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[Tpunoxenue 2
YTBEPXIEHA

npuka3zom PocriorpebHaizopa
ot 07.07.2020 Ne 379

OBYYAIOIIAA (ITPOCBETUTEJIBCKAS) ITIPOI'PAMMA
110 BOIIPOCAM 30POBOI0 NUTAHUSA
AJI1 ieTed IIKOJIBLHOI0 BO3pacTa

I. O6mue nmoso:keHust

Obyuaromasi IpOCBETUTEIbCKAs MporpaMMa il IIKOJBHUKOB «OCHOBBI 3[0POBOTO THTAHHS»
nmpenHazHayeHa g oOydaromuxcs (5-11 kimaccoB) oOmieoOpa3zoBaTenbHBIX opranuzanuii. IIporpamma
pa3paboTaHa B IeNsIX peam3anui GeaeparbHoro mpoekta «PopMUpoBaHUe CHCTEMBI MOTHBAITUH TPAXKIAH K
300pOBOMY 00pasy >KH3HH, BKJIIOYas 3I0POBOEC MHUTAHME M OTKa3 OT BPEAHBIX NpHBBIUEK (YKperieHue
OOIIIECTBEHHOTO 3/I0POBBS)» HAMOHANBHOTO TpoekTa «Jlemorpadus» m B coorBerctBuu ¢ [lmanom
MeponpuaTuid PocmorpebHam3opa Mo peanu3aliid MEepOnpHsITHA (eaepalbHOTO MPOEKTa «YKpeIieHUe
obmrecTBeHHOTO 370poBBs» Ha 2019 rom m mepcnektuBHbI mepuoxa 2020-2024 romoB, yTBEp:KACHHBIM
npuka3zoMm PocmorpebHamzopa ot 25.01.2019 Ne 29, s perieHus 3afad 1mo (GOPMHPOBAHHIO CPEIbI,
CIOCOOCTBYIOIIEH TOBBIIMICHUI0O WH(GOPMHUPOBAHHOCTH TpPaXKAaH OO0 OCHOBHBIX MPHHIMUIAX 3J0POBOTO
IIUTaHUsA.

B mporpamme npencraBnena uHGpopmMayst 00 0CHOBaxX 3I0pPOBOTO MUTAHUS, 3HAYMMOCTH BUTAMHUHOB
U MUKPOSJIEMEHTOB U TAPMOHHUYHOTO POCTa M PA3BUTHS, PAIMOHAIHHOTO PEKMMA MUTAHUS, BHIPAOOTKH
3I0POBBIX MHIIEBBIX CTEPEOTUIIOB MTOBEICHHUS U MUIIEBBIX IPUBBIYEK HA ATAlle POCTa M Pa3BUTHS peOCHKa.

I1. Henesoii pazaen

2.1. Akmyanvnocmes npozZpammol.

310poBOE MHUTAaHHE SIBISIETCS OJHUM W3 0a30BBIX YCIOBHH 3I0pOBbs JIeTel, (OPMUPYET 3I0POBHIE
CTEpEOTHIIbI NMUTAHUS, 3/0pPOBOE IHUIIEBOE IOBEACHHE IMOJPACTAIOLIEr0 MOKOJIEHUS Ha TMepcrleKkTuBy. B
HACTOsILIEE BPEMS y 3HAUMTENBHOIO 4YHCIa JAeTed yxXe K I[IKOJBHOMY BO3pacTy (OpPMUPYIOTCS
MaTOJIOTUYECKUE MUIIEBbIC NPUBBIYKH - U30BITOUHBIN M0 KAJIOPUMHOCTH Y>KUH, Ype3MepHOe MmoTpelieHue
COIM U caxapa, JIETKUX YIJIEBOAOB (IpENNOUYTeHHE MPONYKIMH C BBICOKHM COJAEp)KaHHEM caxapa
(KoHOUTEpCKUE M3MENHs, CIaJlKhe BBIIEYKAa M HAIMTKH), )XHUpa U coiM (KoJOacHble M3IENUS U COCHCKH,
dbact-pyxa), 0OTMEUaIOTCSl 3HAYUTENBHBIE 110 MPOAOJKUTEIEHOCTH NEPEPhIBBI MEXY OCHOBHBIMH ITpHEMaMu
MUIIY, MHOXKECTBEHHbIE HEYNOPSJOYCHHBIE TEPEKYChl. DTO TMOBBIMIACT PUCKA (HOPMHUPOBAHHS MATOIOTHH
JKETYOYHO-KUIIEYHOTO TpPaKTa, JSHAOKPUHHON CHCTEMBI, YBEJIWYMBA€T PHUCK pPA3BUTUS CEPACHHO-
COCYIUCTBIX 3a00JI€BaHUI, M30BITOYHOH Macchl Tena, caxapHoro nuadera. IlonTBepkineHueM MpoOIEeMBI
CIIy’)KaT PEerucTpupyeMble IoKa3aTenu 3a00JeBaeMOCTH JIeTeld W TOJPOCTKOB CaxapHbIM JuabeToM |
oxxupenueM (puc.l).
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Bropoii acriekt mpoOieMsl - HEJOMONydYeHHE JIEThbMH Ha 3Tale pocTa W Pa3BUTHS HEOOXOIMMOTO
KOJIMYECTBA OCHOBHBIX MHUTATEIHHBIX BEIIECTB, MUHEPAJIOB, BUTAMHHOB, YTO TaK)X€ MOXET IOCIYKHUTh
OpUYMHOW (OPMHUPOBaHHS HApYLIEHWH 300pPOBbs JIeTel, B TMEpPBYID oOuepeAb 3TO - 3a00JIeBaHUs,
o0ycioBieHHbIe AeDUIUTOM OHOJIOTMYECKH LEHHBIX BEUICCTB B PALIMOHE €KEAHEBHOTO MHUTaHMs peOeHKa,
CHIDKEHHE YMCTBEHHOH W (DH3mueckoil paboTOCIIOCOOHOCTH IeTel, KOTHHUTHUBHBIX M (DYHKIIMOHATBHBIX
BO3MOKHOCTEH PaCTyIIEr0 OpraHu3Ma.

B 2019 roxy ®enepanbubiv 3akoHoM oT 01.03.2020 N 47-®3! Gb110 BBEIEHO MOHATHE 310POBOTO
OWTaHMS, MpeAyCMaTpHUBaloIiee 00A3aTEeNbHOCTh pealU3aludi  psiia MPUHIKIOB, B TOM 4mcie: 1)
WCIIONB30BaHNE B MEHIO OO, penenTypbl KOTOPBIX, NPEIyCMAaTPHUBAIOT COXPAHHOCTh HCXOIHON
OHMOJIOTMYECKONW IIEHHOCTH NHIICBBHIX NPOAYKTOB, MHIIEBBIX MPOAYKTOB CO CHW)KEHHBIM COICpPKAHUEM
HACBHIIIEHHBIX )KUPOB, MPOCTHIX CaxapoB, MOBAPCHHON COJH, a TAKXK€ MUILEBBIX MPOAYKTOB, OOOTAIEHHBIX
BUTAMHUHAMH, THIICBBIMA BOJIOKHAMH W OHWOJIOTHYECKH AaKTHBHBIMH J00aBKaMH; 2) COOTBETCTBHUE
SHEpPreTUUECKOW IIEHHOCTH DJHEepro3arpartaM, XHMHUYECKOTO cOcTaBa Omoj - (QHU3HOIOTHYECKUM
NOTPeOHOCTSIM OpraHu3Ma B Makpo- 1 MUKPOHYTPUEHTaX; 3) pazHooOpa3ue MeHI0; 4) ONTHMATbHBIA PEKUM
MMATaHUS;, 5) coOMomeHne CaHUTAPHO-IIMUACMHOJIOTHYSCKUX TpeOOBaHWHA HAa BCEX J3Tamax oOpaIreHHs
MUMIEBHIX MPOIYKTOB (TOTOBBIX OJIOM); 6) UCKITFOUEHUE WCTIOIH30BAHUS (PaTbCUPHUIIMPOBAHHBIX MHIEBBIX
MPOAYKTOB.

B Crpareruu noBslleHUs KauecTBa NuieBor npoaykuuu B Poccuiickoit denepaunu 1o 2030 rona,
BBEJICHO OMpE/eIeHNe KauyecTBa MHIIEBBIX MPOAYKTOB, ONPEAEIeMOe KaK COBOKYITHOCTh MOTPEOUTENBCKIX
CBOWCTB  ((pU3MKO-XUMHUYECKHE, MHUKPOOHOJIOTHUECKHE M OPraHOJCNTHYECKHE), JHEPreTHYECKYI0 |
MUILIEBYIO IEHHOCTD, CIOCOOHOCTD YIOBJIETBOPSITH MOTPEOHOCTH YEIIOBEKA B MHUIIE MTPH OOBIYHBIX YCIOBHAX
WCTIONTb30BaHMSI B LIEJSIX 0OECTIEUEeHUS] COXPaHEHHS 3/I0POBHS UEIOBEKA.

BOHpOCI)I opranuvsanuu pa6OTI)I C ACTbMH U MOAPOCTKaMH, UX POAUTCIIAMHU IO IMOMYJISApU3ALUN
3HAHWH O 370POBOM IHILIEBOM IMOBEJCHUH, 3J0POBOM IHTAaHHH, Ha (OHE PETUCTPUPYEMON IHHAMHUKH
PacIpOCTPaHEHHOCTH OXHUPEHUs, caXxapHOoro nuabera, a TakKe MPUHATHIX Ha TOCYJAapCTBEHHOM YPOBHE
CTpaTermyecKux JOKYMEHTOB IO OpTaHU3AINH TUTAHUSA AeTel, IpHoOpeTaroT 0COOYIO aKTyaTbHOCTb.

B canuTapHO-IPOCBETUTENIHCKON MporpamMMme MpeacTaBicHa UHopMalus 006 OCHOBAaX 3A0POBOTO
ImUuTanrud, 3HAYUMOCTU BHUTAMHHOB W MHUKPOIJIEMCHTOB [Jid TapMOHHWYHOTO pOCTa W Pa3BUTHA,
PaIOHANBHOTO PEXXUMa THTAHUS, BBEIPAOOTKH 37JOPOBBIX NMHIIEBHIX CTEPEOTHUIIOB MOBEICHUS W THIEBBIX
MPUBBIYEK HA ATATle POCTa U pa3BUTHA PeOCHKA.

2.2. Ilenv npozpammet.

dopmupoBaHre y OOYyYarOIIUXCs 3HAHUN OOECHeYMBAIONINX WM OCO3HAHHYIO IOTPEOHOCTh B
3I0POBOM ITMTaHUH KaK OCHOBHOM 3JIEMEHTE 3/JOPOBOTO 00pa3a KU3HHU.

2.3. 3aoauu npozpammo.

1. OcBoeHne 00y4arOIIUMUCS 3HAHUN O POJIM U 3HAYMMOCTH TMHUIIEBOTO (DaKTOpa B COXpaHEHHUH H
YKpEeTUIEHUH 3I0POBbS HaceJIeHHS, TPOPIIAKTHKE OOJIe3HEH IMBUITH3AIIHH.

2. ®@opmupoBaHue 0a30BbIX 3HaHWKW 00 OCHOBaxX (PM3MONOTHH MUINEBAPEHHUS W 3HAYUMOCTH
peXxuMa NMUTaHUsA, OCHOBHBIX KOMIIOHCHTOB NHWIIU U KPUTUYCCKU 3HAYUMBIX HYTPUCHTOB B HpO(i)I/IJ'IaKTI/IKe
HapyIIEHUH 310pOBbs, 00yCIOBIEHHBIX MUIIEBHIM (JaKTOPOM.

3. ®@opmupoBaHne y JeTeld HEOOXOAMMBIX HABBIKOB OOECHEUMBAIOIIMX UM OCO3HAHHYIO
NnoTpeOHOCTh B 37I0POBOM IMHUTAHUU KaK OCHOBHOM 3JieMeHTe 00pa3a )KHU3HH.

2.4. Ilenesas ayoumopus npozpammot.

OO6yuaromuecst 5-11 kimaccoB 00mIe00pa3oBaTENbHBIX OpPraHU3ANNN, PaOOTHUKK OOIIECTBEHHOTO
MUTAHUS, POAUTENN 00YYAIOIIHXCSI.

2.5. Mexanusmol peanuzayuu npozpammeol.

[Iporpamma peanuzyercs B (hopMe TEMaTHUECKUX KIACCHBIX YaCOB, POJUTENLCKAX COOPaHUMN, HHBIX
OpPraHU3ALMOHHBIX MEPOIPUSATUI.

2.5.1. Pazpabomka npozpammol.

[IporpaMmMa cOCTOMT W3 4YETHIpEX TEMATUYECKUX Ppa3ZeiioB, MPEIyCMAaTPUBAIOLINX OCBOCHHE
00y4JaronMMICs 3HaHUH O POJH M 3HAYMMOCTH MUIIEBOTO ()aKTOpa B COXPAHEHUH U YKPETUIEHUH 3/I0POBBS
HaceJleHUs, NpOoQUIAKTHKe OoJIe3HeH UUBHIU3aMK; (QOpMUpOBaHWE O0a30BBIX 3HaHWH 00 OCHOBaxX
(U3MOIOTMN MUILEBAPEHNS U 3HAYMMOCTH PEKUMA MUTAHUS, OCHOBHBIX KOMIIOHEHTOB IUIIU U KPUTUYECKU

1 ®denepanpubiil 3akoH oT 01.03.2020 N 47-D3 "O BHecennn n3MeHennit B denepanbHblil 3ak0H "O
KagecTBe M O€30MaCHOCTH MHUIIEBBIX MPOAYKTOB" W ctartbio 37 DepepanpHoro 3akonHa "OO6
obpazoBanuu B Poccutickoit @enepammn"
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3HAYMMBIX HYTPHCHTOB B TPO(HIAKTHKE HAPYIICHUHA 370POBbs, OOYCIOBICHHBIX IMHUIIECBBIM (HAKTOPOM;
(dbopMHpoBaHKEe HEOOXOTUMBIX HABBIKOB OOECICUMBAMOIIUX OOYYAIONMMCS OCO3HAHHYIO MOTPEOHOCTHh B
3JIOPOBOM MTUTAHUY KaK OCHOBHOM 3JICMEHTE 00pa3a sKH3HHU.

2.5.2. Bueopenue npozpammot

Brenpenne nporpamMmel oCyIecTBIsIeTCS Ha 6a3e 001meo0pa3oBaTeIbHBIX OpraHH3aIHA.

2.5.3. Peanuzayus npozpammol.

OcHOBHBIC (HOpPMBI peau3allii NPOrpaMMbl - TEMAaTUYECKHE KJIACCHBIC 4Yachl, POJMTEIBCKHUC
coOpaHUs, WHbIC OPTaHW3AIIMOHHBIC MEPOIPUATHS, TMPOBOJUMBIE COBMECTHO C OOYYalONIMMHUCST U
POIMTENSIMHU.

2.6. ITnanupyemole pe3ynbmanmsl 0C60CHUS RPOZPAMMBL.

[Iporpamma mpemycMaTpuBacT KOMIDICKCHOE pPAaCCMOTPEHHE BOIPOCOB 3J0POBOTO  IHUTAHUS,
03HAKOMJICHHE C TIPUHIMIIAMH 3JI0POBOTO THTAHHS, 3HAYUMOCTHIO 370POBOTO MHUTAHHS B MPOQUIAKTUKE
HaApPYIICHUH pOCTa U pa3BUTHUs, pUCKa (hOPMUPOBaHUS 3a00JICBaHUN.

B pesynbraTe ocBocHMs oOydaromieil (MPOCBETUTEILCKOM) MPOrpaMMBbl Y OOYYAFOIIUXCS JTOJIKHBI
OBITH CHOPMHUPOBAHBI HEOOXOIMMBIE HABBIKM M YMEHHS, 00ECIIEUYNBAIOIIIE JIETSIM OCO3HAHHYIO TIOTPEOHOCTh
B 3JIOPOBOM TMHUTaHUM, KaK OCHOBHOM DJIEMEHTE 3JJ0POBOr0 00pa3a KHM3HU, COCTABJICHHUS PaIlMOHAIHLHOTO
peKHMMa JIHS U PallMOHA 3JI0POBOTO ITUTAHUS.

II1. Conep:xaTe/ibHbI pa3aen

3.1. Obuee cooepiricanue npozpammel.

OOyuaromas (IPOCBETUTEIbCKAs) TPOrpaMMa BKJIFOYAET TPH JIOTHYECKH B3aMMOCBSI3aHHBIX OJIOKa,
U3JI0KEHUE KOTOPBIX MPeIyCMaTpUBACT:

1) poip ¥ 3HAYUMOCTH MHIICBOTO (PaKTOpPa B COXPAHEHUHM M YKPEIUICHHH 3[0POBbSl HACEICHUS,
npoduIakTHKe 00JIe3HEH IIMBIIIN3AIINY;

2) pH3HONIOTHS THUIICBAPCHUS W 3HAYUMOCTH PEXHMa MUTAHUS, OCHOBHBIX KOMITOHEHTOB THIIU U
KPUTHYECKHA 3HAYUMBIX HYTPHEHTOB B MPO(GWIAKTHKE HAPYIICHUH 3710pOBbs, 00YCIOBICHHBIX MMUIICBBIM
baxTopom;

3) dopmupoBaHue y JeTei HEOOXOIMMBIX HABBIKOB OOECICUMBAIONIMX WM OCO3HAHHYIO
NOTPeOHOCTh B 3/I0POBOM IMHUTAHUU KaK OCHOBHOM 3JIeMEHTE 00pa3a )KH3HHU.

OcHoBHasg 00ydaromias 4acTh MPOrPaMMbl MOXKET PEaln30BBIBATHCS Kak B O4HOW (popme, Tak B
JUCTAaHIIMOHHOW Qopme oOyuenus. [IpakTuueckue 3aHATHS, HampaBlieHHbIE HAa YCBOCHHE IONYyYCHHBIX
CaMOCTOSTENHHO (MM B KOJJICKTHBE) HOBBIX 3HAHUM MPOBOAATCS B (POpPME KIACCHBIX YaCOB, POJIUTEIBCKUX
COOpaHUii U MHBIX OPTaHU3AI[HOHHBIX MEPOITPHUSTHIA.

B pesynbrate ocBoeHusi oOydaromiei (IPOCBETHTENLCKOW) MPOTPaMMBl Y O0YYalOUIMXCS JIOJKHBI
c(hOopMHUPOBATHCS HABBIKU TIOCTPOCHHUSI U OI[CHKH PAIMOHA 3I0POBOTO MUTAHUS.

3.2. Omanuwt peanuzayuu nPozpammol.

OOyuaromas (IpOCBETUTENbCKAsI) IporpaMMa peaiusyeTcss B TeueHHe ydeOHoro roma, Qopma
npenojgHeceHnss 0a3oBoW HMHGOpPMAIMU TpPEAyCMaTpPHBaeT y4yeT WCXOJHBIX 3HAHWH 00yJaromuxcs.
Hcxomuple 3HAHHS OLEHHUBAIOTCS MO Pe3yJbTaTaM BXOJHOIO AHKETUPOBAHUS, MPOMEKYTOUHBIC MTOTH U
UTOTH 00YYEHHS 32 T'0J] OIIEHUBAIOTCS 10 PE3yJbTaTaM BBIXOJTHOT'O TECTOBOTO KOHTPOJISL.

IV. Oprann3anuoHHbIH pa3gen

4.1. Obugue pamku opzanusauuu odyuarouiezo npoyeccd.

[Iporpamma paccumtana Ha 15 yueOHBIX YacoB M IpEIOJaraeT pa3inyHble BUJBI JESITEIBHOCTH
yuamuxcs (IpOCHyLIMBaHUE JIEKIHMH, CAMOCTOSITENbHYI0 M NPAaKTHYECKYI0 pPabOTy, BBINOJIHAEMYIO
KOJIJIGKTHBHO U CAMOCTOSATEIIBHO).

B pamkax u3ydeHus: mporpaMMBbl HCTIONB3yeTcsl Oa3oBasi HHGOpMAIHs MIPUBEJCHHAS B TIporpaMmme, a
TaKke€ PEKOMEHJOBAaHHBIE NPOTPAMMON JOMOIHUTENbHBIE JHUTEpaTypHble HCTOYHUKH. llpuBenenwe B
nporpaMme 0a30Boi MH(OpPMALINK, JENIaeT €€ MaKCUMaJIbHO YA00HOH B MPaKTHYECKOM UCTIOJIb30BaHuU. [iis
CaMOKOHTPOJISI YCBOCHUS MOJTyYeHHOW HHPOPMAITUM PEKOMEHTyETCS OTBETHTh BOIIPOCHI TI0 TEME.

TexHomornyeckoe oOecTeyeHre MNPOrpaMMBbl TOJpa3yMeBaeT HalIW4YHe B Y4eOHOH ayIuTOpHH
NPE3eHTALMOHHON TEXHUKH (TIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK), & TAK)Ke BO3MOKHOCTH IOIKIIOUEHHS
K ceTu MHTEpHeT.

4.2. Cooeparcanue yueoHnozo Kypca.
4.2.1. Tema Ne 1 «PoJib ¥ 3HAYMMOCTD NHUIEBOT0 (PAKTOPA B COXPAHEHUH M YKPeIJIeHUH 310POBbSI
HaceJIeHUs1, NPoPUIAKTHKE 00/1e3Hell IMBUITU3AIUMN
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Hean: PaccMoTpeTh posib U 3HAYMMOCTD MHUIIEBOTO (PAKTOpa B COXPAHEHUH W YKPETUICHUH 37I0POBBSI
HaceJeHus, IpohUIaKTHKE OOJIe3HEH TMBIITH3AITHH.

KonTposbHbIe BONpoCHI:
1. Or gero 3aBucHT MOTPeOHOCTH OPTaHN3MAa B OCHOBHBIX B IHIIEBBIX BEIIECTBAX, BUTAMHUHAX U
MHKPOJJIEMEHTAX ?
2. Kakwue BbI 3HaeTe 60JIE3HU LMBUIIM3AIMH, IOYEMY MX TaK HA3bIBAIOT, B YEM UX NPUUMHA, OCHOBHBIC
HaIpaBJICHUS TPOPUIAKTHKH?
3. Kakoe BiusHUE Ha 3I0POBHE YEITOBEKA HMEET COXPAHCHUE U PE3KOE M3MECHEHHE TTHIIECBBIX TPAJUIHIA
nuTanus’?
Yrto moHUMAETCs MO 3J0POBBIM MUTAHUEM?
HazoBuTe 0CHOBHBIE MPUHIIMITEI 3J0POBOTO MTUTAHUS?

a &

CrnpaBoYHbIe MaTePUAJIBI 10 TEMe:

IIutanue SBISETCS BOKHEHIIINM IIPOIIECCOM B JKHM3HH YETIOBEKa, 00CCIICUNBACT JKU3Hb, a BMECTE C HEH
¥ (YHKIHOHMPOBAaHME BCEX CHCTEM TOMEOCTa3a’, BKIKOYAs TapMOHHYHOE pa3BHTHE, (OPMHPOBAHHE
WHTEIUICKTA, PeaTU3aIUi0 BCEX KU3HCHHO HEOOXOAUMBIX (DYHKIIHMA 4esloBeKka. [[03TOMYy MBICIL O TOM, YTO
YeJIOBEK €CTh TO, YTO OH €CT, NECUCTBHUTEIBHO CIPaBeAJMBa. TaK, CO 340pPOBOM MUIIEH YETOBEK MOXKET
obecrneunTs cebe TapMOHUYHBIA POCT W Pa3BUTHE OpPTaHW3Ma, C HE30OPOBOW — HAPYIICHUS Pa3BUTHS U
00JIe3HH.

[To3TOMYy M3 TTOKOJICHUSI B MIOKOJICHUE YCJIOBEK YCNSCT OOJIBIIIOE BHUMAaHUE MEIUKO-OMOI0T MUSCKUM
aCTIeKTaM MMHUTaHUs, KAa9eCTBY U KOJIMYECTBY OTPEOISIEMBIX MUAMIEBBIX MPOAYKTOB. [IuieBbie mpoayKThl ipn
BKJIIOUCHHWU HX B pallMOH IMUTAaHHA O6CCHC‘-II/IBaIOT OpraHusM 4YCJIOBCKa SHCPTCTUYCCKUM U IUIACTHYCCKHUM
MaTepUaioM, MOJAYJUPYIOT ONTUMAJIbHBIC (HU3MOJIOTUYCCKHE PEaKIMM Ha BO3JCHCTBHE JHJIOTEHHBIX U
OK30T€HHBIX (PAKTOPOB, CIIOCOOCTBYIOT TOAJEPKAHUIO 3I0POBBS, CHIXKAIOT PUCKH BO3HHKHOBEHUS
3a00IIeBaHUH, YCKOPSIOT MPOIIECChl peabUINTAINN U BBI3JOPOBICHUS.

B cocrtas IMPOAYKTOB IMUTAaHHUA ITIOMHUMO 6€HKOB, JKHUPOB, YIJI€BOAOB, BOAbI BXOJAAT NHUIICBLIC BOJIOKHA,
q)pYKTOOJII/II‘OCBXBPI/II[BI, CaxapoCupThbl, aMUHOKUCIIOThI, IE€NTHAbl, MUHEPAJIbl, BUTAMHWHBI, U30IIPCHOUBI,
HEHACHIIIEHHBIE )KUPHBIE KUCIOTHI, XOMWHBI M IPYTHe BEIIeCTBa U coeAMHEeHNs. Ha pa3HbIX 3Tamax pocra u
pa3BUTHUS, TIPU BBIIOTHEHUHN paboT, XapakTepU3yIOUIMXCsl PaKTOpaMHu BPEIHOCTH, Pa3iUYHBIMU YPOBHSIMHU
I[BI/II‘EITCHBHOﬁ AKTUBHOCTH, HOTpC6HOCTB B BBINICYKA3aHHBIX IMHUIOICBBIX KOMIIOHCHTAaxX JOCTATOYHO
cnenupuuHa. MexIy KOMIIOHEHTAMH MMIOM CYIIECTBYET CIOXHAs CHCTEMAa CHHEPIHYHBIX® M
AHTArOHUCTUUYECKUX' B3aUMOOTHOILEHUIA.

B mporiecce 3BONIIONNKM Y JKUBBIX OPraHU3MOB CHOPMUPOBAINCH BHAYaie MEepBUYHbIE 0a30BbIe, a
3areM OoJiee CIIOKHBIE BTOPHYHBICE MEXaHHM3MBI MMOJIepX)aHus romeoctasa. llocie oOpazoBaHUsS BOIBI,
pacTBOpeHHsT B Hell CcoOJiel, NMPUCYTCTBYIONIMX B 3€MHOW KOpe, a B TMOCIEAYIONIEM C TOSBIECHHEM
JPEBHEHINX aHA’pOOHBIX MUKPOOPraHW3MOB Ha 3eMile MOSBHINCH M CTalll Pa3BHBATHCS MpOCTEHIIUE, a
3aTeM U Bce 0oJiee CIIOKHBIE KHUBbIE OpraHU3Mbl. HemocTaTok Wil W30BITOK MHIIEBBIX CYOCTPATOB CITY>KUT
CHUTHaJOM s 0a30BBIX MEXaHM3MOB TIO/UIEP)KaHWS TOMEOCTa3a, BOBJIEKAeT HWMMYHHYIO U
HEUPOIHIOKPUHHYIO CHUCTEMBI DPETYIAIMH TOMEOCTa3a OpraHu3Ma YelIOBEKa, OMPEeNsieT BO3MOXKHOCTH
azarnTainy K MCHAIOIHUMCA yCIIOBUAM BHEIIHEN U BHYTpeHHeﬁ CpCabl. MeHss KOJIMYECTBEHHOE COJZICpKaHUEC
¥ COOTHOIIEHHE MOCTYMAKMUX C NPOJYKTAMH MUTAHUS ()YHKIHOHAILHBIX MHIPEIUEHTOBR®, PETYIHPYIOTCS
MIPOIIECCHI, IPOUCXOJISAIINE B OPTaHAX U TKAHSX.

BrisiBrieHre OaronpusTHBIX B3aWMOOTHOIICHHH MEXIY W3BECTHHIMH W BHOBH OOHApYyXHBaeMbIMU
MTUIIEBBIMHU PETYIISITOPHBIME KOMITOHEHTaMHU U ()YHKIIMSIMHA OpraHH3Ma YejOBeKa, yCTaHOBIIEHHE MeXaHU3Ma

2 Tomeocra3 - CHOCOOHOCTH COXPaHATH TOCTOSHCTBO BHYTPEHHETO COCTOSIHHSI OpraHH3Ma
MOCPEJCTBOM CKOOPJMHUPOBAHHBIX PEAKIMHA, HANPABICHHBIX Ha MOJJAEp)KaHUE TUHAMUYECKOTO
PaBHOBECHSI BHYTPEHHHX TPOIIECCOB.

8 Cumeprus - 5To mojesHOe B3amMojeicTBUE, YPMEKT OT KOTOPOrO MPEBOCXOMUT CyMMapHOE
JNeWCTBHE MOOINHOYKE.

* AHTaroHusM — B3aUMHOE To/iaBleHue Y3PHEKTOB, PErUCTPHUPYEMBIX TIOOAMHOUKE.

5 DyHKIMOHAIBHBIE MHTPEAMCHTHl - BUTAMHHBI, MHUHEpAJIbHBIC BEIIECTBA, MOJIMHEHACHIIICHHBIC
KUPHBIE KUCJIOTHI, MUIIEBbIE BOJIOKHA, aHTHOKCUJAHTHI, @ TaK)K€ MHTPEIUEHTHI MPOOHOTHYECKOTO
(obuduaodakTepun, JAKTOOAKTEPUH, COCTABJISAIONIMNE HOPMAJIbHYIO MHKPODIOPY KHUIICUHUKA
YeJI0BeKa) M MPEOMOTUYECKOrO (CTHMYIUPYIOUIHE POCT COOCTBEHHONW MHUKPOQIIOPHI KUIICUYHUKA)
JIEHCTBHSI.


http://official.academic.ru/2663/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B
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3TUX B3aUMOOTHOLIEHUH, HAyYHO 0OOCHOBAHHOE X KOMOMHUPOBAHUE SBIIAETCS B HACTOALIECE BPEMS OJHUM
U3 CTPATErMYeCKUX HAIPaBJICHUH Pa3BUTUS HHAYCTPHM IPOLYKTOB 00ILIEro U (PyHKIIMOHAIBHOTO NUTAHUS.

B macrosimee BpeMsi MPOAYKTH (YHKIMOHAIBHOTO IUTAaHUS COCTaBIAlOT He Oonee 3% Bcex
W3BECTHBIX MUILEBBIX NPOAYKTOB. B Ommxkaiimme 15-20 mer nonst (yHKIMOHAJIBHBIX MPOAYKTOB MOXKET
moctndb 30% BCero MPOMYKTOBOTO pBhIHKA, OHM MOTYyT Ha 35-50% BBITECHUTH TPaJAWINOHHEIE
JIeKapCTBEHHBIE IpenapaTsl U3 cdepsl peanuzanuu. Ha ceronHsmHuii neHb, GyHKIHMOHAIBHBIE IIPOAYKTHI
ABJSIFOTCS  CYILIECTBEHHBIM PE3€PBOM YBEJIMYCHUS CpPEOHEH MPOAOIDKHTENFHOCTH aKTHBHOW JKHU3HU
HaceJIeHuUs.

310pOBbE — 3TO TAKOE COCTOSHHUE YEJIOBEKA, KOTOPOE IO3BOJISIET €My B KOHKPETHBIX YCIIOBHSAX
YyBCTBOBaTh ce0sl ¢ (IM3MUECKOW, MCUXUYECKOH, COLMAIbHONH M HpPAaBCTBEHHOW TOYEK 3pEHUsI Hambolee
KOMQOPTHO. Y 370pOBOT0 YeI0BEeKa Ha ONTHMAaIbHOM YPOBHE B COOTBETCTBHUHU C BO3PACTHBIMU HOPMaMH U
NIOCTOSSHHBIMM H3MEHEHUSIMH BHYTPEHHEH, BHELIHEH M COLMAIbHOM Cpelbl OCYLIECTBISIFOTCS BCE €ro
¢usnonornyeckre (QyHKIMU U TOBEACHYECKUE PEaKUUH (POKICHHE, Pa3BUTHE, CO3JaHHE M BOCIIHMTAHHE
MOTOMCTBA, BBDKHBAaHUE, (PU3MUECKasl, JyXOBHAS M COLUUANbHASs afanTalus). TO 03HAYaAET, YTO YENOBEK, Y
KOTOPOTO HET HHKAaKHX OOJIE3HEHHBIX OLIYIIEHHUH, KOTJa €ro OpraHbsl U TKaHM paOOTalOT, BBIIOIHAS CBOU
¢byHKIIIH B TOTHOM 00BeMe (0€3 orpaHUYeHUH ), MOKET CUUTATH CeOS 3I0POBBIM.

