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[Tpunoxenue 2

VTBEPX/IEHA
npuka3zoM PocriorpedbHaazopa
oT Ne

OBYYAIOIIAA (IIPOCBETHUTEJIBCKAS) IIPOI'PAMMA
10 BOIIPOCAM 3I0POBOI0 MUTAHUS
IJIS1 ieTel IKOJbHOI0 BO3pacra

I. O0mme mos10xeHUs

OOyuaromasi TPOCBETUTENbCKAs TporpaMma Il IIKOJIBHUKOB «OCHOBBI
3[I0pDOBOTO THWTaHMs MpelHa3HaueHa s oOywarommxcs (5-11  kmaccoB)
o01ieo0pa3oBarenbHbIX opranu3anuil. [Iporpamma paspadorana B 1esX peain3aliuu
dbenepanpHoro mpoekta «DopMHUpoBaHHME CHCTEMBI MOTHUBAIMKM TPaXKIaH K
3I0pOBOMY 00pa3y >KWU3HHU, BKIIOYas 370pOBOE MUTAHUE U OTKa3 OT BPEIHBIX
npuBblueKk (YKpersieHue OOIIECTBEHHOTO 3/0POBBs)» HAIMOHAJIBHOIO MPOEKTa
«emorpadus» u B coorBerctBum ¢ [lnmanom meponpusituii PocriotpeOHanzopa mno
peanu3alnudu MeponpuaTuii peneparbHOr0 MpoeKkTa «YKPEIUIeHHe OOIIeCTBEHHOTO
3nopoBbsi» Ha 2019 roxm w mepcnektuBHbiM mepuon  2020-2024  ronos,
YTBEPKJIEHHbIM TIpuKa3oM PocrotpeOHanzopa ot 25.01.2019 Ne 29, nns peuienus
3a1a4 o bopMHUPOBaHUIO cpenpl, CIIOCOOCTBYIOIIEH MTOBBILICHUIO
MH()OPMUPOBAHHOCTHU TPaXKJaH 00 OCHOBHBIX MPUHIIUIIAX 3/IOPOBOTO MUTAHUS.

B mporpamme mpeacrtaBieHa wHdopManus 00 OCHOBaX 30pPOBOr0O MUTAHUS,
3HQYMMOCTH BUTAMHUHOB M MUKPOXJIEMEHTOB JIsi TAPMOHUYHOTO POCTa U Pa3BUTHUS,
pallMOHAJILHOTO PEXUMa TMUTAHUS, BBIPAOOTKU 3J0POBBIX MHUILEBBIX CTEPEOTUIIOB
MOBEJICHUS ¥ TTUIIEBBIX MPUBBIYEK HA TAIe POCTa U Pa3BUTHUS peOCHKA.

I1. esieBoii pa3zaed

2.1. AkmyanvHoCcmb RPOPAMMOBL.

310pOBO€ MHUTAHUE SBIAETCA OJHUM M3 0a30BbIX YCIOBUN 370pOBbs JAETEH,
dopMupyeT 340pOBbIE CTEPEOTHIBI MHUTAHUSA, 3I0POBOE IMHIIEBOE MOBEICHUE
[OJIpacTAaIOILEro MOKOJICHUS Ha MepCHeKTUBy. B HacTosIee BpeMsl y 3HAUUTEIBHOTO
yucia JeTeil yKe K HIKOJIBHOMY BO3pacTy (hOPMHUPYIOTCS MMaTOJIOTUYECKUE MULIEBbIE
IPUBBIYKHU - U30BITOYHBIN IO KAIOPUHHOCTHU Y>KUH, Ype3MEPHOE NOTPEOICHUE COU 1
caxapa, JIETKUX YTJIEBOJOB (MPEANOYTEHUE MPOAYKLUUU C BBICOKMM COJIEpP:KaHUEM
caxapa (KOHIUTEPCKHUE W3MENHs, CIaJKHE BBIIEYKA W HAMHUTKH), XUpa U COJHU
(kombacHble M3JENHUs M COCUCKH, (acT-Pya), oTMeyaroTcs 3HA4YUTENbHBIE TI0
NPOAODKUTEIFHOCTH  TIEPEPBIBBI  MEXKIYy  OCHOBHBIMH  TNIpHUEMaM{d  IHUIIIH,
MHO>KECTBEHHBIC  HEYIMOPSAJOUYCHHBIE  TEPEKyChl. JTO  TIOBBIINIAET  PHUCKU
dbopMUPOBaHUS NATOJOTUH KEITYAOYHO-KHIIEYHOTO TPAKTa, SHIOKPHHHON CHCTEMBI,
YBEJIIMYMBAET PHUCK PA3BUTUSA CEPICYHO-COCYAMCTHIX 3a00JIeBaHWM, H30BITOUHON
Maccel Tenma, caxapHoro gauabera. IloaTBepkaeHuem MpoOJIEMBI  CIIyKaT
perucTpupyemMble IoKa3aTreaud 3a00JIeBa€MOCTH JEeTe U MOAPOCTKOB CaxapHbIM
nuabeToM U okupenueM (puc.l).
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Puc.l. lunamMuka o0meii 3a00/1eBaeMOCTH JieTel 1 MOAPOCTKOB
3a 2014-2018 rr. (na 100 ThIC. HaC.)

Bropoii acnekt mnpoOiemMbl - HEAONOIYYEeHUE NETbMU Ha 3Tale pocTa M
Pa3BUTHS HEOOXOAMMOTO KOJIMUECTBA OCHOBHBIX MTUTATEIbHBIX BEIIECTB, MUHEPAJIOB,
BUTAMUHOB, YTO TaK)XE€ MOXET MOCIYKUTh MPUYMHON (HOPMUPOBAHUS HAPYLICHUM
3I0POBBSA JIETEH, B MEPBYIO OUYEPE/ib ITO - 3a00JI€BaHMsl, 00YCIOBIECHHbIE Je(PUITUTOM
OMOJIOTMYECKH LEHHBIX BEUIECTB B pAlMOHE €KEIHEBHOIO NUTaHUS peOeHKa,
CHI)KEHUE YMCTBEHHOUN M (pu3nmyeckoit paboTOCIOCOOHOCTH JE€TEH, KOTHUTUBHBIX U
(GyHKIMOHATBHBIX BO3MOXXHOCTEH PacTyIlero Opranusma.

B 2019 rony ®enepanbabiM 3akoHoM oT 01.03.2020 N 47-®d3' 6110 BBEICHO
MOHSATHE 3JI0POBOrO TMHUTAHUS, IMpEeAyCcMaTpuBaroIiee 00sS3aTEIbHOCTh peaU3aliu
psla TPUHIUIOB, B TOM 4HCcIe: 1) UCHOJb30BaHME B MEHIO OJIOJ, PEIEnTYphI
KOTOPBIX, TPEIyCMaTPUBAIOT COXPAHHOCTh HMCXOJHOM OMOJIOTMYECKOW IIEHHOCTU
MUIIEBBIX MPOAYKTOB, THUIIEBBIX MPOAYKTOB CO CHUKEHHBIM COJIEPKAHUEM
HACBIIIIEHHBIX JKUPOB, MPOCTHIX CaxapoB, MOBAPEHHOW COJM, a TaKXe MUIIEBBIX
MPOJYKTOB, OOOTAIlEHHBIX BUTAMUHAMHU, IMUIIEBHIMU BOJOKHAMHU M OMOJIOTHYECKU
aKTUBHBIMU  J00aBKaMu; 2)  COOTBETCTBHE  DHEPreTHUUYECKOM  IIEHHOCTH
HEpro3arpaTaM, XMMHUYECKOTO cOCTaBa OJIOJ - (PU3HOJIOTUYECKUM MOTPEOHOCTAM
OopraHv3Ma B Makpo- 1 MUKPOHYTPUEHTaX; 3) pa3HOoOOpa3ue MEHIO; 4) ONTUMAJIbHBIM
PEXUM MUTAHUA; 5) COONIOACHUE CAaHUTAPHO-IMUIEMUOIOIMYECKUX TpeOOBaHUN Ha
BCEX HJTamax OOpalleHHs MHILIEBBIX MPOAYKTOB (TOTOBBIX OJt01); 6) UCKIIOUEHUE
UCITIOJIb30BaHUs (DabCU(PUIIMPOBAHHBIX MMUIIEBHIX MPOTYKTOB.

B Crparernn mnoBblllIeHUs KadyecTBa MHILEBOM Npoaykuuu B Poccuiickoit
@epnepanuu 10 2030 roga, BBEACHO OMNPEIEICHUE KAYeCTBA MUIIEBBIX MPOIYKTOB,
oTpeIeNsieMOe KaK COBOKYITHOCTh MOTPEOUTETHCKIX CBOMCTB ((hM3UKO-XUMHYECKHE,
MUKPOOMOJIOTUYECKHE W OPTaHOJCNITUYECKUE), DHEPreTHYECKYI0 | IHIIEBYIO
LEHHOCTh, CIOCOOHOCTh YIOBJIETBOPATH NOTPEOHOCTH 4YEJIOBEKa B MHILE MPU
OOBIYHBIX YCIIOBUSIX HMCHOJB30BAHUS B LEISIX OOECIEUEHUs COXPAHEHHS 3J0POBBS

. ®denepanpubiii 3ak0H ot 01.03.2020 N 47-®3 "O BHeceHun n3sMeHeHuil B @enepanbHblii 3aK0H "O
KayecTBe M 0€30MacHOCTH NHIIEBBIX MNpoaAyKToB" u cTarbio 37 denepanbHoro 3akoHa "OO6
oOpaszoBanuu B Poccuiickoit @enepanun”
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YeJioBeKa.

Bormpocsl opranuszanuu paboTsl ¢ JETbMU U OJAPOCTKAMHU, UX POAUTEIISIMU T10
NOMYJISPU3alMKA 3HAHUW O 3JI0POBOM MUIIEBOM MOBEACHHUH, 3JOPOBOM IMUTAHUHU, HA
dboHEe perucTpupyemMond IMHAMHUKUA PACIPOCTPAHEHHOCTH OXHUPEHUS, CaXapHOTO
nuabeTa, a TaKXKe TMPUHATBIX Ha TOCYIapCTBEHHOM YPOBHE CTpPATErHYECKUX
JIOKYMEHTOB M0 OpTraHU3alluy MUTaHUS I€Tel, MPUoOpeTaroT 0COOYIO aKTyalbHOCTb.

B canuTtapHO-TIpOCBETUTENHCKON TMporpamMMme TpeacTaBieHa UHpopManus o0
OCHOBax 3JI0POBOTO THUTAHUS, 3HAYMNMOCTH BHUTAMHUHOB W MHUKPOAIJIEMEHTOB IS
TapMOHUYHOTO POCTa M Pa3BUTHS, PAMOHAILHOTO PEKWMa MUTAHUSA, BBIPAOOTKU
3JI0POBBIX MUIIICBBIX CTEPEOTHUIIOB TIOBEICHHS U MUIIEBBIX MPUBBIYEK HA ATAre POCTa
Y Pa3BUTHA peOCHKA.

2.2. llenv npozpammot.

@opMupoBaHuE y O0y4YarOIIMXCA 3HAHUI 00EeCHeUnBAaIOIIUX UM OCO3HAHHYIO
NOTPeOHOCTh B 3JI0POBOM NHUTAaHUM KaK OCHOBHOM OJJIEMEHTE 3J0pOBOro obOpasa
KU3HH.

2.3. 3aoauu npozpammol.

1. OcBoenue 00yYarOmMMHUCA 3HAHUA O POJIM M 3HAYUMOCTH IHILIEBOTO
dbakTopa B COXpaHEHHWHM U YKPEIUICHUH 3J0pOBbS HACENEHUs, MNPOPUIaKTHKE
0ose3Hel IUBUIIU3ALIUY.

2. ®opmupoBaHue 0a30BBIX 3HAHHUM 00 OCHOBAX (DU3UOJIOTUH MMUILEBAPEHUS U
3HAYMMOCTH PEKHMa THTAHWS, OCHOBHBIX KOMIIOHCHTOB IHIMA W KPUTHUYCCKU
3HAYMMBIX HYTPHEHTOB B MPO(HIAKTHKE HAPYIICHWA 3M0POBHS, OOYCIOBIICHHBIX
MUIIEBBIM (PAKTOPOM.

3. ®opmupoBaHWEe y JeTell HEOOXOAMMBIX HABHIKOB OOECIICUMBAIONINX WM
OCO3HaHHYI0 MOTPEOHOCTH B 3JI0POBOM MUTAaHUHM KaK OCHOBHOM d3JIeMEHTE oOpasa
KU3HH.

2.4. llenesas ayoumopus npozpammol.

OOyuaromuecs  5-11  kmaccoB  0011eo0pa3oBaTeNbHBIX  OpPTaHU3AIUH,
pabOTHUKH OOIIECTBEHHOTO MUTAHUS, POAUTENIN 00YJarOITUXCS.

2.5. Mexanusmul peanuzayuu npozpammol.

[Iporpamma peanuzyercs B (opMe TEMAaTUYECKUX KIACCHBIX YacoB,
POJIUTETHCKUX COOPAaHUM, MHBIX OPTraHU3AIMOHHBIX MEPOTIPUSITHIA.

2.5.1. Pazpabomka npozpammeol.

[Tporpamma COCTOUT u3 YEeTBIPEX TEMaTHYECKHUX pas3zenos,
MPEIyCMaTPUBAIOIINX OCBOCHHE OOYUYAIOIIMMUCS 3HAHUH O POJIM M 3HAYMMOCTH
MUIIEBOTO (akTopa B COXPAHCHWH W YKPEIUICHWH 370POBbS  HACEJICHUS,
npodunakTuke OoJie3HeH MuBUIM3aAIMK; (OpMUpOBaHHE 0a30BBIX 3HAHUU 00
OCHOBaxX (DM3UOJIOTHH THILIEBAPEHUS W 3HAYMMOCTH PEKHUMA IMHUTAHUS, OCHOBHBIX
KOMITOHEHTOB THINA W KPUTUYCCKH 3HAYMMBIX HYTPHEHTOB B TMPO(HMIAKTHKE
HapYIIEHUH 370pOBbs, OOYCIOBICHHBIX MHUIIEBBIM (akTopoM; (HOPMHUPOBAHUE
HEOOXOJMMBIX  HABBIKOB  OOECHEYMBAIOMIMX  OOyYaronuMcs  OCO3HAHHYIO
NOTPEOHOCTH B 3TOPOBOM NMUTAHUU KaK OCHOBHOM DJIEMEHTE 00pa3a >KU3HHU.

2.5.2. Bueopenue npozpammol

Buenpenue mnporpaMmbl OCYIIECTBISETCS Ha 0aze 00I11e00pa3oBaTEIbHBIX
OpraHU3AIUN.
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2.5.3. Peanuzayus npozpammot.

OcHoBHBIE (HOPMBI pean3aliy MPOrpaMMBbl - TEMATHUYECKUE KIIACCHBIE YaChl,
poaUTENbCKUEe CcOOpaHus, HWHBbIC OPTaHU3AIMOHHBIE MEPOIPUSATHS, MPOBOJAUMbIE
COBMECTHO C 00YYaIOIUMHUCS U POJAUTEIISIMHU.

2.6. IThanupyemvwie pe3ynvmamol 0C60EHUA NPOZPAMMDBL.

[Iporpamma mpeaycMaTpuBaeT KOMIUIEKCHOE  PAacCMOTpPEHHE  BOIPOCOB
3I0POBOTO  TUTAHUS, O3HAKOMJICHHE C MPUHIMIAMU 3J0pPOBOTO  MHUTaHMUS,
3HAYMMOCTBIO 37J0POBOTO NMUTAHUS B MPOPUIAKTAKE HAPYIICHUH POCTa M Pa3BUTHSA,
pucka (popmupoBaHus 3a00JICBaAHHM.

B pesynpraTe oCBOCHHMS oOOydYaromied (IPOCBETUTEIILCKOW) IMPOTrpaMMbl Y
OOyJaroIMXcs JTODKHBI OBITh C(HOPMHPOBAHBI HEOOXOAMMBIC HABBIKU W YMCHWSI,
00eCIeYnBaOIINE JCTSIM OCO3HAHHYIO MOTPEOHOCTh B 370POBOM TUTAHUH, Kak
OCHOBHOM D3JIEMEHTE 3/I0pOBOTO o0O0pa3a >KHU3HH, COCTABJICHUS PAIMOHAIBHOTO
pexuMa JHsS U pallioHa 3/J0POBOTO MUTAHUS.

II1. Copep:xarebHbIil pa3aen

3.1. Oowee codeprcanue npozpammol.

OOyuaromiast  (MMPOCBETUTEIbCKAsA) MporpaMMa BKJIHOYAET TPU JIOTHYCCKH
B3aMMOCBSI3aHHBIX OJIOKA, U3JI0KEHHE KOTOPBIX MPElyCMaTPUBAET:

1) posib ¥ 3HAYUMOCTh MHIIEBOrO0 (aKTOpa B COXPAaHCHHH W YKPCIUICHUH
3JI0pPOBbsI HACEJICHHUSI, TPOPUIAKTUKE O0JIe3HEN LIMBUIN3ALINN;

2) ¢u3noNorus THUINEBAPEHUS W 3HAYMMOCTH PEKUMa TUTAHUS, OCHOBHBIX
KOMITOHEHTOB THINA W KPUTUYCCKH 3HAYMMBIX HYTPHEHTOB B TMPO(PIIAKTHKE
HapyIIEHUH 3I0POBbsI, 00YCIOBICHHBIX MUIICBBIM (PaKTOPOM:;

3) dbopmupoBaHue y JeTe HEOOXOIMMBIX HABBIKOB O00ECIECUMBAIONIMX UM
OCO3HAHHYIO MOTPEOHOCTh B 3[I0POBOM MUTAHUM KaK OCHOBHOM 3JIEMEHTE oOpa3za
KU3HH.

OcHoBHas oOydaromiasi 4acTh MPOrPaMMbl MOKET pPEaM30BBIBATHCS KaK B
OYHOHN (opMe, TaKk B AUCTAHIIMOHHOW ¢dopme o0yueHus. IIpakTuyeckue 3aHsTHS,
HampaBJICHHbIC HA YCBOCHHE MOJYYCHHBIX CAMOCTOSTEIbHO (WJIM B KOJIJICKTHBE)
HOBBIX 3HAHWUM MPOBOJATCS B (POpME KJIACCHBIX YACOB, POIUTEIHCKUX COOpaHHM U
WHBIX OPTaHU3AIIMOHHBIX MEPOITPUSTUH.

B pesynbrate ocBoeHus oOyduaromieil (IPOCBETUTENBCKOH) HPOTPaMMbI Y
OOyYJaroIIMXCcs TOJDKHBI C(HOPMHUPOBATHCS HABBIKM TIOCTPOCHHUS M OICHKH pAIMOHA
3JI0POBOTO MUTAHMUS.

3.2. Dmanwt peanuzayuu nPozpammol.

OOyuaromiass (MPOCBETHTEILCKAsA) TMPOrpaMMa peaju3yeTcs B TCUYCHHE
ydyeOHoro rona, (opma mpenogHeceHuss 0a30BOM HH(OpPMALMU MPEAYCMATPUBAET
ydeT HCXOJHBIX 3HAaHWK oOywaromuxcs. VIcXomaHble 3HAHWS OIEHHUBAIOTCS TIO
pe3ysbTaTaM BXOJIHOTO aHKETHUPOBAHMUSI, MPOMEKYTOYHBIC UTOTH U UTOTH OOyUCHHUS
3a roJ1 OIIEHUBAIOTCS MO PE3YJIbTaTaM BBIXOJHOTO TECTOBOTO KOHTPOJIS.

IV. OpranuzauuoHHbIN pas3ae’t
4.1. Obwue pamku opzanuzayuu odyuarouiezo npoyecca.
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[Iporpamma paccuutana Ha 15 ydeOHBIX YacOB U MPEANOJATacT Pa3IuYHbIC
BUJIbI JIEATEIBHOCTH Yy4YallUXcs (MPOCIYyIIMBAHUE JIEKIUH, CAaMOCTOATEIbHYIO H
NPAaKTUYECKYIO PA0OTY, BHIMOIHIEMYO KOJUIEKTUBHO U CAMOCTOSTEIILHO).

B pamkax wu3ydeHus mporpaMMmbl UCHOJIb3yeTcss Oa3oBas uHOOpMaIus
NpUBEJCHHAss B  IporpamMme, a TakXke PEKOMEHJOBAaHHbIE MPOrpPaMMOi
JOTIOJTHUTENbHBIE JUTEpaTypHble UCTOUHUKH. [IpuBeneHue B mporpamme 0a30BOii
uHdopMaIuy, JeJaeT €€ MaKCUMaIbHO yJIOOHOW B MPAKTUYECKOM HMCHOJIb30BAHUH.
JlJiss caMOKOHTPOJISI YCBOCHUS TOMy4YE€HHOW MH(POpPMAIUU PEKOMEHIYeTCSI OTBETHUTH
BOIIPOCHI 10 TEME.

TexHonornyeckoe oOecnedeHne NpOorpaMMmbl MOJAPA3yMEBAET HAIM4YKE B
y4eOHOM  ay[IUTOPUM  MPE3CHTALMOHHOW  TEXHUKHA  (IIPOEKTOp,  DKpaH,
KOMIBIOTEP/HOYTOYK), a TaK)K€ BO3MOKHOCTH MOAKIIOUEHU K ceTu MHTepHeT.

4.2. Cooepotcanue yuedoHozo Kypca.
4.2.1. Tema Ne 1 «Posb 4 3HAYMMOCTDH MUIEBOT0 GAaKTOPa B COXPAHEHUHU H
YKpenJieHuH 310POBbS HaceleHN s, NPoguiIaKkTuKe 001e3Hel IUBUIN3ANNID)

I.[e.m;: PaCCMOTpCTB POJb XU 3HAYUMOCTD ITHIICBOI'O Q)aKTopa B COXpaHCHHUHU U
YKPCILUICHHUHA 3J0POBbS HACCIICHUA, HpO(bHJIaKTHKG OoJsie3HEeH OUBHUIN3allUH.

KoHTpoJsbHBIE BONIPOCHI:
1. Ot 4ero 3aBUCHUT NOTPEOHOCTh OPTaHU3Ma B OCHOBHBIX B IMHILEBBIX
BEIIECTBaX, BUTAMHUHAX U MHUKPOIJIEMEHTaX ?
2. Kakwue BbI 3HaeTe 00JI€3HN IUBUIIN3AIIMHI, TIOYEMY UX TaK Ha3bIBAIOT, B YEM UX
pPUYMHA, OCHOBHBIC HAMPABICHUS MPOPUIAKTHKH ?
3. Kakoe BnusiHuE Ha 310pOBbE YEIIOBEKA UMEET COXpAaHEHHUE U PE3KOE
M3MEHEHHE MUIIEBbIX TPAJAUIINI TUTAHUS?
UYT0 nmoHMMaeTcs o 310pOBbIM IUTAHUEM?
Ha3oBuTe OCHOBHBIE IPUHLIAIIBI 310POBOTO TUTAHUSA?

o b

CnpaBouyHble MaTepUAJIbI 110 TEMe:

[Tutanue sBsETCS BaXKHEWIIUM IMPOLIECCOM B KU3HU YeJIOBEKa, 00eCTIeunBaeT
KM3Hb, a BMECTE C Heil ¥ (QYHKIMOHMPOBAHHE BCEX CHCTEM rOMEOCTa3a’, BKIIOUaAs
rapMOHUYHOE pa3BUTHE, (POPMUPOBAHHE MHTEIJIEKTA, PEATU3ALMI0 BCEX JKU3HEHHO
HE0OX0AUMBbIX QYHKUUN yenoBeka. [103ToMy MbICITB O TOM, YTO YEJIOBEK €CTh TO, YTO
OH €CT, JIEUCTBUTENIbHO CHpaBeMJiuBa. Tak, CO 3J0pPOBOM MHUIIEH YEJTOBEK MOXET
o0ecreyuTh cebe TapMOHUYHBIM POCT W PA3BUTHE OpPraHU3MA, C HE3OPOBOM —
HapyILIEHUs pa3BUTHs U OOJIE3HHU.

[ToaToMy M3 MOKOJEHHS B MOKOJEHHE YEJOBEK YJENeT OONbIIOE BHUMAaHUE
MEANKO-OMOJIOTHYECKIM acleKTaM MUTAHUS, KaueCTBY M KOJIMYECTBY MOTPEOIIEMbIX
MUIIEBBIX MPOAYKTOB. [IuiieBble MPOAYKTHI MPU BKIIOUEHUU UX B PALMOH MUTAHUA
00eCreunBaOT OPraHu3M YEJIOBEKa SHEPreTUUYECKUM M IJIACTHYECKUM MaTepHalioM,

2 ToMmeocTas - CIIOCOOHOCTh COXPAHATH MOCTOSHCTBO BHYTPEHHETO COCTOSHMSI OpTaHH3Ma

IIOCPEJICTBOM CKOOPJMHHMPOBAHHBIX PEAKIMi, HANPABICHHBIX HA IMOJAECPKAHUE IUHAMUYECKOIO
paBHOBECHs BHYTPEHHUX IIPOLIECCOB.
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MOJYJIUPYIOT  ONTUMaIbHbIE  (U3MOJOTMYECKHE pEakIud Ha  BO3JACHCTBUE
OHAOTEHHBIX M SK30T€HHBIX (PAKTOPOB, CIOCOOCTBYIOT MOIJEPKAHUIO 3/10POBbS,
CHI)KAIOT PUCKU BO3HUKHOBEHUS 3a00JI€BaHUM, YCKOPSIOT MPOIECCHl peadmIuTaluu
Y BBI3IOPOBJICHUS.

B cocraB mpoayKTOB MNUTaHUS MOMUMO OEJIKOB, >KHPOB, YTJIEBOJIOB, BO/IbI
BXOJISIT TTUIIEBbIE BOJIOKHA, (DPYKTOOIUTOCAXAPUIBI, CAXapOCIUPThI, aMUHOKHUCIIOTHI,
MENTH/IbI, MUHEPAJIbl, BATAMUHBI, H30IPEHON IbI, HEHACBIIICHHBIE JKUPHBIE KUCIIOTHI,
XOJIMHBI W JIpyrue BellecTBa U coequHeHus. Ha pasHpIX 3Tamax pocrta U pa3BUTHS,
IIPU BBIMOJHEHUU paboT, XapaKTepU3yIOIMUXCs (pakTopaMu BPEIHOCTH, Pa3IUnIHBIMU
YPOBHSIMM JIBUTaTEIbHOW AKTUBHOCTH, MOTPEOHOCTh B BBIIIECYKA3AHHBIX IMUILIEBBIX
KOMIIOHEHTaX JIOCTaTOYHO creruduuHa. Mex1y KOMIOHEHTaMH MHIMU CYIIECTBYET
CIIOKHAST CHCTEMA CHHEPTHYHBIX® M AaHTATOHHCTUYECKHX B3aHMOOTHOIICHHIA.

B mporecce 3BoOMIOLMK Yy JKUBBIX OpPraHU3MOB C(HOPMHPOBAIUCH BHAYale
nepBUYHbIE 0a30BbIE, a 3aTeM 00Jiee CI0KHbIE BTOPUUHBIE MEXaHU3MBbI TIOIJIEPIKAHMS
romeoctaza. Ilocme oOpa3oBaHus  BOJIbI, pacTBOPEHUST B  HEW  coJei,
IPUCYTCTBYIOIIMX B 3€MHOM KOpE, a B IOCJIEAYIOLIEM C TOSBICHUEM JPEBHEHIINX
aHa’pOOHBIX MMKPOOPTaHM3MOB Ha 3emJieé MOSBUINCh U CTajld pa3BUBATHCA
npocTeiiime, a 3aTeM U Bce 0oJiee CIOXKHbIE KUBble opraHu3Mbl. Henocrarok wim
M30BITOK MHULIEBBIX CYOCTPATOB CIYXUT CHUTHAJOM JUIsi ©0a30BBIX MEXaHHU3MOB
NOJJIEP>KaHUS. TOMEOCTa3a, BOBJIEKAET HMMYHHYIO U HEHPO3HIOKPUHHYIO CHUCTEMBI
pEryJsiuy TOMEOCTa3a OpraHu3Ma 4elioBeKa, OMpEAeIieT BO3MOKHOCTH aJanTaliu
K MEHSIIOUIMMCS YCIIOBUSIM BHEIIHEW W BHYTPEHHEW cpeabl. MeHssl KOJIM4YeCTBEHHOE
COJIEp)KaHME W  COOTHOIICHHE TNOCTYNAKIIUX C  HOPOAYKTaMHU  IUTaHUS
YHKIMOHAIBHBIX HHIPEAUCHTOB’, PETYITHPYIOTCS MPOLECCH, MPOMCXOISIINC B
opraHax M TKaHsX.

BrisiBieHHe 01aronpHsTHBIX B3aMMOOTHOIIEHUM MEXIYy M3BECTHBIMH U BHOBb
OOHapyXKMBa€MbIMU MUIIEBBIMU PETYJIATOPHBIMM KOMIIOHEHTaMH U (YHKIUSMHU
OpraHU3Ma YE€JOBEKA, YCTAHOBJICHHE MEXaHHW3Ma ITUX B3aWMOOTHOILIEHUM, HAy4YHO
O00OCHOBaHHOE€ HX KOMOMHHUpPOBAaHUE SBIISIETCS B HACTOAILIEE BpEeMs OJIHUM U3
CTpAaTEerMYeCKUX HamnpaBlICHUN pa3BUTHS HMHIYCTPUU NPOAYKTOB OOILIEro U
(YHKIIMOHAJIBHOTO MUTAHMUS.

B Hacrosiiee Bpemsi NpOAYKTbl (PYHKIIMOHAIBHOI'O MUTAHUS COCTABJSAIOT HE
6onee 3% Bcex U3BECTHBIX MUIIEBBIX MPOAYKTOB. B Ommwkaiimue 15-20 nmer mons
(YHKUIHOHATIBHBIX TPOJYKTOB MOXKET A0cTUYb 30% BCEro mpoayKTOBOTO PbIHKA, OHU
MOTYT Ha 35-50% BBITECHUTDH TPaJAULIMOHHBIE JIEKAPCTBEHHBIE MTpenaparTsl U3 chepsl
peanu3auuu. Ha ceronHAmHui JeHb, (YHKIMOHAIBHBIE MPOIYKTHI SBISIOTCS

% Cuneprusi - 5TO TOJE3HOE B3aMMOJCHCTBHE, 3(PPEKT OT KOTOPOro MPEBOCXOLUT CYMMAPHOE
NEeHCTBUE MTOOIUMHOYKE.

* AHTaroHM3M — B3aHMHOE I10/IaBIeHIe SP(PEKTOB, PErHCTPUPYEMBIX [TOOIHHOUKE.

° MYHKUMOHAJHHBIE MHIPEIUEHTH - BUTAMHUHBI, MUHEPAIbHBIE BEILECTBA, MOJUHEHACHIILCHHBIE
JKUPHBIE KUCJIOTHI, TTUIIECBBIE BOJIOKHA, AHTHOKCHIAHTHI, @ TAKKe WHIPETUCHTH IPOOHOTHIECKOTO
(6budumobakTepun, JTaKTOOAKTEPHH, COCTABISIONIMEG HOPMAJIbHYI0 MHUKPO(IOPY KHUIIICYHHUKA
YeoBeKa) U MPEOMOTHYECKOTO (CTUMYIIHPYIOIIHE POCT COOCTBEHHONH MHKPO(IOPHI KHIICUHHKA)
JIEUCTBHUS.


http://official.academic.ru/2663/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B
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CYLLECTBEHHBIM PE3EPBOM YBEIMYECHHUS CpPEIHEH MNPOAOJIKUTENBHOCTH AKTHUBHOU
KU3HU HACEIICHUS.

310pOBbE — 3TO TAaKOE COCTOSHHE 4YEIOBEKAa, KOTOPOE IO3BOJISIET €My B
KOHKPETHBIX YCJIOBUSIX YYBCTBOBATh c€0s ¢ (U3HUECKOM, ICUXUUYECKON, COIUATBHON
Y HPABCTBEHHOW TOYEK 3peHMs] HambOojiee KOMQPOPTHO. Y 370pOBOTO YEIOBEKa Ha
ONTUMAaJIbHOM YPOBHE B COOTBETCTBUHM C BO3PACTHBIMH HOPMAMH U IMOCTOSIHHBIMU
W3MEHCHUSIMU BHYTPEHHEW, BHEIIHEW M COLUHUAIBHOW CPEAbl OCYLIECTBIISIIOTCS BCE
ero ¢usmonoruueckre (GYHKIMU U TOBEJIECHUYECKUE peakiuu (pOoXkACHUE, pa3BUTHUE,
CO3/IaHME M BOCIHUTAaHWE TMIOTOMCTBA, BBDKMBaHHUE, (GU3MUECKas, IyXOBHAs U
COLIMAJIbHAS aJanTanus). OTO O03HAYaeT, 4YTO YEJIOBEK, Y KOTOPOrO HET HHKAKHX
0O0JIe3HEHHBIX ONIYIICHH, KOTJla €ro OpraHbl M TKaHW pabOTalOT, BBIMOJIHSS CBOU
GyHKIIUHM B TOJTHOM o0BbeMe (6€3 OorpaHrUYeHUil ), MOXKET CUMTATh CEOsI 37I0POBHIM.

