I[MTPUHSATO:
Me muko-IICHX0JIOrO-ITe AarOTI€CKUM
CoseroM MAOY mkomnsl-uaTepHaTa Nel

uHTepHaTa Nel
IIporoxkon 31.08.2021 Nel

OBYYAIOIIASL (ITPOCBETUTEJILCKAS) IPOTPAMMA
10 BOIIPOCaM 310POBOro MUTAHHUS
JJIA IeTeHd MKOJBHOro Bo3pacTa

I. O0mue nosI0xKeHust

O6yuaromas MPOCBETUTENbCKAA NMPOrpaMma Ui WKOJIbHUKOB «OCHOBBI 30POBOTO ITHTaHHUS»
npeaHasHaueHa s obydaroumxcs (1-11 kaccoB) obweobpasoparenbHblX opraHusauuii. IIporpamma
pa3paGoTaHa B eJIsX peanu3alry GeaepaabHOro npoexkra «®opMHpOBaHHE CHCTEMBI MOTHBALIMH IpaXKaaH
K 310pOBOMY 06pa3sy KM3HH, BKJIIOYas 30pOBOE NMUTaHHE U OTKA3 OT BPEeAHbIX NMPUBBIYEK (YKperuieHHe
06IIECTBEHHOr0 37I0POBBA)» HAUMOHAJIBHOro mpoekTa «JleMorpadus» u B cooTBeTcTBHM C IlnaHom
MeponpuaTHii PocrioTpe6Han3opa Mo pean3alMy MepoNpHATHIA (enepaibHOro MpoekTa «YKperuieHune
o61ecTBeHHOro 370poBhA» Ha 2019 rox M mepcrekTHBHEIH nepuon 2020-2024 ronoBs, yTBEpKACHHBIM
npukaszom PocnotpeGHamzopa ot 25.01.2019 Ne 29, nns pemeHus 3ajgaq mo (OpMHPOBaHHMIO CpEBI,
CII0COGCTBYIOMEH MOBHIMIEHHIO HH(GOPMHUPOBAHHOCTH TpaiaH 06 OCHOBHBIX MPHHLMIIAX 340POBOTrO
MUTaHHA.

B mporpaMme mnpejcTaieHa HH(popMauus 06 OCHOBAaX 310POBOrO INHTaHMA, 3HAYHMOCTH
BUTAMHMHOB M MMKPO3JIEMEHTOB 11 TApMOHMYHOI0 POCTA U Pa3BUTHA, PALHOHAIBHOIO PeXHMa IMUTaHus,
BBIPaGOTKH 3M0POBBIX NHIIEBBIX CTEPEOTHIIOB NMOBEJCHHS W NMIIEBBIX MNPUBBIYEK Ha 3Tale pocTa U

pa3BHTHUs pebeHKa.

I1. IleneBoii pa3nen

2.1. AkmyanvHocmb npozpammsl.

3/10poBOE MUTaHKE ABJIAETCS OMHUM M3 6a30BBIX YCIIOBHIA 3710pOBbS AETEH, ¢ opMupyeT 3A0pOBBIE
CTEpEOTHITHI TTHTAHMA, 30POBOE MHIIEBOE MOBEACHHE IOAPACTAIOMIEro MOKOJICHHsS Ha MepcrekTusy. B
HacTosllee BpeMsA Yy 3HAYWTENBPHOrO YMCNa JETed yxke K IIKOJIBHOMY BO3pacTy dhopmupyroTes
MaTOJIOrMYECKHE MHILEBbIE PUBBIYKY - U30BITOUHBIN M0 KAJIOPHIHOCTH Y>KHH, YpE3MEPHOE notpebiieHHe
CONM W caxapa, JIETKHX YIJIEBOJOB (TpEANMOYTeHHe MPOAYKUHH C BBICOKMM CONEpPIKaHHEM caxapa
(KOHIUTEpCKHE M3ZIeNHs, CIaJKHe BHINEUKAa M HAMMTKH), XKUPa U COJH (xonbacHble U3AEITHA U COCHCKH,
dbact-pyn), ormevaroTcs 3HAYMTEIBHBIE IO IPOJOJDKUTENBHOCTH NEPEPhIBBI MEXIY OCHOBHBIMH
NpHEMaMH THILH, MHOKECTBEHHBIE HEYTOPSAI0YEHHBIE EPEKYChl. DTO MOBBINAET PHCKA (OPMHPOBaHHA
TMaTOJIOTMH KEJTyJI0YHO-KHILEYHOr0 TPaKTa, 3HAOKPUHHON CHCTEMBI, YBEJIMYHBACT PHUCK pPa3sBHUTHA
CEPAEYHO-COCYAMCTEIX 3aboneBaHMH, H30BITOYHOM MacChl TeNa, CaxapHOro nuabeta. IToaTBepKIEHHEM
Npo6JIeMBI CITyXKaT PErHCTPHpPYEMBIE IMOKa3aTeNM 3a00/eBaeMOCTH AeTel M MOJAPOCTKOB CaXapHEIM

IuabeToM H oxxupeHueM (puc.1).

L - 0% e 1 €TH — ==N04POCTKH
350 e 11 £TH =3 =MOAPOCTKH i 3500 B
300 w1 1) 3000 o=
20 & 2 ﬂ 2500 ~2 g
200 0= — 2000 1
150 : 1500
w0 |00 o pp=—0-0-0-80
50 ] 500
2011 20122013 2014 2015 2016 2017 2018 _ 2011 2012 2013 2014 2015 2016 2017 2018



42

a) caxapHbliil 1uadet 0) oxxupeHue
Puc.l. /lunamuka o0ureii 3a00;1€eBaeMoOCTH JIeTell M MOAPOCTKOB
3a 2014-2018 rr. (na 100 TBIC. HaC.)

Bropoii acniekt mpoOnembl - HEJOMOIy4YeHUE NETBMH Ha dTalle pocTa U Pa3BUTUS HEOOXOAMMOTO
KOJINYECTBA OCHOBHBIX MUTATENBHBIX BEIIECTB, MUHEPAJIOB, BUTAMHMHOB, YTO TAKKE MOXKET IOCTYKUTh
OpUYMHOW (OPMHPOBaHMSI HApYIICHUI 3I0pPOBBSl JIeTed, B TMEPBYIO oOuepeAb 3TO - 3a0oieBaHwMs,
00yCIIOBIICHHBIE NEePUIIMTOM OMONOTMYECKH LIEHHBIX BEIIECTB B PAIlIOHE ©KEJHEBHOTO MUTAHUS pPeOCHKA,
CHIDKCHHE YMCTBEHHOW M (U3MYECKOH pabOTOCIOCOOHOCTH JeTeil, KOTHHUTUBHBIX W (DYHKIHOHAJIBHBIX
BO3MOYKHOCTEH pacTylIero OpraHu3ma.

B 2019 rogy ®enepansubiv 3akoHoM oT 01.03.2020 N 47-®3' 661710 BBEIEHO MOHATHE 30POBOTO
NUTaHUs, TpeAycMaTpuBaroliee oO0sM3aTebHOCTh pealu3alui  psija MPUHIMIOB, B TOM uyucie: 1)
WCIOJb30BaHNE B MEHIO OJIOA, PEUENnTypbl KOTOPBIX, IPEAYCMAaTPUBAIOT COXPAHHOCTh HCXOAHOM
OMONOTMYECKON IIEHHOCTH THIIEBBIX TMPOAYKTOB, IMUIIEBBIX MPOAYKTOB CO CHHIKEHHBIM COJICpKAHHEM
HACBIIIEHHBIX )KHPOB, MPOCTHIX CaxapoB, MOBAPEHHOH COIIM, a TaK)Ke MHIIEBBIX MPOIYKTOB, 000rameHHbIX
BUTAMHHAMH, THUIIEBHIMH BOJOKHAMH W OHOJIOTHYECKH AaKTHBHBIMHU JI00aBKamu; 2) COOTBETCTBUE
SHEPreTHYEeCKOl IIEHHOCTHM JHepro3aTpaTaM, XHMHYECKOTO CocTaBa OioJ -  (U3UOIOTHYECKUM
MOTPEOHOCTSM OpraHU3Ma B MAaKpO- U MHKPOHYTPHUEHTAX; 3) pasHooOpasue MeHIO; 4) ONTUMATbHbIH PEXUM
MUTaHUs; S5) COONIOJIeHNE CaHUTApHO-IITHJEMUOJIOIHYECKAX TPeOOBAaHWI Ha BCEX JTanax oOpallleHus
MUIIEBBIX TPOJYKTOB (TOTOBBIX OJIt0N); 6) UCKIIIOYEHUE HCIIONB30BaHUs (DabCUPUIIMPOBAHHBIX MHIIEBBIX
MIPOAYKTOB.

B Crparernu moBsIIIeHNST Ka4eCcTBa MUIIEBOI npomykinu B Poccuiickoit @eneparuu 1o 2030 rona,
BBEJICHO OMpEeNIeHIe Ka4ecTBa MUIIEBBIX IPOAYKTOB, ONMpENeIsieM0oe KaKk COBOKYIMHOCTh MOTPEOUTEIbCKUX
CBOWCTB ((pM3MKO-XMMHUYECKHE, MHUKPOOMOJIOTHYECKHE W OpPTraHOJENTHYECKHE), DSHEPreTHYECKyl0 |
MUIIEBYIO IEHHOCTh, CIOCOOHOCTH Y/IOBJIETBOPATH MOTPEOHOCTH YENOBEKA B MHUIIE MTPU OOBIYHBIX YCIOBHUIX
UCIIOJIB30BaHMS B LIENISAX 00ECIICUEHUsI COXPAHEHHS 310POBbs UEJIOBEKa.

Bomnpocs!l opranu3zanuu paboThl ¢ JETbMH U INOAPOCTKAMH, MX POAUTEISIMHU IO INOMYJISpU3aLUU
3HaHUH O 370pOBOM IIMILEBOM IIOBEAECHHUM, 310POBOM IMTaHUM, Ha (POHE pPErucTpUpYeMOH IMHAMHKH
pacnpoCTpaHEHHOCTH OXKUPEHUS, caxapHOro qualera, a TakXKe NPUHATHIX Ha I'OCYJAapCTBEHHOM YPOBHE
CTpaTEernYecKux JOKYMEHTOB II0 OpraHU3alyy IUTAHUS JIeTel, IpuoOpeTarT 0CO0YIO aKTYallbHOCTb.

B canuTapHO-IIPOCBETUTENBCKOM IporpaMMme IpezcTaBieHa MH(opMmanus o0 OCHOBaxX 310pPOBOrO
[UTAaHUS,, 3HAYUMOCTH BHUTAMHMHOB UM MHKPO3JEMEHTOB [UIi TapMOHHYHOIO POCTa M Pa3BUTHS,
PalMOHATIBHOIO PEKMUMa NMUTAHUS, BBIPAOOTKU 3A0POBBIX MHIIEBBIX CTEPEOTHIIOB MOBENCHUS M HMHILEBBIX
IIPUBBIUEK HA 3TAIle POCTA U Pa3BUTHA PeOCHKA.

2.2. Ilenv npozpammot.

QopmupoBaHHe y OOydJaOIUXCA 3HAHUN OOECIIEYMBAIONINX HMM OCO3HAHHYIO MOTPEOHOCTH B
3I0POBOM IIUTAHUH KaK OCHOBHOM 3JIEMEHTE 310pPOBOr0 00pasa KHU3HH.

2.3. 3aoauu npozpammot.

1.  OcBoenne 00y4arOUIMMUCS 3HAHUHM O POJIM M 3HAYMMOCTHU MHUIIEBOrO (PaKTopa B COXpPaHEHUU U
YKpEIUIEHUH 3/I0pOBbs HaceNeHUs, TpoduaakTrke Ooae3Hel UBUIN3ALNY.

2. ®opmupoBaHue 0a30BBIX 3HAHWH 00 OCHOBaX (PU3MONOTHH MHUIIEBAPEHUS W 3HAYNMOCTH
pEeXUMa MUTAHUS, OCHOBHBIX KOMIIOHEHTOB IHILM M KPUTHYECKH 3HAYUMBIX HYTPUEHTOB B MPO(QUIAKTUKE
HapyLIEHUH 340pOBbsl, 00YCIIOBIECHHBIX MHUIEBBIM (DaKTOPOM.

3. ®opmmpoBaHHWEe Yy HeTeii HEOOXONMMBIX HABBIKOB OOECIIEUMBAIONINX MM OCO3HAHHYIO
MOTPEOHOCTH B 37I0POBOM NMUTAaHUU KaK OCHOBHOM 3JIEMEHTE 00pa3a KU3HH.

2.4. I]enesas ayoumopus npozpammol.

Obyuarommecss 5-11 ximaccoB o0meoOpa3oBaTeNbHBIX OpraHu3anuii, paOOTHUKH OOIIECTBEHHOI'O
MUTAHUS, POANUTENH 00yUYaIOMINXCA.

2.5. Mexanusmul peanuszayuu npozpammel.

[IporpaMma peanusyercsi B popMe TEMAaTHUECKUX KIACCHBIX YaCOB, POANUTEIBCKUX COOpaHHUH, MHBIX
OpraHU3alMOHHBIX MEPONPHUSITHH.

2.5.1. Pazpabomxka npozpammeot.

! ®enepanbHblil 3ak0H 0T 01.03.2020 N 47-03 "O BHecenuu uzmeHenuii B @enepanbubiii 3akoH "O
KayecTBe W 0€30MacHOCTH MHIIEBBIX NpoaykToB" M crathio 37 denepanbHoro 3akona "OO
oOpazoBanun B Poccuiickoit @enepanun"
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[IporpaMMa cOCTOMT W3 4YETHIpEX TEMAaTHYECKUX pa3ZeioB, MPEeIyCMAaTPUBAIOIIMX OCBOCHUE
00yJaroUIMMUCS 3HAHUI O POJM M 3HAYMMOCTH MHUILEBOrO (pakTopa B COXpaHEHHH M YKPEIUICHUH 3JI0POBBSI
HaceJIeHus, MpoQHUIaKkTHKe OoNe3Hed uuBMUIM3aluK; GOopMUpOBaHHE Oa30BBIX 3HAHMH 00 OCHOBaX
(U3MOIOTMY MUILEBAPEHUS U 3HAYMMOCTH PEKMMa MUTAHUS, OCHOBHBIX KOMIIOHEHTOB MHIIN U KPUTUUIECKH
3HaYMMBIX HYTPHEHTOB B NPOQMIAKTUKE HAPYIICHHH 30pOBbs, OOYCIOBJICHHBIX MHILIEBBHIM (PaKTOPOM;
¢dbopMHpoBaHNE HEOOXOAMMBIX HABBIKOB 00ECHEUMBAIOIIMX OOYYAIOUIMMCS OCO3HAHHYIO MOTPEOHOCTH B
3I0POBOM MUTAHUH KaK OCHOBHOM JJIEMEHTE 00pa3a KU3HH.

2.5.2. Bueopenue npozpammol

BHenpenue nporpaMMbl OCYIIECTBIIACTCS Ha 6a3e 001e00pa30BaTeIbHBIX OPraHU3aIHT.

2.5.3. Peanuzayus npozpammel.

OcHoBHBIE (OPMBI peaNH3alMU TPOrPaMMBbl - TEMAaTUYECKHE KIACCHBIE Yachl, POJHUTEIHCKUE
coOpaHusl, WHBIE OpPraHU3AIMOHHBIC MEPONPHUATHS, MPOBOAUMBIE COBMECTHO C OOyYarolUMHCI H
POAUTEISIMH.

2.6. ITnanupyemole pe3yibmamsl 0C60EHUSL NPOZPAMMDBL.

[IporpamMma mpegycMaTpuBaeT KOMILIEKCHOE PAacCMOTPEHHE BOIPOCOB 3J0POBOTO  MUTAaHUS,
O3HaKOMJICHHE C TPUHIMIIAMH 3JI0POBOIO MUTAHUS, 3HAYUMOCTBIO 3JI0POBOTO NMHTAHHUS B MPOPHIAKTHKE
HapYIIEHWH pocTa U Pa3BUTHsI, pUCKa GOpPMUpPOBaHHUs 3200JIeBaHHH.

B pesynbTaTe ocBOCHUs oOyuaromiei (IMPOCBETUTENBCKOW) MPOrpaMMbl Y OOYYAFOIIUXCS JIOKHBI
OBITH CHOPMUPOBAHBI HEOOXOIUMbIE HABBIKU U YMEHHSI, 00ECIICUMBAIOIINE JIETM OCO3HAHHYIO TIOTPEOHOCTh
B 3JIOPOBOM NHUTAHWUH, KAK OCHOBHOM DJIEMEHTE 37I0POBOr0 00pa3a »KHM3HH, COCTABJICHUS PaIlHOHAIHLHOTO
peXUMa JTHS U pallioHa 3/J0POBOTO TTHTAHHS.

I11. Copep:xkaTebHBIH pazaen

3.1. Obwee cooepiricanue npozpammol.

OO6yuarormast (ITPOCBETUTEILCKAS) TIPOrpaMMa BKIIFOYAET TPH JIOTHYECKH B3aMMOCBSI3aHHBIX OJIOKa,
M3TI0KEHHNE KOTOPBIX MPEAyCMaTPUBALT:

1) poms W 3HAYMMOCTH NHUINEBOTO (haKTOpa B COXPaHEHHH M YKPEIUICHWH 370POBBS HACEIEHUS,
npodurakTUKe 00Ie3HEH ITUBIIIN3AIIH;

2) ¢u3nonorus MUIIEBAPEHHS] W 3HAYUMOCTH PEXUMA MUTAHHS, OCHOBHBIX KOMIIOHEHTOB IMHUIIU H
KPUTHYECKH 3HAYMMBIX HYTPHEHTOB B MPOQMIAKTHKE HAPYIICHWHA 370POBBS, O0YCIOBIEHHBIX MHUINEBHIM
(haxTopom;

3) ¢dopmupoBaHne y JgeTell HEOOXOTUMBIX HABHIKOB OOCCIECUMBAIOMINX WM OCO3HAHHYIO
MOTPeOHOCTh B 3/I0POBOM MUTAHWM KaK OCHOBHOM 3JIEMEHTE 00pa3a >KU3HH.

OcHoBHasg o0ydJaromasi 9acTh MPOrpaMMBI MOXET pPEaTH30BBIBATHCS KaK B OYHOH (opme, Tak B
TUCTaHIMOHHOW (hopme oOydeHus. [lpaxTudeckue 3aHATHA, HAIMpaBIEHHBIE HAa YCBOCHHE IMONyYEHHBIX
CaMOCTOSATENBHO (WM B KOJUIEKTUBE) HOBBIX 3HAHWH MPOBOAATCA B (hOpMe KIACCHBIX YaCOB, POAUTEIHCKUX
coOpaHuit M MHBIX OPTaHU3AITNOHHBIX MEPOTIPUSTHH.

B pesynpraTe ocBoeHus oOydaromiei (IMPOCBETHTENHCKOM) MPOrpaMMBl Y OOYYArOIIUXCS OJKHBI
chopMHUPOBATHCSI HABBIKM TIOCTPOCHUS U OLIEHKH PAllOHA 3I0POBOT0 MTUTAHMUSL.

3.2. dmanwt peanuzayuu npozpammol.

OOyu4aromasi (MPOCBETUTENBCKAsA) TMporpaMMa peanm3yercss B TedeHHe ydeOHoro roma, ¢opma
mperogHeceHnss 0a3oBod WHGOpPMAIMH TPEAyCMAaTPUBAeT y4YeT WCXOAHBIX 3HAaHWH OO0yJaroIuXcs.
Hcxonnple 3HaHHUA OIEHUBAIOTCS IO PE3YNbTaTaM BXOJHOTO AHKETHPOBAHMUS, MPOMEXYTOYHBIE HTOTU H
WTOTH OO0YYEHUS 3a TOf] OIIEHUBAIOTCS IO PE3yIbTaTaM BEIXOIHOTO TECTOBOTO KOHTPOJIS.

IV. OpranusanuoHHBINH pa3nes

4.1. Obugue pamku opzanusayuu ooyuaruiezo npoyecca.

IIporpamMma paccuntana Ha 15 ydeOHBIX YacoB M IpEATONaraeT pa3iudHble BUABI NEATENbHOCTH
yuamuxcs (MpOCHyIIMBaHUE JIEKUUH, CaMOCTOSTENIbHYI0 W IPAKTUYECKYI0 pPalOTy, BBIIOIHIEMYIO
KOJUIEKTUBHO U CAMOCTOSITENBHO).

B pamxax m3ydyeHus: nporpaMMmbl UCTIONb3yeTcsl 0a30Bast HHGOpMaLus NpUBEIEHHAS B IPOrpamMMe, a
TaKKe PEKOMEHJOBaHHbIE IPOrpaMMON MJOMONHHUTEIbHbIE JMTEpaTypHble HCTOYHHMKH. llpuBenenue B
nporpamMmMe 0a30Boi HHGOpMAaLINK, JIeNaeT e MAaKCUMaJIbHO YA0OHO! B MPaKTUYECKOM HCIIONB30BaHuu. [is
CaMOKOHTPOJISI YCBOGHHS MOJTY4YeHHON HH(pOpMaNK pEeKOMEHYeTCsl OTBETUTH BOIIPOCHI IO TEME.

Texnonornueckoe obOecrmedeHne MPOrpaMMbl MOApa3yMeBaeT Hajuuhue B Yy4eOHOH ayIuTOpuu
MPE3EHTALMOHHON TEXHUKH (IPOEKTOpP, SKPaH, KOMIIbIOTEP/HOYTOYK), a TaKKe BO3SMOKHOCTH MOJKIIIOYEH Usl
K cetu UHTepHeT.
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4.2. Cooepacanue yuedbnozo Kypca.
4.2.1. Tema Ne 1 «Posib ¥ 3HAYHUMOCTDb NMIIEBOT0 (PAKTOPA B COXPAHEHUH M YKPENJIeHUH 310POBbS
HaceJIeHUsl, NPOPHUIAKTUKe 00JIe3Hel MBUJIN3AI AN

Ienn: PaccMoTpers ponb U 3HAYMMOCTD TTHIIEBOTO (DAKTOPa B COXPAHCHUH U YKPEIIJICHUH 310POBbS
HacelleHus, nmpoduiakTuke OoJie3HEH IUBUIIN3AIINY.

KoHTposbHbIE BONIPOCHI:

1. Ot ygero 3aBHCUT NMOTPEOHOCTH OPraHU3Ma B OCHOBHBIX B ITMILICBBIX BEIIECTBAX, BUTAMUHAX H
MHUKpO3J1eMeHTax?

2. Kaxkwue BbI 3HaeTe 60NIe3HN IUBUIIM3AINH, TOYEMY UX TaK HA3BIBAIOT, B YEM MX IPUYMHA, OCHOBHBIE
HaTpaBJICHUS TPOPUIAKTHKH?

3. Kakoe BusiHUE Ha 3I0POBBE YENIOBEKAa HMEET COXPAHEHUE U PEe3KOEe U3MEHEHUE MUIIEBBIX TPaJAUIAN
MUTaHUS?

4. Yto nmoHMMAETCs O] 37J0POBBIM MUTAHUEM?

5. HazoBuTe 0CHOBHBIE IPUHIMITBI 3/JOPOBOT0 MUTaHUA?

CnpaBoyHble MATEPUAJIBI IO TeMe:

[Mutanue sBIISETCS BaXKHEHIITMM IIPOIIECCOM B JKU3HM UYelIOBEKa, 00ECIICUNBACT JKU3Hb, @ BMECTE C HEel
1 (PYHKIMOHUPOBAHHWE BCEX CHCTEM FOMeOCTa3a2, BKJIFOYAsl TapMOHHYHOE pa3BUTHE, (OPMUPOBAHHE
HMHTEIUICKTa, Pealn3alliio BCEX YKU3HEHHO HEoOXOMuMBbIX (YHKIMH dermoBeka. [109TOMy MBICIB O TOM, YTO
YEJIOBEK €CTh TO, YTO OH €CT, JEWCTBUTEILHO CIpaBeyiuBa. Tak, cO 3/I0pOBOM MUILIEH UYETOBEK MOXKET
o0ecreunTh cede TAPMOHHUYHBIA POCT W Pa3BUTHE OpPraHW3Ma, C HE3AOPOBOWM — HAPYIICHUSI Pa3BUTHS U
0oJIe3HMU.

[ToaTOMYy W3 MOKOJICHHSI B TTOKOJIEHHE YETOBEK yAeseT OONbIIOe BHUMAHUE MEIUKO-OMOIOTHIECKIM
acIeKTaM IMUTAHUsI, KAYECTBY M KOJIMUECTBY IMOTPEOIIEMBIX MUIIEBHIX MPOAYKTOB. [IHIIEeBbIC TPOMYKTHI IPH
BKJIIOYCHUHM WX B PAIlOH MUTAHUS OOECIICUNBAIOT OPTaHM3M UYEIOBEKAa DHEPTETHYCCKUM M IIIACTHYCCKUM
MaTepuajaoM, MOIYJIUPYIOT ONTHMalIbHbIe (U3MOIIOTHYECKHE DPEAaKIMU Ha BO3ICHCTBHE SHIOICHHBIX U
DK30TCHHBIX (DAaKTOPOB, CIIOCOOCTBYIOT TIOJICPKAHHIO 3MIOPOBBS, CHIDKAIOT PHUCKH BO3HHUKHOBCHHS
3a00JIeBaHUH, YCKOPSIIOT IIPOIIECCHI PEAOMIITMTAIIMA 1 BBI3JOPOBIICHHUS.

B coctaB mpomyKTOB MUTaHUS IIOMAMO OCITKOB, KHPOB, YTJIEBOAOB, BOABI BXOMST ITHITIICBHIC BOJIOKHA,
(dhpyKTOONMHTOCAXaPUIBI, CAXapOCITUPTHI, aMUHOKHUCIIOTHI, TTENTHIARI, MUHEPAIhl, BUTAMUHBI, N30IPECHOMIHI,
HEHACBIIICHHBIE UPHbIE KUCIOTHL, XOJIMHBI U IPYrHe BELECTBA U coenuHeHns. Ha pasHbIx s3Tanax pocra u
Pa3BUTHSA, TIPU BBHIIOTHEHUU paboT, XapaKTepU3yIOMXcsa (paKkTopaMH BPEOHOCTH, PA3MYHBIMHA YPOBHSIMHU
JIBUTATENBHON aKTHBHOCTH, TIOTPEOHOCTh B BHIMIEYKA3aHHBIX MHUIIEBHIX KOMITOHEHTaX JOCTaTOYHO
cnennuaHa. Mexay KOMIIOHEHTAMH IIMIIM CYIIECTBYeT CJIO)KHAs CHCTeMa CHHEpPrUYHBIX® U
AHTArOHUCTUYECKHX" B3aNMOOTHOLICHHIA.

B mporecce 3BOMIONUM Yy KUBBIX OPraHU3MOB C(OPMHUPOBAINCH BHadalle TEPBUYHBIE 0a30BHIE, a
3areM Oojee CIOKHBIE BTOPUYHBICE MEXaHH3MBI TMOJJepkKaHus Tromeocrasza. llocie oOpazoBaHUS BOIBI,
pacTBOpeHUs B HEW coneld, NPUCYTCTBYIOLIMX B 3€MHOM KOpe, a B IOCIEAYIOLIEM C MOSBICHUEM
IpEBHEHIINX aHa’ pPOOHBIX MHUKPOOPTaHW3MOB Ha 3eMIie MOSIBIIIMCH M CTaId Pa3BHBATHCA IPOCTEHIHE, a
3aTeM U Bce Ooliee CIOKHBIE )KUBBIE OpraHU3Mbl. HemocTaTok miti M30BITOK MUIIEBBIX CYOCTPATOB CITY>KUT
CHTHaJIOM Uil  0a30BBIX MEXaHW3MOB TIOAJIEP’KAHWUS TOMEOCTa3a, BOBJIEKAET WMMYHHYIO |
HEUPOSHIOKPUHHYI) CHUCTEMBl PEryJLHM IOMEOCTa3a OpraHM3Ma 4YeJIOBEKa, ONPEAENIeT BO3MOXKHOCTH
aJanTaliy K MEHSIOIMMCS yCJIOBUSIM BHEIIHEH U BHYTPEHHEN cpeibl. MeHsIsl KONMYECTBEHHOE COIEPKAHNE
¥ COOTHOIIEHHE MOCTYMAIOMMX C NPOAYKTAMH MHTAHMS (yHKIMOHAJIBHBIX HHTPEIUEHTOB’, PEryIupyIOTCs
MPOLIECCHI, MPOUCXOASIINE B OPraHax U TKaHsX.

2 TomeocTa3 - CIOCOOHOCTb COXPaHATh IOCTOSIHCTBO BHYTPEHHETO COCTOSHHSI OpraHusma
MOCPEJICTBOM CKOOP/AMHUPOBAHHBIX PEaKIWi, HAlpaBICHHBIX HA TOAJCpIKaHHE JUHAMUYECKOTO
paBHOBECHS BHYTPEHHHX ITPOIIECCOB.

% Cumeprus - 5To monesHoe B3auMojeiicTBue, S5Q(PEKT OT KOTOPOTo MPEBOCXOAUT CyMMApHOE
JeWCTBUE OO JMHOYKE.

* AHTaroHusM — B3aUMHOE N0JIaBleHHe YPPEKTOB, PErUCTPUPYEMBIX TIOOAHHOYKE.

° DyHKIMOHAIBHBIE MHIPEIUEHTHl - BUTAMHUHbBI, MUHEpAJIbHBIC BEIIECTBA, MOJMHEHACHIIICHHBIE
KUPHBIE KUCIIOTHI, MUIIEBbIE BOJIOKHA, AHTUOKCUAAHTHI, @ TAK)KE UHTPEJUEHTHI TPOOUOTHYECKOTO
(oudumobakTepum, JAKTOOAKTEPUH, COCTABISIONIME HOPMAJIbHYIO MHKPO(DIOPY KHUIIECYHUKA
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BrisiBienne OnaronpusTHBIX B3aMMOOTHOLIEHWH MEKAY M3BECTHBIMH M BHOBH OOHapY)KMBaEeMBIMU
MUIIEBBIMU PETyISTOPHBIMUA KOMIIOHEHTaMU U QYHKIUSIMUA OpTaHU3Ma YellOBEKa, YCTAHOBIICHHE MEXaHU3Ma
STHX B3aMMOOTHOIICHHUH, HAYYHO 00OCHOBAHHOE MX KOMOWHUPOBAHHUE SIBJISIETCSA B HACTOSIIEE BPEMS OTHUM
U3 CTpaTErHYeCKUX HAMpPaBIeHUH pa3BUTHS HHIYCTPHH MTPOLYKTOB 0OLIEro U QYHKIHOHAILHOTO MUTAHHUS.

B mHacrosmee Bpemsl MPOAYKTH (PYHKIMOHAIBHOTO MHUTAHUS COCTAaBIAIOT He Oomee 3% Bcex
W3BECTHBIX IMHUIICBBIX MPOAYKTOB. B Ommxaiimme 15-20 mer mons QyHKIHMOHATBHBIX MPOAYKTOB MOXKET
moctudb  30% Bcero MPOAYKTOBOTO pBIHKA, OHHU MOryr Ha 35-50% BBITECHHTH TpagUIIMOHHBIC
JIeKapCTBEHHBIE Mpenapatsl u3 cdepbl peanusanmu. Ha ceromHsmHuii AeHb, QyHKINOHATIBHBIC MTPOAYKTHI
SIBIISIIOTCS  CYIIECTBEHHBIM PE3EPBOM  YBEIMYCHUS CPEAHEH MPOAOKUTENBHOCTH aKTHBHOH KH3HU
HaceleHusl.

310pOBbE — 3TO TAaKOE COCTOSIHHE YellOBEKa, KOTOPOE IMO3BOJSET €My B KOHKPETHBIX YCIIOBHSIX
YyBCTBOBaTh ce0sl ¢ (DM3MUECKOHM, MCHUXMYECKOHM, COIMAIbHOM M HPaBCTBEHHOM TOYEK 3peHHs HamOolee
KoM(}opTHO. Y 370pOBOro yenoBeka Ha ONTHUMAaTBHOM YPOBHE B COOTBETCTBHH C BO3PACTHBIMH HOpMaMH U
MOCTOSSHHBIMM M3MEHEHUSIMU BHYTPEHHEH, BHEIIHEM W COIMalbHOM CpeAbl OCYIIECTBISIFOTCS BCE €ro
¢uznonornyeckue (HyHKIMU M TOBENECHUECKHE peakiuu (pOXKIECHUE, pa3BUTHE, CO3JaHHE M BOCIIHTaHHE
IMOTOMCTBA, BBDKMBaHUE, (pU3nuecKas, TyXOBHAs W COI[MAJIbHAS aJanTaiiys). JTO 03HA4aeT, YTO YEJIOBEK, Y
KOTOPOT0 HET HUKAKUX OOJIE3HEHHBIX OLIYIICHH, KOTJa €ro OpraHbl U TKAaHH paboTaloT, BBIMOIHSS CBOU
(GYHKIIUY B TOTHOM o0beMe (0e3 orpaHuYeHUi ), MOXKET CUUTATh ce0sl 37I0POBBIM.

