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[Tpunoxenue 2

YTBEPX/IEHA
npuka3zoM PocriorpedbHaazopa
oT Ne

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

I. O0mme mos10xeHUs

OOyuaroniass TPOCBETUTENbCKAsE TporpaMma JUisl IIKOJbHUKOB «OCHOBBI
30pDOBOTO THWTaHMs» MpelHa3HaueHa s oOywarommxcst (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 Pocrotpednanzopa ot 25.01.2019 Ne 29, nns peuienus
3a1a4 o (bopMHUPOBaHUIO cpenpl, CIIOCOOCTBYIOIIEH MOBBILICHUIO
UH()OPMUPOBAHHOCTH TPaXKJaH 00 OCHOBHBIX MPUHIIUIIAX 3/IOPOBOTO MUTAHUS.

B mporpamme mpezacrtaBieHa uHdopMmanus 00 OCHOBaxX 30POBOTO MUTAHUS,
3HQYMMOCTH BUTAMHUHOB M MUKPODJIEMEHTOB JIs 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 SBIAECTCA OJHUM M3 0a30BbIX YCIOBUN 370pOBbs JAETEH,
dbopMupyeT 370pOBbIE CTEPEOTHIBI MHUTAHUA, 3I0POBOE IMHIIEBOE MOBEICHUE
MOJIPacTAaIOIIEro MOKOJICHUS Ha MepCIeKTUBY. B HacTosIee BpeMs y 3HAUUTEIBHOTO
qyclia IeTell yKe K IKOJILHOMY BO3pacTy (pOPMHUPYIOTCS MAaTOJIOTMUECKHUE MUILEBbIE
IPUBBIYKYU - U30BITOYHBIN IO KAIOPUHHOCTH YKUH, YpE3MEPHOE MOTPEOICHUE CONH U
caxapa, JIETKUX YTJIE€BOJAOB (IIPEANOYTEHUE MPOAYKUUU C BBICOKMM COJIEpP:KaHUEM
caxapa (KOHIUTEPCKHUE W3MENHs, CIaJKUE BBIIEYKA W HAMHUTKH), XUpa U COJHU
(kombacHble M3JENHUs W COCUCKH, (acT-Pya), OTMeHaroTcs 3HA4YMUTENbHBIE TI0
NPOAODKUTEIFHOCTH  TIEPEPBIBBI  MEXKIYy  OCHOBHBIMH  TNIpHUEMaM{d  IHUIIIH,
MHO>KECTBEHHBIC  HEYIMOPSAJOUYCHHBIE  TEPEKyChl. JTO  TIOBBIINIAET  PHUCKU
(opMHUPOBaHUS NATOJIOTUH KEITYAOYHO-KUILIEYHOTO TPAKTa, S3HIOKPUHHON CHCTEMBI,
YBEJIIMYMBAET PUCK pPa3BUTUS CEPIEYHO-COCYAMCTBIX 3a00JIeBaHUM, H30BITOUHOU
Maccel Tenma, caxapHoro gauabeta. IloaTBepkaeHwem MpoOJIEMBI  CIIyKatr
perucTpupyemMble IMoKa3aTreau 3a00JIeBaéMOCTH JETe U TMOAPOCTKOB CaxapHBIM
nuabeTom u oxxupeHuem (puc.l).
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Puc.l. lunamuka o0meii 3a00,1eBaeMOCTH JieTel 1 MOJAPOCTKOB
3a 2014-2018 rr. (Ha 100 TBIC. HAC.)

Bropoii acnekt mnpoOieMbl - HEAONOIYYEHUE NETbMU Ha 3Tale pocTa M
pa3BUTH HEOOXOIUMOI'O KOJIMYECTBA OCHOBHBIX MUTATEIbHBIX BEIIECTB, MUHEPAJIOB,
BUTAMUHOB, YTO TaK)XE€ MOXET MOCIYKUTh MPUYMHON (HOPMUPOBAHUS HAPYLICHUM
3I0POBBSA JIETEH, B MEPBYIO OUYEPE/Ib ITO - 3a00I€BaHUsl, 00YCIOBIECHHBIE Je(PUITUTOM
OMOJIOTMYECKH LEHHBIX BEUIECTB B pAlMOHE €KEIHEBHOIO NUTaHUS peOeHKa,
CHIDKEHUE YMCTBEHHOU M (pU3MUecKol paboTOCIIOCOOHOCTU J€TeH, KOTHUTUBHBIX U
(GyHKIIMOHATBHBIX BO3MOXXHOCTEH PacTyIero Opranu3ma.

B 2019 roxy denepanbubiM 3akoroM ot 01.03.2020 N 47-®3' Gbi10 BBEmCHO
HOHSTHE 30POBOTO MUTAHMS, NpeaycMaTpuBaroliee 00sA3aTeIbHOCTh pealn3aluu
psja TPUHLMUIIOB, B TOM uucie: 1) HCHOib30BaHME B MEHIO OO/, peuenTyphbl
KOTOPBIX, NPEIyCMAaTPUBAIOT COXPAHHOCTh HCXOJHOM OMOJOrMYecKOd IEHHOCTH
MUIIEBBIX MPOAYKTOB, THUIIEBBIX MPOAYKTOB CO CHUKEHHBIM COJIEPKAHUEM
HACBIILIEHHBIX UPOB, MPOCTHIX CaxapoB, MOBAapPEHHOW COJIM, a TAKXKe MUIIEBBIX
MPOJIYKTOB, OOOTalIeHHbIX BUTAMUHAMU, MUIIEBHIMU BOJOKHAMU M OHOJOTUYECKU
aKTUBHBIMM  JO0OaBKaMu; 2)  COOTBETCTBHME  JHEPreTUYECKON  LIEHHOCTHU
HEpro3arpaTaM, XMMHUYECKOTO cOCTaBa OJIOJ - (PU3HOJIOTUYECKUM MOTPEOHOCTAM
opraHv3Ma B Makpo- 1 MUKPOHYTpPUEHTaX; 3) pasHOoOOpa3ue MEHIO; 4) ONTUMAJIbHBIM
pPEXUM MUTAHUS; 5) COOMIOAEHUE CAHUTAPHO-3IHUIEMUOJIOTHYECKUX TPeOOBaHMUI Ha
BCEX DJTamax OOpalleHHs MHIIEBBIX MPOAYKTOB (TOTOBBIX OJt0N); 6) HCKIIOUCHUE
UCITIOJIb30BaHUs (HabCU(PUIIMPOBAHHBIX MMUIIEBHIX MPOTYKTOB.

B Crparerun mnoBblllIeHUs KadyecTBa MHILNEBON Npoaykuuu B Poccuiickoit
®epnepanuu 10 2030 roga, BBEACHO OMNPEIEICHUE KAYeCTBAa MUIIEBBIX MPOIYKTOB,
OTIpeeNsieMOe KaK COBOKYIHOCTh MOTPEOUTENBCKUX CBOMCTB ((hHU3HMKO-XUMHUYECKHE,
MUKpPOOMOJIOTUYECKHE M OPraHOJIENTUYECKUE), HHEPreTHUECKYyl0 M MHUIIEBYIO
LEHHOCTh, CIOCOOHOCTh YIOBJIETBOPATH NOTPEOHOCTH 4YEJIOBEKa B MHILE MPU
OOBIYHBIX YCIIOBUSIX HMCIOJB30BAHUS B LEISIX OOECIEUEHUs COXPAHEHUS 30POBBS

. ®enepanpubiii 3ak0H ot 01.03.2020 N 47-®3 "O BHeceHun n3MeHeHUi B DenepanbHblii 3aKk0H "O
KauecTBe M OE€30IMMaCHOCTH MHIIEBBIX MPOoAyKTOB" u crarbto 37 DenepanmbHoro 3akona "OO
oOpaszoBanuu B Poccuiickoit @enepanuu”



43

YeJioBeKa.

Bormpocsl opranuzainuu 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 canuTapHO-TIpOCBETUTENHCKON TMporpamMMme MpeacTaBieHa 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 O00y4YalOMIMXCA 3HAHMI 00eCreunBalOIMX UM OCO3HAHHYIO
HOTPEOHOCTh B 3J0POBOM MHMTAHWU KaK OCHOBHOM JJIEMEHTE 3/I0pOBOTO 00paza
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 HYTPUEHTOB B TPO(HIAKTHKE HAPYIICHWA 3M0POBbS, OOYCIOBIICHHBIX
MUIIEBBIM (PAKTOPOM.

3. ®opmupoBaHuEe y JeTell HEOOXOAMMBIX HABHIKOB O0ECIICUMBAIOIIUNX WM
OCO3HAaHHYIO MOTPEOHOCTH B 3JI0POBOM MUTAHUHM 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,
POJIUTEITHCKUX COOpaHUi, MHBIX OPTaHU3AIMOHHBIX MEPOTIPUSITHA.

2.5.1. Pazpabomka npozpammeol.

[Iporpamma COCTOHT u3 Y4eThIpeX TEMaTHIECKHIX pa3/enos,
peIyCMAaTPUBAIONINX OCBOEHHE OOYYAIOIIMMHUCS 3HAHUK O PONMM M 3HAYUMOCTH
nuIeBoro (akropa B COXpPaHCHHMM W YKPEIJICHUH 30POBbS  HACEICHUS,
npodunakTuke OoJie3HEeH NUBUIM3AIKK; (OpMUpPOBaHHE O0a30BBIX 3HAHUK 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 3JJ0POBOM MUTAHUH KaK OCHOBHOM 3JIeMEHTE 00pa3a KU3HH.

2.5.2. Bueopenue npozpammol

Brenpenue mnporpaMmbl OCYIIECTBISETCS Ha 0aze 001eo0pa3oBaTEIbHBIX
OpraHu3aIuHu.
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2.5.3. Peanuzayus npozpammot.

OcHoBHbIE (HOPMBI pean3aliy MPOrpaMMBbl - TEMATHUYECKUE KIIACCHBIE YaCHI,
poaUTENbCKUEe CcOOpaHus, HWHBIC OPTaHU3AIMOHHBIE MEPOINPUSATHUS, MPOBOJAUMbIC
COBMECTHO C 00YYaIOIUMHUCS U POJAUTEIISIMHU.

2.6. IThanupyemuie pe3ynvmamol 0C60EHUA NPOZPAMMDBL.

[Iporpamma mpegycMaTpuBaeT KOMIUIEKCHOE  PAacCMOTPEHHE  BOIPOCOB
3I0pOBOTO  TUTAHUS, O3HAKOMJIEHHE C MPUHIMIAMU 3J0pOBOTO  MHUTAHMUS,
3HAYMMOCTBIO 37J0POBOTO NMUTAHUS B MPOPUIAKTAKE HAPYIICHUH POCTa M Pa3BUTHSA,
pucka (popmupoBaHus 3a00JICBaAHHM.

B pesynpraTe ocCBOCHHMS oOOydYaromied (IPOCBETUTEIILCKOW) IMPOTrpaMMbl Y
OOyJaroIMXcs JTODKHBI OBITh C(HOPMHPOBAHBI HEOOXOAMMBIC HABBIKU W YMCHWSI,
o0ecrnieunBarONIMe JETIM OCO3HAHHYIO MOTPEOHOCTh B 3J0POBOM MHUTAHUU, Kak
OCHOBHOM 3JIEMEHTE 3/I0pOBOr0 00pa3a KU3HH, COCTaBJIEHUS PAUUOHAIBHOIO
pexuMa JHS U pallioHa 3/J0POBOTO MUTAHUS.

II1. Copep:xarebHbIil pa3aen

3.1. Oowee codeprcanue npozpammol.

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

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

2) (¢u3noNOoTUs THUINEBAPEHUS W 3HAYMMOCTH PEKHMa IUTAHUS, OCHOBHBIX
KOMITOHEHTOB THINA W KPUTUYCCKH 3HAYMMBIX HYTPHEHTOB B TPO(PIIAKTHKE
HapyIIEHUH 3I0POBbsI, 00YCIOBICHHBIX MUIICBBIM (PaKTOPOM;

3) dbopmupoBaHue y aeTeid HEOOXOIUMBIX HABBIKOB OOECIEUMBAIONIMX UM
OCO3HAHHYIO MOTPEOHOCTh B 3[I0POBOM MUTAHUM KaK OCHOBHOM 3JIEMEHTE oOpa3za
KU3HH.

OcHoBHas oOydaromiasi 4acTh MPOrPaMMbl MOKET pPEaM30BBIBATHCS KaK B
O4YHOHN (opMe, TaKk B AUCTAHIIMOHHOW ¢dopme o0yueHus. IIpakTuyeckue 3aHsTHS,
HampaBJICHHbIC HA YCBOCHHE MOJYYCHHBIX CAMOCTOSTEIbHO (WM B KOJIJICKTHBE)
HOBBIX 3HAHWUM MPOBOJATCS B (POpME KJIACCHBIX YACOB, POIUTEIHCKUX COOpaHHM U
WHBIX OPTaHU3AIIMOHHBIX MEPOITPUSTUH.

B pesynbrate ocBoeHus oOyduaromieil (IPOCBETUTENBCKOH) MPOTPaMMBbI Y
OOyYaroIMXCcsl JTOJDKHBI C(HOPMHPOBATHCS HABBIKM TIOCTPOCHHUS M OIICHKH paIMoHa
3JI0POBOTO MUTAHMUS.

3.2. Dmanwt peanuzayuu nPozpammol.

OOyuaromiasi  (MMPOCBETUTENbCKAs) MPOrpaMMa pPeajM3yeTcsl B TCUCHUC
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. OpranuzaumoHHbIN pa3jae
4.1. Obwue pamku opzanuzayuu odyuarouiezo npoyecca.
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[Iporpamma paccuutana Ha 15 ydeOHBIX YacOB U MPEANOJATacT Pa3IuYHbIC
BUJIBI JIEATEIBHOCTH Yy4YallUXcsl (MPOCIYIIMBAHUE JIEKIUH, CaMOCTOATEIbHYIO 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 oOecnedeHre NpOrpaMMmbl MOJAPAa3yMEBAET HAIM4YME B
y4eOHOM  ay[IUTOPUM  MPE3CHTALMOHHOW  TEXHUKHA  (IIPOEKTOp,  DKpaH,
KOMIBIOTEP/HOYTOYK), @ TAK)KE BO3ZMOXKHOCTHU MOJKIIOUEHUS K ceTH VHTepHeT.

4.2. Cooepotcanue yuedoHozo Kypca.
4.2.1. Tema Ne 1 «Poab 4 3HAYUMMOCTDH NMUIEBOT0 GAKTOPa 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 MOTPEOHOCTh OPTraHU3Ma B OCHOBHBIX B MUILEBBIX
BEIIECTBaX, BUTAMUHAX U MHUKPOIJIEMEHTaX ?
2. Kakwue BbI 3HaeTe 00JI€3HN IUBUIIN3AIINH, TIOYEMY WX TaK Ha3bIBAIOT, B YEM UX
IPUYMHA, 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 sBIsIeTCS BaXKHEWIIUM IMPOLIECCOM B KH3HU YeJIOBEKa, 00eCTIeYnBaeT
KI3Hb, 4 BMECTE C Hell ¥ (DYHKIMOHMPOBAHHE BCEX CHCTEM IOMEOCTa3a’, BKIIOHUAs
rapMOHUYHOE pa3BUTHE, (POPMUPOBAHHE MHTEIJIEKTA, PEATU3ALMI0 BCEX >KU3HEHHO
HE0OX0AUMbIX QYHKUUN yenoBeka. [103ToMy MBICITB O TOM, YTO YEJIOBEK €CTh TO, YTO
OH €CT, JIEUCTBUTENIbHO CHpaBeMsiuBa. Tak, CO 3J0pOBOM MUIIEH YETOBEK MOXET
oOecrieyuTh cebe TapMOHUYHBIM POCT W PAa3BUTHE OpPraHU3Ma, C HE3OPOBOM —
HapyILIEHUs pa3BUTHs U OOJIE3HHU.

[ToaToMy M3 MOKOJEHHS B MOKOJIEHHE YEJIOBEK YJENAeT 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, HAMPABICHHBIX HA MOJAECpPKAHWE IUHAMUYECKOIO
PaBHOBECHs BHYTPEHHUX IIPOLIECCOB.
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MOJYJIUPYIOT  ONTUMaIbHbIE  (U3MOJOTMYECKHE pEakIud Ha  BO3JACHCTBUE
OHAOTEHHBIX M SK30T€HHBIX (PAKTOPOB, CIOCOOCTBYIOT MOJJEPKAHUIO 3]I0POBbS,
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 crenuduuHa. Mex1y KOMIOHEHTaMH MHIMU CYIIECTBYET
CIIOKHASI CHCTEMA CHHEPTHYHBIX M aHTATOHHCTUYECKHX B3aHMOOTHOIICHHIA.

B mnpoiiecce 3BodONMM Yy JKUBBIX OpPraHU3MOB CGHOPMUPOBAIUCH BHaYae
nepBUYHbIE 0a30BbIE, @ 3aTeM 0O0JIee CII0KHbIE BTOPUUHBIE MEXaHU3MBbI MOIEPKAHUS
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 KOJIM4eCTBEHHOE
COJIEp)KaHME W  COOTHOIICHHE TOCTYNAKIIMUX C  OPOAYKTaMU  IUTaAHUS
(YHKIIMOHAIBHBIX HHIPEAUCHTOB®, PETYTHPYIOTCS MPOLECCH, MPOMCXOISIINE B
opraHax M TKaHsX.

BrisiBieHHe 01aronpHsTHBIX B3aMMOOTHOIIEHUM MEXIYy M3BECTHBIMH U BHOBb
OOHapy>KMBAa€MBbIMH THIIEBHIMA PETYISATOPHBIMA KOMIIOHEHTAMU W (DYHKIMSIMU
OpraHU3Ma YE€JOBEKA, YCTAHOBJICHHE MEXaHHW3Ma ITUX B3aWMOOTHOILIEHUM, HAy4YHO
00OCHOBaHHOE€ HX KOMOMHHUpPOBAaHUE SBISIETCS B HACTOAILIEE BpPEMs OJIHUM U3
CTpAaTEerMYeCKUX HamnpaBlICHUN pa3BUTHS HMHIYCTPUU NPOAYKTOB OOILIEro U
(GYHKIIMOHATIBFHOTO TUTAHUSI.

B Hacrosiiee Bpemsi MpOAYKTHI (PYHKIIMOHATIBHOTO MUTAHHUS COCTABJISIOT HE
6onee 3% Bcex M3BECTHBIX MUIIEBBIX MPOAYKTOB. B Ommxkaiimue 15-20 mer mons
(GYHKUIHOHATIBHBIX TPOJYKTOB MOXKET A0cTUYb 30% BCEro mpoayKTOBOTO PbIHKA, OHU
MOTYT Ha 35-50% BBITECHUTH TPAJAULIMOHHBIE JIEKAPCTBEHHBIE MTpenaparTbl U3 chepsl
peanuzauuud. Ha ceroaHsimHuii 1€Hb, (QPYHKUMOHAIbHBIE MPOIYKTHI SIBISIOTCS

% Cuneprust - 5TO TOJE3HOE B3aMMOJCHCTBHE, 3(PEKT OT KOTOPOro MPEBOCXOLUT CYMMApHOE
NEeHCTBUE MTOOIUMHOYKE.

* AHTAaroHM3M — B3aHMHOE [OZABIICHHE S((EKTOB, PETHCTPHPYEMBIX TOOXHHOUKE.

° MyHKUMOHAJLHBIE MHIPEIUEHTH - BUTAMHUHBI, MUHEPAIbHBIE BEILECTBA, MOJUHEHACHIILCHHBIE
KUPHbIE KUCJIOTHI, UILIEBbIC BOJOKHA, AaHTUOKCUAAHTHI, a TaK)K€ MHIPEAUECHTHI MPOONOTHYECKOTO
(6udumodakTepun, JTaKTOOAKTEPHH, COCTABISIONIMEG HOPMAJIbHYI0 MHUKPO(IOPY KHUIIICYHUKA
YeJI0BeKa) U MPeOMOTHYECKOro (CTUMYJIMPYIONIHE POCT COOCTBEHHOW MHKPOMIOPHI KUIICYHUKA)
JIEUCTBUA.


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
YKA3HU HACEIICHUS.

310pOBbE — 3TO TAKOE COCTOSHHE 4YEIOBEKAa, KOTOPOE IMO3BOJISIET €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
(yHKUIHU B TOJTHOM 00beMe (0€3 OrpaHuyYeHui ), MOKET CUUTATh Ce0s 310POBBIM.

