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[Tpunoxenue 2
YTBEPXJIEHA

npuka3zoM PocrioTpedHaazopa
or 07.07.2020 _Ne 379

OBYYAIOIIAA (ITPOCBETHUTEJIBCKAS) IIPOI'PAMMA
10 BOIIPOCAM 310POBOI0 MUTAHUS
IJIS1 1eTel IKOJbHOI0 BO3pacra

I. O0uue nos10:xeHUA

OOyuaromasi NPOCBETUTENbCKAs MporpaMma s MIKOJIbHUKOB «OCHOBBI
30pOBOTO NUTaHMs» MpeaHazHaueHa i oOywarounmxes (5-11  kitaccoB)
o0mieoOpa3oBareabHbIX opranusanuil. [lporpamma paspaborana B HeNsIX peanu3auun
denepanbHOro npoekra «OopMupoBaHUE CUCTEMBI MOTUBALIMU IPAKIAH K 3J0POBOMY
o0Opa3y KH3HHM, BKJIIOYasl 3/0pOBOE IHUTAaHUE M OTKa3 OT BPEAHBIX MPHUBBIYEK
(YkpereHue o0IIECTBEHHOTO 3/10pOBbsI )» HAIMOHAJIBLHOTO IpoeKTa «Jlemorpadus» u
B coorBercTBuM ¢ Ilmanom wmeponpustuii PocnorpeOHag3opa Mo peanu3alnuu
MEpONpUATHNA (PeepaTbHOro MpPoeKTa «YKpEIIeHne 00IMIECTBEHHOTO 3J0pPOBbs» Ha
2019 rox m nmepcnextuBHbIM nepuon 2020-2024 romoB, YTBEPKICHHBIM HPHUKA30M
Pocnorpebnaazopa ot 25.01.2019 Ne 29, nns peumenust 3aga4 1o (GpopMUPOBAHUIO
Cpelibl, CHOCOOCTBYIOIIEH MOBBIIIEHUIO NTHPOPMUPOBAHHOCTH TPaKJaH 00 OCHOBHBIX
NPUHIMIAX 30POBOTO MUTAHUS.

B nporpamme npezcrasieHa mHpopmaius 00 OCHOBaxX 310pOBOTO MUTAHMS,
3HAYMMOCTH BHUTAMHMHOB M MUKPORJIEMEHTOB JUJII TAPMOHHYHOTO POCTA U PA3BUTHUA,
paloHaIbHOTO PEXKMMa IMUTAHUS, BBIPAOOTKH 3J0POBBIX MULIEBBIX CTEPEOTHUIIOB
MOBE/ICHHUS U MUILEBbIX MPUBBIYEK HA 3TAIle pOCTa U pa3BUTHUS peOCHKA.

I1. IlesieBou pa3men

2.1. AkmyanbHocmb npozpammot.

310pOBOE MHUTAHKE SIBIISICTCS OJHUM M3 0a30BBIX YCIOBHHA 3I0POBBS JCTCH,
dbopMHpYET 3I0pPOBBIC CTEPEOTHITBI THTAHMS, 3J0POBOC THUIICBOC ITOBEICHUE
MO/IPACTAIOIIET0 TIOKOJICHUS Ha TePCIEKTUBY. B HacTosIee BpeMs y 3HAYUTEIIBHOTO
qHCiIa ACTEH yKe K IIKOJBHOMY BO3pacTy (POPMHUPYIOTCS MATOJOTUYECKHUE TTUITICBBIC
MIPUBBIYKH - H30BITOYHBIN 110 KAJIOPUHHOCTH Y)KHH, YpE3MEPHOE TIOTPEOICHUE COJTH U
caxapa, JISTKUX YTJICBOJIOB (MPEANOYTCHUE TPOIYKIIMA C BBICOKHM COJACpKaHUEM
caxapa (KOHIUTEPCKUE W3JIECTUs, CIIaJIKUE BBINICYKA W HAMUTKH), XUpPa M COJHU
(kombacHble wW3AeMUsT W COCUCKH, (acT-Pya), oTMEUaroTcs 3HAYUTEIbHBIE TI0
MPOJIOJDKATEILHOCTH  TEPEPHIBBI  MEXKIY  OCHOBHBIMH  TMPUEMaMH  TIHIIIH,
MHOXECTBEHHBIC ~ HEYNOPSAJIOYCHHBIE  TEPEKYyChl. IJTO  TOBBIIMIACT  PHUCKHU
dbopMHUpPOBaHUS MATOJIOTHH KETYTOYHO-KHIIIEYHOTO TPAKTA, YHAOKPUHHONW CUCTEMBI,
YBEIMYMBACT PUCK PA3BUTUS CEPIACYHO-COCYIUCTHIX 3a007eBaHUN, W30BITOYHOM
Maccel Tenma, caxapHoro gauabeta. [loagTBepkaeHMeM MpPOOIEMBI  CITyKaT
perucTpupyeMbple MoKa3aTeld 3a00JeBaeMOCTH JIeTE€H W TMOIPOCTKOB CaxXapHBIM
nrabeToM U oxxupeHueM (puc.l).
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Puc.1. lunamuka o0ueii 3a00/1eBaeMOCTH JeTeil M MOAPOCTKOB
3a 2014-2018 rr. (na 100 ThIC. HaC.)

Bropoii acnekT nmpo6sieMsl - He10NOy4YeHUE AETbMU Ha 3Talle pOCTa U pa3BUTHUS
HEOOXOJUMOr0 KOJMYECTBA OCHOBHBIX IHUTATENbHBIX BEIIECTB, MHUHEPAJIOB,
BUTAMUHOB, YTO TaK)X€ MOXXET IOCIYKUThb MPUUYMHON (OPMHUpPOBaHUS HapyIICHUN
3JI0pOBBS JIETEH, B IEPBYIO OUEPEb ITO - 3a00seBaHMsl, 00YCIOBIECHHbIE TeDUIUTOM
OMOJIOTMYECKH IIEHHBIX BEIIECTB B pAaIMOHE €KEJHEBHOTO NHUTaHUA peOeHKa,
CHIPKEHHE YMCTBEHHOM U (pu3nueckoil paboTOCIOCOOHOCTH JeTel, KOTHUTUBHBIX U
(YyHKUIHOHATBHBIX BO3MOXHOCTEH pacTyIlero Opranu3ma.

B 2019 rogy ®enepanbubiM 3akoHom ot 01.03.2020 N 47-®3! 610 BBENEHO
MOHSATUE 3I0POBOr0 MHUTAHUS, MPEAyCMAaTpUBaroliee 00s3aTeNbHOCTh peaATU3alU
psia NMPUHUMUIIOB, B TOM uMcie: 1) MCHOJb30BaHME B MEHIO OO, pEelenTyphl
KOTOPBIX, MPEIyCMaTPUBAIOT COXPAHHOCTh HMCXOJHOM OMOJIOTMYECKOW II€HHOCTU
MUIIEBbIX MPOAYKTOB, NHUUIEBBIX MPOJYKTOB CO CHI)KEHHBIM COJAEp>KaHUEM
HACBIIIEHHBIX WPOB, IPOCTBIX C€axapoB, MOBAapEHHOW COJIM, a TAK)K€ MNUUIIEBBIX
IPOAYKTOB, OOOTallleHHbIX BUTAMHUHAMH, MUIIEBHIMH BOJOKHAMHU M OMOJIOTMUYECKU
aKTUBHBIMM  J00aBKaMu; 2)  COOTBETCTBUE  DHEPreTUYECKOM  IIEHHOCTH
sHEpro3arpaTaM, XMMHUYECKOTO COCTaBa OJIOM - (PU3HOJOTHYECKUM TOTPEOHOCTSIM
OpraHu3Ma B MakKpO- U MUKPOHYTPUEHTAX; 3) pazHooOpa3rue MEHIO; 4) ONMTUMAIIHHBIN
PEeXUM MUTAHUS; 5) COOMIOACHNE CAHUTAPHO-IIHUIEMUOIOTHYECKUX TpeOOBaHUN Ha
BCEX HATamax OOpalleHHs] MUILEBBIX MPOAYKTOB (TOTOBBIX OJt01); 6) UCKIIOUYEHHE
UCIOJIb30BaHUs (hanbCU(PUIIMPOBAHHBIX MUILIEBBIX MPOAYKTOB.

B Crparernn mnoBblllIeHHs KadyecTBa IMHILEBOM Npoaykuuu B Poccuiickoin
Oenepannu 10 2030 roga, BBEICHO OMNPEACIEHHWE KAauyeCTBA MUIIEBBIX MPOYKTOB,
OIpeeNsieMoe KaKk COBOKYMTHOCTh MOTPEOUTETBCKUX CBOMCTB ((DU3UKO-XUMHUUYECKHE,
MUKPOOHOJIOTUYECKHE W OpPraHOJICITUYECKUE), DHEPreTUYECKYI0 M MHILEBYIO
LEHHOCTh, CIIOCOOHOCTH YAOBJETBOPATH IMOTPEOHOCTH YENOBEKa B MUIIE NpU
OOBIYHBIX YCIIOBUSX HCIOJB30BaHUS B LENAX OOECIEUEHHUS] COXPAHEHUS 30POBBS

! ®enepanbubiii 3akoH 0T 01.03.2020 N 47-D3 "O BHeceHun nusMeHeHui B @eaepaibHblil 3akoH "O
KayecTBe M O€30MaCHOCTH MHUIIEBBIX MPOAYKTOB" W ctarbio 37 dexepanpHoro 3akoHa "OO6
obpazoBanuu B Poccutickoit @enepanmn"
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YeJI0BeKa.

Bormpocsl opranu3anuu padoTsl ¢ JETbMU U OJAPOCTKAMU, UX POAMUTEISIMU 10
NOMYJSPU3aLMKA 3HAHUK O 3JI0POBOM MHILEBOM NOBEACHHUH, 3J0OPOBOM IMHUTAaHWUHU, HA
¢doHe perucTpupyeMoil AWHAMUKH PACIpPOCTPAHCHHOCTH OXHUPEHHUS, CaxapHOTO
nuabeTa, a TaKkKe IMPUHATBIX Ha TOCYJapCTBEHHOM YPOBHE CTpPAaTErMYECKUX
JIOKYMEHTOB 10 OpTaHU3aI|H MMUTAHUS JeTel, IPUOOPETaIOT 0COOYIO aKTyalIbHOCTb.

B canuTapHO-TIPOCBETUTENHCKON MporpamMme mpezcTaBieHa uHbopMaius o0
OCHOBaxX 3/I0POBOTO MHUTaHUS, 3HAYMUMOCTH BHUTAMHUHOB U MHUKPOAIJIEMEHTOB ISt
FapMOHUYHOTO POCTa M Pa3BUTHS, PALMOHAIBLHOTO pPEKMMa MUTAHUSA, BBIPAOOTKU
3JI0POBBIX MUIIEBBIX CTEPEOTUIIOB MTOBEACHMS U MUIIEBLIX MPUBBIYEK HA ATAre pocTa
U pa3BUTHUS peOCHKA.

2.2. Ilenv npozpammeot.

dopmHupoBaHUE y 00YyYarOMIMXCS 3HAHUI 00ecreynBarONIMX UM OCO3HAHHYIO
NOTPEOHOCTh B 3/I0POBOM NHUTAaHUM KaK OCHOBHOM 3JIEMEHTE 3J0pPOBOro oOpasa
KU3HH.

2.3. 3aoauu npozpammot.

1. OcBoeHue OOyyYarOIIMMHCS 3HAHUM O POJM W 3HAYMMOCTH MHILIEBOTO
(akTopa B COXpaHEHUU U YKPETUIEHUH 3J0POBbsI HACEIEHUS, TPOPUIAKTUKE OOJIE3HEN
LIMBUJTA3ALIH.

2. @®opmMupoBaHue 0a30BbIX 3HaHUI 00 OCHOBaX (PU3MOJIOTHH MUILEBAPEHUS U
3HAYMMOCTH pPEXKHMA IHUTAHMS, OCHOBHBIX KOMIIOHEHTOB IIHIIM W KPUTUYECKU
3HaYUMBIX HYTPUEHTOB B NPO(UIAKTUKE HApYUIEHUH 370pOBbs, OOYCIOBICHHBIX
MUIIEBBIM (PaKTOPOM.

3. ®opmupoBaHHE y JeTell HEOOXOAMMBIX HaBBIKOB O0ECHEUMBAIOIIMX UM
OCO3HaHHYI0 MOTPEOHOCTh B 3JI0POBOM IMUTAaHUHM KaK OCHOBHOM 3JIeMEHTE oOpasa
YKU3HH.

2.4. llenesas ayoumopusn npozpammot.

Oo6yuaromuecs 5-11 kmaccoB 0611e00pazoBaTENbHBIX OPraHU3aUi, pAOOTHUKHU
OOLIECTBEHHOTO MUTaHUs, POJUTENH 00YYaIOLINXCS.

2.5. Mexanusmul peanuszayuu npozpammol.

[Iporpamma peanuzyercas B (opMe TEMAaTHUYECKHX KIACCHBIX 4YacoB,
POIUTENBCKUX COOpaHU, MHBIX OPTraHU3ALIMOHHBIX MEPOTIPUSITHI.

2.5.1. Pazpabomka npozpammel.

[Iporpamma COCTOUT u3 YeTBIPEX TEMAaTUYECKHUX pazzenos,
IpeyCMAaTPUBAIOIIUX OCBOEHHE OOYYAIOIIMMHUCA 3HAHUM O POJIM U 3HAYUMOCTHU
numeBoro (akropa B COXpPaHEHMM W YKPEIUICHHUM 3/I0pOBbS  HACEJICHUA,
npoduiakTrke 601e3HeN UBUIN3ANN; (HOPMUPOBaHHE OA30BbIX 3HAHMI 00 OCHOBaxX
bu3noNorny NUILEBapEHUS U 3HAUMMOCTH pPeXUMa MUTaHHsI, OCHOBHBIX KOMIIOHEHTOB
NUIIA U KPUTUUYECKH 3HAUUMbIX HYTPUEHTOB B IPO(QUIAKTHKE HAPYIICHUH 310pOBbS,
OOYCIJIOBJIEHHBIX MHILEBBIM (aKTOpoM; (OPMHUPOBAHUE HEOOXOIMMBIX HaBBIKOB
o0ecreynBaIMX 00YyYaOIIMMCS OCO3HAHHYIO MOTPEOHOCTh B 3JI0POBOM IMUTAHUU
KaK OCHOBHOM 3JIEMEHTE 00pa3a KU3HHU.

2.5.2. Bueopenue npozpammol

Buenpenue mnporpamMmbl OCYHIECTBISIETCS Ha 0aze 0011e00pa3oBaTEIbHBIX
OpraHu3aIuu.
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2.5.3. Peanuzayus npozpammot.

OcHoBHbIE (HOPMBI peaian3alui IPOrpaMMBbl - TEMAaTHUYECKUE KIIACCHBIE YacChl,
POIUTENIbCKHE COOpaHus, WHbIE OPTaHU3AIMOHHBIE MEPONPUSTHUS, TPOBOAUMEIC
COBMECTHO C 00YYarOIIUMHUCS U POAUTEISIMHU.

2.6. IInanupyemovie pe3yiomanvl 0C60CHUA RPOZPAMMDbL.

[IporpaMMa mpenycmMaTpuBaeT KOMIUIEKCHOE  PAacCMOTPEHHE  BOIIPOCOB
3M0OPOBOTO TUTAHMS, O3HAKOMJIEHHE C TMPUHIUIAMH 30pOBOTO  IMUTAHMUS,
3HAYMMOCTBIO 37J0POBOTO MUTAHUS B MPOPUIAKTUKE HAPYIICHUN pOCTa U Pa3BUTHUA,
pucka hopMUpoBaHUs 3a00JICBAHUM.

B pesynabraTte ocBoeHMsi oOydaromiei (IIPOCBETUTENbCKON) MPOTrpaMMbl Y
oOy4JaronmMxcst JA0DKHBI OBITh C(HOPMHUPOBAHBI HEOOXOAMMbIE HABBIKU W YMEHHWS,
o0ecreunBaoIIie JETSIM OCO3HAHHYI0 MHOTPEOHOCTh B 3/I0POBOM IHUTAHUU, Kak
OCHOBHOM 3JIEMEHTE 3/I0pPOBOI0 00pa3a *KHU3HHU, COCTABJICHUS PAallMOHAIILHOTO PEKUMA
JTHS ¥ paIiioHa 3J0POBOTO MUTAHUSI.

II1. Copep:xaresbHbIN pa3aen

3.1. Oowee codeprcanue npozpammol.

OOyuaromass (MpOCBETUTENBCKAS]) MpOrpaMma BKIIOYAET TPHU JIOTHYECKU
B3aMMOCBSI3aHHBIX OJIOKA, U3JI0)KEHHE KOTOPBIX IPEyCMaTPUBAET:

1) porap W 3HAYMMOCTh NUIIEBOrO (PaKTOpa B COXPAHEHUU U YKPEIUICHUH
3JI0pPOBbsI HACEJICHUSI, TPOPUIAKTUKE 00JIe3HEN [IMBUIN3AIINY;

2) (¢u3noNorus MUINEBAPEHUS U 3HAYMMOCTU PEXKUMa MUTAHUS, OCHOBHBIX
KOMITIOHEHTOB MHINM W KPUTUYECKH 3HAYMMBIX HYTPUEHTOB B MPOQPHIAKTHKE
HapYIIEHUH 3/I0POBbsI, 00YCIOBICHHBIX MUIIEBBIM (PAKTOPOM;

3) dopmupoBaHHe y JeTe HEOOXOIMMBIX HABBIKOB O00CCIICUMBAIOIINX UM
OCO3HaHHYI0 MOTPEOHOCTh B 370POBOM INMUTAaHUU KAaK OCHOBHOM 3JIEMEHTE oOpasza
KU3HH.

OcHoBHas oOydaromniasi 4acThb MNPOrpaMMbl MOKET pPEaM30BBIBATHCS Kak B
OYHON (opMe, Tak B AUCTAHIMOHHOW (opme o0yueHus. lIpakTuyeckue 3aHsTHS,
HaIpaBJ€HHbIE HA YCBOEHHUE IOJYYEHHBIX CAMOCTOSTENIbHO (MM B KOJUIEKTUBE)
HOBBIX 3HAHWUM MPOBOJAATCS B (POpME KJIACCHBIX YACOB, POJUTEIBCKUX COOpaHUM U
WHBIX OPTaHU3AIMOHHBIX MEPOITPUATHH.

B pesynbraTte ocBoeHus oOydaroimiei (MpOCBETUTENHCKOW) MPOTPaMMbl Y
OOyJaroIIMXCs TOJDKHBI CHOPMHUPOBATHCS HABBIKM TOCTPOCHUS M OLICHKH pPAalMOHA
3JI0pOBOIO IMATAHHUS.

3.2. Dmanwt peanuzayuu nPozpammol.

OO0yuaromast (MpoCBETUTEIbCKAS) TPOrPaMMa pean3yeTcs B TeUeHUE yueOHOro
roga, ¢dopma mnpenoaHeceHus 0a30Boil MH(OpMAIMKM TPETyCMaTpUBAET ydeT
WCXOJIHBIX 3HAHUU oOydarommxcs. VIcXoaHbie 3HaHUS OLIEHUBAIOTCSA 10 pe3yJibTaTaM
BXOJIHOTO AHKETHPOBAHUS, MPOMEKYTOYHBIC WTOTH W HMTOTH OOyYEHHS 3a TOJ
OLICHMBAIOTCS 10 PE3YyJIbTaTaM BBIXOJIHOTO TECTOBOTO KOHTPOJISL.

IV. Opranm3zaumoHHbIi pa3aes
4.1. Obwue pamku opeanuzayuu 0dyuarOue2o npoyeccad.
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[Iporpamma paccuntana Ha 15 ydeOHBIX 4acOB U MPEAINOJaraeT pas3InyHbIe
BUJIBI JIEATEILHOCTH YYaIIUXCS (MPOCITYIIMBAHUE JICKIIUHA, CaMOCTOATEIBHYIO H
MPAKTUYECKYIO pabO0Ty, BHIMOJHIEMYIO KOJJIEKTUBHO U CAMOCTOSITEIIBHO).

B pamkax wm3ydeHHS mporpaMMbl HCIIOJIb3yeTcs Oa3oBas uH(GoOpMamus
NpUBEJACHHAs B  IporpaMMme, a Takke PEKOMEHJOBAHHBIC IPOrPaMMOM
JOTIOJTHUTENBHBIC JIUTEpAaTypHbIE UCTOYHWKH. [IpuBeneHune B mporpamme 0a30BOM
uH(pOopMaIUH, JeJaeT €€ MaKCUMaIbHO yIOOHOW B MPAKTUYECKOM HCTIOIH30BAHUH.
JI1s caMOKOHTPOJISI YCBOGHHMS MOJyYeHHOM MH(pOPMAIUU PEKOMEHIYETCsS OTBETUTH
BOIIPOCHI 110 TEME.

TexHosnorudyeckoe oOecrneyeHUe MporpaMMbl TMOJIpa3yMeBaeT HaJudue B
y4eOHOM  ayJAMTOPUM  TPE3CHTAIIMOHHOM  TEeXHUKH  (IIPOEKTOp,  IKpaH,
KOMITBIOTEP/HOYTOYK), & TAaK’K€ BO3MOXKHOCTH MOJIKIIIOUEHHUS K ceTH VIHTepHeT.

4.2. Coodeporcanue yuednozo Kypca.
4.2.1. Tema Ne 1 «Posb 1 3HAYMMOCTDH MUIIEBOT0 (aKTOPa B COXPAHEHHHU M
YKPeIUICHUM 310POBbsI HACEJCHHS, NPOPHIAKTHKE 00/1e3HEeH IMBUITH3 AN

Heab: PaccMOTpeTh poJib ¥ 3HAUUMOCTh MUIIEBOTO (PaKTOpa B COXPAHEHUU U
YKPEIUIEHUH 30POBbs HACEJIEHUs, MPOPHIaKTUKE 0O0JIE3HEN [IMBUIN3ALUN.

KoHTpoJsbHBIE BONIPOCHI:
1. Ot 4ero 3aBUCHUT MOTPEOHOCTH OPTaHM3Ma B OCHOBHBIX B ITHUIIICBBIX
BEIIIECTBaX, BATAMUHAX U MUKPOIJIEMEHTAX ?
2. Kakwue BbI 3HaeTe 00JIC3HU IIUBIIIM3ALIMH, TIOUEMY UX TaK Ha3bIBAIOT, B YEM UX
MIPUYMHA, OCHOBHBIC HAIIpaBJIeHUs MPO(MIaAKTUKH ?
3. Kakoe BiusiHME Ha 3J0POBbHE UEIIOBEKA UMEET COXPAHCHHUE U PE3KOE
M3MEHEHUE MUIIEBBIX TPAIULIMN TUTAHUS?
Yto noHumMaeTcs no 340pOBbIM MUTAHUEM?
Ha3oBuTe 0CHOBHBIE TPUHLINIIBI 3J0POBOTO MATAHUSA?

ook

CnpaBouHbIe MaTEepHAJIbI 110 TEMe:

[luTaHue SIBASETCS BAXKHEWILMM MPOLECCOM B JKU3HU YEJIOBEKa, 00eCreunBaeT
’KU3Hb, & BMECTE C HEH M ()YHKIMOHUPOBAHME BCEX CHCTEM I'OMEOCTa3a’, BKIIOYAs
rapMOHMYHOE pa3BUTHE, (POPMHUPOBAHME UHTEIEKTA, PEaTU3aLUI0 BCEX KUZHEHHO
HEOOXOUMBIX (YHKIIHI yenoBeka. [I03TOMy MBICIB O TOM, YTO YEJIOBEK €CTh TO, YTO
OH €CT, JAEHUCTBUTEIIBHO CIIPaBEIIMBA. [aK, CO 3JI0POBOM IMUIIEH YEJTOBEK MOXKET
o0ecnieunTh cebe TapMOHUYHBIA POCT U pPa3BUTHE OpraHU3Ma, C HE3JOPOBOU —
HapyIICHUs pa3BUTHUS U OOJIE3HHU.

[ToaToMy M3 MOKOJEHHS B MOKOJCHHE YEJOBEK YJENIeT OOJbllIoe BHUMAaHUE
MEJUKO-OMOJOTUYECKUM acleKTaM MUTAHMS, KaYECTBY U KOJUYECTBY MOTPEOIIIEMbIX
IUIIEBBIX NMPOAYKTOB. [IMIeBbIe MPOMYKTHI IIPU BKIIOYEHUHM UMX B PALMOH IHUTAHMS
00ecreunBaOT OPraHu3M YEJIOBEKAa SHEPreTUUYECKUM U IJIACTHYECKUM MaTepHaIOM,

2 TomeocTa3 - CHOCOOHOCTb COXPaHSATh IOCTOSHCTBO BHYTPEHHEIO COCTOSHUSL OpraHu3Mma
IIOCPEACTBOM CKOOPAMHMPOBAHHBIX pEaKIMi, HAlPaBICHHBIX HA MOJJAEpKaHHE IUHAMHYECKOIO
paBHOBECHSI BHYTPEHHHUX MPOIIECCOB.
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MOAYJIUPYIOT ONTUMAJIbHbIE (PU3UOTOTHYECKUE PEAKIIMHY HA BO3ACHCTBUE SHOT€HHbIX
U 3K30T€HHBIX (DAKTOPOB, CIIOCOOCTBYIOT MOAJEPKAHUIO 310POBbS, CHUKAIOT PUCKH
BO3HMKHOBEHHUsI  3a00JIeBaHUM,  YCKOPSIOT  IpoOLECChl  peaduiauTauuud |
BBI3JIOPOBJICHUS.

B cocTaB npoayKTOB MUTaHMS IOMUMO OEJIKOB, )KUPOB, YTIEBOAOB, BOABI BXOAAT
NUIIEBbIE BOJIOKHA, (PYKTOOIHUIOCaxXapuapl, CaxapoOCHUPThI, AMHHOKHUCIOTHI,
NENTUAbl, MUHEPAJIBI, BATAMHUHBI, U30IIPEHON/IbI, HEHACBIILIEHHBIE JKUPHBIE KUCIIOTHI,
XOJIMHBI U IPYTHE BEIIECTBA U coeqnHEeHMs. Ha pa3HbIX 3Tanax pocTa v pa3BUTHUsA, IPU
BBITIOJIHEHUU PA0OT, XapaKTepU3YIOUUXCs (PaKTOpaMu BpPEIHOCTH, Pa3TUYHBIMU
YPOBHSIMH JIBUTATEIbHOW aKTUBHOCTU, MOTPEOHOCTh B BBIICYKA3AHHBIX IMUILEBBIX
KOMITOHEHTAaX JIOCTAaTOYHO crenuduyHa. Mexay KOMIOHEHTaMU MHILIU CYIIECTBYET
CJIOXKHAs CUCTEMA CHHEPIHYHBIX® U AHTArOHMCTUYECKHX* B3AUMOOTHOIIEHHUH.

B mpouecce 3BosOLMH Y JKUBBIX OpPraHU3MOB C(HOPMHPOBAIUCH BHaYale
nepBUYHbIE 0a30BbIE, a 3aTeM 00JIee CI0KHbIE BTOPUYHBIE MEXAHU3MBbI MOEPKaHUS
romeocrasa. [locie oOpa3zoBaHus BOAbI, pACTBOPEHUS B HEM COJIEH, MPUCYTCTBYIOIINX
B 3E€MHOM KOp€, a B INOCIEIYIOUIEM C MOSBIECHUEM JPEBHEUIINX aHa3pOOHBIX
MUKpPOOPraHU3MOB Ha 3eMJIe MOSIBUJIMCH U CTAJIM Pa3BUBATHCS MPOCTEHIINE, a 3aTEM U
Bce 0oJiee CIOXKHBIE XMBbIE Opranu3Mbl. HegocTtarok wiM M30BITOK MUIIEBBIX
CyOCTpaTOB CIYXHUT CUTHAJIOM JJi1 0a30BbIX MEXAHU3MOB MOJJIEPKAHHUS TOMEOCTa3a,
BOBJIEKAET MMMYHHYI0 M HEUPOIHIOKPUHHYIO CHUCTEMBI PETryJSIUA TOMEOCTa3a
OpraHM3Ma YeJIOBEKA, ONPENEIseT BO3MOXKHOCTH aJalTaldd K MEHSIOMUMCS
YCJIOBUSIM BHEUIHEW U BHYTPEHHEW cpenbl. MEHss KOJIMYECTBEHHOE COAECpPKaHUE U
COOTHOUICHHE TOCTYMAIUX C HPOAYKTaMH NUTaHUs  (QYHKIHUOHAIBHBIX
MHIPEJUEHTOB, PETYIUPYIOTCS TIPOLECCHI, TIPOMCXOIAIIME B OPraHax M TKaHsIX.

BrisiBnenue 61aronpusiTHbIX B3aMOOTHOILIEHUN MEXy HW3BECTHHIMH M BHOBb
OOHapyXKMBa€MbIMU MUIIEBBIMU PETYJIATOPHBIMH KOMIIOHEHTaMHU U (YHKIUSMHU
OpraHu3Ma YeJOBEKa, YCTAHOBJIEHHE MEXaHHM3Ma ATHUX B3aUMOOTHOILIEHUN, HAYYHO
000CHOBaHHOE€ HMX KOMOWHUPOBAHHWE SBJSETCS B HACTOSIIEE BpPEMs OJHUM U3
CTPATETMYECKUX HAIPaBIECHUM pa3BUTHS HWHIYCTPUU MPOAYKTOB OOLIEr0 U
(YHKIHMOHAJIBHOTO MTUTaHUSI.

B Hacrosiee BpeMs NpoayKThl (DYHKIIMOHAJIBHOTO MUTAaHUS COCTAaBJISIOT HE
oosiee 3% Bcex M3BECTHBIX MUILEBBIX MPOAYKTOB. B Ommxkaiiimue 15-20 met mpous
(GYHKUIHMOHATIBHBIX TPOJYKTOB MOXKET A0CcTUYb 30% BCEro mpoyKTOBOTO PbIHKA, OHU
MOTYT Ha 35-50% BBITECHUTH TPAJAUIIMOHHBIC JIEKAPCTBEHHBIC TIpenapaThl U3 chepsl
peannzauuud. Ha ceroansmHuii aeHb, (YHKUHOHAJIbHBIE TPOIYKTHI SIBISIOTCS
CYLLECTBEHHBIM PE3EPBOM YBEIMYECHHUS CpPEIHEH MNPOAOJDKUTEIBHOCTH AKTHBHOU
YKU3HH HACEIJICHUS.

3 Cumeprus - 5To Mole3Hoe B3ammojeiicTBue, >Q(eKkT OT KOTOPOro MPEBOCXOIUT CyMMApHOE
JNEeUCTBHE MOOINHOYKE.

* AHTaroHusM — B3aUMHOE TojiaBIeHue Y3P(EKTOB, PErUCTPHPYEMBIX TIOOIMHOUKE.

5 (DyHKUMOHAJIbHBIE WHTPEIUEHTHl - BUTAMUHBI, MUHEpAJbHbIE BEIECTBA, MMOJMHEHACHIIICHHBIE
KUPHBIE KUCIIOTHI, MMUAIIEBbIE BOJIOKHA, AHTHOKCUJAHTHI, & TAK)KE€ MHTPEIUCHTHI TPOOHOTHYECKOTO
(buduagobakrepun, ITaKTOOAKTEPUH, COCTABIAIOINIME HOPMAJIbHYIO MHUKPOGMIOpY KHIIEYHUKA
4eJI0BEKa) M MPEOMOTHYECKOro (CTUMYJIUPYIOIINE POCT COOCTBEHHON MHUKPO(IOPHI KUIICYHHKA)
IEUCTBUSL.
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310pOBbE — 3TO TAKOE COCTOSHHE 4YEIOBEKAa, KOTOPOE IIO3BOJISIET €My B
KOHKPETHBIX YCIOBHSIX YyBCTBOBATh ce€0sl ¢ PU3NUECKOM, ICUXUUECKOMN, COIIMATbHON
U HPABCTBEHHOM TOYEK 3peHUs Hanbosiee KOMGOPTHO. Y 3I0pOBOTO YeNOBEKa Ha
ONTHUMAJIBHOM YPOBHE B COOTBETCTBHM C BO3PACTHBIMA HOPMAamMu U IOCTOSHHBIMHU
W3MEHECHHUSIMU BHYTPEHHEW, BHEIITHEN U COLIMATIBHOM CPEABI OCYIIECTBIISAIOTCS BCE €T0
¢usnonornyeckue (GYHKIUU M TOBEACHYECKHE peakuuu (poKIeHUE, pa3BHUTHUE,
CO3/IaHME€ M BOCIHUTAaHWE T[IOTOMCTBA, BBDKHBaHHE, (QU3MUECKas, IyXOBHAs W
COLIMAJIbHAS aJanTanus). DTO O03HA4YaeT, YTO YEJIOBEK, Y KOTOPOro HET HHKAKHX
OOJIE3HEHHBIX OUIYIIEHUN, KOI/Ia €r0 OpraHbl U TKaHU PabOTAaIOT, BBIMOIHSS CBOU
GbyHKIIUHU B MOJHOM 00beMe (0€3 orpaHUYeHU ), MOYKET CUUTATh ce0sl 37J0POBBIM.