AHanmu3 mokaszaTeseld, XapaKTepH3YIOIIMX 370pOBbE HaceJeHUs! yOeAUTENBHO CBUAETENBCTBYET O
HEYKJIOHHOM POCTE YHMCJIa JIML, CTPAAAOUINX WIH CKIOHHBIX K Pa3IWYHbIM 3a00JIeBaHUSM, MIPEXKIE BCErO K
TaKUM, KOTOpBIE MOJYUIHMIIM Ha3BaHUE «OoJe3Hel nuBuiIn3auum». K HUM ciieyeT OTHECTH Tak Ha3blBaeMble
OMIOPTYHUCTUYECKUE HWH(EKINUH, TOpaXKallie HOBOPOXKACHHBIX H OONBbHBIX, HAXOISAIIUXCA B
CTallMOHapax, OOJEe3HM CHUCTEMBl KPOBOOOpAILCHHS, OHKOJOTHYECKHEe 3a00JieBaHUs, MOYEKAMEHHYIO U
JKETYEKaMEHHYI0 OoJie3HH, OpOHXHANbHYIO acTMy M Ipyrue ajulepruueckue 3a0oJieBaHMs, TEHaTUTHI,
OKUpEHHE, TMOIarpy, OCTEOXOHJAPO3 M HWHBIE TMOPaXECHUS CYCTaBOB, OCTEONopo3, aAuader. [lo maHHBIM
BceMupHoO#t opranu3zanuu 31paBOOXpaHEHUS MHOTHE U3 3THX OoJie3HEeH, SABJISAIOTCS NPUYMHON CMEpTH U
WHBAIMTHOCTH B pabOTOCIOCOOHOM Bo3pacTe. 3a00NEeBaHMSIMH CHCTEMBI KPOBOOOpAIICHUS B HACTOSIIEE
BpeMsi cTpazaroT 10 40% HaceneHus. 3510KaueCTBEHHbIE HOBOOOPA30BaHMS U IPEAPAKOBBIE COCTOSHUS
ormeuatorcsi y 30% B3pocioro HaceleHUsl, OOJIE3HU >KEIyIOYHO-KUIIEYHOTO TPakTa OOHapyKHUBAIOTCS Y
oomee 20% B3pocbIX U AeTel U, 1o nporuo3am, k 2030 roay sta mudpa nocrurner 40%. V 53% Myx4uH u
19% >KeHIMH, NPOXHUBAIOLUIMX B HHIYCTPUAIBHBIX CTpPaHAX, BBIABICHO IOBBIIICHHOE COICP)KaHHE
IIaBeNieBOM KHUCIOTBI B Moude, Nmpu 3ToM y 5-20% umronmedt mpu gocTikeHuu 70-IeTHEro Bo3pacTa,
OTMEYAIOTCS MPUCTYITHI MOYEKAMEHHOM 00JIe3HHU. Y KaXAOTO TPETHETO JKUTENS IUIAHEThl UMEIOTCS T HIIH
WHBIC aJUICPrHYeCKHUE NPOSBICHUS.

Junamuka mnokaszareneld 3a0oieBacMOCTH J€Ted M MOAPOCTKOB, OOYCIIOBJIEHHas BO3ICHCTBHEM
(haKTOpOB MUTAHUs, 00PA30M KU3HH TPEJCTABIICHA B IPHIIOKEHUH 1.

Ha npotrsbkeHuMM Bcero nepuoia CyLIEeCTBOBAHHUS UEJIOBEUECKOW LUBMIIM3ALUHU NPEANPUHUMAINCH
MOIBITKA OTBETUTH HA BOMPOC: MOYEMY 3TO MPOUCXOMUT M KaK HayMHAIOTCS O0one3Hu? OTOT BOIPOC
BOTIPOCOB ISl MEUITMHBI BCEX BPEMEH COXpaHSIET CBOIO aKTyaJlbHOCTh M B HaIM JHHU. Bo BTOpoil monoBuHe
XIX n Hauane XX Beka B MEPHOJI TaK HA3BIBAEMOT'0 «30J0TOTO BEKa» MHKPOOUOJIOTHH, OJiaroapst HayqHbIM
noctiwkenusaM Jlyn Ilacrepa, Pobepra Koxa, Ilayns Opnmxa m Apyrux BbLAAIOIIMXCS MHKPOOMOJIOTOB,
yAI0Ch YCTaHOBUTH, YTO MHOTHE 3a00JIeBaHMS, CKIIOHHBIE K PACIPOCTPAaHEHHIO, CBSI3aHbI C KOHKPETHBIMU
MHUKpOOpraHu3MaMu — Bo3OyautensMd wuHQpekuuii. OCHOBBIBasich Ha JTHUX JOCTHXKCHHSX, OBbLIH
pa3paboTaHbl XMMHOTEPANIEBTUYECKUE TIpEnapaThl, BAaKUMHBI, YYBCTBUTEIbHbIE METOMABl IAMArHOCTUKH,
MO3BOJIMBLIME OCYLIECTBIATh pPaHHEE BBUIBICHUE, NPOPUIAKTUKY M JIEYCHHE TaKUX HH(PEKIMOHHBIX
3a00JIeBaHUM, Kak: 4yma, XoJepa, JAM3EHTEepHs, TylsipeMusi, cuduiuc, TyOepKyle3, TOHopes, Jienpa,
SMHUIEMUYECKUH MEHUHIHUT, OCIa, ITOJIMOMUENIUT, OpIOIIHOM W ChINHOM Tudsl, Opyuemies, TyOepKyes,
CTOJIOHSK, TUQTEPHs, MAJSIPUSL 1 MHOTHUE JIpyTHE.

B 1907 rony M.M. MeuHukoB BbICKa3al MPENIONIOKEHUE, YTO MPUUYMHOW BO3HUKHOBEHHS MHOTHX
3a00JIeBaHMI SBISIETCS COBOKYNHBIM 3(QdeKkT Ha KIeTKM W TKaHW MaKpOOpraHu3Ma pa3HOOOpPa3HBIX
TOKCMHOB M JPYI'HX  MeTabOJIMTOB, NPOAYLUUPYEMBIX  MHKPOOPraHM3MamH, BO  MHOXECTBE
MPUCYTCTBYIOIIMMHA Ha KOXX€ W CIM3HUCTHIX YEJIOBEKa M KMUBOTHBIX, MPEXKIE BCEr0 B NHIIEBAPUTEIHHOM
TpakTe. K coxajgeHHnio, B TOCIENYIOMINE TOIBI B CHIIy psila OOBEKTHBHBIX M CYOBEKTHBHBIX NPHUYHUH
BHUMaHHE K POJM MHKDOOPIaHM3MOB XO35SMHA B Pa3sBUTHM MHOTHX PaclpOCTPAaHEHHBIX 3a00JIeBaHUM
YeJI0BEKa He TIOOLIEHUBAJIOCh.

B 30-60 rompr XX cTONETHS MEPBONPHYNHY MHOTHX MATOJIOTHYECKUX MPOIIECCOB CTAIA CBS3BIBATH C
HapyIIEHUSIMH, BOSHUKAIOIIMMH B IIEHTPAJILHOW HEPBHOI cHCTEME.

B 70 ronax XX cronerus kanajackuii narosor ['anc Cenbe copMynupoBai KOHIENLHUIO CTpecca, BB
MOHATHE «OOJNIE3HH aJanTalfi», CYATas, YTO B OCHOBE MHOTMX OOJIE€3HEH dYeroBeKa JIeaT HapylIeHHUs
OaylaHca 3JeKTPOIINTOB U CTEPOHUTHBIX TOPMOHOB.
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JocTmwkeHnss B 007acTM TEHETMKM W MOJEKYISpHOH OWOJOrMH, a Takke B O0JacTH
JKCIIEPUMEHTaNbHON uMMyHoJorud B 70-80 romax XX CTONETHS MO3BOJUIA CMECTUTh aKICHTHI B IOJIb3Y
HACJICJICTBEHHOTO W/WIM MMMYHHOTO Te€HE3a MHOIMX COBpPEMEHHBIX 3aloneBaHui denoBeka. Hauanuch
AKTUBHBIE OUCKU Ae()EKTHBIX TEHOB B XpPOMOCOMAX, IEPBUYHBIX M BTOPUYHBIX UMMYHOAC(PHULIUTOB, MPUINH
UX BO3HMKHOBCHHMS M MAaTO(U3MOJOTMYECKMX M3MEHEHMH Kak CIEACTBUE OSTHUX HapylleHuil B
Makpoopranm3me. C Hadama 80-TofoB yBenWueHWe dYucia OOJe3HEell deloBeKa CTalnd CBS3BIBATH C
YXyIUIEHUEM COCTOSIHUSI OKPYXKAaroIled cpeasl aHTPOIOTEHHOTO IPOUCXOXICHHS, BBICOKOW CTETEHBIO
ypOaHu3anuy, TUNOAMHAMUEH, XMMHU3alUel CeIbCKOXO03SICTBEHHOIO U MPOMBIIUICHHOTO HMPOM3BOICTBA,
IIMPOKMM BHEIPEHHEM B OBIT M 3IpaBOOXPAHEHHE HOBBIX XUMHYECKHX COCIMHEHUH CHHTETHYECKOM
MIPUPOJBI.

[lepeuncnenHple MOAXOABl K TOHMMAHUIO TPUYMH BO3ZHMKHOBEHHS 3a00JeBaHU OO0BETUHSET
NIOHUMAaHUE, 4TO IEepPBUYHAs POlb B (DOPMUPOBAHMU TaK HA3bIBAEMBIX «COMATHYECKUX» 3a00JI€BaHUM
ONIPEENSETCA U3MEHEHUAMH B (DYHKIUAX ¥ OMOXUMHMYECKHMX PEAKIMAX SyKapHOTHIECKHX® KIIETOK OPraHoB
W TKaHeH uyenoBeka. DTO SBWJIOCH OCHOBOW JJIsl pa3pabOTKU OOJBIIMHCTBA COBPEMEHHBIX JICKAPCTBEHHBIX
npenapaTtoB. biarogapss mpou3BoAcTBY NOAOOHBIX (DapMaleBTUYECKUX CPEICTB, BBICOKOMY YPOBHIO
MEIUIMHCKOTO OOCIYXHMBAHUSI U PAaHHEH NMAarHOCTUKU BBICOKOPA3BUTHIM CTPaHaM YIAETCsl CAEP’KUBATh
JalbHEHIHUK PocT 3a00J€BaeMOCTH U CMEPTHOCTU HaceneHus. [lanpHeiimee pa3Butue papmaieBTHYECKON
INPOMBIIIICHHOCTH Ha OCHOBE JOMMHUDYIOIIEH B HAacTOsIIee BpeMsl KOHLEHIMU 3A0POBbS W NPHYMH
3a0orleBaeMoCTH caMO 1O cebe CIIOCOOCTBYET TMPOMOIDKEHHUIO 3arps3HEHHS OKPYXKAIOIEH Cpelbl,
BO3HHUKHOBCHHIO HOBBIX 3360HCB3HI/II7] 1 YBCJIWYCHUIO YUCIIA 3a6OHCBHII/IX HN3BCCTHBIMU B HACTOANICE BPEMA
Oone3nssMu. TpaJulMOHHBIE TOAXOIBl TOCIEAHUX JCCATWICTHH K NpPHYMHAM (OPMUPOBAHHS MHOTHX
pacrpocTpaHeHHBIX 3a00J€BaHUI yesloBeKa OOJblie HE Hal0T KOHCTPYKTHBHBIX HAEH M NPEIUIOKEHHH K
pa3paboTKe BBICOKOI()(EKTHUBHBIX CpPEACTB M NPUEMOB NPOPHUIAKTHKH U JICUCHHS aTepOCKIepo3a,
THIIEPTOHWH, HOBOOOpA30BaHW, ajUIepPTHil, APYTUX NAaTOJOTHYECKUX COCTOSHUH W CHHAPOMOB, YHUCIIO
CJIy4aeB KOTOPBIX MEIJIEHHO, HO HEYKJIOHHO BO3PAacTaeT.

B 1985 romy 3apybexnsie uccnemosarenu S.B.Eaton m M.Konnor BbICKa3amu rumoresy, 94TO POCT
0oJe3Hel MBUIIM3AIUK BO BTOpol TostoBrHE XX BeKa 00YCIIOBIIEH TE€M, YTO T€HbI COBPEMEHHOTO YEI0OBEKa,
AallTUPOBAHHBIE B TCEYCHMC IIOYTU MHIIJIMOHA JICT OJSBOJIOIUMHM K JKU3HCHHBIM YCTOAM MW IIHIIC
NPEIILECTBEHHUKOB, OKA3aJIMCh HEAOCTATOYHO YCTOMYMBBIMM K PE3KMM H3MEHEHHSIM o0pa3a >KU3HH
yenoBeka 3a nocuegaue 100-200 ner.

Bo Bce BpemeHa npoOiiema MUIM ObUTA OJHOM U3 CaMbIX BaXKHBIX, CTOSIIMX TEpei YSTOBCUSCKUM
oOmecTBOM. /JlefCTBUTENBHO, aHANU3UPYsS KYyJIbTYpPHbIE TPAaJULMU M 3aKOHBI, CBA3aHHBIC C THTHEHOU
MUTaHUs HALIMX JAPEBHUX MPEIIIECTBEHHUKOB, XHUBIINX B Meconotamuu, Erunre, Kurae u nqpyrux crpanax
Hansaero u Cpennero Bocroka, [peBneit I'pemtum u Pumckoll uMIepu#, MOXKHO OOHapyXKHUTh
CBHUJICTENILCTBA TOT'O, YTO €IIE€ HECKOJBKO THICSY JIET Ha3ad JAOMHHUPOBAJIO NMOHHUMAHHUE, YTO 370POBBE
YeNoBeKa B HAMOOJbIIEH CTEIEHH ONpeNeisieTCs XapaKTepoM M ITOJHOLEHHOCTBIO €ro MUTAaHUs, CTEIEHbIO
(bu3nuecKoil aKTHBHOCTH, TAPMOHHH JyXa M COIMAILHON YIOBIETBOPEHHOCTH.

Beinatometicst pycckuii ¢puzuosnor W.I1.I1aBnos npu Bpyuenun emy B 1904 rogy HobeneBckoii mpemun
MHUCaj, YTO «HAJ BCEMH SIBJICHHSIMU YeJIOBEYECKOH >KU3HHM TOCIOJCTBYeT 3a00Ta 0 xi1ebe HacymHoMm. OHa
NpeJCTaBIsIeT COOON Ty JPEBHEHINYIO CBSI3b, KOTOpask 00BbEIUHSIET BCE KHUBBIE CYIIECTBA, B TOM YHCIE H
YeJI0BEKa, C OKPYXKAIOIIEH X mpupo1oiy. D10 Beipaxenue W.I1.I1aBmoBa kak HEIb3s JIydIlle TOTIYEPKABACT
3HaYMMOCTh MUINEBOro (pakropa B (HOPMUPOBAHMM 3J0POBbS W MOJHOLEHHOCTH KM3HU 4YeJOBEKa.
[ToncuuTano, YTO Ha MPOTSDKEHUH CBOEH KM3HU CPEIHECTATUCTHUYECKHH YeJIOBEK ChenaeT okojo 60 TOHH
Pa3JINYHBLIX IPOAYKTOB IIUTAHUA.

KonmuuecTBO M CTpyKTypa NOTpeOIsieMOM NHUIIM B 3HAUYMTENBHONM CTENEHUM TaKXKe CBS3aHBI C
¢u3nuecKol AKTUBHOCTBIO UEJIOBEKA, €ro ICHUXMYECKHMM COCTOSIHUEM M COLMAIBHBIM IOJIOKECHUEM.
CoriacHo COBpPEMEHHBIM NPEACTABICHUSAM pPAalMOHAILHOE IHUTAaHHE JIOJDKHO OO0ECTeYnBaTh 4YeNOBEKY
paBHOBECHE MEXKIy TIOCTYMAIOIMIe W pacxoayeMo »sHeprueil (6amaHC dHEPTrUH), YIOBJIETBOPEHUE
NoTpeOHOCTH OpraHu3Ma B HEOOXOJMMOM KOJIMYECTBE OPraHMYECKMX W HEOPTaHMYECKHX COCTUHEHUH
(OanaHC MIACTHYECKOr0 Marepuaia), COOIIOACHHE PeKMMa IUTaHUsA. Takum o0pa3oM, ¢ OOIICIPUHITOR
TOYKH 3pEHHUS, TUILEBBIE MPOJAYKTHI MPEJCTABISIOT cOOO0M IHEPreTHIECKUI U OMOCHHTETUYECKUN MaTepHal
JKUBOTHOT'O M PACTUTENBHOTO MPOUCXOKICHHS, HCIIOJIb3YEMBbIH B HATYPaJIbHOM WM HepepadOTaHHOM BHUJIE B
Ka4yecTBE MCTOYHHMKA PHEPIHH, IUIACTHYECKUX M BKYCO- apOMAaTHYECKUX KOMIIOHEHTOB, HEOOXOIMMBIN IS
pocra, pa3BUTHA ¥ (PYHKIIMOHUPOBAHHUS OPraHOB M TKaHEH YejIoBeKa.

® DykapuoTHUecKue KIeTKH — KIETKH, NMEIOIIHE SPO.
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Pesynbpratel nccienoBaHuil M HaONMrONEHMH YyOeIWTENbHO IOKAa3bIBAIOT, YTO INPOAYKTHl IHUTaHUS
00/1aaloT HE TOJNBKO IMTATENbHOM IIEHHOCTBIO, HO M PETYIUPYIOT MHOIOYMCIEHHbIE (GYHKUUM U
OMOXMMHUYECKHE peaklud OpraHm3Ma. B CBs3u € 3TUM CTamu OOCYXIATbCs BOMPOCHI HE TOJBKO
panroHaNbHOTO, HO M TaK HA3bIBAEMOTO 37I0POBOIO ITUTAHHS.

[Tox 370pOBBIM NHUTaHHWEM' MPEMLIAraeTCs MOHUMATh YIOTPEOJEHUWE B MHILy TAKUX IHIIEBBIX
cyOCTaHIMH, KOTOpble B MAaKCHUMalbHOM CTENEHH YIOBJICTBOPAIOT MOTPEOHOCTH 4YENOBEKa B
9HEPreTUUECKHX, IUTACTHYECKUX U PETYISATOPHBIX COCIHMHEHUSIX, YTO MO3BONSACT MOJACPKUBATh 340POBbE U
IPEOTBPAIIATh BO3MOKHOCTh BOSHUKHOBEHHS KAKUX-JIN0O OCTPBIX U XPOHHUYECKHUX 3a00JICBaHUH.

Poct umcna «OosnesHeld NIUBMAM3ALMK» B HauOONbLIEH CTENEHHM B IOCIETHHE AECATHIICTHS
00yCJIOBJIEH YBENIWYCHHEM CTPECCOBBIX BO3JACHCTBHI Ha UEIOBEUECKYIO MOMYJSIIUI0, CHUKEHHUEM
¢u3nuecKoll aKTUBHOCTH, BHEJPEHHEM COBPEMEHHBIX TEXHOJOTHH BBIPAIIMBAHUS, XPaHEHHS, MOATOTOBKU
IHUIIEBOIO CHIPbSl U TPOAYKTOB MNHUTAHUS (CTUMYJATOPBI POCTA, YCHIMTENH BKYCa, CTaOMIM3aTOPHI).
OCOOCHHO CyIIECTBEHHO 3TH W3MEHEHHUS 3aTPOHYJIW NHIICBON palWoH M TPHUBBIYKKA MpHeMa MHIIH.
[TonTBEepkaACHUEM STOTO Te3Uca CIIyKaT HAOIIONEHHS 32 KUTEISIMUA T€X PETHOHOB 3€MHOTO IIapa, B YCTOH,
JKU3HU KOTOPBIX €Ille HE IPOHMKIJIA COBPEMEHHas LUBWIM3auusA. Tak, y KOPEHHOTrO HACEIEeHUs] MHOTHX
0ocTpoBOB MuKpoHe3uH, TIyOnHHBIX Tepputopuii Adpukn u HOxHON AMepuKH, TUTaHHE KOTOPBIX MAaJo
OTIMYAeTCsl OT TaKOBOTO OT WX JPEBHUX IMPEIIICCTBEHHHKOB, MPAaKTHUYECKH OTCYTCTBYIOT NPHU3HAKH
aTepoCKIIepo3a, caxapHoro quabdera, OpoHXHaNbHOM acTMbl. YacToTa BOSHUKHOBEHUS PaKa JIETKUX, TOJICTOM
KHIIKH, TPYJHOH Keie3bl, UH(PAPKTOB, HHCYIBTOB, CAXapHOTo AuadeTa u Apyrux OoJje3Hel HUBUIM3ALHUU BO
MHOTO pa3 HHXKe, YeM Y KHUTeJel pa3BUTHIX cTpaH EBpomnsl, AMepuku u A3un. HabGnroneHus, mpoBeaeHHbIE
Ha MPOTAXKCHUU HECCKOJIBKUX I[CC;ITI/IHGTI/Iﬁ 3a 17 Pa3JIMYHbIMU 3THOCAMU, MPOKHUBAIOIIHNMHU B CCBECPHBIX U B
cyoTponmuecknx obmactsax CIIIA, mokaszamu, 4To y MpeACTaBUTENEH T€X HApOJHOCTEH, KOTOpPBIC MPHHSITH
TaK Ha3bIBAEMBI 3amaJHOEBPONEHCKUN 00pa3 KHU3HM, 4acTOTa BO3HWKHOBEHUS CEPIACYHO-COCYIHCTHIX
3a0oneBaHuil Bozpocia B §-12 pa3, SHAOKPUHHBIX HApyIICHHH - B 5 pa3 MO CPaBHEHUIO C TEMH, KOMY
yIAIoCh COXPAaHUTh TPAAMLMOHHBIM ykiax Xu3HA. Cpeayd 3THHYECKOTO HACENICHHs, NPOJOJIKAIOIIEIO
COXpAaHATh TPAIULMOHHBIA JUII HMX 00pa3 J>KU3HHM, MPAKTHYECKH OTCYTCTBOBAJIM TaK Ha3bIBacMble
ayTOUMMYHHBIE  3a00JICBaHHUS, KpailHe peiKo OOHapyKMBAINCh  aJIEpPrHYECKHe  MPOSBIICHUSI.
CpaBHI/ITCJ'II)HI:Jﬁ aHaJInu3 IIOKa3aj, 4TO HHHICBOﬁ paoroH COBPEMCHHOI'0 JKHTCJISI TaK HAa3bIBACMBIX
LUBUJIN30BaHHBIX CTPAaH MUPA COACPKUT OOJIBIIOE KOMUYECTBO KHUPA, MOHOHEHACHIIIEHHbBIX U HACBILICHHBIX
JKUPHBIX KHCIIOT, TOBapeHHOH coun. [Inma skurenei, KOTOphIX Majo KOCHYJIach COBPEMEHHAsI IUBHIIM3AIINS,
60I‘3Ta HCHAaCHIIIICHHBIMHU JKUPHBIMU KucCJoTaMu, MHHCPAJIbHBIMU COJIsSIMH, I/I?,Ol'lpeHOI/II[aMI/I8
(npeniIecTBEHHUKH JIMIHUIAOB), BUTaMuHAaMH A 1 C, TUIIEBBIMHU BOJIOKHAMH.

3a moclieHUE JABECTH JIET HaONIONAeTCs CHIKEHHE YCTOMYMBOCTH YEJNOBEKa K BO3HHUKHOBEHHIO
Pa3JINYHbIX OCTPBIX U XPOHUYECKUX SaGOﬂeBaHI/Iﬁ, OI[HOI>'I U3 MPUYHH CIYKHUT U3MCHCHHUEC IMHUIIEBOIO
NOBEJICHUS - yBEJIMUYEHHE YIMOTPEeOIEeHUs] B NMUILY padUHUPOBAHHBIX NPOLYKTOB (caxap, pPacTHTENIBHOE M
CIIMBOYHOE Macjlo, KpENKUEe aJIKOTONbHbIE HamuTKh). PaduHMpys OpONyKTHl NHTaHHA, yOupas Tak
Ha3bpIBaeMble OasiacTHBIE BCHICCTBA, YCJIOBCK Ha MPOTAKCHHUU MHOTHUX IMOCICIHUX IIGCHTI/IJIGTI/Iﬁ co3gaBall
IMPOAYKTHI IMUTAaHUA, O6OF3HIGHHBIG JICTKO YyCBaMBAaC€MbIMHU YIJICBOJAMMU. B pe3yabTaTe GI)IJ'II/I IMOJIYYCHBbI
NPOAYKTHI, JUIICHHbIE MHOIMX BUTAMHHOB, PACTUTENIBLHBIX BOJIOKOH M JIPYTUX, KpailHe HEOOXOAMMBIX IS
3M0POBbSl 1 MMMYHHUTETa MHILIEBBIX KOMITOHEHTOB. [loCKONBKY 00pa3 KHM3HH COBPEMEHHOTO YeJIOBEeKa
XapaKTepU3yeTcsl MaJONOABHKHOCTBIO, M30BITOYHOE KOJMYECTBO KaJOpHH, IMOJlydaeMoe B pe3yjbTaTe
ynoTpebieHnss padhUHUPOBAHHOTO caxapa, NPUBOJAUT K PUCKaM 3a00JIeBaHMN IOXKETYJOYHOM KeJe3sl,
MIOBBIILICHHOMY BBIOPOCY MHCYJIMHA, CHW)KEHUIO 00pa30BaHUs B KJIETKaX INIMKOT€HA W, KaK CJIEACTBUE BCETO
9TOTO, OTJIOKEHUIO H30BITOYHOTO KOJIWYECTBA JKUPA, PAa3BUTHIO OOJNE3HEH CHCTEMBI KPOBOOOpAIeHHS,
caxapHoro auaoera.

Crnenyromeil OCOOCHHOCTBIO HW3MEHEHHUS JAMEThl COBPEMEHHOI'O 4YeNIOBEKa, SIBISIETCS PE3Koe
YMCHBUICHUE MOCTYIUICHUA B OpraHHU3M C nmueﬁ MOJIOYHOKHCJIBIX 6aKTepI/II\/'I. B HaCTOAIIECC BPEMSA KUTCIIU
Pa3BUTBIX CTpaH YHOTpe6.H$IIOT B MIUIMOHBI U OoJjiee pa3 MCHbBIIEC HOIIO6HBIX MHUKPOOPraHnu3MoOB, YEM HX
JpeBHUE NpeAllecTBEHHUKH. Hamm mpenku najsi COXpaHEHUs! NMPOAYKTOB MHUTAHHS HMCIOJB30BAIM JIMIIb
€CTECTBEHHBIC CIIOCOOBI KOHCEPBAI[MM: BBICYIIMBAHHE WM MNPUPOAHYI0 (EPMEHTAIMI0 3a CYeT
MOJIOYHOKHCIIBIX M APYTUX MHUKPOOPraHMU3MOB, CJ'Iy‘-IafIHLIM 06pa30M nomnagaroimnx B PAaCTUTCIIBHYIO MU
JKUBOTHYIO IHUILY M3 OKpYyXaromiel cpensl. B pesynbrare depMeHTaM MHOTHE MPOAYKTHI 000TaIIaInch

" 370poBOoe MNHTaHHE— JTO MUTAaHHE, OOECIEYUBAIOIICE POCT, HOPMAIbHOE pPAa3BUTHE WU

KU3HEICATEILHOCTh YEIOBEKA, CIIOCOOCTBYIONIEE YKPEIUICHHIO €r0 370POBbS W MPOQHIAKTHKE
3200J1€BaHUI.
8 I/ISOHpCHOI/IHBI - Hpel[HIeCTBeHHI/IKI/I JINTINT0B.


https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5
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MIJUTHApIaMHA MOJIOYHOKHCIIBIX OakTepuid, rpuOOB M NPOAYKTaMH HX MeTaboiam3Ma (JeTydne >KUpHbBIC
KHMCJIOTBI, MENTHBI, MOJUAMHUHBI, BUTAMHHBI, AHTUOMOTHKO-CXOXKHE CYOCTAHIMM), KOTOPBIE, IOMNAB B
MUIEBApUTEIbHBIN TPAKT, BHOCHIN CYIISCTBEHHBIN BKJIaJl B MOJAEpKaHUE UX 340poBbs. K coxanenuto, us-
3a BHEAPEHHS TEPMUYECKOW 0OpabOTKHM MPOAYKTOB MUTAaHWS, aOCOMIOTHOE COAEp)KaHHE MOMaJarolluX B
OpraHu3M 4YeJOBEKa MOJOYHOKHCIBIX MHKPOOPraHHW3MOB 3aMETHO yMEHbLIMIIOCh. Kak cienctsue 3TOro,
CpoKd (HOpMHUpPOBAHUS HOPMaIbHOH MHUKPOQUIOPEl PE3KO BO3POCIH, H3MEHWICS KadeCTBEHHbIM U
KOJINUECTBEHHBI €€ COCTaB. JTOMY TaKKe CIIOCOOCTBOBAJO IIMPOKOE HCIMoib30oBaHHE B XX Beke
aHTHONOTHKOB.

BaxxHol1 0COOCHHOCTBIO COBPEMEHHON AMETHI ABISIETCS] TAK)KE M3MEHEHHE COCTaBa U COOTHOLICHMS,
ynoTpeOsieMbIX B MNHILY KOMIOHEHTOB, YYacTBYIOIIMX B OOECIIEUEHWH OpTaHM3Ma IUIACTUYECKUMH W
PETYISATOPHBIMU COEIMHEHUSIMH. YTIOTpeOICHNE TPEUMYLIIECCTBEHHO MU PACTUTENBHOTO (KOPEHbS, OPEXH,
IUTO/TBI, 3€JICHB, TPUOBI, ATO/IBI, PPYKTHI), peXkKe PHIOBI U Msica IPUBOAMIO K (POPMHPOBAHUIO PAIIHOHA MCHEE
Ooraroro OeiKOM, HO COIEpKALIMM CYIIECTBEHHO OoOJbliee KOIMYECTBO MHHEPAJIBbHBIX COJICH, MUILEBBIX
BOJIOKOH, aHTHOKCHJAHTOB. B HacTosimiee Bpemsi cpeaHecTaTucThiyeckuii yenoBek B 10-20 pa3 Gobiie
yIoTpeOsieT CoIel HaTpHsl, B UETHIPE Pa3a HACHILEHHbIX )KUPHBIX KUCI0T. COOTHOLIEHHE oMera-6 K oMera-
3 JKUpHBIM KHUCJIOTaM B MHUINEBBIX IPOAYKTaX, HCIOJIB3YEMBIX B IPOLUIOM cTojieTud, Obuio 2:1. YV
COBPEMEHHBIX 3CKMMOCOB 3TO COOTHOLIeHHE paBHserca 1,7:1, y kopeHHoOro HaceneHus SnoHuum 31O
cooTHomeHne 01m3ko K 12:1. Y coBpeMeHHBIX KHUTeNel KOHTHHEHTABHBIX TOCYIaPCTB COOTHOIICHUE ITHX
KHCJIOT B MHIIE HOCHT OOpaTHBIA XapakTep, U MOpor MoxeT gocturath 50:1, 4To HE MOXKeT OJIarompusTHO
CKa3aTbCs Ha 370pPOBbE.

OtMeudaercs CYIIECTBCHHOC CHMKCHUC YPOBHA HCO6XOI[I/IMBIX YCJIOBCKY MUICBLIX MHI'PCAUCHTOB IIPU
npurotoBieHud numy. CoBpeMeHHbIE MeToAbl  00paOOTKM  NMIIEBBIX NPOAYKTOB  Kak M
HEIMOCPEACTBCHHOI'0 HX HOTpe6J'I€HI/IH B Mumly, TaKk U I JJUTCIBHOIO XpaHCHHA TaKXKE BHOCAT cBOM
HeOIaronpusTHBIN BKJIAJ B JIMETY HALIETO COBpEeMEHHHWKA. [IpupydyrB OroHb, a 3aTeM, pa3paboTaB Ipyrue
MIPUEMbI TEPMHUYECKOW, (PH3MUECKON W XUMHIECKOH 00pabOTKH MUIIH, YEIOBEK B 3HAYUTEIHLHOW CTETICHU
COKpaTWJ €€ IMUTATeNbHYIO LIEHHOCTh, Pa3pyLIwI Te €€ KIIUeBble KOMIIOHEHTHI, KOTOPbIC KpaiiHEe HYKHBI,
JUIsL  HOPMaJIbHOTO  (D)YHKIIMOHUpPOBaHMWsI  opranm3ma. K  COXaJeHWIO, COBpPEMCHHas  IHUIICBas
IMPOMBIIIJICHHOCTb, MaJlo o6paluaeT BHHMAaHHA Ha TO, 4YTO Ba)KHEUIIIE KOMITOHEHTHI MMUIIA paspyuIaroTcs
IpU OYMCTKE, BBICYIIMBAHWHM, HArpeBaHUM M MpPHU 3aMOPaXMBaHUHM. Tak, B IpOLECCEe OYUCTKH 3EPHO
yTpadyuBacT CBOW BaXHBIC IHIICBLIC 3JJICMCHTHI, PACIIOJIOXKXCHHBIC B O6OJ'IO‘-IK€ 3€pHa - BUTAMUHBI,
AHTUOKCHUJAaHThI, aMUHOKHCJIOTHI. Ecmm PaCCMOTPETL BCC 3TAllbl MPUTIOTOBJICHUA IMHUIICBBIX MACCII U JXHUPa,
TO MOXHO yOemuThCs, 4YTO cO cOopa ceMsSH M 3€peH, UX BBICYLIMBAHUS, OYHMCTKH, pa3AaBIMBaHUS,
HarpeBaHusi, 3KCTPAKLUUH, OTACICHHUS, OYUCTKH, YCTPAHEHHUS 3amaxa, B TOW WIM WHOW CTENeHU KOHEYHBIH
MMPOAYKT JHMIIACTCA KIIFOYCBBIX IMUTATCIIBHBIX KOMIIOHCHTOB B PE3YJIbTATC CaAMOOKHCIICHUA, THUAPOJIM3a,
M30MEPH3aLuH, yTPAaThl TOKO(EPOIIOB.