AHanu3 nokazarenied, XapaKTepU3yIIIHX 370pPOBbE HACEIEHUs yOEeIUTEIbHO
CBUJETENBCTBYET O HEYKIIOHHOM POCTE YMCJIA JIML, CTPAJAIOIIMNX WIH 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,
OpOHXHMABbHYIO aCTMY U ApPYyTHE ajulepruyeckue 3a00JI€eBaHUs, FeNaTUThI, OKUPEHUE,
NOJarpy, OCTEOXOHAPO3 U HHBIE MOPAXKEHHs] CyCTaBOB, OCTEONopo3, auader. Ilo
JaHHBIM BceMHpHOI OpraHu3anuy 3[paBOOXpPAaHEHUsT MHOTHE M3 3THX OoJie3HEl,
ABJIAIOTCS TPUYMHOM CMEPTH W HUHBATUAHOCTA B PpabOTOCIOCOOHOM BO3pacTe.
3aboJieBaHUSIMU CUCTEMbI KPOBOOOpAIIIEHUs B HacTosIiee BpeMs ctpaaator 10 40%
HaceJeHusl. 3J0KAaYeCTBEHHbIE HOBOOOpPA30BaHUS M MPEIPAKOBbIE COCTOSHUS
ormeuaroTcst y 30% B3pociioro HaceneHusi, 00J€3HU KeITyAO0YHO-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 AJJIEPTUYECKUE MTPOSIBICHUS.

Jlunamuka mokasartesneii 3a0071eBaeMOCTH JIeTell U MOJPOCTKOB, 00YCIOBIEHHAsS
BO3JIECTBHEM (PAKTOPOB MUTAHUSI, 0OPa30M >KU3HU MPECTABICHA B IPUIOKEHUU 1.

Ha mpotsbkeHnn Bcero mepuojia CyleCTBOBAHMS YEOBEYECKOM IUBUIIM3ALMU
MPEANPUHUMAIIUCH TIOTBITKM OTBETUTH HAa BOIMPOC: MOYEMY 3TO MPOUCXOJUT U Kak
HayuHaoTCA Oo0e3Hu? DTOT BOMPOC BOMPOCOB JIJIi MEIUIMHBI 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 —
Bo3OyauTenssmu  wHpeknuid. OCHOBBIBasICh HA OTHUX JIOCTHXKCHUSX, OBUIA
pa3paboTaHbl XUMHOTEPANEBTUYECKUE TMpenapaThl, BAaKIUHBI, YYBCTBUTEIbHBIC
METO/bl  JIMarHOCTHKHM, II03BOJIMBIIME OCYIIECTBIISATH PAHHEE  BBIABICHHE,
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npo(UIAKTUKY U JICYeHHE TaKUX MH(EKIMOHHBIX 3a00JIeBaHUH, KaK: yyMa, XOJepa,
TU3EHTEpUs, TyJsipemMusi, 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,
MPOAYLHUPYEMBIX MUKPOOPTaHU3MaMH, BO MHOXECTBE MPUCYTCTBYIOIIUMH Ha KOXKE U
CIIM3UCTBIX YEJIOBEKA M KUBOTHBIX, MPEKJE BCEro B MHUILEBAPUTEIHLHOM TpakTe. K
COXKAJICHHIO, B TOCIEAYIOIIUE TOJbl B CUIY psga OOBEKTUBHBIX U CYOBEKTHBHBIX
NPUYMH BHUMAaHHWE K POJM MHKPOOPraHM3MOB XO3fMHA B Pa3BUTUU MHOTHUX
pacnpoCTpaHEHHBIX 3a00JIEBaHUI YEJIOBEKA HE IOOLIEHUBAIOCH.

B 30-60 romet XX cTONETMS MEPBONPHUYMHY MHOTHX MATOJOTMYECKUX
MIPOIIECCOB CTAJI CBS3BIBATH C HAPYLICHHUSIMHU, BO3HUKAIOIIMMHU B ILEHTPAIbHOU
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
o0JacT 3KcnepuMeHTaTbHON MMYHOJIOTHH B 70-80 rogax XX cTOJIETHS TTO3BOIIIIN
CMECTUTh aKIIEHTHhI B MOJIb3y HACJIECJACTBEHHOIO0 W/WJIW MMMYHHOTO I'€He3a MHOI'HMX
COBPEMEHHBIX 3a0oJjieBaHMI uesnoBeka. Havanuch akTUBHBIE TMOUCKH J1€(PEKTHBIX
IF€HOB B XpPOMOCOMAax, MEPBUYHBIX M BTOPUYHBIX UMMYHOAC(PHUIIUTOB, MPUUYUH HX
BO3HUKHOBEHUS U MAaTOPU3HOJOTMYECKUX M3MEHEHUW KakK CIEJICTBHE OTUX
HapyweHuid B Makpoopranusme. C Havana 80-rofoB yBenudyeHHE uyuciia OOoJie3HEH
YEeJIOBEKAa CTajld CBS3bIBaTh C YXYAIIEHUEM COCTOSIHUSI OKPYXAOIIEH Cpelbl
aHTPONOTE€HHOTO MIPOUCXOKICHUS, BBICOKOU CTEIEHbIO ypOaHu3aIm,
TUIIOJVHAMUEH, XHUMU3ALUUEN  CEIbCKOXO3AMCTBEHHOIO U IMPOMBILLIEHHOIO
MPOU3BOJICTBA, INHUPOKMM BHEAPEHHEM B OBIT W 3IPaBOOXpPAHEHUE HOBBIX
XAMUYECKUX COCTMHEHUN CUHTETUYECKOU TPUPOIBI.

[lepeuncieHHbIE TOAXOABI K TOHUMAHUIO MPUYNH BOSHUKHOBEHUS 3a00JI€BaHUN
oOBeMHSET TOHUMAHUE, YTO TEepPBUYHAS POJIb B (DOPMUPOBAHUM TaK HA3bIBAEMBIX
«COMAaTUYECKUX» 3a00JICBaHUM OMpeaeseTcss HW3MEHEHUSMU B QYHKIUAX U
GUOXMMIYECKIX PEAKIHSIX SYKAPHOTHUCCKUX® KICTOK OPTaHOB M TKAHEH YeNOBEKa.
DTO SBUJIOCHh OCHOBOM JIJIsl pa3pa0OTKU OOJIBIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenapatoB. biaromapsi mpou3BOACTBY MOAOOHBIX (hapMaleBTUUECKUX CPEACTB,
BBICOKOMY YPOBHIO MEIUIIMHCKOTO OOCIY)XMBaHUSI W paHHEH JUAarHOCTUKU
BBICOKOPA3BUTHIM CTpaHaM yAaeTcsl CACPKUBATh NajJbHEHIINI poCcT 3a00JieBaeMOCTH
U cMepTHocTH  Hacenenws.  [lanpHeitmee — pasBuTHe — (papMareBTHYECKOM
MPOMBIIJICHHOCTH Ha OCHOBE JIOMUHHPYIOIIECH B HACTOSIIEE BpeMsl KOHLEMLIMU
3I0pPOBBSl U MPHUYMH 3a00JIEBAEMOCTH CaMmoO MO cebe CIOCOOCTBYET MPOAOKEHUIO
3arpsI3HEHUS]  OKPYXKAIOMICH Cpefbl, BO3HUKHOBEHUIO HOBBIX 3a00JICBaHUN W

6
ayKapI/IOTI/ILI€CKI/Ie KJICTKHU — KJICTKU, UMCIOIITUC AAPO.
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YBEJIIMYEHUIO YHCNa 3a00JIeBIIMX H3BECTHHIMH B HACTOAIIEE BpeMsl OOJIE3HSIMHU.
TpanguiMOHHBIE MOJAXOJbI IMOCHEIHUX JACCATHICTUN 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 SBOJIOLMU K KU3HEHHBIM YCTOSIM U THUILE NPEAIIeCTBEHHUKOB,
OKa3aJIUCh HEIOCTAaTOYHO YCTOMYMBBIMU K PE3KMM HM3MEHEHUAM 00pa3a KU3HU
yeyoBeka 3a nocieqaue 100-200 ser.

Bo Bce BpemeHna mpoOiema muiy Obla 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
aKTUBHOCTHU, TAPMOHUU AyXa U COLUATLHON YIOBIETBOPEHHOCTH.

Boiparomeiics pycckuii ¢pusuosor W.I1.11aBnoB npu Bpydyenun emy B 1904 roay
HoOeneBckoil mpeMun mucan, 4TO «HAJl BCEMHU SIBJICHUSMH YEJIOBEUECKOW KU3HU
rOCIOACTBYET 3a00Ta 0 xJiebe HacylmHOM. OHa IpeACTaBIseT cCO00M 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 TMHIINEBOrO0 (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 nmoTpedisieMoi MUY B 3HAYUTEIILHON CTEMEHU TAKKe
CBSI3aHBI C (PU3MUYECKONW AKTUBHOCTBHIO UEJIOBEKA, €ro MCHUXUYECKHM COCTOSHUEM U
COLIMAIBHBIM  TIOJIOKEHHEM. CormacHo  COBPEMEHHBIM  MPEICTaBICHUSM
palMOHANbHOE TMHUTAaHUE JOJHKHO OOecleurnBaTh YEJOBEKY PpPaBHOBECHE MEXY
MOCTyHAalome W pacxoayemMol »Hepruei (OajmaHC SHEPruu), YIOBIECTBOPEHUE
NOTPEOHOCTH  OpraHM3mMa B  HEOOXOJUMOM  KOJIMYECTBE OpPraHUYEeCKUX 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
nepepabOTaHHOM BHJE B KayeCTBE HMCTOYHMKA SHEPTUH, IUIACTUYECKHMX U BKYCO-
apOMaTUYECKUX  KOMIIOHEHTOB, HEOOXONWMBIA JUIsl  pOCTa, pa3BUTUI U
(GyHKIIMOHUPOBAHUS OPTAaHOB M TKAHEH YeIIOBEKa.
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Pesynbrarel uccnenoBaHuii W HaOMIOAEHUN YOEAMTENTHHO IMOKA3bIBAIOT, YTO
NPOJAYKThl MHUTaHUS OOJAAAlOT HE TOJBKO TMHUTATENbHON IIEHHOCThIO, 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 BO3JIEUCTBUI HAa YEIOBEUECKYIO
NOMYJSLNI0, CHUKEHUEM (PU3NYECKOH aKTUBHOCTH, BHEIPEHHEM COBPEMEHHBIX
TEXHOJIOTUM BBIPALlMBAHUsI, XPAHCHUS, TOATOTOBKU IUILEBOrO ChIPbS U IPOAYKTOB
NUTaHUsl (CTUMYJISITOPBI pPOCTa, YCUJIUTENH BKyca, crabmimzaTopsl). OcoOeHHO
CYIIECTBEHHO 3TH W3MEHEHUS 3aTPOHYJIM IMILEBOM PALMOH U IIPUBBIYKH IIpUEMaA
numy. IloaTBepkaeHneM 3TOro Te3uca CIy)KaT HaOJMIOJEHHUS 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 MIPU3HAKH aTepOCKIIEPO3a, caxapHoro nuadera, OpOHXUAIbHON acTMBI.
YacTtoTa BO3HMKHOBEHHs paka JETKUX, TOJICTOW KHILIKH, TPYIHOW IKEJIE3BI,
MH(}APKTOB, MHCYJIBTOB, CaxapHOro nuadera W APYyrux OoJie3HEH LMBUIM3ALUUA BO
MHOT'O pa3 HWXKE, YeM Yy JKHUTENEH pa3BUTBHIX cTpaH EBpombl, AMepuku u Asum.
HaGnrogenusi, mpoBeNEHHbIE Ha MPOTSHKEHUM HECKOJNBbKUX AecsaTuietnit 3a 17
pa3IMYHBIMM 3THOCAMM, MPOXKUBAIOIIUMHU B CEBEPHBIX U B CyOTpPONUYECKUX
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 kKu3HA. Cpend 3THUYECKOIO HACEJICHUS,
IPOAOJDKAIOIIETO COXPaHATh TPAAUIMOHHBIA ISl HUX 00pa3 KU3HU, MPaKTUYECKU
OTCYTCTBOBaJM TaK Ha3bIBa€Mble ayTOMMMYHHbIE 3a00JIEBaHMsI, KpalHE pEeIKO
OOHapy>KUBAJIUCh aIepruueckue MposiBieHusl. CpaBHUTENbHBIA aHAINW3 MOKa3all,
YTO MHUILEBOW PAlMOH COBPEMEHHOI'O KUTEJS TAaK HAa3bIBAEMBIX LIMBUJIM30BAaHHBIX
CTpaH MHUpPA COJIEPKUT OOJBIIOE KOJIMYECTBO >KHMPA, MOHOHEHACHIIIEHHBIX U
HACBIIIECHHBIX JKUPHBIX KHUCJIOT, TOBAPEHHOU CcOoJM. [lnia >kuresier, KOTOPBIX MaJIO
KOCHYJIaCh COBPEMEHHas IMBUIM3alMs, Oorata HEHACBIILIEHHBIMU KUPHBIMU
KHCJIOTAMH, MHHEPAIBHBIMA  COJSIMH,  H3OMPEHOMAAMH®  (IIPE/IIIeCTBeHHUKH
TUnuAoB), BuTaMuHaMu A u C, MUIEBBIMU BOJIOKHAMM.

! 3)10pOBO€ IIUTAHUC— OTO IIMTAHUC, O6GCH€‘II/IB3}OHI€€ pPOCT, HOPMAJIBHOC PA3BHUTUC U

JKU3HEJEATEIILHOCTh YEeJIOBEKa, CIIOCOOCTBYIONIEE YKPEIUICHUIO €ro 3J0pPOBbS WU MPOQHUIAKTHUKE
3a00JIeBaHUIA.
8

N3ompeHounap! - MpeAneCTBEHHUKY JIUTTHAIOB.


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

o1

3a mocliieHUEe BECTH JET HAOMIOJAeTCsl CHUKEHHE YCTOMYMBOCTH YEJIOBEKAa K
BO3HMKHOBEHHUIO PA3JIMYHBIX OCTPHIX 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
yrieBogamMu. B pesynbTare OBUIM MOJAYy4YEHBI MPOJAYKTHI, JUIIEHHBIE MHOTUX
BUTAMHHOB, PACTUTEIHHBIX BOJIOKOH M JAPYTHX, KpaliHEe HEOOXOIUMBIX JJIS 3/I0POBbSI
U UMMYHHTETAa TMHUIIEBBIX KOMIOHEHTOB. [lockombky oOpa3 >KM3HH COBPEMEHHOTO
YeJI0BEKa XapaKTepU3yeTCsl MAJIOTIOIBUKHOCTBIO, N30BITOYHOE KOJTHUECTBO KATOPHIA,
MOJIy4aeMO€ B pe3yJbTaTe ynoTpeOsieHus paUHHpPOBAHHOIO caxapa, MPUBOAMUT K
pucKkaM 3a001€BaHUIN TOKETYJOYHOH KeJle3bl, MOBBILIEHHOMY BBIOPOCY MHCYJIMHA,
CHI)KEHUIO 00pa3oBaHMsI B KJIETKaX TJIMKOreHa M, KaK CJEICTBHE BCETr0 3TOrO,
OTJIO)KEHHIO U30BITOYHOTO KOJIMYECTBA JKHUpA, PA3BUTHUIO OOJIE3HEW CHCTEMBI
KpOBOOOpAIIIeHHsI, cCaxapHOTo ruadeTa.

Crnenytomieit OCOOEHHOCTBIO HM3MEHEHHUS JUEThl COBPEMEHHOIO YeJIOBEKa,
ABJISIETCSA PE3KOE YMEHBILICHHE MOCTYIUICHHUS] 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
npeanecTBeHHUKU. Hamm npenku st COXpaHEHHS MPOJYKTOB  MUTAHUS
UCIIOJI30BAIM JIMILIb E€CTECTBEHHBIE CHOCOOBI KOHCEpBAlMU: BBICYUIMBAHUE WIIU
NPUPOJIHYIO (PEPMEHTALIMIO 32 CUET MOJIOYHOKHCIIBIX M JIPYTUX MUKPOOPTaHU3MOB,
CllydyallHbIM 00pa30M TMOMAJAOIIUX B PACTUTEIBbHYI0 U KUBOTHYIO IMHINY U3
OKpyKarouiei cpeapl. B pesynbraTe hepMeHTaIMM MHOTHE TTPOAYKThI 00O0TaIairCh
MUJITUApAAMU MOJIOYHOKHUCIBIX OakTepuid, TpuOOB U MPOAYKTAMU MX METa0oIM3Ma
(JIeTydre JKUPHBIC KHCIOTBI, MENTHABL, MOIMAMUHBI, BHTAMHHBI, AHTHOMOTHKO-
CXOXHUE CYyOCTaHIIMHM), KOTOpBIC, TOMAB B TMHIIEBAPUTEIbHBINA TPaKT, BHOCUIIHU
CYILIECTBEHHBIN BKJIa]] B MOJAEPKAHUE X 300pOBbs. K coxkaneHuto, n3-3a BHEIPEHUS
TePMUYECKON  00pabOTKM TPOAYKTOB TMHUTaHUsA, aOCOJIOTHOE  COJIEp’KaHUE
MONAJAIINX B OPraHU3M YEJIOBEKAa MOJIOYHOKHCIBIX MUKPOOPTaHU3MOB 3aMETHO
yMeHbITIOCh. Kak crmeacTtBue 3TOoro, Cpoku  (GopMUpPOBaHUS HOPMAJILHOM
MUKPO(DIIOPHI PEe3KO BO3POCIH, M3MEHWICS KA4eCTBEHHBIM W KOJUYCCTBEHHBIM €€
COCTaB. JTOMY TaKkXe CIOCOOCTBOBAJO IIMPOKOE HCHOJb30BaHHEe B XX BeEKe
aHTUOHMOTHUKOB.

BaxxHoil 0COOEHHOCTBHIO COBPEMEHHON JUETHI SIBJISIETCS TaKXke HW3MEHCHHE
COCTaBa U COOTHOIIEHUS, YHOTPeOJIIeMbIX B MUILY KOMIIOHEHTOB, YYacCTBYIOIIUX B
oOecrieYeHUn OpraHu3Ma IUIACTUYECKUMH U PETYJISTOPHBIMH  COCIMHEHUSMH.
YnorpebneHue nNperuMyIieCTBEHHO MUILKA PACTUTEIBLHOTO (KOPEHbs, OPEXH, IUIOJbI,
3€JIeHb, TPHOBI, SAT0/IbI, (HPYKTHI), peske PhIObI U MsiCa MPUBOANIO K (OPMHPOBAHUIO
palnrioHa MeHee Ooraroro O€JKOM, HO COJEepKalliM CYUIECTBEHHO OoJibliee
KOJIMYECTBO MUHEPAIbHBIX COJIEH, THUINEBBIX BOJOKOH, AHTHUOKCUIAHTOB. B
HACTOSIIIEe BpeMs cpeaHecTaTucThdeckuii denoBek B 10-20 pa3  OGombime

9 .
[TonmuaMHHBI BBITOIHAIOT (PYHKIIMIO MOJTYJISTOPOB HEMPOMEIMATOPHBIX CUCTEM MO3Ta.



52

yHoTpeOssieT cojlel HaTpus, B UYETHIPE pa3a HACHIINICHHBIX >KAPHBIX KHCIIOT.
CooTHorieHHe oMera-6 K omera-3 >KUpPHBIM KHCJIOTaM B IIMIIEBBIX IPOJYKTaX,
HCIIOJIB3YEMBIX B MPOIIJIOM CTOJIETHH, ObLIO 2:1. Y COBpEeMEHHBIX 3CKHMOCOB 3TO
COOTHOIIIeHHE paBHsieTcs 1,7:1, y KOpeHHOro HacejleHus SIMOHUM 3TO COOTHOIIICHHE
omsko kK 12:1. 'V  COBpeMEHHBIX JKUTENed KOHTHHEHTAJIbHBIX T'OCYJapCTB
COOTHOIIIEHUE ATUX KHUCJOT B IHIIE HOCUT OOpaTHBIM XapakTep, U MOPOH MOXKET
nocturath 50:1, 4T0 HE MOXKET OJArOMPHUATHO CKa3aThCs Ha 3/I0POBhLE.

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
JIpyrue MNpUeMbl TEPMHUYECKOW, (PU3MYECKOM M XUMHUYECKON 00padOTKH NHUIIH,
YEJIOBEK B 3HAUYUTEIBHOW CTENEHU COKPATWJ €€ MUTATEIbHYI0 IIEHHOCTh, Pa3pylInI
T€ €€ KJIIOYEBbIE KOMIIOHEHTBbI, KOTOpPBIE KpallHE HYKHBI, [JII HOPMaJIbHOTO
dbyHKUMOHUpOBaHUS ~ opraHu3ma. K coxkalleHMIO, COBpPEMEHHas  MuIeBas
MIPOMBIIINIEHHOCTh, MaJI0 oOpalaeT BHUMaHUS Ha TO, YTO BAKHEWUIIINE KOMITOHEHTHI
MUIIA ~ pa3pylIalOTCs TMPU  OYHUCTKE, BBICYNIMBAHWW, HArpeBaHUU U TPH
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 Macesl M KUpa, TO MOXKHO YOEIUThCS, 4TO CO cOOpa CEeMsIH U 3€peH, UX
BBICYIIIMBAHUS, OUYUCTKH, pa3/aBIMBaHUs, HArpeBaHUs, JIKCTPAKI[UU, OTJCIICHUS,
OYMCTKHM, YCTPAaHECHMS 3alaxa, B TOW WIA HWHOW CTENEHU KOHEUYHBIM MPOMYKT
JIUIIAETCS KJIFOUEBBIX MHUTATEIbHBIX KOMIIOHEHTOB B PE3yJIbTaTe€ CAMOOKHUCIICHUS,
TUAPOIU3a, U30MEpPU3aIluu, yTpaThl TOKO(EPOIIOB.

