0CTE0NOpo3a.

O} PexTuBHOCTh  UCHOJB30BAaHUS ~ OMOMOPOXKEHOr0 B NPO(HIAKTHKE
nucOakTepuo3a y JeTed Oblla HcclieloBaHa Ha 0a3e OMOKETHBIX JOIIKOJIBHBIX
yupexaenuit r. Omcka. MccnenoBanue nmpoBOAWIOCH B TP 3Tama: MEpBbIM 3Tal -
OLICHKA 3/I0pOBbSl JE€Ted IMepea NPOBEICHHEM OHKCIIEPUMEHTa; BTOPOM H3Tam —
HKCIIEPUMEHTANIbHBIA, BKJIIOYaJd BblAady OuomopokeHHoro (6 Hemenp) ¢
MOCJIEYIONIMM HAOII0CHUEM 3a COCTOSIHMEM 3[0pOBbs JE€T€d M HACTpoeHus — 3
MecsIa; TPEeTUM dTam — DKCIEPUMEHTAIbHBIM, BKIIOYAJT TMOBTOPHYIO BbIIAUy
OuoMopoxkeHHoro (6 Henenab) € MOCIAEAYIOIIMM HaOIIOAEHUEM 3a COCTOSITHUEM
3I0pOBbS JIeTEeN U HACTpOEHUs — 3 MecsIia.

B wuccinenoBanne Obulo BKIIOUEHO 179 1eTel, MOCEMIABIIMX JIOIIKOJILHBIC
opraHuzanuu, H3 HUX 92 peOeHKa COCTaBWIM «OCHOBHYIO» TIpynmny (netu
MOJIyYaBIINE C PALIMOHOM MUTAHUS OMOMOPOKEHHOE), 87 — «KOHTPOJBHYIOY» TPYIIITY
(Ietn KOTOphIE MUTAIKUCH MO OOBIMHOMY MEHIO). [l obecrieyeHus: 10CTOBEPHOCTH
UCCJIEIOBAaHMS MHHHMMAJIbHAsI YHMCIEHHOCTh JETeW MOJDKHAa Oblla COCTaBIATh HE
MmeHee 37 ven. ['pynmbl He paznuyanuck 1o Bospacty (p>0,05).

JIisi TuHAMUYecKOro HaOJI0/IEHHUs 32 COCTOSIHUEM 3JI0POBbsS JIeTel Ha Mepuoj
HKCIIEpUMEHTa ObUTH BBEACHBI: «KapThl MEAUIIMHCKOTO HaOJIOJIEHUS», COCTOSBIINE
U3 IIACIOPTHOM M CIEUMalbHOM dYacTed. B crenuanbHyr0 4acTe BKIKOYAJIACh
uHboOpMaIHs N0 KIMHUYECKUM TPOSBICHUSM 3a00JIEBaHUNM M HAIMYHUIO Kajio0 Ha
310pOBbE (KOXKHBIE MOKPOBBI, XapaKTep CTyJIa U €ro KpaTHOCTh, APYTUE KaIoObl);
«pOIUTENBCKHE MHPOPMALMOHHBIE KapThl», BKIIOYANOMAs HMHPOPMALKIO OT
ponuteneil o (axkTax MoJydeHHs PEOCHKOM CIEelNUaIn3upOBAaHHOM MEIUIIMHCKOM
NOMOIIY ¥ aHTUOMOTUKOTEPAIIHU, a TAKKe O HAJIMYUH Y JIeTel KaJloO Ha COCTOSIHUE
3II0POBbSI - KAJIOOBI CO CTOPOHBI JKETYJOYHO — KUIIEUYHOTO TPAKTa, aJlJIeprUYecKue
KOKHBIE TPOSIBIICHUS, KaJI00bl CO CTOPOHBI OPTraHOB JbIXaHUS, MPOYHE; «OMPOCHUK
ponuteneily, BKIIOYABIIMKA  BOMPOCHI O  HACJEACTBEHHBIX  3a00JIEBaHUSX,
NCUXUYECKOM H  (U3MYECKOM pa3BUTUU peOEHKa C MOMEHTa POXKICHUS,
HMOIIMOHATILHOM COCTOSTHUH.

B xone uccnenoBanus y netei TpoeKpaTHO OTOMpACs Ha OAKTEPUOIOTHUECKOe
HccleIOBaHue Kaj (40 MepBOro Kypca MpueMa, Mmociie Hero ¥ Mmocjie BTOPOro Kypca
mpuema),  ONpeAeNsUINCh  JIaKToOakTepuu;  OudumodakTepuu;  IHTEPOKOKKH;
knoctpuauu; E. coli  Tunmuneie, E. coli makro3oneratmBhbie, E. coli
TeMOJIMTUYECKHE; Jp. YCJIOBHOMATOT€HHBIC HDHTEPOOAKTEPHH;  CTAPUIOKOKK
30JI0TUCTHIN; CTapUIOKOKK CanmpOpUTHBIN, SMHUIESPMATBHBINA; IPOKIKEIOT00HBIC
rpubbl poga Candida; HedepmeHTHpyIOmUE OaKTepuu; MATOTCHHBIE OaKTEPUU.
NccnenoBanusi BRIMOIHSAINUCH B AKKPEIUTOBAHHOM HCIBITATEIbHOM Ja0OpaTOPHOM
tentpe (arrectat akkpeauraiua NePOCC RU 0001.510193).

[lo nanHbIM 7A0OPATOPHOTO KOHTPOJIA B Hayaje HJKCIEPUMEHTa BCE JNETH
(BHYTpH OCHOBHOM M KOHTPOJBHOM TpyIIl) ObUIM pa3OUTHI HA JIBE TPYIIbI — IETU CO
310pOBOM MUKPOGDIOPON U AETH C MPOSBICHUSIMU AUCOAKTEpUO3a, PU ITOM BTOpas
rpynmna noapaszziensiachk Ha TPU MOArPYINNbl (B COOTBETCTBUM C Kiaccuukaiueit
nucoaktepuosa o M.b. Kysaesoit u K.C.Jlanono, 1991 rox) — nucbaktepruos mepBoi
CTENEHU (JaHHAsl TpylIa XapaKTepu3oBajach CHIDKEHHMEM Ha 1 — 2 mopsaka
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KoJm4yecTBa OMpUI0- U TaKTOOAKTEPUH, KUIIIEUHON MaJOUYKH); JUCOAKTEPUO3 BTOPOM
cTteneHd (Ha (oHE CHWXEHMsS coiepkaHus Ouduno- u jakrodaktepuid Ha 1 — 2
nopsanka W 0oisiee, BBIABISUIOCH YBEIMYEHHE KOJIMYECTBA YCIOBHO-TIATOT€HHBIX
CTaMIOKOKKOB, YCJIOBHO-TIATOreHHass (uopa KMMeNla TeMOJMTUYECKHE CBOMCTBA);
IUCOAKTEPHO3 TPEThEe CTENEeHH (XapaKTepU3yeTcss 3HAUMTEIbHBIM YMEHbIIECHHUEM
KOJIMYECTBa aHadpoOoB (6ubumo- u JakrodakTepuil ) u yBeaudeHueM a’po6os (106-
7 KOE/mn u Bbie.), Hanuuue rpudos poaa Candida, craguiiokokkos.

Pe3ynpraThl nccienoBaHUs - Tepel MPOBEACHUEM OJKCIEpUMEHTa (IepBbId
ATal MCCIIEOBaHUs) CTATUCTUYECKUX PAa3UYUil B YACTOTE€ U CTENEHU MPOSBICHUS
nucOakTepro3a B OCHOBHOM M KOHTPOJBHOU rpynmnax He Obuto (p=0,375). ABnenus
aucOaKTepro3a pa3HOM CTENEHU BBIPAXKEHHOCTH oTMmedanuch y 77,2-80,9%
oOcnenoBaHHbIX JeTed. TpeThs cTemeHb aucOakTepuo3a oTMmedanach B 2,1%
OCMOTpPEHHBIX, BTOpas creneHs — y 35,2% nereit, nepsas —y 30,1%.

Ha BTtopoM »srame HaydHO-NIpaKTHYECKOW (MCCIEI0BATENbCKOM) padoThI
(9KCIIEpeMEeHTaIbHOM) - Yy JeTell OCHOBHOW TpyMIbl YacTOTa OTKJIOHEHUU OT
HOpMAJIbHBIX 3HAaYeHUU OudumoOaKTEpHil, TUMUYHOW KHUIIEYHOW MAJOYKH,
KUAIIEYHOU MaOYKH C TEMOJMTUYHECKUMU CBOMCTBAMM, 30JIOTUCTOrO CTA(PUIOKOKKA,
rpuboB Candida u HedepMmeHTHpYIOMUX OaKTEpU CYIIECTBEHHO CHH3UJIACH;
MOKa3aTed UMENM CTAaTUCTHUYECKH 3HAaYUMBbIE pa3lidyusi [0 CPaBHEHUIO C
KoHTposibHOM Tpynmoi (p=0,000...). VYnenbHbIi Bec JeTed ¢ MPOSBICHUSMHU
aucOaKTepro3a 3HAYUMO HE WM3MEHWICS, HO MPU ITOM CYHIECTBEHHO COKPATHIIOCH
KOJIMYECTBO JIETe CO BTOPOM CTEMEHbI0 JHUCOAaKTepruo3a U COOTBETCTBEHHO
YBEJIUYUIOCH KOJIMYECTBO JAETEMN C IEPBOI CTENEHBIO.

[locne mpoBeAeHUsT TPETHETO 3Tana MUCCIEAOBaHUS YIEIbHBIA BEC IETEHl C
NPOSIBIICHUAMH JMCOaKTepruo3a B OCHOBHOM rpyrme coctaBisul 36,3%, mpu 3ToM
IPOSIBJICHUN TPEThEH CTENEHHW Cpedu JeTel «OCHOBHOWY» IPYIIbl HE HAOJII01aIOCh,
PacpoCTPaHEHHOCTh BTOPOM CTENEeHN cokpaTuiack 110 9,1% (puc.l). Pe3ynbTaTel o
KOHTPOJIBHOW TPYIIE CTAaTUCTUYECKU 3HAYUMBIX Pa3Iuyuil C TEPBBIM 3TaOM
UCCJIEOBAaHUI HE BBISBUJIU.

AHanu3 JWHAMHUKA TIOCEIIAEMOCTH JIOIIKOJIBHOM OpraHu3alud IOCIIe
peanuzalu  BTOPOrO M TPEThEro HdTala UCCIEAOBAaHUA CBUAECTEIBCTBOBAI O
CTaTUCTUYECKH 3HAYMMOM MEHBIIEM KOJWYECTBE MPOMYCKOB CPEU €T OCHOBHOU
TPYMIIBI, COCTAaBUBIIEM — 2,3 THS B MECSII, 0 KOHTPOJILHOU rpymme — 4,8.

K uyuciay mnosioXuTeabHBIX PE3YyJIbTaTOB HKCIEPUMEHTA CIIEYET OTHECTH
CYIIECTBEHHOE COKpallleHHe Kajlo0 Ha ajulepruuecKkue peakiuu, JAepMaTHUTBHI,
HapYyIIEHUS AEATEIbHOCTH KeNyJI0YHO-KUIICYHOTO TpakTa y naereil. Takxke Bce 0e3
UCKIIIOYEHUS POJIUTENN OTMETHIIM YIYUYIIEHHUE MCHUXO-3MOLMOHAIBHOTO COCTOSHHS
JeTel B IHU, KOTJla JIETSAM BbIIaBaI0Ch MOPOKEHHOE.

[lo pesynbrataM BBIIOJHEHHONW pabOTHl OBUIO CHETAHO 3aKIIOUEHHEe 00
(G ()EKTUBHOCTH BKIIOYCHHS B OCHOBHOW pAalMOH THWTaHUS peOeHKa MPOAYKTOB
IPOOMOTHYECKOTO JEUCTBUS B (DOPME KypCOBOTO Ha3HAYEHHS B KAaYECTBE BTOPOIO
3aBTpaKa Wid nojgHuka. [lo utoram nepBoro u BTOporo Kypca (mpoaoJi>KUTEIbHOCTh
KQ)KJ0ro HUKJa 6 Helelb) mprueMa OMOMOPOKEHHOT0 Y IETe OTMEYaJIOCh CHUKEHUE
BBIPAKEHHOCTH JMCOAKTEPHO3a, COKpAIEHUE KOJIUYECTBA AETEH ¢ IUCOAKTEPHO30M,
COKpalieHue >Xajno0 Ha AUCHYHKIHMM KUIICYHUKA, aJUIEPTUYECKUE PpEaAKIUU U
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JNEPMATUThI, TaKX€ OTMEUAJOCh YIYYIIEHUE TCUXO0-3MOIMOHAIBHOTO COCTOSHHS
JeTed, TMOoBbIIIANach  IMOCEHIAEMOCTh  JCThbMU  JIONIKOJIBHON  OpraHu3aluiu.
YnorpebiieHre OMOMOPOXKEHHOT'O HE MPHUBEIO K POCTY OOpaniaeMocTd JeTei 3a
MEJIUIIMHCKONH TMOMOIIBI0 ¢ CUMOTOMATHUKOW 3a00JIeBaHUN BEPXHUX JIbIXaTECIBHBIX
myTell B TEpPUOJA  TOBBIIIEHHOW 3a00J€Ba€MOCTH TPUIINOM U OCTPHIMU
pecnupaTopHbiIMU UHOEKUUsIMU. [|aHHBIX, CBUIETEIBCTBYIOIIUX OO0 YXYJIIICHUU
3I0POBBS PECIIOHICHTOB, HE BBISBJICHO.

Taxkum 00pa3oM, MOJYYEHHBIE BBIBOJIbI, MMO3BOJIIIOT PEKOMEHI0BATH C IIEJIbIO
npopUIaKTUKA JUCOAKTEpUo3a U €ro MpOSBICHUM y JAeTed, BKIIOYEHUE
OMOMOPOKEHOTO B OCHOBHOM PaIlMOH MUTAHUS I€TEH.

Cnucok 00onoaHumenbHoi 1umepamypsl no meme:

1. Amupoa K.M., Pogun U. A., Cxmapos C. II., CumonoB A. H. Ilone3nas
MUKpodiopa KuilleyHUKa U €€ Koppekuus npoduotukamu // IlpuopurerHeie u
WHHOBAIIMOHHBIC TEXHOJOTHMU B JKHUBOTHOBOJCTBE — OCHOBa MOJEPHU3AIUU
arporpomsinieHHoro komriuiekca Poccun: COOpHUK HaydHBIX CTaTtei 10
MarepuagaM MEXIyHApOJHONH HayYHO-TIPAKTHYECKOW KOH(EPEHIIMU HayYHBIX
coTpynHUKOB U mpenojasareneit (r. CraBpomnosnb, 16 pexabps 2016 r.). —
Cragponons. — 2016. — C. 17-25.

2. benbmep C.B., T'acununa T.B. PanuonanbHOe NUTaHWE U COCTaB KHUIIEYHOUN
mukpodopsl / Borpocs! nerckoit quetonoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.

3. beasmep C.B., Mankou A.B. Kumeuynas mukpodiopa u 3HaYeHHE TPEOMOTHKOB
s ee pyakuuonuposanus // Jleuamuii Bpad. — 2006. - Ne 4. — C.60-65.

4, I'ypuna O.I1., baunoB A.E., BapnamoBa O.H. u ap. Yacro Ooserorue neTu:
UMMYyHOJuarHocTuka u peadbunuranus // [leguatp. - 2011, — T.II. - Ne2. — C.45-52.

5. Kopotbko I'. ®@. ®dusnonorust cucteMsl nuiieBapenus: Monorpadus. Kpacaonap,
2009. - 608 c.

6. Yrones A. M. u ap. Teopust anexkBaTHOro nuTaHusi u Tpodomuorus. — M. - 1991, —
247 c.

7. XaBkun A.U., bnar C.®. MukpobuoleHo3 kuiiedHuka u ummyHurter // Poc.
BECTHHK TtepruHaTtoi. u neamat. - 2011. - Nel. — C. 66-72.

8. llIrenckas O. A., AptioxoBa C. 1. Pons BA/IoB B BoccTaHOBICHUU MHUKPODIOPHI
XKKT npu antubuotuxorepanuu // OMI'TY. - 2012. - Ne5. — 4 c.

4.2.3. Tema Ne 3 «OcHOBHBIE KOMIIOHEHTHI MUIIH»

Heab: OOecneuynTh HaIWYUE HEOOXOIWMBIX B IIOBCCAHCBHOM JKM3HH 3HAHUHW O

MUIIEBON U OMOJOTHYSCKOM IIEHHOCTH IIPOIYKTOB, OJIF0]I, MEHIO.

KoHTpo/sibHBbIE BONIPOCHI:

1. Yrto nmoHMMaeTCs MO MUIIEBOM [IEHHOCTHIO MPOIyKTa?

2. Yewm ompenensercs yCBOSIEMOCTh MUIIEBBIX BEIIECTB?

3. Urto moHmmaeTcs o 6uonorndeckoi 3 HEKTUBHOCTHIO TPOTYKTOB?

4. Ponp BUTAaMHWHOB Ha TPOIECCHl pPOCTa W Pa3BUTHS peOEHKA, WCTOYHUKH

BUTAMHHOB.

5. Poib MUKpPO- U MakKpOd’JIEMEHTOB Ha MPOILIECCHl POCTa M Pa3BUTHUS peOEHKa,

HMCTOYHUKH MUKPO- U MAKPOAJIEMEHTOB.

6. Urto moHMMAaeTCs MO MUIIEBOM TOOABKOM, U JIJI KaKMX IEJICH UX UCITOIB3YIOT

B M3TOTOBJICHUH MUILEBBIX MPOTYKTOB?


http://www.lvrach.ru/author/4538275/
http://www.lvrach.ru/author/4717242/
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CnpaBoyHble MaTepHUAJIbI 110 TEMeE:

Pacnpenenenre KOMIOHEHTOB MUINM YEJIOBEKa HA OCHOBHBIE M HE OCHOBHBIC
(BcrmoMoTraTeNbHbIE) JOCTATOYHO YCJIOBHO. Jlis pocta M pa3BuUTUS HEOOXOAUMO
MOCTYIUICHUE OPTraHUYECKUX M HEOPraHWYECKUX BEIIECTB, KOTOPhIE B pe3yJbTaTe
pacuieryieHus W OMOCHMHTE3a MpeBpaljaloTcs B OMOJOrMYECKHe CyOCTpaThl,
oOecrieynBarolie HEOOXOAUMBINH OajdaHC SHEPreTHYECKOro M IJIACTUYECKOTO
Marepuasia. B pe3ynbrare oOecrneuuBaeTcsi  yCIOBUS ~ HEOOXOAMMBbIE — JJIA
TapMOHUYHOTO POCTa M Pa3BUTHUS PACTYIIEr0 OpraHu3ma, OOHOBIICHHS KJIETOK,
OpraHoOB M TKaHEW, a TaKKe HAKOIUICHUE DHEPTruu, HEOOXOIUMOMN JJIsl BBHIOTHEHUS
KU3HEHHO HEOOXOAUMBIX (PYHKIIMI OpraHu3Ma.