AHanu3 mokazarenied, XapaKTepu3yIIIUX 370pPOBbE HACENIEHUs yOeIUTEIbHO
CBUJETENBCTBYET O HEYKIIOHHOM POCTE YMCJIA JIML, CTPAJAIOIIMX WIH CKIOHHBIX K
pa3IMYHBIM 3a00JI€BaHUAM, MPEXIE BCEro K TaKUM, KOTOPbIE MOJYYWIM Ha3BaHHE
«OonesHel muMBWIM3auuu». K HUM  cleayeT OTHECTM TaK Ha3blBacMble
ONMIOPTYHUCTUYECKHE WH(MEKIUU, NOPAKAIOIMINE HOBOPOXKIECHHBIX M OOJBHBIX,
HaXOJISAIIUXCS B CTallMOHAPaX, 00JIE3HU CUCTEMBI KPOBOOOpALIEHUS, OHKOJIOTHUECKHE
3a00J1eBaHUs, MOYEKAMEHHYIO U JKETYEKAMEHHYIO 00JIE3HU, OPOHXUAIBHYIO aCTMYy H
JIpyrue ajulepruyeckue 3a00JI€BaHUsl, TEMATUTHI, O KUPEHHUE, TOJATPY, OCTEOXOHIPO3
U UWHBbIE MOpPaXEHUs CYCTaBOB, ocTeomnopo3, auader. [lo manabiM Bcemupnoit
OpraHu3alliyd 3/PAaBOOXPAHEHUS MHOTHE M3 3THX OOJIE3HEH, SBISIOTCS MPUUUHOU
CMEpPTU M WHBAIUAHOCTH B pabOTOCIIOCOOHOM BO3pacTe. 3a00eBaHUSIMH CHCTEMBI
KpOBOOOpaIeHus: B  Hacrosmee Bpems crpagator g0 40%  HaceleHwus.
3110KaueCTBEHHbIE HOBOOOPA30BaHUSI U MIPEAPAKOBBIE COCTOSIHUS oT™MeuatoTes y 30%
B3pPOCJIOTO HACEJIEHUs], 0OJIE3HU KeJTyT0YHO-KUILIEYHOTO TpakTa OOHAPYKUBAIOTCS Yy
6omnee 20% B3poCHbIX U AeTeH U, mo mporHo3am, k 2030 roxy sta mudpa TOCTUTHET
40%. Y 53% myxuuH 1 19% >KeHINH, TPOKUBAIOIINX B HHAYCTPUAJIbHBIX CTPAHAX,
BBISIBJICHO TTOBBIIIEHHOE COJICPKAaHUE IABEJIEBOM KUCIOTHI B MOU€, Ipu 3TOM y 5-20%
JONEW TNpH  JOCTMKEHHH /0-JeTHEero BO3pacTa, OTMEYAIOTCS  MPUCTYIIBI
MOYEKaMEHHON OO0JIE3HU. Y KaXKIOTO0 TPETHETO >KUTENS IJIAHEThl UMEITCA T€ WM
WHBIE AJJIEPTUYECKUE MTPOSIBICHUS.

JuHamuka rokaszaresniei 3a00J1eBa€MOCTH JIETEH U MOJPOCTKOB, 00YCIOBICHHAS
BO3JIECTBHEM (PAKTOPOB MUTAHUSI, 0OPa30M >KU3HU MPECTABIEHA B IPUIOKEHUU 1.

Ha mpotsbkeHnn Bcero mepuoja CylieCTBOBAHMS YEOBEYECKOM HUBUIIM3ALNU
IPEANPUHUMAIIUCH TONBITKH OTBETUTH HA BOINPOC: MOYEMY 3TO IMPOUCXOIUT U KaK
HauMHAIOTCA Oosie3HH? OTOT BOMPOC BOMPOCOB JUJISI MEAMLMHBI BCEX BpPEMEH
COXpAaHSIET CBOI AKTYaJbHOCTh M B HAIM AHU. Bo BTOpoi nosoBuHe XIX u Hayane
XX Beka B MepHoJ TaK Ha3bIBAEMOT'0 «30J0TOT0 BEKa» MUKPOOMOIOrHH, Oiarogaps
HayyHbiM goctmkeHusM Jlym Ilacrepa, Pobepra Koxa, Ilayns Opnuxa u npyrux
BBIIAIOIIMXCSI MHKPOOHOJIOTOB, YAajJOoCh YCTaHOBUTH, YTO MHOTHE 3a00JIeBaHMS,
CKJIOHHBIE K PAacHpOCTPAHEHHIO, CBSI3aHbI C KOHKPETHBIMU MHUKPOOpPTraHU3MAMH —
BO30yauTenaMu nHpekuid. OCHOBBIBASICh HA ATUX JOCTHKEHUSX, ObLIN pa3padoTaHbl
XUMUOTEPANIEBTUYECKAE  MpPENaparbl, BaKUUHbI, YYBCTBUTEIbHBIE  METOIBI
JMArHOCTUKH, TMO3BOJMBIINE OCYIIECTBIISATh PAHHEE BBISIBICHHUE, MPOPUIAKTUKY U
Je4eHHe TakuxX HWHQEKIMOHHBIX 3a00JIEBaHMM, Kak: 4yMa, XoJiepa, AM3EHTEpHs,
TyJspeMust, cuduiuc, TyoepKyses3, ToHOpes, JIeTpa, SMUIEMUYECKUI MEHUHTUT, OCTia,
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MOJIMOMHEUT, OPIOITHON U ChIMHOM TU(BI, Opylemie3, TyOepKyJe3, CTOJOHSK,
nudTepus, MaJSIpUsi © MHOTHE IPyTHE.

B 1907 rogy N.M. Me4yHUKOB BBICKA3aJl NPEANOJIOKEHUE, YTO NPUYMHOU
BO3HMKHOBEHHWS MHOTHX 3a00JIEBAaHUN SIBIISICTCS COBOKYMHBIM A(()EKT HA KICTKH U
TKaHU MaKpOOPraHu3Ma pa3HOOOpa3HbBIX TOKCMHOB U JIPYTMX METaOOJIUTOB,
MPOAYLUPYEMBIX MUKPOOPTAHU3MAaMH, BO MHOKECTBE MTPUCYTCTBYIOIIMMH Ha KOXKE U
CIM3UCTBIX YEJOBEKA U KUBOTHBIX, MPEXKAE BCErO B MUIIECBAPUTEIBHOM Tpakte. K
CO’KaJICHUIO, B MOCJEAYIOIIME TOoAbl B CUIY psifia OOBEKTHUBHBIX U CYyOBEKTHBHBIX
MPUYMH BHHUMAHUE K POJM MHKPOOPraHM3MOB XO35fMHA B Pa3BUTUU MHOTHUX
pacnpocTpaHeHHBIX 3a00J1€BaHUH YelloBeKa HE TI00IICHUBAJIOCH.

B 30-60 roget XX cTOJIETHS IEPBONPUYNHY MHOTHX MMATOJIOTHUYECKUX MPOLIECCOB
CTaJIM CBS3bIBATh C HAPYLIECHUSIMHU, BO3HUKAIOIIUMHU B IEHTPAJIbHON HEPBHOM CUCTEME.

B 70 romax XX cromerus kanajckuii matosior ['anc Cenbe chopMymupoBa
KOHIICTIIIUIO CTpecca, BBEJ IMOHATHE «OOJIE3HM aJanTalluuy», CUUTasi, YTO B OCHOBE
MHOTUX 00JIe3HEH YeoBeEKa JeKaT HapylIeHUs OajaHca 3JIEKTPOJIUTOB U CTEPOUTHBIX
TOPMOHOB.

JocTuxeHuss B 00JacTH TEHETUKM U MOJIEKYJISIpHOM OWMOJOTHM, a TaKXKe B
o0JlacTu SKCriepuMeHTalIbHOM uMMyHoJioruu B 70-80 romax XX cToneTHs MO3BOIWIH
CMECTUTh AKIIEHTHI B MOJIb3y HACJIEJACTBEHHOIO0 W/WIM MMMYHHOTO I'e€HE3a MHOTHX
COBPEMEHHBIX 3a00J€BaHMI 4eloBeka. Hauanuch akTUBHBIE MOUCKU JE(EKTHBIX
I€HOB B XPOMOCOMAX, MEPBUYHBIX W BTOPUYHBIX UMMYHOJE(HUIIUTOB, MPUYUH HX
BO3HMKHOBEHUSI M TNATOPHU3MOJIOTHYECKUX W3MEHEHMM KaK CJEICTBHE JTHUX
HapymieHud B Makpoopranuzme. C Havana 80-rooB yBeIMYEeHHE uucia OOJe3Hen
YEeJOBEKa CTajy CBS3bIBAaTh C YXYAUIEHHEM COCTOSIHHUS OKPYKAIOWIEH Cpenbl
AHTPOITOTEHHOT' O IIPOUCXOKICHUS, BBICOKOU CTEIICHBIO ypOaHu3aImu,
TUIIOJVHAMUEH, XHUMU3ALUUEH  CEIbCKOXO3AMCTBEHHOIO U IMPOMBILLIEHHOIO
MIPOU3BO/JICTBA, IIUPOKUM BHEAPEHUEM B OBIT U 3/IpaBOOXPAaHEHNE HOBBIX XUMUUYECKUX
COCMHEHUN CUHTETUYECKOU MPUPO/IBI.

[lepeuncneHHble MOIX0/Ibl K TOHUMAHUIO MPUYUH BOSHUKHOBEHUS 3a00JICBaHUI
00bEIUHIET TOHUMAHKUE, YTO NEPBUYHASI POJIb B (DOPMUPOBAHUM TaK Ha3bIBAEMbIX
«COMAaTUYECKUX» 3a00JICBaHUM OMNpeaeseTcss HW3MEHEHUSMH B QYHKIUSAX U
OMOXUMHUYECKHMX PEAKIUAX DYKAPHOTUUECKUX® KIETOK OPraHoB M TKaHEH 4eIoBeKa.
DTO SIBUJIOCh OCHOBOM JjIsl pa3pabOTKH OOJIBIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenaparoB. biarogaps Tpou3BOJCTBY MOMOOHBIX (apMaleBTUUECKUX CPEJICTB,
BBICOKOMY YPOBHIO MEIHUIIMHCKOTO OOCTY)KMBAaHHS W pPAaHHEW JIMArHOCTHKU
BBICOKOPA3BUTHIM CTpaHaM YAAaeTCs CACPKUBATh NaJbHEHIIINI POCT 3a00JIeBaeMOCTH
U CMepTHOCTH  HaceineHus. JlanpHeimiee  pasBuTue  (hapmareBTHUECKOM
MIPOMBIIIJIECHHOCTH Ha OCHOBE JOMUHHPYIOUIEH B HACTOSIIIEE BPEMs KOHLEIIWU
3I0pPOBbsl U MPUYMH 3a00JIEBAEMOCTH camMoO MO cebe CIoCcOOCTBYET MPOI0JKEHUIO
3arps3HEHUs] OKPYXKAIIIEH Cpeabl, BO3HUKHOBEHHIO HOBBIX 3a00JieBaHUU U
YBEIMYECHHUIO YHUCJIa 3a00JIEBIIMX HW3BECTHHIMM B HACTOSIIEE BpeMsi OOJIE3HIMU.
TpaguuMOHHBIE MOJAXOJbl IMOCIEIHUX JACCATWICTUN K MNpuduHaM (HOPMHUPOBAHUS
MHOTHX  pacnpoCTpaHEHHBIX 3a00JieBaHUM  4YejoBeKa  OoJibllle HE  JaloT

6 BYKapI/IOTI/ILIeCKI/IG KJICTKHU — KJICTKU, UMCIOIIUC A 1PO.
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KOHCTPYKTUBHBIX UJIEH U MPEIOKEHHUH K pa3paboTke BHICOKOAI(DPEKTUBHBIX CPEJICTB
U TOpUeMOB  MpOPUIAKTUKM U JICYEHHUS  aTepOCKIepO3a, THUIEPTOHHH,
HOBOOOpA30BaHUM, aJUIEPTHid, JPYTUX MNATOJIOTHUYECKUX COCTOSIHUM U CHUHAPOMOB,
YUCJIIO CIIy4aeB KOTOPBIX MEJIEHHO, HO HEYKJIOHHO BO3PACTaET.

B 1985 roay 3apy0Oexubie uccnenoarenu S.B.Eaton u M.Konnor Bbickazaiu
TUIIOTE3y, YTO POCT OOJIE3HEH IMBUIM3ALMM BO BTOPOM NOJIOBUHE XX BEKa
OOyCIIOBJIEH TEM, YTO T'€HBl COBPEMEHHOTO YeJIOBEKa, aJalTHPOBAaHHBIC B TEUCHUE
MOYTH MUJIJIMOHA JIET SBOJIIOLMU K KU3HEHHBIM YCTOSIM U IHUILE NPEANIECTBEHHUKOB,
OKa3aJIMCh HEIOCTATOYHO YCTOMYMBBIMU K PE3KUM M3MEHEHHUSM o00pasza KU3HU
yejioBeka 3a nocienuue 100-200 ner.

Bo Bce Bpemena npo0Giema nuiy Oblia OTHON U3 CaMbIX BaXKHBIX, CTOSIIUX MEPe]]
YeJI0BEYECKUM O0IIECTBOM. J[eHCTBUTENBHO, aHATU3UPYS KYJIbTYpHbIE TPAJULUU U
3aKOHBI, CBA3aHHBIE C TWTHEHOW NWTAHMS HAIIMX JPEBHUX IPEAIIECTBEHHUKOB,
*)uBmMX B Meconoramuu, Erunre, Kutae u npyrux crpanax lansHero n Cpennero
Bocroka, [IpeBHeli ['penuu u PuMckoil uMiiepuun, MOKHO OOHAPYKUTh CBUJIETEIBCTBA
TOT'0, YTO €II[€ HECKOJIBKO THICAY JIET Ha3aJl JOMUHUPOBAJIO IOHUMAHHUE, YTO 3J0POBbE
YeJIOBEKa B HAaMOOJIBbIIEH CTENIEHN ONPEEISAETCS XapaKTEPOM U MOJTHOLIEHHOCTBIO €ro
NUTaHUsA, CTENEHbIO (U3MYECKOM AKTUBHOCTH, TAPMOHUU JyXa U COLHUAJIBHOU
YAOBJIETBOPEHHOCTH.

Boiparomerics pycckuii ¢usuosor W.I1.11aBnos npu Bpydyenun emy B 1904 romy
HoOeneBckoil mpemuu mucai, 4To «HaJ BCEMH SIBJICHUSMHU YEJIOBEUECKON >KU3HU
rOCIOJICTBYET 3a00Ta 0 xJyiebe HacymHoM. OHa npeAcTaBiseT cO00M Ty IPeBHEHIIYIO
CBSI3b, KOTOpass OOBEAMHSIET BCE JKMBHIE CYIIECTBA, B TOM YHCJIE M YEJIOBEKa, C
OKpy)Karomen ux mnpuponoi». Ito BblpaxkeHue HM.IL.IlaBmoBa kak Henb3s JIydlle
NOJYEPKUBACT 3HAUYMMOCTh MHUIIEBOro0 (akTtopa B (OPMUPOBAHHUU 310POBbSI U
IIOJIHOLIEHHOCTH W3HM 4YesioBeKa. [loacunTaHo, YTO Ha MPOTSHKEHUH CBOEH KU3HH
CPEIHECTATUCTUUECKUN YEIIOBEK ChedaeT OKoJo 60 TOHH pa3auyHBIX NPOIYKTOB
MUTaHUS.

KonnuecTBo U CTpyKTypa NMoTpedasieMoi MUIKM B 3HAYUTEIHHOM CTEIIEHH TakKe
CBSA3aHbl C (PU3MYECKOW AKTUBHOCTBHIO UEJIOBEKA, €r0 MCHUXWYECKHUM COCTOSIHUEM U
COIIMAJIbHBIM MOJI0KeHUEM. COTJIACHO COBPEMEHHBIM MPEICTABICHUSM PALIMOHAIBHOE
NUTaHUE JOJDKHO 00ecreurBaTh YEJIOBEKY PAaBHOBECHE MEXKIY MOCTYMAOMIeH u
pacxoayemoit sHepruei (0anaHc YHEPTHUM), yAOBJIETBOPEHUE MOTPEOHOCTH OpraHru3Ma
B HEOOXOJIMMOM KOJIMYECTBE OPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHMH (OanaHc
IUTACTUYECKOT0 MaTepHualia), COOJIOJeHHEe peXuMa MuTaHus. Takum oOpazom, ¢
OOIICTIPUHATON TOYKM 3pEHHUS, TMHUIIEBbIE MPOAYKTHI MPEICTaBISIOT COOOM
PHEPreTUYeCKUid M OWMOCHMHTETHYECKHI Marephal >KMBOTHOTO M PACTUTEIHHOIO
POUCXOXKICHUS, UCIOJB3YEMbId B HATypaJbHOM WU TepepabOTaHHOM BHIE B
KAa4eCTBE UICTOYHUKA SHEPTUH, IIJIACTUYECKUX U BKYCO- ApOMATHYECKUX KOMIIOHEHTOB,
HEOOXOAUMBIA NJI1 pOCTa, Pa3BUTHUA M (YHKIMOHMPOBAHUSI OPraHOB M TKaHEU
YEJI0BEKA.

Pe3ynbpTaThl uccienoBaHWd W HaOMIOJEHUN yOEIUTENbHO MOKAa3bIBAIOT, YTO
MPOYKThI MUTAHUS 00JaAa0T HE TOJILKO MUTATEIbHOM IEHHOCTHIO, HO U PETYJIUPYIOT
MHOTOYHUCJICHHbIE (PYHKIIMU U OMOXMMHUYECKHE PeaKkluu opranu3mMa. B cBs3u ¢ 3tum
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CTaJIM OOCYKJIaTbCS BOMPOCHI HE TOJIBKO PALMOHAIBLHOTO, HO M TaK HAa3bIBAEMOIO
3I0POBOTO ITUTAHMS.

[Tog 300pOBBIM THMTAHHEM' NPEIIAracTCs IMOHUMATh YIOTPEOJEHHE B IIHILY
TaKUX MUIIEBBIX CyOCTaHLMH, KOTOPbIE B MAKCHMAJIbHON CTENEHH YAOBIIETBOPSIOT
NOTPEOHOCTH YEJIOBEKAa B HOHEPreTUYECKHX, IUIACTUYECKUX M PETYJISITOPHBIX
COCIMHEHUAX, YTO TMO3BOJACT IMOAACPKUBATH 3J0POBbE M NIPEAOTBPAIIATH
BO3MO>KHOCTh BO3HUKHOBEHHSI KAKUX-THOO OCTPBIX M XPOHUYECKUX 3a00JIEBaHU.

Poct umncna «Oosie3Hel UMBHIM3AIMU) B HaWOOJIbIIEH CTEIIEHH B IMOCJIEIHUE
JECATUIIETHS] 00YCIIOBIIEH YBETUYEHUEM CTPECCOBBIX BO3/IEUCTBUI Ha YEIIOBEUECKYIO
NOMYJISIMI0, CHUKEHUEM (PU3NYECKON aKTUBHOCTH, BHEIPEHHEM COBPEMEHHBIX
TEXHOJIOTUW BBIPAIIMBAHUS, XPAHEHUS, MOJATOTOBKH IHILEBOTO ChIPbS U MPOLYKTOB
NUTaHUusl (CTUMYJSITOPBI POCTa, YCWJIIMTENIM BKyca, cTabwimsatopsl). OcoOeHHO
CYIECTBEHHO 3TH W3MEHEHHUS 3aTPOHYJIM INUIIEBOM pallMOH M IPUBBIYKU IpHUEMa
nuuy. [loaTBepkIeHHeM S3TOTO Te3uca CiyKaT HaOJIOJEHHS 3a JKUTEISIMU TeX
PETHOHOB 3€MHOT0 IIapa, B YCTOH, KU3HU KOTOPBIX €II€ HE MPOHUKIIA COBPEMEHHAs
nuBWIM3anMs. Tak, y KOPEHHOIO HACEJICHHs MHOTHMX OCTPOBOB MUKpoHE3uw,
rIyOMHHBIX Tepputopuil Adpuku u FOxHON AMeEpUKH, NMUTAaHHE KOTOPBIX Majo
OTJINYAETCSI OT TAaKOBOTO OT MX JPEBHUX IMPEIIIECTBEHHUKOB, IPAKTUYECKU
OTCYTCTBYIOT IPU3HAKH aTepOCKIIEPO3a, caxapHoro nuadera, OpOHXHUAIBHON aCTMBI.
YacTtoTa BOSHUKHOBEHHUS paKa JIETKUX, TOJICTOW KUIIKU, TPYIHOM Keye3bl, HHPapKTOB,
MHCYJIbTOB, CaxapHOro quadera u Jpyrux 0ojie3Hel HIUBUIIN3allU BO MHOTO pa3 HUXKE,
yeM Yy JKUTeNed pa3BUTHIX cTpaH EBpombsl, Amepuxku u Asum. Habmronenus,
IIPOBE/ICHHBIE HA TNPOTSIKEHUM HECKOJIBKUX JAECATWICTHA 3a 17 pa3iInyHbIMH
ATHOCAMH, NPOXKHUBAIOUIMMH B CEBEPHBIX U B cyOTpommyeckux obmactax CIIA,
NOKa3aJId, 4YTO Yy IMPEACTABUTENEH TEX HAPOAHOCTEH, KOTOpbIE IPUHSAIM TaK
HAa3bIBAEMBIH 3T THOCBPOIIEHCKIIT 00pa3 KU3HU, YaCTOTa BOSHUKHOBEHUS CEPJICUHO-
COCYIUCTBIX 3a00J€BaHMil Bo3pociia B §8-12 pa3, SHIOKPUHHBIX HapylIeHU# - B 5 pa3
[0 CPABHEHHIO C TEMH, KOMY YyJAJIIOCh COXPAHUTH TPAJAULUOHHBIM YKIAJ JKA3HU.
Cpenn 3THUYECKOT 0 HACENEHUS, MPOAOJDKAIOIIETO COXPAHATh TPAAULIMOHHBIN 1T HUX
o0pa3 »HW3HM, MPAKTHUYECKH OTCYTCTBOBAJIM TaK Ha3bIBAEMblE€ AyTOMMMYHHbIE
3a0oyeBaHusl, KpailHE peaKko OOHapyXUBAJTUCh AJJIEPTUYECKUE MPOSBICHHUS.
CpaBHUTENBHBIN aHAIU3 MMOKA3aJl, YTO MUILEBOW PAllMOH COBPEMEHHOTO KUTENS TaK
HA3bIBAEMBIX IIMBUJIM30BAHHBIX CTPAH MUPA COJEPKUT OOJBIIOE KOJUYECTBO KHUPA,
MOHOHEHACBIIIEHHBIX M HACBIIICHHBIX XUPHBIX KHUCJIOT, MMOBapeHHOM cosu. [Tuma
KUTENIeH, KOTOpPhIX MaJlo KOCHYJach COBPEMEHHas IMBWJIM3alMs, Oorara
HEHACHILIEHHBIMH KUPHBIMU KUCJIOTAMH, MUHEPAJIBHBIMA COJIAMH, M30MPEHOUIAMHU®
(TpeaIecTBEHHUKH JIMTU0B), BUTaMuHaMu A 1 C, UIIEBLIMA BOJIOKHAMM.

3a mocneaHue JIBECTH JIET HAOJIOAeTCsl CHUKEHHE YCTOMYMBOCTH YeNIOBEKa K
BO3HUKHOBEHUIO PA3JIMYHBIX OCTPHIX U XPOHUYECKHUX 3a00JIeBaHM, OAHON U3 IPUUUH
CIIY’KUT W3MEHEHHE MHIIEBOr0 MOBEACHMS - YBEJIMYEHUE YHOTPEOJICHHS] B MHUILY
padUHUPOBAHHBIX MPOIYKTOB (caxap, paCTUTENIbHOE M CIMBOYHOE MACJO0, KPETKUE

7 3mopoBoe MUTaHHME— JTO NHTaHHE, OOCCICUMBAIONICE POCT, HOPMAJIbHOE pa3BUTHE U

KHU3HEACITCILHOCTh YEJIOBEKa, CIOCOOCTBYIONIEE YKPEIUICHHIO €ro 3JI0POBbS W MPO(UIAKTHKE
3200JIEBaHUH.
8 I/IBOHpCHOI/IHBI - l'[pe)IIHGCTBeHHI/IKI/I JINTINAOB.
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aJIKOTOJIbHbIE HANUTKK). PaduHupyst NMpoayKThl MUTaHUs, yOUpasl Tak Ha3blBacMble
OaytacTHBIE BEIECTBA, YEJIIOBEK HA MPOTSHKEHWU MHOTHX MOCIEIHUX JECATHUICTUN
CO3/1aBaJl MPOJIYKTHl MUTaHUs, 00OTalICHHBIE JIETKO YCBAaUBAaEMBIMH YTiieBoAamMu. B
pesynbprare OBUIM TIOJYYCHBl TPOAYKTHI, JIMIICHHBIE MHOTUX BHUTAMHUHOB,
pPACTUTENBHBIX BOJIOKOH W JPYruX, KpaHe HEOOXOAMMBIX [JIi 3J0POBBSI M
UMMYHUTETA THINEBHIX KOMIIOHEHTOB. [lOCKONMBKY 00pa3 >KH3HH COBPEMEHHOTO
YeJIOBEKa XapaKTepU3yeTCsl MAJIOTOBUKHOCTHIO, N30BITOYHOE KOJTHUECTBO KaJIOPHIA,
MoJIydaeMoe B pe3yjbTaTe ynoTpeOsieHus padUHUPOBAHHOTO caxapa, IPUBOJAUT K
pUcKaM 3a00J€BaHUN TOKETYIOYHON KeJle3bl, MOBBIIIEHHOMY BHIOPOCY MHCYJIMHA,
CHI)KEHUIO 00pa3oBaHMsI B KJIETKaX TJIMKOreHa M, KaK CJEICTBHE BCETr0 3TOrO,
OTJIO)KEHHIO U30BITOYHOTO KOJMYECTBA JKHUpA, PA3BUTHUIO OOJIE3HEW CHCTEMBI
KpOBOOOpAIIeHHsI, cCaxapHOTo ruadeTa.

Crnenytomeil OCOOEHHOCTBIO HM3MEHEHHUS JUEThl COBPEMEHHOIO YeJIOBEKa,
SBIISICTCSI PE3KOE YMEHBIIICHUE MTOCTYIUICHUS B OPTAaHU3M C MUIIEH MOJOYHOKHUCITBIX
OakTepuii. B HacTosIee BpeMs JKUTEIN Pa3BUTHIX CTPaH YIOTPEOISIOT B MIJLTHOHBI
u Oonee pa3 MeHbIIE TMOAOOHBIX MHUKPOOPTaHU3MOB, YE€M WX JPEBHHE
NPEAIMISCTBEHHNKN. Hamm mpeakn I8 COXpaHEGHHUS TMPOMYKTOB  MUTAHUS
UCTIONB30BAJIM JIMIIh E€CTECTBEHHBIE CIMOCOOBI KOHCEPBAIMH: BBHICYIIMBAHUE WIN
MPUPOAHYIO (PEPMEHTAIMIO 32 CYET MOJIOYHOKHCIBIX M JPYTHX MHUKPOOPTAaHHU3MOB,
CIIyJaliHBIM 00pa3oM TIOMAJAIOIMNUX B PACTUTCIBHYIO W JKABOTHYIO TIHIIY W3
OKpyXxaroiei cpenbl. B pesynbrare hepMeHTallud MHOTHE MPOAYKTHI 000TaIanuch
MUJUTHAPJIAMU MOJIOYHOKUCIBIX OaKTepuid, TpUOOB M MPOJYKTaMU MX MeTaboIM3Ma
(MeTyure >KMpPHBIE KHMCIIOTHI, IENTHIBL, MOJUAMHUHBI’, BHTAMHHEI, AHTHOHUOTUKO-
CXOXHUE CYyOCTaHIIMHM), KOTOpBIC, TOMAB B TMHIIEBAPUTEIbHBIN TPaKT, BHOCUIHU
CYIIIECTBEHHBIN BKJIAJl B MOIEpKaHUE X 310poBhs. K coxkalieHuto, u3-3a BHEAPEHUS
TEPMUYECKON  00pabOTKM TPOAYKTOB TMHUTaHUsA, aOCOJIOTHOE  COJICp’KaHUE
MOMAJAONINX B OPTraHU3M YeJOBEKa MOJIOYHOKHUCIBIX MHUKPOOPTaHHW3MOB 3aMETHO
yMeHbIniaochk. Kak crmeactBue 3TOro, cpokud (GopMHpOBaHUS HOPMAaIbHOU
MUKPOQIIOPHI PE3KO BO3POCTH, M3MEHHJICS KAa4eCTBEHHBIH M KOJMYECTBEHHBIM e
COCTaB. JTOMY TaKXe CIHOCOOCTBOBAJO IIMPOKOE HCHOJb30BaHHE B XX BeEKe
AHTUOHMOTHUKOB.

BaxxHoil OCOOCHHOCTBHIO COBPEMEHHON JUETHI SIBJISIETCS TaKXke HW3MEHCHHE
COCTaBa W COOTHOIIICHHUSI, YIOTPEOISIEMBIX B MUITY KOMIIOHEHTOB, YYaCTBYIOIIHNX B
o0OecCrieuyeHn OpraHu3Ma IUIACTUYECKUMH U PETYJISTOPHBIMU  COSIUHEHUSMU.
YnoTrpebnaeHue MpenuMyIieCTBEHHO MUIIKA PACTUTEIHLHOTO (KOPEHbS, OPEXH, TJIOJHI,
3eJIeHb, TPUOBI, ATO/bI, PPYKTHI), pEeXKE PHIOBI U MsICa TPUBOAUIIO K (POPMUPOBAHUIO
palrioHa MeHee Ooraroro OelKOM, HO COJEpKalliM CYUIECTBEHHO OoJibliee
KOJJMYECTBO MMHEPAJIbHBIX COJICH, THUIIEBbIX BOJIOKOH, AHTHOKCHJIAHTOB. B
HACTOSIIIee BpeMsl cpeaHecTaTucTuaeckuit uenoBek B 10-20 pa3 Gosbiie ynmorpebiser
CoJIell HaTpHs, B YETHIPE pa3a HACBIIIEHHBIX KUPHBIX KUCI0T. COOTHOIICHHE oMera-6
K OMera-3 »KUpHbIM KHUCJIOTaM B MUIIEBBIX MPOAYKTaX, UCHOJb3YEMbIX B MPOIILJIOM
CTOJIETUH, ObLJIO 2:1. Y COBpEMEHHBIX 3CKMMOCOB 3TO COOTHOIlIeHUE paBHsercs 1,7:1,
y KOPEHHOTO HacesieHus SAnoHuu 3T0 cooTHOLIEHUE 0u3ko K 12:1. Y coBpeMeHHbIX

? TlonMaMUHBI BLITOIHSIOT (YHKIIHIO MOAYISATOPOB HEHPOMETHATOPHBIX CUCTEM MO3Ta.
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KUTEJIEH KOHTUHEHTAJIBbHBIX TOCYJIapCTB COOTHOILIEHHUE ITUX KHUCIJIOT B IHUILE HOCHUT
oOpaTHBIA XapakTep, U MOpoil MoXkeT aocturaTh 50:1, 9TO HE MOKET OJIATOMPHUATHO
CKa3aThCs Ha 3[I0POBBE.

OTMmedaeTcsi CYHIECTBEHHOE CHI)KEHHE YPOBHS HEOOXOJUMBIX YEJIOBEKY
NUIIEBbIX HMHIPEAUEHTOB NPU NPUTrOTOBICHHH nTUIIM. COBPEMEHHBIE METO/bI
00paOOTKU TMHUIIEBBIX MPOAYKTOB KakK JAJisi HEMOCPEACTBEHHOTO UX MOTPEOJICHUsS B
NUILY, TaK ¥ Ul JJIATEIbHOTO XPAHEHHSI TAKYKE BHOCAT CBOM HEOJIArONpUSTHBIN BKJIa/
B JIMETy HAIllero coBpeMeHHuKa. [IpupyuuB oronb, a 3aTem, pa3paboTaB Apyrue
NpUEMbl TEPMHUUECKOU, (PU3MUECKOM U XUMUYECKOM OOpabOTKHU MUIIM, YEIOBEK B
3HAUUTENBHON CTENEHU COKPaTHJI €€ NUTATEIbHYI0 LIEHHOCTh, Pa3pylIH TE €€
KJIFOUEBBIE  KOMIIOHEHTBI, KOTOpbIE€ KpalHE HYXKHBI, M1 HOPMAJIBHOIO
(GyHKIMOHUpOBaHUA  opraHuzMa. K cokajeHHio, COBpEMEHHas  MHILIEeBas
IPOMBIIIJIEHHOCTh, MaJI0 00paIlaeT BHUMaHUS Ha TO, YTO Ba)KHEHIINE KOMIIOHEHTHI
NUIM  pa3pylIaloTcs MpU  OYUCTKE, BBICYIIMBAHWUM, HArpeBaHMM W IpU
3aMOpaXMBaHUU. Tak, B MPOILIECCE OUUCTKH 3€PHO YTPAYUBAET CBOM BAYKHBIE TUIIEBbIE
AJIIEMEHTBI, PACIOJIO)KEHHbIE B OO0OJIOUKE 3€pHAa - BUTAMUHBI, AHTHOKCHJIAHTHI,
aMUHOKHUCIOTHL. Eciin paccMOTpeTh Bce 3Tallbl MPUTOTOBJICHUS MUILEBBIX Macell U
KUpa, TO MOKHO YOEIUTHCS, UTO CO cOOpa CEMSIH U 3€PEH, X BbICYLINBAHUS, OYUCTKH,
pa3laBIMBaHUsI, HATPEBAHUSL, SKCTPAKIUH, OTICIEHUS, OYUCTKHU, YCTPAHEHHU 3araxa,
B TOM WJIA WHOM CTENEHU KOHEYHBIA MPOIYKT JIMIIAETCS KIFOYEBBIX MUTATEIbHBIX
KOMIIOHEHTOB B pE€3yJIbTaTe€ CaMOOKHCIEHUS, THUAPOJIN3a, W30MEpPU3ALMH, YTpaThl
TOKO(EpOJIOB.

