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[Tpunoxenue 2

YTBEPX/IEHA
npuka3zoM PocriorpedbHaazopa
oT Ne

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

I. O0mme mostoxKeHMust

OOyuaromass ~ TTPOCBETHUTENbCKAs  MpOTpaMMaJfisi  IMKOJLHUKOBKOCHOBBI
30pDOBOTO  MUTaHUS»  MpeAHazHaueHaas oOyvarommxcs (9-11  kmaccoB)
o01ieo0pa3oBarenbHbIX opranu3anuil. [Iporpamma paspadorana B 1esX peain3aliuu
dbenepanpHoro mpoekta «DopMHUpoBaHHME CHCTEMBbI MOTHUBAIMKM TPaXKIaH K
3I0pOBOMY 00pa3y >KHU3HHU, BKIIOYas 370pOBOE NUTAHUE U OTKa3 OT BPEAHBIX
npuBblueKk (YKpersieHue OOIIECTBEHHOTO 3/0POBBs)» HAIMOHAJIBHOIO MPOEKTa
«emorpadus» u B coorBerctBum ¢ [lnmanom meponpusituii PocriotpeOHanzopa mno
peanu3alndd MeponpuaTuii eneparbHOr0 MpoeKkTa «YKPEIUIeHHe OOIIeCTBEHHOTO
3nopoBbs» Ha 2019 roxm w nepcnektuBHbid mepuon  2020-2024  ronos,
YTBEPKJIEHHbIM TIpuKa3oM PocrotpeOHanzopa ot 25.01.2019 Ne 29, nns peuienus
3a1a4 o bopMHUPOBaHUIO cpenpl, CIIOCOOCTBYIOIIEH MTOBBILICHUIO
UH()OPMUPOBAHHOCTH TPaXKJaH 00 OCHOBHBIX MPUHIIUIIAX 3/IOPOBOTO MUTAHUS.

B mporpamme mpezacrtaBieHa uHdopmanus 00 OCHOBaxX 30POBOrO MUTAHUS,
3HQYMMOCTH BUTAMHUHOB M MUKPODJIEMEHTOB JIs TAPMOHUYHOTO POCTa U Pa3BUTHUS,
pPallMOHAJILHOTO PEXUMa TMUTAHUS, BBIPAOOTKU 3J0POBBIX MHUILEBBIX CTEPEOTUIIOB
MOBEJICHUS ¥ TTUIIEBBIX MPUBBIYEK HA TAIe POCTa U Pa3BUTHUS peOCHKA.

I1. esieBoii pa3aed

2.1. AkmyanvHoCcmb RPOPAMMOBL.

310pOBO€ MHUTAHUE SBIAETCA OJHUM M3 0a30BbIX YCIOBUN 370pOBbs JAETEH,
dopMupyeT 340pOBbIE CTEPEOTHIBI MHUTAHUSA, 3I0POBOE IMHIIEBOE MOBEICHUE
[OJIpacTAaIOILEro MOKOJICHUS Ha MepCHeKTUBy. B HacTosIee BpeMsl y 3HAUUTEIBHOTO
qyclia IeTell yKe K IKOJIbHOMY BO3pacTy (POPMHUPYIOTCS MaTOJIOTUYECKUE MULIEBbIC
IPUBBIYKYU - U30BITOYHBIN IO KAIOPUHHOCTH YKUH, YpE3MEPHOE MOTPEOICHUE CONH U
caxapa, JIETKUX YTJeBOAOB (IIPEANOYTEHUE MPOAYKLIUU C BBICOKHM COJIEpP:KaHUEM
caxapa (KOHIUTEPCKHUE W3NEHs, CIaJKUE BBIIEYKAa W HAMHWTKH), KUpa M COJHU
(konbacHble H3AENHUsT U COCUCKH, (acT-Pya), oTMeyaroTcs 3HAYUTENbHBIE TI0
NPOAODKUTEIFHOCTH  TIEPEPBIBBI  MEXKIYy  OCHOBHBIMH  TIIpHEMaMyd  THIIIH,
MHO>KECTBEHHBIC  HEYIMOPSAJOUYCHHBIE  TEPEKyChl. JTO  TIOBBIINIAET  PHUCKU
(dbopMUPOBaHUS TATOJOTHH KEITYA0YHO-KUIIIEYHOTO TPAKTa, SHIOKPHUHHON CHCTEMBI,
YBEJIMYMBAET PUCK PA3BUTUSA CEPICYHO-COCYAMCTHIX 3a00JIeBaHUN, HN3OBITOUHOMN
Maccel Tenma, caxapHoro gauabera. IloaTBepkaeHuem MpoOJIEMBI  CITyKaT
perucTpupyemMble IMoKa3aTreau 3a00JIeBa€MOCTH JETe M IMOAPOCTKOB CaxXapHbIM
nuabeToM u okupeHueM (puc.l).
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Puc.1. /lunamuka o01ei 3a00/1eBaeMOCTH J1eTel U OJAPOCTKOB
3a2 2014-2018 rr. (na 100 ThIC. HaC.)

Bropoii acnekt mnpoOieMbl - HEAONMOJIy4YeHHWE JEeThbMU Ha 3Tafe pocTa u
Pa3BUTHSI HEOOXOAMMOTO KOJIMYECTBA OCHOBHBIX IMUTATENbHBIX BEIIECTB, MUHEPAJIOB,
BUTAMHHOB,YTOTAKKE MOXKET TMOCITYXUTh MPUYMHONW (POPMUPOBAHUS HAPYIIECHUN
3JI0pOBBS JIETEH, B IEPBYIO OUEPEb ITO - 3a00s1eBaHMsl, 00YCIOBIECHHbIE JEPUIUTOM
OMOJIOTUYECKH IIEHHBIX BEIIECTB B palMOHE €XKEJHEBHOTO NHUTaHUs peOeHKa,
CHU)KECHUE YMCTBEHHOHN U (pu3nyeckod paboTOCIOCOOHOCTH JIE€TEH, KOTHUTUBHBIX U
(GyHKIHOHATBHBIX BO3MOXXHOCTEH PacTyIlero Opranusma.

B 2019 rogy ®enepansubiv 3akoroM 0T 01.03.2020 N 47-0366110 BBEAEHO
MOHATHE 3I0pPOBOTO MUATaHUA, MpeaycMaTpUBaloIIee 00513aTeIbHOCTD
peanuzaiuupsga NPUHIUAIOB, B TOM 4HCie: 1) HCIoJb30BaHME B MEHIO OO,
peUenTypbl KOTOPBIX, MPEAYCMAaTPUBAIOT COXPAHHOCTh HMCXOJHOW OMOJIOrMYECKOU
IIEHHOCTH MUIIEBLIX MPOIYKTOB, MUIIEBHIX MPOAYKTOB CO CHUYKEHHBIM COJIEPKAHUEM
HACBIIIIEHHBIX JKUPOB, MPOCTHIX CaxapoB, MOBAPEHHOW COJM, a TaKXe MUIIEBBIX
MPOYKTOB, OOOTAIICHHBIX BUTAMHUHAMU, MUIIEBHIMU BOJIOKHAMU M OMOJIOTUYECKH
aKTUBHBIMU  JOOaBKaMu; 2)  COOTBETCTBHE  JHEPreTUYECKON  IIEHHOCTHU
9HEpro3arpaTaM, XMMHUYECKOTO COCTaBa OJIOM - (PU3HOJOTUYECKUM TOTPEOHOCTSIM
OpraHu3Ma B Makpo- U MUKPOHYTPUEHTAX; 3) pazHooOpa3ue MeHIO; 4) ONTHMaTbHBIN
PEXHUM TUTAHUA;, 5) COOMIOACHUE CAaHUTAPHO-IUIEMUOIOTMYECKUX TpeOOBaHUN Ha
BCEX DJTamax OOpalleHHs MHIIEBBIX MPOAYKTOB (TOTOBBIX OJItON); 6) HCKIIOUYCHUE
UCITIOJIb30BaHUs (HaTbCU(PUIIMPOBAHHBIX MMUIIEBHIX MPOTYKTOB.

B Crparernn mnoBblllIeHHs KadyecTBa MHILEBOM NpOAyKIMU B Poccuiickoit
Oenepannu 10 2030 roga, BBEICHO ONPEACICHHUE KAue€CTBA MUIIEBBIX MPOIYKTOB,
OTIpeNIeNIIEMOE KaK COBOKYIMMHOCTh MOTPEOUTEIILCKUX CBOMCTB ((PU3HKO-XUMUUYECKUE,
MUKPOOMOJIOTUYECKHE W OpPraHOJICNITUYECKUE), DHEPreTHUYECKYI0 M MHILEBYIO
LEHHOCTh, CIOCOOHOCTh YIOBJIETBOPATh NOTPEOHOCTH YEJNOBEKAa B IMHILE MPH
OOBIYHBIX YCIIOBUSIX HMCHOJB30BAHUS B LEISIX OOECIEUEHUs COXPAHEHHS 3J0POBBS

T®depepanbHbin 3akoH oT 01.03.2020 N 47-d3 "O BHeceHUU uameHeHuin B PepeparnbHblii
3akoH "O kadecTBe U 6€30MacHOCTU NMULWEBbIX NPOoAYKTOB" 1 cTaTbio 37 PeaepanbHOro
3akoHa "O6 obpazoBaHun B Poccuinckon ®epepaunn’
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YEJI0BEKa.

Bormpocsl opranuzanuu paboThl ¢ AETbMHU U MOJIPOCTKAMU, UX POJIUTEIIMUIIO
NOMYJISPU3alMKA 3HAHUW O 3JI0POBOM MUIIEBOM MOBEACHHUH, 3JOPOBOM IMUTAHUHU, HA
dboHEe perucTpupyemMor IUHAMHUKUA PACIPOCTPAHEHHOCTH OXUPEHHS, CaXapHOTO
nuabeTa, a TaKXKe TMPUHATBIX Ha TOCYJIapCTBEHHOM YPOBHE CTpPATErHYECKUX
JIOKYMEHTOB 10 OpTraHU3allK MUTAHUS I€Tel, TPUOOPETAIOT 0COO0YI0 aKTyaIbHOCTb.

B canuTapHO-TIpOCBETUTENHCKOW MporpaMMme MpejAcTaBieHa UHpopMalus o0
OCHOBax 3JI0POBOTO THUTAHUS, 3HAYMUMOCTH BUTAMHUHOB W MHUKPOAIJIEMEHTOB IS
TapMOHUYHOTO POCTa M Pa3BUTHS, PAMOHAILHOTO PEKWMa MUTAHUSA, BBIPAOOTKU
3JI0POBBIX MUIIICBBIX CTEPEOTHUIIOB TIOBEICHHS U MUIIEBBIX MPUBBIYEK HA ATAre POCTa
Y Pa3BUTHA peOCHKA.

2.2. llenwv npozcpammeol.

®opMupoBaHuE y O0OydarOMIMXCS 3HAHUI 00eCeunBalOUMX UM OCO3HAHHYIO
NOTPEOHOCTh B 3/I0POBOM IMHTAHMHM KAaK OCHOBHOM 3JEMEHTE3J0pPOBOr0 00pasa
KU3HH.

2.3. 3aoauu npozpammol.

1. OcBoenue 00yYarOmMMHUCA 3HAHUA O POJIM M 3HAYUMOCTH IHILIEBOTO
dakTopa B COXpaHEHUHM U YKPEIUICHUH 3J0POBBSI HACENEHUs, MNPOPUIaKTHKE
0ose3Hel IUBUIIU3ALIUY.

2. ®opmupoBaHue 0a30BBIX 3HAHHUM 00 OCHOBAX (DU3UOJIOTUH MMUILEBAPEHUS U
3HAYMMOCTH PEKHMa IMHTAHWS, OCHOBHBIX KOMIIOHCHTOB I W KPUTHYCCKU
3HAYMMBIX HYTPHUEHTOB B TPO(PHIAKTHKE HAPYIICHWH 3M0POBbS, OOYCIOBICHHBIX
MUIIEBBIM (PAKTOPOM.

3. ®opmupoBaHuEe y JeTell HEOOXOAMMBIX HABHIKOB O0ECIICUMBAIOIIUNX WM
OCO3HAHHYIO MOTPEOHOCTh B 30POBOM IMUTAHUM KaK OCHOBHOM 3JIEMEHTE oOpa3za
KU3HH.

2.4. llenesas ayoumopus npozpammol.

OOyuatomuecs 5-11  kmaccoB  001Ie00pa3oBaTebHBIX  OpPTaHU3AIUH,
pabOTHUKH OOIIECTBEHHOTO MUTAHUS, POAUTENIN 00YUIaIOITUXCS.

2.5. Mexanusmul peanuzayuu npozpammol.

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

2.5.1. Pazpabomka npozpammeol.

[Iporpamma COCTOUT u3 YETBIpEX TEMaTHYECKUX pa3zenos,
MPEIYCMATPUBAIOIINX OCBOECHHUE OOYYAIOIIMMKCS 3HAHUH O POJIM M 3HAYMMOCTH
MUIIEBOTO (hakTOopa B COXPAaHEHWH W YKPEIUICHWHM 370POBbS  HACEJICHUS,
npodunakTuke OoJie3HEeH NUBUIM3AIKK; (OpMUpPOBaHHE O0a30BBIX 3HAHUU 00
OCHOBaxX (DM3MOJIOTUM THIIEBAPEHUS W 3HAYUMOCTH DPEKHMa IMHUTAHHS, OCHOBHBIX
KOMITOHEHTOB THINA W KPUTUYCCKH 3HAYMMBIX HYTPHEHTOB B TMPO(MIAKTHKE
HapYIIEHUH 370pOBbs, OOYCIOBICHHBIX MHUIIEBBIM (akTopoM; (HOPMHUPOBAHUE
HEOOXOJMMBIX  HABBIKOB  OOECHEYMBAIOMIMX  OOyYaronuMcs  OCO3HAHHYIO
NMOTPEOHOCTH B 3TOPOBOM MUTAHUU KaK OCHOBHOM 3JIEMEHTE 00pa3a KU3HHU.

2.5.2. Bueopenue npozpammol

Buenpenue mnporpamMmbl OCYIIECTBISIETCS Ha 0aze 00IIe00pa3oBaTEIbHBIX
OpraHu3aIuHu.
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2.5.3. Peanuzayus npozpammot.

OcHoBHBIE (OPMBI peasiu3alluu MPOTrpaMMBbl - TEMATHUYECKUE KIIACCHBIE YacChl,
poauTenbCckue coOpaHus, HUHbIE OPraHU3aIMOHHBICE MEPONPUITHS, MPOBOJUMBIC
COBMECTHO C 00YYaIOIUMHUCS U POJAUTEIISIMHU.

2.6. IThanupyemuie pe3ynvmamol 0C60EHUA NPOZPAMMDBL.

[Iporpamma mpeaycMaTpuBaeT KOMIUIEKCHOE  PACCMOTPEHUE  BOIPOCOB
3I0POBOTO  TUTAHUS, O3HAKOMJICHHE C MPUHIMIIAMH 3J0pPOBOTO  IMUTAHUA,
3HAYMMOCTBIO 37J0POBOTO MUTAHUS B MPOPUIAKTAKE HAPYIICHUH POCTa U Pa3BUTHSA,
pucka (popmupoBaHus 3a00JICBaAHHM.

B pesynpraTe oCBOCHMS oOOydYaromied (IPOCBETUTEIILCKOW) IMPOTrpaMMbl Y
OOyJarommMXxcst JTODKHBI OBITh C(HOPMHUPOBAHBI HEOOXOJMMBIC HABBIKU W YMEHUS,
00eCIeYnBaOIINE JETSIM OCO3HAHHYIO IMOTPEOHOCTh B 370pPOBOM IUTAaHWHU, Kak
OCHOBHOM 3JIEMEHTE 3/I0pOBOr0 00pa3a KU3HH, COCTaBJIEHUS PaUUOHAIBHOIO
pexuMa JHS U pallioHa 3/J0POBOTO MUTAHUS.

II1. Copep:xarebHbIil pa3aen

3.1. Oowee codeprcanue npozpammol.

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

1) posib ¥ 3HAYUMOCTh MHIIEBOrOo (aKTOpa B COXpPAaHCHHH W YKPEIUICHUH
3JI0pPOBbsI HACEJICHHUSI, TPOPUIAKTUKE O0JIe3HEN LIMBUIN3ALINN;

2) ¢u3noNorus TMHUINEBAPEHUS W 3HAYMMOCTH PEKHMa MUTAHUS, OCHOBHBIX
KOMITOHEHTOB THINA W KPUTHYCCKH 3HAYUMBIX HYTPHEHTOB B TMPO(PIIAKTHKE
HapyIIeHUH 3I0POBbs, 00YCIOBICHHBIX MUIIEBBIM (PAKTOPOM;

3) dbopmupoBaHue y aeTeid HEOOXOIUMBIX HABBIKOB OOECIEUMBAIONIMX UM
OCO3HAHHYIO MOTPEOHOCTh B 3J0POBOM IMUTAHUM KaK OCHOBHOM 3JIEMEHTE oOpa3za
KU3HH.

OcHoBHas oOydaromiasi 4acTh MPOTPaMMbl MOKET peaju30BbIBATHCA KaK B
OYHOHN (opMe, TaKk B JUCTAHIIMOHHON (opme oOyueHus. [IpakTuyeckue 3aHsTHS,
HaIpaBJCHHbIE HA YCBOEHUE TMOJYUYEHHBIX CAMOCTOSITENIbHO (MJIM B KOJIJICKTHBE)
HOBBIX 3HAHHUM MPOBOIATCA B (DOpME KIACCHBIX YACOB, POJIUTEIBCKUX COOpaHUUN U
WHBIX OPTaHU3AIIMOHHBIX MEPOTIPUSITHIA.

B pesynbrate ocBoeHus oOydaromieil (IPOCBETUTENBCKOH) MPOTPaMMbI Y
oOyyJarommxcsi T0KHBI CHOPMUPOBATHCS HABBIKM MOCTPOSHUSI M OLICHKHU pallMoHa
3JI0POBOTO MUTAHMUS.

3.2. Dmanwt peanuzayuu nPozpammol.

OOyuaromiasi  (MMPOCBETUTENbCKAs) MPOrpaMMa pPeaju3yeTcsl B TCUCHUC
ydyeOHoro rona, (opma mpenogHeceHuss 0a30BOM HH(OpPMALMU MPEAYCMATPUBAET
y4eT MCXOJHBIX 3HaHMM oOydarouuxcsa. McxonHble 3HAHUS OLICHUBAKOTCS TI0
pe3ysbTaTaM BXOJIHOTO aHKETHPOBAHUS, MPOMEKYTOYHBIC UTOTU U UTOTH OOyUCHHUS
3a roJ] OLICHUBAIOTCSA 0 PE3YIbTAaTaM BBIXOJHOTO TECTOBOI'O KOHTPOJIS.

IV. OpranuzauuoHHbIN pas3ae’t
4.1. Obwue pamku opzanuzayuu odyuarouiezo npoyecca.
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[Mporpamma paccuutaHa Ha 15 yuyebHbIX 4acoB M npepnonaraet
pasnuyHble Buabl OEATENbHOCTU y4yawmxca (NpocrnywmnBaHue JeKUnn,
CaMOCTOATENIbHYI0 M NPaKTUYEeCKyto paboTy, BbIMOMHAEMYHO KOSSEKTUBHOM
CaMOCTOATESbHO).

B pamkax nsay4yeHusi nporpammbl ucnonb3dyeTtcs 6azoBan nHpopmaums
npuBeAeHHas B nNporpamMme, a TakXe pPeEKOMEHOOBaHHble nporpaMmmMon
AOMOSHUTENbHbIE NUTepaTypHble WUCTOYHUKW. [lpuBeneHne B nNporpamme
6a3oBoin MHoOpMaumn, nenaeT ee MakcumasbHO yaobHOM B NpaKTU4ECKOM
ncnonb3oBaHuK. 151 CaMOKOHTPONA YCBOEHUA MNOMyYeHHOW WHOopMaumn
peKkoMeHayeTCa OTBETUTb BOMPOCHI MO TEME.

TexHonornyeckoe obecneyeHne nporpaMmmbl NogpasymMeBaeT Hanuuune
B y4yebHOM ayguTopuMM Mpe3eHTauMOHHON TEeXHWKM (NPOEKTOop, 3KpaH,
KOMNbIOTEP/HOYTOYK), @ TakkXe BO3MOXHOCTU MOAKMIOYEHNA K CeTu
NHTepHeT.

4.2. CogepxaHne y4ebHOoro Kypca.
4.2.1. Tema Ne 1 «Poab 4 3HAYMMOCTDH MUILEBOT0 (aKTOPa B COXPAHEHHHU U
YKpenJieHuH 310POBbs HaceJIeHUs, IPoPUIaKTUKe 00J1e3Hell IMBUIU3AIHN

Hean: PaccMOTpeTh poJib ¥ 3HAUUMOCTh MUIIEBOTO (PaKTOpa B COXPAHEHUU U
YKPEIUIEHUH 3[0POBbsl HaceIeHus, NpOQHIAKTHKE OOJIE3HEN LIMBUIIU3AIUY.

KoHTpoJsbHBIE BONIPOCHI:
1. Ot yero 3aBUCUT NOTPEOHOCTH OPraHU3Ma B OCHOBHBIX B MHUIIEBbIX
BElIECTBaX, BUTAMUHAX U MUKPO3JIEMEHTaX ?
2. Kaxkue Bbl 3HaeTe 00JI€3HN UBUIIM3AINH, TOYEMY MX TaK Ha3bIBalOT, B YEM HX
IPUYMHA, OCHOBHBIE HANpPaBJIEHUsI MPOPUIAKTUKU?
3. Kakoe BnusiHME Ha 3J0POBBE UEIOBEKA UMEET COXPAHEHUE U PE3KOE
VU3MEHEHUE MUILEBBIX TPAJAULNANA MUTAHNA?
YTO MOHMMAETCS MO/ 310POBBIM MUTAHUEM?
HaszoBrTte 0CHOBHBIE IPUHLIMIIBI 3J0POBOTO MUTAHUSA?

oA~

CunpaBoyHbIe MAaTEPHAJbI 110 TEMe:

[IuTaHue sBASIETCS BAKHEWILIMM MPOLECCOM B JKHU3HHU YEJIOBEKa, 00€CIeUnBaET
’KU3Hb, a BMECTE C Hell U (PyHKIMOHMPOBAHUE BCEX CHCTEM TOMEOCTa3a’, BKIIOYAs
rapMOHUYHOE pa3BUTHE, (POPMUPOBAHUE MHTEIIEKTA, pPEaTU3alMI0 BCEX >KU3HEHHO
HE0OX0AUMBIX QYHKUUN yenoBeka. [103ToMy MBICTB O TOM, YTO YEJIOBEK €CTh TO, YTO
OH €CT, JIEWCTBUTEIBHO CIIpaBeIIMBA. Tak, CO3JOPOBOM MHUIIEH YEIOBEK MOXKET
o0ecnieunTh cebe TapMOHUYHBIA POCT W pa3BUTHE OpraHu3Ma, C HE3AOPOBOM —
HapyIICHUs Pa3BUTUS HOOJIE3HU.

[ToaToMy M3 TOKOJIEHHS B TIOKOJIEHHE YEJOBEK YAENseTOOJbIIOE BHHUMAaHUE
MEANKO-OMOJIOTHYECKUM acrleKTaM MUTAaHUsI, KaueCTBY M KOJIMYECTBY MOTPEOISIEMbIX

2T'omMeocTa3 - CIIOCOOHOCTb COXPaHATh IIOCTOSIHCTBO BHYTPEHHETO COCTOSIHMS OpraHu3Ma
MOCPEACTBOM CKOOPAMHHMPOBAHHBIX PEAKIMi, HAMPaBJICHHBIX Ha MOJAEpKAHUE IMHAMHYECKOTO
paBHOBECHSI BHYTPEHHHUX MPOILIECCOB.
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MUIIEBBIX TPOAYyKTOB.IIUIIEBbIE NPOIYKTHI MPU BKIOUYEHUU UX B PAlMOH MUTAHUS
00€eCIeynBalOT OPraHU3M YEJIOBEKa IHEPTreTUYECKUM U MIIACTUYECKUM MaTepuasiom,
MOAYJIUPYIOT  ONTUMAJIbHbIE  (DU3MOJIOTMUECKHE pEeaklMd Ha  BO3JEHCTBUE
OHAOTEHHBIX W DK30T€HHBIX (PAKTOPOB, CIOCOOCTBYIOT MOJICPKAHUIO 3T0POBBS,
CHI)KAIOT PUCKU BO3HUKHOBEHUS 3a00JIEBaHUM, YCKOPSAIOT MPOIECCHl pPeadMIUTAUN
Y BBI3JIOPOBJICHUS.

B cocraB mpoAayKTOB MNUTaHUSI MOMUMO OEJIKOB, >KUPOB, YTJIEBOJOB, BOJIbI
BXOJIAT NMUIIEBBIE BOJIOKHA, (PPYKTOOIUTOCAXAPUIBI, CAXapOCIUPTHI, AMUHOKHUCIIOTHI,
MENTH]Ibl, MUHEPaJIbl, BUTAMUHBI, U30MPEHOU IbI, HEHACKIIIICHHBIE JKUPHBIE KUCIIOTHI,
XOJIMHBI U JpYyrue BellecTBa M coequHeHus.Ha pasHbIX 3Tamax pocta W pa3BUTHS,
IIPY BBITIOJIHEHUH PA0OT, XapaKTepu3yrImuxcs GakTopaMu BPEIHOCTH, Pa3TUIHBIMU
YPOBHSIMH JIBUTaTEJIbHOW AKTUBHOCTH, MOTPEOHOCTh B BBINICYKA3aHHBIX MHUIIEBBIX
KOMIIOHEHTaX  JIOCTaTOYyHO  creuuduyHa. Mexay  KOMIIOHEHTaMU  IMHIIU
CYILECTBYETCIIOXKHAs cucrema CUHEPTHYHBIX® u AHTATOHMCTUYECKUX"
B3aMMOOTHOIICHUH.

B mporecce »BONIONMK Y JKUBBIX OPraHU3MOB CGHOPMHUPOBAINCH BHAyaje
nepBUYHbIC 0a30BbIE, a 3aTeM 00Jiee CI0KHBIE BTOPUYHBIE MEXAHU3MBI MOICPKAHUS
romeoctaza. Ilocne oOpa3oBaHus  BOJIbI, pacTBOpPEHUSs B  HEW  coJel,
MIPUCYTCTBYIOIINX B 36MHOM KOPE, a B MOCIEAYIONIEM C MOSIBICHUEM JIPEBHEUIINX
aHa’POOHBIX MHMKPOOPTAaHU3MOB Ha 3emiie TOSBUJIMCh M CTajld pPa3BUBATHCA
IpoCTElIne, a 3aTeM M Bce 0oJiee CIIOXKHBIE KUBble opraHu3mbl. Hepocratok wim
M30BITOK MUIIEBBIX CYOCTpPAaTOB CIYXHUT CHUTHAJIOM JJisi 0a30BbIX MEXaHU3MOB
NOJJIEP)KaHUSI TOMEOCTa3a, BOBJIEKACTUMMYHHYIO U HEHPOIHIOKPUHHYIO CHUCTEMBI
pEryJsiuy TOMEOCTa3a OpraHu3Ma 4elioBeKa, OMpEAeieT BO3MOKHOCTH afanTalliu
K MEHSIIOIIMMCS YCJIOBUSIM BHEIIHEH U BHYTpeHHEU cpeiibl. MeHsIsl KOJTUYECTBEHHOE
COJIEp)KaHME W  COOTHOIICHHE TOCTYNAKIIUX C  OPOAYKTaMU  IUTaAHUS
(YHKIMOHANBHBIX HHIPEAUCHTOB®, PETYIUPYIOTCS IIPOLECCHI, IPOMCXOASAIIME B
OpraHax M TKaHsX.

BrisiBiieHne 01aronpusiTHBIX B3aMMOOTHOIIICHUM MEXIy M3BECTHBIMH U BHOBB
OOHapYy>KMBAE€MBbIMH THIINEBBIMA PETYJISATOPHBIMA KOMIIOHEHTAMHU U (PYHKIIUSIMU
OpraHv3Ma YeJO0BEKa, YCTAHOBJIEHHWE MEXAaHU3Ma 3TUX B3aUMOOTHOILIECHHI, HAy4YHO
000CHOBaHHOE€ WX KOMOWHHPOBAHUESBISACTCS B HACTOAINIEE BpeMs OJHUM U3
CTPATeTUYECKUX HAIPaBICHUN Pa3BUTHS HWHIYCTPUU TPOAYKTOB OOIIETO U
(GYHKITMOHATBLHOTO MUTAHUSI.

B nHacrosiiee Bpemsi MpOAYKThI (YHKIIMOHAJIBHOTO TMUTAHHUS COCTABIISIOT HE
oosee 3% Bcex M3BECTHBIX MUILEBBIX MPOAYKTOB. B Omwmxkaiiiue 15-20 met mous
(GYHKUIHOHATIBHBIX TPOYKTOB MOXKET A0cTUYb 30% BCEro mpoyKTOBOTO PbIHKA, OHU

SCumeprus - 5To ToNe3HOe B3amMojeiicTBHe, d(PPEKT OT KOTOPOro IPEBOCXOAUT CyMMAapHOE
JieiicTBUE OO TUHOYKE.

* AHTaroHm3M — B3auMHOE TofaBIeHNe Y(PPEKTOB, PETHCTPUPYEMBIX MOOTHHOUKE.
SOYHKIIMOHANFHBIE WHTPEIUEHTHl - BUTAMHHBI, MHHEPAIbHBICBEIIECTBA, MOJUHEHACHIICHHBIC
KUPHBICKHUCIIOTHI, MTUIIEBbIC BOJOKHA, aHTHOKCUIAHTHI, a TAK)KE MHTPEAUEHTH MPOOHOTHYECKOTO
(6budumodakTepun, TaKTOOAKTEPHH, COCTABISIONIMEC HOPMAIbHYIO MHKPOQIIOPY KHUIICYHHKA
YeJI0BeKa) UMPEOUOTHYECKOTO(CTUMYITUP YIOIHEPOCTCOOCTBEHHOMMUKPODITOPHIKUIIICYHUKA)
JIEUCTBUA.


http://official.academic.ru/2663/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B
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MoryT Ha 35-50% BBITECHUTHTPAAUIIMOHHBIEC JIEKAPCTBEHHBIE Mpenapatsl U3 chepsl
peanuzauuu. Ha ceroassimHuii J€Hb, (QPYHKIIMOHAIBHBIE MPOIYKTHI SBISIOTCS
CYILIECTBEHHBIM PE3EPBOMYBEIIMYEHUSI CpeIHEH MPOJOJIKUTEIBHOCTH aKTUBHOU
YKU3HHU HACEIJICHUS.

310pOBbE — ITO TaKO€ COCTOSTHUE 4YEJIOBEKa, KOTOPOE IO3BOJSET €My B
KOHKPETHBIX YCJIOBUSIX YYBCTBOBAThH c€0s ¢ (U3HUECKOM, ICUXUYECKON, COIMATbHON
¥ HPABCTBEHHOW TOYEK 3peHHs] Hambosiee KOMQPOPTHO. Y 370pOBOTO YEIOBEKa Ha
ONTHUMAJIBHOM YPOBHE B COOTBETCTBHHM C BO3PACTHBIMA HOPMAamMH U NOCTOSHHBIMHU
W3MEHCHHUSIMU BHYTPEHHEH, BHEIIHEW M COLMAIBHOW CPEAbl OCYIIECTBIIIOTCS BCE
ero usmonoruueckre (QyHKIMU U TOBEJICHUYECKUE peakiuu (pOoXkACHUE, pa3BUTHE,
CO3/IaHME€ M BOCIUTAaHUE TMIOTOMCTBA, BBDKHBaHHE, (U3NYECKas, IyXOBHas U
COLIMAJIbHAS aJanTanus). DTO O03HAYaeT, YTO YEJIIOBEK, Y KOTOPOrO HET HHKAKUX
OOJIE3HEHHBIX OLIYIIEHUW, KOI/Ia €r0 OpraHbl MU TKaHH padOTAIOT, BBHINOIHSS CBOU
GbyHKIHUU B TOJTHOM 00beMe (0e3 orpaHuyYeHu), MOKET CUUTATh Ce0sl 37I0POBBIM.

AHanu3 mnokasarenel, XapaKTepU3YIOIIMX 3/0pPOBbE HACEICHUs YOEeIUTEIbHO
CBUJIECTEIBCTBYET O HEYKIIOHHOM POCTE YHCIIA JIUL, CTPAJAIOIUX WM CKIOHHBIX K
pa3IMYHBIM 3a00JI€BaHUAM, MPEXJIE BCEro K TaKUM, KOTOPbIE MOJYYWIM Ha3BaHHE
«Oone3Herd nuBuiam3auum». K HUM cieqyer OTHECTM TaK — Ha3blBaeMble
ONIMOPTYHUCTUYECKNE HWH(MEKIMH, MOPaXKAloUMe HOBOPOXKACHHBIX M OOJIbHBIX,
HaxXoJsIIMXCS B CTallMOHapax, OOJIe3HM  CHCTEMBl  KpOBOOOpAILEHUS,
OHKOJIOTHUECKHE 3a00J€BaHUs, MOYEKAMEHHYI0 U JKEITYEKaMEHHYIO O0OJIe3HH,
OpOHXHMAJIBHYIO aCTMY U APYTHe ajiepruueckue 3a00J1eBaHusl, FeNaTUThl, 0XKUPEHHE,
NOJarpy, OCTEOXOHAPO3 U HHBIE MOPAXKEHHs] CyCTaBOB, OCTEONopo3, auader. Ilo
JaHHBIM BceMHpHOI OpraHu3anuy 3[paBOOXpPAaHEHUsT MHOTHE M3 3THX OoJie3HEH,
ABJIAIOTCA ~ NPUYMHOM  CMEPTH  HMHUHBAJMAHOCTA B pabOTOCIOCOOHOM
BO3pacTe.3a001€BaHUsIMUA CUCTEMBI KPOBOOOPAIIIEHHS B HACTOSIIIEE BPEMs CTPAIat0T
10 40% nHaceneHus. 370Ka4eCTBEHHbIE HOBOOOPA30BaHUS U MPEIPAKOBBIE COCTOSHHUS
ormeuaroTcs y 30% B3pocCiioro HacesleHusl, 00JIE3HU JKEIy0YHO-KUIIIEYHOTO TPaKTa
oOHapy>kuBaroTcs y 6omee 20% B3pocibIxX U AeTel u, o nporHo3am, k 2030 roay sta
muppa nocturner 40%. Y 53% wmyxkuun u 19% SKeHIIWH, MPOXKUBAIOUIUX B
UHAYCTPUAJbHBIX CTPAaHax, BBISBICHO IIOBBIIIEHHOE COJIEp)KaHUE IABEJIeBOU
KHUCJIOTBI B MOYe, Ipu 3ToM y 5-20% nroaeit npu qoctuxennn 70-JI€THETO BO3pacTa,
OTMEYAIOTCSl NPUCTYNBl MOYEKAMEHHOM OO0J€3HH. Y KaXIOro TPEThEro >KUTENs
TJIAHETHl UMEIOTCS T€ WJIM MHBIE AJJIEPTUYECKUE MPOSIBICHHUS.

