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[Tpunoxenue 2

YTBEPXJIEHA
npuka3zom PocriorpedbHamazopa
OT No

OBYYAIOIIIASA (ITPOCBETUTEJIBCKAS) ITPOI'PAMMA
110 BOIPOCAM 3/I0POBOIr0 MUTAHUA
JJI IeTeH HIKOJbHOI0 BO3pacTa

I. O0uue moJ1oxKeHUA

OOyuaromiasi TPOCBETUTENbCKAS MporpamMma JUisl IIKOJbHUKOB «OCHOBBI
3JI0POBOTO  THUTaHWs» MpeaHa3HayeHa s oOywarommxcs (5-11  kimaccon)
oO1ieoOpa3oBareabHbIX opranu3anuii. [lporpamMmma paspaboTana B 1essIX peann3anuu
benepanbHOTO MpoekTa «@OPMUPOBAHNE CUCTEMbI MOTHUBAIIMH IPaXkIaH K 3J0pPOBOMY
o0pa3zy >KW3HHW, BKJIIOYash 3J0pOBOE THUTAHHE W OTKa3 OT BPEAHBIX IPUBHIYCK
(YxperieHue oOLIECTBEHHOTO 3J0POBBS)» HAIIMOHAIBHOTO IIpoeKTa «Jlemorpadusi» u
B coorBeTcTBUM ¢ I[lmanom wmeponpustuii PocnoTpeOHam3opa 1Mo peanuszanuu
MeporpusiTuil (perepanbHOro npoekra «YKperjaeHue o0IeCTBEHHOTO 3/I0POBbs» Ha
2019 ron u mepcnextuBHbIN niepuon 2020-2024 roaoB, yTBEPKIECHHBIM MPUKA30M
Pocniorpebnanzopa ot 25.01.2019 No 29, mnst pemeHus 3aaad no (GopMHUPOBAHHUIO
Cpelibl, CHOCOOCTBYIOIIEH MOBBIIIEHUI0 HHOPMUPOBAHHOCTH TPaXaaH 00 OCHOBHBIX
INPUHIIMIIAX 3[I0POBOTO MUTAHMUS.

B nporpamme npencraBinena mHdopmaius o0 OCHOBAaX 3J0pPOBOTO MUTAHMS,
3HAYMMOCTH BUTAMHHOB M MUKPORJIEMEHTOB JIJII TAPMOHUYHOTO POCTAa M PAa3BUTHA,
PAIMOHAILHOTO pEeXUMa TMUTAHUSA, BBIPAOOTKH 3/I0POBBIX MHUIIEBBIX CTEPEOTHUIIOB
MOBE/ICHMSI M THILEBBIX MPUBBIYEK HA ATAIE pOCTa U pa3BUTHS peOCHKA.

I1. IlereBou pa3aeJ

2.1. AKmyanvHocms npozpammel.

310poBOE MHUTAHHUE SIBISETCS OJHUM M3 0a30BBIX YCIOBHUM 3/I0POBbS JETEH,
dbopMHUpYET 3I0pPOBBIE CTEPEOTHUIBI TMUTAHUS, 3J0POBOE TIHUIIEBOE MOBEICHUE
MOIPACTAIONIETO MOKOJIEHUSI Ha TIEPCIIEKTUBY. B HacTosIee BpeMs y 3HaUUTEILHOTO
qrclia JIETeH yKe K MKOJIBbHOMY BO3pacTy (pOPMUPYIOTCS MATOJIOTHYECKUE MHIIEBHIC
MPUBBIUKH - U30BITOUYHBIN TIO KAJIOPUITHOCTH Y)KUH, Upe3MEepPHOE MOTPeOIeHNE COMU U
caxapa, JIETKUX YTJIEBOJOB (MIPEATIOUTEHHUE MPOIYKIIMU C BBICOKAM COJEpPXKAHUEM
caxapa (KOHAMTEPCKHE W3EIHs, CIaJKUE BBIMIEYKA W HAMUTKU), KUPAa U COJHU
(xombacHbie wW3AENMUS W COCUCKH, (acT-Pya), OTMEHAIOTCS 3HAYUTEIBHBIE TI0
MPOJOJDKUTEIPHOCTH ~ TIEPEPBIBBI  MEXKJIY  OCHOBHBIMH  TPUEMaMH  TTHIIIH,
MHOXECTBEHHBIC ~ HEYINOPSATOYCHHBIE  TIEPEKYyChl. IJTO  TOBBIINIAET  PHUCKHU
(dbopMHUpOBaHUS TATOJIOTUN KEITYAOUYHO-KUAIIEYHOTO TPAKTa, YHIOKPUHHON CHCTEMBI,
YBEJIMYMBACT PHUCK PA3BUTUSA CEPACUYHO-COCYIUCTHIX 3a00eBaHUM, W30BITOYHOMN
Maccel Tena, caxapHoro amabera. IloaTBepkmeHmeM TPOOIEMBI  CITyXaT
pETHCTpUPYEMbIE TIOKa3aTeau 3a00JIeBaéMOCTH JIETeH W TIOJIPOCTKOB CaXapHBIM
nuabeToM u oxupenuem (puc.l).
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Puc.l. lunamuka o01eii 3a001eBaeMOCTH jeTeil U MOAPOCTKOB
3a 2014-2018 rr. (Ha 100 ThIC. HaC.)

Bropoii acniekT mpo6sieMsbl - HeIOTIOTyYeHHE JEThMU Ha dTaIle pOcTa U Pa3BUTHS
HEOOXOAUMOTO KOJMYECTBA OCHOBHBIX TUTATEIBHBIX BEIIECTB, MHUHEPAJIOB,
BUTAMHHOB, YTO TAKXKE€ MOXET MOCIYXHUTh MPUUYUHOU (POPMHUPOBAHUS HAPYIICHUM
3JI0POBBS JIETEH, B MEPBYIO O4Yepeib ITO - 3a00sIeBaHMsl, 00YCIOBICHHBIE Ae(DUITUTOM
OMOJIOTMYECKH IIEHHBIX BEIIECTB B pallMOHE €XXEIHEBHOTO IHUTAHUS pPeOCHKa,
CHIIKEHHE YMCTBEHHOU M (DU3MUECKOW paboTOCIOCOOHOCTH JeTeH, KOTHUTHBHBIX U
(G YHKIIMOHAIBHBIX BO3MOXKHOCTEH pacTyIIero opranusma.

B 2019 rony ®enepanbubiM 3akoHoM OoT 01.03.2020 N 47-®3! 6p1T0 BBEICHO
MOHSATHE 370POBOr0 TMUTAHMS, TPEaycMaTpuBaroliee 00s3aTeIbHOCTh pPean3aluu
psla TPUHIIMIIOB, B TOM YHCIIe: 1) HCIOJIb30BaHME B MEHIO OJIIOJ, PELenTyphl
KOTOPBIX, IMPEIyCMaTPUBAIOT COXPAHHOCTh HCXOJHOW OHMOJIOTHYECKON IICHHOCTHU
MUIIEBBIX IPOJAYKTOB, THILIEBBIX MPOAYKTOB CO CHHXEHHBIM COJEp)KaHUEM
HACBHIIICHHBIX JKUPOB, MPOCTBHIX CaXapoB, MOBAPEHHOW COJIM, a TAaKXKE MHIIEBBIX
IIPOJIYKTOB, OOOTaIIEeHHBIX BUTAMHUHAMHM, IHUIIEBHIMH BOJOKHAMH U OMOJOTHYECKU
aKTUBHBIMH  J00aBKamMH; 2)  COOTBETCTBHE  JHEPreTHUYECKOM  IIEHHOCTHU
sHEpro3aTparaM, XMMHUYECKOTO COCTaBa OJIOJ - (PU3HOJOTHUECCKUM TOTPEOHOCTSIM
OpraHu3Ma B Makpo- U MUKPOHYTPHEHTaX; 3) pasHooOpa3ue MeHIo; 4) onTUMaIbHbIN
PEXKUM TUTAHUSA, 5) COONIOACHNE CAaHUTAPHO-IMUACMHUOJIOTHYECKUX TpeOOBaHUN Ha
BCEX ATamax oOpallleHUs MHUIIEBBIX MPOAYKTOB (TOTOBBIX OI0N); 6) HCKIIOUYCHHE
HCITOIb30BaHuUs (DATbCU(MUIIMPOBAHHBIX MMUIIEBBIX ITPOTYKTOB.

B Crparerun mnoBblllIeHHs] KadyecTBa MHUILEBOM Npoaykuuu B Poccuiickoit
Oenepannun 10 2030 roga, BBEICHO ONPEAEIIEHNME KadyecTBa MUIIEBBIX MPOAYKTOB,
OTIpeJIeIsIEMOe KaK COBOKYITHOCTH MOTPEOUTEITHCKUX CBOUCTB ((hU3HKO-XUMHUUYECKHE,
MUKPOOMOJIOTUYECKHE W OPTraHOJENTUYECKUE), DHEPreTHUYECKYI0 H MHUIIEBYIO
LIEHHOCTh, CIIOCOOHOCTh YJOBJETBOPSATH MOTPEOHOCTH YEJNOBEKAa B TMHILE MpHU
OOBIYHBIX YCIIOBHSIX HCIIOJB30BaHUS B LEISAX OOECHEUEHUS COXPAHEHUS 30POBbS

! ®enepanpHblil 3ak0H 0T 01.03.2020 N 47-03 "O BHecenuun uzmeHenuii B Genepanbubiii 3akoH "O
KayecTBe W 0€30MacHOCTH NHIIEBBIX MNpoaykToB" u crathio 37 @enepanbHoro 3akoHa "OO
oOpazoBanun B Poccuiickoit @enepanun"



43

YeJoBeKa.

Bompocsl opraamu3zaruu paboTel ¢ AETHMH U TTOJAPOCTKAMHU, UX POJUTEISIMHA T10
MOMYJSPU3alMKA 3HAHUK O 3JI0POBOM TIHMIIIEBOM TOBEICHHH, 3JOPOBOM NMUTAHUU, Ha
dboHE perucTpupyemMoil IMHAMUKH PaCIpPOCTPAHEHHOCTH OXUPEHHS, CaxapHOTO
nuabeTa, a TaKKe TMPUHATBIX Ha TOCYJApCTBEHHOM YPOBHE CTpPaTETHYECKHX
JIOKYMEHTOB 110 OpTraHU3alluy MUTaHUs JeTel, MPUOOPETaloT 0COOYI0 aKTyadbHOCTb.

B canuTapHO-npOCBETUTENLCKOM MporpaMMme mpejacTaBieHa uHbopmaius o0
OCHOBax 3JIOPOBOTO THTAHHS, 3HAYUMOCTH BHUTAMHHOB M MHUKPODJIEMEHTOB JIJIS
TapMOHUYHOTO POCTa W Pa3BUTHS, PAMOHAIBLHOTO PEKWMa TMUTAHUSA, BBIPAOOTKU
3JI0POBBIX MHUIIIEBBIX CTEPEOTHITOB MOBEICHMS W MUIIEBBIX MPUBBIYEK HA dTAre POcTa
U pa3BUTHUS peOCHKA.

2.2. Ilenv npozpammot.

dopmupoBaHUE Yy 00YUYAIOIMIMXCS 3HAHUM OOECIEYMBAIOIINX UM OCO3HAHHYIO
NOTpeOHOCTh B 3JI0POBOM TNUTAaHWM KAaK OCHOBHOM OJJIEMEHTE 3JI0pOBOTO oOpasa
KHU3HU.

2.3. 3a0auu npozpammot.

1. OcBoeHnne O0Oy4YalOIMIMMHUCA 3HAHUKW O POJIM U 3HAYUMOCTH IHIIEBOTO
dakTOpa B COXpaHEHUHU U YKPETUICHUH 37]0pPOBbsI HACEJICHUS, MPO(UIIaKTUKE O0JIe3HEN
ITUBUJTU3AIIHH.

2. ®opmupoBaHue 0a30BBIX 3HAHHIH 00 OCHOBAX (YM3MOJIOTUH MTHIIEBAPEHUS U
3HAYMMOCTH PEXKHUMa IHUTAHHUS, OCHOBHBIX KOMIIOHEHTOB IHIIM W KPUTUYECKU
3HAYMMBIX HYTPUEHTOB B MPODUIAKTHKE HAPYIICHUU 370pOBbs, OOYCIOBIEHHBIX
MUIIEBBIM (PaKTOPOM.

3. @opmupoBaHue y aeTeil HEOOXOIUMBIX HABBIKOB O0OECIIEUMBAIOMIMX UM
OCO3HAHHYIO MOTPEOHOCTH B 3JJOPOBOM IMHUTAHWU KaK OCHOBHOM 3JIeMEHTe oOpa3za
KU3HU.

2.4. lleneeaa ayoumopus npozpammel.

O6yuaromuecs 5-11 kmaccoB 0011e00pa3oBaTEILHBIX OPraHU3aHN, PAOOTHUKH
00IIeCTBEHHOTO MTUTAHMS, POJUTEITN 00YUAFOIITUXCS.

2.5. Mexanusmol peanuzayuu npozpammol.

[Iporpamma peanusyercs B (QopMe TEeMaTUYECKUX KIACCHBIX 4YacoB,
POIUTEITBCKUX COOpaHUM, MHBIX OPTaHU3AIMOHHBIX MEPOTIPUATUH.

2.5.1. Pazpabomka npozpammol.

[Iporpamma COCTOUT u3 YeThIpex TEMATUYECKUX pas3nenos,
MPEeIyCMaTPUBAIOIINX OCBOCHUE OOYUYAIOMMMHKCS 3HAHUN O POJNIM U 3HAYMMOCTHU
numeBoro  ¢aktopa B COXPAaHEHWH W YKPEIUICHWH 370pPOBbS  HACEIICHUS,
npodunakTrke 6one3nel muBUIN3anun; (GOpMUPOBaHUE OA30BbIX 3HAHMI 00 OCHOBAX
($U3HOIOTHY MUIIEBAPEHUS M 3HAYUMOCTH PEKUMa MMUTAHHSI, OCHOBHBIX KOMITOHEHTOB
MUY ¥ KPUTHICCKU 3HAYUMBIX HYTPUEHTOB B MPOPUIAKTUKE HAPYIICHUH 37J0POBbS,
OOYCIIOBIICHHBIX THINEBBIM (PaKTOpoM; (OPMHUPOBAHUE HEOOXOAMMBIX HABBIKOB
o0ecrnieunBarOINX 00yUYaIOIIMMCA OCO3HAHHYI0 MOTPEOHOCTH B 3JI0POBOM MUTAHUU
KaK OCHOBHOM 3JIEMEHTE 00pa3a *KU3HHU.

2.5.2. Bueopenue npozpammot

Buengpenue mnporpaMmbl OCYIIECTBISIETCS Ha 0aze 0011e00pa3oBaTeIbHBIX
OpraHu3aIuH.
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2.5.3. Peanuzayus npozpammeol.

OcHOBHBIE (POPMBI peasU3aIlii TPOTPAMMBI - TEMATHYECKHUE KIACCHBIC YaCHI,
pPOIUTEIBCKUE COOpaHUs, WHBIE OpPTraHWU3AMOHHBIE MEPONPHUATHS, TPOBOAUMBIC
COBMECTHO C 00YUYaIOIUMUCS U POAUTEISIMU.

2.6. ITnanupyemuie pe3ynbmamul 0C60EHUA NPOZPAMMBL.

[IporpamMmma mpemycMaTpuBaeT KOMIUIEKCHOE  PAacCMOTPEHHE  BOIPOCOB
3MI0POBOTO TIMTaHUS, O3HAKOMJICHHE C TPUHIMIAMU 370pOBOTO  ITHTAHWSI,
3HAYMMOCTBIO 3JI0POBOTO MUTAHUS B MPOGUIAKTUKE HAPYIICHUH pOCTa U Pa3BUTHSA,
pucka ¢hopMupoBaHus 3a00JI€BaHUH.

B pesynbraTe ocBOoeHHMsS o0OydJaroriei (IMPOCBETHUTEIbCKON) MNPOrpaMMbl Y
0oOy4JaroIMXCs JIOJDKHBI OBITh COPMHUPOBAHBI HEOOXOJIWMBIC HABBIKM M YMEHUS,
oOecIeunBaroIre JETIM OCO3HAHHYIO TOTPEOHOCTh B 370POBOM ITUTAaHUH, Kak
OCHOBHOM 3JIEMEHTE 3/I0POBOT0 00pa3a KHU3HHU, COCTABICHUS PAIMOHATIFHOTO PeKUMa
JTHSL ¥ PaIlOHa 3JI0POBOTO MUTAHUS.

II1. ConepskaTenbHbIH pa3aedt

3.1. Obwee cooeprcarnue npozpammel.

OOyuaromas (MPOCBETUTENbCKAsA) MPOrpaMMa BKJIIOYAET TPH JIOTHYCCKHU
B3aMMOCBSI3aHHBIX 0JIOKA, N3JI0KEHUE KOTOPBIX MTPEAyCMaTPUBALT:

1) ponb ¥ 3HAYUMOCTH MHUIIEBOrO (HaKTOpa B COXPAHCHHH W YKPEIUICHUH
3I0pPOBbsI HACENIEHUS, MTPOPUIAKTUKE 00JIe3HEH [IUBUIIM3AIINN;

2) ¢duzmonorusi MUIIEBApEHHUs] M 3HAYUMOCTH pPEKMMa IMUTAHUSA, OCHOBHBIX
KOMITIOHEHTOB TMHWIIA W KPUTHYECKH 3HAYUMBIX HYTPUEHTOB B NPOGUIAKTUKE
HapyIIEHUH 3J0pOBbs, 00YCIOBICHHBIX MUILEBBIM (DAKTOPOM;

3) ¢opmupoBaHue y nereil HEOOXOAMMBIX HABBIKOB OOECIEUYHMBAIOLIUX WM
OCO3HAHHYIO MOTPEOHOCTH B 3/I0POBOM IMHTAHUM KaK OCHOBHOM JJIEeMEHTE oOpasa
KU3HU.

OcHoBHast oOydaroimas 4acTh MPOTPAaMMBbl MOJKET peajn30BbIBATHCS KaK B
ouyHOi (opMe, Tak B AMCTAHIIMOHHON ¢dopme oOydeHus. [IpakTudeckue 3aHATHS,
HalpaBJICHHBIC HA YCBOCHHE IOJYYCHHBIX CAMOCTOSATEIBHO (MU B KOJUICKTHBE)
HOBBIX 3HAHWUN MPOBOJATCS B (pOpMe KIACCHBIX YaCOB, POIUTEIHCKUX COOpaHUM H
MHBIX OPraHU3aIlMOHHBIX MEPOIIPUSATHI.

B pesynpTaTe oCBOCHHS OOydJaromiei (IPOCBETHTEIBCKOH) MPOTrpaMMBI Y
OoOy4JarommXxcs MOJDKHBI COPMHUPOBATHCS HABBIKM TOCTPOCHHSI M OLICHKH pPAaIMOHA
3I0pOBOTO MUTAHHUS.

3.2. Dmanwl peanuzayuu npozpammel.

OOyuaroras (MMPOCBETUTENIbCKAs) IPOTpaMMa peau3yeTcs B TCUCHHE YI4SOHOTO
roga, ¢opma mnpenomHeceHus 0a30Boi WHMOpPMAIUU TPEIyCMATPUBAET YYET
MCXOJIHBIX 3HAHUM oOyuaromuxcs. lcxoaHble 3HaHUS OIIEHUBAIOTCS MO pe3ybTaTaM
BXOJIHOTO AHKETUPOBAHUS, MPOMEKYTOYHBIE WTOTH W MTOTH OOYydYeHHUsS 3a TOJ
OLICHUBAIOTCS M0 PE3YIbTAaTaM BBIXOAHOTO TECTOBOTO KOHTPOJIS.

IV. Opranu3zaumoHHbIN pa3aen
4.1. Obwue pamku opzanuzayuu odyuauezo npoyecca.
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[Iporpamma paccurtana Ha 15 ydyeOHBIX 4acoB W MpeANoJiaraeT pa3iHyHbIe
BUJIbl JIEATEIBHOCTH Yy4daluxcs (MPOCHyIIMBaHUE JIEKIHMM, CAMOCTOSTENbHYIO H
NPaKTUYECKYIO paOOTy, BBITIOJIHAEMYO KOJUIEKTUBHO U CAMOCTOSITEIIBHO).

B pamkax wu3yuyeHuss MNporpaMMbl HCHOJb3yeTcs 0a3oBas HHPOpMaLIU
NpUBEJACHHass B  NIpOrpaMme, a TaKkKe PEKOMEHJIOBAaHHbIE  MPOrpaMMOi
JOTIOHUTEINIbHBIE JIUTepaTypHble HUCTOYHUKU. [IpuBeneHue B mporpamme 0a3oBoM
uH(popMaIy, JeJaeT €€ MAaKCUMaJIbHO YJIOOHOW B MPAaKTHYECKOM HCIIOIb30BaHUU.
JIJisi cCaMOKOHTPOJISI YCBOEHHUSI MOJIYYeHHOU MH(OpPMAIMU PEKOMEHYETCs] OTBETUTH
BOIPOCHI 110 TEME.

TexHonornyeckoe obOecrnedyeHre MNpOrpaMMbl MOJpa3yMeBaeT HalWYue B
y4eOHOM  ayauTOpUM  MPE3CHTAMOHHOM  TEXHUKH  (MPOEKTOp,  IKpaH,
KOMIIBIOTEP/HOYTOYK), @ TaKKe BO3MOKHOCTH MOAKIIOUEHUs K ceTu HTepHeT.

4.2. Cooepotcanue yuedbHo20 Kypca.
4.2.1. Tema Ne 1 «Posb 4 3HAYMMOCTH NMUIEBOr0 (paKkTOpa B COXpAHEHUH H
YKpenJeH!uH 310pPOBbs HaceJleHHus, NPoGUIaKTHKe 001e3Hel HUBUIN3ANNH»

Hean: PaccmoTpeTs poiib U 3HAYUMOCTH MUIIEBOTO (PAKTOpa B COXPAHEHUH U
YKPETUICHUU 3/I0POBbs HACEICHHUs, MPOpUIaKTUKE O0Ie3HEN TMBUITN3AIINH.

KoHTpoabHbIE BONIPOCHI:
1. Ot 4ero 3aBUCHUT MOTPEOHOCTH OPraHU3Ma B OCHOBHBIX B IMHILEBBIX
BEIIECTBAX, BATAMUHAX U MUKPOAJIEMEHTAX ?
2. Kaxwue BbI 3HaeTe 60JI€3HM IUBUIM3AIMH, TOYEMY MX TaK Ha3bIBAIOT, B YEM HX
IPUYMHA, OCHOBHBIE HAMIPABICHUS MPODUITAKTUKH ?
3. Kakoe BiusiHue Ha 310pOBbE YEIOBEKAa UMEET COXPAaHEHUE U PE3KOE
W3MEHEHNE MUILEBBIX TPAAUIUNA MUTAHUSA?
UTo noHuMaeTcs moA 340pOBbIM MUTAHUEM?
Ha3zoBuTe 0CHOBHBIE TPUHLIUIIBI 3I0POBOTO MUTAHUSA?

A

CnpaBovHble MaTepHUaJIbI 110 TeMe:

[lutanue sABISIETCA BaXXHEWUIIUM IMPOILIECCOM B KU3HHM YEJIOBEKA, 00ECIIEUYMBAET
)KM3Hb, 2 BMECTE C Hell U ()YHKIMOHMPOBAHHE BCEX CHCTEM IOMeocTa3a’, BKJIIOYAs
TrapMOHUYHOE pa3BHUTHE, (POPMUPOBAHME HHTEIUICKTA, PEAU3AIMI0 BCEX >KU3HEHHO
HE0OXOIUMBIX QYHKIMN YenoBeka. [103ToMy MBICTB O TOM, YTO YEJIOBEK €CTh TO, YTO
OH €CT, NCWCTBUTEIIBHO CIIPaBEJIMBA. [aK, CO 3J0POBOM MHUIIEH YEJTOBEK MOXKET
oOecrieunTh ceb€ TapMOHUYHBIM POCT W PA3BUTHE OpPraHU3MA, C HE3I0POBOH —
HapYIICHUS Pa3BUTH U OOJIE3HU.

[ToaToMy W3 MOKOJIEHUS B TIOKOJICHUE YEJIOBEK YyAENseT OOJbIIOC BHUMAHHE
MEJUKO-OMOJIOTHIECKUM ACTIEKTaM MUTAHUS, KAYECTBY M KOJIMUECTBY MOTPEOIIEMBIX
MUIIEBBIX MPOAYKTOB. [IHilleBbie MPOMYKTHI MPU BKIIOUYEHUU WUX B PALIMOH MUTAHUS
o0ecrnieurBalOT OPraHU3M YEJIOBEKa PHEPreTUYECKUM U IJIACTUYECKUM MAaTepUalioM,

2 TomeocTa3 - CIOCOOHOCTh COXPaHATh TOCTOSIHCTBO BHYTPEHHETO COCTOSIHMS OpraHu3Ma
IIOCPEJCTBOM CKOOPJMHUPOBAHHBIX pEaKLUi, HAIIPABJIECHHBIX Ha MOJJIEpP)KAHUE AMHAMHUYECKOTO
paBHOBECHS BHYTPEHHUX IIPOIIECCOB.
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MOJYJIUPYIOT ONTUMAJIbHbIE (PU3UOJOTMYECKHUE PEAKIIMU Ha BO3/ICHCTBUE IHAOTEHHBIX
1 DK30T€HHBIX (PAKTOPOB, CIIOCOOCTBYIOT MOJJICPAKAHUIO 3[I0POBBS, CHIKAIOT PUCKHU
BO3HUKHOBEHHUs  3a00JICBaHUN,  YCKOPSAIOT  MPOILECCHl  peaduiutanuu U
BBI3JIOPOBJICHUS.

B cocraB npoaykToB nmuTaHusi TOMUMO O€JIKOB, JKUPOB, YTIEBOJOB, BOAbI BXOSIT
MUIIEBbIE  BOJIOKHA, (PYKTOOJUrOCaxapuabl, CaxapoCHUPThl, aMUHOKHCIOTHI,
MENTU/IbI, MUHEPaJIbl, BATAMUHBI, U30TIPEHOU IbI, HEHACHIIIIEHHBIE YKUPHBIC KUCIIOTHI,
XOJIMHBI U IPyTHE BEIleCTBA U coeMHeHus. Ha pa3HbIX 3Tanax pocta v pa3BUTHS, IPU
BBITIOJIHEHUU Pa0O0T, XapaKTepU3YyIOIIUXCs (akropamMu BPEIHOCTH, PA3TUYHBIMU
YPOBHSIMU JIBUTATEIbHONW aKTUBHOCTH, MOTPEOHOCTH B BBINICYKA3aHHBIX MHUIIEBHIX
KOMITOHEHTaX JIOCTaTO4YHO crernuduuna. Mexay KOMIIOHEHTaMH THUIUA CYIIECTBYET
CJI0’KHAsl CUCTEMA CUHEPTMUYHBIX® U aHTATOHUCTHYECKUX” B3aMMOOTHOIIEHUIA.

B mnpouecce »BomonmMH y KUBBIX OpPraHU3MOB CHOPMUPOBAINCHL BHaYae
nepBUYHbIE Oa30BbIC, a 3aTEM 00JIee CIIOKHBIE BTOPUYHBIC MEXAaHU3MBI TOJIJICPKAHUS
romeoctasa. [lociie 00pazoBaHus BOJIbI, PACTBOPEHHUSI B HEW COJIEH, MPUCYTCTBYIOIIUX
B 36MHOM KOpe, a B TOCIEAYIONIEM C IMOSBJICHUEM JPEBHEHIIIUX aHA3pPOOHBIX
MUKPOOPTaHU3MOB Ha 3eMJIe MOSBUIUCH U CTAJIM PAa3BUBAThLCS IMIPOCTEHIIINE, a 3aTEM U
Bce 0oJiee CIIOKHBIC KUBbIE OpraHu3Mbl. HemocTaTok wiM H30BITOK MMUILEBBIX
CcyOCTpaTOB CIIY>KUT CUTHAJIOM JJIsl 0230BBIX MEXaHU3MOB TMOJAEPKaHUS TOMEOCTasa,
BOBJICKAET MMMYHHYIO M HEHUPOIHIOKPUHHYI) CHCTEMBI PETYJISIUU TOMeocTasa
OpraHu3Ma 4eJIOBeKa, OINpeaesieT BO3MOXKHOCTH aJalTalud K MEHSIOUUMCS
yCIOBUSIM BHEIIHEW M BHYTpEHHEH cpenbl. MeHssT KOJIMYECTBEHHOE COJIEp)KaHHe U
COOTHOIIIEHHE TOCTYMAIIIUX C MNPOAYKTaMH MUTaHUS  (YHKIHOHATBHBIX
MHIPEUEHTOB®, PEryIUPYIOTCS IIPOLECCH], HPOMCXOIANINE B OPraHaxX U TKaHSIX.

BrisiBieHrne 0i1aronpusiTHBIX B3aMMOOTHOIICHUM MEXIY M3BECTHBIMHU M BHOBD
O0OHapy’>KMBAEMBIMU THIIEBHIMUA PETYISTOPHBIMU KOMIIOHEHTAMU W  (DYHKIMSIMU
OpraHu3Ma YeJOBeKa, YCTAHOBIIEHHE MEXaHHW3Ma ITHUX B3aWMMOOTHOLIEHUHW, HAYYHO
000CHOBaHHOE€ HMX KOMOWHHUPOBAHHE SBISETCS B HACTOSIIEE BpEMS OJIHUM U3
CTPAaTETUYECKUX HAIpaBJICHUN pa3BUTHS HWHIYCTPUU TMPOAYKTOB OOIIETO U
(YHKIIMOHAIBHOTO MMUTAHMUS.

B Hacrosimiee Bpemsi mponyKThl (YHKIIMOHATBHOTO THUTAHUS COCTABISIOT HE
6onee 3% Bcex M3BECTHBIX NMUIIEBBIX MPOAYKTOB. B Ommxkaimme 15-20 met mons
(GYHKITMOHAIBHBIX TPOAYKTOB MOKET HOCTHYh 30% BCEro mpoayKTOBOTO PHIHKA, OHU
MOTYT Ha 35-50% BBITECHUTH TPAIUIMOHHBIC JIEKAPCTBEHHBIE TpemapaThl U3 chepsl
peanmm3anuu. Ha cerogHsamHuii 1eHb, (QYHKIIMOHATBHBIE TPOIYKTHI SBISIOTCS
CYILIECTBEHHBIM PE3€PBOM YBEIUYEHHS] CpPEIHEH MPOJOKUTEIIbBHOCTH AKTUBHOM
KU3HU HACEJICHUS.

3 Cumeprus - 5To moje3Hoe B3auMojeHcTBUe, d(PPEKT OT KOTOPOro MPEBOCXOAMT CyMMapHOE
NeMCTBHE MMOOIMHOYKE.

4 AHTAarOHI3M — B3aUMHOE TI0/IaBNIeHNE YPPEKTOB, PErUCTPUPYEMBIX TOOMHOUKE.

5 DOyHKIMOHAIBHBIE MHTPEIUEHTHl - BUTAMHUHBI, MUHEPAJIbHBIE BEIIECTBA, MOJMHEHACHIIICHHBIC
KUPHBIE KUCJIOTHI, MUIIEBbIE BOJIOKHA, aHTHOKCUIAHTHI, a TAK)KE WHTPEIUEHTHI MPOOUOTHIECKOTO
(OudumodakTepun, JTaKTOOAKTEPHH, COCTABJISIONINEG HOPMAJIbHYIO MHUKPO(IOpPY KHIICYHHUKA
YeJI0BeKa) U MPEOMOTUYECKOTO (CTUMYIIHMPYIOIIME POCT COOCTBEHHONW MHKPO(IOPHI KHUIICYHHKA)
JNEUCTBUA.


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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310pOBbE — 3TO TAKOE COCTOSHHE YEJIOBEKAa, KOTOpPOE IO3BOJSET €My B
KOHKPETHBIX YCIOBUSIX YYBCTBOBATh €05 C (DU3NUECKOM, ICUXUUECKOM, COLIUATIBHOM
M HPABCTBEHHOW TOYEK 3peHHs Hanbojee koM(pOpTHO. Y 3I0pPOBOrO ueloBEKa Ha
ONTUMAIBLHOM YPOBHE B COOTBETCTBHUU C BO3PACTHBIMU HOPMaMH U TMOCTOSIHHBIMU
U3MEHEHUAMU BHYTPEHHEW, BHEIIHEN U COLIUAIBHOMN CPEebl OCYILECTBISIOTCS BCE €TI0
¢uznonornyeckue (YHKIMM U TOBEJEHYECKHWE peakuuu (poxaeHue, pa3BUTHE,
CO3JJaHHE€ U BOCIUTAHHE TOTOMCTBA, BBDKHMBaHUE, (PU3MUECKas, IyXOBHas U
collMalibHas aJanTtanus). JOTO O3HAYaeT, YTO YEJOBEK, Y KOTOPOro HET HUKaKUX
00JIE3HEHHBIX OIIYIICHUHN, KOTJa €ro opraHbl M TKaHH paOOTalOT, BBIMOJHSS CBOU
(GyHKIMHU B TOJIHOM 00beMe (0€3 OrpaHuYeHHil), MOXKET CUUTATh Ce0s 31I0POBBIM.

