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OBYYAIOUIASA (MPOCBETUTEJIbCKAS) IPOI'PAMMA
110 BONIPOCAM 310POBOro NMUTAHUSA
IS 1eTell IKOoJIBLHOro Bo3pacra

I. Obume noJ1oKeHun

OGyuaroimasi POCBETHTENLCKAs MporpamMma JUIsl  IMKOJLHUKOB  «OCHOBBI
3J0POBOTO  IIMTAHMs»  TIpeAHa3HaueHa u1s  oOywarommxcs  (5-11  kiaccos)
o0meo0paszoBaTenbHbIX oprann3aiuil. [Iporpamma paspaborana B LEIAX pealn3ainu
denepanpHoro npoexTa «POPMUPOBAHHE CHCTECMBI MOTHBAIIMH IPAKIAAH K 3/I0POBOMY
o0pa3y JKM3HH, BKJIIOYAs 3/0pOBOE I[MTAHME M OTKA3 OT BPEAHbIX MPUBBIYCK
(Ykperuienue o0IECTBEHHOTO 30POBLS)» HALMOHAIBHOTO TIPOEKTa
«Jlemorpaus» u B coorsercTBUM ¢ [Tnanom meponpusituit Pocniorpebransopa mno
peanu3alMu MeponpusTHi (heepasbHOro MpoeKTa «YKperuleHHe OOLIeCTBEHHOIO
3n0poBbs» Ha 2019 rox n nepenektusuplit nepuojl 2020-2024 ro1os, yTBEpKIACHHLIM
npukazom Pocmotpebuamzopa or 25.01.2019 Ne 29, st peuwienust 3aaaq 1o
(pOPMHPOBAHKMIO  CPEJIbl, CHOCOOCTBYIOLICH —[OBBILICHHIO HH()OPMUPOBAHHOCTH
rpakaad 00 OCHOBHbBIX IIPUHLMIIAX 310POBOIO IMTAHHUS.

B nporpamme npejacrasieHa uH(opmauus 00 0CHOBaxX 310pOBOIO MHTAHMSL,
3HAYMMOCTH BUTAMHHOB M MHKPOJIEMCHTOB /LIl TADMOHMYHOIO pOCTa M PasBHTHA,
PAlMOHAIBHOIO PEXKUMa NUTAHUS, BLIPAOOTKH 3/10POBLIX MHUIICBBIX CTCPCOTHUIIOB
NOBECHHUS M IHIIEBLIX MPUBBIYEK HA ITane pocTa U pa3BUTHA pedeHKa.

11. LeneBoii paszaen

2.1. Akmyanvnocmo npozpammo.

3/10pOBO€ NUTAHHME SIBAETCS OAHMUM M3 0A30BbIX YCIOBHH 3/10pOBbs JIETEH,
(GopMHpyeT 310pOBBIE CTEPEOTHIILI [MHTAHWsA, 310pPOBOC IHIIEBOE IMOBEIACHHE
[0IPACTAIOLICTO MOKOJIEHHs Ha TEPCHeKTuBy. B HacTosee BpeMs y 3HAYHTEIBHOTO
YHCIIa JeTeH yXKe K LIKOJIEHOMY BO3pacTy (OpMHUPYIOTCS NATOJOMHYECKHE MHILIEBbIC
MPUBLIYKH - M30BITOYHBIH 110 KAJIOPUHHOCTH Y/KHUH, UPE3MEPHOE NOTpedIIeHHE COH U
caxapa, JErKMX YIJIEBOJOB (IIPEANOUTCHUE MPOAYKIMH C BbICOKHM COJIEPKAHHEM
caxapa (KOHJMTEPCKHE M3/1€/1Msl, CHIaJKHE BhIIICUKA M HAIHTKH), JKHpa W COJIH
(konbacHbple W3A€AMs M COCHCKHM, acT-pya), OTMEHAIOTCA 3HAYMTENILHBIC 10
[POJIOJDKUTEILHOCTH  TIEPEPBIBBI  MEXly ~ OCHOBHLIMH — TPHEMaMM  THIIH,
MHOIKECTBEHHbBIE HEYIIOPAJAOYCHHDIE [IEPEKYChI, ITO MOBBILIACT PUCKH (POPMUPOBAHHSI
NATONOIMH 3KEIYA0YHO-KHILCHHOIO TPAKTa, YHJAOKPUHHON CHUCTEMBI, YBEJIHYMBAET
PHUCK pa3BHUTHsI CEP/ICUHO-COCYHCTBIX 3abosieBannii, H30bITOYHOH Macchl Tela,
caxapuoro juabera. [logrBepiaenunem 1podJaeMbl  CIyKaT —PErHCTPUPYEMBbIE
noKasaTesu 3a00JICBaeMOCTH JICTEH U [10JJPOCTKOB CaXapHbIM AHa0ETOM H OXKHPEHUEM
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Puc.1. Ilmnamuka o01ieii 3a00/1eBaeMOCTH JeTeil U MOJAPOCTKOB
3a 2014-2018 rr. (na 100 ThIC. HaC.)

Btopoii acnekt mpoOsiemMbl - HEJONOJYy4YeHUE JETbMHU Ha 3Tare pocTa U Pa3BUTHUS
HEOOXOJMMOr0  KOJIMYECTBAa OCHOBHBIX IUTATEJIbHBIX BEIIECTB, MHUHEPAJIOB,
BUTAMHHOB, YTO TAaKXE€ MOKET MOCIYKUTh MPUYUHON (HOPMHUPOBAHUS HAPYIICHHI
3JI0pPOBbsI JACTEH, B IEPBYIO OUEPE/Ib ITO - 3a00JIeBaHMs, 00YCIOBIEHHbIE AEUITUTOM
OMOJIOTUYECKU IIEHHBIX BEIECTB B pAalMOHE €XEIHEBHOTO MHUTaHUS pPEOCHKA,
CHI)KEHUE YMCTBEHHON M (PU3MUYECKON pabOTOCIIOCOOHOCTH JETEH, KOTHUTUBHBIX U
(GYHKIIMOHATBHBIX BO3MOXXHOCTEH PaCTyIIero Opranu3ma.

B 2019 rogy ®enepanbubiM 3akoHoM ot 01.03.2020 N 47-D3! 610 BBEAEHO
MOHSTHE 3J0POBOT0 TMHUTAHUA, MPEaycMaTpUBAIOIIEe 0053aTEIbHOCTh peaU3aIlluu
psla TPUHIMIIOB, B TOM 4HCJE: 1) UCMOJIB30BaHUE B MEHIO OJIIOJ, PELENTYpPHI
KOTOPBIX, MPEAYCMATPUBAIOT COXPAHHOCTh HMCXOJHOW OMOJIOTMYECKOM IIE€HHOCTHU
MUIIEBBIX MPOAYKTOB, TMHILEBBIX TMPOAYKTOB CO CHIKEHHBIM COJIEpKaHUEM
HACBIIIEHHBIX JKUPOB, MPOCTHIX CaxapoB, MOBAPEHHON COJIU, a TAKXKE MHIIEBBIX
MPOJYKTOB, OOOTaIllEHHBIX BUTAMHUHAMU, MUIIEBBHIMU BOJIOKHAMU U OUOJOTUYECKHU
aKTUBHBIMU  J100aBKaMM; 2)  COOTBETCTBHME  DHEPreTUYECKOM  IIEHHOCTHU
sHEpro3arpaTaM, XMMHUYECKOTO cocTaBa Ot/ - (DU3HOJOTUYECKUM MOTPEOHOCTIM
OpraHu3Ma B MaKpO- U MUKPOHYTPHEHTaxX; 3) pazHooOpasue MeHI0; 4) ONTUMaIbHBIN
PEXKHUM TIUTaHUA, 5) COOMIOJCHUE CAHUTAPHO-DIHUIEMHUOJIOTHIECKUX TPEOOBaHMI Ha
BCEX HJTamax OOpalleHHs MHINEBBIX MPOAYKTOB (TOTOBBIX OJt01); 6) HCKIIOYEHUE
UCITOJIb30BaHUs (HambCU(PUIIMPOBAHHBIX MUIIEBBIX MPOIYKTOB.

B Crparerun mnoBblllIeHUS KayecTBa NUIIEBOM mNpoaykuuu B Poccuiickoii
@epneparuu 10 2030 roga, BBEAEHO OMPEEICHHE KauyecTBa MUIIEBBIX MPOJIYKTOB,
OTIPENICNIIEMOE KaK COBOKYITHOCTh MOTPEOUTEIHCKUX CBOUCTB ((PHU3UKO-XUMHUECKHUE,
MUKPOOUOJIOTUUECKNE W OPTaHOJICITUUECKHE), HHEPreTUYECKYI0 U IHIICBYIO
IIEHHOCTh, CIOCOOHOCTh yIOBJIETBOPSITH MOTPEOHOCTH YEJIOBEKA B MUILEC TPUOOBIYHBIX
YCJIOBUSIX HCMOJIb30BAHUSI B IEISAX OOCCIEUEHUsS] COXPAHECHUS 370POBbs

! ®epnepanbhbiii 3akoH oT 01.03.2020 N 47-D3 "O BHecenun nzmenenuit B Geaepanbubiit 3aKoH "O
KauecTBe M 0E€30MMacCHOCTH MHIIEBBIX MpoAYyKToB" m crtathio 37 denepanpHoro 3akoHa "OO
oOpaszoBanuu B Poccuiickoii @eneparun”



YeJIoBeKa.

Bomnpocs! opraau3zaiuu paboTsl C J€ThbMU U MOAPOCTKAMH, UX POTUTEISIMU 10
MOMYJISIPU3AIMA 3HAHUW O 37J0POBOM THUIIICBOM TMOBEJACHUH, 3I0POBOM IUTAHHUH, HA
dboHE perucTpupyeMonl AWHAMUKHA PACTIPOCTPAHCHHOCTH OXKHUPEHUS, CaxXapHOTO
nuabeTa, a TakXKe TMPUHATHIX Ha TOCYJAApPCTBEHHOM YpPOBHE CTPaTeTHYECKHX
JIOKYMEHTOB 110 OpraHU3alllK MUTAHUS JeTeH, TPUOOPETAIOT 0COOYIO0 aKTyallbHOCTb.

B canuTtapHO-IpOCBETUTENHCKOW MporpaMMe MpejcTaBieHa uHbopmarus o0
OCHOBAaxX 3JI0POBOTO THUTAHUS, 3HAYUMOCTH BUTAMHUHOB W MHKPOIJIEMEHTOB JUIS
FapMOHUYHOTO POCTa M PAa3BUTHUSA, PAIIMOHAIBHOTO pEeXHMa MHUTaHUS, BBIPAOOTKHU
3JI0POBBIX MUIIEBBIX CTEPEOTUIIOB MOBEACHUS U MUILEBBIX MPUBBIUEK HA ATAIE POCTa
U pa3BUTHUS peOCHKA.

2.1. Ilenb npozpammeot.

dopMupoBaHue y 0OydaroMIMXCs 3HAHUN OO0ECIEYMBAIONIUX UM OCO3HAHHYIO
NOTPeOHOCTh B 3JI0POBOM IUTAaHWM KaK OCHOBHOM »3JIEMEHTE 3J0pOBOro 00pasa
KU3HH.

2.2. 3adauu npozpammol.

1. OcBoeHue OOy4YaOIMIMMHUCS 3HAHUH O POJIM M 3HAYUMOCTH IHUIIEBOTO
(dhakTOopa B COXpaHEHHUH U YKPEIJICHUH 3/I0POBbS HACEIEHUs, TpoPuiIakTUKe O0Ie3HEH
ITABHJTA3AIIHH.

2. ®opmupoBaHue 0a30BbIX 3HAHUW 00 OCHOBaxX (PU3UOJIOTHH MUILEBAPEHUS U
3HAYMMOCTH PEKHMa THUTAaHUS, OCHOBHBIX KOMITOHEHTOB THINM M KPUTHYCCKU
3HAYMMBIX HYTPHUEHTOB B MPOQPUIAKTHKE HAPYIICHUN 370pPOBBS, OOYCIOBICHHBIX
MUIIEBBIM (PaKTOPOM.

3. dopMupoBaHHe y JeTel HEOOXOAMMBIX HABBIKOB OOCCIICUMBAIOIIMX HM
OCO3HAHHYIO MOTPEOHOCTh B 3/I0POBOM IMUTAHUM KaK OCHOBHOM 3JIEMEHTE oOpasza
KU3HH.

2.3. Illenesasn ayoumopus npozpammol.

OO6yuaronuecst  5-11  kmaccoB  06mieoOpa3oBaTelbHBIX  OpraHU3alUi,
pabOTHUKH OOIIECTBEHHOTO MUTAHUS, POAUTENIN 00YUaIOIIUXCSl.

2.4. Mexanusmul peanuzayuu npozpammol.

[Iporpamma peanuszyercs B (popme TeMaTHUUECKUX KIACCHBIX 4YacoB,
POIUTEITHCKUX COOpaHUi, MHBIX OPTaHU3AIMOHHBIX MEPOTIPHSITHMA.

2.4.1. Pazpaboomka npozpammul.

[Tporpamma COCTOUT u3 YEeThIpEX TeMaTUYECKUX pasielios,
MpeayCMaTPUBAIOIIUX OCBOCHHE OOYYAIONIMMUCS 3HAHUM O PO U 3HAYUMOCTH
NUIIEBOTO (akTopa B COXPAaHCHWH W YKPEIUIGHWW 3J0POBbS  HACEICHUS,
npodrtakTrke 00se3HeN MMBIIIH3AIMT; POpMUPOBaHUE 0A30BBIX 3HAHUM 00 OCHOBAX
(bU3MONOTHUY TTUIIIEBAPEHUS U 3HAYUMOCTH PEKUMa TUTAHUSI, OCHOBHBIXKOMITOHEHTOB
MUY U KPUTUIECKU 3HAYUMBIX HYTPUEHTOB B MPOPUIAKTUKCHAPYIIICHUH 3I0POBbS,
OOyCJIOBJIEHHBIX THUIIEBBIM (hakTopoM; (HOpMUPOBAHHE HEOOXOAMMBIX HABBIKOB
00€eCIeYnBAOIINX 00YYAIOMUMCS OCO3HAHHYIO MOTPEOHOCTH B 3JI0POBOM MHUTAHHUH
KaK OCHOBHOM 3JIEMEHTE 00pa3a >KU3HHU.

2.4.2. Bueopenue npozpammol

Buenpenue mnporpamMmbl OCylIecTBIsieTcs Ha 0a3e 001eo0pa3oBaTebHbIX
OpTraHU3AIUN.



2.4.3. Peanuzayus npozpammol.

OcHoBHBIE (OPMBI peaNHu3aliy MPOTPaMMBbI - TEMATHYCCKHE KIIACCHBIC YaChl,
POIUTENBbCKUE COOpaHMs, WHBIE OPTaHW3AIMOHHBIE MEPONPHSITHS, IMPOBOIUMBIC
COBMECTHO C 00YJarOIIMMHUCS U POAUTEIISIMHU.

2.5. IInanupyemule pe3yiomamot 0C60EHUA RPOZPAMMBL.

[IporpaMma mpemycMaTpuBaeT KOMILJICKCHOE  pPacCMOTPEHHE  BOIPOCOB
3IOPOBOTO  TUTAaHWs, O3HAKOMJICHWE C TIPUHIUIAMHU 3J0pPOBOTO  IHUTaHUS,
3HaYMMOCTBIO 3JI0POBOTO MUTAHUS B MPOQUIAKTHKE HAPYIICHUA POCTa U Pa3BUTHS,
pucka hopMUpOoBaHUS 3a00JICBAHUM.

B pesynbraTte ocBoeHus oOyudaromied (MPOCBETHTEIBCKON) MPOrpaMMBI Y
o0yJaromuxcs JOJDKHBI OBITh COPMHUPOBAHBI HEOOXOIMMBIC HABBHIKM W YMEHUS,
00eCIIeunBaOIINE JCTSIM OCO3HAHHYIO IMOTPEOHOCTH B 3J0POBOM THTaHUH, Kak
OCHOBHOM 3JIEMEHTE 3JJOPOBOTO 00pa3a *KU3HU, COCTABICHUS PAIIMOHATIBLHOTO pexIMa
JTHSL ¥ PaIlFiOHa 3I0POBOTO IMUTAHMSI.

I. Copep:xareabHblil pa3aes

3.1. Oouiee cooeprcanue npozpammol.

OOyuaromiass (MPOCBETUTENBCKAs]) TPOrpaMma BKJIIOYACT TPHU JIOTUYECKU
B3aMMOCBSI3aHHBIX OJIOKA, U3JI0’KEHUE KOTOPHIX MPelyCMaTpUBAET:

1) ponb W 3HAYUMOCTH MHUIIEBOTO (aKTOpa B COXPAHEHUH U YKPEIUICHUU
3JI0pPOBbs HACEJICHUSI, TPOPIIAKTUKE OOJIE3HEH IMBUIIM3AIUY;

2) ¢u3HoNOTHs TMHINEBAPECHUS W 3HAYMMOCTH PEXKHMa IHUTAHUS, OCHOBHBIX
KOMITOHEHTOB TIMIIM W KPUTUYECKH 3HAYUMBIX HYTPHCHTOB B MPOQUIAKTHKE
HapyIIEHUH 3I0POBbsI, 00YCIOBICHHBIX MHUIIEBBIM (PaKTOPOM;

3) dbopmupoBaHue y JeTel HEOOXOIUMBIX HABBIKOB OOECIEUMBAIOUIUX WM
OCO3HAHHYIO TOTPEOHOCTH B 3JIOPOBOM IMHUTAHUU KAaK OCHOBHOM D3JIEMEHTE 0oOpa3za
KU3HH.

OcHoBHas oOydaromiasi 4acTb NPOrpPaMMbl MOXKET PEaM30BBIBATHCS KaK B
O4YHOHN (opMe, Tak B AUCTAHIIMOHHOWU (opme oOyuenus. [Ipaktuueckue 3aHsATHS,
HaIpaBJCHHbIE HA YCBOCHUE TMOJYYCHHBIX CAMOCTOSTEIBHO (WM B KOJUIEKTHBE)
HOBBIX 3HAHHMM MPOBOJAATCS B (POpME KIACCHBIX YacOB, POJIUTEILCKUX COOpaHUU U
WHBIX OPTaHU3AIMOHHBIX MEPOTIPUSITHIA.

B pesynabraTe ocBoeHms oOydaromied (IMIPOCBETUTENHCKOM) MPOTPAMMBI Y
oOy4Jaromuxcsi T0KHBI CHOPMUPOBATHCS HABBIKM TMOCTPOCHUSI M OIIEHKH parjMoHa
3JI0POBOTO MTUTAHMUS.

3.2. Dmanul peanuzauyuu npocpPammol.

OO6yuaronias (MpoCBETUTEINbCKAS ) TPOTPaMMa peaiu3yeTcsl B TEYEHUEYUeOHOTO
roga, ¢dopma mnpenogHeceHUs 0a30BOM HWHGOPMAIMKM TPETyCMATPUBAET yUeT
WCXOJIHBIX 3HaHUM oOydaronuxcs. VcxoaHble 3HAHUST OIICHUBAIOTCS MOpE3yIbTaTaM
BXOJIHOTO AHKETHPOBAHUSA, MPOMEKYTOUHBIE WUTOTH WU HUTOTH OOYYECHHS 3a TOJ
OIICHUBAIOTCS T10 PE3YyJIbTAaTaM BBIXOJHOTO TECTOBOT'O KOHTPOJISL.

II. Opranu3aunMoHHBIN pa3aen
4.1. Oouwue pamku opzanuzayuu 00yuaruiezo npoyeccad.



[IporpamMma paccuntana Ha 15 y4eOHBIX YacOB M NIPEIOJAraeT pa3inyHbIC
BUJIbI JI€ATEIBHOCTH Yy4YalIUXCs (MPOCIYLIMBAHHUE JEKLUHWA, CaMOCTOATEIbHYI0 U
MPaKTUYECKYIO PAOOTY, BHITOIHIEMYIO KOJUIEKTUBHO M CAMOCTOSITENBHO).

B pamkax wu3ydeHus MporpaMMmbl HCIIOJIB3yeTcs 0OazoBas HHpOpMAIHS,
OpUBEIECHHAs B IporpamMme, a TakXKe PEKOMEHIOBAaHHBIE  IPOrpaMMOil
JIOTIOJIHUTENbHBIE JINTEpPATypHble MCTOUYHUKH. [IpuBeneHue B mporpamme 0a30BOM
uHpOpMaIlnK, JIeNaeT €€ MaKCUMAaJbHO yIOOHON B MPaKTUYECKOM HCIOJIb30BAaHUMU.
JlJis caMOKOHTPOJISl YCBOCHUS MOMy4YeHHOW MHGOpPMAIUU PEKOMEHIYETCSI OTBETHUTD
BOIIPOCHI 10 TEME.

Texnonornueckoe oOecnedeHne TMpPOrpamMMbl MOApPa3syMeBaeT HajJUdue B
y4eOHOM  ay[IUTOPHUM  NPE3CHTAUMOHHOW  TEXHUKH  (MPOEKTOp,  SKPaH,
KOMIBIOTEP/HOYTOYK), a TAaK)K€ BO3MOKHOCTH MOJKIIIOUEHUS K ceTH MHTepHeT.

4.2. Cooeporcanue yuebnozo Kypca.
4.2.1. Tema Ne 1 «PoJib ¥ 3HAYUMOCTDH MUILEBOI0 (GaKTOPA B COXPAHECHUH U
YKpeIleHU! 310POBbsl HaceJeHHsl, NPOPUIAKTHKe 00JIe3Hell HUBUIN3ALNID)

Hean: PaccMOTpeTh poJib U 3HAUUMOCTD MUIIEBOTO (haKTOpa B COXpAaHEHUU U
YKPEIUICHUH 37]0pOBbsl HAaceNeHuUs, MpoduiiakTuke 00JIe3HEH [TUBUIIN3AIUY.

KoHTpoJsibHbIE BONIPOCHI:
1. OT 4ero 3aBUCUT MOTPEOHOCTH OpraHU3Ma B OCHOBHBIX B ITHIIEBBIX
BEIIECTBaX, BATAMUHAX U MUKPO3JIEMEHTaX ?
2. Kakwue BbI 3HaeTe 00JIe3HU IUBWIN3ALINY, IOUYEMY UX TaK Ha3bIBAIOT, B YEM UX
MPUYMHA, OCHOBHBIC HANIPaBIEHUS MPO(UIAKTUKH?
3. Kakoe BiausiHUE Ha 37J0POBbE UEJIOBEKA UMEET COXPAaHEHUE U PE3KOE
M3MEHEHHUE MUIIEBBIX TPAULIMN TUTAHUS?
4. Y10 nmoHMMaeTCs MO/ 310POBBIM TUTAHUEM?
HazoBuTe OCHOBHBIE MPUHITUIIBI 3J0POBOTO MMUTAHUS?

93]

CnpaBo4HbIe MaTepHAJIbI 110 TeMe:

[luTanue sBASETCS BaXKHEUILIMM MPOLECCOM B )KM3HU YEJIOBEKa, 00ECreunBaeT
JKU3Hb, 2 BMECTE C Hel M (DYHKIMOHMPOBAHUE BCEX CHCTEM TOMEOCTa3a’, BKIKOYas
rapMOHMYHOE pa3BUTHE, (POPMHUPOBAHUE MHTEIUIEKTA, PEATU3ALUI0 BCEX XKU3HEHHO
HEOOXOIUMBIX (YHKIHI yenoBeka. [103ToMy MBICIIB O TOM, YTO YEJOBEK €CTh TO, UTO
OH €CT, NCHUCTBUTEIIBHO CIIPaBEMIMBA. 1aK, CO 3J0POBOM MUIIEH YEIIOBEK MOYKET
o0ecnieunTh cebe TapMOHUYHBIA POCT M PA3BUTHE OPraHu3Ma, C HE3IOPOBOM —
HapyIICHUs pa3BUTHUS U OOJIE3HHU.

[ToaToMy M3 MOKOJEHHSI B MOKOJEHHE YENIOBEK YJeisieT OOJbIIoe BHUMAaHHE
MEANKO-OMOJIOTHYECKUM acCleKTaM MUTaHUsI, KaUeCTBY M KOJIMYECTBY MOTPEOISIEMbIX
MUILIEBBIX MPOAYKTOB. [IHIIEBbIE TPOAYKTHI MPHU BKIKOYEHUN UX B PALMOH MUTAHUS
00€eCreynBalOT OPraHu3M YeJIOBEKa SHEPTeTUUYECKUM U TUIACTUYECKUM MaTepualioMm,

2 Tomeocra3 - CHOCOOHOCTH COXPAHSATh MOCTOSIHCTBO BHYTPEHHEI'O COCTOSIHUSI OpraHu3Ma
MOCPEACTBOM CKOOPAMHHUPOBAHHBIX pEaKLUi, HaNpaBICHHBIX HA MOAJEP’KaHUE JUHAMUYECKOTO
paBHOBECHSI BHYTPEHHHUX MPOILIECCOB.



MOJYJIUPYIOT ONITUMAJIbHBIE PU3NOTIOTUYECKUE PEAKIIUU HA BO3ACHCTBHEIHJOTEHHBIX
U 3K30T€HHBIX (DAKTOPOB, CIIOCOOCTBYIOT MOAAEPKAHUIO 370POBbsI, CHUKAIOT PUCKH
BO3HHKHOBEHUS 3a00NeBaHUM,  YCKOPSAIOT  TPOLECChl  peadWiIuTaluud |
BBI3JIOPOBJICHUS.

B cocTaB npoayKkToB NUTaHUSI IOMHMO OEJIKOB, JKHUPOB, YIJIEBOJIOB, BOABI BXOISAT
IUIIEBbIE BOJIOKHA, (PPYKTOONIMrocaxapuipl, CaxapOCHUPThl, AMHHOKHUCIIOTHI,
NENTUIbl, MUHEPAIIBI, BATAMUHBI, U301 PEHOU/IbI, HEHACHIIICHHBIE )KUPHBIE KUCIOTHI,
XOJIMHBI U IPYTHE BEIIECTBA U coequHeHus. Ha pa3HbIX 3Tanax pocta U pa3BUTHS, IPU
BBIMIOJTHEHUH PA0O0T, XapaKTepHU3YIOIIUXCS (PaKTOpaMu BPEIHOCTH, Pa3IUUYHBIMU
YPOBHSIMM JIBUTaTEIbHOW aKTUBHOCTH, IMOTPEOHOCTh B BBIIIECYKA3aHHBIX IMHILIEBBIX
KOMITOHEHTaX JOCTAaTOYHO cnenupuyHa. Mexay KOMIIOHEHTaMHU MHILIU CYIIECTBYET
CJI0’KHAs CHCTEMA CUHEPTHYHBIX® M AHTArOHUCTHYECKUX " B3aMMOOTHOILEHHH.

B mnponecce »BomOIMU Yy JKHBBIX OPraHu3MoOB C(OPMHUPOBAIUCH BHaydale
nepBUYHbIE 0a30BbIE, @ 3aTe€M 0O0JIee CII0KHbIE BTOPUUHbBIE MEXaHU3MBbI MOIEPKAHUS
romeocrasa. [locne 06pazoBaHus BOJbl, paCTBOPEHUS B HEW COJIEH, TPUCYTCTBYIOIINUX
B 3€MHOM KOpe, a B TMOCIEIYIOIIEM C MOSBICHUEM JPEBHEHIIMX aHA3POOHBIX
MUKpPOOPraHU3MOB Ha 3eMJIE TIOSIBUIMCH U CTAJIM Pa3BUBATHCS IPOCTEUIINE, a 3aTEM U
Bce OoJiee CJOXKHBIE JKMBbIe OpraHu3Mbl. HemocTarok uium M30BITOK MHUIIEBBIX
CyOCTpaTOB CIYXKHUT CUTHAJIOM JJisi 0a30BBIX MEXaHU3MOB MOJAJEPKaHUSI TOMEOCTAa3a,
BOBJIEKAET MMMYHHYI0O M HEHWPOIHJOKPUHHYIO CHCTEMBI PETyJIALMH TOMEeocTa3a
OpraHu3Ma 4YeJIOBEeKa, OMNpeAessieT BO3MOXHOCTH aJanTalud K MEHSIOMIMMCS
YCJIOBHUSIM BHEIIHEH M BHYTPEHHEN Cpeabl. MeHssl KOJIMYECTBEHHOE COAECPKAHUE U
COOTHOIIIEHHE TMOCTYMAIIMX C MOPOAYKTaMU MNHUTaHUS  (PYHKIHMOHAIBHBIX
MHIPEIUEHTOB, PETYIUPYIOTCS IIPOLECCHI, TIPOMCXOASAIINE B OPraHax v TKaHSIX.

BrlisiBieHHE 01aronpHsTHBIX B3aMMOOTHOIIEHHN MEX]y M3BECTHHIMA W BHOBb
OOHapy>KMBa€MbIMH MHIIEBbIMH PETYJIATOPHBIMA KOMIIOHEHTaMH M (QPYHKUUAMH
OpraHM3Ma YE€JOBEKa, YCTAHOBJIICHHE MEXAaHM3Ma 3THUX B3aMMOOTHOILIECHHH, HAYy4YHO
00OCHOBaHHOE€ WX KOMOWHUpPOBAaHUE SBISIETCS B HACTOSIEE BpEMsl OJHUM U3
CTpAaTEerMYeCKUX HampaBlICHUM pa3BUTHS HMHAYCTPUU MPOAYKTOB OOIIEr0 U
(YHKIIMOHAJIBHOTO MUTAHUSL.

B Hacrosiiee Bpemsi NpOAYKTHl (YHKIMOHAJIBHOTO MHUTAHUS COCTABISAIOT HE
6onee 3% Bcex M3BECTHBIX MUINEBBIX MPOAYKTOB. B Ommkaiimme 15-20 sner moss
(G YHKIIMOHATBHBIX MPOIYKTOB MOXKET 10cTUYb 30% BCEro nMpoayKTOBOIO PhIHKA, OHU
MOTYT Ha 35-50% BBITECHUTH TPaJAMIIMOHHBIE JIEKAPCTBEHHBIE Mpenaparsl U3 chepsl
peanuzauuu. Ha cerogusimauil 1eHb, PyHKIIMOHAIBHBIE TPOIYKTHI SIBISIOTCS

3 CuHeprusi - 5To TONE3HOE B3auMojelcTBUe, dPPEKT OT KOTOPOro MPEBOCXOMUT CyMMapHOe
JeiicTBUE OO JUHOYKE.

* AHTAaroHU3M — B3aHUMHOE Ho/aBIeHHe YP(YEKTOB, PErUCTPHPYEMBIX MOOJUHOUKE.

5 OyHKIMOHAJIbHBIE MHIPEIUEHTHl - BUTAMHHBI, MUHEpaJbHbIE BEIIECTBA, MOJMHEHACHIIIEHHBIE
KHpHBIE KUCIIOTHI, MTUIIEBbIE BOJIOKHA, aHTHOKCUIAHTHI, @ TAK)KE HHTPEIUCHTHI MPOOHOTHIECKOTO
(Oudpunobakrepun, IaKTOOAKTEPUH, COCTABIAIOIIME HOPMAIBHYIO MHUKpPO(IOpPY KHUIIEYHHKA
YEJIOBEeKa) U MPEOMOTHYECKOTO (CTUMYIHUPYIONIHE POCT COOCTBEHHON MUKPOGIOPHI KUIICYHHKA)
JIEUCTBUA.
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CYLIECTBEHHBIM DPE3EPBOM YBEIMYEHUS CPEIHEH NPOJOJIKUTEIBHOCTH aKTHUBHOM
YKU3HU HACEIJICHUS.

310pOBbE — 3TO TAKOE COCTOSIHUE YEJIOBEKA, KOTOPOE IIO3BOJSIET €My B
KOHKPETHBIX YCJIOBHSIX YyBCTBOBATH C€0sl ¢ PU3NUECKOM, ICUXUUECKOMN, COLIMATBLHON
U HPABCTBEHHOM TOYEK 3peHHs Haubosiee KOM(POPTHO. Y 3A0pPOBOrO YEIOBEKA HA
ONTUMAJILHOM YPOBHE B COOTBETCTBMM C BO3PACTHBIMH HOPMAaMH M ITIOCTOSIHHBIMU
U3MEHEHUSAMU BHYTPEHHEH, BHEIIHEM M COLMAIBHOM CpeAbl OCYILIECTBIIIOTCS BCE
ero (usuonornyeckrue (GyHKUMU U MOBEICHUYECKUE peakUuu (POXKIACHHE, pa3BUTHE,
CO3/laHM€ M BOCIHMTAaHHWE IIOTOMCTBA, BBDKMBaHUE, (U3MUECKas, JyXOBHas M
coluaibHas ajanTtanus). OTO O3HAYaeT, YTO 4YEJOBEK, Y KOTOPOTrO HET HUKAaKUX
0O0JIe3HEHHBIX ONIYIICHMI, KOT/la €ro OpPraHbl M TKaHH pabOTaroT, BBIMIOJIHAS CBOU
(GYHKIIUH B TOJTHOM 00beMe (6€3 OrpaHudeHHIT), MOKET CUUTATh CEOsI 37I0POBHIM.

AHanu3 mnokazaresied, XapaKTepHU3yIOIHMX 340pPOBbE HACENEHUs YOEAUTEIbHO
CBUJETENBCTBYET O HEYKIIOHHOM POCTE YMCIA JHI], CTPAJAIONINX WM CKIOHHBIX K
pa3nuYHbBIM 3a00JI€BaHUSAM, MPEXKJE BCEr0 K TaKUM, KOTOPBIE MOJYYMUIIM Ha3BaHHE
«OonesHed nMBWIM3auMu». K HUM cloegyer OTHECTH TaK  Ha3bIBaeMbIe
ONMMOPTYHUCTUYECKHE HWH(EKIUHU, TOPAKAIOIINE HOBOPOXKIACHHBIX U OOJBHBIX,
HaXOJSIIMXCS B CTAllMOHAPaX, O0JIE3HU CUCTEMbI KPOBOOOPAIIEHHS, OHKOJIOTHYECKHUE
3a00JIeBaHUs, MOYEKAMEHHYIO U JKETUEKAMEHHYIO 00JIe3HH, OpOHXUATIbHYIO aCTMY U
Jpyrue ajjaepruuyeckue 3a00jeBaHusl, FeNaTUThl, O)KUPEHHE, TI0JIarpy, OCTEOXOHAPO3
U MHbIE NOpPaXEHHs CYyCTaBOB, ocTeonopo3, auaber. [lo nmanHeiM Bcemuphoii
OpraHM3alMM 3PaBOOXPAHEHHUs] MHOTHE W3 ATHX OO0JIE3HEH, SIBISIIOTCS MPUYMUHOM
CMEPTH WM WHBAJIMJIHOCTH B PabOTOCIIOCOOHOM Bo3pacte. 3a00JICBAaHUSIMU CHUCTEMBI
KpoBOoOOpalieHusi B Hacrosiuiee Bpemst crpagatoT 10 40%  HaceneHwus.
3J10Ka4eCTBEHHbIE HOBOOOPA30BaHUS U MPEIPAKOBBIE COCTOSTHUS oTMeuaroTcs y 30%
B3pOCJIOT0 HACEJIEHUs, 0O0JIE3HU JKENTyT0YHO-KUIIIEUHOT'O TpakTa OOHAPYKUBAIOTCS Y
oonee 20% B3pocinbIX U AeTeil U, no nporHo3aM, k 2030 roay sramnudpa AOCTUTHET
40%. Y 53% myxuuH u 19% KeHIUH, NPOKUBAOIIMX B UHIYCTPUAIBHBIX CTpaHax,
BBISIBJICHO MTOBBIIEHHOE COJIEPKAHKE IIABEIEBOM KUCIOTHI B MOYE, IpH 3TOM Y 5-20%
JONEW npu  JOCTMKEHMH /0-J€THEro BO3pacTa, OTMEYAIOTCS  IPUCTYIIBI
MOUYEKAMEHHOI O0JIe3HH. Y KaXXIOr0 TPEThEro KUTENs IUIAHEThl UMEIOTCA Te WIIU
VHBIE AJJIEPTUYECKUE MTPOSIBICHUS.

Jlunamuka mokaszaTenei 3a007eBaeMOCTH JIeTel U TOJIPOCTKOB, 00YCIOBICHHAS
BO3JIECTBHEM (PAKTOPOB MUTAHUsSA, 00PA30M KM3HU MIPEICTABICHA B MIPUIIOKEHUU 1.