JuHamuka rokaszaresnei 3a00J1eBaeMOCTH JIETEH U MOJPOCTKOB, 00YCIOBICHHAS
BO3JIECTBHEM (PAKTOPOB MUTAHUSI, 0OPa30M >KU3HU MPECTABICHA B MIPUIOKEHUU 1.

Ha mpotsbkeHnn Bcero mepuojia CylieCTBOBaHHUS YEIOBEYECKON IUBUIM3ALMU
MPEANPUHUMAITUCH TIOTBITKM OTBETUTh HAa BOIMPOC: MOYEMY 3TO MPOUCXOJUT U Kak
HayuHaoTca Oo0e3Hu? DTOT BOMPOC BOMPOCOB JUJIi MEIUILMHBI BCEX BpPEMEH
COXpAaHSET CBOIO aKTyaJIbHOCTh U B HAIIM IHU. Bo BTopon nososuHe XIX u Havane
XX Beka B MepHOJ TaK Ha3bIBAEMOTO «30JI0TOTO BEKa» MUKpOOMOJIOTHH, Ojarogaps
HayyHbIM jgoctmkeHusMm Jlym Ilacrepa, Pobepra Koxa, [layns Opnuxa um npyrux
BBIIAIOIIMXCSI MHKPOOHOJIOrOB, YAajJOCh YCTAHOBUTH, YTO MHOTHE 3a00JIeBaHMS,
CKJIOHHBIE K PACIPOCTPAHEHMIO, CBSI3aHbl C KOHKPETHBIMM MHKpPOOpPTaHM3MamMu —
Bo30ynuTensmMu  uHpeknuii. OCHOBBIBasCb Ha J3THUX JOCTHIKEHMSX, ObUIH
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pa3pabOTaHbl XUMHUOTEPANEBTUYECKUE TperapaThl, BaKIMHBI, YyBCTBUTEIHHBIC
METOAbl  JUAarHOCTUKH, TIO3BOJIMBIIME OCYILIECTBIISITh pPAaHHEE  BBISBICHHUE,
npoHIaKTUKY U JIEUEHUE TaKMX MH(EKIMOHHBIX 3a00JI€BaHUM, KaK: 4yyMa, XoJepa,
TU3EHTEpUs, TyJsipemMusi, cuuinc, TyOepKyse3, roHopes, Jienpa, SIUIEeMUYECKUN
MEHUHTHUT, OCIIa, TOJIMOMHUETUT, OPIOIIHOMN U CHIMHON TU(BI, Opyliees3, TyOepKyes,
CTOJIOHSIK, TU(TEpUsi, MAJISIpUS U MHOTHE JIpyTHE.

B 1907 rony WM.MAI.MeuHMKOB BBICKa3aJl IMPEANOJOXKECHUE, YTO MPUUYUHOU
BO3HMKHOBEHHWS MHOTHX 3a00JIEBAaHUN SIBIISICTCS COBOKYIHBIM A(()EKT HA KICTKH U
TKaHU MaKpOOpraHW3Ma pa3HOOOpa3HBIX TOKCHHOB W JAPYTHX METabOJIMTOB,
MPOAYLUPYEMBIX MUKPOOPTAHU3MAaMH, BO MHOKECTBE MTPUCYTCTBYIOIIMMH Ha KOXKE U
CIM3UCTBIX YEJOBEKA U KUBOTHBIX, MPEXKIE BCETO B MUIIEBAPUTEIBLHOM TpakTe. K
COKaJICHUIO, B TOCJICAYIONINE TOABl B CHUIY psiia OOBEKTHBHBIX M CYOBEKTHBHBIX
NPUYMH BHUMaHHWE K POJM MHKPOOPraHW3MOB XO3iMHA B Pa3BUTUU MHOTHUX
pacrpocTpaHeHHBIX 3a00JI€BaHUM YeJI0OBEKA HE JIOOIIEHUBAIOCH.

B 30-60 romet XX cTONIeTHS MEPBONPUYMHY MHOTHX MAaTOJOTHYECKUX
MPOIIECCOB CTAJIA CBSA3BIBATH C HAPYILICHHSIMHU, BO3HUKAIOIMIUMHU B ILEHTPAJIbHOMN
HEPBHOU CHUCTEME.

B 70 romax XX cronerus kanajackuii matosior I'anc Cenbe chopmymaupoBal
KOHIICTILIUIO CTpecca, BBEJ MOHATHE «OO0JIE3HU aJanTaivuy, CUUTasi, YTO B OCHOBE
MHOTHX OOJIe3HEW uenoBeKa JiexaT HapylleHuss OanaHca dJIEKTPOJIUTOB U
CTEPOUIHBIX TOPMOHOB.

JocTuxeHuss B 00JacTH TEHETUKM U MOJIEKYJISIpHOM OWMOJOTHM, a TaKXKe B
00JacT 3KCnepuMeHTaTbHON MMYHOJIOTHH B 70-80 rogax XX cTOJETHS TT03BOIIIIN
CMECTUTh aKIIEHTHI B MOJb3y HACJIEACTBEHHOIO0 W/WJIM MMMYHHOTO T'e€HE3a MHOIHMX
COBpPEMEHHBIX 3a00JI€BaHMM uesoBeka. Hawyanuch akTUBHBIE TMOUCKU JE(EKTHBIX
IT€HOB B XpPOMOCOMAax, MEPBUYHBIX M BTOPUYHBIX HUMMYHOAC(PHUIIUTOB, MPUUYUH HX
BO3HMKHOBEHUSI M TNATO(PHU3MOJIOTHYECKUX W3MEHEHHM KakK CJEICTBHE JTHX
HapymieHud B Makpoopranusme. C nHavana 80-rofoB yBenudeHHE 4duciia OOJIe3HEH
YEeJIOBEKa CTajy CBS3bIBAaTh C YXYAUIEHHUEM COCTOSIHHS OKPYXKAlOLIEH Cpenbl
AHTPOITIONEHHOT' O IIPOUCXOKICHHUS, BBICOKOU CTEIICHBIO ypOaHu3aIm,
TUIIOJMHAMUEH, XHMU3ALUMUEN  CEIbCKOXO3AMCTBEHHOIO U  MPOMBILUIEHHOTO
MPOU3BOJICTBA, INHUPOKMM BHEAPEHHEM B OBIT W 3IPaBOOXpPAHEHUE HOBBIX
XAMUYECKUX COCTMHEHUN CUHTETUYECKOU MTPUPO/IBI.

[lepeuncneHHble MOIX0/Ibl K TOHUMAHUIO MPUYUH BOSHUKHOBEHUS 3a00JICBaHUN
0o0beIUHIET TOHUMAHKUE, YTO TIEPBUYHAS POJIb B (DOPMUPOBAHUM TaK Ha3bIBAEMbIX
«COMAaTUYECKUX» 3a00JICBaHUM OmpeneseTcss HW3MEHEHUSMU B QYHKIUSAX H
OMOXMMHMYECKHMX PEAKIHMAX dYKapUOTHUECKUX® KIIETOK OpraHoB M TKaHEH ueoBeKa.
DTO SIBUJIOCh OCHOBOM JjIsl pa3pabOTKH OOJIBIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenapatoB. biarogapsi mpou3BOACTBY MOAOOHBIX (HhapMalleBTUUECKUX CPEJICTB,
BBHICOKOMY YPOBHIO MEIUIIMHCKOTO OOCTY)KMBaHUSI W paHHEH JUArHOCTUKH
BBICOKOPA3BUTHIM CTpaHaM YAAaeTCs CACPKUBATh NAJbHEHIIINI POCT 3a00JIeBaeMOCTH
U cMepTHocTH  Hacenenws.  [lanmpHeitmee — pasBuTHe — (papMameBTHYECKOM
MIPOMBILIJIEHHOCTH Ha OCHOBE JOMWHHPYIOLIEH B HACTOSIIEE BpPEMsS KOHUEIIUU

®JykapuoTuyeckue KIETKU — KIETKH, HMEIOIIUE AIpo.
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3M0pPOBhSI W TpUYMH  3a00J€BaeMOCTH camMO TI0 cebe  CrIocoOCTByeT
MPOJOJKEHUIO3ATPSA3HEHUS ~ OKPYXKAIOIIEW  Cpellbl, BO3HUKHOBEHHUIO  HOBBIX
3a00JIeBaHUN M YBEIUYCHUIO YKCIIa 3a00JICBIIMX WU3BECTHBIMU B HACTOSIIEE BpEeMsI
OonesHsmu. TpaaWIIMOHHBIE TMOAXOAbl TOCIEIHUX JECATWICTHUH K MpUYUHAM
dbopMHpOBaHUS MHOTUX pPAacHpOCTpPaHEHHBIX 3a00JeBaHUN 4YeloBeKa OoJibllie He
JAI0T KOHCTPYKTUBHBIX WJEH M MPEeJIoKEHUN K pa3paboTke BbICOKOA(D()EKTUBHBIX
CpPEICTB U TMPUEMOB MNPOMUIAKTUKHA U JICYCHUS aTepoCKIepo3a, TUIIEPTOHUH,
HOBOOOPA30BaHUM, AJUICPTHM, NPYTUX MATOJOTUYECKHX COCTOSHHM W CHHIPOMOB,
YUCJIIO CIIy4aeB KOTOPBIX MELJIEHHO, HO HEYKJIOHHO BO3PACTaET.

B 1985 roay 3apy0Oexubie uccnenorarenu S.B.Eaton u M.Konnor Bbickazaiu
TUIIOTE3y, YTO POCT OOJIe3HEW MMBWIM3alUA BO BTOpPOM mojioBUHE XX Beka
OOyCIIOBJIGH TEM, YTO T'€Hbl COBPEMEHHOTO YE€JOBEKa, aJalTHPOBAaHHBIC B TCUCHHE
MOYTH MUJIJTMOHA JIET SBOJIIOIMH K KU3HEHHBIM YCTOSIM U THUIIE NMPEIIECTBEHHUKOB,
OKa3aJIMCh HEIOCTATOYHO YCTOMYMBBIMU K PE3KMM HM3MEHEHUSIM o00pasza >KU3HU
yenoBeka 3a nociueanue 100-200 ner.

Bo Bce BpemeHna mpoOsiema mumy Obla OJHOM U3 CaMbIX Ba)KHBIX, CTOSIIMX
nepea  4YeNOBEYECKUM OOmIecTBOM. JIeHCTBUTEIBHO, aHAIU3UPYS KYJIBTYpPHBIC
TpaOuUMA W 3aKOHbI, CBS3aHHbIE C TWUTMEHOW TUTAaHUS HAIIUX JPEBHUX
MPEAIIECTBEHHUKOB, *KUBIIKX B Meconotamuu, Erunte, Kutae u apyrux crpanax
HansHero u Cpennero Bocroka, IpeBHerr ['penun u Pumckoil mmnepuu, MOXHO
OOHapy>XWUThb CBUJIETEIbCTBA TOrO, YTO €II€ HECKOJbKO ThICAY JIET Ha3ajl
JTOMUHHUPOBAJIO TOHUMAHUE, YTO 3/I0POBbE YEJIOBEKAa B HAMOOJIBLIEH CTENEHH
OIPEIENSIETCS XapaKTePOM U MOJHOLIEHHOCTHIO €ro MUTAaHMS, CTENEHBI0 (PU3NYECKON
aAKTUBHOCTH, TAPMOHHHU JyXa U COIMATILHON yIOBJIETBOPEHHOCTH.

Boiparomeiics pycckuii ¢pusuosor W.I1.11aBnoB npu Bpydyenun emy B 1904 roay
HoOeneBckoil mpeMun mucan, 4TO «HAJl BCEMHU SIBJICHUSMM YEJIOBEUECKOW KU3HU
rOCIOJICTBYET 3a00Ta 0 xJyiebe HacymHoM. OHa npeacTaBiseT cCOO0N Ty IpeBHEHIIYIO
CBsI3b, KOTOpasi OOBEIMUHSET BCE >KUBBIC CYIECTBAa, B TOM YHUCJIE M YEIOBEKa, C
OKpy)Karomei ux mnpuponoi». Ito BblpaxkeHue HM.IL.IlaBnoBa kak Henb3s JIydlle
MOJYEPKUBACT 3HAYMMOCTh MHINEBOTO (pakropa B (HOPMHUPOBAHUM 3I0POBBI U
MOJTHOLIEHHOCTH U3HU 4YesoBeka.llocunTaHo, 4To Ha MPOTSHKEHUU CBOEH KU3HU
CPEIHECTATUCTUUECKUNYETIOBEK CheAaeT OKoJo 60 TOHH pPa3IUyHBIX NIPOIYKTOB
MATAHUS.

KonnuecTBo 1 CTpyKTypa MoTpedIsieMoi MUIK B 3HAYUTEIHLHOM CTEIIEHH TakKe
CBS3aHbl C (PU3UYECKOW AKTUBHOCTBIO YEJIOBEKA, €ro MCUXUYECKUM COCTOSTHUEM U
COLIMAJIbHBIM nosioxkeHnem.CornacHo COBPEMEHHBIM MPEICTaBICHUSIM
palMoOHANbHOE MHUTAaHUE JOHKHO OOecleurnBaTh YEJIOBEKY pPaBHOBECHE MEXY
MOCTyMNAalome W pacxoayemMol »Hepruei (OamaHC SHEPruu), YIOBIECTBOPEHUE
NOTPEOHOCTH  OpraHM3mMa B  HEOOXOJUMOM  KOJIMYECTBE OpPraHUYECKUX U
HEOPTaHWYECKUX COCIUHECHMH (0alaHC IUIACTUYECKOTO Marepuana), COOJIOJCHHE
pexuma nuTaHus. Takum o0Opa3oM, C OOIIEHPUHSITOW TOYKH 3PEHUS, MHIICBBIC
MPOYKTHI MPEACTABISIOT COOOM IHEPTeTUYECKUNA M OMOCHMHTETUYECKHN MaTepual
KUBOTHOTO U PACTUTEIBHOTO MPOUCXOKACHUS, UCIIOJIb3YEMbIl B HATYPAIbHOM WJIH
nepepadOTaHHOM BHJIE B KauyeCTBE HMCTOYHHKA DHEPTUHU, TJIACTHYECKUX M BKYCO-
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apOMaTUYECKNX  KOMIIOHEHTOB, HEOOXONWMBIA JUIsl  pOCTa, pa3BUTUI U
(GyHKIMOHUPOBAHUS OPraHOB M TKaHEH YesloBeKa.

Pe3ynbpTaThl uccienoBaHWd W HaOMIOJEHUN yOEIUTETbHO MOKa3bIBAIOT, YTO
OPOJAYKTHl MHUTaHWS OOJaAal0T HE TOJNBKO TMHUTATEbHONM IIEHHOCThIO, HO U
PEeryJaupyloT MHOTOYUCIIEHHbIE QYHKIIMA U OMOXMMHUYECKHE peakiuu opraHuzma. B
CBSI3U C 3THM CTaJId OOCYXKIAThCS BOIMPOCHI HE TOJBKO PAllMOHAIBHOIO, HO U TaK
Ha3bIBAEMOT0 3J0POBOI0 MUTAHUS.

[Tox 3mMOpOBBIM NMTaHUEM' NPEIAracTcs MOHUMATh YHOTPEOIEHUE B IIUILY
TaKuX MUIIEBBIX CYOCTaHIIMM, KOTOPhIE B MAKCUMAJIbHOW CTENEHU YJIOBJIECTBOPSIOT
NOTPEOHOCTH YEJIOBEKAa B HSHEPreTUYECKHMX, IUIACTUYECKUX M PETYJISTOPHBIX
COCIMHEHUAX, YTO TMO3BOJSAET IMOAACPKHUBATh 3J0POBbE M  NPEIOTBPAIIATH
BO3MO>KHOCTh BO3HUKHOBEHHS KAKUX-JTHOO OCTPBIX M XPOHUUYECKUX 3a00JIeBaHUH.

PocT umncna «OoJjie3HEN HUBHIM3ALMNY) B HAUOOJBIIECH CTEIIEHH B IMOCJIEIHUE
JeCATHIIETUS] 00YCIIOBJIEH YBEJIMUYEHUEM CTPECCOBBIX BO3JICHCTBUI Ha YEJIOBEUYECKYIO
MOMYJISIIIAI0, CHUKEHUEM (PU3NYECKON aKTUBHOCTH, BHEJIPEHHEM COBPEMEHHBIX
TEXHOJIOTUM BBIPALMBAHUsI, XPAHECHUS, OATOTOBKU IUILEBOIO CHIPbSl U IPOAYKTOB
NUTaHUusl (CTUMYJSITOPBI POCTa, YCWJIIMTENM BKyca, cTabuimsatopsl). OcoOeHHO
CYIIECTBEHHO 3TU M3MEHEHUs 3aTPOHYJIM NUIIEBOM PALMOH M IPUBBIUKU IIpUEMa
nuiy. [loaTBepikieHneM STOTOTe3uca CHOy>KaT HAOMIOACHUS 3a JKUTEISIMH TeX
PETHOHOB 3€MHOTO IIapa, B YCTOU, KU3HU KOTOPBIX €IIe HE IMPOHUKIIA COBPEMEHHAS
nuBUIM3anMs. Tak, y KOPEHHOIO HACEJIEHHs MHOTHMX OCTPOBOB MUKpoHE3uw,
MIyOMHHBIX Tepputopuil Adpuku u FOxkHON AMeEpUKH, MUTAaHHE KOTOPBIX Majo
OTJIMYAETCS OT TAKOBOTO OT WX JPEBHUX MPEAIIECTBEHHUKOB, MPAKTUYECKU
OTCYTCTBYIOT IPU3HAKH aTepOCKIIEPO3a, caxapHoro nuadera, OpOHXUAIbHON aCTMBI.
YacTtoTa BO3HMKHOBEHHS paka JETKUX, TOJICTOW KHILIKH, TPYIHOW IKEJIE3BI,
MH(}APKTOB, MHCYJIBTOB, CaxapHOro nuadera W APYyrux OoJie3HEH LUBUIM3ALUUA BO
MHOI'O pa3 HUXE, YeM Yy JKHUTeNell pa3BUTHIX cTpaH EBpomnbl, AMepuku u A3zum.
HaOmronenus, mpoBe/ieHHBIC Ha TMPOTSHKEHWHM HECKOJIBKUX JecATHieTHr 3a 17
pPa3TUYHBIMUA 3THOCAMHU, MTPOKUBAIOIIMMH B CEBEPHBIXH B CYOTPONUYECKUX 00TIACTIX
CIIA, noka3anu, 4yTO y MPEICTaBUTENEH T€X HAPOJHOCTEH, KOTOPBIE MPUHSIIA TaK
HA3bIBAEMBIA  3aMajHOEBPOINEHCKUIT  00pa3 KW3HMU, YaCTOTa BO3HHUKHOBEHUS
CEpIIEYHO-COCYIUCThIX ~ 3a0oyieBaHWil Bo3pocia B 8-12  pa3, SHIOKPUHHBIX
HApylleHMd - B 5 pa3 1O CPAaBHEHU C TEMHU, KOMY YIaJIOCh
COXPaHUTHTPANUIIMOHHBIN  yKiman xu3HU. Cpeau STHUYECKOrO  HACEIICHMS,
MPOJIOJDKAIOIIETO COXPAHATh TPAAULMOHHBIN JJII HUX 00pa3 >KU3HHU, MPaKTUYECKU
OTCYTCTBOBaJM TaK Ha3blBa€Mble ayTOMMMYHHBIE 3a00JI€BaHUA, KpalHE peaKo
OOHapy>KUBAJIUCh aIepruueckue MposiBieHus. CpaBHUTENbHBIA aHAIW3 MOKa3all,
YTO MUIIEBOM PAIMOH COBPEMEHHOIO JKUTENS TaK HA3bIBAEMbBIX LHUBUIN30BAHHBIX
CTpaH MHUpPA COJEPKHUT OOJBIIOE KOJIUYECTBO IKUPA, MOHOHEHACHIIICHHBIX U
HACBIIICHHBIX XUPHBIX KHUCJIOT, TOBAPEHHOM coyik. [Iuma >xurenen, KOTOPhIX Mayo
KOCHYJIaCh COBPEMEHHAs IMBUIM3aNMs, Oorata HEHACBHIIIEHHBIMU KUPHBIMU

310poBO€ IHUTaHHE— OJTOMHMTAHHE, OOECHEYUBAIOIIEE POCT, HOPMAIbLHOE pa3BUTHE U
KHU3HEACITCILHOCTh YEJIOBEKa, CIOCOOCTBYIONIEE YKPEIUICHHIO €ro 370POBbS M MPOQPUIAKTHKE
3200JIEBaHU .


https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5
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KHCJIOTaMU, MUHCPAJIbHBIMU COJIsIMU, I/I30HpeHOI/II[aMI/18 (HpeI[HIeCTBeHHI/IKI/I

aunuAoB), BuUTaMuHaMu A v C, MUIIEBbIMUA BOJIOKHAMMU.

3a moclieHue BECTH JIET HAOMIOAACTCS CHUKEHUE YCTOMYMBOCTU YENIOBEKA K
BO3HMKHOBEHHUIO PA3JIMYHBIX OCTPBIX M XPOHUYECKUX 3a00JieBaHUM, OJHOU U3
NPUYUH CIY>KUT W3MEHEHHUE MUIIEBOr0 MOBEACHUS - YBEIUYEHUE YNOTpeOJeHUs B
Uiy pagUHUPOBAHHBIX MPOJIYKTOB (caxap, pPACTUTEIbHOE U CIMBOYHOE MAcIo,
KpEIKUe aJKOTOJbHble HAnmuTKu). PapuHupys nOpoaykThl NUTaHUs, yOupas Tak
Ha3bIBacMble OaJlJIACTHBIC BEIIECTBA, YEJOBEK Ha MPOTSHKEHWHM MHOTHX IMOCIETHHUX
JECATUIICTHI Cco37aBal TPOAYKTHI MHUTAHHS, OOOTAIEHHBIC JIETKO YCBAaWMBACMBIMH
yraeBogamMu.B  pesynbprare ObUTM TIOMYyYEHBl TPOAYKTHI, JIUIICHHBIE MHOTHUX
BUTAMHHOB, PACTUTEILHBIX BOJIOKOH M APYTHX, KpaltHE HEOOXOIUMBIX IS 3I0POBbS
U UMMYHHTETAa TMHUIIEBBIX KOMIOHEHTOB. [lockombky oOpa3 >KM3HU COBPEMEHHOTO
YeJI0BEKa XapaKTepU3yeTCsl MAIOTIOIBUKHOCTHIO, N30BITOYHOE KOJTHUECTBO KAJIOPHIA,
MoJIydaeMo€ B pe3yjbTaTe ynorpeOieHus padUHUPOBAHHOTO caxapa, MPHUBOJIUT K
pUcKaM 3a00J€BaHUN TTOKETYTIOYHOMN HKeJie3bl, TOBBIILIEHHOMY BBIOPOCY MHCYJIMHA,
CHI)KEHUIO 00pa3oBaHMsI B KJIETKaX TJIMKOreHa M, KaK CJEICTBHE BCETr0 3TOrO,
OTJIO)KEHHIO U30BITOYHOTO KOJMYECTBA JKHUpA, PA3BUTHUIO OOJIE3HEW CHCTEMBI
KpOBOOOpAIIeHHsI, cCaxapHOTo JruadeTa.

Crnenytomieil OCOOEHHOCTBIO HM3MEHEHHUS JUEThl COBPEMEHHOIO YEeJIOBEKa,
SBJIIETCS] PE3KOE YMEHbIIICHUE MOCTYIUICHUS B OPTaHU3M C MUIIEH MOJIOYHOKHUCIBIX
OakTepuii. B HacTosmIee BpeMs JKUTEN Pa3BUTHIX CTPaH YIMOTPEOISIOT B MIJLTHOHBI
u Oojee pa3 MeEHbIIE TMOAOOHBIX MHKPOOPTaHM3MOB, YEM WX JPEBHHUE
MPEAIMICCTBCHHNKN. Hamm mpeakn 18 COXpaHGHHWS TPOAYKTOB — MTHTAHMS
UCTIONIb30BAJIM JIMIIh E€CTECTBEHHBIE CIMOCOOBI KOHCEPBAIMH: BBHICYIIMBAHUE WIN
IPUPOJIHYIO (PEPMEHTAINIO 33 CUET MOJIOYHOKHCIBIX M APYTUX MUKPOOPTAHU3MOB,
CllydailHbIM 00pa3oM TIOMAJAIONIMX B PACTUTEIBHYIO M JKHUBOTHYIO MHILY €3
OKpyXxaroiei cpenbl. B pesynbrare dhepMeHTallii MHOTHE MPOAYKTHI 000TaIIannuch
MUJUTHAPJIAMU MOJIOYHOKUCIBIX OaKTepuid, TpUOOB M MPOIYKTaMU MX METaboIM3Ma
(MeTyure >KMpPHBIE KHMCIIOTHI, IENTHIBL, MOJMAMHUHBI’, BUTAMHHEI, AHTHOUOTUKO-
CXOXHUE CYOCTaHIIMHM), KOTOpbIE, TOMaB B MHUIICBAPUTEIbHBIA TPaKT, BHOCHIIU
CYIIIECTBEHHBIN BKJIAJl B MOIEpKaHuE X 310poBhs. K coxkalieHuto, u3-3a BHEAPEHUS
TePMUYECKON  00pabOTKM TPOAYKTOB TMHUTaHUsA, aOCOJIOTHOE  COJICp’KaHUE
MOMAAONINX B OPraHU3M YeJIOBEKa MOJIOYHOKHCIIBIX MHUKPOOPTaHW3MOB 3aMETHO
yMeHbIniIoch. Kak crmeactBue dTOro, cpokud (GopMHpOBaHUS HOPMAaIbHOU
MUKPOQIIOPBI PE3KO BO3POCTH, M3MEHHJICS KAaYeCTBEHHBIH M KOJMYECTBEHHBIM e
COCTaB. JTOMY TaKkXe CIHOCOOCTBOBAJO IIMPOKOE HCHOJb30BaHHE B XX BeEKe
aHTUOHMOTHUKOB.

BaxxHoil OCOOCHHOCTBIO COBPEMEHHOM JUETHhI SIBISACTCS TaKXe HW3MEHCHHE
COCTaBa W COOTHOIICHHUSI, YIOTPEOISIEMBIX B MHUITy KOMIIOHEHTOB, YYaCTBYIOIIHNX B
o0OeCleuYeHn OpraHu3Ma IUIACTUYECKUMH U PETYJISTOPHBIMU  COSIUHEHUSIMU.
YroTpeOaeHuenpenMyIeCTBEHHO MUIITUPACTUTEILHOTO (KOPEHbBS, OPEXH, IIIOJIbI,
3€JIeHb, TPHOBI, SAT0/IbI, HPYKTHI), peke PHIObI U MsiCa PUBOANIO K (OPMHPOBAHUIO
palrioHa MeHee Ooraroro O€JKOM, HO COJEepKalliM CYUIECTBEHHO OoJibliee

8130mpeHON B! - TIPEIIeCTBEHHNKH THITHIOB.
[TonMaMUHBI BBITOMHSIOT (YHKIHIO MOAYISATOPOB HEHPOMEIMATOPHBIX CHCTEM MO3TA.
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KOJIMYECTBO MUHEPAIbHBIX COJIEH, THUINEBBIX BOJOKOH, AHTHUOKCUIAHTOB. B
HACTOAIEE BpeMs CpeAHecTaTUCTUUeCKui dYenoBek B 10-20 pa3  Oosblie
yHnoTpeOssieT cojel HaTtpus, B YETbIpE pa3a HACBIIIEHHBIX >KUPHBIX KHUCIOT.
CooTHolieHue omera-6 K omera-3 KUPHBIM KHCJIOTaM B MHILIEBBIX MNPOAYKTaX,
UCIIOJIB3YEMBIX B MPOILIOM CTONETHH,ObUI0 2:1. Y COBpEMEHHBIX 3CKUMOCOB 3TO
COOTHOIIIeHHEe paBHseTcs 1,7:1, y kKopeHHOro HaceneHus: SIMOHUMU 3TO COOTHOILICHUE
omm3ko kK 12:1. YV COBpeMEHHBIX KHUTEIE KOHTHHEHTAIBHBIX TOCYIapCTB
COOTHOIIIEHUE ATUX KHUCIOT B IHUILE HOCUT OOpaTHBIM XapakTep, U MOPOH MOMKET
nocturath 50:1, 4TO He MOKET OJArOMPHUATHO CKA3aThCA Ha 3/I0OPOBBE.

OTMmeyaeTcsi CYHNIECTBEHHOE CHI)KEHHE YPOBHS HEOOXOJUMBIX YEJIOBEKY
MUILIEBBIX HMHIPEMEHTOB TMpU NOpUTrOTOBIECHUHM THUIIU. COBPEMEHHBIE METO/bI
00paOOTKH MHUIIEBBIX MPOAYKTOB KaK JJisi HEMOCPEACTBEHHOTO UX MOTPEOJICHHS B
MUILY, TaK U JUIS JUTUTEIBHOTO XPAaHEHUs Tak)Ke€ BHOCST CBOM HeOJIaromnpusiTHBIN
BKJIaJl B JIMETy HaIllero coBpeMeHHHKa. [IpupyunmB oronp, a 3arteMm, pa3paboTaB
JIpYrUe TMpPUEMbl TEPMHUECKOU, (U3MYECKOM U XUMHUYECKOM 00padOTKU MHUIIIH,
YEJIOBEK B 3HAUYUTEIBHOW CTENEHU COKPATHJ €€ MUTATEIbHYI0 IIEHHOCTh, Pa3pylInI
T€ €€ KIIYEBbIE KOMIIOHEHThI, KOTOpBIE KpailHE HYXKHbI, JIsI HOPMaJIbHOTO
dbyHKUMOHUpOBaHUS  opraHu3ma. K coxkalleHMIO, COBpPEMEHHas  MuIIeBas
MIPOMBIIINIEHHOCTh, MaJI0 OOpalaeT BHUMAaHUS Ha TO, YTO BaXKHEWUIIINE KOMITOHEHTHI
MWLM pa3pyllalOTCs TMpPU OYHUCTKE, BBICYIIMBAHWUW, HArPEBAaHUU U TIpH
3aMOpakuBaHuu. Tak, B MPOLECCE OYMUCTKU 3€pHO YTPAuMBAET CBOM BayKHBIE
NUIIEBbIE  3JIEMEHTHI, PAaCHOJIO)KEHHbIE B  O0OJOYKE 3€pHAa - BUTAaMUHBI,
AHTUOKCHUJIAHThI, aMUHOKUCIOTHI. Eciu paccMoTpeTh Bce 3Tanbl MPUTOTOBICHUS
MUIIEBBIX Macel U KUpPa, TO MOKHO YOEIUThCS, 4TO CO cOOpa CeMsiH U 3€peH, MX
BBICYIIIMBAHUS, OYMUCTKH, DPa3/laBJIMBaHUs, HArpeBaHUs, HKCTPAKIUU, OTACIICHUS,
OYMCTKHM, YCTPaHCHMS 3alaxa, B TOM WM HWHOMW CTENEHH KOHEUYHBIM MPOAYKT
JUIIAETCS KJFOUEBBIX MUTATEIbHBIX KOMIIOHEHTOB B PE3yJIbTaTE€ CAMOOKHUCIIEHUS,
THIPOJIN3a, H30MEPU3AIUH, YTPAThl TOKO(DEPOIIOB.