B xauecTBe npuMepa 3aBUCUMOCTH LIEHHOCTH IS 3710POBBS YEIOBEKA IMPOILYKTA
INUTAHUS OT ChIPbsI MOTYT OBITh IaHHBIE O COCTABE HEHACHIIIEHHBIX KUPHBIX KUCIIOT B
nojacoiaHeyHoM Macie. Ipu nmonyueHnn Macna U3 ceMedek IMOJCOJHEYHUKA, B3SAThIX
Ha 10-# neHb, COOTHOIIEHHE B TOTOBOM MPOJYKTE omera-6/omera-3 paBHo 3:8, mpu
UCIIOJIb30BaHUM COOpaHHBIX ceMeuek Ha 30 JeHb ATO COOTHOIIEHHEe JocTuraeT 12:1, a
Ha 90 genb oT uBereHuss — 24:1. 3eneHble OaHaHBI XAPAKTEPU3YIOTCS MEHbBIIUM
IJIMKEMUYECKUM HWHAEKCOM, YEM JKEJIThIe CIeible OaHaHbl, MOCKOJIbKY MOCIEIHUE
cojiepkaT OoJibllie OBICTPO YCBOSEMBIX caxapoB. Hamm mpeaku mpernmyiecTBEeHHO
ynotpeossiv GpyKThl U OBOIIH 33/10JT0 JI0 TOTO, KaK OHU cO3petoT. OPYKThI U OBOIIH
00Ja1at0T MOILIHBIM AHTUMYTareHHbIM U MPOTHUBOPAKOBBIM 3 deKkTom, Oiaronaps
HaJIMYUIO B HUX OOJIBIIIETO KOJIMUeCcTBa (PIIaBOHOUIOB U rIyTaTroHa. OcOOEHHO MHOTO
AHTHOKCHUJAHTOB B OKPALICHHBIX OBOIIAX U (PYKTaX. ITO MOCIYKHIO OCHOBAHHUEM
AMEpHKaHCKOMY MPOTUBOPAKOBOMY  OOILIECTBY PEKOMEH/IOBAaTh  €KETHEBHOE
ynoTpeOIeHHE KaXIbIM B3POCIIBIM YEIOBEKOM OT ISTH JJO BOCBMH PA3JINYHBIX CBEXKHUX
oBolieil 1 GppykToB. B mporiecce mpUroToBiIeHMs MUK 3HAYUTEIHHOE KOJTMYECTBO (OT
5 10 80%) pacTUTeNbHBIX aHTUMYTareHHbIX cyOcTaHuil pazpymaetcs. 90% priObero
XKHUpa, Ooratoro omera-3 KUCIOTaMH B TMPOLIECCE MOJATOTOBKM IOJBEpPraeTcs
TUAPOTEHU3AIMHU, KOTOpasi yJajsieT 3TU NMPUPOJIHbIE aHTUOKCUIAHTHI. boree Toro,
UCXO/IS U3 TEXHOJIOTMYECKO 11eJ1ecO00pa3HOCTH B YIIepO MOJIE3HOCTH ISl 310POBbSI,
pacCLIMPSAIOTCSA MOCEBBI U BBIPALIMBAHUE TEX PACTEHUM M KMUBOTHBIX, MPOAYKTHI M3
KOTOPBIX JIYYILI€ XPAHATCS, HO JIUIIEHBI CTOJIb HEOOXOAUMBIX JIJIsl OpraHMu3Ma YesioBeKa
JIETKO pa3pyllaeMbIX MHIIEBbIX KOMIIOHEHTOB. Hampumep, mpuoputeT oTaaercs
pacTeHusiM, B Macje KOTOPbIX OOJbIIE COJIEPKHUTCS KUPOB, OTHOCSIIMX K KIIACCy
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oMmera-6 BMECTO OMera-3, OCKOJIbKY TOCIIETHUE ObICTPO OKUCIISIOTCS U CYIIECTBEHHO
COKpalal0T CPOKU TOJHOCTH MUIIEBOrO MpoayKTa. Mexay TeM MOCHeqHssl rpynna
HEHACHIIMICHHBIX ~ JKUPHBIX  KHCIOT, OyAy4d TPUPOIHBIM  aHTHOKCHUIAHTOM,
HEoOXoaMMa JUIsi HOPMAaJIbHOTO (DYHKIIMOHUPOBAHUS TPAKTHYECKH BCEX KIIETOK
OpPraHOB U TKaHEW YEJIOBEKa.

B pesynbraTte aHTPONMOTEHHOM NESTEIBHOCTH CEIIBCKOXO3SMCTBEHHBIE YTOJIbsI
0OCTHSIOTCS M UCTIBITHIBAIOT NS(UIIUT MATATEIBHBIX BemecTB. Kak ciemacTBue 3Toro,
BO MHOTHX ChEIOOHBIX PACTEHUSX YMEHBIIAETCS COJEP’KaHHME >KM3HEHHO Ba’KHBIX
coequHeHui. [1o nanHbpIM amepukaHckux uccienorarenei, 80% nous CIIA He MoryT
B HACTOSIIIEEe BPeMsl YJIOBJIECTBOPUTH MOTPEOHOCTH CENbCKOXO3SIMCTBEHHBIX KYJIbTYD B
MHUHEpAJIax U UX KoMIiekcax. B pesynbrare, ecnu B Hauane XX Beka B 100 r mmuHaTa
coxepxkanock 157 mr xkenesza, To B 1968 1oy KOJIUYECTBO 3TOTO0 MHKPOIJIEMEHTA B
JAHHOM pacTeHuH ynaio a0 27 mr, B 1979 — no 12 mr, a B HacTosIiee BpeMs €ro
MeHblIe 2 Mr. [[7s y1oBIeTBOpEHUs CYyTOYHOW NOTPEOHOCTH B3POCIOr0 POCCUSHUHA
B JKejie3e Tepej] MepBol MUPOBOWM BOMHOM JOCTATOYHO OBLIO CHECTh JABa KPYIHBIX
sa070kKa. B HacTosmiee BpeMs naxe ynorpeOiaeHue 1 Kr 1010k He BOCIIOIHUT CyTOYHBIE
NOTPEOHOCTH B 3TOM MUHepaJe [8].

M3menunach couuanbHas CTPYKTypa HAaceleHUus, B pe3ylbTaTe B HACTOSIIEe
BpeMs 3HAUMTENIbHAs YaCTh HACEJICHUS MPOXKUBACT B MPOMBIIIJIEHHBIX IIEHTpPax W,
MepecTaB y4yacTBOBATh B HEMOCPEJACTBEHHOM MPOU3BOJCTBE MPOJIYKTOB MUTAHMS,
MPAKTUYECKU JIMIIEHA HATypPallbHBIX CBEXKHX CEJIbCKOXO3AUCTBEHHBIX IPOIYKTOB
nuTaHus. B pesynbrare HWHTEHCHU(UKAIIMK MPOMBIIUICHHOTO MPOU3BOACTBA C
UCIIOJIb30BAaHUEM YJIOOpEHM, TepOUIIUI0B, (PYHTUIIUIOB MOTydaeMble MPOIYKTHI
MUTaHUS CTAIM CYIIECTBEHHO YCTYMAaTh MO COJEPKAHHUIO KH3HEHHO HEOOXOIUMBIX
MUIIEBBIX CYOCTAHIMI B JECATKHU pa3 TeM MPOAYKTaM, KOTOPbIE MPOU3BOIUIHCH 110
TPAAULIUOHHBIM TEXHOJIOTHSIM.

OnpenenieHHOE 3HAUYEHWE B HEJIOCTAaTOYHOM TIOHUMAaHMM B COBPEMEHHBIX
YCIOBUSIX BaXXHOCTU HCIOJB30BaHUS B  €XKEIHEBHOM pallMOHE YEJIOBEKa
HEJIOCTAIOIINX KU3HEHHO BAXKHBIX PETYJISATOPHBIX MUMEET M CIIOKUBIIASICA CHUCTEMaA
TOBApHO-JICHEKHBIX OTHOIICHUN B oOjactu 37apaBooxpaHeHus. I[IpousBoguTtenu
(dbapMalleBTUUECKUX TpenapaToB, TOPMO3AT BHEJIPEHHE B TOBCEIHEBHYIO >XHU3Hb
rpaxkJiaH TPOOUOTHUKOB U TIPOJYKTOB (DYHKIIMOHAIBLHOTO MUTaHUs. s ymydieHus
CUTYalllH, TpeOyeTCsl OrpOMHasi MPOCBETUTEIbHAS paboTa, YTOOBI YOS IUTh HACEJICHHUE
Poccun, B 3HAUMMOCTH U MOJE3HOCTH IIHUPOKOTO UCIOIb30BaHUS B PAIIMOHE MTUTAHUS
IPOAYKTOB (PYHKLMOHATILHOTO Ha3HAUECHUS (IIUILEBIE TPOAYKThI-aaanTorensl ")

B Hacrosee Bpemsi IpuxXoaUT MOHUMaHUE HEOOXOAMMOCTH 3aMEHBI KOHIICTIIIHH
pallMOHAILHOTO MHUTAHUS HAa KOHUEMIHWI ONTUMAJIBHOTO 3/I0POBOTO MUTAHMS.
[lapagurmMa waew yIOBICTBOPEHUS TOJIOAA U THUIIEBON OE30MaCHOCTH MEHSETCS
napajurMoil pacCMOTPEHHS MHINMU, KaK BaXHEWmero (akropa CcoxpaHEHUS W
YIIYUIIEHUSI 3J0POBbs, CHUYKEHHS] PUCKOB BO3HUKHOBEHMUSI 3a00JICBAHUM.

B nocneanue roasl BO MHOTUX CTpaHax MHPA PSAOBBIE NMOKYNATENN MUIIEBBIX
MPOYKTOB OOECIIOKOCHBI HE CTOJILKO T€M, COJIECPKUT JIHM MUIIA JOCTATOYHO KaJopuid

10 TIpoaykThI-ananToréusl — MPOAYKTHI IPHUPOAHOTO IPOMCXOKIEHUS, CIIOCOOHBIE TTOBHIIIATE
HECTICIIM(PUIECKYIO COMPOTHBISIEMOCTh OPTaHU3Ma K IMUPOKOMY CIIEKTPY BPEAHBIX (PAKTOPOB
(GU3UIECKON, XUMUYECKON U OMOJIOTUUECKON TTPUPO/IBI.



54

U TUIACTUYECKUX CYOCTAaHIMH M YAOBIETBOPSET JM OHAa BKYCO-apOMaTUYECKUM
3ampocaM, CKOJBKO OKa3blBa€T JM BbIOpaHHAas HMMHM MHIIA HAa OXUJAEMBIH
03710pOBUTENBHBIN 3Q ekt Ha opranusm. [IpoeaeHuslil B 15 crpanax EBporneiickoro
cotoza B 1996 rony onpoc noutu 15 000 B3pocibix nroAe nokasani, 4To 9% u3 HUX
OpeXkJe BCEro IpHU BBHIOOPE MPOAYKTOB MUTAHHS 3ayMbIBA€TCS HAJ TEM, KaKOM
NO3UTUBHBIA >PPEKT Ha UX 3J0POBHE OKaXET BBHIOPAHHBIM UMHU MPOAYKT. 32%
OIPOIIECHHBIX OTMETHJIM, YTO YKa3aHUS Ha BO3MOYKHOE O3[OPOBUTEIBLHOE JEHCTBUE
BBIOPAaHHOTO MMU TMPOAYKTAa MPHU €ro MOKYNKE UIPal0T BaKHOE 3HA4eHHE. Takum
o0pa3oM, MpoIEeCC MOHMMAHMSI W OCO3HAHMS 3HAYEHUS HE3aMEHUMBIX (PAKTOpOB
NUTaHUs B MPOPUIAKTUKE HAPYIICHUS 3/I0POBbs, YBEIUUECHUU TIPOJOIKUTEIHLHOCTH
JKU3HM, HAYaJiCid — JIIOJAM BCE Yallle MPUOEraroT K HCIOJIb30BAHUIO OMOJIOTMYECKH
AKTUBHBIX J00aBOK, BKJIIOUEHUIO B PAllMOH MUTAHUS (PYHKIIMOHAIBHBIX IPOTYKTOB.
[TuTanue 10KHO (OPMUPOBATHCS Ha OCHOBE KJIFOUEBBIX MPUHIUIIOB 3710POBOTO

NUTaHUS C YYEeTOM (PAaKTHUECKUX D3HEProTpar, BEJIWYMHBI OCHOBHOIO OOMEHa,
Bo3pacTa. OCOOEHHO 3TO BaKHO B AETCKOM BO3pacTe.

310pOBO€ NMUTAaHUE — OAHO U3 0a30BBIX YCIOBUN (HOPMHUPOBAHUS 310POBBS
JeTed, UX TapMOHUYHOrO pocTa WU pa3Butus. He3zgopoBoe mNuileBOe NOBEACHUE
dbopMupyeT pUCKHM H3OBITOYHON Macchl Teja, caxapHoro auadera, 3a00JeBaHUIA
OpraHOB MHUILIEBAPEHUS, DSHJIOKPUHHON CHUCTEMBI, CHCTEMBI KPOBOOOPAILIEHUS.
[ToaTBEepKAEHUEM PUCKOB CIIYXaT PETUCTPUPYEMBIE MOKA3aTeNn 3a00I€BAEMOCTH.

OcCHOBHbBIE TPUHLUIIBI 3I0POBOTO MHUTAHHUSA, KOTOPbIE JOJDKHBI OBITh YUTECHbI
npu (opmupoBaHur MeHIO: 1) obecnedeHue pa3HOOOpas3usi MEHIO (OTCYTCTBHE
HOBTOPOB OJItOJI B T€UEHHE JHS U JBYX CMEXHBIX C HUM KaJleHAApHBIX JIHEH); 2)
COOTBETCTBHE JHEPreTUYECKON LEHHOCTH HIHEprosarparaM, XMMHYECKOTO COCTaBa
0101 - GU3NOIOTMYECKUM MTOTPEOHOCTSAM OpraHUu3Ma B MaKpO- U MUKPOHYTPUEHTAX;
3) wucnoJgb30BaHME B MEHIO OJIOJ, pEUEeNnTypbl KOTOPBIX, MPeayCMaTpUBAIOT
MCIIOJIb30BAaHUE MAAAIIMX METOJOB KyJWHApHOW 00pabOTKH; 4) MCHOJIb30BAaHUE B
MEHIO MHILEBBIX MPOAYKTOB CO CHMXKEHHBIM COJIEPKAHUEM HACBIIIEHHBIX KUPOB,
IPOCTBIX CaxapoB, MMOBAPEHHOM COJM; a TaKXke€ MPOAYKTOB COJEpKAIUX MUIIEBbIE
BOJIOKHA; MPOAYKTHI, 0OOralleHHble BUTAMUHAMH, MHUKpPO3JIEMEHTaMu, Ouduao- u
JaKTO- OaKTepusMH U OHMOJOTUYECKH AaKTHUBHBIMHM J100aBKaMH; 5) ONTHUMAJIbHBIN
peXUM NUTaHUs; 6) HaTU4YKUe HE0OXOAUMOro 00OPYIOBaHUS U MPOYUX YCIOBUM IS
MPUTOTOBJICHUS OJIF0]T MEHIO, XpaHEHUS TUIIEBBIX TPOIYKTOB; 7) OTCYTCTBHE B MEHIO
IPOIYKTOB B TEXHOJIOTMH U3TOTOBJIEHHSI KOTOPBIX HCIIOIb30BAJIUCH YCHIINTEIHN BKYyCa,
KpacuUTEIM,  3alpelICHHbIE  KOHCEPBAHTBI,  IMPOIYKTOB,  3alpelIeHHBbIX K
ynoTpeOJIeHHIO; a TAKXKE TPOAYKTOB C HAPYIICHUSIMH YCIOBUM XpaHEHUS U UCTEKIIUM
CPOKOM T'OJTHOCTH, MPOAYKTOB MOCTYMUBIINX 0€3 MAPKUPOBOUYHBIX SPJIBIKOB U (MIIN)
0e3 COMpOBOAMTEIBHBIX JTOKYMEHTOB, MOJTBEPXKIAIOIIUX O€30MacHOCTh MUILEBbIX
IIPOYKTOB.
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4.2.2. Tema Ne 2 «OcHOBBI (pU3MOJIOTMH MUIIIEBAPEHU S
Hean: CdopmupoBarh mnpencraBieHne 0 (U3HOIOTUU MHUIIEBAPEHUS, POJU
HOPMAaJIbHON MUKPOGIOPHI KUIIEUHUKA B YHKIIMOHUPOBAHUHU OPraHU3Ma.
KoHTpoJibHBbIE BONPOCHI:
1. Yro uzyuaer Hayka Tpodosorus?
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2. Kakue BaxxHe#IIMe KOMIIOHEHTBI MMUIIHA, HEOOXOIUMBIE JIJIS TTOICPKaHUS
HOPMAaJIbHOTO OOMEHA BENMIECTB, PYHKITMOHUPOBAHUS OPTAHOB U TKAHEH,
TapMOHUYHOTO POCTa U pa3BUTHS, BaMm U3BECTHBI?

3. Kakwue oTaensl TMIIEBAPUTEIBLHOTO TpakTa Bbl 3HaeTe, uxX poib B

MUIICBAPCHUU.

Kaxkast poip neuenu B nporecce nuiineBapeHus?

Ha3zoBute n3BecTHbie BaM ThbI nuIeBapeHus.

Kakue pyHKIMH BBITOJHSICT MUIIEBAPUTEIBLHBIN TPaKT?

[Tepeuncnaure QYHKIIMU, BHITOIHAEMbIC HOPMAJIbHONW MUKPOQIOpOi

KHIICYHNKa?

Nk

CnpaBo4yHble MaTepPHAJIbI 110 TEMe:

Bonbias posib B U3y4eHUH MEXAHU3MOB MUILIEBAPEHUS U YCTAHOBJICHUU OOIINX
3aKOHOMEPHOCTEH YCBOCHMS IHINA NPUHALICKHAT akaaemMuky A.M. VYronuesy,
cozgasuiemMy B 1980 roay HOBYIO MEKIUCHUILIMHAPHYIO HAYKY TPO(OIIOTHUIO.

Tpodonorus - 3T0 «HayKa 0 NMHUILE, MUTAHUH, TUIIEBBIX CBA3SX U BCEH MpoIeccax
YCBOEHUS IMHUIIM HA BCEX YPOBHSX OPraHM3alliy )XKUBBIX CHUCTEM (OT KJIETOYHOIO 0
ounocheproro)». A.M. YronessiM Obli1a IPEI0KEHA TEOPUS «aJEKBATHOTO TUTAHUS»,
OCHOBHBIMU ITOCTYJIATAMU KOTOPOTO SIBJISIETCS MPU3HAHUE, YTO BCE KOMITOHEHTHI MUILN
(myrpuentel!! ¥ GamracTHbIE BemecTBA'’) HEOOXOMUMBI UIS  IMOIICPIKAHUS
MOJIEKYJIIDHOTO COCTaBa OpraHu3Ma W BO3MEIICHUS €ro IUIACTHYECKUX W
HHEPreTUUECKUX 3aTpaT; BKIIOYAIOT B c€0s MOTOKU MUTATENbHBIX M PETyJIATOPHBIX
cyOcTaHIMif; OajaHC NUILEBBIX BEIIECTB B OpraHU3ME MOJJICPKUBAETCS 3a CUET
BBICBOOOKJICHUSI OTHEIbHBIX HYTPUEHTOB M3 CIOXHBIX [0 COCTaBy IHILIEBbIX
IPOAYKTOB 3a CYET MOJIOCTHOIO, MEMOPAHHOTO, BHYTPUKJIETOYHOTO MHUILIEBAPEHUS, a
TaK)K€ MUKPOOHOTO CHHTE3a OAKTEpUSIMHU MUIIEBAPUTEILHOTO TPAKTA.

Ucxons u3 teopun anexBatHoro nuranus (A.M. Yronesa), mjisi HOpMAIbHON
KU3ZHEIECATEIbHOCTH OpraHu3My HEOOXOJMM IUIACTUYECKUA W SHEPreTHUYeCKHi
MaTepHa, a TakKe pa3HOOOpa3HbIE PETYIATOPHbIE CYyOCTAHIIMM, KOTOPbIE TOCTYIAIOT
B OPraHu3M C MMUILEBBIMU MTPOTYKTAMH.

PaznuuaroT miectb BaXKHEWIIMX KOMIIOHEHTOB MHUIIM, KOTOPbIE HEOOXOIUMBI
OpraHu3My [Uisl MOAJepkKaHUs oOMEHa BellecTB, (YHKIMOHUPOBAHMS OpPraHOB U
TKaHEeW, JJIsI pocTa M OOHOBJICHUSI KJIETOK OpraHuM3Ma - 3TO BOJa, OCJIKH, >KHPHI,
YIJIEBObl, MUHEPAJIbHBIE BEIECTBA U BUTAMHUHBL. [Ipexae uem opraHu3M yCBOHUT HX,
OHU TOJBEPraroTCs pacUIeIUICHUIO Ha 00jee MPOCThIe JIEMEHTHl. DTO MPOUCXOAUT
Onarogaps mporeccam MUILEeBapeHHsL.

[TumeBapenne — 3TO  COBOKYNHOCTh  (DU3MYECKHUX, XUMHYECKHMX U
(U3MONIOrMYECKUX MPOIIECCOB, B pe3ysIbTaTe KOTOPBIX MO BO3AEHCTBUEM (DEPMEHTOB
NUTaTeNbHbIE BEIIECTBA PACIICIIISIOTCS Ha 00Jiee MPOCThIe XUMUYECKUE COSIMHEHUS,
CIIOCOOHBIE BCACHIBATHCA Y€pPE3 CTEHKY KETYJIOYHO-KHUIIIEYHOTO TPaKTa, MOCTyNaTh B
KPOBOTOK M yCBamBaThCs KJIETKaMH opraHusma. [Ipu 3ToMm B mpouecce nuieBapeHus
IIUTATENIbHBIE BEIECTBA, IIOCTENIEHHO IIPOJBUIasiCh YEPE3 MUILEBAPUTEIBHBIN TPAKT,
IIPOXOAAT CYMMapHO€ pACCTOSHHUE IOpsAJKa JECATH METPOB. OJTHU MPOLECCHI

" HyrpueHThb — GMONOrHYECKH 3HAYMMBIE KOMIIOHEHTHI;
12 BanmacTHBIE BemecTBa — OMOMOTHYECKH HE3HAYNMBIE KOMITOHEHTHI.
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MPOTEKAIOT B OMNPEAEIECHHOM  MOCIEIOBATEIbHOCTM  BO  BCEX  OTHENax
MUIIEBAPUTEIHHOTO TpakTa (MOJOCTH PTa, TJIOTKE, MUIIEBOE, JKEIYJIKE, TOHKOU U
TOJICTOM KUIIKAX C YYACTUEM MEUCHH U KETUHOTO IMY3bIPS, OIKEITYJOUHOM KETE3bl).
TosibKO MUHEpaJbHBIE COJIU, BOJIa U BUTAMUHBI, YCBAUBAIOTCS YEJIIOBEKOM B TOM BUJIE,
B KOTOPOM OHU HAXOJATCS B nuille. beiaku, )KUpbl U yTIIeBOIbI MONAJAI0T B OPraHU3M
B BHJIC CIIOXKHBIX KOMIUIEKCOB. UTOOBI OHHM YCBOWIHCH, TPEOYyeTCS CIOXKHas
dbuszndeckas U xuMudeckas nepepadborka. Kpome Toro, KOMIOHEHTHI TTUIIH JOJKHBI
MpPEeABAPUTENILHO YTPATUTh CBOIO BHJIOBYIO CHEHUM(DUUHOCTh, WHAYE OHU OYIyT
MIPUHUMATBCS CHCTEMOM HMMYHUTETA KaK Uy>KEPOIHbIE BEILIECTBA.

[IumeBapeHne HAYMHAETCS C M3MEJBYCHHUS NUIM B POTOBOM IOJIOCTH,
YBIQKHEHUS €€ CIIOHOM, MEepBUYHOTO MeTaboim3Ma U TpaHchopMmanuu Mo
BO3JIeHicTBHEM (DEpPMEHTOB CIIOHBI (amMuWiIa3bl, MPOTEHHA3bl, JUMAa3bl, QocdaTassbl,
PHK-a3sb1). CpenHsst npoaoHKUTEIbHOCTh TPEObIBaHUS MUK B MOJOCTU PTa JODKHA
coCTaBJIATh nopsiaka 15-20 cek. B ciydae cokpallieHusi BpeMEHH HaXOKIEHUS ITUIIH B
MOJIOCTH PTa, HAPYIIAIOTCS MPOIECCHl MUINEBAPEHHUS, COOTBETCTBYIOIIUE JAaHHOMY
Y4acTKy MHUIIEBAPUTEIIBHOTO TpakTa (M3MEJbUCHHE, paclaji KpaXxMall Ha IPOCThIC
caxapa).

[anee cimemyer 9Jram  NEpPEeABWKEHHME  IHIIEBOTO  KOMKA 34 CYET
MEePUCTATITUYECKUX JIBHXKCHUHN MBIIIII TJIOTKU U TTUIIEBO/IA B )KEIYAOK. AKT TJIOTaHUS
BKIIOYaeT B ce0a (a3zy poToByro (MPOU3BOJIBHYIO), TJIOTOUYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), TMHINEBOJHYIO0 (MEUICHHYI0O HENpou3BOJibHYIO). CpenHsis
MPOJIOKUTEILHOCTh BPEMEHH MPOXOXKAECHUS MHUIIEBOIO KOMKA 4epe3 MHIIEBOJ
coCTaBJsieT 2-9 ceK, M 3aBUCHUT OT IJIOTHOCTH nuiiy. {7151 mpenoTBparieHus: 00paTHoro
TOKA MHWIIHM, & TAKXKE pa3rpPaHUYCHHS] BO3JECHUCTBUSI HA HEE NUIIEBAPUTEIBHBIX
(dbepMEeHTOB, MUIIIEBAPUTETBHBIN TPAKT 00ECTICUEH CIIeIUAIbHBIMU KIIallaHAMU.

[IuiieBoil KOMOK, MOMAaB B KEJIYJ0K, B TEYEHUE TPEX-MATU YaCOB MOJIBEPracTCs
MEXaHMUYECKON U XUMUYeCKol 00paboTke (Ioj BO3ICUCTBUEM >KEIYAOUYHOTO COKa U
MPUCYTCTBYIOIIMX B HEM COJISTHOM KUCJIOTHI, KOTOpas 00ecrieunBaeT KUCIYIO Cpely B
JKEJTyJIKEe, BBI3BIBACT JICHATYpallMI0 U Ha0yXxaHue OCJIKOB, aKTUBUPYET METICUHOTEHBI,
OKa3bIBaeT OaKTepULMIHBIA 3(Q(EeKT; merncuH - nepeBapuBaeT OeloKcoIepKallue
MUIIEBbIE  MPOAYKTHI). JIMMoiuTHYEeCKass AaKTUBHOCTh  JKEIYJIOYHOTO  COKa
CIIOCOOCTBYET PaCHICIUIEHUIO AMYJIbITMPOBAaHHBIX JKUPOB MoJjoka. OOpa3yromasicsa B
JKENyJIKe B 3HAYUTEIBHBIX KOJHUYECTBaX CJIU3b, C OJHON CTOPOHBI, BBHITIOJHSET
3aIUTHYIO (DYHKITMIO 3aIIUIIAsl CTU3UCTYIO JKETyIKa OT JCHCTBUS COJSTHOM KUCIIOTHI,
a TaK)Ke CIIYKUT UICTOYHUKOM SHJIOTEHHBIX OCJIKOB IS X MOCIEIYIONIEH YTHITH3aIluN
MHKPOOPraHU3MaMU TOJICTOM KUIIKH. B xkKenyaIKe IpUCYyTCTBYET TAK)KE CIELUaIbHbIN
dakTop, obecneunBaroNnii B JalbHEHIIEM YCBOEHNE BUTaMUHA B».

[Tocnme »xemynka NHUIIEBOM KOMOK IIONAAAaeT B TOHKWW KHIIEYHUK, JJIMHA
KOTOpPOT'0 JOCTUTraeT 6,5 MeTpoB. KuIlleuHbIii COK B 3TOM OT/I€JI€ MUILEBAPUTEIHLHOTO
TpakTa UMEET IIEJTOUYHYIO CPeay 3a CUET MOCTYIUICHUS! B TOHKUN KUIIICYHUK KEIIYH,
COKa TMOJDKETYIOYHOM JKEeNe3bl W  BBIICIECHUM CTEHOK KumeyHuka. Cok
MOJKETTYIOYHOM  JKEJIE3bl  COJACPXKUT Takue (epMeHThl, Kak albda-amuiiaza
(pacmeruisier  yraeBonbl), PHK-JIHK-nykneassl (pacuiemisioT HYKJICHHOBBIC
KHUCJIOTHI), JUMAa3bl (PACIHICTUISIIOT JKUPBI), MPOTeas3bl (pacIICIUISIIOT OCJIKH) B BHUJC
nposH3UMOB. Bcero B kuilledHOM coke oOHapykuBaeTcsi Ooinee 20 (epMeHTOB
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(oHTEepOKMHA3bI, MenTuaasbl, Qocdarasbl, HyKjIea3bl, JHMNa3za, aMuiaza, JAKTa3a,
caxapaza W Jp.). Y JIOJed, NPOXUBAIOIIMX B Pa3HbIX PETHOHAX, BCTPEYAOTCS
WHIUBUIYYMBI, ¥ KOTOPBIX OTMEYAeTCS HEIOCTaTOYHOCTh MPOAYKIHH (hepMeHTa
JIaKTa3bl, YYACTBYIOIIECH B YTUIU3AIMHU JaKTO3bl. OCOOEHHO 4acTO 3TOT BPOKIACHHBIN
nedext oOHapyxuBaetcs y xuteneit (40-100% nonynauun) Asun u Adpuku. Cpenu
JIUI] CIaBSHCKOTO MPOUCXOXKACHUS (pycckue, OeIopychl, YKPauHIIbl) 1e(PUIIMTHOCTD
nakta3bl oOHapyxuBaetcsi y 10-15% npeacraBurtenei momymisiiuu.

B TOHKOM KHUIIEYHHKE TMPOUCXOAUT M BCACHIBAHME OCHOBHOM MAacChl
00pa30BaBIIUXCS MPOCTHIX XUMHUYECKHX ¢parMeHToB nuium. He nepeBapeHHbIE
OCTATKU THIIM Jlajiee MOCTYNaloT B TOJCTHIA KHUIIEYHHUK, B KOTOPOM OHHU MOTYT
HaxoauTbea OoT 10 mo 15 wacoB. B 3ToM oThene mnuieBapuTeIbHOTO TPaKTa
OCYHIIECTBJISIIOTCS MPOIECChl BcachbiBaHUg Bojbl (10 10 1 B CyTKH), MUHEpaJIbHBIX
CoJiel, TPOTEKAIOT OCHOBHBIE TPOIECCHl MHKPOOHON MeTaboiIM3aluu OCTaTKOB
MUATATEIbHBIX  BEHIECTB, TMOCTYNMBIIUX HW3BHE WM  OOpa30BaBIIMXCS B
NUIIEBAPUTENIBHOM TpakTe. [IpogoikuTenbHOCTh Tpolecca MUILEBAPEHUS Y
3JI0POBOI0 YEJIOBEKA COCTABJISET B 3aBUCUMOCTH OT CTPYKTYPBI TUTAHUS COCTABIISIET
oT 12 no 36 ygac.

BcacbkiBaHH€e OCYIIECTBISAECTCS HA BCEM MPOTSHKEHUH MUIIEBAPUTEIHLHOIO TPAKTAa,
MOBEPXHOCTh KOTOPOTO MOKPHITA BOPCUHKAMH, PA3TUYAIOLMIUMHUCS IO CTPYKTYpE U
(yHKUIHHU B 3aBUCUMOCTH OT cBoel Jiokanu3auuu. Ha 1 MM cniuzucroit npuxoautcs 30-
40 BopcuHOK. BcacblBaHHME OCYIIECTBISIETCA 3a CYET peaju3alid HECKOJIbKHUX
MEXaHU3MOB (MACCUBHBIM  TpaHCHOPT, oOierdenHas auddy3us, aKTUBHBINA
tpancnopt). [Ipu stom, 50-60% mnpoaykToB MeTaboiu3ma OEIKOB BCACHIBACTCS B
JBeHauaTunepcTHon kuiike, 30% - B Tonkoit u 10% - B TOJICTOM OT/IEJIE KUIIICYHUKA.
VYrieBoasl BCachIBAIOTCS TOJBKO B BHJIE MOHOCaxapoB, MPU 3TOM IMPUCYTCTBUE B
KHUIIIEYHOM COKE€ COJIEW HATpHsl CYIIECTBEHHO MOBBIIIAET CKOPOCTh MX BCACHIBAHUSI.
[TpoaykThl MeTabOM3MA KUPOB TaK ke, KAK U OOJIBIIIMHCTBO MOCTYNAIONIUX C MUIIECH
BOJIO- U )KUPOPACTBOPUMBIX BUTAMUHOB, BCACHIBAIOTCSA B TOHKOM OT/IEJI€ KUIIICYHHUKA.