B xauectBe mpuMepa 3aBUCHUMOCTH LEHHOCTH AJISI 30POBBS YENOBEKa MPOAYKTA HMUTAHHUS OT CHIPhS
MOTYyT 6BITL JaHHBIC O COCTAaB€ HCHACBINICHHBIX JXUPHBIX KUCJIOT B IMOACOJTIHCYHOM Macili€. HpI/I MOJIy4YCHUHN
Macjia M3 CeMeyeK IOJACOJHEYHMKA, B3AThIX Ha 10-i1 1eHb, COOTHOLIEHHE B TOTOBOM MPOAYKTE OMera-
6/omera-3 paBHO 3:8, IIpH HCIIOJB30BaHWU COOpaHHBIX ceMmeuek Ha 30 IeHb 3TO COOTHOIICHHE JOCTUTAET
12:1, a Ha 90 menp ot uBereHuss — 24:1. 3eneHple 6aHAHBI XapaKTEPU3YIOTCS MEHBIIUM TIIMKEMUYECKUM
WHJIEKCOM, Y€M JKENThIe CIelible OaHaHbI, MOCKOJNBKY IOCIEHUE COJepKaT Oolbie OBICTPO YCBOSEMBIX
caxapoB. Hamm npenku npeuMyIecTBEHHO yHOTpeOsuid (pPyKTHl M OBOIIM 33J0JIT0 1O TOrO, KaK OHM
co3peroT. PpykTel M OBOWM OONAaal0OT MOIIHBIM AHTHUMYTAareHHBIM U TNPOTHBOPAKOBBIM 3 HEKTOM,
Onmaromaps HaNMYUI0 B HHUX OOJNBIIEr0 KoJNMYecTBa (IABOHOMJOB W TayTatnoHa. OcCOOCHHO MHOTO
AQHTHOKCHJIAHTOB B OKpPAILLCHHBIX OBOLIAX U (pyKTax. DTO MOCIYXXHMJIO OCHOBAaHHEM AMEPHUKAHCKOMY
NPOTHBOPAKOBOMY OOILECTBY PEKOMEHIOBATh €XKEIHEBHOE YNOTPEOJIEHHE KaXKIbIM B3POCIBIM YEJIOBEKOM
OT TSTH JI0 BOCBMH Da3lMYHBIX CBEXHX OBoOIIed W (pykToB. B mpolecce NpUTOTOBICHUS MHIIH
3HAYUTENIbHOE KOJIM4ecTBO (0T 5 710 80%) pacTUTEIbHBIX aHTUMYTAareHHbIX CyOcTaHIuil pa3pymaercs. 90%
pBIOBbErO KMpa, 00raToro omera-3 KMACJIOTaMH B IPOLIECCE MOATOTOBKH IOABEPraeTcs TUAPOreHU3alMH,
KOTOpad YyJaJI€T OJOTU HOPHUPOAHBIC AHTHOKCHUIAAHTHI. Boinee TOTO, HCXOAA U3 TEXHOJIOTHYECKOM
[[EIeCO00Pa3HOCTH B yIIEpO TMONE3HOCTH IS 3/I0OPOBBS, PACIIUPSIOTCS TMOCEBBI W BBIPAIIMBAHUE TEX
pacTeHHid M KUBOTHBIX, MPOAYKTHl U3 KOTOPBIX Jy4IIE XPAHATCS, HO JMIIEHBI CTOJb HEOOXOIUMBIX IS
OpraHu3Ma 4YelloBeKa JIETKO pa3pyllaeMbIX NHIIEBBIX KOMIIOHEHTOB. Hampumep, mpuoputeT otaaercs
pacTeHusM, B Macje KOTOPBIX OOJIbIIE COACPIKUTCS KUPOB, OTHOCSIIUX K Klaccy oMera-6 BMecTo oMera-3,
MOCKOJIBKY TOCTIeIHIE OBICTPO OKHMCIISIOTCS W CYIIECTBEHHO COKPAIAIOT CPOKH TOJHOCTH ITHIIEBOTO

® [TonmaMuHBI BHITONTHAIOT QYHKIIMIO MOAYISTOPOB HEHPOMETHATOPHEIX CHCTEM MO3Ta.
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nponykTra. Mexay TeM NOCIeIHssl TIpyNNa HEHACBHIIICHHBIX JKUPHBIX KHCIOT, OyIy4dd IPUPOAHBIM
AHTHOKCHUJIAHTOM, HEOOXOAUMa JUIsl HOPMAJILHOTO (PYHKIIMOHUPOBAHMSI IPAKTUYECKU BCEX KJIETOK OPTaHOB U
TKaHEH 4eI0BeKa.

B pesynbTare aHTPONOTCHHOW JESATEIBHOCTH CEIBCKOXO3AWCTBEHHBIC YroAbsi OOCHHSIOTCS H
UCTIBITHIBAIOT AE(UIMT MUTATEIbHBIX BeulecTB. Kak cieacTBue 3TOro, BO MHOTMX ChEAOOHBIX PACTCHMSX
YMEHBIIAETCS COAEPKaHNE )KU3HEHHO Ba)KHBIX coeluHEeHui. [lo naHHBIM aMepHKaHCKUX HCClefoBaTeneH,
80% mous CHIA He MoryTr B HacTofllee BpeMs YAOBIETBOPHTH MOTPEOHOCTH CEIHCKOXO3SHCTBEHHBIX
KyJIbTYp B MHHEpajaXx M UX KomIulekcax. B pesynprate, ecnm B Hauane XX Beka B 100 r mmuHaTta
conepkanock 157 mr xenesa, To B 1968 romy KOIMYECTBO 3TOT0 MUKPOAIIEMEHTA B TAHHOM PACTEHUH YIIAIO
no 27 mr, B 1979 — nmo 12 mr, a B Hacrosiee Bpems €ro MeHblie 2 Mr. [ yaoBIEeTBOPEHUS] CYTOYHOM
MOTPEOHOCTH B3POCIIOT0 POCCHSHUHA B XKelle3e Tepe]] IepBOii MUPOBOM BOMHON JOCTATOYHO OBUIO ChECTh
IIBa KpynHBIX s0;0Ka. B HacTosmmee Bpemst gaxke ymorpebienwe 1 Kr s0JOK HE BOCIIONHHAT CYTOYHBIE
noTpeOHOCTH B 3TOM MuHepaie [8].

N3MeHunach conuanbHas CTPYKTypa HAceleHHs, B pe3ylbTaTe B HACTOSAIIEEe BpeMs 3HAuMTENbHas
YacTh HACEJCHHUsS NIPOXKHUBACT B IPOMBIIUICHHBIX ILIEHTPaxX W, IIEPECTaB Yy4aCTBOBATH B HEIOCPEACTBEHHOM
IPOM3BOJCTBE NMPOLYKTOB IMUTAHUS, NPAKTUYECKU JIUIICHA HATyPaJIbHBIX CBEXUX CEIbCKOXO3IHCTBEHHBIX
NPOAYKTOB MUTaHUs. B pesynpTare WHTEHCHM(HUKALNN MPOMBIIUIEHHOTO MPOHU3BOACTBA C MCIIOIB30BAHUEM
ynoOpenuil, repOUIII0B, GYHIHLIUAOB MOJydyaeMble IPOIYKTHI MUTAHUS CTAJIHM CYLUIECTBEHHO YCTYNATh 11O
COJEPKAHUIO JKU3HEHHO HEOOXOAMMBIX MHIIEBBIX CYyOCTaHIMH B JECATKHA pa3 T€M NPOLYKTaM, KOTOpPbIE
MIPOM3BOAMIIUCEH 110 TPAJAULIMOHHBIM TEXHOIOTHSIM.

OnpeneneHHoe 3HAa4YeHHE B HENOCTATOYHOM IIOHMMAaHHU B COBPEMEHHBIX YCIOBUSAX Ba)KHOCTHU
WCIIOJIb30BaHMS B €KEAHEBHOM PALlMOHE YEJIOBEKA HEAOCTAIOIINX )KU3HEHHO BAXKHBIX PETYJISTOPHBIX NUMEET
U CJIOXKMBIIAsICS CHCTEMa TOBApHO-ICHEKHBIX OTHOLICHWH B 0OJIacTH 37paBooxpaHeHHs. [IponsBomuTenu
(apManieBTHUECKUX MPENnapaToB, TOPMO3AT BHEAPEHHE B MOBCEAHEBHYIO JKU3Hb TPaXKIaH MPOOHOTHKOB U
IPOAYKTOB (PYHKLIHMOHAIBHOTO IUTAaHUA. JlJIs yiIydIneHus: cuTyaluu, TpeOyeTcsi OrpoOMHasi IPOCBETUTENIbHAS
pabota, uroObl yOeauTh HaceideHue Poccuu, B 3HAUMMOCTH M TOJIE3HOCTH IIMPOKOTO MCIOIb30BAHUS B
palMOHE NMUTaHHUs IPOAYKTOB (DYHKIIMOHAIBHOTO Ha3HaueHHUs (MULIEBBIE MPOIYKThI-a[anToreHs0.)

B Hacrosiiee BpeMsi MPUXOJUT MOHUMAaHWUE HEOOXOIUMOCTH 3aMEHBI KOHIICTIMH PalHOHAIBLHOTO
NUTaHUsI Ha KOHLENIMIO ONTUMAaIbHOIO 3740poBoro nuranus. [lapaanrma naen yIaoBiIeTBOpEHHS rooaa u
MUIIEBOKH 0E30MacHOCTH MEHSIeTCSl TapaJurMoil pacCMOTPEHUs THIIHM, KakK BaKHelmiero dakropa
COXpaHEHUs U yIyUIICHHUs 37I0POBbSI, CHU)KEHHS PUCKOB BOSHUKHOBEHHSI 3200JI€BaHUA.

B nocnegHue roiapl BO MHOTMX CTpaHax MHUpPA pPsIOBbIE MOKYIATENHd MHUIIEBHIX IPOAYKTOB
00€CIIOKOEHBI HE CTOJIBKO TEM, COIEPXHT JIM MHIIA JOCTATOYHO KAJOPHH M MJIACTUYECKUX CYyOCTaHIMH U
YIIOBIIETBOPSIET JIM OHA BKYCO-apOMAaTHUYECKHM 3apocaM, CKOJIbKO OKa3bIBaeT JIM BHIOpAaHHAS MMH IUINA HA
OKHJAeMBIN 037I0POBUTENBHEIN 3¢ ekt Ha opranu3M. [Iposenenusiii B 15 crpanax EBpormetickoro corosa B
1996 rogy onpoc mouru 15 000 B3pocnbIx Jrozxei mokasai, 4To 9% W3 HHUX NPEXAE BCEro NMpH BhIOOpE
NPOAYKTOB THUTAaHUS 33JyMbIBAaeTCS HaJ TeM, KakOoW MO3MTUBHBIN 3(dekT Ha WX 3I0pOBbE OKAKET
BBIOpaHHBIA UMM MPOAYKT. 32% OMPOIICHHBIX OTMETUIIM, YTO YKa3aHHS Ha BO3MOXKHOE O370POBUTEIHHOEC
JeiicTBue BBIOPAaHHOTO MMH NPOJYKTa IPH €ro IMOKYNKE WIpaloT Ba)KHOE 3HaueHHe. Takum oOpaszom,
npolecc TMOHMMAaHWS W OCO3HAHHWSA 3HAYEHHWS HE3aMEHUMbBIX (AKTOPOB MUTAHUS B MPOQUIAKTHKE
HapyIIeHUs 370POBbsl, YBEITUUECHUH TPOIOJDKATENILHOCTH KHU3HU, HA4YaJCsl — JIFOAM BCE Hallle MPHOETaloT K
WCIIOJIb30BAaHUIO OHMOJIOTUYECKH AaKTUBHBIX J00aBOK, BKIIOYEHHIO B PAalMOH NHUTaHUA ()YHKUHOHAIBHBIX
MPOIYKTOB.

[Mutanue nKOMKHO (POPMHPOBATHCS HA OCHOBE KIIOYEBBIX MPUHIIMIIOB 3JI0POBOTO MHUTAHUS C Y4ETOM
(aKTHYECKHX 3HEProTpaT, BEJIMYMHBI OCHOBHOrO OOMEHa, Bo3pacTta. OcoOEHHO 3TO BaXXHO B JETCKOM
BO3pacTe.

310poBOE MUTaHKE — OJIHO U3 0A30BBIX YCIOBUI (OPMUPOBAHUS 370POBBS JAETEH, NX TAPMOHUYHOTO
pocta u paseutHs. HeszmopoBoe mnmiieBoe moBeieHUEe (OPMHPYET PUCKK W3OBITOYHOM MAacChl Tea,
caxapHoro aua0era, 3a0O0JE€BaHMU OpPraHOB MHMINEBAPEHUs, OHIOKPUHHOM CHUCTEMBI, CHCTEMBI
KpoBooOpameHus. [loaTBep)kIeHNEM PICKOB CIyXKaT PETUCTPHUpPYyeEMBbIE TIOKa3aTeIn 3a00IeBa€MOCTH.

OCHOBHBIE MPHUHIMITBI 3JJOPOBOTO MHUTAHWS, KOTOPBIE JOKHBI OBITH YYTEHBI NP (HOPMHUPOBAHUM
MeHI0: 1) obecrieuenne pa3sHoo0pasrsi MEHIO (OTCYTCTBHE ITOBTOPOB OJII0[] B TEUEHHE JHS U IBYX CMEXHBIX C
HUM KaJCHAAPHBIX [IHEH); 2) COOTBETCTBHE JHEPreTHMYECKOM LEHHOCTU 3HEprozarpaTaM, XHMHYECKOTO

19 TIpomykThI-amanToréns! — MPOAYKTH MPUPOTHOTO MPOUCXOKICHHUS, CIOCOOHbIE TTOBITIATH
HecTenu(pUIeCcKyI0 COMPOTUBIISIEMOCTh OpraHU3Ma K IIIMPOKOMY CIEKTPY BPEIHBIX (GaKkTOPOB
buznyecKoi, XUMIUUECKON 1 OMOJIOTUYECKOUN MPUPO/IBI.
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coctaBa Omr0on - (QU3MOJOTHYECKUM IOTPEOHOCTSIM OpraHM3Ma B Makpo- W MHKPOHYTPHEHTax; 3)
UCIIOJIb30BaHKE B MEHIO OITIOJI, PEENTYPhl KOTOPBIX, IPEyCMATPHUBAIOT UCIIOJIL30BAHUE INAISIINX METOIOB
KyJIMHApHOH 00paboTKH; 4) UCIOIH30BaHUE B MEHIO IHIIEBBIX MPOJYKTOB CO CHIDKEHHBIM COACPKaHHUEM
HACBIIICHHBIX XHPOB, MPOCTHIX CaxapoB, MOBAPEHHOW COJIM; a TaKXKE MPOIYKTOB COJICPIKAIIUX IHUIICBBIC
BOJIOKHA; TIPOAYKTHI, OOOTalleHHble BUTAMHUHAMH, MHUKPOdJIEMEHTaMH, On(UI0- M JaKTO- OAKTepUsIMHU U
OMOJIOTHYECKH aKTUBHBIMH ITOOABKAMH;, 5) ONTHMAIbHBIH PEKUM IHTAaHWS, 6) HaIWYHE HEOOXOIUMOTO
000py/IOBaHUS M TIPOYUX YCIOBHH JUISI MPUTOTOBJICHUS OO MEHIO, XPaHCHUS MHIIEBBIX MPOIYKTOB; 7)
OTCYTCTBHE B MCHIO MPOIYKTOB B TEXHOJOT'MH WU3TOTOBJICHUS KOTOPBIX UCIIONL30BAINCH YCUIIUTENN BKYCa,
KPaCHTEIH, 3alpelieHHbIC KOHCEPBAHTHI; MPOAYKTOB, 3AMPEIICHHBIX K YIOTPEOICHHIO; a TAKXKE MPOTYKTOB C
HApYIICHUSAMHU YCIIOBUH XpaHEHUS W HMCTEKIIUM CPOKOM TOJHOCTH, HPOAYKTOB IMOCTYNHBIIUX 0Oe€3
MapKUPOBOYHBIX SIPJIBIKOB U (MiIH) 0€3 CONMPOBOIUTEILHBIX JOKYMEHTOB, MOATBEPIKIAIONIUX OC30MaCHOCTh
MUIEBBIX TPOTYKTOB.
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4.2.2. Tema Ne 2 «OcHOBBI (pU3M0JIOT MY MULLEBAPEHUS»
Heas: CdopmupoBars mpeiacrtaBieHne o0 (GHU3HONOTUM MUIIEBAPEHHS, POJIM HOPMAJIbHOU
MUKPOQIIOPHI KUIIEYHUKA B QYHKIIMOHUPOBAHHU OPTraHH3MA.
KonTpoanHble BonpocsI:
Yro nzyuaer Hayka Tpodonorus?
2. Kakwue BaxkHelue KOMIOHEHTBI TIUIIH, HEOOXOAMMBIE JIJISl TTOIICPIKaHKsI HOPMaIIbHOTO 0OMeHa
BEIIECTB, (DYHKIIMOHUPOBAHHUS OPTAaHOB M TKaHEH, TApMOHUYHOTO POCTa M Pa3BUTHUs, BaM M3BeCTHBI?

=
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Kakwe otiensl nuieBapuTeIbHOrO TpakTa Bl 3HaeTe, MX poib B MUILICBAPEHHH.
Kakast posb ieueHu B mpoliecce mHIieBapeHus?

HazoBute u3BecTHbie Bam TUIIBI TUIIEBapEHYSL.

Kakue QyHKIIUM BBITIOMHSET MUIICBAPUTEIBHBIA TPAKT?

[lepeuncnure GyHKINN, BBITOIHAEMbIE HOPMAITbHOW MUKPO(IOPOH KHIIIeTHNKA?

Noogkw

CnpaBo4HbIe MaTepuaJbl 10 TeMe:

Bonbiias pose B M3yd4eHHMM MEXaHM3MOB IHIIEBAPEHUS U YCTAHOBJIIEHHMM OOIIMX 3aKOHOMEPHOCTEH
YCBOGHHWSI TWIIM TPUHAMNEKAT akageMuky A.M. VYromeBy, cozmaBmemy B 1980 romy HOBYyIO
MEXKIUCUUILTUHAPHYIO HayKy Tpodooruto.

Tpodomorus - 310 «Hayka O MuIle, TUTAHUH, TUILIEBBIX CBSI3SX U BCEH Mpolieccax YCBOSHUsS UM HA
BCEX YPOBHSX OPTraHW3alliM >KUBBIX CHCTEM (OT KJIETOYHOro 10 OunocdepHoro)». A.M. YromeBbiM Oblia
MIPEJIOKEHA TEOPHs «aJIeKBAaTHOI'O MHUTAaHUA», OCHOBHBIMU IOCTYyJaTaMH KOTOPOTO SBJSETCS MpHU3HAHUE,
YTO BCE KOMIOHEHTHI MUINM (HYTPMEHTBI' M GajlacTHbIE BEIECTBa'?) HEOOXOAMMBI ISl MOJUIEPKAHHUS
MOJIEKYJSIDHOTO COCTaBa OpPraHW3Ma M BO3MEIIECHUS €ro IJIACTUYECKUX W HSHEPreTHUECKUX 3aTparT;
BKJIIOYAIOT B ce€0s IOTOKM MNUTATEIbHBIX M PEryJATOPHBIX CyOCTaHIMi; OalaHC NUINEBBIX BEILECTB B
OpraHu3Me MOAJCPKUBACTCS 33 CUET BBICBOOOXIEHHS OTICIBHBIX HYTPHEHTOB W3 CIOXKHBIX TI0 COCTaBY
MUIIEBBIX NPOAYKTOB 3a CYET IOJIOCTHOIO, MEMOpPAaHHOTO, BHYTPHKJIETOYHOIO MHMIIEBAPEHUS, a TaKXKe
MHUKPOOHOTr0 CHHTE3a OaKTepHsIMU MHULICBAPUTEIBHOIO TPAKTA.

Hcxonst u3 Teopun anekBaTHoro nuranus (A.M. Yronesa), A HOPMaIbHON JKU3HEACATCIBHOCTH
OpraHu3My HEOOXOJUM IUTACTHUECKHMA W DHEPreTHMYECKHid MarTepHals, a TakkKe pa3HooOpa3HbIe
PEryJsITOpHBIE CyOCTaHLIMHU, KOTOPBIE OCTYNAIOT B OPTaHU3M C IMHILEBBIMU IPOAYKTAMHU.

PaznuuaroT mIecTh BaKHEHIIMX KOMIIOHEHTOB MHINH, KOTOphIe HEOOXOAMMBI OpraHU3MYy JUIs
noJjiep>kaHus oOMeHa BellecTB, (YHKIIMOHUPOBAHUSI OPTaHOB U TKaHEH, Al pocTa U OOHOBIICHHUST KIETOK
OpraHusMma - 3TO BOJa, OCNKHW, XHUPHI, YIJIEBOAbI, MUHEpAJbHbIC BeEIIeCTBA M BUTaMHUHBL. [Ipexne uem
OpraHu3M YCBOHUT HMX, OHH MOJBEPraloTCsl PACLICIUICHUIO Ha Oojee MPOCThIE 3JEMEHTHl. JTO MPOUCXOIUT
Onmaronmaps nporeccaM MHUIICBAPEHNSI.

[MumeBapeHre — 3TO COBOKYMHOCTh (PM3MUYECKUX, XUMHUYECKHX W (U3HOIOTMYECKUX IPOLIECCOB, B
pe3ysibTaTe KOTOPHIX IOA BO3ACHCTBHEM (EPMEHTOB NHUTATENbHBIC BELIECTBA pAaCLICIUIIOTCS Ha Oonee
MPOCThIe XUMHYECKHE COCIMHEHUS, CIIOCOOHBIE BCACHIBATHCS UePe3 CTEHKY JKEeNMyJOYHO-KHIIEUYHOTO TPAKTa,
MOCTYNaTh B KPOBOTOK M YCBauWBaThCsl KJeTKamMH opraHusMa. IIpu sTtom B mpolecce muieBapeHus
MUTaTeNIbHBIE BELIECTBA, IOCTEIICHHO MPOJBUIAsCH Yepe3 MHUILIEBAPUTEIbHBIH TPAKT, IPOXOAIT CyMMapHOe
paccTosiHue MOPsIIKa IECSTH METPOB. DT MPOLECCHl IPOTEKAIOT B ONPENEICHHON MOCIEA0BATEILHOCTH BO
BCEX OTJeNlaX MHIIEBAPUTEIHHOIO TpakTa (IOJIOCTH pTa, TIOTKE, MUIIEBOE, JKEIYyAKE, TOHKONH U TOJCTOMN
KHUIIKAX C yYaCTHEM IIEYCHH U JKETYHOTO IMy3bIPs, MOMKETYJ0UHOI Kene3bl). TONbKO MUHEpAIbHBIE COJIH,
BOJIa M BUTAMUHBI, YCBAMBaIOTCS YEJIOBEKOM B TOM BUJE, B KOTOPOM OHHM HaXOAATCs B nuiIe. beiku, :Kupsl 1
YIJ€BOJBI TOMAJal0T B OPraHM3M B BHUJAE CIIOKHBIX KOMIUIEKCOB. UTOOBI OHM YCBOWJIUCH, TpeOyercs
CIOKHas (U3MUecKas M XUMHYecKas repepadoTka. Kpome TOro, KOMIIOHEHTHl TMHWIIW JOJDKHEI
NpeIBApUTEIbHO yTPATUTh CBOIO BHUJIOBYIO CIEHU(PUIHOCTH, MHA4Y€ OHM OyAyT NPUHUMATHCA CHCTEMOM
MMMYHHUTETa KaK 9y>KepO/HbIE BEIIECTBA.

[MumeBapeHne HayMHAETCS C M3MENbYEHMS IUIIM B POTOBOW MOJOCTH, YBJIQXKHEHHUS €€ CIIOHOHW,
NEPBUYHOrO0 Meradonu3Ma M TpaHcopManmmu 1oja Bo3leiicTBUEM (DEPMEHTOB CIIOHBI  (aMHJIa3bl,
npoTenHassl, nnassl, pocdarassl, PHK-a3e1). Cpeasss npoaobKUTeIbHOCTh NPeObIBAHMUS MUY B ITOJIOCTH
pTa DO KHA COCTaBIATh mopsiaka 15-20 cex. B ciydae cokpariieHus BpeMEHHU HaXO0KISHUS MMUIIH B TIOJIOCTH
pTa, HApYIIAIOTCS IPOLECCHl NHILIEBAPEHMS, COOTBETCTBYIOLIME AAHHOMY Yy4YacTKy IHUIIEBAPUTEIHLHOTO
TpakTa (M3MellbueHHUe, PACcajl Kpaxmai Ha MpoCThie caxapa).

[anee cnemyer sTan nepeABIKEHUE MUIIEBOTO KOMKA 33 CUET NMEePUCTAIbTHUECKUX JABMKEHUH MBIIIIT
IJIOTKM W TUIIEBOJA B JKENYAOK. AKT IJIOTaHUS BKIO4YaeT B cedsi (azy poToByro (IPOHM3BONBHYIO),
IJIOTOYHYI0 (OBICTPYIO HENPOU3BOJBHYIO), NHLICBOAHYIO (MEVICHHYIO HENpPOU3BONIbHYI0). CpenHsis
MPOAOJDKUTENBHOCTh BPEMEHH MPOXOKIEHHUS MHINEBOTO KOMKa Yepe3 MHINEBOJ COcTaBisier 2-9 cek, u
3aBUCHT OT IUIOTHOCTH TmIM. J[ms mpemoTBparieHrss oOpaTHOTO TOKa MHHINM, a TaKXE pa3rpaHUYCHHUS
BO3/ICHCTBHS Ha Hee MUIIEBAPUTENBLHBIX (DEPMEHTOB, MUILEBAPUTENBHBIN TPAKT 00ECIIeYeH CleHHuaTbHBIMU
KJIallaHAMHU.

[IummeBolt KOMOK, TOMAaB B JKETYJOK, B TEUEHHUE TPEX-IIATH YacOB IOJBEPraeTcs MEXaHWYECKOW U
XUMHAYECKOi 00paboTke (O]l BO3JCHCTBHEM KENYJOYHOTO COKa W MPUCYTCTBYIOIIMX B HEM COJISTHOM

! HyTpueHTsl — 6HOIOrMYeCcK 3HAUMMble KOMIOHEHTHI;
12 BannacTHBIE BEIIECTBA — OMOJIOTHYECKH HE3HAUNMBIE KOMIIOHEHTEL.
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KHCIJIOTBI, KOTOpast 00ecleunBaeT KUCIYIO CPely B JKEIJIyJIKE, BbI3bIBAET JICHATYpaLlIo U Ha0yXxaHue OEJIKOB,
aKTHBUPYET TETICHHOTEHBI, OKa3bIBaCT OaKTepUITUIHBIN 2D (PEKT; MEICHH - IepeBapruBaeT OEIOKCOIEpIKaIe
NHIIEBbIE TPOAYKTHI). JIMNONMMTHYECKash aKTHBHOCTb IKEIYyJIOYHOTO COKa CIHOCOOCTBYET pPAaCIICIICHHIO
SMYJIBTUPOBAHHBIX KHPOB MoOJIoKa. OOpasyromascs B KelyJKke B 3HAUYMTEIbHBIX KOJIMYECTBAX CIHU3b, C
OJIHOH CTOPOHBI, BBINOJHSAET 3ALIUTHYI0 (DYHKLIHIO 3aILUINAsl CIU3UCTYIO XKEIyIOKa OT NCHCTBUS COJSTHON
KHACJIOTBI, a TaKXe CIY)KUT HCTOYHHKOM OJHJIOICHHBIX OCJIKOB Ml MX IOCIEAYIOIEH YTHIN3aluu
MHUKPOOpPraHM3MaMH TOJCTOM KHIIKH. B Kelynke NpUCYTCTBYeT TakkKe CHEeHUalbHBIA  (akTop,
o0ecrnevYnBaoNnil B TaTbHEHIIIEM YCBOSHHE BUTaMUHA B1o.

ITocire xemynka THINEBOW KOMOK IOTAgaeT B TOHKWN KHINEYHUK, JUIMHA KOTOPOTO MOCTHTAeT 6,5
MeTpoB. KulleuHslli COK B 3TOM OT/AeJe MUILEBAPUTEIBHOTO TPaKTa MMEET LICJIOYHYIO Cpely 3a CueT
MOCTYTUICHUSI B TOHKUH KUIIEYHUK JKETUH, COKa MOHKEITYA0UYHOMN jKeJIe3bl ¥ BBIICIICHHIH CTCHOK KUIICYHUKA.
Cok TOKeTyTOYHON JKeTe3bl CONEPKUT Takne (epMEeHTHI, Kak alb(a-ammiiaza (pacileruisieT YIrIeBOIb),
PHK-IHK-nyk1ea3pl (pacilemisioT HYKJICHHOBBIE KHCIOTHI), JHMAa3bl (PacIIEIUIsIOT >KUPbI), MPOTeasbl
(pacwenisitoT 6€1KK) B BUIE MPOSH3UMOB. Beero B KUIIEYHOM coKe 0OHapykuBaetcs oonee 20 ¢pepMeHTOB
(aHTEpOKHMHA3EI, TeNTHAA3kI, (hocdaTassl, HyKIeas3bl, TUNa3a, aMUIas3a, JakTa3a, caxapasa u ap.). Y IIofeH,
IIPOXKUBAIOIINX B Pa3HbIX PETMOHAX, BCTPEYAIOTC HHANBUIYYMBI, Y KOTOPBIX OTMEYAETCs] HEAOCTATOUYHOCTD
npoayKIHuK (hepMeHTa JaKTa3bl, YIacTBYIOIICH B yTUIM3aLUH JIaKT03bl. OCOOEHHO YacTO 3TOT BPOXKACHHBIH
nedexr obHapyxkuBaercs y sxurenedt (40-100% nomymsiunu) Asum 1 Adpuxu. Cpenu nui ClaBsSHCKOTO
MIPOUCXOXKIEHUS (pycckue, Oemopychl, YKpawHIbI) NedUIIMTHOCTh JlaKkTa3bl oOHapyxuBaeTcs y 10-15%
MPEACTaBUTENECH NOMYJIISALIMH.

B TOHKOM KHIIEYHHKE MPOUCXOJUT M BCACBIBAHUE OCHOBHOW MAacChl 00pPa30BAaBIIUXCS MPOCTHIX
XUMHYecKHX (pparmenTos numy. He nepeBapeHHbIe OCTATKY MUIIH Jajiee MOCTYNAOT B TOJCTHIA KUIICYHUK,
B KOTOpPOM OHH MOTYT HaxoauThcs OT 10 g0 15 wacoB. B sToM oTmene muIEeBapuUTEIHHOTO TpPaKTa
OCYILECTBISIIOTCA TpOLiecChl BcachiBaHUS BoAbl (10 10 1 B CYTKM), MHUHEpAIBbHBIX COJIEH, MPOTEKAIOT
OCHOBHBIE IPOLIECCH] MUKPOOHOM MeTaboNM3aliy OCTAaTKOB IHTATEIbHBIX BELIECTB, MOCTYMUBIIUX H3BHE
win 00pa30BaBIIMXCA B INHILICBAPUTENBHOM TpakTe. IIponomKHUTeNpHOCTh Ipolecca MNHIIEBAPEHUS Yy
3I0POBOT0 YEJIOBEKA COCTABISET B 3aBUCUMOCTHU OT CTPYKTYPHBI MUTAHUS COCTaBIIsIeT oT 12 10 36 yac.

BcacbiBaHue ocCylIecTBISIETCS Ha BCEM TNPOTSHKEHUHM IUINEBAPUTENBHOTO TPaKTa, TMOBEPXHOCTH
KOTOPOTO MOKPBITa BOPCUHKAMHM, PA3IHYAIOIIMMUCA 0 CTPYKType U (YHKIMHU B 3aBUCHUMOCTH OT CBOEH
nokanuzanuu. Ha 1 MM causuctoit npuxogurca 30-40 BopcuHOK. BeackiBaHue ocyriecTBisieTcs 3a CYeT
peanu3aluyd HECKOJNbKMX MEXaHW3MOB (TIACCHUBHBIM TpaHCIOpPT, oOnerdeHHas audQy3us, aKTUBHBINA
tpancnopt). Ilpu stom, 50-60% npoxykroB mMeraboim3ma OENKOB BCACBIBACTCS B JBEHAALATHIIEPCTHOM
knmke, 30% - B Toakoit u 10% - B TOJICTOM OT/EHE KHIICUHHUKA. YTJIIEBOALI BCACKIBAIOTCS TOJBKO B BHJIC
MOHOCaXapoB, IIPH 3TOM HPUCYTCTBUE B KUIIIEYHOM COKE COJICH HATPHS CYNIECTBEHHO MOBBIIIAET CKOPOCTh
ux BcacbiBaHUA. [IpomyKTel MeTabonn3Ma >KHPOB TaK K€, KaK M OOJBIIMHCTBO IOCTYIAIOMIMX C MUILEH
BOJIO- M )KHPOPACTBOPUMBIX BUTAMHUHOB, BCACBIBAIOTCA B TOHKOM OTZEJIe KHIICYHHKA.

BaxHyro ponb B Ipoliecce NHIICBAPSHUs WUTpaeT MeueHb, B KOTOPOH MPOHMCXOAUT 0Opa3zoBaHHUE
xkemyn. JKemdb crmocoOCTBYET 3MYJIbrallid KHUPOB, BCACHIBAHHIO TPHUIIIHLEPUIOB, aKTHBHPYET JIMMA3y,
CTUMYJIUPYET TEPUCTANbTUKY, HWHAKTUBUPYET INENCUH B [BEHAALUATUIICPCTHOM KHIIKE, OKa3bIBaeT
OaKTEepPHIIMIHBINA U 0aKTEPHUOCTATUUECKUH AP PEKT, yCHINBACT THPOIU3 U BCAChIBAaHHE OEIKOB U YIIIEBOJIOB,
CTUMYJUPYET Npoirdepannio 3HTEPOIUTOB, POLECChl 00Pa30BaHUS U BBIICTICHUS JKEITIH.

