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[Tpunoxenue 2

YTBEPXIEHA
npukazom Pocrorpebnamzopa
OT No

OBYYAIOIIASA (ITPOCBETUTEJIBCKAS) ITPOI'PAMMA
10 BONPOCAM 310POBOI0 MUTAHUS
IJISL IeTed HIKOJbHOr0 BO3pacTa

I. O0mme mos10:xeHUs

OOyuaromiass NpPOCBETUTENbCKAST IporpamMma JUisi IIKOJIbHUKOB «OCHOBBI
3I0pOBOrO INUTaHUs» INpeqHazHaueHa s oOywatounmxces (5-11  kiaccos)
o0uieo0pa3oBarenbHbIX opranu3anuid. [Iporpamma paspaborana B LeisX peaau3alnnuu
(denepanbHoro npoekra «OopMupoBaHUE CUCTEMBI MOTUBALIMU IPAKIAH K 3J0POBOMY
o0Opa3y »U3HHU, BKJIIOYas 3J0pOBOE IMHUTAHUE M OTKa3 OT BPEAHBIX MPHUBBIYEK
(YkperuieHue o0I11eCTBEHHOTO 3/10pOBbs )» HAlMOHAJIBLHOTO IIpoeKkTa «Jlemorpadus» u
B cootBercTBuM ¢ Ilmanom wmepompustuii Pocnorpebnam3opa mo peanusanuu
MEpOIpUATUN (PerepanbHOro NpoeKkTa «YKpeIieHne O0IIeCTBEHHOrO 3J0pOBbs» Ha
2019 rox m nmepcnextuBHBIM nepuon 2020-2024 ronos, yTBEPKICHHBIM MPHUKA30M
Pocnorpebnanzopa ot 25.01.2019 Ne 29, nns pemenus 3agad mno (GpopMUPOBAHUIO
Cpelibl, CHOCOOCTBYIOLIEH MOBBIILICHUIO HH()OPMUPOBAHHOCTU IPAKIAH 00 OCHOBHBIX
NPUHLHAIAX 310POBOT0 MUTAHUS.

B nporpamme npencraBineHa nH@opmanus o0 OCHOBaX 3J0pPOBOTO MUTaHUS,
3HAYMMOCTH BUTAMUHOB U MHUKPOXJIEMEHTOB [JI1 TADMOHUYHOTO POCTa U PA3BUTHS,
palMOHAIBHOIO PEXHMMA IMUTAHUS, BBIPAOOTKH 30POBBIX MHILEBBIX CTEPEOTHUIIOB
IIOBEJICHUS U MUILEBBIX IPUBBIYEK HA 3TAIle POCTa U pa3BUTUS PeOCHKA.

I1. IlereBoi pa3zmen

2.1. Akmyanvnocmo npozpammel.

310pOBO€ MHUTAHHUE SIBIACTCS OJHUM U3 0Aa30BBIX YCJIOBHUH 30pPOBBS JIETEH,
dbopMHpYET 3A0pPOBBIE CTEPEOTUIIBI TMHTAHHS, 3J0POBOE TMHUIIEBOEC IOBEIICHUE
MIO/IPACTAIOIIETO TOKOJICHUST Ha TIEPCTIIEKTUBY. B HacTosIee BpeMs y 3HAYUTEIIBHOTO
YHUCIa ACTeH yKe K IMIKOJIBbHOMY BO3pacTy (OPMHUPYIOTCS MAaTOJIOTUUECKHUE MUIIEBEIC
MIPUBBIYKH - U30BITOYHBIN TI0 KAJIOPUIHHOCTH YKUH, YpE3MEPHOE TIOTPEOICHUE COTH |
caxapa, JICTKHX YTJICBOJOB (TPEAMOYTCHHE MPOIYKIIMA C BBICOKHM COJICP’KaHUEM
caxapa (KOHIUTEPCKWE W3JACNWs, CIaJKWE BBINIEYKA W HAMWTKH), KApPAa W COJH
(koybacHble H3AENHUsI M COCUCKH, (acT-Pya), OTMEHaroTcs 3HAUYMUTEIbHBIE IO
MPOJIOKUTEILHOCTH  TEPEPhIBBI  MEXKAY  OCHOBHBIMH  MpUEMaMU  IHUIIH,
MHO>XECTBCHHBIC  HEYMNOPSJIOYEHHBIE  TEPeKyChl. OJTO  TMOBBIIIAET  PUCKHU
dbopMuUpOBaHUS MMATOJOTHH JKEIYAOUYHO-KHUIIIEYHOTO TPaKTa, SHIOKPUHHOW CHCTEMBI,
YBEJIMYMBACT PUCK PA3BUTUA CEPICYHO-COCYIUCTHIX 3a00ieBaHUM, H3OBITOYHOM
Macchl Teja, caxapHoro auabera. IlonTBepxkaeHueM MpPoOOJIEMBI  CIyKat
perucTpupyembie ToOKaszaTeln 3a00JIeBaeMOCTH JETel M TMOAPOCTKOB CaxapHbIM
nrabeToMm u oxxupeHuem (puc.l).
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Puc.1. /Ilunamuka o01eii 3a00/1eBaeMOCTH JIeTell U MOJAPOCTKOB
3a 2014-2018 rr. (na 100 TbIC. HaC.)

Bropoii acniekT npo6eMbl - HeJOMOIyYeHUE EThbMHU Ha 3TAIE POCTa U Pa3BUTHS
HEOOXOJMMOIr0 KOJIMYECTBA OCHOBHBIX IUTATENIbHBIX BEIECTB, MMHEPAJIOB,
BUTAMHUHOB, YTO TAKXE MOXET MOCIY>KUThb NMPUYUHON (OPMUPOBAHUS HAPYIICHUM
3JI0pOBbs JIETEH, B IEPBYIO OUEPE/Ib ITO - 3a00JIeBaHMsI, 00YCIIOBIECHHBIE IEPUITUTOM
OMOJIOTUYECKHA IICHHBIX BEIIECTB B pAIMOHE €XKEJHEBHOTO NHUTaHUS peOeHKa,
CHIDKCHHE YMCTBEHHOW M (PU3HYECKON pabOTOCTIOCOOHOCTH JI€TEH, KOTHUTUBHBIX M
GyHKIMOHATBHBIX BO3MOKHOCTEH PACTYIIET0 OPraHu3Ma.

B 2019 rogy ®enepanbubiM 3akoHom ot 01.03.2020 N 47-®3! 6bu10 BBEIEHO
MOHSTUE 3/I0POBOr0 MUTAHUS, MPEAYCMATPUBAIOIIEE OO0A3aTENBHOCTh peaJu3aliu
psila TPUHIMUIIOB, B TOM 4HCIiE: 1) HCHOJIB30BAHME B MEHIO OJION, pPElEnTypbl
KOTOPBIX, MNPEIyCMaTPUBAIOT COXPAHHOCTh HCXOJHOM OHOJOTMYECKOW II€HHOCTH
MUIIEBBIX MPOAYKTOB, THIIEBBIX MPOAYKTOB CO CHIKEHHBIM COJIEp)KAHUEM
HACBIIIEHHBIX >KUPOB, MPOCTHIX CaxapoB, MOBAPEHHOM COJHU, a TaKXKE MHUIIEBBIX
POIYKTOB, OOOTalleHHBbIX BUTAMHHAMH, MUIIEBHIMU BOJOKHAMU M OMOJOTUYECKH
aKTUBHBIMU  J00aBKaMu; 2)  COOTBETCTBHE  DHEPreTUYECKON  IIEHHOCTHU
sHEepro3arparaM, XMMHUYECKOTO COCTaBa OJIOJ - (PU3MOIOTHYECKUM MOTPEOHOCTAM
OopraHu3Ma B MakpoO- U MUKPOHYTPHEHTaX; 3) pazHooOpasue MeHI0; 4) ONTUMaIbHBIH
PEXKUM TMUTAHUS, 5) COOMIOJCHUE CAHUTAPHO-IMUIEMUOTIOTHYECKUX TPEOOBaHMI Ha
BCEX JTanax OOpalleHHs MUIIEBBIX MPOAYKTOB (TOTOBBIX OIt0M); 6) HCKIIOUYECHHE
UCIOJIb30BaHUs (HanbCU(DUIIMPOBAHHBIX MUIIEBHIX MPOTYKTOB.

B Crparernn noBbllIEHUS KadyecTBa MNUIIECBOM Mpoaykuuu B Pocculickon
@eneparuu 10 2030 roga, BBEACHO ONPENEICHUE KAayecTBa MUUIEBBIX IPOIYKTOB,
ompeensieMoe Kak COBOKYITHOCTh MOTPEOUTEIHCKIX CBOUCTB ((hM3MKO-XUMHUECKHE,
MUKpPOOHOJIOTUYECKUE U OPraHOJENTUYECKUE), DSHEPreTHUECKYI0 M MHUIIEBYIO
LHEHHOCTb, CIIOCOOHOCTh YJOBJIETBOPATH NOTPEOHOCTH YEJNOBEKAa B IMHILE MPH
OOBIYHBIX YCJIOBHUSIX MCIOJIb30BAHUS B IIEJISAX OOECIEUYEHUSI COXPAHEHHS 370POBbs

! Denepanbhbiii 3ak0H o1 01.03.2020 N 47-®3 "O BHeceHun usmeHeHuil B deepaibHblii 3aK0H "O
KauyecTBe W OE30MacCHOCTH TMHINEBBIX MpOoAyKToB" m cTtaThio 37 denepanpHOoro 3akona "OO
oOpazoBanuu B Poccuiickoit denepauun"
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YEJIOBEKaA.

Bormpocsl opraauszaiuu paboTsl ¢ JETHbMU U MTOAPOCTKAMH, UX POTUTEISIMU 10
MOMYJISIPU3alAY 3HAHUHA O 3JI0pPOBOM MUIIEBOM IMOBEIACHHUH, 30POBOM MUTAHHUH, HA
(oHE perucTpupyemMor JHMHAMHUKUA PACIPOCTPAHEHHOCTH OXHUPEHHS, CaXapHOIo
nuabera, a TakKe TMPUHATHIX HAa TOCYJApPCTBEHHOM YPOBHE CTpPATETHYECKUX
JOKYMEHTOB 10 OpraHU3alMK MUTAHUS I€TEel, TPUOOPETAIOT 0CO0YI0 aKTyalbHOCTb.

B canuTapHO-IIpOCBETUTENHCKON MporpamMMme MpeacTaBieHa UHPopMalus 00
OCHOBax 370pPOBOTO MHUTAHUS, 3HAYMMOCTH BUTAMHUHOB M MHKPOARJIEMEHTOB MJIs
TapMOHUYHOTO POCTa M Pa3BUTHSA, PANMOHAJILHOTO PEKHMMa IMUTAHUS, BBIPAOOTKH
3I0POBBIX MUIIEBBIX CTEPEOTUIIOB MOBECHUS U MUIIEBBIX MPUBBIYEK HA 3TAIe poCcTa
U pa3BUTHUA peOCHKA.

2.2. Ilenv npozpammel.

dopmupoBaHue y 00ydaromMXcsl 3HAHUM 00ecreynBaroMX UM OCO3HAHHYIO
HOTPEOHOCTh B 3J0POBOM MHUTAHMM KaK OCHOBHOM OJJIEMEHTE 3/I0pOBOTO 00pasa
KU3HH.

2.3. 3a0auu npozpammet.

1. OcBoeHne OO0y4YarOIIUMHCS 3HAHUM O POJIM W 3HAYMMOCTH IHILEBOrO
¢dakTopa B COXpaHEHUH U YKPETIJICHUH 3J0POBBS HACEICHHUS, MPOPUIAKTHKE OoNe3Hen
ITUBUJTA3AIIH.

2. ®opmupoBaHue 0a30BbIX 3HAHUN 00 OCHOBAX (PU3MOJIOTUU MUIIEBAPEHUS U
3HAYMMOCTH PEKHMa THTAHWSA, OCHOBHBIX KOMIIOHCHTOB IHINA W KPUTHYECKH
3HAYUMbBIX HYTPUEHTOB B MPO(PHIAKTUKE HAPYIIEHUH 310pOBbs, 0O0YCIOBIEHHBIX
MUIIEBBIM (PAKTOPOM.

3. dopmupoBaHue y JeTedl HEOOXOAMMBIX HABBIKOB 00ECHEeuMBAIOUIUX UM
OCO3HaHHYI0 MOTPEOHOCTh B 3/I0POBOM IMHUTAHMM KaK OCHOBHOM 3JIEMEHTE oOpaza
KU3HH.

2.4. Ilenesaa ayoumopus npozpammot.

Oo6yuatomuecs 5-11 kimaccoB 0611e00pa3zoBaTEIbLHBIX OPTaHU3AIUN, PAOOTHUKHU
OOIIIECTBEHHOT'O MTUTAHHUSI, POJUTENIN 00yYaIOIINXCSl.

2.5. Mexanusmul peanuszayuu npozpammol.

[Iporpamma peanmusyercss B (QopMe TeMaTHYECKHMX KIACCHBIX YacoB,
POUTEITHLCKUX COOpAaHU, MHBIX OPTaHU3AIMOHHBIX MEPOTIPUSITHA.

2.5.1. Pazpabomka npozpammul.

[Tporpamma COCTOHT u3 YeThIpeX TEMaTUYECKUX pa3zenos,
peIyCMaTPUBAIOIIUX OCBOEHHE OOYy4YaloIMMKCS 3HAaHUH O pOJIM U 3HAYMMOCTHU
nuIieBoro (akTtopa B COXPAaHEHMM U YKPEIUICHUW 3JI0pPOBbsl  HACEJICHMS,
npoduIakTrKe 0oJie3Hel TUBUIN3aAIUN; (PopMHUpoBaHUE 0a30BbIX 3HAHUN 00 OCHOBAX
(GU3HOIOTMY NMUILEBAPEHUS U 3HAUMMOCTH PEKMMa MTUTaHUs, OCHOBHBIX KOMIIOHEHTOB
MUY ¥ KPUTHIECKU 3HAYUMBIX HYTPUEHTOB B MPOGUIAKTUKE HAPYIICHUHN 310POBbS,
0OyCJIOBIIGHHBIX THUIIEBBIM (akTOpoM; (HOpMUPOBAHHE HEOOXOMMMBIX HABHIKOB
o0ecneunBaroMUX 00y4YaroUIMMCs OCO3HAHHYIO MOTPEOHOCTh B 370POBOM MHUTAHUU
KaK OCHOBHOM 3JIEMEHTE 00pa3a KHU3HH.

2.5.2. Bueopenue npozpammol

Buenpenne mnporpamMmbl OCyIIeCTBIseTCS Ha 0a3e 001eo0pa3oBaTEIbHBIX
OpraHU3aIuu.
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2.5.3. Peanuzayus npozpammel.

OcHoBHBIE (HOPMBI peaNn3aIiy MPOTPaMMBbI - TEMATHUYECKUE KIIACCHBIE YacChl,
pPOUTEIBCKHE COOpaHUsl, WHBIC OPTaHWU3AIMOHHBIE MEPONPHUSITHS, TPOBOIUMBIC
COBMECTHO C 00YYaIOIMUMHUCS W POTUTEIISIMH.

2.6. ITnanupyemvole pe3ynbmamol 0C80EHUA NPOZPAMMDBL.

[Iporpamma  mpegycMaTpuBaeT KOMIUICKCHOE  PacCMOTPEHHE  BOIPOCOB
3I0POBOTO  TUTAHUS, O3HAKOMJICHHE C TPHHIMIAMH 370pOBOTO  ITHTAHWS,
3HAYMMOCTBIO 37J0POBOTO NMUTAHUS B MPOGUIAKTUKE HAPYIICHUH POCTa U Pa3BHUTHS,
pucka hopmMupoBaHUsl 3a00JI€BAHUM.

B pesyabraTe ocBOeHus oOyuwaromiel (IIPOCBETHTEIIBCKOW) IMPOrpaMMbl Y
oOy4Jarommxcsi A0HKHBI OBITh COOPMUPOBAHBI HEOOXOIUMBIC HABBHIKM M YMCHHS,
o0OecIeuynBaroIIMe JCTSIM OCO3HAHHYIO IOTPEOHOCTH B 30POBOM IMTAaHHWH, Kak
OCHOBHOM JJIEMEHTE 3JI0pOBOT0 00pa3a *U3HU, COCTABIICHUS PAIIMOHATILHOTO PEeKUMa
JTHSL ¥ paIliOHa 3JI0POBOTO MMUTAHMSI.

II1. Copep:xarebHbIN pa3aen

3.1. Obwee cooeporcanue npozpammot.

OOyuaromasg (MpOCBETUTENBCKAS]) NpPOrpaMMa BKIOYAET TPHU JIOTHYECKU
B3aMMOCBSI3aHHBIX OJIOKA, U3JI0KEHUE KOTOPHIX MPeIycMaTprBaeT:

1) pomb M 3HAYMMOCTH MHUIIEBOrO (aKTOpa B COXPAHEHHWHW U YKPEIUICHUU
3JI0POBBS HaceNeHusl, MPOPIIAKTHKE O00JIe3HEH IMBUIN3AIINY;

2) (uznosnorus MUIIEBApeHUS W 3HAUYUMOCTU PEXHMa MUTaHUS, OCHOBHBIX
KOMIIOHEHTOB MHIIA W KPUTHYECKHM 3HAYUMBIX HYTPUEHTOB B MPOQPUIAKTHKE
HapyLIEHUH 3]I0pPOBbsI, 00YCIOBICHHBIX MUIIEBBIM (PAKTOPOM;

3) dopmupoBaHue y neTeld HEOOXOIWMBIX HABBIKOB 00ECTIECYMBAIOIIUX WM
OCO3HaHHYI0 MOTPEOHOCTh B 3JJOPOBOM INHUTAaHUU KAaK OCHOBHOM JJIEMEHTE 00paza
KU3HH.

OcHoBHas oOydaromiasi 4acTh MPOTPaMMbl MOJKET peaJu30BBIBATHCS KaK B
ouHOi (opMe, Tak B AuCTaHUMOHHOU (opme oOyueHus. [IpakTuyeckue 3aHsTHS,
HalpaBJieHHbIE HA YCBOEHHUE IOJYYCHHBIX CAaMOCTOSTENbHO (WM B KOJUIEKTHBE)
HOBBIX 3HAHMN TPOBOAATCA B (OpMe KIACCHBIX YacOB, POAMTEIBCKUX COOpaHUil U
WHBIX OPTaHU3AIMOHHBIX MEPOTIPHSITHH.

B pesynbraTe ocBoeHus oOydaromnied (IMPOCBETUTENIHCKONW) MPOTPaMMbl Y
o0ydaromuxcsi TOMKHBI C(HOPMUPOBATHCS HABBIKA MOCTPOCHUS W OIIEHKH paIllMOHA
3I0pOBOIO MUTAHMUS.

3.2. Dmanwt peanuzauuu npozpammol.

OOyuatoiias (MpoOCBETUTENBCKAs ) POTPaMMa peanu3yeTcs B TCUEHHE Y4eOHOTro
roga, ¢opma rmnpenoaHeceHus 0a30Boi HMHPOpMALMU MPEAYyCMAaTPUBAET Y4YeT
UCXOJHBIX 3HAHUN oOyuaromuxcs. VcxoaHble 3HaHUS OLIEHUBAIOTCA M0 pe3yJibTaTaM
BXOJIHOTO AaHKETUPOBAHUS, MPOMEKYTOYHBIE WUTOTM W HUTOTM OOYYEHHs] 3a TOJ
OLIEHHBAIOTCSI 110 Pe3yIbTaTaM BBIXOAHOI'O TECTOBOI'O KOHTPOJIS.

IV. Opranu3zanmoHHbIN pa3aeJn
4.1. Oouwue pamku opzanuzayuu odyuarouiezo npoyecca.
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[Iporpamma paccuntana Ha 15 y4eOHBIX YacoOB M MPEAIOJIaracT Pa3INdHbIC
BUJIbl JICSITEIBHOCTU Yy4alluxcs (MPOCIYyLIMBAHUE JIEKUUM, CaMOCTOATEIIbHYI0 M
MPAKTUYECKYIO Pa0OTY, BHINOIHAEMYIO KOJUIEKTUBHO U CAMOCTOSITEIILHO).

B pamMkax w3ydeHus mporpaMMbl HCHOJB3yeTcs Oa3oBas WHGOpMAIIHS
MPUBEJACHHAs B  IpOrpaMMe, a TaKXKe PEKOMEHJOBAaHHBIE  IPOrpPaMMON
JOTIOJIHUTEJNIbHBIC JIUTepaTypHble MCTOUHMKHU. [IpuBeneHue B mporpamme 0a30BOM
uH(popMaIuK, JelaeT €€ MaKCUMaJIbHO YJIOOHOW B MPAKTUYECKOM HMCIOJIb30BAHMH.
JInsi caMOKOHTpPOJISI YCBOCHHS MOJYYEHHON MHGOpPMALUM PEKOMEHAYETCS OTBETUTH
BOITPOCHI 110 TEME.

TexHnonoruyeckoe obOecrnedyeHre NPOrpaMMbl MOJpa3yMeBaeT HaJIWYUE B
y4eOHOM  aylUTOpPUM  MPE3CHTAIMOHHOW  TEXHUKHU  (IIPOEKTOp,  IKpaH,
KOMITBIOTEP/HOYTOYK), @ TaK’K€ BOZMOXHOCTH MOJKIII0UEHUs K ceTh HTepHeT.

4.2. Cooepircanue yuebnozo Kypca.
4.2.1. Tema Ne 1 «PoJib 1 3HAYMMOCTH MUIIEBOT0 (JaKTOPAa B COXPAHEHUH U
YKpenJjieHu" 310PoBbsl HaceleHNsl, NPoQuIaKTHKe 00/1e3Hel IUBUIN3ANNI)

Hean: PaccMoTpeTs posib M 3HAYMMOCTD MUIIEBOTO (haKTOpa B COXpaHEHUH U
YKPEIUIEHUH 370pOBbsl HaceJIeHus1, NpopuiIakThKe O0Je3HEeH IUBUIIU3ALUY.