Baxxnyto posib B ipoiiecce nuIeBapeHusi Urpaet neyeHb, B KOTOPOM MPOUCXOIUT
oOpa3zoBanue xemuu. JKemub CHOCOOCTBYET SMYyJblallMM >KAPOB, BCACBIBAHHUIO
TPUTJIMIIEPUIOB, aKTUBUPYET JIUIMA3y, CTUMYJIUPYET MEPUCTAIHTUKY, HHAKTUBUPYET
MeNCUH B JIBEHAAIATUIIEPCTHOW  KHINKE, OKa3blBaeT OaKTEPUIIUIHBIA U
OakTepuocTtaTuueckuit 3(QeKT, yCUIMBAET THUAPOIU3 M BCACBHIBAaHHE OCJIKOB U
YTIEBOJOB, CTUMYIHPYET MPOIUQEpaIfio dHTEPOIUTOB, MPOIECChl 00PA30BaAHUS U
BBIJICTICHUS JKEITYU.

BONbIIMHCTBO TaCTPOMHTECTUHAIBHBIX TOPMOHOB B XMMHUYECKOM OTHOIICHHUH
MIPEACTABIIIOT COOOM MEeNTHABI M OKa3bIBAIOT MHOXKECTBO Pa3HOOOPa3HBIX d(PEeKTOB
Ha (YHKIUM TUIIEBAPUTEIBHOTO TpakTa W oOMeHa BemiecTB. OHU BIUSIOT Ha
CEKPEIUIO0 BOJIBI, AIEKTPOJIUTOB U (PEPMEHTOB, MOTOPHYIO aKTUBHOCTH YKEIIYJAOYHO-
KHUIIIEYHOTO TpaKTa, BCACBIBAHWE BOJbI, JJICKTPOJMTOB W THUTATEIbHBIX BEIICCTB,
NEeSATEIbHOCTh CEPICUYHO-COCYAUCTON CHUCTEMBI, (PYHKIMOHAIbHYIO aKTHUBHOCTD
SHAOKPHUHHBIX KJIETOK MUIIEBAPUTEIHLHOTO TPAKTA U APYTUX SHIOKPUHHBIX JKEJe3.

B 3aBucMMOCTH OT NPOUCXOXKJEHUS (PEPMEHTOB pa3IMyalOT TPU THUIIA
nuuieBapeHus: 1)3a cuer pepMeHTOB, CHHTE3UPYEMBIX JKeJIe3aMH YeJIOBEKa; 2) 3a CUET
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(GbepMEHTOB,  CHHTE3MPOBAHHBIX  MHUKPOOpPraHM3MaMu; 3)  OCYIIECTBISIEMOE
dbepMeHTaMu, COIEP KAIMUMICS B COCTaBE MPUHUMAEMOMN TTHTITH.

B 3aBucumocTH OT JIOKIM3AalMU  TUIIEBApEHUE  TOMAPA3ICIIOT  Ha
BHYTPHKJIETOYHOE, KOTJIa MPOIIECCHl THAPOIN3a MUTATCIBHBIX BEIIECTB TMPOUCXOISAT
BHYTPH KJIETOK (32 CUET JIN30COMAaJIbHBIX ()EPMEHTOB), U BHEKJIETOYHOE (IIOJIOCTHOE U
IPUCTEHOYHOE).

Takum oOpa3zoM, MUIIEBAPUTENHHBIA TPAKT B OpraHU3ME YEJIOBEKA BBITIOJTHSCT
HECKOJIbKO (DYHKIIMIA:

1) cexpeTopHas GyHKIHUSA - XapaKTepu3yercs oOpa30BaHUEM MUIIEBAPUTEIbHBIX
COKOB (CJIFOHBI, KEJIYJOYHOTO, MOJKEITYJOUHOTO, KUILIEYHOTO COKOB U KETUH);

2) MoTopHasi GYHKIIMS - 3aKJII0YAETCS B KEBAHUM, TJIOTAHUU, TIEpEMEIIUBaHUH,
NepeABMKCHUH UM 10 MUIEBAPUTEIFHOMY TPAKTy M YAAJICHUIO U3 OpraHu3Ma He
nepeBapruBaeMbIX  OCTaTKOB, B JIBIKCHMM BOPCHHOK UM  MHKPOBOPCHHOK;
OCYIICCTBJISICTCS MYCKYJIAaTypol THINEBAPUTEIHLHOTO ammapara Ha BCEX JTamax
KOHBeEMeEpa;

3) BcaceiBaTenbHAs (PYHKIUS - 3aKIIOYACTCS B IOCTYIUICHUH W3 TIOJOCTH
KEITYTOIHO-KUAIIEIHOTO TPAKTa B KPOBOTOK IIPOIYKTOB PACIICIIIICHUS OCIIKOB, JKUPOB
U YTJIEBOJOB (aMHHOKHCIIOTHI, TIUIEPHH, KUPHBIC KUCIOTHI, MOHOCAXapHUIbl), BOJIBI,
COJIEH, JIEKAPCTB U APYTUX COCTUHEHUM;

4) BHyTpHCEKpeTOopHas (YHKIHS - 3aKIIOYAIONIAscs B BBIPAOOTKE TOPMOHOB,
OKa3bIBAIOIIMX PETYJIUpYIOIee JeHCTBUE Ha MOTOPHYIO, CEKPETOpHYI0 U
BCACHIBATEIbHYIO (DYHKIIMH MMUIIEBAPUTEIHHOTO TpaKTa (TaCTPUH, CEKPETUH U IPYTHE
TOPMOHBI);

5) akckpetopHas (GYHKIUS - OOECICUHMBACT BBIJCICHUE MHUIICBAPUTEILHBIMU
JKeJe3aMU B TIOJIOCTh YKEITyI0YHO-KUIIIEYHOT'0 TPaKTa MPOJAYKTOB oOMeHa (MOUYEBHHA,
aMMUaK, >KeIIYHbIE TTUTMEHTBI), BOJBI, COJEH TSKEIBIX METAJIOB, JIEKAPCTBEHHBIX
MpernapaToB, KOTOPHIE 3aTEM yIAJISIOTCS U3 OpraHU3Ma,

6) SIBJISICTCSI MECTOM obuTaHus CHUMOMOTHYECKUX accouuyanum
MHKPOOPTaHU3MOB.

HopmanbHyto MUKpOGIOpYy MUIIEBAPUTEILHOTO TPAKTA C COBPEMEHHBIX ITO3HIIHMA
CIIEIyeT paccMaTpUBaTh KaK MHOXECTBO MHKPOOHMOIICHO30B, XapaKTEPU3YIOIIHUXCS
OTIPE/ICIICHHBIM COCTABOM M 3aHMMAIONIUX TOT WM HMHOW OWOTON B OpTraHU3MeE
YelloBeKa. JTa MHKpO(dIIopa BKIIIOYACT JECATKHM M COTHH Pa3sHOOOPA3HBIX BHUJIOB
MUKpOOpraHu3MoB. HemoctaTok wim HW30BITOK TOTO WM MHOTO CyOcCTpaTta WA
MeTaboJINTa CITY>KUT CUTHAJIOM JIJISI YCUJICHUSI POCTA WM THOEIH COOTBETCTBYIOIIETO
3BEHa HYKOJIOTHYECKON CUCTEMBI. B mpoiiecce 3BOONIY TOCTOSIHHBIE TTPEICTaBUTENN
HOPMAaJIbHON MUKPO(MIOPHI MPEBpaIIaiuCh BO BCe O0Jee B3aMMOCBSI3aHHOE IIEJIOC.
OAHOBpPEMEHHO JUIsl JTOCTHOXKCHHST OoJblie 3(PQGEeKTUBHOCTH MPOUCXOAWIA U
cneruanu3anua ux ¢yaknuid. [lomobHas wHTErpamms W cnenuanu3anus QyHKIUNR
MO3BOJISICT HOPMAJIbHOW MHKPO(]IIOpE 30POBOTO YEIOBEKA BHICTYIIATh KaK €AMHOC
1I€J10€, COIIACOBAHHO paboTaroIIee B UHTEPECax BCel CUCTEMbI OpraHM3Ma, B KOTOPOM
OHA JIOKaJIM30BaHa.

C MoMmeHTa pOXIeHUSI peOEHKa, €ero KoXKa M CIM3UCThIe O00CEeMEHSIOTCS
MUKpOOpraHU3MaMH, HUX 4YHUCIO U pa3HooOpa3ue Ompenesnsercs COCTaBOM
MUKpPO(DIOpbl MaTepu, MEXaHU3MaMU POJOB, CAHUTAPHBIM COCTOSTHUEM Cpeibl, B
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KOTOPOM OHU MTPOXOAUIIU, TUTIOM BeKapmiiiBaHus. K HacTos11eMy BpeMEHHU BBISIBICHbI
HEKOTOpbIE O0OIIME 3aKOHOMEPHOCTH 3aCElICHHs >KEIIyJAOYHO-KHUIIEYHOrO TpaKTa
YeJloBeKa MUKpOOpraHm3MaMu. Tak, yCTaHOBIIEHO, YTO B TEpPBHIC Yachl U JHU B
KUIIEYHUKE HOBOPOXKICHHBIX BCTPEYAIOTCA MPEUMYIIECTBEHHO MHUKPOKOKKH,
CTAQUIOKOKKH, SHTEPOKOKKH M KIOCTPUAHMH. 3aTEM MOSBISIIOTCS SHTEPOOAKTEpUHU
(KUIIeYHpIe TaJIOYKH), JakToOammuisl u  Oudumobakrepun. Co BpeMeHeM B
KUIIECYHUKE TOSIBISIOTCS, a 3aTeéM HAYMHAIOT TMpeo0iasaTh HECIMOPOHOCHBIE
obnuraTHo-aHadpoOHble OakTtepun (OuduaodakTepuu, 3yOaKTepuu, OaKTEPOHUIBI,
CTPENTOKOKKH,  COUpWUIbI). s  Toro  4roObl  MHUKpOOHasi  SKOJOTHUS
MUIIEBAPUTEIBHOIO TPAKTa HOBOPOXKIEHHBIX MO CBOEMY COCTaBY MPUOIMU3WIACH K
TaKOBOW Yy B3pPOCIBIX, TpeOyeTcs HecKoJbKo JieT. OcoOeHHO 00miIbHa MUKpOdIOpa
HUKHUX OTJICJIOB MUIIEBAPUTEIBHOIO TpPaKTa. 3/1eCh OOHAPYXKEHBI MPE/ICTaBUTENIN
6onee 500 BunoB Oakrepuil. Ynucino aHadpoOHBIX MUKPOOPIaHU3MOB B 3TOM 00J1acTH
3I0POBOTO B3pociioro 4enoBeka Oosiee yeM B 100 pa3 mpeBbllIaeT TaKOBOE IO
COJIEP>KaHMIO adPOOHBIX OakTepuil. DHTEPOOAKTEPUHU, BKIIIOYAsl KUIIICUHbIE TTAJT0UKH,
CcTaDUIOKOKKH, TPUOBI U Jpyrue a’poObl, COCTABIAIOT HeMHoOrum Oosee 1-4% wu
paccMaTpuBaroTCs  Kak  Jgo0aBoyHas WM choydaiiHas — Mmukpogiopa. Ha
XKU3HEeoOecnedyeHne MUKpPO(IIOpbl KHILIEYHUKA YEJIOBEKA B CPETHEM PACXOAYETCS 10
10% nocTynuBIIEN ¢ TUIIENH SHEPTUH.

[IpencraButenn HOPMaATbHOWM MHUKPOMIOPH TPUCYTCTBYIOT B OpTraHU3ME
yelioBeka B BHUJIE (PUKCUPOBAHHBIX K OMPENEICHHBIM PELENTOpaM MUKPOKOJIOHHUIA,
3aKJIIOYEHHBIX B OuWoIUieHKYy. buormuieHka, Kak TmepyaTka, IMOKPHIBAET KOXY U
CJIM3UCTBIE OTKPBITBIX OKPYXKAIOILIEH CPee MOJIOCTEN 3[0POBOrO YEIOBEKA U COCTOUT
U3 HK30M0JIMCaXapuI0B Pa3InNYHOIO COCTaBa MUKPOOHOTO MPOUCXOMKACHUS, a TAaKKe
MyIIMHA,  [POAYIUPYEeMOro  OOKaJOBUIHBIMM  KJIeTKamMu  chou3ucThix. C
GyHKIMOHATILHOW TOYKU 3pEeHUsI OMOIIJIEHKA PEryJIupyeT B3aUMOOTHOIIECHUS MEXKITY
MaKpOOPTaHU3MOM U OKpyxkarouiei cpenou. [lonmagaronmii B OpraHu3M HMCXOTHBIN
MUIIEBOM CcyOCTpaT B pe3yJibTaTeé MHUKPOOHOUW TpaHcopmaliuu mpeBpaiaeTcs B
MPOMEKYTOUHBI JHOO KOHEYHBIM MNPOAYKT C TOW WM HHOM OMOJIOTMYECKOU
aKTUBHOCTBHIO.

Hopwmainbhast Mukpodiiopa v NpoiyKThl ee MeTaboIu3Ma:

1) y4acTByIOT B:

1.1. perynauuu ra3oBoro coctaBa KMIIEYHUKA U JPYTUX MMOJOCTENH OpraHu3Ma;

1.2. metabonu3mMe OENKOB, YIII€BOJOB, TUMHI0B U HYKJIEHHOBBIX KUCIIOT;

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

1.4. obOecnieueHHM  KOJOHM3AIMOHHOW  PE3UCTEHTHOCTH, TMPEIOTBpAIas
NPWKHUBJICHHE W Pa3MHOXKEHHUE B KUIIEYHUKE YY>KEPOJHBIX OPTaHU3MOB WA
3aceyieHne TeX WJIM WHBIX 00JacTel MUINEeBApUTEIHLHOTO TPAaKTa HECBOWCTBEHHBIMU
JUTSl HUX BUJIAaMU MUKPOOPTaHU3MOB);

1.5. peuMpKyasiuMyd CTEPOUIHBIX COCAMHEHHM M JPYrUX MaKpOMOJEKYII
(BKJTFOUAs JIEKAaPCTBEHHBIE MPENAPaThI);

1.6. neToKCUKalMK SK30T€HHBIX U SHAOTEHHBIX CyOCTPaTOB;

2) obnamaroT MOP(POKMHETUYECKUM  JIEUCTBHEM  (CTUMYJIUPYIOT  POCT
AMUTEIUAIIBHBIX KIIETOK, CKOPOCTh MX OOHOBJICHUS HAa CIU3UCTHIX, MEPUCTATBTHUKY,
BIIUSIIOT HA KOJIMYECTBO MOTPEOIIAEMON MUK U T.11.);
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3) BBINOJHAIOT WMMYHOTE€HHYIO (YCHUJIMBAIOT TYMOPAJIbHBIH M TKaHEBOM
UMMYHUTET, CTUMYJUPYIOT  (arommro3, MNPOAYKIHIO HUMMYHOTJIOOYJIMHOB,
VMHTEPJICMKUHOB, IUTOKUHOB);

4) cayxaT UCTOYHUKOM dHEpruu (00pa3oBaHUE KUPHBIX KUCIIOT);

5) mnpoAyUHMpPYIOT pa3zHOOOpa3Hble OMOJIOTUYECKH AKTUBHBIC COCAUHEHUS
(BUTAMUHBI, JIUTIOTIOIMCAXapUIbI, IETITHIOTJINKAHBI, AMUHBI, aHTHOUOTUKHA U JIPYTHE
COCIMHEHUS C aHTUMHUKPOOHOW aKTUBHOCTHIO, HeriporenTuabl, NO, HHIO0IbI).

Hopmanbhast Mukpodiaopa - UHAMKATOP (U3HOJOTUYECKOTO COCTOSHUS
MaKpoOpraHu3ma.

CoctaB MHUKPO(]IIOpHl B OWOIUICHKE MOXKET H3MEHATHCS O]l BIMSHHUEM, Kak
pPa3IMYHBIX CTPECCOBBIX AareHTOB, (PU3UOJIOTMUECKOTO COCTOSHUS — 4eJIOBEKa.
MenuuuHCKHEe U MEIUKAaMEHTO3HbIE BMEIIATENbCTBA, BKIKOYAsl MHCTPYMEHTAJIBHOE,
XUPYPrUYECKOE WA JICKAPCTBEHHOE BO3JIEMCTBUE, MOTYT U3MEHUTH IIE€JOCTHOCTD
UMEIOILIEHCsl OMOTUIEHKH, YTO BEJET K yTpaTe €€ OTAEIbHBIX (DYHKIIHMA.

Cpenn (hapMaKoJIOrHYeCKuX MpEnapaToB HauOoee BBIPAKCHHBIN
NOBPEXIAIMMNA 3(PPEKT Ha HOPMaATbHYI0 MUKPO(MIOpPY OKa3bIBAIOT aHTUOMOTHKH.
MHorue MMMYHOJIETIPECCAHThl B KOHIICHTPAIUSAX OJM3KUX K KIMHUYECKUM, TAKKE
MHTUOUPYIOT pOCT Oudumodakrepuii, JaKTOOAIMIUI, SHTEPOKOKKOB M KHILEYHBIX
najoueK. XuUMHUoOMNpenapaThl, KakK MPaBUIIO, TAKXKE BBI3BIBAIOT JIHUCOUOTUYECKHUE
n3MeHeHus. J{ucOMoTHYEeCKrEe MPOSIBICHUS BBIPAKAIOTCS B U3MEHEHUU a0COJIFOTHOU
YUCJICHHOCTH aHa’pOOHBIX M JPYTHMX MPOKAPUOTUYECKUX KIIETOK, MX BUIOBOTO U
IITAMMOBOTO COCTaBa, CIIEKTPa U KOJUYECTBA 00pa3yeMbIX MUKPOOHBIX META0OIUTOB.
Pa3paborano 0oibloe KOJUYECTBO TECTOB, MO3BOJISIONIUX OOBEKTHBHO CYIUTH O
COCTOSIHUUA HOPMAaJIbHON MUKPOGIOPHI U €€ HyHKIIMOHATBHOW aKTUBHOCTH, CTETICHU
MTOBPEKICHUS.

Hopwmainbhast Mukpodiiopa KuilleyHHKa UMeEeT OOJBIIOE 3HAUYCHHUE B YCBOCHHH
OMOJIOTMYECKU aKTUBHBIX BEIIECTB U UX BBIPAOOTKE.

B pesynbrare HapyumieHHs HOPMOOHMOIIEHO3a BO3HUKAET JIUCOAKTEPHO3.
JucOakTtepno3 KHILEYHUKA SBISETCA OAHUM U3 (AKTOPOB, CIOCOOCTBYIOUIUX
3aTSHKHOMY, PELUIMBUPYIOUIEMY TEUEHHUIO LIEJIOro psaa 3a00JeBaHMM (IMCIIEICHs,
aJJIepruu, 4YacThle MPOCTYAHBIE 3a00JI€BaHUs], TUITIOBUTAMUHO3 B).

YcTaHoBeHO yeThipe (OpMBI MMPOSIBJICHUS AUCOAKTEPUO03a, BRIPAXKAIOIIUECS

1) HapyIIeHHEeM UMMYHHOTO CTaTyca;

2) HapyllIeHUEM MUIIEBAPEHUS U YCBOSIEMOCTU MUIIU, OTCYTCTBUEM aIMETUTA U
CHUYKEHHEM CHUHTE3a BUTAMUHOB TpyIIibl B;

3) CHI)KEHUEM TOJIEPAHTHOCTH CIU3UCTOM KUIIIEYHUKA K JTEMCTBUIO TATOM€HHOU
MUKPO(DIIOPHI;

4) CHIDKEHHUEM JIETOKCUKAITMOHHON CITOCOOHOCTH MUKPOQIIOPHI.

Ha mpaktuke Bce 3Tu (hOpMBI, KaK MPaBUIIO, BCTPEUAIOTCS BMECTE, UTO SBIISICTCS
pe3yAbTaTOM IMO3IHETO 00pAllEHUs 32 MEAUIIMHCKON MOMOUIBIO.

VYcnexu, JOCTUTHYTbIE B 00JaCTM  MHUKPOOHMOJOTMYECKOTO  U3YYEHUS
MUKpPO(DIOpHl KHUIIEYHHKA YEJIOBEKa, MOCIYXWIM TPEAINOChUIKON K pa3paboTke
JTUETUYECKUX U JIeUeOHO-TPOPUIAKTUYECKUX KUCIOMOJIOYHBIX MTPOYKTOB HA OCHOBE
Lactobacillus, Bifidobacterium W  Streptococcus. 1 JITaBHBIM Ha3HA4Y€HHEM MAaCCOBOTO
yHOTPEOJIeHUs] KHUCIOMOJIOYHBIX MPOAYKTOB SIBJSUIOCH TIOJIABJIEHWE KHUIIEYHbIX
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THWIOCTHBIX  OakTepui,  JUKBHAALMS  JAUCOUOTHYECKUMX  HApyUIEHUH B
MUIIEBAPUTEIIBHOM TpPAaKTE 3a CYET BBEICHHUS B OpPraHW3M 4YeJIOBEKa OOJBIINX
KOJIMYECTB JKUBBIX aHTAarOHUCTUYECKUX MOJIOYHOKHCIIBIX OaKTePHUH.

JlucOakTepnos, B 3aBUCUMOCTH OT XapaKTepa U3MEHEHUsI COCTaBa MUKPO(DIIOPHI
TOJICTOTO KMILIEYHUKA, TOAPA3EIACTCA Ha 3 CTEIEHH.

JlucOakTepno3, Kak MpPaBHIO, COYETAETCA C JPYTUMU MaTOJOTMYECKUMH
CUHJpOMaMU, TOATOMY MEPOIPHUATHS IO KOPPEKIIUH HAPYIIEHHOTO MUKPOOHOIIEHO3a
OCYUIECTBJISIIOTCS ~ OJIHOBPEMEHHO C  JICYEHHMEM  OCHOBHOTO  3a00JIeBaHMS.
[TonoxutenbHble 3PPEKTHl MPU  TUCOAKTEPUO3E JOCTUTAIOTCS HCIOJIb30BAHUEM
NPOOMOTUYECKUX TMpenapaTroB WIM MNPOIYKTOB, O00JAJAIOMUX MPOOUOTHYECKUMU
CBOVCTBAMU.

[Io cBoemy neUCTBUIO MPOOMOTHYECKHE IMpenaparbl, MPUMEHSIEMbIE IPU
TucOaKkTepro3e, pa3AeiaioTCs Ha KIIACCHhI:

1. Knaccuyeckue mnpoOMOTHKM (M3 O0OJUraTHOM (JIOPHI  YEIOBEUECKOrO
OpraHu3Ma: KoJid-, 0upuayM-, 1aKkTOOAKTEPUH. ).

2. CaMOPTMMUHHUPYIOIMIAECS aHTAarOHUCTHI (M3 MTaMMOB, HE XapaKTePHBIX JIJIS
opra"usma: 0aKTUCYOTHII, OMOCTIOPHUH, CITIOPOOAKT).

3. KomOuuupoBanHble MpoOHOTUKH (OMdUIOHT, OM(HUKOI, aIuIoi, JHHEKC,
OMO0AKTOH, KAMAIU).

4. UmMoOMIM3UpOBaHHBIE Ha COpOEHTE uBble OakTepun (OMpuIyMOaKTEpHUH-
dbopte).

5. KomOuHupoBaHHbIE ¢ TU301IUMOM (Ondrm3).

6. Ilpemapatsl - MPOIYKTHI MeTa0OJIM3Ma HOPMAIbHOW MHUKPOQIIOPHI (XUIaK-
dbopte).

7. PexoMmOuHanTHBIC - cyOanuH (Oaktepun Subtilis, KOHTpONIHUPYIOITUE CUHTE3
o2-unrepdepona).

Hau6onee s3ppextuBHBIM cpeACTBOM NPODUIAKTHKY U JIE€UCHHs TUCOAKTEpH03a
SBJISIIOTCS TIpenapaThl OuuaymMmoaKTeprHa.

Xopomuit 3QPexT nepBUYHON W BTOPUYHOW MPOPUIAKTUKH AUCOAKTEPHO3a
JIOCTUTAETCS  WCIOJb30BAHUEM OTEYECTBEHHBIX KHCIIOMOJIOYHBIX  MPOIYKTOB,
oromoposkeHHoro. /[Ba crakana kedupa B ACHb WU OJHA TOPIUST OMOMOPOKEHHOTO
00eCIeYnBaOT OPraHu3M TMOJIE3HOWM MHUKPOQIIOPOH, CYTOUYHOH MOTPEOHOCTHIO
KaJblUsS, BUTAMHUHOB W AaMHHOKHCJIOT, HEOOXOMUMBIX I TMPEIyHperKICHUS
OCTEOIOpOo3a.

O} peKkTUBHOCTh  HUCIOJB30BAaHUS  OMOMOPOXKEHOTO B  MPO(PUIAKTUKE
nucOakTepro3a y JeTred Obula MccienoBaHa Ha 0a3e OOJKETHBIX JIOMIKOJbHBIX
yupexaeHuil r. Omcka. MccinenoBanue npoBOAMIIOCh B TPU ATama: MEpBBIA dTan -
OLICHKa 3/I0POBbSl JIeTE€H IMepej] MPOBEACHHEM OHKCIIEPUMEHTAa; BTOpPOM JTam —
AKCIEPUMEHTANIbHBINA, BKIIOYAJI BbIJadyy OHMOMOpPOXKEHHOro (6 Hemelb) C
MOCJIEYIOUIMM HaOJIIOJCHUEM 32 COCTOSHMEM 3JI0pOBbsl J€Te M HacTpoeHus — 3
MecAlla; TPEeTUH dTall — OKCIEPUMEHTAJbHBIN, BKIIOYad MOBTOPHYIO BbIIAUy
OnomopoxkeHHOro (6 Heaenp) ¢ MOCIAEAYIOIIMM HAOMIOJACHUEM 3a COCTOSTHUEM
3JI0pPOBbsI IETEW U HACTPOEHHUS — 3 MecsIa.

B wuccimemoBanne ObLIO BKIIOUEHO 179 pgeTel, MOCEMIABIIMX JIOIIKOJIHHBIC
OpraHu3alyu, U3 HUX 92 pedeHKa COCTaBIUIIA «OCHOBHYIO» TPYIIY (JI€TH MOTy4aBIINe
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C pallMOHOM NUTaHUsI OUOMOPOKEHHOE), 87 — KKOHTPOJIbHYIO» TPYIITY (I€TH KOTOPhIE
MUTAIMCh IO OOBIYHOMY MeHI0). {1 oOecreueHus: JOCTOBEPHOCTH HUCCIEIOBAHUS
MUHUMAaJbHAsg YUCJICHHOCTh JAETed JOJKHA Oblla COCTAaBIATH HE MeHee 37 4ell.
['pynmel He paznuyanuck mo Bospacty (p>0,05).

JUIsl TMHAMUYECKOTro HAOJIIOIEHHS 3a COCTOSIHUEM 370pPOBbS JETEH Ha MEPUOA
AKCIEPUMEHTA OB BBEJICHBI: «KAPThl MEIUIIMHCKOTO HAOIOICHUS», COCTOSIBIIINE U3
[IaCIIOPTHOM W CIIEHUAIbHOM dYacTed. B crnennanbHyr0 4YacTh BKIIIOYAIAChH
uH(popMaIus Mo KIMHUYECKUM MPOSBICHUAM 3a00JIEBAaHUM M HAIMYHUIO Kallod Ha
310pOBbE (KOXKHBIE MOKPOBBI, XapakTep CTyjla U €ro KpaTHOCTh, APYTUE KaIOOBbI);
«pOIUTENIbCKME HMHPOPMALIMOHHBIE KapThl», BKIIOYArOmias HWHPOPMALUIO OT
poauteneit o Qakrax MOMyYeHUs PEOCHKOM CIEIHAIU3UPOBAHHON MEIUIIMHCKON
MOMOIIM ¥ aHTUOMOTUKOTEPANHNH, a TAKKE O HAIMYMU Y JIETeH kaJlo0 Ha COCTOSIHUE
3JI0POBbsI - KaAJIOOBI CO CTOPOHBI KETYJIOYHO — KUIIEYHOTO TPaKTa, ajuIeprUuecKue
KOKHBIE MPOSIBJICHUS, kKajJ00bl CO CTOPOHBI OPTraHOB JIBIXaHUS, MPOUYUE; «OMPOCHUK
POAUTEINECHY, BKIFOYABIINNA BOITPOCHI O HACIEACTBEHHBIX 3a00JICBAHUSX, ICUXUYECKOM
1 (PU3UYECKOM Pa3BUTHHU peOCHKA C MOMEHTA POXKICHHUSI, SMOIIMOHATIEHOM COCTOSIHUH.

B xone uccienoBanus y AeTel TPOEKPATHO OTOMpaica HAa 0aKTEPHUOIOTHYECKOE
UCCJEeI0OBaHNUE Kal (0 MEepBOro Kypca ImpHema, Mocje HEro u mociie BTOPoro Kypca
npuemMa), ONpeAeISUINCh  JIaKToOakTepuu;  OudumodakTepuu;  SHTEPOKOKKH;
kioctpuauy; E. coli Tunuunsie, E. coli nakro3oneratusHele, E. coli remonutuueckue;
JIp. YCIIOBHONIATOTEHHBIE SHTEPOOAKTEPUH; CTADUIOKOKK 30JI0TUCTBIN; CTAUIOKOKK
canpoUTHBIN, HSNHAEPMAIbHBIN; ApoxokenogoOHeie rpubsl  poma Candida;
HepepMmeHTupyronme  OakTepuu; — MaroreHHble  Oakrepuu.  McciaemoBaHus
BBITIOJIHSTUCH B AKKPETUTOBAHHOM UCIIBITATEIbHOM JJA0OPATOPHOM IIEHTpE (aTTecTaT
akkpeautanuu NePOCC RU 0001.510193).

[To nanHBIM TA6OPATOPHOTO KOHTPOJIS B HAYAJIE IKCIIEPUMEHTA BCE JIETH (BHYTPH
OCHOBHOM M KOHTPOJBHOU IpyIii) ObUTM pa30MThI HA JBE TPYIIIBI — JE€TH CO 310POBOM
MUKPOQIIOPON U ACTH C MPOSIBICHUAMH AUCOAKTEpHO3a, NMPU 3TOM BTOpas rpyIna
noApazaensiack Ha TpU MNOATpymnbl (B COOTBETCTBUM C  Kjaccuukarueit
nucbaktepuosa o U.b. Kysaesoit u K.C.Jlanono, 1991 ron) — nucbakrepros nepBoi
CTENeHM (JaHHas TpyNIa XapakTepu3oBajgach CHIDKEHHMEM Ha 1 — 2 mopsiaka
KoJM4ecTBa OMPUA0- U JAKTOOAKTEPUH, KUILIEYHOW MaNOYKHK); TUCOAKTEPUO3 BTOPOH
creneHu (Ha (oHE CHWXKEHHS cojaepkaHus Oudumo- u jgakrodaktepuit Ha 1 — 2
nopsizika ¥ 0oJiee, BBIABISUIOCH YBEIUYCHHE KOJIMYECTBA YCIOBHO-TIATOTEHHBIX
cTaUIOKOKKOB, YCIOBHO-TIATOTEHHAsi (uiopa MMeNla TeMOJIMTHYECKHE CBOWCTBA);
TUCOAKTEPHO3 TPEThell CTeneHu (XapaKTepus3yeTcs 3HAYUTEIHHBIM YMEHBIIICHHEM
KOJIM4ecTBa aHa3poOoB (0uduI0- 1 TakToOaKTEpUil ) ¥ yBenudeHuem a’pooos (106-7
KOE/min u Boite.), Hanuune rpudos pona Candida, craduiiokokkoB.

Pe3ynbTaThl HccienoBaHus - Iepe NpOBEICHUEM dKCIEpUMEHTA (TIEPBbIN ATl
UCCIICIOBAHUSI) CTAaTUCTHUYECKUX PA3IM4YUMil B YacTOTE€ M CTENEHW MPOSBICHUS
nrcOaKkTepro3a B OCHOBHOM M KOHTPOJIbHOU rpynmnax He Obuio (p=0,375). SABnenus
nucOaKkTepruo3a pa3HOM CTEMEHUW BBIPAKEHHOCTH oTMevanucs y 77,2-80,9%
oOcnefoBaHHBIX JeTel. TpeThsi cTeneHb aucOakTepuoza oTmevanach B 2,1%
OCMOTPEHHBIX, BTOpas crenenb —y 35,2% nereit, nepsas —y 30,1%.
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Ha BTOpOoM »3Tame Hay4yHO-IIPaKTUYECKON (HCClIeIOBATENbCKON) paboThI
(3KCnEpeMEHTAIBHOM) - y JE€Ted OCHOBHOM TIpynmbl YacTOTa OTKJIOHEHHUWA OT
HOpMAaJIbHBIX 3HaUEHUI OMpua00aKTepUii, TAMUYHON KUIIICUHOHN MaT0YKH, KUIIEYHOM
NAJOYKU C TEMOJUTUYHECKUMHU CBOMCTBAMH, 30JOTHUCTOrO CTaPHIOKOKKA, TPHUOOB
Candida u HedepMmeHTHpYIOIIMX OAaKTEpUN CYHIECTBEHHO CHHU3WIACH;, IOKa3aTelu
MMEJU CTaTUCTUYECKH 3HAUMMBIE PA3JINYMsl MO CPABHEHUIO C KOHTPOJIBHOW IPYIION
(p=0,000...). YuenbHblli Bec AETEH C MPOSBICHUSMU AUCOAKTEpHUO3a 3HAYUMO HE
WU3MEHUJICA, HO MPU 3TOM CYIIECTBEHHO COKPATHUIIOCh KOJIMYECTBO JETEM CO BTOPOM
CTENIEHBIO AMCOAKTEPHO3a U COOTBETCTBEHHO YBEIUYUIIOCH KOJUYECTBO JAETEH C
MIEPBOM CTETIEHBIO.