BoJIBIIMHCTBO racTPOMHTECTUHAIBHBIX TOPMOHOB B XMMHYECKOM OTHOILCHHMHU TNPEICTABISIOT COOOM
NEeNTUABl M OKa3bIBAIOT MHOXECTBO Pa3HOOOPa3HbIX 3PQEeKTOB Ha QPYHKIMH MUIIEBAPUTEILHOIO TpakTa U
obmena BemniectB. OHH BIUSFOT Ha CEKPEIHIO BOJBI, DJIEKTPOIUTOB B (PEPMEHTOB, MOTOPHYIO aKTHBHOCTH
JKEITyJOYHO-KHUILEYHOI'O TPAKTa, BCACHIBAHUE BOJBI, 3JCKTPOJIUTOB U MUTATEIbHBIX BELIECTB, JESATEIbHOCTh
CepACYHO-COCYAUCTON CUCTEMBI, ()YHKIMOHAIBHYIO aKTUBHOCTb YHJOKPHHHBIX KJIETOK MHUILEBAPUTEIHHOTO
TpaKTa U APYTUX SHIOKPHUHHBIX JKele3.

B 3aBucuMOCTH OT MpOMCXOXIEHHS (EPMEHTOB pa3IM4alOT TPH THIIA MUIIeBapeHus: 1) 3a cuer
(epMEHTOB, CHHTE3UpPYEMBIX JKeIe3aMH 4YeJOoBeKa; 2) 3a cYeT (EepMEeHTOB, CHHTE3MPOBAHHBIX
MHKpOOpraHu3Mamu; 3) OCyIIEeCTBIsIeMOe pepMEHTAMHU, COCPIKAIIUMUCS B COCTABE MPUHUMACMON MHUIIIH.

B 3aBHCHUMOCTH OT JIOKAIM3aIMH MUILEBApEHIE TIOPa3IeisIFOT Ha BHYTPHUKIETOYHOE, KOTa MPOIECCH
THIPOJIM3a MHUTATEIbHBIX BELIECTB MPOMCXOAAT BHYTPH KIJIETOK (3a CYUET JIM30COMAalbHBIX (EPMEHTOB), U
BHEKJIETOYHOE (II0JIOCTHOE U MPUCTEHOYHOER).

Taxum 00pa3oM, MUIEBAPUTEIBHBIN TPAKT B OPraHU3ME YeJIOBEKA BBIMOJHIET HECKOJIBKO (DYHKITHIA:

1) cexperopHas (yHKIMS - XapaKTepu3yercsi 0Opa3oOBaHHMEM IHINEBAPUTEIBHBIX COKOB (CIIOHEI,
eIy JOYHOT O, TIOJKETYI0YHOT0, KUIIEYHOT'O COKOB U JKEITUH);

2) MOoTOpHast (DYHKIIUS - 3aKIIFOYACTCS B )KEBAHUH, TJIOTAHUH, IEPEMEIINBAHNY, TTEPEBMKCHUN TTHIIH
M0 THUIIEBAPUTEILHOMY TPaKTy M YIAJICHUIO W3 OpraHW3Ma He MepeBapuBacMbBIX OCTAaTKOB, B JIBWKCHUH
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BOPCHHOK M MHKpPOBOPCHHOK; OCYIIECTBIISIETCSI MYCKYyJaTypoW MHINEBapUTEIHHOTO amnmapaTa Ha BCEX
JTanax KoHBeuepa;

3) BcachiBaTedbHAs (YHKIHMS - 3aKJIIOYACTCS B MOCTYIUICHUH M3 TIOJIOCTH JKEIYJIO0YHO-KHIICYHOTO
TpakTa B KPOBOTOK NPOAYKTOB pacIICIUICHHsI OENKOB, )KUPOB U YIJIEBOAOB (aMUHOKHCIOTHI, TIHILEPUH,
JKUPHBIE KICIOTHI, MOHOCaXapH/Ibl), BOJIBI, COJIEH, JIEKapCTB M IPYTHX COSAHMHEHUI;

4) BHyYTpHCEKpeTOpHas (GYHKIMSA - 3aKIOYAIONIAsACS B BBIPAOOTKE TOPMOHOB, OKAa3bIBAIOIINX
perynupytoliee IeiicTBUe Ha MOTOPHYIO, CEKPETOPHYIO M BCAachIBaTelIbHYI0 (YHKIMHU MUILEBAPUTEIHHOTO
TpakTa (TaCTPHH, CEKPETHH U JPYTHe TOPMOHBI);

5) skckperopHas (GpyHKIUS - 00ECICUYMBACT BBIICICHUE MHUINCBAPUTEIBHBIMHU JKEJIC3aMU B TOJIOCTh
eIy JOYHO-KHUIIEYHOTO TPaKTa MPOAYKTOB 0OMeHa (MOUEBUHA, aMMHUAK, JKETYHbIE TMTMEHTHI ), BOJIBI, COJICH
TSDKETIBIX METAJIIOB, JIEKAPCTBEHHBIX MPEMapaToB, KOTOPHIC 3aTeM YIANSIOTCS U3 OPraHu3Ma;

6) SIBIIIETCS MECTOM OOHTAHUS CUMOMOTHYECKHUX acCOIUAIIN MUKPOOPTaHIU3MOB.

HopmaneHyto MuKpo(dopy NHIEBAPUTEIBHOTO TpakTa C COBPEMEHHBIX MO3MLUN CleayeT
paccMaTpuBaTh Kak MHOXXECTBO MHKPOOHOILIEHO30B, XapaKTEPHU3YIOLIMXCSI OMpENeNIeHHBIM COCTaBOM M
3aHUMAIOIUX TOT WJIM MHOW OMOTOII B OpraHM3Me 4elloBeKa. JDTa MUKPO(IOpa BKIIOYAET ACCSITKH U COTHH
pa3HoOOpa3HBIX BUIOB MHKPOOPTaHU3MOB. HemocTaTok wim M30BITOK TOTO WM WHOTO cyOcTpara Win
METa0OJHTa CIIY>KUT CUTHAJIOM JJIsl YCUJICHUSI POCTa MJIM TUOETH COOTBETCTBYIOIIETO 3B€HA 3KOJIOTHYECKON
CHUCTeMBI. B mporiecce 3BONOIIN MTOCTOSHHBIE MPEACTABUTENN HOPMAIIEHOW MUKPO(]IIOPHI MTPEBPAIIaUCh BO
Bce Oomee B3auMocBs3aHHOe 1enoe. OIHOBpEMEHHO ISl JOCTIDKEHHsI Ooibiield 3PQeKTHUBHOCTH
npoucxoamia M crnenmanuzanus ux Qyskiui. [logoOHas uWHTErpanus Y chenuaiu3anus (QyHKIuH
MO3BOJIIET HOPMAJILHOW MHKpO(]IIOpe 3J0pOBOTO YEIOBEKA BBICTYNATh KaK €JUHOE LEJIOE, COrJaCOBAHHO
paboTaroliee B MHTEpecax BCe CHCTEMBI OPraHu3Ma, B KOTOPOM OHa JIOKAJTN30BaHa.

C MoMeHTa pokJeHUs peOeHKa, ero KOXKa U CITU3UCThIe 00CEMEHSIOTCSI MUKPOOPTraHU3MaMH, UX YHCIIO
U paszHooOpa3me OmpeersieTcsi COCTaBOM MHUKPO(IOpPHl MaTepH, MEXaHU3MaM{ pOJIOB, CAHUTapHBIM
COCTOSTHHEM CpeIbl, B KOTOPOW OHHM TPOXOAWIH, THUIOM BCKapmiuuBaHus. K HacTosmiemy BpeMeHH
BBISIBJIICHBI HEKOTOpBIC OOIIME 3aKOHOMEPHOCTH 3aCENICHUs JKETYJOYHO-KHIIEYHOTO TpaKTa dYeIOBeKa
MHUKpOOpraHu3MaMu. Tak, yCTaHOBJIEHO, YTO B IEPBBIC Yachl U JHH B KHIICYHUKE HOBOPOXKICHHBIX
BCTPEYAIOTCS MPEUMYIIECTBEHHO MHUKPOKOKKH, CTa()MIOKOKKH, JHTEPOKOKKM M KIOCTPUAUU. 3aTeM
TIOSIBIITIOTCSA SHTEPOOAKTepUH (KUIICYHBIE MaJ0YKH), JTaKToOammuisl u oudunodakrepun. Co BpeMeHEM B
KUIICYHUKE TMOSIBISIOTCS, a 3aTeM Ha4YMHAIOT NpeodsiafaTh HECMOPOHOCHBIE OOJIMTaTHO-aHadPOOHBIE
Oaktepun (OuuI0OaKTepUH, dyOaKTepuu, OaKTEPOUIBI, CTPENTOKOKKU, CIHPHILIBI). [Jis TOro dYTOOBI
MUKpPOOHAsI 3KOJIOTHS THIIEBAPUTEIBHOTO TPaKTa HOBOPOXKACHHBIX IO CBOEMY COCTaBy NMPUOIU3WIACH K
TaKOBOM y B3pOCIBIX, TpeOyercs HecKoibko yieT. OcoOeHHO oOMIbHA MHUKpOQIIOpa HIDKHUX OTIEIOB
MUIEBAPUTENLHOTO TPaKTa. 3jech OOHapykeHbl mnpezacraBurenu Oonee 500 BumoB Oakrtepuwit. Yucio
aHa’pOOHBIX MHUKPOOPTaHMU3MOB B 3TOW OOJIACTH 3IOPOBOTO B3pOCIOro denoBeka Oonee yeM B 100 pa3
MIPEBBIIIIAET TAaKOBOE 110 COJEPKAHUIO a’pOOHBIX OakTepwil. DHTEpPOOAKTEPUH, BKIIOYAS KHUIICYHBIE
MAJIOYKH, CTaUIOKOKKH, TPHUOBI U IpyTrue a’dpoObl, COCTABISIOT HEeMHOTUM OoJiee 1-4% u paccMaTpuBarOTCs
Kak 100aBovHas MM ciTydaiiHas Mukpodiopa. Ha xu3neobecniedeHne MUKpO(hIOphl KUIIIEYHHKA YeI0BEKa B
cpenHeM pacxoayetcs 10 10% mocTynuBIIEH ¢ MUIIEH SHEPTHH.

[MpeacraBuTen HOPMANbHOW MHUKPOQIIOPH TPUCYTCTBYIOT B OpraHU3Me 4eJoBeKa B BHJIE
(UKCHPOBaHHBIX K ONpEACICHHBIM PElenTopaM MHKPOKOJIOHHH, 3aKIIOYEHHBIX B OMOIJICHKY. broruieHka,
KaK TepyaTka, IMOKPBIBAET KOXY M CIU3UCTBIE OTKPBITBHIX OKPYXarolield cpeae MOJOCTeH 370pOBOTO
YeIIOBEKa W COCTOHT W3 DK30MOJIUCAXAPHJIOB PA3IMYHOTO COCTaBa MHUKPOOHOTO IMPOUCXOXKICHUS, a TAKKe
MYIIMHA, MPOAYIHUPYEMOTrO OOKAIOBHIHBIMU KIETKaMH CHM3UCTHIX. C (QYHKIMOHAIBLHOW TOYKH 3pEHUS
OMOIUIEHKa pEerylupyeT B3aWMOOTHOIIEHUS MEXKIy MaKpOOPTaHM3MOM U  OKpPYXKAIOIMIEH Cpeou.
[lomamarommii B OpraHM3M WCXOJHBIA THUIIEBON cyOcTpar B pe3yibrare MHKPOOHOH TpaHchopmanuu
MIPEBpAIACTCs B MPOMEKYTOUHBIN THOO KOHEUHBIN MPOTYKT C TOU WIM HHOU OMOJIOTUYECKON aKTUBHOCTBIO.

HopwmanbsHast Mukpodiiopa v IpoJIyKThl ee MeTabonu3ma:

1) y4acTByIOT B:

1.1. perynsiuu ra30BOro COCTaBa KUIIEYHUKA U JPYTHX MOJIOCTEH OpraHn3Ma,

1.2. merabonmu3me OEIKOB, YIIIEBOJIOB, JIMIIHJIOB U HYKJIIEWHOBBIX KUCIIOT,

1.3. BomHO-coneBoMm obomene (Na, K, Ca, Mg, Zn, Fe, Cu, Mn, P, Cl u np.);

1.4. oGecriedeHNH KOJIOHU3AIMOHHOW PE3UCTEHTHOCTH, PEI0OTBpaIasi NIPIKUBICHUE H Pa3MHOKEHHUE
B KHIIIEYHUKE Ty>KEPOJIHBIX OPraHU3MOB WJIM 3aCEJICHHE TE€X WM MHBIX 00JIaCTeH MUIIeBAPUTEIEHOIO TPaKTa
HECBOMCTBEHHBIMHU JJIs1 HUX BUIAAMH MUKPOOPraHU3MOB);

1.5. perupKynsnuyd CTEPOMIHBIX COSNWHEHUH W JPYrHX MaKpOMOJEKYHN (BKIIOYas JIEKapPCTBEHHBIC
MIpernaparsl);

1.6. meTokcUKaIMK 3K30TCHHBIX M DHJIOTCHHBIX CyOCTpaTOB,;
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2) o0namaroT MOP(OKWHETHYECKHM JeiCTBHEM (CTHMYJIUPYIOT POCT OSHHTEIHAIBHBIX KIETOK,
CKOPOCTh WX OOHOBJIEHHS Ha CIN3UCTBIX, HEPUCTAIBTHKY, BIUAIOT HA KOJIWYECTBO MOTPEOISIEMON MUIIN H
T.J.);

3) BBHINOJHAIOT UMMYHOTCHHYIO (YCHJIMBAIOT IYMOPAJIbHBI M TKAaHEBOW MMMYHHUTET, CTUMYJIUPYIOT
(aronnTo3, NPOIYKIHIO KIMMYHOTJIO0YINHOB, HHTEPICHKHHOB, IATOKHHOB);

4) cy>)XaT HCTOYHUKOM 3HEpruu (00pa30BaHUE KUPHBIX KHUCIIOT);

5) nmpoayuuMpyrT — pa3sHOOOpa3Hble ~ OMOJNOTMYECKHM  aKTUBHBIC  COCOUHCHHS  (BHTaMUHBI,
JIMTIOTIOIACAXapy/Ibl, TENTHAOTINKAHBI, aMUHBI, AaHTUOMOTHKH M JPYTHe COEAWHEHUS C aHTHMHUKPOOHOM
aKTHBHOCTHIO, HeWponenTHabl, NO, HHIOJIB).

HopmanbsHast Mukpodiiopa - HHAUKATop GU3NO0IOTHIECKOT0 COCTOSHUS MaKpOOPTraHU3Ma.

CoctaB MUKPOQIIOPHI B OMOMJICHKE MOXKET M3MEHSTHCS MOJ BIUSHHEM, KaK PasIMUHBIX CTPECCOBBIX
areHToB, (PU3MOJIOTHYECKOTO COCTOSHMS YelIOoBeKa. MEIWIIMHCKHE W MEIMKaMEHTO3HbIE BMEIIATEeNbCTBA,
BKIIIOYAss MHCTPYMEHTAJIbHOE, XUPYPTHUYECKOe WM JICKAPCTBEHHOE BO3JCHCTBHE, MOTYT H3MEHUTH
[EJIOCTHOCTh UMEIOILEICsl OMOTIIICHKH, YTO BEAET K YTpaTe €€ OTAeIbHBIX (DYHKIHH.

Cpemn  (papMakoJOTHYECKUX TIpenapaTtoB Hawboyiee BBIPAKEHHBIM TOBpeXmaronuii >hdext Ha
HOPMAJIBHYI0 MHUKPO(IOpY OKa3bIBalOT aHTHOMOTHKH. MHOTHE MMMYHOJETIPECCAHTHl B KOHILEHTPALHAX
ONMM3KMX K KIMHUYECKUM, TaKKe HHTUOMPYIOT pocT Ouduaodakrepuid, NaKTOOAUMIUI, SHTCPOKOKKOB H
KUIICYHBIX Majo4eK. XUMHOIpenaparsl, KaKk MPaBUIIO, TAKXKE BBI3BIBAIOT JUCOMOTHYECKHE W3MECHEHHSI.
JucOnoTnyeckne MposiBICHUS BEIPAYKAOTCS B U3MEHEHNH a0COIIOTHON YMCICHHOCTH aHa3POOHBIX U IPYTHX
MPOKAPUOTUYECKUX KIIETOK, WX BHJOBOTO M HITAMMOBOTO COCTaBa, CIIEKTPa M KOJIMYECTBa 0Opa3yeMbIX
MHUKPOOHBIX MeTaboNmuTOB. PazpaboraHo 60IbII0E KOJINYECTBO TECTOB, TTO3BOJISIOMINX OOBEKTHBHO CYTUTh O
COCTOSIHUHM HOPMAJIbHOM MUKPO(MIIOPHI U €€ (DYHKIIMOHAIEHON aKTHBHOCTH, CTETICHH OBPEKICHUSL.

Hopmanbaass Mukpodiopa KHIIEYHHKa HMeeT OOJIbIIOe 3HAYCHHWE B YCBOCHHHM OHMOJIOTHYECKU
AKTUBHBIX BEIECTB U MX BBIPAOOTKE.

B pesynprare HapymeHus: HOpMOOMOIICHO3a BO3HMKAeT AucOakTepro3. /[lucOakTepro3 KUIICYHHKA
SBIIACTCS OJHUM M3 (haKTOPOB, CIIOCOOCTBYIOMINX 3aTSHDKHOMY, PEIUANBUPYIOMIEMY TEUEHHUIO LIEIOTO psiga
3a00JIeBaHUH (IUCTICTICHSI, AJUIEPTUH, YaCThIe MPOCTYAHBIC 3a00JIeBaHHS, THIIOBUTAMUHO3 B).

YcTaHOBICHO YeThIpe OPMBI IPOSBICHUS AUCOAKTEPHO03a, BRIPAXKAIOIIIHECS:

1) HapymeHneM IMMYHHOTO CTaTyca;

2) HapylIeHHeM MHUIIeBapeHUs] U YCBOSIEMOCTH TMHUIIN, OTCYTCTBHEM allleTHTa U CHI)KEHUEM CHHTE3a
BUTaMUHOB Tpynibl B;

3) CHIDKEHUEM TOJIEPAHTHOCTH CIIM3UCTON KHUIIEYHUKA K AEHCTBUIO MATOTCHHON MUKPOQIIOPHI,

4) CHWKEHHEM JIeTOKCUKAIMOHHOM CIIOCOOHOCTH MUKPO(IIOPEHI.

Ha mnpakTthke Bce 3TH (QOpMBI, Kak TpaBHIIO, BCTPEYAIOTCS BMECTE, YTO SBISETCS PE3yJIbTaTOM
HO3/HEro 00paIeHus 32 METUIMHCKOH TOMOIIBIO.

Ycnexu, AOCTUTHYTBIE B OOJAaCTH MHKPOOMOJIOTMYECKOTO HW3YYEHHS MHKPOQIIOPHI KHIICYHUKA
YeNoBeKa, MOCTY)XHJIM TPEINOChUIKOW K pa3paboTke JTUETHYECKUX H  JIeueOHO-MPOPHIAKTHUECKIX
KHCIIOMOJIOUHBIX TIPOAyKTOB Ha ocHoBe Lactobacillus, Bifidobacterium u Streptococcus. I'maBHbIM
Ha3HAYE€HHEM MAacCOBOTO YHOTPEOJIEHHS KUCIOMOJIOYHBIX IMPOAYKTOB SIBISUIOCH IO/ABICHHE KHIIEYHBIX
THWJIOCTHBIX OaKTepHid, JTMKBHIAALMUS TUCOMOTHYECKHX HApYIICHWH B IMUIEBAPUTEILHOM TpPAKTe 3a CUET
BBEJICHUS B OpPraHM3M 4YeJIOBeKa OOJNBIINX KOJIWYECTB JKUBBIX AHTATOHHUCTUYECKUX MOJOYHOKHCIIBIX
OaxTepuit.

JucOakTepro3, B 3aBUCHMOCTH OT XapakTepa HW3MEHEHHS COCTaBa MHUKPO(IOPHI TOJCTOTO
KHIIEYHHKA, TT0/Ipa3/IeisieTCst Ha 3 CTENCHU.

JucOakTepros, Kak MpPaBHIIO, COYETAETCS C JPYTUMH TAaTOJOTHUYECKUMH CHHAPOMAMH, TO3TOMY
MEpONPUATHS TI0 KOPPEKIIMU HAPYIIEHHOTO MHKPOOHOIIEHO3a OCYILECTBISIOTCS OJHOBPEMEHHO C JICYCHHEM
OCHOBHOTO 3a0oseBanus. [lonoxurensHble dPQPEKTs TPH JUCOAKTEPHO3e TOCTUTAIOTCS HCIIOIb30BAaHUEM
NPOOMOTHYECKUX NIPENapaToB MM MPOJIYKTOB, 00JIaIAI0IINX MPOOUOTUIECKUMH CBOWCTBAMHU.

[lo cBoeMy peHCTBHIO TPOOMOTHYECKHE TIpemaparhl, NPUMEHSEMble NpU TUCOAKTEpHO3E,
pas3AessIoTCs Ha KIacChl:

1. Knaccuueckne nmpoOUOTHKY (M3 O0JIMTaTHOM (IIOPHI YEIOBEUYECKOTO OpraHnu3Ma: KO-, OuuIyM-,
JTAaKTOOAKTEPHH. ).

2. CaMO3IMMUHHMPYIOLIMECS AHTAarOHUCTHl (M3 ILITAMMOB, HE XapaKTEpPHBIX MJs OpraHu3Ma:
OakTUCYOTHII, OMOCTIOPHH, CITOPOOAKT).

3. KomOunanpoBaHHblie mpoOnoTuku (ouduiaoHr, OMUKoI, aluIno, JHHEKC, ON00AKTOH, KUTIAIIU/).

4. MmMoOUIM3UpOBaHHBIC Ha COpOCHTE kuBbIe OakTepun (OudurymOakTeprH-hopTe).

5. KomOuHupoBaHHbIE C TU30IMMOM (OMGUIN3).

6. [Ipemaparts - MPOAYKTH MeTa00JIM3Ma HOPMAITLHONH MUKPOMIOpH! (XHiak-popTe).
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7. PexomOuHaHTHEIE - cyOanuH (6aktepun Subtilis, KOHTpoNUpYIOIKE CUHTE3 a2-UHTEpPEpoHa).

Hambonee »sd¢dexkTHBHBIM cpeacTBOM MNPOMQWIAKTUKKA H JIeUYCHHS AUCOAKTEepHo3a  SBIISIOTCS
npemaparsl OnpuayMmOaKTepruHa.

Xopomuii  3pdexT mepBUYHOWM W BTOPHUYHOH MPOQPIIAKTUKA OHCOAKTEpHO3a JTOCTHUTACTCS
WCIIOJIb30BaHUEM OTEYECTBEHHBIX KHCIOMOJIOYHBIX MPOAYKTOB, OMOMOpOkeHHOro. J[Ba ctakana kedupa B
JCHb WIM OJHA MOPLIHA OMOMOPOKEHHOTO O0ECHEYMBAIOT OPraHU3M I0JIE3HOH MHKPO(IOpOH, CyTOYHOH
NOTPEOHOCTHIO KalbLIUs, BATAMUHOB U aMUHOKHCIIOT, HEOOXOAUMBIX [Vl IPEAYIPEKICHUS OCTEON0pO3a.

O heKTUBHOCTD HCMOIB30BAHUSI OMOMOPOKEHOTO B MpOoQHIaKTHKe AWCOaKkTepuo3a y neTed Obuia
uccienoBaHa Ha 0a3e OIOHKETHBIX JOUIKOIBHBIX yupexxaeHui T. Omcka. ViccnenoBanne NpoBOAMIOCH B TPH
JTamna: MEPBBbI 3Tam - OIEHKa 3J0pOBbS JETeW Mepell MPOBEICHUEM OHKCIEPUMEHTAa; BTOPOM JTam —
9KCIEPUMEHTANBHBIN, BKIIOYAN BbIAAYy OHOMOPOKEHHOTO (6 Helelb) ¢ MOCIeAYIOMNM HaOMI0ACHUEM 32
COCTOSIHUEM 3JI0POBbsI JETEH W HACTpOeHHs — 3 Mecsla; TPETUil dTam — SKCIEPUMEHTAIBHBIN, BKIIIOYAI
MMOBTOPHYIO BbIIady OMOMOPOKEHHOTO (6 HEJEeNb) C TIOCIeyIOINM HaOII0ACHHEM 32 COCTOSTHIEM 3/I0POBBS
JeTet M HacTpOeHHS — 3 MecsIa.

B uccnenopanue Obuto BKIIOYEHO 179 nmeTeid, mocemaBIIMX JOIIKOJIbHBIC OpraHW3alliu, U3 HUX 92
peOCHKa COCTABUIIN «OCHOBHYIO» TPYIIY (JACTH MOJYYaBIINE C PAIHOHOM MUTaHHS OMOMOpOKeHHoe), 87 —
«KOHTPOJIBHYIO» TPYIITY (IE€TH KOTOPhIE MUTAINCH 0 OOBIYHOMY MeHI0). J{71s1 o0ecriedueHus JOCTOBEPHOCTH
WCCIIEIOBaHNSl MUHUMalbHAasl YHCICHHOCTh AeTel NOJbKHA Oblia cocTaBisATh He MeHee 37 ven. [pymmbl He
pasnuganuck 1o Bozpacty (p>0,05).

Jnst TMHaMU4YecKoro HaOMIOAEHUS 32 COCTOSIHMEM 370pOBBS JE€TEl Ha HEepHOi 3KCIIEPUMEHTa ObLIN
BBEICHBI: «KapThl MEAMLIMHCKOIO HAOJIOACHUS», COCTOSABILIME M3 MACHOPTHOW M CHeuualbHOW uyacted. B
CHENUANBHYIO0 YacTh BKIIOYANach MHQOpMAIHS MO KIMHAYECKUM IPOSBICHUSIM 3a00JIeBaHUN U HATHYHIO
JKao0 Ha 37J0pOBbe (KOJKHBIE TTOKPOBBI, XapaKTep CTYNA U er0 KPaTHOCTh, IPYTHE Kal0Obl); «POTUTEIHCKUE
HH()OPMAITHOHHBIE KapThD», BKIIOYAOIIas WHGOPMAIMIO OT pOAMTENeH O (akTax IONyIeHHS PEeOCHKOM
CHENUANTN3UPOBAHHON METUIIMHCKOW TTOMOIIM ¥ aHTUOMOTHKOTEPAITUH, a TAKKe O HATMYWU y JeTeH Kano0
Ha COCTOSIHUE 3/I0POBbSI - JKANOOBI CO CTOPOHBI JKEITYIOYHO — KUIICYHOTO TPAKTa, ajlIeprHiecKue KOXKHbBIC
NPOSIBIICHHS, XKaJOOBl CO CTOPOHBI OPTaHOB [IBIXAaHUs, NMPOYME; «ONMPOCHUK DPOAUTENCH», BKIIOYABILUH
BOIMPOCHI O HACJIEICTBEHHBIX 3a00JICBaHMSIX, ICUXUUYECKOM M (PU3MYECKOM Pa3BHTHH peOeHKa ¢ MOMEHTa
POKIEHUS, SMOIIIOHATBHOM COCTOSIHUU.

B xone nccnenoBanus y nereit TpoekpaTHO 0TOMpacs Ha OaKTEPUOIOTHIECKOe HCCIIeOBaHNe Kal (710
NEepBOro Kypca IpHeMa, IOCJIe HEr0 M IOCJIE BTOPOro Kypca IpHeMa), ONpeAesUIMCH JaKTOOAKTepHUH;
OuduI00aKTepUK; IHTEPOKOKKH; KiocTpuauu;, E. coli Tummunwle, E. coli makrozoHeratuHble, E. coli
TreMOJINTHYECKHE; Ip. YCIIOBHOINATOTCHHbIE SHTEPOOAKTEpHH; CTA(MIOKOKK 30JOTHCTBHIH; CTa(UIOKOKK
canpouTHBIH, 3MuAEpMaNbHBIN; IpoxkenonoOHse rpudsl poaa Candida; HepepmeHTHpYIOLIHE OaKTEpUH;
naTtoreHHble Oakrepuu. VcciieoBaHus BBITOTHINCH B AKKPEIUTOBAHHOM HCIBITATEIBHOM JIA00PaTOPHOM
nentpe (arrecrat akkpeauntanua NePOCC RU 0001.510193).

Ilo nanHbIM N1AOOPATOPHOrO KOHTPOJIS B Hayajle 3KCIEPUMEHTa BCe AETH (BHYTPH OCHOBHOM H
KOHTPOJIBHOW Tpynm) ObUIM pa3OWUThl Ha JBE TPYIIBl — JETH CO 370pPOBOH MHUKPOQUIOpOH H JIETH C
NPOSIBIICHUSIMU  TUCOAKTEpUO3a, TMPU 3TOM BTOpas TpyNNa MoJpa3felsuiack Ha TPH NOATPYNHmbl (B
COOTBETCTBUH C Kiaccudukanueit mucbakrepmoza no W.b. Kysaesoit m K.C.Jlamomo, 1991 rom) —
JUcOaKTepro3 NEepBOW CTENeHHM (JaHHas TPyINNa XapakTepH30Balach CHIDKEHHMEM Ha | — 2 mopsaxa
KoJIM4YecTBa OM(UI0- ¥ JITAKTOOAKTEPHH, KHUIICYHOM MajJ04yKh); AUCOAKTEpHO3 BTOPOU cTerneHu (Ha ¢oHe
CHIDKEHHS cojiepkanus Oudumo- u naktodakrepuid Ha 1 — 2 mopsiaka u Oosee, BBISBISUIOCH YBEIMYECHHUE
KOJINYECTBA YCJIOBHO-TIATOTEHHBIX CTa(QHUIOKOKKOB, YCIOBHO-TIATOTEHHAs (pjiopa MMeaa TeMOJIMTHYECKUE
CBOWCTBA); AUCOAKTEPUO3 TPEThEH CTENeHH (XapaKTepU3yeTcsl 3HAYUTENbHBIM YMEHBIICHUEM KOJINYeCTBa
aHa’poOoB (Oudumo- U nakrobakTepuit ) U yBenudeHueM a’dpoboB (106-7 KOE/mMn wu Bble.), Hamudue
rpuboB poaa Candida, cTadmI0KOKKOB.

PesynpTarel uccnenoBaHus - mepel NPOBEICHHEM SKCIEpUMEHTa (NEepBBIH 3Tall HCCIICAOBAHMSA)
CTaTUCTHYECCKHUX Pa3InYMil B YaCTOTE M CTEICHH IMPOSBICHUS AUCOAKTEpHO03a B OCHOBHON M KOHTPOJIBHOM
rpynmnax He 6suto (p=0,375). SIBnenus aucbakrTeprno3a pa3HON CTENIEHH BBIPAKECHHOCTH OTMEYaIInCh y 77,2-
80,9% obcnenoBanHbIX AeTed. TpeThs creneHs aucOakTepro3a oTMevaiack B 2,1% OCMOTpEeHHBIX, BTOpas
crerneHb — y 35,2% nmereit, nepsas —y 30,1%.

Ha BTOpoMm sTame Hay4YHO-TIPaKTHYECKON (MCCIIE0BATENbCKON) pabOTHl (3KCIIEPEMEHTAIBFHOM) - Y
JeTell OCHOBHOHM TPYNINBI 4acTOTa OTKJIOHEHHH OT HOPMalbHBIX 3HA4YeHUH OndumoOakTepuii, THIMYHON
KHINIEYHOH Majo4KH, KUIIEYHOW MAIOYKH C TeMOJIMTHYHECKHMMHU CBOWCTBAMH, 30JIOTHCTOTO CTA(UIIOKOKKA,
rpuboB Candida u HedepMeHTHpYIOIIMX OaKTEpUH CYyNIECTBEHHO CHU3WIACH, TIOKA3aTeNld WMEIH
CTaTUCTUYECKH 3HAUYMMBIE Pa3IM4Ms [0 CPaBHEHHIO ¢ KOHTposibHOU rpymnmno# (p=0,000...). YnensHbId Bec
JeTell ¢ MPOSBICHUSAMH IUCOAKTEpHO3a 3HAYMMO HE U3MEHMJICS, HO MPU 3TOM CYIIECTBEHHO COKPATHIIOCH
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KOJINYECTBO JIeTel CO BTOPOH CTENEHBI0 AUCOAKTEpHO3a U COOTBETCTBEHHO YBEJINYUIIOCH KOJIMUECTBO JeTeH

C MEepPBOM CTETEHBIO.

[locne mpoBeneHWs TpPEThEro JTama HUCCIEAOBaHUS YAEIbHBIH BeC JAeTed C MPOSBICHUSIMH
JucOaKTepro3a B OCHOBHOM TpyIe cocTaBisia 36,3%, Ipu 5TOM NpOSIBICHUN TPEThel CTENCHH Cpean AeTei
«OCHOBHOI» TPYMIIBI HE HAOIOJAN0Ch, PACIPOCTPAHEHHOCTh BTOPOW CTeMeHH cokpartwiack 10 9,1%
(puc.1). Pe3ynpraThl IO KOHTPOJIBHOW TPYIIE CTATUCTHYECKM 3HAYMMBIX PasMuuil C IMEPBBIM ITAIlOM
WCCIIeIOBaHUH HE BBISBUIIN.

AHanu3 OUHAMHUKH IIOCELIAEMOCTH MJOIIKOJIBHONW OpraHU3alluy IOCIE peaju3alid BTOPOro U
TPEThEr0 3Tala HCCIENOBAaHUS CBUACTENBCTBOBAT O CTATHUCTUYECKH 3HAYMMOM MEHBIIEM KOJIMYECTBE
MIPOIMYCKOB Cpenu AeTell OCHOBHOM I'pYMIbI, COCTABUBIIEM — 2,3 JHA B MECAL, IO KOHTPOJIBHOM rpymnmne —
4,8.