AHanu3 ToKazaTenel, XapaKTepu3yIOIMX 370pOBbE HaceleHHs yOeIWTENbHO CBHJETENBCTBYET O
HEYKIIOHHOM POCTE YHCIIa JIMI, CTPAJAIONINX UM CKJIOHHBIX K PAa3INYHBIM 3a00JI€BaHUSAM, MIPEXKIE BCETO K
TaKUM, KOTOpbIE MOJTYYMIIH Ha3BaHUE «O0Je3Hel IUBIIH3alUN». K HUM cleayer OTHECTH TaK Ha3blBaeMble
ONMOPTYHUCTHYECKHE HMHDEKIMH, [OpaXKalolie HOBOPOXKJEHHBIX W  OOJBHBIX, HAXOJSIIMXCS B
cTalMoHapax, OOJIe3HH CHUCTEMbI KPOBOOOpAILECHMS, OHKOJIOTMYECKHE 3a00IeBaHMsI, MOYEKAMEHHYIO U
KeTueKaMeHHYI0 Oole3HH, OpPOHXHMANbHYI0 acTMy M JIpyrue alulepruyeckue 3a0oieBaHus, TemaTUTHI,
OXXKUPEHUE, TOoNarpy, OCTEOXOHJPO3 M HHBIE MOpPaXEHUS CYCTaBOB, OcTeomopos, awaber. Ilo maHHBIM
BcemupHO# opraHu3amuy 3paBOOXpPAHECHUS MHOTHE W3 3THX OOJIC3HEH, SBIISIIOTCS NMPUYAHONH CMEPTH U
HMHBaJMIHOCTH B PabOTOCHOCOOHOM Bo3pacTe. 3a00JeBaHUSAMH CHUCTEMBI KPOBOOOpAIICHHS B HACTOSIICE
Bpems ctpamaor 10 40% HaceneHus. 3I0Ka4eCTBEHHBIE HOBOOOPA30BaHHUA W TPENPAKOBBIE COCTOSHUS
ormedarorcs y 30% B3pocioro HaceneHus, OONE3HU KeTyJOYHO-KHIIEYHOTO TpaKkTa OOHApYKHBAIOTCA Y
6onee 20% B3pocibIX U JeTel u, 1o npornozam, k 2030 roxy sta nudpa nocturuer 40%. Y 53% MyXuuH 1
19% oKeHImWH, MPOKUBAIOIMINX B WHIYCTPUAIBHBIX CTpaHaX, BBISBICHO IIOBBIIIEHHOE COIEpKaHUE
[IaBENIeBOM KHCIOTHI B Mode, mpu d3ToM y 5-20% mromet mpu moctikeHun 70-TIeTHEro Bo3pacTa,
OTMEYAIOTCS MPUCTYIBI MOYEKaMEHHOW O0Ne3HU. Y Ka)KIOTO TPETHErO JKUTENS IUIAHETHl MMEIOTCS T€ WIIH
WHBIE aJUIEPTUIECKUE TPOSIBICHUS.

Junamuka mokazarteneii 3a0omeBaeMOCTH JeTeid W TOAPOCTKOB, OOYCIOBIIEHHAs BO3IEHCTBHEM
(hakTOpOB MHUTaHUs, 0OPA30OM KU3HU MPEICTaBICHA B IPIIIOKEHHUH 1.

Ha mporspkenun Bcero mepuoja CyIIECTBOBAHWS YeIOBEUECKOW NWBWIIM3AINH TPEIIPHUHUMAIICH
MIOTBITKA OTBETUTh HA BOMPOC: MOYEMY 3TO MPOUCXOMUT W KaK HAYMHAIOTCA OO0Je3HH? DTOT BOIPOC
BOMPOCOB JUI MEIUIIHBI BCEX BPEMEH COXPAHsIET CBOIO aKTyallbHOCTh U B Hal THHU. Bo BTOpoli monoBuHE
XIX n Hagae XX Beka B MEPUOJT TaK HA3BIBAEMOTO «30JIOTOTO BeKa» MUKPOOHOIIOTHH, OJaroaapsi HayYHBIM
noctmkenusm Jlyn Ilacrepa, Pobepra Koxa, Ilayms Dpnwxa u Ipyrux BBIJAIOMIMXCS MHKPOOHOIIOTOB,
yIaIoCh yCTaHOBHUTH, YTO MHOTHE 3a00JIeBaHUSI, CKJIOHHBIE K PACIIPOCTPAHEHUIO, CBSA3aHBI ¢ KOHKPETHBIMU
MUKpPOOpTaHU3MaMu — BO30yauTensMu wH(eKknuid. (OCHOBBIBasICh Ha JTHX JOCTHIKECHUAX, OBLTH
pa3paboTaHpl XWMHOTEpPANIEBTHYECKAE TIPEraparhl, BaKIMHBI, YyBCTBHUTEIBHBIE METOIBI JIHATHOCTHUKH,
MTO3BOJIMBIIIME OCYIIECTBIISITh paHHEE BBHISBICHHE, NPOPUIAKTAKY M JIEYCHHE TaKUX HWH(OEKIIMOHHBIX
3a0oneBaHuii, Kak: 4yma, Xojepa, IU3EHTEepHs, TyIsIpeMus, CH(IIMC, TyOepKyies3, TOHOpes, Jerpa,
AMUAEMHUYECKH MEHWHTUT, OCIa, TOJIHOMHENTNT, OpIOIIHOW W CHIMHON TH(BI, Opylemies, TyOepKyIes,
CTOJNIOHSK, AU TEPHsI, MATSIPUS U MHOTHE JIpYyTHE.

B 1907 rony .. Me4uHHKOB BBICKa3aJl MPEANONIOKEHUE, YTO MPUUYUHON BO3HHKHOBEHUS MHOTHX
3a0oneBaHuil SBIACTCS COBOKYIMHBIA 3((EeKT Ha KIETKM W TKaHH MaKpOOpPTaHW3Ma pPa3zHOO0OPa3HBIX
TOKCHHOB ¥  JPYTUX  METa0OJWTOB, TPOMYIHUPYEMBIX  MHKPOOPTaHW3MaMH, BO  MHOXKECTBE
MPUCYTCTBYIOIIMMH Ha KOXK€ W CIHM3UCTHIX YENOBEKAa W KUBOTHBIX, MPEXKIE BCEro B IHINEBAPUTEIEHOM
Tpakre. K coxalieHnio, B mocieqyloumye rofbl B CUIy psga OObEKTHBHBIX U CyObEKTUBHBIX NPHYUH

YeJI0BeKa) U MPEOMOTUYECKOTO (CTUMYIIHMPYIOIIME POCT COOCTBEHHONW MHKPO(IOPHI KHUIICYHHKA)
JIENCTBUS.
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BHUMaHHE K POJIM MHUKPOOPT@HHU3MOB XO35IMHA B Pa3BUTHH MHOTHX PaclpOCTPaHEHHBIX 3a00JeBaHUM
yenoBeka He JJOOIEHUBAJIOCh.

B 30-60 romer XX cToneTus nepBOMPUYNHY MHOTHX MATOJIOTMYECKUX MPOLIECCOB CTaJI CBSI3BIBATH C
HAPYIICHUSMH, BO3HUKAIOIIMMH B IICHTPATbHON HEPBHOM CHUCTEME.

B 70 romax XX cronerus kanaackuii narosuor ['anc Cenbe chopMynnpoBai KOHLENIHIO CTpecca, BBEI
MOHATHE «OOJIE3HU aJalTaluuy, CUMTas, YTO B OCHOBE MHOTMX OOJie3HEl YelloBeKa JISKAT HapyIICHUs
OanaHca 3JCKTPOIUTOB U CTEPOUIHBIX TOPMOHOB.

Hoctmxenuss B 00NacTH TEHETUKA MW MOJEKYJIAPHOM OHONOTHHM, a Takke B o0nacTu
JKCIepUMeHTaNIbHOM uMMyHonoruu B 70-80 romax XX crojieTHsi MO3BOIMIN CMECTUTh aKIEHTHI B IMOJIb3Y
HACIIEICTBEHHOI'0 W/WJM MMMYHHOTO TeHe3a MHOTMX COBPEMEHHBIX 3a0oieBaHWil uenmoBeka. Hawanmch
AKTHBHBIC TTOUCKH JIEPEKTHBIX TEHOB B XPOMOCOMAaX, IEPBUYHBIX U BTOPUYHBIX UMMYHOAC(PHUIIUTOB, MPUIHH
WX BO3HUKHOBEHHS W TMaTOQU3MOJOTHYECKHX M3MEHEHHH Kak CIEACTBHE OTHX HapyIIeHWH B
Makpoopranusme. C Hauana 80-rofoB yBeIMYCHHME YHCIa OOJIE3HEH 4YEJIOBEKa CTald CBS3bIBATH C
YXYIIIEHHEM COCTOSHHUS OKPY)KaIoOIIeH Cpeapl aHTPOIOI€HHOTO IPOMCXOXKACHHSA, BBICOKOH CTENeHbIO
ypOaHu3aIK, TUIMOIUHAMHEH, XUMHU3AIMEH CEIbCKOXO3SHCTBEHHOTO U TMPOMBIIIIEHHOTO MPOU3BOJICTBA,
HIUPOKUM BHEJpPEHHEM B OBIT M 3/IpaBOOXPAHEHUE HOBBIX XUMHYECKUX COCJMHEHHH CHHTETHYECKON
MPUPOJIBI.

[epeunciienHple MOAXOMBI K ITOHUMAHUIO TIPHYMH BO3ZHUKHOBEHHUs 3a00JIeBaHUN OOBEAWHSET
MOHUMAaHHE, YTO TIEPBUYHAS POJIb B (OPMUPOBAHMM TaK HA3bIBAEMBIX «COMATHYECKUX» 3a00JeBaHUit
onpeseNnsercs N3MEHEHHAMHN B (DYHKIMSIX U OHOXMMHYECKHX PEAKIHAX SyKAPHOTHUECKNX® KIIETOK OpTaHOB
Y TKaHeW dYenoBeKa. JTO SIBHJIOCH OCHOBOHW JJIsi pa3paOOTKH OOJBIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenapatoB. bnarojapss MpoM3BOJACTBY TOMOOHBIX (DapMaleBTUYECKUX CPEICTB, BBICOKOMY YPOBHIO
MEIMIIUTHCKOTO OOCTY)KMBAaHUSI W pPaHHEH JUATHOCTHKH BHICOKOPA3BUTHIM CTpaHaM YAaeTcs CIEpKHBATh
JTaIbHEHIINKA poCcT 3a00IeBaEMOCTH W CMEPTHOCTH HaceneHus. JlanmpHelimee pa3Butre (hapMareBTHIEeCKOH
MPOMBIIIUICHHOCTH HAa OCHOBE JIOMUHUPYIOIIEH B HACTOSINEE BpeMs KOHICMIIMK 370pOBbS M IMPHUYHH
3a00/1eBaeMOCTH CcaMO IO cebe CIIOCOOCTBYET MPOAOIDKEHUIO 3arps3HEHUs OKpy’Karolleil cpensbl,
BO3HMKHOBEHHUIO HOBBIX 3a00JI€BaHUI U YBEINYEHUIO YHucia 3a00JIEBIIMX U3BECTHBIMHM B HACTOAIIEE BpEMs
Oone3nsamu. TpaauIMOHHBIE MOAXOABI MOCIHCTHHUX IECATWICTHH K HpUYMHAM (HOPMHUPOBAHUS MHOTHX
pacnpocTpaHeHHBIX 3a00j€BaHUI uyeoBeKka Oolblie HE JAar0T KOHCTPYKTMBHBIX UIEH M NPEUIOKEHUH K
pa3paboTke BBICOKOI((EKTUBHBIX CPEICTB M NPHEMOB TNPOQHUIAKTUKA W JICYCHUS aTEPOCKIEpo3a,
TUIIEPTOHUY, HOBOOOPA30BaHUM, ajulepruil, APYIUX IaTOJOIMYECKMX COCTOSHUH W CHHIPOMOB, YHUCIIO
Clly4aeB KOTOPBIX MEJIEHHO, HO HEYKIIOHHO BO3pacTaer.

B 1985 romy 3apyOexnsie ucciemoBatenn S.B.Eaton m M.Konnor BbICKazaiam THIOTE3y, YTO POCT
Oose3Hel MMBUIM3AIMA BO BTOPOi monoBruHE XX Beka 0OYCIIOBJIEH TEM, YTO T'€HbI COBPEMEHHOT O YEIOBEKa,
aJalTUPOBAaHHBIC B TEYEHHWE MOYTH MUJUIMOHA JIET DSBOJMIOLNUHM K JKM3HEHHBIM YCTOSIM M IIMILE
MPEALICCTBEHHUKOB, OKAa3aJUCh HEIOCTATOYHO YCTOWYMBBIMM K PE3KMM M3MEHEHUSIM 00pasza >KHU3HU
yenoBeka 3a nociaegaue 100-200 ner.

Bo Bce BpemeHa mpobneMa muiy Obula OTHOM M3 CaMbIX Ba)KHBIX, CTOSIIMX IEPEZ YEeTIOBEUECKUM
o0mecTBOM. [IeliCTBUTENBHO, aHAMU3UPYs KyJIbTYpHBIE TPaAWLMK W 3aKOHBI, CBSA3aHHBIE C TUTHEHOMN
MUTAHUS HAIIMX APEBHUX MPEIIECTBEHHUKOB, XUBIIMX B Meconoramuu, Erunre, Kurae n npyrux crpanax
Hameaero m Cpemnero Boctoka, [lpeneit I['pemmm u Pumckoit wnmmepun, MOXXHO OOHApYXHThH
CBHJETENbCTBA TOTO, YTO €lle HECKONbKO ThICAY JIeT Has3al AOMHUHUPOBAJIO IMOHMMAaHHE, YTO 340POBHE
YeloBeKa B HauOONbIIEH CTENEHU ONpPENessieTcsl XapaKTepoOM U MOJHOLEHHOCTHIO €r0 MUTAHUS, CTEIICHBIO
(u3nvecKoil aKTUBHOCTH, TAPMOHHUH yXa ¥ COLMAIBbHON YAOBIETBOPEHHOCTH.

Briparomeiics pycckuii pusmonor U.I1.11asnoB npu Bpydenuu emy B 1904 romy HobeneBckoit mpemun
nucal, YTO «HaJ BCEMH SIBICHUSIMH YeJIOBEUECKON XM3HHM TIOCHOACTBYET 3a0o0Ta o xyede HacymHoM. OHa
MpeACTaBIsAeT COOOH Ty APEBHEHIIYIO CBsI3b, KOTOpash OOBbEIUHSET BCE XKHUBBIE CYIIECTBA, B TOM YHCIE U
YenoBeKa, ¢ OKpYKarled ux npuponoi». 9to Beipaxenue M.I1.11aBnoBa kak HEnmb3d JIydllle MOTYEPKUBAET
3HaYMMOCTh NUINEBOro (akropa B (HOPMHUPOBAHMHM 3[0POBbSI W IOJHOLEHHOCTH >KU3HU YEJIOBEKa.
[logcunTano, 4yTO Ha MPOTSKEHWU CBOEH KHU3HM CPEJHECTATHCTHYECKUH YENIOBEK chenaer okoio 60 ToHH
Pa3IMYHbIX NPOAYKTOB IUTAHUSL.

KomuuectBo u cTpykrypa mnoTpeOnseMod NHHUIIM B 3HAUYMTEIBHOM CTEIEHH TaKXe CBS3aHbl C
(¢u3nvecKOl aKTUBHOCTBIO YENIOBEKA, €ro ICHUXMYECKUM COCTOSHHEM U COLMAIBHBIM MOJOXKEHHEM.
CornacHO COBpPEMEHHBIM IPEICTABICHUSM palMOHATBHOE NHUTAHHE JMJOJDKHO OOECIIEUHBATh YEIOBEKY
paBHOBECHE MEXIy IIOCTYyMAIOMed M pacxoayeMoil sHeprueil (OajaHC 3HEPruu), YIOBJIETBOPEHHE

® DykapuoTHueckue KIEeTKH — KIETKH, MMEIOIIHE SIPO.
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MOTPEeOHOCTH OpPTraHM3Ma B HEOOXOJUMOM KOJUYECTBE OPTraHUYECKUX M HEOPTaHUYEeCKUX COCIUHCHHIMA
(bamaHc mmacTU4ecKoro maTepuaia), COOJIONEHHE peKUMa MUTaHus. TakuMm oOpa3oM, C OOLICTPHHATON
TOUYKU 3PCHUS, THILECBBIC MPOIYKTHI MPEICTABISIOT COOON HEPreTUUCSCKUN M OMOCHHTETUYCCKUN MaTepuai
YKUBOTHOTO U PACTUTEIILHOTO MTPOUCX OXKJICHU S, HCITOJIb3YEMBII B HATYPAJIHLHOM WM TIepepabOTaHHOM BH/IC B
KauecTBE MCTOYHMKA SHEPTUH, MIACTHYCCKUX M BKYCO- apOMATHYECCKUX KOMIIOHEHTOB, HEOOXOMUMBIH JIJIst
pocTa, pa3BUTHS U (PYHKIIMOHUPOBAHUS OPIaHOB M TKAHEH YeIOBEKa.

Pesynbrarhl HccaeqoBaHMi W HAOMIOACHWUN yOSAUTENBHO IOKA3bIBAIOT, YTO MPOAYKTHI MHTAHUS
00JIaIalOT HE TOJbKO MHUTATEIBHON IIEHHOCThIO, HO M PEryJIMPYIOT MHOTOYMCIICHHbIE (YHKIHH |
OMOXMMHUYECKHE PEaKIMU OpraHu3Ma. B CBsA3M C 3TUM CTajdu OOCYXJAThCs BOMPOCHI HE TOJIBKO
paIOHAIBHOT0, HO U TaK Ha3bIBAEMOT0 3/I0pPOBOI'0 TUTAHMS.

Moy 370pOBBIM TMTAHHMEM' TpELIaraercss MOHMMATh YHOTPEONEHHE B MMILy TaKHX ITHIIEBBIX
cyOcTaHIMi, KOTOpPbIE B MAaKCHUMalbHOW CTEICHW YIIOBJETBOPSIOT IOTPEOHOCTH 4elOBEKa B
JHEPIeTUYECKUX, TIACTHYECKUX U PErYJIATOPHBIX COCITUHEHMSIX, YTO TMO3BOJIAET MOIEPIKUBATh 370POBLE U
MPE0TBPAIIaTh BO3MOXXHOCTh BOSHUKHOBEHUS KAKHX-JIN0O OCTPHIX U XPOHUYECKUX 3a00JICBaAHMIA.

Poct uncma «OomesHell UMBMIM3alMU» B HaWOONBIIEH CTENEHW B TIOCIEAHUE JECATHUIICTHS
O0YCIIOBIIEGH YBEITMYEHHEM CTPECCOBBIX BO3JCHCTBHII Ha 4YEJIOBEUECKYIO TMOMYJSINIO, CHIKEHHEM
(u3MUecKOll aKTUBHOCTH, BHEAPECHHUEM COBPEMEHHBIX TEXHOJIOTMH BBIPAIIMBAHUS, XPaHEHMsI, MOITOTOBKU
MUIIEBOTO CHIPbS W MPOJIYKTOB NHTAaHUS (CTUMYJSTOPBI pPOCTa, YCHIIMTEIU BKYyCa, CTaOWIIM3aTOPHI).
OCOOCHHO CYIISCTBEHHO 3TH HM3MEHEHHUs 3aTPOHYJIM IHUIIEBON pPAIMOH M TMPUBBIUKH TNPHEMa ITHIIH.
[lonTBepkAeHNEM 3TOTO Te3Wca CIIy)KaT HaOIIOAEHUS 32 JKUTEMSIMHU T€X PETMOHOB 3€MHOI'O IIapa, B YCTOH,
JKU3HU KOTOPBIX €Il HE NMPOHHUKIA COBpPEMEHHas MUBHIM3AIUsA. Tak, y KOPEHHOrO HACEICHUS MHOIHMX
OCTPOBOB MUKpOHE3HNH, TIIyOMHHBIX TeppuTopuii Adpuku n HOxHONH AMepuku, MUTAaHHE KOTOPBIX Majo
OTJIMYAETCsl OT TAaKOBOTO OT MX JPEBHHX MPEIIICCTBEHHHUKOB, MPAKTHYECKH OTCYTCTBYIOT NpPHU3HAKH
aTepocKiIepo3a, caxapHoro auadera, OpOHXHAIBHOM acTMBI. YacToTa BOSHUKHOBEHHS PaKa JIETKUX, TOJICTON
KHILIKH, TPYIHOH *Kejie3bl, HH()APKTOB, HHCYJIBTOB, CAXapHOIo Jauadera U Apyrux Oojie3Hel MUBUIM3ALMHA BO
MHOTO pa3 HIKeE, 9eM Y KUTEIEH pa3BUTHIX CTpaH EBponsl, AMepuku u Azuu. HaOmromeHus, IpoBeIcHHBI ¢
Ha MPOTSHKEHUH HECKONBKHUX JECATHIIETHH 3a 17 pasmuuHbIMUA 3THOCAMH, MIPOKUBAIOIINMY B CEBEPHBIX U B
cyorponmueckux obnmactax CIHIA, mokaszanu, 4To y mpefcTaBUTeNeld TeXx HapOJHOCTEH, KOTOPbIe MPHHSIHA
TaK Ha3bIBa€MBIH 3amaJHOEBPOINEHCKUN 00pa3 >KW3HM, YacTOTa BO3HHKHOBEHHS CEPIEYHO-COCYAMCTHIX
3aboneBanuii Bo3pocia B 8-12 pas, SHIOKPWHHBIX HAPYIICHWH - B 5 pa3 MO CPaBHEHUIO C TEMH, KOMY
YIaJoCh COXPaHWTh TPATUIHMOHHBINA YKiIaa >Xu3HH. Cpean STHHYECKOrO HAaCeNeHUs, MPOIOIKAONIEro
COXpaHATh TPAAWLMOHHBIA i HHUX 00pa3 JKW3HM, TNPAKTUYECKH OTCYTCTBOBAM TaK Ha3bIBAEMBIE
ayTONMMYHHBIE  3a00ieBaHWs, KpailHe peako  OOHapyKHBAaJMCh  aJUIEPTUYECKHE  MPOSBICHHUS.
CpaBHUTENBHBI aHANM3 TMOKAa3aj, YTO THINEBOW pAalMOH COBPEMEHHOTO JKHTENS TaK Ha3bIBAEMBIX
IMBUJIM30BAHHBIX CTPAaH MHUPA COJAEPKUT OOIBIIOE KOTUIECTBO KUPA, MOHOHEHACHIIIIEHHBIX M HACHIIIIEHHBIX
YKUPHBIX KHCJOT, TOBapeHHo! comnu. [luima skureneii, KOTOPBIX MaJlo KOCHYJIACh COBPEMEHHAs ITUBUITH3AIIN,
forata  HEHACHIEGHHBIMH JKUPHBIMH  KHCJIOTAMH, MHHEDATbHBIMH  COIAMH,  H30TPEHOMIAMHE®
(TpenImecTBeHHUKY TUMUAOB), BUTaMuHaMd A 1 C, TUIIEBBIMHA BOJIOKHAMH.

3a mocnemHuE IBECTH JIET HAONIONAeTCsl CHU)KEHHWE YCTOMYMBOCTH YelOBeKa K BO3HHUKHOBEHHUIO
Pa3TUYHBIX OCTPHIX W XPOHWYECKHWX 3a00JN€BaHWN, OJHOW W3 TPUYMH CIYXHUT HW3MEHEHHE IHUIIEBOTO
TIOBEJICHUS - YBEIMUYCHHE YIOTPeONIeHNs B MHILY Pa@UHUPOBAHHBIX MPOAYKTOB (Caxap, pacTUTEIbHOE U
CIIMBOYHOE MacCIll0, KpPEMKHE alKOTONbHBIE HAMWUTKW). PaduHUpPYS NPOXYKTH NHTaHUS, yOWpas Tak
Ha3bIBaeMble 0AJUTACTHBIE BEHIECTBA, YEIOBEK HA MPOTSHKEHHH MHOTHX IMOCIEIHUX ACCATHIICTHH Co3maBaj
MPOAYKTHI THTAHUS, OOOTaIlleHHbIe JIETKO yCBaWBaeMBIMH YTJIeBOAaMH. B pesynbraTe OBUTH TMONYYESHBI
MIPOAYKTHI, JIUIIIEHHBIE MHOTUX BHTAMHHOB, PACTHTEIBHBIX BOJIOKOH M JIPYTHX, KpaliHE HEOOXOMUMBIX IS
3I0pPOBbSl M1 MMMYHHUTETA THINEBBIX KOMIOHEHTOB. llockombky o0pa3 >KHM3HH COBPEMEHHOTO 4YelOoBeKa
XapaKTepu3yeTcsl MAaJIOMOABMKHOCThIO, HM30BITOYHOE KOJIMYECTBO KAJIOPW, IOydaeMOe B pe3ylbTaTe
ynotpeOiennss padhMHUPOBAHHOTO caxapa, MPUBOIUT K pPUCKaM 3a00JIEBaHUN TOHKENYJOYHON KeIe3bl,
MTOBBIIIIEHHOMY BBIOPOCY MHCYJIMHA, CHIDKEHUIO 00pa30BaHMsI B KJIETKaX TIMKOTEHA U, KaK CIIEICTBHE BCETO
3TOTO, OTIIOKEHWUI0 W30BITOYHOTO KOINWUYECTBA JKHAPa, PAa3BUTHIO OONe3HEH CHCTEeMBl KPOBOOOpAIIeHHUS,
caxapHoro auaoera.

" 310poBOE NHTaHWE— OTO TUTAHWE, OOECIEYMBAIONIEE POCT, HOPMAJIbHOE pAa3BUTHE WU

KHU3HENICATSILHOCTh YEJIOBEKa, CIIOCOOCTBYIOIEE YKPEIJICHHIO €ro 3JI0POBbsl U MPOQHIAKTHKE
3a00JI€BAHUI.
8 I/I30HpeHOI/IZ[bI - HpC,ZLH_[CCTBeHHI/IKI/I JINTINIOB.


https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5
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Crnenyromeli 0cOOGHHOCTBIO HM3MEHEHHS OHMETHl COBPEMEHHOTO YEIOBEKa, SBISIETCS PE3Koe
YMEHBIICHHE TTOCTYIUICHHUSI B OPraHW3M C TMUIIECH MOJOYHOKUCIBIX OakTepuii. B HacTosiee Bpemsl KUTEIU
Pa3BUTHIX CTPaH YMOTPEOSIIOT B MUJUIMOHBI M 0OJIee pa3 MEHBIIE MOJOOHBIX MHKPOOPTaHU3MOB, Y€M HX
JIpEBHUE MPEAINICCTBEHHUKU. Harmm mpenku ansi cOXpaHEHHUs MPOAYKTOB MHUTAHUS HCIOIB30BANU JIUIIb
€CTECTBEHHBIC CIIOCOOBI KOHCEPBALIMU: BBICYIIMBAHHE WM MNPHPOAHYIO (epMeHTauuio 3a cyeT
MOJIOYHOKHCIBIX M JPYTUX MHUKPOOPTaHHW3MOB, CIy4alHBIM 00pa3oM MOMaJalolluX B PAaCTHUTEIBHYIO U
KUBOTHYIO NIy M3 OKpYXarolled cpeabl. B pesynbraTe epMeHTanIMM MHOTHE MPOAYKTH 00Oramaimch
MUJUTMAPIAMH MOJIOYHOKUCIBIX OaKTepuii, Tpu0OOB U MPOAYKTaMHU WX Merabonu3ma (JIETy4Hue >KUPHBIC
KMCJIOTBI, TICNTH/bI, MOIMAMHHBI’, BUTAMUHBI, AHTHOMOTHKO-CXOXKHE CYOCTAaHIMM), KOTOpHIC, ITIONaB B
MUIEBAPUTENBHBIN TPAKT, BHOCWIN CYIIICCTBEHHBIA BKJIaJ B MOIIEPKaHUE X 370poBbs. K coxaneHnuro, u3-
32 BHEAPEHHS TEPMUYECKOW 00pabOTKM MPOAYKTOB MHUTAHHWS, aOCOIIOTHOE COMACpKAHHE IMOMAJaroNINX B
OpPTaHHU3M YeJIOBEKa MOJOYHOKHCIIBIX MHUKPOOPTaHM3MOB 3aMETHO yMeHblImiock. Kak cienctsue 3Toro,
CpokH (OPMHPOBAHHUS HOPMAIBHOM MHUKPOQIOPHl PE3KO BO3POCTH, HW3MEHMIICS KAa4eCTBEHHBIH W
KOJTMYECTBEHHBIH €€ COCTaB. JTOMY TaKKe CIIOCOOCTBOBAIO IIMPOKOE HCIONb30BaHHE B XX Beke
aHTHOWNOTHKOB.

BaxxHO# 0COOEHHOCTHIO COBPEMEHHOM JIMETHI SBISETCS TaKKe M3MEHEHHE COCTaBa M COOTHOMICHHS,
YIOTPEOJIIEMBIX B THILY KOMIIOHCHTOB, YYaCTBYIOIIMX B OOECIEUEHHWH OpraHM3Ma ILIACTHYSCKHUMH U
PEryJISATOPHBIMH COCIMHEHUSIMH. YTIOTPEOJICHHUE IPEUMYIIIECTBEHHO IMHIIMU PACTUTEIBHOIO (KOPEHbBS, OPEXH,
IUIOMBI, 3€JIeHb, TPHOBI, ATOMBI, PPYKTHI), PEKE PHIOBI U MsICa TPUBOIMIO K (DOPMHUPOBAHUIO PAIIOHA MEHEE
OoraToro OEIKOM, HO COJEPIKAIIUM CYIIECTBEHHO OOJIbIlIee KOIMYECTBO MHHEPAIBHBIX COJIEH, MUIIEBBIX
BOJIOKOH, aHTHOKCHJAHTOB. B Hacrodiee Bpems cpemHecTatucTudeckuii demoBek B 10-20 pa3 Oombiie
yroTpeOIIsieT conell HaTpus, B YEThIPE pa3a HACBIIICHHBIX KUPHBIX KUCIOT. COOTHOIIIEHHE oMera-6 K oMera-
3 KUPHBIM KHCIIOTaM B MHIIEBHIX TMPOMYKTaX, HCIOIB3YEMBIX B TPONLIIOM CToJeTHH, Obuto 2:1. Y
COBPEMEHHBIX 3CKMMOCOB 3TO COOTHOIIEHWE paBHAeTcs 1,7:1, y KopeHHOro HaceneHus SMOHUHM 3TO
cooTHomIeHue 61u3ko K 12:1. Y coBpeMEHHBIX JKUTeIe KOHTHHEHTAIBHBIX FOCYIapCTB COOTHOIIIGHHE DTHX
KHCJIOT B ITHINE HOCUT OOPAaTHBIA XapaKTep, U MOpor MokeT nocturath 50:1, 4To HE MOXKET OJIarOIPUSITHO
CKa3aTbCs Ha 370POBBE.

OTmeuaercs CyIIeCTBEHHOE CHHKEHNE YPOBHS HEOOXOAUMBIX YENTOBEKY MHIIEBBIX MHTPETUEHTOB MPH
npurotoBineHud  nuimy. CoBpeMeHHble MeTOmbl  OOpaOOTKM  NHUINEBBIX MNPOAYKTOB  Kak s
HEMOCPENCTBEHHOTO WX MOTPeOJIEHHs B MHILY, TaK W IS JTUTEIHHOTO XpaHEHUs TakKe BHOCAT CBOU
HeONaronpuATHBIA BKJIAJ B JUETY HAIIEro COBpeMeHHHKa. [Ipupy4unB oroHb, a 3aTeM, pa3padoTaB apyrue
MPHUEMbI TEPMUYCCKOH, (PU3UUECKOM U XUMHYECKOH 00paOOTKH IHIIM, YEIOBEK B 3HAYUTEILHON CTEHCHM
COKpAaTHJI €€ MUTATEeIbHYIO IEHHOCTh, Pa3pyIIN T€ €€ KIF0UeBhIe KOMIIOHEHTHI, KOTOpbIEe KpaifHe HY)KHHI,
UIE  HOPMAalbHOrO  (YHKIMOHHPOBAHWA oOpraHm3Ma. K  coXalneHWio, COBpEMEHHas  MHUIIeBas
MIPOMBIIIUIEHHOCTh, MaJl0 OOpalaeT BHUMAHH Ha TO, YTO BAXXHEHIIIME KOMITOHEHTHI MHUIIH Pa3pyIIaloTCs
MIPH OYMCTKE, BBICYIIMBAHWH, HArpeBaHWM W TIPH 3aMOpPAXUBAHWH. TakK, B IPOIECCE OYHCTKH 3EPHO
yTpa4ymBaeT CBOM BaXHBIE NHUIIEBHIE JJIEMEHTHI, PACIOIOKEHHbIE B O0ONOYKE 3€pHA - BUTAMHHBI,
AHTHOKCHIAHTBI, aMHHOKHCIIOTHL. Ecim paccMOTpeTs Bce 3Tallbl MPUTOTOBICHHS MHINEBBIX MAcel H JKUpa,
TO MOXHO yOeAHWTbCSA, YTO CO cOopa CeMsH M 3€peH, WX BBICYIIMBAHHS, OYHCTKH, pa3laBIIUBaHUS,
HarpeBaHus, YKCTPAKINH, OTJENCHUS, OYNCTKH, YCTPAHEHUs 3amaxa, B TOM WM MHON CTENEeHW KOHEYHBIH
MPOAYKT ITUIIAETCS KIFOYEBBIX IMUTATEIBHBIX KOMIIOHEHTOB B PE3yNbTaTe CaMOOKHCIICHHS, THUIPOIN3a,
M30MEpHU3aIiH, YTPaThl TOKO(EPOIoB.