B kadectBe nprumMepa 3aBUCUMOCTHU LIEHHOCTH ISl 3I0POBbSI YEJIOBEKA MPOIYKTa
MUTAHUS OT CHIPhSI MOTYT OBITh JAHHBIE O COCTABE HEHACHIIIIEHHBIX KUPHBIX KUCIIOT B
MOACOJIHEUHOM Maciie. [Ipu nmosiydueHun Maciia U3 ceMeueK MOACOJHEUYHHKA, B3SThIX
Ha 10-i neHb, COOTHOIIEHHE B TOTOBOM MPOJYKTE omera-6/omera-3 paBHo 3:8, mpu
HCIIOJIb30BaHNN COOpaHHBIX ceMeuek Ha 30 JIeHb 3TO COOTHOIIEHHE aocTuraeT 12:1,
a Ha 90 nenb or uBereHusi — 24:1. 3enenpie OaHaHBI XaPAKTEPU3YIOTCS MEHbBILIUM
IJIMKEMUYECKUM HWHAEKCOM, YeM JKEJIThle CIielible OaHaHbl, MOCKOJIbKY MOCJIEIHUE
cojiepkat OoJibllie OBICTPO YCBOSEMBbIX caxapoB. Hamm npeaku mperuMmyiecTBEeHHO
ynotpeossuid (pyKThl W OBOIIM 33J0JIT0 O TOr0, Kak OHM cO3peroT. DPYyKThl U
OBOILM 00Ja1al0T MOIIHBIM AHTUMYTAar€HHbBIM W TMPOTHUBOPAKOBBIM 3P (HEKTOM,
Oyaroiapsi HaJUYMIO B HHUX OOJIBILIETO KOJIMYECTBA (PIIABOHOMJOB U TIIyTaTHOHA.
Oco0eHHO MHOTO aHTHOKCHJAHTOB B OKpaIlEHHBIX OBOIax M (Qpykrax. ITo
MOCIYXWJIO  OCHOBaHMEM  AMEpPUKAHCKOMY  IPOTUBOPAKOBOMY  OOIIECTBY
PEKOMEHIOBATh €KETHEBHOE YIMOTPEOICHNE KaXIBIM B3POCIBIM YEJIOBEKOM OT IISITH
710 BOCBMHU Pa3JIMYHBIX CBEXHX OBoIeH U ¢GpykToB. B mpoliecce mpuUroToBICHUS
MWLM 3HAYUTENIbHOE KoJnuecTBO (0T 5 10 80%) pacTUTENbHBIX aHTUMYTAreHHBIX
cyOcrannuii paspymaerca. 90% pbeiObero xupa, 00raroro omera-3 KHCJIOTaMH B
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npolecce MNOATNOTOBKM IOABEPraercs THAPOTr€HU3AlMU, KOTOpas yAalseT »3TU
MPUPOJIHBIE AHTUOKCUAAHTHI. boiiee TOro, HCXoAs U3  TEXHOJIOTUYECKOU
1eJIeco00pa3HOCTH B yIIepO MOJIE3HOCTH AJIA 3/I0POBbs, PACIIMPSIOTCS MOCEBHI U
BBIPAIIMBAHUE TE€X PACTEHUN U KMUBOTHBIX, HIPOIYKTHI U3 KOTOPBIX JIyUIlle XPaHATCS,
HO JIMIICHBI CTOJIb HEOOXOJUMBIX JIJIi OpraHM3Ma 4YeJIOBEKa JIETKO pa3pyllaeMbIX
MUILIEBBIX KOMIOHEHTOB. Hampumep, NpUOPHUTET OTHAETCS PACTEHHSIM, B Macie
KOTOPBIX OOJIbIIE COAEPKUTCA KUPOB, OTHOCSIINX K KJIacCy omera-6 BMeCTO oMera-
3, TIOCKOJIBKY TOCJEIHNE OBICTPO OKHUCISIOTCA U CYIIECTBEHHO COKPAIIAIOT CPOKU
TOJTHOCTH THUUIEBOTO MpOoAyKTa. Mexay TeM MOCHIEIHsAs TpyIlna HEHACBHIILEHHBIX
JKUPHBIX KHUCJIOT, OyIy4d MPUPOJHBIM aAHTHOKCHJIAHTOM, HeoOXoauma st
HOPMAJIBbHOTO (DYHKIMOHUPOBAHUS MPAKTHUECKH BCEX KIETOK OPraHOB W TKaHEH
YEJIOBEKa.

B pesyneraTte aHTPONMOTEHHOM NESTEIBHOCTH CEIIBCKOXO3SMCTBEHHBIE YTOJIbsI
OOETHSIOTCS ¥ UCTIBITHIBAIOT Je(UIIUT MUTATENbHBIX BellecTB. Kak ciencTsue 3Toro,
BO MHOTHX ChEIOOHBIX PACTEHUSX YMEHBIIAETCS COJEP)KaHUE >KM3HEHHO Ba’KHBIX
coenuHeHuid. Ilo manHbpIM amepukanckux wuccieponatened, 80% mnouB CIIA He
MOTYT B HAaCTOsIILI€e BpPEMs YIOBJIETBOPUTh MOTPEOHOCTH CEIBCKOXO3SIMCTBEHHBIX
KyJbTyp B MUHEpaiax M UX KoMIuiekcax. B pesynbrare, eciiu B Hadane XX BEKa B
100 r mmuHata copepxkanock 157 mr xeneza, To B 1968 rony KoamyecTtBo 3TOro
MHUKPO3JIEMEHTa B JAHHOM pacTeHuH ynano ao 27 wmr, B 1979 — no 12 mr, a B
HACTOSIIIEe BPEMs €ro MeHblle 2 Mr. J{s yIOBIETBOPEHUSI CYyTOYHOM MOTPEOHOCTH
B3POCJIOIO POCCHUSTHUHA B )KeJie3€ Nepej] MepBoi MUPOBOM BOMHOM JOCTATOYHO OBLIO
ChECTh JIBa KPYNHBIX 510510Ka. B HacTosmiee Bpems aaxe ynorpednenue 1 Kr s0mok
HE BOCIIOJTHHUT CYTOYHBIC TIOTPEOHOCTH B 3TOM MuHEpasie[8].

M3menunach couuanbHas CTPYKTypa HAaceleHus, B pe3yibTaTe B HACTOSIIEe
BpeMs 3HAUMTENIbHAs YaCTh HACEJICHUS MPOXKMBACT B MPOMBIIIJICHHBIX I[EHTpax W,
MEpECTaB y4yacTBOBATh B HEMOCPEACTBEHHOM MPOU3BOICTBE MPOJIYKTOB MUTAHMS,
MPAKTUYECKN JIMILIEHA HATypPallbHBbIX CBEXKHX CEJIbCKOXO3UCTBEHHBIX MPOIYKTOB
nuTaHus. B pesynbrare HWHTEHCHU(UKAIMK MPOMBIIIICHHOTO IPOU3BOJICTBA C
UCIIOJIb30BAaHUEM YyJIOOpEHMA, TepOUIIUIOB, (PYHTUIIUIOB MOTydaeMble MPOIYKTHI
MUTaHUSI CTAIM CYIIECTBEHHO YCTYMAaTh MO COJEPKAHHUIO KM3HEHHO HEOOXOIUMBIX
MUIIEBBIX CYOCTAHIMI B JECATKHU pa3 TeM MPOAYKTaM, KOTOPbIE MPOU3BOIUIKCH 11O
TPAAULIUOHHBIM TEXHOJIOTHSIM.

OnpeneneHHoe 3HAYEHUE B HEAOCTATOYHOM IMOHUMAHUU B COBPEMEHHBIX
YCIOBUSIX ~ BaXXHOCTH  HCIIOJIb30BAaHUS B  €XKEIHEBHOM pallMOHE 4YeJIOBeKa
HEJIOCTAIOMIMX KU3HEHHO BAXKHBIX PETYJISTOPHBIX MMEET W CIOXKHUBILASACA CUCTEMA
TOBAapHO-JICHEKHBIX OTHOIIEHUA B 0O0JacTu 3apaBooxpaHeHus. [IpousBogurenu
(dbapMaleBTUYECKUX TMpenapaToB, TOPMO3AT BHEAPEHHUE B IOBCEIHEBHYIO >KHU3Hb
rpaxkJiaH TPOOUOTUKOB U TPOAYKTOB (DYHKIIMOHATBLHOIO MUTaHus. s ymydieHus
CUTyalluH, TpeOyeTcs OrpoMHas MPOCBETUTENbHAs paboTa, YTOOBl yOemuTh
HaceneHue Poccuu, B 3HAUMMOCTH M TIOJIE3HOCTH INMPOKOrO HCIIOJIB30BAaHUS B
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paIMoHe MUTaHUS MPOAYKTOB (YHKIIMOHATHHOTO HA3HAYCHUS(IHINEBHIC MPOTYKTHI-
ajanToreHsl’.)

B Hacrosimee BpemMs NPUXOJUT MOHUMAHUE HEOOXOAUMOCTH 3aMEHBI
KOHLIETILIUA PAlMOHAIBHOTO THUTAaHUS Ha KOHIIEMIMIO ONTUMAJIbHOTO 30POBOTO
nutanus. [lapagurma ujged yaoBIETBOPEHHUS TOJo0Jla W MUIIEBOM 0e30macHOCTU
MEHSETCS MapaJurMoi pacCMOTPEHUs MUILK, KaK BaKHEHIIero (pakrtopa coXxpaHeHUs
U yIy4IlIEHUS 3/I0POBbs, CHUOKCHUS] pUCKOB BOZHUKHOBEHUS 3a00JI€BaHUM.

B mocnennue rombl BO MHOTHX CTpaHax MHUpa PSAAOBBIC MOKYIATENH MUIIEBHIX
MIPOYKTOB OOECIIOKOCHBI HE CTOJILKO TEM, COJICPKHUT JIM THUIIA JOCTATOYHO KATIOPHA
U TUIACTUYECKUX CYOCTAaHIIMH W YAOBIETBOPSIET JU OHA BKYCO-apOMAaTHYECKUM
3ampocaM, CKOJBKO OKasblBaeT JM BhIOpaHHAS WMH THINA HA OXUJAECMBIHA
03710pOBUTENBHBIN d(DPekT Ha opranusm. [IpoBenennsiii B 15 ctpanax EBpomneiickoro
coro3a B 1996 roay onpoc noutru 15000 B3poCHbIX JIIOAEH MOKa3ai, 4To 9% W3 HUX
MpEeXJie BCEro MpH BHIOOPE MPOAYKTOB MUTAHUSA 3ayMbIBACTCS HAJ TEM, KaKOM
MO3UTUBHBIA 2(P(EKT Ha MX 3I0POBbE OKAXKET BHIOPAHHBI MMM MPOAYKT. 32%
OTIPOIICHHBIX OTMETHJIM, YTO YKa3aHUs Ha BO3MOXKHOE O3/J0POBUTEIHLHOE JEHCTBUE
BBIOPAHHOTO MMH TMPOAYKTA MPH €ro MOKYNKe UIpaloT Ba)KHOE 3HAaueHue. Takum
o0pa3oM, MpOIECC MOHMMAHUS W OCO3HAHMS 3HAYCHUS HE3aMEHUMBIX (PAKTOpOB
MUTaHUs B MPOGUIAKTUKE HAPYIICHUS 3/I0POBbs, YBEIUUECHUU TIPOJOIKUTEIHLHOCTU
JKU3HM, HAYaJICid — JIFOJAM BCE Yallle MPUOEraroT K HCIOJIb30BAHUIO OMOJIOTHMUYECKH
aKTUBHBIX JT00aBOK, BKIIFOUCHHIO B PAIIMOH MUTAHUS (DYHKITMOHAIBHBIX MMPOIYKTOB.

[Tutanue mOKHO (HOPMHUPOBATHCS HA OCHOBE KJIFOYEBBIX MPUHITAIIOB 3JI0POBOTO
MUTAaHUSA C ydeToM (aKTHUECKHX DHEProTpaT, BEIMYWHBI OCHOBHOTO OOMEHa,
Bo3pacta. OCOOEHHO 3TO BaXKHO B JIETCKOM BO3pacCTe.

310poBO€ MUTAaHUE — OJHO M3 0A30BBIX YCIOBUN (POPMHUPOBAHUS 3O0POBbS
JeTel, WX TapMOHUYHOTO pOCTa W pa3BUTHI. He3nopoBoe mMHIEeBOe MOBEACHHE
dbopMUpyeT PHUCKHM H30BITOYHON Macchl Tejia, caxapHoro awabera, 3aboJieBaHUN
OpraHOB TMHUIIEBAPEHUsS, DHIOKPUHHON CHUCTEMBI, CHUCTEMbI KpPOBOOOpAIICHHUS.
[ToaTBepkaeHNEM PUCKOB CIIYXaT PETUCTPUPYEMBbIE TTOKa3aTeIu 3a00JIeBa€MOCTH.

OCHOBHBIE MPUHIIMIIBI 3I0POBOTO MUTAHUS, KOTOPHIE JOJIKHBI OBITh YUYTCHBI
npu GopmupoBaHuM MeHIO: 1) oOecredueHne pa3sHOOOpa3ust MEHIO (OTCYTCTBHE
MOBTOPOB OJIFOJT B TCUCHHUE JHS M JBYX CMEXKHBIX C HUM KaJCHIAPHBIX THEH); 2)
COOTBETCTBHE JIHEPreTUUYECKON IEHHOCTH HHEprosarparaMm, XUMHYECKOTO COCTaBa
001 - PU3NOIOTMIECKUM MTOTPEOHOCTSAM OpraHu3Ma B MaKpO- U MUKPOHYTPHCHTAX;
3) uCHoib30BaHUE B MEHIO OJIOJ, PEUEeNTypbl KOTOPBIX, IPETyCMaTPUBAIOT
WCIIOJIb30BaHUE IIAAININX METOJOB KYyJHWHApHOW 00paboTKU; 4) UCIOIb30BaHUE B
MEHIO THIIEBBIX IMPOJYKTOB CO CHIDKCHHBIM COJICPKAaHHUEM HACBIIIEHHBIX KHUPOB,
MIPOCTHIX CaxapoB, IMOBAPEHHOM COJIHM, a TaKXe MPOIYKTOB COJEP)KAIIUX IHUIICBBIC
BOJIOKHA; TIPOAYKTHI, 0OOTallleHHbIC BUTAMHHAMH, MHKPOdJEMEHTaMHU, Oudumo- u
JaKTO- OaKkTepusMH U OHMOJOTUYECKH AaKTHBHBIMH J00aBKaMH;, 5) ONTHMAILHBIN
pekuM nuTaHus; 6) HaTMYMe HE0OXO0AUMOTO 000PYIOBAHUS U MPOYNX YCIOBUM IS
MIPUTOTOBJICHHSI OJIF0]T MEHIO, XPAaHEHUS TTUIIEBBIX MTPOTYKTOB; 7) OTCYTCTBHE B MEHIO

T TpomyKTEI-a AN TOréHBI—TIPO LYK THITTPHPOTHOTO TIPOMCXOXK/ICHHS, CTIOCOOHBIE TOBBIIIATH
HECTICIIM(PUICCKYIO COMMPOTHRIIIEMOCTh OPTaHu3Ma K ITUPOKOMY CIIEKTPY BPEIHBIX (PAKTOPOB
bU3HYECKOM, XUMIUYECKON 1 OMOIOTUYECKON MPUPOIBI.
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MPOJYKTOB B TEXHOJOTMU H3TOTOBIICHHS KOTOPBIX HCIOJIb30BAINCH YCUJIUTENH
BKyCa, KpacHUTENM, 3alpelleHHble KOHCEPBAHTHI, MPOIYKTOB, 3alpPEHICHHBIX K
YOOTPEOJICHUIO; a TakXKe MPOAYKTOB C HAPYIICHUSIMHU YCIOBUM XpaHEHUS U
UCTEKIIUM CPOKOM TOJIHOCTH, MPOAYKTOB IMOCTYNHUBIIMX ©0€3 MapKUPOBOYHBIX
ApABIKOB ¥ (Wiu) ©O€3 COMpPOBOAMTENBHBIX JIOKYMEHTOB, TOJTBEPKIAIOLIUX
0€30MacHOCTb MUILIEBBIX MPOAYKTOB.
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Kamuarckuii MHCTUTYT TOBBIMICHUS KBATU(UKAIMK MEJaroruueckux KaJIpoB. — T.
[TerponasnoBck-Kamuarckuii. — 2015. — 67 c.

3. lanctsan A. I'. Ponp HacneacTBeHHOCTH W cpefibl B (OPMHUPOBAHUU
310pOBbs yesoBeka // CoBpeMeHHbIe MpooOsieMbl HayKu 1 oOpa3zoBaHus. — 2016. — Ne.
4. —C. 232-232.

4. 3akpesckun B. B., Konuak [O. B. HapyweHuna nuweBoro
noeBefeHns Kak haktop pucka pas3sutua 3abonesaHun «LinBunuzauum» //
300pOBbE - OCHOBA YENIOBEYECKOro MnoTeHuuana: npobnembl u Nyt ux
peweHus. - 2013.- Ne 8 (1). - C.378-380.

5. 3yeB E. T. ®yHKUMOHASNbHbLIE HAMUTKU: UX MEHI0 B KOHUEMUUK
300poBoro nutanus // MNuwesan NpoMbIneHHOCTb. - 2004.- Ne7. - C.90-95.

6. 3ynbkapuaaeB T.P., Mypsicea E.H., Tiopuna O.B., 3ynekapuaeBa A.T.
310pOBOE MHUTAaHUE: HOBBIE TMOJAXOAbl K HOPMHUPOBAHUIO (HU3UOJIOTHUYECKUX
MOTPEOHOCTEN B PHEPTUM U MUIIEBLIX BEIIECTBAX JJIS PA3JIMUHBIX TPYII HACEICHUS
Poccwiickoii @enepannu /Menuuunckuii BecTHUK bamkoprtocrana.- 2011.- T. 5.-
C.150-154.

7. Hcaer B.A. He3zamenumbie ¢GhakTopbl MUTAHUA U UX (PU3HOIOTHYECKAs
posb. M. 3A0 MUP u COT'JIACHE. 2008. — 257c.
8. Hcaer B.A. ®usnosorndeckrue acreKkThl 3J0poBOro obpasa >ku3Hu. M.

3A0 MUP u COI'JTACHE. 2013. — 156c¢.

9. JlucuubiH KO. ., Xypaenesa T. B., Xmenb A. A. W3 nctopumn
N3yyeHna BNUAHMS obpasa XusHu Ha 3ao0poBbe // Mpobnembl coumanbHOM
rMrveHbl, 34paBoOXpaHeHns u UCTopun meguumHel. - 2014, - Ne 2. - C. 39-42.

10. HekpacoBa T. A. CouuanbHo-ncuxonornyeckne dakrtopsbl
OTHOLLEHMS YyenoBeka K cBoemMy 300poBbto // Cepsuc +. - 2010. - Ne1. - C.84-
88.

11. MP 2.3.1.2432-08 «Hopmbl dusnonornyecknx notpedbHocTen B
9HeprMm u nNUWEBbIX BewecTBax AN pasfuyHbIX TPynn HaceneHus
Poccumnckon denepaunmny». MeTogunyeckne pekoMeHaauuun: -M.:
depepanbHbIN LEHTP TUIrMeHbl 1 anaemuonorun PocnotpebHaa3opa, 2009.
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12. TloroxeBa A.B., barypun A.K. IlpaBunbHoe nutanue - (GyHIaMEHT
30pOBBA U Jonrosetus // Tlumeas nmpoMbIuieHHOCTS. - 2017. - Nel0. — C. 58-61.

13. Tlo3usxoBckuit B.M. Dpomtouust nutanus u GHOpMHPOBAHUECHYTpPHUOMA
coBpeMeHHoro uenoBeka // Mnnyctpust nutanus (Foodindustry). - 2017.- Ne3 (4). —
C.5-12.

14, TapmaeBa WN.IO., Edbumosa H.B., barnymkuna C.}O. I'uruenunveckas

OLICHKA MUTAHUS U PUCK 3a00JICBACMOCTH, CBA3aHHBIN C ero HapylueHueM // ['urueHa
u canutapus. - 2016. - Ne 95 (9). — C. 868-872.

4.2.2.Tema Ne 2 «OcHOBBI (PU3H0I0THH NIMILEBAPEHUD)
Hean:ChopmupoBaTh mpencTaBieHreo (U3HOIOTUN THUIIEBAPEHUS, POJIHU

HOpMaJIbHON MUKPO(]IOPHI KUIIEYHUKA B (YHKIIMOHUPOBAHUH OpraHU3Ma.
KounTtposibHbIe BONIPOCHI:

1. Yrto uzyuaet Hayka Tpodosorus?

2. Kakue BaxHeiIne KOMIOHEHTHI MUIIH, HEOOXOUMBIE I OAEPKAHUSL
HOpPMaJbHOIO 0OMEHa BEIIECTB, (PYHKIMOHUPOBAHUS OPraHOB U TKAHEH,
TapMOHUYHOI'O pOCTa U pa3BuTusi, Bam n3BecTHb!?

3. Kaxkue otnensl nuieBapuTeNIbHOrO Tpakta Bel 3HaeTe, ux posb B

NULIEBAPEHUH.

Kaxkas posib meyeHu B npouecce NueBapeHus?

HasoBure n3BectHsie BaM THIbI NUieBapeHUsI.

Kakue (hyHKIMY BBINOTHSAET NUILIEBAPUTEIbHBIN TPAKT?
[lepeuncnure GyHKIMH, BHITOIHIEMbIE HOPMAIbHOM MUKPO]IOpO
KUIIEYHUKA?

No ok

CunpaBo4HbIe MAaTEPHAJIbI 110 TEMe:

Bonbimas posb B M3yuyeHUH MEXaHU3MOB MUIIEBAPEHUS U YCTAHOBJICHUH OOITUX
3aKOHOMEPHOCTEH YCBOEHHUSI MHUIIM NPUHAICKUT akaaemuky A.M.Yronesy,
cozaasiiemMy B 1980 roy HOBYIO MEKIUCIUTUIMHAPHYIO HAYKY TPO(OIIOTHIO.

Tpodornoruss - sT0 «Hayka O TIWINE, NMUTAHWM, TUIIEBBIX CBA3SX U BCEH
MPOIIECCAXyCBOEHUS MUIIM HAa BCEX YPOBHSAX OPTraHU3AlMM KUBBIX CHCTEM (OT
KJIIETOYHOTO 10 OuocdepHoro)». A.M. VYroneBbiM OblIa MpeIIOoKEeHA TEopHUs
«aJIeKBaTHOTO MUTaHU», OCHOBHBIMHU MOCTYJATaMH KOTOPOTO SIBIISIETCS TPU3HAHUE,
YTO BCE KOMIIOHEHTHI IUINM (HyTPHEHTHI'! M GamiacTHble BemmecTBal?) HeoOX0uMBI
JUISL  TIOJIEP’KaHUsI MOJIEKYJISIPHOTO COCTaBa OpraHu3Ma W BO3MEIIECHHS €ro
MJIACTUYECKUX U DHEPreTHUECKUX 3aTpaT; BKIIOUAIOT B C€0S1 MOTOKU MUTATENbHBIX U
pEeryJsiTOpHBIX  cyOcTaHUMi; OajaHC  MHILEBBIX  BEIIECTB B  OpraHU3MeE
MOJJIEP>KUBAETCS 32 CUET BHICBOOOXKIEHUSI OTACIbHBIX HYTPUEHTOB U3 CIOKHBIX MO
COCTaBy  MHMILEBBIX  MPOJYKTOB 32  CYET  MOJIOCTHOTO,  MEMOpPAHHOTO,
BHYTPHUKJICTOYHOTO TMHUINEBAPEHUs, a TaKXKEe MHUKPOOHOTO CHHTE3a OaKTepusMU
MHUILEBAPUTEIBHOTO TPAKTA.

Ucxons u3 Teopum aaexkBaTHoro nutanus (A.M.Yronesa), Ajis HOpMaJIbHOU
KU3ZHENICATCIbHOCTH OpPraHu3My HEOOXOJUM IJIACTUYECKUNA W DHEPreTUYECKUM

1 HytpreHTbI — 6HOIOTHYECKH 3HAYUMBIE KOMIIOHEHTB;
12 BanmnacTHBIE BEIIECTBA — OMOJIOTHYECKH HE3HAYNMBIE KOMITOHEHTEL.
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MaTepuai, a TaKXkKe pa3HOoOOpa3Hble pErysITOpHble CYOCTaHIMH, KOTOPHIE
MOCTYNAOT B OPraHU3M C MUIIEBBIMU MPOLYKTAMH.

PaznuuaroT miecTh BaKHEHWIIMX KOMIIOHEHTOB IMHUIIH, KOTOpPbIE HEOOXOAMMBI
OpraHu3My JUisl MOJJIepKaHUsl OOMEHa BeIeCTB, (PYHKIMOHUPOBAHUS OpPraHOB M
TKaHeH, JUisi pocTa U OOHOBJEHUS KJIETOK OpraHM3Ma - 3TO BOJA, OEJKH, >KHUPHI,
YTJIEBO/IbI, MUHEPAJIbHBIE BELIECTBA U BUTAaMUHBL. [Ipexae ueM opraHu3m yCBOUT HX,
OHM TIOJIBEPraloTCsl paclICIUICHUIO Ha Oojiee MPOCThIE PJIEMEHTHI. DTO MPOUCXOJUT
OJlarosiapst mpoLeccaM MUILEBAPEHUS.

[TumeBapeHne  —3TO  COBOKYITHOCTh  (DM3WYECKUX,  XHUMHYECKHUX |
($U3MONOTMYECKUX TPOILIECCOB, B pe3yslbTaTeé KOTOPBIX TMOJA  BO3JIEHCTBUEM
(dbepMEeHTOB MHUTATEIBHBIC BEIIECTBA PACIICIUIAIOTCS Ha 00Jee MPOCThIe XUMUYECKUE
COEJIMHEHHUSI, CIIOCOOHBIE BCACHIBATHCS YEPE3 CTEHKY JKEIIYAOYHO-KAIIEYHOTO TPAKTa,
NOCTYIaTh B KPOBOTOK M yCBAaMBATHCS KJIETKaMu opranusma. I[lpu sTom B mpouecce
MUIIECBAPEHUSI  MUTATEIbHBIE  BEIIECTBA, IIOCTEIIEHHO  MPOJBUTasCh  4Yepe3
MUILIECBAPUTENBHBIM TPAKT, MPOXOIAT CYMMAapHOEPACCTOSIHUE TMOpsAKa JECATH
METPOB. JTH MPOLECCHI MPOTEKAOT B ONPEACICHHON MOCIEN0BATEIBHOCTH BO BCEX
OTJIeJaxX MUILIEBAPUTEIHHOTO TpakTa (MOJIOCTU PTa, TJIOTKE, MUIIEBOJEC, KETYIKE,
TOHKOM UM TOJCTOM KHIIKaX C YYaCTHUEM I[I€YEHH U JKEIYHOIO ITy3bIps,
MOKEITYJOYHOM  Kene3bl). TOJbKO MHUHEpaJbHbIE COJIM, BOJIa W BHUTaMUHBI,
YCBAaMBAIOTCSl YEJIOBEKOM B TOM BHJI€, B KOTOPOM OHHM HaxoniTcsl B muile. benkwu,
YKUPBI U YTIIEBOJIBI MOMAIaI0T B OPraHU3M B BUJIE CIIOKHBIX KOMILIEKCOB. YTOOBI OHU
YCBOWJIHCH, TpeOyeTcsl ciokHas (u3nyeckas U xumuyeckas nepepadortka. Kpome
TOro, KOMIIOHEHTHl MHIIM JOJKHBI TMPEIBAPUTEIHHO YTPaTUTh CBOIO BHJIOBYIO
crenuPuYHOCTh, HMHAUY€ OHM OyAyT NPUHUMATHCS CHUCTEMOM HMMYHHMTETa Kak
Yy>KE€pPOJIHbIE BELIECTBA.

[IumeBapeHue HAaYMHAETCSAC U3MENBYEHHMS NUIIM B POTOBOM  MOJOCTH,
YBIQKHEHUS €€ CIIOHOW, MEepBUYHOro MeTaboim3mMa W TpaHChOpMaIu TOoj
BO3JICCTBUEM (PEPMEHTOBCIIIOHBI (ammIa3bl, MPOTEUHA3bI, JHMAa3bl, (ocdaTassbl,
PHK-a3b1). Cpennsst npoa0mKUTEIbHOCTh TPEObIBAHUS U B MOJOCTU PTa JI0JDKHA
cocTaBIsATh nopsiaka 15-20 cek. B ciydae cokpailieHusi BpeMEHU HAaXOKICHUS MHIIH
B IOJIOCTH PTa, HAPYIIAIOTCS MPOLECCHI MUILEBAPEHUS, COOTBETCTBYIOIINE TAHHOMY
y4acTKy NHUIIEBAPUTEIBHOTO TpakTa (M3MENbUCHHE, pAacMaJl KpaxMallHa MpPOCThIE
caxapa).

Janee ciemyer 9JTanm  NEPENBIKEHHME  MHINEBOTO  KOMKAa 3a  CYET
MEePUCTATFTUUECKUX JBIDKCHUN MBI TJIOTKA M THUIIEBOJA B KEIYIOK. AKT
IJIOTaHUS BKJIFOYAET B ce0s a3y poTOBYIO (IIPOU3BOJIBLHYIO), TIIOTOYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), TMHILIEBOJHYIO (MEIJICHHYIO HENpou3BOJbHYI0). Cpennss
MPOJIOJKATEILHOCT BPEMEHU MPOXOXKACHUS MHUINEBOIO KOMKa uepe3 MHUIIEBOJ
cocTaBisieT 2-9 cek, W 3aBUCUT OT IUIOTHOCTHM mnuM. [ npeaoTBpalieHus
oOpaTHOr0O TOKa TMHWINKA, a TakKXKe pa3TpaHUUYCHUS BO3ACHCTBUS Ha Hee
MUILIEBAPUTEIIBHBIX (bepMeHTOB, MUILEBAPUTEIIbHBIN TPaKT obecrieueH
CHEIUAIBHBIMU KJIAllAaHAMM.

[TuiieBoil KOMOK, MOMaB B KEJIYJ0K, B TEYEHUE TPEX-MATU YaCOB MOJIBEPraeTcs
MEXaHUYECKON M XUMUYECKOU 00paboTKe (IMOJ] BO3JEHCTBUEM KEITYJOYHOTO COKa U
IPUCYTCTBYIOIIUX B HEM COJITHOM KHCIIOTBI, KOTOpasi 00ECIEUYNBAET KUCIYIO CPey B
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JKETYJKE, BBI3BIBACT JICHATYPAIUIO U Ha0yXaHWe OCIKOB, aKTUBUPYET METICUHOTCHEI,
OKa3bIBaeT OakTepUIMAHBIA >(PGEKT; MEeNCcUH- TepeBapuBacT OeJIOoKcoIepKallnue
NUIIEBbIE  MNPOAYKTHI). JlUmonauTHyeckass aKTUBHOCTh  JKEIYJOYHOIO  COKa
CIIOCOOCTBYET PaCHICIUICHUIO AMYJIbITUPOBAaHHBIX JKUPOB MoJjoka. OOpasyromasicsa B
JKETyIKE€ B 3HAYUTEIBHBIX KOJIMYECTBAX CJIU3b, C OJHONH CTOPOHBI, BBIIOJHSET
3aIIUTHYIO (QYHKIMIO 3aIMIIAs CIU3UCTYIO KETyKa OT ACHUCTBUS COJITHON KUCIIOTHI,
a TaKXkKe CIY)KUT HWCTOYHMKOM OHJOTEHHBIX O€NKOB Il UX MOCIeAyIolen
YTUIN3AILUU MUKPOOPTaHU3MaMU TOJICTOM KUIIKHU. B Kemynke MpUCyTCTBYET TaKke
CHeruanbHbINA (PaKTOp, 00ECIIeUNBAIONINMA B TaTbHEHITIEM YCBOCHHE BUTaMIHA B,

[Tocnme »xemyaka NHUIIEBOM KOMOK NONAJaeT B TOHKWUM KHUIICYHHK, JJIMHA
KOTOPOTro JOCTUTaeT 6,5 MeTpoB. KullieuHblil COK B 3TOM OT/AEJI€ MUIIEBAPUTEIHHOTO
TpaKkTa UMEET IIEJTOUYHYIO CpPEeay 3a CUET MOCTYIUICHUS! B TOHKUN KUIICYHUK KEIIYH,
COKa TIO/UKETYAOYHOM KeNme3bl W  BBIACICHUM CTEHOK KuiledyHuka. Cok
MOJKETTYIOYHONM  JKeJIe3bl COJNEPKUT Takue (QEepMeHThl, Kak ajib(ha-amuiiaza
(pacmeruisier  yrieBoanl), PHK-JIHK-nykieassl (pacmierisioT HYKJICHHOBBIC
KHUCIJIOTBI), JUMA3bl (PaCHICIUIAIOT XKUPbI), MPOTea3bl (pacIEIUIIIOT OETKU) B BHJE
MpodH3UMOB. Bcero B KuilledyHOM coke oOHapykuBaeTcs Ooinee 20 (epMeHTOB
(oHTEepOKMHA3bI, MeNnTHaa3bl, QocdaTasbl, HyKI€a3bl, JHMa3za, aMuiaza, JaKTa3a,
caxapaza W Jp.). Y JI0Jed, NPOXUBAIOIIMX B Pa3HbIX PETHOHAX, BCTPEYAIOTCS
WHJUBUYYMBI, Y KOTOPBIX OTMEYAETCS HEIOCTATOYHOCTh MPOAYKIHMH (hepMeHTa
JIAKTa3bl, yYaCTBYIOLIECH B YTUIM3AIMH JaKTO3bl. OCOOCHHO YacTO 3TOT BPOKIACHHBIN
nedexT ooHapyxkuBaercs y xkureneit (40-100% nonynsauun) Asuu u Adppuku. Cpeau
JIML CHaBSHCKOTO MPOUCXOXKAEHUS (pycckue, OeIopychl, YKpauHIbl) 1e(PUIMTHOCTD
nakTa3bl oOHapyxuBaetcs y 10-15% mpeacraButeneit momyssiium.

B TOHKOM KHUIIIEUHUKE TPOUCXOJAUT U BCAChIBAaHME OCHOBHOM MacChl
00pa3oBaBIIUXCA MPOCTHIX XUMHUYECKuX ¢parmeHToB numu.He mnepeBapeHHbIC
OCTaTKHU TMHIIM JaJIe€ MOCTYMAIT B TOJCTBHI KHIIEYHHK, B KOTOPOM OHU MOTYT
HaxoauThcsi OT 10 mo 15 yacoB. B »TOoM oTAene mnuileBapuTEIbHOTO TpaKTa
OCYIIECTBIISIIOTCS TPOIECChl BcachiBaHusa Boabl (10 10 1 B CyTKH), MUHEpaIbHBIX
COJIeH, TPOTEKAIOT OCHOBHBIE TPOIECCHI MHKPOOHON MeTaboau3aliuu OCTaTKOB
MUTATEIbHBIX  BEIIECTB, TIOCTYNHUBIIMX M3BHE WJIM  OOpa3oBaBIIUXCS B
MUILIEBAPUTEIBHOM TpakTe. [IpoAOIKUTENBbHOCTh TIpoliecca MHUILEBAPEHUS Y
3I0POBOTO YEJIOBEKA COCTABISIET B 3aBUCUMOCTHU OT CTPYKTYpPbl TUTAHUS COCTABIISIET
oT 12 no 36 yac.