Ha mpoTtsbkeHnH BCero nepuojia CyliecTBOBaHHUSI YEJIOBEUECKOW LMBHIIM3AIUU
NPEANPUHUMAIIUCH TOMBITKM OTBETUTHh Ha BONPOC: MOYEMY ITO MPOMCXOAMT U KaK
HayuHaTCA 001e3Hu? DTOT BONPOC BOMPOCOB ISl MEAUIMHBI BCEX BpPEMEH
COXpaHseT CBOK aKTyaJbHOCTh M B HallX IHU. Bo BTOpou nonoBuHe XIX m Hayase
XX Beka B MepUOJi TaK HA3bIBAEMOTO «30JI0TOTO BEKa» MUKpPOOHOJOruu, Onaroaaps
HayuHbIM jaoctwxeHussiM Jlyu Ilacrepa, PobGepra Koxa, Ilayns DOpnuxa u apyrux
BBIJAIOLIMXCSI MUKPOOMOJIOTOB, YJajdOCh YCTaHOBUTb, YTO MHOTME 3a00JeBaHuS,
CKJIOHHBIE K PacHpOCTPaHEHHIO, CBSI3aHbI C KOHKPETHBIMH MHKPOOPraHW3MaMu —
B030yauTenaMu HHPeKuit. OCHOBBIBAsACH HA 3TUX JOCTHKCHUAX, OBLIN pa3paOOTaHBbI
XUMHUOTEPANIEBTUYECKUE  MPENapaTbl, BAaKUWHBI,  YYBCTBUTEIbHBIE  METObI
JIMAarHOCTHKH, MO3BOJIMBILHE OCYIIECTBIIATh PAHHEE BBIABICHHE,



npo(UIAKTUKY U JICYEHHE TaKUX MHPEKIMOHHBIX 3a00JI€BaHMI, KaK: dyma, XoJepa,
TU3EHTEpUs, TYJsIpeMus, cuuiuc, TyOepKyle3, TOHOpes, Jienmpa, SMUAEMUYECKHMA
MEHUHTUT, OCIIa, TOJTMOMUEITUT, OPIOIIHOM U CHITHOM TU(BI, Opyleies, TyOepKyes,
CTOJIOHAK, TU(TEPUS], MATSIPUS U MHOTHUE JIPYTHE.

B 1907 rogy M.M. Me4yHUKOB BBICKa3al IPEAIOJIOKEHHUE, YTO IPUUYUHOMN
BO3HUKHOBEHHUSI MHOTMX 3a00JIEBaHUI SABIIETCS COBOKYIHBIA 3PPEKT HA KIETKU U
TKaHH MAaKpOOpraHu3Ma pa3HOOOpPa3HbIX TOKCHHOB M JAPYTUX METabOIHTOB,
IPOIYLIMPYEMBIX MUKPOOPTraHU3MaMH, BO MHO>KECTBE IPUCYTCTBYIOIMMH HA KOXKE U
CJIIM3UCTBIX YEJIOBEKA M YKMBOTHBIX, IPEXKIE BCErOo B MHILEBAPUTEIBLHOM TpakTe. K
COXKAJICHHIO, B TOCIEAYIOIIUE TOJbl B CUJIY psAda OOBEKTUBHBIX M CYyOBEKTHBHBIX
OPUYMH BHUMAHUE K POJM MHUKPOOPraHM3MOB XO3fMHA B Pa3BUTUM MHOTUX
pacnpoCTpaHEHHBIX 3a00JIEBaHUI YEJIOBEKA HE IOOLIEHUBAJIOCh.

B 30-60 ronst XX cToneTus nepBONPUIMHY MHOTHX MATOJIOIMYECKHUX MPOLIECCOB
CTaJI CBSA3BIBATh C HAPYIICHUAMU, BOZHUKAIOIIMMU B IEHTPAJIbHON HEPBHOW CHCTEME.

B 70 romax XX cronetuss kaHajackuii marojior I'anc Cenbe copmyiaupoBai
KOHIIEMIIMIO CTpecca, BBEJl MOHATHE «OOJIE3HM ajanTalluu», CYUTasi, YTO B OCHOBE
MHOTUX 00JIe3HEH YeoBeKa JeKaT HapylIeHHs OajlaHCca AJIEKTPOJIUTOB U CTEPOUTHBIX
TOPMOHOB.

JlocTrkeHnst B 00JIaCTU TEHETHMKHM M MOJIEKYJSIPHOM OHMOJIOTHMH, a TaKXkKe B
o0JlacTu 3KCrepuMeHTalIbHOM uMMyHosioruu B 70-80 rogax XX cToJsieTHsi O3BOJIUIU
CMECTUThH AKIEHTBl B MOJb3Y HACIEACTBEHHOTO W/MJIM MMMYHHOI'O I'€HE3a MHOTHX
COBPEMEHHBIX 3a00JIeBaHUI uenoBeka. Hayanuch akTUBHBbIE TOMCKU JE(EKTHBIX
I€HOB B XPOMOCOMAaX, MEPBUYHBIX W BTOPUYHBIX UMMYHOIE(DHUIIMTOB, IPUUYUH HUX
BO3HUKHOBEHUSI U MAaTOPU3UOJIOTUYECKUX HM3MEHEHHM Kak CIEIACTBHE 3TUX
HapymieHuid B Makpoopranusme. C Hayana 80-rofoB yBenWYeHHE YHClia OOJIe3HEH
YeJIOBEKa CTalu CBA3BIBATH C YXYIUIEHUEM COCTOSIHUS OKPYXKAIOLIEH Cpenbl
aHTPOIOTE€HHOT'O MPOUCXOKICHHMSI, BBICOKOM CTETEHbIO ypOaHU3aI1H, TUIIOIMHAMUEH,
XUMU3ALKUEN CEIbCKOXO35MCTBEHHOIO Y IMPOMBIIUIEHHOIO MPOU3BOJICTBA, IIHPOKUM
BHEJpPEHWEM B OBIT U 3APAaBOOXPAHEHHWE HOBBIX XUMHUYECKUX COEIUHEHHM
CUHTETHYECKON PUPOIBI.

[IepeunciieHHbIE TOAXO0/Abl K TOHUMAHUIO MPUYMH BO3HUKHOBEHHUSI 3a00JI€BaHUIM
oObeAUHSAET MOHUMAHKE, YTO NEPBUYHAS POJIb B (DOPMUPOBAHMM TAK HA3BIBAEMBIX
«COMATUYECKUX» 3a00JIEBaHUN OMNpENEIseTCS MU3MEHEHHSIMU B (QYHKUUAX W
OMOXMMHYECKHX PEAKIUIX DYKAPUOTHUYECKHX® KJIETOK OPraHOB M TKAHEW YelloBEKa.
OTO0 SBUIOCH OCHOBOM JIJIsl pa3pabOTKU OOJBIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenapaTtoB. brarogaps mNpou3BOACTBY MOJOOHBIX (hapMalleBTUUECKUX CPEICTB,
BBICOKOMY YPOBHIO MEIUILMHCKOTO OOCTY)XMBaHUS W pPAaHHEW JTUArHOCTHKHU
BBICOKOPA3BUTHIM CTpaHaM YIAEeTCsl CIEPKUBATh JalbHEUIINN pOCT 3a001€BaEMOCTH
M CMEpTHOCTM  HaceneHus. JlanmpHelmee — pa3BuTue  (papmarieBTUYECKON
MPOMBIIIUICHHOCTH HAa OCHOBE JOMHUHHUPYIOLIEH B HACTOSIIEE BpEeMsl KOHIEHIUU
3I0POBbsl U MPUYUH 3a00JI€BAEMOCTH CaMO MO cebe CIOCOOCTBYET MPOJIOJIKEHUIO
3arpsi3HEHMS]  OKPY’Kalolled cpeibl, BO3HUKHOBEHHMIO HOBBIX 3a00JieBaHUN U

6 9yKapI/IOTI/ILI€CKI/IC KJICTKU — KJICTKHU, UMCIOIIUC AOPO.



YBEIMYCHHUIO YHUCIa 3a00JIEBIINX W3BECTHBIMH B HACTOSIIEE BpeMs OOJC3HSIMHU.
TpamuiMoOHHBIE TOIXOMBI TMOCIAEAHUX JCCATHUICTHH K TpUYUHAM (PopMUpOBaHUS
MHOTHX  pacnopoCTpaHEHHBIX 3a00J€BaHMM  4YeloBeka OoJplIE HE  AAloT
KOHCTPYKTHUBHBIX HJICH U MIPEIJIOKEHUHN K pa3paboTKe BRICOKOI(P(HEKTHUBHBIX CPEACTB
U TpueMOB  TPOGUIAKTHUKH W JICUEHUS  aTepOCKIepo3a, THIEPTOHUH,
HOBOOOpPa30BaHUM, ajUIEpPruil, IPYyrux MATOJOTMUYECKUX COCTOSIHUN U CHUHIPOMOB,
YHUCJIO CIIy4aeB KOTOPBIX MEMJIEHHO, HO HEYKJIOHHO BO3pPACTAET.

B 1985 rony 3apyOexubie uccnenoBarenu S.B.Eaton u M.Konnor Bbeickazanu
TUIIOTE3y, YTO pOCT Oo0JIe3HEH UMBWIM3AllMM BO BTOpPOW MojoBMHE XX Beka
oOyCJIOBJIEH TE€M, YTO T€HBbI COBPEMEHHOTO YEJIOBEKA, aallTUPOBAHHBIC B TCUCHHE
MOYTH MUJIJIMOHA JIET PBOJIIOIMU K )KU3HEHHBIM YCTOSM U MUIIE MPEAIIECTBEHHUKOB,
OKa3aJIMCh HEIOCTATOYHO YCTOMYMBBIMU K PE3KUM HU3MEHEHHSIM 00pa3a KU3HU
yenoBeka 3a nociuennue 100-200 ner.

Bo Bce Bpemena rpo0siema nmuiy Obl1a OHON U3 CAMbIX BaXKHBIX, CTOSIIIIUX TMEPe/T
YeJ0BEYECKUM OOIIEeCTBOM. J[eWCTBUTENBHO, aHATU3UPYS KYJIbTYpPHBIC TPAIULIMHU U
3aKOHBI, CBSI3aHHBIE C TUTMEHOW TUTAaHMUS HAIIUX JPEBHUX MPEAIICCTBEHHUKOB,
*)uBmMx B Meconortamuu, Erunte, Kutae u npyrux crpanax [danenero u CpegHero
Bocroka, J{peBHeii ['pennn u PuMmckoil umnepun, MOKHO OOHapYKUTh CBUIETEIbCTBA
TOT'0, YTO €II[€ HECKOJIBKO THICSY JIET HA3aJl JOMUHHUPOBAJIO IOHUMAHHE, YTO 30POBbE
YeJIOBEeKa B HAMOOJBbIIEH CTENEHH OMPEAEIIAETCA XapaKTEPOM U TOJHOILIEHHOCTBIO €r0
MUTaHUs, CTENEHBIO (U3NYECKON aKTUBHOCTH, TApPMOHHMHM JyXa W COLHUAIBHON
YAOBJIETBOPEHHOCTH.

Brinarometicst pycckuii ¢pusuosnor W.I1.11aBnoB npu Bpydenuu emy B 1904 romy
HobGeneBckoil mpemMuu mucall, 4To «HaJ BCEMH SIBICHUSMH YEJIOBEUYSCKOW >KM3HU
TOCIIOZICTBYET 3a00Ta 0 xJyiebe HacymHoM. OHa MPeACTABISIET COOOM Ty JPEBHEHIITYIO
CBsI3b, KOTOpasi OOBEIMHSIET BCE KUBBIEC CYIIECTBA, B TOM YHCIE U YEJIOBEKA, C
OKpy)Karomed ux npupoaoi». It1o Belpaxkenue H.ILIlaBnoBa kak Henb3s Jydlle
MOAYEPKUBACT 3HAUYUMOCTh TMHUILEBOr0 (akrtopa B (OPMUPOBAHUU 370POBbS U
MOJTHOLIEHHOCTH >KU3HU 4enoBeka. [logcunTaHo, 4To Ha MPOTSKEHUU CBOEU KU3HU
CPEOHECTAaTUCTUYECKUIN YEJIOBEK CheaaeT OKOoJO 60 TOHH pPa3IMYHBIX MPOAYKTOB
MATAHUS.

KonnuectBo 1 CTpykTypa NOoTpeOsieMON MUY B 3HAYUTEIIbHON CTETIEHU TaKXKe
CBSI3aHbI ¢ (PU3MYECKON AKTUBHOCTHIO UEJIOBEKA, €r0 MCHUXUYECKUM COCTOSTHUEM U
COIIMAILHBIM MoJI0KeHuEM. COrIacHO COBPEMEHHBIM MTPEACTABICHUSIM PAllHOHAIBHOE
MUTaHUE JIOJDKHO OOECTeYrBaTh YEJIOBEKY PaBHOBECHE MEXIy MOCTYIMAOMIEH U
pacxoyeMoii sHepruei (0anaHc SHEPTUN), yIOBIETBOPECHUETIOTPEOHOCTH OpraHu3Ma
B HEOOXOJIMMOM KOJIMYECTBE OPTaHUYECKUX M HEOPTAaHUYECKUX COCNMHEHM (OamaHc
MJIACTHYECKOTO MaTepualia), COONIOJCHUE pEeXUMa NHUTaHus. Takum oOpa3om, ¢
OOIIENPUHATON TOYKH 3pPEHUS, TMHINEBBIE MPOIYKTHI MPEACTABISIIOT COOOM
DHEPreTUYECKU W OWMOCHMHTETHMUYECKHI MaTepuall KXUBOTHOTO M PaCTUTEIHLHOTO
MIPOUCXOXKJCHUSI, UCIIOIb3YEMbId B HATypaJbHOM WM TepepadOTaHHOM BHJEC B
Ka4eCTBE UCTOUHUKA SHEPTUH, TIJTACTUYECKUX U BKYCO- ApOMATHUYECKUX KOMIIOHEHTOB,
HEOOXOAMMBIA JI1 pOCTa, Pa3BUTHS U (YHKUMOHUPOBAHUS OPraHOB U TKaHEH
YEJI0BEKA.



Pesynbratel uccrnenoBaHuid W HaOMIONEHUN YyOEAUTENbHO IOKa3bIBAIOT, YTO
IPOAYKTHI MUTAHUS 00JIaaI0T HE TOJIBKO MUTATEIbHOM IEHHOCTBIO, HO M PETYIHUPYIOT
MHOTOUYHCJICHHbIE (PYHKINK U OMOXUMHUYECKHUE PEeaKIMi OpraHu3Ma. B cBs3u ¢ 3TuM
CTaJIM OOCYKJIaTbCsl BOIPOCHI HE TOJIBKO PALMOHAJIBHOTO, HO M TaK Ha3bIBAEMOTO
3I0POBOTO ITUTAHMUS.

[Tox 310pOBBIM IHUTAaHUEM' MpEIAraeTcs MOHMMATL YIOTPEOJIEHHE B IHIILY
TaKUX MUIIEBbIX CYOCTAHIIMM, KOTOPblE B MAaKCUMaJIbHOW CTENEHU YJOBJICTBOPSIOT
NOTPEOHOCTH 4YEJOBEKAa B HSHEPreTHYECKUX, IUTACTHUECKUX U  PEryJISTOPHBIX
COCIMHEHUAX, YTO TO3BOJSAET MOIIEPKUBATH 30pPOBE U  MPEIOTBpaAlIaTh
BO3MOYKHOCTbh BO3HUKHOBEHHMSI KAKHX-THOO OCTPBIX U XPOHUYECKUX 3a00JIE€BaHUN.

Poct uncna «Oone3Helt NMMBMIM3AIMN) B HAWOOJBIICH CTENICHH B TOCICIHUE
JecATHIIETUS] 00YCIIOBJICH YBETMUYEHUEM CTPECCOBBIX BO3JICHCTBUI Ha YEIIOBEYECKYIO
NOMYJSLNI0, CHUXKEHUEM (PU3MUECKOW AaKTUBHOCTH, BHEAPEHHEM COBPEMEHHBIX
TEXHOJIOTMM BBIPALLMBAHUS, XPAHEHUS, ITOATOTOBKU MMUIIEBOTO CBIPbS U MPOIYKTOB
NUTaHusl (CTUMYJISITOPBI POCTa, YCHJIMTEIM BKyca, craduim3aropbl). OcoOeHHO
CYLIECTBEHHO 3TH W3MEHEHHUs 3aTPOHYJIM IIHIIEBOM PAlMOH U INPUBBIYKUA I[PHUEMA
nuiy. [loaTBepkIeHHeM S5TOro Te3uca CIy>KaT HaOMIOACHUS 3a KUTEISIMH TeX
PETMOHOB 3€MHOT0 111apa, B YCTOM, )KU3HU KOTOPBIX €LIe HE IPOHUKIIA COBPEMEHHAs
uuBuIM3anus. Tak, y KOPEHHOIO HACEJIEHHUsT MHOTMX OCTpOBOB MUKpOHE3UH,
rIyOMHHBIX Tepputopuil Adpuku u HOxHON AMEpUKH, MUTaHUE KOTOPBIX Majo
OTJIMYAETCSI OT TaKOBOTO OT HX JAPEBHUX NPEALIECTBEHHUKOB, IPAKTHYECKU
OTCYTCTBYIOT IIPU3HAKHU aTEPOCKIIEPO3a, CaxapHOro auadera, OpOHXHAIbHONU aCTMBI.
YacTtoTa BOSHUKHOBEHHUS PaKa JIETKUX, TOJICTON KUILIKH, TPYIHOM KeJe3bl, UH(DAPKTOB,
MHCYJIBTOB, CAXapHOro Auadera u Apyrux 00yie3HEN HMBUIN3AIIMU BO MHOTO Pa3 HUXKE,
yeM Yy kuaTened pa3BuThbiX cTpaH EBpombl, Amepuku u Asuu. HabGmronenus,
MPOBEICHHBIC Ha NPOTSKEHUM HECKOJIBKUX JECATWICTHH 3a 17 pa3nnuyHbiMu
THOCAMH, TMPOXKHUBAIOIIUMU B CEBEPHBIX U B cyOTpommueckux obOmactax CIIIA,
MOKa3aIv, 4YTO Yy MNPEACTABUTEIIEW TEX HApPOAHOCTEHW, KOTOpbIE MPUHSIU TaK
HAa3bIBAEMBI 3aI1aTHOCBPOIICUCKII 00pa3 )KU3HH, YACTOTAa BOZHUKHOBEHHS CEPICUHO-
COCYIHUCTBIX 3a00JieBaHMI BO3pociia B 8-12 pa3, SHAOKPUHHBIX HAPYIICHUM - B 5 pa3
10 CPAaBHEHHIO C TEMHU, KOMY YJIaJIOCh COXPAaHUTh TPAJAULMOHHBIA YKJIaJ KU3HU.
Cpeny 3STHUYECKOTr0 HACEJIEHUs, TPOIOJHKAOIIET0 COXPAHITh TPAAUIIMOHHBIN 17151 HUX
o0pa3 >KM3HM, MPAKTHYECKHM OTCYTCTBOBAJIM TaK Ha3bIBa€Mble ayTOMMMYHHBIE
3a0oyeBaHusl, KpailHe peako OOHAPYKHMBAIKWCh aAJUIEPrUUYECKUE MPOSBICHUS.
CpaBHUTENBHBIN aHAIM3 IT0KA3aJjl, YTO MHILEBOM PALlMOH COBPEMEHHOIO KUTENS TAK
HA3bIBAEMBIX IMBUJIM30BAHHBIX CTPaH MHUpa COACPKUT OOJIbIIOE KOJIMYECTBO JKUPA,
MOHOHEHACBIIIEHHBIX W HACBIIIECHHBIX JKUPHBIX KHUCJIOT, NMMOBApE€HHOW coyn. [lnima
KUTENEH, KOTOPbIX MaJl0 KOCHYJacb COBpPEMEHHash IUBUIM3alMs, Oorara
HEHACBIEHHBIMH JKUPHBIMU KHCIOTAMH, MUHEPAILGHBIMU COJISIMH, M30IPEHOUIAMU®
(TpeamecTBEeHHUKUIIMITNIOB), BUTaMuHaMu A u C, UIIEBBIMA BOJIOKHAMM.

7 370poBOo€ MHUTaHMe— BTO MHUTaHHME, OOECIEYMBAIONIEE POCT, HOPMAIBHOE PA3BUTHE W

KU3HEJEATEIIbHOCTh YeJIOBEKa, CIIOCOOCTBYIONIEE YKPEIUICHHI0 €ro 370pPOBbs M MPOQUIAKTHKE
3a00JIeBaHUIA.
8 W3onpeHouIb! - IpeIIeCTBeHHUKH JTUTTH/IOB.


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

3a mocienHue ABECTH JIET HAOIIOJACTCsl CHIDKCHHE YCTOWYMBOCTH YENIOBEKA K
BO3HMKHOBEHUIO PA3JITMYHBIX OCTPHIX U XPOHUUYECKHUX 3a00JICBaHHM, OTHON M3 MPUYUH
CIIY’)KUT W3MCHCHHE TMHIICBOTO TIOBEACHHS - YBEIMUYCHHUE YHOTPEOJICHHUS B IHIIY
padMHUPOBAHHBIX MPOIYKTOB (caxap, paCTUTEIHHOE W CIMBOYHOE MAcCioO, KPEIKue
QJIKOTOJIbHBIC HANUTKK). PaduHUpYS MPOAYKTHl MUTAHUS, YOUpas TaKk Ha3bIBAa€MbIC
OaJlJTacTHBIC BEILIECTBA, YEJIOBEK HA MPOTSHKEHUM MHOTHX TMOCIEIHUX JECATUICTHM
co3faBaji MPOJIYKThl MUTaHUs, 00OTalllEeHHBIE JIETKO YCBaMBaeMbIMHU yTiieBojamu. B
pesynbTaTe ObUIM  TOJYYEHBl MPOAYKTHI, JIMIICHHbIE MHOTMX BHUTAMHHOB,
pacTUTENBHBIX BOJIOKOH M JAPYTHX, KpailHEe HEOOXOAMMBIX [Jisi 370pOBbI U
MMMYHUTETA MHIIEBHIX KOMIOHEHTOB. [lockoyibKy 00pa3 XKU3HM COBPEMEHHOTO
YeJIOBEeKa XapaKTepUu3yeTcs MaJoONOABUKHOCTHIO, U30BITOYHOE KOJIMYECTBO KaJIOPHil,
MoJIydaeMoe B pe3yJibTaTe YMnoTpeOJeHus: pa@uHUPOBAHHOTO caxapa, MPUBOIUT K
puckaM 3a00JI€BaHUI MOJKETYI0YHOM KeJe3bl, MOBBIIIEHHOMY BHIOPOCY MHCYJIMHA,
CHI)KEHUIO 00pa3oBaHMs B KJIETKAaX TIJIMKOIN€HAa M, KakK CIEACTBHUE BCEro 3TOrO,
OTJIO)KEHHIO HW30BITOYHOTO KOJMYECTBA JKUPA, PA3BUTHIO OOJIE3HEH CHUCTEMBI
KpOBOOOpAILIEHHS], CaxXapHOro JuadeTa.

Crnenytonieil OCOOCHHOCTBIO HM3MEHEHHUS JIUEThl COBPEMEHHOTO 4YeJOBEKa,
ABJISIETCA PE3KOE YMEHBIIICHUE MOCTYIUICHUSI B OPraHU3M C MUIIEH MOJOYHOKHUCIBIX
OakTepuii. B HacTosiee BpeMst AKUTEIU Pa3BUTHIX CTPAH YHOTPEOSIOT B MUJUTAOHBI
u Oojee pa3 MeHbIIE TOAOOHBIX MHKPOOPTaHU3MOB, YE€M HX JAPEBHUE
MPEAIMICCTBCHHNKY. Hamm mnpenkm i COXpaHEHHS TPOIYKTOB  ITHUTAHUS
WCIIOJB30BAIM JIMIIb €CTECTBEHHBIC CIOCOOBI KOHCEpPBAIMU: BBICYIIMBAHUE WIIU
MPUPOJIHYIO (PEPMEHTALIMIO 32 CUET MOJOYHOKHUCIIBIX U JAPYTMX MHUKPOOPTaHU3MOB,
CIIy4allHBIM 00pa3oM TIOMANAIOIIMX B PACTUTEIBHYI0 U JKUBOTHYIO THINY U3
OKpyXxaroien cpeabl. B pesynbrare gpepMeHTanuy MHOTHE TIPOIYKTHI 00O0TaIaINCh
MUJUTHAPJIAMU MOJIOYHOKUCTBIX OaKkTepuii, TpHOOB U MPOAYKTaMH UX METaboJIM3Ma
(MeTyure KMPHBIE KHCJIOTHI, IENTUIBI, IIOJMAMUHBLI’, BMTAMMHBI, AHTHOUOTHUKO-
CXOXHUE CYOCTaHIIMHM), KOTOpbIE, TOMAaB B TMHUIIEBAPUTEIbHBIA TPAKT, BHOCHIIH
CYIIIECTBEHHBIN BKJIAJl B MOJJIEpKAHUE UX 310pOBhs. K coxanenuro, n3-3a BHEAPECHUS
TEPMUYECKON  00pabOTKM MPOAYKTOB MHTAaHUS, AaOCOJIOTHOE  COJAEpKaHue
MOMNAaJAIIINX B OpPraHU3M YeJIOBEKa MOJOYHOKHCIIBIX MUKPOOPTaHU3MOB 3aMETHO
ymenbimmiiock. Kak crmenctBue 3TOoro, cpoku (HOpMUpPOBaHUS HOPMaIbHOM
MHUKPOQIIOPHI PE3KO BO3POCIH, U3MEHWICS KAueCTBEHHBIM M KOJMYECTBEHHBIH €¢
COCTaB. JTOMY TaKXe CHOCOOCTBOBAJO IIMPOKOE HCHOJIb3oBaHUE B XX BEKe
aHTUOWOTHUKOB.

BaxxHoil 0COOCHHOCTBHIO COBPEMEHHON JUETHl SIBISETCS TakXKe H3MEHEHUE
COCTaBa U COOTHOIICHHMSI, YIOTPEOJISIEMBIX B MUILY KOMIIOHEHTOB, YYaCTBYIOIIUX B
oOeClieuyeHU OpraHu3Ma TUIACTUYECKUMH W PETYJIATOPHBIMH  COCIMHCHHSIMHU.
YnorpebneHue NperuMyIIeCTBEHHO MUIKA PACTUTEIHLHOTO (KOPEHbS, OPEXH, TUIOJIBI,
3eJIeHb, TPUOBI, ATOMBI, PPYKTHI), pEXKE PHIOBI U MsAcCa MMPUBOAWIO K (HOPMHUPOBAHUIO
palMoHa MeHee Ooraroro OeIKOM, HO COJIEpXKallluM CYIIECTBEHHO OoJbIlee
KOJIMYECTBO MUHEPAIBHBIX COJICH, MUIIIEBBIX BOJIOKOH, aHTUOKCUAAHTOB. B HacTosiee
BpeMsl cpeHecTaTucTuuecKkuid yenoBek B 10-20 pa3 Gosbiiie

? TlonMaMUHBI BBITIONHAIOT (YHKIUIO MOIYJIATOPOB HEHPOMEINATOPHBIX CUCTEM MO3TA.



ynoTpeOsieT coyied HaTpusi, B YEThIpe pa3a HACHIIICHHBIX KHUPHBIX KHUCIOT.
CootHomieHue omera-6 K omera-3 >KUpPHbIM KHUCJIOTaM B MHILEBBIX MPOIYKTaXx,
UCIIOJIB3YEMBIX B IMPOILLJIOM CTOJETHH, ObuIO 2:1. Y COBpEMEHHBIX 3CKHUMOCOB 3TO
COOTHOLIEHHE paBHseTcd 1,7:1, y KOpeHHOTO HaceneHus SInOHUHU 3TO COOTHOILIEHUE
ommsko kK 12:1. 'V  COBpEMEHHBIX KUTEIEH KOHTUHEHTAJIBbHBIX TOCYAApCTB
COOTHOIIIEHHE ATUX KHUCIOT B MUIIE HOCUT OOpaTHBIM XapakTep, U MOPOHA MOKET
nocturath 50:1, 4TO HE MOKET OJIArONPHUATHO CKa3aThCsl Ha 3/J0POBLE.

OTMmeyaeTcsi CYIIECTBEHHOE CHW)XXEHHE YPOBHS HEOOXOIHUMBIX YEJIOBEKY
NUIIEBbIX HMHIPEIUEHTOB IMpPU MPUTOTOBIEHMU NHUIIH. COBpEMEHHBIE METOMAbI
00pa0OTKU MUIIEBBIX MPOAYKTOB KaK Jii HEMOCPEICTBEHHOIO MX MOTPEOJICHUS B
MUY, TaK U IS JUIMTEIIbHOTO XpaHEHUS TaK)Ke BHOCSIT CBOM HEOIaronpusTHBIN BKJIal
B JIMETY HAIller0 COBpeMeHHUuKa. [IpupydyuB oronm, a 3aTeMm, pa3paboTaB Jpyrue
IpUEMbl TEPMHUECKOH, (PU3MUECKOM U XMMHUYECKOM OOpaOOTKM MHILM, YEJIOBEK B
3HAYUTEIIPHOM CTENEHW COKPAaTHUJl €€ NUTATENIbHYI0 LIEHHOCTb, Pa3pyllui Te ee
KJIFOUEBBIE ~ KOMIIOHEHTBI, KOTOpbIE KpalHE HYXHBI, JUII  HOPMAaJbHOTO
(GyHKIMOHUpOBaHUA  opraHu3Ma. K coXaleHuto, COBpEMEHHas  IHIIEBas
IPOMBIIIIEHHOCTh, MaJI0 00pallaeT BHUMaHUS Ha TO, YTO Ba)KHEHIINE KOMIIOHEHTHI
NUIIM  pa3pyllaloTcs MpH  OYUCTKE, BBICYIIMBAaHWU, HArpeBaHUU U IMpHU
3aMOpaXMBaHUU. Tak, B MPOIECCE OUUCTKHU 3€PHO YTPAUUBAET CBOU BaXKHbIE IMHUILIEBHIE
AJIIEMEHTBI, PACIHOJIO)KEHHBbIE B OOOJIOYKE 3€pHA - BUTAMUHBI, AHTHOKCHUIAHTBHI,
aMUHOKHUCIOTHI. Eclii paccMOTpeTh BCe 3Tambl NPUTOTOBICHHS MHUIIEBBIX Macel U
XKUpa, TO MOKHO YOETUTBCS, UTO CO cOOpa CEMSIH U 3€PEH, UX BBICYIIMBAHUSA, OUUCTKH,
pa3aBIMBaHMSI, HATPEBAHMSI, DKCTPAKLIUU, OTACIICHUS, OYUCTKH, YCTPAaHEHUS 3amaxa,
B TOM WJIM MHOW CTENEHW KOHEUYHBIM MPOAYKT JIMIIAETCA KIIFOYEBBIX MUTATEIbHBIX
KOMIIOHEHTOB B PE3YyJIbTaT€ CaMOOKHUCIIEHMS, TMAPOJIN3a, U30MEpPU3aLUH, YTpaThl
TOKO(EpOJIOB.

B xauecTBe nmpuMepa 3aBUCUMOCTH LEHHOCTH JJI 3J0POBbs YEJIOBEKA MPOAYKTA
MUTaHUS OT ChIPhSl MOTYT OBITh JJAHHBIE O COCTABE HEHACKIIIEHHBIX )KUPHBIX KHCIIOT B
nojcoaHeyHoM maciie. [Ipu nonayyeHnu maciia U3 ceMeuek MoACOTHEYHHKA, B3ThIX Ha
10-ii neHb, COOTHOLIEHME B TFOTOBOM MpOAYKTE omera-6/omera-3 paBHO 3:8, mpu
UCIIOJIb30BaHUM COOpaHHBIX ceMmeuek Ha 30 JeHb ATO COOTHOIIeHUEe gocTuraet 12:1,
a Ha 90 neHpb or uBereHusi — 24:1. 3eneHble OaHAHBI XAPAKTEPU3YIOTCS MEHbBIIUM
IJIMKEMUYECKUM HWHIEKCOM, YEM KENThle Crelible OaHaHbl, MOCKOJIbKY IMOCIEAHHE
cozepkaT OoJiblie OBICTPO YCBOSIEMBIX caxapoB. Haiu mpeaku nmpeuMyIecTBEHHO
ynoTpeOsuiu GPYKTHI U OBOILIM 33/10JIT0 JI0 TOTO, KaK OHU CO3petoT. DPYKTHI U OBOIIU
00JIaIaf0T MOIIHBIM AHTUMYTAareHHbIM W TPOTHUBOPAKOBBIM 3(dekToM, Omaromaps
HAJIMYUIO B HUX OOJIBIIIETO KOJIMYECTBA (hIIaBOHOU OB U TyTaTuoHa. OCOOEHHO MHOTO
AHTHOKCHUJAHTOB B OKpPAILIEHHBIX OBOILIAX U (PpyKTax. ITO MOCIYKUJIO OCHOBAaHHUEM
AMEpHKaHCKOMY IPOTUBOPAKOBOMY OOIIECTBY pPEKOMEHIOBAaTh E€XEIHEBHOE
ynoTpeOaeHne KaxabIM B3POCIIBbIM YEIOBEKOM OT ISTH A0 BOCBMHU Pa3IMYHBIX CBEKHUX
oBoliei 1 GpyKTOB. B mporecce NpuroToBIeHUs MUIIHM 3HAYUTEIBHOE KOJIMYECTBO (OT
5 1o 80%) pacTUTEIbHBIX aHTUMYTAreHHbIX cyOcTaHui pa3zpymaercs. 90% priObero
KUpa, Ooraroro omera-3 KUCIOTaMH B MPOLECCE MOATOTOBKM MOJBEPraeTcs
TUAPOrE€HN3alMU, KOTOpas yIalsgeT 3TH MPUPOJHbIE AHTHOKCHUIAHTHL. boiiee Toro,
HCXOMSl U3 TEXHOJOTHYECKON



11€7I€CO00Pa3HOCTH B yIIepO TOJIE3HOCTH JIS 3I0POBbS, PACIIMPSIOTCS TOCEBHI H
BBIPAIIMBAHUE TE€X PACTECHUN U KMBOTHBIX, TPOJYKTHI U3 KOTOPBIX JYyUIlle XpaHSTCS,
HO JIMIIEHBI CTOJIb HEOOXOAMMBIX I OpraHW3Ma YeJOBEKa JIETKO pa3pyIiaecMbIX
MUIIEBBIX KOMIOHEHTOB. Hampumep, mpuoOpUTET OTAAETCS PACTEHUSIM, B Macle
KOTOPBIX OOJIbIIIE COACPKUTCS KUPOB, OTHOCSIINX K KJacCcy oMera-6 BMecTo omera-
3, MOCKOJBKY MOCIEIHUE OBICTPO OKUCISIOTCS M CYHIECTBEHHO COKPAIalOT CPOKU
TOJTHOCTH THUIIEBOTO MpoJAyKTa. Mexay TeM MOCHenHssl Tpylna HEHACHIIICHHBIX
JKUPHBIX KHUCJIOT, OyAy4d TMPUPOJIHBIM AHTHOKCHIAHTOM, HEoOXoauMa MJis
HOPMAJILHOTO (PYHKIIMOHUPOBAHMSI MPAKTUYECKU BCEX KIETOK OPraHoB M TKaHeu
YeJIoBeKa.

B pe3ynbpTaTe aHTPONOTeHHOW NESITEbHOCTH CEIbCKOXO3SHUCTBEHHBIE YTOAbs
0OCTHSIOTCS ¥ UCIIBITHIBAIOT JE(UIIUT MUTATEIBHBIX BelecTB. Kak ciaeacTBue 3Toro,
BO MHOTHX CBhEAOOHBIX PACTCHUSX YMEHBIIACTCS COJEPKAHUE KU3ZHEHHO BaKHBIX
coenuHenui. [1o nanHbpIM amepukaHckux uccienonareneit, 80% nous CILIA He MoryT
B HACTOSAIIEE BpeMs YJOBIETBOPUTH MOTPEOHOCTH CEINbCKOXO03IUCTBEHHBIXKYIBTYP B
MUHEpaJlax M HUX KoMIUleKcax. B pesynberare, ecnmu B Hawaie XX Beka B10O r
HINMHATa cojaepxainock 157 wmr xeneza, To B 1968 rogy KOIMYECTBO 3STOrO
MHKPOAJIEMEHTa B JIAHHOM pacTeHuUM ynajno 1o 27 mr, B 1979 — no 12 mr, a B
HACTOSIIIEe BPEeMs €ro MeHblne 2 Mr. J[Jis yJAoBJI€TBOPEHUSI CYTOUYHON MOTPEOHOCTH
B3POCJIOIO POCCHUSIHUHA B JKeJie3¢ Mepejl MepBOd MUPOBOI BOMHOM JOCTATOYHO OBLIO
CBhECTh JIBa KPYIHBIX si0yioka. B HacTosiee Bpems gaxe ynoTpebieHue 1 kr 010K
HE BOCIIOJIHUT CYTOYHBIE MOTPEOHOCTH B 3TOM MHUHepaie [8].

M3meHunach comuanbHas CTPYKTypa HAceleHUus, B pe3ysibTaTe€ B HACTOSIIEE
BpeMs 3HAUMTEJIbHASI YacTh HACEJCHUSI MPOKUBAET B MPOMBIILICHHBIX LIEHTpaX H,
MIEPECTaB y4acTBOBATb B HEIMOCPEACTBEHHOM IPOU3BOJICTBE MPOAYKTOB MUTAHUS,
MPAKTUYECKU JIMIICHA HATypPaJIbHBIX CBEXKHUX CEIbCKOXO3SIMCTBEHHBIX IMPOIYKTOB
nuTanus. B pe3ynbrare WHTEHCHU(UKAIIMU TPOMBIILIIEHHOTO TPOU3BOJICTBA C
UCIIOJIb30BAaHUEM yIOOpEeHMM, repOUnuIoB, (YHTUIHIOB MOJIy4aeMble MPOIAYKTHI
MUTaHUS CTAIM CYIIECTBEHHO YCTYMaTh MO COJEPKAHUIO KU3HEHHO HEOOXOJIMMBIX
MUIIEBBIX CYOCTAHIIUM B JECATKU pa3 TeM IPOJIYyKTaM, KOTOPhIC MPOU3BOIUIUCH IO
TPAIUIIMOHHBIM TEXHOJIOTHUSIM.