K unciny nonoxuTenbHbIX pe3yabTaToOB HKCIEPUMEHTA CIEAYET OTHECTH CYIECTBEHHOE COKPALICHNE
Kalo0 Ha ajyiepruyeckue peakiyu, AepMaTUThl, HApYLICHUs AATEIbHOCTH JKeIyA04YHO-KUIIEYHOTO TPaKTa
y nereil. Taxke Bce 0€3 MCKIIOUEHHS POANUTENN OTMETHIIM YIYYLICHUE MICUX0-IMOLIUOHAIBHOTO COCTOSIHUS
JeTel B THY, KOT/1a AETSIM BbIIaBAIOCh MOPOKEHHOE.

[To pe3ympTaTram BHIIOTHEHHOW pabOTHI OBLIO CAeNaHo 3aKiIioUeHne 00 3((EKTUBHOCTH BKIIIOUEHUS
B OCHOBHOW pAalMOH NHUTaHHA peOEHKa MPOAYKTOB MPOOMOTHYECKOTO AEHCTBHA B (GOpME KypCOBOTO
Ha3HAuCHHWs B KadecTBE BTOPOrO 3aBTpaka WM MojaHuka. Ilo uroram mepBOoro M BTOPOro Kypca
(IpOIOIKUTETBHOCTD KAXKIOT0 LIMKJIA 6 HeAesb) prueMa OMOMOPOKEHHOTO Y JeTell 0TMEUanoch CHUKEHHUE
BBIPRKEHHOCTH JUCOAKTEPHO3a, COKpAILleHNEe KOJMYECTBa JIeTel ¢ JUCOaKTepHo30M, COKpaIlleHHE Kalo0 Ha
JUCYHKIMM KHUIIEYHHUKA, ajNIeprHYecKue Peakiuu W JepMaTUTHI, TAKKE OTMEYAIOCh YJIYYlICHHE MCHXO-
HSMOLMOHAJIBHOTO COCTOSIHMSI JI€TeH, MOBBIIIANACH IIOCEIIAEMOCTh IETbMH JOLIKOJBHON OpraHU3aluu.
YnorpebieHrne OHOMOPOKEHHOTO HE MPHUBEJIO K POCTY O0OpaIIaeMOCTH JETel 3a MEIUIIMHCKOW TTOMOIMIBIO C
CHUMIITOMaTHKON 3a00JieBaHMii BEPXHUX IbIXaTeNbHBIX IMyTE€H B MEpPUOJ] TOBBILICHHOW 3a00J€BaEMOCTH
TPUNIOM WU OCTPHIMH PECHHUPATOPHBIMH HHGEKIUsIMHU. JlaHHBIX, CBUAETENBCTBYIOIIMX OO0 YXYALICHUH
310pOBbS PECIIOHACHTOB, HE BBISBICHO.

Takum o00pa3oM, TOJNyYEHHBIE BBIBOJBI, MO3BOJISIIOT PEKOMEHIOBAaTh C MEIbI0 MPOMUIAKTUKU
JUcOaKTepro3a W ero MPOSBICHUH Y JAeTel, BKIOYeHHe OMOMOPOKEHOTO B OCHOBHOW PAlMOH MHUTaHUS
JIeTe.

Cnucok 0ononHumenvHoill Tumepamypsl no meme:

1. Amupora K.M., Ponun U. A., Crisipos C. I1., CumonoB A. H. Ilone3nas Mukpodiopa KUIICUHUKA U ¢€
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npenogasarenei (r. Craspomnoins, 16 nekadbps 2016 r.). — CraBponons. — 2016. — C. 17-25.

2. benbmep C.B., I'acununaa T.B. PaunonanbHoe muTaHue M cocTaB KUIIEYHOH MHUKpodiopsl // Bompocks
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4. I'ypuna O.IL., bnunos A.E., Bapnamosa O.H. u ap. Yacto Goneromue AeTH: MMMYHOAMAarHOCTHKA U

peadunuranus // enuatp. - 2011. — T.1I. - Ne2, — C.45-52.

Kopotbko I'. @. ®usnonorus cucremsl numeBapenus: Monorpadus. Kpacaomap, 2009. — 608 c.

VYrones A. M. u np. Teopust anekBatHoro nutanus u tpogomnorus. — M. - 1991, — 247 c.

7. Xaskun A.U., bnar C.®. MukpoOHOIIEHO3 KHIIICUHUKA U UMMYHUTET // POC. BECTHHK TNEPUHATOJ. W
neguar. - 2011, - Nel. — C. 66-72.

8. Ulrenckas O. A., AptioxoBa C. U. Poar BAJloB B BoccranoBneHun wmukpoduopsl KKT npu
anTubnoTukoTeparnuu // OMI'TY. - 2012. - Ne5. — 4 c.

4.2.3. Tema Ne 3 «OCHOBHBIe KOMIIOHEHTHI MUK

Hean: ObecneunTs HamMuue HEOOXOJUMBIX B TIOBCEIHEBHOM KU3HU 3HAHUI O MUILEBON U OMOJIOrMYECKOM

IIEHHOCTH MPOAYKTOB, OJIFO/I, MEHIO.

KoHTposbHbIE BONPOCHI:

1. Yro nmoHMMaeTcs Mo MHUIIEBOI LIEHHOCTHIO MPOILyKTa?

2. UYewm ompenensieTcsi yCBOIEMOCTh MUIIEBIX BELIECTB?

3. Uro moHmMaeTcs 1o Guosorundeckon 3pPpeKTUBHOCTHIO MPOAYKTOB?
4

5

o o

Ponp BUTaMUHOB Ha MPOIIECCHl POCTa U Pa3BUTHs peOeHKA, HCTOYHUKH BUTAMUHOB.
Posib MUKPO- ¥ MaKpoO3JI€MEHTOB Ha MPOLECCH POCTAa U Pa3BUTUS peOCHKA, UCTOYHUKUA MHUKPO- H
MaKpO3JIEMEHTOB.


http://www.lvrach.ru/author/4538275/
http://www.lvrach.ru/author/4717242/
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6. Yrto moHMMAaeTCs MOA IHUIIEBOH J00AaBKOW, M IS KaKUX IeJIed MX HCIONb3YIOT B M3FOTOBJIICHUU
MUIIEBHIX TPOAYKTOB?

CrnpaBoyHble MaTepPHUAJIBI 10 TEMeE:

PacnpeneneHne KOMIIOHEHTOB NHUINM YEJIOBEKa HA OCHOBHBIE U HE OCHOBHBIE (BCIIOMOIaTENIbHBIC)
JOCTaTOYHO YCJIOBHO. Il poCTa M Pa3BUTUS HEOOXOAUMO IOCTYIUICHHE OPTaHWYECKUX U HEOPTaHMYECKHX
BEIIECTB, KOTOPBIE B PE3yJIbTaTe paculeryicHus] 1 OMOCHHTE3a MPEBPaIIaloTCsl B OMOIOTHUECKUE CyOCTpaThl,
obecrneunBaronue HEOOXOMUMBIH OajaHC PHEPreTHYecKOro W IUIaCTHYECKOro MaTepuana. B pesymbrarte
oOecrieynBaeTcsl ycaoBUSA HEOOXOAMMBIE Al TAPMOHUYHOIO POCTA M PAa3BUTUSl PACTYLLETO OpPraHU3Ma,
OOHOBJICHUSI KJIETOK, OPraHOB M TKaHEW, a Takke HAKOIUIGHHE JHEPruH, HEOOXOAUMOM Ui BBIOJTHEHUS
YKU3HEHHO HEOOXOJMMBIX (QYHKIMIA OpraHu3Ma.

[Iumessle cyOcTpaThl, 0OECICUNBAIOIINE OPTaHU3M PHEPreTHYECKUM U IUTACTHYECKUM MaTepUalioM,
MOTYT paccMaTpHBaThcsi KaK OCHOBHBIE KOMITIOHEHTHI NMUIIM. [IpMMEHHTENBbHO K 4YElIOBEKY, K TaKOBBIM
MOYKHO OTHECTH BOJY, HEOPraHUYECKUE COJIM, OCNTKHU, YTIIEBOABL, )KUPHI U BUTAMUHEI.

[IuimeBast LEHHOCTh NPOLYKTA - IOHSITHE, OTPAXKAIOLIEE IOJIHOTY IOJIC3HBIX CBOMCTB IPOAYKTA,
BKJIIOYasi CTENEHb oOecliedeHus] (U3MOJIOTHYECKUX IMOTPEOHOCTEH YeIOBEKa B IMILEBBIX BEIIECTBAX U
sHeprud. [Inmesas HEeHHOCTh XapakTepu3yeTcs, MPEXIE BCEro, XUMUYECKHM COCTaBOM MPOJYKTA, C yUETOM
noTpebIeHHs €ro B OOIICTIPUHSTHIX KOJTHYECTBAX, U SHEPreTUUECKON [IEHHOCTBIO.

Kpurepuem oreHKH KadecTBa MHINEBOM IEHHOCTH sBIsIeTCs conepkanne B 100 T cbemoOHON yacTH
NPOAYKTa OENKOB, KHUPOB, YIIEBOAOB (B T'), HEKOTOPHIX BUTAMHHOB, MaKpO- U MHKPOAIJIEMEHTOB (B MT),
JHepreTUyYecKas IeHHOCTh (B KKal MU KJK), OMOTHHUTENbHBIC MMOKa3aTend. B cBs3M ¢ 4eM UMEHHO 3Ta
UHQOpMaIUsT HAHOCUTCA Ha 3THKETKE (MapKHPOBOYHOM SPJBIKE) BCEX PEaIM3yeMbIX B TOPIOBOHM CETH
MIPOAYKTOB.

ITummeBsle BelecTBa ycBaMBAIOTCS OpraHU3MOM HEeoJMHaKoBO. Ha yCcBOsIieMOCTh KOMIIOHEHTOB MHUIIH
BIHMSET WX (opMa CBS3H B MPOMYKTE, HAIMYHME NHIIEBBIX BOJOKOH, CHOCO0 KyITWHApHOW 00pabOoTKH,
HaJIM4YME COEOMHEHHH, CHOCOOCTBYIOIIMX JIy4lllel YCBOSIEMOCTH, NPUCYTCTBUE WIHM OTCYTCTBHE psAna
BUTAMUHOB, (PYHKIIMOHAILHOE COCTOSIHUE OpraHu3Ma, Hajuuuue 3aboneBaHuid. [loaToMy cienyeT pa3nuyuaTh
MOHATHS «IHIICBas LIEHHOCTH» TNPOAYKTOB IMHTaHHS M «peallbHas MHIIeBas UEHHOCTH». [IpUduHBI
HEOJIMHAKOBOW YCBOSIEMOCTH PA3JIMYHBI. Y CBOSIEMOCTh Oelka, HampuMep, MoxKeT konebatscs ot 70 1o 96 %,
MaKpO3JIEMEHTOB, TaKuX Kak ¢ochop, kanpiuid, Marauii — oT 20 10 90%, GOJBIIMHCTBA MUKPOIJICMEHTOR
(>xene3o0, muHK U T.70.) — OT 1 1m0 30 %. Takke B IMIMPOKHUX MpEeiax BapbHPYETCs YCBOSEMOCTH JKHUPOB,
YIJIEBOOB U BUTAMUHOB.

Bosiee gacTHBIMH TOKa3aTeNsIMH, XapaKTEPU3YIOIMMH MHIIEBYIO0 LIEHHOCTh HPOIYKTOB, SIBJISIOTCS
OmotornvecKas, SHepreTuyecKkas IEeHHOCTh U Onosioruueckas 3Q)eKTHBHOCTb.

bronornueckoll HEHHOCTBIO HAa3bIBAIOT IOKa3aTellb KadecTBa IHIIEBOIO OelKa, OTpakKaroIui
CTENEHb COOTBETCTBUSI €r0 aMHUHOKMCIIOTHOI'O COCTaBa MOTPEOHOCTSIM OpraHM3Ma B aMHMHOKHCIIOTax s
cUHTEe3a Oelnka.

[Ton sHepreTHUecKol IEHHOCTHI0 TOHUMAIOT KOJIMYECTBO dHEpruH (KKal, k/[k), BEIcBOOOK1aeMol B
OpraHu3Me W3 NHIIEBBIX BELIECTB NPOAYKTOB Ui obOecrieueHHs ero (usnonormuyeckux QGyHxuui. IIpu
CropaHuu B aTMocdepe Kuciaopoja 1 T yriaeBoaoB Beiensiercs B cpeaneM 4,3 kkai, 1 rxupoB — 9,45 kkai,
1 r 6enkoB — 5,65 kkan. Ho mockosibKy MUIIEBBIC BEIIECTBA YCBAUBAIOTCS OPraHU3MOM HE IOJIHOCTBIO, TO
MPHUHATO, 4TO 1 T OenKoB Uiy naet 4 kkai, 1 T xupoB — 9 kkam, a yrneBonoB — 4 kkai. Takum oOpazom,
3Has XUMHMYECKHH COCTaB INHIIM, JIETKO IIOJICUUTATh, CKOJIBKO HSHEPreTHYECKOro MaTephaja MOJIydaeT
YeJIOBEK.

buonornueckass 3¢ ¢eKTUBHOCT, - I[OKas3aTelb KadecTBA JKUPOBBIX KOMIIOHEHTOB ITHILIEBBIX
NPOAYKTOB, OTPAXAIOLIMH COJEpXaHWE B HUX MOJMHEHACHILEHHBIX XUPHBIX KHUCIOT. buosormueckyio
3G (GEKTUBHOCTh KHUPOBBIX KOMIIOHEHTOB IMUINM OIEHHBAIOT MO0 KOX(QQHIMEHTy OUOIOrHYECKO
a¢dextnBHOCTH. ETO pacdyer ocHOBaH Ha OMpeAeNeHHH KOJMYECTBA BCEX KUPHBIX KHCIIOT, BXOISIINX B
coctaB kupa. [lomydeHHbIe TaHHBIE COTIOCTABIIAIOT C THIIOTETHYECKUM, «HACATBHBIMY )KHPOM.

be3omacHOCTh MUIIEBBIX MPOAYKTOB — OTCYTCTBHE TOKCHYECKOTO, KaHIIEPOTEHHOTO, MYTareHHOTO
WIA WHOTO HEONArompHsTHOrO JEHCTBHS MPOJYKTOB HAa OpPraHWU3M YeJOBeKa IpH YINOTPeOJEHUH UX B
OOMIETTPUHATHIX KOJTMYECTBAX.

OTnenbHbIe XUMUYECKUE COSTUHEHUS, BXOIINE B COCTAB MUIIN, HA3bIBAIOT HyTPHUEHTaMHU (MaKpo- U
MUKPOHYTpPUEHTHI). K MakpoHyTpHEeHTaM OTHOCST YIJIEBOABI, JIUIHABI, O€IKH, HEKOTOPhIE MHUHEPAJIHHBIE
BEIIECTBA, 3 K MUKPOHYTPHEHTAM — BUTAMHHBI U PAJ] MUHEPATIBHBIX COeTUHEHNH. B cocTaB mumu BXoasaT
TaKXe HeaJMMEHTapHbIE KOMIIOHEHTHI, KOTOPBIE HE SIBISIFOTCS MCTOYHMKAMM SHEPTHH Ui OpraHu3Ma U He
UCTIOJIB3YIOTCS B KA4eCTBE CTPOUTEIBHOrO0 Marepualia. ITO TaK Ha3blBaeMble OaJIacTHbIE COSAMHEHHS —
IeJUTI0NI032a (KJIeTYaTKa), JUTHUH, IEKTHHOBEIE BEIIECTBA.
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M3 92 Bcrpedarommxcs B MPUPONC XUMHUYCCKHUX 3JIEMEHTOB 81 OOHaApyXKHBaeTCs B OpraHHU3ME
YyesoBeKa. 22 OCHOBHBIX COCTaBIAIOT 4-5% OT cpemHero Beca denoBeka. 12 xummdeckux snemeHToB (C, O,
H, N, P, Ca, Mg, K, S, F, CI) Ha3pIBaloT CTpyKTypHBIMH, TIOCKOJIBKY OHU COCTABJISIIOT 99% 3JI€MEHTHOTO
COCTaBa YeJIOBEUSCKOTO OpPraHu3Ma U BXOST B COCTAaB KJICTOK M TKaHEH opraHu3ma. VX Takke Ha3bIBAIOT
MakpodseMmeHTamu. l[loTpebHOoCTs B HUX cocTaBimsieT OT 10 Mr 110 HECKONBKHX TPaMMOB B JICHb.
MuxkposnemerTamu (17 3cceHITMATBHBIX, T.€. JKH3HEHHO HeoOxomuMeIx - Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V,
Se, Mn, As, F, Si, Li, B, Br) Ha3pIBatOT 351eMEHTBI, IPUCYTCTBYIOIIUE B OPraHU3ME YEIIOBEKA B OYCHD MaJIbIX
CIeoBBIX KonmdecTBax. 1loTpeOHOCTP B HUX OT HECKOJNBKHX MHKPOTPaMMOB JO MI. OCCEHIHAIbHBIE
AJIEMEHTHI BXOJAT B COCTAaB Pa3MYHBIX (PEpPMEHTOB, TOPMOHOB, BUTAMUHOB, COCTABIIAIOT HEOOXOIUMYIO B
(YHKIIMOHAIBHOM OTHOIICHUU YaCTh PA3JIMYHBIX KJICTOYHBIX CTPYKTYP.

Bone3nu, cBs3aHHBIC ¢ HApyINICHHEM MHHEPAIBHOTO COCTaBa, HOCIT HAa3BaHUE MUKPOIICMEHTO3BI.
OHM BO3HUKAIOT JUOO TpPH HEIOCTATOYHOM TIOCTYIUICHHH JCCEHIMAJIbHBIX MHKPORIEMEHTOB F/HIH
M30BITOYHOM TIOCTYIICHMHM B OPraHU3M TOKCUYECKHX MUKPOIJICMEHTOB. MEXIy 3JIE€MEHTaMU CYLIECTBYET
MHOJKECTBO CHHEPIHYCCKHAE M aHTAarOHUCTHUYECKUE CBSI3U. MUKPO3JIEMEHTHI BIUSIOT Ha POCT U Pa3BUTHC
YeloBeKa, Ha TMPOIECCHl JBIXaHWs, KPOBETBOPEHHWS, WMMYHOTE€HE3a, IIOBEJIEHYECKHE pEeaKIHnd, Ha
MOP(POPYHKITMOHATBEHYIO ACSITCSIEHOCTD U IpyTHe (YHKIIMNA BCEX OPTaHOB U TKAHEH.

bnaromapsi BOgHO-COIEBOMY OOMEHY B OpTaHWU3ME IMOJICPKUBAIOTCS HA OTHOCHUTEIHLHO CTaOWJIBHOM
YpPOBHE OCMOTHYECKOE [aBJCHHE, OCYIIECTBISIOTCA (U3HONOTHYEeCKHe (GYHKIMA W OHOXUMHYECKUE
peaxiuu.

st XopoIero caMO4YyBCTBHUSL YEJIOBEKY HEOOXOAMMO CXKEIHEBHO YIOTPEONATh TaKOe KOJIMYECTBO
MUIIH, KOTOopoe Obl B Tpolecce MeTabonm3Ma JaBajo €My HEOOXOAMMOE KOJMYECTBO DHEPIHH,
TTOKPBIBAIOIIEE YHEPTOTPATHI HA BHIMIOHIEMYIO IBUTATEIFHYI0 aKTUBHOCTh B TEYCHUE JHS, OCHOBHOW 00OMEH
(3Heprus, oOecreuynBamias pabOTy OPraHoB W CHUCTEM OpraHu3Ma, HaxOJSIIErocs B IIOKOE) U
cnenu(UUecKd JUHAMHYECKOE JIeHCTBME TMUIMM - DHEPrus, KOTOPYI0 pAacXOoAyeT OpraHu3M Ha
nepeBapuBaHue mumniu (Tadm.1).

Tab6amnua 1. IlpumepHble 3HAYEHHUS CYTOYHOI MOTPEOHOCTH B IHEPIrUH (KKAJI/CyTKH)

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

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

YenoBeK TONydYaeT OJHEPrUl0, YNOTPEeOisisi MUILY, COAEPKAILYI0 VYIJIEBOABL, JKUPbI U OENKH.
[orennmanbHas dHeprus, 3aKOUEHHAas B XHMHUYECKHX CBS3SX OTHUX COCJWHEHWH, BBICBOOOXKIAETCS B
pe3ynbTaTe aHa’poOHOTOo (0€3 y4acThsl KUCIOPOa) Wi a3po0HOTo (C y4acTHEM KUCIIOpOoIa) OOMeHa.

Jiiss u3MepeHusi SHepruu, 3aKiIIOYeHHOM B TOM MM HMHOM HPOIYKTE, HWCHONB3YeTCs ClieluaibHas
eNHNALIA U3MepeHns sHeprum (kajmopus). OgHa KaJopusi — 3TO TAaKO€ KOJWYECTBO IHEPTHH, KOTOPOE
TpeOyeTcs, 4ToObl MOBBICUTE TeMIiepaTypy 1 T Boasl Ha 1°C. B MexxayHapoHO# cucTeMe eAMHULL I STHX
mejaeil MCHONB3yIOT APYTYI0 €IWHHUITy, KOTOpas Has3biBaeTcs koyiah. OmHa kmiokaigopus (1000 xam)



cootBercTBYeT 4,19 kmmomkoyneit (k/[x). [lpn oxumcnenuu 1 T yrieBomoB Beiaensercs 4,1 kkam (17,17
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kJIx), 1 T xupa — 9,3 kkan (38,96 x/Ix), 1 r 6enxa —4,1 kxan (17,17 xJx).

PexoMenayemas muieBas IICHHOCTh MEHIO JUIS JIETSH IIKOJIBHOTO BO3pacTa MPUBEACHHI B Tabm. 2,3.
3HaueHus, TPUBEJCHHBIC B TAOJUIIC, TTOTYYCHBI PACUETHBIM ITyTEeM, OTTAIKUBASCh OT CICAYIONIMX YYCTHBIX
JIAHHBIX — KAJJOPUHHOCTH CYTOYHOTO paiuoHa — 2350 Kkal, IPOIEHTHOE paclpeieiCHue KaTOPUHHOCTH TI0
npruemMaM THIH Ha 3aBTpak 20-25%, BTOpoit 3aBTpak — 5%, oben — 30-35 %, monmuuk 10-15%, yxun 20-

25%, Bropoii yxuH — 5%.

Tab6auua 2. Pexomenayemasi nuineBasi HEHHOCTb CYTOYHOI0 MeHIO A AeTeil oT 7-mu 10 11-Tu jger

MToro (cymama Benkos,
M pK eMel ALK JHepreTWyeckan UeHHOCT b (Kkan) HWPOB W YTNEBOJ0E)
(meTwn or 7-mu Benkw HWphI YN EBOAk B KKan
no 11 net) CpeaH CpenH Cpe oH CpegH
MWH | AR |[Makc| MMH | AA | Makc| MWH | AA | makc | MuH AR Makc
33aBTpakK 648|729 |81.0|1459| 164 1(1823[2593[291,7| 3241|4700 | 5288 | 6875
BTopoi 3aeTpak| 16,2 162 |[16,2)| 365 | 365 | 366 | 648 | 645 | B48 | 11756 [ 1176 [ 1175
oben 97,2 |1053]) 113 |218,8)| 2370255 3[389,0{421 4| 453 8| 7050 | 7638 | 822 5
Mon g HNK 324|405 486|729 91,2 [1094[1297[ 1621|1945 | 2350 ) 2938 | 3525
WHIH 648|729 |81.0|1459) 164 1[1823[2593[291,7| 3241|4700 | 5288 | 587.5
BTOPOIA V3KWH 16,2 162 |16,2) 365 | 365 | 365|648 | 6458 | B48 | 1175 1175 [ 1175
MTOro 292 | 324 | 357 | 656 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MPOAODKEHUE TaOJIUIIBL 2.
MpueMsbl NUWW | 3JHepret MYeckan LeHHoCTs (B % o7 ofulei KanopuilHOCTH 33 NpUeM ML)
(aeTw oT T-mu benkun HWpEI YT EeB0 Akl MTOro
ao 11 net) cpeq cpeq CpegH cpegH
MWH | HAA | maKkc | MWH | HAR |makc| MUH | AR | makc | muH | AR | makc
3aBTpak 1231138 1532763103451 490) 552 61,3 [ 889 [1000)1111
Bropoi aaeTpak| 138|138 [ 138 310310310 552 | 552 | 6562 [1000/1000)100.0
oben 1271138 (149 (286310334509 552534923 10001077
MongHWK 110 138|166 | 248310372441 | 552|662 80,0 [1000)120,0
WRHIMH 123138 (153 |276[31,0|345])490) 552 | 61,3[ 889 [1000]1111
BTOPOIA YHWUH 138|138 (138 (310[31,0|310| 552|552 A52(1000(100,0(100,0
MTOro 12 | 14 16 | 28 | 31 | 34 | &0 b5 61 80 | 100 | 110
MIPOIOJDKEHUE TAOJIUIIEI 2.
CooTHoWeEHWE
Mpremel nuww macca BEenKoB, #WpPoOE 1
(meTw ot T-mMu benkwn HUPEI yreBogkl YN eBOq08 N0 Macce
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 [ER ) 89 | V3 | 81 | 89 | 292 ) 324 | 357 1 1 4

Tabanna 3. PexoMenayemasi nuieBasi HEHHOCTb CYTOYHOT0 MEHIO /UIA AeTeil oT 11-TH JieT M cTapiue
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Wtoro (cymma Benkog,
Mpnems iy - JHepreTMJ4eckan UeHHoCT b (kKan) HWpoB : EE;FEIEID,D,DEI}
(aeTh cTapue EMKKW HUPEI WM eBoqkl
11 net)
CPenH CPegH CpeaH CpegH
MWH| AA |makc| MuH | AR | makc| MWH | AR | MaKc | MUH AR MaKc
3aBTpak 748|842 |93 6|168,4(1894 2105|2994 3368|3742 | 56426 | 6104 | 678.3
BTOpOMA 3aeTpak| 18,7 187 | 18,7 421|421 421|748 | 748 | 748 | 13567 [ 1357 [ 1357
obeg 112 | 122 [ 131 |252 6| 2736(294 7(4490|4865( 5239 [ 813,9| 8817 | 9496
Mo gHWE 374|468 | 561 84,2 (1062|126 3|149, 7| 1871|2245 2713 | 3391 [ 407.0
WHIMH 748|842 |93 6|168,4(1894 (2105|2994 336,8| 3742 | 6426 | 6104 | 678.3
BTOPOI YHWH 18,7 187|187 421|421 421|748 | 748 | 748 | 1367 [ 1367 [ 13567
UTOro 337 (3742 412 |TET. 8| 842019262 1347 | 1497 | 1647 [ 24417 2713,0|2984 3
IIPOAOJDKEHUE TaOIUIIBI 3.
el At JHepreT MMeCcKan LEHHOCTE (B % 0T ofWweil KanopuilHOCT 38 NPUE MuwM)
benkw HNpPI YT eBo okl MTOMO
(LeTw cTapwe
11 net)
cpen cpen, CpemH CpenH
MWH | HAAR | MaKc | MWH | HAR |makc| muH | AR | makc| MUH | AR | Makc
33BTpak 12311381563 |276(31,0[345]490) 552 | 61,3[889(1000]1111
BTopoi 3aeTpak| 138|138 [ 138 ([ 310(31,0|31,0| 552 | 552 | 552 [1000(1000]100,0
oben 1271138149 [286(31,0|334| 509552594923 10001077
MongHAK 11,0 138|166 |248(31,0|372]| 441|552 | 66,2 80,0 (1000|1200
WHIMH 123138 1532763103451 490) 552 | 61,3 [ 88,9 [1000)1111
ETORPOA WBHMH 1381138 [ 138 310310310552 552 552 (100,0(100,0)100,0
MTOrD 1241138 152 2793103411497 | 552 | 60,7 [ 900 (10001100
MPOODKEHUE TaOJIHUIIBI 3.
CooTHOLWEH e
Mpuemesl nuw Macca Denkog, #1poB K
(neTw cTape benkw HUpEI YIMeBOakH WM EBO0E N0 Macce
11 net) Cpeg cpeg cpeg,
MWH | HAA | MakKC | MWH | HAA | Makc | MWUH | HAR | makc| 6 M Vi
33BTpaK 187210234 187 | 210|234 (7458 [842) 936 1 1 4
gTopoi aaeTpak| 4.7 | 47 | 47 | 47 | 47 | 47 [ 18718, 7| 18,7 1 1 4
oben 2811304327 281304327 |1123[1216/1310] 1 1 4
MongHNK 94 | 117140 94 |17 140]| 374 |46,8]| 561 1 1 4
WBHIMH 187210234187 | 210234 ([7458[84,2) 936 1 1 4
BTOPOA YHWH 47 [ 47 147 | A7 [ 47 | 47 | 187|187 18,7 1 1 4
MTOro 84,2936 |1029[ 842|936 |1029|336,8|3742|4116] 1 1 4
Hnst  obecriedeHHss SHEPTETHYECKOW I[IEHHOCTH TMHUINEBOTO  pPAalMOHA PEKOMEHIYeTCs

MPUTOTOBJICHUS OJII0]] HCTIOIB30BaTh HAOOPHI MPOILYKTOB B COOTBETCTBUH C TabiuIel 4.

OCHOBHBIM HCTOYHUKOM SHEPTHH y YEJIOBEKa SBISAIOTCS YTJIEBOJBI, KOTOPBIE MOCTYNAIOT B OPraHU3M
npu ynotpeOieHuu xieba, oBoLIeH, PPyKTOB, MOJIOKa, KpaxMaia, CUPONOB. B mumeBapuTeIbHOM TpakTe
3TH NPOIYKTHI MOJ BIMSHUEM aMWIa3 PACLICIUIIOTCS 10 MOHOCAaxapHuIoB (TJI0K03a, PpyKTo3a, rajJaKTosa,
nmakTo3a). MoHoOcaxapuasl TOCTYMAalOT B KPOBOTOK, JMJOCTHTAlOT TiedeHH. B medeHW OOJIBIIMHCTBO

MOHOCaxapuabl MIPEBPAITAIOTCA B T'JIFOKO3Y.

Tabauua 4. CpeanecyTounbie HaGOPHI MUILEBOI MPOAYKTOB /ISl IPUTOTOBJIEHHs 0JII0/I B HETTO
(na 1 peGenka B cyTkm)™

No

HaunmenoBanue nuieBoii NpoIyKIHH WK TPYIITBI THILEBOH MPOAYKLIUH

Hroro 3a cyTkun
7-11 ner 12 ner n
crapuie

13

OpraHU3aIy MUTaHUS 00YJArOIINXCS B 0011e00pa30BaTeIbHBIX IIKOJIAX)

- mpuioxenue 1 K MertomauueckuMm pexomeHgauusM MP 2.4.0179-20 «Pekomenpmamuu 1o



61

Hroro 3a cyTkn
HawnmMeHoBaHue MUIIIEBOM POJTYKIIMU M TPYIITBI TUINEBON MPOIYKIIUH 711 ner 12 net n
Ne cTapiie
1 | X71eb pxanoii 80 120
2 | X1e0 NIIeHUYHbIHI 150 200
3 | Myka nmeHngHas 15 20
4 | Kpymsl, 6000BbIC 45 50
5 | MakapoHHbIE U3ICIHS 15 20
6 | Kaprodenn 187 187
OBo1y (CBeXHE, MOPOKEHBIC, KOHCEPBUPOBAHHBIC), BKIIFOYAsl COJICHBIC U
7 | kBalIeHBIE™®, B T.4. TOMAT-IIIOPE, 3€JCHb, I 280 320
8 | ®pyKTHI CBEKHUE 185 185
9 | CyxodpykTs 15 20
COKH II0I00BOIIHBIC, HATTUTKA BUTAMHHU3UPOBAHHBIE,
200 200
10 | B T.4. UHCTAHTHBIC
11 | Msico 1-ii kareropuu 70 78
12 | CyOnponykTel (1IeUeHb, SI3bIK, CEPALE) 15 20
13 | Ituna (upimista-0poiinepsl NOTpoueHsle — 1 Kar) 35 53
14 | Pwi0a (dpuie) 58 77
15 | Mosoko (2,5% - 3,0% m.1.K.) 300 300
16 | KucimomosiouHast mumieBast IpOayKITHs 150 180
17 | Tsopor (5% - 9% m.1.x.) 50 60
18 | Coip 10 12
19 | Cmerana (15% - 20% m.1.%.) 10 10
20 | Macno cnuBoYHOE 30 35
21 | Macio pacTuTeIsHOE 15 18
22 | Slitno, mr. 1 1
23 | Caxap™* 30 35
24 | KonguTepckue W3Aemus 10 15
25 | Yan 0,4 0,4
26 | Kakao-mopoiok 1,2 1,2
27 | KodeiiHblii HAMUTOK 2 2
28 | Jpoxoku xjebonekapHble 1 2
29 | Kpaxwman 3 4
30 | Comnp niuimeBas noBapeHHasi HOAUPOBaHHAS 3 5
31 | Cuenun 2 3

[Ipumeuanue: B Iepuo/I MPOBEICHUS CIIOPTHBHBIX COPEBHOBaHMIA, COOPOB (KIP), CJICTOB H T.II. HOPMBI
MIUTaHWS JIOJDKHEI OBITH yBEJTMYEeHBI He MeHee 4yeM Ha 10 %.

* - coyeHble U KBallleHHbIE OBOIIM — He Oosee 10 % oT 00IIero KoJUIeCTBa OBOIIIEH.

** - B TOM 4WCJe JJIi HMPUTOTOBJICHUS OJFOJ M HAIUTKOB, B CJIy4ae HCIIOJIb30BaHUS IHUIIECBOM
MPOAYKIIMY TTPOMBIIIUIEHHOTO IPOU3BOICTBA, COICPIKAIINX caxap, Bbllaya caxapa JOJDKHA ObITh YMEHbIIIEHA
B 3aBUCUMOCTH OT €T0 COJEPKAHUSI UCTIONb3yEMOU FTOTOBOM NPOAYKIIMH.