BcackiBaHHE OCYIIECTBIISIETCS HA BCEM TMPOTSHKEHUU MUIIEBAPUTEIBLHOIO
TpakTa, MOBEPXHOCTh KOTOPOTO TMOKPHITAa BOPCUHKAMH, Pa3IAYAOIIUMUCI TI0
CTPYKTYpe U (YHKIHMH B 3aBUCUMOCTH OT cBoel Jiokanu3auuu. Ha 1 MM ciusucroi
npuxoautcs 30-40 BopcuHOK. BcackiBaHue OCYyHIECTBISIETCS 3a CYET peav3alluu
HECKOJbKMX MEXaHM3MOB (MAcCCUBHBIM TpaHCHopT, obOneryeHHas auddysus,
akTuBHBIA TpaHcnopT). [lpu stom, 50-60% mnpomykroB Meraboim3ma OEIKOB
BCachIBaeTCA B JABeHaaunarunepctHoil kumke, 30% - B ToHkou u 10% - B TOJICTOM
OT/ieJie KUIIIEYHUKA. Y TJIEBO/IbI BCACHIBAIOTCS TOJBKO B BUJIE MOHOCAXapoB, IPU 3TOM
MPUCYTCTBUE B KUIIIEYHOM COKE COJIEH HATPHsI CYIIECTBEHHO MOBBIIIAET CKOPOCTh UX
BcacbiBaHus. [IpoaykTel MeTaboim3Ma KHUPOB TaK e, KaKk ¢ OOJBIIMHCTBO
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NOCTYMNAIOMIMX C MUIIEH BOIO- M >KMPOPACTBOPUMBIX BHUTAMHUHOB, BCACBIBAIOTCS B
TOHKOM OTJIEJI€ KUIIICUHHKA.

BaxHyio ponb B Tpoliecce TMUINEBAPEHUsT WrpaeT Ie4YeHb, B KOTOPOM
MPOUCXOAUT OOpa3oBaHue xemud. JKemdb CHOCOOCTBYET OJMYyJbralldiu KUPOB,
BCACBIBAHUIO TPUTJIMIIEPUIOB, AKTUBHUPYET JIMIMA3y, CTUMYJIHPYET MEPUCTAIBTUKY,
WHAKTUBUPYET MENCUH B JBEHAIIATUIIEPCTHOM KHUIIIKE, OKa3bIBAE€T OAKTEPUIIUIHBINA U
OakTeprocTaTuyeckuii dPQPexT, ycUIMBaeT TUAPOJIU3 W BCACHIBAHHE OEJIKOB U
YIJIEBOJIOB, CTUMYJIUPYET Mposindeparfio SHTEPOLUTOB, MPOLECCH 00pa30BaHUs U
BBIJICTICHUS JKETUH.

BOoIBIMHCTBO TaCTPOMHTECTUHAIBHBIX TOPMOHOB B XMMHYECKOM OTHOIICHHH
IPECTaBISIIOT cO00M MENTHIBI M OKA3bIBAIOT MHOYKECTBO Pa3HO00pa3HBIX 3P (HEKTOB
Ha (QYHKIUU MHIIEBAPUTENLHOrO TpakTa W oOMeHa BemiecTB. OHM BIUSIOT Ha
CEKPEIMIO BOJBI, JIEKTPOJIUTOB M (PEPMEHTOB, MOTOPHYIO aKTHBHOCTD >KEITYJOYHO-
KHUIIIEYHOTO TpaKTa, BCACBIBAHUE BOJbI, DJIEKTPOJIUTOB W MUTATEIbHBIX BEIIECTB,
JESATEIBHOCTh  CEPJICYHO-COCYIUCTOM CHCTEMBI, (PYHKIIMOHAIbHYIO aKTUBHOCTb
SHAOKPHUHHBIX KJIETOK MUIIEBAPUTEIHLHOTO TPAKTA U IPYTUX IHIOKPUHHBIX JKEJe3.

B 3aBucuMOCTH OT TPOUCXOXKJEHUS (PEPMEHTOB pa3IMyalOT TPU THUIIA
nuiieBapeHus: 1) 3a cuer pepMEeHTOB, CUHTE3UPYEMBIX JKele3aMH YeJOoBeKa; 2) 3a
cueT (EpMEHTOB, CHHTE3MPOBAHHBIX MHUKPOOpPraHU3MamH; 3) OCYIIECTBISIEMOE
dbepmMeHTaMu, CoJIepXKAIIUMUCS B COCTaBe MPUHUMAEMOMN TTHUIITH.

B 3aBucumocTM OT JIOKamM3allMd TNHUIIEBApEHUE TMOAPA3NCIAIOT  Ha
BHYTPUKIIETOYHOE, KOT/Ia MPOILIECCHl THAPOIN3a MUTATEIHHBIX BEIIECTB MPOUCXOISAT
BHYTPH KJIETOK (32 CUET JM30COMAIbHBIX (DEPMEHTOB), M BHEKJIETOYHOE (IIOJIOCTHOE
Y IPUCTEHOYHOE).

Takum 00pazom, MUIIEBAPUTENBHBIN TPAKT B OpPraHU3ME UYEIOBEKa BBITOIHSIET
HECKOJIbKO (DYHKIIMIA:

1) cexpeTopHasi PyHKIUS - XapaKTepu3yeTcs o0pa3oBaHUEM MHUIIEBAPUTEIbHBIX
COKOB (CJIFOHBI, JK€TYTOUYHOTO, MOIKEITYJOYHOT0, KUILIEYHOTO COKOB U KEITUH);

2) MoTopHas (PyHKIIUS - 3aKIIFOYAETCA B KEBAHHH, IJIOTAHWH, TIEPEMEIINBaHUH,
NepeABMKCHUH UM 10 MUIIEBAPUTETLHOMY TPAKTy M YAAJICHUIO U3 OpraHu3Ma He
nepeBapruBaeMbIX  OCTaTKOB, B JBIDKCHHMM BOPCHHOK UM  MHKPOBOPCHHOK;
OCYHIIECTBJISIETCS. MYCKYJIATypoll MHINEBAPUTEIHLHOTO ammapara Ha BCeX JTamax
KOHBeElWepa;

3) BcaceiBaTenbHass (YHKIUS - 3aKIIOYACTCA B TMOCTYIUICHHM W3 TOJOCTH
KEITyTOYHO-KUIIIEYHOTO TpakTa B KPOBOTOK TMPOIYKTOB pAaCHICIUICHUS OEIKOB,
KHUPOB U YTIIEBOJOB (AMUHOKHUCIIOTHI, TIUIIEPHH, KUPHBIE KHUCIOTH, MOHOCAXapHIbl),
BOJIBI, COJICH, JICKApCTB U APYTUX COCAUHCHUH;

4) BHYTpUCEKpETOpHas (PYyHKIMS - 3aKJIIOYaIONIasics B BBHIPAOOTKE TOPMOHOB,
OKa3bIBAIONIMX PETYIHpYIOIIee JCWCTBUE HAa MOTOPHYIO, CEKPETOPHYIO U
BCACHIBATEIbHYI0 (YHKIIUU TUIIEBAPUTEIBHOTO TpakTa (TacTpUH, CEKPETHH U
JpyTryue TOPMOHBI);

5) okckpeTopHas (PYHKIUS - 0OECIIEUMBACT BBIJICTICHUE MUICBAPUTEIHHBIMU
KeJIe3aMU B TIOJIOCTh YKEITyI0YHO-KUIIIEYHOTO TPaKTa MPOAYKTOB 0OMeHa (MOYEBHHA,
aMMUaK, >KeIYHbIE TTUTMEHTBI), BOJBI, COJEH TSHKEIBIX METAJUIOB, JICKAPCTBEHHBIX
IpenapaToB, KOTOPBIE 3aTE€M yJASIFOTCS U3 OPraHU3Ma;
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6) SIBIISIETCS MECTOM oOnTaHus CUMOMOTHUYECKUX accouanum
MHUKPOOPTaHU3MOB.

HopmanibHyto  Mukpodaopy  MHUIIEBAPUTEIBHOTO  TPaKTaC COBPEMEHHBIX
NO3UIUN clenyeT paccMaTpuBaTh Kak MHO>KE€CTBOMHKPOOHOIICHO30B,
XapaKTEPU3YIOIIMXCS OIMPEJEICHHBIM COCTAaBOM M 3aHMMAIOUIUX TOT WA HHOU
OMoTON B OpraHu3Me 4eloBeKa. JTa MHUKpO(IIopa BKIIOYAET NECATKH M COTHU
Pa3HOOOpa3HBIX BUIOB MHUKPOOpPTaHM3MOB. HemocTtarok WM H30BITOK TOTO WM
MHOTO cyOcTpaTa WJIM METa0OJUTa CIY>KUT CUTHAJIOM Il YCHJIGHHS POCTa WU
rudenan COOTBETCTBYIOUIETO 3BEHA DKOJOTHYECKOW CUCTEMBI. B mporiecce sBoonnu
MOCTOSTHHBIE TIPEJCTaBUTENIM HOPMAIbHONH MHKPOGIOPHl MPEeBpalaIUCh BO BCE
Oonee B3amMocBs3aHHOE T1ieioe. OJHOBPEMEHHO ISl JIOCTMOXKCHHS OOJIbIIIeH
2h()EKTUBHOCTH TPOUCXOaWIa W crenuanu3anus wux ¢Gyakomid. [logoOHas
WHTETpaldsd ¥ CHEIUanu3anys (QYHKIUHA ITO3BOJISIET HOPMAJIbHONW MHKpodIIope
3I0POBOT0 YEJIOBEKa BBICTYIATh KaK €IMHOE LEJ0e, COINIacOBaHHO paloTaroliee B
WHTEpecax BCe CUCTeMbl OpraHu3Ma, B KOTOPOM OHa JIOKAJIM30BaHa.

C MoMeHTa pOXJIeHUA peOeHKa, €ro KoxXa U CIM3UCTble OOCEMEHSIOTCS
MUKpOOpraHU3MaMH, UX YHCIO M pa3HooOpa3ue OmpeNessieTCss COCTaBOM
MUKpPO(DIOpbl MaTepH, MEXaHU3MaMHU POJOB, CAaHUTAPHBIM COCTOSIHUEM CpE/bl, B
KOTOpOM OHHU TMPOXOAWJIM, THUIIOM BCKapMiuBaHusa. K HacrosimeMy BpeMeHH
BBISIBJICHBI HEKOTOPBIE OOINHME 3aKOHOMEPHOCTH 3aCENICHUS KEITYyJAO0UYHO-KUIIIEYHOTO
TpaKkTa 4eJloBeKa MUKpooprann3Mamu.Tak, yCTaHOBJIEHO, YTO B TIEPBBIC YaChl U JTHA
B KHIIICYHUKE HOBOPOXICHHBIX BCTPEUAIOTCS TPEUMYIIIECTBEHHO MHKPOKOKKH,
CTaQMIOKOKKH, SHTEPOKOKKH W KIOCTPUIUH. 3aTe€M MOSBISIOTCS SHTEPOOAKTEPUN
(KUIlIeYHbIE TaJo4yKH), JakroOauwisl u Oudunodbakrepun. Co BpeMeHEM B
KUIIEYHUKE TIOSIBIISIIOTCS, a 3aTeéM HayuHAIOT Mpeo0iagaTh HECHOPOHOCHBIC
o0nMratHo-aHa’poOHble OakTepun (Oudumodakrepuu, 3yOakTepuu, OaKTEPOUIbI,
CTPENTOKOKKH,  COUpWwuIbl). [  Toro  4roObl  MHUKpOOHAas  SKOJOTHUS
MUIIEBAPUTEIBHOTO TPAKTa HOBOPOXKIEHHBIX MO CBOEMY COCTaBY MPUOJIMU3WIACH K
TaKOBOW Yy B3POCIBIX, TpeOyeTcs HecKoabko JieT. OcoOeHHO 00miIbHa MUKpOdIOopa
HUKHUX OTJICJIOB TMHUIIEBAPUTEIBHOIO TpPaKTa. 3/1eCh OOHAPYKEHBbI MPEICTaBUTEIH
6onee 500 BumoB OakTepuii. Yncmo aHadpOOHBIX MUKPOOPTAaHU3MOB B ATOW 00JIaCTH
3I0pOBOTO B3pocioro dyenoBeka Oosiee yem B 100 pa3 mpeBbIIaeT TaKOBOE IO
COJIEP KaHUIO adPOOHBIX OaKTepuid. IHTEPOOAKTEPUH, BKITIOUYAST KUIIEYHBIC TATOYKH,
CTaOWIOKOKKH, TPUOBI U Jpyrue a’poObl, COCTABISIIOT HeMHOTUM Oojee 1-4% wu
paccMaTpuBalOTCs  Kak  J00aBouHas WM clydaiiHas ~— Mukpodiopa. Ha
*u3HeoOecredeHne MUKpo(IOphl KUIIEYHUKA YEJI0BEKa B CPETHEM PAaCXOIyeTcs A0
10% nocTynuBIIEH ¢ TUIIENH SHEPTUH.

[IpencraBuTenn HOPMATbHONM MHUKPO(MIOPHI TMPUCYTCTBYIOT B OpraHU3ME
YelloBeKa B BHUJIC (PUKCHPOBAHHBIX K OMPEICICHHBIM PEIENTOpaM MHUKPOKOJIOHHH,
3aKTIOYCHHBIX B OWOMIEHKY. buoruieHka, Kak mepyaTka, TMOKPHIBAET KOXY U
CJIU3HUCTHIE OTKPBITBIX OKPYXKAIOIIEH cpesie MOJIOCTeN 310pOBOT0 YEJIOBEKA M COCTOUT
U3 DK30TMOJIUCAXAPUIOB PA3IMYHOTO COCTaBa MUKPOOHOTO MIPOUCXOXKICHUS, a TAKXKe
MyIIMHA,  MPOAYIUPYEMOro  OOKaJOBUIHBIMH  KJI€TKamMu  chou3ucThix. C
(GYHKIIMOHATBFHOW TOYKH 3pEHHUS OMOIUICHKAPETYIUPYET B3aUMOOTHOIIECHUS MEXKITY
MAaKpOOPTaHU3MOM M OKpyXxaromien cpenou. [lonmagaronmii B OpraHu3M MCXOJTHBIN
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MUIIEBON CyOCTpaT B pe3yJbTaTe MUKPOOHOW TpaHChOpMaluu MPEeBpaIIacTcs B
MIPOMEXKYTOUYHBIH JTMOO KOHEUHBIA MPOAYKT C TOW WJIM HWHOH OHOJIOTHYECKOM
aKTUBHOCTBHIO.

Hopwmainbhast Mukpodiiopa v MpoayKThl €€ MeTaboIu3Ma:

1) y4acTBYyIOT B:

1.1. perynsitiuu ra30BOro COCTaBa KUIIEYHUKA U APYTUX MOJIOCTEH OpraHu3Ma;

1.2. meTabonu3mMe OENKOB, YIIIEBOJIOB, JIUIHIOB U HYKJIEHHOBBIX KUCIIOT;

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

1.4. oOecrnieueHHH  KOJIOHM3ALMOHHOM  PE3UCTEHTHOCTH, MPENOTBpaIas
NPWKHUBICHHE W PAa3MHOXKEHUE B KHIIEYHUKE YYKEPOJHBIX OPraHW3MOB WIH
3aceJIEHNE TeX WM MHBIX 00JacTed MUILEBAPUTEIBHOIO TPAaKTa HECBOWCTBEHHBIMU
JJISl HUX BUJIaMH MUKPOOPTaHU3MOB);

1.5. peuupkynsiuuu CTEPOHUIHBIX COCAMHEHWW W JIPYTHX MAaKPOMOJIEKYJI
(BKJTFOUAs JIEKAPCTBEHHBIE TIPEMapaThl);

1.6. 1ETOKCUKAIIMK 3K30T€HHBIX U HJOTEHHBIX CYOCTpPATOB;

2) o0namaroT MOP(POKUHETUYECKUM  JIEUCTBHEM  (CTUMYJIUPYIOT  POCT
AMUTEIUAIIBHBIX KIIETOK, CKOPOCTh MX OOHOBJICHUS HAa CIU3UCTBIX, EPUCTAIBTUKY,
BJIMSIOT Ha KOJIMYECTBO MOTPEOIsIeMON MUILHU U T.11.);

3) BBINOJHAIOT HMMMYHOTEHHYIO (YCHUJIMBAIOT TYMOPAJIbHBIH M TKaHEBOH
UMMYHUTET, CTUMYJUPYIOT  (arommro3, MNPOAYKIHID  HUMMYHOTJIOOYJIMHOB,
HUHTEPJIECHKUHOB, IIMTOKUHOB);

4)ciy>)xaT HICTOYHUKOM 3HEpruu (00pa30BaHUE KUPHBIX KUCIIOT);

5) npoayuupyrooT pa3HOOOpa3Hble OWOJOTMYECKU aKTHUBHBIC COCAMHEHUS
(BUTaMUHBI, JIUTOTOJIMCAXAPUIbI, TIEITUIOTJIMKAHbI, AMUHBI, aHTUOMOTUKU U JIPyTUE
COEJIMHEHHUS C aHTUMUKPOOHOUM aKTUBHOCTHIO, HelponenTuabl, NO, HHI0JIbI).

Hopmanbhast Mukpodaopa - UHAUMKATOP (DU3HOJOTHUYECKOTO COCTOSHHUS
MaKpoOpraHu3ma.

CoctaB MHUKPO(]IIOpHl B OMOIUICHKE MOXKET H3MEHSATHCS TOJI BIUSHHUEM, Kak
pa3MyYHBIX CTPECCOBBIX AareHTOB, (PU3MOJOTMYECKOIO COCTOSHUSI — 4eJOBeKa.
MenuuuHCKHe U MEIUKAMEHTO3HbIE BMENIATENbCTBA, BKIIOYAsi MHCTPYMEHTAIBHOE,
XUPYPTHUECKOE WJIM JIEKAPCTBEHHOE BO3JEHCTBHE, MOI'YT HM3MEHUTbH LIEJIOCTHOCTH
UMeEIoLIeicsl OMOIIIIEHKH, UTO BEIET K yTpaTe €€ OTAEIbHBIX (QYHKIHI.

Cpenu (bapMakoJOTHYECKUX  TpernapaTroB HamOoJiee  BBIPAKECHHBIN
noBpexaarommii 3pHEKT Ha HOPMAIBHYI0 MUKPOQIOPY OKa3bIBAIOT aHTUOHWOTHUKH.
MHorue MMMYHOJENPECCAHTHl B KOHIIEHTPALUUAX ONM3KUX K KIMHUYECKUM, TAKKE
MHTUOUPYIOT poCcT Oudumodakrtepuii, JaKTOOAIMIUI, SHTEPOKOKKOB M KHILIEYHBIX
najgoyek. XHUMHOIpenapaTbl, Kak MpaBUIO, TAKKE BbI3BIBAIOT JAUCOMOTUYECKUE
n3MeHeHus. J{ucOuoTuYecKre MposIBICHUS BBIPAKAIOTCS B U3MEHEHUU a0COJIFOTHOU
YUCJICHHOCTU aHa’pOOHBIX M JPYTHMX MPOKAPUOTUYECKHUX KIIETOK, MX BUIOBOTO U
IITAMMOBOTO  COCTaBa, CIEKTpa U KOJMYECTBa 00pa3yeMbIX MHUKPOOHBIX
MetaboauToB. Pa3paboraHo  OoybIIOE  KOJHMYECTBO  TECTOB,  ITO3BOJISIOIIUX
OOBEKTHBHO CYJIUTh O COCTOSSHUM HOPMaJIbHOM MHUKPO(IIOPH! U ee PyHKITMOHATBHON
aKTUBHOCTH, CTENIEHU MIOBPEKACHUS.

Hopmainbhast Mukpodiiopa KuieyHuKa UMeeT OOJBIIOE 3HAUYCHHE B YCBOCHHH
OMOJIOTMYECKH aKTUBHBIX BEILIECTB M UX BHIPAOOTKE.
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B pesynaprare HapylieHHs HOPMOOHMOILIEHO3a BO3HHKAET IUCOAKTEPHUO3.
Jucbakrtepno3 KHILIEYHUKA SBISIETCSA OAHUM U3 (AKTOPOB, CIOCOOCTBYIOUIUX
3aTSHDKHOMY, PELUIMBUPYIONIEMY TEUEHHUIO II€JIOr0 psija 3a0ojieBaHMM (JIUCIICTICHS,
aJJIEpPTUU, YacThIe MPOCTYAHBIEC 3a00I€BaHNs, TUTIOBUTAaMUHO3 B).

YcranoBieHO yeThipe (hOpPMBbI TPOSIBICHUS TUCOAKTEPH03a, BHIPAKAIOIIHECS:

1) HapyllIeHHEeM UMMYHHOTO CTaTyca;

2) HapylIeHUEM MMUILEBAPEHUS U YCBOSIEMOCTH MUY, OTCYTCTBUEM aIleTUTa u
CHUKEHHEM CHUHTE3a BUTAMUHOB TpyIIibl B;

3) CHUKEHHEM TOJIPAHTHOCTH CIIM3UCTON KUIIIEYHUKA K JEHCTBHUIO MATOTEHHON
MUKPOQIIOPHI;

4) CHUKEHHEM JIETOKCUKAITMOHHOM CITOCOOHOCTH MUKPO(DIOPHI.

Ha npaktuke Bce 31 (POpMBI, KaKk MPaBUIIO, BCTPEUAIOTCA BMECTE, UTO SIBISETCS
PE3yNbTATOM MO3JHEr0 0OpaIEHUs 32 METULIUHCKON TOMOIIIBIO.

VYcnexu, JOCTUTHYThIE B  00JaCTM  MHKPOOMOJOTHYECKOTO  M3y4YEHUS
MUKPO(DIOpHl KHUIIEYHHKA YEJIOBEKa, MOCIYXWIH TPEINOChUIKON K pa3paboTke
JTUETUYECKUX U JICUeOHO-TIPOUIAKTUYECKUX KUCIOMOJIOYHBIX MTPOYKTOB HA OCHOBE
Lactobacillus, Bifidobacterium M  Streptococcus. [J1TaBHBIM Ha3HAa4€HHEM MAaCCOBOIO
YIOTPEOJICHUsI KHUCIOMOJIOYHBIX TMPOJYKTOB SIBISUIOCH TOJABJICHUE KHUIIIEUHBIX
THWIOCTHBIX  OakTepui,  JUKBHAAIMS  JUCOUOTHYECKUX  HApYUICHUH B
MUIIEBAPUTEIIPHOM TpPAaKTE 3a CYET BBEJICHHUS B OpPraHuW3M 4YeJIOBEKa OOJBIINX
KOJIMYECTB JKUBBIX aHTATOHUCTUYECKUX MOJIOYHOKUCIIBIX OaKTEpUA.

,D,I/IC68KTepI/IO3, B 3aBUCUMOCTU OT XapakKtepa W3MEeHEHUA COCTaBa
MUKPOQIIOpbl TOSICTOrO KULWWEYHUKa, nogpasaensercd Ha 3 CTENeHMW.

JucObakTepno3, Kak TMpPaBHIIO, COYETACTCA C JPYTUMU MaTOJOTUYECKUMH
CUHAPOMaMU, TO3TOMY MEPOIPHUATHUS MO KOPPEKIIMH HAPYILIEHHOTO MUKPOOHOLIEH03a
OCYUIECTBJISIIOTCS ~ OJHOBPEMEHHO C  JICYEHHMEM  OCHOBHOIO  3a00JI€BaHUS.
[TonoxurenbHbie >hPEKThl Npu AUCOAKTEPUO3E JTOCTUTAIOTCS HCIOJIb30BAaHUEM
NpOoOMOTUYECKUX TMPENapaToB WX MPOIYKTOB, OOJAMAOIIMX MPOOHMOTHUECKUMHU
CBOWCTBAaMU.

[Io cBoemy nEUCTBUIO TPOOMOTHUECKHE IMpenapaThl, NPUMEHSEMbIE MPHU
IUCcOaKTepro3e, pa3essiFOTCs Ha KJIACChI:

1. Knaccnyeckne npobumoTtukm (M3 obnuratHom dnopbl YENOBEYECKOro
opraHu3ma: Konu-, bucmaym-, nakTobakTepuH.).

2. CamMO3JIMMUHUPYIOIIMECS AaHTAarOHUCTHI (M3 IITaMMOB, HE XapaKTEPHBIX IS
opraHusMa: 0akTHCYOTHII, OMOCTIOPUH, CIOPOOAKT).

3. KomOunupoBaHHble NpoOHOTHKH (OMGUIOHT, OM(HUKON, aAIllUIION, JTUHEKC,
OM00aKTOH, KUTAIIU]I).

4. UmMoOMIM3MpOBaHHbIE Ha cOpOEHTE KuBble OakTepun (OMpuIyMOaKTEpUH-
dbopte).

5. KomOuHupoBaHHbIe ¢ TU301IUMOM (Ouduims).

6. Ilpemapathl - NpOIyKThl MeTa0OoJM3Ma HOPMAIbHOW MHUKPOQIIOPHI (XUIIaK-
dbopte).

7. PexomOunanTHBIC - cyOanuH (Oaktepun Subtilis, KOHTpOIMPYIOINE CUHTE3
o2-unrepdepona).
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Haubonee appexTuBHBIM cpecTBOM MPODUIAKTUKY U JeUeHuUs JucOakTepruosa
SBIISIIOTCS TIpenapaThl OupuymMmOaKTepruHa.

Xopommwmii 3p¢eKkT mepBUYHON M BTOPUYHOM MPOPHUIAKTHKUA JAUCOAKTEepHo3a
JOCTUTA€TCA  HUCIIOJIBb30BAHUEM OTCUECCTBCHHBIX KHCJIIOMOJIOYHBIX  IIPOAYKTOB,
6I/IOMOpO}KeHHOFO. I[Ba CTaKaHa KG(I)I/Ipa B ICHb WUJIKM OAHA ITOPIUA 6I/IOM0pO>K€HHOFO
oOecrieurBalOT OpPraHu3M IOJIe3HOM MHUKPO(IOpPO#, CYyTOUYHOHW MOTPEOHOCTHIO
KaJlbiyusi, BUTAMHMHOB MW aMHHOKUCIIOT, H606XOI[I/IMI>IX Al IPCAYIPCKIACHUA
0CTCOIIOpO3a.

O hekTMBHOCTL UCMONb30BaHMA OMOMOPOXEHOro B NpPoguUNakTuke
ancbaktepno3la y pgertenm Obina wuccnegoBaHa Ha 6ase  OGHAXETHbIX
AOLWKOMbHbIX yypexaeHun r. Omcka. ViccnepoBaHue npoBOAWMOCH B Tpu
9Tana: nepBbl 3Tan - OUEHKa 340pOoBbs OeTen nepen npoBeAeHUeMm
9KCNepuMeHTa; BTOPOW 3Tan - SKCNEPUMEHTarbHbIW, BKIOYan Bblgady
6uomopoxeHHoro (6 Hepgenb) C nocnegywwyMm  HabnwogeHnem  3a
COCTOSIHMEM 3[00pOBbA AETeEN N HaAcTpoeHus - 3 Mecsua; TpeTunm aTan -
SKCMEpPUMEHTAlbHbIA, BKIKOYan MOBTOPHYK Bbligadyy 6momopoxeHHoro (6
HeAenb) C nocrneayrwmm HabnaeHneM 3a COCTOSAHNEM 340pPOBbs AeTeNn n
HacCTpOeHus - 3 Mmecsua.

B wuccneposaHne 6bino  BknoveHo 179  peTten, nocewaBLunx
AOLLKOSIbHbIE OpraHm3aumu, u3 Hux 92 pebeHka COCTaBUIIN «OCHOBHYHO»
rpynny (4etm nony4vaBwme C pauuoHOM nuTaHuss BGMOMOpOXeHHoe), 87 -
«KOHTPOJbHYIO» rpynny (4eTn KOTopble NUTanuUcb No 0b6bIMHOMY MeH). [Ing
obecneyeHnss OOCTOBEPHOCTU WCCNEeAOBaHWS MUHUMAarbHasi YMCIEHHOCTb
AeTen JoNXHa bbina cocTaBnAaTb He MeHee 37 Yen. ['pynnbl He pasnuyanucb
no Bo3pacTty (p>0,05).

Ona anHamuyeckoro HabnwgeHusa 3a COCTOAHMEM 340pPOBbA AETEN Ha
nepuog,  3KCnepumeHta  ObinM  BBEAEHbl:  «KapTbl  MeOMLMHCKOro
HabnoaeHa», COCTOsIBLUME M3 MacrnopTHOM U cheumanbHouW 4vacten. B
cneuunanbHyld 4acTb BKMYanacb WHGoOpMaumsa Mo KIMHUYECKUM
NpoOsIBNEHMAM 3aboneBaHMn U Hanuumio Xxanob Ha 340poBbe (KOXHbIE
MOKPOBbI, XapakTep CTyna W ero KpaTHOCTb, Apyrne xanobbl);
«poamTenbckne MHAPOPMAaLUMOHHbIE KapTbl», BKIOYatoWwas nHopmaumio ot
poautenen o akrtax nonyyeHua pebeHKoM  crneunannu3npoBaHHOM
MEANLMHCKON NOMOLLM U aHTUOMOTUKOTEPanuK, a Takxe O Hanuuun y geten
Xanob Ha CcoCTOsHME 300pOBbA - Xanobbl CO CTOPOHbI XENyAoyHO -
KULWWEYHOro TpaKTa, anfeprudeckme KOXHble NposABAEHUs, Xanobbl co
CTOPOHbI OPraHoB AbIXaHWd, NpoYne; «ONPOCHUK poauTeneny, BKAYaBLLni
BOMPOCbI O HACNeACTBEHHbIX 3ab0neBaHnsX, NCUXNYECKOM U (PU3NYECKOM
pa3BuTUN pebeHkKa C MOMEHTa POXAEHUA, IMOLMOHANTbHOM COCTOSHUN.

B xopne wvccnepmoBaHuMss y  geTem  TpoekpaTHO oTbupancsa Ha
GakTepuonornyeckoe nccnenoBaHne Kan (4O NepBoOro Kypca npuema, nocne
HEero M nocne BTOPOro Kypca npuvema), onpeaenanucb nakrobakTepuu;
6udungobaktepun; SHTEPOKOKKM; KnocTtpuaun; E. coli TunuyHble, E.
colinakTo3oHeraTuBHbIE, E. coli reMosiMTU4ecKue; Aap.
YyCNOBHOMNATOreHHbIE3HTEPOBAKTEPIUMY; CTa(PUNOKOKK 30/10TUCTbIN;
CTaOUIIOKOKK canpodUTHbIN, anuaepMarnbHbIin; ApoxkenofobHble rpubbl
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poga Candida; HedepmeHTMpylowme 6akTepuun; naToreHHble 6akTepumn.
WccnepoBaHua  BbINOMHANMMCL B AKKpeOUTOBaAHHOM  UCMbITaTENIbHOM
nabopaTtopHoM LeHTpe (aTtTecTaT akkpeantauum NePOCC RU 0001.510193).

Mo paHHbIM NabopaTOpPHOro KOHTPOSA B Hayane 3JKcrnepuMmeHTa Bce
AeTn (BHYTPM OCHOBHOM M KOHTpOsfbHOW rpynn) 6binn pa3buTbl Ha ABe
rpynnbl - OeTW CO 300pOBOM MUKPOQOpON U AeTU C MNpPOABEHUAMU
ancbaktepnosa, nNpu 3TOM BTOpas rpynna nogpasfjenanacb Ha Tpu
noarpynnel (B COOTBETCTBUMM C Knaccudukaumen pucbaktepuosa no W.b.
Kysaeson un K.CJlapopo, 1991 roag) - aucbaktepno3 nepson CTEMNEHU
(BaHHaa rpynna xapakTepu3oBanacb cHuxeHnem Ha 1 - 2 nopspgka
KonmyecTBa 6udunao- n naktobakTepui, KULWEYHOM Nano4vku); oucbakrepnos
BTOpOM CcTeneHn (Ha (OHEe CHUXeHua cogepxaHus 6udpungo- u
naktobaktepun Ha 1 - 2 nopsgka wn 6ornee, BbIABMAANOCH YBENMYEHUE
KOnuyectBa YCIOBHO-MATOrEHHbIX CTagUITIOKOKKOB, YCITOBHO-MATOreHHas
dnopa umena remonUTUYECKME CBOMCTBA); ANCOAKTEPNO3 TPETbEN CTEMNEHU
(xapakTepusyeTca 3HauuTeSNlbHbIM YMEHbLUEHMEM KONMMyecTBa aHaspobos
(budpnpo- n naktobaktepunm ) n ysenumyeHmem aspobos (106-7 KOE/mMn u
BbiWe.), Hannuue rpnbos pona Candida, cTtachnnokoKKoB.

PesynbraThl HccienoBaHusl - Mepej] MPOBEJACHUEM JKCIIEpUMEHTa (TIepBbIT
ATall WCCIICOBAHUS) CTATHCTHUCCKUX PAa3IMYMid B YaCTOTE W CTECTICHU IMPOSBICHUS
nrcOaKkTepro3a B OCHOBHOM M KOHTPOJIbHOU rpynmnax He Obuio (p=0,375). SABnenus
nucOakTepruo3a pa3HOM CTENEHW BBIpAKEHHOCTH oTMedanucsk y 77,2-80,9%
oOcnenoBaHHbIX JeTed. TpeThs cTemeHb aucOakTepuo3a oTMmevanack B 2,1%
OCMOTPEHHBIX, BTOpas creneHb —y 35,2% nerei, nepsas —y 30,1%.

Ha BTopoM »sTame Hay4HO-TIpaKTUYECKON (HCCIENOBATEIbCKON) pabOThI
(PKCIepeMEeHTaIbHOM) - Yy JIeTe OCHOBHOM TpyNmbl 4YacToTa OTKJIOHEHUW OT
HOPMAJIbHBIX ~ 3Ha4YeHWW OudumodbakTepuii, TUNMUYHON KUIICYHOW TMAJOUYKH,
KHUIIIEYHOUW MAJIOYKH C TEMOJUTUYHECKUMH CBOMCTBAMU, 30JI0TUCTOTO CTa(hUIIOKOKKA,
rpuboB Candida u HedepMeHTHPYIOIUX OaKTepuil CYIIECTBEHHO CHHU3WIACH;
MOKa3aTeid HWMENW CTAaTUCTUYECKHM 3HAUMMBbIE PA3JIUuus 10 CPaBHEHUIO C
KoHTponbHOM Tpymmon (p=0,000...). VYnenbHBIA Bec JeTeld ¢ NPOSBICHUSIMH
nucOaKTepruo3a 3HAYMMO HE M3MEHWJICS, HO TMPU ITOM CYIIECTBEHHO COKPATUIIOCH
KOJIMYECTBO JIeTe CO BTOPOWM CTEMEHBIO JUCOAKTEpHUO3a U COOTBETCTBEHHO
YBEIIMYUIIOCH KOJIMYECTBO JETEU C IEPBOU CTEMEHBIO.

