Hugpopmayuonnwiit mamepuan
Ilo opzanu3zayuu 300p06020 numanua 0emeil WKo0JIbHO20 603pacma

Tema Ne 1 «Posb M 3HAYUMOCTH NHUIIEBOT0 (AaKTOpPa B COXPAHEHUM WU
YKPeIJIeHUM 310POBbs HACeJIeHUs, IPOPUIAKTHKE (00JIe3HeH IIUBUITH3 AN

Heab: PaccmMoTpeTs poiib U 3HAYUMOCTH MHILEBOTO (PaKTOpa B COXpPAaHEHUH U
YKPEIUICHUH 37I0POBbs HACETEHUS, MPO(HIAKTUKE OOJIe3HEeN TUBUITH3AIIH.

KOHTpOJ]LHbIe BOIIPOCHI:

1. Ot 4ero 3aBUCHUT MOTPEOHOCTH OPTraHNU3Ma B OCHOBHBIX B IHIIEBBIX
BEIIECTBAX, BATAMHUHAX ¥ MHKPOYJIEMEHTaX ?

2. Kakwue BbI 3HaeTe 00JIC3HU ITMBHIIM3AIIUN, IOYEMY X TaK HAa3bIBAIOT, B UEM
WX IIPUYMHA, OCHOBHBIC HAIPABJICHUS MPO(UIAKTUKH?

3. Kakoe BiausiHHE Ha 3JJ0pPOBBE YEIIOBEKAa HMEET COXPAaHCHHUE B PE3KOe
W3MEHEHHE MUIIEBBIX TPAJIUINN TUTAHUS?

4. Yrto moHUMAETCS 101 3I0POBBIM ITUTAHUEM ?

5. HazoBuTe OCHOBHBIE IPHUHITUIIBI 3IOPOBOTO ITUTAHUS?

[luranue sABISETCS  BaXKHEHIIIMM  IPOIECCOM B JKM3HM  YEJIOBEKa,

obecrieunBaeT KU3Hb, a BMECTe C HEH M (PYHKIIMOHMPOBAHHE BCEX CHCTEM
FOMGOCTa3al, BKJIIOYAs TapMOHUYHOE pa3BuUTHUE, (OPMUPOBAHME UHTEIJICKTA,
peanu3aiyio BceX KU3HEHHO HE0OXO0UMBIX (PyHKIHKM yenoBeka. [1oaToMy MBICIH
O TOM, YTO YE€JIOBEK €CTh TO, UTO OH €CT, JICCTBUTENLHO crpaBeuBa. Tak, co
3I0POBOM TMHUILEH YEJIIOBEK MOXKET 00ecneuuTh ce0e TapMOHUYHBIA POCT U
pa3BUTHE OPTaHU3Ma, C HE3JOPOBOM — HAPYIICHUS Pa3BUTHUS U OOJIC3HHU.

[ToaToMy M3 MOKOJIEHUS B MOKOJICHUE YENOBEK yAENseT OOJbIIoe BHUMaHUE
MEAMKO-OMOJIOTUYECKMM  acleKTaM  NHUTAaHUSA, KaueCTBY M KOJUYECTBY
NOTPEOISIEMBIX TUIIEBBIX TPOAYKTOB. [IHIlieBble TPOIYKTHI MPU BKIIOUEHUU UX B
palMoH THUTaHUS OOECNEeYMBAIOT OPraHU3M 4YeJIOBEKa SHEPreTHUYECKUM U
IUIACTUYECKUM  MaTepuajoM, MOAYIHPYIOT ONTUMAJIbHbIE (PU3NOIOTHYECKUE
peaklMd Ha BO3JCMCTBUE 3HIOTCHHBIX M 3K30I€HHBIX (DAKTOPOB, CHOCOOCTBYIOT
NOJICPKAHUIO  3/10pOBbsl, CHIJKAIOT PUCKA BO3HUKHOBEHHS 3a00JIeBaHUH,
YCKOPSIIOT MPOLIECCH] peaOUINTAlMU U BBI3JOPOBICHHUS.

B cocraB IMPOAYKTOB IIMTAaHUA IMOMHUMO 66JII(OB, JKHUPOB, YIJICBOJOB, BOIbI
BXOOAT IIUIIICBBIC BOJIOKHA, (PPYKTOOJII/IFO()axapI/IJIBI, CaxapoCIIUpPThI,
AMHWHOKHUCJIOTHI, IICIITUABI, MUHCPAJIbI, BUTAMHWHBI, U30IIPCHOUIbI, HCHACBIIIICHHBIC
JKUPHBIC KUCJIIOTBI, XOJUMHBI U APYIUC BCIICCTBA U COCANHCHUS. Ha Pa3HbIX dTaIlax

' T'omeocTas - CMOCOOGHOCTH COXPAHSATh MOCTOSHCTBO BHYTPEHHETO COCTOSHHS OpraHM3Ma

IIOCPEACTBOM CKOOPJMHHUPOBAHHBIX PEAKIUI, HAIIPABJIEHHBIX HA MOAJEPKAHUE TUHAMUYECKOTO
paBHOBECHSI BHYTPEHHHUX MPOIIECCOB.



pocTa M pa3BUTHUS, MPHU BBITOJIHEHUH PalOT, XapaKTepU3yIoLUXcs (akTopamu
BPEIHOCTH, PA3IMYHBIMU YPOBHSMH JBUTATEILHONH aKTHBHOCTH, TOTPEOHOCTH B
BBIIICYKA3aHHbBIX MHUIIEBBIX KOMIIOHEHTaX JOCTaTO4YHO crenuduuna. Mexnay
KOMIIOHGHTAMH [IHIIM CYIICCTBYeT CIOXKHAS CHCTEMa CHHEPIUYHBIX. H
AHTArOHHUCTHYECKUX: B3aHMOOTHOIICHHUI.

B mnporecce 3BONIONUN y JKUBBIX OPraHU3MOB C(HOpPMHpPOBAIUCH BHauaje
nepBUYHbIE 0a30Bble, a 3areM 0oJiee CIOKHbIE BTOPUYHBIE MEXAaHU3MBbI
nojepxkanus romeoctasa. [locie oOpazoBaHus BOJbI, paCTBOPEHUS B HEMl COJEH,
INPUCYTCTBYIOIIMX B 36MHOU KOPE, a B OCIEAYIOIIEM C MOSBICHUEM APEBHEHIINX
aHa’pOOHBIX MHUKPOOPTraHM3MOB Ha 3eMile MOSIBWINCh M CTald pPa3BUBAThCS
npocTeiiime, a 3aTeM U Bce 0oJiee CIOXKHBIC JKUBbIE OpraHu3Mbl. Hemoctatok uinu
M30BITOK THILEBBIX CYOCTPAaTOB CIY’)KUT CHUTHAjIOM JJisi 0a30BBIX MEXaHHU3MOB
NOJIJIEP>KaHU TOMEOCTa3a, BOBJIEKAET MMMYHHYIO U HEMPOIHIOKPUHHYIO CHCTEMBI
pEerysiiui TOMEOocTa3a OpraHM3Ma 4YeJlOBEeKa, OIpeAeNieT BO3MOXKHOCTU
ajanTalyy K MEHSIOUIMMCS YCIIOBUSM BHEIIHEH W BHYTPEHHEH cpenbl. MeHss
KOJIMYECTBEHHOE COJIEPKAHUE W COOTHOIIECHHWE NOCTYNAIIUX C MNPOAYKTaMHU
MUTaHUs  (QYHKIHOHANBHBIX — MHIPEIMEHTOB',  PETyIMPYIOTCS  HPOLECCHI,
IIPOUCXOSIINE B OPraHax U TKAHSX.

BrisiBnenue 01aronpusTHBIX B3aMMOOTHOIIEHUN MEX/y U3BECTHBIMU U BHOBb
OOHapy>KMBAa€MbIMH MHUILIEBBIMU PETYJIATOPHBIMH KOMIIOHEHTAaMU U (YHKUUAMH
OpraHM3Ma 4YeJIOBEKa, yCTAHOBJIECHNE MEXaHN3Ma dTHX B3aMMOOTHOILIEHNW, HAYYHO
00OCHOBaHHOE€ MX KOMOWHHPOBAHUE SIBISIETCSA B HACTOSIIEE BpeMs OJHUM M3
CTPATETUYECKUX HaIpPaBJICHUN pa3BUTUS HWHIYCTPUHU MPOAYKTOB OOIIEro H
(YHKIIMOHAJIBHOTO MUTAHUSL.

B HacTosiiiee Bpemsi MPOAYKTbl (PYHKIMOHAIBHOIO MUTAHUSI COCTABIISIOT HE
6omnee 3% BceX M3BECTHBIX MUINEBBIX MPOAYKTOB. B Ommkaitmue 15-20 mer gons
(yHKUHMOHAIBHBIX MPOAYKTOB MOXET A0cTu4b 30% BCEero mpoayKTOBOTO PBIHKA,
OoHU MOTYT Ha 35-50% BBITECHUTH TPAAUIUOHHBIC JIEKAPCTBEHHBIE MPEMAPATHI U3
chepsl peanmzanuu. Ha cerogusmHuil 1eHb, (YHKIMOHAIBHBIE MPOTYKTHI
SBJIAIOTCSL CYIIECTBEHHBIM PE3E€PBOM YBEIMYECHHS CPEIHEH MPOAOJIKUTEIbHOCTH
AKTUBHOM KU3HU HACEJICHUS.

310pOBbE — 3TO TAKOE COCTOSHHUE YEJIOBEKA, KOTOPOE IO3BOJSET €My B
KOHKPETHBIX YCJIOBUSX YYBCTBOBaTh c€0f C (DU3MYECKOM, TCHXUYECKOM,

2 CuHeprus - 5TO IONE3HOE B3auMojeicTBHe, dp(PEKT OT KOTOPOTO MPEBOCXOMUT CyMMAPHOE
NEeWCTBHE MMOOINHOYKE.

3 AHTAaroHW3M — B3aMMHOE MOIaBICHHE S((EKTOB, PETHCTPUPYEMBIX TOOTHHOUKE.

* OyHKIMOHAIBHBIE HHTPEJUEHTHI - BATAMHUHBI, MUHEPAIbHBIE BEIECTBA, MMOJHMHEHACHILICHHBIE
KUpPHBbIE  KHUCJIOTHI, THIIEBbIE BOJOKHA, AHTHOKCHAAHTBI, a TaKKe HMHIPEJUECHTHI
npobuotnyeckoro  (0udumodakTepun,  JTaKTOOAKTEPHUH,  COCTABISAIONIME  HOPMAIbHYIO
MHKpPO(IOPY KHIIEYHHUKA YEIOBEKa) U MPEOMOTUYECKOTO (CTHMYIHPYIONIHE POCT COOCTBEHHOM
MHUKPO(IOPHI KMIIEYHUKA) ICHCTBHSL.
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COLIMAJIbHON M HPABCTBEHHOW TOUEK 3pEHHUs HamOoliee KOMGPOPTHO. Y 3I0pOBOTO
YEJIOBEKa HA ONTHUMAIBHOM YPOBHE B COOTBETCTBHUHU C BO3PACTHBIMH HOPMaMH U
MOCTOSTHHBIMA W3MCHCHHUSIMH BHYTPCHHEW, BHEIIHEH U CONMAIBHOW CpEabl
OCYIIECTBIISIOTCS BCE €ro (PU3HOIOTHIecKrue QyHKIIUN U TTOBEICHYCCKUE PEAKITUU
(poxaeHWe, pa3BUTHE, CO3JaHWE U BOCIUTAHUE IMOTOMCTBA, BBDKUBAHUE,
dbu3nyueckas, 1yXOBHAsI U COIMANbHAS aianTaius). DTO O3HAYAET, YTO YEJIOBEK, Y
KOTOPOTO HET HHUKAaKWX OOJIE3HECHHBIX OIIYIICHWH, KOTJa €ro OpraHbl M TKaHU
paboTaroT, BBINMOJHSS CBOM (YHKIMH B TMOJHOM oOObeme (0e3 orpaHudeHuil),
MOKET CUHUTATh CEOS 3J0POBHIM.

AHanu3 nokaszaTesei, XapakTepU3yOIUX 30POBbE HACEIEHUs YOEIUTEIbHO
CBUJETENBCTBYET O HEYKIIOHHOM POCTE YKCJIA JIUL, CTPAAIOIIUX WM CKIOHHBIX K
Pa3IMYHBIM 3a00JIEBAHUSAM, MPEXKIE BCETO K TAKUM, KOTOPbIE MOJIYYUSIM Ha3BaHHUE
«OonezHer 1mBWIM3anMu». K HUM cinegyeT OTHECTM Tak Ha3blBaeMble
ONMIMOPTYHUCTUYECKHE HHQPEKIHNH, MMOPAKAONIME HOBOPOXKIECHHBIX M OOJBHBIX,
HaxXoJsIIMXCS B CTAalMOHapaX, OOJIE3HH  CHCTEMbl  KpPOBOOOpaIlEeHHUS,
OHKOJIOTMUECKHE 3a00JIEBaHUsI, MOYEKAMEHHYI0 U JKETYEKaMEHHYIO OO0JIe3HHU,
OpOHXHMANbHYI0O acTMy M Jpyrue ajjieprudyeckue 3a0oJeBaHUs, TIENaTUTH,
OKHMpEHUE, MOAArPYy, OCTEOXOHAPO3 M WHBIE MOPAXKEHUS CYCTAaBOB, OCTEONOPO3,
nuabet. [lo nanapiM BecemupHO# opranu3anuu 34paBOOXPaHEHUs] MHOTHE U3 3THX
Oose3Hel, ABIAIOTCS MPUUYMHON CMEPTH M HMHBAIMAHOCTH B PpabOTOCIOCOOHOM
Bo3pacTe. 3a00jeBaHUSIMU CHCTEMbl KpPOBOOOpAIIEHHWs B HACTOSLIEE BpeMs
ctpagatlor 10 40% HaceneHus. 3JI0KaYECTBEHHBIE HOBOOOpA30BaHUS U
npeapakoBble cocTosiHusl orMeuarorcest y 30% B3pocinoro HaceneHus, O0JIe3HU
YKETyI0YHO-KUIIIEYHOT'0 TpakTa 0OHapykuBarotcs y 6osee 20% B3poCibIX U geTen
u, 1o nporrosam, k 2030 roay sta mudpa gocturuaer 40%. YV 53% myxuun u 19%
YKEHUIUH, MPOKUBAIOMINX B HWHIYCTPUAIBHBIX CTPaHAaxX, BBISBICHO IMOBBIIIEHHOE
COZIEp’KaHME WIABEJIEBOM KHCIOTBI B Moude, npu 3ToM y 5-20% iroxen mnpu
JNOCTH)KEHHH 70-JIeTHEro BO3pacTa, OTMEYAKOTCA NPHUCTYIIBI MOYEKaAMEHHOU
00ne3HU. Y KaXKAOro TPEThEro JKUTENS IUIAHEThl HMMEIOTCA TE€ WM WHBIE
AJJIEPTUYECKUE MPOSIBICHUS.

JluHnamuka  mokazarenieid  3a00JieBa€MOCTHM  JI€Te€l U MOJPOCTKOB,
oOyCIioBIIeHHAs BO3ACHCTBHEM (DAKTOPOB MUTAHMS, 00PA30M KU3HU MPECTABICHA
B MIPUJIOKEHUN 1.

Ha npotsikennn Bcero nepruoja CymecTBOBaHUS Y€JI0BEYECKON IMBUIIN3ALNU
MPEANPUHUMAINCH MOMBITKH OTBETUTHh HA BOIMPOC: MOYEMY 3TO MPOUCXOAUT U KaK
HAaYMHAIOTCA O0Jie3HH? DTOT BOIPOC BOIPOCOB [JIsi MEAMIIMHBI BCEX BpPEMEH
COXpPAHSET CBOK AKTyaJIbHOCTh M B Hamu JHU. Bo Bropon mnomoBuHe XIX u
Hayasie XX BeKa B MEPHUOJ TaK HA3bIBAEMOI'O «30JIOTOTO BEKa» MUKPOOHMOJIOTHUH,
onmaronmapst HayuHbIM goctkenusMm Jlyu [Tacrepa, Pobepra Koxa, [layns Dpnuxa
U JAPYrUuX BBIJIAIOIIUXCS MHUKPOOHOJIOrOB, YyIaloCh YCTaHOBUThH, YTO MHOTHE



3a00JieBaHMs, CKJIOHHBIE K PACHpPOCTPAHEHMIO, CBSI3aHBI C KOHKPETHBIMU
MUKpOOpraHu3MamMu — Bo3Oyautensmu wHpeknuii. OCHOBBIBasICh Ha JTHX
JIOCTHKEHUSIX, OBLITH pa3paboTaHbl XUMHOTEPAINIEBTUUECKUE MperapaThl, BAKIIUHBI,
YyBCTBUTEIIBHBIE METOJIbl JAUATHOCTUKH, ITO3BOJIMBIINE OCYUIECTBIISTh PAaHHEE
BBISIBJICHUE, TPOPUIAKTUKY U JICUCHHUE TaKUX MH(PEKIMOHHBIX 3a00JIeBaHUH, KaK:
gymMma, XoJjepa, AU3CHTEepUs], TyJasapeMus, CuQUiInuc, TyoepKyse3, roHopes, JIeTpa,
AMUACMUYCCKUN MEHUHTHT, OCIA, IMOJMOMHUEIUT, OPIONIHOW ¥ CHITHOW TH(HI,
Opy1enies, TyoepKyIie3, CTONOHK, TudTepusi, MASIPUS U MHOTHE IPYTHE.

B 1907 rony M.M. Me4yHUKOB BBICKa3aJl NPEAINOIOKEHUE, YTO MPUYHHOU
BO3HUKHOBEHUSI MHOTHX 3a00JIEBaHUI SIBISETCS COBOKYIHBIN 3(D(PEKT Ha KIETKU U
TKaHH MAaKpOOpraHu3Ma pa3HOOOpPa3HBIX TOKCHMHOB M APYTUX METaOOJIUTOB,
IPOAYLMPYEMBIX MHMKPOOPTraHW3MaMH, BO MHOYKECTBE IPUCYTCTBYIOUIUMHU Ha
KOX€E M CIM3HUCTBIX YEJIOBEKA W >KMBOTHBIX, IPEXKIE BCETO B MUILIEBAPUTEIBHOM
Tpakte. K coxanenuio, B MOCIEIYIONIME TOJbl B CUIY psAla OOBEKTUBHBIX U
CYOBbEKTUBHBIX MIPUUYMH BHUMAHUE K POJIM MUKPOOPTaHU3MOB XO35IMHA B Pa3BUTUHU
MHOTHX PaclpOCTPAHEHHBIX 3a00JIEBAHHI YEJIOBEKA HE JOOLEHUBAJIOCH.

B 30-60 roast XX crToneTHs MNEPBONPUYMHY MHOTHX MaTOJIOTUYECKHUX
MPOIIECCOB CTaJM CBSA3bIBaTh C HAPYIICHUSMH, BO3SHUKAIOIIMMH B ILEHTPAJIbHOU
HEPBHOU CHUCTEME.

B 70 rogax XX cronerust kaHaackuii narosnor ['anc Cenbe chopmynupoBan
KOHIICTIIIUIO CTPECCa, BBEN MOHATHE «O0JIE3HU aJlallTalliiy, CYUTAs, YTO B OCHOBE
MHOTHX OoOJie3HEeH uYeJoBeKa JieKaT HapylleHus OanaHca »JJIEKTPOJIUTOB U
CTEPOUIHBIX TOPMOHOB.

JocTuxeHuss B 00JJaCTU TEHETUKU W MOJICKYJSIPHOW OMOJIOTHH, a TaKKe B
obyacTu d3KcrepuMeHTaIbHOM wuMMyHonorud B 70-80 romax XX crojeTus
MO3BOJIMJIA CMECTUTh AKIIEHThl B TOJIb3y HACIEICTBEHHOTO W/WUJIM UMMYHHOTO
reHe3a MHOTHUX COBPEMEHHBIX 3a0oJieBaHUN dYesnoBeka. Hauanmuch akTUBHBIC
MOUCKH Je(PEKTHBIX TE€HOB B XPOMOCOMAaX, IIEPBUYHBIX M BTOPHYHBIX
UMMYHOJI(PUITUTOB, TPUYMH UMX BO3HUKHOBEHHUS U MATOPU3HOJIOTHUYECKUX
M3MEHEHHUI KaK CJEeJCTBUE ATHUX HapylleHud B makpoopranuszMe. C Hayana 80-
roJIOB YBEJIMYCHHE YHCja OOJIe3HEH YellOBeKa CTalld CBS3BIBATH C YXYAIICHUEM
COCTOSIHUSI OKpYXKaloIIel cpebl aHTPOIOTEHHOTO IPOMCXOXKIEHHUS, BBICOKOMN
CTETNICHBIO ypOaHU3AINH, TUTIOAMHAMUEH, XUMU3AIUEH CEIIbCKOXO3SIMICTBEHHOTO |
MPOMBINIJICHHOTO  MPOW3BOACTBA,  IIUPOKMM  BHEAPEHHMEM B  OBIT U
3PaBOOXPAHEHNUE HOBBIX XMMUUYECKUX COCTMHEHUM CUHTETUYECKON TPUPOIBI.

[lepeunciieHHbIE TMOAXOABI K TOHMMAHUIO TIPUYMH BO3HUKHOBEHUS
3a00ieBaHU 00bEIMHACT MTOHUMAHKE, YTO TIEPBUYHAS POJIb B (DOPMUPOBAHUH TaK
Ha3bIBAEGMBIX «COMATHYECKUX» 3a00JIEBaHWWA OMPEIEIACTCS W3MEHEHUSIMH B



DYHKIMSIX ¥ OHOXMMMYECKHX PEAKIMAX SyKAPUOTHUECKMX® KIETOK OPraHOB M
TKaHel 4dYeloBeKa. OTO SBWJIOCH OCHOBOM [Uisi pa3pabOTKU OOJBIIMHCTBA
COBPEMEHHBIX JIEKapCTBEHHBIX INpenaparoB. biaronaps nmpou3BOACTBY MOAOOHBIX
(bapmaneBTUUECKUX CPEJCTB, BBICOKOMY YPOBHIO MEAUIIMHCKOTO OOCITYKUBAHUS U
paHHE  JMarHOCTUKU  BBICOKOPA3BUTHIM  CTpaHaM  YJaeTcsl  CIEp>KUBATh
JaIbHENUIINI pocT 3a00J7€Ba€MOCTH M CMEPTHOCTH HaceneHud. J[lanbHelee
pa3BuTHEe (PapMaleBTUUECKOW MPOMBIIIICHHOCTH Ha OCHOBE JOMHHHPYIOIIEH B
HACTOSAIIEE BPEMSI KOHLEIIUH 3/10pOBbsl U IPUUYUH 3a00JIEBAEMOCTH camo 1o cebe
CIIOCOOCTBYET IPOAOJKEHHIO 3arPs3HEHUS] OKPYKaIOLIEH cpefibl, BOSHUKHOBEHUIO
HOBBIX 3a00JI€BaHUI U YBEJIUUYECHUIO YUCiIa 3200JIEBIINX U3BECTHBIMHU B HACTOSILIEE
Bpems Oosie3HsIMH. TpaJulMOHHBIE MOAXOABl TOCIEIHUX JECATUIETUH K
npu4YrHaM (GOPMHUPOBAHUS MHOTHX PAaCHpOCTPAaHEHHBIX 3a00JI€BaHUN YeIOBEKa
Oonbllle HE JAlOT KOHCTPYKTUBHBIX HJAE€H U MPEAJIOKEHUH K pa3paboTke
BBICOKOO(()EKTUBHBIX CpPEACTB W NPUEMOB NPOPHIAKTHKA U  JIEYEHUS
aTepOCKIIEPO3a, TUIIEPTOHUH, HOBOOOpa30BaHUM, aJIepruM, IPYTUX
IIATOJIOTMYECKUX COCTOSIHUM ¥ CHHIPOMOB, YHCJIO CIIy4aeB KOTOPBIX MEUIEHHO, HO
HEYKJIOHHO BO3pacTaerT.

B 1985 rony 3apy6exnsie uccinenonarenu S.B.Eaton u M.Konnor Beickazanu
TUIIOTE3y, YTO pOCT OOJIe3HEH IMBUIM3AallMM BO BTOpOM TMoOJIoBUHE XX Beka
0OyCJIOBJIEH T€M, YTO T€Hbl COBPEMEHHOT'O YeJIOBEKa, aJallTUPOBAHHBIC B TEUCHHUE
MOYTH MWUIMOHA JIET DJBOJIOUMM K  JKU3HEHHBIM YCTOSAM U TIHIIE
MPEAIICCTBEHHUKOB, OKa3aJuCh HEAOCTATOYHO YCTOMYUBBIMH K  PE3KUM
U3MEeHEeHHUsIM 00pa3a Ku3HM uenoBeka 3a nmocieanue 100-200 mer.

Bo Bce Bpemena npobsieMa nmuiy Obljla OJTHON U3 CaMbIX Ba)KHBIX, CTOSIIIUX
nepea 4YeJoBEYeCKUM 001ecTBOM. JIeHCTBUTENBHO, aHAIM3UPYS KYJIbTYpHBIE
TPAaJUIIMM W 3aKOHbI, CBS3aHHBIE C TUTMEHOW MUTAHUS HAIIUX JPEBHUX
IPELIECTBEHHUKOB, )XUBIINX B Meconoramuu, Erunre, Kurae u qpyrux crpanax
Hanenero u Cpennero Bocroka, [IpeBuei ['penun u PuMckol uMnepuu, MOKHO
OOHapYy>KUTh CBUIETEIbCTBA TOTO, YTO €II€ HECKOJbKO ThICSY JIET Ha3aj
JIOMUHUPOBAJIO TOHUMAHHWE, YTO 3J0POBbE UEOBEKA B HAMOOJNBINEH CTENEeHU
ONPEAEIACTCS XApPaKTEepPOM H TMOJHOLUECHHOCTBKD €ro MHUTAaHHS, CTEIEHBIO
(bU3MYEeCKO aKTUBHOCTH, TAPMOHHH JTyXa U COITUATBHON YOBIETBOPEHHOCTH.

Boinatomeiics pycckuii pusuonor W.I1.I1aBnoB npu BpyueHuu emy B 1904
ronxy HobGenmeBckoil mpemMun mucai, 4TO «HAJ BCEMH SIBIICHUSMH YEJIOBEYECKOUN
KU3HM TOCHOJCTBYET 3a00Ta 0 xyiebe HacymHoM. OHa MpeacTaBisieT coOOW Ty
JPEBHEUIYIO CBSA3b, KOTOpas OOBEIUHSIET BCE KUBbIE CYILIECTBA, B TOM YHCIIE U
YyeJIoBeKa, C OKpyxKawmied ux npupoqoi». Ito BeipaxkeHue W.IL.IIaBnoBa kak
HEJb34 JIyYllle MOAYEPKUBAET 3HAUUMOCTh MUIIEBOrO (pakTopa B GOpMUPOBAHUU
30POBbs U NOJIHOLIEHHOCTH KU3HM 4esioBeKa. [loacunTano, 4To Ha IPOTSHKEHUU

> DyKapuOTHYECKNE KIIETKH — KJIIETKH, UMEIOIIUE SIPO.



CBOEH KU3HU CPEAHECTATUCTUYECKUI YEJIOBEK ChenaeT 0K0I0 60 TOHH pa3IndHbIX
IIPOYKTOB IIUTAHMS.

KomuuectBo U cTpykTypa MOTpeOJISIEMOl MU B 3HAYUTEIBLHOW CTETICHU
TaK)K€ CBS3aHBI C (U3UYECKOW AaKTUBHOCTHIO YEJIOBEKA, €ro ICUXUYECKUM
COCTOSIHUEM W  COUMAJIbHBIM  MOJOKEeHHEM. CorjacHO  COBPEMEHHBIM
MPEACTABIICHUSIM PAllMOHAIBHOE THTAaHWE JOJKHO OOCCTIeUMBaTh YEIOBEKY
paBHOBECHE MEXIYy MOCTYIMAIOIIeH U pacxoayeMol sHeprueil (6amaHC SHEPIHH),
yIOBJIETBOPEHUE TMOTPEOHOCTH OpraHu3Ma B  HEOOXOJUMOM  KOJHUYECTBE
OPTraHMYECKUX MW HEOPTraHWYECKUX COCNMHECHHWH (0ajaHC IJIAaCTHYECKOTO
MaTtepuaia), coOJII0ICHUE peuMa MUTaHud. Takum o0pa3oM, ¢ OOIIETIPUHATON
TOYKU 3pPEHUS, MUIIEBbIC MPOAYKTHI MPEICTABISIOT COO0OM SHEPreTUUEeCKUid U
OMOCHHTETUYECKUM MaTepuan >KMBOTHOTO M PACTUTEIBLHOTO TMPOUCXOKICHUS,
UCITIOJIb3YEeMbIi B HATYpaJIbHOM WJIM NIepepabOTaHHOM BHUJIE B KAUECTBE MCTOUHHMKA
SHEPI'uM, TIACTUYECKUX U BKYCO- apOMATHYECKUX KOMIOHEHTOB, HEOOXOIUMBbIN
JUTSL pOCTa, pa3BUTHUS U GYHKIIMOHUPOBAHUS OPTaHOB M TKaHEH YelloBeKa.

Pe3ynbraThl MccaeAOBaHUNA M HAOMIOJCHUM yOEIUTEIbHO MOKAa3bIBAIOT, UTO
MPOAYKTHI THUTAHUSA OO0Jagal0T HE TOJBKO IIUTATEIbHOW II€HHOCTBIO, HO U
PEryJMpPYIOT MHOTOYUCIIEHHBIE (DYHKIIMU U OMOXMMHYECKHUE pEaKIMd OpraHu3Ma.
B cBs3u ¢ 3THM cTanmm 00CyXAaThCs BOMPOCH HE TOJIBKO PalliOHAIBHOIO, HO U TaK
Ha3bIBAEMOT0 3JJ0POBOT0 MUTAHUS.

[Tox 310poBBIM nutanuem’ npeayiaracTcsl MOHUMATh yMOTPEOJICHUE B MUIILY
TaKuX MUIIEBBIX CYOCTaHIIMM, KOTOPbIE B MAKCUMAaJIbHON CTETIEHU Y OBJICTBOPSIOT
MOTPEOHOCTH 4YeJIOBEKa B DJHEPreTHYECKUX, IUIACTHUECKUX U PETyJISTOPHBIX
COCAMHEHUAX, YTO II03BOJSIET IOAAEPKUBATh 3J0POBbE M IPEIOTBpAIIATH
BO3MOXXHOCTh BOBHUKHOBEHUSI KAaKUX-JTUOO OCTPBIX U XPOHUYECKUX 3a00JI€BaHUM.