KoHTpoJsbHBIE BONIPOCHI:
1. Ot 4yero 3aBUCUT NOTPEOHOCTh OPraHrW3Ma B OCHOBHBIX B MUILEBBIX
BEILIECTBAX, BATAMUHAX U MUKPOAJIEMEHTAX ?
2. Kakue BbI 3HaeTe 00JIE3HU IIUBUIIU3ALINH, IOYEMY UX TaK HA3bIBAIOT, B UEM HUX
PUYKMHA, OCHOBHBIEC HANPABIEHUS MPOPUIAKTUKU?
3. Kakoe BiausiHuE Ha 3J0pPOBbE YEIOBEKA UMEET COXPAHEHUE U PE3KOE
W3MEHEHHE MUIIEBbIX TPAIULINI TUTAHUS?
4. Yrto noHMMaeTCs O 3J0POBbIM MUTAaHUEM?
Ha3oBuTe OCHOBHBIE NPUHIIMIIBI 3J0POBOIO MUTAHUA?

W

CrnpaBoyHbIe MAaTEepHAJbI 110 TEMe:

[TuTanue sBisIeTCS Ba)KHEWIIMM MPOLECCOM B JKU3HU YEJIOBEKa, 00ECIeurnBaeT
)KU3Hb, & BMECTE C Hel M ()YHKLMOHUPOBAHHE BCEX CHCTEM IOMEOCTa3a’, BKIOYAs
rapMOHUYHOE pa3BUTHE, (POPMUPOBAHUE MHTEIIEKTA, PEAU3alI0 BCEX >KMU3HEHHO
HEOOXOAUMBIX (PYHKIMM yenoBeka. [103ToMy MBICIIB O TOM, 4TO YEJIOBEK €CTh TO, YTO
OH €CT, JECHUCTBUTEIBHO CIpaBelnuBa. Tak, cO 310pOBOM NUIIEH YEIOBEK MOXKET
o0ecnieunTh cebe TapMOHMYHBIM POCT U pPa3BUTHE OpPraHU3Ma, C HE3JOPOBOU —
HapylIeHNs pa3BUTUS U OOJIE3HMU.

[TosToMy M3 MOKOJNEHUA B MOKOJIEHHE YEJIOBEK YyeNseT OO0JIbIIOe BHUMAaHHUE
MEAMKO-OMOJIOrMYE€CKUM acTIeKTaM MUTaHUs, KaYeCTBY U KOJUYECTBY NOTPEOIIIEMbIX
IUIIEBBIX NMPOAYKTOB. IIMIEeBpIE IPOMYKTHI IPU BKIIOYEHUU UX B PALMOH ITUTAHUS
00€CIeunBaOT OPraHU3M YEJIOBEKa YHEPreTUYECKUM M IUTACTUYECKUM MaTepUajioM,

2 T'omeocra3 - CHOCOOHOCTb COXpaHATh IOCTOSIHCTBO BHYTPEHHETO COCTOSIHMSI OpraHu3Ma
IIOCPEACTBOM CKOOPAMHHUPOBAHHBIX PEaKLUM, HANPaBICHHBIX HA MOJACpKAHUE JUHAMHYECKOIO
paBHOBECHS BHYTPEHHHUX IIPOLIECCOB.
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MOJIyJIUPYIOT ONITUMAJIbHbIE (PU3UOJIOTHUECKHE PEAKIIMH Ha BO3JICHCTBIE IHI0T€HHBIX
U 5K30T€HHBIX ()aKTOPOB, CIOCOOCTBYIOT MOAJIEPIKAHUIO 3/10POBbs, CHUKAIOT PUCKU
BO3HUKHOBEHUS  3a00JI€eBaHMI,  YCKOPSIIOT  MPOLIECCHl  peadWIuTanuu U
BBI3JIOPOBJICHUS.

B cocTtaB npoyKTOB NUTaHUSI IOMUMO OEJIKOB, JKUPOB, YTJIEBOJOB, BOJbI BXOAST
NUIIEBbIE BOJIOKHA, (PYKTOOJIUTIOCAXapHbl, CaxapoCHUPThl, AMHUHOKHUCIOTHI,
NEeNTUbl, MUHEPAJIbI, BATAMUHBI, U30IIPEHOU/IbI, HEHACHIIIEHHbIE >KUPHbIE KUCIIOTHI,
XOJIMHBI U IpyTH€ BEeUIECTBA U coeAnHeHus. Ha pa3HbIX 3Tamax pocTta u pa3BUTHS, IPU
BBINIOJIHEHUU PA0OT, XapaKTEepU3YIOLIUXCS (PaKTOpaMu BPEIHOCTH, Pa3IUYHBIMU
YPOBHSIMU [JIBUT'aTE€JIbHOM aKTUBHOCTH, MOTPEOHOCTH B BBIIICYKA3aHHbIX IHILEBBIX
KOMIIOHEHTaX JIOCTaTOYHO crenu@uuHa. Mexy KOMIOHEHTaMH MHILU CYLECTBYET
CJIOKHAsl CUCTEMA CUHEPIMYHBIX® U aHTArOHMCTUYECKHX ' B3AUMOOTHOIIEHHUH.

B mpouecce »BomonMH y JKHMBBIX OpPraHU3MOB C(HOPMHUPOBAIUCH BHaYale
nepBUYHbIE 0a30BbIE, a 3aTeM 00JIee CI0KHBIE BTOPUYHBIE MEXaHU3MBI MTO1JIEPKaHUs
romeocrasa. [lociie oOpazoBaHus BOJbl, paCTBOPEHHUS B HEMl COJIEH, IPUCYTCTBYIOLIUX
B 3€MHOW KOpe, a B IMOCIEAYIOIIEM C TOSBICHHEM JPEBHEHIINX aHa’POOHBIX
MUKpPOOPraHM3MOB Ha 3eMJi€ MOSABWINCH U CTAJIA Pa3BUBATHCS MPOCTEMIINE, a 3aTEM U
Bce OoJee CIOXHBIE >XMBbIE OpraHu3Mbl. Hemoctarok uiam W30BITOK MHINEBBIX
CyOCTpaTOB CIIyHUT CUTHAJIOM JUIsl 0a30BBIX MEXAHU3MOB IOJAEPKAHHSI TOMEOCTa3a,
BOBJIEKAET MMMYHHYI0 M HEMPOIHJOKPUHHYIO CHUCTEMbI PEryjsiiud IOMeocTa3a
OpraHu3Ma 4eJlOBeKa, ONpEeJeseT BO3MOKHOCTH aJalTaldud K MEHSIOIUMCS
YCIJIOBUSIM BHEILIHEH U BHYTPEHHEH cpelibl. MeHssl KOJIMYECTBEHHOE COJIEp)KaHue U
COOTHOILIEHUE NOCTYyHAKOIIMX € [POAYKTaMH MUTaHUS  (PYHKIHOHAJIBHBIX
MHTPEJUEHTOB, PErYIMPYIOTCS TIPOLECCHI, TIPOUCXOIAIIME B OPraHax M TKaHsIX.

BoisiBnenue 0naronpusTHBIX B3aMMOOTHOIIEHUH MEX1y M3BECTHBIMU U BHOBB
OOHapyXMBAaCMbIMU MUIIEBBIMU PETYJIATOPHBIMU KOMIIOHEHTAMM U (YHKUUSMU
OpraHu3Ma YE€JOBEKA, YCTAHOBJIEHUE MEXAHU3Ma 3TUX B3aMMOOTHOILECHHI, HAy4HO
000CHOBaHHOE€ WX KOMOWHHUPOBAaHUE SBJISIETCS B HACTOSIEE BPEMsl OJHUM U3
CTPATETMYECKUX HAINpPABIECHUN pa3BUTUS HHIYCTPUM MPOAYKTOB OOLIEro H
(GYHKIIMOHATBHOTO TUTAHMUSL.

B Hacrosimee Bpemsi mpOAYKTHl (YyHKIIMOHAJIHHOTO MUTAHUS COCTaBISIOT HE
0osnee 3% Bcex M3BECTHBIX MUUIEBBIX MPOAYKTOB. B Ommxkaiimme 15-20 nmer gons
(yHKUHMOHATBHBIX TPOYKTOB MOXKET 10CTUYb 30% BCero mpoayKTOBOTO PbIHKA, OHU
MOTyT Ha 35-50% BBITECHUTH TPAJULIUOHHBIE JIEKAPCTBEHHbIE ITpenapaThl U3 chepsl
peannzauuu. Ha ceropssiiHuil AeHb, (QYHKUHMOHAJIbHBIE MPOIYKTHl SBIISIOTCS
CYLLIECTBEHHBIM PE3€PBOM YBEIMUEHUS CpPEAHEH NPOAOIKUTEIBHOCTH AaKTHUBHOU
KU3HU HaceJICHUsI.

3 CuHeprus - 3TO TOJNE3HOE B3aMMOJEHCTBHE, SPPEKT OT KOTOPOrO MPEBOCXOIAUT CyMMApHOE
JIEUCTBUE TOOJUHOYKE.

* AHTaroHu3sM — B3aUMHOE TI0/IaBIeHHE YPHEKTOB, PETUCTPUPYEMBIX TTOOMHOUKE.

5 OyHKIMOHAIBHBIE MHTPEAMCHTHl - BUTAMHHBI, MUHEPAJIbHBIC BEIECTBA, MOJMHECHACHIIICHHBIC
KUPHBIE KUCIIOTHI, MMUIIEBbIE BOJIOKHA, aHTUOKCUIAHTHI, @ TAK)K€ MHIPEIUEHTHI POOHOTHYECKOTO
(Oudpumodakrepun, JTAKTOOAKTEPUH, COCTABIIONINE HOPMAIBHYIO MHUKPOQIIOpY KHIICUYHUKA
YelioBeKa) U MPEOHOTUYECKOrO (CTUMYIHUPYIOUINE POCT COOCTBEHHOM MHMKPOGMIOPHI KHUIIIEYHHUKA)
JIEHUCTBHSI.
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310pOBbE — ITO TAKOE COCTOSIHUE 4YEJIOBEKAa, KOTOPOE IIO3BOJISIET €My B
KOHKPETHBIX YCIIOBHUSX YYBCTBOBAThH c€0s1 ¢ GU3HUECKOM, ICUXUYECKON, COIUATBHOM
Y HPaBCTBEHHOW TOYEK 3peHHsI HamOosjee KOM@POPTHO. Y 370pOBOIO YEJIOBEKA Ha
ONTUMAJILHOM YPOBHE B COOTBETCTBUM C BO3PACTHBIMHU HOPMAaMU U MOCTOSHHBIMHU
W3MEHCHHUSIMU BHYTPEHHEW, BHEIITHEN U COLIMAIILHOM CPEAbI OCYIIECTBIISAIOTCS BCE €TI0
¢usnonornyeckue (QPyHKIUMU M TMOBEJCHYECKHE peakluu (pOXKIECHUE, pa3BUTHE,
CO3/laHME€ U BOCIHUTAHUE TIOTOMCTBA, BBDKUBAaHHUE, (QU3MYECKas, IyXOBHas U
collMaJIbHAs ajanTanus). DTO O3HAYaeT, YTO YEJIOBEK, y KOTOPOro HET HUKAKUX
OOJIE3HEHHBIX OIIYIIEHUM, KOTJa €ro OpraHbl U TKaHU pabOTarOT, BBHIMOJIHSIS CBOU
GbyHKIUU B 1TOJIHOM 00beMe (0€3 orpaHUUYCHHMI ), MOXKET CUUTATh Ce0sI 3T0POBBIM.

AHanu3 mokaszaresied, XapaKTepu3yIOIIMX 3J0pPOBbE HACEICHUS yOeIUTEIhHO
CBHJIETEJIBCTBYET O HEYKJIIOHHOM POCTE YHMCIA JIMI], CTPAJAIOIINX WU CKIOHHBIX K
pa3IUYHBIM 3a00JIEBaHUSM, TPEXKAEC BCEro K TaKUM, KOTOpbIC TMOTYyYUIIU HA3BaHUE
«Oone3nelt mmBWIM3anMKW». K HUM  claeayeT OTHECTH TaK  Has3bIBaeMbIe
ONMOPTYHUCTHYECKUE WH(DEKIMU, TMOpaKarolie HOBOPOXKICHHBIX U OOJIbHBIX,
HAXOSLIUXCS B CTALIMOHApaX, 00JIE3HU CUCTEMBI KPOBOOOPAIIEHHSI, OHKOJIOTUYECKHE
3a00JIeBaHus, MOYCKAMEHHYIO U JKETUYeKaMEeHHYIO 00JIe3HH, OPOHXHAIBHYIO aCTMY U
JpyTHe ajjiepruueckue 3a00aeBaHus, TeMaTUThl, OKUPEHUE, TOAArpy, OCTEOXOHIPO3
U UHBIE MOpaXEeHUs CYCTaBOB, ocTeomnopo3, auader. [lo mannsiM BcemupHoii
OpraHM3aluy 37PaBOOXPAHECHHUS MHOTHE U3 ITUX OO0JIE3HEU, SBISIOTCS MPUYUHOMN
CMEpPTU Y HMHBAIUJAHOCTH B pabOTOCIOCOOHOM Bo3pacTe. 3a00JE€BAHUSIMU CHCTEMBI
KpoBoOOpallleHusi B  Hacrosimiee BpeMs crpagaioT 1o 40%  HaceneHws.
3110KayecTBEHHbIE HOBOOOPA30BaHUS U MPEAPAKOBBIE COCTOSIHUS oTMevatoTes y 30%
B3pOCJIOr0 HaceleHus, OOJIE3HH KeTyI0YHO-KHUIIIEYHOTO TpaKTa OOHAPY>KUBAIOTCS Yy
6osee 20% B3pocibIX U AeTel U, mo mporHo3am, k 2030 roxy sta mudpa J1OCTUTHET
40%. Y 53% myxuuH u 19% >KeHIIUH, TPOKUBAIOIINX B UHAYCTPUATIBHBIX CTPaHaXx,
BBISIBJICHO TTOBBIIICHHOE COJIepKaHKe MIABEIEBOM KUCIOTHI B MoUe, Ipu 3ToM y 5-20%
moned  npu  JocTukeHun — 7/0-JIETHEro  BO3pacTa, OTMEYAKOTCS  MPUCTYIIbI
MOYEKaMEHHON O00JIe3HU. Y KaKIOTO TPETHETO JKUTENS IJIAHEThl UMEIOTCS T€ WIIH
WHBIE aJNIEPrUYECKUE TPOSBICHUS.

Jlunamuka rokasatesiei 3a001€Ba€MOCTH JIeT€l U MOJPOCTKOB, 00YCIOBICHHAS
BO3JIEHCTBHEM (PAKTOPOB MUTAHUSL, 0OPa30M KU3HU MPECTABICHA B IPUIOKEHUH 1.

Ha mpotrskeHun Bcero mepuoja CyIIeCTBOBAHMS YETOBEYECKON IUBUIM3ALUU
NpeANPUHUMAIIUCH TOMBITKH OTBETUTh HA BOIPOC: MOYEMY STO IMPOUCXOJIUT U KaK
HayuHatOTCA Oosie3Hu? DTOT BOMPOC BOMPOCOB I MEIUIIMHBI BCEX BpPEMEH
COXpAaHsET CBOK aKTYaJIbHOCTh U B HaM AHUA. Bo Bropoi nonosuHe XIX m Hauvane
XX Beka B MEPHUOJ] TaK HA3bIBAEMOTO «30JI0TOI'0 BEKa» MHUKPOOMOJIOTHH, Onarogaps
HayuHbIM jgoctwxeHussM Jlyu Ilactepa, PoGepra Koxa, [Tayns DOpnuxa u apyrux
BBIJIAIONINXCSI MUKPOOUOJIOrOB, YJajd0Ch YCTAaHOBUTH, YTO MHOTHE 3a00JIEBaHMS,
CKIIOHHBIE K PacIpOCTPAHEHUIO, CBA3aHbl C KOHKPETHBIMM MHUKPOOPTaHU3MamMu —
BO30yauTensiMu nHpekuii. OCHOBBIBASICh HA ATUX JOCTHKEHUAX, ObLTHA pa3paboTaHbI
XUMUOTEPANIEBTUYECKUE  Mpenaparbl, BaKUHUHBI,  YyBCTBUTEJIbHBIE  METOJbI
JUAarHOCTUKH, TMO3BOJIMBIIME OCYILECTBIISTh paHHEE BBISIBIICHHE, NMPO(UIAKTUKY U
JICYCHHE TakWX WH(GEKIIMOHHBIX 3a00JIeBaHMM, KakK: YyMa, XoJiepa, JM3CHTEpPHS,
TyJisipeMust, CUUIUC, Ty0epKyJje3, TOHOpes, JIETIpa, SIUJEMUYECKUI MEHUHTUT, OCIIa,



48

MOJINOMUEIIUT, OpIOMHONW W ChIMHON TU(BI, Opyuemie3, TyOepKyne3, CTOJIOHSK,
muTepus, MaISIpUsi © MHOTHE IPYTHE.

B 1907 rony N.M. Me4yHUKOB BBICKa3al IPEANOJIOKEHHE, YTO IPUIMHOMN
BO3HMKHOBEHUSI MHOTHX 3a00JI€BaHUI SBISETCS COBOKYMHBINH 3()(PEKT Ha KICTKH U
TKaHH MAaKpOOpraHW3Ma pa3HOOOpPa3HBIX TOKCHMHOB M JPYTUX METa0OJIUTOB,
IPOIYLUPYEMBIX MUKPOOPTaHU3MaMU, BO MHOKECTBE TPUCYTCTBYIOIIUMH HA KOXKE U
CIIM3UCTBIX YeJIOBEKa M KMBOTHBIX, MPEXKJE BCEro B MUIIEBApUTENbHOM Tpakre. K
COXKaJICHUI0, B TMOCJEAYIOIIHUE TOAbl B CHIY psAJa OOBbEKTUBHBIX U CYOBEKTHUBHBIX
OPUYUH BHMMAaHUE K POJIM MHUKPOOPIaHU3MOB XO35lMHA B Pa3BUTHUM MHOTHMX
pacnpocTpaHeHHBIX 3a00JIeBaHUM YeI0OBEKa HE JI0OLIEHUBAJIOCH.

B 30-60 roapt XX cTosieTrsi NepBONPUYUHY MHOTMX [TaTOJIOTHUECKUX MPOLIECCOB
CTaJy CBS3BIBaTh C HAPYIICHUSIMU, BO3ZHUKAOIINMU B IEHTPAJIbHON HEPBHOM CUCTEME.

B 70 romax XX cronerus kaHajackuii marosior ['anc Cenbe copmyinpoBai
KOHIIEMIIMIO CTpecca, BBeNl MOHATHE «OO0JIE3HH aJanTalu», CUUTas, YTO B OCHOBE
MHOTHUX 00JIe3Hel YesloBeKa JiexaT HapyLIeHHs OallaHca 3IEKTPOIUTOB U CTEPOUIHBIX
TOPMOHOB.

JlocTmkeHus B 00JacTH TEHETUKW M MOJICKYJISIPHON OHOJOTHH, a TaKXke B
00JacTH 3KCcrIepuMeHTanbHO nMMyHosIoruu B 70-80 rogax XX cToneTust O3BOIMIH
CMECTUTh aKIEHThl B TOJIb3Y HACIEICTBEHHOTO W/WJIM MMMYHHOTO T'€He3a MHOTHUX
COBpPEMEHHBIX 3a00yieBaHMI uenoBeka. Hayanuch akTUBHBIE TMOUCKU JAE€PEKTHBIX
TEHOB B XPOMOCOMax, MEPBUYHBIX W BTOPUYHBIX UMMYHOJS(UIIUTOB, MPUUYMH HX
BO3HUKHOBEHUSI M NaTO(PU3MOJIOTMYECKUX HW3MEHEHHH KakK CJEJCTBUE OTHUX
HapyleHuid B Makpoopranusme. C Havana 80-rofoB yBenudeHHE uduciia OoJie3HeH
YeJIOBEKA CTald CBA3BIBAaTh C YXYAUIEHUEM COCTOSIHUSL OKPYKAIOUIEH Cpelbl
aHTPOIIOTEHHOTO IPOUCXOKIAECHUS, BBICOKOU CTEIECHbIO ypOaHu3aImu,
TUIIOJUHAMUEH, XHMMHU3AUHUEH  CEJIbCKOXO3IMCTBEHHOIO UM IPOMBIIUIEHHOIO
IPOU3BOJICTBA, IIMPOKUM BHEJIPEHUEM B OBIT U 3/[paBOOXPaHEHUE HOBBIX XUMUYECKUX
COCIMHEHU CUHTETUYECKOU MPUPOJIBL.