[TumeBsie  cyOcTpaThl, OOECIEUMBAIONINE OPTaHU3M DHEPreTUYECKUM U
MJIACTUYECKUM MAaTEepUaioM, MOTYT PacCMaTPUBATHCA KaK OCHOBHBIC KOMITOHEHTHI
nuiy. [I[puMEHUTETPHO K YEJNOBEKY, K TaKOBBIM MOXHO OTHECTH BOAY,
HEOPTraHUYECKUe COJIH, OCJIKH, YTIIEBOAbI, )KUPbl 1 BUTAMUHBI.

[TumeBas IEHHOCTh MPOJYKTA - TOHSATHE, OTpakarollee IMOJHOTY TMOJIE3HBIX
CBOMCTB  MpOAYKTa, BKJIIOYas  CTeNeHb  oOecrnedyeHUs  (HU3UOJIOTHIECKUX
noTpeOHOCTel YeloBeKa B MUIIEBBIX BeIleCTBaX M dHepruu. IlumieBas IEHHOCTH
XapaKTepU3yeTcs, MpPEeXkAe BCEro, XMMHUYECKHM COCTAaBOM TNIPOJYKTa, C Y4YETOM
nOTpeOJICHUS €T0 B OOIICITPUHSATHIX KOJIMYECTBAX, U DHEPreTUUECKOU IIEHHOCTHIO.

Kpurepuem olieHku kadecTBa MUILEBON IIEHHOCTHU siBisieTcs coaepxanue B 100
I' ChEelIOOHOM YacTu TMpOJyKTa OEIKOB, KHUPOB, YIIEBOAOB (B T), HEKOTOPHIX
BUTAMUHOB, MaKpo- U MHUKPOIJIEMEHTOB (B MT), dHEpreTudecKkas IEHHOCTh (B KKall
win kJX), JOTMOTHUTENbHBIE TTOKa3aTenu. B cBs3M ¢ 4yeM MMEeHHO 3Ta huHpopmaius
HAaHOCHUTCS Ha ITHKETKE (MapKHUPOBOYHOM SIPIBIKE) BCEX pEaTU3yeMbIX B TOPTOBOM
CETH MPOAYKTOB.

[TumieBbie BelecTBa yCBaMBAaIOTCA OpPraHU3MOM HEoJIMHakoBO. Ha ycBosemMocTh
KOMITIOHEHTOB TMHWIIK BIWAET WX (opMa CBS3H B NPOAYKTE, HAIMYME MHUIIEBBIX
BOJIOKOH, CTIOCO0 KyJHMHApHOW 00pabOTKH, HATMYKHE COCTUHEHHH, CTIOCOOCTBYIOIMMNX
JAydiieil  yCBOSEMOCTH, TIPUCYTCTBUE WJIM  OTCYICTBHE Ppsiia  BUTAaMUHOB,
(GYHKIIMOHAIBHOE COCTOSTHUE OpraHu3Ma, Hajauuue 3aboiseBanuii. [loatomy cremyer
pa3nuyaTh TOHATHS «IUIIEBas IEHHOCTHY» TMPOJYKTOB THTAaHUS W «peajbHas
nuIIeBass IEHHOCTH». |IpUYMHBI ~ HEOAMHAKOBOW  YCBOSIEMOCTH  Pa3lUYHBI.
YcBosieMocTs  Oenka, Hampumep, MoOXeT Kkojebatbcsi oTr 70 mo 96 %,
MaKpO3JIEMEHTOB, TakuxX Kak (ochop, kampmmii, maramii — ot 20 g0 90%,
OOJIBIITMHCTBA MHUKPOAJIEMEHTOB (Kelie30, MHK U T.1.) — oT 1 g0 30 %. Takxxke B
IIMPOKUX MpeiesiaX BApbUPYETCS YCBOSIEMOCTh )KUPOB, YIJIEBOJOB U BUTAMUHOB.

Bonee yacTHbIMU TOKa3aTeNsIMU, XapaKTEPU3YIOIIUMHM MHUIIEBYIO LEHHOCTb
MPOIYKTOB, SIBIISIFOTCSL OMOJIOTMYECKasi, JHEPreTuuecKasi IEeHHOCTh U OMOJIOruYecKas
3 PEKTHBHOCTD.

Buonorndeckoil IEHHOCTHIO HA3BIBAIOT MOKA3aTeNIb KAYECTBA MUIIEBOTO OeiKa,
OTpPaXKaOIINI CTEMEHb COOTBETCTBUSI €r0 aMUHOKHCIOTHOTO COCTaBa MOTPEOHOCTSIM
OpraHu3Ma B aMHHOKHCIIOTaX JIJIsl CHHTE3a OeKa.

[Tox »sHEpreTHUecKoi IEHHOCThIO MOHUMAIOT KOJIMYECTBO 3HEPruu (KKai, kJ[x),
BBICBOO0K/1a€MOIl B OpraHU3Me W3 MUIIEBBIX BEIIECTB MPOAYKTOB JJiA 0OECIeUeHUs
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ero ¢Qusnonornueckux QyHkuuil. Ilpu cropanuu B atmocdepe kuciopomga 1 T
YTJIEBOJIOB BbIAEsieTcsa B cpeaHeM 4,3 kkai, 1 r xupoB — 9,45 kkain, 1 r 6e1KoB —
5,65 xkan. Ho mHOCKOIBKY IHIIEBBIE BEIIECTBA YCBAaWBAKOTCA OPraHU3MOM HE
MOJIHOCTBIO, TO NPUHSATO, YTO 1 T OenKkoB numm naet 4 kkam, 1 v xupoB — 9 kkain, a

yriaeBojioB — 4 kkan. Takum oOpa3om, 3Hasi XMMUYECKUH COCTaB MUIIH, JETKO
MOJICUUTATh, CKOJIBKO SHEPreTHUECKOr0 MaTeprasa MojJydaeT YeJlOBeK.
buonornueckas 3ddexkTUBHOCT, -  MOKa3zaTelb  KadyecTBa  YKUPOBBIX

KOMIIOHCHTOB  MHINEBBIX TMPOJYKTOB, OTPAKAIONIUN  COJEepKaHWE B  HUX
MOJIMHEHACHIIIIEHHBIX JKUPHBIX KHUCJIOT. buonorndeckyro 3¢h(PeKTUBHOCTh KUPOBBIX
KOMIIOHCHTOB  MHINM  ONEHMBAIOT MO  KOA(QPUIMEHTY  OHOJIOrMYeCKOU
s dexktruBHOCTU. ErO pacdeT ocHOBaH Ha ONpPEACICHUU KOJUYECTBA BCEX >KHUPHBIX
KHUCIIOT, BXOJSIIMX B cocTaB xupa. [lomydeHHble JdaHHBIE COMOCTABISIOT C
TUTIOTETUYECKUM, «UJICATTBHBIMY KUPOM.

be3zonacHoCTh  TUIEBBIX  MPOAYKTOB —  OTCYTCTBHE  TOKCHYECKOTO,
KaHIIEPOT€HHOTO, MyTareHHOTO WJIM WHOTO HEOJAarompusiTHOTO JACHCTBUS MPOIYKTOB
Ha OpraHu3M YeJIOBEKa MPHU YIOTPEOJICHUH UX B OOIIECIIPUHSITHIX KOJUYECTBAX.

OtnenpHbIE XUMUYECKUE COCIUHEHHS, BXOJAIINE B COCTAB IHIIH, HA3BIBAIOT
HyTpUeHTaMu (Makpo- U MHUKpPOHYTpueHThI). K MakpoHyTpueHTaM OTHOCST
yIAEBOJbI, JUOUABI, OCJIKHM, HEKOTOphle MHUHEpajbHbIE BEIIECTBA, a K
MUKPOHYTPHUEHTAM — BUTAMUHBI U PsiJi MUHEPAJIbHBIX COeIMHEHUH. B coctap nuiu
BXOJIST TaK)K€ HEaTMMEHTapHbIE KOMIIOHEHThI, KOTOpPhIE HE SIBISIOTCS MCTOYHUKAMU
SHEPTUU JIJIsi OPraHu3Ma M HE MCMOJB3YIOTCS B KaUYECTBE CTPOUTENIBHOIO MaTepuara.
OTO0 Tak Ha3bIBaeMble OANIIACTHBIE COCIMHEHMS — IEJUII0NI03a (KJIeT4yaTKa), JUTHUH,
NEKTUHOBBIE BEIIECTBA.

N3 92 Bcrpewaronmxcest B Mpupoie XUMUYECKUX 31eMeHTOB 81 oOHapyKuBaeTcs
B OPTaHU3ME YEJIOBEKA. 22 OCHOBHBIX COCTABIAIOT 4-5% OT CpeAHEro Beca YEIOBEKA.
12 xumuueckux snementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) nHa3siBatoT
CTPYKTYpPHBIMH, TIOCKOJIBKY OHHM COCTaBISIOT 99% s1eMEHTHOro cocTaBa
YeJIOBEYECKOr0 OpraHM3Ma M BXOJST B COCTaB KIETOK W TKaHeW opraHusma. Mx
TaK)Ke Ha3bIBAIOT MakpodjaemeHTamu. [loTpebHOCTh B HUX cocTaBisieT oT 10 Mr 1o
HECKOJIbKUX TpaMMOB B JAeHb. Mukposnementamu (17 3cceHIManbHBIX, T.€.
»KH3HeHHO HeooxoauMmeix - Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V, Se, Mn, As, F, Si, Li, B,
Br) Ha3pIBalOT 37€MEHTHI, IPUCYTCTBYIOIINE B OPraHU3ME YEIIOBEKA B OYEHb MaJlbIX
CJIeIoBbIX KonudecTBaX. [[oTpeOHOCTh B HUX OT HECKOJIBKHUX MHUKPOTPAMMOB JO M.
DcceHIUanbHbIe JJIEMEHTHI BXOIST B COCTaB pas3lIMYHBIX (DEPMEHTOB, TOPMOHOB,
BUTAMHUHOB, COCTaBIISIIOT HEOOXOAMMYI B (DYHKIIMOHATHLHOM OTHOIIEHWU YacTh
PA3IUYHBIX KIETOYHBIX CTPYKTYP.

Bone3nu, cBs3aHHbIE C HApYIIEHHEM MUHEPAIbHOIO COCTaBa, HOCST Ha3BaHHE
MHUKpPO3JE€MEHTO3bl. OHU BO3HMKAIOT JMOO MpPU HEAOCTATOYHOM TMOCTYIIEHUH
ACCEHIUATBHBIX MUKPOAIEMEHTOB /WU HM30BITOYHOM TOCTYIUICHHH B OPTaHU3M
TOKCHYECKUX MHUKPOIIEMEHTOB. MeXay »>SIeMEHTaMu CYIIECTBYET MHOXKECTBO
CUHEPru4eCcKUe M aHTAarOHUCTHUYECKUE CBS3U. MUKpPO3IEMEHTHl BIUAIOT HA POCT U
pa3BUTHE YEJIOBEKA, Ha IMPOIECChl JbIXaHUS, KPOBETBOPEHHS, HMMYHOIEHE3a,
MOBEJICHYECKUE peakiuuu, Ha MOPPOPYHKIMOHAIBHYIO AEATEIbHOCTh U JIpyrue
(GYHKIMM BCEX OPTraHOB U TKaHEH.
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bnaromapss BoOHO-cOIeBOMY OOMEHYy B OpraHM3Me MOJJEPKUBAIOTCS HA
OTHOCHUTEIIBHO CTA0MWJIBHOM YPOBHE OCMOTHYECKOE J[aBJIEHUE, OCYLIECTBIISIIOTCS
¢uznonornyeckue GyHKIUMH U OMOXUMHUYECKHE PEAKIIH.

JIJ1st XOpoIlIero caMo4yBCTBUSI YEJIIOBEKY HEOOXOAMMO €KE€HEBHO YNOTPEOIATh
TaKO€ KOJIMYECTBO IHIIM, KOTOpoe OBl B Ipolecce MeTaboiu3Mma JaBajlo €My
HE00X0IMMOE KOJMYECTBO SHEPIHUH, MOKPHIBAIOLIEE SHEPrOTPATHl HA BBHITOIHIEMYIO
JBUTATEJIbHYI0O aKTUBHOCTh B TEYEHHE JHS, OCHOBHOM oOOMeH (3Heprus,
obecnednBaronias paboTy OpraHOB U CUCTEM OPraHM3Ma, HAXOASIIErocs B MOKOE) U
cnenupUYecKl TUHAMUYECKOEe JICHCTBME MUIIM - SHEPrusi, KOTOPYI pacxoayer
OpraHu3M Ha nepeBapuBaHue numu (tadm.l).

Tabauuna 1. IlpumepHbie 3HAYEHHUS CYTOYHON MOTPEOHOCTH B JHEPIrUHU

(kKaj/cyTKH)
ClcHoBHOR MToroeoe aHayeHue
obmen (an/w OcHoBHOR CYT O4HOI noTpelHocTK
BO3pAcT maccel Tena) | obmed (kkan) | COOM (kkan) | OA (kkan) B 3Hepriu (kkan)
i} M M i} M A M il M i}

o1 1 a0 2 net 535 595 | B237 | B23,7| 936 | 936 (4377|4377 11550 11550
oT2 go 3 nert 67 | 667 | 6480 | 6480 | 972 | 972 (4548|4548 12000 1200.0
o1 3 go 4 nert 541 541 | 7860 | V56,0 | 1134|1134 (5306| 530,6 | 1400,0 1400,0
oT4d go & nert 519 519 | M18.0 | 9180 | 1377|1377 (644 3| 6443 | 1700,0 1700.0
oTh goBner | 491 491 [ 9720 9720 [ 1458|1458 | 6822 | 6822 | 1800,0 1800.0
oT6ao7ner | 464 [ 464 |1026,0{1026.0) 153.9 [153,9 7201 [ 7201 | 13000 1300.0
or7 aodner | 437 | 43,7 |1080,0{10800) 1620 (1620|7580 758.0 | 20000 2000,0
oT8 g0 9ner | 401 401 (11070011070 1661 [ 1661 | 777.0 | 777.0 | 20500 2050,0
oT 90010 ner | 375 375 [ ME1 0 1Me1 0 1v4.2 11742 (8149 8149 2150,0 2150,0
oT 10 g0 11 ner| 3556 356 |1188,0|1188.0[17V8.2|178,2 (8338 833.8| 2200,0 2200,0
oT 11 gp 12 mer| 321 350 [1188,0)1296,0| 1782|1944 (8338 9096 | 2200,0 2400,0
oT 1200 13 ner| 304 334 [12285|13365|184,3| 2005 [8622) 938,0 | 22750 24750
oT 13 g0 14 ner| 2579 30,2 [12555|1363 6| 1883|2045 (8812 957.0 | 23250 25250
oT 14 go1bmer| 250 | 276 [1296.0{14040(1944 2106|9096 | 9854 | 24000 2600,0
oT 16 o 16ner| 250 | 264 (13230015120 198,5 2268|9286 |[1061,2] 24500 2800,0
oT 16 o 17 ner| 245 | 256 [1350.0(1566,0| 20252349947 510991 2500.0 2900,0
oT 17 go18mer| 244 | 250 [1377.0{1620,0| 206,6 | 2430|9665 |1137,0] 2550,0 3000,0

YenoBek MONydaeT SHEPTUI0, YHOTPEOJsisi THINY, COIEPKAlIyI0 YTIIEBOBI,
KUpbl U Oenku. [loTeHnmanbHas SHEPTUs, 3aKII0YEHHAsS B XUMHYECKUX CBSI3AX ITHX
COEIMHEHUI, BRICBOOOXKIA€TCA B pe3yiIbTaTe aHadpOOHOTO (0e3 yJacTusi KUCIOpOo/ia)
WM a3poOHOTO (C y4acTHEM KHUCIIOpoaa) OOMeHa.

JIns wu3MepeHus DSHEpPruM, 3aKIOYeHHOM B TOM WM HMHOM HPOJYKTE,
HCIIOb3YETCs ClelanbHasi eAMHUIA U3MEepEeHUsI dHepruu (kanopust). OgHa Kajgopus
— DJTO Takoe KOJHMYECTBO DHEPrHUH, KOTOpoe TpeOyeTcsi, dYTOOBl TIOBBICUTH
temnepatypy 1 r Boasl Ha 1°C. B MexayHapoaHO#M cUCTEME €UHMUIL JJIs ATUX TeTei
UCIIONB3YIOT APYIyI0 €AUHUIlY, KOTOpasi Ha3blBaeTcs Ixo0yJb. OfHa KUIOKaIOpus
(1000 xan) coorBeTcTBYET 4,19 kunomxkoyneit (kIx). Ilpu okucnenuu 1 r yrneBoaos
Boizensercsa 4,1 kkan (17,17 xIx), 1 rxupa — 9,3 xkan (38,96 kJIx), 1 r 6enka —
4,1 xxan (17,17 xJIx).

Pexomennyemas mnuieBas 1IEHHOCTb MEHIO MJis JIETel IIKOJbHOIO BO3pacTta
npuBe/ieHbl B Ta0d. 2,3. 3HaueHus], NpUBeJACHHbIE B Ta0OJUIIE, MTOTYYEHbl PACUETHBIM
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MyTEM, OTTAJIKUBASACH OT CIEAYIOIIMX YYETHBIX JJAHHBIX — KaJJOPUUHOCTH CYTOUHOIO
paurioHa — 2350 KkaJl, IPOLIEHTHOE PACHPEACICHUE KaJOPUMHOCTA MO MpUEeMaM
nuiy Ha 3aBTpak 20-25%, Bropoit 3aBTpak — 5%, o6ex — 30-35 %, nonanuk 10-15%,
yxkuH 20-25%, BTOpO# y)uH — 5%.