N30biTok  oOpa3oBaBiueiics B mpouecce MeTa0oiu3Ma YITEeBOAOB IUIIOKO3bI HEPEXOAUT B
dochoprmpoBaHHy0O 00paTHMYIO pe3epBHYI0 (HOpMy IIIMKOTSH, KOTOPBIA XpaHUTCS B MEYCHU M KIETKaX
pa3nMyHbIX TKaHel. KommuecTBo riamMkorena y B3pocinoro yenoeka nHoraa nocturaet 200 r. [Ipu cHmkeHnn
YPOBHSI CBHIBOPOTOYHOH TIIOKO3bI, TNIMKOTEH PACHICIUISIETCS, YTO TPUBOJWT K YBEIHUCHHIO COJICpIKaHUS
TJIIOKO3bI B KPOBOTOKE. B cpemHeM B3pocCiblil 4eloBeK exeaHeBHO ynotpebinser no 400 r yrieBoaos, U3
KoTOpbIX 70-80% mpuxXoauTCs Ha Kpaxmalibl, a OCTallbHAs 4acTh MPECTaBICHA Pa3IMYHBIMH MOHO-, TU- U
nonucaxapuaamu. B ciydae ynorpeOsieHHs OOJNBIIMX KOJMYECTB YIJICBOAOB WM TPH  Pa3IMIHBIX
3a0oJeBaHusAX (HapuMep, caxapHoM Juadere) N30BITOK YIIIEBOIOB COXPAHSETCS B OPraHU3Me B BHJIE JKUPA.
Pexkomenayetcs, 4ToObl coiepikaHHe MOHO- M AMCAaXapuOB B CYTOYHOM IHIIEBOM PAalMOHE B3pPOCIOrO
yenoBeka He npebimano 50-100 r, mockoapKy N30BITOYHOE MOCTYIUIEHHE MMPOCTHIX YTIIEBOJOB YBEININBAET
4acTOTy Pa3BUTHS aTEpPOCKIEPO3a, HApYIIAeT He TOJBKO YIIIEBOIHBINA, HO M JIMTIHIHBIH OOMEHBI, TIOBBIIIACT
CBEPTHIBAEMOCTb KPOBH, TO €CTh MO CBOeMY 3((EeKTy HAOMHHAET M30BITOYHOE MOCTYIJICHHE B OPraHU3M
HACBHIILEHHBIX )KUPHBIX KUCIOT. BakHO, 4TOOBI B KOJIMUECTBEHHOM OTHOILLIEHUH YTJTIEBObI OBUTH 10CTATOYHO
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pPaBHOMEPHO pAaCIIpe/IeIeHbl 10 OTACIBHBIM IIPUEMaM MHIIH. Y TJIEBOABI, IOMHUMO TOTO, YTO OHH SIBIISIOTCA
Hauboyee JIeTKO JOCTYNHBIM HMCTOYHWKOM OHEPIWH, BBICTYHAIOT TaKKe B KA4eCTBE HCTOYHHUKA
TUTACTHYECKOT0 Marepuana. B 4acTHOCTH, MPOMEXYTOYHBIE MPOAYKTHI YIJIEBOAHOTO OOMEHa BXOIST B
COCTaB HYKJICMHOBBIX KHCJIOT (TIEHTO3bI), TPEOYIOTCS IJIsl CHHTE3a HEKOTOPHIX aMUHOKHUCIIOT, TIPEBPAIIAIOTCS
B )KHPBI, BXOJST B COCTaB KJIETOYHBIX CTEHOK, aHTUTEN U T.JI.

B pammon 310poBOTo B3pOoCIOro 4eoBeKa JOLKHBI BXOAUTD TAK)KE PACTUTENbHBIEC MHINEBBIC BOJIOKHA
(meKTHHOBBIE BellecTBAa — He MEHee 5-6 I' B CYyTKM W KieTdarka — He Mmenee 9-10 r). OntumanbHoe
colepKaHUE THINEBBIX BOJIOKOH JOJDKHO cocTaBITh 25-50 T (M3 pacuera 11,5 r ma 1000 xkam).
IlekTrHOBBIE BemIeCTBa, KIETYATKA CONEPIKATCS B CHIPBIX (PPYKTAX, OBOIIAX, STOAAX M OOOOBBIX.

OCHOBHBIM MCTOUYHHKOM aMHHOKHUCIIOT SIBJISIFOTCS OCTKU. AMHUHOKHCIIOTHI YYacTBYIOT B MOCTPOCHUHU
TBICSY PA3IMYHBIX OENKOB, HEOOXOJUMBIX I pOCTa M BOCCTAHOBJIEHHsSI BCEX KIETOK M TKaHEH denoBeKa, a
TaK)Ke BXOAAT B COCTaB COJIEH, yJacCTBYIOIIUX B TMOJAECPKAHHA OCMOTHYECKOTO PaBHOBECHS, 00pa3yroT
MHOTOYHCIICHHBIE TJHMKO-, HYKJIEO- W JIMIONPOTEHIbl, (PepMEHTHI, TOPMOHBI, T€MOIJIOOWH, aHTUTENa |
JpyTHUE 3alUTHBIE CTPYKTYPbl IMMYHHON CHCTEMBI, BXOJST B COCTAaB HOI'TEH, BOJIOC. Y 340pPOBOTO YeJOBeKa
B TEUYEHHE CYTOK KOJIMYECTBO paclajaromerocs Oenka JODKHO COOTBETCTBOBATh KOJIMYECTBY BHOBH
CHHTE3UPOBAaHHOTO. JIJIsT OIIEHKN OMOJIOTHYECKO IIEHHOCTH OelKa UCTIONB3YIOT MOHATHE a30TUCTHIA 0OMEH,
TO €CThb COCTOSIHHE, TPU KOTOPOM KOJIMYECTBO MOCTYMAOIIETO0 B OPraHW3M a30Ta TOYHO COOTBETCTBYET €T0
KOJIMYECTBY, BEIBOJJUMOMY W3 OpraHu3Ma. Eciii KOJIM4ecTBO a30Ta, MOCTYIAOMIETO ¢ MUIIEH, MPEBHIIIaeT
BEIJIETISIEMOE, TO TOBOPSAT O TOJIOKHUTEITHHOM a30THCTOM OanaHce. [locnenauii HaOmroaeTcs, HalpuMep, pu
YBEITMUEHUH MBIIICYHON MacChl MM B Ieproj OepeMeHHOCTH. [Ipr GeTkoBOM MIIM TIOJTHOM TOJIOJIaHHUH, TIPU
WCIIOJIb30BaHUN TOJIBKO PACTUTEIBHOM MHUIM MOXKET HaONIoNaThCs OTPUIATEIBHBIM a30THUCTHINM OajaHc,
KOTJla KOJMYECTBO BBHIBOJMMOTO W3 OpPTaHM3Ma a30Ta MPEBHIIIAET ero mocrymuieHue. KoHeyHbIM sTamom
(epMEHTATHBHOTO paclIeIUICHUs OEIIKOB SBIISIETCS 00pa30BaHUE PACTBOPUMBIX B BOJEC aMHUHOKHUCIIOT.

st addexTrBHON pabOTHl OpraHM3Ma He3aMEHHMbBIC aMHHOKHWCIIOTHI (BaJIMH, JICHIIMH, WU30JICHIUH,
METHOHWH, TPEOHHH, METHOHWH, TpUNTOdaH, (EHWIATaHWH, JTU3WH, THCTUAWH, APTUTHHUH) JIOJDKHBI
MIPUCYTCTBOBATh B OMpeAeNieHHON mpornopiui. CYHUTalOT, 9TO A B3POCIOrO YeNIOBEKa ONTHMAaIbHBIM
coJiep)kaHueM B | T. MMIIEBOro Oelika SBISICTCS CIEAYIONIee KOJIMYSCTBO HE3aMECHHUMBIX aMHHOKHUCIOT (B
Mr): m3oneinuaa — 40, neiinuna — 70, nu3uHa — 55, METHOHMHA C IUCTHHOM — 35, ()eHWIANTaHUHA B
cymme ¢ tEposuHOM — 60, TpunTodana — 10, Tpeommna — 40, paimaa — 50. Jlake BpeMeHHOE
OTCYTCTBHE WJIM YMEHBIICHHE KOJIMYECTBA OJHOM M3 HE3aMEHHUMBIX aMWHOKHCIOT OTPUIATEIBHO
CKasbIBaeTCsl Ha OEKOBOM MeTabonu3Mme uenoBeka. Uem Ooibllle Macca 4eloBeKa M MEHBINE ero BO3pacT,
TeM Oouplie Oenka eMy HeoOX0IUMO.

benku mocTymaroT B OpraHWM3M YelOBEKa MPEHMYIIECTBEHHO INMPH YMOTPEOIECHHH MsCa YKUBOTHBIX,
NTUIBI ¥ PBIOBI, MOJIOYHBIX HPOAYKTOB, sWIl, COM, OO0OB, Topoxa, XJCOHBIX 3JIaKOB, OpexoB. UeioBek
JIoJbKeH moTpedbnsaTh 1-1,5 rpamMmma Oenka B eHb Ha 1 KT Macchl Tena. borble Bcero Oenka COIepKUTCS B
ceIpax (okono 25%), B ropoxe u aconu (22-23%), B msice, nrutie, peide (10 20%), B pa3IuuHbIX Kpymax (1o
14%), xnebe 1 MakapoHHBIX u3nenusx (5-12%). B oBomax conepxutcs He 6ojee 2% OenkoB. Hanmenbiiee
coJepkaHue OelKa TPUCYTCTBYeT BO (pykrax u siromax. PacturenbHble OelNKH B CBOEM COCTaBe HE
COJIepKaT MOJHOTO KOMIDIEKCa HEe3aMEHHMBIX aMHHOKHUCIOT, JIM0O COAEpPKAaT WX B HE3HAYHTEIHHOM
KosmdecTBe. Tak, B OeNKax TWIISHHIBI, PKU WM KYKypy3bl KOJMYECTBO JIM3MHA B J[BAa pa3a MCEHBIIE
ONTUMAJILHOTO, HO JOCTATOYHOE KOJIMYECTBO TpHUITOdaHa, OTMeUaeTcs: AeQUIMT TPEOHUHA, U30JICHIIMHA U
BaJMHA. benkn 0000BBIX JIUMUTHPOBAHEI 110 CEPOCOAEPIKAIINM HE3aMEHUMBIM aMHHOKHCIOTaM (METHOHUH
Y UCTEeHH) U Tpunrodany. Pa3aensHoe HCIIoNb30BaHNe TOIBKO 0000B WM KYKYPY3bl HEH30€KHO MPUBENET
K JIeQUIUTY COOTBETCTBYIONINX aMHUHOKHUCIOT. HanmpoTue, KOMOMHUPOBaHHOE HCIIOIB30BaHUE cMecH 6000B
U KyKypy3bl WIH pHCa C COEBbIMH 000amu oOpa3yeT OelKOBYI) CMeCh SKBHUBAJCHTHYIO 110 MHUTATEIhHON
[eHHOCTH OenkaM MoJioka. ONTHMaNTbHOE COOTHOIIEHHE YKHBOTHBIX W PACTHTEIBHBIX OEIKOB B MHUIIEBOM
palyoHe B CpeJHEeM JOJKHO COCTaBIATh 55:45. YacTh aMMHOKHCIIOT CIY>KUT MCTOYHHMKOM 3HEPTUU IS
opranu3zMa demnoBeka. [Ipy 3TOM aMHHOKHCIOTHl BHayajle JC3aMUHUPYIOTCS, YTO COMPOBOXKIACTCS
BBIJICJIEHEM aMMHaKa 1 00pa3oBaHUEM KETOKHUCIOT. [locieHne BCTynaoT B SHEPreTHYeCKUi MeTaboIu3m
U TI0CJIE COOTBETCTBYIOIIUX IMPEBpAIllEHUH pacragaroTcs 10 BOJABI U yriiekucioro raza. O0e3BpexuBaHue
00pa3oBaBIIETOCS B MPOIIECCE DHEPTETUUECKOTO MeTabonm3Ma OeJIKOB aMMHAaKa OCYIIECTBIIACTCS B TIEUCHU
MyTeM MPEBPAILEHHS B MOUYCBHHY.

B mumeBsIx mpoaykTax, 0OCOOCHHO >KHBOTHOT'O NPOUCXOXKACHUS, COIEPXKATCS TaKKe HYKICHHOBBIC
KHCJOTHI. boltbIiie BCero ux B MACHBIX U PHIOHBIX CYyOTIPOIyKTaX.

BaxxHeWIMM KOMITOHEHTOM TIHMIIHM SBISIOTCS TaKXkKe KHUPbI (JIUMH[BI), IMPEJCTABISIONe coboi
CIIOJKHBIE 3(UPHI MHLEPUHA M BBICIINX HACBIIIEHHBIX M HEHACHIICHHBIX JKUPHBIX KHUCIOT. HachlmeHHbIe
KUpHBIE KUCJIOTHI (TMaJbMUTHHOBAS, CTEAPUHOBAsh W JIp.) HWCIOJNB3YIOTCS OPraHM3MOM B II€JIOM Kak
JHEPreTHUECKU MaTephal. 3a cYeT MX OKHCICHHs O00eCleYMBaeTCS OKOJO TOJIOBHHBI MOTPEOHOCTH B
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SHEPTHUM B3pOCIOro dUeioBeka. [IpM 3TOM TIJIaBHYIO JHEPreTHYECKYIO pOJb WIPAOT TPUTIIUIEPUIBI
(meiTpanmbHbIe KUPHI). JKUPBI CIIyKaT pe3epBOM IMHUTAHUS, Y B3POCIOTO YeIIOBEKa OHH COCTaBIOT 1Mo 10-
20% macchl Tela, IPEeMMYILECTBEHHO PUCYTCTBYSI B TTOJKOKHOHN KUPOBOH KIIETUATKE.

JKupbl BBIMONHAIOT TaKKe MIIACTHYECKYIO W PETYIATOPHYI0 QYHKIMHW (IIMHHOLENOYEUHbIE KUPHbIC
KHUCIIOTBI, (OCOHOIUIUILI, XOJECTEPHH), BXOMAT B COCTAB KJICTOYHBIX MEMOpaH, 3alIUTHBIX 000JIOYEK
HEPBOB, COCYAOB, PAa3MYHBIX OPTaHOB, BBIIOJIHSIOT TEPMO3AIIUTHYIO (DYHKIHIO, CIYKaT MEPEHOCUUKOM
xupopactBopuMbix (A, E, K) BuTamMuHOB, SBISIIOTCS NpEALIECTBEHHUKAMH CTEPOMAHBIX TOPMOHOB,
JKETYHBIX KHCIOT W mpocTarjaHanHoB. OCOOEHHO BaXKHBI IJISi CO3MAaHHUS IEJIOCTHOCTH OWIIMITUIHBIX
CTPYKTYp KJIETOYHBIX MEMOpaH UIMHHOIICTIOUYEYHbIE HEHACHIMIEHHBIC XHPHBIE KHUCIOTHL. X gemsat B
3aBHCHUMOCTH OT JIOKAIM3AIMY [TIEPBOW TBOMHOM CBS3M Ha TpH rpymnbl (omera-3, omera-6, omera-9). Omera-
3 ¥ -6 KUCTOTHI SBJISIOTCS TTOJMHEHACHIILICHHBIMHY, B TO BpeMsI Kak oMera-9 MOHOHEHachIIeHHbIe. UenoBek
MOKET CHHTE3UMPOBATh BCE HEOOXOAMMBIC Ul HErO JIMMHIBI, KpoMe omera-3 (O-JTMHOJICHOBasl KHCIIOTa,
9liKO3aneHTaeHOBasl KUCIIOTa, JOKO3areKCaeHoBast KMCI0Ta) U oMera-6 (JINHOJIeBast KHCJIOTa, Y-THHOJICHOBAs
KHCJIOTa, JUTOMO-Y-TTMHOJCHOBAas KHCJIOTAa, apaxyIOHOBas KWCIIOTA, OJIEMHOBAs KHCIOTa, KaJOJCHHOBAs
KHCJIOTA) NMTUHHOLENOYEYHBIX )KUPHBIX KUCIIOT.

Kak mpoctele, Tak W CHOXHBIE ITWUIOUABI MOTYT CHHTE3UPOBaThCS B opranm3me. VckimoueHue
COCTaBIISIIOT TAaKWE€ HEHACBHINIEHHBIE >KUPHBIE KHCIOTHI, Kak »JHKO3ameHTaeHOBas, JOKO3areKcacHoBasd,
JIMHOJIEBAs, JIMHOJICHOBAs M apaXHJOHOBAs, KOTOPHIE AOJDKHBI ITOCTYNATh B OPTaHU3M YEJIOBEKa C MHIICH B
roToBoM BHJe. JIMHOJEBas KUCIOTa B MPHUCYTCTBHHM THAMHHA M MHUPHIOKCHHA CIOCOOHA MpEeBpaIlaThCs B
apaxuJOHOBYIO KACJIOTY. YKa3aHHbIE HE3aMEHUMBIE KUPHBIE KHCIIOTHI BXOIAT B COCTaB (hOCQOTUTHIIOB HITH
CIy’)KaT B KauecTBe IPEAUICCTBCHHUKOB (HAampUMep, apaxuIOHOBas KHCIIOTa) MPOCTarjaHIiHOB,
JIEHKOTPUEHOB, TPOMOOKCAHOB M MPOCTAIMKINHOB. [Ipy OTCYyTCTBUM MM HEJOCTATOYHOM IMOCTYIUICHHUH B
OpraHW3M HE3aMEHHMMBIX XHUPHBIX KHCIIOT y YeJIOBEeKa OTMedaeTcs 3ajlepKKa pocTa, HapylleHne (QpyHKIuu
MOYEeK, OTMEYAIOTCA MATOJIOTMYECKHE W3MEHEHHUS B KOXe, MOXET pa3BuUThCs Oecruronue. OCHOBHBIMHU
MUIIEBBIMA MCTOYHUKAMU KHPOB ISl YEJIOBEKa SIBJSIFOTCS: MOJIOKO, MSCO, SIMUYHBIA KENTOK, CBUHOE Callo,
KOITYEHOCTH, MSCO, PbI0a, OpeXH, pacTHTENbHBIE Macia. buojormueckas MEHHOCTh >KHPOB OIMpPEIENIeTCs
O0OBIYHO KOJIMYECTBOM IIPHCYTCTBYIOUINX B HUX HE3aMEHHMBIX JXHPHBIX KHCIOT M HX YCBOSEMOCTHIO.
OnTrMalbHBIM CUUTAETCS CIEYIONIee COOTHOIICHUE XKUPHBIX KHUCIOT B MHUILEBOM paIliOHE: HACHIIICHHbIC
JKUpHBIE KUCTOTHI - 30%, MOHOHEHACHIIIICHHBIE THIIA OJICUHOBOM KHUCIOTHI - 60%, MOJMHEHACKHIIICHHEIE -
10%. DTo mocTuraeTcs B TOM CIydae, €CIId COOTHOIICHHWE PACTUTENBHBIX W KUBOTHBIX JKUPOB B paIlOHE
MUTaHUs cCOCTaBiseT 3:7.

Jyiss HOpMaJIbHOTO pocTa W pa3BUTUSL peOCHKY HEOOXOOUMBI Takke BHUTaMHHBI. BUTaMUHBI - 3TO
OpPraHMYECKUE COSAMHEHUS, COJIEpKAIINECS B MTPOAYKTAX MUTAHUSA B OUYEHb OTPaHUYEHHBIX KOJINYECTBAX, HO
UTPAIOIIHE BAKHYIO POJIb B META0O0IM3Me OEITKOB, )KUPOB U YIIIEBOAOB, B OCYIIIECTBICHUA MHOTOYHCIIEHHBIX
¢byHKIMI opraHu3ma, ais 00pa30BaHMs U OOHOBIICHHS KJIETOK M TKaHeil uenoBeka. B HacTosimee Bpems
u3BecTHBl 13 BuTamMuHOB: kmpopactBopumbie - A, D, E, K u BomopactBopumble — B: (TmammH), B>
(pubodnasun), Bs (mmpumoxcun), Bio (mmanokobanamun), PP (HHManuH, BKIFOYAIONINN HUKOTHHOBYIO
KACIOTY W HuKoTHHamuna), C (ackopOuHOBas KucioTa), (onueBas kuciora ((ornanuH), MaHTOTEHOBAs
KHCIoTa, OnotuH (BuTamMuH H). Kaxaplii BuTaMuH obnaaet onpeaesieHHOH GyHKIMEH i KOMIUIEKCOM HX.
JmuTenpHBI HEAOCTATOK BUTAMHHOB CONPOBOXIAETCS CHIDKEHHEM TPYIOCIIOCOOHOCTH, YXYIIICHHEM
3M0POBbSl U B TSOKEIBIX CIy4asX MOXKET MPUBOJIUTH K CMEpPTH. YUeIOBEUSCKHH OpraHW3M MOXKET B
OTpPaHUYEHHBIX KOJHMYECTBAX CHHTE3UPOBATH BHTAMHHBL. Tak, aMWHOKWCIOTa TpuntodaH crnocoOHa
MPeoOpa30OBBIBATECS B HUKOTHHOBYIO KHCIIOTY, YAbTPadHOIETOBOE O0IyUeHHE CIIOCOOCTBYET 00pa30BaHUIO
B KOKe BUTaMuHa D, moTpeOHOCTh B MUPHUIOKCHHE BO3PACTACT C YBEITMUECHUEM COJIEP)KaHUs Oellka B IHIIE.
Kunreunble OakTepuy YesioBeKa B T€X WM MHBIX KOJMYECTBAX MOTYT MPOU3BOJIUTH BUTaMUHBL: K, OHOTHH,
(bonreByro KHCIOTY, IMAaHOKOOATaMUH, TUPHIOKCHH, TAHTOTCHOBYIO KUCIIOTY, puOOQIIaBUH.

Pacuersl mOKa3pIBalOT, YTO Jake caMmblii COaJaHCUPOBAHHBIM W Pa3HOOOPa3HBIA pAIlMOH,
COOTBETCTBYIOLIMI CPEIHMM SHeprosarparaM, Ae(pHIMTEH 10 OOIBIIMHCTBY BUTaMuHOB Ha 20-30%%. B
NPUpPOJIe HE CYIIECTBYET MPOJYKTa, CIIOCOOHOTO OJTHOBPEMEHHO COJIEPKATh BCE BUTAMUHBI B HEOOXOIUMBIX
kosmuecTBax. [y obecrieueHUs] opraHM3Ma BUTAaMHHAMH CJIelyeT BKJIIOYaTh B PAlMOH BCE OCHOBHBIC
TPYMIIBI MUIMIEBBIX MIPOAYKTOB (OBOIIHM, (GPYKTHI U COKH M3 HHUX, 3€PHOBBIE POIYKTHI, MICO, PBIOY U IITHILY,
MOJIOYHBIE TPOJYKTHI, KHPOCOIePIKAIIHE MTPOAYKTHI TUTaHus ). COTJacHO COBPEMEHHBIM JIAHHBIM Haubolee
aKTyalbHOW MNpoOJIEMOH BO MHOTMX CTpaHax sBIsieTcs AeUIMT THaMHMHA, HHUAIMHA, puOOodIaBHHA,
¢bonreBoil 1 acKOpOMHOBOM KHCIIOT.

14 C60opHUK penenTyp 61K/ U KyITHHAPHBIX M3AENUH IS OPraHU3aL{U FOPSYNX 3aBTPAKOB U 06e10B 00ydaromumMcs 1-
4-x xnaccoB 001eo0pa3oBaTeNbHBIX Opranu3anyii, 136 c.



64

3HaYUTEeNbHOE OOJBIIMHCTBO OHMOJIOTMYECKH AaKTUBHBIX COEAMHEHWH, KpailHe BaKHBIX I >KU3HH
YeJIoBeKa, HE CHHTE3UPYETCSl B OpraHU3Me YeJIOBEKa, B CBSI3U C YeM OHH CTaJl OTHOCHUTHCS K HE3aMEHUMBIM
(dakropaM THUTAaHUSA. DTO HCIOJIB3YEeMbIE B KAaueCTBE OCHOBHBIX TPyNN (QYHKIHMOHAIBHBIX MPOJTYKTOB
BUTaMUHBI, aHTHOkcunanTel, [IHXK, wmwuHepanbHbie BelecTBa, NHINEBBIC BOJOKHA, HE3aMEHUMBIC
AMUHOKHCIIOTHI X OJTUTOCaXapH/Ibl.

ButamuaBl — 0COOBIe OENKOBBIE BEIIECTBA, OOECIICUMBAIOIINE B OpraHU3ME OMOXUMUYCCKHE
MIPEBpAIICHUS, PEaKIIU1, OOMEH BEIIECTB, 0€3 Uero XKU3Hb HEBO3MOXKHA.

BuraMuHsl, cBSI3aHHbIE C pa3IMYHBIMU (DepMEHTaMU, MPUHIMAIOT Y9acTHe B O0ECTIEYeHIH OpraHnu3Ma
suepruerr (Bi, B2, PP), OmocunTese m mpeBpamieHnn OenkoB u aMUHOKUCIOT (B, Bi12), reHeTmueckoro
MaTepuana KIETOK - HYKICHMHOBBIX KHUCJIOT ((hoyiMeBasi KUCIIOTa), JKUPOB W CTEPOUIHBIX TOPMOHOB
(ma"TOTeHOBass KUCJIOTa U OuoTHH). ButamMuH A ydacTByeT B OOECHECUEHUM 3pEHHUS U HEOOXOAUM JIIs
(hopMHUPOBaHUS CIM3HUCTHIX TIOKPOBOB, AMHIEPMICA, IMMYHHON cUcTeMbl. be3 BuTammua /| HEBO3MOXXHO
BCachlBaHHE Kaibliusg U (popMupoBaHue ckenera u 3yOoB. Buramun K yuacTByeT B CBEpTHIBAHUU KpPOBHU.
Camprii nomynsipabiii ButamMuH C (ackOopOWHOBasl KUCJIOTa) MPUHUMAET y4acTHE B OOpa30BaHUM OCIKOB
COETMHUTENFHOW TKaHW - KOJUIareHa W JJIacTHHA, HeOOXOMUMBIX i (DOPMHUPOBAHUS COCYAOB, XPSIIEH,
OCTOBOB KocTel. BmecTe ¢ ButamuaOM E 1 -KapOTHHOM NpH y4acTUW MHUKPO3JIEMEHTa celicHa BuTtamuH C
obecrieunBaeT (HYHKIIMOHUPOBAHUE AHTHOKCHIAHTHOW CHCTEMBI OpPraHM3Ma, 3allUIIAIONIEHl KIETKH OT
MOBPEXKACHUS TPOJTYKTAMH OKHCIICHUS.

UccnenoBanusimu ycranosieHo, yto oT 70 1o 100% HaceneHUs UCHBITHIBAET HEOCTATOK BUTAMHUHA
C. Y 40-80% nroxeii omrymaercs aehuutr BuraMuHoB Bi, By, Be, Bio, omueBoii kKUCIOTHI U B-KapOTHHA.
Bonee nonoBuHbl HaceneHus Heponoaydaetr ButTaMunsl A, /1, E, K.

Ot nedunura BuramuHOB A, B, C cTpamaroT kKoxka, BOJIOCH, HOTTH. [IprdrHa — Koka BOJIOCH M HOTTH
HauOoJIee YacTO CONPHUKACAIOTCS C BHENIHMMU (DakTOpaMu Cpelbl W OKa3bIBAKOTCS HECIIOCOOHBIMHU
MPOTHUBOCTOSTh TOKCHUYECKUM BEIECTBAM, HAXOASIIUMCS B BO3AyXe U Boje. B pesynabTare orMedaercs
TIOSIBIIGHUSI CYXOCTH W MIENMYIICHHWs KOXKH, TPEIIMHKH Ha T'y0aX, yrpeBasi ChIllb; JOMKOCTh W BBITIQJICHUE
BOJIOC, UX UCTOHUYCHHE U TIOTYCKHEHHUE I[BETA; JOMKOCTh HOT'TEH, yTpaTa UX TJISHIICBOTO CJIOS.

3aMeTHO CKa3bIBaeTCS HEIOCTATOK BUTAMHHOB M HAa COCTOSIHUEC HEPBHOW CHUCTEMBI - IMPOSBISACTCS
pa3apaXUTEeTFHOCTHIO, PACCTPOMCTBOM CHA, HEPBHBIMU CPBIBAMH, COCTOSTHUEM IT0IaBIICHHOCTH.

Ot nmedunuTa CTpagaeT W MBINIEYHAs CHCTEMa - OBICTPO Pa3BHBAETCS YTOMIISIEMOCTB, BSUTOCTH
c11a00CTb.

JdeduuuT BUTaMHHOB CIOCOOCTBYET TINIyOOKOMY HapyIICHHIO OOMEHHBIX IPOIECCOB, 3aMETHO
BIHSIONINX HAa WMMYHHYIO CHCTEMY, CHIDKAIONINX COMPOTHBISIEMOCTh OpPraHM3Ma K MPOCTYIHBIM |
WHQEKIIMOHHBIM 3200JIEBAaHUSIM.

C oBomamu 1 (pyKTaMu MOKHO TOXY4YHTh BUTaMuH C, (OIMEBYIO KUCIOTY U [3-KapOTHH, OCTAIbHBIE
10 u3 13 Haubosiee BaKHBIX BUTAMUHOB HaXOAATCS B JIOCTATOYHO KAJOPHHHBIX MPOJIYKTaX - B MsCE, pbiOe,
giitiax, Macie, xiebe.

Crnenyroleil COCTaBIAONIEH B IMepeYHe HE3aMEHUMBIX (DaKTOPOB MUTAHHS SBISIOTCS MUHEpPATbHBIE
BellecTBa. MUHEpalbHbIE BEIIECTBA HEOOXOAMUMBI JJIi HOPMAJIBHOTO (DYHKIMOHUPOBAHUS MMMYHHOH
CUCTEMBI OpraHu3Ma.

[lomygaemble OpraHU3MOM Jake B HEOOJBIIOM KOJMYECTBE COSAMHEHUS Kelle3a, MapraHiia, CelieHa,
KpeMHUS, TOpa U IPYrHe MHUKPO- M MaKpPO3JEMEHThI MPOHUKAIOT Yepe3 CTEHKH KPOBEHOCHBIX COCYIOB B
BUJIC MOHHBIX COCJIMHCHUH U OKa3bIBAIOT MOIIHOE aHTHMOKCHIAHTHOE, aHTUTOKCHYECKOE BO3JICHCTBHE Ha
opraam3Mm. llog pgelicTBHEM MHOTHMX MHKpPO- H  MAaKpOJJIEMEHTHBIX COCIWHEHUH  YCHIIMBAETCS
JIETOKCUKAIIMOHHAs! (DYHKITUS KOXKH, M STHM CaMBbIM CHIMAETCSl Ype3MepHast Harpy3Ka C Io4YeK, IeYeHH.

MUKpPO3IEeMEHThI SIBJISIFOTCST  KaTajlu3aTOpaMH MHOTHMX OMOXMMHYECKHX pEaKIUi, MPOXOISIIUX B
opranu3me. OHHM TOIJICPKUBAOT THIPOIICKTPOJUTHUSCKUN OallaHC OpraHu3Ma, HOPMaM3ys KHUCJIOTHO-
IEJIOYHOE PABHOBECHUE B KUIKOCTHBIX CPEIax OpraHu3Ma.

Kanbiiuéi - cocTaBiasieT OCHOBY KOCTHOM TkaHW. IloBbIIaeT 3aiiuTHbIe (YHKIUM OpraHu3Ma,
CIO0COOCTBYET BBIBEJCHHIO CTPOHIIMS U CBHHIIA U3 KOCTEH, 00J1aaeT aHTUCTPECCOBBIM, aHTHAIIIICPTHUSCKUM
JIEUCTBHUEM.

®ochop - OCHOBHAS YaCTh €r0 COCPENOTOYCHA B KOCTSX, 3YOHBIX TKAaHAX, B KOXKE€, BAXKCH JUIS
noanepxanust pH-O0ananca. @ochopy NpUHAMISKUAT BeayIas POJib B ACATEILHOCTH LIEHTPAIbHON HEPBHON
CUCTEMBI.

Marnuii - «aHTHCTPECCOBBI MaTepHal», aHTUOKCHIAHTHBIA MUHEpas, BXOIUT B COCTaB Ooliee yemM
200 depmentoB, mpu ero ydactuum ocymectBisercs cuaTe3 JHK, PHK, a »t0o mpodwmmakruka
HOBOOOpa30BaHMIA; yIydlliaeT 00MEH BEIECTB B COCYIUCTON CTEHKE, HOPMAIU3YET apTepUabHOS IaBJICHHE.
IIpn moCTaTOYHOM KOJMYECTBE B OPraHM3ME MarHHWs XOPOIIO YCBaWBaeTCs Kajblwid, (ocdop, Kamwii,
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BuTaMuHBI Tpynmel B, C, E. Marauii BEIMOTHAET BaXHYIO (DYHKIIUIO B TPOQIITAKTHKE 3a00JIEBaHUN ITOYCK U
cepaua.

Kanmuii - «oHepretuueckuii MuUHEpam», CTUMYIHUPYIONIUN TMepeaadyy HEPBHBIX UMITYJIbCOB,
HEOOXOJUMBIX JUIS HOPMAJIBHOTO COKPAICHUS MBI, B TOM YHCIE M MBIIIL CEPIld, PEryIUpyeT
CEpJICYHBIN PUTM, TOJIZEPKIUBACT HOPMAIBHYIO (DYHKIIHIO TOYE€K ¥ TOPMOHAIBHBIN OajJaHC HAAIIOYEIHHKOB,
0OMeH BemIeCTB B KOXKe.