[Tocne mpoBeneHUs TPETHETO ATaAla HCCIEIOBAHUS YIEIbHBIA BEC NIETEU C
NPOSIBICHUSIMU THUCOAaKTepHo3a B OCHOBHOM Tpymme coctaBisil 36,3%, mpu 3ToM
MPOSIBJICHUM TPEThEH CTENEHU CPeu NIETeH «OCHOBHOWM» TPYMIbI HE HAOJIOANI0Ch,
pacnpoCcTpaHEHHOCTh BTOPOM CTENeHu cokpaTuiach 10 9,1% (puc.l). Pesynbratel o
KOHTPOJIbHOM TPyNIe CTATUCTUYCCKH 3HAYMMBIX PAa3IU4YMiA C TICPBBIM D3TAIlOM
WCCJICIOBAHUI HE BBISBUIIU.

AHanu3 JMHAMHUKU TIOCEIIaeMOCTH JIOMIKOJBHOM OpraHW3allud  IOCHe
peanu3alii BTOPOTO M TPETHErO JTama HCCIEAOBAaHUS CBUACTEIBCTBOBAIL O
CTATUCTUYECKH 3HAYMMOM MEHBIIIEM KOJIMYECTBE MPOITYCKOB CPENIU JETeH OCHOBHOM
TPYNIBI, COCTaBUBIIEM — 2,3 THS B MECSII, IO KOHTPOJIbHOU Tpymme — 4,8.
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K 4yuncny nDoONOXKATENBHBIX pE3yJbTaTOB HKCIEPUMEHTA CIEAYET OTHECTH
CYICCTBCHHOC COKpPAIICHUC ’kaimo0 Ha ANICPTUYICCKUC PpCaKIINH, ACPMATHUTHI,
HapyYHICHUA ACATCIBHOCTH KCIIYJOYHO-KHIICYHOI'O TpPAKTa Yy I{GTCfI. Taxxe Bce 0e3
HCKIIIOUCHUA POAUTCIIM OTMCTHUIIN YIYUIICHHC IICHUXO-OMOIHMOHAJIBHOI'O COCTOAHHA
JIETEN B JHU, KOTJIA IETSAM BbIIABAIOCH MOPOKEHHOE.

IIo pe3ylibTaTaM BBITIOJIHECHHOM pa6OTI>I OBLIIO CACJIIaHO 3aKJIKUYCHUC 00
3G PEeKTUBHOCTH  BKJIIOYEHHS B  OCHOBHOM  pallMOH  MHTaHUsA  peOeHKa
IPOAYKTOBIIPOOMOTUYECKOTO JIEHCTBUS B (hopME KypCOBOTO HAa3HAYEHUS B KAUEeCTBE
BTOPOrO0 3aBTpaka WM mnoyaHuka. [lo wWroram mepBOoro um BTOPOTO Kypca
(TPOAOIKUTENBPHOCTh KKIOTO MUKJIa 6 HEAelb) mprueMa OHOMOPOKEHHOTO Y JIeTel
OTMCYAJIOCH CHUIKCHHUC BBIPAXKCHHOCTU I[I/IC6aKTepI/IOBa, COKpPAIICHHUEC KOJMYCCTBA
neTe ¢ AuCcOaKTepHO30M, COKpalleHHe Kajlod Ha AUCPYHKIMHU KHUIIECYHHKA,
AJUVICPITUICCKUEC pPCAKIMHM M ACPMATHUTBI, TAKKC OTMCYAJIIOCH YIIYUIICHHC IICHXO-
SMOIOHUOHAJIIBHOT'O COCTOAHUA neTeﬁ, [TOBhBIIIAJIACH IIOoCCUIacCMOCTDb JAC€TbMHU
JIOIIKOJIBLHOM OpraHu3anuu. YnorpebjaeHne OMOMOPOKEHHOTO HE MPHUBEIIO K POCTY
oOpamaeMocT JeTel 3a MEIUIMHCKONW MOMOIIBI0 ¢ CUMIITOMATUKOMN 3a00JIeBaHUM
BCPXHUX ObIXATCIBbHBIX HYTeﬁ B IICPpHUOA IMOBBIIIIEHHON 3a00J1€BAEMOCTH I'PUIIIIOM H
OCTPpBIMH  PCCIIMPATOPHBIMHU I/IH(l)eKHI/I}IMI/I. I[aHHBIX, CBUACTCIILCTBYIOIINX 00
YXYOAUICHHUH 3J0POBbs PCCIIOHACHTOB, HC BBISIBJICHO.

Takmm 06pa3om, NofyyYeHHble BbIBOAbI, NO3BOSAT PEKOMEHAOBATL C
uenbto npocunakTukn aucbakrepmoza M €ro nposiBNeHMn Yy [eTen,
BKJIIOUYEHNE BUOMOPOXEHOro B OCHOBHOM PaUMOH NMUTaHWA OETEN.
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8. lWteHckaa O. A., AptioxoBa C. W. Ponb BALloB B BOCCTaAHOBMEHWU
Mukpodnopbl XKT npun antubmnotmnkotepanum // OMITY. - 2012. - Ne5. - 4
C.

4.2.3. Tema Ne 3 «OcHOBHBbI€ KOMIIOHEHTHI MUAIIIH

Heab:Ob0ecnieunTs HaaUYue HEOOXOIWMBIX B IIOBCEIHEBHOM KWM3HU 3HAHUH O

MUIIEBOM 1 OMOJIOTUYECKOM IIEHHOCTH MIPOTYKTOB, OJIF0/1, MEHIO.

KoHTpoJibHBIE BONPOCHI:

1. Yto moHMMAaETCsI MO/T MUILIEBOM IIEHHOCTBIO MPOyKTa?

2. Yem ompenensercss yCBOSIEMOCTD IMUIIEBBIX BEIIECTB?

3. Urto moHnMaetcs moj 6noaorndeckoi 3 HEeKTUBHOCTBIO MTPOTYKTOB?

4. Ponp BUTAMHUHOB Ha TMPOIECCHI POCTa W pPa3BUTHSI peOEHKA, HCTOYHUKHU
BUTaMHHOB.

5. Ponp MHKpO- W Makpo?JIEMEHTOB Ha MPOLIECCHl pOCTa U Pa3BUTHSI peOEHKa,
HMCTOYHUKH MUKPO- U MAKPOIJIEMEHTOB.

6. Uro moHMMAaETCS MO/ MUIIEBOM T00aBKOW, W IJIs KaKUX IEJIeH WX UCIOJIb3YIOT
B U3rOTOBJICHUH THUILEBBIX TPOTYKTOB?

CnpaBo4Hble MaTepHAJIbI 110 TeMe:

Pacnipenenenne KOMIOHEHTOB IUIIM YEJIOBEKAa HA OCHOBHBIE U HE OCHOBHBIC
(BcmoMoraresibHble) JOCTaTOYHO YCIOBHO.[[1s1 pocTta M pa3BUTHS HEOOXOIMMO
NOCTYIIJIEHUE OPraHUYECKUX M HEOPTraHWYECKUX BEIIECTB, KOTOPBIE B pPE3yJIbTATE
paciieryieHuss M OHMOCHHTE3a MpPEeBpALAlOTCS B OMOJOrMYEcKHe CyOcTparsl,
oOecrieynBaIIe HEOOXOAUMBbIA OalaHC SHEPreTHYECKOr0o U  IUIACTUYECKOIO
Matepuania. B pesynabrare  00€CleUMBAETCAYCIOBUS ~ HEOOXOIUMBIEC  JUIsS
FapMOHUYHOTO POCTa M PAa3BUTHsS PACTYLIErO0 OpraHu3Ma, OOHOBJIEHHS KIIETOK,
OpraHOB M TKaHEH, a TaKXKE HAKOIUIEHWE SHEPruH, HEOOXOAUMOMN NIl BBIMOJIHEHUS
YKU3HEHHO HEOOXOAUMBIX (PYHKIIMI OpraHu3Ma.

[TumeBble cyOcTparbl, OOECHEUYMBAIOIIME OPraHU3M SHEPIeTHUUECKUM H
IUTACTUYECKUM MaTepHalioM, MOTYT PAacCMAaTPUBATHCS KaK OCHOBHBIE KOMIIOHEHTHI
numy. [lpuMeHMTEeNbHO K UeJIOBEeKY, K TaKOBBIM MOYHO OTHECTH BOJY,
HEOPraHUYECKUE COJIH, O€JKH, YTIEBObI, )KUPHI 1 BUTAMUHBI.

[InmeBas LEHHOCTh MPOJIYKTa - IMOHATHE, OTPAXAIOLIEE IOJIHOTY IOJIE3HBIX
CBOMCTB  MpOJAYKTa, BKJIIOYas CTeNeHb oOecrneueHus  (U3HOJIOTHUYECKUX
nOoTPEOHOCTEN YeloBeKka B MUINEBBIX BELIECTBaX W 3Hepruu. lluieBas 1EeHHOCTH
XapaKTEPU3yeTCsl, MPEXKAE BCEro, XUMHUYECKHMM COCTaBOM IIPOJIYKTa, C YYETOM
NOTpeOICHHS €ro B OOLIENPUHATHIX KOJIMYECTBAX, U SHEPTreTUYECKOMN IIEHHOCTHIO.

Kputepuem olieHKM KauecTBa MUILEBOM LIEHHOCTH siBJIsieTcs coneprxkanue B 100
I CbheIOOHOW YacTh MpOoaAyKTa OEIKOB, MHUPOB, YIJIEBOJOB (B T), HEKOTOPBIX
BUTAMHHOB, MaKpO- U MHUKPO3JIEMEHTOB (B MT), dJHEpreTuyeckas IEHHOCTb (B KKall
win kJ[X), TonoJHUTENbHBIE MMOKa3aTeNu. B CBA3M ¢ 4yeM MMEHHO 3Ta WH(opManus
HAHOCHUTCSl Ha ITHKETKE (MapKUPOBOUHOM SIPJIBIKE) BCEX PEaTU3yeMbIX B TOPrOBOM
CETH MPOAYKTOB.

[InmeBble BelecTBa yCBaMBAKOTCSI OPraHU3MOM HEOJIMHAaKoBO. Ha ycBosieMocTb
KOMIIOHEHTOB MHIIM BIMSIET WX (QopmMa CBSI3U B MPOAYKTE, HAIUYUE MHILEBBIX
BOJIOKOH, CIIOCO0 KyJMHAPHOW 00paOOTKH, HATMYUE COSTUHEHUH, CTIOCOOCTBYFOIIMX
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Jy4dllled  YCBOSIEMOCTH, TMPUCYTCTBUE€ WJIM OTCYTCTBHE psija BUTAMHUHOB,
(GyHKIHOHATIBHOE COCTOSIHUE OpraHu3Ma, Hajmuuue 3abosieBanuil. [loatomy ciemyer
paznuyaTh TOHSTHS «IHUILNEBAas IIEHHOCTb» MPOAYKTOB MHUTAHUS M «peaybHas
nuIeBas IEHHOCTb». [IpUYMHBI  HEOJMHAKOBOM  YCBOSIEMOCTH  Pa3JIUYHBI.
YcBosemocTh Oenka, Hampumep, MoxkeT konebatbes ot 70 g0 96 %,
MaKpOdJIEMEHTOB, Takux Kkak (ochop, kanbiuii, maruuit — ot 20 mo 90%,
OOJILIIMHCTBA MUKPOAJIEMEHTOB (5kene30, NMHK U T.1.) — oT 1 g0 30 %. Taxxe B
HIMPOKUX MPEesiaX BApbUPYETCS YCBOSIEMOCTD KUPOB, YTIIEBOJOB U BUTAMUHOB.

bonee yacTHBRIMHM TOKa3aTENsIMM, XapaKTEPU3YIOUIMMHU MHUIIEBYIO IEHHOCTb
MPOJYKTOB, SIBIISIFOTCSL OMOJIOTHYECKAasi, YSHEPTETHUECKAas [IEHHOCTh U OMOJIOrHYecKas
3¢ (HEKTUBHOCTD.

buonorndeckoi EHHOCTHIO HA3BIBAIOT MOKA3aTeNlb KaueCcTBa MUIIEBOrO OelKa,
OTPaXKAIOIIUN CTEMEHb COOTBETCTBUS €r0 AMUHOKHUCIOTHOTO COCTaBa MOTPEOHOCTIM
OpraHu3Ma B aMMHOKHCJIOTaX JIJIsl CHHTE3a OeJKa.

[Tox sHEpreTHUEeCcKOi IIEHHOCThIO TOHMMAIOT KOJMYECTBO PHEPTUH (KKall, KJ[x),
BBICBOOOKIAEMOM B OpraHU3Me M3 MUIIEBBIX BEIIECTB MPOIYKTOB Jisi 00ecTeueHus
ero ¢uzuonornueckux Qyskiui. I[lpu cropanum B arMmocdepe kucimopoaa 1 r
YTIEBOJOB BbIIENsIeTCs B cpennem 4,3 kkan, 1 r xkupoB — 9,45 kkan, 1 T 6e1KoB —
5,65 xkan. Ho TmOCKONBKY TMHIIEBbIE BEUIECTBA YCBAaMBAIOTCA OPTraHU3MOM
HETIOJHOCTBIO, TO MPUHSATO, YTO 1 T O€IKOB MU JaeT 4 Kkaj, 1 T KupoB — 9 Kkal,
a yrineBojioB — 4 kkan. Takum 00pa3om, 3HAas XUMUYECKUH COCTaB MUIIH, JETKO
MOACYUTATh, CKOJBLKO SHEPTeTUYECKOT0 MaTepurasa moy4aeT YeIoBeK.

buonoruueckass 3p(PEeKTUBHOCT, -  MOKa3zaTelb  KadyecTBAa  >KUPOBBIX
KOMIIOHEHTOB  MHINEBBIX MNPOJYKTOB, OTPAXKAIOUIUN  COJAEpkKaHWE B  HHUX
MOJIMHEHACHIIIIEHHBIX JKUPHBIX KHUCIOT. buonorndeckyio 3(pQPeKTUBHOCTD >KHUPOBBIX
KOMIIOHEHTOB ~ MHUIIM  OLIEHUBAIOT 1O  KO3(PQPUIMEHTY  OHUOJOTUYECKOM
sbdextuBHOCTH. Ero pacder ocHOBaH Ha OMNpPECICHUHM KOJUYECTBA BCEX JKUPHBIX
KHCJIOT, BXOIAIIMX B cocTaB xupa. [lomydeHHBIE JaHHBIE COINOCTaBISIIOT C
TUIIOTETUYECKHUM, «UJICATBHBIMY KUPOM.

be3onacHOCTh  NUIIEBBIX  MPOAYKTOB —  OTCYTCTBUE  TOKCHYECKOTIO,
KaHIIEPOT€HHOT'0, MyTareHHOT'O WJIM MHOTO HEOJArompUsSTHOTO JEHCTBUS MPOTYKTOB
Ha OpraHU3M YeJIOBeKa MPH YIMOTPEOJIECHUU UX B OOMICTIPUHATHIX KOJIMYECTBAX.

OTnenpHble XUMHYECKUE COCIMHEHUS, BXOJAIINE B COCTAB MHUILIU, HA3bIBAIOT
HyTpUEHTaMH (MaKpo- M MHUKPOHYTpHEHThI). K MakpoHyTpHEeHTaM OTHOCST
VIJIEBOMBI, JIUMU[BI, O€JIKHM, HEKOTOpble MUHEpaJbHbIe BEIIeCTBa, a K
MUKPOHYTPHUEHTAM — BUTAMUHBI U PSJ MUHEPaAIbHBIX COeIMHEHUN. B cocTaB nuim
BXOJST TaK)KE€ HEAUTMMEHTAPHBIE KOMIIOHEHTBI, KOTOPhIC HE SIBJISIOTCS MCTOYHUKAMHU
SHEPI'UH JIJIsi OpraHru3Ma M HE UCIOJIb3YIOTCSl B KAYECTBE CTPOUTEIBLHOTO MaTepuara.
DTO Tak Ha3bIBaeMble OAJJIACTHBIC COCAMHEHUS — LEJUTI0103a (KiIeTuaTka), JTUTHUH,
MEKTUHOBBIE BEILIECTBA.

N3 92 BcTpewaromuxcsi B MPUPOJIe XUMAYECKHUX dJIEMEHTOB 81 0OHapyKUBaeTCs
B OpraHU3ME YEJIOBEKA. 22 OCHOBHBIX COCTAaBISAIOT 4-5% OT cpeHEero Beca 4yeloBeKa.
12 xummueckux snementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) Ha3biBatoT
CTPYKTYpPHBIMH, TIOCKOJIbBKY OHHM COCTaBISIIOT 99%  3lleMEHTHOro cocTaBa
YEJOBEYECKOT0 OpraHM3Ma U BXOJST B COCTaB KJIETOK M TKaHeW opranm3ma. Mx
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Tak)Ke€ Ha3bIBAIOT MakpodyieMeHTamu. [lorpedHOCTh B HUX cocTaBiseT oT 10 Mr mo
HECKOJBKMX TpaMMOB B JieHb. MukpoasieMeHTaMu (17 5SCCEHIMAIBbHBIX, T.C.
»ku3HeHHO HeoOxomuMbIx-Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V, Se, Mn, As, F, Si, Li, B,
Br) Ha3pIBarOT 3JIEMEHTHI, PUCYTCTBYIOIINE B OPraHU3ME YEJIOBEKa B OYCHBb MaJIbIX
CJIEIOBBIX KojudecTBaX. [IoTpeOHOCTh B HUX OT HECKOJIBKUX MHKPOTPAMMOB JIO MT.
DcceHIanbHble 3JIEMEHTBl BXOJST B COCTaB Pa3IMYHBIX (PEPMEHTOB, TOPMOHOB,
BUTAMHHOB, COCTaBJIIIOT HEOOXOAMMYI B (DYHKIIMOHAJIEHOM OTHOIICHHH YacTh
Pa3TUYHBIX KJIETOYHBIX CTPYKTYP.

bonesHu, cBs3aHHBIC ¢ HApPYNIEHHEM MHUHEPAJIBHOTO COCTaBa, HOCAT HA3BaHHE
MUKpPOAJIEMEeHTO3bl. OHU BO3HUKAIOT JHOO TPHU HEJOCTATOYHOM IOCTYIUICHUU
ACCEHITMATBHBIX MHKPODJIEMEHTOB W/MIW HM30BITOYHOM TIOCTYIUICHHH B OPTaHU3M
TOKCUYECKHX MHKPOIJIEMEHTOB. MEXIy »JJIeMEHTaMH CYIIECTBYeT MHOYXECTBO
CUHEPTUYECKUE W AHTArOHUCTHYCCKUECBSI3U. MUKPOIJIEMEHTHI BIUSIOT Ha POCT U
pa3BUTHE 4YEIIOBEKa, Ha IIPOIECCHl JbIXaHMS, KPOBETBOPCHHS, HWMMYHOTICHE3a,
MOBEJICHUECKHE peakiuu, Ha MOPGOGYHKIIMOHANBHYIO JEATeIIbHOCTh W JAPYTrHe
(YHKIIUH BCEX OPTaHOB M TKAHEH.

brnarogapst BomHO-coJleBOMy OOMEHY B OpraHu3Me TIOJJICPKUBAIOTCS Ha
OTHOCHUTEJIPHO CTa0MJIBHOM YPOBHE OCMOTHYECKOE JaBJICHHUE, OCYIIECTBIISIOTCS
dbusznonornyeckre GyHKIIMU U1 OMOXUMHYECKHUE PEaKITUH.

JI1s1 XopoIero caMoO4yBCTBHS YEJIOBEKY HEOOXOIUMO €KETHEBHO YIOTPEOIAThH
TaKo€ KOJMYECTBO IHIIK, KOTOpoe OBl B Tpolecce MeTaboiau3Ma JaBajo €My
HEO0OXOIMMOE KOJUYECTBO SHEPIHH, MMOKPHIBAOIIEE YHEPTOTPATH HA BBHITIOJHICMYIO
JBUTATEIHHYIO aKTHMBHOCTh B TEUEHWE [HSA, OCHOBHOW OOMEH (SHeprus,
oOecrieunBaroIasi paboTy OpraHOB M CHCTEM OpraHW3Ma, HaXOJSIIErocs B TIOKOE) U
cnenupuYeckn TUHAMHYECKOe IEHCTBHE MHUIIM - JHEPTHUs, KOTOPYI PacXOmyeT
OpraHu3M Ha repeBapuBaHue nuiy (Tadm.l).

Taduamnua 1. IlpumepHbie 3HAYEHUSI CYTOYHO MOTPEOHOCTH B SJHEPTUH

(KkKaJ/CyTKH)
OcHoeHoi MToroeoe aHayeHwe
obmen (kran/ur CcHOBHOR CyT oYHOR noTpebHoCcTw
Bo3pact maccel Tena) | obmed (kkan) | COOMN {(kkan) |  OA (kkan) B 3Hepruu (kkan)

i} M M i} M i} M i}
ot 1 a0 2 ner 595 595 | 6237|6237 | 936 | 936 (4377|4377 | 11550 1155.0
o1 2 go 3 ner 67 | 66,7 | B480 [ 6480 972 | 972 |4548[454,8| 12000 1200,0
o1 3 go 4 net 241 541 | 7560 | 7560 [ 1134|1134 [5306| 5306 | 14000 1400,0
ot 4 go & net 519 51,9 | 9180 | 9180 (1377|1377 (644 3| 6443 [ 17000 1700,0
o1 5 go B ner 49 1 491 (9720|9720 | 1458|1458 | 6822 | 6822 | 18000 1800,0
o1 6 go 7 net 46 4 464 [1026,0{1026,0| 153,9|1563.9|7201| 7201 | 1900,0 1900,0
o1 7 o 8 ner 437 | 43,7 |1080,0(1080,0(162,0(162,0|758,0| 758,0| 2000,0 2000,0
o1 8 go 9 ner 401 401 [1M107.0{1107.0) 166,11 (1661|7770 777.0) 20500 2050,0
oT 90010 ner | 375 375 [(ME1.0)0 1161017421742 (8149 8149 [ 21500 2150,0

oT10go11ner| 356 356 [1188.0)1188.0[178.2|178.2[833.8| 833,68 22000 2200,0

oT 11 ao12ner| 321 350 [1188,0)12960[178.2)|1944[8338| 9096 22000 2400,0

oT 12013 net| 304 334 [12285|13365(184.3| 2005 (8622 ) 938,0 [ 22750 24750

oT 13014 ner| 259 30,2 |12555)13635(188.3| 2045 (8812 9570 232510 25250

oT 14 po16net| 250 276 [1296.0(14040) 194412106 | 9096 | 9854 | 24000 2600,0

oT 16 a0 16net| 250 264 [1323.0(15120])198,6|226.8 | 9266 |1061,2) 24500 2800,0

oT 16017 net| 245 256 [1350.0(1566,0)202,61234.9 | 947510991 2500,0 2800,0

oT 17 ao18net| 244 250 [1377.0{1620,0) 206,6 | 243.0 | 9665 [1137.0) 2550,0 3000,0
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UYenoBek MOJTy4yaeT BSHEPruio, YMOTPeOssis MNUILY, COJSPXKAIILYIO YIJIEBOJBI,
*Kupbl U Oenku. [loTeHIManbHAs HEPrusl, 3aKJIIOUCHHAs B XUMUYECKUX CBS3SIX ITUX
COCIMHEHHUH, BEICBOOOXKIAETCS B pe3yibTaTe aHadpoOHOro (6e3 yuacTusi KUCIoposa)
WJIU a3pOOHOTO (C ydacTueM KUCIopoja) oOMeHa.

Jns u3MepeHus DSHEpPruM, 3aKJIIOUYEHHOW B TOM WM HWHOM TPOIYKTE,
UCIIOJIb3YETCsl CIelMaIbHasl €IMHNIIA U3MepeHus dHepruu (kanopusi). OnHa Kanopus
— 3TO TaKo€ KOJMYECTBO HHEPIrUH, KOTOpOE€ TpedyeTcsl, 4YTOObl IOBBICUTh
temnepatypy 1 r Boasl Ha 1°C. B MexayHapogHol cucTeMe eAMHUIL JJIsl 3TUX 1eneit
UCIIOJIB3YIOT APYTYIO €IUHUILy, KOTOpasi Ha3bIBaeTcs HKOoyib. OmHA KUJIOKAIOpUs
(1000 xam) coorBeTcTBYeT 4,19 Kunomkoynent (kx). I[lpu okucienuu 1 r yriieBoaoB
Beiensiercs 4,1 kkan (17,17 xJIx), 1 T xupa — 9,3 kkain (38,96 xJIx), 1 r 6enka —
4,1 xxain (17,17 xJ1x).

Pekomennyemasi mwuieBasi 1EHHOCTh MEHIO IS JIETeM IIKOJBHOTO BO3pacTa
npuBeeHbI B Ta0. 2,3. 3HaueHUs], IPUBEJICHHbBIE B TaOIHIIE, MOJTYYEHBI PACUETHBIM
MyTeM, OTTAIKUBASCHh OT CICAYIONINX YYCTHBIX JTaHHBIX — KAJIOPUHHOCTH CyTOYHOTO
panrona — 2350 kkaJl, NPOLICHTHOE PACHPEACICHUE KaJOPUMHOCTA MO IMpUEMaM
nuim Ha 3aBTpak 20-25%, BTopoii 3aBTpak — 5%, o6ex — 30-35 %, monanuk 10-15%,
yxkuH 20-25%, BTOpo#t yxxuH — 5%.

Taoauua 2. Pekomenayemasi NuieBasi HEHHOCTh CYTOYHOI'0 MEHIO VISl IeTell OT
7-mu 10 11-tm j1er

MToro (cymma Benkos,
[Mpu emMBl ML JHepreTWYeckan UeHHOCT b (Kkan) HWPOB W YTNEBOJ0E)
(meTw or T-mu Benku HWphI YN EBOAk B KKan
ao 11 net) CpeaH CpenH Cpe oH cpeaH
MWH | AR |Makc| MWH | AA | Makc| MWH | AA | makc | MuH AR Makc
3aBTpaK 648|729 |81.0|1459) 164 1(1823[2593[291,7| 3241|4700 | 5288 | 6875
BToOpoi 3aeTpak| 162 162 |16,2)| 365 | 365 | 365 | 648 | 645 | B48 | 11756 [ 11756 [ 1175
oben 97,2 |105.3) 113 |218,8| 237,0(2553[389,0(421 4| 453 8| 7050 | 7638 | 822 5
Mon g HNK 324|405 (486|729 91,2 [1094[129 716211945 | 2350 ) 2938 | 3525
WHIH 648|729 | 810|145 9] 164 1[{1823[2593[291,7| 3241|4700 | 5288 | 687.5
BTOPOI V3KWH 162 162 |16,2) 365 | 365 | 365 | G648 | 645 | B48 | 1175 1175 [ 1175
MTOrMo 292 | 324 | 357 | B56 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MPOIOJDKCHUE TaOIUIIBI 2.
Mpuemsl Ny | JHepreTM4eckan LeHHocTs (B % oT ofweid KanopuilHOCTKM 32 NpHe M NHLLK)
(oeTmor T-mu benkw HNpPHI YMeso gkl MTOIro
Ao 11 net) cpen cpen, CpeqH CpenH
MWH | HAA | makc | MWH | HAA [mMakc| MWH | AR | MaKkc| MWH | A8 | makc
33BTpakK 12311381563 |276(31,0[3456]490) 552 | 61,3[88,9[1000]1111
BTopoi aaeTpak| 138|138 [ 138 [ 310(31,0|310| 552 | 552 | 552 (1000(1000]100,0
obeg 1271138149 286(31,0|/334| 509552594923 |1000)1077
MongHWE 1100138 | 166 | 248310372441 | 552 | 66,2 80,0 (100011200
WHIMH 123138 [ 1563 |276(31,0|3456)490) 552|613 [ 889 [1000]11111
BTOPOA YHWH 138|138 (138 (310(31.0|31 0| 552|552 552 ([1000(100,0)100,0
MTOro 12 | 14 16 | 28 | 31 | 34 A0 b5 61 50 | 100 ] 110

MIPOJOIHKEHNUE TAOTHUIIHI 2.
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CooTHoWeHWe
Mpremsl NuLLM macca benkoB, #Wpoe 1
(meTw ot T-Mu Benkn HNpHI YrNeBO4k YN eBOf0E N0 MACCe
o 11 net) cpes cpeq cpeq

MWH | HAA | M3KC | MWH | HAA | MAKC | MWH | HAA | Makc| 6 M y
3aBTpak 16,2182 | 203 (162|182 | 203|648 [729]81.0 1 1 4
gTopoi zaetpak| 41 | 41 [ 41| 41 [ 41 | 41 [ 162 [162] 16,2 1 1 4
oben 243 263|284 | 243 (263|254 | 972 [1063[1134] 1 1 4
MOngHK 811101122 | 81 [ 101122 |324[405] 486 1 1 4
WHIMH 16,21 182|203 (162|182 | 203|648 [729]81.0 1 1 4
BTOPOIN VBHWMH 41 41 41 ) 41| 41|41 |162|162[ 16,2 1 1 4
MTOro 73 81 89 | 73 | &1 89 | 292 | 324 | 357 1 1 4

Ta6auna 3. Pekomenayemas nuiieBasi HEHHOCTh CYTOYHOT0 MEHIO JIJIsl IeTei oT
11-Tm JieT u crapuie

Wtoro (cymma benkos,
Mpwems! Ny - JHepreTWJeckan UeHHoCT b (KKan) HWpoB : EE;FEIED,D,UEI}
(eTH CTapue ENKK HUPEI YN EBoAk
11 net)
CpeaH CpeaH cpeaH CpeaH
MWH| AR |Makc| MuH | AR | makc| MWH | AR | Makc | MUH AA MaKC
3aBTpaK 748|842 |936(168,4|1894|2105(2994|336,6| 3742|5426 | 6104 | 678.3
BTopof aaeTpak| 18,7 187 [187| 421 [ 421 421|748 | 748 | 748 [ 1357 | 1357 | 1357
oben M2 | 122 [ 131 |252,6| 2736|294 7|449,0(486,5| 52398139 | 8817 | 9496
NongHUE 374|468 561|842 | 10521263 [149,7(187.1 2245 271,3 | 3391 | 407.0
WHMH 74,8 842 |93,6[166.4| 1694 |2105(2994|336.6| 3742 | 5426 | 6104 | 678.3
BTOPON YHWH 187 187 |[18.7[421 | 421 (421|748 | 748 | 74,8 | 1357 [ 13567 [ 13567
UTOro 337 | 374.2| 412 |V57.6[842,0 [926,2| 1347 | 1457 | 1647 | 2441,7|2713.0|2584 .3
MPOIOJDKEHUE TaOIUIIHI 3.
Mpwems! Ny JHepreT MMeCcKan UeHHOoCTE (B % oT oblWwed kanopuAHOCTKY 38 NpUEM N}
benku HWPEI WM EB0 Akl MTOro
(meTw cTaplue
11 net)
cpeq cpeg CPenH cpedH
MWH | HAAR | MaKC | MWH | HAA [Makc| MWH | AA | Makc| MWH | AR | makc
JaeTpak 12,3138 [ 1563|276 310345490 552 | 61,3 | 88,9 [100,0[111 .1
BTopoil 3asTpak| 13,6 13,6 | 138 | 310310310 552 | 652 | 552 | 100,0)100.0/100,0
obeg 12,7138 149|266 31,0334 | 508 | 552|594 (923 (100,0(1077
nongHWK 11,0138 | 166 | 246310372 | 441 | 552 | 66,2 | 80,0 [100,0{120.0
WHWH 12,3138 [ 1563|276 310345490 552 | 61,3 | 88,9 [100,0[111.1
ETOPON VWH 13,8138 [ 136 | 310310310 552 | 552 552 [100,0{100,0{100,0
MTOro 1241381562 | 2789310341497 | 552 | 60,7 | 90,0 [100,0{110,0
MPOJIOJDKCHUE TaOIUIIHI 3.
CooTHOWeEHKWe
Mpuemsl nuwm macca DenkoB, #Wpoe n
(neTw cTape Benkn HUPEI yrneBogk YN eBo08 N0 MAacce
11 net) Cpeg cpeg cpeg,
MWH | HARA | MAKC| MWH | HAA | MaKC| MWH | HAA | makc| & M Vi
3aBTpak 18,71 21.0[ 234|187 | 210 234|748 |84.2] 93.6 1 1 4
eropoi 3aeTpak| 47 | A7 | A7 | A7 [ 47 [ 47 |18 7187|187 1 1 4
obeg 2813041327281 304|327 [1123)121,6/131.0] 1 1 4
nongHUE 94 [ 11,7140 94 [MM7|140] 374|468 561 1 1 4
WEMH 18,71 21.0[ 234 [ 187|210 234|748 |84.2] 93,6 1 1 4
BTOPON VWH 47 | 47 | 47 [ 47 [ 47 147 [187 187|187 1 1 4
MTOro 64,2 93.6|102,9) 842 | 936 [102,9|336,8/374.2[4116) 1 1 4
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Jnsa  obecrieueHUs  DHEPreTUYECKOM  IIEHHOCTH  MHILIEBOTO  paldoHa
PEKOMEHAYETCSl JUIsl TPUTOTOBJIECHUS OJIIOJ] MCIOJIb30BaTh HA0OpBHl MPOAYKTOB B
COOTBETCTBHUHM € TabiuLeH 4.