B xagecTBe mpumMepa 3aBHCHMOCTH IEHHOCTH JIJISl 3[IOPOBBSI YEIOBEKA MPOMYKTa MHUTAHUS OT CHIPHS
MOTYT OBITh JaHHBIC O COCTaBe HEHACHIIIEHHBIX KUPHBIX KHUCIOT B MOJACONHEYHOM Macie. lpn nonyuennn
Macia W3 CeMEYeK IOJACONHEYHHKA, B3SATHIX Ha 10-ii meHb, COOTHOIIEHHWE B TOTOBOM MPOAYKTE OMera-
6/omera-3 paBHO 3:8, IpH UCIIONB30BaHUU COOpaHHBIX ceMedek Ha 30 JeHb 3TO COOTHOIIEHHE OCTUTAET
12:1, a Ha 90 menn ot uBereHust — 24:1. 3eneHsie OaHaHbI XapaKTEPU3YIOTCSI MEHBILIMM TJIMKEMHYECKUM
WHJIEKCOM, YeM JKEINThIe CIelible OaHaHBI, MMOCKOIBKY TOCIEIHHE COepk aT OOoIbIIe OBICTPO YCBOSEMBIX
caxapoB. Hamm mpenku mpeuMyIIeCTBEHHO YMOTpeONsiin (PYKTHI M OBOINM 3aJ0JTO JI0 TOTO, KaK OHHU
cozperoT. DpykTel W OBOMIM OOJAAIOT MOIMHBIM AHTHMYTareHHBIM W TIPOTHBOPAKOBEIM 3(deKTom,
Omaromapss HANMYMIO B HHUX OONBIIETO KONMHYeCTBa ()IABOHOWIOB U riayTaTroHa. OCOOEHHO MHOTO
AHTHOKCUJIAHTOB B OKpAIIEHHBIX OBOIIaX W (pyKTax. DTO TOCIYXHIO OCHOBaHHEM AMEpPUKaHCKOMY
MIPOTUBOPAKOBOMY OOIIECTBY PEKOMEHJIOBATh €XKEIHEBHOE YIOTPEOIEHUE KaXKIbIM B3POCIBIM YEIIOBEKOM
OT TSATH JI0 BOCBMH pa3jMYHBIX CBEXHX OBoIIelH u (pykToB. B mporecce NpUroTOBIEHUS MHIIU
3HAYUTENBHOE KomruecTBO (0T 5 10 80%) pacTUTENBbHBIX aHTUMYTAreHHBIX CyOcTaHIuil paspymaercs. 90%

9 IlonuaMuHEI BBITIOJIHSIOT (I)YHKI_II/IIO MOIAYJIATOPOB HCI‘;IpOMC,[[I/IaTopHBIX CHUCTEM MO3ra.
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pBIOBETrO KMpa, Ooratoro omera-3 KHUCIOTaMH B Tpollecce MOATOTOBKM ITOABEPraercsl THIpOreHHU3allvy,
KOTOpasl ynajaser 3TH NpPUpPOJHBIE aHTUOKCUAAHTHL. bojee TOro, HcXois U3 TEXHOJOTHYECKOH
1enecoo0pasHoCTH B ymiepO TMONE3HOCTH Uil 3A0POBbS, PACIIUPSIOTCS MOCEBHl M BBIPAIIMBAHUE TEX
pacTeHui M >KMBOTHBIX, MPOAYKTHl U3 KOTOPBIX JIydlle XPaHSTCS, HO JHMIICHBI CTOJIb HEOOXOMUMBIX IS
OpraHHu3Ma 4YelloBeKa JIErKO pa3pyllaeMblX NHILIEBBIX KOMIIOHEHTOB. Hampumep, mpuopuTer oTmaercs
pacTeHHsiM, B Maciie KOTOPBIX OOJbIIIEe COACPKHUTCS KUPOB, OTHOCSIINX K Kiaccy oMera-6 BMecTo omera-3,
MOCKOJNIBKY TOCIEHUE OBICTPO OKHUCISIOTCS W CYIIECTBEHHO COKPAIalOT CPOKH TOAHOCTH IHIIEBOTO
nponykra. Mexay TeM TOCHeqHsisi TpyNNa HEHACBIIIEHHBIX JKUPHBIX KHUCIOT, Oyay4Yd NPHPOAHBIM
AHTHOKCHAAHTOM, HGO6X0[II/IM3 JJ11 HOpMaJIbHOI'O (I)YHKHI/IOHI/IpOBaHI/ISI MPAKTHYCCKU BCEX KJIIETOK OPraHOB U
TKaHEH 4eroBeKa.

B pesynbrare aHTPONOICHHOM JCATEIBHOCTH CEIbCKOXO3SHWCTBEHHBIC YroAbs OOCHAHSIIOTCS U
HUCIIBITHIBAIOT Ile(bI/IHI/IT IIUTATCIBbHBIX BCIILICCTB. Kak CIICACTBHUEC OTOI'0, BO MHOI'MX C’LCI[O6HI:IX pacTCHUuAX
YMCHBIIACTCA COACPKAHUC KU3HCHHO Ba’XHBIX COe}IHHeHHﬁ. ITo JaHHBIM aMEPUKAHCKHX I/ICCJICI[OBaTeJIeﬁ,
80% mouB CIIA He MOryT B HacTosiliee BpeMsi YAOBIETBOPUTH MOTPEOHOCTH CENbCKOXO3SHCTBEHHBIX
KyJIbTyp B MHHEpajdaX W HUX KOMIUIEKcax. B pesynbrare, ecnu B Hadame XX Beka B 100 r mmuHaTta
conepkaiioch 157 mr xkenes3a, To B 1968 rogy KOIW4eCTBO 3TOIO0 MUKPOIJIEMEHTA B IAHHOM PACTEHUU YIIAJIO
1o 27 mr, B 1979 — no 12 wmr, a B HacTosiiee BpeMs ero MeHblne 2 Mr. s yZOBIeTBOPEHHSI CYyTOYHOM
MOTPEOHOCTH B3POCIIOT0 POCCHSIHUHA B JKelle3e mepe]] MepBoid MUPOBOH BOHHOM JOCTaTOYHO OBUIO ChECTh
JBa KpyHHbBIX s010Kka. B Hacrosimee BpeMs jgaxe ynorpeOieHne | Kr siONOK He BOCIIONHHUT CYTOYHBIC
MOTpeOHOCTH B 3TOM MuHepaie [8].

W3mennmacek comuanbHas CTPYKTypa HACENEHHUs, B PE3ysibTaTeé B HACTOSIIEE BpeMs 3HAUMTENbHAsS
YaCTb HACCICHHA MPOXHUBACT B IMPOMBIIIJICHHBIX HCHTPAX H, NCPECTAB y4aCTBOBATH B HCIIOCPECACTBECHHOM
IIPOU3BOJCTBE IMMPOAYKTOB IMUTAHUA, MPAKTUYCCKH JIMIOICHA HATYPAJIbHBIX CBEXKUX CEITbCKOX035IMCTBEHHBIX
MPOIYKTOB MUTaHUs. B pe3ynpTare WHTEHCH(PHUKAIMU TPOMBIIUIEHHOTO MPOU3BOJICTBA C MCIIOIH30BAHUEM
ynoOpeHuit, repOUIUIOB, QYHTUIUIOB MOy4aeMble TPOJAYKTHl MUTAHUS CTAIM CYHIECTBEHHO YCTYIATh 11O
COZIEP’)KAHUIO JKU3HEHHO HEOOXOMUMBIX NHIIEBBIX CyOCTaHIMN B IECSATKH pa3 TE€M NPOAYKTaM, KOTOpbIE
MPOU3BOAMIIMCH MO TPAIULIMOHHBIM TEXHOJIOTUSAM.

OmnpeneneHHoe 3HA4YCHUWE B HEJOCTATOYHOM IIOHMMAHUM B COBPEMEHHBIX YCIOBHSX BaXKHOCTH
HCIIOJIB30BaHMS B ©KEIHEBHOM PALIMOHE YEIOBEKA HENOCTAIOIINX JKU3HEHHO Ba)XKHBIX PEryJIITOPHBIX UMEET
U CIIOKHMBIIASACS CHCTEMa TOBAPHO-ACHEKHBIX OTHOIIEHWH B 00JacTH 3apaBooxpaHeHus. IIpomsBoanTenn
(bapMaleBTHUECKUX IPErnapaToB, TOPMO3AT BHEAPEHUE B IIOBCEIHEBHYIO JKU3Hb I'PaKJaH NPOOUOTUKOB U
IPOAYKTOB (D)YHKLHMOHAIBHOIO NUTAaHUs. [lJIsl yiydIIeHus: CUTyaluu, TpeOyeTcsi OrpoMHasi IPOCBETUTENIbHAS
pabora, 4roObl yOeauTh HaceneHue Poccuu, B 3HAUMMOCTH M IOJE3HOCTH IIMPOKOI'O HCIONb30BAaHUS B
paIFOHe TTHTAHHS TIPOAYKTOB (hYHKIMOHATBHOTO Ha3HAYeHHs (IUIIEBbIE MPOTYKTHI-a 1A TOreHbI " .)

B Hacrosmiee Bpems NPUXOOUT MOHMMAHHWE HEOOXOAMMOCTH 3aMEHbl KOHIEHIMHM PALMOHAIBHOIO
MIUTaHUS Ha KOHLEHIMIO ONTHMAJIbHOTO 310pOBOro nurtaHus. [lapagurma niaed yIooBIETBOPEHUS roiona H
MMAIIEBOA 0€30IacHOCTH MEHSETCS MapaJuTrMOM PacCMOTPEHHS TMHINHA, KakK BakHeimero daxropa
COXPAaHEHMS U yIy4LIeHUS 340POBbsl, CHIDKEHHSI PUCKOB BOZHUKHOBEHHS 3a00JI€BaHHM.

B mocnesmHume rompl BO MHOTMX CTpaHax MHpa pAJOBBIE IOKYNATEIH MHUILEBBIX MPOLYKTOB
00€CIOKOEHBI HE CTOJBKO TEM, COAECPXKUT JIM MHUIIA JOCTaTOYHO KAJOpUH M IUIACTHYECKUX CyOCTaHIMN U
YIOBJIETBOPSET JH OHA BKYCO-apOMAaTHUYECKHM 3aIPOcaM, CKOJIBKO OKa3bIBAET M BhIOpAaHHAS MMH IUIIA HA
OXKUIAEMBIi 03I0pOBUTENBHBIN 3¢ ekt Ha opranusM. [IpoBenennsrii B 15 crpanax EBpormeiickoro cotosa B
1996 romy ompoc moutu 15 000 B3pocibIX Jronel mokasai, 4to 9% U3 HHUX NpPEXIe BCEro mpu BbIOOpe
MPONYKTOB MUTAHUS 3ayMbIBaeTcsi HaJ TeM, Kakod MO3UTUBHBIA 3>(P(eKT Ha HX 3H0POBHE OKaXeT
BBIOpPaHHBIA UMM NPOAYKT. 32% OMNPOIICHHBIX OTMETHIIM, YTO YKa3aHHUsS Ha BO3MO)KHOE O30POBHUTEIBHOE
JelicTBHEe BHIOPAaHHOIO MMM TNPOAYKTa IPU €ro IMOKYNKE UIParoT BaKHOE 3HaueHue. Takum oOpasom,
[pollecC TOHMMAaHMWS W OCO3HAaHWS 3HAYEHHs] HE3aMEHUMBIX (DaKTOPOB IHUTaHHUS B MNPOQHIAKTHKE
HapYyLIEHUs 30POBbsI, YBEITHUEHUN MPOIOKUTENBHOCTH KU3HHU, HA4aJICs — JIIOAM BCE yalle MpHOerarT K
WCTIOJIb30BAHUIO OMOJIOTMYECKH AKTUBHBIX JOOABOK, BKJIIOYEHHIO B PALMOH NHUTaHHUA (DYHKIMOHAIBHBIX
MIPOLYKTOB.

[Mutanne nomxHO GOPMHUPOBATHCS HA OCHOBE KIIIOUEBBIX MPHUHIMIIOB 30POBOTO MHUTAHHS C yYETOM
(haKTHUECKHX 3HEProTpaT, BEIMYUHBI OCHOBHOIO OOMeHa, Bo3pacTa. OCOOEHHO 3TO Ba)XXHO B JETCKOM
BO3pacTe.

1% [TpoayKTHI-a1anTOréHBI — MPOAYKTHI IPUPOTHOTO HPOUCXOKAEHHS, CIOCOOHBIE MOBBIIIATH
HecnerpUIECKYI0 COPOTUBISIEMOCTh OPraHU3Ma K IUPOKOMY CIIEKTPY BPEIHBIX (PaKTOpOB
(buznuecKoi, XUMHUYECKON U OUOJIOTUUECKOM PUPO/IBL.
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3/10pOBOE MUTAHUE — OJTHO M3 0A30BBIX YCIOBHI ()OPMHUPOBAHHUS 30POBBS JIETCH, UX TAPMOHUYHOTO
pocta u pa3BuTHs. He3mopoBoe mnuieBoe moBeneHUE (OPMUPYET PUCKH H30BITOYHOW MAcChl Tela,
caxapHoro jauabera, 3a0oJieBaHWUN OpPraHOB TMINCBAPCHUS, DHIOKPUHHOW  CUCTEMBI, CHCTEMBI
KpoBooOpateHus. [loaTBepKIeHHEM PUCKOB CIIY>KAT PETUCTPUPYEMbIE TIOKa3aTenn 3a00IeBaEMOCTH.

OCHOBHBIC TIPHUHIIMITEI 3I0POBOI'O MUTAHUS, KOTOPBIC JNOJDKHBI OBITH YYTCHBI NMPU (HOPMHUPOBAHUU
MeHI0: 1) obecneueHre pasHOOOpa3Hs MEHIO (OTCYTCTBHE IIOBTOPOB OJIIO[ B T€UEHHE JAHS M IBYX CMEXHBIX C
HUM KaJCHIApHBIX JHEH); 2) COOTBETCTBHE JHEPTeTUYECCKON IIEHHOCTHM SHEpro3arparaM, XUMHUYECKOIO
cocrtaBa Onroa - (U3HUOJOTMYECKUM TIOTPEOHOCTSIM OpraHM3Ma B Makpo- M MHUKPOHYTpHUEHTax; 3)
KCIIOJIb30BAHME B MEHIO OJIFOJI, PELENTYPhI KOTOPBIX, IIPEIyCMaTPUBAIOT MCIIOIb30BAHUE IHASIIAX METOI0B
KyJIMHapHOW 00pa0oTKH; 4) MCIOIh30BAaHUE B MCHIO IHIIEBBIX MPOJYKTOB CO CHIDKEHHBIM COICPIKaHHUEM
HACBIICHHBIX YXHPOB, MPOCTHIX CaXapoB, MOBAPECHHON COJNM; a TaKXKe MPOAYKTOB COACPIKAILIUX IMHUIIECBHIC
BOJIOKHA; MPOAYKTHI, OOOTalCHHbIE BUTAMUHAMHU, MUKpPOdJEeMEHTaMH, OU(UI0- U JAKTO- OaKTEepHUSIMH U
OMOJIOTMYECKH aKTHUBHBIMU J00aBKaMH; 5) ONTUMAJIbHBIH PEKUM IMHUTaHUSA; 6) HAIWYKE HEOOXOIUMOro
000pYyI0BaHMS M MPOUYUX YCJAOBUU IS MPUTOTOBJICHMS OJFOJ MEHIO, XpaHCHUS IUIIEBBIX MPOMYKTOB; 7)
OTCYTCTBHE B MEHIO MPOJYKTOB B TEXHOJOTUU H3TOTOBJICHHSI KOTOPBIX MCIIOIb30BAIUCh YCHIIUTEIN BKYCA,
KpPaCHUTENH, 3arpelleHHbIe KOHCEPBAHTHL, TPOAYKTOB, 3aMPEIICHHBIX K YIIOTPEOICHHUIO; a TAKXKe MTPOAYKTOB C
HapyIICHUSAMH YCIIOBUH XpaHEHUS W MCTEKIIMM CPOKOM TOJHOCTH, NPOJYKTOB IIOCTYIHUBIIUX 0€3
MapKUPOBOYHBIX SPJIBIKOB U (MJIM) 03 COMPOBOIUTEIBHBIX JOKYMEHTOB, ITOATBEPKIAIOIINX 0€30MacHOCTh
MHUIIEBBIX MPOAYKTOB.
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4.2.2.Tema Ne 2 «OcHoBBI (PU3H0JIOTHY NULLEBAPEHUSI»

Heas: CdopmupoBars mpeAcTaBieHHEe O (QU3UOJIOTHH MHILEBAPEHUS, POIH HOPMAIBHON
MUKPOQIIOPHI KUIIEYHUKA B QYHKIIMOHUPOBAHUK OPTaHU3MA.

KoHTposbHbBIE BONIPOCHI:

1. Yro mzyuaer Hayka Tpodonorus’?

Kakwne BaxxHelire KOMIOHEHTHI MUY, HEOOXOJUMBIE TS TIOJIEpKaHUsI HOPMAIBHOTO OOMeHa
BeIECTB, ()YHKIIMOHUPOBAHUS OPTaHOB U TKaHEH, TaApMOHMYHOI'O pOCTa U pa3BuUTHs, Bam u3BecTHbI?
Kaxkue otnensl nuieBapuTenbHOro TpakTa Bel 3Haere, ux posib B MUIIEBAPEHUH.
Kaxkas ponp nedenu B mporiecce MuieBapeHus?
HasoBute n3BectHsie Bam THIBI NUIIEBAPEHUS.
Kakwue ¢pyHKIUM BBIMOMHSAET TUILEBAPUTENBHBIA TPAKT?
[Nepeuncnute GyHKINU, BBITONHSIEMbIE HOPMaJIbHOH MUKPOQIIOPON KUIIEUHUKA?

N

Noookow

CnpaBouHble MAaTepHAJIbI 10 TeMe:

Bonpias ponb B M3yueHHH MEXaHHM3MOB NMHUIIEBAPEHHS M YCTAHOBICHHH OOIIUX 3aKOHOMEPHOCTEH
YCBOEHHUS TMHIM TNPUHAAISKUT akaaemMuky A.M. VYromeBy, co3gaBmemy B 1980 romy HOByro
MEXKTUCIUIUIMHAPHYIO HAYKY TPO() OJIOTHIO.

Tpodosorust - 3TO «HayKa O MHIIE, TUTAHWUH, MTUIIEBBIX CBA3SX U BCEH MpoIeccaX YCBOSHHMsI MHUINU Ha
BCEX YPOBHSX OpPTaHM3AIlUM KUBBIX CHUCTEM (OT KJIETOYHOro o OmocdepHoro)». A.M. YromeBbiM ObLia
MPEATIONKEHA TEOPUSl «aJIEKBATHOTO MUTAHHS», OCHOBHBIMHU IOCTYJaTaMU KOTOPOTO SIBJISIETCSl NIPH3HAHUE,
YTO BCE€ KOMIIOHEHTHI ITHIIH (HyTpI/IeHTI)Ill 1 OaIacTHLIE BemeCTBalz) HEOOXOMUMBI JJISl TIOJUIeP KaHUS
MOJIEKYJIIDHOTO COCTaBa OpraHM3Ma M BO3MEIIEHHS €ro IJIACTHYECKUX M OJHEPreTHYECKHX 3aTpaT;
BKJIIOYAIOT B CE0Sl NOTOKH IUTATEJIbHBIX W PETYISTOPHBIX CyOCTaHILMH; OalaHC MHUIIEBBIX BEIIECTB B
OpraHu3Me IOJUIEPIKUBAETCS 32 CUET BBICBOOOXKICHUS OTACIBHBIX HYTPUEHTOB M3 CIOXHBIX IO COCTaBY
MUIIEBBIX TIPOJYKTOB 32 CUET ITOJIOCTHOrO, MEMOPAHHOTO, BHYTPUKJIETOYHOTO TNHINEBAPEHUS, a TaKKe
MHUKpPOOHOT'O CHHTE3a 0aKTEepUsSIMHU MUIIEBAPUTEIHHOTO TPAKTA.

Hcxomst u3 teopun anekBatHoro muraHus (A.M. Yronepa), s HOPMajbHOU JKHU3HEAEATEILHOCTH
OpTaHM3MY HEOOXOJWM TIUTACTHYECKHH W DHEPreTHYEeCKHi MaTepuaj, a TakkKe pa3HooOpa3HbIe
peryJSITOpHBIE CYOCTaHIIMU, KOTOPBIE TIOCTYIIAIOT B OPTaHU3M C IMHIIECBBIMU MPOJYKTaMH.

Pazmmyaror 1mecTs BaKHEHIIMX KOMITOHEHTOB TMHIIHM, KOTOpble HEOOXOIWMBI OpraHW3My s
nojyiepkanus oOMeHa BellecTB, (DYHKIIMOHUPOBAHUS OPTaHOB W TKaHEH, JUIs pocTa U OOHOBJICHUS KJIETOK
OpTaHW3Ma - 3TO BOJa, OCNKH, XHPHIL, YIJIEBOAbI, MUHEpAJIbHBIE BEIIECTBA M BHUTaMHUHBL [Ipexne wem
OpPTaHM3M YCBOUT WX, OHU TIO/IBEPTAIOTCSA PACIHICIUICHHIO Ha 0OoJiee MPOCTHIE AIEMEHTHL. DTO MPOUCXOIHT
Omaromaps mporeccaM IHUIIeBapPEeHNS.

[IumeBaperre — 3TO COBOKYIMHOCTh (DM3MYECKUX, XUMHYECKHX W (DH3HOIOTHYECKHUX IIPOIECCOB, B
pe3ynpTaTe KOTOPBIX TOJ BO3IEHCTBHEM (PEpMEHTOB NHTATENbHBIE BEIeCTBa pacIISIUIAIOTCS Ha Ooree
MIPOCTHIE XMMHIYECKHE COSTUHEHIS], CIOCOOHBIE BCACHIBATHCS Yepe3 CTEHKY JKeTyJOYHO-KHUIIEYHOT O TPAKTa,
MOCTYIaTh B KPOBOTOK M YCBaWBaThCsA KIIETKAaMH opraHu3ma. [lpm 3ToM B mporecce MHIIEBApEHS
MUTaTeIbHBIE BEIIECTBA, IIOCTEIIEHHO MPOJBUTAACH Yepe3 MHUIIEBAPUTENBHBIN TPAKT, MPOXOIIT CyMMapHOe
paccTosiHue MopsAKa IECATH METPOB. DTH MPOIECCH MPOTEKAIOT B ONPEIeIEHHON MOCTIeI0BaTeTbHOCTH BO
BCcEX OTJAeNax MHINEBAPUTEIBHOTO TPaKTa (IIOJMIOCTH PTa, TIOTKE, MUIIEBOJE, )KEMyaKe, TOHKONH U TOJICTOU
KHUIIKAX C y4aCTHEM IEUCHU M XKETIHOrO My3bIpPs, MOHKETYI0UHOM Keme3bl). TONbKO MHUHEpPAIbHBIC COJH,
BOJ/Ia ¥ BUTAMHHBI, YCBAaBAIOTCS YEIOBEKOM B TOM BHJIE, B KOTOPOM OHH HaXOJATCS B MUIIE. bemku, skupsl n
YTTIEBOJBI TOMANAIOT B OPTaHW3M B BHUAE CIOKHBIX KOMILIEKCOB. UTOOBI OHM YCBOWIIHNCH, TpeOyercs
CIoXkHas (Qu3NUecKkas H XuMudeckas mepepaborka. Kpome TOro, KOMIOHEHTHI TMHIH JOJDKHBI
MIPEBAPUTENBHO YTPATUTh CBOIO BUIOBYIO CIEIU(UYHOCTH, WHAUY€ OHM OyAyT MPHUHUMATHCS CHCTEMOM
MMMYHHTETA KaK 9y>KepOIHbIC BEIECTBA.

[IumeBapenre HauMHAETCS C W3MENBUYSHHS IMHUIIM B POTOBOW IOJIOCTH, YBIIAQXXHEHUS €€ CIIOHOH,
MepBUYHOTO MeTabonmm3ma u TpaHchOpMaIK IO BO3JACHCTBHEM (EPMEHTOB CIFOHBI (aMHIIa3bl,
poTenHassbl, Jaumnasbl, pocdarasslr, PHK-a3er). CpemHsis mpogoKUTENsHOCTS TPEObIBAHMS TIHIIU B TTOJIOCTH
pTa AOIDKHA COCTAaBISTH mopsaka 15-20 cex. B ciydae cokpateHnsi BpeMeHH HaXOXK/ISHHS TTHIIU B TTOJIOCTH
pTa, HapYIIAIOTCS MPOIECCHl IMHINEBAPEHUs, COOTBETCTBYIOIINE NAaHHOMY YYacTKy NHINEBAPUTEIHHOTO
TpakTa (M3MeNbYeHUE, pachaj KpaxmMall Ha TPOCThIE caxapa).

Jaiee cnenyer 3Tam nepenBKEHHE MTUIIEBOr0 KOMKa 3a CUET MEePUCTATbTUYCCKUX ABMIKEHUHN MBIIIII
[JIOTKM W THUIIEBOJA B JKEIYAOK. AKT IJIOTaHHS BKIOYaerT B cebs (asy pOTOBYHO (IIPOM3BOIBHYIO),

1 Hy’[’pI/IeHTI)I — OUOJIOTHYECKU 3HAYKMBbIE KOMIIOHCHTBI,
12 bannactabie BCIICCTBA — OHOJIOrMYECKU HE3HAYUMBIEC KOMITOHEHTEI.
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TJIOTOYHYIO (OBICTPYI0 HENpPOHM3BOJIBHYIO), MHIIEBOJHYIO (MEUICHHYIO HENpPOH3BOIBHYI0). CpemHsis
MPOIOIDKUTENIBHOCTh BPEMEHHM MPOXOXKACHHS MUIIEBOrO0 KOMKA uepe3 MHILIEBOA COCTaBlsieT 2-9 cek, M
3aBHCHT OT IUIOTHOCTH NUIW. [y mpemoTBpamieHus oOpaTHOro TOKa NHINHM, a TaKKe pasrpaHHYCHUs
BO3/ICICTBUS HA HEE MHUIICBAPUTENBHBIX (DEPMEHTOB, MUIIEBAPUTEIBHBIN TPAKT 00ECHEUEeH CIennaIbHBIMU
KJIaTlaHaMH.

[InmeBoil KOMOK, IONAB B JKEIYAOK, B TEUEHHE TPEX-IIATH HacOB IOABEPraercsi MEXaHWYECKOW U
XHUMUAYeCcKo 00paboTke (IMOA BO3IEHCTBHEM JKEITYJOYHOIO COKa M NPUCYTCTBYIOUIMX B HEM COJISTHOM
KHCIIOTBI, KOTOpast 00eCIeunBaeT KHCIYIO Cpey B JKEIyJIKe, BBI3BIBACT JIEHATYPAIHIO U Ha0yXaHHe OENKOoB,
AKTHUBHPYET MEIMCUHOTeHbI, OKa3bIBAET OAKTEPULIUAHBIN Y3 QEKT; MENCHH - IepeBapuBaeT OEIOKCOoaepIKAIIHIE
MUIIEBbIC MPOAYKTHI). JIMMONUTHYECKAass aKTHBHOCTb IKEIYIOYHOIO COKAa CIOCOOCTBYET pACIICIICHHUIO
OMYJILI'MPOBAHHBIX JXUPOB MOJIOKA. O6pa3yron1aﬂc>1 B JKCIYAKEC B 3HAYUTCIBbHBIX KOJIHMYCCTBAX CJIU3b, C
OJTHOW CTOPOHBI, BBIMONHSIET 3alIMTHYIO (DYHKIMIO 3allUINas CIU3UCTYIO KEIyJIKa OT JCHCTBHUS COJSIHON
KHUCIIOTBI, a TakKe CIY>KAT HCTOYHUKOM DHJIOTEHHBIX OCIKOB I WX TOCIEAYIONmEH YTHUIH3alnuu
MUKpPOOpPTaHM3MaMH TOJCTOM KWIIKA. B Jkemyjake TMNpHCYTCTBYET TakkKe CIelUalnbHBId  (akTop,
00eCIIeunBalOIINi B JaIbHEHIIIEM YCBOCHUE BUTaMUHA B1y.

ITocne >xemymka TUIEBOM KOMOK IOMAJaeT B TOHKUM KHUIICYHUK, JIMHA KOTOPOr'O JOCTUTAET 6,5
MeTpoB. KuIlIeuHbId COK B 3TOM OTJENE MUIIEBAPUTEIHLHOTO TPaKTa HMMEET INEIOYHYI0 Cpeay 3a CyeT
MOCTYIIJICHUA B TOHKHMH KUIIIEYHUK JKEJII4YH, COKa HOZDKGJ'IYIIO‘IHOI‘;I JKEJIE3bI U BBIJICJIGHPIP'I CTCHOK KHIIICYHHKA.
CoKk TMO/DKENyIOYHON JKeNe3bl COACPKUT Takue (epMEeHThI, Kak anb(a-aMumiaza (pacuieruiser yriieBoJibl),
PHK-JIHK-myKieas3sl (pacIieruisiioT HYKJIEHHOBBIE KHCIIOTHI), JIAMA3Bl (PACIICIUISIOT JXKHUPBI), TPOTEa3bl
(pacmeruisiroT OeNkn) B BHJE MPOIH3UMOB. Beero B KMIeuHOM coke oOHapykuBaercsi 6onee 20 (hepMeHTOB
(aHTEepOoKMHA3bI, enTHa3bl, Ghocdharasbl, HyKIIeassl, JUAa3a, aMuiIa3a, JakTa3a, caxapasa u ap.). Y JrojaeH,
MIPOXXUBAIOMIUX B PA3HBIX PETHOHAX, BCTPCYAOTCA HHANBUAYYMBI, Y KOTOPBIX OTME€YACTCA HEAOCTATOYHOCTD
MPOAYKIKUY (PepMEHTa JIaKTa3bl, YIaCTBYIOIIEH B yTHIIN3aLUU JaKT03bl. OCOOEHHO YacTO 3TOT BPOXKICHHBIN
nedexr obHapyxkuBaercs y xurenei (40-100% nonymsuuu) Aszuu 1 Adpuku. Cpeau JIHMI[ CIaBSIHCKOTO
TIPOUCXOXKIEHUS (pycckue, Oenopychl, YKpPawHIIbI) OePHUIIMTHOCTD JIaKTa3bkl oOHapyxkuBaercs y 10-15%
MIpECTaBUTENEH MMOMYIIALNH.

B TOHKOM KWIIIEYHWKE MPOWCXOIAWT M BCACHIBAHME OCHOBHOW MAacChl O0Opa30BaBIIMXCS MPOCTHIX
XUMHYecKuX (pparmenToB numn. He mepeBapeHHbIe OCTATKY MHUIIHM JaJiee TOCTYIAIOT B TOJICTHINA KAICYHUK,
B KOTOPOM OHHM MOTYyT HaxoiuTbca oT 10 mgo 15 wacoB. B 3ToM oTaene muIeBapUTEIHHOTO TpakKTa
OCYIIIECTBIISIIOTCSL TTPOIIECCHI BcachIiBaHUSA BOmbI (M0 10 1 B CYyTKH), MHHEPAIBHBIX COJIEH, IPOTEKAIOT
OCHOBHBIE TPOLECCHI MUKPOOHON METa0ONMHM3aIMi OCTATKOB IHTATENbHBIX BEIIECTB, MOCTYNHUBIINX H3BHE
Wi 00pa3oBaBIIMXCA B MHIIEBAPUTENHFHOM TpakTe. [IpomomKuTensHOCTH Tpollecca MHUIIEBAPEHUAS Yy
3I0POBOTO YEJIOBEKA COCTABIISICT B 3aBUCUMOCTH OT CTPYKTYPBI MUTAHUS COCTABISLET oT 12 10 36 yac.