CoenMHEHUsT Kallusl OKa3bIBAIOT IIeJIcOHOE (DM3MOJIOTMYECKOE BO3JICHCTBHE HAa BCE OOMCHHBIC
MIPOIECCHl B KIIETKAX M TKaHAX, CMOCOOCTBYIOT YCHJICHHIO TKAaHEBOTO IBIXAHHS B MHTOXOHAPHUSIX KJIETOK.
Kanuit siBnsieTcss OCHOBHBIM 3HEPTETUYECKIM MUHEPAJIOM I HOPMAIbHOW pabOTHI MBIMII, B TOM YHCIE U
MBIIIIIBI CEPILIA.

Hatpuit - perynupyer ocMOTHYECKOE JaBJICHHE B KJIETKE, TMOBBIIIACT TOHYC COCYIUCTOM CTEHKH.
BrinonHseT BaXKHYHO0 POJb B IMPOLECCE ACTOKCHKAMU KOXHU, OUMLICHUS IOp, YCWICHHS [bIXATEJIbHON
(YHKITMH KOXH.

[uHK - ABNISE€TCS OCHOBHBIM MUHEPAJIOM JUIsSI CO3JaHUSI aMUHOKHCIIOT, YUYaCTBYET B MTOCTPOCHUHU BCEX
KJIETOK OpraHWU3Ma, CIIOCOOCTBYET IMPOJIOHTHUPOBAHHOMY AEWCTBUIO MHCYJHWHA, YTO CHIKAET MOBBIIICHHBIN
caxap KpoBu. Bmecte ¢ xpoMom moBbImaer 3((GEKTHBHOCTb WHCYJIMHA, CHOCOOCTBYET OTIIOKEHHUIO
TJIMKOTCHA B TMEYCHHU, YTO BAXKHO MPHU caxapHOM guabere. YCHIMBACT MPOTHBOBOCIAIUTEILHBIC (YHKIIUN
KpOBH, 00JalaeT aHTHAIJIEPTHYECKAM JIeHCcTBHeM Ha Koxy. Lllupoko mpumeHsieTcs B AepMATOIOTHH H
KOCMETUKE.

JKeneszo - aHTHaHEMUYECKHIT MUHEPAI, BXOJAUT B MOJICKYJIy T'€MOTJIOOMHA, YYaCTBYEeT B OKCUTCHAILIUU
KJIETOK, YCBaMBAETCSl OPraHU3MOM TOJBKO MpH Hanmuuuu BuTtamMuHoB C u E; mocTatoyHOe KOIWYECTBO B
OpraHu3Me MpUAacT KO)Ke PO30OBEIH IBET (McUe3aeT OJIeTHOCTh KOKHBIX IIOKPOBOR).

MapraHenm - «aHTHOKCHIAHTHBIA MHHEpal», Yy4acTBYyeT B CTUMYJSIHHA TUNOGU3APHO-
HAAMOYCYHUKOBOW CHCTEMBbI, B CHHTE3¢ ()EPMEHTOB, YCWIMBACT IIOIJIOIICHUE TJIFOKO3bI KJICTKOM,
perymupyet dyakmun [THC, penpoayktuBHBIX opraHoB. oHBI MN NeTKO MPOHMKAIOT B KPOBB Yepe3 KOKY,
YCHIIUBAs MPOAYKIIUIO €CTECTBEHHBIX TOPMOHOB, YTO CITOCOOCTBYET OMOJIOKEHHUIO OPTaHNU3Ma, KOXKH.

KpemHMit - BBITIOJHSET BXHYH POJb B MPO(HIAKTHKE PA3BHTHS CKJICPOTUYCCKHX MPOIIECCOB H
3a00JIeBaHUI OIMOPHO-ABUTATEIILHOTO armapara, yjaydiraeT (YHKIUIO CTPYKTYPHBIX 3JEMEHTOB KOXH,
BOJIOC, HOI'TEH, 3aJ€P>KUBAsl MPOLIECCHI YBSIAAHUS KOXKH.

Menp - MOBBIIIAET YMCTBEHHYIO aKTHBHOCTB, MBIIICUHBIA TOHYC, PETYJIMPYeT MUTMEHTHBI OOMEH,
MOBBIIIAET YCBOSEMOCTh KeJie3a 3a CUET YJIYYIICHUS KPOBOOOpPAIIEHHS B CIOSX KOXKH, BOCCTaHABIIMBAET
HOPMAJIbHBIN IIBET KOKHBIX IOKPOBOB.

CeneH - CHW)XAaeT PUCK COCYIWCTBHIX OOJIE3HEH, MOBBIIIAET COMPOTHUBISEMOCTh K OHKOJOTHYECKUM
3a00JIeBaHUSM, YIIyUIIaeT KPOBOCHAOKCHHE KOXKH.

Mox — BXOAUT B COCTAB TOPMOHA HIMTOBHIHON sKeJe3bl THPOKCHHA. OGeCednBaeT yCTONIMBOCTD
Opram3Ma K TMOBPEXAAIMUM (akTopaM BHEUIHEH Cpeapl, YBEIMYHWBAET CIHOCOOHOCTH JIEHKOIIMTOB
pa3pyuiath 00JIe3HETBOPHBIC MHUKPOOPTraHU3MbI, OIIPEICIIICT BO MHOIOM YMCTBEHHBIE ClIOcOOHOCTH. OHUM
13 OCHOBHBIX UCTOYHHKOB HO/a B MIUTAHWUH SBJISCTCS MUIIEBAst HoAupoBaHHas coib. B 2019 1. Opuia BHECEHa
MIOTIPaBKa B JICWCTBYIOIINE CAHUTAPHBIE HOPMBI M TIPABWIIA, OMPEENMBINAs 0053aTEIHbHOCTh UCIIONB30BaHUS
B 00pa30BaTeIbHBIX OpraHU3aIMIX IPU IPUTOTOBJICHUH OJIF0/1 HOIMPOBaHHOM cou. MccenoBanus CBONCTR
Wojara Kajivs B MUIIEBOM MOJMPOBAHHOM COJIM TOATBEPAWIM €€ YCTOMYMBOCTh IPU KHUISYEHUU B
HEUTpambHOH W TIOJKUCIEHHOW cpele B MOAENbHBIX ycioBusx (270 o6pasmnos). CrnemoBarenbHO,
TEXHOJIOTHUECKHE KapThl, MMEIOIIUECS B OOpa30BaTENbHBIX OpraHM3alMsIX Mg JeTe, He TpeOyroT
TEXHOJIOTHYECKON KOPPEKTHPOBKH B IIEJIIX COXpPAHEHUS 10/1a B TOTOBBIX OJf0JaX. DTO MO3BOJISET CAENATh
BBEIBOJT 00 OXHgaeMoM IpoduiakTiuaeckoM dddekre nepexoaa Ha HOTUPOBAHHYIO COJIb IPH TPUTOTOBICHUH
OJIFO]T B IETCKUX OPraHM30BaHHBIX KOJUIEKTHBAX.

®dTOp - MOHBI PTOPA «3yOHOIN MUHEpaA», HO TAKIKE YCUIMBAIOT INIOTHOCTH BCETO KOCTHOI'O arapara.
MoHbI monagaroT B OpraHU3M U yCHIIMBAIOT BCACHIBAHUE KAJIBITHS.

XJIOpUBI - HTPAIOT POJIb PETYIISATOPOB BOHO-COJICBOTO OOMEHA B KIIETKE, MOIEPKUBas HOPMaIbHOE
OCMOTHYECKOE JIaBJICHHUE; HEOOXOAUMBI JUIsI TPOAYKIIMHU JKEJTYIOYHOTO COKa.

Cpenu  BceX  HE3aMEHHMMBIX  (haKTOPOB  MUTaHMS  HamOoOjee  3HAYUMBIMU  SBJISFOTCS
nonuHeHachmeHHble )UpHBIe KUCIOTH (ITHXK). OHM OKa3BIBAIOT MOJIOKUTENBEHOE JCWCTBUE HA
JUTHIHBIA CTIEKTp, TeMocTa3 u pudpunonns kposu. [THXK oveHb TaOMIIbHBL, TO3TOMY HY)KHO YYUTHIBATH,
yTOo yBenuwueHne mnoctymiueHus B opraamsMm [THXKK  momkHO 00s3aTeNnbHO  CONMPOBOKIATHCS
JIOTIOTHUTEIHPHBIM BBEIEHWEM BUTaMWHA E, T.K. aKTUBamWs JUNUIHOTO OOMEHa COMPOBOXKIACTCS
MHTEHCU(HKALMEH OKUCIUTENBHBIX MPOLEeccOB B MeMOpaHax kieTok. [Ipu sTom Ha kaxnaeiid rpamm TTHXKK
MUIINA B OpraHu3M jnospkeH noctynats 1,0 mr Butamuna E. [THXKK B oprannsme moaBepraroTcsi OKUCIEHUIO
Mo JBYM IyTsSAM MeTa0oim3Ma — IHKIOKCHUTCHAa3HOMY, B pPe3yJIbTare KOTOPOro 00pa3yroTcs
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MPOCTATJIaHIUHBI, TIPOCTANMKIVMHBI ¥ TPOMOOKCAHBI, U JIMIIOKCUTCHa3HOMY ¢ 00pa30BaHHEM JICHKOTPHUEHOB.
[IpocrarnanauHbl 00Iamar0T BazocnacTHYecKuM 3()(ekToM, OKa3hiBalOT MMMYHOJICIPECCHBHOE JCHCTBHE.
OHu MHTHOMPYIOT Makpodard, MOJABISIOT BHIOPOC aHTHIeHa Ha MOBEPXHOCTH Makpodara, pa3pbIBarOT
CBSI3b MEXIYy MMMYHOKOMIETCHTHBIMH KIIETKaMH, TOPMO3ST CHHTE3 aHTUTENl U JUM(OKUHOB.
TpomMOOKcaHBI, BBI3BIBASI arperamio W aare3ui0 TPOMOOIMTOB, CIHOCOOCTBYIOT pa3BHTHIO TpomOo3a W
WIIEMUYECKOW OOJNe3HH MHOKapna. [IpoCTaluKiIMHBI — BEIIECTBA, XapaKTePU3YIONIMECs MOITHBIM
aHTHAATe3UOHHBIM 3¢ dexToM. JlelKoTprueHsl 00JafaloT MOIIHBIM OpPOHXOKOHCTPHUKTOPHBIM JCHCTBHEM.
JleWKOTpUEHBI aKTHBUPYIOT CHUHTE3 IPOCTArIaHIMHOB M TMPOCTAIMKIMHOB. TakuM 00pa3oM, MpPOIYKTHI
ITHKK B onTHMAaNIbHBIX YCIOBUSX MOAJEPKUBAIOT TOMEOCTAa3 OpraHu3Ma.

B mumeBsIx BemiecTBax OJHOBPEMEHHO MPUCYTCTBYIOT HE OAMH, HE [Ba, a JECATKH W COTHHU
MHUKPOHYTPHEHTOB, U Je4eOHO-pouIaKTHIECKUE CBOWCTBA MHIIM ONPEACIAIOTCS OTHIOAb HE MPOCTO
ounosornveckumMu 3QdHeKTaMHu OTHENBHBIX MHUKPOHYTPHEHTOB, a SIBISIOTCS PE3YJIbTATOM KOMILICKCHOTO
B3aUMOJICHCTBUS MEXY HUMHU.

bazoBble ¢usnonornyeckue (GYHKIMHM MHKPOHYTPHEHTOB: PETYJISIIUS KUPOBOTO, YIIIEBOIHOTO,
0CIKOBOTO W MHHEPATBHOTO OOMEHA; ONTHMU3AIMs aKTHBHOCTH (PEPMEHTHBIX CHCTEM; aHTHOKCHIAHTHAsI
3amuTa; OOECIECUeHHE TMPOIECCOB KIETOYHOTO JIBIXaHUS, TOJJICPXKAHUE ODIICKTPOJIMTHOTO OajaHca;
NoJ/Iep’)KaHWe  KHCJIOTHO-LICIOYHOTO  PaBHOBECHS;  TOPMOHOMOJOOHOE  ACWCTBHE;  PeryJIsLHs
PENPOAYKTUBHON (YHKIIMM ¥ TPOLECCOB SMOpHOreHe3a; peryisiys aKTHBHOCTH WUMMYHHOW CHCTEMBI,
y4acTHe B TPOIECCaX KPOBETBOPCHHUS; PETYIAIMS CBEPTHIBAEMOCTH KPOBH; PETYISIUS BO30YAUMOCTH
MHOKapJia ¥ COCYyIUCTOTO TOHYCa; PETYJSLUs HEPBHOH NESATEIBHOCTH; CTPYKTypHOE M (DYHKIIMOHAJIbHOE
o0ecriedyeHne OMOPHO-ABHTATEIbHOTO amapara; CHHTE3 COCIUHHMTENLHOW TKaHW; PETyJsus MpPOIeCCOB
JETOKCHKAIlMM W OuoTpaHcopManmu KCEHOOWOTHKOB; TMOAJCPKAHUEC ECTECTBEHHOW  KHIIICYHOMN
MHUKPOQIIOPHI.

B npuponie He cyiecTByeT Kakoro-inOo eJMHCTBEHHOTO TJIaBHOTO MPOJYKTa MUTAHUS MM MHUIIEBON
CyOCTaHIMH, CIIOCOOHBIX TIOJHOCTBIO YJOBICTBOPUTH BCE MEHIO CIEIyeT COON0AATh CIIEAYIOIIUE
TIPUHIHITBL:

1) KaJopWifHOCTH TMHWIIEBOTO paIloHa JOJDKHA COOTBETCTBOBATH OJHEPreTHUECKUM 3aTpaTam
opranusma; 12-17% sHepruu cieayeT moiydaTh 3a cueT 0enkoB, 25-35% — 3a cuer xupoB u 50-55% — 3a
CYET YTJICBOIOB;

2) ciemyeT MPaBWIIBHO paclpelelsiTh KaJOPHUHHOCTh paluoHa B TedeHue AHs — 3aBTpak -20-25%;
00en 30-35%; monaauk 5-10%; yxun 25-30%.

3) nuIIa A0JKHA COACPIKATh ONTUMANTLHBIE KOHYECTBA OCIIKOB, dKHPOB U YTIICBOIOB;

4) TMIIEeBOM pPAMOH JOJDKEH OO0EeClevnBaTh OPraHu3M HEOOXOJUMBIM KOJHUYECTBOM  BOJIBI,
BUTaMUHOB, MUHCPAJIbHBIX coner m COACPKATh BCC HE3aMCHUMBIC AMUHOKHUCIIOTBI W HCEHACBHINICHHBIC
JKUPHBIE KHCIOTBI. He MeHee OJHONH TpeTH CyTOYHOW MOTPEOHOCTH OETKOB U JKUPOB JIOMKHO
o0ecrneynBaThCs MPOAYKTAMHU )KUBOTHOTO TIPOUCXOXKJICHUS;

5) TpOAYKTHI, WCIOJb3yeMblE B JETCKOM NHTAaHWU HE JIOJKHBI COJEepXaTh YCHIWTENeH BKyca,
WCKYCCTBEHHBIC KPACUTENH, CTAOMIN3aTOPBI, CTUMYJISTOPBI POCTA.

[MTumersle 100aBKU — CTPYKTYpHBIE KOMITOHEHTHI MHUIIECBBIX MPOAYKTOB, HE YHOTPEOsieMble Kak
CaMOCTOSATEIIHLHBIN HHIIIeBOﬁ IMPOAYKT WMJIM KOMIIOHCHT NHIIU, HO ILO6aBH$IeMBIe Ha STarnax Mnpou3BOACTBA,
XpaHEeHHUs, TPAHCTIOPTUPOBKH MHILEBOTO MPOAYKTA JUIsl YIIy4IIEHHsT WM OOJeT4eHus] POU3BOACTBEHHOTO
npoliecca WU OTACTbHBIX ONepanui, YBEIUYCHUS CTOHKOCTH TPOAYKTA K Pa3jM4YHBIM BHJIAM TOPYH,
COXpAHEHHUsI CTPYKTYPHl U BHEIIHErO BUJA MPOJIYKTAa WJIM HAMEPCHHOI'O WU3MEHEHHS OPraHOJICHTHYCCKUX
cBoiicTB. [lumieBble 100aBKM MOJPA3NIENSIOTCS HA PETyIHpYIoONIHe BKYC TPOAYKTa (apoMaThu3aTopsl,
BKYCOBBIC JI00ABKH, TOJCIANIMBAIONINE BEIICCTBA, KUCIOTHI U PEryJATOPbl KUCIOTHOCTH); YIy4IIArONIHE
BHEIIHUI BHJ MPOAYKTa (KpacuTenH, CTaOWIN3aTOPbl OKPACKH); PEryTHUPYIONUE KOHCUCTCHIMIO U
(dhopMuUpyIOIIKE TEKCTYpPY (3aryCTUTENH, Tejeo0pa3oBaTelii, CTaOUIM3aTOPbI, IMYJIBraTOPhI); MOBBIIIAFOIINE
COXPAHHOCTh TNPOJIYKTOB MUTAHHS W YBEIWYUBAIOIINE CPOKH MX XpaHEHHs (KOHCepBaHTHI). K muIIeBbIM
Jno0aBKaM HE OTHOCST COCAMHEHHS, MOBBIIIAIONINE MHUILEBYIO HEHHOCTh NPOAYKTOB NMUTAHUS, HaNpUMeEp,
BHUTaMUHBI, MUKPOIJIEMEHTHI, AMHWHOKHNCJIOTHI. IHHpOKOC HUCIIOJIB30BaHUC TN EBBIX )106aBOK
IMPOU3BOJUTECIIAMA TMUIIEBBIX IIPOAYKTOB OIPEACTIACTCA CTPEMIICHUEM - YBCIUYUTHL CPOK COXpPaHCHHA
Ka4yecTBa IMUIIEBBIX MPOAYKTOB, B TOM YHUCJIE CKOPOMOPTAIIMXCS M OBICTPO YEPCTBEIOLIMX B YCIOBHUSX
HEOOXOTUMOCTH WX MEPEeBO3KM Ha OOJIbIIME DPACCTOSIHUS; YIOBJIETBOPUTH IOTPEOUTENS] BBHICOKUMH H
HaChIIICHHBIMMW BKYCOBBIMU Kad€CTBaAaMHU IIPOAYKTA CBA3aHO C HCIIOJIB30BAHMEM apoMaTu3aTopoB H
KpaCI/ITeHeﬁ; CO3aHMC HOBBIX BHJOB MNHHICBBIX IMPOJAYKTOB, OTBCYAIOIIHNX COBPEMCECHHBIM Tpe6OBaHI/I5[M
HAayYK{ O MUTaHWU (HU3KOKAJIOPUHHBIE TPOAYKTHI, UMHUTATOPHI IPOIYKTOB) - 3TO CBS3aHO C UCIIOJIb30BAaHUEM
IUHICBbIX JIOGaBOK, PETYIUPYIOMIUX KOHCUCTCHIIUIO MUIIICBLIX MTPOAYKTOB.
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EBpomneiickum CoBeToM pa3zpaboTaHa cucremMa OHGPOBON KOMU(PHUKAIIMKA THIIEBBIX JO0aBOK C
muteporr «E». Ona BrmodeHa B kojekc BO3-OAO i MUIIEBBIX MPOIYKTOB KaK MEXKTyHApOIHAS
nugpoBas cucTeMa KoJU(pHKAIIUN MUIIEeBBIX J100aBoK. Kak1oi U3 NMUIEeBbIX 100aBOK MPUCBOCH H(POBOI
TpeX- WU 4YeThIpeX3HauHbId HOoMep. Homep Mapkupyercs B coYeTaHHM C Ha3BaHHEM (DYHKIIMOHAIBHOTO
KJIacca, OTPAKAIOIIET0 TPYNIHPOBKY IMHUIIEBBHIX M00ABOK MO TEXHOJIOTHYECKMM (YHKIMSAM (ITOIKIIACCaM).
Hanwune B mumeBoM MpOIyKTe MHUIIEBBIX T00AaBOK JOJDKHO OBITH YKa3aHO Ha MApKHPOBOYHOM SIPIBIKE.
CornacHO TpPEUIOKCHHON cHucTeMe IM(PPOBOM KOJU(PHUKAIUKM TMHIICBBIX JT00aBOK, WX KIIACCHU(DUKAIUSL
BBITJISIIAT CIEeAyromuM oopa3om (ocHoBHEIE rpynmbl): E100-E199 — kpacutenu; E200-E299 — koHCepBaHTHI;
E300-E399 antnokcumanter; E400-E499 - crabummsaropsl koHcucTeHIMH; E450-E499 — smynbratopsr;
E500-E599 - peryasTopsl KUCIOTHOCTH, pa3peixanutenu; E600- E699 - ycunurenu Bkyca u apomata; E700-
E899 — 3anacubie unaexcol; E900-E999 - rnaszupyromue areHTsl, yIydlIdTeNu Xieoa.
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4.2.4. Tema Ne 4 «kKpurnuecku 3Ha4YMMble HYTPHEHTHI B PA3JIMYHBIX IPYNNAX NPOAYKTOB»
Heab: O3HAKOMUTHCS C BPEAHBIMHU UIS 370POBBSI KOMIIOHEHTAMH MHUTAHMS TSI MOTHBHPOBAHHOTO

COKpAIIIEHHS MX KOJIMYECTBA B €KETHEBHOM YHOTpeOICHHN.

KoHTpo/bHbIE BONPOCHI:

YTo moHMMaeTcst o/l KPUTHYESCKU 3HAYUMBIMH TIPOAYKTaAMH?

2. OCHOBHBIC HCTOYHHKH HOCTYIUICHHSI CKPBITOM COJIM B OPTaHU3M, KakHe 3a00I€BaHNs MOTYT OBITH
CIPOBOLIMPOBAHBI MOBBIIICHHBIM COACPIKAHUEM COJIH, TIOTPEOIIIEMOIl C MUILICBBIMU MIPOAYKTAMH U
omogaMu?

3.  OCHOBHBIE HCTOYHHUKH MOCTYTUIEHHS CKPBITOTO caXxapa B OpraHu3M, Kakue 3a00JICBaHUS MOTYT OBITh
CIIPOBOLIMPOBAHEI MTOBBIIIEHHBIM COAEPKAHUEM caxapa, MOTPeOIIEMOro ¢ MUIIEBBIMH POYKTaMU
u Onronamu?

4. OCHOBHBIC HCTOYHUKH MOCTYIUICHHS B OPTaHU3M HACBIIIEHHBIX KHPOB H TPAHCH30MEPOB JKUPHBIX
KHUCIIOT, KaKue 3a00JIeBaHUsS MOTYT OBITh CIIPOBOIIMPOBAHBI TIOBBIIICHHBIM COJICP)KaHHEM
HACBINICHHBIX JXUPOB U TPAHCHU30MEPOB JKUPHBIX KUCJIOT, HOTpe6J'DICMBIX C MMIICBBIMU ITPOAYKTAMH
u Onronamu?

5. Kakune MeponpusTHs MOTYT MOBJIHATH HA CHIDKEHHE B MEHIO COAEPKAHUS KPUTHUECKH 3HAYMMBIX
HYTPHEHTOB?

=

CrnpaBovHble MATEPHUAIIBI 10 TEMeE:

T'oBopst 0 370pOBOM MUTaHWW OOJBIIOC BHUMAHHE YIENSCTCS COKPAICHHIO TOTPEOJICHUS COIH,
caxapa, »XHpOB >KMBOTHOTO IMPOUCXOXIEHHS, B TOM YHCJIE NPOAYKTOB HX conepxammx. HyTpueHTsl,
OKa3bIBAIONINE HETATUBHOE BO3JICHCTBUE HA 3/I0POBbE M TPEOYIOIINE perJaMeHTaluH MpeaebHBIX 3HAUCHUH
MOJYYHJIM Ha3BaHUE KPUTHYCCKHM 3HAYMMBIX HYTPUEHTOB. [IpH 3TOM HEOOXOIUMO YETKO MOHUMAThH KaKUe
MPOAYTHI HECYT B ce0€ CKPBITYIO yTPo3y.

HapamuBanne mpon3BoJCTBa MHIICBBIX MPOAYKTOB Bce Oosiee rIyOOKOH mepepaboTkH, ObIcTpast
ypOaHu3aIys 1 U3MEHEHHE 00pa3a )KU3HU MEHSFOT TCH/ICHIINU B 00JacTH MHUTaHuA. J[OCTYyITHOCTh U [IeHOBas
MPUEMIIEMOCTh MPOAYKTOB, MPOIIEANIMX TIYOOKYIH0 TEXHOJOTHUYECKYIO MepepaboTKy, MOBhIMIAKTCA. Bo
BCEM MHpE HacelleHHe MOTPeOIIsIeT Bce OOMIbIe BBICOKOKAIOPUIHOM MUK CO 3HAYUTENBHBIM COJIEPKaHUEM
HACBIIIEHHBIX )KUPOB, TPAHCIKUPOB, CAXaPOB M COJIH.

Codp sBIIsIeTCS OCHOBHBIM MICTOYHUKOM HATPHSI, IPU 9TOM yYCTaHOBJICHA CBS3b MEX/y OBBIIICHHBIM
notpebJieHeM HATPHs U TUIIEPTOHUEH, a TAK)KE YBEIMICHUEM PHCKa CEPJIeUHO-COCYUCTHIX 3a00IeBaHUH 1
UHCYNIHTOB. OIHOBPEMEHHO, 0 Mepe OTXOJla OT MPHBBIYHBIX CXEM IUTAHUS CHUKAETCS IMOTpeOieHue
KJTFOUEBBIX COCTABIISIOIIMX 3I0OPOBOTO paliioHa — (HPYKTOB, OBOIIEH U MHIIEBBIX BOJOKOH (B YaCTHOCTH,
UENBHBIX 371aKOB). OPYKTHI U OBOIIM COJEPKAT KAIUH, CIOCOOCTBYIOMINN CHIDKSHHUIO KPOBSIHOTO JIaBJICHUSI.
Pone mepepaboTaHHBIX MUIIEBBIX MPOIYKTOB KaK WCTOYHHKA COJM B PAIiOHE OOBSACHSETCS TEM, 4YTO
COJICP)KAHUE COJIM B HUX OCOOCHHO BBICOKO (B Ciydae TOTOBBIX OJFOJ, MSICOMPOJYKTOB, TAKUX KaK OCKOH,
BETYMHA M CHIPOKOIMYEHAsI KOJ0aca, ChIPOB, COJCHBIX CHEKOB, JIAMIIN OBICTPOrO MPUTOTOBJICHUS H T.J.), &
TaKXe TeM, YTO OHHM MOTPEOJISIOTCS YacTo M B OONBIIMX KOMUYECTBax (B ciydae xyeda U rnepepadOTaHHbIX
3epHOBBIX NpoAykTOB). Coslb TarKe 100aBISETCS B THILY BO BpeMsl HPUTOTOBIEHHS (B BHIE CyXHX
OyJIbOHOB) WM YK€ Ha cToyie (B BHJE COYCOB M MHIIEBOM coiu). BMecTe ¢ TeM MHOTHE MPOU3BOIUTEIH
MEHSIIOT pelenTypy CBOEH NpPOMYKIHMH JUIS COKPAIICHUS COJEPXKAHUS COJIM, W TOTPEOUTENsIM
pekoMeHryercss oOpalath BHHMaHHWE HA OTHKETKA TMPOJAYKTOB M BBIOMpATh TPOJIYKTHI C HU3KAM
coJiep>KaHueM HaTpHAL.

BO3 pexoMeHayeT B3pOCIBIM MOTPEOIATH MEHEE 5 T CONMM B JACHH (UyTh MEHBINE OJHON YalHOUN
TokkH). [l geteit B Bo3pacTte oT nByX m0 15 met BO3 pexomeHAyeT KOPPEeKTHPOBAThH PEKOMEH0BAaHHOE
MaKCHUMaJbHOE MOTPEOIIEHNE COJIM B CTOPOHY YMEHBIIEHHS MCXOIS U3 MX MOTPEOHOCTEH B BHEPTUH IO
CPaBHEHHMIO C B3POCIBIMH, YTO COOTBETCTBEHHO COCTABIISET 2,5-5 rp/CyTKH.

Crenyer OTMETHTB, YTO HATPUH SIBIISIETCS BYKHEHIIINM OMOTEHHBIM 3JIEMEHTOM, HEOOXOUMBIM JUJIsI
NOJUICp)KaHUsS ~ BOJHO-LICNIOYHOTO  OanaHca, mepejadyd  HEPBHBIX  MMITYyJbCOB,  HOPMAalbHOTO
(YHKIMOHUPOBAHUS KIIETOK. M30BITOK HATpHUsl COIMPOBOXAAETCS IOBBIIICHHEM KPOBSHOTO JABJICHUS,
MOBBIIICHHBIM HAaNpsHKEHUEM B pPabdoTe CepIeYHO-COCYIUCTON CHUCTEMbI, HAKOIUIGHUEM IKHJIKOCTH B
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OpraHmM3Me, HapylmIeHHeM OOMEHa BEIEeCTB, COMPOBOXKAAIOIIETOCS (HPOPMHUPOBAHHEM H3OBITOUYHOH MAaCChI
Tena.

OCHOBHBIE UCTOUYHUKH TOTPEOJICHHUS HATPUS B MHUIIE ONPEACISIOTCS KYJIbTYPHBIMH OCOOCHHOCTSIMU
W KyJIMHapHBIMH MPEANOYTCHUSAMHU HaceleHus. HaTpuil B 3HAYMTENBHBIX KOJNWYECTBaX COACPIKUTCS B
IPOAYKTAaX IOBCEIHEBHOTO YHOTPEOJCHUS - B MOJIOKE, Msce, XJIe000yI0UHbIX U3AEIHUAX, MACONPOAYKTAX,
CHEKOBOH MPOIYKIIMH, a TAK)KE BO BKYCOBBIX J00aBKax K muiue (Coychl, mpumpasbl). Harpuit cogepxutcs
TaKXke B TJyTamare HaTpus, KOTOPBIA IIMPOKO HCIONB3YeTCs B KauecTBE MUILIEBOM 100AaBKM BO MHOTHX
peruoHax mMupa.

Jns pemteHust ri100aidbHOM 3aJadyd IO CHIDKCHHIO 3a00JI€Ba€MOCTH HACENICHHS OKUPEHHEM,
00JIe3HAMHU CUCTEMBl KpOBOOOpAIEHUs, HAPSy C MPOYMMU MEPONPHUATHAMHU OONBLIOE 3HAUYEHUE HMEET
COKpaileHue notpeOneHus conu. s peanu3alny 3TOH 3a7a4yd Ha MOMYJSIMOHHOM YPOBHE HEOOXOAMMO
IPOBEJIEHHE INIAHOMEPHON paboThl [0 NEPECMOTPY TEXHOIOTHYECKUX KapT M COKPAILEHHEM B T€XHOJIOTHH
NPUTOTOBJICHUSI OJIOA CONIM, TIOBBIIIGHWE B CTPYKType NUTaHUS (QPYKTOB U OBOLICH, IIMPOKOE
MHQOPMUpPOBaHHUE HACENICHHUS O JaHHOM mpolieMe U ee MpUYMHAX. B JoMalHuX ycnoBUsX 1enecoo0pa3Ho
MIOCTETIEHHO COKpalaTh KOJMYECTBO BHOCHUMOM B 0JF0Aa IpU MPUTOTOBICHUU COJIM, YOpaTh ¢ 00€IeHHOTO
CTOJIa COJIOHKY, IIpU (POPMHUPOBAHUHN MEHIO OTAABATh MPUOPUTET C HU3KUM conepkaHueM Hatpus. Cremyet
OTMETHTh, YTO BKYCOBBIC PELENTOpPHl YelOBeKa K IOHMKCHHOMY MOTPEOJICHUIO CONHM afanTHPYIOTCS
MOCTETIEHHO, MPUOTKPhIBast O0Jiee MINPOKHUIA AUANa30H BKYCOB.

WTak, OCHOBHBIMH MCTOYHUKAMH MOCTYIUICHUS] HATPHsl (IIOBApEHHOH COJIM) B OPraHU3M 4elOBEKa
ABISIIOTCA  XJIe0 W XJeOHble TPOAYKTHL, KOMOACHBIE W3ACIHSA W MSCHBIE KOHCEPBBI, CHIPHI,
KOHCEPBHPOBAHHBIE OBOIIM W COJICHBS, COJICHAsh W KOMUYeHas phIOHAs MPOAYKLUS, a TaKKe MPOLYKTHI
owicTporo muraHusa (dacT-Qym) W pazTHIHBIE KOMOMHHPOBAHHBIC MPOIYKTHI (COYCHI, KETUYIBI U Jp.).
CoxepxaHue HaTpusi B XJIEOOOYJOUHBIX HM3ACTHSAX KoyieOyercs oT 246 mo 499 wmr/100 r. MscHeie
koHcepBbl comepkar or 400 mr mo .800 mr/100r (mms OosbimmHCTBA - OKOJIO 600 MI/T), BapeHbIe
konbacHbe m3nenust ot 800 mo 1000 mr/100r, Bapeno- u ceipokomuersie 1500- 2000 mr/100 1. OBomHBIC
KOHCepBHI M coieHbs comepkar or 600 mo 1100 mr/100 r marpusa. CopepkaHue HATpHs B PHIOHBIX
koHcepBax cocraBisieT 540-700 mr/100 1, B komueHoH poide - 1o 1000 mr, a B coneHoil - 6omee 4900
mr/100 r. B mopiun HEKOTOPBIX MPOAYKTOB dacT-Ppyna moxer coaepkatbest 7o 1000 mr natpust na 100
Ip. IPOIYKTA.

Ousnonornveckas morpedHocTh Muis aereit — or 200 xo 1 300 mr/cyT.

