41

[Tpunoxxenue 2
YTBEPXJIEHA

npuka3zoM PocriorpedHaazopa
or _07.07.2020 _Ne 379

OBYYAIOIIAA (IIPOCBETHUTEJIBCKAS) IIPOI'PAMMA
10 BOIIPOCAM 310POBOI0 MATAHUS
IJIS1 ieTel IKOJbHOI0 BO3pacra

I. O61ue nos10:xxeHUA

OOyuaromiasi NPOCBETUTENbCKAs MporpaMma s MIKOJIbHUKOB «OCHOBBI
30pOBOTO NUTAHMs» MpeaHa3HaueHa s oOywarommxces (5-11  kitaccoB)
o0mieoOpa3oBarenbHbIX opranuzanuil. [lporpamma paspaborana B HeNsIX peanu3aluun
denepanbHOro npoekra «OopMupoBaHUE CUCTEMBI MOTUBALIMU TPAKIAH K 3J0POBOMY
o0Opa3y KH3HHM, BKJIIOYas 3/0pOBOE IHUTAaHUE M OTKa3 OT BPEAHBIX IPHUBBIYEK
(Ykpermnenue o0IECTBEHHOTO 3/10pOBbsI )» HAIMOHAJIBLHOTO IpoeKTa «Jlemorpadus» u
B coorBercTBUM ¢ IlmanoMm wmeponpustuii PocnorpeOHag3opa Mo peanu3aunuu
MEpONpUATHNA (PeepaTbHOr0 MPOeKTa «YKpPEMIeHHe 00IECTBEHHOTO 3J0pPOBbs» Ha
2019 ron m nmepcnextuBHbIM nepuon 2020-2024 romoB, YTBEPKICHHBIM HPHUKA30M
Pocnorpebnaazopa ot 25.01.2019 Ne 29, nns peumenust 3agad4 0o (GpopMUPOBAHUIO
Cpelibl, CHOCOOCTBYIOIIEH MOBBIILIEHUIO NTHHOPMUPOBAHHOCTHU T'PakJaH 00 OCHOBHBIX
MPUHIMIAX 30POBOTO MUTAHMUS.

B nporpamme npezcrasieHa mHpopmaius 00 OCHOBaxX 310pOBOTO MUTAHMS,
3HAYMMOCTH BHUTAMHMHOB M MUKPORJIEMEHTOB JJII TAPMOHHYHOTO POCTA U PA3BUTHA,
palMoHaIbHOTO PEXHMMa IMUTAHUS, BBIPAOOTKU 3J0POBBIX MULIEBBIX CTEPEOTHUIIOB
NOBE/ICHHUS U MUILEBbIX MPUBBIYEK HA 3TaIle pOCTa U pa3BUTHUS peOCHKA.

I1. IlesieBou pa3zmena

2.1. AkmyanvHoCcmb RPOPAMMOBL.

310pOBOE MHTAHWE SIBISCTCS OJHUM M3 0a30BBIX YCIOBHHA 3I0POBBS JCTCH,
bopMHpYET 3I0pPOBBIC CTEPCOTUITBI TMHTAHHS, 3J0POBOC THUIICBOC ITOBEICHUE
MO/IPACTAIOIIET0 TIOKOJICHNS Ha TIePCIEKTUBY. B HacTosIee BpeMs y 3HAUUTEIIBHOTO
quCiIa ICTEH yKe K IIKOJIBHOMY BO3pacTy (POPMHUPYIOTCS MATOJOTUYECKHUE TTUIICBBIC
MIPUBBIYKH - H30BITOYHBIN 110 KAJIOPUHHOCTH Y)KMH, YpE3MEPHOE MOTPEOIICHNUE COJIA 1
caxapa, JISTKUX YTJICBOJIOB (MPEANOYTCHHE MPOIYKIIMA C BBICOKHM COJACpPKaHUEM
caxapa (KOHIUTEPCKUE W3JIETUs, CIIaJIKUE BBINICYKA W HAIMUTKH), XUpPa M COJHU
(kombacHble w37eMUsT W COCUCKH, (acT-Pya), oTMeUaroTcs 3HAYHUTEIbHBIE TI0
MPOJOJDKATEILHOCTH  TEPEPHIBBI  MEXKIY  OCHOBHBIMH  TMPUEMaMH  TIHIIH,
MHOXECTBEHHBIC ~ HEYMOPSAJIOYCHHBIE  TEPEKYyChl. IJTO  TOBBIIMIACT  PUCKU
dbopMHUpPOBaHUS TTATOJIOTHH KETYTOYHO-KHIIIEYHOTO TPAKTA, YHAOKPUHHONU CUCTEMBI,
YBEIMYMBACT PUCK PA3BUTUS CEPIACYHO-COCYIUCTHIX 3a00JeBaHUN, W30BITOYHOM
Maccel Tenma, caxapHoro gauabera. IloaTBepkaeHWeM mpPOOIEMBI  CITyKaT
perucTpupyeMbple TMOKa3aTeld 3a00JeBaeMOCTH JIeTE€H W TMOIPOCTKOB CaxXapHBIM
nrabeToM U oxupeHueM (puc.l).
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Puc.l. lunamuka o0meii 3a00/1eBaeMOCTH JeTeil M MOAPOCTKOB
3a 2014-2018 rr. (na 100 TBIC. HaC.)

Bropoii acnekT nmpo6sieMsl - HeI0NOyYeHUE AEThMU Ha 3Talle pOCTa U pa3BUTHUS
HEOOXOJMMOro KOJMYECTBA OCHOBHBIX IHUTATENbHBIX BEIIECTB, MHUHEPAJIOB,
BUTAaMUHOB, YTO TaK)X€ MOXXET IOCIYKUThb MPUUMHON (OpPMHUpPOBaHUS HaApyILICHUN
3JI0pOBBS JIETEH, B IEPBYIO OUEPENb ITO - 3a00s1eBaHMsl, 00YCIOBIEHHbIE TePUIUTOM
OMOJIOTMYECKH IIEHHBIX BEIIECTB B paIlMOHE €XEJHEBHOTO NHUTaHUA peOeHKa,
CHIKEHHE YMCTBEHHOM U (pu3nueckoil paboTOCnOCOOHOCTH JeTel, KOTHUTUBHBIX U
(YyHKIHMOHAIBHBIX BO3MOXHOCTEH pacTyIlero Opranu3ma.

B 2019 roxy ®enepanbubiM 3akoHoM oT 01.03.2020 N 47-®3! 6buto BBegEHO
MOHSATUE 3I0POBOr0 MHUTAHUS, MPEAyCMAaTpUBaroIlee 00s3aTENbHOCTh peaTU3aliU
psia MPUHUMIIOB, B TOM uucie: 1) MCHOJb30BaHME B MEHIO OO, pelenTyphl
KOTOPBIX, MNPEIyCMaTPUBAIOT COXPAHHOCTh HMCXOJHOM OMOJIOTMYECKOW II€HHOCTU
MUIIEBbIX MPOAYKTOB, NHUUIEBBIX MPOIYKTOB CO CHI)KEHHBIM COJAEpKaHUEM
HACBILIEHHBIX UPOB, IPOCTBIX C€axapoB, MOBAapEHHOW COJIM, a TAK)K€ NUUIIEBBIX
IPOAYKTOB, OOOTallleHHbIX BUTAMHUHAMH, MUIIEBHIMH BOJOKHAMHU M OMOJIOTMUYECKU
aKTUBHBIMM  J00aBKaMu; 2)  COOTBETCTBUE  DHEPreTUYECKOM  IIEHHOCTH
sHEpro3arpaTaM, XMMHUYECKOTO COCTaBa OJIOM - (PU3HOJIOTHYECKUM TOTPEOHOCTSIM
OpraHu3Ma B MakpO- U MUKPOHYTPUEHTAX; 3) pazHooOpa3nue MEHIO; 4) ONTUMAIIbHBIN
PEeXUM MUTAHUS; 5) COOMIOACHUE CAHUTAPHO-IIHUIEMUOIOTHYECKUX TpeOOBaHUN Ha
BCEX HATamax oOpalleHHs] MUILEBBIX MPOAYKTOB (TOTOBBIX OJt01); 6) UCKIIOUYEHHE
UCIOJIb30BaHUs (hanbCU(PUIIMPOBAHHBIX MUILIEBBIX MPOAYKTOB.

B Crparernn mnoBblllIeHHs KadyecTBa IMHILEBOM Npoaykuuu B Poccuiickoi
Oenepanyu 10 2030 roga, BBEIEHO OMNPEACIEHHWE KAauyeCTBA MUIIEBBIX MPOJYKTOB,
OTpeeNsieMOe KaK COBOKYITHOCTh MOTPEOUTEIBCKUX CBOMCTB ((PU3UKO-XUMUUYECKHE,
MUKpPOOHOJIOTUYECKHE W OpPraHOJICITUYECKUE), DHEPreTUYECKYI0 M MHILEBYIO
LEHHOCTh, CIIOCOOHOCTH YAOBJETBOPATH IMOTPEOHOCTH YENOBEKa B MUIIE NpU
OOBIYHBIX YCIIOBUSX HCIOJB30BaHUS B LEIAX OOECIEUEHHUS] COXPAHEHUS 30POBBS

1 ®enepanpubiii 3ak0H ot 01.03.2020 N 47-®3 "O BHeceHuu nsMeHeHuit B denepanbhpliii 3aK0H "O
KayecTBE M OE30MaCHOCTH MHUIIEBBIX MPOAYKTOB" W ctarbio 37 DexepanpHoro 3akoHa "OO6
obpazoBanuu B Poccutickoit @enepanmn"



43

YyeJI0BeKa.

Bormpocsl opranu3anuu padoTsl ¢ JETbMU U OJAPOCTKAMU, UX POJAMUTEISIMU I10
NOMYJSPU3aLMKA 3HAHUK O 3JI0POBOM IHILEBOM NOBEACHHUH, 3JOPOBOM IMHUTAaHWUHU, HA
¢doHe perucTpupyeMoil AWHAMUKH PACIpPOCTPAHCHHOCTH OXHUPEHHUS, CaxapHOTO
nuabeTa, a TaKkKe IMPUHATBIX HA TOCYJapCTBEHHOM YPOBHE CTPAaTErMYECKHUX
JIOKYMEHTOB 10 OpTaHU3aI|H MMUTAHUS JeTel, IPUOOPETaIOT 0COOYIO aKTyalIbHOCTb.

B canuTapHO-TIPOCBETUTENHCKON MporpamMme mpezcTaBieHa nHbopMaius o0
OCHOBAaxX 3/I0POBOTO MHUTAHUS, 3HAYMMOCTH BHUTAMHUHOB M MHUKPOAJIEMEHTOB JIJIs
FapMOHUYHOTO POCTa M Pa3BUTHS, PALMOHAIBLHOTO pPEKMMa MUTAHUSA, BBIPAOOTKU
3JI0POBBIX MUIIEBBIX CTEPEOTUIIOB MTOBEICHMS U MUIIEBBIX MPUBBIYEK HA ATare pocTa
U pa3BUTUS peOCHKA.

2.2. llenv npozpammot.

dopmupoBaHUE y 00YyYarOMIMXCS 3HAHUI 00ecreynBalONIMX UM OCO3HAHHYIO
NOTPEOHOCTh B 3/I0POBOM NHUTAaHUM KaK OCHOBHOM 3JIEMEHTE 3J0pPOBOro obOpasa
KU3HH.

2.3. 3aoauu npozpammol.

1. OcBoenue 00yYarOIMMHUCA 3HAHUA O POJM M 3HAYUMOCTH IHILEBOIO
(akTopa B COXpaHEHUU U YKPETUIEHUH 3J0POBbsI HACEIEHUS, TPOPUIAKTUKE OOJIE3HEN
LHMBUJIA3ALIH.

2. ®dopmupoBaHue 0a30BbIX 3HAHUN 00 OCHOBAX (PM3UOJIOTUN MUIIEBAPEHUS U
3HAUYMMOCTH PEXHUMa THUTAHHUS, OCHOBHBIX KOMIIOHEHTOB IHIMA W KPUTUUYECKU
3HAUYMMBIX HYTPUEHTOB B TMPO(PHIAKTHKE HAPYIICHUH 370pOBbS, OOYCIOBIIEHHBIX
MUIIEBBIM (PaKTOPOM.

3. dopmupoBaHHE Yy JeTed HEOOXOJMMBIX HABBIKOB OOECIICUMBAIOIIUX WM
OCO3HaHHYIO MOTPEOHOCTh B 3JI0POBOM IMUTAaHUM KaK OCHOBHOM 3JIeMEHTe oOpasa
KU3HU.

2.4. llenesan ayoumopusn npozpammol.

Oo6yuaromuecs 5-11 kmaccoB 0011e00pazoBaTENbHBIX OPraHU3aUN, pAOOTHUKHU
OOLIECTBEHHOTO MUTAHUs, POJUTENHN 00YUYaIOLIUXCS.

2.5. Mexanusmul peanuzayuu npozpammol.

[Iporpamma peanuzyercds B (opMe TEMAaTHUYECKHX KIACCHBIX YacoB,
POIUTENBCKUX COOpaHU, UHBIX OPTaHU3ALMOHHBIX MEPOIPUSITHIA.

2.5.1. Pazpabomka npozpammeol.

[Iporpamma COCTOUT u3 YeTBIPEX TEMAaTUYECKHUX pazzenos,
peyCMAaTPUBAIOIIMX OCBOEHHE OOYYaIOIIMMHUCA 3HAHUM O POJIM U 3HAYUMOCTHU
numeBoro (akropa B COXpPaHEHMM W YKPEIUICHUM 3/0pPOBbS  HACEJICHUS,
npodutakTrke 601e3HeN MBUIN3ANN; (HOPMUPOBAHHE OA30BBIX 3HAHMI 00 OCHOBaX
(GU3HONOTUY MUIIIEBAPECHUSI U 3HAUMMOCTHU PEKUMA MUTAHKS, OCHOBHBIX KOMITOHEHTOB
MUY ¥ KPUTUIECKU 3HAYUMBIX HYTPUEHTOB B MPOPUIAKTUKE HAPYIICHUH 37]0POBBA,
OOYCJIOBJIEHHBIX MHILEBBIM (aKTOpoM; (OPMHUPOBAHUE HEOOXOJMMBIX HaBBIKOB
00ecreynBaIMX 00Y4aOIIMMCS OCO3HAHHYIO MOTPEOHOCTh B 3JI0POBOM MUTAHUU
KaK OCHOBHOM 3JIEMEHTE 00pa3a KU3HHU.

2.5.2. Bueopenue npozpammol

Buenpenue nporpaMmbl OCyHIECTBIsieTCS Ha 0aze 0011e00pa3oBaTEIbHBIX
OpTraHU3AIMN.
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2.5.3. Peanuzayus npozpammot.

OcHoBHbIE (HOPMBI peaar3alui IporpaMMBbl - TEMaTHUYECKHE KJIACCHBIE Yachl,
POIUTENbCKUE COOpaHus, WHBIE OPTraHU3AlMOHHBIE MEPONPUSNTHUS, TPOBOJAUMEIC
COBMECTHO C 00YYaIOIIUMHUCS U POAUTEISIMHU.

2.6. Ilnanupyemoie pe3ynivmamvl 0C60EHUA RPOZPAMMDBL.

[IporpaMmMa mpenycmaTpuBaeT KOMIUIEKCHOE  PAacCMOTPEHHE  BOIIPOCOB
30POBOTO TUTAHMS, O3HAKOMJIEHHE C TMPUHIUIAMH 30pOBOTO  IMUTAHMUS,
3HAYMMOCTBIO 37J0POBOTO MUTAHUSI B MPO(PUIAKTUKE HAPYIICHUN pOCTa U Pa3BUTHUA,
pucka hbopMupoBaHUs 3a00JI€BaHUM.

B pesynbrate ocBoeHus oOydaromied (IPOCBETHTENBCKON) MPOrpaMMbl Y
oOy4JaronmMxcst J0DKHBI OBITh C(HOPMHUPOBAHBI HEOOXOAMMbIE HABBIKU W YMEHHWS,
o0ecreunBaoIIue JETSIM OCO3HAHHYI0 NOTPEOHOCTh B 3/I0POBOM IHUTAHHUU, Kak
OCHOBHOM 3JIEMEHTE 3/I0pPOBOI0 00pa3a *KHU3HHU, COCTABIICHUS PAallMOHAIILHOTO PEKUMA
JTHS ¥ paIiioHa 3J0POBOTO MUTAHUSI.

II1. Copep:xaresbHbIN pa3aen

3.1. Oowee codeprcanue npozpammol.

OOyuatomiasi  (MPOCBETUTENBCKAS) TMpOrpaMMa BKJIIOYAET TPU JIOTHYECKH
B3aMMOCBSI3aHHBIX 0JI0Ka, U3JI0KEHUE KOTOPHIX MPeIyCcMaTpHUBaeT:

1) posib ¥ 3HAYUMOCTH NHIIEBOrO (PAKTOpa B COXPAaHCHHU W YKPEIUICHUU
3JI0pOBBS HaceJIeHus, MPOPUIaKTHKE O0JIe3HEN LIMBUIIU3ALUY;

2) ¢uszmonorus NUIIEBapeHUs U 3HAYMMOCTH pPEXUMa MUTAHUS, OCHOBHBIX
KOMIIOHEHTOB TMHINM U KPUTHUECKH 3HAYMMBIX HYTPUEHTOB B NPOPUIAKTHKE
HapyILICHUH 310pOBbs, 00YCIOBIECHHBIX MUIIEBBIM (PaKTOPOM;

3) dopmupoBaHHe y JeTe HEOOXOIMMBIX HABBIKOB O00CCIICUMBAIOIIMX UM
OCO3HaHHYI0 MOTPEOHOCTh B 370POBOM IMMUTAaHUU KAaK OCHOBHOM 3JIeMEHTE oOpasza
KHU3HU.

OcHoBHast oOydaromiasi 4acTh MPOTPAMMBI MOXKET pPEaTu30BBIBATHCS KaK B
OYHON (opMe, Tak B AMCTAHIIMOHHOM (opme o0yueHus. lIpakTuyeckue 3aHsTHS,
HaNpaBJICHHbIC HAa YCBOCHHUE TMOJYYCHHBIX CaMOCTOSTEIBHO (WIM B KOJUICKTHBE)
HOBBIX 3HAHHWHA MPOBOAATCS B (hOpME KIACCHBIX YacOB, POAMTEIHCKUX COOpaHUi U
WHBIX OPTaHU3AIMOHHBIX MEPOTIPUATHH.

B pesynbraTte ocBoeHus oOydvaromieil (IPOCBETUTENBCKON) TPOTPaMMBI Y
oOyJaromuxcs JOJKHBI C(HOPMUPOBATHCS HABBIKM TMOCTPOEHUS M OLEHKU palroHa
3I0pPOBOTO MUTAHUSI.

3.2. Dmanwt peanuzayuu npozpammol.

OOyuaromas (MPOCBETUTENBCKAS) TPOrPaMMa PEaU3yeTCs B TSUCHHE YUeOHOTO
roga, ¢opma mnpenoaHeceHus 0a30Boil MH(OpMANMKM TPETyCMaTpUBAET ydeT
UCXOAHBIX 3HaHUHN oOyuaromuxcs. MicxoaHble 3HaHUSI OLIEHUBAIOTCS IO pe3yibTaTaM
BXOJTHOTO aHKETHPOBAHMSA, MPOMEKYTOUHBIE HTOTH W HMTOTH OOydYeHHUs 3a TOJ
OLICHMBAIOTCA 10 PE3YyJIbTaTaM BBIXOJIHOTO TECTOBOTO KOHTPOJISL.

IV. OpranmzaumoHHbIi pa3aes
4.1. Obwue pamku opzanuzayuu odyuarouiezo npoyecca.
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[Iporpamma paccumTana Ha 15 y4eOHBIX YacoB M MpEIOJIaracT pa3IuvHbIC
BHJIBI JICATEILHOCTH ydYamuxcs (MPOCIYIIMBAHUE JICKIHH, CAaMOCTOSTCIBHYIO M
IPAKTUYCCKYIO Pa00TY, BHITOIHACMYIO KOJUIEKTUBHO U CAMOCTOSATEILHO).

B pamkax wm3ydeHHs mporpaMMbl HCIIOJIb3yeTcs ©Oa3oBas uH(poOpMamus
IpPUBEICHHAs B IporpaMMe, a TakKe pPEKOMEHJOBAaHHBIC IPOrPaMMOit
JIOTIOJIHUTENIbHBIC JINTepaTypHble MCTOUYHHMKHU. [IpuBeneHue B mporpamme 0a30BOM
uH(OopMaIUH, JeJaeT €€ MaKCUMaIbHO yIOOHOW B MPAKTUYECKOM HCTIOIB30BAHUH.
JI1sl caMOKOHTPOJISE YCBOCHHSI TTOTYYCHHOM MH(MOPMAIIUH PEKOMEHIYETCS OTBETUTH
BOIIPOCHI TI0 TEME.

TexHOOrMYECKOE O0OCCICUCHHE IIPOrpaMMbl  TOJIpa3yMEBaeT HaIWYHUC B
y4eOHOH  ayJIUTOPHHM  TNPE3CHTAI[MOHHOW  TEeXHUKH  (IIPOCKTOp,  JKpaH,
KOMIIBIOTEP/HOYTOYK), @ TAaK)KE BO3MOYKHOCTH TMOJIKIIOUCHUS K ceTH VIHTepHeT.

4.2. Cooepotcanue yuedoHozo Kypca.
4.2.1. Tema Ne 1 «PoJib ¥ 3HAYUMOCTDH NUIEBOr0 (aKTOPa B COXPAHEHUH U
YKPeIUICHUM 310POBbsl HACEJICHHS, NPOPHIAKTHKE 00/1e3HEeH MBUITH3 AN

Hean: PaccMOTpeTh poJib ¥ 3HAUUMOCTh MUIIEBOTO (PaKTOpa B COXPAHEHUU U
YKPEIUIEHUH 3J0POBbs HACEJIEHNUs, TPOPHIaKTUKE 00JIE3HEN [IMBUIN3ALIUN.

KoHTpoJsbHBIE BONIPOCHI:
1. Ot 4ero 3aBUCHUT MOTPEOHOCTH OpPTaHU3Ma B OCHOBHBIX B IMHIIEBBIX
BEII[ECTBAX, BUTAMUHAX U MHUKPODJIEMEHTaX ?
2. Kaxkue Bbl 3HaeTe 00JIe3HU [IUBUIIN3AIIAN, TOYEMY UX TaK HA3bIBAIOT, B UEM UX
MPUYKMHA, OCHOBHBIC HANPaBIEHUS TPOPUIAKTUKN?
3. Kaxkoe BiusiHue Ha 3I0pOBbE YEIOBEKA UMEET COXPAaHEHUE U PEe3KOe
M3MEHEHUE MUIIEBBIX TPAIULIMN TUTAHUS?
Yto noHMMaeTcs no 340pOBbIM TUTAHUEM?
Ha3oBuTe 0CHOBHBIE TPUHLINIIBI 3J0POBOTO MATAHUSA?

o b

CnpaBoyHbIe MAaTEepHAJbI 110 TEMe:

[luTanue SIBASETCS BAXKHEWUILIMM MPOLECCOM B JKU3HU YEJIOBEKa, 00eCreunBaeT
’KU3Hb, a BMECTE C Hell U (PyHKIMOHMPOBAHUE BCEX CHCTEM TOMEOCTa3a’, BKIKOYAS
rapMOHMYHOE pa3BUTHE, (POPMHUPOBAHME MHTEIEKTA, PEaTU3aLUI0 BCEX KUZHEHHO
HEOOXOIUMBIX (YHKIHI yenoBeka. [I0aTOMy MBICIIB O TOM, YTO YEJIOBEK €CTh TO, YTO
OH €CT, ACHUCTBUTEIIBHO CIIPaBEMIMBA. [aK, CO 3J0POBOM IMUIIEH YEJTOBEK MOXKET
o0ecnieunTh cebe TapMOHHUYHBIA POCT U pPa3BUTHE OpraHU3Ma, C HE3JOPOBOU —
HapyIICHUs pa3BUTHUS U OOJIE3HHU.

[ToaToMy M3 MOKOJEHUS B MOKOJCHHE YEJOBEK YJENsIeT OOJbllIoe BHUMAaHUE
MEJUKO-OMOJOTMYECKUM aclieKTaM MUTAHMSI, KaYECTBY U KOJUYECTBY MOTPEOIIIEMbIX
MUIIEBBIX NMPOAYKTOB. [IMIeBbIE NPOMYKTHI IIPU BKJIIOYEHUHM UX B PALMOH IHUTAHMS
00eCreurnBaOT OPraHu3M YEJIOBEKAa SHEPreTUUYECKUM U IJIACTUUECKUM MaTepHUAIOM,

2 Tomeocta3 - CHOCOOHOCTb COXPaHATh IOCTOSHCTBO BHYTPEHHEIO COCTOSIHUSI OpraHu3ma
IIOCPEACTBOM CKOOPAMHMPOBAHHBIX pEaKIMi, HAIPaBICHHBIX HA MOJJAEpKAaHHE IUHAMHYECKOIO
paBHOBECHSI BHYTPEHHHUX MPOIIECCOB.
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MOAYJIUPYIOT ONTUMAaJIbHbIE (PU3UOTOTHYECKUE PEAKIIMHI HA BO3ACHCTBUE SHOT€HHbIX
U 3K30T€HHBIX (DAaKTOPOB, CIIOCOOCTBYIOT MOAJEPKAHUIO 3I0POBbS, CHUKAIOT PUCKH
BO3HMKHOBEHHUsI  3a00JIeBaHUM,  YCKOPSIOT  IpOLECChl  peaOuiauTauuud |
BBI3JIOPOBJICHUS.

B cocTaB npoayKTOB MUTaHKS IOMUMO OEJIKOB, )KUPOB, YTIEBOAOB, BOABI BXOAST
NUIIEBbIE BOJIOKHA, (PYKTOOIMUIOCaxapuapl, CaxapoOCHUPThI, AMHHOKHUCIOTHI,
NENTUAbl, MUHEPAJIBI, BATAMUHBI, U30IIPEHON/IbI, HEHACBIILIEHHBIE JKUPHBIE KUCIIOTHI,
XOJIMHBI U IPYTHE BELIECTBA U coeqnHeHNs. Ha pa3HbIX 3Tanax pocTta v pa3BUTHUsA, IPU
BBITIOJIHEHUU PA0OT, XapaKTepU3yIOUUXCs (aKTopaMu BpPEIHOCTH, Pa3TUYHBIMU
YPOBHSIMH JIBUTATEIbHOW aKTUBHOCTU, MOTPEOHOCTh B BBIIICYKA3AHHBIX IMUILIEBBIX
KOMITOHEHTAaX JIOCTAaTOYHO crenuduyHa. Mexay KOMIOHEHTaMU IMHIIK CYIIECTBYET
CJIOKHAS CHCTEMA CMHEPTHYHBIX® U AaHTarOHUCTUYECKUX? B3aMMOOTHOIIECHHIA.

B mpouecce 3BosOLMH Yy JKUBBIX OpPraHU3MOB C(HOPMHPOBAIUCH BHaYale
nepBUYHbIE 0a30BbIE, a 3aTeM 00JIee CI0KHBIE BTOPUYHBIE MEXAHU3MBbI MOJEPKaHUS
romeocrasa. [locie oOpa3zoBaHusi BOAbI, pACTBOPEHUS B HEM COJIEH, MPUCYTCTBYIOIINX
B 3E€MHOM KOp€, a B INOCIEIYIOUIEM C IMOSBICHUEM JPEBHEUIINX aHa’3pOOHBIX
MUKpPOOPraHU3MOB Ha 3eMJIe MOSABUIMCH U CTAJIM Pa3BUBATHCS MPOCTEHIINE, & 3aTEM U
Bce 0oJiee CIOXKHBIE XMBbIE Opranu3Mbl. HegocTtarok wiM M30BITOK MUIIEBBIX
CyOCTpaTOB CIYXHUT CUTHAJIOM JJi1 0a30BbIX MEXAHU3MOB MOJJIEPKaHUsI TOMEOCTa3a,
BOBJIEKAET MMMYHHYI0O M HEUPOIHIOKPUHHYIO CHUCTEMBI PETrYyJSILUA TOMEOCTa3a
OpraHu3Ma YeJIOBEKA, ONPENEseT BO3MOXKHOCTH aJalTalud K MEHSIOIUMCS
YCJIOBUSIM BHEUIHEW U BHYTPEHHEW cpenbl. MeHssl KOJIMYECTBEHHOE COAEpPKaHUE U
COOTHOUICHHE TOCTYMAIUX C [POAYKTaMH NUTaHUs  (QYHKIHMOHAIBHBIX
MHTPEIMERTOB, PErYIUPYIOTCS TIPOLECCHI, MPOMCXOAANINE B OPraHax M TKaHsX.

BrisiBneHue 61aronpusiTHbIX B3aMOOTHOILIEHUN MEXIy HW3BECTHHIMH M BHOBb
OOHapyXKMBa€MbIMU MUIIEBBIMU PETYJIATOPHBIMM KOMIIOHEHTaMH U (YHKIUSMHU
OpraHu3Ma YeJOBEKa, YCTAHOBJICHHE MEXaHHW3Ma ATHUX B3aUMOOTHOILIEHUN, HAYYHO
000CHOBaHHOE€ HMX KOMOMHUPOBAHHWE SBJSETCS B HACTOSIIEE BpPEMs OJHUM U3
CTPATETMYECKUX HAIPABIECHUM pa3BUTHS HWHIYCTPUU MPOAYKTOB OOLIEr0 U
(YyHKUIHMOHAJIBHOTO MTUTaHUS.

B Hacrosiee BpeMs NpoayKThl (DYHKIMOHAJIBHOTO MUTAHUS COCTAaBJISIOT HE
oosee 3% Bcex M3BECTHBIX MUILNEBBIX MPOAYKTOB. B Ommxkaiiimue 15-20 met mous
(GYHKUIHMOHAIBHBIX TPOJYKTOB MOXKET A0cTUYb 30% BCEro mpoayKTOBOTO PbIHKA, OHU
MOTYT Ha 35-50% BBITECHUTH TPAJAUIIMOHHBIE JIEKAPCTBEHHBIC TIpenapaThl U3 chepsl
peanu3zanuud. Ha ceroaHsmHuii aeHb, (YHKUMOHAJIbHBIE TPOIYKTHI SIBISIOTCS
CYLLIECTBEHHBIM PE3EPBOM YBEIMYECHHUS CpPEIHEH NPOAOJDKUTENBHOCTH AKTHBHOU
YKU3HH HACEJICHUS.

% Cumeprus - 5To monesHoe B3ammojeiicTBue, >G(eKkT OT KOTOPOro MPEBOCXOJUT CYMMApHOE
NEeWCTBHE MOOINHOYKE.

* AHTaroHusMm — B3auMHoE TojiaBIeHne Y3P(EKTOB, PErUCTPHPYEMBIX TIOOIMHOUKE.

5 DyHKUMOHAIbHBIE WHIPEIUEHTHl - BUTAMUHBI, MUHEpaJbHbIE BEIIECTBA, MOJMHEHACHIICHHBIE
KUPHBIE KUCJIOTHI, MMUAIIEBbIE BOJIOKHA, aHTHOKCUJAHTHI, a TAK)K€ MHTPEIUCHTHI TPOOHOTHYECKOTO
(6udumobakTeprn, TaKTOOAKTEPHH, COCTABIAIONIME HOPMAIbHYI0 MHUKPO(IOPY KHIICYHHUKA
YeJI0BeKa) M MPEOMOTUYECKOrO (CTHMYIUPYIOUIHE POCT COOCTBEHHOH MHUKPOQIIOPHI KUIICUYHUKA)
IEUCTBUSL.
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310pOBbE — O3TO TAKOE COCTOSHHE 4YEIOBEKAa, KOTOPOE IIO3BOJISIET €My B
KOHKPETHBIX YCIOBHSIX YyBCTBOBATh ce€0sl ¢ PU3NUECKOM, ICUXUUECKOH, COLIMATBbHON
U HPABCTBEHHOM TOYEK 3peHUs Haubosiee KOMGOPTHO. Y 3I0pOBOTO YENOBEKa Ha
ONTHUMAJIBHOM YPOBHE B COOTBETCTBHHM C BO3PACTHBIMH HOPMAamu U IOCTOSHHBIMHU
W3MEHECHHUSIMU BHYTPEHHEW, BHEIITHEN U COLIMATIBHOM CPEABI OCYIIECTBIISAIOTCS BCE €T0
¢usnonornueckue (GYHKIUUM MU TOBEACHYECKHE peakuuu (poKIeHue, pa3BHUTHUE,
CO3/IaHME€ M BOCIHUTAaHWE IIOTOMCTBA, BBDKMBaHHE, (U3MUECKas, IyXOBHAs W
COLIMAJIbHAS aJanTaius). DTO O3HA4YaeT, 4YTO YEJIOBEK, Y KOTOPOro HET HHKAKHX
OOJIE3HEHHBIX OUIYIIEHUN, KOI/Ia €r0 OpraHbl U TKaHU PabOTaIOT, BBIMOIHSS CBOU
GbyHKIIUU B MOJHOM 00beMe (0€3 orpaHUUYeHU ), MOXKET CUNTATh ce0sl 37J0pPOBBIM.