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 ot nBeteHuss — 24:1. 3enenpie OaHAHBI XaPAKTEPU3YIOTCS MEHBIIIUM
TJIMKEMUYECKAM HWHCKCOM, YeM JKEINIThIe CIelibie OaHaHBI, TTOCKOJIbKY IOCJIEIHUE
cojiepkat 0oJibllle OBICTPO YCBOSIEMBIX caxapoB. Hammm mpeakud mperuMyIieCTBEHHO
ynoTpeosisiii QpyKThl U OBOIIM 3aJ0JIT0 JI0 TOT0, KaKk OHU CO3peroT. DPYKThI U
OBOILM 00Ja1al0T MOIIHBIM AHTUMYTAar€HHbBIM W TPOTHUBOPAKOBBIM 3P (HEKTOM,
Oylarogapsi HaJU4YUI0 B HHUX OOJBIIEro KOJIWMYecTBa (hJIaBOHOUIOB W 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 KHCJIOTaMH B
MpoIlecCe MOATOTOBKHM IMOJBEPraeTcs TUAPOreHU3alMU, KOTOpas yAalasieT 3TH
NPUPOJIHbIE AHTUOKCUAAHTHI. boiee TOro, HCXOAs U3  TEXHOJOTUYECKOU
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1eJIeCO00Pa3HOCTH B ymIepO MOJE3HOCTH AJSL 370POBbS, PACHIMPSAIOTCS MOCEBHI U
BBIPAIIUBAHUE TE€X PACTEHUN U JKMUBOTHBIX, IPOIYKTHI U3 KOTOPBIX JIyUIll€ 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, Oyay4Yd TPUPOJHBIM aAHTHOKCHUIAHTOM, HEoOXoamma IS
HOPMAJILHOTO (DYHKITMOHMPOBAHUS TPAKTHYECKH BCEX KJIETOK OPraHOB M TKaHEH
YEJIOBEKa.

B pesyneraTte aHTPONOTEHHOM NESTEIBHOCTH CEIIBCKOXO3SMCTBEHHBIE YTOJIbs
O0O€THSIIOTCSI M UCTIBITHIBAIOT Je(PUIIUT MUTATENBHBIX BellecTB. Kak cieacTeue 3Toro,
BO MHOTHUX ChEIOOHBIX PACTEHUSIX YMEHBIIAETCS COJEpKaHUE >KU3HEHHO BaXKHBIX
coenuHeHui. Ilo nmaHHpIM amepukaHckux wuccieponatened, 80% mnouB CIIA He
MOTYT B HACTOSIIEE BPEMs YJOBJICTBOPUTH MOTPEOHOCTH CEIbCKOXO3SIMCTBEHHBIX
KyJbTyp B MUHEpaiax M UX KOMIUIeKcax. B pesynbrare, eciu B Hadasie XX BEKa B
100 r mmuHata coxepxkainochk 157 mr xeneza, To B 1968 rony KoamyecTtBo 3TOro
MHUKPO3JIEMEHTa B JAHHOM pacTeHuu ynano ao 27 wmr, B 1979 — no 12 wmr, a B
HACTOSIIIEE BPEMs €ro MeHbllle 2 MT. [{Jis yJI0BIETBOPEHUSI CYTOYHON MOTpEeOHOCTU
B3pPOCJIOT0 POCCUSIHUHA B JKelie3e Mepe NEPBOl MUPOBOM BOMHOM JOCTaTOYHO OBLIO
ChECTh JIBa KPYNHBIX s10510Ka. B HacTosmiee Bpems aaxe ynorpednenue 1 Kr s01ok
HE BOCIIOJIHHUT CYTOYHBIC TIOTPEOHOCTH B 3TOM MuHEpale [8].

M3meHunach couuanbHas CTPYKTypa HaceleHus, B pe3yibTaTe B HACTOsIIEe
BpeMs 3HAUMTEJIbHAs YaCTh HACEJICHUS MPOXKUBACT B MPOMBIIIJICHHBIX I[EHTpax W,
MepecTaB y4yacTBOBAaTh B HEMOCPEICTBEHHOM MPOU3BOICTBE MPOIYKTOB IHUTaHMUS,
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 3HAYEHUWE B HENOCTATOYHOM TOHMMAaHUM B COBPEMEHHBIX
YCJIOBUSIX BaXHOCTU HCIOJB30BaHUSA B  €XKEIHEBHOM pallMOHE YEJIOBEKa
HEJIOCTAIOIINX YKU3HEHHO BAXKHBIX PETYJSATOPHBIX MUMEET M CIIOXKUBIIASICA CHUCTEMaA
TOBApHO-JICHEKHBIX OTHOIICHUN B oOjacTu 37apaBooXpaHeHus. I[IpousBogutenu
(dhapMalleBTUUECKUX TpenapaToB, TOPMO3AT BHEIPEHHE B TOBCEIHEBHYIO >XU3Hb
rpaxkJiaH TPOOUOTUKOB U MPOAYKTOB (DYHKIIMOHAIBLHOIO MUTaHUs. s ymydineHus
CUTyalluud, TpeOyeTcss OrpoMHas TMPOCBETUTENIbHAas paboTa, YTOOBI YyOEIUTh
HaceneHue Poccuu, B 3HAUMMOCTH M TIOJIE3HOCTH IIMPOKOTO HCIOJIb30BAaHUS B
palroHe MUTaHUS MPOAYKTOB (DYHKIIMOHAIBHOTO Ha3HaUYeHUs (ITUIEBbIC MPOTYKThHI-
a,uaHToreHHlO.)
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[TpoayKThI-a1anTOT¢HbI — TPOAYKTHI PUPOTHOTO MTPOUCXOKACHHUS, CIOCOOHBIE TOBHIIIATH
HECIeU(PUIECKYIO COMPOTUBIIIEMOCTh OpraHnu3Ma K IIIMPOKOMY CIIEKTPY BPEIHBIX (haKTOPOB
bU3UYECKOM, XUMHUYECKON 1 OMOIOTUYECKON MPUPOIBIL.
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B Hacrosimee BpeMsT MNPUXOAMT TOHUMaHHE HEOOXOIWMOCTH 3aMEHbI
KOHLIETIIUA PAalMOHAIBHOTO THUTAaHUS Ha KOHIIEMIMIO ONTUMAJIbHOTO 3I0POBOTO
nutanus. [lapagurma ujaed yaoBIETBOPEHHUS ToOJoJla W MUIIEBOM 0e30macHOCTU
MEHSETCS apaJurMoi pacCMOTPEHUs MUILK, KaK BaKHEHIIero (pakrtopa cCoXpaHeHUs
U yIy4IlIEHUS 3/10POBbs, CHUOKECHUS! 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
03/10poBUTENbHBIN 3 dekT Ha opranu3M. [IpoBenennslii B 15 crpanax EBpornelickoro
cotoza B 1996 rony onpoc nmoutu 15 000 B3pocibix iroAe nokasani, 4To 9% u3 HUX
IPEXJEe BCEro IMpH BbIOOPE MPOAYKTOB MUTAHUA 33yMBIBACTCS HAJ TEM, KAaKOU
NO3UTUBHBIA 3(P(EKT Ha MX 3I0POBbE OKAXKET BBIOPAHHBIA MMM NPOAYKT. 32%
OIPOIIECHHBIX OTMETHIIM, YTO YKa3aHUS Ha BO3MOYKHOE O3JOPOBHUTEIBHOE JECHCTBHE
BBIOPAaHHOTO MMM HPOAYKTAa MPHU €ro IMOKYNKE WUrpaloT BaXXHOE 3HadyeHue. Takum
o0Opa3oM, MpolecC NOHMMAaHHUA M OCO3HAHMSI 3HAYEHUS HE3aMEHMMBbIX (DaKTOPOB
NUTaHUs B NPOPUIAKTUKE HAPYIIECHUS 3I0pPOBbs, YBEIMYEHUH MPOJOJIKUTEIHOCTH
KU3HU, HadaJics — JIIOJU BCE yalle NPUOErarT K HCIOJIb30BAHUIO OMOJOTUYECKH
aKTUBHBIX J00aBOK, BKIIOUEHUIO B PAlIMOH MUTaHUs (PYHKIIMOHAIBHBIX IPOTYKTOB.

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

310poBO€ MUTaHUE — OJHO M3 0A30BBIX YCIOBUN (POPMHUPOBAHUS 3O0POBbS
JeTel, UX TapMOHUYHOrO pocTa U pa3Butus. He3zgopoBoe mnwuieBoe MOBEACHHUE
dbopmMupyeT pHUCKM H30OBITOYHON Macchl Teja, caxapHoro auadera, 3a00JIeBaHUMA
OpraHOB TMHUILEBAPEHUS, DSHIOKPUHHON CHUCTEMBI, CHCTEMBI KPOBOOOPAILIEHUS.
[TonTBepk1eHUEM PUCKOB CITyKaT PETUCTPUPYEMbIE TIOKa3aTeNN 3a00JI€BAEMOCTH.

OcCHOBHbBIE TPUHLUIBI 3I0POBOTO MHUTAHUS, KOTOPbIE JOJDKHBI OBITh YUTECHbI
npu GopMupoBaHuM MeHIO: 1) oOecriedueHne pa3sHOOOpa3ust MEHIO (OTCYTCTBHE
HIOBTOPOB OJIFOJT B TEUCHUE JHS M JIBYX CMEXKHBIX C HUM KaJCHAAPHBIX JTHEW); 2)
COOTBETCTBHE HHEPreTUYECKON LEHHOCTH JHEprosarparaM, XMMHYECKOTO COCTaBa
001 - GUBNOIOTUYECKUM MOTPEOHOCTSAM OpraHUu3Ma B MaKpO- 1 MUKPOHYTPUEHTAX;
3) wucnoigb30BaHME B MEHIO OJIOM, pPEUENTypbl KOTOPBIX, MPETyCMaTPUBAIOT
WCIIOJIb30BaHUE IMIAJAININX METOJOB KyJWHApHOW 00paboTku; 4) UCIOIh30BaHUE B
MEHIO MHUILEBBIX MPOAYKTOB CO CHMXKEHHBIM COJIEPKAHUEM HACBIIIEHHBIX KUPOB,
MPOCTBIX CaxapoB, IMOBAPEHHOMN COJM; a TakKe MPOJIYKTOB COJAEPKAIIMX MUIIEBbIE
BOJIOKHA; MPOAYKTHI, 00OTalleHHble BUTAMUHAMH, MHUKpOdJIeMEHTaMu, Oudumo- u
JaKTO- OaKTepusMH U OHMOJOTUYECKH AaKTHUBHBIMHM J100aBKaMH; 5) ONTHUMAaJIbHBIN
peXUM NUTaHus; 6) HaTM4YUe He0OXOAUMOro 00OPYIOBaHUS U MPOYUX YCIOBUM IS
IPUTOTOBJICHUSI OO MEHIO, XpaHEHUS MUIIEBBIX MPOIYKTOB; 7) OTCYTCTBUE B MEHIO
IPOAYKTOB B TEXHOJOTMH HW3TOTOBJIEHHS KOTOPBIX HCIHOJIb30BAINCH YCHIIUTEIN
BKyCa, KpACHUTENIM, 3alpeliEHHbIE KOHCEPBAHTHI, MPOAYKTOB, 3alpEHICHHBIX K
ynoTpeOJeHHI0; a TakkKe NPOAYKTOB C HapyUICHUSIMH YCJIOBUW XpaHEHHUS U
UCTEKIIMM CPOKOM TOJHOCTH, NPOAYKTOB TNOCTYNHBIIUX 0€3 MapKHPOBOYHBIX
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14. TapmaeBa WN.10., EdumoBa H.B., barnymkuna C.}O. 'mruenudeckas

OIICHKA MUTAHUS U PUCK 3a00JI€BAEMOCTH, CBS3aHHBIN C ero HapyiieHueMm // [ 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.

KonTposbHbIE BONPOCHI:

Yro uzyvaeT Hayka TpoQoIorus?

2. Kakwue BaxHEWIIEe KOMITOHEHTHI IMUIIH, HEOOXOIUMBIE JIS TTOAICPKAHUS
HOPMAaJILHOTO 0OMEHA BENMIECTB, PYHKITMOHUPOBAHUS OPTAHOB U TKAHEH,
TapMOHMYHOTO POCTa U pa3BuTHs, BaM n3BecTHBI?

3. Kakwme oTmenbl numieBapuTeI-HOTO TpakTa BbI 3HaeTe, uX poJib B

MUILIEBAPECHUH.

Kakast ponp neuenu B npouecce nuiineBapeHus?

HazoBute n3BectHbie BaM TUIBI NUILIEBAPEHUSI.

Kakue ¢hyHKIIMM BBITTONTHICT MUIEBAPUTEITBHBIN TPAKT?

[lepeuncnure GyHKIMH, BHITOIHIEMbIE HOPMAIBHOU MUKPODIOpOH

KHUIIIEYHUKA?

=

No ok

CunpaBoyHbIe MAaTEpHAJIbI 110 TEMe:

Bonpimias posib B U3y4eHUH MEXAHU3MOB MUILEBAPEHUS U YCTAHOBJICHUHM OOILIUX
3aKOHOMEPHOCTEN YCBOCHMS IHIIA NPUHAICKNAT akanaeMuky A.M. VYronesy,
co3gasuiemMy B 1980 roay HOBYIO MEXIUCHUIIMHAPHYIO HAYKY TPO(OIOTHIo.

Tpodonoruss - 370 «Hayka O THUINE, NMUTAHWM, MHUIIEBBIX CBI3IX M BCEH
IpollecCax YCBOEHHUs NUIIM HAa BCEX YPOBHSAX OpPraHU3AlMM KUBBIX CUCTEM (OT
KJIETOYHOTO 10 Oumocdeproro)». A.M. VYroneBbiM Oblla TPENJIOKEHA TEOPHUs
«AJIEKBATHOI'O IIMTAaHMS», OCHOBHBIMM IOCTYJIATAMU KOTOPOIO SIBISAETCS MPU3HAHUE,
YTO BCE KOMIIOHEGHTBI MUK (HYTPUEHTHI M OajIaCTHbIC BEIIECTBA ) HEOOXOXMMbI
Ul TIOAACP/KAHUSA MOJIEKYJSIPHOIO COCTaBa OpPraHu3Ma M BO3MEIICHUSA €ro
IUTACTUYECKUX U SHEPreTUUECKHUX 3aTpaT; BKIIOYAIOT B C€Osl MOTOKU MUTATENIbHBIX U
pEeryJlaTOpHbIX  CyOCTaHIMi; OaJaHC TUIIEBBIX  BEIIECTB B  OpPraHu3Me
MOJIICPKUBACTCS 32 CUET BBHICBOOOXKIECHUS OT/EIBHBIX HYTPUEHTOB U3 CIOKHBIX IO
COCTaBy  MMINEBBIX  MPOJYKTOB 32  CYET  MOJIOCTHOTO,  MEMOpPAaHHOIO,
BHYTPHUKJIETOYHOTO TMHUILIEBAPEHUs, a TaKXKe MHMKPOOHOTO CHUHTE3a OaKTepusiMu
MULLEBAPUTENBHOTO TPAKTA.

Hcxons u3 teopuun anekBatHoro murtanus (A.M. Yronera), 1Jis HOpMaJIbHOW
KU3ZHENIEATCIbHOCTH OpraHu3My HEOOXOJUM IUIACTUYECKUA U SHEPreTUYeCKHi
MaTepuan, a TakkKe pa3HoOOpa3Hble pEryJlaTOpHblE CYOCTAHIIMH, KOTOpPbIE
IIOCTYNAIOT B OPraHU3M C IUIIEBBIMUA POLYKTAMH.

PaznuyaroT miectb BaKHEWIIMX KOMIIOHEHTOB MHILNM, KOTOpPbIE HEOOXOAMMBI
OpraHu3My [Uisl TojAepxaHus oOMeHa BeleCTB, (YHKIMOHUPOBAHHS OPraHOB U
TKaHeW, NIl pocTa M OOHOBJEHMSI KJIETOK OpraHu3Ma - 3TO BOJa, OCJIKH, KHUPHI,

11
HYTpI/IeHTBI — OHMOJIOTHYECKH 3HAUYNMBIC KOMIIOHCHTEI,
12
bannacrabie BemecTBa — OHOJIOTHYECKH HE3HAYMMbIC KOMITOHEHTEI.
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YTJIEBO/Ibl, MUHEPAJIbHBIE BELIECTBA U BUTAaMUHBL. [Ipexe ueM opraHusm yCBOUT HX,
OHM TIOJIBEPTalOTCsl PACHICIUICHUIO Ha O0Jee MPOCThIE DJIEMEHTHI. DTO MPOUCXOAUT
Osarosiapsi mpoleccam MuIleBapeHusl.

[lumeBapeHue — 3TO  COBOKYIHOCTh  (DU3WYECKUX, XUMHYECKUX U
(GU3HONOTUYECKUX TMPOILIECCOB, B  pe3yibTaTe KOTOPBIX IMOJ 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 TMOpSAJIKa JIECITH
METpPOB. DTU MPOLECCHl MPOTEKAIOT B OMPEJICTICHHON MOCJIEI0BATEIIBHOCTH BO BCEX
OT/eJIax THUIIEBAPUTEIIBHOTO TpakTa (MOJIOCTH pTa, IJIOTKE, MUIIEBOJE, >KEIYIKE,
TOHKOM UM TOJICTOM KHIIKaX C Y4YaCTUEM [I€UCHH U JKEJIYHOTO IIy3bIps,
NOJ/DKETY0YHON  JKene3bl). TOoJIbKO MHUHEpalbHbIC COJHM, BOJa W BHUTAMHHBI,
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 HAYMHAETCS C M3MEJIBUYCHHUS UM B POTOBOM MOJIOCTH,
YBIQXHEHHUS €€ CJIOHOM, MEPBUYHOTO MeTaboim3Ma W TpaHcPopmaluud Moj
BO3J/ICIICTBUEM (PEPMEHTOB CIIOHBI (amuiasbl, MPOTEUHA3bl, Jumnasbl, (ocdarassl,
PHK-a3b1). CpenHss npoaoHKUTEIbHOCTh TPEObIBaHUS MUILHU B MOJOCTH PTa AODKHA
cocTaBlsATh nopsiaka 15-20 cek. B ciydae cokpaiiieHus BpeMEHU HaXOXKJICHUS 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), THUINEBOJHYI0 (MEIUIEHHYI0 HENmpou3BOJbHYI0). CpenHss
MPOJIOIKUTEILHOCTh BPEMEHH MPOXOXKAECHUS MHUIIEBOIO KOMKA 4epe3 MHIIEBOJ
cocTaBisieT 2-9 ceK, W 3aBUCUT OT IUIOTHOCTHM NHIM. [ mnpegoTBpaleHus
oOpaTHOrO TOKa TWINM, a TaKXKe pa3rpaHUYEHUs BO3JCHCTBUS Ha Hee
MUIIEBAPUTEIIBHBIX (dhepMeHTOB, MUIEBAPUTEIIHHBIN TPaKT obecrnieueH
CIIeIMAJIbHBIMU KJIAlTaHAMM.