Tabauua 2. PekoMenayeMasi nuieBasi HEHHOCTh CYTOYHOI0 MEHIO /ISl IeTell OT
7-mu x0 11-Ttu Jer

MToro (cymma benkos,
M pWeMEl MULLK JHepreTWYeckan LEHHOCT b (kkan) HWPOB W YTNeB0A0B)
(oetnor T-mu B enkm HWpPLI YINesokl B KKan
oo 11 net) cpenH CpegH cpegH cpenH
MWH [ AR |[MaKC| MUH | AA | MaKC| MWH | AR | makc | MWH AR Makc
3aBTpakK 648|729 |81.0|1459) 164 1[1823[2593[291,7| 3241|4700 | 5288 | 587.5
BTopol 3aeTpak| 16,2 162 [16,2) 365 | 365 | 365 | 648 | 645 | B48 | 11756 1175 [ 1175
oben 8972|1053 113 |218,8| 237,0[2553[389,0( 4214|453 8| 7050 ) 7638 | 8225
Mon G HWK 324|405 (486|729 91,2 [1094[1297[1621]| 1945|2350 ) 2938 | 3525
WHIH 648|729 |81.0|1459| 164 1[1823[2593[291,7| 3241|4700 | 5288 | 5875
ETOPOIA Y3KWH 162( 162 |16,2) 365 | 365 | 366 | 648 | 648 | B48 | 1758 1175 [ 1N75
ATOro 292 | 324 | 357 | B56 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
NPOIOKEHUE TaOTUIIBI 2.
Mpuemsl nuww | 3JHepreT Myeckan LeHHocTe (B % oT obulei KanopuiiHOCTH 33 NpUeM M)
(aetw o1 T-mu benkwn HWpEI YT EB0 Akl MTOIro
ao 11 net) cpeq Cpeq CpeaH CpegH
MWH | HAA | MaKc | MWH | HAR |makc| MUH | AR | makc | muH | AR | makc
33BTpaK 123138 (153 |276[31,0|345])490) 552 | 61,3[ 889 [1000]1111
BTopoi 3aeTpak| 138|138 [ 138 [310(31,0(310| 552 | 552 | A6 2(100,0[(100,0]100,0
oben 1271138 (149286310334 509) 5524694 92310001077
MongHNK M0 138|166 |248 (310372441552 | 66,2( 80,0 [1000](120,0
WBHIMH 1231138153276 (31,0[345]1490) 552 61,3[889(1000]1111
BTOPOA YHWH 138138138 (310[310|310|552) 552 5562(1000[1000(100,0
MTOro 12 | 14 15 | 28 ) 31| 34 | &0 55 61 90 | 100 | 110
MIPOJOJDKEHUE TaOIHIBI 2.
CooTHOWEHWE
Mpremsl MU mMacca Benkoe, #1poB n
(meTw ot T-Mu Benkn HUPEI YrMeBogkH WM EeBOL0B N0 MAacce
Ao 11 net) Epel Epen Cpen
MWH | HAA | M3KC | MWH | HAA | MaKC | MWH | HAR | makc| 6 H v
aaBTpak 1621182 | 203 (162|182 | 203 (648 (729 81,0 1 1 4
gTopoi zaetpak| 41 | 41 [ 41| 41 [ 41| 41 [ 162])16,2] 16,2 1 1 4
oben 243263284 | 243263284 | 97.2([1053(1134] 1 1 4
MongHUK 81 (101122 | 81 [ 101122324 (405|486 1 1 4
WHIMH 16,2182 | 203 (162|182 | 203 (648 ([729] 81,0 1 1 4
BTOPOIA WBHWUH 41 [ 41| 41 41 [ 41|41 | 162162 16,2 1 1 4
MTOro 73 | & B89 | 73 | 81 | 89 | 292 | 324 | 357 1 1 4

Tadoauua 3. PekoMeHnayeMasi nuiieBasi HEHHOCTh CYTOYHOI0 MeHIO JIJIf JieTel oT
11-Tm JeT u crapuie
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Wtoro (cymma Benkog,
Mpnems iy - JHepreTMJ4eckan UeHHoCT b (kKan) HWpoB : EE;FEIEID,D,DEI}
(aeTh cTapue B MKK HUPEI YN eBogkl
11 net)
CpeaH CpeaH cpegaH cpegH
MWH| AA |Makc| MuH | AA | makc| MWH | AR | Makc | MUH AnA MaKC
3aBTpak 74,6| 842 |93.6[166.4| 1694 |2105(2994|336.6| 3742 | 5426 | 6104 | 678.3
BTOpoi 3aeTpak| 18,7 18,7 [18,7| 421 | 421 421|748 | 748 | 748 [ 1357 | 1357 [ 1357
oben 112 | 122 [ 131 |252,6| 2736|294 7|449,0( 486,56 5239 813,9 | 8817 | 9496
NongHUE 374|468 | 56,1 84,2 | 1052|126 3149718712245 271,3 | 3391 | 407.0
WAHWH 74,8 842 |93.6(166.4| 1694 |2105(2994|336.6| 3742 | 5426 | 6104 | 678.3
BTOPOA YHWH 18,7 167 |18.7[421 | 421 | 421|748 | 748 | 74,8 | 1357 [ 1367 | 13567
UTOro 337 (3742 412 |TET. 8| 842019262 1347 | 1497 | 1647 [ 24417 2713,0|2984 3
MIPOIOJIKCHUE TaOJUIIBI 3.
Mpwems! iy JHepreT MMECKan UeHHOCTE (B % oT obleil KanopWiAHOCTK 33 NpUe M MWLM}
Benku HWpHI WM EBD Akl MTOro
(LeTw cTaplue
11 net)
cpeq cpeq CpeaH CpeaH
MWH | HAA | makc | MuH | HAA [makc| MuH | AA | makc| MuH | AR | makc
3aeTpak 12,3138 (1563 | 276[31.0[(345] 490 552 | 61,3 | 88,9 [100,0[1111
BTopoi 3asTpak| 13,8 13,8 | 138 | 310 31,0310 552 | 652 | 552 |100,0)100.0/100,0
obeg 12,7138 149|266 [ 31,0334 | 508 | 552|594 (923 (100,0(107.7
nongHWK 11,0138 | 166 | 246310372 | 441 | 552 | 66,2 | 80,0 [100,0{120.0
WHWH 12,3[138 [ 1563 |276[31.0[(345]49,0) 552 | 61,3 | 88,9 [100,0[111.1
ETOPON VWH 13,8138 [ 136 | 310310310552 | 552 552 [100,0{100,0{100,0
MTOro 124138152 | 2789310341497 | 552 | 60,7 [ 90,0 [100,0{110,0
MIPOJOJDKEHUE Ta0IHIpBI 3.
CO0THOWEHKe
Mpuemsl nuwp Macca DenkoB, #Wpoe n
(neTw cTapwe Benkn HUPEI yrneBokH YN eB0f08 N0 Macce
11 net) cpen cpeq cped
MWH | HARA | MAKC | MWH | HAA | MakKC| MWH | HAR | Makc| 6 H ¥
3aBTpak 18,71 21.0[ 234|167 | 210234 | 748|84,2] 936 1 1 4
eTopoi 3aeTpak| 47 | 47 | A7 | A7 [ 47 [ A7 | 187187187 1 1 4
obeg 2813041327281 304|327 (1123)121,6/131.0] 1 1 4
NongH1E 94 (10,7140 94 [NM7|140] 374 | 46,8 561 1 1 4
WEMH 18,7210 234 [ 187|210 234|748 |84.2| 93,6 1 1 4
BTOPON VWH 47 1 47 1 47 [ 47 |47 47 [187 187187 1 1 4
MTOro 84.2]93.6|102.9| 842 [ 936 [102.9]336.8|374.2| 4116 1 1 4
Hnst  obecriedueHuss  DHEPTEeTHYECKOW  IEHHOCTH  IHUIIEBOTO

COOTBETCTBHUH C TaOIuIEi 4.

OCHOBHBIM HCTOYHUKOM SHEPrUU Yy YEJOBEKA SBIISIIOTCS YIJIEBOJbBI, KOTOpbIE
MOCTYMAOT B OpPraHU3M IMpH YMOTpeOneHuu xiebda, oBomied, (PyKTOB, MOJIOKA,
Kpaxmayia, CHpPOINOB. B mumeBapuTENbHOM TPAKTE 3TH NPOIYKTHI NOJ BIWSHUEM
aMujia3 PpacCIICIUIAIOTCA JI0 MOHOcCaxapuaoB (IJIHOKO3a,
nakto3a). MoHocaxapu/ibl MOCTYNalT B KPOBOTOK, JOCTUIalOT MEYeHU. B medeHu

OOJIBIIMHCTBO MOHOCAXapHU/bl MPEBPAIIAIOTCS B TIIIOKO3Y.

bpykTO3a,

Taoauua 4. CpeaHecyTouHble HA00PHI MUIEBOH NPOAYKTOB JIsI

paruona
pPEKOMEHyeTCs MJisi MPUTOTOBJICHUS OJIOJ HWCIOJIb30BaTh HAOOPHI MPOAYKTOB B

rajjaKTosa,




71

NPUIroTOBJeHHs 01101 B HeTTO (Ha 1 pebenka B cyTkn)™®

Htoro 3a cytkun
HaumeHnoBanue nuieBoi NpoOayKIIMU WU TPYIIIBI MHILIEBOM 711 12 ner
PO TyKITHH eT 1
No crapuie
1 | Xneb prxkanoit 80 120
2 | XeO MieHuYHbIH 150 200
3 | Myka neHn4Has 15 20
4 | Kpymbl, 6060BbIE 45 50
5 | MakapoHHbI€ U3AETHUA 15 20
6 | Kaprodens 187 187
OBo1u (cBexue, MOPOKEHbIE, KOHCEPBUPOBAHHbIE), BKIIIOUAs
7 | coJeHBIC W KBAIICHBIE™, B T.4. TOMAT-TIOpPE, 3€JICHb, T 280 320
8 | ®pyKTHI CBEXHE 185 185
9 | CyxodpyKTsI 15 20
CoKkH IJI0JIOOBOIIHBIC, HATUTKHA BUTAMHUHU3UPOBAHHBIC, 200 200
10 | B T.4. HMHCTAHTHBIC
11 | Msico 1-ii kaTeropuu 70 78
12 | CyOnpoyKThI (TIe4eHb, SI3BIK, CEpPAIIe) 15 20
13 | II'tuna (mpimuisita-Oposepsl NOTpoIIeHbIe — 1 Kar) 35 53
14 | Pei6a (dpuie) 58 77
15 | Moumoko (2,5% - 3,0% wm.1.k.) 300 300
16 | Kuciomomnounas numieBas mpoIyKIus 150 180
17 | Tsopor (5% - 9% wm.71.x.) 50 60
18 | Coip 10 12
19 | Cmerana (15% - 20% wm.1.x.) 10 10
20 | Macno ciMBo4YHOE 30 35
21 | Macno pacturenbHoe 15 18
22 | Sliino, mr. 1 1
23 | Caxap™* 30 35
24 | Kongurepckue H3aeIus 10 15
25 | Yaii 0,4 0,4
26 | Kakao-moporok 1,2 1,2
27 | Kodeiinbiii HamuToK 2 2
28 | JIposxoku xsiebonekapHbie 1 2
29 | Kpaxman 3 4
30 | Coup numeBasi MOBapeHHAsl HOIMPOBAHHAS 3 5
31 | Coenun 2 3

[Ipumeudanue: B mepuo] MPOBEACHUS CIOPTUBHBIX COPEBHOBaHUM, cOOpOB (UTp), CIETOB U
T.Il. HOPMBI TUTAHUS TOJIKHBI OBITH YBEIHUEHbI HE MeHee ueM Ha 10 %.

* - colleHbIE U KBallleHHbIE OBOIIH — He Oonee 10 % oT o011ero Koau4yecTBa OBOIIEH.

** - B TOM 4YHCJe AJIs MPUTOTOBJICHUS OJNIO/ M HAITUTKOB, B CIydae MCIOJIb30BaHUs MUIIEBOM
MPOJIYKIIMA TPOMBIIIEHHOTO MPOU3BOJCTBA, COJEPXKAIIMX caxap, BblJaua caxapa J0JDKHA OBITh
YMEHBIIEHA B 3aBUCUMOCTH OT €r0 COAEPKaHUSI UCIIOIb3YEMOM TOTOBOM MPOIYKIINH.

N306pITOK 0Opa3oBaBIIecicS B mpolrecce MeTaboau3Ma yYrieBOJOB TIIFOKO3BI
nepexoautr B (pocPopuupoBaHHYIO OOpaTUMYIO pe3epBHYIO (OpPMY TIJIMKOIEH,
KOTOPBIN XpaHWUTCS B TICYCHH U KJIETKaX pa3MYHbIX TKaHed. KomndyecTBo rimkoreHa

B npuwioxeHue 1 k meroguyeckuM pekomeHaauusm MP 2.4.0179-20 «Pekomenpauuu mo

OopraHu3anyu IMUTaHUus 06yqa101u1/1x051 B O6H.[CO6pEBOBaTCJILHBIX HIKOJax»
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y B3pocioro uenoBeka wuHorma pocturaer 200 1. Ilpm CHMKEHMM YpPOBHSA
CBIBOPOTOYHOM TJIFOKO3bI, TJIMKOT€H PACIIEIUISAETCS, YTO MPUBOJUT K YBEIUYECHUIO
collep KaHMs TJIIOKO3bI B KpPOBOTOKE. B cpenHeM B3pOCHbBI YE€IOBEK €KEIHEBHO
ynotpebiser 1o 400 r yrieBos10oB, U3 KoTopbix 70-80% mpuxoAUTCs Ha KpaxMmalbl, a
OCTajibHasl 4YacTh MPEACTABICHA PA3IMYHBIMU MOHO-, JAM- M THojucaxapuiamu. B
ciy4yae ynoTpeOjeHusi OOJIbIIUMX KOJWYECTB VYIIEBOAOB WM TMPU Pa3IUYHBIX
3a00JeBaHUAX (HampUMep, caxapHoM Juabere) M30bITOK YIIIEBOJIOB COXPAHSIETCS B
opraHu3Me B Buje xupa. Pekomenayercs, yToObl coJiep>KaHHe MOHO- U IUCAaXapuJI0B
B CYTOYHOM IIHILIEBOM palMOHE B3pOCIOro 4yenoBeka He npesbimano 50-100 r,
MOCKOJIbKY M30BITOYHOE MOCTYIUJIEHHWE MPOCTBIX YIJIEBOJOB YBEIMYMBAET YACTOTY
pa3BUTHs aTEPOCKIIEpO3a, HAPYIIAET HE TOJBKO YIJIEBOJAHBIM, HO M JIMIUAHBINA
OOMEHBI, TOBBIIIAET CBEPTHIBAEMOCTh KpPOBH, TO €CTb IO CcBoeMy 3ddekry
HAIIOMUHAET U30BITOYHOE TOCTYIUICHUE B OPTaHU3M HACBIIICHHBIX YKUPHBIX KHUCJIOT.
BaxxHo, 4TOOBI B KOJIMYECTBEHHOM OTHOIIEHMM YTJEBOJAbl ObUIM JOCTATOYHO
PaBHOMEPHO pACHpeeeHbl MO OTACNbHBIM IpHeMaM MHIIUA. YTIEBOAbI, TOMHMO
TOTO, YTO OHHU SIBIAIOTCS HamOoOJiee JErko IOCTYMHBIM HCTOYHUKOM SHEPIHH,
BBICTYIAIOT TaK)K€ B KaUeCTBE MCTOYHHUKA IJIACTUYECKOrOo mMaTepuaina. B wactHocTH,
IPOMEKYTOYHBIE MPOAYKTHI YIIE€BOJHOTO OOMEHA BXOJSAT B COCTAB HYKJICHMHOBBIX
KACIOT  (MEHTO3bl), TpeOyloTCs i CHHTE3a HEKOTOPbIX  aMUHOKHUCIOT,
IPEBPAIAIOTCS B KUPBI, BXOAAT B COCTAB KJIECTOUHBIX CTCHOK, aHTUTEI U T.1I.

B pammon 310poBOro  B3pOCIOro YeloBeKa JOJDKHBI  BXOIUTH  TaKKe
pacTUTENIbHbBIE MUIIEBbIE BOJIOKHA (MEKTUHOBBIE BEIIECTBA — HE MeHee 5-6 T B CYyTKH
U kieryatka — He MeHee 9-10 r). OnTuManbHOE COAEp)KAHUE MUIIEBBIX BOJIOKOH
JOJDKHO cocTaBisATh 25-50 r (w3 pacuera 11,5 r Ha 1000 kkam). IlekTmHOBBIE
BEIIECTBA, KJIeTUaTKa COJIEPKaTcs B CHIPBIX (DPYKTaX, OBOIIAX, SATO/IaX U O0OOBBIX.