OCHOBHBIM HCTOYHHMKOM SHEPTHH Yy 4YEJIOBEKa SBJIIFOTCS YIVIEBOIBI, KOTOpPHIE
NOCTYNAlOT B OpPraHM3M IpU YHOTpeOJeHUM XJieba, OBOLIEH, (PYKTOB, MOJOKA,
Kpaxmajia, CHpOmnoB. B mMIeBapUTEIbHOM TPAaKTE 3TH IMPOLYKTHI MOJ BIUSHHAEM
amMwiIa3 paclleIUISIIOTCS 10 MOHOCaxapuJoB (TJIOKO3a, (pyKTO3a, TrajlakTo3a,
JakTo3a). MoHocaxapuabl MOCTYNMAT B KPOBOTOK, JOCTUTAIOT NEeYeHU. B medeHu
OOJIBIIMHCTBO MOHOCAXapHbl IPEBPALLAIOTCS B TIIIOKO3Y.

Tabaunua 4. CpeaqnecyTouHble HA0OPbI NUIEBOH MPOAYKTOB ISl
NPUroToBJeHHs 61101 B HETTO (Ha 1 pedenKa B cyTKu)™®

Hroro 3a cyrku
HanmeHnoBanue nuieBoi NpOIyKIIMU WU TPYIIIIbI MTUAILIEBOMN 711 12 et
MPOAYKITUH et u
No cTapiie
1 | Xneb pxkaHoi 80 120
2 | Xneb nimeHn4HbII 150 200
3 | Myka neHn4Has 15 20
4 | Kpynel, 6000BBIE 45 50
5 | MakapoHHbI€ U3ACTUS 15 20
6 | Kaprodens 187 187
Ogou (CBEXHE, MOPOXKEHBIC, KOHCEPBUPOBAHHBIE), BKITIOYAS
7 | coJIeHbIC U KBAIlICHBIC™, B T.4. TOMAT-ITIOpPE, 3€JICHb, T 280 320
8 | ®pyKTHI CBEKHUE 185 185
9 | CyxoppyKThI 15 20
Coxu TII000BOIIIHBIE, HAMTUTKY BUTAMHUHU3UPOBAHHBIE,
200 200
10 | B T.4. HHCTAHTHBIC
11 | Msico 1-ii kaTeropuu 70 78
12 | CyOnpoaykThl (TIeUeHb, S3bIK, CEpAIIe) 15 20
13 | [Ituna (mpmuisita-Opoiieps! moTpomeHbe — | Kar) 35 53
14 | Pwi0a (duie) 58 77
15 | Momoko(2,5% - 3,0% m.j1.kx.) 300 300
16 | KucinoMonouHnas numieBast mpoIyKIus 150 180
17 | Topor (5% - 9% m.1.x.) 50 60
18 | Coip 10 12
19 | Cmerana(15% - 20% m.j1.x.) 10 10
20 | Macno cnmuBoYHOE 30 35
21 | Macno pacTuTenbHoe 15 18
22 | Slino, wmir. 1 1
23 | Caxap™* 30 35
24 | Kongurepckue H3Aeus 10 15
25 | Yai 0,4 0,4
26 | Kakao-nopomiok 1,2 1,2
27 | Kodelinplii HamuToK 2 2
28 | Ipoxoku xaeOonekapHble 1 2

13

- npwioxkenne | K MeroauueckuM pekomeHgauusm MP 2.4.0179-20 «Pexkomenpanuu 1o
OpraHu3aly MUTaHU 00y4aroImuXcs B 00111e00pa30BaTENbHBIX IIKOIAX)




72

HWroro 3a cyTku
HanmenoBanue nuiueBoy NpoAYKIUY WIN FPYIIIBI IUILEBOU 711 12 ner
po uu u
No PR et crapuie
29 | Kpaxman 3 4
30 | Conp nuuieBas NOBapeHHasIHOIMPOBaHHAS 3 5
31 | Crnenumn 2 3

[IpuMeuanue: B mepuoj MPOBEICHUS CIIOPTUBHBIX COPEBHOBAHHWH, COOPOB (WMIp), CIETOB U
T.II. HOPMBI IIMTAHUA JOJDKHBI ObITh YBEIMUEHBI HE MeHee ueM Ha 10 %.

* - coJIeHbIE U KBallleHHbBIE OBOIIU — He Oosee 10 % oT 00I11ero KOJIn4ecTBa OBOIIEH.

** - B TOM YHCIIE JUIS PUTOTOBJICHUS OJIO]] M HAITUTKOB, B CIIy4ae MCIOJIb30BAHUS THIIEBOM
MIPOYKIIMKM TPOMBIIIIEHHOTO MPOMW3BOCTBA, COJEPKAIMX caxap, BblJada caxapa JOJDKHA OBITh
YMEHBIIEHA B 3aBUCUMOCTH OT €T0 COJEPKaHUsI UCTIOIB3yEeMOM TOTOBOM MPOYKIUH.

N30biTOK OOpazoBaBiielics B mpolecce MeTadosiM3Ma YIrieBOJOB TJIFOKO3bI
nepexoauT B (ochopuinpoBaHHYI0 OOpaTHUMYIO pe3epBHYIO (OpMYy TJIMKOIEH,
KOTOPBIN XPAHUTCS B MEUYEHH U KJIETKaX pa3MYHbIX TKaHel. KolnyecTBo rivkoreHa
y B3pocioro uenoBeka wnHoraa pocrturaer 200 1. [lpm cHMKEHMM YpOBHS
CBIBOPOTOYHOM TJIFOKO3bI, TJIMKOTEH PAaCHICIUIAETCS, YTO MPUBOAMUT K YBEIUYEHUIO
COJIEp>KaHMsl TJIIOKO3bl B KPOBOTOKE. B cpemHem B3pocCiblii 4eIOBEK €XKEIHEBHO
ynotpeobiisetr 10 400 r yriieBoaoB, u3 KOTopsix 70-80% NpuUXoAUTCS HA KpaxMallbl, a
OCTaJIbHas 4YacTh MPEJCTaBICHA PA3JIMYHBIMU MOHO-, IW- U Mojucaxapugamu. B
cilyyae ymnoTpeOsieHHus OOJIbUIMX KOJIMYECTB YIVIEBOJAOB WM MPU PA3NUYHBIX
3a00sieBaHUSAX (HaIpUMEp, caxapHOM jauadere) M30BITOK YIieBOJAOB COXPAHAETCS B
Opranusme B Buje xupa. PekomeHnayercs, 4To0bl coepkaHue MOHO- U TUCaXapHui0B
B CYTOYHOM IIMILIEBOM palMOHE B3pOCIOro 4yenoBeka He mpesbimano 50-100 r,
MOCKOJIbKY HM30BITOUYHOE IMOCTYIUIEHHE MPOCTHIX YTJIEBOJOB YBEIMUYMBAET YaCTOTY
pa3BUTHUSL aTEPOCKIEPO3a, HapylIaeT HE TOJbKO YIJIEBOJAHBIA, HO U JIMIIHMIHBINA
OOMEHBI, TMOBBIIIAET CBEPTHIBAEMOCTh KpPOBU, TO €CTb IO CBoeMy 3(dekrty
HAIIOMUHAET U30BITOYHOE MOCTYIJIEHUE B OPTaHU3M HACBIIIEHHBIX KUPHBIX KHUCIIOT.
BaxxHO, 4TOOBI B KOJMYECTBEHHOM OTHOIICHHM YIJIEBOJAbI ObUIM JOCTATOYHO
PaBHOMEPHO pacmlpeeieHbl MO0 OTACIbHBIM MpHeMaM MHIIU. YTJIEBOAbl, TOMHMO
TOTO, YTO OHM SBJISIIOTCA HauOoJiee JIErKO JOCTYNMHBIM HCTOYHMKOM DSHEpIuH,
BBICTYTAIOT TAKXE B KAYECTBE MCTOYHHMKA IUIACTUYECKOrO Marepuaia. B wactHoCTH,
MPOMEKYTOUHBIE MPOJIYKThI YIiI€BOAHOTO OOMEHa BXOJSAT B COCTAB HYKJIEHHOBBIX
KACIOT  (WEeHTO3bI), TpeOyloTCs AJii CHUHTE3a HEKOTOPBIX  aMHHOKHCIIOT,
IPEBPALIAOTCS B KUPBI, BXOIAT B COCTaB KJIETOYHBIX CTEHOK, AHTUTEN U T.JI.

B pamuoH 310poBOro  B3pOCIOrO 4YeJIOBEKA JOJDKHBI BXOIOUTh  TAKXKE
pPacCTUTENbHBIE TMIIEBBIE BOJIOKHA (IEKTUHOBBIE BEIIECTBA — HE MEHEE 5-6 T B CYyTKH
u Kieryatka — He MeHee 9-10 r). OnTuManbHOE coaep KaHUE MUIIEBBIX BOJIOKOH
JTOJDKHO cocTaBiATh 25-50 r (u3 pacuera 11,5 r nHa 1000 kkam). IlekTuHOBBIE
BEILECTBA, KJIETYaTKa COJIEPKATCS B CHIPhIX (PpyKTax, OBOLIAX, Arojaax 1 000OBBIX.

OCHOBHBIM HCTOYHUKOM aMHUHOKHUCIIOT SIBISIOTCS O€JIKU. AMHUHOKHCIIOTHI
YYacTBYIOT B MOCTPOCHUU THICAY PA3JIUUHBIX OEJKOB, HEOOXOJUMBIX ISl POCTa U
BOCCTAaHOBJICHUS BCEX KJIETOK M TKaHEW YEJIOBEKa, a TAKXKE BXOJAT B COCTaB COJIEH,
YY4acTBYIOIIMX B  TOAJAEPKAHMM  OCMOTHYECKOTO  paBHOBecHs, 00pa3yroT
MHOTOYHUCJICHHbIE TJIMKO-, HYKJIEO- U JIMIONPOTEeHAbl, (EPMEHThI, TOPMOHBI,
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reMOTJIOONH, aHTUTENA U APYTUE 3AITUTHBIC CTPYKTYPhl UMMYHHOW CHCTEMBI, BXOJISAT
B COCTaB HOTTEW, BOJOC. Y 3J0pPOBOr0 4YeJIOBEKa B TEUYEHHE CYTOK KOJUYECTBO
pacnagaromierocs  Oeilka  JIOJDKHO — COOTBETCTBOBATH — KOJIMYECTBY  BHOBD
CUHTE3UPOBAHHOTO. JIJisi OIEHKM OHOJOTUYECKOW IIEHHOCTH Oelika HCIONb3YIOT
MOHSATHE a30TUCTHII OOMEH, TO €CTh COCTOSIHME, NpPHU KOTOPOM KOJIMYECTBO
MOCTYMAIOIIET0 B OpPraHU3M a30Ta TOYHO COOTBETCTBYET €ro KOJIMYECTBY,
BBIBOJAMMOMY W3 opranusma. Eciam konmuecTBO a30Ta, MOCTYMAIOIIEr0 C MHIIEH,
MPEBBINIACT BBIJACIIEMOE, TO TOBOPAT O TOJIOKHUTEIBHOM a30THCTOM OaiaHce.
[Tocnennuii HaOMIOMACTCS, HAMPUMEpP, MPU YBEIMYCHHHM MBIIMICYHON MacChl WJIH B
nepuon  OepemeHHOCTH. I[lpm  OEITKOBOM WM  TMOJHOM  TOJOJAHWUH, TIPHU
WCITOJIb30BAHUU TOJIPKO PACTHUTEIBPHON MHINHA MOXKET HAOII0MAThCS OTPHUIATEITHHBINA
a30TUCTHINA OaNaHC, KOT/Ia KOJIMYECTBO BHIBOJUMOTO M3 OpraHU3Ma a30Ta MPEBBIIIACT
ero mocrtymieHne. KoHedHbIM 3TamoM (EepMEHTATUBHOTO pACIISIICHUS OEIKOB
SBJIIETCS] 0Opa30BaHUE PACTBOPUMBIX B BOJIE AaMUHOKUCIIOT.

Jst addexTuBHON pabOThl OpraHu3Ma HE3aMEHUMBbIE aMUHOKHUCIIOTHI (BajiiH,
JICUIIUH, W30JICUIIMH, METUOHUH, TPEOHWH, METHUOHUH, TpunrtodaH, ¢eHuIaIaHNH,
JU3UH, THUCTHJIWH, AapTUTHHUH) JIOJDKHBI TMPUCYTCTBOBAaTH B  OINpEIEICHHOU
nponopiuu. CYUTarT, YTO AJIA B3POCIOr0 YEJIOBEKA ONTUMAIILHBIM COJIEp’)KaHUEM B
1 r. mumeBoro 6eKa sBISETCS CIeAYIolIee KOTUIECTBO HE3aMEHUMbBIX AMUHOKHUCIIOT
(B Mr): uzonerinnaa — 40, nerinmHa — 70, MM3uHa — 55, METHOHHMHA C ITUCTUHOM —
35, denmnananuaa B cymme ¢ tuposuHom — 60, Tpunrtodana — 10, TpeonnHa —
40, Bammaa — 50. [laxxe BpeMEHHOE OTCYTCTBHE WJIM YMEHBIICHUE KOJIMYECTBA
OJTHOM W3 HE3aMEHUMBIX aMHUHOKHCIIOT OTPHIATEIIbHO CKa3bIBacTCS Ha OEITKOBOM
MeTabonu3Me yenoBeka. UeM OoJibllie Macca 4eloBEKa M MEHBIIIE €ro BO3pPacT, TeM
OoJibliie OeIKa eMy HEOOXO0AUMO.

benku moctynaroT B OpraHu3M 4eIoBeKa MPEUMYIIECTBEHHO MPHU YIIOTPEOICHUN
Msica KUBOTHBIX, IITUIIBI U PHIOBI, MOJIOYHBIX MPOJYKTOB, SIUII, COU, O0OOB, TOpoOXa,
XJIEOHBIX 371aKOB, opexoB. UenoBek noipkeH notpednsats 1-1,5 rpamma Oenka B JI€Hb
Ha 1 krmaccel Tena. bonbiie Bcero Oenka comepkuTcs B chipax (okosno 25%), B
ropoxe u daconu (22-23%), B msce, ntuiie, peide (10 20%), B pa3IMYHBIX Kpymax
(mo 14%), xse6e u makapoHHBIX u3nenusx (5-12%). B oBomax cogepxxurcs He 6olee
2% OenkoB. HauMeHnsbliee cojepkanre OeiKa MPUCYTCTBYET BO (DPYKTaxX M SAToJax.
PacturenpHbie O€lKM B CBOEM COCTaBEHE COJEp)KAaT TIOJHOTO KOMILIEKCa
HE3aMCHUMBIX aMHUHOKHUCJIOT, JINOO COACpKAT MX B HE3HAYUTCIBHOM KOJIMYECTBE.
Tak, B OeiKkax IICHUIBI, PKA WIA KyKypy3bl KOJHMYECTBO JIM3WHA B JBa pasa
MEHBIIIE ONTUMAJIBHOTO, HO JOCTATOYHOE KOJMYECTBO TPUNTO(PAHA, OTMEUACTCS
neuIuT TpeoHWHa, W30JCHIIMHA M BaJuHA. belku OG0OOBBIX JUMHUTHUPOBAHBI TIO
CepocoepKaIluM HE3aMCHUMBIM aMHUHOKHUCIIOTaM (METHOHWH U ITUCTCHH) U
Tpunrodany. PaznenprHoe MCnoabp30BaHNEe TOJIBLKO 0000B MM KYKYPY3bl HEH30EKHO
npuBeAeT K JCQUIMTY  COOTBETCTBYIOIIMX  aMHHOKHCIOT.  Hamportus,
KOMOMHHMPOBAHHOE MCIOJIb30BaHUE CMECH 0000B M KYKYpY3bl WJIM pUCa C COEBBIMU
06006amu oOpa3yeT OEJIKOBYIO CMECh JIKBHBAJICHTHYIO IO TMHTATEIHLHON IEHHOCTH
oenkam Mojoka. ONTUMaIbHOE COOTHOIIICHNUE KUBOTHBIX M PACTUTEIIBHBIX OEIKOB B
MUIIEBOM pAllMOHE B CPEIHEM JOJDKHO cOCTaBisITh 55:45. YacTh aMUHOKHCIIOT
CJIY’KUT MCTOYHUKOM DHEPTUU JUIsl OpraHu3Ma 4desioBeka. [Ipu 3ToM aMUHOKHCIIOTHI
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BHAUaJle JE3aMUHUPYIOTCA, YTO CONPOBOXKIAETCS BBIICICHHEM aMMHUaka H
oOpa3zoBaHueM KeTOKHCIOT. [locineanue BCTynaroT B SHEPreTUYECKUI METa00I3M U
MOCJIe COOTBETCTBYIOIIMX MPEBPAIICHUN pacnagatoTcs A0 BOJbBI U YIJIEKUCIIOTO rasa.
OO6e3BpekuBaHKEe O00pPAa30BaBIIETOCS B MPOIECCE DHEPIEeTHYECKOr0 MeTadoIM3Ma
OCJIKOB aMMHaKa OCYIIIECTBIIACTCS B IIEUYEHHU ITyTEM MPEBPAIICHUS B MOYEBUHY.

B mnuieBsIX mpoaykTax, 0COOCHHO >KMBOTHOTO MPOUCXOXKIACHHUS, COJEPIKATCS
TaK)ke HYKJICHHOBBIE KHCIOTHI. bojbllie Bcero HWX B MSICHBIX M PBIOHBIX
CyOIpOIyKTax.

BaxkHeHIuM KOMIIOHEHTOM TMHUILNUA SIBISIOTCS TaKXXe JKUPBI  (JTUIHUJIBI),
MIPEICTABIISIONINE COOOM CIOKHBIE A(UPHI TIUIEPUHA U BBICIINX HACHIICHHBIX U
HEHACBIIEHHBIX KUPHBIX KUCTOT. HackIeHHbIE KUPHBIE KUCIOTHI (MTaJIbMUTUHOBAS,
CTEApUHOBAsE W Jp.) HUCIOJB3YIOTCS OPraHU3MOM B II€JIOM KaK HSHEPreTUYEeCKUM
MaTepuall. 3a CYET UX OKUCIICHHS] 00ECIIeUNBACTCS OKOJIO TTOJIOBUHBI TOTPEOHOCTH B
SHEPryUU B3POCJIOro 4eioBeka. IIpu 3TOM TIaBHYIO SHEPTETHYECKYIO POJb UTPAIOT
TPUTIIMIEPUABl (HEHUTpabHbIE KUPBI). JKUPBI CIIy)KaT pe3epBOM MUTAHUS, Y
B3pOCJIOTO YeJOBEeKa OHU cOCTaBIsAOT 10 10-20% Macchl Tena, MpeuMyIIeCTBEHHO
MIPUCYTCTBYS B OJAKOKHOM >KMPOBOM KJIE€THATKE.

JKupbl  BBIIONHSIOT TaKXke IUIACTHYCCKYIHO M PETyJISATOPHYI  (PYHKIIMH
(ITMHHOLIETIOUCYHBIE >KUPHBIE KHCIOTHI, (pochonumuapl, XOJeCTepUH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3aIlUTHBIX 000JIOYEK HEPBOB, COCYIOB, Pa3IUYHBIX
OpraHOB, BBIMOJHAIOT TEPMO3ANIUTHYIO (PYHKIHIO, CIyXaT [EePEHOCYUKOM
xupopactBopumbix (A, E, K) BuUTaMHUHOB, SBIAIOTCS MpEAIECTBEHHUKAMHU
CTEPOUIHBIX TOPMOHOB, >KETYHBIX KHUCJIOT M MPOCTArIaHAMHOB. OCOOEHHO BaXKHBI
JUIS.  CO3/aHUsSl  LIEJIOCTHOCTU  OWJIMIIUJIHBIX CTPYKTYp KJIETOYHBIX MeMOpaH
JUTUHHOIETIOYEYHBIC HEHACHIIIICHHBIE KUPHBIE KUCJIOTHI. VX JAeNsIT B 3aBUCUMOCTH OT
JIOKaJIM3aliK MIEPBOM JBOWHOW CBSI3M Ha TpH rpymmbl (omera-3, omera-6, omera-9).
Omera-3 u -6 KHCIIOTHI SBJISIOTCS MOJWHCHACHIIICHHBIMHM, B TO BpeMs Kak omera-9
MOHOHEHACHIIIIEHHbIE. UeIOBEeK MOXKET CHHTE3MPOBATh BCE HEOOXOIHUMBIC ISl HETO
JUNHIbI, KpoMe omera-3 (o-JIMHOJIEHOBAash KHCJIOTa, YWKO3alleHTaeHOBas KHUCIIOTa,
JIOKO3areKCcaeHoBasi KUCJIOTa) M oMera-6 (JIMHOJeBas KUCIOTa, Y-JIUHOJICHOBAs
KUCJIOTa, JUTOMO-Y-JIMHOJICHOBAsl KHUCJIOTA, apaXWJOHOBAas KHCIJIOTA, OJEWHOBAs
KHCJIOTa, KaJ0JIEMHOBAs KUCJIOTA) AMUHHOLECTIOUEYHBIX JKUPHBIX KHUCIIOT.

Kak mpocTtbie, Tak ¥ CIOXHBIE JUIMUJIBI MOTYT CUHTE3UPOBATHCS B OpraHU3ME.
HcknroueHue COCTaBJISIIOT TaKWe HEHACHIIICHHBIC JKUPHBIE KHUCJIOTHI, Kak
AUKO3aMeHTaCHOBAs, JJOKO3areKcaeHoBasl, JIMHOJEBAas, JIMHOJICHOBAs U apaxuJI0HOBas,
KOTOpbI€ JOJDKHBI MOCTYINAaTh B OpPraHU3M YEJIOBEKa C TMHUIIEH B TOTOBOM BHJIE.
JluHoneBass KucjaoTa B TMPUCYTCTBUM THAMHWHA W TUPUIOKCUHA CIIOCOOHA
MpEBpaIlaThCsl B ApPaxUIAOHOBYIO KHUCIOTY. YKa3aHHbIE HE3aMEHUMBIC JKUPHBIC
KHCIIOTBI BXOAAT B cocTaB  ¢GochoNMmuIoB WIM CIy)KaT B  KadyecTBE
MPEIIECTBEHHUKOB  (HampuMep, apaxujoHOBass KHUCJOTa) MpOCTariaHIuHOB,
JEHKOTPUEHOB, TPOMOOKCAaHOB W MPOCTAMKIWHOB. [lpu oTcyTcTBUM wWin
HEJIOCTaTOYHOM TOCTYIJICHUM B OpPraHu3M HE3aMEHUMBIX JKUPHBIX KHUCIOT Yy
YEeJIOBEKa OTMEYAeTCs 3aJepiKKa POCTa, HapylieHne (PYHKIIMU MOYEK, OTMEUYaIOTCS
MIaTOJIOTHYECKUE HM3MEHEHHMS B KOXE, MOXET pa3BUThbCH Oecruioaue. OCHOBHBIMH
MUIIEBEIMA UCTOYHUKAMU KUPOB ISl YEJIOBEKA SIBIIIOTCS: MOJIOKO, MSICO, SIMUHBIN
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KENTOK, CBHHOE CaJlo, KOMYEHOCTH, MSCO, pblOa, OpeXu, pacTUTEIbHBIC Macia.
buonornyeckas  1EHHOCTb  JKUPOB  ONpeNeNsieTcs  OOBIYHO  KOJUYECTBOM
MPUCYTCTBYIOIIUX B HUX HE3aMEHUMBIX J>KHPHBIX KHUCJIOT M HMX YCBOSEMOCTHIO.
OnTuMaabHBIM CUMTAETCS CIEAYIONIEe COOTHOUIEHUE >KHPHBIX KHUCJIOT B IMHUIIEBOM
pallMoHe: HACBHIIICHHBIE >KUpPHbIE KHUCIOTH - 30%, MOHOHEHACHIIEHHBIE THUIIA
0JIEMHOBOM KHMCIOTHI - 60%, monmHeHacwIleHable - 10%. 910 gocTuraeTcss B TOM
cilydae, €CiIi COOTHOILIEHUE PACTUTEIBHBIX U KUBOTHBIX KUPOB B PAIIIOHE MUTAHUS
cocTasisier 3:7.

JIy1st HOpMaTbHOTO POCTA M Pa3BUTHS PEOCHKY HEOOXOAMMBI TaKKE BUTAMUHBI.
ButamuHBI - 3TO OpraHndecKrue COeANHEHUS, COJEPIKAINECS B MPOAYKTaX MUTAHUS B
OYCHb OTPAaHMYEHHBIX KOJMYECTBAX, HO WTPAIONINE BAXKHYIO POJIb B METa0OIHM3ME
OCNKOB, XUPOB M YIJIEBOAOB, B OCYIIECTBICHUH MHOTOYUCICHHBIX (YHKITUH
opraHusMa, Jjsi oOpa3oBaHUsi M OOHOBJICHMS KJIETOK M TKaHeW uenoBeka. B
HACTOsIEe BpeMsl M3BECTHBI 13 BuUTaMHHOB: xkupopactBopumbie - A, D, E, K u
BojiopacTBopuMble — Bi (tuamun), B, (pubodmnasun), Bs (mupumoxcun), Biz
(umanokoOanamuu), PP (HmamuH, BKIIOYAIOMIMA HUKOTMHOBYIO KHUCJIOTY U
HukotuHamun), C (ackopOuHOBasi kuciora), ¢donueBas kucinora (donarux),
MaHTOTEHOBas KucioTta, OwotuH (ButamuH H). Kaxnapii BuTtamuH oOjamgaer
onpeieieHHOW (YHKIMEW WM KOMIUIEKCOM HUX. JIIUTeNnbHbIH HEZ0CTaTOK
BUTAMHHOB  COMPOBOXKJIACTCA CHUKEHUEM  TPYJIOCIHOCOOHOCTH, YXYJIIEHUEM
3I0POBbSI U B TSDKEIBIX CIydasX MOXET MPUBOJAWTh K CMEpTH. UeloBeUeCKHid
OpraHU3M MOXXET B OTPAaHWYCHHBIX KOJMUYECTBAX CHUHTE3UPOBATh BUTAMUHBI. Tak,
aMUHOKHUCIIOTA TpUNTO(AH CIOCOOHA MPEe0OPa30BbIBATHCS B HUKOTUHOBYIO KUCIIOTY,
ybTpadruoIEeTOBOE O0JTyUEeHHE CIOCOOCTBYET OOpa30BaHUIO B KOXe BUTaMuHA D,
NOTPEOHOCTh B MUPHUJAOKCHHE BO3pPACTaCT C YBEIWUYEHUEM COJIepkKaHUs Oenka B
numie. Kumednple OakTepwy dYeIOBEKa B TEX WM HWHBIX KOJUYECTBAX MOTYT
MPOU3BOJIUTh BHUTaMUHBL: K, OWOTHH, (OJHEBYI0 KHCIOTYy, IIMaHOKOOaJlaMHH,
MUPHUIOKCHH, TAHTOTEHOBYIO KUCIIOTY, pruOO(hIaBUH.

PacueTsl 1Moka3pIBalOT, UTO Ja)Ke caMblil cOaJTaHCUPOBAHHBIA U Pa3HOOOPA3HBIM
paImoH, COOTBETCTBYIOIIUNA CPETHUM dHEpro3arparam, 1eGUIUTeH 0 OOJBITUHCTBY
utamuHoB Ha 20-30%!*. B npupome He cCylmecTByeT MNpOAyKTa, CIOCOOHOIO
OJTHOBPEMEHHO COJIEp’)KaThb BCE BHUTAMHHBI B HEOOXOJMMBIX KoiMuecTBax. Jlis
oOecrieueHus: OpraHu3Ma BUTAMHUHAMM CJIEIYyEeT BKJIIOYATh B PAIlMOH BCE OCHOBHBIC
IPYIIBI MUIIEBBIX TPOIYKTOB (OBOIIN, (DPYKTHI M COKU U3 HHUX, 36PHOBBIC TIPOYKTHI,
MSICO, PBIOY M TITHITY, MOJIOYHBIE MTPOTYKTHI, YKHPOCOACPKAIINE TPOAYKThI ITUTAHMS ).
CoryiacHO COBpPEMEHHBIM JaHHBIM HauOoJiee AKTyaJlbHOM MpOOJEeMOl BO MHOTHUX
CTpaHax sfABISETCS JAePUUUT TUAMUHA, HUALKMHA, puOoduaBuHa, QoJMeBOH U
aCKOpOMHOBOM KHUCIIOT.

3HauuTENbHOE OOJBIIMHCTBO OHOJOTMYECKH AKTUBHBIX COCIMHEHHM, KpailHe
BKHBIX JUISl )KU3HU YETIOBEKA, HE CHHTE3UPYETCS] B OPraHU3ME YEJIOBEKA, B CBSI3H C
YeM OHH CTaJIM OTHOCUTBHCS K HE3aMEHUMBIM (PakTOpaM MuUTaHus. ITO UCIIOIH3yEeMbIC
B KaueCTBE OCHOBHBIX Tpynn (GyHKIUOHATIBHBIX TPOIYKTOB  BUTAMUHBI,

14CGopHUK penenTyp OO/ ¥ KYIMHAPHBIX U3ETUH [JIs OPraHU3aluy FOPSYUX 3aBTPAKOB U 00€10B 06ydaromummes 1 -
4-x kiaccoB 0011e00pa3oBaTesIbHBIX Opranu3amnui, 136 c.
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antnokcuaantel, [IHXXK, MuHepanbHbie  BemecTBa, IHILEBBIE  BOJIOKHA,
HE3aMEHUMbIE AMUHOKHCIIOTHI U OJIUTOCaXapU/IbI.

BurtamuHbl— 0coOble OEKOBBIE BEIIECTBA, OOECIEUMBAIOLIUE B OpPraHU3ME
OMOXUMHUYECKUE TMpEeBpallleHMs, peakiuu, OOMEH BellecTB, 0e3 dYero KHU3Hb
HEBO3MOKHA.

Butamunbl, cBs3aHHBIE C Pa3IUYHBIMH (DEpMEHTaMM, MPUHUMAIOT Y4acTHE B
obecrnieueHuu opranusma sueprueii (B, By, PP), 6uocunrtese u npeBpaiienun 0eIKkoB
1 aMmuHOKHCIIOT (Bg, B12), reHeTHUeckoro Matepuana KJIE€TOK - HyKJIEMHOBBIX KHCJIOT
(ponmeBast KHCIOTA), KUPOB U CTEPOUIHBIX TOPMOHOB (IIAHTOTEHOBAs KUCJIOTa U
ouotnH). ButamuH A ywacTByeT B 0OO€CI€UEHHMU 3pEHUs U HEOOXOIUM s
(GbOopMUPOBaHUS CIM3UCTHIX TIOKPOBOB, JMHAEPMHUCA, HUMMYHHOH cuctembl. be3
BUTaMHHA J| HEBO3MOXXHO BCacChIBaHUE KalbIUs U (GOPMHUPOBAHUE CKeJieTa U 3yOOB.
Burtamna K ywactByer B cBepThiBaHMM KpoBU. CaMblii nonmyJisApHbIA BUTaMUH C
(ackopOvHOBasg  KHUCJIOTa) TMPUHUMAET ydyacTMe B  oOpa3oBaHMH  OEIKOB
COCIMHUTEIFHON TKAHM - KOJUIareHa M AJIaCTUHA, HEOOXOIUMBIX 11 (OPMHUPOBAHUS
COCYJIOB, Xpslel, ocTOBOB kocteil. Bmecte ¢ ButamuHoMm E u [-kapoTuHOM mpu
y4acTUM MHUKpOdJIeMeHTa ceneHa BUTaMuH C oOecneunBaeT (PyHKIMOHUPOBAHUE
AHTUOKCUJAHTHOW CHUCTEMbI OpraHu3Ma, 3aIUIIAIOIIENH KJIETKH OT MHOBPEKICHUS
IPOJYKTaMU OKHUCIIEHUSI.

UccnenoBannsiMu yctaHoBieHO, 4To oT 70 mo 100% HaceneHHs MCHBITHIBAET
Hegoctatok ButamuHa C. Y 40-80% monmelt ommymaercs nedunut BUTaMuHOB B, By,
Bs, Bi2, donueBoli kucinorel U [-xkaporuHa. bosiee MOJOBUHBI HACEICHUS
Henomnoiy4yaet Butamuubl A, 1, E, K.

Ot nedunmra ButamuHoB A, B, C crpagator koxa, Boiockl, HOrTU. [Ipuunna —
KOXa BOJIOCHI M HOTI'TH HauOOJee 4acTO CONMPUKACAIOTCS C BHEUIHUMH (hakTOopaMu
Cpellbl M OKAa3bIBAIOTCS HECIMOCOOHBIMU MPOTUBOCTOSITh TOKCMYECKUM BELIECTBAM,
HaxXoJAIIMMCS B BO3IyXe U BojJe. B pe3ynbrare oTMeuaercs MOSBICHHUS CYXOCTH U
HISJTYIICHUS] KOXKH, TPEIIMHKU Ha Ty0ax, yrpeBas Cblllb; JIOMKOCTb U BbINAJCHHUE
BOJIOC, MX MCTOHYEHHWE WU TMOTYCKHEHUE LIBETa; JIOMKOCTh HOITEH, yTpara HX
IJISTHIIEBOTO CJIOS.

3aMETHO CKa3bIBAECTCSI HEAOCTAaTOK BUTAMUHOB M Ha COCTOSHME HEPBHOMU
CUCTEMBbl - TPOSBISIETCS Pa3APAKUTEIBHOCTHIO, PACCTPONCTBOM CHA, HEPBHBIMU
CPBIBaMH, COCTOSIHUEM IOABJIEHHOCTH.

Ot nedunmra cTpamaeT W MbIIIEYHAs CHCTEMa - OBICTPO Pa3BUBACTCS
YTOMJISIEMOCTb, BSIJIOCTh M CIA00CTb.

JlepuT BUTAMMHOB CHOCOOCTBYET TJIyOOKOMY HapyUICHHIO OOMEHHBIX
MPOLIECCOB, 3aMETHO BIHMAIOMIMX HAa HMMYHHYIO CHUCTEMY, CHIDKAIOUIUX
COMPOTHUBIISIEMOCTh OPraHU3Ma K MPOCTYIHBIM U HH(PEKIIMOHHBIM 3a00JIEBAHUSIM.