[TuiieBoit KOMOK, MOMAaB B KEJIYJ0K, B T€YCHHUE TPEX-TSATH YaCOB MOJIBEPraeTcs
MEXaHUUYECKON M XUMHUYECKOoW 00paboTke (Ioj BO3ICUCTBUEM >KEIYAOUYHOTO COKa U
MPUCYTCTBYIOMIUX B HEM COJITHOWM KUCJIOTHI, KOTOpasi 00eCIeuynBaeT KUCIYIO CPEey B
YKETYJIKE, BBI3bIBACT JICHATYPAIUIO U Ha0yXaHWe OCIKOB, aKTUBUPYET TIETICUHOTCHBI,
OKa3bpIBaeT OaKTepUUMAHBIN 3(P(EKT; MEerncuH - MepeBapuBaeT OeIOKCOAepKalIne
IUIIECBBIC  MPOAYKTHI). JIMmosmMTHYecKass  aKTHUBHOCTH  JKEIYJOYHOTO  COKa
CIIOCOOCTBYET PaCHICIUICHUIO AMYJIbTUPOBAHHBIX JKUPOB MoJjoka. OOpasyromascs B
JKEMyIKEe B 3HAYUTEIBHBIX KOJMYECTBaX CJIU3b, C OJHON CTOPOHBI, BBHIMOJHSET
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3alUTHYIO (DYHKIIMIO 3aIlUIIas CIM3UCTYIO XKellyAKa OT AEUCTBUS COISIHOM KUCIIOTHI,
a TaKXkKe CIYy)KUT HCTOYHMKOM DSHJIOTEHHBIX O€JIKOB i WX TMOCJIeAyIolen
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
(pacwernsier  yrnesoasl), PHK-JIHK-nykieassl (pacmieruisiioT HYKJIEHMHOBBIE
KHUCJIOTHI), JUMAa3bl (paCIHICIUISIIOT KUPbI), MPOTEa3bl (paCUICIUISIIOT OCJNKU) B BUAC
npo3H3UMOB. Bcero B kuieyHoM coke oOHapyxkupaeTcsi Oonee 20 ¢epmeHTOB
(3HTEepOKMHA3bl, MeNnTHaa3bl, QocdaTasbl, HyKiIea3bl, JHMNa3a, aMuia3a, JAKTa3a,
caxapaza W Jp.). Y JIOJed, MPOXUBAIOIIMX B Pa3HBIX PETHOHAX, BCTPEYAIOTCS
WHJUBUYYMBI, Y KOTOPBIX OTMEYAETCS HEIOCTAaTOYHOCTh MPOAYKIHMH (hepMeHTa
JIaKTa3bl, YIaCTBYIOIIECH B yTHIIM3AIUH JaKTO3bl. OCOOEHHO 4acTO 3TOT BPOKICHHBIM
nedexT oOHapykuBaetcs y xxkureneit (40-100% nonynsauun) Asuu u Appuxu. Cpeau
JIUI] CIaBSHCKOTO MPOUCXOXKACHUS (pycckue, 0eIopychl, YKpauHIlbl) 1ePUIMTHOCTD
nakTas3bl ooHapyxuBaercs y 10-15% mnpeacraBuTeneit momysium.

B TOHKOM KHWIIIEYHHKE TMPOUCXOJUT U BCACHIBAHHME OCHOBHOM MacChl
00pa30BaBIIUXCS MPOCTHIX XUMHUYECKMX (parmeHToB nuum. He mnepeBapeHHbIE
OCTAaTKU MHIIM Jlajee MOCTYNaloT B TOJCTBHIA KHUIIEYHUK, B KOTOPOM OHHU MOTYT
Haxoauthest OT 10 mo 15 wacoB. B 3TOM oOTAene mNUILEBAPUTEIHBHOTO TPAKTA
OCYUIECTBJISIIOTCA MPOLECChl BcachbiBaHud Bojabl (10 10 1 B CyTKH), MUHEpaJIbHBIX
COJIEM, MPOTEKAIOT OCHOBHBIC MPOIECCHl MHUKPOOHON MeTa0oIM3ali OCTaTKOB
NUTATENbHBIX  BEIIECTB, IOCTYNUBLUIMX M3BHE WJIM  OOpa3oBaBILIMXCS B
MUILIEBAPUTENBHOM TpakTe. [IpoAoKUTENBbHOCTh Tpollecca MHIIEBAPEHUS Yy
3JI0POBOI0 YEJIOBEKA COCTABJISET B 3aBUCUMOCTH OT CTPYKTYPBI IUTAHUSI COCTABIISIET
ot 12 o 36 yac.

BcackiBaHHE OCYIIECTBIISIETCS HA BCEM MPOTSHKEHUU MUIIEBAPUTEIBLHOIO
TpaKkTa, MOBEPXHOCTb KOTOPOTO TMOKPbITA BOPCUHKAMH, Pa3IMYAOMIUMUCA TI0
CTPYKTYype W (PYHKIIMU B 3aBUCUMOCTH OT CBOEH Jiokaym3aruu. Ha 1 MM cnusucToi
npuxoaurcsi 30-40 BopcuHOK. BcacblBaHMe OCYIIECTBIISIETCS 3a CUET peaau3aluu
HECKOJIbKMX MEXaHM3MOB (MACCUBHBIM TpaHCHopT, obOneryeHHas auddysus,
akTuBHBIA TpaHcnopT). Ilpum s3toMm, 50-60% mnponykToB Merabonn3ma O€nKoB
BCAChIBAECTCA B JBEHaaUaTunepcTHo kumke, 30% - B Toukod u 10% - B TomcToM
OTJIeJIe KAIIEYHUKA. Y TJIEBOJbI BCACHIBAIOTCS TOJIBKO B BUE MOHOCAXapOB, IIPU 3TOM
MPUCYTCTBHE B KMILIEYHOM COKE COJIEW HATPHUSI CYUIECTBEHHO MOBBIIIAET CKOPOCTh UX
BcacbiBaHus. IIpoaykTsl MeTabosiu3Ma KHUPOB TaK XKe, Kak M OOJBIIMHCTBO
MOCTYHAIOIINX C MUIIEH BOAO- M KUPOPACTBOPUMBIX BUTAMHHOB, BCACBIBAIOTCS B
TOHKOM OTJIEJI€ KUIIIEUHUKA.

BaxHyro ponp B Ipolecce NHUUIEBAPEHMs UIPAET I€YEHb, B KOTOPOU
IPOUCXOAUT oOpa3oBaHue kemyu. JKemdb CIOCOOCTBYET SMYyJbrali >KHUPOB,
BCACBIBAHUIO TPUTIUILEPUIOB, AaKTUBUPYET JUINA3Yy, CTUMYJIUPYET MEPUCTAIBTUKY,
WHAKTHUBUPYET MENCHUH B JIBCHAIIATUTICPCTHON KHUIITKE, OKA3bIBAECT OAKTEPUIIUTHBIN 1
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OakTepuoctatndeckuii d(PQeKT, ycwIMBaeT TUAPOJIU3 U BCachlBaHHE OETKOB U
YTIEBOAOB, CTUMYIUPYET MPOIUQEpaIfio I3HTEPOIUTOB, MPOIECChl 00pa30BAHUS U
BBIJICJICHUS JKEITYH.

BOABIIMHCTBO TaCTPOMHTECTUHAIBHBIX TOPMOHOB B XMMHYECKOM OTHOIIICHHUU
MPEACTABISAIOT COOON MENTHUIbI U OKa3bIBAIOT MHOKECTBO pa3HOOOpPa3HBIX 3P HEKTOB
Ha (YHKIMM MUIIEBAPUTEILHOIO TpakTa W oOMeHa BemiecTB. OHM BIUSIIOT Ha
CEKPEIHUIO BOJbI, AJIEKTPOJIUTOB U (PEPMEHTOB, MOTOPHYIO aKTUBHOCTH JKEJIYJ0YHO-
KHUIIIEYHOTO TpPaKTa, BCACBIBAHUE BOJbI, DJICKTPOJIUTOB M 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 YelloBeKa; 2) 3a
cdeT (EPMEHTOB, CHHTE3MPOBAHHBIX MHKPOOPTaHM3MaMH;, 3) OCYIIECTBISIEMOE
dbepMeHTaMu, CoJIep KaIUMUCS B COCTaBE MPUHUMAEMOM TMHUIITH.

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, )KEIIYAOYHOTO, TIOKEITYJOYHOTO, KHIIIEYHOTO COKOB H YKEJTUH);

2) MoTopHast (DYHKIIMSA - 3aKIH0YACTCS B KEBAHWH, IIOTAHUH, ITEPEMCIINBAHUH,
MIePEABMKCHUH U 110 MMHUIIEBAPUTEILHOMY TPAKTy M YAAJICHHUIO U3 OpraHu3Ma He
nepeBapuBaeMbIX  OCTaTKOB, B JBW)KCHHMM BOPCHHOK MW  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) BHyTpHCEKpeTOopHas (YHKIHMS - 3aKIFOYaroascs B BbIPaOOTKE TOPMOHOB,
OKa3bIBAIONIMX PETYJIUPYIOIIee JEHCTBUE Ha MOTOPHYIO, CEKPETOPHYI0 U
BCACHIBATCIbHYI0 (YHKIUHM IHIICBAPUTEIBHOTO TpakTa (TacTpUH, CEKPETHH U
JPYTUe TOPMOHBI);

5) skckperopHas (YHKIUSA - 0OECIEYHMBACT BBIACICHUE ITHIIEBAPUTCIBHBIMU
JKEJIe3aMHU B TIOJIOCTh JKEITYI0YHO-KUIIICYHOT'O TPaKTa MPOAYKTOB 0OMeHa (MOYCBHHA,
aMMUaK, >KCIIYHbIC TTUTMEHTBI), BOJBI, COJCH TSIKEIBIX METAJIOB, JICKAPCTBEHHBIX
IpernapaToB, KOTOPHIC 3aTEM yIAJISIOTCS U3 OpraHUu3Ma,

6)  sgBISIETCS ~ MECTOM  OOWTaHMS  CUMOMOTHYECKMX  acCOLMaIlUN
MHUKpPOOPTaHU3MOB.

Hopmanbayto Mukpodopy NHIIEBAPUTEILHOTO TpPakKTa C COBPEMEHHBIX
MO3UIIMKA  CIAeAyeT  paccMaTpWBaTh  KaK  MHOXKECTBO  MHUKPOOHMOIICHO30B,
XapaKTEPHUIYIOMINUXCSI OMPEICTICHHBIM COCTABOM M 3aHUMAIONIUX TOT WJIM WHOU
OWoTonm B OpraHW3Me 4elioBeKa. JTa MHKPO(]IIopa BKIIOYAET NECATKH W COTHU
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pa3HOOOpa3HBIX BHUJIOB MHKpOOpraHu3MoB. HemocTtaTok uim M30BITOK TOTO WM
WHOTO cyOcTpaTa WU MeTa0oJIuTa 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, MEXaHW3MaMH POJOB, CAaHUTAPHBIM COCTOSIHHEM Cpeibl, B
KOTOpPOW OHHU MPOXOJWIM, THUIIOM BCKapmimBaHus. K HacTosmemMy BpeMeHHU
BBISIBJICHBI HEKOTOpBIE OOIKME 3aKOHOMEPHOCTH 3aCETCHHS KEITYyIO0YHO-KUIIEYHOTO
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 TPaKTa HOBOPOXKIEHHBIX MO CBOEMY COCTaBy MPUOIM3HUIACH K
TaKOBOW Yy B3pPOCIBIX, TpeOyeTcsa HECKOJbKO JieT. OcoOeHHO 00MiIbHa MUKpPO(dIOpa
HIDKHUX OTJIEJIOB MHINEBAPUTEIHFHOTO TpakTa. 37ech OOHApPYKEHBI MpPEICTaBUTENN
oonee 500 BugoB OakTepuil. Yncno aHa’poOHBIX MUKPOOPTraHU3MOB B 3TOW 00JacTH
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.

[IpencraButenn HOPMANbHONW MHUKPOMIOPHI TMPUCYTCTBYIOT B OpPraHU3ME
YeJoBeKa B BUEC (DMKCHUPOBAHHBIX K OMPENEIICHHBIM perenTopaM MHUKPOKOJIOHHH,
3aKJIIOUEHHBIX B OWOIUICHKY. buorienka, Kak TmepyaTka, MOKPHIBAET KOXY H
CJIM3UCTBIE OTKPBITBIX OKPYKAIOUIEH CPENIE MOJIOCTEN 3[I0POBOTO YEIOBEKA U COCTOUT
U3 DK30MOJIUCaXapUI0B PA3INYHOTO COCTaBa MUKPOOHOTO MPOUCXOXKIACHUS, a TaKKe
MyIIMHA,  TPOAYIHUPYEMOTO  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
aKTUBHOCTBIO.

Hopmanbnast Mukpodiopa v mpoAayKThl ee MeTaboIu3Ma:

1) yuacTByIOT B:

1.1. perynsiiuu ra30BOro COCTaBa KUIICYHUKA U APYTUX MOJOCTEN OpraHnu3ma;
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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 np.);

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
(BKITFOUAs JIEKAPCTBEHHBIE TIPETIAPATHhI);

1.6. meTOKCHKAIMK SK30TC€HHBIX M HIOTCHHBIX CYOCTPATOB;

2) o0namaroT MOPQPOKMHETHUSCKHM  JCHCTBHEM  (CTHUMYJIHUPYIOT  pPOCT
AMUTEHAIIBHBIX KIIETOK, CKOPOCTh MX OOHOBJICHUS Ha CIU3HUCTHIX, NMEPUCTATHTHKY,
BIIMSIOT HA KOJIMYECTBO MOTPEOISIEMON UK U T.1.);

3) BBIMOJHIIOT HMMMYHOTEHHYIO (YCHJIMBAIOT TYMOPAJIbHBIH W TKAHCBOM
UMMYHUTET, CTUMYJIUPYIOT  (arolmro3, MNPOAYKIHIO  HUMMYHOTJIOOYJIMHOB,
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
MaKpOoOpraHu3Ma.

CoctaB MHKPO(]IIOpEl B OHMOIUICHKE MOXKET H3MEHSATHCS TIOJI BIUSHHUEM, Kak
pPa3TUYHBIX CTPECCOBBIX AareHTOB, (DU3MOJOTHMUECKOTO COCTOSHUS — YeJIOBEKa.
MeauuHcKkre 1 MeIMKaMEHTO3HBIC BMEIIATEILCTBA, BKIIIOYAs WHCTPYMEHTAIBHOE,
XUPYPTHUECKOE WM JICKAPCTBEHHOE BO3JCHCTBHE, MOTYT HM3MEHUTH IEIOCTHOCTH
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
n3MeHeHus. JIucOMOTHYEeCKre MPOSIBICHUS BHIPAKAIOTCS B U3MEHEHUU a0COJIFOTHOU
YUCJICHHOCTH aHA’POOHBIX M JPYTUX MPOKAPUOTUYECKHX KIIETOK, MX BUIOBOTO U
IITAMMOBOTO  COCTaBa, CIEKTpa MW  KOJUYECTBA O0O0pa3yeMblX MHKPOOHBIX
MeTaboauToB. Pa3paboTraHo  OOJIBIIOE  KOJIMYECTBO  TECTOB,  IO3BOJISIONIUX
OOBEKTUBHO CYJIUTh O COCTOSIHUM HOPMaJIbHON MUKPO(DIIOpHI U €€ PyHKINOHATBHOU
aKTUBHOCTH, CTETICHU TTOBPEIKICHUS.

Hopwmainbaast Mukpodiopa KHIIIEYHHKA UMEeT OOJIBIIIOE 3HAUYCHHE B YCBOCHHH
OMOJIOTUYECKN aKTHBHBIX BEIIECTB U UX BBIPAOOTKE.

B pesynbrare HapymieHHs HOPMOOHOIIEHO3a BO3HUKACT JIUCOAKTEPHO3.
JlucOakTepno3 KHIIEYHUKA SBISETCS OAHUM U3 (AKTOPOB, CIOCOOCTBYIOIIUX
3aTSDKHOMY, PELUIMBHUPYIONIEMY TEUEHHUIO IIEJIOTO psija 3a00JIeBaHMM (IUCIICTICHS,
JJIEPTUH, YaCThIC IPOCTYAHBIC 3a00I€BaHNs, TUTIOBUTAMIHO3 B).

YcranoBneHo yeThipe (hOPMBI IPOSIBICHUS TUCOAKTEPHUO03a, BRIPAKAIOIIIHECS:

1) HapyieHneM UMMYHHOTO CTaTyca;
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2) HapyIIeHUEM MHIEBAPECHUS U YCBOSEMOCTH TMHUIIH, OTCYTCTBHEM aIllIeTUTA U
CHI)KEHUEM CHUHTE3a BUTAMUHOB I'PYIIIIHI B;

3) CHI>KEHHUEM TOJIEPAHTHOCTU CIM3UCTON KUIIEUHHKA K IEHCTBUIO MAaTOT€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
MUKPOQIIOPHl KHUIIEYHUKA YEJIOBEKa, IMOCIYKUIM TMPEANOChIIKON K pa3paboTke
TUETUICCKUX U JICUCOHO-TIPODUIAKTUYECKUX KUCIOMOJIOYHBIX MTPOTYKTOB HA OCHOBE
Lactobacillus, Bifidobacterium ¥ Streptococcus. [ JTaBHBIM Ha3HAUY€HHEM MAacCCOBOIO
YIOTPEONCHUsI KHUCIOMOJIOYHBIX TPOAYKTOB SBJSJIOCH TIOJABJICHWE KHUIICYHBIX
THWIOCTHBIX  OakTepui,  JUKBUAANMS  JAUCOMOTHYCCKAX  HaApYIICHUH B
MUIIEBAPUTEIIBHOM TpPAaKTE 3a CYET BBEICHHUS B OpPraHuW3M 4YeJIOBEKa 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 WKW MPOIYKTOB, OOJAMAOMIMX MPOOHMOTHUECKUMU
CBOMCTBaMHU.

[Io cBoemy neWCTBUIO NPOOMOTHYECKHE IMpenaparbl, MPUMEHSEMbIE MpH
IUcOaKTepro3e, pa3AeaioTCs Ha KIACcChl:

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 kuBbIe OakTepun (OubuIyMOaKTEpUH-
dbopte).

5. KomOuHupoBaHHbIe ¢ TU301IUMOM (Ouduims).

6. Ilpemapathl - MpOIyKTHl MeTa0oJIM3Ma HOPMAIbHOW MHUKPOQIIOPHI (XUIaK-
dbopte).

7. PexoMOuHaHTHBIE - cyOanuH (Oaktepun Subtilis, KOHTpoONIUpYIOIIUE CUHTE3
o2-uHTepdepoHa).

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

Xopomuit 3)PexT MmepBUYHON W BTOPUYHOW MPOPUIAKTUKH AUCOAKTEPHO3a
JIOCTUTAaeTCA  WCIOJb30BAHUEM OTEYECTBEHHBIX KHCIIOMOJIOYHBIX MPOIYKTOB,
OoroMoposkeHHoro. [/[Ba crakana kedupa B JI€Hb WM OJHA OPLKS OMOMOPOKEHHOTO
00€eCleynBalOT OPraHu3M IMOJIE3HOM MHUKPOQIIOPO, CYTOYHON MOTPEOHOCTHIO
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KaJblUsS, BUTAMHHOB W aMHHOKHCJIOT, HEOOXOMMMBIX I TPEIyHpPe:KICHUS
OCTEO0IopOo3a.

O} heKTUBHOCTh  HUCIOJIB30BAaHUS ~ OMOMOPOXKEHOTO B MPO(PUIAKTUKE
nucOakTepro3a y JAeTel Oblla uccienoBaHa Ha 0a3e OHOMKETHBIX JTOIIKOJIbHBIX
yupexaeHui . Omcka. HMccnenoBanue mpoBOAMIIOCh B TPU AdTama: MEpBBIA dTan -
OLICHKA 3JI0POBBSl JIeTE€H IMepej] MPOBEACHHEM OHKCIEPUMEHTAa; BTOpPOM JTam —
HKCIIEPUMEHTAJIbHBIN, BKIIOYad BblJady OuWOMOpoxkeHHoro (6 Hedenb) ¢
MOCTEAYIONUM HAOIOIEHUEM 332 COCTOSIHUEM 3/I0pPOBbs JIeT€ll M HACTpOCHHS — 3
MecsIla, TPEeTUH OdTall — OKCIEPUMEHTAIbHBIN, BKIIOYAd IOBTOPHYIO BBIIAUY
OnomopoxkeHHOro (6 Heaenb) C MOCIAEAYIONIMM HAOMIOJACHUEM 3a COCTOSTHUEM
3JIOPOBBS ICTEH U HACTPOCHUA — 3 MecsIIa.

B wmccnenoBanne ObuI0 BKIIOYEHO 179 jmeTel, IMOCEMIABIIMX JIOIIKOJIBLHBIE
opraHu3anuud, w3 HUX 92 pebEHKa COCTaBWIM «OCHOBHYIO» TpymIy (IeTu
MOJIYYaBIINE C PAIIMOHOM 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
3I0pOBbE (KOXKHBIC TMOKPOBBI, XapakTep CTyjla U €ro KpPaTHOCTh, APYTHUE KAIOOBI);
«pONMTENbCKHE HMH(POPMAIMOHHBIC KapTh», BKIOYArONas WHPOPMAIUIO OT
poauTeneid o (akTax MONyYEHHUsS PEOCHKOM CHEIHMATU3UPOBAHHON MEIUIIMHCKOM
MTOMOIIIA ¥ aHTUOMOTUKOTEPAITHH, a TAKKE O HATMYUHU Y JIETEH Kal00 Ha COCTOSHUC
3JIOPOBBS - KAIOOBI CO CTOPOHBI JKEIMYIOYHO — KUIIEYHOTO TPAKTa, aJlJIeprHuecKue
KOXXHBI€ TPOSIBIICHHUS, >KaJ00bl CO CTOPOHBI OPTAHOB JIBIXAHUS, TMPOYHE; «OMPOCHUK
ponuTenei», BKIIOYABIIUKA  BOMPOCHI O  HACJEICTBEHHBIX  3a00JI€BaHUSX,
NCUXUYECKOM U  (U3UYECKOM pa3BUTUM peOCHKa ¢ MOMEHTa POXKJICHUS,
HYMOIIMOHAIEHOM COCTOSHUMU.