OnpeneneHHoe 3HA4YeHUE B HEAOCTATOYHOM TOHMMAHWU B COBPEMEHHBIX
YCJIOBUSIX BQXKHOCTH HUCIIOJB30BaHUS B €KETHEBHOM PAllMOHE YEJIOBEKA HEIOCTAIOITNX
JKU3HEHHO BAXHBIX PETYJISTOPHBIX HMEET U CIIOXKHUBIIASICS CHUCTEMa TOBAPHO-
JICHS)KHBIX ~ OTHOIICHWM B o0sacTu  31apaBooxpaHeHus.  [IpousBoautenu
dbapMalleBTUUECKUX TMpEerapaToB, TOPMO3SIT BHEAPEHUE B TOBCEIHEBHYIO JKH3Hb
rpakjaaH MPOOUOTHUKOB M MPOIYKTOB (PYHKITMOHAIBHOTO TUTaHUs. s yiydiieHus
CUTYallnH, TpeOyeTcsi OTpOMHAs TPOCBETUTENbHAS pad0Ta, YTOOBl YOSAUTH HACETICHHUE
Poccun, B 3HAUMMOCTH U MOJIE3HOCTH IIUPOKOTO MCHOJIb30BAHUS B PALIMIOHE TUTAHUS
IPOAYKTOB (PYHKLUOHAILHOTO Ha3HAYeHUs (UIIEBbIE IPOLYKTHI- afaTOreHb ’.)

10 TIpoxykThI-ananTore HBI — MPOAYKTHI HPUPOTHOTO TIPOMCXOKICHHS, CTIOCOOHbIE TOBBIIIATH
HECTICIIM(PUICCKYIO COMPOTHRIIIEMOCTh OPraHu3Ma K IIUPOKOMY CIIEKTPY BPEIHBIX (JaKTOPOB
bU3HYECKON, XUMIUUECKON 1 OMOIOTUYECKOM MIPUPOIBI.



B HacTosimee Bpems IpuxoauT MOHUMAaHUE HEOOXOIUMOCTH 3aMEHBI KOHIIETIITUU
pallMOHANILHOTO TUTAaHUS HA KOHIIEMIMIO ONTUMAJIbLHOIO 30pPOBOTO MUTAHMS.
[TapagurMa wujaeu yJOBJIETBOPEHUS T0JIOJIa U MHUILNEBOM O€30MaCHOCTH MEHSIETCA
MapajurMoil pacCMOTPEHMS TMHINK, KaK BaXHEWIero (akTopa COXpaHCHHUS U
YIIYUIIEHUS 3/J0POBbsI, CHUKEHHUSI PUCKOB BOSHUKHOBEHUS 3a00JICBaHUM.

B nocnenHue roibl BO MHOTHX CTpaHax MHUpa PsAIOBBIC MOKYMAaTeNHd MUIIEBBIX
MPOJYKTOB 0OECIIOKOEHBI HE CTOJIBKO TE€M, COACPKUT JIM MUINA JOCTATOYHO KaJTOpUil
U IUIACTUYECKUX CYOCTaHUMWA U YJOBJIETBOPSAET JIM OHA BKYCO-apOMaTHYECKUM
3ampocaM, CKOJbKO OKa3blBaeT JIM BbIOpaHHasT UMK TMHIA Ha O0XXHUIAEMbIN
03710pOBUTENBHBIN YD PekT Ha opranusm. [IpoBenennsiii B 15 crpanax EBponefickoro
cotoza B 1996 roay onpoc nmoutu 15 000 B3pocibix iroael nokaszai, yto 9% u3 Hux
NpeXAEe BCEro MpU BHIOOpE MPOIYKTOB MUTAHUS 3aJyMbIBACTCS HaJ TEM, KaKOM
NO3UTUBHBIA 3(P(EKT Ha WX 370POBbE OKAXKET BBHIOPAHHBIA MMU MOPOAYKT. 32%
OINPOIIECHHBIX OTMETHJIM, YTO YKa3aHUs Ha BO3MOYKHOE 03/JI0POBHUTENIBHOE JIEWCTBHE
BBIOPAHHOTO MMHU TPOJAYKTa MPHU €ro IMOKYNKE UIPAar0T BaKHOE 3HAaueHHe. Takum
o0pa3oM, MpOLECC MOHMMAHHMS M OCO3HAHUS 3HAYEHUs HE3aMEHUMBIX (PaKTOPOB
MUTaHUs B MPOGUIAKTUKE HAPYIICHUS 3I0POBbs, YBEIIMUYEHUHN MPOIOJKUTEILHOCTH
YKU3HM, HAvaJicd — JIIOAM BCE dallle NpuOeraroT K HMCIOJIb30BAHUIO OHUOJOTHYECKU
AKTUBHBIX JI00aBOK, BKIIFOUCHUIO B pAllMOH MUTaHUS (YHKIIMOHAIBHBIX TIPOYKTOB.

[Tutanue 1OoKHO (HOPMHUPOBATHCS HA OCHOBE KJIHOYEBBIX MPUHIIUAIIOB 3JI0POBOTO
MUTAHUS C Y4YETOM (PAKTHUYECKUX DHEProTpaTr, BEJIUYMHBI OCHOBHOTO OOMEHa,
Bo3pacTa. OCOOEHHO 3TO Ba)KHO B JIETCKOM BO3pACTE.

310pOBO€ NUTaHUE — OJHO M3 0a30BbIX YCIOBUW (HOPMUPOBAHMS 3A0POBBS
JeTel, UX TapMOHUYHOIO pocTa W pa3BuTusA. HesznopoBoe mnuieBoe IOBEIEHUE
dbopMUpyeT PHUCKH HM30BITOYHOM MacChl Tejla, caxapHOro auadera, 3a0oJjieBaHUM
OpraHOB TMHUINEBAPEHUS, DJHIAOKPUHHON CHCTEMBI, CHCTEMbI KpPOBOOOpPAIICHHS.
[ToaTBepkaeHNEM PUCKOB CITYXaT PETUCTPUPYEMBIE IMOKa3aTeIH 3a00J€Ba€MOCTH.

OcHOBHBIE TPUHIIUIIBI 3JOPOBOTO MUTAHUS, KOTOPHIE TOJKHBI OBITh YUTCHBI TIPH
dbopmupoBaHnu MeHIO: 1) o0OecrieyeHue pazHooOpa3us MEeHIO (OTCYTCTBHE MOBTOPOB
OJIIO/] B TEUEHUE JHS U JIByX CMEXKHBIX C HUM KaJICHIAPHBIX JTHEH); 2) COOTBETCTBUE
HPHEPreTUYECKOM IIEHHOCTH JHepro3aTparaM, XHUMHUYECKOro cocTaBa OJoa -
($hU3MOIOTHYECKUM TTOTPEOHOCTSIM OpraHn3Ma B Makpo- U MUKPOHYTPUEHTAX;
3) wucnoyib30BaHME B MEHIO OJII0J, PELEeNnTypbl KOTOPbIX, MPEAYCMaTPUBAIOT
WCIIOJIb30BAHUE IASAIINX METOJIOB KyJIWHAPHOW 00pabOTKH; 4) HCIOJIb30BAaHUEC B
MEHIO THIIEBHIX MPOAYKTOB CO CHUKEHHBIM COJEP’KaHWEM HACHIIICHHBIX >KHPOB,
MPOCTHIX CaxapoB, MOBAPEHHOM COJM; a TaKKe MPOIYKTOB COJEPIKAIIMX MHUIIEBBIC
BOJIOKHA; TPOJYKTHI, OOOTAIllCHHbIC BUTAMHHAMH, MHUKpPOdJIEMEHTaMu, Oubumo- u
JaKTO- OaKTepusMH U OMOJIOTMUECKH AaKTUBHBIMU J00aBKamu; S5) ONTHUMATbHBIN
peXUM MUTaHKS; 6) HAIMYKME HEOOXOIUMOT0 000PYIOBAHUS U MPOYNX YCIOBUN IS
MPUTOTOBJICHHS OJIF0]T MEHIO, XPAaHEHUS TTUIIEBBIX MTPOIYKTOB; 7) OTCYTCTBHE B MEHIO
MPOYKTOB B TEXHOJIOTUU U3TOTOBJICHUS KOTOPBIX UCIIOIB30BAIUCH YCUIIUTENN BKYCa,
KpacUTENM,  3alpelieHHble  KOHCEPBAaHTHI;  MPOJYKTOB,  3alpelIeHHbIX K
YHOTPEOJICHHIO; a TAKXKE MPOIYKTOB C HAPYLIECHUSIMU YCIOBUN XpaHEHUS! Y UCTEKIIUM
CPOKOM TOJHOCTH, NPOAYKTOB TMOCTYNUBUIMX 0€3 MapKUPOBOYHBIX



ApABIKOB ® (Wwiu) ©O€3 COMPOBOAWTEIBHBIX JOKYMEHTOB, MOATBEPKIAIONTIX
0€30MacHOCTb MUILEBBIX MPOTYKTOB.
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4.2.2.Tema Ne 2 «OcHOBBI (PU3MOJIOTHH NULIEBAPECHUS»
Hean: ChopMupoBaTh IpeACTaBICHUE O (PU3NOIOTHHN TUIICBAPCHUS, POJIH

HOPMAaJIbHON MUKPOQIOPHI KUIIEYHNKA B (YHKITMOHUPOBAHUH OpPTaHU3Ma.

KoHTpoJibHBIE BONPOCHI:

. Urto uzyyaet Hayka Tpodosiorus?

2. Kakwue BaxHEHIIIME KOMIIOHESHTHI THIINA, HEOOXOMMBIC JUTS IO ICPIKAHUS
HOPMAaJIbHOTO 0OMEHA BENMIECTB, PYHKITMOHUPOBAHUS OPTAHOB U TKAHEH,
FapMOHUYHOTO POCTa U pa3BUTHUsI, BaMm n3BeCTHBI?

3. Kakwue oTaensl NMIIEBAPUTEIBLHOTO TpakTa Bbl 3HaeTe, ux poib B

MUILIEBAPECHUH.

Kakast poib nedeHu B mporiecce nuuieBapeHus?

HazoBute n3BecTHble Bam TuIbl nuiieBapeHus.

Kakue ¢pyHKIIMY BBITIOIHSET MULIEBAPUTEIBHBIA TPAKT?

[lepeuncnure GyHKIMH, BHITOIHIEMbIE HOPMAIbHOU MUKPODIOpOH

KHUIIICYHUKA?

[

NSk

CnpaBouHble MaTepHAJIbI 110 TEMe:

Bonbiias posib B U3y4eHUH MEXaHU3MOB MUIEBAPEHUS U YCTAHOBJICHUH OOIIUX
3aKOHOMEPHOCTEH YCBOCHMS MHINM NPUHAICKUT akaaemuky A.M. VYrouesy,
cozaasiiemy B 1980 roay HOBYIO MEXIUCIUILUTMHAPHYIO HAYKY TPO(OIIOTHIO.

Tpodonorus - 3To «HayKa O MHIIE, TUTAHUH, TAIIEBBIX CBIA35IX U BCEU Mpolieccax
YCBOEHUS MHUIIY HA BCEX YPOBHSIX OPraHMU3aLMU KUBBIX CUCTEM (OT KJIETOYHOTO 0
ouocdepHoro)». A.M. YroyieBbiM OblJIa MPEJI0KEHA TEOPUS
«aJIEKBaTHOTO MUTAHU», OCHOBHBIMHU MOCTYJIATAMH KOTOPOTO SIBJIIETCS MPU3HAHUE,
YTO BCE KOMIIOHEHTHI MUK (HYTPUEHTHI'! M GaIacTHBIE BEIIECTBA'?) HEOOXOIMMBI
JUIsl  TIOJIEP>KAHMUSI MOJIEKYJSIPHOTO COCTaBa OpraHM3Ma M BO3MEUIEHUS €ro
IJIACTUYECKUX M HEPreTUYECKUX 3aTpaT; BKIIOYAIOT B ¢€0sl MOTOKU NMUTATENbHBIX U
PEryISTOPHBIX  CcyOcTaHUMi; OajllaHC MMILEBBIX  BEIIECTB B  OpraHu3Me
MOJIJICPKUBACTCS 32 CUET BBHICBOOOXKICHHUS OTAEIbHBIX HYTPHUEHTOB U3 CIOXKHBIX IO
COCTaBY MUUIEBBIX MPOIYKTOB 3a CYET MOJIOCTHOTO, MEMOPAHHOT O, BHYTPUKIIETOUYHOTO
MUIIEBAPEHUS, a Tak)Ke MHUKPOOHOTO CHHTE3a OaKTepUsMH THINECBAPUTEIHEHOTO
TpakKTa.

Ucxons u3 teopun anexkBatHoro nutanHusi (A.M. Yrosesa), Ajisi HOpMadbHOMI
KU3HEICATEIbHOCTY OpPraHu3My HEOOXOJUM IUIACTUYECKUH U DHEPreTUYECKUi
MaTepHal, a TAkKe pa3Ho00pa3HbIe PEryIsTOPHbIE CYOCTaHIIMU, KOTOPBIE MOCTYNAaOT
B OPraHU3M C MMUILEBBIMU MPOTYKTAMH.

PaznuuarloT mecTb BaKHEWIIMX KOMIIOHEHTOB MHILU, KOTOpPbIE HEOOXOIUMBbI
OpraHu3My [UIsl MOAJAEpk aHUs OoOMEHa BellecTB, (YHKUIMOHUPOBAHUS OPraHoOB H
TKaHe#, /Uisi pocTa U OOHOBJICHMSI KJIIETOK OpraHU3Ma - 3TO BOJAA, OEJIKH, KUPBHI,

" HyTpueHTsl — GHOIOrHYECKH 3HAYMMBIE KOMITOHEHTHI;
12 BajacTHbIE BENIECTBA — OMONOTMYECKH HE3HAYUMBIE KOMITOHEHTBI.



YIJEBObl, MUHEPAJIbHBIE BEIECTBA U BUTAMUHBIL. [Ipexae yem opraHus3M yCBOUT HX,
OHHU TIOJIBEPTaloTCs PACUICIVICHUIO Ha 00Jiee MPOCThIE AMEMEHTHI. JTO MPOUCXOIUT
OJlarosiaps mpoueccaM MUIIeBapeHusl.

[MumeBapenne — STO  COBOKYMHOCTh  (U3MUYECKUX, XUMUYECKHUX U
(U3HOIOTUYECKUX MTPOIIECCOB, B PE3YJIbTATE KOTOPHIX MO BO3JEHCTBUEM (PEPMEHTOB
MUTaTEIbHBIC BEIIECTBA PACHICTUISAIOTCS Ha 00JIee MPOCThIE XUMUYECKUE COSAMHEHUS,
CIIOCOOHBIE BCACBIBATHCS YE€pPE3 CTEHKY JKEIYJOUYHO-KUIIEYHOTO TPAaKTa,MOCTyNaTh B
KPOBOTOK M yCBaMBaThCs KJIETKaMHu opranusma. Ilpu 3ToM B nmpouecce nuiieBapeHus
NUTaTEIbHbIE BEIIECTBA, MOCTENEHHO MPOJBUTASCH YEPE3 MUIIEBAPUTENbHBIA TPAKT,
OPOXOAAT CYMMapHO€ PACCTOSHHE TMOpsIKa JECATH METPOB. OTH IPOLECCHI
IpPOTEKAlOT B  ONPEIEICHHOM  MOCIEJOBAaTEJbHOCTH BO  BCEX  OTAENax
NUIIEBAPUTEIBHOIO TpaKTa (IIOJIOCTU pTa, IVIOTKE, MUIIEBOJE, YKEIYJKE, TOHKOM M
TOJICTOM KUIIKAX C Y4aCTHEM IEYEHU U KETYHOTO ITY3BIPS,IOIKETyI0YHOM KeEIe3bl).
TonbKO MUHEpATBHBIE COJIM, BOJIa U BUTAMUHBI, YCBAaUBAIOTCS YEJIOBEKOM B TOM BH/IE,
B KOTOPOM OHHU HAXOJATCS B MHUILE. Beaku, >KUpbI U YIIEBOAbI NONAAAl0T B OPraHU3M
B BHUJE CJIOXKHBIX KOMIUIEKCOB. UTOOBI OHM YCBOWJIHMCH, TpeOyeTcs ClOoXKHas
dbusnyeckas U xuMuueckas nepepadorka. Kpome Toro, KOMIOHEHTHI MUIIH JTOJKHBI
MpPEABAPUTEILHO YTPATUTh CBOIO BHJAOBYIO CHEUU(PUYHOCTh, MHAUYE OHH OyayT
MPUHUMATBCS CUCTEMOI UMMYHHUTETA KaK 4y>KEPOJAHBIE BELIECTBA.

[IumeBapeHue HA4YMHAECTCS C W3MENbYEHHS TMHIIM B POTOBOM MOJOCTH,
YBIQKHEHUS €€ CIIIOHOW, MEePBUYHOr0 MeTaboiau3mMa u TpaHchopMaluu Toj
BO3JIeHiCTBUEM (DEpPMEHTOB CIIOHBI (aMuWiIa3bl, MPOTEUHA3bl, JiMMa3bl, ¢Gocdarassl,
PHK-a3b1). CpenHsst mpoa0HKUTEIbHOCTD TPEObIBAHMSI MUIIU B IMOJIOCTH PTa JOHKHA
cocTaBlsATh nopsiaka 15-20 cek. B ciiyyae cokpanieHuss BpEMEHU HAXOXKIACHUS MULLN
B IIOJIOCTH PTA, HAPYIIAIOTCS MPOLECCH MMUILEBAPEHNS, COOTBETCTBYIOIINE TAaHHOMY
YYaCTKy NHUIIEBAPUTEIIBHOTO TpPaKTa (M3MEJIbUCHHUE, paclaj Kpaxmal Ha MPOCThIC
caxapa).

Jlanee crnemyer ATam  NEpeABMKEHHE  NUIIEBOTO  KOMKa 3a  CUET
MEePUCTAIBTUUECKUX JIBUKEHUN MBIIII] IJIOTKH U MUIIEBOA B KETYI0K. AKT IJIOTaHUS
BKJIIOYaeT B ce0s (a3zy poToByro (NMPOU3BOJIBHYIO), TJOTOUYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), TMHILEBOJHYI (MEIUIEHHYIO HENpOU3BOJIbHYI0). CpenHss
MPOJOJKUTEILHOCT BPEMEHU TMPOXOXKIAEHUS MHILEBOrO KOMKa 4Yepe3 MUILEBOA
COCTaBIISIET 2-9 CeK, M 3aBUCHUT OT IJIOTHOCTH NMHUILHU. [[715 mpegoTBpaiieHust 00paTHOro
TOKA MHWINH, a TaKKe pa3TpPaHUYCHHS] BO3JICUCTBUS Ha HEE MUILEBAPUTEIbHBIX
(dbepMEeHTOB, MUIIEBAPUTEITHHBIN TPAKT OOECIICUEH CICIMATBHBIMU KIIallaHAMHU.

[TuiieBoil KOMOK, MOMNaB B KEIYJ0K, B TEUEHUE TPEX-MSATHU YacCOB MOJBEPraeTcs
MEXaHUYECKON M XUMHUUYECKOU 00paboTKe (MO BO3/IEHCTBHEM KEITyI0YHOTO COKa H
IPUCYTCTBYIOIIUX B HEM COJISIHOM KHCIIOTHI, KOTOpas o0ecreynBaeT KUCIYIO Cpeay B
JKETYJIKE, BBI3BIBACT JICHATYpAIMIO U HaOyXaHWe OCIKOB, aKTUBUPYET MENICHHOTEHBI,
OKa3bIBaeT OakTepuIMIHBIN A()QEeKT; MEencuH - TMepeBapuBaeT OETOKCOAEpIKAIIHe
NUIIEBbIE  MOPOAYKTHI). JIMMonuTHYecKas  aKTUBHOCTh  JKEIYJOYHOTO  COKa
CIIOCOOCTBYET PacCIICIVICHUIO 3MYJIbIMPOBAHHBIX >KHPOB MoJioka. OOpasyromasics B
KEITYJIKE B 3HAYMTEIbHBIX KOJUYECTBAX CJIHU3b, C OJHON CTOPOHBI, BBITOJHSIET



3aUTHYIO (DYHKIIMIO 3AIIMINAS CIIU3UCTYIO KEIyAKA OT JEHCTBUS COJSTHON KHCIIOTHI,
a TaK)Ke CIYKUT UCTOYHUKOM SHIOTCHHBIX OCIIKOB JJISl UX MOCJIEAYIONEH YTHIA3aHH
MUKpPOOpPraHU3MaMH TOJICTOW KUIIKHU. B *kenyKke NpucyTCTBYET TaKKe CHelUalbHbIN
¢dakTop, oOecreunBaOIIN B JaNbHEHIIEM yCBOCHUE BUTaMuHa Bis.

[Tocime »xemyaka NHUIIEBOM KOMOK IIOMAJACT B TOHKHM KHUIIEYHUK, JJIMHA
KOTOpOro jocturaer 6,5 merpoB. KuiieuHblii COK B 3TOM OT/ieJe MUILEBAPUTEIHLHOTO
TpakTa UMEET LIEIOYHYIO Cpely 3a CYET MOCTYIUIEHUS B TOHKHM KUIIEYHHK JKEII4H,
COKa TMOJDKETYyJIOYHOM JKele3bl M BBIACICHUH CTEHOK KkuiieuHuka. Cok
MO/DKETTYIOYHONW  JKEJIe3bl  COACPKUT Takue (EepMEHThI, Kak anb(a-amuiaza
(pacmwernnsier  yraeBoasl), PHK-JIHK-nyknea3pl (paclueruisitoT  HYKJIEHHOBBIE
KHUCJIOTHI), JUMAa3bl (PacHICIUISIOT XKUPBI), IpOTea3bl (pacuIeIUIsIOT OEIKH) B BUJIE
npo’H3UMOB. Bcero B kwuiiedyHoM coke oOHapyxuBaercsi 6ornee 20 ¢epMeHTOB
(3HTEepOKMHA3bl, MenTHAa3bl, (ocdaTaszbl, HyKI€asbl, JUIa3a, amuia3a, JaKTasa,
caxapaza W Jp.). Y IoJed, NPOXKUBAIOIIUX B PAa3HBIX PETHOHAX, BCTPEUAIOTCS
UHAMBUIYYMBI, ¥ KOTOPBIX OTMEUAeTCs HEJOCTATOYHOCTh MPOIYKIUHU (PepMEeHTa
JaKTa3bl, y4acTBYIOLIEH B YTUIN3ALUU JaKT03bl. OCOOEHHO Y4acTO 3TOT BPOXKACHHBIIHI
nedext oOHapyxkuBaetcs y xkureneit (40-100% nonymsiiuu) Aszuu u Adpuku. Cpenu
JIMIL CJIABIHCKOI'O MPOUCXOXKIACHUS (pyccKue, O0elopychl, YKpauHIlbl) APUIUTHOCTb
nakTas3bl ooHapyxkuBaetcs y 10-15% npencraBureneit momyssiyu.

B TOHKOM KHIIEYHMKE MPOUCXOJUT U BCACBIBAHME OCHOBHOW MaccChl
00pa30BaBIIUXCSA NPOCTHIX XMMHYECKUX (parmeHToB mnuiu. He mnepeBapeHHbIe
OCTAaTKU THUIIM Jajiee MOCTYMAalOT B TOJCTHIM KUIIEYHHK, B KOTOPOM OHU MOTYT
Haxoauthess OoT 10 mo 15 wacoB. B 3TOM oOTnene numeBapuTEIbHOTO TpaKTa
OCYUIECTBIISIIOTCA MPOLECChl BcachiBaHUA BoAbl (40 10 71 B CyTKH), MHUHEPAJIbHBIX
COJIEM, MPOTEKAIOT OCHOBHBIE MPOLECCHl MHUKPOOHOW MeTabonM3ali OCTaTKOB
NUTATENbHBIX  BEIIECTB, MOCTYNUBIIMX UW3BHE WM  OOpa3oBaBIIMXCA B
NUIIEBAPUTEIBHOM TpakTe. IIpoOIKATENBHOCTh Ipoliecca NUIIEBAPEHUS Y
3JI0POBOI0 YEJIOBEKA COCTABJISET B 3aBUCUMOCTH OT CTPYKTYPBI IUTAHUS COCTABIISIET
ot 12 1o 36 yac.

BcacsiBaHMe OCYIIECTBISETCS HA BCEM MPOTSHKEHUM NMHILEBAPUTEIBHOTO TPAKTA,
MOBEPXHOCTh KOTOPOT'O MOKPHITA BOPCHUHKAMU, PA3IUYAIOUIUMUCS MO CTPYKTYpE U
(GyHKUIMH B 3aBUCUMOCTH OT cBoei Jiokanu3anuu. Ha 1 mm causucroit npuxonures 30-
40 BopcuHOK. BcaceiBaHME OCYIIECTBIISIETCS 32 CUYET peaTU3alMi HECKOJbKHX
MEXaHU3MOB (MTaCCUBHBIN TpaHCHOPT, obsieryeHHas 1udPy3us,ak TUBHBIA TPAHCIIOPT).
[Ipu ostoM, 50-60% mnpoaykroB Merabonu3Ma OEJIKOB BCAcChIBAaeTCS B
JIBEHAIUATUIIEpCTHOU KullKe, 30% - B ToHKOM 1 10% - B TOJICTOM OT/1€JI€ KUIIICYHHUKA.
VYTIeBoibl BCAChIBAIOTCS TOJBKO B BHJAE MOHOCAXapoB, IMPU 3TOM IPHUCYTCTBUE B
KHILIEYHOM COKE COJIEH HaTpHsl CYLIECTBEHHO MOBBIIIAET CKOPOCTh WX BCACHIBAHUS.
[TpoaykTsl MeTabO0IM3Ma KUPOB TAK K€, KAK U OOJBIIMHCTBO MOCTYHAIOIINX C MULIEH
BOJIO- U )KMPOPACTBOPHUMBIX BUTAMUHOB, BCACBIBAIOTCS B TOHKOM OT/IEJIE€ KHILIEYHUKA.

BaxxHy!0 poJib B poliecce NUIIEBAPEHUS UTPAET NIEYEHB, B KOTOPOW MPOUCXOIUT
oOpa3zoBanue xenud. JKenub CHOCOOCTBYET HMYJbraluu >KUPOB, BCACHIBAHUIO
TPUTIIMLEPUAOB, aKTUBUPYET JUMA3y, CTUMYJIHUPYET MEPUCTAIBTUKY, UTHAKTUBUPYET
NETCUH B ABEHAIIATUIIEPCTHON KUILIKE, OKa3bIBAET OAKTEPULIUIHBIN U



OakTeproctatndeckuii d(PQEeKT, yCWIMBAET TUIPOJIU3 W BCAChIBAHUE OCIKOB W
YIJIEBOJIOB, CTUMYIUPYET Mposikdeparfio SHTEPOLUTOB, MPOLECCH 00pa30BaHUs U
BBIJICJICHHS JKETTUH.

BOABIMIMHCTBO TacTPOMHTECTUHAIBHBIX FOPMOHOB B XHMHYECKOM OTHOILLEHUU
MPEICTABIIAIOT COOOM MENTHABI U OKA3bIBAIOT MHOKECTBO pazHO00pa3HbIX 3 (PeKToB
Ha (YHKIMM TUIIEBAPUTENIBHOIO TpakTa M oOMeHa BemiecTB. OHU BIUAIOT Ha
CEKPEILMIO BOJBI, JJIEKTPOJIUTOB U ()EPMEHTOB, MOTOPHYIO aKTUBHOCTbH >KETYOYHO-
KHILIEYHOTO TPaKTa, BCACBIBAHUE BOJIblI, JIEKTPOJIMTOB M IHTATEIbHBIX BELIECTB,
JESTENIBHOCTh ~ CEPJICYHO-COCYAUCTON CUCTEMBI, (PYHKIMOHAIBHYIO aKTHBHOCTD
SHAOKPHHHBIX KJIETOK MMHILEBAPUTEIBLHOIO TPAKTA U APYTUX SHAOKPHHHBIX JKEJIE3.

B 3aBucumoctd OT mMpPOUCXOXKIAEHUS (EPMEHTOB pas3auyaloT TpH THIA
nuiieBapeHus: 1) 3a cuetr pepMeHTOB, CHHTE3UPYEMbIX JKeJIe3aMH YEJIOBEKa; 2) 3a CUeT
(GepMEeHTOB,  CHUHTE3UPOBAHHBIX  MHUKPOOPTaHU3Mamu; 3)  OCYIIECTBISIEMOE
dbepMeHTaMu, COJIEp KAIIUMHKCS B COCTaBe MPUHUMAEMOMN TTHUIITH.

B 3aBucuMocTH OT JIOKajdu3alMy [HIIEBAPEHUE MOJAPA3ACISIIOT  Ha
BHYTPHUKJIETOYHOE, KOTJa MPOLECCHl TUAPOJIN3a MUTATEIIbHBIX BEIIECTB MPOUCXOASIT
BHYTPHU KJIETOK (3a CYET JIM30COMAJIbHBIX (PEPMEHTOB), U BHEKIETOUHOE (IIOJIOCTHOE
Y IPUCTEHOYHOE).

Takum o0pa3zoM, MUILEBAPUTEIBHBIN TPAKT B OPraHU3ME YEJIOBEKA BBITOIHIET
HECKOJIbKO (DYHKIIMIA:

1) cekperopHas (QyHKIUS - XapaKTEpU3yeTcsi 00pa30BaHUEM MUILIEBAPUTEIBHBIX
COKOB (CJIIOHBI, JKEIYJOYHOT0, OJKEITYA0YHOI0, KUIIIEUHOTO COKOB U JKETUH);

2) MoTopHast PYHKIUS - 3aKJIFOYAETCS B )KEBAaHUU, TJIOTAHUM, TIEPEMEITNBAHNUH,
NepPEeABMKCHUH UL 110 MUIIEBAPUTEITFHOMY TPAKTy W YJAJICHHUIO U3 OPraHU3Ma He
NEePEBAPUBAEMBIX  OCTAaTKOB, B JIBUKEHHM BOPCUHOK H  MHKPOBOPCHHOK;
OCYILIECTBIISIETCS MYCKYJATypOd MHIIEBAPUTEILHOIO anmapaTta Ha BCEX JTamax
KOHBeElWepa;

3) BcacbiBarenbHass (YHKUUSA - 3aKIOYAeTCs B IOCTYIUIGHMH U3 TOJIOCTH
KEITYJJOUHO-KUILIEYHOTO TPaKTa B KPOBOTOK MPOYKTOB pAaCUICIUIEHHUS] OEIKOB, )KUPOB
U YIJI€BOAOB (aAMHUHOKHUCIOTHI, TIIUIEPHUH, KUPHBIE KUCIOThI, MOHOCAXapU/Ibl ), BOJBbI,
COJIEH, JIEKAPCTB U APYTUX COCTUHEHUM;

4) BHyTpUCEKpeTOpHass (YHKIMS - 3aKJIOYAIONIAsACs B BBHIPAOOTKE TOPMOHOB,
OKa3bIBAIOIIMX PpEryJMpylollee JeWCTBHE Ha MOTOPHYIO, CEKPETOPHYIO H
BCACHIBATEIbHYIO (DYHKIIMH MMUIIEBAPUTEIHLHOTO TPaKTa (TACTPUH, CEKPETHUH HPYTHUE
TOPMOHBI);

5) skckpeTopHas (QYHKIUS - OOCCICUMBACT BBIJICIICHUE IMHINECBAPUTEIHLHBIMU
JKEJIe3aMHU B TIOJIOCTh KETYJA0UYHO-KUIIIEYHOTO TPAaKTa MPOAYKTOB 0OMeHa (MOYEBHHA,
aMMUaK, >KeIYHbIE TUTMEHTHI), BOJIBI, COJIEH TSDKEIBIX METAJUIOB, JEKAPCTBEHHBIX
MpenapaToB, KOTOPbIEC 3aTEM YAAISIOTCS U3 OPraHU3Ma;

6)  sBISETCS ~ MECTOM  OOHMTaHUs CUMOMOTHYECKUX  aCCOIMAIIHMA
MUKpPOOPTaHU3MOB.

HopmainibHyto MUKpOGIOpY NUIIEBAPUTEIBHOTO TPAKTa C COBPEMEHHBIX O3UIUI
CJIelyeT paccMaTpUBaTh KaK MHOMXECTBO MUKPOOHOIIEHO30B, XapaKTEPHU3YHOIIUXCS
OTNpEAENECHHBIM COCTABOM M 3aHUMAIOIIMX TOT WJIM WHOM OMOTON B OpraHus3Me
yelioBeKa. JTa MUKpO(dIopa BKIIOYAET ACCSITKH U COTHU



pa3zHo00pa3HbIX BUAOB MUKPOOpraHu3MoB. HenocTaTok mim u30bITOK TOTO HIIM HHOTO
cyOcTpaTta wium MeTaboauTa CIYXXUT CUTHAJIOM JUIsl YCHIJICHUS pOCTa WM THOeIH
COOTBETCTBYIOILIETO 3BEHA 3KOJIOTMUECKOW CHCTeMBbl. B mporecce 3BOJIOLMU
MOCTOSTHHBIE MPEACTABUTEIN HOPMATbHON MUKPOQIIOPHI IPEBpaIAIUCh BO Bce Ooiee
B3aMMOCBsA3aHHOE 11es10e. OAHOBPEMEHHO AJIs JOCTHXKEHUS 00JbIel 3 (HEeKTUBHOCTH
npoucxoausia W crneumanuzanms ux QyHkuuid. [logoOnast uHTerpamus u
creruanu3anys QyHKIUN MO3BOJSIET HOPMAIbHON MUKPO(DIIOpe 3I0pOBOTO YeIOBEKA
BBICTYTIATh KaK €JMHOE 1I€JI0€, COTIIACOBAaHHO paboTarollee B MHTEpecax BCEH CUCTEMBbI
OpraHu3mMa, B KOTOPOM OHa JIOKaJIU30BaHa.

C mMomeHTa poOXIeHUsi peOeHKa, €ro KoXkKa M CIU3UCThIe O0CEMEHSIOTCS
MUKpPOOPTraHU3MaMH, HX YHCIO U pa3HooOpasue OmpenersieTcs COCTaBOM
MUKpPO(IIOPB MaTepy, MEXaHU3MaMH POJOB, CAHUTAPHBIM COCTOSHUEM CpPEIbl, B
KOTOPOI OHU MPOXOIMIIH, TUTIOM BCKapMinBaHusl. K HacTosieMy BpeMEeHH BBISIBICHBI
HEKOTOpbIE O0OIMEe 3aKOHOMEPHOCTH 3aCElICHUsl JKEIYyJAO0YHO-KHUILIEYHOIO TpakTa
4yesloBeKa MHUKpoopraHu3MaMu. Tak, yCTaHOBJIEHO, YTO B IEpPBbIE€ 4Yachl U JIHU B
KHUIIEYHUKE HOBOPOXACHHBIX BCTPEYAIOTCS NPEUMYIIECTBEHHO MUKPOKOKKH,
CTAQMIOKOKKH, SHTEPOKOKKH W KJIOCTPUIUH. 3aT€M MOSBISIOTCS SHTEpPOOaKTEpUu
(KUIIeYHbIe TaJOYKW), JakToOamwuibl U Oudumgodakrepun. Co BpeMeHEM B
KUIIEYHUKE TOSBISIOTCS, a 3aTéM HauuHAIT MpeolsanaTh HECIOPOHOCHBIE
oOnuratHo-aHa’poOHble Oaktepun (OupuaoOakTepun, 3yOaKTepHH, OaKTEPOUIbI,
CTPENTOKOKKH,  cOoupwuibl). i Toro  4ToObl  MHKpOOHasi  3KOJIOTHS
MUIIEBAPUTEIBHOIO TPAKTa HOBOPOKJIEHHBIX MO CBOEMY COCTaBy MNPHOJIU3HIACH K
TaKOBOW y B3POCIBIX, TpeOyeTcsl HECKOJIbKO JeT. OcoOeHHO oOuiibHa MUKpodIopa
HUOKHUX OTJIEJIOB MUIIEBAPUTENIBHOIO TPaKTa. 3/1€Ch OOHAPYKEHbI NMPEACTABUTEIH
oonee 500 BumoB OakTepuil. Yncio aHa3poOHBIX MUKPOOPTaHU3MOB B 3TOM 00J1acTH
3I0pPOBOTO B3pOCOro 4yeynoBeka Oosiee yeM B 100 pa3 mpeBbilllaeT TaKOBOE IO
COJIEP KaHMI0 adpOOHBIX OakTepuil. DHTEpOOaKTEpUU, BKIIIOUAs KHUIIIEUHBIC MMaJOUKH,
cTadUIOKOKKH, TpUObI M JIpyrue a’poObl, COCTaBISAIOT HeMHOTUM Ooiee 1-4% wu
paccMaTpuBalOTCsl  Kak  Jo0aBouHas WiIM  ciay4yaiiHas — mukpodiopa. Ha
XKU3HeoOecredyeHne MUKPOQIIOphl KUIIEYHUKA YEJIOBEKa B CPEAHEM PacXOAyeTcsl 110
10% noctynuBIIei ¢ MUIIEH SHEPTHH.