BcaceiBanme ocymiecTBisieTcss Ha BCEM TPOTSHKEHHWH IMHIICBAPUTENFHOTO TPAaKTa, ITOBEPXHOCTH
KOTOPOT'O TOKPBITA BOPCHHKAMH, PA3IUYAIOIIMMUCS 1O CTPYKType W (YHKIUH B 3aBUCHMOCTH OT CBOEH
nmokanuzanui. Ha 1 mm crmmsucroit mpuxomures 30-40 BopcuHOK. BceackiBanme ocymiecTBisieTcsi 3a CUer
peanm3aniy  HECKONbKMX MEXaHW3MOB (ITACCUBHBIA TpaHCHOPT, oOnerdeHHas auddysus, axTHBHBIN
tpancnopt). Ilpu stom, 50-60% npomykroB Merabonu3ma OEIKOB BCAChIBACTCS B JABEHAALATHIIEPCTHON
kumke, 30% - B Toukoi u 10% - B TOJICTOM OTHAENE KUIICYHUKA. YTJIICBOIBI BCACHLIBAIOTCSA TOIBKO B BHJIE
MOHOCaxXapoB, TIPY 3TOM MPHUCYTCTBHE B KHUIIIEYHOM COKE COJIeH HATPHUS CYIIECTBEHHO MOBHIIMIAET CKOPOCTh
ux BcacwiBaHusA. [IpomykThl MeTabomm3ma KHPOB Tak K€, KaKk W OONBIIMHCTBO TOCTYHAIOMIMX C MHUIIEH
BOJIO- U XKUPOPACTBOPUMBIX BUTAMUHOB, BCACHIBAIOTCS B TOHKOM OT/ZeJIe KUIIIEUHUKA.

Baxnyro pomp B mporecce MUIIEBAPEHHs] WUTPAeT TE€YeHb, B KOTOPOH IMPOUCXOAUT OOpa3oBaHUE
xemar. JKemdb CrmocoOCTBYET SMYINbralliy JKUPOB, BCACHIBAHHUIO TPUTIHIIEPHUIIOB, aKTUBUPYET IUMA3Y,
CTUMYJHPYET TEPUCTAIBTUKY, HWHAKTUBUPYET TIETICHH B JBEHAANATHIIEPCTHON KHWIIKE, OKa3bIBaeT
OaKTepUIMIHBIN U OakTeprocTaTHIeCKUi (P eKT, yCHIrBaeT THIPOIN3 U BCAChIBAHNE OEITKOB U YTIIEBOOB,
CTUMYJHPYET MPONU(ePaIHI0 SHTEPOIIUTOB, MPOIECCH 00PA30BaHUS U BBIACICHUS KEITIH.

BoNbIIMHCTBO TacTpOMHTECTHHAIBHBIX TOPMOHOB B XUMUYECKOM OTHOIIEHWH TIPEACTABIISIOT COOOM
MENTHIBI M OKa3bIBAIOT MHOXKECTBO Pa3HOOOpa3HbIX 3(PPeKTOB Ha (PYHKIWU MUIIEBAPUTEIHHOIO TPAKTA U
obmena BemiecTB. OHH BIIMSAIOT Ha CEKPEIHMIO BOJBI, SJIEKTPOIUTOB U (PEPMEHTOB, MOTOPHYIO aKTHBHOCTh
KEITyIOYHO-KHUIIIEIHOTO TPAKTa, BCACHIBAHKE BOJIBI, AIIEKTPOIMTOB U MUTATENBHBIX BEUIECTB, JIEATEIHHOCTh
CEP/ICYHO-COCYIUCTON CUCTEMBI, (YHKIMOHAIBHYIO aKTHBHOCTh HJOKPHHHBIX KIIETOK MHUIIEBAPUTEIHLHOIO
TpaKTa ¥ JPYruX 3HIOKPUHHBIX KeJe3.

B 3aBHCHMMOCTH OT NMPOMCXOXICHUS (EPMEHTOB pPa3IMyalOT TPU TUINA NUILeBapeHus: 1) 3a cyer
(epMeHTOB, CHHTE3MpPYEMBIX JKele3aMH 4YeloBeKa; 2) 3a cuer (EepMEHTOB, CHHTE3MPOBAHHBIX
MHUKpPOOpPraHU3MaMH; 3) OCyLIeCTBIsieMoe (pepMeHTaMHt, COIEPIKAIIMMHUCS B COCTaBE IPUHUMAEMOH MUIIIN.
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B 3aBucuMOCTH OT JTIOKaMU3aliy NHILIEBaPEHUE MOIPA3IesIOT Ha BHYTPUKIETOYHOE, KOT/Ia TPOLIECCH
THIIPONTN3a MHUTATENbHBIX BELIECTB MPOUCXOISAT BHYTPH KIJIETOK (32 CHET JM30COMAIBHBIX (PEPMEHTOB), U
BHEKJIETOYHOE (TI0JIOCTHOE M MIPUCTEHOYHOE).

Taxum 00pa3oM, NHUIEBAPUTEIBHBINA TPAKT B OPraHU3ME YEIOBEKa BHITIOIHACT HECKOIBKO (QYHKIUH:

1) cexperopHas (GYHKIMS - XapaKTepu3yercsi oO0pa3oBaHHMEM ITHIICBAPUTEIBHBIX COKOB (CIIOHBI,
KETYAOYHOT0, TIOKENYJOYHOT0, KHIIEYHOTO COKOB H YKETUH);

2) MOTOpHast PYHKIHUS - 3aKIFOYACTCS B )KEBAHUH, TJIOTAHUH, TTEPEMCIINBAHUH, MTEPSIBIKCHUH TTHIIN
10 MUIICBAPUTCIBHOMY TPAKTy W YAAJICHHUIO HU3 OpraHu3Ma HE IMEPEBAPHMBACMbBIX OCTAaTKOB, B JABWIKCHUHN
BOPCHHOK M MHKPOBOPCHHOK; OCYIIECTBISIETCS MYCKYJaTypOH MHUIIEBAPUTEIBHOTO armapaTa Ha Bcex
3Tanax KOHBeiepa;

3) BCacChIBaTCIIbHAA (byHKHI/IH - 3aKJI04acTCsd B MOCTYIUICHHU K3 IOJOCTH KEITYJOYHO-KUIICYHOI' O
TpakTa B KPOBOTOK IMPOJYKTOB PACHICIJICHHS OCIKOB, KUPOB U YIJICBOJIOB (aMHHOKHUCIIOTHI, TJIMIICPHH,
YKUPHBIE KUCIOTHI, MOHOCAaXapH/Ibl), BOJBI, COJIEH, JIEKAPCTB U APYTUX COCAMHEHUH;

4) BHyTpUCEKpeTopHas (GYHKIHMS - 3aKIIOYarollascs B BbIPA0OOTKE T'OPMOHOB, OKa3bIBAIOIINX
peryimpyroniee IeicTBUE HAa MOTOPHYIO, CEKPETOPHYIO M BCACBhIBATEIbHYIO (DYHKIIMHU MUIIEBAPUTEIHHOTO
TpakTa (racTpuH, CEKPETHUH U IPYTHe TOPMOHBI);

5) skckperopHas (GyHKIHS - 00ECIEYMBAET BBIICICHHWE MHUINEBAPUTEIBHBIMUA JKEIE3aMU B IMOJIOCTh
YKEITyIOYHO-KHUIIIEYHOT 0 TPaKTa MPOAYKTOB 0OMeHa (MOYeBHHA, aMMHUAK, JKETIHbIE TUTMEHTHI), BOABI, COJIEH
TSDKENBIX METAIJIOB, JIEKAPCTBEHHBIX IPENapaToB, KOTOPHIE 3aTEM YAAJSIFOTCS U3 OpraHu3Ma;

6) ABISIETCA MECTOM OOMTAHMS CHMOMOTHUYECKMX aCCOI[MAIlUN MUKPOOPTaHU3MOB.

Hopmanbayto MHKpOGIOpY NHIIEBApUTENBHOTO TpakTa C COBPEMEHHBIX [MO3UIMHA  CIEdyeT
paccMaTpruBaTh KakK MHOXECTBO MI/IKpO6I/IOHeHO3OB, XapaKTCPUIYIOMINXCA ONPEACIICHHBIM COCTaBOM H
3aHUMAIOIINX TOT WJIM UHOM OMOTOIN B OpraHM3Me 4YeloBeka. JTa MHUKpo(dIIopa BKIFOYAET JECATKA M COTHH
Pa3HOOOpa3HbIX BHMJIOB MHKPOOPraHHW3MOB. HeaocTaTok Wi HM30BITOK TOrO WM HMHOrO cyOcTpara Wid
MeTabOoINTa CITY)KUT CUTHAJIOM JUIsl YCHIICHHUSI POCTA MM THOEIH COOTBETCTBYIONIETO 3BEHA DKOJIOTUIECKON
CHCTEeMBI. B mporiecce 3BOMIOIMN TOCTOSHHbIE MPEACTaBUTENIN HOPMAIbHON MUKPO(IOpH! IpeBpamaimics BO
Bce Oomee B3amMocBs3aHHOE T1ierioe. OMHOBPEMEHHO [UISI JOCTIDKEHUS OombInei 3¢ ¢heKTHBHOCTH
npoucxoamna W crnenuanu3anus ux Qyskuwmid. IlomoOHas wWHTErpamms W crenuanu3anys (QyHKIHHA
MO3BOJISIET HOPMAaJbHON MHUKpO(dIIope 310pOBOr0 4elaoBeKa BHICTYIATh KAaK €IHMHOE IIENOE, COrNIACOBAHHO
paboraroliee B MHTEpecax BCE CUCTEMBI OpraHu3Ma, B KOTOPOM OHa JIOKaJIM30BaHa.

C MoMeHTa poxaeHHs peOeHKa, ero KoXa U CIM3UCThIe 00CEMEHSIOTC MUKPOOPTaHU3MaMH, UX YUCIIO
U pa3HOOOpa3zue OMIpeieNsiercs COCTaBOM MHKPOQIIOPHI MaTepu, MEXaHH3MaMU pPOJOB, CAHUTapHBIM
COCTOSHHEM Cpelbl, B KOTOPOH OHM HIPOXOOWIH, THIIOM BCKapmiuBaHusi. K Hacrosmemy BpemeHH
BBISIBJIGHBI HEKOTOpbIE OOLIME 3aKOHOMEPHOCTH 3aCeleHMs KEIyAOYHO-KHMIIEYHOIO TPAaKTa YEIOBeKa
MHUKpOOpraHu3MaMu. Tak, yCTaHOBJIEHO, YTO B IIE€PBbIE€ 4Yachl M JHU B KHIIEYHHKE HOBOPOXKIEHHBIX
BCTPEYAIOTCS MPEUMYIIECTBEHHO MHMKPOKOKKH, CTa(MIOKOKKH, 3HTEPOKOKKH M KIOCTPUAWHU. 3aTeM
TTOSBJISTIOTCS DHTEPOOAKTEpUHN (KUIIICUHBIE MAIOUKH), JAKTOOAmMIIIEI 1 Ondunodakrepun. Co BpeMEHEM B
KUALIEYHUKE MOSABISIIOTCSA, a 3aTeM HadWHAKT MpeolnagaTh HECIOPOHOCHBIE OOJIMTaTHO-aHAIPOOHBIE
Oaktepun (OmdpumodakTepun, dyOaKTepuu, OAKTEPOMIBI, CTPENTOKOKKH, CHHPWILIBI). s Toro d4roOb
MHUKpOOHAsI 3KOJIOTHS MUILIEBAPUTEIBLHOIO TPaKTa HOBOPOXKIACHHBIX 110 CBOEMY COCTaBY NPHONM3MIACH K
TAKOBOWH y B3pOCIBIX, TpeOyeTcss HecKOoNbKo JieT. OcoOeHHO OoOWibHAa MHKpPOQIIOpa HIDKHUX OTIENOB
MUIIEBAPUTENHFHOTO TPakTa. 37ech OOHapykeHbl mpeactaButenu Oonee 500 BumoB Oakrepuit. Yumcio
aHa’pOOHBIX MHUKPOOPTAHM3MOB B 3TOH 0O0JACTH 3J0pPOBOTO B3pocioro demoBeka Oomee uem B 100 pa3
MIPEBBILIAECT TAKOBOE II0 COAEP)KAHUIO a’3pOOHBIX Oakrepuil. OHTEepoOaKTEpHH, BKIIOYAs KHUILECYHBIC
MAJI0YKH, CTaMIIOKOKKH, IPUOBI U Ipyrue aspo0sl, COCTABISIOT HeMHOruM Oosee 1-4% u paccMaTpuBaroTCst
Kak J00aBouHasi MM cirydaiiHas Mukpodiopa. Ha xusneobecriedeHrne MUKpOQIIOPH! KUIIEUHNKA YEI0BEKa B
cpenaeM pacxonxyercs A0 10% mocTynuBIIed ¢ MUILEH SHEPTUH.

[IpencraButenn HOPMalbHOM MUKPOGUIOPHI HPUCYTCTBYIOT B OpraHH3ME 4YelOBeKa B BHUJE
(PUKCHPOBAaHHBIX K ONPENEIEHHBIM PELEeNTOpaM MUKPOKOJIOHUH, 3aK/IIOYEHHBIX B OMOIUIEHKY. brorieHka,
KaK IepyaTka, IOKPHIBAET KOXY M CIM3UCTBIE OTKPBITBIX OKPY)KAIOLIeH Cpene IOJIOCTEeH 3740pOBOro
YeJIOBEKa U COCTOUT M3 3K30IOIMCAXaPHUIOB PA3IUYHOIO COCTaBA MUKPOOHOI'O NMPOMCXOXKICHMS, a TAKKe
MyLUHA, MPOAYLHPYEMOro OOKaJOBUIHBIMH KJIETKaMH CIM3HCTBIX. C (QYHKIMOHAIBHOM TOUYKM 3pEHUs
OWOIJIeHKa pPErylIupyeT B3aUMOOTHOIIEGHHS MEXKIYy MAaKpOOPraHH3MOM M OKpYXarolled cpenou.
[lonamarommii B OpraHu3M MCXONHBIH MHUIIEBOH CyOcTpar B pe3ynbTaTe MHKpOOHOH TpaHchopMmauuu
MPEBpAIIAETCs] B IPOMEKYTOUYHBIH 1100 KOHEUHBIH NPOAYKT C TOW MIJIM MHOW OMOIOTMYECKON aKTHBHOCTBIO.

Hopmanbnaast Mukpodiiopa v IpogyKThl ee MeTadonu3ma.

1) y4acTByIOT B:
1.1. perynsiuuu ra30BOro COCTaBa KMIICUHUKA U JPYTHX MOJOCTEN OpraHu3Ma,
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1.2. merabonu3Me OEIKOB, YTICBOOB, JUIHIOB U HYKIICMHOBBIX KACIIOT;

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

1.4. obecrieueHNH KOJIOHU3AIIMOHHONW PE3UCTEHTHOCTH, MPENOTBpallasi IPIKUBICHIE U Pa3MHOKEHHE
B KHIIEYHUKE YyKEPOTHBIX OPTaHU3MOB WM 3acCeleHUE TeX MU HHBIX 00JacTell MUIIeBapUTEIbHOTO TPAKTa
HECBOICTBEHHBIMH U1l HUX BUJAMU MHUKPOOPTaHU3MOB);

1.5. pemupKyIsSIUA CTEPOUAHBIX COCAMHEHWH W JAPYTrMX MakKkpoMONeKyn (BKIIoYas JieKapCTBEHHBIE
npernaparsl);

1.6. neTOKCHKAIIMU 3K30I'€HHBIX U 3HJIOTCHHBIX CyOCTPATOB;

2) obmamaroT MOpPGOKUHETHYSCKUM JCHCTBUEM (CTHUMYJIMPYIOT POCT SMUTEIHAIBHBIX KIIETOK,
CKOPOCTh MX OOHOBIICHHS HA CIM3UCTHIX, IEPUCTATBTUKY, BIHIIOT Ha KONMYECTBO MOTPEOISEMON MHUIM U
T.1.);

3) BBINOJHAIOT UMMYHOT'CHHYIO (YCHJIMBAIOT I'YMOPAJIbHBI M TKAHEBOH UMMYHHUTET, CTUMYJIHPYIOT
(barouTo3, MPOAYKINI KMMYHOTIO0YTMHOB, HHTEPICHKUHOB, IATOKUHOB);

4) ciayxaT UCTOYHUKOM 3HEpruu (00pa30BaHUE KUPHBIX KUCIIOT);

5) npoayuupyloT  pa3HOOOpa3Hble  OWOJOTHYECKM  AKTUBHBIE  COCAMHCHUS  (BUTAMHUHBI,
JUTIONONIMCaxXapupl, TENTHIOTINKAHBI, aMHHbBI, aHTHOMOTHKH W JPYrHe COeITUHEHUS ¢ aHTUMHUKPOOHOU
aKTHBHOCTKI0, HeHporenTuisl, NO, UHIO0IIBI).

Hopmanbnast Mukpodiiopa - HHAUKATOp (PU3HOIOTHYECKOTO COCTOSHUSI MAKPOOPTaHU3Ma.

CocraB MUKPO(]IIOPEI B OHOIMJIEHKE MOXET U3MEHSTHCS T0J] BIMSHUEM, KaK Pa3IHYHBIX CTPECCOBBIX
areHToB, ()M3UOJOTHYECKOT'0 COCTOSIHUSI delloBeka. MeTUIIMHCKUE UM MEIUKaMEHTO3HbIe BMENIATEeNhCTBA,
BKITIOYAss HMHCTPYMEHTaJIbHOE, XUPYpPTUYEeCKOe WM JIeKApCTBEHHOE BO3JEHCTBHE, MOTYT HW3MEHHTH
[ENTOCTHOCTh UMEFOTIIEHCsT OMOIIIICHKH, YTO BEJIET K yTpaTe ee OTJENbHBIX (PYHKIIH.

Cpenu  (apMakoJOrHYeCKUX IpernapaToB HauOoJiee BbIpaXKCHHBIM mNoBpekaaromuid 3hdexkt Ha
HOPMAJIbHYI0 MHKpPO(]IOpY OKa3bIBAIOT aHTHOMOTHKH. MHOTHE MMMYHOJIEIIPECCAHTH B KOHIEHTpPAIUSIX
ONMM3KMX K KIMHUYECKHM, TaKXe WHTUOHPYIOT pocT OmdumodakTepuil, JAKTOOAIMIII, SHTEPOKOKKOB H
KHIIEYHBIX Majo4Yek. XHWMHUOMpEnapaTsl, KaK MPaBWIO, TAaKXKE BBI3BIBAIOT MUCOMOTHYECKHE H3MEHEHUS.
JlucOnoTHYEeCKr e MPOSIBICHUS BBIPAYKAIOTCS B M3MEHEHUH a0COIFOTHON YHCIIEHHOCTH aHA3POOHBIX W IPYTHX
MIPOKAPHUOTHYECKUX KIIETOK, WX BHUIOBOTO M HITAMMOBOI'O COCTaBa, CIIEKTpPa M KOJIWYECTBA 00pa3yeMBbIX
MHUKPOOHBIX METa00IHUTOB. PazpaboraHo 00MbIIOE KOTHYECTBO TECTOB, MO3BONSIOIMINX 00bEKTUBHO CYAUTH O
COCTOSTHIH HOPMaJIbHOM MUKPOQIIOPHI U e¢ (PYHKIIMOHALHON aKTUBHOCTH, CTETICHU MTOBPEXKICHMSL.

Hopmanpaast Mukpoduiopa KHIIEYHHKAa HMEET OOJBIIOe 3HAYEHHWE B YCBOCHHH OHMOIOTHYECKH
AKTHUBHBIX BEIIECTB U UX BHIPAOOTKE.

B pesynprare HapymeHuss HOpMOOHOIIEHO3a BO3HUKaeT aucOakTeprol. JncOakTepno3 KUIIEUYHHKA
SIBIIACTCSI OMHUM W3 (PaKTOPOB, CIIOCOOCTBYIOMIMX 3aTSHKHOMY, PEIHIMBHPYIOIMIEMY TEUSHHIO IENOTO Psia
3a00eBaHuil (IUCIIETICHS, aJUIEPTHH, YaCThIe MPOCTYAHBIE 3a00IeBaHM, THIIOBUTAMIHO3 B).

YcranoBneHo deTsipe (POpMBI MPOSBIICHUS TUCOAKTEPH03a, BRIPAKAIOIIIEC:

1) HapymieHneM UMMYHHOTO CTaTyca;

2) HapylIeHNEM MUIIEBAPEHN U YCBOSEMOCTH IHINH, OTCYTCTBHEM alleTUTa W CHIDKEHHEM CHHTE3a
BUTaMHUHOB I'pymIibl B;

3) cHIDKEHUEM TONIEPaHTHOCTH CIIM3UCTON KHUINEYHUKA K AEHCTBUIO TATOT€HHOW MUKPODIOPHL;

4) cHUKEHUEM JIETOKCHKAIIMOHHON CIIOCOOHOCTH MHUKPOQIIOPHI.

Ha mpaktuke Bce 3TH (OpMBI, Kak IPABHUIIO, BCTPEUAIOTCS BMECTE, UYTO SIBISETCS PE3YIHTATOM
TTO3/THETO OOpAIeH sl 32 MEAUIIHCKON TTOMOIIIBIO.

Ycnexu, JOCTUTHYTBIE B 00JACTH MHUKPOOHOIOTHYECKOTO H3YYeHHS MHUKPO(IOPHI KHIEYHHUKA
YeloBeKa, IMOCTYXIIA TPEANOCBUIKOW K Pa3padOTKe TUETHYECKUX U JedeOHO-POPUIaKTHIECKUX
KHCIIOMOJIOUHBIX TMPOayKToB Ha ocHoBe Lactobacillus, Bifidobacterium u Streptococcus. T'iaBHbIM
Ha3HAYEHHEM MAacCCOBOT'O YIIOTPEOJIEHUS KHUCIOMOJIOYHBIX TPOAYKTOB SBIIJIOCH TOJABIIEHUE KUIIEYHBIX
THIJIOCTHBIX OaKTepui, JUKBUAANUS JUCOMOTHYECKHX HAPYIIEHWH B MHIIEBAPUTENFHOM TPAKTE 3a CUET
BBEJICHHS B OPraHMW3M 4YEIIOBEKa OOJBIINX KOJIMYECTB JKMBBIX AHTAarOHUCTUYECKHX MOJOYHOKHCIIBIX
OaKTepwHii.

Jucbakrepro3, B 3aBHCHMOCTH OT XapakTepa HW3MEHEHHs] COCTaBa MHKPOQIIOPHI TOJICTOTO
KHIIEYHUKA, TTO[Pa3/IeNAeTCsl Ha 3 CTENeHH.

Hucbaxkreprno3, Kak NpaBHJIO, COYETACTCS C APYTMMH HAaTOJOTMYECKHMMHU CHHAPOMAaMH, ITO3TOMY
MEpOIPHUATHUS 110 KOPPEKIMH HAPYIIEHHOI'0 MUKPOOHOILIEHO3a OCYIIECTBISIOTCS OAHOBPEMEHHO C JICUEHHEM
ocHoBHOro 3a0oneBanus. llomoxurenbHeie 3QQeKThl Npu AUCOAKTEPHO3E JOCTUTAIOTCS MCIOIb30BAHUEM
MpOoOMOTHYECKUX MPENapaToB UM MPOLYKTOB, 00JIa1aI0IIUX TPOOHOTHUECKUMU CBOHCTBAMH.

[lo cBoemy peicTBUIO NPOOMOTHYECKUE IMIpenaparhl, IMPUMEHsEeMble MpH IUCOAKTEpUO3e,
pa3AenioTcsl Ha KIacChl:
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1. Knaccuyeckue npoOHOTHKH (M3 0OTUTaTHOH (hJI0pHI YeTOBEYECKOro OpraHu3Ma: Kojiu-, Oupumaym-,
JIAKTOOAKTEPHH. ).

2. CaMO3TMMHHUPYIOIIMECS. aHTaroHUCTHl (M3 INTaMMOB, HE XapaKTEepHBIX Ui OpraHu3Ma:
0aKkTUCYOTHII, OMOCTIOPHH, CIIOPOOAKT).

3. KomOunupoBaHHble TpoOHoTHKH (OnUIoHT, OM(HKON, aunon, JIMHEKC, OM00AKTOH, KUIAIH).

4. ImMoOuMIM3upoBaHHbIE Ha cOpOEHTE KUBBIC OakTepuu (OudumymoakTepuH-popre).

5. KomOuHMpoBaHHBIE ¢ IM30IIUMOM (Oumm3).

6. [Ipenapatsl - MPOAYKTH MeTaboIM3Ma HOPMAITLHOH MUKPOQIIOPHI (XUIIak-(hopTe).

7. PexomOuHaHTHBIE - cyOayinH (O0akTepun Subtilis, KOHTPOIUPYIOIIUE CUHTE3 O.2-MHTEP(EPOHA).

Haunbonee »¢pdekTHBHBIM CpeAcTBOM MNPOQWIAKTUKH U JICUCHUs JUCOAaKTepruo3a  SBISIOTCS
npenapathl OupuIyMOaKTepruHa.

Xopommit  3QQeKT TMEepBUYHOM W BTOPUYHOH MNPOPHUIAKTHKA JUCOaKTepHO3a JIOCTHUTAeTCs
WCTIOJIb30BAaHMEM OTEYECTBEHHBIX KHCIOMOJIOYHBIX MPOAYKTOB, OMOMOpOKeHHOro. [IBa crakana kepupa B
JICHb WJIM OJ[HA TOPIHS OMOMOPOXEHHOTO OOECIICYMBAIOT OPTaHM3M IOJIC3HOW MHKPOQIIOPO, CyTOUHOM
MOTPEOHOCTHIO KAJIbIIMs, BATAMHHOB U aMUHOKHCIIOT, HEOOXOMMBIX JUISI IPEAYIPEXKACHHS OCTEOI0po3a.

D¢ deKTHBHOCTh HCIONB30BaHHUSI OMOMOPOXKEHOI0 B NpoduiIakTHKe aucOakTepuo3a y jaered Oblia
uccreioBana Ha 06asze OF0/DKETHBIX JOIIKOJIBHBIX YupexaeHui r. Omcka. VccnenoBanue mpoBoIHIIOCs B TPU
JTama: TMEepBBI dTall - OIEHKAa 3/I0pOBbsl JIeTel mepen NpOBEACHUEM OKCIEPHMEHTa; BTOPOM JTam —
JKCIIEpUMEHTANIbHBINA, BKJIIOYAJ BBIAaYy OHOMOpOKeHHOro (6 Hemenb) ¢ MOCIenyoImuM HaOIIoIeHHeM 3a
COCTOSTHUEM 3JI0POBBS JETed M HACTPOCHHS — 3 MecsIa; TPETUH dTam — DKCIICPUMEHTAIBHBIN, BKIIOUYAT
MTOBTOPHYIO BBIIATy OMOMOpPOXKEHHOTO (6 HEIeNh) ¢ MOCIEeAYIOMUM HaOI0IEHUEM 32 COCTOSTHIEM 370POBBS
JeTeH M HaCTPOEHUS — 3 MecsIia.

B uccnenoBanne Obiio BKIIOWEHO 179 mereid, mocemaBmIuX JOMIKONBHBIE OPraHHU3ANH, U3 HUX 92
pebeHKa COCTABHITM «OCHOBHYIO» TPYIITY (IETU TOJy4YaBIIde ¢ PallMOHOM IHUTaHHUs OMOMOpOXKeHHoe), 87 —
«KOHTPOJILHYIOY» TPYIITY (I€TH KOTOPHIE MATAIUCH 10 OOBIYHOMY MeHI0). Jjist oGeciedeHns JOCTOBEPHOCTH
HCCIICI0BAaHNUS MUHUMAaJIbHAsI YMCICHHOCTh JeTell No/KHa Obula cocTaBilATh He MeHee 37 uen. ['pymnmel He
pa3nyanuch 1mo Bo3pacty (p>0,05).

Jis TMHaMU4ecKoro HaOJIOAEHHs 32 COCTOSHUEM 3/10pOBbs A€Tel Ha MEpUo] SKCIEpUMEHTa ObUIN
BBEICHBI: «KapThl MEIUIIMHCKOTO HAOIOMCHUM», COCTOSBINME W3 IMACHOPTHOW M CIICIIHAbHOW dacTeh. B
CIIENHABHYIO 9acTh BKJIIOYANACh MH(GOPMAIMS MO KIMHUYECKUM MPOSBICHUAM 3a00JICBAHUI M HAINYUIO
’Kao0 Ha 3710pOBhE (KOXKHBIC IIOKPOBBI, XapaKTep CTyJIa U €ro KPaTHOCTh, APYTHE )KAIOObB); «POIUTEIHCKUEC
MH(OPMAIIMOHHbIE KapThl», BKIIOYAIONIas WHPOPMALUIO OT POAHUTENeH O (akTax IMOIydeHHsS peOCHKOM
CHEeLHAIN3UPOBAHHON MEAULIMHCKOMN MOMOIIM U aHTUOMOTHKOTEPAINH, a TAKXKE O HAIMYMU Y JeTeH kanoo
Ha COCTOSIHUE 30POBbS - )KaJ00bl CO CTOPOHBI JKEIYJOYHO — KUIIEYHOI'O0 TPAKTA, aJNICPIUYeCKue KOXKHbBIE
MIPOSIBJICHUS, KaJOObI CO CTOPOHBI OPraHOB IbIXaHUs, IIPOYUE; «OIPOCHUK POIAUTENEH», BKIIOYABIIMHA
BOIPOCH O HACJEINCTBEHHBIX 3a00JIEBaHUSX, NCUXMUECKOM M (PM3UYECKOM Pa3BUTHM PeOCHKA C MOMEHTA
POXIEHHS, YMOLIMOHATIBHOM COCTOSTHHUH.

B xoze nccnenoBanus y nerei TpoeKpaTHO OTOMpacs Ha 0aKTepHOIOTHIECKOe NCCIIeIOBaHNE Kl (10
MEpBOro Kypca IpHeMa, IOCle HEro W Iocie BTOPOro Kypca MpHUeMa), ONpeNessIMCh JIAKTOOAKTEpHU;
oudumodakrepun; SHTEPOKOKKH; kmoctpumuu; E. coli tummuneie, E. coli makrozoneratuBHbie, E. coli
TeMOJIMTUYECKUE; Ap. YCIOBHOIATOI€HHBIE 3HTEPOOAKTEPHH; CTA(MIOKOKK 30JIOTUCTBIN; CTa(HIOKOKK
canpopUTHBIH, AHIEpPMaTbHBIN; Tpoxskenogooupie rpudsl poxa Candida; HepepmeHTHpYIOIINE OaKTEPUH;
naToreHHele 0axkrepuu. MccnenoBanus BRINOIHINCH B AKKPEIUTOBAaHHOM HCIIBITATEIbHOM J1a00paToOpHOM
rentpe (arrectar akkpeautaiun NePOCC RU 0001.510193).

[lo nmanHBIM 71a0OPATOPHOrO KOHTPOJSA B Hayajle IKCIIEPUMEHTA BCE AETH (BHYTPH OCHOBHOH H
KOHTPOJIBHOW rpymm) Obuld pa30WTBl HA [BE TPYHIBl — JE€TH CO 3I0POBOM MHUKPOQIIOPOH U JeTH ¢
MPOSIBJIGHUAMHU JAMCOAaKTEpUo3a, IMpPH 3TOM BTOpas TpyHma MoApasfessiack Ha TpH MOArpynnsl (B
COOTBETCTBHH C Kiaccudukanueir aucOakrepuo3a mo W.b. Kyeaesoit u K.C.Jlagomo, 1991 rtom) -
IucOaKTepro3 IEpBOM CTEMeHW (JaHHAs TIpyNNa XapakTepu3oBajach CHIDKEHHEM Ha | — 2 mopsaxa
Konr4yecTBa OM(UI0- M JTaKTOOAKTEpHid, KHUIIEYHOW IaJlOuKH); AMCOAKTEpHUO3 BTOPOHM cTereHu (Ha (oHe
CHIDKEHUS coliepkaHusl Ouduuo- n nakrodbakrepuil Ha 1 — 2 mopsaka u Oosiee, BBIABISUIOCH YBETUUEHHE
KOJIMYECTBA YCIOBHO-TIATOTEHHBIX CTa(MIOKOKKOB, YCIOBHO-TIATOr€HHAsi (Jiopa MMena T'eMOJIUTHYECKHE
CBOMCTBa); IMCOAKTEPHO3 TPETbell CTENeHU (XapaKTepU3yeTcs 3HAUYNTEIbHBIM YMEHBIIEHHEM KOJIUYEeCTBa
aHaspoboB (Oudumo- M nakrodakTepuil ) W yBenuueHueM a’poOoB (106-7 KOE/mn u Bblme.), Hamuuue
rpuboB poaa Candida, cradMIOKOKKOB.

PesynbraTel nccnenoBaHus - mepen MPOBEACHHWEM SKCHEPUMEHTa (IEepPBBIA 3Tal HMCCICAOBAHMS)
CTaTUCTUYECKUX PA3JIMYMi B YaCTOTE U CTEIEHM IPOSBICHHS TUCOAKTepHo3a B OCHOBHOW M KOHTPOJBHOM
rpymnmnax He obut0 (p=0,375). SBnenus nucOakTepro3a pa3HOH CTENEHU BBIPAXKEHHOCTU OTMEYaINCh y 77,2-
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80,9% obcnenoBaHHBIX AeTeil. Tperbs cTenenb nucOakTepro3a orMedanack B 2,1% OCMOTpEHHBIX, BTOpas

creneHs — y 35,2% nereit, nepsas —y 30,1%.