[lepeunciieHHbIE TOAXOABI K MOHUMAHUIO IPUYMH BO3HUKHOBEHHUS 3a00JIEBaHUI
0o0beIMHAECT OHUMAaHUE, YTO MEpPBUYHAA POJb B (OPMHUPOBAHUU TAaK HA3bIBAEMBIX
«COMAaTHUYECKUX» 3a00JIeBaHUN OmNpenenseTcs HW3MEHEHUSIMH B (YHKUUAX U
OMOXMMHMYECKHMX PEAKIHUAX DYKAPUOTHUECKUX® KIIETOK OpPraHoB M TKaHEH 4eJIoBeKa.
DTO ABWIJIOCHh OCHOBOM ISl pa3pabO0TKH OOJILIIMHCTBA COBPEMEHHBIX JI€KAPCTBEHHBIX
npenapatoB. biaromapsi mpous3BOACTBY MOJOOHBIX (HapMalleBTUUECKUX CPEJCTB,
BBICOKOMY YPOBHIO MEJHMIMHCKOTO OOCTY>KMBaHUSI W paHHEH JUarHOCTUKH
BBICOKOPA3BUTHIM CTpaHaM yIaeTcsl CIEPKUBATh ajJbHEHIITNI pOCT 3a00JI€BaEMOCTH
M CMepTHOCTM  HaceineHnus. JlanbHeilmee  pa3zButue  (hapMaleBTHUECKOM
IIPOMBILIJIEHHOCTH HAa OCHOBE JIOMUHHPYIOIIEH B HACTOSIIEE BpEeMs KOHLEMLIMU
3I0pOBbsl U NMPUYUH 3a00JIEBAEMOCTH CaMo IO cebe CcrocoOCTBYET MPOAOIKEHUIO
3arpsi3HEHUS]  OKpY’Kalollell cpenbl, BO3HMKHOBEHHUIO HOBBIX 3a00JieBaHUN U
YBEJIMYEHUIO 4YMCia 3a00JIEBIIMX H3BECTHBIMH B HACTOsALIee BpeMsl OO0JIE3HIMH.
TpaiuUUOHHBIE MOAXOABl IMOCIEIHUX JAECATWICTHA K NpUYMHaM (OPMHPOBAHUS
MHOTHX  paclpOCTpaHEHHBIX 3aboyieBaHMil  dYeloBeKa Oojbllle HE  JAoT

6 DykapuoTHUecKue KIETKH — KJIETKH, HMEIOIHE SIpO.
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KOHCTPYKTHUBHBIX UJIEH U TIPEIOKEHHH K pa3paboTke BRICOKOA(DPEKTUBHBIX CPEICTB
U [pueMoB  NpOPUIAKTUKHM W JIEYCHUS  aTepPOCKIEpO3a,  TUIEPTOHUH,
HOBOOOpPAa30BaHUM, aJUIEPTHil, IPYTrUX MNATOJOTMYECKUX COCTOSHHM M CHHJPOMOB,
YHUCJIO CIIy4aeB KOTOPBIX MEAJIEHHO, HO HEYKIIOHHO BO3PACTAaET.

B 1985 rony 3apyOexubie uccnenoBarenu S.B.Eaton u M.Konnor Bbickazanu
TUIOTE3y, YTO POCT OOJIe3HEW IMBWIM3alMM BO BTOpOMl mojioBUHE XX BeKa
00yCJIOBJIEH TE€M, YTO I'€Hbl COBPEMEHHOT'O 4YeJIOBEKa, aallTUPOBAHHBbIE B TEUCHUE
IIOYTU MUJUJIMOHA JIET SBOJIIOLMY K KU3HEHHBIM YCTOSIM M IHUILIE MPEIILIECTBEHHUKOB,
OKa3aJIUCh HEJOCTATOYHO YCTOMYMBBIMM K PE3KUM H3MEHEHHSIM 00pa3a XKU3HU
yejioBeka 3a nocieauue 100-200 ner.

Bo Bce Bpemena rpo06iemMa nuiiy Obliia OJHOM U3 CaMbIX BaXKHBIX, CTOSIIINX IEPeT
YeJIOBEYECKUM 00111eCTBOM. J[eMCTBUTENbHO, aHAIU3UPYS KYJIbTYpPHBIE TPAAUIMU U
3aKOHBI, CBSI3aHHbIE C TUTMEHOW MHUTAHUS HAIIMX JPEBHUX MPEAIIECTBEHHUKOB,
xuBIIKX B Meconortamun, Erunrte, Kutae u npyrux crpanax JlansHero u Cpennero
Bocroka, [IpeBueii ['perun u PuMmckoit nMmiepun, MOXXHO OOHAPYKUTH CBHIETEILCTBA
TOTO, YTO €I1€ HECKOJIBKO THICAY JIET Ha3aJl JOMUHUPOBAJIO IOHUMAaHUE, YTO 310POBbE
YesloBeKa B HAaOOJIBIIECH CTEMEHHU OMPEIEsIeTCs XapaKTepOM U MOJHOLIEHHOCTHIO €T0
OUTAHUS, CTENEHBbI0 (U3MUECKONH AaKTUBHOCTH, TapMOHHHM JyXa W COLMAJIbHOU
YAOBJIETBOPEHHOCTH.

Brinaromieiicst pycckuit ¢pusuonor U.I1.I1aBnoB npu Bpyuenuu emy B 1904 roay
HoOeneBckoil mpeMun mucan, 4TO «HAJ BCEMH SIBIICHUSIMH YE€JIOBEUYECKOW KU3HU
TOCIIOACTBYET 3a00Ta 0 xJjiebe HacyHoM. OHa peicTaBIIIeT cO00M Ty ApEeBHEHIIYIO
CBA3b, KOTOpas OOBEAMHSIET BCE JKUBbIE CYIECTBAa, B TOM YHUCJIE M YEIOBEKa, C
OKpyXarwlel ux npupoaoi». Ito BeipakeHue M.ILIIaBnoBa kak Henb3s JIydlle
MOJYEPKUBAECT 3HAYMMOCTh MHINEBOrO0 ¢akropa B (HOPMUPOBAHHH 3I0POBbI U
ITOJTHOLICHHOCTH KU3HU 4enoBeka. [logcunTaHo, 4To Ha NPOTSHKEHUU CBOEU KU3HU
CPEAHECTAaTUCTUUECKUN YENIOBEK ChelaeT OkKoJio 60 TOHH pa3IMYHBIX MPOJYKTOB
MUATaHMUS.

KonuuecTBo 1 CTpyKkTypa NoTpeOIsieMOi MUIIN B 3HAYUTEILHON CTETIEHU TaKXKe
CBsI3aHBI C (PU3NYECKON AKTHUBHOCTHIO UYEIOBEKA, €0 NMCHUXUYECKHUM COCTOSHUEM U
COLIMAJIBHBIM T0J10KeHHEM. COrJJaCHO COBPEMEHHBIM MPEICTABICHUSM PallOHAIBHOE
NUTaHUE JOHKHO O00eCleurBaTh YEJNOBEKY PAaBHOBECHE MEXKIY IOCTyMAaroUledl u
pacxoayemoi 3Hepruel (0ajsaHc SHEPTHH ), YIOBIETBOPEHNE NOTPEOHOCTH OpraHu3Ma
B HEOOXOAMMOM KOJIMUYECTBE OPTaHUYECKUX U HEOPTaHUUECKUX COSTUHEHMM (OaaHc
IUTACTUYECKOr0 MaTepuaia), COONIoJCHHE peXuMa MNuTaHusd. Takum oOpasom, ¢
OOLIEMPUHATON TOYKM 3pEHMs, MHUILIEBbIE MNPOAYKTHl MPEACTABIAIOT COOOM
DHEPreTUYECKUd MW OMOCHUHTETMYECKH MaTepuan >KHUBOTHOIO U PACTUTEIBHOIO
MPOUCXOXKJICHUSA, HCIOIb3YEMbII B HAaTypaJlbHOM WU MepepadOTaHHOM BHUIE B
Ka4eCTBE HCTOUYHUKA SHEPTUH, IIJIACTUUYECKUX U BKYCO- ApOMATUYECKUX KOMIIOHEHTOB,
HEOOXOMUMBIA [T pOCTa, pPa3BUTHUA M (YHKIIMOHUPOBAHUS OPraHOB M TKaHEH
YeJ0BeKa.

PesynpTarel uccnenoBaHuid W HAOMIOAEHUN YOEAMTEIHHO IOKA3bIBAIOT, YTO
MPOAYKThI TUTAHUS 001aAal0T HE TOJBKO MUTATEIbHON IEHHOCTHIO, HO U PETYIUPYIOT
MHOTOYHCJICHHBIE (PYHKITUU ¥ OMOXUMUYECKHUE PEaKIMU OpraHu3Ma. B cBs3u ¢ 3TUM
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cTanu OOCYXIaThbCsl BOIMPOCHI HE TOJIBKO PAIMOHAIBLHOTO, HO M TaK HA3bIBAEMOTO
3I0pPOBOTO MUTAHMUS.

[Tox 3m0pPOBBIM IHMTAHUEM  IIPEIIATAETCS IOHUMATH YHOTPEOICHUE B IUILY
TaKuX MUIIEBbIX CYOCTaHIMI, KOTOPbIE B MAaKCUMAJIbHOW CTENEHU YJIOBIECTBOPSIOT
NOTPEOHOCTH 4YEJOBEKAa B DHEPreTUYECKUX, IUIACTHUYECKUX U  PEryJSITOPHBIX
COCAMHEHUSIX, 4YTO TO3BOJSET TMOJACPKUBATh 3J0POBbE M MPEAOTBPAIATH
BO3MOKHOCTh BOBHUKHOBEHUSI KAKUX-TMOO OCTPBIX U XPOHUYECKUX 3a00JI€BaHUM.

Poct umncna «OoJie3Hel LUBMIM3ALMNY B HAHWOOJBIIECH CTEIEHH B IIOCIIEIHHUE
NECATUIETHS] 00YCIIOBIIEH YBEJIMUEHUEM CTPECCOBBIX BO3/IECHCTBUI HA YEIOBEUECKYIO
NOMYJISIMI0, CHUKEHUEM (PU3NYECKONM aKTUBHOCTH, BHEJIPEHUEM COBPEMEHHBIX
TEXHOJIOTUH BBIPAIIMBAHUS, XPAHEHUS, OJATOTOBKH IMHUILIEBOTO CHIPbS U MPOAYKTOB
nuTaHusl (CTUMYJSTOPBI POCTa, YCWIMTENM BKyca, cTabuiusatopsl). OcoOeHHO
CYIIECTBEHHO 3TH M3MEHEHUs 3aTPOHYJIU MHUIIEBOM pPAIlMOH M MPHUBBIYKH MpHEMa
numy. [loaTBepkaeHneM STOTO Te3uca CIy)aT HaONMIOJIEHUS 3a JKUTETSIMU TeX
PETHOHOB 3€MHOT0 I1apa, B YCTOM, KU3HU KOTOPBIX €IIe HE MPOHUKIIA COBPEMEHHAs
nuBwiIn3anus. Tak, y KOPEHHOrO HacCeJIeHHs] MHOTHUX OCTPOBOB MuKpoHe3uw,
rIyOMHHBIX Tepputopuil Adpuku u HOxHOH AMEpUKH, MUTAHHE KOTOPBIX MAaJo
OTJIMYAETCS OT TAaKOBOTO OT HUX JIPEBHUX TMPEIUIECTBEHHUKOB, MPAKTUYECKHU
OTCYTCTBYIOT MPHU3HAKU aTEPOCKIIEPO3a, caxapHOro auadera, OpOHXHAIbHON aCTMBI.
YacToTa BOSHUKHOBEHUS paKa JIETKUX, TOJICTON KUIITKU, TPYAHOM kKeje3bl, UHPapKTOB,
WHCYJIBTOB, CaXapHOTo AradeTa u Ipyrux 001e3HeN MUBWIN3AlMU BO MHOTO Pa3 HUXKE,
yeM Yy JKUTened pa3BUTHIX cTpaH EBpomnbl, Amepuxku u Asuu. HabGmopenws,
IIPOBEJCHHBIE HA IMPOTSHKEHUU HECKOJNBKHX JECATWIECTHH 3a 17 pa3nuuHbIMU
THOCAMHM, TPOXKUBAIOIIMMH B CEBEpHBIX M B cyOTponuueckux obmactsax CILA,
MOKa3aju, 4YTO y TNPEACTAaBUTENIEM TE€X HApOAHOCTEN, KOTOpPbIE MPUHSIIA TaK
Ha3bIBa€MBbIH 3a1aJHOCBPOIIEHCKII 00pa3 ®KU3HU, YaCTOTa BOSHUKHOBEHUS CEPJICUHO-
COCYIHUCTBIX 3a00JIeBaHM BO3pociia B 8-12 pa3, S3HIOKPUHHBIX HapyIIeHUH - B 5 pa3
[0 CPAaBHEHUIO C TEMHU, KOMY YJAJIOCh COXPAaHUTh TPAJAUIIMOHHBIM YKIIAJl KU3HHU.
Cpenu STHUYECKOTO HACEJIeHUS, MPOAOJIKAIOIIETO COXPAaHATh TPAIUIIMOHHBIN 11 HUX
0o0pa3 KU3HM, NPAKTUUYECKH OTCYTCTBOBAJIIM TaK HA3bIBa€Mbl€ ayTOUMMYHHBIC
3a00yieBaHUs, KpalHE pPEAKO OOHAPYKUBAIUCh AJJICPTUUCCKUAC TIPOSBIICHUS.
CpaBHUTEIBHBIN aHATU3 MMOKa3aJl, YTO MUILEBON PAIIMIOH COBPEMEHHOTO XKHUTENS TaK
Ha3bIBAEMBIX IIUBWIM30BAHHBIX CTPAH MHUpPa COAEPKHUT OOJIBIIIOE KOJIMYECTBO KHUPA,
MOHOHEHACBHIIIEHHBIX U HACBHIIIEHHBIX XHUPHBIX KHUCJIOT, oBapeHHOM conu. [luina
KUTEJNEH, KOTOPbIX MaJl0 KOCHYJach COBPEMEHHas LMBWIM3aluUsA, Oorara
HEHACKHILIEHHBIMU KUPHBIMU KUCJIOTAMHU, MUHEPAILHBIMU COJIIMHU, M30IIPEHOUAAMU®
(mpeaecTBEHHUKH JTUMUI0B), BUTaMuHaMU A u C, MUIIIEBBIMU BOJIOKHAMH.

3a moclieIHrue BECTH JIET HAOMIOAAETCs] CHUKEHUE YCTOMYMBOCTH YeJIOBEKa K
BO3HMKHOBEHUIO PA3TUYHBIX OCTPBIX M XPOHUUYECKHUX 3a00JIeBaHU, OHON U3 TPUIHH
CIIY)XKUT W3MEHEHHUE MUIICBOTO MOBEACHUS - YBEJIMYEHUE YNOTPEOJICHHS B THUILY
padbUHUPOBAHHBIX MPOIYKTOB (caxap, paCTUTEIBHOE M CIMBOYHOE MACIO, KPETKHE

! 3I[OpOBOG NUTAaHUC— OTO IIHUTAHUC, O6CCHCLII/IB8.IOH_IGC POCT, HOPMAJIBHOC PA3BUTUC U

JKU3HEJCATCIIbHOCTh YEJIOBEeKa, CIIOCOOCTBYIOIIEE YKPEIUICHHUIO €ro 3/JI0POBbS M MPO(IIAKTHKE
3a00J1€BaHUI.
8 W3ompeHouab! - MPeAIeCTBEHHUKH JINTTHAIOB.
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QJIKOTOJIbHBbIC HAanmuTKW). PaduHupys NMPOAYKTHl MHUTAaHUS, yOUpas Tak Ha3bIBAEMbIC
OasacTHbIC BEIECTBA, YEJIOBEK HA MPOTSHKEHUMM MHOTHX TMOCIEIHUX JECATHIICTUN
CO3/laBaJl IPOJIYKThl MUTAHUs, OOOTaIIEHHbIE JIETKO yCBauBaeMbIMH yriieBojamu. B
pe3yapTare ObUIM TOJYyYEeHbl MNPOAYKTHI, JIMIICHHbIE MHOTMX BUTAaMHUHOB,
pPaCTUTEIBHBIX BOJOKOH W JPYTUX, KpaiiHe HEOOXOMWMBIX JUIsl 3I0POBbS H
MMMYHHUTETa MHIIEBbIX KOMMOHEHTOB. Ilockonbky oOpa3 >KU3HU COBPEMEHHOIO
YeJI0oBeKa XapaKTEePU3yeTCsl MaJIOMOABUAKHOCThIO, M30BITOYHOE KOJIMYECTBO KAJIOPUH,
noJiyuaeMoe B pe3ysibTaTe ynorpeOsieHuss paduHUPOBAHHOTO caxapa, MPUBOIAUT K
puckaM 3a00J€BaHUI MOKETYAOUYHOMN KeJe3bl, MOBBIIIEHHOMY BBIOPOCY UHCYJIMHA,
CHMKEHUIO 00pa3oBaHMs B KJIETKaxX TJMKOr€Ha M, KakK CJEJCTBHE BCEro 3TOrO,
OTJIO)KEHUIO HM30BITOYHOTO KOJUYECTBA JKUPA, PA3BUTHIO OOJIE3HEH CHUCTEMBI
KpOBOOOpaIlleHHsI, caxapHOro auadera.

Crnenyromieir 0COOEHHOCTHIO W3MEHEHHS JIMEThl COBPEMEHHOTO YeJOBEKa,
ABJISIETCSA PE3KOE YMEHBIIICHUE MOCTYIUICHUSI B OPraHU3M C MUIIEH MOJOYHOKHUCIBIX
OaxTepuii. B HacTosIIIee BpeMsi JKUTENU Pa3BUTHIX CTPAH YMOTPEOISIOT B MUJLTHOHBI
u Ooyiee pa3 MeEHbIIE TMOJOOHBIX MHUKPOOPTaHWU3MOB, YeM WX JPEBHHE
npeAmiecTBeHHUKU. Hamwm npeaku s COXpaHEHUsT MPOAYKTOB  IMUTAHHS
UCIIOIB30BAJIM JIUIIb €CTECTBEHHBIE CIOCOOBI KOHCEPBAIMU: BBICYIIMBAHUE WU
NPUPOJIHYIO (PEPMEHTALIMIO 32 CUET MOJIOYHOKHUCIBIX U JIPYTHMX MUKPOOPTaHU3MOB,
ClIydailHBIM 00pa3oM TMOMAJAIONIUX B PACTUTEIBHYI0 M JKUBOTHYIO TMHUILY U3
OKpy>Xatolel cpennl. B pesynbpraTe hepMeHTaMd MHOTHE MPOAYKTHI 00O0TaIIAIUCh
MUJUIHAPJAMU MOJIOYHOKHUCIBIX OaKTepuid, rpuOOB M MPOIYyKTaMU MX MeTaboIn3Ma
(leTyure JKMPHBIE KHMCIIOTHI, IIENTHIbL, IOJHAMHUHBI’, BUTAMUHBL, AHTUOMOTHUKO-
CXOXHE€ CyOCTaHI[MU), KOTOpbIe, IOMaB B MHUIIEBAPUTEIIbHBIA TPAKT, BHOCHIIU
CYIIECTBEHHBIN BKJIA]l B MOJAEPKaHUE UX 310pOBbs. K coxkalieHHIo, n3-3a BHEIPECHHUS
TEPMUYECKON  00pabOTKM TPOAYKTOB TMHUTaHUS, aOCONIOTHOE  COJEep KaHHE
NONAJAIINX B OPraHMW3M YEJIOBEKAa MOJIOYHOKHCIBIX MUKPOOPTaHU3MOB 3aMETHO
yMeHbIImIock. Kak cineacTBue 93TOro, Cpoku (opMuUpoBaHHS HOPMaIbHOM
MUKPO(DIIOPEI PE3KO BO3POCIH, M3MEHHJICS KAYeCTBCHHBIM W KOJMYCCTBECHHBIA €€
cocTaB. JTOMY TakkKe CIOCOOCTBOBAJIO IIUPOKOE HCHOJIb30BaHHE B XX BEKe
AHTUOMOTHUKOB.

BaxxHoil 0COOEHHOCTBIO COBPEMEHHOM JUETHhI SIBISETCS TaKXe H3MEHEHUE
COCTaBa W COOTHOIIEHHUSI, YIOTPEOIIeMbIX B MUILY KOMIIOHEHTOB, YY4aCTBYIOIIUX B
oOecrie4yeHn OpraHM3Ma IUTACTUYECKHMMHU U PEryJISTOPHBIMU COCAUHEHUSIMHU.
YnoTtpebiaeHue nNpeuMyIieCTBEHHO MUIU PACTUTEIBHOTO (KOPEHbs, OPEXH, IJIOJIbI,
3€JIeHb, TPUOBI, SITOJBI, PPYKTHI), pexke PHIObI U Msica MPUBOIUIO K (HOPMUPOBAHUIO
panmoHa MeHee Ooraroro O€JIKOM, HO COJAEpXalluM CYIIECTBEHHO OoJbllee
KOJIMYECTBO MMHEPAIBHBIX COJIEH, TIHIIEBBIX BOJOKOH, AaHTHOKCUIAHTOB. B
HACTOsIIIIee BpeMs cpeHecTaTucTHUeckuit uenoBek B 10-20 pa3 Goubiiie ynorpebiser
COJIE HATpPHsl, B YETHIPE pa3a HACHIIIEHHBIX )KUPHBIX KUCIOT. COOTHOLIEHHE OMera-6
K OoMera-3 »UpPHBIM KUCJIOTaM B MUIIEBBIX MPOAYKTAX, UCIOJIb3YyEMBIX B MPOIIJIOM
cToJIeTHH, OO 2:1. Y COBpEMEHHBIX 3CKUMOCOB 3TO COOTHOIIIEHHE paBHseTcs 1,7:1,
y KOPEHHOTO HacesieHus1 SIMOHUK 3TO COOTHOIIeHUE OMu3Ko K 12:1. Y coBpeMeHHBbIX

? TlonMaMUHBI BHINOIHAIOT (GYHKIMIO MOIYJISTOPOB HEHPOMETUATOPHBIX CUCTEM MO3Ta.
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KUTEJIEH KOHTUHEHTAIBHBIX FOCYJIApCTB COOTHOLIEHUE 3TUX KUCJIOT B MUIIE HOCUT
00paTHBIA XapakTep, U MOpor MOKeT gocturath 50:1, 4To HE MOXKET OJAroIMpPHATHO
CKa3aThCs Ha 3JI0POBBE.