OCHOBHBIM HMCTOYHUKOM aMHUHOKHUCJIOT SIBISIOTCA O€NKH. AMHUHOKHCIOTHI
Y4aCTBYIOT B MOCTPOCHUU THICSY PA3IMUYHBIX OENKOB, HEOOXOAMMBIX JUIsI POCTa U
BOCCTAHOBIICHUS BCEX KJIIETOK M TKaHEH 4eJIoBeKa, a TaKkKe BXOISIT B COCTaB COJEH,
yY4aCTBYIOIIUX B  MOJACP)KaHUM  OCMOTHYECKOTO  paBHOBECHS, OOpa3yioT
MHOTOYMCIIEHHbIE TJHWKO-, HYKJIE€O- | JIMIONPOTEUIbl, (EepPMEHTHI, TOPMOHBI,
reMOTJIOONH, aHTUTENA U IPYTUE 3aIUTHBIE CTPYKTYPbl HUMMYHHON CUCTEMBI, BXOIST
B COCTaB HOITEH, BOJOC. Y 3I0pPOBOIO YEJIOBEKA B TEUYEHHE CYTOK KOJIMYECTBO
pacnagaromerocss ~ Oeiaka  JOJDKHO  COOTBETCTBOBATH  KOJMYECTBY  BHOBD
CHUHTE3UpPOBAaHHOIO. J[7s OIEHKM OMOJOTMYEeCKOW ILIEHHOCTH Oelika HCHOIb3YIOT
MOHATHE A30TUCTBII OOMEH, TO €CTh COCTOSIHME, IpPH KOTOPOM KOJIMYECTBO
MIOCTYMAIIET0 B OpPraHu3M a3oTa TOYHO COOTBETCTBYET €ro KOJUYECTBY,
BBIBOJUMOMY M3 Opranu3Ma. Eciii KOJIMYECTBO a30Ta, MOCTYMAIOMIEro € MHIIEH,
MPEBBIIIAET BBIJEISAEMOE, TO TOBOPAT O IMOJOKUTEIBHOM a30TUCTOM OalaHce.
[locnennuii HabmomaeTcsi, HaIpUMEpP, MPU YBEJIWUYECHHH MBIIIEYHON MAacChl WU B
nepuon  OepeMmeHHocTH. [lpm  OeIKOBOM WM TIOJIHOM  TOJIOJAHUH, IIPH
WCIIOJIb30BaHUU TOJBKO PACTUTEIBHON MUIIM MOXET HAOMIOAAThCS OTPULIATEIIbHBIN
a30TUCTHIN OaslaHC, KOT/ia KOJIUYECTBO BHIBOJIMMOTO M3 OpraHM3Ma a30Ta MPEBHIIIAET
ero mnoctymieHue. KoHedHbIM 3TanoM (epMEHTATUBHOTO pacUIeIyieHUus OeIKoB
SABJISIETCS 00pa30BaHKE PACTBOPUMBIX B BOJIE AMUHOKHUCIIOT.
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s spdexTuBHON pabOTHl OpraHM3Ma HE3aMEHHMMbIE aMUHOKHUCIOTHI (BaJIMH,
JICUIMH, W30JICUIINH, METUOHWH, TPEOHWH, METHOHWH, TpunrTodaH, (eHUJIATaHNH,
JU3WH, THUCTHIWH, AapPTUTUHWUH) JOJDKHBI TIPUCYTCTBOBAaTH B  OMPEIACICHHOU
nponopiuu. CUuTaIoT, YTO AJIS B3POCIOrO YEeIOBEKa ONTHMAJIBHBIM COIEP)KaHUEM B
| r. numeBoro 6enka ABISETCS CIEAYIONIee KOIUIECTBO HE3aMEHUMbIX aMUHOKHUCIIOT
(B Mr): n3oneinnHa — 40, neiruaa — 70, mu3nHA — 55, METHOHHUHA C IIUCTUHOM —
35, ¢penunananuHa B cymMme ¢ tuposuHoM — 60, Tpunropana — 10, TpeoHnHa —
40, Bamuna — 50. Jlaxxe BpeMEHHOE OTCYTCTBHE WJIM YMEHBIICHHE KOJUYECTBA
OJTHOW W3 HE3aMEHHWMBIX AMHHOKHCIOT OTPUIATENbHO CKa3bIBaeTCS Ha OEITKOBOM
MeTabonm3Me denaoBeka. Yem Oombllie Macca 4eloBeKa W MEHBIIE ero BO3PacT, TEM
OoJibiie 0enka eMy HeOOX0IUMO.

benku mocTynaroT B OpraHu3M 4eloBeKa MPEUMYIIECTBEHHO IPU YIOTPEOICHUH
MsICa KUBOTHBIX, NITUIIBI M PBIOBI, MOJIOYHBIX MPOAYKTOB, SIHII, COU, O000B, TOpPOXa,
XJIEOHBIX 371aKOB, OpexoB. YenmoBek noinkeH nmoTpedssats 1-1,5 rpamma Oenka B IeHb
Ha 1 kr maccel Tena. bBonpiie Bcero Oenka comepxuTcs B cbipax (okomno 25%), B
ropoxe u ¢aconu (22-23%), B msce, nruue, peide (10 20%), B pa3IHUHbIX Kpynax
(mo 14%), xnebe n MakapoHHBIX u3aenusax (5-12%). B oBomax cogepxxurcs He O6osee
2% OenkoB. Haumensliee copepkanne Oenka MPUCYTCTBYET BO (PpyKTax W sSIrO/Iax.
PacturenvHpie Oenkum B CBOEM COCTaBe HE COJAEpXaT IMOJHOTO KOMIUIEKCa
HE3aMEHUMBIX aMHHOKHUCIIOT, JTUOO cOoAepKaT MX B HE3HAYUTECIBHOM KOJIHYECTBE.
Tak, B Oenkax NIICHUIIBI, PKU WM KyKypy3bl KOJWYECTBO JHM3MHA B JIBa pasa
MEHBIIIE ONTUMAJIBHOTO, HO JOCTATOYHOE KOJMUYECTBO TpUMNTO(AaHA, OTMEUYAETCs
neduUIUT TPEOHHHA, M30JIeWIMHA W BajduHa. benku OOOOBBIX JTUMUTHPOBAHBI IO
CEpOCO/IepXKAIIMM HE3aMEHUMbIM aMUHOKHUCIOTaM (METHOHHMH M LHUCTEHH) U
tpuntodany. Pa3nensHoe ucnoib3oBaHue TOJIBKO 0000B WM KYKYPY3bl HEM30EKHO
npuBeeT K JAeQUIMTY  COOTBETCTBYIOIIMX  aMUHOKUCIOT.  HampoTus,
KOMOHWHHMPOBAHHOE HCITOJIb30BaHUE CMECH 0000B M KYKYpPY3bl WJIM pHCa C COEBBIMU
000amu oOpasyeT OEIKOBYIO CMECh SKBHBAJICHTHYIO I10 TMHUTATEIbHOH IIEHHOCTHU
6enkam mMojoka. ONTUMalIbHOE COOTHOIIEHUE KUBOTHBIX U PACTUTEIbHBIX OEITKOB B
MUILIEBOM pallUOHE B CPEIHEM JOJDKHO COCTaBIATH 55:45. YacTh aMUHOKHUCIOT
CIIy’)KUT UCTOYHHUKOM DHEPTUU JUIsl OpraHu3Ma uejoBeka. [Ipym 3ToM aMUHOKHUCIOTHI
BHayaje JE3aMUHHUPYIOTCS, UYTO COMPOBOXKIAETCS BBIICICHHEM aMMuaka U
oOpa3oBaHueM KeTOKHCIOT. [locienHre BCTynalT B SHEPreTHYECKU MeTaboIu3M U
MOCJI€ COOTBETCTBYIOIIUX MPEBPALCHUI pacragatoTcsl 1O BOJbI U YIIEKUCIIOTO rasa.
OO6e3BpexkuBaHne 00pa30BaBIIETOCS B IMPOLIECCE HHEPreTHUECKOro MeTadonu3ma
OeJIKOB aMMHaKa OCYIIECTBIISETCS B IEYCHU IyTEM MPEBPAIICHHS] B MOUCBHHY.

B mumieBsix mpoaykTax, 0COOEHHO >KMBOTHOTO TPOUCXOXKIEHUS, COIEPIKATCS
TAaK)K€ HYKICWHOBBIE KHUCJIOTHI. bonbiie Bcero uWX B  MSICHBIX H  PBHIOHBIX
CyOInpOyKTax.

BaxxHeHdmuM KOMIOHEHTOM TIHMINM SBISIOTCS TakXKe JKAPHI  (JIMIIHIIBI),
MPEICTABIIAIONINE COOOM CIOXKHBIE A(UPHI TIUIEPUHA W BBICHINX HACHIIICHHBIX U
HEHACHIIICHHBIX JKUPHBIX KUCJIOT. HachimeHHbIe KUPHBIE KUCIOTHI (MTaJbMUATHHOBAS,
CTEapUHOBAss W [Ip.) HWCIONB3YIOTCS OPTraHW3MOM B IIEJIOM KaK JHEPreTHYCCKUI
MaTepuasl. 3a CYeT WX OKHUCIIECHUST 00€CIIeUYnBACTCS OKOJIO MOJOBUHBI TOTPEOHOCTH B
SHEPTUU B3POCIIOro uejaoBeKa. [Ipu ATOM TIaBHYIO SHEPTETUUYECKYIO POJIb MTPAIOT
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TPULIULEPUIbl (HEUTpasibHble KUpPbl). JKUpbl cCiy)KaT pe3epBOM NUTAHUSA; Y
B3POCIIOTO YENOBEKA OHMU COCTaBILAOT 10 10-20% macchl Tena, mMpenMyIeCTBEHHO
IIPUCYTCTBYS B IIOJAKOXXHOU )XUPOBOU KJIETYATKE.

Xupbl BBINOMHAIOT TaKXKE IUIACTHYECKYI0 U PEryJSATOPHYIO (YHKUHH
(ITMHHOLIETIOYEYHBIE KUPHBIE KHUCIOTHI, (ochOoaUnuabl, XOJIECTEpUH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3aIIUTHBIX 00O0JOYEK HEPBOB, COCYIOB, Pa3IUYHBIX
OpraHoB, BBINOJHSIOT TEPMO3AUIUTHYIO (YHKLIHIO, CIyXaT MEePEeHOCUHUKOM
xupopactBopuMbix (A, E, K) BuUTaMUHOB, SBIAIOTCS MpEeAIIECTBEHHUKAMHU
CTEPOUAHBIX TOPMOHOB, >KEIYHBIX KHUCJIOT U MpocTarjaHAuHOB. OCOOEHHO Ba)KHBI
JUISL  CO3/IaHMsI  IIEJIOCTHOCTH OWJIMIUAHBIX CTPYKTYp KJIETOUHBIX MeMOpaH
JUTMHHOLIETIOYEYHbIE HEHACBIIEHHbIE )KUPHbIE KUCIOTHL. VX AeNST B 3aBUCUMOCTH OT
JIOKaJM3alluy MIEPBOM JBOWHOW CBSI3M HA TpW rpymmbl (omera-3, omera-6, omera-9).
Owmera-3 u -6 KUCIOTHI SIBISIIOTCA MOJMHEHACHIIIEHHBIMU, B TO BpeMs Kak omera-9
MOHOHEHACHIIIEHHbIE. YeloBeK MOXKET CHMHTE3MpPOBAaTh BCE HEOOXOAMMBIE JJI HETrO
TUnuab;, Kpome omera-3 (O-JIMHOJCHOBAash KUCIIOTA, DMKO3alEHTACHOBAs KHCIIOTA,
JIOKO3areKcaeHoBasi KUCIOTa) W OMera-6 (JIMHOJeBas KHUCIOTa, 7Y-JIMHOJIEHOBAS
KHACTIOTa, AUTOMO-Y-JIMHOJIEHOBAasE KHUCIOTa, apaxuJOHOBas KHUCJIOTA, OJEHWHOBAs
KHCJIOTa, KaIOJI€MHOBAsI KUCJIO0TA) JMUHHOIIEOYEYHBIX )KUPHBIX KUCIIOT.

Kax mpocTble, Tak U CIIOKHBIE JIMIIUIBI MOTYT CUHTE3UPOBATHCS B OpraHU3ME.
HckimroueHHe  COCTABJISIIOT TAKWE HEHACBIIIEHHBIE JKUPHBIE  KHUCJIOTBI, Kak
AIKO3aIIEHTaCHOBAsA, JOKO3areKCaeHOBas1, IMHOJIEBAs], INHOJICHOBAsI U ApaXUJI0HOBAs,
KOTOpBIE JOJDKHBI IOCTyNaTh B OpPraHU3M 4YeEJIOBEKA C IHINEHW B TOTOBOM BHJE.
JIuHoneBass KuciaOoTa B NPUCYTCTBUM THAMMHA M HHUPUIOKCHHA CHOCOOHa
[PEBPAIATECI B APaxUJIOHOBYK) KHUCIOTY. YKAa3aHHbIE HE3aMEHUMBIE IKUPHBIE
KHACJIOTBl BXOJAT B cocTtaB  (OCPOIUNMIOB MIM  CIy’KaT B  KayecTBe
[PEIIIECTBEHHUKOB  (HalpuMep, AapaxuJoHOBas KUCIIOTa) IPOCTarJIaHIWHOB,
JEHUKOTPUEHOB, TPOMOOKCAHOB M MPOCTAUMKIUMHOB. Ilpu oTcyTcTBUM WM
HEJAOCTaTOYHOM IIOCTYIUIEHMM B OpPraHW3M HE3aMEHUMBIX JKUPHBIX KHUCJIOT Yy
YesoBeKa OTMEUaeTcs 3aJiepXKKa pocTa, HapylleHHe (YHKIUU MOYEK, OTMEYaOTCs
[aTOJIOrMYECKUe W3MEHEHUS B KOXKE, MOXKET pa3BUThCs Oecruionue. OCHOBHBIMU
MUIIEBBIMU MUCTOYHUKAMU JKHPOB ISl YEJIOBEKA SIBISIIOTCA: MOJIOKO, MSICO, SIMYHBIN
KENTOK, CBMHOE CaJlo, KOIMYEHOCTH, MsCO, pbIOa, OpexH, pacTUTEIbHBIE Macla.
buonornueckass  LEHHOCTH  KUPOB  Ompeiensercs  OObIYHO  KOJUYECTBOM
IPUCYTCTBYIOIIMX B HHUX HE3AMEHUMBIX J>XHPHBIX KHUCJIOT U HX YCBOSIEMOCTBIO.
OnTuManbHBIM CUMTAETCS CIEAYIOIIEE COOTHOIICHHE JKUPHBIX KHCIOT B MULIEBOM
palMOHE: HACBIIIEHHbIE JKUPHbIE KHUCIOTHI - 30%, MOHOHEHACBHIIEHHBIE THIA
0J€MHOBOHN KHCIIOTHI - 60%, momHeHackwImeHasle - 10%. D10 gocTuraercs B TOM
Clly4ae, €CJIM COOTHOUIEHUE PACTUTEIbHBIX U )KMBOTHBIX )KMPOB B PALIMOHE MUTaHUS
cocrasiser 3:7.

JUIs HOpMaJIbHOrO POCTa M Pa3BUTUS PEOCHKY HEOOXOIHMMBI TAK)KE BUTAMUHBI.
ButamMuHbI - 3TO OpraHUYeCKUE COETMHEHHUS], COJEPKALNECS B MPOAYKTAaX TUTAaHUS B
OUYEHb OrPaHUYEHHBIX KOJHWYECTBAaX, HO UIPAIOIIME BAXXHYIO POJb B METa0OIHM3ME
O€JIKOB, JKUPOB M YIJEBOAOB, B OCYIIECTBIEHUHM MHOTOYMCIECHHBIX (QYHKIUN
opraHusMa, s o0Opa3oBaHMsI W OOHOBJIEHHS KJIETOK M TKaHed uyenoBeka. B
HacTosiee Bpemsi M3BECTHBI 13 BuTamMuHOB: xupopactBopuMmbie - A, D, E, K u
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BojopacTBopuMbie — Bi (tmamun), B, (pubodnaun), Bs (nmupumoxcun), Bi
(umanoko6anamun), PP (HuauuH, BKJIIOYAIOMIMN HUKOTUHOBYIO KHUCIOTY U
HukotuHamug), C (ackopOuHOBas kuciota), ¢onueBas Kuciora (Qoyaiun),
MAHTOTEHOBasl KucinoTa, OuotuH (ButamuH H). Kaxnaeii BuTtamuH o0nagaet
omnpeneNieHHOW (YHKIMEeW WM KOMIUIEKCOM UuX. JIUTenbHBIA HEJ0CTaTOK
BUTAMUHOB  COMPOBOXKJAETCS  CHIDKEHHUEM  TPYJIOCIHOCOOHOCTH,  yXYAIICHUEM
3M0POBbS M B TSKENBIX CIy4dasx MOXKET MPUBOJIUTH K cMepTu. UYenoBedeckuii
OpraHu3M MOXXET B OrPaHUYEHHBIX KOJMYECTBaX CHUHTE3UPOBATh BUTAMUHBI Tak,
aMUHOKHUCJIO0Ta TpUntodaH crnocoOHa npeoOpa3oBbIBATHCS B HUKOTUHOBYIO KUCIIOTY,
yIbTpapuOoJIETOBOE 00JIydeHHE CIOCOOCTBYET 0Opa30BaHUIO B KOXKE€ BUTamMHHA D,
NOTPpeOHOCTh B MUPHUJOKCUHE BO3pACTaeT C YBEJIWYEHUEM COJEpKaHUs Oejka B
nuie. Kumieunple OakTepuu YeOBeKa B TeX WM HHBIX KOJUYECTBAX MOTYT
npou3BOAUTh BUTaMHHBI: K, OWOTHH, QoJIHMEeBYI0 KHUCIOTY, I[MaHOKOOAJIaMUH,
MUPUIOKCHH, TAHTOTEHOBYIO KUCIIOTY, puOodiaBuH.

Pacuersl moka3bIBalOT, UTO JaXKe camblii cOalaHCUPOBAHHBIA U PA3HOOOPA3HBIN
pallvoH, COOTBETCTBYIOIIUN CPEIHUM dHEpro3arparam, AeUIUTEH 1O OOJIBIIUHCTBY
ButamuHoB Ha 20-30%!*. B npupone He CymecTBYyeT INpPOAYKTa, CIIOCOOHOIO
OJIHOBPEMEHHO COJIepaTh BCE BUTAaMHHBI B HEOOXOAMMBIX KoymuecTBax. Jlis
obecrieueHus1 opraHM3Ma BUTAMHHAMU CJIEAYeT BKIIIOYATh B PAIIMOH BCE OCHOBHBIC
TPYIIIBI MAIIEBBIX MPOAYKTOB (OBOIIH, (DPYKTHI U COKH U3 HUX, 36PHOBBIE MPOIYKTHI,
MSICO, PHIOY M MITUILY, MOJIOYHBIE TIPOYKTHI, >KUPOCOAEPKAIIAE MPOAYKTHI MUTAHNUSA).
CornacHO COBpPEeMEHHBIM JaHHBIM HauOoJIee aKTyalbHOW MPOOJEMOl BO MHOTHX
CTpaHax sBIAeTCS NePUIUT TUaMuHA, HHaIWHA, pubodaaBuHa, GOIMEBOU U
aCKOpOMHOBOM KHCIIOT.

3HaunTeNbHOE OOJBIIMHCTBO OMOJOTHYECKH AKTHUBHBIX COCJUHEHUH, KpaiHe
BaXXHBIX JJIA JKU3HH 4Y€JIOBEKa, HE CUHTE3UPYETCS B OPraHU3ME YEJIOBEKa, B CBSI3U C
YeM OHHU CTaJM OTHOCUTHCS K HE3aMEHUMBIM (hakTopaM MUTaHUsl. ITO HCTOIb3yeMbIe
B KayecTBE OCHOBHBIX Tpynn (QPYHKIHMOHAIBHBIX MPOAYKTOB  BHUTAMHHBI,
antuokcugantel, [IHJ)KK, wMunHepanbHble  BemiecTBa, THINEBBIE  BOJIOKHA,
HE3aMEHHMbIE aMUHOKHUCIIOTHI U OJIUTOCAXAPHIBI.

ButaMmuHbl — ocoObie OEIKOBBIC BEIIECTBA, OOECIICUMBAIONINE B OpPTraHU3ME
OMOXMMHWYECKHE TMPEBpAICHHS, pPEaKIuu, OOMEH BemecTB, 0e3 Yero KU3Hb
HEBO3MOXKHA.