B xone uccrnenoBanus y AeTei TPOSKpPATHO OTOMpaiCa HAa 0AKTEPUOTIOTHIECKOE
WCCJIeIOBaHNE Kai (70 MEpBOro Kypca mprema, Mmocje HEro U Mociie BTOPOTO Kypca
nmpuema), ONpEeACISUINCh  JIaKToOakTepuu;  OudumodakTepuu;  SHTEPOKOKKU;
kinoctpuauu; E. coli Tunuuneie, E. coli makro3zoneratuBHbie, E. coli
TeMOJIUTUYECKUE; JIp. YCJIOBHOMATOTEHHBIE  OSHTEPOOAKTEpUH;  CTA(DUIOKOKK
30JI0TUCTBIN; CTAaUIOKOKK canpodUTHBIN, S3MNUIEPMaTIbHBIA; APOXIKENOA00HbIE
rpubbl poxa Candida; HedepMeHTUpYIOIIHME OaKTEpPUH; IMATOTCHHbIE OaKTEpHUH.
HccnenoBanus BBITONHSUINCh B AKKPEAUTOBAHHOM HCITBITATEIIBHOM J1a00paTOPHOM
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 MUKPOQIOPOH U IETH C MPOSBICHUSIMH JUCOAKTEPHO3a, IPH ITOM BTOpas
TpyImia Mmoapa3fessuiach Ha TPU MOATPYIIHBI (B COOTBETCTBUHM C KiacCUpUKAIHEH
nucoakrepuosa o M.b. Kysaepoii u K.C.JIanono, 1991 rox) — nucbakrepro3 nepBoit
CTENEHU (JaHHas TPYyIIa XapaKTepu3oBaJach CHIDKeHWEeM Ha | — 2 mopsaka
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KOJIMYEeCTBa OM(PHUI0- U TaKTOOAKTEPHid, KUILIEYHON MAT0YKH); AUCOAKTEPHO3 BTOPOU
cTereHn (Ha (poHE CHIDKEHUsS coaepkaHus Oudumo- M Jakrodbakrtepuid 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 aspooon (106-
7 KOE/mn u Bbiie. ), Hanuuue rpu6oB poaa Candida, ctapuiokoKKOB.

PesynbraThl mccienoBaHUS - Tepei MPOBEACHUEM JKCIIEpUMEHTa (TIepBBIT
ATall WCCIICOBAHUS) CTATHCTHUCCKUX PA3IUYMi B YACTOTE W CTEIICHU TPOSBICHUS
nucOaKkTepro3a B OCHOBHOM M KOHTPOJIbHOUM Trpymnmax He Obuio (p=0,375). SBnenus
nucOaKkTepro3a pa3sHOW CTEMEHW BBIPAKEHHOCTH oTMedanuch y 77,2-80,9%
oOcnenoBaHHBIX JeTed. TpeTbsd cTemeHb aucOakTepuo3a oTMmeuanack B 2,1%
OCMOTPEHHBIX, BTOpas creneHb —y 35,2% neren, nepsas —y 30,1%.

Ha BTOpOoM »9Tame Hay4yHO-TIPAKTUYECKON (HMCClIeIOBATENbCKON) paboThl
(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
IUcOaKTepruo3a 3HAYMMO HE HM3MEHWICS, HO MPU 3TOM CYIIECTBEHHO COKPATUIIOCH
KOJIMYECTBO JETel €O BTOPOM CTENEeHbIO AUCOAKTEpPHO3a U COOTBETCTBEHHO
YBEIIMYUJIOCH KOJIMYECTBO JETEU C IEPBOU CTEMEHBIO.

[locne mpoBeneHHsI TPETBEro 3Tama MCCIEAOBAHUS YIEIbHBIA BEC JETEU C
NPOSIBICHUSIMU TUCOAaKTEpHO3a B OCHOBHOHM rpymmne cocTaBisil 36,3%, mpu 3ToM
MPOSIBJICHUM TPEThEH CTENEHU CPeu JIETeH «OCHOBHOW» TPyMIbI HE HAOJIOANI0Ch,
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 IeTeld OCHOBHOU
TPYNIBI, COCTaBUBIIEM — 2,3 THS B MECSII, IO KOHTPOJIbHOU Tpymme — 4,8.

K umcily TONOXKHUTENBHBIX PE3YJIBTATOB DJKCIEPUMEHTA CJSAYET OTHECTH
CYILLIECTBEHHOE COKpallleHWE >Kajo0 Ha aJIepruuecKue peakluuu, IepMaTUThI,
HapYIIEHUs NEITCIbHOCTH YKEIYIOYHO-KHIIICYHOTO TpakTa y nereid. Takke Bce 0e3
WCKITFOUCHUS POJUTEIIM OTMETHIIN YIYUIICHUE TCHUXO0-3MOIMOHAIBHOTO COCTOSHHS
JIeTeH B JHH, KOTJa JCTSIM BBIIaBAIIOCh MOPOKEHHOE.

[lo pe3ynbraram BBIMOJHEHHON pPaOOThl OBUIO CHENaHO 3akKiloyeHue o0
9(h()EKTUBHOCTH BKJIIOYCHHS B OCHOBHOW pallMOH TUTaHUA peOeHKa MPOAYKTOB
MPOOHMOTHUYECKOTO JEUCTBUS B (hOPME KypCOBOTO HA3HAUYCHUSI B KAYECTBE BTOPOTO
3aBTpaKa WK MOJAHUKA. [1o uToram mepBoro u BTOporo Kypca (Mpoa0HKUTEIIbHOCTh
KKJIOTO IIUKJIa 6 HEeIelNb) mpruemMa OMOMOPOKEHHOTO Y IETe OTMEUYaIoCh CHIDKCHUE
BBIPXEHHOCTH TUCOAKTEPHO3a, COKpAIIEHHE KOJIMYECTBA JIeTell ¢ AMCOAKTepHO30M,
COKpAIlleHHe K00 Ha MUCPYHKIIMU KUIICYHHUKA, aJUICPTHYECKHUE pEeaKIuu |
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JNEPMaTUTBI, TAKXKE OTMEYAIOCH YIYUIIEHHE ICHUXO0-3MOLUUOHAIBHOTO COCTOSHHUS
JeTed, TMOBBIIIANACH  IMOCEHAEMOCTh  JIE€TbMH  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 K.M., Pogun M. A., Cxaspo C. Il., CumonoB A. H. Ilone3nas
MUKpo(opa KHILIEYHUKAa W €€ Koppekuus npoouotukamu // IlpuoputeTHsie u
WHHOBAIIMOHHBIE TEXHOJIOTMM B >KMBOTHOBOJCTBE — OCHOBa MOJIEPHU3AIUU
arpomnpoMBIIIIEHHOTO KomIuiekca Poccun: COOpHUK HaydyHBIX CTaTedl 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 pyHKimonupoBanus // Jlewammii Bpad. — 2006. - Ne 4. — C.60-65.

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

5. Kopotbko I'. @. duzuonorust cucteMsl nuiieBapenusi: 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. Ponb BAJIoB B BocCTaHOBIEHUU MHUKPOQIIOPHI
KKT npu antubmoruxorepanuu // OMI'TY. - 2012. - Ne5. — 4 c.

4.2.3. Tema Ne 3 «OcHOBHBIE KOMIIOHEHTHI IMHAIIN»

Heasb: ObOecnieunTh HamMyMe HEOOXOAMMBIX B IOBCEIHEBHOW >KWU3HM 3HAHUU O

MUIIEBONM U OMOJIOTUYECKON IIEHHOCTH MPOIYKTOB, OJIF0]1, MEHIO.

KoHTpoJsbHbIE BONIPOCHI:

1. Yto moHUMaETCs 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

BUTAMUHOB.

5. Ponb MHKpPO- M MakpO3JI€MEHTOB Ha MPOIECCHl POCTa M Pa3BUTHs peOeHKa,

HMCTOYHUKH MUKPO- U MAKPO3JIEMEHTOB.

6. Uto moHMMaeTcs 1Mo MUIIEBOM J00ABKOM, U IS KAKUX eIl UX UCTIOIb3YIOT

B U3TOTOBJICHUH MUIIEBBIX MPOTYKTOB?


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

[IumeBble cyOcTparbl, OOECHEYMBAIOIIME OPraHU3M SHEPIeTHYECKUM H
IJIACTUYECKUM MATE€pUajoOM, MOTYT pacCMaTpUBATHCS KaK OCHOBHBIE KOMITOHEHTBI
nuu. IIpuMeHUTENBHO K 4YeNIOBEKY, K TaKOBBIM MOXXHO OTHECTH BOZY,
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, MPEeXKAE BCEr0, XMMHYECKHMM COCTaBOM IIPOJAYKTa, C YYETOM
NOTPeOIECHUS €ro B OOIIEIPUHSTHIX KOJMUECTBAX, U SHEPreTUUECKOMN LIEHHOCTBIO.

Kpureprem oLeHKH KadecTBa MUIIEBOM LEHHOCTH fABIIsAETCS conepxanue B 100
I CheJOOHOM YacTH TMpPOAYyKTa OEJIKOB, JKHPOB, YIJIEBOAOB (B T), HEKOTOPHIX
BUTAMHHOB, MaKpO- U MHUKPO3JIEMEHTOB (B MT), JHEpreTuyeckas IEHHOCTb (B KKall
i KJ[K), TOMOJTHUTENbHBIE MTOKa3aTeNU. B CBSI3M ¢ 4eM UMEHHO 3Ta MH(pOpMaLIU
HAHOCHUTCSl Ha 3TUKETKE (MapKUPOBOUHOM SPJIBIKE) BCEX PEaTU3yEMbIX B TOPrOBOM
CETH MPOAYKTOB.

[InmeBble BelecTBa yCBaMBAKOTCS OPraHU3MOM HEOJIMHaKoBO. Ha ycBosiemocThb
KOMIIOHEHTOB MHILIM BIMSIET UX (opma CBSI3U B NPOAYKTE, HAIMUUE MHILEBHIX
BOJIOKOH, CTIOCO0 KyJIMHApHON 00paOOTKH, HATUYHE COCIUHEHUH, CTIOCOOCTBYIOIINX
Jy4dliedl  yCBOSEMOCTH, NPHUCYTCTBHE WM OTCYTCTBHE Dpsia  BUTAMHUHOB,
(GYHKIIMOHAJIBHOE COCTOSIHME OpraHusma, Hajuuue 3a0osieBanuit. [loaTomy crienyer
paznuyaTh MOHATHS «IULIEBAas LEHHOCTb» IPOAYKTOB IHTAHHUS M «pealibHas
NUUieBass LEHHOCTb». IIpUYMHBI HEOAMHAKOBOM  YCBOSEMOCTHM  Pa3JIMYHBI.
YcBosemocTh  Oenka, Hanmpumep, MoxeT kosiebatbes oT 70 g0 96 %,
MaKpOd3JIEMEHTOB, Takux Kkak ¢ocdop, kampumii, marauii — oT 20 1o 90%,
OOJIBIIMHCTBA MUKPOAJIEMEHTOB (3kene30, NMHK U T.1.) — oT 1 10 30 %. Taxxe B
HIMPOKUX TMIpeiesiax BapbUPYETCsl yCBOSIEMOCTb KUPOB, YIIIEBOJIOB U BUTAMHHOB.

bonee wyacTHbIMM MOKa3aTeNsIMU, XapaKTEPU3YIOIIMMU MUIIEBYIO IIEHHOCTb
MPOJYKTOB, SIBJISIOTCS OMOJIOTHMYECKasi, SHEpreTuYecKas EeHHOCTh U OUOJIOrn4ecKas
3 PEKTHBHOCTS.

buonornueckoil IEeHHOCTHIO HA3bIBAIOT MOKA3aTeNb KayecTBa MUIIEBOro Oenka,
OTPaXKaIOIIUN CTETIEHb COOTBETCTBHUS €r0 aMUHOKHCIIOTHOTO COCTaBa MOTPEOHOCTAM
OpraHuM3Ma B aMUHOKHUCJIOTaX JIsl CHHTE3a Oelka.

[Ton sHEpreTUUeCKON IEHHOCTHIO MOHUMAIOT KOJIMYECTBO AHEPTrUM (KKaml, K/[x),
BBICBOOOKJA€MOI B OPraHU3ME U3 MUIIEBBIX BEIIECTB MPOAYKTOB AJIsi OOECIIeUeHuUs
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ero ¢usnonornyeckux ¢ynkauii. [Ipum cropanum B atmocdepe kucimopoma 1 r
YTJIEBOJIOB BhIZIEsieTcs B cpeaHeM 4,3 kkai, 1 T xupoB — 9,45 kkai, 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, BXOIAIMX B cocTaB upa. [lomydeHHBIE JaHHBIE COIMOCTaBISIIOT C
TUTIOTETUYECKUM, «HICATBHBIMY KUPOM.

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

OtnaenpHBIE XUMUYECKUE COCIMHEHMS, BXOJSIIME B COCTaB IMIIM, Ha3bIBAIOT
HyTpHUEHTaMH (MaKpo- M MHUKPOHYTpHEHThI). K MakpoHyTpHEeHTaM OTHOCST
VIJI€BOJBI, JIMIUIbLI, O€JIKH, HEKOTOphble MHUHEpajbHbIE BEIIeCTBa, a K
MHUKPOHYTPHUEHTAaM — BUTAMMHBI U P MUHEPAIBHBIX COCIUHEHUN. B coctaB muiu
BXOJST TaK)K€ HEAUTMMEHTAPHBIE KOMIIOHEHTHI, KOTOPbIC HE SIBJISIIOTCSI HICTOUHUKAMU
SHEPI'UH JIJIsi OpraHru3Ma U HE UCIIOJIb3YIOTCSI B KAYECTBE CTPOUTEIBLHOTO MaTepuara.
DTO Tak Ha3bIBaeMble OAJTACTHBIC COCAMHEHUS — LEJUTI0103a (KJIeTuaTKa), TUTHUH,
TICKTUHOBBIC BEIISCTBA.

N3 92 BcTpevaromuxcs B MPUPOAE 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) Ha3bpIBalOT 3JIEMEHTHI, IPUCYTCTBYIOIINE B OPraHU3ME YEJIOBEKA B OYEHb MAJIbIX
CJIeIOBBIX KoJimdecTBaX. [IoTpeOHOCTh B HUX OT HECKOJIBKUX MHKPOTPAMMOB IO MT.
DCCEeHIIMANIbHBIC DJIEMEHThI BXOJST B COCTaB Pa3IMYHBIX (PEPMEHTOB, TOPMOHOB,
BUTAMHUHOB, COCTaBJSIOT HEOOXOIUMYH B (PYHKIIMOHAJIBHOM OTHOIICHUH YacTh
PA3IMYHBIX KJIETOYHBIX CTPYKTYD.

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
CUHEPIrUYECKHEe W AHTAarOHHUCTUYECKUE CBSI3U. MUKPOA3JIEMEHTHI BIUAIOT HA POCT U
pa3BUTHE YEJIOBEKA, Ha TMPOILECChl JbIXaHMS, KPOBETBOPEHUS, HMMYHOTEHE3a,
MOBEJCHYECKUE peakiuu, Ha MOpGOGYHKIMOHATBHYIO NESITEIBbHOCTh U JPYTHE
(GyHKIIUM BCEX OPTaHOB M TKaHEH.
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brnaromapsi BomHO-COJIeBOMYy OOMEHY B OpraHU3ME IMOJJICPKUBAIOTCS Ha
OTHOCUTEJIBHO CTAaOUJILHOM YpPOBHE OCMOTHYECKOE JaBJICHHE, OCYIIECTBIISIIOTCS
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).

Tabumua 1. IlpumepHbIe 3HAYEHUS] CYTOYHOM MOTPEOHOCTH B JHEPTUH

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

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

YenoBeKk MOMy4YaeT SHEPruio, yHOTpeOssiss NUILY, COAEPKAILILYH YIJIEBOJBI,
*Kupbl U Oenku. [loTeHIManpHas SHEPTHs, 3aKIOUCHHASs B XUMUYECKUX CBSI3SIX ITUX
COEIIMHEHUI, BRICBOOOKIACTCS B pe3yiIbTaTe aHadpoOHOTO (03 yJacTusi KUCIopoia)
WM a3poOHOTO (C ydyacTueM KHUCIopoza) oOMeHa.

Jns u3MepeHusi DHEpPruM, 3aKIOUYEHHOW B TOM WM HMHOM MPOIYKTE,
UCIIOJIB3YETCS ClelMalibHasl €AMHUIA U3MEPEHUs SHepruu (kanopus). OgHa Kajnopus
— 3TO TaKoe KOJMYECTBO DHEPIHH, KOTOpOoe TpeOyeTcsi, 4YTOObl TMOBBICUTH
temneparypy 1 r Boasl Ha 1°C. B MexayHapoaHON CUCTEME €ANHUIL JI 3TUX LEeTeH
UCIIOJIB3YIOT APYTYIO €IUHUILy, KOTOpasi Ha3bIBaeTcs JuKOyib. OpHa KUIOKaIopus
(1000 xam) coorBercTBYET 4,19 Kunomxkoynent (kx). [Ipu okucnenun 1 r yrneBosioB
Boiensiercs 4,1 kkan (17,17 kJIx), 1 T xupa — 9,3 kkain (38,96 x/Ix), 1 r 6enka —
4,1 xxan (17,17 xJIx).

PekomeHnnyemas nuiieBasi LHEHHOCTh MEHIO I JIETeH IIKOJBbHOIO BO3pAacTa
npuBeseHbl B Tabi. 2,3. 3HaueHus], IpUBEICHHbIE B TaOJIHIlE, MOTYyUYEHBl PAaCUETHBIM
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MyTeM, OTTAIKUBASCH OT CICAYIONINX YUYETHBIX JIAHHBIX — KaJOPUHHOCTH CYTOYHOTO
pammoHa — 2350 Kkkaj, MPOIEHTHOS pacHpe/eiICHUEe KaJOpUHHOCTH IO MpHeMaM
nuiy Ha 3aBTpak 20-25%, BTopoii 3aBTpak — 5%, ooen — 30-35 %, mongauk 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 HEHHOCTh CYTOYHOI0 MEHIO JIJIS 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
MPOIOJDKEHUE TaOIUIIBI 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
Hns  oOecredyeHUs:  DHEPreTUYECKOM  [IEHHOCTH  IMHIIEBOTO

COOTBETCTBUH C TaOIHUIEH 4.

OCHOBHBIM HCTOYHMKOM SHEPTHM Yy YEJIOBEKA SIBJISIFOTCS YTJIEBOJIBI, KOTOPHIE
MOCTYIAOT B OpPraHU3M IMpH 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

OOJIBIIMHCTBO MOHOCaxapuabl IIPCBPAIIAIOTCA B I''TFOKO3Y.

bpykTO3a,

Taoauna 4. CpeanecyrouHbie HA0OPbI MUIEBOH MPOXYKTOB JIJI

panuona
PEKOMEHJIyeTCsl JIsi MPUTOTOBJIEHHUS OJI0JI HKCIOJb30BaTh HAOOpHI MPOAYKTOB B

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

Hroro 3a cyrku
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 KBAIlIEHbIC™, B T.4. TOMAT-IIOPE, 3€JICHb, T 280 320
8 | OpyKTHI CBEXKHE 185 185
9 | CyxoppyKThI 15 20
CoKH IJI0JJOOBOIIHBIE, 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 | KucioMonouHnas 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 cnmuBo4YHOE 30 35
21 | Macno pacTUTeNbHOE 15 18
22 | Slitmo, mr. 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 numieBasi moBapeHHasi HOUpOBaHHAS 3 5
31 | Crerun 2 3

[IpuMeuanue: B mepuoj MPOBEICHUS CIIOPTUBHBIX COPEBHOBAaHMM, COOpOB (WTp), CIETOB H
T.II. HOPMBI TUTaHUS JJOJDKHBI OBITH YBEIHUEHBI He MeHee ueM Ha 10 %.

* - coJIeHbIe U KBallleHHbIE OBOIIH — He 0osee 10 % oT 00111ero KoJIn4ecTBa OBOIIIEH.

** - B TOM 4MCIE I MPUTOTOBJICHUS OO U HAITUTKOB, B CIy4ae MCIOJIb30BAHUS MHILEBOI
MPOIYKIIUHA TPOMBIIIJIEHHOTO MPOW3BOJICTBA, COAEPXKAIIMX caxap, BbIJada caxapa JOJDKHA OBITH
YMEHBIIEHA B 3aBUCUMOCTH OT €T0 COJEPKaHUsI UCIOIb3yEMOM TOTOBOM MPOIYKIUH.