[IpencraBuTen HOPMaJIBbHON MHUKPOQIIOPHl MPUCYTCTBYIOT B OpraHu3Me
YelloBeKa B BHUJC (PUKCUPOBAHHBIX K OIMpPENEICHHBIM PEIEeNTOpaM MHKPOKOJIOHUH,
3aKJIIOUYEHHBIX B OWOIUIeHKY. buorienka, kak TmiepuaTka, MOKPBIBA€T KOXKY W
CJIM3UCTBIE OTKPBITBIX OKPYKAKOIIEH CPENIE MOJIOCTEN 310POBOTO YEIOBEKA U COCTOUT
U3 AK30MOJUCAXapUIOB PA3IMYHOTO COCTaBa MUKPOOHOTO MPOUCXOKIEHUS, a TAKXKe
MyIIMHA,  [POAYIHPYEeMOTro  OOKaJOBUIHBIMUA  KJI€TKaMH  CIM3HCThIX. C
(GYHKIIMOHATFHOW TOYKH 3PEHHUs OMOIIJICHKA PETYIUPYET B3aMMOOTHOIICHUS MEXIY
MaKpOOpPraHu3MOM M OKpyxarouien cpenou. [lonmamarommin B OpraHu3m HUCXOIHBIN
MUIIEBON CyOCTpaT B pe3ysibTaTe MUKPOOHOW TpaHChOpMAIMM TMpPEeBpaniacTcs B
IPOMEXYTOUHBIM JIMOO KOHEYHBIH MNPOAYKT C TOM MWJIM HHOM OHOJIOrMYEcKOi
aKTUBHOCTBIO.

Hopwmainbhast Mukpodiiopa v mpoIyKThl €e MeTadonu3Ma:

1) ygacTBYyIOT B:

1.1. perynsuuu ra30BOro cocTaBa KUIICYHUKA U IPYTUX MOJOCTEH OpraHu3ma;



1.2. metabonu3me OETKOB, YIIIEBOAOB, JIUIK0B U HYKJIEHHOBBIX KUCIIOT;

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

1.4. oOecriedeHMH  KOJOHM3AIMOHHOW  PE3UCTEHTHOCTH, IpeIOoTBpalas
NPWKUBJICHUE M PA3MHOXKEHUE B KHUILICYHUKE YYKEPOJHBIX OPraHU3MOB WM
3aceJieHHe TeX WJIM MHBIX 00JacTeil MUINEeBAPUTEILHOTO TPaKTa HECBOWCTBEHHBIMH
JUTSI HUX BHJIAaMH MHUKPOOPTAHU3MOB);

1.5. peuupkynsiuuu CTEPOMIHBIX COCAUHEHUW W JPYTHX MaKpPOMOJIEKYJI
(BKJTIOUAs JIEKAPCTBEHHBIE MPENapaThl);

1.6. METOKCHKAIIMHN SK30T€HHBIX U SHAOTCHHBIX CyOCTpaToB;

2) o0OmamaroT MOP(POKHHETHYECKUM  JEUCTBHEM  (CTUMYIHPYIOT  pOCT
AMUTEIUAIIBHBIX KJIETOK, CKOPOCTh UX OOHOBIIEHHS Ha CIIHU3UCTHIX, MEPUCTAIBTHUKY,
BIIUSIIOT HAa KOJMYECTBO MOTPEOIIeMON MUIIH U T.1.);

3) BBINOJHIIOT WMMYHOTE€HHYIO (YyCWJIMBAIOT TYMOPaJIbHBIA U TKAHEBOU
UMMYHUTET, CTUMYJUPYIOT  (aroumuro3, MNPOAYKIHIO  HWMMYHOTJIOOYJIHHOB,
WHTEPJICUKUHOB, IIUTOKIHOB);

4) city>)KaT ICTOYHUKOM 3HEpPruu (00pa3oBaHUE JKUPHBIX KUCIIOT);

5) mnpoayuupyrooT pa3HOOOpa3Hble OHOJIOTUYECKH AaKTUBHBIC COCAUHEHUS
(BUTAMUHBI, JIUTIOTIOIMCAXaPUIBI, IETITHIOTIINKAHBI, AMUHBI, aHTHOUOTUKHA U JIPYTHE
COCIMHEHUS C aHTUMUKPOOHOI aKTUBHOCTHIO, HeiiponenTuabl, NO, UHI0IbI).

HopmanbHas Mukpodiopa - HMHIUKATOP (PU3UMOJIIOIMYECKOTO  COCTOSIHUS
MaKpoOpraHu3ma.

CoctaB MuUKpO(IOpHl B OHUOIJICHKE MOXET U3MEHSTHCS IOJ BIUSHUEM, KAk
pa3IMuYHBIX CTPECCOBBIX AareHTOB, (PU3UOJOTUYECKOTO COCTOSHHUS YEJIOBEKA.
MeuuHckre U MeIMKaMEHTO3HbIE BMENIATENIbCTBA, BKIIIOYAs UHCTPYMEHTAIBHOE,
XUPYPruvyecKoe WM JIEKAPCTBEHHOE BO3/AEUCTBHE, MOTYT H3MEHUTh IEJIOCTHOCTH
UMeIoLIeiicst OMOTIIIEHKH, UTO BEJIET K yTpaTe €€ OTAEIbHBIX (PYHKIIMMA.

Cpenu (dbapMakoJIOTHYECKUX  TIpernapaTroB HauOoJee BBIPaKEHHBIN
noBpexaaromuil 3¢pHexT Ha HOpMaATbHYI0 MHUKPO(MIOPY OKa3bIBAIOT AHTUOWMOTHKHU.
MHorHe WMMYHOJETIPECCAHTHl B KOHIICHTPAIMSIX OJMM3KUX K KIWHUYECKUM, TAKKE
WHTUOUPYIOT pOCT OMpuA00aKTepuid, JTaKTOOALMIII, SHTEPOKOKKOB M KHILIEYHBIX
najovyek. XHWMHOMpEenapaThl, KaK MpPaBUJIO, TAKXKE BBI3BIBAIOT IUCOMOTHYECKHUE
u3MeHeHus. JMcOMOTHYECKUEe MPOSBIECHUSI BBIPAXKAIOTCA B U3MEHEHUH aOCOJIIOTHOMN
YHCIEHHOCTH aHA’POOHBIX M APYTUX MPOKAPHUOTHYECKHX KIIETOK, MX BHUIOBOTO H
IIITAMMOBOTO COCTaBa, CIIEKTPA U KOJIMYECTBA 00pa3yeMbIX MUKPOOHBIX METa0OJIUTOB.
PazpaboTano 0oJbII0€ KOJUYECTBO TECTOB, MO3BOJIAIONIMX OOBEKTHBHO CYIHUTHh O
COCTOSIHUYA HOPMAJIbHON MUKPOQIIOPHI U €€ HyHKIMOHATHHOW aKTUBHOCTH, CTCTICHU
MOBPEXICHUS.

Hopwmainbhast Mukpodiiopa KuileyHHKa UMeeT OOJBIIOe 3HAUYCHHE B YCBOCHHUU
OMOJOTUYECKH aKTUBHBIX BEIIECTB U UX BBIPAOOTKE.

B pesynabrare HapymeHus HOPMOOHOIIEHO3a BO3HUKAET JAMCOAKTEPHO3.
Jucbakrtepno3 KHIIEYHUKA SIBISAETCA OJHUM M3 (PaKTOPOB, CIOCOOCTBYIOIIMX
3aTSHKHOMY, PELMIMBHUPYIONIEMY TEUEHMIO LENOoro psnaa 3adosieBaHui (aucnerncus,
aJJIepTUu, YacThble MPOCTyAHbIC 3a00J1€BaHus, TUIIOBUTAMIUHO3 B).

YcranoBneHo 4eTbipe (hOpPMbI MPOSIBICHUS AUCOAKTEPHO3a, BHIPAKAIOLTUECS:

1) HapyllleHHeM UMMYHHOTO CTaTyca;



2) HapyllIeHUEM MUIIEBAPEHUS U YCBOSIEMOCTH MUIIM, OTCYTCTBUEM aIllleTUTa U
CHU)KEHUEM CUHTE3a BUTAMUHOB I'PYTIIIHI B;

3) CHUKEHUEM TOJIEPAHTHOCTU CIM3UCTON KUIIEYHUKA K JICUCTBUIO TATOT€HHOU
MUKPOQIIOPHI;

4) CHI>KEHHEM J€TOKCUKAILIMOHHOM CIOCOOHOCTH MUKPO(DIIOPHI.

Ha npakTuke Bce 3TH POpMBI, KaKk MPaBUIIO, BCTPEUAIOTCS BMECTE, UTO SIBISETCS
pe3yAabTaTOM IMO3IHET0 0OpallleHUs 332 MEAUIIMHCKON OMOIIBIO.

VYcnexu, JOCTUTHYThIE B OOJacTM  MHUKPOOHOJIOTMYECKOTO  HU3y4YeHUs
MUKpPO(DIOpHl KUIIEYHHKA YeJIOBEKa, IMOCITYXUIM MPEINOChIIKON K pa3paboTke
JTUETUYECKUX U JIeUeOHO-NPOPUIAKTUYECKUX KUCIOMOJIOYHBIX MTPOIYKTOB Ha OCHOBE
Lactobacillus, Bifidobacterium W  Streptococcus. 1J1aBHBIM Ha3HAuY€HHUEM MAacCOBOTO
yHOTPEOJICHUs] KHUCIOMOJIOYHBIX TPOAYKTOB SIBIISJIOCH IMOJABJICHHE KHIIIEYHBIX
THWIOCTHBIX  OakTepui,  JUKBUAAIMS  JUCOMOTUYECKUX  HApPYIIEHHH B
NUIIEBAPUTEIBHOM TpPAaKTE€ 3a CYET BBEACHUS B OPraHU3M YeJIOBeKa OOJbIINX
KOJIMYECTB JKUBBIX aHTATOHUCTUYECKUX MOJIOUHOKHCIIBIX OAKTEPUH.

JlucOakTepnos, B 3aBUCUMOCTH OT XapaKTepa U3MEHEHHUs COCTaBa MUKPODIOPbI
TOJICTOTO KHILIEYHUKA, MOAPA3ACIACTCS Ha 3 CTEIEHHU.

JucOakrepno3, Kak MpPaBWIO, COYETAETCS C JAPYTUMH MaTOJIOTHYECKUMU
CUHAPOMaMH, TO3TOMY MEPOIPUATHUS 10 KOPPEKIUU HAPYIIEHHOTO MUKPOOHOLIEHO32
OCYILECTBISIIOTCS ~ OJHOBPEMEHHO C  JICUEHHEM  OCHOBHOTO  3a00JI€BaHMS.
[TonoxutenbHbie 3PhEKThl MpU AUCOAKTEPUO3€ JTOCTUTAIOTCS HCIOJIb30BAaHUEM
MPOOMOTUYECKUX TMPEnaparoB WM MPOIYKTOB, O0JaJAONIMX MPOOMOTUYECKUMHU
CBOWCTBAMH.

[lo cBoemy neMCTBUIO TPOOMOTHUECKHE TMpernapaThbl, NPUMEHSIEMBbIE MPHU
aucOaKkTepuo3e, pa3aeisaioTcs Ha KJIAcChl:

1. Krnaccuueckue mnpoOMOTHKK (M3 OOJUraTHOM (DIOPHI  UYEIOBEUECKOIrO
OopraHu3Ma: KoJim-, oudumaym-, 1akTOOaKTEpUH. ).

2. CaMORTMMUHUPYIOLIHECS aHTATOHUCTHI (U3 IITAMMOB, HE XapaKTEPHBIX IS
opraHu3ma: 0akTHUCYOTHII, OMOCTIOPUH, CIOPOOAKT).

3. KomOunupoBaHHble MpoOUOTHKH (OMUIOHT, OM(UKOII, allUIION, JTUHEKC,
OMO0aKTOH, KATTAITU).

4. UmMoOMIM3UPOBAHHBIE HAa COpOEHTE *KuBbIe OakTepun (OudumymobaKTepuH-
dbopte).

5. KomOuHHpOBaHHBIE C JIM30ITUMOM (OMpHITN3).

6. Ilpemapatsl - TPOIYKTHI MeTabOIM3Ma HOPMAaIbHON MHUKPOMIOpPHI (XHIIaK-
dbopte).

7. PexoMOuHaHTHBIE - cyOanuH (Gaktepuu Subtilis, KOHTpPOIUPYIOLIKE CHUHTE3
o2-unrepdepona).

Haunbonee r3ppexTuBHBIM CpeCcTBOM NPODUIAKTUKY U JICUEHUS AUCOAKTEPHO3a
SBJISIIOTCS TipenapaThl OuduaymbakTepuHa.

Xopomuit 3pPexkT nepBUUYHON U BTOPUYHON MPOPHUIAKTHUKU IHUCOAKTEpHO3a
JOCTUTaeTCAd  UCIMOJIb30BAHUEM  OTEYECTBEHHBIX KHCJIOMOJOYHBIX MPOAYKTOB,
oroMoposkeHHoro. /[Ba crakana kedupa B J€Hb WU OFHA MOPLHS OMOMOPOKEHHOTO
00€eCIeynBalOT OPraHu3M MOJIe3HONH MUKPODIOPOH, CYyTOUHON MOTPEOHOCTHIO



KaJIblUsS, BUTAMHHOB W AaMHHOKHUCJIOT, HEOOXOAWMBIX ISl TPEAYyNPEKICHUS
OCTEO0I0pOo3a.

O} PexTHBHOCTD  HCHOJB30BAHUS  OMOMOPOXKEHOTO B MPO(UIAKTUKE
nucOakTepro3a y jAeTedl Obuta mcciefoBaHa Ha 0a3e OFOKETHBIX JOIIKOJIBHBIX
yupexaeHuil . Omcka. VccienoBanue mpoBOAWIIOCH B TPU dTama: MEpBBIM JTam -
OLICHKA 3J0pOBBbSl JIeTe Tiepell MPOBEICHUEM DSKCIIEPUMEHTa; BTOPOM »Tam —
HKCIIEPUMEHTAJIbHBIN, BKIIOYal BbIJa4yy OHOMOpoOKeHHOro (6 Hemenb) ¢
MOCJIETYIONIUM HaOJIIOJCHUEM 32 COCTOSIHHEM 3JI0pOBbsl JETEl W HacTpoeHHus — 3
MecAlla; TPEeTUM dTanm — OSKCHEPUMEHTAIbHBIM, BKJIIOYaJ MOBTOPHYIO BbIJady
OMOMOpPOKEHHOTO (6 Helenb) C TMOCIEAYIOIIMM HaOJIOJEHUEM 32 COCTOSIHHEM
3I0POBBA JIETEH U HACTPOCHHUS — 3 MecsIIa.

B wuccrmenoBanne ObLIO BKIIOUEHO 179 pered, HOCEMIABIIMX JIOIIKOILHEIC
OpraHu3alvu, U3 HUX 92 peOeHKa COCTaBUIIN «OCHOBHYIO» IPYIIY (JIETH MOTyYaBIIUE
C PallMOHOM NUTaHUsI OMOMOPOKEHHOE), 87 — KKOHTPOJIbHYIO» TPYIIITY (JI€TU KOTOPHIE
MUTAIMCh TI0 OOBIYHOMY MeEHI0). J[iia oOecrieueHus: TOCTOBEPHOCTH HCCIIEIOBaHUs
MUHUMAJIbHAs YUCJIEHHOCTh JeTed JOJbKHA ObUla COCTaBIATh HE MeHee 37 dell.
['pynmel He paznuyanuck 1o Bo3pacty (p>0,05).

JIJisi TuHAMUYECKOTO HAOJIOCHHS 32 COCTOSTHUEM 370pPOBbS JETEH Ha MEpHO]]
HKCIIEPUMEHTA OBLJIM BBEACHBI: «KapThl MEIUIIMHCKOTO HAOIIOJECHUS», COCTOSIBIINE
M3 MacIlOPTHOM M CIEHHaJIbHOM YacTe. B crnennanpHyr0 4YacTh BKIIHOYAJacCh
uHbopMaIus MO0 KIMHUYECKUM MPOSBICHUSAM 3a00JIEBaHUM M HAIUYHUIO KalloO Ha
3I0pOBbE (KOXKHBIE MOKPOBBI, XapaKTep CTyJa U €ro KpPaTHOCTb, JAPYTHUE KaATOOBI);
«pOAUTENbCKUE HMH(POPMAIIMOHHBIE KapThl», BKJIOYaromas HWHopManuoo OT
poauTenel o ¢akTax MOIyYeHHUs PEeOCHKOM CHEIUaTu3UpPOBAHHON MEAUITMHCKOM
MOMOIIM ¥ aHTUOMOTUKOTEPAIINH, a TAKKE O HAJTMYUU Y JIETEH KajmoO HAa COCTOSTHUE
3I0POBBS - KaJ00bl CO CTOPOHBI KETYJAOYHO — KUIIEYHOTO TPAKTA, AJJIEPTHYECKUE
KOKHBIE MPOSIBJICHUS, *KajJ0Obl CO CTOPOHBI OPTaHOB JbIXaHUS, MIPOUYUE; «OTMPOCHUK
POAUTEINECHY, BKIIFOYABIINN BOITPOCHI O HACTEACTBEHHBIX 3a00JI€BAHUSIX, ICUXUYECKOM
1 (PU3UYECKOM Pa3BUTHU peOCHKA C MOMEHTA POXKJICHUS, SMOIIMOHAIBHOM COCTOSTHUMU.

B xoxe uccienoBanus y aeted TpoekpaTHO OTOMpaICS Ha OAKTEPHUOJIOTHYECKOE
UcclieJOBaHNue Kaj (10 MepBOro Kypca MpuemMa, mociie Hero u Mmocjie BTOPoro Kypca
npuema), ONpeAeIUIMCh  JIakToOaKkTepuu;  OudumobakTepuu; SHTEPOKOKKH;
kioctpuaun; E. coli Tunmunsie, E. coli nakro3oneraruBusbie, E. coli remonutuueckue;
JIp. YCIOBHOMATOTEHHBIE YHTEPOOAKTEpUH; CTADUIOKOKK30IOTUCTHIN; CTAPHIOKOKK
canpo(UTHBIN, SNHUICPMATBHBIA, JIpoXxKenomoOHsie TpubObl poma Candida;
HeepMeHTUpYIOIIEe  OakTepuu;  maroreHHbie  Oakrepuu.  WccnepgoBanus
BBITIOTHSITUCH B AKKPEIMTOBAHHOM HCIIBITATEILHOM JJaOOPaTOPHOM IIEHTpE (aTTecTar
akkpenutauud NePOCC RU 0001.510193).

[To nanHBIM TAGOPATOPHOTO KOHTPOJIS B HaUaJIe IKCIIEPUMEHTA BCe ICTH (BHYTpU
OCHOBHOM M KOHTPOJILHOM rpyIi) ObUIM pa30UThI HA IBE TPYIIIILI — IETH CO 3A0POBOM
MUKPOQIOPON U AETH C MPOSIBICHUSIMHU JUCOAKTEpUO3a, MPU STOM BTOpas TpyIiia
noApazaeisiack Ha TpU MOATPYINnbl (B COOTBETCTBUM C  Kjaccudukaruein
nucbakrepuosa o M.b. Kysaesoit u K.C.Jlagomo, 1991 ron) — nucbakrepros nepBoii
CTENEHU (aHHAas TpYIIa XapaKTepu30Bajach CHWKEHUMEM Ha |1 — 2 mopsnka



KOJIMYEeCTBa OMPHUI0- U JTAKTOOAKTEPUIA, KHILIEYHON MaI04YKH); AUCOAKTEPHO3 BTOPOIt
cTerneHu (Ha (hoHe CHIKEHUSA cofiepKaHus Onduao- u taktobdakrepuii Ha 1 — 2nopsiaka
u OoJiee, BBISIBISIIOCH YBETUUEHHUE KOJTMYECTBA YCIOBHO-TIATOT€HHBIX CTA(DHIOKOKKOB,
YCJIOBHO-TIaTOT€HHAst (opa HMela TEeMOJUTUYECKUE CBOWMCTBA); JUCOAKTEPHO3
TPEThEH CTENEHH (XapaKTepU3yeTCs 3HAYUTEIbHBIM YMEHBUIEHUEM KOJIMYECTBA
aHa’po6OoB (Oudumo- u Jakrodakrepuil ) U ypenuuenuem a’pooos (106- 7 KOE/mn u
BbIIIIE.), HANTMuUKe rpudoB poga Candida, cTadUI0KOKKOB.

Pe3ynbpTaTel nccaeaoBaHus - Mepel NPOBEAECHUEM IKCIIEPUMEHTA (TEPBBIN dTal
UCCJIEIOBAHMS) CTAaTUCTHUYECKUX PA3JIUYUA B YaCTOTE W CTENEHH NPOSBIICHUS
nucOaKkTepruo3a B OCHOBHOW M KOHTPOJIbHOW Tpymnmax He Obiio (p=0,375). SBnenus
nucOaKkTepruo3a pa3HOM CTENEeHM BbIpaXXEHHOCTH oOTMedanuch y  77,2-80,9%
oOcieoBaHHBIX JeTeil. TpeThs cTenmeHb aucOakTepuo3a orMeudanack B 2,1%
OCMOTPEHHBIX, BTOpas crenens — y 35,2% nerei, neppas —y 30,1%.

Ha BrOpoM »3Tame Hay4YHO-NIpaKTUYECKOW (MCCIEAOBATENLCKOM) pPabOThI
(PKCIepeMEeHTaIbHOM) - Yy JI€T€ OCHOBHOW TPYIIIBI YacTOTa OTKJIOHEHUH OT
HOPMAJIbHBIX 3HaY€HUI Onu100aKTepril, TAINYHON KAIIEYHOW NaT0YKU, KHIIEYHON
MaJO4YKd C TEMOJMTHYHECKHMMHU CBOMCTBAMH, 30JIOTUCTOTrO CTa(UIOKOKKA, IprOOB
Candida u HedepMeHTHUpYIOIIUX OaKTEPUN CYIIECTBEHHO CHU3WIACH; IOKa3aTelu
UMEJU CTATUCTUYECKH 3HAYUMBbIE PA3JIMUMs IO CPABHEHUIO C KOHTPOJIBHOM IpyIIon
(p=0,000...). YnuenbHblli BeC JeTel C MPOSABICHUSMH IUCOAKTEpHO3a 3HAUYUMO HE
WU3MEHWICS, HO NP 3TOM CYLIECTBEHHO COKPAaTHJIOCHh KOJIMYECTBO JETEH CO BTOPOM
CTENEHbIO JUCOAKTEpHO3a U COOTBETCTBEHHO YBEIUYMJIOCH KOJIMYECTBO JAETEU C
IIEPBOU CTEIEHBIO.

[Tociie mpoBeneHUsT TPETHErO ATama HMCCIEHOBAHUS YIEJIBbHBIM BEC JETEN C
MPOSIBIICHUSIMU THCOAaKTEpro3a B OCHOBHOW Tpynme coctaBisit 36,3%, mpu 3ToM
MPOSIBJICHUM TPEThEW CTENEHU Cpelu JETeH «OCHOBHOI TpyMImbl HE HAOIIONANOCH,
pacnpoCcTpaHEHHOCTh BTOPOM CTENEHU coKpaTmiach 10 9,1% (puc.1). Pesynbrars! o
KOHTPOJIBHOW TpyMNme CTaTUCTUYECKU 3HAYUMBIX Pa3IM4YUil C MEPBBIM ATAOM
HCCJIEIOBAHUN HE BEISIBUIIM.

AHanu3 [MHAMHMKU TOCEUIa€MOCTH JIOUIKOJBHOW OpraHu3aluy  IOcie
peanu3alMyd BTOPOrO W TPEThEro dTana MCCIEI0BaHUS CBHIETEIBLCTBOBAI O
CTaTUCTUYECKU 3HAYMMOM MEHBILIEM KOJIMYECTBE MPOIYCKOB CPEIU JAETe OCHOBHOU
IPYMIbI, COCTABUBILIEM — 2,3 THA B MECSIII, IO KOHTPOJbHOU rpytine — 4,8.

K 4yucny mnonoXUTENbHBIX pPE3yJbTATOB SKCIEPUMEHTA CIEAYEeT OTHECTH
CYUIECTBEHHOE COKpallleHHe Kajnod Ha aJJIepru4ecKue peakiuH, IepMaTHUTBHI,
HapYIIEHUS NESITEIILHOCTU KEITYJOYHO-KUIIIEYHOTO TpakTa y nereid. Taxke Bce 0e3
UCKJIFOYEHUS POJIUTENIM OTMETHIIM YIYUYIIEHHE MCHUXO-AMOIUOHAIBLHOIO COCTOSIHUS
JeTel B IHU, KOTJa I€TSIM BbIIaBAJIOCh MOPOXKEHHOE.

[lo pe3ynbraram BBHINOJHEHHONM pabOThl OBUIO CHENAHO 3aKIoYeHue 00
(¢ ()EKTUBHOCTH BKJIIOYEHHS] B OCHOBHOM pallMOH MNUTaHUS peOeHKa MpPOAYKTOB
NPOOMOTHYECKOTO JEUCTBUS B (hOpME KypCOBOIO Ha3HAUYEHHsS B KayeCTBE BTOPOTO
3aBTpaka Wwin nojaHuka. [lo utoram nepBoro u BToporo kKypca (IpooKUTEIbHOCTD
KQXKJI0TO IIUKJIa 6 He/lelb) MpueMa OMOMOPOKEHHOI0 Y AeTe 0TMEUaaoCch CHIYKEHHE
BBIPXEHHOCTH IUCOAKTEPHO03a, COKpPAIICHHE KOJIMYECTBA JAETEH C TUCOAKTEPHUO30M,
COKpalleHue xano0 Ha JUCPYHKIMH KULICYHUKA, AIJIEPTUUYECKHE PEAKIUH U



JEPMATUTBI, TaKXKE€ OTMEYAJIOCh YIYUYIIEHHE ICUXO0-3MOIMOHATIBHOIO COCTOSHUS
JeTed, TMOBBIIANACh IOCEMAEMOCTh  JETbMH  JOLIKOJBHOM  OpraHU3aluu.
YnorpebneHne OHOMOPOKEHHOTO HE MPHUBEIO K POCTY OOpaIiaeMocTH JAeTed 3a
MEJIMIIMHCKONW TOMOIIBI0O C CHUMIITOMATUKON 3a00JIeBaHUM BEPXHUX JbIXATEIbHBIX
nyTell B TEpUOJ TOBBIIMICHHOW  3a00JIEBAEMOCTH TPUINOM UM OCTPHIMU
pecnupaTopHbIMU  MHGEKIUAMU. JIaHHBIX, CBUICTEIBCTBYIONIMX 00 YXyAIICHUU
3I0POBbS PECIIOHJICHTOB, HE BBISIBJICHO.

Takum 00pazom, MOSydYEeHHBIE BBIBOJBI, MMO3BOJSIOT PEKOMEHIOBATh C LIEJIBIO
nporIakTUKA ~ aUCOaKTepruo3a W €ro TMPOSIBJICHUN y JeTed, BKIIIOUYCHHE
OMOMOPOKEHOTO B OCHOBHOW PAllMOH MUTAHUS IETEN.

Cnucok 0ononnumenvbHol 1umepamypsl no meme:

1. AmupoBa KM., Pomun U. A., Cxmspo C. II.,, CumonoB A. H. Ilone3nas
MUKpO(DIIOpa KHUILIEYHUKA U €€ Koppekuus npoduotukamu // IlpuopurerHeie u
MHHOBAIIMOHHBIE TEXHOJIOTMHM B JKUBOTHOBOJICTBE — OCHOBAa MOJCPHHU3ALNU
arpoNpOMBIIUIEHHOTO KoMiuiekca Poccum: COOpHUK HaydHbBIX CTared 1o
MartepualiaM MEXIYHApOJAHOM HAayYHO-IPAKTUUECKON KOH(MEPEHIIMN HayYHbIX
COTpYIHMKOB W mpenonasareneid (r. CraBpomonb, 16 nexabps 2016 r.). —
Crasponois. —2016. — C. 17-25.

2. bensmep C.B., I'acununa T.B. PanmoHanbHOE€ MUTaHUE UM COCTAB KUIICYHOMU
mukpodopsl / Bonpocs! nerckoi guetonoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.

3. benbmep C.B., Mankou A.B. Kumeunast mukpoduiopa v 3HaueHUE MpeOUOTUKOB
st ee pyHkimonupoBanus // Jlewammii Bpau. — 2006. - Ne 4, — C.60-65.

4. I'ypuna O.I1., baunos A.E., Bapnamosa O.H. u ap. Yacto Goneromue aetu:
UMMYyHOIUarHocTuka u peadunutarus // [leguatp. - 2011. — T.IL. - Ne2. — C.45-52.

5. Kopotbko I'. @. ®uszunonorus cuctemsl nuiieBapenus: Monorpadus. KpacHonap,
2009. - 608 c.

6. Yrone A. M. u ap. Teopust anekBaTHOro nutanusi u Tpodosuorusa. — M. - 1991. —
247 c.

7. XaBkuH A.U., baat C.®d. MukpoOuoneHo3 KulieuHuka u ummyHurer // Poc.
BECTHHUK MEPUHATOJ. U nieauar. - 2011. - Nel. — C. 66-72.

8. llItenckas O. A., AptioxoBa C. U. Pons BAJIoB B BoccTaHOBIEHUU MUKPOQIOPHI
XKKT npu antubnoruxkorepanuu // OMI'TY. - 2012. - Ne5. — 4 c.

4.2.3. Tema Ne 3 «OcHOBHBIE KOMIIOHEHTHI MU

Heab: ObOecneunTh HATUYNUE HCOOXOINMBIX B IOBCEIHEBHOM JKM3HHM 3HAHUH O

MUIIEBOM 1 OUOJIOTUYECKOM IIEHHOCTH MTPOYKTOB, OJ10/1, MEHIO.

KouTpoubHbIe BONIPOCHI:

1. Yto nmoHmMaeTcst Mo MUIIEBOM [IEHHOCTHIO MPOyKTa?

2. Yem onpenensieTcsi yCBOSIEMOCTb ITUIIEBBIX BEIIECTB?

3. Urto nmoHumaeTcs noj1 obronaorndeckoi 3¢ HEKTUBHOCTHIO MTPOTYKTOB?

4. Poiib BUTAaMHHOB Ha TPOIIECCHl POCTA U Pa3BUTHS PeOCHKA, UCTOYHUKU

BUTAaMHUHOB.

5. Ponp MUKpO- M Makpo3JIEMEHTOB Ha MPOLIECChl POCTa U Pa3BUTHUS peOEHKa,

HMCTOYHUKHU MUKPO- U MAKPO3JIEMEHTOB.

6. Uto moHMMaeTCs Mo MUIIIEBOM TOOABKOM, U JJIsSl KAKUX IeJIel UX HUCIIOIb3YIOT

B M3TOTOBJICHUH MUILIEBBIX MPOAYKTOB?


http://www.lvrach.ru/author/4538275/
http://www.lvrach.ru/author/4717242/

CnpaBouHble MaTepUAJIbI 110 TEMe:

Pacnpenenenre KOMIOHEHTOB IMUINM YEJIOBEKa HA OCHOBHBIE M HE OCHOBHBIE
(BcrioMoraTenbHbIe) JOCTATOYHO YCIOBHO. [[nsi pocTta W pa3BUTHS HEOOXOIUMO
MOCTYIUICHUE OPTraHUYECKUX M HEOPTraHUYECKUX BEIIECTB, KOTOPHIE B PE3yIbTaTe
pacuieruieHuss ¥ OMOCHHTE3a TMIpPEeBpalllaloTcsi B OWUOJIOTHYECKUE CyOCTpaThl,
oOecreynBaIIe HEOOXOAUMBIA OallaHC JHEPreTUYECKOTO0 M IJIACTHYECKOTO
Marepuana. B pesynabraTre oOecreuyuBaeTcs  YCIOBHS  HEOOXOIUMBIE IS
FapMOHUYHOTO POCTa M PA3BUTHUSl PACTYILETO OpraHuW3Ma, OOHOBJIEHUS KJIETOK,
OpraHOB W TKaHEH, a Tak)Ke HAKOIUICHHE DHEPTryuu, HEOOXOIUMOM ISl BBHITOJHEHHUS
YKU3HEHHO HEOOXOAUMBIX (PYHKIIUN OpraHu3Ma.

[TumeBsie cyOCTpaThl, OOECHEUMBAIOIINE OPTaHU3M JSHEPTrEeTHUYECKUM U
MJJACTUYECKUM MaTepuajioM, MOTYT paccMaTpPUBAThCS KaK OCHOBHBIE KOMIIOHEHTHI
nuiy. [IpuMeHUTEeNTbHO K YEJOBEKY, K TAaKOBBIM MOXXHO OTHECTH BOIY,
HEOPTaHUYECKUE COJU, OCJIKH, YTIEBO/IbI, )KUPHI 1 BUTAMUHBI.

[luieBasi IEHHOCTh MPOAYKTa - TMOHSATHUE, OTPAXKAIOIIEE MOJHOTY IMOJE3HBIX
CBOICTB MPOAYKTA, BKIItOUas CTENEHb 00ecieueHHs] (PU3NOIOTMYECKUX TOTPEOHOCTEM
yeJoBeKa B MUIIEBBIX BellleCTBaX W 3Hepruu. [IuineBas EeHHOCTh XapaKTepUu3yeTcs,
MPEeXJe BCEro, XMMHUYECKUM COCTABOM IMPOJIYKTa, C Y4YETOM IOTpEeOJICHUsS €ro B
OOIIETPUHSATHIX KOJIMYECTBAaX, U DHEPreTUUECKOM IIEHHOCTHIO.

Kpurteprem oLleHKH KaduecTBa MUIIEBOM LIEHHOCTU ABIseTcsa conepkanue B 100
I CbEIOOHOM YacTh MpOAYKTa OEJKOB, >XUPOB, YIIEBOAOB (B T), HEKOTOPBIX
BUTAaMHHOB, MaKpPO- 1 MUKPORJIEMEHTOB (B MT'), DHEpreTU4YecKas IICHHOCTH (B KKaJ WU
k/[k), JOMOMHUTENbHBIE TMOKa3aTeau. B CBA3M ¢ 4yeM WMEHHO d3Ta HH(pOpPMAIUS
HAHOCUTCSI Ha ATUKETKE (MapKUPOBOUYHOM SIPJIBIKE) BCEX PEAM3yEeMbIX B TOPTrOBOM
CETH MPOTYKTOB.

[TuieBsie BelleCTBA YCBAaMBAIOTCS OpraHU3MOM HeoauHakoBo. Ha ycBosemMocTh
KOMITOHEHTOB TIHIIM BIMSET WX (GopMa CBSI3W B TMPOAYKTE, HATWYUE IHUIICBBIX
BOJIOKOH, CIIOCOO KYJWHApHON 00paOOTKU, HATUYUE COCAMHEHUMN, CTOCOOCTBYIOUIUX
Jy4dllled  YCBOSIEMOCTH, TIPUCYTCTBHE€ WJIM OTCYTCTBHE psJla BUTAaMUHOB,
(GyHKIIMOHATIFHOE COCTOSIHUE OpraHu3Ma, Hanuuue 3aboneBanuil. [losTomy cremnyer
pa3nuyaTh MOHATUS «ITUIIEBas ICHHOCTHY MPOAYKTOB MUTAHUS U «pEeabHASTUIICBAS
[IEHHOCTHY. [I[pHUMHBI HEOJMHAKOBON YCBOSEMOCTH Pa3JIMYHBL. Y CBOSIEMOCTh OeJKa,
HarpuMep, MoxeT kosedarbes oT 70 10 96 %, MaKpOdJIEMEHTOB, TaKUX Kak ¢Gocdop,
Kb, Marauii — ot 20 10 90%, 60JbIIMHCTBA MUKPOSJIEMEHTOB (3KeJ1e30, IMHK 1
T.1.) — 0T 1 10 30 %. Takke B LIMPOKUX MpeJiesiax BApbUPYETCS] YCBOSIEMOCTD KUPOB,
YTJIEBOJOB 1 BUTAMUHOB.

bonee yacTHBIMU TOKa3aTeNsIMH, XapaKTEPU3YIOIMIUMHU THUIIEBYIO IIEHHOCTh
MPOJYKTOB, SIBJIAIOTCS OMOJIOTHYecKasi, SHEPTeTHUECKas [ICHHOCTh U OMOJIOTHYeCcKast
3 PEKTUBHOCTE.

buonorndeckoi 1eHHOCTHIO HA3bIBAIOT MOKAa3aTeIh KauecTBa IMUILEBOTO OelKa,
OTPaXKAIOIIUN CTENEeHb COOTBETCTBUS €r0 aMHUHOKHUCIIOTHOTO COCTaBa MOTPEOHOCTSIM
OpraHu3Ma B aMMHOKHCJIOTaX JiJIsl CUHTE3a Oelka.