OTmeuaeTcsi CyIIECTBEHHOE CHWKCHHE YpPOBHS HEOOXOAMMBIX YEIOBEKY
MUIIEBBIX HMHIPEIUECHTOB TMpU NPUTOTOBICHUM mHUIIUA. COBpEMEHHBIE METOIbI
00pabOTKM MUIIEBBIX MPOAYKTOB KakK JJi HEMOCPEACTBEHHOI'O HUX MOTPEOJIEHUS B
NUILY, TaK ¥ JUIsl JJIATETbHOTO XPAHEHM I TAK)KE BHOCSIT CBOM HEOIaronpusTHbINA BKIIa
B JMETYy HaIlero coBpeMeHHuKa. [IpupyduB Oronb, a 3aTem, pa3paboTaB Apyrue
IpUEMbl TEPMHUUYECKOM, (PU3MUECKOM UM XMMHUYECKOW OOpaOOTKH MU, YEJIOBEK B
3HAYUTENBHOM CTEIEHH COKpaTWJ €€ IUTATEIbHYI LEHHOCTh, pa3pylliuwi TE €€
KJIFOUEBBIE  KOMIIOHEHTBI, KOTOpbIE KpalHE€ HYXKHbI, [Js HOPMAJIbHOIO
dbyHKUMOHUpOBaHUS  opraHu3ma. K cokalleHMIO, COBpEMEHHas  MulIeBas
IPOMBIIINICHHOCTh, MaJio oOpaIraeT BHUMAHUs Ha TO, YTO BAKHEUIINE KOMITOHEHTHI
NUIIA  pa3pyllalOTCs TMpPH OUYKUCTKE, BBICYIIMBAHWW, HArpeBaHUM © 1pHU
3aMopakuBaHUHU. Tak, B IPOLECCE OUUCTKHU 3€PHO YTPAUUBAET CBOU BAKHbBIC TUIIIEBHIE
DJIIEMEHTBI, PACIOJOKEHHbIE B OOOJIOYKE 3€pHAa - BHUTAMHUHBI, AHTUOKCHJIAHTHI,
aAMUHOKHUCIOTHI. Eciim paccMoTpeTs Bce 3Talbl MPUTOTOBIEHUS IMUIIEBBIX MAacell U
KHUPa, TO MOKHO YOEIUTHCSI, UTO CO cOOpa CEMSIH U 3€pEH, UX BBICYIINBAHUS, OUYHCTKH,
pa3/laBIMBaHMs, HATPEBAHMS, SKCTPAKIIMHU, OTACIECHUS, OUYUCTKU, YCTPAHEHHUS 3aIaxa,
B TOW WM WHOW CTENEHU KOHEUHBIA MPOAYKT JIMIIACTCS KIFOYEBBIX MUTATEIbHBIX
KOMIIOHEHTOB B pE€3yJbTaT€ CaMOOKHCIEHUS, THUAPOJIN3a, M30MEpPU3ALNH, YTPaThI
TOKO(epoIIoB.

B kaudecTtBe npumMepa 3aBUCUMOCTH LIEHHOCTH JIJIS1 30POBbs YEIOBEKA IPOIYKTA
MUTAHUS OT CHIPhSI MOTYT OBITh JAHHBIE O COCTaBE HEHACHIIIEHHBIX YKUPHBIX KUCIIOT B
MOACOJIHEYHOM Maciie. [Ipyu nosydeHun Maciia U3 ceMeueK IMOACOJIHEUYHHKA, B3ATHIX
Ha 10-if 1eHb, COOTHOIIEHHE B TOTOBOM MPOJYKTE omera-6/omera-3 paBHo 3:8, mpu
HCITOJIb30BaHUN COOpaHHBIX ceMedek Ha 30 eHb 3TO COOTHOIIEHHe nocturaet 12:1, a
Ha 90 neHb oT uBereHus — 24:1. 3eneHble OaHAHBI XapaKTEPU3YIOTCS MEHBIIUM
[JIMKEMUYECKUM WHIEKCOM, YEM KENThIE CIelible OaHaHbl, MMOCKOJIbKY MOCIEIHHUE
cozepkaT OoJibllie OBICTPO YCBOSIEMBIX caxapoB. Hamum mpenku nmpemmyIiecTBEHHO
ynotpeossuii GpyKThI ¥ OBOLIH 3340JT0 JI0 TOr0, KaK OHU CO3peroT. OPyKTHI U OBOLIH
00JaJal0T MOILIHBIM AHTUMYTAareHHbIM W NPOTUBOPAKOBBIM 3(ddexTom, Onaromaps
HAJIMYUIO B HUX OOJIBIIEr0 KoJu4ecTBa (pJIaBOHOMAOB U IiyTaTuoHa. OCOOEHHO MHOTO
AHTUOKCUJAHTOB B OKPAIIEHHBIX OBOIIAX U (PpyKTax. ITO MOCIYKUIO OCHOBAaHUEM
AMEpUKAHCKOMY MPOTUBOPAKOBOMY  OOIECTBY PEKOMEHJOBaTh E€XKEAHEBHOE
yHOTpeOIeHHE KaXKIbIM B3POCIIBIM YEITOBEKOM OT MSITH JJO BOCBMU PA3JIMYHBIX CBEKUX
oBollel 1 (ppyKTOB. B mporiecce npuroToBaeHUs MUILK 3HAYUTEIBHOE KOJIMYECTBO (0T
5 o 80%) pacTuTeNbHBIX aHTUMYTAreHHbIX cyOcTaHIuil pa3pymaetcs. 90% poiObero
XKHUpa, Ooratoro omera-3 KUCIOTaMH B IIpoLlecCe€ MOJATOTOBKU IOABEPraeTcs
TUAPOTE€HU3AlMU, KOTOpasi yAasieT 3TU NPUPOJHBIE aHTHOKCUIAHTHI. boiee Toro,
UCXOsI U3 TEXHOJOTUYECKOM 11€7IeCO00pa3HOCTH B yIIepO MOJIE3HOCTHU IS 310POBbS,
pacIIupsitOTCS. TOCEBBI U BBIPAIIMBAHHE T€X PACTEHHN W JKUBOTHBIX, MPOMYKTHI W3
KOTOPBIX JIYYILIE€ XPAHATCS, HO JUIIEHBI CTOJIb HEOOXOAUMBIX JUISl OpraHU3Ma YeJI0BEKA
JIETKO Ppa3pylIaeMbIX MHILEBBIX KOMIIOHEHTOB. Hampumep, npHOpUTET OTHAETCA
pacTeHusiM, B Macje KOTOPbIX OOJbIIE COAEPKHUTCS KUPOB, OTHOCSIIMX K KIIAcCy
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omera-6 BMECTO oMera-3, OCKOJIbKY MOCJIETHUE OBICTPO OKUCIISIOTCS U CYIIECTBEHHO
COKpAILAI0T CPOKM T'OJHOCTH IMHILEBOrO0 NPOAyKTa. Mexay TeM MOCIeAHss TpyIa
HEHACHIIICHHBIX ~ KUPHBIX  KHUCJIOT, OyIydd TPUPOJHBIM  AHTHOKCHIIAHTOM,
HEoOXOoauMa Ui HOPMANbHOTO (PYHKIIMOHUPOBAHUS NPAKTUYECKH BCEX KIETOK
OpPraHOB U TKAHEW YEJIOBEKa.

B pe3ynbTaTe aHTpONOTreHHOW JEATEIBbHOCTH CEJIbCKOXO3SMCTBEHHBIE YIOJbs
00€THSAIOTCS U UCTIBITHIBAIOT Je(UIIMT MUTATENbHBIX BeulecTB. Kak cieacTBue sToro,
BO MHOT'MX CbEIOOHBIX PACTEHHUSAX YMEHBLIAETCS COJAEP)KaHHUE >KM3HEHHO BaXKHBIX
coeauHenuil. [1o nanHbpIM ameprukanckux uccnenonarenei, 80% nous CILIA He moryT
B HACTOSIIIEE BPEMsI YJIOBJIETBOPUTDH MOTPEOHOCTH CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP B
MUHEpaax 1 ux koMmiiekcax. B pesynbrare, ecinu B Hauane XX Beka B 100 r minunara
comepxanock 157 Mr kenes3a, To B 1968 rogy KoanuecTBO 3TOr0 MUKPOIJIEMEHTA B
JAHHOM pacTeHuu ynano 1o 27 mr, B 1979 — no 12 mr, a B HacTosiee BpeMs €ro
MeHbIIe 2 Mr. [{71st y1oBI€TBOPEHHsI CYyTOYHOM MOTPEOHOCTH B3POCIOr0 POCCUSIHUHA
B JKele3e Tmepej] MepBO MHPOBOM BOWHOW JOCTAaTOYHO OBLIO CHECTh JBAa KPYITHBIX
sa010ka. B Hacrosiniee BpeMs gaxxe ynorpedisenue 1 Kr 10710k He BOCIIOJHUT CYyTOYHBIE
NOTPeOHOCTH B 3TOM MUHepaie [8].

M3meHwnach couuanbHas CTPYKTypa HAceJIeHUs, B pe3yjibTaTe B HACTOSIIEE
BpEMsl 3HAUMTENIbHAs YacTh HACEJIEHUS MPOXKUBAET B MPOMBIIIJIEHHBIX LIEHTpPax M,
NepecTaB y4acTBOBaTh B HEMOCPEACTBEHHOM IPOMU3BOACTBE MPOIYKTOB MHUTAHMS,
INPAKTUYECKHA JIMIIEHa HaTypaldbHBIX CBEXKHUX CEIbCKOXO3SHUCTBEHHBIX MNPOAYKTOB
nuTaHus. B pe3ynpraTe HMHTEHCHU(UKAIMK MPOMBIIUIEHHOTO MPOU3BOJACTBA C
UCIOJIb30BAaHUEM YyJIOOpEeHU, TepOUIUI0B, (PYHTUIUIOB MOTydYaeMble IPOTYKTHI
MUTAHUSL CTAIM CYIIECTBEHHO YCTYNaTh MO COJEPKAHUIO KU3HEHHO HEOOXOJIUMBIX
MUIIEBBIX CYOCTAHIMI B AECATKU pa3 TeM MPOAYKTaM, KOTOPbIE MPOU3BOIUINCH 11O
TPaJULIMOHHBIM TEXHOJIOTHSIM.

OnpeneneHHoe 3HAYEHUWE B HEAOCTAaTOYHOM IIOHMMAaHWHW B COBPEMEHHBIX
YCIOBHUSIX Ba)XHOCTH  HCIIOJIb30BAaHUS B  €XKEIHEBHOM  pAlIOHE  4eJIOBEKa
HEJOCTAIOIIMNX KU3HEHHO BaXXHBIX PETYJISTOPHBIX MUMEET U CIIOXKUBIIASCA CHCTEMA
TOBapHO-JICHE)KHBIX OTHOIIEHUH B 00JacTH 3apaBooxpaHeHus. I[IpousBoautenu
(dapMalieBTUUECKUX TMpPErnapaToB, TOPMO3AT BHEJIPEHHE B IOBCEIHEBHYIO XU3Hb
rpakJaH MPOOMOTUKOB M MPOIYKTOB (PYHKIMOHAIBHOIO MUTaHUsA. s ynydiieHus
CUTYyaIHH, TpeOyeTcsl OrpoMHas MPOCBETUTENbHAA padoTa, YTOOBI yOEIUTh HaCEeJIEHHE
Poccuu, B 3HaUMMOCTH U MOJE3HOCTH MIMPOKOTO UCTIONb30BaHUS B PALIMOHE MUTAHUS
IPOAYKTOB (DYHKIMOHAIBHOIO Ha3HaYeHH s (IIUILEBbIE IPOAYKThI-aanToreHs . )

B nacrosiee Bpemsi IpuXoAUT MOHUMaHUE HEOOXOAMMOCTH 3aMEHbI KOHIICTIIINH
palMOHAJIBHOTO MMUTAHMUS HA KOHIIEHIMI ONTHUMAJIbHOIO 3J0pPOBOTO MHUTAHUS.
[TapagurmMa ujeu yJIOBJIETBOPEHHUS TIOJI0JAa U MUIIEBON 0€30MaCHOCTH MEHSETCS
napagurMol pacCMOTpPEHMs] MUIIM, Kak BaXKHeHero Qakropa COXpaHEHUS U
yJIy4IIEHUS 37J0POBbsl, CHUKEHHUS pUCKOB BOZHUKHOBEHUS 3a00JI€BaHUM.

B nociengHue roipl BO MHOTMX CTpPaHax MHUpa PsAAOBBIE MOKYNATENN MHILEBBIX
IPOIYKTOB OOECIIOKOEHBI HE CTOJIBKO TEM, COACPHUT JIU MUILIA TOCTATOYHO KAJIOPHIA

10 TTpoyKThI-aqanTOréHBI — MPOAYKTHI IPUPOAHOTO MPOUCXOXKIEHHS, CIOCOOHBIE MOBHIIIATE
HeCTeIM(PUUECKYI0 COMPOTUBIIEMOCTh OPTaHU3Ma K ITUPOKOMY CIIEKTPY BPEAHBIX (PaKTOPOB
(bU3HYECKON, XUMUYECKON U OMOJIOTUYECKOU MTPUPO/IBI.
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U IJIACTMYECKUX CyOCTaHIUN U YJOBJIETBOPSAET JIM OHA BKYCO-apOMAaTHYECKUM
3ampocaM, CKOJIBKO OKa3blBaeT JIM BbIOpaHHAs MMM MHINA Ha O0XHJIaeMBbIi
0370pOBUTENBHBIN 3P PexT Ha opranusm. IIpoBenennslil B 15 crpanax EBponeiickoro
coro3a B 1996 roay onpoc noutu 15 000 B3pocnbix drojiei nokasan, uro 9% u3 Hux
IpeXkAe BCETO NpU BBHIOOpPE MPOAYKTOB MUTAHHS 3aTyMBIBACTCS HaJ TEM, KaKoOu
NO3UTUBHBIA 3PQPEKT HAa MX 3/10pOBbE OKAKET BBIOpAHHBIA MMM NpPOAYKT. 32%
ONPOLICHHBIX OTMETHJIM, YTO YKa3aHHsS Ha BO3MOKHOE 03/I0POBHUTENIbHOE JIEHCTBHE
BBIOPAaHHOIO MMU MPOAYKTa MPHU €ro MOKYIKE UIPal0T BaKHOE 3HaueHue. Takum
o0pa3oM, Mpouecc MOHMMAHMS U OCO3HAHUS 3HAYEHUS HE3aMEHHUMBbIX (PaKTOpOB
NUTaHUs B NMPOPUIAKTUKE HAPYUICHUS 3/I0POBbs, YBEIUYEHUU MPOJOJIKUTEILHOCTH
KU3HM, HAYaJCs — JIIOJM BCE Halle MPUOEraroT K HCIOJIb30BAHUIO OMOJOTUYECKH
aKTUBHBIX 100aBOK, BKIIFOUEHHIO B PAIIMOH MUTAHUS (PYHKIIMOHAIBHBIX MPOAYKTOB.
[TuTanue 1OMKHO (OPMUPOBATHCS HA OCHOBE KJIFOUEBBIX MPUHIUIIOB 3JJ0POBOI0

OUTaHUST C ydeToM (PAKTUYECKUX OHHEProTpar, BEIMYMHBI OCHOBHOIO OOMEHa,
Bo3pacta. OCOOEHHO 3TO BaXKHO B IETCKOM BO3pacTe.

310pOBO€ NUTaHUE — OJHO M3 0A30BBIX YCIOBUU (OPMHPOBAHUS 310POBbS
NeTel, UX TapMOHUYHOrO0 pocTa W pa3BuTHs. He3gopoBoe mNHUINEBOE MOBEACHHE
dbopMHUpyEeT PUCKU HM3OBITOYHOM MAacChl Tella, caxapHOro auabera, 3a00jeBaHUN
OpraHOB TMHILIEBAPEHUS, DHIOKPUHHON CHCTEMBI, CHUCTEMBI KpPOBOOOpAIECHHS.
[ToaTBepkaeHUEM PUCKOB CIIY»aT PETUCTPUPYEMBbIE MOKa3aTeau 3a00JIeBAEMOCTH.

OCHOBHBIE MPUHIMIBI 3I0POBOIO MUTAHUS, KOTOPBIE TOJKHBI OBITH yUTEHBI
npu ¢opMupoBaHUM MeHIO: 1) obecmedeHue pa3zHOOOpa3us MEHIO (OTCYTCTBHE
MOBTOPOB OJIFOJI B TEUEHHE JHS M JIBYX CMEXKHBIX C HUM KaJeHJAPHBIX AHEH); 2)
COOTBETCTBHE HHEPreTUYECKON LIEHHOCTH SHEprosarparaM, XHMHUYECKOIO COCTaBa
001 - PU3NOIOrMUEeCKUM MOTPEOHOCTSIM OpraHru3Ma B MaKpO- U MUKPOHYTPUEHTAX;
3) wucnonb30BaHME B MEHIO OJIOJ, peuenTyphl KOTOPBIX, IPEIyCMAaTpUBAIOT
UCIOJIb30BaHUE HIAIAIIUX METOOB KyJIWHAapHONW 00paboTku; 4) MCIOJIB30BaHUE B
MEHIO IHILIEBBIX IMPOAYKTOB CO CHM)KEHHBIM COJIEPYKAHUEM HACBIIEHHBIX KUPOB,
IPOCTBIX CaxapoB, [MOBAPEHHOUN COJM; a TaKXE MPOAYKTOB COJAEPKAIIMX MUIIEBBIC
BOJIOKHA; MPOAYKThI, OOOrallleHHbIE BUTAMHUHAMH, MUKpPOAJIEMEHTamMH, Oudumo- u
JaKTO- OaKTepus MU M OHMOJOTHYECKH AKTUBHBIMU J100aBKaMH; 5) ONTHUMAaJbHBIH
PEXUM MUTAHUS; 6) HATMYUE HEOOXOAUMOr0 OOOPY/IOBAHUSI U MPOUYUX YCIOBUM st
IPUTOTOBJICHMS OJIF0]T MEHIO, XPAHEHUS MTUIIEBBIX TPOIYKTOB; 7) OTCYTCTBHE B MEHIO
IPOYKTOB B TEXHOJIOTMH U3TOTOBJIEHHS KOTOPBIX MCTIOIb30BAIUCH YCUIIUTENH BKYcCa,
KpacuTelIW,  3alpelleHHble  KOHCEPBAHThI,  MPOAYKTOB,  3alpelIeHHBIX K
yHOTPEOJICHHIO; a TAKXKE MPOAYKTOB C HAPYUICHUSIMU YCIIOBUN XpaHEHUS U UCTEKIIIUM
CPOKOM T'OJTHOCTH, MPOJYKTOB MOCTYIHUBIIUX 0€3 MAPKUPOBOYHBIX SIPIBIKOB U (MJIH)
0€3 CONMpPOBOAMUTENBHBIX JTOKYMEHTOB, MOJITBEPKAAIOUIMX O€30MaCHOCTh MUIIEBBIX
IPOIYKTOB.
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310pOBbs uesioBeka // CoBpeMeHHbIE MPo0ieMbl HayKu U 00pa3oBanus. — 2016. — Ne,
4. —-C. 232-232.

4. 3akpesckuii B. B., Konuak /[. B. Hapymenust nuieBoro noBeaeHus: Kak
dakrop pucka passutus 3aboneBaHuil «luBunuzaunum» // 310poBbE — OCHOBA
YeJIOBEUYECKOI0 MOTEHIMAIa: Mpo0iaeMbl U myTH ux pemeHus. - 2013.- Ne 8 (1). —
C.378-380.

5. 3yeB E. T. ®DyHKIMOHAIbHBIE HANUTKU: KX MEHIO B KOHUEMIUU
3nopoBoro nutanus // [lumesas mpoMbIILIEHHOCTS. - 2004.- Ne7. — C.90-95.

6. 3ynekapnaeB T.P., MypsiceBa E.H., Tiopuna O.B., 3ynbkapnaeBa A.T.
310poBO€ MHTAHHWE: HOBBIE TMOAXOABl K HOPMHUPOBAHUIO (DU3MOIOTHUECKUX
NOTPEOHOCTEN B PHEPTUM U MHUINEBBIX BEIIECTBAX JJISI PA3IMYHBIX TPYIIT HACEICHUS
Poccwuiickoit ®@enepanuu /Meaununckuii BectHuk bamkoprocrana.- 2011.- T. 5.-
C.150-154.

7. Hcaer B.A. He3zameHnumsble (akTOpbl MUTAHUS U UX (PU3HOJIOTHYECKAS
poas. M. 3A0 MNP u COI'JIACHE. 2008. — 257c.
8. Hcaer B.A. ®u3nonoruyeckue acneKkThl 3710pOBOro oOpasa XU3HU. M.

3A0 MUP u COI'JTACHE. 2013. — 156c.

9. Jucunprn O. I1., XKypasnesa T. B., Xmens A. A. W13 uctopuu n3ydeHus
BIUSIHUA 0Opa3a >KW3HM Ha 310poBbe // IlpoOiiemMbl COLMATIBHOW TUTHEHBI,
3ApaBOOXPAHEHUS U UCTOPUM MeTULUHBL. — 2014, - Ne 2. — C. 39-42.

10. Hexkpacoa T. A. ConmalbHO-TICUXOJOTHYECKHE (AKTOPHI OTHOIICHUS
YyesIoBeKka K cBoeMy 310poBbio // CepBuc +. - 2010. - Nel. — C.84-88.

11. MP 2.3.1.2432-08 «HopwMmsbI (hu3monornueckux noTpedHoCTel B S HEPTrUu
Y MUIIEBBIX BEIIECTBAX IS pA3JWYHbBIX rpyni HaceneHus Poccuiickonn denepannmny.
Mertonnueckue pekomeHpanuu: -M.: @enepaibHbId  LEHTP TUTHEHBl W
snuaemuoioruu Pocorpednanzopa, 2009. — 36 c.

12. Tloroxesa A.B., barypun A.K. IlpaBunbHoe nuTanue - (yHAaAMEHT
310pOBBA U fosroieTus // IlumeBas npoMbIIuIeHHOCTb. - 2017. - Nel0. — C. 58-61.