Buramunbl, cBsi3aHHBIE C pa3NUYHBIMU (hepMEHTaAMHU, MPUHUMAIOT Y4acTHE B
oOecrieueHuu opranusma sueprueii (B, By, PP), 6uocunTese u npeBpaiiennn 0ei1KoB
1 amMmuHOKHCIOT (Bs, B12), reHeTnueckoro Mmarepuala KjIe€TOK - HyKJIIEMHOBBIX KUCIOT
(ponmmeBast kucIOTA), )KUPOB M CTEPOUTHBIX TOPMOHOB (IMTAHTOTEHOBAS KUCIOTA U
OowotuH). ButamuH A ywacTByeT B o0OO€CIEUEHWH 3pCHHS W HEOOXOauUM s
dbopMHUpOBaHUS CIM3UCTBIX TOKPOBOB, OJMHUAEPMHCA, WMMYHHOW CcHUCTeMBI. be3
BUTaMuHA [| HEBO3MOXHO BCAChIBaHHE KaJbIUs U (OPMUPOBAHHUE CKEJeTa U 3yOOB.
Butamun K ydactByer B cBepThiBaHHM KpoBH. Camblil momysisipHbld BUTamMuH C
(ackopOuHOBasE  KMCIOTa) NPUHUMAET ydyacThe B  0O0pa3oBaHMU  OEJIKOB
COCIMHUTEIBHON TKaHU - KOJUIareHa M 3JacThHa, HEOOXOUMBIX 17t (POPMUPOBAHUS

4 COopHuK perentyp 611k ¥ KyTMHAPHBIX U3/IEIMIA TS OPraHM3allMK FOPSYUX 3aBTPAKOB U 00e10B obydaromumes 1-
4-x xmaccoB 0011e00pa3oBaTeNbHBIX Opranu3anmi, 136 c.
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COCYZOB, Xpsulei, ocToBOB kocTeil. Bmecte ¢ ButamuHom E u B-kapoTuHOM mnpu
y4acTUU MHUKpoOdJeMeHTa ceneHa ButamuH C obOecrieunBaeT (DYHKIIMOHHUPOBAHUE
AHTHUOKCUJIAHTHOM CHCTEMbl OpPraHW3Ma, 3aAIIUIIAIONIIECH KJIETKH OT IOBPEXKIACHUS
MPOAYKTAMU OKUCJIEHHUS.

UccnenoBanusiMmu yctaHoBiieHo, 4to oT 70 mo 100% HaceneHus UCHBITHIBAET
HenoctaTok Butamuna C. Y 40-80% mroneit omrymaercs nepuuut BuTaMuHoB By, By,
Bs, Bi., ¢onueBoii kuciaorel u [-xkapotuHa. bonee mMOJIOBHHBI HaCENECHHS
Henonony4aet ButaMunsl A, 1, E, K.

Ot nedunura BuramuuoB A, B, C cTpagator koxa, BOJIOCkl, HOITU. [IpuunHa —
KOXa BOJIOCBI M HOT'TH HauOoOJiee YacTO CONMPHUKACAIOTCA C BHEIIHUMHU (aKTopamu
Cpelbl U OKa3bIBAIOTCS HECIMOCOOHBIMU MPOTHUBOCTOSITh TOKCHUUYECKHUM BEIIECTBAM,
HaxoJsUIMMCSl B BO3yXE M BojE. B pe3ynpTare OTMEUaeTCs MOSBJICHUA CYXOCTH U
HISTYIIEHUs KOXKM, TPEIIMHKM Ha ry0ax, yrpeBas Chbillb; JOMKOCTh W BBITIaJICHHUE
BOJIOC, UX MCTOHYEHHE W TOTYCKHEHUE 1IB€Ta; JIOMKOCTb HOITEH, yTpara uX
TJISTHLIEBOTO CJIOA.

3aMETHO CKa3bIBa€TCs HEJOCTATOK BUTAMMHOB M Ha COCTOSIHUE€ HEpPBHOM
CHUCTEMBI - MPOSBISETCS Pa3qpPaKUTEIbHOCTHIO, PACCTPOMCTBOM CHA, HEPBHBIMU
CpbhIBAMH, COCTOSIHUEM I10JIaBJICHHOCTH.

Or npedunura crTpagaeT W MbIIIEYHAs CHUCTEMa - OBICTPO pa3BUBACTCSA
YTOMJISIEMOCTb, BSIJIOCTD U C1a00CTh.

JedburuT BUTAMHUHOB CIHOCOOCTBYET TJIYyOOKOMY HAapYyIICHHI0O OOMEHHBIX
IPOILIECCOB, 3aMETHO BIMAKOIIMX HA HMMYHHYKO CHCTEMY, CHHUKAIOIIHNX
CONPOTHUBIISIEMOCTh OPTaHU3Ma K MPOCTYAHBIM U MHPEKIUOHHBIM 3a00JIEBaHUSM.

C oBomamu u GpyKTaMu MOXKHO MONY4UTh BUTaMUH C, (HOIHEBYIO0 KUCIOTY U
B-kapotuH, octanbHble 10 u3 13 Haumboiiee Ba)XKHBIX BUTAMUHOB HaxXoHATCS B
JI0OCTaTOYHO KaJOPUMHBIX MPOAYKTAX - B MACE, piOe, silax, Macie, xjaeoe.

Crnenyromield COCTaBISIIONICH B TEpeYHE HE3aMEHUMBIX (PAKTOPOB MHUTAHUS
SBIIIOTCS. MUHEpPAJIbHBIE BellecTBa. MUHEpadbHbIE BEIIECTBA HEOOXOIUMBI IS
HOPMaJILHOTO (PYHKIIMOHUPOBAHUS UMMYHHOM CUCTEMBbI OpraHU3Ma.

[lonyyaembie OpraHu3smMoM Jake B HEOOJBIIOM KOJIMYECTBE COEIUHECHHUS
’Keyes3a, MapraHiia, cejieHa, KpeMHus, Gpropa u Ipyrue MUKPO- U MAKPOIJIEMEHTHI
MIPOHUKAKOT 4Y€pe3 CTEHKH KPOBEHOCHBIX COCYIOB B BHJI€ MOHHBIX COCAWHECHUU U
OKa3bIBalOT MOIIHOE AaHTUOKCUJAHTHOE, AHTUTOKCHUYECKOE BO3JCHCTBHE Ha
opranusMm. llox neucTBMEM MHOTMX MHUKPO- U MAaKpOSJEMEHTHBIX COEIUHECHUU
YCWJIMBAETCS JIETOKCUKAIMOHHAs (QYHKIHUS KOXHU, W OTHUM CaMblM CHHUMAETCS
ype3MepHas Harpy3ka ¢ mo4ekK, e4eHU.

MUKpPO3JIEMEHTBl  ABJISIIOTCS  KAaTaJIM3aTOpaMU  MHOTUX  OMOXMMHYECKUX
peakiui, MPOXOASIIUX B OpraHu3Me. Onu MOAJEPKUBAOT
THAPODJICKTPOIMTUYECKU 0ajaHC OpraHu3Ma, HOPMalu3ys KHCIOTHO-IIEIOYHOE
PaBHOBECHE B KUJKOCTHBIX CpeiaX OpraHu3Ma.

Kanpiumii - cocTaBiseT OCHOBY KOCTHOM TKaHHU. [1oBbIaeT 3anuTHbIe QYHKIIUH
OpraHu3Ma, CIOCOOCTBYET BBIBEACHUIO CTPOHLIMS M CBUHIIA W3 KOCTEH, oOJajmaer
AHTUCTPECCOBBIM, AaHTHAJIEPITUYECKUM JICHCTBUEM.
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®ocdop - OCHOBHAsI 4YaCTh €ro COCPEIOTOYEHA B KOCTSIX, 3YOHBIX TKaHSX, B
KOXe, BakKeH il moaaepxkanus pH-0ananca. @ocdopy npuHaIIeKUT BeyIIas poJib
B JICATEIBHOCTH LEHTPAJIbHON HEPBHOU CUCTEMBI.

Maruuii - «<aHTUCTPECCOBBIN MaTepUan», aHTUOKCUIAHTHBIM MUHEPAJI, BXOAUT B
coctaB 6osiee yeM 200 ¢pepmMeHTOB, IpH ero ydacTuu ocyuiectpisercs cunte3 JJHK,
PHK, a »st0 mnpodunaktuka HOBOOOpa3oBaHUM; yiydiiaeT OOMEH BEIIECTB B
COCYIMCTOM CTEHKE, HOpMalu3yeT aprepuanbHoe paapieHue. I[Ipu mocrarouHom
KOJIMYECTBE B OpPraHM3ME MAarHusi XOpOIIO YCBaWBAaeTCA Kajibluid, Gocdop, kanuii,
ButaMuHbl rpynnsl B, C, E. Maruuii BeINOSHSAET BaKHYIO QYHKIMIO B TPO(HUIAKTHKE
3a00J1€BaHMI TTOYEK U ceplla.

Kamuii - «3HepreTudeckuii MUHEpan», CTUMYJIHUPYIOUIMNA THEpeaadyy HEPBHBIX
UMITYJIbCOB, HEOOXOIUMBIX JIJIE HOPMAJbHOI'O COKpPAIICHUS MBIIII, B TOM YHCJIE U
MBIIIIBI  CEPALA, PETYIUPYET CEPACYHBIA PUTM, NOAAECPKUBACT HOPMAIbHYIO
(GYHKIHIO JOY€K U TOPMOHAJBbHBIN 0ajlaHC HAJIMIOYEYHUKOB, OOMEH BEIIIECTB B KOXKE.

CoenuHeHHUsT Kalausl OKa3bIBAIOT Iiefie0HOE (PUBHOIOTHMUECKOE BO3JCHCTBHE Ha
BCE OOMEHHBIE TIPOIIECCHI B KJIIETKAX M TKaHAX, CIOCOOCTBYIOT YCUJICHHIO TKAHEBOTO
JbIXaHUsT B MHUTOXOHJIpUSX KJIeTOK. Kanuii gBisieTCsi OCHOBHBIM SHEPreTUYECKUM
MUHEPAJIOM JJIsl HOpPMAJIBHOU Pa0OThI MBIIIIII, B TOM YHCJIE U MBIIIIILI CEPIIIa.

Harpuii - perynupyer OCMOTHYECKOE JaBJICHUE B KIJIETKE, MOBBIIIAET TOHYC
COCYJIMCTOM CTEHKHU. BBIMOJIHAET BaXXHYIO POJIb B MPOLECCE JIETOKCHUKAIUM KOXKH,
OYUIIEHUS TIOP, YCUIICHUS IbIXaTeIbHON (PYHKIIUU KOXKH.

[luHK - SBIAETCA OCHOBHBIM MHMHEpPAJIOM JUIA CO3JaHUS AaMUHOKUCIIOT,
y4yacTByeT B  IIOCTPOGHHMHM  BCEX  KIETOK  OpraHu3Ma,  CIOCOOCTBYET
IIPOJIOHTUPOBAHHOMY JEHUCTBUIO MHCYJIMHA, YTO CHWXKAeT IIOBBIIICHHBIA caxap
KpoBu. Bmecte ¢ xpomom moBbImaer 3()pQPEeKTUBHOCTh WHCYIHMHA, CIHOCOOCTBYET
OTJIO’)KEHMIO TTUKOTeHa B TEYEHU, YTO BAXKHO MPU caxapHOM auabdere. YcCHIMBaeT
NPOTUBOBOCHANMUTENbHbIE  (DYHKIIMM  KpPOBH, 00JIaJaeT  aHTUAIEPTHUYECKHM
nercTBUEeM Ha KOXKYy. [IIupoko npumeHseTcs B 1€pMaTOJIOTUU U KOCMETHUKE.

XKenezo - aHTMAaHEMUYECKUW MHHEpaj, BXOJUT B MOJEKYIy TIeMOTiIoOMHA,
Y4aCTBYET B OKCUI'€HAIIMU KJIETOK, YCBAUBACTCS OPraHU3MOM TOJIBKO IPU HAIUYUU
ButamMuHOB C 1 E; 10CcTaTOYHOE KOJIMYECTBO B OpPraHU3ME MPUAAET KOKE PO30BBII
1BET (Mcue3aeT 0JETHOCTh KOKHBIX TOKPOBOB).

Maprasen, - «aHTHOKCHUJAHTHBIA MHMHEpal», Y4YacTBYET B CTUMYJILUAU
runou3apHO-HAMOYEYHUKOBOH CHUCTEMBI, B CHHTE3¢ (EPMEHTOB, YCHUIUBAET
MOTJIONIEHNE TIIOKO3Bbl KJIETKOH, perymupyeT ¢dyHkuuu [[HC, penpomykTUBHBIX
opranoB. MoHbl MN J1€rk0 MpOHUKAKOT B KPOBb UEPE3 KOXKY, YCUIUBAS MPOIYKIIUIO
€CTECTBEHHBIX TOPMOHOB, UTO CIIOCOOCTBYET OMOJIOKCHHIO OpraHNU3Ma, KOXKH.

Kpemuuii - BBINOJTHSAET BaXHYI poidb B MOPODUIAKTUKE Pa3BUTHUA
CKJIEPOTUYECKUX TPOIECCOB W 3a00J€BaHMIA OMOPHO-ABUTATEILHOTO ammapara,
yiIydmaerT (pyHKIHIO CTPYKTYPHBIX 3JE€MEHTOB KOXH, BOJIOC, HOTTEH, 3aJepKuBas
MPOLECCHI YBSJAHHS KOXKH.

Menp - MOBBIIAET YMCTBEHHYIO AKTMBHOCTBH, MBIIICUYHBIM TOHYC, PETYJIUPYET
MUTMEHTHBIA OOMEH, TMOBBIIAET YCBOSIEMOCTh JKeje3a 3a CYeT YIY4IIeHUs
KPOBOOOpAILIEHUSI B CJIOAX KOKHM, BOCCTAHABIMBAET HOPMAJbHBIA LBET KOMXHBIX
ITOKPOBOB.
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CelleH - CHUXKAET PUCK COCYJIUCTHIX 0OJIe3HEH, MOBBIIIAET COMPOTUBIISIEMOCTD K
OHKOJIOTHUYECKUM 3a00JI€BaHUSM, YIIYUYIIAeT KPOBOCHAOKEHUE KOXKH.

Won — BXOOMT B COCTAB TOPMOHA INMTOBHMAHOH JKeJI€3bl TUPOKCUHA.
OOGecrieunBaeT yCTOMYMBOCTh OpPraHM3Ma K MOBPEXKIAOMIMM (pakTopamM BHEIIHEH
Cpelbl, YBEIWYUBAECT CHOCOOHOCTh JIEHKOLIMTOB pa3pyiiath OOJE3HETBOPHbBIC
MUKPOOPTaHU3MBbI, OMpENENIeT BO MHOTOM YMCTBEHHbIE criocoOHOCTH. OIHUM H3
OCHOBHBIX MCTOYHMKOB MOJia B MUTAHUU SBJISETCS MUIEBas WOAUpOBaHHas CcoJib. B
2019 r. O6buUTa BHECEHA MOMpaBKa B JEHCTBYIOIIME CAHUTApPHBIE HOPMBI U TMPaBUIIA,
ompeieNuBIIasl 0053aTEIHLHOCTh UCTIOIB30BaHUs B 00pa30BaTEeIbHBIX OpraHU3aIUsX
OpU MPUTOTOBICHUU OJt0 HoAaupoBaHHOW conu. MccinenoBaHusi CBOMCTB Hojara
KaJlisg B TMHUIIEBOM HWOAUPOBAHHOW COJMU TOATBEPAWIM €€ YCTOMYUBOCTH TIPH
KUTISTYCHHH B HEWTpaANbHON W TMOJKHMCICHHOW cpelie B MOJCIBbHBIX ycimoBusx (270
obpasmoB).  CremoBaTenbHO,  TEXHOJIOTHYECKME  KapThl,  HMEIOIIHECS B
o0pa3oBaTeIbHBIX OpraHU3alugaX Mg JeTed, He TpeOylT TEXHOJOTHYECKON
KOPPEKTUPOBKH B IIENISAX COXpAaHEHWs HoJa B TOTOBBIX ONIOJax. DTO TO3BOJISET
clenaTh BBIBOJ 00 oxuaaemMoMm TmpoduiaktuueckoM dddekre nepexoqa Ha
HOMMPOBAHHYIO COJb TPH TPUTOTOBJICHUU OO B JICTCKUX OPTraHU30BaHHBIX
KOJUICKTHBAX.

®dTop - HMoHBI (TOpa «3yOHOM MHUHEpal», HO TAKXKE YCWIMBAIOT TUIOTHOCTH
BCEro KOCTHOro amnmaparta. MoHbI monajaroT B OPraHU3M M YCUJIMBAIOT BCACHIBAaHUE
KaJIbLIUSL.

XJ0puabsl - WUrPAOT POJIb PEryJISTOPOB BOJHO-COJIEBOTO OOMEHa B KIIETKE,
NOJIIEP>)KUBAsi HOPMAIBHOE OCMOTHYECKOE JABJIECHUE; HEOOXOAUMBI I TPOIYKIIMU
KEITYJTOYHOTO COKa.

Cpenu Bcex He3aMEHUMBIX (DaKTOPOB MUTAHUSI HanboJiee 3HAUMMBIMU SIBIISIFOTCS
nonuHeHacoimeHHble kKuUpHble kKuchnoThl (ITHXXK). OnHum oxa3siBaoT
MOJIOXKUTENIbHOE JICMCTBUE HA JUIMUIHBIN CHEKTP, reMocTa3 U (GUOPUHOIN3 KPOBH.
ITHX)XK od4eHp 7naOuiabHBI, TMOITOMY HYXHO VYUTBIBATh, YTO YBEIIMUYCHHE
noctymienuss B opranumsM [IHXK gomkHO 00s3aTenbHO  COMPOBOXKIATHCS
JIOTIOJTHUTENIbHBIM BBEJICHHMEM BUTaMuUHa E, T.K. akTUBanus JUOUIHOTO OOMEHa
COTPOBOXK/IA€TCA WHTEHCU(DHKAIMEH OKUCIUTEIbHBIX TMPOIECCOB B MeMOpaHax
kieTok. IIpu 3Tom Ha kax e rpamMm [THXXK numm B opranusm 10mKeH MOCTyIaTh
1,0 mr Butamuna E. [THXKK B opranusmMe noaBepraroTcsi OKUCJICHHUIO MO ABYM IyTsIM
MeTaboimM3Ma — [UKIOKCUTEHA3HOMY, B pe3yJabTaTe KOTOPOTO 0O0pa3yroTcs
MPOCTArJIaH/INHbI, TMPOCTAIMKINHBI U TPOMOOKCAHBI, M JIUIIOKCUTEHA3HOMY C
oOpa3zoBanueM JeiikoTpueHoB. [Ipoctarmanamapl 00JaAAIOT BA30CHACTHYECKUM
shdexTom, OKa3pIBAIOT HWMMYHOJAETNpeccuBHOE jaeiictBue. OHU UHTHOUPYIOT
Makpodaru, MoJaBsi0T BEIOPOC aHTUTEHA HA MOBEPXHOCTH Makpodara, pa3phiBarOT
CBA3b MEXJYy HMMYHOKOMIETEHTHBIMH KIETKAMHU, TOPMO3SIT CUHTE3 AHTUTEN H
mumpoknHOB. TpomOOKCaHBI, BBI3BIBAasl arperamdi0 W aAre3ui0 TPOMOOIIUTOB,
CIIOCOOCTBYIOT Ppa3BUTHIO TpoMOoO3a MW HIIEeMHUYECKOW O0Je3HM MHOKapja.
[IpocTanukianHbl — BEHIECTBA, XapaKTEPU3YIOUIUECS MOIIHBIM aHTHUAIT€3MOHHBIM
s pexroM. JlerikoTpreHbl 001a1at0T MOUTHBIM OPOHXOKOHCTPUKTOPHBIM JEHCTBHUEM.
JIeMKOTpUEHBI AKTUBUPYIOT CUHTE3 NPOCTArIaHAWHOB M IMPOCTAUMKIMHOB. Takum
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obpazom, npoaykTel [THXKK B onTuManbHBIX YCIOBHSAX MOAIEPKHUBAIOT TOMEOCTa3
OpraHu3Ma.