[Tocne mpoBeneHHs] TPETHErO 3Tama WCCICAOBAHUS YNEIbHBIA BEC NETEH C
NpPOSIBICHUSIMHU JTMCOAKTEpHO3a B OCHOBHOM rpymme cocTtaBisl 36,3%, npu 3ToM
IPOSIBJICHUI TpeThel CTENEeHH CPeu AETel «OCHOBHOW» IpyMIbl HE HAOMIOAAIOCh,
PacIpoCTPaHEHHOCTh BTOPOM CTeNneHu cokpatuiiach 10 9,1% (puc.l). PesynabTaThl 1o
KOHTPOJIbHOM TpyNIe CTAaTUCTUYECKH 3HAYMMBIX pPa3IMYMil C TEpPBBIM ATArloM
HCCJIEIOBAHUN HE BEISIBUIIN.

AHanu3 JMHaMHKU TIOCEIIA€MOCTH JOIIKOJBHOM OpraHu3aluh IOCHe
peanu3anuMyd BTOPOTO M TPETHEro JTama HCCIAEAOBaHUS CBUAETEIBCTBOBAIL O
CTATUCTUYECKU 3HAYMMOM MEHBIIEM KOJMYECTBE MPOIYCKOB CPEIU I€Te OCHOBHOU
TPYMIIbI, COCTaBUBIIEM — 2,3 JTHS B MECSLI, 10 KOHTPOJILHOM rpynne — 4,8.

K d4ucily NOJIOKHUTENBHBIX PE3YJIBTATOB 3KCIEPUMEHTA CJIEAYET OTHECTH
CYUIECTBEHHOE COKpallleHue XKajlod Ha aUIepruuyeckue peakluu, JIEpPMAaTUTHI,
HapyLICHUs EATEIbHOCTH KEIyJA0YHO-KUIIEYHOTIO TpakTa y aereld. Takxke Bce 0e3
VCKIIFOUYEHHS POJUTENIA OTMETHUJIM YIIYUIIEHHE ICUXO-3MOLMOHAIBHOIO COCTOSHHUS
JeTeN B JHU, KOTJA JAETSIM BbIIaBAJIOCh MOPOKEHHOE.

[lo pesynbraram BBIMIOJHEHHON pPa0OTHI OBUIO CHENaHO 3akKioueHue 00
(¢ ()EKTUBHOCTH BKJIIOYEHUS B OCHOBHOM palMOH MNUTaHUsA pedeHKa MNpPOAYKTOB
MPOOMOTHYECKOTO JEUCTBUS B (hOPME KYypCOBOIO Ha3HAUYEHHsI B KAYECTBE BTOPOIO
3aBTpaKa WK nojaHuka. [1o uroram nepBoro u BTOporo Kypca (mpoAoKUTEIbHOCTh
KQKJI0TO UKJIa 6 He/elb) mpueMa OMOMOPOKEHHOT0 Y IETe 0TMEUanoCh CHHKEHUE
BBIPAKEHHOCTHU JUCOAKTEPHO3a, COKpAIIEHUE KOJIMYECTBA JAETe ¢ JUCOAKTEPHUO30M,
COKpallleHHE >KaJio0 Ha JOUCOYHKIUMU KHUIIEUHHKA, aJUIEPrUYEeCKUe peakiuu u
JNE€PMaTUTBl, TAKXKE OTMEYAJIOCh YIYYIIEHHE MCHUXO0-3MOLUOHAIBHOTO COCTOSHHS
JeTed, MOBBIIANACH IOCEMAEMOCTh  JETbMHM  JIOUIKOJBHOW  OpraHu3alyH.
Ynorpebienue OMOMOPOKEHHOTO HE MPHUBEIO K POCTY OOpaIiaeMocTH JAeTed 3a
MEJUITMHCKONW TIOMOIIBI0 C CHMIITTOMATHUKON 3a00JIEBaHM BEPXHUX JbIXaTEIbHBIX
nyTed B TEpUOJ  TOBBIIIEHHOM 3a00JIeBA€MOCTH TPUIIOM M OCTPBIMHU
pecniupaTOpHbIMU MHGEKIUIMU. JIaHHBIX, CBUACTEIBCTBYIOIIUX 00 YXYIIICHUU
3JI0POBbsI PECIIOHAEHTOB, HE BBISBIICHO.

Takum o0Opa3zoM, MOITyYEHHBIE BBIBOJBI, MO3BOJISIOT PEKOMEHIOBATh C ILIEJIBIO
npoQUIaKTUKKA JucOaKTepruo3a W €ro TMpOSIBICHUM Yy JeTed, BKIIOYEHUE
OMOMOPOKEHOTO B OCHOBHOW PAIllMOH MUTAHUS I€TEH.

Cnucok 0ononnumenvbHoOl 1umepamypvl no meme:
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MUKpo(opa KHIlIeYHUKAa W e€ Koppekuus npooduotukamu // IlpuoputeTHbie U
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WHHOBAIlMOHHBIE TEXHOJIOTMM B KUBOTHOBOJCTBE — OCHOBAa MOJEPHHU3ALUU
arpoNpPOMBIIIIEHHOTO KoMmIuiekca Poccum: COOpHUK HaydHBIX CTaTedl 110
MaTepuaiaM MEXIYHAPOJIHOW HAYIHO-TIPAKTHUYECKOW KOH(MEPEHIIMH HAYIHBIX
COTpyIHHKOB M mnpenogasarened (r. CrasBpomonb, 16 npekadbps 2016 r.). —
Craspomnoub. — 2016. — C. 17-25.
2. benemep C.B., T'acunuuna T.B. PanuonanbHO€ NUTaHWE M COCTaB KHUIIIECYHOU
mukpodopsl // Borpocs! aerckoit aueronoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.
3. benbmep C.B., Mankou A.B. Kumeynass Mukpodiopa u 3HaueHUe TpeOUOTUKOB
1t ee pyHkimonupoBanus // Jlewamumii Bpau. — 2006. - Ne 4. — C.60-65.
4. T'ypuna O.I1., biunoB A.E., BapmamoBa O.H. u ap. Yacrto Oosneromue aeTu:
WMMYHOIMarnoctuka u peadbunuranus // [lenuatp. - 2011. — T.IL. - Ne2. — C.45-52.
5. Kopoteko I'. @. ®usnonorus cucreMsl nuieBapenus: Monorpadus. Kpacnonap,
2009. - 608 c.
6. Yrone A. M. u ap. Teopus anekBaTHOro nutanus u Tpodoisorus. — M. - 1991. —
247 c.
7. XaBkun A.W., baat C.®. MukpoOMOIeHO3 KHILIEYHUKa U uMMyHuTeT // Poc.
BECTHHUK IEpUHATON. U nieauar. - 2011. - Nel. — C. 66-72.
8. lllrenckas O. A., AptioxoBa C. U. Ponb BA/I0B B BOcCTaHOBIEHUU MHUKPOQIOPHI
KKT npu antubuoruxkorepanuu // OMI'TY. - 2012. - Ne5. — 4 c.
4.2.3. Tema Ne 3 «OcHOBHBIE KOMIIOHEHTBI UL
Heanb: ObGecnieunth HamuyMe HEOOXOIWMBIX B IOBCEIHEBHOW JKU3HM 3HAHUU O
MUIIEBONW U OMOJIOTHUYECKOM IIEHHOCTH IIPOIYKTOB, OJIF0]1, MEHIO.
KoHTpoJibHBIE BONIPOCHI:
1. Yto moHMMAETCs MO/ MUIIEBOM IEHHOCTHIO MPOYKTA?
2. Yewm onpenensieTcs yCBOSIEMOCTh MUIIEBBIX BELIECTB?
3. Uro nmonumaetcs o1 6uosornueckon 3(hPEeKTUBHOCTHIO MPOTYKTOB?
4. Poap BUTaMHUHOB Ha TIPOIECCHl pOCTa W Pa3BUTUA peOEHKA, HMCTOUYHUKHU
BUTAMHHOB.
5. Poib MUKpPO- M MakpOdJEMEHTOB Ha MPOIECCHl POCTa M Pa3BUTHUSA PeOCHKA,
HMCTOYHUKH MUKPO- U MAKPOIJIEMEHTOB.
6. Uto moHMMaeTCs 1o MUIIEBOM T00aBKOM, U JIJI KaKUX IeJel UX UCIOIb3YIOT
B U3TOTOBJICHUH MUIIEBBIX MPOTYKTOB?

CnpaBouHble MaTEPUAJIBI 110 TEMe:

Pacnipenenenre KOMIOHEHTOB THUIM YEJIOBEKAa HA OCHOBHBIE M HE OCHOBHBIC
(BcrmomMoraTenbHbI€) JOCTAaTOYHO YCIOBHO. J[7si pocta M pasBUTHS HEOOXOIMMO
MOCTYIIJICHUE OPraHMYECKUX U HEOPTaHWYECKUX BEIIECTB, KOTOPHIC B PE3yJIbTATE
paciierieHuss W OWOCHMHTE3a TMPEBpalaloTcs B OHOJOTHYECKHE CYyOCTpAThI,
oOecrieuynBaIIMe HEOOXOMUMBIH OaJaHC »dSHEPreTUYECKOr0 U IUIACTUYECKOTO
matepuaiga. B pesyiaprare oOecmeumBaeTCs  yCIOBUS  HEOOXOIWMMBIE IS
TapMOHMYHOTO POCTAa W PAa3BUTUS PACTYIIETO OpraHU3Ma, OOHOBICHHS KIETOK,
OpPraHOB M TKaHEH, a TaK)Ke HAKOIUICHWE SHEPTUH, HEOOXOAUMOU IS BBHIMOTHEHUS
KU3HEHHO HEOOXOIMMBIX (QYHKITUI OpraHu3Ma.

[TumeBsle cyOCTpaThl, OOECIEUMBAIOIINE OPTraHU3M JHEPIeTUYECKUM W
IUTACTUYECKUM MaTepHalioM, MOTYT PAacCMaTpPUBAThCS KaK OCHOBHBIE KOMITOHEHTHI
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nuiy. [IpumMeHuTenbHO K YEIOBEKY, K TAaKOBBIM MOYKHO OTHECTH BO.Y,
HEOPTaHWYECKUE COJIH, OCJIKH, YTIICBOIbI, )KUPHI U BUTAMUHBI.

[luiieBasi LIEHHOCTh MPOJYKTA - TMOHSITHE, OTPaXXalolllee MOJHOTY MOJIE3HBIX
CBOMCTB IPOyKTa, BKJIIOYAs CTENIEHb 00ecreueHusT (GPU3NOTOTHIECKUX TIOTPEOHOCTEN
YyeJoBeKa B MUIIEBBIX BELIECTBaX U dHepruu. lluieBas 1IeHHOCTh XapaKTepUu3yeTcs,
MPEXKIC BCETO, XMMHUYECKUM COCTAaBOM TPOAYKTa, C Yy4E€TOM MOTPEOJICHHS €ro B
OOIIETPUHATHIX KOJIMYECTBAX, U IHEPTETUICCKOMN IICHHOCTHIO.

Kpureprem oLieHKH KauecTBa MUIEBOM LIEHHOCTH ABJsieTcsa cogepkanue B 100 r
CheI0OHOM YacTH MPOAYKTa OEJIKOB, )KUPOB, YTIEBOAOB (B I'), HEKOTOPHIX BUTAMUHOB,
MaKpo- ¥ MHUKPODJIEMEHTOB (B MT), SHEpreTuueckas IeHHOCTh (B KKal Wiu KJ[x),
JOTIOJTHUTENbHBIC TIOKa3aTeNu. B cBs3U ¢ ueM UMEHHO 3Ta HH(pOpMalIUsi HAHOCUTCS Ha
ATUKETKE (MAPKHUPOBOYHOM SIPJIBIKE) BCEX PEAIU3YEMbIX B TOPTOBOM CETH MPOIYKTOB.

[IuieBbie BellleCTBA YCBAMBAIOTCS OPraHU3MOM HEOJMHAKOBO. Ha ycBosieMOCTh
KOMIIOHEHTOB THUIIM BIUSIET uUX ¢GopMa CBSI3M B MPOAYKTE, HaJU4YUE TMHUILEBBIX
BOJIOKOH, CTIIOCO0 KyJIMHApHOK 00pabOTKH, HAIMYHE COCAUHEHHUH, CIIOCOOCTBYIOIIHUX
Jy4dilled  YCBOSIEMOCTH, TPUCYTCTBUE€ WJIM OTCYTCTBHE psiia BUTAMHUHOB,
(GyHKIIMOHATBLHOE COCTOSIHME OpraHu3Ma, Hanuuue 3abosneBanuil. [losTroMy cremyet
pa3inyaTh MOHATUS «ITUILEBAsl IEHHOCTHY» MPOAYKTOB MUTAHUS U «peaibHas MUIIeBast
LEHHOCThY». [[pUUnHbBI HEOIMHAKOBOW YCBOSIEMOCTH PA3JIMUHBL. Y CBOSIEMOCTh O€JiKa,
HarpuMep, MoxkeT konedaTses ot 70 10 96 %, Makpol’IeMEHTOB, TakKUX Kak docdop,
KaubIui, Marauii — ot 20 10 90%, G0IBIITMHCTBAa MUKPOAJIEMEHTOB (KeJe30, IIMHK U
T.10.) — OT 1 10 30 %. Takxe B LIMpOKUX Mpeenax BApbUPyETCsS YCBOSIEMOCTb KUPOB,
YTJIEBOJIOB U BUTAMHUHOB.

bonee yacTHBIMM TOKAa3aTENsIMHM, XapaKTEPU3YIOIIMMH MHIIEBYI0 LIEHHOCTb
MIPOJIYKTOB, SIBJISIOTCS OMOJIOTHYECKAs, DHEPreTUYeCcKas 1EHHOCTh U OUOJIOTHYecKas
3 PEKTUBHOCTS.

buonorndeckoi 1eHHOCTHIO HA3bIBAIOT MOKA3aTeNlh KaueCcTBa MUIIEBOrO Oelika,
OTPaXKAIOIIUN CTEMEHb COOTBETCTBHUS €r0 aMUHOKHUCIIOTHOTO COCTaBa MOTPEOHOCTAM
OpraHrM3Ma B aMUHOKHCJIOTax JJisl CUHTEe3a OeJika.

[Tox sHEpreTMUEecKOi IEHHOCThIO TOHMMAIOT KOJMYECTBO SHEPruu (KKai, kKJ[x),
BBICBOOOKIa€MON B OpraHU3Me W3 MUIIEBLIX BEIIECTB MPOAYKTOB JJIsI 0OSCIICUEHUSI
ero ¢uznonornueckux QyHkuui. Ilpu cropanuu B atMmocdepe kuciopoga 1 r
YTJIEBOJIOB BbIesieTcs B cpeaHeM 4,3 kkai, 1 1 xupoB — 9,45 kkan, 1 r 6enkoB —
5,65 kkan. Ho NOCKONIBKY MNHIIEBbIE BEIIECTBA YCBAWBAIOTCS OPraHU3MOM HE
MTOJTHOCTBIO, TO MPHHATO, YTO 1 T OSIKOB MUK naet 4 kkai, 1 T KupoB — 9 kkai, a
yraeBogoB — 4 kkai. Takum oOpa3oM, 3Has XUMHYECKHH COCTaB TMHIIH, JIETKO
MOACYUTATh, CKOJIBKO SHEPTreTUYECKOr0 MaTepurasa MoIy4yaeT YeIOBeK.

buonornyeckas 3pPpeKTUBHOCTD - TOKA3aTeNh KaueCTBA JKUPOBBIX KOMITIOHEHTOB
MUIIEBBIX MPOIYKTOB, OTPAXKAIOIIUKA COACpP)KAaHHE B HHUX MOJMHEHACHIIEHHBIX
JKUPHBIX KHUCJIOT. buonoruueckyro 3¢Q¢GeKTUBHOCTh KUPOBBIX KOMIIOHEHTOB MHIIH
OIICHUBAIOT MO KO3 dulreHTy ononornyeckout apdpexkruBHOCTH. ET0o pacuer ocHOBaH
Ha OMNpPEIECICHUNA KOJMYECTBA BCEX MKUPHBIX KHUCIOT, BXOASIIMX B COCTAB KHUpA.
[lony4yeHHbIE JaHHBIE COMTOCTABIIAIOT C TUIIOTETUYECKUM, «UI€ATTbHBIMY KUPOM.
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be3onmacHOCTh  MMILEBBIX  MPOAYKTOB —  OTCYTCTBHE  TOKCHYECKOTO,
KaHIIEPOT€HHOT0, MyTareHHOT'O WJIM MHOTO HEOJIArompHUsITHOTO JEHCTBUS MPOTYKTOB
Ha OpraHu3M YeJIOBeKa MpH YIOTPEOJICHUHU UX B OOIIETIPUHSITHIX KOJINYECTBAX.

OTnenpHble XUMUUYECKUE COCIMHEHUS, BXOJAIINE B COCTAaB IMHIIM, HA3bIBAIOT
HyTpUEHTaMHU (MaKpO- U MUKPOHYTpPUEHTHI). K MakpoOHyTpHeHTaM OTHOCST yTJI€BO/IbI,
JUMUJBI, OCJIKUM, HEKOTOpPhle MUHEpaJbHbIE BEIIECTBA, & K MUKPOHYTPUEHTAM —
BUTAMUHBI W PSAJl MUHEpAJIbHBIX COCIUWHEHMI. B cocTaB MOUIM BXOIAT TaKXe
HEaJTMMEHTapHbIE KOMIOHEHTHI, KOTOPbIE HE SIBISIOTCS MUCTOYHMKAMU DHEPTUU IS
OpraHu3Ma W HE HCHOJIB3YIOTCS B KayeCTBE CTPOUTEIHLHOTO MaTepuayia. JTO Tak
Ha3blBaeMble OajUIaCTHBIE COCAMHEHUS — ILEeJUIoNIo3a (KJIeTyaTka), JUTHUH,
MEKTUHOBBIE BEIECTBA.

N3 92 BcTpewaromuxcsi B MpUPOJIe XUMUYECKHUX JIEMEHTOB 81 0OHapyKHUBaeTCs
B OpraHU3ME YEJIOBEKA. 22 OCHOBHBIX COCTABISIOT 4-5% OT cpeHEero Beca 4eloBeKa.
12 xummueckux smementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) Ha3biBaiotT
CTPYKTYPHBIMHM, IIOCKOJIBKY OHHM COCTaBJSIFOT 99%  smeMeHTHOro cocrasa
YEeJI0BEYECKOT0 OpraHu3Ma M BXOJIAT B COCTaB KJIETOK U TKaHE# opranusma. Mx taxxe
Ha3bIBAIOT MakpossiemeHTamu. [loTpeOHOCcTh B Hux cocrtaBiseT ot 10 mr mo
HECKOJIbKUX IPaMMOB B JiIeHb. MukposiaemenTami (17 scceHIMaabHbIX, T.€. KU3HEHHO
HeoOxoguMbix - Fe, J, Cu, Zn, Co, Cr, Mo, N1, V, Se, Mn, As, F, Si, Li, B, Br)
HA3bIBAIOT JJIEMEHTHI, MPUCYTCTBYIOIIME B OPraHU3ME YEJIOBEKa B OYEHb MAaJIbIX
CJIeIOBBIX KoiudecTBaxX. [I0TpeOHOCTh B HUX OT HECKOJILKUX MHKPOTPaAMMOB JIO MT.
DcceHIMaNbHbIE AJEMEHTBhl BXOJST B COCTaB PA3IMYHBIX (DEPMEHTOB, TOPMOHOB,
BUTAMHHOB, COCTaBJIAIOT HEOOXOAMMYIO B (DYHKIIMOHAJIHLHOM OTHOIIEHWU 4YacTh
PA3JIMYHBIX KJIETOUYHBIX CTPYKTYP.

bone3nu, cBA3aHHBIE C HAPYIICHUEM MHUHEPAIBHOIO COCTaBa, HOCST HA3BaHHE
MUKpPOAJIEMEHTO3bl. OHU BO3HUKAIOT JHMOO TPU HEJOCTATOYHOM IMOCTYIUICHUU
ACCEHIMATBHBIX MHUKPOIJIEMEHTOB /UM M30BITOYHOM TMOCTYIUICHUU B OPTaHU3M
TOKCUYECKUX MHUKPOIJIEMEHTOB. MeEXIy »JJIEeMEHTaMHu CYIIECTBYET MHOXKECTBO
CUHEPIrUYECKUEe U AHTarOHHUCTUYECKUE CBS3U. MUKPOAJIEMEHTHI BIUSIOT HAa POCT U
pa3BUTHE YEJIOBEKA, HAa TPOIIECChl JbIXaHMS, KPOBETBOPECHUS, HWMMYHOTCHE3a,
MOBEJICHUECKUE peakiuu, Ha MOPGOGYHKIIMOHAIBHYIO EATEIbHOCTh M JIPyTHE
(GyHKIIUU BCEX OPTaHOB M TKAHEH.

brnarogapst BoaHO-coJieBOMYy OOMEHY B OpraHu3Me TMOJJICPKUBAIOTCS Ha
OTHOCUTEIHHO CTAaOUIILHOM YPOBHE OCMOTHYECKOE MaBJICHHE, OCYIICCTBIISIFOTCS
busnonornyeckre PyHKITUU 1 OUOXUMUYECKUE PEAKITUU.

JI71st XOpOIIIero cCaMOYyBCTBUSI YEJIOBEKY HEOOXOIMMO €XKEITHEBHO YIOTPEOIISTh
TaKoe KOJIMYECTBO IMHIIK, KOTOpoe OBl B Tpollecce MeTaboiau3ma JaBajio eMy
HEO0OXOMMOE KOJMYECTBO DHEPIHH, MOKPHIBAIOIIEE SHEPTOTPATH HA BBITIOJHSICMYIO
JBUTATEIBHYIO AaKTUBHOCTh B TEUEHWE [HSA, OCHOBHOM OOMEH (9Heprus,
obOecnieunBaroniasi paboTy OpraHoB U CUCTEM OpraHU3Ma, HaXOJAIIETrocs B MOKOE) U
cnenupUYeck JMHAMHUYECKOe JEHCTBUE TMUIIU - DHEPrusi, KOTOPYI pacxoayer
OpraHu3M Ha MepeBapuBaHue nuiu (Tadmu.l).

Taoauna 1. IlpuMepHbIe 3HAYEHUS CYTOYHOM MOTPEOHOCTH B IHEPTUH
(kKaJ/CyTKH)
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ClcHoBHOR MToroeoe aHayeHue
obmen (an/w OcHoBHOR CYT O4HOI noTpelHocTK
BO3pAcT maccel Tena) | obmed (kkan) | COOM (kkan) | OA (kkan) B 3Hepriu (kkan)
i} M M i} M A M il M i}

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

UenoBek MoyyaeT dHEPruto, ynoTpeoss MUILy, COAECPKAILYIO YTIEBOIbI, KUPbI
u Oenku. lloTeHnuanbHasi SHEpPrus, 3aKIIOYEHHAs B XHUMHYECKUX CBA3AX ITHX
COEIMHEHHUM, BEICBOOOKIAETCS B pe3yabTaTe aHadPOOHOro (0€3 yJacTHsi KUCIoOpOo/ia)
WJIU a3pOOHOTO (C y4acTUEM KUCIOpoja) oOOMEeHa.

Jns u3MepeHusi DHEPruM, 3aKIOUYEHHOW B TOM WM HMHOM TMPOIYKTE,
UCIIOJIB3YETCsl CreMaibHasl €AMHUIA U3MEPEeHUS dHepruu (kainopus). OgHa Kagopus
— D3TO TaKo€ KOJMYECTBO HHEPruu, KOTOpoe Tpedyercs, 4YTOObl MOBBICHTH
temneparypy 1 r Boasl Ha 1°C. B MexayHapoaHON CUCTEME €AUMHUIL I 3TUX LETeH
UCIIOJB3YIOT APYTYI0 €AUHUILY, KOTOpash Ha3bIlBaeTcs JxKOyJdb. OIHA KUJIOKAIOpHUs
(1000 kai) coorBercTByeT 4,19 kunomxkoynen (kx). Ilpu okucnenuu 1 r yriieBoaoB
Boigensiercs 4,1 kkan (17,17 xJIx), 1 T xupa — 9,3 kkain (38,96 kJIx), 1 r 6enka —
4,1 xxan (17,17 xJIx).

PexoMeHnyemas muieBas LIEHHOCTh MEHIO Uil JIET€M IIKOJIBLHOTO BO3pacTta
NpUBEICHBI B Ta0. 2,3. 3HaueHusl, IpUBEACHHBIC B TaOJUIIE, MTOTYYEHbl PAaCUETHBIM
MyTEM, OTTAIKUBASICh OT CJICAYIOIIMX YYETHBIX JAHHBIX — KaJOPUUHOCTh CYTOYHOTO
panroHa — 2350 KkaJ1, IpOLIEHTHOE paclpeeIeHUe KaTIOPUITHOCTH 10 TPUEMaM MHUILIU
Ha 3aBTpak 20-25%, BTOpoii 3aBTpak — 5%, 06ex — 30-35 %, monauuk 10-15%, yxun
20-25%, BTOpOI1 y3KUH — 5%.

Tabaunua 2. PekoMeHnayemMasi nuieBasi HEHHOCTh CYTOYHOT0 MEHIO JIJISl IeTel OT
7-mu 1o 11-tn Jger
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MToro (cymma benkoe,
MK eMBl NALLKY JHepreTWyeckan UeHHOCT b (Kan) HWPOB W YTNEeBO0E)
(metw or T-mu Benku HWpHI YN EBOAk B KKan
ao 11 net) CpegH CpegH cpegH CpegH
MWH | AR |Makc| MMH | AA | Makc| MWH | AA | makc | MuH AR Makc
3aBTpak 648|729 | 810|145 9] 164 1[1823[2593[ 2917|3241 4700 | 5288 | 6875
BTopoi 3aeTpak| 162 162 |16,2)| 365 | 365 | 365 | 648 | 645 | B48 | 11756 [ 11756 [ 1175
oben 897.2|105.3) 113 |218,8| 237,0(2553[389,0(421 4| 453 8| 7050 | V638 | 8225
Mon g HUK 324|405 (486|729 91,2 [1094(129 716211945 | 2350 ) 2938 | 3525
WHIH 648|729 |81.0|1459| 164 1(1823[2593[291,7| 3241|4700 | 5288 | 6875
BTOPOIA YWH 16,2( 162 |16,2)| 365 | 365 | 366 | 648 | 645 | B48 | 11756 [ 11756 [ 1175
T Oro 292 | 324 | 357 | 656 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MIPOIOJDKEHUE TaOIUIIHI 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
MWH | HAA | makc | MWH | HAR |makc| MUH | 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
MPOJOIKCHHE TAaOTUITHI 2.
CoOTHOWEeHKWE
Mprensl MU mMacca Benkoe, #1poB n
(meTw or T-mMu Benku HUpEI YreBoakH WM EeB0J0B N0 MAacce
ao 11 net) Cpeq cpeg cpen
MWH | HAR | M3KC | MWH | HAA | MAKC | MWH | HAR | Makc| 6 M v
33aBTpak 16,2182 | 203|162 182|203 (648 ([729] 81,0 1 1 4
gropoi 3aeTpak| 41 | 41 1 41 [ 41 [ 41 [ 41 [162]162] 16,2 1 1 4
oben 2431263284 | 2431263284 97.2[1063(1134] 1 1 4
MongHAK 81 101122 81 [ 101122324 [405] 486 1 1 4
WHIMH 16,2182 | 203|162 (182|203 (648 ([72,9] 81,0 1 1 4
ETOPON VHWH 41 [ 41 41 41 [ 41|41 | 162|162 16,2 1 1 4
MTOro 73 81 89 | 73 | &1 B9 | 292 | 324 | 357 1 1 4

Taboauua 3. Pekomenayemasi nunieBasi IEHHOCTh CYTOYHOI0 MEHIO JIJIS IeTel oT
11-Tu JeT U cTapiue

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 |374.2| 412 |757.8[ 8420 (9262 1347 | 1497 | 1647 | 2441,7|2713,0)25984 3

MPOJOIHKEHHUE TaOIUITHI 3.
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Mpnems N JHEpPreT MYeCckan WeHHOCTE (B % oT oblWed KanopuiAHOCTK 38 NpUeM N}
benku HWpbI M EBD Okl MTOro
(AeTw cTapwe
11 net)
cpen cpen, CpenH CpenH
MWH | HAA | MAKC | MWH | HAR |makc| MMH | AR | Makc| MUH | AR | Makc
33aBTpak 1231381563 |276(31,0[345]490) 552 | 61,3[ 889 [1000]1111
BTopoi 3aeTpak| 138|138 [ 138 [ 310(31,0(31,0| 552 | A52 | 652 (100,0[(1000](100,0
oben 1271138149 286(31,0|334]|509| 552|594 92310001077
MongHUK 11,0138 | 166 |248(31.,0|372]|441 | 552 | 66,2[ 80,0 (10001200
WHIMH 12311381563 |276(31,0[345]490) 552 | 61,3[889(1000]1111
BTOPON VHWH 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 | 90,0 (10001100
MPOJOJKCHHE TaOTUITB 3.
CooTHOWEeHKe

Mpremel nuww macca benkoe, #1poB K
(neTw cTape Genkn HWpbI yreBoakH YN EeBOA0E N0 MAacce

11 net) cpen cpeq cpes

MWH | HAA [ MakC | MWH | HAA | Makc | MWUH | HAR | Makc| 6 H i

3aBTpaK 18,7210 234|187 | 210|234 ([748[842) 9356 1 1 4
BTopoi aaeTpak| 4.7 | 47 | 47 | 47 | 47 | 47 [18 7187187 1 1 4
oben 281304327281 (304|327 1123121613100 1 1 4
MongHNK 94 |11 7)140| 94 |11 7]140] 374 |468] 561 1 1 4
WHIMH 187210234187 | 210|234 (748 [842) 936 1 1 4
BTOPOA VHWH 47 47 47 | A7 [ 47 | 47 | 187|187 18,7 1 1 4
MTOro 64,2 936|102,9) 842 | 9356 [102,9|336,8[374.2[4116) 1 1 4

Jns  oOecrieueHuss  DHEPreTHUYECKOM  LEHHOCTHM  MUUIEBOTO  paluoHa

PEKOMEHIYeTCsl NIl TIPUTOTOBJICHMS OJIFOJ] WCIOJIb30BaTh HAOOPBI TMPOIYKTOB B
COOTBETCTBUH C TaOIHUIEH 4.

OCHOBHBIM HCTOYHMKOM SHEPTHM y YEJIOBEKa SBJISIFOTCS YTJIEBOJIbI, KOTOPHIE
MOCTYIAOT B OpPraHU3M IpU YHNOTpeOJeHuu xieba, oBoiled, (PPyKTOB, MOJIOKA,
Kpaxmajia, CHpONoB. B muieBapuTeIbHOM TPAKTE 3TH MPOAYKTHI TOJI BIUSHUEM
amuIIa3 pacHIeIUIIIOTCS 10 MOHOCaxXapuIoB (TI0K03a, PPyKTO3a, rajJakTo3a, JIAKTo3a).
Monocaxapu bl MOCTYyNaOT B KPOBOTOK, IOCTUTAIOT NeueHu. B neuenu 00IbIIMHCTBO
MOHOCaXapH bl IPEBPAIIAIOTCS B TIIFOKO3Y.

Taoauna 4. CpeanecyTouHbie HA0OPbI MUIEBOH NMPOXYKTOB JIJI
NPUroTOBJeHUs 0601 B HeTTo (Ha 1 pebenka B cyTkn)'

Hroro 3a cyTku

HanmenoBanue nuieBoi NpoAyKIMH WINA FPYIIBI MUILIEBOU 711 12 ner

MPOIYKIINH et "

No crapuie
1 | Xneb pxanoit 80 120
2 | Xneb nueHnyHbINH 150 200
3 | Myka nieHu4Has 15 20
4 | Kpymbl, 6000BbIe 45 50
5 | MakapoHHBIE U3ACTHUS 15 20

13

OpraHU3aIMy MUTaHUs 00YyJarOIINXCs B 0011e00pa30BaTeIbHBIX IIKOJIAX)

- npuwioxeHue 1 Kk MeroaumdeckuMm pexkoMmeHpamusm MP 2.4.0179-20 «Pexkomenmauuu 1o
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Hroro 3a cyTku
HaumenoBanue nuieBoii MpoyKIIMKU WU TPYIIIBI MALIEBOM 711 12 ner
MPOTYKITHH et u
Ne crapuie
6 | Kaprodenpb 187 187
OBomu (cBEXHE, MOPOKEHBIE, KOHCEPBUPOBAHHbBIE), BKIIIOYAs
7 | coneHble U KBalleHbIE™, B T.4. TOMAT-MIOPE, 3€JI€Hb, T 280 320
8 | ®pyKTHI CBEXKHUE 185 185
9 | CyxodpyKThI 15 20
Coxu M10J00BOIIHBIE, HATUTKH BUTAMHHU3UPOBAHHBIE, 200 200
10 | B T.4. UHCTAHTHBIE
11 | Msco 1-# kateropuu 70 78
12 | CyOnpoayKThl (TI€4Y€Hb, S3bIK, CEPIIIL) 15 20
13 | Iltuna (uplmasta-Opoiaepsl noTpolieHsle — 1 Kar) 35 53
14 | Ppiba (puiie) 58 77
15 | Monoko (2,5% - 3,0% m.j1.K.) 300 300
16 | KucnomosoyHast nuieBasi IpoayKIUs 150 180
17 | TBopor (5% - 9% m.1.K.) 50 60
18 | Coip 10 12
19 | Cmerana (15% - 20% M.1.K.) 10 10
20 | Maciio ciiMBoYHOE 30 35
21 | Maciio pacTuTesibHOE 15 18
22 | Suino, mr. 1 1
23 | Caxap** 30 35
24 | Konaurepckue H3aenus 10 15
25 | Yaii 0,4 0,4
26 | Kakao-noporiok 1,2 1,2
27 | Ko¢elinplii HAMUTOK 2 2
28 | Jposxoku xyedoneKkapHbie 1 2
29 | Kpaxman 3 4
30 | Conp nuuieBasi NoBapeHHasi HOJUPOBaHHAs 3 5
31 | Cnenun 2 3

[Ipumeuanue: B mepuo/ MPOBEICHUSI CIOPTHUBHBIX COPEBHOBAHUIA, COOPOB (UTP), CIETOB U T.II.
HOPMBI TTUTAHUS JTOJDKHBI OBITH YBEJIMUEHBI HE MeHee ueM Ha 10 %.