Poct yucna «0ose3Hel MuBUIM3AMKW» B HAMOOJbIIEH CTETICHU B MOCIICAHUE
JNeCATWICTHs  OOYCJIOBJIGH  YBEJIMYEHHUEM  CTPECCOBBIX  BO3JEHCTBUH  Ha
YEJIOBEUECKYIO0 TOMYJISINI0, CHIKCHUEM (PU3NYECKON aKTUBHOCTH, BHEIPEHHEM
COBPEMEHHBIX TEXHOJIOTUM BBIpALIMBAHUS, XPAHEHUs, MOJATOTOBKUA IMHUIIEBOTO
ChIpbS M TPOAYKTOB TMHUTaHUS (CTUMYIATOPHI POCTa, YCUJIUTENIH BKYCa,
crabunmzaTopsl). OCOOEHHO CYIIECTBEHHO ATH U3MEHEHHS 3aTPOHYJIH MHUIIEBOM
pallMOH W TMPUBBIYUKK mpuema nuiu. [loaTBepKaeHneM ASTOTO Te3uca CIyKaT
HAOJIOICHUS 32 KUTEISIMU TE€X PETMOHOB 36MHOTO 11apa, B yCTOU, KU3HU KOTOPBIX
€lIe HE MPOHHUKJIA COBPEMEHHAs LMBWIM3AIMA. Tak, Yy KOPEHHOTO HACEJIECHUS
MHOTHX OCTPOBOB MuKpoHe3un, TIyOMHHBIX Tepputopuii Adpuxku u HOxHOM
AMEpUKH, TUTAHHE KOTOPBIX Maj0 OTJIMYAETCS OT TAaKOBOTO OT MX JIPEBHUX
MPEAINICCTBEHHUKOB, TMPAKTUYECKH OTCYTCTBYIOT TMPHU3HAKKW aTEepPOCKIIECPO3a,

6 3/10poBOE THTaHHE— 3TO THUTAHHE, OOECICYMBAIONICE POCT, HOPMAJIbHOE pa3BHTHE U
JKU3HEJEATEIbHOCTh YeJIOBEKa, CIIOCOOCTBYIONIEE YKPEIUICHUIO €0 37I0POBbS U MPO(UIAKTHKE
3a00JIEBaHUIA.


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

caxapHoro quabera, OpoHXuaIbHOM acTMbl. YacToTa BOSHUKHOBEHUS paKa JIETKUX,
TOJICTON KHUIITKU, TPYIAHOMN Kee3bl, HHPAPKTOB, MHCYJIHTOB, CaXapHOTo auadera u
Ipyrux 0oJie3HEW HUBWIM3AIMU BO MHOTO pa3 HIKE, YEM Y JKUTENEH pa3BUTHIX
ctpan EBpombl, Amepuku u Asuu. HabmroneHus, mpoBeAeHHBIE HA TPOTSHKEHUN
HECKOJIbKUX JeCATWIETUH 3a 17 pa3nuyHbIMU 3THOCAMH, MNPOKUBAOIIUMU B
CeBepHBIX U B cyOTponnyeckux obnactsax CLLIA, mokazanu, 4to y npeacraButenei
T€X HApPOAHOCTEW, KOTOPbIE MNPUHSIM TaK HA3bIBAEMbIM 3aIaJIHOCBPONECHUCKUN
o0pa3 >KM3HHM, YacTOTa BO3HUKHOBEHHUS CEPACUYHO-COCYIUCTHIX 3a00seBaHUMN
BO3pocia B 8-12 pa3, SHIOKPUHHBIX HAPYIIEHUN - B 5 pa3 10 CPaBHEHUIO C TEMH,
KOMY YyJaJIOCh COXPAaHUTh TPAJAUIIMOHHBIN YyKiaa *u3HU. Cpeau 3THUYECKOTO
HaCeJICHUs, MPOJAO0JDKAIOIIETO COXPAaHATh TPATUIIMOHHBIA I HUX 00pa3 >KU3HHU,
MPAKTUYECKA OTCYTCTBOBAJIM TaK Ha3bIBa€Mble ayTOMMMYHHBIE 3a00JieBaHUS,
KpailHe peIKo OOHAPYKUBAIMCH ajiepruyeckue MposBieHus. CpaBHUTEIbHbBIN
aHaJIN3 TMOKA3aJl, YTO MHIIEBOM PALIMOH COBPEMEHHOIO >KUTEIS TaK HA3bIBAEMBIX
IMBWIN30BAHHBIX CTPaH MHpPA COJCPKUT OOJIbIIOE KOJUYECTBO JKHPA,
MOHOHEHACBHIIIEHHBIX W HACBIIICHHBIX KUPHBIX KUCIOT, MOBApeHHOU comu. [luia
JKUTENEH, KOTOPhIX MaJI0 KOCHYJach COBpPEMEHHas UMBWIM3AIMsS, Oorara
HEHACBIILIEHHBIMU KUPHBIMU KHCJIOTAMH, MUHEpPaIbHBIMU COJISIMU,
M30IPEHONAAMH (IIPE/IIIeCTBCHHUKY JIHIHAOB), BATAMUHAME A U C, [HIEBBIMH
BOJIOKHAMM.

3a mocneaHue ABECTHU JET HaOMI01aeTCsl CHUKCHNE YCTOWYMBOCTH YeNIOBEKa K
BO3HHKHOBEHHUIO PA3JIMYHBIX OCTPBIX W XPOHHYCCKHX 3a00JICBaHUI, OJHOW U3
MPUYUH CITYXUT U3MEHEHHE MHUIIEBOTO MOBEJCHUS - YBEIMUYCHHE YIOTPEOIICHUS B
Uity padhuHAPOBAHHBIX MPOIYKTOB (caxap, pacTUTEIBHOE W CIMBOYHOE Maco,
KpEIKHUE aJKOTOJIbHbIE HAmuTKW). PaduHupys NpoayKThl MUTAHUS, yOUpas Tak
Ha3bIBacMbIe 0aIIIACTHBIC BEIIECTBA, YEJIOBEK Ha MPOTHKCHUH MHOTHX ITOCICTHUX
JECATUIICTHI CO37aBajl IPOIYKTHI MTUTAHUS, OOOTAIICHHBIC JIETKO YCBAaWBAEMBIMU
yriaeBogamMu. B pesynbraTe ObUIM TOMYyYEHBI MNPOAYKTHI, JIMIIEHHBIE MHOTHX
BUTAMHHOB, PACTUTEIBHBIX BOJIOKOH W JAPYTHX, KpaliHE HEOOXOIUMBIX IS
3I0POBbS U MMMYHHTETA THUIIEBBIX KOMIOHEHTOB. [lockoyibky o0pa3 »Ku3HU
COBPEMEHHOTO YeJIOBEKa XapaKTEePHU3yeTCs MaJIONOIBHKHOCTBIO, W30BITOYHOE
KOJIMYECTBO  KaJIOpWH,  TOJy4yaeMoe B  pe3ylpTaTe  YHmoTpeOsieHus
padMHUPOBAHHOTO caxapa, NMPHUBOJUT K PHCKaM 3a00JeBaHUN IMOMKETyI0YHOM
JKEJIe3bl, TIOBBIIIICHHOMY BBIOPOCY WHCYJIMHA, CHIDKCHHIO 00pa30BaHMs B KIIETKaX
TJINKOTEHA U, KaK CJIEJICTBUE BCETO ATOTO, OTJIIOKEHUIO M30BITOYHOTO KOJIMYECTBA
KUPa, Pa3BUTHIO OOJIE3HEHW CUCTEMBI KPOBOOOPAIIICHHSI, CaXapHOTO TradeTa.

Crnenytonieit 0COOCHHOCTbIO W3MEHEHHS JIMEThl COBPEMEHHOI'O 4YeJIOBEKa,
ABJISIETCA ~ PE3KOE  YMEHBIICHUE IIOCTYIUIEHHWS B OpraHu3M C  [HIIEH
MOJIOYHOKHUCHBIX OakTepuil. B Hacrosimee BpeMsi KUTEIM pPa3BUTBIX CTpPaH

! I/ISOHpCHOI/IHBI - IPCAMCCTBCHHUKH JIMIIU/I0B.



yHOOTpeOJIAIIOT B MUJUTMOHBI U 0o0Jiee pa3 MeHbIe MOAOOHBIX MUKPOOPTaHU3MOB,
YeM HUX APEBHUE NMpEeAIEeCTBEHHUKH. Hamw npenku s coXpaHeHus MPOAYKTOB
MUTAHUS  WCIOJIB30BaJd  JIMIIb  €CTECTBEHHBIC  CIIOCOOBI  KOHCEpBAIUU:
BBICYIIIMBAaHUE WM IPUPOAHYIO (hepPMEHTAITHIO 32 CUET MOJIOYHOKUCIBIX U IPYTUX
MUKPOOPTaHU3MOB, CIy4YalHBIM O0Opa3oM TONAJAIOIIMX B PACTUTEIBHYIO U
JKUBOTHYIO MHIIY W3 OKpYKaromieh cpeabl. B pesynaprare hepMeHTallid MHOTHE
MPOIYKTHI 00OTAIAINCh MIJITHAPIAMHA MOJOYHOKUCIBIX OakTepwii, rpuOOB U
NpoAyKTaMHU HMX Merabonu3Mma  (JIeTydyde O KUPHBIE  KHCJIOTHI, IENTHBI,
HOJ'II/IaMI/IHbls, BUTAMHHBI, aHTUOMOTHKO-CXOKHE CyOCTAaHIIMM), KOTOPBIE, MOIAaB B
MUIICBAPUTENBHBIA TPAKT, BHOCWJIA CYIIECTBEHHBIM BKJIAJ B IOJJECPKAHUE UX
310poBbs. K coxkaneHuto, n3-3a BHEIPEHUS TEPMUUECKON 0OpabOTKH MPOIYKTOB
MUTaHWs, aOCOJIOTHOE COJACp)KAaHWE TOMAJAloNIMX B OpPraHU3M dYeJOBeKa
MOJIOYHOKHCIIBIX MHMKPOOPraHHW3MOB 3aMETHO yMeHbIIWIOCh. Kak crieactue
ATOTO, CPOKU (OPMHUPOBAHUS HOPMAIBHOW MHKPOGIOPHl PE3KO BO3POCIH,
M3MEHWICS KAYECTBEHHBIM M KOJMYECTBEHHBIM €€ COCTaB. OJTOMY TaKkKe
CIIOCOOCTBOBAJIO IIUPOKOE UCIIOIB30BaHNE B XX BeKe aHTUOUOTHKOB.

BaxxHoil 0COOEHHOCTBIO COBPEMEHHOM IHETHI SIBISETCS TAaKXKE H3MEHEHHE
COCTaBa U COOTHOILIEHUS, YIIOTPEOISIEMBIX B NIy KOMIOHEHTOB, YYacTBYIOIIUX B
o0ecleyeHnn OpraHuM3Ma IUTACTHYECKUMHU W PETYJISTOPHBIMU COEIMHEHUSIMHU.
YnorpebiieHue NPEeuMyIIECTBEHHO MHUIIM PacTUTEIBHOrO (KOPEHbs, OpEXH,
IUTO/IBI, 3€JIeHb, TPUOBI, ATOJBI, (PPYKTHI), pexe PHIOBI U Msca MPUBOIWIO K
dhopMUpOBaHUIO palliOHa MEHEe O0raToro 0EIKOM, HO COAEp KallluM CYIIIECTBEHHO
0oJIbllIee KOJTMYECTBO MUHEPAJIbHBIX COJIEH, MUILEBBIX BOJOKOH, aHTUOKCHIAHTOB.
B Hacrosimiee Bpemsi cpenHectatucthyeckuii yenoBek B 10-20 pa3 Oosblie
ynoTpeOssieT cojieil HaTpus, B YEThIpE pa3a HACBILICHHBIX >KUPHBIX KHCIOT.
CooTHomeHue oMera-6 K omera-3 >KMpPHBIM KHCJIOTaM B IHILEBBIX MPOIYKTaXx,
UCIIOJIb3YEMBIX B MPOIUIOM CTOJIETUH, ObUIO 2:1. Y COBpEMEHHBIX I3CKUMOCOB 3TO
COOTHOlLIeHHe paBHsiercs 1,7:1, y kopeHHoro HaceneHusi SANoHUU 3TO
cooTHOIIeHHe Onm3ko kK 12:1. ¥V COBpEeMEHHBIX JKUTENEH KOHTUHEHTAIbHBIX
rOCyJlapCTB COOTHOILIEHUE 3TUX KUCJIOT B MHUIIE HOCUT OOpaTHBIM Xapakrep, U
nopoit moxer gocturatb 50:1, 4TO HE MOXET OJArompUsATHO CKa3aTbCsAd Ha
3I0pOBBE.

OTmedaeTcsi CyIIECTBEHHOEC CHIDKEHHWE YPOBHS HEOOXOIUMBIX YEIOBEKY
MUIIEBBIX WHTPEAUCHTOB IPHU MPUTOTOBIACHUU mHIIA. COBPEMEHHBIC METOIBI
00pabOTKM MUIIEBHIX MPOAYKTOB KaK JJIsI HETIOCPEACTBEHHOTO UX TOTPEOJICHHS B
MUY, TaK ¥ JUIS JJIATSILHOTO XPAaHCHHs TaK)Ke BHOCAT CBOW HEOJIAarONMpHUSTHBIN
BKJIaJl B JMETYy HaIiero coBpeMmeHHuka. [IpupyuuB orosnm, a 3arem, pa3paboraB
JIpyrue TpUeMbl TEPMUYECKOM, (PU3MUYECKOM M XMMUYECKOH 0OpabOTKH MHUIIH,
YEJIOBEK B 3HAYMTEIIHOH CTETNICHH COKPAaTWJ €€ MUTaTeIbHYH IICHHOCTD,

® onMaMHHBI BBITIOTHSIOT (GYHKIUIO MOJTYJISITOPOB HEMPOMEINATOPHBIX CUCTEM MO3Ta.



pa3pylimi T€ €€ KIYEBbIE KOMIIOHEHTBHI, KOTOpPbIC€ KpalHE HYXHbI, s
HOPMAJILHOTO (YHKIIMOHUPOBaHUS opraHuzma. K cokaleHnto, COBpeMeHHas
MUIIEeBas MPOMBIIIJIEHHOCTh, Majio o0palacT BHUMAaHHUS Ha TO, YTO BaKHEHIIHE
KOMITOHEHTBI MHIIU PA3PyIIAOTCA MPU OYMCTKE, BBICYIIMBAHWH, HATPEBAHUHU U
Py 3aMOpaKUBaHUU. Tak, B MPOIIECCE OUMUCTKU 3€PHO YTPAUMBAET CBOM BaKHBIE
MUIIEBBIC DJIEMEHTBI, PACIOJIO)KEHHbIE B O000JIOYKE 3€pHAa - BHUTAMUHBI,
AHTHOKCHJIAHTBI, aMHUHOKHCJIOTBL. ECIM paccMOTpETh BCE ATallbl MPUTOTOBJICHUSA
MUIIEBBIX Macesl U KUpa, TO MOKHO YOETUTHCS, UTO CO cOOpa CEeMSH U 3€pEH, UX
BBICYILIMBAHUS, OYKMCTKH, Pa3daBIIMBAaHMS, HArPEBAHUs, DKCTPAKIIUMHU, OTICIICHUSA,
OYMCTKHM, YCTPAHEHHs 3amaxa, B TOM WJIM WHOW CTENEHW KOHEYHBIM IPOAYKT
JIMIIAETCS KIIOYEBBIX MUTATEIbHBIX KOMIIOHEHTOB B PE3yJIbTaTe€ CaAMOOKHUCIICHHUS,
TUAPONIH3a, N30MEPHU3AIINHN, YTPATHl TOKO(EPOIIOB.

B kadecTBe mnpumepa 3aBUCUMOCTH LIEHHOCTH [JIsl 3J0POBbSl YEIOBEKa
MPOAYKTa MUTAaHUSI OT ChIPhS MOTYT OBbITH JJAHHBIE O COCTaBE€ HEHACHIIICHHBIX
KUPHBIX KHUCJIOT B MOACOJHEYHOM Macie. [Ipu momydeHuMM Macia U3 ceMeyek
MOJICOTHEYHHKA, B3AThIX HA 10-i 1€Hb, COOTHOIIIEHUE B TOTOBOM MPOJYKTE OMeETa-
6/omera-3 paBHO 3:8, MpU HCMHOJIB30BAHUM COOpaHHBIX ceMmeuek Ha 30 JeHb 9TO
cootHomrenne npocturaer 12:1, a Ha 90 menb or nBereHuss — 24:1. 3eneHble
OaHaHbl XapaKTEPU3YIOTCS MEHBIIUM TJIMKEMUYECKUM HWHIEKCOM, YEM JKEIThIe
criesible O0aHaHbI, TTOCKOJIBKY TOCIIETHUE COAEp>KaT OoJblle OBICTPO YCBOSIEMBIX
caxapoB. Hamm npenku NpeuMyIIecTBEHHO YHOTPEOsiid (PYKTbl M OBOIIM
3QJI0JITO0 70 TOrO, KaK OHU co3peroT. OpyKThl M OBOIIM 00JIaIal0T MOIIHBIM
AHTUMYTAreHHbBIM U TPOTUBOPAKOBBIM 3 dexTom, Onaromapss HATIUYUIO B HUX
Oospiiero  kosnuectBa  (JIABOHOMIOB U TiytaTuoHa. (OcoOEHHO MHOTO
AHTUOKCUJAHTOB B OKpAIlIEHHBIX OBOIIaX H (pyKTax. ITO MOCIYXHIIO
OCHOBaHHEM AMEpPUKAHCKOMY MPOTHUBOPAKOBOMY OOIIECTBY PEKOMEHI0BATH
€KEHEBHOE YIOTPEOJICHUE KaXKIbIM B3POCJBIM UYEJIOBEKOM OT TSATHU 10 BOCHMHU
pa3MUYHBIX CBEXHUX OBoIeH U (pykTOoB. B mporiecce MpUroTOBICHUS MHINU
3HauuTeapHOoe KomuyecTBO (0T 5 a0 80%) pacTUTENbHBIX AHTHUMYTareHHBIX
cyOcraniuii paszpymaercsa. 90% pwiObero sxupa, 00raToro omera-3 KUCIOTaMH B
MpOIECCE€ MOATOTOBKHM IOJBEPracTcsl TUAPOT€HHU3ALUHU, KOTOpas yOalsdeT 3TU
MPUPOJIHBICE AHTHUOKCUJAHTHI. bojee TOro, HCXoas ©3 TEXHOJOTHYECKOU
11EJI€CO00Pa3HOCTH B YIEpO MOJE3HOCTH IS 3J0POBbS, PACIIHPSIOTCS MTOCEBHI U
BBIpAIl[UBAHUE TEX PACTCHUN U >KUBOTHBIX, MNPOIYKTHl M3 KOTOPBIX JIyUIlle
XpaHATCS, HO JIMIIEHBI CTOJh HEOOXOAUMBIX JUIsl OpraHu3Ma YeJOBeKa JIETKO
pa3pyliaeMblX MOHUIIEBBIX KOMIIOHEHTOB. Hampumep, mnpuoputrer oTaaercs
pacTeHUsIM, B Macje KOTOPHIX OOJIbIIIE COAEPIKUTCS KUPOB, OTHOCSIINX K KIJIACCY
oMmera-6 BMECTO oOMera-3, TOCKOJBbKY TMOCJEAHHE OBICTPO OKUCISIOTCS |
CYIIIECTBEHHO COKpAaIlaloT CPOKU TOAHOCTH IHIINEBOTO MPOAYKTa. Mexay TeM
MOCJIEAHSS TPYyIIa HEHACHIIEHHBIX J>KUPHBIX KHUCIOT, OyIy4d MPUPOTHBIM



AHTHOKCHUAAaHTOM, HCO6XOI[I/IM8, JJIsA HOPMAJIBHOT'O (i)YHKIII/IOHI/IpOBaHI/IH
IMPAaKTHYCCKN BCCX KJICTOK OPIraHOB U TKaHEH YeJIOBEKa.

B pe3ynbpTare aHTPONOr€HHOW ESTETBHOCTH CEIbCKOXO3SIMCTBEHHBIC YIOIbs
OOCHSIIOTCS M HCIBITHIBAIOT Ne(UIMT MUTATeNbHBIX BemlecTB. Kak crienctBue
3TOr0, BO MHOTMX CBEIOOHBIX PACTEHMSIX YMEHBIIAETCS COJEP)KAHUE KUZHEHHO
BaXHbIX coeanHeHuil. [lo maHHBIM aMepukaHCKux wuccienoBateneit, 80% mous
CIIA He MoOryr B HAacTOsllee BpEMsl yIOBJIETBOPUTh IOTPEOHOCTH
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYp B MUHEpalax M MX KOMIUIEKcax. B pesymnbrare,
eciu B Hayasne XX Beka B 100 r mmuHara cogepxkanoch 157 mr xenesza, To B 1968
roJly KOJIMYECTBO 3TOI0 MHMKPOXJEMEHTA B JAHHOM PAaCTEHUH ylajio 10 27 Mr, B
1979 — no 12 mr, a B HacTos1Iee BpeMsl €ro MeHblie 2 Mr. [ yJ0BIeTBOPEHUS
CYTOYHOM MOTPEOHOCTH B3POCIIOr0 POCCUSHUHA B XKeEJe3€ Nepe]] IepBO MUPOBOM
BOIHON JOCTaTOYHO OBLIO CHECTh JIBa KPYIHBIX 510JI0Ka. B HacTosiee BpeMs gaxe
ynotpebnenre 1 Kr s0JOK HE BOCHOJHUT CYTOYHBIE MOTPEOHOCTH B 3TOM
muHepae [8].

V3MeHnnacey coumanbHas CTPYKTypa HACEIEHMs, B PE3yJIbTaTE B HACTOSALIEE
BpeMsl 3HAUNTEIIbHAS YaCTh HACEJIECHUS IIPOKUBAET B IIPOMBILUICHHBIX LICHTPAX H,
IepecTaB y4acTBOBaTh B HEMOCPEICTBEHHOM IMPOU3BOJCTBE MPOAYKTOB IMUTAHUS,
IIPaKTUYECKH JIMIICHA HATYPAIBHBIX CBEXKHMX CEIbCKOXO3SIMCTBEHHBIX MPOIYKTOB
nuTaHusa. B pe3ynbrare WMHTEHCH(HUKAUK MPOMBIIUIEHHOTO MPOU3BOJICTBA C
UCITIOJIb30BaHUEM YIO0OpEeHUH, repOULHI0B, PYHTUUIUIOB MOIyYaeMble MPOAYKTHI
INUTAHUSI CTAJIU CYIECTBEHHO YCTYIATh MO COACPKAHUIO KUZHEHHO HEOOXOIMMBIX
MUIIEBbIX CYOCTaHUMU B JIECATKU pa3 TEM MPOAYKTaM, KOTOPbIE MPOU3BOIUIKCH
110 TPAAULMOHHBIM TEXHOJIOTHSIM.

OmnpeneneHHoe 3HAYCHHWE B HEJOCTATOYHOM TIOHMMAHWH B COBPEMEHHBIX
YCIOBUSIX BaXHOCTH HCIONB30BAaHUS B E€XKEJHEBHOM pallMOHE YeJOBEeKa
HEJIOCTAIOIINX KU3HEHHO BAXXKHBIX PETYJISATOPHBIX UMEET U CJIOKUBIIIASICS CUCTEMA
TOBApHO-JICHEKHBIX OTHOIIEHWH B 00JIacTH 3apaBooxpaHeHus. [IpowsBogutenu
dbapmareBTUUECKUX TMpernapaToB, TOPMO3ST BHEJIPEHUE B TOBCEAHEBHYIO KHU3Hb
rpaxiaaH TPOOMOTHKOB W TPOAYKTOB (PYHKIIMOHATBHOTO TmuTaHus. Jlis
VIIYUIICHHUS] CUTYyalluu, TpeOyeTcs OTrpoMHasi MPOCBETUTEIbHAs paboTa, YTOOBI
yoenuth HacemeHne Poccun, B 3HAYMMOCTH HM  TOJE3HOCTH IIUPOKOTO
WCITOJIb30BAHUS B PAIIOHE TMHTAHHS TMPOIYKTOB (PYHKIIMOHAIBHOTO HAa3HAYCHUS
(mumeBbIe nponyKTLI-az[anToreng.)

B mHacrosmiee BpemMs MNPHUXOAUT IIOHHUMaHUE HEOOXOJAMMOCTH 3aMEHBI
KOHIICTIIIMU PAIlMOHAJILHOTO MUTAaHMUS Ha KOHIEMIMIO ONTHUMAJIBLHOTO 370POBOTO
nutanus. [lapagurmMa waen yaoBIETBOpPEHHUs ToJiofa U MUIIEBOM 0€30MacHOCTH

% [IpoyKTH-a 1A TOréHBI — POLYKTHI IPHPOJIHOTO POHCXO0XK/ICHHS, CIIOCOOHBIE MOBBIIIATH
HecTenu(pUIeCcKyIo COMPOTUBIIIEMOCTh OpPraHU3Ma K IMIUPOKOMY CIIEKTPY BPEeIHBIX (haKTOPOB
buznyecKoi, XUMIUIECKON 1 OMOJIOTUYECKON MPUPO/IBI.



MEHSIETCS TapaJurMOM pacCMOTPEHHUS TMHIM, KaK BakHeWmero Qakropa
COXpaHEHHUS] W YIYYIICHHUS 370pOBbS, CHIKEHUS PHUCKOB BO3HUKHOBEHUS
3200JIEBaHUMN.

B nocnenHue roasl BO MHOTHX CTpaHaxX MHpa PSAAOBBIE MOKYNATENHN MUILIEBBIX
IPOAYKTOB OOECIIOKOEHBl HE CTOJIBKO TEM, COJIEPXKUT JIM IHIIA JOCTATOYHO
KUIOpUH M IUIACTUYECKUX CYOCTaHIIMH U YJOBJETBOPSIET JIM OHA BKYCO-
apoOMaTHUYECKUM 3alpocaM, CKOJIBKO OKa3blBa€T JIM BbIOpaHHAs HMMHU MHIIA Ha
OKUJAEMbIN 0310pOBUTENbHBIN AP dekT Ha opranusMm. [IpoBenennsrii B 15 cTpanax
EBpomnelickoro coro3a B 1996 roay onpoc noutu 15 000 B3pocibIxX JiroAeH mokasad,
410 9% M3 HUX IpEeXKAe BCEro NMpHU BEIOOpE NPOAYKTOB MUTAHUS 33 yMbIBAETCS HaJl
TEeM, KaKOW TO3UTUBHBIA 3(P(GEKT Ha UX 3J0pPOBbE OKAXKET BBIOPAHHBIN HMH
OpoayKT. 32% ONpOIIEHHBIX OTMETWIM, 4YTO YKa3aHUs HAa BO3MOYKHOE
03/10pOBUTENBHOE JEHCTBHE BBIOPAHHOTO UMU IIPOJYKTA MPHU €ro MOKYNKE UTPAIOT
Ba)KHOE 3HAaueHue. Takum 00pa3oM, Mpolecc NOHUMAaHUS U OCO3HAHUS 3HAYEHUS
HE3aMEHUMBIX (AKTOPOB MHUTAaHUS B MNPOPUIAKTUKE HAPYIIEHUS 310pOBbS,
YBEIUYECHHUH MPOJOLKUTEIIBHOCTH JKM3HU, HAYAJICA — JIFOAM BCE yalle npuOerart
K HCIOJIb30BaHUIO OMOJOTMYECKH AaKTUBHBIX J0OABOK, BKJIIOYEHHIO B palOH
NUTaHUs PYHKIMOHAIBHBIX TPOJYKTOB.

IIuranue JOJIXKHO (bOpMHpOBaTLCH Ha OCHOBC KIIIOUCBBIX IIPHHIIHUIIOB
300POBOTO IMTAHUSA C YUCTOM CI)aKTI/I‘IeCKI/IX 9HCProrpar, BCIWYHMHBI OCHOBHOI'O
O6MeHa, BO3pacTa. Oco06eHHO 3TO Ba)KHO B ACTCKOM BO3pacTe.

310pOBO€ MUTAHHE — OJHO W3 0A30BBIX YCIOBHM (POPMHUPOBAHUS 3T0POBbS
JeTel, X TapMOHUYHOTO POCTa W pa3BuThs. He3mopoBoe mwuileBoe MOBEICHUE
dbopMuUpyeT PUCKH H30BITOYHOM Macchl Tella, caxapHoro auadera, 3a0oJeBaHUI
OpraHOB THIIEBAPEHUS, DHAOKPHHHOW CHCTEMBI, CHCTEMBI KPOBOOOpAIICHUSI.
[ToaTBepkaeHNEM PUCKOB CIIYXaT PETUCTPUPYEMBbIE TTOKa3aTeIu 3a00JIeBa€MOCTH.

OCHOBHBIEC TPUHIIUIIBI 3JJOPOBOTO MUTAHUS, KOTOPBIE JOJKHBI ObITh YUTEHBI
npu GopMHpOBaHMK MEHIO: 1) oOecreueHHe pa3HOOOpasusi MEHIO (OTCYTCTBHE
MIOBTOPOB OJIFOJT B TCUCHHUE JIHA U JIBYX CMEXKHBIX C HUM KaJCHIAPHBIX AHEH); 2)
COOTBETCTBHE HEPTreTHUUECKON LIEHHOCTHU 3HEPro3arparaMm, XUMHUYECKOIO0 COCTaBa
omon - (QU3MONIOTMUECKHMM  TMOTPEOHOCTSM  OpraHM3Ma B Makpo- U
MUKPOHYTPUEHTAX; 3) HCIOJIb30BAHHE B MEHIO OJII0J, PEelenTypbl KOTOPHIX,
MPEeIyCMaTPUBAIOT MCIOJIb30BaHUE MIAMSIIUX METOJOB KYJIMHAPHON 00pabOTKH;
4) UCNoJIb30BaHUE B MEHIO MHUILEBBIX MPOAYKTOB CO CHUKEHHBIM COJACpKaHUEM
HACBIIIEHHBIX KUPOB, MPOCTHIX CaXapoB, MOBAPEHHOW COJIM; a TaKXKE MPOIYKTOB
CollepKalluX TMHUIIEBbIE BOJIOKHA; TPOJYKTHI, OOOTAIllEeHHbIE BUTAMHUHAMHU,
MUKpO3JIEeMEHTaMu, Ou(ua0- U J1akTo- OAKTEPUSIMHU U OMOJIOTUYECKH aKTUBHBIMU
no0aBKkaMu; 5) ONTHUMANbHBIA PEXKUM TUTaHUSA;, 6) Hamuyue HEOoOXOIUMOTO
0o00OpyIOBaHUSI U TPOUYUX YCIOBUU JJISI IPUTOTOBJICHUSI OJIIOJ MEHIO, XpaHCHUs
MUIIEBBIX TMPOJIYKTOB, 7) OTCYTCTBHE B MEHIO NPOJYKTOB B TEXHOJIOTHUHU



W3TOTOBJICHHSI KOTOPBIX  HCIIONB30BAJIMCh YCWINTEIW BKYyCa, KpPaCHUTEIH,
3alpelIeHHblE KOHCEPBAHTHI; NPOAYKTOB, 3aNpPEIICHHBIX K YHNOTPEOJEHHIO; a
TAaK)K€ IPOAYKTOB C HApyLICHUSMH YCIOBHM XpaHEHUS M MCTEKUIMM CpPOKOM
TOJHOCTHU, MPOJYKTOB MOCTYMUBIIUX 0€3 MapKUPOBOUYHBIX SPJIBIKOB M (Win) 0e3
COIPOBOJUTENBHBIX JOKYMEHTOB, MOJATBEPKIAIOUIMX O€30IacHOCTh MUIIEBBIX
IIPOJYKTOB.