13. Tlo3uskoBckuit B.M. DBontonus nutanus U GOpMHUpPOBAHHWE HYTpHUOMA
coBpeMeHHoro uenoBeka // Munayctpus nutanus (Food industry). - 2017.- Ne3 (4). —
C.5-12.

14. TapmaeBa WN.YO., Epumora H.B., barnymkuna C.JO. I'uruenudeckas

OIICHKA IMUTAHMS U PUCK 3a00JIEBAEMOCTH, CBS3aHHBIN ¢ ero HapymeHueM // ['uruena
u ca"nutapus. - 2016. - Ne 95 (9). — C. 868-872.

4.2.2.Tema Ne 2 «OcHOBBI (pU3H0JIOTUM NIMIIIEBAPCHUSD)
Heab: ChopmupoBars mpeacTaBieHHE O (PU3MOIOTUM MHUIIEBAPEHUS, POJIU
HOpMaJIbHON MUKPO(DIOPHI KUIIEYHHKA B (YHKIIMOHUPOBAHUH OpraHU3Ma.
KonTposbHbIe BONIPOCHI:
1. Yro uzyuaet Hayka Tpodonorus?
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2. Kaxue BaxHeWIIne KOMIIOHEHTHI TUIIH, HEOOXOAUMBIE JJIsl OIIePKAHUS
HOpMaJIbHOrO 0OMEHa BEIIECTB, (YHKIIMOHUPOBAHUS OPTaHOB U TKAHEH,
rapMOHUYHOI'O pOCTa U pa3BuTuUsl, BaMm n3BeCTHBI?

3. Kakwue oTaensl NUIEBaApUTEIBHOTO TpakTa Brl 3HaeTe, UX poJib B

IUILEBAPECHUM.

Kakast ponp neyeHu B npouecce NUieBapeHus?

Ha3zoBure u3BecTHbie BaM THUIIBI nULIIEBApEHUSL.

Kakue ¢pyHKIMH BBITONHIET MUILEBAPUTEIbHBIN TPAKT?

[Tepeuncnure GyHKIMH, BHITOIHIEMbIE HOPMAJIbHONU MUKPO(DIOpOI

KHILIEYHUKA?

Nowe

CnpaBouHble MaTepuajbl N0 TeMe:

Bonbirast pons B M3y4yeHUH MEXaHU3MOB IMUIIEBAPEHUS M YCTAHOBICHUH OOITUX
3aKOHOMEPHOCTEH YCBOCHMS MHUIIKA NPUHAMICKUT akaaemMuky A.M. VYronesy,
co3naniiemy B 1980 rory HOBYI0 MEXKIUCIUITHHAPHYIO HAYKY TPOQOIIOTHIO.

Tpodosorus - 3To «HayKa O MHUIlle, MUTaHUH, MMUIIEBBIX CBA34X U BCEH Mpolieccax
YCBOCHHUSI TIUIIM HA BCEX YPOBHSX OPraHU3alUU >KUBBIX CUCTEM (OT KJIETOYHOIO JI0
ouocdepnoro)». A.M. YroneBbIM Oblia IpeIokKeHa TEOPHS «aIeKBAaTHOTO MUTAHUS,
OCHOBHBIMU MOCTYJIaTaMU KOTOPOTO SIBJISIETCS MIPU3HAHKE, YTO BCE KOMITOHEHTHI ITUIITU
(ayTpuenTel!! m GammacTHeIE BelECTBAa'’) HEOOXOAMMBI IS HOAJEPKAHUS
MOJIEKYJIIDHOTO COCTaBa OpraHu3Ma M BO3MEIICHUS €ro IUIACTUYECKUX U
HHEPreTUYECKUX 3aTpaT; BKIKOYAIOT B ce0s MOTOKHM MUTATEIbHBIX U PEryJIsTOPHBIX
cyOcTaHnuii; OajlaHC THIIEBBIX BEIIECTB B OpPraHU3Me MOJEP>KUBACTCS 3a CYET
BBICBOOOXKICHUSI OTIEJIbHBIX HYTPUEHTOB W3 CJIOXKHBIX IO COCTaBy IHUIIEBBIX
IPOIYKTOB 32 CUET MOJOCTHOI0, MEMOPAHHOTO, BHYTPUKIETOYHOT'O MUIIIEBAPEHUS, A
TaK)kK€ MUKPOOHOTO CHHTE3a OaKTEPUSIMU MUIIEBAPUTEIHBHOTO TPAKTA.

Hcxons u3 teopum anekBatHoro nurtanus (A.M. Yronesa), s HOpMaJIbHOM
KU3ZHENIEATCTLHOCTH OpPraHu3My HEOOXOJUM IUIACTUYECKUNA W DHEPreTUYECKHM
MaTtepuall, a TAakKe pa3HOOOpa3HbIe PEryJIITOPHbIE CyOCTaHIIMU, KOTOPBIE MOCTYIAIOT
B OPTaHU3M C MMUIIEBBIMU MPOTYKTaMHU.

Paznuyator miecTh BaXKHEWIHUX KOMIIOHEHTOB MHUIIU, KOTOPbIE HEOOXOJUMBI
OpraHu3My [Jisi MoJJiepaHusi oOMeHa BeniecTB, (YHKIIMOHUPOBAHUS OPraHOB M
TKaHeH, JJis pocTa M OOHOBJICHUSI KJIETOK OpraHu3Ma - 3TO BOJa, OCJIKHU, >KHUPHI,
YTJIEBOJIbl, MUHEPAJIbHBIC BEIIECTBA U BUTAMUHBI. [Ipexie yeM opraHusM yCBOUT UX,
OHM TOABEPraloTCs PaCHICIUICHUIO HAa 0oJiee MPOCThIE AIEMEHTBl. ITO MPOUCXOAUT
Onarojiaps mporeccaM MUIeBapeHusl.

[TumeBapeHue — 3TO  COBOKYNHOCTh  (DU3UYECKUX, XHUMHYECKUX MU
(U3HOTOTMYECKUX TTPOLIECCOB, B PE3YJIbTaTe KOTOPBIX MO BO3/IEHCTBUEM (PEPMEHTOB
MUTATEIbHBIC BEIECTBA PACIICIUIAIOTCS Ha O0JIee MPOCThIe XUMUYECKHE COCTMHEHHS,
CIOCOOHBIE BCACHIBATHCA Y€pe3 CTEHKY >KETyI0YHO-KHUIIIEYHOTO TPaKTa, MOCTyNaTh B
KPOBOTOK M yCBaWBaThCsl KJIETKaMu opranusma. [Ipu 3ToM B nponecce nunieBapeHus
MUTATENbHbIEC BEIIECTBA, OCTENIEHHO MPOJBUTASICh YEPE3 MUILIEBAPUTEIBHBIN TPAKT,
OPOXOJSAT CYMMAapHOE pAaCCTOSIHUE TIOpsiiKa JAECSATA METPOB. OTH MPOIECCHI

H HYTpI/IeHTBI — OMOJIOTMYECKU 3HAUYNMBIC KOMITIOHCHTHI,
12 bannactabie BCIICCTBA — OHOJIOrHYECKH HE3HAYNMBIE KOMIIOHEHTHI.
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NpPOTEKAalOT B  OMNPEIECICHHOM  MOCIENOBAaTEIbHOCTH  BO  BCEX  OTHENax
MUIIEBAPUTEIIBHOTO TpakTa (IOJOCTH pTa, IVIOTKE, MUIIEBOJE, KEIYJKE, TOHKON U
TOJICTOM KUIIKAX C YYACTUEM MEUCHU U KETYHOTO MY3bIPs, MOHKETYI0UHOM JKee3bl).
ToJibKO MUHEpaTIbHBIE COJIU, BOJA U BUTAMHUHBI, yCBAUBAIOTCS YEJIOBEKOM B TOM BUJIE,
B KOTOPOM OHU HAaXOJSTCA B Mnuille. beiaku, >KUpbl U yIIIeBObI MOMNAIal0T B OPraHu3M
B BHUJIE CIIOXKHBIX KOMIUIEKCOB. YTOOBI OHM YCBOWIHMCb, TpeOyeTcs CJOKHas
dbusznyeckas U xumMuieckas nepepadotka. Kpome Toro, KOMHOHEHThI MUIIH JTOTKHBI
NpeABAPUTEILHO YTPATUTh CBOI BHUJIOBYIO CHEIU(DUYHOCTh, MHAYE€ OHU OYyIyT
MPUHUMATHCSI CHCTEMOM UIMMYHUTETA KaK 4y KEPO/IHbIE BEIIECTRA.

[IuieBapeHne Ha4YMHAETCS C M3MEIbYEHHUS MHUIIM B POTOBOM IMOJOCTH,
YBJIQKHEHHUS €€ CIIOHOW, IEepPBUYHOro MeraboiM3mMa W TpaHchopMaluu Mo
BO3JIeHiCTBHEM (DEPMEHTOB CIJIOHBI (amuiiasbl, MPOTEWHA3bl, JUMa3bl, QocdaTassbl,
PHK-a3sb1). Cpennsis npoaomKUTENbHOCTh TPeObIBAHUS MMUIIHY B MTOJIOCTH PTa JI0JDKHA
cocTaBIATh nopsiaka 15-20 cex. B ciydae cokpallieHusi BpeMEH! HaXO0KICHHS TUIIH B
MOJIOCTH PTa, HAPYIIAKOTCS MPOIECCHl MUILEBAPEHUS, COOTBETCTBYIOIINE JAHHOMY
Y4acTKy NHUIIEBAPUTEIIBHOTO TpakTa (M3MEJIbUCHHE, paclaji KpaxMall Ha MIpPOCThIC
caxapa).

Janee crnenyer 3Tanm  NEPEIBWKEHHE  IHILIEBOIO KOMKAa 32  CYET
MEePUCTATBTUUECKUX IBHXKCHUHN MBI TJIOTKU U TTUIIEBO/IA B )KEIIYJO0K. AKT TJIOTaHUS
BKJIIOYaeT B ceb0s (a3dy poToByr (MPOU3BOJIBHYI0), TJIOTOYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), TMHILEBOAHYIO (MEIJICHHYIO HENpOu3BOJIbHYI0). CpenHss
MPOJOJKUTEIBHOCTh BPEMEHHM MPOXOXKIAEHUS IHIIEBOTO KOMKA 4YEpe3 MHUIIEBOJ
cocTaBisieT 2-9 ceK, U 3aBUCHUT OT IJIOTHOCTH MUILK. /{7151 mpeaoTBpalieHus 00paTHoro
TOKA MHWIIHM, & TaKKE€ pa3rpPaHUYCHHS] BO3JCHCTBUS HA HEE NHUIIECBAPUTEIIBHBIX
(dbepMeHTOB, MUILEBAPUTEIbHBIN TPAKT 00ECIICUEH CTIEIMATIbHBIMU KIIallaHAMHU.

[IuieBoil KOMOK, MONaB B KEJIYJI0K, B TEUEHUE TPEX-IISITU YaCOB MOJIBEPraeTCs
MEXaHUYECKON M XUMHUUYECKOU 00paboTKe (MO BO3EHCTBUEM KEIYI0YHOTO COKa U
MPUCYTCTBYIOIIUX B HEM COJITHOW KUCJIOTHI, KOTOpasi 00eCreynBaeT KUCIYIO Cpely B
KEITyJKe, BBI3BIBACT JICHATYPAINIO M Ha0yXaHWe OCIIKOB, aKTUBUPYET TETICHHOTEHEI,
OKa3bIBaeT OAKTEPHUIMAHBIA d(PQPEKT; METNCUH - TMepeBapuBaeT OEJIOKCOAepKAIIHe
NUIIEBbIE  MOPOAYKTHI). Jlumonutuueckas AaKTHUBHOCTh  JKEITyJAOYHOIO  COKa
CIOCOOCTBYET PacCUICIVICHUIO SMYJIbIMPOBAHHBIX XKHPOB MoJioka. OOpasyromasics B
KETyJKEe B 3HAYUTEIBHBIX KOJUYECTBaX CJIU3b, C OJHON CTOPOHBI, BBIMOJIHSIET
3aIIUTHYIO (DYHKIMIO 3aIUIIAs CIU3UCTYIO KETyIKa OT ACHCTBUSA COISTHOM KUCIOTHI,
a TaK)K€ CIIYKUT UCTOYHUKOM SHJIOTEHHBIX OCJIKOB IS X MOCIIEYIONIEH yTUIN3alun
MHUKPOOPraHU3MaMU TOJICTOM KUIIKH. B KenyIKke NpUCYTCTBYET TaKKe CIIeIIUaIbHbII
dakTop, obecnieunBaroMil B JajibHEHIIEeM yCBOEHUE BUTaMUHa Bis.

[locne »xemyaka NOUIIEBOM KOMOK NONAAaeT B TOHKHM KHILIEYHUK, JIMHA
KOTOPOI'0 JOCTUTraeT 6,5 meTpoB. KuiieyHbiii COK B 3TOM OT/I€JI€ MUILIEBAPUTEIIHLHOTO
TpakTa UMEET LIEJTOUYHYIO CpPEeAy 3a CUET MOCTYIUICHUSI B TOHKUW KUIIEYHUK KEIIUH,
COKa TOJDKETYJOYHOM Kejie3bl W BBIJACICHUM CTEHOK KuileyHuka. Cok
MO/DKETYIOYHON  JKEJIe3bl CONEPKHUT Takue (epMeHThl, Kak aib(pa-aMuiaza
(pacmeruisier  yrneBoabl), PHK-/IHK-Hykieassl (paciiemissioT HYKJIEHHOBBIE
KHUCJIOTHI), JUMNa3bl (PACIICIUISIIOT KUPbI), MpOoTea3bl (PacHICIUISIIOT OEJNKH) B BUIE
nposH3UMOB. Bcero B kuieyHoM coke oOHapyskuBaeTcsi Oonee 20 QepmeHTOB
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(oHTEepOKMHA3bl, MenTuAasbl, (ocdaraszpl, HyKJIeasbl, JMIa3a, amMuiasza, JaKTasa,
caxapa3a W JAp.). Y JOJEH, IPOKMBAKOUIMX B Pa3HbIX PErHOHAX, BCTPEYAIOTCS
WHAMBHUIYYMBI, ¥ KOTOPBIX OTMEYAaeTCs] HEJOCTATOYHOCTb NPOAYKIHMH (epMeHTa
JaKTa3bl, YIaCTBYIOLIEH B yTHIN3aLUU JaKT03bl. OCOOEHHO YacTO 3TOT BPOXKICHHBIH
nedext ooHapyxkuaercs y xxuteneit (40-100% nonynsauun) Azun u Adpuku. Cpean
JIUI] CJABSHCKOTO MPOUCXOXKAEHUS (pycckue, Oenopychl, YKpauHLbl) A€PUIUTHOCTD
nakTa3bl oOHapyxuBaetcs y 10-15% npeacraButesieit momysium.

B TOHKOM KHUIIEYHHMKE MPOMCXOAUT M BCACBIBAHUE OCHOBHOM Macchl
00pa3oBaBIIMUXCSA MPOCTHIX XMMHUYECKMX (parmMeHToB mnuum. He nepeBapeHHbIE
OCTaTKU THUIIM Jajiee MOCTYIMAIOT B TOJCThIM KHUIIEYHUK, B KOTOPOM OHHM MOTYT
Haxoautbcsa oT 10 mo 15 wyacoB. B sTomM oTnene mnuieBapuTeIbHOTO TpaKTa
OCYIIECTBJISIIOTCST TPOLIeCChl BcachiBaHMs BOAbI (10 10 1 B CYTKHM), MUHEPAJIbHBIX
coJiel, MPOTEKAIOT OCHOBHBIE MPOIECCHl MHUKPOOHONW MeTadoyM3alMi OCTATKOB
OUTATEeIbHBIX  BEIIECTB, IOCTYNMBLUIMX HW3BHE WIM  0Opa3oBaBIIMXCA B
[UIIEBAPUTEIBHOM TpakTe. IIpogoinKuTenbHOCTh mpounecca IHIIEBAPEHUS Y
3JI0POBOT'0 YEJIOBEKA COCTABIISIET B 3aBUCUMOCTH OT CTPYKTYPhI IUTAHUSI COCTABIIAET
ot 12 1o 36 yac.

BcacrsiBanue ocy1iecTBIII€TCSl HA BCEM MNPOTSKEHUU MUIIEBAPUTEIBHOIO TPAKTA,
MOBEPXHOCTh KOTOPOI'O MOKPHITA BOPCUHKAMH, PA3NTHYAIOIIMMUCS MO CTPYKTYype H
(GyHKUIMHU B 3aBUCUMOCTH OT cBoel Jiokanuzauuu. Ha 1 MM cniuzucroitl mpuxoaurcs 30-
40 BopcuHOK. BcacbiBaHMe OCYyIIECTBISETCS 3a CYET peaju3alldd HECKOJIbKUX
MEXaHU3MOB  (MACCUBHBIM  TpaHCHOpPT, oOserdeHHas aud@y3usi, aKTHUBHBIN
tpancnopt). Ilpu atoMm, 50-60% npoaykroB Meraboaum3Ma OEIKOB BCACHIBAETCS B
JBEeHaUaTUIIepCcTHOM Kulke, 30% - B ToHKOM U 10% - B TOJICTOM OT/EJI€ KUIICUHUKA.
VYTreBosibl BCACBHIBAIOTCS TOJBKO B BHJAE MOHOCAXapoB, MPH 3TOM IMPUCYTCTBUE B
KHUILIEYHOM COKE€ COJIEM HaTpHs CYIIECTBEHHO MOBBIIIAET CKOPOCTh MX BCACHIBAHMSL.
[TpoaykTbl MeTaboMM3Ma )KUPOB TAK XKe, KaK U OOJBIIMHCTBO MOCTYMAIOIUX C TUIIEH
BOJIO- Y )KMPOPACTBOPUMBIX BUTAMUHOB, BCACBIBAIOTCA B TOHKOM OT/EJI€ KMIIEYHUKA.

Baxknyro poJib B ipoLiecce NUIIeBapEHUs UTPAET IE€UYEHb, B KOTOPOI MPOUCXOIUT
oOpa3oBanue xemuu. JKeaub CHOCOOCTBYET SMyJbralil »HUpPOB, BCACBHIBAHUIO
TPUTIMLEPUIOB, aKTUBUPYET JUIA3Y, CTUMYJIUPYET NEPUCTAIBTUKY, HHAKTUBUPYET
NEeNCMH B  JBEHAJUATUIIEPCTHOM  KHILIKE, OKa3blBACT OAKTEPUIMAHBIA U
OakTepuocTaTuueckuit 3(QPeKT, yCUIMBAET THUAPOIU3 M BCACHIBAHUE OCJIKOB H
YTJIE€BOAOB, CTUMYJIHUPYET NPONH(PEPALMIO SHTEPOLUTOB, MPOIECChl 00pa30BAHUS U
BBIICJICHUS JKETTUH.

BOABIMIMHCTBO TacTPOMHTECTUHAIBHBIX TOPMOHOB B XMMHUYECKOM OTHOIICHHUH
MPEICTaBIIAIOT COOON MENTHUIBI U OKA3bIBAIOT MHOKECTBO pa3HOOOPa3HbIX 3PHEKTOB
Ha (YHKIMHM MHUIIEBApUTEIBHOTO TpakTa U oOmeHa BemecTB. OHM BIMSIOT Ha
CEKpEeLMIO BOJBI, JIEKTPOJIUTOB U (PEPMEHTOB, MOTOPHYIO aKTUBHOCTbH >KEITyJI0UHO-
KHUILIEYHOIO TpPaKTa, BCACBIBAHUE BOJBI, JIEKTPOJIMTOB M IUTATEIbHBIX BEIIECTB,
JEeSITEIbHOCTh  CEPJICYHO-COCYIUCTOM CHCTEMBI, (YHKIIMOHAIbHYIO aKTUBHOCTb
SHJAOKPHUHHBIX KJIETOK MUILEBAPUTEIBLHOTO TPAKTA U APYTUX IHJTOKPUHHBIX JKEJIE3.

B 3aBucumoctH OT mpoHCXOXIAeHUS (EPMEHTOB pA3NUYalOT TPU THUIIA
nuieBapeHus: 1) 3a cuer pepMeHTOB, CHHTE3UPYEMBIX JKeJIe3aMU YeJIOBEKa; 2) 3a CUET
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(epMEHTOB,  CHUHTE3UPOBAHHBIX  MHUKPOOpPraHM3MaMu; 3)  OCYILECTBISEMOE
depMeHTaMu, cCoAepKaIUMUCS B COCTaBe MPUHUMAEMON MUIIIH.

B 3aBucumocTH OT  JIOKaJIM3aluMW  [ULIEBApEHUE  MOAPA3AECIAIOT  Ha
BHYTPHKJIETOYHOE, KOTJa MPOLIECCHl TUAPOIN3a MUTATEIbHBIX BEIIECTB IPOUCXOIAT
BHYTPH KJIETOK (32 CUET JIN30COMAJIbHBIX (DEPMEHTOB), U BHEKJIETOYHOE (ITOJIOCTHOE U
IPUCTEHOYHOE).