B mnumieBpix BemecTBax OJHOBPEMEHHO MPHUCYTCTBYIOT HE OJMH, HE JBa, a
JECSITKH M COTHU MUKPOHYTPUEHTOB, U JIeYeOHO-TIPOPUIAKTHYECKHE CBOMCTBA MHUILU
ONpEENSIOTCS OTHIOb HE MNPOCTO OHoJOornyeckuMH I eKTaMu OTAEIBbHBIX
MUKPOHYTPUEHTOB, a SBISIOTCS PE3yNbTaTOM KOMIUIEKCHOTO B3aWMOJCHUCTBUS
MEXy HAMH.

bazoBbie  ¢usmonormueckne  GYHKIUM  MUKPOHYTPHEHTOB:  PErYJISIus
KHPOBOTO, YIICBOJHOTO, OEIKOBOIO W MHHEPATBbHOTO OOMEHA; ONTHMH3AIUSI
aKTUBHOCTH (PEPMEHTHBIX CHCTEM; aHTHOKCHJAHTHAs 3alluTa; oOOecreueHue
NPOIIECCOB  KJIETOYHOTO JIbIXaHUs; TMOMAJEp)KaHWE JJIEKTPOIUTHOrO OanaHca;
NOJICpKAHUE KHUCIOTHO-IIEJIOYHOTO pPaBHOBECHUS; TOPMOHOIOIOOHOE JIEHCTBUE;
perymsius penpoayKTHBHOW (YHKIIMM W TPOIECCOB SMOPHUOTEHE3a; pPEeryIsius
aKTUBHOCTA UMMYHHOH CHCTEMBI, y4aCTHE B MPOIIECCAX KPOBETBOPEHUS; PETYISIUSI
CBEPTHIBAEMOCTH KPOBH;, PETYISALHS BO30YyIUMOCTH MHOKapJa H COCYAHCTOTO
TOHYyCa; PEryJslus HEPBHOW MACSATENBPHOCTH; CTPYKTypHOE M (YHKIIMOHAIHHOE
o0ecriedueHre OIMOPHO-/IBUTATEIILHOTO ariapaTa; CHHTE3 COCIWHUTEIBHON TKaHW,
peryJslusl TPOIECCOB JIETOKCHKAIMK H OHOTpaHCcPOpMaIliii KCEHOOMOTHKOB;
NOJJICPKAHUE €CTECTBEHHON KUIIIEYHOW MUKPOQIOPHI.

B mpupozge He cymiecTByeT Kakoro-mud0 €IWHCTBEHHOTO TJIABHOTO IMPOJIYKTa
NUTAHUS WIA TUIIEBOH CYOCTaHIIUH, CIIOCOOHBIX ITOJIHOCTBHIO YIOBIIETBOPUTH BCE
MEHIO CJIETyeT COOFOIaTh CIICAYIONINE IPUHITHUIIHL:

1) KaloOpWHHOCTH  THINEBOTO  pallMOHa  JIOJDKHA  COOTBETCTBOBATH
HHEPreTUYECKUM 3aTpartaM opranusma; 12-17% sHepruu ciieqyeT mojaydarh 3a CHeT
0enkoB, 25-35% — 3a cueT xupoB u 50-55% — 3a cyeT yrieBooB.;

2) ciieqyeT MpaBHIBHO paclpeacisiaTh KaJOPUHHOCTh palliOHa B TEUCHHE JTHS —
3aBTpak -20-25%; o6exn 30-35%; mongauk 5-10%; yxun 25-30%.

3) muma JO0DKHA COJEP)KaTh ONTHMATbHBIE KOJIMYECTBA OCJIKOB, XHUPOB W
yTJICBOJIOB,;

4) TmNWIOEBOW paAIlMOH JIOJDKEH oO0ecrednBaTh OpraHu3M  HEOOXOIUMBIM
KOJMYECTBOM BOJbI, BHUTAMHUHOB, MUHEPAJIbHBIX COJEH U COJEpKaTh BCE
HE3aMEHUMbIE AMHUHOKHCIIOTHI U HEHACHIIIICHHBIC KUPHBIE KUCIOThL. He MeHee omgHoM
TPETH CYTOYHOM TMOTpEeOHOCTH OETKOB M JKUPOB JODKHO OOECIeuuBaThCS
MPOYKTaMU KUBOTHOTO MPOUCXOKIACHHUS;

5) TPOXYKTHI, MCIOIB3yeMbIe B JCTCKOM NHUTAHUM HE JOJDKHBI COJIEPKATh
YCWINTENIEH BKYCa, HMCKYCCTBEHHBIC KpPACHTENH, CTaOWIN3aTOPHI, CTUMYISTOPHI
pocTa.

[TumeBbie 100aBKM — CTPYKTYpPHBIE KOMIIOHEHTHI MHINEBBIX MPOIYKTOB, HE
ynoTpeodisieMble KaK CaMOCTOSTEIbHBIA MUIIEBON MPOAYKT WIJIM KOMIIOHEHT TMHIIH,
HO 00aBIsieMbIe HA dTamax MPOU3BOJICTBA, XPAHEHUS, TPAHCIIOPTUPOBKU MHUIIIEBOTO
MPOIYKTa IS YIYYIICHHWs] WA OOJIETYCHUS TPOU3BOJICTBEHHOTO TMpoOIecca WA
OTJICIBHBIX OMEpaIuii, YBEJIWYCHHUS CTOWKOCTH TMPOAYKTa K Pa3IUYHBIM BHUIAAM
MOPYH, COXPAaHEHUS CTPYKTYpPhl W BHEINTHETO BHUA MPOAYKTA WM HAMEPEHHOTO
M3MEHEHHUSI OpraHOJENTUYECKUX CBOWUCTB. [lumieBbie m00aBKH MOIpa3feNsioTCa Ha
perynmpyronme  BKyC — MPOAYKTa  (apoMaTW3aTopbl, BKYCOBBIE  JIOOABKH,
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MOJICJAUIMBAIOIIME BEIIECTBA, KUCIOTHI U PETYJIATOPbl KUCIOTHOCTH); YIy4dlIaIOLIUe
BHEIIHUN BUJ MNPOAYKTAa (KpacUTENH, CTaOMIM3aTOPbl OKPACKH); PEryIUpYIOLIue
KOHCUCTEHIMIO U (OPMHPYIOLUIME TEKCTYypy (3aryCTUTENH, TIeneo0pa3oBaTelii,
CTAOMIIN3aTOPBI, SMYJIBraTOPbl); MOBHIIAIOIINE COXPAHHOCTh MPOAYKTOB MUTAHUS U
YBEJIMUMBAIOIINE CPOKM HMX XpaHeHus (KoHcepBaHThI). K mumieBeiM q00aBkaM He
OTHOCSIT COEJMHEHMsI, TOBBIIAIONINE MHUIIEBYI0 IEHHOCTh MPOAYKTOB MHUTaHUS,
HarpuMep, BUTAMUHbBI, MUKPO3JIEMEHThI, aMUHOKUCIIOTHI. [Ilupokoe ncmnosib3oBaHue
MUIIEBBIX J100aBOK MPOU3BOAUTEISIMU  MHIIEBBIX IMPOAYKTOB  OINpeaeseTcs
CTpPEMJICHUEM - YBEJIUYUTH CPOK COXpPAHEHHS KauecTBa MUIIEBLIX MPOJAYKTOB, B TOM
YHUCJIE CKOPOMOPTSIIUXCS U OBICTPO UEPCTBEIOMIMX B YCIOBUSIX HEOOXOIUMOCTH HX
NepeBO3KKU Ha OOJBIINE PACCTOSHUS; YJIOBIECTBOPUTH MOTPEOUTENS] BBICOKUMU U
HACBIIIICHHBIMU BKYCOBBIMM KaueCTBaMHU IMPOJYKTa CBSA3aHO C UCIIOJIb30BAHUEM
apoMaTH3aTOpPOB M KpacUTENIe; CO3/IaHHE HOBBIX BHJOB IHIIEBBIX MPOIYKTOB,
OTBEYAIOIIUX COBPEMEHHBIM TPEOOBAHUSIM HAYKH O MHUTAaHUU (HU3KOKAJIOPUMHBIC
MPOJIYKThl, UMHUTATOPHI MPOAYKTOB) - 3TO CBSI3aHO C HCIOJIB30BAHUEM IHIICBBIX
00aBOK, PETYIUPYIOIINX KOHCUCTEHITUIO MMUIIEBBIX MTPOJTYKTOB.

EBpomnetickum CoBeroM pazpaboTaHa cuctemMa I1UGPOBON KoAMPUKAIIUN
nuieBbix g00aBok ¢ ymrepodt «E». Ona BikimtoueHa B koaekc BO3-OAO s
MUIIEBBIX TPOJYKTOB KakK MeXJIyHapojHas IudpoBas cucteMa KoauduKaiuu
NUIIEBbIX 100aBoK. Kakol U3 MUIEBBIX 100aBOK MPHUCBOCH U(PPOBOM TpeX- HIH
YyeThipex3HauHbli  HoMmep. Homep wmapkupyercs B COYETAaHUM C Ha3BaHUEM
(YHKIIMOHAIBHOTO KJIACCa, OTPAXKAIOMIETO TPYNIUPOBKY MHINEBBIX T00aBOK 110
TEXHOJOTHYECKUM (YHKIUAM (moakiaccaM). Hanuume B MNHUIIEBOM MPOIYKTE
MUIIEBBIX J00ABOK TOJDKHO OBITh YKa3aHO HAa MapKUPOBOYHOM sipiibike. CoriacHo
NPEJIOKEHHON cucteMe HHUPPOBOM KOAMGPHUKAIMKM MHUIIEBBIX 100aBOK, HX
KJ1accu(pUKaIMs BRITISAIAT CIeAyouM o0pa3zom (ocHoBHBIE Tpynibl): E100-E199 —
kpacutenu; E200-E299 — kouncepBanThl; E300-E399 antuoxkcunantei; E400-E499 -
crabunm3atopsl KoHcucteHumu; E450-E499 — »smynsratoper; ES00-E599 -
pPEeryJISITOPbl  KUCIOTHOCTH, paspeixiutenn; E600- E699 - ycuwimrtenu BKyca u
apomara; E700-E899 — 3amacuwsie unaexchl; E900-E999 - rmaszupyromiue areHThl,
VIIy4IIATETU XJIeoa.
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4.24. Tema Ne 4 «Kpuruyecku 3HAYMMble HYTPHEHTbI B Pa3JIHYHBIX
rpynmnax npoayKroB»

Heab: O3HaKOMUTHCS C BPEIHBIMU AJI 3J10POBbSI KOMIIOHEHTAMU TUTaAHUS JJIsI
MOTHUBUPOBAHHOT'O COKPAUIEHUS UX KOJIMYECTBA B €KETHEBHOM YIOTPEOJICHUH.

KoHTpoJsibHBIE BOIPOCHI:

1. Yro noHumMaercs noj KPUTUHUECKH 3HAYUMBIMU IPOIYKTaMu ?

2. OCHOBHbIE UICTOYHUKH MOCTYTIEHUS CKPBITOM COJIM B OpPraHU3M, Kakue
3a0051eBaHUsI MOTYT ObITh CIPOBOILMPOBAHBI MOBBIIIEHHBIM COJIEPKAHUEM
COJIM, TOTPEOIISIEMOM € MUIIEBBIMU POAYKTAMHU U OJIF01aMU ?

3. OCHOBHBIE UCTOYHUKH MOCTYIUICHHS CKPBITOTO Caxapa B OpraHu3M, KaKkue
3a00s1eBaHUSI MOTYT OBITh CIPOBOIMPOBAHBI MOBBIIIEHHBIM COJIEPKAHUEM
caxapa, moTpedIsIeMOro ¢ MUIIEBLIMU TPOYKTaMHU U OTF01aMu ?

4. OCHOBHbBIE UCTOUYHUKH MOCTYIUUICHHUS] B OPTaHU3M HACHIIICHHBIX )KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, Kakue 3a001eBaHUSI MOTYT ObITh
CIIPOBOIIMPOBAHBI MMOBBIIIEHHBIM CO/ICPKAHUEM HACBIIIEHHBIX KUPOB U
TPAaHCU30MEPOB KHUPHBIX KUCIIOT, HOTPEOIAEMBIX C MUIIEBBIMU MTPOIYKTAMH U
osmronamMu?

5. Kakue MeponpuaTHs MOT'YT ITOBIUATH HA CHUKEHUE B MEHIO COACPKAHUS
KPUTHUYECKU 3HAUYUMBIX HYTPHUEHTOB?

CnpaBo4Hble MaTepHuaJbI 110 TeMe:

['oBopst 0 370pOBOM MUTAaHUU OOJBIIOE BHUMAHHUE YAENSAETCS COKPAIICHUIO
NoTpeOJICHUsT COJNM, caxapa, >KUPOB J>KMBOTHOTO MPOHUCXOXKACHHS, B TOM YHCIE
IPOJYKTOB UX cojaeprkamux. HyTpueHTsl, OKa3bIBalOIE€ HETaTUBHOE BO3JECHCTBUE
Ha 370pOBbE U TPEOYIONIME pErIaMEeHTAIMH TMPEACNbHbIX 3HAYEHUW TMOTyUUIU
Ha3BaHUE KPUTHUYECKM 3HAYUMBIX HYTpUEHTOB. [Ipm HTOM HEOOXOIUMO HYETKO
MOHUMATh KaKue MPOAYTHI HECYT B ce0€ CKPBITYIO yIpo3y.

HapammuBanue mnpou3BOACTBA TNHINEBBIX MPOIYKTOB Bce Ooyiee TIIyOOKOi
nepepaboTKu, ObICTpas ypOaHM3amMs W HM3MCHEHHE o00Opas3a JKH3HH MEHSIOT
TEHJCHLIMH B 001aCTH NUTaHUs. JIOCTYMHOCTh U LIEHOBAs IPUEMIIEMOCTb ITPOJIYKTOB,
MPOIIEANINX TIYOOKYI0 TEXHOJIOTMYECKYIO MepepadoTKy, moBblmaroTcs. Bo Bcem
MHUpE HacelleHHe TMOTpeOisieT Bce OOJNbIIe BBICOKOKAIOPHUHHOW TMHUIU  CO
3HAUYUTENIbHBIM COJIEPKAHUEM HACBIIICHHBIX KUPOB, TPAHC)KUPOB, CaXapoB U COJIH.

Conp sBRsieTCSI OCHOBHBIM MCTOYHUKOM HATpHs, IIPU 3TOM YCTAHOBJIEHA CBS3b
ME3K/1y MOBBIIIEHHBIM MOTPEOJICHUEM HATPHS U TUIIEPTOHUEH, a TAK)KE YBEIUUCHUEM
pHUCKa CEepJICYHO-COCYIUCTHIX 3a007eBaHUN U MHCYIHTOB. OTHOBPEMEHHO, MO MEpPE
0TX0Ja OT TMPUBBIYHBIX CXEM TMUTAHUS CHUXKACTCA TMOTPEOJICHUE KIFOUEBBIX
COCTaBJISIIOIIMX 3JI0POBOTO paliioHa — (PYKTOB, OBOIIEH M MHUILEBBIX BOJOKOH (B
YaCTHOCTH, LETbHBIX 371aKOB). OpyKTHI U OBOIIU COAEPKAT Kadui, CIIOCOOCTBYIOIIUMA
CHUIKEHHUIO KPOBSIHOTO JaBiieHUs. Poiib mepepaOOTaHHBIX MUIIEBBIX MPOJYKTOB Kak
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HUCTOYHHUKA COJM B pALMOHE OOBSACHAETCA TEM, YTO COJIEp)KaHHE COJM B HHUX
OCOOEHHO BBICOKO (B CiIyyae TOTOBBIX OJIFOJI, MSCONPOAYKTOB, TaKUX KaK OEKOH,
BETYMHA M CBIPOKOMYEHAasl Kojibaca, ChIPOB, COJIEHBIX CHEKOB, JIAMIIM OBICTPOTO
MPUTOTOBJICHUS] U T.J.), @ TAKKE TEM, YTO OHU MOTPEOISIOTCS YacTO U B OOJIBIINX
KoJu4yecTBax (B ciydae xjieba U mepepaOOTaHHBIX 3€PHOBBIX MNPOAYKTOB). Coib
Takke J00aBIIgeTCsS B MUY BO BpeMsl IPUTOTOBIICHHUS (B BUJE CyXUX OYJIbOHOB) WU
y)ke Ha croie (B BHMJIE COYCOB U MNHIIEBOW conu). Bmecre ¢ Tem MHorue
MPOU3BOJUTENN MEHSIOT pEUenTypy CBOE€M MNPOAYKUMHM [JIsl  COKpAallEHUs
COIlEpKaHUsl COJIM, M TOTPEOUTENSIM peKOMEeHayeTcss oOpamiaTb BHHUMAaHHME Ha
ATUKETKU MPOAYKTOB U BHIOUPATh MPOAYKTHI C HU3KUM COJACPKaHUEM HATPUSI.

BO3 pexomeHayeT B3pOCIBIM MOTPEOSATH MEHEe ST COdu B JeHb (4yTh
MEHbIIIe OJHOW 4YaitHOW noxkku). [ns gereit B Bo3pacte ot AByx mo0 15 ner BO3
PEKOMEHyeT KOPPEKTUPOBATh PEKOMEHJOBAHHOE MaKCUMAaJIbHOE MOTPeOIeHUE COJIU
B CTOPOHY YMEHBILIEHHSI UCXOJS M3 UX MOTPEOHOCTEN B DHEPrUU MO CPABHEHHUIO C
B3pPOCJIBIMHU, YTO COOTBETCTBEHHO COCTABISIET 2,5-5 Ip/CyTKH.