Tema Ne 2 «OcHOBBI GU3HOT0THY TUIIEBAPEHUS»

Hean: CdopmupoBarh mnpenacraBieHue O (DU3UOIOTHH THINECBAPEHUS, POJIU
HOpMaJIbHON MUKPO(DIOPHI KUIIEYHUKA B (YHKITMOHUPOBAHUH OPTaHU3Ma.

KOHTpOJIl)HbIe BOIIPOCHI:

1. Yro uzydaer Hayka Tpodosorus?

2. Kakue BaxHeHIIMEe KOMIIOHEHTHI ITUILK, HEOOXOAUMBIE JJISl IO ACPKAHUS
HOpPMaJbHOIO 0OMEHa BEIIEeCTB, (QYHKIMOHUPOBAHUS OPTaHOB U TKaHEM,
rapMOHUYHOI'O pOCTa U pa3BuTusi, Bam n3BecTHbI?

3. Kakwue otmens! nuiieBapuTeIbHOTO TpakTa Brl 3HaeTe, UX poJib B

MUIIEBAPEHUH.

Kakast ponp neyenu B npouecce nuieBapeHus?

HasoBure n3BectHbie BaM THIBI MHAIIEBAPEHUS.

Kakue (pyHKIMH BBITONTHAET NUILIEBAPUTEIbHBIN TPAKT?

[lepeuncnure (pyHKIMH, BHITOIHIEMbIE HOPMAIBHONU MUKPO(DIOpOit

KUIIEYHUKA?

No ok

bonpmias ponb B HM3yYEHWH MEXAaHU3MOB IHIIEBAPEHUS W YCTAHOBJIEHUU
oO0lMX 3aKOHOMEPHOCTEW YCBOEHHUS NHUIIM MNPUHAIICKUT akageMuky A.M.
VYroney, coznmaBmemy B 1980 roay HOBYH MEXIUCUUIUIMHAPHYIO HAyKy
Tpodooruto.

Tpodosnorus - 310 «Hayka O NUIIE, NMUTAHWHU, MUIIEBBIX CBA3SX U BCel
mpoleccax yCBOCHHS IMHUIIM Ha BCEX YPOBHSAX OPTraHU3AIMU JKUBBIX CHUCTEM (OT
KJIETOYHOTO 110 OnocdepHoro)». A.M. VYroneBpiM OblIa NPENTIOKEHA TEOPHUS
«aJIeKBaTHOTO THMTAaHUSA», OCHOBHBIMU TIOCTyJIaTaMH KOTOPOIO  SIBIISI€TCS
MPU3HAHKE, 9TO BCE KOMITOHCHTHI MUK (HYTPHEHTHI - 1 GaITACTHBIC BEIICCTBA )
HEOOXOUMBI I MOAJEPKAHUS  MOJIEKYJIIPHOTO COCTaBa OpraHu3Ma |
BO3MEUICHHSI €r0 IUIACTUYECKHX U JHEPreTHUYECKUX 3aTpaT; BKIIOYAIOT B ce0s
MOTOKU TUTATEIBHBIX W PETYISITOPHBIX CyOCTaHIINI; OallaHC MUIIEBHIX BEIIESCTB B
OpraHu3Me MOJAJEPKUBAETCS 338 CUET BBICBOOOXKACHUS OTAEIbHBIX HYTPUEHTOB U3
CIIO)KHBIX TIO COCTaBY MHUIIEBHIX MPOAYKTOB 3a CYET IMOJIOCTHOTO, MEMOPAHHOTO,

1
0 HYTpI/IeHTBI — OMOJIOTUYECKH 3HAUYNMBIC KOMIIOHCHTHI;
11
bannacrabie B€IICCTBA — OHOJIOTHYECKH HE3HAYMMBIE KOMITOHEHTEI.



BHYTPUKIICTOYHOI'O IMHIICBAPCHHA, a TaKXKC MI/IKpO6HOFO CHHTC3a 6aKTCpI/IHMI/I
IMUOICBAPUTCIIbHOT'O TPAKTA.

Ucxons u3 teopuun anekBatHoro nutanus (A.M. Yroinesa), s HOpMaIbHON
KUBHEJEATECIbHOCTA OPTraHu3My HEOOXOJIUM IIJIACTUYECKUN M DHEPreTHUeCKUi
MaTtepuall, a TaKXe pa3sHOoOOpas3HbIe peryJSTOPHbIE CYOCTaHIIMHM, KOTOPbIC
MOCTYMNAIOT B OPTraHU3M C MUIIEBBIMU MPOTYKTAMHU.

Pa3znuyaroT mecth BaXKHEWIIMX KOMIIOHEHTOB IUIIH, KOTOPbIE HEOOXOIUMBI
OpraHuM3My Ajisl MojjepkaHus oOMeHa BEIIeCTB, (PYHKIIMOHUPOBAHUS OPraHOB H
TKaHEH, JJIs1 pocTa U OOHOBJIEHUS KJIETOK OpraHu3Ma - 3TO BOJA, OEJKH, KHUPHI,
YTJIEBOJIBI, MUHEPAJIbHBIEC BEIIECTBA U BUTAMUHBL. [Ipexne 4yem opraHusM yCBOUT
UX, OHU IIOJIBEPIalOTCsS pACLICIUIEHUI0O Ha 0o0Jiee MPOCThIE DJIEMEHTHL. JTO
IPOUCXOAUT Oiiarosiaps npoleccaM MUIEeBapeHusl.

[TumeBapeHue — 3TO COBOKYNMHOCTh  (PU3MYECKHX, XUMUYECKUX U
(GU3MOJOTUYECKUX TIPOIIECCOB, B pe3yiabTaTe KOTOPHIX TIOJI BO3JCUCTBHEM
(dbepMEeHTOB THTATEIbHBIC BEIIECTBA PACIICIULIIOTCS Ha 0OoJiee MPOCThIE
XUMUYECKUE COCAMHEHHS, CIOCOOHBIE BCACBIBATHCS YEPE3 CTEHKY IKEITYJOYHO-
KHIIIEYHOTO TPaKTa, TMOCTYIaTh B KPOBOTOK M YCBAaWBATHCS KICTKAMH OPTaHH3MA.
[Ipu sTOM B mpolecce MNUILEBAPEHUS MUTATEIbHBIE BEIIECTBAa, IOCTEIIEHHO
MPOJIBUTASICH Yepe3 MUILEBAPUTEIBHBIN TPAKT, MPOXOAT CyMMapHOE PaCCTOSTHUE
MopsiIka JIECATH METPOB. OTH TIPOIECCHl TPOTEKAIOT B  OMpPEACIICHHOMN
MOCJIEIOBATEILHOCTH BO BCEX OT/IENIaX MUINEBAPUTEILHOTO TpakTa (MOJOCTH pTa,
TJIOTKE, THUIIEBOJIC, JKEIyAKE, TOHKOW M TOJCTOW KHINKAaX C Y4aCTHEM TICUYCHH U
YKETYHOTO IMY3bIPs, MOHKEITYA0UHOM jKene3bl). Tolbko MUHEpaTbHBIE COJIH, BOJIA U
BUTAMHHBI, YCBAaMBAIOTCS YEJIOBEKOM B TOM BHJI€, B KOTOPOM OHHU HAaxOIATCS B
nuiie. benku, XKUpPBl W YIVIEBOJBI TOMANAlOT B OPraHW3M B BHJE CIIOXHBIX
KOMITJIEKCOB. YTOOBI OHHM YCBOWIHCH, TpeOyercs cioxkHas Qu3udeckas u
XUMUYecKas mnepepaborka. Kpome TOro, KOMIIOHEHTHI THUIM  JOJDKHBI
MIPEABAPUTEIILHO YTPAaTUTh CBOIO BHJIOBYIO CICIM(PUYHOCTH, WHAYE OHU OymyT
MPUHUMATHCS CUCTEMON MMMYHHUTETa KaK 4y>KepPOIHbIE BEIECTRA.

[IuiieBapeHne HAYMHAETCS C M3MEJbYEHHS] MUINA B POTOBOW MOJIOCTH,
YBIQKHEHHUS €€ CIIOHOHM, IMEePBUYHOTO MeTabonu3Ma W TpaHcpopManuud ToJ
BO3JICHCTBUEM (PEPMEHTOB CIIOHBI (aMUJa3bl, MPOTEUHA3bI, JIKMa3bl, (pocdaTassl,
PHK-a3p1). CpemHsas Npoa0OKUTENLHOCTh MPEObIBAHUS THUIM B TIOJOCTH pPTa
JOJDKHA COCTaBJATh mopsaka 15-20 cex. B cioydae cokpaiieHuss BpPEMEHH
HaxXOXXJICHUSl MHINM B TMOJIOCTH pTa, HAPYLIAIOTCS MPOUECCH MHIIEBAPEHUS,
COOTBETCTBYIOIIIME JTAHHOMY YYacTKy MHUILIEBAPUTEIHHOTO TpakTa (M3MEIbUYCHUE,
pacraji Kpaxma Ha MpOCThIe caxapa).

I[anee ciaeanyer orann MNEPEABMIKCHUEC  IMTHIICBOIO KOMKa 3a CUCT
NEPUCTAIIBTUICCKHUX IIBI/I)KeHI/II\/'I MBIIII[ TJOTKW M NIHUIICBOAA B KCIYHAOK. AKT



IJIOTaHUs BKJIOYAaeT B ce0s (a3zy poToByr (IMPOM3BOJIbHYIO), TJIOTOYHYIO
(OBICTPYIO HEMPOU3BOJBHYIO), MHILEBOAHYIO (MEIJCHHYI0O HEMPOU3BOJIbHYIO).
Cpennsisi IpOJOJDKUTENBHOCTh BPEMEHHM MPOXOXKACHUS MHUIIEBOTO KOMKa dYepe3
MMILIEBOJ COCTaBIsIeT 2-9 ceK, W 3aBUCUT OT IUIOTHOCTH mumM. Jus
peoTBpalieHus: 00paTHOTO TOKa MUIIH, a TAKXKE pa3rpaHUUYEHUs] BO3ICUCTBUS Ha
HEe TMUIICBAPUTENIbHBIX (EPMEHTOB, MHIIEBAPUTEIbHBIA TpakT olecreyeH
CHEIMATbHBIMU KJIaTTaHAMH.

[InmeBold KOMOK, IIOMaB B JKEIYJIOK, B TEUCHUE TPEX-IATH YacOB
MO/IBEPTaeTCs MEXaHWYECKOM M XUMHUYECKOW oO0paboTke (1o BO3ACHCTBHEM
YKETYIOYHOTO COKA W MPUCYTCTBYIOIIMX B HEM COJSHOM KHCIIOTBI, KOTOpas
o0ecreunBaeT KUCIYIO Cpely B XKEIyAKE, BBI3bIBACT JCHATYypallio U HaOyXxaHue
O€JIKOB, AKTUBUPYET MENICUHOTEHBI, OKa3bIBaeT OAKTEPULIUIHBIN 2P (DEKT; MENCUH -
nepeBapuBaeT  OEJOKCOAEpXkallhe TMHUIIEBble MPOAYKTHI). Jlumomutuueckas
aKTUBHOCTb KEJIYZIOYHOTO COKa CIIOCOOCTBYET PACUIEIVIEHUIO 3MYJIbIMPOBAHHBIX
XKUPOB MoJioka. OOpasyromascs B KeNyJAKe B 3HAUUTEIbHBIX KOJUYECTBAX CIIU3b,
C OJIHOM CTOpPOHBI, BBIMOJHSIET 3alUTHYIO (YHKIMIO 3aluiias CIU3UCTYIO
JKEIyAKa OT JCUCTBUSL COJIIHOM KHCIIOTBI, @ TAaKXKE CIYKUT HCTOYHUKOM
OHJOTEHHBIX OEJKOB IJIsi UX MOCJIEAYIOmEeH YTWIM3AlMd MHUKPOOPTraHU3MaMu
TOJICTOM KHIIKK. B JKemylnke NpUCYTCTBYET TakXKe CHeluuadbHbId (akTop,
obOecrieurBarOIINi B JajdbHEHIIIeM YCBOCHHE BUTaMUHA Byy.

[Tocne xenmyaka NHILIEBOM KOMOK IOMNAAAaeT B TOHKMWA KHUIIEYHUK, JIMHA
KoToporo jgocturaer 6,5 wmerpoB. Kuineunsli COK B 3TOM  OTHEINE
MUIIEBAPUTEIIBHOTO TPaKTa HUMEET IIEJIOUYHYIO Cpely 3a CYeT MOCTYIUICHUS B
TOHKWW KHILIEYHUK JKEIIUM, COKA IODKEITYAOYHOU KeJe3bl U BBIACICHUN CTEHOK
kuieyHuka. COK TMOJDHKENyJOYHOM KeJe3bl COJEPKHUT Takue (PEpMEHTHI, Kak
anba-ammwiaza (pacmemisier yrieBoasl), PHK-JIHK-nykneasbl (pacuiemistor
HYKJICMHOBBIE KHUCIIOTHI), JTUTA3bl (PACHICTUISIIOT JKUPHI), TPOTEasbl (PaCHICIUISIOT
OeJIK1) B BUJIE€ MPO3H3UMOB. Beero B KuIleuHOM coke oOHapyskuBaetcs Oonee 20
dhepMeHTOB (PHTEPOKHHA3BI, TIENTUIA3bl, (pocdarassl, HyKIeasbl, JUIa3a, aMuiiasa,
JaKTa3a, caxapasa W 1p.). Y JIOJIe, NpPOXKMBAIOIIMX B Pa3HbIX PEruoHax,
BCTPEUAIOTCS  WHIUBHAYYMBI, Yy KOTOPBIX OTMEYAeTCs HEAOCTAaTOYHOCTH
MPOIYKIIMU (PEpPMEHTA JIAKTa3bl, yYACTBYIOMICH B yTHIM3AIMHU JaKT03bl. OCOOCHHO
4acTO OTOT BpOXACHHBIM nedexkt oOHapyxkuBaercs y xuteneit (40-100%
nonysiuuu) Azun u Appuxu. Cpenu Jul CIaBIHCKOTO MPOUCX0XKICHUS (PYCCKUE,
Oenopychl, yKpauHIbI) AehUIIMTHOCTh JakTa3dbl OOHapyxwuBaerca y 10-15%
MPEACTABUTEIICH MOIMYJISIIUH.

B TOHKOM KHIIIEYHHKE NPOUCXOJUT W BCACBIBAHUE OCHOBHOM MAacChl
00pa3oBaBIIUXCSA TMPOCTHIX XUMUYECKUX (pparmeHTOoB mnuiu. He mnepeBapeHHBbIE
OCTaTKHU IHUIIK JAJE€ MOCTYIAKT B TOJCTBIM KHIIEYHUK, B KOTOPOM OHH MOTYT
HaxoauThecs:i OT 10 go 15 wacoB. B 3TOM oOTaene NUIEBAPUTENBHOIO TPAKTa



OCYIIECTRBIISIIOTCS] TIPOLIECCHI BCcAachiBaHUS BOJBI (10 10 J1 B CyTKH), MUHEPAIbHBIX
CoJiel, TIPOTEKAIOT OCHOBHBIC MPOIIECCHl MUKPOOHOW METa0OoJIM3aIllii OCTATKOB
MUATATEJbHBIX  BEIIECTB, IOCTYNUBIIMX M3BHE WJIM OOpa30BaBIIUXCS B
MUIIEBAPUTEILHOM TpakTe. I[IpoJoKUTENBbHOCTh TIpOIlecca MUINEBAPEHUS Y
3IOPOBOTO 4YEJOBEKA COCTABISECT B 3aBUCHUMOCTH OT CTPYKTYphl IHTaHUS
cocTaBigeT oT 12 1o 36 yac.

BcackiBaHHE OCYIIECTBISETCS Ha BCEM MPOTSHKCHUH IMUIEBAPUTEIHHOTO
TpaKkTa, MOBEPXHOCTh KOTOPOrO MOKPHITA BOPCHUHKAMH, PA3TUYAIOIMIUMUCS TIO0
CTPYKType B (QYHKITUU B 3aBUCUMOCTH OT CBOEH Jlokam3aruu. Ha 1 MM cimsucroit
npuxoautcs 30-40 BopcuHOK. BcacbiBaHMe OCYIIECTBISETCS 3a CUET peallu3alliu
HECKOJBKMX MEXaHU3MOB (TACCUBHBIA TpaHCIOPT, oOjerdeHHas auddysus,
akTuBHBIA TpaHcnopt). IIpu stom, 50-60% mpoaykToB metabonmu3zMa OEIKOB
BCAaChIBAE€TCA B JIBEHaUAaTUIIEpCTHOUN Kulike, 30% - B ToHkol U 10% - B TOJICTOM
OT/IeJIe KUIICYHUKA. YTJIEBOABI BCACBIBAIOTCS TOJBKO B BHJE MOHOCAXapoB, MpHU
ATOM MPUCYTCTBUE B KHUIIEYHOM COKE COJIEM HATpusi CYIIECTBEHHO MOBBIIIACT
CKOpPOCTh WX BcacbiBaHus. [IpogykTel meTaboin3Ma >KUPOB TaK Ke, KaKk U
OOJIBIIMHCTBO TIOCTYIAONIUX C MHUIIEH BOJO- M KUPOPACTBOPHUMBIX BUTAMHUHOB,
BCACBIBAIOTCS B TOHKOM OT/ICJIC KUIIICUHUKA.

BaxxHyr0o poiap B Mponecce MNHILEBAPEHUsS WIPAECT I€YEHb, B KOTOPOH
IPOUCXOAUT OOpa3oBaHue xkenud. Kemyb CIOCOOCTBYET SMYJbrallud >KHUPOB,
BCACBIBAHUIO TPUTIIMLIEPUIOB, AKTUBUPYET JHUNA3y, CTUMYJIUPYET NEPUCTAIBTUKY,
WHAaKTUBUPYET  IIENICHH B  JIBEHAAUATUIEPCTHOM  KHILIKE,  OKa3bIBaeT
OaKTEepUIMAHBIA M OaKkTepuoCTaTHUECKUl A(PEKT, yCUIMBAET TUAPOIU3 HU
BCAChIBaHHE OEJIKOB U YIJIEBOJAOB, CTUMYJIHMPYET HPOJIH(Epalnio SHTEPOLMTOB,
npouecchl 00pa30BaHUs U BbIICIECHUS KEITUH.

BOoNbIIMHCTBO TaCTPOMHTECTUHAIIBHBIX TOPMOHOB B XUMUYECKOM OTHOIICHUHU
MPEACTABIAIOT COOOW TMEeNTHAbl W OKa3bIBAIOT MHOXECTBO Pa3HOOOPa3HBIX
2 dexkToB Ha (PYyHKUMM MHUIIEBAPUTEILHOIO TpakTa U oOMeHa BemiecTB. OHU
BITUSIIOT HA CEKPEIUIO BOBI, DJIEKTPOJIUTOB U (PEPMEHTOB, MOTOPHYIO aKTUBHOCTh
YKETyI0YHO-KUIIIEYHOT'O TPAKTA, BCACBIBAHUE BOJIbI, DJIEKTPOIUTOB U MUTATEIBHBIX
BEIIIECTB, JICATEILHOCTh CEPACYHO-COCYIUCTON CHUCTEMBbI, (YHKIIMOHAIHHYIO
AKTUBHOCTb DJHJIOKPUHHBIX KJIETOK [MHILIEBAPUTEIBHOTO TpakTa U JPYrux
SHJIOKPUHHBIX JKEJe3.

B 3aBUCHMMOCTHM OT TPOUCXOXJEHUS (EPMEHTOB pa3auyarOT TPU THIIA
nuieBapeHus: 1) 3a cueT pepMeHTOB, CHHTE3UPYEMBIX KeJIe3aMU YelloBeKa; 2) 3a
cueT (HEpMEHTOB, CHUHTE3UPOBAHHBIX MHKPOOPTaHU3MaMH; 3) OCYIIECTBIISIEMOE
dbepMeHTamMu, COICPKAIUMUCS B COCTaBE MPUHUMAEMOM MHIIIH.

B 3aBucumocTH OT JOKanu3aluy MHIIEBApEHUE TMOAPA3ACISIIOT Ha
BHYTPUKJICTOYHOE, KOIJa TPOILECChl TUJPOJIM3a MUTATEIIbHBIX  BEIIECTB



MPOUCXOAST BHYTPHM KJIETOK (32 CUET JM30COMAIbHBIX (PEPMEHTOB), U
BHEKJIETOYHOE (IT0JIOCTHOE U MPUCTEHOYHOE).

Takum 00pa3oM, MNHINEBAPUTENBHBIA TPaKT B OpPraHW3ME YeJIOBEKa
BBITIOJHSAET HECKOJIBKO (PYHKIIHIA:

1)  cekperopHas  QyHKIOHS -  XapakTepuzyercs  oOpa3oBaHHEM
MUIIEBAPUTEIBHBIX COKOB (CIIIOHBI, JKEITYIOUHOTO, MOJHKETYI0YHOTO, KHIIEUHOTO
COKOB U JKEJT4YH);

2) wMoropHas (QyHKIMS - 3aKJIIOYaeTcss B JKEBAaHMM, TJIOTAHUU,
MEepEMEIIUBAHNY, TIEPEABIKCHUU THUIIM 10 NHUIIEBAPUTEILHOMY TpakTy H
YAQJICHUIO U3 OpraHn3Ma He MepeBapuBaeMbIX OCTATKOB, B IBM)KEHUU BOPCUHOK U
MUKPOBOPCHHOK; OCYILIECTBIIICTCS MYCKYJIaTypOil MHUINEBAPUTEIHHOTO arapara
Ha BCEX ATamax KOHBEHepa;

3) BcaceiBaTtenbHas (YHKIUS - 3aKIIOYACTCSl B MOCTYIUIEHUU M3 MOJIOCTU
KEITYJOYHO-KUIIEYHOTO TPakTa B KPOBOTOK IPOAYKTOB pAaCIIEIJICHUSI OENKOB,
KUPOB U  YII€BOAOB  (AaMUHOKHUCIOTHI, TJULEPUH, IKUPHBIE  KHUCIOTHI,
MOHOCaXapubl), BOJIbI, COJIEH, IEKAPCTB U APYTUX COCANHEHUM;

4) BHyTpuCeKpeTOopHasi (PYHKIIHS - 3aKJIIOYAONIAscs B BBIPAOOTKE TOPMOHOB,
OKa3bIBAIOIIMX PETYJIHpYIONIee JEeWCTBHE Ha MOTOPHYIO, CEKPETOPHYIO H
BCAChIBaTEJIbHYI0 (DYHKIMM MUIIEBAPUTEIBHOIO TpakTa (TacCTpUH, CEKPETHH U
Jpyrue TOPMOHBI);

5) akckpeTopHas (YHKIUS - 00ecTeurBaeT BBIJICIICHUE TUILECBAPUTECIHHBIMU
Kelne3aMH B TOJIOCTh  KEIYAOYHO-KUIIIEYHOTO TpaKTa TMPOAYKTOB OOMEHa
(MoYeBMHA, aMMMaK, >KCITUYHBIC ITMTMEHTHI), BOJBI, COJICH TSDKEIbIX METAJLJIOB,
JICKapCTBEHHBIX TMPENapaToB, KOTOPHIE 3aTeM YIAJISIOTCS U3 OpraHU3Ma;

6) sBIAETC ~ MECTOM  OOWUTaHMS CUMOMOTHYECKHUX  acCCOIMALUN
MHKPOOPTAHU3MOB.

HopmaneHyto MuUKpodIOpYy NHIIEBAPUTEILHOIO TpakKTa € COBPEMEHHBIX
MO3UIIMK  CleAyeT paccMaTpuBaTh KakK  MHOXECTBO  MHUKPOOHOIIEHO30B,
XapaKTepU3YIOIIUXCS OMPEACICHHBIM COCTAaBOM M 3aHMMAIOIIUX TOT WJIA WHOMU
OMoOTOIl B OpraHW3Me 4YeloBeKa. DTa MHUKpoQopa BKIHOYACT JECATKH W COTHH
Pa3HOOOpAa3HBIX BHJIOB MHKPOOPTaHW3MOB. HeaocTaTok wiid M30BITOK TOTO WM
WHOTO cyOcTpaTa WM METa0OJIMTa CIY>KUT CUTHAJIOM JIJIsi YCWJICHUS POCTa WIIA
ru0ei  COOTBETCTBYIOIIETO 3BEHA HSKOJIOTMYECKOW cHcTeMbl. B mporecce
SBOJIIOIINU ITIOCTOSIHHBIE MIPEICTaBUTEIIN HOPMaJTLHOH MUKPODIIOPHI
IpeBpalagnch BO Bce Oojee B3auMoOcBs3aHHOE Iienoe. OTHOBPEMEHHO s
JTOCTHXeHUsST Oombiedt 3((PEKTUBHOCTH TPOUCXOJUTIAa U CIEeHHAIM3ALUS  HUX
byakuumii. [lomoOnast wHTerpanus u crenuanu3anus (QYHKIWA TT03BOJISIET
HOpPMaJIbLHON MUKpO(DIOpE 370pOBOr0 YelOBEeKa BBICTYNAaTh KaK €IUHOE IIeNIOe,



corjiaCoBaHHO pa60Tammee B HHTCPCCax BCEH CHUCTEMBI OpraHumima, B KOTOPOM
OHa JIOKaJIn30BaHa.

C MoMmeHTa poXxAeHHUA peOEHKa, €ro KoXa M CIM3UCThie 00CEeMEHSI0TCS
MUKpPOOPTraHM3MaMH, WX YHCIO M Ppa3HOOOpazue OIpenessieTcsl COCTaBOM
MUKpPO(hIOpEl MAaTepU, MEXaHW3MaMHU POJIOB, CAHUTAPHBIM COCTOSIHUEM CpEJIbl, B
KOTOpOW OHM TIPOXOJWJIM, THIIOM BcKapmimBaHusa. K HacTosmeMy BpeMeHH
BBISIBJICHBI ~ HEKOTOpble OOIME 3aKOHOMEPHOCTH 3aCElICHUS  JKeNyI04YHO-
KHIIIEYHOTO TpPaKTa YEeJIOBEKAa MHKPOOpraHW3MaMmu. Tak, yCTaHOBJICHO, YTO B
MepBbIE Yachl W JHU B  KHUIICYHUKE HOBOPOXKICHHBIX  BCTPEUAIOTCS
MPEUMYIIIECTBEHHO MUKPOKOKKH, CTa(pUIOKOKKH, SHTEPOKOKKHM M KIIOCTPUJIUU.
3aTeM MOSBISIOTCS SHTEPOOAKTEpUM (KUILICUHBIE MAJIOYKU), JAKTOOAMIUIBI U
oudunodakrepun. Co BpeMEHEM B KUIICYHHKE TOSIBISIOTCA, a 3aT€M HAYMHAIOT
npeo01aaaTh HECTIOPOHOCHBIE 00JUTraTHO-aHadPOOHBIE OakTepuu
(budpunodbakrepun, 3y0akTepuu, OaKTEPOUIbl, CTPEHNTOKOKKH, CHUPHILIbI). s
TOTO YTOOBI MUKPOOHAsI KOJIOTHSI MUIIIEBAPUTEIEHOTO TPAKTa HOBOPOKICHHBIX 110
CBOEMY COCTaBY MPHUOIU3UIACH K TAKOBOH y B3POCIBIX, TPeOyeTCss HECKOIBKO JIET.
OcobOeHHO 00mIbHa MUKpPOGIOpa HUKHUX OTAENIOB IMUILEBAPUTEIHLHOTO TPaKTa.
3necb oOHapyxkeHbl TmpeactaButenn ©Ooxee 500 BumoB Oaktepuit. Ywucio
aHa’pOOHBIX MHUKPOOPTaHU3MOB B 3TOM 00JacTH 3J0POBOTO B3POCIOTO YEIOBEKA
6omnee uem B 100 pa3 mpeBbIlIaeT TAKOBOE MO COJEPKAHUIO adPOOHBIX OaKTEepuil.
OHTepoOaKTepUH, BKIIIOUasl KUIIECYHbIE NAIOYKU, CTAPUIOKOKKU, TPUOBI U APyTHe
a’poObl, COCTABIAOT HEMHOTUM Ooiiee 1-4% u paccMaTpuBaroTcs Kak J00OaBOYHAs
Wi ciydaiiHas mukpodiopa. Ha xuszneoOecnieueHrne MUKPOQIIOPHI KUIIIEUHHUKA
YeJoBeKa B cpeaHeM pacxoayercs 10 10% moctynuBiien ¢ NUIIEnd SHEPTUM.