C oBomamu u GpyKTaMu MOKHO MOAy4uTh BUTaMuH C, (HonueByr0 KUCIOTY U
B-xapotuH, ocraimpHbie 10 w3 13 Haunbosnee BaKHBIX BUTAMUHOB HaXOIsATCA B
JIOCTAaTOYHO KAJOPUIHBIX IPOJYKTaX - B MscCe, priOe, si1ax, Macie, xjeoe.

Crnenyromeil COCTaBISIIONIEH B TEpeYHE HE3aMEHUMBIX (aKTOPOB MUTAHUS
SBJISFOTCSI MUHEPAJIbHBIE BellecTBA. MUHEpalbHbBIE BEIMIECTBA HEOOXOIUMBI IS
HOPMAJILHOTO (DYHKIIMOHUPOBAHUS UMMYHHOUM CHCTEMBI OpraHU3Ma.
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[Tomyuyaembple OpraHu3MoM Jak€é B HEOOJBIIOM KOJIMYECTBE COEIUHEHUS
JKeje3a, Maprasiia, ceieHa, KpeMHus, propa U Apyrue MUKpPO- U MaKpPOIIEMEHTHI
MIPOHUKAIOT Y€pEe3 CTEHKH KPOBEHOCHBIX COCYJOB B BUJE HOHHBIX COCIUHEHUN U
OKa3bIBAalOT MOIIHOE AaHTUOKCHIAHTHOE, AHTUTOKCUYECKOE BO3JCICTBHE HAa
opranusM. llox nelicTBUEM MHOTMX MHMKpPO- M MaKpPOJJIIEMEHTHBIX COEIUHEHHI
YCWJIMBAETCSl JETOKCHKAllMOHHAs (YHKIMS KOXHU, W OJTHUM CaMbIM CHUMAETCS
Ype3MepHasi Harpy3Ka ¢ MOY€eK, EYEHH.

MUKpO3JIEMEHTBl  SBISAIOTCS  KaTalu3aTOpaMH  MHOTHMX  OMOXMMHYECKHX
peakuui, MPOXOIAIINX B OpraHu3Me. Onu MO/JIEPKUBAIOT
TUAPOSJICKTPOIUTUYECKUN OajaHC OpraHu3Ma, HOPMAaU3ysl KHCIOTHO-IIEIIOYHOE
pPaBHOBECHE B KUIKOCTHBIX Cpelax OpraHu3Ma.

Kanbimii - coctaBnsieT OCHOBY KOCTHOM TKaHu. [loBbIiaeT 3ammTHbie GyHKITMH
OpraHu3Ma, CIOCOOCTBYET BBIBEJCHHIO CTPOHLMS M CBUHLA M3 KOCTEH, oOnamaer
AHTUCTPECCOBBIM, aHTHAJUIEPTHYECKUM JIEUCTBUEM.

®ochop - OCHOBHAs YaCThb €r0 COCPENOTOYEHA BKOCTAX, 3yOHBIX TKaHSX, B
KOXe, BayKeH JJis noanepskanus pH-6ananca. @ochopy npuHauIeKuT BeAyLIas poJib
BJIEATEIBHOCTH LICHTPAJIbHOW HEPBHOM CUCTEMBI.

Maruauii - «aHTHCTPECCOBBIM MAaTepUam, aHTHOKCHIAHTHBIN MUHEPAJI, BXOJIMT B
cocraB Oonee ueM 200 hepMeHTOB, pu ero yyacTuu ocyuiectsiusercs cunre3 JHK,
PHK, a »T0 mnpodmiaktuka HOBOOOpa3OBaHUM; YyiIydllaeT OOMEH BEUIECTB B
COCYIUCTOM CTEHKE, HOpMaJM3yeT aprepuanbHoe nasieHue. [lpu mocrarouHom
KOJIMYECTBE B OpPraHM3ME MAarHus XOpOIIO yCBaumBaeTcd KaibLMi, Gocdop, xanuii,
BuTtamuHbl rpynnsl B, C, E. Marauil BEINOMHSAET BAXKHYIO (QYHKIUIO B TPOPUITAKTUKE
3a00JIeBaHUI TIOYEK U ceplia.

Kanuii - «3HepreTMueckuii MUHEpai», CTUMYJIUPYIOIIMN mnepenadyy HEpPBHBIX
UMITYJIbCOB, HEOOXOAMMBIX JJII HOPMAJIBHOTO COKPAIIEHHUS MBI, B TOM YHUCIE U
MBIIIIBl  CEpALA, PETYJIUPYET CEPACUHBIA PUTM, NOIIEPKHBAET HOPMAIBHYIO
GYHKIHIO T0YeK U TOPMOHAIBHBIN OaJlaHC HAIIIOYEYHUKOB, OOMEH BEIIECTB B KOXKE.

CoenuHeHusl Kajlusi OKa3bIBAIOT LieJeOHOEe (PU3MOJIIOIMYECKOe BO3ACHCTBUE Ha
BCE OOMEHHBIE MPOIIECCHI B KJIETKAaX U TKaHSAX, CHOCOOCTBYIOT YCHUJICHHIO TKAHEBOTO
NBIXaHWs B MMTOXOHJPHUSAX KJIETOK. Kanuil sIBIsS€TCS OCHOBHBIM SHEPreTUYECKHM
MUHEPAJIOM ISl HOPMaJIbHOW pabOThl MBIIIL, B TOM YKCJIE U MBIIILBI CEPALIA.

Hatpuil - peryaupyer OCMOTHYECKOE HAaBJICHUE B KJIETKE, MOBBIIIAET TOHYC
COCYIUCTON CTEHKU. BBINOIHSAET BaXKHYIO pOJib B MPOIECCE JAETOKCHUKALUU KOXH,
OUYHUIIEHUS TIOP, YCUIICHUS JIbIXaTeIbHON (QYHKIIUN KOXKHU.

[luHk - sBIsETCA OCHOBHBIM MHUHEPAJIOM JUIsl CO3JIaHUS aMHUHOKHCIIOT,
y4acTBYET BIIOCTPOCHUH BCEX KJIETOK OpraHu3Ma, CIOCOOCTBYET
MPOJIOHTUPOBAHHOMY JICMCTBUIO MHCYJMHA, YTO CHI)KAET TOBBILIEHHBIN caxap
KpoBUu. Bmecte ¢ XxpoMom mnoBblaeT 3PEGEeKTUBHOCTh HMHCYJIMHA, CIIOCOOCTBYET
OTJIOKEHUIO TJIMKOTE€HA B MEUYEHHU, YTO BAXKHO MpPH caxapHOM auabere. YCHUIUBAET
IPOTUBOBOCTIAJIUTENbHBIE  (PYHKIMH  KPOBH, OO0JaJaeT  aHTHAJUIEPIHYECKUM
nercTBreM Ha Koxy. [lIupoko npumeHsieTcss B J€pMaTOJIOTUU U KOCMETHUKE.

XKene3zo - aHTHaHEMHUECKUH MHUHEpas, BXOAUT B MOJIEKYJIy TeMOIjoOuHa,
y4acTBYET B OKCHI€HAllUU KJIETOK, YCBAaMBAETCS OPraHU3MOM TOJIBKO IMPH HAJIUYHUH
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ButaMrHOB C # E; nocTaroyHoe KOJWYECTBO B OPraHU3ME MPUIAET KOXKE PO3OBBIM
1BET (Mcue3aeT OJICTHOCTh KOXKHBIX TOKPOBOB).

MapraHeu - ((aHTI/IOKCI/II[aHTHHﬁ MHUHCpAD», Y4YaCTBYCT B CTHMYJIALHUHA
FI/IHO(bI/IBapHO-HaI[HO‘{C‘IHI/IKOBOI\/JI CUCTEMBI, B CHHTEC3C (I)epMeHTOB, YCHUIINBACT
MIOTJIOIIEHHE TJIIOKO3bl KJeTKou, perymupyer ¢yukiun I[HC, penpoayKTHBHBIX
opranoB. MoHbl MN JIETKO MPOHUKAIOT B KPOBb YEPE3 KOXKY, YCUIMBASA MPOLYKIIUIO
CCTCCTBCHHBIX TOPMOHOB, 9TO CHOCO6CTByeT OMOJIOKCHHUIO OpraHMU3Ma, KOKHU.

KpemHuii - BBINONHSIET BaXHYI pOJb B MNPOPUIAKTHKE Pa3BUTHS
CKIICPOTHYCCKHUX IPOLHCCCOB U 3a00JIeBaHUil OIMIOPHO-ABHUIaTCJILHOT'O aIllapara,
yiydiraeT GyHKIHUIO CTPYKTYPHBIX 3JIEMEHTOB KOXKH, BOJIOC, HOTTEH, 3aJepKUBAS
IIPOLIECCHI YBAMAHUS KOXKHU.

Menb - MOBBIIAET YMCTBEHHYIO AKTUBHOCTB, MBIIICYHBIM TOHYC, PETYJIHUPYET
NUTMEHTHBIM OOMEH, TIOBBIIIAET YCBOSIEMOCTh JKelie3a 3a CUeT YIy4dlleHUus
KpOBOO6paIH€HI/IH B CJIOAX KOXH, BOCCTaHaBJIMBACT HOpMaHBHBIfI IBET KOHBIX
IIOKPOBOB.

CeleH - CHIDKAET PUCK COCYAUCTHIX 60H€3H6ﬁ, IMOBBIIIACT COIMPOTUBIIICMOCTD K
OHKOJIOTHYCCKUM 3a6OJIeBaHI/I$IM, yiayumacT KpOBOCHa6)K€HI/I€ KOXH.

Mop, - BXOAMT B COCTaB rOPMOHa LUMTOBMAHOW Xene3bl TUPOKCUHA.
ObecneunBaeT YCTOMYMBOCTb OpraHM3Ma K mnoBpexjalwmm gakTtopam
BHELIHEN cpefpbl,yBeNuUMBaeT CnocobHOCTb NENKOUMTOB  pas3pyllatb
60ne3HEeTBOPHbIE MUKPOOPraHU3Mbl, onpeaenser BO MHOIOM YMCTBEHHbIE
crnocobHocTn. OAHMM U3 OCHOBHbIX UCTOYHWKOB MOAAa B NMUTaHUM ABNSAETCH
nuwesas noampoBaHHas conb. B 2019 r. Obina BHeceHa nonpaBka B
AEVNCTBYIOLUME  CaHUTapHble  HOPMbI M nNpaBwuna, onpegenueLlas
06A3aTeNnbHOCTb MCMONb30BaHWs B obpa3oBaTenibHbIX OpraHu3aumsax npu
npurotoBneHnn 6ntog, nogmMpoBaHHon conu. iccnegoBaHua CBOMCTB nMopata
Kanua B NULWEBOW MOOMPOBAHHOM COMU MNOLTBEPOUIN €€ YCTONYNBOCTbPU
KUNAYEHUN B HENTPASibHON U NOOKUCIIEHHON cpefe B MOLENbHbIX YCIOBUAX
(270 obpa3zuos). CnegoBaTenbHO, TEXHOMOMMYECKME KapTbl, MMELLMECS B
obpa3oBaTenbHbIX OpraHM3aumax Ans geTen, He TpebyT TEXHONOrMYECKON
KOPPEKTUPOBKM B LENSAX COXpaHeHWss noga B roToBbIX Onogax. 370
no3BonseT caenatb BbiBog 06 oxupoaemMom npodunaktuyeckom addekTte
nepexoga Ha WMOAMPOBAHHYK COMb MpWU MpUroToBNEeHWM 6ntog B AETCKMX
OPraHM30BaHHbIX KONSIEKTUBAX.

®dTop - WOHBI (TOpa «3yOHOU MHHEpal», HO TaKXKE YCHWIMBAIOT IUIOTHOCTb
BCCI'0 KOCTHOTI'O aliriapara. Honbl momajgaroT B OpraHu3M M yCHUIMBAIOT BCACbIBAHUC
KaJlbIINsl.

Xopuasl - UTPAOT POJb PETYJISTOPOB BOJHO-COJIEBOIO OOMEHa B KIIETKE,
nogaACpKuBasd HOPMAJIbHOC OCMOTHYCCKOC AABJICHHC, HGO6XOI[I/IMBI AJi1 IIPOAYKIIUN
KETYJ0YHOTO COKA.

Cpez[H BCEX HC3aMCHUMBIX (1)aKT OpPOB IIMTaHHA HaH6onee 3HAYUMBIMHU ABIAKOTCA
nojJinHeHacbimeHHble KUpHble KuciaoThl (ITHXK). OnHum oka3piBaioT
MOJIOKUTEIIBHOE JICUCTBUE HA JIMIIUIHBINA CIIEKTP, reMocTa3 U (hHOpHUHOIU3 KPOBH.
[THXK ouenp 5naOWIbHBI, MOSTOMY HY)XHO YYMTHIBaTh, 4YTO YBEIUYECHHE
nocryrienns B opranu3m  [THXKK gomxHO 00s3aTenbHO  COMPOBOXKAATHCS
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JOTIOJTHUTEIHHBIM BBEJCHUEM BHTaMHHA E, T.K. aKTHBAIUs JUMUIHOTO OOMEHa
COMPOBOXK/IAETCS HHTEHCU(PUKALUEH OKUCIUTEIbHBIX TMPOIECCOB B MeMOpaHax
kieTok. [Ipu sToM Ha kaxneiit rpamm [THXKK numm B opranusm 10KEH MOCTYIATh
1,0 mr Butamuna E. ITH)XXK B opranuszme noaseprarorcs OKMUCICHHUIO TI0 IBYM ITyTSIM
MeTaboiM3mMa — IUKIOKCUTE€HAa3HOMY, B pe3yJbTaTe KOTOpPOro oOpa3yrorcs
NPOCTariaHINHbl, MPOCTAIUMKIMHBI U TPOMOOKCAHbI, M JIMIIOKCUTE€HA3HOMY C
oOpa3zoBaHueM JeilkoTpueHoB. I[IpocrarmannvHbl 001a1al0T Ba30CHACTUYECKUM
apdeKkTom, OKa3pIBAlOT HMMYyHOJenpeccuBHOe feiictBue. OHM UHTUOUPYIOT
Makpodaru, MoAaBiIsIIOT BIOPOC aHTUTeHA HA TIOBEPXHOCTH Makpodara, pa3pbIBaloT
CBSI3b MEXKIYy HUMMYHOKOMIIETCHTHBIMH KJIETKAMH, TOPMO3AT CHHTE3 aHTHUTENI U
muM(pOKHHOB. TpoMOOKCaHBI, BBI3BIBAS arperamuio W aare3ur0 TPOMOOITUTOB,
CIOCOOCTBYIOT ~pa3BUTHIO TpomM0OO3a U HIIEeMUYECKOW OOJIe3HH MHOKap/a.
[IpocTanMKIMHBI— BEMIECTBA, XAPAKTEPU3YIOIMHUECS MOIIHBIM aHTHAIT€3HNOHHBIM
abdexTom. JIeHKOTpUEHBIO0TaIaI0T MOIIIHBIM OPOHXOKOHCTPUKTOPHBIM JIEHCTBHEM.
JlelikoTpreHbl aKTUBUPYIOT CHUHTE3 MPOCTATJaHAMHOB U MPOCTAIMKINHOB. Takum
obpazom, npoayktsl [THXKK B onTuManbHBIX YCIOBHUSX MOJACPKUBAIOT TOMEOCTA3
opraHusma.

B nwumeBsix BelecTBax OJHOBPEMEHHO MPHUCYTCTBYIOT HE OJIMH, HE JIBa, a
JECATKH U COTHU MUKPOHYTPHUEHTOB, U JIEUeOHO-NPOPUIAKTUIECKUE CBOMCTBA MTUIIH
ONPEJENSIIOTCA OTHIO[b HE MPOCTO OHoJorTudecKuMH dddexTaMu OTIeTbHBIX
MUKPOHYTPHUCHTOB, a SBJSIOTCS PE3YJIBTaTOM KOMIUICKCHOTO B3aWMOJCHCTBUS
MEXTy HAMH.

bazoBeie  (u3monormueckue  PYHKIIMM  MUKPOHYTPHUEHTOB:  PETYJISAIIHS
KUPOBOTO, YIIEBOJAHOTO, OETKOBOTO M MHHEPATBHOTO OOMEHA; ONTHUMHU3AIIHS
aKTUBHOCTH (EPMEHTHBIX CHCTEM; AaHTHOKCHJAHTHAs 3alluTa; oOecreueHne
MPOIECCOB  KJIETOYHOTO JBIXaHWSA;, TMOAJEpKaHuEe DIIEKTPOJUTHOrO OanaHca;
NOJIepKaHUE KHCIOTHO-IIEJIOYHOTO PABHOBECHS; TOPMOHOMNOJO0HOE JAEHCTBUE;
pEryJsIus PEeNnpOAYKTUBHOM (DYHKIIMM M TPOILIECCOB AMOPUOTEHE3a; PETyJISIHs
AKTUBHOCTA UMMYHHOM CHCTEMBI; y4acTHE B MPOIECCaX KPOBETBOPEHUS; PETYIISIIUS
CBEPTHIBAEMOCTH KPOBHU; PETYIAIUS BO30yIMMOCTH MHOKapAa U COCYJIHUCTOTO
TOHYCa; PETyJSIUs HEPBHOW NEATENbHOCTH; CTPYKTypHOE U (YHKIHOHAIHHOE
oOecrieueHrue OMOPHO-/IBUTATEILHOTO anmnapara; CHHTE3 COCIUHUTEIBLHON TKaHU;
pEryJsIus TMPOIECCOB JETOKCHUKAIMK W  OUOTpaHCPOPMAIUUKCEHOOUOTUKOB;
Noj/Iep>KaHNe €CTECTBEHHOM KUIIIEYHON MUKPO(IIOPHI.

B mpupozge He cymiecTByeT Kakoro-imb0 €IUHCTBEHHOTO TJIABHOTO IMPOIYKTa
MUTAaHUS WIM THIIEBOH CYOCTaHIIMH, CTIOCOOHBIX TIOJHOCTBIO YIOBJICTBOPHUTH BCE
MEHIO CJIeTyeT COOMI0IaTh CIEAYIONINE TPUHITUTIBL:

1) xamopuiiHOCTP  THUIIEBOIO  palyoHa  JOJDKHA  COOTBETCTBOBATH
DHEPreTHUECKUM 3aTpaTaMm opranusma; 12-17% sHeprum ciemayeT moaydaTh 3a CUET
6enkoB, 25-35% — 3a cueT xupoB u 50-55% — 3a cyeT yrieBo0B;

2) cuemyeT MpaBUIBLHO PacHpenemsiTh KAIOPUIMHOCTh pallioHa B TEUEHUE JTHS —
3aBTpak -20-25%; 06en 30-35%; nonaauk 5-10%; yxun 25-30%.

3) muma J0MKHA COJEPKAaTh ONTUMAJbHBIE KOJWYECTBA OCJIKOB, JKUPOB U
YTJIEBOJIOB;
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4) nuIeBol pauuMoH JOJDKEH oOecnevyuBaTh OPraHu3M — HEOOXOAMMBIM
KOJMYECTBOM BOJbl, BHUTAaMHHOB, MUHEPAIbHBIX COJEH H coAep>KaTh BCE
HE3aMEHUMbIE AMUHOKHCIIOTHI U HEHACHIIIICHHBIE dKUPHBIE KUCIOThL. He MeHee oaHOM
TPETH CYTOYHOM TMOTPEOHOCTH OETKOB W KUPOB JOJDKHO OOECredruBaThCA
MPOYKTAMU KUBOTHOTO MPOUCXOKICHUS;

5) TpOIYKThI, MCHOJb3yEMblE B JETCKOM NUTAaHUU HE JOJDKHBI COAEPKATh
yCWINTENEH BKYCa, MCKYCCTBEHHBIE KpACHUTEIH, CTAOMIM3aTOPbI, CTUMYJISITOPHI
pocra.

[TumeBsle 100aBKM — CTPYKTYpHbIE KOMIIOHEHTHI MHUIIEBBIX IMPOIYKTOB, HE
ynoTpeOsieMble Kak CaMOCTOSTEIbHBIN MHUILEBON MPOIYKT WU KOMIIOHEHT IHIIH,
HO J00aBJsieMble Ha dTanax MPOU3BOJICTBA, XPaHEHHUs, TPAHCTIOPTHUPOBKU MHUIIIEBOTO
NPOAYKTa I YIYYLIEHUS WIM OOJIETYEHUs] NPOU3BOJCTBEHHOIO MpOIECCa WU
OTJIEJBHBIX OIEpalui, YBEIUYEHUS CTOMKOCTH MNPOAYKTa K pPa3IuYHbIM BUJaM
IIOPYM, COXPAHEHMsI CTPYKTYpbl M BHEIIHErO BHJA IMPOAYKTAa WM HAMEPEHHOI'O
U3MEHEHHUsl OpraHoJeNTHYeCKUX CBOMCTB. [luieBbie 100aBKM MOJpa3AessioTcs Ha
perynupymomue  BKyC  NpOAyKTa  (apoMaTu3aTtopbl, BKYCOBble  J100aBKH,
[OJICIAIMBAIOIINE BEIECTBA, KUCIOTHl U PETYIATOPHl KUCIOTHOCTH); yIyUIlIatoIinue
BHEUIHUM BUJ NPOJIyKTa (KpacuTelu, CTaOMIIM3aTOpbl OKPAaCcKH); PETyIHUPYIOIINE
KOHCUCTEHLIMIO U (OpMHUpYIOIIME TEKCTYpy (3arycTUTeNu, TresneoOpa3oBaTei,
CTaOMIN3aTOPBl, IMYJIBIATOPHI); MOBBIIIAIOLINE COXPAHHOCTb MPOJYKTOB MUTAHUSA U
YBEJIMYMBAIOIIME CPOKH WX XpaHeHus (KoHcepBaHThl). K mwuiieBsM AoOaBKaM He
OTHOCAT COEIWHEHHUS, MOBBIIAKIIME MHUIIEBYI LEHHOCTh MNPOAYKTOB IUTaHUA,
HaIlpuMep, BUTAMUHBI, MUKPO3JIEMEHThI, aMMHOKHUCIOTHL. [llupokoe ncnonbs3oBanue
NUIIEBbIX J00aBOK MNPOU3BOAMUTENSIMA NUIIEBBIX MNPOAYKTOB ONpeAesseTcs
CTPEMJICHUEM - YBEJIMYUTH CPOK COXPAHEHMSI KaueCTBa MUILEBBIX MPOAYKTOB, B TOM
YHUCJIE CKOPOMOPTSIIUXCA U OBICTPO YEPCTBEIOIIUX B YCIOBUAX HEOOXOAMMOCTH MX
NEPEeBO3KM Ha OOJIbLINE PACCTOSHUS; YAOBIETBOPUTH MOTPEOUTENS BBICOKUMHU U
HACBIIICHHBIMA BKYCOBBIMU KaueCTBAMH IPOAYKTa CBSI3aHO C HCIIOJb30BAHUEM
apoOMaTHU3aTOPOB W KPACHUTENIEH; CO3JIaHME HOBBIX BHUJIOB IHIIEBBIX IPOIYKTOB,
OTBEYAIOLINX COBPEMEHHBIM TPEOOBaHUSIM HAyKH O MUTAaHUM (HU3KOKaJOPHUIHbIE
OPOAYKTHI, UMUTATOPbl MPOAYKTOB) - 3TO CBSI3aHO C HCHOJb30BAHHEM IHILIEBbIX
N00aBOK, PETYIUPYIOLINX KOHCUCTEHIINIO MUIIEBBIX MTPOIYKTOB.

EBpomneiickum CoBetom pazpaboraHa cucrema IMGPOBOM KOAUPUKAIMH
nuieBblx 100aBok ¢ yutepoid «E». Ona BrmoueHa B koaekc BO3-OAO s
NUIIEBbIX MPOIYKTOB KaK MEXAYHapoaHas LHU(poBas cucTeMa Koau(ukauuu
NUIIEBBIX 700aBOK. Kaxmoi u3 muIeBbix 100aBOK MPUCBOCH IU(PPOBOI Tpex- WU
yeTblpex3HauHbli HoMmep. Homep wmapkupyercs B COUETaHMM C Ha3BaHUEM
(GYHKUIHMOHAIBHOTO KJacca, OTPAXKaIoIlIEero TPYNIUPOBKY MHILEBBIX T00ABOK 10
TeXHOJIOTUYeCKUM (QyHKUMsIM (monkiaccam). Hamuume B NMIEBOM MPOAYKTE
NUIIEBBIX T00ABOK JOJKHO OBITh YKa3aHO Ha MapKHUPOBOUHOM sipibike. CoriacHo
MPEIOKEHHOW cucteMe MuGpoBod KOAUGUKAIIMK THIIEBBIX T00ABOK, WX
KJaccu(uKaIys BeITISAUT caeayomuM oopazoM (ocHoBHBIE Tpynibl): E100-E199 —
kpacutenn; E200-E299 — koncepBantsl; E300-E399 antnokcumantsr; E400-E499 -
crabunmzatopel  KoHcuctenuuu;, E450-E499 —  osmymeratopsr; ES500-E599 -
PEryIsTOpbl KUCIOTHOCTH, paspeixiautenn; E600- E699 - ycunmurenn Bkyca H
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apomarta; E700-E899 — 3anacuble unaekcel; E900-E999 - rmasupyloiye areHTsl,
YIIYUIIATEN XJieoa.
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4.24. Tema Ne 4 «KpuTudeckH 3HAYMMble HYTPHEHTHI B Pa3IHYHBIX
rpynnax npojaykrToB»

Hesab:O3HAKOMUTBCS ¢ BPEAHBIMU 7151 310POBbsi KOMIOHEHTAMH TTUTAHUS JJIs1
MOTHUBHUPOBAHHOTO COKPAIIIEHUS UX KOJIMYECTBA B €KETHEBHOM YIOTPEOICHUMN.

KoHTpoJibHBIE BOIIPOCHI:

1. YUto moHuMaeTcs 1Mo KpUTHUECKH 3HAYMMBIMH MPOAYKTaMH ?

2. OCHOBHBIE HCTOYHUKH MOCTYIJICHUS CKPBITOM COJIM B OPTaHU3M, KaKue
3a00JIeBaHUSI MOTYT OBITH CITPOBOLIMPOBAHBI MOBHIIIIEHHBIM COJICPIKAHUEM
COJIM, IOTPEOJISIEMOM € TTUIIEBBIMU TIPOYKTaMU U OJIt01aMu ?

3. OCHOBHBIE HCTOYHUKH MOCTYIJIEHUSI CKPBITOTO caxapa B OpraHu3M, Kakue
3a00s1eBaHUSI MOTYT ObITh CIIPOBOLIMPOBAHBI MOBBIIIIEHHBIM COICPKAHUEM
caxapa, oTpedIsIeMOro ¢ MUIIEBLIMU MTPOYKTaAMHU U OJTF0JaMU?

4. OCHOBHBIE UICTOYHHUKH MOCTYIJICHUS B OPraHU3M HACBIIICHHBIX )KUPOB U
TPaHCU30MEPOB JKUPHBIX KUCIIOT, KaKhe 3a00J€BaHUs MOTYT OBITh
CIIPOBOIIMPOBAHBI MOBBIIICHHBIM COJICPYKAHUEM HACBIIICHHBIX KUPOB U
TPAaHCU30MEPOB KUPHBIX KUCIIOT, MOTPEOIIEMBIX C MUIIEBBIMU MTPOTYKTAMH U
omomamu?

5. Kakue mepornpusiTisi MOTYT MOBJIMSTh HA CHUXKEHUE B MEHIO COJICPKAHUS
KPUTHYECKU 3HAYMMBbIX HYTPUEHTOB?

CnpaBouyHble MaTepUAJIbI 110 TEMe:
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FOBopﬂ O 3A0pOBOM IIMTAHHUHU 6OJ'IBI]_IOG BHUMAHHC YJICIICTCA COKPAIICHUIO
HOTpe6JI€HI/IH COJIkx, cCaxapa, KHUPOB KHUBOTHOI'O IIPOUCXOXKIACHHUA, B TOM YHCIC
IIPOAYKTOB HX COICPIKAIIUX. HyTpI/IGHTI)I, OKa3bIBAKONIUEC HECTaTUBHOC BOBI[GﬁCTBI/IC
Ha 3J0pOBLC U Tpe6yIOHlI/I€ periiaMCHTallun IIPCACIbHBIX 3HAa4YCHUU IMOJIYy4YHJIN
Ha3BAHHUC KPHUTHUYCCKHU 3HAYMMBIX HYTPHUCHTOB. HpI/I 3TOM HCO6XOI[I/IMO YETKO
MMOHMMATh KaKue MPOAYThl HECYT B c€0e CKPBITYIO YIpO3y.

HapawmBaHne npou3BOACTBA MULLEBbLIX NPoOAyKTOB Bce 6onee
rnybokon nepepaboTku, 6bicTpas ypbaHnzauna n nameHeHme obpasa XusHu
MEHSAKT TeHaeHuMn B obnactu nutaHuda. [JOCTYnHOCTb W LEHOBas
NPUEMNEMOCTb MNPOAYKTOB, nNpoweawmnx rnyoboKyld TEeXHONOrn4yecKyto
nepepaboTky, nosbiwaloTcAa. Bo Bcem mMupe HaceneHue notpebnser Bce
Gonblle BbICOKOKANOPUAHOM MUK CO 3HAYUTENbHbIM  COAEpXaHUEM
HaCbILLLEHHbIX XMPOB, TPAHCXKXMNPOB, CaxapoB U COJN.

Conb ABNAETCA OCHOBHbIM  WCTOYHMKOM  HATpudA, Mpu  3TOM
YCTQHOB/IEHA CBS3b MeXJy MOBbIWEHHbIM MOTpebneHnem HaTpua w
MNEepTOHNEN, a TakKxXe YBEeNMYEHMEM pUCKA CepaeyYHO-COCYOUCTbIX
3aboneBaHnin n MHCynbToB. OAHOBPEMEHHO, MO Mepe 0TXoAa OT MPUBbIYHbIX
CXeM TMUTaAHUA CHUXaeTCA MoTpebrieHne KIYEBbIX COCTaBMANLMNX
300pOBOro paumoHa — PyKTOB, OBOLLLEN N NULLEBBLIX BOMOKOH (B 4YaCTHOCTM,
LeNnbHbIX 3rakoB). PpyKTbl U OBOLUM COAEpPXaT Kanuin, CnocobCTBYHOLLMNA
CHMXEHUIO KPOBSAHOrO pAaBrneHus. Ponb nepepaboTaHHbIX  MULLEBLIX
NPOAYKTOB KaK MWCTOYHMKA COMM B pauuoHe OObACHAETCA TeM, 4TO
COAEpXaHMe Cconum B HMX OCOBEHHO BLICOKO (B Cry4ae roToBbIX OItoA,
MACOMNPOAYKTOB, Takmx Kak OEeKOH, BeT4YMHa M CblpokKonyeHasa konbaca,
CbIpOB, COJIEHbIX CHEKOB, fanwun 6bICTPOro NpUroToBNEHUS U T.4.), @ TaKxXe
TEM, YTO OHM MOTPEOBNATCA 4YacTo U B GonbLUMX Konu4yecTBax (B cryvae
xneba n nepepaboTaHHbIX 3epHOBbLIX NpoaykToB). Conb Takxe aobaBnaeTcd
B MULLY BO BPEMS MPUrOTOBIEHUS (B BMAE CyxuMx OynbOHOB) MMM yXe Ha
ctone (B BuAe COycoB W nuvweBon conu). Bmecte ¢ TemM MHorue
NPON3BOOUTENN MEHSIOT peLEenTypy CBOEW MpPOAyKUMM ANA COKpalleHus
COAEepXaHua conu, n noTpebutensm pekomeHayetca obpaliatb BHUMaHWE
Ha 3TMKETKU MPOAYKTOB M BbiOMpaTb NPOAYKTbl C HU3KMM COAEpPXaHUEM
HaTpus.

BO3 pekomeHayeT B3pocibiM MNOTPEGNATbL MeHee ST conv B O€Hb
(4yTb MeHbLle OAHOW YanHOM NOXKW). [Ona neten B Bo3pacTe OT ABYX OO0
15 net BO3 pekomMmeHayeT KOppeKTnpoBaTb peKkoMeH0BaHHOe
MaKcuMmanbHoe MnoTpebneHne conm B CTOPOHY YMEHbBLUEHUA UCXOOA U3 UX
noTpebHOCTEN B SHEPrM MOCPABHEHWNIO C B3POCIbIMU, YTO COOTBETCTBEHHO
cocTaBnset 2,5-5 rp/cyTkun.

CnepyeTr OTMETUTb, YTO HATpU ABNAETCA BaXHENWMM OUOreHHbIM
3N1IEMEHTOM, HeobxoaMMbIM ANA NOAAEPXaHUs BOAHO-LENoYHoro 6anaHca,
nepefayn  HEpBHbIX  UMMYSbCOB, HOPMANbHOMO  (PYHKLMOHNPOBAHMUS
KNeToK.N36bITOK  HaTpusa  CONPOBOXAAETCA  MOBLILEHNEM  KPOBSIHOTO
AAaBMNEHNs, MOBbIWEHHLIM HanpsixeHnem B paboTe cepaevHO-CocyamncTon
CUCTEMbI, HAKOMMIEHWEM XWUOKOCTM B OpraHuame, HapylleHnem obmeHa
BELLECTB, COMpPOBOXAaloLerocs opMmpoBaHMeM N30bITOYHOM MacChl Tena.
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OCHOBHbIE UCTOYHUKM MNOTPEeONEeHna HaTpus B NULLE ONpPenenstoTCcs
KYINbTYPHbIMU 0cobeHHOoCTAMMU n KYJIMHAPHbIMA npeagnoyTeHnamMmm
HaCeJ'IeHVIFI.HanMﬁ B 3HAQYNTEJIbHbIX KOJIM4HECTBAX COOEPXUTCA B NPOOYKTax
noecegHeBHOIro yn0Tpe6neH|/|$| - B MOJIOKe, MdAce, xne6o6yr|qub|x
n3gennax, MFICOHpOJJ,yKTaX,CHeKOBOVI npoaoykuunn, a TakKXe BO BKYCOBbIX
pobaBkax K nuwe (coycbl, npunpasbl).HaTpuii copepxuTca Takxe B
rmytamarte HaTtTpuA, KOTOprVl LLIMPOKO UCMNOJIb3YyEeTCA B KayecCTBe I'IVILIJ,GBOVI
,El,06aBKVI BO MHOInMX permoHax Mmumpa.