N36wITOK OOpasoBaBiieiics B mpolecce MeTaboau3Ma YTrieBOJOB TTFOKO3BI
nepexoaut B (PochoprIMpOBaHHYIO OO0paTUMYIO pe3epBHYIO (OpMy TJIMKOTEH,
KOTOPBIN XPaHUTCS B TICYCHH M KJIETKaX pa3ludHbIX TKaHed. KomnuecTBo ramkoreHa

13 npujiokenne 1 k meroaudeckuMm pexkomeHpauusm MP 2.4.0179-20 «Pexkomengauuu 1Mo

OpraHu3aly MUTaHUA 00yJaroIuXxcs B 00111e00pa30BaTENbHBIX IIKOIAX»
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y B3pocioro uenoBeka wuHorna pgocturaet 200 1. Ilpu CcHHKEHHMH YpPOBHSA
CBIBOPOTOYHOM TJIFOKO3bI, TJIMKOTE€H PAaCUICIUISETCA, YTO MPUBOJUT 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,
MIOCKOJIBKY HM30BITOYHOE IMOCTYIUIEHUE MPOCTBIX YIJIEBOJOB YBEIMYHUBAET YaCTOTY
pa3BUTHUSL aTEPOCKIEPO3a, HAPYIIAET HE TOJBKO YIJEBOAHBIM, HO W JIMIUJIHBINA
OOMEHBI, TMOBBIIIAET CBEPTHIBAEMOCTh KpPOBU, TO €CTb IO CBOeMy 3(dekrty
HAIIOMUHAET U30BITOYHOE MOCTYIVIEHHE B OPTaHU3M HACBIIIEHHBIX KUPHBIX KHUCIIOT.
BaxxHo, 4T0OBI B KOJUYECTBEHHOM OTHOIICHHH YTJIEBOJbI OBUIM JOCTATOYHO
PaBHOMEPHO pPaCIHpEAEICHbl MO OTACIbHBIM MpHEMaM MUIIU. YTJIEBOJAbI, TOMUMO
TOTO, YTO OHM SIBJISIIOTCA HauOoJiee JIETKO JIOCTYIHBIM HCTOYHUKOM DHEPIuH,
BBICTYIIAIOT TaK)K€ B KAUECTBE MCTOYHHMKA IUIACTUYECKOrO0 MaTepuana. B yacTHocTH,
MIPOMEKYTOUYHBIE MPOJYKTHI YTIEBOAHOTO OOMEHA BXOJSAT B COCTaB HYKJIECHHOBBIX
KUCIOT  (WEeHTO3bl), TpeOyrTCs AJIi CHUHTE3a HEKOTOPBIX  aMHHOKHCIIOT,
MPEBPAILIAIOTCS B )KUPBI, BXOJAT B COCTaB KJIIETOYHBIX CTEHOK, aHTUTEN U T.J.

B pammoH 310poBOro B3pOCIOrOo YeJIOBEKa JOJDKHBI BXOAUTh TaKXKe
pacTUTENbHbBIE TUIIEBbIE BOJIOKHA (IEKTUHOBBIE BEIIECTBA — HE MEHEE 5-6 T B CYyTKH
U Kieryatka — He MeHee 9-10 r). OnTuManibHOE cojep)KaHUE MUIIEBBIX BOJOKOH
JTOJDKHO cocTaBiaTh 25-50 r (u3 pacuera 11,5 r wa 1000 kkam). IlexTuHOBBIE
BEILECTBA, KJIETYaTKa COJIEPKATCS B ChIPHIX (PpyKTax, OBOLIAX, Ar01ax U 00OOBBIX.

OCHOBHBIM HCTOYHHUKOM aMHUHOKHUCIIOT SIBISIOTCS O€JNKU. AMHUHOKHCIIOTHI
Y4acTBYIOT B MOCTPOCHUU THICAY PA3JIUUYHBIX OEIKOB, HEOOXOIUMBIX [IJISi POCTa U
BOCCTAHOBJICHUSI BCEX KJIETOK M TKaHEW YeJOBEKa, a TaK)Ke BXOJAT B COCTAaB COJIEH,
YYaCTBYIOIIMX B  MOAJEP)KaHUUM  OCMOTHYECKOTO  PaBHOBECHs,  OOpa3yroT
MHOTOYHUCJICHHBIC TJIMKO-, HYKJIEO- U JIMIONPOTEHbl, (EePMEHThI, TOPMOHHI,
reMOTJI00WH, aHTUTENA U JIPYTUE 3alUTHBIE CTPYKTYPhl HUMMYHHOW CUCTEMBI, BXOJIST
B COCTaB HOITEW, BOJIOC. Y 3J0pPOBOr0 YEJIOBEKAa B TEYEHHE CYTOK KOJUYECTBO
pacmajatomierocss  O0enka  JODKHO — COOTBETCTBOBATh — KOJMYECTBY  BHOBD
CUHTE3UPOBAHHOTO. sl OlEHKH OHOJOTHYECKOM IIEHHOCTH Oelika HCIONb3YIOT
MOHSTUE A30TUCTHII OOMEH, TO €CTh COCTOSHME, NpH KOTOPOM KOJMYECTBO
MOCTYMAIOIIET0 B OpPraHW3M a30Ta TOYHO COOTBETCTBYET €ro KOJUYECTBY,
BBIBOAMMOMY W3 opranusMa. Eciaum konaudecTBO 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
WCITIOJIb30BAaHUHU TOJIBKO PACTHUTEIILHON MHIIKA MOXKET HaOII0JAThCS OTPHUIATEIHHBIN
a30THCTBIN OaaHC, KOTJa KOJIMYECTBO BHIBOAMMOIO U3 OpraHU3Ma a30Ta MPEBHIIIAET
ero mocryrmienue. KoHeuHbIM 3TanoM (EpMEHTATUBHOTO pacIleIJIeHUsI OEIKOB
SBIISIETCSL 0Opa30BaHKUE PACTBOPUMBIX B BOJE AMUHOKHUCIIOT.
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Jlnst addexTuBHON pabOThI OpraHM3Ma HE3aMEHUMBIE aMUHOKHCIIOTHI (BaJlvH,
JICUIUH, W30JICUIIMH, METUOHUH, TPEOHUH, METUOHHUH, TpunrodaH, ¢eHuIaIaHNH,
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, neinuHaa — 70, 1M3uHa — 55, METHOHUHA 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, 06000B, ropoxa,
XJIEOHBIX 3J1aKOB, OpexoB. YenoBek qoipKeH notpednars 1-1,5 rpamma Oenka B JIeHb
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>KAT MX B HE3HAYMTEIHHOM KOJIMYECTBE.
Tak, B OenKkax MIICHUIBI, PKA WIA KyKypy3bl KOJHMYECTBO JIM3WHA B JBa pasa
MEHBIIIE ONTHUMAJIBHOTO, HO JOCTATOYHOE KOJMYECTBO TpPUNTO(aHA, OTMEYACTCS
neuIuT TpeoHWHa, U30JCHIIMHA W BaJMHA. belku OG0OOBBIX JUMHUTHUPOBAHBI IO
CepocoepXKaIluM HE3aMCHUMBIM aMUHOKHCIOTaM (METHOHWH U IHCTEHH) W
TpunTodany. Pa3aenbHoe UCMONb30BaHUE TOJIBKO 0000B MIIM KYKYpY3bl HEM30EKHO
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 JE3aMHHHPYIOTCA, YTO COMPOBOXIACTCS BBIJCICHHEM aMMHUaKka U
oOpa3zoBaHHEeM KETOKHCIIOT. [locinenHrue BCTYMmarOT B YHEPTETUUECKU METa0O0IN3M 1
MIOCJIE COOTBETCTBYIOIINUX MPEBPAICHUI pacnagaroTCs 10 BOJLI U YTJIEKUCIIOTO Tasa.
O0e3BpekMBaHNEe OOpPA30BABIIETOCS B MPOIECCE IHEPTETHUUECKOro MeTaboIm3Ma
OCJIKOB aMMHaKa OCYIIECTBIISICTCS B IEUCHU ITyTEM MPEBPAICHUS B MOUCBUHY.

B mumieBbIX mpoaykTax, 0COOCHHO JKHBOTHOTO TPOUCXOXKICHUS, COACPIKATCS
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
HEHACHIIIIEHHBIX )KUPHBIX KUCIOT. HackIeHHbIe )KUPHBIC KUCIOTHI (TAJIbMUTHHOBAS,
CTEapUHOBAsI W JIp.) HWCIONB3YIOTCS OPTaHW3MOM B IIEJIOM KaK JHEPreTUYCCKUN
MaTepHual. 3a CYeT WX OKHUCICHUS 00eCIeYnBACTCS OKOJIO MOJOBUHBI TOTPEOHOCTH B
SHEPTUU B3POCIOTO 4YenoBeKa. [Ipy 3TOM TriIaBHYIO SHEPTETHUYECKYIO POJIb MTPAIOT
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TPUIIHIEPUAbl (HEUTpanbHble KuUpbl). JKUpBl CIOyKaT pe3epBOM MUTaHUS; Y
B3pOCJIOTO YE€JOBEKa OHU cOCTaBIAOT 10 10-20% Maccel Tenna, MpeuMyIIeCTBEHHO
MIPUCYTCTBYS B OAKOKHOM >KMPOBOM KJIETHATKE.

JKupbl BBIIONHSIOT TaKXke IUIACTHYECKYIO M PETYJSTOPHYIO  (PYHKIIHH
(ITMHHOLIETIOUCYHBIE >KUPHBIE KHUCIOTHI, (POCHOIUIUILI, XOJECTEPHH), BXOIAT B
COCTaB KJICTOYHBIX MEMOpaH, 3allUTHBIX 000JI0YEK HEPBOB, COCYJIOB, Pa3IMYHBIX
OpraHOB, BBIMOJHAIOT TEPMO3AIIUTHYIO (PYHKIHIO, CIyXaT IEePEHOCYUKOM
xupopactBopumbix (A, E, K) BUTaMHHOB, SBISIIOTCA MpPEIIECTBEHHUKAMHU
CTEPOUIHBIX TOPMOHOB, JKEIYHBIX KHUCJIOT U MPOCTArIaHAMHOB. OCOOEHHO BaKHBI
JUISL  CO3MAHMS  IEIOCTHOCTH OWIMIUIHBIX CTPYKTYp KIETOYHBIX MeEMOpaH
JUTMHHOIECTIOYEYHBIC HEHACHIIIIEHHBIE KUPHbIE KUCIOTHI. VX JensIT B 3aBUCUMOCTH OT
JIOKaJM3aliy TIEPBOM JBOWHOW CBS3M Ha TPU TIpymibl (omera-3, omera-6, omera-9).
Owmera-3 u -6 KHACIIOTHI SIBJISIOTCS TOJWHEHACHIIIICHHBIMHA, B TO BpeMsl Kak omera-9
MOHOHEHACHIIIIEHHbIE. UeTOBeK MOXKET CHHTE3MPOBATh BCE HEOOXOJIUMBIC ISl HETO
JUNHIbI, KpoMe omera-3 (o-JIMHOJICHOBas KHCJIOTa, SWKO3alleHTaeHOBas KHUCIIOTA,
JIOKO3areKCacHOBass KHCIIOTa) W OMera-6 (ImHOJieBas KHCIIOTa, Y-JIMHOJICHOBAS
KMCJIOTa, JUTOMO-Y-JIMHOJICHOBAsl KHUCJIOTA, apaxXWJOHOBas KHCIJIOTA, OJECHHOBAs
KHCJIOTa, KaJ0JICMHOBAs KUCJIOTA) JMUHHOLIECTIOUEYHBIX JKUPHBIX KUCIIOT.

Kak mpoctbie, Tak ¥ CIOXHBIE JIUIUJIBI MOTYT CUHTE3UPOBATHCS B OpPraHU3ME.
HckntoueHue COCTABJISIIOT TaKWE HEHACHIIMICHHBIE JKUPHBIE KHUCJIOTHI, Kak
AUKO3aMeHTaCHOBAs, JJOKO3areKCaeHOBasl, IMHOJEBAs, JIMHOJICHOBAs U apaxuJI0HOBas,
KOTOphI€ JOJDKHBI MOCTYINaTh B OpPraHU3M YelOBeKa C MHUIIEH B TOTOBOM BHJIE.
JluHoneBass KucjaoTa B TMNPUCYTCTBUM THAMHWHA W THUPUJOKCHUHA CIOCOOHA
MpeBpaIiaThCcsl B apaxuIOHOBYIO KHCIOTY. YKa3aHHBIE HE3aMEHUMBIC KUPHBIC
KHCJIOTBI  BXOASAT B cocTaB  (GochHOIMIUIOB WM  CIy)KaT B  KayecTBE
MPEAIICCTBCHHUKOB  (HampuMep, apaxuJIOHOBas KHCJIOTa) IPOCTAarIaHIHuHOB,
JEHKOTPUECHOB, TPOMOOKCAHOB M MPOCTAUKIMHOB. Ilpu OTCYyTCTBUHM WM
HEJIOCTATOYHOM TIOCTYIJICHUM B OPraHU3M HE3aMEHHUMBIX JKUPHBIX KHUCJIOT Y
YeJIOBEKa OTMEYaeTCs 3a[ep)KKa pocTa, HapylmieHHue (DYHKIIUHA MOYEK, OTMEYAIOTCS
MaTOJOTHYECKUE HM3MEHEHHMS B KOXE, MOXET pa3BUThbCH Oecruiogue. OCHOBHBIMH
MUIIEBEIMA UCTOYHUKAMU KUPOB JJIsl YEJIOBEKA SIBJISIOTCS: MOJIOKO, MSICO, SIMYHBIN
JKEJITOK, CBHUHOE cajo, KOMYEHOCTH, MSCO, PbIOA, OpEeXH, pacTUTEIbHBIE Macia.
buonorndeckass 1IEHHOCTh  KUPOB  OMpeAensieTcs  OOBIYHO  KOJWYECTBOM
MPUCYTCTBYIOIMX B HHUX HE3aMEHUMBIX KUPHBIX KHUCIOT U HMX YCBOSEMOCTHIO.
OnTUMaNbHBIM CUUTAETCS CIEAYIONIEe COOTHOIICHUE XUPHBIX KHUCIOT B IMHUILEBOM
pallMOHE: HACBIIMICHHBIE >XUPHbIE KHUCIOTHI - 30%, MOHOHEHACBHIIICHHBIC THIA
0JICMHOBOM KHMCIOTHI - 60%, monuHeHacwleHasie - 10%. 910 gocTuraeTcss B TOM
CJIy4yae, €CJIM COOTHOIIEHUE PACTUTEIbHBIX U KUBOTHBIX KUPOB B PAllMOHE MUTAHUSA
cocraBiseT 3:7.

JIy1st HOpMaTbHOTO POCTA M Pa3BUTHS PEOCHKY HEOOXOAMMBI TaKKE BUTAMUHBI.
BuTtaMuHbI - 3TO OpraHM4ecKue COeIMHEHUS, COIepKallliecs B IPOAYKTaX MUTaHUS B
OUYEHb OTPAHMYEHHBIX KOJMYECTBAX, HO WTPAIONINE BAXKHYIO POJb B METa0OIHM3ME
OENKOB, XUPOB M YIIEBOAOB, B OCYIIECTBICHUH MHOTOYUCICHHBIX (YHKIIUN
opraHusMa, jisi 00pa3oBaHHWS W OOHOBICHUS KJIETOK W TKaHEH dYenoBeka. B
HacTosIEe BpeMsl M3BECTHBI 13 BuUTaMuHOB: >kxupopactBopumbie - A, D, E, K u
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BojlopacTBopuMbie — B; (tmamun), B, (pubodnasun), Bg (mupumokcun), Bi;
(mmanokoOanamuH), PP (HuamuwH, BKIIOYArONMA HUKOTHHOBYIO 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. Kumednple OakTepwy dYeIOBEKa B TEX WM HWHBIX KOJUYECTBAX MOTYT
MPOU3BOANTh BUTaMUHBL: K, OWOTHMH, (OTMEBYIO KHCIOTY, ITMAaHOKOOATaMUH,
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 mpmpoxe 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 ).
CoryiacHO COBpPEMEHHBIM JaHHBIM HauOOJIee AKTYyaJIbHOM MpOOJEMOl BO MHOTHX
CTpaHax ABJSETCS JAePUUUT TUAMUHA, HUALMHA, puOOQaBuHa, (OJIMEBONH U
aCKOpOMHOBOM KHUCIIOT.

3HauUTENbHOE OOJBIIMHCTBO OMOJOTMYECKH AKTUBHBIX COEIUWHEHHM, 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 BEIISCTB, 0€3 Yero KH3Hb
HEBO3MOJKHA.

ButamuHbl, CBA3aHHBIC C pa3TUYHBIMH (epMEHTaMHU, MPUHUMAIOT Y4acTHE B
oOecrieueHun opranusma sueprueii (B, B,, PP), OuocunTese u npespanieHiun 0eIKoB
1 aMmuHOKHCIIOT (Bg, B1y), reHeTHueckoro Mmatepuana KJI€TOK - HyKJICMHOBBIX KHCJIOT
(bonmeBast KUCIOTA), )KUPOB U CTEPOUJIHBIX TOPMOHOB (ITAHTOTEHOBAs KHUCIOTa U
ouotuH). Butamun A ywacTByeT B o0OecleueHUU 3peHUss U HEOOXOIUM s
(GbOpMHpPOBaHUS CIM3UCTHIX TIOKPOBOB, JMHUACPMHCA, WMMYHHOW CcHCTEeMBI. be3
BUTaMHHA [| HEBO3MOXXHO BCachIBaHUE KalbIUs U (OPMHUPOBAHUE CKeJleTa U 3yOOB.
Buramun K ywacTByeT B cBepThIBaHMM KpoBH. Camblii momyJisipHblii BUTamMuH C
(ackopOMHOBasi  KMCJIOTa) MNPUHUMAET ydyacTUe B  oOpa3oBaHMU  OEIKOB
COCIMHUTETLHON TKAHM - KOJUTAreHa M AJIACTUHA, HEOOXOIUMBIX 11 (POPMHUPOBAHUS

14 .
COopHUK penentyp OO U KyIMHAPHBIX M3EIHH JJIsi OpraHU3aliK TOPsUMX 3aBTPAKOB M 00eJ0B 00yuaromumces 1-
4-x kiaccoB 0011e00pa3oBaTeNIbHBIX Opranu3amui, 136 c.



76

COCYZIOB, Xpslieil, ocToBoB kocteil. Bmecte ¢ ButamuHoMm E u P-kapotunom mnpu
y4acTUM MHUKpodsieMeHTa ceneHa BuTamuH C oOecrieuuBaeT (yHKIHOHUPOBAHHUE
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 nedpuuuT BUTaMuHOB By, By,
Be, Bip, donmeBoli kuciaorel U [-xkapotuHa. boyiee TOJOBHHBI HACEICHUS
Henonomay4aet Butamunsl A, 1, E, K.

Ot nedunmra ButramuHoB A, B, C ctpagator koxa, BOJOCkl, HOTTU. [IpuunHa —
KOXa BOJIOCHI M HOTTH HauboJee 4acTo CONMPHUKACAIOTCS C BHEUIHUMHU (pakTopaMu
Cpelbl U OKa3bIBAIOTCSI HECIOCOOHBIMU MPOTHUBOCTOSITh TOKCHMYECKHUM BEIIECTBAM,
HaxoJSIIIMMCS B BO3JyX€ U Boje. B pe3ynbTaTe OTMEUaeTcs MOSABJICHUS CYXOCTH U
HISTYIICHUST KOXKH, TPEIIMHKUA Ha Ty0ax, yrpeBas ChIllb, JJOMKOCTh U BBINAJICHUE
BOJIOC, MX HMCTOHYEHHWE U TMOTYCKHEHHE I[BETa; JIOMKOCTh HOTTEW, 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 HMMYHHYIO CHCTEMY, CHHKAIOIIUX
COMPOTHUBIISIEMOCTh OPTaHU3Ma K MPOCTYIHBIM ¥ HHPEKIIMOHHBIM 3200JIEBAHUSIM.

C oBomamMu U GpyKTaMu MOXKHO MOTY4uTh BUTaMuH C, QOJIMEBYIO KUCIOTY U
B-xkapotuH, octambHbie 10 w3 13 Hanbonee BaKHBIX BUTAMUHOB HaXOMSTCS 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 BHUJIE MOHHBIX COCIUHEHUN U
OKa3bIBAIOT MOIIHOE AaHTHOKCHJIAHTHOE, AHTUTOKCHYECKOE BO3JCHCTBUE Ha
opranu3m. llox nelcTBMEM MHOTMX MHUKPO- U MAKPOAJIEMEHTHBIX COEIWHEHUMN
YCUJIUBACTCSl JCTOKCUKAIIMOHHAsT (YHKIMS KOXHU, U OTUM CaMbIM CHHUMAaeETCs
Yype3MepHasi Harpy3Ka ¢ Mo4eK, MeUeHH.