AHanu3 mokazaresiei, XapaKTepU3YIOIINX 3J0pPOBbE HACelICHHUS YOeIUTEIbHO
CBUJIETEIIBCTBYET O HEYKIIOHHOM POCTE YHUCJA JIMI, CTPAJAIOIMINX WU CKIOHHBIX K
pa3IMYHBIM 3a00JI€BaHUAM, MPEXKIE BCEro K TaKUM, KOTOPbIE MOJYYWIM Ha3BaHHE
«Oone3Held nuBMiaM3auum». K HUM cienyer OTHECTHM TaK  Ha3blBacMble
ONIMOPTYHUCTUYECKUE HWHOEKINH, TOPAKAIOUUE HOBOPOXKACHHBIX M OOJIBHBIX,
HaxXoJsIIMXCS B CTallMOHapax, OOJIe3HW  CHCTEMBbl  KPOBOOOpAILEHUS,
OHKOJIOTHYECKHE 3a00J€BaHUS, MOUYEKAMEHHYI0 U JKEIUYEKAMEHHYIO OOJIe3HH,
OpOHXHMAJBbHYIO aCTMY U ApPYyTUE ajulepruyeckre 3a00JI€eBaHUs, FENaTUThI, OKUPEHHE,
NOJarpy, OCTEOXOHAPO3 U HHBIE MOPAXKEHHs] CyCTaBOB, OCTEONopo3, auader. Ilo
JaHHBIM BceMHpHOI OpraHu3anuy 31paBOOXpPAaHEHUST MHOTHE M3 3THX OOJie3HEM,
ABJIAIOTCS NPUYMHOM CMEPTH W HUHBATUAHOCTH B pabOTOCIIOCOOHOM BO3pacTe.
3aboJieBaHUSIMU CUCTEMBI KPOBOOOpAIIIEHUs B HacTosIiee BpeMs ctpaaator 10 40%
HaceJeHUs. 3J0KAaYeCTBEHHbIE HOBOOOpPA30BaHUS M MPEIPAKOBBIE COCTOSHUS
orMmeuaroTcst y 30% B3pociioro HaceneHusi, 00JE€3HU KeITyA0YHO-KUILIEYHOTO TPAKTa
oOHapy>kuBatoTcs y 6omee 20% B3pocibIxX U AeTel u, o nporHo3am, k 2030 roay sta
muppa nocturHer 40%. Y 53% wmyxuuH u 19% >KeHIUH, MPOXKUBAIOIIUX B
WHIYCTPUAIBHBIX CTPaHax, BBIABICHO MOBBILIEHHOE COACPKAHUE IIABEJICBOU
KHUCJIOTBI B MOUe, Ipu 3ToM Yy 5-20% nroaeit npu qoctuxennu 70-JI€THET0 BO3pacTa,
OTMEYAIOTCSl NPUCTYNBl MOYEKAMEHHOM O0Je3HU. Y KaXIOro TPEThEro KUTEJs
IUTAHETHI UMEIOTCS T€ WJIM UHBIE AJJIEPTUYECKHE MTPOSIBICHUS.

JlunaMuKka rokaszaTeneit 3a00JeBaeMOCTH JIeTel U MOJPOCTKOB, 00YCIOBICHHAS
BO3JIEHICTBHEM (PAKTOPOB MUTAHUSI, 0OPa30M KU3HHU MPECTABIEHA B IPUIOKEHUU 1.

Ha mpoTsbkeHnn Bcero nepuoja CyIIeCTBOBAHMS YETOBEYECKOM LUBHIIM3ALMU
NPEANPUHUMAIIUCH TOMBITKM OTBETUTh HA BOIMPOC: MOYEMY 3TO MPOUCXOJUT U Kak
HayuHaoTca 0o0e3Hu? DTOT BOMPOC BONPOCOB JIJIi MEIULMHBI BCEX BpPEMEH
COXPaHsET CBOIO aKTyaJbHOCTh U B HAlIM JHU. Bo BTOpou nosoBuHe XIX u Havaie
XX Beka B MEPHUOJ TaK HAa3bIBAEMOT'0 «30JI0TOr0 BEKa» MHUKPOOUOJIOTUH, Ojarojaps
HayyHbIM goctmkeHusM Jlym Ilacrepa, Pobepra Koxa, Ilayns Opnuxa u npyrux
BBIIAIOIIMXCSI MHKPOOHOJIOTOB, YAajJOCh YCTAHOBUTH, YTO MHOTHE 3a00JIeBaHMS,
CKJIOHHBIE K PACHpPOCTPAHEHMIO, CBS3aHbl C KOHKPETHBIMH MHUKPOOpPraHU3MAMH —
Bo3OyauTensamu  wHpeknuid. OCHOBBIBasICh HA ATHUX JIOCTHXKCHHSX, OBbUIA
pa3paboTaHbl XUMHOTEPANEBTUYECKUE IMpernapaThl, BaKIUHbI, YYBCTBUTEIbHBIC
METOAbl  JIMarHOCTHKH, II03BOJIMBIIME  OCYILIECTBIIATH PAHHEE  BBIABICHHE,
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npo(UIAKTUKY U JICYeHHE TaKUX MH(EKIMOHHBIX 3a00JIeBaHUH, KaK: yyMa, XOJepa,
TU3EHTEpUs, TyJspemMusi, cupuinc, TyOepKyse3, roHopes, JIeTpa, SMUIEMUYECKUM
MEHUHTUT, OCIIa, TOJIMOMHUEITUT, OPIOIIHOM U CHIMHON TU(BI, Opyliees3, TyOepKyes,
CTOJIOHSIK, TU(TEpUsi, MAJISIpUS U MHOTHE JIpyTHE.

B 1907 rogy N.MA. MeuyHUKOB BBICKa3ald MPEANOJIOKEHUE, YTO MPUUYMHOMN
BO3HMKHOBEHHUSI MHOTUX 3a00JIEBAHUI SIBIIAETCS COBOKYIHBIN 3((PEeKT Ha KIETKU U
TKaHU MaKpOOpraHu3Ma pa3HOOOpa3HbIX TOKCHHOB M JAPYIHMX METabOJIUTOB,
MPOAYLUPYEMBIX MUKPOOPTAHU3MAaMH, BO MHOKECTBE MTPUCYTCTBYIOIIMMH Ha KOXKE U
CIM3UCTBIX YEJOBEKA W KUBOTHBIX, MPEXKIE BCErO B MUIIECBAPUTEIBbHOM Tpakte. K
COKaJICHUIO, B TOCJICAYIONINE TOABl B CHUIY pPsiia OOBEKTHBHBIX M CyOBEKTHBHBIX
NPUYMH BHUMAaHHWE K POJM MHKPOOPraHM3MOB XO3fMHA B Pa3BUTUU MHOTHUX
pacnpoCTpaHEHHBIX 3a00JIEBaHUI YEJIOBEKA HE JIOOLIEHUBAJIOCH.

B 30-60 romet XX cTONE€TMS MEPBONPHYMHY MHOTHX HATOJOTHYECKUX
MIPOIIECCOB CTAJIA CBA3BIBATH C HAPYLICHHSMH, BO3HUKAKOIIMMH B IIEHTPAJIbHOM
HEPBHOU CHUCTEME.

B 70 romax XX cronerus kanajckuii matosior 'anc Cenbe chopmymupoBa
KOHIICTILIUIO CTpecca, BBEN MOHATHE «OO0JIE3HU aJamnTaliiy, CYUTasi, 4TO B OCHOBE
MHOTHX OOJIe3HEH uenoBeKa JieaT HapylleHuss OanaHca dJIEKTPOJIUTOB U
CTEPOUIHBIX TOPMOHOB.

JlocTikeHus B 00JIACTH TEHETUKHM M MOJICKYJISIPHOW OHOJIOTMH, a TaKXke B
00JacT 3KcnepuMeHTaTbHON MMMYHOJIOTHH B 70-80 rogax XX cTOJIETHS TTO3BOIIIIN
CMECTUTh AKIIEHTHI B IMOJb3y HACJIEJACTBEHHOIO0 W/WIM MMMYHHOTO I'e€HE3a MHOI'HMX
COBPEMEHHBIX 3a00J€BaHMI 4eloBeka. Hauanuch akTUBHBIE MOUCKU JE(EKTHBIX
FEHOB B XPOMOCOMAax, MEPBUYHBIX U BTOPUYHBIX UMMYHOACPHUIIUTOB, MPUUYUH HX
BO3HUKHOBEHUS U MAaTOPU3HOJOTHYECKUX M3MEHEHUM KakK CIEJICTBHE OTUX
HapyweHuid B Makpoopranusme. C Havana 80-rofoB yBenudyeHHE uyuciia OOoJie3HEH
YEeJOBEKa CTajy CBS3bIBATh C YXYAUIEHHEM COCTOSIHHUS OKPYKAIOWIEH Cpenbl
AHTPOITOTEHHOT' O IIPOUCXOKICHHUS, BBICOKOU CTEIICHBIO ypOaHu3aIm,
TUIIOJVHAMUEH, XHUMU3ALUUEN  CEIbCKOXO3AMCTBEHHOIO U IMPOMBILLIEHHOIO
MPOU3BOJICTBA, INHUPOKMM BHEAPEHHEM B OBIT W 3IPaBOOXpPAHEHUE HOBBIX
XAMUYECKUX COCTMHEHUN CUHTETUYECKOU TPUPOIBI.

[lepeuncriieHHbIe TOAXOAbI K TOHUMAHUIO MPUYMH BOSHUKHOBEHUS 3a00I€BaHUN
oOBeMHSET TOHUMaHUE, YTO TMEepPBUYHAS POJIb B (DOPMUPOBAHUM TaK HA3bIBAEMBIX
«COMaTUYECKUX» 3a00JI€BaHUM OMNpeaenseTcss HW3MEHEHUsSMHU B QYHKIUSAX U
GUOXMMIYECKHX PEAKIHSIX JYKAPHOTHUCCKUX® KICTOK OPTAHOB M TKAHEH YeNOBEKa.
DTO SIBUJIOCH OCHOBOM JIJIsl pa3padOTKU OOJIBIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenapatoB. biarogapsi mpous3BOACTBY MOAOOHBIX (hapMaleBTUUECKUX CPEACTB,
BBICOKOMY YPOBHIO MEIUIIMHCKOTO OOCIY)XMBaHUSI W paHHEH JUAarHOCTUKU
BBICOKOPA3BUTHIM CTpaHaM yAaeTcsl CACPKUBATh NajJbHEHIINI poCcT 3a00JieBaeMOCTH
U cMepTHocTH  Hacenenws.  [lanpHeitmee — pasBuTHe — (papMareBTHYECKOM
IIPOMBILIJIECHHOCTH Ha OCHOBE JOMUHHPYIOUIEW B HACTOSIIIEE BpEMs KOHLETLWU
3I0pPOBBSl U MPHUYMH 3a00JIEBAEMOCTH CaMmoO IO cebe CIOCOOCTBYET MPOAOIKEHUIO
3arpsi3HEHHS]  OKPYXKAIOMIEH Cpebl, BO3HUKHOBEHUIO HOBBIX 3a00J€BaHUN W

6
3yKapI/IOTI/ILI€CKI/Ie KJICTKHU — KJICTKU, UMCIOIITUC AAPO.
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YBEJIIMYEHUIO YHCNa 3a00JIEBIIMX H3BECTHHIMH B HACTOAIIEE BpeMsl OOJIE3HSIMHU.
TpanulMOHHBIE MOJAXOJbl MOCHEIHUX JACCATWICTUN K MNpuyuHaM (HOPMHUPOBAHUS
MHOTHX  paclpoCTpaHEHHBIX 3a00JieBaHU  4YeloBeKka OoJibllle HE  JaloT
KOHCTPYKTUBHBIX UJIEH U MPEMIOKEHHUH K pa3paboTke BHICOKOAI(DPEKTUBHBIX CPEJICTB
U [pueMoB  NpodUIAKTUKKM W JICYCHUS  aTepOCKIepo3a,  TUIEPTOHUH,
HOBOOOpPa30BaHUM, aJUIEPTHil, IPYrux NATOJOTUYECKUX COCTOSHHM M CHHJIPOMOB,
YHUCJIO CIIy4aeB KOTOPBIX MEMJIEHHO, HO HEYKJIOHHO BO3pPACTaET.

B 1985 roay 3apy0Oexubie uccnenoarenu S.B.Eaton u M.Konnor Bbickazaiu
TUIIOTE3y, YTO POCT OOJIe3HEH IMBUIM3AIMK BO BTOPOM TOJIOBUHE XX BeEKa
OOyCIIOBJIEH TEM, YTO T'€Hbl COBPEMEHHOTO YeJOBEKa, aJalTHPOBAaHHBIC B TCUCHUE
MOYTH MUJIJTMOHA JIET SBOJIOLMH K KU3HEHHBIM YCTOSIM U THUILE MPEIIIeCTBEHHUKOB,
OKa3aJIMCh HEIOCTAaTOYHO YCTOMYMBBIMU K PE3KMM HM3MEHEHUsAM o00pa3a KU3HU
yenoBeka 3a nociuennue 100-200 ner.

Bo Bce BpemeHna mpoOiema mumyM Oblla OJHOM U3 CaMbIX Ba)KHBIX, CTOSIIUX
nepea  4YeNOBEYECKUM OOIIeCTBOM. JIeHCTBUTENBHO, aHAIM3UPYS KYJIbTYpHBIC
TpaOuUMA W 3aKOHbI, CBSI3aHHbIE C TWUTMEHOW TMTAaHUS HAIIUX JPEBHUX
MPEAIIECTBEHHUKOB, XUBIMNX B Meconotamuu, Erunrte, Kutae u apyrux crpanax
Hansnero u Cpennero Bocrtoka, JlpeBHerr ['penyn u Pumckoil mMmnepun, MOXKHO
OOHapy>KUThb CBUJIETEJIBCTBA TOrO, YTO €II€ HECKOJbKO THICAY JIET Ha3ajl
JOMUHUPOBAJIO TMOHUMAHHE, YTO 3J0POBbE YEJIOBEKAa B HAWOOJIbIIEH CTEHECHU
OIPEEISIETCS XapaKTEPOM U MOJHOLIEHHOCTBIO €ro MUTAaHMS, CTENEHBI0 (PU3NYECKON
aKTUBHOCTH, TAPMOHUU AyXa U COLUAIBHON YIOBIETBOPEHHOCTH.

Boiparomerics pycckuii ¢usuosor W.I1.11aBnos npu Bpydyennn emy B 1904 romy
HoOeneBckoil nmpeMun mucan, 4TO «HAJl BCEMHU SIBJICHUSMH YEJIOBEYECKOW >KU3HU
TOCIOACTBYET 3a00Ta 0 xJjiebe HacylHOM. OHa MpeACTaBISIET CO0OM Ty APEBHEMIIYIO
CBS3b, KOTOpas OOBEIMHSIET BCE >KUBBIE CYLIECTBA, B TOM YHUCJIE M YEJIOBEKa, C
OKpy)Karomen ux npuponaoi». 1o BblpaxkeHue HM.IL.IlaBmoBa kak Henb3s JIydile
MOYEPKUBACT 3HAYMMOCTh TMHIIEBOrO (akropa B (HOPMHUPOBAHUM 3O0POBbS H
MOJIHOLICHHOCTH JKU3HU 4elioBeka. [logcunTano, 4To Ha MPOTSKEHUH CBOEU KU3HU
CPEIHECTATUCTUUECKUN YENIOBEK ChedaeT OKoJo 60 TOHH pa3auyHbIX MNPOTYKTOB
MATAHUS.

KonudecTBo 1 cTpyKTypa noTpediisieMoi MUIY B 3HAYUTEIIbHON CTENEHU TaKKe
CBSI3aHBI C (PU3MUYECKOW AKTUBHOCTBHIO UEJIOBEKA, €ro MCHUXUYECKUM COCTOSHUEM U
COLIMAIBHBIM  TOJIOKEHHEM. CormacHo  COBPEMEHHBIM  MpPEACTaBICHUSAM
palMOHAIIbHOE NUTAaHUE JOJDKHO OOECleYnBaTh YEJIOBEKY PABHOBECHE MEKIY
MOCTyMHalome ¢ pacxoayemMor »Hepruei (OajmaHC SHEPruu), YJIOBIECTBOPEHUE
NOTPEOHOCTH  OpraHM3mMa B  HEOOXOJUMOM  KOJIMYECTBE OpPraHUYECKUX U
HEOPTaHUYECKUX COeIMHEeHMM (OajlaHC TUIACTUYECKOro Marepuaia), coOJItoJIeHUE
pexuMma nuTaHus. TakuM 00pa3oM, ¢ OOIICHPUHSATON TOUKU 3pPEHUS, MHUIIEBHIC
MPOIYKTHI MPEACTABISIOT COOOW IHEPTreTUYECKUNA M OMOCHMHTETUYECKHN MaTepual
KUBOTHOTO U PACTUTEIBHOIO MPOUCXOKACHUS, UCIIOJIb3YEMbI B HATYPAJTIbHOM WJIH
nepepadOTaHHOM BHJIE B KayeCTBE WCTOYHHKA DHEPTUH, IJIACTHYECKUX M BKYCO-
apOMaTUYECKUX  KOMIIOHEHTOB, HEOOXOJMMBIA JUIsi  pOCTa, pa3BUTUA U
(GyHKIIMOHUPOBAHUS OPTAaHOB M TKAHEH YeJIOBEKa.
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Pesynbrarel uccnenoBaHuii W HaOMIOAEHUN YOEAMTENTHHO IMOKA3bIBAIOT, YTO
OPOAYKThl MHUTaHUS OOJAAal0T HE TOJBKO MHUTATENbHON II€EHHOCThIO, HO U
PEeryaupyloT MHOTOYUCIIEHHbIE GYHKIIMA U OMOXMMHMUYECKHE peakiuu opraHuzma. B
CBSI3U C 3THM CTaJId OOCYXIAThCS BOMPOCHI HE TOJBKO PAlMOHAIBHOIO, HO U TakK
Ha3bIBAEMOT0 3J0POBOI0 MUTAHUSI.

Ilox 370pOBBIM NHTAHHEM IPEMTATACTCS TOHMMATH YIOTPEONCHHE B ITHIILY
TaKUX MUIIEBBIX CyOCTaHIIMMA, KOTOPbIE B MaKCUMAaJIbHON CTENEHH YIOBJIETBOPSIOT
NOTPEOHOCTH YEJIOBEKAa B SHEPreTUYECKHMX, IUIACTUYECKUX M PETYJISITOPHBIX
COCIMHEHUAX, YTO MO3BOJACT IMOAAECPKUBATH 3J0POBbE M  NIPEAOTBPAILATH
BO3MO>KHOCTh BO3HUKHOBEHHSI KAKUX-THOO OCTPBIX M XPOHUUYECKUX 3a00JIEBaHUH.

PocTt umncna «0osie3Hell UMBWIM3ALMW» B HAWOOJIBIIEH CTEIEHH B IOCIEIHHE
NECATUIIETHS 00YCIIOBIIEH YBETUYEHUEM CTPECCOBBIX BO3JIEHCTBUI HA YEIOBEUECKYIO
MOMYJISINIO, CHIDKEHHEM (PU3MYecKOW aKTHBHOCTH, BHEAPEHUEM COBPEMEHHBIX
TEXHOJIOTUH BBIPAIIMBAHUS, XPAHEHUS, TTOJATOTOBKH IHILEBOTO ChIPbS U MPOLYKTOB
NUTaHUsl (CTUMYJISITOPBI pPOCTa, YCUJIUTENH BKyca, crabmimzaTopsl). OcoOeHHO
CYIIECTBEHHO 3TH W3MEHEHUS 3aTPOHYJIM IMILEBOM PALMOH U IIPUBBIYKH IIpUEMaA
numy. IloaTBepkaeHneM 3TOro Te3uca Clly)KaT HaOMIOJEHHUS 3a JKUTEIAMU TeX
PETMOHOB 3€MHOI0 111apa, B YCTOM, )KU3HU KOTOPBIX €IIe HE IPOHUKIIA COBPEMEHHAs
nuBWwIM3anMsa. Tak, y KOPEHHOIO HAacCeJIeHWs MHOTMX OCTpOBOB MUKpoHE3uy,
riyOuHHBIX Tepputopuit Adbpuku u FOxHOM AMeEpHKH, MUTAHUE KOTOPHIX MAajo
OTJIMYAETCSI OT TAaKOBOTO OT MX JPEBHUX MPEIUIECTBEHHUKOB, MPAKTUYECKU
OTCYTCTBYIOT IIPU3HAKH aTepOCKIIEPO3a, CaxapHoro nuadera, OpOHXUAIBHON acTMBI.
YacTtoTa BO3HUMKHOBEHHs paka JIETKUX, TOJICTOW KHIIKH, TPYIHOW IKEJIE3BI,
MH(}APKTOB, MHCYJIBTOB, CaxapHOro nuadera W APYyrux Oo0JIe3HEH LUBUIM3ALUUA BO
MHOI'O pa3 HWXKE, YeM Yy JKUTENEW pa3BUTBIX cTpaH EBpombl, AMepuku u Asum.
HaGnrogenusi, mpoBeNEHHbIE Ha MPOTSHKEHUM HECKOJNBbKUX AecsaTuietnit 3a 17
pa3IMYHBIMM 3THOCAMM, IPOKUBAIOIIMMU B CEBEPHBIX U B CyOTpPONHUYECKUX
obonactsx CHIA, mokasanu, 4To y TpPEACTaBUTENICd TEX HAPOJHOCTEH, KOTOPHIC
OPUHSUTM  TaK Ha3bIBAGMbBIA  3aMaJHOEBPONEHCKUM 00pa3 KU3HM, 4YacTOTa
BO3HMKHOBEHHUSI CEPACUYHO-COCYIUCTHIX 3aboneBaHuii Bo3pocia B 8-12  pas,
OSHIAOKPUHHBIX HAPYLIEHHH - B S5 pa3 IO CPABHEHHUIO C TEMH, KOMY YIaJOCh
COXpPaHUTh TPAJAMLMOHHBIA yKiaA Ku3HA. Cpend S3THUYECKOIO HACEJICHUS,
IPOAOJDKAIOIIET0 COXPaHATh TPAAUIMOHHBIA JUIsl HUX 00pa3 KU3HU, MPaKTUYECKU
OTCYTCTBOBaJM TaK Ha3bIBa€Mble ayTOMMMYHHbIE 3a00JIEBaHMs, KpalHE pEeIKO
OOHapy>KUBAJIUCh aIepruueckue MposiBieHus. CpaBHUTENbHBIA aHAIN3 MOKa3all,
YTO MHILEBOM PAlMOH COBPEMEHHOI'O JKUTEN TaK HA3bIBAEMBIX IIUBHJIN30BAHHBIX
CTpaH MHUpPA COJEPKHUT OOJBIIOE KOJIMYECTBO >KHMPA, MOHOHEHACHIIIEHHBIX U
HACBIIIECHHBIX JKUPHBIX KHUCJIOT, TOBAPEHHOU CcOoJM. [lnia >kuresier, KOTOPBIX MaJIO
KOCHYJIaCh COBPEMEHHas IMBUIM3alMs, Oorata HEHACBIILIEHHBIMU KUPHBIMU
KHCIOTAMH, MHHEPAIBHBIMA  COJSIMH,  H3OMPEHOMAAMH®  (IIPE/IIICCTBeHHUKH
TUnuAoB), BuTaMuHaMu A u C, MUIEBBIMU BOJIOKHAMM.

! 3I0pOBO€ THUTAaHHE— 3TO UTaHUC, o6ecnethanmee OCT, HOpPMAaJIbHOC a3BUTHUC H
b

JKU3HEJEATEIbHOCTh UYeJIOBEKa, CIIOCOOCTBYIOINIEE YKPEIUICHUIO €ro 3J0pOBbS M MPOQHIAKTHUKE
3a00JIEBaHUIA.
8

I/I30HpeHOI/IZ[bI - Hpe,[[I_LIGCTBeHHI/IKI/I JINTINOB.


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

51

3a mocliieHUEe BECTH JET HAOMIOJAeTCsl CHUKEHHE YCTOMYMBOCTH YEJIOBEKAa K
BO3HMKHOBEHHUIO PA3JIMYHBIX OCTPBIX M XPOHUYECKUX 3a00JieBaHWM, OJHOW U3
NPUYUH CIY>KUT W3MEHEHHUE MUIIEBOrO MOBEACHUS - YBEIUYEHUE YNOTpeOJeHUs: B
Uiy paguHUPOBAHHBIX MPOJIYKTOB (caxap, pPACTUTENIbHOE U CIMBOYHOE MAacIo,
KpEIKUe aJKOToJbHble HAnmuTKu). PapuHupys npoaykThl NUTaHUs, yOuWpas Tak
Ha3bIBa€Mble OaJsIaCTHBIE BEIIECTBA, YEJOBEK HA MPOTSHKEHUM MHOTHX IMOCIEIHHUX
NECATUIIETUI co3daBal MPOAYKTHl MHUTAHMS, OOOTAIllEHHBIE JIETKO YCBAaWBAEMbIMU
yrieBogamu. B pesynapTare ObLIM MOAYyYE€HBI NPOAYKTHI, JUIIEHHBIE MHOTHX
BUTAMHHOB, PACTUTEIHHBIX BOJIOKOH M JAPYTHX, KpaliHEe HEOOXOIUMBIX JJIS 3/I0POBbSI
U UMMYHHTETAa TMHUIIEBBIX KOMIOHEHTOB. [lockombky oOpa3 >KM3HH COBPEMEHHOTO
YeJI0BEKa XapaKTepU3yeTCsl MAJIOTIOIBUKHOCTBIO, N30BITOYHOE KOJTHUECTBO KATOPHIA,
MoJlyyaeMoe B pe3ysbTare ynoTpeOieHus papuHHUPOBAHHOTO caxapa, MPUBOAMUT K
pHucKaM 3a00JIeBaHUM MOIKEITYAOYHON JKeJe3bl, MOBBILIEHHOMY BBIOPOCY WHCYIUHA,
CHI)KEHUIO 00pa3oBaHMsI B KJIETKaX TJIMKOreHa M, KaK CJEICTBHE BCETro 3TOrO,
OTJIO)KEHHIO U30BITOYHOTO KOJMYECTBA JKHUpA, PA3BUTHUIO OOJIE3HEW CHCTEMBI
KpOBOOOpAIIIeHHsI, cCaxapHOTo ruadeTa.

Crnenytomieit OCOOEHHOCTBIO HM3MEHEHHUS JUEThl COBPEMEHHOIO YeJIOBEKa,
SBJIIETCS] PE3KOE YMEHbIIICHUE MOCTYIUICHUS B OPTaHU3M C MUIIEH MOJIOYHOKHUCIBIX
OakTepuil. B HacTosIIee BpeMsi JKUTENN Pa3BUTHIX CTPAH YIMOTPEOISIOT B MUJLTUOHBI
u Oosiee pa3 MeHbIIE TMOJOOHBIX MHUKPOOPTaHM3MOB, 4Ye€M HX JIPEBHHUE
NPEAIMISCTBeHHNKN. Hamm mpeakn i COXpaHEGHHUS TMPOMYKTOB  MUTAHUS
WCIIOJIb30BAIM JIMILIb E€CTECTBEHHBIE CHOCOOBI KOHCEpBAllMU: BBICYUIMBAHUE WIIN
MPUPOJIHYIO (PEPMEHTALIMIO 32 CUET MOJIOYHOKHCIBIX M JIPYTUX MUKPOOPTaHU3MOB,
CllydyallHbIM 00pa30M TMOMAJAONIMX B PACTUTEIbHYIO U JKUBOTHYIO IMHINY U3
OKpy>karouiei cpeapl. B pesynbrate hepMeHTaIMM MHOTHE TPOAYKTHI 00O0TaIaInCh
MUJITUApAAMU MOJIOYHOKHUCIBIX OakTepuid, TpuOOB U MPOAYKTAMU MX METa0oIM3Ma
(JIeTydre JKUPHBIC KHCIOTBI, MENTHABL, MOIMAMUHBI, BHTAMHHBI, AHTHOMOTHKO-
CXOXHUE CYyOCTaHIIMHM), KOTOpBIC, TOMAB B TMHIIEBAPUTEIbHBINA TPaKT, BHOCUIIHU
CYIIIECTBEHHBIN BKJIAJl B MOIEpKaHuE X 310poBhs. K coxkalieHnto, u3-3a BHEAPEHUS
TePMUYECKON  00pabOTKM TPOAYKTOB TMHUTaHUsA, aOCOJIOTHOE  COJIEp’KaHUE
MOMAAIOIINX B OPraHU3M YEJOBEKa MOJIOYHOKHUCIIBIX MHUKPOOPTaHHU3MOB 3aMETHO
yMeHbIIIoch. Kak crmeacTtBue  3Toro, Cpokd  (QoOpMHUpPOBaHUS  HOPMAaJIbHOM
MUKPO(DIOPHI PEe3KO BO3POCIH, M3MEHWICS KAuYeCTBEHHBIM M KOJUYECTBEHHBIM ¢
COCTaB. OJTOMY TaKXe CIHOCOOCTBOBAJIO IIMPOKOE HCHOJb30BaHHE B XX BeEKe
aHTUOHMOTHUKOB.

BaxxHoil OCOOCHHOCTBHIO COBPEMEHHON JUETHI SIBJISIETCS TaKXke HW3MEHEHHE
COCTaBa U COOTHONIEHUS, YHOTPEOJIIEMbIX B MUILY KOMIIOHEHTOB, YYaCTBYIOIIUX B
oOecrieYeHUn OpraHu3Ma IUIACTUYECKUMH U PETYJISTOPHBIMH  COCIMHEHUSMH.
YnorpebnaeHue nNperuMyIieCTBEHHO MUILKA PACTUTENBLHOTO (KOPEHbs, OPEXH, IUIObI,
3€JIeHb, TPHOBI, SAT0/IbI, (HPYKTHI), peske PhIObI U MsiCa MPUBOANIO K (OPMHPOBAHUIO
palnrioHa MeHee Ooraroro O€JKOM, HO COJEepKalliM CYUIECTBEHHO OoJibliee
KOJJMYECTBO MMHEPAJIbHBIX COJICH, THUIIEBbIX BOJOKOH, AaHTHOKCHJIAHTOB. B
HACTOsIIIee BpeMs cpeaHecTaTucThueckuii uenoBek B 10-20 pa3  OGombime

9 o
IlonraMuHEL BEITIOJIHSIOT (I)yHKI_II/IIO MOAYJIATOPOB HEUPOMCIUATOPHBIX CUCTEM MO3Ta.
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yHoTpeOssieT cojlel HaTpus, B UYETHIPE pa3a HACHIINICHHBIX >KAPHBIX KHCIIOT.
CooTHolieHue omera-6 K omera-3 KUPHBIM KHUCJIOTaM B MHILEBBIX MNPOAYKTaX,
UCIIOJIb3YEMBIX B MPOILJIOM CTOJETHH, ObuIo 2:1. Y COBpEMEHHBIX 3CKHMMOCOB 3TO
COOTHOIIIEHHE paBHseTcs 1,7:1, y kopeHHOro HaceleHus SINOHUM 3TO COOTHOIIIEHUE
ommsko Kk 12:1. YV COBpeMEHHBIX KHUTEIEHM KOHTHHEHTAJIBHBIX TOCYIapCTB
COOTHOIIIEHHE ATUX KUCIOT B MHIIE HOCUT OOpaTHBIM XapakTep, U MOPOH MOKET
nocturath 50:1, 4TO HE MOXKET OJIArONPUIITHO CKa3aThCA Ha 3/I0POBbE.

OTMeuaeTcsi CyIIECTBEHHOE CHIKEHHE YPOBHSI HEOOXOJMMBIX YEJIOBEKY
MUIIEBBIX HMHIPEIMEHTOB TMpPU NOPUTrOTOBIECHUU THUIIU. COBPEMEHHBIE METOJIbI
00pabOTKHM THUIIEBBIX MPOAYKTOB KakK I HETMOCPEACTBEHHOTO WX TOTPEOJICHHS B
MUILY, TaK U JUIs JUIUTEIBHOTO XPAaHEHUsl TakKe€ BHOCST CBOM HEOJIarompusiTHBIN
BKJaJ B JMETy HAIIero coBpeMeHHHKa. [IpupyuuB oronm, a 3artem, pa3zpaboTaB
Ipyrue TpUEeMbl TEPMHUECKOH, (PU3MUEeCKOW M XUMHUYECKOH OOpaOOTKH MHUIIH,
YeJIOBEK B 3HAUUTEIHHOM CTENEHU COKPATHII €€ MUTATEIbHYI0 IEHHOCTh, pPa3pylIuI
T€ €€ KJIIYEBbIE KOMIIOHEHTbI, KOTOpPBIE KpallHE HYXKHbBI, [JII HOPMaJIbHOTO
dbyHKUMOHUpOBaHUS ~ opraHu3ma. K coxkalleHMIO, COBpPEMEHHas  MuIeBas
MIPOMBIIINIEHHOCTh, MaJI0 oOpalaeT BHUMaHUS Ha TO, YTO BAKHEWUIIINE KOMITOHEHTHI
MWLM pa3pyllalOTCs TMpPU OYHUCTKE, BBICYIIMBAHWUW, HArPEBAHUU U MpH
3aMOpakMBaHUU. Tak, B MPOLIECCE OYMCTKA 3€PHO YTPAUYMBAET CBOM BaXKHBIC
MUIIEBbIE  DJIEMEHTHI, PACMHOJIOKEHHbIE B  O0O0JIOYKE 3€pHAa - BUTAMUHBI,
AHTUOKCHUJIAHThI, aMUHOKUCIOTHI. Eciu paccMoTpeTh Bce 3Tanbl MPUTOTOBICHUS
MUIIEBBIX Macel W KUpa, TO MOXKHO YOEIUThCS, UTO CO cOOpa CeMSIH U 3€peH, UX
BBICYIIIMBAHUS, OYUCTKH, pa3/aBlIMBaHUs, HArpeBaHUs, AIKCTPAKIUU, OTHCIICHUS,
OYMCTKHM, YCTPAaHCHMS 3alaxa, B TOM WIA HWHOW CTENEHU KOHEUYHBIM MPOMYKT
JUIIAETCS KJIOUEBBIX MUTATEIBHBIX KOMIIOHEHTOB B pE3yJIbTaTe€ CAMOOKHUCIICHUS,
TUIPOJIN3a, U30MEPU3ALIMH, YTPAThl TOKO(DEPOIIOB.