AHanu3 mokaszaTenei, XapaKTepu3YIOIIHUX 370pPOBbE HACEJICHUS YOeIUTETbHO
CBUJIETENIBCTBYET O HEYKJIOHHOM POCTE YMCJIa JIMI], CTPAJAIOIIMX WIH CKIOHHBIX K
pa3IUYHBIM 3a00JIeBaHUSIM, MPEXKJE BCEro K TaKUM, KOTOpbIE TMOJIYYWUIIU Ha3BaHUE
«Oone3Hedt umBwiIM3anuu». K HUM  ciegyeT OTHECTM TaK  Ha3bIBaeMble
ONMOPTYHUCTUUECKUE WH(PEKIMH, TOpaKAOIIUE HOBOPOXKIACHHBIX U OOJBHBIX,
HaXOSIIMXCA B CTallMOHApaX, O0JIE3HU CUCTEMbI KPOBOOOPAILIEHHSI, OHKOJIOTUYECKUE
3a00y1eBaHus, MOYEKAMEHHYIO U JKeTYEKaMEeHHYI0 00JIe3HH, OPOHXHUAIBHYIO aCTMY U
Ipyrue ajmiepruueckue 3a001eBaHusl, refnaTuThl, 0O)KUPEHUE, TOJIarpy, OCTEOXOHAPO3
U WHBbIE TOPAXKEHHs] CYCTaBOB, ocTeonopo3, auader. [lo nanneiMm Bcemuphoi
OpraHu3aIiy 3APaBOOXPAHEHUS MHOTHE W3 ATUX OOJIe3HEH, SBISIOTCS MPUYMHOM
CMEPTH U WHBAIUIHOCTH B pabOTOCIIOCOOHOM Bo3pacTe. 3a00JIEBaHUSIMU CUCTEMBI
KpoBoOOpaiieHus B  Hacrosimiee Bpemst crpagatoT jgo 40%  HaceneHws.
31moKayecTBEHHbIE HOBOOOPA30BaHUs U MIPEAPAKOBBIE COCTOSIHUS oTMedaroTest y 30%
B3pPOCJIOrO HaceJIeHUs, OOJE3HU KENTYJOUHO-KUIIEYHOTO TPAKTa OOHAPYKUBAIOTCS Y
6omnee 20% B3poOCIHbIX U AeTel U, Mo mporHo3am, k 2030 roay 3ta mudpa JOCTUTHET
40%. Y 53% myxuuH U 19% xKeHUMH, IPOKUBAIOIINX B UHIYCTPUAIbHBIX CTpaHAaXx,
BBISIBJICHO TIOBBIIIICHHOE COJIEP)KaHUE IIABEJIEBON KUCIOTHI B MOYE, IpH 3ToM Y 5-20%
moned npu  JoctuxkeHud — 7/0-JeTHEro  Bo3pacTa, OTMEYANOTCS — HPHUCTYIIbI
MOUYEKaMEHHOU O0JIe3HU. Y KaKIOr0 TPETHEro KUTENS IUIAHEThl MMEIOTCS T WU
UHBIE aJNIEPrUYECKHUE NPOSBICHUSI.

JlunaMuka mokaszaTesieii 3a00JIeBaeMOCTH JICTCH U MOAPOCTKOB, OOYCIIOBIICHHAS
BO3/IeHiCTBHEM (PAKTOPOB MUTAHUS, 00PA30M KU3HH MPEJCTABICHA B IPUIIOKEHUH 1.

Ha npotsiskeHun Bcero mepuojia CylIIECTBOBAHUS YEJIOBEUYECKON LMBWIM3ALUU
MpEeANPUHUMAIIUCH MOMBITKM OTBETUTh HA BOIPOC: MOYEMY 3TO IMPOUCXOAUT U KaK
HayuMHAIOTCA O0Je3HU? ODTOT BONPOC BOIMPOCOB [JIsi MEAUILMHBI BCEX BPEMEH
COXpaHsET CBOI aKTyaJbHOCTh M B Hamu JHU. Bo BTopo# nomoBuHe XIX u Hayale
XX Beka B MEPHUOJI TaK HA3bIBAEMOTO «30JI0TOr0 BEKa» MHKPOOHOJOTHH, Ojaroaaps
HayuHbiM noctixkeHusM Jlyn Ilactepa, Pobepra Koxa, Ilayns Dpawxa u npyrux
BBIJJAIOIINXCS MUKPOOMOJIOrOB, YAAJIOCh YCTAaHOBHTH, YTO MHOTHE 3a00JIeBaHUS,
CKJIOHHBIE K PacHpOCTPAHEHUIO, CBS3aHbl C KOHKPETHBIMU MUKPOOPraHM3MaMu —
BO30yauTensiMu nH@ekinii. OCHOBBIBASACH HA 3TUX JIOCTUKEHUSIX, OB Pa3padOTaHBbI
XUMUOTEPANIEBTUUECKUE  MpenapaTbl, BaKIUHbI,  YYBCTBUTEIbHBIE  METOJBI
JUArHOCTUKH, TO3BOJIUBIINE OCYHIECTBIATh PAHHEE BbIABICHUE, MPOPUIAKTUKY U
JIeYeHUE TaKuX HWH(EKUHOHHBIX 3a00JieBaHUM, Kak: 4dyMa, XoJiepa, IU3EHTEpHs,
TyJsipemusi, cuduinc, TyoepKyies, FoHopesl, Jernpa, SMUIeMUIeCKU MEHUHTUT, OCIIa,
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MOJINOMUENINUT, OpPIOIIHOM M CBHIMHOM TU(BI, Opyleme3, TyOepKyle3, CTOJOHSK,
nudTepusi, MalIsIpUsi U MHOTHE APYTHE.

B 1907 rony MN.M. Me4yHUKOB BBICKA3aJl NPEANOJIOKEHUE, UYTO NPUYUHOU
BO3HUKHOBEHHUSI MHOTUX 3a00JICBaHUMN SIBIISIETCSI COBOKYIHBIN 3 ()EKT HA KIETKH U
TKaHU MaKpOOpraHu3Ma pa3HOOOpPA3HBIX TOKCHMHOB W JIPYTUX METa0OJIUTOB,
MPOAYLUPYEMBIX MUKPOOPTaHU3MaMH, BO MHOXECTBE MPUCYTCTBYIOIIUMH Ha KOXKE U
CIIM3UCTBIX YEJIOBEKA W KUBOTHBIX, MPEXKJE BCEro B MUIIEBApUTEIbLHOM TpakTe. K
COXKQJICHHIO, B TOCIEAYIOUIME TOJbl B CUIY psAfa OOBEKTHUBHBIX U CYOBEKTHBHBIX
NPUYMH BHUMAaHUWE K POJU MHKPOOPTaHM3MOB XO35fMHA B Pa3BUTUU MHOTHUX
pacnpocTpaHeHHBIX 3a00JIEBaHUM YeI0BEKa HE I00LIEHUBAIOCH.

B 30-60 roget XX cToJsieTHs MEpBONPUYNHY MHOTHX MaTOJIOTHUYECKUX MPOIECCOB
CTaJIM CBSI3BIBATH C HAPYIICHUSIMH, BOSHUKAIOITUMHU B IICHTPAIBHOM HEPBHOM CUCTEME.

B 70 romax XX cronerus kananackuii matosior ['anc Cenbe chopmynupoBat
KOHIENIMIO CTPEcca, BBEJ MOHATHE «OOJE3HM aJanTaluuy», CYUTas, YTO B OCHOBE
MHOTHUX OO0JIE3HEH YeIoBeKa JiexaT HapyIIeHHs OajaHca 3JIEKTPOIUTOB U CTEPOUIHBIX
TOPMOHOB.

JlocTmkeHuss B 00JIaCTH T€HETUKW W MOJICKYJSIPHOW OHWOJIOTHH, a TaKXke B
obJyacTu SKcniepuMeHTanbHol UMMYyHOJIOTHHU B 70-80 romax XX CTOJETHUS TO3BOJIIIH
CMECTUTh aKIICHThI B TMOJb3y HACJIEJACTBEHHOIO /WM MMMYHHOTO T€HE3a MHOTHX
COBpPEMEHHBIX 3a00JieBaHMM YenoBeka. Hadanuch akTHUBHBIE TOUCKH JIe(EKTHBIX
Ir€HOB B XPOMOCOMaX, MEPBUYHBIX U BTOPUYHBIX MUMMYHOACHUIIMTOB, MPUYUH HX
BO3HUKHOBEHUS W MaTO(U3UOJOTUYECKMX M3MEHEHUH KaK CIIEJICTBUE OTHUX
HapylieHuii B Makpoopranuzme. C Havana 80-rofoB yBenudeHHE uucia OoJe3Hen
YEeJIOBEKa CTalM CBS3bIBATh C YXYALIEHUEM COCTOSHHUS OKpPYXKAOIIEH Ccpezsl
AHTPOIIOTEHHOTO MIPOUCXOKICHHUS, BBICOKOM CTEIIECHBIO ypOaHu3auu,
TUIIOAVHAMUECH, XHMHU3AUUMEW  CEJIBbCKOXO3SIMCTBEHHOTO Y IPOMBILIJIEHHOTO
IPOM3BOJICTBA, IIMPOKUM BHEJPEHUEM B OBIT U 3/JpAaBOOXPAHEHUE HOBBIX XUMUYECKUX
COCIMHCHUN CUHTETUYECKOU IPUPO/IBI.

[lepeuncnennbie MOAXOAbI K TOHUMAHUIO MPUYMH BOZHUKHOBEHUS 3a00JI€BaHUM
o0BeIMHSET TOHUMAaHHUE, YTO MEepPBUYHAS POJb B (DOPMUPOBAHUM TaK HA3bIBAEMBIX
«COMaTUYEeCKUX» 3a00JeBaHUN OmpenenseTcss HW3MEHCHUSIMH B (DYHKIUSIX U
OMOXMMHUYECKHMX PEaKIHUAX dYKapUOTUYECKHMX® KJIETOK OpraHOB M TKaHEH dYeloBeKa.
OTO0 SBUJIOCH OCHOBOM JUIsl pa3paObO0TKH OOJBIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenaparoB. brarogaps TpOW3BOJACTBY MOMOOHBIX (apMaIeBTUYECKUX CPEJICTB,
BBHICOKOMY YPOBHIO MEIUIIMHCKOTO OOCTY)KMBAaHHWS W pPAaHHEW JIHAarHOCTHKU
BBICOKOPAa3BUTHIM CTPaHAM YAAETCS CACPKUBATH AAJTbHEHIIUN pOCT 3a00JI€BAEMOCTHU
M CMEpTHOCTHM  HaceneHusa. JlanpHeimee  pa3Butue  ¢dapManeBTUYECKOU
MPOMBIIIJIECHHOCTA Ha OCHOBE JOMHUHHUPYIOIIEH B HACTOSIIEE BpeMs KOHIICMIIUU
3I0pOBbsl U MPUYHMH 3a00JIEBAEMOCTH CaMO MO ce0e CroCcOOCTBYET MPOJOJIKEHUIO
3arpsA3HEHUs] OKpYXKalIIell cpenbl, BO3HUKHOBEHUIO HOBBIX 3a00JieBaHUN U
YBEIIMYEHUIO 4YHuCia 3a00JIeBIIMX HM3BECTHBIMU B HACTOSIIEE BpeMsi OOJE3HSIMU.
TpanuioHHbIE MOAXOMAbl MOCIEAHUX JECATWICTHH K OpuunHam (OPMUPOBAHUS
MHOTHX  PacHpoCTpaHEHHBIX 3a0o0JieBaHUU  4eloBeKa Oouibllie HE  JIAl0T

® DykapuoTHueckue KIEeTKH — KIETKH, MMEIOIIHE SIPO.
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KOHCTPYKTHBHBIX UJICH U MPEJI0KEHUN K pa3padoTke BHICOKOI(P(HEKTUBHBIX CPENICTB
U [OpueMoB  NOpopUIAKTUKM W JIEYEHUS  aTepOCKIepo3a, TUIEPTOHUH,
HOBOOOpA30BaHUM, aJIEPTUM, APYrUX MATOJOTMYECKUX COCTOSSHUM M CHUHIPOMOB,
YHUCJIO CIy4aeB KOTOPBIX MEJIEHHO, HO HEYKJIOHHO BO3pacTaer.

B 1985 rony 3apy6exubie ucciegoatenu S.B.Eaton u M.Konnor Beickazanu
TUIOTE3y, YTO pOCT OO0Je3Held LMBWIM3AUMU BO BTOpPOW MoioBMHE XX Beka
0OyCIJIOBJIEH TEM, YTO T'€Hbl COBPEMEHHOIO 4YEJIOBEKa, aJallTUPOBAHHbIC B TEUCHUE
MOYTH MUJUIMOHA JIET SBOJIOIMHU K )KU3HEHHBIM YCTOSIM U MUIIE MPEAIICCTBEHHUKOB,
OKa3aJIUCh HEJOCTATOYHO YCTOMYUBBIMU K PE3KUM H3MEHEHUsIM o0pasza KHU3HU
yenoBeka 3a nocyuennue 100-200 ner.

Bo Bce Bpemena npo6Giema nuiiy Oblia 0JTHON U3 CaMbIX BaXKHBIX, CTOSLIUX NIEPe]
YeJIOBEYECKUM 00111eCTBOM. J[eMCTBUTENbHO, aHAM3UPYS KYJIbTYPHBIE TPAIULUUA U
3aKOHbI, CBSI3aHHBIE C TUTMECHOW NHWUTAHUSA HAIIUX JPEBHUX MPEIIIECTBEHHUKOB,
#uBIIMX B Meconoramuu, Erunrte, Kurae u apyrux crpanax JlansHero u CpenHero
Bocroxka, [IpeBueit I'perun u PumMckoii ummnepuu, MOXKHO 0OHApYKUTh CBUIETEIHCTBA
TOTO, YTO €€ HECKOJIBKO THICSAY JIET Ha3aJ JOMUHUPOBAJIO TOHUMAHUE, YTO 30POBbE
YeJioBeKa B HAMOOJIbIIIEH CTENIEHU ONPEIEIISIETCS XapaKTepOM U MOJHOIEHHOCTBIO €T0
MUTAHUS, CTENEHbI (PU3NUYECKOM AaKTHMBHOCTH, TapMOHUU JyXa W COLUAIbHOU
YIOBJIETBOPEHHOCTH.

Brinaromeiics pycckuit ¢pusnonor U.I1.I1asnoB npu Bpyuennu emy B 1904 rogy
HoOGeneBckoil mpemMun mucall, 4TO «HaJ BCEMHU SIBICHUSIMU YEJIOBEYECKOW >KU3HU
rOCIOACTBYET 3a00Ta 0 xJjebe HacymHoM. OHa MpeICcTaBIAeT cO00M Ty APEeBHEHIIYIO
CBsI3b, KOTOpasi OOBENMHSIET BCE JKUBBIE CYIIECTBA, B TOM 4HCIIE U YeJIOBEKa, C
OKpyXarIiei ux npupojoi». 1o BbipakeHue HW.IL.IlaBnoBa kak Henb3s JIydlle
NOYEPKUBAET 3HAYMMOCTh MHUIEBOTO (akrtopa B (OPMHUPOBAHUU 3I0POBBSI U
IIOJTHOLIEHHOCTH JKU3HM 4elioBeka. [lomcunTano, 4To HAa NPOTSKEHUU CBOEU KU3HU
CPEIHECTATUCTUUECKUI YEJOBEK ChedaeT OKojJo 60 TOHH pa3auyHbIX MHPOAYKTOB
IIATAHUS.

KomnuecTBo 1 cTpykTypa moTpedasieMoi MUK B 3HAYUTEIIHHON CTEMEHH TaKKe
CBsI3aHbl C (PU3MUYECKOW AKTHBHOCTBHIO UEJIOBEKA, €ro MCHUXWYECKUM COCTOSTHUEM U
COIMAIbHBIM MO10KEeHUEM. COTJIaCHO COBPEMEHHBIM MPEICTABICHUSAM PAllMOHAIBHOE
MATaHUE JIOJHDKHO OOECIeYMBaTh YEJIIOBEKY pPaBHOBECHE MEXAYy MOCTyHarolmen u
pacxoJlyeMoi 3Heprueil (banaHc 3HEPruu ), yI0BIETBOPEHHUE TOTPEOHOCTH OPraHU3Ma
B HEOOXOJMMOM KOJIMYECTBE OPraHUYECKUX U HEOPTaHWYECKUX COeAMHEHHM (OamaHc
MJIACTHYECKOT0 MaTepuaia), COOMIoACHUE peKMMa MUTaHusA. TakuMm o0pa3om, ¢
OOIIENPUHITOW TOYKH 3pPEHHsS, TMHUIIEBbIE MPOIYKTHI MPEACTABISIIOT COOOH
SHEPreTUYECKU M OHOCHUHTETHMYECKUM MaTepuan >KMBOTHOTO U PACTUTEIBHOIO
MIPOUCXOXKJEHUS, HMCIOJb3YyEMbIH B HATypaJlbHOM WU IepepadOTaHHOM BHUJE B
Ka4e€CTBE NCTOYHHMKA SHEPTUH, IIIIACTUYECKHUX U BKYCO- apOMAaTUYECKUX KOMIIOHEHTOB,
HEOOXOMUMBIH 1T pOCTa, pPa3BUTHUSA W (YHKIMOHWPOBAHUS OPraHOB WM TKaHEU
YEJI0BEKA.

PesynbTaThl uccienoBaHUM W HAOMIOJAEHUN YOETUTEIBHO IOKA3bIBAIOT, YTO
MPOAYKTBI UTAHUSI 00JIa1aAI0T HE TOJIBKO MUTATENbHON IEHHOCTHIO, HO U PETYJIUPYIOT
MHOT'OYHCIICHHbIE (DYHKIIMU U OMOXUMHUYECKUE PEAKIMU opraHu3Ma. B cBs3u ¢ 3Tum
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CTalau OOCYXKJIaTbCsl BOMPOCHI HE TOJBKO PAIMOHAIBHOTO, HO M TaK Ha3bIBAEMOIO
3JI0POBOrO MUTaHUS.

[Tog 310pOBBIM NHTAHHMEM' MpEIAracTcs MOHUMATh YIOTPEOIEHHE B IIMILY
TaKUX MUIIEBBIX CYOCTaHIUM, KOTOPhIE B MAaKCUMAJIbHOW CTENEHU YJOBJIETBOPSIOT
MOTPEOHOCTH 4YEeJIOBEKAa B DJHEPreTUYECKUX, IUIACTUUECKUX U PEryISTOPHBIX
COCMHEHUAX, 4YTO TMO3BOJAECT NOAAEPKUBATH 3A0pPOBRE M NPEAOTBpAILIATH
BO3MOKHOCTh BOBHUKHOBEHHS KAKUX-TMOO OCTPBIX U XPOHUUECKUX 3a00JI€BAHUM.

Poct uncna «Oone3Hel IUBWIM3ALMMY B HAUOOJBIIEH CTENIEHU B TOCIETHUE
JecATUIeTus: 00yCJIOBJIEH YBEIMUEHUEM CTPECCOBBIX BO3JIEUCTBUI HAa YEIOBEUYECKYIO
MOMYJIAINIO, CHWKEHUEM (PU3MUECKON aKTUBHOCTH, BHEJIPEHHUEM COBPEMEHHBIX
TEXHOJIOTUH BBIpAIIUBAHUS, XPAHCHHS, IMOJTOTOBKU MUIIIEBOTO CHIPhS U MPOJAYKTOB
OUTaHUs (CTUMYJATOPBl POCTa, YCWIMTENIHU BKyca, cTabunuzatopbl). OcoOeHHO
CYIIECTBEHHO 3TH M3MEHEHUS 3aTPOHYJIM THUILEBOM PAllMOH U TMPUBBIYKHA MpHUEMA
nuiy. [loaTBepkaeHUEM ATOTO Te3Uca CIy>KaT HAOMIOJCHUS 3a JKUTEISIMH TeX
PETMOHOB 3€MHOT0 I1apa, B YCTOM, KU3HU KOTOPBIX €II€ HE MPOHUKIA COBPEMEHHAs
nuMBWIM3anua. Tak, y KOPEHHOTO HAaCEJIeHUsI MHOTHMX OCTPOBOB MUKpOHE3UH,
rIyOuHHBIX Tepputopuii Adpuku u FOxHON AMeEpHKH, MUTAaHUE KOTOPBIX Majo
OTJIMYAETCSd OT TAaKOBOIO OT UX JPEBHUX TMPEAIIECTBEHHUKOB, MPAKTUYECKHU
OTCYTCTBYIOT IPU3HAKH aTEPOCKIIEPO3a, CaxapHOro auadbera, OPOHXUATBHOW aCTMBI.
YacToTa BOSHUKHOBEHUS paKa JIETKUX, TOJICTOW KHIIKH, TPYTHOM JKeJie3bl, HH(APKTOB,
MHCYJIbTOB, CaxapHOro auabdera v Apyrux 0oJie3He MUBMUIIN3ALMA BO MHOTO pa3 HIDKE,
yeM y okutrened pa3Butbix cTpaH EBponbl, Amepuku u Asum. HaOmronenus,
IPOBEJACHHBIE HA IMPOTSHKEHUU HECKOJIBKUX JeCATHWICTHH 3a 17 pa3nuyHbIMU
ATHOCAMHM, TPONKHUBAIOIIMMH B CEBEpPHBIX M B cyOTponuueckux obnactax CIIA,
NOKa3alah, 4YTO Yy MPEACTaBUTENEH TEX HApPOJHOCTEW, KOTOpbIE NPUHSIM Tak
Ha3bIBACMBIH 3aI1aTHOEBPOTICHCKUI 00pa3 KU3HH, Y4ACTOTAa BOSHUKHOBEHHUS CEPACIHO-
COCYJIMCTHIX 3a00JieBaHU BOo3pocia B 8-12 pa3, 2HJAOKPHUHHBIX HApYIIEHUH - B 5 pa3
[0 CPAaBHEHUIO C TEMH, KOMY YJajJOCh COXPAHHUTh TPAJULMOHHBIA YKIIAJl KU3HU.
Cpelii STHUYECKOT O HACEJIEHUS, IPOAO0IKAIOIIETO COXPAHITh TPAAULIUOHHBIN JIJI1 HUX
o0pa3 J>KW3HHM, NPAKTHUYECKH OTCYTCTBOBAJIM TaK Ha3bIBAEMblE€ ayTOMMMYHHBIC
3a0oneBaHus, KpalHE pEeAKo OOHAPYKHBAIHCH AJUIEPTUYECKUE TMPOSBICHUS.
CpaBHUTENBHBIN aHATU3 MMOKa3all, YTO MHUILEBOW pallMOH COBPEMEHHOTO >KUTENS Tak
Ha3bIBAEMbIX IMBWJIM30BAHHBIX CTPAH MHUpPA COJAEPKUT OOJIBIIOE KOJIMYECTBO KHUPA,
MOHOHEHACHIIIEHHBIX W HACBIIMIEHHBIX HPHBIX KHUCJIOT, OoBapeHHOM conu. [luma
KUTENIe, KOTOPhIX Majo KOCHYJach COBPEMEHHAas LHMBWIM3aNMs, Oorara
HEHACBIILEHHBIMU KUPHBIMU KUCJIOTAMH, MUHEPATILHBIMU COJISIMH, M30IPEHOUAaMU®
(OpeniiecTBEeHHUKH JUIUAO0B), BUTaMuHaMu A u C, MUIIEBbIMA BOJIOKHAMU.

3a mocneaHue BECTH JIET HAOIOMACTCS CHUKEHUE YCTOMYMBOCTH UYEJIOBEKa K
BO3HUKHOBEHUIO PA3JIMYHBIX OCTPHIX M XPOHUYECKUX 3a00JIEBAHUM, OJTHOW U3 TPUINH
CIIY’)KUT M3MCHCHHE IHIIECBOTO IOBEICHUS - YBEIWYEHUE YMOTPEOJICHUS B THUIILY
padUHUPOBAHHBIX MPOAYKTOB (caxap, paCTUTEIBLHOE M CIMBOYHOE MACIO, KPEMKHe

" 310poBOE THTaHWE— OTO TUTAHWE, OOECNEYUBAIONIEE POCT, HOPMAJIbHOE pAa3BUTHE W

KHU3HENICATSILHOCTh YEIOBEKa, CIIOCOOCTBYIOIEE YKPEIJICHHIO €ro 3JI0POBbSl U MPOQPHIAKTHKE
3a00JI€BAHUI.
8 H3OHpeHOI/I,Z[bI - HpC,ZLI_HCCTBCHHI/IKI/I JINTINIOB.


https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5
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aJIKOTOJIbHbIE HANMUTKMU). PaduHupys MpoAyKThl MUTAHUS, YOUpas Tak Ha3bIBaeMble
OajslacTHBIC BEIIECTBA, YEJIIOBEK HA MPOTSHKEHUHM MHOTHUX MOCIETHUX ACCATUIICTUN
CO3/1aBaJl MPOJYKTHI MUTaHUsS, OOOTAIlIEHHBIC JIETKO yCBaWBaeMbIMU yrieBojamMu. B
pe3yiapTare ObUIM TOJYYE€HBl MPOAYKTHI, JIMIICHHbIE MHOTUX BUTAMHUHOB,
pacTUTENbHBIX BOJIOKOH W JAPYrUX, KpalHe HEOOXOAUMBIX [JIsi 3JI0POBbI U
MMMYHHUTETA TMHIIEBBIX KOMMOHEHTOB. I[lockonbky o0pa3 >KHW3HU COBPEMEHHOIO
YeJIOBEKa XapaKTePU3yEeTCsS MaJIONOBUKHOCTHIO, M30BITOYHOE KOJIMUECTBO KaJOPHiA,
MoJiyyaeMoe B pe3ysibTaTe YNOTpeOsieHus paMHUPOBAHHOTO caxapa, MPUBOJIUT K
puckam 3a00JI€BaHUM MOJKETYI0YHOM JKeJIe3bl, MOBBIIIEHHOMY BBHIOPOCY MHCYJIMHA,
CHIDKEHHUIO 0Opa3oBaHUs B KJIETKaX TIJIMKOTE€HA W, KaK CJEACTBUE BCEro 3TOTO,
OTJIOXKEHUIO U30BITOYHOTO KOJUYECTBA KUPa, PA3BUTHIO OOJIE3HEH CHUCTEMBI
KpOBOOOpaIlleHHsI, caxapHOro auabera.

Crnenytonieli 0COOCHHOCTBIO HM3MEHEHHUSI JUETHl COBPEMEHHOI'O 4YeJIOBEKa,
SIBJISIETCSl PE3KOE YMEHBIICHUE MOCTYIUICHUSI B OPTaHU3M C MUIIEA MOJOYHOKHUCIBIX
Oaktepuii. B HacTosee BpeMs )KUTEIN PAa3BUTHIX CTPaH YIMOTPEOJSIIOT B MUJUIMOHBI
u Oojee pa3 MeHbIIE TOJOOHBIX MHUKPOOPTaHM3MOB, HYeM UX JAPEBHUC
NpealecTBEeHHUKU. Hamu npegku s COXpaHEHWsT MPOJAYKTOB  MHUTAHUS
UCIIOJIH30BAJIA JIMIIIh €CTECTBEHHBIE CIMOCOOBI KOHCEPBAIlMU: BBICYIIIMBAHHUE WU
IPUPOJHYIO (PEpMEHTAIMIO 3a CYET MOJIOYHOKHUCIBIX U JAPYTUX MHUKPOOPTaHU3MOB,
ClIy4yallHbIM 00pa30M TMOIMAJAOIIUX B PACTUTEIBHYI) M JKMBOTHYIO IMHINY U3
OKpyXxaroiei cpenbl. B pesynbrate hepMeHTallMu MHOTHE MPOIYKTHI 00OTaIaliCh
MUJIMApAaMU MOJIOYHOKHUCIBIX OakTepuil, rpubOB M MPOIYKTAaMU MX METa0oM3Ma
(MeTyune SKMpHBIE KHUCJIOTHI, NENTHABI, IOJUAMHHEIY, BHTAMHHBI, AHTHOUOTHKO-
CXOXHE CYOCTaHIIMM), KOTOpbIC, IOINAaB B MHIIEBAPUTEIbHBIN TPaKT, BHOCUIIU
CYILIECTBEHHBIN BKJIaJ B MOJAJIEpKAHNUE UX 340p0Bbi. K coxkaneHuro, u3-3a BHEIAPEHUS
TEPMUYECKOW  00paOOTKM TPOJYKTOB IHUTAaHHSA, aOCOIIOTHOE  COJIep)KAHUE
NOMNaJarolX B OPraHU3M YEJIOBEKa MOJIOYHOKUCIBIX MHUKPOOPraHU3MOB 3aMETHO
yMeHbIIMIOCh. Kak cneiacTBue 3TOro, Cpokd (QOPMUPOBAHHUS  HOPMAIbHOMN
MUKPOGIOPHl PE3KO BO3POCIH, M3MEHUJIICS KAuYEeCTBEHHBIH U KOJIMYECTBEHHBIA €e
COCTaB. JTOMY TakXe CIOCOOCTBOBAJIO IIMPOKOE HCIOJIb30BaHHE B XX BEKe
AHTUOMOTHUKOB.

BaxxHo#t 0COOEHHOCTBIO COBPEMEHHOW JHETHI SIBISCTCA TaKKe HN3MEHEHHE
COCTaBa U COOTHOIICHHUS, YIOTPEOISIEMBIX B MUILY KOMIIOHEHTOB, YYaCTBYIOIINX B
o0ecreueHun OpraHM3Ma IJIACTUYECKUMHU M PETYISITOPHBIMU  COCAHMHECHHSIMHU.
YnotpebieHre NpeuMyIecTBEHHO MHUIM PACTUTEIBHOTO (KOPEHBS, OPEXH, TIJIOJIbI,
3eJIeHb, TPHUOBI, ATOBI, PPYKTHI), PEKE PHIOBI M Msica MIPUBOIWIO K (POPMUPOBAHUIO
palMoHa MeHee Ooratoro O€JKOM, HO COJEpXKalluM CYLIECTBEHHO OoJibliiee
KOJIMYECTBO MHHEPAIbHBIX COJIEH, MHUIIEBBIX BOJOKOH, AHTUOKCHAAHTOB. B
HACTOsIIIIEe BpeMs cpeHecTaTucTrHaeckuit uenoek B 10-20 pa3 Oonbie ynmotpebiser
CoJIel HATpPHsI, B UETHIPE pa3a HACHIIICHHBIX )XKUPHBIX KUCI0T. COOTHOIIIEHNE OMeTa-6
K oMera-3 »UpPHBIM KUCJIOTaM B IMHILEBBIX MPOAYKTaX, UCIOIB3YEMbIX B MPOIILIOM
cToneTuu, Ob110 2:1. YV cCOBpeMEHHBIX ACKUMOCOB 3TO COOTHOIIICHUE paBHsaeTcs 1,7:1,
y KOPEHHOT0 HaceJieHusl SIMOHUU 3TO COOTHOIIEeHHEe Omn3ko K 12:1. Y coBpeMeHHBIX

9 IlonuaMuHEI BBITIOJIHSIOT (I)YHKI_II/IIO MOIAYJIATOPOB HeﬁpOMCHHaTOPHBIX CHUCTEM MO3ra.
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KUTEJIEH KOHTUHEHTAJIbHBIX TOCYJAPCTB COOTHOIIEHUE 3TUX KUCIOT B MUIIE HOCUT
oOpaTHBIN XapakTep, U mopod MoxkeT aocturath 50:1, yTo HE MOXKET OJIArONMPUSITHO
CKa3aTbCs Ha 3/J0POBBE.

OTMeuaeTcst CYIIECTBEHHOE CHIDKEHHE YpPOBHS HEOOXOAUMBIX UYETOBEKY
MUIIEBBIX HMHTPEUEHTOB TMpU NPUTroTOBIEHUU THUIUM. COBPEMEHHBIE METOJIbI
00pabOTKU MUIIEBLIX MPOJYKTOB KaK JJisi HEMOCPEACTBEHHOIO0 MX MOTpeOJieHUs B
MUY, TaK ¥ JJIs1 ITTUTEILHOTO XPaHEHUSI TAK)KE BHOCAT CBOM HEOMAronmpusiTHBIN BKJIA]
B JIUETY HAIlEro COoBpeMeHHUKa. [IpupyuuB oronb, a 3aTeM, pa3paboTaB Apyrue
MpPUEMBbl TEPMHUUYECKOW, (PU3MYECKOW M XUMUYECKON 0OpaOOTKM MHILH, YETOBEK B
3HAUUTEIBHOM CTENEHM COKpPAaTWUJ €€ NUTATEeNIbHYI0 LIEHHOCTb, pa3pyllui Te ee
KJIIOUEBbIE ~ KOMIIOHEHTBI, KOTOpbIe KpaWHE HYXHBI, [Jii HOPMAaJILHOTO
dbyHKIMOHUpOBaHUsT  opranu3ma. K coxajeHuto, COBpPEMEHHasi  MHIIeBas
IPOMBIIIJIEHHOCTh, MaJI0 oOpalaeT BHUMAHUS Ha TO, YTO Ba)KHEHITME KOMIIOHEHTHI
NUIM ~ pa3pylialoTcsl TPUH  OYUCTKE, BBICYIIMBAHWHM, HArpeBaHUM U TpU
3amMopaxuBaHuU. Tak, B MPOIECCe OUYUCTKH 3€PHO YyTPAUYUBACT CBOU BaXKHBIE MUIIICBHIC
AJIEMEHTHI, PACIOJIOKEHHbIE B 00OJIOYKE 3€pHAa - BUTAMHUHBI, AHTHOKCHUJIAHTHI,
aMUHOKHUCIIOTH. Ecim paccMOTpeTh BCe dTarbl MPUTOTOBIICHHS MHUIIEBBIX Macesl U
KHUpa, TO MOXKHO YOSTUTHCS, UTO CO cOOpa CEMSIH U 3PEH, X BBICYIIIUBAHUS, OUHUCTKH,
pa3aBIMBaHUs, HATPEBAHU, IKCTPAKIINH, OT/ACIICHNS, OYMCTKU, YCTPAHEHHS 3amaxa,
B TOW WM WHOW CTENEHW KOHEYHBIM MPOJYKT JIMIIACTCS KIFOUEBBIX MUTATEIBHBIX
KOMITIOHEHTOB B pe3yJbTaTe CaMOOKHCIEHUS, THUAPOIHN3a, W30MEPHU3AIMH, YTPaThl
TOKO(EpOJIOB.