AHanu3 mokazaresied, XapaKTepu3yIIIUX 3J0pPOBhE HACEJIEHUs yOeIUTEIbHO
CBUJETENBCTBYET O HEYKIIOHHOM POCTE YMCJIA JIML, CTPAJAIOIINX WIH CKIOHHBIX K
Pa3IMYHBIM 3a00JI€BaHUAM, MPEXJIE BCEro K TaKUM, KOTOPbIE MOJYYWIM Ha3BaHHE
«Oonesnedt muMBWwIM3auuuW». K HUM cleayeT OTHECTM TaK Ha3blBacMble
ONMIMOPTYHUCTUYECKHE WH(MEKIUHU, NOPAKAIOIMINE HOBOPOXKIECHHBIX M OOJBHBIX,
HaXOJISAIIUXCS B CTAlIMOHAPaX, 00JIE3HU CUCTEMBI KPOBOOOpAIIEHUS, OHKOJIOTHUECKHE
3a00J1eBaHUs, MOYEKAMEHHYIO U JKETYEKAMEHHYIO 00JIE3HU, OPOHXUAIBHYIO aCTMYy H
JIpyrue ajulepruyeckue 3a00JI€BaHUsl, TeMATUTHI, O KUPEHUE, TOAATPY, OCTEOXOHIPO3
U UWHBbIE MOpaXEHUs CYCTaBOB, ocTeomnopo3, auader. [lo manHbiM Bcemupnoi
OpraHu3alliyd 3/pPAaBOOXPAHEHUS MHOTHE M3 3THX OOJIE3HEH, SBISIOTCS MPUUUHOU
CMEpPTU M UHBAIUAHOCTH B pabOTOCIIOCOOHOM BO3pacTe. 3a00eBaHUSIMH CHCTEMBI
KpOBOOOpaIeHus: B  Hacrosmiee Bpems crpamgator g0 40%  HaceleHwHs.
3110KaueCcTBEHHbIE HOBOOOPA30BaHUSI U MIPEAPAKOBBIE COCTOSIHUS oT™MeuatoTes y 30%
B3pPOCJIOTO HAcEJIeHUs], 0OJIE3HU KeJTyT0YHO-KUILIEYHOTO TpakTa OOHAPYKUBAIOTCS Yy
6omnee 20% B3poCHbIX U AeTel U, mo mporHo3am, k 2030 roxy sta mudpa TOCTUTHET
40%. Y 53% myxuuH u 19% >KeHIINH, TPOKUBAIOIINX B MHAYCTPUAJIbHBIX CTPAHAX,
BBISIBJICHO MOBBIIIEHHOE COJIEPKaHue IIABEIeBOM KUCIOTHI B MOYe, TIpH 3ToM Yy 5-20%
JIONEW TNpH  JOCTMKEHMH /0-JIeTHEero BO3pacTa, OTMEYAIOTCS  MPUCTYIIBI
MOYEKaMEHHON OO0JIE3HU. Y KaXKIOT0 TPETHErO >KUTENs IJIAHEThl UMEITCA T€ WM
WHBIE AJJIEPTUYECKUE MTPOSIBICHUS.

JuHamuka rokaszaresnei 3a00J1eBa€MOCTH JIETEH U MOJPOCTKOB, 00YCIOBICHHAS
BO3JIEHCTBHEM (PAKTOPOB MUTAHUSI, 0OPAa30M >KU3HU MPECTABICHA B IPUIOKEHUU 1.

Ha mpotsbkeHnn Bcero mepuoja CyleCTBOBAHMS YETOBEYECKOM HUBHUIIM3ALMU
NPEANPUHUMAIIUCH TONBITKH OTBETUTH HA BOINPOC: MOYEMY 3TO INPOUCXOIUT U KaK
HauMHAOTCA Oosie3HU? OTOT BOMPOC BOMPOCOB JUISI MEAMLMHBI BCEX BpPEMEH
COXpAaHSIET CBOIO AKTYaJbHOCTh M B HAaIM AHU. Bo BTOpoi nosoBuHe XIX u Hayane
XX Beka B MepHOJ TaK Ha3bIBAEMOT'0 «30J0TOT0 BEKa» MUKPOOMOJIOruM, Oiarogaps
HayyHbIM AoctmkeHusMm Jlym Ilacrepa, Pobepra Koxa, Ilayns Opnuxa um npyrux
BBIIAIOIIMXCSI MHKPOOHOJIOTOB, YAajJOCh YCTAaHOBUTH, YTO MHOTHE 3a00JIeBaHMS,
CKJIOHHBIE K PAacCHpOCTPAHEHHIO, CBSI3aHbI C KOHKPETHBIMU MHUKPOOpPTraHU3MAMH —
BO30yauTenaMU HHMeKui. OCHOBBIBASICh HA ATUX JOCTHKEHUSX, ObLIN pa3padoTaHbl
XUMUOTEPANIEBTUYECKAE  MpENaparbl, BaKUUHbI, YYBCTBUTEIbHBIE  METOIBI
JMArHOCTUKH, TMO3BOJUBIIME OCYIIECTBISATh PAHHEE BBISIBICHHUE, MPOPUIAKTUKY U
JeYeHHe TakuX HWHQEKIMOHHBIX 3a00JIeBaHUM, Kak: 4yMma, XoJiepa, AU3EHTEpHs,
TyJspeMust, Cuuiuc, TyoepKyses, ToHOpes, JIeTpa, SMUIEMUYECKUIA MEHUHTUT, OCTia,
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MOJIMOMHENUT, OPIOITHON U ChIMHOM TU(BI, Opylemie3, TyOepKyJe3, CTOJOHSK,
nudTepus, MaJSIpUsi © MHOTHE IpyTHE.

B 1907 rogy N.M. Me4yHUKOB BBICKA3aJ NPEANOJIOKEHUE, YTO NPUYMHOU
BO3HMKHOBEHHWS MHOTHX 3a00JIEBAaHUN SIBIIICTCS COBOKYMHBIM A(()EKT HA KICTKH U
TKaHU MaKpOOPraHu3Ma pa3HOOOpa3HbIX TOKCMHOB U JIPYTMX METa0OJIUTOB,
MPOAYLIUPYEMBIX MUKPOOPTaHM3MaMH, BO MHOXECTBE IPUCYTCTBYIOIIUMH Ha KOXKE U
CIIM3UCTBIX YEJIOBEKAa M KUBOTHBIX, MPEKJE BCEro B MHUIEBAPUTEILHOM TpakTe. K
CO’KaJICHUIO, B MOCJEAYIOIIME TOoAbl B CUIY psifia OOBEKTHUBHBIX M CYyOBEKTHBHBIX
MPUYMH BHUMAHUE K POJM MHKPOOPraHM3MOB XO3SMHA B Pa3BUTUU MHOTHUX
pacnpocTpaHeHHBIX 3a00JIeBaHUH YeI0OBEKa HE JI0OIIEHUBAIOCH.

B 30-60 roast XX crosietus nepBONPUUUHY MHOTUX MMaTOJIOTHYECKUX MPOIIECCOB
CTaJIM CBS3bIBATh C HAPYLIECHUSIMU, BO3HUKAIOIIUMHU B IEHTPAJIbHON HEPBHOM CUCTEME.

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

JocTuxeHuss B 00JacTH TEHETUKM U MOJIEKYJISIpHOM OWMOJOTHM, a TaKXKe B
00JacTH dKCnepuMeHTaTbHON MMYHOJIOTHH B 70-80 rogax XX cTOJETHS TTO3BOIIIIN
CMECTUTh AKIIEHTHI B MOJb3y HACJIECJACTBEHHOIO0 W/WJIM MMMYHHOTO I'e€HE3a MHOTHX
COBpPEMEHHBIX 3a00J€BaHMI 4elioBeka. Hauanuch akTUBHBIE MOUCKU JE(EKTHBIX
I€HOB B XPOMOCOMAX, MEPBUYHBIX W BTOPUYHBIX UMMYHOJE(HUIIUTOB, MPUYUH HX
BO3HMKHOBEHUS M NATO(PHU3MOJIOTHYECKUX W3MEHEHMM KaK CJEICTBHE JTHUX
HapymieHudd B Makpoopranuzme. C Havana 80-rooB yBeIMYEHHE uucia OOJe3Hen
YEeJIOBEKAa CTajld CBS3bIBaTh C YXYAILIEHUEM COCTOSIHUSI OKPYXAOIIEH Cpelbl
aHTPONOTE€HHOTO MIPOUCXOKICHUS, BBICOKOM CTEIEHbIO ypOaHu3aIm,
TUIIOJVHAMUEH, XHUMU3ALUUEN  CEIbCKOXO3AMCTBEHHOIO U IMPOMBILLIEHHOIO
MIPOU3BO/JICTBA, IIUPOKUM BHEAPEHUEM B OBIT U 3/IpaBOOXPAaHEHNE HOBBIX XUMHUYECKUX
COCMHEHUN CUHTETUYECKOU MPUPO/IBI.

[lepeuncneHHble MOIX0/Ibl K TOHUMAHUIO MPUYUH BOSHUKHOBEHUS 3a00JICBaHUN
0o0beIUHIET MTOHUMAHKUE, YTO NIEPBUYHASI POJIb B (DOPMUPOBAHUM TaK HA3bIBAEMbIX
«COMAaTUYECKUX» 3a00JI€BaHUM OMNpeaeseTcss HW3MEHEHUSIMH B QYHKIUSAX H
OMOXMMHYECKHMX PEAKIHUAX dYKapUOTHUECKUX® KIIETOK OpraHoB M TKaHEH uesIoBeKa.
DTO SIBUJIOCh OCHOBOM JjIsl pa3pabOTKH OOJIBIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenaparoB. brarogaps TpoOW3BOJCTBY MOMOOHBIX (apMaleBTUUECKUX CPEJCTB,
BBICOKOMY YPOBHIO MEIHUIIMHCKOTO OOCTY)KMBAHMS W pPAaHHEW JIMArHOCTHKHU
BBICOKOPA3BUTHIM CTpaHaM YAAeTCs CACPKUBATh NaJbHEHIIINI POCT 3a00JIeBaeMOCTH
M CMEpTHOCTH  HaceineHus. JlanpHelmiee  pasBuTue  (papmarieBTHUECCKOM
MPOMBIIJICHHOCTH Ha OCHOBE JIOMUHHPYIOIICH B HACTOSIIEE BpEeMsl KOHLEMIIMU
3I0pPOBbsl U MPUYMH 3a00JIEBAEMOCTH CamMoO MO cebe CIoCcOOCTBYET MPOI0JHKEHUIO
3arps3HEHUs] OKPYKAIIIEH Cpeabl, BO3HUKHOBEHHIO HOBBIX 3a00JieBaHUN U
YBEJIMYECHHUIO YHUCJIa 3a00JIEBIIMX HW3BECTHBIMM B HACTOSIIEe BpeMsi OOJIE3HSMHU.
TpanuuMOHHBIE MOAXOJbl MOCHEIHUX JACCATHICTUN K NpuyuHaM (HOPMHUPOBAHUS
MHOTHX  pacnpoCTpaHEHHBIX 3a00JieBaHUI  4YeloBeKka OoJibllle HE  JaloT

6 BYKapI/IOTI/ILIeCKI/IG KJICTKHU — KJICTKU, UMCIOIIUC SAPO.
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KOHCTPYKTUBHBIX UJIEH U MPEMIOKEHHUH K pa3paboTke BhICOKOI(DPEKTUBHBIX CPEJICTB
U TOpUeMOB  MNpOPUIAKTHKM U JICYEHHUS  aTepOCKIepO3a, THUIEPTOHHH,
HOBOOOpA30BaHUM, aJUIEpPTrHid, JPYTUX MATOJIOTHUYECKHX COCTOSIHUM U CHHAPOMOB,
YUCJIIO CIIy4aeB KOTOPBIX MENJIEHHO, HO HEYKJIOHHO BO3pPACTaET.

B 1985 roay 3apy0Oexunbie uccnenorarenu S.B.Eaton u M.Konnor Bbickazaiu
TUIIOTE3y, YTO POCT OOJIE3HEH IMBUIM3ALMM BO BTOPOM NOJIOBHUHE XX BeEKa
OOyCIIOBJIEH TEM, YTO T'€HBl COBPEMEHHOTO YeJIOBEKa, aJalTHPOBAaHHBIC B TEUCHHUE
MOYTH MUJIJIMOHA JIET SBOJIIOLMU K KU3HEHHBIM YCTOSIM U IHUILE NPEAIIECTBEHHUKOB,
OKa3aJIMCh HEIOCTATOYHO YCTOMYMBBIMU K PE3KUM M3MEHEHHUSM 00pasza KU3HU
yejioBeka 3a nocienuue 100-200 ner.

Bo Bce Bpemena nmpoGema nuiy Obiia OTHON U3 CAMbIX BaXKHBIX, CTOSIIUX MEPe]]
YeJI0OBEYECKUM O0IIECTBOM. J(eHCTBUTENBHO, aHATU3UPYS KYJIbTYpHbIE TPAJULUU U
3aKOHBI, CBA3aHHBIE C TWTHEHOW NHMTAHMS HAIIMX JPEBHUX IPEAIIECTBEHHUKOB,
*)uBmMx B Meconoramuu, Erunre, Kutae u npyrux crpanax lansHero n Cpennero
Bocroka, [IpeBueli ['penun u PuMckoil uMinepuu, MOKHO OOHAPYKUTh CBUJIETEIBCTBA
TOT'0, YTO €II[€ HECKOJIBKO THICAY JIET Ha3aJl JOMUHUPOBAJIO IOHUMAHHUE, YTO 3J0POBbE
YeJIOBEKa B HAaMOOJIBbIIEH CTENEHN ONPEEISAETCS XapaKTEPOM U MOJTHOLIEHHOCTBIO €ro
NUTaHUs, CTENEHbIO (U3MYECKOM AKTUBHOCTH, TAPMOHUU JyXa U COLHUAIBHOU
YAOBJIETBOPEHHOCTH.

Beinaromerics pycckuii ¢usuosor W.I1.11aBnoB npu Bpydyenun emy B 1904 roay
HoOeneBckoil mpemuu mucai, 4To «HaJ BCEMH SIBICHUSMHU UYEJIOBEUECKON >KU3HU
rOCIOJICTBYET 3a00Ta 0 xJyiebe HacymHoM. OHa npeAcTaBisieT CO00M Ty IPEBHEMIIYIO
CBSI3b, KOTOpasi OOBEAMHSIET BCE JKMBbIE CYIIECTBA, B TOM YHCJIE M YEJIOBEKA, C
OKpy)Karomen ux mnpuponoi». Ito BblpaxkeHue HM.IL.IlaBnoBa kak Henb3s JIydlle
NOJYEPKUBACT 3HAUYMMOCTh MHULIEBOr0 (akTtopa B (OPMUPOBAHUU 30POBbSI U
IIOJIHOLIEHHOCTH W3HM 4YesioBeKa. [loacunTaHo, 9YTO Ha MPOTSHKEHUH CBOEH KU3HH
CPEIHECTATUCTUUECKUN YEIIOBEK ChedaeT OKOoJIo 60 TOHH pa3au4HBIX NPOIYKTOB
MUTaHUS.

KonnuecTBo 1 CTpyKTypa noTpedasieMoi MUIK B 3HAYUTEIHHON CTEIIEHH TakKe
CBS3aHbl C (PU3MYECKOW AKTUBHOCTBHIO YEJIOBEKA, €ro MCHUXWYECKHUM COCTOSIHUEM U
COLIMAJIBHBIM MOJI0KeHUEM. COTJIACHO COBPEMEHHBIM MPEICTABICHUSAM PALIMOHAIBHOE
NUTaHUE JODKHO 00€CleurMBaTh YEJIOBEKY PAaBHOBECHE MEXKIY MOCTYMAMeH u
pacxoayemoit sHepruei (0anaHc YHEPTHM), yAOBJIETBOPEHUE MOTPEOHOCTH OpraHru3Ma
B HEOOXOJIMMOM KOJIMYECTBE OPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHMH (OanaHc
IUTACTUYECKOT0 MaTepHualia), COOJIoJeHNEe peXuMa MuTaHus. TakuMm oOpazom, ¢
OOIICTIPUHATON TOYKM 3pEHHUs, TMHUIIEBbIE MPOAYKTHI MPEICTaBISIOT COOOM
HHEPreTUYeCKUid M OWMOCHHTETHYECKHI Marephasl >KMBOTHOTO M PACTUTEIHHOIO
NPOUCXOXKICHUS, HCIOJB3YEMbId B HATypaJbHOM WU TepepabOTaHHOM BHIE B
KAa4eCTBE UICTOYHUKA SHEPTUH, IIJIACTUYECKUX U BKYCO- ApOMATHYECKUX KOMIIOHEHTOB,
HEOOXOAMMBIA NJIsi pOCTa, pa3BUTHUA M (YHKIMOHMPOBAHUSI OPraHOB M TKaHEU
YEJI0BEKA.

Pe3ynbpTaThl uccienoBaHW W HaOMIOJEHUM yOEIUTENbHO MOKa3bIBAIOT, YTO
MPOYKThI MUTAHUS 00JaAa0T HE TOJIKO MUTATEIbHOM IEHHOCTHIO, HO U PETYJIUPYIOT
MHOTOYHUCJICHHbIE (PYHKIIMU U OMOXMMUYECKHE PeaKluu opranu3Ma. B cBs3u ¢ 3tum
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CTaJI1 OOCYXKJIaTbCS BOMPOCHI HE TOJIBKO PAIMOHAIBLHOTO, HO M TaK HAa3bIBAEMOIO
3I0POBOTO ITUTAHMS.

[Tox 3mM0pPOBBIM TMTaHUEM' NPEIAracTcs MOHUMATh YHOTPEOICHUE B IUILY
TaKUX MUIIEBBIX CyOCTaHLHW, KOTOPbIE B MAKCHMAJIbHON CTENEHH YAOBIIETBOPSIOT
NOTPEOHOCTH YEJIOBEKAa B HSHEPreTUYECKHX, IUIACTUYECKUX M PETYJISTOPHBIX
COCIMHEHUAX, YTO TMO3BOJACT IMOAAECPKUBATH 3IJ0POBbE M NIPEAOTBPAIIATH
BO3MO>KHOCTh BO3HUKHOBEHHSI KAKUX-JTHOO OCTPBIX M XPOHUYECKUX 3a00JIEBaHU.

Poct umncna «Oosie3Hel UMBHIM3AIMU) B HaWOOJIbIIEH CTETIEHH B IOCJIEIHUE
JECATUIIETHS] 00YCIIOBIIEH YBETUYEHUEM CTPECCOBBIX BO3/IEUCTBUI Ha YEIOBEUECKYIO
NOMYJISIIAI0, CHUKEHUEM (PU3NYECKON aKTUBHOCTH, BHEIPEHHEM COBPEMEHHBIX
TEXHOJIOTUH BBIPAIIMBAHUS, XPAHEHUS, MOATOTOBKH IHILEBOTO ChIPbS U MPOLYKTOB
NUTaHUusl (CTUMYJSTOPBI POCTa, YCWJIIMTENIM BKyca, cTabuimsatopsl). OcoOeHHO
CYILIECTBEHHO 3TH W3MEHEHHUS 3aTPOHYJIM IUIIEBOM pPallMOH M IPUBBIYKU IpHUEMA
nuu. [loaTBepkIeHHeM S3TOTO Te3uca CiyKaT HaOJIOJCHHS 3a JKUTEISIMU TeX
PETMOHOB 3€MHOT0 IIapa, B YCTOH, KU3HU KOTOPBIX €II€ HE MPOHUKIIA COBPEMEHHAs
nuBMWIM3anMs. Tak, y KOPEHHOIO HACEJICHHsT MHOTHMX OCTPOBOB MUKpoHE3uH,
IyOMHHBIX Tepputopuil Adpuku u FHOxHON AMepUKH, MUTAaHHE KOTOPBIX Majo
OTJIMYAETCSI OT TAaKOBOTO OT MX JPEBHUX IMPEIIIECTBEHHUKOB, IPAKTUYECKU
OTCYTCTBYIOT IPU3HAKH aTepOCKIIEPO3a, caxapHoro nuadera, OpOHXUAIBbHON aCTMBI.
YacTtoTa BOSHUKHOBEHHUS paKa JIETKUX, TOJICTOW KUIIKU, TPYIHOM Keye3bl, HHPapKTOB,
MHCYJIbTOB, CaxapHOro quadera u Jpyrux 0ojie3Hel HUBUIIN3allUU BO MHOTO Pa3 HUXKE,
yeM y JKUTeNed pa3BUTHIX cTpaH EBpombl, Amepuxku u Asun. Habmronenus,
IIPOBE/ICHHBIE HA TNPOTSIKEHUM HECKOJIBKUX JAECATWICTHA 3a 17 pa3inyHbIMH
ATHOCAMH, NPOXKHUBAIOUIMMH B CEBEPHBIX U B cyOTpommyeckux obmactax CIIA,
NOKa3aJId, 4YTO Yy IMPEACTABUTENEH TEX HAPOAHOCTEH, KOTOpbIE IPUHSAIM TaK
HA3bIBAEMBIN 3aI1aTHOCBPOIIEHCKIIT 00pa3 ®KU3HU, YaCTOTAa BOSHUKHOBEHUS CEPJICUHO-
COCYIUCTBIX 3a00J€BaHMil Bo3pociia B §-12 pa3, SHIOKPUHHBIX HapylIeHu# - B 5 pa3
[0 CPABHEHHIO C TEMH, KOMY YJAJIIOCh COXPAHUTH TPAAULMOHHBIM YKIAJ KA3HU.
Cpenn 3THUYECKOT O HACENEHUS, MPOAOJDKAIOIIETO COXPAHATh TPAAULIMOHHBIN 1T HUX
o0pa3 HW3HM, MPAKTHUYECKH OTCYTCTBOBAJIM TaK Ha3bIBAEMblE€ AyTOMMMYHHbIE
3a0oeBaHusl, KpailHE peaKko OOHapyXUBAJTUCh AJJIEPTUYECKUE MPOSBICHHUS.
CpaBHUTENBHBIN aHAIU3 MMOKA3aJl, YTO MUILIEBOW PAllMOH COBPEMEHHOTO KUTENS TaK
HA3bIBAEMBIX IIMBUJIM30BAHHBIX CTPAH MUPA COJEPKUT OOJBIIOE KOJUYECTBO KHUPA,
MOHOHEHACBIIIEHHBIX M HACBIIICHHBIX XUPHBIX KHUCIOT, MMOBapeHHOM cosu. [Tumia
KUTENeH, KOTOpPhIX MaJlo0 KOCHYJach COBPEMEHHas IMBWIM3AlMs, Oorara
HEHACBIIEHHBIMH KUPHBIMU KUCJIOTAMH, MUHEPATIBLHBIME COJISIMH, M30IPEHOMIAMU®
(TpeaIecTBEHHUKY JIMTU0B), BUTaMuHaMu A 1 C, UIIEBLIMA BOJIOKHAMM.

3a mocneaHue BECTU JIET HAOJIIOAeTCsl CHUKEHHE YCTOMYMBOCTH YeNIOBEKa K
BO3HUKHOBEHUIO PA3JIMYHBIX OCTPHIX U XPOHUYECKHUX 3a00JIeBaHM, OAHON U3 IPUUYHUH
CIIY’KUT M3MEHEHHE MHIIEBOr0 MOBEACHMS - YBEJIIMYEHUE YNOTPEOJICHHS B MUILY
padUHUPOBAHHBIX MPOJIYKTOB (caxap, paCTUTEIbHOE M CIMBOYHOE MACJO, KPETKUE

" 3m0poBoe mNHTAaHHE— JTO MUTAaHHE, OOECICYUBAOIICE POCT, HOPMAIbHOEC pPAa3BUTHE U

KHU3HEACITSILHOCTh YEJIOBEKa, CIOCOOCTBYIONIEE YKPEIUICHHIO €ro 3JI0POBbS W MPO(UIAKTHKE
3200JIEBaHU.
8 HBOHpCHOI/IHBI - l'[pe)IIHGCTBeHHI/IKI/I JINTINAOB.



o1

aJIKOTOJIbHBbIE HANUTKU). PaduHupyst NpoayKThl MUTaHUS, YOUpas Tak Ha3blBacMble
OanacTHhIE BEIECTBA, YEIIOBEK HA MPOTSHXKEHWU MHOTHX TOCIEIHUX JECATHICTUN
co3aaBaj MPOIYKTHl MUTAHUS, 0OOTAIICHHBIC JIETKO YCBaWMBAaeMBbIMH yTieBOJAaMH. B
pesynbprare OBUIM TIOJYYCHBl TPOAYKTHI, JIMIICHHBIE MHOTUX BHUTAMHHOB,
pPaCTUTENBHBIX BOJIOKOH W JPYrux, KpaHe HEOOXOAMMBIX I 3J0POBBSI M
UMMYHUTETA THINEBBIX KOMIIOHEHTOB. [lOCKONBKY 00pa3 >KH3HH COBPEMEHHOTO
YeJIOBEKa XapaKTepU3yeTCsl MAIONOBUKHOCTBIO, N30BITOYHOE KOJTHUECTBO KATOPHIA,
MoJIydyaeMoe B pe3yjbTaTe ynoTpeOsieHus padUHUPOBAHHOTO caxapa, MPUBOJIUT K
pUcKaM 3a00J€BaHUN TOKETYIOYHON KeJie3bl, MOBBIIIEHHOMY BBIOPOCY MHCYJIMHA,
CHI)KEHUIO 00pa3oBaHMsI B KJIETKaX TJIMKOreHa M, KaK CJEICTBHE BCETr0 3TOrO,
OTJIO)KEHHIO U30BITOYHOTO KOJMYECTBA JKHUpA, PA3BUTHUIO OOJIE3HEW CHCTEMBI
KpOBOOOpAIIIeHHsI, cCaxapHOTo JrnadeTa.

Crnenytomieit OCOOEHHOCTBIO HM3MEHEHHUS JUEThl COBPEMEHHOIO YEeJIOBEKa,
SBJIICTCSI PE3KOE YMCHBIIICHUE MMOCTYIUICHUS B OPTaHU3M C MMUIIEH MOJOYHOKHUCITBIX
OakTepuii. B HacTosmIee BpeMs JKUTEIN Pa3BUTHIX CTPaH YIOTPEOISIOT B MIJLTHOHBI
u Oonee pa3 MeHbIIE TMOAOOHBIX MHUKPOOPTaHU3MOB, YE€M WX JPEBHHE
NPEAIMISCTBCHHUKN. Hamm mpeakn i COXpaHEGHHUS MPOMYKTOB  MUTAHUS
UCTIONIb30BAJIM JIMIIh E€CTECTBEHHBIE CIMOCOOBI KOHCEPBAIMH: BBHICYIIMBAaHUE WU
MPUPOAHYIO (PEPMEHTAIMIO 32 CYET MOJIOYHOKHCIIBIX M JIPYTHX MHUKPOOPTAaHHU3MOB,
CIIyJaiiHBIM 00pa3oM TIOMAJAIOIMNUX B PACTUTCIBHYIO W JKUBOTHYIO TIHIIY W3
OKpyXkaroiei cpenbl. B pesynbrare hepMeHTallud MHOTHE MPOAYKTHI 000ralaiuch
MUJUTHAPJIAMU MOJIOYHOKUCIBIX OaKTepuid, TpHOOB M MPOIYKTaMU MX METaboIM3Ma
(MeTyure >KMpPHBIE KHMCIIOTHI, IENTHIBL, MOJMAMHUHBI’, BHTAMHHEI, AHTHOUOTUKO-
CXOXHUE CYyOCTaHIIMHM), KOTOpBIC, TOMAB B TMHIIEBAPUTEIbHBINA TPaKT, BHOCUIIHU
CYIIIECTBEHHBIN BKJIAJl B MOIepKaHuE X 310poBhs. K coxkalieHuto, u3-3a BHEAPEHUS
TePMUYECKON  00pabOTKM TPOAYKTOB TMHUTaHUsA, aOCOJIOTHOE  COJIEp’KaHUE
MOMAJAIONIMX B OPTraHU3M YeJIOBEKa MOJIOYHOKHUCIBIX MHUKPOOPTaHHW3MOB 3aMETHO
yMeHbIniIochk. Kak crmeactBue dTOro, Ccpokd (GOpMHpOBaHUS HOPMAIbHOU
MUKPOQIIOPHI PE3KO BO3POCTH, M3MEHHJICS KAa4eCTBEHHBIH M KOJMYECTBEHHBIM e
COCTaB. JTOMY TaKXe CIOCOOCTBOBAJIO INMPOKOE HCHOJIb30BaHME B XX BeEKe
QHTUOHMOTHUKOB.

BaxxHoil 0COOCHHOCTBHIO COBPEMEHHON JUETHI SIBJISIETCS TaKXe HW3MEHCHHE
COCTaBa W COOTHOIICHHUSI, YIOTPEOISIEMBIX B IMHUITy KOMIIOHEHTOB, YYaCTBYIOIIHMX B
o0eClieYeHN OpraHu3Ma IUIACTUYECKUMH U PETYJISTOPHBIMU  COCIUHEHUSIMU.
YnoTrpebnaeHue MpeuMyIieCTBEHHO MUIIKA PACTUTEIHLHOTO (KOPEHbS, OPEXH, TIJIOJbI,
3€JIeHb, TPHOBI, SAT0/IbI, (HPYKTHI), peke PhIObI U Msica MPUBOANIO K (OPMHPOBAHUIO
palrioHa MeHee Ooraroro O€JKOM, HO COJEepKalliM CYUIECTBEHHO OoJibliee
KOJJMYECTBO MMHEPAJIbHBIX COJICH, THUIIEBbIX BOJOKOH, AHTHOKCHJIAHTOB. B
HACTOsIIee BpeMsl cpeaHecTaTucTiuaeckuii uenoek B 10-20 pa3 Gosbiie ynmorpebiiser
CoJIell HaTpHs, B YETHIPE pa3a HACBIIIEHHBIX KUPHBIX KUCIOT. COOTHOIIICHHE oMera-6
K OMera-3 »KUpHbIM KHUCIOTaM B MUIIEBBIX MPOAYKTaX, UCHOJb3YEMbIX B MPOIILJIOM
CTOJIETUH, ObLJIO 2:1. Y COBpEMEHHBIX 3CKMMOCOB 3TO COOTHOIlIeHHE paBHsercs 1,7:1,
y KOPEHHOTO HacesieHus SnoHuu 3T0 cooTHOLIEHUE 0mu3ko K 12:1. Y coBpeMeHHbIX

® [TonmaMuHBI BHIIONHAIOT QYHKIIMIO MOAYMISTOPOB HEHPOMETHATOPHEIX CHCTEM MO3Ta.
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KUTEJIEH KOHTUHEHTAJIBbHBIX TOCYJIapCTB COOTHOLIEHHUE ITHUX KHUCIIOT B IMHUILE HOCHUT
oOpaTHBII XapakTep, U MOpoil MoXkeT pocturaTh 50:1, 9T0 HE MOXKET OJIATOMPHUATHO
CKa3aThCs Ha 3[I0POBBE.