B kadectBe npruMepa 3aBUCUMOCTHU LIEHHOCTH ISl 3I0POBbsSI YEJIOBEKA MPOYKTa
MUTAHUS OT CHIPhSI MOTYT OBITh JAHHBIE O COCTABE HEHACHIIIIEHHBIX KUPHBIX KUCIIOT B
MOACOJIHEUHOM Maciie. [Ipu nmoiiydyeHun macia u3 ceMeueK MOACOJHEUYHHKA, B3AThIX
Ha 10-# neHb, COOTHOIIEHHE B TOTOBOM MPOJYKTE omera-6/omera-3 paBHo 3:8, mpu
HCIIOJIb30BaHUN COOpaHHBIX ceMeuek Ha 30 JIeHb 3TO COOTHOIIEHUEe AocTturaet 12:1,
a Ha 90 nmenb or nBereHusi — 24:1. 3enenpie OaHAHBI XaPAKTEPU3YIOTCS MEHBIIIUM
TJIMKEMUYECKUM HWHACKCOM, YeM JKEINIThIe CIelibie OaHaHBI, TTOCKOJIbKY IOCIEIHUE
cojiepkat 0oJibllie OBICTPO YCBOSIEMBIX caxapoB. Hamu mpenku mpeuMyIieCTBEHHO
ynoTpeosisiii GpyKThl U OBOINM 3aJ0JIF0 JI0 TOTO, KaK OHU CO3petoT. DPYKThI U
OBOILM 00JaIal0T MOIIHBIM AHTUMYTAar€HHbBIM W TPOTHUBOPAKOBBIM 3I(P(HEKTOM,
Oylarogapsi HaJU4YUI0O B HHUX OOJBIIEr0 KOJIMYecTBa (hJIaBOHOUIOB U TIyTaTHOHA.
OcoOeHHO MHOTO AaHTHOKCHJAHTOB B OKpAaIIEHHBIX OBOIIAX U (pykTax. ITO
MOCITY>KUJIO  OCHOBaHHMEM  AMEPUKAHCKOMY  IPOTUBOPAKOBOMY  OOIIECTBY
PEKOMEHIOBATh €KETHEBHOE YIMOTPEOICHNE KaXIbIM B3POCIBIM YEJIOBEKOM OT IISITH
710 BOCBMHU Pa3JIMYHBIX CBEXHX OBoIeH U ¢GpykToB. B mpoliecce mpuUroToBICHUS
MWLM 3HAYUTENbHOE KoJnuecTBO (0T 5 10 80%) pacTUTENbHBIX aHTUMYTareHHBIX
cyOcrannuii paspymaerca. 90% pbeiObero xupa, 00raroro omera-3 KHCJIOTaMHU B
MpoIlecCe€ MOATOTOBKHM IOJBEPraeTcs THAPOrE€HU3AlMU, KOTOpas yAalasieT 3TH
NPUPOJIHBIE AHTUOKCUAAHTHI. boiee TOro, HCXOAs U3  TEXHOJOTHYECKOU
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[E€JIECO00Pa3HOCTH B YIIEepO TOJIE3HOCTH JJIA 3[I0POBbSI, PACIIUPSIOTCS TOCEBHI U
BBIPAIIUBAHUE TE€X PACTEHUN U KUBOTHBIX, IPOIYKTHI U3 KOTOPBIX JIyYIlle XPaHATCS,
HO JIMIICHBI CTOJIb HEOOXOJUMBIX JIJIi OpraHM3Ma 4YeJOBEKa JIETKO pa3pyllaeMbIX
MUIIEBBIX KOMIOHEHTOB. Hampumep, NpUOpHUTET OTHAETCS PACTEHHSIM, B Macie
KOTOPBIX OOJIbIIE COAEPKUTCA KUPOB, OTHOCSIINX K KJIacCcy omera-6 BMeCTO oMera-
3, MOCKOJIbKY MOCTEAHUE OBICTPO OKUCISIOTCS U CYHIECTBEHHO COKPAIAlOT CPOKHU
TFOJIHOCTH THUUIIEBOIO NPOIYKTa. Mexay TeM MOCIEIHssl TPyIa HEHACBIIEHHBIX
KUPHBIX KHUCJIOT, Oyay4dl TPUPOTHBIM aAHTHOKCHUIAHTOM, HeoOXoawma Jyis
HOPMAJILHOTO (DYHKITMOHMPOBAHUS TPAKTHYECKH BCEX KJIETOK OPraHOB M TKaHEH
YyeJoBeKa.

B pesyneraTte aHTPONOTEHHOM NESTEIBHOCTH CEIIBCKOXO3SMCTBEHHBIE YTOJIbs
0O0CTHSIOTCS M UCIIBITHIBAIOT JS(UIIUT MATATEIHHBIX BemecTB. Kak ciemcTBue 3Toro,
BO MHOTHUX ChEIOOHBIX PACTEHUSIX YMEHBIIAETCS COJEpKaHUE >KU3HEHHO BaXKHBIX
coenquHeHuii. Ilo manHbIM amepukaHckux uccieponareneit, 80% mnous CIIIA He
MOTYT B HACTOSIIEE BPEMs YJOBJICTBOPUTH MOTPEOHOCTH CEIbCKOXO3SIMCTBEHHBIX
KyJbTyp B MUHEpajax M UX KOMIUIeKcax. B pesynbrare, ecin B Hadasie XX BEKa B
100 r mmuHata coxepxkainochk 157 mr xeneza, To B 1968 rony KoamyecTtBo 3TOro
MHKPOAJIEMEHTA B JIAHHOM pacTeHuUM ynajno n1o 27 mr, B 1979 — no 12 mr, a B
HACTOSIIIEE BPEMs €ro MeHbllle 2 MT. [{Jis yJI0BIETBOPEHUSI CYTOYHON MOTpEeOHOCTU
B3pPOCJIOT0 POCCUSIHUHA B JKelie3e Mepe NEPBOl MUPOBOM BOMHOM JOCTaTOYHO OBLIO
CBhECTh JIBa KPYMHBIX si0jioka. B HacTosiiee BpeMst gaxke ynorpedneHue 1 kr si0yok
HE BOCIIOJIHHUT CYTOYHBIE TIOTPEOHOCTH B 3TOM MuHepaie [8].

N3meHunach conuanbHas CTPYKTypa HAcElICHHs, B pe3yJbTaTe B HACTOSIIEE
BpeMsI 3HAUMTENIbHAs YaCTh HACEJICHUS MPOXKUBACT B MPOMBIIUICHHBIX IIEHTpax W,
MepecTaB y4yacTBOBATh B HEMOCPEACTBEHHOM MPOU3BOACTBE MPOIYKTOB MHUTAHUS,
MPAKTUYECKU JIMILIEHA HATypPallbHBbIX CBEXKHX CEJIbCKOXO3UCTBEHHBIX MPOYKTOB
nuTanus. B pe3ynbrare HWHTEHCHU(UKAIMM MPOMBIIUICHHOTO MPOU3BOACTBA C
UCIIOJIb30BAaHUEM yJIOOpEHMIA, TepOUIIUI0B, (PYHTHUIIUIOB TMOTydaeMble MPOIYKTHI
MUTaHUs CTAIM CYIIECTBEHHO YCTYMaTh MO COJIEPKAHHUIO KM3HEHHO HEOOXOIMMBIX
MUIIEBBIX CYOCTAHIMI B JECATKHA pa3 TeM MPOAYKTaM, KOTOPbIC MPOU3BOIUIHCH 110
TPAAULIUOHHBIM T€XHOJIOTHSIM.

OnpeneneHHOE 3HAYEHUE B HEIOCTAaTOYHOM TOHMMAaHMM B COBPEMEHHBIX
YCIOBUSIX BaXXHOCTH HCIIOJB30BaHUSA B  €XKEIHEBHOM pAllMOHE YEJIOBEKa
HEJIOCTAIOIINX KU3HEHHO BAXKHBIX PETYJSTOPHBIX MUMEET M CJIOKUBIIASICA CUCTEMaA
TOBApHO-JCHEKHBIX OTHOIICHUN B oOjactu 3apaBooxpaHeHus. I[IpousBogurtenu
(dbapMalleBTUUECKUX TpenapaToB, TOPMO3AT BHEIPEHHE B TOBCEIHEBHYIO >XU3Hb
rpaxkiaH MPOOUOTUKOB U MPOAYKTOB (DYHKIIMOHAJIBLHOTO MUTaHUs. s ymydieHus
CUTyalluud, TpeOyeTcss OrpoMHas TMPOCBETUTENIbHAas paboTa, YTOOBI YyOEIUTh
Hacenenne Poccun, B 3HAYMMOCTH M TIOJIE3HOCTH IIUPOKOTO HCIIOIb30BaHUS B
palroHe MUTaHUS MPOAYKTOB (DYHKIIMOHAIBHOTO Ha3HauYeHUs (IHUIEBbIC MPOTYKThHI-
a,uaHToreHHlO.)

10 .

[TpoayKThI-a1an TOTEHbI — MPOIYKTHI IPUPOTHOTO MIPOUCXOKACHNUS, CIIOCOOHBIE MOBBIIIATH
HecTIeU(UIECKYIO COMPOTUBIISIEMOCTh OPTraHU3Ma K MIMPOKOMY CIIEKTPY BPEIHBIX (PAaKTOPOB
bu3nUecKoil, XUMUIECKON 1 OHMOIOTMYECKON TPUPO/IBI.
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B Hacrosimee BpeMsT MNPUXOAMT TOHUMaHHE HEOOXOIWMOCTH 3aMEHbI
KOHLIETILIUYA PAlMOHAIBHOTO THUTAaHUS Ha KOHIIEMIMI ONTUMAIbHOTO 30POBOTO
nutanus. [lapagurma ujaed yaoBIETBOPEHHUS ToOJoJla W MUIIEBOM 0e30macHOCTU
MEHSETCS MapaJurMoi pacCMOTPEHUs MUILK, KaK BaKHEHIIero (akrtopa coXxpaHeHUs
U yIy4IlIEHUs 3I0POBbs, CHUOKCHUS! pUCKOB BOZHUKHOBEHUS 3a00JI€BaHUM.

B nocnennue rojbl BO MHOTMX CTpaHax MHUpa PsAOBbIE MOKYIMATENU MUIIEBBIX
MPOJYKTOB OOECIIOKOCHBI HE CTOJIBKO TEM, COJACPKUT JIU MHUIIA JTOCTATOYHO KaJOpUid
U TJJACTHYECKUX CyOCTaHIMH W YIOBIETBOPSAET JIM OHA BKYCO-apOMaTHUYECKUM
3ampocaM, CKOJBKO OKa3blBa€T JM BbIOpaHHAas HMMHM MHIIA HAa OXUJAEMBII
03710pOBUTENBHBIN d(DPekT Ha opranusm. [IpoBenenusiii B 15 ctpanax EBpomneiickoro
cotoza B 1996 rony onpoc nmoutu 15 000 B3pocibix iroAe nokasani, 4To 9% u3 HUX
IOpeXkIe BCEro NpHU BHIOOpPE MPOAYKTOB MUTAHHS 3aIyMBIBACTCS HAA TEM, KaKou
NO3UTUBHBIA >PPEKT Ha UX 3J0POBHE OKaXET BBHIOPAHHBIM UMHU NPOIYKT. 32%
OTPOIICHHBIX OTMETHJIM, YTO YKa3aHUs Ha BO3MOXKHOE O3/0POBUTEIHLHOE JEHCTBUE
BBIOPAHHOTO MMU TPOAYKTA TMPHU €ro MOKYNKE UIPalOT BaKHOE 3Ha4YeHHE. Takum
o0Opa3oM, MpolecC NOHMMAaHHUA M OCO3HAHMSI 3HAYEHUS HE3aMEHMMBbIX (DaKTOPOB
MUTaHUs B MPOGUIAKTUKE HAPYIICHUS 3/I0POBbs, YBEIUUECHUU TIPOJOIKUTEIHLHOCTU
KU3HU, HadaJics — JIIOJM BCE yalle NPUOErarT K HCIOJIb30BAHUIO OMOJIOTHYECKH
aKTUBHBIX JI00aBOK, BKJIIFOUEHHIO B PAIIMOH MUTAHUS (PYHKIIMOHAIBHBIX MPOJTYKTOB.

[TuTanue 10KHO (OPMUPOBATHCS HA OCHOBE KIIFOUEBBIX IMPUHIIUIIOB 3/10POBOTO
NUTaHUS C YYEeTOM (PAKTHUECKHX DJHEProTpar, BEJIWYMHBI OCHOBHOIO OOMEHa,
Bo3pacTa. OCOOEHHO 3TO BaKHO B JETCKOM BO3pacTe.

310pOBO€ NMUTAaHUE — OAHO U3 0a30BBIX YCIOBUN (HOPMHUPOBAHUS 310POBBS
JeTed, MX TapMOHUYHOrO pocTa WU pa3Buths. He3znopoBoe muIleBoe NOBEACHUE
dbopmMupyeT pHUCKH H3OBITOYHOM Macchl Teja, caxapHoro auadera, 3a00JIeBaHUMA
OpraHOB TMHUILEBAPEHUS, DSHIOKPUHHON CHUCTEMBI, CHCTEMBI KPOBOOOPAILIEHUS.
[TonTBepk1eHUEM PUCKOB CITyKaT PETUCTPUPYEMbIE TIOKa3aTeNN 3a00JI€BAEMOCTH.

OCHOBHBIE MPUHIIMIBI 3I0POBOTO MUTAHUS, KOTOPHIE JOJKHBI OBITh YUYTCHBI
npu GopMupoBaHuM MeHIO: 1) oOecrieueHne pa3sHOOOpa3usi MEHIO (OTCYTCTBHE
MIOBTOPOB OJIFOJT B TCUCHHUE JHS M JBYX CMEXKHBIX C HMUM KaJCHIApHBIX ITHEH); 2)
COOTBETCTBHE HHEPreTUYECKON LEHHOCTH JHEprosarparaM, XMMHYECKOTO COCTaBa
001 - PU3NOIOTUYECKUM MTOTPEOHOCTSIM OpraHu3Ma B MaKpo- U MUKPOHYTPUEHTAX;
3) wucnojgb30BaHME B MEHIO OJIOJ, pEUENnTypbl KOTOPBIX, MPeayCcMaTpUBAIOT
WCIIOJIB30BaHUE IIAJAININX METOJOB KYyJWHApHOW 00paboTku; 4) UCIMOIb30BaHUE B
MEHIO MHILEBBIX MPOAYKTOB CO CHM)KEHHBIM COJIEPKAHUEM HACBIIIEHHBIX KUPOB,
IPOCTBIX CaxapoB, IMOBAPEHHOMN COJM; a TakKe MPOIYKTOB COJAEPKAIIMX MUIIEBbIE
BOJIOKHA; MPOAYKThI, 0OOTallleHHble BUTAMUHAMH, MHUKpPO3JIEMEHTaMu, Oudumo- u
JaKTO- OaKTepusMH U OHMOJOTUYECKH AaKTHUBHBIMHM J100aBKaMH; 5) ONTHUMAaJIbHBIN
peXUM MUTaHUS; 6) HATMYKUEe HEOOXOAMMOro 00OPYIOBaHUS U MPOUYUX YCIOBHM IS
IPUTOTOBJICHUSI OO MEHIO, XpaHEHUS MUIIEBBIX MPOIYKTOB; 7) OTCYTCTBUE B MEHIO
IPOAYKTOB B TEXHOJOTMH HW3TOTOBJIEHHS KOTOPBIX HCIHOJIb30BAINCH YCHIIUTEIN
BKyCa, KpAaCHUTEJH, 3alpelleHHble KOHCEPBAHTHI, MPOJYKTOB, 3aMpEIICHHbIX K
YOOTPEOJICHUIO; a TaKKe NPOAYKTOB C HAPYIICHUSMHU YCIOBUW XpaHEHUS U
UCTEKIIMM CPOKOM TOJHOCTH, NPOAYKTOB TNOCTYNHMBIIUX 0€3 MapKHPOBOYHBIX
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Cnucoxk 0ononHumenvHoIl 1umepanmypst no meme:

1. Asetucsan JI.P. Aparsn K.K., Mkpruan C.I'. Xauuksan C.I'. BnusHue
dakTHUecKOro MHUTAaHWS HA COCTOSIHUE 3JI0pOBbsl  Mojonaexu //Bompocsl
MEIUIMHBL:TeOpUsT M mpaktuka://Marep. Mexa. 3a04H. HaAy4YH.IPAKT. KOH(.-
Hosocubupck: Cu6AK.- 2012.-C. 111-116.

2. boiiko O.H. AkTyanbHble BONpPOCHI OpraHU3alldd [HUTAHUS H
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13. Tlo3usxoBckuit B.M. DBomtonus nutanusi u GOPMUPOBAHUE HYTPHOMA
coBpemerHoro 4enoBeka // Uanyctpust nutanus (Food industry). - 2017.- Ne3 (4). —
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14. TapmaeBa WN.10., EdumoBa H.B., barnymkuna C.}O. 'mruenudeckas

OLICHKA MUTAHUS U PUCK 3a00JI€BaEMOCTH, CBSI3aHHBIN C ero HapymieHueMm // [ uruena
u canutapus. - 2016. - Ne 95 (9). — C. 868-872.

4.2.2. Tema Ne 2 «OcHOBBI (pU3MOJIOTMH MUIIIEBAPEHU S
Hean: CdopmupoBarh mnpencraBieHue 0 (U3HOJIOTUU MHUILIEBAPEHUS, POIU

HOPMAaJIbHON MUKPOQIOPHI KUIIIEYHHUKA B (DYHKIIMOHUPOBAHUU OPraHU3MA.

KoHTpoJibHbIE BONIPOCHI:

Yro uzyvaeT Hayka TpoQoIorus?

2. Kakwue BaxHEWIIEe KOMITOHEHTHI IMUIIH, HEOOXOIUMBIE JIS TTOAICPKAHUS
HOpMaJIbHOTO 0OMEHa BEIIECTB, (PYHKIIMOHUPOBAHHS OPTaHOB M TKAHEH,
TapMOHHYHOTO POCTa U pa3BUTHs, Bam n3BecTHBI?

3. Kakwue otaens! nuiieBapuTeIbHOTO TpakTa Bol 3HaeTe, UX poJib B

MUIIEBAPEHUH.

Kakas posp ieueHu B mporecce muiieBapeHus?

HazoBute u3BectHbic BaM TUIIBI NHIIEBapEeHMUS.

Kakue ¢hyHKIIMM BBITTONTHICT MUIEBAPUTEITBHBIN TPAKT?

[lepeuncnure GyHKIMH, BHITOIHIEMbIE HOPMAIBHOU MUKPODIOpOH

KHUIIIEYHUKA?

=

No ok

CunpaBoyHbIe MAaTEpHAJIbI 110 TEMe:

Bonpmias posib B U3y4eHUH MEXAHU3MOB MMUILEBAPEHUS U YCTAHOBJICHUH OOIUX
3aKOHOMEPHOCTEN YCBOCHMS IHINA TNPUHAICKAT akaaeMuky A.M. VYronesy,
cozgasuiemMy B 1980 roay HOBYIO MEKIUCUUILIMHAPHYIO HAYKY TPO(OIIOTHUIO.

Tpodonoruss - 3T0 «Hayka O TMHUINE, NMUTAHWM, MHUIIEBBIX CBI3IX M BCEH
IpollecCax YCBOEHHUs NUIIM HAa BCEX YPOBHSAX OpPraHU3AlMM KUBBIX CUCTEM (OT
KJIETOYHOTO 10 Oumocdeproro)». A.M. VYromneBbiM Oblla NPENJIOKEHA TEOPHUs
«aJIEKBaTHOT'O MUTAHU», OCHOBHBIMHU INOCTYJIATAMH KOTOPOTO SIBISIETCS NPU3HAHUE,
YTO BCE KOMIIOHGHTBI MUIIM (HYTPUEHTHI M OajlaCTHbIC BEIIECTBA ) HEOOXOMMMbI
Ul TIOAACP/KAHUSA MOJIEKYJSIPHOIO COCTaBa OpPraHu3Ma M BO3MEIICHUSA €ro
IUTACTUYECKUX U SHEPreTUUECKHUX 3aTpat; BKIIOYAIOT B C€Osl MOTOKU MUTATENIbHBIX U
pEeryJlaTOpHbIX  CcyOcTaHIMM; OajJaHC TMUIIEBBIX  BEIIECTB B  OpPraHu3Me
HOJIICPKUBAETCS 32 CUET BBICBOOOXK/IEHUS OT/EIbHBIX HYTPUEHTOB U3 CIOKHBIX IO
COCTaBy  MMIUEBBIX  MPOJYKTOB 32  CYET  MOJIOCTHOTO,  MEMOpPAHHOIO,
BHYTPHUKJIETOYHOTO TMHUILIEBAPEHUs, a TaKXKe MHKPOOHOTO CHHTE3a OakTepusiMu
MULLEBAPUTENBHOTO TPAKTA.

Hcxons u3 teopun anexkBatHoro nutanus (A.M. Yromaesa), s HOpMaJIbHOMN
KU3ZHENIEATCIbHOCTH OpraHu3My HEOOXOJUM IUIACTUYECKUA U SHEPreTUYeCKHi
MaTepuan, a TakkKe pa3HoOOpa3Hble pEryJlaTOpHblE CYOCTAHIIMH, KOTOpPbIE
MOCTYIAIOT B OPraHU3M C MUIIEBBIMHU IPOAYKTaMHU.

PaznuyaroT miectb BaKHEWIIMX KOMIIOHEHTOB MHILNM, KOTOpPbIE HEOOXOAMMBI
OpraHu3My JUIsl TojjepxaHust oOMeHa BeleCTB, (YHKIMOHUPOBAHMS OPraHOB U
TKaHeW, JJIs1 pocTa M OOHOBJEHMSI KJIETOK OpraHu3Ma - 3TO BOJa, OJIKH, KHUPHI,

1
HyTpueHTsl — GM0IOTHYeCKH 3HAYUMbIE KOMITOHEHTH;

12
BamnactHbIE BemecTBa — OMOJIOTMYECKA HE3HAYNMBIE KOMIIOHEHTEL.
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YIJIEBO/Ibl, MUHEPAJIbHBIE BELIECTBA U BUTAaMUHBI. [Ipexae ueM opraHusm yCBOUT HX,
OHM TIOJIBEPraloTCsl PaclICIUIEHUIO Ha O0Jee MPOCThbIe 3JIEMEHTHI. DTO MPOUCXOAUT
Osarosiapst mpoleccam MUIleBapeHusl.

[lumeBapeHue — 3TO  COBOKYIHOCTh  (DU3WYECKUX, XUMHYECKUX U
(GU3MONOTUYECKUX TMPOILIECCOB, B pe3yibTaTe KOTOPBIX IOJ  BO3JCHCTBUEM
(dbepMEeHTOB MUTATENIbHBIE BEIIECTBA PACHICIUISIOTCS HA 00Jee MPOCThIe XUMUYECKUE
COEJIMHEHHUSI, CTIOCOOHBIE BCACHIBATHCS YEPEe3 CTEHKY KEITYJOUHO-KUIIEYHOTO TPaKTa,
MOCTyNaTh B KPOBOTOK M YCBaMBAThCs KieTKamu opranu3ma. [Ipu 3ToMm B mporiecce
MUILIECBAPEHUS]  MHUTATEJbHBIE  BEIIECTBA, IOCTEINEHHO  MPOJIBUTAsCh  4epes
MUIIECBAPUTENBHBIN TPAKT, MPOXOIAT CYMMAapHOE pACCTOSIHUE TMOpAJIKA JIECITH
METpPOB. DTU MPOLECCHl MPOTEKAIOT B OMPEJICTICHHON MOCJIEI0BATEIIBHOCTH BO BCEX
OT/eJIaX MHUILIEBAPUTEIIBHOTO TpakTa (MOJIOCTH pTa, IJIOTKE, MUIIEBOJE, >KEIYIKE,
TOHKOM UM TOJICTOM KHUIIKaX C Y4YaCTUEM [I€UYCHH U JKEIYHOIO Iy3bIps,
TOJ/DKEITYJIOYHON  JKene3bl). TOoJIbkO MHUHEpalbHbIC COJHM, BOJa W BHUTAaMHHBI,
YCBAaMBAIOTCSl YEJIOBEKOM B TOM BHJE, B KOTOPOM OHHU HaxondTcs B muile. benkwu,
YKUPBI U YTJIEBOJIbI TIOMA/IaI0T B OPTaHU3M B BUJIE CIIOKHBIX KOMILIEKCOB. UTOOBI OHU
YCBOWINCH, TpeOyeTcsi clokHas (pu3nyeckas U XuMuyeckas nepepadortka. Kpome
TOro, KOMIIOHEHThl MNHUIIM JOJDKHBI NPEABAPUTEIBHO YTPATUTh CBOK BHUIOBYIO
cnenupuIHOCTh, MHA4Y€ OHM OYJyT NPUHUMATHCS CHUCTEMON HMMYHHUTETa Kak
Yy>KEpOJHBIE BEUIECTBA.

[luiieBapeHue HA4YMHAETCS C M3MEJIBUYCHHUS THUIM B POTOBOM MOJIOCTH,
VBIQXXHEHHUS €€ CIIOHOM, MEPBUYHOTO MeTaboim3Ma W TpaHcpopmaluu Moj
BO3JICIICTBUEM (PEPMEHTOB CIIOHBI (amuiasbl, MPOTEUHA3bl, Jumnasbl, (ocdaTassl,
PHK-a3b1). CpenHss npogoKUTEIbHOCTh TPEObIBAHUS IMUILHU B MOJOCTU PTa A0DKHA
cocTaBlsATh nopsiaka 15-20 cek. B ciydae cokpaiiieHus BpeMEHU HAXOXKICHUS MUIIH
B MOJIOCTH PTa, HAPYIIAIOTCS MPOLIECCHI MUIIEBAPEHHUS, COOTBETCTBYIOIIUE JAHHOMY
Y4aCTKy NUIIEBAPUTEIIBHOTO TpaKTa (M3MEJbUYEHHE, paclaj KpaXMall Ha IPOCTbIC
caxapa).

Manee crnenyer 9ranm  NEpEeABWKEHHE  MHUILIEBOrO  KOMKA 32  CYET
NEePUCTAIFTUYECKUX JBWKEHUI MBI IJIOTKA M THUIIEBOJA B KEIYIOK. AKT
TJIOTaHUsl BKIIIOYAET B ceOst a3y poTOBYIO (MPOU3BOJBHYIO), TTIOTOYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), TMHINEBOJHYIO (MEUICHHYI0 HENpOou3BoJibHYI0). CpenHsis
MPOJOKUTEILHOCTh BPEMEHH MPOXOXKACHUS IHUIIEBOIO KOMKA 4epe3 MHIIEBOJ
cocTaBisieT 2-9 cek, W 3aBUCUT OT IUIOTHOCTM NHIM. /[ npegoTBpaleHus
oOpaTHOrO TOKAa THWINM, a TaKXKe pa3rpaHUYEHUs BO3JCHCTBUS Ha Hee
MUIIEBAPUTEIIBHBIX dhepMeHTOB, MUIIEBAPUTEITHHBIN TPaKT obecrnieueH
CIIEUAIbHBIMU KJIAlTaHAMM.

[TuiieBoit KOMOK, MOMAaB B KEJIYJ0K, B T€YCHHUE TPEX-TSATH YaCOB MOJIBEPraeTcs
MEXaHUUYECKON M XUMUYECKOoW 00paboTke (1moj BO3ICUCTBUEM >KEIYJAOUYHOTO COKa U
MPUCYTCTBYIOMIUX B HEM COJITHOWM KUCJIOTHI, KOTOpasi 00eCIeuynBaeT KUCIYIO CPEey B
YKETYJIKE, BBI3bIBACT JICHATYPAIUIO U Ha0yXaHWe OCIKOB, aKTUBUPYET TIETICUHOTCHBI,
OKa3bIBaeT OakTepuUIUIHbIN A((EKT; MerncuH - mepeBapuBaeT OeIOKCoepKalue
NUINEBbIE  MPOAYKTHI).  JIMMOJUTHYECKAss AKTUBHOCTh  JKEIIYJOYHOTO  COKa
CIIOCOOCTBYET PaCHICIUICHUIO AMYJIbTUPOBAHHBIX JKUPOB MoJjoka. OOpasyromascs B
JKEITyIKEe B 3HAYUTEIBHBIX KOJMYECTBAX CJIU3b, C OJHON CTOPOHBI, BBHIMOJHSET
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3alUTHYIO (DYHKIIMIO 3aIlUIIas CIM3UCTYIO XKellyAKa OT AEUCTBUS COISIHOM KUCIIOTHI,
a TaKXkKe CIY)KUT HCTOYHMKOM DSHJIOTEHHbIX O€JIKOB M WX TMOCJIeaAyrolen
YTHIU3AIUM MUKPOOPTraHU3MaMH TOJCTOW KHIIKHU. B KelyJake MpUCyTCTBYET TaKxkKe
crienuanbHbINA (pakTop, 0OecreuynBaoOIMii B TaJbHEHIIIEM YCBOCHHE BUTAMUHA B,

[Tocne »xenmynka MNUIEBOM KOMOK TOMAJaeT B TOHKUWA KHIIEYHUK, JJIHMHA
KOTOPOro focTuraer 6,5 metpoB. KuleuHblif COK B 3TOM OTJIeJIe MTUIIEBAPUTEIIHHOTO
TpakTa UMEET LIEJIOYHYIO Cpelly 3a CUET MOCTYIUICHUS B TOHKUWA KHUIIEUHUK >KEIT4H,
COKa TMOJDKETYIOYHOM Kele3bl W BBIICJICHUM CTEeHOK KumeyHuka. Cok
MOJDKEITYIOYHON  JKeNle3bl COJEPKUT Takue (EepMeHThl, Kak aib(a-amuiasa
(pacwennsier  yrnesoasl), PHK-JIHK-nykiiea3sl (pacmieruisitoT HYKJIEHMHOBBIE
KHUCJIOTHI), JUMAa3bl (paCIHICIUISIIOT KUPbI), MPOTEa3bl (paCUICIUISIIOT OCJNKU) B BUAC
npo’H3UMOB. Bcero B kuiedHoM coke oOHapyxkuBaercs Oonee 20 ¢depMeHTOB
(oHTEepOKHMHA3BI, TenTUAa3bl, (ocdaraszbl, HyKIeasbl, JHIAa3a, aMmuiasza, JaKTasa,
caxapaza W J1p.). Y JIoJed, IMPOXXUBAIOMIMX B pa3HbIX PETMOHAX, BCTPEYAIOTCA
WHJUBUYYMBI, Y KOTOPBIX OTMEYAETCS HEIOCTAaTOYHOCTh MPOAYKIHMH (hepMeHTa
JIaKTa3bl, YIaCTBYIOIIECH B yTHIIM3AIUH JaKTO3bl. OCOOEHHO 4acTO 3TOT BPOKICHHBIM
nedexT oOHapykuBaercs y xxkureneit (40-100% nonynauun) Asuu u Agpuxu. Cpeau
JIUI] CIaBSHCKOTO MPOUCXOXKACHUS (pycckue, 0eIopychl, YKpauHIlbl) 1ePUIMTHOCTD
nakTas3bl ooHapyxuBaercs y 10-15% mnpeacraBuTeneit momysium.

B TOHKOM KHWIIIEYHHKE TMPOUCXOJUT U BCACHIBAHHME OCHOBHOM MacChl
00pa3oBaBIIUXCA MPOCTHIX XUMHUYECKUX (parmMentoB muimu. He mnepeBapeHHBIC
OCTaTKHU TMHWIIM JaJie€ MOCTYMAIT B TOJCTBHIM KHUIIEUYHHUK, B KOTOPOM OHU MOTYT
Haxoauthcst OT 10 mo 15 wacoB. B 3TOM oOTAene mNUILEBAPUTEIBHOTO TPAKTA
OCYILECTBIISIIOTCST TIPOIIECCHI BcachiBaHUS BOALI (10 10 1 B CyTKH), MUHEpaIbHBIX
COJIEHM, TMPOTEKAIOT OCHOBHBIC MPOIECCHl MHUKPOOHON MeTa0oNM3ali OCTaTKOB
MUATATEJbHBIX  BEHIECTB, TMOCTYNMBIIUX HW3BHE WM  OOpa30BaBIIMXCS B
MUILIEBAPUTENBHOM TpakTe. [IpoAoKUTENBbHOCTh Tpollecca MHIIEBAPEHUS Yy
3I0POBOTO YEJIOBEKA COCTABIISIET B 3aBUCUMOCTU OT CTPYKTYPhI TUTAHUS COCTABJISET
ot 12 o 36 yac.