B xauecTBe npumepa 3aBUCUMOCTH IIEHHOCTH JJIs1 3JJ0POBBS U€JIOBEKa MPOIYyKTa
MUTAHUS OT ChIPbsi MOTYT OBITh JIaHHBIE O COCTaBE HEHACKIIIEHHBIX KUPHBIX KUCIOT B
noJjicoHeuHoM macie. [lpu monydenuu macia u3 ceMeuek MOJCOTHEYHUKA, B3SThIX
Ha 10-if 1eHb, COOTHOIIIEHHWE B TOTOBOM MPOJYKTE oMmera-6/omera-3 paBHo 3:8, npwu
UCITOJIb30BaHUM COOpaHHBIX ceMeuek Ha 30 JeHb 3TO COOTHOIIeHHE gocturaet 12:1, a
Ha 90 geHb oT uBereHus — 24:1. 3eneHble OaHAHBI XapaKTEPU3YIOTCS MEHBITUM
TNIMKEMUYECKUM HHIEKCOM, YEM JKENThIe CIeible OaHaHbl, MOCKOJBKY TOCIEIHUE
cozepkat Ooubiie OBICTPO YCBOSEMBIX caxapoB. Hammm mpeaku mperMyiecTBEeHHO
ynotpeoisiii GPYyKTHI M OBOIIH 33/10JTO JI0 TOTO, KaK OHU cO3petoT. OPYKTHI M OBOIIU
00Jaar0T MOITHBIM AHTUMYTAareHHBIM M TMPOTUBOPAKOBBIM 3 deKkToM, Omaromaps
HAJIMYUIO B HUX OOJBIIETo KoJudecTBa (pr1aBOHOMIOB U riryTaTioHa. OcCOOEHHO MHOTO
AHTHUOKCHJIAHTOB B OKPAIICHHBIX OBOIIAX W (PpyKTax. ITO MOCIYKHIO OCHOBAHHUEM
AMEpUKaHCKOMY MPOTHBOPAKOBOMY OOIIECTBY PEKOMEHIOBATh  €KETHEBHOE
yHnoTpeOJIeHUE KaXKIbIM B3POCIIBIM YE€TIOBEKOM OT MSTH 10 BOCBbMU PA3ITUUYHBIX CBEKUX
oBoIei u GpykToB. B mporiecce mMpuUroToBICHUS MUY 3HAYUTEITEHOE KOJTUIECTBO (OT
5 no 80%) pacTUTENBHBIX AHTUMYTAreHHBIX CyOcTaHnuii pazpymaercs. 90% priobero
xKupa, Ooraroro omera-3 KHCIOTaMH B Mpoliecce MOATOTOBKU IOJBEpPraeTcs
TUAPOrEeHU3alMU, KOTopas yIajseT 3TH MPUPOAHBbIE aHTUOKCUAAHTHI. boiee Toro,
HCXOJISl U3 TEXHOJIOTUYECKOU 11e1ecO00pa3HOCTH B yIepO MOJIE3HOCTH NSl 3J0POBbSI,
pacUIMpPSIIOTCS. TTOCEBbI M BBIPAIIMBAHUE TE€X PACTEHUM M JKUBOTHBIX, MPOJIYKTHI U3
KOTOPBIX JIYYIII€ XPAHSITCS, HO JIMILIEHBI CTOJIb HEOOXOAUMBIX JJIsl OpraHr3Ma 4eJIoBeKa
JIETKO pa3pylIaeMbIX IMHUILIEBbIX KOMIIOHEHTOB. Hampumep, mpuopurter oTmaetcs
pacTeHUsIM, B Maclie KOTOPbIX OOJIbIlE COJEPKHUTCSA >KUPOB, OTHOCSIIUX K KiIaccy
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omMmera-6 BMECTO OMera-3, OCKOJIbKY NOCIETHUE OBICTPO OKUCIIAIOTCS U CYILIECTBEHHO
COKpAILAI0OT CPOKH T'OJTHOCTH MHUILEBOTO MPOAYKTa. MexXay TeM MOCHenHssl TrpyIa
HEHACBIIIEHHBIX  JKUPHBIX  KUCIOT, OyIy4d MPUPOJHBIM  aHTHOKCHIAHTOM,
HEoOXoIUMa JUIsi HOPMaJIbHOIO (DYHKIMOHMPOBAHUS NPAKTUYECKH BCEX KIIETOK
OpPraHoOB U TKaHEH YEJIOBEKA.

B pesynbprare aHTPONOTreHHOW IEATEIIBHOCTH CENbCKOXO3SIMCTBEHHBIE YTIOJbs
00€HAIOTCS U UCTIBITHIBAIOT Je(ULIUT MUTATENbHBIX BelecTB. Kak cieactsue 3Toro,
BO MHOT'MX CbEIOOHBIX PACTEHHUSX YMEHBIIAETCS COJAEP)KaHHUE >KM3HEHHO Ba)KHBIX
coenuHeHuid. [1o nanHbIM aMepukaHckux uccienoarene, 80% mous CILIA He MoryT
B HACTOsIIII€E€ BpEMs YAOBIETBOPUTH NOTPEOHOCTH CEMBLCKOXO03UCTBEHHBIX KYJIbTYpP B
MUHEpaJlax U uX Komruiekcax. B pesynbrare, ecinu B Hauasne XX Beka B 100 r mmnunara
coaepxanochk 157 mr xenesza, To B 1968 romy KoIM4ecTBO 3TOr0 MUKPOIJIEMEHTA B
JAHHOM pacTeHHH ymajo A0 27 mr, B 1979 — no 12 mr, a B Hacrosliee Bpems €ro
MeHbIIe 2 Mr. [[7s yA0BIE€TBOPEHHs] CYTOUHOM MOTPEOHOCTH B3POCIOr0 POCCUSIHUHA
B Keye3e Tepes] MepBoil MUPOBOM BOMHOM JTOCTaTOYHO OBUIO CHECTh JBA KPYIMHBIX
sa0m0ka. B HacTosiiiee BpeMs naxe ynorpediaeHue 1 Kr 610K He BOCIIOIHUT CyTOYHbIE
notpeOHOCTH B 3TOM MuHepaie [8].

N3menunach couuanbHas CTPYKTypa HaceJeHUs, B pE3yJibTaTe B HACTOsIIEe
BpeMsi 3HAUMTEIbHAs YaCTh HACENEHUS MPOKMUBAECT B MPOMBIIUICHHBIX LIEHTpax M,
NEepecTaB y4yacTBOBATh B HEIMOCPEICTBEHHOM IPOM3BOJICTBE MPOAYKTOB MUTAHUS,
NPaKTUYECKU JIMIIEHA HaTypaJdbHBIX CBEKHX CEJIbCKOXO3SMCTBEHHBIX MNPOIAYKTOB
nuTaHus. B pe3ynapTaTe HMHTEHCHU(PUKALMKU MPOMBIIUIEHHOTO TMPOU3BOJICTBA C
UCIIOJIb30BaHUEM YJI00peHuM, repOuIuaoB, (DYHTHIIMAOB MOJYy4YaeMble MPOITYKThI
NUTaHUS CTAJIM CYIIECTBEHHO YCTYIATh MO COJEPKAHHUIO >KM3HEHHO HEOOXOAMMBIX
MUIIEBBIX CYOCTaHLIMI B JECITKU pa3 T€M MPOAYyKTaM, KOTOPbIE MPOU3BOAMIUCEH IO
TPaAUIIMOHHBIM TEXHOJIOTUSIM.

OnpeneneHHoe 3HAYEHUE B HENOCTATOYHOM ITOHUMAaHMM B COBPEMEHHBIX
YCIOBUSIX  BA)XHOCTM  MCIIOJIb30BAHUSI B  €KEIHEBHOM  pAIIOHE 4YeJOBEKa
HEJOCTAIOLMX >KU3HEHHO BaXKHBIX PETrYJISITOPHBIX UMEET U CI0XKHUBLIASCS CUCTEMA
TOBapHO-JACHE)KHBIX OTHOLICHUN B 00JacTH 31paBooxpaHeHus. [IpousBoautenu
(papMalieBTUYECKUX IpEenapaTtoB, TOPMO3ST BHEAPEHUE B IOBCEAHEBHYIO >KH3Hb
rpakaaH MPoOUOTHUKOB M MPOIYKTOB (PYHKIIMOHATBHOTO MUTaHWs. [[1s ymydiieHus
CUTyaluu, TpeOyeTcsi OrpoMHasi MPOCBETUTEIbHAS paboTa, YTOOBI YOS UTh HaCEIICHUE
Poccuu, B 3HaUMMOCTH U MTOJIE3HOCTH IIHPOKOTO HUCIIOJIB30BAHUS B PALIMOHE MUTAHUS
IPOAYKTOB (PyHKIMOHAIBHOTO Ha3HaueHHs (ITHILEBBIE TPOLYKThI-a1anToreHsC,)

B Hacrosiee BpeMsi IpUXOJAUT TIOHUMAHUE HEOOXOAMMOCTH 3aMEHBI KOHLIECITLIUH
PAaMOHAIBHOIO MUTAaHWS Ha KOHLEMNIHMI ONTHMAJIBHOIO 310POBOrO IHUTAHMSL.
[lapagurmMa wmaeu yJOOBIETBOPEHHs TIojioAa M NULIEBOM O€30MaCHOCTH MEHSETCS
napagurMoi pacCMOTpPEHMs] MHUIIM, KaK BakHeimero (akropa COXpaHEHHUS U
yIy4IIECHUS 3A0POBbsI, CHUKEHHSI pUCKOB BO3HUKHOBEHHS 3a00JI€BaHHI.

B nocnegHue roapl BO MHOTHX CTpaHax MUpa PsIOBBIE MOKYNATENH MHUILEBBIX
MIPOJYKTOB OOECIIOKOEHBI HE CTOJIBKO TEM, COAEPUT JIU MUILIA JOCTATOYHO KaJOpuid

1% [TpoayKTHI-a1anTOréHBI — MPOAYKTHI IPUPOTHOTO HPOUCXOKAEHHS, CIOCOOHBIE MOBBIIIATH
HecnerpUIECKYI0 COMPOTUBISIEMOCTh OPraHU3Ma K IUPOKOMY CIIEKTPY BPEAHBIX (PaKTOPOB
(buznuecKoi, XUMHUYECKON U OUOJIOTUUECKOM PUPO/IBL.
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U TUTACTUYECKUX CYOCTaHIMH M YJIOBIETBOPSET JU OHA BKYCO-apOMAaTHYECKUM
3ampocaM, CKOJbKO OKa3blBaeT JIM BbIOpaHHAs WMHU TMHIIA Ha OXUJAEMbIN
03710poBUTENbHBIN 3 (PekT Ha opranusm. [IpoBenennsiii B 15 ctpanax EBporneiickoro
coro3a B 1996 roay ompoc moutu 15 000 B3pocibIX drojie nokasai, 4ro 9% u3 Hux
MpeXAe BCEro Mpu BHIOOpPE MPOAYKTOB MHUTAHUS 33 yMbIBAeTCsl HaJ TEeM, KakKoi
MO3UTUBHBIA 3P(QEKT Ha HX 3/10pOBbE OKAXKET BBIOPAHHBIA MMH NPOAYKT. 32%
OTPOIIEHHBIX OTMETUJIM, YTO YKa3aHHUs Ha BO3MOXKHOE 03JI0POBUTEIBHOE JICUCTBUE
BBIOPAaHHOTO MMHU TPOJYKTAa MPU €ro MOKYIKE UIPaloT BaKHOE 3HaueHUe. Takum
oOpa3om, Mpolecc MOHUMAHUS M OCO3HAHUs 3HAYCHUS HE3aMEHUMBIX (aKTOpPOB
NUTaHUS B NPOPUIAKTUKE HAPYIIEHUS 3/I0POBBS, YBEIUYEHUU MPOJOJDKUTEIBHOCTH
KU3HM, Hayajcs — JIIOJM BCE Yallle MPUOEraroT K HUCIOJIb30BaHUIO OUOJIOTUYECKU
AKTUBHBIX JI00ABOK, BKIIFOUCHHUIO B PAIIMOH MUTAHUS ()YHKITMOHAIBHBIX MPOTYKTOB.
[Tutanue nomKHO POPMUPOBATHCS HA OCHOBE KIIFOUEBBIX MTPUHIIUAIIOB 370POBOTO

NUTAHUS C y4eToM (DAKTUYECKUX DHEProTpar, BEIWYUHBI OCHOBHOTO OOMEHa,
Bo3pacta. OCOOCHHO 3TO BaXKHO B JIETCKOM BO3pacTe.

310poBOE€ MHUTaHUE — OJIHO W3 0a30BBIX YCIOBUM (POPMHUPOBAHUS 3I0POBBS
JeTed, WX TapMOHWYHOTO pocTa W pa3BHUTHA. He3mopoBoe NHUIEBOE IOBEIICHHE
dbopmMupyeT puCKH H3OBITOYHOM MacChl Teila, caxapHoro auabera, 3a0oJieBaHUMN
OpraHOB TIWIIEBAPCHUS, OJHIAOKPUHHOM CHUCTEMBI, CHCTEMBI KPOBOOOpAIIEHUS.
[ToaTBepxkAECHNEM PUCKOB CIIY>KAT PETUCTPUPYEMBIC TIOKa3aTe N 3a0071€BaeMOCTH.

OCHOBHBIE TPUHLHUIIBI 3JOPOBOTO MUTAHUSA, KOTOPHIE JOJKHBI OBITh YUYTCHBI
npu (GopMUpOBaHMHM MEHIO: 1) oOecriedueHue pasHOOOpa3us MEHIO (OTCYTCTBHE
MIOBTOPOB OJIFOJ] B TCUCHHE JIHSA M JBYX CMEKHBIX C HUM KaJICHAApPHBIX JHEH); 2)
COOTBETCTBHE HHEPreTUUYECKON IEHHOCTH JSHEprosarparaMm, XHUMHYECKOTO COCTaBa
0r01 - PU3NOIOTHYECKUM MOTPEOHOCTSIM OpraHu3Ma B MaKpO- U MUKPOHYTPHEHTAX;
3) wucnoib30BaHHE B MEHIO OJIOM, PELUENnTypbl KOTOPBIX, MPEeayCMaTpUBAIOT
UCIIOJIb30BaHMUE MIQISIINX METOAOB KyJIHMHApHOW 00paboTku; 4) MCHOJIb30BaHHUE B
MEHIO THUIIEBBIX MPOIYKTOB CO CHIDKEHHBIM COJIEp)KaHHEM HACBIIIEHHBIX >KUPOB,
NPOCTBIX CaxapoB, MOBApPEHHOW COJIM; a TAaKXKe MPOAYKTOB COIEpPKALIUX TMHIIEBHIC
BOJIOKHA; IPOAYKTHI, OOOTaIllcHHbIC BUTAMHUHAMHU, MHKpPOA’JICMECHTaAMH, OM(HIO- H
JAKTO- OaKTepusMH W OWOJIOTMYECKH aKTUBHBIMH JI00OAaBKaMHU; 5) ONTHUMAaIbHBIN
peXHUM MUTaHus; 6) HATUYUE HEOOXOIUMOTO 000PYAOBaHUS M MPOYUX YCIOBUHN IS
MIPUTOTOBJICHUSI OJF0]] MEHIO, XPAHECHHSI TIUIIEBBIX IPOYKTOB; 7) OTCYTCTBHE B MEHIO
MPOYKTOB B TEXHOJIOTHH N3TOTOBIICHHSI KOTOPBIX UCIIOIB30BAJIUCH YCUIUTEIHN BKYyCa,
KpacuUTEeNH,  3alpelleHHble  KOHCEPBAHTHI,  MPOAYKTOB,  3alpenieHHBIX K
YIOTPEOJICHNIO; a TAKXKE MPOAYKTOB C HAPYIICHUSIMHU YCIOBUI XpaHEHUS W UCTEKITUM
CPOKOM TOJHOCTH, TTPOYKTOB MOCTYMUBIIUX 0€3 MAaPKUPOBOYHBIX SIPJIBIKOB U (HITN)
0e3 COMpPOBOAMTENBHBIX JTOKYMEHTOB, MOATBEPKAAIONINX O€30MaCHOCTh MHUIIEBBIX
MPOIYKTOB.
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MHCTUTYT MOBBIIICHNS KBaTU(pUKAIMH I1€1arornyeckux Kaapos. — I. [lerpomnaBioBck-
Kamuarckuii. — 2015. — 67 c.

3. lanctsn A. I'. Ponbp HacieacTBeHHOCTH W cpelbl B (OPMHUPOBAHUU
310pOBhs uesioBeka // CoBpeMeHHbIE MPo0OieMbl HAyKu U 00pa3oBanus. — 2016. — Ne,
4. - C. 232-232.

4, 3akpesckuii B. B., Konuak /[. B. Hapymenus nuieBoro noBeieHus Kak
daktop pucka pa3BuTusa 3aboneBanuil «{uBunuzauuu» // 310poBbe — OCHOBA
YeJIOBEUECKOro MOTEHIMAaNa: MpooiemMbl u myTu ux pemeHus. - 2013.- No 8 (1). —
C.378-380.

5. 3yes E. T. ODOyHKUMOHAIbHBbIE HAMUTKUA: HMX MEHIO B KOHIIEHIMHU
3nopoBoro nutanus // [Tumesas npomeinuieHHOCTh. - 2004.- Ne7. — C.90-95.

6. 3ynbkapHaeB T.P., MypsiceBa E.H., Tiopuna O.B., 3ynbkapnaea A.T.
310poBO€ MHUTAaHME: HOBBIE TOJAXOJbI K HOPMHPOBAHUIO (HU3MOJOTUYECKUX
noTpeOHOCTEN B SHEPTUU W MUIIEBBIX BEUIECTBAX JJI PA3IUYHBIX PYIIT HACEICHUS
Poccuiickoit denepanuu /MenuuuHckuii BecTHUK bamkoprocrana.- 2011.- T. 5.-
C.150-154.

7. Hcaer B.A. Hezamenumbie ¢dakTopbl TUTAHUS U UX (PU3MOIOTHUECKAs
posib. M. 3A0 MUP u COTI'JIACHE. 2008. — 257c.
8. Hcaer B.A. ®usnonornueckue acreKkThl 3JI0pOBOTO obOpasa >ku3HU. M.

3A0 MUP u COI'JTACHE. 2013. — 156c.

Q. JIucunpix FO. I1., Kypasnesa T. B., Xmens A. A. U3 uctopun uzydeHus
BIUsSHUS oOpasza KuU3HM Ha 370poBbe // [IpoOiieMbl COLUMANBHONW THUTHEHBI,
3IpaBOOXpaHeHUs U uctopuu Meaunuabl. — 2014, - Ne 2. — C. 39-42.

10. HexkpacoBa T. A. ComnuanbHO-IICUXOJIOTHYECKUE (DAKTOPHI OTHOILICHUS
yesioBeKa K cBoemy 310poBkto // Cepsuc +. - 2010. - Nel. — C.84-88.

11. MP 2.3.1.2432-08 «Hopmbl (hr3nonorndeckux noTpeOHOCTel B SHEPTUU
Y MUIIEBBIX BEUIECTBAX JJIS PA3JIMYHBIX Tpynil HaceneHus Poccuiickon denepanum».
Meronuueckne  pexomeHmanuu: -M.: @enepanbHbIi  LEHTP TUTHEHBI U
snuaeMuoorun Pociorpednamzopa, 2009. — 36 c.

12. Tloroxea A.B., barypun A.K. IlpaBunbHoe nutanue - (yHIaMEHT
310pOBbs 1 onronietus // [umeBast mpombiieHHOCT. - 2017, - Nel0. — C. 58-61.

13. Tlo3uskoBckuit B.M. DBomonus nmutanus U GOpMUpPOBaHUE HYTpHOMA
coBpemenHoro 4enoBeka // Uanyctpust nutanus (Food industry). - 2017.- Ne3 (4). —
C.5-12.

14. Tapmaea WN.1O., Edpumoa H.B., barnymkuaa C.}O. ['mruenmueckas

OIICHKA TMUTaHUs M PUCK 3a00JICBACMOCTH, CBS3aHHBIN ¢ ero HapymeHueM // ['urnena
u canutapus. - 2016. - Ne 95 (9). — C. 868-872.

4.2.2.Tema Ne 2 «OcHOBBI (pU3HOJIOTHH IHILIEBAPEHUS»
Hean: ChopmupoBars mpenctaBicHue O (U3UOJIOTUU THUIIEBAPSHUS, POIHU
HOPMaJTLHOW MUKPOQIIOPHI KUIIEUYHNUKA B (PYHKIIMOHUPOBAHUH OPTaHU3MA.
KoHTpoabHbIe BONPOCHI:
1. Yrto uzyuaer Hayka Tpodoiorus?
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2. Kakue BaxkHelIIe KOMIIOHEHTHI MUY, HEOOXOIUMBbIE JIJISl TOAACPKAHUS
HOpMaJIbHOTO 0OMEHa BellecTB, (YHKIIMOHUPOBAHUSI OPTaHOB U TKaHEH,
TapMOHHUYHOT'O POCTa U pa3BuTHs, BaM n3BecTHbI?

3. Kakwue oTaensl nuieBapuTeabHOro Tpakta Bel 3HaeTe, ux poib B

MUALLIEBAPEHNH.

Kakast ponp neyenu B nponecce nuiieBapeHus?

Ha3zoBure nzBectHrie Bam Tubl nuiieBapeHus.

Kakue ¢pyHKIIUM BBIMOTHSAET MUIIEBAPUTEIBHBIN TPAKT?

[lepeuncnure GyHKUINH, BHITOIHAEMbIE HOPMAIBHONH MUKPOGIOPOit

KHUIIIEYHUKA ?

No ok

CnpaBo4Hble MaTepHaJbI 110 TeMe:

Bonbiast ponas B M3y4eHUM MEXaHU3MOB IMUIIEBAPEHUS U YCTAHOBICHUU OOLIUX
3aKOHOMEPHOCTEN YCBOEHHMsI NHUINM TNPUHANICKHAT akaaeMuky A.M. VYrozesy,
cozaasuiemMy B 1980 rogy HOBYIO MEKIUCIUIUITMHAPHYIO HAYKY TPO(DOIOTHIO.

Tpodonorus - 3To «Hayka o nulle, MUTAaHWU, TUIIEBBIX CBA3SIX U BCEH mporieccax
YCBOEHUS THIIM HAa BCEX YPOBHIX OpPraHU3AIlMU JKUBBIX CUCTEM (OT KJIETOYHOTO 0
ouocdepHoro)». A.M. YroneBbiM Obliia IPEJIOKEHA TEOPUSI «aJCKBATHOTO MUTAHUS,
OCHOBHBIMHM MOCTYJIATAMHU KOTOPOT O SIBJSICTCS MPU3HAHUE, UTO BCE KOMIIOHEHTHI MUIIU
(ayrpuenteil! u  GammactHele BemectBal?) HEOOXOAMMBI IS MOAJEPIKAHHS
MOJIEKYJISIDHOTO COCTaBa OpraHu3Ma W BO3MEIIECHHMS €ro IJIACTUYECKUX H
HSHEPreTUYECKUX 3aTpaT; BKIIOYAIOT B c€0s MOTOKH MUTATEIBHBIX U PETYISTOPHBIX
cyOcTaHIuii; OallaHC MHILNEBBIX BEIIECTB B OpPraHU3ME IMOJACPKUBACTCA 3a CUEeT
BBICBOOOXK/ICHHSI OT/ACNIBHBIX HYTPUEHTOB U3 CIOXHBIX IO COCTaBy IHIIEBBIX
IPOJYKTOB 3a CYET MOJIOCTHOTO, MEMOPAHHOTO, BHYTPUKJIETOUHOTO MUILEBAPEHHUS, a
TaK)Ke€ MUKPOOHOT'O CUHTE3a OAKTEPHUSIMU MUIIEBAPUTEIBHOTO TPAKTA.

Hcxonst u3 teopun anekBatHoro nutanus (A.M. Yronepa), I HOpMaJbHOMR
KU3ZHEJEATEIbHOCTH OPTraHu3My HEOOXOIUM IJIACTUYECKUH U DHEPreTUYeCKUi
MaTepHall, a TAaKKe pa3HOOOpa3HbIE PEryISTOPHbIE CYOCTaHIIUU, KOTOPBIE MOCTYMAIOT
B OPraHH3M C MMHILIEBBIMU IPOJYKTAMHU.

Paznuuaror mecTh Ba)KHEHIIMX KOMIIOHEHTOB MHINH, KOTOPbIE HEOOXOIMMBI
OpraHu3My [JIsl TOJJAEep)KaHus oOMEHa BemecTB, (YHKIIMOHHUPOBAHUS OPTaHOB U
TKaHEW, JJIT pocTa M OOHOBJIICHMS KJIETOK OpraHuW3Ma - 3TO BOJA, OENKH, >KHPHI,
YTJIEBO/Ibl, MUHEPAJIbHBIE BEIIECTBA U BUTAMUHEI. [Ipexae yeM opranu3M yCBOUT HX,
OHU TIOJIBEPralOTCsl PacCIICIJICHUIO Ha 00jee MPOCTbIe 3JIEMEHTHl. DTO MPOUCXOIUT
Oyaromaps mpoleccam MHIIeBapeHUs.

[TumeBapeHne — O3TO  COBOKYNMHOCTh  (PU3WYECKUX, XUMHUYECKHUX H
(GU3MOTOrNYEeCcKUX MPOLIECCOB, B pE3yJIbTaTe KOTOPBIX MO BO3AEHCTBUEM (PEPMEHTOB
MUTaTEIbHbIE BEIIECTBA PACUICIUISIOTCS Ha O0Jee MPOCThIe XUMUUYECKUE COEAMHEHUS,
CrOCOOHBIE€ BCACBIBATHCS UE€PE3 CTEHKY JKETYI0YHO-KHUIIIEUHOT'O TPaKTa, MOCTYNAaTh B
KPOBOTOK M yCBaWBaThCsl KileTKaMu opranusma. [Ipu 3ToM B mpornecce nuiieBapeHus
MUTaTEJIbHbIC BEIIECTBA, MOCTENEHHO MPOJIBUTASICh Yepe3 MUILEBAPUTEIbHBIA TPAKT,
IIPOXOJAT CYMMAapHOE pACCTOSIHUE TOpsSAKA JECATH METPOB. OTH MPOLECCHI

1 HYTpHeHTBI — OUOJIOTHYECKU 3HAYKMBbIE KOMIIOHCHTBI,
12 bannactabie BCIICCTBA — OHOJIOrMYECKU HE3HAYUMBIEC KOMITOHEHTEI.
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MpPOTEKAIOT B OMNpPEACICHHOM  MOCHeNOBaTeIbHOCTU BO  BCEX  OTAENax
MUIIEBAPUTEIIBHOTO TpakTa (MOJIOCTU PTa, TVIOTKE, MUIIEBOJAE, JKEIyAKe, TOHKOU U
TOJICTOW KHIIIKAX C YYaCTHEM TICUCHHU M KEITIHOTO My3BIPS, ITOKETYA0YHOM KeIIe3bl).
Tonbko MUHEpaIBHBIE COMIM, BOJA U BUTAMHUHBI, YCBAUBAIOTCS UEJIOBEKOM B TOM BHJIE,
B KOTOPOM OHHU HAaXOJSATCA B Nuille. beiku, sKUphI U yTIIeBOIbI MOMAA0T B OPTaHU3M
B BHJIE€ CIIOXKHBIX KOMIUIEKCOB. UTOOBI OHU YCBOWJIHUCH, TpeOyeTcs CIOXKHas
dbuszndeckass 1 xuMuueckas nepepadorka. KpoMme Toro, KOMIOHEHTHI MUIIUA JTOHKHBI
MpeABAPUTEIBLHO YTPATUTh CBOIO BHUIOBYIO CHEHU(PUYHOCTb, WHAYe OHHU OyAyT
MIPUHUMATHCSI CUCTEMOM UIMMYHUTETA KaK Yy>KePOHbIC BEIECTBA.

[MumeBapeHne HaYMHAETCS C M3MEIBUCHHMS TUIIM B POTOBOM TMOJIOCTH,
YBIQXKHEHUSI €€ CJIOHOM, MEePBHUYHOrO MeTaboiu3Ma U TpaHchopMamuu Mo
BO3JICUCTBMEM (DEPMEHTOB CIIOHBI (aMHJIa3bl, MPOTEWHA3bI, JUMNasbl, (Gocdarassl,
PHK-a3s1). CpenHsisi mpo10KUTEILHOCTD MIPEOBIBAHUS MMUIIK B TIOJIOCTH PTa JTOHKHA
cocTaBJATh nmopsiaka 15-20 cex. B cinydae cokparniieHust BpeMeHU HAXO0XK/SHUS TTHIIH B
MOJIOCTH PTa, HAPYIIAKTCS MPOLECCHl MUILEBAPEHUS, COOTBETCTBYIONINE JTAaHHOMY
Y4acTKy MHIIEBAPUTEILHOTO TpakTa (M3MeNIbUYeHHUe, pacmhaj Kpaxmal Ha MPOCThIe
caxapa).

Jlanee  ciemyeT dTanm  NEpPeABMKEHHWE  MHUINEBOr0O  KOMKa 3a  CYET
NEePUCTATBTUUCCKUX JBMIKSHHUIN MBIIII TJIOTKHA U TTUIIEBOA B )KETYA0K. AKT IJIOTaHUS
BKJIFOYaeT B cebs (a3zy poToByr (IPOU3BOJBHYIO), TJIOTOYHYIO (OBICTPYIO
HEIMPOU3BOJIbHYI0), THUIIEBOAHYIO (MEIJICHHYI0 HENpou3BOIbHYI0). Cpenuss
IPOJIOJKUTENIBHOCTh BPEMEHU MPOXOXKACHUS MHUIIEBOIO KOMKAa Yepe3 MHUIIEBOJ
COCTaBIISAET 2-9 ceK, ¥ 3aBUCUT OT IUIOTHOCTH MUIK. /{7151 mpeaoTBpaieHus: 00paTHoOro
TOKa MWLM, a TAKXE pPA3rpaHUYEHUs] BO3ACHCTBHUS HAa HEE IMHUILEBAPUTENBHBIX
(dbepMeHTOB, MUIIEBAPUTENBHBIA TPAKT 00€CIeUeH CIEIUaTbHBIMU KIIaTIaHAMH.

[TuimeBoil KOMOK, MOMAaB B KEIYJ0K, B TEYEHUE TPEX-TISITU YaCOB IOJBEPraeTCs
MEXaHUYECKOW U XUMHYECKOH 00paboTke (10J1 BO3ACHCTBHEM KEITYJTOYHOTO COKa H
NPUCYTCTBYIOIIUX B HEM COJITHOM KHCIJIOTBI, KOTOpas 00eCleuynBaeT KUCIYIO Cpelly B
KEIyJIKEe, BBI3BIBACT JICHATYpallUI0 U Ha0yxaHue OENKOB, aKTUBHPYET METICUHOTEHBI,
OKa3bIBaeT OaKTEPHUIUMIAHBIN A(PEeKT, MencuH - TmepeBapuBacT OETOKCOACpIKAIINEC
MUIIEeBBIE  MPOJMYKTHI). JIUMOMWTHYECKass aKTHBHOCTh  JKEIYJOYHOTO  COKa
CIIOCOOCTBYET PACIICIUICHUIO IMYJIBIUPOBAHHBIX KUPOB Mosioka. OOpa3zyromiascs B
KEITyJKE B 3HAUYUTEIbHBIX KOJIMYECTBAX CIJIM3b, C OJHOW CTOPOHBI, BBINOJIHSET
3aMUTHYIO (DYHKIIMIO 3alIUIIAsl CIU3UCTYIO JKETyIKa OT JEHCTBUS COJSTHON KUCIIOTHI,
a TAKXKE CIIYKUT UICTOUHUKOM 3HJIOT€HHBIX O€JIKOB JJIsl UX MOCIEAYIOEN YTUIIN3aluN
MUKPOOPTaHU3MAaMU TOJICTOM KUIIKU. B xenyke NpuUCyTCTBYET TakKe ClelMalibHbIN
dakTop, obecrieunBarONIKil B JaIbHEUIIIEM YCBOCHHE BUTaMUHA B12.

[Tocne »xemyaka NHIIEBOM KOMOK MONAAAeT B TOHKWMW KHIIEYHUK, JJIMHA
KOTOpOro gocturaet 6,5 MmetpoB. KuileuHbIii COK B 3TOM OTJEJIE€ MUIIEBAPUTEIBHOTO
TpakTa UMEET IIEJIOYHYIO Cpely 3a CYET MOCTYIJICHUS B TOHKHI KHUILIEYHUK KETUH,
COKAa TMOJKETYyNOYHOW KeJae3bl W  BBIACICHUA CTEHOK KumeyHuka. Cok
MOKEITYJOYHOU  KeJe3bl COJAEPKUT Takue (QEepMEeHThl, Kak aib(a-aMmuiaza
(pacweriser  yraeBoasl), PHK-JIHK-nykneassl (pacuiemisiioT HYKJICHHOBBIC
KHUCJIOTHI), JUMNAa3bl (PacCIICIUIAIOT >KUPbI), MpOTeas3bl (paclIeIisioT OEJIKH) B BHJE
Mpo3H3UMOB. Bcero B kuilleuHoM coke oOHapyxupaetrcsi Oonee 20 ¢depMeHTOB
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(3HTEepOKHMHA3bl, MenTuiaasbl, Qocdaraspl, HyKiIea3bl, JMMa3a, aMuUjasza, JaKTasa,
caxapaza M J1p.). Y JIoJed, NPOXUBAIOIIMX B Pa3HbIX PErHOHaX, BCTPEYAIOTCS
WHJMBUAYYMBI, Y KOTOPBIX OTMEYAETCS HEIOCTATOYHOCTh MPOAYKIHUH (PepMeHTa
JIAKTa3bl, yYaCTBYIOIIEH B yTHIM3ALUK JIAKTO3bl. OCOOEHHO YacTO 3TOT BPOXKICHHBIN
nedekt ooHapyxuBaercs y xutenet (40-100% nonynsauun) Azun u Adppuku. Cpenu
JIUI] CJIABSHCKOT'O MPOUCXOXACHUS (pycckue, Oenopychl, YKpauHIbl) 1e(ULUTHOCTD
nakTa3bl oOHapyxuBaetcs y 10-15% npeacraBurteneid momyssium.