OCHOBHBIMH HCTOYHUKaMH I00ABICHHBIX CaxapoB SBISIOTCS MYyYHBIE KOHIUTECPCKHE H3IENuS,
TOPTBI U IHUPOXKHBIC, KOH(ETHI, CIaIKue KHUCIOMOJIOUYHBIC MPOXYKTHI M TBOPOXKHBIE H3IENUS, CIaIKHue
0e3aKoroJbHbIE HAIMTKK, HEKTAphl U COKOCOAepKalne HanuTku. Ilox noOaBIeHHBIM caxapoM cieqyeT
MOHUMATh BCE BUIIBI MIPOCTHIX YTIIEBOJOB (caxapo3a, TIoK030(PYKTO3HBINM CUPOII, KpaxMalibHas MaToka,
MeJ ¥ 1Ip.), BHOCUMBIE B MUILIEBON MPOAYKT JAJIsl IPUIAHUS CIAIKOTO BKyca.

B cootBerctBuu ¢ AeiicTByromumu 'OCTamu B cocTaBe IeYeHbsl MOKET coaepxkaTthes oT 20 1o 45
r/100 T caxapa, B koH(peTtax 65-75 r/100 r, B nupokubiXx ¥ TopTax oT 30 g0 65 r/100 r. Kucinomosnounsie
MPOJYKTHI, TaKWe KaK CHIPKH TBOPOXKHBIC TNa3upoBaHHBIE cojepkar 22- 30 r/100 r caxapa, HOTypTHI
¢pyxToBeie oT 6 10 14 1/100 r, Hioryptel nutbeBble 7-15 1/100 r. CymiecTBeHHbIH BKIaa B MOTpeOiIeHNe
caxapa BHOCAT 0€3aJIKOTOJIbHbIE HANMTKH, KOTOpbie conepxkar 5-12 1/100 r caxapa, a Takke COKOBas
MPOAYKIUS U HeKTapsl - oT 10 10 35 /100 T.

YnorpebneHue caxapa (B YUCTOM BHJIE U B COCTaBE MPOAYKTOB U OJt0[]) B KonmuuecTBax Oonee 40
I/CYyTKH CYIIECTBEHHO MOBBIIIAET PUCKH (HOPMHUPOBAaHUS M30BITOYHOM MaccChl Tena, 0OJe3HEW CHCTEMBI
KpOBOOOpaIlleH!s, HapyIIEHHH BOCTIPUAUMYHBOCTY K MHCYJIMHY U JIENITUHY, YXY/IIEHUS TaMsTH, Kapuecy.
BO3 pexomenayet orpaHnduTh noTpedaenne caxapa B 20 r/cyT (2 CTOJOBBIE JIOKKN).

IIpobnema kapueca XOpOIIO 3HAKOMa BCEM, HAUMHAsl yXe ¢ JeTCKOTro Bo3pacTa. M3BecTHO, 4TO
0akTepuy POTOBOH TIOJIOCTH THTAIOTCS TPOCTBIMU caxapaMu. B pe3ynbraTe WX KHU3HEICSITEIbHOCTH
o0Opa3yercss KHCJIOTa, pa3pyliaroiias 3yOHYH dMallb, a 3aTeM W JCHTUH, (OPMHUPYETCS KapHO3Has
MOJIOCTb.

I'opmon nenTtuH HeceT WH(OPMALKIO B MO3TOBYIO TKaHb 00 YIOBJIETBOPEHHOCTH CBHEICHHOMN
MUILEH W BBI3BIBAET B OpPraHW3ME YyBCTBO HACHINICHHUS. DPyKTO3a MPEIATCTBYET MOMNAJAaHUI0 JIENTHHA B
MO3r M CO3JaéT MCKYCCTBEHHOE YYBCTBO rojiofa. Y JIOJEH ¢ PE3UCTEHTHOCTHIO K JIEITUHY MO3T HE
NOJy4aeT HY>KHOI'O CHTHajia, IO3TOMY MM CIJIOKHEe KOHTPOJIMPOBATh CBOW ammeTut. McciaenoBaHus Ha
KpbICax IIOKa3alld, YTO Y KHMBOTHBIX, KOTOpBIC YIOTPEeOJSIFOT (QPYKTO3y, BBIpadaThiBacTcs OOIbIle
JeNTHHA, YeM OO0bIYHO. B pesynbrare, 4yBCTBHTEIBHOCTh OPraHM3Ma K HEMY CHIIKAETCS, JKUBOTHBIE
MOCTOSIHHO XOTAT ecTh. Koraa ¢gpykro3y yOupanu u3 panuoHa KpbIC, YPOBEHb JICITHHA BO3BpAILAICS B
HOpPMY, alleTUT CTA0OMIN3UPOBAJICS.

Yuéurie n3 HoBoll 3emanany mocrapaiiuch HAWTH CBSI3b MEXKAY JIMITHAM BECOM Y MYKYHH U HUX
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BO3pacToM, OOmIel KaJOpUIHOCTBIO MHUTAHMSA, CaxapoM, yHoTpeOieHHeM ankorois, KypeHuem. Camas
CHJIbHAsI CBA3b IPOCIIEKUBATIACh MEXY HAOOPOM Beca U yIoTpeOJIEHHEM caxapa.

AMEpUKaHCKHE yUeHBIE MPOBEIH U3YUUIIN PE3UCTCHTHOCTh K MHCYJIMHY Y KPBIC, JaBasi UM IHILY C
BBICOKHM COJICPKaHUEM caxapa, B pe3yJbTaTe CYIIECTBEHHO CHMKaJach YWYBCTBUTENBLHOCTh K JIENITUHY H
UHCYJIUHY.

WznumHee exeqHEBHOE YNOTpeOJeHHE caxapa CYIIECTBEHHO IOBBIIIAET PUCKH (OPMUPOBAHMS
caxapHoro nauaberta, 4TO OBUIO MOATBEPXKICHO NOMYJISIIMOHHBIM HCCIIEAOBaHHEM (B HCCIEIOBaHUU
MpUHAMATH ydactue Oosee 51 Teicsun yel.), mpogomkaBmumMces ¢ 1991 mo 1999 rr. beuto gokaszano, 9to y
JIOZIEH, KOTOPBIE PETYISIPHO YIIOTPEOIAOT NOACTAEHHBIE HAIUTKY (JIMMOHA, CIAKUH Yaid, 3HEPreTUKH,
cnankuii koge) puck (opmupoBanus nuabera ObIT BBINIE, YeM B KOHTPONBHOH rpynme B 4,8 pasa,
MEYEHOYHON HeOoCTaTOYHOCTH — B 3,4 pasa. Takxke B UccienoBaHUU OBbLIO MOKA3aHO, YTO €CIU YEIOBEK
€KEIHEBHO BBIMBAET CTaKaH CJIAJKOro JMMOHAJa, OH B CPeJHEM NPHUOABISET B I'OJ, TOJIBKO B CBS3U C
9TUM (GaKTOpoM OKoIo 6 numHUX Kr. Emje ogHuM w3 HeOIarompusATHBIX MOCIEACTBHHA €KETHEBHOTO
M30BITOYHOTO YMOTpeOJIeHUs] caxapa SIBJISIETCS HEraTUBHOE BO3ACHCTBHE MOBBIMICHHOTO COJCP)KaHUS
caxapa B KPOBU Ha THIIOKaMII, YTO COIIPOBOXKIACTCS CHIPKCHUEM KOTHUTHBHBIX BO3MOXKHOCTEH OpraHu3Ma
- yXyIIIaeTcs NaMATh, Pa3BUBAETCS] SMOLIMOHAIBHAS TYIIOCTb.

Hns  pemeHust T00aNBHOM 3aJadd 1O COKpPAIICHUIO KOJMYECTBA MOTpeOiIsieMoro caxapa
HeoOXoouMa peanu3alys KOMIUIEKCAa Mep MO TOBBIICHHIO OCBEAOMIICHHOCTU NETed M UX POAUTENEH O
BJIIMSIHUM caxapa Ha 3I0pPOBbE, B T.4. O OBICTPBIX M OTCPOUYEHHBIX 3G GEKTax; MEPecMOTP TEXHOIOIHIECKUX
KapT M COKpallleHHue B TEXHOJOTMH MPUTOTOBJIEHUS OO caxapa, MOCTENEHHOE MCKIIOUEHHE M3 palroHa
MUTaHUS IKOJFHUKOB KOHIUTEPCKUX HM3JENUN M 3aMelleHue nX (QpyKkTaMu U HOTypTamu, MOIMyJspU3aIis
KCIIOJIb30BAaHUS HEKAJIOPUIHBIX caxapo3aMeHUTEeH.

OCHOBHBIMM HMCTOYHHKAMHU KHPA, HACBIIICHHBIX JKUPHBIX KUCIOT M TPAHCHU3OMEPOB >KUPHBIX
KHCJIOT SBJSIFOTCS TPOMYKTHI, MPOW3BEIEHHBIC C MCIOIB30BAHUEM MSCHOTO M MOJIOYHOTO CHIPBS,
KOHIUTEPCKHUE U3AETHsI, HEKOTOPbIE BUIbI MACIOKUPOBON MPOLYKLUH U COYCHI.

MsicHble MPOAYKTHI, TAKHME KaK KOJ0Achl, COCUCKH M CaplelibKu, MSCHBIC IEJIMKATEChl, TOTOBBIC
KyJIMHApHBIE H3eNusi, NMoiay(pabpuKaThl U KOHCEPBBI, MO3UIIMOHUPYIOTCS KaK MCTOYHUK ITOJIHOLIEHHOTO
Oenka ¢ BBICOKOH yCBOSIEMOCTBIO M OMOJIOTHUECKON IEHHOCTBIO, B TOYKE BPEMsI OHH SIBIISIOTCS. OCHOBHBIMH
uctouHnkamu xupa. Comeprkanne Oeika B BapeHBIX KoJbacax, COCHCKaxX W capienbkax kKomedmercs oT 8%
o 13%, Torma kak xwupa ot 15% mo 38%, mpu 3TOM COOTHOIIeHUE Oesok/ kup cocrasiser ot 1:1,15 g0
1:4,75. B rpymnre moJyKOMUYEHBIX, BaAPEHO-KOMYEHBIX U CHIPOKOMUYEHBIX KOJIOAc M IEIHKATECHBIX MSCHBIX
MPOAYKTOB COOTHOLIEHKE OEIOK/KHP Yallle BO3PACTAaeT B CTOPOHY Ipeobiananus xupa. ComepikaHue xKupa
B MSICOPACTUTEIbHBIX KOHCEPBAX, BBIMYCKAEMbIX IO HALMOHAIBHOMY CTaHAApTy, Kosnebnerca ot 8% mo
35,0% u 3aBUCHT OT BWJa M COOTHOIICHWH HCIOJIB30BAHHOTO CHIphs. [Ipy 3TOM Ta K€ MPOJYKIHS, HO
NPOM3BOAMMAS MO TEXHHUYECKUM YCIIOBHAM MPEANPHUITUH, MOXXET COAEp)KaTh 3HAYUTENHHO OoJbliee
KOJINYECTBO XHpa. B KOHAUTEPCKUX M3ENUAX B 3aBUCUMOCTH OT COCTaBa KOMIIOHEHTOB COZIEPKaHHE KUpa
nocturaet 30%. B rotoBeix coycax W MaioHe3ax cojiepyKaHHe KHpa MoxeT AocTurate 65%. Conepxanue
HACBILICHHBIX JKMPHBIX KHCJIOT B MSCHBIX NpoaykTax koneomnercs ot 3,3% mo 11,6% B 3aBucuMocTH OT
COIEpKaHUS KUpAa M BUAA HCIIOIB3yEMOTO CBIPbS, NMPH 3TOM Yy CYLIECTBEHHOH [OJIM acCOpPTUMEHTa
KOJIOACHBIX U3JICJIUI OHO COCTaBJISCT B cpefHeM 5-6%. B mMosiouHoM npoaykiuu npu ypoBHe xupa 10 10%
TaKKe COACPKUTCS 5-6% HACBHIIIEHHBIX KXKUPHBIX KUCIOT.

N30bITOUHOE NOTpEOICHUE KUPHOW MHIIM TaKKE€ BO MHOTOM OIpEAEISieT PUCKH (HOPMHUPOBaHUS
MOBBIILICHHOM Macchl Tena, 3a00JieBaHMK CHUCTEMBI KPOBOOOpAIEeHHs (ATEpOCKIepo3a), HapyLICHHIO
JKUPOBOTO 0OMeHa, GYHKIIUH MEUEHH.

OTnenbHO cieqyeT OCTaHOBHUTBHCS Ha TPAaHCH30MEpax >KMPHBIX KHCIOT O0Opasyloluxcs Opu
THIPOTEHE3alMy KUIKUX PACTHTEJIBHBIX Macel. VIMEHHO TpaHCH30MEpHI, OKAa3bIBAIOT CYLIECTBEHHOE
BIMSHUE HA PHUCKHA pa3BUTUS CEPICUYHO-COCYNUCTHIX 3a0oieBanuit. [loaToMy WuX cojaepkaHue B
MacJIOKHPOBOH TPOJNYKIIMK SIBJISIETCSl TOKa3aTeneM Oe30MacHOCTH M CTPOTO periiameHTupyercs. B
coorBercTBUM C JeiicTByromumu  TpeboBanuamMu TP TC 024/2011 «TexHuueckuil periaMeHT Ha
MaCIIOKHPOBYIO MPOIYKIIUIO» COAEpIKaHNE TPAHCH30MEPOB KHPHBIX KUCIOT B MACIOKUPOBOU MPOTYKIIUH
HE JI0JDKHO mpeBbIath 2%.

Co3pmateneM MeTojAa THAPOTEHU3aUMU (IPUCOEAMHEHHS BOAOPOAA K IBOWHOH CBS3M) CUHTAIOT
¢panysckoro xumuka [lons Cabaree. B utone 1897 roma oH chenan OTKpPBHITHE, 3aJI0KHBILEE OCHOBBI
MIPEBPAIICHHS] PACTUTEIBHOTO Macjia B TBEpAyIo cyocranmmio, B 1912 roxy moxyuwmn 3a 310 HobeneBckyro
npemuto. CabaTbe OOHAPYXKHII, YTO MEIKUE YAaCTHIILI HUKEIS CIIY)KaT XOPOIIUM KaTallM3aTOpOM pPEaKIvH
ra3o00pa3HOTr0 BOJIOPOJA C ASTWICHOM, MPOCTEHIIMM YIJIEBOAOPOIOM C ABOMHOHM cBsi3plo. Ho Bckope
BBISICHUJIOCH, YTO TaKHM K€ CIIOCOOOM MOKHO TPUCOEIUHSATH BOJOPOJ U K JIPYTMM BEIECTBaM C JBOWHOMN
cBa3pio. B 1901 rony memenxkuii xumuk Bumbrensm HopmaH mpumeHHs 3TOT MeTOx Ajsl mepepaboTKu
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XKUIKAX PACTHTEILHBIX Macel B TBepabie KUPH, a B 1902 romy moiyuamn Ha Hero mateHt. I[Iporecc
TUAPOTEHHU3AINH (THIPUPOBAHNE) TMPOUCXOIUT TPU MPOIYCKaHWU BOJOPOAA IO JABICHHUEM dYepe3 Macio,
HarpeToe J0 BbICOKON TemmepaTypsl (okono 200 rpagycoB llenbcus). Ilpu 3TOM 4acTh HEHACHIIIEHHBIX
JKUPHBIX KHACJIOT MPEBPAIACTCS B HACHIIIICHHEIC,

W3HaganbHO THAPOTEHW3NPOBAHHOE MACiO HE CUMTAJIOCh BPEAHBIM M Ja)K€ PEKOMEHIOBaJIOCh Kak
3I0pOBasi albTEpPHATHBA JKUBOTHOMY Kupy. Hmkoro He cMmyTmn TOT ¢pakT, UYTO MPH YaCTHIHOU
THIPOTEHU3AINN U3MEHSETCS POCTPAHCTBEHHAS CTPYKTYpPa MOJIEKYII: 3HAYMTENbHAS YaCTh HEHACHIIICHHBIX
JKUPHBIX KUCIOT (1o 60%) mepexomuT u3 muc-¢hopMel B TpaHc-hopMy. C TOUKHM 3peHUS MPOU3BOAUTEICH
MapraprHOB HaKOIUICHHWE TPAaHC-U30MEPOB BIHSIO HA CBOWCTBA XHPA TONBKO MOJOXKHUTEITHHO, MTOCKOIBKY
MPHUBOJWIO K TOBBIIICHUIO TEMIIEPATyphl IUIABICHUS W TBEPAOCTU. [ MIPOTCHU3MPOBAHHBIE Macia W
MaprapiHbl Ha X OCHOBE OBUTH JIEIIEBJIe CIMBOYHOTO MAacJa, A0JIbIIEC XPaHUIHCh (axke 0e3 OXJIaxaAeHUs) U
MTO3BOJISUT MHOTOPA30BO€ UCTIOIB30BaHKUE TP kapke. IMEHHO THIPOreHH3UPOBAHHBIN KHUP CTall OCHOBOM
unayctpuu "dact-dya" u asurateneMm ee OypHoro passutus. B 1993 romy B kypnane "Jlanmer" Beinnia
CTaThsl, aBTOp KOTOpoil Yonrep Bwier yTBepikaan, 4To NOTpedJeHHWE TpPaHC-KUPOB MNPUBOIUT K
TIOBBIIIICHUIO PUCKA CEPACYHO-COCYIUCTHIX 3a0oneBaHmid. [IpudrHa, M0 MHEHHIO aBTOPa, COCTOSIIA B TOM,
YTO TPaHC-KUPHI BBI3BIBAIOT M3MEHEHHE COOTHOIICHWS JIMMTOMPOTENHOB BBHICOKOW M HWU3KOW IUIOTHOCTH B
CTOPOHY YBEJIMYEHUS IMEpBbIX. DTO B CBOIO odepenb SBIsieTcS (aKTOpoM, MpeApacroyiaraloliuM K
arepockiepo3y. CBou mpearnonoxkenuss Buiurer moarBepamn ¢akTamu, MOACYUTAB ITOTPEOIICHHE TpaHC-
JKUPOB B PallOHE 85 THICSY 3/TOPOBBIX KCHIIUH, & 3aTEM B T€UEHHE BOCHMH JIET PETUCTPUPOBAT CPEIN HUX
3a00J1€Ba€MOCTh M CMEPTHOCTH OT CepJcUHbIX 3a0oneBanmii. KomuuecTBo MH(ApKTOB, ciydyaeB BHE3AMHOM
CMEPTH OT CEPICYHOTO MPUCTYIa U BHIPAKEHHOCTH aTepOCKIIEp03a OKa3aluCh CYIIECTBEHHO OOJIbIIE Cpeau
TeX, KTO BCE 3TH BOCEMb JIET €]l MHOTO MaprapuHoB. TakuM 00pa3oM, HCCIeIOBAHHS TIOKA3aJIH, YTO TPaHC-
JKUPBI BEAyT ceOsi MHaue, YeM ILMC-)KUPBI, HE TOJBKO Ha CKOBOPOJKE, HO M B opraHm3me. Hampumep,
OKa3aBIIUCh B cOCTaBe (POCGHOIUIUIOB KICTOYHBIX MEMOpaH, OHU BIIMSIOT HA pa0OTy OCJIIKOBBIX MOJIEKYII,
MPOHU3BIBAIOIINX MEMOpaHbl, TaK Ha3bIBAEMBIX TPAHCMEMOpPAaHHBIX OETKOB. A 3TO B CBOIO OYEpEeIh
HapylIaeT IMepegavdy CUTHAIOB, HANPHUMEpP, MPU B3aWMOJCWCTBUU TOPMOHOB C PELENTOPAMH, TOCKOIBKY
pelenTopsl Kak pa3 SBISIOTCA TpaHcMeMOpaHHbIMH Oenkamu. CTpagacT TpaHCIOPT BELIECTB, Belb
OenKoBbIE KaHaJbI ISl IEPEHOCA MOJIEKYII Yepe3 MeMOpaHy TakKe OTHOCSATCS K TPAaHCMEMOpPaHHBIM OelKkaM.
Tak xak (HoCHOTUMHUIBI SBIAIOTCS €Ie W CHIPhEM I CHHTEe3a MOJIEKYJI HMMYHHON CHCTEMBI, HAIMYHE B
HUX JKHPHBIX KHCJIOT B TpPaHC-KOH(QOPMAIMU MPUBOIUT K HAPYIICHUIO OWOXUMHH BOCHATUTEIBHBIX
nporeccoB. [ToMHMO MOBBIICHHUST PUCKA Pa3BUTHUS aTEPOCKIIEPO3a U COMYTCTBYIOIIUX 3a00yieBaHUl cepia
U COCYJIIOB, TPAHC- N30MEPHI MPUBOAAT K CHIDKEHHIO YYBCTBUTEIIEHOCTH KJIETOK TOKETYI0YHON JKEIe3bl K
WHCYJIMHY — Pa3BUBAETCH NUA0ET 2-TO TUIA, XPOHHMUECKUX BOCHAIMTENBHBIE MPOIECCHI, OKUPEeHUe. TakuM
00pa3oM, eciii BMECTO HOPMaJIbHOTO CTPOHUTENBHOIO MaTepralla Mbl IpeJiaraeM OpraHu3My OpakoBaHHBIC
TpaHC-U30MEPHI, 00pa3yrTCs AeQeKTHhIE ONOIOTHYECKHE CTPYKTYPBI, KOTOPhIE HAYMHAIOT JaBaTh COOM.

st yMeHbIIEHUsS] TOTPEOJIEeHUsT TPaHC-KUPOB HEOOXOIUMO HWCKIIOYHTh W3 pallMOHA THUTAHUS
MaprapuHbl, IPOCMaTPUBATh ITUKETKH Ha IPHOOpeTaeMble MPOYKTHI Ha MIPEIMET COACPKaHHs B HUX TPaHC-
WU30MEPOB KUPHBIX KUCIIOT.

Takum 00pa3oM, MEpOTIPUATHS 1O CHIXKEHUIO COAEPIKAHWSA B MHINEBOW MPOIYKIIUH KPUTHYESCKU
3HAYMMBIX HYTPHEHTOB DPEAIM3YIOTCS 10 TPEM OCHOBHBIM HampaBjieHusM: 1) pabora ¢ HaceleHHEM IO
BOITPOCaM 37I0POBOTO MHUTAHUS; 2) MH)OPMUPOBAHHE HACEICHHUS O COJCPIKAHUH KPUTHYECKH 3HAYMMBIX
HYTPHEHTOB B IHUIICBOM MPOAYKIMH, 3) COKpaIIeHHE KOJIUYECTBA MPOIYKTOB, HCTOYHUKOB KPUTHIECKH
3HAYUMBIX HYTPUEHTOB B MEHIO OPTaHU30BaHHBIX KOJUIEKTHBOB.
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Yueonwuii nnan:
No Tema KonnuecTBo yacos
JICKIHs cam. MPaKT. BCETO
pabota pabota

1 BBogHOE 3aHsATHE — HHCTPYKTaX 110 1 1 2
HCTIOJIB30BAaHHIO CEPBUCOB POTPAMMEBI,
BXOJHOE TECTHUPOBAHHE

2 Ponp 1 3HAaUMMOCTH MUTIIEBOTO (haKTOpa B
COXPaHEHUH U YKPEIJICHUH 310POBbS
HaCEJICHUs, MPO(UIAKTUKE O0Ie3HEH 1 1 1 3
LUBUIN3ALMY, IPOMEXYTOUHOE
TECTHPOBAHHE

3 OcHOBBI (PU3UOJIOTUH MHUIICBAPEHUS, 1 1 1 3
MIPOMEKYTOYHOE TECTHPOBAHHE

4 OcHOBHbBIE KOMIIOHEHTHI TIHIIIH, 1 1 1 3
MIPOMEKYTOYHOE TECTUPOBAHHE

) Kputnuecku 3Ha4nMble HyTPUEHTHI B
Pa3JIMYHBIX TPyNIax MIPOLYKTOB, 1 1 1 3
MIPOMEKYTOYHOE TECTHPOBAHHE

6 Hrorosoe 3ansiTHe 1 1
Bcero 5 S &) 15
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Pucynok.-1. YucjeHHOCTh 00yyawmuxcs B 001meo0pa3oBare/ibHbIX Opranuzanusx no P@®
anHamuke 3a 2012-2019 rr.

Tab6umua 1. - YucjeHHOCTh 00y4YaroIuxcs B 0011e00pa3oBaTe/IbHBIX OPraHU3aANUsAX B INHAMUKE 110
P® u ®epepanbubiM Oxkpyram PO

Tepputopua | 2012 2013 2014 2015 2016 2017 2018 2019
PO 13040412 | 13266473 | 13886449 | 14341426 | 14785443 | 15258161 | 15766806 | 16138511
UeO 3029871 | 3110930 | 3241027 | 3339897 | 3459737 | 3588585 | 3697306 | 3815831
C3®0 1139883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863
OO 1257860 | 1314744 | 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813
CK®0O 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188
neo 2734610 | 2699489 | 2806562 | 2887380 | 2957437 | 3023509 | 3105018 | 3208782
Yoo 1172810 | 1192783 | 1236945 | 1272445 | 1325590 | 1371839 | 1417720 | 1452411
Co0 1927236 | 1989979 | 2050417 | 2120161 | 2201885 | 2268581 | 2321420 | 2089361
Jalole] 650928 | 645998 | 651188 | 678366 | 693059 | 706242 | 715222 | 1002691

Ta6auna 2. - YucJieHHOCTh 00y4yaomuxcs 1-4-x ki1accoB 001eo0pa3oBaTeIbHBIX OPraHU3aNuil B
auHamuke o P® u ®depepanbubim Oxpyram PO

NPOrH032 npordo3 nporHo3

Tepputopus 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
PO 5577426] 5696272 | 5597953 | 6223481 | 64678609 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | 7888377
L®0 1287180 1334226 | 1382438 | 1428609 | 1485378 | 1551005 | 1605061 | 1677221 | 1718547 | 1773515 | 1829283
300 492896 | 505525 | 512705 | 540919 | 562311 | 552717 | 611716 | 625317 | 647620 | 668088 | 688557
0®0 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875419 | 914569 | 953718
CK®0 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629457 | 648072
neo 1150698 | 1137948 1198825 1243545 | 1300775 | 1343295 | 1390252 | 1433032 | 1474537 1518924 | 1563311
yoO 516583 | 522828 | 540221 | 562992 | 589389 | 609541 | 634309 | 652262 | 671811 | 652543 | 713276
C®0 833824 | 866747 | 892671 | 941071 | 570119 | 1018143 | 1041347 | 520407 | 1036499 | 1058534 | 1081369
Jilc]e] 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 425211 | 375982 | 391335 | 406685
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PucyHok - 2. YieJbHbIii BeC IKOJbHUKOB H IUIOTHOCTH HacejdeHus mo P@® B qunamuke 3a 2012-2019
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Pucynok - 3. 3a6o/1eBaeMoCTh CaXapHbIM AUA0E€TOM JAeTell U moaApocTKOB (001asn) no P® B nunamuke
3a 2012-2019 rr. (na 100 TbIC. HAC.)

Ypanscimit @0 [1|2 9 II'In,quCTHH
Cesepo-3anaghsii @0 [T1(4,1

Cesepo-3anagHsiil ©0

Ypanbckiit ©O

HOxetplit O | Dern  [Janshesoctoursii ®0 114 6

[lanbHeBocTOuHbIH ©O MpuBomxckuii ©O 1 56

LiexpansHbiit ©O | :l Cesepo-Kaskaacimi ©0 6,0

CuGupckitit ©O | E LlexTpansHbi $0 6,0
Mpusonsckvil ©O CubHpeKi 60 | 93

Cesepo-Kaskasckuit ®O ] 11,1 Ottt 6O 1 9.0

PO # ﬁ |

T 1 P¢ Er1

00 50 100 150

00 50 100 150
Pucynok. — 4. CpexneMHOr0JIeTHHH NMPUPOCT (YObLI1b) YPOBHA 3a00JIeBaeMOCTH JieTeil ¥ MOAPOCTKOB
caxapHbIM 1uadeToM
3a 2012-2018 rr. (8%)
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Tabauna 3. - /lunamuka 3a60eBaeMOCTH caxapHbIM quaderom (Ha 100 Toic.)

ﬂae"’;eppmow 2014 | 2015 | 2016 | 2017 | 2018 MHEE;ELQ Spfﬂf::’l; ;f Pa;“;o
PO 087 | 1087|1183 | 121.8 | 1282 | 115.1

enTpatsHbni @O 115,8 (128,31 136,9 [ 138,9 | 147.3 1334 1,16 2
Cesepo-3anammeii @O 138,2(148,9] 166,1 [ 1684 | 174.1 159.1 1.19 1
[OmEi DO 96 |117.3]1204 1273|1283 | 1179 0.74 3
Cesepo-Kaekasckmit @O 45,1 | 52,9 | 60,5 | 62,4 | 65,1 57,2 0,49 8
Mprsopicki GO 946 1103,9] 113511621232 1103 1.93 5
Vpamscxait GO 1177] 114 | 12541337 | 142.1 | 12656 115 3
Cubupcxuii PO 83.5 90 (101511062 | 1173 99.7 0,79 6
JanerepocTouHEI OO 804 193,51 989 | 96,8 | 97,3 93,4 0,94 7
[Iponomxenune Tabmuibt 3.

noﬂ.l%gpg[gl::ﬁ 2014 | 2015 | 2016 | 2017 | 2018 mgff;ﬂﬁ g“‘a;m?;“;g Pﬁ;‘m
PO 2547 271 (2942 308 | 317 288.9

Henrpanshsii PO 28391 309 | 328 | 341 |352.4| 3228 1.12 3
Cesepo-3anmamseti @O | 3721 | 385 [401.7| 408 [432.6| 3999 138 1
FOzxmp1H DO 21621 271 |282,6| 320 [301,9| 2783 0,96 5
Cesepo-Kaskazcxmit ®O | 1191 | 140 |1459| 150 [ 147.8 140.4 0.49 8
Tpreomxekmi PO 256,11 259 |289.3| 291 |313.2| 2818 098 4
Vpambckuii ©O 328.5] 298 |334.4| 350 |366,2| 3354 1.16 2
Cubupexui PO 2256 | 247 |280,1| 298 |309.2| 2719 0.94 6
JMamresocToume PO 216 | 229 |246.,6| 268 2554 | 243.0 0.84 7
4000

3500

3000

2500 1

2000

1500 — = o —— O

1000 +—C=— =0 =% S a—

EDE = ETH == M0gpPoCTKHN ™ |

2012 2013 2014 2015 2016 2017 2018

PucyHok - 5. 3a60;1eBaeMOCTh 0’KHPEHNEM Y AeTell U MOAPOCTKOB (0011as) mo P@® B nnHamMuke 3a
2012-2019 rr. (1a 100 ThIC. Hac.)
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Cesepo-3anagHuil ¢0O _I] 0,4 Netun LleHTpanbHbIi ¢0 _:| 09| MoapocTKK
Nansesoctounsii @0 [110.5 Ypanscii ©0 :|_3 9
Ypansckwi 0 _I:I 1.0 3pepo-3anaguuil ©0 [T 4.1
Cubupcrnit @0 13,0 ANLHEBOCTOUHLI GO 6,0
LlenTpansHuit $O :l IOMHI DO 6,8
MNpusorukcknit ©0 _i? 3 sepo-Kaskasckui ©0 73
HOXHbIi ©0 E' 5 Mpusorckmit GO 7, 8
Cesepo-Kaskaackuit $0 8,'3 CHEUpCKMiA %0 |
P® _ 46 P® #
00 50 100 150 0,0 1DD 15ID
Pucynok. — 6. CpexHeMHOroJieTHHI NPUPOCT (YOBLIb) YPOBHS 3360JIeBaeMOCTI/I AeTell U MOAPOCTKOB
0KMpeHHeM

3a 2012-2018 rr. (8%)

Tabauua 4. - [luHaMHuKa pacIpoCTPAHEHHOCTH O:KMpeHus y AeTeil U mogpoctkos (Ha 100 Tbic.)

Aetn 2014 2015 2016 2017 2018 \nfg?;{:m Orsomenne k Pﬁf
N cpems. no PO
TeppuTOpHA o PO
P® 11084 | 1203,0 | 12104 | 12589 | 13115 | 12184
LenTpanerEeni ®O 1161.9 | 1241,7 | 11733 | 11986 | 12527 | 1205.6 0,99 5
Cesepo-3anagusii @O 1251.6 | 14516 | 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
[IpuBomkckHit @O 12734 | 13657 | 14006 | 14743 | 1542.1 | 1411.2 1.16 2
Vpamsckuit @O 1158.8 | 1169.3 1207 12276 | 12764 | 12078 0,99 6
Cubnpckniit ©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 Cpemae- | OtHOmeHREe | Padr
2014 2015 2016 2017 2018 smoronete | x cpemm. mo | 1o
TeppuTOpHA HEH P® PO
PO 27206 | 2935 3035.3 | 32104 | 35236 | 30850
[entpansHeli @O 29854 | 31373 | 3066.1 | 3087,6 | 30982 | 30749 1,00 5
Cesepo-3ananueii @O 3552,2 | 38169 3883 4376.,5 | 41379 | 3953.3 1,28 1
HOxam1i @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
[TpuBomkckmi @O 2872.8 | 3073,3 | 3376.8 | 3645,7 | 37698 | 33477 1,09 4
Vpaneckuit @O 25917 | 2799,3 | 2920.1 | 30239 2996 2866,2 0,93 6
Cubupcruit @0 2861.3 | 31483 | 3308.9 | 3398.6 | 5854.6 | 37143 1,20 2
JanesgeBoCTOUHELH @O 1739.5 | 1838.1 | 1799.2 | 1700,2 | 2158.1 | 18470 0,60 7