Ha BTOpOM »Tame Hay4HO-IPAKTUYECKOW (MCCIENOBATENbCKOM) paboThl (IKCIEPEMEHTAIBLHOM) - Y
JieTell OCHOBHOW TpYNIBI YacTOTa OTKIOHEHUIH OT HOPMaJbHBIX 3HAaueHUH OuduaodakTepwii, THIHYHON
KHIIEYHON MaJlOUKH, KAIICYHOW MAJIOYKU C TeMOIMTHYHECKHMH CBOMCTBAMH, 30JIOTHCTOTO CTA()MIOKOKKA,
rpuboB Candida u HedepMeHTHUpYIOIIMX OaKTEpUi CYIIECTBEHHO CHU3MJIACH; IIOKa3aTedd HWMEH
CTaTHCTUYECKU 3HAUMMBIE PA3JIMyMs 10 CPAaBHEHHUIO ¢ KOHTponbHOH rpymmoi (p=0,000...). Y nenpHBINA Bec
Jerell ¢ MpOSABICHUSIMU AUCOAKTEpHO3a 3HAYMMO HE M3MEHWJICA, HO IIPU 3TOM CYILECTBEHHO COKPaTHIIOChH
KOJTMYECTBO JCTEH CO BTOPO CTEMEHBIO AUCOAKTEPH03a U COOTBETCTBEHHO YBEIUYHIIOCH KOJTMYECTBO JIeTel
C IIEPBOH CTENEHBIO.

ITociie mpoBeneHust TPETbEro 3Tana MCCICAOBAHUSA YIENBHBIM BEC JETEH C IPOSBICHUIMHU
nrcOaKTepro3a B OCHOBHOM TpyIie cocTaBiisut 36,3%, mpH 5TOM NPOSIBICHUI TPEThEl CTEleHN Cpey AeTel
«OCHOBHOM» TPYIIBI HE HAOJI0JANIOCh, PACIPOCTPAHEHHOCTh BTOPOHM CTEleHW cokpartuiack 10 9,1%
(puc.1). Pe3ynpTaTthl MO KOHTPOJIBHOW TpYIIE CTATHCTUYECKH 3HAUMMBIX DPa3JIMYMi C TEPBBIM 3TaIlloM
HUCCIIEJOBAHUN HE BBLISIBUIIN.

AHanu3 JOUHAMUKH TIOCEIIAeMOCTH [OIIKOJBHOW OpraHU3alliil IIOCNIe peah3allid BTOPOTO U
TPEThEro dTama HCCIeJOBAHMS CBHUAETEIBCTBOBAI O CTATUCTUYECKM 3HAYMMOM MEHBIIEM KOJHYECTBE
MIPOMYCKOB Cpeay JeTeil OCHOBHOW I'PYMIBI, COCTaBUBIIEM — 2,3 IHS B MECAI, O KOHTPOJIBHOW TpyIIe —
4.8.

K gucny monoxxuTenbHbIX Pe3ynbTaToOB 3KCIIEPUMEHTA CIIEAYEeT OTHECTH CYIIECTBEHHOE COKpAIIeHne
Kallo0 Ha aJIepruiecKue peakiuu, AepMaTHThI, HaPYIICHHS JESTEIbHOCTH KETYJI0UYHO-KUIIIEYHOTO TPaKTa
y neredd. Taxoke Bce 6€3 UCKIIOYEHHUS] POAUTENH OTMETHIIH YIyUIIEHNE IICHX0-3MOLNOHAIBEHOIO COCTOSTHUS
neTell B JHU, KOTJa JIeTSIM BBIIaBaIOCh MOPOXKEHHOE.

[To pe3ynbraTaM BBIMOJIHEHHON PadOThI OBLIO CIEIAHO 3aK/I0UeHHE 00 3(PPEKTUBHOCTH BKIIHOYEHHS
B OCHOBHOW pAalMOH THTaHWs peOeHKa MPOIYKTOB MPOOHMOTHYECKOro JeHCTBHS B (OpME KypCOBOTO
Ha3Ha4YeHMUs B KauecTBE BTOPOrO 3aBTpaka WiIM mongHuka. Ilo uroram mepBoro u BTOPOro Kypca
(IPOXOIKUTETLHOCTDh KaXKIOTO ITUKIIA 6 HEMENb) IIpreMa OMOMOPOXKEHHOT'0 Y JIETeH OTMEYaIOCh CHUKEHHUE
BBIPQ)KEHHOCTU JUCOAKTEpPHO03a, COKpALeHUEe KOJIMUYECTBA JIeTell ¢ AUCOaKTEpuo30M, COKpAIEHUE Kajo0 Ha
JUC(YHKIMU KUIIEYHUKA, aJJIEPTUYECKUE PEaKIUU U JAEPMATHUThI, TAKXKE OTMEYAJIOCh YIydIIEeHHE ICUXO-
SMOILIMOHAJIBHOTO COCTOSIHMA JIeTel, IOBBIIIAJach I10CEIIAEMOCTh JIE€ThbMHU JOLIKOJIbHON OpraHu3aluu.
Yrotpebiienne OHOMOPOKEHHOTO HE TIPUBENIO K POCTY 00pamaeMOoCTH JASTel 32 MEAUITMHCKOW ITOMOIIBIO C
CUMITTOMATHKOW 3a00JIEBaHMI BEPXHHUX NbIXaTEIBHBIX IyTEH B TIEPHUOA TOBBIMICHHOW 3a00JI€BaEMOCTH
IPUOIOM W OCTPBIMU PECIIUPATOPHBIMM HHGEKUUsMHU. [IaHHBIX, CBUAETENBCTBYIOIIUX 00 YXYALICHUH
3[I0POBBSI PECIIOHICHTOB, HE BBISIBJICHO.

Takum 00pa3oM, MOJNyYeHHBIE BBIBOZBI, IIO3BOJSIIOT PEKOMEHIOBATH C LEIBI0 MPOPHIAKTHKH
oucOaKkTepro3a M ero MpOosIBIECHUM Yy AeTel, BKIOYEHHE OMOMOPOXKEHOrO B OCHOBHOW palMOH NUTAHUA
JeTEN.

Cnucox 00noaRumMenbHOU TUMEPanypsl no meme:

1. Ammposa K.M., Pomun U. A., CxisipoB C. I1., CumonoB A. H. [lone3nas mukpodiiopa KUIIEIHUKA U €€
Koppekuus mnpoOuotukamu // IlpuopuTeTHble M MHHOBALMOHHBIE TEXHOJOIMHM B >KUBOTHOBOACTBE —
OCHOBa MOJCPHH3ALMUHU arponpoMbIIUIEHHOro Komiuiekca Poccun: COOpHUK HayuyHBIX CTateidl o
MaTepuajaM MEKIYHapOOHOM Hay4HO-IPAKTUYECKOW KOH(EepeHIMH Hay4dHBIX COTPYIHHUKOB H
nperiogasareneit (r. CtaBponois, 16 gekadpst 2016 r.). — CraBpomons. — 2016. — C. 17-25.

2. beasmep C.B., 'acmimnaa T.B. PanmonanbHOe muTaHue W COCTaB KUIIEYHOH MUKpodiaops! / Bompock
nerckot aueronoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.

3. bemsmep C.B., Mankou A.B. Kumeunas wmukpodiopa u 3HaueHHE MpPeOMOTHKOB MJsl €€
¢ynkumnonuposanus // Jlewamuii Bpau. — 2006. - Ne 4. — C.60-65.

4. T'ypuna O.I1., bmuo A.E., BapmamoBa O.H. u nmp. Yacto Ooneromue AeTH: UMMYHOIUATHOCTHKA U
peabunuranus // [lemuatp. - 2011, — T.11. - No2. — C.45-52.

5. Kopoteko I'. ®@. ®dusnonorus cucremsl nuieBapeHus: Monorpadus. Kpacaonap, 2009. — 608 c.

6. Yrones A. M. u ap. Teopust anekBaTHOro nutanus u Tpogonorus. — M. - 1991, — 247 c.

7. Xakua A.U., braar C.®. MukpoOHOLEHO3 KHUIIEYHHMKA U UMMYHHUTET // Poc. BECTHHK NEPUHATON. H
nequart. - 2011. - Nel. — C. 66-72.

8. Wlrenckas O. A., AprioxoBa C. U. Pomp BAJloB B BoccranoBnenun wmmkpodiopsr KKT npu
anTuOunorukorepanuu // OMI'TY. - 2012, - Ne5. — 4 c.

4.2.3. Tema Ne 3 «OcHOBHbIE KOMIOHEHTHI UL

Heas: ObecnieunTh HaMMYME HEOOXOAUMBIX B MIOBCEJHEBHOW KM3HM 3HAHUI O MUILEBOH M OMOJIOrMYECKON

LEHHOCTH MPOAYKTOB, OJII01, MEHIO.


http://www.lvrach.ru/author/4538275/
http://www.lvrach.ru/author/4717242/
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KoHnTpoabHbIe BONIPOCHI:

Urto moHMMaeTCsl MoJ MUIIEBOH LIEHHOCTHIO MPOAYKTa?

Uem onpeaensieTcsi yCBOSIEMOCTb MUIIEBBIX BEIIECTB?

Uro moHnmaercs noj 6uonaorndeckoit 3(h(HeKTHBHOCTHIO TPOIYKTOB?

Pons BUTAaMUHOB Ha MPOLIECCH POCTA U pa3BUTHS peOEHKa, UCTOYHUKH BUTAMUHOB.

Pone MUKpO- M MakpoIJIEMEHTOB Ha MPOLECCHl POCTa W Pa3BUTUSI PeOCHKA, HCTOUHUKH MHKpO- H
MaKpOdJIEMEHTOB.

UTo moHMMAETCS MOJ MUIIEBOM JO0OaBKOW, W IJIS KaKUX IENed WX HCIONB3YIOT B U3TOTOBICHUU
MUIIEBHIX TPOTYKTOB?

akrwnE

o

CnpaBouHble MAaTepHAJIbI 10 TeMe:

PaCHpC}ICﬂeHI/Ie KOMIIOHCHTOB IMTUIIMW Y€JIOBCKA Ha OCHOBHBLIE U HE€ OCHOBHBLIC (BCHOMOFaTCHI)HI)IC)
JOCTaTOYHO YCIIOBHO. J[J1st pocTa ¥ pa3BUTHSI HEOOXOIUMO MOCTYIUIEHHE OPraHWYEeCKUX M HEOPTraHHMYECKUX
BEIIIECTB, KOTOPHIE B PE3yJbTAaTe PaCIIENIeHUs] U OMOCHHTE3a MPEBPAIIAIOTCsl B OMOJIOTHYECKHE CyOCTpaThl,
obecrieunBaronie HEOOXOMUMBIH OaNaHC IHEPreTMUECKOro M IJIacTHYECKOro Martepuana. B pesynbrare
obecrieunBaerTcs yciaoOBUST HEOOXOIUMBIE Ui TapMOHHYHOTO POCTa M Pa3BHTHUSl PACTYIIEro OpraHU3Ma,
OOHOBJICHUSI KJIETOK, OPIaHOB M TKaHEH, a TaKKe HAKOIUICHWE dHEPTHH, HEOOXOIUMOHW JIIsl BHIMONHEHUS
KHU3HEHHO HEOOXOAMMBIX (PYHKIIMH OpraHu3Ma.

HI/IIlIeBBIe CY6CTpaTBI, O6eCHe‘II/IBa}OHII/Ie OpraHu3M SHEPreTUYCCKUM M IUIACTUYCCKUM MaTCpUuajioM,
MOr'yT pacCMaTpuBaTbCAd KaK OCHOBHBIC KOMITOHCHTBLI ITHIIU. HpI/IMeHI/ITeHI)HO K 4YC€JIOBEKY, K TaKOBBIM
MOXXHO OTHECTH BOOY, HCOPraHUYCCKUE COJIA, 6eJ'IKI/I, Yri€Bo/bl, )XUPbl U BUTAMUHBI.

HI/IHICBaSI LHEHHOCTHL NPOAYKTa - IMOHATHUEC, OTpaXarolie€ ITOJIHOTY ITOJIEC3HBIX CBOMWCTB IIpOAYyKTa,
BKJIIOYasi CTEMEHb OOecreuYeHUs (DU3MOJOrHYECKUX IOTPEOHOCTEH YenoBeKa B IMHMIIEBBIX BEIIECTBAX H
sHepruu. [IumieBas IEHHOCTh XapaKTepPU3yeTcs, MPEK/IE BCET0, XUMUYECKHM COCTABOM IMPOJIYKTA, C yUETOM
HOTpe6_HeHI/I$I €ro B O6HIerI/IH$ITI)IX KOJIM4eCcTBax, U 3HepI‘eTH‘IeCKOI71 IOIEHHOCTBIO.

Kpurepuem omeHKH KadecTBa MUINICBON IEHHOCTH sBIsieTcsl copepkanue B 100 T chemoOHON gacTu
MPOAYKTa OCJIKOB, KMPOB, YIJICBOJAOB (B T'), HEKOTOPBIX BHTAMHUHOB, MaKpO- MU MHKPOIJIEMEHTOB (B MT),
JHepreTuyeckas HEHHOCTh (B KKal WM KJ[X), IOMONHUTENbHBIE TIOKa3aTedn. B CBA3M C 4YeM MMEHHO 3Ta
nH(popMaIus HAHOCHTCA Ha JITHKETKE (MapKHpPOBOYHOM SPIBIKE) BCEX pealn3yeMbIX B TOPrOBOM CETH
MIPOAYKTOB.

[IumeBrie BelecTBa yCBAaMBAIOTCS OPTraHM3MOM HEOAMHAKOBO. Ha ycBOsIeMOCTh KOMIIOHEHTOB IMHIIH
BIIMsSeT WX (opMa CBSI3W B TPOMYKTE, HAIWYNE IHINEBHIX BOJIOKOH, CIIOCO0 KYJIWHAPHOH 00paboTKw,
HaJW4due COCNMHEHHH, CIIOCOOCTBYIOMIMX Jy4IIel YCBOSIEMOCTH, NPUCYTCTBHE WJIM OTCYTCTBHE psijia
BUTaMHHOB, ()YHKIIMOHAJIbHOE COCTOSTHHE OpPTraHM3Ma, Hanmm4dne 3a0oneBanuid. [loaTomy crenyer pasnudarhb
MOHSTHA «IUIIEBas IIEHHOCTh» NPOAYKTOB NHTAHWSA W «peajbHas NHUIIeBas I[IEHHOCThY». |IpudwmHBI
HEOIMHAKOBOH yCBOSIEMOCTH PA3JINYHBI. Y CBOSIEMOCTh OeiKa, HampuMep, MoxkeT konedbatscst ot 70 mo 96 %,
MaKpOd3JIEeMEHTOB, TakuX Kak ¢ochop, kanpuuit, Maranii — oT 20 mo 90%, GompIMHCTBa MIUKPOSIIEMEHTOB
(xeme3o, muHK # T.10.) — OT 1 m0 30 %. Taxke B mMMPOKUX TpeAenax BapbUPYeTcs YCBOSEMOCTH KHPOB,
YTTIEBOJIOB ¥ BUTAMHUHOB.

Bonee gacTHRIMH TIOKa3aTeNsIMH, XapaKTEPU3YIOMIMMH THINEBYIO EHHOCTh MPOIYKTOB, SBISIFOTCS
Ouonornyeckas, SHepreTuyecKas IIeHHOCTh U Ononorndeckas 3(pPeKTHBHOCTD.

buonornueckoll MEHHOCTHIO HA3BIBAIOT TIOKA3aTENh KadecTBa IHINEBOTO OelKa, OTPasKaIOIIHiA
CTETeHb COOTBETCTBH €r0 aMHHOKHCIIOTHOTO COCTaBa MOTPEOHOCTSM OpraHW3Ma B aMHHOKHCIIOTaX s
CHHTe3a Oerka.

[Ton sHEpreTHYecKoil EeHHOCTHI0 TOHUMAIOT KOJIHYECTBO HEPTUH (KKai, K/Ik), BEICBOOOXKIaeMOi B
OpTaHH3Me W3 TMHUIIEBHIX BEIIEeCTB MPOMYKTOB Ui oOecrieueHus ero ¢usnonorndecknx ¢yHknmid. [Ipn
cropaHuu B atMocdepe kruciopoa | r yriieBooB Beliensercs B cpeqdeM 4,3 kkan, 1 T xupoB — 9,45 kkain,
1 T 6enxoB — 5,65 kkan. Ho MockoipKy MUIIEBEIE BEIIECTBA YCBAUBAIOTCS OPraHM3MOM HE IMTOIHOCTBIO, TO
MPUHSTO, 4To |1 T OenkoB munwm aaer 4 kkai, 1 T xupoB — 9 kkan, a yriaeBooB — 4 kkaj. TakuM oOpa3oM,
3Hasl XMUMHYECKHH COCTaB TMUIIM, JIETKO TOACYUTATh, CKOIBKO JHEPreTHYEeCKOro Mareprala IIolydaeT
YeoBeK.

buonornueckas 3Q¢GEeKTHBHOCTH - TIOKa3aTelh KadecTBa JKHPOBBIX KOMIIOHEHTOB IHIIEBBIX
MPOIYKTOB, OTPAXKAIOLIMHA COJEpKaHWE B HUX IOJMHEHACHIIICHHBIX >KHUPHBIX KHUCIOT. bHomormueckyro
3¢ (GEKTUBHOCTh KUPOBBIX KOMIIOHEHTOB IHIIM OLEHMBAIOT MO Ko3(duiuenty OHoIOrndeckon
s¢pextuBHOCTH. Ero pacuer ocHoBaH Ha ompenelieHHMH KOJMYECTBAa BCEX JKMPHBIX KUCIIOT, BXOISIIIUX B
coctaB upa. [lomyueHHble JaHHBIE COMOCTABISIOT C TUIIOTETUYECKUM, «UICATEHBIMY )KUPOM.
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be3onacHoCTh MHUILEBBIX MPOAYKTOB — OTCYTCTBHE TOKCHYECKOTO, KaHIIEPOIEHHOT0, MYTareHHOI'O
WM MHOTO HEOJIArONMPHUSITHOrO JCHCTBUS MPOMYKTOB HAa OpPraHM3M YCIOBEKA MPH YNOTPEOJICHUH UX B
OOIICTTPUHATHIX KOJIMYECTBAX.

OTenbHBIC XUMUYECKHE COSIMHEHUS, BXOSIIUE B COCTAB MUK, HA3bIBAIOT HYTPUEHTAMH (MaKpO- U
MUKPOHYTPUEHTHI). K MaKkpOHYTpHEHTaM OTHOCST YIJICBOJbI, JIUMHJbI, OCKH, HEKOTOPhIC MUHEpaIbHbBIC
BEIIIECTBA, a K MUKPOHYTPUEHTAM — BUTAaMHUHBI U PsJ] MUHEPAIbHBIX COCAMHECHUN. B cocTaB muiy BXOIAT
TaK)Ke HEAJTUMCHTAPHBIC KOMITOHEHTBI, KOTOPBIC HE SBJISIOTCS UCTOYHUKAMM SHEPTHH JUIS OpraHu3Ma W He
HCIIONB3YIOTCS B Ka4eCTBE CTPOMTEIBHOIO MaTepuaja. JTO TaK Ha3blBaeMble OaNIaCTHBIC COCTUHCHHS —
LeJUTI0NI03a (KJIeTUaTKa), TUTHUH, TTIEKTHHOBBIC BEIIeCTBA.

U3 92 Bcrpewarommxcsi B MPHUPOAEC XUMHUYECKHX 3JIeMEHTOB 81 oOHapyXMBaeTcs B OpraHH3Me
YenoBeKa. 22 OCHOBHBIX COCTaBISIIOT 4-5% oT cpemnero Beca yenmoBeka. 12 xummdeckux aneMeHToB (C, O,
H, N, P, Ca, Mg, K, S, F, CI) Ha3sIBaloT CTpYKTYPHBIMH, MIOCKOJIBKY OHH COCTaBISAIOT 99% 31EeMEHTHOTO
COCTaBa YEJIO0BEUYCCKOr0 OPTaHM3Ma M BXOMAT B COCTaB KJIETOK M TKaHEW opranmima. Mx Takke Ha3bIBAIOT
MakpodsieMenTamMu. lloTpeOHOCTP B HHMX cocTaBiaser OT 10 Mr J0 HECKOJIBKHX TpaMMOB B JICHb.
Mukpoasaementamu (17 3CCeHIMANBHBIX, T.€. XHU3HEHHO HeoOxomuMeIx - Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V,
Se, Mn, As, F, Si, Li, B, Br) Ha3bIBatoT 3JIeMEHTBI, IPUCYTCTBYIOIIME B OpraHU3Me YCIOBEKa B OUEHb MaJIbIX
CJICZIOBBIX KoJMuecTBax. [1OTpeOHOCTh B HHMX OT HECKOJBKMX MHUKPOIPAMMOB 1O MI. OJCCCHIHMAJIbHbBIC
3JIEMEHTBI BXOIIAT B COCTAaB Pa3JIMYHBIX (PEPMEHTOB, TOPMOHOB, BUTAMUHOB, COCTABJISIOT HEOOXOAUMYIO B
(HYHKIIMOHATIPHOM OTHOIIEHHWH YaCTh PA3IUYHbIX KJICTOUYHBIX CTPYKTYP.

bonesnu, cBs3aHHBIC ¢ HAPYIICHHEM MHUHEPAIBHOTO COCTaBa, HOCST HAa3BaHHUE MHKPOIIEMEHTO3BI.
OHU BO3HUKAIOT JMOO NPH HEJOCTATOYHOM ITOCTYIUIEHHH OCCEHIHANbHBIX MUKPOIJIEMEHTOB W/WIIH
M30BITOYHOM TOCTYIJICHUH B OPraHU3M TOKCHYECKMX MHKPOIJIEMEHTOB. MeXay 3JIeMEHTaMH CYIIECTBYET
MHO)XECTBO CHHEPTHYECKHE W AHTATOHUCTHYECKHUE CBSI3W. MUKPOIJIEMEHTHI BIMSIOT Ha POCT M Pa3BUTHE
YeNoBEeKa, Ha TPOIECCHl JBIXaHWS, KPOBETBOPCHHs, WMMYHOTEHE3a, IIOBEACHUECKHE pEaKIWH, Ha
MOp(hOPYHKIIMOHAIBHYIO IEITENFHOCT U IpyTrue (yHKIINH BCEX OPTraHOB U TKAHEH.

brnaromapsi BogHO-cONEBOMY OOMEHY B OpPTaHM3ME MOAIEPKUBAIOTCS HAa OTHOCHTEIHHO CTAOMIEHOM
YpOBHE OCMOTHYECKOE [aBJEHHE, OCYIIECTBISAIOTCS (U3NOIOTHYECKHEe (YHKIUH U OHOXMMHYECKHE
peaxIuu.

Jia xopomiero caMO4yBCTBHSI YENIOBEKY HEOOXOTMMO €XETHEBHO YMOTPEOISATh TaKOoe KOJIHMYECTBO
IAIIHA, KOTOpoe OBl B Tpormecce MeTabonmm3Ma JaBajo €My HEOOXOOWMOE KOJWYECTBO JHEPTHUU,
MTOKPBIBAIOIIEE IHEPTOTPATHI HA BHIMOIHIEMYIO IBUTATENbHYIO aKTHBHOCTD B TEUEHHUE JTHS, OCHOBHOI OOMEH
(oHEprus, obecreynBaomas paboOTy OpPraHOB M CHCTEM OpraHHW3Ma, HAXOIAIIErocs B IIOKOE) U
cnenn(uueckyn TUHAMHUYECKOE JeMCTBHE THINMA - JSHEpPrus, KOTOPYI0 pacXoAyeT OpraHu3M Ha
TepeBapuBaHye UM (Tadur. 1).

Taoauna 1. IIpuMepHble 3HaYeHHsI CYTOYHON MOTPEOHOCTH B IHEPruM (KKaJI/CyTKH)

OcHoBHoR ToroBoe aHadeHue
obmeH (kan/ OcHoBHOR CYT OUHOR noTpebHocTH
Bo3pacT maccel Tena) | obmed (kkan) | COOM (kkan) | OA (kkan) B 3Hepruu (kKkan)
il W W i} M i} M il M i}

ot 1 a0 2 nert 595 95 | B237 | B237| 936 | 936 (4377|4377 11550 11550
oT2 go 3 nert 67 | 66,7 | 6480 | 6480 972 | 972 |45458 | 4548 | 12000 1200,0
o1 3 go 4 nert 541 541 | 7560 | V56,0 | 1134|1134 [5306) 5306 | 14000 1400.0
oT4d go & nert 519 519 | M18.0 | 9180 | 1377|1377 (644 3| 6443 | 17000 1700.0
oTS go6ner | 491 491 [ 9720 972,0 [ 1458|1458 | 6822 | 6822 | 1800,0 1800,0
oT6ao7ner | 464 | 464 |1026,0{1026.0) 1539 [153,9[7201 [ 7201 | 13000 1900.0
oT7 po8mner | 437 | 43,7 |1080,0(10800)| 1620 (162,0|7580( 758,0 | 20000 2000,0
o718 a0 9ner | 401 401 [1M07.011107.0( 166,71 1661 | 777.0 777.0 | 20500 2050,0
oT 90010 ner | 375 37hH (M0 1610174211742 (8149 8149 2150,0 2150,0
oT 10 gp 11 ner| 3556 356 |[1188,0/1188,0( 1782 |178,2(8338) 833.8| 2200,0 2200,0
oT 11 go 12 ner| 321 350 1880129601 17V8,2| 1944 (833,68 9096 | 2200,0 2400.0
oT 12 a0 13 ner| 304 334 [12285|133656|184,3|2005 (8622 938,0 | 22750 24750
oT 13 gp 14 ner| 2579 30,2 |12555|13636|188,3|2045(8812) 957.0 | 23250 25250
oT 14 gothner| 250 | 276 [1296.0{14040[1944 2106|9096 | 9854 | 2400,0 2600,0
oT 16 o 16ner| 250 | 264 [1323.0(1512,0[198.,5 2268|9286 |1061,2] 2450.0 2800,0
oT 16 o 17 mer| 245 | 256 [1350.0(1566,0| 2025 |234,9)947 510991 2500,0 2900,0
oT 17 po18ner| 244 | 250 [1377.0{1620,0| 206,6 | 243,01 9665 | 1137,0] 2550.0 3000,0
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UenoBek MONy4aeT 3HEPTUI0, YIOTPEOJsAs TUINY, COACPIKAIILYI0 YIJCBOIBI, XHUPBI U OCIKH.
[loTrenuanpHass HEPTUs, 3aKJIIOUCHHAs B XUMHYCCKUX CBS3SIX 3THUX COCAMHCHUH, BBICBOOOXKIACTCS B
pe3yabTaTe aHadpoOHOTro (0€3 yJ4acTusi KUCIOpOo/Ia) MIIM a3po0HOro (C y9acTHEM KHCIIOpo/ia) OOMeHa.

Jlyis u3MepeHusi SHEPruM, 3aKIIOYCHHOW B TOM WJIM MHOM MPOAYKTE, WUCHOJIB3YETCs CIeUaIbHAS
eIMHHLA u3MepeHus ’Hepruu (kamopus). OnHa Kajopus — 3TO TaKoe KOJIWYECTBO 3HEPruHu, KOTOpOe
TpeOyercs, YTOOBI OBBICUTH TeMIiepatypy 1 T Bomsl Ha 1°C. B MexayHapoaHO# cucTeMe eIUHUIL TS 3TUX
Lene MCmoib3yIoT APYTYI0 EIUHUIlY, KOTopas HasbiBaeTcs koyiab. OmHa kumokamopus (1000 xam)
cootBercTByeT 4,19 kmnomkoyneit (xllx). Ilpu okuciaenwu 1 T yrieBogoB Beiaensiercs 4,1 kkan (17,17
k/Ix), 1 rxupa — 9,3 kkan (38,96 k/Ix), 1 T 6enxa —4,1 xkan (17,17 x1x).

PexoMennyemasi muieBasi IEHHOCTh MEHIO JJIsl I€Tel IIKOJIBHOTO BO3pacTa MpHBEACHBI B Ta0M. 2,3.
3Ha‘ICHI/I$I, IMPUBECACHHBIC B Ta6JII/IHe, ITOJTY4CHBI paC‘IéTHLIM IMyTEM, OTTAJIKUBAACH OT CICAYIOIUX YUYCTHBIX
JAHHBIX — KaJIOPUUHOCTh CYTOYHOTO panroHa — 2350 Kkall, mMpoIeHTHOE paclpeesieHne KaJOpUHHOCTH 10
npreMaM MUY Ha 3aBTpak 20-25%, Bropoii 3aBTpak — 5%, obex — 30-35 %, momauuk 10-15%, yxun 20-
25%, BTOpoi yxuH — 5%.

Taonuna 2. Pekomenayemas nuiineBasi HEHHOCTh CYTOYHOI0 MEHIO /151 AeTeil ot 7-mMu 10 11-Tu Jer

MToro (cymama benkos,
MK emMBl ML JHepreTuyeckad UeHHOCT b (Kkan) HWPOB W YTNEeBOJ0E)
(meTwn or 7-mu Benku HHpb YN EBOAkI B KKan
ao 11 net) CpenH CpegH cpeaH CpenH
MWH | AR |[Makc| MUH | AR | MaKC| MWH | AA | makc | MuH AR Makc
3aBTpaK 648|729 | 810|145 9] 164 1[{1823[2593[291,7| 3241|4700 | 5288 | 687.5
BTopoi 3aeTpak| 162 162 |16,2)| 365 | 365 | 365 | 648 | 645 | B48 | 11756 [ 1176 [ 1175
oben 97,2 |1053) 113 |218,8| 2370(2553[389,0(421 4| 453 8| 7050 | 7638 | 8225
Mon G HWK 324|405 (486|729 91,2 [1094[129 716211945 2350 ) 2938 | 3525
WHIH 648|729 |81,0|1459) 164 1[1823[2593[291,7| 3241|4700 | 5288 | 5875
BTOPOIR YBWH 16,2162 |16,2) 365 | 365 | 365|648 | 645 | B48 | 1175 175 [ 1175
ATOro 292 | 324 | 357 | 656 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
TIPOTOJDKEHUE TAOIUTIEI 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) cped cpeg cpegH cpegH
MWH | HAA | makc | MWH | HAR |makc| MUH | AR | makc | muH | AR | makc
3aBTpak 1231138 (153|276 (3103451490 552|613 [ 889 (1000]1111
BTopoi 3aeTpak| 138|138 [ 138 (310 31,0|310| 552 | 552 | 652 (1000(100,0)100,0
oben 1271138149 (286310334509 552|594 92310001077
MongHNK 110138166 |248|31,0|372|441| 552 | 66,2 [ 80,0 [1000])120,0
WRHIMH 123138 (153 |276[31,0|345])490) 552 | 61,3[ 889 [1000]1111
BTOPOA YHWH 138|138 138(310(31,0[310]552 | 552 A562[1000[(100,0(100,0
MTOro 12 | 14 16 | 28 | 31 | 34 | &0 hh 61 80 | 100 | 110
MPOAOIKEHNE TaOIUIIEI 2.
CoOTHOWEeHKWE
Mprensl MU mMacca Benkoe, #1poB n
(meTw or T-mMu Benku HUpEI YreBoakH WM EeB0J0B N0 MAacce
ao 11 net) Cpeq cpeg cpen
MWH | HAR | M3KC | MWH | HAA | MAKC | MWH | HAR | Makc| 6 M v
33aBTpak 16,2182 | 203|162 182|203 (648 ([729] 81,0 1 1 4
gropoi 3aeTpak| 41 | 41 1 41 [ 41 [ 41 [ 41 [162]162] 16,2 1 1 4
oben 2431263284 | 2431263284 97.2[1063(1134] 1 1 4
MongHAK 81 101122 81 [ 101122324 [405] 486 1 1 4
WHIMH 16,2182 | 203|162 (182|203 (648 ([72,9] 81,0 1 1 4
ETOPON VHWH 41 [ 41 41 41 [ 41|41 | 162|162 16,2 1 1 4
MTOro [ER ) 89 | V3 | 81 | 89 | 292 ) 324 | 357 1 1 4

Tab6anna 3. Pekomenayemasi numieBasi IEeHHOCTh CYTOYHOI'0 MEHIO VI AeTeil oT 11-TH JieT M cTapiie
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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
MPOIOKEHUE 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
MPOAOKEHUE TaOIUIIBI 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
Hdus  obecriedeHWs: HHEPreTHYECKOH IEHHOCTH TMHINEBOrO  paloHa PEeKOMEHTyeTcCs

MIPUTOTOBJIEHUS OJIF0]] HCIIOIB30BaTh HA0OPHI IPOLYKTOB B COOTBETCTBHH € TaOnuIeH 4.

OCHOBHBIM HCTOYHUKOM 3HEPIUHU Y YEIOBEKa SIBJIAIOTCS YIJIEBOBI, KOTOPbIE IOCTYNAIOT B OPraHU3M
npu ynorpeOneHun xieda, oBouied, GppykToB, MONIOKA, KpaxMana, CHpONOB. B muiieBapuTensHOM TpakTe
3T NPOIYKTHI MOJ] BIUSHUEM aMujIa3 PACIICIUIIOTCS 10 MOHOCaxapuIoB (TJII0Ko3a, (PPyKTO3a, rajakrosa,
nakTo3a). MoHocaxapuIpl IOCTYNalT B KPOBOTOK, JOCTUIAIOT IedeHH. B medeHH OOJIBIIMHCTBO

MOHOCaxapuJbl NPCBPAIIAOTCA B TJIFOKO3Y.