B ToHKOM KHIlIEYHHWKE TMPOUCXOJUT U BCACHIBAHME OCHOBHOW MAaCCHI
00pa3oBaBIIMXCS MPOCTHIX XUMHUYECKHX (parmMeHToB mnuinu. He mnepeBapeHHBIC
OCTaTKW MHINU J1aJie€ MOCTYMAIT B TOJICTHIM KUIIEYHUK, B KOTOPOM OHH MOTYT
HaxoauTbest oT 10 mo 15 uwacoB. B 3ToM oTaene nuieBapuUTEIBHOTO TpakKTa
OCYIIECTBIISIIOTCS TIPOIIECChI BcachiBaHUs BOABI (10 10 71 B CyTKH), MUHEPAIBHBIX
COJICH, MPOTEKAIOT OCHOBHBIE MPOIECCHI MHUKPOOHON MeTaboIM3ali OCTATKOB
NUTATEIbHBIX  BEIIECTB, IOCTYNUBIIMX W3BHE WJIM  OOpa30BaBIIUXCA B
MUIIEBAPUTEIILHOM  TpakTe. [IpoMoKUTENBPHOCTh Mpollecca THUINEBAPCHUS Y
3JI0POBOTO YEJIOBEKA COCTABJISET B 3aBUCUMOCTU OT CTPYKTYPhI TUTAHUSI COCTABIISIET
ot 12 no 36 yac.

BcacwiBanue ocymiecTBIsieTCs Ha BCEM MPOTSKEHUH MUIEBAPUTEIIBHOTO TPAKTA,
MOBEPXHOCTh KOTOPOTO TMOKPHITA BOPCHHKAMU, Pa3IMYAIOIMIMMUCS 1O CTPYKTYpe U
(GyHKIMM B 3aBUCUMOCTH OT cBoel iokanu3anuu. Ha 1 mm ciim3uctoii mpuxoautest 30-
40 BopcuHOK. BcacbiBaHue OCYIECTBISIETCA 3a CYET peaju3allid HECKOJBbKUX
MEXaHU3MOB (MMaCCUBHBIA  TpaHCHOpPT, oOJjerdyeHHas auddys3us, aKTUBHBIN
tpancnoptT). [Ipu stom, 50-60% mnponykToB mMeraboim3ma OETKOB BCACHIBA€TCS B
nBeHaauarunepctTon kuiike, 30% - B Tonkoi u 10% - B TOJICTOM OT/AENE KUIICUHUKA.
VYTrieBoapl BCAchIBAIOTCS TOJBKO B BHJIE MOHOCAaxapoB, IPHU 3TOM MPHUCYTCTBHE B
KUAIIEYHOM COKE COJIEM HATpHsl CYIIECTBEHHO MOBBIIIAET CKOPOCTHh WX BCACHIBAHMS.
[IpoaykTel MeTabO0IM3MA )KHUPOB TaK ke, KaK U OOJIBIIMHCTBO MOCTYMAIOMIUX C MUIIEH
BOJIO- M JKUPOPACTBOPUMBIX BUTAMHHOB, BCACBHIBAIOTCSI B TOHKOM OTJIEJI€ KUIIICUHHKA.

Baxxnyto posb B mporiecce nuieBapeHus UrpaeT MneueHb, B KOTOPOM TPOUCXOIUT
oOpa3zoBanue xemuu. JKemub CHOCOOCTBYET SMYJbralliMl >KHUPOB, BCACBIBAHHIO
TPUTJIMLIEPUJIOB, AKTUBUPYET JIMIA3y, CTUMYJIUPYET MEPUCTAIBTUKY, HHAKTUBUPYET
MENCUH B  JIBEHAJAUATUIIEPCTHONW  KHIIKE, OKa3blBAaeT OAaKTEPUUUIHBIA U
OakTeprocTaTdeckuii dQQeKT, yCUIMBAeT TUAPOIN3 U BCAChIBAHHWE OCIKOB U
VIIEBOOB, CTUMYIHPYET MPONTHQPEPANHIO YHTEPOIUTOB, MPOIECCHl 00pa30BaHUS U
BBIJICTICHUS KETUH.

BonbmMHCTBO racTpOMHTECTUHAIBHBIX TOPMOHOB B XMMHUYECKOM OTHOIIECHUU
MPEICTABIAIOT COOOW MENTHIBI U OKa3bIBAIOT MHOKECTBO Pa3HOOOpa3HBIX d(PPeKToB
Ha (YHKIWHM THUIIEBApPUTEITHHOTO TpakTa W oOMeHa BemiecTB. OHU BIUSIOT HA
CEKPEIUIO BOJIBI, MJIEKTPOIUTOB U (DEPMEHTOB, MOTOPHYIO aKTUBHOCTbH >KEIYJA0YHO-
KHUIIIEYHOTO TPaKTa, BCACHIBAHUE BOJbI, DJIEKTPOJUTOB W MHUTATEIbHBIX BEIECTB,
NEATENIbHOCTh CEPACYHO-COCYAUCTON CHCTEMBI, (PYHKIMOHAIbHYIO aKTUBHOCTD
SHJOKPUHHBIX KJIETOK MUILEBAPUTEIHHOTO TPAKTa U IPYTUX SHIOKPUHHBIX JKeJIe3.

B 3aBucumoctu OT mpoucxoxaeHUs (EPMEHTOB pa3iuyaloT TpPU THUIIA
nuiieBapeHus: 1) 3a cuer GepMeHTOB, CHHTE3UPYEMBIX JKEJIe3aMH YeJI0BEeKa; 2) 3a CUeT
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(epMEHTOB,  CHHTE3MPOBAHHBIX  MHKPOOpPTaHU3MaMH;, 3)  OCYIIECTBISEMOE
depMeHTamMu, coAepKAIKUMHUCSA B COCTaBE MTPUHUMAEMOM MHIITH.

B 3aBucHMMOCTM OT JIOKanu3alMud NHUIIEBApEHHE MOAPA3JCISAIOT  Ha
BHYTPUKJIETOYHOE, KOT/Ia MPOIIECCHl THAPOIN3a MUTATEIbHBIX BEIIECTB MPOUCXOSAT
BHYTPH KJIETOK (32 CUET JIN30COMAJIbHBIX ()EPMEHTOB), U BHEKJIETOYHOE (IIOJIOCTHOE U
MPUCTEHOYHOE).

Takum 00pa3om, MUIIEBAPUTEIBHBIA TPAKT B OPraHU3ME UYEIOBEKa BBITIOTHSIET
HECKOJIbKO (hYHKITUH:

1) cexperopHast GYHKIHUS - XapaKTepU3yeTcsl 00pa30BaHUEM MHILEBAPUTEILHBIX
COKOB (CIIFOHBI, JKETYJOYHOTO, MOKEITYA0YHOTO, KHUIIEYHOTO COKOB U KEITUH);

2) MOTOpHasi QYHKIIHS - 3aKJII0OYACTCS B )KCBAHUU, IJIOTAHUH, NIEPEMEIIMBAHNUH,
NepeIBMYKCHNUH THIIH 10 MUIIEBAPUTEITFHOMY TPAKTY M yJAICHUIO U3 OpTaHHU3Ma He
NepeBapruBacMbIX  OCTaTKOB, B  JIBDKEHWHM BOPCHHOK H  MHKPOBOPCHHOK;
OCYIIIECTBIISIETCSI MYCKYJIAaTypol THIEBapUTEIHLHOTO ammapaTa Ha BCEX JTamax
KOHBEUEPa;

3) BcacwiBaTeNbHAs (YHKIMS - 3aKIOYaeTCs B IMOCTYIUICHMH W3 MOJOCTH
KEITyIOYHO-KUIIIEYHOTO TPaKTa B KPOBOTOK MPOJTYKTOB paCIHICTUICHUSI OCITKOB, JKUPOB
M yTJIeBOJIOB (AaMUHOKHCIIOTHI, TIIMIIEPHH, JKUPHBIE KUCIOTHI, MOHOCAXapHUIbl), BOJIBI,
COJICH, IEKApPCTB U APYTUX COSAMHCHUI;

4) BHyTpHUCEKpeTopHas (YHKIMS - 3aKIIOYAIONIAasCs B BhIPAOOTKE TOPMOHOB,
OKa3bIBAIOIIUX perylupymoliee JAeHCTBUE HAa MOTOPHYIO, CEKPETOPHYI U
BCAChIBATENIbHYIO (PYHKIIMU MUIIEBAPUTEIBHOIO TpakTa (TaCTpUH, CEKPETHUH U IPyTHe
TOPMOHBI);

5) skckperopHass (GYHKIUS - OOCCIIEYMBACT BBIICICHUE MHIICBAPUTECILHBIMU
’KeJIe3aMU B MOJIOCTh JKETyI0YHO-KUIIIEYHOTO TPaKTa MPOIyKTOB 0OMeHa (MOYEBHHA,
aMMUaK, >KeIYHbIE TUTMEHTHI), BOJBI, COJEH TSKEIBIX METAJUIOB, JIEKAPCTBEHHBIX
IpernapaToB, KOTOPBIE 3aTeM YIAJSIOTCA U3 OPraHU3Ma;

6)  saBiseTcs MECTOM  OOWTaHHS  CUMOMOTUYECKHX  acCOIMaIui
MUKPOOPTaHU3MOB.

HopMmanbhyto Mukpo@iopy nuieBapuTeI-HOTO TPaKTa C COBPEMEHHBIX MO3UIIHHA
ClIeyeT paccMaTpuBaTh KaK MHOXECTBO MHUKPOOHOILIEHO30B, XapaKTEPU3YIOIIMXCS
OIpEIECHHBIM COCTAaBOM M 3aHUMAIONIMX TOT WJIM HMHOM OMOTON B OpraHu3Me
yenoBeka. JTa MHUKpo(dopa BKIIOUAET AECATKH M COTHU Pa3sHOOOpa3HBIX BHUIOB
MUKpooprann3MoB. Henoctarok wmiam H30BITOK TOTO HWJIM HHOTO cyOcTpara Wiu
MeTaboInTa CIYKUT CUTHAIOM JUIsl YCUJIEHHS POCTa MJIM THOETU COOTBETCTBYIOLIETO
3BEHAa 3KOJIOTMYECKOM CUCTEMBbI. B mpoiiecce 3BOMIONNY MTOCTOSHHBIE MPEACTaBUTEIN
HOpMAaJbHON MUKPO(IIOpHI MpeBpalainch BO Bce 00jee B3aUMOCBSI3aHHOE IIEJIOE.
OmHOBpEMEHHO IS JOCTIDKCHHUS Ooyblied 3(P(GEKTHBHOCTH TMPOUCXOAWIA U
cnermanu3anus ux QyHkuuid. [lomoOHass mHTEerpauus M cneruanu3anus GyHKIUNR
MO3BOJISIET HOPMAaJIbHON MMKpPOQIIOpE 310pOBOr0 YENIOBEKA BHICTYIATh KaK €IHMHOE
1eJI0€, COTIIACOBAaHHO paboTalolee B MHTEPECaxX BCe CHCTEMbI OpraHu3Ma, B KOTOPOM
OHa JIOKaJTU30BaHa.

C MoMeHTa pOXACHHA peOCHKa, €ro KoxXa U CIM3UCTBIE OOCEMEHSIOTCS
MUKpPOOpTraHM3MaMH, WX YHCIO U pa3HoOOpa3we ONpeAensieTcss COCTaBOM
MUKpPO(IIOpEl MaTepu, MEXaHW3MaMH POJOB, CAHUTAPHBIM COCTOSHHEM CpEHAbl, B
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KOTOPOU OHU MPOXOUIIU, TUIIOM BCKapMiinBaHus. K HacTos1IeMy BpeMEHU BBISIBJICHbI
HEKOTOpbIE O0O0IME 3aKOHOMEPHOCTH 3aCENIEHUS >KENyIOYHO-KHUIIEYHOIO TpaKTa
YeJioBeKa MHUKpOOpraHu3MaMu. Tak, yCTAHOBJIEHO, YTO B TIEPBbIE Yachl W JHU B
KHUIIIEUHUKE HOBOPOXICHHBIX BCTPEUAIOTCS MPEUMYIIECTBEHHO MUKPOKOKKH,
CcTaOUIIOKOKKH, DHTEPOKOKKU M KIOCTPUIUHU. 3aTeM TMOSBISIOTCS SHTEPOOAKTEPUU
(KulIeyHble TajouykH), Jakrobauwuibl U Oudumobakrepun. Co BpeMeHEM B
KUIIEYHUKE TOSIBISIIOTCA, a 3aTeéM HauyuMHAIOT Mpeo0sajarb HECHOPOHOCHbBIE
oOnurarHo-aHa’poOHble Oaktepuu (Ouduaodakrepuu, 3yOakTepuu, OaKTEPOUbI,
CTPENTOKOKKH,  CcnUpwibl). Jliug  Toro  4ytoObl  MHKpOOHasi  3KOJIOTHS
NUIIEBAPUTEILHOTO TPaKTa HOBOPOXKIAEHHBIX MO CBOEMY COCTaBY NPHUOIM3UIACH K
TaKOBOM Yy B3pOCIHbIX, TpeOyeTcss HecKoibKo JieT. Oco6eHHO 00mibHa MUKpodiaopa
HUKHUX OTJEJIOB MUILIEBAPUTEIILHOTO TpakTa. 37ech OOHApYKEHBI MPEACTaBUTEIU
6onee 500 BunoB OaxkTepuidl. Yncno aHaspoOHBIX MUKPOOPraHU3MOB B 3TOW 00J1aCTH
3I0pOBOTO B3pocioro uenoBeka Oosiece yeM B 100 pa3 mpeBbIIaeT TaKOBOE IO
coJlepKaHUI0 a’3pOOHBIX OakTepuid. DHTEpOOaKTepUHU, BKIIIOYAs KHUILIEYHBIEC MaJOUYKH,
cTaOUIIOKOKKH, TPUOBI U Jpyrue a’spoObl, COCTaBISIOT HEMHOTHUM Ooisiee 1-4% wu
paccmaTpuBaloTCid  Kak  Jgo0aBoyHas WM clydaiiHas ~ Mukpodiopa. Ha
XKHU3HeoOecrieueHne MUKpO(MIOphl KUIIEYHUKA YeJIOBEKa B CPETHEM PacXoayeTcs 10
10% noctynuBmIe# ¢ MULIENH SHEPTUU.

[IpencraButenn HOpMaIbHONW MUKPOMIOPHl TPHUCYTCTBYIOT B OpraHHU3Me
yelioBeKa B BHUJIE (UKCHUPOBAHHBIX K OMPEAENICHHBIM pelenTopaM MUKPOKOJIOHHH,
3aKJIIOYEHHBIX B OWOIUIEHKY. buomiieHka, Kak mepyaTka, MOKPHIBAET KOXY H
CJIM3UCTBIE OTKPBITBHIX OKPYXKAIOIIEH Cpelie MOJOCTEN 3I0POBOT0 YEJIOBEKA U COCTOUT
U3 HK30I0JIMCAXapUI0B PA3IMYHOTO COCTaBa MUKPOOHOTO MPOUCXOXKIICHUS, a TaAKKE
MYyLIMHA,  OPOAYHHPYEMOro  OOKaJOBUAHBIMM  KJIETKaMH  ciau3ucThix. C
(GYHKIIMOHAIBHON TOYKHU 3pEHHUs OWOIUICHKA PETYIHPYET B3aMMOOTHOIICHHS MEXKIY
MaKpOOPraHU3MOM M OKpyxxarouien cpenou. [lomagarommuii B OpraHu3M HCXOIHBIN
IUIIEBOM CyOCTpar B pe3yjbTaTe MHUKpPOOHOW TpaHcopMarmu IpeBpaliacTcs B
IPOMEKYTOUHBIM JTMOO KOHEYHBIH MPOAYKT C TOH WM HHOM OHMOJIOTHYECKOU
aAKTUBHOCTBIO.

Hopmanbhas Mukpodiopa v poyKThl €€ MeTaboau3Ma:

1) yyacTByIOT B:

1.1. perynsinuu ra30BOro cocTaBa KMIIEUHUKA U JPYTUX MOJIOCTEH OpraHu3Ma;

1.2. metabonm3me OENKOB, YTIEBOAOB, JTUMUIOB U HYKIICMHOBBIX KUCJIOT;

1.3. BogHO-coneBoMm oomene (Na, K, Ca, Mg, Zn, Fe, Cu, Mn, P, CI u np.);

1.4. oOecrieueHUW  KOJOHW3AIMOHHOW  PE3UCTEHTHOCTH, MPEIOTBpaIas
NPWKABICHAE W PAa3MHOXKEHUE B KHINICYHUKE YYKEPOTHBIX OPTraHW3MOB WA
3acesieHUe TeX WM MHBIX 00JlacTel MUILEBAPUTENIBHOTO TPAKTa HECBOMCTBEHHBIMHU
JUTSL HUX BUJIJaMU MUKPOOPTaHU3MOB);

1.5. pemupKymsiue CTEPOMIHBIX COCAWHEHUNW U JPYTUX MaKPOMOJEKYJT
(BKJTIFOUYAsI JICKAPCTBEHHBIE MPENAPATHI);

1.6. meToKcHKaIMK SK30TCHHBIX U SHIOTEHHBIX CYOCTPATOB;

2) obOnamaroT MOP(GOKHMHETHYCCKUM  JEHCTBHEM  (CTUMYJIHPYIOT — POCT
AMUTEUATIBHBIX KIETOK, CKOPOCTh MX OOHOBJICHUS HAa CIU3HUCTHIX, MEPUCTATHTHKY,
BIIMAIOT HA KOJMYECTBO MOTPEOISIEMON UK U T.1.);
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3) BBIMONHAIOT HMMMYHOTEHHYIO (YCHJIMBAIOT TyMOPAIbHBIA W TKAHCBOM
UMMYHHUTET, CTUMYJIUPYIOT  (arouumros, MOPOAYKIHI0O  HMMYHOTJIOOYJIHWHOB,
HUHTEPJICHKUHOB, [INTOKMHOB);

4) ciry>kaT HCTOYHUKOM dHEpruu (00pa3oBaHHE KHUPHBIX KUCIIOT);

5) mnpoaynupyrT pa3HOOOpa3Hbie OHOJOTHYECKH AaKTHUBHBIC COCAMHCHUS
(BUTAMMHBI, JIMTIOMOJIMCAXAPHUIbI, TIEITUIOTJIMKAHBI, AMUHBI, aHTUOUOTUKHU U JPYTUe
COCIMHEHUS C AHTUMUKPOOHOM aKTUBHOCTKIO, HeMpornenTuabl, NO, UHIOJIbI).

Hopmanwhas wMukpodiopa - UHAUKATOP (U3MOJIOTHYECKOTO  COCTOSHUS
MaKpOoOpTraHu3Ma.

CoctaB MUKpO(]JIOpEl B OMOIUICHKE MOXET W3MEHSTHCS MO/ BIUSHHUEM, Kak
Pa3IUYHBIX CTPECCOBBIX AareHTOB, (DU3UOJIOTHYECKOT'O COCTOSIHUSI — 4YeJIOBEKa.
MenunuHCKUEe U MEJUKAaMEHTO3HbIC BMEIIATEIhCTBA, BKIIFOYAash HHCTPYMEHTAIBHOE,
XUPYPrU4ecKoe WU JICKAPCTBEHHOE BO3JIEUCTBUE, MOTYT W3MEHUTH IIEJIOCTHOCTH
UMEIOIIEHCsl OMOTUICHKH, YTO BEJET K yTpaTe €€ OTACIbHBIX (DYHKITUIA.

Cpenn (hapMaKkoJIOTHYECKUX  TpernaparoB  Hauboyiee  BBIPAKEHHBIN
noBpexaaronuii 3PpGhekT Ha HOPMATBbHYIO MUKPO(IOPY OKa3bIBalOT aHTUOMOTHKH.
MHoOrue MMMYHOJICTIPECCAHThl B KOHUECHTPAIUAX OJU3KUX K KIMHUYECKUM, TaKXKe
UHTHOUPYIOT pocT OudumodakTepuii, JaKTOOAIMII, DHTEPOKOKKOB M KHIIEYHBIX
najouek. XHUMHOIpEeNapaThl, Kak NPaBUJIO, TAaKXKE BBI3BIBAIOT JUCOMOTHYCCKUE
u3MeHeHus. J(uconornueckue MposiBICHUsI BBIPAXKAIOTCS B U3MEHEHUHU a0COTIOTHOU
YUCJIICHHOCTH aHa’pOOHBIX M JIPYTHX MPOKAPHUOTUYECKUX KIIETOK, MX BUIOBOrO U
IITAMMOBOI'O COCTaBa, CIIEKTPa U KOJIMYECTBa 00pa3yeMbIX MUKPOOHBIX META0OIUTOB.
Pa3paboTtano 060ibIIOe KOJIHYECTBO TECTOB, MO3BOJISIONIUX OOBEKTUBHO CYIUTH O
COCTOSIHUM HOPMAaJIbHOM MUKPOQIIOPH U €€ (QYHKIMOHAIBHOW aKTUBHOCTH, CTEIICHU
MOBPEKICHUSI.

Hopmanbhas Mukpodaopa KuIIEeYHUKAa UMeeT OOJbIIoe 3HAYCHUE B YCBOCHUU
OMOJOTUYECKH aKTUBHBIX BEIIECTB U UX BHIPAOOTKE.

B pesynbrare HapymieHus HOPMOOHMOIIEHO3a BO3HUKAET AUCOAKTEPHO3.
JlucOakTepro3 KHIIEYHHKA SBISCTCS OAHUM U3 (aKTOPOB, CIOCOOCTBYIOIIHMX
3aTSHDKHOMY, PELUIMBUPYIONIEMY TEUEHHUIO IIEJIOr0 psija 3a00JIeBaHHM (IUCIICTICHS,
aJUIepPTHUH, YaCThIE IPOCTYAHBIC 3a00I€BaHuUs, TUTIOBUTAMUHO3 B).

YcTaHOBIEHO YeThIpe (POPMBI IPOSBIICHUS TUCOAKTEPHO03a, BHIPAKAIOIIUECS :

1) HapyIeHueM UIMMYHHOTO CTaTyca;

2) HapylLIEHHEM MUIIEBAPEHUS U YCBOSIEMOCTH MHUILM, OTCYTCTBUEM alllleTUTA U
CHUKEHHUEM CUHTE3a BUTAMHUHOB Ipynisl B;

3) CHW)KEHHEM TOJICPAHTHOCTU CIIM3UCTOM KHUIIIEYHUKA K JIEMCTBUIO MATOM€HHOM
MUKPO(DIIOPHI;

4) CHIKEHUEM JIETOKCUKAIIMOHHON CTTIOCOOHOCTH MUKPO(IIOPHI.

Ha mpakTtuke Bce 3T HOpMBI, KaK IPABUIIO, BCTPEYAIOTCSI BMECTE, UTO SIBIISCTCS
PE3yIAbTATOM IMO3IHETO OOpaIlleHHs] 32 MEAUIIUMHCKON MTOMOIIBIO.

Ycnexu, AOCTUTHYTble B O0JACTH  MUKPOOUOJOTHUYECKOTO  U3YYEHUS
MUKPOQIIOPHl KHUIIIEYHUKA YEJIOBEKAa, IMOCTYKWIM MNPEANOChUIKON K pa3paboTke
JTUETUYECKUX U JIEUeOHO-TPOPUIAKTUIECKUX KUCIOMOJIOYHBIX MPOAYKTOB Ha OCHOBE
Lactobacillus, Bifidobacterium ©  Streptococcus. I'maBHBEIM Ha3HA4YE€HHWEM MAacCOBOTO
yHnoTpeOJIeHUsI KUCIOMOJIOYHBIX MPOJYKTOB SBJISUIOCH MOAABICHUE KHIIEUHBIX
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THWIOCTHBIX  OakTepui,  JUKBHIANUS  JAUCOMOTHYECKUX  HApYIICHUH B
MUIIECBAPUTEIIBHOM TpPAaKTe 3a CYET BBEJICHHS B OPraHW3M YEJOBEKa OOJBIIHNX
KOJIMYECTB JKUBBIX aHTATOHUCTUICCKUX MOJIOYHOKHCIIBIX OaKTepHid.

JlucOakTepro3, B 3aBUCUMOCTH OT XapaKTepa H3MEHEHHUs COCTaBa MUKPOQDIOPHI
TOJICTOTO KHIIEYHHUKA, TIOIpa3IeIsaeTCs Ha 3 CTENeHH.

JucOakTepro3, Kak TMPaBUJIIO, COYETAETCS C JPYTUMHU IaTOJIOTHYCCKUMU
CUHAPOMaMH, TTO3TOMY MEPOIPHUATHS IO KOPPEKIIMK HAPYIICHHOTO MHKPOOHOIICHO3a
OCYIIECTBIISIIOTCS.  OAHOBPEMEHHO C  JICUEHHEM  OCHOBHOTO  3a00JieBaHUS.
[Tonoxurenbubie 3G(PEeKThl MpU AUCOAKTEPUO3E JTOCTUTAIOTCS HCIOJIb30BaHUEM
NPOOMOTHYECKUX TIPErapaToB WX TMPOAYKTOB, OOJAJAIONIUX MPOOUOTHUYSCKHUMU
CBOMCTBaMH.

[To cBoeMy JAEHCTBHIO TPOOMOTHYECKHE TMpenaparbl, MPUMEHICMBIC IPH
aucOaKkTeprose, pa3aeNsaoTcs Ha KIacChl:

1. Knaccuueckne mnpoOuoTuku (U3 o0ONMratHod (JIOpPHl YEITOBEUYECKOTO
opraHusmMa: KoJjiu-, 0uuaym-, JaKTOOaKTEpHH. ).

2. CaMO3TMMUHHUPYIONTAECS aHTAarOHUCTHI (M3 IITAMMOB, HE XapaKTEPHBIX IS
opraHusma: 0akTUCYyOTHUII, ONOCTIOPUH, CIIOPOOAKT).

3. KoMmOunupoBanHbie MpoOHoTHKU (OuduIoHr, OUPUKOI, aIuIo, JHHEKC,
OMO00aKTOH, KUTIALIK]).

4. UmmoOunum3upoBaHHble Ha copOeHTe KuBble OakTepuu (OudumymobaKTepuH-
dopre).

5. KomOunupoBaHHbIe ¢ TU301IMMOM (Ondum3).

6. IlpenapaTsl - TPOAYKTHl METabOIM3Ma HOPMAJIBLHON MHUKpPOGDIOpPHI (XHUIaK-
dopre).

7. PexomOuHaHTHBIE - cyOanuH (O6aktepuu Subtilis, KOHTPOIUPYIOIINE CHHTE3
o2-unrepdepona).

Haunb6onee apexTuBHBIM cpecTBOM MPODIAKTUKHI U JICUCHUS TUCOAKTEpHOo3a
SIBJISIIOTCS TpenapaThl OuduaymOakTepuHa.

Xopomuid 3hPeKkT NEePBUYHON W BTOPUYHOM NPOQPUIAKTUKH JHCOAKTEPHO3a
JIOCTUTAETCSl  MCIIOJIb30BAHUEM  OTEUECTBEHHBIX KHCJIOMOJIOYHBIX  IMPOAYKTOB,
o6uomopoxkeHHoro. /[Ba crakana kedupa B AeHb UIU OFHA MOPLUS OMOMOPOKEHHOTO
00ecreynBalOT OpPTraHu3M TOJIE3HOW MHUKPOQIIOPOH, CYTOUYHOM MOTPEOHOCTHIO
Kallbllis, BUTAMHUHOB W AaMHHOKHCIIOT, HEOOXOIMMBIX IS TPEIyHpe:KICHUS
0CTEOINOpO3a.

O¢ddexTuBHOCTS  UCHONB30BaHUS ~ OMOMOpPOXKEHOTO B MpOo(dHIaKTHKE
aucOakTepro3a y nered Oblma uccienoBaHa Ha 0as3e OFOKETHBIX JIONIKOIBHBIX
yupexaennii r. Omcka. MccienoBanre mpoBOAWIOCH B TpU 3Tama: NEPBbIM ATal -
OIICHKA 3JIOPOBBSl JETEH TMepea NPOBEICHHEM OJKCIIEPUMEHTAa; BTOPOM JTam —
OKCIIEPUMEHTAIBHBINA, BKIIOYad BbAady OuoMopokeHHoro (6 Hemenb) C
MOCJICTYIONINM HaOIIOCHHUEM 32 COCTOSSHHEM 370POBbS JE€TeH M HACTPOSHUS — 3
MecAIla, TPEeTUH JTall — OSKCIEPUMEHTAIBHBIM, BKIIOYAl MOBTOPHYIO BBIIAUY
OnoMopokeHHOTo (6 Heaenb) ¢ MOCIAEAYIOMHMM HAOIIOJEHHEM 3a COCTOSHHUEM
310pOBbS J€TE€W U HACTPOEHUS — 3 Mecsla.

B wnccinegoBanme Obnuio BiIOUueHO 179 meTel, MOCEMIABIIMX JIOIIKOJIBLHBIC
OopraHu3anuu, u3 Hux 92 pedeHKa COCTaBUIIN «OCHOBHYIOY TPYIITY (JIETH MOTy4YaBIINe
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C parmoOHOM TTUTaHUSI OMOMOPOKEHHOE), 87 — KKOHTPOJBHYIOY» TPYIITY (IE€TH KOTOPHIC
MUTATUCh N0 OOBIYHOMY MeHI0). Jyis oOecreueHus] JOCTOBEPHOCTH HMCCIEAOBAHUS
MUHHMAaJbHAs YHUCICHHOCTh JETEH JOJKHA OblLIa COCTaBisATh HE MeHee 37 uen.
['pynmnel He paznuyanuck o Bozpacty (p>0,05).

Jlns nuHaMUYecKoro HaOJIIOJCHUSI 32 COCTOSTHUEM 3JI0POBbS JIeTel Ha MEPUO.
AKCIIEpUMEHTA OBLTH BBEJICHBI: «KapThl METUIIMHCKOTO HAOIFOACHHS», COCTOSBIIINE U3
[IACIIOPTHOM M CIELMAJIbHOM YacTed. B cnenuanbHyr0 4YacTh BKJIIOYAIACH
uHpOpMAITUSA 10 KIMHUYSCKUM TPOSBICHUSAM 3a00JICBaHWM W HAIWYHUIO Kajgo0 Ha
310pOBbE (KOXKHBIE TTOKPOBBI, XapaKTep CTyJa U €ro KpaTHOCTh, APYTHE KaJIOObI);
«poauTenbCKkue WH(MOPMALIMOHHBIC KapThl», BKIOYaromas HWHPOPMAIUIO OT
poauTtenet o (akrax mosydeHuss peOCHKOM CHENUATU3UPOBAHHON MEIUIMHCKON
MOMOIIM U aHTUOUOTUKOTEPAINH, a TAKKE O HAJTUYUU Yy JETEH jKaJlo0 Ha COCTOSIHUE
3I0POBBS - KAJTOOBI CO CTOPOHBI KEIYJOYHO — KHUIIEUHOTO TPAKTa, ajNIepruuecKue
KOKHBIC MPOSBIICHUS, KaJI00bl CO CTOPOHBI OPTraHOB JbIXaHUS, TPOYHE; «OMPOCHHUK
POAMTEIICHY, BKIIFOUABIITUN BOMPOCH! O HACIEACTBEHHBIX 3a00JIEBaHUX, ICUXUYECKOM
U (PU3UYECKOM Pa3BUTUH PEOCHKA C MOMEHTA POXKIACHUS, IMOITMOHAIHPHOM COCTOSTHUMU.

B xone uccnenoBanus y netei TpoeKpaTHO OTOMpAJCs Ha OAKTEPUOJIOTHYECKOe
UCCIeIoBaHre KaJl (70 MEepBOro Kypca mpHuema, Mocje Hero u mociie BTOporo Kypca
npuema),  ONpeAeNsIUCh  JAaKToOakTepuu;  Oupuao0aKTepun;  IHTEPOKOKKH;
kioctpuanu; E. coli Tuninuneie, E. coli makrozoneratuBHsbie, E. coli remonuTuueckue;
Ip. YCIIOBHOMATOT€HHBIE YHTEPOOAKTEPUH; CTAPUIOKOKK 30JI0TUCTHIN; CTAPUIOKOKK
carpoUTHBIN, HSNUAEPMAIbHBIN; JpoxokenomoOHbie TpubObl poma Candida;
HedepMeHTUpYOIUe  OakTepuu;  HaTOreHHble  Oakrtepuu.  MccnemoBaHust
BBITIOJHSUTUCH B AKKPEAMTOBAHHOM HCIIBITATENIbHOM JIA0OPAaTOPHOM IIEHTpE (aTTecTar
akkpeautanua NePOCC RU 0001.510193).