* _ COJIEHBIE U KBaIlIEHHBIE OBOIIH — He Ooiiee 10 % oT 00I1Iero KOJIMYECTBA OBOIIIEH.

*% - B TOM 4YHMCIe JJIsI TPUTOTOBJICHUS OO U HAITUTKOB, B CIydae MCIIOIB30BAHUS MUIIEBON
MPOJYKIIMK MPOMBIIIEHHOTO MPOU3BOJICTBA, COJAEPIKAIIMX caxap, BblJada caxapa JOJDKHA OBITh
YMEHBIIIEHA B 3aBUCUMOCTH OT €T0 COJEPKaHUsI UCTIOIB3yEeMON TOTOBOM TIPOYKITHH.

N306bITOK OOpasoBaBIieiics B Mmpolrecce MeTaboau3Ma YrieBOJIOB TIFOKO3BI
nepexoauT B (ochopmmmpoBaHHyI0 00paTUMyIO0 pe3epBHYIO (OpMY TJIHKOTEH,
KOTOPBIA XPAHUTCS B IIEUCHU M KJIETKAX PA3JIMYHBIX TKaHeW. KoJnuecTBO rimKoreHa
y B3pocioro uenoBeka uHoraa pocturaer 200 r. Ilpu CcHMXKEHUM YPOBHS
CBIBOPOTOYHOM TJIFOKO3bI, TJIMKOTEH PaCIICIUIICTCS, YTO MPUBOAWT K YBEIUUCHHUIO
COJIEp>KaHMs TJIOKO3bl B KPOBOTOKE. B cpegHeM B3pOCIbIN 4YEOBEK €KEIHEBHO
ynotpeossietr 10 400 r yrieBosioB, U3 KoTopbix 70-80% mpuxoauTcs Ha Kpaxmalbl, a
OCTaJibHas YacTh MpeJCTaBieHa Pa3IMYHBIMU MOHO-, M- W Moaucaxapuaamu. B
ciliy4yae ynoTpeOsieHuss OOJIbIIMX KOJMYECTB YIJIEBOJOB WJIM TIPU Pa3IMYHBIX
3a00JieBaHUAX (HaMpUMeEp, caxapHOM auabeTe) M30BITOK YIJIEBOJOB COXPaHSETCS B
opraHu3Me B BuJE xkupa. Pexkomenayercs, 4ToObl coepkaHue MOHO- M TUCAXapHUI0B
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B CYTOYHOM IMIIEBOM pallMOHE B3pOCJIOro ueynoBeka He mpesbimano 50-100 T,
MOCKOJIbKY HM30BITOYHOE TMOCTYIUIEHUE MPOCTHIX YIJIEBOJAOB YBEIUYUBACT 4YACTOTY
Pa3BUTHS aTEPOCKIIEPO3a, HAPYIIAECT HE TOJBKO YIJICBOJIHBIA, HO W JIMIIHIAHBIN
OOMEHBI, TIOBBHINIAET CBEPTHIBAEMOCTh KPOBHU, TO €CTh 10 cBoeMy 3ddekrty
HaIOMHUHAET U30BITOYHOE MOCTYIJIEHUE B OPraHU3M HACBHIIIEHHBIX KUPHBIX KUCIIOT.
BaxxHo, d9TOOBI B KOJWYECTBEHHOM OTHOIICHHWHM YIJIEBOJBI OBUIM JOCTaTOYHO
PAaBHOMEPHO pachpeiesieHbl MO OTACJIbHBIM MpUEeMaM MNUIIU. YTJIEBOJbI, TOMUMO
TOr0, YTO OHM SBIAIOTCA HauboJiee JIErKO JOCTYIMHBIM HCTOYHHUKOM SHEPIHH,
BBICTYMAIOT TaK)KE€ B KQYECTBE MCTOYHHMKA IJIACTUYECKOTO MaTepuaia. B yacTHocTH,
MIPOMEKYTOUHBIE MPOAYKTHI YIJIEBOJHOTO OOMEHa BXOJST B COCTaB HYKJICHMHOBBIX
KHUCJIOT (TMIEHTO3BI ), TPEOYIOTCS JUIsl CHHTE3a HEKOTOPBIX aMUHOKHUCIIOT, IPEBPAIalOTCs
B JKUPBI, BXOJAT B COCTaB KJIIETOYHBIX CTCHOK, aHTUTEI U T.J.

B pauMoH 310pOBOTO B3pOCIOrO 4YEJNOBEKA JOJDKHBI BXOAUTH TaKXKe
pacTUTEIbHbIC MMUIIEBBIC BOJIOKHA (IEKTUHOBBIE BEIIIECTBA — HE MEHEE 5-6 T B CYTKHU
u kietdyatka — HE MeHee 9-10 r). OnTuManbHOE COJiep)KaHUE IUINEBBIX BOJIOKOH
JIOJKHO cOCTaBsATh 25-50 1 (13 pacueta 11,5 r Ha 1000 kkair). [TekTHHOBBIC BEIIECTRA,
KJIETYaTKa COACP)KaTCs B CHIPBIX (PPYKTaxX, OBOIIAX, AroJax U 000OBHIX.

OCHOBHBIM HCTOYHUKOM aMUHOKHUCJIOT SIBJISIFOTCSI O€IKU. AMHUHOKHUCIOTHI
YY4aCTBYIOT B MOCTPOCHUHU THICSY PA3IUYHBIX OEITKOB, HEOOXOAMMBIX IS POCTa U
BOCCTAHOBJICHUSI BCEX KJIETOK M TKaHEW 4eloBeKa, a TaK)Ke BXOJSAT B COCTaB COJICH,
Y4acTBYIOIIMX B  TOAJEPKAHHUM  OCMOTHYECKOTO  paBHOBECHS, 00pa3yroT
MHOTOYHUCJICHHBIC TJIMKO-, HYKJIEO- U JIMIONPOTEeHbl, (EePMEHThI, TOPMOHBI,
reMOTJI00WH, aHTUTENA U IPYTUE 3aIUTHBIE CTPYKTYPhl HUMMYHHOW CHCTEMBI, BXOJIST
B COCTaB HOTITEW, BOJOC. Y 3J0pOBOr0 4YEJIOBEKA B TEYEHHUE CYTOK KOJIMYECTBO
pacnajaronierocss ~ Oeiaka  JOJDKHO ~ COOTBETCTBOBATh  KOJIMYECTBY  BHOBD
CUHTE3UPOBAHHOTO. JIJisi OIlEHKM OMOJOTUYECKOW IIEHHOCTH Oelika HCIONb3YIOT
MOHSATUE Aa30TUCTBIA OOMEH, TO €CTh COCTOSIHHE, MpPU KOTOPOM KOJMYECTBO
MOCTYMNAIOIIET0 B OpPraHu3M a30Ta TOYHO COOTBETCTBYET €ro KOJHYECTRY,
BBIBOJIUMOMY M3 OpraHu3Ma. EciiM KOJIMYECTBO a30Ta, MOCTYMAIOIIEro C MHUIIEH,
MPEBBIIAET BBIIECIAEMOE, TO TOBOPSAT O IMOJOXHUTEIHLHOM a30THCTOM OajiaHce.
[Tocneqnuii HaOMIOAAETCSA, HAIPUMEpP, MPU YBEJIMYCHUH MBIIIEYHONW MacChl WU B
nepuoj 0epeMeHHOCTH. [Ipu OeTKOBOM WIIH MOJTHOM TOJIOAaHUH, TIPU UCII0JIb30BAHU U
TOJBKO PACTUTEIIBHOM MHUIIM MOXET HaOMI0aThCsl OTPHUIATEIbHBIA a30THUCTHIM
OamaHc, KOTJa KOJIMYECTBO BBIBOJMMOTO W3 OpTraHM3Ma a30Ta IMPEBBINIAET €ro
noctyrieHue. KoneuHbiM 3TarnoM (pepMEeHTaTUBHOTO PACIICIIICHUS OCIIKOB SIBIISIETCS
oOpa3oBaHUE PACTBOPUMBIX B BOJIC aMUHOKHCIIOT.

st addexTuBHON pabOThI OpraHM3Ma HE3aMEHUMBIE aMUHOKHCIIOTHI (BaJIvH,
JICHIIUH, W30JICUIIMH, METUOHWH, TPEOHWH, METHOHWH, TpunrtodaH, ¢eHUIaTaHNH,
JW3UH, TUCTUAWH, AapPTUTMHUH) JIOJDKHBI TPUCYTCTBOBaTH B  OMNPEIEICHHOMN
nponopiuu. CAUTAIOT, YTO JJIsI B3POCJIOro YeJI0BeKa ONTUMAaIbHBIM COJIepKaHUEM B 1
I'. TIUIIEBOTO OeJIKa SIBISETCS CAeAYIoIee KOJTUIECTBO HE3aMEHUMBIX aMUHOKHUCIIOT (B
Mr): uzoneiiimaa — 40, neitiuaa — 70, mu3nHa — 55, METHOHMHA C IUICTUHOM — 35,
dbeHmnananiHa B cymme ¢ Tupo3nHoM — 60, tpuntodpana — 10, Tpeonnna — 40,
BasinHa — 50. Jlaxke BpEMEHHOE OTCYTCTBUE WJIM YMEHBIIIEHUE KOJNYECTBA OJTHOM U3
HE3aMEHHUMbBIX aMHUHOKHUCIIOT OTPUIIATEILHO CKa3bIBACTCS Ha OETKOBOM MeTa0O0IM3Me
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yesioBeka. Uem Oosibllie Macca 4esloBeKa U MEHbIIIE €ro BO3pacT, TeM OoJiblie Oenka
eMy HE00XOuMO.

benku mocTtynaroT B OpraHu3M 4eJI0BeKa MPEUMYIIECTBEHHO MPU YIOTPEOICHUH
MsICa JKUBOTHBIX, IITUIIBI U PBIOBI, MOJIOYHBIX MPOAYKTOB, SIUI], cou, 6000B, ropoxa,
XJICOHBIX 3JIaKOB, OpeXoB. UenoBek moipkeH moTpednsaTs 1-1,5 rpamma Oeinka B JeHb
Ha 1 kr Macchel Tea. boibire Bcero 6eaka coaepKUTces B chipax (0koio 25%), B ropoxe
u (acomm (22-23%), B msce, nitutie, peioe (10 20%), B pasnuuabix kpynax (1o 14%),
xJie0e 1 MakapoHHbIX u3aenusx (5-12%). B oBomax cogepxutcs He Oosee 2% OeNKoB.
Haumenbliiee conepxanue 0eiaka MpuUCcyTCTBYET BO PpyKTax u srofax. PactutenbHbie
OelKM B CBOEM COCTaB€ HE COJEp)KaT IMOJHOIO0 KOMIUIEKCA HE3aMEHUMBIX
aMUHOKHUCIIOT, JTUOO COJEp’KaT UX B HE3HAUMTEIBHOM KoJinyecTBe. Tak, B Oelkax
NIICHUIBI, PXU WIM KyKypy3bl KOJMYECTBO JIM3WHA B JBa pa3a MEHbIIE
ONTUMAJIBHOTO, HO JIOCTATOYHOE KOJWYECTBO TpUNTOodaHa, OTMEYaeTcs IedUIUT
TPECOHWHA, W3OJIeHIIMHA W BaluHA. benkum O0OOBBIX JIMMHTHPOBAHBI  TIO
CepOCoCpKAIIUM HE3aMCHUMBIM aMHUHOKHCIOTaM (METHOHWH U IIUCTEHH) W
tpuntodany. PaznenbHoe HCIONIB30BaHUE TOJBKO 0000B MIIM KYKYpY3bl HEH30EKHO
npuBeAeT K JACPUIIMTY  COOTBETCTBYIONIMX  aMHUHOKHCIOT.  Hampotus,
KOMOHWHHPOBAHHOE HCIOJB30BAHUE CMECH 0000B M KYKYPYy3bl WJIH PHCa C COCBBIMU
000amMu o0OpaszyeT OEJIKOBYIO CMECh JKBHBAJICHTHYIO II0 IHTATEIbHOM IIEHHOCTH
oenkam Mojoka. ONTHMaIBHOE COOTHOIIICHHUE KUBOTHBIX M PACTUTEIIBHBIX OCITKOB B
MUIIEBOM pallMOHE B CpPEJHEM JOJDKHO COCTaBisITh 55:45. YacTh aMUHOKHCIOT
CJI’KUT UCTOUHUKOM DHEPTUU JUIsl OpraHu3Ma 4denoBeka. [Ipu 3ToM aMUHOKHUCIIOTHI
BHauaje JE3aMUHHUPYIOTCSA, UYTO COMPOBOXIACTCS BBIJCICHHEM aMMHUaKa U
oOpa3zoBaHHEeM KETOKHUCIIOT. [locnennre BCTYMaOT B YHEPTETUYECKUM META00IU3M U
MIOCJIE COOTBETCTBYIOIIUX MPEBPAIICHUI pacnaIaroTCs 10 BOJBI M YTIEKHUCIIOTO rasa.
OO6e3BpexuBaHne O00Pa30BaBIIETOCS B MPOIECCE IHEPTETUUYECKOro MeTaboIm3Ma
OEJIKOB aMMHaKa OCYIIECTBIISICTCS B IEUCHU ITyTEM MPEBPAICHUS B MOUCBHHY.

B mumeBsIx mpoaykTax, 0COOCHHO >KHBOTHOTO TPOUCXOXKIEHUS, COACPKATCS
TaK)Ke HyKJICMHOBBIC KUCIIOTHI. BoJbIle BCETO MX B MSCHBIX M PHIOHBIX CYyOITPOTYKTaX.

BaxxHeWImM KOMIOHEHTOM TIMINHM  SIBJISIOTCS  Tak)Ke O KUPbI  (JIMIHIBI),
MIPEICTABIISIONINE COOOM CIOKHBIE A(UPHI TIUIEPHHA W BBICIIMX HACHIIICHHBIX U
HEHACHIIIICHHBIX YKHPHBIX KUCIOT. HachIeHABIC )KUPHBIC KUCIOTHI (MTAJIbMUTHHOBAS,
CTCApUHOBAsI W JIp.) HCIIONB3YIOTCS OPTraHW3MOM B IICJIOM KaK JHEPTreTHYCCKUN
MaTepHual. 3a CYeT UX OKHUCIICHHUs 00eCIeYnBACTCS OKOJIO MOJOBUHBI TOTPEOHOCTH B
OHEPTUU B3POCIOTO 4YesoBeka. [Ipy 3TOM TriIaBHYIO SHEPTETHUYECKYIO POJIb HTPAIOT
TPUTTUIIEPUIBI (HEHTpaIbHBIC KUPBI). JKUPBI CITy>KaT pe3epBOM MUTAHUS; Y B3POCIIOTO
yesjoBeKa OHU cocTaBistoT 10 10-20% Maccsl Tena, IpeuMyIIeCTBEHHO MPUCYTCTBYS
B MOJKO>XKHOMW JKUPOBOM KJIETHYATKE.

JKupbel  BBITIONHSIOT TaKXKe IUIACTUYECKYI0 U PETYJISTOPHYIO  (DYyHKIIHH
(ITMHHOIIETIOYEYHBIE KUPHBIE KHUCIOTHI, (HochHOTUNUAbl, XOJIECTEPUH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3alllUTHBIX 00O0JOUYEK HEPBOB, COCYJOB, Pa3IUYHBIX
OpraHOB, BBIMOJHSIOT TEPMO3AIUTHYIO (YHKIHIO, CIyXaT MEPEeHOCUYUKOM
xupopactBopuMmblx (A, E, K) BuTaMuUHOB, SBIAIOTCS MpeAllIeCTBEHHUKAMU
CTEPOUIHBIX TOPMOHOB, JKETYHBIX KUCJIOT U MpocTarjaHANHOB. OCOOEHHO BaXHBI AJIs
CO3JaHUsl  IIEJIOCTHOCTH  OWJIMIHUAHBIX  CTPYKTYp  KJIETOYHBIX  MeMOpaH
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JUTMHHOLIETIOYEYHbIE HEHACHIIIICHHBIC KUPHBIE KUCIOTHI. VX nensIT B 3aBUCUMOCTH OT
JOKaJIM3aIluy TIEPBOM JBOMHOM CBSI3M Ha TpW Ipynimsl (omera-3, omera-6, omera-9).
Omera-3 u -6 KHUCJOTHI SIBJISIIOTCSI MOJMHEHACHIIIEHHBIMHU, B TO BpeMsl Kak omera-9
MOHOHEHACHIIIEHHbIE. UelOBEK MOKET CUHTE3MPOBATH BCE HEOOXOJUMBIE JJISI HETO
JUMUJIBI, KpoMe omera-3 (O-JIMHOJEHOBas KHUCI0Ta, 3MKO3aleHTACHOBAsl KUCIIOTA,
JIOKO3areKCaeHoBasi KHCIIOTa) U omera-6 (JIMHOJIeBasl KHCIIOTa, Y-JIMHOJEHOBAs
KHUCJIOTA, JUTOMO-Y-JIMHOJICHOBAasi KHCIJIOTA, apaXWJIOHOBasl KHUCIOTa, OJEHWHOBAs
KHCIIOTa, KaJ0JIEUHOBAS KUCIIOTA) IMMHHOIETIOUYEYHBIX KUPHBIX KUCIIOT.

Kak mpocTsie, Tak U CII0KHBIC JIMIHUJIBI MOTYT CUHTE3UPOBATHCS B OpraHU3ME.
HckitoueHne COCTaBISIOT TaKU€ HEHACHIIICHHBbIE JKUPHBIE KHUCJIOTHI, Kak
HIKO3aMeHTaeHOBAs, IOKO3areKCaeHoBasi, INHOJIEBAs, JIMHOJICHOBAs U apaxuOHOBas,
KOTOpBI€ JOJDKHBI MOCTYINaTh B OPraHU3M YeJOBEKa C MUIEH B TOTOBOM BHJIE.
JluHoneBass KucjaorTa B TMPUCYTCTBUM THAMHWHA W TUPUJOKCUHA CIIOCOOHA
MpEeBpaIlaThCsl B apaxuIOHOBYIO KHCIOTY. YKa3aHHBIE HE3aMEHUMBIC KUPHBIC
KUCJIOTBI BXOASAT B cocTaB  (PochHOoMMNUIOB WM  CIyXKaT B  KayecTBe
MPEAIICCTBEHHUKOB  (HampuMep, apaxuJIOHOBas KHCJIOTa) MPOCTArJIaHJAUHOB,
JIEUKOTPUEHOB, TPOMOOKCAHOB M MNPOCTAUUKIMHOB. Ilpu OTCYTCTBUM WiIH
HEJIOCTATOYHOM IMOCTYTUICHUU B OPraHU3M HE3aMEHHUMBIX )KUPHBIX KUCIIOT Y YeI0BEKa
OoTMeuYaeTcs 3aJep)KKa pocTa, HapylieHue (GYHKIMH TMOYeK, OTMEYaroTcs
MaTOJIOTUYECKUE W3MEHEHHS B KOXKE, MOXKET pa3BUTbcs Oecrutoaune. OCHOBHBIMU
MUIIEBBIMU UCTOYHUKAMU >KUPOB JIJISI YEJIOBEKA SIBIISIOTCS: MOJIOKO, MSICO, SIMYHBIM
KEJITOK, CBHHOE Callo, KOMYEHOCTH, MSCO, pblba, OpeXu, pacTUTENIbHbIE Macia.
buonornyeckas  1EHHOCTh  JKUPOB  OMpENENseTCs  OOBIYHO  KOJIMYECTBOM
MPUCYTCTBYIOIIUX B HUX HE3aMEHUMBIX J>KHPHBIX KHUCJIOT M HMX YCBOSEMOCTHIO.
OnTUMaNbHBIM CUUTAETCS CIEAYIONIEe COOTHOIICHUE KUPHBIX KUCIOT B IMHUIIEBOM
palMOHE: HACBHIIICHHBIE JXUPHBIE KUCIOTHI - 30%, MOHOHEHACHIIIEHHBIC THUIIA
0JIEMHOBOM KHMCIOTHI - 60%, monuHeHachIlneHasie - 10%. 910 gocTuraercss B TOM
Cily4yae, €CJIM COOTHOIIEHUE PACTUTEIBHBIX U KUBOTHBIX KUPOB B pallMOHE MUTAHUS
cocTasisier 3:7.

J{1s HOpMaIBbHOTO POCTa U Pa3BUTHUSL PEOCHKY HEOOXOIUMBI TaKKE BUTAMUHBI.
BuTtaMuHbI - 3TO OpraHu4ecKue COCIMHEHUS, COIeprKaIUecs B IPOAYKTaX MUTaHUS B
OUYEHb OTPAHMYEHHBIX KOJMYECTBAX, HO WTPAIONINE BAXKHYIO POJIb B METa0OIM3ME
OENKOB, XUPOB M YIJIEBOAOB, B OCYIIECTBICHUH MHOTOYUCICHHBIX (YHKIIUN
OpraHu3Ma, Jijisi 00pa3oBaHus 1 OOHOBJICHUS KJIIETOK U TKaHEH yenoBeka. B HacTosimiee
BpeMsi U3BECTHBI 13 BUTaMUHOB: xupopacTBopumsie - A, D, E, K u BonopacTBopuMbIe
— B, (tnamun), B, (pubodmnasun), Be (mupumokcun), By, (nmanokobanamun), PP
(HMAIH, BKIFOYAIONTUH HUKOTHHOBYIO KHCIIOTY U HUKOTHHamua), C (ackopOuHOBas
KucioTa), ¢honueBas kuciaora ((ojanyH), TaHTOTEHOBAs KUCJI0Ta, OMOTHH (BUTAMUH
H). Kaxnpiii ButamuH o0JiaaeT OmpeacsieHHOW (PYHKIMEN WM KOMIUIEKCOM UX.
JmuTenbHbIi HEJIOCTaTOK BUTAMHUHOB COTIPOBOKIAETCS CHUKEHUEM
TPYJAOCHOCOOHOCTH, YXYAIICHUEM 3/I0POBBS U B TSDKEIIBIX CIy4YasiX MOKET IPUBOJIUTH
K cMmepTd. YenoBeyeCKUil OpraHu3sM MOXKET B OrPAaHUYEHHBIX KOJIMYECTBaX
CUHTE3UpPOBaTh  BUTAaMHUHBI.  Tak, aMUHOKUCIOTa  TpunTodaH  CcrnocoOHa
npeoOpa3oBbIBATECA B HUKOTMHOBYIO KHUCIOTY, YJIbTpaduOJeTOBOE O0O0JIydeHHEe
CocOOCTBYET OOpa30BaHMIO B KOK€ BUTaMuHA D, MOTpeGHOCTh B MUPHUIOKCHUHE



75

BO3pACTaeT C YBEJIMYEHHEM coJiepkaHus Oenka B nuie. Kuieunesle OakTepuu
YEJIOBEKAa B T€X WJIM MHBIX KOJWYECTBAX MOTYT MPOU3BOJINUTH BUTaMUHBI: K, OMOTHH,
GONHMEeBYIO KHCIOTY, IMAaHOKOOAJaMWH, THPUAOKCHH, IMAHTOTEHOBYIO KHCIIOTY,
pubodraBuH.

PacueTsl MoKa3bIBaIOT, UTO Ma)Ke CaMblil cOaJaHCUPOBAHHBIA U Pa3HOOOPA3HBIM
paImoH, COOTBETCTBYIONINN CPETHUM dHEpro3arparam, NeGUIuTeH mo OOJbITHHCTBY
utaMuHoB Ha 20-30%!*. B npupome He CyIECTBYET IPOAYKTa, CIIOCOOHOTO
OJIHOBPEMEHHO COJIEp’KaThb BCE BHUTAMHHBI B HEOOXOAMMBIX KoiuuecTBax. Jlis
oOecrieueHus: OpraHu3Ma BUTAMUHAMU CJIEIYyeT BKJIIOYATh B PAllMOH BCE OCHOBHbBIC
TPyl MUIIEBBIX TPOIYKTOB (OBOIIHU, (DPYKTHI U COKU U3 HUX, 36PHOBBIE TIPOIYKTHI,
MSICO, PHIOY U NITUILY, MOJIOYHBIE MPOAYKTHI, KUPOCOACPHKAIIUE TPOIYKTHI TUTAHUS).
CoryiacHO COBpPEMEHHBIM JIaHHBIM Hau0oJiee AKTyaJlbHOM MpOOJIEMOl BO MHOTHX
CTpaHax fABJISETCS JACPUIUT TUAMUHA, HUALMHA, puOodaBuHa, (QoJMeBOH U
aCKOpOMHOBOM KHUCJIOT.

3HaYUTEIbHOE OOJIBIIMHCTBO OMOJIOTUYECKH AKTUBHBIX COEAMHEHUH, KpailHe
BKHBIX JJISI )KM3HU 4YEJIOBEKa, HE CUHTE3UPYETCS B OPraHU3ME YEJIOBEKA, B CBSI3H C
YeM OHU CTaJId OTHOCUTHCS K HE3aMEHUMBIM (paKTOpaM MUTaHUsA. DTO UCTOJIb3yEeMbIC
B KA4yeCcTBE OCHOBHBIX TIpynn (yHKIHMOHAIBHBIX MPOAYKTOB  BHUTaMUHBI,
antrnokcuaanTel, [THXXKK, munepanbHbie BeliecTBa, NUIIEBBIE BOJIOKHA, HE3aMEHUMBIE
AMUHOKHCJIOTBI U OJIUTOCAaXapHU/IbI.

Burtamunubl — ocoObie OETKOBBIE BelleCTBa, 00ECIEUMBAIOIINE B OpraHU3ME
OMOXMMHYECKHUE TPEBpPAIICHUS, pPEaKIWH, OOMEH BEIIeCTB, 0€3 Yero KHU3Hb
HEBO3MOXHa.

Butamunbl, cBsi3aHHBIE C pa3NUYHBIMU (epMEHTaMHU, MPUHUMAIOT Y4acTHE B
oOecrieueHuu opranusma sueprueii (B, B,, PP), OuocunTese u npesparieHn 0eIKoB
u aMruHOKHCIOT (Bg, B12), reHeTHUECKOTO MaTepraia KJIETOK - HyKJIEMHOBBIX KHUCIOT
(ponmeBas kucioTa), KUPOB M CTEPOUJIHBIX TOPMOHOB (IAHTOTEHOBASI KHCIIOTA U
ouotuH). ButamuH A ywacTByeT B o0Oecleue€HUH 3peHUs U HEOOXOIUM s
dbopMUpOBaHUS CIM3UCTBIX TOKPOBOB, OJIHUJEPMUCA, HWMMYHHOU cuctembl. be3s
BUTaMUHa [| HEBO3MOKHO BCAChIBaHME Kajbllus U (POPMUPOBAHUE CKeJIeTa U 3yOOB.
Butamun K yuactByer B cBepThiBaHMM KpoBU. Camblii momyssipHblii BUTaMuH C
(ackopOuHOBasi ~ KMCJIOTa) TMPUHHUMAET YydyacTMe B oOpa3oBaHUU  OEJKOB
COCIMHUTEILHON TKaHU - KOJIJIareHa U AJIaCTUHA, HEOOXOAUMBIX I (GOPMUPOBAHUS
COCYIIOB, Xpslel, ocTOBOB KocTeil. Bmecte ¢ ButammHom E u [-kapoTuHOM mipu
y4acTUU MHUKpOdJeMeHTa cejieHa BuUTamMuH C olOecrieunBaeT (yHKIIMOHUPOBAHUE
AHTUOKCUJIAHTHOM CHCTEMBbI OpraHu3Ma, 3allUIIaioNnied KIETKH OT IOBPEKICHUS
MPOJAYKTaMU OKUCIICHHUS.

UccnenoBannsimu yctaHoByieHo, 4To oT 70 mo 100% HaceneHus MCHBITHIBAET
HenoctaTok ButamuHa C. Y 40-80% mroneit omymaercs aedpuuut BuTaMuHoB B, By,
Bs, Bi2, (domueBoit kucinorel u [-kaporuHa. boliiee TOJOBUHBI HACEJICHHS
Henomnoy4yaeT Butamuusl A, J1, E, K.

Ot gedpunura ButamuHoB A, B, C ctpagaroT koxa, BoioCkl, HOrTU. [Ipuunna —
KOXa BOJIOCHI M HOTITU Haubojee 4acTo CONPHUKACAIOTCS C BHEMIHUMHU (pakTopaMu

14 C60pHUK penenTyp 610/ U KyITHHAPHBIX M3AEIUH I OPraHU3aLUU FOPSYHX 3aBTPAKOB U 06e10B 00ydaromumcs 1-
4-x xmaccoB 001meo0pa3oBaTebHBIX Opranu3aiyii, 136 c.
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Cpellbl M OKAa3bIBaIOTCA HECIOCOOHBIMU MPOTUBOCTOSITH TOKCHUYECKUM BELIECTBAM,
HaXOJAIIMMCS B BO3AYyX€ M BoAE. B pe3ynprare oTMedaeTcs MOABICHUS CYXOCTH U
MICTYIICHUST KOXKH, TPEIIUMHKU Ha Ty0ax, yrpeBasi ChIllb; JIOMKOCTh W BBIMAJICHHUC
BOJIOC, MX MCTOHYCHHE W TNOTYCKHEHHE IBETA; JIOMKOCTh HOITEW, yTpara HX
TJISTHIIEBOTO CJIOSL.

3aMEeTHO CKa3bIBAaETCSl HEIOCTATOK BUTAMUHOB U HA COCTOSIHUE HEPBHOM CUCTEMBI
- MPOSBISAETCS PAa3IPaKUTEIBHOCTBIO, PACCTPOMCTBOM CHA, HEPBHBIMU CPBIBAMH,
COCTOSIHUEM IOJABIICHHOCTH.

Ot pedunmra cTpajgaer W MbIIIEYHas CHUCTEMa - OBICTPO pPa3BUBACTCS
YTOMJISIEMOCTb, BSJIOCTh U CJIA00CTbh.

Hedurmut BUTAMHUHOB CHOCOOCTBYET TJIYOOKOMY HAapyIICHHIO OOMEHHBIX
IPOLIECCOB, 3aMETHO BIMSAIOIIMX HAa HMMYHHYKO) CHUCTEMY, CHUKAIOLINX
COMPOTHUBJISIEMOCTH OPraHU3Ma K MPOCTYIHBIM U MHPEKIIMOHHBIM 3200JIEBAHUSIM.

C oBomamu U GppyKTaMu MOKHO TTOTYYUTHh BUTaMuH C, hOHMEBYIO KUCIOTY | 3-
KapoTuH, ocTayibHbIe 10 u3 13 Hanbonee BaXKHBIX BUTAMUHOB HAXOSATCS B IOCTATOYHO
KaJIOpUMHBIX MPOAYKTAX - B Msice, PbIOe, sifllax, Macie, xjeoe.

Crnenyromieil COCTaBISIIONIEH B TEpEeYHE HE3aMEHUMBIX (PAKTOPOB MUTAHUS
SBJIAIOTCSL MUHEpAJIbHBIE BellecTBa. MUHEpaJibHbIe BEIIECTBA HEOOXOIUMBI JUIS
HOPMAJILHOTO (DYHKIIMOHUPOBAHUSI UMMYHHOM CHCTEMBbI OpraHu3Ma.

[Tomyyaembie OpraHu3MoM Jjaxe B HEOOJIBIIIOM KOJIMYECTBE COSAMHEHUS JKelle3a,
Maprasiia, cejieHa, KpeMHHUsI, PTopa U IPyrue MUKPO- U MaKpOIJIEMEHTHI POHUKAIOT
yepe3 CTEHKHM KPOBEHOCHBIX COCYJOB B BHJAE MOHHBIX COCAMHECHUN W OKA3bIBAOT
MOIIIHOE€ AaHTHUOKCUJIAHTHOE, aHTUTOKCHUYECKOE BO3AEHCTBHE Ha opraHusm. Ilon
JIECTBUEM MHOTHMX MHKPO- W MAaKpOXJIEMEHTHBIX COCAUHEHUN YCUJIUBACTCA
JIETOKCUKAIIMOHHAs (DYHKITUS KOXKH, M OTUM CaMbIM CHUMAETCS Ype3MepHas Harpy3Ka
C TIOYEK, MICYECHH.