Tabsmna 4. CpegnecyTouHble HA0OPHI MUIEBON NMPOAYKTOB JJIs IPUTOTOBJIEHUS 0JII0/ B HETTO
(1a 1 peGenka B cyTkn)"

Ne

HaumenoBanue HHLL[GBOﬁ IMPOAYKINU UJIU T'PYHIIbI HI/IH.[CBOfI MMpOAYKIINN

Htoro 3a cyTku
7-11 er | [27€TH
cTapiue

13

OopraHu3anyu IMUTaHUus 06yqa101unxcsl B O6H_[606paBOBaTCJ'IBHBIX HIKOJax»

- npujoxenue | kK MetoguueckuMm pexomeHgauusmM MP 2.4.0179-20 «Pexomenpanuu 1o
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Hroro 3a cyTku
HaumenoBaHmue MUIIEBON TMPOAYKIIAN WK TPYIIIBI MHIIIEBOH MTPOLYKIIHN 711 ner 12 et u
No crapiie
1 | Xneb pxaHoit 80 120
2 | XneO nieHnYHbId 150 200
3 | Myka nmeHn4Has 15 20
4 | Kpymsl, 6000BbIe 45 50
5 | MakapoHHbIC U3CTHS 15 20
6 | Kaprodenn 187 187
OBoty (cBeXHE, MOPOKEHBIE, KOHCEPBUPOBAHHbIE), BKIIIOUAsI COJIEHBIE U
7 | KBallIeHBIC™, B T.4. TOMAT-MIOPE, 3eJICHb, T 280 320
8 | ®pyKTHI CBEXKHE 185 185
9 | CyxohpyKTsl 15 20
CoKH TI0I00BOIIHBIC, HATTUTKA BUTAMHUHU3UPOBAHHBIE, 200 200
10 | B T.4. MHCTAHTHBIC
11 | Msico 1-ii kateropun 70 78
12 | Cybnponykrsl (1Ie4eHb, SI3bIK, CEpIe) 15 20
13 | [trna (upnuisita-Opoiisepsl oTpomieHbie — 1 Kar) 35 53
14 | Peiba (duie) 58 77
15 | Momnoko (2,5% - 3,0% m.1.K.) 300 300
16 | Kucnomonounas nuinesas mpoayKIus 150 180
17 | Tsopor (5% - 9% m.j1.x.) 50 60
18 | Crip 10 12
19 | Cmerana (15% - 20% m.1.x.) 10 10
20 | Macio ciimBoYHOE 30 35
21 | Macio pacTUTElIbHOE 15 18
22 | Sitmo, mr. 1 1
23 | Caxap** 30 35
24 | KoHauTtepckue H3ICTHs 10 15
25 | Yan 0,4 0,4
26 | Kakao-mopoImok 1,2 1,2
27 | KodeiHpIi HATUTOK 2 2
28 | Ipoxcoku xj1edoneKapHbie 1 2
29 | Kpaxman 3 4
30 | Conp nuiieBas HoBapeHHAsI HOAUPOBAaHHAS 3 5
31 | Crenuu 2 3

[Ipumeyanue: B Iepuo IPOBEACHUS CIIOPTUBHBIX COPEBHOBAHUM, COOPOB (M), CIETOB U T.II. HOPMBI
MATaHWs! TOJDKHBI OBITH yBeTHMYEHBI He MeHee ueM Ha 10 %.

* - cosieHble U KBallleHHbIE OBOIIM — He Oosiee 10 % oT 00I1ero KOIu4ecTBa OBOIIEH.

** - B TOM YHUCIIe A TPUTOTOBIICHHS OJNIOJ] M HAMUTKOB, B CIIydae HCIOJIH30BAHUS TMHIICBOM
MPOIYKIIMK MTPOMBIIIICHHOTO TIPOU3BOJICTBA, COJEPIKAIIMX caxap, Bbladya caxapa JOJDKHA ObITh YMEHbIIICHA
B 3aBUCHUMOCTH OT €r0 COJICPIKAHUS UCTIONB3YEMON TOTOBOI MPOAYKITHH.

N30eiTOK  OOpa3oBaBImieiicss B mporecce MeTadonm3Ma yIJIEBOAOB TIIFOKO3BI  MEPEXOIUT B
dochoprmmpoBaHHyI0O 00paTHMYIO pe3epBHYIO (OPMY TIIMKOIeH, KOTOPBI XpaHUTCS B MEYEHH M KIETKaxX
pa3nuuHbIX TKaHel. KommuecTBo rimkoreHa y B3pociioro uenoseka uHorna pocruraer 200 r. [pu cHimkeHun
YPOBHSI CBIBOPOTOYHOM TJIFOKO3BI, TNIMKOTEH PACIIEIUIIeTCS, YTO TPHBOMUT K YBEIWYCHHIO COJEpPIKAHUS
TJIIOKO3BI B KPOBOTOKE. B cpeHeM B3pociblil denoBek exemaHeBHO ymorpediser gao 400 r yrieBomos, u3
koTopeix 70-80% mpuxoauTcs Ha Kpaxmaibl, a OCTaJbHAsl YaCTh MPEACTaBJIEHA Pa3INYHBIMU MOHO-, TU- U
nonucaxapugamMu. B cimydae ynorpeOneHus OONBIIMX KOJNWYECTB YIVIEBOJOB WJIM TPH  PA3IMYHBIX
3a00neBaHusIX (HalprMep, caxapHoM anadeTe) U30BITOK YIIIEBOJOB COXPAHSETCS B OPraHU3MeE B BHJIE KHUpa.
Pexomennyercsi, 4To0OBl conepKaHHE MOHO- M AWCaXapu7OoB B CYTOUYHOM IIMIIEBOM palOHE B3POCIOro
yenoBeka He npeBbimano 50-100 r, mocKoabKy U30BITOYHOE MOCTYIIIICHUE MPOCTHIX YIJIEBOJIOB YBEINIUBAET
4acTOTy Pa3BHUTHS aTepPOCKIIEpO3a, HAPYLIAET HE TOJBKO YIIEBOAHBINA, HO U JMIUAHBINA OOMEHbI, OBBIIIAET
CBEPTHIBAEMOCTb KPOBH, TO €CTh 110 CBOEMY 3(PQeKTy HallOMUHAET M30bITOYHOE MOCTYIUICHHE B OpraHU3M
HACBIIIEHHBIX )KUPHBIX KUCIIOT. BakHO, YTOOBI B KOJIMUECTBEHHOM OTHOILIEHUH YIIIEBOABI OBUTH JOCTATOUHO
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PaBHOMEPHO pacmpeielieHbl IO OTAENbHBIM IpUeMaM MHINH. YTIEBOIbI, IOMUMO TOTO, YTO OHH SBISIOTCS
Hanbojee JerKko JOCTYHMHBIM HMCTOYHMKOM DSHEPTHM, BBICTYMAIOT TakkKe B KayecTBE MCTOYHHKA
IUTACTHYECKOr0 MaTepuana. B 9acTHOCTH, MPOMEXKYTOUHBIE MPOAYKTH YIJIEBOTHOIO OOMEHA BXOAAT B
COCTaB HYKJIEMHOBBIX KUCIOT (TIEHTO3bI), TPEOYIOTCS 715l CHHTE3a HEKOTOPBIX aMHUHOKHCIIOT, IPEBPALIA0TCs
B JKUPBI, BXOJIAT B COCTAB KIICTOYHBIX CTEHOK, aHTUTEN H T.JI.

B paumon 310poBoro B3pocioro 4eaoBeka JOJKHBI BXOIUTh TaKKe paCTUTEIbHBIC MMUIIEBbIC BOJOKHA
(mekTHHOBBIE BellecTBA — HE MeHee 5-6 T B CyTKHM M KierdaTka — He MeHee 9-10 r). OnrtumansHoe
Collep’KaHUE TMHUINEBBIX BOJIOKOH JOJDKHO cocTaBiATh 25-50 r (w3 pacuera 11,5 r ma 1000 xkai).
[lexTHHOBBIC BEIECTBA, KJIETUYATKA COJEPKATCS B ChIPHIX ()PYKTaX, OBOIIAX, AT0aX U O0OOBBIX.

OCHOBHBIM HCTOYHHUKOM AMHUHOKHCIIOT SIBISIOTCS 6CJ'IKI/I. AMWHOKHUCIIOTHI Y4aCTBYIOT B IMOCTPOCHUU
TBICAY Pa3JIMYHBIX 6€HKOB, HCO6XOI[I/IMI>IX AJI1 pOCTa U BOCCTAHOBJICHHA BCEX KJICTOK U TKaHel YCJIOBCKa, a
TaKXKe BXOIAT B COCTAaB COJIEH, YYacCTBYIOIIMX B IMOAACPKAHUH OCMOTHYECKOI'O paBHOBECHs, OOpa3yloT
MHOTI'OYHMCJICHHBIC TJIMKO-, HYKJICO- W JIMIIOIIPOTEUbI, (I)epMeHTLI, TOPMOHEI, FeMOFHO6I/IH, aHTUTCIIa U
JpYrHe 3alUTHBIE CTPYKTYPhl HIMMYHHOM CHUCTEMBI, BXOIAT B COCTaB HOI'TEH, BOJIOC. Y 3[I0POBOr0 YEIOBEKA
B TEUYEHHE CYTOK KOJIHMYECTBO pachajarouierocsi Oenka JJO0KHO COOTBETCTBOBATH KOJIMYECTBY BHOBD
CHHTE3UPOBaHHOTO. J[JIs1 OlleHKH OMOJIOrMYecKoi IIEHHOCTH Oellka MCIONB3YIOT TOHITHE a30TUCTBIN OOMEH,
TO €CTh COCTOSIHHE, TPU KOTOPOM KOJIMYECTBO IMOCTYMAIOMIET0 B OPraHU3M a30Ta TOYHO COOTBETCTBYET €ro
KOJTMYECTBY, BHIBOJAMMOMY W3 opraHu3ma. Eciii KomuuecTBO a30Ta, MOCTYMAIONIErO ¢ MUILEH, MPEBbIIaeT
BBIJIENISIEMOE, TO TOBOPST O MOJOXKUTENHFHOM a30THCcTOM Oanance. [locnennuit HaOMoqaeTcst, HanpuMep, Mpu
YBEWYEHUH MBIIIEYHON MacCchl WU B Tieprosl OepemeHHocTH. [Ipu OenkoBOM Wi MOJTHOM TOJIOAAHHH, TIPH
HCIIOJIB30BAHUHN TOJIBKO paCTHTeHBHOfI UM MOXET Ha6_HIOZIaTBCH OTpHHaTeHBHBIfI a30THUCTBIN 6anch,
Korja KOJIMYECTBO BBIBOAMMOI'O M3 OpraHuM3Ma as3oTa HNPEBBIIIACT €ro IMOCTYIICHHUC. KoneunslM 3Tamom
(hepMEHTATHBHOTO paclieruIeH s OETIKOB sSBIsIETCs] 00pa3oBaHUE PACTBOPUMBIX B BOJIE aMHUHOKHCIIOT.

st apdexTuBHON pabOTHI OpraHW3Ma HE3aMEHHMBbIC aMHHOKUCIOTHI (BajWH, JICHITWH, WU30JICHIINH,
METHOHWH, TPEOHWH, METHMOHWH, TpuntodaH, (eHWIalaHWH, JH3UH, TUCTUAWH, APTUTHHHH) JOJKHBI
MIPUCYTCTBOBaTh B OMNpeAeneHHON mponopuuu. CUWTaroT, 9TO I B3POCIOr0 YelOBEKa ONTHMAaJIbHBIM
cofepxaHueM B 1 T. mumeBoro Oenka SBIAETCS CleMyromlee KOJTMYEeCTBO HE3aMEHHMBIX aMHUHOKHCIOT (B
Mr): u3ojieinuaa — 40, nerinpna — 70, au3uHa — 55, METHOHUHA C IUCTUHOM — 35, d)eHHIaNaHuHA B
cymme ¢ tuposmHoM — 60, Tpuntodpanma — 10, tpeommHa — 40, BaymuHa — 50. Jlake BpemeHHOE
OTCYTCTBHE WJIM YMEHBIICHHE KOJMYEeCTBA OIHOH W3 HE3aMEHHMBIX aMHHOKHCIOT OTpPHUIATEIhHO
CKa3bIBaeTcs Ha OENKOBOM MeTabonm3Me deioBeka. Yem Oonbliie Macca YelioBeKa W MEHBIIE ero BO3pacT,
TeM OoJibliie Oellka eMy HEOOXO1MO.

benku mocTymaroT B OpraHM3M YeENIOBEKa MPEUMYIIECTBEHHO NPH YHMOTPEONEHWH Msca XKHUBOTHBIX,
NTUIB U PBIOBI, MOJOYHBIX MPOAYKTOB, SHI, COM, 000OB, TOpoxa, XJEOHBIX 37aKOB, OpexoB. YermoBek
nIokeH motpednats 1-1,5 rpamma Genka B meHb Ha 1 KT Macchl Tena. bosblne Bcero Oemka cOmepKUTCS B
ceipax (okono 25%), B ropoxe u daconu (22-23%), B msce, mruite, peide (10 20%), B pa3nuuHbIX Kpynax (1o
14%), xnebe 1 MakapoHHBIX u3Aenisax (5-12%). B oBomax comepxxurcs He 6onee 2% OenkoB. Haumenbiee
cojepxaHue Oelka MPUCYTCTBYET BO (pyKTax M sromax. PacTutenpHble OETKM B CBOEM COCTaBE HE
coJiepaT TIOTHOTO KOMIUIEKCa HEe3aMEHHMBIX aMHHOKHUCIOT, MO0 CONMEpKaT WX B HE3HAYHTEIHHOM
KonmryectBe. Tak, B Oeidkax IIIEHWIIB, PKU WM KyKypy3bl KOIWYECTBO JIM3MHA B JBa pa3a MEHBIIE
OIITUMATBHOT0, HO JIOCTATOYHOE KONMYECTBO TPHUNTO(AaHA, OTMEYaeTCs AeDUIIUT TPEOHWHA, H30JIeHIINHA 1
BannHa. benky 0000BBIX TMMUTHPOBAHBI 10 CEPOCOIEPIKAITIM He3aMEHIUMBIM aMHHOKUCIOTaM (METHOHUH
Y IUCTeVH) U Tpunrodany. PaznenbHoe HCMoab30BaHUE TOIBKO 0000B WM KYKYpy3bl HEHM30€KHO TPUBENET
K 1e(UIIUTYy COOTBETCTBYIOIINX aMUHOKHCIOT. HampoTuB, KOMOMHUPOBAaHHOE UCIIOIB30BAHIE CMECH 0000B
Y KyKypy3bl WJIH pHCa C COEBBIMH 000amu 0Opasyer OelKOBYH) CMECh SKBHBAJICHTHYIO IO MHUTATEIHHOMN
LeHHOCTH OenmkaM Monoka. OnTHMaabHOE COOTHOIIEHHE JKUBOTHBIX W PACTHTENBHBIX OEIKOB B IHIIEBOM
pamyoHe B CpeHEeM IOKHO COCTAaBIATH 55:45. YacTh aMHHOKHCIIOT CIYXXHT HCTOYHHUKOM SHEPTHH IS
opraHm3ma denoBeka. [Ipm STOM aMHHOKHCIOTHI BHayalle J1€3aMHUHUPYIOTCS, YTO COIMPOBOXKIAETCS
BBIJIEJICHHEM aMMHaKa ¥ 00pa3oBaHHWEM KeTOKHCIoT. [locieqare BCTynaloT B S3HEPTeTHIECKUH MeTadoIi3M
Y TIOCJIe COOTBETCTBYIOIIMX IMPEBPAIEHUN pacmaialoTcs 0 BOIBI M YTIEKUCIOro ra3a. O0e3BpexuBaHUE
00pa30BaBIIErocs B MPOIECCe YHEPTETUIECKOro MeTado3Ma OeNKOB aMMHUaKa OCYIIECTBIISIETCS B IEYCHU
ITyTeM IIPEBpAIlEHUs] B MOYCBHHY.

B mumeBbIX mpomyKTax, 0COOEHHO XHBOTHOTO MPOMCXOXKIEHHS, COAEPIKATCS TAKKe HYKIECHMHOBBIE
KHCIIOTBI. BoIbIle BCEro uX B MACHBIX M PHIOHBIX CyOIIPOIYKTaX.

BakHeHInM KOMIOHEHTOM TUIIM SIBJISIFOTCS TaKKe JKUAPBl (JIMIHUJBI), TPEACTABISAIONIAE COOOM
CJIOKHBIE 3(UPHI TIUIEPUHA U BBICIIMX HACBHIIICHHBIX M HEHACHIIIEHHBIX KUPHBIX KUCIOT. HackimeHHbIe
JKUPHBIE KUCIOTHl (MTaJbMUTHHOBAs, CTEAPUHOBAs W JIp.) HCIONB3YIOTCS OpPTraHU3MOM B IIEJIOM Kak
SHEpPreTHYecKuii MaTepuajl. 3a CYET MX OKHCICHHUS O00ECHEeYMBAETCS OKOJIO TOJOBHHBI NMOTPEOHOCTH B
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SHEPTUU B3pOCIOro 4YenoBeka. [IpW 3TOM TJaBHYIO JHEPreTHUECKYI0 PpOJIb WIPAIOT TPUIIHLEPHUIBI
(uefiTpanbHbIe XUPBI). JKUPBI CiIyKaT pe3epBOM MUTAHUS; y B3POCIIOrO YeIOBEKa OHU COCTABILSIOT A0 10-
20% macchl Tena, IPEMMYILECTBEHHO MPUCYTCTBYS B IOAKOKHOM KUPOBOM KIIETYATKE.

JKupbl BBINONHSIOT TaKKe IJIACTHYECKYIO M PErYJSITOPHYIO (PYHKIMU (ITUHHOIEIIOYCYHBIC YKUPHBIC
KHACTIOTHI, (ochONUIUIBI, XOJIECTEPHUH), BXOAAT B COCTaB KIETOUHBIX MEMOpaH, 3alUTHBIX O00OIOYEK
HEpPBOB, COCY/IOB, Pa3IMYHBIX OPTaHOB, BBHIMOJIHIIOT TEPMO3AUIMTHYIO (DYHKIHIO, CIYKAT MEPEHOCYHKOM
xupopactBopuMbiX (A, E, K) BUTaMUHOB, SBIAIOTCS TNpeIIECTBEHHUKAMH CTEPOMIHBIX TOPMOHOB,
JKCITYHBIX KHUCJIOT M IPOCTarjIaHAWHOB. OCO6€HHO BaXXHbl JIA CO3JaHUS ILIECJIOCTHOCTHU 6I/IJ'II/IHI/IILH])IX
CTPYKTYp KICTOYHBIX MeM6paH AJIMHHOLICIOYCYHBIC HCEHACBIMICHHBIC XHUPHBIC KUCIIOTHI. Nx JACIAT B
3aBUCHUMOCTH OT JIOKAJIU3allUW TEPBOM JBOWHON CBSI3M Ha TpHU TPyHIk (oMera-3, omera-6, omera-9). Omera-
3 1 -6 KHCIOTHI SIBIISTFOTCS MMOJIMHCHACBINICHHBIMHA, B TO BPEMS KakK omera-9 MOHOHCHACBIIIICHHBIC. YenoBek
MOXKET CHHTE3MpPOBaTh BCE HEOOXOMMMBIC Uil HEro JIMIHIBI, KpoMe oMera-3 (O-JIMHOJIICHOBasl KHUCIIOTa,
9iiKo3alleHTaeHoOBAas KUCIIOTA, JIOKO3areKcaeHOBasl KMCIOTa) U oMera-6 (JIMHoieBasi KHCIIOTa, Y-THHOJICHOBasI
KHCJIOTa, JUTOMO-Y-TMHOJIGHOBAs KHCIIOTa, apaxWJIOHOBas KHCJIOTA, OJCMHOBAas KUCIIOTA, KaJIOJEWHOBas
KI/ICJ’IOTE[) JATMMHHOLCTIOYCYHBIX JXUPHBIX KUCJIOT.

Kaxk MMPOCTBHIC, TaK W CJOXHBIC JIMIIHUAbI MOI'YyT CHHTC3UPOBATHCA B OpTraHU3ME. Hckmrouenne
COCTaBIISIIOT TaKWE HEHACHIIICHHBIC >KUPHBIE KHUCIOTHI, KaK DJWKO3aleHTacHOBas, JIOKO3areKCcaeHoBasl,
JIMHOJIEBAs, JIMHOJICHOBAS W apaxuJIOHOBasl, KOTOPhIC JOJDKHBI ITOCTYNAaTh B OPraHW3M YellOBeKa C MUIIeH B
T'OTOBOM BHJIC. JInHOMNEBAsT KHUCIIOTa B NPUCYTCTBUHU THAMHWHA W NMHUPUAOKCUHA crocobOHa npeBpamaTbCia B
ApaxvuI0HOBYIO KHUCJIOTY. Yka3anHble He3aMEHUMBIE JKUPHBIC KUCJIIOTHI BXOJAT B COCTAaB Q)OC(i)OJ'II/IHI/IZIOB HIJIN
CIy’)kaT B KadyecTBE TMPEANIECTBEHHUKOB (HANpUMep, apaxuJOHOBas KHCIOTa) TMPOCTArjaHAnHOB,
HeﬁKOTpHeHOB, TpOM6OKcaHOB U NpOCTAaOUKIIMHOB. HpI/I OTCYTCTBHUH HJIM HEAOCTATOYHOM IIOCTYIIJIICHUU B
OpraHu3M HE3aMEHHMBIX JKUPHBIX KUCIIOT y YelloBeKa OTMEYaeTcs 3aJiepKKa pocTta, HapylleHue (HyHKIUU
IMOYECK, OTMEYAIOTCA IMATOJIOTHYCCKHUEC HU3MCHCHHA B KOXE, MOXKET Pa3BUTHCA GCCHHOJII/IC. OCHOBHBIMU
MUIICBBIMA UCTOYHUKAMU XHUPOB IJIA YCIOBCKA ABJIAIOTCA: MOJIOKO, MsICO, SIMIHBIN KEJIITOK, CBUHOEC calio,
KOITYEHOCTH, MSICO, PbI0a, OPEXH, PACTUTENbHbIC Macia. bruonormueckas IEHHOCTh YKHPOB OIpeEeNsieTcs
OOBIYHO KOJHMYECTBOM IPUCYTCTBYIOIIMX B HHUX HE3aMEHHMBIX XHPHBIX KHCIOT M HMX YCBOSEMOCTBHIO.
OnTUMalTLHBIM CUUTACTCS CIICAYIOIIEE COOTHOIICHHE KHUPHBIX KUCIOT B TIHIICBOM PAIllMOHE: HACKHINCHHBIC
JKUpHBIC KUCIOTHI - 30%, MOHOHEHACHIIIICHHBIC TUIIA OJECHMHOBON KUCIOTHI - 60%, MOJMHEHACKHIIICHHEIE -
10%. D10 mocTturaercs B TOM CIydae, €CId COOTHOIIEHHE PACTUTENBHBIX M KUBOTHBIX )KUPOB B PaIllOHE
MUTaHus cocTaBiser 3:7.

Jlnst HOpMAJTLHOTO POCTa W Pa3BUTHSA PeOCHKY HEOOXOAMMBI TaK)KE€ BHTAMHUHBL. BUTaMHHBI - 3TO
OpraHUYECKHE COCIMHECHHUSI, COJICpPIKAIINEcs B MPOJAYKTaX MUTAHKS B OYCHh OTPAHUYCHHBIX KOJMYECTBAX, HO
UTPAIOIINE BAKHYIO POJb B MeTa00IM3Me OEITKOB, XKHUPOB U YTIIEBOAOB, B OCYIIECTBICHHA MHOT'OYUCIICHHBIX
GyHKIME opraHu3Ma, s 00pa3oBaHHS W OOHOBJICHHWS KJICTOK M TKaHEW ueloBeka. B HacTosiee BpeMs
m3BecTHHI 13 BUTamMuHOB: kupopactBopumble - A, D, E, K u BogopactBopumbie — B; (TnammH), B>
(pnbodnasuH), Bs (mupumoxcun), Bi» (umanokobamamuH), PP (HuamuH, BKIIIOYAIONHM HUKOTHHOBYIO
kucnotry M HukormHamuz), C (ackopOmHOBas Kuciorta), (onmeBas kucioTa (QomamnvH), TaHTOTEHOBAs
KucnoTa, onotuH (ButamuH H). Kaxxapiii BuramMuH o0Jiagaer ornpeneneHHol QyHKINEH Wi KOMILTIEKCOM UX.
JITUTENbHBIA HEAOCTATOK BUTAMHUHOB COMPOBOXKIAETCS CHIDKCHHUEM TPYJOCHOCOOHOCTH, YXYIICHHEM
3M0POBbS W B TSXKEIBIX CIOy4asx MOXKET MNPUBOIUTh K cMepTH. YenoBeYecKHil OpraHW3M MOXET B
OTPAaHUYCHHBIX KOJMYECTBAX CHHTE3MPOBATh BUTAMUHBL Tak, aMHHOKHCIOTa TpUNTOPaH CrocoOHA
peoOpa30BBIBATECS B HUKOTHHOBYIO KHCJIOTY, YIbTPadHOIETOBOE O0IyUIeHHE CIIOCOOCTBYET 00pa30BaHUIO
B KOXe BUTaMUHA D, MOTpeOHOCTh B MUPHUIOKCHHE BO3PACTACT C YBEIUYCHUEM COJCPIKAHUS OEKa B MUIIE.
Kumeunbie OakTepuy YeoBeKa B TEX WJIM UHBIX KOJIMYECTBAX MOTYT MPOM3BOJAMTH BUTAMUHBL: K, OnotuH,
(hoHMEBYIO KHCIIOTY, IMAHOKOOAIAMUH, THPHIOKCHH, TAHTOTEHOBYIO KUCIIOTY, puOOdIaBUH.

Pacuerpl TMOKa3bIBAlOT, YTO JaXe caMblii COATAHCHPOBAHHBIM M  Pa3HOOOPA3HBIM  pAllMOH,
COOTBETCTBYIOIIMI CPEJHMM JHEprosarpaTaM, Je(HIUTEH MO GONBIIMHCTBY BMTaMHHOB Ha 20-30%. B
MPHUPOJIC HE CYIIECTBYET MPOJYKTA, CIIOCOOHOI'0 OJIHOBPEMEHHO COJIEPKATh BCE BUTAMUHBI B HEOOX OJTUMBIX
konmuuectBax. J[ns obecriedeHusi opraHM3Ma BHUTAMHUHAMH CIEyeT BKIIIOYATh B PAIMOH BCE OCHOBHBIC
IPYIIBI MAIIEBBIX MPOAYKTOB (OBOMIM, (GPYKTHI U COKH M3 HUX, 3¢PHOBBIC MPOAYKTHI, MICO, PHIOY W MTHILY,
MOJIOUHBIE MPOJTYKTHI, KUPOCOAEPIKAIIUE TPONXYKTHI uTaHus). COrIacHO COBPEMEHHBIM JIaHHBIM HanOomee
aKTyallbHOW TIpOOJIEeMOl BO MHOTMX CTpaHax SBIseTcs JeQUIMT THAMWHA, HUAIWHA, pUOOQIIaBHHA,
(onmeBoii 1 aCKOPOMHOBOM KHCIIOT.

4 COopHuK perentyp 611k ¥ KyTMHAPHBIX U3/IEIMIA TS OPraHM3allMK FOPSYUX 3aBTPAKOB U 00e10B obydaromumes 1-
4-x KmaccoB 0011e00pa3oBaTENbHBIX OpraHu3ammi, 136 c.
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3HaunTensHOE OOJBIIMHCTBO OMOJOTMYECKH AKTHUBHBIX COCJUHEHHM, KpaliHe BaKHBIX Uil JKU3HU
YeloBeKa, He CHHTE3UPYETCSl B OpraHnu3Me UellOBEKa, B CBSI3M C YEM OHHU CTalld OTHOCHTHCS K HE3aMEHUMBIM
¢dakTopaM THUTaHUSI. DTO HCIOIB3yeMble B KayeCTBE OCHOBHBIX TpyNN (YHKIHOHAIBHBIX MPOIYKTOB
BUTaMHHBI, aHTHOKcuAaHThl, [IHXKK, MunepanbHble BeliecTBa, MUIIEBBIE BOJOKHA, HE3aMEHUMBIE
AMHHOKHCIIOTHI M OJTUTOCAXapH/IbL.

BuraMuubl — 0cOObIC OCIKOBBIC BEIIECTBA, OOCCIECUMBAIOIINE B OpPraHU3ME OUOXUMHUYECKHE
MpEBpaICHUs], peaKklnu, OOMEH BElecTB, 0e3 Yero Ku3Hb HEBO3MOXKHA.

BuTtamuHsI, CBSI3aHHBIE C pa3NTMYHBIME (pepMEeHTaMu, MPUHUMAIOT y4acTue B 00CCIICUCHUH OpraHu3Ma
sHepruei (Bi, Bz, PP), OnocunTe3se u mpeBpameHnn OenkoB u amuHOKHCIOT (Bs, Bi2), reHernyeckoro
MaTepuaia KIETOK - HYKJICHHOBBIX KHCIOT ((onueBas KHCIOTa), JKUPOB M CTEPOUAHBIX TOPMOHOB
(manTOTEHOBas KMCIIOTa W OWOTWH). ButamuH A ydacTByeT B oOecliedeHHHM 3pEHUSI U HEOOXOOUM ISt
(hopMHpOBaHUS CIM3HUCTHIX TOKPOBOB, SIMUAEPMHUCA, UMMYHHOW cucTeMbl. be3 BuTamuHa J[ HEBO3MOXHO
BcachlBaHHME Kalblsi U (opmupoBaHue ckenera u 3yooB. Butammu K yuacTByer B cBepTHIBaHMM KPOBH.
Cawmpriif momynsipabiii ButamMuH C (ackopOMHOBas KHCIIOTa) MPUHHMAET ydacTHe B OOpa3oBaHMU OETKOB
COCIMHUTENBHON TKaHW - KoJUIareHa W DJIacTHHA, HEOOXOMUMBIX Ui (OPMHUPOBAHUS COCYJOB, XPSILEH,
OCTOBOB KocTeil. Bmecre ¢ ButamuHoM E u [3-KapoTHHOM Tpu ydacTHU MHUKpOdJIEMeHTa celleHa ButamuH C
obecrieunBaer (PyHKIMOHUPOBAHHE AHTHOKCHJIAHTHOH CHCTEMbI OpraHHM3Ma, 3allWIIAIONICH KIETKA OT
MOBPEXICHUS MPOAYKTAMU OKHCICHUSI.

HccnenoBanmsamu ycranoBieHo, 9to oT 70 qo 100% HaceneHUsT UCIBITHIBAET HEAOCTATOK BHTAMHHA
C. VY 40-80% mrozaeii omrymaercs aedumnut ButaMuHoB By, By, Bs, B12, dosreBoli kuciaoThl U B-KapoTHHA.
Bbonee monoBuHBI HaceneHus Hepomonydaer BuraMunsl A, /1, E, K.

Ot nedunmra ButamuaoB A, B, C cTpanaroT koxa, BOJIOCHI, HOI'TH. [IprunHa — Ko’Ka BOJIOCH M HOI'TH
Hanbojee 4YacTo CONMPHKACAIOTCS C BHENIHUMHU (akTOpaMH Cpelbl M OKa3bIBAalOTCS HECIIOCOOHBIMHU
MPOTHBOCTOATh TOKCHYECKHM BEI[ECTBAM, HAXOJIIUMCS B BO3AyXe M Boje. B pesynbrare ormedaercs
MOSIBIICHUSI CYXOCTH W WICNYIIEHUs KOXHW, TPEIIMHKH Ha Ty0aX, yrpeBas Cblllb, JJOMKOCTh U BBINAJICHHE
BOJIOC, UX HCTOHYEHHE U TIOTYCKHEHHE IIBETa; JOMKOCTh HOTTEH, yTpaTa WX IIISTHLIEBOTO CIOSI.

3aMeTHO CKasbIBaercs HEeJOCTATOK BUTAMHHOB M Ha COCTOSHHE HEPBHON CHCTEMBI - TPOSBIIAETCS
Pa3apaKUTETHLHOCTHIO, PACCTPOWCTBOM CHA, HEPBHBIMU CPBIBAMH, COCTOSTHIEM TIOJJaBIEHHOCTH.

Ot nmedummra cTpagaeT W MBIIIEYHas CHCTeMa - OBICTPO Pa3BHBAETCS YTOMIISIEMOCTH, BAJIOCTh U
CI1aboCTh.

JedbuuT BUTAMHHOB CIIOCOOCTBYET TJyOOKOMY HApPYIICHHIO OOMEHHBIX IIPOIECCOB, 3aMETHO
BIUSIONIMX HAa WMMYHHYIO CHCTEMY, CHIDKAIOUIMX CONPOTHBIIEMOCTh OpPTaHM3Ma K MPOCTYIOHBIM U
MHQEKITNOHHBIM 3a00JICBAHUSIM.