[To nanHBIM 7a60PATOPHOTO KOHTPOJIA B HAUaJe IKCIIEPUMEHTA BCE JAETH (BHYTpH
OCHOBHO# M KOHTPOJIBHOM Irpymi) ObLIN pa3OUTHI HA ABE TPYIIIBI — JE€TH CO 3I0POBOM
MUKpPOGIOPO U JETU C MPOSBICHUSMU TUCOAKTEpHO3a, MPU STOM BTOpas rpymma
nojpasfeisiach Ha TPU TMOATPYNIBI (B COOTBETCTBUU C  KiaccuduKaiuen
mucbaktepuosa o U.b. Kysaepoit u K.C.JIlagono, 1991 ron) — nuc6akrepros nepBoit
CTeTNIeHW (aHHas Tpylna XapaKTepu3oBaJllach CHIDKEHMEM Ha | — 2 mopsaka
KoJr4decTBa OMQUI0- U JTAKTOOAKTEPUH, KUIIEYHOW MANOYKH ); TUCOAKTEPHUO3 BTOPOU
crenieHn (Ha (oHE CHIDKEHHs cojaepkanus Oudumo- u jgakrodbakrepuii Ha 1 — 2
nopsnka u 0oJyiee, BBISBISUIOCH YBEIUYCHHE KOJIMYECTBA YCIOBHO-TIATOTEHHBIX
cTaMIOKOKKOB, YCIOBHO-TIATOTeHHAs (Quiopa MMeNla TeMOJMTUYECKHE CBOMCTBA);
TUCOAKTEPHO3 TPEThE CTETNEeHHW (XapaKTepU3yeTCs 3HAYMTEIBHBIM YMEHBIICHUEM
KoJn4decTBa aHa’poOoB (6uduao- u nmakrodakTepuid ) 1 yBenudeHuem a’pooos (106-7
KOE/mn u Boimie. ), Hanuaue rpubdoB poga Candida, cTadhumokoKKOB.

PesynbTaTh nccnenoBaHus - mepes] IpOBeIeHNEM dKCIIEpUMEHTa (TIEpBBIN ATam
WCCJICIOBAHMS) CTATHCTHYECKUX pa3IMuuid B YacTOTC W CTENEHW TMPOSBICHUS
nucOakTepro3a B OCHOBHOM M KOHTpPOJbHOU rpynmnax He Obutio (p=0,375). SABnenus
IUCOAKTEprO3a pa3HOW CTEMEHW BBIPAKEHHOCTH oTMedanmch y  77,2-80,9%
oOcienoBaHHBIX JeTeil. TpeTbs cTemeHb aucOakTepuo3a otMmedandach B 2,1%
OCMOTPEHHBIX, BTOpas crenens — y 35,2% nereit, nepsas —y 30,1%.
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Ha BTopoM »srTame HaydHO-NpPaKTUYECKOW (MCCIEIOBATENbCKOM) padOThI
(3KCIEpEeMEHTAIbHOM) - y JeTeil OCHOBHOW TpyNmbl YacTOTa OTKJIOHEHUW OT
HOPMAJIbHBIX 3HaUY€HUN OMpuI00aKTepUid, TAMMYHON KUIIEYHON NANTO0YKU, KUIIEYHOU
NajJOYKA C FEMOJMTHYHECKUMHU CBOMCTBaMH, 30JIOTUCTOrO CTa(hUIOKOKKa, TPUOOB
Candida u HedepmeHTHpYIONUX OaKTepUil CYIIECTBEHHO CHU3WIACK; IMOKa3aTelu
MMEJHU CTAaTUCTUYECKU 3HAUYMMBIE Pa3IMyMsl MO CPABHEHHUIO C KOHTPOJBHOM IPYyNIon
(p=0,000...). YnenbHblli Bec AeTed C MPOSBICHUSIMHU NUCOAKTEPUO3a 3HAYUMO HE
M3MEHWICS, HO MPU 3TOM CYIIECTBEHHO COKPATUIIOCh KOJIMYECTBO JETEH CO BTOPOH
CTENEHbI0 AUCOAKTEPHO3a M COOTBETCTBEHHO YBEJIMYMIOCHh KOJIMYECTBO JAETEH C
IIEPBOU CTEIEHBIO.

[locne mpoBeneHUs TPEThErO ATama HUCCIENOBaHUSA YICNbHBIA BeC AETeH C
NpOSIBICHUAMM JMCOAKTepruo3a B OCHOBHOM rpymme cocTtaBisii 36,3%, mpu 3ToMm
NPOSIBJICHUN TPEThed CTENEHU CPeau JeTed «OCHOBHOW» IpyNIbl HE HAOJII0AANIOCH,
PacrpoCTpaHEHHOCTh BTOPOH CTENeHu cokpatuiack 110 9,1% (puc.l). Pe3ynbTaTsl o
KOHTPOJIBHOM Tpymme CTaTUCTUYECKHM 3HAYUMbBIX PA3IMUYUA C TMEPBBIM 3TaroM
UCCJIeIOBAaHUI HE BBISBUIIH.

AHanu3 JMHAMHUKU TIOCEIIaeMOCTH JOIIKOJIBHOM OpraHu3aluu  IOCIe
peanuzanuu  BTOPOTO M TPETHEro JTara MCCIEJOBaHUS CBUACTEIBCTBOBAT O
CTAaTUCTHUYECKH 3HAYMMOM MEHBIIIEM KOJUYECTBE MPOIMYCKOB CPEU JIeTeld OCHOBHOM
IPYMIIbIL, COCTaBUBIIEM — 2,3 JTHS B MECSII, 0 KOHTPOJBHOU rpymme — 4,8.

K 4yuciay mnosioKUTENbHBIX PE3YIbTAaTOB HKCIEPHUMEHTA CIEIYET OTHECTH
CYLIECTBEHHOE COKpalleHHE »>Kajio0 Ha aUIepruueckue peaxkiuu, IepPMaTHTHI,
HapyIICHUS IeATeNbHOCTH KeIyJOYHO-KUIIEYHOro TpakTa y Aeteil. Takxke Bce 6e3
UCKIIFOUEHUSI POJUTENN OTMETHIIM YIYYIIEHHWE INCUXO-3MOLMOHAIBHOTO COCTOSHHUS
neTel B IHU, KOTJ1a JETSAM BbIIaBaJI0Ch MOPOKEHHOE.

ITo pesynpraram BBITIOJTHEHHON pabOThI OBUIO CHEIAHO 3aKIoYeHHe 00
() PEKTUBHOCTH BKJIIOUCHHS B OCHOBHOW paIlMOH IHUTaHHS peOdeHKa MPOJYKTOB
IPOOMOTUYECKOTO NIeUCTBUS B (hOPME KypCOBOTO HA3HAUYEHUS B KAa4ECTBE BTOPOTO
3aBTpaKa Wid nojgHuka. [To utoram nepBoro u BTOporo Kypca (MpoAaoJKUTEIbHOCTh
KaXXJI0T0 IIUKJIa 6 Helelb) mprueMa OMOMOPOKEHHOTO Y IETe OTMEYaIOCh CHUKEHUE
BBIPAXKEHHOCTH TUCOAKTEpH03a, COKpAIICHUE KOJIUYECTBA JeTeil ¢ JUCOaKTepruo30M,
COKpalleHue >kajo0 Ha AUCHYHKIUU KHUIIEYHHKA, aUIEPrUYecKHe pPEeaKkluu |
JIEPMATUTBl, TAK)KE€ OTMEYaJIOCh YJIYYIICHHE ICUXO-3MOLUOHAIBHOIO COCTOSHUSA
J€Te, MOBBIIIAJIACH  IOCEIIAEMOCTh  JI€TbMHM  JOIIKOJBHOM  OpraHU3allHM.
VYnorpebieHne OMOMOPOKEHHOIO HE TMPHUBEIO K pocTy oOpaliaeMocTH JeTeil 3a
MEJUIUHCKON MOMOLIBI0 C CHUMIITOMAaTHUKON 3a00JIEBAaHMM BEPXHHUX JbIXaTEIbHBIX
nyTed B TEpUOA  TOBBIIIEHHONM 3a00JIeBa€MOCTH TPHUMIINOM U OCTPBIMHU
pecnupatopHbIMM HMHQEKUMUSIMHU. JIaHHBIX, CBHJETEIBCTBYIOIIUMX 00 yXyAIIEHUU
3J10pOBbsI PECITIOHAEHTOB, HE BBISIBIICHO.

Takum oOpa3om, MOITy4YEHHBIE BBIBOJIBI, MTO3BOJSIOT PEKOMEHIOBATH C LIEIBIO
NpopUIAKTUKK  JUCOAKTEpHO3a M €ro IMpOsSBICHHA Yy JETeil, BKIIOYEHUE
OMOMOPOKEHOTO B OCHOBHOM PAIIMOH MMUTAHUS JICTEH.

Cnucok 00onoaHumenbHoU 1umepamypvl no meme:
1. AmupoBa K.M., Pomun M. A., Cxmapo C. II., CumonoB A. H. Ilone3nas
MUKpodIiOpa KHIlIEYHHKA W €€ Koppekuusi npooduotukamu // IlpuopurerHoie u
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MHHOBAIlMOHHBbIE TEXHOJIOTMM B YUBOTHOBOJICTBE — OCHOBAa MOJEPHU3ALUU
arponpomsiiieHHoro kommiekca Poccun: COOpHMK HayyHBIX CTaTed 1o
MarepuajlaM MEXAYHApOJHONM HAYYHO-NPAKTUYECKOW KOH(PEpPEHIIMU HayYHbIX
coTpyIHUKOB U mpenogasareneil (r. CraBponosb, 16 npexabps 2016 r.). —
Crasponons. — 2016. — C. 17-25.
2. benemep C.B., T'acununa T.B. PanuonanbHOEe NUTaHWE W COCTaB KHUIIEYHOUN
Mukpoddopsl / Bonpocs! nerckoit quetonoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.
3. benbmep C.B., Mankou A.B. Kumeuynas Mukpodiopa u 3HaueHHE NPEeOHOTHKOB
s ee pyakuunonuposanus // Jleuamuii Bpad. — 2006. - Ne 4. — C.60-65.
4. T'ypuna O.IL., biuno A.E., BapnamoBa O.H. u np. Yacro OGosneromue neru:
UMMYyHOJIMarHoctuka u peadunuranus // leauatp. - 2011, — T.1I. - Ne2. — C.45-52.
5. Kopotbko I'. ®@. ®usnonorusi cucreMsl nuiieBapenusi: Monorpadus. Kpacnonap,
2009. - 608 c.
6. Yrones A. M. u ap. Teopus anekBaTHOro nutanusi U Tpodoiuorusa. — M. - 1991, —
247 c.
7. XaBkun A.U., bnar C.®. MukpobuoneHo3 kuiiedHuka u ummynHurter // Poc.
BECTHHK TepuHartoi. u neauat. - 2011. - Nel. — C. 66-72.
8. llItenckas O. A., AptioxoBa C. 1. Pons BAJloB B BocCTaHOBIIEHUH MUKPODIOPHI
XKKT npu antudbuotukorepanuu // OMI'TY. - 2012. - Ne5. — 4 c.
4.2.3. Tema Ne 3 «OcHOBHBbIE KOMIIOHEHTHI MU IIA»
Heab: ObGecneunTh HamMuyMe HEOOXOAUMBIX B IOBCEAHEBHOW MXHU3HU 3HAHUU O
NUILEBON U OMOJOTHYECKON IEHHOCTU MPOAYKTOB, OJII0, MEHIO.
KoHTpoabHbIE BONIPOCHI:
1. Yro noHMMaeTcs noj NUIIEBOW LIEHHOCTBHIO MPOAYKTA?
2. YeM ompenensercss yCBOSIEMOCTb MUILEBBIX BEIIECTB?
3. Urto moHmmaercs moj; 6nosorudeckoi 3GeKTUBHOCTHIO IPOTYKTOB ?
4. Ponb BHUTAaMHMHOB Ha MPOLECCHl pOCTa W pa3BUTHUA pPEOEHKA, HCTOYHUKH
BUTaMUHOB.
5. Posib MHKpPO- M MakpO3’JIEMEHTOB Ha MPOLECCHl POCTa U Pa3BUTHs peOeHKa,
UCTOYHUKH MUKPO- U MaKpO3JIEMEHTOB.
6. Urto moHMMAaeTCs MO MUIIEBON T0OABKOM, U JIJIS KAKMX IEJICH UX UCITOIB3YIOT
B U3FOTOBJIEHNUHU MTUIIEBBIX POTYKTOB?

CnpaBovHble MaTepHaJIbI 110 TeMe:

Pacnpenenenre KOMIIOHEHTOB MHUILIK YEJIOBEKA HA OCHOBHBIE U HE OCHOBHBIC
(BcrioMoraTenbHbI€) JOCTAaTOYHO YCJIOBHO. s pocta M pa3BUTUSL HEOOXOAMMO
MOCTYIUICHUE OPTraHUYECKUX M HEOPraHMYECKUX BEIIECTB, KOTOPbIE B pe3yJbTaTte
pacuiernieHdss ¥ OMOCHMHTE3a IMpeBpalllaloTcsi B OMOJIOrMYecKue CcyOcTparthl,
oOecrieuynBaOme HEOOXOMUMBIN OagaHC DJHEPreTHYECKOT0 U  IUIACTUYECKOTO
Marepuasia. B pesymprare obOecmednMBaeTCs  yCIOBUS ~ HEOOXOMMMBIE IS
FapMOHUYHOTO POCTAa M PA3BUTUS PACTYILIEr0 OpraHu3ma, OOHOBIICHHS KJIETOK,
OpraHOB M TKaHEW, a TaKkKe HAKOIUICHUE DHEPruu, HEOOXOIUMOMN JISl BBITOTHEHUS
AKU3HEHHO HEOOXOAMMBIX (PYHKIIMI OpraHu3Ma.

[MumeBbie cyOcTpaThl, OOECIEUUBAIOIIME OPraHU3M DJHEPreTUYECKUM U
MJIACTUYECKUM MaTepHalioM, MOTYT pacCMaTpUBAThCA KAaK OCHOBHBIE KOMIIOHEHTBI
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numy. [lpuMeHuTenbHO K YEeJIOBEKY, K TaKOBBIM MOXHO OTHECTH BOJY,
HEOPTraHUYECKUE COJIH, OCJIKHU, YTIAEBObI, JKUPbl U BUTAMUHBI.

[MumeBas IEHHOCTh MPOJYKTA - TMOHSATHE, OTpakarollee MOJHOTY MOJIE3HBIX
CBOICTB MPOAYKTA, BKJIIOYAs CTENEHb 0OecieueHHs (PU3NOIOTMUECKUX MOTPEOHOCTEN
YeJIOBeKa B MUINEBBIX BEIIECTBAX U dHEpruu. lIumieBas eHHOCTh XapaKTepu3yercs,
MpeXAe BCEro, XMMUYECKUM COCTABOM IMPOJAYKTa, C Y4€TOM NOTpeOJeHUS €ro B
OOIIETIPUHSTHIX KOJUYECTBAX, U SHEPIE€TUUECKON 1IEHHOCTHIO.

Kpurepuem olieHKH kadyecTBa MUIIEBON IIEHHOCTH ABJIsIeTCs cofepkanue B 100 T
CheZJ0OHOM YacTH MPOYKTa OEJIKOB, dKUPOB, YIJIEBOAOB (B I'), HEKOTOPHIX BUTAMUHOB,
Makpo- U MHKPODJIEMEHTOB (B MT), SHEpPreTHYecKas IEHHOCTh (B KKaJl wiu KJ[X),
JOTIOJIHUTEIIbHBIE TTOKa3aTeIu. B CBsA3U ¢ ueM UMEeHHO 3Ta HHGOpMAaIlUsi HAHOCUTCS Ha
ATUKETKE (MapKUPOBOYHOM SIPIIBIKE) BCEX PEATU3YEMBIX B TOPIOBOM CETH MPOIYKTOB.

[TumeBsie BellecTBa YCBaMBAIOTCS OPraHU3MOM HEeoJMHaKoBO. Ha ycBosieMoCTh
KOMIIOHCHTOB THIIM BIUAET MX (QopMa CBSI3U B NPOJYKTE, HAIUYHE MHUIIEBBIX
BOJIOKOH, CTIOCO0 KyJIHMHApHOW 00pabOTKH, HATMYKME COCTUHEHHH, CTIOCOOCTBYIOMIMNX
Jy4dIlied  YCBOSIEMOCTH, TIPUCYTCTBHE WJIM OTCYTCTBHE psiia BUTaMHHOB,
(GyHKIIMOHAIPHOE COCTOSIHUE OpraHu3Ma, Hanuuue 3abosieBanuii. [loaTomy cienyer
pasuyaTh MOHATUS «ITUIIEBAs IIEHHOCThY» MPOYKTOB MUTAHUS U «peayibHas MUIIeBas
IIEHHOCTHY. [IpUurHBI HEOJMHAKOBOM YCBOSIEMOCTH PAa3IUYHBI. Y CBOSIEMOCTh O€JKa,
HarpuMmep, MoxkeT kosiebarbes oT 70 10 96 %, MakpodJIeMEHTOB, TaKUX Kak ¢ocdop,
Kanbiuil, Marauii — ot 20 10 90%, OOIBITMHCTBA MUKPOIJIEMEHTOB (KeJIe30, IUHK U
T.4.) — 0T 1 10 30 %. Taxxe B LIMPOKUX IPEAEIaxX BApbUPYETCS YCBOSIEMOCTD )KUPOB,
YIJ€BOJIOB U BUTAMUHOB.

Bonee yacTHpIMM TOKa3aTeNsIMU, XapaKTEPU3YIOUIMMHU IMHILEBYK IEHHOCTH
POJYKTOB, SIBJISIOTCA OMOJIOrHYEcKasi, SJHepreTHuecKas IIEHHOCTh U OMOoJIorHuecKas
3 PEKTUBHOCTS.

buonoruyeckoil IeHHOCTHIO HA3bIBAIOT MOKA3aTENbh KayecTBa MUIIEBOrO Oelka,
OTpakarol[uil CTeNeHb COOTBETCTBUSA €r0 aMUHOKHUCIOTHOTO COCTaBa MOTPEOHOCTIM
OopraHu3Ma B aMMHOKHCIIOTaX JIJIsi CHHTe3a Oelka.

ITon sHEpreTMYecKo IEHHOCTHIO TOHUMAIOT KOJIMYECTBO dHEpruu (KKaj, kJx),
BBICBOOOXKTa€MOI B OPraHU3ME M3 MUIIEBBIX BEIIECTB MPOIYKTOB JJisi 00ecreueHus
ero ¢Qusuonornueckux Qynkmui. [lpu cropanwm B atmocdepe kucimopoma 1 r
VTIEBOOB BBIZIENsIETCS B cpeaHem 4,3 kkai, 1 r xxupoB — 9,45 kkan, 1 r 6enkoB —
5,65 kkan. Ho mnockonbKy TNHILEBbIE BEIIECTBA YCBAaWBAIOTCSI OPraHU3MOM HE
MOJIHOCTBIO, TO MPUHATO, YTO 1 T GenKoB numu naet 4 kkaji, 1 T xupoB — 9 kkai, a
yrieBooB — 4 kkajd. TakuMm oOpa3oM, 3Has XUMHYECKHH COCTaB TMHIIU, JIETKO
MOACYHUTATh, CKOJIBKO SHEPreTUYECKOr0 MaTepHraia Nojy4aeT 4eIOBEK.

buonornueckas 3 (heKTUBHOCTD - MOKA3ATENIb KAYECTBA )KUPOBBIX KOMIIOHEHTOB
MUIIEBBIX MPOAYKTOB, OTPAXKAIOUIMNA COAEPKAHHE B HHUX MOJIMHEHACHIIIEHHBIX
KUPHBIX KHUCIOT. bruonorndeckyio 3QGeKTUBHOCTh KUPOBBIX KOMIIOHEHTOB ITHIIA
OILICHUBAIOT MO KO3 duireHTy ouonornyeckoi 3ppexktuBHOCTU. Ero pacuer ocHOBaH
Ha OMNpEJEICHUU KOJHMYECTBA BCEX JKUPHBIX KHUCIOT, BXOISIIMX B COCTaB >XHUpA.
[TonyyeHHbIE JaHHBIE COMOCTABISIOT C TUHIOTETUUYECKUM, «UACATBHBIMY KHUPOM.
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be3zonacHoCTh  MUIEBBIX  MPOAYKTOB —  OTCYTCTBHE  TOKCHYECKOTO,
KaHIIEPOT€HHOT'0, MYTareHHOT'0 WJIM UHOTO HEOJIArOmpUsTHOTO JEUCTBUS MPOTYKTOB
Ha OpPraHu3M 4YeJIOBeKa MPU YIMOTPEOJICHUH UX B OOLIECTIPUHSITHIX KOJIUYECTBAX.

OTnenpHble XUMUYECKUE COCIMHEHUS, BXOJAIINE B COCTAB IHIIH, HA3BIBAIOT
HyTpUEHTaMHU (MaKpO- U MUKPOHYTPUEHTHI). K MakpOHYyTpUEHTaM OTHOCAT YTJIE€BO/IbI,
JUTIAJBI, OCJIKW, HEKOTOpPhle MHUHEpaJIbHbIE BEIIECTBA, a K MHUKPOHYTPUEHTAM —
BUTAMUHBI W PsSJI MUHEpAJIbHBIX COeAUWHEHHMM. B cocTraB muimm BXOAST TaKKe
HEaJIMMEHTApHbIE KOMIIOHEHTBI, KOTOPhIE HE SIBJISIOTCS MCTOUYHUKAMH SHEPTUU IS
OpraHvM3Ma W HE HCIOJB3YIOTCS B KAauyeCTBE CTPOUTEIBLHOIO MaTepHaia. JTO Tak
Ha3blBacMble OajlaCTHBIE COEIUWHEHMsT — IeJUTtosio3a (KJeTyaTka), JIMTHHH,
NEKTUHOBBIC BEIECTBA.

N3 92 BcTpeyaromuxcs B MpUPOIe XUMUYECKUX JIEMEHTOB 81 0OHapyKUBaeTcs
B OPraHU3MeE YeJIOBEKa. 22 OCHOBHBIX COCTABIISIIOT 4-5% OT CpeHEro Beca YeI0BeKa.
12 xummaeckux snementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) na3mBaroT
CTPYKTYPHBIMH, TIOCKOJIBKY OHHM COCTaBISOT 99% 21eMEHTHOro cocTaBa
YEJIOBEUECKOI0 OPraHn3Ma U BXOST B COCTaB KJIETOK M TKaHeH opranu3ma. Ux Takxke
Ha3bIBAIOT MakpodjieMeHTaMu. [loTpeOHOCT, B HHX cocTaBiaseTr oT 10 mr pgo
HECKOJILKUX TPaMMOB B JIeHb. MukpoasieMeHTaMu (17 3cCeHIMaNbHBIX, T.€. KU3HEHHO
HeoOxonumeix - Fe, J, Cu, Zn, Co, Cr, Mo, N1, V, Se, Mn, As, F, Si, Li, B, Br)
HA3bIBAIOT DJIEMEHTHI, MPUCYTCTBYIOIIME B OpPraHU3ME YeJIOBEKa B OUCHb MaJIbIX
cleloBbIX KoiudecTBaxX. [IoTpeOHOCTh B HUX OT HECKOJBKHUX MHUKPOTPAMMOB JO M.
DcceHlManbHbIe 3JIEMEHTHI BXOAST B COCTaB pa3IMYHBIX (DEPMEHTOB, TOPMOHOB,
BUTAMUHOB, COCTaBISIOT HEOOXOIMMYI0O B (YHKIMOHAJIHHOM OTHOIIEHUH 4YacCTh
Pa3TUYHBIX KIETOYHBIX CTPYKTYP.

bonesnu, cBs3aHHbIE ¢ HApYyLIEHHEM MUHEPAIHHOIO COCTaBa, HOCIT Ha3BaHHE
MUKpPO3JIEMEHTO3bl. OHU BO3HUKAIOT JHMOO TPU HEJOCTATOYHOM IMOCTYIICHUU
ACCEHIUATBHBIX MHUKPOAJIEMEHTOB /UM HM30BITOYHOM TMOCTYIUICHHMH B OPTraHU3M
TOKCUYECKUX MHKPOIJIEMEHTOB. MeXIy »JJIEeMEHTaMH CYIIECTBYET MHOMKECTBO
CUHEPTUYECKUE W AHTAarOHUCTUYECKHE CBSI3H. MHKpPOAIEMEHTHl BIUSIOT HA POCT U
pa3BUTHE YeNOBEKa, Ha TPOLIECCHl JbIXaHWS, KPOBETBOPEHUS, HWMMYHOTEHE3a,
MOBEACHUYECKUE peaKkIuu, Ha MOPGODYHKIIMOHAIBHYIO NESATeIbHOCTh M JPyTUe
(GYHKIIMU BCEX OPTaHOB M TKaHEH.

brnaromapsi BomHO-coleBOMYy OOMEHY B OpraHU3MeE IMOJICPKUBAIOTCS HA
OTHOCHUTEJIbHO CTAa0MJIBHOM YPOBHE OCMOTHUYECKOE JaBJIEHUE, OCYIIECTBISIOTCS
¢dusnonornyeckue GyHKIMA U OMOXUMHUUYECKUE PEaKITHH.

JIJIst XOpOIIero caMOYyBCTBHUS YEIOBEKY HEOOXOIMMO €KETHEBHO YMOTPEOIATh
TaKO€ KOJMYECTBO TMHIM, KOTOpoe OBl B TMporecce MeTadoiu3Ma [1aBaji0 eMy
HE0OX0IMMOE KOJMYECTBO SHEPTHH, MOKPHIBAIOIIEE IHEPTOTPATHI HA BBHITOITHIEMYIO
JIBUTATEIbHYI0O AKTUBHOCTh B TEUYEHHE [JHS, OCHOBHOM o0OMeH (3PHeprus,
oOecrieunBaromas paboTy OpraHOB M CHCTEM OpraHW3Ma, HaXOJAIIErocs B TIOKOE) U
cneuuPuYeck IMUHAMUYECKOE JIEMCTBUE MHIINM - JHEPTUsl, KOTOPYIO PaCXOAyeT
OpraHu3M Ha NepeBapuBaHue nuinu (Tadm.l).

Taoauua 1. IlpuMepHbIe 3HAYEHUS CYTOYHOI MOTPEOHOCTH B JHEPTUHU
(kkaua/cyTkmn)
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ClcHoBHOR MToroeoe aHayeHue
obmen (an/w OcHoBHOR CYT O4HOI noTpelHocTK
BO3pAcT maccel Tena) | obmed (kkan) | COOM (kkan) | OA (kkan) B 3Hepriu (kkan)
i} M M i} M A M il M i}

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

UenoBek moyty4aeT SHEPTHIO, YIIOTPEOIsis MUIILY, COASPIKAIIYIO YTIEBOIbI, KUPBI
u Oenku. [loTeHmManbHas HSHEPrus, 3aKIOYEHHAs B XWMHUYECKHUX CBS3SX OTHX
COEIMHEHUI, BRICBOOOXKIa€TCA B pe3yjIbTaTe aHadpOOHOTO (0€3 yJacTusi KUCIopo/ia)
WM a3pOoOHOTO (C ydacTHEM KHCJIOpo1a) OOMEeHa.

Jist u3MepeHusi SHEpPruu, 3aKiIOYeHHOM B TOM HIM HMHOM MPOIYKTE,
UCIIOJIb3YyeTCA CIeluaibHas eIMHUIIAa U3MepeHus sHeprun (kajgopusi). OnHa Kajaopus
— DJTO Takoe KOJMYECTBO DHEPruH, KOTOpoe TpeOyeTcsi, 4YTOObl TMOBBICUTH
temnepatypy 1 r Boasl Ha 1°C. B MexayHapoaHO# cucTeME €UHMUIL JJIs ATUX 1eel
UCTIONIB3YIOT JAPYTYIO €IMHHMILY, KOTOpas Ha3bIBaeTcsd JKOYyJb. OJHAa KUIOKAIOPHS
(1000 kan) coorBercTBYET 4,19 kunomxkoynen (kx). [Ipu okucnenuu 1 T yrieBoaoB
Beiaemsiercs 4,1 xkan (17,17 xJIx), 1 r xupa — 9,3 kkan (38,96 x/[x), 1 r 6enka —
4,1 xxan (17,17 xJIx).

Pexomennyemas mnuieBas LIEHHOCTb MEHIO MJI JETEel IIKOJIbHOIO BO3pacTta
MpuBeJIeHbl B Ta0d. 2,3. 3HaueHusl, MPUBEACHHbIE B TAOIUIIE, MOJTYYEHbI PaCUETHBIM
MyTEM, OTTAJIIKUBASICh OT CIEIYIOIIUX YYETHBIX JAHHBIX — KaJOPUHUHOCTH CYTOYHOTO
pauuroHa — 2350 KkaJ1, IpOLIEHTHOE pacipeAesieHue KaJOPUMHOCTH MO MPUEMAaM MUIIH
Ha 3aBTpak 20-25%, BTopoii 3aBTpak — 5%, 0b6ex — 30-35 %, momguuk 10-15%, yxun
20-25%, BTropoi yxun — 5%.

Taéauna 2. PekoMenayeMasi nuieBasi HEHHOCTb CYTOYHOI0 MEHIO JIJIA IeTell 0T
7-mu 10 11-TH Jer
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MToro (cymma benkoe,
MK eMBl NALLKY JHepreTWyeckan UeHHOCT b (Kan) HWPOB W YTNEeBO0E)
(metw or T-mu Benku HWpHI YN EBOAk B KKan
ao 11 net) CpegH CpegH cpegH CpegH
MWH | AR |Makc| MMH | AA | Makc| MWH | AA | makc | MuH AR Makc
3aBTpak 648|729 | 810|145 9] 164 1[1823[2593[ 2917|3241 4700 | 5288 | 6875
BTopoi 3aeTpak| 162 162 |16,2)| 365 | 365 | 365 | 648 | 645 | B48 | 11756 [ 11756 [ 1175
oben 897.2|105.3) 113 |218,8| 237,0(2553[389,0(421 4| 453 8| 7050 | V638 | 8225
Mon g HUK 324|405 (486|729 91,2 [1094(129 716211945 | 2350 ) 2938 | 3525
WHIH 648|729 |81.0|1459| 164 1(1823[2593[291,7| 3241|4700 | 5288 | 6875
BTOPOIA YWH 16,2( 162 |16,2)| 365 | 365 | 366 | 648 | 645 | B48 | 11756 [ 11756 [ 1175
T Oro 292 | 324 | 357 | 656 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MIPOIOJIXKCHUE TAOIHUIIBI 2.
Mpuemsl nUWW | 3HEepret MYeckan LeHHOCTE (B % oT ofwei KanopuitHOCTK 38 NPUEM ML)
(oeTmor T-mu benkw HNPI VM eso gkl WTOro
fo 11 net) cpeq cpeq CpeaH cpenH
MUH | HAA | Makc | MWH | HAR |makc| MmuH | AR | makc| muH | AR | makc
3aBTpakK 123138153 |276(310[345]1490) 552 | 61,3[889(1000]1111
BTopoi 3aeTpak| 138|138 [ 138 310310310 552 | 552 | 52 (1000(100,0)100,0
obeg 1271138 1491286310334 509 552594923 100011077
MongHWE 110138 | 166248310372 441 | 552|662 800 (1000)1200
WHIMH 1231138 (153|276 (3103451490 552|613 [ 889 (1000]1111
BTOPOA YHWH 138|138 (138 (310[31,0|310|552)| 552 A52(1000(100,0(100,0
MTOro 12 | 14 16 | 28 | 31 | 34 50 b5 61 80 | 100 | 110
MIPOJOJDKEHUE TaOIHIBI 2.
CoOTHOWEeHKWE
Mprensl MU mMacca Benkoe, #1poB n
(meTw or T-mMu Benku HUpEI YreBoakH WM EeB0J0B N0 MAacce
ao 11 net) Cpeq cpeg cpen
MWH | HAR | M3KC | MWH | HAA | MAKC | MWH | HAR | Makc| 6 M v
33aBTpak 16,2182 | 203|162 182|203 (648 ([729] 81,0 1 1 4
gropoi 3aeTpak| 41 | 41 1 41 [ 41 [ 41 [ 41 [162]162] 16,2 1 1 4
oben 2431263284 | 2431263284 97.2[1063(1134] 1 1 4
MongHAK 81 101122 81 [ 101122324 [405] 486 1 1 4
WHIMH 16,2182 | 203|162 (182|203 (648 ([72,9] 81,0 1 1 4
ETOPON VHWH 41 [ 41 41 41 [ 41|41 | 162|162 16,2 1 1 4
MTOro 73 81 89 | 73 | &1 B9 | 292 | 324 | 357 1 1 4

Ta6auna 3. Pekomenayemasi nuieBasi HEHHOCTh CYTOYHOI0 MEHIO /ISl ieTel oT
11-Tm Jet u crapuie

Wroro (cymma Benkog,

Mpnems Ny - JHepreTM4eckan LeHHOCT b (KKan) HNpOoB : EE;FEIEID,D,DEI}
(neTh cTapue EMKKW HUpEI YN eBoakl

11 net)
CpenH CPenH CpeaH CpegH

MWH| AA |makc| MuH | AR | makc| MWH | AR | Makc | MUH AR MaKc

3aBTpaK 748|842 |93 6|168,4(1894|2105|2994|336,8| 3742 | 56426 | 6104 | 678.3

BTOpOA 3aeTpak| 18,7 187 | 18,7 421|421 421|748 | 748 | 748 | 13567 [ 1357 [ 1357

obeg 112 | 122 [ 131|252 6| 2736 (294 7(449 0| 4866( 5239 [ 813,9| 8817 | 94956

MO gHWE 374|468 | 561 84,2 (1062|126 3|149 7| 1871|2245 2713 | 3391 [ 407.0

WHIMH 748|842 |93 616841894 |2105]|2994|336,8| 3742 | 5426 | 6104 | 678.3

BTOPOI WHWH 18,7 187|187 421421421748 | 748 | 748 | 1367 [ 1357 [ 1357

UTOro 337 |374.2| 412 |757.8[ 8420 (9262 1347 | 1497 | 1647 | 2441,7|2713,0)25984 3

MIPOIOIKCHUE TaOIUIIB 3.