[Ton sHEpPreTUUECKOM IEHHOCTHIO MOHUMAIOT KOJIMYECTBO AHEpruu (Kkami, K/[x),
BBICBOOOKIAEMOM B OpraHU3ME W3 MHUIIEBBIX BEUIECTB MPOAYKTOB JIJIsi OOSCIICUCHUS



ero ¢usnonornueckux ¢yukuuil. Ilpu cropanum B armocdepe kuciopoma 1 T
yIJIeBOJIOB BbIAENsAETCS B cpenHeM 4,3 kkan, 1 1 xkupoB — 9,45 kkan, 1 T 6enkoB —
5,65 kkam. Ho mNOCKOJIbKY TMHILEBBIE BEIIECTBA YCBAWBAIOTCA OPraHU3MOM HE
MOJHOCTBIO, TO IPUHSATO, YTO 1 T OenkoB nuiu aaet 4 kkan, 1 r xxupoB — 9 kkain, a
yriaeBoqoB — 4 kkaj. Takum 00pa3oM, 3Has XUMHYECKHM COCTaB MHINHU, JIETKO
MOJICUUTATh, CKOJIBKO YHEPTEeTUUYECKOT0 MaTeprasa MojiydaeT YeIOBeK.

buonornyeckas 3¢pheKTUBHOCTB - TOKA3aTeNb Ka4yecTBa KUPOBBIX KOMIIOHEHTOB
MUIIEBBIX TPOJIYKTOB, OTPAXKAIOMIMK COAECpXKAaHUE B HHUX IOJHMHEHACHIIICHHBIX
XKUPHBIX KUCIOT. buonornueckyro 3(h(peKTUBHOCTh >KMPOBBIX KOMIIOHEHTOB IHIIU
OLIEHUBAIOT MO K03 punnenty O6monoruueckoit apdextuBHocTu. Ero pacuer ocHoBan
Ha ONPENEICHUU KOJIMYECTBA BCEX MKHUPHBIX KHCIOT, BXOIAIIMX B COCTaB JKHpA.
[ToyueHHBIE TaHHBIE COMOCTABISAIOT C TUIOTETHYECKUM, «UACATBHBIMY )KHPOM.

be3onmacHOCTh  NUIIEBBIX  NPOAYKTOB —  OTCYTCTBHE  TOKCHYECKOIO,
KaHLEPOr€HHOI0, MyTareHHOI'0 WJIM MHOTO HEOJIaronpHUsATHOIO AEUCTBUS MPOTYKTOB
Ha OpraHU3M YeJIOBEKa MPH YIOTPEOJICHUH X B OOIIECIPUHATHIX KOJTUYECTBAX.

OTtaenbHbIE XUMUYECKHE COEIMHEHHUS, BXOISALIME B COCTAB MWLM, HA3BIBAIOT
HYTPUEHTAaMHU (MaKpO- U MUKPOHYTPHUEHTHI). K MaKpOHYTpUEeHTaM OTHOCST yrieBOBbI,
IUNUAbI, OCJNKH, HEKOTOpPhIE MUHEpaJIbHbIE BEIIECTBA, & K MUKPOHYTPUEHTAM —
BUTAMHMHBl M PSJ MHUHEPAJbHBIX COEIUWHEHUW. B cocTaB mUIM BXOIAT TaKke
HEaJTMMEHTApHbIE KOMIIOHEHTBI, KOTOPbIE HE SIBJIAIOTCS UCTOYHUKAMH SHEPTUU IS
OpraHu3Ma MW HE HUCIHOJIB3YIOTCS B KAau€CTBE CTPOUTEIBHOIO Marepuana. IJTO TaK
Ha3bIBacMble OaJIaCTHBIE COEIMHEHUS — LeJUltoyio3a (KJeTdarka), JIMTHUH,
NIEKTHHOBBIE BEILECTBA.

N3 92 BcTpeuaromuxcsi B MpUPOIe XUMUUECKUX 3JIeMEHTOB 81 oOHapyKuBaeTcCs
B OpraHU3ME YEJIOBEKA. 22 OCHOBHBIX COCTABIISIOT 4-5% OT cpeHero Beca 4eioBeKa.
12 xumuyeckux snementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) na3piBatoT
CTPYKTYPHBIMHM, TIOCKOJIBKY OHH COCTaBISAIOT 99%  »JIEeMEHTHOro CcocCTaBa
YEJI0BEUECKOr0 OpraHn3Ma 1 BXOJST B COCTaB KJIETOK U TKaHel opranusma. MxTakxke
Ha3bIBAIOT MakpodyieMeHTamu. [loTpeObHOcTh B HHMX cocTaBisier or 10 mr o
HECKOJIbKHX IPaMMOB B JIeHb. MuKpo3sieMeHTaMu (17 3cCeHIIMaNnbHbIX, T.€. )KU3HEHHO
HeoOxoaumbIx - Fe, J, Cu, Zn, Co, Cr, Mo, N1, V, Se, Mn, As, F, Si, Li, B,Br) nazsiBator
AJIIEMEHTBI, MPUCYTCTBYIOIIME B OpPraHU3ME YEJIOBEKa B OYEHb MAaJbIX CIIEJIOBBIX
kojuuectBax. [loTpeOHOCTP B HHUX OT HECKOJBKMX MHMKPOTPAMMOB JIO M.
OcceHIalIbHbIE 3JIEMEHTBHl BXOAST B COCTaB Pa3UYHBIX (PEPMEHTOB, TOPMOHOB,
BUTAMUHOB, COCTaBJSIOT HEOOXOAMMYI0 B (YHKIMOHAJHbHOM OTHOIIEHHWU 4YacTh
Pa3IUYHBIX KJIETOYHBIX CTPYKTYP.

bone3Hu, cBA3aHHBIE C HApPYLIEHHWEM MHMHEPAJIbHOIO COCTaBa, HOCAT HAa3BaHUE
MUKpO3JeMEeHTO3bl. OHM BO3HUKAIOT JHOO MPU HEIOCTATOUHOM MOCTYIIJICHUH
ACCEHLIMAIBHBIX MHUKPODJIEMEHTOB H/WIIM HM30BITOYHOM TOCTYIUIEHUHM B OPTraHU3M
TOKCHUYECKHX MHUKPOIJIEMEHTOB. MeXy 3JeMEHTaMH CYIIECTBYET MHOKECTBO
CUHEPIrUYECKUE U aHTAarOHMCTUYECKHE CBSI3U. MUKpPOAJIEMEHThl BIUSIOT HA POCT U
pa3BUTHE YEJIOBEKAa, HA TMPOILECChl JIbIXaHMs, KPOBETBOPEHHS, HMMYHOTrEHE3a,
MOBEJACHUYECKUE peakiuu, Ha MOp(HOYHKIHOHANBHYIO AEATENBHOCTh WU JPYrUe
(GyHKIHMU BCEX OPraHOB M TKaHEH.



brmaronapss BOJHO-COJIEBOMY OOMEHY B OpraHu3Me MOJJEPKUBAKOTCA Ha
OTHOCHUTEIIbHO CTa0WJIBHOM YPOBHE OCMOTHYECKOE JABJICEHUE, OCYIIECTBISAIOTCSA
dusnonornyeckre GyHKIUU 1 OMOXUMHUYECKHUE PEaKInu.

JI1st Xopouiero caMo4yBCTBHSI YETIOBEKY HEOOXOIUMO €XKEIHEBHO YHOTPEOIATh
TaKo€ KOJMYECTBO NUIIM, KOTOpoe Obl B Ipolecce MeTadojau3Ma JaBajo €My
HEO0XO0MMOE KOJIMYECTBO SHEPIUHU, TOKPBIBAIOIIEE SHEPrOTPAThl HA BBIMOIHIEMYIO
JNBUTATEIbHYIO AKTHBHOCTH B TEUYEHHWE [JIHSA, OCHOBHOM 00OMeH (3Heprus,
obecrieunBarolas paboTy OpraHoB U CUCTEM OpPraHU3Ma, HaXOMASIIErocs B MOKOE) U
cnenupuUecku TUHAMHYECKOE ACMCTBHE MHUIIM - JHEPIHsi, KOTOPYIO pPaCXOIyeT
OpraHu3M Ha nepeBapuBaHue nuuy (tadm.l).

Ta6auua 1. IlpuMepHbIe 3HaAYECHUSI CYTOYHOM MOTPEOHOCTH B IHEPIrUH

(KKaJ/CyTKH)
CcHoBHOIR MToroBoe aHaueHwe
obmeH (Kman/ur CcHoBHOW CYTOYHOR noTpebHocTw
BO3pact maccel Tena) | obmen (kkan) | COOM {kwan) | OA (kkan) B 3Hepriu (kkan)
il Wl 1 il 1 il M a M i

ot 1 402 net 9.5 695 | B237 | B23,7 | 936 | 936 (4377|4377 11550 11550
0T 2 go 3 net B67 | 667 | 6480 | B48,0) 972 | 972 (4548|4548 | 12000 1200.0
ot 3 god ner B4 541 | 7560 | 7AB,0 [ 1134|1134 (5306|5306 | 14000 1400.0
oT4 go & net 518 519 | 9180 [ N80 (1377|1377 644 3| 6443 | 17000 1700.0
oT5 o 6 net 49 1 491 | 9720 | 9720|1458 [ 1458|6822 | 6822 | 18000 1800,0
ot B go 7 net 464 | 464 [1026,0)1026,0|153,9|163.9|7201| 7201 | 19000 1900.0
o7 7 4o 8 net 437 | 43,7 [1080,011080,0| 162,01 1620|7580 | 758,0 | 2000,0 2000,0
ot 8 a0 9 net 401 401 | M107.001107.0) 1661 [1661 | 7770|7770 | 20500 2050,0
oT 9no1lner | 375 3r5 | MEL0[1Me10[ 174217428149 8149 21500 2150,0
oT 10 o 11 net| 356 356 |1188.0{1188.0(178,2 1782|8338 8338 | 22000 2200,0
oT 11012 nper| 321 350 |188.0{12960[178,2|1944 8338|9096 | 22000 2400,0
oT 12 pp 13 pet| 304 334 |122856(13365[ 1843|2005 8622 9380 227510 24750
oT 13 o 14 per| 2539 30,2 |125556(1363 51883 | 2045|8812 9570 232510 25250
oT 14 po 15 per| 250 | 276 |1296,0(14040[1944 2106 |9096) 9854 | 24000 2600,0
oT 16 o 16per| 250 | 264 |1323.0(1512,0[198,5|226.8 | 9286 |1061.2] 24500 2800,0
oT 16 a0 17 ner| 245 | 256 |1350,0(1566,0| 20252349947 5)1099,1] 25000 2900,0
oT 17 pol8ner| 244 | 250 |1377.0{1620,0| 2066 |243.0 | 9665 1137.0] 25500 3000,0

YenoBeK MOJIy4aeT SHEPTUI0, YIIOTPEOIsis MUIILY, COASPKALLYI0 YIJIEBOIbI, KUPbI
u Oenku. IloTeHUMalbHAs SHEPIUs, 3aKIIOYEHHAs B XHUMUYECKHMX CBS3AX 3THUX
COEIIMHEHUI, BRICBOOOKIACTCS B pe3yiIbTaTe aHadpoOHOTO (03 yJacTusi KUCIOpOo/aa)
WM a3poOHOTO (C yJyacTueM KHCIIOpoja) oOMeHa.

Jns wu3MepeHus DHHEpPruM, 3aKIOYEHHOW B TOM WA HMHOM MPOAYKTE,
UCIIOJIB3YETCs CIIeMANIbHAS €IMHUIA U3MEPEHUS dHEPTUH (Kanmopusi). OHa Kajgopus
— 9TO Takoe KOJUYECTBO BHEPIHH, KOTOpoe TpeOyeTcsi, uYTOObl MOBBICUTH
temneparypy | r Bogsl Ha 1°C. B MexayHapoaHoi cucTeMe €IUHHUIL U1l TUX LIeJel
UCIIOJB3YIOT JPYTyI0 €IUHUIlY, KOTOpas Ha3bIBaeTCsA JHKOyib. OJHA KHIOKAIOPUS
(1000 xam) coorBerctByeT 4,19 xunomxoynen (k/x). [Ipu okucnenuu 1 r yrieBogon
Beiensiercs 4,1 kxan (17,17 xIx), 1 r xxupa — 9,3 kkan (38,96 x/Ix), 1 r Genka —
4,1 xxan (17,17 xJIx).

PexoMeHnnyemas nuiieBas LEHHOCTh MEHIO A JAETEH IIKOJBHOTO BO3pacTa
npuBeAeHbl B TaOJ. 2,3. 3HaueHus], TpUBEACHHbIC B Ta0JIMIIE, MOTYYEHbl PACYCTHBIM



MyTEM, OTTAJIKUBASCh OT CJIEAYIOIINX YYETHBIX JAHHBIX — KaJIOPUIUHOCTh CyTOYHOIO
panrona — 2350 kkai1, IPOLIEHTHOE PACIPEICICHUE KaTOPUMHOCTH 10 TPUEMAM MUIIA
Ha 3aBTpak 20-25%, BTopoii 3aBTpak — 5%, 0oen — 30-35 %, nonguuk 10-15%,yxun
20-25%, BTOpOI1 Y3KUH — 5%.

Taoauna 2. PekomeHayemasi NuieBasi EHHOCTh CYTOYHOI0 MEHIO VISl IeTeil OT
7-mu 1o 11-tn aer

MToro (cymma benkog,
[Mpu emMBl ML JHepreTWyeckan UeHHOCT b (Kean) HWPOB W YyTNEBOJ0E)
(meTw or T-mu Benku HWPEI VTN B0k B KKan
ao 11 net) CpeaH CpeaH Cpe aH CpegH
MWH | AR |makc| MuH | AA | Mmakc| muH | AR | makc | MuH AR Makc
3aBTpaK 648|729 |81.0|1459| 164 1(182 325932917 3241|4700 | 5288 | 687.5
BToOpoi 3aeTpak| 162 162 |162) 365 | 365 | 3665 | 648 | 648 | 648 | 11756 [ 1175 [ 1175
oben 897.2|1053) 113 |218,8)| 2370255 3(389,0( 4214|453 8| 7050 | 7638 | 8225
Mon g HNK 324|405 (486|729 91,2 (1094129 716211945 2350 2938 | 3525
WHIH 648|729 |81.0|1459) 164 1[182 325932917 3241|4700 | 5288 | 687.5
BTOPOI V3KWH 162162 |16,2) 365 | 365 | 365 | 648 | 648 | B48 | 1175 175 [ 1175
MTOrMo 292 | 324 | 357 | 656 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MIPOIOJDKCHUE TAOIHUIIHI 2.
Mpuemsl nuww | JHEpreT 14eckan LeHHocTe (B % o7 oblei KanopuiltHOCTH 33 NpUeM ML)
(oeTmor T-mu benkw HNpPHI VM eso gl MTOro
ao 11 net) cpeq cpes CpeaH cpenH
MWH | HAA | makc | MuH | HAR |makc| mue | AR | makc| MUH | AR | Make
33BTpakK 1231138153 |276(31,0[345]490) 552 | 61,3[889(1000]1111
BTopoi 3aeTpak| 138|138 [ 138 [ 310(31,0|31,0| 552 | 552 | 552 (1000(1000]100,0
obeg 1271138149286 (31,0|334|509| 552|594 92310001077
MongHWE 110138 166248310372 441| 552 | 662 80,0 (100011200
WRHIMH 1231138 1532763103451 490) 552 | 61,3 [ 889 [1000)11111
BTOPOA WHWUH 138138 (138310310310 552|552 5652(1000(1000](100,0
MTOro 12 | 14 16 | 28 | 31 | M4 A0 55 61 80 | 100 | 110
MNPpOJAOJIKEHHUE Ta6J'II/H_ILI 2.
CooTHoWeHWe
Mpwemsl N Macca Benkoe, #MpoB W
(meTw or T-Mu Benkn HUPHI YrMeBogkH VIMEBO0E N0 Macce
ao 11 net) cpen cpeq cpes
MWH | HAA [ MAkKC | MWH | HAA | MakC | MWH | HAR | Makc| 6 M y
aaBTpak 162182203 | 162|182 | 203|648 [729] 81,0 1 1 4
eTopoiaaeTpak| 41 | 41 [ 41 | 41 [ 41 41 [162]162] 16,2 1 1 4
oben 243263284 | 243263284972 |1053[(1134] 1 1 4
MongHWE 81 [ 101)122| 81 [ 101122324 405|486 1 1 4
WHIMH 16,2182 (203|162 182|203 | 648 [729] 81,0 1 1 4
BTOPOIA YHWH 41 [ 41 41 ) 41 [ 41 (41 |162]162] 16,2 1 1 4
MTOro 73| & 89 | V3 | 81 | 89 | 292 | 324 | 357 1 1 4

Taoauna 3. PekomeHayemasi nuieBasi HEHHOCTh CYTOYHOI0 MEHIO ISl eTeil OT
11-Tm JeT u crapuie



MToro (cymma Benkoe,
MpHems nutm — SHEpFETH'-IECH}:iszII,EHHDCTh [mcaj;]:nEEMbI M poB : EE;FEIEID,D,DEI}
[AeTn cTaple
11 net)
CpenH CpenH CpeaH CpegH
MWH| AA |makc| MuH | AR | makc| MuH | AR | makc | MuH AR MaKC
3aBTpak 748|842 |936|1684(1894|2105(|2994| 3368|3742 | 5426 | 6104 | 6783
BTopoi 3aeTpak| 18,7 18,7 | 18,7 421 [ 421 421|748 | 748 | 748 | 1367 [ 1357 [ 1357
obeg 112 122 [ 131 |2526|2736(294 7(4490(48656( 5239 813,9| 8817 | 94956
MO gHWE 374|468 | 561 842 (1062|126 3|1497| 1871|2245 2713 | 3391 [ 4070
WHIMH 748|842 |936|16684(189412105]|2994|336,8| 3742 | 5426 | 6104 [ 678.3
BTOPOA YWH 18,7 187 187 421|421 | 421|748 | 748 | 748 | 13567 [ 1357 [ 1357
UTOro 337 [3742| 412 |TE7 8| 8420|926 2| 1347 | 1497 | 1647 [ 2441 7| 2713,0]2984 3
MIPOIOIDKECHUE TaOIHUIIHI 3.
Mpnems N JHEpPreT MMeCckan WeHHOoCTE (B % o7 obWwei kanopWiAHOCTKY 33 NpUemM nuwm)
benku HWPEI M B0 Akl MTOro
(AeTw cTapwe
11 net)
cpen cpen, CpegH CpenH
MWH | HAA | MAKC | MMH | HAA |Makc| MMH | AR | makc| MUH [ AR | Makc
33aBTpak 123138153 276(31,0[/3456]1490) 552 | 61,3 [ 88,9 [1000[1111
BTOpoi 3aeTpak| 13,8 138 [ 138 [ 310(31.0(310| 552 | 552 | A5 2[100,0(100,0/100,0
oben 1271138149 286(31.0|/334| 509 552|594 92310001077
MongHUK M0 138|166 | 248310372441 | 552 | 66,2 | 80,0 [1000(1200
WHIMH 123138 (1532763103456 490) 552 | 61,3 [ 889([1000[1111
BTOPON VHWH 138|138 (138310310310 552| 552 552(1000(1000(100,0
MTOro 1241138152 279310341497 | 552 | 60,7 | 90,0 [100,0/110.0
MIPOIOJDKEHUE TaOIUIIHI 3.
CooTHoWeHWe
MpWemel nULLM Macca BEenKoB, X1 poE W
(LeTw cTaplue Benku HUPEI YINEBO4H YN EeBOf0E N0 MAcce
11 net) cpen cpeq cpeq
MWH | HAA | M3KC| MWH | HAA | MAKC | MWH | HAR | MaKC| 6 M v
3aBTpakK 187210234 (187|210 234|748 [842) 936 1 1 4
eropoi 3aeTpak| 47 | 47 | 47 [ A7 [ 47 | 47 | 187187187 1 1 4
obeg 2811304327281 (304 | 327|112 3[1216/1310] 1 1 4
MongHWE 84 17140 94 (M7 140) 374|468 561 1 1 4
WRHIMH 187 210( 234 (1871210234 | 748 [842) 936 1 1 4
BTOPOA YBKWH AT [ 47 | 47 | A7 [ 47 [ 47 (187187187 1 1 4
ATOro 64,2936 |102,9) 842 [ 936 |102,9(336.8[374.2[411.6) 1 1 4

Jlmst  obecrieyeHHsT  DHEPTETHYECKOW  IIEHHOCTH  IHUIIEBOTO  paIlMoHa
PEKOMEHIyeTCS IS TPUTOTOBJICHUS OJIFOJ HCIIOJIh30BaTh HAOOPHI TMPOIYKTOB B
COOTBETCTBUU C TaOmuIEeH 4.

OCHOBHBIM HCTOYHHKOM SHEPTHH y YEJIOBEKa SBISIOTCS YTIEBOIBI, KOTOPHIC
MOCTYIMAT B OpPraHW3M IMpU YNOTpeOieHuu xjeda, OBOIICH, (PYKTOB, MOJIOKA,
Kpaxmajia, CUpPOmoB. B mwuimeBapuTeNTbHOM TpPaKTe 3TH MPOAYKTHI TMOJ BIHUSHHEM
amMuIIa3 pacHIeTUISIFOTCS 10 MOHOCaXapu 0B (TIII0K03a, PPYKTO3a, TalaKTo3a, JJAKT03a).
Monocaxapuapl MOCTYMaOT B KPOBOTOK, IOCTUTAIOT MeUeHU. B meuenn O0JbITHHCTBO
MOHOCaXapHu bl IPEBPAIIAOTCS B TIIFOKO3Y.

Taoauna 4. CpeaHecyTouHble HA0OPHI MUIIEBOV MPOAYKTOB 1JIsI
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NpUroToBJeHus 6,101 B HeTTO (Ha 1 peGenka B cyTkn)"

Hroro 3a cyTku
HanmenoBanue nuieBon NpoyKLIUN WIHA TPYIIIBI TAIEBON 711 12 ner
HIPOAYKIUH et u
Ne crapuie
1 | Xneb prxkanoii 80 120
2 | Xneb nuieHuYHbIH 150 200
3 | Myka niieHu4Has 15 20
4 | Kpymbl, 6060BbIe 45 50
5 | MakapoHHbIE U3ETUs 15 20
6 | Kaptodenp 187 187
OBo1u (cBeXKE, MOPOKEHBIE, KOHCEPBUPOBAHHBIE), BKIIIOYAs
7 | coneHbie U KBaIICHbIC™, B T.4. TOMAT-ITIOPE, 3€JICHb, T 280 320
8 | OpyKTHI CBEKUE 185 185
9 | CyxohpyKThl 15 20
Coxu 110100BOIIHbIE, HATUTKYA BUTAMUHU3UPOBAHHBIE,
10 | B T.4. UHCTaHTHBIE 200 200
11 | Msico 1-it kaTeropun 70 78
12 | CyObnponykTsl (TIe4eHb, S3bIK, CEPALIE) 15 20
13 | IITuna (upimiusta-Opoiaepsl noTpouieHsie — 1 kar) 35 53
14 | Pei6a (duie) 58 77
15 | Monoxko (2,5% - 3,0% m.1.x.) 300 300
16 | Kucnomonounas nuiieBast poIyKIus 150 180
17 | TBopor (5% - 9% m.1.x.) 50 60
18 | Coip 10 12
19 | Cmerana (15% - 20% m.1.k.) 10 10
20 | Macino cnuBoYHOE 30 35
21 | Macio pacTUTEIBHOE 15 18
22 | Mo, mir. 1 1
23 | Caxap™** 30 35
24 | Konagurepckue H3Aenus 10 15
25 | Yaii 0,4 0,4
26 | Kakao-moporox 1,2 1,2
27 | Kogelinplil HAMUTOK 2 2
28 | dpoxoku xineborneKkapHble 1 2
29 | Kpaxman 3 4
30 | Coupb nuieBast NoBapeHHask HOAUPOBAHHAS 3 5
31 | Cneuun 2 3

[Ipumeuanue: B nepuo/| MpoBeIeHUsI CHOPTUBHBIX COPEBHOBAaHMI, COOPOB (Urp), CIETOB U T.II.
HOPMBI IIUTAHUS JTOJKHBI OBITh YBEIHYEHBI HE MeHee ueM Ha 10 %.

* - coJIEHbIE M KBallleHHbIe oBOIIH — He O0osiee 10 % oT 00111ero KoauuecTBa OBOIIEH.

** - B TOM 4HCIe AJIsl IPUTOTOBIICHUS OJIIOJ] M HAIUTKOB, B CIIy4ae UCIOJIb30BaHUS MUIIEBOM
IPOAYKIMH MPOMBIIIJIEHHOTO MPOU3BOJICTBA, COJEpPKAIIUX caxap, Bblaua caxapa JI0JKHA ObITh
YMEHBILIEHA B 3aBUCUMOCTH OT €T0 COJEP>KaHUs UCIIOJIb3YEMOU FOTOBOM MPOIYKIIUH.

N36p1TOK OOpa3oBaBiieilicss B Mporecce MeTaboan3Ma YrieBOAOB TITFOKO3bBI
nepexoauT B (PocHopuiIMpOBaHHYIO OOpaTUMYIO pPE3epBHYIO (QOpMYy TIJIMKOTEH,
KOTOPBIN XpaHHUTCS B IEUCHU M KJIETKAaX pa3IuYHBIX TKaHeH. KonudecTBo riamkoreHa

13 npwioxenue 1 k meroguueckum pexomenganusMm MP 2.4.0179-20 «Pexkomenanuu mo

OpraHU3aIMy MUTaHUS 00YJArOIINXCs B 001IIe00pa30BaTEIbHBIX IIKOJIAX)
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y B3pociioro uenoBeka wuHoraa pgocruraer 200 r. Ilpu CHMXKEHUM YpOBHSA
CBIBOPOTOYHOU TJIFOKO3bI, TJIMKOTEH PAaCHICIUISIETCS, YTO MPUBOJUT K YBEIUYCHUIO
COJICpKaHMs TJIIOKO3bl B KPOBOTOKE. B cpellHeM B3pOCHbId YEIOBEK €XKEIHEBHO
ynotpeonsier 10 400 r yriieBooB, u3 KoTopbix 70-80% MpUXOaUTCsS Ha KpaxMalibl, a
OCTaJIbHAasl 4acTh NPEACTaBICHA PA3JIUYHBIMU MOHO-, AU- U Mojucaxapuaamu. B
ciydyae ynoTpeOsieHus OONbIIUX KOJUYECTB YIJIEBOJAOB WM TMPU Pa3TUYHBIX
3a00JIeBaHUAX (HAMpUMEpP, caxapHOM auabeTe) U30BITOK YIJIEBOJOB COXPAaHSIETCS B
OopraHu3Me B BUJIE xKupa. PekoMeHyeTcsi, 4ToObl cofiep:KaHne MOHO- U ICaxXapuioB
B CYTOYHOM IIMIIEBOM pallMOHE B3pOCIOro 4yeynoBeka He mpessimaio 50-100 r,
MOCKOJIbKY HM30BITOYHOE TMOCTYIUICHHE MPOCTHIX YTIEBOAOB YBEIWYUBAET YacCTOTY
Pa3BUTHUSL aTEPOCKIIEPO3a, HapyIIaeT HE TOJBKO YTIEBOIHBIM, HO W JIUIUAHBINA
OOMEHBI, TMOBBIIIAET CBEPTHIBAEMOCTh KpPOBH, TO €CTh MO cBoeMy JddexTy
HarOMHUHAET M30BITOYHOE MOCTYIJICHWE B OPraHU3M HACHIIICHHBIX KUPHBIX KHUCIIOT.
BaxkxHo, 4TOOBI B KOJWYECTBEHHOM OTHOIICHHHM YTIJIEBOJbI OBUIA JOCTATOYHO
PAaBHOMEPHO pacHpeiesiCHbI MO OTACIbHBIM TPUEMaM MUILHU. Y TJI€BO/IbI, TOMUMOTOTO,
YTO OHU SIBJISIOTCS HanbOoJee JIETKO JOCTYIMHBIM UCTOYHHKOM HEPTUHU, BHICTYMAIOT
TaKk)k€ B KayeCcTBe MCTOYHMKA IUIACTUYECKOro MaTepuaia. B yacTHoOCTH,
MPOMEKYTOUHBIE MPOJIYKTHI YIJIEBOJHOTO OOMEHAa BXOAST B COCTAaB HYKJIEUMHOBBIX
KHUCIIOT (TIEHTO3bI), TPEOYIOTCA ISl CHHTE3a HEKOTOPBIX AMHUHOKHUCIIOT, TPEBPAIIAtOTCS
B JKHUPBI, BXOJAT B COCTAB KJIETOYHBIX CTEHOK, aHTUTEN U T.]I.

B paumoH 310pOBOro B3pOCIOrO0 YEIOBEKA JOMKHBI BXOJIUTh TaKKe
pacTuTeNbHbIC MUIIEBbIC BOJIOKHA (MIEKTUHOBBIC BEIIECTBA — HE MEHEE 5-6 I' B CyTKHU
u Kieryatka — He MeHee 9-10 r). OnrtumanbHOE COJIEpKAHUE TMUILIEBBIX BOJOKOH
JOJDKHO cocTaBisTh 25-50 T (13 pacuera 11,5 rua 1000 kkan). [lekTnHOBBIE BeliecTBa,
KJIETYaTKa COJIePKATCs B CHIPBIX (DPYKTax, OBOIIAX, AT0/ax U 0000BBIX.

OCHOBHBIM HCTOYHMKOM aMHUHOKHCIIOT SIBIITFOTCSL O€TKU. AMWHOKHCIOTHI
Y4acTBYIOT B MOCTPOCHUU THICAY PA3TUYHBIX OCJIKOB, HEOOXOJIUMBIX NJIsi pOCTa H
BOCCTAHOBJICHUSI BCEX KJIETOK M TKaHEW 4yejoBeKa, a TAaKKe BXOJAT B COCTaB COJIEH,
YYaCTBYIOIIMX B  MOJJIEPKAHUM  OCMOTUYECKOTO  paBHOBECHs, 00pa3yloT
MHOTOUYMCJICHHBIE TJIUKO-, HYKJIEO- U JIMIONPOTEUbl, (HEPMEHThI, TOPMOHBI,
reMOTJIOOWH, aHTUTEJIAa U IPYTUE 3AUTHBIE CTPYKTYPbl UMMYHHOM CUCTEMBI, BXOJST
B COCTaB HOITEW, BOJIOC. Y 370pOBOTO 4YE€JIOBEKAa B TEUEHUE CYTOK KOJIMYECTBO
pacnagaromierocs  Oenka — JODKHO — COOTBETCTBOBAaTh  KOJIMYECTBY  BHOBb
CUHTE3UPOBAHHOTO. [l OIleHKM OMOJIOTHYECKOW IIEHHOCTH OejKa MCIOJIb3YIOT
MOHSATHE a30THUCTHII OOMEH, TO €CThb COCTOSHHE, MpPH KOTOPOM KOJHUYECTBO
MOCTYHAIOIIET0 B OPraHU3M a30Ta TOYHO COOTBETCTBYET €ro KOJIMYECTBY,
BBIBOJIUMOMY M3 Opranu3ma. EciM KOJWYeCcTBO a30Ta, MOCTYMNAIOIIETO C MHIIEH,
MPEBBINIACT BBIAEISIEMOE, TO TOBOPAT O TMOJOXKUTEIHLHOM a30THUCTOM OalaHce.
[locnennuii HabmrOMaeTCsA, HAMpUMEp, MPU YBETUYCHUH MBIIICYHON MAacChl WU B
nepuoi 6epemeHHocTH. [Ipu 6eTKOBOM MIIM TIOJTHOM TOJIOZIAaHUH, TIPU UCTIOJIH30BAHUU
TOJBKO PACTUTEILHOW THIM MOXET HAOMIOJAThCsl OTPUIIATEIBHBIN a30TUCTHIM
OajaHCc, Korja KOJWYECTBO BBIBOJMMOIO W3 OpraHu3Ma a30oTa MPEBBIIIAET €ro
noctyrjaeHue. KoHeuyHbIM 3TanoM epMEeHTaTUBHOTO pacllleryieHus: OEJIKOB SIBIISIETCS
oOpa3oBaHU€ PACTBOPUMBIX B BOJI€ AMUHOKHCIIOT.
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s apdextuBHOM pabOTHl OpraHM3Ma HE3aMEHHMbIE aMUHOKHCIOTHI (BaJMH,
JICHITMH, W30JICUIIMH, METUOHWH, TPEOHWH, METHOHWH, TpunTodaH, (eHUIATaHNH,
JIN3WH, TACTUWH, apTUTUHUH ) JOJHKHBI PUCYTCTBOBATH B OMPEACICHHON MPOTIOPIINH.
CuuTaror, 4TO IS B3POCIIOTO YEJI0BEKA ONTUMAILHBIM COJIEp’)KaHUeM Bl T. MUIIIEBOTO
Oenka SBISIETCS CIEAYIOIIEe KOJUYECTBO HE3aMEHUMBIX aMHUHOKHCIOT (B MT):
m3onennmua — 40, neiinmuaa — 70, au3uHa — 55, METHOHMHA ¢ IUCTHHOM —35,
dbeHmwIananiHa B cymMMe ¢ TUpo3uHoM — 60, Tpuntodana — 10, Tpeonnna —40,
BanuHa — 50. Jlake BpeMEHHOE OTCYTCTBHUE UM YMEHBIIICHHE KOJUYECTBA OJTHOM U3
HE3aMEHUMBIX aMUHOKUCIIOT OTPUIIATENIbHO CKa3bIBaeTCs Ha OEITKOBOMMETA00IM3ME
yesioBeka. Uem Oosibllie Macca 4elioBeKa M MEHbIIE €ro BO3pacT, TeM OoJblie Oenka
eMy HE0OXOuMO.

benku moctynaroT B opraHu3M 4eJoBeKa MPEUMYIIIECTBEHHO TIPU YIIOTpeOIeHUN
MsICa JKUBOTHBIX, IITUIIBI U PHIOBI, MOJIOYHBIX MPOIYKTOB, SHUII, COM, 6000B, TOpOXa,
XJIEOHBIX 371aKOB, OpexoB. YenoBek JoikeH noTpednars 1-1,5 rpamma Oenka B A€Hb
Ha 1 Kr Macchel Tena. bosnbiiie Bcero 6enka coepkuTcs B chipax (okoio 25%), B Topoxe
u ¢aconu (22-23%), B msce, ntuiie, peide (10 20%), B paznuuHbix Kpynax(ao 14%),
xJie0e 1 MakapoHHBIX u3aenusx (5-12%). B oBorax conepxxutcs e 6o1ee2% OeaKoB.
Haumenbiiiee conepxanue 0enka NpucyTcTByeT Bo GpyKTax u sirojax. PacturenbHbie
OelkM B CBOEM COCTaBe HE CoJiepKaT TOJHOTO KOMIUIEKCAa HE3aMEHHMBIX
aMUHOKHCIIOT, TUOO COJepKaT MX B HE3HAYMUTEIHLHOM KoimuecTBe. Tak, B Oeikax
NIICHUIBI, PXKH WM KyKypy3bl KOJMYECTBO JIM3WHA B JBa pa3a MEHBIIE
ONTHUMAJIBHOTO, HO JOCTaTOYHOE KOJIMYECTBO TpUINTO(hAHA, OTMEUACTCS JCPHUITUT
TPECOHWHA, W30JICWIIMHA © BaJdWHA. benku 0000BBIX JUMHUTHPOBAHBI  TIO
CepoCoepXKaIIUM HE3aMCHUMBIM aMHUHOKHUCIOTaM (METHOHWH W ITUCTEWH) W
Tpuntodany. PaznenbHoe UCMOMb30BaHUE TOJBKO O000B WM KYKYPY3bl HEM30EKHO
npuBeAeT K ACPUIMTY  COOTBETCTBYIOIIMX  aMHUHOKHCIOT.  HampoTus,
KOMOMHUPOBAHHOE HMCMOJB30BaHUE CMECH 0O000B U KYKYpPY3bl WJIM PHCa C COCBBIMU
000amu oOpasyeT OCIKOBYIO CMECh SKBHBAJICHTHYIO IO MHUTATEILHON IIEHHOCTH
oenkam MoJoka. ONTUMaIbHOE COOTHOIICHHE KUBOTHBIX M PACTUTEIHHBIX OCIIKOB B
MUILIEBOM pallMOHE B CPEIHEM JOJKHO COCTaBIATh 55:45. YacTh aMUHOKHUCIOT
CIIY’KUT UCTOYHUKOM DHEPTUU JJIsi OpraHu3Ma 4desioBeka. [Ipu 3ToM aMHHOKHUCIIOTHI
BHauaje JE3aMHHHUPYIOTCA, YTO COIPOBOXKIAETCS BBIICICHUEM aMMuaka |
oOpa3oBaHHEM KETOKHCIIOT. [locinenHre BCTYyMarOT B SHEPTCTHUCCKUI METa00IH3M H
MIOCJIE COOTBETCTBYIOIINX MPEBPAIICHUI pacnagaroTCs 10 BOJbBI U YIJIGKUCIIOTO Ta3a.
OO6e3BpexkuBaHUEe O00PA30BABIIETOCS B IPOIIECCE JHEPTreTUUECKOTro MeTadoJiM3Ma
OCJIKOB aMMHaKa OCYIIECTBIISAETCS B TICYCHH IMTyTEM ITPEBPAIICHHAS B MOUEBHHY.

B mumieBsIx mpoaykTax, 0COOCHHO >KMBOTHOTO TPOUCXOXKICHHUS, COIEPIHKATCS
TaK)Ke HyKJICMHOBBIC KUCIIOTHI. boJbIlle BCEro uX B MSICHBIX M PHIOHBIX CyONPOAYKTaX.