[IpencraButenn HOPMAIBHOM MHUKPOQIIOPHI MPUCYTCTBYIOT B OpTraHU3ME
yesjoBeKa B BUAC (PUKCUPOBAHHBIX K OMpPEACICHHBIM pelenToOpaM MUKPOKOJIOHUM,
3aKJIIOYEHHBIX B OMOTUICHKY. buorieHka, kak mepyaTKa, MOKPBIBAET KOXY U
CIIM3UCTBIE OTKPBITBIX OKPYXKAIOIIEH Cpelie MOJOCTEH 3J0pOBOTO YEJIOBEKA U
COCTOMT M3  DK30MOJHCaXapuioB  Pa3IMYHOTO  COCTaBa  MUKPOOHOTO
MIPOUCXOXKJICHUS, a TaAKXKE MYIIMHA, TPOIYIIUPYEMOTO OOKATOBHIHBIMU KJIETKAMHU
cmu3ucThix. C  (QyHKUMOHAIBHOW TOYKM 3pEHUsT OHOIUICHKA peryJupyer
B3aMMOOTHOIIEHUSI MEXJYy MAKpPOOPraHM3MOM W  OKDPYXKAKOILIEW Cpeaou.
[lonagaronii B OpraHU3M HUCXOJHBIM THUIIEBOM cyOcTpaT B pe3yibTare
MUKPOOHOU TpaHCchOpMalUK MPEBPAIIACTCS B MPOMEKYTOUHBIM JTUOO0 KOHEUHBIN
MPOJYKT C TOW UM MHOU OMOJIOTHYECKOM aKTUBHOCTBIO.

Hopwmainbhast Mukpodiiopa v mpoayKThl €€ MeTaboInu3Ma:
1) y4acTByIOT B:

1.1. perynsumm ra3oBOro COCTaBa KHUIIEYHUKA W JPYTUX IOJOCTEU
OpraHu3Ma;



1.2. meTaboam3Me OENKOB, YIIICBOIOB, JTUIUIOB U HYKJIECHHOBBIX KHCIIOT;
1.3. BogHo-coneBom oomene (Na, K, Ca, Mg, Zn, Fe, Cu, Mn, P, CI u 1p.);

1.4. oOecneyeHWH KOJOHM3AIIMOHHOM PE3UCTEHTHOCTH, MpPEAOTBpalas
OPWKUBICHUE M PAa3MHOXKEHHE B KUIIEUHUKE YYKEPOJHBIX OpPraHU3MOB WU
3aceJIEHNE Te€X WM UHBIX 00JacTeil MUILEBAPUTEIBHOTO TPAKTa HECBOMCTBEHHBIMU
JUISL HUX BUJIaMU MUKPOOPTraHU3MOB);

1.5. penupkynsiuuu CTEPOHUIHBIX COEAVUHEHUW M JPYTMX MaKpPOMOJIEKYJI
(BKJIrOYAst IEKAPCTBEHHBIE TIPENIapaThl);

1.6. neTokcHKauy SK30T€HHBIX U SHAOTEHHBIX CyOCTpPaTOB;

2) o6namaioT MOP(POKHMHETHUYECKUM JACUCTBHEM (CTUMYJIHPYIOT POCT
AMUTENUANBHBIX KJIETOK, CKOPOCTh UX OOHOBJIEHUS HA CIIM3UCTBIX, IEPUCTATBTUKY,
BJIMSIOT Ha KOJIMYECTBO MOTPEOIsIeMON MUILHU U T.11.);

3) BBIMOJHSIIOT WMMYHOTE€HHYIO (YCWJIMBAIOT TyMOpaldbHBIA M TKaHEBOU
UMMYHUTET, CTUMYJIUPYIOT (HaromuTo3, NPOAYKUHUIO HMMYHOTJIOOYJIUHOB,
WHTEPJIECHKUHOB, ITMTOKUHOB);

4) ciyKaT UCTOYHUKOM 3HEpruu (00pa3oBaHUE KUPHBIX KUCIIOT);

5) npoayuupyrT pa3zHOOOpa3Hble OHOJOTUYECKH AaKTHUBHBIE COCAMHEHUS
(BUTAaMHHBI, JUIONOJUCAXAPU/IbI, TMENTUAOTINKAHBI, AMUHbI, AHTUOMOTHKUA U
JIPYTHE COCIUHEHUsS C AaHTUMHUKPOOHOW aKTHUBHOCTHIO, Hewlpomentunbl, NO,
WHJIOJIBI).

Hopmanbhnast mukpodiiopa - HWHAUKATOP (U3HOJOTUYECKOTO COCTOSTHUS
MaKpoOpraHu3ma.

CoctaB MUKpoGIOpsl B OMOIUIEHKE MOYET MU3MEHATHCS IO BIMSHHUEM, KaK
pPa3IUYHBIX CTPECCOBBIX AarcHTOB, (DU3MOJIOTHYECKOTO COCTOSIHHS YeJIOBEKa.
MenunuHckue u MEJIMKaMEHTO3HbIC BMEIIIATEIhCTRA, BKJTFOYAS
WHCTPYMEHTAJILHOE, XUPYPTHUECKOE WM JICKAPCTBEHHOE BO3JCUCTBHE, MOTYT
U3MCHHUTH II€JIOCTHOCTh HWMEIOIICHCS OWOIUIEHKH, YTO BEIeT K YyTpare ee
OTIIETBHBIX (DYHKIIHIA.

Cpenn  (dapMakoJOTHYECKUX  MpemaparoB  Hambojee  BBIPAKCHHBIN
NoBpeXIaroImuii 3PGeKT Ha HOPMATBLHYI0 MUKPO(DIOPY OKa3bIBaIOT aHTUOMOTHKH.
MHoTHe UMMYHOJICTIPECCAHThI B KOHIICHTPAIUSIX OJU3KUX K KIUHUYCCKUM, TAKKE
WHTHOMPYIOT pocT Oubuao0aKTepuii, JTaKTOOAIMIII, SHTEPOKOKKOB U KHIIIEYHBIX
najoyek. XWMHOIpenapaTsl, Kak IMPaBUJIO, TAKKE BBI3BIBAIOT TUCOMOTHYCCKHEC
u3MeHeHUs.  JIMCOMOTHYECKHE TPOSBICHUS  BBIPAXKAIOTCI B HW3MCHEHUU
a0COIOTHON YHCIIEHHOCTH aHadPOOHBIX U JAPYTUX MPOKAPUOTUUYECKUX KIETOK, UX
BHUJIOBOTO M INTAMMOBOTO COCTaBa, CIHEKTpa M KOJUYECTBA OOpa3yeMbIX



MUKPOOHBIX  MeTabonuToB. Pa3paboTraHo  OONBIIOE  KOJIMYECTBO  TECTOB,
MO3BOJISIONINX OOBEKTUBHO CYAWTH O COCTOSIHHM HOPMAaJTbHOM MHUKPO(]IOPHI U ee
(GYHKIIMOHAILHOW aKTUBHOCTH, CTCTICHH ITOBPEXKICHHUS.

Hopwmaibnast Mukpoduiopa KAIeYHNKa UMEET OOJIBIIIOE 3HAUYEHNE B YCBOSHUH
OMOJIOTUYECKU aKTUBHBIX BEILIECTB U UX BBIPAOOTKE.

B pe3ynbrare HapylieHHss HOPMOOHMOIIEHO3a BO3HHUKAET JHUCOAKTEpUO3.
JucbakTepno3 KHIIEYHUKA SIBISETCA OJHUM M3 (PAKTOPOB, CIOCOOCTBYIOIIMX
3aTSDKHOMY, PEIUIUBHPYIONIEMY TEUCHHIO 1IETIOTO Psia 3a00JIeBaHUMA (TUCTICTICHS,
aJJIepPTUU, YacThle MPOCTYAHBIEC 3a00J1€BaHNs, TUTTOBUTAMIUHO3 B).

YcTaHOBIEHO YeThIpe (POPMBI MPOSBICHHS TUCOAKTEPHO03a, BIPAXKAIOIIHUECS:
1) HapylIEHHEM UMMYHHOTO CTaTyca;

2) HAapYHICHUCM ITMIICBAPCHUA U YCBOACMOCTH IMHNIOU, OTCYTCTBHUCM alllICTHUTA
N CHHKCHHUEM CUHTC34 BUTAMUWHOB I'PYIIIIBI B,

3) CHWKEHHUEM TOJIPAHTHOCTH CIM3UCTOM KUIIEYHHKA K JIEHCTBHIO
NaTOr€HHOM MUKPOQIOPHI;

4) CHJ)KEHHEM JIETOKCUKAIITMOHHON CITIOCOOHOCTH MUKPOQIIOPBHI.

Ha IIPAKTHKC BCC 3THU (bOpMI)I, KaK IIpaBHJIO, BCTPCHAIOTCA BMCCTC, 4YTO
ABJIACTCA PE3YJIbTATOM ITO3JJHETO O6paIIICHI/IH 3a M€HHHHHCKOﬁ IIOMOIIBIO.

VYcenexu, AOCTUTHYThIE B 00JIACTM  MHUKPOOUOJOTUYECKOTO  HM3Yy4YCHUS
MUKPO(DIOPHl KUIIEYHUKA YEJIOBEKA, MOCTY>KUIU TPEANOChUIKOW K pa3paboTke
JTUETUYECKUX € JIEYCOHO-TTPOPMIAKTUIECKUX KHUCIOMOJIOUYHBIX MPOAYKTOB Ha
OCHOBE Lactobacillus, Bifidobacterium U  Streptococcus. ['JJaBHBIM Ha3HAUYCHUEM
MacCOBOTO YHOTPEOJICHUS KHCIOMOJIOYHBIX MPOIYKTOB SIBISUIOCH TOJABIICHUE
KUIIIEYHBIX THUJIOCTHBIX OaKTepHil, TUKBUAAIMS AUCOUOTUYECKUX HAPYIICHHUH B
MUIIEBAPUTEIIBHOM TPAKTE€ 3a CUET BBEACHHUS B OPraHU3M YeNOBEKa OOJBIIHMX
KOJIMYECTB JKUBBIX aHTATOHUCTUYECKUX MOJIOYHOKHUCIIBIX OAKTEPHUH.

JucOakTepro3, B 3aBUCUMOCTHM OT XapakTepa W3MEHEHHMS COCTaBa
MUKPO(DIOPHI TOJICTOrO KUIIEYHUKA, MOAPA3AEISIETCS Ha 3 CTENEHHU.

JucbakTepnos3, Kak MpPaBWIO, COYETACTCS C APYTMMH MaTOJIOTHYECKUMHU
CHHIPOMAaMH, TIO3TOMY  MEpOIPHUITHS 1O  KOPPEKUMUH  HAPYLICHHOTO
MUKpPOOHMOIIEHO3a OCYIIECTBIISIOTCS OJHOBPEMEHHO C JICYCHHEM OCHOBHOTO
3aboneBanus. [lonoxurenpHbie 3PGEKTbl MPU  IUCOAKTEPUO3€ TOCTHUTAOTCS
WCIIOJB30BaHUEM TMPOOMOTHYECKUX IMPErnapaToB WM MPOAYKTOB, O0OJIaTarOIINX
MPOOMOTUIECKUMHU CBONCTBAMH.

[To cBoemy aeicTBHIO MPOOMOTUYECKHE MpEnaparbl, MPUMEHSIEMbIE NPU
IUCOaKTepro3e, pa3eNsIIOTCS Ha KIIACChI:
1. Knaccuueckue mnpoOMOTHKK (M3 OOJMMTraTHOM (JIOpPHl YEIOBEUECKOTO
opraHu3Ma: KoJiu-, 0uuayM-, 1akTOOaKTEPHH. ).



2. CaMOSTUMHUHUPYIOIINECS AHTArOHUCTHI (M3 IITAMMOB, HE XapaKTEPHBIX
JUUIsl OpraHu3Ma; 0aKTUCYyOTHI, OUOCIIOPUH, CITIOPOOAKT).

3. KomOunupoBanapie mpoOHOTUKHN (OMUIOHT, OM(HUKOII, alMIoN, JUHEKC,
OM00aKTOH, KAMAITU).

4. NMMoOunIn3npoBaHHbIe Ha copbeHre JKUBBIC OakTepuu
(budpuaymbakTepuH-opre).

5. KomOuHupOoBaHHBIE ¢ TU30ITUMOM (Oudrm3).

6. [Ipenapatsl - MPOAYKTHI METAOOIM3Ma HOPMAITBHONH MUKPOGIOPHI (XHIIaK-
dopre).

7. PexomOuHaHTHBIE - cyOanuH (Oaktepuu Subtilis, KOHTpoIUpYIOLIUE
cCUHTE3 o.2-uHTepPepoHa).

HanbGonee »5>¢dexTuBHBIM  cpeAcTBOM  MNPOPUIAKTUKH U JICUCHUS
nucOaKkTepro3a SBISIOTCS MpenapaTel OnduymoaKTepuHa.

Xopowmuii 3pPexT nepBUUHON U BTOPUYHON NMPOPHIAKTUKU ITHUCOAKTEpro3a
JOCTUIaeTCs HCIIOJIb30BAHUEM OTCYECTBEHHBIX KHCJIOMOJOYHBIX MPOIYKTOB,
ouomopokeHHoro. JlBa crakaHa Kepupa B J€Hb WM OJHA IMOPLMS
OMOMOPOKEHHOI0 OOECIEUNBAIOT OPraHU3M IOJIE3HONM MHKPO(IOPOH, CyTOYHON
NOTPEOHOCTBIO  KallbllMsl, BUTAMHUHOB ¥ aMHUHOKHCIIOT, HEOOXOAMMBIX ISt
IpeIyNpeXIeHUs 0CTE0N0PO3a.

O} peKkTUBHOCTh  KCMONB30BAHUA OMOMOPOKEHOTO0 B NPO(UIAKTHKE
nucOakTepro3a y JieTe Oblla ucciegoBaHa Ha 0a3ze OOKETHBIX JOIIKOIbHBIX
yupexaenuit r. OMmcka. MccnenoBanne npoBOAMIIOCH B TPU 3Tama: MEPBBIM 3Tam -
OLICHKA 3JI0pOBbsl JI€TE€H Iepes MPOBEICHUEM OSKCIEPUMEHTa; BTOPOM 3Tam —
OKCIIEPUMEHTAIbHBIN, BKIIOYal BbIJa4yy OWOMOpOKeHHOTO (6 Hemenb) ¢
NOCIEAYIOIUM HaOI0EHHEM 3a COCTOSIHUEM 3/10POBbsI JIe€T€l M HACTPOCHUS — 3
Mecsilla; TPETHHM 3Tal — SKCHEPUMEHTANbHBIM, BKIIOYal MOBTOPHYIO BbIIAdy
OmomopoxkeHHOro (6 Heaenb) ¢ TOCICAYIOMMUM HaOMIOJACHUEM 3a COCTOSHHUEM
3JI0pPOBbsI IETE€W U HACTPOEHHU — 3 MecsLa.

B wuccnenosanue ObUIO BKIIIOYEHO 179 neTed, mocemaBIIMX JOIIKOJIBLHBIC
OopraHu3anuy, U3 HUX 92 peOeHKa COCTaBWIM «OCHOBHYIO» Tpynny (aetu
MOJIy4aBIIME C PAMOHOM MHUTaHUS OHMOMOpPOXKEHHOE), 87 — «KOHTPOJIbHYIOY
rpynmny (JI€TH KOTOpble MUTAIUCHh MO OOBIMHOMY MeHI0). [[ns obecniedueHus
JIOCTOBEPHOCTH MCCJIEIOBAaHUS MHUHHMMAJIbHAsI YHUCIEHHOCTh JI€Te NOJKHA Oblia
COCTaBJISITh HE MeHee 37 uen. ['pynmbl He pa3nuyaiuck o Bozpacty (p>0,05).

JIist AMHAMUYEeCKOro HAOJIIOICHHS 32 COCTOSTHUEM 3/I0POBbS JIETEH Ha MEPUOT
IKCMIEPUMEHTa OBUTM  BBEIEHBI:  «KapThl MEAMIIMHCKOIO  HAOJIIOACHUS,
COCTOSIBIIME W3 MACIHOPTHOM M CHEUMAaJbHOM 4YacTed. B crennanbHyro 4acTh
BKJIOYATach HMHQpOpMAIMs MO KIMHUYECKUM MPOSBICHUSIM 3a00JeBaHUN U
HAJIMYUIO >Kalno0 Ha 370pOoBbe (KOXKHBIE IOKPOBBI, XapakTep CTyJla M €ro
KpaTHOCTh, JApYyTue >KajaoObl);  «POAUTENbCKHE WH(OPMALIMOHHBIE KapThl»,



BKJIIOUAIOIAs MHQPOPMAIMIO OT poAuTeneil o (¢akTax MOodydeHHus peOEHKOM
CHEeUaTU3UPOBAHHON MEIUIIMHCKONW MOMOIIM U aHTUOMOTUKOTEPAIIUU, a TAKXKE O
HAJIM4YUM Yy JeTell >KaloOd Ha COCTOSHUE 3/I0pPOBbSl - JKaJOOBI CO CTOPOHBI
KEITYJJOUHO — KUILIEYHOTO TPaKTa, aJIEPTUYECKUE KOXKHBIC MPOSIBICHUS, KaI0ObI
CO CTOPOHBI OPTraHOB JbIXaHHUS, MPOYUE; «OMPOCHUK POJUTENEH», BKIIOYABIIUN
BOIIPOCHI O HACJEJACTBEHHBIX 3a00JIEBaHUSIX, ICUXUYECKOM U (PU3nYecKoM
Pa3BUTHHU peOEHKA C MOMEHTA POXKIACHUS, SMOLIMOHATBHOM COCTOSTHUU.

B xome wccnemoBaHms y  A€Te  TPOEKpAaTHO  OTOWpancs  Ha
OAKTEpPHOJOrMYECKOE UCCIIENOBAHNE KaJl (10 MEPBOro Kypca mpuema, nociae Hero u
MIOCJIE BTOPOTO Kypca ImpreMa), ONpeaesUTCh JaKTo0akTepun; Oudumodakrepum;
HTEPOKOKKY; Kinoctpuanu; E. coli tunmunsie, E. coli makTo3oneratuBusie, E. coli
TEeMOJIUTHYECKHE; Jp. YCIOBHOMATOTCHHBIE JSHTEPOOAKTEpUH; CTAPUIOKOKK
30JIOTUCTBIN; CTApUIOKOKK CAanpO(UTHBIN, SMUACPMATbHBINA; IPOAOKEIION00HbIE
rpubsl poga Candida; nHedepMeHTHpyIOIIME OaKTEpHH; MATOTEHHBIE OaKTEpPUU.
HccnenoBanusi ~ BBIMNOJMHSJIUCH B AKKPEJAMTOBAHHOM  HUCIIBITAaTEIbBHOM
ngaboparopHoM reHTpe (arrectat akkpeautaruun NePOCC RU 0001.510193).

[Io naHHBIM J1TAOOPATOPHOrO KOHTPOJISI B Hayajle SKCIEPUMEHTAa BCE JETH
(BHYTpY OCHOBHOM M KOHTPOJBHOM IpyIil) ObUTH pa3OUThI HA JABE TPYIIbI — JIE€TH
CO 3J0pOBOW MHUKPO(DIOPON M E€TH C MPOSBICHUSMHU TUCOAKTEPHO3a, IIPU 3TOM
BTOpasl TpyMNma TMoApa3fessuiack Ha TpU MNOATPYHIbl (B COOTBETCTBUHM C
kiaccudukanuenn aucoakrepuosa no N.b. Kysaesoit u K.C.Jlanono, 1991 ron) —
IUcOaKTepro3 MEepBOM CTENEHH (AaHHas TpyIIa XapaKTepHU30BalIaCh CHUKEHUEM
Ha 1 — 2 nopsiaka xonnyecTBa OUPHUIO- U JaKTOOAKTEPUH, KUIIEYHON MaJOYKH);
nucOaKkTepruo3 BTOpPOM creneHu (Ha (DOHE CHIDKEHHs coaepkaHus Ouduuo- u
naktoOakTepuit Ha 1 — 2 mopsiaka u 0oJee, BBISBISUIOCH YBEJIMUECHHUE KOJIMYECTBA
YCIIOBHO-TIATOT€HHBIX ~ CTA(QMIOKOKKOB, YCIOBHO-TIaTOT€HHas (uiopa wumena
reMOJMTUYECKUE CBOWCTBA); NUCOAKTEPHO3 TPEThEW CTENEHU (XapakTepusyercs
3HAYUTEIHLHBIM YMEHBIIICHUEM KOJIMYECTBA aHadpo00B (0MuI0- 1 TaKTOOAKTepUi
) u yBenumdenuem a’po6oB (106-7 KOE/mMn wu Bblme.), Hamuuue rpulOoOB poja
Candida, cTadumoKOKKOB.

Pe3ynbpTaThl HcciieqoBaHusl - Mepe] MPOBEIECHUEM SKCIEpUMEHTa (IEpBBIi
ATal UCCIIEAOBAHMS) CTATUCTUYECKUX PA3IMUUNA B YACTOTE M CTETICHU MPOSIBICHUS
nucOakTepruo3a B OCHOBHOM U KOHTPOJIBHOM rpynnax He 0buio (p=0,375). ABnenus
nucOakTepruo3a pasHOM CTENMEHW BBIPAKEHHOCTH oTMmeuannch y 77,2-80,9%
oOcreIoBaHHBIX JieTe. TpeThs cTemeHb aucOakTeprosza oTmedanach B 2,1%
OCMOTPEHHBIX, BTOpas creneHb —y 35,2% nerei, nepsas —y 30,1%.

Ha BTOpoM »3Tame Hay4YHO-TIpAaKTUYECKOW (MCCIIEOBATENBCKOM) pabOThI
(dKCIIepeMeHTaIbHOM) - Yy JeTeld OCHOBHOW TpyMIbl 4YacTOTa OTKJIOHEHUH OT
HOPMAJIbHBIX 3HAUeHUU OuduaoOaKTepuid, THUMHYHON KHUIICYHOW TMAJIOUKH,
KUIIEYHOM  TAJOYKH C  TEMOJMTUYHECKMMH  CBOMCTBAMH,  30JIOTUCTOTO
cradunokokka, rpuooB Candida u HepepMEeHTHPYIONUX OaKTEPUI CYIIECTBEHHO
CHU3WIACh; I[IOKAa3aTelld HMENIH CTaTUCTUYECKHM 3HAYUMMbIE pPa3uyus IO
CpaBHEHMIO ¢ KOHTpojpHOU rpymnmoi (p=0,000...). YnaenpHbIi Bec neTeil c



IMPOABJICHUAMUA I[I/IC6aKTepI/IO?>a 3HAYUMO HE H3MCHWICIA, HO IIpU 3STOM
CymeCTBCHHO COKpPAaTUJIOCh KOJIN4YC€CTBO I[eTefl (&) BTOpOﬁ CTCIICHBIO
I[I/IC68,KTepI/IOSa N COOTBCTCTBCHHO YBCIHYUIIOCH KOJHUYCCTBO I[GTCI?I C nepBoﬁ
CTCIICHBIO.

[Tocne mpoBeAeHUsT TPETHErO ATana MCCIEIOBAaHUS YIEIbHBIN BeC JeTel C
NpOSIBICHUSIMHU AUcOaKTepruo3a B OCHOBHOU rpyrmme coctaBisin 36,3%, npu 3Tom
NPOSIBJICHUM TpEeTheH CTEMEHH CpeAu JeTed «OCHOBHOW» TpyHmbl HE
HaOJIOAAJIOCh, PACTIPOCTPAaHEHHOCTh BTOPOM CTEMEHUW cokpatuiack 10 9,1%
(puc.l). Pe3ynpTaThl 1O KOHTPOJBHOW TpPYNIE CTATUCTHUYECKH 3HAYUMBIX
pa3Iuyuil C MePBBIM ATANIOM HCCIIEIOBAHUN HE BBISBUJIH.

Ananuz JUHAMHKH ITOCCIIAaCMOCTH I[OIHKOJ'II)HOﬁ OopraHu3anuun II0CJIC
pealn3aliik BTOPOIO0 MW TPCTLCIO JSTalla HCCICIOBAHNA CBHACTCILCTBOBAII O
CTaTUCTHUYCCKKN 3HAYMMOM MCHBIICM KOJIMYCCTBE IIPOITYCKOB CpPCIn I[CTCﬁ
OCHOBHOM I'pyIIibl, COCTAaBUBIICM — 2,3 AHs B MCCAL, 11O KOHTpOJ'IBHOﬁ I'pYIIIIC —
4.8.

K uucny monoXHUTENbHBIX PE3yJIbTATOB SKCIEPUMEHTA CJIEAYET OTHECTH
CYLIECTBEHHOE COKpAILEHUE >KaJlo0 Ha ajUIepruyecKue peakiu, IEpPMAaTHUTBHI,
HapYIIEHUs JeATEIbHOCTH JKEIyI0YHO-KHUIIIEYHOTO TpakTa y aeteit. Takxke Bce 6e3
UCKJIFOYEHUS POOUTEIN OTMETUIIN YIYUYIIEHUE IICUX0-3MOLIMOHAIIBHOTO COCTOSIHUS
JIeTel B IHU, KOT/1a JIETSAM BbI1aBaJIOCh MOPOKEHHOE.

[lo pe3ynbpTaTam BBINOJHEHHON pabOTHI OBUIO CHETAHO 3aKIOYeHUEe 00
3 ()EKTUBHOCTH BKJIIOYEHUS B OCHOBHOM pPAllMOH MUTaHUS peOeHKa MpPOAYKTOB
IpOOMOTHYECKOTO AEUCTBUA B (POpME KypCOBOTO Ha3HAYEHUS B KAYECTBE BTOPOTO
3aBTpaka uiau nongHuka. [lo  wroram mepBoro M BTOPOro  Kypca
(MPOIOJKUTENBHOCTh KaXKAOro IMKIa 6 Helenb) mpueMa OMOMOpPOKEHHOIO Yy
JETE OTMEYaloCh CHUIKEHUE BBIPAKEHHOCTH JHUCOAKTEPHO3a, COKpAIICHHE
KOJIMYECTBa JIeTed C JUCOaKTepuo30M, COKpalleHHEe 3kajno0 Ha AUCHYHKIUU
KHUIIEYHUKA, QJUIEPTUYECKHE PpEaKUuu W JEPMATUTBI, TAaKXKE OTMEYaIOCh
YIyYIIEHHE  I[CHUXO-3MOLMOHAIBHOTO  COCTOSIHUS ~ JETeH,  MOBBIIAJIACH
IIOCEIAEMOCTh JNETBMU JIOIIKOJIEHOM OpraHu3alMH. VYnorpebnenue
OMOMOPOKEHHOT0 HE MPUBENIO K POCTy OOpallaeMoCTd JeTeill 3a MEIUIUHCKOM
NOMOILBI0 C CHUMIITOMAaTUKOW 3a00JIeBaHUI BEPXHUX JbIXAaTENbHBIX IyTeH B
NEepUO TMOBBIIIEHHONW 3a00JIEBA€MOCTH TPUIIIIOM U OCTPHIMH PECIMPATOPHBIMU
uHpeknusaMUA. JIaHHBIX, CBUICTENBbCTBYIOIMIMX OO0 YXYIUIEHUU 3J0POBBS
PECIIOHIEHTOB, HE BBISBJIEHO.

Takum oOpa3oMm, TOJYYEHHBIC BBIBOJIBI, TO3BOJISIIOT PEKOMEHIOBATH C
1EeIbI0 MPOGUIAKTUKN JUCOAKTEPHO3a U €ro MPOSBICHUN Yy JeTed, BKIIOUCHUE
OMOMOPOKEHOTO B OCHOBHOM PAIlMOH IMUTAHUS JETEH.



Tema Ne 3 «OcHOBHBIE KOMIIOHEHTHI IMMHIIIN»
Heab: OOecrieunTh HaIU4YME HEOOXOAUMEBIX B IOBCEIHCBHOM JKH3HHM 3HAHHH O

MUIIEBOU U OUOJIOTUYECKOM [IEHHOCTH MPOTYKTOB, OJIFO/1, MEHIO.
KoHTpoJibHBIE BONIPOCHI:

1. Yto moHUMaeTCs Mo MUIIEBOM IEHHOCThIO TPOAYKTa?

2. Uewm ompeaensieTcsi yCBOSEMOCTh ITUIIEBBIX BEIIESCTB?

3. Uto moHuMaeTcs 1moji 6uoiorudeckon 3PpGeKTUBHOCTHIO TTPOTYKTOB?

4. Ponb BUTAaMUHOB Ha MPOIECCHI POCTAa U Pa3BUTUSL peOCHKA, MCTOYHUKU
BUTAMUHOB.

5. Ponb MUKpo- U MakpoO3JIE€MEHTOB Ha MPOIECCHl POCTa U Pa3BUTHUS peOCHKa,
VMCTOYHUKH MUKPO- U MAKPO3JIEMEHTOB.

6. Uro noHuMMaeTcss IOJ MHUIIEBOM JI00AaBKOM, W UId KaKUX LEJIed ux
WCIIOJIB3YIOT B U3TOTOBJICHUHU MUIIIEBBIX MPOAYKTOB?

Pacnpenenenre KOMIIOHEHTOB MUK YEJIOBEKAa HA OCHOBHBIE U HE OCHOBHBIE
(BcoMorareibHble) AOCTaTOYHO YCIOBHO. Jlyis pocTa M pa3BUTUS HEOOXOIUMO
MOCTYIJIEHUE OPTraHUYECKUX U HEOPTaHWYECKUX BEILIECTB, KOTOPHIE B pE3yibTaTe
pacuieryieHdss W OHMOCHMHTE3a NPEBPALIAIOTCS B OMOJIOTMYECKHE CyOCTpaThl,
o0ecrieunBaoOIIe HEOOXOIUMBIM OalaHC SHEPreTUYEeCKOro M IJIaCTHYECKOTO
Marepuana. B pesynpraTe oOecneyumBaeTCs yCJIOBUSL HEOOXOIUMBIC IS
TFApMOHMYHOTO POCTa M Pa3BUTHUSA PACTYILIETO OpraHu3Ma, OOHOBJIEHHS KIIETOK,
OpraHOB M TKAHEMW, a TAKKE HAKOIUJICHUE YHEPTUU, HEOOXOAUMOM JIJISl BHITIOJIHEHHUS
YKU3HEHHO HEOOXOAUMBIX (YHKIUNA OpraHu3Ma.

[IumeBbie cyOcTpathl, OOEClEeUMBAIOUIME OpPraHW3M SHEPreTUYECKUM U
IUIACTUYECKUM MATEpUajIoM, MOTYT pPacCMaTpHUBAaThCS KaK OCHOBHBIE KOMIIOHEHTHI
nuuy. [IpuMEHHTENBPHO K YENOBEKY, K TaKOBBIM MOYHO OTHECTH BOAY,
HEOpPTraHUYECKUE COJIU, OCJIKH, YTIIEBObI, ) KUPHl U BUTAMUHBI.