70

Mpnems N JHEpPreT MYeCckan WeHHOCTE (B % oT oblWed KanopuiAHOCTK 38 NpUeM N}
benku HWpbI M EBD Okl MTOro

(AeTw cTapwe

11 net)

cpen cpen, CpenH CpenH
MWH | HAA | MAKC | MWH | HAR |makc| MMH | AR | Makc| MUH | AR | Makc
33aBTpak 1231381563 |276(31,0[345]490) 552 | 61,3[ 889 [1000]1111
BTopoi 3aeTpak| 138|138 [ 138 [ 310(31,0(31,0| 552 | A52 | 652 (100,0[(1000](100,0
oben 1271138149 286(31,0|334]|509| 552|594 92310001077
MongHUK 11,0138 | 166 |248(31.,0|372]|441 | 552 | 66,2[ 80,0 (10001200
WHIMH 12311381563 |276(31,0[345]490) 552 | 61,3[889(1000]1111
BTOPON VHWH 138|138 (138 [310(31,0[310]552) 552 552(1000[100,0](100,0
MTOro 1241138152 | 279[31,0|341)497 | 552 | 60,7 | 90,0 (10001100
MIPOIOJIKCHUE TaOJIUIIBI 3.
CooTHOWEeHKe

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

11 net) cpen cpeq cpes

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

3aBTpaK 18,7210 234|187 | 210|234 ([748[842) 9356 1 1 4
BTopoi aaeTpak| 4.7 | 47 | 47 | 47 | 47 | 47 [18 7187187 1 1 4
oben 281304327281 (304|327 1123121613100 1 1 4
MongHNK 94 |11 7)140| 94 |11 7]140] 374 |468] 561 1 1 4
WHIMH 187210234187 | 210|234 (748 [842) 936 1 1 4
BTOPOA VHWH 47 47 47 | A7 [ 47 | 47 | 187|187 18,7 1 1 4
MTOro 64,2 936 (102.9) 842 | 936 |102.8[336.,8/374.2[411 6] 1 1 4

I[J'I}I oOecrieueHus BHCpFCTHqCCKOﬁ OEHHOCTHU NUIEBOIro panoruoHa

PEKOMEHIyeTCsS ISl TIPUTOTOBIICHUS OJFO]] HMCIONB30BaTh HAOOPHI IMPOIYKTOB B
COOTBETCTBHH C TaOIUIICH 4.

OCHOBHBIM HCTOYHUKOM JHEPTUU Y YEJIOBEKa SIBJISIOTCS YTJIEBOJBI, KOTOPBIC
MOCTYIMAIOT B OpPraHu3M IIpH YIOTpeOJeHUuH Xieba, OBoIIeH, (PpyKTOB, MOJIOKA,
KpaxMaja, CHpOIIOB. B mwHIeBapuTEeIbHOM TpPAKTE 3TH MPOIYKTHI TOJ BIHSHHEM
aMmIIa3 pacuIeTUIIOTCS 10 MOHOCaXapua0B (TITF0K03a, PpyKTO3a, TajJakTo3a, JIAKTo3a).
MoHocaxapu bl TOCTYNAIOT B KPOBOTOK, IOCTUTAIOT MTEYCHH. B meueHn OOJIBITMHCTBO
MOHOCaXapHIbl IPEBPAIIAIOTCS B TIIIOKO3Y.

Taoaununa 4. CpegHecyTouHble HA0OPHI MUIIEBOH MPOAYKTOB IJISI

NPUIroTOBJIeHHs 01101 B HeTTO (Ha 1 pedenka B cyTkn)™®

Wroro 3a cyrku

HaunmeHoBaHMe NHUILEBON MPOAYKIIMU WIIHA TPYIIBI TUILEBON 7.11 12 net

POIYKIIHH et 1

Ne crapue
1 | Xneb prxanoii 80 120
2 | Xneb miueHnyHbIN 150 200
3 | Myka nuieHn4Has 15 20
4 | Kpymsl, 6060BbIE 45 50
5 | MakapoHHbIe U3enus 15 20

13

OopraHu3anyu NUTaHUusA o6yqafoumxc;1 B 06H_ICO6pa30BaTC.HBHBIX HIKOJIax»

- npuwioxeHue 1 k Meronudyeckum pekoMeHgauusm MP 2.4.0179-20 «Pexkomenmauuu 1o
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Htoro 3a cytkun
HaumeHnoBanue nuiieBoi NpoOayKLIMU WU TPYIIIBI MHILIEBOM 711 12 ner
PO TyKITHH eT 1
No crapuie
6 | Kaprodens 187 187
OBo1u (cBexHe, MOPOKEHbIE, KOHCEPBUPOBAHHbIE), BKIIIOUAs
7 | coJICHBIC W KBAIICHBIE™, B T.4. TOMAT-MIOpPE, 3€JICHb, T 280 320
8 | ®pyKTHI CBEXHE 185 185
9 | CyxodpyKThI 15 20
CoKH IJI0JIOOBOIIHBIC, HATUTKYA BUTAMUHU3UPOBAHHBIC, 200 200
10 | B T.4. HIHCTAHTHBIC
11 | Msico 1-ii kaTeropuu 70 78
12 | CyOnpoyKThI (TIe4eHb, SI3bIK, CEpALIe) 15 20
13 | [Ituna (upiuisita-Oposepsl NOTpoIIeHbe — 1 Kar) 35 53
14 | Pei6a (dpuie) 58 77
15 | Mouoko (2,5% - 3,0% m.11.k.) 300 300
16 | KucnomostouHast muieBas mpoTyKIus 150 180
17 | Teopor (5% - 9% m.1.x.) 50 60
18 | Crip 10 12
19 | Cmerana (15% - 20% m.j1.k.) 10 10
20 | Macnio cnmuBoYHOE 30 35
21 | Macno pacTuTeiabHOe 15 18
22 | Slino, mrT. 1 1
23 | Caxap** 30 35
24 | Konautepckue H3IeIust 10 15
25 | Yaii 0,4 0,4
26 | Kakao-moporiox 1,2 1,2
27 | Kodetlinbrit HamuToK 2 2
28 | Iposxoku xsebonekapHbie 1 2
29 | Kpaxman 3 4
30 | Conp numeBast MoBapeHHast HOTMPOBAHHAS 3 5
31 | Coenuu 2 3

[Ipumeuanue: B mepuo NpoBeIeHUsI CHOPTUBHBIX COPEBHOBAHUM, COOPOB (Urp), CIETOB U T.II.
HOPMBI MUTAHUA JOJDKHBI ObITh YBEIUYEHBI HEe MeHee yeM Ha 10 %.

* - coJieHbI€ U KBallleHHbIE 0BOIIU — He Oosiee 10 % ot obuiero KoJMyecTBa OBOIIECH.

** - B TOM 4HCIEe JUI IPUTOTOBJICHUS OO U HAMIUTKOB, B CIIy4yae MCIOJIb30BAHUS MHILIEBOI
MPOJYKIIMUA MPOMBIIIIEHHOTO MPOW3BOJCTBA, COJEpKAIIMX caxap, BblJada caxapa J0JDKHA ObITh
YMEHbIIIEHA B 3aBUCUMOCTH OT €T0 COJICP>KaHUS UCIOJIb3YeMOUM TOTOBOM MPOTyKIIHH.

N36pITOK 0Opa3oBaBIIeiics B Mpolrecce MeTaboau3Ma yYrieBOJIOB TIIFOKO3BI
nepexoauT B (HochopuINpOBaHHYIO OOpaTUMYIO pe3epBHYIO (GOpMY TIIMKOTEH,
KOTOPBIN XpaHWUTCS B TICYCHH U KJIETKaX pa3MuHbIX TKaHed. KomnyecTBo rimkoreHa
y B3pocinoro uenoBeka wuHorga pocrturaet 200 r. Ilpm CHMKEHHM YpOBHSA
CBIBOPOTOYHOM TIFOKO3BI, TITUKOTCH PACIICIUISETCS, YTO MPUBOIUT K YBEIHMUYCHUIO
COJIEpKaHMs TJIIOKO3bl B KPOBOTOKE. B cpeaHeM B3pOCIbIil 4YEIOBEK €KEIHEBHO
ynotpeobasier 10 400 r yrieBoaoB, u3 KoTopsix 70-80% mpuxoauTCs Ha KpaxMmalsbl, a
ocTalmbHAasl YacTh MPEACTABICHA PA3IMYHBIMA MOHO-, JHW- W TOoJducaxapuiamu. B
ciydae ymoTpeOjeHuss OONBIIUX KOJWYECTB VYIIAEBOJAOB WA TPU PA3TUIHBIX
3a00JeBaHUAX (HampuMep, caxapHoMm auabdete) M30bITOK YIJIEBOJIOB COXpaHSETCS B
opraHu3Me B BUjE Xupa. PekoMeHmyeTcs, 4ToObI Co/lep)KaHre MOHO- M IUCAXapHJI0B
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B CyTOYHOM IIHIIEBOM palMOHE B3pOCIOro 4yenoeka He npesbimano 50-100 r,
MOCKOJIbKY HM30BITOYHOE MOCTYIUICHUE MPOCTHIX YTJIEBOJIOB YBEJIMUYUBAET YacCTOTY
pa3BUTHS aTEPOCKIEPO3a, HAPYLIAET HE TOJBKO YIJIEBOAHBIM, HO W JIMIIAJHBIA
OOMEHBI, TOBBIIIAET CBEPTHIBAEMOCTh KpPOBHU, TO €CTh MO cBoeMy 3ddekry
HarOMHUHAET U30BITOYHOE MOCTYIUICHUE B OPraHU3M HACBIIICHHBIX KUPHBIX KUCIOT.
BaxxHo, 4yToOBI B KOJMYECTBEHHOM OTHOIIEHUU YIJIEBOABI OBUIM JOCTATOYHO
PaBHOMEPHO PAaCIpENeNICHbl MO OTAEJIbHBIM MpUEMaM MNUIIU. YTJIEBOIbI, TOMUMO
TOTO, YTO OHHU SIBISIOTCS HauOojee JErkKo JAOCTYMHBIM HCTOYHHUKOM DHEPTHH,
BBICTYIAIOT TAK)KE B KAUECTBE MCTOYHHUKA IJIACTHYECKOr0 Marepuaia. B wactHocTH,
POMEXKYTOUYHBIE MPOAYKTHI YIIEBOJHOIO OOMEHa BXOJAT B COCTaB HYKJIEHHOBBIX
KHUCIIOT (TIEHTO3bI), TPEOYIOTCS JJIsl CHHTE3a HEKOTOPBIX aMUHOKHCIIOT, PEBPAIAOTCS
B JKUPBI, BXOJAT B COCTAB KJIETOYHBIX CTEHOK, aHTUTEN U T.1.

B pamumoH 310poBOro  B3pOCIOrO 4YEIOBEKAa JOJHKHBI BXOAUTH TaKkKe
pacTUTEeNbHbIE MUIIEBbIC BOJIOKHA (IEKTHHOBBIC BEIIECTBA — HE MEHEE 5-6 T B CyTKHU
U Kietdatka — He MeHee 9-10 r). OnTumanbHOE COJEpKAHUE MHUILEBBIX BOJOKOH
JOJDKHO cocTaBiaTh 25-50 T (13 pacyeta 11,5 r va 1000 kkxan). [lekTHHOBBIE BEIIeCTRA,
KJIeTYaTKa COJIEPKATCS B CHIPBIX (PPYKTax, OBOIIAX, SAT0/1aX U 60OOBBIX.

OCHOBHBIM HCTOYHUKOM aMHUHOKHUCJIOT SBJISIIOTCS O€IKA. AMHUHOKHUCIOTHI
Y4acTBYIOT B MOCTPOCHHUH THICAY PA3JIMUHBIX OEJTKOB, HEOOXOJMMBIX IJII POCTa H
BOCCTAHOBJICHMSI BCEX KJIETOK M TKAHEH YEJOBEKa, a TaK)KEe BXOJAST B COCTaB COJIEH,
YY4aCTBYIOIIMX B  MOJAEpKaHUM  OCMOTUYECKOTO  paBHOBECHs, OOpa3yioT
MHOTOYMCIIEHHbIE TJIMKO-, HYKJE€O- M JIMIONPOTEUbl, (EepMEHTHI, TOPMOHBI,
reMOrJ00WH, aHTUTENA U IPYTUE 3alIUTHBIE CTPYKTYPbl IMMYHHON CUCTEMBI, BXOAST
B COCTaB HOTITEH, BOJIOC. Y 3J0pOBOTO YEJIOBEKAa B TEUYEHUE CYTOK KOJUYECTBO
pacnagaronierocss ~ Oeiaka  JOJDKHO  COOTBETCTBOBATH  KOJIMYECTBY  BHOBbD
CUHTE3UpOoBaHHOTO. JIisi OIeHKH OMOJOTUYECKOM IIEHHOCTH Oelika HCIONb3YIOT
MOHSTHE Aa30TUCTBIA OOMEH, TO €CTh COCTOSHHE, TMPU KOTOPOM KOJIUYECTBO
NOCTYIMAIOWEr0 B OpPraHW3M a30Ta TOYHO COOTBETCTBYET €ro KOJIMYECTBY,
BBIBOAMMOMY W3 opraHu3ma. Eciy KOJIMYECTBO a30Ta, MOCTYMAIOMIETO C MHILEH,
NPEBBIIIAET BBIACIAEMOE, TO TOBOPSAT O TMOJOXKUTEIHLHOM a30THUCTOM OajaHce.
[locnennuii HabmomaeTcsi, HaIPUMEP, MPU YBEJIWYECHUH MBIIIEYHON MAcChl WU B
nepuoj 6epemeHHocTd. [Ipu 6eIKOBOM MIIH MTOJTHOM TOJIOIaHUH, TIPU UCTIOJIh30BaHUN
TOJIBKO PACTUTEIBHOW THINM MOXET HaOII0AaThCs OTPUIIATEIBHBIM a30THCTHIN
OaylaHc, KOTJla KOJMYECTBO BBIBOJUMOTO M3 OpraHM3Ma a30Ta IMPEBBIMIAET €ro
noctyrieHue. KoneuHsiM 3Tanom (epMeHTaTUBHOTO PACIHICTUICHHS OCITKOB SIBIISIETCS
oOpa3oBaHKE PAaCTBOPUMBIX B BOJIC AMHUHOKHCIIOT.

Hust addhexTuBHOM pabOThl OpraHW3Ma HE3aMEHUMBIE aMUHOKHUCIIOTHI (BaJuH,
JICUIMH, W30JICUIIMH, METUOHWH, TPEOHWH, METHOHWH, TpumnrtodaH, ¢(eHUJIaIaHNH,
JU3UH, THUCTUAWH, AapTUTMHUH) JOJDKHBI TPUCYTCTBOBaTh B  ONpPEACICHHOM
nponopuuu. CYUTAIOT, YTO JJIsl B3POCJIOr0 YEJI0BEKA ONTUMANIBHBIM COJIEpKaHUEM B |
I. UILIEBOT0 OeJiKa SIBJISIETCS CIAEAYIONIEe KOJIMUYECTBO HE3AMEHUMBbIX aMUHOKHUCIIOT (B
Mr): m3oneiiuaa — 40, neinuaa — 70, nu3uHa — 55, METHOHMHA ¢ IUCTHHOM — 35,
¢denunanannaa B cymme ¢ tuposunom — 60, tpuntodana — 10, tpeonnna — 40,
BasiHa — 50. Jlaxxe BpeMEHHOE OTCYTCTBUE WJIM YMEHBIICHUE KOJIUYECTBA OJHOM U3
HE3aMEHHUMbBIX aMUHOKHUCIIOT OTPULIATEILHO CKAa3bIBACTCA HAa OEIKOBOM METa00IM3Me
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yesoBeka. Yem OoJbllie Macca 4eJloBeKa U MEHbIIIE €ro BO3pacT, TeM OoJibllie Oeka
eMy HE00XO0IUMO.

Bbenku moctynaroT B OpraHu3M ueoBeKa MPEeUMYIIECTBEHHO MPU yIOTpeOIeHUH
Msica KUBOTHBIX, NTUIBI U PHIObI, MOJIOYHBIX MPOAYKTOB, SIUll, COU, OOOOB, Topoxa,
XJICOHBIX 371aKOB, OpexoB. YUenoBek Ao/KeH moTpebats 1-1,5 rpamma Oenka B 1€Hb
Ha | xr Maccel Tena. bosblie Bcero 6emnka coiep:Kutes B chipax (0kojio 25%), B Topoxe
u ¢paconu (22-23%), B msce, nruiie, pride (10 20%), B paznuuHbix kpynax (10 14%),
xJie0e 1 MakapoHHBIX u3Aenusax (5-12%). B oBomax cogepsxurcs He 6omee 2% OeskoB.
Haumensinee coneprkanue 0eika MpucyTCTByeT BO (pyKTax u sirojiax. PacTurenbHbie
OCKM B CBOEM COCTaBE HE COJAEpKaT TOJHOTO KOMIUIEKCA HE3aMEHUMBIX
aMUHOKHCJIOT, JIMOO COJepKaT WX B HE3HAUMTEIbHOM KoJnuecTBe. Tak, B Oenkax
NIIEHUIIBI, PXU WM KyKypy3bl KOJHUYECTBO JIM3MHA B JIBa pa3a MEHBIIE
ONTUMAJIBHOTO, HO JIOCTATOYHOE KOJWUYECTBO TpunTodaHa, oTMedaeTcs AeHUIUT
TPEOHWHA, U30OJeHUIMHa W BajduHa. benku OG0OOBBIX JUMHUTHUPOBAHBI  TIO
cepocojiepKaIluM HE3aMEHHMBIM aMUHOKHUCIIOTaM (METHUOHMH W IIUCTEHH) H
tpuntodany. PazneaprHoe UCIONb30BaHUE TOBKO 0000B MIIM KYKYPY3bl HEM30EKHO
npuBeaeT K AeUIMTY  COOTBETCTBYIOIIMX  aMHUHOKHUCIOT.  HampoTus,
KOMOWHHMPOBAHHOE HUCITOJIb30BaHUE CMeCH 0000B M KYKYpY3bl WJIM pUca C COECBBIMU
0600amu oOpasyeT OCJIIKOBYIO CMECh SKBHBAJICHTHYIO IO MHUTATEIbHOW IEHHOCTU
OenkaM Mojioka. ONTUMAaIbHOE COOTHOIIIEHHE )KUBOTHBIX M PACTUTEIIBHBIX OCJIKOB B
NUIIEBOM pallMOHE B CpPEIHEM JOJDKHO COCTaBsAThH 55:45. YacTh aMUHOKHUCIOT
CIIY’>KUT UCTOUYHHUKOM DHEPrUU JUIsl opraHu3zMa uesoBeka. [Ipym 3ToM aMUHOKHUCIOTHI
BHayaJle JIE3aMUHUPYIOTCS, YTO COINPOBOXKIAETCS BBIICJICHUEM aMMHaka |
oOpa3zoBaHHeM KeTOKUCIOT. [locieqnue BCTymamT B SHEPreTUYECKU METaboIN3M U
M0CJIe COOTBETCTBYIOUIUX MPEBPAILIEHUN pacnafaroTcs 10 BOJbI U YTIEKUCIOTO rasa.
OO6e3BpekMBaHUEe OOPA30BABIIECTOCS B MPOIECCE DHEPTETHUYECKOTO METadoJIM3Ma
OeJIKOB aMMHaKa OCYIIECTBIISIETCS B IEYSHU IIyTEM MPEBPAICHHS] B MOUEBHHY.

B mumieBsix mpoaykTax, 0COOEHHO >KMBOTHOTO MPOUCXOXKIEHUS, COIEpPKATCS
TaK)Ke HYKJIIGMHOBBIE KUCIOTHI. BoJbIlie BCero ux B MACHBIX U PHIOHBIX CYONPOAYKTaX.

BaxxHedmuM KOMIOHEHTOM THINM SIBISIOTCS TakKe JKUPBI  (JIMIIHIIBI),
MPEICTABIAIONINE COOO0M CIOXKHBIE (UPHI TTUIEPUHA U BBICHIMNX HACHIIICHHBIX U
HEHACHIIIIEHHBIX JKUPHBIX KUCIOT. HackimeHHbIe )KUPHBIE KUCIOTHI (MMaJbMUTUHOBAS,
CTEapUHOBasi M Jp.) HUCIOJB3YIOTCS OPraHUu3MOM B II€JIOM KaK 3HEPreTHYeCKUui
Marepuas. 3a CYeT UX OKUCIEHUSI 00eCIeUYnBACTCs OKOJIO MOJOBUHBI TOTPEOHOCTH B
SHEPIUM B3POCIOro yenoBeka. IIpu 3TOM TIJIaBHYIO SHEPreTHYECKYIO POJb UIPAIOT
TPUTIUIEPHUIBI (HEUTpabHBIE )KUPHI). JKUPBI CITy’KaT pe3epBOM IMUTAHUS; Y B3POCIOTO
yesioBeKa OHM cocTaBisitoT 10 10-20% maccsl Tena, NperuMyIeCTBEHHO MPUCYTCTBYSI
B MOJKOKHOM KUPOBOW KJIETYATKE.

XKupel BBIOTHAIOT TaKkKe IUIACTHYECKYI0 H  PETYISITOPHYIO  GYHKIIUH
(ITUHHOIIETIOUEYHBIC KUPHBIE KHCIOTHI, (HochHOoTMmuabl, XOJECTepUH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3alIUTHBIX O000JIOYEK HEPBOB, COCYIOB, PA3IUYHBIX
OpraHOB, BBIMONHSIIOT TEPMO3ANIUTHYI (YHKIHIO, CIyXaT TEPEHOCYHUKOM
xupopactBopumbix (A, E, K) BuTaMHHOB, SBISIOTCA NPEAIIECTBEHHUKAMHU
CTEPOUTHBIX TOPMOHOB, JKETTYHBIX KUCJIOT U TTpocTartaHaAnHOB. OCOOCHHO BaKHBI IS
CO3MaHUsl  IIEJIOCTHOCTH  OWIMNHIHBIX  CTPYKTYp  KIETOYHBIX  MeMOpaH
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JUTMHHOIIENIOYE€YHbIE HEHACKIIICHHBIC JKUPHBIC KUCTOTHL. VX enaT B 3aBUCUMOCTH OT
JIOKaJIM3aluy TIEPBOM JBOWHOW CBS3M Ha TpU Tpymibl (omera-3, omera-6, omera-9).
Omera-3 u -6 KHUCIIOTHI SIBISIOTCS MOJMHEHACHIIIEHHBIMHU, B TO BpeMsl Kak omera-9
MOHOHEHACHIIIIeHHbIE. UenoBeK MOXKET CUHTE3UPOBATh BCE HEOOXOIUMBIE JJISI HETO
JUMHIBI, KpoMe omera-3 (o-JMHOJICHOBas KHCJIOTa, 3MKO3aleHTACHOBAs KHUCIIOTA,
JIOKO3areKcaeHoBasi KUCIOTa) W OMera-6 (JIMHOJeBas KHUCIOTa, 7Y-JIMHOJIEHOBAS
KHCJIOTA, JUTOMO-Y-JIMHOJIEHOBAas KHCIIOTa, apaxuJIOHOBas KHUCIOTa, OJEHUHOBAs
KHCJIOTA, KaJI0JIEMHOBAsI KUCIIOTA) AMUHHOIETIOYEYHBIX KUPHBIX KUCIIOT.

Kak mpoctbie, Tak ¥ CIOXHBIE JUMUIALI MOTYT CUHTE3UPOBATHCS B OpraHU3ME.
Hcknrouenrne COCTaBIAIOT TaKUEe HEHACHIIIEHHBIE KUPHBIE KHUCIOTHI, Kak
AHKO3aNeHTaeHOBas, JOKO3areKcaeHoOBasl, TIMHOJIEBas, IMHOJICHOBASI U apaXuJI0HOBas,
KOTOpbIE€ JIOJKHBI MOCTYNaTh B OpPraHU3M YeJOBEKa C NUIIEH B TOTOBOM BHJE.
JluHoneBass KHUCJIOTa B TMPUCYTCTBUM THAMUHA W MHUPHJIOKCHMHA CIIOCOOHA
npeBpamaThCsd B apaxuJIOHOBYIO KHUCJIOTY. YKa3aHHbIE HE3aMEHUMBbIE >KUPHbBIC
KUCIIOTBI ~ BXONAT B cocTaB (oconunupoB WM CIOyxkaT B  KadecTBE
NPEAIICCTBEHHUKOB  (HampuMep, apaxuJ0HOBas KHUCIOTAa) MPOCTArjiaHIMHOB,
JEHKOTPUEHOB, TPOMOOKCAaHOB M MPOCTAUMKJIMHOB. [Ipu OTCYyTCTBUH WM
HEJIOCTATOYHOM MOCTYIUICHUH B OPTaHU3M HE3aMEHUMBIX JKUPHBIX KHCJIOT y YEJIOBEKa
OoTMEYaeTcsi 3aJepkKa pocTa, HapylmieHue GYHKIUM T0YEeK, OTMEYarTCs
NaTOJIOTUYECKHE M3MEHEHUS B KOXKE, MOXKET pa3BuTbea Oecrutoaue. OCHOBHBIMU
NUIIEBBIMA MCTOYHUKAMU JKUPOB JJISI YEIOBEKA SIBIIIOTCA: MOJIOKO, MSCO, SIMYHBIN
KEJITOK, CBUHOE Cajo, KOIMYEHOCTH, MsCO, phi0a, OpexXH, pacTUTEIbHBbIE Maca.
buonoruyeckas  I1EHHOCTb  JKUPOB  ONpEHENsieTcs  OOBIYHO  KOJIMYECTBOM
OPUCYTCTBYIOIIUX B HHUX HE3aMEHUMBIX >XUPHBIX KHUCJIOT M HX YCBOSEMOCTBIO.
OnTuMalbHBIM CUYUTAETCS CIAEAYIOLIEE COOTHOLICHHE >KUPHBIX KHCIOT B MUIIEBOM
palMOHE: HACHIIICHHBIE JXUPHBIE KUCIOTHI - 30%, MOHOHEHACHIIICHHBIC THUIIA
0JeMHOBOHN KHCIIOTHI - 60%, moimHeHackwIneHasle - 10%. D10 gocTUraercs B TOM
CJIy4ae, €CJIM COOTHOIIEHUE PACTUTENBHBIX U KUBOTHBIX KUPOB B PALIMOHE MUTAHUS
cocTaBisier 3:7.

JIJisi HOpManbHOTO POCTa U Pa3BUTHUSL PEOCHKY HEOOXOIUMBI TAaK)KE€ BUTAMUHBI.
BuTamMuHsbI - 3TO OpraHu4ecKrue COeIUHEHUS, COAEPIKAIINECS B MPOAYKTaX MUTAHUS B
OYeHb OTPAaHUYEHHBIX KOJWYECTBAX, HO UTPAIOIINE BAXHYIO POJIb B METa0OIHM3ME
OCNIKOB, JKUPOB M YIJIEBOJOB, B OCYIIECTBICHUH MHOTOYHCICHHBIX (QYHKITUH
opraHusMa, Jijist 00pa3oBaHusl 1 OOHOBJICHHS KJIETOK M TKaHe# yenoBeka. B HacTosmee
BpeMsl U3BeCTHBI 13 BUTaMuHOB: )xupopactBopuMsble - A, D, E, K u BogopacTBopumbie
— B1 (tnamun), By (pubodnasun), Bs (mupunokcun), B2 (nmanokobanamun), PP
(HManyH, BKIIFOYAIONINN HUKOTUHOBYIO KHCIIOTY M HUKOoTHHaMu), C (ackopOuHOBas
KHcIoTa), honuenast kucaorta (poyalnH), MAHTOTEHOBAsI KUCIOTa, OMOTHH (BUTAMUH
H). Kaxnapiii BuTaMuH 00Ja7aeT OMpeAeTeHHON (YHKIMEH WM KOMIUIEKCOM HX.
JnuTenbHbIi HEJIOCTaTOK BUTAMHUHOB CONPOBOKIAETCS CHUYKEHHEM
TPYAOCIOCOOHOCTH, YXYAIICHUEM 3I0POBbS U B TSKEIIBIX CIIy4asiX MOKET MPUBOJIUTh
K cMmeptu. YenoBeueckuid OpraHu3M MOXET B OrPAaHUYCHHBIX KOJHWYECTBAX
CUHTE3UpPOBaTh  BUTAaMUHBL.  Tak, aMHHOKUCIOTa  TpunTopaH  crocoOHa
peoOpa3oBbIBATHCSI B HUKOTHUHOBYIO KHUCJIOTY, YJIbTpadUOJIETOBOE OOIydeHHE
crocoOcTByeT 00pa3oBaHUIO B KOXKe€ BUTaMUHA D, moTpeOHOCTh B MHUPHUAOKCUHE
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BO3pacTaeT C YyBEIWYEHUEM cojepkaHus Oenka B mnwuine. Kuineunele Oaktepuu
YeJIOBeKa B TEX WJIM MHBIX KOJMUYECTBaX MOTYT IMPOU3BOJUTHh BUTaMUHBI: K, OMOTHH,
dbonreByl0 KHUCIOTY, LHMAHOKOOAlaMUH, MUPUIOKCHUH, TMAHTOTEHOBYIO KHCIOTY,
pubodIaBuH.

PacueThl moKa3bIBalOT, YTO )K€ CaMblil cOaTaHCUPOBAHHBIN U pa3HOOOpa3HbBIN
pallvoH, COOTBETCTBYIONIUN CPEIHUM dHEpro3arparam, AeHUIUTEH 1O OOJIBIIUHCTBY
sutamuHoB Ha 20-30%!%. B npupone He cylecTByeT NPOAYKTa, CIIOCOOHOTO
OJTHOBPEMEHHO COJIepkaTh BCE BUTAMHHBI B HEOOXOAMMBIX KojnuecTBax. Jms
obOecrieueHus1 opraHM3Ma BUTAMHHAMU CJIEAYET BKIIIOYATh B PAIlOH BCE OCHOBHBIC
TPYIIIBI MUAIIEBBIX MPOAYKTOB (OBOIIH, (DPYKTHI U COKU U3 HUX, 36PHOBBIE MPOAYKTHI,
MSICO, PbIOY U TITHILY, MOJIOYHBIE MPOAYKTHI, dKUPOCOAEPHKAIIUE MPOAYKTHI TUTAHUS ).
CornacHo COBpEeMEHHBIM JAaHHBIM HauOoJiee aKTyaJbHOM MPOOJEMOMl BO MHOTHX
CTpaHax sBIse€TCA JACPUIMUT THAMUHA, HUALMHA, puObodaBuHa, QoaueBOH WU
acCKOpOMHOBOM KHUCIIOT.

3HaUMUTENIbHOE OOJIBITMHCTBO OMOJIOTUYECKH AKTHBHBIX COCJAMHEHUMN, KpaiiHe
BaKHBIX JIJIS JKU3HU YEJIOBEKA, HE CHHTE3UPYETCS B OPraHU3ME YEJIOBEKa, B CBSI3U C
YeM OHU CTaJIM OTHOCHUTHCS K HE3aMEHUMBIM (pakTopam MUTaHHS. DTO UCIIOIb3yEeMbIe
B KA4eCTBE OCHOBHBIX Tpymnn (QyHKIMOHAIBHBIX MPOJYKTOB BUTAMHHBI,
antuokcunanTel, [THXKK, MmunepansHbie BeliecTBa, MUIIEBLIE BOJIOKHA, HE3AMEHUMBIC
AMUHOKHCJIOTHI U OJINTOCAXaPHIbI.

Burtamuubsl — ocoObie OeNKOBBIE BellecTBa, 00ECIEUMBAIOIINE B OpraHU3Me
OMOXMMHUYECKHME TMPEeBpAIllCHUs, peakluu, OOMEH BellecTB, 0e3 Yero Ku3Hb
HEBO3MOKHA.

Buramunbl, cBsi3aHHBIE C pa3NUYHBIMU (hepMEHTaMHU, MPUHHUMAIOT Yy4acTHE B
obecnieuenuu opranuzma sueprueii (Bi, Bz, PP), 6uocunTese u npeBpaiieHun 6eIKoB
1 aMUHOKHUCTOT (Bg, B12), reHeTHUecKOro MaTepurana KJI€TOK - HYKJIEMHOBBIX KUCJIOT
(bonmeBass KuCIIOTa), )KUPOB M CTEPOUIHBIX TOPMOHOB (IIAHTOTEHOBAs KHUCJIOTA U
OowotrnH). ButamuH A ywacTByeTr B o0O€CHeYeHHUH 3pEHUS W HEOOXOAUM IS
dbopMHUpOBaHUS CIM3UCTBIX TMOKPOBOB, OJMIHUAEPMUCA, WMMYHHOW cucTeMbl. be3
BuTaMuHa /[ HEBO3MOYXKHO BCAachbIBaHME KaJblMsl U (OPMHUPOBAHUE CKelieTa U 3yOOB.
Butamun K yuactByer B cBepThiBaHUM KpoBH. Camblil momysisipHblii ButamuH C
(ackopOmHOBasi ~ KHCIIOTAa) TMPUHUMAET yd4acTHe B  OOpa3oBaHUU  OEJIKOB
COCIMHUTEIILHON TKAaHU - KOJUIareHa W AJIACTHHA, HEOOXOAUMBIX JJisi (OPMUPOBAHUS
COCYZIOB, Xpslei, ocToBOB KocTeil. Bmecte ¢ ButammHom E u B-kapotwmHOM mpu
y4acTUH MUKpOdJieMeHTa ceneHa BUTamMuH C obecrednBaeT (DYHKIITMOHMPOBAHUE
AHTUOKCHUJIAHTHOM CHCTEMBbl OPraHM3Ma, 3alllUIIAIoNIEeH KIETKH OT MOBPEXKIACHUS
MPOAYKTaMU OKUCIICHHUSI.