OTMmeuaeTcsi CyYHIECTBEHHOE CHIDKEHHE YPOBHS HEOOXOJUMBIX YEJIOBEKY
NUUIEBbIX HMHIPEAUEHTOB NPU NPUTrOTOBICHHH NUIIM. COBpEMEHHBIE METO/bI
00paOOTKU MHUIIEBBIX MPOAYKTOB KaK JJisi HEMOCPEACTBEHHOTO UX MOTPEOJICHHS B
NUILY, TaK ¥ Ul JJIATEIbHOTO XPAHEHHSI TAKYKE BHOCAT CBOM HEOJIArONPUSTHBIN BKJIa/
B JIMETy HAIllero coBpeMeHHuKa. [IpupyuuB oronb, a 3aTem, pa3paboTaB Apyrue
MpUEMbl TEPMHUUECKOU, (U3MUECKOM U XUMUYECKOM OOpabOTKHU MUIIM, YEIOBEK B
3HAUUTENBHON CTENEHU COKPaTHJI €€ NUTATEIbHYI0 LIEHHOCTh, Pa3pylIH TE €€
KJIFOUEBBIE  KOMIIOHEHTBI, KOTOpbIE€ KpaHE HYXKHBI, M1 HOPMAJIBHOIO
(GyHKIMOHMpOBaHUS  opraHu3Ma. K cokajneHuro, COBpeMEHHas  IMHILeBas
IPOMBIIIJIEHHOCTh, MaJI0 00paIlaeT BHUMaHUS Ha TO, YTO Ba)KHEHIINE KOMIIOHEHTBI
NUIIM  pa3pylIaloTcs MpU  OYUCTKE, BBICYIIMBAHWUM, HArpeBaHMM W  IpU
3aMOpaXMBaHUU. Tak, B MPOLIECCE OUUCTKH 3€pPHO YTPAYUBAET CBOU BA’KHBIE MTUIIEBbIE
AJIIEMEHTBI, PACIOJIO)KEHHbIE B OO0OJIOUKE 3€pHAa - BUTAMHUHBI, AHTHOKCHJIAHTHI,
aMUHOKHUCIOTHL. Eclii paccMOTpeTh Bce 3Tallbl MPUTOTOBJICHUS MUILEBBIX Macell U
KUpPa, TO MOKHO YOEIUTBCS, UTO CO cOOpa CEMSIH U 3€PEH, X BBICYLINBAHUS, OYUCTKH,
pa3aBIMBaHUS, HATPEBAHUSL, SKCTPAKIUH, OTICIEHUS, OUUCTKHU, YCTPAHEHHU 3araxa,
B TOM WJIA WHOM CTENEHU KOHEYHBIA MPOIYKT JIMIIAECTCS KIFOYEBBIX MUTATEIbHBIX
KOMIIOHEHTOB B pE€3yJbTaTe€ CaMOOKHCIEHUS, THUAPOJIN3a, W30MEpPU3ALMH, YTpaThl
TOKO(EpOJIOB.

B xauecTBe npuMepa 3aBUCUMOCTH LIEHHOCTH IS 37J0POBBS YEIOBEKA MPOILYKTa
INUTAHUSI OT ChIPbsI MOTYT OBbITh IaHHBIE O COCTABE HEHACHIIIEHHBIX KUPHBIX KUCIOT B
nojcoiaHeyHoM Macie. Ipu nmonyueHnn Macna U3 ceMedek IOJCOJTHEYHUKA, B3SAThIX
Ha 10-# neHb, COOTHOIIEHHE B TOTOBOM MPOJYKTE omera-6/omera-3 paBHo 3:8, mpu
UCIIOJIb30BaHUU COOpaHHBIX ceMeuek Ha 30 JeHb ATO COOTHOIIEHHEe JocTuraeT 12:1, a
Ha 90 genb oT uBereHuss — 24:1. 3eneHble OaHaHBI XAPAKTEPU3YIOTCS MEHBILIUM
IJIMKEMUYECKUM HWHAEKCOM, YEM JKEJIThIE CIeible OaHaHbl, MOCKOJIbKY MOCJEIHUE
cojiepkaT OoJiblie OBICTPO YCBOAEMBIX caxapoB. Hamm mpeaku mpernmyiecTBEeHHO
ynotpeossuii GpyKThI U OBOIIH 33/10JT0 JI0 TOTO, KaK OHU cO3petoT. OPYKThI U OBOIIH
00Ja1at0T MOLIHBIM AHTUMYTareHHbIM M MPOTHUBOPAKOBBIM 3 dekTom, Oiaromaps
HaJIMYUIO B HUX OOJIBIIIETO KOJIMUeCcTBa (PIIaBOHOUIOB U I1yTaTroHa. OcOOEHHO MHOTO
AHTHOKCHUJAHTOB B OKPALICHHBIX OBOIIAX U (PYKTaX. ITO MOCIYNKHJIO OCHOBAHHUEM
AMEpHKAaHCKOMY MPOTUBOPAKOBOMY  OOILIECTBY PEKOMEHIOBAaTh €KEIHEBHOE
ynoTpeOIeHHE KaXAbIM B3POCIIBIM YEIOBEKOM OT ISITH JJO BOCBMH PA3JIMYHBIX CBEXKUX
oBouIei u (ppykToB. B mporecce mpuroToBiIeHMs UK 3HAYUTEIHHOE KOJTMYECTBO (OT
5 10 80%) pacTUTeNbHBIX aHTUMYTareHHbIX cyOcTaHuil pazpymaercs. 90% priObero
&KHUpa, Ooratoro omera-3 KUCIOTaMH B TMIpoLlecCE€ MOJATOTOBKU IOJBEpPraercs
TUAPOTEHU3AIMU, KOTOpasl yJajsieT 3TU NMPUPOJHbIE aHTUOKCUIAHTHI. boree Toro,
UCXO/IS U3 TEXHOJIOTHYECKO 11e1ec000pa3HOCTH B YIIepO MOJIE3HOCTH ISl 3I0POBbSI,
pacCLIMPSIOTCSA MOCEBBI U BBIPALIMBAHUE TEX PACTEHUM M KMUBOTHBIX, MPOAYKTHI M3
KOTOPBIX JIYYILIE€ XPAHATCS, HO JIUIIEHBI CTOJIb HEOOXOAUMBIX JIJIsl OpraHu3Ma 4esloBeKa
JIETKO pa3pyllaeMbIX MNHUIIEBbIX KOMIOHEHTOB. Hampumep, mpuoputeT oTaaercs
pacTeHusiM, B Macje KOTOPBIX OOJbIIE COJIEPKHUTCS KUPOB, OTHOCSIIMX K KIIACCy
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omMmera-6 BMECTO oMera-3, OCKOJIbKY TOCIIETHUE ObICTPO OKUCIISIOTCS U CYIIECTBEHHO
COKpalal0T CPOKU TOJHOCTH MHUIIEBOrO MpoaykTa. Mexay TeM MOCcleqHssl rpynna
HEHACHIIMICHHBIX  JKUPHBIX  KHCIOT, OyAy4d TMPUPOJHBIM aHTHOKCHIAHTOM,
HEOoOXoaMMa JUIsi HOPMAIBHOTO (DYHKIIMOHUPOBAHUS TPAKTUYCCKH BCEX KIIETOK
OpPraHOB U TKaHEW YEJIOBEKa.

B pesynbraTte aHTPONOTEHHOM NESTEIBHOCTH CEIIBCKOXO3SMCTBEHHBIE YTOJIbs
0O0CTHSIOTCS M UCIIBITHIBAIOT NS(UIIUT MATATEIBHBIX BemecTB. Kak ciemacTBue 3Toro,
BO MHOTHX ChEIOOHBIX PACTEHUSX YMEHBIIAETCS COJEP)KaHME >KM3HEHHO Ba’KHBIX
coenuHeHui. [1o nanHbpIM amepukaHckux uccienorarenei, 80% nous CIIA He MoryT
B HACTOSIIIEEe BPEMsl YJIOBJIETBOPUTH MOTPEOHOCTH CENbCKOXO3SIMCTBEHHBIX KYJIbTYD B
MUHEpaiax 1 uX KoMmiiekcax. B pesysnbrate, eciu B Hayasie XX Beka B 100 r mmunHarta
coxepxkanock 157 mr xkenesa, To B 1968 1oy KOJIMYECTBO 3TOTO0 MHKPOIJIEMEHTA B
JAHHOM pacTeHuH ynayio a0 27 mr, B 1979 — no 12 mr, a B HacTosIiee BpeMs €ro
MeHblIe 2 Mr. [[ns y1oBIeTBOpEHUs CYyTOYHOM NOTPEOHOCTH B3POCIOr0 POCCUSHUHA
B JKejie3e Tepej] MepBol MUPOBOWM BOMHOM JOCTAaTOYHO OBUIO CHECTh ABa KPYIMHBIX
sa070ka. B HacTosmiee BpeMs naxe yrnorpeOiaeHue 1 Kr 1010k He BOCIIOIHUT CyTOYHBIE
OTPEOHOCTH B 3TOM MHHEepase [8].

M3menunach couuanbHas CTPYKTypa HAceleHUs, B pe3ylbTaTe B HACTOSIIEe
BpeMsI 3HAUMTENIbHAs YaCTh HACEJICHUS MPOXKUBACT B MPOMBIIIJICHHBIX IEHTpax H,
MepecTaB y4yacTBOBATh B HEMOCPEJACTBEHHOM IMPOU3BOJCTBE MPOJIYKTOB MUTAHMS,
MPAKTUYECKU JIMILIEHA HATypPallbHbIX CBEXKHX CEJIbCKOXO3AWCTBEHHBIX IPOIYKTOB
nuTaHus. B pesynbrare HWHTEHCHU(UKAIIMK MPOMBIIIICHHOTO MPOU3BOACTBA C
UCIIOJIb30BAaHUEM YJIOOpEHMI, TepOUIIUIOB, (PYHTUIIUIOB MOTydaeMble MPOIYKTHI
MUTaHUS CTAIM CYIIECTBEHHO YCTYMAaTh MO COJEPKAHHUIO KM3HEHHO HEOOXOIUMBIX
MUIIEBBIX CYOCTAHIMI B JECATKHU pa3 TeM MPOAYKTaM, KOTOPbIE MPOU3BOIUIHCH 110
TPAAULUOHHBIM TEXHOJIOTHSIM.

OnpeneneHHOe 3HAYEHUE B HEIOCTAaTOYHOM TIOHUMAaHMM B COBPEMEHHBIX
YCJIOBUSIX BaXXHOCTU HCIOJB30BaHUS B  €XKEIHEBHOM pallMOHE YeJIOBEKa
HEJIOCTAIOIINX KU3HEHHO BAXKHBIX PETYJISATOPHBIX MUMEET M CIIOXKUBIIASICA CHUCTEMaA
TOBApHO-JCHEKHBIX OTHOIICHHN B oOjacTu 37apaBooxpaHeHus. I[IpousBogurtenu
(dhapMalleBTUUECKUX TpenapaToB, TOPMO3AT BHEIPEHHE B TOBCEIHEBHYIO >XU3Hb
rpaxk/iaH MPOOUOTUKOB U TPOAYKTOB (DYHKIIMOHAIBLHOTO MUTaHus. s ymydieHus
CUTYalllH, TpeOyeTCsl OrpOMHasi MPOCBETUTEIbHAS paboTa, YTOOBI YOS IUTh HACEJICHHE
Poccun, B 3HAUMMOCTH U MOJE3HOCTH IIHUPOKOTO UCIIOIb30BaHUS B PALIMOHE MTUTAHUS
IPOLYKTOB ()YHKLIMOHAIBLHOIO Ha3HAYeHHMs (IIMILEBEIE MPOAYKThI-a1aTOreHbI Y, )

B Hacrosiiee Bpemsi IpuXoaUT MOHUMaHUE HEOOXOAMMOCTH 3aMEHBI KOHIICTIIIHH
pallMOHAJIBHOTO MHUTAHUS HAa KOHUEMIHWI ONTUMAJIBHOTO 3I0POBOTO MUTAHMS.
[lapagurmMa waew yIOBICTBOPEHHUS TOJIOAA U THUIIEBON OE30MaCHOCTH MEHSETCS
napajurMoil pacCMOTPEHHS MHINMU, KaK BaKHEWmero (akropa coxpaHEHUS W
YIIYUIIEHUsI 37J0POBbs, CHUYKEHUS] PUCKOB BO3HUKHOBEHHUSI 3a00JICBAHUM.

B nocnennue rojibl BO MHOTMX CTpaHax MHUpa PsAOBbI€ MOKYMATENU MUILIEBBIX
MPOJYKTOB OOECIIOKOCHBI HE CTOJIKO T€M, COJIEPKUT JIM MHUIIA JOCTATOYHO KaJopuid

19 TIpomykThI-amanToréns! — MPOAYKTH MPUPOIHOTO MPOUCXOKICHHUS, CIOCOOHbIE TTOBHIIIATH
HECTICIIM(PUIECKYIO COMPOTHBISIEMOCTh OPTaHNU3Ma K IIUPOKOMY CIIEKTPY BPEAHBIX (PaKTOPOB
(U3UIECKON, XUMUYECKON U OMOJIOTUUECKOU TMTPUPO/IBI.
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U IUIACTUYECKUX CYOCTAaHIMH M YAOBIETBOPSET JIM OHAa BKYCO-apOMaTUYECKUM
3ampocaM, CKOJBKO OKa3blBa€T JM BbIOpaHHAas HMMHM MHIIA HAa OXUIAEMBIH
03710pOoBUTENBHBIN 3Q ekt Ha opranusm. [IpoBeaeHnslil B 15 crpanax EBporneiickoro
cotoza B 1996 rony onpoc noutu 15 000 B3pocibix nrofei nokasani, 4To 9% u3 HUX
OpeXkIe BCEro NpHU BHIOOpPE MPOAYKTOB MUTAHHS 3aIyMbIBACTCS HAJ TEM, KaKOH
NO3UTUBHBIA >PQPEKT Ha UX 3J0POBHE OKaXET BBHIOPAHHBIM UMHU NPOIYKT. 32%
OINPOIICHHBIX OTMETHJIM, YTO YKa3aHUS Ha BO3MOYKHOE O3JOPOBHUTEIBLHOE JEHCTBUE
BBIOPAHHOTO MMU TMPOAYKTAa MPHU €ro MOKYNKE UIPalOT Ba)KHOE 3HadeHHe. Takum
o0pa3oM, MpoIeCC MOHMMAHMSI W OCO3HAHMS 3HAYEHUS HE3aMEHUMBIX (PAKTOPOB
NUTaHUs B MPOPUIAKTUKE HAPYIICHUS 3I0POBbs, YBEIUUECHUU TIPOJOIKUTEIHLHOCTU
JKU3HM, HAYaJICid — JIIOJAM BCE Yallle MPUOEraroT K HCIOJIb30BAHUIO OMOJIOTMYECKH
AKTUBHBIX J00aBOK, BKJIIOUEHHIO B PALlMOH MUTAHUS (PYHKIIMOHAIBHBIX TPOTYKTOB.
[TuTanne 10KHO (OPMUPOBATHCS Ha OCHOBE KJIFOUEBBIX MPUHIUIIOB 3710POBOTO

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

310pOBO€ NMUTAaHUE — OAHO U3 0a30BBIX YCIOBUN (DOPMHUPOBAHUS 310POBBS
NeTed, UX TapMOHUYHOrO pocTa W pa3Butus. He3zgopoBoe mnuileBoe NOBEACHUE
dbopmMupyeT pUCKHM H3OBITOYHOM Macchl Teja, caxapHoro auadera, 3a00jeBaHUIA
OpraHOB MHUILIEBAPEHUsS, DSHJIOKPUHHON CHUCTEMBI, CHCTEMBl KPOBOOOPAIIEHUS.
[ToaTBEp)KAEHUEM PUCKOB CIIYXaT PETUCTPUPYEMBIE MOKa3aTenn 3a00JI€BaEMOCTH.

OcCHOBHbBIE TPUHLUIBI 3I0POBOTO MHUTAHHUSA, KOTOPbIE JOJHKHBI OBITh YUTECHbI
npu GopmupoBaHuM MeHIO: 1) oOecriedueHne pa3sHOOOpa3ust MEHIO (OTCYTCTBHE
HIOBTOPOB OJIFOJT B TEUCHUE JHS M JIBYX CMEXKHBIX C HUM KaJCHAAPHBIX JTHEW); 2)
COOTBETCTBHE JHEPreTUYECKON LEHHOCTH HIHEprosarparaM, XMMHYECKOTO COCTaBa
01101 - GU3NOIOTMYECKUM MTOTPEOHOCTSAM OpraH1u3Ma B MaKpO- U MUKPOHYTPUEHTAX;
3) wucnoigb30BaHME B MEHIO OJIOJ, pEUENTypbl KOTOPBIX, MPeayCMaTpUBAIOT
UCIIOJIb30BAaHUE MAJSAIIMX METOJ0B KyJWHApHOW 00pabOTKH; 4) MCHOJIb30BAaHUE B
MEHIO MHILEBBIX MPOAYKTOB CO CHM)KEHHBIM COJIEPKAHUEM HACBIIIEHHBIX XKUPOB,
IPOCTBIX CaxapoB, MMOBAPEHHOM COJM; a TakXke MPOAYKTOB COJEpKAIUX MUIIEBbIC
BOJIOKHA; MPOAYKTHI, 0OOTallleHHble BUTAMHUHAMH, MHUKpPO3JIeMEHTaMu, Oudumo- u
JaKTO- OaKTepusMH U OHMOJOTUYECKH AaKTHUBHBIMHM J100aBKaMH; 5) ONTHUMAaJIbHBIN
peXUM NUTaHus; 6) HaTM4YUe He0OXOAUMOro 00OPYIOBaHUS U MPOYUX YCIOBUM IS
MPUTOTOBJICHMS OJIF0]T MEHIO, XpaHEHUS TUIIEBBIX TPOIYKTOB; 7) OTCYTCTBHE B MEHIO
IPOIYKTOB B TEXHOJIOTMH U3TOTOBJIEHHSI KOTOPBIX HCIIOIb30BAJIUCH YCHIINTEIHN BKYyCa,
KpacuUTEIM,  3alpelICHHbIE  KOHCEPBAHTBI,  IMPOIYKTOB,  3alpelIeHHBbIX K
ynoTpeOJIeHHIO; a TAKKE MPOAYKTOB C HAPYIICHUSIMH YCIOBUM XpaHEHUS U UCTEKIIUM
CPOKOM T'OJTHOCTH, MPOAYKTOB MOCTYIUBIINX 0€3 MAPKUPOBOUYHBIX SPJIBIKOB U (MJIN)
0e3 COMpOBOAMUTEIBHBIX JTOKYMEHTOB, MOJTBEPXKIAIOIIMX O€30MacHOCTh MHILEBIX
IPOYKTOB.
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4.2.2. Tema Ne 2 «OcHOBBI (U3MOJIOTMH MUIIIEBAPEHM S
Hean: CdopmupoBarh mnpencraBieHde 0 (U3UOJIOTUU MUILEBAPEHUS, POJU
HOPMAaJIbHON MUKPO(IOPHI KUIIEYHHKA B ((YHKIIMOHUPOBAHUU OPraHU3MA.
KoHTpoJibHBbIE BONPOCHI:
1. Yrto uzydaet Hayka Tpodoiorus?
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2. Kakue BaxHe#II1Me KOMIIOHEHTBI MMUIIHA, HEOOXOIUMBIE JIJIS TTOICPKaHUS
HOPMAaJIbHOTO 0OMEHA BENMIECTB, PYHKITMOHUPOBAHUS OPTAHOB U TKAHEH,
TapMOHUYHOTO POCTa U pa3BUTHS, BaMm U3BECTHBI?

3. Kakwue oTmenbl numeBapuTeI-HOTO TpakTa BbI 3HaeTe, MX poJib B

MUIIECBAPCHUMU.

Kaxkast poip neuenu B nporecce nuiineBapeHus?

Ha3zoBute n3BecTHbie BaM Thnbl nuieBapeHus.

Kakue GpyHKIHMH BBITOJHSICT MUIIIEBAPUTEIbLHBINA TPaKT?

[Tepeuncnaure QyHKIIMU, BHITOTHAEMbIC HOPMAJILHONW MUKPOQIOpOi

KHIIeYHNKa?

No obk

CnpaBo4yHble MaTepHAJIbI 110 TEMe:

Bonbias posib B U3y4eHUH MEXAHU3MOB MUIIEBAPEHUS U YCTAaHOBJICHUU OOIINX
3aKOHOMEPHOCTEH YCBOCHMS IHINA NPUHAICKAT akaaeMuky A.M. VYronesy,
cozgasuiemMy B 1980 roy HOBYIO MEKIUCHUILIMHAPHYIO HAYKY TPO(OJIOTHUIO.

Tpodonorus - 3T0 «HayKa 0 NMHUILE, MUTAHUH, TUIIEBBIX CBA3SX U BCEH MpoIeccax
YCBOEHUS IMHUIIY HA BCEX YPOBHSX OPraHM3alliy KUBBIX CHUCTEM (OT KJIETOYHOIO J0
onocheproro)». A.M. YronessiM Obliia IPEII0KEHA TEOPUS «aJEKBATHOTO TUTAHUS»,
OCHOBHBIMU ITOCTYJIATAMU KOTOPOTO SIBJISIETCA MPU3HAHUE, YTO BCE KOMITOHEHTHI MUILN
(aytpuenThl'! m GamnactHele BemecTBal?) HEOOXOAMMBI JUIS  TOIIEP/KAHHS
MOJIEKYJIIPHOTO COCTaBa OpraHu3Ma W BO3MELICHUS €ro IUIACTHYECKUX W
HHEPreTUUECKUX 3aTpaT; BKIIOYAIOT B c€0s MOTOKU MUTATENbHBIX M PETYJIATOPHBIX
cyOcTaHIMif; OajaHC NUILEBBIX BEIIECTB B OpraHU3ME MOJJCPKUBAETCS 3a CUET
BBICBOOOKJICHUSI OTHEIbHBIX HYTPUEHTOB M3 CIOXKHBIX 10 COCTaBy IHILIEBbIX
IPOAYKTOB 3a CUET MOJIOCTHOIO, MEMOPAHHOTO, BHYTPUKIETOYHOTO MHUILIEBAPEHUS, a
TaK)K€ MUKPOOHOTO CHHTE3a OAKTEpUSIMHU MUIIEBAPUTEILHOTO TPAKTA.

Hcxons u3 teopun anexkBatHoro nutanus (A.M. Yromiesa), s HOpMaabHOMN
KU3ZHEIEATEIbHOCTH OpraHu3My HEOOXOJUM IUIACTUYECKUA U SHEPreTHYeCKHi
MaTepHa, a TakKe pa3HOOOpa3HbIE PETYIATOPHbIE CYOCTAHIIMM, KOTOPbIE TOCTYIAIOT
B OPraHu3M C MUILEBBIMU MPOTYKTAMH.

PaznuuaroT miectb BaXKHEWIIMX KOMIIOHEHTOB MHUIIM, KOTOPbIE HEOOXOIUMBI
OpraHu3My [UIsl MOAJepkKaHUs oOMEeHa BellecTB, (YHKUMOHUPOBAHMS OpPraHOB U
TKaHEeW, JJIsI pocTa M OOHOBJICHUSI KJIETOK OpraHuM3Ma - 3TO BOJa, OCJIKH, JKHPHI,
YIJIEBObI, MUHEPAJIbHBIE BEUIECTBA U BUTAMUHBIL. [Ipex e yem opraHu3M YCBOUT HX,
OHU TOJBEPraloTCs pacUIeIUICHUIO Ha 00jee MPOCThIe DJIEMEHTBI. DTO MPOUCXOAUT
Onarogaps mporeccam MUILEeBapEHHUsL.

[TumeBapeHne — 93TO  COBOKYNHOCTh  (U3MYECKHUX, XUMHYECKHMX U
(U3MONIOTMYECKUX MPOLIECCOB, B PE3yJIbTaTe KOTOPBIX MO/ BO3ACHCTBUEM (DEPMEHTOB
NUTaTeIbHbIE BEIECTBA PACIICIIISIOTCS Ha 00Jiee MPOCThIe XUMUYECKUE COSIMHEHUS,
CIIOCOOHBIE BCACHIBATHCA Y€pPE3 CTEHKY KETYIOYHO-KHUIIIEYHOTO TPaKTa, MOCTyNaTh B
KPOBOTOK M yCBamMBaThCs KJIETKaMH opranusma. [Ipu 3ToMm B mpouecce nuieBapeHus
IIUTATENbHBIE BEIIECTBA, IOCTENIEHHO IIPOJBUIasiCh YEPE3 MUILEBAPUTEIBHBIN TPAKT,
IIPOXOJAT CYMMapHO€ pACCTOSHHUE INOpsAJKa JECATH METPOB. OJTHU MPOLECCHI

1 HytpreHTbI — 6HOIOTHYECKH 3HAYUMBIE KOMIIOHEHTB;
12 BanmnacTHBIE BEIIECTBA — OMOJIOTHYECKH HE3HAYNMBIE KOMITOHEHTEL.
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MPOTEKAIOT B OMNPEAECIECHHOM  MOCIENOBATEIbHOCTM BO  BCEX  OTHENax
MUIIEBAPUTEIBHOTO TpakTa (MOJOCTH PTa, TJIOTKE, MUIIEBOE, JKEIYIKEe, TOHKOU U
TOJICTOM KHIITKAX C YYaCTHEM IICUCHHU U KESITIHOTO ITy3BIPS, ITOKEITYI0YHOM HKEIJIe3bl).
TosbKO MUHEpabHBIE COJIU, BOJIa U BUTAMUHbBI, YyCBAUBAIOTCS YEJIIOBEKOM B TOM BUJIE,
B KOTOPOM OHU HAXOJATCS B nuille. beiaku, )KUphl U yIiIeBOIbI MTONAJAI0T B OPraHU3M
B BHJIC CJIOXKHBIX KOMIUIEKCOB. UTOOBI OHHM YCBOWIHCH, TPEOYyeTCsS CIOXKHas
dbuszndeckas U xuMudeckas rnepepadborka. Kpome Toro, KOMIOHEHTHI TTUIITH JOJIKHBI
MpPEABAPUTENILHO YTPATUTh CBOIO BHUJOBYIO CHEHUM(DUUYHOCTh, WHAYE OHU OYIyT
MIPUHUMATBCS CHCTEMOM HIMMYHUTETA KaK Yy>KEPOHbIE BEILIECTBA.

[IuieBapeHMEe HAYMHAETCS C WM3MEIBUYCHUS NUIIM B POTOBOM IOJIOCTH,
YBIQKHEHUS €€ CIIOHOM, IEepBUYHOTO MeTaboim3Ma U TpaHchopMmanuu Mo
BO3JIeHicTBHEM (DEpPMEHTOB CIIOHBI (amMuWiIa3bl, MPOTEHHA3bl, JUMAa3bl, QocdaTasbl,
PHK-a3b1). CpenHsst npoaoHKUTEIbHOCTh TPEObIBaHUS IUIIU B MOJIOCTU PTa JOHKHA
COCTaBJIATH Nopsiaka 15-20 cek. B ciydae cokpalieHusi BpeMEHH HaXO0KISHUS TUIIH B
MOJIOCTH PTa, HAPYIIAIOTCS MPOIECCHl MUINEBAPEHUS, COOTBETCTBYIOIIUE JAaHHOMY
Y4acTKy MHUIIEBAPUTEIIBHOTO TpakTa (M3MEJbUCHME, paclaji KpaXMall Ha IPOCThIC
caxapa).

[amee crmemyer JTam  NEPEABWKEHUE  IHUILEBOTO KOMKAa 3a  CYET
MEePUCTATBTUUECKUX JIBHXKCHUHN MBIIIII TJIOTKU U TUIIEBO/IA B )KEITYAOK. AKT TJIOTAaHUS
BKJIIOYaeT B ce0a (a3zy poToByro (MPOU3BOJIBHYIO), TJIOTOUYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), TMHIIEBOJHYIO0 (MEUICHHYI0O HENpOou3BOJibHYIO). CpenHsis
MPOJOKUTEILHOCTh BPEMEHH MPOXOXKACHUS MHUIIEBOIO KOMKA 4epe3 MHIIEBOJ
coCTaBJsIeT 2-9 ceK, ¥ 3aBUCUT OT IJIOTHOCTH nuIiy. {7151 mpenoTBpanieHus: 00paTHoro
TOKA MHWIIHW, & TAKXKE pa3rpaHUYCHHS] BO3JCHUCTBUSL HA HEE NUIIEBAPUTEIBHBIX
(dbepMeHTOB, MUIIIEBAPUTETHHBIN TPAKT 00ECTICUEH CIICIMATBHBIMU KIIallaHAMU.

[IuiieBoil KOMOK, MOMaB B KEJIYJ0K, B TEYEHUE TPEX-MATU YaCOB MOJIBEPracTcs
MEXaHUUYECKON U XUMUYECKor 00paboTke (Ioj BO3ICUCTBUEM >KEIYJAOUYHOIO COKa U
MPUCYTCTBYIOIIMX B HEM COJISTHOM KUCJIOTHI, KOTOpast 00ecrieunBaeT KUCIYIO Cpeay B
JKETyJIKEe, BBI3BIBACT JICHATYpallMi0 U Ha0yxaHue OCJIKOB, aKTUBUPYET METICUHOTEHBI,
OKa3bIBaeT OaKkTepULMIHBIA 3((EeKT; merncuH - nepeBapuBaeT OeloKcoIepKallue
NUIICBBIC  MPOAYKTHI).  JIMMoONMTHYECKass  aKTHUBHOCTH  JKEIYJOYHOTO  COKa
CIIOCOOCTBYET pacIISIJICHUIO dMYJIIUPOBAHHBIX KUPOB MoJioka. OOpasyromiascs B
JKENMyJIKe B 3HAYUTEIBHBIX KOJHUYECTBaX CJU3b, C OJHON CTOPOHBI, BBHITIOJHSET
3aIUTHYIO (DYHKITMIO 3aIIUIIAsT CTU3UCTYIO KETYyIKa OT JCHCTBUS COJSTHOW KUCIIOTHI,
a TaK)Ke CIIYKUT UCTOYHUKOM SHJIOTEHHBIX OCJIKOB TSl X MOCIIEIYIONIEH YTUITH3aIluN
MHKPOOPraHU3MaMU TOJICTOM KUIIKH. B xkKenyIKe IpUCYTCTBYET TAKKE CIELUaIbHbIN
dakTop, obecneunBaronii B JaIbHEHIIEM YCBOSHNE BUTaMUHA Bi).

[Tocne »xemynka MNHUIIEBOM KOMOK IIONAAAaeT B TOHKWW KHILIEYHUK, JJIMHA
KOTOPOI'o JOCTUTraeT 6,5 MeTpoB. KuIlleUHbIN COK B 3TOM OT/I€JI€ MUILEBAPUTEIHLHOTO
TpakTa UMEET IIEJTOUYHYIO CPEay 3a CUET MOCTYIUICHUS B TOHKUN KHUIIICYHUK KEIIYH,
COKa TMOJDKETYIOYHOM JKEeNe3bl W  BBIICIECHUM CTEeHOK KumeyHuka. Cok
MOJKETYIOYHONM  JKEJIE3bl  COACPXKUT Takue (QepMeHThl, Kak albda-amuiiaza
(pacmeruisier  yraeBonbl), PHK-JIHK-nykneassl (pacuiemisioT HYKJICHHOBBIC
KHUCJIOTHI), JIUMAa3bl (PAaCIICIUISIIOT KUPBI), MPOTeas3bl (pacIICIUISIIOT OCJIKH) B BUJC
nposH3UMOB. Bcero B kuilledHOM coke oOHapykuBaeTcs Ooinee 20 (epMeHTOB
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(oHTEepOKMHA3bI, MenTuaasbl, Qocdarasbl, HyKiIea3bl, JHMa3a, aMuiaza, JaKTa3a,
caxapaza W J1p.). Y JIOJed, NPOXUBAIOIIMX B Pa3HbIX PETHOHAX, BCTPEYAOTCS
WHIUBUIYYMBI, ¥ KOTOPBIX OTMEYAeTCS HEIOCTaTOYHOCTh MPOAYKIHH (hepMeHTa
JIAKTa3bl, YYACTBYIOLIECH B YTUIU3AIMH JaKTO3bl. OCOOCHHO 4acTO 3TOT BPOKICHHBIN
nedext oOHapyxuBaetcs y xkuteneit (40-100% nomynauun) Asun u Adpuku. Cpenu
JIUI] CIaBSHCKOTO MPOUCXOXKACHUS (pycckue, OeIopychl, YKPauHIIbl) Ne(GUIMTHOCTD
nakTa3sl oOHapyxuBaeTcs y 10-15% mpeacraBuTenei momyIsiumg.

B TOHKOM KHUIIEYHHKE MPOUCXOAUT M BCACHIBAHME OCHOBHOM MAacChl
00pa30BaBIIUXCS MPOCTHIX XUMHUYECKHX ¢parMeHToB nuim. He nepeBapeHHbIE
OCTATKU THIIM Jlajiee MOCTYNaloT B TOJCTBIA KHUIIEYHHUK, B KOTOPOM OHHU MOTYT
Haxoautbes OoT 10 mo 15 wacoB. B 3ToM oTaene mnuieBapuTeIbHOTO TpaKTa
OCYHIECTBJISIIOTCS MPOIECChl BcachbiBaHUg Bojbl (10 10 1 B CyTKH), MUHEpaJIbHBIX
CoJiel, TPOTEKAIOT OCHOBHBIE TPOIECCHl MHKPOOHON MeTaboiIu3aluu OCTaTKOB
MUTATEIBHBIX  BEIIECTB, IOCTYNHUBIIUX W3BHE WJIA  OOpa30oBaBIIUXCS B
NUIIEBAPUTENIBHOM TpakTe. [IpoaoikuTenbHOCTh Tpolecca MUILEBAPEHUS Y
3JI0POBOI0 YEJIOBEKA COCTABJISET B 3aBUCUMOCTH OT CTPYKTYPhI TUTAHUS COCTABIISIET
oT 12 no 36 ygac.