BcackiBaHHE OCYIIECTBIISIETCS HA BCEM MPOTSHKEHUU MUIIEBAPUTEIBLHOIO
TpaKkTa, MOBEPXHOCTb KOTOPOTO TMOKPbITA BOPCUHKAMH, Pa3IMYAOMIUMUCA TI0
CTPYKType U (PYHKIIMH B 3aBUCHUMOCTH OT CBOeH Jokanm3anun. Ha 1 MM cnm3ucToit
npuxoaurcsi 30-40 BopcuHOK. BcacblBaHME OCYIIECTBIISIETCS 3a CUET peaau3aliuu
HECKOJIbKMX MEXaHM3MOB (MACCUBHBIM TpaHCHOpT, obOneryeHHas auddysus,
akTuBHBIM TpaHcropt). [lpum stom, 50-60% mnpoaykToB MeTtabomm3ma OEKOB
BCAChIBAETCA B JBEHaAUAaTUNEPCTHOW Kuike, 30% - B ToHkod u 10% - B ToimcToM
OTJIeJIe KAIIEYHUKA. Y TJIEBOJbI BCACHIBAIOTCS TOJIBKO B BUIE MOHOCAXapOB, IIPU 3TOM
MPUCYTCTBHE B KMILIEYHOM COKE COJIEW HATPHUSI CYUIECTBEHHO MOBBIIIAET CKOPOCTh UX
BcacbiBaHus. IIpoaykTsl MeTabosiu3Ma KHUPOB TaK Ke, Kak M OOJBIIMHCTBO
MOCTYHAIOIINX C MUIIEH BOAO- M KUPOPACTBOPUMBIX BUTAMHHOB, BCACBIBAIOTCS B
TOHKOM OTJIEJI€ KUIIIEUHHKA.

BaxHyro ponb B Ipouecce TMHIIEBAPEHUS UIPAET I[IE€YEHb, B KOTOPOU
MPOUCXONUT OOpa3oBaHue Kemud. JKemdb CHOCOOCTBYET JMYyJbraliuu KUPOB,
BCACBIBAHUIO TPUTIMLEPUIOB, aKTUBUPYET JHUIA3Yy, CTUMYJIUPYET MEPUCTAIBTUKY,
WHAKTUBUPYET TIENICHH B IBEHAIIATUTIEPCTHON KHUIITKE, OKA3bIBAECT OAKTEPUIIUTHBIN U
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OakTepuoctatndeckuii d(PQeKT, ycwIMBaeT TUAPOJIU3 U BCachlBaHHE OETKOB U
YIIEBOAOB, CTUMYIHPYET MPOdUQeEpaIio 3HTEPOLUTOB, MPOIECChl 00pa30BAHUS U
BBIJICJICHUS JKEITYH.

BOABIIMHCTBO TaCTPOMHTECTUHAIBHBIX TOPMOHOB B XMMHYECKOM OTHOIIICHHUU
MPEACTABISAIOT COOON MENTHUIbI U OKa3bIBAIOT MHOKECTBO pa3HOOOpPa3HBIX 3P HEKTOB
Ha (YHKIMM NUIIEBAPUTEILHOIO TpakTa W oOMeHa BemiecTB. OHHM BIUSIIOT Ha
CEKPEIHUIO BOJbI, AIEKTPOJIUTOB U (PEPMEHTOB, MOTOPHYIO aKTUBHOCTH JKEJIYJ0YHO-
KHIIIEYHOTO TPaKTa, BCACBIBAHWUE BOJbI, DJIEKTPOJIMTOB W TUTATEIHHBIX BEIICCTB,
NEATETLHOCTh CEPACYHO-COCYAUCTON CHUCTEMBI, (PYHKIIMOHAIbHYIO aKTHBHOCTH
SHAOKPHHHBIX KJIETOK MUIIEBAPUTEIHLHOTO TPAKTA M IPYTUX IHIOKPHUHHBIX JKEJIE3.

B 3aBucumocTH OT TIPOHMCXOXKICHUS (PEPMEHTOB pA3IHYAOT TPU THIIA
nuiieBapeHus: 1) 3a cueT (GpepMEHTOB, CHHTE3UPYEMBIX JKeJIe3aMHU delloBeKa; 2) 3a
cdeT (EPMEHTOB, CHHTE3MPOBAHHBIX MHKPOOPTaHH3MaMH; 3) OCYIIECTBISEMOE
dbepMeHTaMu, coJiep KalllUMKICS B COCTaBE MPUHUMAEMOM MUY,

B 3aBucumocTH OT JIOKQJIM3allMU  TUIIEBApEHUE  TOJPA3JEisSOT  Ha
BHYTPHUKJIETOYHOE, KOTJIa MPOIIECCHl THAPOIN3a MUTATEIBHBIX BEIIECTB MPOUCXOJIAT
BHYTpPH KJIETOK (32 CUET JM30COMAJIbHBIX (PEPMEHTOB), U BHEKJIETOYHOE (TIOJIOCTHOE
Y TIPUCTEHOYHOE).

Takum oOpa3zoM, MUIEBAPUTENBHBIA TPAKT B OpraHU3ME YEJIOBEKa BBITIOJIHSIET
HECKOJIbKO (DYHKIIHIA:

1) cexpeTopHast GYHKIUS - XapaKTepU3yeTcsl 00pa30BaHUEM IHINEBAPUTEIIBHBIX
COKOB (CITFOHBI, )KEIIYJOYHOTO, TIOKEITYOYHOTO, KHIIIEIYHOTO COKOB H YKEJTUH);

2) MoTOopHass (DYHKIIUSA - 3aKII09YACTCS B KEBAHWH, IIOTAHUH, ITEPEMCIINBAHUY,
TIEPEABMKCHUH U 110 MMHUIIEBAPUTEILHOMY TPAKTy M YAAJICHHUIO U3 OpraHu3Ma He
NepeBapuBaCMbIX  OCTaTKOB, B JBW)KCHHMM BOPCHHOK W  MHKPOBOPCHHOK;
OCYIICCTBJISIETCS MYCKYJIAaTypol TMHINEBAPUTEILHOTO ammapara Ha BCEX JTamax
KOHBeElWepa;

3) BcachiBaTenbHas (YHKIUS - 3aKIOYaeTCs B IMOCTYIUICHUM M3 IOJIOCTH
KEITYJOUHO-KUIIIEYHOTO TPaKTa B KPOBOTOK MPOJIYKTOB paCHICTUICHUS] OEJIKOB,
YKUPOB U YTJIEBOJIOB (AMUHOKUCIIOTHI, TJIUIIEPUH, JKUPHBIE KUCIOTHI, MOHOCAXaPH/IbI),
BO/JIbI, COJIEH, JICKAPCTB U APYTUX COCTUHEHUM;

4) BHyTpHCeKpeTopHas (YHKIHMS - 3aKIFOYaroascs B BbIPaOOTKE TOPMOHOB,
OKa3bIBAIOIIMX PETYJIUpYIOIIee JeHCTBUE Ha MOTOPHYIO, CEKPETOpPHYIO U
BCACHIBATCIbHYI0 (YHKIIUHA THUIIECBAPUTEIBHOTO TpakTa (TacTpUH, CEKPETHH |
JPyrue TOPMOHBI);

5) skckperopHas (YHKIUSA - 0OECIEYHMBACT BBIACIICHUE IHUINECBAPUTCIBHBIMU
JKEJe3aMHU B TIOJIOCTh JKEITYI0YHO-KUITICYHOTO TPaKTa MPOAYKTOB 0OMeHa (MOYEBHHA,
aMMUaK, >KCIIYHbIC TTUTMEHTBI), BOJBI, COJCH TSIKEIBIX METAJIOB, JICKAPCTBEHHBIX
IpernapaToB, KOTOPHIC 3aTEM yIAJISIOTCS U3 OpraHUu3Ma,

6)  sgBISIETCS ~ MECTOM  OOWTaHMS  CUMOMOTHYECKMX  acCOLMaIlUN
MHUKpPOOPTaHU3MOB.

Hopmanbayto Mukpodiopy NHIIEBAPUTEILHOTO TpPakKTa C COBPEMEHHBIX
MO3UIMKA  CIAeAyeT  paccMaTpuBaTh  KaK  MHOXECTBO  MHUKPOOHMOIICHO30B,
XapaKTEPHUIYIOMINXCSI OMPEICICHHBIM COCTABOM M 3aHUMAIOIIUX TOT WJIM WHOM
OWoTONm B OpraHW3Me 4elioBeKa. JTa MHUKpPO(IIopa BKIIOYAET NECATKH M COTHU
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pa3HOOOpa3HBIX BHUJIOB MHKpOOpraHu3MoB. HemocTtaTok uim M30BITOK TOTO WM
MHOTO cyOcTpaTa Wi MeTaloJIuTa CIYKUT CHTHAJIOM IS YCUJIEHUS pOCTa WIH
rubenr COOTBETCTBYIOIIETO 3BEHA IKOJIOTHYECKON CUCTEMBI. B mpoiiecce 3Bomonuu
MOCTOSIHHBIE TIPEJICTAaBUTENId HOPMAJIbHOM MUKpPOGIOphl MpeBpallaiich BO BCE
Oonee B3auMoOcBsA3aHHOE 1iejoe. OJHOBPEMEHHO ISl JIOCTHXKEHHS  OoJibllen
3 PEeKTUBHOCTH TPOUCXOaWSa W crenuanu3anus ux ¢yHkauid. IlogoOHas
WHTErpalus ¥ cHenuaiu3anus (QYHKIUN [O3BOJSIET HOPMAalIbHOM MHUKpodIIope
3IOPOBOTO YEJIOBEKa BBICTYIATh KaK €IWHOE IIeJI0e, COTIaCOBaHHO paboTaroliee B
MHTEpecax BCeH CUCTEMBl OpraHU3Ma, B KOTOPOM OHa JIOKaJTHU30BaHa.

C MoMeHTa pOXIEHHA peOeHKa, €ro Koxa M CIM3UCThIe OOCEeMEHSIIOTCS
MUKpPOOPTraHU3MaMH, WX YHCIO U pa3HooOpa3ue OmpeienseTcs COCTaBOM
MUKPOQIIOpH MaTepu, MEXaHU3MaMH POJOB, CAaHUTAPHBIM COCTOSIHHEM CpEibl, B
KOTOpOH OHHU TPOXOAWJIA, THIIOM BCKapMiauBaHusa. K HacrosmiemMy BpeMeHU
BBISIBJICHBI HEKOTOPBIE OOIME 3aKOHOMEPHOCTH 3aCENICHUs KEITYyJA0YHO-KUILIEYHOTO
TpakTa YyeJoBeKa MUKpOOpTraHu3MaMu. Tak, yCTaHOBJIEHO, YTO B MEPBbIC Yachl U JHU
B KHIIIEYHUKE HOBOPOXKICHHBIX BCTPEUAIOTCS MPEUMYIIECTBEHHO MHUKPOKOKKH,
CTaUIOKOKKH, PHTEPOKOKKU U KIOCTPUIUU. 3aTEM IMOSBISAIOTCS SHTEPOOAKTEpUU
(KUIIeYHbIe MaJIOYKHM), Jakrodammuiel W  Oudumodbakrepuun. Co BpeMeHEeM B
KUIIIEYHUKE TIOSBJISIOTCS, a 3aTeM HAuMHAIOT Mpeo0jajarh HECIOPOHOCHBIE
o0nMraTHo-aHa’poOHbIe OakTtepun (OudumodakTepuu, 3yOaKTepuu, OAKTEPOUIBI,
CTPENTOKOKKH,  coupwuibl). Jliss  Toro  4TtoObl  MUKpOOHAs  IKOJIOTHUSA
MUIIEBAPUTEIBHOTO TPAaKTa HOBOPOXKIEHHBIX MO CBOEMY COCTaBy MPUOIM3HUIACH K
TaKOBOW Yy B3pPOCIBIX, TpeOyeTcsa HECKOJbKO JieT. OcoOeHHO 00MiIbHa MUKpPO(dIIOpa
HIDKHUX OTJIEJIOB MHINEBAPUTEIHLHOTO TpPakTa. 37ech OOHApPYKEHBI MPEICTaBUTENN
oonee 500 BugoB OakTepuil. Yncno aHa3poOHBIX MUKPOOPTraHU3MOB B 3TOW 00J1aCTH
3I0pPOBOTO B3pociioro yenoBeka Oojee yem B 100 pa3 mpeBwIIaeT TakoBOE IO
COJIEP KaHUI0 adpOOHBIX OaKkTepuil. JHTEPOOAKTEpUH, BKIIOUAs KUIIEYHBIC TTATOYKH,
cTadUIOKOKKHA, TpUOBI U JpYrue a’poObl, COCTaBIAIOT HeMHOruMm Ooiee 1-4% u
paccMaTpuBaloTCs  Kak  jgo0aBouyHass Wiu  choydaiiHas — Mmukpodiopa. Ha
XKU3HeoOecredyeHne MUKpO(IIOphl KUIIEYHUKA YEJIOBEKa B CPEAHEM PACXOIyeTCsl 10
10% nocTynuBLIEH ¢ TUIIENH SHEPTUH.

[IpenacraButenn HOPMaNbHONW MHUKPOMIOPHI MPUCYTCTBYIOT B OpraHU3ME
4yelioBeka B BHUJIE (PUKCUPOBAHHBIX K OMPENEICHHBIM PEIENTOpaM MUKPOKOJIOHHUIA,
3aKJIIOUEHHBIX B OWOIUIeHKY. buorienka, kak mepyaTka, MOKPHIBAET KOXY H
CIIU3UCTBIEC OTKPBITHIX OKPYKAIOIIEH CPEeAE MOJTOCTEN 3A0POBOTO YEIIOBEKA U COCTOUT
U3 DK30MOJMCaXapUI0B PA3INYHOTO COCTaBa MUKPOOHOTO MPOUCXOXKIACHUS, a TAKKe
MYyIIMHA,  TPOAYIHPYEMOTO  OOKAJIOBHUAHBIMH  KIE€TKaMud  CIOM3UCThIX. C
(GYHKIIMOHATFHOW TOYKH 3PEHHUs OMOIIICHKA PETyINPYeT B3aMMOOTHOIICHUS MEXKIY
MaKpOOpPraHU3MOM M OKpyxkarwomien cpenout. Ilonmamarommii B OpraHu3mM HUCXOIHBIN
MUIIEBON CyOCTpaT B pe3yibTaTe MUKPOOHOW TpaHchopManuu MpeBpamaeTcs B
IPOMEXYTOUHBIM JMOO KOHEYHBIH MPOAYKT C TOW WM HHOM OMOJIOTHYECKOMN
aKTUBHOCTHIO.

Hopwmainbhast Mukpodiiopa v mpoayKThl €€ MeTaboIu3Ma’

1) ygacTByIOT B:

1.1. perynsiiuu ra30BOr0 COCTaBa KUIICYHUKA U IPYTUX TIOJIOCTEH OPraHu3Ma;
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1.2. Mmetabosm3me O6EIKOB, YTIIEBOOB, JIUMUI0B U HYKJIEMHOBBIX KUCJIOT;

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

1.4. oOecrieyeHUU  KOJIOHU3ALMOHHOM  PE3UCTEHTHOCTH, MpeAoTBpamias
NPWKUBJICHHE U Pa3MHOXKEHUE B KUIICYHUKE YY>KEPOJIHBIX OPraHu3MOB WU
3aceyieHue TeX WM MHBIX 00JlacTel MUIEeBApUTEIHLHOTO TPAaKTa HECBOWCTBEHHBIMU
JUTSL HUX BUJIaMU MUKPOOPTaHU3MOB);

1.5. penmupKkyIsluu CTEPOUIHBIX COCAUHEHUN U JIPYTUX MaKpOMOJEKYI
(BKJTIOYAst IEKapCTBEHHBIE MPENapaThl);

1.6. meTOKCHKAIHK SK30TC€HHBIX M HIOTCHHBIX CYOCTPaTOB;

2) o0namaroT MOPQPOKMHETHUSCKHM  JCHCTBHEM  (CTHUMYJIHUPYIOT  pPOCT
AMUTEHAIIBHBIX KIIETOK, CKOPOCTh MX OOHOBJICHUS Ha CIU3HUCTHIX, NMEPUCTATHTHKY,
BJIMSIIOT Ha KOJTMYECTBO MOTPEOIsIeMOi MUIIH U T.1.);

3) BBIMOJHSIIOT HMMMYHOTEHHYIO (YCHJIMBAIOT TYMOPAJIbHBI W TKAaHEBOM
UMMYHUTET, CTUMYJUPYIOT  (arolmro3, MNPOAYKIHIO  UMMYHOTJIOOYJIMHOB,
UHTEPJICHKUHOB, ITATOKUHOB);

4) ciy)KaT HCTOYHUKOM dHEepruu (00pa3oBaHHE KHUPHBIX KHCIIOT);

5) npoayuMpylT pa3HOOOpa3Hble OHOJOTMYSCKH AaKTHBHBIC COCAMHEHUS
(BUTAaMUHBI, JIMIONOIMCAXaPUIbI, IETITUIOTIIMKAHbI, AMUHBI, aHTUOUOTUKU U JIPYTUE
COCJIMHEHUS C aHTUMUKPOOHOM aKTUBHOCTHIO, HerponenTuabl, NO, HH]I0JIbI).

Hopmanbhass Mukpodiopa - UHAMKATOP (U3HOJOTUYECKOTO COCTOSHUS
MaKpOOpTraHu3Ma.

CoctaB MHKPO(]IIOpEl B OHMOIUICHKE MOXKET H3MEHSATHCS TIOJI BIUSHHUEM, Kak
pa3IMYHBIX CTPECCOBBIX AareHTOB, (DU3MOJOTHUYECKOTO COCTOSIHHSI YeTIOBEKa.
MeauuHCcKkre 1 MEIUKaMEHTO3HBIC BMENIATENILCTBA, BKIIIOYAss WHCTPYMEHTAIBHOE,
XUPYPTrUYE€CKOe WM JIEKApPCTBEHHOE BO3JEHCTBUE, MOTYT M3MEHUTH IEJIOCTHOCTD
UMEIOIIEHCcsl OMOTUICHKH, YTO BEICT K yTpaTe €€ OTACTbHBIX (DYHKITHMA.

Cpenu (bapMakoJIOTHYECKUX  TpEernapaToB HauboJiee  BBIPAKECHHBIN
noBpeXIaImmii 3pQPeKkT Ha HOPMAIbHYI0 MUKPO(MIOPY OKa3bIBAIOT aHTUOMOTHKH.
MHorue UMMYHOJENPECCAHTHl B KOHIICHTPALUAX OJM3KUX K KIMHUYECKUM, TAKXKE
UHTHOUPYIOT pocT OudumodakTepuit, JaKTOOAIMIUI, DHTEPOKOKKOB M KHIIEYHBIX
najgoyek. XWMHOIpenapaTbl, Kak MpaBUJIO, TaKXE BBI3BIBAIOT JUCOMOTUYECKHE
u3MeHeHus. JIucOMOoTHYeCKre MPOSIBICHUS BHIPAKAIOTCS B U3MEHEHUU aOCOJIFOTHOM
YUCJICHHOCTU aHa’pOOHBIX M JPYTHX MPOKAPHUOTUYECKUX KIIETOK, UX BUIOBOTO U
ITAMMOBOTO  COCTaBa, CIEKTpa MW  KOJUYECTBA O00pa3yeMblX MHKPOOHBIX
MeTaboauToB. Pa3paboTraHo  0o0JIbIIOE  KOJMYECTBO  TECTOB,  IO3BOJISIONIUX
OOBEKTHBHO CYJIUTh O COCTOSIHUM HOPMaJbHON MUKPO(DIIOPHI U €€ PyHKIMOHATbHOU
aKTUBHOCTH, CTETICHU TTOBPEIKICHUS.

HopMmanpHast MUKpoQIIopa KUIIEYHUKA UMEET OOJbIIIOe 3HAYCHHE B YCBOCHHUH
OMOJIOTUYECKN aKTHBHBIX BEIIECTB U UX BBIPAOOTKE.

B pesynbrare HapymieHHs HOPMOOHOIIEHO3a BO3HUKACT JIUCOAKTEPHO3.
JlucOakTepno3 KHIIEYHUKA SBISETCS OAHUM U3 (AKTOPOB, CIOCOOCTBYIOIIUX
3aTSDKHOMY, PELUIMBUPYIONIEMY TEUEHHUIO IIEJIOTO psija 3a00JIeBaHHM (IUCIICTICHS,
aJJIEPTUH, YaCThIe IPOCTYAHBIC 3a00JI€BaHNs, TUTIOBUTAMIUHO3 B).

YcranoBneHo yeThipe (hOpPMBI TPOSIBICHUS TUCOAKTEPH03a, BRIPAKAIOIIHECS:

1) HapylIEeHHEeM HUMMYHHOTO CTaTyca;
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2) HapyIIeHUEM MHIEBAPECHUS U YCBOSEMOCTH TMHUIIH, OTCYTCTBHEM aIllIeTUTA U
CHM)KEHUEM CUHTE3a BUTAMUHOB TPyl B;

3) CHI>KEHHUEM TOJIEPAHTHOCTU CIM3UCTON KUIIEUHUKA K IEHCTBUIO MAaTOr€HHOM
MHUKPOQIIOPHI;

4) CHI)KEHHUEM JIETOKCUKAIITMOHHON CITIOCOOHOCTH MUKPOQIIOPHI.

Ha mpakrtuke Bce 3Tu (hOpMBI, KaK MPaBUIIO, BCTPEUYAIOTCS BMECTE, UTO SBIISIETCS
pe3yAabTaTOM IMO3/IHETO OOpaIleHUs 32 MEAUIIMHCKON MOMOIIBIO.

Ycnexu, JOCTUTHYThIE B 00JacTM  MHKPOOHOJOTHYECKOTO  M3y4YEHUS
MUKPOQIIOPHI KHUIIEYHUKA YEJIOBEKa, IMOCIYKUIM TMPEANOChIIKON K pa3paboTke
JTUETHUUYECKUX U JIeYeOHO-TIPOPMIAKTUUECKUX KUCIOMOJIOUYHBIX MPOTYKTOB Ha OCHOBE
Lactobacillus, Bifidobacterium ¥ Streptococcus. [ JTaBHBIM Ha3HAUY€HHEM MAacCCOBOIO
ynoTpeOJaeHUs] KUCIOMOJIOYHBIX TPOAYKTOB SIBIISJIOCH TOAABICHUE KHIIEYHBIX
THWIOCTHBIX  OaKkTepuil,  JUKBUAANMS  JAUCOMOTHYCCKUX  HApYIICHUH B
MUIIEBAPUTEIILHOM TpPAKTE 3a CUET BBEICHHUS B OpPraHuW3M 4YeJOoBeKa OOJBIIMX
KOJIMYECTB >KMBBIX aHTAarOHUCTUYECKUX MOJIOYHOKHCIIBIX OaKTEpUIA.

JlucbakTepnos, B 3aBUCUMOCTH OT XapaKTepa U3MEHEHHUsI COCTaBa MUKPODIOPHI
TOJICTOTO KHMIIIEYHUKA, TTOApa3AesaeTcsa Ha 3 CTeeHH.

JucbakTtepno3, Kak MpPaBHIIO, COYETACTCA C JIPYTUMU MaTOJOTUYECKUMHU
CUHAPOMaMHU, TTOITOMY MEPOIPHUSITHUS M0 KOPPEKIIMH HAPYIIEHHOTO MUKPOOHOIIEHO3a
OCYIIECTBISIIOTCS ~ OJHOBPEMEHHO C  JICYEHHEM  OCHOBHOTO  3a00JIeBaHUS.
[TonoxurenbHbie Ah(PEKThl NpU AUCOAKTEPUO3E JOCTUTAIOTCS HCIOJIb30BaHUEM
NpOOMOTUYECKUX TMPENapaToB WM MPOIYKTOB, O0OJANAIOMIMX MPOOHMOTHUYECKUMHU
CBOVCTBaMH.

[Io cBoeMy neWCTBUIO NPOOMOTHYECKHE IMpenaparbl, NPUMEHSEMbIE pH
IUCcOaKTepro3e, pa3AeaIOTCs Ha KIACChI:

1. Knaccuueckne mnpobuoTuku (M3 O0OJUTaTHOM (JIOPHI  YETOBEYECKOTO
OopraHu3Ma: KoJjim-, oudumaym-, 1akTOOAKTEpHUH. ).

2. CamMO3IMMUHUPYIOIIMECS aHTAarOHUCTHI (M3 IITaMMOB, HE XapaKTEPHBIX IS
opraHusma: 0akTHCYOTHII, OMOCTIOPUH, CIOPOOAKT).

3. KomOunupoBanuble mpoOHOTUKH (OubUIOHT, OM(DUKOI, alUIoi, JHHEKC,
OM00aKTOH, KATAITU).

4. UmMmoOMIM3npoBaHHbIe Ha cOpOeHTe kuBble OakTepun (OubuIyMOaKTEpUH-
dbopte).

5. KomOGuHupoBaHHbIe ¢ TU301UMOM (Ouduims).

6. IlpemapaTel - NpOIyKThl MeTa0OJIM3Ma HOPMAIbHOW MHUKPOQIIOPHI (XUIaK-
dbopte).

7. PexoMOuHaHTHBIE - cyOanuH (Oaktepun Subtilis, KOHTpOIMPYIOIIME CHUHTE3
o2-uHTepdepoHa).

Hau6Gonee s pexTuBHBIM cpeacTBOM MPODUIAKTHKY U JICUCHHS TUCOaKTepr03a
SBJISTFOTCS TIpenapatbl OupuayMOaKkTeprHa.

Xopomuit 3)PexT MmepBUYHON W BTOPUYHOW MPOPUIAKTUKH AUCOAKTEPHO3a
JIOCTUTAETCS ~ WCIOJB30BAHUEM OTEYECTBCHHBIX KHCIOMOJOYHBIX IPOJIYKTOB,
ouomopoxkeHHoro. J[Ba crakana kedupa B J€Hb WIM OJHA MOPIUs OMOMOPOKEHHOTO
00€eCleynBalOT OPraHu3M IMOJIE3HOM MHUKPOQIIOPOH, CYTOYHOH MOTPEOHOCTHIO
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KaJblUsS, BUTAMHHOB W aMHHOKHCJIOT, HEOOXOMMMBIX I TPEIyHpPe:KICHUS
OCTEO0IOopo3a.

O} heKTUBHOCTh  HUCIOJIB30BAaHUS ~ OMOMOPOXKEHOTO B MPO(PUIAKTUKE
nucOakTepro3a y JAeTel Oblla uccienoBaHa Ha 0a3e OHOMKETHBIX JTOIIKOJIbHBIX
yupexaeHui . Omcka. HMccinenoBanue mpoBOAWIIOCh B TPU AdTama: MEpBBIA dTan -
OLICHKA 3JI0POBBSl JIeTEeH TMepej] MPOBEACHHEM OHKCIEPUMEHTa; BTOpPOM JTam —
HKCIIEPUMEHTAJIbHBIN, BKIIOYad BblJady OuWOMOpoxkeHHoro (6 Hedenb) ¢
MOCTEAYIONUM HAOIOIEHUEM 332 COCTOSIHUEM 3/I0pPOBbs JIeTE€H M HACTpOCHHS — 3
Mecsilia; TPEeTUd 3Talml — SKCIEPUMEHTANIbHBIM, BKIIOYaJ TMOBTOPHYIO BbIauy
OnomopoxkeHHOro (6 Heaenb) C MOCIAEAYIONIMM HAOMIOJACHUEM 3a COCTOSTHUEM
3JI0pPOBbsI IETE€W U HACTPOEHHUS — 3 MecsIa.

B wuccrmemoBanne ObLIO BKIIOUEHO 179 pgeTel, MOCEMIABIIMX JIOIIKOJIHHBIC
opraHu3anuy, ©3 HUX 92 peOEHKa COCTaBWJIM «OCHOBHYIO» Tpynmy (IeTu
MOJIYYaBIINE C PALIMOHOM MUTAHUS OMOMOPOKEHHOE), 87 — «KOHTPOJIBHYIO» TPYIITY
(IeTi KOTOphbIe MUTATUCH MO OOBIYHOMY MEHIO). [l oOecrieyeHus: 1O0CTOBEPHOCTH
WCCJIEIOBAaHMUSI MUHUMAaJbHAasi YHUCJICHHOCTh JEeTel JOobKHa Oblla COCTaBISATH HE
menee 37 yen. ['pynmsl He paznuyanuch 1mo Bozpacty (p>0,05).

JIJisi TuHAMUYECKOTo HaOJIIOICHHs 3a COCTOSIHUEM 370POBBS JIETEH Ha MEpUO]
HKCIIEPUMEHTa ObLIM BBEACHBI: «KapThl MEIUIIMHCKOTO HAOJIOJACHUS», COCTOSBIINE
U3 TACMOpPTHOM U cCHenuanbHOM dYacTedl. B crmernumanbHyl0 4YacTh BKIIOYAIACh
uH(popManus MO KIMHUYECKUM MPOSBICHUAM 3a00JIEBAHUM M HAIMYHUIO KaJloO Ha
310pOBbE (KOKHBIE IMOKPOBBI, XapakTep CTyJla U €ro KpaTHOCTh, JAPYTUE KaloObl);
«poauTenbCckue WHGOPMAlMOHHBIE KapThl», BKIOYaromas HWHGOPMAIUIO OT
ponuteneil o (akTax MOJy4YEHHs] PEOCHKOM CHEUUATU3UPOBAHHON MEIUIIMHCKON
MOMOIIM U aHTUOMOTUKOTEPAINH, a TAKXKE O HAJTMYUU Yy JCTEH KaJI00 Ha COCTOSIHUE
3JI0pPOBbsI - KaJI00bl CO CTOPOHBI KETYJTOYHO — KUIIEYHOIO TPaKTa, ajIepruyecKue
KOXXHBI€ TPOSIBIICHHUS, >KaJ00bl CO CTOPOHBI OPTAHOB JIBIXAHUS, TMPOYHE; «OMPOCHUK
ponuTenei», BKIIOYABIIUKA  BOMPOCHI O  HACJEICTBEHHBIX  3a00JI€BaHUSX,
NCUXUYECKOM U  (U3UYECKOM pa3BUTUM peOCHKa ¢ MOMEHTa POXKJICHUS,
AMOILMOHAJILHOM COCTOSTHUH.

B xone uccrnenoBanus y AeTei TPOSKpPATHO OTOMpaiCa HAa 0AKTEPUOTIOTHIECKOE
UCCJIeIOBaHNEe Kai (70 MEepBOro Kypca mpuema, Mmocje HEro u mociie BTOPOTo Kypca
npuema), ONpEeACIUINCh  JIaKToOakTepuu;  OudumodakTepuu;  HHTEPOKOKKU;
kinoctpuauu; E. coli Tunuuneie, E. coli makro3zoneratuBHeie, E. coli
reMOJIMTUYECKUE; JAp. YCIOBHOMATOTE€HHBIE  AHTEPOOAKTepuu;  CTaApUIOKOKK
30JI0TUCTBIN; CTAaQUIOKOKK canpoUTHBIN, 3MNUIECPMANIbHBIA; IPOXIKENOA00HbIE
rpubbl poxa Candida; HedepMeHTUpYIOIIUME OaKTEpPUH; MATOTEHHbIE OaKTEpHUHU.
NccnenoBanusi BBIMOJHSUIUCh B AKKPEAUTOBAHHOM HCIIBITATEILHOM JIA00pAaTOPHOM
nentpe (arrecrat akkpeaurtaima NePOCC RU 0001.510193).

[To manHBIM 7A0OPATOPHOTO KOHTPOJISI B Hadalle JKCIEPUMEHTa BCE JICTH
(BHYTpY OCHOBHOUM M KOHTPOJIBHOW TpymI) ObUTH pa3OUTHI HA IBE TPYIIIBI — JAETH CO
3I0POBOM MUKPOQIOPOM U IETHU C MPOSBICHUSIMH JUCOAKTEPHO3a, IIPH TOM BTOpas
rpynmna mojpa3aeiisuiack Ha TPHU MOATPYIIBI (B COOTBETCTBUHM C KiIacCU(pUKAIMEH
nucoakrepuosa o M.b. Kysaepoii u K.C.JIlanogo, 1991 rox) — nucbakrepno3 nepBoit
CTENEHU (JlaHHas TPyIIa XapaKTepu3oBaJlach CHIDKEHWEeM Ha | — 2 mopsaka
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KOJIMYEeCTBa OM(PHUI0- U TaKTOOAKTEPHid, KUILIEYHON MAT0YKH); AUCOAKTEPHO3 BTOPOU
crereHn (Ha (poHe CHIDKEHUs coiepkaHus Oudumo- u Jakrodbakrepuid Ha 1 — 2
nopsizika M 0OoJiee, BBISBISUIOCH YBEIMYEHHE KOJIMYECTBA YCIOBHO-TIATOTE€HHBIX
cTaUIIOKOKKOB, YCIOBHO-TIATOTeHHasi (uiopa HMMeNla TeMOJIMTHYECKHE CBOWCTBA);
TUCOAKTEpHO3 TPEThell CTENeHU (XapaKTepu3yeTcs 3HAYUTEIbHBIM YMEHbBIICHUEM
KOJIMYeCTBa aHa3poOoB (Oudumo- u JakrodakTepuil ) U yBeaudeHuem adpooon (106-
7 KOE/mn u Bbiie. ), Hanuuue rpu6oB poaa Candida, ctapuiokoKKOB.