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 TkaHH. [loBbIaeT 3amuTHbIe QYyHKIHHA
OpraHu3Ma, CIOCOOCTBYET BBIBEJACHHIO CTPOHIIMS W CBUHIIA M3 KOCTEH, oOmamaer
AHTUCTPECCOBBIM, AaHTHAJIIEPITUYECKUM JI€UCTBUEM.
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®ochop - OCHOBHasE 4acTh €ro COCPENOTOYEHA B KOCTAX, 3yOHBIX TKaHIX, B
KOXe, BayKeH A1 noanepskanus pH-6ananca. @ochopy npuHauIeKuT BeayLas poib
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, HEOOXOAUMBIX JJII HOPMAJIBHOIO COKPAIIEHHS MBI, B TOM YHUCIE U
MBIIIIBI  CEPALA, PEryJUPYET CEPACYHBIA PHUTM, IOANECPKUBAET HOPMAIBHYIO
(GYHKIUIO JOYEK M TOPMOHAJIbHBIN OanaHc HaANOYEUYHUKOB, 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
COCYIMCTOW CTEHKU. BBINOIHSAET BaXHYXO POJIb B IIPOLECCE NETOKCUKALUU KOXH,
OUYMULIEHUS TIOP, YCUIICHHS IbIXaTeIbHON (DYHKIUH KOXKHU.

[lnHK - SBIAETCS OCHOBHBIM MHWHEpAJIOM JUIS CO3JaHUS aMHHOKHCIIOT,
y4acTByeT B  IIOCTPOGHMM  BCE€X  KIETOK  OpraHu3Ma,  CIOCOOCTBYET
IIPOJIOHTUPOBAHHOMY JIEWCTBUIO WHCYJMHA, YTO CHW)XAeT TIOBBIIICHHBIM caxap
KpoBU. Bmecte ¢ XxpomMom 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 IIOKPOBOB).

Mapranenn - «aHTHOKCHJIAHTHBIA MHMHEpPA», Yy4YacTBYEeT B CTUMYJIALMU
runoQu3apHO-HAIMIOYEYHUKOBOW CHUCTEMbI, B CHHTE3€ (PEpPMEHTOB, YCHUIIMBAET
MOTJIOIIEHNUE TJIIOKO3bl KJETKOHM, perymupyeT ¢ynkuun [HHC, penpoayKTHBHBIX
opraHoB. MoHsl MN JIETKO MPOHUKAIOT B KPOBb YEPE3 KOXKY, YCUIIMBAs MPOAYKLHUIO
€CTECTBEHHBIX TOPMOHOB, YTO CIIOCOOCTBYET OMOJIOKEHHUIO OpraHu3Ma, KOXKHU.

KpeMHuii - BBINOJNHSET 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 aKTHBHOCTbH, MBIIIEUHBI TOHYC, PETYJIHUPYET
NUTMEHTHBI OOMEH, TOBBIIIAET YCBOSIEMOCTh JKeje3a 3a CYeT YIy4IIeHUs
KpOBOOOpAIIEHUsT B CIOSIX KOXKH, BOCCTAaHABIMBAET HOPMAIbHBIA I[BET KOXKHBIX
ITIOKPOBOB.
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CeneH - CHIDKAeT PUCK COCYIUCTHIX 00JI€3HEH, MOBHIIIACT COMPOTUBIAEMOCTh K
OHKOJIOTUYECKHUM 3a00JI€BaHUSIM, YIIyUIIAeT KPOBOCHAOKEHUE KOKHU.

Mon — BXOZMT B COCTaB TOPMOHA IIUTOBMIHON JKENe3bl THPOKCHHA.
OOecrieunBaeT yCTOMUMBOCTh OpPraHM3Ma K MOBPEXKAAOIMUM (HaKTOpaM BHEIIHEH
Cpelbl, YBEIMYMBAET CIOCOOHOCTh JIEMKOLMTOB pa3pyliaTe O0JIE3HETBOPHbBIE
MHUKPOOPTraHU3MBbI, OINpPEAEsieT BO MHOTOM YMCTBEHHBIE CIOCOOHOCTH. OJHUM U3
OCHOBHBIX MCTOYHMKOB MOJia B IIUTAaHNUHU SBJIIETCS NUIIEBas HOAMPOBaHHAs coib. 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 TIOJAKUCIICHHOW cpelie B MOACTbHBIX ycioBusax (270
oOpasuoB).  CrnenoBarenbHO,  TEXHOJOTMYECKHME  KapThl, HMMEIOIIMEcS B
o0pa3oBaTeNpHBIX OpraHM3alUsIX [UIsl JeTed, He TpeOYyIoT TEeXHOJIOIHYEeCKON
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 PErYISATOPOB BOJHO-COJEBOTO OOMEHa B KIIETKE,
MOJAJIEP>)KUBAsi HOPMAIbHOE OCMOTHUYECKOE JIaBJIEHHE; HEOOXOIMMBI ISl MPOIYKLIUU
YKEITyTOYHOTO COKA.

Cpenu Bcex He3aMEHUMBbIX (PaKTOPOB MUTAHUSI HAN0OJIee 3HAUUMbIMU SBJISIFOTCS
nonuHeHacbinleHHble KUpHble KuciaoTel (ITHXXK). Onu okazbiBaror
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 kaxaeid rpamm [THXKK numm B opranusm H0JDKEH MOCTyNaTh
1,0 mr Butamuna E. ITH)KK B oprannszme noaBepraroTcsi OKUCIECHHUIO IO IBYM ITyTsM
MeTabosiM3mMa — UIUKIOKCUI€HAa3HOMY, B pe3yJbTaTe KOTOporo oOpa3yroTcs
NPOCTariaHINHbl, MNPOCTAIUKIMHBI U TPOMOOKCAHbI, M JIUIOKCUIE€HA3HOMY C
oOpa3zoBaHueM JeilkoTpueHoB. I[lpocrarmanauHbl 00JaJal0T Ba30CHACTUYECKUM
abdexTom, OKa3bIBAIOT HUMMYHOAeNpeccuBHOe JeicTBue. OHM  HUHTUOMPYIOT
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.
[IpocTalMKINMHBI — BELIECTBA, XAPAKTEPU3YIOIIUECS MOUIHBIM aHTHUAAr€3UOHHBIM
sapdexrom. JlekoTpreHsl 007a1aI0T MOITHBIM OPOHXOKOHCTPUKTOPHBIM JCHCTBHEM.
JIeKOTpUEHBbl AKTUBUPYIOT CUHTE3 IMPOCTArJaHIWHOB W IMPOCTALMKINHOB. Takum
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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.

bazoBbie  (usmonormueckne  (GYHKIUHM  MUKPOHYTPHEHTOB:  PETYJISIUS
YKUPOBOr0, YIJIEBOJHOTO, OEJIKOBOrO M MHUHEPAIBHOIO OOMEHa; ONTHUMHU3aLUA
aKTUBHOCTH (EPMEHTHBIX CHCTEM; AaHTUOKCHUIAHTHAs 3allUTa; OOECIeUYeHUe
IPOLIECCOB  KJIETOYHOIO JbIXaHWS; MOAJEpPKAHUE BJIEKTPOJUTHOIO OallaHca;
NOJAJIEP)KAHUE KHUCJIOTHO-ILIEIOYHOTO PABHOBECHUS; TOPMOHOIIOAOOHOE JEHCTBHUE;
peryisinusi penpoAyKTHBHOM (YHKIMM MU TPOLECCOB 3MOpPUOTEHE3a; PEeryJisalus
AKTUBHOCTH UMMYHHOW CHCTEMBI; Y4acTHE B MPOLECCAaX KPOBETBOPEHUS; PETYIISILIUA
CBEPTHIBAEMOCTH KPOBH; PETyJAlMsg BO30yIUMOCTH MHOKapJa MU COCYAHCTOIO
TOHYCA; PEryJllds HEPBHON JESATENbHOCTH; CTPYKTypHOE U (DYHKUHMOHAIBHOE
o0ecrieueHrne OIOpPHO-ABUIaTEIbHOIO ammapaTa; CHUHTE3 COEAMHUTEIbHOM TKaHU;
peryisiuusi MpoLEecCOB JIETOKCHUKAUUMU U OuOoTpaHCPopMalM KCEHOOMOTHKOB,
HOJIIEPKaHUE €CTECTBEHHOM KUILIEYHONH MUKPO]IIOPHI.

B npupozne He cyuiecTByeT Kakoro-imbo €JUHCTBEHHOI'O TJIABHOIO IMPOIyKTa
NUTaHUS WIK MUIIEBOM CyOCTaHUMHU, CHOCOOHBIX MOJHOCTBIO YJIOBJIETBOPUTH BCE
MEHIO CJIEyeT COONII0AATh CIEAYIOIINE NPUHIINIIbL:

1) xamopuiHOCTP  TUIIEBOTO  palMoOHa  JOJDKHA  COOTBETCTBOBATH
PHEPreTHUECKUM 3aTpaTam opranusma; 12-17% sHeprum ciemyeT moaydaTh 3a CUET
0enkoB, 25-35% — 3a cuet xxupoB u 50-55% — 3a cyeT yriaeBo0B;

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

3) nuima AODKHA COJEp)KaTh ONTHMAaJbHbIE KOJIMYECTBAa OEIKOB, JKUPOB U
YTJIEBOOB;

4) numeBol pauuMoH JIOJDKEH o0ecneuuBaTb OPraHu3M  HEO0OXOJIHMMBIM
KOJIMYECTBOM BOJbl, BHTAaMHMHOB, MUHEPAIbHBIX COJEH M COAEPKaTh BCE
HE3aMEHUMbIE AMHUHOKHCIIOTHI U HEHACHIIICHHBIE KUPHBIE KUCIOTHL. He MeHee onHOI
TPETH CYTOYHOW TOTPEOHOCTH OEIKOB U KUPOB JIOJDKHO OOECIeYUBaTHCS
MPOIYKTAMHU KUBOTHOTO MPOUCXOKICHUS;

5) TpOIYKThI, MCHOJb3ye€Mble B JAETCKOM NUTAaHUU HE JOJDKHBI COAEPKATh
yCWINTENEH BKYCa, MCKYCCTBEHHBIE KpPACHUTENH, CTAOWIN3aTOPbl, CTUMYISTOPHI
pocrTa.

[TumeBble 100ABKU — CTPYKTYpPHbIE KOMIIOHEHTBHI MHUILEBBIX MPOIYKTOB, HE
yHnoTpeosieMble KaK CaMOCTOATENbHbIN MUILEBOW MPOIYKT WJIM KOMIOHEHT MUIIH,
HO J00aBisieMble Ha dTanax MPOU3BOJCTBA, XPaHEHUS, TPAHCHIOPTUPOBKU MHUIIIEBOTO
OpOAYKTa Ui YIY4YIIEHUS WM OOJEerdeHHs MPOU3BOJCTBEHHOTO Ipoliecca WU
OTIEJbHBIX OINEpalui, YBEIUYEHUS CTOMKOCTH MNPOAYKTa K pPa3Ju4yHbIM BHIAM
NOPYM, COXPAHEHMsI CTPYKTYpbl M BHEIIHErO0 BHUJA MNPOAYKTa WM HAMEPEHHOIO
U3MEHEHHUsl OpraHOoJeNTHYECKUX CBOMCTB. [lumieBpie n100aBKM MOIpa3fensioTcs Ha
peryiaupyromue  BKyC  NpPOAYKTa  (apoMaTH3aTopbl, BKYCOBbIE  J100aBKH,
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MOCIAIIMBAIOIINE BEIIECTBA, KUCIOTHI U PETYIATOPHI KUCIOTHOCTH); YIIyUYIIAOIINe
BHEIIHUN BUJ NPOAYKTa (KpacUTENIu, CTaOWJIM3aTOPbl OKPACKH); PEryIupYIOIINe
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 MPOJYKTAa CBS3aHO C HCMOJb30BAHUEM
apoMaTU3aTOpOB M KPACHUTENEH; CO3MaHME HOBBIX BHUOB IMHIIEBBIX IPOJIYKTOB,
OTBEYAIOIINX 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, OTpakalollero TPYNIUPOBKY MHUIIEBBIX J00aBOK IO
TEXHOJIOTHYECKUM (QyHKIMSAM (mojkiaccam). Hanmuuume B MNHILEBOM MPOAYKTE
MUIIEBBIX JOOABOK JOJDKHO OBITh yKa3aHO Ha MapKUPOBOYHOM sipibike. CoriacHo
NpeIOKEHHOW cuctemMe I1udpoBod KoaUPUKAIIMKM TUIIEBBIX J100aBOK, HX
KJ1accu(ukanus BeIMISAUT claeayomuM oopazoM (ocHoBHBIE rpynibl): E100-E199 —
kpacutenn; E200-E299 — koncepBantsl; E300-E399 antnokcumantsr; E400-E499 -
crabmnu3atopel KoHcucTteHnuu; E450-E499 — oswmyneratopsr; ES500-E599 -
PEryJIATOPBl 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 yIOTPEOJICHUH.

KouTposibHbIe BONIPOCHI:

1. Yrto moHMMAETCs MO KPUTHICCKH 3HAYMMBIMHU TIPOYKTaMU ?

2. OCHOBHBIC UCTOYHUKH MOCTYIUICHHS CKPBITON COJIM B OpPTaHU3M, KaKHe
3a00J1eBaHUS MOTYT OBITH CITPOBOIIMPOBAHBI IMTOBHITIICHHBIM COICPIKaHUEM
COJIM, TOTPEOJISIEMOM € TUIIEBBIMU TIPOIYKTaMU U OJIt01aMK ?

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 MOBIUATH Ha CHUKEHUE B MEHIO COJCPKaHUS
KPUTUYECKHA 3HAYUMBIX HYTPUEHTORB?

CunpaBo4HbIe MAaTEPHAJIbI 110 TEMe:

['oBopst 0 370pOBOM MHUTAHWM OOJIBIIOE BHUMAHHE YACIACTCS COKPAIICHHIO
noTpeOsIeHUsT COJIM, caxapa, >KUPOB KUBOTHOTO TMPOUCXOXKICHUS, B TOM 4YHUCIE
MPOAYKTOB MX cojepKamux. HyTpueHThl, OKa3bIBAIOIINE HETaTUBHOE BO3JCHCTBUE
Ha 370pOBbE M TpeOyIOlMe periaMeHTAIluN MPEeACTbHBIX 3HAYCHUM MOIYYHIIN
HA3BaHUE KPUTHUYECKU 3HAYMMBIX HYTpUEHTOB. [lpm »TOM HEOOXOIUMO YETKO
MOHMMATh KaKHe MPOIYThl HECYT B ce0€ CKPBITYIO YIPO3y.

HapammBanue mpous3BOACTBAa NHIIEBBIX MPOIYKTOB Bce Oosiee TIIyOOKO#
nepepaboTKu, ObIcTpas ypOaHW3alMs W H3MEHEHHE 00pa3a KHU3HU MEHSIOT
TEHJEHIMU B 001acTy nuTaHus. JloCTyTHOCTh U LIEHOBAsl MPUEMIIEMOCTb MPOAYKTOB,
MPOLIEAININX TITYyOOKYI0 TEXHOJIOTMUECKYI0 NepepadoTKy, moBbiaioTcs. Bo BceM
MHUpE HacelleHHe NoTpedssieT Bce OoJiblllie BBICOKOKAJIOPUHWHOM MHUILKM  CO
3HAYUTEIBHBIM COJEPKaHUEM HACBIIIEHHBIX KUPOB, TPAHCIKUPOB, CAXapoB U COJIH.

Conpb gBisIeTCs OCHOBHBIM HUCTOYHUKOM HATpHsl, PU 3TOM YCTaHOBJIEHA CBA3b
MEX/y TOBBIIIICHHBIM TTOTPEOJICHHEM HATPHs U TUTIEPTOHUEH, a TAK)Ke YBEIIMUECHUEM
pHCKa CeplIeYHO-COCYAUCThIX 3a00seBaHui U MHCYIbTOB. OTHOBPEMEHHO, MO0 Mepe
OTXO/Ma OT TPUBBIYHBIX CXEM [HUTAHUS CHIKAETCS TOTPEOICHUE KITFOYEBBIX
COCTaBJISIOLIMX 37J0POBOIO pallMoOHa — (PPYKTOB, OBOILIEH M MHILEBHIX BOJIOKOH (B
YACTHOCTH, LIEJbHBIX 371aKOB). DPYKThI U OBOILHU COJAEPKAT KaJIUid, ClIOCOOCTBYIOIIMIA
CHI)KEHHUIO KPOBSIHOTO AaBieHUs. Ponb mepepaboTaHHBIX MUIIEBBIX MPOAYKTOB Kak
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UCTOYHUKA COJIM B palloOHE OOBACHAETCS TEM, YTO COJEp)KAaHUE COJU B HHUX
OCOOEHHO BBICOKO (B Ciy4yae TOTOBBIX OJIt0J, MSICONMPOIYKTOB, 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
TUKETKHU NPOAYKTOB U BBIOMPATh NPOAYKTHI C HU3KUM COJIEPKAHUEM HATPHSL.

BO3 pexomeHayeT B3pOCIbIM TOTPEOJATH MEHEE 5T COJMU B JIeHb (U4yTh
MEHbIIIE OAHOW 4YailiHOU noxkku). Jng aereit B Bo3pacte oT aByx 10 15 ner BO3
PEKOMEHYEeT KOPPEKTHPOBATh PEKOMEHIOBAHHOE MAaKCUMAJIbHOE MOTPEDICHNE COMH
B CTOPOHY YMEHBILIEHUSI MCXOJs U3 UX NOTPEOHOCTEN B HEPIHM MO CPABHEHUIO C
B3pPOCJIBIMH, YTO COOTBETCTBEHHO COCTABISAET 2,5-5 TP/CyTKH.

Cnenyer OTMETUTh, YTO HATpPUM SBJISETCS BaKHEUIIUM OHMOTEHHBIM
3JIEMEHTOM, HEOOXOIUMBIM JUIsI TTOA/IEPKaHUsl BOAHO-IIIETIOYHOro OanaHca, nepeaadn
HEPBHBIX UMITYJIbCOB, HOPMAJILHOTO (YHKIIMOHUPOBAHUS KJIETOK. M30BITOK HaTpus
COIPOBOXK/IAETCS MOBBIIICHUEM KPOBSHOTO JIaBJICHHUS, NOBBIIICHHBIM HAINPS)KEHUEM
B paboTe cepAeyHO-COCYJUCTON CHUCTEMBbl, HAKOIJICHUEM XHUJIKOCTU B OpPraHHU3ME,
HapylIEeHuEeM 0OMEHa BEIIECTB, COMPOBOXKIAIOIIET0OCs (POPMUPOBAHHEM U30BITOYHOM
Macchl Tena.

OCHOBHBIE HWCTOYHUKHM MOTPEOJEHUS HATPUs B MHUUIE ONPEIEIAIOTCA
KYJIbTYPHBIMU OCOOEHHOCTSIMU M KYJIUHAPHBIMU MPEANOYTEHUSIMU HACEJICHHUS.
HaTpuii B 3HAQUUTENBHBIX KOJIMYECTBAX COJEPKHUTCS B MPOJYKTaX IMOBCEIHEBHOIO
yHoTpeOsieHusl - B MOJIOKE, Msce, XJeOOOYJOUHBIX H3AENUsAX, MSCOMPOAYKTAX,
CHEKOBOM IMPOJYKIIMHU, & TAKXKE BO BKYCOBBIX JOOABKaX K MHIIE (COYCHI, TPUPABBI).
Harpuit conepkutcs Takke B IriayraMare HaTpusl, KOTOPbIA MIUPOKO UCIIOIB3YETCS B
KayecTBE MUILEBOI 100aBKU BO MHOTHUX PErMOHAX MUpA.

Jlnia pemieHus riao0abHOM 33/1a4u MO CHIXKEHUIO 3a00J1eBAEMOCTH HACEJIEHUS
OKUpEeHHEM, OOJIE3HSIMM CHUCTEMBbl KpPOBOOOpAILEHHUs, Hapsay ¢ [POYUMHU
MEPONPUIATUAMH OOJBIIOE 3HAYCHHE MMEET COKpalleHue notpebieHust conu. s
pealM3allid 3TOM 3aJayd Ha MOMYJSIIMOHHOM YpPOBHE HEOOXOJUMO MpPOBEICHHE
MJIAaHOMEPHOM paboThl MO MEPECMOTPY TEXHOJIOITMYECKUX KapT U COKPAILEHHEM B
TE€XHOJIOTUH MPUTOTOBJIEHUS OJIIO/I COJIH, MOBBIIICHUE B CTPYKTYpE MUTAHUS PPYKTOB
U OBOLIEH, mUpoKoe HHGOPMHPOBAHHWE HACEJNEHUS O JIaHHOM MpodiieMe U ee
npuuyvHax. B JoMamHUX yCIOBHSIX 11€71ecO00pa3HO MMOCTENEHHO COKpalllaTh
KOJIMYECTBO BHOCHMOM B OJlfoia MPU NPUTOTOBJICHUM COJIH, YOpaTh ¢ 00EIEHHOIO
CTOJIa COJIOHKY, MpH (OPMHUPOBAHUM MEHIO OTAAaBaTh MPUOPUTET C HUBKUM
conepxanremM Hatpus. Cieqyer OTMETHTh, YTO BKYCOBBIE PELIENTOPBI YEJIOBEKa K
MOHIYKEHHOMY MOTPEOJICHUIO COJIM aIallTUPYIOTCS MIOCTENIEHHO, MPUOTKPBIBast Ooee
IIMPOKUI JUAITa30H BKYCOB.