C oBomamu u ppyKTaMu MOXKHO MONyduTh BUuTaMuH C, (OIHEBYIO KHCIOTY U [3-KapOTHH, OCTAJIbHBIE
10 u3 13 Hambonee BayKHBIX BUTAMUHOB HaXOMATCS B JOCTATOYHO KAJIIOPUHHBIX MPOAYKTaxX - B Msce, phIOe,
saimax, macie, xjiaeoe.

Crnenyromielf cocTaBISIONIEH B MepeyHe HE3aMEHHMBIX (PaKTOPOB IMHUTAHUS SIBISTIOTCS MHHEpaIbHBIE
BemectBa. MuHepalbHBIE BEIIeCTBAa HEOOXOMUMBI UII HOPMAIbHOTO (DYHKIIMOHUPOBAHUS WMMYHHOI
CHCTEMBI OpraHu3Ma.

[Tomygaembie opraHu3MOM Jake B HEOONBIIIOM KOJIMYECTBE COSNMHEHUS Kele3a, Mapraniia, celeHa,
KpeMHUs, GTOpa U APYrHEe MHUKPO- ¥ MAaKPOdJIEMEHTHI MPOHUKAIOT Yepe3 CTEHKH KPOBEHOCHBIX COCYIOB B
BHJIE MOHHBIX COCAMHEHWH W OKa3bIBAIOT MOIIHOE AHTHOKCHIAHTHOE, aHTHTOKCHYECKOE BO3NECHCTBHE Ha
opranm3Mm. llom [eiicTBHEM MHOTMX MHKPO- W MAaKpOdJEMEHTHBIX COCIWHEHHH YCHIIMBAeTCS
JETOKCUKAIIMOHHAS (DYHKITUS KOXKH, U 3THM CaMbIM CHIMAETCsI Upe3MepHasi Harpy3ka ¢ o4eK, IeYeH!.

MuKpodsIeMeHThl SABISIFOTC KaTaau3aTOpaMH MHOTHX OHMOXHMHYECKHX PEaKIWW, MPOXOISAIINX B
opranm3me. OHH TIOJJIEPKUBAIOT THIPOIIEKTPOIUTHYESCKHA OallaHC OpraHW3Ma, HOPMAaJM3ys KHCIOTHO-
IIENTOYHOE PABHOBECHE B JKUIKOCTHBIX CPEax opraHu3Ma.

Kampruit - cocraBnsier OCHOBY KOCTHOW TkaHW. lloBbimaer 3amuTHbIE (GYHKIMH OpraHu3Ma,
CHOCOOCTBYET BBIBEICHUIO CTPOHITUS U CBUHIIA M3 KOCTEH, 00JIaJaeT aHTUCTPECCOBBIM, aHTHAJUIEPTUIECKUM
JIEUCTBUEM.

®ochop - OCHOBHAS YacCTh €0 COCPEINOTOYEHA B KOCTSX, 3YOHBIX TKaHSX, B KOXKE, BAXEH I
noguepxanug pH-Oananca. @ochopy NpUHAIISKUT BeaylIas poib B AESITEIbHOCTH LIEHTPAIbHOW HEPBHOU
CHCTEMBI.

Maruuii - «aHTUCTPECCOBBIM MaTepuat», aHTHOKCUAAHTHBIM MHHEpal, BXOAUT B cocTaB Oojee yeM
200 d¢epmentoB, npu ero yuactuum ocymectBugercs cuntes JHK, PHK, a sto mnpodunakruxa
HOBOOOpa30BaHUH; yilydIiaeT 0OMEH BEIIECTB B COCYIMCTOH CTEHKE, HOPMAIU3YET apTepHaabHOE JaBlICHHE.
[Ipy poCTaTOYHOM KOJMYECTBE B OpPraHM3ME MarHWs XOpOILO YCBauBaeTcs KalbLui, ¢ocdop, Kamui,
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ButamuHsl rpynmsl B, C, E. Marauii BeIonHseT BakHyto (yHKIHIO B TpoduIakTHKe 3a001€BaHUH MOUEK U
cepaua.

Kamuit - «oHeprernyeckuii MuHepan®», CTUMYJIHPYIOUMI Tniepeadyy HEPBHBIX HMITYJbCOB,
HEOOXOJMMBIX JJIsl HOPMalbHOIO COKpAIlCHHWsS MBI, B TOM YHCJIE€ M MBIIIBI CepAla, peryiupyer
CEp/CUHBIA PUTM, MTOJ/IEPKUBAET HOPMATBHYIO (DYHKIHMIO TOYEK M TOPMOHAIBHBINA OajlaHC HallOYEYHUKOB,
OOMEH BEIECTB B KOXKE.

CoeMHEeHUsT Kayusi OKa3bIBAIOT IenedHoe (u3Homornueckoe BO3JCHCTBUE HAa Bce OOMEHHBIC
MPOIIECCHl B KJIETKAaX M TKaHSIX, CHOCOOCTBYIOT YCHJICHHIO TKAHEBOTO JIBIXaHUS B MHUTOXOHAPHSX KIIETOK.
Kanwmii siBnsieTcss OCHOBHBIM DHEPreTHUYECKUM MHUHEPAJIOM Uil HOPMaJIbHOW PabOTHl MBIIII, B TOM YUCIIE U
MBIIIIBI CepALIa.

Hatpuii - perynupyer oCMOTHYECKO€ JaBlieHHE B KJIETKE, MOBBIIIAET TOHYC COCYAWCTONW CTEHKH.
BrimonHser BaxxHYIO poNib B TPOLECCE IETOKCUKAIIMM KOXH, OYMILIEHHUS I0p, YCHJICHHS AbIXaTelbHOU
(bYHKIMU KOXU.

LuHK - ABJIsIETCS OCHOBHBIM MHHEPAJIOM JUISI CO3JaHUs] aMUHOKHCIIOT, YYaCTBYET B TIOCTPOEHUHU BCEX
KJIETOK OpraHu3Ma, CIOCOOCTBYET MPOJIOHTMPOBAHHOMY JEWCTBHIO MHCYJIMHA, YTO CHUYXKAET IOBBILIICHHBIH
caxap KpoBH. Bmecre ¢ xpomoMm moBbimaer 3((EeKTHBHOCTh HWHCYIWHA, CIIOCOOCTBYET OTIOXKEHHUIO
TIIMKOTeHa B TEYCHHU, YTO BAXKHO INPU caxapHOM auabere. YCHIMBaeT MPOTUBOBOCHAIUTENBHbBIC (DYHKIIMN
KpOBH, oOlajaeT aHTHAJUIEPTHYECKHM JeHcTBHEM Ha Koxy. LIupoko mpuMmeHsieTcs B IepMaTOJIOTHU H
KOCMETHKE.

Keneso - anTMaHeMHYecKuii MUHEpAJI, BXOIUT B MOJIEKYJTy TEMOTJIO0NHA, YYaCTBYET B OKCHTE€HAITHH
KJIETOK, YCBAaMBAETCS OPTaHU3MOM TOJIBKO MpH Hajmnmuuu BUTamMuHOB C u E; moctaToyHOE KOTUYECTBO B
OpraHu3Me IpuaeT KoKe PO30BhIH IBET (McUe3aeT OJIeTHOCTh KOKHBIX TOKPOBOB).

Maprasen;, - «aHTHOKCHJAHTHBIH MHHEpal», y4acTByeT B CTHMYJSIHH THNO(U3APHO-
HaJMOYEYHNKOBON CHCTEMBI, B CHHTe3€¢ (PEPMEHTOB, YCHJIMBAET TIOTJIOIIEHHE TJIIOKO3bI KIJIETKOM,
perymupyet ¢pyakiuu [THC, penpoaykTuBHBIX opraHoB. MoHEI MN JIETKO MMPOHHUKAIOT B KPOBb UEPeE3 KOXKY,
YCUJIMBasI IPOLYKIMIO €CTECTBEHHBIX TOPMOHOB, YTO CIIOCOOCTBYET OMOJIOKEHHIO OPraHU3Ma, KOXKU.

KpemHnuii - BBITONHSET BaKHYIO POJIb B NPOMMIAKTUKE PA3BUTHS CKICPOTHYECKHX IPOLECCOB U
3a00NICBaHUI OMOPHO-ABUTATEIBHOIO ammapaTa, yaydmraer (YHKIHIO CTPYKTYPHBIX JJIEMEHTOB KOXH,
BOJIOC, HOT'TEH, 3aJiepKUBasi IPOLIECCH YBSAAHUS KOXKH.

Menp - MOBBIIIAET YMCTBEHHYIO AKTUBHOCTb, MBIIIEUHBIN TOHYC, peryjIupyeT NUIMEHTHbIH OOMEH,
MIOBBIIIACT YCBOSEMOCTh JKE€JI€3a 3a CUeT YJIYYIIEHUs KPOBOOOpAIIEHUS B CIOSAX KOXKH, BOCCTAHABIIUBAET
HOPMAaJIbHBIH 1{BET KOJKHBIX IIOKPOBOB.

CeneH - CHI)KAeT PUCK COCYAUCTBIX OOJe3HEH, MOBBIAET CONPOTHBIIEMOCTh K OHKOJIOIMYECKHM
3a00eBaHUSM, YIIyUIIaeT KPOBOCHAOKEHHE KOXKU.

Mo — BXOIUT B COCTAaB TOPMOHA IMTOBHIHOM Kene3bl THPOKCHHA. OBeCIIeunBaeT yCTOHYHBOCTD
OpraHu3Ma K IHOBPEXKIAlIUM (akTopaM BHEIIHEH Cpeabl, YBEIMYMBAET CIOCOOHOCTH JICMKOIMTOB
pa3pymaTs 00Je3HETBOPHbIE MUKPOOPTaHNU3MBI, ONPEENsieT BO MHOIOM YMCTBEHHBIE ClIOcOOHOCTU. OmHUM
13 OCHOBHBIX HCTOYHHUKOB HOAa B IUTAHWUH SIBISICTCS MUIIEBas HomupoBaHHas coib. B 2019 1. Opl1a BHECeHa
MOIIpaBKa B ACHCTBYIOLIME CAHUTAPHBIC HOPMBI U [IPAaBUIIA, ONPECIUBIIAs 0053aTEIbHOCTh HUCIIONb30BAHUS
B 00pa30BaTeNbHBIX OpraHU3AIUSIX IPU TPUTOTOBIIEHUH OI01 HOMMpoBaHHOW comu. VcciienoBaHus CBOWCTB
fonara Kaiusg B IUIIEBOM HOOUPOBAHHOW COJIM MOATBEPAUIM €€ YCTOMYMBOCTh MPU KHUIISIYEHUU B
HEHTpaIbHOH W TIOAKUCIEHHOW cpene B MOIENbHBIX ycnoBusax (270 o6pasmoB). CremoBaTenbHO,
TEXHOJIOTMYECKUE KapThl, HMEIOIIMECS B 00pa30BaTelbHBIX OpraHU3alMAX JUId JeTed, He TpeOyroT
TEXHOJIOTNYECKOM KOPPEKTUPOBKU B LIEISIX COXpaHEHHs Hoga B FOTOBBIX Odrofax. JTO MO3BONSAET CHAEIATh
BBIBOJ 00 OXHIaeMoM TpodriIakTHIecKoM dhdexTe mepexoaa Ha HOTUPOBAHHYIO COJIb IPU IPUTOTOBIICHHUH
0111071 B AETCKUX OPraHW30BaHHbIX KOJUIEKTHBAX.

®drop - HoHBI Propa «3yOHOH MUHEpaI», HO TAKXKE YCHIMBAIOT IUIOTHOCTh BCETO KOCTHOT'O ammapara.
Hone! nonagarT B OpraHu3M M yCUIIMBAIOT BCACBIBAHUE KaJIbLUSI.

XJIOpUABI - UTPAIOT POJIb PErYJIATOPOB BOIHO-COIEBOr0 OOMEHa B KJIETKE, OALEP)KHUBas HOPMaJIbHOE
OCMOTHYECKOE JIABJICHUE; HEOOXOIUMBI TSI TPOAYKLINH JKEITyJOYHOTO COKa.

Cpemn  Bcex  He3aMEHMMbIX  (pakTopoB  mnuTaHMA  HamOosiee  3HAYUMBIMH  SIBIISIFOTCS
nonuHeHachmeHnHble XUpHble KUcIOoTH (IITHXXK). OHn oka3piBalOT MONOXKUTENEHOE JEHCTBUE Ha
JUNUAJHBIA CrIeKTp, remocTta3 u GubdpuHonus kposu. [THXK oueHp nabuibHbL, OITOMY HYKHO YUYUTHIBATh,
yro yBenuueHwe moctymieHus B opranusM  [IHXK pomkHO 00s3aTenbHO  CONPOBOXKAATHCS
JONOJHUTENILHBIM  BBEACHUEM BHTaMHHa E, T.K. aKTuBalMsa JHUIMJHOIO OOMEHa CONpPOBOXKIAETCS
WHTEHCHU(HKALMEH OKUCIUTENBHBIX MIpoleccoB B MeMOpaHax kietok. Ilpu stom Ha kaxeiii rpamm TTHXKK
MUILIY B OpraHu3M noikeH nocrymnath 1,0 mr Butamuna E. [THXKK B opranusmMe noaseprarotcs OKUCICHUIO
Mo JABYM IyTsAM MeTa0onM3Ma — LUKIOKCHI'€HAa3HOMY, B pe3yJbTaTe KOTOpPOro oOpasyroTcs
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MpocTarjiaHIuHbI, TPOCTAUNUKIMHEI B TPOMOOKCAHBI, ¥ JIUIOKCUTEHA3HOMY ¢ 00pa30oBaHUEM JICHKOTPHEHOB.
[Ipocrarnanauuel 0671a1al0T BazocmacTHYecKuM 3((eKToM, OKa3plBalOT MMMYHOJIEIPECCUBHOE JACHCTBUE.
Onu MHrHOMPYIOT Makpodard, MOAABISIOT BHIOPOC aHTUTEHA HA TOBEPXHOCTH Makpodara, pa3pbiBaioT
CBS3b MEKJIYy HMMMYHOKOMIIETCHTHBIMA KJICTKAMH, TOPMO3ST CHHTE3 aHTUTENl H JIMM(OKUHOB.
TpoMOoKcaHbl, BBI3bIBAsl arperanuio M aAre3ui0 TPOMOOIMTOB, CIIOCOOCTBYIOT Pa3BUTHIO TpPOMOO3a H
WIIeMHYEcKOH Ooyie3HM MHOKapaa. [IpocTauMKIMHBEI — BEIIECTBA, XapaKTEPU3YIOUIHECS MOIUIHBIM
aHTUAATE3HOHHBIM 3 eKkToM. JleHKoTpreHbl 001aJatoT MOLIHBIM OpOHXOKOHCTPUKTOPHBIM JICHCTBUEM.
JlefikoTpHeHBl aKTUBUPYIOT CHHTE3 MPOCTATIAHAWHOB W IMPOCTAIMKIMHOB. TakuMm 00pa3oM, MPOIYKTHI
[MTHXK B onTHMaibHBIX YCIOBUAX MOAIEPKUBAIOT TOMEOCTa3 OpraHU3Ma.

B MUIICBBIX BCIICCTBAX OAHOBPEMCEHHO MNPUCYTCTBYIOT HE OJWH, HC JBa, a4 OCCATKU KW COTHHU
MUKPOHYTPHEHTOB, M JIe4eOHO-TIPO(QUIAKTHYECKUE CBOMCTBAa MUIIM ONPEAENSIOTCS OTHIOJb HE IMPOCTO
ouonornueckuMu d(QQPEeKTaMu OTIAENBHBIX MHKPOHYTPHEHTOB, a SIBJISIFOTCS PE3YJILTATOM KOMILIEKCHOTO
B3aHMO}:[eI710TBPI§I MCXKYy HUMU.

BbazoBbie (¢usmonornueckue (GYHKIUH MUKPOHYTPHUEHTOB: PETYJSALUS >KUPOBOIO, YIJIEBOIHOTO,
6eHKOBOFO 1 MHUHCPAJbHOI'O O6MeHa; OIITUMU3alIUA aKTHUBHOCTU d)epMeHTHBIX CUCTEM, aHTHOKCHIaHTHAasA
3ammTa; obecreueHrue TIPOLeCCOB KIETOYHOrO JbIXaHWS, MOJJIEp)KaHuEe OJIIEKTPOIUTHOro OanaHca;
MOJJIepXKaHHe  KHUCJIOTHO-IIENIOYHOTO  PAaBHOBECHS;  TOPMOHOMOAOOHOE  JIGHCTBUE,  PEryisnus
PENPOAYKTHBHOM (DYHKIHMHM U IIPOLECCOB 3MOpPHOreHe3a; PEryasinus aKTHBHOCTH HMMYHHOW CHCTEMEI;
y4acTHE B IIPOLIECCAX KPOBETBOPEHMS; PErYSIUS CBEPTHLIBAEMOCTH KPOBH; PETYJIALMS BO30YIMMOCTH
MHOKapJia U COCYJAMCTOrO TOHYCA; PEryJslids HEPBHOW NEATEILHOCTH; CTPYKTYpHOE M (DYHKIMOHAILHOE
obecrieueHre OMOPHO-JIBUTATEILHOIO arapara; CHHTE3 COCJAMHUTENbHON TKaHW; PEryJsIHs MpPOIECCOB
JNETOKCUKAllMM ¥ OuoTpaHchopMalid  KCEHOOMOTHKOB, IMOIJACPKAHME CCTECTBEHHON  KHUIICYHOH
MHKPOGDIIOPHL.

B npupone He cymecTByeT Kakoro-im6o eAMHCTBEHHOTO TIIaBHOTO MPOAYKTa MATAHUS WIIH MUIIEBOH
CyOCTaHIIMM, CIIOCOOHBIX IIOJIHOCTBHIO YIOBJIETBOPUTH BCE MEHIO CJEIyeT COONIONaTh CIIENyIoIne
TPHHITUITBL:

1) KanmopWiHOCTh IMIIEBOrO pallMOHA JIOJDKHA COOTBETCTBOBATh JHEPIeTHYECKUM 3aTparam
opranusma; 12-17% sHepruu ciemyer moiy4arhb 3a cuer 0enkoB, 25-35% — 3a cuer xxupoB u 50-55% — 3a
CUET yIJIEBOJIOB;

2) ciaemyer MPaBHIIBHO PacHpeAcsTh KaJOPUHHOCTh paljoHa B TeucHHMe IHS — 3aBTpak -20-25%;
06ex 30-35%; monauuk 5-10%; yxun 25-30%.

3) nuIa JoIKHA COAEPKATh ONTUMAITLHBIE KOTMYeCTBa OSITKOB, YKHPOB U YTIIEBOJIOB;

4) TWIIEeBOM pamMoH JODKEH O00eCledMBaTh OpraHu3M HEO0OXOIWMBIM KOJIHYECTBOM BOIEI,
BUTAaMHHOB, MHHEpPAJBHBIX COJIeW W COJIepXaTh BCe HE3aMEHUMbIC aMHHOKHCIOTHI M HEHACHIIICHHBIE
JKUpHbIE KHCIOTHl. He wMeHee OJHOW Tpern CyYTOYHOM TMOTPEOHOCTH OEITKOB UM IKUPOB JOJDKHO
obecreunBaThCsI MPOAYKTAMH JKUBOTHOT'O MPOUCX OXKICHUS;

5) TPOAYKTHI, WCIONB3yeMble B JIETCKOM IHUTAaHHUHM HE JOJDKHBI COJEPXATh YCHWIMTENCH BKyca,
HCKYCCTBEHHBIC KPACUTENH, CTAOMITN3aTOPhI, CTUMYJISITOPBI POCTA.

IMumeBsle 100aBKM — CTPYKTYpHBIC KOMITOHEHTHI MUIIECBBIX MPOJYKTOB, HE YIOTpeOsieMbie Kak
CaMOCTOSITEIbHBIA MUIIEBON MPOAYKT WM KOMIIOHEHT THINH, HO J00aBiseMble Ha dTamax MPOH3BOJICTBA,
XPaHEHUsI, TPAHCIIOPTUPOBKU MHIEBOTO MPOAYKTA JUISl YIYYIICHUS WM OOJErdeHHs MPOU3BOJCTBEHHOTO
mpoliecca WM OTACIbHBIX OMEpanui, YBEIUYCHUS CTOMKOCTH MPOAYKTA K Pa3iWYHBIM BHJIAM TOpPYH,
COXpaHEHHS CTPYKTYPhl M BHEIIHErO BHJA MPOJYKTa HIIM HAMEPEHHOTO M3MEHEHWS OPraHONENTHYCCKHX
cBoicTB. [luimeBble J00aBKH MOAPA3NEISIIOTCS HAa PEryJUPYIONIME BKYC NPOJAYKTa (apOMaTH3aTOPHI,
BKYCOBBIC JI00ABKH, TOJCTANIMBAIONINE BEIECTBA, KUCIOTHI M PErySITOPhI KHCIOTHOCTH); YIYYINAIOIINE
BHEIHUM BUJ MNPOAyKTa (KpacHTeNlH, CTAOHIIM3aTOPhl OKPACKU); PETYIHUPYIONINE KOHCUCTCHIUIO U
(bopMEpYIOIIHE TEKCTYPY (3aryCTUTENH, Teleo0pa3oBaTeNy, CTaOUIN3aTOPbI, SMYIbIaTOPbI); MOBBIIIAIOIIHE
COXPAHHOCTh MPOJIYKTOB MHUTaHHS W YBEIUYMBAKONINE CPOKH MX XpaHeHHs (KOHCepBaHTHI). K muineBbIM
N00aBKaM HE OTHOCSAT COEJMHEHHS, TMOBBINIAMONIME MUIEBYIO IEHHOCTh MPOAYKTOB MUTAHUS, HAMpPUMED,
BUTAMHHBI,  MHKDPOIJIEMEHTBI, ~aMHHOKHUCIOTHI.  Illupokoe  HCMOJB30BaHWE  MHUIIEBBIX  JT00ABOK
MPOU3BOJMTEIISIMU  TTHIIEBBIX MPOAYKTOB OMPEICISICTCS CTPEMIICHUEM - YBEIWYHTH CPOK COXPAaHEHHUS
Ka4yecTBa MHUIIEBBIX MPOAYKTOB, B TOM YHUCIE CKOPOMOPTSIIMXCS U OBICTPO YEPCTBEIONIMX B YCIOBHSIX
HEOOXOMMOCTH WX TMEpPEeBO3KM Ha OOJIbIIME PACCTOSHUSA; YIOBJIETBOPUTH IMOTPEOUTENS] BBICOKUMH H
HACBIICHHBIMH BKYCOBBIMH KAa4eCTBAMHU IPOJYKTa CBS3aHO C KCIIOJIB30BAHUEM apoOMaTH3aTOPOB U
KpacuTesnei; Co3gaHue HOBBIX BHAOB NHLIEBHIX MPOAYKTOB, OTBEYAIOIIMX COBPEMEHHBIM TPEOOBAaHHIM
HayKH O MUTAaHUU (HU3KOKAJIOPUITHBIC TPOAYKTHI, HMUTATOPHI IMPOJAYKTOB) - 3TO CBS3aHO C UCIOIH30BAHUEM
MUIIEBBIX J00ABOK, PEryIMPYIOMINX KOHCUCTEHLIUIO MHUIIEBBIX IPOIYKTOB.
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EBporneiickum CoBerom paspaboraHa cucreMa HU(POBOM KOAW(PHUKAIMK MHUIICBBIX 00aBOK C
mutepoit «E». Ona BkmoueHa B kojekc BO3-OAO mis NUImIEBBIX NPOAYKTOB KaK MEXKIyHapoaHas
uugpoBas cucreMa KoAu(UKaUK THIIEBBIX 100aBoK. Kaxkaoil n3 muiieBsix 100aBOK MPHCBOEH LUGPOBOI
TpeX- WIN YeTbIpex3HauHbld HOMep. Homep Mapkupyercss B COUYETaHMM C Ha3BaHWEM (DYHKIHMOHAJIBHOTO
KJlacca, OTPaXKaIOIIEro TPYMIUPOBKY MHUILEBBIX JOOABOK MO TEXHOJOTMYECKHM (GYHKIHUSAM (TIOAKIAccaM).
Hanunyre B mumieBoM MpOIyKTe MHILNEBBIX A00aBOK IOKHO OBITH YKa3aHO Ha MapKHPOBOYHOM SIPIIBIKE.
CoriacHO TPEJIOKEHHONW cucTeMe HU(PPOBON KOAM(DUKALMK MUIIEBBIX J00aBOK, HMX Kiaccupukanus
BBITJISLTUT CIEAYIOIUM 00pa3oM (ocHoBHbIe rpymibl): E100-E199 — kpacurtenu; E200-E299 — koHcepBaHTHI,
E300-E399 antnokcumanter; E400-E499 - crabummzatopsl koHcucreHnuu; E450-E499 — smynbratopsr;
E500-E599 - perynstops! kucnotHocty, paspeixiurend; E600- E699 - ycunurtenu Bkyca u apomata; E700-
E899 — 3zanacubie unaekcel; E900-E999 - rmazupyroiue areHThl, yIy4dIIMTeIH Xjieoa.
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424, Tema Ne 4 «KpuTH4yecKHd 3HAYMMbIe HYTPHEHTHI B PA3JIMYHBIX FPYNNaxX NPOIyKTOBY»
Henb: O3HAKOMUTHCSA C BPETHBIMH JUTS 3I0POBbSI KOMITOHEHTAMH THTAHMS T MOTHBHPOBAHHOTO

COKpAIIEHUS UX KOJHYECTBA B ©KETHEBHOM YIIOTPEOICHHH.

KoHTpoJibHbIE BOMPOCHI:

YTo MOHUMAETCS MO KPUTHUECKH 3HAYMMBIMH MPOTyKTaMHU?

2. OcCHOBHBIE HCTOYHHUKH MOCTYIUIEHHSI CKPBITOM COJIM B OPraHU3M, KaKue 3a00JIeBaHNs MOT'YT OBIThH
CIIPOBOIMPOBAHEI TIOBBIIIIEHHBIM COIEPKAHUEM COJIH, TTOTPEOISEMOM ¢ MUIIEBBIMU MTPOLYKTAMH H
onronamu?

3. OcHOBHBIE HCTOYHHMKH MTOCTYILUIEHHS CKPBITOTO caxapa B OpraHu3M, Kakue 3a00IeBaHust MOTYT OBITh
CIIPOBOIIMPOBAHEI TIOBBIIIIEHHBIM COJIEPKAHNEM caxapa, TIOTPeOIIEMOr0 C MUIIEBBIMU TPOYKTaMK
u Omromamu?

4. OCHOBHBIE HCTOYHHMKH ITOCTYIUIEHUS B OPTaHN3M HACBIIIEHHBIX )KHPOB M TPAHCH30MEPOB JKHPHBIX
KHCJIOT, Kakne 3a001eBaHUs MOTYT OBITH CIIPOBOIIMPOBAHEI TIOBBIIIIEHHBIM COIEPIKAaHIEM
HACHIIIEHHBIX )KUPOB M TPAHCH30MEPOB KMPHBIX KUCIIOT, TOTPEOIAEMBIX C MMUIIEBBIMU TIPOIYKTAMK
u Orogamu?

5. Kakue MepOoIpHsATHS MOTYT TIOBJIMSATH Ha CHIDKEHHE B MEHIO COIEPIKAHMS KPUTHIECKH 3HAUUMBIX
HYTPUEHTOB?

=

CnpaBouHble MAaTepHAJIbI 110 TeMe:

I'oBopst 0 370poBOM HUTaHMU OONBIIOE BHUMAaHME YIENSAETCS COKPALICHUIO MOTpeOJIeHHs Couy,
caxapa, XMpPOB >KMBOTHOTO IIPOMCXOXKIEHHUS, B TOM 4YHCIE IPOLYKTOB HX coxepxamux. HyTpueHTsl,
OKa3bIBaIOIIME HEraTUBHOE BO3/EHCTBHE HA 3I0POBbE U TPEOYIOLIME PerylaMeHTallUY IPele/IbHbIX 3HaUCHU N
MOIY4M/IM Ha3BaHUE KPUTHUYECKU 3HAYMMBIX HYTpUEHTOB. IIpu 3TOM HEOOXOOUMO YETKO IIOHUMAaTh KaKHe
IIPOYTHI HECYT B c€0€ CKPBITYIO yrpo3y.

HapanmBanne mpown3BOACTBa MHINEBHIX MPOAYKTOB Bce Ooiyiee TIIyOOKOHM mepepaOoTKu, ObIcTpas
yp6aHu3aius 1 u3MeHeHue 00pasa KU3HU MEHSAIOT TEeHJCHLUHU B 00J1aCcTH NUTaHUs. JJOCTYIIHOCTD U IIEHOBas
MPUEMIIEMOCTh TNPOAYKTOB, HPOLIEHIINX TIIyOOKYI0 TEXHOJIOTMYECKYI0 IepepaboTKy, moBblmaroTcs. Bo
BCEM MMpE HacelleHHe MOTpedisieT Bce Ooblie BHICOKOKAIIOPUMHON MUIIK CO 3HAYUTEIBHBIM COAEPKaHUEM
HACBIIIEHHBIX KUPOB, TPAHCIKUPOB, CaXapoB U COJIH.

Conpb sBNS€TCS OCHOBHBIM HCTOYHUKOM HATPHsL, IPU 3TOM YCTAHOBJIEHA CBSI3b MEXK/Y IOBBIIICHHBIM
noTpebJIeHNEM HaTpHsl U THIIEPTOHHUEH, a TAKOKEe YBEINYEHUEM PUCKa CEpIeUYHO-COCYIUCTHIX 3a00eBaHnl 1
UHCYNbTOB. OIHOBPEMEHHO, IO Mepe OTXOAa OT MPHUBBIYHBIX CXEM IHUTAHHUS CHIDKAeTcs HoTpebieHue
KJIIOUEBBIX COCTABIISIOIIMX 3[0POBOrO PanMoHa — (PYKTOB, OBOIIEH M MHILEBHIX BOJIOKOH (B YACTHOCTH,
LEIbHBIX 371aK0oB). OPYKTHI U OBOILM COACPKAT KaJlUi, CIOCOOCTBYIOIINI CHUKEHUIO KPOBSHOIO JABIICHHUS.
Ponp mepepa®oTaHHBIX NHUIIEBBIX HPOLYKTOB KaK HCTOYHHKA CONHM B pallOHE OOBSICHSAETCS TEM, YTO
coJiepaHue COM B HUX OCOOEHHO BBICOKO (B CIIydae TOTOBBIX OJIOZ, MSICOMPOIYKTOB, TAKHX KaK OEKOH,
BETYMHA M CHIPOKOMYEHasi Konbaca, ChIPOB, COJIECHBIX CHEKOB, JIAIIIN OBICTPOrO MPUTOTOBIEHUS U T.A.), a
TaK)Ke TEM, YTO OHU TOTPEOIISIOTCS YacTO U B OONBIIMX KOMMYECTBaxX (B ciydae xyieba W mepepadOTaHHBIX
3epHOBBIX HponykToB). Comp Taxke A00aBiIseTcs B MHUIIy BO BPEMsl MPUIOTOBIECHUS (B BHIE CYXHX
OyJIbOHOB) MJIM yXe Ha CcToje (B BHAE COYCOB M INHILIEBOH coimu). BmecTe ¢ TeM MHOrme mpou3BOIUTENH
MEHSAIOT pELenTypy CBOEH NPOAYKLUMH [UIS COKPALICHUS COJIEpXAaHHUA COJM, W IOTPEOUTENSIM
pEeKOMeHlyeTcsT o0paliaTh BHHMAaHHE Ha OTHKETKH TPOAYKTOB M BBIOMpAaTh NPOAYKTHI C HU3KUM
cofiep>)KaHHEeM HaTpHs.

BO3 pekomeHayer B3pocCibIM MOTPEOISATH MEHEEe 5 T' COoidM B AEHb (UyThb MEHbIIE OJHON YailHOH
noxku). s nereit B Bospacte ot AByX a0 15 ner BO3 pekomeHnayeT KOppEeKTHPOBAaTh PEKOMEHAOBAaHHOE
MaKCHUMaJIbHOE MOTpeOJIEHHE COJM B CTOPOHY YMEHBIIEHMS MCXOHIS M3 UX MOTPEeOHOCTEH B DHEPrUH IO
CPaBHEHHIO C B3POCIBIMH, YTO COOTBETCTBEHHO COCTABISIET 2,5-5 rp/CyTKU.

Crnenyer oTMETUTh, YTO HATPHUU SIBIISIETCS BAXKHEHIINM OMOTE€HHBIM 3JIEMEHTOM, HEOOXOAUMBIM JIJISI
NOJJIepXKaHUd ~ BOAHO-LIEJIOYHOro  OajaHca, Mepefadd  HEPBHBIX  MMITYJIBCOB,  HOPMAaJIbHOTO
(YHKUMOHUPOBAHUSL KIJIETOK. J30BITOK HATpUsl CONPOBOXKIAETCS ITOBBIIICHUEM KPOBSHOIO aBJICHHUS,
MOBBIILICHHBIM HaNpshDKEHHEM B palboTe CepAeyHO-COCYIUCTOM CHUCTEMBI, HAKOIUIGHHMEM JKHMJIKOCTH B



69

OpraHM3Me, HapylICHHEM OOMEHA BEIIECTB, COIMPOBOXKIAIOIICIOCS (POPMHPOBAHMEM H30BITOYHONW MAacChl
Tena.