Pe3ynbratel uccnenoBaHusi - Tepel MPOBEACHUEM HKCIEPUMEHTa (TEpBBIN
ATaN WCCIENOBaHMs) CTATUCTUYECKUX PA3IUYUi B YAaCTOTE M CTEIECHU TMPOSIBICHUSA
nucOaKkTepro3a B OCHOBHOM M KOHTPOJIbHOUM Trpymnmax He Obuio (p=0,375). SBnenus
nucOaKkTepro3a pa3sHOW CTEMEHW BBIPAKEHHOCTH oTMedanuch y 77,2-80,9%
oOcnenoBaHHbIX JeTeil. TpeTbs cremeHb aucOakTepuo3a orMevanach B 2,1%
OCMOTPEHHBIX, BTOpas crenens —y 35,2% nereit, neppas —y 30,1%.

Ha BTOpOoM »9Tame Hay4yHO-TIPaKTUYECKON (HCClIeIOBAaTENbCKON) paboTh
(9KCIIepeMEeHTaIbHOM) - y JIeTeH OCHOBHOM TpyMIMbl YacTOTa OTKJIOHEHUU OT
HOPMAJIbHBIX ~ 3Ha4YeHHM OudumodaxTepuii, TUIMUYHON KHUIICYHOW MAJTOYKH,
KUIIIEYHOM MaJIOYKU C TEMOJUTUYHECKUMHU CBOMCTBAMHU, 30JIOTUCTOTO CTaUIOKOKKA,
rpuboB Candida u HedepMeHTHPYIOIUX OaKTepuil CYIIECTBEHHO CHU3WIACH;
MOKa3aTeid HMENW CTAaTUCTUYECKH 3HAUMMBbIE PA3IUuus 10 CPaBHEHHUIO C
KoHTponsHOM Tpymmon (p=0,000...). VYnuenbHBI Bec JeTed C NPOSBICHUSIMHU
nucOakTepruo3a 3HAYMMO HE M3MEHWJICS, HO MPH 3TOM CYIIECTBEHHO COKPATHUIIOCH
KOJIMYECTBO JETe CO BTOPOM CTETMEHbIO JTUCOAKTepHo3a M COOTBETCTBEHHO
YBEIIMYUIIOCH KOJIMYECTBO AETEN C IIEPBOU CTEIIEHBIO.

[locne mpoBeneHHsI TPETBEro 3Tama WCCIEAOBAHUS YIEIbHBIA BEC JETEU C
NPOSIBICHUSIMU TUCOAKTEPHUO3a B OCHOBHOM rpymme cocTtaBisin 36,3%, mnpu 3ToM
IPOSIBIICHUI TpeThel CTENEeHH CPeIy JEeTel «OCHOBHOW» TpYMIBbI HE HAOIIOAaIO0Ch,
pacnpoCcTpaHEHHOCTh BTOPOM CTENEHU cokpaTmiach 10 9,1% (puc.l). PesynpTaTs! mo
KOHTPOJILHOM TPyNIE CTATUCTUYECKA 3HAYMMBIX pPa3IU4YUil C TIEPBBIM ITAIOM
WCCJICIOBAHUI HE BBISIBUIIU.

AHanu3 JMHAMHUKU TIOCEIIAeMOCTH JOIIKOJBbHON OpraHu3aluu TMOcie
peanu3aiMi BTOPOTO M TPETHEro JdTama HCCIAEAOBaHUS CBUACTEIBCTBOBAIL O
CTATUCTUYECKU 3HAYMMOM MEHBIIIEM KOJIMYECTBE MPOITYCKOB CPEU JIeTel OCHOBHOMU
TPYNIBI, COCTaBUBIIEM — 2,3 THSI B MECSII, IO KOHTPOJIbHOU Tpymre — 4,8.

K uuciay monoXuTenpHBIX pPE3yJIbTaTOB OSKCIEPUMEHTa CleAyeT OTHECTH
CYIIECTBEHHOE COKpallleHHe Kajlod Ha aJIepruiyecKue peakluu, JIEPMAaTUTHI,
HApYIICHUS NEATEIHHOCTH KEIYyJA0YHO-KUIIIEYHOTO TpakTa y aered. Takxke Bce 0e3
UCKJTIOYCHHSI POAMTEIN OTMETWIH YIYYIICHHE TCUXO0-3MOIMOHATBHOTO COCTOSHUS
JIeTei B THU, KOT/Ia JIETSIM BBIaBaJIOCh MOPOKEHHOE.

[lo pe3ynbraram BBIMOJHEHHON pPaOOThl OBUIO CHENaHO 3akKiloyeHue o0
(G ()EKTUBHOCTH BKJIIOYCHHS B OCHOBHOW pallMOH TUTaHUA peOeHKa MPOAYKTOB
MPOOHMOTHUYECKOTO JEUCTBUS B (hOPME KypCOBOTO HA3HAUYCHUSI B KAYECTBE BTOPOTO
3aBTpaKa WK MoJIHUKA. [1o uToram mepBoro u BTOporo Kypca (Mpoa0HKUTEIbHOCTh
KQKJIOTO IIUKJIa 6 He/IelNb) mprueMa OMOMOPOKEHHOTO Y IETe 0TMEUYaIoCh CHIDKCHUE
BBIPXEHHOCTH TUCOAKTEPHO3a, COKpAIIEHHE KOJIMYECTBA JIeTell ¢ AMCOaKTepHO30M,
COKpAIlleHHe >Kalo0 Ha MUCPYHKIMU KUIICUYHHUKA, aJUIEPTUYECKUE pEeaKIuu u
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JNEPMaTUTBI, TAKXKE OTMEYAIOCH YIYUIIEHHE ICHUXO0-3MOLUUOHAIBHOTO COCTOSHHUS
JeTel, MOBBIIANACH  IMOCEMAEMOCTh  JETbMH  JIOUIKOJBHOW  OpraHu3alluH.
YnorpebneHue OMOMOPOKEHHOTO HE MPHUBEIO K POCTY OO0paiiaeMocTd JeTel 3a
MEJUIIMHCKON TIOMOIIBIO C CHMIITOMATHUKON 3a00JIEBaHUM BEPXHUX JbIXaTEIbHBIX
nyTeil B TEpPUOJ MOBBINICHHOW 3a007€Ba€MOCTH TPUIIIOM UM OCTPBIMU
pecniupaTopHbIiMU  MHGEKIUSIMU. J[aHHBIX, CBUAETENBCTBYIOIUX OO0 YXYAIICHUH
3JI0POBbsI PECTIOHCHTOB, HE BBISIBIICHO.

Takum 00pazom, MOTydYEHHBIE BBIBOJBI, MMO3BOJISIOT PEKOMEHIOBATh C LIEJIBIO
npoUIaKTUKKA AUCOAKTEpHO3a U €ro MpOSBICHUA y JeTeil, BKIIOUEHUE
OMOMOPOKEHOTO B OCHOBHOW PAallMOH MUTAHMS I€TEH.

Cnucox 00nonHumenvHoIl 1umepantypsl no meme:

1. AmupoBa KM., Poqun U. A., Cxasapo C. II., CumonoB A. H. Ilone3nas
MUKpoQIIOpa KUIIEYHHKA W e€ Koppekuus mnpobuotukamu // IlpumoputerHeie u
WHHOBAIlMOHHBIE TEXHOJIOTMM B >KMBOTHOBOJICTBE — OCHOBAa MOJEPHHU3AIUU
arpornpoMsblluieHHOro komiuiekca Poccun: COOpHUK HaydHBIX CTaTed 1o
MaTepuaiaM MEXIYHApOJHOW HAyYHO-TIPAKTHUYECKOM KOH(MEPEHIIMN HAayYHBIX
COTpyIHMKOB U TpenojaBarenedt (r. Craspomonb, 16 npekabps 2016 r.). —
Craspomnoib. — 2016. — C. 17-25.

2. benbmep C.B., Tl'acununa T.B. PannonanbHOE€ NHTaHWE M COCTAaB KHUIICYHOMN
Mukpodopsl // Bonpock! aerckoit nueronoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.

3. beasmep C.B., Mankou A.B. Kumeunas mukpodiaopa u 3HaueHHE MPEOMOTUKOB
st ee pyHKImorupoBanus // Jleaammii Bpad. — 2006. - Ne 4. — C.60-65.

4. T'ypuna O.IL., biuao A.E., BapmamoBa O.H. u ap. Yacro Ooseromue nertu:
UMMYyHOAHarHoctuka u peadbunuranus // [leguarp. - 2011. — T.11. - Ne2. — C.45-52.

5. Kopotbko I'. @. ®uzuonorust cucteMbl numieBapenus: Monorpadus. Kpacuonap,
2009. - 608 c.

6. YroneB A. M. u ap. Teopus anekBaTHOro nutanus U Tpodosorus. — M. - 1991. —
247 c.

7. XaBkun A.W., bnar C.®. MukpobuoiieHo3 KuiedHuka u ummyHuteT // Poc.
BECTHUK MepuHarod. u neauat. - 2011, - Nel. — C. 66-72.

8. llItenckas O. A., AptioxoBa C. 1. Ponib BAJIoB B BoccTaHOBIIEHUH MUKPOQIOPHI
KKT npu antubuoruxorepanuu // OMI'TY. - 2012, - Ne5. — 4 c.

4.2.3. Tema Ne 3 «OcHOBHBIE KOMIIOHEHTBHI IMHIIN»

Hean: OOecneunTh HAIWYHE HEOOXOAMMBIX B ITOBCEIHCBHOM >KWU3HH 3HAHHH O

MUIIEBONU U OMOJIOTUYECKOUN IIEHHOCTH MTPOIYKTOB, OJIF0]1, MEHIO.

KoHTpoJsbHBIE BONIPOCHI:

1. Yto moHUMaeETCs Mo MUIIEBON IIEHHOCThIO TPOAYyKTa?

2. Yewm ormpezensieTcsi yCBOS€MOCTb MUIIEBBIX BEIIECTB?

3. Uro nmonumaetcs o 6uosiornueckoi 3(h(PeKTUBHOCTHIO MPOAYKTOB?

4. Pomb BUTaMMHOB Ha TIPOILIECCHI POCTAa W Pa3BUTHS peOEHKA, WCTOYHHUKHU

BUTAMHHOB.

5. Ponb MHKpPO- ¥ MakpO3JIEMEHTOB Ha MPOIECCHl pOCTa M Pa3BUTHUs peOeHKa,

MCTOYHUKH MUKPO- U MAKPO3JIEMEHTOB.

6. Uto moHMMaeTcs 1moj| MUIIEBOM J00ABKOM, U I KaKUX 1EJIeH UX UCTIOIb3YIOT

B U3TOTOBJICHUH MUIIEBBIX MPOTYKTOB?


http://www.lvrach.ru/author/4538275/
http://www.lvrach.ru/author/4717242/
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CnpaBouyHble MaTEPUAJIBI 110 TEMe:

Pacnpenenenrie KOMIOHEHTOB MUIM YEJIOBEKAa HA OCHOBHBIE M HE OCHOBHBIC
(BcrmomoraTenbHbI€) JOCTAaTOYHO YCJIOBHO. [l pocTa M pa3BUTHUS HEOOXOAMMO
MOCTYIIJICHUE OPraHMYEeCKUX U HEOPTaHWYECKUX BEIIECTB, KOTOPbIE B PE3yJibTaTe
pacuieruieHuss M OMOCHMHTE3a TIPEBpAIllalOTCs B OMOJIOTMYECKHE CYOCTpaThl,
oOecrieynBaOIIe HEOOXOAUMbIH OaJaHC SHEPreTUYECKOro U  IUIACTUYECKOTO
maTepuanga. B pesynaprare oOecmeumBaeTcs  yCIOBUSL  HEOOXOIWMMBIE IS
FapMOHUYHOTO pOCTa W Pa3BUTUS PACTYIIEr0 OpraHu3Ma, OOHOBJIEHUS KJIETOK,
OpPraHoOB M TKaHEH, a TaKkKe HAKOIUICHWE SHEPTruu, HEOOXOAUMOU IS BBHIMOIHEHUS
KU3HEHHO HEOOXOMMBIX (DYHKIUI OpraHu3Ma.

[MumeBsle cyOCTpaThl, OOECHEUMBAIOIINE OPraHU3M JHEPreTUYECKUM H
IUIACTUYECKUM MATE€pUajIOM, MOTYT pacCMAaTPUBATBHCS KaK OCHOBHBIE KOMITOHEHTBI
nuiy. [lpuMeHuTeNbHO K 4YelOBEeKY, K TaKOBBIM MOKHO OTHECTH BOJY,
HEOPraHUYECKUE COJIU, OCNKH, YTIEBOIbI, dKUPbI U1 BUTAMUHBI.

[InmeBas LEHHOCTh MPOAYKTa - IOHATHE, OTPAXKAIOLIEe IOJHOTY IOJE3HBIX
CBOMCTB  MpOJAYKTa, BKJIIOYass CTeNEeHb  oOecrneueHus  (HU3HOIOTHUECKUX
NOTPEOHOCTEN YesloBeKa B NUILEBBIX BELIECTBaX U 3Hepruu. lIuineBas 1EHHOCTh
XapaKTEpU3yeTcsl, MPEXKAE BCEr0, XMMHYECKHMM COCTaBOM IIPOJAYKTa, C YYETOM
NOTPeOIECHUS €ro B OOIIEIPUHSTHIX KOJMUECTBAX, U SHEPreTUUECKOMN LIEHHOCTBIO.

Kpureprem oLeHKH KadecTBa MUIIEBOM LEHHOCTH fABIIsAETCS conepxanue B 100
I CheIOOHOW YacTu MpoAYyKTa OEIKOB, >KUPOB, YIJIEBOAOB (B T), HEKOTOPHIX
BUTAMUHOB, MaKpO- U MHKPOXJIEMEHTOB (B MTI), SHEpreTuueckasi IIEHHOCTh (B KKaJ
i KJ[K), TOMOJHUTENbHBIEC MTOKAa3aTeNH. B CBSI3M ¢ 4eM UMEHHO 3Ta MHPpOpMaLIUA
HAHOCHUTCSl Ha ATUKETKE (MapKHPOBOUYHOM SPJIBIKE) BCEX PEATU3YEMbIX B TOPrOBOM
CETH MPOAYKTOB.

[InmeBble BelecTBa yCBaMBAKOTCS OPraHU3MOM HEOJIMHaKoBO. Ha ycBosiemocThb
KOMITOHEHTOB THIIM BIUSIET MX (opMa CBS3M B NPOJAYKTE, HAIMYHUE MUIIEBHIX
BOJIOKOH, CTIOCO0 KyJIMHApHON 00paOOTKH, HATUYHE COCIUHEHUH, CTIOCOOCTBYIOIINX
Jy4dliedl  yCBOSEMOCTH, NPHUCYTCTBHE WM OTCYTCTBHE Dpsia  BUTAMHUHOB,
(GYHKIIMOHAJIBHOE COCTOSIHME OpraHu3ma, Hajuuue 3a0osieBanuit. [loaTomy crenyer
pazuyaTth TOHSTUSL «IUIIEBAas LEHHOCTb» IMPOAYKTOB TIUTaHHUS U «peaJibHas
NUIIEBass LEHHOCTHb». IIpUYMHBI HEOAMHAKOBOM  YCBOSEMOCTHM  Pa3JIMYHBI.
VYcBosieMocTh  Oenka, Hampumep, MokeT kosebatbea oT 70 go 96 %,
MaKpOdJIEMEHTOB, TakuX Kak (ochop, kanbiuii, maranii — ot 20 mo 90%,
OOJIBIIMHCTBA MUKPOAJIEMEHTOB (3kene30, HMHK U T.1.) — oT 1 g0 30 %. Takxe B
HIMPOKUX Mpeiesiax BapbUPYETCsl yCBOSIEMOCTb KUPOB, YIJIEBOJIOB U BUTAMHHOB.

bonee wyacTHbIMM MOKa3aTeNsIMU, XapaKTEPU3YIOIIMMHU MHUIIEBYIO IIEHHOCTb
MPOJYKTOB, SIBJISIOTCS OMOJIOTHMYECKasi, SHEpreTuYecKas EeHHOCTh U OUOJIOrn4ecKas
3 PEKTHBHOCTS.

buonornueckoil IEeHHOCTHIO HA3bIBAIOT MOKA3aTeNb KayecTBa MUIIEBOro Oenka,
OTpaXKaIOIIUN CTETIEHb COOTBETCTBUS €r0 aMUHOKHCIIOTHOTO COCTaBa MOTPEOHOCTAM
OpraHuM3Ma B aMUHOKHUCJIOTaX JUIsl CHHTE3a Oelika.

[Ton sHEpPreTUUEeCKON IEHHOCTHIO MOHUMAIOT KOJIMYECTBO SHEPTUM (KKal, K/[x),
BBICBOOOKJa€MOI B OPraHW3Me U3 MUIIEBBIX BEIIECTB MPOAYKTOB AJIsi OOECeueHus
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ero ¢usnonornyeckux ¢ynkauii. [Ipum cropanum B atmocdepe kucimopoma 1 r
YIJIEBOJIOB BbIZEsieTcs B cpeaHeM 4,3 kkai, 1 T xupoB — 9,45 kkain, 1 r 6enkoB —
5,65 kkan. Ho mNOCKOJBKY MHINEBbIE BEIIECTBA YCBAMBAIOTCS OPraHU3MOM HE
MOJTHOCTBIO, TO MPHUHATO, YTO 1 T OeIKOB MUK 1aeT 4 kkai, 1 T KupoB — 9 kkai, a

YIJICBOOAOB — 4 xxan. Taxkum O6p&30M, 3Hasg XMMHYECKMH COCTaB MUy, JCTKO
IMOACYNUTATD, CKOJIBKO SHCPICTUICCKOI'O MaTCpHraja IojJaydacT 4YCIO0BCK.
buonornyeckas 3¢)¢)€KTI/IBHOCTL - II0KAa3aTCJIb KaduCCTBa KHUPOBBIX

KOMIIOHEHTOB  MHIIEBBIX MNPOJYKTOB, OTPAXKAIOUIUN  COJAEpkKaHUE B  HHUX
MOJIMHEHACHIIIEHHBIX JKUPHBIX KUCJIOT. buonorndyeckyto 3¢p(PpEeKTUBHOCTh HKUPOBBIX
KOMIIOHEHTOB ~ MHWIMMA  OLEHHUBAIOT MO  KOYPPUIIMEHTY  OMOJIOTHYECKOU
s dextuBHOCTH. Ero pacder ocHOBaH Ha ONpeAeICHUN KOJIMYECTBA BCEX KUPHBIX
KHCJIOT, BXOIAIIMX B cocTaB xupa. [lomydeHHBIE JaHHBIE COIMOCTaBISIIOT C
TUTIOTETUYECKUM, «HUICATBHBIMY KHUPOM.

be3omacHOCTh  MUIIEBBIX  IPOAYKTOB —  OTCYTCTBHE  TOKCHYECKOTIO,
KaHI[EPOT€HHOT0, MYTareHHOT'0 WJIM MHOT'O HEOJArompHUsITHOTO JACHCTBHS MPOIYyKTOB
Ha OpPraHu3M YejIoBeKa MPH YIOTPEOJICHUU UX B OOIICTIPUHSITHIX KOJINYECTBaX.

OtaenbHbIE XMMUYECKUE COCAMHEHMS, BXOJAIIME B COCTAB IUIIM, HA3bIBAIOT
HyTpHUEHTaMH (MaKpo- M MHUKPOHYTpHEHThI). K MakpoHyTpHEeHTaM OTHOCST
VIJI€BOJBI, JIMIUIbLI, O€JIKH, HEKOTOphble MHUHEpajbHbIE BEIIeCTBa, a K
MHUKPOHYTPUEHTaM — BUTAMMHBI U P MUHEPAIBHBIX COCIUHEHUN. B coctaB mumu
BXOJST TaK)K€ HEAUTMMEHTAPHBIE KOMIIOHEHTHI, KOTOPbIC HE SIBJISIIOTCSI HICTOUHUKAMU
SHEPI'UM JIJIsi OpraHru3Ma M HE UCIOJIB3YIOTCSI B KAYECTBE CTPOUTEIBLHOTO MaTepuara.
DTO Tak Ha3bIBaeMble OAJIJIACTHBIC COCAMHEHUS — IEJUTI0103a (KJIeTyaTKa), TUTHUH,
MIEKTUHOBKIC BEIIICCTBA.

N3 92 BcTpeyaromuxcs B MPUPOAEC XUMUUYECKUX AJIEMEHTOB 81 0OHapyKUBaeTcs
B OpPraHU3ME YEJIOBEKA. 22 OCHOBHBIX COCTaBIISIOT 4-5% OT CpeHero Beca 4esioBeKa.
12 xumuueckux snementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) nHa3siBaroT
CTPYKTYPHBIMHM, IIOCKOJIbKY OHHM COCTaBJISIIOT 99%  »sleMeHTHOro cocraBa
YEeJ0BEUECKOr0 OpraHM3Ma U BXOJAT B COCTAaB KJIETOK W TKaHEW opranusma. Mx
TaKKe Ha3bIBAIOT MakpodljieMeHTaMu. [loTpeOHOCTh B HUX cocTaBisgeT oT 10 mr 1o
HECKOJBKHUX TpaMMOB B JeHb. Mukpoanementamu (17 »scceHUManbHBIX, T.€.
»ku3HeHHO HeoOxoaumeIx - Fe, J, Cu, Zn, Co, Cr, Mo, N1, V, Se, Mn, As, F, Si, Li, B,
Br) Ha3bIBalOT 2JIEMEHTHI, IPUCYTCTBYIOIIME B OPraHU3ME YeJIOBEKa B OYEHb MaJlbIX
CJIeOBBIX KojimyecTBaX. [IoTpeOHOCTh B HUX OT HECKOJIBKUX MHKPOTPAMMOB /IO MT.
DCCEHIMANIbHBIC DJIEMEHTBhI BXOJST B COCTaB Pa3IMYHBIX (PEPMEHTOB, TOPMOHOB,
BUTAMUHOB, COCTaBJSIIOT HEOOXOIUMYI B (PYHKIIMOHAJIBHOM OTHOIICHUH YacTh
Pa3JIMYHBIX KJIETOYHBIX CTPYKTYP.

bone3nu, cBA3aHHbIE C HAPYIICHUEM MUHEPAJIBHOIO COCTaBa, HOCSAT Ha3BaHHE
MHUKpPO3JIeMEHTO3bl. OHU BO3HMKAIOT JHOO TMPU HEIOCTATOYHOM TMOCTYIUICHUH
ACCEHITMATBHBIX MHKPODJIEMEHTOB W/WINW HM30BITOYHOM TIOCTYIUICHMM B OpPraHU3M
TOKCUYECKUX MHUKPOIJIEMEHTOB. MeXIy »JJIEMEHTaMu CYIIECTBYET MHOXKECTBO
CHHEPTrUYE€CKUE M AHTArOHUCTUYECKHE CBSI3U. MUKPOIJIEMEHTHI BIMSIOT Ha POCT U
pa3BUTHE YEJIOBEKA, HAa TMPOILIECChl JbIXaHHS, KPOBETBOPEHUS, HWMMYHOTCHE3a,
MOBEJCHYECKUE Ppeakiuu, Ha MOphOodYyHKIMOHATIBHYIO NESTEIbHOCTh U JIPYTHE
(GyHKIIUM BCEX OPTraHOB M TKaHEH.
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brnaromapsi BomHO-COJIeBOMYy OOMEHY B OpraHU3ME IMOJJICPKUBAIOTCS Ha
OTHOCUTEJIBHO CTAaOUJILHOM YpPOBHE OCMOTHYECKOE JaBJIEHHE, OCYIIECTBIISIOTCS
dbusnonoruyeckre PyHKIMU 1 OUOXUMUYECKUE PEAKIIUU.

JI71st XOpouIero caMouyBCTBHSI YEJIOBEKY HEOOXOJIMMO €XKEIHEBHO YIOTPEOIISTh
TaKoe KOJIMYECTBO IMHIIK, KOTOpoe Obl B TMpoliecce MeTaboau3ma JaBajio eMy
HE00XO0MMOE KOJMYECTBO SHEPIUH, MOKPHIBAIOIIEE SHEPTOTPATH HA BBIMOJIHSIEMYIO
JIBUTATEIbHYIO aKTUBHOCTh B TEUEHUE [HSA, OCHOBHOM OOMEH (9Heprus,
oOecrnieunBaroas paboTy OPraHOB U CHCTEM OpraHM3Ma, HaXOJSIIETroCs B MOKOE) U
cnenupuueckn ITUHAMHYECKOE IEHCTBHUE TMHUIU - DHEPTUs, KOTOPYIO pPacXxoayeT
OpraHu3M Ha repeBapuBaHue nuiny (Tadm.l).

Ta6auua 1. IllpumepHbIe 3HAYEHHUSA CYTOYHOM NOTPEOHOCTH B IHEPIrUH

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

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

YenoBek MoOyyaeT HHEPruio, ymoTpeOssis MHUIly, COJEPIKAILYH YTriIeBObI,
*Kupbl U Oenku. [loTeHIManbHas SHEPrus, 3aKIIOUCHHAs B XUMUYECKUX CBS3SIX ITUX
COEJIMHEHUI, BRICBOOOKIAETCA B pe3yjIbTaTe aHadpOOHOTO (03 yJacTusi KUCIopoaa)
WM a3poOHOTO (C yyacTueM KHUCIopoza) oOMeHa.

Jns wu3MepeHus DHEpPruM, 3aKIOYEHHOW B TOM WM WHOM MPOIYKTE,
UCIIOJIB3YETCsl CIelaabHasl IMHUIIA U3MepeHus dsHepruu (kamopus). OHa Kajgopus
— DJTO TaKo€ KOJMYECTBO OJHEPTrUU, KOTOpOe Tpedyercs, YTOOBl TIOBBICUTH
temneparypy 1 r Boasl Ha 1°C. B MexayHapoaHON CUCTEME €ANHUIL JI 3TUX LEeTeH
UCIIOJB3YIOT JPYTyIO0 €AUHUIlY, KOTOpas Ha3bIBaeTCs KOYJb. OpHa KUIOKAJIOpHUs
(1000 xam) coorBercTBYET 4,19 Kunomxkoynent (kx). [Ipu okucnenun 1 r yrneBosioB
BeIensercs 4,1 xkan (17,17 xkJIx), 1 T xupa — 9,3 kkain (38,96 xJIx), 1 r 6enka —
4,1 xxan (17,17 xkJIx).

PexoMeHyemas mnuiieBas LIEHHOCTh MEHIO ISl JIET€M IIKOJIBLHOIO BO3pacTta
npuBeACHBI B Ta0J. 2,3. 3HaueHUs], MPUBEICHHbBIE B TAOIUIIE, MTOTYYEHBI PACYETHHIM
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MyTeM, OTTAIKUBASCH OT CICAYIONINX YUYETHBIX JIAHHBIX — KaJOPUHHOCTH CYTOYHOTO
parmona — 2350 Kkkaj, MPOIEHTHOE paclpeecHUe KaJOPUWHOCTH IO TpHeMaM
nuiy Ha 3aBTpak 20-25%, BTopoii 3aBTpak — 5%, ooen — 30-35 %, monaauk 10-15%,
yxkuH 20-25%, BTOpo#t yxxuH — 5%.

Taoauna 2. PekomeHayemasi NUIeBasi EHHOCTh CYTOYHOI0 MEHIO VISl IeTeil OT
7-mu g0 11-Tu Jer

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

Taboauua 3. Pekomenayemasi nunieBasi IEHHOCTh CYTOYHOI0 MEHIO /IJIS IeTel oT
11-Ttm JieT u crapuie
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Wtoro (cymma Benkog,
Mpnems iy - JHepreTMJ4eckan UeHHoCT b (kKan) HWpoB : EE;FEIEID,D,DEI}
(aeTh cTapue ENKKH HUpbI YN esoqkl
11 net)
CpenH CPeaH cpeaH CpegH
MWH| AA |makc| MMH | AR | Makc| MWH | AR | MaKc | MHH AR Makc
3aBTpak 748|842 |93.6|1668,4(189412105]|2994|336,8| 3742 | 5426 | 6104 | 678.3
BTOpoi 3asTpak| 18,7 187 | 187 421 [ 421 (421|748 | 748 | 748 | 1357 [ 1357 [ 1357
obeg M2 122 [ 131|252 6| 2736|294 .7(449.0| 486,56 5239 813,9 | 8817 | 9496
NongHWE 374|468 | 561 842 (106212631493, 7|187 1| 2245 271,53 | 3391 [ 407.0
WHIMH 74,8| 84,2 |93.6|1668.4(1894|2105]|2994|336,8| 3742 | 6426 | 6104 | 678.3
BTOPOA YWH 18,7 18,7 (187421 [ 421 | 421|748 | 748 | 748 | 13567 [ 1357 [ 1357
UToro 337 (3742 412 |TET. 8| 842019262 1347 | 1497 | 1647 [ 24417 2713,0|2984 3
MIPOIOJDKEHUE TaOIHUIIBI 3.
Mpwems! iy JHepreT MMECKan UeHHOCTE (B % oT obleil KanopWiAHOCTK 33 NpUe M MWLM}
Benkw HUPLI WM eBo Akl UTOro
(LeTw cTaplue
11 net)
cpen cpen, CPeaH CpenH
MWH | HAA | MaKc | MWH | HAR |maKkc| MUH | AR | makc| MUH | AR | Makc
3aeTpak 12,3138 (1563 | 276[31.0[(345] 490 552 | 61,3 | 88,9 [100,0[1111
BTopoi 3asTpak| 13,8 13,8 | 138 | 310 31,0310 552 | 652 | 552 |100,0)100.0/100,0
obeg 12,7138 149|266 [ 31,0334 | 508 | 552|594 (923 (100,0(107.7
NongHAE 11,0138 | 166 | 246310372 | 441 | 552 | 66,2 | 80,0 [100,0{120.0
WHMH 123138 [ 1532763103451 490) 552 61,3 [ 88,9 [1000]11111
BTOPON WHMH 1381138 [ 138310310310 552 552 552 [100,0/100,00100,0
MToro 1241138 [ 152 2789(31.0341]1497 ) 552 60,7 [ 90,0 [100,0]110,0
MPOIOIDKECHUE TaOIHUIIBI 3.
CO0THOWEHKe
MpHemel ML Macca benkoe, #1poB K
(AeTw cTapue Benkn HUpEI yrneBokH YN eB0f08 N0 Macce
11 net) cpen cpeq cped
MWH | HAA [ MAKC | MWH | HAA | Makc | MWUH | HAR | Makc| 6 H Vi
3aBTpak 187 21.0(234 (187 | 210|234 (748 [84,2) 936 1 1 4
eTopoi 3aeTpak| 47 | 47 | A7 | A7 [ 47 [ A7 | 187187187 1 1 4
oben 2811304327 281 [ 304 | 327 |1 1M231216[131.0] 1 1 4
MangHWE 94 (10,7140 94 [NM7|140] 374 | 46,8 561 1 1 4
WHEHH 18,7210 234 [ 187|210 234|748 |84.2| 93,6 1 1 4
BTOPON VWH 47 | 47 | 47 [ 47 [ 47 147 [187 187|187 1 1 4
MTOro 64,2 93.6|102,9) 842 | 936 [102,9|336,8/374.2[4116) 1 1 4
Jns  oOecredeHUs:  DHEPreTUYECKOM  [IEHHOCTH  MHIIEBOTO

COOTBETCTBHH C TaOIUIEH 4.