UccnenoBanusiMmu yctanoByieHo, 4To oT 70 mo 100% HaceneHUs] UCHBITHIBACT
HenoctaTtok Butamuaa C. Y 40-80% mroneit omymaercs neduuntT BUTaMHHOB By, Bo,
Bs, Bi2, dommeBoii kuciaorel W [-kapotuHa. boiee MOIOBUHBI HACEICHHS
Heaonoiy4daeT Butamunsl A, /1, E, K.

Ot nedunura ButamuuoB A, B, C cTtpamaroT Koxa, Bojaockl, HOrtu. [IpuunnHa —
KOKa BOJIOCHI M HOI'THM HauboJee 4acTo COIMpPHUKACAIOTCS C BHEUIHUMHU (haKTOpaMu

4 COopHuK perentyp 611k ¥ KyTMHAPHBIX U3/IEIMIA TS OPraHM3allMK FOPSYUX 3aBTPAKOB U 00e10B obydaromumes 1-
4-x KmaccoB 0011e00pa3oBaTENbHBIX OpraHu3ammi, 136 c.
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Cpelbl U OKa3bIBAIOTCS HECIMOCOOHBIMU MPOTHUBOCTOSITh TOKCHUUYECKHUM BEIIECTBAM,
HaXOJSIIHUMCS B BO3AYyX€ W BoAE. B pe3ynbrate oTMeuaercs: MOSIBICHUSI CyXOCTH U
HIETYIIEHUsST KOXKH, TPEUIMHKU Ha ry0ax, yrpeBas ChIllb; JJOMKOCTh U BBINIAJICHUE
BOJIOC, MX MCTOHYEHHE W TNOTYCKHEHHWE LBETA; JIOMKOCTh HOITEH, yTpara HX
TJISTHIEBOTO CJIOS.

3aMEeTHO CKa3bIBAETCA HEJJOCTATOK BAUTAMUHOB M HA COCTOSIHUE HEPBHOM CUCTEMBI
- MPOSABISETCS PA3APAKUTEIBHOCTHIO, PACCTPONCTBOM CHA, HEPBHBIMU CPBIBAMH,
COCTOSIHHEM IOJIaBJICHHOCTH.

Or npedunura cTpagaeT | MbIIIEYHAs CHUCTeMa - OBICTPO pPa3BUBAETCA
YTOMJISIEMOCTb, BSUIOCTb U CITA00CTh.

JlebuuuT BHUTaMHMHOB CHOCOOCTBYET TIyOOKOMY HapyUIEHUIO OOMEHHBIX
IpOIECCOB, 3aMETHO  BIUSIONIMX HAa HMMYHHYIO CHUCTEMY, CHHUXAIOIIUX
COMPOTHUBJISIEMOCTh OpPTraHU3Ma K IPOCTYAHBIM U MH(PEKIIMOHHBIM 3a00JICBaHUSIM.

C oBomamu 1 PpykTamMu MOKHO MOAYy4YUTh BUTAaMUH C, (HOTUEBYIO KUCTIOTY U 3-
KapoTuH, octaiabHble 10 13 13 Hanbosiee BaXKHBIX BATAMUHOB HAXOJISITCS B JIOCTATOYHO
KaJIOPUIHBIX MPOAYKTAX - B MsACE, pblOe, sSHIax, Macie, xjeoe.

Crnenytomield COCTaBISIONICH B TMEPEUYHE HE3aMEHUMBIX (DaKTOPOB MUTAHUS
SIBJISIIOTCSI. MUHEpaJIbHBIC BellecTBa. MUHEpadbHbIe BEIECTBA HEOOXOAMMBI JJIs
HOPMaJIBHOTO ()YHKITMOHUPOBAHUS UMMYHHOUN CUCTEMBI OpraHu3Ma.

[Tonmygaembie opraHu3MOM Jjake B HEOOJIBIIIOM KOJIMYECTBE COSAMHEHHUS JKeTe3a,
Maprasiia, cejieHa, KpeMHus, pTopa u Apyrue MUKpPO- U MAKPOJIEMEHTHI TPOHUKAIOT
Yepe3 CTEHKH KPOBEHOCHBIX COCYAOB B BHUJE MOHHBIX COEAMHEHUN U OKa3bIBAIOT
MOIIIHOE AHTHMOKCHUJAHTHOE, AHTHUTOKCHYECKOE BO3JeicTBUE Ha opraHusMm. llox
NEUCTBUEM MHOTMX MHMKPO- U MAaKpPOAJIEMEHTHBIX COEAUHEHUW YCHIMBAETCS
JETOKCUKALMOHHAsT (PYHKIIUS KOXKH, M 3TUM CaMbIM CHUMAETCs Ype3MepHas Harpy3ka
C NIOYEK, NICYEHHU.

MUKpO3JIEMEHTHI SIBJISIOTCS KaTaln3aTOpaMyd MHOTUX OMOXUMHUYECKUX PEAKIIHA,
npoxoaamux B opranuzMe. OHU MOAAECPKHUBAIOT TUIPOIIEKTPOIUTUUECKUN OanaHc
OpraHr3Ma, HOPMAJIU3ysl KUCIOTHO-ILIEIOYHOE PABHOBECHE B KUIAKOCTHBIX Cpeaax
OpraHusMa.

Kanpruii - cocraBisieT 0CHOBY KOCTHOM TKaHU. [ToBBIIaeT 3anuTHbIe (QYHKITUN
OopraHu3Ma, CIOCOOCTBYET BBIBEICHUIO CTPOHIIMS W CBUHIIA M3 KOCTEH, oOjamaer
AHTUCTPECCOBBIM, aHTUAJIJIEPTUUECKUM JIEUCTBUEM.

docdop - OCHOBHAS YaCTh €r0 COCPEOTOUCHA B KOCTAX, 3yOHBIX TKaHIX, B KOXKE,
BakeH Mg noxajaepxkanus pH-6amanca. @ocdopy NpUHAUICKUT Beaymias poiib B
NEATENbHOCTY LIEHTPAJIbHOW HEPBHOW CUCTEMBI.

Maruauii - «<aHTUCTPECCOBBIN MaTepHran, aHTHOKCUAAHTHBIM MUHEPAJ, BXOJUT B
coctaB Oonee yem 200 depmeHTOB, TIpH ero ydactuu ocymectsisieTcs cuare3 JJHK,
PHK, a »st0 mnpodunaktuka HOBOOOpa3oBaHUM; yiydmiaeT OOMEH BEIIECTB B
COCYIMCTOM CTEHKE, HOpMalu3yeT apTepuanbHOoe nasieHue. lIpu pocratounom
KOJIMYECTBE B OpPraHM3ME MarHusi XOpOILO yCBaWBaeTcsa Kaiblud, pocdop, kKaimii,
Butamunsbl rpynmnsl B, C, E. Marauii BRINOJHSIET BaXHYI0 QYHKINIO B TPOPUTAKTHKE
3a00JIEBaHMI TTOYEK U CEPATIA.

Kamuii - «3Hepretnueckuil MUHEpad», CTUMYJIHUPYIOIIHUN Ieperady HEPBHBIX
HUMITYJIbCOB, HEOOXOJUMBIX JJIsi HOPMAJIbHOTO COKpAIlEHUS MBIIIL, B TOM YHCIIE U
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MBIIILBI CEPAlLA, PETYJIUPYET CEpPIACYHBIM PUTM, MOAACPKUBAECT HOPMAJIBbHYIO
(YHKIHMIO TOYEK U TOPMOHAJIBHBIN OaaHC HAATIOYEYHUKOB, OOMEH BEIIECTB B KOXKE.

CoenuHeHus Kalausi OKa3bIBaIOT 11eJIeOHOe (U3HOIOTMYECKOE BO3CHCTBIE HA BCE
OoOMEHHBIE TPOIIECChl B KIETKAaX M TKAHAX, CIMOCOOCTBYIOT YCHUJIEHUIO TKAHEBOI'O
IbIXaHUs B MHUTOXOHJIpUSX KIeTOK. Kanuii gBisieTcsi OCHOBHBIM SHEPTreTHUUYECKUM
MUHEPAJIOM JJIsI HOPMAJIBbHOM pa0OThI MBIIIIII, B TOM YKCJIE€ U MBIIIILI CEP/IIIa.

Harpuit - perynupyer OCMOTHYECKOE JABJICHUE B KIIETKE, MOBBIIMIAET TOHYC
COCYIMCTOM CTEHKHU. BBIMOJTHAET BaXXHYIO POJIb B MPOLECCE IETOKCHUKALUU KOXKH,
OUHUILCHUSI TIOP, YCUJICHUS JIBIXaTeIbHON (QYHKIIMHU KOXKHU.

[{uHK - ABJISIETCS OCHOBHBIM MHHEPAJIOM JJIsl CO3/IaHUsI aMUHOKHUCIIOT, Y4aCTBYET
B TIOCTPOCHHUU BCEX KIETOK OpraHuM3Ma, CIOCOOCTBYET MPOJOHTHPOBAHHOMY
JNEUCTBUIO MHCYJIMHA, YTO CHUXAET IMOBBIIICHHBINA caxap KpoBU. Bmecte ¢ xpomom
noBbIMIACT 3(PEGEKTUBHOCTh HHCYJHWHA, CHOCOOCTBYET OTJIOKECHHIO TJIMKOT€Ha B
MEYEHHU, YTO BAXKHO NPHU CaxapHOM auabere. YCWIMBAET MPOTHBOBOCHAIUTEIIHHBIC
GyHKIIMM KpOBH, OO0JagaeT aHTHALIEPTHYECKUM JehcTBHeM Ha Koxy. llIupoko
MPUMEHSIETCS B IEPMATOJIOTUH U KOCMETHUKE.

Kene3o - aHTHAHEeMHYECKUM MHUHEpasl, BXOJAUT B MOJIEKYJy TIeMOIJIOOWHA,
Y4aCTBYET B OKCUTEHAIIMU KJIETOK, YCBAUBAETCA OPTaHU3MOM TOJIbKO MPU HAJIWYUU
ButamMuHOB C 1 E; moctaTouHO€ KOJIMYECTBO B OPraHU3ME MPUIAET KOXKE PO30BBII
1BeT (Mcue3aeT 0JICTHOCTh KOKHBIX TTOKPOBOB).

Maprasnen, - «aHTUOKCHUJAHTHBIA MHUHEpal», YYacTBYET B CTUMYJISIIIUU
runor3apHO-HAAMOYEYHUKOBOM CHCTEMBI, B CHHTe3¢ (EPMEHTOB, YCHIMBACT
MOTJIONICHUE TJIOKO3bl KiIeTKoW, perymupyeT ¢ynkuun [HHC, penpoayKTUBHBIX
opraHoB. MoHbsl MN JIerko MpOHUKAIOT B KPOBb U€pe3 KOXKY, YCUIUBAS MPOIYKIHIO
€CTECTBEHHBIX TOPMOHOB, YTO CITIOCOOCTBYET OMOJIOKEHHUIO OpraHu3Ma, KOXKHU.

Kpemuuii - BBINOJTHSAET BaXHYI poidb B MNPOMHWIAKTAKE Pa3BUTHSA
CKJICPOTHYECKUX TIPOIIECCOB W 3a00jeBaHUN OMOPHO-JIBUTaTEILHOTO ammapara,
ylIydiiaeT (QyHKIHUIO CTPYKTYPHBIX AJIEMEHTOB KOXH, BOJIOC, HOT'TEH, 3ajep KuBas
MPOIIECCHI YBSIAAHUS KOXKHU.

Menp - MOBBIIIAET YMCTBEHHYIO aKTMBHOCTH, MBIIICUYHBIM TOHYC, PETYIUPYET
IMMTMCHTHBIH OOMEH, TMIOBBIIIAET YCBOSIEMOCTh JKejle3a 3a CYET YIydIIeHUs
KpOBOOOPAIIICHUSI B CIIOSAX KOXKHM, BOCCTAHABIIMBACT HOPMAIbHBIM IIBET KOMXHBIX
MMOKPOBOB.

CelleH - CHIKAET PUCK COCYIUCTHIX OOJIe3HEH, MOBBIIIACT COMPOTUBIIIEMOCTD K
OHKOJIOTHYECKUM 3a00JICBaHUAM, YIIYUIIaeT KPOBOCHA0KEHHUE KOXKH.

WMox — BXOmWT B COCTaB FOPMOHA IIATOBUIHOM KEJIE3bl TUPOKCHHA.
OOGecrieynBaeT yCTOMYHMBOCTh OPTraHM3Ma K TOBPEKIAOIIMM (pakTopaM BHEITHEH
Cpeabl, YBEIWYUBACT CIOCOOHOCTh JICHKOIIMTOB pa3pymarh OOJC3HETBOPHBIC
MHKPOOPTaHU3MBI, OINpEJIesIeT BO MHOTOM YMCTBEHHBIC criocoOHOcTH. OIHHM H3
OCHOBHBIX UCTOYHUKOB MOJIa B MUTAaHWUU SIBJISIETCA THUIIEBas MoaupoBaHHAs CcOjib. B
2019 r. ObuUTa BHECEHa MOMpaBKa B JEHUCTBYIOIIME CAHUTAPHBIE HOPMBI U MPaBUIA,
omnpeaeauBIIas 00s3aTeIbHOCTh MCIOIBb30BaHUS B 00pa30BaTEIbHBIX OpPraHU3aIUIX
NPy MPUTOTOBJICHUU OJt0A HOAWpOBaHHOW coiu. MccinemoBaHus CBOWMCTB Hojarta
Kajaus B MHIIEBOM HOAUPOBAHHOM COJIM NOATBEPAUIN €€ YCTOMYHMBOCTH IIpU
KHIISIYCHUH B HEHTPaAIbHOM M MOJKHCICHHON cpelxe B MoJelIbHbIX ycioBusx (270
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oOpasnoB).  CnemoBaTenbHO,  TEXHOJIOTHYECKME  KapThl,  HUMEIOIMIHECS B
oOpa3oBaTelIbHBIX OpraHu3alusax J[Uisl JAeTed, He TpeOyrT TEXHOJOTHYECKOn
KOPPEKTUPOBKU B ILEJSIX COXPaHEHMs HoAa B TOTOBBIX OJif0fax. DTO MO3BOJSET
cAenatb BbIBOA 00 OXHJIaeMOM MpoduiakThueckoM 3(¢eKkre mnepexoga Ha
HOIMPOBAaHHYIO COJb MpPU MNPUTOTOBICHUM ONIOA B JIETCKMX OPraHU30BaHHBIX
KOJUIEKTUBAX.

@dTOp - HOHBI PTOpa «3yOHON MUHEPAT», HO TAKXKE YCUIIUBAIOT TUIOTHOCTH BCETO
KOCTHOTO anrmapara. FloHsl monagaroT B OpraHu3M U yCUIIMBAIOT BCACBIBAHUE KAJIbLIHS.

XJ0puabsl - WUrPAOT POJb PEryJIsTOPOB BOJAHO-COJIEBOTO OOMEHa B KIIETKE,
NOJIEP>)KUBasi HOPMAJIbHOE OCMOTHYECKOE JIaBJIEHHE; HEOOXOIUMBI JUIsl MPOILYKIUU
KEITYJTOYHOTO COKa.

Cpenu Bcex He3aMEHUMbIX (PaKTOPOB MUTAHUSI HanboJiee 3HAUMMbIMU SIBIISIFOTCS
nojuHeHachlmeHuble xupHble KuciaoTel (ITHXK). Onm okassiBaror
MOJIO)KUTENIbHOE JIEMCTBUE HA JUIMUIHBIA CIEKTp, reMocTa3 U (pUOPUHONINU3 KPOBH.
[MTHXK o4ens 1aGuiIbHBI, TO3TOMY HYKHO YYUTBHIBATh, UTO YBEIUYECHHUE MMOCTYIIIICHUS
B opranu3m [THXXK nomkHO 00s3aT€IbHO COMPOBOXKIATHCA JIOMOJIHUTEIbHBIM
BBeJleHMEeM BuUTamMuHAa E, T.K. akTuUBalnMs JUIHUJHOTO OOMEHa COMPOBOXKIAETCS
MHTEHCU(UKAIIMEH OKUCIUTENIbHBIX MPOLIECCOB B MeMOpaHax kieTok. [Ipu sTom Ha
kax b rpamM [THXXK numum B opranusm pomxeH nocrynath 1,0 Mr ButamuHa E.
[THXK B opranu3me moJBepraroTcs OKHCJICHHIO MO JBYM IyTsM MeTabojau3Ma —
[IUKJIOKCUTEHa3HOMY, B PE3yJbTaTe KOTOPOro oOpa3yloTcs MpocTarjaHauHBbl,
OPOCTAllMKIMHBI W TPOMOOKCAaHBI, M JIMIIOKCUT€HA3HOMY ¢ 0OOpa30BaHUEM
neiikotpueHoB. [Ipocrarmanauasl  00Ja7alOT  Ba3OCMACTUYECKUM A deKrTom,
OKa3bIBAIOT HMMMYHOJeNpeccuBHOe JeiicTBue. OHM HMHTUOUPYIOT Makpodary,
MOJIaBJISIIOT BEIOPOC aHTUT€HA HA TIOBEPXHOCTH Makpodara, pa3pbIBaloT CBSI3b MEXIY
UMMYHOKOMIIETCHTHBIMUA KJIETKAMU, TOPMO3AT CHHTE3 aHTUTEN WU JIUMGOKHUHOB.
TpoMOoKcaHbl, BBI3BIBAS arperaimvio W aAre3ut0 TPOMOOIUTOB, CIIOCOOCTBYIOT
pa3BUTHIO TpoMOO3a W HIIEeMUYecKoil Oone3Hn Mmuokapaa. [IpoctanukinHbl —
BEIIECTBA,  XapaKTEPHU3YIOUIMECS  MOINHBIM  aHTHAATE3HMOHHBIM  3(deKTom.
JlefikoTpueHbl ~ 00JIaIalOT  MOINHBIM  OPOHXOKOHCTPUKTOPHBIM  JICHCTBHEM.
JIeMKOTpUEHBI AKTUBUPYIOT CUHTE3 NPOCTArIaHAWHOB M IPOCTAUMKIWHOB. Takum
obpazom, npoaykTsl [THXKK B onTuManbHBIX yCIOBHAX MOAIEPKUBAIOT TOMEOCTA3
OpraHHU3Ma.

B numesbIx BemecTBax OJHOBPEMEHHO IPUCYTCTBYIOT HE OJMH, HE JBa, a
JECSITKU U COTHU MUKPOHYTPUEHTOB, U JIe4eOHO-TIPOPMIaKTUUECKHE CBOMCTBA MUILU
OTNPENETAIOTCS OTHIOAb HE MPOCTO OHONOrHuecKUMU dS(PPexTaMu OTACTBHBIX
MHKPOHYTPHUEHTOB, & SABIIAKOTCS PE3YIbTATOM KOMIUIEKCHOTO B3aUMOJEHUCTBUSA MEKIY
HUMM.

ba3oBble pusnonornyeckue GyHKINN MUKPOHYTPUEHTOB: PETYJISIHS )KUPOBOTO,
YIJI€BOJHOTO, OETKOBOTO M MHHEpPAIbHOIO OOMEHa; ONTHMM3AlMS aKTUBHOCTHU
(pepMEHTHBIX CHCTEM; AHTHOKCHJIAHTHAas 3allluTa; oOOEecleYeHue MpPOLECCOB
KJIETOYHOIO JIbIXaHMsI; MOJJIEPKAHUE AJIEKTPOIUTHOrO OajlaHca; MOIAEpKaHHUE
KHCJIOTHO-IIIEJIOYHOTO  PaBHOBECHUS; TOPMOHONOJOOHOE JEMCTBHE; PETYISILUS
pPENpOAYKTUBHOM (YHKUMH M MPOLECCOB 3MOpPUOreHe3a; peryisiuus aKTUBHOCTU
MMMYHHOW CHCTEMBI; y4acTH€ B IpOLEccax KpPOBETBOPEHMS; PEryJsiLus
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CBEPTHIBAEMOCTH KPOBH; PEryJIsiliisg BO30yIMMOCTH MUOKap/ia U COCYIUCTOIO TOHYCA;
peryJsius HEPBHOU JEATEIBHOCTH; CTPYKTYpHOE U (PYHKIMOHAIbHOE OoOecredeHne
OMOPHO-ABUTATENILHOIO anmapara; CHHTE3 COEAMHUTENIbHONM TKAaHM; pPEryJiaus
MPOLIECCOB JETOKCUKALMK M OHUOTpaHcPopMalud KCEHOOMOTUKOB; MNOIIEPKaHUE
€CTECTBEHHOM KUIIIEYHOU MUKPOQIIOPHI.

B npupone He cyimecTByeT Kakoro-au0o €IMHCTBEHHOI'O TIJIaBHOTO MPOAYKTa
NUTAaHUS WIM TUIIEBOW CYOCTaHIIMM, CHIOCOOHBIX TOJTHOCTHIO YIOBIETBOPHTH BCE
MEHIO ClIeJIyeT cOO0JII01aTh CIAEAYIOINE MPUHIINIIBL:

1) xanopuidHOCTH  MHILEBOIO  palMOHa  JOJDKHA  COOTBETCTBOBATH
HSHEPreTUYEeCKUM 3aTparaMm opranusma; 12-17% suepruu ciienyeT nojaydarb 3a CHeT
6enkoB, 25-35% — 3a cuet xupoB U 50-55% — 3a cyeT yrieBo10B;

2) cueayeT NMpaBWIBHO paclpelessaTh KaTOPUMHOCTh PAallMOHA B TEYEHUE JHS —
3aBTpak -20-25%; o6en 30-35%; nonguuk 5-10%; yxun 25-30%.

3) numa J0KHA COAEpKaTh ONTUMAalbHbIE KOJMYECTBAa OEJIKOB, >KUPOB U
yTJI€BOJIOB;

4) mnUIIEeBOW palMOH JIOJDKEH o0ecrnedyuBaTh OpPraHu3M — HEO0OXOIUMBIM
KOJINYECTBOM BOJIbI, BATAMUHOB, MUHEPAJILHBIX COJICH U CONIEPIKaTh BCE HE3aMEHUMBIE
AMUHOKHCIIOTEI W HEHACHIIICHHBIC JXUPHBIC KHCIOTHl. He MeHee oIHOW TpeTn
CYTOYHOU TOTPEOHOCTH OEJNKOB U KHPOB JOJDKHO OOECHedyrBaThCS MNPOAYKTaAMU
’KHUBOTHOTO TPOUCXOKICHHS;

5) NpOAYKTHI, HCHOJB3yEMbIE€ B JETCKOM IHTAaHUU HE JOJDKHBI COJEpP’KaTh
yCUJIUTeNeN BKyca, UCKYCCTBEHHBIE KPACUTENH, CTA0MIM3aTOPbI, CTUMYJISITOPBI pOCTA.

[TumeBble 100aBKM — CTPYKTYpPHbIE KOMIIOHEHTHI MHUIIEBBIX MPOIYKTOB, HE
yIoTpeOisieMble KaK CaMOCTOSITEIbHBIM MUILIEBON MPOAYKT WIM KOMIIOHEHT IHILHU, HO
nobaBisieMble Ha 3Tanax IMPOU3BOJCTBA, XPAaHEHUS, TPAHCIOPTUPOBKH IHILEBOIO
OpOAyKTa JJis YIy4dIIeHUs WM OO0JIErYeHHs MPOU3BOJCTBEHHOIO Ipolecca WU
OTJEJIbHBIX ONlEepaluii, yBETUUEHNS CTOUKOCTH NMPOIYKTa K pa3IMuHbIM BUaM IOPYH,
COXpaHEHUs! CTPYKTYpPbl U BHEIIHETO BUAA MPOAYKTa WIM HAMEPEHHOI'O M3MEHEHMS
OpraHoJIeNTUYeCKUX  cBOMCTB.  [lumeBble  n00aBkM  moOJpa3fensiorcs  Ha
peryaupyroomme  BKyC — NpOJAyKTa  (apoMaTu3aTopbl, BKYCOBbIE  JOOABKH,
MOJICIAIMBAIOLINE BEIIECTBA, KUCIOTHI U PETYSATOPbl KUCIOTHOCTH); YIYyUIIAIONIINe
BHEIIHUNA BUJ TNPOAYKTa (KpacUTENIH, CTAaOMIM3aTOpPhl OKPACKH); PETyIUpYIOLIUe
KOHCUCTEHLUI0O U (OpMHpYIOIIME TEKCTypy (3aryCcTUTeNd, Treneo0pa3oBaTei,
CTaOMIN3aTOPBI, IMYJIBIAaTOPbI); MOBBIIIAONIUE COXPAHHOCTD MPOJYKTOB MUTAHUS U
YBEJIMYUBAIOUINE CPOKM UX XpaHeHUs (KoHcepBaHThI). K muimieBbiM qo0aBKam He
OTHOCSIT COEJUHEHMsSI, TOBBIIIAIOIINE MUIIEBYI0 LEHHOCTh MPOAYKTOB MHUTAHUS,
HanpuMep, BUTAMUHBI, MUKPOAJIEMEHTHI, aMUHOKHUCIOTHL. Lllnpokoe ucnonp3oBaHue
NUIIEBBIX J00aBOK MPOU3BOAUTENSMU THIIEBBIX MPOJYKTOB  ONPEAENAeTCS
CTPEMJICHHEM - YBEJIMYUTh CPOK COXPAHEHHUS KauecTBa MUIIEBBIX MPOAYKTOB, B TOM
YHCIIe CKOPOMOPTSIIMXCS U OBICTPO YEPCTBEIOIIUX B YCIOBUAX HEOOXOJUMOCTH HX
MEPEeBO3KM Ha OOJIBIINE PACCTOSIHHS; YIOBICTBOPUTH MOTPEOUTENS] BBHICOKUMH U
HACBHIIICHHBIMU BKYCOBBIMH KadeCTBaMU NPOAYKTa CBSI3aHO C HCIOJIB30BAaHUEM
apoMaTH3aTOPOB M KpacWTeleil; CO3/JaHHWe HOBBIX BHJOB MHILIEBHIX IMPOIYKTOB,
OTBEYAIOIINX COBPEMEHHBIM TpPeOOBAaHMAM HAYKH O TMUTAHUU (HU3KOKAJOPHUITHBIC
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MPOAYKThl, UMHUTATOPBl MPOAYKTOB) - 3TO CBS3aHO C HCIIOJIb30BAHUEM MHUIIEBBIX
100aBOK, PEryIHPYIOIIUX KOHCUCTEHIIUIO MUIIEBBIX MPOIYKTOB.

EBponeiickum CoBetoMm pa3paboTaHa cucremMa HUPPOBOKH KoaUPUKALUU
MUIIEBBIX 100aBOK ¢ iutepoit «E». Ona BritoueHa B kojekc BO3-OAO s nuieBbix
MPOAYKTOB KaK MexXayHapoaHas uLudpoBas cucreMa KoAu(UKAIUU MUIIEBBIX
nobGaBok. Kaxaoil H3 mNUIIEBBIX [J00aBOK NPHUCBOCH LHUPPOBOKH Tpex- WIH
yeTblpex3HauHbli Homep. Homep Mapkupyercs B COYETaHUM C Ha3BaHUEM
(YHKIMOHAIBHOTO KJIACCa, OTPAKAIOUIEro TI'PYNIUPOBKY MHILEBBIX J00ABOK IO
TEXHOJIOTUYECKUM (PyHKIMaAM (moakiaccaMm). Hanuuwe B THUIEBOM MIPOJIYKTE
MUIIEBBIX T00ABOK JOJKHO OBITh YKa3aHO Ha MapKUPOBOYHOM sipiibike. CoryiacHo
NOPEJIOKEHHON cucteMe HUPPOBOM KOAM(PHUKAIMM MHUIIEBBIX J00aBOK, HX
KJaccuuUKalus BBINVISIAUT CleNyomuM o0pa3oM (ocHoBHBIE Tpynibl): E100-E199 —
kpacurenu; E200-E299 — koncepsanter; E300-E399 antnokcunantsr; E400-E499 -
crabunu3atopel koHcucteHuuu; E450-E499 —  »smynsratoper; ES500-E599 -
PErYyIATOPBI KUCIOTHOCTH, paspbixiuutenn; E600- E699 - ycunurenu BKkyca u apoMara;
E700-E899 — 3anacubie unaekcel; E900-E999 - rmasupyronye areHTsl, yIy4lIuTeau
xJeoa.
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Heab: O3HaKOMUTBHCA C BPEAHBIMU J1J1s1 3J0POBbsl KOMIIOHEHTAMU TTUTAHUS 1JIS
MOTUBHPOBAHHOTO COKPAIIEHUS UX KOJIMYECTBA B €KETHEBHOM yINOTPEOJICHUHU.
KoHTpobHBIE BONIPOCHI:
1. Yro moHHMaETCS MO KPUTHIECKH 3HAYUMBIMHU TTPOTyKTaAMU ?
2. OCHOBHBIE ICTOYHUKH TTOCTYTUICHHUS CKPBITOM COJTM B OPraHU3M, KaKue
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3. OCHOBHBIE UCTOYHUKH MOCTYIUIEHHS CKPBITOTO CaXxapa B OpraHu3M, Kakue
3a0051€eBaHUS MOTYT OBITH CIPOBOLMPOBAHBI MOBBIIIEHHBIM COJIEPKAHUEM
caxapa, HoTpe0JIIeMOro ¢ MUIIEBBIMU IPOAYKTAMU U OJIF01aMu ?

4. OCHOBHbBIE UCTOYHHUKH MOCTYIUIEHUS] B OPTaHU3M HACBIIIEHHBIX )KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, Kakue 3a001eBaHUs MOTYT ObITh
CIIPOBOLIMPOBAHBI MOBBIIIEHHBIM COACPKAHUEM HACBIIICHHBIX KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, MOTPEOISIEMBIX C MUIIEBBIMU MPOAYKTAMH U
oronamu?

5. Kakue meponpusaTusi MOT'yT MOBIUSATh HA CHUKEHUE B MEHIO COACPKaHUS
KPUTHUYECKU 3HAYUMBIX HYTPUEHTOB?

CnpaBo4Hble MaTepHaJbI 110 TeMe:

['oBOpst 0 370pOBOM MHUTaHUM OOJBIIOE BHUMAHHE YACNAETCS COKPAIICHHUIO
NoTpeOJIeHUsI COJIM, caxapa, *UPOB JKUBOTHOTO MPOUCXOXKICHHS, B TOM YHUCIE
IPOJIYKTOB UX cojepkamux. HyTpueHTsl, OKa3bIBarOIe HEraTUBHOE BO3/ICHCTBHUE HA
3JI0pOBbE U TPEOYIOIINE PErIaMEHTALIMK MPEeeIbHBIX 3HAYEHUHN MOIYYHIIN Ha3BaHHE
KPUTHUUYECKH 3HAYUMBIX HYTPUEHTOB. [Ipr 3TOM HEOOXOIMMO YETKO MOHUMATh KaKHe
IPOIYTHI HECYT B ce0€ CKPBITYIO YIpo3y.

HapamuBanue mnpou3BOACTBa MHILEBBIX MPOJYKTOB Bce Oosiee TiIyOOKOit
nepepaboTku, ObicTpast ypOaHHU3alus U U3MEHEHUE 00pa3a KU3HU MEHSIOT TEHEHIIUU
B 00siacTu muTaHus. JlocTyITHOCTD U LIEHOBAS IPUEMIIEMOCTD IPOYKTOB, TPOLIEAIINX
rIIyOOKYIO TEXHOJIOTHYECKYIO nepepaboTKy, MoBkIaoTcs. Bo BceM Mupe HaceaeHue
noTpebIIseT Bce OOJbIIe BEBICOKOKATOPUIHHOMN MUK CO 3HAYUTEIbHBIM COJIepKaHUEM
HACBIIIEHHBIX )KUPOB, TPAHCKUPOB, CAXapOB U COJIU.

Conp sBHsieTCSI OCHOBHBIM MCTOYHUKOM HATpUs, IIPU 3TOM YCTAaHOBJIEHA CBS3b
MEX/Ty MOBBIIICHHBIM MOTPEOJICHUEM HATPUS U THUIEPTOHUEH, a TAK)Ke YBETUUCHHUEM
pPHUCKa CEepJIeYHO-COCYIUCTHIX 3a00JIeBaHUI W MHCYIHTOB. OJHOBPEMEHHO, 10 Mepe
OTXO/la OT TPUBBIYHBIX CXEM [UTAaHUSA CHIDKAETCA TMOTPEOJCHUE KITIOYEBBIX
COCTaBIIAIONIIMX 37JOPOBOTO palroHa — (GPYKTOB, OBOIIEH U MHILEBBHIX BOJOKOH (B
YaCTHOCTH, IIETBHBIX 371aKOB). DPYKTHI U OBOIIU COACPIKAT KaJIUM, CIIOCOOCTBYIOIINMA
CHI)KCHHIO KPOBSIHOTO JaBiieHHs. Ponb mepepaOoTaHHBIX MUIIEBBIX MPOIYKTOB Kak
MCTOYHUKA COJIM B PAIUOHE OOBSICHSAETCS TEM, UTO COJEPKaHUE COJIM B HUX OCOOCHHO
BBICOKO (B CiIy4yae TOTOBBIX OJIOJI, MSCOIPOIYKTOB, TAaKMX KaK OEKOH, BETUYMHA U
CBIPOKOITYEHAs K0JI0aca, ChIPOB, COJICHBIX CHEKOB, JIAMIIN OBICTPOrO MPUTOTOBICHUS
U T.J.), @ TAKK€ TEM, YTO OHU MOTPEOJSIOTCA YacTO M B OOJBIIMX KOJIUYECTBAxX (B
ciydae xjeba 1 mepepabOTaHHBIX 3€PHOBBIX MPOAYKTOB). CoJlb Takke TOOABISIETCS B
MUIITY BO BpeMsI IPUTOTOBJICHUS (B BHJIC CYyXHX OyJIbOHOB) WJIHM YK€ Ha CToJIe (B BHIIC
COYCOB M MHUILEBOM conn). BMmecte ¢ TeM MHOTHE MPOU3BOAUTENHN MEHSIOT PELENTYPY
CBOEH TPOJAYKIMHU [JJisi COKpalleHUs COAEPKAHUS COJM, M MOTPEOUTENsIM
peKoMeHayeTcsl oOpaliaTh BHUMaHUE Ha STUKETKU MPOAYKTOB U BHIOUPATh MPOAYKTHI
C HU3KUM COJIEpKaHUEM HATpUS.