OCHOBHBIC UCTOYHUKH TOTPEOJICHUST HATPHS B TIHILE OMPEACISIIOTCS KYJIBTYPHBIMH OCOOCHHOCTSMU
Y KyJUHAPHBIMH TPEAMOYTCHUSMH HaceleHus. HaTpuii B 3HAYMTENBHBIX KOJIMYECTBAX COJICPIKUTCA B
MPOAYKTaX MOBCEIHEBHOTO YIOTPEOJICHUS - B MOJIOKE, MsCe, XJIe000yIOUHBIX U3JIEIUAX, MACONPOIYKTaX,
CHEKOBOW MPOJYKIMH, a TAaKKe BO BKYCOBBIX J00aBKax K MuIle (COychl, IpUMpaBkl). HaTpuii comepxutcs
TAaK)XC B TJIyTaMaTe HaTpu:, KOTOpI)II‘/'I IIUPOKO HUCIOJIB3YCTCAd B Ka4CCTBC HI/IIIICBOI‘/'I ;[063131(1/1 BO MHOI'mX
pErMoHax Mupa.

s pemrenust 00adbHOM 3aJa4yd IO CHIDKCHHUIO 3a00JICBACMOCTH HACEJICHHS OXKUPECHUEM,
OONIEe3HSMH CHCTEMBI KPOBOOOpAIeHHs, HapsAy C MPOYMMH MEPONPHATHUSME OOJbIIOE 3HAYCHHUE UMEET
COKpalieHue moTpediaeHus coau. s peanu3anyy 3TOM 3ajJaud Ha MOMYJISIIMOHHOM YPOBHE HEOOXOIMMO
MPOBE/ICHHUE TUIAHOMEPHON Pa0OTHI 110 MEPECMOTPY TEXHOJIOTMYECKUX KapT U COKPAIICHUEM B TEXHOJIOTUU
MPUTOTOBJIEHHUS] OJIO/ CONM, TOBBIIEHWE B CTPYKType NHTaHUS (QPYKTOB W OBOIIEH, IIMPOKOE
nH()OPMHUPOBaHUE HACEIICHHUS O JAHHOM MpoOdJieMe U ee IpuYuHax. B qoMaliHux ycloBHsIX 11eeC000pa3Ho
ITOCTEIEHHO COKpaIlaTh KOJIMYECTBO BHOCHMOW B OJIF0a MPH MPUTOTOBJICHUU COJIH, YOpaTh ¢ 00€ICHHOTO
CTOJIa COJIOHKY, NPH (DOPMUPOBAHUU MEHIO OT/aBaTh IPUOPUTET C HU3KUM cojiepkanreM Hatpus. Clenyer
OTMETHTh, YTO BKYCOBBIC PEIICNITOPHI YCIOBEKA K IOHMKECHHOMY IOTPEOJICHUIO COJMM aJalTHPYIOTCS
ITOCTENEHHO, IPUOTKPhIBast Oojiee IMUPOKUH Arana30H BKYCOB.

Hrak, OCHOBHBIMH MCTOUHMKAMH ITOCTYIUICHUS HAaTpus (ITOBApEeHHOH COJIM) B OPTaHU3M YeIOBeKa
SABISIOTCS Xje0 © XJIeOHBIE TPOAYKTHI, KOJIOACHBIE M3ZEIUsS W MSCHBIE KOHCEPBBI, CHIPHI,
KOHCECPBHUPOBAHHBIC OBOIIM MW COJICHBsA, COJICHAsA W KOITYCHasd pI)I6Ha$I OpoaAyKIHA, a TAaKXKE IIPOAYKThbI
osicTporo nuranus (dacr-pyd) u pasnuyHble KOMOMHHPOBAHHBIE MPOAYKTHI (COYCHI, KETUYIBI K Ap.).
Cozepxxanre HATpHs B XJIeOOOYIOYHBIX H3Aenusax Kosiedmercss or 246 go 499 mr/100 r. MscHbie
koucepBel comepskaT or 400 mr go .800 mr/100r (mms OompmmHcTBa - OKOMo 600 Mr/r), BapeHbie
konbacueie m3genus or 800 mo 1000 mr/100r, Bapeno- u ceipokomuersie 1500- 2000 mr/100 r. OBomHbIE
KOHCEPBEI M cojeHbs comepxkar or 600 mo 1100 mr/100 r marpus. ComeprkaHWe HATPUS B PLIOHBIX
koHcepBax coctaBisier 540-700 mr/100 r, B xomuenoii peioe - mo 1000 mr, a B comnenoit - 6omee 4900
Mr/100 r. B mopuun HEeKOTOPBIX IPOAyKTOB (acT-(hyma Moxker comepxkathes a0 1000 mr Hatpus Ha 100
Tp. MPOIYyKTa.

®dusnonornueckas morpedrocts s gereit — ot 200 mo 1 300 mr/cyr.

OCHOBHBIMH HMCTOYHHKAMHU JOOABJICHHBIX CaxapoB SIBISIOTCS MYYHBIC KOHAWTEPCKHUE HW3ICIHS,
TOPTHI M MUPOKHBIC, KOH(METHI, CIaIKHUE KUCIOMOJIOYHBIC MPOAYKTHI W TBOPOXKHBIC H3ZCIHS, CIaIKHe
0e3aIKOTOJIbHBIC HAIMTKH, HEKTAphl U COKOCOJEpIKamiie HamuTKu. [log mo0aBIIEHHBEIM caxapoM CIeIyeT
TTOHUMAaTh BCE BHJBI IIPOCTHIX YVTIIEBOAOB (caxaposa, TIOKO30(PYKTO3HBIA CHPON, KpaXMaJlbHAs ITaToKa,
MeI ¥ Ap.), BHOCUMBIC B ITUIIEBOM IPOAYKT IS IPHAAHUS CIaJKOTO BKyca.

B coorBercTBuu ¢ aerctByronuMmu 'OCTamu B cocTaBe nedeHbst MOXKET coaep kaThes ot 20 10 45
r/100 r caxapa, B koH(perax 65-75 r/100 r, B mupoxkHBIX U TopTax oT 30 mo 65 r/100 r. Kuciomonounsie
MPOAYKTHI, TAKHE KaK CHIPKH TBOPOXKHBIC TIazupoBaHHBIE cojepxkaT 22- 30 r/100 r caxapa, HOTypThI
dbpykroseie oT 6 10 14 1/100 1, HorypTel nutheBble 7-15 /100 r. CyliecTBEHHBIN BKJIaJ B MOTPEOIECHHE
caxapa BHOCAT O€3aJIKOTOJNbHBIE HAIUTKH, KOTOphie coiepkar 5-12 r/100 r caxapa, a Takke COKOBas
MPOAYKIXA U HeKTapsl - oT 10 mo 35 r/100 1.

Ynorpebienre caxapa (B YHCTOM BHJE U B COCTABE MPOAYKTOB M O1011) B KolmmdecTBax Ooinee 40
I/CYTKH CYIIECTBEHHO IIOBBIIIAET PUCKH (POpMHUPOBAHMUSA H30BITOYHOM MacChl Tejla, OOJE3HEH CHCTEMBI
KpoBOOOpaIeHus, HapyIIeHHil BOCIPUUMYHBOCTH K MHCYIMHY U JISNITHHY, YXYAIICHUS [TaMATH, KapHuecy.
BO3 pexomennyer orpannduTh morpedienne caxapa B 20 1/cyT (2 CTONOBBIE JOXKKH).

IIpobnema kapmeca XOpoOIIO 3HAKOMa BCEM, HaYMHAS Y)KE ¢ JETCKOro Bo3pacTa. M3BecTHO, 4TO
OakTepHH POTOBOH ITOJIOCTH IUTAIOTCSA IPOCTHIMHU caxXapaMd. B pe3ynbTraTe HX JKH3HEICATEIBHOCTH
oOpasyercst KWCIIOTa, pas3pymaromas 3yOHyro SMajb, a 3aTeM H JCHTHH, (OpMHpYyeTcsl Kapho3Has
TTOJIOCTD.

I'opMoH nenTHH HeceT MHGOPMAIHMIO B MO3TOBYIO TKaHb 00 YIOBIECTBOPEHHOCTH ChEICHHOMN
MHIIEH ¥ BBI3BIBAECT B OPraHW3ME YYBCTBO HachImieHHs. DpyKTo3a MPEMATCTBYET MONAJaHHIO JICITHHA B
MO3T' M CO3JaéT MCKYCCTBEHHOE YYBCTBO rojioja. Y JIoAeH ¢ PE3UCTEHTHOCTHIO K JICITHUHY MO3T HE
MOJIy4aeT HYKHOIO CHTHAja, IMO3TOMY MM CIIOXKHEE KOHTPOJIHMPOBATh CBOHM ammeTut. McciiegoBaHus Ha
KpbICaX ITOKa3aJld, 4YTO Y J>KHUBOTHBIX, KOTOpPBIC YIOTPEONSIOT (PPYKTO3y, BBIpabaThIBacTCS OOJbIIIE
JIENTHHA, YeM OOBIYHO. B pe3ynbpTaTe, YyBCTBHUTEIHLHOCTH OpraHM3Ma K HEMY CHHXKACeTCS, >KUBOTHBIC
MMOCTOSIHHO XOTAT ecTh. Korma ¢pykro3dy yOupain w3 panyroHa KpbhIC, YPOBEHb JICNTHHA BO3BPAILIAICS B
HOpMY, allIETUT CTaOMIN3UPOBAIICS.

Yuénbie 3 HoBoil 3enannuu nocrapaiiuch HAWTH CBS3b MEXK/Y JUIIHAM BECOM Y MYXKYHH M HX
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BO3pacToM, OOIel KaJOPUIHHOCThIO MHTaHUsS, caxapoM, ymoTpeOiaecHHeM ankorons, kypeHuem. Camas
CWJIbHAS CBSI3b MTPOCIICKUBAIACH MEXK/Ty HA0OPOM Beca U yroTpedIeHHeM caxapa.

AMepHKaHCKHE YUEHBIC MPOBEIHM U3YUMIH PE3UCTEHTHOCTh K HHCYIIMHY Y KPBIC, IaBasi UM IHUIIY C
BBICOKUM COJICPYKAHUEM caxapa, B Pe3yJIbTaTe CYIISCTBEHHO CHMXKAJach YyBCTBHTCIBHOCTh K JICHTHHY U
WHCYJIVHY.

WznuiiHee exeqHEeBHOE YIOTpEOJICHHWE caxapa CYIISCTBEHHO IOBBIIIACT PUCKU (DOPMUPOBAHUS
caxapHoro mgua0era, 4yTo OBUIO TOATBEPIKICHO MOMYJISAIMOHHBIM HMCCICAOBaHUEM (B HCCIICIOBAaHUM
MPUHUMAJIH y4yacTue Oonee 51 Thicaum yell. ), mpoaopkaBimmMcs ¢ 1991 mo 1999 rr. Beio nokaszaHo, 4ro y
JIFOZIEH, KOTOPEIE PErYISIPHO YIIOTPEOIAIOT MOACIAIEHHBIC HATUTKA (JIMMOHA, CIAAKAM Yai, DHEPTEeTUKH,
cmankuii kode) puck (opmupoBaHus auadera ObUT BBINIC, YeM B KOHTPOJIBHOH Tpymme B 4,8 pasa,
MEYCHOYHOW HEAOCTaTOYHOCTH — B 3,4 pasza. Takxke B MCCICIOBAHMU OBLIO MOKA3aHO, YTO €CJIA YEJIOBEK
©KEHEBHO BBIITUBACT CTaKaH CJIAJIKOTO JIMMOHAJA, OH B CPEIHEM NPUOABISIET B T'OJ, TOJIBKO B CBS3H C
3TUM (pakTopoM OKOJIO 6 JHUINHUX Kr. Ele ogHUM M3 HEOJarompusTHBIX IOCIEACTBUN €KEIHEBHOI'O
M30BITOYHOTO YIIOTPEOJICHUST caxapa SBJISETCS HEraTUBHOE BO3JCHCTBUE IOBBIIICHHOI'O COJCPXKAHUS
caxapa B KPOBH Ha TMIIOKaMII, YTO COIIPOBOXKIACTCS CHHYKCHHMEM KOTHHUTUBHBIX BO3MOXKHOCTEH OpraHu3Ma
- YXyALIAeTCs MaMsATh, PA3BUBAETCS SMOIIMOHAIBHAS TYIOCTb.

s pemieHusi T00abHOW 3aJladyd IO COKPAIGHUIO KOJMYECTBAa MOTPEOIsIeMOro caxapa
He0oO0XOAMMa peanu3anus KOMIIEKCAa Mep IO TMOBBIIICHHIO OCBEIOMJICHHOCTH JCTEH U MX POIUTEICH O
BJIMSIHUH caxapa Ha 370pOBbE, B T.4. O OBICTPBIX M OTCPOUYCHHBIX 3((heKTaxX; MepecMOTP TEXHOIOTHUSCKUX
KapT U COKpAI[EHHE B TEXHOJIOTHU MPHUTOTOBJICHUsS OO/ caxapa, MOCTENEHHOE MCKIIOYCHHE M3 palloHa
MUATaHMS IIKOJIbHUKOB KOHIWTEPCKUX H3JCIHN M 3aMelleHre UX (QPyKTaMu U HOrypTaMu, MOMyJIsipy3aius
KCIIOIb30BaHMS HEKAJIOPHIHBIX cCaXapo3aMEHUTEIICH.

OCHOBHBIMH HCTOYHHUKAMH JKHPA, HACBHIIIEHHBIX >KMPHBIX KHUCIOT M TPAHCH3OMEPOB JKHPHBIX
KHCJIOT SIBJISIIOTCS TPOMYKTBI, IPOU3BEIACHHBIC C HCIIOJb30BAHUEM MSICHOIO M MOJIOYHOIO ChIPbS,
KOHJIUTEPCKHUE W3/ICNMsI, HEKOTOPBIE BHIbI MACIOKHPOBOH IPOIYKIIMH U COYCHI.

MsicHBIE TIPOIYKTBI, TaKWe KaK KOJ0ACHI, COCUCKHA M CapHICibKH, MSCHBIC ICITMKATECHI, TOTOBHIC
KyJIMHApHBIC H3ICIHs, Moay(haOprKaTel ¥ KOHCEPBBI, MO3UIMOHUPYIOTCS KaK HCTOYHUK ITOJHOLIEHHOIO
Oerka ¢ BBEICOKOW YCBOSEMOCTHIO W OMOJIOTHIECKON IIEHHOCTHIO, B TOKE BPEMS OHU SIBIISTIOTCS OCHOBHBIMH
ncrouHukamu xupa. ComepkaHne OellKa B BapeHBIX Kojibacax, COCHCKax M capleiabkax kKojednercs ot 8%
1m0 13%, torma kak skupa ot 15% mo 38%, npu 3TOM COOTHOIICHHE OENOK/>Kup cocTtapiser ot 1:1,15 mo
1:4,75. B rpynne mojayKOmYeHbIX, BApEHO-KOIMYEHBIX U CHIPOKOITUEHBIX KOJIOAC M ACITMKATECHBIX MICHBIX
MIPOAYKTOB COOTHOIIICHHE OCIOK/SKUP Yallle BO3pACTaeT B CTOPOHY Ipeodiananus xupa. ComepkaHue xupa
B MSCOPACTUTENBHBIX KOHCEPBaX, BBITYCKAEMBIX IO HAIIMOHAILHOMY CTaHOApTy, kKoiebmercs ot 8% mo
35,0% u 3aBHCHT OT BHAAa M COOTHOIICHHWH HCIIOIB30BAHHOIO ChIPhS. IIpu 3TOM Ta k€ MPOAYKIUS, HO
MIPOU3BOANMAS TI0 TEXHHYCCKAM YCIOBHSAM MPEANPHATHH, MOXET COmepKaTh 3HAYUTEIHHO OoJbIee
KOJIMYECTBO JXKUpa. B KOHANTEPCKUX M3AETHAX B 3aBUCHMOCTH OT COCTaBa KOMITOHEHTOB COACPKaHHE KIpa
nmocturaeT 30%. B roToBBIX coycax m MaloOHE3axX COAepKaHHe KHUpa MOKET gocTuraTth 65%. ConeprxaHne
HACHIICHHBIX KAPHBIX KUCJIOT B MSCHBIX IPOAyKTax komebiercs ot 3,3% mo 11,6% B 3aBHCHMOCTH OT
comepkaHusA >KMpa W BHIA HCIOIL3YEMOTO CBIPBS, IMPH 3TOM Yy CYIICCTBEHHOHW JONH acCOPTHMEHTA
KONOACHBIX M3AEIUN OHO COCTaBJIIET B cpeaHeM 5-6%. B MonouHo# mpoxykuuu npu yposHe xupa 10 10%
TaKKe COMEPIKUTCS 5-6% HACBHIIIEHHBIX YKUPHBIX KHCITOT.

M30pITOUHOE TIOTpEOIeHHE KUPHON IMUINKA TAKXKE BO MHOTOM ONPEACIIICT PHCKUA (POPMHPOBAHUS
TIOBBIIIIEHHOW Macchl Tena, 3a00lIeBaHWH CHUCTEMBI KpOBOOOpaieHus (aTepocKiepos3a), HapyIIeHHIO
KUPOBOTO 0OMeHa, PYHKIIUH TTEYESHU.

OTaenbHO ClemyeT OCTAaHOBHTBCS Ha TPaHCH30MEpaX JKUPHBIX KHCIOT OOpa3yIommXxcs IIpH
THAPOTCHE3auN JKHJIKHX PACTHTEIBHBIX Macel. VIMEHHO TpaHCH30MEpHI, OKa3bIBAIOT CYIIECTBEHHOE
BIIMSHHE HA PHCKH Pa3BUTHSA CEPIACYHO-COCYTUCTHIX 3aboneBanmii. I[losToMy wuX comepkaHue B
MAacIIOKHPOBOM TIPOAYKIIMU SBJISETCS IIOKa3aTelleM O€30MacHOCTH M CTPOro periaMeHTHpyercs. B
cooTBeTCcTBHHM ¢ jelicTByromuMu TpedoBanmsamMu TP TC 024/2011 «TexHWdecknii peryiaMeHT Ha
MacCJIOKHPOBYIO TPOAYKIIUIO» COMEpKaHUE TPAHCHU30MEPOB YKHPHBIX KUCIOT B MACIOXXHUPOBOUM MPOTYKIIUA
HE JO/DKHO MpeBBImaTh 2%.

CozmareneM MeEToAa THAPOTeHH3AIMH (IPUCOCTUHEHUS BOAOPOAA K JBOWHOH CBS3M) CUYHTAIOT
(pannysckoro xumuka Ilons Cabathe. B mrone 1897 roma oH caenal OTKPBITHE, 3aJI0KUBIIEE OCHOBBI
MpeBpalleHrs pacTUTSILHOIO Macjia B TBepAyro cyocTannmio, B 1912 roay momyumi 3a 310 HobeneBckyro
npemuio. CabaTbe OOHAPYKIII, YTO MEJIKHE YACTHMIIBI HUKEIS CIY)KAT XOPOIIMM KaTaJau3aTOPOM PEaKIIUH
ra3000pa3HOro BOJOPO/Aa C ITWUJICHOM, IPOCTEHIIMM YIIeBOAOPOAOM C JBOWHOW CBs3bto. Ho Bckope
BBIICHHJIOCH, YTO TaKHM K€ CIIOCOOOM MOXKHO IPHUCOCTUHATH BOAOPOI M K JPYTHMM BEIIECTBAM C JBOMHOM
cBa3pio. B 1901 rogy Hemeukuil xumuk Bumbsrensm Hopman npuMmeHWs 3TOT MeTon Ui mepepadoTKU
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KUJIKUX PACTUTENBHBIX Macel B TBepible kupbl, a B 1902 romy momyumn Ha Hero marteHT. IIporecc
TUAPOreHU3aIMK (THIPUPOBAHUE) ITPOUCXOAMUT P MPOITYCKAaHUU BOAOPOJIA O] AaBJICHUEM 4Yepe3 Macio,
Harperoe J0 BbICOKON Temmepatypbl (okono 200 rpagycoB llenbcus). [Ipu 3TOM YacTh HEHACHIIICHHBIX
JKUPHBIX KUCJIOT MPEBPAIIACTCS B HACBIIIICHHBIE.

W3HavanbHO TUAPOreHU3UPOBAHHOE MACIO HE CUHMTAJIOCh BPEIHBIM M JaKe PEKOMEH]IOBAIOCH Kak
3I0pOBasl aJIbTEPHATHUBA JKMUBOTHOMY XHpy. HHKOro He cMyTWa TOT (pakT, YTO MPH YaCTHYHOH
TUAPOTCHU3AIMHA U3MEHSCTCS IIPOCTPAHCTBEHHAS CTPYKTYpa MOJICKYJI: 3HAYUTEIbHAs YaCTh HEHACHIIIICHHBIX
JKUPHBIX KUCIOT (0 60%) nepexoaut u3 nuc-¢popmbl B TpaHc-GopMy. C TOUKM 3peHHS MPOU3BOAUTEINCH
MaprapyHOB HAaKOIUICHHUE TPAHC-U30MEPOB BIUSJIO HA CBOMCTBA JKHPA TOJILKO IOJIOKUTENBHO, MOCKOIBKY
MPUBOJIMIIO K TIOBBIIICHUIO TEMIIEPATyphl IUIABICHUS W TBEPJAOCTH. [ MAPOreHU3MPOBAHHBIE Macia W
MaprapyHbl Ha UX OCHOBE OBUIH JICIIEBJIC CIMBOYHOI'0 Macia, JONbIIE XPaHUIHCh (1ake 0e3 OXJIaXICHUS) U
MO3BOJISUTM MHOTOPa30BOE UCIOJIB30BaHUE TP jKapke. IMEHHO THIPOreHU3UPOBAHHBIN KUP CTal OCHOBOW
naaycrpun "dacr-pya" u gBurarenem ee OypHoro passutus. B 1993 roay B kypuane "Jlanmer" BbIInia
CTaThs, aBTOp KoTopod Yourep Buiner yrBepkian, uTo MOTPEOJICHHE TPAHC-)KUPOB MPUBOAUT K
MOBBIIICHUIO PUCKA CEPJICYHO-COCYIUCTBIX 3a0oneBanuii. [IpuunHa, IO MHEHHIO aBTOpa, COCTOsIa B TOM,
YTO TPAHC-)KUPBI BBI3BIBAIOT M3MEHEHUE COOTHOIICHUS JIUTIONPOTECHMHOB BBICOKOW W HHM3KOW IJIOTHOCTH B
CTOPOHY VBEJIMYCHHS TMEPBBIX. DTO B CBOI oOYepelb SIBISCTCS (aKTOPOM, MPEAPACHOiararmimM K
aTepockiiepo3dy. CBou mpeanonoxenus Bunier moarsepawt (akTamu, MOJCYUTAB MOTPEOJICHUE TpaHC-
JKUPOB B PALMOHE 85 THICSY 370POBBIX JKEHIIMH, & 3aTEM B TEUEHHE BOCHMH JIET PETUCTPUPOBA CPEAH HUX
3a00J1€eBAEMOCTh U CMEPTHOCTh OT CepJeYHbIX 3a0oseBannii. KomuuecTBo MH(APKTOB, CIydyacB BHE3AITHON
CMEPTH OT CEPJICUYHOr0 IMPHUCTYIA ¥ BBIPAXKEHHOCTh aTePOCKIEP03a OKA3aJIUCh CYIISCTBEHHO OOJbIIE Cpean
TeX, KTO BCE 3TH BOCEMb JIET €1 MHOI'O MaprapuHoB. Takum o0Opa3oM, MCCASIOBAHMS MOKa3ajM, YTO TPaHC-
JKUPBI BEAyT ce0si MHA4de, YeM IHMC-)KUPhI, HE TOJIbKO Ha CKOBOPOJKE, HO M B opranusme. Hampumep,
OKa3aBIIKCh B cocTaBe (DOCHOIMIHIOB KICTOYHBIX MEMOpPaH, OHU BJIMSIOT Ha pad0Ty OEIKOBBIX MOJICKYII,
MIPOHU3BIBAIOIINX MEMOpPaHbI, TaK Ha3bIBAEMBIX TPAHCMEMOpaHHBIX OEIKOB. A 3TO B CBOKO OYepeidb
HapyIaeT Iepenady CHUTHAJIOB, HAIpUMEp, MPH B3aUMOICHCTBHH TOPMOHOB C PEIENTOPAMHU, ITOCKOIBKY
perenTopsl Kak pa3 SBISIOTCS TpaHCMeMOpaHHBIMH Ocnmkamu. CTpamaeT TpaHCHOPT BEIIECTB, BENb
OeNKOBBIE KaHaJbI JIJI IIePEHOCa MOJIEKYII uepe3 MeMOpaHy TaKKe OTHOCITCS K TpaHCMeMOpaHHBIM OelTKaM.
Tak kak HochOMUTIUIBI SBISIOTCS €€ W CHIPHEM IS CHHTE3a MOJIEKYJ MMMYHHOM CHUCTEMBI, HAIMYUE B
HUX JKMPHBIX KHCJIOT B TpPaHC-KOH(MOPMALMKM NPUBOIUT K HAPYIICHHIO OHOXHMHH BOCHAIUTEIbHBIX
rporreccoB. [ToMIMO TTOBBIIIICHUST PUCKA PAa3BUTHS aTEPOCKICPO3a M COMYTCTBYIOMUX 3a00JeBaHUN cepria
W COCYIOB, TPAHC- U30MEPHI MPUBOIAT K CHIDKCHHUIO YyBCTBUTEILHOCTH KJIETOK IMOKEITYIOUHOM JKeIe3bl K
WHCYJIMHY — pa3BUBAeTCs MuadeT 2-TO THIA, XPOHHUECKHX BOCTIAIUTEIBHBIC MPOIECCH, OKUpeHue. Takum
0o0pa3oM, eciii BMECTO HOPMAJIBHOT'O CTPOUTEIBHOI'O MaTepHraia MBI IpeajiaracM OpTaHu3My OpakoBaHHBIC
TpaHC-U30MEPHI, 00pa3yroTCs HedeKTHRIC OMOTOTHYECKHUE CTPYKTYPHI, KOTOPBhIE HAUNHAIOT JaBaTh COOM.

J1st yMeHBITIEHUST TIOTPEOJICHUST TPaHC-)KHPOB HEOOXOAMMO HCKIFOUNTH W3 palroHa ITHTaHHUS
MaprapyHbl, IPOCMATPUBATh ITUKETKH Ha IMproOpeTaeMbie IPOIYKTHI Ha IPEAMET COJEPKaHMs B HUX TPAHC-
HM30MEPOB JKHPHBIX KHCIIOT.

Takum 00pa3zoM, MEPOIPHUATHS IO CHIDKCHHIO COIEP)KaHWS B IHINCBOW IPOAYKIIUH KPUTHUCCKU
3HAYMMBIX HYTPHEHTOB PEaM3yIOTCSA II0 TPEM OCHOBHBIM HampaBjieHusM: 1) pabora ¢ HaceleHHeM II0
BOIIPOCAM 3I0POBOr0 MHTAHMS, 2) WH(GOPMHUPOBAHME HACEIEHHS O COMEPKAHHM KPUTHUYECKH 3HAUYNMBIX
HYTPHEHTOB B IHUINEBOW MPOAYKIUH; 3) COKpAIICHHE KOIUYECTBA IMPOLYKTOB, MCTOYHHKOB KPHUTHUCCKU
3HAYNMBIX HYTPHEHTOB B MEHIO OpPTraHU30BAHHBIX KOJIJICKTHBOB.
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Yueonwtii nnan:
No Tema KonnuectBo yacos
JICKITUS cam. MPaKT. BCEro
pabora pabora

1 BBoaHOE 3aHATHE — UHCTPYKTaX 1O 1 1 2
HCIIOJIb30BAHHMIO CEPBUCOB IIPOrPaMMBbI,
BXOJHOE€ TECTHPOBAHUE

2 Posib 1 3HAYMMOCTD MHUIIIEBOTO PaKTOpa B
COXpaHEHHUH U YKPETJIEHUH! 3[I0OPOBbS
HaceJeHus, MpopHIaKTHKe O0Ie3HeH 1 1 1 3
LIMBUJIU3AIH, TPOMEKYTOTHOE
TECTHPOBAHHE

3 OCHOBBI (PM3HOJIOTHH MTHIIICBAPEHUS, 1 1 1 3
MIPOMEXKYTOYHOE TECTUPOBAHUE

4 OCHOBHBIE KOMIIOHEHTHI ITHUIIH, 1 1 1 3
MIPOMEKYTOYHOE TECTUPOBAHUE

5 KpuTtndeckn 3HaUnMbIe HyTPUEHTHI B
Pa3TUYHBIX TPYITIaX MPOAYKTOB, 1 1 1 3
MIPOMEXKYTOYHOE TECTUPOBAHUE

6 WroroBoe 3ansiTre 1 1
Bcero 5 5 5 15
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PucyHnok.-1. YncJIeHHOCTh 00y4aIuXxcsi B 0011€00pa3oBaTeIbHbIX Opranuzanusx no PO
auHamuke 3a 2012-2019 rr.

Tab6auua 1. - YucjieHHOCTh 00y4alonuxcs B 0011e00pa3oBaTeJbHBIX OPraHu3anuax B IMHAMHUKeE 110
P® u ®enepansubiM Oxpyram PO

Tepputopua | 2012 2013 2014 2015 2016 2017 2018 2019
PO 13040412 | 13266473 | 13886449 | 14341426 | 14785443 | 15258161 | 15766806 | 16138511
UeO 3029871 | 3110930 | 3241027 | 3339897 | 3459737 | 3588585 | 3697306 | 3815831
C3®0 1139883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863
OO 1257860 | 1314744 | 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813
CK®0O 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188
neo 2734610 | 2699489 | 2806562 | 2887380 | 2957437 | 3023509 | 3105018 | 3208782
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

Ta6auua 2. - YucjieHHocTh o0yyaromuxcs 1-4-x kiiaccoB 0011e00pa3oBaTe/bLHBIX OPraHu3alnuii B
auHamMuke no P@® u @egepanbubiM Oxpyram PO

NPOrH032 npordo3 nporHo3

Teppuropusi 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
P® 5577426| 5696272 | 5997953 | 6223481 | 6467869 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | /888377
LUe0 1287180 1334226 1382438 | 1428609 | 1489378 | 1551005 | 1605061 | 1677221 | 1718547 | 1773915 | 1829283
300 492896 | 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557
0 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875415 | 914565 | 953718
CK®O 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
noo 1150698 1137548 1198825 1243545 | 1300775 | 1343295 | 1350252 | 1433032 | 1474537 1518924 | 1563311
Yoo 516583 | 522828 | 540221 | 562992 | 589389 | 609541 | 634309 | 652262 | 671811 | 652543 | 713276
Co0 833824 | 866747 | 892671 | 941071 | 970119 | 1018143 | 1041347 | 920407 | 1036499 | 1058934 | 1081369
Jilo]e] 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 351335 | 406689
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PucyHok - 2. YaeabHbIii Bec IIKOJLHUKOB H IVIOTHOCTH HaceleHus: no P® B tunamuke 3a 2012-2019
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Pucynoxk - 3. 3a00/ieBaeMOCTh caxapHbIM AHa0€TOM JieTeil 1 moaApocTKoB (00mmas) no P® B tuHamuke
3a 2012-2019 rr. (ma 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. CpeqneMHOr0JieTHUI MPUPOCT (YOBLIb) YPOBHSA 3200JIeBA€MOCTH JieTeil U MOJAPOCTKOB
caxapHbIM 1uadeToM
3a 2012-2018 rr. (8%)
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Taonuua 3. - lunamuka 3a00j1eBaeMoCTH caxapHbIM quaderom (Ha 100 ThIc.)

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
[Iponomxkenue Tabmuie 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
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Pucynok - 5. 3a6os1eBaeMocTh O:KHpeHHEM Yy AeTeil M moapocTKoB (00w asn) no PO B nunamuke 3a
2012-2019 rr. (na 100 TBIC. HAC.)
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Cesepo-3anagHuil ¢0O _I] 0,4 Netun LleHTpanbHbIi ¢0 _:| 09| MoapocTKK
NanbresocTouneii @0 [110,5 Ypansckil ©0 113.9
Ypansckwi 0 _I:I 1.0 3pepo-3anaguuil ©0 [T 4.1
Cubupcrnit @0 13,0 ANLHEBOCTOUHEI 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 00 100 150
PucyHok. — 6. CpeaHeMHOroJeTHHIi mpUpocT (yObLIb) YPOBHSI 3a60neBaeMOCTn JeTeli ¥ MOAPOCTKOB
O0KMPEHUEM

32 2012-2018 rr. (8%)

Taonauua 4. - luHaMUKAa pacnpocTPAHEHHOCTH O:KMPeHus y AeTell U moapocTkoB (Ha 100 Thic.)

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
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