MUKpPO3JIEMEHTHI SBJISIFOTCS KaTaau3aTOpaMU MHOTUX OMOXUMHUYECKUX PEaKIIHi,
NPOXOJAIMX B opranu3Me. OHU MOAJIEPKUBAIOT TUIPOIICKTPOJIUTHUECCKUN OataHC
OpraHu3ma, HOpPMaju3ysl KHCIIOTHO-IIEJIOYHOE PABHOBECHE B JKUIAKOCTHBIX Cpelax
Opra’u3ma.

Kanpmuii - cocraBiasieT 0CHOBY KOCTHOM TkaHU. [IoBpIaeT 3anuTHBIC (PYyHKIIHH
OpraHu3Ma, CIOCOOCTBYET BBIBEJICHHIO CTPOHIIMS W CBUHIIA M3 KOCTEH, oOnamaer
AHTHCTPECCOBBIM, AHTUAJIEPTUYECKUM JICHCTBUEM.

docdop - OCHOBHAS YaCTh €r0 COCPEAOTOUCHA B KOCTAX, 3yOHBIX TKAHX, B KOXKE,
BaXEH 11 mopjepkanus pH-6amanca. ®ochopy npuHaAISKUT BeAyilas poyib B
JESTEIIbHOCTU LIEHTPAJIbHON HEPBHOW CUCTEMBI.

Marnui - «aHTUCTPECCOBBIN MaTepUan», aHTUOKCUIAHTHBIM MUHEPAJI, BXOIUT B
coctaB Oosiee yeM 200 ¢epMeHTOB, TIpU €ro yyacTuu ocyiiectBisercs cunte3 JJHK,
PHK, a 5310 mnpodunakrrika HOBOOOpa3oBaHWl; yiyyllaeT OOMEH BEIIEeCTB B
COCYAUCTOM CTEHKE, HOpMalIu3yeT apTepuanbHoe namieHue. [Ipum pocraTouyHom
KOJIMYECTBE B OpPraHM3ME MAarHus XOpOIlO yCBamBaeTcs Kalbliuid, pocdop, kanwii,
ButamuHbl Tpynmsl B, C, E. Marauii BEIOMHSET BAXKHYIO (DYHKITUIO B TPO(PUITAKTHKE
3a00J1eBaHMI TIOYCK U Cepara.

Kamuii - «3HepreTuueckui MUHEpa», CTUMYJIHPYIOIIUMKA NEpPefayy HEPBHBIX
UMITYJIbCOB, HEOOXOAMMBIX JJII HOPMAJIBHOTO COKPAIICHHS MBIIII, B TOM YHUCJIE U
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MBIIILBI  CEPAlA, PEryJUPYET CEpPJCUYHBIM PUTM, MOJJICPKUBACT HOPMAIBHYIO
(YHKITUIO I0YCK ¥ TOPMOHAIBHBIA OajlaHC HaIMIOYSYHUKOB, OOMEH BEIIICCTB B KOXKE.

CoenrHEeHMS Kaaus OKa3bIBAIOT IeJIcOHOe (PHM3HOJIOTMIeCKOe BO3ICHCTBUE HA BCE
OoOMEHHBIC TPOIECCHl B KIETKaX M TKaHSAX, CIOCOOCTBYIOT YCHJICHHUIO TKAaHEBOIO
JIBIXaHU B MUTOXOHJPUSAX KJIETOK. Kamni sSBISIETCS OCHOBHBIM SHEPIETHYECKUM
MHHEPAJIOM 11 HOPMAJIBHOM paOOThI MBIIIII, B TOM YHCJIC X MBIIIIILI CEP/IIa.

Harpuit - perynmpyer OCMOTHYECKOE JaBJICHUE B KIIETKE, MOBBIIIAET TOHYC
COCYJMCTOM CTEHKHU. BBITIOJHSET BaXXHYIO POJib B IPOIIECCE JTETOKCHUKALMHU KOXH,
OUHUILICHUS TIOp, YCUJICHHUS JIbIXaTeIbHON (YHKIIMU KOXKH.

[IWHK - SBJISIETCSI OCHOBHBIM MUHEPAJIOM JJIsl CO3/IaHUsI aMHUHOKHCIJIOT, Y4aCTBYET
B TOCTPOGHHM BCEX KIETOK OpraHu3Ma, CIOCOOCTBYET MPOJOHTHPOBAHHOMY
JICICTBUIO MHCYJIMHA, YTO CHHMKAET MOBBILMICHHBIA caxap KpoBU. Bmecte ¢ XpomMom
noBbIaeT AP(PEKTUBHOCT, HHCYJIMHA, CIIOCOOCTBYET OTJIOKEHHUIO TJHUKOTCHAa B
MIEUYCHHU, YTO BaXXHO MPH CaxapHOM JauadeTe. YCHIMBACT MPOTHBOBOCIAIUTEILHbBIC
(GyHKIMM KpOBH, 00jagaeT aHTHAJUIEPTHYECKHM JercTBHEM Ha KoxXy. Ilmpoko
MIPUMEHSIETCS B IEPMATOJIOTUN U KOCMETHKE.

Kenezo - aHTMaHEeMHYECKHH MHHEpaJl, BXOJAUT B MOJIEKYJIy T€MOINIOOMHA,
Y4aCTBYET B OKCHI'€HAIIMU KJIETOK, YCBAUBACTCS OPraHU3MOM TOJBKO MPH HAJTUYUHU
BuTaMMHOB C M E; 10CTaTOYHOE KOJIWYECTBO B OpPraHU3ME MPHUIAECT KOXKE PO30BBII
1BET (Mcue3aeT OJICAHOCTh KOKHBIX IOKPOBOB).

Mapranery - «aHTHOKCHJAHTHBIM MHUHEpaAI», YYaCTBYET B CTUMYJISLUHU
runor3apHO-HAAMOYSYHUKOBOM CHUCTEMBI, B CHHTE3¢ (EPMEHTOB, YCHUJIIMBACT
MOTJIONICHNUE TJIOKO3bI KJETKOH, perymupyeT ¢yukuuu [[HC, penpomykThBHBIX
opranoB. MoHbl Mn JIerko MPOHUKAIOT B KPOBb YEPE3 KOXKY, YCHIMBAs MPOAYKIIUIO
€CTECTBEHHBIX TOPMOHOB, UYTO CITOCOOCTBYET OMOJIOKEHHIO OpraHnu3Ma, KOXKHU.

KpemHuii - BBINOJHAET BaXXHYIO pOJdb B NPOPUIAKTUKE Pa3BUTHS
CKJICPOTHYECKUX TMPOIECCOB U 3a00JieBaHUN OMOPHO-JBUIaTEILHOTO armmnapara,
yiaydiaeT (yHKIUIO CTPYKTYPHBIX 3JIEMEHTOB KOXKU, BOJIOC, HOTTEH, 3aJepKUBas
MPOLIECCHI YBSITAHUS KOXKH.

Menb - MOBBIIIAET YMCTBEHHYIO AKTUBHOCTB, MBIIICYHBIM TOHYC, PETYJHUPYET
MUTMEHTHBIM OOMEH, TIOBBIIIAET YCBOSIEMOCTh JKeje3a 3a CUeT YJIy4IIeHUS
KpPOBOOOpAIIIEHUSI B CJIOAX KOXKHM, BOCCTAHABJIMBAET HOPMAJIbHBIA IIBET KOMHBIX
MTOKPOBOB.

CelleH - CHIDKAET PUCK COCYJIUCTBIX 00JIC3HEH, OBBIIIACT COMMPOTUBIIAEMOCTh K
OHKOJIOTHYECKHUM 3a00JIEBAHMSM, YIyUIIaeT KPOBOCHA0KEHUE KOXKH.

Wox — Bxomur B cocras rOpMOHA WIWTOBHUIHOM KEJIE€3bl THUPOKCHHA.
ObecnieunBaeT yCTOWYMBOCTh OpraHM3Ma K TMOBPEXKTAONINM (aKTopaM BHEIIHEH
CpeIlbl, YBEIUYHMBAET CIOCOOHOCTHh JICHKOIMTOB pa3pyliaTh O0JE3HETBOPHBIC
MUKpPOOPTaHU3MBI, OMpEAeNseT BO MHOTOM YMCTBEHHbIE criocoOHocTu. OgHUM U3
OCHOBHBIX MCTOYHUKOB MOJIa B NMUTAHWUU SIBJISIETCA MUILEBas MOAMPOBAHHAS COJb. B
2019 r. OblI1a BHECEHA MOMpaBKa B JEHCTBYIOIIME CAaHUTAPHBIE HOPMBI U TpaBHUIIA,
ompeieNUBIIas 0053aTEIbHOCTh MCIOJIb30BaHUS B 00pa30BaTEIbHBIX OPraHU3alMIX
Py TIPUTOTOBJICHUM OJIt0 HoaupoBaHHOM conu. McciemoBaHusi CBOMCTB HopjaTa
Kajavs B TMHIIEBOM HNOAWPOBAHHOM COJM MOATBEPAUIIMA €€ YCTOMYHUBOCTH IIPU
KUIIIYCHUM B HEUTpaJIbHOW M TOJKHCICHHON cpele B MOAENBHBIX ycioBusx (270
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oOpasuoB).  CrnenoBarelbHO,  TEXHOJIOTMYECKHME  KapThl, MMEIOIIMEcS B
00pa30BaTEeNbHBIX OpraHM3alMsIX Ui JeTel, He TpeOyIoT TEXHOJIOIHYECKON
KOPPEKTUPOBKM B IEJSIX COXPAHEHHMsS HOJAa B TOTOBBIX OJIF0OAAaX. DTO IMO3BOJIAET
cienaTh BBIBOA 00 oxumaeMoMm mnpoduiaktuueckoM 3ddexTe mepexoma Ha
HOIMPOBAHHYIO COJb MpPU MPUTOTOBJIEHHHM OJIFOJ B JETCKUX OPraHW30BaHHBIX
KOJUIEKTUBAX.

®top - noHBI PTOpa «3yOHOI MUHEpA», HO TAKXKE YCHIIUBAIOT IJIOTHOCTH BCETO
KOCTHOTO arnapara. MloHsl monagaroT B OpraHu3M U yCHIIMBAIOT BCACBIBAHUE KAJIBLIUSI.

X70opuapl - UTPalOT POJb PErYISTOPOB BOIAHO-COJEBOTO OOMEHA B KIETKE,
MOJJIEP)KUBAasi HOPMAIBHOE OCMOTHUYECKOE JIaBJICHUE; HEOOXOIUMBI JUIsl TTPOTYKIIUU
YKEITyTOYHOTO COKA.

Cpenu Bcex He3aMEHUMBIX (PaKTOPOB MUTAHUs HauOoJiee 3HAYUMBIMU SBJISIOTCS
nojdvuHeHachlleHHbIe kupHble kuciaoThl (ITHXK). Onum oka3piBaioT
MOJIOKUTENBHOE JACHCTBUE HA JIMIHUAHBIA CHEKTP, reMocTa3 U (puOpUHOIIN3 KPOBH.
[THXXK o4eHb 1a0UIIbHBI, TO3TOMY HY>KHO YUUTHIBATh, UTO YBEJIIMUECHHUE MOCTYILJICHUS
B opranu3m IITHXK mgomkHO 00s3aT€IbHO COMPOBOXKAATHCS JOMOIHUTEILHBIM
BBEICHHEM BHTamMuHa E, T.K. akTuUBalUMs JUIUIHOTO OOMEHA COINPOBOXKIAETCA
WHTEeHCU(UKAIIMEW OKUCIUTEIBHBIX MPOIIECCOB B MeMOpaHax kieTok. [Ipu sToM Ha
kaxaeii rpamMMm [THXK mumm B opranusm nomxen noctynath 1,0 mr Butamuna E.
[THXK B opranuzme mHoJBEpraroTcs OKHCICHHUIO MO JIBYM MYTAM MeTabojau3Ma —
LUKJIOKCUT€HAa3HOMY, B pPE3yJIbTaTe€ KOTOPOTO 0O0pa3yloTcs MpOCTAriIaHIuHBL,
OPOCTAlMKIMHBL U TPOMOOKCAaHbI, M JIMIIOKCUT€HAa3HOMY C 00pa3oBaHHEM
neiikorpueHoB. [Ipoctarmanauael  00Ja7al0T  Ba3ocmacTUYECKUM  dPderTom,
OKa3bpIBalOT HMMMYHOJenpeccuBHOe JeicTtBue. OHU HMHTUOMPYIOT Makpodaru,
MOJIaBJISIOT BEIOPOC aHTUTEHA HA TIOBEPXHOCTH Makpodara, pa3pblBatOT CBSI3b MEXKIY
UMMYHOKOMIIETEHTHBIMH KJIETKAMHU, TOPMO3SIT CHHTE3 aHTUTEN U JTUM(OKHHOB.
TpoMOOKCaHbl, BbI3bIBAsl arperamuio M ajare3ut0 TPOMOOIUMTOB, CIOCOOCTBYIOT
pa3BUTHIO TpomOO3a M HIIEMUYECKOH Oosie3HM Muokapaa. [IpoctauukianHel —
BEILECTBA,  XAPAKTEPU3YIOIIHUECS  MOIIHBIM  AHTHUAAT€3UOHHBIM 3P HEKTOM.
JlefikoTprieHsl ~ 00JAAAIOT  MOIUHBIM  OPOHXOKOHCTPUKTOPHBIM  JIEWCTBHEM.
JlelikOoTpHreHbl aKTUBUPYIOT CHUHTE3 IMPOCTArJIaHAWHOB U MPOCTALMKIMHOB. Takum
o0pazomM, npoaykTsl [THXKK B onTuManbHbBIX yCIOBUSAX MOIAEPKUBAIOT OMEOCTa3
opraHu3ma.

B numeBsIx BemecTBax OJHOBPEMEHHO NPHUCYTCTBYIOT HE OJIMH, HE [Ba, a
JIECSITKU U COTHU MUKPOHYTPHEHTOB, U JIEYeOHO-TIPOPUIAKTHUECKHE CBOMCTBA MUIIN
OTIPENENSIIOTCA OTHIOAb HE TMPOCTO OuosorndeckuMu dddextamMu OTaeTBHBIX
MUKpPOHYTPUEHTOB, a ABJIFOTCS PE3YJbTaTOM KOMIUIEKCHOTO B3aUMOEHCTBUS MEKITY
HUMH.

ba3oBbie puznonornyeckue PyHKIMU MUKPOHYTPUEHTOB: PETYJIISIUS )KUPOBOTO,
YIIEBOAHOTO, OEIKOBOIO M MHUHEPAJIbHOIO OOMEHA; ONTUMHU3AIMS aKTHMBHOCTU
(GepMEHTHBIX CHCTEM; AaHTHOKCHJAHTHAsl 3alluTa; oOecleueHue IpoLeccoB
KJIETOYHOTO JIbIXaHMSI; TOJAJIEpKAHUE HIIEKTPOJIUTHOro OallaHca; MOJEpKaHue
KHCJIOTHO-IIEJIOYHOTO  PaBHOBECHUS; TOPMOHOIOJO0HOE JAEUCTBUE; peryssuus
PENpOYKTUBHON (YHKIIMM W TPOLECCOB 3MOpPUOTEHE3a; PEryJislus aKTUBHOCTH
MMMYHHOW CHCTEMBI; yd4aCcTHE€ B IpolLeccaXx KpOBETBOPEHUS; PETYISALHUS
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CBEPTHIBAEMOCTH KPOBU; PETYJISALINS BO30OYAMMOCTA MUOKAP/Ia U COCYIUCTOIO TOHYCA;
PETYISIUS HEPBHON NEATEILHOCTH; CTPYKTYpHOE M (PYHKITMOHAIBHOE OOCCIICUCHHE
OTMOPHO-ABUTATEIBLHOIO ammapara; CHUHTE3 COCAUHUTEIBbHON TKaHU; peryisuus
MIPOIIECCOB JIETOKCUKAIIMU M OWoTpaHCHOpMAIMK KCEHOOMOTHKOB; TOICP KAHHE
€CTECTBEHHOU KUIIEYHONH MUKPODIIOPHI.

B mpuponie He cymniecTByeT KakKoro-iubo €JWHCTBEHHOTO TJIaBHOTO MPOJYKTa
MUTAHUS WIM THIEBON CYOCTaHIIMU, CTIOCOOHBIX TOJHOCTHIO YIOBJICTBOPUTH BCE
MEHIO CIIeTyeT COOJII0AATh CIEAYIONINE MPUHIIUIIbL:

1) xamopuiiHOCTP  THUIIEBOTO  palMoHa  JIOJDKHA  COOTBETCTBOBATH
DHEPreTUUYECKUM 3aTparaMm opranusMma; 12-17% sHepruum cieayer moiydyaTh 3a CUET
0enKkoB, 25-35% — 3a cueT xupoB U 50-55% — 3a cUET YIJIeBOIOB;

2) cueAyeT MpaBUIBHO pacHpeesisiTh KaIOPUMHOCTh palliOHa B T€UEHUE JTHS —
3aBTpak -20-25%; o6en 30-35%; mongauk 5-10%; yxun 25-30%.

3) muima J0JKHA CoJAep)KaTh ONTHMAJIbHBIE KOJHWYECTBAa OEJIKOB, >XKHPOB U
YIJIEBOOB;

4) m[OuIEBOM palMoH JIODKEH O00ecleuYnBaTh OpraHu3M HEOOXOIHUMBIM
KOJIMYECTBOM BOJIbl, BATAMHUHOB, MUHEPAJIBHBIX COJIEH U COJIEPkKATh BCE HE3AMEHUMBIE
AMUHOKHUCJIOTHl W HEHACBHIIIEHHbIE >KUPHBIE KHUCIOTH. He MeHee oaHONl Tpetu
CYTOYHOM TOTPEOHOCTU OEIKOB U KMPOB JOJDKHO OOECHEUMBATHCS MPOAYKTAMU
YKUBOTHOT'O MPOUCXOXKICHUS;

5) TpOIYKTHI, UCHOJb3yE€MbIE B JETCKOM MUTAaHUU HE JOJDKHBI COJEPKATh
yCHJINTENEH BKyCa, UCKYCCTBEHHbBIE KPACUTEIN, CTA0UITN3aTOPbl, CTUMYJISITOPBI POCTA.

[TumeBbie 100aBKU — CTPYKTYpPHBIE KOMIIOHEHTBHI MHUIIEBBIX MPOIYKTOB, HE
yHoTpeoIsieMble KaKk CaMOCTOATEIbHBIN MUIIEBON MPOIYKT WM KOMIIOHEHT MHIIU, HO
no0apiisieMble Ha 3Tamax MPOU3BOJICTBA, XpPaHEHUS, TPAHCIOPTUPOBKHU IHIIEBOTO
NPOJYKTa IS YIYYIICHUS WIM OOJIETYCHUS TPOU3BOJCTBEHHOTO MpoIlecca WU
OTJICJIbHBIX OTEPAaINii, YBEIMUECHUS] CTOUKOCTHU MPOIYKTa K PA3IMUHBIM BUJIaM MOPYH,
COXpPaHEHMS CTPYKTYPhl U BHEIIHETO BUA MPOAYKTA WM HAMEPEHHOTO M3MEHEHUS
OpraHoOJIENTUYECKUX  CBOMCTB.  IlumieBble  100aBKM  MOApPA3ACNAIOTCS  Ha
peryqupyrone  BKYC  NpOJAyKTa  (apoMaTu3aTopbl, BKYCOBbIE  J100aBKH,
MOC/IAIIMBAIOIINE BEIIECTBA, KUCJIOTHI U PETYJISATOPHI KUCIOTHOCTH); YIIYUIIAOIINE
BHEIIHUN BUJ MNPOAYKTa (KpacUTeIu, CTaOMIM3aTOPbl OKPACKH); PEryJupYIOIIHe
KOHCHUCTEHIIUIO W (QOPMHUPYIOIIUE TEKCTYpy (3arycTurenu, reiaeoOpa3oBaTeny,
CTaOMIIN3aTOPBI, SMYJIBraTOPHI); TTOBBIMIAIONINE COXPAHHOCTh MPOIYKTOB MUTAHUS U
YBEJIMYMBAIONIME CPOKM WX XpaHeHHs (KoHcepBaHThI). K mumieBbiM noOaBkam He
OTHOCSIT COEIMHEHMS, TOBBIIIAIONIME MUIIEBYI0 LEHHOCTh MPOAYKTOB MHUTaHUS,
HarpuMep, BUTAMUHbBI, MUKPO3JIEMEHThI, aMUHOKHUCIOTHI. [IInpokoe ncnosib30BaHue
MUIIEBBIX J00aBOK TPOU3ZBOAMUTENISIMA TUIIEBBIX TMPOAYKTOB  OMpPEAeIseTcs
CTPEMJICHUEM - YBEJIUYUTH CPOK COXPAHEHUSI KaueCTBA MUIIEBBIX MPOIYKTOB, B TOM
YUCJIe CKOPOIMOPTAIIUXCS U OBICTPO YEPCTBEIOIIUX B YCIOBHUSIX HEOOXOJIUMOCTH HUX
NepeBO3KH Ha OOJbIIME PACCTOSHUS; YAOBIETBOPUTH MOTPEOUTENSE BHICOKUMHU U
HAChIIIEHHBIMA BKYCOBBIMU Kauye€CTBaMHM MPOAYKTa CBS3aHO C HCMOJb30BAHUEM
apoMaTU3aTOPOB M KPACHUTENEH; CO3MAHME HOBBIX BHUIOB IMHILEBBIX IPOIYKTOB,
OTBEYAIOIIMX COBPEMEHHBIM TPEOOBAHMSIM HAYKU O MUTAHUM (HU3KOKAJIOPHUITHbIC
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MPOIYKThI, UMUTATOPHl MPOAYKTOB) - 3TO CBSI3aHO C HUCIOJIb30BAHUEM MHUILIEBBIX
J00aBOK, PETYJIUPYIOIIUX KOHCUCTEHIIMIO MTUIIEBBIX MPOTYKTOB.

EBponetickum CoBeToM paspaboTaHa cucteMa IMdpoBol KOAU(DHUKAIIUH
MUIIEBLIX T00aBOK ¢ auTepoi «E». OHa BkitodeHa B kojiekc BO3-DAO 1151 NUILEeBBIX
MPOIYKTOB KaK MEKAyHapomHas IudpoBas cucTeMa KoIu(DHUKAIMK THUIIEBBIX
no6aBok. Kaxmoil ©3 THUIIEBBIX T00aBOK TPHUCBOCH IM(HPOBOM Tpex- WM
YyeThIpex3HauHblil HoMep. Homep Mapkupyercs B COYETaHMM C Ha3BaHHEM
(GYHKIHMOHAIBHOTO KJacca, OTPaXKaIoIIero TPYIIUPOBKY MHUIIEBBIX J100aBOK IO
TeXHOJIOTUYeCKUM (GyHKIMsIM (Tonkiaccam). Hamuume B NMIEBOM MPOAYKTE
MUIIEBBIX J00AaBOK JIOKHO OBITh YKa3aHO Ha MapKUPOBOYHOM sipibike. CoriacHo
NPEMIOKEHHOW cucteMe MupoBoi KOAU(UKAIIMK MHILEBBIX J100aBOK, HX
KJaccu(ukanus BeITISIUT ciaeayomuM oopazoM (ocHoBHBIE rpynibl): E100-E199 —
kpacutenu; E200-E299 — xoncepBantsl; E300-E399 antnokcuaantel; E400-E499 -
crabunmu3atopbl KoHcucteHiuu, FE450-E499 — oswmymeratopsr; E500-E599 -
PETYJISATOPBI KUCIOTHOCTH, pazpeixymntenu; E600- E699 - ycunurenu BKyca u apoMara;
E700-E899 — 3anacusie nnaekcel; E900-E999 - rmazupyromme areHThl, yayquTenn
xJjeoa.
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KoHTpoJibHBIE BOIIPOCHI:
1. Yto moHMMAETCs MO KPUTHYECKHU 3HAYUMBIMH MPOTYKTAMHU ?
2. OCHOBHBIE UCTOYHUKH NOCTYILICHHS CKPBITOM COJIM B OPraHU3M, KaKue
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3. OcHOBHBIE HICTOUYHUKHU MOCTYIUICHUSI CKPBITOTO caxapa B OpraHu3M, Kakue
3a00JIeBaHUsI MOTYT OBITH CIIPOBOIIMPOBAHBI MOBBIIICHHBIM COJIEPKaHUEM
caxapa, moTpedIIIeMOTo C MUIIEBBIMH MPOIYKTaMH U Orogamu?

4. OCHOBHBIE HCTOYHUKHU MOCTYIJICHUSI B OPTAaHU3M HACHIIICHHBIX KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, KaKKe 3a00JIeBaHUS MOTYT OBITh
CHPOBOLIMPOBAHBI TOBBIIIIEHHBIM COJIEP>KaHUEM HACHIIICHHBIX )KHPOB U
TPAHCU30MEPOB KUPHBIX KUCIOT, TOTPEOIIIEMBIX C MHUILEBBIMHU MPOAYKTAMHU U
omronamu?

5. Kakue mMeponpusTist MOTYT HOBIUSATH HA CHIKEHHE B MEHIO COJICPKaHUs
KPUTUYECKH 3HAYUMBIX HyTPHUEHTOB?

CnpaBoyHbIe MaTEepHAJBbI 110 TEMe:

['oBOpst 0 370pOBOM MUTAHUM OOJIBIIOE BHUMAHHE YACNAECTCS COKPAIICHHUIO
NOTpeOJICHUsT COJIM, caxapa, >KUPOB JKMBOTHOTIO MPOUCXOXKICHHUS, B TOM 4YHUCIE
MPOAYKTOB UX coJiepkaniux. HyTpueHThI, OKa3bIBaIOIINE HETaTUBHOE BO3/ICHCTBUE HA
3I0POBbE U TPEOYIOIIKE perlaMeHTAlMK MPEIeIbHBIX 3HAUCHU N MTOTYYUIIN Ha3BaHUE
KPUTHYECKU 3HAYUMBIX HYTPUEHTOB. [Ipu 7TOM HEOOXOAUMO YETKO MOHUMATh KaKHe
MPOAYTHI HECYT B c€0€ CKPBITYIO YIPO3Yy.

HapaimuBanue mnpou3BOACTBa MHUINEBBIX MPOJAYKTOB Bce 0OoJiee TITyOOKOi
nepepaboTKu, ObICTpasi ypOaHU3aIus U U3MEHEHUE 00pa3a KU3HU MEHSIOT TEHICHIIUH
B 00y1acTu muTaHusl. JJoCTYIHOCTH U [IEHOBAas MPUEMIIEMOCTh ITPOTYKTOB, MPOIIEIIINX
rIIyOOKYIO TEXHOJOTHYECKYIO MepepaboTKy, MOBkIMaTCsI. Bo Bcem Mupe HaceneHue
noTpeOIIsieT Bce 00JIbIe BHICOKOKATOPUMHOMN TTHUIIM CO 3HAYUTEIIbHBIM COICpIKaHUEM
HACBIIIEHHBIX JKHUPOB, TPAHCKUPOB, CAXAPOB U COJIU.

Conp sBNIETCS OCHOBHBIM UCTOYHHUKOM HATPWs], IPU ITOM YCTAHOBJICHA CBSI3b
MEXIy TMOBBIIIIEHHBIM TTOTPEOJICHUEM HATPHs U TUTIEPTOHUEH, a TaK)Ke YBEIIMUECHUEM
pHUCKa CEepJeYHO-COCYUCTHIX 3a00JieBaHUN M MHCYIHTOB. OTHOBPEMEHHO, 1O MeEpe
OTXOJa OT TMPUBBIYHBIX CXEM TUTAHUSI CHUXKAETCA TMOTPEOJICHUE KIIFOUYEBBIX
COCTaBJISIIOIIMX 3J0POBOTO paruoHa — (PYKTOB, OBOIICH M MHUILEBBIX BOJIOKOH (B
YACTHOCTH, LIEJbHBIX 3J1aKOB). DPYKTHI U OBOIIHU COJEPKAT KaJIUid, ClIOCOOCTBYIOIIMI
CHIPKEHHUIO KPOBSIHOTO JIaBjieHUsA. Posib mepepaOOTaHHBIX MUIIEBBIX MPOJYKTOB Kak
HMCTOYHUKA COJIU B pallioHe OOBICHSIETCS TEM, YTO COJIEPKaHUE COJTM B HUX OCOOCHHO
BBICOKO (B CiIyyae TrOTOBBIX OJIIOJ, MSCOINPOAYKTOB, TAaKMX KaK OEKOH, BETYHMHA U
CBIPOKOTYEHAs KoJibaca, ChIPOB, COJICHBIX CHEKOB, JIAMIIIN OBICTPOTO MPUTOTOBIICHUS
U T.JI.), @ TAKXKE TEM, YTO OHHU MOTPEOJISAIOTCS YacTO M B OOJBIIMX KOJIUYECTBAX (B
ciydae xjeba v mepepadOTaHHbBIX 3€PHOBBIX MPOIYKTOB). Coslb Takke T00aBISETCS B
MIUIITY BO BpeMsI MPUTOTOBIICHHUS (B BHJIE CYyXUX OyJIbOHOB) WIJIH YK€ Ha cToJie (B BUIIE
COYCOB M MUIIEBOM coyin). BMecTe ¢ TeM MHOTHE NPOU3BOJUTENN MEHSIOT PELEHTYPY
CBOCH TPOMYKIMH IS COKpPAIICHUS COJACpPXKAHUS COJM, W TOTPEOUTENsSIM
peKoMeHyeTCsl 00pallaTh BHUMaHUE Ha ATUKETKU MPOJTYKTOB M BEIOMPATH IPOTYKThHI
C HU3KUM COJIEpKaHUEM HATpHSI.

BO3 pexomenayeT B3pOCIIbIM NOTPEOATh MEHEE 5 T COJIU B IEHb (UyTh MEHbIIIE
OJIHOM 4YaitHOM j0kKH). [{s1 mereit B Bo3pacte ot AByX a0 15 mer BO3 pekomenayet
KOPPEKTUPOBATh PEKOMEHIOBAHHOE MAaKCHUMaJIbHOE MOTPEOJICHHE COJIM B CTOPOHY
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YMEHBIIEHUSI UCXOJI U3 UX MOTPEOHOCTEN B AHEPTUU MO CPABHEHHUIO C B3POCIIBIMU,
YTO COOTBETCTBEHHO COCTABIISACT 2,5-5 Tp/CyTKH.

Crnemyer OTMETHTb, UYTO HATPUHN SBIISETCS BAKHEHIIIM OMOTEHHBIM 3JIEMEHTOM,
HEOOXOMMMBIM [IJIs1 TIOJJICP>KaHKS BOJHO-IIEIOYHOTO OanaHca, Tepeaadyd HEePBHBIX
UMITYJIbCOB, HOPMAJIBHOTO  (DYHKIITMOHMPOBAHWSA KIETOK. M30BITOK  HaATpwHs
COMPOBOK/IA€TCS OBBIIIEHUEM KPOBSIHOTO JaBJICHUSI, IOBBIIICHHBIM HAMPSHKEHUEM B
paboTe cepAeHHO-COCYAUCTOM CHUCTEMBI, HAKOIUIEHHEM >KUJIKOCTH B OpPraHU3ME,
HapylIeHneM 0OMeHa BEIlleCTB, COMPOBOXKIAIOMIETOCS] (POPMUPOBAHUEM U30BITOYHON
Macchl Tena.

OCHOBHBIE HCTOYHUKH TMOTPEOJCHUS HATPUS B MHUIIE ONPEACISIOTCS
KyJIbTYPHBIMHU OCOOCHHOCTSIMA U KYJIUHAPHBIMU MPEANOYTECHUSMU HACEJICHHUS.
Hatpuii B 3HAQUUTENBHBIX KOJUYECTBAX COACPIKUTCS B MPOAYKTAX MOBCEIHEBHOIO
yHnoTpeOsieHus - B MOJIOKE, Msce, XJIeOOOYJIOUHBIX H3AENUAX, MSCOMPOAYKTaX,
CHEKOBOU MPOAYKIMHU, a TAK)KE BO BKYCOBBIX JI00aBKax K MHUIIE (COYChI, IPUIIPABHI).
Hatpuii cogepkutcs TakkKe B TIIyTaMare HATPUsl, KOTOPBIM MHUPOKO HCIIOIB3YETCS B
KaueCTBE MUILEBOM T00aBKM BO MHOTHX PETMOHAX MUpA.

Jlist perieHus riao0anbHOM 3a7a4d M0 CHHXKEHHIO 3a00JIEBAEMOCTH HACEICHUS
OXHMpeHueM, OO0JEe3HSIMH CHUCTEMbl KpOBOOOpamleHUs, HapAay ¢ OpPOYUMHU
MEpONPUATUAMHU OOJIbIIOE 3HAYEHUE MMEET COKpalleHue noTpedneHus coiu. s
peanu3anuy 3TOM 33Ja4yd Ha MONYJSALMOHHOM YPOBHE HEOOXOAMMO IPOBEICHUE
MJIAHOMEPHOM PaboOThI MO MEPECMOTPY TEXHOJOTHMUECKHX KapT U COKpPAIICHHEM B
TEXHOJIOTUU MIPUTOTOBJICHUS OJIIO/I COJIH, TTOBBIIICHUE B CTPYKTYpE MUTAHUS PPYKTOB
U OBOIIEH, mupokoe HHGOPMHPOBAHWE HACEJCHUS O JIaHHOW mpobiieMe U ee
npuurHax. B JoMamHuX yCIOBUSIX 11€71ecO00pa3HO TMOCTENEHHO COKpallaTh
KOJIMYECTBO BHOCHMOM B OJI0/1a MPU IMPHUTOTOBJICHUH COJIH, YOpaTh ¢ 00€IEHHOTO
CTOJIa COJIOHKY, TpH (OPMHUPOBAHUM MEHIO OTAaBaTh MPHOPUTET C HUBKUM
conepkanremM Hatpus. CieayeT OTMETUTh, YTO BKYCOBBIE PEIENTOPHI UeJIOBEKa K
MOHM>KEHHOMY MOTPEOJIEHUIO COJIM aJIallTUPYIOTCS MOCTENEHHO, MPUOTKPbIBas OoJee
IIMPOKUI JUAITa30H BKYCOB.