[IumeBas IEHHOCTh MPOAYKTA - MOHATHE, OTPAKAIOIIEE MOJHOTY MOJIE3HBIX
CBOMCTB TMpOAYKTa, BKJIIOYas CTENEHb oOecrnedyeHus: (PU3HOJIOTHYECKUX
NOTpeOHOCTEN YelloBeKa B MUIINEBBIX BElIecTBaxX M sHepruu. [luieBas 1IeHHOCTh
XapaKTEepU3yeTCsA, MPEXKIAE BCETO, XMMHUYECKUM COCTABOM MPOJYKTa, C Y4YETOM
NOTPeOICHNS €ro B OOMIEMPUHATHIX KOJTMYECTBAX, U YHEPTETUIECKOMN IIEHHOCTHIO.

Kpurepuem olleHKM KauecTBa MUILNEBOM IIEHHOCTH SIBJISIETCS COJIEpKaHHUE B
100 T cprenoOHOM YacTh MPOAYKTA OCIKOB, KUPOB, YIIEBOAOB (B T'), HEKOTOPHIX
BUTAaMHHOB, MaKpO- U MUKPOJJIEMEHTOB (B MT), SHEpreTHuecKasi IeHHOCTh (B KKall
win kJX), JOMOMHUTENIbHBIE TTOKa3aTenu. B cBsI3u ¢ yeM UMeHHO 3Ta uHpopmMaIus
HAHOCHUTCS HA ATUKETKE (MapKUPOBOYHOM SIPJIBIKE) BCEX PEATU3yEMbIX B TOPTOBOIl
CETH MPOAYKTOB.



[lumeBble  BemiecTBa  yCBaWBAIOTCA OpPraHU3MOM  HeoAMHaKoBO. Ha
YCBOSIEMOCTh KOMITOHEHTOB THIIH BJIUSET UX (opMa CBA3M B MPOIYKTE, HATHYNE
MUIIEBBIX BOJIOKOH, CHOCO0 KyJIHMHApHOW OOpaOOTKH, HAIMYME COETUHEHUH,
CHOCOOCTBYIOUINX JyYIlIed YCBOSIEMOCTH, NPUCYTCTBHE WM OTCYTCTBHE pAIa
BUTAMHHOB, (DYHKIIMOHAJILHOE COCTOSIHME OpraHu3Ma, Hajludhe 3a00JIeBaHU.
[ToaTOoMy ciieryeT paznuyaTh MOHATUS «ITUIIEBasi EHHOCTHY» MPOIYKTOB MUTaAHUS
U «peajibHasl TMHUIlEeBasi I[EHHOCTb». [IpUYMHBI HEOJIUHAKOBOW YCBOSIEMOCTH
pa3iuyHbl. Y CBOSIEMOCTh O€lika, Harpumep, MOXeT kosiebatscs or 70 10 96 %,
MaKpOd3JIEMEHTOB, TakuxX Kak Qocdop, kampiuii, Mmarauii — ot 20 mo 90%,
OOJIBIIIMHCTBA MUKPOAJIEMEHTOB (kene30, HUHK U T.4.) — OoT 1 g0 30 %. Takxe B
HIMPOKUX TIpeiesiax BapbUPYETCsl YCBOSIEMOCTh KUPOB, YIJIEBOJIOB U BUTAMHHOB.

Bonee yacTHRIMU MOKa3aTeNs MU, XapaKTEPU3YIOIIMMH IHILEBYIO LIEHHOCTb
OPOAYKTOB,  SIBJIAIOTCSA ~ OWOJIOTMYECKas, JSHEpreTuyeckas  IeHHOCTh U
ounonornyeckas 3pPeKTUBHOCTb.

buonornyeckoi OCHHOCTBIO HA3BIBAIOT II0KA3aTCJIb KadeCTBa IIHIICBOI'O
6CJ'IKa, OTpa)KaIOIHI/Iﬁ CTCIICHb COOTBCTCTBUA €0 AMHMHOKHCIIOTHOI'O COCTaBa
HOTpe6HOCTHM OpraHuimMa B aMHMHOKHUCIIOTAaX JJIsI CHHTC3a OcaKa.

[Tox »HEpreTH4YecKOl IEHHOCTHIO MOHMMAIOT KOJIMYECTBO JHEPruM (KKa,
k/[k), BBICBOOOXKIaeMOl B OpraHU3Me M3 MHIIEBBIX BEIIECTB MPOIYKTOB JIJIs
oOecrieuenusi ero (Qusnonornueckux ¢yHkuuid. Ilpu cropanum B atmocdepe
Kuciopoaa 1 r yriaeBojoB BeiAeiseTcs B cpeaHeM 4,3 kkan, 1 r xupoB — 9,45
KKkaj, 1 r 6enkoB — 5,65 kkaj. Ho mOCKOIbKY MHUILIEBBIE BEIIECTBA YCBAUBAIOTCS
OpraHu3MOM HE TOJHOCTBIO, TO MPHHATO, 4TO 1 T OelIKOB MUK jnaeT 4 KKaji, 1 T
KUPOB — 9 KKaj, a yrieBogoB — 4 kkai. Takum o0Opa3om, 3Hass XUMUYECKUN
COCTaB MUIIH, JIETKO MOJCYUTATh, CKOJIBKO YHEPreTUYeCKOro Marepraia mojryqaeT
YEJI0BEK.

buonornyeckas dShPexkTHBHOCTH - TMOKa3aTedb KayecTBa  KHPOBBIX
KOMIIOHCHTOB MHIIEBBIX IPOAYKTOB, OTpaXAIOMUK COACp)KAaHHUE B HHX
MIOJIMHCHACHITIICHHBIX ~ JKUPHBIX  KUCJIOT. buomorndeckyto 3¢ (HEKTUBHOCTH
JKUPOBBIX KOMIIOHCHTOB THIIM OILICHHBAIOT IO KO3(PGUIMEHTY OHOJIOrHYecKOn
adexkrrnBHOCTH. Ero pacuer ocHOBaH Ha ONpeIeICHUH KOJWYECTBA BCEX YKUPHBIX
KHCIIOT, BXOASIIMX B COCTaB >kupa. IlodydeHHBIC TaHHBIC COIMOCTABJISIOT C
TUIIOTETHYCCKHIM, «HJICATBHBIMY KHUPOM.

be3onacHOCT MUIIEBBIX MPOAYKTOB — OTCYTCTBHE TOKCHYECKOTO,
KaHLEPOTreHHOr0, MYTAareHHOr0 WM MHOIO HEOJaromnpusiTHOro JIeHCTBUS
IPOJYKTOB HAa OpPraHU3M 4YeJOBeKa MpU YMNOTPEOJCHHMH HX B OOLICHPHUHSTHIX
KOJINYECTBAX.

OtaenbHbIE XUMUYECKUE COCIMHEHUS], BXOASAIIME B COCTAB MHUILM, HA3bIBAIOT
HyTpUEHTaMH (Makpo- M MHUKPOHYTpPUEHTHI). K MakpoHyTpHeHTaM OTHOCST



yIJA€BOJbI, JUOUABIL, O€IKH, HEKOTOpble MUHEpAJIbHBIE BELIECTBA, a K
MUKPOHYTPUEHTAM — BHUTAMHUHBI U PsIi MUHEPAIBHBIX COequHEHMU. B coctas
IUIIA BXONAT TAaKKEe HEAIMMEHTAapHbIE KOMIIOHEHTBI, KOTOPBIE HE SBISAIOTCS
MCTOYHUKAMU DJHEPruu JUIsl OpraHM3Ma W HE HCHOJIB3YIOTCS B KAadecTBE
CTPOUTEJIBHOIO MarepHuaja. DTO TaK Ha3blBaeéMble OajUIaCTHBIE COEIUHEHUS —
LEJUTI0J103a (KJIeTYaTKa), JUTHUH, IEKTUHOBBIE BEILIECTBA.

N3 92 Bcrpeyaromuxcsi B OPUPOJAEC XUMHUYECKUX  dJIeMEHTOB 81
oOHapy>KMBaeTCs B OpPraHW3ME YeJOBEKa. 22 OCHOBHBIX COCTaBIAIOT 4-5% oOT
cpeaHero Beca uenoBeka. 12 xumudeckux snementoB (C, O, H, N, P, Ca, Mg, K, S,
F, CI) Ha3pIBaloT CTPYKTYPHBIMH, IMOCKOJIBKY OHU COCTABISAIOT 99% 31eMeHTHOTrOo
COCTaBa YEJIOBEYECKOIO0 OpraHu3Ma U BXOASIT B COCTaB KIETOK U TKaHEH
opranm3ma. Mx Takke Ha3bIBAIOT MakpodjeMeHTamu. [loTpeOHOCTP B HUX
coctaBisieT oT 10 Mr 0 HECKOJIbKUX TpaMMOB B JieHb. MukpoanemeHntamu (17
ACCCHIMAIBHBIX, T.€. JKHU3HCHHO HeoOxoauMbix - Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V,
Se, Mn, As, F, Si, Li, B, Br) Ha3pIBatoT 311€MEHTHI, IPUCYTCTBYIOIINE B OpTaHU3ME
yeJoBeKa B OYEHb MajbIX CIEAOBBIX KojudecTBax. [loTpeOHOCTH B HUX OT
HECKOJIbBKUX MHUKPOIPAMMOB JI0 MI. DCCEHUHAJIBHBIE AJIEMEHTHI BXOJAT B COCTaB
pa3nuyHbBIX (EPMEHTOB, TOPMOHOB, BUTAMHUHOB, COCTaBIIIIOT HEOOXOJIMMYIO B
(GYHKIIMOHATLHOM OTHOIIICHUH YacTh PA3IUYHBIX KIETOUHBIX CTPYKTYP.

bonesnu, cBsI3aHHBIE C HAPYIIEHUEM MUHEPAIBHOTO COCTaBa, HOCAT HA3BAHUE
MUKpPO3JIEMEHTO3bl. OHM BO3HHMKAIOT JUOO MpPU HEIOCTATOYHOM MOCTYIUICHUH
ACCEHLMATBHBIX MUKPOXJIEMEHTOB W/WJIM U30BITOYHOM MOCTYIUIEHUU B OPraHU3M
TOKCUYECKUX MHUKPOAJIEMEHTOB. MEXAy 3JIEMEHTAaMU CYIIECTBYET MHOXKECTBO
CUHEPIUYECKUE U AaHTArOHUCTUYECKHUE CBSI3U. MUKPOIJIEMEHTHI BIUAIOT HA POCT U
pa3BUTHE YEIJIOBEKA, HA IIPOLIECCHI JBbIXaHUA, KPOBETBOPEHUS, MMMYHOI'€HE3a,
MOBEACHUYECKUE peakuuu, Ha MOp()ODYHKIMOHATBHYIO AEATENbHOCTh U JPYyTUe
(GYHKIIMHM BCEX OPraHOB U TKaHEH.

bnarogapss BOIHO-COIEBOMY OOMEHY B OpraHu3Me NOJJEPKUBAIOTCA Ha
OTHOCHUTEJIbHO CTAaOMJILHOM YpPOBHE OCMOTHYECKOE JaBJIEHUE, OCYIIECTBIISIOTCS
busnonornyeckre PyHKIUU 1 OUOXUMUYECKUE PEAKLIUU.

JUis  Xopollero caMOUYyBCTBUSI  YEJIOBEKY HEOOXOAMMO  €XEIHEBHO
ynoTpeOsATh TaKoe KOJWYECTBO MHILM, KOTOpoe Obl B IpOLECCE MeTadoau3Ma
JlaBajio eMy HeoO0XOAMMOE KOJIMYECTBO DHEPIHH, MOKPHIBAIOIIEE YHEPTOoTpaThl Ha
BBINIOJIHAEMYIO JIBUTATEJIbHYI0O AKTUBHOCTh B TEUYEHHE JHS, OCHOBHOW OOMEH
(oHeprus, obecreynBaromiasi paboTy OpraHoB U CUCTEM OpraHHU3Ma, HaXOJISLIETrOCs
B TNOKOE€) U creupuUecKd TUHAMUYECKOe ACHCTBHE MUIIM - SHEPTUs, KOTOPYIO
pacxoyeT OpraHu3M Ha nepeBapuBaHue nuiu (Tadm.1).



Taoauna 1. IlpuMepHbIe 3HAYEHUS CYTOYHOM MOTPEOHOCTH B IHEPITUH

(kkan/cyTkm)
OcHoeHON MToroeoe aHaveHue
obmeH (an/w CicHoBHON CYT OYHOI noTpelHoCTK
BO3pACT maccel Tena) | obmed (kkan) | COOM (kkan) | OA (kkan) B 3Hepriu (kkan)
il W W i 1 il 1 il MW il

o1 1 402 nert 595 895 | 6237 | B237| 936 | 936 (4377|4377 11550 11550
oT2 go 3 nert 6,7 | 66,7 | 6480 | 6480 972 | 972 (4548|4548 | 12000 1200,0
o1 3 Ao 4 ner 541 541 | 7560 | V56,0 | 1134|1134 53006) 530,6 | 14000 1400.0
oT4d go & nert 519 519 | 918.0 | 9180 | 1377|1377 (644 3| 6443 | 17000 1700.0
oTS go6ner | 491 491 [ 9720 9720 [ 1458|1458 | 6822 | 6822 | 1800,0 1800.0
oT6ao7ner | 464 | 464 |1026,0{1026.0)153.9 [153,9|7201 [ 7201 | 13000 1300.0
or7 go8ner | 437 | 43,7 |1080,0{10800) 1620 (1620|7580 758.0 | 20000 2000,0
oT8 go 9ner | 401 401 [1107,0)1107.,0{ 1661|1661 | 7770 777,0 | 20500 2050,0
oT 90010 ner | 375 37hH [ ME1 016100 1v4.2 11742 (8149 8149 2150,0 2150,0
oT 10 a0 11 ner| 3556 356 |[1188,0)1188.0(1ve.2|178,2 (8338 833.8| 2200,0 2200,0
oT 11 g0 12 ner| 321 350 |1188,0)1296,0( 1782|1944 (8338 9096 | 2200,0 2400,0
oT 12 a0 13 ner| 304 334 [12285|13365|184,3| 20058622 938,0 | 22750 24750
oT 13 a0 14 ner| 2579 30,2 [12555|1363 6| 188,3|2045 (8812 9570 23250 25250
oT 14 go1hner| 250 | 276 [1296,0{14040(1944 2106|9096 | 9854 | 24000 2600,0
oT 16 go16ner| 250 | 264 [1323.0(1512.0[198,5 | 2268|9286 |[1061,2] 2450.0 2800,0
oT 16 o 17 ner| 245 | 256 [1350.0{1566,0| 202,5 2349947510991 2500,0 2900,0
oT 17 go18ner| 244 | 250 [1377.0{1620,0| 206,6 | 243,0)966.5 |1137,0] 2550,0 3000,0

UenoBek MoaydaeT 3HEPTUI0, YHOTPEOJsisl MHILY, COACPKAIIYI0 YIJIEBOJIBI,
XKupel U Ocenku. [loTeHIManpHas SHEPrus, 3aKII0YCHHAS B XUMHUYECKUX CBSI3SX
ATUX COEIUWHEHHM, BBICBOOOXKIACTCS B pe3yJbTaTe aHa’poOHoro (0e3 ydacTus
KHUCIIOPOJIa) WK adpOOHOTO (C y4acTUEeM KUCIIOpo]ia) OOMEHa.

Jlnst u3MepeHus SHEPruM, 3aKIIOYEHHOW B TOM WJIA HWHOM MPOAYKTE,
UCIIOJIB3YETCsl CIIelUalibHasg €AWHHUIA W3MepeHust sHepruu (kanopusi). OmHa
KaJIOpHsI — ATO TaKOE KOJMYECTBO IHEPTUHU, KOTOPOE TPeOyeTCs, 9TOOBI TOBBICUTH
temmeparypy 1 r Boabl Ha 1°C. B MexayHapoaHOW CUCTEME €IUHMIL ISl ATHUX
1ejael MCMONBb3yIOT JPYryl €IWHMILY, KOTOpash Has3bIBaeTcs koyiab. OjmHa
kuiokanopus (1000 xanm) coorBercTByeT 4,19 xunomxoynedt (xx). Ilpum
okucieHnuu 1 r yrineBomoB Beiaensercs 4,1 kkan (17,17 x[x), 1 r xxupa — 9,3
kkan (38,96 kJIx), 1 r 6enka —4,1 xkkan (17,17 xkJx).

Pekomennyemas nuiieBas HEHHOCTb MEHIO JUISl JIETE€H LIKOJIBHOIO BO3pacTa
npuBeAeHbl B TaOn. 2,3. 3HayeHus, NPUBEIACHHbIE B TaOiMIle, MOTYyYEHbI
pacy€THbIM MyTEeM, OTTAJIKUBAACh OT CHEAYIOIIMX YYETHBIX JaHHBIX —
KAIOPUHUHOCTh CYTOYHOTO panuoHa — 2350 Kkaj, MpOIEHTHOE paclpeeieHue
KAJIOPUMHOCTU MO MpuemMaM nuiny Ha 3aBTpak 20-25%, BTOpoii 3aBTpak — 5%,
oben — 30-35 %, monaauk 10-15%, yxun 20-25%, Bropoii yxud — 5%.



Taoauna 2. PexkomenayemMasi nuieBasi HEHHOCTh CYTOYHOI0 MEHIO VISl AeTeil
ot 7-Mu 10 11-TH Jer

MToro (cymma Benkos,
[Mpu emMBl ML JHepreTWYeckan UeHHOCT b (Kkan) HWPOB W YTNEBOJ0E)
(meTw or T-mu Benku HWphI YN EBOAk B KKan
ao 11 net) CpeaH CpenH Cpe oH cpeaH
MWH| AR |Makc| muH | AA | maKkc| muH | AR | MaKkc | MuH AR MaKc
3aeTpaK 64,8 729 |81.0|145.9) 164 1|16823|2593[291,7| 3241 [ 470,0 | 5288 | 687.5
BTopoi 3aeTpak| 16.2| 162 |16,2| 36,5 | 36,5 | 365 | 64,8 | 648 | 648 [ 1175 | 1756 | 1175
obeg 897.21105,3] 113 |218.8)|237,0|255.3|389.0( 4214|4538 | 705,0 | V63,8 | 8225
NongHUE 3241405 |486| 729 91,2 |[1094|1297[162,1[ 1945 [ 2350 ) 2938 | 3525
WEKWH 64,8 729 |181.0|145.9)164 1|1823|2593[291,7| 3241 [ 470,0 | 5288 | 687.5
BTOPON WHWH 16,2) 162 |16.2[ 36,5 | 36,5 | 365 [ 648 | 648 | 648 | 1176 | 1175 | 1175
MTOro 292 | 324 | 357 | 656 | 729 | 802 [ 1167 ) 1297 | 1426 | 2115 | 2350 | 2585

MPOJOIHKEHNUE TAOIUIIBI 2.

Mpuemsl nUWW | 3HEepret MYeckan LeHHOCTE (B % oT ofwei KanopuitHOCTK 38 NPUEM ML)
(oeTmor T-mu benkw HNPI VM eso gkl WTOro
fo 11 net) cpeq cpeq CpeaH cpenH
MUH | HAA | Makc | MWH | HAR |makc| MmuH | AR | makc| muH | AR | makc
3aBTpakK 123138153 |276(310[345]1490) 552 | 61,3[889(1000]1111
BTopoi 3aeTpak| 138|138 [ 138 310310310 552 | 552 | 52 (1000(100,0)100,0
obeg 1271138 1491286310334 509 552594923 100011077
MongHWE 110138 | 166248310372 441 | 552|662 800 (1000)1200
WHIMH 1231138 (153|276 (3103451490 552|613 [ 889 (1000]1111
BTOPOA YHWH 138|138 (138 (310[31,0|310|552)| 552 A52(1000(100,0(100,0
MTOro 12 | 14 16 | 28 | 31 | 34 50 b5 61 80 | 100 | 110

MPOJIOIHKEHNE TAOIUIIBI 2.

CooTHOWEHWE
Mprensl U macca BEenKoB, #WpPoOE 1
(aeTw oT T-mu benku HWPEI YrMeBo4k WNEBOA0E N0 MACCE
Ao 11 net) cpen cpeq cpeg,

MWH | HAR | M3KC| MWH | HAA | MAKC | MUH | HAR | makc| 6 ¥ v
33ETpakK 16 2182|203 (162|182 | 203 | 64,8729 81,0 1 1 4
gTopoi zastpak| 41 | 41 | 41| 41 [ 41| 41 | 16,2])16,2] 16,2 1 1 4
oben 243263264243 |263 2684 97.2(1063[1134] 1 1 4
NonoHWE 81 1101 (122 81 [ 101122 324]|405) 48,6 1 1 4
WHIMH 162182203162 182|203 | 648|729 81,0 1 1 4
BTOPON VHWH 41141 41| 41| 41| 41 [ 162[16.2] 16,2 1 1 4
MTOro 73 81 89 73 81 89 | 292 | 324 | 357 1 1 4




Tabauua 3. Pekomenayemasi numieBasi IEHHOCTh CYTOYHOT0 MEHIO IS ieTeil

ot 11-Tu et u crapue

Wroro (cymma Benkog,
Mpnems Ny - JHepreTM4eckan LeHHOCT b (KKan) HNpOoB : EE;FEIEID,D,DEI}
(neTh cTapue EMKKW HUpEI YN eBoakl
11 net)
CpenH CPenH CpeaH CpegH
MWH| AA |makc| MuH | AR | makc| MWH | AR | Makc | MUH AR MaKc
3aBTpaK 748|842 |93 6|168,4(1894|2105|2994|336,8| 3742 | 56426 | 6104 | 678.3
BTOpOA 3aeTpak| 18,7 187 | 18,7 421|421 421|748 | 748 | 748 | 13567 [ 1357 [ 1357
obeg 112 | 122 [ 131|252 6| 2736 (294 7(449 0| 4866( 5239 [ 813,9| 8817 | 94956
MO gHWE 374|468 | 561 84,2 (1062|126 3|149 7| 1871|2245 2713 | 3391 [ 407.0
WHIMH 748|842 |93 616841894 |2105]|2994|336,8| 3742 | 5426 | 6104 | 678.3
BTOPOI WHWH 18,7 187|187 421421421748 | 748 | 748 | 1367 [ 1357 [ 1357
UTOro 337 (3742 412 |TEV 8| 84201926 2| 1347 | 1497 | 1647 [ 2441 7| 2713,0|2984 3
NPOJIOJDKEHUE TabIuIp! 3.
Mpwems! iy JHepreT MMECKan UeHHOCTE (B % oT obleil KanopWiAHOCTK 33 NpUe M MWLM}
Benku HWpHI WM EBD Akl MTOro
(LeTw cTaplue
11 net)
cpen cpen, CpeH CpenH
MWH | HAA | Makc | MwH | HAR |makc| muHe | AR | makc| MUH | AR | Makc
3aBTpak 123138 1532763103451 490) 552 | 61,3 [ 88,9 [1000)1111
ETopoid 3aeTpak| 13,8 13,8 [ 138 [ 310310310 552 | 552 | 52 (1000100011000
oben 1271138 149 [286(31.0|334| 509552594923 10001077
MongHUK 11,0138 | 166 | 248310372441 | 552|662 800 (1000(1200
WHIMH 123138 (153 |276(31,0|345])490) 552 | 61,3[ 889 [1000]1111
BTOPOIA WBHWUH 138|138 138 (310(31.0|310]| 552|552 552(1000[(100,0](100,0
MTOro 1241138152 | 279(31,0/341)497 | 552 | 60,7 (900 (10001100
MIPOIOJKEHHE TaOIHUITHI 3.
C 00T HOLLEHWE
Mpuemsl nuLLm macca Denkoe, ¥ poB K
(LeTw cTapuue Benkn HUPEI YrMeBoakH VNEBOA0E N0 MAcce
11 net) Cpeg cpeg cpeg,
MWH | HAA | MAKC | MWH | HAA | MaKC | MWH | HAR | Makc| 6 M Vi
33aBTpakK 187210234187 | 210234 ([7458[84,2) 936 1 1 4
eropoi 3aeTpak| 47 | A7 | A7 | A7 [ 47 [ 47 |18 7187|187 1 1 4
oben 2811304327 281304327 |1M23[1216/1310] 1 1 4
MongHAK 94 | 117)140| 94 |11 7| 140|374 |468]| 561 1 1 4
WHIMH 18,7210 234|187 | 210234 ([7458[84,2) 9356 1 1 4
ETOPOA YKWUH A7 [ 47 | A7 | 47 [ 47 [ 47 187187187 1 1 4
ATOro 64,2 93,6 |102,9) 842 | 936 [102,9|336,8/374.2[4116) 1 1 4
Jlns  oOecrieuyeHHUs]  DHEPrETHYECKOM  IIEHHOCTH  IMHINEBOrO  palldoHa

PEKOMEHIyeTCS JUIsl TIPUTOTOBJICHHS OJIFOJT MCIOJIB30BaTh HAOOPHI MPOIYKTOB B
COOTBETCTBUH C TaOIHUIEH 4.

OCHOBHBIM MCTOYHUKOM SHEPTHUH Y YEJIOBEKA SBISIFOTCS YTIEBOIBI, KOTOPHIE
MOCTYIAOT B OPraHu3M IpH ymnoTpebieHnn xieda, OBOIIeH, (PpyKTOB, MOJIOKA,
Kpaxmajya, CUpOIoB. B muineBapuTeIbHOM TPakTe 3TH MPOAYKTHI TOJ BIMSHUEM
amMuia3 paclIeIUIIIOTCS 0 MOHOcaxapuaoB (TJIFOKO3a, (pyKTO3a, TalaKTo3a,



JakTo3a). MoHocaxapu/ibl MOCTYNAOT B KPOBOTOK, JOCTUTAIOT NedeHu. B neuenu
OOJIBILIMHCTBO MOHOCAXAPHU/Ibl MIPEBPAIIAIOTCS B TIIFOKO3Y.

Tabaunua 4. CpeaqnecyTouHble HA0OPbI NUIEBOH MPOAYKTOB ISl
NPUroTOoBJIeHHA 01101 B HeTTO (Ha 1 pedenka B CyTKI/I)lz

Htoro 3a cyTkn
HaumeHoBaHuMe NHIIEBOW MPOAYKIIMU WK TPYIIIBI MUIIEBON MPOTYKIUH 12 ter u
No 7-11 ner crapiie
1 | Xneb pxaHoi 80 120
2 | Xnel mmeHnYHbINH 150 200
3 | Myka mimeHn4Has 15 20
4 | Kpymsl, 6000BbIC 45 50
5 | MakapoHHBIE U3ENHS 15 20
6 | Kaprodenn 187 187
Ogomy (cBexue, MOpOXKEHbIE, KOHCEPBUPOBAaHHBIE), BKJIIOYasl COJICHBIE U
7 | KBallICHBIC®, B T.4. TOMAT-MIOPE, 3€JICHb, T 280 320
8 | ®pykTHI cBEXHE 185 185
9 | CyxodpykThl 15 20
COKM II0100BOIIHBIE, HATIUTKA BUTAMHUHU3UPOBAHHEIE,
200 200
10 | B T.4. UHCTAHTHEIC
11 | Msco 1-i1 kareropuu 70 78
12 | CyOnponaykTsl (1I€4eHb, S3bIK, CEPALE) 15 20
13 | [ITuna (usimisita-oOpoitnepsl moTpoureHsie — 1 xar) 35 53
14 | Peiba (¢puie) 58 77
15 | Mooxko (2,5% - 3,0% m.1.x.) 300 300
16 | KuciiomosnouHas nuiieBas IpoayKIIus 150 180
17 | Tsopor (5% - 9% m.1.x.) 50 60
18 | Ceip 10 12
19 | Cmertana (15% - 20% m.1.x.) 10 10
20 | Macio cnmuBo4HOE 30 35
21 | Macno pacTUTeNnbHOe 15 18
22 | Slitro, mir. 1 1
23 | Caxap** 30 35

12

- npwioxkeHue 1 k metogudeckum pexkomeHpauusM MP 2.4.0179-20 «PexomeHnnanuu 1mo
OpraHM3aly MUTaHus 00yJaroLUXCcsl B 00111e00pa30BaTeNbHbBIX HIKOJIAX)



Hroro 3a cyTku
HaunmeHoBaHMe NHIIEBOW MPOAYKIIMU WIN TPYIIIBI MUAIIEBON MPOTYKIUH 12 ter u
No 7-11 ner crapiie
24 | Konnurepckue u3Ienus 10 15
25 | Yait 0,4 0,4
26 | Kakao-mopoiok 1,2 1,2
27 | Kodeitnplii HanuToK 2 2
28 | Ipoxoxu xj1e0omneKapHbie 1 2
29 | Kpaxmain 3 4
30 | Conp numeBast moBapeHHasi HOTUPOBaHHAS 3 5
31 | Crenun 2 3

[MpuMedanue: B MepHON MPOBEICHHS CIOPTHBHBIX COPEBHOBAaHWM, COOPOB (HMIp), CIETOB M T.IL
HOPMBI TTUTAHHS JOJDKHEI OBITH YBENTMYEHHI HEe MeHee deM Ha 10 %.

* - coJIeHbIE U KBalIeHHbIE 0BOIH — He Ooitee 10 % oT 00IIero KoJIn4ecTBa OBOIIEH.
*x L B TOM 4YHCJIC IJIsd HpI/IFOTOBHCHI/IH 6.]]}0[[ 1 HAIIUTKOB, B cnyqae HUCITIOJIBb30BaHUS HI/IH_[CBOI\/'I
NPOAYKIIMYA TPOMBINUICHHOTO TPOU3BOJICTBA, COJEPXKAIIMX caxap, BbyIaya caxapa JO0JDKHAa ObITh
YMEHBIIIEHA B 3aBUCUMOCTH OT €T0 COJICP KaHUSI UCTIOIB3YeMOi TOTOBOM MPOTYKITHH.