BcacbkiBaHH€e OCYIIECTBIISECTCS HA BCEM MPOTSHKEHUH MUIIEBAPUTEIHLHOTO TPAKTa,
MOBEPXHOCTh KOTOPOTO MOKPHITA BOPCUHKAMHM, PA3TUYAIOLMIUMHUCS O CTPYKTYpE U
(yHKUIMH B 3aBUCUMOCTH OT cBOel Jiokanu3auuu. Ha 1 MM cniuzucroit npuxoaurcs 30-
40 BopcuHOK. BcacbiBaHHe OCYIIECTBIISIETCS 3a CYET peau3aliil HECKOIbKUX
MEXaHU3MOB (MACCUBHBIM  TpaHCHOPT, obOnerdenHas auddy3us, aKTUBHBINA
tpancnopt). [Ipu srom, 50-60% mnpoaykToB mMeraboiu3ma OEIKOB BCACHIBACTCS B
JBeHaaTunepcTHou kuiike, 30% - B ToHkoit u 10% - B TOJICTOM OT/IeJIe KMIIIEYHUKA.
VYTeBosibl BCAaChIBAIOTCSL TOJBKO B BHJIE MOHOCAXapoB, MPH ATOM MPHUCYTCTBHE B
KHUIIIEYHOM COKE COJIeH HATpHs CYIIECTBEHHO MOBBINMIAET CKOPOCTh MX BCACHIBAHMSI.
[TpoaykTel MeTabOM3MAa KUPOB TaK Ke, KAK U OOJIBIIMHCTBO MOCTYNAIOIIUX C MUIIEH
BOJIO- W )KHPOPACTBOPHUMBIX BUTAMHUHOB, BCACBIBAIOTCS B TOHKOM OT/IEJIC KHIIICYHUKA.

Baxxnyto posib B ipoiiecce NuIeBapeHusi Urpaet neyeHb, B KOTOPOU MPOUCXOIUT
oOpa3zoBanue xemuu. JKemub CHOCOOCTBYET SMYyJblallMM >KAPOB, BCACBIBAHHUIO
TPUTIUIICPUIOB, aKTUBUPYET JUIA3Y, CTUMYJIUPYET MEPUCTATBTUKY, HHAKTUBUPYET
MENCMH B JIBCHAJIIATUIICEPCTHOM  KHINKE, OKa3blBaeT OAKTEPHIMIHBIA |
OakTepuocTtaTuueckuit 3(QeKT, yCUIMBAET THUAPOIU3 M BCACHIBAaHHE OCJIKOB U
YTIEBOJOB, CTUMYIIHPYET MPOIUQEpaIio dHTEPOIUTOB, MPOIECChl 00pa30BaAHUS U
BBIJICJICHUS JKEITTUH.

BoABMMHCTBO TaCTPOMHTECTUHAIBHBIX TOPMOHOB B XMMHYECKOM OTHOIICHHUH
MIPEACTABIIAIOT COOOM MENTHABI M OKA3bIBAIOT MHOXKECTBO Pa3HOOOPa3HbBIX d(DPeKTOB
Ha (YHKIUM THUIICBAPUTEIBHOTO TpakTa W oOMeHa BemiecTB. OHU BIUSIOT Ha
CEKPEIUIO0 BOJIBI, AIEKTPOIUTOB U (PEPMEHTOB, MOTOPHYIO aKTUBHOCTH YKEIIYJOYHO-
KHIIIEYHOTO TpaKTa, BCAaChIBAHWUE BOJbI, DJICKTPOJIMTOB W IHTATEIbHBIX BEIICCTB,
NEeSATEIbHOCTh CEPACYHO-COCYAUCTON CHUCTEMBI, (PYHKIMOHAIbHYIO aKTHUBHOCTD
SHAOKPHUHHBIX KJIETOK MUIIEBAPUTEIHLHOTO TPAKTA U APYTUX SHIOKPUHHBIX JKEJE3.

B 3aBucHMMOCTH OT NPOUCXOXKIEHUS (PEPMEHTOB pa3IMyalOT TPU THUIIA
nuineBapeHus: 1) 3a cueT epMEeHTOB, CAHTE3UPYEMBIX JKeJIe3aMH UeJIOBEKa; 2) 3 CUeT
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(epMEHTOB,  CHHTE3UPOBAaHHBIX  MHUKPOOPTaHM3MaMH; 3)  OCYILECTBIIIEMOE
dbepMeHTaMu, COIEP KAIMUMICS B COCTaBE MPUHUMAEMOMN TTHTITH.

B 3aBucuMocTH OT JIOKaJIM3alMu  TUIIEBApEHUE  TOMAPA3IEiIIOT  Ha
BHYTPHKJIETOYHOE, KOT/Ia MPOIIECCH THAPOIN3a MUTATCIBHBIX BEIIECTB MPOUCXOISAT
BHYTPH KJIETOK (32 CUET JIN30COMAaJIbHBIX ()EPMEHTOB), ¥ BHEKJIETOYHOE (IIOJIOCTHOE U
IPUCTEHOYHOE).

Takum oOpa3zoM, MUIIEBAPUTEIHHBIA TPAKT B OpraHU3ME YEJIOBEKA BBITIOJIHSCT
HECKOJIBKO (DYHKIIMIA:

1) cekperopHast GYHKIHUS - XapaKTepU3yeTcsl 00pa30BaHUEM MUIICBAPUTEIBHBIX
COKOB (CJIIOHBI, KEJIYJOYHOTO, MOJKEITYJOUHOT O, KUILIEYHOTO COKOB U YKEJTUH);

2) MoTopHast (GYHKIIUS - 3aKJIFOYACTCS B KCBAHWH, TJIOTAHUH, TICPEMEIINBAHUH,
NepeABMKCHUH UM 10 MUILEBAPUTEITLHOMY TPAKTy M YAAJICHUIO U3 OpraHu3Ma He
nepeBapruBaeMbIX  OCTaTKOB, B JIBIKCHMM BOPCHHOK UM  MHKPOBOPCHHOK;
OCYIICCTBIISICTCS MYCKYJIAaTypol TMHINEBAPUTEIHLHOTO ammapara Ha BCEX JTamax
KOHBeEMepa;

3) BcacbBaTeNbHAsS (YHKIUS - 3aKIIOYACTCS B IOCTYIUICHHH W3 ITOJIOCTH
KEITYTOYHO-KUAIIEIHOTO TPAKTa B KPOBOTOK MPOTYKTOB PACIICIIIICHUST OCIIKOB, JKUPOB
U YTJIEBOJIOB (aMHUHOKHCIIOTBI, TIUIIEPHH, KUPHBIC KUCIOTHI, MOHOCAXapHUIbl), BOJIBI,
COJIEH, JIEKAPCTB U APYTUX COCTUHEHUM;

4) BHYTpPHUCEKpETOpHas (YHKIUS - 3aKJIFOYAIOIIAscs B BBHIPAOOTKE TOPMOHOB,
OKa3bIBAIOIIMX PETYJIUpYIOIee JeHCTBUE Ha MOTOPHYIO, CEKPETOpHYI0 U
BCACHIBATEIbHYIO (DYHKIIMH MMUIIEBAPUTEIHHOTO TpaKTa (TaCTPUH, CEKPETUH U IPyTHE
TOPMOHBI);

5) skckperopHas (QYHKIUSA - 00ECICUYMBAET BBIACICHUE ITHINEBAPUTCIHHBIMU
YKeJe3aMU B TIOJIOCTh YKEITyI0YHO-KUIIIEYHOT'0 TPAKTa MPOJAYKTOB 0OMeHa (MOYEBHHA,
aMMUaK, >KeIYHbIE TUTMEHTHI), BOJBI, COJEH TSKETBIX METAJIOB, JIEKAPCTBEHHBIX
MpernapaToB, KOTOPHIE 3aTEM yIAJISIOTCS U3 OpraHUu3Ma,

6) SIBJISICTCSI MECTOM obuTaHus CHUMOMOTHYECKUX accouyanum
MHUKPOOPTaHU3MOB.

HopmanbHy1o MUKpOGIOpY MUIIEBAPUTEILHOTO TPAKTA C COBPEMEHHBIX ITO3HIIHMA
CIIEIyeT paccMaTpUBaTh KaK MHOXECTBO MHKPOOHMOIICHO30B, XapaKTEPU3YIOIIUXCS
OTIPEICIICHHBIM COCTABOM M 3aHMMAIONIUX TOT WM HWHOW OWOTON B OpTaHU3ME
yelloBeka. JTa MHKpO(dIopa BKIIIOYAET IECATKH M COTHH pPa3sHOOOPa3HBIX BHUIOB
MUKpoopraHu3MoB. HemoctaTok wim H30BITOK TOTO WM MHOTO CyOcCTpaTta WA
MeTaboJIMTa CITY>KUT CUTHAJIOM JIJISI YCUJICHUSI POCTA WIIM THOEIH COOTBETCTBYIOIIETO
3BEHa HKOJIOTHYECKON CUCTEMBI. B mpoiiecce 3BOIONIY TTOCTOSIHHBIE TTPEICTaBUTENN
HOPMAaJIbHON MUKPO(MIOPHI MPEBpAIIaUCh BO BCe 00Jee B3aMMOCBSI3aHHOE IIEJIOC.
OAHOBpPEMEHHO JUIsl JTOCTMOKCHHST OoJblie 3(PQPEeKTUBHOCTH MPOUCXOAWIA U
cneruanu3anus ux ¢yakuuid. [lomobHas wHTErpamus W cuenuanu3anus QyHKIUNH
MIO3BOJISICT HOPMAJIbHOW MHKPO(]IIOpE 3T0pPOBOTO YEIOBEKA BHICTYIIATh KaK €AMHOC
11€J10€, COIIACOBAHHO paboTaroIIee B UHTEPECax BCe CUCTEMbI OpraHM3Ma, B KOTOPOM
OHA JIOKaJIM30BaHa.

C MoMmeHTa pOXIeHUsT peOEHKa, €ero KoXKa M CIM3UCThle O00CEeMEHSIOTCS
MUKpOOpraHU3MaMH, HUX 4YHUCIO U pa3HooOpa3ue Ompenensiercs COCTaBOM
MUKpPO(hIOpbl MaTepH, MEXaHU3MaMU POJOB, CAaHUTAPHBIM COCTOSTHUEM Cpeibl, B
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KOTOPOM OHU MTPOXOAUIIU, TUTIOM BekapmiiiBaHus. K HacTos111eMy BpeMEHHU BBISIBICHBI
HEKOTOpbIE O0OIIME 3aKOHOMEPHOCTH 3aCElICHHs >KEIIyJAOYHO-KUIIEYHOrO TpaKTa
YEeJIOBEKa MHUKpPOOpPraHW3MaMH. TakK, YCTaHOBJIEHO, YTO B TEPBHIC Yachl U JHHU B
KHUIIICYHUKE HOBOPOXKIICHHBIX BCTPEYAIOTCS IMPEUMYIIECTBEHHO MHUKPOKOKKH,
CTaUIOKOKKH, DHTEPOKOKKH W KIOCTPUIUU. 3aTEM TMOSBISIOTCS JHTEPOOAKTEpUN
(KUIIeYHpIe TaJIOYKH), JakToOammuiel u  Oudumodbakrepun. Co BpeMeHeM B
KHIICYHUKE TIOSBISIOTCS, a 3aTeéM HAuYMHAIT TMpeoliaaarh HECIOPOHOCHBIC
obnuraTHo-aHadpoOHble OakTtepun (OuduaodakTepuu, 3yOaKTepuu, OaKTEPOHUIBI,
CTPENTOKOKKH,  COUpWwUIbl). [  Toro  4roObl  MHUKpOOHasi  SKOJOTHUS
MUIIEBAPUTEIBHOIO TPAKTa HOBOPOXKIEHHBIX MO CBOEMY COCTaBY MPUOIMU3WIACH K
TaKOBOW Yy B3pPOCIBIX, TpeOyeTcs HecKoJbKo JieT. Oco0eHHO 00miIbHa MUKpOdIOpa
HUKHUX OTJICJIOB MUIIEBAPUTEIBHOIO TpPaKTa. 3/1eCh OOHAPYXKEHBI MPE/ICTaBUTENIN
6onee 500 BumoB OakTepuii. Ynucno aHadpOOHBIX MUKPOOPTaHU3MOB B ATOM 00J1aCTH
3I0pOBOTO B3pociioro yenoBeka Oonee yem B 100 pa3 mpeBwIIaeT TakoBOE IO
COJIEP>KaHMIO adPOOHBIX OakTepuil. DHTEPOOAKTEPUHU, BKIIIOYAsI KUIIICUHbIC TAJT0UKH,
CTaDUIIOKOKKH, TPUOBI U Jpyrue a’poObl, COCTABIAIOT HeMHoruMm Oosee 1-4% wu
paccMaTpuBarOTCs  Kak  Jgo0aBoyHas WM choydaiiHas — Mukpogiopa. Ha
XKu3HeoOecredeHne MUKpO(IIOphl KUIIEYHUKA YETIOBEKa B CPEAHEM PACXOIYeTCs 10
10% nocTynuBIIEN ¢ TUIIEN SHEPTUH.

[IpencraButenn HOPMaIbHONH MHUKPOMIOPHI TMPUCYTCTBYIOT B OpraHU3ME
yelioBeka B BHUJIE (PMKCHUPOBAHHBIX K OMPENEICHHBIM PEIENTOpaM MHUKPOKOJIOHHUIA,
3aKJIIOYEHHBIX B OuWoOIUIeHKY. buomieHka, Kak TmepyaTka, IMOKPHIBAET KOXY U
CJIM3UCTBIE OTKPBITHIX OKPYXKAIOIIEH Cpeie MOJI0CTEN 3I0pPOBOr0 YeJIOBEKa U COCTOUT
U3 DK30MOJUCAXapUIOB PA3IMYHOTO COCTaBa MUKPOOHOTO MPOUCXOKIACHUS, a TAKKE
MyIIMHA,  TPOAYIUPYEeMOro  OOKaJOBUIHBIMM  KiIeTKamMu  chou3ucThix. C
(GYHKIMOHATIBLHOM TOYKU 3pEeHUsI OMOIIJIEHKA PErylupyeT B3aUMOOTHOIIECHUS MEXKITY
MaKpOOPTaHU3MOM U OKpyxkarouiei cpenou. [lonmagaronmii B OpraHu3M HMCXOIHBIN
MUIIEBOM CyOCTpaT B pe3yJibTaTeé MHUKpPOOHOUW TpaHcopmaliuu mpeBpaiiaeTcs B
MPOMEKYTOUHBI JHMOO KOHEYHBIM MNPOAYKT C TOW WM HHOM OMOJIOTMYECKOU
aKTUBHOCTHIO.

HopwmaibHast MukpodIiopa v MpoayKThl €€ MeTaboIu3Ma;

1) y4acTByIOT B:

1.1. perynsiuu ra30BOro COCTaBa KUIICYHUKA U IPYTUX TOJIOCTEH OpraHu3Ma;

1.2. metabonm3me O6EKOB, YTIIEBOOB, JIUMUI0B U HYKJIEMHOBBIX KUCJIOT;

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

1.4, oOecrieyeHHMH  KOJIOHU3AIMOHHOM  PE3UCTEHTHOCTH, IPEAOTBpAIIas
NPWKHUBJICHHE W Pa3MHOXEHHUE B KUIIEYHUKE YY>KEPOJHBIX OPTaHU3MOB WA
3aceyieHne TeX WJIM WHBIX 00JlacTel MUINEeBApUTEIHLHOTO TPAaKTa HECBOWCTBEHHBIMU
JUTSl HUX BUJIAaMA MUKPOOPTaHU3MOB);

1.5. pEeIUpKyJIAIHH CTEPOMIHBIX COCAUHCHUH M JPYyrUX MaKPOMOJIEKYI
(BKJTIFOUAs JIEKAPCTBEHHBIE TIPETAPATHhI);

1.6. neToKCUKAaIMK 9K30T€HHBIX U 3HJIOT€HHBIX CYOCTPATOB;

2) o00namaroT MOPGOKHMHETHUYECKUM  JCHCTBHEM  (CTUMYJIHPYIOT — POCT
AMUTEIUAIIBHBIX KIIETOK, CKOPOCTh MX OOHOBJIEHUS HAa CIU3UCTHIX, MEPUCTATBTHUKY,
BIIUSIIOT HAa KOJIMYECTBO MOTPEOIsIeMON UM U T.1.);
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3) BBINOJHIOT WMMYHOTEHHYIO (YCHJIMBAIOT TyMOpajbHBIH W TKaHEBOH
UMMYHUTET, CTUMYJUPYIOT  (arommro3, MNPOAYKIHIO HUMMYHOTJIOOYIMHOB,
UHTEPJICHKUHOB, [INTOKUHOB);

4) ciry’KaT HCTOYHHKOM dHepruu (00pa3oBaHHEe KUPHBIX KHCIIOT);

5) mnpoaynmHpyrT pa3HOOOpa3HbIC OHWOJOTHYECKH AaKTHUBHBIC COCAMHCHHS
(BUTAMUHBI, JIUTIOTIOIMCAXaPUIbI, IETITHIOTIINKAHBI, AMUHBI, aHTHOUOTUKHA U JIPYTHE
COCIMHEHUS C aHTUMHUKPOOHOW aKTUBHOCTHIO, HerponenTuabl, NO, HHI0IbI).

Hopmanbhass wMukpodiaopa - UHAMKATOP (U3HOJOTUYECKOTO COCTOSHUS
MaKpoOpraHu3ma.

CoctaB MHUKPO(]IIOpbl B OMOIUICHKE MOXXET H3MEHATHCS MOJI BIMSHHUEM, Kak
pPa3IMYHBIX CTPECCOBBIX AareHToB, (DU3UOJIOTMUECKOTO0 COCTOSHUSI — YeJIOBEKa.
MenuuuHCKHEe U MEIUKAaMEHTO3HbIE BMEIIATENbCTBA, BKIKOYAs MHCTPYMEHTAJIBHOE,
XUPYPrAYECKOe HWJIM JIEKAPCTBEHHOE BO3JECHCTBHE, MOIYT HW3MEHHUTbH LEJIOCTHOCTH
UMEIOIIEKCsl OMOTUIEHKH, YTO BEJET K yTpaTe €€ OTIEIbHBIX (DYHKIIHMA.

Cpenn (hapMaKoJIOruYeCcKux MPEnapaToB HauOoJee BBIPAKCHHBIN
NOBPEXIAIMUNA 3(PPEKT Ha HOPMaAIbHYI0 MUKPO(MIOPY OKa3bIBAIOT aHTUOMOTHKH.
MHorue MMMYHOJIETIPECCAHThI B KOHIICHTPAIMSAX OJM3KUX K KIMHUYECKUM, TAKKE
UHTUOUPYIOT pOCT Oudumodakrtepuii, JaKTOOAIMIUI, HTEPOKOKKOB M KHILIEYHBIX
najoyek. XHUMHOIpenapaTbl, Kak NpaBUIO, TaKXe BBI3bIBAIOT JUCOMOTHYECKHE
n3MeHeHus. J{ucOMoTHYeCKrEe MPOSIBICHUS BBIPAKAIOTCS B U3MEHEHUU a0COJIFOTHOU
YUCJICHHOCTU aHa’pOOHBIX M JPYTHMX MPOKAPUOTUYECKUX KIIETOK, MX BUIOBOTO U
IITAMMOBOTO COCTaBa, CIIEKTPa M KOJUYECTBA 00pa3yeMbIX MUKPOOHBIX META0OIUTOB.
Pa3paborano 0oiblioe KOJUYECTBO TECTOB, MO3BOJSIONIUX OOBEKTHBHO CYIUTH O
COCTOSIHUUA HOPMAaJIbHON MUKPOGIOPHI U €€ GyHKIIMOHATHHOW aKTUBHOCTH, CTEIICHU
MIOBPEXKICHUS.

Hopmainbhaast Mukpodiiopa KuilieyHHKa UMeeT OOJBIIOE 3HAUYCHHUE B YCBOCHHUH
OMOJIOTMYECKU aKTUBHBIX BEIIECTB U UX BBIPAOOTKE.

B pesynbrare HapylmieHHs HOPMOOHMOIIEHO3a BO3HUKAET JIUCOAKTEPHO3.
JucOakTtepno3 KHILIEYHUKA SBISETCSA OAHUM U3 (AKTOPOB, CIOCOOCTBYIOUIUX
3aTSHKHOMY, PELUIMBUPYIOUIEMY TEUEHHUIO LIEJIOro psaa 3a0o0jieBaHMM (IUCIIETICHs,
aJJIepruu, 4YacThle MPOCTYAHBIC 3a00JI€BaHUsI, TUITIOBUTAMUHO3 B).

YcTaHoBeHO yeThipe (OpMBI MMPOSIBJICHUS AUCOAKTEPUO03a, BRIPAXKAIOIIUECS

1) HapyIIeHHEeM UMMYHHOTO CTaTyca;

2) HapyllIeHUEM MUIIEBAPEHUS U YCBOSIEMOCTU MUY, OTCYTCTBUEM aIMETUTA U
CHUKEHHEM CHUHTE3a BUTAMUHOB TpyIIibl B;

3) CHI)KEHHEM TOJIEPAHTHOCTH CIU3UCTOM KUIIIEYHUKA K JIEMCTBUIO TATOT€HHOM
MUKPO(DIIOPHI;

4) CHIDKEHHUEM JIETOKCUKAITMOHHON CITIOCOOHOCTH MUKPOQIIOPHI.

Ha mpaktuke Bce 3Tu (hOpMBI, KaK MPaBUIIO, BCTPEYAIOTCS BMECTE, UTO SBJISICTCS
pe3yAbTaTOM IMO3/IHET0 OOpalllEHUs 32 MEAUIIMHCKON MOMONIBIO.

VYcnexu, JOCTUTHYTbIE B 00JacTM  MHUKpPOOHMOJOTMYECKOTO  U3YYEHUS
MUKpPO(DIOpHl KHUIIEYHHKA YEJIOBEKa, MOCIYXWIH TPEIINOChUIKON K pa3paboTke
JTUETUYECKUX U JIeUeOHO-TIPOUIAKTUYECKUX KUCIOMOJIOYHBIX MTPOYKTOB HA OCHOBE
Lactobacillus, Bifidobacterium U  Streptococcus. [JIaBHBIM Ha3HAuY€HHEM MAaCCOBOIO
yHOTPEOJICHUsI KHUCIOMOJIOYHBIX MPOAYKTOB SIBJSUIOCH TIOJIABJIEHUE KHUIIIEYHbIX
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THWIOCTHBIX ~ OakTepui,  JUKBHAALMS  JAUCOUOTHYECKUMX  HApyUIEHUH B
MUIIEBAPUTEIIBHOM TpPAaKTE 3a CYET BBEICHHUS B OpPraHW3M 4YeJIOBEKa OOJBIINX
KOJIMYECTB JKUBBIX aHTAarOHUCTUYECKUX MOJIOYHOKHUCIIBIX OaKTEPHUIA.

JlucOakTepnos, B 3aBUCUMOCTH OT XapaKTepa U3MEHEHHUsI COCTaBa MUKPO(DIOPHI
TOJICTOTO KHILIEYHUKA, TOAPA3IEIAeTCA Ha 3 CTEIEHH.

JlucOakTepno3, Kak MpPaBHIO, COYETAECTCA C JPYTUMH MaTOJOTHMYECKUMH
CUHJpPOMaMU, TOATOMY MEPOIPHUATHS IO KOPPEKIIUH HAPYIIEHHOTO MUKPOOHOIIEHO3a
OCYUIECTBJISIIOTCS ~ OJIHOBPEMEHHO C  JICYEHHMEM  OCHOBHOTO  3a00JIeBaHMS.
[TonoxutenbHble 3PQPEKTHl MPU  TUCOAKTEPUO3E JOCTUTAIOTCS HCIOJIb30BAHUEM
NPOOMOTHUYECKUX TMPenapaTroB WIM MNPOIYKTOB, O00JAJAIOIUX MPOOUOTHYECKUMU
CBOVICTBAMMU.

[Io cBoemy nEUCTBUIO NPOOMOTHYECKHE IMpenaparbl, MPUMEHSEMbIE IPU
TucOaKTepro3e, pa3AeiaiOTCs Ha KIIACCHhI:

1. Knaccuyeckue mnpoOMOTHKM (M3 O0OJUraTHOM (DJIOPBI  YEIOBEYECKOrO
opraHu3Ma: KoJiu-, 0uuayM-, 1akTOOAKTEPUH. ).

2. CaMOATIMUHHUPYIOMIAECS aHTarOHUCTHI (M3 IMTaMMOB, HE XapaKTePHBIX JIJIS
opra"u3ma: 0aKTUCYOTHII, OMOCTIOPUH, CITIOPOOAKT).

3. KomOunupoBanHble MpoOHOTUKU (OMdUIOHT, OM(HUKOI, aIuIoj, JHHEKC,
OMO0AKTOH, KAMAIU).

4. UmMoOMIM3UpOBaHHbIE Ha cOpOEHTE XuBble OakTepun (OMpuIyMOaKTEpHUH-
dbopte).

5. KomOuHupoBaHHbIE ¢ TU301IUMOM (Ondrm3).

6. Ilpemapatsl - MPOIYKTHI MeTa0oJM3Ma HOPMAIbHOW MHUKPOQIIOPHI (XUIaK-
dbopte).

7. PexomOuHanTHBIE - cyOanuH (Oaktepun Subtilis, KOHTpONIUPYIOIINE CUHTE3
o2-unrepdepona).

Hau6onee r3¢ppexTuBHBIM cpeACTBOM NPODUIAKTHKY U JE€UCHHs TUCOaKTepHo3a
SBJISIIOTCS TIpenapaThl OugpuIymMmOaKTeprHa.

Xopomuit 3QPexT MnepBUYHON W BTOPUYHOW MPOGUIAKTUKH AUCOAKTEPHO3a
JIOCTUTAETCS  WCIOJb30BAHUEM OTEYECTBEHHBIX KHCIIOMOJIOYHBIX  MPOIYKTOB,
oroMoposkeHHoro. /[Ba crakana kedupa B JICHb WM OJHA TIOPIHS OMOMOPOKEHHOTO
00eCIeYnBaOT OPraHu3M TMOJIE3HOWM MHUKPOQIIOPOH, CYTOUYHOH MOTPEOHOCTHIO
KaJblUsS, BUTAMHUHOB W aMHHOKHCJIOT, HEOOXOMUMBIX I TMPEIyHpe:KICHUS
OCTEOIopOo3a.

O} peKkTUBHOCTh  UCIOJNB30BAHUSA  OMOMOPOXKEHOTO B MPOQUIAKTUKE
nucOakTepro3a y Jered Obula HccienoBaHa Ha 0a3e OOJKETHBIX JIOMIKOJbHBIX
yupexzaeHuil r. Omcka. MccnenoBanue npoBOAMIIOCH B TPU AdTama: MEpBBIA dTal -
OLICHKA 3/I0POBbSl JIeTEH IMepej] MPOBEACHHEM OHKCIIEPUMEHTAa; BTOpPOM JTam —
AKCIIEPUMEHTANIbHBINA, BKIIOYAJI BbIJadyy OHMOMOpPOXKEHHOro (6 Hemenlb) C
MOCJIEYIONIUM HaONIOJEHUEM 32 COCTOSIHMEM 3[I0pOBbsl J€Te M HAcTpoeHus — 3
MecAlla; TPEeTUW dTall — DOKCIEPUMEHTAJbHBIM, BKIIOYad MOBTOPHYIO BbIIAUy
OonomopoxkeHHOro (6 Heaenb) ¢ MOCIAEAYIOIIMM HAOMIOJACHUEM 3a COCTOSTHUEM
3JI0pPOBbsI IETE€W U HACTPOEHHUS — 3 Mecs1a.

B wuccrmemoBanne ObLIO BKIIOUEHO 179 pgeTel, MOCEMIABIIMX JIOMIKOJIbHBIC
OpraHu3alyu, U3 HUX 92 pedeHKa COCTaBUIIA «OCHOBHYIO» TPYIIY (I€TH MOITy4aBIlIne
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C pPallMOHOM IUTaHUsI OUOMOPOKEHHOE), 87 — KKOHTPOJIbHYIO» TPYIITY (I€TH KOTOPhIE
MUTAIMCh IO OOBIYHOMY MeHI0). {11 oOecreueHus: JOCTOBEPHOCTH HUCCIEIOBAHUS
MUHUMAaJbHAsg YUCJICHHOCTh JETed JOJhKHA Oblla COCTAaBIATH HE MeHee 37 4ell.
['pynmel He paznuyanuck mo Bospacty (p>0,05).

JUIsl TMHAMUYECKOTrO HAOJIIOICHHS 3a COCTOSIHUEM 3J0pPOBbS JETEH Ha MEPUOA
AKCTIEPUMEHTA OB BBEJICHBI: «KAPThl MEIUIIMHCKOTO HAOIIOICHUS», COCTOSIBIIIAE U3
IIaCIIOPTHOM W CIIENUAIbHOM dYacTed. B crnennanbHyr0 4YacTh BKIIIOYAJIAChH
uHpopMaIus Mo KIMHUYECKUM MPOSBICHUAM 3a00JIEBAaHUM M HAIMYHUIO KalloO Ha
310pOBbE (KOXKHBIE MOKPOBBI, XapakTep CTyjla U €ro KpaTHOCTh, APYTUE KaTO0Obl);
«pOIUTENIbCKME HMH(POPMALIMOHHBIE KapThl», BKIIOYArONias HWHPOPMALHUIO OT
poauteneit o Qakrax MONIyYeHUS PEOCHKOM CIEIHATIU3UPOBAHHON MEIUIIMHCKON
MOMOIIM M aHTUOMOTUKOTEPANHH, a TAKXKE O HAIMYUU Y JIeTeH KaJlo0 Ha COCTOSIHUE
3JI0POBbsI - KaJIOOBI CO CTOPOHBI KETYJIOYHO — KUIICYHOTO TPaKTa, ajuIeprUuecKue
KOKHBIE MPOSIBJICHUS, kKajJ00bl CO CTOPOHBI OPTraHOB JBIXaHUS, MPOUYUE; «OMPOCHUK
POAUTEINECHY, BKIFOYABIINNA BOITPOCHI O HACIIEACTBEHHBIX 3a00JICBAHUSIX, ICUXUYECKOM
1 (PU3UYECKOM Pa3BUTHHU peOCHKA C MOMEHTA POKICHUSI, SMOIIMOHATIEHOM COCTOSIHUH.

B xone uccinenoBanus y AeTel TPOEKpATHO OTOMpalica Ha 0aKTEPHUOIOTHYECKOE
UCCJEeI0OBaHNUE Kal (0 MEepBOro Kypca ImpHema, Mocje HEro u mociie BTOPoro Kypca
npuemMa), ONpeAeIUINCh  JIaKToOakTepuu;  OudumodakTepuu;  ISHTEPOKOKKH;
kioctpuauu; E. coli Tunuunsie, E. coli nakro3oneratusHeie, E. coli remonutuaeckue;
JIp. YCIIOBHONIATOTEHHBIE SHTEPOOAKTEPUH; CTAPUIOKOKK 30JI0TUCTBIN; CTAUIOKOKK
canpoUTHBIN, HSNHAEPMAIbHBIN; ApoxokenogoOHeie rpubdsl  poma Candida;
HepepmeHTupyronme  OakTepuu; — MaroreHHble  Oakrepuu.  McciaemoBaHus
BBITIOJIHSUTUCH B AKKPETMTOBAHHOM UCIIBITATEIbHOM JJA0OPATOPHOM IIEHTpE (aTTecTaT
akkpenutaruu NePOCC RU 0001.510193).

[To nanHbBIM Ta6OPATOPHOTO KOHTPOJIS B HAYAJIe IKCIIEPUMEHTA BCE JIETH (BHYTPH
OCHOBHOM M KOHTPOJIBLHOM IpyIi) ObUTM pa30UThI HA JBE TPYIIIBI — JE€TH CO 310POBOM
MUKPOQIOPON U ACTH C MPOSIBICHUAMH AUCOAKTEpHO3a, MPU 3TOM BTOpas rpyIna
noApaszaensiack Ha TpU MNOATPyInbl (B COOTBETCTBUM C  Kjaccuukarueit
nucoaktepuosa o U.b. Kysaesoit u K.C.Jlagono, 1991 ron) — nucbakrepros nepBou
CTENeHM (JaHHas TpyNIa XapakKTepu3oBajach CHIDKEHHMEM Ha 1 — 2 mopsiaka
KoJM4ecTBa OMPUI0- U JJAKTOOAKTEPUH, KUILIEYHOW MaNOYKH); TUCOAKTEPUO3 BTOPOU
creneHu (Ha (oHe CHWXKEHUsS cojepkanus Oudumo- u nakrodakrepuit Ha 1 — 2
nopsizika ¥ 0oJiee, BBIABISUIOCH YBEIMYCHHE KOJIMYECTBA YCIOBHO-TIATOTEHHBIX
cTaUIOKOKKOB, YCIOBHO-TIATOTEHHAsi (uiopa MMeNla TeMOJIMTHYECKHUE CBOWCTBA);
TUCOAKTEPHO3 TPEThEell CTENmeHu (XapaKTepusyeTcs 3HAYUTEIHHBIM YMEHBIIICHHEM
KOJIM4ecTBa aHa3poOoB (6nduI0- 1 TakToOaKTEpHUil ) ¥ yBenudeHuem a’pooos (106-7
KOE/min u Boite.), Hanuune rpudos pona Candida, craduiokoKkkoB.