Ntak, OCHOBHBIMM MCTOYHUKAMU MOCTYIICHUs] HaTpuUsl (MOBapEHHOM COJIU) B
OpraHu3M 4YeJoBeKa SIBJIAIOTCSA XJIeO W XJICOHBbIE MPOJIYKTHI, KOJIOACHBIC U3ACTUS U
MSICHBIE KOHCEPBBI, CHIPbI, KOHCEPBUPOBAHHBIC OBOIINM M COJICHBbS, COJICHas |
KOITYeHasi pplOHask MPOYKILIHUS, a TAKXKE MPOAYKTHI ObICTpOro nutanus (pact-dyn) u
pasznu4yHble KOMOWHHUPOBAHHBIE MPOAYKTHI (COYChI, KeTuynbl U Ap.). Conepxkanue
HATpHs B XJIEOOOYIOUHBIX U3aenusIX kKoneodnercs ot 246 mo 499 mr/100 r. MsicHbie
koHcepBbl coaepxkaTr oT 400 mr mo .800 mr/100r (mist GonpiHCTBA - OKOJIO 600
Mr/r), Bapenble kosbacHbie wusnenus ot 800 mo 1000 wmr/100r, BapeHo- u
ceipokormaenbie 1500- 2000 mr/100 r. OBoIIHBIC KOHCEPBBI M COJICHBS COJIEPIKAT OT
600 mo 1100 mr/100 r natpusi. ComepkaHue HATpuUs B PBIOHBIX KOHCEPBaxX
coctasisieT 540-700 mr/100 r, B kormueHoit pride - 1o 1000 mr, a B cosieHoM - oJiee
4900 mr/100 r. B mopiiuu HEKOTOPBIX MPOIYKTOB hacT-Ppyaa MOKET COAEPKATHCS 10
1000 mr Hatpus Ha 100 rp. npoaykra.

dusnonorundeckas morpedHocts 11 getedt — ot 200 mo 1 300 mr/cyr.

OCHOBHBIMM HMCTOYHHUKAMHU JOOABJIEHHBIX CAaXapoB SBIISIOTCS MYYHbIE
KOHJUTEPCKUE W3MIENHUs, TOPThl U MUPOKHBIE, KOH(DETHI, CIAJIKKUE KUCIOMOJIOUHbIE
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MPOJIYKTHI U TBOPOKHBIE M3ENHUS, CaJKUe 0€3aJIKOroJIbHbIE HAITUTKU, HEKTaphl U
COKOcCOJiepKamue HamuTKu. [log moOaBiIeHHBIM caxapoMm CiemyeT MOHUMAaTh BCE
BUJIBI TMPOCTBIX YTJIEBOAOB (caxapo3a, TIFOKO30(DPYKTO3HBIN CHUPOII, KpaxMaiabHas
naToKa, MeJ1 U Jip.), BHOCUMBIE B MUILEBON MPOIYKT JUIsl IPUAAHUS CJIAKOTO BKyCA.

B cootBerctBUu ¢ paeiictByrommumu ['OCTamu B cocTaBe me4eHbS MOXKET
comepkathest ot 20 mo 45 1/100 r caxapa, B koH(perax 65-75 /100 T, B TUPOKHBIX U
toprax ot 30 mo 65 1/100 r. Kucnomonodnbie NPOIYKTHI, TaKUE KaK CHIPKU
TBOPOKHBIE TJIa3upoBaHHbIe coqepxkat 22- 30 1/100 r caxapa, HOrypThl (PPYKTOBBIC
or 6 1o 14 r/100 r, Woryptel nutheBbie 7-15 1/100 r. CymiecTBeHHBIM BKIaa B
noTpebeHre caxapa BHOCST O€3aJIKOTOJIbHbIE HAUTKU, KOTOpbIE cojepxkar 5-12
r/100 T caxapa, a Taxke COKOBas MPOAYKIUs U HEKTaphl - oT 10 10 35 /100 .

YnotpebneHnue caxapa (B 4MCTOM BUJIE U B COCTaBE MPOJIYKTOB M OJIOJ) B
koiuuectBax Ooisiee 40 T/CYyTKM CYIIECTBEHHO MOBBIIIACT PUCKU (POPMUPOBAHUS
M30BITOYHOM Macchl Teya, OOJie3HEH CHUCTEMBI KpPOBOOOpAILCHUS, HApPYIICHUN
BOCIIPUUMYMBOCTH K WHCYJIHMHY W JICNTUHY, YXYIUIEHUs mnamsatu, kapuecy. BO3
PEKOMEHAYET OrpaHUYUTh OTpebieHne caxapa B 20 1/cyT (2 CTOJIOBBIC JIOXKKH).

[IpoGnema kapueca XOpOIIO 3HAKOMa BCEM, HAauWMHAasg YK€ C JIETCKOIro
Bo3pacta. M3BecTHO, 4TO OakTepuu POTOBOM TMOJOCTH MHUTAIOTCS MPOCTHIMU
caxapaMu. B pe3yiapTaTe MX  JKHU3HEAEATENBHOCTH  00pa3zyercs  KHUCIOTa,
paspymampomas 3yOHyl0 »Maib, a 3aTéM M JEHTUH, (POPMHUPYETCS KaphuO3Has
MOJIOCTb.

['opmon menTuH  HeceT WHGOPMAIMIO B MO3IOBYHO TKaHb 00
YAOBJIETBOPEHHOCTH CBHEJCHHOM TMHINEH U BbI3BIBAET B OpPraHU3ME YYBCTBO
HachlleHns. OpykTo3a MpEensITCTBYET MOMAaJaHUI0 JIENTUHA B MO3T U CO3MAET
MCKYCCTBEHHOE YYBCTBO T0JI0/1a. Y JIFOAEH C PE3UCTEHTHOCTHIO K JIENITUHY MO3T HE
MOJIY4YaeT HYKHOTO CUTHAJIA, [IO3TOMY UM CII0KHEE KOHTPOJIUPOBATh CBOM alleTuT.
HccnenoBanusi Ha KpbIcax MOKa3ajiH, YTO y >KUBOTHBIX, KOTOPBIE YIOTPEOJISIIOT
bpykTo3y, BbIpabaTbiBaeTCAd OOJbLIE JIEITHHA, 4YeM o00buHO. B pesynbrare,
YyBCTBUTEIHLHOCTh OPTraHU3Ma K HEMY CHUYKAETCSI, JKUBOTHBIE ITOCTOSIHHO XOTST €CTh.
Korna ¢pykro3y yOupanu u3 paiyioHa KpbIC, YPOBEHb JICTITUHA BO3Bpalajics B
HOPMY, alMeTUT CTAOUIU3UPOBAJICS.

Yuénble n3 HoBoll 3emananu moctapajiichb HAWTU CBSI3b MEXAY JUIIHUM
BECOM Yy MYXXUYMH M HMX BO3PACTOM, OOIICH KaJOPUITHOCTBIO MUTAHUS, CaxapoM,
ynoTpeOsieHneM ankoroisi, Kypenwem. Camasi CHIbHas CBSI3b IPOCIICKUBATIACH
MeX Ty HaOOpOM Beca U yImoTpebIeHneM caxapa.

AMEpPUKAHCKHUE Y4YEHbIC MPOBEIU U3YUYUIIU PE3UCTEHTHOCTh K HMHCYJIUHY Y
KPBIC, 1aBasi UM MUILY C BBICOKUM COJEPKAHUEM caxapa, B Pe3yJIbTaTe CYIIECTBEHHO
CHUYKAJIaCh YyBCTBUTEIBHOCTbD K JICITUHY U UHCYJIUHY.

WznumniHee exeTHEBHOE YMOTpeOJIeHUE caxapa CYIIECTBEHHO IOBBIIIACT
pucku  (GOpMHUpPOBaHUS caxapHOro jauabera, 4Yro OBUIO  TMOATBEPHKICHO
NOMYJISIIMOHHBIM UCCIEAOBAaHUEM (B MCCIEIOBAaHUU MPUHUMANIM ydacTue 6omee 51
TBICSYU YeJl.), mpoaoipkaBmuMes ¢ 1991 mo 1999 rr. beino gokaszaHo, 4To y JrOJEH,
KOTOpbIE PEryJsipHO YMNOTPEOJAIOT MOACTAlIEHHbIE HANUTKU (JIMMOHAJ, CIAIKUAN
yai, SHEPTreTUKH, cIaakui kode) puck GopMupoBanus auadeTa ObLI BBIIIE, YEM B
KOHTPOJIbHOM rpyr1e B 4,8 pa3za, I€4YeHOYHON HEJOCTATOUYHOCTH — B 3,4 pa3a. Takxke
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B MCCIEA0BaHUU ObLIO MOKa3aHO, YTO €CIIM YEJIOBEK €KEIHEBHO BBIIMBAECT CTAKAH
CJIAIKOTO JIMMOHAJIa, OH B CPEIHEM MPUOABISET B TOJ, TOJBKO B CBSI3H C ATUM
dbakTopoM okoj0 6 JumHUX Kr. Eie ogHuM w3 HEOJIarompUsTHBIX MOCIEACTBUN
©KEITHEBHOTO M30BITOYHOTO YIOTpPEOJNEHUs caxapa SBISETCS HETAaTUBHOE
BO3JICICTBHE TOBBIMICHHOTO COJEP)KAHHS caxapa B KPOBH Ha THUIIOKAMII, YTO
COMPOBOXK/IACTCS CHIDKCHHEM KOTHUTHUBHBIX BO3MOXHOCTEH OpraHm3Ma -
YXYAIIAeTCS MaMATh, pa3BUBACTCS SMOIIMOHAIBHAS TYITOCTb.

Just  pemieHust TII00ANbHOM  3a7jaud 1O  COKPAIICHUIO  KOJIMYECTBa
noTpedIsIeMOro caxapa HeoOXoJAuMa peanu3alus KOMIUIEKCa Mep MO MOBBIIICHUIO
OCBEJIOMJICHHOCTH JIETeH M UX pOAUTENIel O BIUSHHUMU caxapa Ha 3/I0pOBbE, B T.4. O
OBICTPBIX W OTCPOUYCHHBIX 3(PdeKTax; MNepecMOTp TEXHOJOTUUECKUX KapT U
COKpAIlIEHUE B TEXHOJIOTMH MPUTOTOBIICHUs OJII0]] caxapa, MOCTEIEHHOE UCKITIOUECHUE
U3 paldoOHa TUTaHUS IKOJIHHUKOB KOHJIUTEPCKUX U3JIETUN U 3aMellleHHEe UX
bpykTaMH W HWOTypTamu, TMOMYyJIApU3AIUs  WCIOJB30BAHUS  HEKAJOPUHHBIX
Caxapo3aMEHUTENIEH.

OCHOBHBIMM HMCTOYHHUKAMH JKHpPA, HACHIIICHHBIX JKHUPHBIX KHCIOT U
TPAaHCU30MEPOB JKHPHBIX KHCJIOT SBIISAFOTCS TPOIYKTHI, TPOU3BEICHHBIE C
WCITOJIb30BAaHUEM MSICHOTO M MOJIOYHOTO CHIPhsI, KOHIUTEPCKUEC U3EIHS, HEKOTOPHIS
BU/IBI MACJIOKUPOBOH TIPOTYKITUN U COYCHI.

MsicHBIE TIPOAYKTHI, TaKWe KaK KOJOAachl, COCHCKH W CapAClIbKH, MSICHBIC
JIENKATeChl, TOTOBBIC KyJIWHApHBbIC WU3Aeaus, MMoaypabpukaThl U KOHCEPBHI,
MO3UIIMOHUPYIOTCS KaK UCTOYHHUK TIOJHOIIECHHOTO O€JIKa C BRICOKOW YCBOSIEMOCTBIO U
OMOJIOTUYECKOM IIEHHOCTHIO, B TOKE BPEMS OHU SIBJISIFOTCSI OCHOBHBIMHU HCTOYHUKAMHU
xupa. Conepxanue O6eika B BApEHBIX K0JI0acax, COCUCKaX M capeiibKax KoyueOaeTcs
ot 8% 1o 13%, Toraa kak xupa ot 15% mo 38%, mpu 3TOM COOTHOIICHHE OETOK/KHUP
coctaBisier oT 1:1,15 mo 1:4,75. B rpynne moJiyKONM4YeHbIX, BapeHO-KOMYEHBIX U
CBIPOKOMYCHBIX KOJIOAC W JCIMKATECHBIX MSCHBIX TIPOAYKTOB COOTHOIIICHHE
OeJIOK/KUp Yallle Bo3pacTaeT B CTOPOHY Ipeobananus xupa. Coaep:kaHue Xupa B
MSCOPACTUTEIIBHBIX KOHCEPBAxX, BBITYCKAEMBIX I10 HAIMOHAILHOMY CTaHIAPTY,
koaeoiercst ot 8% 10 35,0% u 3aBHCHUT OT BUJIa U COOTHOIICHUH MCIIOJIb30BAHHOTO
CeIpbs. [Ipu 3TOM Ta e TMPOAYKIHS, HO MMPOU3BOAMMAS IO TEXHUYCCKUM YCIOBUSIM
NPEANPUATANH, MOXET COACP)KaTh 3HAYUTEIBHO OOJbIIEe KOIMYECTBO JXKHMpa. B
KOHJUTEPCKUX U3/ICTUAX B 3aBUCUMOCTH OT COCTaBa KOMITIOHEHTOB COJICpYKAaHUE JKHAPa
nocturaeT 30%. B roToBbIX coycax 1 MaiiloHE3aX CO/AEPKAHUE KUPA MOKET IOCTUTATh
65%. ConepkaHue HACBHIIICHHBIX JKUPHBIX KUCIOT B MSICHBIX MPOJAYKTAaX KOJIEOIeTCs
ot 3,3% no 11,6% B 3aBUCHUMOCTH OT COJE€pKaHUA KHpPAa U BUJA UCIIOIb3YEMOTO
CBIPBS, TIPH ITOM y CYIIECTBEHHOW JOJIM aCCOPTHMEHTA KOJIOACHBIX W3JEIUN OHO
COCTaBIIsIET B cpenHeM 5-6%. B moiiouHo#l npoaykuuu npu ypoBHe xupa g0 10%
TaKXke COACPKUTCS 5-6% HACBIIIEHHBIX KUPHBIX KUCIOT.

N30b1TOuHOE TTOTpEOICHUE JKUPHOW UMM TakK€ BO MHOTOM OIPEACIISICT
pUCKH  (OPMHUPOBAHUSI TOBBIIMIEHHOW Macchl Tella, 3a00JIeBaHUN CHUCTEMbI
KpOBOOOpaIeHus: (aTepockiaepos3a), HapyUIEHUIO KUPOBOTO oOMeHa, (YyHKIUU
NEYECHH.

OTaenbHO ClleyeT OCTAaHOBUTHCS Ha TPAHCU30MEpPaX IKUPHBIX KHUCIOT
0o0pa3yloluXxcsi MpU TUAPOTEHE3alUH SKUAKUX PACTUTENbHbIX Maced. VMeHHOo
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TPAHCU30MEPHI, OKA3bIBAIOT CYILIECTBEHHOE BIIMSIHUE HA PUCKU PA3BUTHUA CEPACUYHO-
coCyaucThIX 3aboneBanuii. [loaToMy WX comepkaHUE B MACIIOKHUPOBON MPOIYKIIHH
SBJIIETCSI TTIOKa3aTesieM 0€30MacHOCTH B CTPOTO peryiaMeHTHpyeTcsi. B cooTBeTCTBIM
¢ nerictByrorumu tpedoBanussMu TP TC 024/2011 «TexHHYecKHi perjaMeHT Ha
MacJIOKUPOBYIO MPOAYKIHIO» COJECPKAHUE TPAHCU30MEPOB JKUPHBIX KHUCJIOT B
MacCJIOKHPOBOM MPOAYKIIUM HE JOHKHO MPEBHIIATE 2%.

CozpatenemM MeToJla TUAPOTCHU3ANMHU (IPUCOETUHEHUS] BOJOPO/Ia K JIBOMHOM
CBsI31) cuuTaroT ¢paniry3ckoro xumuka Ilons Cabatbe. B utone 1897 rona on caemnan
OTKPBITHE, 3aJI0KUBIIIEE OCHOBBI IPEBPAICHUS] PACTUTEIBHOTO Macjia B TBEPAYIO
cyocranuuio, B 1912 romy momyuun 3a sto HobGeneBckyio mnpemuto. Cabatbe
OOHapyYXUJI, YTO MEJIKHUE YaCTHUIbI HUKEJIS CIIYXKAT XOPOIIMM KaTaanu3aTOPOM PEaKIUU
ra3oo00pa3HOro BOJIOPOJAa C ITUJIICHOM, MPOCTEHIINM YTIEBOJOPOJAOM C JABOMHON
CBs3bI0. HO BCKOpE BBISICHUIIOCH, YTO TaKUM K€ CIOCOOOM MOXKHO MPUCOEIUHSITH
BOJIOPOJT ¥ K JPYTUM BeEIIeCcTBaM ¢ ABOWMHOM CBsA3bI0. B 1901 rogy HeMenkuii XUMUK
Bunbrensm Hopman npuMeHUI 3TOT METOJ JIsl IEPEPaOOTKH KUAKUX PACTUTEIBHBIX
Macesl B TBepable kupbl, a B 1902 romy mosydnsn Ha Hero narteHT. I[Ipomecc
TUJpOreHn3auu (TUAPUPOBAHKUE) MPOUCXOIUT NPU MPONMYCKAHUU BOJOPOJA MO
JIaBJICHHEM 4Yepe3 MacJio, HarpeToe 0 BHICOKOM Temmeparyphl (okono 200 rpamycoB
Henbcust). IIpm 3TOM YacTh HEHACBHIIMIEHHBIX J>XUPHBIX KHUCJIOT MpEeBpallacTcs B
HACBIICHHBIE.

N3HayanbHO THUIPOTEHU3UPOBAHHOE MACIO HE CUHUTANIOCh BPEIHBIM U JAXKE
PEKOMEHA0BAIOCH KaK 3/10pOBasi albTEPHATUBA KUBOTHOMY >kUpY. HUKOro He cMyTuin
TOT (DaKT, YTO TPU YACTUYHOM THAPOTCHMU3AIUU H3MEHSETCS MPOCTPAHCTBEHHAS
CTPYKTypa MOJIEKYJ: 3HAYUTEIbHAS YaCTh HEHACHIIIICHHBIX JKUPHBIX KUCIOT (110 60%)
nepexoauT u3 1uc-¢popmbl B TpaHc-popmy. C TOYKH 3peHHUS MPOU3BOIUTEIICH
MaprapyuHOB HAKOIUIEHUE TPAHC-U30MEPOB BIMSJIO Ha CBOWMCTBA JKHpPA TOJIBKO
MOJIOKUTENIBHO, TTOCKOJIBKY MPUBOJUIIO K TMOBBIIICHUIO TEMIIEPATYPhI TJIABJICHUS U
TBEPJOCTU. | UIPpOTEHNU3UPOBAHHBIE MACIia U MapTrapuHbI HA UX OCHOBE ObLIN JICIICBIIE
CIIMBOYHOTO Macjia, JOJbIIe XPaHWIUCh (Jaxke 0€3 OXJIAKICHHS) U TO3BOJISUIH
MHOTI'OpPa30BOE UCMOJIb30BAHUE MTPH JKapke. UMEHHO ruIpOoreHn3upOBaHHbBIN )KUP CTaJ
ocHOBOM uHaycTpun "dact-dhya" u npuratenem ee OypHoro pazsutus. B 1993 rony B
)kypHasie "JlaHueT" BbIILUIA CTaThsl, aBTOP KOTOpO Yonrtep Buiwier yrBepxaan, uro
NOTPeOJICHUE TPAHC-KUPOB MPUBOJMUT K TOBBIIIEHUIO PUCKA CEPICUHO-COCYIUCTHIX
3a0oneBanuii. [lpuunHa, MO MHEHWIO aBTOpa, COCTOSJIA B TOM, YTO TPAHC-KHUPHI
BBI3BIBAIOT U3MEHEHUE COOTHOIICHUS JTUMIOPOTEMHOB BHICOKOW M HU3KOM MJIOTHOCTH
B CTOPOHY VYBEJIMYCHHUS TEPBHIX. DTO B CBOI oOdYepeab SBIACTCS (HaKTOpPOM,
MpeApacnoiaraloliuM K arepockieposy. CBou npeamnonoxenus Bumier noaTBepani
dbakTamu, MOACYNTAB TOTPEOICHUE TPAHC-)KUPOB B PAIMOHE 85 THICAY 370POBBIX
JKEHIIMH, a 3aTeM B TEYCHHE BOCHMU JIET PETUCTPUPOBAI CPEU HUX 3a00JI€BAEMOCTh
U CMEpPTHOCTh OT cepJeuHbIX 3a0osieBaHuil. KonmuecTBo uH(MAPKTOB, CilydyaeB
BHE3AlTHOM CMEPTHU OT CEPACYHOTO IMPHUCTYNMa M BBIPAXKEHHOCTh aTEPOCKIIEPO3a
OKa3aJIMCh CYIIECTBEHHO OOJbIIE CPEAr TeX, KTO BCE ITH BOCEMb JIET €] MHOIO
MaprapuHoB. Takum 00pa3om, UCCIe0BaHUsI TTOKA3aIH, YTO TPAHC-KUPBI BEIYT CeOs
MHA4e, YeM IMC-KUPBI, HE TOJIBKO HA CKOBOPOAKE, HO W B opranusMme. Hampumep,
OKa3aBIIMCh B cOCcTaBe (GoChHOTUIMUI0B KICTOUYHBIX MEMOpaH, OHU BIUSAIOT HA PabOTy
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OCNIKOBBIX  MOJIEKYJ,  NPOHU3BIBAIONIMX  MEMOpaHbl, TaK  Ha3bIBAEMBIX
TpaHCMEMOpPAaHHBIX OEJIKOB. A 3TO B CBOIO OuU€pe/lb HapyIIaeT mepefady CUTHAJIOB,
HaIpuMep, MPU B3aNUMOJICHCTBUH TOPMOHOB C PELIETITOPAMH, ITOCKOJIBKY PEIEeNTOPHI
KaK pa3 ABJISI0TCS TpaHCMeMOpaHHbIMU Oenkamu. CTpasaeT TPaHCIIOPT BEILIECTB, BEb
OeJIKOBbIE KaHaJbl JJIA MEPEHOCAa MOJIEKYJ 4epe3 MEMOpaHy TaKKe OTHOCSTCS K
TpaHcMeMOpaHHbIM OenkaMm. Tak kak (HochoMumuUabl SBISIIOTCS €11 M ChIPhEM IS
CHUHTE3a MOJICKYJ] HIMMYHHON CHCTEMBI, HaJUYME B HUX JKUPHBIX KHUCIOT B TpPaHC-
KoH(opMauu TPUBOAUT K HAPYUICHUIO OMOXMMHHM BOCHAIUTEIBHBIX IMPOIECCOB.
[loMuMO TIOBBIILIEHUS pUCKA Pa3BUTUSL aTEPOCKIEpO3a M  COIMYTCTBYIOIIUX
3a00ieBaHUN cepala M COCYlIOB, TpPaHC- HU30MEphl MPHUBOAIT K CHUXKEHHUIO
YYBCTBUTEJIBHOCTU KJIETOK MOKETYIOYHONM JKeNe3bl K WHCYJIMHY — pPa3BUBACTCS
nuabeT 2-ro TUIA, XPOHUYECKUX BOCIHAIUTENbHBIC IMPOIECChl, OXHUpEeHHE. Takum
o0pa3oM, €CJii BMECTO HOPMAJIbHOTO CTPOUTEIHLHOTO MaTepHalia MbI IpejjaraeM
OpraHu3My OpakOBaHHBIE TPaHC-U30MEPHI, OOPA3YIOTCS NePEKTHBIE OMOJIOTUYECKUE
CTPYKTYPBI, KOTOPbIE HAUMHAIOT JTaBaTh COOM.

Jlnst yMeHbIIIeHHsI TOTPEOJICHNST TPAHC-)KHUPOB HEOOXOAMMO HCKIIOYUTH M3
palMoHa THMTAHUS MaprapyuHbI, TPOCMATPUBATh OSTHUKETKH Ha MPHOOpeTaeMbIe
MIPOIYKTHI HAa MPEAMET COJIEPKaHMS B HUX TPAHC-U30MEPOB JKUPHBIX KHCIIOT.

Takum oOpa3om, MEpONPHUATHS TIO CHIDKCHHIO COJACPKAHUS B IHIICBOU
MPOIYKIIMA KPUTUYECKH 3HAYMMBIX HYTPUCHTOB PEANTHM3YIOTCS IO TPEM OCHOBHBIM
HampaBjieHusM: 1) paboTra ¢ HaceleHHEM MO BOMpPOCaM 370POBOTO MUTAHUS; 2)
WH()OPMUPOBAHKME HACEJICHHS O COJICPKAHUU KPUTUYECKH 3HAYUMBIX HYTPHUEHTOB B
MUIIEBOM TPOAYKIMU; 3) COKpalleHHe KOJMYECTBA MPOAYKTOB, HCTOYHUKOB
KPUTUYECKU 3HAUUMBIX HYTPUEHTOB B MEHIO OPTraHW30BAHHBIX KOJUJIEKTUBOB.
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12.  https://www.ncbi.nlm.nih.gov/pubmed/20693348/Malik VS1, Popkin
BM, Bray GA, Després JP, Willett WC, Hu FB. /Sugar-sweetened beverages and
risk of metabolic syndrome and type 2 diabetes: a meta-analysis// Diabetes
Care. 2010 Nov;33(11):2477-83. doi: 10.2337/dc10-1079. Epub 2010 Aug 6. (maTa
oOpallieHusl K 3JIEKTpOHHOMY pecypcey 25.04.2020).

13.https://www.nkj.ru/archive/articles/9780/ (nata oOparieHus K IEKTPOHHOMY
pecypey 25.04.2020).

4.3. Yueonwtit nnan:

Ne | Tema KonnyectBo yacos
JEKIUs | caM. IIPAKT. | BCEro
pabota | pabota
1 BBoaHoOE 3aHATHE — HHCTPYKTaX 1 1 2

10 UCIOJIb30BAHUIO CEPBUCOB
MPOTrPaMMBbl, BXOJHOE
TECTHPOBAHUE

2 Ponb 1 3HaUMMOCTB UIIEBOTO
dakTopa B COXpaHEHUH U
YKPEIUICHUH 3JI0POBbSI HACEJICHUS],
npoduIakTHKe 00Ie3HEH
[UBWIN3ALNH, TIPOMEKYTOUHOE
TECTUPOBAHUE

3 OcHOBBI PpU3HOTOTUU
IULLIEBAPEHUS, IIPOMEKYTOYHOE 1 1 1 3
TECTUPOBAHUE

4 OCHOBHbBIE KOMITIOHEHTHI TTUIIIH,
MPOMEKYTOUYHOE TECTUPOBAHUE

5 Kputnuecku 3HaunMbIe
HYTPUEHTHI B PA3JIUYHBIX CPyInax
MPOJYKTOB, IPOMEXKYTOUHOE
TECTUPOBAHHUE

6 Htorosoe 3aHsiTue

Bcero 5 5 5 15

[S—y
[S—y
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PucyHnok.-1. UucjieHHOCTH 00y4aloIuxcsi B 0011eo0pa3oBaTeibHbIX
opranu3anusx no P® B nmuamuxe 3a 2012-2019 rr.

Tabumuua 1. - YuciaeHHocTh 00y4yaomuxcs B 001eo0pa3oBaTe/IbHbIX
opraHu3auusax B AMHamMuke no P@® u ®exepanbubiM Oxkpyram PO

TeppuTopua 2012 2013 2014 2015 2016 2017 2018 2019

PO 13040412 | 13266473 | 13886449 | 14341426 | 14785443 | 15258161 | 15766806 | 16138511

UeO 3029871 | 3110930 | 3241027 | 3339897 | 3459737 | 3588585 | 3697306 | 3815831

C3®0 1139883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863

OO 1257860 | 1314744 | 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813

CK®0O 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188

neo 2734610 | 2699489 | 2806562 | 2887380 | 2957437 | 3023509 | 3105018 | 3208782

YOO 1172810 | 1192783 | 1236945 | 1272445 | 1325590 | 1371839 | 1417720 | 1452411

CpO 1927236 | 1989979 | 2050417 | 2120161 | 2201885 | 2268581 | 2321420 | 2089361

Jiloe] 650928 | 645998 | 651188 | 678366 | 693059 | 706242 | 715222 | 1002691

Tadauuna 2. - Yuciaennocts odyuarommuxcs 1-4-x kiaccon
001eo0pa3oBaTe/IbHbIX OPraHu3anui B JuHAMHKe 110 P® u @egepanbHbIM
Oxkpyram P®

NPOrH032 npordHo3 nporHo3

Tepputopua | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

PO 5577426| 5696272 | 5597953 | 6223481 | 6467869 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | 7888377

L®0 1287180 1334226 1382438 | 1428609 | 1485378 | 1551005 | 1605061 | 1677221 | 1718547 | 1773515 | 1825283

300 492896 | 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557

100 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875419 | 914569 | 953718

CK®0 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629457 | 648072

Nneo 1150698 | 1137948 | 1198825 1243545 | 1300775 | 1343295 | 1390252 | 1433032 | 1474537 | 1518524 | 1563311

Yoo 516583 | 522828 | 540221 | 562992 | 585389 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276

C®0 833824 | 866747 | 892671 | 941071 | 570119 | 1018143 | 1041347 | 520407 | 1036499 | 1058534 | 1081369

Jilo]e] 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 425211 | 375982 | 391335 | 406689
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Pucynok - 3. 3a00/1eBaeMOCTb CaXapHbIM JUA0ETOM JieTeil ¥ NMOJAPOCTKOB
(o0mas) mo P® B qrunamuke 3a 2012-2019 rr. (na 100 ToIC. HaC.)
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3a 2012-2018 rr. (8%)
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Tab6auua 3. - Jlunamuka 3a60/1eBaeM0OCTH caxapHbIM auaderom (Ha 100 ThIc.)

ﬂ'e.":eppﬁ’mliﬁﬂ 2014 | 2015 | 2016 | 2017 | 2018 MHE?;E:;H% Spfﬂfi:[&; ; ngr@m
PO 987 | 1087|1183 | 121.8 | 1282 | 115.1

Llentpatersit GO 115,81 128,3 (1369 | 1389 | 147.3 133.4 1.16 2
Cepepo-3anammeti ©O 138,21 148,9( 166,1 | 1684 | 174.1 159.1 1,19 1
J1075503::0le) 96 |[117.3]1204 (1273|1283 117.9 0,74 3
Cesepo-Kaexkasckmit @O 45,1 1 529 | 60,5 | 62.4 | 65,1 57,2 0,49 8
IpuBomkckHi @O 946 | 103,91 113,5|116,2| 1232 110,3 1,93 5
Vpatecrii @O 117,7( 114 | 125,4 [ 133,7 | 142.1 126.6 115 3
Cubupckmit ©O 83,5 | 90 |101,5]1062| 1173 99.7 0,79 6
HansreBocroureri O 804 |1 93,5 989 | 96,8 | 973 934 0,94 7
[Tpomomxenne Tabmuibt 3.

noﬂgeopg;glzﬂ 2014 | 2015 | 2016 | 2017 | 2018 mgffe;‘nﬁ g}“‘a;m:;“; CI‘]‘ Pﬁ;‘“’
PD 2547 271 [294.2] 308 | 317 288.9

Henrpasisii O 28391 309 | 328 | 341 |352.4| 32238 1.12 3
Cesepo-3anamusii PO 372.1 | 385 |401,7| 408 |432.6| 399.9 138 1
FOsxmm1i ©O 2162 271 |282.6| 320 [301.9| 2783 0.96 5
Cesepo-Kasrascxni @O | 1191 | 140 |145.9| 150 [ 147.8 140.4 0.49 8
IIpeBomxckHi OO 256.1 ] 259 |289.3| 291 |313.2| 2818 0,98 4
Vpamckuit ©O 328.5 ] 298 |334.4| 350 |366.2| 3354 1.16 2
Cutupekmi PO 2256 247 |280,1| 298 |309.2| 271.9 0.94 6
HamsrerocToHEIH PO 216 | 229 [246.6| 268 |255.4| 243.0 0.84 7
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PucyHok - 5. 3a001eBaeMOCTh O:KMpPEeHHEM Y JeTeill M MOAPOCTKOB (00111as) 1Mo
P® B nunamuke 3a 2012-2019 rr. (1a 100 ThIC. HaC.)
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PucyHnok. — 6. CpenqneMHOro1eTHUI NpUpPOCT (YObLJIb) YPOBHS 32a00/1€BaeMOCTH
JeTeil M MOAPOCTKOB 0KHPEHUEM
3a 2012-2018 rr. (B%)

Tabauua 4. - /lunHamMuka pacnpocTPaHEHHOCTH O:KHMPEHMS Y JieTell U MOAPOCTKOB
(na 100 ToIC.)

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