OCHOBHBIM HCTOYHMKOM SHEPTUM Yy YEJIOBEKAa SBJISIIOTCS YTJIEBOJIbI, KOTOPHIE
MOCTYIAOT B OPraHU3M IMpU YHNOTpeOJaeHuu xjeba, oBoied, (PpyKTOB, MOJIOKA,
Kpaxmajia, CHpONoB. B mwuimeBapuTeIbHOM TPaKTE 3TH MPOAYKTHI TOJ BIUSHUEM
amMuia3 pPacHICIUISIIOTCS /10 MOHOCaxapuaoB (TIIFOKO3a,
JaKkTo3a). MoHocaxapuapl MOCTYMAIOT B KPOBOTOK, JOCTUTAIOT MeueHU. B medeHu

OOJBIIMHCTBO MOHOCAXapU/bl MPEBPAIIAIOTCS B IIIIOKO3Y.

bpykTO3a,

Taoauna 4. CpeanecyrouHbie HA0OPbI MUIEBOH NMPOJXYKTOB JIJI

panuona
PEKOMEHIYeTCsl Il MPUTOTOBJIECHHS OJIOJ HMCHOJIb30BaTh HAOOPHI MPOIYKTOB B

rajlakrosa,
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NPUroTOBJIeHNs! 61101 B HeTTO (Ha 1 peGeHKa B CyTKH)"

Hroro 3a cyTku
HanmenoBanue nuieBoi NpoIyKIIMU WU TPYIIIGI TAILEBOMN 711 12 et
MPOAYKITUH et u
No crapuie
1 | Xueb prxanoit 80 120
2 | Xneb nimeHnYHbIN 150 200
3 | Myka nieHn4Has 15 20
4 | Kpynbl, 6000BbIE 45 50
5 | MakapoHHBIC U3ACIIUS 15 20
6 | Kaprodens 187 187
Ogomu (CBEXHE, MOPOXKEHBIC, KOHCEPBUPOBAHHBIE), BKITIOYAS
7 | coJieHbIC U KBAIlIEHbIE™, B T.4. TOMAT-IIOPE, 3€JICHb, T 280 320
8 | ®pyKTHI CBEXKHUE 185 185
9 | CyxopyKThI 15 20
CoKH IJI0/JOOBOIIHBIE, HATUTKH BUTAMHUHU3HPOBAHHBIC,
200 200
10 | B T.4. MHCTaHTHBIC
11 | Msico 1-ii kaTeropuu 70 78
12 | CyOnpoykThl (I€UeHb, SI3bIK, CEpPALIE) 15 20
13 | [Ituna (mpimuista-opoiieps! noTpomeHse — 1 Kar) 35 53
14 | Pe16a (duie) 58 77
15 | Mouoko (2,5% - 3,0% m.11.k.) 300 300
16 | Kuciomonounas numieBast mpoIyKIus 150 180
17 | Topor (5% - 9% m.1.x.) 50 60
18 | Crip 10 12
19 | Cmerana (15% - 20% wm.1.x.) 10 10
20 | Maciio cimuBo4YHOE 30 35
21 | Macno pactuTeabHOe 15 18
22 | Slitmo, mt. 1 1
23 | Caxap™* 30 35
24 | Kongurepckue u3aenus 10 15
25 | Yaii 0,4 0,4
26 | Kakao-nopomiox 1,2 1,2
27 | Kodetinpiii HanmuTOK 2 2
28 | dpoxoku xaeOoneKkapHble 1 2
29 | Kpaxman 3 4
30 | Conp numeBast noBapeHHasi HoJUpOBaHHAs 3 5
31 | Cneuun 2 3

[Ipumeuanue: B mepuoj MpPOBEIECHUS CIIOPTUBHBIX COPEBHOBAaHUM, COOpOB (MTp), CIETOB H
T.II. HOPMBI IUTaHUS JTOJDKHBI OBITH YBEIHUEHBI He MeHee ueM Ha 10 %.

* - coJIeHbIe U KBallleHHbIe OBOIIM — He 0osee 10 % oT 00111ero KoJIn4ecTBa OBOIIEH.

** - B TOM 4MCIE Ui MPUTOTOBJICHUS OO U HAITUTKOB, B CIy4ae MCIMOJIb30BAHUS MHILEBOI
MPOIYKIIUHA TPOMBIIIJIEHHOTO MPOW3BOJICTBA, COAEPXKAIIMX caxap, BbIJada caxapa JOJDKHA OBITH
YMEHBIIEHA B 3aBUCUMOCTH OT €T0 COJEPKaHUsI UCIOIb3yEMOM TOTOBOM MPOIYKIUH.

N36wITOK OOpasoBaBiieiics B mpolecce MeTabojgu3Ma YTrieBOJIOB TTFOKO3BI
nepexoauT B (ochopuinrpoBaHHyI0 00paTUMYyIO0 pe3epBHYIO (OpMY TJIHKOIEH,
KOTOPBIN XpaHUTCS B TIEYCHH U KJIETKaX pa3NuYHbIX TKaHed. KomnuecTBo ramkoreHa

B npuwioxkeHne 1 k merogmyeckuMm pekomenHaanusm MP 2.4.0179-20 «PekoMmennmanuu 1o

OpraHH3allii IIUTaHUS O6y‘{aIOI_I_II/IXC$I B O6II_ICO6pa3OBaTCJ'IBHBIX IIKOJax»
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y B3pocioro uenoBeka wuHorna pgocturaet 200 1. Ilpu CcHHKEHHMH YpPOBHSA
CBIBOPOTOYHOM TJIFOKO3bI, TJIMKOT€H PACUICIUISETCSA, YTO NMPUBOJUT K YBEIUYECHUIO
COJIEp’KaHMs TIIOKO3bl B KPOBOTOKE. B cpemHeM B3pOCIbI YEOBEK €KEIHEBHO
ynotpebssier 10 400 r yrieBosioB, U3 KOTopbix 70-80% mpuXoauTcs Ha KpaxMalbl, a
OCTaJIbHAsl 4YacTh NPEACTABJICHA pa3IMYHBIMM MOHO-, M- W Iojucaxapuaamu. B
ciliydae ynoTpeOsieHuss OOJIbIIMX KOJIMYECTB YIJIEBOJOB WM TIPU Pa3IMYHBIX
3a00J1eBaHUAX (HAMpUMEpP, caxapHOM auabeTe) M30BITOK YIJICBOJOB COXPAaHSETCS B
Opranusme B BUje kupa. Pexkomenayercs, 4ToObl coiepKaHe MOHO- U TUCaXapHUI0B
B CYTOYHOM IIMIIEBOM palMOHE B3pOCiIOro uenoBeka He mnpeBbimano 50-100 r,
IIOCKOJIBKY HM30BITOYHOE IMOCTYIUIEHWE MPOCTBIX YIJIEBOJOB YBEIMYHUBAET 4YaCTOTY
pa3BUTHUSL aTEPOCKIEPO3a, HAPYIIAET HE TOJBKO YIJEBOAHBIM, HO W JIMIUJIHBINA
OOMEHBI, TOBBIIMIAET CBEPTHIBAEMOCTh KPOBH, TO €CTb MO cBoeMy 3 eKTy
HAIIOMUHAET U30BITOYHOE MOCTYIUIEHHE B OPTaHU3M HACBIIIEHHBIX )KUPHBIX KHUCIIOT.
BaxxHo, 4TOOBI B KOJMYECTBEHHOM OTHOIICHHHM YIJIEBOJbI OBUIM JOCTATOYHO
PAaBHOMEPHO pPacHpeieeHbl M0 OTACNbHBIM IIPUEMAM IHUIIM. YTJIEBOIBI, ITOMUMO
TOTO, YTO OHU SBISIOTCA HauOOJee JIETKO JOCTYIHBIM MCTOYHHUKOM HHEPIHH,
BBICTYIIAIOT TAKXKE B KAYECTBE MCTOYHMKA IUIACTUYECKOrO Marepuana. B wactHocTH,
IPOMEXYTOUHbIE MPOAYKTHI YIJI€BOJHOTO OOMEHa BXOJSAT B COCTaB HYKJIEHMHOBBIX
KUCIOT  (WEeHTO3bl), TpeOyrTCs AJIi CHUHTE3a HEKOTOPBIX  aMHHOKHCIIOT,
IIPEBPAILAIOTCS B )KUPBI, BXOJAT B COCTAB KJIETOYHBIX CTEHOK, aHTUTEN U T.J.

B pammoH 310poBOro B3pOCIOrOo YeJIOBEKa JOJDKHBI BXOAUTh TaKXKe
pacTUTENbHbIE TMIIEBbIE BOJIOKHA (IEKTUHOBBIE BEILIECTBA — HE MEHEE 5-6 T B CYyTKH
U kjetyarka — He MeHee 9-10 r). OnTuManbHOE coAep:KaHWE MUIIEBBIX BOJIOKOH
JTOJDKHO cocTaBiaTh 25-50 r (u3 pacuera 11,5 r wa 1000 kkam). IlekTuHOBBIE
BEILECTBA, KJIETYaTKa COJIEPKATCS B CHIPBIX (PpyKTax, OBOLIAX, Aro1ax U 00OOBBIX.

OCHOBHBIM HCTOYHHUKOM aMHUHOKHUCIIOT SIBISIOTCS O€JNKU. AMHUHOKHCIIOTHI
YYacTBYIOT B MOCTPOEHHMM ThICSY PA3IMYHBIX OEJIKOB, HEOOXOAMMBIX JUIsl pOCTa U
BOCCTAHOBJIEHUS BCEX KJIETOK M TKAaHEH YEJIOBEKA, a TAKKE BXOIAT B COCTaB COJIEH,
YYaCTBYIOIIMX B  MOAJEP)KaHUUM  OCMOTHYECKOTO  PaBHOBECHs,  OOpa3yroT
MHOTOUYUCJICHHbIE TJMKO-, HYKJIE€O- U JIMIOMNPOTEH]bl, (PEepMEHThI, TOPMOHBI,
reMOrJIOONH, aHTUTENA U IPYTUE 3alIUTHBIE CTPYKTYpbl UMMYHHOM CHCTEMBI, BXOJISAT
B COCTaB HOITEW, BOJIOC. Y 3J0pPOBOr0 4YEJIOBEKAa B TEYEHHE CYTOK KOJUYECTBO
pacmajatomierocss  O0enka  JODKHO — COOTBETCTBOBATh — KOJMYECTBY  BHOBD
CUHTE3UPOBAHHOTO. JIs1 OLEHKH OHOJOrMYECKOM IIEHHOCTH Oelika HCIONb3YIOT
MOHSATUE A30TUCTBII OOMEH, TO €CTh COCTOSIHUE, NpPH KOTOPOM KOJMYECTBO
MOCTYMAIOIIEr0 B OpPraHU3M a30Ta TOYHO COOTBETCTBYET €ro KOJUYECTBY,
BBIBOAMMOMY W3 opraHusMa. Eciau KoaudecTBO a30Ta, MOCTYMAIOMIEro ¢ MUIIEH,
MPEBBIIIAET BBIAEISEMOE, TO TOBOPAT O TMOJIOKHUTEIBHOM a30TUCTOM OaiaHce.
[locnennuii HabmOaeTCsA, HAMpUMEp, MPU YBEIMYEHUH MBIIIEYHON MacChl WM B
nepuoa  OepemeHHoctu. [Ipu OenkoBOM WM TOJHOM  TOJOJAHUM, TpHU
UCIOJIb30BaHUHU TOJIBKO PACTUTEIBHOW MUIMM MOXKET HAOJIIOAAThCS OTPHUIATEIbHBIN
a30THCTBIN OaaHC, KOrJa KOJIMYECTBO BHIBOAMMOIO U3 OpraHU3Ma a30Ta MpPEBbIIIaeT
ero mnocryrmieHue. KoHeuHbIM 3TanoM (EepMEHTATHBHOTO pacIleyIeHUs] OeKOB
SBIISIETCSL 0Opa30BaHKUE PACTBOPUMBIX B BOJIE AMUHOKHUCIIOT.
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Jlnst addexTuBHON pabOThI OpraHM3Ma HE3aMEHUMBIE aMUHOKHCIIOTHI (BaJlvH,
JEUIUH, U30JICULIMH, METUOHUH, TPEOHUH, METUOHUH, TpunrodaH, (eHuIaNIaHNH,
JU3UH, THUCTHAWH, AapTUTMHUH) JOJDKHBI TPHUCYTCTBOBATH B  ONpPEIEICHHOM
nponopiuu. CUUTaroT, YTO JJI B3POCIIOro YeJIOBEeKa ONTUMAIIbHBIM COJEP’KaHUEM B
1 r. mumieBoro 6enka sBJISETCs CAeAyIollee KOJIMYECTBO HE3aMEHUMbBIX aMUHOKHUCIIOT
(B Mr): uzonerinuaa — 40, neinuaa — 70, 1M3uHa — 55, METHOHHUHA C ITUCTUHOM —
35, ¢enunananuHa B cyMMme ¢ THpo3uHOM — 60, Tpuntodana — 10, TpeoHnHa —
40, Bamuaa — 50. Jlaxke BpeMEHHOE OTCYTCTBHE WM YMEHBIICHHE KOJHUYECTBA
OJTHOM W3 HE3aMEHUMBIX aMHUHOKHCIIOT OTPHIIATEIIbHO CKa3bIBaeTCS Ha OEITKOBOM
MeTabonn3Me deroBeka. YeM Ooubllie Macca 4eloBeKa M MEHBIIE €ro BO3pPacT, TEM
OompImie Oenka eMy He0OXOaUMO.

benku moctynaroT B OpraHu3M 4eJI0BeKa MPEUMYIIECTBEHHO MPU YIOTPEOICHUH
MsICa JKUBOTHBIX, IITUIIBI U PBIOBI, MOJIOYHBIX MPOAYKTOB, SIMI], cou, 6000B, ropoxa,
XJIEOHBIX 3J1aKOB, OpexoB. YenoBek qoiKeH notpednars 1-1,5 rpamma Oenka B 1€Hb
Ha | Kr maccel Tena. bonbiine Bcero Oenka coluepkuTcs B chipax (okoyio 25%), B
ropoxe u daconu (22-23%), B msce, ntuie, peide (10 20%), B pa3auMUHbIX Kpymax
(mo 14%), xse6e u makapoHHBIX uznenusx (5-12%). B oBomax cogepxxkurcsa He 6oiee
2% O6enkoB. HauMeHnbliiee cojiep:kanue Oeika MPUCYTCTBYET BO (pyKTax M SIrojax.
PacturenpHbie OenkM B CBOEM COCTaBe HE COJAEpXKAT IOJHOTO KOMILJIEKCa
HE3aMEHUMBIX aMUHOKHUCIIOT, JIMOO COAEp>KAaT MX B HE3HAYMTEIHLHOM KOJIMYECTBE.
Tak, B OenKkax MIICHUIBI, PKA WIA KyKypy3bl KOJHMYECTBO JIM3WHA B JBa pasa
MEHBIIIE ONTHUMAJIBHOTO, HO JOCTATOYHOE KOJIMYECTBO TpUNTO(aHA, OTMEYACTCS
neuIuT TpeoHWHa, U30JCHIIMHA W BaJMHA. belku O00OBBIX JUMHUTHUPOBAHBI IO
CepOCOoCpXKAIIMM HE3aMCHUMBIM aMHUHOKHCIOTaM (METHOHWH U IHCTEHH) U
Tpunrodany. PaznenpbHoe MCNoOabp30BaHUE TOIBKO 0000B MM KYKYPY3bl HEU30EKHO
npuBeAeT K JAePUIMTY  COOTBETCTBYIONIMX  aMHUHOKHCIOT.  Hamportus,
KOMOMHUPOBAHHOE HMCMOJB30BaHUE CMECH 0000B U KYKYpYy3bl WIH pUCA C COCBBIMU
000amu oOpa3yeT OCIKOBYIO CMECh JKBHBAJCHTHYIO I10 IHTATEIbHOW IIEHHOCTU
oenkam Mojoka. ONTUMaIbHOE COOTHOIIICHUE KUBOTHBIX M PACTUTEIIBHBIX OEIKOB B
MUIIEBOM pallMOHE B CPEIHEM JOJDKHO COCTaBisITh 55:45. YacTh aMUHOKUCIIOT
CII’KUT UCTOUHUKOM DHEPTUU JUIsl OpraHu3Ma 4denoBeka. [Ipu 3ToM aMUHOKHUCIIOTHI
BHauaje JE3aMHHHUPYIOTCSA, UTO COMPOBOXIACTCS BBIJCICHHEM aMMHUaKka U
oOpa3zoBaHUEeM KETOKHUCIIOT. [locnennre BCTYMaT B SHEPTETUYECKUI METa00IN3M U
MIOCJIE COOTBETCTBYIOIINX MPEBPAIICHUI pacnaaaroTCs 10 BOJLI M YIJIEKUCIIOTO Tasa.
O0e3BpexkMBaHNe OOpPA30BABIIETOCS B MPOIECCE IHEPTETHUECKOro MeTabom3Ma
OEJIKOB aMMHaKa OCYIIECTBIISICTCS B IEUCHU ITyTEM MPEBPAICHUS B MOUCBHHY.

B mumieBsIx mpoaykTax, 0COOCHHO JKHBOTHOTO TPOUCXOXKICHUS, COACPKATCS
TaK)K€ HYKJICHMHOBBIC KHCJIOTHL. bBoOJbIlle BCEro WX B MSCHBIX U PBIOHBIX
CyOnpoyKTax.

BaxxHeWmmM KOMIOHEHTOM TIMIIM  SIBIISIIOTCS  TakKe O KUPbI  (JIUMHJBI),
MPEICTABIISIONINE COOOM CIIOKHBIE A(UPHI TIUIEPUHA U BBICIINX HACHINIEHHBIX U
HEHACHIIEHHBIX )KUPHBIX KUCIOT. HachIeHHbIe KUPHBIC KUCIOTHI (TAJIbMUTHHOBAS,
CTEapUHOBAsl W JIp.) HWCIOJB3YIOTCS OPTraHW3MOM B II€JIOM KaK JIHEPreTUYECKUN
MaTepual. 3a CYeT WX OKHUCIEHUs 00eCIeYnBAETCS OKOJIO MOJOBUHBI TOTPEOHOCTH B
OHEPTUU B3POCIOTO 4YenoBeka. [IpyM 3TOM TriIaBHYIO SHEPTETHYECKYIO POJIb HTPAIOT
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TPUIIHIEPUAbl (HEUTpanbHble KuUpbl). JKUpBl CIOyKaT pe3epBOM MUTaHUS; Y
B3POCJIOrO Ye€JI0BEKa OHU cOCTaBIAOT A0 10-20% macchl Tena, NpenMyleCTBEHHO
MIPUCYTCTBYS B MOJIKOKHOU JKUPOBOM KIJIETUATKE.

JKupbl  BBIMOJNHSIOT TaKXe IUIACTUYECKYID M PEryJSTOPHYIO  (DYHKIIHUH
(ITMHHOIIETIOUEYHBIE KUPHBIE KHUCIOTHI, (HOChHOTUNUABI, XOJIECTEPUH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3allUTHBIX 00O0JOYEK HEPBOB, COCYJOB, Pa3IUYHBIX
OpraHOB, BBIMOJHSIOT TEPMO3AIIUTHYIO (YHKIHIO, CIyXaT MEPEeHOCUYUKOM
xupopactBopumbix (A, E, K) BUTaMHHOB, SBISIIOTCA MpPEIIECTBEHHUKAMHU
CTEPOUIHBIX TOPMOHOB, KEJIYHBIX KUCIOT M NPOCTarJiaHAMHOB. OCOOEHHO Ba)KHbI
JUIS  CO3JaHMsl IEJOCTHOCTH OWJIMIUIHBIX CTPYKTYpP KJIETOYHBIX MeMOpaH
JUTMHHOLIETIOYEYHbIE HEHACHIIICHHBIC KUPHBIE KUCIOTHI. VX IensIT B 3aBUCUMOCTH OT
JIOKaJIM3aliy MIEPBOM JBOWHOW CBSI3M Ha TPU TIpymiibl (omera-3, omera-6, omera-9).
Owmera-3 u -6 KUCIOTHI SIBJSIFOTCS MOJIMHEHACBHIIICHHBIMU, B TO BpeMs Kak omMera-9
MOHOHEHACHIIIEHHBIE. YeT0BEeK MOXKET CHUHTE3UPOBATH BCE HEOOXOIMMBIE ISl HErO
JIMITAIBI, KpoMe omera-3 (o-JIMHOJICHOBAash KHUCIIOTA, 3WKO3alleHTACHOBAs KHCJIOTa,
JIOKO3areKCaeHoBasi KHUCJIOTa) W oMmera-6 (JinHoyieBas KHCJIOTa, Y-TMHOJICHOBAS
KHUCJIOTA, JUTOMO-Y-JIMHOJICHOBAas KHCJIOTA, apaXWUJIOHOBAs KHUCJIOTAa, OJEUHOBAS
KHCIIOTa, KaJOJIEUHOBAS KUCIIOTA) IMMHHOIECTIOYEYHBIX KUPHBIX KUCIIOT.

Kak mpocTeie, Tak U CII0KHBIE JIMITHJIBI MOTYT CHHTE3UPOBATHCSI B OpPraHU3ME.
HckitoueHne COCTaBJSIIOT TAaKUE€ HEHACBHIIICHHBbIE O KUPHBIE KUCJIOTHI, Kak
AUKO3aIIEHTACHOBAs, JOKO3areKCaeHOBAs, JINHOJIEBAs, JIMHOJICHOBAS U apaxuI0HOBAs,
KOTOpbIE€ JOJDKHBI TMOCTYNAaTh B OPraHMW3M 4YeEJIOBEKa C MHILEH B TOTOBOM BHJE.
JluHoneBass KuCIOTa B TMPUCYTCTBUM THAMHUHA M MNHUPUIAOKCHHA CIIOCOOHA
NpeBpallaTbCcsl B apaxUIOHOBYIO KHUCIOTY. YKa3aHHbIE HE3aMEHUMBIE JKUPHbBIC
KUCIIOTBI BXOAAT B cocTaB GochoNMmuIoB WIM CIy>KaT B  KauecTBe
MPEAIIECTBEHHUKOB  (Hampumep, apaxuJoHOBash KUCIOTa) MPOCTarjaHIANHOB,
JEHKOTPUEHOB, TPOMOOKCAaHOB W MpOCTalUKIWHOB. [lpu oTcyrcTBUM  win
HEJIOCTATOYHOM TIOCTYIUIECHMM B OpPraHu3M HE3aMEHUMBIX JKUPHBIX KHCIOT Yy
YyesloBeKa OTMEUaeTCsl 3aJiep’KKa pocTa, HapylleHne (QyHKUHUU MOYeK, OTMEYaroTcs
NaTOJIOTUYECKHE HM3MEHEHMs] B KOXKE, MOXXET pa3BuUThcs Oecruionune. OCHOBHBIMU
MUILIEBbIMA MUCTOYHUKAMU >KUPOB JJISl YETIOBEKA SIBJSIOTCS: MOJIOKO, MSICO, SIMYHBIN
KEJNTOK, CBHHOE Callo, KOMYEHOCTH, MSCO, pblOa, OpeXu, paCTUTENIbHbIE MacJa.
buonornyeckas  LEHHOCTb JKUPOB  ONpENENsieTcs  OOBIYHO  KOJIMYECTBOM
MPUCYTCTBYIOIMX B HHUX HE3aMEHUMBIX KUPHBIX KHUCIOT U HMX YCBOSIEMOCTHIO.
OnTuManabHBIM CUMTAETCA CIEAYIOIIEE COOTHOLIEHUE KUPHBIX KUCIOT B MHILEBOM
pallMOHE: HACBHIIICHHBIE JXUPHBIE KUCIOTHI - 30%, MOHOHEHACHIIICHHBIC THUIIA
0JICMHOBOM KHMCIOTHI - 60%, monumHeHacwleHasle - 10%. 910 gocTuraercss B TOM
CJIy4yae, €CJIM COOTHOIIEHUE PACTUTEIbHBIX U KUBOTHBIX KUPOB B PAllMOHE MUTAHUSA
cocrasisieT 3:7.

JIy1st HOpMaTbHOTO POCTA M Pa3BUTHS PEOCHKY HEOOXOAMMBI TaKKE BUTAMUHBI.
BuTtaMuHbI - 3TO OpraHM4ecKre COeIMHEHUS, COIepKaIllUecs B TPOAYKTaX MUTAHUS B
OUYEHb OTPAHMYEHHBIX KOJMYECTBAX, HO WTPAIONINE BAXKHYIO POJb B METa0OIM3ME
OENKOB, XUPOB M YIJIEBOAOB, B OCYIIECTBICHUH MHOTOYUCICHHBIX (YHKIIUN
opraHusma, Jjisi 00pa3oBaHHMS W OOHOBIICHUS KJIETOK W TKaHEH dYenoBeka. B
HACTOsIIEEe BpeMsl M3BECTHbI 13 BuUTaMHHOB: xkupopactBopumbie - A, D, E, K u
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BozlopacTBopuMbie — B; (tmamun), B, (pubodnasun), Bg (mupumokcun), Bi;
(mmanokoOanamuH), PP (HuamuwH, BKIIOYAMONIMA HUKOTHMHOBYIO KHCJIOTY H
HukotuHamua), C (ackopOuHOBas kuciorta), ¢onueBas Kuciora (doamun),
MAaHTOTEHOBas KucioTa, OuotuH (ButamuH H). Kaxnaeiii BuTtaMuH 001amacT
onpeneneHHor (YHKIMEH WM KOMIUIEKCOM HUX. JIIUTeNnbHBbI HEZ0CTaTOK
BUTAMHHOB  COMPOBOXKJIAETCS ~ CHUKEHUEM  TPYJIOCIHOCOOHOCTH,  YXYHAIICHUEM
3I0POBbsl U B TSDKEJNBIX CIIy4asX MOXET MPUBOAUTH K cMepTH. YenoBeueckwuii
OpraHU3M MOXXET B OTPAHWYCHHBIX KOJMYECTBAX CHUHTE3UPOBATh BUTAMUHBI. Tak,
aMUHOKHCIIOTa TpunTopan crnocoOHa mpeoOpa3oBhIBATHCS B HUKOTUHOBYIO KHUCIIOTY,
yibpTpaduoaeToBoe 00IydeHHEe CIOCOOCTBYeT OOpa30BaHUIO B KOXK€ BUTaMHMHA D,
NOTPEOHOCTh B MUPUIAOKCUHE BO3PACTAET C YBEJIMYEHUEM CoJepKaHUs Oenka B
numie. Kummednple OakTepwy YeIOBEKa B TEX WM HWHBIX KOJUYECTBAX MOTYT
npou3BOAUTh BuTaMuHBL K, OnoTHH, (onHEeByI0 KHCIOTY, LHMaHOKOOaTaMuH,
MUPUIOKCHH, TAHTOTEHOBYIO KUCIOTY, pruOO(hIaBUH.

PacueTsl 1Moka3pIBaIOT, UTO J1a)Ke CaMblil cOaJaHCUPOBAHHBIA U Pa3HOOOPA3HBIM
paloH, COOTBETCTBYIOIINMA CPETHUM DHEpro3arparam, AePUIIUTEH MO OOJBITUHCTBY
BuTamMuHOB Ha 20-30%'. B mpmpome He CylIecTBYeT NpPOAYKTa, CIOCOOHOTO
OJTHOBPEMEHHO COJIEp>KaThb BCE BHUTAMHHBI B HEOOXOJAMMBIX KoiMuecTBax. Jlis
oOecrieueHus: OpraHu3Ma BUTAMHUHAMU CJIEIYyEeT BKJIIOYATh B PAIlMOH BCE OCHOBHBIC
IPYIIBI MUIIEBBIX TPOTYKTOB (OBOIIHU, (DPYKTHI M COKU U3 HUX, 36PHOBBIE TIPOYKTHI,
MSICO, PHIOY M TITHITY, MOJIOYHBIE MTPOTYKTHI, KHUPOCOACPKAIIHIE TPOAYKTHI TTUTAHHS ).
CorylacHO COBpPEMEHHBIM JaHHBIM HauOoOJIee AKTyaJIbHOW MpOoOJeMOil BO MHOTHX
CTpaHax ABJIAETCS JACPUUUT TUAMUHA, HUALMHA, puOOQiaBuHa, (OJIMEBONH U
aCKOpOMHOBOM KHUCIIOT.

3HauYUTENbHOE OOJBIIMHCTBO OHOJOTMYECKH AKTUBHBIX COCIUHEHHM, KpailHe
BAXKHBIX JUISl )KU3HU YEJIOBEKA, HE CUHTE3UPYETCS] B OPraHU3Me YeJIOBEKa, B CBSI3H C
YeM OHU CTaJId OTHOCUTHCA K HE3aMEHUMBIM (DaKTOpaM MUTAHUS. DTO UCIIOJIH3yEeMbIC
B KAaueCcTBE OCHOBHBIX Tpynn (GyHKIUOHAIBHBIX TPOAYKTOB  BUTAMUHBI,
antuokcumantel, [IHXXK, wMunHepambHble  BemiecTBa, NHINEBBIE  BOJOKHA,
HE3aMEHUMBbIE AMHUHOKHCIIOTHI U OJIUTOCaXapU/IbI.

ButaMuHbl — 0coOble OEIKOBBIC BEIIECTBA, OOCCIICUMBAIOIINE B OPTaHU3ME
OMOXMMHYECKHE TPEBpAIICHUS, pPEaKIWH, OOMEH BEIIeCTB, 0€3 Yero KHU3Hb
HEBO3MOJKHA.

ButamuHbl, CBA3aHHBIC C pa3TUYHBIMH (epMEHTAMHU, TMPUHUMAIOT YJacTHE B
oOecrieueHuun opranusma sueprueii (B;, By, PP), OuocunTese u npespaiieHun 0€IKoB
1 amMmuHOKUCIOT (Bg, B1y), reHeTHueckoro Mmatepuana KJI€TOK - HyKJIEMHOBBIX KUCJIOT
(ponmeBas kucioTa), )KMPOB M CTEPOUJIHBIX TOPMOHOB (IIAHTOTEHOBAS KHUCIOTa U
ouotuH). Butamun A ywacTByeT B o0OecleueHUU 3peHUss U HEOOXOIUM s
(GbOpMUPOBAaHUS CIM3UCTHIX TIOKPOBOB, OJMHAECPMHUCA, HUMMYHHOH cucCTeMbl. be3
BUTaMHHA [| HEBO3MOXXHO BCachIBaHUE KalbIUs U (OPMHUPOBAHUE CKeJleTa U 3yOOB.
Buramun K ywacTByeT B cBepThIBaHMM KpoBH. Camblii momyJisipHblii BUTamMuH C
(ackopOvHOBass  KHCJIOTA) TPUHUMAET ydacTHe B  oOpa3oBaHWH  OEIKOB
COCIMHUTETFHOM TKAHM - KOJUIAreHa M AJIACTUHA, HEOOXOIUMBIX i1 (POPMHUPOBAHUS

14 .
COopHHK perenTyp O] ¥ KyJIHHAPHBIX H3JIEIUN sl OPraHu3allui FOPsYUX 3aBTPAKOB U 00e70B o0yJaromumcs 1 -
4-x kiaccoB 00meo0pa3oBaTeIbHBIX Opranu3anuii, 136 c.
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COCYZIOB, Xpslieil, ocToBoB kocteil. Bmecte ¢ ButamuHoMm E u P-kapotunom mnpu
y4acTUM MHUKpodjieMeHTa ceneHa BuTamuH C oOecrieyuBaer (yHKIHOHUPOBAHHE
AHTUOKCUJIAHTHON CHCTEMBbI OpraHu3Ma, 3allUIIaloNnied KIETKH OT IOBPEKICHUS
MPOAYKTaMU OKHUCIICHHUSI.

UccnenoBanusiMmu yctanoBiieHo, yTo oT 70 go 100% HaceneHus: MCHBITHIBAET
HepoctaTok Butamuna C. Y 40-80% mroaeit omymaercs nepuuuT BUTaMuHOB By, By,
Be, Bip, donmeBoli kuciaorel u [-kapotuHa. boyiee TOJOBUHBI HACEICHUS
Henonomay4aet Butamunsl A, 1, E, K.

Ot nedunmra ButramuaoB A, B, C ctpagator koxa, BOJOCkl, HOTTU. [IprunHa —
KOXa BOJIOCHI M HOTTH HauboJee 4acTo CONMPHUKACAIOTCS C BHEUIHUMHU (pakTopaMu
Cpelbl U OKa3bIBAIOTCSI HECIOCOOHBIMU MPOTHUBOCTOSITh TOKCHMYECKHUM BEIIECTBAM,
HaxoJSIIMMCA B BO3JyX€ U Boje. B pe3ynbTaTe OTMeudaeTcsl MOSABJICHUSI CYXOCTH U
MICTYIICHUST KOXKH, TPEIIUMHKH Ha Ty0ax, yrpeBasi ChIllb; JIOMKOCTh W BBIMAJICHUC
BOJIOC, MX HMCTOHYEHUE U TMOTYCKHEHHE IIBETa; JIOMKOCTh HOTTEH, yTpaTa HuX
TJISTHIIEBOTO CJIOS.

3aMETHO CKa3bIBAa€TCAd HEJOCTATOK BUTAMMHOB M HA COCTOSHHE HEPBHOM
CUCTEMBI - TPOSBISIETCS Pa3APAKUTEIBHOCTHIO, PACCTPOMCTBOM CHA, HEPBHBIMU
CpbIBaMU, COCTOSTHUEM I1OJIABIICHHOCTH.

Ot nedunmra cTpajmaer W MbIIIEYHAs CHUCTeMa - OBICTPO Pa3BUBACTCS
YTOMJISIEMOCTD, BSJIOCTh U CJIA00CTbh.

Jledbuuutr BUTAMUHOB CIOCOOCTBYET TJIyOOKOMY HapyIIEHHUIO OOMEHHBIX
MPOIIECCOB, 3aMETHO  BIMSIOIIMX HAa HMMMYHHYIO CHCTEMY, CHHKAIOIIUX
COMPOTHUBIISIEMOCTh OPraHU3Ma K MPOCTYIHBIM U HHPEKIIMOHHBIM 3200JIEBAHUSIM.

C oBomamMu U GpyKTaMu MOXKHO MOIY4uTh BUTaMUH C, QOJIMEBYIO KUCIOTY U
B-xapotuH, octambHbie 10 w3 13 Haubonee BaKHBIX BUTAMUHOB HaXOHSTCA B
JIOCTAaTOYHO KAJOPUITHBIX TIPOJYKTaX - B Msice, pi0Oe, siiilax, Macie, xjieoe.

Crnenyromieil COCTaBISIIONIEH B TEpeYHE HE3aMEHUMBIX (PAKTOPOB MUTAHUS
SBJISIOTCSI MUHEpAJIbHBIE BelleCTBA. MUHEpadbHbIE BEIIECTBA HEOOXOIUMBI JIs
HOPMAaJILHOTO (DYHKIIMOHUPOBAHUSI UMMYHHOUM CHCTEMBI OpraHu3Ma.