Takum oOpa3om, MUIIEBAPUTENbHBIA TPAKT B OPraHU3ME YEJIOBEKA BBIOJHSAET
HECKOJIBKO (DYHKITUH:

1) cekperopHasi GyHKIIHUS - XapaKTEepU3yeTcsi 00pa30BaHUEM MUILEBAPUTEIBHBIX
COKOB (CJIFOHBI, KEIYJOYHOTO, MOJKEITYJOYHOT0, KUILIEYHOTO COKOB U YKEJTUH);

2) MoTopHas (PYHKIIUS - 3aKJIIOYAETCS B KE€BAHWUM, IVIOTAHUU, TIEPEMEIINBaHUH,
NepeIBIKEHUH MUY 110 MUILEBAPUTETFHOMY TPAKTY U YIAJICHHUIO U3 OpraHu3Ma He
[IEPEBAPUBAEMBIX  OCTAaTKOB, B  JIBMDKEHMM BOPCMHOK M  MHKPOBOPCUHOK;
OCYLIECTBJISIETCS MYCKYJIaTypoOil NHIIEBAapUTEIBHOIO armapara Ha BCEX JTamnax
KOHBeElWepa;

3) BcacbiBaTenbHas (YHKIHMS - 3aKJIIOYAaeTCs B MOCTYIUIGHHHW W3 TMOJIOCTH
KEJITYJOUHO-KAIIEYHOTO TPAKTa B KPOBOTOK IIPOIYKTOB pacIlEIIEHUs] OEJIKOB, )KUPOB
Y YIJIEBOJOB (aMUHOKHCIIOTHI, TJIMLUEPHH, KUPHBIE KUCIOTHI, MOHOCAXapUbl), BOJIBI,
COJIEH, JIEKapCTB U IPYTUX COCANHEHUN;

4) BHyTpHUCEKpeTOpHas (YyHKUHUS - 3aKIHOYAIOLIAsci B BBIPAOOTKE TOPMOHOB,
OKa3bIBAIOIIMX PEryJHupyloliee JeWCTBUE Ha MOTOPHYIO, CEKPETOPHYIO H
BCAChIBATEIbHYIO (DYHKIIMH MMUIEBAPUTEIHHOTO TpaKTa (FraCTPUH, CEKPETUH U APyTHE
TOPMOHBI);

5) skckpertopHasi (QyHKIMS - oOecreyuMBaeT BbIJIECICHUE MUIIEBAPUTEIbHBIMU
’KeJie3aMU B MOJIOCTh YKENTy0YHO-KUIIIEYHOTO TpaKTa MpoayKTOB oOMeHa (MOUYEBHHa,
aMMUAaK, >KEJTYHbIE IUTMEHTHI), BOJBI, COJEH TSKEIBIX METAIUIOB, JIEKAPCTBEHHBIX
IpenaparoB, KOTOPBIE 3aTEM yIAISAIOTCS U3 OPraHU3Ma;

6)  sBAseTCT ~ MecTOM  OOuTaHMs ~ CUMOMOTMYECKHX  acCOLUallif
MUKpPOOPTraHU3MOB.

Hopmanbayro MUKpo(0py NUIIEBAPUTEIBHOIO TPAKTa C COBPEMEHHBIX MO3UIUI
ClelyeT paccMaTpuBaTh KaK MHOXECTBO MHUKPOOMOILIEHO30B, XapaKTEPHU3YHOLINXCS
ONpeJeIeHHbIM COCTAaBOM M 3aHUMAIOIIUMX TOT WJIM WHOM OMOTON B OpraHU3Me
YyeloBeKa. JTa MHUKpoduiopa BKIIOYAET JECATKH UM COTHU Pa3HOOOpa3HbIX BHUIOB
MUKpoopranu3MoB. HenoctaTok wiM HM30BITOK TOrO WM HHOrO cyOcTpata WIH
MEeTaboJUTa CIY>KUT CUTHAJIOM JIJIsl YCUJICHUS] POCTa UM THOEIU COOTBETCTBYIOIIETO
3BEHA HKOJIOTHYECKOM cucTeMbl. B mpoiiecce 3BOIIOIMU TOCTOSHHbBIE MPEACTABUTENH
HOPMaJIbHOM MUKPO(hIOphl IMPEeBpaIllaIUCh BO Bce Oojiee B3aMMOCBSI3AHHOE LIEJIOE.
OAHOBpPEMEHHO Uil JIOCTMOKEHHs Ooibiied 3(PQPeKTUBHOCTH MPOUCXOAWIA U
cnenuanu3anus ux ¢ysknuil. [TomoOHas uHTErpaus U cnenuain3anus (yHKIUA
MO3BOJIIET HOPMAJIbHON MHKpPO(IIOpe 370pOBOTO UEIOBEKa BBICTYNATh KaK €IUHOE
11eJI0€, COTJIACOBaHHO paboTarollee B MHTepecax BCeil CUCTEMbI OpraHu3Ma, B KOTOPOM
OHa JIOKaJIM30BaHA.

C MoMmeHTa pOXAeHUS peOeHKa, €ro Koxka U CIM3UCThle O00CEMEHSIOTCS
MUKPOOpPraHM3MaMH, HUX YHUCJIO M pa3HooOpasve OmpelessieTcss COCTaBOM
MUKpPO(IOpEl MaTepH, MEXaHU3MaMU POJOB, CAHUTAPHBIM COCTOSHHEM CpENbl, B
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KOTOPO¥ OHU MTPOXOIUITH, TUTIOM BeKapmiinBaHusi. K HacTosieMy BpeMeHH BbISIBJICHBI
HEKOTOpbIE OOIIMEe 3aKOHOMEPHOCTU 3aceNICHUsl KeNlyJ0YHO-KUIIEUYHOTO TpaKTa
YyeJoBeKa MUKpoOpranu3dMamu. Tak, yCTAaHOBIIEHO, YTO B NEPBbIE Yachl W JHU B
KUIIIEUHUKE HOBOPOXJEHHBIX BCTPEUAIOTCA MPEUMYIIECTBEHHO MUKPOKOKKH,
CTa(UIOKOKKH, YHTEPOKOKKHA M KIOCTPUIMU. 3aTEM MOSABIISIIOTCS 3HTEPOOAKTEPHU
(KUIIeYHbIE MaJOYKH), Jakrobauwiel u Oudumodbakrepuun. Co BpeMeHEM B
KUIIEYHUKE TOSBISIOTCS, a 3aTeM HAyMHAIOT Mpeoliajarb HECIOPOHOCHBIE
oOnuratHo-aHaspoOHble Oaktepuu (OudpuaodakTepun, 3yOakTepuu, OAKTEPOUIIbI,
CTPENTOKOKKM,  cOoupwuibl). Jlnsg  Toro  4roObl  MUKpPOOHAsh  AKOJOTHS
MUIIEBAPUTEIIBHOIO TPAKTa HOBOPOXKJEHHBIX IO CBOEMY COCTaBY MPUONIM3UIACH K
TaKOBOW Yy B3pPOCIBIX, TpeOyeTcss HeCKOJbKO JieT. OcoOeHHO oO0uiIbHa MHUKpodopa
HUKHUX OTJIEJIOB MUIIEBAPUTEIBHOIO TpakTa. 3/1eChb OOHAPYKEHBI MPEACTABUTEIH
6omee 500 BumoB OakTepuii. Yncmo aHadpoOHBIX MUKPOOPTAaHU3MOB B 3TOM 00s1acTh
3I0pOBOr0 B3pocjoro yenoBeka Oonee yem B 100 pa3 mpeBhIIaE€T TAKOBOE IO
COJIEpKaHUIO adPOOHBIX OakTepuil. DHTEpOOAKTEpUH, BKIIIOYAs KUIIICYHBIC MaJOUKH,
CTapUIOKOKKH, TPUOBI U JIpyrHe a’spoObl, COCTaBISAIOT HeMHOTHM Ooinee 1-4% wu
paccMaTpuBalOTCs ~ Kak  Jo0aBouHas WM ciydaiiHas ~— Mukpoduopa. Ha
xKu3HeoOecreueHne MUKpO(IOphl KUIIEYHUKA YEJI0BEKa B CPEAHEM PACXOYETCs 0
10% nocTtynuBmIEN ¢ MUIIENH SHEPTUH.

[IpencraButenn HOPManbHOM MHUKPO(DIOPHl MPUCYTCTBYIOT B OpraHU3MeE
YyeloBeKa B BUAEC (UKCHUPOBAHHBIX K OIMPEAENIEHHBIM pelenTopaM MHKPOKOJIOHHH,
3aKJIIOYEHHBIX B OHWOIUICHKY. buHOIUIEHKa, Kak TepyaTka, IOKPHIBAET KOXKY MU
CJIM3UCThIE OTKPBITHIX OKPYIKAIOIIEH Cpejie MOJI0CTEN 3J0pOBOTO YETIOBEKA U COCTOUT
U3 HK30MOJIUCAXaPUIOB PA3IMYHOTO COCTaBa MUKPOOHOTO MPOUCXOXKICHUS, a TAKXKe
MyIIMHA,  [POIYyLIUPYEMOro  OOKaJIOBUIHBIMM  KieTKamMu  chnu3uctbhix. C
(GyHKIMOHATBHOM TOYKU 3pEeHUsI OMOIIIICHKA PEryIupyeT B3aUMOOTHOIICHUS MEXKITY
MAaKpOOPraHU3MOM U OKpyXkarouien cpenou. [lonmagaronmi B OpraHu3M HCXOIHBIN
MUIIEBON cyOCTpaT B pe3yJibTare MUKPOOHOW TpaHcpopMalud MpeBpaliiaeTcs B
IPOMEXYTOUHBIM JTMOO KOHEYHBIH NPOAYKT C TOM WM HMHOW OMOJOTHYECKOU
aAKTUBHOCTBIO.

Hopwmainbnast Mukpoduiopa u mpoayKThl €€ METa00Iu3Ma:

1) y4acTBYyIOT B:

1.1. perynsiuuu ra3o0BOro coctaBa KUIIEYHUKA U APYTUX MOJOCTEN OpraHu3Ma;

1.2. Mmetabonu3me OEJIKOB, YTIIEBOOB, JIUMUIOB U HYKJIEUHOBBIX KUCIIOT;

1.3. BogHo-coneBom ooMene (Na, K, Ca, Mg, Zn, Fe, Cu, Mn, P, CI u np.);

1.4. oOecrieueHUH  KOJIOHHM3AIIMOHHOW  PE3UCTEHTHOCTH, MPEaoTBpaIlas
IOPWKHUBJICHHE M PAa3MHOXKEHUE B KHILIEYHUKE YYKEPOJHBIX OPraHU3MOB WIH
3acelieHHe TeX WM HUHBIX 00JlacTel MUIIEBApPUTEIbHOIO TpaKTa HECBOMCTBEHHBIMU
JUTSl HUX BUJIaMU MUKPOOPTaHU3MOB);

1.5. peuupkyiasiiuu CTEPOUIHBIX COCAMHEHHH M JIPYTUX MaKpPOMOJEKYI
(BKJIFOUAs JIEKAPCTBEHHBIE IIPenapaThl);

1.6. neTokcHKalMuK 3K30T€HHBIX U YHAOTEHHBIX CyOCTPAaTOB;

2) o6namaroT MOP(POKUHETUYCCKUM JIEUCTBHEM  (CTUMYJIHPYIOT  POCT
AMUTEHAIIBHBIX KIIETOK, CKOPOCTh MX OOHOBIIEHHUS Ha CIU3HUCTHIX, MEPUCTAIHTHKY,
BIIMSIOT HA KOJMYECTBO MOTPEOISIEMON UL U T.1.);
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3) BBINOJHAIOT HMMYHOT€HHYIO (YCWIMBAIOT TyMOpaJbHbIi W TKaHEBOU
UMMYHUTET, CTUMYJUPYIOT  (arommro3, MNPOAYKIHI  HWMMYHOTJIOOYJIMHOB,
UHTEPJIECHKUHOB, IIATOKUHOB);

4) cimy>»KaT HCTOYHUKOM 3HEpPruu (00pa3oBaHUE KUPHBIX KUCIIOT);

5) mnpoayuHMpyrT pasHOOOpa3HbIe OWOJOTUYECKH aKTHBHBIC COCIUHCHHUS
(BUTAMUHBI, JIUTOMOJIMCAXAPU/IbI, IENTUAOTINKAHbI, aMUHbBI, AHTUOMOTUKU U JIPyTHE
COCAMHEHUS C aHTUMUKPOOHON aKTUBHOCTBIO, HeHponenTuasl, NO, HHI0JIbI).

Hopmanbhas wMuxkpodiaopa - HMHAUKATOP (PUBHOJOTHUYECKOTO COCTOSHUS
MaKpoopraHusma.

CoctaB MHUKPO(]IIOpbl B OMOIUIEHKE MOKET H3MEHATHCS TOJI BIMSAHHEM, Kak
Pa3IMYHBIX CTPECCOBBIX AareHToB, (DU3UOJIOTMYECKOrO0 COCTOSHUSI YEJIOBEKa.
MenuuuHCKHE U MEIUKAaMEHTO3HbIE BMEIIATENbCTBA, BKIKOYAsl MHCTPYMEHTAJIBHOE,
XUPYPru4eCcKOe WM JIEKAPCTBEHHOE BO3JECHCTBHUE, MOTYT HU3MEHHUTHh LEJIOCTHOCTH
uMeroIerics OMOTUICHKH, UTO BEACT K yTpaTe €€ OTACIbHBIX (yHKIIUA.

Cpenu dbapMakoIOTHYECKUX  TpEernapaToB HamOoJiee  BBIPAKECHHBIN
noBpexaaomuid 3GPexT Ha HOPMATBHYI0 MUKPOGIOPY OKa3bIBAIOT aHTHOMOTHKH.
MHorue UMMYHOJENPECCAHThl B KOHIIEHTPAIUAX OJMU3KUX K KIMHUYECKUM, TAKKE
UHTUOUPYIOT poCT OnduaodakTepuid, JaKTOOALMIUI, DHTEPOKOKKOB M KHIIEUHBIX
najouek. XUMHUOMNpenapaThbl, KakK MPaBUIO, TaKXKE BBI3BIBAIOT JTUCOMOTUYECKHUE
u3MeHeHus. JIuconoTrudeckrue nposBICHUS BBIPAXKAIOTCS B U3MEHEHUM aOCOJIIOTHOM
YUCJIEHHOCTH aHa’pPOOHBIX U JAPYTUX MPOKAPUOTUUECKUX KJIETOK, UX BHUIOBOTO U
IITAMMOBOTO COCTaBa, CIIEKTPa U KOJUYECTBA 00Pa3yeMbIX MUKPOOHBIX METaOOIUTOB.
Pa3paboTtano 0oJbloe KOJIUYECTBO TECTOB, MO3BOJIAIOMIMX OOBEKTHUBHO CYAHUTH O
COCTOSIHUM HOPMaJIbHOW MUKPOGIOpHl U €€ GyHKIUOHATBHOW aKTUBHOCTH, CTEIICHU
MOBPEXKICHUS.

HopmanbHas Mukpodiopa KuIllleYHUKAa UMeeT OOJbIIOe 3HaYe€HHWE B YCBOCHUH
OMOJIOTUYECKU aKTUBHBIX BEILIECTB U UX BHIPAOOTKE.

B pesynbrare HapymieHHs HOPMOOHOIIEHO3a BO3HUKAET JUCOAKTEPHO3.
JlucOakTepno3 KHINIEYHUKA SBISETCS OAHUM U3 (AKTOPOB, CIOCOOCTBYIOITUX
3aTSHKHOMY, PELMANBUPYIOIEMY TEUEHHIO LIENOTO psja 3a0oJjieBaHUN (qucCIencus,
JJIEPTUH, YaCThIC TPOCTYIHBIC 3a00I€BaHNs, TUTTOBUTAMUHO3 B).

VY craHoBIIEHO YeThIpe GOpMBbI MPOSBICHUS AUCOAKTEPUO3a, BHIPAKAIOITUECS

1) Hapy1IeHHeM UMMYHHOTO CTaTyca;

2) HapylICHUEM MUIICBAPEHUS U YCBOSIEMOCTHU MUIIU, OTCYTCTBUEM alIMeTUTa U
CHIKEHHEM CUHTE3a BUTAMUHOB I'pynbl B;

3) CHM>KEHHUEM TOJIEPAHTHOCTHU CIM3UCTON KUIIIEUHHUKA K JICMCTBUIO MATOr€HHOM
MUKPOQIIOPHI;

4) CHU)KEHUEM JIETOKCUKAIITMOHHON CITIOCOOHOCTH MUKPOQIIOPHI.

Ha mpakTtuke Bce 3Tu (hOpMBI, KaK MPaBUIIO, BCTPEUYAIOTCS BMECTE, UTO SIBIIACTCS
pe3yIabTATOM IMO3/THET0 0OpaIleHNs 32 MEIUIIMHCKON MTOMOIIIBIO.

Ycnexu, JOCTUTHYTHIE B  00JIaCTU  MHUKPOOMOJIOTHYECKOTO  M3yUCHHS
MUKpPO(DIIOPHl KHUIICYHUKA YEJIOBEKA, MOCIYXWIH TMPEANOChUIKON K pa3paboTke
TUETUICCKUX U JICUSOHO-MTPOPUITAKTHISCKAX KUCIOMOJIOYHBIX TIPOIYKTOB HA OCHOBE
Lactobacillus, Bifidobacterium M Streptococcus. I'maBHBIM Ha3HA4YE€eHMEM MAacCCOBOI'O
yHnoTpeOJICHUsT KUCIOMOJIOYHBIX TPOAYKTOB SIBJISIIIOCH TOJABJICHHE KHUIIIECYHBIX
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THWIOCTHBIX  OakTepuil,  JTUKBUAAIMS  JUCOMOTUYECKUX  HApYIICHUW B
MUIICBAPUTEIIBHOM TpPAaKTE 3a CYET BBEJCHHS B OPraHU3M YEJOBEKa OOJBIINX
KOJIMYECTB JKUBBIX aHTATOHUCTUIECKUX MOJIOYHOKHCIIBIX OaKTePHUIA.

JucOakTepros, B 3aBUCUMOCTH OT XapaKTepa U3MEHEHHUSI COCTaBa MUKPOQIOPHI
TOJICTOTO KMILIEYHUKA, ITOIPA3/IEIAETCA Ha 3 CTEIECHH.

JlucbakTepno3, Kak MpPaBHIIO, COYETAETCS C JIPYTMMU HaTOJOTHMYECKUMHU
CUHIPOMAaMH, ITOATOMY MEPOIIPHUATHS 110 KOPPEKIIUU HAPYIIEHHOTO MUKPOOHOIIEHO32
OCYLIECTBJISIOTCSI  OJAHOBPEMEHHO C  JICYEHHMEM  OCHOBHOTO  3a00JIeBaHMS.
[Tonoxurenbubie 3hPexThl Npu AUCOAKTEPHUO3E JTOCTUTAIOTCS HCIOJb30BAHUEM
NPOOMOTHYECKUX MpenaparoB WIM MPOIYKTOB, 00JIaJal0MUX MNPOOHOTHYECKUMHU
CBOWCTBAMU.

[Io cBoemy nAeMCTBUIO TPOOMOTHYECKHE IMpernaparhl, MPUMEHSIEMBbIE MPHU
IucOaKkTepuo3e, pa3aeaioTcs Ha KJIACcChl:

1. Krnaccuyeckue mpoOMOTHKM (M3 OONHMratHOM (QUIOpPHI  YEITOBEYECKOTO
OpraHu3Ma: KoJiu-, OupumayM-, JaKkTOOaKTEpUH. ).

2. CaMOXTMMUHUPYIOMIAECS aHTAarOHUCTHI (M3 IMTaMMOB, HE XapaKTePHBIX IS
opraHusmMa: 0aKTHCYOTHI, OMOCTIOPHH, CIOPOOAKT).

3. KomOunupoBanupie mpoOnoTukN (OMGUIOHT, OM(MUKOI, aIlUIIoN, JHHEKC,
OM00aKTOH, KUMAIIU]T).

4. MMOOUIM3UPOBaHHBIE HAa COpOEHTE KUBBIE OakTepun (OuduIymMOaKTepUH-
doprte).

5. KombunupoBaHHbIe ¢ TH301IUMOM (Oudrim3).

6. Ilpemapathl - MpOIyKThI MeTaboJiu3Ma HOPMAIbHOW MHUKPOQIOPHI (XUIIaK-
dopte).

7. PexomOuHaHTHBIE - cyOannH (OakTepun Subtilis, KOHTPOIUPYIOITHUE CUHTE3
o2-uaTepdepona).

Haub6osnee 3 pexTuBHBIM cpeAcTBOM NPOGUIAKTUKY U JICUEHHs AUCOaKTEpHO3a
SBJISIIOTCS TIpenapaThl OuduaymMmoaKTepuHa.

Xopowuii 3(PexT MnepBUYHON W BTOPUYHOW MPOPUIAKTUKH AUCOAKTEpHO3a
JIOCTUTAeTCs  WCIOJIb30BAHUEM  OTEYECTBEHHBIX KHCIOMOJIOYHBIX MPOIYKTOB,
oroMopoxkeHHoro. JIa crakana kedupa B A€Hb WU OFHA MOPLHST OMOMOPOKEHHOIO
00€ecreynBaOT OpraHu3M IO0Je3HOM MUKpPOQIOpOi, CYTOYHOH MOTPEOHOCTHIO
KallbllUs, BUTAMUHOB W AaMHHOKHUCJIOT, HEOOXOAMMBIX Ul TPEeryHpeskIeHUs
0CTEOI0pO3a.

OddexTuBHOCTh  UCIONB30BAHUSA  OMOMOPOKEHOTO B MPOQUIAKTHUKE
nucOakTepro3a y Jered Obula HccienaoBaHa Ha 0Oa3e OFOJDKETHBIX JOIIKOJIBHBIX
yupexzaeHuil r. Omcka. MccienoBanue mpoBOAMIIOCH B TPU 3Tama: NEPBBIA 3Tall -
OLICHKA 3J0pOBbs JETE€H INepel MNPOBEAECHUEM >SKCIEPUMEHTAa; BTOPOM I3Tam —
IKCIIEPUMEHTAIbHBINA, BKIIOYAl BBIJA4y OHOMOpOXKEHHOTO (6 Hemenb) ¢
NOCJIEYIOUIUM HaOIIOJEHUEM 32 COCTOSHHMEM 3JI0pOBbsSl JAETel W HacTpoeHus — 3
MeCsIa, TPEeTUH JTall — OKCICPUMEHTAIbHBIN, BKIIOYAd TOBTOPHYIO BBIIAUY
onomopoxkeHHOro (6 Heaenab) ¢ MOCIEAYIONUM HaOMI0JACHUEM 3a COCTOSTHUEM
3I0pPOBbS IETEH U HaCTPOCHUS — 3 MecsIa.