PesynbraThl nccnenoBanus - mepes] NpoOBeICHUEM dKCIIEpUMEHTa (TIEPBBIM dTan
UCCIICJIOBAHUSI) CTAaTUCTHUYECKUX PA3IUYUMil B YacTOTE€ M CTENEHW MPOSBICHUS
nrcOakTepro3a B OCHOBHOM M KOHTPOJIbHOU rpynmnax He Obuio (p=0,375). SABnenus
nrucOakTepro3a pa3HOW CTEMEeHW BBIPAXXEHHOCTH oTMmedanuch y 77,2-80,9%
oOcneoBaHHBIX JeTel. TpeThs cTeneHb aucOakTepuoza oTmevanacb B 2,1%
OCMOTPEHHBIX, BTOpas crenenb —y 35,2% nereit, nepsas —y 30,1%.
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Ha BTOpOoM »3Tame Hay4yHO-TIPaKTUYECKON (HMCClIeIOBATENbCKON) paboThI
(3KCnEepeMEHTaIbHOM) - y JE€Ted OCHOBHOM TIpyNmbl YacToTa OTKJIOHEHHUWA OT
HOpMAaJIbHBIX 3HaUEHUI OMpua00aKTepHil, TATMYHON KUIIICUHOMN MaT0YKH, KUIIEYHOM
NAJOYKH C TEMOJUTUYHECKUMHU CBOMCTBAMH, 30JOTHUCTOrO CTaPHIOKOKKA, TPHUOOB
Candida u HedepMeHTHpYIOIIMX OAKTEpUN CYHIECTBEHHO CHHU3WIACH;, MOKa3aTelu
MMEJU CTAaTUCTUYECKH 3HAUMMBIE PA3JINYMs MO CPABHEHUIO C KOHTPOJIBHOW TPYIION
(p=0,000...). YuenbHblli Bec AETEH C MPOSBICHUSMU AUCOAKTEpHUO3a 3HAYUMO HE
MU3MEHUJICA, HO MPU 3TOM CYIIECTBEHHO COKPATHUIIOCh KOJIMYECTBO JIETEM CO BTOPOM
CTENIEHBIO AUCOAKTEPHO3a U COOTBETCTBEHHO YBEIUYUIIOCH KOJUYECTBO JAETEH C
MIEPBOM CTEIIEHBIO.

[Tocne mpoBeneHHs] TPETHErO 3Tana WCCICAOBAHUS YNEIbHBIA BEC NETEN C
NPOSIBICHUSMHU JUCOAKTEpHO3a B OCHOBHOM rpymme cocTaBisl 36,3%, npu 3ToM
IPOSIBJICHUI TpeThel CTENEHH CPey AETEel «OCHOBHOW» IpyMIbl HE HAOMIOAAIO0Ch,
PacIpoCTPaHEHHOCTh BTOPOM CTENEeHU coKpaTuiack 110 9,1% (puc.l). PesynbTaThl o
KOHTPOJIbHOM TpyNIe CTaTUCTUYECKH 3HAYMMBIX pPa3IMYMil C TEpPBBIM HTarloM
HCCJIEIOBAHUN HE BEISIBUIIM.

AHanu3 JMHaMHKU TIOCEIIA€MOCTH JOIIKOJBHOM OpraHu3aluh IOCTe
peanu3alnuMyd BTOPOTO M TPETHEro JTama HCCIAEAOBaHUS CBUAETEIBCTBOBAIL O
CTaTUCTUYECKU 3HAYMMOM MEHBIIEM KOJIMYECTBE MPOIYCKOB CPEIU IE€Te OCHOBHOM
TPYIIIIBI, COCTABUBIIIEM — 2,3 JTHS B MECSII, IO KOHTPOJIbHOH Tpymme — 4,8.

K 4ncily NOJIOKHUTENBHBIX PE3YJIBTATOB 3KCIEPUMEHTA CIEAYET OTHECTH
CYUIECTBEHHOE COKpallleHue XKajiod Ha aUIepruuyeckue peakluu, JIepPMAaTUTHI,
HapyLICHUs IEATEIbHOCTH KEJIyJA0YHO-KUILIEYHOIO TpakTa y aerell. Takxke Bce 0e3
VCKIIFOUYECHHS POIUTENIA OTMETHIIM YIIYYIIEHHE ICUXO-3MOLMOHAIBHOIO COCTOSHHUS
JeTeN B JHU, KOTJa JAETSIM BbIIaBAJIOCh MOPOKEHHOE.

[lo pe3ynbraram BBIMIOJHEHHON pPa0OTHI OBUIO CHETaHO 3akKioueHue 00
3 ()EKTUBHOCTH BKJIIOYEHUS] B OCHOBHOM palMOH MUTaHUsA peOeHKa MNpPOAYKTOB
MPOOMOTUYECKOTO JEUCTBUS B (hOPME KypCOBOIO Ha3HAUYEHHsI B KAYECTBE BTOPOIO
3aBTpaKa WK nojaHuka. [To uroram nepBoro u BTOporo Kypca (mpoAaoKUTENbHOCTh
KQKJIO0TO UKJIa 6 He/elb) MpueMa OMOMOPOKEHHOT'0 Y IETe 0TMEYanoCh CHHUKEHUE
BBIPOKEHHOCTU JAMCOAKTEPHO3a, COKpAIIEHUE KOJIMYECTBA AETe ¢ AUCOAKTEPHUO30M,
COKpallleHHE >KaJo0 Ha JIUCOYHKIUMU KHUIIEUYHUKA, aJUIEPIrUYEeCKUe peakiuu |
JNEpPMaTUThl, TAKKE OTMEYAJIOCh YIYYIIEHHE MCHUXO0-3MOLUUOHAIBHOTO COCTOSHHS
JeTed, MOBBIIANACH IOCEMAEMOCTh  JETbMHM  JIOUIKOJBHOW  OpraHu3alyH.
Ynorpebienue OMOMOPOKEHHOTO HE MPHUBEIO K POCTY OOpaIiaeMocTH JAeTed 3a
MEJUIIUHCKONW TIOMOIIBI0 C CHMIITTOMATHUKON 3a00JIEBaHM BEPXHUX JbIXaTEIbHBIX
nyTed B TEpUOJ  TOBBIIIEHHONM 3a00JIeBA€MOCTH TPUIIOM M OCTPBIMHU
pecnupatopHbiMH HHQPEKIMUSIMHU. J[aHHBIX, CBHUAETEIbCTBYIOMIUX OO0 YXYAIICHUH
3JI0POBbsI PECIIOHAEHTOB, HE BBISBIICHO.

Takum oOpa3zoM, MOITyYEHHBIE BBIBOJBI, MO3BOJISIIOT PEKOMEHAOBATh C ILIEJIBIO
npo@UIakKTUKA  JucOaKkTepuo3a W €ro TMpOSIBICHUM Yy JeTed, BKIIOYEHHE
OMOMOPOKEHOTO B OCHOBHOW PallMOH MUTAHUS I€TEH.

Cnucok 0ononnumenvHol 1umepamypvl no meme:
1. AmupoBa K.M., Poagun M. A., Cxaspo C. Il., CumonoB A. H. Ilone3nas
MUKpodiopa KHIIIEUHHKA W €€ Koppekuus mnpooOuotukamu // IlpuopurterHeie u
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WHHOBAIlMOHHBIE TEXHOJIOTMM B KUBOTHOBOJICTBE — OCHOBAa MOJEPHHU3ALUU
arpoNpPOMBINIIIEHHOTO KoMmIuiekca Poccunm: COOpHUK HaAydHBIX CTaTedl 10
MaTepuaiaM MEXIYHAPOJTHOW HAYYHO-TIPAKTHUYECKOW KOH(MEPEHIIMH HAYIHBIX
COTpyIHHKOB M mnpenogasarened (r. CrasBpomonb, 16 npekadbps 2016 r.). —
CraBpomnoib. — 2016. — C. 17-25.
2. benpmep C.B., l'acununa T.B. PanmonanbHOe mHTaHWe W COCTaB KHUILIEYHOMN
mukpodopsl // Borpocs! aerckoit aueronoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.
3. benbmep C.B., Mankou A.B. Kuieynass Mukpodiopa u 3HaueHue TpeOUOTUKOB
it ee pyHkimonupoBanus // Jlewammii Bpau. — 2006. - Ne 4. — C.60-65.
4. T'ypuna O.I1., biuno A.E., BapnamoBa O.H. u np. Yacro OGoneromue neTu:
WMMYHOJIMarHoctuka u peadbunuranus // [lenuarp. - 2011, — T.II. - Ne2. — C.45-52.
5. Kopotbko I'. @. ®usnonorus cucremsl nuiieBapenus: Monorpadus. Kpacnogap,
2009. — 608 c.
6. Yrones A. M. u np. Teopus agexBatHoro nutanus u Tpodomuorus. — M. - 1991. —
247 c.
7. XaBkuH A.WM., bnar C.®. MukpoOuolueHo3 kuieyHuka u ummynuret // Poc.
BECTHHK TIepuHATON. U mieauat. - 2011, - Nel. — C. 66-72.
8. renckas O. A., AptioxoBa C. 1. Pons BAJloB B BoccTaHOBIIEHUH MHUKPO(DIOPHI
XKKT mpu antubmorukotepanuu // OMI'TY. - 2012. - Ne5. — 4 c.
4.2.3. Tema Ne 3 «OcHOBHBbIE KOMIIOHEHTHI MMM
Heanb: ObGecneunTh HamuyuMe HEOOXOIUWMBIX B IOBCEIHEBHOW JKU3HM 3HAHUU O
MUIIEBOM U OMOJOTHUYECKOW IIEHHOCTH IIPOIYKTOB, OJIF0]1, MEHIO.
KoHTpoJibHBIE BONIPOCHI:
1. Yto moHMMaETCs MO MUIIEBOM IIEHHOCTHIO TTPOIyKTa?
2. Yewm ormpesensieTcsi yCBOS€MOCTb TUIIEBBIX BEIECTB?
3. Urto monumaetcs o1 6uosiornueckon 3h(PEeKTUBHOCTHIO MPOTYKTOB?
4. Pomp BHTaMHHOB Ha TIPOIECCHI pOCTa W Pa3BUTHSA peOCHKA, HCTOYHUKH
BUTAMHHOB.
5. Posib MUKpPO- U MakpOd’JIEMEHTOB Ha MPOIIECCHI pOCTa U Pa3BUTHUSI peOEHKa,
HUCTOYHUKH MUKPO- U MaKPOAJIEMEHTOB.
6. Uto moHMMaeTcs 1Mo MUIEBOM 100aBKOM, U JIJI KaKUX IeJei UX UCIOIb3YIOT
B M3TOTOBJICHHUH ITHIIEBHIX MPOTYKTOB?

CnpaBouHble MaTEPUAJIBI 110 TEME:

Pacnipenenenre KOMIIOHEHTOB THUIM YEJIOBEKAa HA OCHOBHBIE M HE OCHOBHBIC
(BcrmomMoraTenbHbI€) JOCTAaTOYHO YCJIOBHO. J[7si pocta M pasBUTHS HEOOXOIMMO
MOCTYIIJICHUE OPraHMYECKUX W HEOPTaHWYECKUX BEIIECTB, KOTOPHIC B PE3yJIbTATE
pacmierieHuss W OWOCHMHTE3a TMPEBpalfaloTcs B OHOJOTHYECKHE CYyOCTpAThI,
oOecrieuynBaIIMe HEOOXOMUMBIH OaJaHC »dSHEPreTHUYECKOr0 U IUIACTUYECKOTO
maTepuanga. B pesynaprare oOecmedmBaeTCs  yCIOBUS  HEOOXOIWMBIE IS
TrapMOHMYHOTO POCTa W PAa3BUTUS PACTYIIETO OpraHU3Ma, OOHOBICHHS KIETOK,
OpPraHOB M TKaHEH, a TaK)Ke HAKOIUICHWE SHEPTUH, HEOOXOAUMOU IS BBHIMIOTHEHUS
’KU3HEHHO HEOOXOIUMBIX (YHKITI OpraHu3Ma.

[TumeBsie cyOCTpaThl, OOECIEUMBAIOIINE OPTraHU3M JHEPIeTUYECKUM W
IUTACTUYECKUM MaTEpHaioM, MOTYT PAacCMaTpPUBATHCS KaK OCHOBHBIE KOMITOHEHTHI
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nuiy. [IpumMeHuTenbHO K YE€IOBEKY, K TAKOBBIM MOYKHO OTHECTH BO.Y,
HEOPTaHWYECKUE COJI, OCIIKH, YTIICBOIbI, )KUPHI U BUTAMUHBI.

[luiieBasi IEHHOCTh MPOJYKTA - MOHSITHE, OTPaXXalolllee MOJHOTY MOJIE3HBIX
CBOMCTB IPOyKTa, BKJIIOYAs CTENIEHb 00ecreueHusT GU3HOTOTHIECKUX TTOTPEOHOCTEH
YyeJoBeKa B MUIIEBBIX BELIECTBaX U dHepruu. lluieBas EHHOCTh XapaKTepUu3yeTcs,
MPEXKIC BCETO, XMMHUYECKUM COCTaBOM TPOAYKTa, C Y4E€TOM TOTPEOJICHHS €ro B
OOIIETPUHATHIX KOJIMYECTBAX, U IHEPTETUICCKOM IICHHOCTHIO.

Kpurtepuem oLieHKH KauecTBa MUIEBOM IEHHOCTH sABJsieTcs cofepkanue B 100 r
CheI00OHOM YacTH MPOAYKTa OEJIKOB, )KUPOB, YTIEBOAOB (B I'), HEKOTOPHIX BUTAMHUHOB,
MaKkpo- ¥ MHUKPODJIEMEHTOB (B MT), SHEpreTuueckas IEHHOCTh (B KKal Wiu KJ[x),
JOTIOJTHUTENbHBIC TIOKa3aTeNu. B cBs3U ¢ ueM UMEHHO 3Ta HH(pOpMalUs HAHOCUTCS Ha
ATUKETKE (MAPKHUPOBOYHOM SIPJIBIKE) BCEX PEAIU3YEMbIX B TOPTOBOM CETH MPOIYKTOB.

[IuieBbie BellleCTBA YCBAMBAIOTCS OPraHU3MOM HEOJMHAKOBO. Ha ycBosieMOCTh
KOMIIOHEHTOB THUIIM BIUSIET uUX ¢GopMa CBSI3M B MPOAYKTE, HaJU4YUE TMHUILIEBBIX
BOJIOKOH, CIOCO0 KyJIMHApHOK 00pabOTKH, HAIMYKME COCAUHEHHUH, CIIOCOOCTBYIOIITHUX
Jy4dllled  YCBOSIEMOCTH, TPUCYTCTBUE€ WJIM OTCYTCTBHE psila BUTAMHUHOB,
(GyHKIIMOHATBLHOE COCTOSIHME OpraHu3Ma, Hanuuue 3abosneBanuil. [lostoMy cremyet
pa3inyaTh MOHATUS «IUILEBAs IEHHOCTHY» MPOAYKTOB MUTAHUS U «peaibHas MUIIeBast
LEHHOCThY. [[pUUnHbBI HEOIMHAKOBOW YCBOSIEMOCTH PA3JIMUHBI. Y CBOSIEMOCTh O€JiKa,
HarpuMep, MoxkeT konedatses ot 70 10 96 %, MakpolrIeMEHTOB, TakuxX Kak docdop,
Kb, Marauii — ot 20 10 90%, OG0IBITMHCTBAa MUKPOAJIEMEHTOB (KeJe30, IIMHK U
T.10.) — OT 1 10 30 %. Takxe B LIMpOKUX Mpeenax BaApbUPyETCsS YCBOSIEMOCTb KUPOB,
YTJIEBOJIOB U BUTAMHUHOB.

bonee yacTHBIMM TOKa3aTENsIMHM, XapaKTEPU3YIOIIMMH MHIIEBYI0 LIEHHOCTb
MPOJIYKTOB, SIBJISIOTCS OMOJIOTHYECKas, DHEPreTUYeCcKas 1EHHOCTh U OUOJIOTHYeCcKas
3 PEKTUBHOCTD.

buonorndeckoi 1eHHOCTHIO HA3bIBAIOT MOKA3aTeN b KaueCcTBa MUIIEBOIO OelKa,
OTPaXKAIOIIUN CTEMEHb COOTBETCTBUS €r0 aMUHOKHUCIIOTHOTO COCTaBa MOTPEOHOCTAM
OpraHrM3Ma B aMUHOKHCJIOTax JJisi CUHTE3a OeJika.

[Tox sHEpreTHUEeCcKOi IEHHOCThIO MTOHMMAIOT KOJMYECTBO SHEPruu (KKail, KJ[x),
BBICBOOOKIa€MOM B OpraHU3Me W3 MUIIEBLIX BEIIECTB MPOAYKTOB JJIsI 0OECIIeUEHUS
ero ¢uznonornueckux QyHkuui. IIpu cropanum B arMmocdepe kuciopoga 1 r
YTJIEBOJIOB BbIJEsieTcs B cpeaHeM 4,3 kkai, 1 1 xupoB — 9,45 kkan, 1 r 6enkoB —
5,65 kkan. Ho NOCKONBKY MNHIIEBBIE BEIIECTBA YCBAMBAIOTCS OPraHU3MOM HE
MTOJTHOCTBIO, TO MPHHATO, YTO 1 T OSIKOB mUIM 1aeT 4 kkai, 1 T KupoB — 9 kkai, a
yraeBogoB — 4 kkai. Takum oOpa3oM, 3HAas XUMHYECKHH COCTaB TMHIIH, JIETKO
MOACYUTATh, CKOJIBKO SHEPTreTUYECKOr0 MaTepurasa Moy4aeT YeIOBeK.

buonornyeckas 3pPpeKTUBHOCTD - TOKA3aTeNb KaueCTBA JKUPOBBIX KOMITIOHEHTOB
MUILIEBBIX MPOIYKTOB, OTPAXKAIOIIUNA COAECpP)KAaHHE B HHUX MOJMHEHACHIIIEHHBIX
YKUPHBIX KHUCJIOT. buonoruueckyro 3QQeKTUBHOCTh KUPOBBIX KOMIIOHEHTOB MHIIH
OIICHUBAIOT MO KO3 dulreHTy ononornyeckou apdpektTuBHOCTH. ETo pacuer ocHOBaH
Ha OINpEIECICHUNA KOJHMYECTBA BCEX MKUPHBIX KHUCIOT, BXOASUIMX B COCTAB KUpA.
[Tony4yeHHbIE JaHHBIE COMTOCTABIIAIOT C TUIIOTETUYECKUM, «UICATTbHBIMY KUPOM.
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be3zonmacHOCTh  MMILEBBIX  MPOAYKTOB —  OTCYTCTBHE  TOKCHYECKOTO,
KaHIIEPOT€HHOT0, MyTareHHOT'O WJIM MHOTO HEOJIArompHUsITHOTO JEHCTBUS MPOTYKTOB
Ha OpraHu3M YeJIOBeKa MpH YIOTPEOJICHUHU UX B OOIIETIPUHSITHIX KOJIMYECTBAX.

OTnenpHble XUMUYECKUE COCIMHEHUS, BXOJAIINE B COCTAaB IHIIM, HA3bIBAIOT
HyTpUEHTaMHU (MaKpO- U MUKPOHYTpPUEHTHI). K MakpoOHyTpHeHTaM OTHOCST yTJIEBO/IbI,
JUTAJBI, OCJIKU, HEKOTOpPhle MUHEpaJbHBIE BEIIECTBA, & K MUKPOHYTPUEHTAM —
BUTAMUHBI W PSAJl MUHEPAJIbHBIX COCIUHEHMI. B cocTaB mUIM BXOIAT TaKXe
HEaJIMMEHTapHbIE KOMIIOHEHTHI, KOTOPbIE HE SIBISIOTCS MUCTOYHHKAMU DHEPTUU IS
OpraHu3Ma W HE HCHOJIB3YIOTCS B KauyeCTBE CTPOUTEIHLHOTO MaTepHhayia. JTO Tak
Ha3blBaeMble OajUlaCTHBIE COEAMHEHUS — I1EeJUII0NIo3a (KJIeTyaTka), JUTHUH,
MEKTUHOBBIE BEIECTBA.

N3 92 BcTpeyaromuxcsi B MpUPOJIe XUMUYECKHUX JIEMEHTOB 81 0OHapyKHUBaeTCs
B OpraHU3ME YEJIOBEKA. 22 OCHOBHBIX COCTABISAIOT 4-5% OT cpeqHero Beca 4yeoBeKa.
12 xummueckux smementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) Ha3biBaior
CTPYKTYPHBIMHM, IIOCKOJIBKY OHHM COCTaBJSsIFOT 99%  smeMeHTHOro cocrasa
YeJI0BEYECKOT0 OpraHu3Ma M BXOJIAT B COCTaB KJIETOK U TKaHE# opranusma. Mx taxxe
Ha3bIBAIOT MakpossiemeHTamu. [loTpeOHOCTh B HuXx cocrtaBiseT ot 10 mr mo
HECKOJIbKUX I'PaMMOB B JiIeHb. MukposiemenTami (17 3cceHIMaabHbIX, T.€. KU3HEHHO
HeoOxoguMbix - Fe, J, Cu, Zn, Co, Cr, Mo, N1, V, Se, Mn, As, F, Si, Li, B, Br)
HA3bIBAIOT JJIEMEHTHI, MPUCYTCTBYIOIIME B OPraHU3ME YEJIOBEKa B OYEHb MAaJIbIX
CJIeIOBbIX KoJumdecTBaxX. [IoTpeOHOCTh B HUX OT HECKOJIBKUX MHUKPOTPAMMOB O MT.
DcceHIMaNbHbIE AJIEMEHTHl BXOJST B COCTaB PA3IMYHBIX (EPMEHTOB, TOPMOHOB,
BUTAMHHOB, COCTaBJIAIOT HEOOXOAMMYIO B (YHKIIMOHAJIHLHOM OTHOIIEHWU YacTh
PaA3JIMYHBIX KJIETOUYHBIX CTPYKTYP.

bone3nu, cBA3aHHBIE C HAPYIICHUEM MHUHEPAIBHOIO COCTAaBa, HOCST HA3BaHHE
MUKpPOAJIEMEHTO3bl. OHU BO3HUKAIOT JHOO TPU HEJOCTATOYHOM MOCTYIUICHUU
ACCEHIMAIBHBIX MHUKPOIJIEMEHTOB /UM M30BITOYHOM TMOCTYIUICHUU B OPTaHU3M
TOKCUYECKUX MHUKPOIJIEMEHTOB. MeXIy »JJIEMEHTaMHu CYIIECTBYET MHOXKECTBO
CUHEPIrUYECKUEe U AHTAarOHUCTUYECKUE CBSI3U. MUKPOAJIEMEHTHI BIHUSIOT HAa POCT U
pa3BUTHE YEJIOBEKA, HAa TPOIECChl JbIXaHMS, KPOBETBOPECHUS, HWMMYHOTCHE3a,
MOBEJICHUECKHE peakiuu, Ha MOPGOGYHKIIMOHAIBHYIO JEATEeIbHOCTh M JIPYTHE
(GyHKIIUU BCEX OPTaHOB M TKAHEH.

brnarogapst BoaHO-cojeBOMYy OOMEHY B OpraHu3Me TMOJJICPKUBAIOTCS Ha
OTHOCUTEIHHO CTAaOUIILHOM YPOBHE OCMOTHYECKOE MJaBJICHHE, OCYIICCTBIISIIOTCS
busnonornyeckre PyHKIIMU 1 OUOXUMUYECKUE PEAKITUU.

JI71st XOpOIIIero caMOuyBCTBUSI YEJIOBEKY HEOOXOIMMO €XKEITHEBHO YHOTPEOIISTh
TaKoe KOJIMYECTBO MHIIK, KOTOpoe OBl B Tpollecce MeTaboau3ma JaBajio eMy
HEO0OXOMMOE KOJUYECTBO DHEPIHH, MOKPHIBAIOIIECE YHEPTOTPATH HA BBITIOIHSIEMYIO
JBUTATEIBHYIO aKTUBHOCTh B TEUEHWE [HSA, OCHOBHOM OOMEH (9Heprus,
obecnieunBaroniasi paboTy OpraHoB U CUCTEM OpraHW3Ma, HaXOJAIIErocs B MOKOE) U
cnenupUuyeck JMHAMHUYECKOe JEHCTBUE TMHUIIU - DHEPrusi, KOTOPYI pacxoayer
OpraHu3M Ha repeBapuBaHue nuiy (Tadm.l).

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

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

UenoBek MogyyaeT dHEPruto, ynoTpeoIss MUILy, COAEPKAILYIO YTIEBOIbI, KUPbI
u Oenku. lloTeHnuanbHasi SHEpPrus, 3aKIOYEHHAs B XHUMHYECKUX CBA3AX JTHX
COEIMHEHHUM, BEICBOOOKIAETCS B pe3yabTaTe aHadPOOHOro (0€3 yJacTHsi KHUCI0pOoa)
WJIU a3pOOHOTO (C y4acTUEM KUCIOpoja) oOOMeHa.

Jns  u3MepeHusi DHEPruM, 3aKIOUYEHHOW B TOM WM WHOM TMPOJYKTE,
UCIIOJIB3YETCsl CleMaibHasl €AMHUIIA U3MEPEeHUS dHepruu (kainopus). OgHa Kanopus
— D3TO TaKo€ KOJMYECTBO HHEPruu, KOTOpoe Tpedyercs, 4YTOObl MOBBICHTH
temneparypy 1 r Boasl Ha 1°C. B MexayHapoaHON CUCTEME €AUHUIL U 3TUX LETeH
UCIIOJB3YIOT APYTYI0 €AUHUILY, KOTOpas Ha3bIlBaeTcs JxOyJb. OIHA KUIOKaIOpUs
(1000 kai) coorBercTByeT 4,19 kunomxkoynen (kx). Ilpu okucnenuu 1 r yriieBoaoB
Boigensiercs 4,1 kkan (17,17 xkJIx), 1 T xupa — 9,3 kkain (38,96 xJIx), 1 r 6enka —
4,1 xxan (17,17 x/Ix).

PexomMeHnyemas muieBas 1IEHHOCTh MEHIO ISl JIETEM IIKOJIBLHOIO BO3pacTta
MpUBEJICHBI B Ta0. 2,3. 3HaueHusl, IpUBEJACHHBIC B TaOJHIIE, MTOTYYEHbl PAaCUETHBIM
MyTEM, OTTAIKUBASCh OT CJICAYIOIIMX YYETHBIX JAHHBIX — KaJOPUUHOCTh CYTOYHOTO
panroHa — 2350 KkaJ1, IpOLIEHTHOE paclpeeiIeHUue KaTOPUITHOCTH 110 TPUEMaM MUILIU
Ha 3aBTpak 20-25%, BTOpoii 3aBTpak — 5%, 06ex — 30-35 %, monguuk 10-15%, yxun
20-25%, BTOpoii yxxuH — 5%.

Tabaunua 2. PekoMeHnayemMasi nuieBasi HEHHOCTh CYTOYHOT0O MEHIO JIJI JieTel OT
7-mu po 11-Ttu Jer
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MToro (cymma benkoe,
MK eMBl NALLKY JHepreTWyeckan UeHHOCT b (Kan) HWPOB W YTNEeBO0E)
(metw or T-mu Benku HWpHI YN EBOAk B KKan
ao 11 net) CpegH CpegH cpegH CpegH
MWH | AR |Makc| MMH | AA | Makc| MWH | AA | makc | MuH AR Makc
3aBTpak 648|729 | 810|145 9] 164 1[1823[2593[ 2917|3241 4700 | 5288 | 6875
BTopoi 3aeTpak| 162 162 |16,2)| 365 | 365 | 365 | 648 | 645 | B48 | 11756 [ 11756 [ 1175
oben 897.2|105.3) 113 |218,8| 237,0(2553[389,0(421 4| 453 8| 7050 | V638 | 8225
Mon g HUK 324|405 (486|729 91,2 [1094(129 716211945 | 2350 ) 2938 | 3525
WHIH 648|729 |81.0|1459| 164 1(1823[2593[291,7| 3241|4700 | 5288 | 6875
BTOPOIA YWH 16,2( 162 |16,2)| 365 | 365 | 366 | 648 | 645 | B48 | 11756 [ 11756 [ 1175
T Oro 292 | 324 | 357 | 656 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MIPOIOJDKEHUE TaOIUIIHI 2.
Mpuemsl nUWW | 3HEepret MYeckan LeHHOCTE (B % oT ofwei KanopuitHOCTK 38 NPUEM ML)
(oeTmor T-mu benkw HNPI VM eso gkl WTOro
fo 11 net) cpeq cpeq CpeaH cpenH
MWH | HAA | makc | MWH | HAR |makc| MUH | AR | makc | muH | AR | makc
3aBTpakK 123138153 |276(310[345]1490) 552 | 61,3[889(1000]1111
BTopoi 3aeTpak| 138|138 [ 138 310310310 552 | 552 | 52 (1000(100,0)100,0
obeg 1271138 1491286310334 509 552594923 100011077
MongHWE 110138 | 166248310372 441 | 552|662 800 (1000)1200
WHIMH 1231138 (153|276 (3103451490 552|613 [ 889 (1000]1111
BTOPOA YHWH 138|138 (138 (310[31,0|310|552)| 552 A52(1000(100,0(100,0
MTOro 12 | 14 16 | 28 | 31 | 34 50 b5 61 80 | 100 | 110
MIPOJOIKCHHUE TaOTUITHI 2.
CoOTHOWEeHKWE
Mprensl MU mMacca Benkoe, #1poB n
(meTw or T-mMu Benku HUpEI YreBoakH WM EeB0J0B N0 MAacce
ao 11 net) Cpeq cpeg cpen
MWH | HAR | M3KC | MWH | HAA | MAKC | MWH | HAR | Makc| 6 M v
33aBTpak 16,2182 | 203|162 182|203 (648 ([729] 81,0 1 1 4
gropoi 3aeTpak| 41 | 41 1 41 [ 41 [ 41 [ 41 [162]162] 16,2 1 1 4
oben 2431263284 | 2431263284 97.2[1063(1134] 1 1 4
MongHAK 81 101122 81 [ 101122324 [405] 486 1 1 4
WHIMH 16,2182 | 203|162 (182|203 (648 ([72,9] 81,0 1 1 4
ETOPON VHWH 41 [ 41 41 41 [ 41|41 | 162|162 16,2 1 1 4
MTOro 73 81 89 | 73 | &1 B9 | 292 | 324 | 357 1 1 4

Taboauua 3. Pekomenayemasi nunieBasi IEHHOCTh CYTOYHOI0 MEHIO JIJIS IeTel oT
11-Tu neT U crapiue

Wroro (cymma Benkog,

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

11 net)
CpenH CPenH CpeaH CpegH

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

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

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

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

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

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

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

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

MPOJOIHKEHHUE TaOIHUITHI 3.
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Mpnems N JHEpPreT MYeCckan WeHHOCTE (B % oT oblWed KanopuiAHOCTK 38 NpUeM N}
benku HWpbI M EBD Okl MTOro
(AeTw cTapwe
11 net)
cpen cpen, CpenH CpenH
MWH | HAA | MAKC | MWH | HAR |makc| MMH | AR | Makc| MUH | AR | Makc
33aBTpak 1231381563 |276(31,0[345]490) 552 | 61,3[ 889 [1000]1111
BTopoi 3aeTpak| 138|138 [ 138 [ 310(31,0(31,0| 552 | A52 | 652 (100,0[(1000](100,0
oben 1271138149 286(31,0|334]|509| 552|594 92310001077
MongHUK 11,0138 | 166 |248(31.,0|372]|441 | 552 | 66,2[ 80,0 (10001200
WHIMH 12311381563 |276(31,0[345]490) 552 | 61,3[889(1000]1111
BTOPON VHWH 138|138 (138 [310(31,0[310]552) 552 552(1000[100,0](100,0
MTOro 1241138152 | 279[31,0|341)497 | 552 | 60,7 | 90,0 (10001100
MPOJOJKEHHE TaOTUITBI 3.
CooTHOWEeHKe
Mpremel nuww macca benkoe, #1poB K
(neTw cTape Genkn HWpbI yreBoakH YN EeBOA0E N0 MAacce
11 net) cpen cpeq cpes
MWH | HAA [ MakC | MWH | HAA | Makc | MWUH | HAR | Makc| 6 H Vi
3aBTpaK 18,7210 234|187 | 210|234 ([748[842) 9356 1 1 4
BTopoi aaeTpak| 4.7 | 47 | 47 | 47 | 47 | 47 [18 7187187 1 1 4
oben 281304327281 (304|327 1123121613100 1 1 4
MongHNK 94 |11 7)140| 94 |11 7]140] 374 |468] 561 1 1 4
WHIMH 187210234187 | 210|234 (748 [842) 936 1 1 4
BTOPOA VHWH 47 47 47 | A7 [ 47 | 47 | 187|187 18,7 1 1 4
MTOro B842) 9361029/ 842|936 |1029|336,8/3742/4116] 1 1 4
Jns  oOecrieueHus  DHEPreTHYECKOM  LEHHOCTHM  MUUIEBOTO  paluoHa

PEKOMEHIyeTCsl NIl TPUTOTOBJICHMS OJIFOJ] WCIOJIb30BaTh HAOOPBI IMPOIYKTOB B
COOTBETCTBHH C TaOIUIEH 4.