N30biTOK 00Opa3oBaBIIeiicss B MpoLEcce MeTadOJu3Ma YIJIEBOJOB IUIIOKO3bI
nepexoauT B (QocGopuIMpOBaHHYIO OOpPAaTHMYIO PE3EpPBHYIO (POpPMY TIIMKOTEH,
KOTOpPBIA XpaHWUTCA B II€UYEHM M KIETKaX pa3iauuHbiX TkaHed. KomamuectBo
IJIMKOTE€HA y B3pociioro 4yenoBeka uHorga pocturaer 200 r. Ilpu cHmkeHun
YPOBHSI CBIBOPOTOYHOM TJIFOKO3bI, TJIMKOI€H pPacCIICIUIAETCsS, YTO HPUBOAHUT K
YBEIMYECHHIO COJIEpKAHUS TIFOKO3bl B KPOBOTOKE. B cpenHeM B3pociblil YeIoBeK
exeqHeBHO ynotpeonser 1o 400 r yrieBoaoB, u3z kotopsix 70-80% npuxoautcs
Ha KpaxMmajbl, a OCTajbHas 4YacTh MPEACTABIICHA PA3JIMYHBIMU MOHO-, TU- U
nosivcaxapuaamu. B ciydae ynorpeOieHusi 00JbIIMX KOJUYECTB YTIEBOIOB WIIU
OpU  pa3MyHbIX 3a00JieBaHMSIX (HampuMmep, caxapHOM JuabeTre) H30bITOK
YIJIEBOJIOB COXPAHAETCS B OpraHu3Me B BUJE >kupa. PexomeHnayeTcs, 4TOOBI
coJlep>KaHMEe MOHO- M JUCaxapujoB B CyTOYHOM IMHUIIEBOM palMOHE B3POCIIOro
yenoBeka He mnpeBblmano 50-100 T, MOCKONBKY H30BITOYHOE TMOCTYIUICHUE
MPOCTHIX YIJIEBOJOB YBEJIMUMUBAET YaCTOTY PA3BUTHUS aTEPOCKIIEPO3a, HAPYILIAET HE
TOJIBKO YTJIEBOJHBIM, HO W JIMIUJIHBIA OOMEHBI, MOBBIIIAET CBEPTHIBAEMOCTb
KpPOBH, TO €CcTb MO cBoeMy 3(p(eKkTy HanmoMuHAeT U30BITOYHOE MOCTYIUICHHE B
OpraHU3M HACBIIIEHHBIX >XUPHBIX KUCIOT. BakHO, 4TOOBI B KOJMYECTBEHHOM
OTHOILIIEHWU YTJEBOJAbI OBUIM JOCTATOYHO PABHOMEPHO pacIlpeneseHbl 10
OTJEJbHBIM TpUEMaM MHUIU. YTJIEBOAbl, MOMHUMO TOTO, YTO OHHU SBJISIOTCS
HanOoJIee JIETKO JOCTYIHBIM UCTOYHUKOM DHEPTUH, BHICTYNAIOT TAK)KE B KAUECTBE
UCTOYHHMKA TJIACTUYECKOro MaTepuaia. B yacTHOCTH, mpOMEXYyTOUHbIE TPOAYKThHI
YIIEBOAHOTO OOMEHa BXOJSAT B COCTAaB HYKJIEHMHOBBIX KHUCIOT (II€HTO3BI),



Tpe6y1-OTC}I AJIs1 CMHTE3a HCEKOTOPBLIX AMMHOKHUCIIOT, IIPEBpAIIalOTCA B KHPBLI,
BXOZAT B COCTAaB KJIICTOYHBIX CTCHOK, aHTHUTCII U T. .

B pammon 310poBOro B3pOCIOrO YEIOBEKA JOJDKHBI BXOAUTH TaKXkKe
pacTUTENIbHbIC TMHUILEBbIE BOJIOKHA (MEKTUHOBBIE BEIIECTBA — HE MEHee 5-6 T B
CYTKM M KjeTdyatka — He MeHee 9-10 r). OntumanibHOE coliepKaHUe MUIIEBBIX
BOJIOKOH JOJKHO cocTaBisiTh 25-50 r (w3 pacuwera 11,5 r na 1000 xkan).
[lekTHHOBBIE BEIIECTBa, KJIETYATKA COJAEPKATCA B CHIPHIX (PPYKTax, OBOIIAX,
arogax u 000OBBIX.

OCHOBHBIM HMCTOYHHUKOM aMHHOKHCIIOT SIBJISIIOTCS O€JIKH. AMUHOKHCIOTHI
YYacTBYIOT B TIOCTPOCHHUH THICSY PA3IMYHBIX OCITKOB, HEOOXOAUMBIX IS POCTa U
BOCCTAHOBJICHUS BCEX KJIETOK U TKAaHEH YEIOBEKA, a TAKKE BXOMAT B COCTAB COJIEH,
YY4acTBYIOIIMX B  TMOJJECPXKAHUU OCMOTHYECKOTO paBHOBECUS, OOpa3yroT
MHOTOUYMCJICHHBIE TJMKO-, HYKJIEO- U JIMIONPOTEUAbl, (EPMEHTHI, TOPMOHBI,
reMOrjo0WH, aHTUTENa W APYTHe 3alllUTHBIE CTPYKTYpbl MUMMYHHON CHCTEMBI,
BXOJAT B COCTaB HOITEH, BOJOC. Y 3J0pPOBOrO YEJIOBEKA B TEUECHUE CYTOK
KOJIMYECTBO PACIaJaoNIerocst Oeyka JOKHO COOTBETCTBOBATH KOJIMYECTBY BHOBb
CUHTE3UPOBAHHOTO. [[1s1 OlleHKH OMOJIOTMYECKON HEHHOCTH OelKa HCIOJIb3YIOT
MOHSATUE Aa30TUCTBII OOMEH, TO €CThb COCTOSIHME, MPU KOTOPOM KOJUYECTBO
MOCTYNAIOIIETO0 B OpPraHW3M a30Ta TOYHO COOTBETCTBYET €ro KOJUYECTBY,
BBIBOJAMMOMY M3 opraHu3ma. EciiM KOJu4ecTBO a30Ta, MOCTYHArOUIEro C IMHUILEH,
IPEBBIIIAET BBIACIAEMOE, TO TOBOPAT O MOJIOKHUTEIBHOM a30THUCTOM OallaHce.
[Tocnennuii HaOMrOAACTCS, HAPUMED, TIPU YBEITUYCHUH MBIIIEYHOW MAcChl WM B
nepuoa OepemeHHOcTH. [lpu O€IKOBOM WJIM TOJHOM TOJIOJAHUU, TPHU
UCIIOJIb30BAHUU  TOJBKO  PACTUTENBHOM  MHUINA  MOXET  HaOIIoAaThCs
OTpUIIATEIBHBIM A30TUCTHIM OallaHC, KOTJa KOJWYECTBO BBIBOAUMOTO U3
opraHM3Ma a3oTa TpeBbIIaeT ero noctymieHne. KoHEUHBIM  3Tarnom
(bepMEHTATUBHOTO pacUIEIVICHUS] OEJIKOB SIBISETCS 00pa3oBaHUE PACTBOPUMBIX B
BOJIE aMUHOKHCJIOT.

st abdexTuBHOM pabOThl OpraHN3Ma HE3aMEHUMbIE AMUHOKHCIIOTHI (BaJIHH,
JICHITMH, U30JICUIIMH, METUOHWH, TPEOHWH, METHOHHH, TpunTodaH, GpeHMIamanuH,
JU3UH, TUCTHAWH, APTUTMHUH) JOJDKHBI TPUCYTCTBOBaTh B  OMPEIEICHHOU
nporoprui. CYUTAIOT, YTO JJIS B3POCIIOTO YEJIOBEKA ONTUMAIBHBIM COJICPKAHUEM
B | 1. mnumeBoro Oeika SBISETCS CIEAYIOIIee KOJUYECTBO HE3aMEHHMBIX
aMUHOKHUCHOT (B Mr): wm3oneinuHa — 40, neiinmHa — 70, nu3mHa — 95,
METHOHHMHA C HUCTHHOM — 35, deHwnallaHnHa B cymMMme ¢ Tupo3uHoM — 60,
tpuntodana — 10, peonnna — 40, BanuHa — 50. J[a’ke BpeMeHHOE OTCYTCTBUE
WIM YMCHBIIICHHE KOJMYECTBA OJHOM W3 HE3aMEHUMBIX aAMHHOKHUCIIOT
OTPULIATEIBHO CKa3bIBA€TCA Ha OEIKOBOM MeTaboin3Me yenoBeka. Yem Oonblie
Macca 4eJioBeKa M MEHBIIIE €0 BO3pPacT, TeM OOJIbIie Oenka eMy He0OX0aUMO.



benku moctynmaroT B OpraHuM3M  4eJOBEKa MPEUMYIIECTBEHHO IMpHU
YIOTPEOJICHUH MSICa KUBOTHBIX, ITUIBI U PHIOBI, MOJIOYHBIX MPOAYKTOB, SIUII, COH,
0000B, ropoxa, XJICOHBIX 3JIaKOB, OopexoB. YenoBek M0keH moTpedisaty 1-1,5
rpamma Oenka B JIeHb Ha 1 Kr maccel Tena. bonbiie Bcero Oenka cOAEpKUTCS B
cbIpax (okoJio 25%), B ropoxe u daconu (22-23%), B Msce, nruie, ppioe (10 20%),
B pasnuuHbIXx Kpynax (mo 14%), xynebe um MakapoHHbIX uzaenusax (5-12%). B
oBOIIaxX coaepxkuTcs He Oonee 2% OenkoB. Hammenbliee comeprkanue Oeika
MPUCYTCTBYET BO (PpyKTax W srojax. PacTurenbHbie OCIKH B CBOEM COCTaBE HE
COJZIEP>KaT MOJIHOTO KOMIUJIEKCA HE3aMEHUMBIX aMHHOKHCIIOT, TINOO coAepkaT uxX B
HE3HAYUTENFHOM KOJHuecTBe. Tak, B OenKax MIICHUIbl, PXKH WIH KYKypy3bl
KOJMYECTBO JIM3MHA B JBa pa3a MEHbIIE ONTUMAJIbLHOTO, HO JIOCTATOYHOE
KOJIMYECTBO TpUmnTodana, OTMEUaeTcs NeQUIUT TPEOHNHA, U30JICHIIMHA U BaJIMHA.
benku  O00OBBIX  JIMMUTHUPOBAHBI IO  CEPOCOJAEPXKAIIMM  HE3aMEHUMbBIM
aMUHOKUCIOTaM (METMOHMH M LHMCTeMH) W Tpunrodany. PaznensHoe
UCIIONb30BaHUE TOJBKO 0000B MM KyKypy3bl HEM30E€KHO MPHUBEAET K ACPHUIUTY
COOTBETCTBYIOIIUX AMUHOKHUCIOT. HampoTuB, KOMOMHUPOBAHHOE HCIOJIb30BAHKE
cMecu 0000B U KyKYpy3bl UJIM pUca ¢ COEBBIMU 000aMu 00pa3yeT OEIKOBYIO CMECh
HKBUBAJICHTHYIO IO MHUTATEIbHOM IEHHOCTH OenkaM MoJioka. OnTuMmalibHOe
COOTHOIIIEHHE J>KUBOTHBIX M PACTUTENBHBIX OEJTKOB B MHUIIEBOM pAIMOHE B
CpPEOHEM JIOJDKHO COCTaBJIAITH 55:45. HacTp aMHMHOKHCIOT CITY)KUT UCTOYHHKOM
DPHEPruM Uil OpraHu3Ma uesjoBeka. [Ipm 3TOM aMHHOKHCIOTHI BHayale
JI€3aMUHUPYIOTCS, YTO COMPOBOKIACTCS BBIICICHHEM aMMHaka U 00pa30BaHHUEM
KeTokuciaoT. IlocnegHue BCTymarOT B SHEPreTHUECKHi MeTadoyu3M U Ioclie
COOTBETCTBYIOILIMX MPEBpAICHUN pacmajaloTcs IO BOJbl U YIJIIEKUCIIOrO rasa.
O06e3BpexkrBaHre 00OpPA30BABIIETOCS B MPOIIECCE PHEPreTUUECKOTO MeTaboau3ma
OEJIKOB aMMHaKa OCYIIECTBIISIETCS B IEUEHU MTyTEM MPEBPAIEHUS B MOYEBUHY.

B mumeBbIx npoaykTax, 0COOEHHO KUBOTHOTO MPOMCXOXKICHHS, CONEPHKATCS
TaKK€ HYKJICMHOBBIE KHCJIOTHL. boibilie Bcero uxXx B MACHBIX U PBIOHBIX
CyOnpoyKTax.

BaxxHeWmM KOMIOHEHTOM THUIIM SBJIAIOTCS TaKXKE JKUPBI (JIUIHUIB),
TIPEICTABIISIONINE COOOM CIIOKHBIC 2(PUPHI TIIUIEPUHA M BBICIIUX HACBHIIICHHBIX U
HEHACBHIIMICHHBIX ~ KUPHBIX  KHUCIOT.  HachllieHHbIE  KUPHBIE  KUCJOTHI
(MaJIbBMUTHHOBAS, CTEAPUHOBAS W JP.) UCIOJB3YIOTCS OPraHU3MOM B IICJIOM Kak
DHEPreTHUECKU MaTephall. 3a CYeT HMX OKHCJICHHS OOECHeYHnBaeTCS OKOJIO
MOJIOBUHBI TIOTPEOHOCTH B DHEPTUM B3POCIOTO dYesoBeka. [Ipu 3ToM TiaBHYIO
DPHEPTreTUYECKYI0 POJb WIPAIOT TPUTIHICPUIBI (HEHTpabHBIC >KHUPHI). JKUpPBI
CIIy’KaT Pe3epBOM MHUTAHUS; Y B3POCIIOrO YeloBeKa OHU cocTaBisaoT 10 10-20%
MAacchl Tella, IPEHUMYIIECTBEHHO IPUCYTCTBYS B MTOAKOKHOM KUPOBOU KIIETYATKE.

XKupbl BBINONHAIOT TakXKe IUIACTHYECKYI0 M PETYIATOPHYIO (QYHKIUU
(ITMHHOIIENIOYEYHBIE KUPHBIE KUCIOTHI, (pochomunuabl, X0JeCTepuH), BXOIAT B



COCTaB KJIETOUHBIX MEMOpaH, 3alllUTHBIX 000JIOYEK HEPBOB, COCY/IOB, PA3IUUHBIX
OpPTaHOB, BBIMOJHIIOT TEPMO3AMMUTHYIO (YHKIHMIO, CIyXaT TMEPEHOCYHKOM
xupopactBopumbix (A, E, K) BuUTaMuUHOB, SBISAIOTCS MpeAllIeCTBEHHUKAMU
CTEPOUIHBIX TOPMOHOB, JKEITYHBIX KUCJIOT U MpocTarjasgnHOB. OCOOCHHO Ba)KHBI
JUISL  CO3JaHUsl IEJOCTHOCTM OWIMIHUAHBIX CTPYKTYp KJIETOYHBIX MeMOpaH
JUIMHHOLETIOYEYHbIE HEHACBIILEHHBIC )KUPHBIE KUCIOTHI. VIX IENAT B 3aBUCUMOCTH
OT JIOKQJIM3AIlMU TIEPBOM JBOWHOW CBS3M Ha TpW Tpymnmbl (omera-3, omera-o,
omera-9). Omera-3 u -6 KUCIOTHI SIBISIOTCS MOJIMHEHACHIIIEHHBIMU, B TO BpPEeMs
Kak oMmera-9 MOHOHEHACHIINIEHHbIE. YENOBEK MOXKET CHHTE3UPOBATH BCE
HEOOXOJUMBIC JUISI HETro JIMIHABI, KpoMe omera-3 (O-JIMHOJICHOBAas KHCIIOTA,
HIKO3aMeHTaeHOBAs KUCIIOTa, IOKO3areKcaeHoBasi KMUCIIoTa) U oMera-6 (JIMHoJeBas
KHCJIOTA,  Y-JIMHOJIEHOBass  KUCJOTa,  JUTOMO-Y-JIMHOJEHOBas  KHUCJOTA,
apaxuJOHOBAasl ~ KUCJIOTA, OJEUWHOBAash  KHUCJIOTA, KaJOJIEMHOBAs  KHUCIJIOTA)
JIUHHOLETIOYEYHBIX KUPHBIX KUCIIOT.

Kak npocTele, Tak U CI0XKHBIC JIMIUABI MOTYT CUHTE3UPOBATHCSI B OPraHU3ME.
HckimtoueHrne COCTaBIISIIOT TaKUE HEHACBHIIICHHBIC >KUPHBIE KHUCIOTHI, Kak
SHMKO3aIllcHTaCHOBAs,  JIOKO3arekcacHoBas,  JWHOJEBas, JWHOJCHOBas |
apaxuIOHOBasi, KOTOPBIC JOJKHBI MOCTYyNaTh B OPTaHU3M YeEJIOBEKa C MUILIEH B
roToBOM Bujie. JIMHONEBas KUCIOTa B MPUCYTCTBUM THAMHWHA U TMHPHUIOKCHHA
criocoOHa MpeBpaIllaThbCsl B apaxXUOHOBYIO KHCJIOTY. YKa3aHHbIE HE3aMEHUMBIC
JKUPHBIE KHUCIIOTHI BXOJAT B cOCTaB (OChHOIUNUIOB WM CIYXKaT B KadyeCTBE
MPEAIICCTBCHHUKOB (HaIpuMep, apaxujoHOBas KHCJIOTAa) MPOCTarjaHIuHOB,
JEUKOTPUEHOB, TPOMOOKCAHOB U MPOCTAMKIWHOB. Ilpu oTcyTcTBHM WU
HEJIOCTATOYHOM IIOCTYIUICHUM B OPraHU3M HE3aMEHUMbBIX >KHUPHBIX KHCIOT Y
yeJoBeKa OTMEUaeTcsl 3aiepKKa pocTa, HapylleHne (PYHKIUU TOYEK, OTMEUAOTCS
MaTOJOTUYECKUE U3MEHEHUS B KOXE, MOXKET pa3BuThes Oecrutogue. OCHOBHBIMU
MUIIEBBIMA UCTOYHUKAMM KHUPOB JIJISI YEJIOBEKA SIBJISIOTCS: MOJIOKO, MSICO, SIMUHBIN
YKENITOK, CBUHOE Cajlo, KOMYEHOCTH, MSCO, PbiOa, Opexu, pacTUTEIbHbIE MacJja.
buonorudeckass IIEHHOCTb JKHPOB  OIpEIeiseTcss OOBIYHO  KOJMYCCTBOM
MPUCYTCTBYIOIMX B HUX HE3AMEHHMMBIX YXHUPHBIX KHUCJIOT MU HUX YCBOSEMOCTHIO.
OnTuManbHBIM CUYUTACTCS CIAEAYIOIIEE COOTHOIICHUE KUPHBIX KUCIOT B MUIIIEBOM
pallMOHE: HACBIIMICHHBIE >KUPHbIE KUCJIOTHI - 30%, MOHOHEHACHIIICHHBIC THIIA
0J1eMHOBOM KHUCJIOTHI - 60%, monuHeHackIneHnbie - 10%. 910 qocTuraercss B ToM
CIyyae, €CJIM COOTHOUIIEHUE PACTUTEIbHBIX W KUBOTHBIX JKUPOB B paIMOHE
IMUTaHUs cocTaBiisieT 3:7.

JInst  HOpMalIbHOTO pOCTa W Ppa3BUTUA PEOCHKY HEOOXOIUMBI TaKXKe
BUTaMHHBI. BUTaMUHBI - 3TO OPraHWYECKUE COCIAMHCHMS, COJCp)Kallhecs B
MPOYKTaX MUTAHUS B OYCHb OTPAHUYCHHBIX KOJIMYECTBAX, HO UTPAOIINE BAXKHYIO
poib B MeTabonu3Me O€JIKOB, JKUPOB ¥ YIJIEBOJOB, B OCYIIECTBICHUU
MHOTOYHUCIICHHBIX (QYHKIIUH OpraHu3Ma, Jijisi 00pa3oBaHMs M OOHOBJICHUS KJIETOK U



TKaHeil uvenoBeka. B  HacTosiiee BpemMss M3BECTHbl 13  BUTaMUHOB:
xupopactBopumbie - A, D, E, K u BomopactBopumbie — B; (Tnammuhn), B,
(pubodnaun), Bg (mupumokcun), B, (unmanokobamamun), PP (HMauH,
BKJIIOYAIOIINI HUKOTMHOBYIO KHUCIOTYy W HUKOTHHamuza), C (ackopOuHOBas
kucinora), ¢doaueBas kuciaora (dosanuH), MaHTOTEHOBas KHUCJIOTa, OWOTHH
(ButamuH H). Kaxnpiii BuTaMuH o007afaeT ompenesieHHOW QyHKIHMEH WiIn
KOMIUIEKCOM MX. JITUTENbHBII HEAOCTAaTOK BUTAMHHOB  COIPOBOXKIAETCS
CHI)KEHUEM TPYJIOCIOCOOHOCTH, YXYJIIEHUEM 3J0POBbS U B TSKENBIX CIydasx
MOKET MPUBOANTH K CMEPTH. UETOBEUYECKU OpPraHU3M MOXKET B OTPAaHUYEHHBIX
KOJMYECTBAX CHHTE3WPOBATh BHUTAMHHBI. TaK, aMHHOKHCJIOTa TpUNTOhaH
criocoOHa MpeoOpa3oBbIBATECA B HUKOTHHOBYIO KHCIOTY, YJIbTPapuOJIETOBOE
oOnmydeHne crmocoOCTByeT 00pa30BaHUIO B KOXKe BUTaMuHAa D, MOTpeOHOCTH B
MUPHUIOKCHHE BO3PACTAET C YBEIMUYEHUEM cojiepkaHus Oenka B nuie. Kumieunsie
OakTepuy YeIoBeKa B TE€X WM WHBIX KOJMYECTBAX MOTYT IPOU3BOJIUTH BUTAMUHBI:
K, 6uoTuH, QoaueByr0 KHUCIOTY, LIMaHOKOOAIaMUH, MUPUAOKCUH, TAHTOTEHOBYIO
KHUCIIOTY, pubOo(dIaBUH.

Pacyerbl moka3bIBalOT, YTO JaK€ CcaMblii  CcOalaHCHUPOBAaHHBIA WU
pa3HOOOpa3HBI  pallMOH, COOTBETCTBYIOLIMH  CpEAHMM  JHepros3arparam,
nedUIUTeH Mo GOMBIIMHCTBY BUTaMUHOB Ha 20-30%". B mpupoze He CyIIecTByeT
IPOAYKTa, CIOCOOHOIO OAHOBPEMEHHO CO/IEPKATh BCE BUTAMHUHBI B HEOOXOIUMBIX
KommuecTBax. s obecrmeueHus: opraHM3Ma BUTAMHUHAMH CIEAYeT BKIIOYATh B
paIryoH BCE OCHOBHBIC TPYIIHI MUIIEBHIX MPOAYKTOB (OBOIIH, GPYKTHI U COKH U3
HUX, 3€pPHOBbIE MPOAYKTHI, MACO, pPbIOY M NTHUIYy, MOJIOYHBIE MPOIYKTHI,
XKUPOCOJEpKalie MpoAyKThl mnuTaHus). COriacHO COBPEMEHHBIM JaHHBIM
HaumOoJiee aKTyaJbHOW TpoOJeMOl BO MHOTHX CTpaHax SBIseTCA JedUIUT
TUAaMUHA, HUalKHa, pudodaaBrHa, (oNIMeBO U aCKOPOMHOBOW KHUCIIOT.

3HaYUTEIbHOE OOJBITMHCTBO OMOJOTHUUECKH aKTUBHBIX COCIMHCHUM, KpaiHe
BAXKHBIX JIJIS dKU3HU YEJIOBEKA, HE CUHTE3UPYETCS B OPraHU3ME YEIOBEKA, B CBSI3HU
C YeM OHHM CTaJIi OTHOCHUTBCS K HE3aMEHHUMBIM (akTopaM IHUTAHHUSA. ITO
HCIIOJb3YyEeMbIe B KAadeCTBE OCHOBHBIX TPYII (PYHKIHOHAIBHBIX MPOIYKTOB
BUTaMHUHBI, aHTUOKcuaaHTel, [IHJKK, wMuHepanbHbie BeliecTBa, NUIIEBBIC
BOJIOKHA, HE3aMEHUMbIE aMUHOKHUCIIOTHI U OJIMTOCAXAPHU/IbI.

ButaMuHbl — 0c0ObIe OCJIKOBBIE BEIIECTBA, OOECIICUUBAIONINE B OpraHU3Me
OMOXMMHYECKHE TIPEBpAIllCHUs, PEaKIuh, OOMEH BEIISeCTB, O3 Yero XKU3Hb
HEBO3MOXKHA.

BurtamuHsbl, cBSA3aHHbIE C PA3TUYHBIMU (pepMEHTAMH, IPUHUMAIOT Y4acTHE B
oOecrieueHun opranusma sHeprueit (B;, B,, PP), OuocuHTe3e u mpeBpaieHun
oenkoB u aMmuHOKHCIOT (Bg, Bjp), TeHermueckoro wmarepuana KJIETOK -

13 .
COopHUK penentyp OJII0A U KYJIMHAPHBIX M3JEIHH sl OPraHU3aly TOPSIYUX 3aBTPAKOB U 00€70B
obyuatomunmes 1-4-x xi1accoB 0011e00pa3oBaTeIbHBIX OpraHu3aui, 136 c.



HYKJIEMHOBBIX KHUCJIOT ((ponueBass KHUCIIOTa), )KUPOB U CTEPOMIHBIX T'OPMOHOB
(maHTOTeHOBas KUCIOTa U OMOTHH). BuTamuu A y4acTByeT B 00eCI€UeHUN 3pEHUs
¥ HE0OXouM 11l (POPMHUPOBAHUS CIU3UCTBIX TOKPOBOB, SNUAEPMUCA, UMMYHHON
cucrembl. be3 Butamuna [l HEBO3MOXKHO BcachIBaHHE KajbIUs U (popMHpOBaHHE
ckenera u 3yooB. Butammn K ywactByeT B cBepThIBaHMM KpoBU. (Camblii
nonyispHbii BUTamMMH C (ackopOMHOBas KHUCIIOTa) MPUHUMAET ydacTUe B
0o0pa3oBaHMM OEJIKOB COEJUHUTENBHOM TKAaHM - KOJUIaréHa U 3J1acTUHA,
HEOOXOUMBIX 1J1s1 (OPMUPOBAHUS COCYOB, XpsIlel, OCTOBOB KocTel. Bmecte ¢
BuTaMUHOM E U [-KapoTHHOM MpH y4yacTHH MHUKpO3JEMEHTa ceiieHa BUTaMuH C
oOecnieunBaeT (YHKIIMOHUPOBAHME AHTHOKCHJAHTHOW CHCTEMBI OpraHU3Ma,
3alUIIAIOIIEH KJIETKU OT NOBPEXKICHUS IPOAYKTAMH OKUCIIEHHUS.

HccnenoBanusimu yctanoBiieHO, 4To oT 70 1o 100% HaceneHus: UCTIBITHIBAET
Hegoctatok Butamuna C. Y 40-80% mroneit omrymaercs qeuiuuT BUTaMUHOB By,
B,, Bs, Bz, donueBoit kucnotel U B-kapoTuHa. bosee MOJOBHHBI HaceleHUs
Henonomy4yaet Butamunel A, 1, E, K.

Ot nedurura ButamuHOB A, B, C cTpanaroT koxka, BOJI0Ckl, HOrTU. [Ipnunna
— KO’Ka BOJIOCHI M1 HOT'TH Han0boJiee 4aCTO CONMPUKACAIOTCS C BHEUTHUMH (haKTOpaMHU
Cpeabl U OKa3bIBAIOTCS HECTIOCOOHBIMU MPOTUBOCTOSATh TOKCHYECKUM BEIIIECTBAM,
HaxOoJSIIIMMCS B BO3yXe U Bojie. B pe3ynbpTaTre oTMedaeTcs MOSBICHUSI CYXOCTH U
IISTYIISHUST KOXKH, TPEIIMHKA Ha ry0aX, yrpeBas Chlllb, JOMKOCTb U BBIMaJCHUE
BOJIOC, MX HCTOHYCHHE M MOTYCKHEHHE IIBETA; JIOMKOCTh HOITEH, yTpaTta HuX
TJISTHIIEBOTO CJIOS.

3aMeTHO CKa3bIBaeTCs HCOOCTAaTOK BHUTaAMHHOB H Ha COCTOAHHUC HepBHOﬁ
CUCTCMBI - IIPOABIACTCA pasapaKUTCIbHOCTBIO, paCCTPOfICTBOM CHa, HCPBHBIMU
CpbIBaMH, COCTOAHUCM ITOAABJICHHOCTH.

Ot nedurura cTpagaeT M MBIIMIEYHAs] CUCTeMa - OBICTPO pa3BUBACTCS
YTOMIISIEMOCTbD, BSUTOCTh M CJIa00CTb.

Jebuuutr BUTaMHHOB CIIOCOOCTBYET TIIyOOKOMY HAapyIICHUI0 OOMEHHBIX
MPOIIECCOB, 3aMETHO BIMSIONIMX HAa HMMMYHHYIO CHCTEMY, CHIDKAIOIIMX
COMPOTHUBIISIEMOCTh OPTaHM3Ma K MMPOCTYIHBIM B HHPEKIIMOHHBIM 3a00JICBAHUSIM.

C oBomamu ¥ PpyKTaMu MOKHO MOJTy4nuTh BUTAaMUH C, (ONHMEBYIO KUCTOTY U
B-xapotuH, octanbHbie 10 w3 13 Haumbosiee BaKHBIX BUTAMHHOB HaXOJSTCS B
JIOCTaTOYHO KAJIOPUHUHBIX MPOAYKTax - B Msce, pblOe, sifax, macie, xjeoe.

Crnenytoleid cocTaBlsiONIed B TepeyHe He3aMEHUMBIX (DaKTOPOB MUTAHUS
SBJISIIOTCS. MUHEpaJbHBIC BellecTBa. MuHepalbHBIC BEIeCTBAa HEOOXOIMMBI
JUJIS. HOPMAJIBHOTO (DYHKIIMOHUPOBAHUSI UMMYHHOM CHCTEMBI OpTaHU3MA.

[Tommyuyaemple OpraHu3mMoM Jake B HEOOJBIIOM KOJMYECTBE COCAUMHEHUS
Keje3a, MapraHia, celeHa, KpeMHusl, pTopa u Ipyrue MUKpPO- U MAKPOIJIEMEHTHI



IMPOHUKAIOT 4YC€PEC3 CTCHKHN KPOBCHOCHBLIX COCYJA0B B BHUJAC MOHHBIX COC,Z[I/IHGHI/Iﬁ )41
OKa3bIBalOT MOIIHOC AaHTHOKCHAAHTHOC, AaHTHTOKCHYCCKOC BOSHGﬁCTBHe Ha
OpraHu3M. HOI[ ,HCIZCTBHCM MHOI'HX MHUKPO- WU MAKPO3JICMCHTHBIX COGI[I/IHGHI/Iﬁ
YCUIIMBACTCA JACTOKCHUKAIIMOHHAA CI)YHKHI/IH KOXH, MU 3THUM CaMbIM CHHMACTCA
9pC3MCPHAd HAarpy3ka € IO4CK, IICUCHMU.