B wuccnepoBanue Obulo BKIIOUEHO 179 nerel, mocemaBlIUX JOMIKOJbHBIE
OopraHu3aluu, U3 HUX 92 peGeHka COCTaBUIN «OCHOBHYIO» TPYMIY (€T NMOJTy4aBIIHe
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C paliMOHOM MUTaHUs OMOMOPOKEHHOE), 87 — KKOHTPOJIbHYIO» TPYMITY (JI€TU KOTOPHIE
OUTAIUCh N0 OOBIYHOMY MeHI0). [[nst obGecrnieueHus: JOCTOBEPHOCTH MCCIEI0BaHUS
MUHHMMaJbHAs YHMCICHHOCTh JETEW NOKHA ObUla COCTaBIATH HE MeHee 37 uer.
['pynmel HE paznuyaiuck 1o Bo3pacty (p>0,05).

Jlyis AMHaMUYECKOTO HAONIOEHUS 32 COCTOSHUEM 37I0POBbS JETEH Ha MEepUoJ
AKCIIEPUMEHTA ObLIIM BBEACHBI: «KaPThl MEAULIMHCKOTO HAOIIOICHU», COCTOSIBIINE U3
[IaCIOPTHOM UM CHELMaJIbHOM YacTed. B cnenuanpbHyl0 4YacTh BKIIOYalach
uH(popMaIs MO KIMHUYECKUM IPOSBICHUSAM 3a00J€BaHUN U HATMYMUIO Kajao0 Ha
3I0pOBbE (KOXHBIE MOKPOBBI, XapakTep CTyjda U €ro KpaTHOCThb, APYTHUE KaloObl);
«pOAUTENbCKUE HMH(POPMALIMOHHBIE KapThl», BKJIOYaromas WHGOPMAIMIO OT
poauteneit o Qakrax MONydeHUS PEOCHKOM CHEIHAIU3UPOBAHHON MEIMIIMHCKON
MOMOIIY U aHTUOMOTUKOTEPANHH, a TAKKE O HAIUYUHU Yy JETeH KanoO Ha COCTOSHHE
3JI0POBBS - KAJIOOBl CO CTOPOHBI XKEJYJAOYHO — KUIIEYHOTO TPaKTa, aJlJIepruuecKue
KOXKHbBIE IPOSIBJICHUS, 5KaJI0OObl CO CTOPOHBI OPraHOB JIBIXaHHUS, MPOYHUE; «OMPOCHUK
poauTeeiny», BKIOYaBIIMA BOIIPOCH! O HACJIEICTBEHHBIX 3a00JIEBaHUAX, ICUXUYECKOM
U (pU3MUeCcKOM pa3BUTHUU peOCHKA C MOMEHTA POXKACHHUS, SMOIIMOHATIEHOM COCTOSTHHUH.

B xozxe uccrnenoBanus y AeTel TPOEKpPaTHO OTOMpaics Ha OaKTEPHOIOTrHIECKOe
UCCJIEIOBaHKUE Kal ([0 MEepBOro Kypca ImpHuema, Mocjae Hero u mociie BTOporo Kypca
npuema), ONpeAeNsUIMCh  JIakToOakTepuu;  OudumodakTepuu;  SHTEPOKOKKH;
kioctpuauy; E. coli Tunuunsie, E. coli nakTo3oHeratuBHble, E. coli remonutuyeckue;
Jp. YCIIOBHONIATOT€HHBIE SHTEPOOAKTEPUH; CTA(DUIOKOKK 30JOTUCTBIN; CTA(QUIOKOKK
canpodUTHBINA, OdNUJCPMAIIbHBIN;, JpoxokenomoOHbie Tpubbl poma Candida;
HedepMeHTUpYIOIIMEe ~ OakTepuu;  martoreHHsle  Oaktepun.  MccrnenoBanus
BBITIOJIHSJIUCH B AKKPEUTOBAHHOM UCIIBITATEIbHOM JIaA0OpAaTOPHOM IIEHTpE (aTTecTar
akkpeautanuu NePOCC RU 0001.510193).

[To nanHBIM 1a0OPATOPHOTO KOHTPOJIS B HAUaJIe SKCIIEPUMEHTA BCe IeTH (BHYTpHU
OCHOBHOMW M KOHTPOJILHOM TPyTI) ObUIH Pa30UThI HA JIBE TPYIIIHI — JETU CO 30POBOM
MUKPO(IIOpOl U JeTH ¢ NPOSBICHUSAMHU IUCOAKTEpHO3a, IpU 3TOM BTOpas Ipymia
nojpa3fensigach Ha TpU TOATPyNmbl (B COOTBETCTBUU C  KiaccH(puUKauen
nucbaktepuosa o U.b. Kysaesoit u K.C.Jlagono, 1991 ron) — aucbakrepros nepBoi
CTeNEeHW (JlaHHas TpyIa XapakTepH30Balach CHIKEHHMEM Ha 1 — 2 mopsaka
KOJM4ecTBa OM(PUI0- U JTAKTOOAKTEPUH, KUILIEYHOM Nal0YKH); TUCOAKTEprUO3 BTOPO
creneHu (Ha (oHe CHWXKEHHUs cojepkaHus Oudumo- u nakrodakrepuit Ha 1 — 2
nopsajnka u 0OoJiee, BBIABISUIOCH YBEIMYEHUE KOJUYECTBA YCIOBHO-NATOTE€HHBIX
cTa(UIOKOKKOB, YCIIOBHO-TIaTOreHHasi ¢iopa MMesla TeMOJIUTHYECKUE CBOWCTBA);
TUCOAKTEPUO3 TPETheil CTeneHU (XapaKTepusyeTcs 3HAYUTENbHBIM YMEHbIICHUEM
KOJIMYECTBA aHa3PpOoOOB (6uduI0- 1 TakTOOAKTEpUl ) M yBeIruIeHHEM arpoooB (106-7
KOE/Mn u BhIIE.), HAtmuue rpuooB poja Candida, craguiokoKkoB.

Pe3ynpraTel Hcciie0BaHus - epe]] MIPOBEIECHUEM YKCIIEpUMEHTA (IEPBBIN 3Tl
UCCJIEIOBAHNSI) CTATUCTHUYECKUX PA3JIMYUA B YAaCTOTE M CTEIEHH IPOSBIICHUS
nucOaKkTepruo3a B OCHOBHOM M KOHTPOJIbHOHM rpyrmmax He 0suto (p=0,375). SBnenus
IUCcOaKTepruo3a pa3HOM CTENEHUM BBIPAKEHHOCTH oTMevanucs y 77,2-80,9%
oOcnenoBaHHbIX JAeTeil. TpeThss cTeneHb AucOakTepro3a orMedanach B 2,1%
OCMOTpPEHHBIX, BTOpas creneds —y 35,2% nereit, nepsas —y 30,1%.
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Ha BTOpOoM »sTame Hay4YHO-TIPAKTUYECKON (HMCCIE0OBATENbCKOM) pPabOThI
(dKCTIEpeMEHTaIbHOM) - Yy JE€Ted OCHOBHOM TpyNIlbl 4YacTOTa OTKJIOHEHHH OT
HOpPMAaJIbHBIX 3HAYCHUHN OMPUA00aKTEpUid, THITMYHOW KUIIIEUHOM MAT0YKH, KUIIEYHON
MAJOYKH C TEMOJUTHYHECKUMHU CBOWCTBAMH, 30JIOTUCTOTO CTa()MIOKOKKA, TPrOOB
Candida u HedepMmeHTHpYIOIIMX OaKTEpUNl CYNIIECTBEHHO CHU3WJIACH; IOKa3aTeln
UMeEJIM CTaTUCTUYECKU 3HAUYUMbIC Pa3inuus M0 CPAaBHEHUIO C KOHTPOJILHOU Ipymnmoi
(p=0,000...). YnenbHblli Bec AeTEH C MPOSBICHUSAMU AUCOAKTEpHUO3a 3HAYUMO HE
WU3MEHWJICS, HO NPU 3TOM CYILECTBEHHO COKPATHUIIOCH KOJIMYECTBO JIETEM CO BTOPOM
CTENEHBI0 UCOAKTEPHO3a U COOTBETCTBEHHO YBEJIMYUIIOCH KOJUYECTBO JETEH C
NIEPBOM CTEIIEHBIO.

[Tocne mpoBeneHUsI TPETHErO 3Tarna MCCIEIOBAaHMS YACIbHBIM BEC NETEH C
MPOSBJICHUSIMU JTHCOAKTEpHUO3a B OCHOBHOHM rpymme cocTtaBisil 36,3%, mpu sToMm
MPOSIBJIICHUM TPEThEW CTETIEHU CPEeaH JETeH «OCHOBHOI TpymIbl HE HAOII01aIO0Ch,
pacrnpoCTPaHEHHOCTh BTOPOM CTENEHU cokpatmiiachk A0 9,1% (puc.1). Pe3ynbrarsl nmo
KOHTPOJIBHOM TpYIIE CTAaTUCTUYECKHM 3HAYMMBIX pAa3JIMuuid C TEPBBIM 3TAlloM
UCCIIEIOBAHUM HE BBISIBIIIN.

AHanmu3 [MHAMHMKU [OCEIIAEMOCTH JIOIIKOJIBHOW OpraHu3aluu Ioclie
peann3aluMyd BTOPOrO M TPETHEro JTala HCCIEJOBAaHUS CBUIETEIBCTBOBANL O
CTATUCTUYECKM 3HAYMMOM MEHbILIEM KOJIMYECTBE MPOIYCKOB CPEAH AETE OCHOBHOM
TPYMIIbI, COCTABUBIIEM — 2,3 THS B MECSILI, 10 KOHTPOJILHOM rpynie — 4,8.

K d4uciy mMONOKUTENbHBIX PE3YJNbTATOB 3KCIEPUMEHTA CJIEAYET OTHECTH
CYILIECTBEHHOE COKpallleHue >kajo0 Ha aIepruueckue peakluu, JIepMaTUTHI,
HapyLIEHUs NEATEeIbHOCTH KEIyTOYHO-KUIIEYHOTo TpakTa y aeteil. Takke Bce 6e3
UCKIIFOYEHUS POJIUTENN OTMETWIM YIYUYLIEHHUE ICHUXO-3MOLMOHAIBHOTO COCTOSHHS
JeTel B IHU, KOTJ1a JETSAM BBIIaBaJIOCh MOPOKEHHOE.

[Io pe3ynbraram BBIMOJHEHHON pPa0OTHI OBUIO CHIEJIAHO 3aKIIOUYEHHE OO0
7¢h(HEKTUBHOCTH BKIIOUYEHHS] B OCHOBHOM pallMOH TUTaHUS pEOCHKA MPOIYKTOB
MPOOMOTHYECKOTO JIEUCTBUS B (hOpME KypCOBOTO HAa3HAUYEHMSI B KaYECTBE BTOPOIO
3aBTpakKa WK nojgHuka. [lo utoram nepBoro u BToporo Kypca (mpo0JKUTEIbHOCTD
Ka)KJ0r0 UKJIa 6 Heelb) MpueMa OMOMOPOKEHHOI'0 Yy AETE OTMEUYaioCch CHUKEHHE
BBIPAKEHHOCTH JTUCOAKTEPHO3a, COKPAICHUE KOJINYECTBA AETEH ¢ JUCOAKTEPHUO30M,
COKpallleHHE Kano0 Ha AUCPYHKUMU KUIIEYHHKA, aJUIEPTUYECKUE PEaKUUu Hu
JNEPMaTUTBl, TaKXE OTMEYAJIOCh YIYUIIEHHE ICHUXO0-3MOLUUOHAIBHOIO COCTOSHHUS
JeTedl, MOBBIIANACH MOCEMAEMOCTh  JAETbMHU  JIOUIKOJIBHOM  OpraHu3anuu.
YnorpebiaeHne OMOMOPOKEHHOTO HE MPUBENIO K POCTY OOpallaeMocTd JeTed 3a
MEJUIIMHCKON TOMOIIBIO C CUMIITOMATUKOW 3a00JIeBaHUN BEPXHHUX JIbIXATEJbHBIX
nyTell B TNEpUOJ  MOBBINICHHOW 3a007€Ba€MOCTHM TPUMNINOM U OCTPBIMH
pecnupaTopHbIMU MHGEKIUsAMU. J[aHHBIX, CBUAETENLCTBYIOIIMX 00 yXYyIIICHUU
3J10POBbSI PECIIOHJIEHTOB, HE BBISBIICHO.

Takum oOpa3oM, MOTy4YEHHBIE BBIBOJBI, MO3BOJISIOT PEKOMEHIOBATh C IIEIIBIO
npouiakTUKU  aucOaKTepuo3a W ero MpOsIBJICHUN Yy JleTed, BKIIOUYCHHE
OMOMOPOKEHOTO B OCHOBHOM palliOH MUTaHUS JICTEH.

Cnucox 0ononnumenvHoll 1umepamypst no meme:
1. Amupoa K.M., Pomun M. A., CxisapoB C. II., CumonoB A. H. Ilonesnas
MUKpo(opa KHUIIEYHUKAa U e€ Koppekuus npoouotukamu // IlpuoputeTHbie u
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WHHOBALMOHHBIE TEXHOJIOTMM B JKUBOTHOBOJACTBE — OCHOBAa MOJEPHU3ALUU
arpornpoMsbllieHHoro Komrmiekca Poccun: COOpHHK HaydHbBIX cTared 1o
MaTepuagaM MEXIyHapOJAHONH HayYHO-TIPAKTUYECKOW KOH(PEPEHIMH HayYHbIX
COTpyIHMKOB U mnpenojasarened (r. CraBpomons, 16 pexabps 2016 r.). —
Crasponons. —2016. — C. 17-25.

2. bensmep C.B., I'acununa T.B. PamumoHanbHO€ NHUTaHWE M COCTAB KHUILEYHOU
Mukpodgaopsl // Bonpock! nerckoit gueronoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.

3. beabmep C.B., Mankou A.B. Kumeunas mukpodiopa 1 3HaueHHe NpeOnOTHKOB
115t ee pyHkuuonupoBanus // Jlewamumii Bpau. — 2006. - Ne 4. — C.60-65.

4. T'ypuna O.I1., baunoB A.E., BapnmamoBa O.H. u ap. Yacto Ooneromue aeTH:
MMMYHOJIMarnoctuka u peabunuranus // [lequatp. - 2011. — T.II. - Ne2. — C.45-52.

5. Kopotbko I'. ®@. duznonorust cucteMsl nuiieBapenus: Monorpadus. Kpacuonap,
2009. - 608 c.

6. YroneB A. M. u ap. Teopust anekBatHoro nutanus u Tpodosorus. — M. - 1991, —
247 c.

7. XaBkun A.UM., bnat C.®. Mukpobuoneno3 kumedHuka u ummyHurer // Poc.
BECTHUK NepuHaTo. u neauar. - 2011. - Nel. — C. 66-72.

8. Hrenckas O. A., AptioxoBa C. 1. Pons BAJloB B BocCTaHOBIEHUN MUKPOQIOPHI
KKT npu antubnoruxorepanuu // OMI'TY. - 2012. - Ne5. — 4 c.

4.2.3. Tema Ne 3 «OcHOBHBIE KOMIIOHEHTHI UL

Heab: OOecneunTh Hamuyue HEOOXOAUMBIX B IOBCEIHEBHOW XU3HM 3HAHUU O

MUIIEBON 1 OMOJIOTMYECKON LIEHHOCTHU MPOIYKTOB, OJII0]1, MEHIO.

KoHTpoJibHbIE BONIPOCHI:

1. Yto noHMMaeTcs MO MUILEBOUM LIEHHOCTBHIO MPOAYKTa?

2. Yewm ompenensieTcs yCBOSIEMOCTh MUIIEBBIX BEILECTB?

3. Uto noHmMaeTcs 1moj; 6uoyIorudeckoi 3pPeKTUBHOCTHIO TPOTYKTOB?

4. Ponp BUTaMHHOB Ha HPOLECCHl POCTa W Pa3BUTHS peOEHKa, UCTOYHUKHU
BUTAMUHOB.

5. Poap MUKpPO- M MakpoOl’JIEMEHTOB Ha IPOLECCHl POCTa U pPa3BUTHUS PEOCHKA,
MCTOYHHUKH MUKPO- U MaKpOAJIEMEHTOB.

6. Uro nmoHuMaeTcs nojJ NuuieBoi J00ABKOM, U I KaKUX LEJIEH UX UCHOJIb3YIOT
B M3TOTOBJICHUH MUILEBBIX MPOAYKTOB?

CrnpaBo4HbIe MAaTEepHAJIbI 110 TeMe:

Pacnpenenenrie KOMINOHEHTOB MUINM YEJIOBEKA HA OCHOBHBIE U HE OCHOBHBIE
(BcmomoraTesbHbI€) JOCTAaTOYHO YCJIOBHO. /s pocta M pa3BUTHS HEOOXOAMMO
MOCTYIUIECHUE OPTraHWYECKUX M HEOPraHMYECKUX BEIIECTB, KOTOPBIE B pE3yJIbTATE
pacuieruieHuss W OMOCHMHTE3a MpEeBpalaloTcss B OMOJOTUYECKHE CyOCTparthl,
oOecrieynBaroIMe HEOOXOAUMBIN OallaHC HSHEPreTHYEeCKOro M IUIACTUYECKOIro
maTepuana. B pesynabrare oOecnedMBaeTcs  YCJIOBHSL  HEOOXOIUMBIE — AJIs
FapMOHUYHOTO POCTAa W Pa3BUTHUS PACTYIIEro OpraHu3Ma, OOHOBJIEHHS KIIETOK,
OpraHOB U TKaHEHW, a TaKK€ HAKOIUIEHHE DHEPTruu, HEOOXOAUMOU ISl BBIIIOJHEHHUS
KHU3HEHHO HEOOXOIUMBIX (YHKIMI OpraHu3Ma.

[TumeBbie cyOcTpaThl, OOECIEUUBAIOIINE OPraHU3M DJHEPreTUUYECKUM U
IUTACTUYECKUM MAaTepuajoM, MOTYT pacCMaTpUBATHhCS KaK OCHOBHBIE KOMITIOHEHTBI
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nuimy. [IpUMEHUTENbHO K 4YEJIOBEKY, K TAaKOBBIM MOHO OTHECTH BOJY,
HEOPTraHUYECKUE COJIU, OCJIKH, YTIIEBOIbI, )KUPHI U BUTAMUHBI.

[TuiieBasi LIEHHOCTh MPOJYKTa - MOHSTHE, OTpakarolllee IMOJHOTY MOJIE3HBIX
CBOMCTB IIPOJYKTAa, BKJIIOYAs CTENIEHb 00ecreueHus (PU3NOIOTUIECKUX TOTPEOHOCTEH
YyeJIoBeKa B MUIIEBBIX BELIECTBaX U dHepruu. lluieBas 1IeHHOCTh XapaKTepus3yeTcs,
NpeXkAe BCEro, XMMHUYECKUM COCTaBOM IMPOJAYKTa, C yY4€TOM NOTpPeOJIEHUS €ro B
OOIIETPUHSTHIX KOJMYECTBAaX, U SHEPreTUYECKOU IIEHHOCTBIO.

Kpurepuem olieHKH KauecTBa MUIIEBON LICHHOCTH sIBJsieTcs coaepkanue B 100 ©
CheJI0OHOM YacTH MPOIyKTa OEJIKOB, )KUPOB, YTIIEBOJOB (B I'), HEKOTOPHIX BUTAMUHOB,
MakKpo- ¥ MHKPO3JIEMEHTOB (B M), dHEpreTuueckas IeHHOCTh (B KKajl uiu KJ[x),
JOTIOJTHUTENbHBIE TTOKa3aTenu. B cBsi3u ¢ ueM uMeHHO 3Ta HHGOpMAIIHs HAHOCUTCS Ha
ITUKETKE (MApPKUPOBOUYHOM SIPJIBIKE) BCEX PEAIM3YEMbIX B TOPTOBOM CETH MPOAYKTOB.

[TuieBbie BelllecTBa YCBAMBAIOTCSl OPraHU3MOM HEOJIMHaKoBO. Ha ycBosieMocTh
KOMITIOHEHTOB THUIIM BIHMSIET uX (opma CBA3M B MPOIYKTE, HAIMYME MHUIIEBHIX
BOJIOKOH, CIIOCO0 KyJIMHAPHON 00paOOTKH, HAIMYUE COCTUHEHUN, CIIOCOOCTBYIONTUX
Jydilled  YCBOSIEMOCTH, NPUCYTCTBUE€ WM OTCYTCTBHE psila BUTaMHUHOB,
(GyHKIIMOHAIBHOE COCTOSIHUE OpraHu3Ma, Haiuuue 3abosneBanuil. [losTomy ciempyer
pasinyaTh MOHATHS «IUILEBAsi IEHHOCTHY» MPOYKTOB MUTAHUS U «peaibHas MUIlleBast
IEHHOCTHY. [IpuYMHbBI HEOIMHAKOBOW YCBOSIEMOCTH PA3JIMYHbBL. Y CBOSIEMOCTh O€JIKa,
HampuMmep, MOKeT kosedaTbest oT 70 10 96 %, MakpodIeMEHTOB, TakuxX Kak dhocdop,
Kasblui, Marouii — ot 20 10 90%, O00abIIMHCTBA MUKPOAJIEMEHTOB (KeJe30, IIUHK U
T.4.) — oT 1 10 30 %. Takke B IIMPOKUX Ipeiesiax BApbUPYETCsl YCBOSEMOCTh KUPOB,
yTJI€BOJOB U BUTAMUHOB.

bonee wacTHbIMM MOKa3aTeNsIMU, XapaKTEPU3YIOIIMMU MUIIEBYIO IEHHOCTh
IPOJYKTOB, SIBJSIOTCS OMOJIOTMYECKasi, YHEpPreTuYeckas lIeHHOCTh U OMOJornyecKast
3 PEKTUBHOCTS.

buonornyeckoit 1IeHHOCTHIO HA3BIBAIOT MOKa3aTeIh KauyecTBa MUIIEBOTO OelKa,
OTpaXKAIOIIUK CTENEHb COOTBETCTBUS €r0 aMHUHOKHCIOTHOTO COCTaBa MOTPEOHOCTAM
OpraHu3Ma B aMHUHOKHUCJIOTaX JJIsi CHHTE3a OerKa.