,D,J'IFI peleHnd rnobanbHomn 3aayn no CHUXeHuto 3aboneBaemMocTu
HaceneHna oXunpeHmem, bone3HamMn cucTemsl KpOBOOGpaLLI,eHVIFI, Hapaay C
npoynMmm  MeponpuaTtnaMmmn bonblioe 3HA4YeHue wumeet COKpallieHune
I'IOTpe6J'IeHI/IFI cosun. ﬂ,ﬂﬂ peann3aumnmn 3TON 3agja4yn Ha nonyjaaumMoOHHOM
YpOBHE HeobxoouMMo MnpoBedeHue MNnaHOMepHoN paboTbl MO MepecMoTpy
TEXHOJIONTMYECKUX KapT N COKpaweHnemMm B TEXHOJIOTNN NpuroToBrieHnd 6J'IIOJJ,
CoJin, nosblllEeHNE B CTPYKType TMUTaHUA CbpyKTOB n OBOLIJ,GVI, LHNPOKOE
NHOPMUpPOBaHME HaceneHuss o [aHHOW npobrneme M ee npuunHax. B
OOMalUHUNX yCrnoBUAX LLGJ'IGCOOGpEBHO NnOoCTeneHHoO COKpaLlaTb KOJMMYEeCTBO
BHOCMMOW B 6mo,u,a npn NpuroToBrieHnn coru, y6paTb C O6eﬂ,eHHOFO CTOJla
COJIOHKY, MNpH CbOpMI/IpOBaHVII/I MeHI0 OoTAaBaTb MNpUopuTeTr C€ HUIKUM
cogepxXaHnem Hatpus. Cnep,yeT OTMETUTb, 4YTO BKYCOBblE peLenTopbl
yeJsfioBeKa K NMNoHM>XeHHOMY I'IOTpe6J'IeHI/IIO COJIN apganTupyroTcAa rnocrterieHHo,
NMPUNOTKPbIBaA bonee LIJI/IDOKI/IVI AOnana3oH BKYCOB.

WTtak, OCHOBHBIMH MCTOYHUKAMU MOCTYIUICHUS] HaTpusl (MOBapEHHOMU COJIU) B
OpraHu3M 4YeJoBeKa SIBJIAIOTCS XJIeO U XJICOHBIE MPOIYKTHI, KOJOACHBIE U3ACIUS U
MSCHBIE KOHCEPBBI, CHIPbI, KOHCEPBUPOBAHHBIC OBOIINM M COJICHBbS, COJICHas U
KOITYeHasi pplOHask MPOIYKLIHUS, a TAKXKE MPOAYKTHI ObICTpOro nutanus (pact-dpyn) u
pa3inuHble KOMOUHHMPOBAHHBIE MPOAYKTHI (COYChI, KeTuynbl U Ap.).CoaepxaHue
HaTpHs B XJI€0O0YJIOUHBIX U3JENUsIX Kojednercs oT 246 no 499 mr/100 r.MscHble
koHcepBbl coaepxaTr oT 400 mr no .800 mr/100r (ayis GonpmMHCTBA - O0KoJIo 600
Mr/r), BapeHble kosibacHblie wuznenuss ot 800 mo 1000 wmr/100r, BapeHo- u
ceipokormuenbie 1500- 2000 Mr/100 r.OBoIHBIC KOHCEPBHI M COJICHBS COACPKAT OT
600 ngo 1100 wmr/100 r narpusa.ComepkaHwe HaTpusi B PBHIOHBIX KOHCEPBax
cocrasisier 540-700 mr/100 r, B kormueHoit peioe - 10 1000 mr, a B cosieHo# - 6omee
4900 mr/100 r.B mopiuu HEKOTOPBIX MPOAYKTOB (hacT-Ppyaa MOKET COAepKATHCS
10 1000 mr Hatpus Ha 100 rp. mpoaykra.

dusnosorndeckas norpedHocts s geteit — ot 200 mo 1 300 mr/cyr.

OCHOBHBIMM HCTOYHUKAMHU JIOOABJICHHBIX CaxapoB SBISIOTCS MYYHbIC
KOHJIUTEPCKUE U3ACNHS, TOPTHl U MUPOKHBIC, KOHPETHI, CIaAKUE KHUCIOMOJIOYHBIE
MPOAYKTHI U TBOPOXKHBIC MU3ACIHS, ClaJKue 0€3aIKOroJIbHbIe HAMMUTKU, HEKTAphl U
cokocojepkamue HanuTku. [log m00aBIEHHBIM caxapoM ClIeyeT MOHUMAaTh BCE
BUJIBI TIPOCTBIX YTJIEBOJIOB (caxapo3a, IIHOKO30(PYKTO3HBIM CHPOII, KpaXMallbHas
naToka, MeJ U JIp.), BHOCUMBIE B MUILEBOM MPOIYKT JUIs IPUAAHUS CIAIKOT0 BKYyCa.

B cootrBerctBUM ¢ aeictByromumu ['OCTamu B cocTaBe MEYEHbS MOKET
conepxkatnest ot 20 o 45 1/100 r caxapa, B koH(peTax 65-75 /100 T, B TUPOKHBIX U
toprax oT 30 mo 65 r/100 r.KucimomonodHble NPOAYKTHI, TaKHE€ KaK CHIPKU
TBOPO’KHBIE TJIa3upoBaHHbBIE cozepskat 22- 30 r/100 r caxapa, HorypThl GpPYKTOBBIC
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or 6 1o 14 /100 r, ¥oryptel mutheBbie 7-15 1/100 1.CymecTBeHHBI BKJIAI B
noTpebieHre caxapa BHOCIT O€3aJIKOTOJIbHbIE HAUTKU, KOTOpbIe coaep:kar 5-12
r/100 r caxapa, a Takke COKOBas MPOAYKIUs ¥ HEKTaphl - oT 10 1o 35 r/100 r.

YnorpebieHue caxapa (B 4YMCTOM BHUJE M B COCTaBe MPOAYKTOB W OJIIO) B
KkoiuuectBax Ooisiee 40 T/CYyTKM CYIIECTBEHHO IOBBIIIAET PUCKH (DOPMUPOBaHUS
M30BITOYHOM Macchl Tena, OoJie3HEeH CHUCTeMbl KpOBOOOpaIleHUs, HapylIeHUH
BOCIIPUMMYHMBOCTH K WHCYJIMHY W JICNTUHY, YXYyIIIEHUs NamsTu, kapuecy. BO3
PEKOMEHIyeT OrpaHn4IuTh oTpedenue caxapa B 20 1/cyT (2 CTONOBBIC JTOKKH).

[Tpobnema kapueca XOpOIIO 3HAKOMa BCEM, HauWHas YK€ C JETCKOTO
Bo3pacTta. M3BecTHO, uYTO OAaKTepuu POTOBOM TOJOCTU MHUTAIOTCA TMPOCTHIMU
caxapamu. B pesynmpraTe HMX IKU3HENEATEIBHOCTH  OOpasyeTcss  KHUCIOTa,
paspymiaromas 3yOHyl0 AMallb, a 3aTeéM W JCHTUH, (QOpMHUpYeTCs Kapuo3Has
MOJIOCTb.

['opmoH nenTMH HeceT HMH(OpPMaLMIO B  MO3TOBYIO TKaHb 00
YIOBJIETBOPEHHOCTU CbHEIECHHOW MUIIEH W BbI3bIBAET B OpPraHU3ME 4YyBCTBO
HackllmeHus. OpyKTo3a MPEnATCTBYET IMOMAJIaHUuI0 JIENTHHA B MO3T U CO3JaET
HCKYCCTBEHHOE UyBCTBO I0J0Ja. Y JIIOJEH ¢ pe3UCTEHTHOCTHIO K JIEITUHY MO3T HE
MOJIy4aeT HY»KHOTO CUTHAJIA, TIO3TOMY UM CJIO0KHEE KOHTPOJIUPOBATH CBOM alMeTuT.
HccnenoBanus Ha KpbIcax IMOKa3ajid, YTO Y JKUBOTHBIX, KOTOPHIE YMOTPEOISIOT
bpykTo3y, BbIpabaTbiBaeTCs OoJbllie JIEITUHA, 4YeM o00buHO. B pesynbrarte,
YyBCTBUTEILHOCTh OpPraHM3Ma K HEMY CHWXAeTCsl, )KHBOTHBIE IMOCTOSHHO XOTST
ectb. Korma gpykro3y youpanu u3 pamroHa KpbIC, ypOBEHb JICIITHHA BO3BpAILAJIC
B HOPMY, alllIETUT CTAOMIIN3UPOBAJICS.

Yuénble n3 HoBo#l 3emaHany MmoCTapanvuch HAUTH CBSI3b MEXIY JIUIIHUM
BECOM y MY)XUMH M UX BO3pPacTOM, OOIIEH KaJOPHUHHOCTHIO MHUTAHUA, Caxapom,
ynoTpeOJaeHrneM ankoroisi, kypeHuem. Camasi CWJIbHas CBS3b MPOCIIEKHUBATIACH
MeX Ty HabOpOM Beca U yIoTpeblieHneM caxapa.

AMEpUKAHCKHE Y4YEHBIE MPOBEIM U3YYWJIM PE3UCTEHTHOCTh K WHCYJIHMHY Y
KpbIC, JaBas WM TIMIIy C BBICOKMM COJIEpKAHUEM caxapa, B pe3yJbTaTe
CYIIIECTBEHHO CHUKAJIACh UYyBCTBUTEIHHOCTh K JICITHHY U UHCYJIUHY.

WznuiiHee eXenHEBHOE YHOTpeOJieHHEe caxapa CYIIECTBEHHO IOBBIIIACT
pucku  ¢GopMHUpOBaHUS caxapHoro auabera, YTo OBUIO  TMOATBEPXKICHO
MOMYJISIIUOHHBIM HCCIIEIOBAaHUEM (B MCCJICIOBAHNY NIPUHUMANIH ydacTtue Ooinee 51
TBICSYU 4ell.), mpoaoipkaBmuMes ¢ 1991 mo 1999 rr. beino gokaszaHo, 4To y JrOJEH,
KOTOpBIC PErYJISIPHO YMOTPEOSIOT MOACTAIIEHHbIE HAMUTKU (JIMMOHAM, CIAIKUN
Yail, SHEPreTHKH, CIaakuii kode) puck popmupoBanus nuadera ObLI BBIIE, YEM B
KOHTpPOJIBHOM Tpynme B 4,8 pa3a, MEUYEHOYHOM HENOCTaTOYHOCTH — B 3.4 pasa.
Taxxe B ucciieqoBaHUM OBLIO MOKA3aHO, YTO €CJIM YEJIOBEK €KETHEBHO BHITTMBACT
CTaKaH CJAJKOrO JIMMOHA/Aa, OH B CPEJHEM MPUOABISIET B IO, TOJIHKO B CBSI3U C
aTuM (pakTopom okono 6 gumHMx Kr.Eme omHuUM w3 HEOIarompusTHBIX
NOCNEACTBUM  €XKEIHEBHOTO HW30BITOYHOIO YIOTpEOJIeHUsT caxapa SBISETCS
HETaTUBHOE BO3JICHCTBUE TIOBBIIIICHHOTO COJIEPKaHHMS caxapa B KpPOBH Ha
TUTMOKAMII, YTO COMPOBOXIAETCS CHIDKCHHEM KOTHUTHUBHBIX BO3MOXKHOCTEH
OpraHu3Ma - yXyAIIaeTcs MaMsTh, Pa3BUBACTCS SMOIIMOHAIBHAS TYIOCTb.
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Ona pewenua rnobanbHOM 3agadM MO COKPALLEHUIO KONMM4YeCcTBa
notpebnaemoro caxapa HeobxoaMma peanu3aums KoMmMiekca mep Mo
NOBbILLEHNIO OCBEAOMIIEHHOCTU AeTEN U UX poAUTENEN O BIIUSHUN caxapa Ha
300poBbe, B T.4. O ObICTPbIX W OTCPOYEHHBLIX 3pdeKTax; nepecmoTp
TEXHOMNOMMYECKMX KapT M COKpalleHne B TEXHOSOrMK NpuUroToBrneHns 6nion
caxapa, MNOCTeNeHHOEe WCKIloYeHe U3 pauMoHa NUTaHUA LUKONbHUKOB
KOHOUTEPCKUX U3Jenvin 1 3amelleHve ux @pyktaMmm U noryptamm,
nonynapmu3aunsa NCNosib30BaHNA HEKANOPUNHBLIX caxapo3aMeHuTenen.

OCHOBHBIMM MCTOYHHUKAMHM JKHpA, HACBHIIMICHHBIX JKUPHBIX KHUCJIOT U
TPAHCU30MEPOB JKUPHBIX KHUCJIOT SBJISIOTCS MPOJIYKTHI, TMPOU3BEACHHBIE C
UCIIOJIb30BAHUEM MSICHOTO H  MOJIOYHOTO ChIPbS, KOHJMTEPCKHE H3JETus,
HEKOTOPbIE BUJIbI MACIOXUPOBOM MPOIYKIIUU U COYCHI.

MscHble TPOAYKTHI, TaKue Kak KOJ0achl, COCUCKH M CapJIeJbKH, MSCHBIC
JETTUKATEChl, TOTOBbIE KYyJHUHApHbIC W3Jeaus, MoiaydaOpukaThl M KOHCEPBBHI,
MO3UIIMOHUPYIOTCSI KAK UICTOUYHHK MOJHOIIEHHOTO O€JiKa C BHICOKOW YCBOSIEMOCTBIO U
OMOJIOTMYECKOM IIEHHOCTBIO, B TOXE BpEMsl OHHU SBISIOTCS OCHOBHBIMHU
ucrouHukamu xupa. CojepkaHue Oelka B BapeHBIX KoJjidacax, COCHCKAaX U
capaenbkax koneonercsa ot 8% o 13%, Toraa kak xwupa ot 15% mo 38%, nmpu sTom
COOTHOIIIEHHE OeNoK/Kup coctasiser ot 1:1,15 no 1:4,75. B rpynne noaykon4eHbIX,
BapEHO-KOMYEHBIX U CHIPOKOIMYEHBIX KOJ0AC U JEIMKATECHBIX MSCHBIX MPOTYKTOB
COOTHOIIIEHHE OCJIOK/KUp dYallle BO3pacTaeT B CTOPOHY NIpeoOiafaHusi Kupa.
Cognepkanue >kMpa B MSCOPACTUTEIBHBIX KOHCEpPBAX, BBIMTYCKAEMBIX TIO
HaIlMOHAJIBHOMY CTaHaapTy, Kojeonercs ot 8% a0 35,0% u 3aBUCHUT OT BHJA U
COOTHOIIIEHWM HCIIONB30BAHHOTO ChIpbi. [Ipm 3TOM Ta >ke MNpOAyKIHs, HO
MPOU3BOAMMAS TI0 TEXHUYECKUM YCJIOBHUSIM TMPEANPUITHI, MOMXKET COAepKaTh
3HAYUTENIHHO OOJIbIIIee KOJUUECTBO KUpa.B KOHIUTEPCKUX U3IETUSAX B 3aBUCUMOCTH
OT COCTaBa KOMIIOHEHTOB cojep:kaHue kupa gocrturaet 30%.B rotoBeix coycax u
MailoHE3aX COJEpPIKAHUE KUpa MOXKET nocturatb 65%.Conep:kaHue HaCHILIEHHBIX
XKUPHBIX KHCIOT B MACHBIX Hpoaykrax kosnednercs ot 3,3% no 11,6% B
3aBUCUMOCTH OT COJICP’KaHMS >KMpa U BHUAA HCIOJIB3YyEMOTO CHIPhS, IIPU ITOM Y
CYILIECTBEHHOM JI0JIM aCCOPTUMEHTA KOJOACHBIX U3JIETTUI OHO COCTaBJISIET B CPEIHEM
5-6%. B MonouHO# nipoayKiuy mpu ypoBHE xkupa 10 10% Ttaxke comepxutcs 5-6%
HACBIIIEHHBIX JKUPHBIX KUCIIOT.

N30b1TOuHOE TIOTpEOICHUE KUPHOM THUIIM TakKK€ BO MHOTOM OIpEACIsieT
pucku (GopMuUpoBaHHUS TOBBIIEHHOW MAacChl TeJa, 3a00JIEBaHWM CHCTEMBI
KpOBOOOpaIieHus: (aTepockiepo3a), HapYIICHUIO KUPOBOTO o0OMeHa, (QYHKIIUU
MICYEHHU.

OTaenbHO ClIeyeT OCTAaHOBUTHCS Ha TPAHCHU3OMEpaxX KHUPHBIX KHUCIIOT
oOpazyromnuxcsi  Ipu  THAPOTeHE3allMu  KUJAKUX  PACTUTENbHBIX  Macel.
NMEeHHOTpaHCU30MEphI, OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE HAa PUCKU PA3BUTHS
CEPJACUYHO-COCYAUCTHIX 3aboseBanuil. [lodaToMy ux conepaHue B MaCJIOXUPOBOMH
MPOAYKIIUU SIBJISICTCS IMOKa3aTeseM O€30MacHOCTH M CTPOro perjaMeHTupyercs. B
cootrBeTcTBUM ¢ jAeucTBytomuMu TpedoBanusimu TP TC 024/2011 «Texuuueckuit
perjiaMeHT Ha MacJIOKUPOBYIO MPOAYKIIUIO» COJIEP)KAHUE TPAHCHU30MEPOB KUPHBIX
KHUCJIOT B MacJIOXKUPOBOU MPOAYKIIMU HE JOJKHO MpeBbIIaTh 2%.
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CozpgaTtenem metoga rmgporeHnsaunm (NpucoeguHeHuss Boaopoaa K
ABONHOM CBA3W) cumTaloT dpaHuy3ckoro xumuka lNonsa Cabatbe. B uioHe
1897 ropa OH cpaenan OTKpbITME, 3anoXMBLIEE OCHOBbI MpPEBpPaLLEHNS
pacTUTenbHOro Mmacna B TBepayto cybctaHuuio, B 1912 roay nonyymn 3a 310
Hob6enesckyto npemuto. Cabatbe 06HapyXun, YTO MenKue YacTuubl HUKenNs
crnyXxaT XOpOoWuM KaTanm3aTopoM peakuun rasoobpasHoro Bogopoda C
3TUNEHOM, NPOCTENLLIMM YreBogoOpOAOM C ABOMHOW CBA3bk. HO Bckope
BbISICHUIIOCb, YTO TakKMM Xe CrnocoboM MOXHO MPUCOEAUNHATb BOAOPOA U K
ApyrMmMm BelwecTtBamMm C apouHon cBA3bto. B 1901 rogy Hemeukmin Xumuk
Bunbrenom HopmaH npumeHun 3TOT MeToh, Ons nepepaboTkm XUpKnx
pacTuTenbHbIX Macen B TBepable Xupbl, a B 1902 rogy nonyymn Ha Hero
nateHT. [lpouecc ruaporeHmsaumm (rmopupoBaHMEe) MnpoucxoauT npwu
nponyckaHun Bogopoda MoA [OaBfeHWemM 4epe3 Macno, Harpetoe Ao
BbicOkon Temnepatypbl (okono 200 rpagycoB Lenbcugd). Npu aTOM 4acTb
HeHaCbILWEHHbIX XUPHbIX KACIOT NpeBpaLLlaeTcsa B HACbILWEHHbIE.

3HauyanbHO rmaporeHn3npoBaHHOE MAcrio HE CYMTanoCb BpeAHbIM U
AaxXe pEeKOMEHOO0BaNoCb Kak 3[40poBasi anbTepHaTMBa XMBOTHOMY XUpY.
Hukoro He cmyTun TOT akT, 4YTO MpUM YACTUYHOW TMAPOreHn3auun
N3MEHAETCA NPOCTPAHCTBEHHAA CTPYKTypa MOJSIEKYN: 3HauuTenbHas 4acTb
HEeHACbILWEHHbIX XUPHbIX Kucnot (o 60%) nepexoanT M3 umnc-opmbl B
TpaHc-cpopmy. C TOUKM 3peHus npoum3BOaMTENEN MaprapyvHOB HaKoOMeHue
TPaHC-U30MEPOB BMAUANO Ha CBOWCTBA XWpa TONbKO MOSIOXMUTENBHO,
MOCKOMbKY MpPMBOOAMMAO K MOBLIWEHWIO TemnepaTtypbl MNaBAeHus W
TBEpPAOCTU. MAporeHn3npoBaHHbIE Macna 1 MaprapuHbl Ha X OCHOBE Obinu
AELLEeBNe CNIMBOYHOIO Macna, Aorblie XpaHUICh (gaxe 6e3 oxnaxaeHus) u
NO3BOMSANM  MHOrOpa3oBOE€  WCMOMb30BaHME npu  Xapke. VIMEHHo
rMAPOrEeHN3NPOBAHHbLIA XUP CTan OCHOBOW uHAyCTpun “"dact-dyn" wu
aBuratenem ee 6ypHoro passutusa. B 1993 rogy B XxypHane "lNaHueT" Bbiuna
CTaTbsl, aBTOp KoTOopon YontepBunnert yrBepxaan, 4to notTpebneHme TpaHc-
XVPOB NPUBOAMUT K MOBbLILLEHUIO pUCKa CEPAEYHO-COCYaUCTbIX 3aboneBaHni.
MpuunHa, N0 MHEHMIO aBTOpa, COCTOANAa B TOM, UTO TPaHC-XUpPbl Bbi3bIBAIOT
N3MEHEHNE COOTHOLLUEHUS NUMOMNPOTENHOB BbICOKOM U HU3KOW MMIOTHOCTU B
CTOPOHY YyBESNIMYEHMs MNePBbIX. OTO B CBOK O4vepenb ABNAETCA (PaKTOpPOM,
npegpacnonarawwmmMm K artepocknepody. Csou npegnonoxeHusa Bunnet
noaresepavn aktamu, nogcymtas NoTpebneHne TpaHC-Xnpos B paunoHe 85
TbICAY 300POBbIX XEHLLUWH, @ 3aTeM B T€4YEeHNe BOCbMU NEeT pernctpuposan
cpeon Hux 3aboneBaemMoCTb M CMEPTHOCTb OT cepaeyHbix 3abonesaHui.
Konnyectso WHGApKTOB, Cry4YaeB BHe3anHOM CMepTU OT CepaedHoro
npuctyna W BbIPaXeEHHOCTb aTepocKnepo3a oOKasanuCb CyLleCTBEHHO
6onblle cpeamn Tex, KTO BCe 3TN BOCEMb NIET €1 MHOro MaprapuHoB. Takum
obpa3om, uccnenoBaHnda nokasanu, YTo TpaHC-Xupbl BeayT cebst nHave, 4em
LMC-XMPbl, HE TONMbKO Ha CKOBOpOAKE, HO M B opraHmame. Hanpumep,
oKasaBLUNCb B cocTaBe hoconmunnaoB KNeTo4yHbiXx MembpaH, OHU BAUSAIOT
Ha paboTy 6enkoBbIX MOMEKYS, MPOHU3bIBAOWMX MeMbpaHbl, Tak
Ha3blBaeMbIX TpaHCMeMbpaHHbIX 6enkoB. A 3TO B CBOK Oo4Yepeab HapyllaeT
nepegady CcurHanoB, Hanpumep, nNpuv B3aUMOAEWUCTBUM TOPMOHOB C
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peuenTopamu, NOCKOJSIbKY peuenTopbl KakK pa3 ABJIAOTCA
TpaHcMeMbpaHHbiMM  6enkamn. CTpagaeT TpaHCNOpPT BeLWecTB, Bepb
GenkoBble KaHanbl ANa nepeHoca MOMeKyn 4epe3 MeMbpaHy Takxe
OTHOCATCS K TpaHCMeMbpaHHbIM 6enkam. Tak kak dhocdonmnuabl SBRASKOTCS
elwe 1 CblpbeM AN1A CUHTE3a MOJSIEKYST MIMMYHHOW CUCTEMbI, Hannyne B HUX
XUPHbIX KUCAOT B TPaHC-KOHOpMauun npmMBoauT K HapyLlleHUo Buoxmmmum
BOCNanuTesnbHbIX npoueccoB. [loMUMO MNOBbIWEHUA pucka pas3BUTUA
aTepocKrnepo3a 1M COonyTCTBYOLWMX 3aboneBaHnin cepaua u cocyaoB, TpaHe-
N30Mepbl NMPUBOAATK CHUXEHWUIO YyBCTBUTENIBHOCTU KINIETOK MOAXeNyn04YHOM
Xenesbl K WHCYNMHY - pa3BuBaetca auabeTr 2-ro Tuna, XPOHUYECKUX
BOCManuUTeNbHble MNPOLECChl, OXupeHue. Takum obpa3om, ecnum BMECTO
HOpMasnbHOro CTPOUTESIbHOrO MaTepuana Mbl npegrnaraeMm opraHu3smy
OGpakoBaHHble TpaHC-U30Mepbl, 06pa3ylTca AedekTHble 6buonormyeckne
CTPYKTYpbl, KOTOpblE Ha4YMHalOT AaBaTb COoN.

[na ymeHbLueHna noTpebneHnsa TpaHCc-XnpoB HEOBXOAMMO UCKITHOUUTD
M3 pauMoHa nNUTaHMsa MaprapuHbl, MNpocMaTpuMBaTb 3TUKETKM Ha
npnobpeTaemble NPOAYKTblI HA NPeaMET CcoaepXaHna B HUX TpaHC-M30MeEpPOB
XUPHbIX KUCIOT.

Takmum o0bpa3zom, MepPoONPUATUSA NO CHUXEHUIO COAEPXaHUS B NULLEBOW
NPOAYKUMN KPUTUYECKM 3HAYUMbIX HYTPUEHTOB peanuayloTcsa Mo Tpem
OCHOBHbIM HanpasrneHusam:1)pabota ¢ HaceneHnemmno Bonpocam 340POBOro
NNTaHUA;2)UHDOPMUPOBAHME HACENEHUA O COAEpXaHUn KPUTUYECKU
3HAUYMMBbIX HYTPUEHTOB B MULLLEBON MPOAYKLUNKN;3) COKpaLLEeHMe KonnyecTtsa
NPOAYKTOB, WCTOYHUKOB KPUTMYECKN 3HAYMMbIX HYTPUEHTOB B MEHIO
OpraHnU30BaHHbIX KOSISTIEKTMBOB.
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IIpunoxenue 1.

Harasigable MaTepuasibl (PUCYHKH M TA0JIHIIBI)
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PucyHok.-1. UncjieHHOCTH 00y4aIuuxcsi B 0011eo0pa3oBaTe/ibHbIX
opranu3anusx no P® B nunamuxe 3a 2012-2019 rr.

Tadanuna 1. - YucaeHHOCTH 00y4arOmuxcs B 001e00pa3oBaTe/IbHbIX
opraHm3zanusax B fMHamuke mo P® u ®enepansubiMm Oxpyram PO

TepputopuAa 2012 2013 2014 2015 2016 2017 2018 2019

PO 13040412 | 13266473 | 13886449 | 14341426 | 14785443 | 15258161 | 15766806 | 16138511
LU0 3029871 | 3110930 | 3241027 | 3339897 | 3459737 | 3588585 | 3697306 | 3815831
€300 1139883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863
ojole] 1257860 | 1314744 | 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813
CK®O 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188
neo 2734610 | 2699489 | 2806562 | 2887380 | 2957437 | 3023509 | 3105018 | 3208782
pole) 1172810 | 1192783 | 1236945 | 1272445 | 1325590 | 1371839 | 1417720 | 1452411
ChO 1927236 | 1989979 | 2050417 | 2120161 | 2201885 | 2268581 | 2321420 | 2089361
Jilele) 650928 | 645998 | 651188 | 678366 | 693059 | 706242 | 715222 | 1002691

Ta6auna 2. - YucjaeHnocts o0yvarommuxcsl-4-x kiaccos
0011eo0pa3oBaTe/IbHbIX OPraHu3anui B JuHaAMuKe 110 P® u @egepanbHbIM

Oxpyram P®

NPOrHo3 nporHo3 nporHo3

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

Uo0  [1287180] 1334226 1382438 [ 1428609 [ 1489378 1551005 | 1605061 [ 1677221 ] 1718547 1773915 | 1829283

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

000 [ 545350 | 563703 [ 682687 | 703286 | 731689 [ 753349 | 806614 | 807295 | 875419 | 914569 | 953718

CKOO | 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
no0 [ 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

A®0 | 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 391335 | 406689
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LenTpankHsiit ®0 | Cesepo-Kaekaackmit ©0 6,0
Cutupckitit @O LlexTpankHbii ©0 6,0

Mpusonckuin O

Cwbupckmnit ®0 9,3

Kommeii ®O 9.9

Po ’a

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

Ceeepo-Kaekaackuit @0

PO

00 50 100 150



98

Tadoauuna 3. - /lunamuka 3ado1eBaeMocTH caxapHbiM auaderom (Ha 100 Thic.)

eTH Cpenre- Omomenne K | Parr mo
A S 2014 | 2015 | 2016 | 2017 | 2018 MHOfonmﬁ om0 P | PO
P 087 |108.7| 1183 |121.8 | 1282 | 115.1
IenTpaterent @O 115,81 1283 136.9 | 1389 | 1473 1334 1,16 2
Cenepo-3amamndi @O | 138.2 | 148.9 | 166.1 | 1684 | 174.1 | 159.1 119 | 1
JOxaEd DO 96 [1173]1204 [1273] 1283 | 1179 074 | 3
Cepepo-Kapkazckuit @O 451 |1 52,9 | 60,5 | 62,4 | 65,1 57,2 0,49 8
e R———— 046 | 1039|1135 |1162] 1232 | 1103 193 | 5
Y patscrt OO 117.7] 114 | 1254 [133.7] 1421 | 1266 115 | 3
Cubupckmii ©O 83,5 90 |101,5]1062 | 1173 99,7 0,79 6
Tamresoctomit @0 | 804 | 93.5 | 98.9 | 968 | 973 | 934 094 | 7
[Tpomomxkenne TabmuIb! 3.

HOHFT'EOP;'{';E;:H 2014 | 2015 | 2016 | 2007 | 2018 \mgff;m{ g)m&;mi‘{;q;‘ Pa;;m
PO 2547 271 1294.2| 308 | 317 288.9
Henrpaasnelii @O 2839 309 | 328 | 341 [352.4 322.8 1,12 3
Cepepo-3amammit @0 | 372.1 | 385 [401.7] 408 |432.6| 399.9 138 | 1
FOxamii ©O 2162 | 271 [282.6| 320 [301.9 278.3 0,96 5
Cepepo-Kapxasextt ®O | 119.1 | 140 |145.9] 150 | 147.8| 1404 049 | s
IIprBomackmi PO 2561 | 259 [289.3| 291 [313.2 281.8 0.98 4
Ypamckui PO 328.5 | 298 [334.4| 350 [366.2 3354 1.16 2
Cubrpekni O 2256 | 247 [280,1| 298 |309.2 2719 0,94 6
JHambrepocTouHb1i DO 216 | 229 |246,6| 268 | 2554 243.0 0.84 7
4000
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P® B tunamuke 3a 2012-2019 rr. (ma 100 TbIC. HaC.)
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PucyHnok. — 6. CpeiHeMHOT0/1eTHHIT TPUPOCT (YOBLJIb) YPOBHSI 3200/1€Ba€MOCTH
AeTe U MOAPOCTKOB 0KMPEHHEM
3a 2012-2018 rr. (8%)

Ta6nauna 4. - /lunaMmuka pacnipocTPaHEHHOCTH O:KUPEHUs1 Y JieTel M MOAPOCTKOB
(na 100 ToIC.)

Aetn 2014 2015 2016 2017 2018 mfgf'ofzm Odomeue k Pligr
. cpems. mo PO
T eppuTopua o Pe
P® 11084 | 12030 | 12104 | 12589 | 1311,5 | 12184
entpansasni @O 11619 | 1241,7 | 1173,3 | 11986 | 12527 | 1205.6 0,99 5
Cesepo-3anagasri @O 12516 | 14516 | 14188 | 15231 1547 1438.4 1.18 1
HO#nsI @O 10926 | 1176,7 | 12948 | 1386,7 | 1481,5 | 1286.5 1.06 4
Cesepo-Kapkasckuit @ O 4619 565.9 547.2 598 609.6 556.5 0.46 8
[Tpupom#ckni OO 12734 | 13657 | 1400,6 | 14743 | 1542,1 | 14112 1.16 2
Vpansckui @O 11588 | 11693 1207 12276 | 12764 | 1207.8 0.99 6
Cubdupcknii @0 11714 | 1321,3 | 13574 | 13795 1482 13423 1.10 3
JlanbHeBOCTOUHEI @ O 819.7 8243 758 731.9 836.6 794.1 0,65 7
n OAPOCTKH Cpemie- | Oteomenne | Panr
2014 2015 2016 2017 2018 |\ morozeta| x cpem.o | mo
Tepputopus HH P® Pd
PO 27206 | 2935 | 30353 [ 32104 [ 35236 | 30850
L{eRTpabHEL DO 2985.4 | 31373 | 30661 | 30876 | 30982 | 30749 | 100 | s
Cepepo-3anagseii @O 3552,2 | 3816,9 | 3883 | 4376,5 | 4137.9 | 39533 1,28 1
FOxHbiit O 2960.9 | 3182,1 | 34086 | 36662 | 3763 | 33962 | 110 | 3
Ceepo-Kapxazckmii @O | 11754 | 1496,5 | 13602 | 16362 | 15209 | 14378 | 047 | 8
TIpuBo/KCKHit OO 2872.8 | 30733 [ 33768 | 36457 | 37698 | 33477 | 109 | 4
Vpansckuii @O 2591,7 | 27993 | 2920,1 | 30239 | 2996 | 2866,2 0,93 6
Cubnpckuit 0O 2861,3 | 3148,3 | 33089 | 3398,6 | 5854.6 | 37143 1,20 2
JanereBocTOoUHEIT @O 1739,5 | 1838,1 | 17992 | 17002 | 2158,1 | 18470 0,60 7