OCHOBHBIM HCTOYHMKOM SHEPTHM Yy YEJIOBEKa SIBJISIIOTCS YTJIEBOJIBI, KOTOPHIE
MOCTYIAOT B OPraHU3M IMpU YNOTpeOJaeHuu xjeba, oBoied, (PpyKTOB, MOJIOKA,
Kpaxmaja, CHpONoB. B muieBapuTeIbHOM TPAaKTE 3TH MPOAYKTHI TOJ BIUSHUEM
amuIa3 paclIeIUISIIOTCS 10 MOHOCaXapuIoB (TII0K03a, PpyKTO3a, rajJakTo3a, JIAKTo3a).
Monocaxapu bl MOCTYyNaOT B KPOBOTOK, IOCTUTAIOT NeueHu. B neuenu 00IbIIMHCTBO
MOHOCaXapHIbl IPEBPAIIAIOTCS B TIFOKO3Y.

Taoauna 4. CpeanecyTouHbie HA0OPbI MUIEBOH NMPOXYKTOB JIJI
NPUIroTOBJeHHs 61101 B HETTO (Ha 1 pefenKa B cyTKu)™®

Hroro 3a cyTku

HanmenoBanue nuieBoi NpoAyKIMH WK FPYIIIBI MUILEBOU 711 12 ner

MPOIYKIINH et "

No crapuie
1 | Xueb prxkanoi 80 120
2 | Xneb nueHnyHbINH 150 200
3 | Myka niieHuvHast 15 20
4 | Kpymbl, 6000BbIe 45 50
5 | MakapoHHBIE U3AETHUS 15 20

13

OpraHu3aIy MUTaHUs 00yJarOIINXCs B 0011e00pa30BaTeIbHBIX IIKOJIAX)

- npuwioxeHue 1 K MmeroaumdeckuMm pexkoMeHpamusm MP 2.4.0179-20 «Pexkomenmauuu 1o
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Hroro 3a cyTku
HanmeHoBaHMe NMHUIIEBOW MPOAYKIIUH WIH TPYIIIBI MTUIIEBOH 711 12 ner
MPOTYKITHH e "
Ne crapuie
6 | Kaprodenb 187 187
OBoiu (cBEXHE, MOPOKEHBIE, KOHCEPBUPOBAHHBIE), BKIIHOYAs
7 | coJieHbIe M KBallIEHbIE™, B T.4. TOMAT-IIOpE, 3€JIeHb, T 280 320
8 | ®PpyKTHI CBEKHE 185 185
9 | CyxodpyKThI 15 20
Coxu TI0JJ00BOIIHBIC, HATUTKHA BUTAMUHU3UPOBAHHBIC,
200 200
10 | B T.4. MHCTAHTHBIE
11 | Msco 1-if kaTeropuu 70 78
12 | CyOnpoykThl (TICUeHB, S3BIK, CEPAIIC) 15 20
13 | [Ituma (upmuisita-Opoitsiepsl morpomieHsie — 1 Kar) 35 53
14 | Peiba (duie) 58 77
15 | Momoko (2,5% - 3,0% m.1.K.) 300 300
16 | KucnoMostouHas muIeBast MpoTyKIHs 150 180
17 | Tsopor (5% - 9% M.1.k.) 50 60
18 | Crip 10 12
19 | Cmerana (15% - 20% m.1.k.) 10 10
20 | Macino cnuBo4HOE 30 35
21 | Macno pacTUTEeNbHOE 15 18
22 | Sino, mrT. 1 1
23 | Caxap™* 30 35
24 | KoHauTepcKue M3IeIust 10 15
25 | Yaii 0,4 0,4
26 | Kakao-niopomok 1,2 1,2
27 | Ko¢elinplii HAMUTOK 2 2
28 | Iposxoku XJieOoTneKapHbIe 1 2
29 | Kpaxman 3 4
30 | Conp numeBasi moBapeHHasi HoJupoBaHHAs 3 5
31 | Crenuun 2 3

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

* - coJIeHBIE U KBallleHHBIE OBOIIU — He Oosee 10 % OT 00IIero KOJIN4ecTBa OBOIIEH.

** - B TOM YHCIIC JIJIsl IPUTOTOBIICHUSI OJIFO/] M HAIIUTKOB, B CIIydae MCIIOIb30BaHUS TTUIIIEBOM
MPOJYKIIMK MPOMBIIIEHHOTO MPOU3BOJICTBA, COJAEPKAIIMX caxap, BbIJada caxapa JOJDKHA OBITh
YMEHBIIIEHA B 3aBUCUMOCTH OT €T0 COJEPKaHMsI UCTIOIB3yEeMON TOTOBOM TIPOYKITHH.

N306bITOK OOpasoBaBIieiics B Mmpolecce MeTaboau3Ma YrieBOJIOB TIFOKO3BI
nepexoauT B (ochopmmpoBaHHyr0 00paTUMyI0 pe3epBHYIO (OpPMY TJIHKOTEH,
KOTOPBIA XPAHUTCS B ITIEUCHU M KJIIETKAX PA3JIMYHBIX TKaHEeW. KoJnuecTBO rimKoreHa
y B3pocioro uenoBeka wuHoraa pocturaer 200 r. Ilpu CcHMXKEHUM YpPOBHS
CBIBOPOTOYHOM TJIFOKO3bI, TJIMKOTEH PaCIICIUIICTCS, YTO MPUBOANWT K YBEIUUCHHUIO
COJIEp>KaHMs TJIOKO3bI B KPOBOTOKE. B cpeaHeM B3pOCIHbIN 4YEOBEK €KEIHEBHO
ynotpeossier 10 400 r yrieBonoB, u3 Kotopbix 70-80% MpuXoauTcst Ha KpaxMalbl, a
OCTaJibHas YacTh MpeJCTaBieHa PAa3IMYHBIMH MOHO-, M- W Mojaucaxapuaamu. B
ciliy4yae ynoTpeOsieHuss OOJIbIIMX KOJIMYECTB YIJIEBOJOB WJIM TIPU Pa3IMYHBIX
3a00JieBaHUAX (HaMmpUMep, caxapHOM auabeTe) M30BITOK YIJIEBOJOB COXPaHSETCS B
opraHu3Me B BuJE xkupa. Pexkomenayercs, 4ToObl comepkaHue MOHO- M TUCAXaPHUIOB
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B CYTOYHOM IMIIEBOM pallMOHE B3pOCJIOro ueioBeka He mpesbimano 50-100 T,
MOCKOJIbKY HM30BITOYHOE MMOCTYIUIEHUE MPOCTHIX YIJIEBOJAOB YBEIMYUBACT 4YACTOTY
Pa3BUTHS aTEPOCKIIEPO3a, HAPYIIAECT HE TOJBKO YIJICBOJIHBIA, HO W JIMIIHIAHBIA
OOMEHBI, TIOBBHIIAET CBEPTHIBAEMOCTh KPOBHU, TO €CTh IO cBoeMy 3ddekrty
HaIOMHUHAET U30bITOYHOE MOCTYIJIEHUE B OPraHU3M HACHIIICHHBIX KUPHBIX KUCIIOT.
BaxxHo, d9TOOBI B KOJWYECTBEHHOM OTHOIICHHWHM YTJIEBOJALI OBUIM JOCTaTOYHO
PAaBHOMEPHO pachpeAesieHbl MO OTACIbHBIM IMpUeMaM MUIIU. YTJIEBOJbI, MOMHMO
TOr0, YTO OHM SBIAIOTCA HaubOoJiee JIErKO JOCTYIMHBIM HCTOYHHUKOM SHEPIHH,
BBICTYNAIOT TaK)KE€ B KQUECTBE MCTOYHHMKA IJIACTUYECKOTO MaTepuaia. B yacTHocTH,
MIPOMEKYTOUHBIE MPOJAYKTHI YIJIEBOJHOTO OOMEHA BXOJST B COCTaB HYKJICHMHOBBIX
KHUCJIOT (TIEHTO3BI ), TPEOYIOTCS JUIsl CHHTE3a HEKOTOPBIX aMUHOKHUCIIOT, TIPEBPAIalOTCs
B JKHPBI, BXOJAT B COCTaB KJIIETOYHBIX CTCHOK, aHTUTEI U T.J.

B pauuMoH 310pOBOTO B3pOCIOrO 4YEJNOBEKA JOJDKHBI BXOIAUTh TaKXKe
pacTUTEIbHbBIC MMUIIEBBIE BOJIOKHA (IEKTUHOBBIE BEIIIECTBA — HE MEHEE 5-6 T B CYTKHU
u kietdyatka — HE MeHee 9-10 r). OnTumanbHOE CoJiep)KaHHE IUINEBBIX BOJIOKOH
JIOJKHO cOCTaBIATh 25-50 1 (13 pacueta 11,5 r Ha 1000 kkair). ITekTHHOBBIC BEIIECTRA,
KJIETYaTKa COJACP)KATCS B CHIPBIX (PPYKTax, OBOIIAX, Ar0Jax U 00OOBHIX.

OCHOBHBIM HCTOYHUKOM aMUHOKHUCJIOT SIBJISIFOTCSI O€IKU. AMHUHOKHUCIOTHI
YY4aCTBYIOT B MOCTPOCHUHU THICSY PA3IUYHBIX OEITKOB, HEOOXOAMMBIX JIS POCTa U
BOCCTAHOBJICHUSI BCEX KJIETOK M TKaHEW 4eloBeKa, a TaKXKe BXOJSAT B COCTaB COJICH,
YY4acTBYIOIIMX B  TOAJEPKAHHUM  OCMOTHYECKOTO  paBHOBECHS, 00pa3yroT
MHOTOYHUCJICHHBIC TJIMKO-, HYKJIEO- U JIMIONPOTEeHIbl, (EPMEHThI, TOPMOHBI,
reMOTJI00WH, aHTUTENA U IPYTUE 3alUTHBIE CTPYKTYPhl HUMMYHHOW CHCTEMBI, BXOJIST
B COCTaB HOITEW, BOJOC. Y 3J0pOBOr0 4YEJIOBEKA B TEYEHHUE CYTOK KOJIMYECTBO
pacnajaronierocss  Oeiaka  JOJDKHO  COOTBETCTBOBATH  KOJIMUECTBY  BHOBD
CUHTE3UPOBAHHOTO. JIJIsi OIlEHKM OHOJOTUYECKOW IIEHHOCTH Oelika HCIONb3YIOT
MOHSATUE Aa30TUCTBIH OOMEH, TO €CTh COCTOSIHHE, MpPU KOTOPOM KOJHUYECTBO
MOCTYMNAIOIIET0 B OpPraHu3M a30Ta TOYHO COOTBETCTBYET €ro KOJHYECTRY,
BBIBOJIUMOMY M3 OpraHu3Ma. EciiM KOJIMYECTBO a30Ta, MOCTYMAKOIIEro C MUIIEH,
MPEBBIIAET BBIICIAEMOE, TO TOBOPSAT O IMOJOXKHUTEIHLHOM a30THCTOM OajiaHce.
[Tocneqnuii HaOMIOAAETCS, HAIPUMEpP, MPU YBEJIMYCHUH MBIIIEYHON MAacChl WU B
nepuoj 0epeMeHHOCTH. [Ipu OeTKOBOM WIIM MOJTHOM TOJIOaHUH, TIPU UCII0JIb30BAHU U
TOJBKO PACTUTEIIBHOM MHUIIM MOXET HaOII0aThCs OTPHUIATEIbHBIA a30TUCTHIM
OamaHc, KOTJa KOJIMYECTBO BBIBOJUMOTO W3 OpTraHM3Ma a30Ta IMPEBBIINIAET €ro
noctyrieHue. KonedHbsiM 31arnoM (pepMEeHTaTUBHOTO PACHICIIICHHUS OCIIKOB SIBIISIETCS
oOpa3oBaHNE PACTBOPUMBIX B BOJIC AMHUHOKHCIIOT.

st addexTuBHON pabOThl OpraHM3Ma HE3aMEHUMBIE aMUHOKHCIIOTHI (BaJIvH,
JICHIIUH, W30JICUIIMH, METUOHWH, TPEOHWH, METHOHWH, TpunrtodaH, ¢eHUIaTaHNH,
JU3UH, TUCTUAWH, AapPTUTMHUH) JIOJDKHBI TPUCYTCTBOBaTH B OMNPEIEICHHOMN
nponopuuu. CAUTAIOT, YTO JJIsl B3POCJIOro Yej0BeKa ONTUMAaIbHBIM COJIepKaHUEM B 1
I'. TIUIIEBOTO OeJIKa SIBJISETCS CAeAYIoIIee KOITUIECTBO HE3aMEHUMBIX aMUHOKHUCIIOT (B
Mr): uzoneiimaa — 40, neiinuaa — 70, mu3nHa — 55, METHOHMHA C IUCTUHOM — 35,
dbeHmnananHa B cymMmme ¢ Tupo3nHoM — 60, tpuntodana — 10, tpeonnna — 40,
BasinHa — 50. J[aske BpeMEHHOE OTCYTCTBHE MJIM YMEHBIIICHHE KOJIUYECTBA OJTHOM 13
HE3aMEHHUMbBIX aMHUHOKHUCIIOT OTPUIIATEILHO CKa3bIBA€TCS Ha OETKOBOM METa0O0IM3Me
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yesioBeka. Uem Oosibllie Macca 4esloBeKa U MEHbIIIE €ro BO3pacT, TeM OoJiblie Oenka
eMy He0OXOuMO.

benku moctynaroT B OpraHu3M 4eJI0BeKa MPEUMYIIECTBEHHO MPU YIOTPEOICHUH
MsICa JKUBOTHBIX, IITUIIBI U PBIOBI, MOJIOYHBIX MPOAYKTOB, SIUI], cou, 6000B, ropoxa,
XJICOHBIX 3JIaKOB, OpeXoB. UenoBek moipkeH morpednsaTs 1-1,5 rpamma Oeinka B 1eHb
Ha 1 kxr Macchel Tena. boibire Bcero 6eaka coaepKUTes B chIpax (0koio 25%), B ropoxe
u (acomm (22-23%), B msce, nitutie, peioe (10 20%), B pasnuuabix kpynax (mo 14%),
xJie0e 1 MakapoHHbIX u3aenusx (5-12%). B opomax cogepxutcs He Oosee 2% OENKoB.
Haumenbliiee conepxkanue 0eaka MpuCcyTCTBYET BO PpyKTax U srogax. PactutenbHbie
OelKM B CBOEM COCTaB€ HE COJEp)KaT IMOJHOIO0 KOMIUIEKCA HE3aMEHUMBIX
aMUHOKHUCIIOT, TUOO COJEp’KaT UX B HE3HAUUTEIBHOM KoJinyecTBe. Tak, B Oelkax
NIIEHUIBI, PXU WIM KyKypy3bl KOJIMYECTBO JIM3MHA B JBa pa3a MEHbIIE
ONTUMAJIBHOTO, HO JIOCTaTOYHOE KOJWYECTBO TpUNTOodaHa, OTMEYaeTcs IedUIUT
TPECOHWHA, W30JeHIIMHA W BaluHA. benkum O0OOBBIX JIMMHTHPOBAHBI  TIO
CepOCOoCpXKAIIUM HE3aMCHUMBIM aMHUHOKHACIOTaM (METHOHWH U IUCTEHH) W
tpuntodany. PaznenbHoe HCIOIb30BaHUE TOJBKO 0000B MIIM KYKYpY3bl HEH30EKHO
npuBeAeT K AePUIMTY  COOTBETCTBYIOIIMX  aMHUHOKHCIOT.  Hampotus,
KOMOWHHPOBAHHOE HCIIOJIB30BAHUE CMECH 0000OB M KYKYpy3bl WJIH pHCa C COCBBIMU
000amMu oOpaszyeT OEIKOBYIO CMECh JKBHBAJICHTHYIO II0 IHTATEIBHOM IIEHHOCTH
oenkam Mojoka. ONTHMAIBHOE COOTHOIIICHHUE KUBOTHBIX M PACTUTEIIBHBIX OCIKOB B
MUIIEBOM pallMOHE B CpPEJHEM JOJDKHO COCTaBIsITh 55:45. YacTh aMUHOKHCIOT
CIIY’KUT UCTOUHUKOM DHEPTUU JUIsl OpraHu3Ma 4denoBeka. [Ipu 3ToM aMUHOKHCIIOTHI
BHauaje JE3aMUHHUPYIOTCSA, YTO COMPOBOXIACTCS BBIJCICHHEM aMMHUaka U
oOpa3zoBaHHEeM KETOKHUCIOT. [locnennre BCTYMaT B YHEPTETUYECKU METa00IN3M U
MOCJIE COOTBETCTBYIOIIUX MPEBPAIICHUI pacnaIaroTCs 10 BOJI M YTIEKHUCIIOTO rasa.
OO6e3BpexuBaHne O0Pa30BaBIIETOCS B MPOIECCE IHEPTETUUYECKOro MeTaboIm3Ma
OEJIKOB aMMHaKa OCYIIECTBIISICTCS B IEUCHU ITyTEM MPEBPAICHUS B MOUCBUHY.

B mumieBsIx mpoaykTax, 0COOCHHO >KHBOTHOTO TPOUCXOXKISHUS, COACPIKATCS
TaK)ke HyKJICMHOBBIC KUCIIOTHI. BoJbIIe BCETO MX B MACHBIX M PHIOHBIX CYyOITPOTYKTaX.

BaxxHeWIMM KOMIOHEHTOM TIMINHM  SBJISIOTCS TakKe O KUpPbI  (JIMIHIBI),
MIPEICTABIISIONINE COOOH CIOKHBIE A(UPHI TIUIEPHHA W BBICIIMX HACHIIICHHBIX U
HEHACHIIIICHHBIX )KHPHBIX KUCIOT. HachIeHABIC )KUPHBIC KUCIOTHI (MTAJIbMUTHHOBAS,
CTCApUHOBAsI W JIp.) HCIIONB3YIOTCS OPTraHW3MOM B IICJIOM KaK JHEPTreTHYCCKUN
MaTepHual. 3a CYeT UX OKHUCIICHUs 00eCIIeYUBACTCS OKOJIO MOJOBUHBI TOTPEOHOCTH B
OHEPTUU B3POCIOTO 4YesoBeka. [Ipyu 3TOM TriIaBHYIO SHEPTETHUYECKYIO POJIb HTPAIOT
TPUTTUIIEPUIBI (HEHTpaATbHBIC KUPBI). JKUPBI CITy>KaT pe3epBOM MUTAHUS; Y B3POCIIOTO
yesjoBeKa OHU cocTaBistoT 10 10-20% Maccwl Tena, IpeuMyIeCTBEHHO MPUCYTCTBYS
B MOJKO>KHOM JKUPOBOU KJIETHATKE.

JKupel  BBITIOJNHSIOT TaKXKe IUIACTUYECKYI0 U PETrYISTOPHYIO  (YHKIIMH
(ITMHHOIIETIOYEYHBIE KUPHBIE KHUCIOTHI, (HOChHOTUNUAbI, XOJIECTEPUH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3alllUTHBIX 00O0JOYEK HEPBOB, COCYJOB, Pa3IUYHBIX
OpraHoOB, BBIMOJHSIOT TEPMO3AIMUTHYIO (YHKIHIO, CIyXaT MEPEeHOCUYUKOM
xupopactBopuMmbix (A, E, K) BuTaMuHOB, SBIAIOTCS MpeAllIeCTBEHHUKAMU
CTEPOUIHBIX TOPMOHOB, KETYHBIX KUCJIOT U MpocTarjaHANHOB. OCOOEHHO BaXKHBI AJIs
CO3JaHUsl  IEJIOCTHOCTH  OWJIMIUAHBIX  CTPYKTYp  KJIETOYHBIX  MeMOpaH
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JUTMHHOLIETIOYEYHbIE HEHACHIIIICHHBIE KUPHBIE KUCIOTHI. VX neisIT B 3aBUCUMOCTH OT
JIOKAJIM3alliX TTePBOM JIBOWHOW CBSI3W HAa TPH TPYIIBI (oMera-3, omera-6, omera-9).
Owmera-3 u -6 KHUCIOTHI SIBJISIOTCS TOJWHEHACHIIIICHHBIMUA, B TO BpeMsi Kak omera-9
MOHOHEHACHIIIEHHbIE. UeTOBEeK MOXKET CUHTE3MPOBATH BCE HEOOXOJUMBIE JIsI HETO
JUMHIBI, KpoMe omera-3 (o-JTMHOJICHOBAash KHCJIOTa, SWKO3alleHTacHOBas KHUCIIOTA,
JIOKO3areKCaeHoBasi KHCIIOTa) W OMera-6 (JIMHOJieBas KHCIIOTa, 7Y-JIMHOJIEHOBAs
KHUCJIOTA, JUTOMO-Y-JIMHOJICHOBAasi KHCIJIOTA, apaXWJIOHOBasl KHUCIOTa, OJEUHOBAs
KHCIIOTa, KaJOJEUHOBAs KUCIIOTA) IMMHHOIEITIOUYEYHBIX KUPHBIX KUCIIOT.

Kak mpocTsie, Tak U CII0KHBIC JIMIHUJIBI MOTYT CUHTE3UPOBATHCS B OpraHU3ME.
HckitoueHne COCTaBJSIIOT TaKU€ HEHACBHIIICHHBbIE SKUPHBIE KHUCJIOTHI, Kak
AUKO3aIllEHTACHOBAs, JJOKO3areKCaeHOBAsl, INHOJIEBAs, JIMHOJICHOBAS U apaxHI0HOBAs,
KOTOpBI€ JOJDKHBI MOCTYINAaTh B OpPraHU3M YeJOBEKa C MUIEH B TOTOBOM BHJIE.
JluHoneBast KucjaoTa B TMPUCYTCTBUM THAMHWHA W TUPUJOKCUHA CIIOCOOHA
MpEeBpaIaThCsl B apaxuOHOBYIO KHCIOTY. YKa3aHHBbIE HE3aMEHUMBIC KUPHBIC
KUCJIOTBI  BXOASAT B cocTaB  (PochOoNUNUIOB WM  CIyXKaT B  KayecTBe
MPEAIICCTBEHHUKOB  (HampuMep, apaxuJIOHOBas KHUCJIOTa) MPOCTArJIaHJANHOB,
JEUKOTPUEHOB, TPOMOOKCAHOB M MPOCTAUUKIMHOB. Ilpu OTCYTCTBUM WIH
HEJIOCTATOYHOM IMOCTYTUICHUU B OPraHU3M HE3aMEHHUMBIX )KUPHBIX KUCIIOT Y YeJIOBEKa
oTMeuYaeTcs 3aJep)KKa pocTa, HapylieHue GYHKIMH TOYEeK, OTMEYaroTcs
MaTOJIOTUYECKUE U3MEHEHHS B KOXKE, MOXKET pa3BUTbcs Oecrutoaune. OCHOBHBIMU
MUILIEBbIMA MCTOYHUKAMU >KUPOB ISl YETIOBEKA SIBJSIOTCS: MOJIOKO, MSICO, SIMYHBIN
JKEJITOK, CBHHOE CaJlo, KOMYEHOCTH, MSCO, pbl0ba, OpexXu, pacTUTENbHbIE Macia.
buonornyeckas  1EHHOCTh  JKUPOB  OMNpENENSeTCs  OOBIYHO  KOJIMYECTBOM
MPUCYTCTBYIOIIMX B HHUX HE3aMEHUMBIX KUPHBIX KHUCIOT U HX YCBOSIEMOCTHIO.
OnTUMaibHBIM CUUTAETCS CIEAYIOLIEe COOTHOIICHUE KUPHBIX KUCIOT B IMHUIIEBOM
palMOHE: HACBHIIICHHBIE JXKUPHBbIE KUCIOTHI - 30%, MOHOHEHACHIIIEHHBIC THUIIA
0JIEMHOBOM KHMCIOTHI - 60%, monuHeHacwlneHasle - 10%. 910 gocTuraercss B TOM
Cily4yae, €CJIM COOTHOIIIEHUE PACTUTEIBHBIX U KUBOTHBIX KUPOB B pallMOHE MUTAHUS
cocTasisier 3:7.

J{1s HOpMaIBbHOTO POCTa M Pa3BUTHUSL PEOCHKY HEOOXOIUMBI TaKK€ BUTAMUHBI.
BuTtaMuHbI - 3TO OpraHu4ecKre COCIUHEHUS, COIepIKaIUecs B IPOAYyKTaxX MUTaHUS B
OUYCHb OTPAHMYEHHBIX KOJMYECTBAX, HO WTPAIONINE BAXKHYIO POJb B METa0OIM3ME
OENKOB, XUPOB M YIJIEBOAOB, B OCYIIECTBICHUH MHOTOYUCICHHBIX (YHKIIUN
OopraHu3Ma, Jijisi 00pa3oBaHus 1 OOHOBJICHUS KJIIETOK U TKaHEH yenoBeka. B HacTosimiee
BpeMsi U3BECTHBI 13 BUTaMUHOB: xKupopacTBopumbie - A, D, E, K u BonopacTBopuMbIe
— Bi1 (tnamun), B, (pubodmasun), Bs (mupumokcun), Biy (nmanokobanamun), PP
(HMaIH, BKIFOYAIONTNH HUKOTHHOBYIO KHCIIOTY U HHUKOTHHamua), C (ackopOuHOBas
KucioTa), ¢honuenas kuciora ((ojanyH), TaHTOTEHOBAs KUCJI0Ta, OMOTHH (BUTAMUH
H). Kaxnpiii ButamuH o0JiagaeT OmpeaesieHHOM (PYyHKIMEN WM KOMIUIEKCOM HX.
JmuTenbHbIN HEJIOCTaTOK BUTAMHUHOB COTIPOBOKIA€TCS CHUYKEHUEM
TPYJOCHOCOOHOCTH, YXYAIICHUEM 3/I0POBBS M B TSDKEIIBIX CIy4YasiX MOKET IPUBOJIUTH
K cMmepTd. YenoBeyeCKUil OpraHu3sM MOXKET B OrPAaHUYEHHBIX KOJIMYECTBaX
CUHTE3UpPOBaTh  BUTAMHUHBI.  Tak, aMUHOKUCIOTa  TpunTtodaH  crnocoOHa
npeoOpa3oBbIBATECA B HUKOTMHOBYIO KHUCIOTY, YJIbTpaduOIETOBOE OO0JIydeHHE
CocoOCTBYeT OOpa30BaHMIO B KOK€ BUTaMuHA D, MOTpeGHOCTh B MUPHUIOKCHUHE



75

BO3pACTaeT C YBEJIMYEHHEM coJiepkaHus Oenka B nuie. Kuieunesle OakTepuu
YEJIOBEKa B T€X WJIM MHBIX KOJWYECTBAX MOTYT MPOU3BOINUTH BUTaMUHBI: K, OMOTHH,
GONHMEeBYI0 KHCIOTY, IMAaHOKOOAJIaMWUH, THPUAOKCHH, IMAHTOTEHOBYIO KHCIIOTY,
pubodraBuH.

PacueTsl MoKa3bIBaIOT, UTO )K€ CaMblii cOaTaHCUPOBAHHBIA U Pa3HOOOPA3HBIM
paImoH, COOTBETCTBYIOIINN CPETHUM dHEpro3aTrparam, NeGUIuTeH mo OOJBITHHCTBY
sutamMuHoB Ha 20-30%!%. B npupome He CyIECTBYeT IPOAYKTa, CIIOCOOHOIO
OJTHOBPEMEHHO COJIEp’KaThb BCE BHUTAMHHBI B HEOOXOJAMMBIX KoiMuecTBax. Jlis
oOecrieueHus: OpraHu3Ma BUTAMHUHAMU CJIEIyeT BKJIIOYATh B PAllMOH BCE OCHOBHBIC
IPYNIbI MUIIEBBIX TPOIYKTOB (OBOIIHU, (DPYKTHI U COKU U3 HUX, 36PHOBBIE TIPOYKTHI,
MSICO, PHIOY M NITUILY, MOJIOYHBIE MPOAYKTHI, KUPOCOACPHKAIINE TTPOTYKTHI TUTAHUS).
CoryiacHO COBpPEMEHHBIM JIaHHBIM Hau0oOJiee AKTyaJlbHOM MPOOJEMOl BO MHOTHX
CTpaHax fABJISETCS JACPUIUMT THAMUHA, HUALMHA, puOOodaBuHa, QoIMeBOH U
aCKOpOMHOBOM KHUCJIOT.

3HaYUTEIbHOE OOJIBIIMHCTBO OMOJIOTUYECKH AKTHUBHBIX COEAMHEHUH, KpailHe
BKHBIX JJISI )KM3HU 4YE€JIOBEKa, HE CUHTE3UPYETCS B OpraHU3ME YEJIOBEKA, B CBSI3H C
YeM OHU CTaJId OTHOCUTHCS K HE3aMEHUMBIM (paKTOpaM MUTaHUsA. DTO UCTOJIb3yEeMbIe
B KAyeCTBE OCHOBHBIX TIpynn (YyHKIHMOHAIBHBIX MPOAYKTOB  BHUTaMUHBI,
antnokcuaanTel, [THXKK, munepanbHble BelliecTBa, NUIEBBIE BOJIOKHA, HE3aMEHUMBIE
AMUHOKHCJIOTBI U OJIUTOCAaXapHU/IbI.

Burtamunbl — ocoObie OETKOBBIE BeEIIeCTBa, 00ECIEUMBAIOIINE B OpraHU3ME
OMOXMMHYECKHE TMPEBpPAIICHUS, pPEaKIWH, OOMEH BEIIeCTB, 0€3 Yero KHU3Hb
HEBO3MOXHa.

Buramunbl, cBsi3aHHBIE C pa3NU4YHBIMU (epMEHTAMHU, MPUHUMAIOT Y4acTHE B
oOecrieuenuu opranusma sueprueii (B, Bz, PP), OuocunTese u npesparieHn 0eIKoB
u aMruHOKHUCIOT (Bs, B12), reHeTHUECKOTO MaTepraia KJIETOK - HyKJIEMHOBBIX KHUCIOT
(ponmeBast kucinoTa), KUPOB M CTEPOUJIHBIX TOPMOHOB (IAHTOTEHOBASI KHCIIOTA U
ouotuH). ButamuH A ywacTByeT B o0OecleueHUH 3peHUss U HEOOXOIUM s
dbopMUpOBaHUS CIM3UCTBIX TOKPOBOB, OJIHUJEPMUCA, WMMYHHOW cuctemnl. be3s
BUTaMHUHA [| HEBO3MOKHO BCAChIBAHME KaJbllUs U (OPMUPOBAHUE CKeJIeTa U 3yOOB.
Butamun K yuactByer B cBepThiBaHMHM KpoBU. Cambiii momyssipHbiii BUTamMuH C
(ackopOuHOBasi ~ KUCJIOTa) TPUHHUMAET ydacTMe B oOpa3oBaHUU  OEJKOB
COCIMHUTEILHON TKAHU - KOJIJIareHa U AJIaCTUHA, HEOOXOAUMBIX I (DOPMUPOBAHUS
COCYIIOB, Xpslel, ocTOBOB Kocteil. Bmecte ¢ ButammHoMm E u [-kapoTuHOM mipu
y4acTUU MHUKpOdJeMeHTa cejieHa BuTamMuH C oOecreunBaeT (HyHKIIMOHUPOBAHUE
AHTUOKCUJIAHTHON CHCTEMBbI OpraHu3Ma, 3allUIIaloNnied KIETKH OT IOBPEKICHUS
MPOJAYKTaMU OKUCIICHHUS.

UccnenoBannsimu yctaHoByieHo, 4To oT 70 mo 100% HaceneHus MCHBITHIBAET
HenoctaTok ButamuHa C. Y 40-80% mroneit omrymiaercs aepuuut BuTaMuHoB B, By,
Bs, Bi2, ¢onmeBoit kucimorel u [-xkapotuHa. boree MOJOBHMHBI HaceleHUS
Henomnojy4yaeT Butamuusl A, 1, E, K.