BaxxHelmmM KOMIOHEHTOM TIUIIM  SBISIOTCS TaKKe KUPBl  (JTUMUIBI),
MIPEICTABIISAIONINE COOOM CIOKHBIEC 3(UPBI TIUIEPUHA W BBICIINX HACBINICHHBIX H
HEHACHIIIICHHBIX )KHPHBIX KUCIO0T. HachIeHHBIC JKUPHBIC KUCIOTHI (TTaIbMUTHHOBAS,
CTCApPUHOBAsI M JIp.) HCIIOJB3YIOTCS OPTaHW3MOM B IIEJIOM KaK JHEPreTHYCCKHM
MaTepua. 3a CYeT UX OKUCIEHUs 00eCleYynBaeTCs OKOJIO MOJOBUHBI OTPEOHOCTH B
DHEPTUU B3POCITOTO YejoBeKa. [Ipu 3TOM TJIaBHYIO SHEPreTHYECKYIO POJIb HTPAIOT
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TPUTIIMLEPUABI (HEUTpaIbHbIE )KUPBI). JKUPBI CITyKaT pe3epBOM ITUTAHUS; Y B3POCIIOrO
YyesnoBeKa OHU cocTaBisatoT 10 10-20% maccsl Tena, MpeMMYIECTBEHHO PUCYTCTBYS
B [OJIKOKHOM KUPOBOU KJIETUATKE.

XKupbl BBIMONHAIOT TaKXe IJIACTHYECKYI0 M PETYIATOPHYIO (QYHKIMU
(IIMHHOLENIOYEYHBIE JKUPHBIE KHUCIOTHI, (HOChOIUIUIBI, XOJIECTEPUH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3alIUTHBIX 000JOYEK HEPBOB, COCYIOB, Pa3INYHbIX
OpPraHOB, BBIMOJHSIOT TEPMO3AMMUTHYIO (YHKIHUIO, CIyXaT T[EePEHOCYUKOM
xupopactBopumbix (A, E, K) BUTaMUHOB, SBISIOTCS NpEALIECTBEHHUKAMU
CTEPOUIHBIX TOPMOHOB, KETUYHBIX KHUCIOT U MPOCTarIaHInHOB. OCOOEHHO BaXKHBI JIS
CO3/IaHUs  IICJIOCTHOCTH  OWIMNUIHBIX  CTPYKTYp  KIJIETOYHBIX  MeMmOpaH
JUIMHHOLIETIOYEYHbIE HEHACHIIICHHBIE )KUPHbIE KUCIOTHI. VX 1ensT B 3aBUCUMOCTH OT
JIOKaJIU3aluy MEepBOM JBOMHOM CBA3M Ha Tpu rpymmsl (omera-3, omera-6, omera-9).
Omera-3 u -6 KUCIOTHI SIBISIOTCS MOJIMHEHACHIIIEHHBIMH, B TO BpEMS Kak oMera-9
MOHOHEHACBIIICHHbIE. YEI0BEK MOXKET CHUHTE3UpPOBaTh BCE HEOOXOAMMBIE AJI HETO
JUNHBI, KpoMe oMera-3 (O-JIMHOJEHOBas KHUCIIOTa, 3MKO3aleHTACHOBas KUCIIOTA,
JIOKO3areKCaeHOBasl KHUCJIOTa) M oMmera-6 (JuHoyeBas KHUCJIOTa, Y-JIMHOJIEHOBAs
KHCJIOTa, JUIOMO-Y-JIMHOJICHOBAsl KHCJIOTA, apaxUJOHOBAas KHCIIOTa, OJEUMHOBAs
KHCJIOTa, KaJI0JIEMHOBAs! KUCIIOTA) JITMHHOLENOYEYHBIX KUPHBIX KUCIIOT.

Kak mpocTeie, Tak U CIOXHBIE JUMUABI MOTYT CUHTE3UPOBATHCS B OpraHU3ME.
HckiroueHre  COCTAaBISAIOT TAaKUE HEHACBILIEHHBIE JKUPHBIE KHUCIOTBI, Kak
AIKO3aIEHTACHOBAs, I0KO3areKCacHoBasi, JINHOJIEBAs, JIMHOJIECHOBAs ¥ apaxuJ0HOBas,
KOTOpBIE JOJDKHBI IIOCTYIIaTh B OPraHHW3M 4YEJIOBEKAa C NHUIIEH B TOTOBOM BHJIE.
JluHoneBass KHCIIOTa B MPUCYTCTBUM THAMHUHA W TNHPUAOKCHHA CIOCOOHA
IpEeBpaIlaThCsl B apAaxXWIOHOBYKO KHCIIOTY. YKa3aHHbIE HE3aMEHHMMBIE >KHPHBIE
KUCJIOTBI  BXOIAT B cocTaB  (ochonunuaoB WM  CIy)XaT B KayecTBe
NPEAIIECTBEHHUKOB  (HampuMmep, apaxHuJIOHOBasi KHCJIOTa) MPOCTarJIaHIuHOB,
JEHKOTPUEHOB, TPOMOOKCAaHOB M NPOCTAUMKIMHOB. Ilpu oTcyTcTBUM WK
HEJJ0OCTATOYHOM IMOCTYIJIEHUH B OPTaHK3M HE3aMEHHUMBbIX JKUPHBIX KHCIIOT YUEJIOBEKa
OTMEUYaeTcd 3aJep’KKa pocTa, HapyuleHue (QYHKIUM TMOYEK, OTMEYaroTcs
MATOJIOTMYECKME U3MEHEHHUS B KOXKE, MOXET pa3BUThCs Oecruiogue. OCHOBHBIMU
MUIIEBBIMU UCTOYHUKAMHU >KUPOB JJI YEJIOBEKA SIBJIIOTCS: MOJIOKO, MSICO, SUYHBIN
KEJITOK, CBUHOE Cajo, KOMYEHOCTH, MSACO, pbl0a, OpexH, pacTUTEIbHBbIE Macia.
buonornueckas  LIEHHOCTb  JKUPOB  ONpeneNsieTcs  OOBIYHO  KOJIMYECTBOM
IPUCYTCTBYIOIIMX B HUX HE3aMEHHMBIX MKXUPHBIX KHCIOT W HX YCBOSIEMOCTBIO.
OnTuManabHBIM CUHUTAETCA CIEAYIOIIEE COOTHOLIEHUE XUPHBIX KHUCIOT B MHUILIEBOM
pallMoOHE: HACHIIICHHBIE >KUPHbIE KHUCIOTHI - 30%, MOHOHEHACHIIICHHBIC THIIA
0JIEMHOBON KHCIIOTHI - 60%, monmHeHacwleHable - 10%. D10 JocTHTraeTcss B TOM
clly4ae, €CJu COOTHOILIEHNE PACTUTENBHBIX U KUBOTHBIX KUPOB B PALlMOHE MMUTAHMS
cocTasisier 3:7.

JI71s1 HOpMaNbHOTO POCTa M Pa3BUTHUS PeOECHKY HEOOXOJUMBI TaKK€ BUTAMUHBI.
ButamuHbl - 3TO OpraHuyecKue COeAMHEHMS, COJIep KaIlMecs B MPOAYKTaX MUTAHUS B
OYEHb OIPAHMYEHHBIX KOJIMYECTBAX, HO UTPAIOIIME BAXXHYIO POJb B META0OIU3ME
O€NKOB, JKUPOB WU YIJVIEBOJAOB, B OCYIIECTBJIEHUU MHOTOYHMCIEHHBIX (YHKIIMI
OpraHusma, sl 00pa3oBaHus U OOHOBJIEHUS KJIETOK U TKaHeW uenoBeka. B Hacrosiee
BpeMsl M3BECTHBI 13 BUTaMUHOB: >xupopactBopumseie - A, D, E, K u
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BojiopacTBopuMbie — B, (tTmamun), B, (pubodnasun), B¢ (mupumoxcun), Bi»
(mmanokoOanamun), PP (HuManuH, BKIIOYAIOMIUA HHUKOTHHOBYIO KHUCJIOTY U
HukotuHamuna), C (ackopOuHOBas kuciorta), (omueBas xkuciaora (¢oanuH),
MaHTOTCHOBass Kuciora, OwotuH (BuTamuH H). Kaxnaeni ButamuH 00s1amaeT
onpeeeHHON (PYHKIIMEeH WM KOMIUIEKCOM HX. J[TUTeNhbHBI HETOCTaTOKBUTAMHHOB
COMPOBOXK/IAETCS CHUKEHUEM TPYAOCIOCOOHOCTH, YXYIIICHUEM 370pOBbS U B
TSDKEIIBIX CIy4YastX MOXKET MPUBOJUTH K CMEpPTU. UET0BEUECKUII OPTaHU3M MOXKET B
OTPAaHUYECHHBIX KOJIMYECTBAX CHUHTE3UPOBaTh BUTAMHUHBI. Tak, aMUHOKHCIIOTA
TpunToaH  crnocobHa  MpeoOpa3oBBHIBATHCS B~ HUKOTHHOBYIO  KHCIOTY,
yibTpaduoaeToBoe 00JIyYeHHE CIocoOCTBYeT 00pa3oBaHUIO B KOXKe BUTaMHuHA D,
NOTPEeOHOCTH B MUPHUIOKCHUHE BO3PACTAET C YBEIMUYCHUEM COJIepKaHUs Oelika B IMHUIIE.
Kuiieunsie 6akTepuu 4esnoBeKa B T€X WIJIM MHBIX KOJUYECTBAX MOTYT MPOU3BOIAUTH
ButamuHbl: K, OuoTHH, (OIMEBYIO KHUCIOTY, IMaHOKOOAJaMUH, THUPHUIOKCUH,
MaHTOTEHOBYIO KUCIJIOTY, puOo(dIaBuH.

PacueTsl MOKa3bpIBAIOT, YTO JaKe CaMblii cOATaHCUPOBAHHBIA U Pa3HOOOpa3HbII
palroH, COOTBETCTBYIOIIMM CPETHUM dHEpro3arpaTam, 1e(UIUTEH MO OOIBIIUHCTBY
sutaMuHoB Ha 20-30%'*. B npupome He CyIIecTBYeT NPOAYKTa, CIIOCOOHOTO
OJIHOBPEMEHHO COJIEp’KaTh BCE€ BHUTAMUHBI B HEOOXOIUMBIX KoJnuecTBax. Jms
o0OecrieueHusi oOpraHM3Ma BUTaMUHAMU CJIEAYET BKJIIOYATh B PAIllMOH BCE OCHOBHBIC
TPYIIbI MUIIEBBIX TPOIYKTOB (OBOIIU, PPYKTHI U COKH U3 HUX, 3€PHOBBIE MTPOAYKTHI,
MSICO, PbIOY M TITUILY, MOJIOYHBIE TTPOIYKTHI, ) KUPOCOACPIKAIINE TPOTYKThl MUTAHUA).
CoryiacHO COBpPEMEHHBIM JaHHBIM HauOoJee aKTyalbHOW MNpOoOJIEMOW BO MHOTHX
CTpaHax ABJSETCS JAePUUUT TUAMUHA, HUALMHA, puOOoQuaBuHa, (ONHEBOH WU
aCKOPOMHOBOM KUCIIOT.

3HauUTENbHOE OOJBITUHCTBO OMOJIOTMUECKH AKTUBHBIX COCAMHEHUH, KpaiHe
BAKHBIX JJISI )KM3HU YEJIOBEKA, HE CUHTE3UPYETCS B OPraHU3ME YEJIOBEKA, B CBS3U C
YeM OHH CTaJli OTHOCUTHCA K HE3aMEHUMbBIM (PaKTOpaM MUTAaHUSI. DTO UCTIOIb3YyEMbIE
B KAaueCTBE OCHOBHBIX TPyl (YHKIMOHAIBHBIX MPOJYKTOB BHUTAMHHBI,
antuokcuaantel, [IHXXK, MuHepanbHble  BEIIECTBA, IHIIECBHIC BOJIOKHA,
HE3aMEHHUMbIC AMUHOKUCIIOTHI M OJTUTOCaXapU/Ibl.

BurtamuHbsl — ocoOble OETKOBBIC BEIIECTBA, O0OECICUMBAIOIINE B OPraHU3ME
OMOXUMHUYECKUE TMPEBpAllCHUs, peakiuu, OOMEH BeleCTB, 0€3 Yero Ku3Hb
HEBO3MOXHa.

ButaMuHbl, CBA3aHHBIE C pPa3IMYHBIMH (PEpMEHTAMM, MPUHUMAIOT ydacTHE B
obecrieuennu opranusma sueprueii (B, B,, PP), OuocunTese u npeBparieHnu 6€IKOB
1 aMuHOKHCIOT (Bg, B12), reHeTnueckoro marepuania KJIeToK - HyKJI€UHOBBIX KUCJIOT
(ponmmeBast kucCiIOTa), KUPOB U CTEPOHUIHBIX TOPMOHOB (MAHTOTEHOBAsl KHUCJIOTA U
ouotuH). ButamuH A ywacTByeT B 0O€cCHeUYeHMHM 3pEHUs M HEOOXOAUM JUIs
dbopMUpOBaHUS CIM3UCTBIX IMOKPOBOB, JMHUAEPMHUCA, HUMMYHHOU cuctembl. bes
BUTaMHUHa [| HEBO3MOKHO BCAChIBaHHME KaJblMs U (DOPMUPOBAHUE CKeJeTa U 3y00B.
Butamun K ydactByeT B cBepThiBaHUM KpoBH. Camblii momysisipHbiii BuTamuH C
(ackopOuHOBasi ~ KMCJIOTAa) TMPUHUMAET yd4yacTUe B  0Opa3oBaHUM  OEJIKOB
COEIMHUTENLHOM TKAHU - KOJUIareHa U 3J1acTUHA, HEOOXOIMMBIX I (POPMUPOBAHUS

14 C60pHUK penentyp 60/ U KyJIHHAPHBIX U3AEIUH ISl OPraHU3ALMH FOPSYHX 3aBTPAKOB M 06e0B 00ydaromummcs 1 -
4-x Ki1accoB 001Ie00pazoBaTeNIbHBIX Opranu3amui, 136 c.
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COCYJIOB, Xpslleid, OCTOBOB KocTeil. Bmecte ¢ ButamuHoM E u [-xapoTuHOM Iipu
y4acTUM MHUKpodJeMeHTa ceiieHa BuTamMuH C oOecrieunBaeT (yHKIIMOHUPOBAHUE
AHTUOKCUJAHTHOM CHCTEMBI OpraHM3Ma, 3alUINAIOMIEH KJIETKH OT MHOBPEKIACHUS
MPOAYKTaMU OKHUCIICHHS.

UccnenoBanusiMu yctaHoByieHo, 4To oT 70 g0 100% HaceneHus HCHOBITHIBACT
HepoctaTok BuTamuHa C. Y 40-80% mroneit omrymaercs Aepuuut BUTaMuHoB By, By,
Bs, Bi2, domumeBoit kucinotel u P-kapotvHa. boiiee TOMOBWMHBI HAcEICHUS
Henonoiay4yaet ButaMuHsl A, 1, E, K.

Ot nedunmra BuramuaoB A, B, C ctpagator koxa, BOi0Ckl, HOI'TH. [Iprunna —
KOXKa BOJIOCHI W HOTTH HambOoOJee 9acTO CONMPHKACAIOTCS C BHEMTHUMHU (hakTopamu
Cpelbl U OKa3bIBAIOTCA HECHOCOOHBIMU TMPOTUBOCTOATh TOKCHYECKUM BEIIIECTBAM,
HaxoJsIIMMCS B BO3JlyXe U Boje. B pesynprare oTmMedaeTcs MOSIBICHUSI CYXOCTH U
HISTYIICHUST KOXH, TPEIIMHKA Ha Ty0ax, yrpeBasl Chillb; JIOMKOCTh M BBINAJCHUE
BOJIOC, MX HUCTOHYEHHWE M TOTYCKHEHHME I[B€Ta; JIOMKOCTh HOTTEW, yTpara HX
TJISTHIIEBOTO CJIOS.

3aMeTHO CKa3bIBAETCSl HEOCTATOK BUTAMUHOB M HA COCTOSIHME HEPBHOM CUCTEMBI
- TPOSIBIIAECTCS Pa3APAKUTEIBHOCTBIO, PACCTPOMCTBOM CHA, HEPBHBIMU CpbIBAMH,
COCTOSIHUEM IOJABJICHHOCTH.

Ot nedunmra cTpamaer W MbIIIEYHAs CUCTEMa - OBICTPO pPa3BUBACTCS
YTOMJISIEMOCTbD, BSJIOCTh U CIIA00CTbh.

Jledbuuut BUTAMUHOB CHOCOOCTBYET TIJIyOOKOMY HApYIICHHIO OOMEHHBIX
MpOIIECCOB, 3aMETHO BIMSIONIMX HAa UMMYHHYIO CHCTEMY, CHHKAIOIIHUX
COMPOTUBIISIEMOCTh OpTraHU3Ma K MPOCTYAHBIM U HH(GEKITMOHHBIM 3a00JI€BAHUSIM.

C oBomamMu 1 GpyKTaMu MOXKHO MOJy4UTh BUTaMuH C, (QONHEBYIO KUCIOTY U
B-xapotuH, octanbHbie 10 W3 13 Hambosiee BaXKHBIX BUTAMUHOB HaXOJSATCS B
JIOCTAaTOYHO KAJOPHUIHBIX TIPOJYKTaX - B MAcCe, pbiOe, siiax, Macie, xjeoe.

Crnenyromieil COCTaBISIIONIEH B IMEepeYHE HE3aMEHUMBIX (DaKTOPOB IMUTAHUS
SBJISIIOTCS. MUHEpaJIbHbIE BellecTBa. MuUHepalibHble BEIIECTBAa HEOOXOIUMBI st
HOPMAaJIbHOTO (DYHKIIMOHUPOBAHUSI UMMYHHON CUCTEMBI OPTaHU3MA.

[Tonyuaembie OpraHu3MOM Aake B HEOOIBIIIOM KOJIMUECTBE COCAMHEHUS Kee3a,
Maprasiia, cejieHa, KpeMHus, (bTopa U Ipyrue MUKPO- U MAKPOIJIEMEHTHI MPOHUKAIOT
yepe3 CTEHKH KPOBEHOCHBIX COCYJIOB B BHJI€ MOHHBIX COCIUHEHUN M OKa3bIBAIOT
MOIITHOE AHTHOKCHUJAHTHOE, aHTUTOKCUYECKOE BO3JeiicTBHE Ha opraHu3M. l[lon
JNEUCTBUEM MHOTMX MHKPO- M MAaKpODJIEMEHTHBIX COCAMHEHUNM YCHIMBACTCS
JIETOKCUKAIIMOHHAS (DYHKIIMS KOXKH, M TUM CaMbIM CHUMAaeTCIYpe3MepHas Harpys3ka
C TIOYEK, TICYECHHU.

MUKpO3JIEMEHTHI SBISIIOTCS KaTaTN3aTOPAMH MHOTHX OMOXMMHUYECKUX PEaKIIHA,
mpoXoAsmux B opranuzme. OHU TOJJEPKUBAIOT THAPOIICKTPOIUTHUSCKUI OanaHc
OpraHu3Ma, HOpMaJn3ysl KHUCIOTHO-IIEJIOYHOE PABHOBECHE B MKHUJKOCTHBIX Cpelax
OpraHu3Ma.

Kanb1uit - coctaBisieT 0CHOBY KOCTHOUM TkaHU. [loBbIlIaeT 3auTHBIC PYHKIIUH
OopraHu3Ma, CIocoOCTBYET BBIBEJICHUIO CTPOHIIMS W CBHMHIIA M3 KOCTEH, oOjagaeT
AHTHUCTPECCOBBIM, aHTHAJUIEPTUYECKUM JICHICTBUEM.
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dochop - 0OCHOBHAS YaCTh €r0 COCPEIOTOUYCHA B KOCTAX, 3yOHBIX TKAHAX, B KOXKE,
BakeH ans moanepxkanusi pH-Oamanca. @ocopy NpuHAANESKUT Beaylias poJib B
NEATEIBHOCTH LIEHTPAIIBHOW HEPBHOM CUCTEMBI.

MarHnuii - «aHTHCTPECCOBBIN MaTepra», aHTUOKCUIAHTHBIM MUHEPaJl, BXOAUT B
cocraB 6osee uem 200 pepmeHTOB, NpU ero ydactuu ocyuectisercs cunte3 JJHK,
PHK, a »T0 mnpo¢unaktuka HOBOOOpa3oBaHMii; yaydumiaeT OOMEH BEIIECTB B
COCYJIUCTOM CTEHKE, HOpPMaJIM3yeT apTepuanbHoe nasieHue. lIpum pocratounom
KOJIMYECTBE B OpPTaHM3ME MAarHUsl XOpOIIO YCBaWBaeTcs Kanblui, gochop, kamui,
Butamuubl rpynnsl B, C, E. Marauii BeIIoTHSET BaXXKHYIO (YHKIIMIO B TPO(UITIaKTHKE
3a00JIeBaHUH TIOYEK U cepAlla.

Kanmuit - «3HepreTnyeckuii MUHEpaAI», CTUMYJUPYIOIIUNA MEpenady HEpPBHBIX
UMITYJIbCOB, HEOOXOAUMBIX JJII HOPMAJIBHOTO COKpALEHUS MBIIIL, B TOM YHCIE U
MBIl CEpPALA, PEryJIHpPYET CEPACYHBIA PUTM, IOIAEPKUBAECT HOPMAJIBHYIO
(GYHKIUIO 10YE€K ¥ TOPMOHAJIbHBIN OaaHC HaAMOYEYHUKOB, OOMEH BEILIECTB B KOXKE.

CoenuHeHus Kajlns OKa3bIBAIOT 11eJIe0HOE (PU3UOJIOTHYECKOE BO3/IEHCTBHE HA BCE
OOMEHHBIE MPOLECChl B KIETKAX M TKaHSIX, CHOCOOCTBYIOT YCHJIEHHIO TKAHEBOI'O
JBIXaHHWs B MHUTOXOHJPUSAX KIeTOK. Kanuil sSBiIseTcs OCHOBHBIM 3HEPreTHYECKUM
MUHEPAJIOM JUIsl HOPMaJIbHOM padOThI MBIIII, B TOM YMCJIE U MBILILBI CEpALIA.

Hartpuii - perynupyer OCMOTHYECKOE IABICHHE B KIIETKE, ITOBBIIIAET TOHYC
COCYJIUCTOW CTEHKH. BBINMOIHSAET BaXXHYIO POJIb B MPOLECCE NETOKCUKALMU KOXKH,
OUYMLIEHUS TIOP, YCUIICHUS JbIXaTeIbHON (PYHKIIMU KOXKHU.

[{MHK - IBIISI€TCSI OCHOBHBIM MUHEPAJIOM IS CO3JAaHUSI AMUHOKHCIIOT, Y4aCTBYET
B IIOCTPOCHHHM BCEX KIJIETOK OpraHu3Ma, CIOCOOCTBYET MPOJIOHTMPOBAHHOMY
JICVUCTBHUIO MHCYJIMHA, YTO CHUYKAET IOBBILICHHBIM caxap KpoBU. Bmecte ¢ xpomom
noBbiIaeT 3((EKTUBHOCTh HMHCYJIMHA, CIOCOOCTBYET OTJIOKEHHMIO TJIMKOTE€HAa B
NEYEHU, YTO BAXKHO IPU CaxapHOM auadere. YCHIMBAET MPOTUBOBOCHIAIUTEIIbHbIE
(GYHKIIMM KpOBH, 00JIaZlaeT aHTHAJUIEPTUYECKUM JeiicTBMeM Ha koxy. llupoxo
IIPUMEHSIETCS B IEPMATOJIOTUHA U KOCMETHKE.

XKene3zo - aHTHAaHEMHYECKM MMHEpas, BXOJIUT B MOJIEKYJY I'€MOIJIO0OHHA,
Y4aCTBYET B OKCUT'€HALMH KJIETOK, YCBAMBAETCS OPraHU3MOM TOJBKO NPU HAIWYUU
ButamMuHOB C 1 E; mocTaTroyHOE KOJWYECTBO B OPTaHU3ME MPUIAET KOXKE PO3OBBIN
1BET (Mcue3aeT 0JICTHOCTh KOXKHBIX TTOKPOBOB).

Mapranen - «aHTHOKCHIAHTHBIM MHUHEpam», Yy4YacTBYE€T B CTUMYJISIUU
runoQu3apHO-HAMOYEYHUKOBOW CUCTEMbI, B CHHTE3€ (EPMEHTOB, YCHJIMBAET
MOTJIOIIEHHUE TJIOKO3bl KJeTKOoM, peryinupyerT (yHkuuun IHC, penpoayKTHBHBIX
opraHoB. Mousl Mn JIErKO NMPOHUKAKOT B KPOBb YEPE3 KOXKY, YCUIIMBAs MPOAYKIHIO
€CTECTBEHHBIX TOPMOHOB, UTO CIIOCOOCTBYET OMOJIOXKEHHUIO OPTaHNU3Ma, KOXKH.

KpemHuii - BBINOJHSET BaXHYIO poJiib B MNpPOPUIAKTUKE Pa3BUTHUSA
CKJIEPOTHUYECKUX TPOILIECCOB M 3a00JIEBaHMI OMOPHO-ABUTaTENIBHOIO ammapara,
yiydmaeT (QYyHKIUIO CTPYKTYPHBIX 3JIEMEHTOB KOXH, BOJIOC, HOTTEH, 3a/ep KUBast
IIPOLIECCHI YBSAAHUS KOXKH.

Menp - NOBBIIAET YMCTBEHHYIO aKTHBHOCTB, MBIIIEYHBI TOHYC, PETYJIHAPYET
NUTMEHTHBI OOMEH, TOBBIIIAET YCBOSIEMOCTb JKE€l€3a 3a CYET YJIy4IICHHs
KpOBOOOpAIIEHNUsT B CIOSIX KOXH, BOCCTaHaBIMBA€T HOPMAaJbHBIA IBET KOXHBIX
IIOKPOBOB.
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CeneH - CH)KaeT PUCK COCYIUCTBIX O0JIE3HEH, MOBBIIIAET COMPOTUBISIEMOCTD K
OHKOJIOTHYECKHUM 3a00JI€BaHUSM, YIIy4IIAaeT KPOBOCHAOKEHUE KOKHU.

Mon — BXOAMT B COCTaB TOPMOHA IIMTOBMIHON JKeNe3bl THPOKCHHA.
ObecreynBaeT yCTOMYMBOCTH OpPraHM3Ma K MOBPEKIAIOMIMM (akTopaM BHEUIHEH
Cpelbl, YBEIUYMBAET CIHOCOOHOCTh JIEHKOLMTOB pa3pyllaTh OOJE3HETBOPHBIE
MUKPOOPTraHU3MBbI, OINpPEAEIsieT BO MHOTOM YMCTBEHHBbIE CIIOCOOHOCTU. OJHUM U3
OCHOBHBIX MCTOYHUKOB 10J1a B IINTAHWUM SIBJISETCS NMULIEBAas MOAUpOBaHHAs CoJib. B
2019 r. Obula BHECEHa IONpaBKa B JECHCTBYIOLIUE CAaHUTApHbIE HOPMbI U IpaBUIIa,
ornpeaenuBUIasi 00A3aTeIbHOCTh UCIOIb30BaHUS B 00Pa30BaTEIbHBIX OpraHU3aLUsIX
IIpU TIPUTOTOBJICHUHM OJII07] HoaupoBaHHOW conu. McciaegoBaHus CBOMCTB Hojarta
KM B MMIIEBOM WOJWPOBAHHOW COJM TMOATBEPAWIIA €€ YCTOWYHMBOCTH MPH
KUISTYEHUH B HEUTPAJIbHOW M MOJKHUCIECHHOM Cpele B MOJENbHBIX ycioBusx (270
00pasIioB). CnemoBaTenbHO,  TEXHOJOTMYECKHE  KapThl, HUMEIOUIUMECS B
o0pa30oBaTeNbHBIX OpraHu3alusax I JeTed, He TpeOylT TEXHOJIOTHYECKON
KOPPEKTUPOBKM B LEISIX COXpaHEHUs HWoJa B TOTOBBIX OJojax. DTO IMO3BOJISET
caenatb BbIBOJ 00 oOXuaaemMoM mnpoduiaktuyeckoM 3¢d@exre mnepexoga Ha
HOIMPOBAaHHYIO COJb MPU MPUTOTOBIEHUWU OO B JETCKUX OPraHU30BaHHBIX
KOJUIEKTUBAX.

®top - noHbI PTOpa «3yOHON MUHEPAID», HO TAKXKE YCHJIMBAIOT IJIOTHOCTH BCETO
KOCTHOTO armapara. IoHbl onafaroT B OpraHu3M U YCUIMBAIOT BCAChIBAHUE KaJIbLUS.

XJA0puabl - UrparoT poJib PEryIsITOPOB BOJHO-COJIEBOTO OOMEHAa B KIETKE,
HOJIIEPKUBAsi HOPMAJIbHOE OCMOTHUYECKOE JaBJICHHUE; HEOOXOAUMBI JUIsl MPOLYKIIMH
JKEJIyJOYHOT'O COKA.

Cpenu Bcex HE3aMEHUMBIX (DaKTOPOB MUTAHUSI Hau0oJiee 3HAUMMBbIMHU SIBISIOTCS
nojiuHeHacblmeHHble kupHble  kuciaoTel  (ITHXK). Onu  oxasbiBaror
MOJIOKUTENbHOE JCHCTBUE HA JMIHUAHBIA CHEKTP, reMocTa3 U (puOpuHOINU3 KPOBH.
[THKK oyeHb 1a0uiabHBL, TO3TOMY HY>KHO YUUTHIBATh, UYTO YBEIMYECHHETIOCTYIUICHUS
B opranu3Mm [IHXKK nomxHO 0053aTeNbHO COMPOBOXKAATHCS JIOMOJHUTEIBHBIM
BBEJICHHMEM BHUTamMuHa E, T.K. akTUBalMs JUNHIHOTO OOMEHAa CONMPOBOMKIAETCS
WHTEHCU(UKAIMEH OKUCIUTENBbHBIX MPOIECCOB B MeMOpaHaxkieTok. [Ipu 3ToM Ha
kaxaeiii rpamMm [THXK numum B opranusm nomxeH noctynath 1,0 Mr ButamuHa E.
[THXK B opranmsme moJBepraroTCs OKHCJICHHIO 1O JIBYM IMyTsSM MeTafoym3ma —
UKJIOKCUT€HA3HOMY, B pe3ylbTaTeé KOTOPOro oOpa3yroTcs MpocCTarjiaHuHbl,
OPOCTAIlMKIMHBL M TPOMOOKCAHBI, M JIMIIOKCUT€HAa3HOMY C oOpa3oBaHHEM
neiikoTpueHoB. [IpoctarmanaumHbel  00Mamar0T  Ba3ocmacTHUYECKUM 3P GhEeKToM,
OKa3bpIBalOT HMMYHOJenpeccuBHoe JeiictBue. OHM HMHTHOUpPYIOT Makpodarmy,
MOJIABJISIIOT BHIOPOC aHTUTEHA HA MMOBEPXHOCTU Makpodara, pa3pbiBaloOT CBS3b MEKIY
MMMYHOKOMIIETEHTHBIMH KJIETKAMHU, TOPMO3ST CHUHTE3 AHTUTEN U JIUM(POKUHOB.
TpoMOOKcaHbl, BbI3bIBASI arperauyi M aAre3ur0 TPOMOOLUTOB, CHOCOOCTBYIOT
pa3BUTHIO TpomMOO3a W HIlIeMHYecKord Oone3Hn muokapna. I[IpocTanukiuHel —
BEILIECTBA,  XAPAKTEPU3YIOIIMECS  MOIIHBIM  AHTUAJTre3UOHHBIM  d(PPexTom.
JlefikoTprieHsl ~ 00JAAAIOT  MOIIHBIM  OPOHXOKOHCTPUKTOPHBIM  JE€HCTBUEM.
JIeWKOTpHEeHBbl aKTUBUPYIOT CHHTE3 MNPOCTATJIAHAWHOB WU MPOCTALMUKIMHOB. Takum
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obpazom, npoayktsl [THXKK B onTuManbHBIX yCIOBHAX MOANEPKUBAIOT FOMEOCTAa3
OopraHu3Ma.

B numieBbIx BellecTBaX OJHOBPEMEHHO MPUCYTCTBYIOT HE OJWH, HE JBa, a
JIECSITKU U COTHU MUKPOHYTPHUEHTOB, U JI€4eOHO-TTPO(PUIaKTUIECKIE CBOMCTBA MHIIU
ONPENEIAIOTCA OTHIOJb HE MPOCTO OuoJIorTHYecKUMHU dpdekTamu OTAEHbHBIX
MUKpPOHYTPHUEHTOB, a SIBJISAIOTCS PE3YJIBTaATOM KOMIUIEKCHOTO B3aUMOJECHCTBUS MEXKIY
HUMU.

ba3oBble (hr3nonornueckre GyHKIMN MUKPOHYTPUEHTOB: PETYIISALNS )KUPOBOTO,
YIJIEBOJHOTO, OEIKOBOrO M MHUHEPAIbHOIO OOMEHA; ONTUMHU3alUs aKTUBHOCTU
(EepMEHTHBIX CHCTEM; AaHTUOKCHAAHTHAas 3allMTa; OOECIEeUeHUe IMPOLECCOB
KJIETOYHOI'O JIBIXaHMS; MOAJEpPKAHUE BJIEKTPOJUTHOIrO OanaHca; MOAAepKaHUE
KHCJIOTHO-IIEJIOYHOTO  PAaBHOBECHSA; T'OPMOHONOJOOHOE JIEMCTBHE; PEryJISLUs
pPENpPOAYKTUBHOM (YHKIMHA W TPOLECCOB IMOPHUOTEHE3a; PEryssilus aKTUBHOCTU
MMMYHHOM  CHUCTEMBI; y4acTH€ B MpPOLECCaX KPOBETBOPEHUS;  PpEryJsilus
CBEPTHIBAEMOCTH KPOBH; PETYJIALMS BO30YIUMOCTH MUOKAPJA U COCYIUCTOIOTOHYCA;
peryisinus HEPBHOW JESTENBHOCTH; CTPYKTYpHOE M (DYHKIIMOHAJIBbHOE OOecleueHue
OMOPHO-JBUTATENILHOTO anmnapara; CHHTE3 COCIWHUTEIbHOM TKaHU; PpEryJIaLus
IPOLECCOB JIETOKCUKAMU M OuoTpaHchopMalud KCEHOOMOTHKOB; MOJJEpKaHHUE
€CTECTBEHHOU KUIIEYHOU MUKPOQIOPBHI.

B npupone He cymiecTByeT Kakoro-jin0o €IWHCTBEHHOIO TIJIaBHOTO MPOAYKTa
OUTaHUST WM MUIIEBOW CyOCTaHIMM, CIOCOOHBIX MOJIHOCTBIO YAOBJIETBOPUTH BCE
MEHIO CJIEyeT COOII0AATh CAENYIOIINE IPUHIIUIIbI:

1) KaJloOpuiHOCT,  MHUIIEBOTO  palMOHa  JOJDKHA  COOTBETCTBOBATH
DHEPreTUYECKUM 3aTparaMm opranusMma; 12-17% sHeprum ciegyer moyydyaTh 3a CYET
0enkoB, 25-35% — 3a cueT xkupoB U 50-55% — 3a cuer yrieBoaos;

2) cnefyeTr MpaBUIIbHO PaCHpeAeisTh KaJOPUHHOCTh palliOHA B TEUEHHUE THS —
3aBTpak -20-25%; 06ex 30-35%; nongauk 5-10%; yxuna 25-30%.

3) numa AO0KHA COJEpKaTh ONTHUMAJIBHBIE KOJIMYECTBAa OENKOB, >KUPOB H
YTJIEBOOB;

4) numeBoll pauMOH JODKEH o00ecreyuBaTh OpPraHu3M  HEOoOXOJUMBIM
KOJIMYECTBOM BOJIbl, BATAMHHOB, MUHEPAJIBHBIX COJIEH U COAEP/KATh BCE HE3AMEHUMBIE
AMUHOKHCJIOTBl W HEHACBIIEHHBIE JKUPHBIE KUCIOTH. He MeHee OIHOM TpeTw
CYTOYHOM TOTPEOHOCTH OCIKOB M KUPOB JOKHO O0ECIEeUMBATHCS MPOIYKTAMH
YKUBOTHOT'O MPOUCXOKICHUS;

5) HpOAyKThbI, MCHOJIb3yeMble B JETCKOM IMHUTAHUM HE JIOJDKHBI COJEPKaTh
yCWIIMTENEN BKYCa, MCKYCCTBEHHbBIE KPACUTENH, CTA0OMIN3aTOPbI, CTUMYJISITOPBIPOCTA.