MUKpOJIEMEHTBl ~ SBIISIOTCS  KaTalu3aTOpaMd MHOTHX OHOXUMHUYECKUX
peaKkIui, MIPOXOISAITUX B opraHusMe. Onu MO/ICP>KUBAIOT
TUIPOSIEKTPOIUTUYECKUIN OanaHC OpraHrW3Ma, HOPMaIU3ys KUCIOTHO-IIEIIOYHOE
PABHOBECHE B JKUJIKOCTHBIX CpEJIaX OpraHu3Ma.

Kanpiuii - cocraBisieT OCHOBY KOCTHOM TKaHHW. [loBbIIaeT 3amuTHBIE
(GYHKIIMM OpraHu3Ma, criocoOCTBYET BBIBEICHUIO CTPOHILIMS M CBUHIA U3 KOCTEH,
o01a/1aeT aHTUCTPECCOBBIM, AaHTUAJIIEPTUYECKUM JIEHCTBUEM.

®ochop - 0OCHOBHASI YACTh €r0 COCPENOTOUYEHA B KOCTSX, 3yOHBIX TKaHSX, B
KOXe, BakeH M nojnepxkanus pH-6amanca. dochopy npuHaameKuT Bexymas
POJIb B AESATEIBHOCTU LIEHTPAJIbHON HEPBHOU CHCTEMBI.

Marnnii - «aHTHUCTPECCOBBIM MaTepua;», AaHTUOKCHUIAHTHBIA MHWHEpPal,
BXOJIUT B cocTaB Oosnee yem 200 ¢pepMEeHTOB, IPU €ro y4yacTHUH OCYIIECTBIISETCS
cunte3 JJHK, PHK, a »to mpodunaktika HOBOOOpa3oBaHMil; yiydlnaer oOMeH
BEILIECTB B COCYAMCTOM CTEHKE, HOPMAJIM3YET apTrepuanpHoe nasieHue. [lpum
JIOCTaTOYHOM KOJIMYECTBE B OpPraHU3ME MarHus XOpOLIO yCBAaWBAETCsA KaJlbLIWM,
docdop, kanmii, Butamuubl rpynnel B, C, E. Maruuil BbINOJHSAET Ba)XHYIO
byHKUIMIO B IpoduiIakTHKE 3a00JI€BaHUI IOYEK U CepALia.

Kammit - «3HEpreTnuecknii MUHEPAID», CTUMYJIMPYIOIINNA NEpeaady HEPBHBIX
UMITYJIBCOB, HEOOXOUMBIX ISl HOPMAJIbHOI'O COKpPALIEHHS MBIIIL, B TOM YHCIE U
MBIIIIBl  CEpALA, PETYJIUPYET CEPACUHBIA PUTM, MOAIECPKUBAECT HOPMAIBHYIO
(GYHKUHIO JTOYEK M TOPMOHAJIBHBIM OanaHC HAJMOYEYHUKOB, OOMEH BEIECTB B
KOXe€.

CoenvHeHMs Kajausi OKa3bIBaIOT 11e1e0HO0e (hU3MOIOTHYECKOe BO3/ICHCTBIE HA
BCC OOMEGHHBIC IIPOIIECCHI B KJETKAX M TKaHAX, CHOCOOCTBYIOT YCHIICHHIO
TKAQHEBOTO JIbIXaHUSI B MHUTOXOHAPHUSAX KieTok. Kamuii sBisieTcsi OCHOBHBIM
DHEPIeTUYCCKUM MHHEPAJIOM JJIi HOPMAJIbHOM paOOTHI MBI, B TOM YHCIE U
MBIIIIIIBI CEPILIA.

Harpuit - perynmpyer 0OCMOTUYECKOE JaBJICHUE B KIJIETKE, MOBBIMIAET TOHYC
COCYAUCTON CTEHKH. BBIMOJIHIET BaXKHYIO POJIb B MPOLIECCE JETOKCUKALMU KOXKH,
OUUIIECHUS TIOP, YCUJICHUS JIbIXaTeTbHON (QYHKITUN KOXKHU.

[IuHK - sBISETCA OCHOBHBIM MHHEPAJIIOM [UJIsI CO3JaHUS aMHUHOKHCIIOT,
y4yacTByeT B  TIOCTPOCHHMHM  BCeX  KJIETOK  OpraHuM3Ma,  CIIOCOOCTBYET
IIPOJIOHTUPOBAHHOMY JI€MCTBUIO HMHCYJIMHA, YTO CHUYKAE€T NOBBILIEHHBIN caxap



KpoBU. BmecTe ¢ xpoMom moBbIaeT 3PPEeKTUBHOCTh MHCYJIWHA, CIIOCOOCTBYET
OTJIOKCHHIO TJIMKOT€HA B TICYCHH, YTO BAXKHO MPHU CaxapHOM Auabdere. Y CHIMBAET
MPOTUBOBOCHATUTENbHBIE (YHKIMKA KPOBH, OOJagaeT aHTUAIEPTHYECKUM
nericTBueM Ha Koxy. IIInpoko npuMeHsieTcs B 1€pMaTOJIOTMH U KOCMETHKE.

Kenezo - aHTMaHEMUYECKUNA MUHEPANl, BXOJUT B MOJIEKYJYy TeMOTJIOOMHA,
Y4acCTBYET B OKCUTE€HAIIUU KJIETOK, YCBAUBAECTCS OPTaHU3MOM TOJIBKO MPU HAIUYUHU
ButaMrHOB C 1 E; mocTaTouHOE KOJIMYECTBO B OPraHU3Me MPUIAET KOXKE PO30BBIN
1BeT (ucye3aet OJICTHOCTh KOKHBIX TIOKPOBOB).

Mapranen - «aHTHOKCHIAHTHBIM MHUHEpal», YYaCTBYET B CTHUMYJIALIUU
runopu3apHO-HAAMOYCYHUKOBOM CUCTEMBI, B CHHTE3¢ (EPMEHTOB, YCHIMBACT
MOTJIOIIEHHUE TIIOKO3bl KIIeTKOU, perynupyer ¢ynkuuu [[HC, penpomykTuBHBIX
opranoB. oHbl MN J1€rK0 TPOHUKAIOT B KPOBB YEPE3 KOKY, YCUIUBAS MPOTYKIIHIO
€CTECTBEHHBIX TOPMOHOB, UTO CITOCOOCTBYET OMOJIOKEHHUIO OpraHru3Ma, KOXKHU.

KpeMHuii - BBINOJNHSAET BAXHYI POJb B MNPOPUIAKTUKE PpPa3BUTHUSA
CKJIEPOTHUYECKHUX IPOLECCOB U 3a00JIEBAaHUN ONOPHO-IBUraTEILHOIO Aammnapara,
yJIydiaeT (PyHKIHIO CTPYKTYPHBIX JIEMEHTOB KOKH, BOJIOC, HOT'TEH, 3a/epKuBas
IIPOLIECCHI YBSAAHUS KOXKH.

Menp - NOBBIIIAET YMCTBEHHYIO aKTUBHOCTD, MBIIIEUHBII TOHYC, PETYIUPYET
NUTMEHTHBIA OOMEH, IOBBIIIAET YCBOSIEMOCTh JKE€J€3a 3a CYET YIIYUIICHHS
KpPOBOOOpAIIEHHUsI B CJIOAX KOXH, BOCCTAHABIMBAET HOPMAJbHBIA LIBET KOYKHBIX
MTOKPOBOB.

CeJeH - CHU)KAET PUCK COCYAUCTBIX 00OJI€3HEH, MOBBIIIAET COMPOTUBIAEMOCTD
K OHKOJIOTUYECKUM 3a00JI€BaHUSAM, YIYUIIAET KPOBOCHAOKEHUE KOXKH.

Mon — BXOAMT B COCTaB TOPMOHA IUTOBHIHOH JKENe3bl THUPOKCHHA.
ObecnieunBaeT yCTOWYMBOCTh OpraHrM3Ma K MOBpPEXKAAIOUM (paKkTopaM BHEUTHEH
Cpelbl, YBEIMUYMBAET CIIOCOOHOCTh JIEHKOIMTOB pa3pyliaTh O0JIE3HETBOPHBIC
MUKPOOPTraHU3MbI, OIpeesieT BO MHOTOM YMCTBEHHbIE criocoOHOCTH. OTHUM U3
OCHOBHBIX MCTOYHUKOB HMOJIa B MUTAHUU SIBISIETCS NMUILEBAs MOAUPOBAHHAS COJIb.
B 2019 r. Obuia BHeceHa TMOMpaBKa B JEHCTBYIOIIME CAaHUTApPHBIE HOPMBI U
IpaBuiia, ONpeleuBIlas 00g3aTeIbHOCTh HCIIOJIb30BaHHSA B 00Opa3oBaTeNbHBIX
OpraHu3alusIX TpH MPUTOTOBJICHUHM OO HomupoBaHHOU conu. McciemoBanws
CBOMCTB HOJaTa Kajvs B THUIIEBOW HNOAWPOBAHHOM COJIM TIOATBEPIWIA €€
YCTOMYHUBOCTh IPU KUISYCHUUM B HEUTPAJIBHOM U IIOAKUCICHHOU Cpeae B
MOJeIbHBIX ycioBusax (270 obpasioB). CienoBaTeabHO, TEXHOJIOTUUECKUE KAPTHI,
uMeromuecss B 00pa3oBaTeNbHBIX OpraHu3alusax s JeTedl, He TpeOyroT
TEXHOJIOTUYECKONH KOPPEKTUPOBKH B LIENSIX COXPAHEHMS MOJa B TOTOBBIX OMrojax.
DTO MO3BOJISIET clenaTh BBIBOJ OO0 OXUJaeMoM NpoduiakTuueckoMm 3¢ dexre
nepexoja Ha WOAMPOBAHHYIO COJb TMPU TNPUTOTOBICHUU OO B JETCKUX
OpPraHU30BaHHBIX KOJUICKTHUBAX.



®dT1op - MoHBI (PTOpa «3yOHOU MHUHEpaN», HO TAKXKE YCHIMBAIOT TUIOTHOCTH
BCEr0 KOCTHOro ammapara. MoHb momagaloT B OpPraHU3M U YCUJIMBAIOT
BCAChIBAHUE KaJIbIIMSL.

XJ0pUAbI - UTPaIOT POJb PETYISITOPOB BOJHO-COJIEBOTO OOMEHa B KIIETKE,
NOJAJICP)KUBasi HOPMaJIbHOE OCMOTHYECKOE JIaBJIEHHWE; HEOOXOIUMBI ISt
MPOIYKLIUH KETYJOUYHOIO COKA.

Cpean Bcex HeE3aMEHUMBIX (DAKTOpOB TMUTaHUA Hanbosee 3HAYUMBIMU
ABJISIIOTCS.  TOJHUHEHachlmeHHble x&upHble KucinoThl (ITHXK). Onu
OKa3bIBAlOT IIOJIOKUTEIIBHOE JCHCTBUE HA JIMMUAHBIA CIEKTp, TEMOCTa3 M
¢ubpunonus kposu. [THXKK ouyeHp 1aOuIbHBI, TOATOMY HY>KHO YUUTHIBATh, YTO
yBenuueHre rnoctymienus B opranusMm  [THXXK  gomkHOo  00s3aTenbHO
COIIPOBOKJAThCS JIONOJHUTEIBHBIM BBEJACHUEM BUTaMuHAa E, T.K. akTuBanus
JUOUAHOTO OOMEHAa  CONPOBOXKAAETCS  MHTEHCU(UKAIUMEH  OKHCIUTEIbHBIX
npoiieccoB B MemOpanax kietok. [Ipu stom Ha kaxaeii rpamm [THXKK numu B
oprannsM poipkeH nocrynate 1,0 mr ButammuHa E. IIHJKK B opranusme
MOJIBEPTalOTCsl OKUCICHHUIO TIO JIBYM IyTsIM MeTa0oJM3Ma — [UKIOKCUT€HA3HOMY,
B pe3yjibTare KOTOpPOro oOpa3yroTcsi MpOCTariaHJuHbl, NPOCTALUKINHBL U
TpOMOOKCaHbl, M  JIMIIOKCUT€HAa3HOMY C  O00pa3oBaHUEM  JIEMKOTPHUEHOB.
[TpocTarnanauHbl  00MagalOT  Ba30CHACTHYECKMM  3(PQeKToM,  OKa3bIBAIOT
UMMYHOJIETIpECCUBHOE nelicTBre. OHUM HMHTUOMpPYIOT Makpodaru, MOAABISIOT
BBIODOC aHTHUI€HAa Ha TMOBEPXHOCTH Makpodara, pa3pblBalOT CBSI3b MEXIY
UMMYHOKOMIIETEHTHBIMU KJIETKAMU, TOPMO3SIT CHUHTE3 aHTUTEN U JMM(OKHHOB.
TpoMOOKcaHbl, BbI3bIBAasl arperauvi U aAre3ut0 TPOMOOLMTOB, CHOCOOCTBYIOT
pa3BUTHIO TpPoMOO3a M HIIEMUYECKOW Oose3HHM Muokapnaa. lIpocTanukinHbl —
BELIECTBA, XapPaKTEPU3YIOIIHUECS MOIIHBIM  aHTHAJAr€3MOHHBIM  d(deKxToM.
JlefikoTprieHbl  00JAJAIOT  MOIIHBIM  OPOHXOKOHCTPUKTOPHBIM  JI€HCTBUEM.
JIeWKOTpHEeHbl AKTUBUPYIOT CUHTE3 IIPOCTArJaHIMHOB U MPOCTALUKINHOB. Takum
obpazom, npoaykTsl [THXXK B onTUMalIbHBIX YCIOBUSAX MOAACPKUBAIOT TOMEOCTA3
OpraHu3Ma.

B nuieBbIx BemiecTBaXx OJHOBPEMEHHO MPHUCYTCTBYIOT HE OJMH, HE JBa, a
JECATKH M COTHH MUKPOHYTPHUEHTOB, W JIe4eOHO-TIPO(HUIAKTHUECKUE CBONCTBA
MU ONIPEACNAIOTCS OTHIONb HE TPOCTO OuonormdeckumMu b dexramu
OTNICTIbHBIX ~MHKPOHYTPHEHTOB, a SBISIOTCS PE3yJbTaTOM  KOMIUIEKCHOTO
B3aMMOJICUCTBUS MEXKTY HUMHU.

bazoBeie  ¢u3Honornueckne (QYHKIUH MUKPOHYTPUEHTOB:  pecyiasayus
YKUPOBOTO, YIJICBOJHOTO, OCIKOBOTO W MHHEPAJIbHOrO OOMEHA; OINTHMH3AIUs
aKTUBHOCTH (EPMEHTHBIX CHCTEM; AHTHOKCHJIAHTHAs 3aIllliTa; OOCCICUYCHHE
MPOIECCOB KJIETOYHOTO JBbIXaHUS; TMOJAEPKAHUE DIICKTPOIUTHOTO OallaHca;
NoJIJIepKaHNe KHUCIOTHO-IIETIOYHOTO PaBHOBECHs, TOPMOHOMOIO0HOE EHCTBUE;
pETyIsIus PEenpOAYKTUBHON (DYHKIIMU W TMPOIIECCOB AMOPHOTEHE3a; PETysaIus
AKTUBHOCTA HMMMYHHOM CHCTEMBI; ydYacTHEe B TIPOIleCCax KPOBETBOPCHUS,



pETYJSAIUs CBEPTHIBAEMOCTH KPOBH; PETYSIUS BO3OYAMMOCTH MHUOKapia H
COCYIUCTOTO TOHYCA; pEryJsius HEPBHON JAEATENbHOCTH; CTPYKTYpHOE U
(GYHKIIMOHATBPHOE OOECTICUeHHE OIMOPHO-IBUTATEIILHOTO — arapara; CHHTE3
COCTMHUTENFHOM  TKaHW;  PEryJsAlus  MPOIECCOB  JCTOKCHKAIMH |
onoTtpanchopmanui KCEHOOMOTHUKOB; TMOJJCPKAaHUE ECTECTBEHHON KHIIICUHOM
MHUKPOQIOPHI.

B mpupose He cymecTByeT Kakoro-imdo €TIMHCTBEHHOTO TJIABHOTO MPOIYKTa
MUTAHMS WA TMUIIEBOH CyOCTaHIMH, CIIOCOOHBIX TOJHOCTHIO YIOBICTBOPUTH BCE
MEHIO CJIeTyeT COOMI0AaTh CACAYIOINE PUHIUTIBL:

1) KamoOpuHHOCTh TMHINEBOTO palMOHA JIOJDKHA  COOTBETCTBOBATH
PHEPreTHYECKUM 3aTpaTaMm opraHusma; 12-17% sHepruum cieyer moiydaTh 3a
cyeT 6eykoB, 25-35% — 3a cueT xupoB u 50-55% — 3a cyer yrieBooB;

2) ciemyeT MPaBWIBHO PACIPEACIIATh KAIOPHMHOCTD PAalliOHA B TCUCHUE THS
— 3aBTpak -20-25%; obexn 30-35%; monaauk 5-10%; yxun 25-30%.

3) muIma A0JKHA COJIep)KaTh ONTHUMAJIbHBIC KOJHWYECTBA OCJKOB, KUPOB M
YIJIEBOJIOB;

4) mNUIIEBOM palyoH JOKEH o0ecleuynBaTh OpraHu3M HEOOXOAUMBIM
KOJIMYECTBOM BOJbl, BUTAaMUHOB, MHHEPAJIbHBIX COJEH U COJAEpKaTh BCE
HE3aMEHHUMbIE AMUHOKHCIIOTHI M HEHACHIIIEHHBIE XUPHBbIE KUCIOThl. He menee
OJIHOM TPETH CYTOYHOM MOTPEOHOCTH OCJIKOB M YKHUPOB JIOJKHO OOECIIeUHNBAThHCS
MPOJYKTaMU dKUBOTHOTO MPOUCXOXKICHUS;

5) HmpOAYKTBI, UCHOIb3yEMbIE B JETCKOM IMUTAHUU HE JOJKHBI COAEPIKATH
yCUJIUTEIEH BKyCa, MCKYCCTBEHHBIE KpPACUTEIM, CTAOUIU3ATOPBI, CTUMYJSTOPHI
pocra.

[TumeBbie 100aBKM — CTPYKTYpPHbIE KOMIOHEHTBI MUUIEBBIX MPOAYKTOB, HE
ynoTpeOisieMble Kak CaMOCTOSITENIbHBIN MUIEBOM MPOIYKT WM KOMIIOHEHT MHILH,
HO J00aBisieMble Ha 3Tanax IMPOU3BOJACTBA, XPAHEHMS, TPAHCIOPTUPOBKHU
NUIIEBOIO MPOAYKTa JUIsl YJIYYIIEHHUS WIM OOJIETYeHUs TNPOU3BOJICTBEHHOTO
IIpOLIECCa WM OTHCIbHBIX OIEpalyi, YBEJIMYEHUS CTOMKOCTH IIPOAYKTa K
Pa3JIMYHBIM BUJAM TOPYH, COXPAHEHUS CTPYKTYpPbI M BHEIIHETO BUAA MPOIYKTa
WIM HAaMEPEHHOTO M3MEHEHHsI OpraHOJIENTHYECKUX CBOWMCTB. IlumieBbie 100aBKu
MOJIPA3JIETSIOTCS HA PEryJUPYIOIINE BKYC MPOAYKTa (apOMaTU3aTOphI, BKYCOBbBIE
N00aBKH, MOJCJIALIUBAIONINE BELIECTBA, KUCIOTHI M PETyJIATOPbl KHCIOTHOCTH);
yJIydlIaronife BHEIIHUN BUJA TMPOIYKTa (KpAacUTENH, CTAOMIN3aTOpbl OKPACKH);
peryaupyrommue KOHCUCTEHIUIO U (QOpMUpYIOIIHE TEKCTypy (3arycTUTeNH,
reseoOpa3oBaTesi, CTaOUIN3aTOPhl, AMYJIBraTophbl); MOBBIIIAIOIINE COXPAHHOCThH
MPOJIYKTOB MUTAHUA U YBEIMUYMBAIOIINE CPOKM WX XpaHeHus (KoHcepBaHTh). K
MUIIEBBIM J0OABKaM HE OTHOCSAT COEIMHEHUS, MOBBIIIAIONIME MUILIEBYIO IEHHOCTh
IIPOAYKTOB IHUTAHUSA, HAIPUMEpP, BUTAMHUHBI, MHUKPODJIEMEHTBI, AMHUHOKHCIIOTBHI.



[Ilupokoe MCHOIB30BAaHUE MHIIEBBIX J00ABOK IMPOU3BOAUTEISIMU IHILIEBBIX
IIPOLYKTOB ONPENEIISIETCS CTPEMIICHUEM - YBEIWYUTH CPOK COXPAHEHMS KadyeCTBa
IUIIEBBIX IPOJYKTOB, B TOM YHUCJIE CKOPOMOPTALIMXCSA U OBICTPO YEPCTBEIOIIMX B
YCIOBUSIX  HEOOXOMUMOCTH HMX TEpPEeBO3KHM Ha  OOJIbIIME  PacCTOSHUS;
YIOBJIETBOPUTh  IOTPEOUTENE BBICOKUMHU M  HACBHIILIEHHBIMM  BKYCOBBIMU
KaueCTBAMM IIPOAYKTA CBSI3aHO C  HCIIOJIB30BAHMEM apoOMaTU3aTOpPOB U
KPAaCHUTENEW; CO3MaHUE HOBBIX BHUJOB IIHIIEBBIX NPOAYKTOB, OTBEYAIOIINX
COBPEMEHHBIM TPEOOBAaHUSAM HAyKH O NMUTAHUU (HU3KOKAJIOPHUIHBIE MPOIYKTHI,
UMUTATOPbl MPOAYKTOB) - 3TO CBA3AaHO C HMCIHOJIb30BAHUEM IMHILEBBIX J00ABOK,
PEryJIMPYIOIUX KOHCUCTEHIUIO MUIIEBBIX MPOLYKTOB.

EBpomneiickum CoBeTom pa3paboTana cuctema HUPpoBOil KoauDUKAIINH MHUIEBBIX
no6aBok ¢ nuteport «E». Ona BkimodeHa B koaekc BO3-OAO mnsg muIeBbIX
MPOJIYKTOB KaK MEXAyHapoaHas MUdpoBas cucTeMa KOAU(PUKAIMHU MHUIIEBBIX
no0aBok. Kaxmoil u3 numieBbIX A00aBOK MPUCBOEH LHU(PPOBOM Tpex- WIH
YeThIpeX3HauHblil Homep. Homep wMapkupyercs B COYETAaHUM C Ha3BaHUEM
(YyHKIHMOHAJIBHOIO KJacca, OTPAXKAOIIEr0 TPYNIHUPOBKY MHUIIEBBIX J00aBOK IO
TexHoJIoTuueckuM (QyHKIMsIM (moakinaccam). Hanmvuume B THUIIEBOM MPOIYKTE
MUIIEBBIX 100aBOK JIOKHO OBITh YKa3aHO HAa MAPKUPOBOYHOM sipiibike. CoriacHo
NpEUIOKEHHOW cucTteMe LU@PpoBo KoAU(PUKAIMU TMHIIEBBIX 00aBOK, HX
KJ1accu(UKaIys BBIMISIAUT CIEAYIOMMM o0pa3oM (ocHoBHBIE Ipytibl): E100-E199
— kpacurenu; E200-E299 — xoncepBantsl; E300-E399 antmokcupantsi; E400-
E499 - crabunuzatopsl koHcucTeHIMU; E450-E499 — smynsraropsr; ES00-ES99 -
pPEryJATOpbl KUCJIOTHOCTH, pazpeixiautenu; E600- E699 - ycunurenu Bkyca u
apomara; E700-E899 — 3zanacubie nHnekcel; E900-E999 - rmasupyromume areHTsl,
YIIy4IIATENN XJieha.

Tema Ne 4 «Kpurudecku 3HaYMMble HYTPHEHTHI B PAa3JIMYHBIX TPynmax
NPOAYKTOB»

Heab: O3HAKOMUTHCS C BPEIHBIMU MJI1 3J0POBbsi KOMIOHEHTAMU MUTAHUS IS
MOTHUBHUPOBAHHOTO COKPAIIIEHUS UX KOJIMYECTBA B €KETHEBHOM YIOTPEOICHUMU.

KoHTpoJibHBIE BOIIPOCHI:

1. Yto moHMMaETCs MO KPUTUUECKH 3HAYMMBIMHU ITPOTYKTaMU ?

2. OCHOBHBIC UCTOYHUKH MOCTYIUICHHS CKPBITOM COJIM B OpPTaHU3M, KaKue
3a00J1eBaHUSI MOTYT OBITH CITPOBOIIMPOBAHBI MOBHITIICHHBIM COJICPIKAHUEM
COJIH, TOTPEOIISIEMON C TUIIEBBIMU MPOIYKTaMH U OJIF01aMu ?

3. OCHOBHBIC UCTOYHUKH MOCTYIICHUSI CKPBITOTO caxapa B OpraHu3M, KaKue
3a00J1eBaHUSI MOT'YT OBITH CITIPOBOIIMPOBAHBI TTOBBIIIICHHBIM COJICPKaHUEM
caxapa, HoTpedJIsIeMOoro ¢ MUILEBBIMU MPOYKTaMU U OirogamMu?

4. OCHOBHBIC UCTOYHUKH MOCTYIUICHHUS] B OPTaHU3M HACHIIIIEHHBIX )KUPOB U
TPAHCU30MEPOB KUPHBIX KUCJIOT, KaKKe 3a00JIeBaHUSI MOTYT OBITh
CITPOBOLIMPOBAHBI MOBBIIIEHHBIM COJIEP>KAaHUEM HACHIIIIEHHBIX KUPOB U



TPAaHCU30MEPOB KUPHBIX KUCIIOT, MOTPEOIIEMBIX C MUIIEBBIMU TTPOTYKTAMU
U OmromamMu?

5. Kakue MeponpHsTHs MOTYT IOBJIUSATh Ha CHUKCHUE B MEHIO COACPIKAHUS
KPUTUYCCKH 3HAYMMBIX HYTPUCHTORB?

['oBoOpst 0 370pOBOM MUTAHUM OOJBIIOE BHUMAHHUE YJIEISETCS COKPAIICHHUIO
NOTpeOIeHUsT COJIM, caxapa, *UPOB KUBOTHOTO IMPOUCXOXKIACHHS, B TOM YHUCIE
OPOJAYKTOB WX  cojepkamux. HyTpueHTbl, oOKa3bIBalOIIME€ HETaTUBHOE
BO3JICCTBHE Ha 3[I0POBbE U TPeOYIOIIME perjaMeHTAIlluu MPeAeNIbHbIX 3HaYeHUN
MOJIYYHJIA Ha3BaHUE KPUTHUECKH 3HAUMMBIX HYTpueHTOB. [Ipu 3TOM HEoOXoaumo
YEeTKO MOHUMATh KaKHe MPOIyThl HECYT B C€0E CKPBITYIO YTPO3Yy.

HapamuBanue mpou3BOACTBAa MUIIEBBIX MPOAYKTOB BCcEe 0Oojee TIIyOOKOMH
nepepaboTku, ObicTpas ypOaHu3alus W M3MEHeHHWe oOpa3a >KU3HU MEHSIOT
TEHIEHIIMM B oOyacTh mnuTaHusA. J[OCTYIMHOCTP M IIEHOBas MPHUEMIIEMOCTH
MPOAYKTOB,  MPOMICAMHMX  TAyOOKYI0  TEXHOJOTHYECKYI0  IepepaboTKy,
noBeIIalOTCs. Bo BceM Mupe HaceneHwe NOTpedsiseTr Bce  OoJiblue
BBICOKOKAJIOPUIHOM UM CO 3HAYUTEIHHBIM COJICP’)KAaHNEM HACBIIIEHHBIX JKUPOB,
TPAHCKUPOB, CaXapoB U COJIH.

Conb siBNsIETCS OCHOBHBIM HMCTOYHHUKOM HATpHsi, TP 3TOM YCTaHOBJICHA
CBSI3b MEXK]y IOBBIINICHHBIM MOTPEOJICHUEM HATpHsl W TUIEPTOHHEH, a Takxke
YBEIMUYECHHEM pHUCKA CEPACYHO-COCYAUCTBHIX 3a00JIeBaHU W  WHCYJBTOB.
OAHOBpPEMEHHO, MO MeEpe OTXOJa OT MPHUBBIYHBIX CXEM IUTAHUSA CHIKACTCS
NOoTpeOeHNE KIIOUEBBIX COCTABJISIONIMX 3/I0POBOTO panuoHa — (PYKTOB,
OBOIIIEH M MHUIIEBHIX BOJOKOH (B YACTHOCTH, IIEJIbHBIX 3J1aKOB). DPYKTHI U OBOIIH
CoJIepKaT Kajiui, CMOCOOCTBYIOIIMN CHIXKEHUIO KPOBSHOTO JaBiieHus. Poib
nepepadOTaHHBIX TMHUIIEBBIX MPOAYKTOB KaK MCTOYHHUKA COJM B paIlMOHE
OOBSICHSIETCSI T€M, YTO COJEp)KaHUE COJM B HUX OCOOCHHO BBICOKO (B Ciydae
TOTOBBIX OJIIOJI, MSCOTIPOAYKTOB, TaKMX KakK OCKOH, BETUYMHA W CHIPOKOITYCHAsS
KoJibaca, ChIpOB, COJICHBIX CHEKOB, JIAMIIM OBICTPOrO MPUTOTOBJICHHUS U T.I.), a
TaK)X€ TEM, YTO OHHU MOTPEOJIAIOTCS 9acTO M B OOJIBIIUX KOJUYECTBaxX (B ciiydae
xjeba u mepepaboTaHHBIX 3€PHOBBIX MPOAYKTOB). Coyib Takke 100aBIseTCS B
MUY BO BpEeMsl IPUTOTOBJICHHS (B BUJIE CYXHUX OyJIbOHOB) WM Y€ Ha CTOJE (B
BUJIC COYCOB U TMUIIEBOW coyin). BMecTte ¢ TeM MHOTHME MPOU3BOJIUTEIN MEHSIOT
penenTypy CBOEH TMPOMYKIMM JJIsi COKpAIllEHHUS COJEPKaHWUsl COJU, U
NOTPEOUTENSIM PEKOMEHyeTCs oOpaliaTth BHUMAaHUE HAa ITHKETKH MPOIYKTOB U
BBIOMPATH MPOYKTHI C HU3KUM COJIEPI)KAaHUEM HATPUSI.