CrnemyeT OTMETUTb, UTO HATPUW SBJISETCS BaXHEUIIMM OWOTEHHBIM
AJIIEMEHTOM, HeOOXOIUMBIM ISl TOEP>KaHUs BOJHO-IIIEJIOUHOTO OaaHca, nepeaadu
HEPBHBIX UMIYJIbCOB, HOPMAJILHOTO (PYHKIIMOHUPOBaHMS KJIETOK. M30BITOK HaTpus
COTPOBOYKJIACTCS TOBBIIIICHUEM KPOBSHOTO JIaBJICHUS, MOBBIIICHHBIM HANPsHKEHUEM
B paboTe CeplIeyHO-COCYAUCTON CHCTEMbl, HAKOTUICHHEM XHUIAKOCTH B OpraHU3Me,
HapylIeHueM 0OMeHa BEIECTB, COIPOBOXKIAIOIETocs (HOPMUPOBAHUEM H30BITOUHON
Macchl Tena.

OcCHOBHBIE HMCTOYHUKH TOTPEOJICHUS HATpUs B THUIIE OMNPEESIOTCS
KyJIbTYPHBIMH OCOOEHHOCTSIMM W KYJUHApHBIMH TPEINOYTCHUSIMU HACEJICHUS.
Hatpuii B 3HaUUTENBHBIX KOJUYECTBAX COJNEPKUTCA B IMPOAYKTAX IMOBCEIHEBHOIO
ynoTpeOeHus - B MOJIOKE, Msce, XJICOOOYIOYHBIX H3ACIUIX, MSICOMPOIYKTAX,
CHEKOBOW MPOIYKIIUH, a TAK)KE BO BKYCOBBIX J00aBKax K MHIIE (COYCHI, TPHUIIPABHI).
Harpuii conepxutcst TakkKe B TIIyTaMaTe HATPUs, KOTOPBIM MIUPOKO UCIOIB3YETCS B
Ka4yeCcTBE MUIIEBOM 100aBKM BO MHOTHX PETHOHAX MUPA.

st perenust T100anbHOM 3a7a4u 1O CHIDKEHUIO 3a00JIEBA@MOCTH HACEJICHHUS
OXMpEHUEM, OOJEe3HAMH CHCTEMBl KpPOBOOOpAIIeHHs, HapAIy ¢ OPOYUMHU
MEPOTIPUATUSAMH OOJBIIIOE 3HAYECHUE UMEET COKpalleHue MoTpedneHus conu. Jlis
peanu3anuu 3TOM 3aJa4d Ha TMOMYJSIUOHHOM YPOBHE HEOOXOAMMO IPOBEICHUE
IJJAHOMEPHON paboThl MO MEPECMOTPY TEXHOJIOTMYECKUX KApT U COKpAIEHUEM B
TEXHOJIOTUHY TTPUTOTOBJICHUS OJIIO]T COJIH, TTOBBIIICHUE B CTPYKTYpE MUTAHUS PPYKTOB
¥ OBOIIeH, mupokoe WHPOPMHUPOBAHWE HACEICHUS O JJaHHOW MpoldiieMe U ee
npudrHax. B JOMamHUX yCIOBUAX I1€71eCO00pa3HO MOCTENEHHO COKpAaIaTh
KOJIMYECTBO BHOCHMOW B OJitofja IPU MPUTOTOBIEHUM COJHU, YOpaTh ¢ OOEJEHHOIO
CTOJIa COJIOHKY, TpH (POPMHPOBAHWM MEHIO OT/aBaTh NPHOPUTET C HHUIKUM
coaepkanneM Hatpusa. CienyeT OTMETUTh, YTO BKYCOBBIE PEIENTOPHI YEOBEKa K
MOHUKEHHOMY MOTPEOJICHUIO COJIM aJallTUPYIOTCA MOCTENEHHO, MPUOTKPbIBas Oosee
IIAPOKHI AUAMAa30H BKYCOB.

Ntak, OCHOBHBIMH UCTOYHUKAMU MOCTYIUICHUS HaTpus (MOBApEHHOM COJIN) B
OpraHU3M 4YeJOBEKa SIBJISIOTCS XJe0 U XJIEOHbIE MPOIYKTHI, KOJIOACHBIE U3MEIUS U
MSICHbIE KOHCEPBBI, CBIPbl, KOHCEPBUPOBAHHBIC OBOIIM M COJICHBS, COJEHas U
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KOIMUEHasl pbIOHas MPOAYKIIUS, a TAKXKE MPOAYKTHI ObICTpOro nutanus (dpact-pyn) u
pa3uyHble KOMOUHUPOBAHHBIE MPOJYKTHI (COYyChl, KeTuymbl U Ap.). ComepkaHue
HaTpus B XJ1€000yIOUHBIX U3Jeausix koyuebnercs ot 246 no 499 mr/100 r. MsicHbie
koHcepBbl coaepxar oT 400 mr go .800 mr/100r (st GospmmHCTBA - OKoJio 600
MI/T), BapeHble KojOacHble wu3nenuss or 800 mo 1000 wmr/100r, BapeHo- u
ceipokomyenbie 1500- 2000 mr/100 r. OBoIrHBIE KOHCEPBBI U COJICHBS COACPKAT OT
600 mo 1100 mr/100 r narpusa. CoxaepkaHue HaTpus B PBIOHBIX KOHCEPBaX
coctaisieT 540-700 mr/100 r, B komueHoit peioe - 1o 1000 mr, a B coneHol - 6oiee
4900 mr/100 r. B mopuuu HEKOTOPBIX MPOIYKTOB (acT-hyaa MOKET COAEPKATHCS
1o 1000 mr Hatpus Ha 100 rp. npoaykra.

dusnonoruyeckas norpedHocTs i getedt — ot 200 mo 1 300 mr/cyT.

OCHOBHBIMH HUCTOYHUKAMHU JIOOABJICHHBIX CaxapoB SIBJISIOTCS MYYHBIE
KOHJIUTEPCKUE U3JACNHS, TOPTHI U MUPOXKHBIC, KOH(PETHI, CIAIKUE KUCIOMOJIOYHBIE
IPOJIYKTHl U TBOPOXKHBIE W3JENIUS, ClaJKue 0€3aTKOrojibHbIe HAMMUTKU, HEKTApPhl U
cokocojiepkame HanuTku. [log mo0aBiIeHHBIM caxapoM ClieyeT MOHUMAaTh BCE
BUJIBI TIPOCTHIX YTJIEBOJOB (caxaposa, TIFOKO30(PPYKTO3HBIA CHPOI, KpaxMajbHas
NaToKa, MeJI U JIp.), BHOCUMBIE B MUIIEBON MPOAYKT IS IPUIAHUS CIAKOTO BKycCa.

B cootrBerctBum ¢ aeiictByromuMu ['OCTamu B cocTaBe IEUE€HbS MOXKET
coaepxkatbes ot 20 10 45 /100 T caxapa, B koH(peTax 65-75 r/100 T, B TUPOKHBIX H
toprax oT 30 go 65 1/100 r. KucinomomouHsle NPOAYKTHI, TaKWe KaK CHIPKU
TBOPOXKHBIE TIa3upoBaHHbIe comeprkar 22- 30 /100 r caxapa, #orypThl PpyKTOBEIE
or 6 mo 14 r/100 r, WorypTtel mutheBble 7-15 1/100 r. CyliecTBeHHBINH BKIIaa B
noTpeOJieHne caxapa BHOCAT 0€3aJIKOTOJbHBIC HAIMMTKH, KOTOPBIE cojaepkaTr 5-12
r/100 r caxapa, a Tak)ke COKOBasi IpOAYKIHS U HeKTaphl - oT 10 mo 35 r/100 r.

Ynorpebiienne caxapa (B YMCTOM BHJIE U B COCTaBe MPOJYKTOB M OJIIOT) B
KojauuecTBax Ooniee 40 I/CyTKH CYIIECTBEHHO MOBBIIIACT PHCKH (POPMHUPOBAHUS
U30BITOYHOM MAacChl Tella, OOJIE3HEH CHCTEMBI KPOBOOOpAICHUS, HapYIICHUI
BOCIIPUUMYUBOCTH K MHCYJIWHY U JIEITUHY, YXYAIICHHUS MaMmsaTH, kapuecy. BO3
PEKOMEHIyeT OrpaHUIHUTh OTpebeHue caxapa B 20 r/cyT (2 CTOJIOBBIC JIOXKKH).

[Ipobmema kapueca XOpOIIO 3HAKOMa BCEM, HA4YMHAS YK€ C JICTCKOTO
Bo3pacta. M3BecTHO, YTO OaKTEepWH POTOBOM TMOJOCTH MHUTAIOTCA MPOCTHIMU
caxapamu. B pesynapTaTe UMX  JKHU3HEACITENIBHOCTH  O0Opa3yeTcsi  KHCIOTa,
paspymaromas 3yOHyI0 SMaib, a 3aTeM H JEHTUH, (OpPMHPYETCS KapHhOo3Has
MOJIOCTb.

l'opmon gentuH HeceT uWH(poOpMamwioo B MO3TOBYIO TKaHb 00
YAOBJIETBOPEHHOCTH CBHEJCHHOM TMHILNEH U BbI3BIBAET B OpPraHU3ME YYBCTBO
HachileHusa. DpykTo3a MpensTCTBYET MOMNaJaHUIO0 JIENTHUHA B MO3T M CO3HAET
HMCKYCCTBEHHOE YYBCTBO rojojia. Y JI0Jel C Pe3UCTEHTHOCTHIO K JIENITUHY MO3T HE
MOJIy4aeT HYKHOI'0 CUTHAJIA, IO3TOMY UM CJIOKHEE KOHTPOJIUPOBATh CBOM almneTuT.
HccnenoBanusi Ha Kpbicax MOKa3alld, YTO y JKUBOTHBIX, KOTOPBIE YMOTPEOJSIOT
bpykTO3y, BbIpabaThIBaeTCs OOJbllIe JIENTHHA, 4YeM O0O0bluHO. B pesynbrare,
YyBCTBUTEJIBHOCTh OpraHU3Ma K HEMY CHUIKAETCSl, KMBOTHBIE MOCTOSIHHO XOTST
ecth. Korna ¢ppykrosy yOoupaiu u3 palndoHa KpbIC, YPOBEHb JICITUHA BO3BpAIIAJICS
B HOPMY, alllieTUT CTAOUIN3UPOBAJICS.

Yuénsle n3 HoBoll 3enaHauu moCTapajivuCh HAWTH CBSI3b MEXIY JIWIIHUM
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BECOM Yy MYXXUMH M HMX BO3PacTOM, OOIIEH KaJOpUMHOCTHIO MUTAHUS, CaxapoM,
ynoTpeOiieHueM ajikoroiisi, kypeHueM. Camasi CWJIbHas CBsI3b IPOCIICKUBAIACH
MEXKly HaOOpOM Beca M YIIOTpeOJICHUEM caxapa.

AMEpUKAHCKUE YUYEHbIE MPOBEIM H3YUYWIM PE3UCTEHTHOCTh K WHCYJIUHY Y
KpbIC, JaBasi MM TIMIIy C BBICOKUM COJEp)KaHUEM caxapa, B pe3yjibTaTe
CYILIECTBEHHO CHMKAJACh YyBCTBUTEIBHOCTD K JICNITUHY U UHCYJIUHY.

Wznuiinee exeqHEeBHOE YIOTPEOJICHHE caxapa CYIIECTBEHHO IOBBIIIACT
pucku  QopMHpoBaHHMS ~ caxapHOro jguabera, UYTO OBUIO  TOATBEPXKICHO
MOMYJISIITUOHHBIM HCCJIeI0OBaHUEM (B MCCIIEIOBAaHUM NMPUHUMAIN ydacTtue Oosee 51
TBICSTYM Yell.), npoAokapmmmcs ¢ 1991 nmo 1999 rr. beio nokasano, 4To y JIrofAeH,
KOTOpBbIE PETYISIPHO YHOTPEOJISAIOT MOJACHANIEHHbIE HAMUTKU (JTMMOHAM, CIaIKui
yal, SHEPTreTUKH, claakuil kode) puck GopMupoBanus auadeTa ObLT BHIIIE, YEM B
KOHTPOJbHOUW Tpymnmne B 4,8 pas3a, MEYEHOUYHOW HEJOCTATOYHOCTH — B 3,4 pasa.
Taxke B mccnenoBaHUM OBLIIO TTOKA3aHO, YTO €CJIM YEJIOBEK €XKEIHEBHO BBHIMTUBACT
CTakaH CJIAJIKOTO JIMMOHAJIa, OH B CPEIHEM MPUOABISECT B T'0OJ, TOJHKO B CBS3HU C
3TUM (akTopoM oOkoio 6 numHuX Kr. Eme ogHuM #3  HeOIarompusTHBIX
MOCJICICTBUN  €XKEJHEBHOTO M30BITOYHOTO yMOTpeOJeHUs caxapa SBISETCS
HEraTUBHOE BO3JCHCTBUE TIOBBIIIIEHHOTO COJIEp)KAHUS caxapa B KPOBU Ha
TUIIOKAMII, YTO COINPOBOXIAETCA CHIKCHHUEM KOTHUTHMBHBIX BO3MOXKHOCTEH
OpraHu3Ma - yXyAIIaeTcs aMsITh, PA3BUBACTCS SMOIIMOHANIbHAS TYTOCTh.

Hus  pemienust TI00AJBHOM  3a7aud O  COKPAIIEHHIO  KOJUYeCTBa
noTpedisieMoro caxapa HeoOXoJlMMa peain3alys KOMIUIEKCa MEpP IO TMOBBIIMICHUIO
OCBEJIOMJICHHOCTH JIETe M MX POAMUTENEH O BIUSHUU caxapa Ha 3J0pPOBbE, B T.4. O
OBICTPBIX W OTCPOUYCHHBIX d(]PdeKTax; MepecMOTp TEXHOJIOTUYECKUX KapT U
COKpAIlleHHE B TEXHOJIOTHH MPUTOTOBIIEHUS 010/ caxapa, MOCTENEeHHOe UCKITI0YeHNE
U3 palyMoHa TUTAHUS [IKOJBHUKOB KOHJIWUTEPCKUX M3JEIUN W 3aMelleHHe WX
bpykramMmu U HOTypTamH, TONYJSPU3AIMS  HMCIOJIb30BaHUS  HEKAIOPHIHBIX
caxapo3aMEHHUTEJEH.

OCHOBHBIMH HMCTOYHUKAMH JKHpA, HACBHIIMICHHBIX OJKUPHBIX KHUCIOT U
TPAHCU30MEPOB JKUPHBIX KHCIOT SIBISIOTCS TPOAYKTHI, TPOU3BEIECHHBIE C
UCIIOJIb30BAaHUEM MSCHOTO M MOJIOYHOTO CBIPbSl, KOHIUTEPCKHE U3IEIUS,
HEKOTOPBIE BUbI MACJI0KUPOBOM MTPOAYKIIUU U COYCHI.

MsicHbIE TIPOAYKTHI, TaKue KaK KOJ0Aachl, COCHCKH H Cap/AelIbKH, MSICHbBIC
JICTUKATEChl, TOTOBBIC KYJIMHApHBIE W3AeNus, TMonyhaOpukatel U KOHCEPBHI,
MO3UIIMOHUPYIOTCS KaK UICTOYHUK TOTHOIIEHHOTO O€lIKa C BHICOKOW YCBOSIEMOCTHIO U
OMONOTUYECKON IEHHOCTBIO, B TOXXE BpEeMsl OHH SBJISIOTCS OCHOBHBIMU
uctounukamu kmpa. Copepkanue Oellka B BapeHBIX KojbacaX, COCHCKax W
capaenbkax konednerca ot 8% a0 13%, Torna kax xupa ot 15% no 38%, npu sTom
cooTHomIeHne 6enok/xup coctaiset ot 1:1,15 mo 1:4,75. B rpynmne momyKom4eHbIX,
BAPEHO-KOMUYEHBIX M CHIPOKOIMMUYEHBIX KOJ0AC U AEIMKATECHBIX MSCHBIX MPOIYKTOB
COOTHOUIEHHE OEJOK/KUp 4Yallle BO3pacTaeT B CTOPOHY MpeoOJagaHus Kupa.
Conepxanue >KUpa B  MSICOPACTUTENBHBIX KOHCEPBAX, BBIMYCKAEMbIX IO
HaIlMOHAJIBLHOMY CTaHAapTy, koseobsercs or 8% mo 35,0% u 3aBUCHUT OT BUJA H
COOTHOUIEHHWM KCIOJIb30BAHHOTO Chipbsa. llpu 3TOM Ta K€ MNPOAYKIUS, HO
MPOU3BOJMMAST [0 TEXHUYECKUM YCJIOBUSM MPEANPUSTUNA, MOXKET COJepikKaTb
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3HAYUTEJIBbHO OOJbIlIee KOJIUYECTBO JKHpa. B KOHAMTEPCKUX U3ACIUAX B
3aBUCHUMOCTH OT COCTaBa KOMIIOHEHTOB cojepskaHue xupa gocturaetr 30%. B
FOTOBBIX COycax MW MaloOHE3ax COJEp>KaHHE KUpAa MOXKET Jocturatb 65%.
ConepxaHue HACHIIEHHBIX JKUPHBIX KHUCIOT B MSICHBIX MPOAYKTax KoJieOJeTcs OT
3,3% 1o 11,6% B 3aBUCUMOCTH OT COAEP>KAHUS KUPA U BUJIA UCTIOJIB3YEMOTO ChIPhS,
Ipd OTOM Yy CYIISCTBEHHOHW JOJM AacCOPTUMEHTa KOJIOACHBIX M3JSIUA OHO
COCTaBIIIET B cpefHeM 5-6%. B MonouHo# mpoaykuuu npu ypoBHeE kupa 10 10%
TaKXKe COACPKUTCS 5-6% HACBIIEHHBIX YKUPHBIX KUCJIOT.

N36pITOuHOE MOTpeOIeHNEe JKUPHON MHUIU TaKKE€ BO MHOI'OM OIPEaeIsieT
puckd GOpPMHUPOBAHUS TIOBBINICHHOM Macchl Tela, 3a00JIeBaHUM CHCTEMBI
KpoBOOOpailleHus: (aTepockiiepo3a), HApYIIEHUIO >KUPOBOr0 oOMeHa, (YHKIIMU
TICYCHH.