[TumeBbie 100aBKU — CTPYKTYpHbIE KOMIIOHEHTHI MHILEBBIX MPOAYKTOB, HE
ynoTpeossieMble KaKk CaMOCTOSITENIbHBIN MUIIEBOW MPOAYKT WM KOMIIOHEHT MHIILH,
HO JT00aBiIsieMble Ha ATanax MpPOU3BOACTBA, XPAHEHUs, TPAHCIIOPTUPOBKHU MUIIIEBOTO
OPOAYKTa ISl YIY4YUIEHUS WM OOJEerdeHus MPOM3BOACTBEHHOTO Mpoliecca WU
OTJIEJBHBIX OlEepalui, yBEIMUEHHS CTOMKOCTH MPOAYKTA K PA3JIMYHBIM BHUAAM MOPYH,
COXpaHEHUs! CTPYKTYPbl M BHEIIHErO BHJA MPOAYKTA WJIA HAMEPEHHOIO U3MEHEHHUS
OpPraHOJIEITUYECKUX  CBOWCTB.  [lumieBbie  100aBKM  TMOApa3AensioTCS  Ha
perynupymomme BKyC MPOAYKTa (apoMaTu3aTopbl, BKYCOBbIE H00aBKH,
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MOCHAIIMBAIOIINE BEIIECTBA, KUCIOTHI U PETYJISTOPHI KUCIOTHOCTH); YIy4IlAIOIINe
BHCITHWN BUJ TPOAYKTa (KpAacHUTENH, CTaOUIIM3aTOPhl OKPACKH); PETYIHUPYIOIIHE
KOHCHUCTCHIIUIO # (HOpMUPYIOIIHUE TEKCTypy (3arycTurend, TeleoOpa3oBaTen,
CTaOMIIN3aTOPBI, SMYJIBTATOPHI); TTOBBIIMIAIOIINE COXPAHHOCTH MPOYKTOB MUTAHUS H
YBEIMYMBAIONINE CPOKH WX XpaHeHHUs (KoHcepBaHTHI). K muiieBbM mo0aBkam He
OTHOCAT COEJIMHEHHUS, TMOBBIMIAIONINE THUIIEBYI0 [EHHOCTh MPOIYKTOB MHUTaHUS,
HaIMpUMep, BUTAMUHBI, MUKPO3JIEMEHThI, aMUHOKHUCIOTHI. [Ilupokoe ucnosib3oBaHue
NUIIEBBIX JA00aBOK MPOU3BOAMUTENISIMH  MHUIIEBBIX MPOAYKTOB  OMPEIEISETCS
CTPEMJICHUEM - YBEIIMYUTh CPOK COXPAHECHMS KA4eCTBA MUIIEBBIX MPOIYKTOB, B TOM
YHCJIE CKOPOIMOPTSIIUXCS U OBICTPO YEPCTBEIOIIUX B YCIOBUAX HEOOXOIUMOCTH UX
NEepPeBO3KM Ha OOJBIIME PACCTOSIHUS; YJIOBJICTBOPUTH MOTPEOUTENS] BBHICOKUMH U
HACBIIIEHHBIMA BKYCOBBIMU KaueCTBaMHM MPOAYKTA CBSI3aHO C MCIOJIb30BaHUEM
apoMaTU3aTOpOB M KpacUTeleil; CO3JaHuE HOBBIX BHUJIOB MHUIIEBBIX MPOIYKTOB,
OTBEYAIOIIMX COBPEMEHHBIM TpPEeOOBAHUSIM HAyKU O TMUTAHUM (HU3KOKAJIOPUUHBIC
NPOAYKTBI, UMUTATOPhl MPOJYKTOB) - 3TO CBS3aHO C MCIOJIb30BAHUEM MHIIEBBIX
00aBOK, PErYJIUPYIOIIUX KOHCUCTCHITUIO MUIIEBBIX MPOIYKTOB.

EBpomneiickum CoBerom paszpaboraHa cuctema uUPpoBoi Koaudukanuu
MUILIEBBIX 100aBOK ¢ uTepoi «Ey». OHa BritoueHa B kojiekc BO3-OAO 15 nUieBbIx
NPOAYKTOB Kak MeXAyHapojaHas wudpoBas cucTeMa KOJU(PUKAIMKU MHUIIEBBIX
no0aBok. Kaxnoil u3 mNUIIEBBIX J00aBOK MNPUCBOEH LHU(PPOBOM Tpex- WIU
yeThIpex3HauHblii Homep. Homep Mapkupyercss B COYE€TaHMM C Ha3BaHUEM
(YHKIHMOHAJIBHOIO KJacca, OTPa)KaoIIEro TPYIIUPOBKY MHILEBBIX J00aBOK IO
TEXHOJIOTUYEeCKUM (yHKUMsAM (moaknaccam). Hamuuume B TNHIIEBOM MPOAYKTE
MUIIEBBIX T00AaBOK JODKHO OBITh YKa3aHO Ha MAapKUPOBOYHOM spibike. COTiiacHO
MPEMIOKEHHOW —cucTteMe 1U(poBOM  KOAM(PUKAMKA THUINEBBIX JT00aBOK, HX
KJaccu(ukaiys BeITISIUT cleayromuM oopasom (ocHoBHbIE Tpymmbl): E100-E199 —
kpacutenn; E200-E299 — xoncepBantsl; E300-E399 antnokcunanter; E400-E499 -
crabunuzatopsl KoHcucTeHIun; E450-E499 — smynbraropsr; ES00-E599 -perymnstopsr
KHUCJIOTHOCTH, pa3peixyinurenu; E600- E699 - ycunurenu Bkyca u apomara; E700-E899
— 3anacHble uHAeKChl; E900-E999 - rnaszupytoiire areHThl, yIydlIuTenu xjiaeoa.
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4.24. Tema Ne 4 «KpuTndecku 3HAa4YUMMble HYTPHUEHTHI B Pa3JIMYHbIX
rpynnax npoayKToB»
Heab: O3HAKOMUTBCS C BPEAHBIMU ISl 3A0POBbSI KOMIIOHEHTAMU MTUTAHUS IS

MOTHUBHUPOBAHHOTO COKPAILIEHUS UX KOJIMYECTBA B €KETHEBHOM yNOTPEOJICHHUU.

KoHTpoJibHBIE BONPOCHI:

. UTo moHUMAaETCs MOl KPUTUYECKU 3HAUMMBIMU TIPOTyKTaMu?

2. OCHOBHbBIE HCTOYHHMKH NOCTYIUJIEHUS! CKPBITOM COJIM B OPTaHU3M, KaKHe
3a00J1eBaHUSI MOTYT OBITh CIPOBOLIMPOBAHBI IMOBBIIIEHHBIM COACPKAHUEM
COJIM, IOTPEOIIAEMON ¢ TUIIEBBIMU NPOAYKTaMH U OJt01aMu?

3. OCHOBHbBIE UCTOYHHUKH MOCTYIUIEHUS! CKPBITOIO caxapa B OpraHu3M, KaKue
3a00JI€BaHUs MOTYT OBITH CIIPOBOLIMPOBAHBI MOBBILIEHHBIM COJIEP)KAHUEM
caxapa, HoTpedJIIeMOro ¢ MUIIEBBIMU IPOIYKTaMU U OJr01aMu?

4. OCHOBHBIE HCTOYHHUKH MOCTYIJIEHUSI B OPTaHU3M HACBIIIEHHBIX KUPOB U
TPaHCU30MEPOB JKUPHBIX KUCIIOT, KAaKHe 3a00J€BaHUs MOTYT OBITh
CIIPOBOLIMPOBAHBI MTOBBIIIEHHBIM COAEPKAHUEM HACBIIIEHHBIX )KUPOB U
TPAaHCU30MEPOB JKUPHBIX KHCIIOT, MOTPEOISAEMBIX C MUILIEBBIMU IPOIYKTAMU U
omonamu?

5. Kakue MeponpusiThsi MOTYT MOBIUATh HA CHUKEHUE B MEHIO COEPKaHUS
KPUTHYECKU 3HAYMMBIX HyTPUEHTOB?

[

CnpaBouHble MaTepPUAJIbI 110 TEMe:

['oBOpst O 3M0pPOBOM MHTAHWKM OOJIBIIIOE BHUMAHHUE YACISICTCS COKPAIICHHUIO
NOTpeOICHUS COJIM, caxapa, JKUPOB XUBOTHOTO MPOUCXOXKICHUS, B TOM YHCIIE
MIPOYKTOB UX cojeprkanuX. HyTprueHThI, OKa3bIBarOIINE HETaTHBHOE BO3/ICHCTBHE Ha
3I0POBBE M TPEOYIOIIHE periaMEHTAITUHU TIPEICIbHBIX 3HAUCHUH MOTyYNId Ha3BaHUE
KPUTUYECKU 3HAYUMBIX HYTpUEHTOB. [Ipu 3TOM HE0OX0AMMO YeTKO TOHUMATh KaKue
MIPOJIYTHI HECYT B C€0E CKPBITYIO yTPO3Y.

HapammBanue mpou3BOACTBAa NUIIEBBIX MPOIYKTOB Bce Oosiee riayOoKoi
nepepadoTKu, ObICTpas ypOaHU3aIHsI ¥ K3MEHEeHHE 00pa3a )KHU3HU MEHSIOT TCH/ICHIINH
B oOnactu muTaHus. J[OCTYITHOCTh U 1IEHOBAast TPUEMIIEMOCTb MTPOTYKTOB, MPOTIEIITIX
rIIyOOKYI0 TEXHOJOTHYECKYIO TepepaboTKy, MOBLIIAOTCsA. Bo Bcem Mupe HaceneHue
noTpeOIsieT Bce 00JIbIle BHICOKOKATOPUIHONM MUIY CO3HAYUTEIIBHBIM COJIEPKaHHEM
HACBIIICHHBIX JKUPOB, TPAHCKHUPOB, CaXapoB U COJIH.

Cob SBIISICTCS OCHOBHBIM MCTOYHUKOM HATPHS, TIPH 3TOM YCTAaHOBJICHA CBS3b
MEXIy IMOBBIIICHHBIM TTOTPEOJICHHEM HATPHS U TUTIEPTOHUECH, a TAKXKE YBEITHUYCHUEM
pHUCKa CEePACYHO-COCYAMCTHIX 3a00JeBaHNi M WHCYJIBTOB. OTHOBPEMEHHO, 10 MEpe
OTXO/Jla OT TPHUBBIYHBIX CXEM TMHTAHHS CHIDKACTCS TIOTPEOJIeHNE KITFOUEBBIX
COCTABJISIFOIIMX 3JI0POBOTO palioHa — (PYKTOB, OBOIIEH M MUIIEBHIX BOJIOKOH (B
YACTHOCTH, LIEJIbHBIX 3J1aKOB). @PYKTHI U OBOIIM COJIEPIKAT KATUM, CIIOCOOCTBYIOIIHIA
CHI)KEHHUIO KPOBSIHOTO JIaByieHHs. Poiib mepepaboTaHHBIX MHINEBHIX MPOIYKTOB KaK
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UCTOYHHUKA COJIM B palliOHE OOBSCHSAETCS TEM, YTO COJIEp>KaHUE COJIM B HUX OCOOCHHO
BBICOKO (B CJydae TOTOBBIX OJIOJ, MSICOMPOIYKTOB, TAKUX Kak OCKOH, BETUMHA U
CBIPOKOMYEHAs KoJji0aca, ChIPOB, COJIEHBIX CHEKOB, JIAIIU OBICTPOrO MPHUTrOTOBICHUS
U T.J.), @ TAKKE TEM, 9TO OHHU MOTPEOJSIOTCS 9acTO W B OONBIINX KOJIMYECTBaxX (B
ciiydae xJjieba u nepepabOTaHHbBIX 36pHOBBIX POAYKTOB). CoJlb TakkKe 100aBIsIeTCS B
MUY BO BpeMs MPUTOTOBJICHUS (B BUE CyXUX OyJTHOHOB) WIMYXKE Ha CTOJiE (B BUC
COYCOB U MUIIIEBOM comun). BMecTe ¢ TeM MHOTHE MPOU3BOAUTENIN MEHSIIOT PELENTYPY
CBOCH MPOAYKIIMU JI  COKpAalIECHUS COJEpXKaHUS COJM, M TMOTPEOUTENs M
pEKOMEeHTyeTcsl o0pallaTh BHUMaHUE Ha STUKETKU MPOJAYKTOB U BBIOUPATh MPOAYKTHI
C HU3KHUM COJIEpP>KaHUEM HATPHSI.

BO3 pexomenayeT B3pOCIbIM NOTPEOISATh MEHEE S T COJIU B JIEHD (4yTh MEHbIIIE
OJTHOM yaitHOM noxkH). /s nereit B Bozpacte oT AByX 10 15 ner BO3 pekomenayet
KOPPEKTUPOBATh PEKOMEHJOBAHHOE MAaKCUMAJIbHOE MOTPEOJIEHUE COJIA B CTOPOHY
YMEHBIIEHUSI UCXOJI U3 UX MOTPEOHOCTEN B SHEPTUM 1O CPABHEHHUIO C B3POCIBIMH,
YTO COOTBETCTBEHHO COCTABISAET 2,5-5 rp/CyTKH.

Crnenyer OTMETUTD, YTO HATPUM SBJISICTCS BAXKHEHIIIUM OHMOTEHHBIM DJIEMEHTOM,
HEOOXOAUMBIM JUISl TOJCPKAaHUS BOJHO-ILEJIOYHOTO OallaHca, Nepenadd HEPBHBIX
UMITYJIbCOB, HOPMAJIBHOTO  (DYHKIITMOHMPOBAHUS KIETOK. V30BITOK  HaTpHs
COMPOBOXK/IACTCS TTOBBIMICHUEM KPOBSHOTO JAaBJICHHS, MOBBIIICHHBIM HANPsHKCHHEM
B paloTe CepAEYHO-COCYIUCTOM CUCTEMBI, HAKOIJIEHUEM >KUJIKOCTH B OpraHu3Me,
HapylIeHueM 0OMEeHa BEIECTB, COMPOBOXKIAIOMIEr0ocs (POPMUPOBAHKEM U30BITOYHOM
Macchl Tea.

OCHOBHBIE HWCTOYHUKHM TMOTPEOJICHUS HATpUs B THUIIE ONPEICTSIOTCS
KyJIbTYPHBIMH OCOOCHHOCTSIMU M KYJIMHApPHBIMU TIPEIIIOYTCHUSIMU HACEICHUS.
HaTtpuii B 3HAQUUTENBHBIX KOJUYECTBAX COJIEPKUTCS B MPOAYKTaX MOBCEIHEBHOTO
ynoTpeOJIeHHs - B MOJIOKE, Msce, XJIeOOOYIOUHBIX H3ICTUIX, MSCOIPOIYKTaX,
CHEKOBOM MPOAYKIIMH, & TAKKE BO BKYCOBBIX J0OAaBKax K IMUIIE (COYCHI, PUIIPABHI).
Harpuit cogepkutcs Takke B rilyramMaTe HaTpusi, KOTOPBIM IIMPOKO UCIOJIb3YETCS B
KaueCTBE MUIIEBOM T00aBKM BO MHOTUX PETHMOHAX MUPA.

Jlist perieHust T7I00aNbHOM 3aja4M 110 CHHXKEHHUIO 3a00JIEBAEMOCTH HACENIEHUs
OXHMpeHueM, OOJe3HAMH CHUCTEMbl KpPOBOOOpAILlEHHS, HapsAy C MOpOYUMHU
MEpONPUATUAMHU OOJIbLIIOE 3HAUYEHHWE MMEET COKpauleHue noTpedneHus conu. Jlus
peanu3aluuyd 3TOW 3aJayd Ha NOMYJISIUOHHOM YpOBHE HEOOXOAMMO NPOBEICHUE
IJIAHOMEPHON paboThI MO MEPECMOTPY TEXHOJOTMYECKUX KapT M COKpAIIeHUEM B
TEXHOJIOTHH IMPUTOTOBJICHUS OJIFO/ COJIH, IIOBBIIIICHUE B CTPYKTYPE MUTAHUS (DPYKTOB
U OBOLIEH, MUPOKOoe WH(MOOPMUPOBAHHME HACEJIEHUS O JaHHOW mpoliemMe U ee
npuurHax. B JoMamHMX yCIOBHSX I€€CO00pa3HO TOCTEIEHHO COKpaIaTh
KOJIMYECTBO BHOCUMOW B OJIO7]a MpU MPUTOTOBJICHUH COJHU, YOpaTh ¢ OOEACHHOTO
CTOJIa COJIOHKY, Tpu (HOPMUPOBAHHH MEHIO OTJaBaTh MPUOPUTET C HUZKUM
conmepxanremM Hatpus. Cieayer OTMETUTh, YTO BKYCOBBIE PEIENTOPHI YelOBEeKa K
MOHIKEHHOMY MOTPEOJICHUIO COJIA aIaITUPYIOTCS TIOCTENEHHO, TPUOTKPhIBas OoJee
IIMPOKUH AUAIA30H BKYCOB.

WTak, OCHOBHBIMU UCTOYHUKAMU MOCTYIUICHUS HATpusl (MOBApEHHOW COJIM) B
OpraHu3M YeJIOBEKa SBIISIIOTCA XJ1e0 U XJIeOHbIe MPOAYKThI, KOJIOACHbIE U3/IETUs U
MSICHbIE KOHCEPBBI, ChIpbl, KOHCEPBUPOBAHHBIE OBOIIM U COJICHbS, COJIEHAs U
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KOIMYeHas ppIOHas MPOAYKIIHA, a TAKXKE MPOAYKTHI ObIcTporo nutanus (pact-pyn) u
pa3nuyHble KOMOMHHUPOBAHHBIE MPOAYKTHI (COyChl, KeTuynsl U ap.). Conepxanue
HATpUs B XJIEOOOYIOUHBIX M3AEHHUIX Kojeomercs ot 246 mo 499 mr/100 r. MscHbie
koHcepBbl coaepxar ot 400 mr mo .800 mr/100r (mns GompmmHCTBA - 0KOJIO 600
Mr/T), BapeHble kosdacHble w3aenus ot 800 mgo 1000 wmr/100r, BapeHO-
ceipokornuenbie 1500- 2000 mr/100 r. OBoIIHBIE KOHCEPBBI U COJIEHBS COJAEPKAT OT
600 mo 1100 mr/100 r narpusa. CopepkaHue HaTpus B PBIOHBIX KOHCEpBax
coctasisieT 540-700 mr/100 r, B kormueHoi pride - 10 1000 mr, a B cosieHoit - 6oee
4900 mr/100 r. B mopiiun HEKOTOPBIX MPOIYKTOB (hacT-dhyaa MOKET COACPIKATHCS J10
1000 mr Hatpust Ha 100 rp. npoaykra.
dusnonorudeckas norpeoHocTs At aereit — ot 200 go 1 300 mr/cyT.
OCHOBHBIMH HWCTOYHHMKAMHU JTOOABJIICHHBIX CaxXxapoB SBISIIOTCS MYYHBIC
KOHJIUTEPCKUE U3JACNUS, TOPTHI U MUPOXKHBIC, KOH(DETHI, CIATKUE KUCIOMOJIOYHBIE
MPOJYKTHI U TBOPOXKHBIC M3MIEIHs, ClIaJKUEe 0€3aIKOTOJIbHBIC HAMUTKU, HEKTAPhl U
cokocoJiepkamue HanmuTku. [lox m1oOaBiIeHHBIM caxapoM clieAyeT MOHUMATh BCE
BUJIbI MPOCTHIX YIJIEBOJOB (caxapo3a, TIoK030(PYKTO3HBIM CUPOM, KpaxMajabHas
MaTOKa, M/ U JIp.), BHOCUMBIE B MUIIEBOU MPOAYKT ISl IPUJIAHUS CIAJKOTO BKYyCa.
B cootBetrcTBUM ¢ aelictByronmuMu 'OCTaMu B cocTaBe NMEYEHbSI MOXKET
conepxkatbest ot 20 1o 45 /100 r caxapa, B koHpeTax 65-75 1/100 r, B TUPOKHBIX U
toptax ot 30 1o 65 r/100 r. KuciomonouHble NpoAyKThI, TAKUE KAK CHIPKH
TBOPOJKHBIE TJIa3upoBaHHble conepxat 22- 30 r/100 r caxapa, HorypTsl (PpyKTOBBIE
ot 6 10 14 /100 T, oryptsl nutheBbie 7-15 1/100 r. CyliecTBeHHBIN BKJIA] B
NoTpeOIeHne caxapa BHOCIT O€3aJIKOroJIbHbIE HAMHWTKH, KOTOphIE coaepxar 5-12
r/100 r caxapa, a Tak:ke COKOBas MPOAYKIUS U HEKTaphl - oT 10 10 35 /100 r.
Ynorpebnenue caxapa (B 4YHCTOM BUJIE U B COCTAaBE MPOAYKTOB U OJIIONI) B
koiuuecTBax Oosiee 40 T/CYTKM CYIIECTBEHHO TMOBBIMIAET PUCKU (HOPMHUPOBAHUS
n30BITOYHOM Macchl Tenma, OoJe3Held CHCTeMbl KPOBOOOpAIEHUs, HAPYIICHHUM
BOCIIPUUMYHMBOCTH K MHCYJIHMHY W JIENTUHY, YXYIILICHUS NaMaTH, kapuecy. BO3
PEKOMEHIyeT OTpaHnYUTh oTpedsieHne caxapa B 20 r/cyT (2 CTOIOBBIC JIOXKKH).
[IpoGnema kapueca XOpOIIO 3HAKOMa BCEM, HAUMHAs YXE€ C JIETCKOro
Bo3pacta. M3BecTHO, 4YTO OakTepuu pOTOBOM TMOJIOCTU MHUTAKOTCS MPOCTHIMU
caxapamu. B pe3synpTaTe UWX OKM3HEAEATENBHOCTH O0pa3yeTrcs KHCIOTa,
paspyluiaroniasi 3yOHy10 3Malib, a 3aT€M U JIEHTUH, POopMUpYyeTCs KapruO3Hast OJIOCTb.
['opmon  senTuH  HeceT MWHGOPMAIMIO B MO3TOBYIO TKaHb 00
YAOBJIETBOPEHHOCTH CBHEJCHHOW MHUIIEH W BbI3BIBAET B OpPraHU3ME YYBCTBO
HachbleHns. DpykTo3a OpensiTCTBYET IMOMNAJaHUI0 JENTHHA B MO3T M CO3AacT
MCKYCCTBEHHOE YYBCTBO T0JI0J1a. Y JIOJAEH C PE3UCTEHTHOCTHIO K JIENTHHY MO3I HE
MOJIYy4YaeT HY’KHOT'O CUTHAJIA, IO3TOMY UM CIIOKHEE KOHTPOJIUPOBATh CBOM alleTuT.
HccnenoBanuss Ha KpbIcax TOKa3ald, YTO Yy KUBOTHBIX, KOTOPBIE YIOTPEOISIOT
bpykTo3y, BbIpabaTbiBaeTCs OoJibllle JIEITHHA, 4YeM OObIYHO. B pesynbrare,
YyBCTBUTEJIBHOCTh OpraHW3Ma K HEMY CHWKAETCS, YKUBOTHBIC TOCTOSHHO XOTST
ectb. Korga gpykro3y youpaiu u3 paiyioHa KpbiC, ypOBEHb JENTHHA BO3BpaIlaics
B HOpPMY, alllIETUT CTAOUIIM3UPOBAJICS.
VYuensle n3 HoBoil 3emaHauy mocTapajuch HAWTU CBA3b MEXIY JMIIHUM
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BECOM y MY)KUMH M HX BO3pPacTOM, OOIEH KaJOpPHUHHOCTHIO MHUTAHMS, CaXapoMm,
ynoTpeOJaeHreM ankoroisi, KypeHueMm. Camas cuibHas CBSA3b MPOCIEKUBAIACDH
MEK]ly HaOOpOM Beca U yIoTpeOJIeHUEM caxapa.

AMEpUKaHCKHE YYEHBIE MPOBEIM M3YYWIM PE3UCTEHTHOCTh K HHCYJIUHY Yy
KpBIC, JaBasi UM IHIILY C BHICOKUM COJIEp>KaHUEM caxapa, B pe3yJibTaTe CyIeCTBEHHO
CHUKAJIaCh YyBCTBUTEIBHOCTD K JICNITUHY U UHCYJIUHY.

W3numHee exeaHEBHOE YIOTpeOJeHue caxapa CYIIECTBEHHO MOBBIIIAET
pucku  (opMHUpOBaHMS ~ caxapHOro jauabera, 4dYTO OBUIO  MOATBEPXKICHO
NOMYJISIUMOHHBIM HCCIIEOBAaHUEM (B MCCIIEIOBAHUN NIPUHUMAIH ydacTtue Ooisee 51
TBICSAYU 4edl.), mpojospkaBmuMest ¢ 1991 mo 1999 rr. beuto nokazaHo, 4To y JtoAeH,
KOTOpBI€ PETrYJSIPHO YHOTPEOISIOT MOACIANICHHBIE HAMUTKU (JTMMOHAJ, CIaIKUN
Yail, SHEPreTHKH, CIaAKUuN Kode) puck hopMupoBanusa auadeta ObLT BBIIIE, YEM B
KOHTPOJIBHOM rpynie B 4,8 pa3za, I€4EHOYHON HENOCTAaTOYHOCTH — B 3,4 pa3za.Taxxe
B UCCJIEIOBAaHUM OBbUIO MOKA3aHO, YTO €CJIM YEJIOBEK €KEIHEBHO BBINMBAET CTAKaH
CJIaJIKOTO JIMMOHAJa, OH B CpEJHEM NpUOaBISIET B IOJ, TOJIbKO B CBSI3U C 3TUM
¢dakTopoM OKoJO 6 NUIIHMX Kr. Emie ogHuMM U3 HEOJaronmpusTHBIX MOCIEACTBHUM
€KETHEBHOTO  M30BITOYHOTO  yHOTpPEOJEHUs caxapa SBISETCS HETaTUBHOE
BO3JICHICTBHE IOBBILIEHHOIO COJEP)KaHUS caxapa B KPOBH Ha THIIOKAMIL, YTO
CONPOBOXKJIAETCS  CHW)KCHMEM  KOTHUTHBHBIX BO3MOJKHOCTEH oOpraHmsma -
YXYALIAeTCs MaMsTh, Pa3BUBAETCS SMOLMOHAIbHAS TYIOCTb.

Jist perienust rno0anbHOM 3aJa4M 110 COKPALIEHUIO KOJIMYECTBANOTPEOIIEMOTO
caxapa HeoOXoauMa peaan3anusi KOMIUIEKCa Mep O MOBBIIIEHNUI0 OCBEIOMICHHOCTH
JeTe UM WX poauTeNied O BIMAHHUM caxapa Ha 3/0pOBbE, B T.4. O OBICTPBIX U
OTCpPOYEHHBIX 3(]PeKTax; MepecMOTp TEXHOJIOTMUECKUX KapT U COKpalleHHE B
TEXHOJOTMHM TPUTOTOBJICHUs OJII0J caxapa, MOCTENEHHOE HMCKIIOUEHUE U3 paloHa
NUTaHUSI LIKOJIbHUKOB KOHAMTEPCKUX H3JENMA U 3aMellleHne HuX (QpyKTaMu H
HOrypTamu, MOMYJIIpU3alis HCIIOJIb30BaHNS HEKAJOPUMHBIX CaxapO3aMEHUTENIEH.

OCHOBHBIMM HMCTOYHHUKAMHU JKUPA, HACBIIICHHBIX >KUPHBIX KHUCIOT H
TPAHCU30MEPOB  KUPHBIX KHUCIOT SIBJISIIOTCA MPOAYKTBI, IPOU3BEIAEHHBIE C
MCIIOJIb30BAHUEM MSICHOTO M MOJIOYHOTO ChIPhS, KOHAUTEPCKUE H3ENHS, HEKOTOPhIE
BU/JIbI MAacCJIOKUPOBOM MPOIYKIUU U COYCHI.

MsicHblE NpPOAYKTHI, TAKHME KaK KOJIOAchl, COCHCKM M CapIEIbKH, MSCHBIE
JIEUKATEChl, TOTOBBIE KYyJIWHApPHbIE U3JEAUs, Moay(haOpuKaTel U KOHCEPBHI,
MO3UIMOHUPYIOTCSA KaK UCTOYHUK MOJHOIIEHHOTO OeliKa C BBICOKOI YCBOSIEMOCTBIO U
OMOJIOrMUYECKOH LIEHHOCTbIO, B TOXKE BPEMS OHU SIBJISIFOTCSI OCHOBHBIMU MCTOYHHKAMU
xupa. Comeprkanne Oenka B BapeHbBIX Koibacax, COCUCKAX UcapebKax Kojaediercs
ot 8% 1o 13%, Toraa kak xwupa ot 15% no 38%, nmpu 3TOM COOTHOIIIEHHE OEIOK/SKUP
cocraisier ot 1:1,15 mo 1:4,75. B rpymnme NomayKOIMUYEHBIX, BADEHO-KOIMYEHBIX U
CBIDOKOITYEHBIX KOJI0AC M JENMKATECHBIX MSCHBIX THPOAYKTOB COOTHOILIEHUE
OenoK/KUp yalle BO3pacTaeT B CTOPOHY npeoOnananus xupa.CoaepikaHue xupa B
MSICOPACTUTENIbHBIX KOHCEpPBAX, BBIMYCKAEMBIX MO HAIMOHAIBHOMY CTaHIAPTY,
koaeoiercs oT 8% 10 35,0% ¥ 3aBHCHUT OT BUJIa U COOTHOIICHUN MCIOJIBL30BAHHOTIO
ceipbs. [Ipu 3TOM Ta ke NMpoAYKIMS, HO IPOU3BOAUMAS IO TEXHUYECKUM YCIOBUSIM
NPEANPUATUNA, MOKET COJIEPKATh
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3HAYUTENBHO OOJIBIIEE KOJTMYECTBO KHUPA. B KOHAUTEPCKUX U3IENIUIX B3aBUCHUMOCTH
OT COCTaBa KOMIIOHEHTOB cojiepxaHue xupa aocturaet 30%. B rotoBeix coycax u
MaifoHe3ax CoJiepKaHuEe Kupa MOXKeT aocturatb 65%. CoaepkaHue HACHIIEHHBIX
YKUPHBIX KUCIOT B MACHBIX NPOAYyKTax Kojeosercs ot 3,3% a0 11,6% B 3aBucumocTu
OT COZIEPKaHUs KUPa U BUAA UCIOJIb3YEMOTO ChIPhS,IIPU 3TOM Y CYIIIECTBEHHOU JTOJIH
aCCOPTUMEHTA KOJIOACHBIX M3JIENUH OHO COCTaBISIET B cpeaHeM 5-6%. B monouynoi
npoaykiuu npu ypoBHe xupa 10 10% Ttakxke conmepxkurcs 5-6% HACBIIIEHHBIX
KUPHBIX KUCIOT.

N30b1TOuHOE TIOTpEOICHNE KUPHOW THUIMM TaKK€ BO MHOTOM OIPEIEIsIeT
pucku (GopMUpOBaHHS TIOBBIIICHHONW MAacChl Tena, 3a00JI€BaHUN CHUCTEMBI
KpOBOOOpaIeHus: (aTepockiiepo3a), HaPYIICHUIO >XUPOBOrO OOMEHa, (yHKIIMH
MEYCHH.

OTnenpHO clenyeT OCTAaHOBUTBHCS HA TPAaHCU30MEPAX IKUPHBIX KHUCIOT
o0pa3yIomuxcsi MpU TUIPOTEHE3ANH KUJAKUX PACTUTENbHBIX Macel. MMeHHo
TPAHCHU30MEPHI, OKA3bIBAIOT CYHIECTBEHHOE BIMSAHUE HA PUCKU Pa3BUTHUS CEPJIEUYHO-
cocyaucThix 3aboneBanuid. [loaToMy UX copepkaHue B MACIOKUPOBOM MPOAYKIIUU
ABJIIETCS TIOKa3aTesieM 0€30MacHOCTU M CTPOTo perjJaMeHTupyercsa. B cooTBeTcTBUU
c nevctByronuMu TpedoBanusimu TP TC 024/2011 «TexHudeckuil periiaMmeHT Ha
MacJIOKUPOBYIO MPOAYKIIUIO» COACPKAHUE TPAHCU30MEPOB IKUPHBIX KHUCIOT B
MacJIOKUPOBOU MPOAYKIIUH HE TOHKHO NPEBHIIATH 2%.

Cozpatenem MeTolia THAPOreHU3auu (MIPUCOSTUHEHHST BOJIOPOia K ABOMHOM
CBsI3M) cuuTatoT ¢paniry3ckoro xumuka [lons Cabarbe. B utone 1897 rona on cuenan
OTKPBITHE, 3aJI0KUBIIEE OCHOBBI NPEBpAIIEHUS PACTUTEIBHOTO Macja B TBEPIYIO
cyocranmuio, B 1912 romy moayuun 3a 3to HoOemeBckyro mnpemuro. CabaTbe
OOHAPY>KUJI, YTO MEJIKME YACTHUIIBI HUKETIS CITY>KaT XOPOIIUM KaTaIH3aTOPOM PEaKIINH
ra3oo0pa3HOro BOJOpPOAA C OSTUIICHOM, MPOCTEHIINM YIJIEBOJIOPOJOM C JIBOMHOMN
CBs3b10. HO BCKOpE BBISICHUIIOCH, YTO TaKWM K€ CIIOCOOOM MOXKHO MPHUCOEIUHSTH
BOJIOPOJ U K JIPYTMM BEILIECTBAM C JIBOMHOM CBs3bt0. B 1901 romy Hemenkuii Xumuk
Bunbrensm Hopman npuMeHUIT 3TOT METO JIJ1s TepepabOTKU KUJIKUX PACTUTEIBHBIX
Macen B TBepable kupbl, a B 1902 rogy monmyumn Ha Hero mnareHT. [Iponecc
TUApPOreHr3anuu (TUIPUPOBAHUE) MPOUCXOIUT MPHU MPOMYCKaAaHWU BOJOPOJA MO
JIaBJICHHEM 4Yepe3 Macjlo, HarpeToe /10 BhICOKOM Temmeparyphl (okojo 200 rpagycos
Henbcust). Ilpu 5TOM dYacTh HEHACHIIICHHBIX )KUPHBIX KHUCIOT MpeBpallacTcs B
HACBIIIECHHBIE.

N3HayanbHO THAPOTEHU3MPOBAHHOE MACIIO HE CUYUTAJIOCh BPEAHBIM M JIaXKe
PEKOMEHA0BAIOCH KaK 3JJ0pOBasi allbTe€pHATHUBA )KUBOTHOMY kUpy. HUKOro He cMyTun
TOT (paKT, YTO MPU YACTUYHON TUAPOTCHU3ANUU H3MEHSETCS MPOCTPAHCTBEHHAsS
CTPYKTYpa MOJIEKYJI: 3HAaUYUTENIbHASI YaCTh HEHACHIIIEHHBIX KUPHBIX KUCHOT (110 60%)
nepexoauT u3 nuc-popmel B TpaHc-popmy. C TOUYKH 3peHHUS] MPOU3BOAMTENCH
MaprapyHOB HAaKOIUIEHUE TPAHC-U30MEPOB BIMUSJIO Ha CBOMCTBA XKHUpa TOJBKO
MOJIOKUTENIBHO, TTOCKOJBKY MPUBOJUIIO K TOBBLIINICHUIO TeMIEpaTyphl IUIABJICHUS U
TBEPAOCTU. [ MIPOTEHN3UPOBAHHBIC MAcCJia MU MaprapyuHbl HA UX OCHOBE OBLITH JICIIICBIIC
CIIMBOYHOTO Macja, JOJbIIE XPaHUIUCh (Jaxke O€3 OXJIaXKIEHUs) W IO3BOJISIU
MHOTOpPa30BOE UCTIOIB30BaHUE NPH kKapke. UMEHHO ruIporeHu3upOBaHHbIN KU CTall
OCHOBOM uHaycTpuu "dact-pya" u npurarenem ee
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OypHoro pa3sutus. B 1993 rony B xxypnaiie "JlaHueT" BbIIUIAa CTAaThs, aBTOP KOTOPOIA
Yonrep Bunner yTBepkiai, 4To NOTPeOICHUE TPAHC-KUPOB MPUBOIUT K MTOBBIIIIEHUIO
pPHUCKa CepIIeYHO-COCYIUCThIX 3a0o0sieBanuil. [TpuunHa, 10 MHEHUIO aBTOpa, COCTOSIIA
B TOM, UYTO TPAHC-)KUPBI BBI3BIBAIOT W3MEHEHHUE COOTHOIICHUS JIMIONPOTEUHOB
BBICOKOM M HU3KOH IJIOTHOCTH B CTOPOHY YBEJIMYEHUS MEPBBIX. ITO B CBOIO OYEPE]Ib
aBIeTCs (DaKTOPOM, MIPEAPACIIONATAIONIUM K aTepockiiepo3y. CBOM MPeanonoKeHus
Buner noarBepaun dakramu, NoJCYUTaB MOTPEOJIECHUE TPAHC- )KUPOB B paliioHe 85
TBICSTY 37JOPOBBIX KEHIINH, a 3aTEM B T€YEHUE BOCBMU JIET PETUCTPUPOBAIL CPEAN HUX
3200J1€BaEMOCTh U CMEPTHOCTh OT CepCUHbIX 3a00eBanuii. KonnuectBo nHGapKTOB,
CllydyaeB BHE3allHOM CMEPTH OT CEpACYHOTO TMPHUCTYNa U  BBIPAXKEHHOCTD
aTepoCKIIepo3a OKAa3aIUCh CYIIECTBEHHO OOJIbIIE CPEId TeX, KTO BCE 3TU BOCEMb JIET
€JI MHOTO MaprapuHoB. Takum oOpa3oM, UCCIEIOBAHMS MOKA3ald, YTO TPAHC-KUPbI
BEIyT ce0sl MHAYe, YeM LIMC-KUPBI, HE TOJBKO Ha CKOBOPOJKE, HO U B OpPraHHU3ME.
Hanpumep, okazasimch B coctaBe (Hoc(oaumuIoB KIETOUYHBIX MEMOpaH, OHU BIIUSIIOT
Ha paboTy OENKOBBIX MOJIEKYJ, MPOHU3BIBAIONIMX MEMOpPAHbI, TaK HA3bIBAEMBIX
TpaHCMEMOpPaHHBIX OEJIKOB. A 3TO B CBOIO Ouepe/b HapyllaeT nepeady CUTHAJIOB,
HaIpuMep, MPU B3aUMOJICUCTBUM TOPMOHOB € PELENTOPAMHU, MTOCKOJIBKY PELETOPbI
KaK pa3 ABISIOTCS TpaHCMEMOpaHHbIMU Oenikamu. CTpagaeT TpaHCIOPT BELIECTB, BEb
OeNKOBbIE KaHaJbl JUIsl TIEPEHOCAa MOJEKYJ 4Yepe3 MeMOpaHy TakkKe OTHOCSATCA K
TpaHCMeMOpaHHbIM OenkaMm. Tak kKak GocoTUnubl SBISIOTCS €IIE U ChIPhEeM IS
CUHTE3a MOJIEKYJl UMMYHHOW CHCTEMBI, HAJIUYUE B HHUX JKUPHBIX KUCIOT B TpPaHC-
KoH(OpMaIruu TPUBOAUT K HAPYUICHHUIO OMOXMMHUHU BOCIHAIUTEIBHBIX IPOIIECCOB.
[IoMUMO TIOBBIIIEHUSI pPHUCKAa PAa3BUTHS  aTEPOCKIEpO3a U  COMYTCTBYIOIIMX
3a00JieBaHUN cepAlla M COCYIOB, TpPaHC- H30MEpPbl NPUBOAAT K CHUKEHHIO
YyBCTBUTEJIBHOCTH KJIETOK MOJKETYIOYHOM JKelie3bl K WHCYJIWHY — pPa3BHBACTCS
nuabeT 2-ro TUMa, XPOHMYECKUX BOCHAIUTEIbHBIE MPOLECCHI, OXupeHue. Takum
o0pa3oM, €ciii BMECTO HOPMAJIbHOI'O CTPOMUTEIBLHOIO Marepuaia Mbl IMpeajiaracMm
opraHu3My OpakOBaHHBIE TPaHC-HU30MEPhI, 00pa3yroTcs NePeKTHbIE OMOIOTHYECKUE
CTPYKTYpbI, KOTOpbIE HAUUHAIOT 1aBaTh COOM.