WTak, OCHOBHBIMA UCTOYHUKAMH MOCTYIJIEHUS HATpUsl (IOBApEHHOW COJIM) B
OpPraHM3M YeJIOBeKa SIBJSIOTCS XJIeO U XJIeOHbIe MPOAYKTHI, KOJIOACHbIE U3AETUS U
MSICHBIE KOHCEPBBI, ChIpbl, KOHCEPBHUPOBAaHHBIE OBOILUM M COJIEHbS, COJICHAas |
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KOIY€Has phIOHas MPOAYKLHS, a TAKKE MPOIYKThI ObicTporo nutanus (dact-dyn) u
pa3nnyHble KOMOWHUPOBAHHBIE MPOAYKTHI (COYChI, KeTuynbl U Ap.). ConepkaHue
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 KojOacHble 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 Hatpust Ha 100 rp. npoaykTa.

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

OCHOBHBIMM HWCTOYHHUKAMHU JOOABICHHBIX CaXxapoB SBJISAIOTCS MYYHBIC
KOHJIUTEPCKUE W3MEIHUs, TOPTH U MHUPOKHBIE, KOH(METHI, CIaJIKHEe KUCIOMOJIOYHBIE
MPOJYKTHI U TBOPOKHBIC M3JCNHUS, CIAJKUe 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 cosepxkat 22- 30 1/100 r caxapa, HOrypThl (PpyKTOBBIC
or 6 1o 14 r/100 r, oryptel utheBbie 7-15 1/100 r. CymiecTBeHHBIM BKIaa B
noTpebieHne caxapa BHOCIT 0€3aJIKOTOJIbHBIE HAMMTKU, KOTOPBIE coepx aT 5-12
r/100 r caxapa, a Takke COKOBasi MpoaAyKIus U HeKTaphl - oT 10 mo 35 /100 r.

Ynorpebnenue caxapa (B 4MCTOM BUJIE U B COCTaBE MPOJIYKTOB M OJIIOJ) B
koiuuectBax Oosiee 40 I/CyTKM CYHIECTBEHHO MOBBIIIAET PUCKU (POPMHUPOBAHUS
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 JTOKKH).

[IpoGnema kapueca XOpOIIO 3HAKOMa BCEM, HauWHAsg YXe C JETCKOTro
Bo3pacta. M3BecTHO, 4YTO OakTepuud POTOBOM TMOJOCTH MHUTAIOTCS MPOCTHIMU
caxapamu. B pesynapTaTe WX  OKU3HEACATENBHOCTH  00OpasyeTcs  KHCIOTa,
paspymarorniasi 3yOHyl0 AMajib, a 3aTeéM H JeHTUH, (OpMHUpYETCS Kaphuo3Has
MOJIOCTb.

['opMoH JenTUH  HeceT UWH(OpManMilO B MO3TOBYIO TKaHb 00
YAOBJIETBOPEHHOCTH CBHEJCHHOW TMHINEH U BBI3BIBAET B OpPraHU3ME YYBCTBO
HachleHns. OpyKkTo3a MPEmsITCTBYET MOMaJaHUI0 JICNTHHA B MO3T U CO3JaéT
MCKYCCTBEHHOE YyBCTBO T0JI0J1a. Y JIOAEH ¢ pe3UCTEHTHOCTHIO K JIENITUHY MO3T HE
MOJTy4aeT HY»KHOT'O CUTHAJIA, IOATOMY UM CJI0KHEe KOHTPOJIUPOBATh CBOM amlmeTuT.
HccnenoBanus Ha KpbIcax MOKa3ajid, YTO Y YKUBOTHBIX, KOTOPBIE YHOTPEOJSIFOT
bpyKTO3y, BBIpabaThiBacTCsa OOJbINE JIENTHHA, YeM OObYHO. B pesynbrare,
YyBCTBUTEIHHOCTh OPTaHW3Ma K HEMY CHIDKAETCS, YKMBOTHBIC TOCTOSHHO XOTST
ectb. Korma gpykrosy youpanu u3 pamroHa KpbiC, YPOBEHB JISITUHA BO3BPAIAJICS
B HOPMY, alllIETUT CTAOMIIN3UPOBAJICS.

Yuénpie n3 HoBoil 3enaHauu mocrapajiichb HAWTH CBSI3b MEXAY JIHUIIHUM
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BECOM y MY)KUMH M UX BO3pPAcCTOM, OOIIEW KaJOpPUHHOCTHIO MHUTAHUS, CaxapoM,
ynotpeOsieHrueM ankorois, Kypenuem. Camasi CHiIbHas CBSI3b IPOCIIECKUBATIACH
MeX 1y HabopoM Beca U yrnoTpedlieHueM caxapa.

AMEpUKaHCKHE Y4YEHBbIE MPOBEIM H3YYWIM 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,
KOTOpBI€ PETYJISIPHO YMOTPEOISIOT MOACTAIIEHHbIE HAMUTKU (JIMMOHAM, CIIAIKUN
yaii, SHEePreTUKHU, caagkuil kode) puck GopmupoBanus guadeTa ObLT BBIIIE, YEM B
KOHTpPOJIBHOM Tpymme B 4,8 pa3a, MEYEHOYHOM HENOCTAaTOYHOCTH — B 3,4 pasa.
Taxxe B ucciieqoBaHUU OBUIO MOKA3aHO, YTO €CJIM YEJIOBEK €KEAHEBHO BBIITMBACT
CTaKaH CJaJKOro JIMMOHA/a, OH B CPEJIHEM MPUOABISIET B I0Jl, TOIBKO B CBSI3U C
3TUM (akTopoM oOKkoso 6 aumHUX Kr. Eme oaHuM ©3 HeOnIaronpusTHHIX
HOCJEACTBUM  €XKEIHEBHOTO H30BITOYHOIO YIOTpeOJIeHUs caxapa SBJSETCS
HEraTUBHOE BO3/CUCTBHUE MOBBILIEHHOIO COJAEPKAHUA caxapa B KpPOBU Ha
TMIIOKAMII, YTO COIPOBOXIAETCS CHI)KEHHEM KOTHUTHUBHBIX BO3MOXHOCTEH
OpraHu3Ma - yxXyJaercs naMsarTh, pa3BUBAETCS SMOLMOHAIIbHAS TYIOCTb.

JUist  pemieHuss TJIOOQJIBHOM — 33a7aud 1O  COKPAIICHHIO  KOJMYECTBA
noTpedIsIeMOro caxapa HeoOXoAuMa peanu3alus KOMIUIEKCa Mep MO MOBBILIEHUIO
OCBEJIOMJIEHHOCTH JI€TeM M UX POAMUTENIed O BIMAHMM caxapa Ha 30pPOBbE, B T.4. O
OBICTPBIX W OTCPOUYEHHBIX HPQEKTax; MNepecMOTp TEXHOJOTHUECKUX KapT U
COKpAILIEHHE B TEXHOJIOTMH MPUTOTOBJIEHUS 010 caxapa, MOCTENEHHOE UCKITIOUEHUE
U3 palyroHa TUTAHWS IIKOJIHHUKOB KOHIMTEPCKUX W3MENHA W 3aMEIleHHue UX
bpykTamMu W HOTypTamu, TMOMYJSApU3AIUs  HCIOJB30BaHUS  HEKAJOPUHHBIX
CaxapO3aMEHUTENEH.

OCHOBHBIMM HMCTOYHHUKAMH JKHPA, HACBHIIMICHHBIX JKHUPHBIX KHUCJIOT U
TPAHCU30MEPOB JKUPHBIX KHUCIOT SBIISIOTCS TMPOAYKThI, MPOU3BEJIEHHBIE C
UCIOJIb30BAaHUEM MSICHOTO UM MOJIOYHOTO ChIpbsl, KOHJIUTEPCKHE H3ZeNus,
HEKOTOpPBIE BUJbI MACIOKHPOBOU MPOTYKIIUU U COYCHI.

MsicHble TPOAYKTHI, TaKue Kak KOJIOAChl, COCHUCKM M CapJeibKd, MSCHBIC
JICIUKATEChl, TOTOBbIE KyJIWHApHbIE W3Aenus, NoilypaOpuKkaTel U KOHCEPBHI,
MO3ULMOHUPYIOTCS KaK UCTOYHHUK TOJHOIIEHHOTO OeJiKa C BBICOKOW YCBOSIEMOCTBIO U
OMONOTHYECKON IICHHOCTBIO, B TOXXE BpeMs OHH SIBISIOTCS OCHOBHBIMHU
uctounukamu >kupa. CopgepkaHue 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 noayKkom4eHbIX,
BapEHO-KOMYEHBIX U CHIPOKOMYEHBIX KOJOAC M JETUKATECHBIX MSICHBIX MPOIYKTOB
COOTHOULICHHE OENOK/KHp uYalle BO3pacTaeT B CTOPOHY MpeoOjafaHus >KUpa.
CopmepxaHue Kupa B  MSCOPAaCTUTEIbHBIX KOHCEpPBAX, BBIMTYCKAEMBIX IO
HaIIMOHAJIBHOMY CTaHJapTy, Kojebaercs ot 8% mo 35,0% u 3aBUCHT OT BHAA U
COOTHOUICHHM HWCHOJIB30BAaHHOTO ChIpba. llpu 53TOM Ta ke NOPOAYKIHs, HO
NPOM3BOAMMAS MO TEXHUYECKUM YCIOBHSM MPEANPUATHH, MOXKET COAEpXKaTb
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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 MOTPEOIEHUE KUPHOM NUIIM TAaK)KE€ BO MHOIOM OIpPEAEIISIET
pucku  (GOpPMHUpPOBaHUS TOBBIIIEHHONM Macchl Tena, 3a00JIeBaHUN CHCTEMBI
KpOBOOOpaIieHus: (aTepocKiepo3a), HApYIICHUIO XUPOBOTO OOMeHa, (QyHKIUU
NIEYECHH.

OTaenbHO CIIEAyeT OCTAaHOBUTHCS Ha TPAHCU30MEpPAX IKUPHBIX KHUCIOT
0o0pa3yIoluXcsi MPU TUAPOTEHE3alUH SKUJIKUX PACTUTENbHbIX Macen. 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%.

CoznareneM Metofa TMAPOTeHHU3aUu (TPUCOEIMHEHNS BOJOPOJA K JBOMHOM
CBs3M) cuMTaroT (ppanuysckoro xumuka Ilonms Cabatee. B utone 1897 roma on
cenal OTKpPBITHE, 3aJI0KMBILEE OCHOBBI IMPEBPALICHUS PACTUTEILHOIO Macja B
TBepAyl cyoOcTtaHuuo, B 1912 rogy mnomyuun 3a 510 HoOeneBckyro mnpemuro.
Cabatbe O0OHapyXWJI, YTO MEJIKHE YaCTUIbl HHUKENS CIyXaT XOpOIIUM
KAaTaJlM3aTOPOM pEaKIMK Tra3000pa3HOro BOJOPOAA C ASTUIEHOM, MMPOCTEUILIUM
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
IpU MPOMYCKAaHUHM BOAOPOJAA MOJ JIaBJICHUEM YE€pPEe3 Macjo, HarpeToe 0 BBICOKOU
temnepatypbl (okosio 200 rpamycoB Llenbcus). IIpu 3TOM 4YacTh HEHACHIIIEHHBIX
YKUPHBIX KUCIIOT MPEBPAIaeTCs B HACBIIIICHHBIE.

N3HavanbHO TMAPOr€HU3UPOBAHHOE MACIO HE CYUTAIOCH BPEAHBIM M JlaXKe
PEKOMEHIOBAJIOCh KaK 3/I0pOBasi ajibTepHAaTHUBA >KMBOTHOMY >kupy. Hwukoro ne
CMyTHJI TOT (aKT, YTO TIPU YACTUYHONH THUIPOTCHU3ALUU  HU3MEHSETCS
NPOCTPAHCTBEHHAs CTPYKTypa MOJIEKYJI: 3HAYUTEIbHAs YacTh HEHACBIIEHHBIX
KUPHBIX KucaoT (o 60%) nmepexomuT u3 uuc-popmbl B TpaHc-popMy. C TOUKH
3pEeHHs] TPOU3BOJUTENICH MaprapMHOB HAKOIUJIEHUE TPAHC-U30MEPOB BIUJIO Ha
CBOMCTBAa JKHpa TOJBKO IMOJOKUTEIBHO, MOCKOJbKY HPUBOAWIO K TIOBBIIICHUIO
TEeMIEPATyphl IUIABJICHUS U TBEPJIOCTU. | MIPOTreHN3UPOBAHHBIE Maciia U MaprapuHbl
Ha UX OCHOBE OBLIM JELIEBIE CIMBOYHOIO Macia, AOJbIIEe XpaHWIUCH (daxke 0e3
OXJIQXKJICHHS) W TO3BOJSUIA MHOIOpPa30BOE€ MCHOJB30BAHME MpHU Kapke. VIMEHHO
TUAPOTEHU3NPOBAHHBIHN )KHP CTal OCHOBOW MHAYCTpuU "dacT-Qpyn" u ABUTATEIEM €€
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OypHoro pa3sutus. B 1993 rony B xxypnasie "JlaHuer" BbIlUIa CTaThsl, aBTOP KOTOPOU
Yonrep Buiner yrBepxkaan, YTo MOTpeOJEHUE TPaHC-)KUPOB MPHUBOJUT K
MOBBIIICHUIO PUCKA CEPACHYHO-COCYIUCTHIX 3a0osieBaHuil. [IpuymHa, MO MHEHUIO
aBTOpa, COCTOsIa B TOM, YTO TPAHC-)KUPBI BBI3BIBAIOT U3MEHEHHUE COOTHOLIEHUS
JIMIIONTPOTEMHOB BBICOKOW M HU3KOW TJIOTHOCTH B CTOPOHY YBEIMYEHUS MEPBBIX. ITO
B CBOIO ouepeb sBIsAETCs (HaKTOpoM, MpeapacioiaraimuM kK arepockieposy. Ceou
npeanosoxkenus Busuier moarBepaun (akTamu, MOJCUYUTAB MOTPEOJECHUE 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 €1 MHOTO MaprapuHoB. TakuM o0pa3om, UCCiIeT0BAHUS
MOKa3aJId, 4TO TPAHC-)KUPBI BEIyT ce0d HHAye, 4YeM LUC-KHUPbI, HE TOJBKO Ha
CKOBOpOJIKE, HO U B opranusMme. Hanpumep, okazaBmmch B coctaBe (HoCcOIUNHI0B
KJIETOUYHBIX MEMOpPaH, OHU BJIUSIOT HAa pab0Ty OCIKOBBIX MOJIEKYJI, POHU3BIBAIOIINX
MeMOpaHbl, TaK Ha3bIBa€MbIX TPAaHCMEMOpPAHHBIX OENKOB. A 3TO B CBOIO OuY€pellb
HapyllaeT Iepefadyy CUTHaJIOB, HalpuMep, MNpH B3aUMOAECHCTBHM TOPMOHOB C
pelenTopaMm, TOCKOJBKY PEIenTopbl Kak pa3 SBISIIOTCS TpaHCMEMOpaHHBIMU
oenkamu. CTpasaer TpaHCIOPT BEIIECTB, BEb OEJIKOBbIE KaHAIbl JJi IMEpeHoca
MOJIEKYJI 4epe3 MeMOpaHy TakKe OTHOCATCS K TpaHCcMeMOpaHHBIM OenkaMm. Tak Kak
(dbochonmunubl ABIAIOTCS €UIE U CHIPHEM ISl CAHTE3a MOJIEKYJ UMMYHHOU CUCTEMBI,
HaJM4Yue B HUX >KUPHBIX KUCJIOT B TpaHC-KOH(POpPMAIMK MPUBOJUT K HAPYIICHUIO
OMOXMMHUHU BOCTIAJIUTEIBHBIX MpOIECCOB. [IOMUMO MOBBIIEHHUS] PHUCKA PpPa3BUTHUS
aTepOCKJIepO3a U COMYTCTBYIONIMX 3a00JIEBAHUI Ceplia U COCYJI0B, TPAHC- U30MEPHI
OPUBOAST K CHUXEHUIO YYBCTBUTEIBHOCTHU KJIIETOK MOJDKEIYAOYHOM »Kene3bl K
WHCYJIMHY — pa3BuUBaeTrcs auader 2-ro TUMa, XPOHUYECKUX BOCHAIUTEIbHBIC
npoueccsl, oxxupenue. Takum o0pa3zom, €clii BMECTO HOPMaJbHOTO CTPOUTEIHHOTO
MaTepuaia Mbl TIpe/jaraéM opraHu3my OpaKOBaHHBIE TPAHC-U30MEPHI, 00pa3yOTCs
nedeKTHbIC OMOJIOTHYECKHE CTPYKTYPbI, KOTOPhIE HAUWHAIOT J1aBaTh COOM.

Jlis yMeHbIlIeHHs MOTPeOJIeHUsI TPAaHC-)KUPOB HEOOXOAMMO HCKIIOYMTH W3
palMoHa THMTaHUS MaprapyuHbl, TPOCMATPUBATh OSTUKETKM Ha MpUOOpeTaeMble
MPOAYKTHI Ha MPEJIMET COJIEPKAHUS B HUX TPAHC-U30MEPOB KUPHBIX KUCIIOT.

Takum oOpa3zoMm, MeEpONpHUATHS TIO CHIDKCHHIO COJCPXKAHUS B THUIICBOU
NPOAYKIMHA KPUTUYECKH 3HAYMMBIX HYTPUEHTOB PEATM3YIOTCS MO TPEM OCHOBHBIM
HampaBieHusM: 1) paboTa ¢ HaceJICHHMEM IO BOIMPOCaM 30POBOTO MHUTAHUS; 2)
MH()OPMUPOBAHKME HACEJICHHS O COJECPKAHUU KPUTUYECKH 3HAYUMBIX HYTPUEHTOB B
NUINEBOW MPOAYKIWHU; 3) COKpAIllEHUEe KOJMYECTBA MPOAYKTOB, HMCTOYHHKOB
KPUTHUYECKH 3HAYMMBIX HYTPUEHTOB B MEHIO OPTraHU30BaHHBIX KOJJICKTUBOB.
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(dakTOpa B COXpaHEHUH U
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TECTHUPOBAHHE
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TECTUPOBAHUE

4 OCHOBHBIE KOMITOHEHTHI ITHIIIH,
MIPOMEKYTOUYHOE TECTUPOBAHUE

) Kputnuecku 3HaunMbIe
HYTPUEHTHI B Pa3JIMUHBIX IPYIIIAX
POJIYKTOB, IPOMEKYTOUHOE
TECTUPOBAHUE

6 Hrtorosoe 3austue 1 1
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IIpunoxenue 1.

Harasigable MaTepuasibl (PUCYHKH M TA0JIHIIbI)
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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 001eo00pa3oBaTe/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

Tab6uauuna 2. - YncsaeHHocTh o0yuawmuxcs 1-4-x kiaaccoB
0011e00pa3oBaTe/IbHBIX OPraHu3annid B 1nHamuke o P® u @enepajibHbIM

Oxpyram PO

NPOrH032 npordHo3 nporHo3

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

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

300 492896 | 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557
100 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875419 | 914569 | 953718
CK®0 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629457 | 648072
no0 | 1150698] 1137948 1198825 [ 1243545 | 1300775 | 1343295 | 1390252 | 1433032 | 1474537 | 1518924 | 1563311

yoO0 | 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 | 425211 | 375982 | 391335 | 406689
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(o0mas) mo P® B nrunamuke 3a 2012-2019 rr. (na 100 ToIc. HAC.)
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Tadoauuna 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
[Ongzeti ©O 96 [1173 1204 [1273] 1283 | 1179 0.74 3
Cesepo-Kaexkasckmit @O 45,1 1 529 | 60,5 | 62.4 | 65,1 57,2 0,49 8
Tprmomscxrit 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
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Pucynok. — 6. CpeiHeMHOT0JIeTHHIT MPUPOCT (YObLJIb) YPOBHS 3360JICBaeMOCTI/I
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