Ot gedpunura ButamuHoB A, B, C ctpagaroT koxa, BoiOChl, HOI'TU. [Ipuunna —
KOXa BOJIOCHI U HOTITH HauboJee 4acTo CONMPHUKACAIOTCS C BHEMIHUMHU (pakTopaMu

14 C60pHUK penenTyp 6110/ U KyJTHHAPHBIX M3AEIUH IS OPraHU3aL|H FOPSYHX 3aBTPAKOB U 06e10B 00yJaromumcs 1 -
4-x xnaccoB 001meo0pa3oBaTebHBIX OpraHu3ayii, 136 c.
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Cpellbl M OKAa3bIBaIOTCA HECIOCOOHBIMU MPOTUBOCTOSITH TOKCHYECKUM BELIECTBAM,
HaXOJAIIMMCSA B BO3AYyX€ U BoAE. B pe3ynbprare oTMedaercs MOABICHHUS CYXOCTH U
IICTYIICHUST KOXKHM, TPEIIUMHKH Ha Ty0ax, yrpeBasi ChIllb; JIOMKOCTh W BBIMAJICHHC
BOJIOC, MX MCTOHYCHHE W TNOTYCKHEHHE IBETA; JIOMKOCTh HOITEW, yTpara HX
TJISTHLIIEBOTO CJOSL.

3aMEeTHO CKa3bIBAETCSl HEIOCTATOK BUTAMUHOB U HA COCTOSIHUE HEPBHOM CUCTEMBI
- MPOSABISAETCS PAa3IPaKUTEIBHOCTBIO, PACCTPOMCTBOM CHA, HEPBHBIMU CPBIBAMH,
COCTOSIHUEM IOJABIICHHOCTH.

Ot pedunmra cTpajmaer W MbIIIEYHas CHUCTEMa - OBICTPO pPa3BUBACTCS
YTOMJISIEMOCTb, BSJIOCTh U CJIA00CTb.

Hedurut BUTAMHUHOB CHOCOOCTBYET TJIYOOKOMY HAapyIICHHIO OOMEHHBIX
IPOLIECCOB, 3aMETHO BIMAKOIIMX HAa HMMYHHYK) CHUCTEMY, CHUKAIOLINX
COMPOTHUBJISIEMOCTH OPraHU3Ma K MPOCTYIHBIM U HHPEKIIMOHHBIM 3200JIEBAHUSIM.

C oBomamu U GppyKTaMu MOKHO TTOJTYIUTh BUTaMuH C, hoHMEBYIO KUCIOTY | 3-
KapoTuH, ocTayibHbIe 10 u3 13 Hanboee BaXKHBIX BUTAMUHOB HAXOJSATCS B IOCTATOYHO
KaJIOpUMHBIX MPOAYKTaX - B Msce, pbIOe, sifllax, Macie, xjeoe.

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

[Toyyaembie OpraHu3MoM Jjaxe B HEOOIBIIIOM KOJIMYECTBE COSAMHEHUS JKelle3a,
Maprasiia, cejieHa, KpeMHHUsI, PTopa U IPyrue MUKPO- U MaKpOIJIEMEHTHI POHUKAIOT
yepe3 CTEHKHM KPOBEHOCHBIX COCYJOB B BHJAE MOHHBIX COCAMHECHUN W OKA3bIBAIOT
MOIIIHOE€ AaHTHUOKCUJIAHTHOE, AaHTUTOKCHUYECKOE BO3AEHCTBHE Ha opraHusm. Ilon
JIEUCTBUEM MHOTHMX MHKPO- W MAaKpOXJIEMEHTHBIX COCAUHEHUN YCUIUBACTCA
JIETOKCUKAIIMOHHAs (DYHKITUS KOXKH, M OTUM CaMbIM CHUMAETCS Ype3MepHasi Harpy3Ka
C TIOYEK, IICYEHH.

MUKpPO3JIEMEHTHI SBJISIFOTCS KaTaau3aTOpaMU MHOTUX OMOXUMHUYECKUX PEaKIIHi,
MpOXOJAIUX B opranu3Me. OHU MOAJIEPKUBAIOT TUIPOIICKTPOJIUTHUECCKUN OataHC
OpraHu3ma, HOpMaju3ysl KHCIIOTHO-IIEJIOYHOE PABHOBECHE B JKUIAKOCTHBIX Cpelax
Opra’Hu3ma.

Kanpruii - cocraBiasieT 0CHOBY KOCTHOM TkaHU. [IoBpIaeT 3anuTHBIC (PYyHKIIHH
OpraHu3Ma, CIOCOOCTBYET BBIBEJCHHIO CTPOHIIMS W CBUHIIA M3 KOCTEH, oOnamaer
AHTHCTPECCOBBIM, aHTUAJIEPTUYECKUM JIEMCTBUEM.

docdop - OCHOBHAS YaCTh €r0 COCPEAOTOUCHA B KOCTAX, 3yOHBIX TKAHSX, B KOXKE,
BaKEH 11 mopjaepkanus pH-6amanca. ®ochopy npuHaAISKUT BeAyias poyib B
JESTEIIbHOCTU LIEHTPAJIbHON HEPBHOW CUCTEMBI.

Marnui - «aHTUCTPECCOBBIN MaTepUan», aHTUOKCUIAHTHBIM MUHEPAJI, BXOIUT B
coctaB Oosiee yeM 200 ¢epMeHTOB, TIpU €ro yuacTuu ocyiiectBisiercs cunte3 JJHK,
PHK, a 5310 mnpodunaktika HOBOOOpa3oBaHW; yiyyllaeT OOMEH BEIIEeCTB B
COCYAUCTOM CTEHKE, HOpMalIu3yeT apTepuainbHoe nasieHue. [lpu pocraTouyHom
KOJIMYECTBE B OpPraHM3ME MAarHus XOpOILO yCBamBaeTcs Kalbliuid, pocdop, kanwmii,
ButamuHbl Tpynmsl B, C, E. Marauii BEINOMHSET BAXKHYIO (DYHKITUIO B IPO(PUITAKTHKE
3a00JI€BaHMI TIOYCK U Cepra.

Kamuii - «3HepreTuueckui MUHEpa», CTUMYJIHPYIOIIUMKA NEPefadyy HEPBHBIX
UMITYJIbCOB, HEOOXOAMMBIX JJII HOPMAJIBHOTO COKPAICHHS MBI, B TOM YHUCJIE U
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MBIl  CEepALA, PEryJUPYET CEPICYHbIA pPUTM, NOAACPKUBAET HOPMAIBHYIO
GYHKIIHUIO TO0YEK U TOPMOHAIBHBIN OaJIaHC HAIIOYCYHUKOB, OOMEH BEIIECTB B KOXKE.

CoeamHeHUs KaJus OKa3bIBAIOT I1eJIeOHOE (PU3NOTOTHIECKOE BO3/ICHCTBHE Ha BCE
OOMEHHBIE TIPOIIECCHl B KIETKaX M TKAaHSIX, CIIOCOOCTBYIOT YCHJICHUIO TKaHEBOTO
JIBIXaHUSI B MUTOXOHAPUSAX KIETOK. Kanmuii SBISIETCA OCHOBHBIM 3HEPTETUUYECKUM
MUHEPAJIOM ISl HOPMaJIbHOW paOOTHI MBIIII, B TOM YHCJIE U MBIIIIIHI CEPIia.

Harpuii - perynmupyer OCMOTHYECKOE JaBJICHUE B KIIETKE, MOBBIIIAET TOHYC
COCYJIUCTOW CTEHKH. BBINOJTHSAET Ba)KHYIO pOJb B IMPOLECCE IETOKCUKAIMU KOXH,
OUYHUIIEHUS TIOP, YCUIICHHS IbIXaTeNIbHON (DYHKIIUU KOXKHU.

[{UHK - ABJISIETCA OCHOBHBIM MUHEPAJIOM JIJIS1 CO3/IaHHS] AMUHOKHCIIOT, Y4aCTBYET
B IIOCTPOCHHUHU BCEX KIETOK OpraHu3Ma, CIOCOOCTBYET MPOJOHTUPOBAHHOMY
JICUCTBUIO MHCYJIMHA, YTO CHUIKAET MOBBILIEHHBIA caxap KpoBU. BmecTe ¢ XpoMoMm
noBeImaeT 3GOEKTUBHOCTh HMHCYJIWHA, CIOCOOCTBYET OTJIOXKEHHUIO TJIMKOT€HAa B
MEYEHU, YTO BAXKHO MpPHU CaxapHOM auadeTe. YCUIMBAET MPOTHBOBOCHAIUTEIBHBIC
GbyHKIIUU KpoBH, 00JialaeT aHTHAUIEPTUYECKUM JelcTBUeM Ha Koxy. [lupoko
MIPUMEHSETCS B IEPMATOJIOTHU U KOCMETHKE.

Kene3o - aHTHUAaHEMUYECKUI MHMHEpPAJl, BXOJUT B MOJEKYJIy T€MOTrJ00uHa,
Y4aCTBYET B OKCHUTCHAIIMU KJIETOK, YCBAMBACTCSI OPraHU3MOM TOJIBKO MPU HAJIWYUU
BuTaMrUHOB C u E; n0oCcTaToOuHOE KOJMYECTBO B OPraHU3ME MPHUIAET KOXKE PO30BBIN
1BET (Mcue3aeT OJICAHOCTh KOKHBIX TOKPOBOB).

Mapraneny - «aHTHUOKCHUJIAHTHBIA MUHEpal», Y4YacTBYeT B CTUMYJILUAU
runou3apHO-HAIIIOYEYHUKOBOW CHUCTEMBbI, B CHHTE3€ (DEPMEHTOB, YCHUIMBACT
MOTJIONICHNUE TJIOKO3bI KJEeTKOH, perymupyeT ¢yukuuu [[HC, penpomykTHBHBIX
opraoB. lousl MN 7€rko0 NpOHUKAIOT B KPOBb YEPE3 KOXKY, YCUINBA IMPOAYKLIHIO
€CTECTBEHHBIX TOPMOHOB, UTO CIIOCOOCTBYET OMOJIOKEHHUIO OpraHu3Ma, KOXKHU.

KpeMHMii - BBITIOJNHAET BAXHYIO poOJib B NpOoQUIAKTHKE Pa3BUTHS
CKJICPOTHYECKUX TMPOIECCOB U 3a00JieBaHUN OMOPHO-IBUIaTEILHOTO armmnapara,
yiaydiaeT (yHKIUIO CTPYKTYPHBIX 3JIEMEHTOB KOXKU, BOJIOC, HOTTEH, 3aJepKUBas
MPOLIECCHI YBSITAHUS KOXKH.

Menb - MOBBIIIAET YMCTBEHHYIO AKTUBHOCTB, MBIIICYHBIM TOHYC, PETYJIHUPYET
MUTMEHTHBIM OOMEH, TIOBBIIIAET YCBOSIEMOCTh JKejie3a 3a CUeT YJIy4IIeHUs
KPOBOOOpAIIIEHUSI B CJIOAX KOXKHM, BOCCTAHABJIMBAET HOPMAJbHBIA IIBET KOMHBIX
MTOKPOBOB.

CeneH - CHIKAET PUCK COCYIUCTHIX 00JIe3HEH, MOBHIIIACT COMPOTUBISAEMOCTh K
OHKOJIOTHYECKHUM 3a00JIEBAHMSM, YIyUIIaeT KPOBOCHAOKEHUE KOXKH.

Mon — BXOAMT B COCTaB TOPMOHA IIMTOBUIHON JKeIe3bl THPOKCHHA.
ObecnieunBaeT yCTOWYMBOCTh OpraHM3Ma K TMOBPEXKTAONIMM (aKTopaM BHEIIHEH
CpeIlbl, YBEIUYHBAET CIOCOOHOCTHh JICHKOIIMTOB pa3pyliaTh OO0JI€3HETBOPHBIC
MUKpPOOPTaHU3MBI, OMpEAeNseT BO MHOTOM YMCTBEHHbIC criocoOHocTu. OmHUM U3
OCHOBHBIX MCTOYHUKOB MOJIa B NMUTAHWUU SIBJISIETCA MUIIEBas MOAMPOBAHHAS COJb. B
2019 r. ObuUTa BHECEHA MOMpaBKa B JEHCTBYIOLIME CAaHUTApHbIE HOPMBI U IpaBuUJa,
onpeaenuBIIas 00s13aTeIbHOCTh UCIIOJIb30BAHUSI B 00pa30BaTENIbHBIX OpraHU3aLMsIX
Py TIPUTOTOBJICHUM OJIt0 HoaupoBaHHOM conu. McciemoBaHusi CBOMCTB HopjaTa
Kajgvs B THIIEBOM HNOAWPOBAHHOM COJM MOATBEPAUIIA €€ YCTOMYHUBOCTH IIPHU
KUTISTYCHUU B HEUTPaJbHOW W TOJKUCICHHOW cpelie B MOACIbHBIX ycioBusx (270
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oOpasuoB).  CrnenoBarelbHO,  TEXHOJOTMYECKHME  KapThl, MMEIOIIMECS B
00pa30BaTEeNbHBIX OpPraHM3alMsIX Ui JeTell, He TpeOyIOT TEXHOIOIHYECKON
KOPPEKTUPOBKM B IEJISIX COXPAHEHHsS HOJAa B TOTOBBIX OJIF0OAAaX. DTO IMO3BOJIAET
cienaTh BBIBOA 00 oxumaeMoMm mnpoduiakTuueckoM 3¢ddexTe mepexoma Ha
HOIMPOBAHHYIO COJb HpPU MPUTOTOBJICHHHM OJIFOJ B JETCKUX OPraHU30BaHHBIX
KOJUIEKTUBAX.

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

X7opuapl - UTPaAlOT POJb PErYISTOPOB BOIAHO-COJEBOTO OOMEHA B KIIETKE,
MOJJIEP)KUBAasi HOPMAIBHOE OCMOTHUYECKOE JIaBJICHUE; HEOOXOIUMBI ISl TTPOTYKIIUU
YKEITyTOYHOTO COKA.

Cpenu Bcex He3aMEHUMBIX (PaKTOPOB MUTaHMs HauOoJiee 3HAYMMBIMU SBIISIOTCA
nojduHeHachlleHHble KkupHble kuciaoThl (ITHXK). Onu oka3biBaioT
MOJIOKUTENBHOE JACHCTBUE HA JIMIHUAHBIA CHEKTP, reMocTa3 U (puOpUHOIIN3 KPOBH.
[THXXK o4eHb 1a0UIIbHBI, TO3TOMY HY>KHO YUUTHIBATh, UTO YBEJIIMUCHHUE MOCTYILIICHUS
B opranu3m IITHXXK mgomkHO 00s3aT€IbHO COMPOBOXKAATHCS JIOMOIHUTEILHBIM
BBE/ICHHMEM BHTaMuMHA E, T.K. akTuUBalUMs JUINUIHOTO OOMEHA COIMPOBOXKIAETCA
WHTEeHCU(UKAIIMEeW OKUCIUTEIBHBIX MPOIIECCOB B MeMOpaHax kieTok. [Ipu sToM Ha
kaxapii rpamMMm [THXK mumm B opranusm pomxeHn noctynath 1,0 mr Butamuna E.
[THKK B opranusme moJBEpraroTcs OKHCICHHUIO MO JIBYM MYTAM MeTabojau3Ma —
LUKJIOKCUT€HAa3HOMY, B pPE3yJIbTaTe€ KOTOPOTro 0Opa3yloTCs MpPOCTAriIaHIuHBL,
OPOCTAllMKIMHBI U TPOMOOKCAaHbI, M JIMIIOKCUT€HAa3HOMY C 00pa3oBaHHEM
neiikorpueHoB. [Ipoctarmanauael  00Jagal0T  Ba3ocmacTUYeCKUM  dderTom,
OKa3bpIBalOT HMMMYHOJenpeccuBHOe JeicTtBue. OHUM HMHTUOMPYIOT Makpodaru,
NOJIaBJISIOT BEIOPOC aHTUTEHA HA TIOBEPXHOCTH Makpodara, pa3pblBatoT CBSI3b MEXKIY
UMMYHOKOMIIETEHTHBIMH KJIETKAMHU, TOPMO3SIT CHHTE3 AHTUTEN U JTUM(OKHHOB.
TpoMOOKCaHbl, BbI3bIBASI arperamuio M ajare3ut0 TPOMOOIUTOB, CIOCOOCTBYIOT
pa3BUTHIO TpomOO3a M HIIEMUYECKOH Oosie3HM Muokapaa. [IpoctauuvkianHbl —
BEILIECTBA,  XAPAKTEPU3YIOIIMECS  MOIIHBIM  AHTHUAATr€3UOHHBIM 3P (DHEKTOM.
JlefikoTpriensl ~ 00JAAAIOT  MOIUHBIM  OPOHXOKOHCTPUKTOPHBIM  JIEWCTBHEM.
JlelikOoTpHreHbl aKTUBUPYIOT CHUHTE3 MPOCTArJIaHAWHOB U MPOCTALMKIMHOB. Takum
oOpazomM, npoaykTsl [THXKK B onTuManbHbBIX yCIOBUSAX MOIAEPKUBAIOT TOMEOCTa3
opraHusma.

B nuieBsIXx BemecTBax OJHOBPEMEHHO NPHUCYTCTBYIOT HE OJIMH, HE [Ba, a
JIECSITKU U COTHU MUKPOHYTPHEHTOB, U JIEYeOHO-TIPOPUIAKTHUECKHE CBOMCTBA MUIIN
OTIPEENSIIOTCA OTHIOAb HE TPOCTO OuosorudeckuMHu dpdextamMu OTaeTbHBIX
MUKpPOHYTPUEHTOB, a SABJIFOTCS PE3yJbTaTOM KOMIUIEKCHOTO B3aUMOEHCTBUS MEKITY
HUMH.

ba3oBblie puznonornyeckue PyHKIMU MUKPOHYTPUEHTOB: PETYJIISIUS )KUPOBOTO,
YIIEBOAHOT0, OEIKOBOIO M MHUHEPAJIbHOIO OOMEHA; ONTUMHU3AIMS aKTMBHOCTU
(GepMEHTHBIX CHCTEM; AaHTHOKCHJAHTHAsl 3alluTa; oOecleueHue MpoLeccoB
KJIETOYHOTO JIbIXaHMSI; TOJAJIEpKAHUE HIIEKTPOJIUTHOro OallaHca; MOJEpKaHue
KHCJIOTHO-IIEJIOYHOTO ~ PaBHOBECHS; TOPMOHOIOJO0HOE JAEWCTBUE; peryssuus
PENpOyKTUBHON (YHKIIMM W TPOLECCOB 3MOPUOTEHE3a; PEryJislus aKTUBHOCTH
MMMYHHOW CHCTEMBI; yd4aCcTME€ B IIpolLlecCaX KpPOBETBOPEHUS; PETYISALIHUS
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CBEPTHIBAEMOCTH KPOBU; PETYJISALINS BO30OYAUMOCTA MUOKAP/Ia U COCYAUCTOIO TOHYCA;
PETYIAIUS HEPBHOW NIEATEILHOCTH; CTPYKTYpHOE W (PYHKITMOHAIBHOE OOCCIICUCHHE
OTMOPHO-ABUTATEIBLHOIO anmapara; CHUHTE3 COCAUHUTEIBLHON TKaHU; peryisuus
MIPOIIECCOB JIETOKCUKAIIMU M OmoTpaHCHOpMAM KCEHOOMOTHKOB; TOICP KaHHE
€CTECTBEHHOU KUIIEYHONH MUKPODIIOPHI.

B mpuponie He cymiecTByeT KakKoro-aubo €JWHCTBEHHOTO TJIaBHOTO MPOJYKTa
MUTAHUS WIM THIEBON CYOCTaHIIMU, CTIOCOOHBIX TOJHOCTHIO YIOBJICTBOPUTH BCE
MEHIO CIIeTyeT COOII0AATh CIEIYIONINE MPUHIIUIIbL:

1) xamopuiHOCTP  THUIIEBOTO  palMoHa  JIOJDKHA  COOTBETCTBOBATH
HPHEPreTUYECKUM 3aTparaMm opranusma; 12-17% sHepruu ciieqyer mojaydyaTh 3a CHET
0enkoB, 25-35% — 3a cueT xupoB U 50-55% — 3a cUeT yrieBoJoB;

2) cueayeT MpaBUIBHO PacHpeeNisiTh KAIOPUMHOCTh palliOHa B T€UEHUE JTHS —
3aBTpak -20-25%; o6exn 30-35%; monaauk 5-10%; yxun 25-30%.

3) muma J0JKHA CojAep)kKaTh OINTHMAJIbHBIE KOJHWYeCTBAa OEJIKOB, >KHPOB U
YIJIEBOJOB;

4) m[OuIEBOM palMoH JIOJDKEH O00eclmeuYnBaTh OpraHu3M HEOOXOIHUMBIM
KOJIMYECTBOM BOJIbl, BATAMHUHOB, MUHEPAJIBHBIX COJIEH U COJIEPkKATh BCE HE3aMEHUMBIE
AMUHOKHUCJIOTHl W HEHACBHIIIEHHBIE >KUPHBbIE KHUCIOTH. He MeHee ojHON Tpetu
CYTOYHOM TOTPEOHOCTU OCIKOB U KUPOB JOJDKHO OOECHEUMBATHCS MPOAYKTAMU
YKUBOTHOTO MPOUCXOXKICHUS;

5) TpOIYKThI, UCHOJb3yE€MbIE B JETCKOM NUTAaHUU HE JOJDKHBI COJEPKATh
yCHJINTENEH BKyCa, UCKYCCTBEHHBIC KPACUTEIN, CTA0UIN3aTOPbl, CTUMYJISITOPBI POCTA.

[TumeBbie 100aBKU — CTPYKTYpPHBIE KOMIIOHEHTBHI IMHUIIEBBIX MPOIYKTOB, HE
yHoTpeosieMblie KaK CaMOCTOATEIbHBIN MUIIEBON MPOIYKT WM KOMIIOHEHT MHIIU, HO
no0apiisieMble Ha 3Tamax MPOU3BOJICTBA, XpaHEHUS, TPAHCHOPTUPOBKHU IHIIEBOTO
MPOJYKTa IS YIYYIICHUS WIM OOJIETYCHUS TPOU3BOJCTBEHHOTO MpoIlecca WU
OT/ICJIbHBIX OTNEPaIHi, YBEIUUECHUS] CTOUKOCTH MPOYKTa K Pa3IMUYHBIM BUJIaM MOPYH,
COXpaHEHMS CTPYKTYPhl U BHEIIHETO BUJA MPOAYKTA WM HAMEPEHHOTO M3MEHEHUS
OpraHoOJIENTUYECKUX  CBOMCTB.  IlumeBple  100aBKM  MOApPA3ACNAIOTCS  Ha
peryaupylrone  BKYC  MpOAyKTa  (apoMaTu3aTopbl, BKYCOBbIE  J100aBKH,
MOCIAIIMBAIOIINE BEIIECTBA, KUCJIOTHI U PETYISATOPHI KUCIOTHOCTH); YIIyUIIAIOIINe
BHEIIHUN BUJ MNPOAYKTa (KpacUTENIu, CTaOWIM3aTOPbl OKPACKH); PEryJIUpYIOIINe
KOHCHUCTEHIIUIO W (QOPMHUPYIOIIME TEKCTYpy (3aryCcTUTeNu, reiaeoOpa3oBaTeny,
CTaOMIIN3aTOPBI, SMYJIBraTOPHI); TTOBBIMIAIOIINE COXPAHHOCTh MPOIYKTOB MUTAHUS U
YBEJIMYMBAIONIME CPOKM WX XpaHeHHs (KoHcepBaHThI). K muieBbiM noOaBkam He
OTHOCSIT COEJIMHEHMS, TOBBIIIAIONIME MUIIEBYI0 LEHHOCTh MPOAYKTOB MUTaHUS,
HarpuMep, BUTAMUHbBI, MUKPO3JIEMEHThI, aMUHOKHUCIOTHI. [IInpokoe ncnosib30BaHue
MUIIEBBIX J00aBOK TPOU3ZBOJMUTEISIMA TUIIEBBIX TMPOAYKTOB  OMpPEAeIseTcs
CTPEMJIEHUEM - YBEIUYUTH CPOK COXPAHEHUSI KaueCTBA MUIIEBBIX MPOIYKTOB, B TOM
YUCJIe CKOPOIMOPTAIIUXCS U OBICTPO YEPCTBEIOIIUX B YCIOBHUSIX HEOOXOJIUMOCTH HUX
NepeBO3KH Ha OOJbIIME PACCTOSHUS; YAOBIETBOPUTH MOTPEOUTENSE BBICOKUMHU U
HACBIIIEHHBIMA BKYCOBBIMH Kauy€CTBaMH IMPOJYKTa CBSI3aHO C HCIOJIb30BAHUEM
apoMaTHU3aTOPOB W KpacHUTeNlel; CO3/JaHHE€ HOBBIX BHUJIOB IHIIEBBIX MPOAYKTOB,
OTBEYAIOIIMX COBPEMEHHBIM TPEOOBAHMSIM HAYKH O MNUTAHUM (HU3KOKAJIOPHUITHbIC
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IPOIYKThI, UMUTATOPHI MPOAYKTOB) - 3TO CBSI3aHO C HUCIIOJIb30BAHUEM IMHUILIEBBIX
00aBOK, PErYJIUPYIOIIUX KOHCUCTEHIIMIO MTUIIEBBIX MPOTYKTOB.

EBponetickum CoBeToM paspaboTaHa cucteMa IMdpoBol KOAU(DHUKAIIHH
MUIIEBLIX 100aBOK ¢ auTepoi «E». OHa BkitodeHa B kojiekc BO3-DAO 1151 nUIEeBHIX
MPOIYKTOB KaK MEKAyHapoaHas IudpoBas cucteMa KOIU(DHUKAIMK THUIICBBIX
no6aBok. Kaxmoil ©3 THUIIEBBIX T00aBOK TPUCBOCH IM(GPOBOM Tpex- WM
YyeThIpeX3HauHblil HoOMep. Homep Mapkupyercs B COYETAaHMM C Ha3BaHHEM
(GYHKIHMOHAIBHOTO KJacca, OTPaXKaIoIIEero TPYIIUPOBKY MHIIEBBIX J100aBOK IO
TeXHOJIOTUYeCcKUM (GyHKIMsIM (monkiaccam). Hamuume B NMIEBOM MPOAYKTE
MUIIEBBIX J00AaBOK JOKHO OBITH YKa3aHO Ha MapKUPOBOYHOM sipibike. CoriacHo
NPEIIOKEHHOW cucteMe 1UpoBoi  KOAU(UKAIIMK MHILEBBIX J100aBOK, HX
KJaccuukanys BeITISAUT chaeayomuM oopazoM (ocHoBHBIE rpynibl): E100-E199 —
kpacutenu; E200-E299 — koncepBantsl; E300-E399 antnokcuaantel; E400-E499 -
crabunmu3atopbl KoHcucteHiuu, FE450-E499 — oswmyneratopsr; E500-E599 -
PErYJISATOPBI KUCIOTHOCTH, pazpbixyutenu; E600- E699 - ycunurenu BKyca u apoMara;
E700-E899 — 3anacusie nnaekcel; E900-E999 - rmazupyromme areHThl, yayqiuTenn
xJjeoa.
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3. OcHOBHBIE UICTOUYHUKHU MOCTYIUICHUSI CKPBITOTO caxapa B OpraHu3M, Kakue
3a00JIeBaHUsI MOTYT OBITH CIIPOBOIIMPOBAHBI MOBBIIICHHBIM COJIEPKaHUEM
caxapa, oTpedJIIeMOTO C MUIIEBBIMH MPOIYKTaMH U OrogaMu?

4. OCHOBHBIC HCTOYHUKHU MOCTYIJICHUSI B OPTaHU3M HACBIIIEHHBIX KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, KaKKe 3a00JIeBaHUS MOTYT OBITh
CHPOBOLIMPOBAHBI OBBIIIIEHHBIM COJIEP>KaHUEM HACHIIIEHHBIX )KHPOB U
TPAHCU30MEPOB KUPHBIX KUCIOT, MOTPEOIIIEMBIX C MHUILEBBIMHU MPOAYKTAMU U
omronaMm?

5. Kakue MeponpusTis MOTYT HOBIHUATH HA CHHKCHHE B MEHIO COJICPKaHUS
KPUTUYECKH 3HAYUMBIX HyTPHUEHTOB?

CnpaBoyHbIle MaTEepHAJBbI 110 TeMe:

['oBOpst 0 370pOBOM MHUTAHUM OOJIBIIOE BHUMAHHE YAENIAECTCS COKPAIICHHUIO
NOoTpeOJICHUsT COJIM, caxapa, >KUPOB JKMBOTHOIO MPOUCXOXKIACHHUS, B TOM 4YHUCIE
MPOAYKTOB UX cojiepkaniux. HyTpueHThI, 0OKa3bIBaIOIINE HETaTUBHOE BO3/ICHCTBUE HA
3I0pOBbE U TPEOYIOIIKE perlaMEeHTalMK PEIeIbHBIX 3HAUCHUHN MTOTYYUIIN Ha3BaHUE
KPUTHYECKU 3HAYUMBIX HYTPUEHTOB. [Ipu 7TOM HEOOXOAUMO YETKO MOHUMATh KaKHe
MPOYThI HECYT B c€0€ CKPBITYIO YIPO3Yy.

HapaimuBanue mnpou3BoACTBa MHUINEBBIX MPOJAYKTOB Bce 0OoJiee TITyOOKOi
nepepaboTKu, ObIcTpasi ypOaHU3aIus U U3MEHEHUE 00pa3a KU3HU MEHSIOT TEHICHIIUU
B 00yacT muTaHusl. J{oCTYIHOCTH U [IEeHOBAas MPUEMIIEMOCTh ITPOTYKTOB, MPOIIEIIINX
rIIyOOKYIO TEXHOJIOTHYECKYIO MepepaboTKy, MOBkIMaTCsI. Bo Bcem Mupe HaceneHue
noTpeOIIsieT Bce 00JIbIe BHICOKOKATOPUWHOMN MHUIIM CO 3HAYUTEIIbHBIM COCpIKaHUEM
HACBIIIEHHBIX JKHUPOB, TPAHCKUPOB, CAXAPOB U COJIU.

Conp sBIAETCS OCHOBHBIM UCTOYHHUKOM HATPWs], IPU ITOM YCTAHOBJICHA CBSI3b
MEXIy TMOBBIIIIEHHBIM TTOTPEOJICHUEM HATPHs U TUTIEPTOHUEH, a TaK)Ke YBEIIMUECHUEM
pHUCKa CEepJeYHO-COCYUCTHIX 3a00JieBaHUN M MHCYJIHTOB. OTHOBPEMEHHO, 1O MEpe
OTXOZla OT TMPUBBIYHBIX CXEM TIMTAHUSI CHUXKAETCA TMOTPEOJICHUE KIIFOUYEBBIX
COCTaBJISIIOIIMX 3J0POBOTO paruoHa — (PYKTOB, OBOIICH M MHUILEBBIX BOJIOKOH (B
YACTHOCTH, LIEJIbHBIX 371aKOB). DPYKTHI U OBOILU COJEPKAT KaJIUid, CIIOCOOCTBYIOIIMI
CHIPKEHUIO KPOBSIHOTO JaBjieHUsA. Posib mepepaboTaHHBIX MUIIEBLIX MPOJYKTOB Kak
HMCTOYHUKA COJIU B palliOHE OOBICHSIETCS TEM, YTO COJIEPKaHUE COJTM B HUX OCOOCHHO
BBICOKO (B CiIyyae TOTOBBIX OJIIOJ, MSCOINPOAYKTOB, TAaKMX KaK OEKOH, BETYHMHA U
CBIPOKOTYEHAs KoJibaca, ChIPOB, COJICHBIX CHEKOB, JIAMIIIN OBICTPOTO MPUTOTOBICHUS
U T.JI.), @ TAKXKE TEM, YTO OHHU MOTPEOJISAIOTCS YacTO M B OOJBIIMX KOJIUYECTBAX (B
ciydae xjeba v mepepadOTaHHbBIX 3ePHOBBIX MPOTYKTOB). Coslb Takke T00aBIsSETCS B
MIUIIY BO BpeMsI PUTOTOBIICHHUS (B BUJIE CYXUX OyJIbOHOB) WM YK€ Ha CToJie (B BUIIE
COYCOB M MUIIEBOM coyin). BMecTe ¢ TeM MHOTHE NPOU3BOAUTENN MEHSIOT PELEHTYPY
CBOCH TPONYKIMH IS COKpPAIICHUS COJICPXKAHUS COJM, U TOTPEOUTENSIM
peKoMeHyeTCsl 00pallaTh BHUMaHKUE Ha ATUKETKH MPOJAYKTOB M BEIOMPATH POTYKThI
C HU3KUM COJIEpKaHUEM HATpHS.