Jlnst yMeHbIIIeHHs] TIOTPEOJICHHsI TPAHC-)KUPOB HEOOXOIMMO HUCKIIOUUTHh W3
pallMoHa MUTAaHUS MaprapuHbl, MNPOCMATPUBATH HSTUKETKM HAa MpUOOpeTaeMbie
MPOAYKTHI HAa MPEIMET COJICPKAHUS B HUX TPAHC-U30MEPOB KUPHBIX KUCIIOT.

Takum o0Opa3oM, MepONpUATHS MO CHUXEHUIO COJEpPKAHUS B MHUIIEBOU
MPOAYKIIUM KPUTHYECKU 3HAYUMBIX HYTPUEHTOB PEATM3YIOTCS MO TPEM OCHOBHBIM
HampaBieHusiM: 1) paboTa ¢ HacelleHHEM MO BOIMpPOCAM 3JI0POBOIO MUTAHUS; 2)
WH(POPMHUPOBAHUE HACEJICHUS O COJIEPKAHUU KPUTHUYECKU 3HAUUMBIX HYTPHUEHTOB B
MUIIEBOM TPOAYKIMHU; 3) COKpalleHUE KOJMYECTBA MPOAYKTOB, HCTOYHHKOB
KPUTHYECKH 3HAUMMBIX HYyTPUEHTOB B MEHIO OPTAaHU30BAHHBIX KOJIJIEKTHBOB.
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Ne | Tema KomnnuecTBo yacos
JEKIUsSL | caMm. IIPaKT. | BCETO
pabota | pabota
1 BBogHoe 3aHATHE — HHCTPYKTaX 1 1 2

T10 HMCMOJIb30BaHHIO CEPBUCOB
MPOTPaMMBbl, BXOJTHOE
TECTUPOBAHUE

2 Poip m 3HAUMMOCTH MUIIEBOTO 1 1 1 3
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(akTOpa B COXpaHEHUU U
YKpPEIJIEHUH 3710POBbsI HACETIECHUS,
podrIakTHKE OOJIe3HEH
LIMBWJIN3ALIH, TIPOMEKYTOUHOE
TECTUPOBAHUE

3 OcHoBBI pU3HOIOTUN
MALLEBAPEHUS, TPOMEKYTOUHOE 1 1 1 3
TECTUPOBAHUE

4 OCHOBHBIE KOMIIOHEHTHI MMHILIH,
IPOMEXKYTOUHOE TECTUPOBAHUE

5 Kputnueckn 3naunmelie
HYTPUEHTHI B Pa3JIMYHBIX TPynIax
MIPOJIYKTOB, IPOMEKYTOUHOE
TECTUPOBAHUE

6 Hrorosoe 3ansaTue 1 1
Bcero 5 5 5 15

CIIUCOK PEKOMEHJIYEMOM JIUTEPATYPbI

. AsetucsH JI.P. ABarsn K K., Mkptuan C.I'. Xauuksu C.I'. Biusaue ¢pakTudeckoro

NUTaHUsI Ha COCTOSIHUE 370POBbSI MOJOJEKH // BOmpockl METUIIMHBL: TEOpUS U

npaktuka: Marep. Mex . 3a0uH. Hay4dH.npakT. kKoH(]. - HoBocubupck: CubAK. -

2012.-C. 111-116.

. ABuun A.Il., KaBoponkoB A.A., Pumi M.A. MHUKpPO3JIE€MEHTO3bl YEIOBEKA!

ATUOJIOTHSA, KiTacCu(UKaIUs, opraHonaToyiorus. — M., 1991.

. AmupoBa K.M., Pomqun U. A., CxusapoB C. II., CumonoB A. H. Ilone3nas

MUKpo(Iopa KUIIEYHHKA U €€ Koppekuus npodouotuxkamu // [lpuopurerHbie u

WHHOBAIIMOHHBIE TEXHOJOTUH B >KMBOTHOBOJICTBE — OCHOBa MOJEpPHHU3ALUU

arponpoMBIIUIEHHOTO KoMmiuiekca Poccum: COOpHHMK Hay4dHbIX CTaTedl Mo

MaTepuaiaM MEXKIyHApOAHOW HAy4YHO-MPAKTUYECKOW KOH(MEPEHIIMU HayYHbIX

COTPYIHUKOB U mpemnogaBateneit (r. CraBpomonb, 16 nexadps 2016 1.). —

Craspononsb. —2016. — C. 17-25.

. Apcenbesa T.I1., bapanosa 1.B. OcHOBHBIE BeliecTBa I 00OTaIEHUS POTYKTOB

nutanus // [Tumesast mpomeiieHHOCTb. - 2007. - Nel. — C. 6-8.

. Ammapun W.I1., Kapazeesa E.II. u ap. [latomoruueckas pusnonorust u OnoXumusi.
M.: N3n. «DOx3amen», 2005. - 479 c.

. benbmep C.B., l'acununa T.B. PanuoHanbHOE THUTaHWE W COCTaB KHUIICYHOU

mukpodopsl // Bonpock! nerckoii quetosoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.

. benbmep C.B., Mankou A.B. Kumeunas Mmukpodiopa u 3HadyeHue npeOUOTHKOB

1t ee pyHkmonupoBanus // Jlewammii Bpau. — 2006. - Ne 4. — C.60-65.

. borarsipeB A.H., IIpsununukoBa H.C., MakeeBa U.A. HarypanbHble NpOgyKThI

NUTaHUs - 310poBbe Hauuu // [1umeBas mpoMbIIeHHOCTb. - 2017. - Ne8. — C. 26-

29.

. boiiko O.H. AxrtyanbHble BONPOCHI OpraHu3alMy MUTAHUS W (POPMUPOBAHUS


http://www.lvrach.ru/author/4538275/
http://www.lvrach.ru/author/4717242/

50

YCTaHOBOK Ha 370POBBIM 00pa3 >ku3HU: Metom.pexkom. / KamyaTckuii MHCTUTYT
MOBBIIICHHUS] KBaJU(UKAIMK TeAarorndeckux kaapo. — T. [leTpomaBioBck-
Kamuarckuit. — 2015. — 67 c.

10.bopoBuk T.3., CemenoBa H. H., CrenanoBa T. H. COanancupoBaHHOE MHUTAHHE
neTel - ocHoBa 310poBoro o6pasa >xu3Hu // Ilenuarpudeckas dapmakosiaorus. -
2010. - Ne3. — C. 82-87.

11.T'anctsn A. I'. Ponp HacieacTBEHHOCTH M cpeibl B (POPMUPOBAHUU 3TOPOBBS
yenoBeka // CoBpeMeHHbIE MPo0IeMbl HaykH U oOpa3oBanus. — 2016. — Ne. 4. — C.
232-232.

12.I'puropseB A.N., I'puropesin H.A. Benukuii cbin Poccun. K 155-neturo co aus
poxaenus u 100-netutro npucyxaenns Hooenesckoi npemun M.11. [TaBioBy. - M.:
Hayxka, 2004. - 271c. B npuioxeHun nyOnuKyroTcs TOKyMeHThl u3 apxusa M.I1.
[TaBnoBa, ero HoOeneBckas pedb U MporpaMMHbIN fokian "EcrecTBo3Hanue u
Mo3r".

13.I'pumenko C.B., I'pumenko N.N., Kocrenko B.C. u ap. Dnuaemuosiorus,
Ho3oreorpadust u ¢akTopel pucka Oone3Hed MUBWIM3aUUU (HAa TpUMEpe
3a00JIeBaHUH TJ1a3a U €ro NPUJATOYHOrO ammnapara) // BeCTHUK TUrueHsl u
sruaemuonoruu JJonHMY um. M. I'opekoro. —2019. — T. 23, Ne 4. — C. 353-359.
14.I'pomosa JLE., lerreBa I'.H., Hazapenko H.A. HMccnenoBanne aganTUBHBIX
NoKasaresied UMMYHUTETa IIKOJIBbHUKOB, TPOKUBAIOIIKUX B ycinoBusax CeBepa B
paMKax MPUMEHEHUS 03JOPOBUTEIBLHOTO MUHEPAIbHO-BUTAMUHHOIO KOMILIEKca //
N3Bectns Camapckoro HayyHoro nenrpa Poccniickor akagemnn Hayk.- 2011. - Ne
13(2-6).— C. 1371-1374.

15.T'ypuna O.I1., bounoB A.E., BapmamoBa O.H. u ap. Yacto Oomneromue nerTu:
UMMYyHOIUAarHoCcTHKa U peabunurtanus // [leguatp. - 2011. — T.I1. - Ne2. — C.45- 52.

16. lumutpueB A.Jl, Muxeesa E.A. Bompocbl kauecTBa NUTaHHS HACEIICHUS U
peruoHanbpHbie MpodaeMbl ux pemienus / BectHuk Poccuiickoro yHuBepcurtera
koonepanuu. — 2014, - Ne 1 (15). C. 128-132.

17. JonckoBa JI.A. IlumieBble 100aBKM B MSICHOM HHIYCTpUU: HUACHTU(UKAIIUSA
OMacHOCTEN M CKPUHUHTOBBIN aHanu3 pucka // Ynopasnenel. - 2014. - Ne3 (49). —
C.62-67.

18. loponun A.@., lllennepoB b.A. @yHkuroHanbHOE nuTanue. - M.: I'pant. - 2002.-
296 c.

19. lyonos I'.I'. ToBapoBeaenue nuieBbix npoaykroB. M. «KACADEMIA». 2002. -
264c.

20.EbpemoB  A.A., Makapoa JLI'., Illatanuna H.B., IlepBbimmna TI.T.
DKOJIOTUYECKHE acCHeKThl 3JI0POBOTO NMUTaHUs xkuTeyner Cubupckoro peruona //
Xumus pacTUTENbHOTO ChIpbi. - 2002. - Ne 3. — C. 69-72.

21.3akpesckuii B. B., Konwak JI. B. Hapyuienust nuiieBoro noBefeHust kKak Gpaxkrop
pucka pa3Butus 3a0oneBaHuit «l{uBwnmzanuuy //  300poBbe — OCHOBaA
YeJI0BEYECKOIo MOTEHIHAIA: MpoosieMbl U myTH UX pemenus. - 2013.- No 8 (1). —
C.378-380.

22.3anpyanoB A.M., Ma3zankoBa JI.H. Mukpo6nast riopa kuiieuHrnka upoOuOTUKH:
Metoaunueckoe mocooue. - M., 2001. - 32c¢.




51

23.3axapoBa U.H. MukpoOuota kuiieynruka pedeHka u 310poBbe. EcTb nu cBsizb? //
MennumHcku# coBeT. - 2015. - Ne6. — C. 47-51.

24.3axapoa W.H., JmutpueBa HO.A.. IlepcnexkTuBbl HCHOJIB30BAaHUS NPOIYKTOB
(GYHKIIMOHATBFHOTO MUTAHUA Y AETEH paHHEro Bo3pacTa // Bormpockl coBpeMeHHOU
neguatpun. — 2011. Ne 10 (2). - C. 150-154.

25.3unuyk B.B. ®usunonornueckue ocHoBbl nutaHus // XKypuan ['poaHeHCcKOro
roCcyapCTBEHHOTO MEUIIMHCKOTO yHUBepcuTeTa. - 2014. - No 3(47). - C. 140- 143.

26.3yeB E. T. @®yHKIIMOHATBHBIE HAMUTKHA: UX MEHIO B KOHIIENIIUU 3J0POBOTO MUTAHUS
// TIummeBast MpOMBITIUIEHHOCTh. - 2004. - Ne7. — C.90-95.

27.3ynpkapnaeB T.P., MypseiceBa E.H., Tiopuna O.B., 3ynbkapHaeBa A.T. 3gopoBoe
MUTaHUE: HOBBIC MOIXO0IbI K HOPMUPOBAHUIO (DH3UOJIOTHUECKUX MOTPEOHOCTEH B
SHEPIUM U MUIIEBBIX BEIIECTBAX JJISl Pa3IMYHBIX Ipynn HaceyneHus: Poccuiickoii
Oeneparuu // Meaununckuit BectHuk bamkoprocrtana. - 2011, - T. 5.- C.150- 154.

28.1BanoB C.B., bapanoBa B.B. E-n106aBku, ux HeraTUBHOE BIUSIHUE HA OpTraHu3M //
Bectauk Hayku u oOpa3zoBanus. - 2019. - No7-2 (61). — C.62-66.

29.McaeB B.A. He3ameHnuMsble GakTopbl MUTaHUS U UX (PU3HOJIOTHYECKAS POJib. - M.
3A0 MUP u COT'JIACHE. 2008. —257c.

30. UcaeB B.A. ®usunonornueckue acnekTsl 310poBoro odpasa sxusznu. M. 3SAOMUP
u COI'JIACHE. - 2013. — 156¢.

31.Kaiimes B.I'., Ceperun C.H. ®yHKIIMOHANBHBIE OPOIYKTHI TUTAHUS: OCHOBA JJIS
npoHIIaKTUKK 3a00€BaHUN, YKPEIUICHUS 3/I0POBbsl M1 aKTUBHOTO JIOJNTOJIETUS //
[TumeBas npoMBIIUIEHHOCTD. - 2017. - No7. — C. 8-14.

32.Konennosa B.M., Pucnuk /[.B. ButaMMHHO-MHHEpaATbHBIE KOMIUIEKCHI ISl AETEU
B MIEPHOJI aKTUBHOM colMalibHOM afanTanuu // Meaunuuckuit copeT. — 2018, - Ne
2.—C.52-57.

33.KonennoBa B.M., Hamaszosa-bapanoBa JI.C., MakapoBa C.I'. Hanumonanbnas
nporpaMma Mo ONTHUMHU3AIUMKU O00E€CIEYECHHOCTH BUTAMHHAMU W MUHEpaIbHBIMU
BemectBamu aereid Poccun. Kpatkuii 00630p gokymenta // Ilenmarpuueckas
dapmakomorus. — 2017, -Ne 6(14). - C. 478-493.

34.KoitnoBa A.H. MHaycTpusi NHIIEBBIX J00ABOK: COCTOSHHE M TIEPCHEKTHBBI
passutus // [lumesas uagycrpust. — 2019. - Ne 3 (41). — C. 36-39.

35.Konosainos K.JI., [llyn6aesa M.T., Mycuna O.H. [1umeBbie BemiecTBa )XKUBOTHOTO
U PACTUTEIBHOTO TMPOUWCXOXKACHUS nJisi 310poBoro mnwmtanus // Ilumesas
MPOMBINUIEHHOCTD. - 2008. - Ne8. - C. 10-12.

36.Kopotbko I'. @. duznonorus cucreMsl nuieBapenus: Monorpadus. — Kpacunonap,
2009. 608c.

37.Kocenko U.M.. MUKpOHYTpUEHTHI U 3[0pOBbe JAeTeit // Bompockl coBpeMeHHOM
neauatpuun. —2011. - Ne 6 (10). - C. 179-185.

38.Kpasnos JI. A. Kpurepuu 310poBoro odpasa >KM3HU U pOJiab TPOPHUIAKTHUECKUX
Mep B ¢opmupoBaHun 310poBbs // Matepuanst XXI MexayHapoaHou
KOH(EepEeHIIMU CTYACHTOB, aCUPAHTOB M MOJOABIX yueHbIX (T. Tomck, 17-21
anpens 2017 r.). - Tomek, 2017. - T. V. -U. 1.—C. 37-41.



52

39.Kynpunr B. A., UwmsixaoBa B. b., KpeuioBa U. B. IIpobGnema nedunura
HYTPUEHTOB M BO3MOXXHOCThb €€ pEelIeHUs MHyTeM OOOralleHHs MaKapOHHBIX
uznenuii // HarponanbHast (Bcepoccuiickasi) HayqHO-IIpakTHIecKast KoHpepeHIus
«IIpuponHble pecypchl, UX COBPEMEHHOE COCTOSIHUE, OXpPaHa, IMPOMBICIOBOE M
TEXHUYECKOE Ucnoyb3oBanue». - 2019. - Ne X. — C. 209-213.

40.JIapunonoBa T.K., bakupo A.b., JlaykaeB P.A. Ouenka nuraHusi B3pOCIOrO
Hacenenus Pecyonuku bammkoproctan // Bonpocs! mutanus. - 2018. - No5. —C. 37-
42.

41.JIucuupy, 10O. I1., Kypasnesa, T. B., Xmenb, A. A. V3 uctropuu n3ydeHust BIUSTHUS
oOpa3a u3HU Ha 3710poBke // [IpobiieMbl COManbHON TUTUEHBI, 3IPaBOOX PAHEHUS
1 ucTopur MeauiuHbl. — 2014, - Ne 2. — C. 39-42.

42.JIutBuHoBa O.C. Ctpykrypa nuTaHus HaceneHusi Poccuiickoil ®enepauuu.
I'uruennueckas onenka // 3HuCO. - 2016. - Ne5 (278). — C. 11-14.

43.Ma3zankoBa JI.H., JIsikoBa E.A. [IpoOuoTHKH: XapaKTepuUCTHUKA MpPEMapaToB U
BBIOOp B meanarpuyeckoi npaktuke // Jlerckue nndexuuu. - 2004. - Nel. — C.18-
23.

44. Mattroxuna 3.I1. OcHOBBI (PU3MOJIOTHH IUTAHUSA, TUTUEHBI U caHuTapuu. - M.: U3n.
«Axagemus», 2003. - 184 c.

45.MeunnkoB WU.M. Cucrema nonroserus u 310poBbsi: Monorpadus. — CII6., - 2010.
—126c.

46.MP 2.3.1.2432-08 «HopMmbl (u3nogornyeckux MNOTPEOHOCTEN B HHEPruu U
MUIIEBBIX BEMIECTBAX I Pa3IMYHBIX TpyImIl HaceneHus Poccniickon denepanymy.
Mertonnueckue pekoMenmanuu: -M.: @enepalbHbII LEHTP TUTHUEHBI U
snuaemuonorun Pocriotpednanzopa, 2009. — 36 c.

47.Mouceenko M.C., MykaroBa M.JI. IlumueBble NOPOAYKTHl  MOUTAHUA
(GyHKIIMOHATBLHOM HampaBlieHHOCTH M uX HasHaueHnue // Bectnuk AI'TY. Cepus:
Pri6HOE x03s17icTBO. - 2019. - Nel. — C. 145-152.

48.HekpacoBa T. A. ConuanbHO-IICUX0JIOTHYECKUE (PaKTOPhI OTHOILIEHUS YeJIOBEKa K
cBoeMy 3710poBkto // CepBuc +. - 2010. - Nel. — C.84-88.

49. HopMbI (pU3HOIOTHYECKUX MOTPEOHOCTEN B SHEPTUU U MUILEBBIX BEUIECTBAX IS
pa3nuyHbIX rpynmn Hacenenus Poccuiickoint @enepanuu. - M., 2008.

50.OcunoBa U. I'., EBnamkuna B. @., CakaeBa U. B., Cakansn E. 1. K Bompocy
pa3pabOTKu CTaHAAPTOB KauyecTBA HAa HMMMYHOOHMOJIOTUYECKHE JIEKapCTBEHHbIE
cpenctBa - npobuotuku // Bemomoctu HayyHoro neHtpa skcmnepTu3bl CPeACTB
MeIuIUHCKOro npuMmeHenus. — 2013. - Ne3. - C.55-59.

51.1TaBnoB W.II. JIekiuu o paboTe r1aBHBIX NUILEBAPUTEIbHBIX kene3 // .11, ITaBnos.
AHTOJIOTHS UCTOpHUH pycckoil xupyprun. — M.: "Bects", 2002. — C. 73- 260.

52.1lepeBep3zeBa 2.B., ®uwimunnoBa C.H. [Iutanue cCOBpEMEHHOrO 4EJIOBEKA: MYyTh
pazButus wiu aerpagaruu’? / Becthuk PMAT. - 2015. - N4, — C. 117-131.

53.1letpenko A.C., IlonomapeBa M.H, CyxanoB B.II. 3akoHonmarenbHOE
pEerylIMpoBaHUe OOpalleHus OWOJIOTHYECKH AaKTUBHBIX JO0AaBOK K THIIEC B
eBporneiickom Coro3e U oTaenbHbIX cTpaHax Espomnbl. Y.1. // Bonpockl nutanus. -
2014. - Ne3. - C. 32-40.



53

54.TloroxxeBa A.B., batypun A.K. [IpaBuibHoe nuTanue - GyHIAMEHT 30POBBS U
nonronetus // IlumeBas npoMbIuIeHHOCTb. - 2017. - Nel10. — C. 58-61.

55.11o3usikoBckuit B. M. O HEKOTOpBIX NpUOpUTETaX HAYKH O MUTaHUU //
[TomynoBckuit BecTHuk. — 2011, — No, 3/2. — C. 7-22.

56.11o3usikoBckuit  B.M. OBomtonus nutaHus W (HOPMUPOBAHHE HYTpPHUOMA
coBpeMeHHoro uenoBeka // Mumyctpus nutanus (Food industry). - 2017.- Ne3 (4).
- C.5-12.

57.I1po10BOIBCTBEHHOE CHIPHE U MUIIEBBIE MPOAYKTHI. | UTHEHNYECKHE TpeOOBaHUs K
OpraHu3aliy MPOU3BOJICTBA U 000POTa OMOJIOTUYECKH aKTUBHBIX I00ABOK K MHUIIIE.
CanlluH 2.3.2.1290-03. M. Mun3zapas Poccun, 2003, 35 c.

58.Parymnbiii  A.C., bpeikcuna K.B., bop3ukoBa C.C. Ponp mnpogykToB
(GyHKIMOHAJIBPHOTO HA3HAUEHUA B NMUTaHWUU yenoBeka // Hayka um oOpasoBaHue:
Hay4HBII pELIEH3UPYEMBII JIEKTPOHHBIN KypHai. — 2018. - Ne 1.

59.Pomanenko B. O. KynbTypa nutanus kak (paxTop ONPEAENSIONINi 310pOBbE
yesoBeka // JKojorust U 0€30MacHOCTh B TEXHOC(hEpe: COBPEMEHHBIE TPOOJIEMBI U
NyTH peleHus: CcOOpHHK TpyaoB Bcepoccuilckoii HayYHO-NPAKTHYECKOU
KOH(EepeHIMH MOJIOABIX YYEHBIX, aCHUPaHTOB U cTyaeHToB (FOpra, 5-6 HOs0ps
2015 r.). — Tomck. —2015. - T. 2. - C. 80-82.

60. Cenbe I'. Ouepku 00 aganTaiimoOHHOM cUHJpoMme. - M., 1960 .

61.Cenne I'. Ctpecc 6e3 auctpecca. - M., 1979.

62.CkanpHblii  A.B. MukpoasieMeHTsl: O00JIpOCTh, 3710pOBhE, gojroierue.-M3.
«Onukc 21 Bexk».- M.- 2010.-288c.

63.Cxanpubiii A.B. Xumudeckue 37aeMeHThl B (DU3UOJIOTUM U DKOJIOTMH YeJIOBEKa.-
N3a. «Onuke 21 Bek».- M.- 2004.- 216c.

64. TapmaeBa WN.IO, IlpipenxanoBa H.A., boeBa A.B. ConepxaHue Makpo- u
MUKpPOAJIEMEHTOB B parmoHe nutanus nerert / bromnerens BCHI[ CO PAMH. -
2013.- Ne3. — C. 140-143.

65. Tapmaea N.10., Epumora H.B., barnymkuna C.}O. I'urueHudeckasi oOlleHKa
MUATAHUS U PUCK 3a00JIEBA€MOCTH, CBS3aHHBIM C ero HapyuieHuem // I'uruena u
canutapusl. - 2016. - Ne 95 (9). — C. 868-872.

66. Texuuueckuid pernameHT TamokeHHOro cor3a «TpeboBaHus 0€30MaCHOCTH
MUIIEBBIX J00ABOK, apoOMaTH3aTOPOB M TEXHOJOTMYECKUX BCIOMOTATEIbHBIX
cpeactB» TP TC 029/2012 (pemenne Ne58 ot 20 mrons 2012 Cosera EBporieiikoit
SKOHOMHUYECKON KOMUCCHH.

67. Tyrenbsan B.A., Ilo3uskoBckuii B.M., IlapamonoBa E.C. AkTyanbHble BOIPOCHI
TUTUEHbl TUTAHUS: COCTOSIHUE M TIEPCHEKTUBBI HCIOJIb30BaHUS MPOTYKTOB
CIELHUAIBHOTO Ha3HAYEHUs, B TOM unciie BAJl, B MUTaHUU COBPEMEHHOTO YEJIOBEKA
// Menunnna B Kysbacce. — 2005. - Ne 2. - C. 25-29.

68.Tyrenbsan B.A., CamconoB M.A., JlesaueB M.M., IloroxxeBa A.B., lcaes B.A.
[IpuMeHeHue pacTUTENbHBIX U KUBOTHBIX McTOUHMKOB [THXKK B auerorepamnuu
CeplleyHO-cOCyIUCThIX O0NbHBIX. M.: MHcTuTyT nutanusi, PAMH, 1999, 20 c.

69.¥Yrones A. M. u ap. Teopus agekBaTHOrO nuTaHus u tpodonorus. — M. - 1991, —
247 c.

70. XaBkun A.U., bnat C.®. MukpobuoiieHo3 KHUIIEUHHMKa U uMMyHUTeT // Poc.
BECTHHUK NepuHaTol. u neauar. - 2011. - Nel. — C. 66-72.



54

71. XopommnoBa W.A., I'panutoB B.M. Ilpo- u mnpeOHOTHKH B JIEYCHHUH
nH(EKINOHHBIX TOpAXXeHNU KullleyHuKa // bromierens Mequimackoit Hayku. 2016.
- Nel (5).—C. 20-24.

72.YmxoB A.fl. CoBpeMeHHbIE TPOOJIEMBI IKOJIOTMYECKON IaTOJOTMU YEOBEKA:
VYueb. nocodue. — M.: PYJIH, 2008. — 611 c.: ni.

73.YyrynoBa E.1. U. II. [TaBnoB - nmaypeat HobeneBckoi nmpemuu 1mo ¢pu3noIOruu
numieBapenus // Poc. men.-Ouon. BectH. um. akaz. V.II. [TaBnoBa. - 2014. - Ne2. —
C. 94-97.

74.11apxoBckuit E.K. ['uruena npoaoBoiabCTBEHHBIX TOBapoB. M. «HoBoe 3Hanue».
2003.—-262c.

75.ltenckas O. A., AptioxoBa C. W. Poinb BA/IoB B BocCTaHOBIIEHUH MUKPO(IOPHI
KKT npu antubuoruxkorepanuu // OMI'TY. - 2012. - Ne5. — 4 c.

76.Les prix Nobel en 1904. Stockholm. 1907. S. 11. Beicrymuienne W.I1. [1aBnosa 12
nekadpst 1904 r. B CTokrojibMe ¢ HOOEJIEBCKUM JTOKIIAI0M



55

IIpunoxenue 1.
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PucyHnok.-1. UncjieHHOCTH 00y4al0IIuXcsl B 0011e00pa3oBaTeIbHbIX

opranusanusx no P® B tunamuke 3a 2012-2019 rr.

Tabauua 1. - UncaeHHOCTH 00yYaKOIIMXCS B 00111e00pa30BaTeIbLHBIX
opraHu3auusax B AMHaMuke no P@® u ®degepanbusim Oxkpyram PO

TeppuTtopua 2012 2013 2014 2015 2016 2017 2018 2019

P® 13040412 | 13266473 | 13886449 | 14341426 | 14785443 | 15258161 | 15766806 | 16138511
1lo]s] 3029871 | 3110930 | 3241027 | 3339897 | 3459737 | 3588585 | 3697306 | 3815831
C3¢0 1139883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863
jejole] 1257860 | 1314744 | 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813
CKPO 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188
neo 2734610 | 2699489 | 2806562 | 2887380 | 2957437 | 3023509 | 3105018 | 3208782
YoO 1172810 | 1192783 | 1236945 | 1272445 | 1325590 | 1371839 | 1417720 | 1452411
CpO 1927236 | 1989979 | 2050417 | 2120161 | 2201885 | 2268581 | 2321420 | 2089361
L0 650928 | 645998 | 651188 | 678366 | 693059 | 706242 | 715222 | 1002691

Taoauna 2. - YucjeHHOCTh 00yyawmmxcs 1-4-x kjiaccoB

00111e00pa30BaTeIbLHBIX OPraHu3anui B fnHamMmuke no P@® u @enepaibHbIM

Oxpyram PO

NPOrHo3 nporHo3 nporHo3

Teppuropws | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 [ 2019 [ 2020 | 2021 [ 2022
PO |5577426] 5696272 5997953 6223481 | 6467869 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | 7888377
uo0  [1287180( 1334226 | 1382438 1428609 | 1489378 | 1551005 | 1605061 | 1677221 1718547 | 1773915 | 1829283
(300 | 492896 | 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557
000 [ 545350 [ 563703 | 682687 | 703286 | 731689 [ 753349 | 806614 | 807295 | 875419 | 914569 | 953718
Cko0 | 468283 | 485193 | 502803 | 505830 [ 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
no0  [1150698( 1137948 [ 1198825 [ 1243545 [ 1300775 [ 1343295 | 1390252 | 1433032 | 1474537 1518924 1563311
Y®0 | 516583 | 522828 | 540221 | 562992 | 589389 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276
co0 | 833824 [ 866747 | 892671 [ 941071 | 970119 | 1018143] 1041347 | 920407 | 1036499 [ 1058934 1081369

Jilo]e]

277110 | 275022 | 2759800 | 290888 | 255734 | 301032 | 306317 | 425211 | 375982 | 391335 | 406689
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PucyHOK - 2. YeJbHbBIN BeC HIKOJbHUKOB U IVIOTHOCTH HaceJieHusi mo P® B
auHaMmuke 3a 2012-2019 rr.
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PucyHnok - 3. 3a00.1eBaeMOCTb caXapHbIM AUA0€TOM JieTeil U MOJPOCTKOB
(o0mast) mo P® B nunamuke 3a 2012-2019 rr. (na 100 Toic. HaC.)
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3a 2012-2018 rr. (8%)
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Tadaunna 3. - lunaMmuka 3a60;1eBaeMoCTH caxapHbiM quaderom (Ha 100 Thic.)

Aetn 2014 | 2015 | 2016 | 2017 | 2018 Cpemie- | OMOMERTE K | Parr 1o
TeppHTOpHS MHOTONeTHHH | cpenH. rmo P® Pd

j2 98,7 1 108,71 118,3|121,8 | 128,2 115,1

LlenTpatenbnt GO 1158 (128,3(136,9|138,9| 1473 133 4 1,16 2
Cegepo-3anameit PO 138,2 | 148,9| 166,1 | 168.4 | 174,1 159,1 1,19 1
FOmant O 96 |117,3]1204 (1273|1283 117.9 0,74 3
Cesepo-Kagkazckuii @O 451 1 529 | 60,5 | 62,4 | 65,1 57.2 0,49 8
TprBomkcKHit PO 946 11039 1135|1162 | 1232 1103 1,93 5
Vpamscrait $O 1177 114 [12541133,7| 142,1 126,6 1,15 3
Cubapcxnit O 83,5 90 |101,5]106,2| 1173 99,7 0,79 6
HamereBocToTHEL O 804 |1 93,5 98,9 | 96,8 | 97,3 93,4 0,94 7
[Tpomomxkenne TadmuIb 3.

noﬂl%eoplf:;':l;'ﬂ 2014 | 2015 | 2016 | 2017 | 2018 }mgfx;'m Z}m&;mi‘{;;‘ Pa‘;;”"
PO 254,71 271 12942 308 | 317 288.9
Henrpansssiii PO 2839 | 309 | 328 | 341 |352.4| 3228 1,12 3
Cenepo-3ananseii ©O 3721 | 385 [401,7| 408 |432,6| 3999 138 1
FOuxem1ir PO 2162 | 271 [282,6| 320 |301,9| 278.3 0.96 5
Cesepo-Kapkascxmit @O | 119.1 | 140 |1459| 150 [ 147.8 140,4 0.49 8
IpreomkekHit PO 256.1 | 259 [289.3| 291 |313,2| 2818 0.98 4
Vpamcxuii O 3285 298 [334.4| 350 |366,2| 3354 1.16 2
Cubupekuii ©O 2256 | 247 [280,1| 298 |309,2| 2719 094 6
HampreocToHbI PO 216 | 229 |246,6| 268 2554 243,0 0,84 7
4000
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Pucynok. — 6. CpeqHeMHOr0JIeTHUI NPUPOCT (YObLIb) YPOBHS 3200/1€BaeMOCTH
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3a 2012-2018 rr. (8%)

Tabumua 4. - /luHaMuKa pacnipoCTPAHEHHOCTH OKMPEHMs Y eTel U MOAPOCTKOB
(ua 100 ToIC.)

Aetn 2014 2015 2016 2017 2018 mfg:'o?;zm Orromenne k Pigr
. cpems. mo PO
T eppuropua i P
PO 11084 | 1203,0 | 12104 | 12589 | 13115 | 12184
llenTpanprbr @O 11619 | 1241,7 | 1173,3 | 1198,6 | 12527 | 1205.6 0,99 5
Cepepo-3anagnerit @O 1251.6 | 14516 | 14188 | 1523.1 1547 1438 4 1.18 1
1107:5:131:40]0) 10926 | 1176,7 | 12948 | 1386,7 | 1481.5 | 1286.,5 1.06 4
Cesepo-Kapkasckui ®O 461,9 565.9 547.2 598 609.,6 556.5 0.46 8
TIpuBomkckHit @O 12734 | 13657 | 1400,6 | 14743 | 15421 | 14112 1.16 2
Vpaneckmit @O 1158.8 | 1169.3 1207 1227.6 | 12764 | 12078 0,99 6
Cubupcruiit O 11714 | 1321,3 | 13574 | 13795 1482 13423 1.10 3
JamereBocTOUHBIH @ O 819.7 8243 758 731.9 836.6 794.1 0,65 7
n OAPOCTKH Cpeme- | OtHomerHe | Parr
2014 2015 2016 2017 2018 smororets | x cpems. mo | 1o
TepprTOpHA Hit PO PO
PO 2720,6 | 2935 3035.3 | 32104 | 3523.6 | 30850
entpansHbli @O 2985.4 | 31373 | 3066,1 | 30876 | 30982 | 30749 1,00 5
Cesepo-3ananusii @O 3552.2 | 38169 3883 4376,5 | 4137.9 | 39533 1,28 1
110751311 0]0) 29609 | 3182,1 | 3408.6 | 3666,2 3763 3396,2 1,10 3
Cesepo-Kaexka3sckuit @O 11754 | 1496,5 | 1360.2 | 1636,2 | 15209 | 14378 0,47 8
[IpuBomxkcknit @O 2872.8 | 30733 | 3376.8 | 3645.7 | 3769.8 | 33477 1,09 4
Vpansckuiit @O 25917 | 2799,3 | 2920.1 | 30239 2996 2866,2 0,93 6
Cubuperuit @O 2861,3 | 3148,3 | 3308.9 | 3398,6 | 58546 | 37143 1,20 2
JanereBoCcTOouHEIH @O 1739,5 | 1838,1 | 1799.2 | 1700,2 | 2158,1 | 18470 0,60 7
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