OTaenbHO ClIEAyeT OCTAaHOBHUTHCA Ha TpaHCH30MEpaX JKHPHBIX KHCIOT
00pa3yrommxcss IpU THAPOreHe3aluyd >KUIKUX PacTHUTEIbHBIX Macel. VIMeHHO
TPaHCH30MEPHI, OKa3bIBAIOT CYIISCTBEHHOE BIUSHHE HA PUCKH Pa3BUTHS CEPJICUYHO-
COCYIMUCTHIX 3a0oseBanmii. [loaTOMYy UX cOJepKaHHE B MACIOKHPOBON MPOIYKIIUH
SIBJISIETCSI TIOKa3aTesieM 0€30MacHOCTH M CTPOro peryiaMmeHTupyercs. B cooTBercTBuun
¢ npeuctByromuMu TpeOboBanusMu TP TC 024/2011 «TexHudueckuii periiaMeHT Ha
MacJIO)KUPOBYIO TIPOAYKIIUIO» COJIEPKAHUE TPAHCU30MEPOB J>KUPHBIX KHCIOT B
MAacCJIOKUPOBOM MPOIYKIIMH HE JOJDKHO IPEeBHIATh 2%.

Co3pareneM MeToAa TUPOreHU3alUM (IIPUCOCIUMHEHUS] BOJOPOAa K JBOMHOM
cBsI3M) cunTaroT ¢paniy3ckoro xumuka Ilons Cabatbe. B mione 1897 roma on
cIenan OTKPBITUE, 3aJIOKUBIIEEC OCHOBBI IPEBPAICHUS PACTUTEIBHOTO Macjia B
TBepayr cybcrannmio, B 1912 romy momyumn 3a 310 HoOeneBckyro mpeMuio.
Cabatbe O0OHApYXWJ, YTO MEJKHE YacCTUIIbl HHUKEIS CIy)XaT XOpOIIUM
KaTajln3aTOpOM peaKIMyd Ta3000pa3HOro BOJAOpPOAA C OTHICHOM, MPOCTCUIINM
YIJIEBOJOPOJIOM C JBOMHOM CBs3bl0. HO BCKOpe BBISICHWIIOCH, YTO TaKHUM K€
criocoOOM MOJKHO TPHUCOEAUHATH BOJOPOJ M K JAPYIMM BeEIIeCTBAM C JIBOWHOU
cBs3pto. B 1901 rony Hemeukuid xumuk Bunbrensm HopMan npuMeHMIT 3TOT METOM
U1 TIepepabOTKU KUJIKHUX PacTUTEIBHBIX Macell B TBepAble KUphl, a B 1902 romy
MOJy4rJI Ha Hero mateHt. [Ipoiiecc ruaporeHusanuu (TUApUPOBAHUE) MTPOUCXOTUT
NPy MPOIYCKAaHWHU BOJIOPOAA IOJ JIaBJICHUEM Yepe3 Macjio, HarpeToe 10 BBICOKOMH
temnepaTypbl (okosio 200 rpaaycoB Ilenbcus). IIpu 3TOM 4YacTh HEHACHIIICHHBIX
YKUPHBIX KUCJIOT IIPEBPAIIACTCS B HACHIIIICHHBIE.

M3HayanbHO TUAPOTEHU3WPOBAHHOE MACIIO HE CUMTAJIOCh BPEIHBIM M JaXKe
PEKOMEHJIOBAJIOCh KaK 370poBasl ajbTepHATHBA >KUBOTHOMY Xupy. Hukoro He
CMyTWJ TOT (akT, YTO TMPU YACTUYHOM THUJPOTCHU3AIUM  HU3MEHSETCS
MPOCTPAHCTBEHHAs CTPYKTypa MOJIEKYJI: 3HAYUTEIbHAs 4YacTh HEHACHIIIEHHbBIX
KUPHBIX KUCIOT (10 60%) mepexoaut u3 1uc-dpopmbl B Tpanc-popmy. C ToukH
3peHUs TPOU3BOJMUTEICH MaprapyuHOB HAKOIUICHHE TPAHC-U30MEPOB BIMAIO Ha
CBOWMCTBa KHpa TOJBKO IOJOKUTEIBHO, IOCKOJBbKY IPUBOJMIO K TOBBIIIEHUIO
TeMIepaTyphl IUIABJACHUS U TBEPAOCTHU. | MAPOreHN3MpOBaHHBIE Macia U MapTrapuHBI
Ha WX OCHOBE OBLIM JEIIEBJIE CIMBOYHOTO Macija, JOJbIIE XpaHWIHCh (Haxe Oe3
OXJIAXKJICHUS) W TO3BOJISJIM MHOTOPAa30BO€ MCIOJB30BaHUE MpH kapke. MMeHHO
TUAPOTEHU3UPOBAHHBIN KHUP CTall OCHOBOU MHAycTpuH "dact-pyn" u aBurarenem ee
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OypHoro pa3sutus. B 1993 rony B xxypHaie "JlaHmeT" BbIIIa CTaThs, aBTOP KOTOPOit
Yonrep Bumner yrBepxkaal, UYTO MOTPEOJICHHUE TPaHC-KUPOB TMPUBOJIUT K
MOBBIIICHUIO PUCKA CEPACYHO-COCYAUCTHIX 3abosieBaHui. [lpuumHa, MO MHEHUIO
aBTOpa, COCTOsUIa B TOM, YTO TPAHC-KUPHI BBI3BIBAIOT WU3MEHEHUE COOTHOIICHUS
JUTIONTPOTEHUHOB BHICOKOM M HU3KOW TUIOTHOCTU B CTOPOHY YBEIMYECHUS MEPBBIX. ITO
B CBOIO O4Yepelib ABISIETCS (haKkTOpOM, MpeapacnoiaraloiiuM K arepockieposy. CBou
npeanoyioxkenus Buwier moarBepawn ¢daktaMu, MOACYUTAB TMOTpeOJEHUE TpaHC-
KUPOB B pAIMOHE 85 THICAY 370POBBIX KEHIIWH, a 3aT€M B TCUCHHE BOCHMH JIET
PETUCTPUPOBAI  CpelM HHUX 3a00JIEBAEMOCTb M CMEPTHOCTH OT CEPACYHBIX
3aboneBanuii. KomnuecTBo MHGApKTOB, CIydyaeB BHE3AMHOW CMEPTH OT CEPJCYHOTO
IPUCTYTa U BBIPAXKEHHOCTh aTePOCKIIEPO3a OKA3aJIUCh CYIIECTBEHHO OOJIbIIE Cpeau
TeX, KTO BCE€ ATH BOCEMb JIET €1 MHOI'O MaprapuHoB. TakuM oOpa3om, UCCIIeIOBAHUS
MOKa3ala, 4YTO TPAHC-)KUPHl BEAYT ce0s HHAue, 4YeM IMC-)KUPBI, HE TOJBKO Ha
CKOBOPOJIKE, HO U B opranuzme. Hampumep, okazaBmuch B coctaBe (HochoIunuaoB
KJIETOYHBIX MEMOpaH, OHU BJIMSIOT Ha pab0Ty OEITKOBBIX MOJIEKYJI, IPOHU3BIBAIOIINX
MeMOpaHbI, TaK Ha3bIBAEMBIX TPAHCMEMOpPAHHBIX OEJIKOB. A 3TO B CBOK O4YEpECIlb
HapyliaeT TMepeaady CHUTHAJIOB, HAmpuMep, MPU B3aUMOJCHCTBUM TOPMOHOB C
perenTopamMu, TOCKOJBKY PEIENnTOpbl Kak pa3 SBISIOTCA TpaHCMEMOpPaHHBIMU
Ooenkamu. CTpajgaeT TPaHCIOPT BEIIECTB, BeAb OEIKOBBIE KaHAJbI JIs IEpeHoca
MOJICKYJT uepe3 MeMOpaHy TakXe OTHOCATCA K TpaHCMeMOpaHHbIM Oenkam. Tak kak
(bochonUnuabl ABISIOTCA €I1I€ U CHIPhEeM JJIsi CHHTE3a MOJIEKYJT UMMYHHOUM CHCTEMBI,
HAJIMYME B HUX YXUPHBIX KHUCIOT B TpaHC-KOH(MOPMAIMU MPUBOAUT K HAPYIICHUIO
OMOXMMHUHU BOCTAUTENBHBIX TMporeccoB. [IoMMMO TOBBINIEHUS pUCKA Pa3BUTHS
aTepoCKJIEpO3a U COMYTCTBYIONIMX 3a00JIEBAHMI CEpJilla U COCYAOB, TPaHC- U30MEPHI
OPUBOASAT K CHUKEHHUIO YYBCTBUTEIBHOCTH KIIETOK MOKEIYJOYHOM IKEIe3bl K
WHCYJIMHY — pa3BUBaeTcs auader 2-r0 THMA, XPOHUYECKHX BOCIAIUTEIbHBIC
IPOIIECChl, OXkupeHue. Takum oOpa3omM, eciii BMECTO HOPMAaJIbHOTO CTPOUTEIBHOTO
MaTepHalia Mbl Tpe/ijlaraéM OpraHu3My OpaKOBaHHBIE TPAHC-U30MEPHI, 00pa3yroTCs
nedeKTHbIE OMOJIOTMYECKHUE CTPYKTYPhI, KOTOPhIC HAUMHAIOT J1aBaTh COOA.

Jlnst yMeHbIleHus: MOTpeOJieHUs TpaHC-)KUPOB HEOOXOAMMO HCKIIOUHUTH W3
palMoHa THWTAaHUS MaprapuHbl, NPOCMATPUBATH OSTUKETKH Ha MpUOOpeTaeMble
MPOAYKTBI HA MPEIMET COJEPKaHUSI B HUX TPAHC-U30MEPOB KUPHBIX KUCIOT.

Takum 00pa3oM, MEPONPHUATHS 10 CHWKCHHIO COJACP)KAHHWS B IHIICBOM
MPOAYKIIMU KPUTHUYECKH 3HAYMMBIX HYTPUEHTOB PEANMU3YIOTCS MO TPEM OCHOBHBIM
HanpaBieHUsAM: 1) pabora ¢ HaceleHHEM II0 BOIpPOCaM 3JI0POBOTO TUTAHWS; 2)
MH()OPMUPOBAHUE HACEIICHHUS O COJCPKAHUM KPUTUUYCCKH 3HAYMMBIX HYTPUEHTOB B
MUIICBOH TPOAYKIHMH; 3) COKpalleHHE KOJMYECTBA MPOJIYKTOB, HMCTOYHUKOB
KPUTUYECKHU 3HAYMMBIX HYTPUEHTOB B MEHIO OPTaHU30BAHHBIX KOJIJIEKTHBOB.
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PucyHnok.-1. UncjieHHOCTH 00y4aoImnxcs B 001eo00pa3oBaTeIbHbIX
opranusanusx no P® B nmuamuke 3a 2012-2019 rr.

Tadauuna 1. - YncaeHHOCTH 00yYalOIMXCS B 00111e00pa30BaTeIbHBIX
opraHu3anusax B TuHamMuke 1no P® u @epepanbubiM Oxkpyram PO

TeppuTopuA 2012 2013 2014 2015 2016 2017 2018 2019

PO 13040412 | 13266473 | 13886449 | 14341426 | 14785443 | 15258161 | 15766806 | 16138511
UeO 3029871 | 3110930 | 3241027 | 3339897 | 3459737 | 3588585 | 3697306 | 3815831
C3®0 1139883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863
OO 1257860 | 1314744 | 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813
CK®0O 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188
neo 2734610 | 2699489 | 2806562 | 2887380 | 2957437 | 3023509 | 3105018 | 3208782
pjele) 1172810 | 1192783 | 1236945 | 1272445 | 1325590 | 1371839 | 1417720 | 1452411
Ch0 1927236 | 1989979 | 2050417 | 2120161 | 2201885 | 2268581 | 2321420 | 2089361
Jilole] 650928 645998 651188 | 678366 | 693059 | 706242 715222 | 1002691

Ta6auna 2. - Yucjennocts odyyarommxcs 1-4-x kjiaccon
001meo0pa3oBaTeIbHBIX OPraHu3anmnii B 1nHamMuke o P® n @enepaibHbIM

Oxkpyram PO

NPOrH032 npordHo3 nporHo3

Tepprropwa | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 [ 2020 [ 2021 [ 2022
PO [5577426(5696272 5997953 | 6223481 | 6467869 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | 7888377

U0 [1287180] 1334226 [ 1382438 [ 1428609 | 1489378 [ 1551005 | 1605061 | 1677221 | 1718547 [ 1773915 | 1829283

300 492896 | 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557
0®0 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875415 | 914565 | 953718
CK®O 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
Ne0  [1150698[ 1137948 1198825 | 1243545 [ 1300775 | 1343295 | 1390252 | 1433032 | 1474537 [ 1518924 | 1563311

yoO | 516583 | 522828 | 540221 | 562992 | 589389 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276

co0 | 833824 | 866747 [ 892671 | 941071 [ 970119 | 1018143] 1041347] 920407 [ 1036499 1058934 [ 1081369

no0 | 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 391335 | 406689
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PucyHoxk - 2. YaeJbHbIN BeC IKOJIbHIUKOB U INIOTHOCTh HacesjieHus mo P® B
auHaMuke 3a 2012-2019 rr.
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Pucynok - 3. 3a60/1eBaeMOCTb CaxapHbIM Ma0eTOM /ieTel U MOAPOCTKOB
(o0mas) mo P® B nunamuke 3a 2012-2019 rr. (na 100 Thic. HAC.)
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Pucynok. — 4. CpearneMHOroJieTHuii mnpupocT (yObL1b) yPOBHS 3200J1€eBa€MOCTH
JAeTell U MOAPOCTKOB CAXapHBIM IUA0eTOM
3a 2012-2018 rr. (B%)
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Tabauua 3. - lmnamuka 3a601eBaeMocTH caxapHbiM auaderom (Ha 100 Toic.)

ﬂ'e.":eppﬁ’mliﬁﬂ 2014 | 2015 | 2016 | 2017 | 2018 MHEE;E:;H% Spfﬂfif{; ; Pm;;m
PO 987 | 1087|1183 | 121.8 | 1282 | 115.1

enTpatsast @O 115,81 128,3 | 136.9 | 1389 | 1473 133 4 1.16 2
Cegepo-3amamsent ®O 138,21 148,9| 166.,1 | 1684 | 174.1 159.1 1.19 1
[OmaEti DO 96 [1173 1204 [1273] 1283 | 1179 0.74 3
Cesepo-Kaexkasckmit @O 45,1 1 529 | 60,5 | 62.4 | 65,1 57,2 0,49 8
Tpreormicki GO 946 |103,9] 1135|1162 1232 | 1103 1,93 5
Vpatsckuit @O 117,7( 114 | 125,4 [ 133,7 | 142.1 126.6 1,15 3
Cubupckmii ®O 83,5 90 |101,5(106,2| 1173 99,7 0,79 6
JansseBocTodHELH O 804 [ 935 98,9 | 96,8 | 97.3 93,4 0,94 7
[Iponomxenue Tabaus! 3.

noﬂgeopg;glzﬂ 2014 | 2015 | 2016 | 2017 | 2018 mgffﬁ;ﬂﬁ g}“‘a;{m:;“;g Pﬁ;‘“’
PP 25471 271 (2942 308 | 317 288.9

Henrpansusii PO 2839 | 309 | 328 | 341 [352.4| 3228 112 3
Cesepo-3amamsei PO | 3721 | 385 [401.7| 408 [432.6| 3999 138 1
FOwmn1iE PO 2162 | 271 |282.6| 320 [301.9| 2783 0.96 5
Cesepo-Kasrascxmit ©O | 119.1 | 140 |145.9| 150 | 147.8 140.4 0.49 8
IpeBomkekHi PO 256.1 [ 259 |289.3| 291 (313.2| 2818 098 4
Vpamckaii PO 3285 | 298 |334.4| 350 [366.2| 3354 1.16 2
Cutupekmi PO 2256 247 |280,1| 298 (3092 271.9 0.94 6
HampresocTomblH $O 216 | 229 |246.6| 268 2554 243.0 0.84 7
4000
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PucyHok - 5. 3a00;1eBaeMOCTb 0O:KMPEHUEM Y JieTeil 1 MOAPOCTKOB (001asi) mo
P® B nunamuke 3a 2012-2019 rr. (na 100 ThIC. HAC.)
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Pucynok. — 6. CpeqnemMHoroJjieTHuii npupoct (yObliib) YPOBHS 3a60.11eBaeM0cnl
AeTeil ¥ MOAPOCTKOB OKHPEHNEM
32 2012-2018 rr. (8%)

Ta6auna 4. - /lunaMmuka pacipocTPaHEHHOCTH OKMPEHUs Y 1eTell M MOJAPOCTKOB
(ua 100 TBIC.)

Aetn 2014 2015 2016 2017 2018 mfgfofim Orsomenne k Pﬁf
" cpem. no PO
T epputopusa o P
P® 11084 | 1203,0 | 12104 | 12589 | 13115 | 12184
LenTpanerEeni ®O 1161.9 | 1241,7 | 11733 | 11986 | 12527 | 1205.6 0,99 5
Cepepo-3anaasr @O 1251.6 | 1451.6 | 14188 | 1523.1 1547 | 14384 1.18 1
1107 5:131:§0l0) 10926 | 1176,7 | 12948 | 1386,7 | 1481.5 | 1286.5 1.06 4
Cepepo-Kapka3sckuit @O 461,9 565.9 547.2 598 609.6 556.5 0.46 8
MpuBomEckwit DO 12734 | 13657 | 14006 | 14743 | 15421 | 141172 1,16 2
Vpamsckuit @O 1158.8 | 1169.3 1207 12276 | 12764 | 12078 0,99 6
Cubnpcknii @0 11714 | 13213 | 13574 | 1379.5 1482 | 13423 1.10 3
HampreBoCcTOUHEIH @O 819.7 8243 758 7319 836.6 794.1 0,65 7
n OAPOCTKH Cpemge- | OtHOmerEHe | Parr
2014 2015 2016 2017 2018 smoronete | x cpemm. mo | 1o
TeppuTOpHA HEH P® PO
PO 27206 | 2935 3035.3 | 32104 | 35236 | 30850
[entpansHeii @O 29854 | 31373 | 3066.1 | 3087,6 | 30982 | 30749 1,00 5
Ceepo-3anazusii @O 3552,2 | 38169 3883 4376.,5 | 41379 | 3953.3 1,28 1
HOxamI @O 2960.9 | 31821 | 3408.6 | 3666.2 3763 3396,2 1,10 3
Cesepo-Kaexkasckuii @O 11754 | 14965 | 1360.2 | 1636.2 | 15209 | 14378 0,47 g
[Tpueomkckmii @O 2872.8 | 30733 | 3376.8 | 3645.7 | 3769.8 | 33477 1,09 4
Vpaneckuit @O 25917 | 2799,3 | 2920.1 | 30239 2996 2866,2 0,93 6
Cubupcruit @O 2861.3 | 31483 | 3308.9 | 3398.6 | 5854.6 | 37143 1,20 2
JanesseBoCTOUHEIH @O 1739.5 | 1838.1 | 1799.2 | 1700,2 | 2158.1 | 18470 0,60 7
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