BO3 pexomenayer B3pOCIBIM MOTPEOJIATH MEHEE 5T COMU B JeHb (UyTh
MEHbIIIE OAHOW yaliHOU Joxku). Jyis getedt B Bo3pacte ot AByX a0 15 mer BO3
PEKOMEHIyeT KOPPEKTHPOBATh PEKOMEHJIOBAHHOE MaKCHMAaJIbHOE IOTpeOIeHre
COJIM B CTOPOHY YMEHBIIEHUS HMCXOIS M3 HX IMOTPEOHOCTEH B DSHEPIHH II0
CPaBHEHHIO C B3POCIIBIMH, YTO COOTBETCTBEHHO COCTaBISET 2,5-5 TP/CyTKH.

Cnemyer OTMETHUTh, 4YTO HATPUH SBIACTCS BaXHEHIIMM OHOTCHHBIM
DJIIEMEHTOM, HEOOXOMUMBIM JUIS TOJJIEpPKaHWs BOJHO-IIENOUHOTO OajaHca,
nepeadyd HEPBHBIX HMITYJIBCOB, HOPMAJIbHOTO (PYHKIITMOHHPOBAHUS KJIETOK.



N30bITOK  HaTpusi CONMPOBOXIACTCS  TOBBIIMICHUEM KPOBSHOTO  JaBJICHUS,
MOBBIIICHHBIM ~ HAmpsDKEHHEM B paloTe  CepJIeYHO-COCYIUCTONM  CUCTEMBI,
HAKOIUJICHUEM KUJKOCTH B OpraHu3Mme, HapylnieHueM oOMeHa BEIIECTB,
COMPOBOXKIa0IIerocs: GOpMUPOBAHHUEM M30BITOUHON MACChI TENA.

OCHOBHBIE HWCTOYHHMKH TOTpEOJICHUST HATpUs B TMHINE ONPEIACISIIOTCA
KyJIbTYPHBIMU OCOOEHHOCTSIMH M KYJIMHAPHBIMU MPEANOYTCHUSIMU HACEICHUS.
HaTpuii B 3HaUYNTEIBHBIX KOJIMYECTBAX COACPIKUTCS B MPOJYKTAX MOBCEAHEBHOTO
ynoTpeOaeHuss - B MOJIOKE, Msce, XJIeOO0OYIOUHBIX H3AETHUSIX, MSICOMPOAYKTaX,
CHEKOBOW TMPOAYKLMH, a TakkKe BO BKYCOBBIX J00aBKax K THIIE (COYCHI,
npunpasbl). Hatpuii comepXuTcsl Takke B TilyTamaTe HATPUsA, KOTOPBIM HIMPOKO
WCITIOJIB3YETCS B KAYECTBE MUIIICBOM T0OABKH BO MHOTHX PETHOHAX MHPA.

JUiss  pemieHust riao0ajdbHOM 3aJadyd 1O CHWKEHUIO 3a00JIEBa€MOCTH
HACEJICHUSI OXHUpPEHUEM, OOJIe3HAMU CHCTEMbl KpPOBOOOpAICHHsS, HapsALy C
MPOYUMHU MEPOIPUATUAMU OOJIBIIOE 3HAYCHHE MMEET COKpalleHUe MOoTpeOieHus
conmu. Jlns peanuzanuu 3TON 3ajaud Ha TOMYJISIIMOHHOM YPOBHE HEOOXOIUMO
MPOBEICHUE TIJIAHOMEPHON pabOThl MO MEPECMOTPY TEXHOJIOTMUYECKUX KapT M
COKpAIllCHUEM B TEXHOJIOTMM TPUTOTOBJIEHUS OJIIOA COJM, TOBBIIICHUE B
CTPYKType muTaHusi PpyKTOB U OBOIIEH, IIUPOKOEe HHPOPMUPOBAHUE HACEICHUS O
JAHHOM TmpoOJjeMe M ee MNpuYMHaxXx. B JoMamHuxX yCIIOBUSX I1e1eco00pa3Ho
MOCTENIEHHO COKpAaIaTh KOJWYECTBO BHOCHMOUM B OJf0Jla MPU MPUTOTOBICHUU
conu, yopaTh ¢ 00€IEHHOTO CTOJIa COJIOHKY, MPU (POPMUPOBAHUU MEHIO OTAABaTh
MIPUOPUTET C HUZKUM cojepxkaHueM Hatpusa. CiaeayeT OTMETHTh, YTO BKYCOBBIE
perenTopsl YeloBeKa K MOHIKEHHOMY MOTPEOJICHHUIO CONMH  aJalTUPYIOTCS
MOCTETNIEHHO, TPUOTKPBIBAst 00JIee MUPOKHUH TUana3oH BKYCOB.

HTak, OCHOBHBIMH UCTOYHHUKAMH TIOCTYIUICHUS HATPHsI (TTOBAPEHHOM COJIN)
B OPTaHM3M YEeJIOBEKa SIBISIFOTCS XJ1e0 1 XJIEOHbIE MPOAYKTHI, KOJIOACHBIEC U3IEIHS
U MSICHBIE KOHCEPBBI, CHIPhI, KOHCEPBUPOBAHHBIC OBOIIU U COJEHBSA, COJICHAS U
KOITYeHasi phIOHAsi MPOIYKIIUS, a TakKe MPOAYKThI ObicTporo mutanus (dact-
byn) m paznuyuHble KOMOMHHMpPOBAHHBIE MPOAYKTHI (COYCHI, KETUymbl U p.).
Conepxkanue HaTpusi B XJ€O0OOYIOUHBIX H3JIENUIX Koiyieonercs ot 246 no 499
Mmr/100 r. Mscubie koHcepBbl coaepxkaT oT 400 mr mo .800 mr/100r (mis
OonpmMHCTBA - 0KkoJio 600 Mr/r), Bapensie konbacHbie u3aenus ot 800 mo 1000
Mmr/100r, BapeHo- u ceipokomuersie 1500- 2000 mr/100 r. OBoITHBIC KOHCEPBBI U
cosienbsa cogepxkar ot 600 mo 1100 mr/100 r narpusa. ConepxkaHue HaTpus B
pBIOHBIX KOHcepBax coctasisieT 540-700 mr/100 1, B komueHoil peide - 1o 1000
MT, a B cojieHoH - 6osee 4900 mr/100 r. B nopuuu HEKOTOPBIX MPOIYKTOB (hacT-
dbyna moxet conepxkarbes 10 1000 mr HaTpust Ha 100 rp. mpoaykKTa.

dusnosorundeckas morpedHocts s getedt — ot 200 mo 1 300 mr/cyr.

OCHOBHBIMM HMCTOYHHUKAMH JTOOABJICHHBIX CaXapoB SBISIOTCS MYYHBIC
KOHJIUTEPCKUE  M3JCNHs, TOPTHI W  THUPOXKHBIE, KOH(PETHI,  CIIAJIKHE
KHCIIOMOJIOYHBIC TMPOAYKTHl M TBOPOKHBIC W3JACNHUA, CIIaIKhe Oe3aJIKOTOJbHBIC
HAIMMTKHA, HEKTapbl U COKOcoiaepkamme HanuTku. [loa moOaBieHHBIM caxapom
clemyeT  TMOHWUMAaTh  BCE€  BHJABl  MPOCTBIX  YIJIEBOJOB  (caxaposa,
TJIIOKO30()PYKTO3HBIN CHPON, KpaxMalibHas IMaToka, MeJ U Jp.), BHOCUMbBIC B
MUIIEBON MPOAYKT JIJIsl IPUIAHUS CJIAJIKOTO BKYca.



B cootBerctBum ¢ aeictBytomumu 'OCTamu B cocTaBe Ne4eHbs] MOXKET
conepxkarbcsi ot 20 o 45 1/100 r caxapa, B koHderax 65-75 1/100 T, B
NUPOXKHBIX U TopTax oT 30 g0 65 1/100 r. KucmomMonouHbie MPOayKThl, TAKHUE KakK
CBIPKH TBOPOJKHBIE TJlazupoBaHHbIe cojepkar 22- 30 1/100 r caxapa, HOTYpThI
dbpykToBsie oT 6 10 14 r/100 T, iiorypTsl muTheBbie 7-15 /100 r. CymiecTBeHHBIM
BKJIaJl B TMOTpeOJECHUE caxapa BHOCAT O€3aJKOTrOoJbHbIE HAMMUTKH, KOTOPHIE
coxepxkat 5-12 r/100 r caxapa, a Tak)Ke COKOBasi MPOJIYKIIMSA U HEKTaphl - oT 10
10 35 1/100 r.

Ynotpebierue caxapa (B YUCTOM BHAC U B COCTAaBE NMPOIYKTOB U OJIIONT) B
KonmdecTBax Oosiee 40 T/CYyTKHM CYIIECTBEHHO IMOBBIMIACT PUCKH (HOPMHUPOBAHUS
U30BITOYHON Macchl Tena, OOJe3HeW CHCTeMBbl KpOBOOOpAIICHUS, HapYLICHHM
BOCIIPUUMYMBOCTH K MHCYJIMHY W JIENTUHY, YXyIUIEHUS naMsTH, kapuecy. BO3
PEKOMEHIyeT OrpaHn4IuTh oTpedenue caxapa B 20 1/cyT (2 CTONOBBIE JTOKKH).

[IpobGnema kapueca XOpOIIO 3HAKOMa BCEM, HAayMHas YXKE C JIETCKOTO
Bo3pacta. M3BecTHO, 4TO OakTepuu POTOBOM IMOJOCTH MHUTAIOTCS MPOCTHIMU
caxapaMu. B pesynbrare UX OIKU3HEACATENBHOCTH 0OOpa3zyeTcs KHCIIOTa,
paspymiaronias 3yOHyI0 5Mallb, a 3aTeéM W JEHTUH, (HOpMUpPYETCs Kapuo3Has
IIOJIOCTb.

['opmon nentuH HeceT WHGOPMAIMIO B  MO3TOBYIO TKaHb 00
YAOBJIETBOPEHHOCTH CHEICHHON TMHUILEA W BBI3BIBAET B OpPraHW3ME YYyBCTBO
HachlleHus. OpyKkro3a MpendaTcTBYET MOMNAJaHUI0 JIENTHHA B MO3T U CO3HAET
MCKYCCTBEHHOE YYBCTBO royiofia. Y JIIOJIEH C PE3UCTEHTHOCTBIO K JIENTUHY MO3T
HE MOJY4YaeT HY)KHOTO CUTHAJIa, MO3TOMY MM CJOKHEE KOHTPOJIMPOBATH CBOM
anmetut. McciaegoBanus Ha KpbIicax IOKa3ald, YTO Y JKUBOTHBIX, KOTOPBIC
ynoTpeOisitoT (pyKTO3y, BbIpabaThIBaeTCs OOJIbIIE JICTITUHA, YeM OObIYHO. B
pe3yabTare, YyBCTBUTEJIBHOCTh OpraHuU3Ma K HEMY CHIXAETCS, >XUBOTHBIC
MOCTOSIHHO XOTAT ecTh. Kornma ¢pykTo3y yOupaniu u3 paimoHa KpbIC, YPOBEHb
JIENTHUHA BO3BpAIIaJICs B HOPMY, allleTUT CTA0UIN3UPOBAJICS.

VYuénble n3 HoBo#l 3enaHauy nmocTapaiiCh HANTH CBSI3b MEXKIY JIMIIHUM
BECOM Y MYXXYMH U MX BO3pacTOM, OOIIEH KaJIOPUMHOCTHIO MUTAHUS, CaXxapowm,
yHOTpeOJICHUEM alKoTosl, KypeHuem. Camasi CUiIbHAsi CBSI3b MPOCIIEKUBATIACH
MeX Ty HabOpoM Beca U yroTpeblieHneM caxapa.

AMEpPUKAHCKHE YUYEHBIE TTPOBEIN U3YUUIN PE3UCTEHTHOCTh K UHCYJIMHY Y
KpbIC, JaBas WM THUIIy C BBICOKMM COJIEpKaHUEM caxapa, B pe3yJibTare
CYIIIECTBEHHO CHUKAJIACh UYBCTBUTEIBLHOCTD K JICNITUHY U UHCYJIUHY.

WznuuiHee exelIHEBHOE yMOTpeOJieHHe caxapa CYIIECTBEHHO IOBBIIIAET
pucku  (GOPMHpPOBAHUS CaxapHOTo JuabeTa, 4YTO ObUIO MOATBEPKICHO
NOMYJSIUOHHBIM UCCJIEI0BAaHUEM (B MCCIEAOBAHUM NMPUHUMAIM y4yacTue Oosee
51 TeicsiuM yen.), nmponospkaBmumMest ¢ 1991 mo 1999 rr. beuio nokazano, 4To y
JIOJIEH, KOTOPBIE PETYJISPHO YMOTPEOIAIOT MOACTANEHHBIC HATUTKA (JIMMOHAT,
CJIaJIKMI Yaif, SHEPTeTUKH, CIAIKUi Kode) puck hopmupoBanus auadera ObLI
BBIIIE, YEM B KOHTPOJIBHOM Ipytie B 4,8 pa3za, IEUEeHOYHON HEJOCTATOYHOCTH — B
3,4 paza. Taxxe B uccienoBaHUU OBLIO TIOKa3aHO, YTO €CJIM YEJIOBEK €KETHEBHO
BBITIUBAET CTaKaH CJIAJKOTO JIMMOHA/A, OH B CPEIHEM MPHUOABIISET B IO, TOJBKO
B CB3U C dtuM (aktopom oxomo 6 gummuux kr. Eme omHuM U3



HEONAronpHUsTHBIX TOCIEACTBUM €XEIHEBHOTO M30BITOYHOTO YIOTPEOICHUS
caxapa SIBJISIETCS HEraTMBHOE BO3JICMCTBHE MOBBIIIEHHOTO COJEPKaHUS caxapa B
KpOBM Ha THIOKAMI, YTO COINPOBOXKIAETCA CHUXKEHHUEM KOTHUTUBHBIX
BO3MOYKHOCTEH OopraHu3Ma - yXyJAIIaeTcs MamsiTh, Pa3BUBACTCS SMOIMOHAIbHAS
TYHOCTb.

Jist  pemieHuss 100aNbHOW  3aJayd IO  COKPAIIECHUIO  KOJIMYECTBa
noTpedIsieMoro caxapa HeoOXoAUMa peann3alus KOMIUIEKCa MEp IO MOBBIIICHUIO
OCBEJIOMJIEHHOCTH JIETE M UX POAUTENIECH O BIMSHUM caxapa Ha 3J0pOBbE, B T.4. O
OBICTPBIX M OTCPOYEHHBIX 3(]dexTax; MepecMOTp TEXHOJIOTUYECKUX KapT H
COKpAIllCHHE B TEXHOJOTMU TMPUTOTOBIEHUS OJIOJ caxapa, IOCTENEHHOEe
UCKJITIOYCHHE W3 pallioHa TMUTAaHUS IIKOJIBHUKOB KOHIUTEPCKUX W3ACIUN U
3aMelieHrne uX (QpyKTaMd W HOTypTaMu, MOMYJIspU3alus HCHOIb30BaHUS
HEKaJIOPUMHBIX CaXapO3aMEHUTEIIEH.

OCHOBHBIMH HMCTOYHMKAaMH >KHpa, HACBHIIIEHHBIX KHUPHBIX KHUCIOT U
TPAHCU30MEPOB JKUPHBIX KHUCIOT SBJSIOTCS NPOAYKTHI, IPOU3BEICHHBIE C
UCIIOJIb30BAaHUEM MSCHOTO U MOJIOYHOIO CBIPbSl, KOHAMTEPCKUE W3JEIHS,
HEKOTOPBIE BUJIbI MACIOKHUPOBOU MPOTYKIIUU U COYCHI.

MsicHble MPOJIYKTHI, TaKUE KakK K0J0achl, COCUCKM U CapJlieibKu, MSCHBIE
JICIUKATEChl, TOTOBbIE KyJWHApHbIE U3JENUs, M0IypaOpUKaThl U KOHCEPBBI,
HNO3UIMOHUPYIOTCA  KaK MCTOYHMK  IOJIHOLIGHHOTO 0Oelka ¢  BBICOKOMU
YCBOSIEMOCTBIO M OHMOJIOTMYECKOM LIEHHOCTBbIO, B TOXKE BpPEMs OHM SBISIOTCA
OCHOBHBIMU HCTOYHMKaMHu >kupa. ConepxaHue Oelka B BapeHBIX Kojbacax,
COCHCKax U capjenbkax koneonercs ot 8% g0 13%, Toraa kak »kupa ot 15% 1o
38%, mpu 3TOM COOTHOIIICHHE OeIoK/kup coctaBisieT oT 1:1,15 mo 1:4,75. B
TpyNIe TOJYKOMYEHBIX, BapPEHO-KOMYCHBIX MW CHIPOKOMYEHBIX KoJdac u
JETUKATECHBIX MSICHBIX MPOAYKTOB COOTHOILIEHHUE OENOK/KUp Yalle BO3PACTAET B
CTOpOHy TmpeoOmaganust xupa. ConaepkaHue Khpa B MACOPACTUTEIbHBIX
KOHCEPBaX, BBITYCKAEMBIX 0 HAIIMOHAJIBLHOMY CTaHIApTy, KoyebaeTcs ot 8% 10
35,0% u 3aBUCHUT OT BUJAa U COOTHOIIEHUI KCIIOIb30BaHHOTO ChIpbd. [Ipu aTOM Ta
Ke TPOAYKLMS, HO MPOU3BOAMMAS IO TEXHUYECKUM YCIOBUSM MPEANPUSITHH,
MOJKET COJAEpXkaThb 3HAYUTENIbHO OOJbIIee KOJIUYECTBO KHpa. B KoHauTepckux
U3JIENHSX B 3aBUCUMOCTH OT COCTaBa KOMIIOHEHTOB COJIEp>KaHUE JKUpa JOCTUTAET
30%. B roToBBIX coycax U MaliOHE3aX COACPIKAHHUE KUPA MOXKET JOCTUTraTh 65%.
CopeprkaHne HACHIIIEHHBIX KUPHBIX KUCIOT B MSCHBIX IPOAYKTaX KOJeOIeTCs OT
3,3% mo 11,6% B 3aBUCHMOCTH OT COAEp>KaHUA KUpa U BUIA HCHOJIB3YEMOTO
CBIPbS, IPU 3TOM Y CYIIECTBEHHON JOJU aCCOPTUMEHTA KOJOACHBIX M3/EIUNA OHO
COCTaBIISIET B cpeiHEM 5-6%. B MomouHOM mpoayKiuu npu ypoBHe xupa 10 10%
TaKXe CONEePKUTCS 5-6% HACBIILIEHHBIX KUPHBIX KUCIOT.

N30bITOUHOE MOTPEOJICHUE KUPHOU MU TAKKE BO MHOTOM OIpeessieT
pucku (OPMHUPOBAHUS TMOBBIIICHHOW MAacchl Tela, 3a00JIeBaHUN CHCTEMBI
KpoBOOOparieHus (arepockiiepos3a), HapyLIEHUIO >KUPOBOro OOMeHa, (YHKIMH
NICYECHH.

OTnenbHO CleayeT OCTAaHOBHUTHCS HA TPAHCU30MEpPax MKHUPHBIX KHUCIOT
00pa3yoIUXCsl MpU TUIPOTeHE3alMH KUJIKUX PacTUTENbHBIX Macend. MmenHo
TPAaHCU30MEPHI, OKAa3bIBAIOT CYIIECTBEHHOE BJIMSHHE HA PUCKA Pa3BUTHS



CEpIIEYHO-COCYIUCTHIX 3a0oneBanuii. [To3ToMy BX comepxkaHUE B MaCIOXUPOBOU
MPOJYKIMU SIBISIETCS MOKa3aTeraeM 0€30MacHOCTH U CTPOro periaMmeHtupyercs. B
COOTBETCTBHH ¢ JercTByronuMu TpedoBanusmMu TP TC 024/2011 «TexHuueckuii
perinaMeHT Ha MACIOXKUPOBYKO MPOAYKLIHUIO» COAEpKaHUE TPaHCU30MEPOB
YKUPHBIX KUCIIOT B MacCJI0KUPOBOU MPOAYKIHUH HE TOJHKHO MPEBBIMATH 2%.

CozpmareneM MeTojAa TUAPOreHU3alud (MPUCOCIUHEHUS] BOAOPOJA K
JIBOMHOW CBsI3M) cuuTaroT (paniry3ckoro xumuka [lons Cabatee. B utone 1897
rojia OH cliefiajl OTKPBITHE, 3aJ0KUBIIEE OCHOBBI MPEBPAIICHUS PACTUTEIBLHOIO
Maciia B TBEpAyl cyoOctannmio, B 1912 romy momyumn 3a 3to HoGeneBckyro
npemuro. Cabarbe OOHAPYKHUIJ, UTO MEJIKHE YACTHUIIBI HUKEIS CIYXKaT XOPOIIUM
KaTaJn3aTOPOM PEaKIMKM Ta3000pa3HOTO BOJAOPOJA C ATHWJICHOM, IPOCTECUITUM
YIJIEBOJOPOJOM C JBOMHOW CBSI3bI0. HO BCKOpE BBIACHWIOCH, YTO TaKHUM K€
Ccoco00M MOXKHO MPHUCOETUHATH BOJOPOJ U K JAPYTHUM BEIIECTBAM C JBOWHOM
cBsa3pt0. B 1901 rony Hemeuxwuii xumuk Bunbrensm Hopman mpuMeHHs 3TOT
METOJ1 JIJIsl Iepepa0OTKHU KUJKUX PACTUTEILHBIX Macelsl B TBEP/bIE KUPbI, a B 1902
rojy mojlyuyus Ha Hero mnareHT. [lpouecc ruaporeHusanuu (TUAPUPOBAHUE)
MPOUCXOJUT MIPHU MPOIYCKAaHUU BOAOPOAA MOJ AABJICHUEM YEpPE3 MAaCIIO, HATPETOE
0 Bbicokoi Temmeparypsl (okojo 200 rpamgycoB llenbcus). Ilpu 3TOM uacthb
HEHACBIIEHHBIX KUPHBIX KUCJIOT MIPEBPAIIAETCS B HACHIIICHHBIE.

N3HayanbHO TMAPOrEHU3UPOBAHHOE MACIO HE CUMTAJIOCh BPEIHBIM U JIaXKe
PEKOMEH0BAJIOCh KaK 370pOBasi ajbTEepHATHMBAa KUBOTHOMY Xupy. Hukoro He
CMyTUJI TOT (aKT, 4YTO TMPU YaCTUYHOM TUIPOTCHU3ALUU H3MEHACTCS
MPOCTPAHCTBEHHAS CTPYKTypa MOJEKYJI: 3HAYUTEIbHAs 4YacTh HEHACHIIICHHBIX
XKUPHBIX KuciaoT (mo 60%) nmepexonut u3 nuc-¢popmel B Tpanc-popmy. C TOUKH
3peHHs] TIPOU3BOJIUTENICH MaprapMHOB HAKOIJIEHHWE TPAHC-U30MEPOB BIIUSIIO Ha
CBOMCTBA JKHMpa TOJBKO IMOJOKUTEJIBHO, MOCKOJbKY MPUBOJUIO K TOBBIIICHUIO
TEMIEPATypbl IUIABJICHUS M TBEPAOCTH. [ HMAPOreHU3HpPOBAHHBIE Macia U
MaprapyuHbl Ha UX OCHOBE OBLIU JICIIEBIIE CIMBOYHOTO MAacia, JIOJIbIIEe XPAHUIIUCh
(maxxe 06e3 OXJIAXKACHHS) U TO3BOJISITA MHOTOPA30BOE MCIOJIb30BAaHUE TIPU JKapKe.
VIMEeHHO THIPOTEHU3UPOBAHHBINA KHUP CTal OCHOBOW WHAycTpuu "dact-dbya" u
nsuratenem ee OypHoro passutus. B 1993 roay B xyprHasie "Jlanuer" BbImuia
CTaThsi, aBTOp KoTopoil Yonrep Bwmier yTBepkian, 4yTo MOTPEOJICHHE TpaHC-
JKUPOB TIPUBOJUT K TOBBIINICHUIO PHUCKA CEPJCYHO-COCYIUCTHIX 3a00JIEBAHUM.
[IpyunHa, MO MHEHHMIO aBTOpPA, COCTOsUIA B TOM, YTO TPAHC-KUPHI BHI3BIBAIOT
W3MEHEHHUE COOTHOIICHUSI JIMIMONPOTEUHOB BBICOKOM M HHM3KOM IUIOTHOCTH B
CTOPOHY YBEJIMYECHHUS TEPBbIX. OTO B CBOI oOuepeqp SBIAECTCS (HaKTOpOM,
npeapacnoyiaraloiiuM K atepockiiepo3dy. CBou mnpeamnosiokenuss Buier
noATBepana (hakTamMu, MOJCYUTAB MOTPEOJICHHE TPAHC-KUPOB B paluoHe 85
THICSY 3JI0POBBIX JKEHIIUH, a 3aTEM B TEUCHHE BOCHBMH JIET PETUCTPUPOBAI Cpeln
HUX 3a00JIeBa€MOCTh M CMEPTHOCTH OT CEepAEUYHBbIX 3a0oJieBanmii. KomnuecTBo
WH(}APKTOB, CIIy4aeB BHE3AMHOW CMEPTH OT CEPJACYHOTO TMpHUCTyNa U
BBIPOKEHHOCTh aTEPOCKIIEPO3a OKa3aJUCh CYIIECTBEHHO OOJBINE CPEeIUu TeX, KTO
BCE OTH BOCEMb JIET €] MHOTO MaprapuHoB. Takum oO0Opa3oM, HCCIETOBAHUS
MOKa3aJId, YTO TPAHC-KUPHI BEAYT ceOs MHAUe, YeM IUC-KUPHI, HE TOJIBKO Ha
CKOBOpOAKE, HO H B opranuzme. Hampumep, oOka3aBIINCh B COCTaBe



dbochomunuIoB KIECTOUYHBIX MEMOpaH, OHHU BIUAIOT Ha pab0Ty OEKOBBIX MOJIEKY,
POHMU3BIBAIOLINX MEMOpaHbl, TAK HAa3bIBAEMbIX TPAHCMEMOPAHHBIX OEJIKOB. A 3TO
B CBOIO OYepe/b HapyllaeT mepeaady CUTHAJIOB, HAPUMED, MPH B3aUMOJICHCTBUU
TOPMOHOB C pEIENnTOpaMH, TOCKOJIbKY pEUEnTOpbl Kak pa3 SBISIOTCA
TpaHcMeMOpaHHbIMU Oenkamu. CTpaJaeT TpaHCHOPT BELIECTB, BEAb OEIKOBBIC
KaHalbl JUId TIepeHoca MOJIeKYJl 4Yepe3 MeMOpaHy Takke OTHOCITCA K
TpaHncMeMOpaHHbIM OenkaM. Tak Kak pochOIUIHIBI SBISAIOTCS €IIe U CHIPhEM IS
CHHTE3a MOJICKYJ] IMMYHHOM CHCTEMbI, HATMYHE B HUX XUPHBIX KUCIOT B TPAHC-
KOH(GOpMaIlMu TPUBOAUT K HAPYIICHUIO OMOXMMHUU BOCHAIMTENBHBIX MPOILIECCOB.
[ToMrMO TIOBBIICHHUS PUCKA PA3BUTHUSA aTEPOCKIEpPO3a U  COMYTCTBYIOIIUX
3a00JeBaHUN cepJlla U COCYIOB, TpaHC- H30MEphl MPUBOAAT K CHUKEHHUIO
YYBCTBUTEIHHOCTU KJIETOK MOJDKEIYAOYHON KeJe3bl K MHCYIUHY — Pa3BHBACTCS
nuaber 2-To Tuma, XpOHHYECKUX BOCHAIUTEIbHBIC MPOLIECCHI, OXKUPEHUE. TakuM
o0pa3oM, eciay BMECTO HOPMAaJIbHOTO CTPOMUTEIBHOIO MaTepHajia Mbl Mpeiiaraem
OpraHu3My  OpakoBaHHBIE  TpaHC-U30MEpbI,  00pa3ylTcs  JaedeKTHbIE
OMOJIOrMYECKUE CTPYKTYpbl, KOTOpbIE HAUMHAIOT 1aBaTh COOM.

Jlyig yMeHbIIeHNs NMOTPeOJIeHUsT TPAHC-)KUPOB HEOOXOIMMO MCKIIIOUUTh U3
palioHa MUTaHUS MaprapuHbl, MPOCMATPUBATh ATUKETKM Ha HpHOOpeTacmble
IPOAYKTHI Ha MPEAMET COJIEPKAaHUS B HUX TPAHC-U30MEPOB KUPHBIX KUCIIOT.
Takum 00pa3oM, MEpONPHUSATHS 1O CHIKCHHIO COACpPKAHWS B IHINEBOMN
OPOAYKIMH KPUTUYECKU 3HAUMMBIX HYyTPUEHTOB PEATU3YIOTCS MO TPEM OCHOBHBIM
HampaBieHusM: 1) paboTa ¢ HaceleHHEM IO BOMPOCAM 3A0POBOTO MUTAHUS; 2)
UH(GOPMHUPOBAHNUE HACEJIEHUS O COAECPNKAHUM KPUTUYECKU 3HAYMMBIX HYTPUEHTOB
B IUIICBOM MPOMYKIMH; 3) COKpAIICHUE KOJUYECTBA MPOJYKTOB, MCTOYHHKOB
KPUTHUYECKH 3HAYMMBIX HYTPHEHTOB B MEHIO OPTaHU30BAHHBIX KOJJIEKTHBOB.

4.2. Yueonwuii naan:

No | Tema KonnuecTBo yacos
JCKIHS | caM. MPaKT. | BCETO
paboTta pabota
1 BBoaHOe 3aHATHE — UHCTPYKTaX 1 1 2

10 UCITOJIb30BAHUIO CEPBUCOB
IIPOTPaMMBbl, BXOJHOE
TECTUPOBAHUE

2 Ponb 1 3HAUMMOCTH MUIIIEBOTO
dakTopa B COXpaHEHUH H
YKPETUICHUH 37]0POBbsI HACCTICHUS,
npoduIaKTHKE 00Ie3HEH
IIUBUJTU3AIIAH, TIPOMEIKYTOUHOE
TECTUPOBAHUE

3 OcHoBBI (pu3HOTIOTUH 1 1 1 3




NULLIEBAPEHUS, IPOMEKYTOUYHOE
TECTUPOBAHUE

OcCHOBHBIC KOMIIOHEHTHI TN,

3
IIPOMEKYTOUYHOE TECTUPOBAHUE
Kputnueckn 3HaunMbIe
HYTPUEHTHI B PA3JIMYHBIX IPYIIIAX 3
IPOIYKTOB, IPOMEKYTOUYHOE
TECTUPOBAHUE
Hrorosoe 3aHsaTHE 1
Bcero 15