BO3 pexoMeHnayet B3pOoCabIM MOTPEOISITH MEHEE 5 T COJIU B ICHb (UyTh MEHbIIIE
OJIHOM 4aitHoM J0xkku). [{ns nereit B Bo3pacrte ot AByx 10 15 ner BO3 pekomenayet
KOPPEKTUPOBATh PEKOMEHIAOBAHHOE MAaKCHUMAaJbHOE MOTPEOJEHUE COJIM B CTOPOHY
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YMEHBIIICHUS UCXOS U3 UX MOTPEOHOCTEN B PHEPTrUU MO CPABHEHUIO C B3POCIBIMU,
YTO COOTBETCTBEHHO COCTABIsIET 2,5-5 Ip/CyTKHU.

CrnenmyeT OTMETUTh, YTO HATPUM SBIISIETCS BAXKHEUIIUM OMOTEHHBIM JIEMEHTOM,
HEOOXOJUMBIM [IJIsl MOJJEp KaHUsl BOJIHO-ILIEIOYHOTO OanaHca, mepeayd HEePBHBIX
UMITYJIbCOB, HOPMaJbHOTO  (PYHKIMOHMPOBAaHMS  KIETOK. M30BITOK  HaTpus
COTPOBOKIAETCS MOBBIIICHUEM KPOBSHOTO JIaBJICHUS, MOBBIIIEHHBIM HAMPSKCHUEM B
paboTe cepAeYHO-COCYAUCTON CHUCTEMBbl, HAKOIUIEHHEM >XHUJKOCTH B OpraHU3ME,
HapyleHueM 0OMeHa BEeIlleCTB, COMPOBOXKAAIOIIErocs GOopMUPOBaHHEM U30BITOYHOM
Macchl Tena.

OCHOBHbIE HUCTOYHMKHM TIOTPEOJICHHS] HATpusi B TMHIIE OMNPEACIISIIOTCS
KyJIbTYPHBIMH OCOOCHHOCTSIMU M KYJIMHApPHBIMH MPEANOYTCHUSIMU HACETICHUS.
Hartpuii B 3HaUUTENBHBIX KOJUYECTBAX COJEPXKUTCS B MPOAYKTAX IMOBCEIHEBHOIO
ynoTpedsieHuss - B MOJIOKE, Msce, XJIeOOOYIOUYHBIX H3IAEHHUSIX, MSICOMPOIYKTaX,
CHEKOBOM MPOAYKIIMH, a TAKXKe BO BKYCOBBIX JI00aBKax K MUIIE (COYCHI, MPHUIIPABHI).
Hatpuii conepxutcst Takke B TJIyTaMaTe HATPUsl, KOTOPBIM IIHMPOKO UCTIOIB3YETCS B
KauecTBE MUIIEBON JOOABKH BO MHOTUX PETHOHAX MHUpA.

Jlns perieHus TI00aIbHON 3a7auu 10 CHMYKEHUIO 3a00JICBAEMOCTH HACETICHUS
OXXMpEHHEM, OOJIe3HSIMH CHCTEMBl KPOBOOOpAIllCHUs, HapsAay C MPOYUMU
MEPOTPHUATUSIMHA OOJIBIIIOC 3HAUYCHHE HMMEET COKpalleHue mnorpedsieHus conu. s
peanu3aiu 3TOM 3ajlaud Ha TOMYJSIMOHHOM YPOBHE HEOOXOAMMO IPOBEJICHHUE
IUTAHOMEPHOM PAabOTHI MO MEPECMOTPY TEXHOJOTUYECKUX KapT M COKpalleHUEM B
TEXHOJIOTUHU MIPUTOTOBJICHUS OJIFO]T COJIU, MOBBIIIEHNUE B CTPYKTYPE MUTAHUS PPYKTOB
U OBOIIEH, MHpOKoe HHPOPMUPOBAHME HACENIIEHHS O JaHHOW mpolieme U ee
npuyMHax. B JoMamHuUX yCNOBHUSAX I€€CO00pa3HO TOCTENEHHO COKpallaTh
KOJIMYECTBO BHOCHUMOI B OJt0/1a MPU MPUTOTOBIEHUM COJIM, YOpaTh ¢ 00€IEHHOTO
CTOJIa COJIOHKY, TpH (OPMHPOBAHMM MEHIO OTAaBaTh MNPUOPUTET C HUBKUM
conepxkanremM Hatpusi. CieayeT OTMETUTh, YTO BKYCOBBIE PEIENTOPHI YEOBEKa K
MOHIKEHHOMY TTOTPEOJICHHUIO COTH aJanTUPYIOTCS MOCTETNIEHHO, MPUOTKPBIBas Ooliee
IIMPOKUI TUAIMA30H BKYCOB.

Wtak, OCHOBHBIMU UCTOYHUKAMH TOCTYILICHUS HaTpus (TOBaApEHHOW COJIM) B
OpraHu3M YeJOBEKa SBIAIOTCS XJIe0 M XJIeOHbIE TMPOIYKTHI, KOJOACHBIC U3ACIUS U
MSCHBIE KOHCEPBBI, CBIPbl, KOHCEPBUPOBAHHBIC OBOILIM M COJICHBS, COJEHas |
KOITUYEHasl phIOHAs MPOAYKIIHS, a TAKXKEe MPOAYKTHI ObICTpOro nutaHus (dhact-pyn) u
pas3InyHble KOMOWMHUPOBAHHBIC MPOIYKTHI (COYCHI, KeTuynbl U ap.). ComepkaHue
HaTpHs B XJI€000YIOUHBIX M3IEIHAX KoueoneTcs ot 246 no 499 mr/100 r. MscHbie
koHcepBol comepxaTr oT 400 mr go .800 mr/100r (mmst GompmuHCTBA - O0KoJio 600
Mr/r), Bapeble komOacHeie wusnenus ot 800 mo 1000 wmr/100r, BapeHo- u
ceipokomaenbie 1500- 2000 mr/100 r. OBoIIHBIE KOHCEPBHI U COJICHBS COACPIKAT OT
600 go 1100 mr/100 r watpus. CoxmepkaHwe HaTpUs B PBIOHBIX KOHCEPBaxX
coctaBisier 540-700 mr/100 r, B kommueHo# poide - 10 1000 Mr, a B coneHoi - Oosee
4900 mr/100 r. B mopuuu HEKOTOPBIX NPOAYKTOB (hacT-Py1a MOKET COAEPKATHCS 10
1000 mr Hatpus Ha 100 rp. npoaykra.

duznonorndeckas morpedHocTh 1yt aeteit — ot 200 mo 1 300 mr/cyr.

OCHOBHBIMH HUCTOYHUKAMHU JI00ABJICHHBIX CaxapoB SIBJISIIOTCS MYYHBIE
KOHJIUTEPCKUE U3JEIUS, TOPTHl U MUPOKHbIE, KOH(DETHI, CIAIKNE KUCIOMOJIOYHbIE
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MPOAYKTHl U TBOPOKHBIE M3JENUs, ClaKkue 0€3aIKOroJibHble HAMUTKU, HEKTAPhl U
cokocojiepkaie HanuTku. [log moOaBiIeHHBIM caxapoM clielyeT MOHUMAaTh BCE
BUJIBI MIPOCTBIX YIJIEBOJIOB (Caxapo3a, IIIOKO30(PPYKTO3HBIA CHPOI, KpaxMalbHas
MaToka, MeJ U Jp.), BHOCUMBIE B MUIIEBON MPOIYKT ISl MPUAAHUS CIAKOr0 BKYyCa.

B coorBerctBun ¢ aeictByromumu ['OCTamMu B cocTaBe MEUEHBS MOXKET
coaepxkatbest ot 20 1o 45 /100 r caxapa, B koHpeTax 65-75 1/100 1, B TUPOKHBIX U
toprax oT 30 go 65 1/100 r. KucinomomnouHble NPOAYKTHI, TaKUE KaK CHIPKU
TBOPOKHBIE TJIa3upoBaHHbIe cogepxkar 22- 30 r/100 r caxapa, HOTypThl (PYKTOBBIE
or 6 1o 14 1r/100 r, WorypTel mutheBble 7-15 1/100 r. CymecTBeHHBIN BKIaa B
noTpeOeHrne caxapa BHOCAT 0€3aJIKOTOJbHBIC HAMMTKH, KOTOPhIE coaepkar 5-12
r/100 r caxapa, a Takxe COKOBasi MPOAYKIUs 1 HeKTaphl - oT 10 10 35 /100 r.

VYnorpebiienne caxapa (B 4YMCTOM BHJIE U B COCTaBE MPOAYKTOB M OJIO1) B
KonudecTBax Oosiee 40 T/CyTKM CYIIECTBEHHO MOBBIIIAET PUCKU (POPMHUPOBAHUS
u30BITOYHOM Macchl Tejla, OOJie3HEH CHUCTeMbl KPOBOOOpAIEHUs, HapyIICHHUI
BOCIIPUUMYMBOCTH K WHCYJIWHY W JICITUHY, YXYAIICHUS NaMsTH, kapuecy. BO3
PEKOMEHIyeT OrpaHUIHUTh oTpebeHue caxapa B 20 r/cyT (2 CTOJIOBBIC JIOKKH).

[Ipobmema kapueca XOpoOIIO 3HAKOMa BCEM, HAuYMHAs YK€ C JICTCKOTO
Bo3pacta. M3BecTHO, 4YTO OaKkTepuud POTOBOW TIOJIOCTU TIUTAOTCA MPOCTHIMU
caxapamu. B pe3ynpTaTre UX  KU3HEACATEILHOCTH  00pa3yeTcs  KHUCIOTa,
paspyliaromas 3yOHYH 3Majidb, a 3aTeM U JCHTUH, (HOpMUpYETCS Kapuo3Has
HOJIOCTb.

l'opmon  nentuH  HeceT UWHGOPMANMIO B MO3IOBYHO TKaHb 00
YIOBJIETBOPEHHOCTH CBEACHHOM TMHIIEW M BBI3BIBAET B OPraHU3ME YYBCTBO
HachlmeHuss. PpykTo3a MPEMATCTBYET IMOMAJAHUIO0 JIENTUHA B MO3T U CO3JAET
UCKYCCTBEHHOE YYyBCTBO roJIOJa. Y JIFOAEH C PE3UCTEHTHOCTHIO K JIENITUHY MO3T HE
MOJIYYaeT HY>KHOTO CUTHaJIa, IOATOMY UM CII0)KHEE KOHTPOJIMPOBATH CBOM ANMETUT.
HccnenoBanusi Ha KpbIcax IMOKa3aldH, YTO Y JKHUBOTHBIX, KOTOPBIE YHNOTPEOISIIOT
bpyKkTO3y, BEIpabaThIBacTCA OOJbIIe JIeNTHHA, 4YeM oObpdHO. B pe3ynbrate,
YyBCTBUTEJIBHOCTh OPTaHW3Ma K HEMY CHUKAETCS, J)KUBOTHBIE TOCTOSIHHO XOTSIT €CTb.
Korma ¢pyxro3y yOupanum u3 panuoHa KpbIC, YPOBEHb JENTHHA BO3BpAaIaiCs B
HOPMY, alllE€TUT CTAOMIN3UPOBAJICS.

VYuénble u3 HoBo#t 3enaHauu mocTapaidch HAWTH CBSI3b MEXKIY JIUIITHUM
BECOM y MY)XUHH W UX BO3PACTOM, OOIIEH KAIOPHUHHOCTHIO MHUTAHUS, CaXapoM,
ynotpebiieHneM aikoroys, KypeHueMm. Camas CHIIbHas CBSI3b MPOCICKHBAIACH
MEXTy HaOOpOM Beca M YIIOTPEOJIICHHEM caxapa.

AMEpUKAHCKUE YYEHbIE MPOBEIM H3YUYWIM PE3UCTEHTHOCTh K WMHCYJIUHY Y
KPBIC, 1aBasi UM MUILY C BBICOKUM COJIEP’KaHUEM caxapa, B pe3yJibTaTe CYIIECTBEHHO
CHUXKAJIaCh YyBCTBUTEIILHOCTH K JIENTUHY U UHCYJIUHY.

Nznuiinee exeqHEBHOE YIOTPEOJIICHUE caxapa CYIIECTBEHHO IOBBIIIAET
pucku  ¢GopMupoBaHUS ~caxapHoro amabera, dYTOo OBLIO  TOJATBEPXKICHO
MONYJISIIITUOHHBIM HCCJIeI0BaHUEM (B MCCIEIOBAaHUM MPUHUMAIN ydacTtue Oosee 51
TBICSYM Yel.), poaokaBmuMcs ¢ 1991 mo 1999 rr. beuto nokaszaHo, 4To y JIOJEH,
KOTOpPbI€ PETYISIPHO YMOTPEOJSIOT MOJCHAEHHbIE HAMUTKU (JIMMOHAM, CIaIKUi
yail, SHEPreTUKH, claakuil kode) puck GpopMupoBanus auadeTa ObLI BBIIIE, YEM B
KOHTPOJIBbHOM rpymnie B 4,8 pasza, IeYeHOYHOW HEJOCTATOYHOCTH — B 3,4 pa3za. Takxke
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B HMCCJICIOBAaHUU OBLIO MOKA3aHO, YTO €CJIM YEJIOBEK €KEIHEBHO BHIMTMBAECT CTaKaH
CIaJKOTO JIMMOHaAa, OH B CpeAHEM MPUOABISECT B TOJ, TOJIHKO B CBSI3U C ITUM
dbakTopoM OKOJ0 6 IUIMHUX Kr. Eme omHuM u3 HEOJaronpusSTHBIX MOCIEACTBUI
€XKETHEBHOIO M30BITOYHOTO yHmoTpeOJieHHs caxapa SBISIETCS  HEraTUBHOE
BO3/CHCTBHE TIOBBIICHHOTO COJEpPXKAaHHMSA caxapa B KPOBH Ha THIIOKAMII, 4YTO
COMPOBOXKJAETCSI CHUXKEHHEM KOTHUTHUBHBIX BO3MOXHOCTEH OpraHusma -
yXYAIIaeTCs MaMsTh, Pa3BUBACTCS SMOIIMOHAIIbHAS TYMOCTb.

Jlns  pemeHuss T00albHOM  3a4ayd IO COKPAIICHHIO  KOJHWYECTBa
noTpebiisieMoro caxapa HeoOXoJauMa peanu3alius KOMIUIEKCa MEpP MO MOBBIIICHUIO
OCBEJIOMJICHHOCTH JIeTel M WX POJUTENEH O BIMSHUU caxapa Ha 3/JI0pOBbE, B T.4. O
OBICTPBIX M OTCPOYCHHBIX J(]PdeKTax; IepecMoTp TEXHOJIOTHUYECKUX KapT H
COKpaIleHHEe B TEXHOJOTUM MPUTOTOBJICHUS OJII0/1 caxapa, MOCTENEHHOE UCKITIOUEHUE
W3 paldoHa IIUTAHUS IIKOJbHHUKOB KOHIUTEPCKUX M3JSIMM W 3aMEIICHHE UX
bpyktaMu u  HOrypTamu, TOMYJSpU3aIMs  HCIOJIb30BaHUS  HEKAJOPUMHBIX
caxapo3aMeHUTENeH.

OCHOBHBIMH HCTOYHHMKAMH JKHpPA, HACBHIIICHHBIX JKHPHBIX KHCJIOT U
TPAaHCU30MEPOB  KUPHBIX KHUCJIOT SBISAIOTCA TPOJIYKTHI, MPOU3BEACHHBIE C
UCITOJIb30BAaHUEM MSICHOT'O M MOJIOUYHOTO CBIPhsI, KOHAUTEPCKUE U3ICIINSI, HEKOTOPBIE
BHJIBI MACJI0KUPOBOM MIPOAYKIIUU U COYCHI.

MsicHBIe TIPOAYKTHI, Takhue KaK KoJIOAChl, COCHCKH M CapACiIbKH, MSCHBIC
JIeTMKATeChl, TOTOBBIC KYJWHApHBIE W3JEHUSA, TMOaypadpuKaTel W KOHCEPBHI,
MO3UIMOHUPYIOTCS KaK UCTOYHHUK TOJTHOIICHHOTO OeJika C BRICOKOW YCBOSIEMOCTBIO U
OMOJIOTMYECKOM IIEHHOCTHIO, B TOKE BPEMS OHU SBJISIOTCSI OCHOBHBIMH MCTOYHHKAMU
xupa. Coneprkanue OeKa B BapeHbIX KoJidacaxX, COCUCKaX M capAeibkax KojieOaeTcs
oT 8% 1o 13%, Torma xak »xupa ot 15% mo 38%, npu 3TOM COOTHOIIICHHUE OCIIOK/KUP
cocraBisger oT 1:1,15 mo 1:4,75. B rpymnmne MOJyKOMYEHBIX, BApEHO-KOMYCHBIX H
CBIPOKOITYEHBIX KOJIOAC M JICNIMKATECHBIX MSCHBIX IPOJYKTOB COOTHOIICHHUE
OCJIOK/>KHp Yallle BO3pacTacT B CTOPOHY Ipeobiamanus xkupa. ComepkaHue XKupa B
MSCOPACTUTEIbHBIX KOHCEPBAX, BBIMYCKAEMBIX I10 HAIIMOHAJBHOMY CTaHIAPTYy,
koseoiercs oT 8% 10 35,0% u 3aBHCHUT OT BHAa U COOTHOIIEHUH HMCII0Ib30BAaHHOI'O
ceipbs. [Ipu 3TOM Ta xe MPOAYKIKSI, HO MPOU3BOUMAs 10 TEXHUYECKUM YCIOBHUSIM
MPEANPHUATHNA, MOXKET COACPKAaTh 3HAYUTEIBLHO OOJIbIIEE KOJHWYECTBO Xupa. B
KOHJUTEPCKUX U3JICIUSIX B 3aBUCUMOCTH OT COCTaBa KOMIIOHEHTOB COJIEp)KaHUE KUpa
nocturaet 30%. B roToBbIX coycax u MalloHe3ax COJIepKaHHE JKUpPa MOXKET JJOCTUTATh
65%. ConeprkaHue HACHIIIEHHBIX KUPHBIX KUCIIOT B MSACHBIX ITPOTYKTaX KOJIeOIeTCS
ot 3,3% no 11,6% B 3aBUCHUMOCTH OT COJIEpkaHUA KHpPAa U BUJA HUCIOIb3YEMOIO
CBIPBS, MPU ITOM Y CYIIECTBEHHOM JOJIM aCCOPTHMEHTA KOJIOACHBIX H3ACIUN OHO
COCTaBJIsIET B cpeliHeM 5-6%. B monouHo# mpoaykuuu mpu ypoBHE xupa g0 10%
TaKXke COAEPKUTCS 5-6% HACBIIMIEHHBIX )KUPHBIX KUCIIOT.

N306pITOUHOE TIOTpEOJICHNE JKUPHOH MHIIMM TaKKE BO MHOTOM OIPEACISICT
puckd GOpPMUpPOBAHWS TIOBBIIEHHOM Macchl Teja, 3a00JieBaHUM CHUCTEMBI
KpOBOOOpallleHus: (aTepockiepo3a), HapyUIEHUIO >KUPOBOro oOMeHa, (YHKIUU
TICYCHHU.

OTnenbHO clIeAyeT OCTaHOBUTHCA Ha TpaHCHU30MEpaxX JKUPHBIX KHCIOT
00pa3yIomMMXCsl TpU THAPOTEeHE3aluy >KUIKUX PacCTUTEIbHBIX Macel. VMeHHO
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TPaHCU30MEPHI, OKAa3bIBAIOT CYIIECTBEHHOE BIMSIHUE HA PUCKU PA3BUTHUS CEPJICUHO-
coCcynucThIX 3a0oneBanuil. [loaToMy UX coaep:kaHUE B MACIOXHPOBOW MPOAYKIIUU
SIBJISIETCSI TIOKa3aTeseM 0€30MacHOCTH U CTPOTO perjiaMmeHTupyeTcs. B cooTBeTcTBUM
¢ nevctByromumu tpedoBanusimu TP TC 024/2011 «TexHuueckui periaMeHT Ha
MacCJIO)KUPOBYIO TMPOAYKIIMIO» COJIEPKAHUE TPAHCU30MEPOB >KUPHBIX KHCIOT B
MacCJIOXXKHPOBOM MPOAYKIIUHM HE JOHKHO MpeBhImaTh 2%.

CoznatenemM MeTo/la THUAPOTCHU3ANMH (TPUCOSANHEHNS BOJOPOJa K JIBOMHOU
cBs31) cunTarot Pppaniryzckoro xumuka Ilons Cabatbe. B utone 1897 rona on caenan
OTKPBITHE, 3aJI0’KHUBIIIEE OCHOBBI IMPEBPAILCHUS PACTUTEIHHOTO Maciia B TBEPIYIO
cyocrannmio, B 1912 romy momyumn 3a 310 HobGenmeBckyro mnpemmuto. CabaThbe
OOHapyYX U, YTO MEJIKUE YaCTUIIbI HUKEJIS CJIYXKAT XOPOIIUM KaTaau3aTOPOM peaKIuu
razo00pa3HOro BOAOPOAA C ITHWICHOM, MPOCTEUIINM YIJIEBOJOPOJOM C JIBOMHOM
cBs3b10. HO BCKOpe BBISICHUIIOCH, YTO TaKUM K€ CIIOCOOOM MOXHO MPHUCOCIAUHSTH
BOJIOPOJ M K JPYTUM BelIeCTBaM C JABOMHOW CBs3bto. B 1901 rony Hemenkuii XuMHUK
Bunibrensm HopMan npuMeHU 3TOT METO, JJ1s TIepepabOTKH KUIAKUX PACTUTEIBHBIX
Macen B TBepablie kupbl, a B 1902 romy monyuun Ha Hero mnaTeHT. IIporecc
TUAPOTeHU3aIN (TUIPUPOBAHKE) TPOUCXOAUT TPH MPONMYCKAHWHM BOJOPOJA O
JABJICHUEM 4Yepe3 MacJyio, HarpeToe J0 BBICOKOU TeMrepatypsl (okosio 200 rpaaycoB
Henbcust). Ilpy 3TOM YacTh HEHACHIMICHHBIX J>XUPHBIX KHCJIOT IPEBpAIIACTCS B
HACHIIICHHBIC.

M3HayanbHO TUAPOTEHU3WPOBAHHOE MACIIO HE CUMTAJIOCh BPEIHBIM M JaXKe
PEKOMEHI0BAJIOCH KaK 3/I0pOBasi AIbTEPHATUBA KUBOTHOMY kUpy. HUKOro He cMy T
TOT (pakT, YTO TPU YACTUYHOM THUIAPOTSHH3AIUU H3MEHSETCS MPOCTPaHCTBEHHAs
CTPYKTYpa MOJICKYJI: 3HAUUTEIbHAS YaCTh HEHACBIIIEHHBIX JKUPHBIX KUCIOT (10 60%)
nepexoauT u3 1uc-popmbl B TpaHc-popMmy. C TOYKM 3peHUS] MPOU3BOJIUTEIICH
MaprapMHOB HAKOIUJICHHE TPAHC-U30MEPOB BIHMSJIO Ha CBOWCTBA XUpa TOJBKO
MOJIOKUTEIBHO, TTOCKOJIbKY MPUBOAWIO K MOBBIIIEHUIO TEMIEPATyphl IUIABJICHUS U
TBEPIAOCTH. [ HIpOTeHN3NPOBAHHBIE Macjia ¥ MaprapuHbl Ha UX OCHOBE OBLIH JICIICBIIC
CIIMBOYHOTO Maciia, JOJbIIe XPaHWINCh (Iake O0e3 OXJIAKICHHsS) W TO3BOJISIH
MHOT'OPa30BO€ UCIO0JIb30BaHUE MPHU Kapke. IMEHHO r'uIpOTreHU3UPOBAHHBIN KUP CTaJ
ocHoOBoOM uHAYyCcTpuH "dacT-hya" u npurarenem ee OypHoro passutus. B 1993 rony B
xKypHaie "Jlanier" BbllIJIa CTaThs, aBTOp KOTOpou Yourep Buiier yrBep:xaai, 4To
MOTpeOJICHHE TPAHC-)KUPOB MPUBOAUT K MOBBIIICHUIO PUCKA CEPICYHO-COCYIUCTHIX
3aboneBanuil. [lpuumHa, MO0 MHEHHIO aBTOpPAa, COCTOSJIA B TOM, YTO TPaHC-KUPHI
BBI3BIBAIOT U3MEHEHUE COOTHOILICHHS JTUIONPOTEUHOB BEICOKOM U HU3KOU MJIOTHOCTH
B CTOPOHY YBEIMYCHHsI TEPBBIX. OJTO B CBOIO OuYepeab SBIACTCA (HAKTOPOM,
MpeapacnoiaralolinM K arepockiiepo3dy. CBou mpeanosioxkenus: Bumier noaTBepani
¢dakTamMu, TOJCYUTAB MOTPEOJICHUE TPAHC-)KUPOB B PaIlMOHE 85 THICSY 30POBBIX
KEHIIWH, a 3aTeM B TEUCHHE BOCbMHU JIET PETUCTPUPOBAII CPEAU HUX 3a00JIEBAEMOCTh
U CMEPTHOCTh OT cepJeyHbIX 3a0oneBanHuii. KommuecTBO WH(MAPKTOB, CiydacB
BHE3AIHOW CMEPTU OT CEpPAEYHOTO NPHUCTyNa M BBIPAXKEHHOCTh aTEPOCKIEpO3a
OKa3aJINCh CYIIECTBEHHO OOJBIIE CPEelIM TEX, KTO BCE 3TH BOCEMb JIET €] MHOTO
MaprapuHoB. TakuM o0pa3om, UCCIETOBAHMS MMOKA3aIl, YTO TPAHC-KUPHI BEAYT ceOs
MHaye, 4eM IUC-KUPbI, HE TOJbKO HAa CKOBOPOJKE, HO U B opranuzme. Hampumep,
OKa3aBUIUCh B cocTaBe (PoCchHONUIUI0B KIETOUYHBIX MEMOPaH, OHU BIUSAIOT HA padoTy
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OCJNKOBBIX  MOJEKYJ,  IPOHM3BIBAIOIIMX  MEMOpaHbl, TaK  Ha3bIBa€MbIX
TpaHCMEMOpaHHBIX OCIKOB. A 3TO B CBOIO OuUepe/ib HapylllaeT Iepeaady CUTHAOB,
HarpuMep, Mpu B3aUMOJEHCTBUU TOPMOHOB C PELENTOPAMU, MTOCKOIBKY PEUEHTOPHI
KaK pa3 ABJISIIOTCS TpaHCMEeMOpaHHbIMU Oenkamu. CTpaiaeT TPaHCIIOPT BEIECTB, BE/Ib
OeJIKOBbIE KaHAIbl JJIsl MEpPEHOCa MOJIEKYJ uYepe3 MeMOpaHy TakKe OTHOCATCS K
TpaHcMeMOpaHHbIM OenkaM. Tak kak (ochOTUNUIbI SBISIIOTCS €IIe U ChIPhEM IS
CHUHTE3a MOJICKYJ] HIMMYHHOW CHUCTEMBbI, HaJIMYWE B HUX >KUPHBIX KUCIOT B TpaHC-
KOH(OpMAaIMu TPUBOAUT K HAPYIICHUIO OMOXUMUM BOCHATUTEIBHBIX IMPOIECCOB.
[loMrMO TMOBBINICHUS pHUCKA Pa3BUTUS aTEPOCKIEPO3a U  COIMYTCTBYIOIIUX
3a007I€BaHUI cep/lla W COCYAOB, TpPaHC- H30MEPhl MPUBOMASIT K CHUIKEHUIO
YYBCTBUTEJIBHOCTH KJIETOK TMOKEITYJIOYHON Kele3bl K HHCYJIWHY — pa3BUBAETCS
nuaber 2-ro THma, XpOHWYECKUX BOCHATUTEIbHBIE MPOIECCHl, OXUpeHue. Takum
o0pa3oM, €ciii BMECTO HOPMAaJIBHOTO CTPOMUTEIILHOTO MaTepuaia Mbl MpejjiaraeM
opraHu3mMy OpakOBaHHBIE TpPaHC-U30MEPHI, 00pa3yroTcs JNePeKTHbIe OMOJOTHUYECKUE
CTPYKTYpPbI, KOTOPbIC HAUUHAIOT J]aBaTh COOM.

Jlns ymeHbllieHUsT TOTpeOJIeHUsI TPAHC-)KUPOB HEOOXOJAMMO HUCKIIOYHUTH W3
pallioHa TMHWTAHWUS MaprapuHbl, MPOCMATPUBATh JSTUKETKH HA MPHOOpETaeMbIe
POJIYKTHI Ha MIPEMET COACPKaHUS B HUX TPAHC-U30MEPOB KUPHBIX KUCIIOT.

Takum 00pa3om, MEPONPUATHS 10 CHUXXEHUIO COJACPKAHHS B TMHUILIEBOU
MPOJYKIIMK KPUTUUECKH 3HAYMMBIX HYTPUECHTOB PEAIM3YIOTCS MO TPEM OCHOBHBIM
HampaBicHusIM: 1) paboTa ¢ HaceleHHEM II0 BOIPOCAM 3I0POBOrO ITUTAHHSI, 2)
WH()OPMUPOBAHKUE HACEJIEHUS O COJCP)KaHUM KPUTHYECKH 3HAUYMMBIX HYTPHEHTORB B
MHUIIEBOM TpOAyKIMH; 3) COKpallleHHe KOJUYEeCTBAa IMPOAYKTOB, HCTOYHHUKOB
KPUTHUUYECKH 3HAYUMBIX HYTPUEHTOB B MEHIO OPTaHM30BAHHBIX KOJIJIEKTHBOB.
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PucyHnok.-1. UncjieHHOCTH 00y4aoImnxcs B 001eo00pa3oBaTeIbHbIX
opranusanusax no P® B qmuamuke 3a 2012-2019 rr.

Tadauuna 1. - YncaeHHOCTH 00yYalOIMXCS B 00111e00pa30BaTeIbHBIX
opraHu3anusax B TuHamMuke 1no P® u @epepanbubiM Oxkpyram PO

TeppuTopuA 2012 2013 2014 2015 2016 2017 2018 2019

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

Ta6auna 2. - Yucjennocts odyyarommxcs 1-4-x kjiaccon
001meo0pa3oBaTeIbHBIX OPraHu3anmnii B 1nHamMuke o P® n @enepaibHbIM

Oxkpyram PO

NPOrH032 npordHo3 nporHo3

Tepprropwa | 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
0®0 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875415 | 914565 | 953718
CK®O 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
Ne0  [1150698[ 1137948 1198825 | 1243545 [ 1300775 | 1343295 | 1390252 | 1433032 | 1474537 [ 1518924 | 1563311

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

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

no0 | 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 391335 | 406689
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Pucynok - 3. 3a60/1eBaeMOCTb CaxapHbIM Ma0eTOM /ieTel U MOAPOCTKOB
(o0mas) mo P® B nunamuke 3a 2012-2019 rr. (na 100 Thic. HAC.)
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Tabauua 3. - lmnamuka 3a601eBaeMocTH caxapHbiM auaderom (Ha 100 Toic.)

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 115,81 128,3 | 136.9 | 1389 | 1473 133 4 1.16 2
Cegepo-3amamsent ®O 138,21 148,9| 166.,1 | 1684 | 174.1 159.1 1.19 1
[OmaEti DO 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
Tpreormicki GO 946 |103,9] 1135|1162 1232 | 1103 1,93 5
Vpatsckuit @O 117,7( 114 | 125,4 [ 133,7 | 142.1 126.6 1,15 3
Cubupckmii ®O 83,5 90 |101,5(106,2| 1173 99,7 0,79 6
JansseBocTodHELH O 804 [ 935 98,9 | 96,8 | 97.3 93,4 0,94 7
[Iponomxenue Tabaus! 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 112 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 | 119.1 | 140 |145.9| 150 | 147.8 140.4 0.49 8
IpeBomkekHi PO 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
HampresocTomblH $O 216 | 229 |246.6| 268 2554 243.0 0.84 7
4000

3500

3000

2500 +

2000

1500 — — y —— Q)

1000 4—= —O—— . - —

503 = [ETN == OAPOCTHN

2012 2013 2014 2015 2016 2017 2018
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P® B nunamuke 3a 2012-2019 rr. (ma 100 ThIc. HaC.)
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Pucynok. — 6. CpeqnemMHoroJjieTHuii npupoct (yObliib) YPOBHS 3a60.11eBaeM0cnl
AeTeil ¥ MOAPOCTKOB OKHPEHNEM
32 2012-2018 rr. (8%)

Ta6auna 4. - /lunaMmuka pacipocTPaHEHHOCTH OKMPEHUs Y 1eTell M MOJAPOCTKOB
(ua 100 TBIC.)

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