[Tomyyaembie OpraHu3MoM Jake B HEOOJIBIIOM KOJUYECTBE COCIUHECHUS
JKese3a, Maprasiia, ceieHa, KpeMHusa, propa U Apyrue MUKpPO- U MaKpPOIIEMEHTHI
MIPOHUKAIOT Y€pe3 CTEHKU KPOBEHOCHBIX COCYJOB B BHUJE HOHHBIX COCIUHECHUN U
OKa3bIBAIOT MOIHOE AaHTHOKCHJIAHTHOE, AHTUTOKCHYECKOE BO3JCHCTBUE Ha
opranu3m. lloxg neicTBMEM MHOTMX MHUKPO- U MAaKpPOSJEMEHTHBIX COCAUHECHUHN
YCUJIUBACTCSl JCTOKCUKAIMOHHAS (YHKIUS KOXU, U OTUM CaMbIM CHHUMAETCs
ype3MepHas Harpy3Ka ¢ MoYeK, MeUCHHU.

MUKpPO3JIEMEHTBI  SIBJSIOTCS  KaTajdu3aTopaMU  MHOTUX  OMOXMMHUYECKHUX
peakuu, MPOXOASIIUX B OpraHusMe. Onu NOAICP>KUBAIOT
THIPODJICKTPOIMTHUECKU OajlaHC OpraHu3Ma, HOPMalu3ysl KHUCIOTHO-IIEIOYHOE
PABHOBECHE B JKUJIKOCTHBIX CPEJaX OpraHu3Ma.

Kanbumii - coctaBiisieT OCHOBY KOCTHOM TkaHu. [loBbIaeT 3amuTHbIe QYHKIHHA
OpraHu3Ma, CIOCOOCTBYET BBIBEJICHHIO CTPOHIIMS W CBUHIIA M3 KOCTEH, oOnamaer
AHTUCTPECCOBBIM, AaHTHAJNIEPTUYECKUM JI€CTBUEM.
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®ochop - OCHOBHasE 4acTh €ro COCPENOTOYEHA B KOCTAX, 3yOHBIX TKaHIX, B
KOXe€, BayKeH AJis noanepskanus pH-6ananca. @ochopy npuHauIeKuT BeayLas poJib
B JICATEIBbHOCTH LICHTPAJIbHOW HEPBHOM CUCTEMBI.

Maruaui - «aHTUCTPECCOBBIA MAaTepUa», aHTUOKCUIAHTHBIN MUHEPAJI, BXOJIUT B
cocraB Oonee ueM 200 hepMeHTOB, pu ero yyacTuu ocyuiectsisercs cunte3 JHK,
PHK, a »T0 mnpodmiaktuka HOBOOOpa30BaHUM; YyiIydllaeT OOMEH BEUIECTB B
COCYIUCTOM CTEHKE, HOpPMaJM3yeT aprepuanpHoe nasieHue. [Ipm pocraroyHoM
KOJIMYECTBE B OpPTaHM3ME MarHusl XOpOIIO YCBauWBaeTcs Kaibluil, (ocdop, Kammii,
Butamuusbl rpynnsl B, C, E. Marauii BRIIOTHSAET BaXXHYIO (YHKIIMIO B TPO(UITAKTHKE
3a00JI€eBaHUI TIOYEK U cepAlia.

Kamuit - «9HEepreTmyecKkui MHUHEPA», CTUMYIUPYIOIIUN Iepenadyy HEPBHBIX
UMITYJIBCOB, HEOOXOUMBIX JJIi HOPMAJIBHOTO COKPAIICHHS MBIIII, B TOM YHUCIE U
MBIIILBl  CepALA, PEryJIUpPYEeT CEPACYHBIA PUTM, NOAIEPKUBAET HOPMAIbHYIO
(YHKIMIO 1O0YEK M TOPMOHAJIbHBIN OanaHc HaAOYEUHUKOB, OOMEH BEILIECTB B KOXKE.

CoenuHeHusl Kajusi OKa3bIBAIOT LieJeOHOEe (U3MOJIIOTMYECKOe BO3ACHCTBUE Ha
BCE€ OOMEHHBIE MPOIIECCH] B KJIETKAX U TKaHSIX, CHOCOOCTBYIOT YCHUJIEHUIO TKAHEBOI'O
JBIXaHWs B MHUTOXOHJPHUAX KiEeTOK. Kanmil sBAsS€TCS OCHOBHBIM SHEPreTHUYECKHUM
MUHEPAJIOM ISl HOPMaJIbHOW pabOThl MBIIIL, B TOM YKCJIE U MBIIILbI CEPALIA.

Hatpuil - peryaupyeT OCMOTHYECKOE HaBJICHUE B KIETKE, IOBBIIIAET TOHYC
COCYIUCTON CTEHKU. BBINOIHAET BaXXHYIO pOJIb B IPOLECCE AETOKCUKALUU KOXH,
OUYMLIEHUS TIOP, YCUIICHUS JIbIXaTeIbHON (YHKIIUN KOXKH.

[luHK - sBIsAETCA OCHOBHBIM MHHEPAJIOM JUIsl CO3JIaHUS aMHUHOKHCIIOT,
y4acTByeT B  IIOCTPOGHMHM  BCE€X  KIETOK  OpraHu3Ma,  CIOCOOCTBYET
MPOJIOHTUPOBAHHOMY JIEUCTBUIO MHCYJIMHA, YTO CHI)KAET IOBBILIEHHBIN caxap
KpoBU. Bmecte ¢ XxpoMom mnoBblIaeT 3(QQPEKTUBHOCTh HHCYJIMHA, CIIOCOOCTBYET
OTJIO)KEHMIO TJIMKOI€Ha B MEYEHH, YTO BAXKHO MPU CaxapHOM Auadere. YCUIMBaeT
IPOTUBOBOCTIAJIUTENbHbIE ~ (PYHKIMU  KpPOBM, OO0JaJaeT  aHTHAJUIEPIHYECKUM
neicTBreM Ha Koxy. [IIupoko npumeHseTcss B JEpMaTOJIOTUN U KOCMETHUKE.

XKene3o - aHTHaHEMHUYECKUH MHHEpaJl, BXOJUT B MOJIEKYJIy TIe€MOIJoOuHa,
y4acTBYET B OKCHI'€HAllUU KJIETOK, YCBAMBAETCS OPraHM3MOM TOJIBKO IPH HAJIUYHUU
ButaMMHOB C 1 E; n0cTaroyHOe KOJIMYECTBO B OPraHU3ME NPUIAET KOXKE PO3OBBIN
1BET (Mcue3aeT OJICTHOCTh KOXKHBIX TTOKPOBOB).

Mapranenn, - «aHTHOKCHJIAHTHBI MHMHEpPA», Y4YacTBYET B CTUMYJIALMU
runo(Qu3apHO-HAIMIOYEYHUKOBOW CHUCTEMbI, B CHHTE3€ (DEpPMEHTOB, YCHUIIMBAET
MOTJIOIIEHNUE TJIIOKO3bl KJETKOHM, perymupyeT ¢ynkuun [HHC, penpoayKTHBHBIX
opraHoB. MoHsl MN JIETKO MPOHUKAIOT B KPOBb YEPE3 KOXKY, YCUIIMBAs MPOAYKLHUIO
€CTECTBEHHBIX TOPMOHOB, UTO CIIOCOOCTBYET OMOJIOKEHHUIO OpraHu3Ma, KOXKHU.

KpeMHuii - BBINOJNHAET BaXHYIO poJib B NpOQUIAKTHKE Pa3BUTHS
CKJIEPOTUYECKUX TIPOLECCOB M 3a00JI€BaHUIl OMOPHO-ABUIATEILHOIO ammnapara,
ylydmaeT (QyHKIUIO CTPYKTYPHBIX 3JIEMEHTOB KOXKM, BOJIOC, HOTTEH, 3aJep>KuBas
IIPOLIECCHI YBSAAHUS KOXKH.

Menp - NOBBIIAET YMCTBEHHYIO aKTHBHOCTbB, MBIIIEYHBI TOHYC, PETYJIUPYET
NUTMEHTHBIM OOMEH, TOBBIIIAET YCBOSIEMOCTh JKejle3a 3a CYET YIIy4IIeHUs
KpOBOOOpAIIEHUsI B CIOSIX KOXH, BOCCTaHABIMBAET HOPMAIbHBIA I[BET KOXKHBIX
ITIOKPOBOB.
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CeneH - CHIDKAeT PUCK COCYIUCTHIX 00JI€3HEH, MOBHIIIACT COMPOTUBIAEMOCTh K
OHKOJIOTMYECKHUM 3a00JIEBAHUSM, YIyUIIaeT KPOBOCHAOKEHUE KOXKH.

Mon — BXOAMT B COCTaB TOPMOHA IIMTOBUIHON JKeJIe3bl THPOKCHHA.
ObecnieunBaeT yCTOMYMBOCTh OpraHM3Ma K MOBPEXAAONIMM (aKTopaM BHEIIHEH
Cpellbl, YBEIUYHMBAET CIHOCOOHOCTh JICHKOIMTOB pa3pyliaTh O0J€3HETBOPHBIC
MUKpPOOPTaHU3MBbI, OMpPEeiseT BO MHOTOM YMCTBEHHbIE crocoOHOcTU. OAHUM U3
OCHOBHBIX MCTOYHHMKOB MOJia B MUTAHUU SBJISETCA MUIIEBas MOAUPOBAaHHAs COJb. B
2019 r. Obula BHECeHa MOMpaBKa B JCUCTBYIOIINE CAaHUTApHBIE HOPMBI U MpaBUIIA,
onpenenuBIIas 00513aT€IbHOCTh UCIIOJIB30BAHUSI B 00pa30BaTEIbHBIX OPraHU3ALMIX
IpyU TPUTOTOBICHUM ONIOA HOAMPOBaHHOM coiu. MccnmemoBaHusi CBOMCTB iopara
KM B IHIIEBOM WOJUPOBAHHOW COJIM IOATBEPAWIIM €€ YCTOMYUBOCTH IIPU
KUTISTYCHUU B HEWTPATbHOW W TIOJAKUCICEHHOW cpelie B MOACTbHBIX ycioBusx (270
obopaszmnoB).  CrnemoBaTenbHO,  TEXHOJOTWUYECKHME  KapThl, HUMEIOIIMECS B
oOpa3oBaTeNbHBIX OpraHu3alusX Mg JeTeld, He TpeOylT TEXHOJOTHYECKON
KOPPEKTUPOBKM B LIEISAX COXpaHEHUs HoJa B TOTOBBIX OroAax. DTO MO3BOJISET
cienaTh BBIBOA 00 o0XuaaeMoM mpoduiiakTuueckoM 3¢ddexTe mnepexona Ha
HOJIMPOBAHHYIO COJIb TPU MPUTOTOBICHUM OJIOJ B JETCKUX OPTraHM30BaHHBIX
KOJUIEKTUBAX.

®dt1op - uoHBI QTOpa «3yOHOH MHUHEpA», HO TAKXKE YCHIMBAIOT IJIOTHOCTH
BCEr0 KOCTHOro anmnapara. MIOHbI OMajarT B OPraHu3M M YCWIMBAKOT BCACBIBAHUE
KaJIbLIUA.

X70puapl - UTparoT POJb PErYJIATOPOB BOJHO-COJEBOTO OOMEHA B KIETKE,
NOJJIEP)KUBAsi HOPMAIbHOE OCMOTHYECKOE JABJICHUE; HEOOXOIUMBI ISl TPOIYKIUU
YKEITyTOYHOTO COKA.

Cpenu Bcex HE3aMEHUMBbIX (PaKTOPOB MUTAHUSI HAN0oJIee 3HAUUMbIMU SBJISIFOTCS
nonuHeHacbimleHHble KUpHble KuciaoTel (ITHXXK). Onu oka3biBaror
MOJIOKUTENIbHOE JIEWCTBHUE HA JIMIUAHBINA CIEKTpP, TeMocTa3 U (pUOPHUHOIN3 KPOBH.
[THXKK oueHp 5aOuiabHBI, TO3TOMY HYXHO VYYHUTBIBATh, YTO YBEJIMYCHUE
noctymenuss B opranusm  [THXK gomkHO 00s3aTenbHO  COMPOBOXKIATHCS
JIOTIOJIHUTEIBHBIM BBEJIEHMEM BUTaMUHa E, T.K. akTUBanmus JHUNUIHOTO OOMEHa
COINPOBOXAAETCA HMHTEHCU(UKAIIMEH OKUCIMTEIbHBIX IPOLECCOB B MeMOpaHax
kieTok. [Ipu atom Ha kaxaeiid rpamm [THXKK numum B opranusm 0JDKEH MOCTynaTh
1,0 mr Butamuna E. [THXKK B oprann3Me noBepraroTcs OKUCICHUIO IO ABYM MyTSAM
MeTaboiM3mMa — UUKIOKCUITE€HAa3HOMY, B pe3yJbTaTe€ KOTOpPOro oOpa3yrorcs
NPOCTariaHINHbl, MNPOCTAUUKIMHBI U TPOMOOKCAaHbI, M JIMIOKCUI€HA3HOMY C
oOpa3zoBaHueM JeilkoTpueHoB. IIpocrarmanauHbl 00JaJal0T Ba30CHACTUYECKUM
addexTom, OKa3bIBAIOT HMMYHOAENpeccuBHOe JAeicTBUue. OHM  HHTUOMPYIOT
Makpoaru, MoJaBisiioT BHIOPOC aHTUT€HA HA MOBEPXHOCTU Makpodara, pa3pblBaioT
CBSA3b MEXIYy HMMYHOKOMIIETEHTHBIMH KJIETKAMH, TOPMO3AT CHHTE3 aHTUTEN U
muMpokrHOB. TpomMOOKCaHbl, BBI3BIBAS arperamuio W aare3ur0 TPOMOOITUTOB,
CHOCOOCTBYIOT ~Pa3BUTHIO TpoM0OO3a W UIIEMHYECKON Oo0JIe3HH MHOKapja.
[IpocTanMKIMHBI — BELIECTBA, XAPAKTEPU3YIOIIUECS MOUIHBIM aHTHUAAr€3UOHHBIM
s dextom. JlelikoTpueHsl 00aa7at0T MOIITHBIM OPOHXOKOHCTPUKTOPHBIM JIEHCTBUEM.
JIeWKOTpUEHBl AKTUBUPYIOT CUHTE3 IPOCTArJaHIWHOB W IPOCTALMKIMHOB. Takum



79

obpazom, npoaykTel [THXKK B onTuManmbHBIX yCIOBUSX MOJACPKUBAIOT TOMEOCTA3
OpraHu3Ma.

B numeBbIx BellecTBaX OAHOBPEMEHHO MPUCYTCTBYKOT HE OJIMH, HE JBa, a
JECATKH U COTHH MUKPOHYTPUEHTOB, U JIeueOHO-TIPOPUIAKTUYECKUE CBOMCTBA MTUIIH
ONPENENSIOTCA OTHIOAb HE MPOCTO OHOJOTHYECKUMH 3S(ddexTaMu OTIeTbHBIX
MUKPOHYTPUEHTOB, a SBISIFOTCA PE3YJbTATOM KOMILUIEKCHOTO B3aUMOJICHCTBUS
MEKy HUMHU.

bazoBeie  (u3monormueckue  PYHKIIMM  MUKPOHYTPHUEHTOB:  PETYJISIIHS
YKUPOBOr0, YIJIEBOJHOTO, OEJIKOBOrO M MHUHEPAIBHOIO OOMEHa; ONTHUMHU3aLUA
aKTUBHOCTA (EPMEHTHBIX CHCTEM; AaHTHOKCHJAHTHAs 3amuTa; oOecreueHne
IPOLIECCOB  KJIETOYHOIO JbIXaHWS; MOAJEpPKAHUE BJIEKTPOJUTHOIO OallaHca;
NOJJIEpKAaHUE KHUCIOTHO-IIEIOYHOTO PABHOBECHUS;, TOPMOHOMOJO0HOE JACHCTBHE;
PETYIAIUS PENPOAYKTHBHON (DYHKIIMM W TIPOLIECCOB AIMOPHOTEHE3a; PEeTYJISIINS
AKTUBHOCTM UMMYHHOW CHCTEMBI;, Y4aCTUE B MPOIECCAX KPOBETBOPEHHUS; PETYISIIUS
CBEPTHIBAEMOCTH KpPOBU; PETYJAIUs BO30yAMMOCTH MHOKapAa U COCYJIHUCTOTO
TOHYCa; PETyJSIUs HEPBHOW JIEATENbHOCTH; CTPYKTYpHOE€ M (DYHKIIMOHAIBHOE
oOecrieyeHrue OMOPHO-/IBUTATEIBLHOTO anmnapara; CHHTE3 COCIUHUTEIBLHON TKaHU;
perymsiiiig TMpOIECCOB JIETOKCUKAIMU U OuoTpaHchopMalvi KCEHOOMOTHUKOB,;
NoJJIep>KaHNe €CTECTBEHHOUW KUIIIEUHONH MUKPO(IOPHI.

B npuposie He cyiiecTByeT Kakoro-iubo €IMHCTBEHHOTO TJIABHOTO MPOAYKTa
MUATAHUS WIK MHIIEBON CyOCTaHIIMHU, CHOCOOHBIX MOJHOCTBIO YJOBIETBOPUTH BCE
MEHIO CJIEyeT COOII0AATh CIEAYIOIINE NPUHIIMIIbL:

1) kxajopuifHOCTH  MHUIIEBOIO  palldoOHAa  JOJDKHA  COOTBETCTBOBATH
SHEPreTHUECKUM 3aTpaTaMm opranusma; 12-17% sHeprum ciemyeT moaydaTh 3a CUET
0enkoB, 25-35% — 3a cuet xupoB u 50-55% — 3a cyeT yrieBo10B;

2) cueayeTr MpaBUIBHO pacHpenesisiTh KAIOPUMHOCTh pallMOHa B T€YEHUE AHS —
3aBTpak -20-25%; o6en 30-35%; mongauk 5-10%; yxun 25-30%.

3) muma A0HKHA COJEPKaTh ONTUMAJIbHBIE KOJWYECTBA OCJIKOB, JKUPOB U
YTJIEBOJIOB;

4) TUIIEBOM pAIMOH JIOJDKEH OO0ecrneYruBaTh OpPraHu3M HEOOXOIUMBIM
KOJIMYECTBOM  BOJIbl, BUTAMUHOB, MUHEPAIBHBIX COJIEM U COJAEpkKaThb BCE
HE3aMEHHUMbIE AMUHOKHCIIOTHI M1 HEHACHIIIIEHHBIE KUPHBIE KUCTOThL. He MeHee oaHo
TPETH CYTOYHOM TOTPEOHOCTH OEJTKOB M JKHUPOB JIOJDKHO 0OeCTIeurMBaThCS
MPOJYKTaMH KUBOTHOTO MPOUCXOXKICHUS;

5) NPOAYKTHI, UCIHOJIb3yeMble B JCTCKOM MHTaHUW HE JIOJDKHBI COJIEPkKATh
yCWINTENEH BKYCa, MCKYCCTBEHHBIE KpPACHUTENH, CTaOWIM3aTOPbl, CTUMYJISTOPHI
pocrTa.

[TuieBsie 10OABKM — CTPYKTYpHBIE KOMIIOHEHTHI MHIIEBBIX MPOAYKTOB, HE
yHoTpeOJIseMble KaK CaMOCTOSITEIbHBIN MUIIIEBON MPOAYKT WJIM KOMIIOHEHT THIIIH,
HO JT0OaBIIsIEeMbIE Ha dTanax MPOU3BOJCTBA, XPAHEHUS, TPAHCIIOPTUPOBKH TMHUIIEBOTO
MPOJYKTA IS YIYYIICHUS WIH OOJIETYCHUS TPOU3BOJCTBEHHOTO MpOIEcca WA
OTJIEJIbHBIX OIEpaluii, YBEIWYEHHUS] CTOMKOCTH MPOAYKTAa K Pa3IWYHBIM BHUJAM
MOPYH, COXPAHEHUSI CTPYKTYpbl M BHEIIHETO BHUJA MNPOJAYKTa WM HAMEPEHHOIO
W3MEHEHHSI OPTaHOJICITUYECKUX CBOWCTB. [luimeBnie M0OABKU TOIpa3IeisiOTCS Ha
peryiaupyromme  BKyC  NPOAYKTa  (apoMaTH3aTopbl, BKYCOBbIE  JI00OaBKH,



80

MOCIAIIMBAIOIINE BEIIECTBA, KUCIOTHI U PETYIATOPHI KUCIOTHOCTH); YIIyUYIIAOIINe
BHEIIHUN BUJ NPOAYKTa (KpacuUTenu, CTaOMIIM3aTOPbl OKPACKH); PEryJupyIOIIne
KOHCHUCTEHLIUIO U (OPMHUPYIOIIUME TEKCTypy (3arycTuTenu, reneo0pa3oBaTe,
CTaOMIIN3aTOPBI, SMYJIBraTOPhI); OBBIIIAIONINE COXPAHHOCTh MPOIYKTOB MUTAHUS U
YBEJIMYMBAIOLIME CPOKU WX XpaHeHHs (KoHcepBaHThl). K muieBbiM nobaBkam He
OTHOCAT COEIMHEHHS, TMOBBIIIAIONIME MHUIIEBYI0 LEHHOCTh MPOAYKTOB IUTaHUSA,
HaIMpuUMep, BUTAMUHBI, MUKPO3JIEMEHThI, aMHUHOKHUCIOTHI. [llupokoe ucnonbszoBanue
MUIIEBBIX J00aBOK MPOU3BOJUTEISIMA  MHUILIEBBIX MPOJYKTOB  OINpEIEseTCs
CTPEMJICHUEM - YBEIUYUTH CPOK COXPAHECHUSI KaueCTBa MUIIEBBIX MPOIYKTOB, B TOM
YHUCJIE CKOPOIMOPTSAIIUXCS U OBICTPO UEPCTBEIOUIUX B YCIOBUSIX HEOOXOJIUMOCTH UX
MEPEBO3KH Ha OOJBIIKME PACCTOSHUS, YIOBJIECTBOPUTH MOTPEOUTENIE BBHICOKUMHU U
HACBHIIIIEHHBIMA BKYCOBBIMU Kadye€CTBaMM MPOJYKTa CBS3aHO C HCMHOJIb30BAHUEM
apoMaTU3aTOpOB M KPACHUTENCH; CO3MaHME HOBBIX BHUOB IMHIIEBBIX ITPOJYKTOB,
OTBEYAIOIIMX COBPEMEHHBIM TPEOOBAHMSIM HAYKH O MHUTAHUM (HU3KOKAJIOPHUITHBIC
MPOIYKThI, UMUTATOPHI MPOAYKTOB) - 3TO CBSI3aHO C HUCIOJIb30BAHUEM IMHUIIEBBIX
00aBOK, PEryJIUPYIOMNUX KOHCUCTEHIMIO MUIIEBBIX MPOIYKTOB.

EBpomneiickum CoBeTtom pazpaboraHa cucrema IUGPOBOM KOAUPUKAIIMH
NUIIEeBBIX 100aBoK ¢ ymteporr «E». Ona BkimoueHa B kojekc BO3-OAO s
MUIIEBBIX MPOIYKTOB KaK MEXAyHapoaHas MHUdpoBas cucTeMa KOAUPUKALUU
MUIIEBBIX 100aBoK. Kaxkmoil 13 MUIIEBbIX T00ABOK MPUCBOEH IU(GPOBOM Tpex- WM
YyeThIpeX3HauHblii HoOMep. Homep wMapkupyercs B COYETaHMM C Ha3BaHHEM
(YHKIIMOHATBHOTO KJIacca, OTPaXkalollero TPYNIUPOBKY MHUIIEBBIX J00ABOK IO
TEXHOJOTHYECKUM (QyHKIMAM (mojkiaccam). Hanmuuume B MNHILEBOM MPOAYKTE
MUIIEBBIX JOOABOK JOJDKHO OBITh yKa3aHO Ha MapKUPOBOYHOM sipibike. CoriacHo
NpEeVIOKEHHOW cuctemMe I1udpoBol KoIU(PUKAIIMK TUIIEBBIX J100aBOK, HX
KJ1accu(ukanus BeIMISAUT claeayomuM oopazoM (ocHoBHBIE rpynibl): E100-E199 —
kpacutenn; E200-E299 — koncepBantsl; E300-E399 antuokcumantsr; E400-E499 -
crabmnm3atopel KoHcucTteHnuu; E450-E499 — oswmyneratopsr; ES500-E599 -
PEryJATOPbl KUCIOTHOCTH, pazpbixiautenu; E600- E699 - ycwimrenn Bkyca u
apomara; E700-E899 — 3anacuble umHaekcwl; E900-E999 - rmasupyroiye areHThl,
YIIY4IIATENN XJjieoa.
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424 . Tema Ne 4 «Kpuruuecku 3HAYMMble HYTPUEHTHI B Pa3JIMYHbIX
rpynnax npoayKToB»

Heab: O3HAKOMUTBCS ¢ BPEAHBIMU TSI 37I0POBbSI KOMIIOHCHTAMHU TTUTAHUS JIJIS
MOTHUBHUPOBAHHOTO COKPAIIEHUS UX KOJIMUECTBA B €KECTHEBHOM yIOTPEOJICHHUH.

KouTposibHbIe BONIPOCHI:

1. Yrto moHMMAETCs MO KPUTHICCKH 3HAYMMBIMHU TIPOYKTaMU ?

2. OCHOBHBIC UCTOYHUKH MOCTYIUICHHS CKPBITON COJIM B OPTaHU3M, KAKHE
3a00J1eBaHUS MOTYT OBITH CITPOBOIIMPOBAHBI IMOBHITIICHHBIM COICPIKAaHUEM
COJIH, TTOTPEOJIIEMOH C MUIIEBBIMH MTPOTYKTaAMH U OJIF01aMu?

3. OCHOBHBIE UCTOYHUKH MOCTYIUICHHS CKPBITOTO caxapa B OPraHu3M, KaKue
3a00J1€BaHUsI MOTYT OBITH CIIPOBOIIMPOBAHBI MOBBIMIEHHBIM COJEPKAHUEM
caxapa, moTpeOJIsIeMOro C MUILEBBIMU MTPOTyKTaMU U OJrogamMu?

4. OCHOBHbBIEC UCTOYHHUKH MOCTYIUICHUS B OPTaHU3M HACBHIIICHHBIX )KUPOB U
TPaAHCU30MEPOB KUPHBIX KUCIIOT, KaKhe 3a00JI€BaHUs MOTYT OBITh
CIIPOBOIIMPOBAHBI MOBBIIICHHBIM CO/ICPKAHUEM HACBIIICHHBIX KUPOB U
TPaAHCU30MEPOB JKUPHBIX KHCIIOT, IMOTPEOIIEMBIX C MAIIECBBIMU MTPOTYKTAMH U
omomamu?

5. Kakue MeponpusITHsi MOTYT MOBIUSATH HA CHUKEHUE B MEHIO COJICPKaHUS
KPUTUYECKHA 3HAUUMBIX HYTPUEHTORB?

CunpaBo4HbIe MAaTEPHAJIbI 110 TEMe:

['oBopst 0 310pOBOM MHUTAaHUU OOJBIIOE BHUMAHUE YAENSETCS COKPAILEHUIO
noTpeOJeHUsT COJIM, caxapa, XUPOB KUBOTHOTO MPOUCXOXKIEHUS, B TOM YHUCIE
IPOAYKTOB MX cojepkamnx. HyTpueHThI, OKa3bIBalOIINE HEraTUBHOE BO3JEHCTBHE
Ha 3/I0pOBbE€ M TpeOyIolue perjaMeHTallud NpeAesbHbIX 3HAUY€HUN MOIYy4HIIN
Ha3BaHWE KPUTHUYECKH 3HAUYMMBIX HYTpUEHTOB. IIpm 3TOM HEOOXOAMMO YETKO
NOHMMATh KaKHe MPOIYThl HECYT B c€0€ CKPBITYIO YIPO3y.

HapammBanue mnpous3BOACTBAa NHIIEBBIX MPOIYKTOB Bce Oosiee TIyOOKOM
nepepaboTku, ObicTpas ypOaHW3alMs W U3MEHEHHE 00pa3a >KU3HU MEHSIOT
TEHJEHUMHU B 001acTy nuTaHus. JloCTyTHOCTh U LIEHOBAsl MPUEMIIEMOCTb MPOAYKTOB,
MNPOLIEAIINX [IYyOOKYH0 TEXHOJOTMYECKYI0 NepepabdoTKy, moBblIaioTcia. Bo Bcem
MHUpE HacelleHHe NOoTpedssieT Bce OoJibllie BBICOKOKAJOPUHHOM MHILU  CO
3HAYUTEIBHBIM COJEPKaHUEM HACBIIIEHHBIX KUPOB, TPAHCIKUPOB, CAXapoB U COJIH.

Conpb gBisIeTCs OCHOBHBIM HUCTOYHUKOM HATpHsl, PU 3TOM YCTaHOBJIEHA CBA3b
MEXK/1y TTOBBIIICHHBIM MOTPEOJIEHUEM HATpUs U TUTIEPTOHUEH, a TAK)KE YBEIMUCHUEM
pHCKa CeplIeYHO-COCYAUCThIX 3a00seBaHui U MHCYIbTOB. OTHOBPEMEHHO, MO0 Mepe
OTXOJa OT TPHUBBIUYHBIX CXE€M [HTAHUS CHIDKAETCS TMOTPEOICHUE KITIOYEBBIX
COCTaBJISIFOLIMX 37J0POBOIO pallioOHa — (PPYKTOB, OBOLIEH M MHILEBHIX BOJOKOH (B
YaCTHOCTH, IIETBHBIX 3JIaKOB). DPYKTHI U OBOIIHM COJIEPIKAT KAJIHM, CIIOCOOCTBYFOIIHIA
CHIDKEHHUIO KPOBSIHOTO JaBjieHHs. Poib mepepaOOTaHHBIX MUIIEBBIX MPOAYKTOB Kak
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WCTOYHHUKA COJIM B palMOHE OOBSICHAETCS TEM, YTO COJEpPKaHHWE COJIM B HHX
OCOOEHHO BBICOKO (B Ciy4yae TOTOBBIX OJItOJ, MSCOMPOIYKTOB, TaKMX KakK OEKOH,
BETYMHA M CBHIPOKOIMYEHAsi Ko0JI0aca, CHIPOB, COJIEHBIX CHEKOB, JIalIlKd OBICTPOIrO
MPUTOTOBJICHUS U T.1.), @ TAKKE TEM, YTO OHHM MOTPEOSAIOTCA 4acTO U B OOJIBIIMX
KoJnuecTBax (B ciyyae xyeba U mepepabOTaHHBIX 3€pHOBBIX MpPoAyKToB). Colib
TaK)Ke JI00aBJISIETCS B MUIILY BO BPeMs IPUTOTOBJICHUS (B BUJIE CYXUX OYJTHOHOB) WU
y)Ke Ha croie (B BHJE COYCOB M TNHIIEBOM couu). Bmecte ¢ Tem MHorue
IPOU3BOJMTENIM MEHSIOT pEUenTypy CBOE€M MNPOAYKIMH JUIsl  COKpalleHUs
COJIEp)KaHUSl COJHM, M NOTPEOUTENSIM PEKOMEHIyeTCsl O0OpamaTh BHUMAHUE Ha
ATUKETKU MPOJAYKTOB U BBIOUPATh MPOAYKTHI C HU3KUM COJCPKAHUEM HATPHSL.

BO3 pexomeHayeT B3pOCIbIM TOTPEOJATH MEHEE 5T COJMU B JIeHb (U4yTh
MEHbIIIE OAHOW 4YaiiHOU noxkku). Jng peteit B Bo3pacte oT AByx n0 15 ner BO3
PEKOMEHYEeT KOPPEKTHPOBATh PEKOMEHIOBAHHOE MAaKCUMAJIbHOE MOTPEOIEHNE COMH
B CTOPOHY YMEHBIIICHUSI MCXOMAS U3 MX MOTPEOHOCTEW B HSHEPTrUU MO CPABHEHHIO C
B3POCJIBIMH, YTO COOTBETCTBEHHO COCTABIISIET 2,5-5 Ip/CyTKH.

Cnenyer OTMETUTh, YTO HATpPUM SBJISETCS BaKHEUIIUM OHMOTEHHBIM
AIIEMEHTOM, HEOOXOAUMBIM JIJIs1 TIOJI/IEP>KaHUsI BOJIHO-IIIEIOYHOT0 OajaHca, nepeaadyu
HEPBHBIX UMITYJIbCOB, HOPMAJILHOTO (YHKIIMOHUPOBAHUS KJIETOK. M30BITOK HaTpus
COIPOBOK/JIAE€TCS MOBBIIIEHUEM KPOBSIHOTO AABJIEHUS, MTOBBIIICHHBIM HaNPSKEHUEM
B paboTe CepACYHO-COCYAUCTON CUCTEMBI, HAKOIUICHHUEM >KUJKOCTH B OpraHU3ME,
HapylIEeHuEeM 0OMEHa BEIIECTB, COMPOBOXKIAIOIIET0OCs (POPMUPOBAHHEM U30BITOYHOM
Macchl Tea.