BO3 pexomenayeT B3pOCibIM NOTPEOATh MEHEE 5 T COJIM B IEHb (UyTh MEHbIIIE
OJIHOM 4YaitHOM j0kkH). /{51 mereit B Bo3pacte ot AByX a0 15 mer BO3 pekomenayet
KOPPEKTUPOBATh PEKOMEHIOBAHHOE MAaKCHUMaJIbHOE MOTPEOJICHHE COJIM B CTOPOHY
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YMEHBIIEHUS UCXOJI U3 UX MOTPEOHOCTEN B AHEPTUU MO CPABHEHHUIO C B3POCIIBIMU,
YTO COOTBETCTBEHHO COCTABIISAET 2,5-5 Tp/CyTKH.

Crnenyer OTMETHTb, UYTO HATPUHN SBIISETCS BAXKHEHIIIIM OMOTEHHBIM 3JIEMEHTOM,
HEOOXOMMMBIM [IJIs1 TIOJIJICP>KaHKS BOJHO-IIEIOYHOTO OanlaHca, Tepeaadd HEePBHBIX
UMITYJIbCOB, HOPMAJIBHOTO  (DYHKIITMOHMPOBAHUSA KIETOK. M30BITOK  HATpwHs
COMPOBOK/IA€TCS MOBBIIIEHUEM KPOBSIHOTO JaBJICHUSI, IOBBIIICHHBIM HAMPSHKEHUEM B
paboTe cepAeHYHO-COCYIUCTON CHUCTEMBI, HAKOIUICHHEM XHUAKOCTH B OpraHHU3ME,
HapylIeHuEeM 0OMEHa BEIIECTB, COMPOBOXKIAIOMIETOCS] (POPMUPOBAHUEM U30BITOYHOMN
MaccChl Tena.

OCHOBHBIE HCTOYHUKH TMOTPEOJEHUS HATPUS B MHUIIE ONPEACISIOTCS
KyJIbTYPHBIMH OCOOCHHOCTSIMU U KYJIUHAPHBIMU MPEANOYTECHUSMU HACEJICHHUS.
Hatpuii B 3HAQUUTENBHBIX KOJUYECTBAX COACPKUTCS B MPOAYKTAX MOBCEIHEBHOTO
yHnoTpeOsieHus - B MOJIOKE, Msce, XJIeOOOYJIOUHBIX HW3JAENUSAX, MSICOMPOAYKTaX,
CHEKOBOMW MPOJYKIIMH, a TAKXKE BO BKYCOBBIX JI0OABKaxX K ITHIIE (COYCHI, TPUIIPABHI).
Hatpuii cogepkuTcs TakkKe B TIIyTaMare HATPUsl, KOTOPBIM MHMPOKO HCIIOIB3YETCS B
KaueCTBE MUILEBOM T00aBKM BO MHOTHX PETMOHAX MUpA.

Jlist perieHus rno0anbHOM 3a7a4d M0 CHHXKEHHIO 3a00JIEBAEMOCTH HACEICHUS
OXHMpeHueM, OO0JNe3HSIMH CHUCTEMbl KpOBOOOpamleHus, HapaAay ¢ OpPOYUMHU
MEpONPUATUAMHU OOJIbIIIOE 3HAYEHUE MMEET COKpalleHue noTpedneHus coiu. s
peanu3anuy 3TOM 33Ja4yd Ha MONYJSALMOHHOM YPOBHE HEOOXOAMMO MPOBEICHUE
IJIAHOMEPHOM paboOThI MO MEPECMOTPY TEXHOJIOTMYECKUX KapT U COKpPAIICHHEM B
TEXHOJIOTUU MIPUTOTOBJICHUS OJIIO/I COJIH, TTOBBIIICHUE B CTPYKTYpE MUTAHUS PPYKTOB
U OBOIIEH, mupokoe HHGOPMHPOBAHWE HACEJICHUS O JIaHHOW mpoblieMe U ee
npuuyrHax. B JoMamHUX yCIOBUSIX 11€71ecCO00pa3HO TMOCTENEHHO COKpallaTh
KOJIMYECTBO BHOCHMOM B OJI0a MPU TMPHUTOTOBJICHUH COJH, YOpaTh ¢ 00€IEHHOTO
CTOJIa COJIOHKY, TpH (OPMHUPOBAHUM MEHIO OTAaBaTh MPHOPUTET C HUBKUM
conepkanrieM Hatpus. CieayeT OTMETUTh, YTO BKYCOBBIE PEIENTOPHI UeIOBEKa K
MOHM)KEHHOMY MOTPEOJIEHUIO COJIM aIallTUPYIOTCS MMOCTENEHHO, MPUOTKPbIBas OoJee
HIMPOKUI JUAITa30H BKYCOB.

Ntak, OCHOBHBIMM MCTOYHUKAMU MOCTYIICHUs] HaTpusl (MOBapEHHOM COJIU) B
OpraHu3M 4YeJoBeKa SIBJIIOTCSA XJIeO W XJICOHbIE MPOIYKThI, KOJOACHBIC U3ACTUS U
MSICHBIE KOHCEPBBI, CHIPbI, KOHCEPBUPOBAHHBIC OBOIINM M COJICHBbS, COJICHas |
KOITYeHasi pplOHask MPOIYKLIHUS, a TAKXKE MPOAYKTHI ObICTpOro nutanus (pact-dyn) u
pasznu4yHble KOMOWHHUPOBAHHBIE MPOAYKTHI (COYChI, KeTuynbl U Ap.). Conepxkanue
HATpHs B XJIEOOOYIOUHBIX U3aenusIX koneodnercs ot 246 mo 499 mr/100 r. MsicHbie
koHcepBbl coaepxkaTr oT 400 mr mo .800 mr/100r (mist GompiHCTBA - OKOJIO 600
Mr/r), BapeHble kosbacHble wuznenus ot 800 mo 1000 wmr/100r, BapeHo- u
ceipokormaenbie 1500- 2000 mr/100 r. OBoIIHBIC KOHCEPBBI M COJICHBS COJIEPIKAT OT
600 mo 1100 mr/100 r narpusi. ComepaHue HATpuUs B PBHIOHBIX KOHCEPBAxX
coctasisier 540-700 mr/100 r, B komrueHoit pride - 1o 1000 mr, a B cosieHoM - 6oJiee
4900 mr/100 r. B mopiiuu HEKOTOPBIX MPOIYKTOB hacT-Ppyaa MOKET COAEPKATHCS 10
1000 mr Hatpust Ha 100 rp. npoaykTa.

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

OCHOBHBIMM HMCTOYHHUKAMHU JOOABJIEHHBIX CAaXapoB SBIISIOTCS MYYHbIE
KOHJUTEPCKUE W3MENHUs, TOPThl U MUPOKHBIE, KOH(DETHI, CIAJIKKUE KUCIOMOJIOUHbIE
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MPOJIYKTHI U TBOPOKHBIE M3ENHUS, CaJKUe 0e3aJIKOroJibHbIE HATUTKU, HEKTaphl U
COKOcoOJiepKamue HamuTKu. [log moOaBiIeHHBIM caxapoMm CiemyeT MOHUMAaTh BCE
BUJIBI TMPOCTBIX YTJIEBOAOB (caxapo3a, TTIOKO30(DPYKTO3HBIN CUPOII, KpaxMmaiabHas
MaToKa, MeJ1 U JIp.), BHOCUMBIE B MHUILEBOM MPOIYKT JUIsl IPUAAHUS CIIAKOTO BKyCA.

B cootBerctBUu ¢ paeiictByromumu ['OCTamu B cocTaBe Me4YeHbS MOXKET
conepkathest ot 20 mo 45 1/100 r caxapa, B koH(peTax 65-75 /100 T, B TUPOKHBIX U
toprax ot 30 mo 65 1/100 r. Kucnomonodnbie NPOIYKTHI, TaKUE KaK CHIPKU
TBOPOKHBIE TJIa3upoBaHHbIE cosiepkat 22- 30 1/100 r caxapa, HOrypThl (PPYKTOBBIC
or 6 1o 14 r/100 r, Woryptel mutheBbie 7-15 1/100 r. CymiecTBeHHBIM BKIaa B
noTpebieHre caxapa BHOCIT O€3aJIKOTOJIbHbIE HAUTKU, KOTOpbIe coaep:kar 5-12
r/100 1 caxapa, a Takke COKOBas MPOAYKIUs ¥ HeKTaphl - oT 10 1o 35 r/100 r.

YnoTtpebneHnue caxapa (B 4MCTOM BUJE U B COCTaBe MPOJIYKTOB M OJIIO]) B
koiuuectBax Ooisiee 40 T/CYTKM CYIIECTBEHHO MOBBIIIAET PUCKU (POPMUPOBAHUS
M30BITOYHOM Macchl Tesia, OOJie3HEH CHUCTEMBI KpPOBOOOpAICHUS, HApPYIICHUN
BOCIIPUUMYMBOCTH K WHCYJIMHY W JICNTUHY, YXYIUIEHUs mamstu, kapuecy. BO3
PEKOMEHAYET OrpaHU4UTh OTpebieHne caxapa B 20 1/cyT (2 CTOJIOBBIC JIOXKKH).

[IpoGnema kapueca XOpOIIO 3HAKOMa BCEM, HAauWMHAasg YyXE€ C JIETCKOro
Bo3pacta. M3BecTHO, 4TO OakTepuu POTOBOM MOJOCTH MHUTAIOTCS TMPOCTHIMU
caxapaMd. B pesynapTaTe MX  JKHU3HEAEATENBHOCTH  00pa3zyercs  KHUCIOTa,
paspymarpomas 3yOHyl0 »Maib, a 3aTeéM M JEHTUH, (OPMHUPYETCS Kaphuo3Has
MOJIOCTb.

['opmon  menTuH  HeceT WHGOPMAIMIO B MO3IOBYHO TKaHb 00
YAOBJIETBOPEHHOCTH CBHEJCHHOM TMHINEH U BbI3BIBAET B OpPraHU3ME YYBCTBO
HachleHns. OpykTo3a MpEensITCTBYET MOMAaJaHUI0 JIENTUHA B MO3T U CO3MAET
MCKYCCTBEHHOE YYBCTBO I0JI0/1a. Y JIFOAEH C PE3UCTEHTHOCTHIO K JIENITUHY MO3T HE
MOJIYy4YaeT HY’KHOT'O CUTHAJIA, [IO3TOMY UM CII0KHEE KOHTPOJIUPOBATh CBOM alleTuT.
HccnenoBanusi Ha KpbIcax MOKa3ajiH, YTO y >KUBOTHBIX, KOTOPBIE YIOTPEOJISIIOT
¢bpykTo3y, BbIpabaTbiBaeTCad OOJbLIE JIEITHHA, 4YeM o00buHO. B pesynbrare,
YyBCTBUTEIHLHOCTh OPTraHU3Ma K HEMY CHUXKAETCSI, JKUBOTHBIE ITIOCTOSIHHO XOTST €CTh.
Korna ¢pykro3y yOupanu u3 paiyioHa KpbIC, YPOBEHb JICITUHA BO3Bpalajcs B
HOPMY, alMeTUT CTAOUIU3UPOBAJICS.

Yuénble n3 HoBoll 3emanany mocTapajiich HAWTU CBSI3b MEXAY JUIIHUM
BECOM Yy MYXXYMH M HMX BO3PAcTOM, OOIIECH KaJOPUITHOCTBIO MUTAHUS, CaxapoM,
ynoTpeosieHneM ankoroisi, Kyperuem. Camasi CHIbHas CBSI3b IPOCIICKUBATIACH
MeX Ty HabOpoM Beca U yrmoTpebieHneM caxapa.

AMEpPUKAHCKUE Y4YEHbIE MPOBEIU H3YUUIIU PE3UCTEHTHOCTh K HMHCYJIUHY Y
KPBIC, 1aBasi UM MUILY C BBICOKUM COJEPKAHUEM caxapa, B Pe3yJIbTaTe CyIIECTBEHHO
CHU)XAJIACh YyBCTBUTEIHHOCTH K JICITUHY U WHCYJIUHY.

Wznumninee exeTHEBHOE YMOTpeOJeHHE caxapa CYIIeCTBEHHO IOBBIIIACT
pucku  (GOpMHUpOBaHUS caxapHOro jauadera, 4Yro OBUIO  TMOATBEPHKIACHO
NOMYJISIIMOHHBIM UCCIEA0BAaHUEM (B MCCIEOBAaHUU MPUHUMANI y4yacTue 6omee 51
TBICSYU 4ell.), mpoaoipkaBmuMes ¢ 1991 mo 1999 rr. beino gokaszaHo, 4To y JrOJeH,
KOTOpbIE PEryJsipHO YMNOTPEOJAIOT MOACTANIEHHbIE HANUTKU (JIUMOHAJ, CIAIKUAN
yail, SHEPTeTUKH, cIaaKkui kode) puck GpopMupoBanus auadeTa ObLI BBHIIIE, YEM B
KOHTPOJIbHOM rpyrne B 4,8 pa3za, I€4YeHOYHON HEJOCTATOUYHOCTH — B 3,4 pa3a. Takxke
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B UCCJICIOBAaHUH OBLIO MOKA3aHO, YTO €CIM YEJIOBEK €KETHEBHO BHIITUBACT CTAKaH
CJIAIKOTO JIMMOHAJIa, OH B CpEIHEM MPUOABISET B TOJ, TOJBKO B CBS3H C ITUM
dbakTopoM 0okoj0 6 JUmHUX Kr. Eie ogHuM w3 HEOJIArompUATHBIX MOCIEACTBUN
©KEITHEBHOTO M30BITOYHOTO YIOTpPEOJNIEHUs caxapa SBISETCS HETAaTUBHOE
BO3JICICTBHE TOBBIMICHHOTO COJEP)KAHMS caxapa B KPOBH HaA THUIIOKAMII, YTO
COMPOBOXK/IACTCS CHIDKCHHEM KOTHUTHUBHBIX BO3MOXHOCTEH OpraHm3Ma -
YXYAIIAeTCS MaMSTh, pa3BUBACTCS SMOITMOHAIBHAS TYITOCTb.

Jlng  pemieHus TI00aNbHOM  3a7aud MO COKPAIIEHHIO  KOJUYECTBa
noTpedsieMoro caxapa HeoOXoauMa peau3alusi KOMIUIEKCa Mep 1O MOBBIIICHUIO
OCBEJIOMJICHHOCTH JIETEH M MX POJIUTENCH O BIMSHHUM caxapa Ha 3J0pOBbE, B T.4. O
OBICTPBIX W OTCPOYCHHBIX d(P(PeKTax; MEepPecMOTp TEXHOJIOTHUSCKUX KapT |
COKpAIlIEHUE B TEXHOJIOTMH MPUTOTOBIICHUS OJII0]] caxapa, MOCTEIIEHHOE UCKITIOUECHUE
U3 paldoOHa TUTaHUS IIKOJIHHUKOB KOHJIUTEPCKUX H3JIETUNH U 3aMellleHHEe UX
bpykTaMH W HOTypTamu, TMOMyJIIpU3AIUs  WCIOJB30BAaHUS  HEKAJOPUHHBIX
Caxapo3aMEHUTENIEH.

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

MsicHBIE TIPOAYKTHI, TaKWe KaK KOJOAachl, COCHCKH W CapAeIbKH, MSICHBIC
JIETMKATEChl, TOTOBBIC KYyJIWHApHBbIE WU3Aeaus, MoaypabpukaTbl U KOHCEPBHI,
MO3UIIMOHUPYIOTCS KaK UCTOYHHUK TOJHOIICHHOTO O€JIKa C BRICOKOW YCBOSIEMOCTBIO U
OMOJIOTUYECKOM IIEHHOCTHIO, B TOKE BPEMS OHU SIBIISIFOTCSI OCHOBHBIMHU HCTOYHUKAMHU
xupa. Conepxanue O6eika B BApEHbIX K0ja0acax, COCUCKaX U capeiibKax KoyueOaeTcs
ot 8% 1o 13%, Toraa kak xupa ot 15% mo 38%, mpu 3TOM COOTHOIICHHE OETOK/KHUP
cocraBisier oT 1:1,15 mo 1:4,75. B rpymnme moiyKOIMYEHBIX, BapEHO-KOIMUEHBIX U
CBIPOKOMYCHBIX KOJIOAC W JCIMKATECHBIX MSCHBIX TIPOAYKTOB COOTHOIIICHHE
OeJIOK/Kup Yallle Bo3pacTaeT B CTOPOHY Ipeobananus xupa. Coaep:kaHue Xupa B
MSCOPACTUTEIIBHBIX KOHCEPBaX, BBITYCKAEMBIX I10 HAIMOHAILHOMY CTaHIAPTY,
koaeoiercs oT 8% 10 35,0% u 3aBHCHUT OT BUJIa U COOTHOIICHUH MCIIOJIb30BAHHOTO
CeIpbs. [Ipu 3TOM Ta ke TMPOAYKIHS, HO MMPOU3BOAMMAS TI0O TEXHUYECCKUM YCIOBUSIM
NPEANPUATANA, MOXET COACP)KaTh 3HAYUTEIBHO OOJbIIEe KOIMYECTBO JXKHMpa. B
KOHJUTEPCKUX U3JICTUAX B 3aBUCUMOCTH OT COCTaBa KOMITOHEHTOB COJICpYKaHUE KHAPa
nocturaeT 30%. B roToBbIX coycax 1 MaiiloHE3aX CO/ICPKAHUE KUPA MOKET IOCTUTATh
65%. Conep:xaHue HACBHIIIEHHBIX JKUPHBIX KUCIOT B MSICHBIX MPOJAYKTAaX KOJIEOIETCS
ot 3,3% no 11,6% B 3aBUCHUMOCTH OT COJEpKaHUA KHpPAa U BUJA UCIOIb3YEMOTO
CBIPbS, TIPH ITOM y CYIIECTBEHHOW JOJIM aCCOPTHUMEHTA KOJIOACHBIX W3JEIUN OHO
COCTaBIIsIET B cpenHeM 5-6%. B mosiouHo#l npoaykuuu npu ypoBHE xupa g0 10%
TaKXke COAEePKUTCS 5-6% HACBIIIECHHBIX KUPHBIX KUCIOT.

N30b1TOUHOE TTOTpEOICHUE JKUPHOW UMM TakK€ BO MHOTOM OIPEACIISICT
puckd GOpMUPOBAHUS TOBBIICHHOW Macchl Tena, 3a00JeBaHWA  CHUCTEMBI
KpOBOOOpaIeHus: (aTepockiaepos3a), HapyUIEHUIO KUPOBOTO oOMeHa, (YyHKIUU
TICYCHH.

OTnenbHO ClleyeT OCTAaHOBHTHCS Ha TPAHCH30MEpPax >KUPHBIX KHCIIOT
00pa3ylIUXCsl TPH TUAPOTCHE3AIMH JKUIKUX PACTUTENbHBIX Macel. VIMeHHO
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TPAHCU30MEPHI, OKA3bIBAIOT CYILIECTBEHHOE BIIMSIHUE HA PUCKU PA3BUTHUA CEPACYHO-
cocyaucThix 3aboneBanuii. [loaToMy WX comepkaHUE B MACIOKHUPOBON MPOIYKIIHH
SBJIICTCSI TTIOKa3aTesieM 0€30MacHOCTH B CTPOTO periaMeHTHpyeTcsi. B cooTBeTCTBIHM
¢ nerictByromumu TpedoBanusMu TP TC 024/2011 «TexHHYecKHid perjaMeHT Ha
MacJIOKUPOBYIO MPOAYKIHIO» COJIEPKAHUE TPAHCU30MEPOB JKUPHBIX KHUCIOT B
MacCJIOKHUPOBOM MPOIYKIIHH HE JTOJKHO IpeBhImaTh 2%.

Cozpatenem MeTolla TUAPOTCHU3ANMHU (IPUCOETUHEHUS] BOJOPOJIa K JIBOMHOM
CBsI31) cuuTaroT ¢paniry3ckoro xumuka Ilons Cabatbe. B utone 1897 rona on caenan
OTKPBITHE, 3aJI0KUBIIIEE OCHOBBI IPEBPAICHUS] PACTUTEIBHOTO Macjia B TBEPAYIO
cyocranuuto, B 1912 romy momyuun 3a sto HobGeneBckyro mnpemuto. Cabatbe
OOHapyXUJI, YTO MEJIKUE YaCTHUIbI HUKEJIS CIIYXKAT XOPOIIMM KaTaanu3aTOPOM PEaKIUuU
ra3oo0pa3HOro BOJIOPOJAa C ITUJIICHOM, MPOCTEHIINM YTIEBOJOPOJOM C JBONHOMN
CBs3bI0. HO BCKOpE BBISICHUIIOCH, YTO TaKUM K€ CIOCOOOM MOXKHO MPUCOEIUHSITH
BOJIOPOJT ¥ K JPYTUM BelIecTBaM ¢ ABOMHOM CBsA3bl0. B 1901 rogy HeMenkuii XUMUK
Bunbrensm Hopman npuMeHUI 3TOT METOJ JIsl EPEPaOOTKH KUAKUX PACTUTEIBHBIX
Macesl B TBepable Xkupbl, a B 1902 romy mosydusn Ha Hero mnarteHT. I[Ipomecc
TUJpOreHn3auu (TUAPUPOBAHKUE) MPOUCXOIUT MPU MPONMYCKAHUU BOJOPOJA IO
JIaBJICHHEM 4Yepe3 MacJIo, HarpeToe A0 BBICOKOM Temmeparyphl (okono 200 rpamycoB
enbcust). IIpm 3TOM YacTh HEHACHIIMIEHHBIX >XUPHBIX KHUCJIOT MpeBpaliacTcs B
HACBIIICHHBIE.

N3HayanbHO THUIPOTEHU3UPOBAHHOE MACJIO HE CUHUTANIOCh BPEIHBIM U JAXKE
PEKOMEHA0BAIOCH KaK 3/10pOBasi albTEPHATUBA KUBOTHOMY >kUpy. HuKoro He cMyTuin
TOT (DaKT, YTO TPU YACTUYHOW THAPOTCHU3AIMU HM3MEHSAETCS MPOCTPAHCTBEHHAS
CTPYKTypa MOJIEKYJI: 3HAYUTEIbHAS YaCTh HEHACHIIIICHHBIX JKUPHBIX KUCIOT (110 60%)
nepexoauT u3 1uc-¢popmbl B TpaHc-¢popmy. C TOYKM 3peHUS MPOU3BOIUTEICH
MaprapyuHOB HAKOIUIEHUE TPAHC-U30MEPOB BIMSJIO HA CBOWMCTBA JKHpPA TOJIBKO
MOJIOKUTENIBHO, TTOCKOJIBKY MPUBOJUIIO K TMOBBIIICHUIO TEMIIEPATYPhl TJIABJICHUS U
TBEPJOCTU. [ UIpOTEeHU3UPOBAHHBIEC MACia U MapTrapuHbI HA UX OCHOBE OBLIU JICIICBIIE
CIIMBOYHOTO MacJia, JOJbIIE XPaHWIUCh (Jaxke 0€3 OXJIAKICHHS) U TO3BOJISUIH
MHOTI'OpPa30BOE UCTOJIb30BAHUE MIPH JKapke. UIMEHHO ruIpOoreHn3upOBaHHbBIN )KUP CTaJ
ocHoOBOM uHaycTpun "dact-dhya" u npuratenem ee OypHoro pazsutus. B 1993 roay B
)kypHaiie "JlaHueT" BbIILUIA CTaThsl, aBTOP KOTOpOM Yonrep Buiwier yrBepxaan, uro
MOTPeOJICHUE TPAHC-KUPOB MPUBOJUT K TMOBBIIIEHUIO PUCKA CEPICUHO-COCYIUCTHIX
3a0oneBanuii. [lpuunHa, MO MHEHWIO aBTOpa, COCTOSJIA B TOM, YTO TPAHC-KHUPHI
BBI3BIBAIOT U3MEHEHUE COOTHOIICHUS JTUTTOMPOTEMHOB BHICOKOW M HU3KOM MJIOTHOCTH
B CTOPOHY VYBEJIMYCHHUS TMEPBHIX. DTO B CBOI oOuYepeab sBIACTCS (HaKTOpPOM,
MpeApacnoiaraloliuM K arepockieposy. CBou npeamnosioxenus Bumier noaTBepani
dbakTamu, MOACYNTAB TOTPEOICHUE TPAHC-)KUPOB B PAIMOHE 85 THICAY 370POBBIX
YKEHIIMH, a 3aTeM B TEYCHHE BOCHMU JIET PETUCTPUPOBAI CPEU HUX 3a00JIEBAEMOCTh
U CMEPTHOCTh OT cepJeuHbiX 3a0osieBanuil. KommuecTBO uH(MAPKTOB, CilydyaeB
BHE3AITHOM CMEPTHU OT CEPACYHOTO IMPHUCTYNMa M BBIPAXKEHHOCTh aTEPOCKIEPO3a
OKa3aJIMCh CYIIECTBEHHO OOJbIIE CPEAM TeX, KTO BCE ITH BOCEMb JIET €] MHOIO
MaprapuHoB. Takum 00pa3om, Ucciae0BaHUsI TTOKA3aIH, YTO TPAHC-KUPBI BEIYT CeOs
WMHA4e, YeM IMC-KUPBI, HE TOJBKO HA CKOBOPOAKE, HO W B opranusMme. Hampumep,
OKa3aBIIMCh B cocTaBe (GoChHOIUIUI0B KICTOUYHBIX MEMOpaH, OHU BIUAIOT HA PadOTy
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OCNIKOBBIX ~ MOJIEKYJ,  NPOHU3BIBAIONIMX  MEMOpaHbl, TaK  Ha3bIBAEMBIX
TpaHCMEMOpPAHHBIX OCIKOB. A 3TO B CBOIO OYepeIb HApYIIAET Mepeaady CHTHAJIOB,
HaIrpuMep, MpU B3aUMOJICHCTBUU TOPMOHOB C PELENTOPaMH, MTOCKOJIbKY PELENTOPHI
KaK pa3 ABJISI0TCS TpaHCMeMOpaHHbIMU Oenkamu. CTpasaeT TPaHCIIOPT BEILIECTB, BEIb
OeJNIKOBbIE KaHalbl JIJIsi MEPEHOCAa MOJIEKYJl uepe3 MeMOpaHy TakXe OTHOCSTCS K
TpaHcMeMOpaHHbIM OenkaMm. Tak kak (HochoMumuabl SBISIIOTCS €I M ChIPhEM IS
CHUHTE3a MOJICKYJI HIMMYHHON CHUCTEMBI, HaJMYMEe B HUX JKUPHBIX KHUCIOT B TpPaHC-
KoH(opMauu TPUBOAUT K HAPYIICHUIO OMOXMMHHM BOCHAIUTEIBHBIX IMPOIIECCOB.
[loMuMO TIOBBIILIEHUS pUCKA Pa3BUTUS aTEPOCKIEpO3a M  COIMYTCTBYIOIIUX
3a00ieBaHUN cepaia M COCYlIOB, TpPaHC- HU30MEphl MPHUBOAIAT K CHUKEHHUIO
YYBCTBUTEJIBHOCTH KJIETOK MOKETYIOYHONM JKeNe3bl K WHCYJIMHY — pPa3BUBACTCS
nuabeT 2-ro TUIA, XPOHUYECKUX BOCIHAIUTENbHBIC IMPOIECChl, OXHUpeHHe. Takum
o0pa3oM, €CJii BMECTO HOPMAJIbHOTO CTPOUTEIHLHOTO MaTepHalia MbI IMpejjaraeM
OpraHu3My OpakOBaHHBIE TPaHC-U30MEPHI, OOPaA3YIOTCS NePEKTHBIE OMOJIOTUUYECKUE
CTPYKTYpPHBI, KOTOpPbIE HAUMHAIOT JaBaTh COOIA.

J{nsi yMEHbIIIEHUs] TOTPEOJICHUSI TPAHC-KUPOB HEOOXOJWMO HCKIIOUUTH W3
palMoHa THMTAHWS MaprapyuHbl, TPOCMATPUBATh OSTHUKETKM Ha MpHOOpeTaeMbIe
MIPOYKTHI HAa MPEAMET COJICPKaHMS B HUX TPAHC-U30MEPOB JKHPHBIX KHCIIOT.

Takum 00pa3oM, MEPONPUSTHS IO CHUXEHUIO COACPKAHUS B MHILECBOU
MPOIYKIIMA KPUTUYECKH 3HAYMMBIX HYTPUCHTOB PEANTHM3YIOTCS IO TPEM OCHOBHBIM
HampaBjieHusAM: 1) paboTa ¢ HaceJICHHEM IO BOIPOCaM 3J0POBOTO MHUTAHUS; 2)
MH()OPMUPOBAHKNE HACEJICHHS O COJICPKAHUU KPUTUYECKH 3HAYUMBIX HYTPHUEHTOB B
NUINEBOW MPOAYKIMH; 3) COKpallleHHEe KOJMYECTBA MPOAYKTOB, HCTOYHHKOB
KPUTUYECKU 3HAUUMbBIX HYTPUEHTOB B MEHIO OPTaHU30BaHHBIX KOJJIEKTHBOB.
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PucyHnok.-1. UucjieHHOCTH 00y4al0Iuxcsi B 0011eo00pa3oBaTeibHbIX
opranu3anusix no P® B nmuamuxe 3a 2012-2019 rr.

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

TeppuTopuA 2012 2013 2014 2015 2016 2017 2018 2019

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

Tadauuna 2. - YuciaenHocts o0yyarommxcs 1-4-x kjiaccon
001eo0pa3oBaTe/IbHbIX OPraHu3anni B JuHAMHKe 110 P® u @egepainbHbIM

Oxpyram P®

NPOrH032 npordHo3 nporHo3

Teppuropnn | 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
1000 | 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
N60 | 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 391335 | 406689
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PucyHnok - 2. YaeJbHbIi BeC IIKOJbHUKOB M IVIOTHOCTH HaceJieHus 1o P® B
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PucyHnok - 3. 3a60/1eBaeMOCTh caxapHbIM AMA0€TOM /1eTeil U MOAPOCTKOB
(o0mas) mo P® B qunamuke 3a 2012-2019 rr. (na 100 ToIC. HAC.)
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Pucynok. — 4. CpegneMHoroieTHuii npupoct (YObljIb) YPOBHS 3a00J1€Ba€MOCTH
AeTeil U MOJAPOCTKOB CAXapHbIM 1Ma0eToM
3a 2012-2018 rr. (8%)
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Tadoauna 3. - Jlunamuka 3a601eBaeMocTH caxapHbIM auaderom (Ha 100 ThIc.)

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

Llentpatersit GO 115,81 128,3 (1369 | 1389 | 147.3 133.4 1.16 2
Cepepo-3amamHeii GO 138,21 148,9( 166,1 | 1684 | 174.1 159.1 1.19 1
J1075503::0le) 96 |[117.3]1204 (1273|1283 117.9 0,74 3
Cesepo-Kaexkasckmit @O 45,1 1 529 | 60,5 | 62.4 | 65,1 57,2 0,49 8
IpuBomkckHi @O 946 | 103,91 113,5|116,2| 1232 110,3 1,93 5
Vpatecrii @O 117,7( 114 | 125,4 [ 133,7 | 142.1 126.6 115 3
Cubupckmit ©O 83,5 | 90 |101,5]1062| 1173 99.7 0,79 6
HansreBocroureri O 804 |1 93,5 989 | 96,8 | 973 934 0,94 7
[Tpomomxkenne Tabmuibt 3.

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

Henrpasisii O 28391 309 | 328 | 341 |352.4| 32238 1.12 3
Cesepo-3amameed PO | 3721 | 385 |401.7| 408 [432.6| 399.9 138 1
FOsxmm1i ©O 2162 271 |282.6| 320 [301.9| 2783 0.96 5
Cesepo-Kasrascxni @O | 1191 | 140 |145.9| 150 [ 147.8 140.4 0.49 8
IpeBomkekHi PO 256.1 ] 259 |289.3| 291 |313.2| 2818 098 4
Vpamckuit ©O 328.5 ] 298 |334.4| 350 |366.2| 3354 1.16 2
Cutupekmi PO 2256 247 |280,1| 298 |309.2| 271.9 0.94 6
HamsrerocToHEIH PO 216 | 229 [246.6| 268 |255.4| 243.0 0.84 7
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PucyHok - 5. 3a00;1eBaeMOCTh O:KMpPEeHHEM Y eTeill M MOAPOCTKOB (00111as1) 1Mo
P® B nunamuke 3a 2012-2019 rr. (1a 100 TbIC. HaC.)
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PucyHnok. — 6. CpeaqHeMHOro1eTHUI NpUPOCT (YObLJIb) YPOBHS 3a60.11eBaeMOCTn
JeTeill M MOAPOCTKOB 0KUPEHUEM
3a 2012-2018 rr. (8%)

Tabauua 4. - /lunaMuka pacnpocTPaAaHEHHOCTH O:KHMPEHMS y ieTell U MOAPOCTKOB
(na 100 ToIC.)

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