OCHOBHBIE HCTOYHUKHM TMOTPEOJICHUS HATpUsi B TMHINE ONPEACISIIOTCA
KYJbTYPHBIMH OCOOCHHOCTSIMM U KYJIMHApHBIMU MPEANOYTCHUSIMH HACEJICHUS.
Hatpuii B 3HaUUTENBHBIX KOJUYECTBAX COJACPKUTCS B MPOAYKTAX MOBCEIHEBHOTO
yHoTpeOsieHus - B MOJIOKE, Msce, XJeOOOYJOUHBIX H3AENUsAX, MSCOMPOAYKTAX,
CHEKOBO# MPOJYKIIUH, a TAK)Ke BO BKYCOBBIX J00aBKax K MHIIE (COYCHI, TPUITPABHI).
Harpuit conepkutcs Takke B IriayraMare HaTpusl, KOTOPbIA MIUPOKO UCIIOIB3YETCS B
KaueCTBE MUIIEBON JOOABKU BO MHOTHX PErMOHAX MUpA.

Jlist perieHust ro0anbHOM 3a7a4M 10 CHIDKEHHIO 3a00JIeBA€MOCTH HACETICHUS
OXXHMpeHueM, OO0JIe3HSIMU CHUCTEMBbl KpOBOOOpAIeHHs, HapsAay C MOPOYUMHU
MEPOTIPUATUSIMH OOJIBIIIOE 3HAUYCHHWE MMEET COKpalieHue notpedneHus comu. s
peanu3anuy ATOM 3a7a4d Ha TOMYJAIMOHHOM YPOBHE HEOOXOAMMO MPOBEICHUE
IJIAHOMEPHON pabOThl MO MEPECMOTPY TEXHOJIOTMYECKUMX KapT U COKPAILEHHEM B
TE€XHOJIOTUU MPUTOTOBJICHUS OJIFO]] COJIM, MOBBIIIEHUE B CTPYKTYpe NMUTAHUS (PPYKTOB
U OBOULIEH, MUpoKoe HH(GOPMHPOBAHWE HACEJEHUS O JIaHHOM MpoOlieMe U ee
npuuyrHax. B JOMamHUX yCIOBHSIX 11€71ec000pa3HO IMOCTENEHHO COKpalllaTh
KOJIMYECTBO BHOCHMOM B OJlfoia MPU NPUTOTOBJICHUM COJIH, YOpaTh ¢ 00EIEHHOIO
CTOJIa COJIOHKY, mpu (OPMUPOBAHWM MEHIO OTAAaBaTh MPUOPUTET C HUBKUM
conepkanrieM Hatpusa. CieayeT OTMETHTh, YTO BKYCOBBIE PEIIENTOPHI YEIOBEKa K
MOHIKCHHOMY MOTPEOJICHUIO COJIU aIallTUPYIOTCS MOCTENEHHO, IPUOTKPhIBas OoJee
IIMPOKUM JUana3oH BKYCOB.

Wtak, OCHOBHBIMH MCTOYHUKAMU MOCTYIUICHUS] HaTpus (MOBAapEHHOM COJI) B
OpraHU3M YeJIOBEKa SBJISIOTCS XJIeO M XJIEOHBIE MPOYKTHI, KOJIOACHBIE U3IEIUSI U
MSCHBIE KOHCEPBBI, CBIPbl, KOHCEPBUPOBAHHBIC OBOIINM M COJEHbS, COJECHAs U
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KOIY€Has phIOHas MPOAYKLHS, a TAKKE MPOIYKThI ObicTporo nutanus (dact-dyn) u
pasinyHble KOMOWHUPOBAHHBIE MPOAYKTHI (COYChI, KeTuynbl U Ap.). Conepxkanue
HaTpHUs B XJICOOOYJTOUHBIX M3JIEeNUIX Kojieonercs ot 246 1o 499 mr/100 r. MsicHbie
KoHcepBbl cojaepkar oT 400 mr g0 .800 mr/100r (mist GonbIMHCTBA - 0KoJio 600
MI/T), BapeHble KojoOacHble wm3aenauss or 800 mo 1000 wmr/100r, BapeHo-
ceipokornuensie 1500- 2000 mr/100 r. OBoIHBIE KOHCEPBBI U COJIEHBS COAECPKAT OT
600 mo 1100 mr/100 r Harpusi. ComepxkaHue HaTpusi B PBHIOHBIX KOHCEPBax
coctaBisieT 540-700 mr/100 r, B kormueHo# poide - 1o 1000 Mr, a B coneHo# - Ooiee
4900 mr/100 r. B mopiun HEKOTOPBIX MPOAYKTOB (pacT-hyaa MOXKET comepKaTbes
10 1000 mr Hatpus Ha 100 rp. mpoaykTa.

duznonornueckas noTpedHocTs mis Aeteit — ot 200 mo 1 300 mr/cyT.

OCHOBHBIMM HWCTOYHHUKAMHU JOOABJICHHBIX CaXapoB SIBJISIOTCS MYYHBIC
KOHJUTEPCKUE W3MIEIUs, TOPTH U MUPOKHBIE, KOH(METHI, CIAIKHE KUCIOMOJIOYHbIE
MPOJYKTHI U TBOPOKHBIC M3ENHUS, CaKue 0€3aJIKOroJibHbIE HATUTKU, HEKTaphl U
cokocojiepkaiue HanuTku. [lox moOaBiIeHHBIM caxapom cienyeT MOHUMAaTh BCE
BUJIBI MPOCTHIX YTJIEBOJAOB (caxapo3a, IIOKO30(PPYKTO3HBIN CUPOII, KpaxMmaibHas
MaToKa, MeJ U JIp.), BHOCUMBIE B MUIIIEBOM MPOAYKT ISl MPUJIaHUS CIIAJIKOTO BKYca.

B cootrBerctBuu ¢ paeiictByrommumu ['OCTamu B cocTaBe me4eHbS MOMKET
conepxkatbest ot 20 1o 45 1/100 r caxapa, B koH(perax 65-75 /100 1, B MUPOXKHBIX U
toprax ot 30 go 65 1/100 r. KucinomosnouHble NPOAYKTHI, TaKWE KaK CHIPKU
TBOPOKHBIE TJIa3upoBaHHbIe cosepxat 22- 30 1/100 r caxapa, HOrypThl (PpyKTOBBIC
ot 6 1o 14 /100 r, WorypTel mutheBbie 7-15 1/100 1. CymecTBeHHBINH BKIad B
noTpeOIeHNEe caxapa BHOCIT O€3aJIKOTOJIbHBIE HAUTKU, KOTOphIE coaepkar 5-12
r/100 r caxapa, a TaKXXe COKOBas IPOIYKIKS U HeKTaphl - oT 10 7o 35 /100 T.

VYnorpebienue caxapa (B 4MCTOM BHJE U B COCTaBE MPOAYKTOB M OJOI) B
koiuuecTBax Ooisiee 40 I/CyTKM CYHIECTBEHHO MOBBIIIAET PUCKU (POPMUPOBAHUS
M30BITOYHON Macchl Tena, OoJIe3HEH CHUCTEeMbl KpOBOOOpAIICHHS, HapyIIeHUI
BOCIIPUUMYHMBOCTH K WHCYJIWHY W JICNTHHY, YXYyIIIEHUs mamatu, kapuecy. BO3
PEKOMEHIyeT OrpaHuYuTh oTpedsienue caxapa B 20 1/cyT (2 CTONOBbIE JIOKKH).

[IpoGnema kapueca XOpOIIO 3HAKOMa BCEM, HauWHAsg YXe C JETCKOTro
Bo3pacta. M3BecTHO, 4YTO OakTepuud POTOBOM TMOJOCTH MHUTAIOTCS MPOCTHIMU
caxapamu. B pesynapTaTe WX  OKHM3HEACSATENBHOCTH  0OpasyeTcs  KHUCIOTa,
paspymiaromniasi 3yOHyl0 5Maib, a 3aTeéM H JeHTUH, (OpMHUpYETCS KaphuO3Has
MOJIOCTb.

['opMoH genTUH  HeceT UWH(OpManMlO B MO3TOBYIO TKaHb 00
YAOBJIETBOPEHHOCTH CBHEJEHHONW TMHINEH U BHI3BIBAET B OpPraHU3ME YYBCTBO
HachbleHns. OpykTo3a MPEmsITCTBYET MOMAaJaHUI0 JICNTHHA B MO3T U CO3JaéT
HMCKYCCTBEHHOE YYBCTBO T0ji0j1a. Y JIFOAEH C PE3UCTEHTHOCTHIO K JICNITUHY MO3T HE
MOJTy4aeT HY»KHOT'O CUTHAJIA, IOATOMY UM CJI0KHEe KOHTPOJIUPOBATh CBOM amlmeTuT.
HccnenoBanus Ha KpbIcax IMOKa3ajid, YTO Y YKUBOTHBIX, KOTOPBIE YHOTPEOJSIIOT
bpyKTO3y, BBIpabaThiBacTCsa OOJbINE JIENTHHA, YeM OObYHO. B pesynbrare,
YyBCTBUTEIHHOCTh OpPTaHW3Ma K HEMY CHIIKAETCS, >KUBOTHBIE TOCTOSHHO XOTST
ecth. Korma gpykrosy youpanu u3 paimroHa Kpbic, YypOBEHbB JICTITUHA BO3BpAIAJICs
B HOPMY, alllIETUT CTAOMIIN3UPOBAJICS.

VYuénble n3 HoBo#l 3emananu moctapaluch HAWTU CBSI3b MEXAY JUIITHUM
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BECOM y MYXUHMH W MX BO3PAacTOM, OOIIEH KAJIOPHUIUHOCTHIO MHUTAHMS, CaxapoM,
ynotpebsiieHneM ankorois, Kypenuem. Camasi CuiibHas CBSI3b IPOCIIEKUBAIACH
MeX 1y HabopoM Beca U yrnoTpedlieHueM caxapa.

AMEpUKaHCKHE Y4YEHBbIE MPOBEIM H3YUWIM PE3UCTEHTHOCTh K HUHCYIHHY Y
KpbIC, JaBas KM TIMILy C BBICOKUM COJIEpKAaHUEM caxapa, B pe3yJbTaTe
CYILIIECTBEHHO CHUKAJIACh YyBCTBUTEIBHOCTb K JICITHHY U UHCYJIUHY.

WznuuiHee exeIHEBHOE YHOTpeOJIeHHEe caxapa CYIIECTBEHHO IMOBBIIIAET
pucku  (OpPMUPOBAHHUS CaxapHOTO JAuabeTa, YTO OBUI0O  MOATBEPKIACHO
MOMYJISIIUOHHBIM UCCIIEOBAaHUEM (B MCCIICOBAaHUY MPUHUMAIIN ydacTue Oomee 51
TBICSIYM YeJl.), TpoaopKaBmuMcs ¢ 1991 mo 1999 rr. beuio gokazaHo, 4To y J0EH,
KOTOPBIE PETYJSPHO YMOTPEOISIOT MOACTANIEHHBIE HAUTKA (JIMMOHAI, CIAIKAN
yail, SJHEPTeTUKH, CIaIKuil Kode) puck GopMupoBaHus auadera ObLT BEHINIE, YEM B
KOHTPOJIbHOM Tpynne B 4,8 pas3a, NEYEHOYHOM HEIOCTaTOYHOCTH — B 3,4 pasa.
Tak>ke B McclieIOBaHUU OBLIO MOKA3aHO, YTO €CIIU YEJIOBEK €KEIHEBHO BBHIMUBAET
CTakaH CJIQJIKOTO JTUMOHA/a, OH B CPEIHEM IMpPHUOABISET B TOJ, TOJHKO B CBSI3U C
3TUM (aKTOpOM OKOJI0O 6 JUIIHUX Kr. Eile oaHuM U3 HeOJaronpusTHBIX
MOCJIC/ICTBUM  €XKEAHEBHOTO M30BITOYHOTO YHOTPEOJCHHUS caxapa SIBISETCS
HEraTUBHOE BO3JICHCTBUE TIOBBIIICHHOTO COJIEpKaHHUS caxapa B KpOBH Ha
TUMOKAMII, YTO CONPOBOXKIACTCS CHIKEHHMEM KOTHUTHUBHBIX BO3MOKHOCTEH
OpraHu3Ma - yXyAIaeTcs MaMsTh, pa3BUBACTCS SMOIIMOHAIIbHAS TYTIOCTb.

JUist  pemieHuss TJIOOQJIBHOM — 33a7aud 1O  COKPAIICHHIO  KOJMYECTBA
NoTpeOIsIEMOro caxapa HeoOXoAuMa peanu3alus KOMIUIEKCa Mep MO MOBBILIEHUIO
OCBEJIOMJIEHHOCTH JIETEM M UX POAMUTENIEH O BIMAHHUM caxapa Ha 30pOBbE, B T.4. O
OBICTPBIX M OTCPOYEHHBIX »HpPeKTax; MNepecMoTp TEXHOJOTUUYECKUX KapT U
COKpAILIEHHE B TEXHOJIOTMH MPUTOTOBJIEHUS 010 caxapa, MOCTENEHHOE UCKITIOUEHNE
W3 paldoHa TUTAaHUS IIKOJIHPHUKOB KOHIWTEPCKUX H3JICIUN W 3aMeIIeHUE HX
bpykTamMu W HOTypTamu, TMOMYJSApU3AIUs  HCIOJB30BaHUS  HEKAJOPUHHBIX
CaxapO3aMEHUTENEH.

OCHOBHBIMM HMCTOYHHUKAMH JKHPA, HACBHIIMICHHBIX JKHUPHBIX KHUCJIOT U
TPAaHCU30MEPOB JKUPHBIX KHUCJIOT SIBIAIOTCS TPOIYKTHI, TPOU3BEICHHBIE C
UCIIOJIb30BAHUEM MSICHOTO H  MOJIOYHOTO CBIPbS, KOHIUTEPCKUE W3CINIHA,
HEKOTOPbIE BUJIbI MACIOXUPOBOMN TIPOYKIIUU U COYCHI.

MsicHbIE TIPOAYKTHI, TaKW€ KakK KOJOachl, COCHUCKH M CapJAeNIbKH, MSICHbBIC
JENKATeChl, TOTOBBIC KyJWHApHBbIC wW3ACHus, MMoaypadbpukaTel W KOHCEPBHI,
MO3UIIMOHUPYIOTCSI KAK UICTOUYHMK MOJHOIIEHHOTO O€JiKa C BHICOKOW YCBOSIEMOCTBIO U
OMOJIOTHYECKON IIEHHOCTBIO, B TOXXE BpEeMs OHH SBISIOTCS OCHOBHBIMHU
uctouHukamu okupa. CopepkaHue Oenka B BapeHbIX Koy0acax, COCUCKAX U
capaenbkax kosebsercs oT 8% a0 13%, Torna kak xxupa ot 15% no 38%, npu sTom
COOTHOIIIeHHE Oenok/kup coctasiuseT ot 1:1,15 go 1:4,75. B rpynne noayKkon4eHbIX,
BapEHO-KOMYEHBIX U CHIPOKOITYEHBIX KOJ0AC U JEIMKATECHBIX MSICHBIX MPOAYKTOB
COOTHOIIICHHE OCJIOK/SKUp dYalle BO3pacTaeT B CTOPOHY NIpeoOIaaHusi Kupa.
Conepxkanue >kMpa B MSCOPACTUTEIBHBIX KOHCEpPBAX, BBIMTYCKAEMBIX TIO
HaIlMOHAJIBHOMY CTaHJapTy, kojebaercs ot 8% mo 35,0% u 3aBUCHT OT BHAA U
COOTHOIIIEHWA WCIIONIB30BAHHOTO ChIphA. I[Ipu 3TOoM Ta K€ TPOAYKIUsA, HO
MpPOU3BOAMMAS TI0 TEXHUYECKUM YCJIOBHUSIM MPEANPUSITHI, MOMXKET COIepKaTh
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3HAUUTETHLHO OOJIbIlIee KOJMYECTBO JKHpa. B KOHOUTEPCKUX H3ACIUSX B
3aBUCUMOCTH OT COCTaBa KOMIIOHEHTOB cojepkaHue xupa npocturaer 30%. B
rOTOBBIX COycax M MailioHe3aX CoJiep)KaHhe >KUpa MOXKeT jgocturatb 65%.
CopeprkaHre HACBIIIEHHBIX JKUPHBIX KUCIOT B MSICHBIX MPOAYKTaxX Kojebyercs OT
3,3% no 11,6% B 3aBUCUMOCTH OT COAEPKAHUS KUPA U BUAA UCIIOIB3YEMOTO ChIPBS,
OpyU STOM Y CYIIECTBEHHOM [OJIM acCCOPTUMEHTa KOJOACHBIX U3JIETUN OHO
COCTaBIISIET B CpelHEM 5-6%. B mMoii0uHO#N nmpoxykuuu mpu ypoBHE xupa 10 10%
TaKke COACPKUTCS 5-6% HACBIIIEHHBIX KUPHBIX KUCIOT.

N30bITOUHOE MOTpPEOICHUE KUPHOW MHUIM TakKe BO MHOTOM OIPENEIseT
pucku (GopMUpOBaHUS TOBBIMICHHONW MAacChl TeJa, 3a00JICBAaHWM CHCTEMBI
KpOBOOOpaIieHus: (aTepocKiepo3a), HApYIICHUIO XUPOBOTO OOMeHa, (QyHKIUU
MICYECHHU.

OTnenpHO ClieyeT OCTAaHOBUTHCS Ha TPAHCU30MEPAX KUPHBIX KHUCJIOT
o0pa3yloluXxcsi MpPU TUAPOTEHE3alMH SKUIKUX PACTUTENbHbIX Maced. VMeHHo
TPAHCHU30MEPHI, OKA3bIBAIOT CYIIECTBEHHOE BIMSHUE HA PUCKU Pa3BUTHS CEPACUHO-
COCYIUCTBIX 3aboneBanui. [loaTOMy UX conmepkaHUE B MACIIOXHPOBOM MPOIYKIIUU
SBJIIETCS TTOKa3aTesieM 0€30MacHOCTH U CTPOTo perjiaMeHTupyetcsi. B coorBeTcTBUM
c aeiictByrommumu tpedboBanusimu TP TC 024/2011 «Texuuyeckuii periiaMeHT Ha
MacJIOKUPOBYIO TMPOAYKIHIO» COJIEPKAHUE TPAHCU3OMEPOB JKHPHBIX KHUCJIOT B
MacCJI0KUPOBOM MPOAYKIIMH HE TOJDKHO MpeBbIaTh 2%.

CozparenemM MeTolla TUAPOTCHU3AMHU (IIPUCOETUHEHUS] BOJOPO/Ia K JIBOMHOM
CBsI3U) cuuTaroT (¢paniysckoro xumuka llons Cabatee. B urone 1897 roma on
cAenal OTKpPBITHE, 3aJI0KUBIIEE OCHOBBI MpPEBpAICHUs PACTUTEIIBHOTO Macja B
TBepAyr cyoctanmuioo, B 1912 romy moayuwmn 3a 3To HoOeneBckyro MNpemMuio.
Cabatbe O0OHaApY>KWJ, YTO MEJKHE YaCTUIIbl HHUKENIS CIyXaT XOPOIIUM
KaTaJIM3aTOPOM PEAKIUM Tra3000pa3HOro BOAOPOAA C DITHICHOM, MPOCTEUIINM
YIJIEBOJOPOJOM C JBOWHOM CBsi3bt0. HO BCKOpE BBISICHWIOCH, YTO TAaKUM XK€
CIIOCOOOM MOYKHO TMPUCOEAMHATH BOJOPOJ M K JAPYTMM BEHIECTBaM C JABOWHOMU
cBsa3bt0. B 1901 rony Hemeukuit xumuk Bunbsrensm HopmaHn npuMEHHUIT 3TOT METO]T
JUTsl TIepepabOTKH KUJKUX PACTUTETBHBIX Maced B TBepJble Kuphl, a B 1902 romy
MOJIy4HJI Ha Hero mateHT. [Iporecc ruaporeHusanuu (TUIAPUPOBAHNUE) TTPOUCXOIUT
IIpU MPOMYCKaHUHM BOAOPOJAA MOJ JIaBJICHUEM YEPEe3 Macio, HarpeToe 0 BBICOKOU
temmnepatypbl (okosio 200 rpamycoB Ilenbcus). Ilpu 3TOM 4YacTh HEHACHIIICHHBIX
YKUPHBIX KUCIIOT MPEBPAIIAeTCs B HACKIIIICHHBIE.

N3HayanbHO TUIPOTEHU3UPOBAHHOE MACJIO HE CUUTAJIOCh BPEIHBIM U JAXKe
PEKOMEHOBAJIOCh KakK 3/I0poBasi ajbTepHATHBA >XUBOTHOMY XHpy. Hukoro He
CMyTUJI TOT (aKT, YTO TPU YACTUYHONH THUIAPOTCHU3ALUU  HU3MEHSETCS
MPOCTPAHCTBEHHAS CTPYKTypa MOJICKYJI: 3HA4YUTEIbHAs 4YacTh HEHACHIIEHHBIX
KUPHBIX KucaoT (o 60%) nmepexomuT u3 uuc-popmbl B TpaHc-popMy. C TOUKH
3pEeHHs] TPOU3BOJUTENIC MaprapMHOB HAKOIUJIEHUE TPAHC-U30MEPOB BIHUSJIO Ha
CBOMCTBAa JKHpa TOJBKO IMOJOKUTEIBHO, MOCKOJbKY HPUBOAWIO K TIOBBIIICHUIO
TEMIEPATyphl IUIABJICHUS U TBEPJIOCTU. | MIPOTE€HU3UPOBAHHBIE Maciia U MaprapyuHbl
HAa MX OCHOBE OBUIM JICIIEBJIE CIWBOYHOTO Macja, JOJbINE XpaHWIUCh (maxe 0e3
OXJIQXJEHUSA) W TO3BOJISUIM MHOTOPA30BOE HCIIOJIb30BaHUE MpHU Xapke. MIMEHHO
TUAPOTCHU3UPOBAHHBIN JKUP CTaJl OCHOBOU MHAYCTpHH "dacT-hya" u ABUTaTeeM ee
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OypHoro pa3sutus. B 1993 rony B xxypnasie "JlaHuer" BbIlUIa CTaThsl, aBTOP KOTOPOU
Yonrep Buiner yrBepxkaan, 4YTo MOTpeOJEHUE TPaHC-)KUPOB MPHUBOAUT K
MOBBIIICHUIO PUCKA CEPACHYHO-COCYIUCTHIX 3a0osieBaHuil. [IpuymHa, MO MHEHUIO
aBTOpa, COCTOsUIa B TOM, UYTO TPAHC-)KUPHI BBHI3bIBAIOT M3MEHEHHUE COOTHOIIEHUS
JUTIONPOTENHOB BHICOKOM M HU3KOM MJIOTHOCTH B CTOPOHY YBEIUYEHUS MEPBHIX. ITO
B CBOIO ouepeb sBIsAETCs (HaKTOpoM, MpeapacioiaraimuM kK arepockieposy. Ceou
npeanosjoxkenus Busuier moarBepaun (akTamu, MOJCUYUTAB MOTpeOJIECHUE TpaHC-
KUPOB B pallMOHE &85 ThICSY 30POBBIX KEHIIWH, a 3aTEM B TEUYEHHE BOCHMH JIET
pPETUCTPUPOBAI CPEeaUM HHUX 3a00JEBaEMOCTb U CMEPTHOCTh OT CEpPJCYHBIX
3aboneBanuii. KomnuectBo nH(MAPKTOB, CIydyaeB BHE3AMHON CMEPTU OT CEPACUHOTO
IPUCTYIIA U BBIPAXKEHHOCTh aTEPOCKIIEPO3a OKA3AIUCh CYIIECTBEHHO OOJIbLIE CpEIn
T€X, KTO BCE 3TU BOCEMb JIET €J1 MHOTO MaprapuHoB. TakuM o0pa3om, UCCIET0BAHUS
MoKa3ajal, 4YTO TPAHC-)KUPBI BeAyT ce0s WHAue, 4YeM IUC-)KUPBI, HE TOJBKO Ha
CKOBOpPOJIKE, HO U B opranuszme. Hampumep, okazaBimch B coctaBe GHocoIUuI0B
KJIETOUYHBIX MEMOpPaH, OHU BJIUSIOT HAa pab0Ty OCIKOBBIX MOJIEKYJI, POHU3BIBAIOIINX
MeMOpaHbl, TaK Ha3bIBAEMBIX TPAHCMEMOPAHHBIX OEJIKOB. A 3TO B CBOIO OYE€peb
HapyllaeT Iepefadyy CUTHaJIOB, HalpuMep, MNpH B3aUMOAECHCTBHM TOPMOHOB C
pelenTopaMm, TOCKOJBKY PEIenTopbl Kak pa3 SBISIIOTCS TpaHCMEMOpaHHBIMU
oenkamu. CTpagaeT TpaHCIOPT BELIECTB, Belb OEIKOBBIE KaHANBI IS TEpeHoca
MOJIEKYJI 4epe3 MeMOpaHy TakKe OTHOCATCS K TpaHCcMeMOpaHHBIM OenkaMm. Tak Kak
(dbochonmunubl ABIAIOTCS €UIE U CHIPHEM ISl CAHTE3a MOJIEKYJ UMMYHHOU CUCTEMBI,
HaJM4ue B HUX >KUPHBIX KUCJIOT B TpaHC-KOH(GOpPMAIMW MPUBOJUT K HAPYIICHUIO
OMOXMMHUHU BOCTIAJIIUTEIBHBIX MpOUEcCOB. [IOMUMO MOBBINIEHHUS PUCKA Pa3BUTHUSA
aTepOCKJIepO3a U COMYTCTBYIONIMX 3a00JIEBAHUI CEpAlia U COCYJI0B, TPAHC- U30MEPHI
IPUBOAST K CHUKEHUIO YYBCTBUTEIBHOCTU KJIETOK IOHKEITyJIOYHOM KENe3bl K
WHCYJIMHY — pas3BuUBaercs auader 2-ro TUMa, XPOHUYECKUX BOCHAIUTEIbHBIC
npoueccsl, oxxupenue. Takum o0pa3zom, €ciii BMECTO HOPMaJbHOTO CTPOUTEIHLHOTO
MaTepuaia Mbl TIpe/jiaraéM OpraHu3My OpaKOBaHHBIE TPAHC-U30MEPHI, 00pa3yoTCs
nedeKTHbIC OMOJIOTHYECKHE CTPYKTYPbI, KOTOPhIE HAUWHAIOT J1aBaTh COOM.

Jlnst yMeHbIlleHus] MOTPEeOJICHUsST TPAHC-)KHUPOB HEOOXOAMMO HCKIIOYUTH M3
palMoHa THMTaHUS MaprapyuHbl, NPOCMATPUBATh OSTUKETKM Ha MpUOOpeTaeMble
MPOAYKTHI HAa MPEJIMET COJIEPKAHUS B HUX TPAHC-U30MEPOB KUPHBIX KUCIIOT.

Takum oOpa3zom, MEpONpUATUS TIO CHIDKCHHIO COJCpPXKAHUS B MHUIIEBOU
MPOAYKIIUM KPUTHYECKU 3HAYUMBIX HYTPUEHTOB PEATU3YIOTCS MO TPEM OCHOBHBIM
HanpaBieHusM: 1) paboTa ¢ HaceJIeHHEM I10 BOIpOCaM 3JI0pPOBOTO IUTAHHS, 2)
MH(POPMHUPOBAHUE HACEJICHUS O COJEPKAaHUU KPUTUUYECKH 3HAUMMBIX HYTPUEHTOB B
NUINEBOW MPOAYKIWHU;, 3) COKpalleHUEe KOJMYECTBA MPOAYKTOB, HCTOYHHKOB
KPUTHUYECKH 3HAYMMBIX HYTPUEHTOB B MEHIO OPTraHU30BaHHBIX KOJJICKTUBOB.
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MIPOMEKYTOUYHOE TECTUPOBAHUE

) Kputnuecku 3HaunMbIe
HYTPUEHTHI B Pa3JIMUHBIX IPYIIIAax
IPOJYKTOB, MPOMEKYTOYHOE
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IIpunoxenue 1.

Harasigable MaTepuasibl (PUCYHKH M TA0JIHIBI)
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PucyHok.-1. UncjieHHOCTH 00y4aIuuxcsi B 001eo0pa3oBaTe/ibHbIX
opranu3anusx no P® B nunamuxe 3a 2012-2019 rr.

Tadanuna 1. - YucaeHHOCTH 00y4aromuxcs B 001e00pa3oBaTe/IbHbIX
opraHm3zanusax B fMHamuke mo P® u ®enepansubiMm Oxpyram PO

TeppuTopuA 2012 2013 2014 2015 2016 2017 2018 2019

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

Ta6auna 2. - Yucsennocts o0yyaromuxcs 1-4-x kiaccon
0011e00pa3oBaTe/IbHBIX OPraHu3anid B 1nHamuke o P@® u @enepajibHbIM

Oxpyram P®

NPOrH032 npordHo3 nporHo3

Tepparopws | 2012 | 2013 [ 2014 | 2015 [ 2016 | 2017 | 208 [ 2019 | 2020 | 2021 | 2022
PO | 5577426] 5696272 | 5997953 6223481 | 6467869 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | 7888377

uo0 [ 1287180] 1334226 1382438[ 1428609 | 1489378 [ 1551005 | 1605061 | 1677221 1718547 [ 1773915 [ 1829283

300 492896 | 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557
0®0 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875415 | 914565 | 953718
CK®O 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
no0 [ 1150698]1137948] 1198825 [ 1243545 | 1300775 [ 1343295 | 1390252 | 1433032 [ 1474537 [ 1518924 1563311

yo0 | 516583 | 522828 | 540221 | 562992 | 589389 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276

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

N60 | 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 391335 | 406689




96

50,0

15,0 1 S e e e O
40,0

350

30,0 +— =Cmmm\/1 BEC LUKOM OT YUCH —
25 0 4— ==Cun 1 BeC 1-4 kn PO _
EDjD w=Cw= [1[TOTHOCTb HaceneHuns PO

15.0

50

0.0 ; . .

2012 2013 2014 2015 2016 2017 2018 2019
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PucyHnoxk - 3. 3a00/1eBaeMOCTh caXapHbIM 1UA0€TOM JeTeil U MOJPOCTKOB
(o0mas) mo P® B nrunamuke 3a 2012-2019 rr. (na 100 ToIc. HAC.)
Cesepo-Sanagtiiii 00 [1/08] | Ypanscinit 0[] 2 9 MopgpocTky
Ypanbckuit 0O CeBepo-3anagHsii $0 :II 4.1

Aetun JlanbHeBocTOMHLI $0 1| 4,6

Mpueomxckmit ©O _'_I 56
Cepepo-Kaskazckmil ©0 _rl 6,0

: LenTpansHeii @0 6,0
1111 1

OHeIiE DO 9.9
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00 50 100 150
Pucynok. — 4. CpegnemMHorosieTHuii npupoct (yObljib) YPOBHSA 3200/1€BaeMOCTH
JAeTell M MOAPOCTKOB CAXaPHBIM AUA0eTOM
3a 2012-2018 rr. (8%)

e el

KwHeld @O

[ansHesocTodHbIA QO
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Cesepo-Kaskasckuit ®0
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Tadauna 3. - /lunamuka 3ado1eBaeMocTH caxapHbiM auaderom (Ha 100 Thic.)

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

enTpatsast @O 115,8 (128,31 136,9 [ 138,9 | 1473 133 4 1.16 2
Ceepo-3amammtt @O | 138.2 | 148.9 | 166.1 | 1684 | 174.1 | 159.1 1,19 1
[OmaEti DO 96 |117.3]1204 127311283 | 1179 0.74 3
Cesepo-Kaexkasckmit @O 45,1 1 529 | 60,5 | 62.4 | 65,1 57,2 0,49 8
Tpreormicki GO 946 |103,9] 1135|1162 1232 | 1103 1,93 5
Vpatsckuit @O 117,7( 114 | 125,4 [ 133,7 | 142.1 126.6 1.15 3
Cubupckmii ®O 83,5 90 |101,5(106,2| 1173 99,7 0,79 6
JansseBocTodHELH O 804 [ 935 98,9 | 96,8 | 97.3 93,4 0,94 7
[Tpomoimkenue TabIuIb! 3.

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

Henrpansusii PO 2839 | 309 | 328 | 341 [352.4| 3228 1.12 3
Cesepo-3amamsei PO | 3721 | 385 [401.7| 408 [432.6| 3999 138 1
FOwmn1iE PO 2162 | 271 |282.6| 320 [301.9| 2783 0.96 5
Cesepo-Kasrascxmit @O | 1191 | 140 |145.9| 150 | 147.8| 1404 0.49 8
IprBomxekni O 256.1 [ 259 |289.3| 291 (313.2| 2818 098 4
Vpamckaii PO 3285 | 298 |334.4| 350 [366.2| 3354 1.16 2
Cutupekmi PO 2256 247 |280,1| 298 (3092 271.9 0.94 6
JasresocToHbIH PO 216 | 229 |246.6| 268 2554 243.0 0.84 7
4000

3500
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2012 2013 2014 2015 2016 2017 2018
PucyHok - 5. 3a00;1eBaeMOCTh O:KMPEHHEM Y 1eTeill M MOAPOCTKOB (00111as1) 1O
P® B tunamuke 3a 2012-2019 rr. (ma 100 TbIC. HaC.)
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PucyHnok. — 6. CpeiHeMHOT0/1eTHHIT TPUPOCT (YOBLJIb) YPOBHSI 3200/1€Ba€MOCTH
AeTe U MOAPOCTKOB 0KMPEHHEM
3a 2012-2018 rr. (8%)

Ta6nauna 4. - /lunaMmuka pacnipocTPaHEHHOCTH O:KUPEHUs1 Y JieTel M 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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