[Ton sHEpreTUYEeCKOM IEHHOCTHIO0 MOHUMAIOT KOJIMYECTBO dHEpruu (Kkami, k/[x),
BBICBOOOKIAEMON B OpraHu3Me W3 MUIIEBBIX BEIIECTB MPOAYKTOB JJisl 0OECIeUeHUs
ero ¢usunonornueckux QyHkuui. Ilpu cropanum B arMmocdepe kuciopoga 1 r
YIJIEBOJIOB BbIEsieTcs B cpeaHeM 4,3 kkai, 1 r xupoB — 9,45 kkan, 1 r 6e1koB —
5,65 xkan. Ho DOCKONBKY NMIIEBBIE BEIIECTBA YCBAMBAKOTCS OPraHU3MOM HE
MOJTHOCTBIO, TO TIPUHSATO, YTO 1 T OenKkoB nuiy aaet 4 kkaji, 1 r xxupoB — 9 kkain, a
yrieBogoB — 4 kkain. Takum oOpa3oMm, 3Has XUMHUYECKHI COCTaB MHIIH, JIETKO
M0JICYUTATh, CKOJIbKO YHEPreTUYECKOTr0 MaTepHasa nojiyyaeT yeaoBek.

buonorunyeckas 3pPeKTUBHOCTD - OKA3aTeNb Ka4eCTBA KUPOBBIX KOMIIOHEHTOB
MUIIEBBIX MPOAYKTOB, OTPAKAIOIIUNA COACPKAHUE B HHUX [OJIMHEHACHIIIEHHBIX
KUPHBIX KHUCIOT. bronornyeckyto 3¢(HEKTUBHOCTh KUPOBBIX KOMIIOHEHTOB MHIIH
OIICHUBAIOT 110 KOd(PuimenTy 6monornueckoii a¢pdextuBHocTH. Ero pacuer ocHoBan
Ha OIpPEJEICHUN KOJIMYECTBA BCEX YKUPHBIX KHUCIOT, BXOMSIIMX B COCTaB XKUpA.
[TonyuyeHHbIe JaHHBIE COMOCTABISAIOT C TUIIOTETUYECKUM, «UJICAIbHBIMY KUPOM.
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be3zonacHOCTh  NUINEBBIX  MNPOAYKTOB —  OTCYTCTBUE  TOKCHYECKOTIO,
KaHIIEPOT€HHOT'0, MyTareHHOT'0 WJIM MHOTO HEOJIarompusiTHOTO JEUCTBUS MPOIYKTOB
Ha OPTaHU3M YEJIOBEKA NIPH YIOTPEOICHUHN X B OOIIETIPUHSATHIX KOJTUIECTBAX.

OTnenbHble XUMUYECKUE COCIMHEHUS, BXOJAIIMUE B COCTAB MHWIIH, HA3bIBAIOT
HyTpUEHTaMHU (MaKpO- U MUKPOHYTpUEHTHI). K MakpoHyTpreHTaM OTHOCST yTJIEBO/IbI,
JUTIUJBI, O€JIKK, HEKOTOphle MHUHEpaJbHbIC BEIIECTBA, & K MUKPOHYTPUEHTAM —
BUTAMUHBI M PsSJI MUHEPAJIbHBIX COEIWHEHUN. B cocTaB UM BXOAIT TaKkKe
HEAJMMEHTApHbIE KOMIIOHEHThI, KOTOPBIE HE SBIISIOTCS UCTOUHMKAMH SHEPTUU IS
OpraHn3Ma U HE HCHOJIb3YIOTCS B KAue€CTBE CTPOMUTEIBHOTO Marepuajia. ITO TaK
Ha3bIBaeMble OaJlJJaCTHBIE COCIUHEHUS — IIeJUTtoJIo3a (KjeTyarka), JIMTHHH,
MIEKTUHOBBIE BEIIECTBA.

N3 92 BcTpevaromumxcs B MPUPOE XUMUUECKUX AJIEMEHTOB 81 oOHapyXuBaeTcs
B OpraHU3ME YeJIOBEKA. 22 OCHOBHBIX COCTABIAIOT 4-5% OT cpeHero Beca 4yeaoBeKa.
12 xumuueckux snementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) Ha3bBaioT
CTPYKTYPHBIMHM, IIOCKOJIbKY OHHM COCTaBJIsIIOT 99%  ajieMEeHTHOro cocraBa
YEeJI0BEYECKOr0 OpraHu3Ma M BXOJIAT B COCTaB KJIETOK U TKaHel opranusma. Mx taxxe
Ha3bIBAIOT MakpoanemMeHTamH. IloTpeOHOCTP B HHX cocTaBisgeT oT 10 Mr o
HECKOJIBKHUX IPAMMOB B JIeHb. MukpoanemenTamu (17 acceHIHaNbHbIX, T.€. )KU3HEHHO
HeoOxoauMmeix - Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V, Se, Mn, As, F, Si, Li, B, Br)
HA3bIBAIOT JJIEMEHTHI, MPUCYTCTBYIOIIUE B OpPraHU3ME 4YEJIOBEKa B OYEHb MaJbIX
cleA0BBIX KojmyecTBaxX. [IoTpeOHOCTh B HUX OT HECKOJIBKMX MUKPOTPAMMOB JI0 MT.
DCCEeHIMANIbHBIC 3JIEMEHThI BXOJSAT B COCTaB Pa3jIMYHBIX (EPMEHTOB, TOPMOHOB,
BUTAMHUHOB, COCTaBJSIOT HEOOXOJAMMYI0 B (PYHKIIMOHAJIIBHOM OTHOIICHUU YacTh
Pa3IMYHBIX KJIETOYHBIX CTPYKTYP.

bosie3Hu, cBsA3aHHBIE C HAPYIIEHHEM MUHEPAIBLHOIO COCTaBa, HOCSAT HA3BaHUE
MUKpPORJIEMEHTO3bl. OHU BO3HUKAIOT JHOO TPHU HEJOCTATOYHOM IOCTYIUICHHH
ACCEHIUATBHBIX MHKPODJIEMEHTOB W/WIW H30BITOYHOM TOCTYIUICHUHM B OpPraHU3M
TOKCUYECKUX MHUKPOIJIEMEHTOB. MeEXy »>JeMEHTaMU CYIIECTBYET MHOKECTBO
CUHEPrUYEeCKHEe M aHTAarOHUCTUYECKHE CBSA3U. MHUKpPOIJIEMEHTHI BIHUSIIOT HAa POCT U
pa3BUTUE YENIOBEKA, HA TIPOILIECChl JbIXaHUs, KPOBETBOPEHHS, HMMYHOICHE3a,
MOBEJCHUYCCKUE peaKIuu, Ha MOpPGODYHKIHOHATBHYIO MAESITCIBHOCTh W JIPYTHE
(GyYHKIIMU BCEX OPTaHOB U TKAHEH.

brnarogapst BoAHO-cOJeBOMY OOMEHY B OpraHu3Me MOJJICPKUBAIOTCS Ha
OTHOCUTEJILHO CTa0MJILHOM YPOBHE OCMOTHYECKOE JaBJICHHE, OCYILIECTBIISIOTCS
busunonorndeckre GyHKIMU U OMOXUMHYECKUE PEaKIUU.

Jlns XopoIiero caMo4yBCTBHS YEJIOBEKY HEOOXOIUMO €KETHEBHO YIIOTPEOIATh
Takoe KOJIMYECTBO IHIIM, KOTOpoe OBl B Tpoliecce MeTaboju3Ma JaBajo eMy
HE00X0IMMOE KOJIMYECTBO PHEPTUH, MOKPHIBAIOIIEE YHEPIOTPATHI HA BHITIOITHIEMYIO
JBUTATEIbHYIO aKTUBHOCTh B TEYEHUE JHS, OCHOBHOM OOMEH (dHeprus,
oOecrieunBaroias padoOTy OpraHOB M CHCTEM OpPTraHM3Ma, HaXOJSIIETOCs B MOKOE) U
crenuUUeckn TUHAMHYECKOE [EHWCTBHE MHWIIU - JHEPrusi, KOTOPYIO pPacxXxoayeT
OpraHu3M Ha nepeBapuBanue nuiy (Tadm.l).

Tadauua 1. IlpumepHblie 3HAYEHNS] CYTOYHOM MOTPEOHOCTH B IHEPrUM
(kKaJ/CyTKH)
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ClcHoBHOR MToroeoe aHauyeHue
obmen (man/ OcHoBHOR CYT O4HOi noTpelHocTw
BO3pacT maccel Tena) | obmed (kkan) | COOM (kkan) | OA (kkan) B 3Hepriu (kkan)
i} M M i} M A M il M i}

ot 1 402 ner 535 595 | B237 | B237| 936 | 936 (4377|4377 11550 11550
oT2 go 3 nert BB7 | 667 [ 6480 | 6480 972 | 972 (4548|4548 1200,0 1200,0
o1 3 go 4 net 541 541 | 7860 | V56,0 | 1134|1134 |(53006| 530,6 | 1400,0 1400,0
oT4 o & nert 519 519 | 918.0 | 9180 | 1377|1377 (644 3| 6443 | 17000 1700.0
oT5 goBner | 491 491 [ 9720 9720 (1458|1458 | 6822 | 6822 | 1800,0 1800.0
oT6ao7ner | 464 | 464 |1026,0{1026.0)153,9[153,9(7201 [ 7201 | 13000 1300.0
or7 podner | 437 | 43,7 |1080,0{10800) 1620 (1620|7580 758.0 | 20000 2000,0
oT8 go 9ner | 401 401 (11070011070 1661|1661 | 777.0 | 7770 | 20500 2050,0
oT 90010 ner | 375 3Ths ME1L 016101 174.2 11742 (8149 8149 2150,0 2150,0
oT 10 g0 11 net| 3556 356 |1188,0)1188.0[178,2|178,2 (8338 833.8| 2200,0 2200,0
oT 11 g0 12 mer| 321 350 |1188,0/12960{ 1782|1944 (8338 9096 | 2200,0 2400,0
oT 12 a0 13 ner| 304 334 |12285|13365|184,3| 20058622 938,0 | 22750 24750
oT 13 ap 14 ner| 2579 30,2 |12555|1363 6| 1883|2046 (8812 957.0 | 23250 25250
oT 14 go1bmer| 250 | 276 [12960{14040( 1944 2106|9096 | 9854 | 24000 2600,0
oT 16 o 16ner| 250 | 264 [1323.0(1512,0]198,5 | 2268|9286 |[1061,2] 24500 2800,0
oT 16 oo 17 mer| 245 | 256 [1350.0{1566,0| 202523499475 10991 2500,0 2900,0
oT 17 go18ner| 244 | 250 [1377.0{1620,0| 206,6 | 243,0] 9665 | 1137.0] 2550,0 3000,0

UenoBek MoaydyaeT YHEPruio, YIOTPeOIsis MUIILY, COIEPKAIILYIO YTIEBOIbI, YKUPbI
u Oenku. lloTeHnmanbHasi HSHEPTHs, 3aKIIOYCHHAs B XUMHUYECKHX CBS3SIX OTHUX
COEIMHEHHM, BEICBOOOXKIAETCS B pe3yibTaTe aHadpoOHOro (0e3 ydacTus KUCIopoaa)
WM a3pOOHOTrO0 (C y4yacTUEM KUCI0poja) oOMeHa.

Jns  wu3MepeHusi DJHEpPruM, 3aKIOUYEHHOW B TOM WA HMHOM MPOAYKTE,
UCIIOJB3YETCs ClelUaibHas €AMHUIIA U3MEPEeHUS dHepruu (kajgopusi). OqHa Kamopust
— 9TO TakKo€ KOJIMYECTBO DHEPruu, KOTOpoe TpeldyeTrcs, 4YTOObl TOBBICUTH
temriepatypy 1 r Boasl Ha 1°C. B MexayHapoaHOU cucTeMe eUHUIL ISl 3TUX 1eei
UCIIOIB3YIOT JPYIyl0 €AUHUIlY, KOTOpas Ha3bIBaeTCS [KOYJb. OHA KUIOKaJIOpHs
(1000 xan) coorBercTByeT 4,19 kunomxkoyneit (kIx). [Ipu okucinennn 1 r yrieBoaos
Beiensercs 4,1 xkkan (17,17 xJIx), 1 T xupa — 9,3 kkan (38,96 x/[x), 1 r 6enka —
4,1 xxan (17,17 xJIx).

PexoMeHnyeMasi muieBasi 1IEHHOCTh MEHIO JJis JIET€l HIKOJBbHOIO BO3pacTa
npuBeACHBI B Ta0J. 2,3. 3HaUCHUS, MPUBEICHHbBIE B TAOIUIIE, MTOTYyUYEHBI PACYETHBIM
MyTEM, OTTAIKUBASCh OT CJICIYIOIMIMX YYETHBIX JAHHBIX — KAJIOPUHHOCTh CYTOUYHOTO
panona — 2350 kkal, IPOLIEHTHOE PACIPEICIICHUE KAIOPUMHOCTH MO MPUEMaM MUIIU
Ha 3aBTpak 20-25%, BTopoii 3aBTpak — 5%, 06ex — 30-35 %, nonguuk 10-15%, yxun
20-25%, BTOpOi1 y)KUH — 5%.

Taoauna 2. Pexkomenayemasi NuieBasi EHHOCTh CYTOYHOT0 MEHIO ISl AeTel OT
7-mu no 11-Ttu Jer



69

MToro (cymma benkoe,
MpK eMBl NALLW JHepreTWyeckan UeHHOCT b (KKan) HWpOB W YTNEeBOL0E)
(meTw or T-mu Benku HHPEI WNEBOAk B KKan
ao 11 net) CPEAH CpegH cpeaH cpeqH
MWH | AR |maKkc| MuH | AR | Mmakc| MuH | AR | maKc | MuH AR MaKc
3aBTpak 648|729 | 810|145 9| 164 1182 3[259 3291732414700 | 5288 | 5875
BTopoi 3aeTpak| 162 162 |162)| 365 | 365 | 365 | 6468 | 648 | B48 | 1175 [ 11756 [ 1175
oben 97.2|105.3) 113 |218,8)| 2370255 3[389,0{421 4| 453 5| 7050 | 7638 | 8225
MongHNK 324|405 (486|729 91,2 [1094[129 716211945 | 2350 | 2938 | 3525
WRHIH 648|729 |81.0|1459) 164 1(1823[2593[291,7| 3241|4700 | 5288 | 587.5
BTOPOA YBHWH 162( 162 |16,2) 365 | 365 | 366 | 648 | 648 | B48 | 11756 [ 11756 [ 1175
MTOro 292 | 324 | 357 | 656 | 729 | 802 | 1167 | 1297 | 1426 | 2116 | 2350 | 2585
MPOJOIDKCHUE TaOIUIIHI 2.
MpyeMsl NUWW | 3Hepret MYeckan LeHHOCTL (B % o7 obLlei KanopuilHOCTH 33 NpUeM ML)
(ZeTw oT T-mu Benku HWpHI YT EB0 Okl MTOro
ao 11 net) cpeq cpeq CpeaH cpegH
MWH | HAR | maKkc | MuH | HAR |makc| muH | AR | makc | MUH | AR | Makc
3aBTpak 123138 1532763103451 490) 552 | 61,3 [ 88,9 [1000)1111
BTopoi 3aeTpak| 138|138 [ 138 [ 310310310 552 | 552 | 65562 [1000/1000)100.0
oben 1271138 149 [286(31.0|334| 509552594923 10001077
MongHUK 11,0138 | 166 |248(31,0|372| 441|552 | 66,2 80,0 [100,0)120,0
WHIMH 123138 (153 |276(31,0|345])490) 552 | 61,3[ 889 [1000]1111
BTOPOIA WBHWH 138|138 [ 138(310(31,0|310]| 552|552 552(1000(100,0](100,0
MTOro 12 | 14 16 | 28 | 31 | 34 A0 55 61 80 | 100 | 110
MIPOIOJIKEHHUE TAOIUIIBI 2.
CooTHOWeH e
Mprensl MU Macca benkoB, ¥MpoB K1
(meTw ot T-mn Benku HUPEI YIMeBsokl WM eBOA0B N0 MAacce
ao 11 net) cpeg cpeg cpen
MWH | HAA | M3KC | MWH | HAA | MAKC | MWH | HAR | MaKC| @ H v
3aBTpakK 16,2182 203|162 182 | 203 (648 |729] 81,0 1 1 4
Topod 3aeTpak| 41 | 41 [ 41 [ 41 [ 41| 41 116,2]162] 16,2 1 1 4
obeg 2431263284 | 243126312584 97.2(1063(1134] 1 1 4
MO gHWE 81101122 | 81 [ 101122324 (405|486 1 1 4
VHIMH 162|182 | 203|162 182 | 203 (648 |729] 81,0 1 1 4
BTOPOA YWH 41 [ 411 4141 [ 41|41 162|162 16,2 1 1 4
UTOro 73 81 89 | 73 | 81 89 | 292 | 324 | 357 1 1 4

Taoauna 3. Pekomenayemasi nuieBasi HEHHOCTh CYTOYHOT0 MEHIO /sl AeTel OT
11-Tu JeT u crapuie

Mtoro (cymma benkos,

Mpnems niwp - JHEepreTM4eckan USHHOCT b (KKan) N poB : EE;]?EDHDE}
(neTh cTapue e MKMW HNphl YAEBO4k

11 net)
CpeaH CpeaH CpeaH CpenH

MWUH| AR |[makc| MMH | AR | makc| MWH | AR | Makc | MuH AA Makc

JABTpakK 7486|842 |193.6|168.4| 1894 |2105(2994(3368| 3742|5426 | 6104 | 678.3

BTOpod aaeTpak| 18,7 18,7 |18,7 (421 | 421 | 421|748 | 748 | 748 | 1367 | 1367 | 1367

oben M2 122 | 131 |252.6| 2736 (2947|449 0| 486,5| 5239 | 813.9| 8817 | 9496

MongHUE 37404608 | 66,1 84,2 | 1052|126 3149718712246 2713 | 3391 | 407.0

VHIH 748 842 1936|168,4|1894|2105(2994(336,8| 3742|5426 | 6104 | 678.3

BTOPOIA YHWH 18,7 187 (18,7421 421|421 | 748 | 748 | 748 | 1367 | 1367 | 1357

MTOro 337 (3742|412 |T57 8| 8420|926 2| 1347 | 1497 | 1647 [ 2441 7(2713,0|2984 3

MPOJOJDKCHUE TaOIUIIHI 3.
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JHEpPreT MMeCckan WeHHOoCTE (B % o1 obWwed KanopriAHOCTKY 38 NpUeM nuwm)

T;}:TEHMSL ;;i"‘: benkw HWpLI YMeso bl MTOro
11 net)
cpen cpen, CpenH CpenH
MWH | HAA | MaKC | MWH | HAR |MaKc| MWH | AA | Makc | MWH | AR | Makc
3aBTpak 123[138 [ 163276310345 490] 552 [ 613|889 |1000{1111
BTOpoi 3aeTpak| 138[ 138 [ 138 (310310310552 | A5 2| 662 |100,0]100,0{100,0
obeg 127138 [ 149286310334 509 | 552594 923 |100,0{1077
MO gHWE M0[138 [ 166 (248310372441 | 552 | 66,2 80,0 |100,0{1200
VHMH 123138 [ 163276310345 490 ] 552[ 61,3 889|1000{1111
BTOPOI WHWH 13,8[ 138 [ 13831031031 0| 552 | 552|562 |100,0]100,0{100,0
WTOro 124138152279 31,0)341[ 497 | 552 | 60,7 | 90,0 |100,0{110,0
NPOJIOJDKeHNE TabInIbI 3.
C 00T HOLEH ME
Mpuemsl nuLm macca DENKOB, ¥WPOE 1
(LeTw cTaplue Benkw HUPEI YIMeBOakH YWNEeBOA0E N0 MACCE
11 net) Cpeq cpeg cpeg,
MWH | HAR | M3KC | MWH | HAA | MAKC | MWH | HAR | Makc| 6 M v
33aBTpak 18,7210 234187 | 210|234 [ 748([842] 936 1 1 4
gropoi aaeTpak| 47 | 47 | A7 | A7 [ 47 [ 47 [18 7187|187 1 1 4
oben 2811304327 281304327 |1123[1216/1310] 1 1 4
MongHAK 94 117140 94 |17 ]|140|374[468] 561 1 1 4
WHIMH 1871210234187 | 210|234 [ 748([84,2) 9356 1 1 4
ETOPON VHWH A7 [ 47 | A7 | A7 [ 47 |47 | 187|187 187 1 1 4
MTOro 84,2936 |1029[ 842|936 |1029|336,8[3742|4116] 1 1 4
Jnst  oOecrieyeHuss  DHEPreTUYECKOM  LEHHOCTHM  MUUIEBOTO  paluoHa

pPEKOMEHJIyeTCsl I MPHUTOTOBJICHUS OJIFOJ] HCIOJIB30BaTh HAOOpPHI MPOJYKTOB B
COOTBETCTBHU C TaOIuIEei 4.

OCHOBHBIM HCTOYHUKOM SHEPrUU Yy YEJOBEKA SIBJISIIOTCS YIJIEBOAbI, KOTOPHIC
MOCTYNAlOT B OPraHU3M Ipu ymnoTrpeOieHun xiebda, oBoled, (pPyKTOB, MOJIOKA,

Kpaxmaljia, CHPOIIOB. B MUIOCBAPUTCIIBHOM TPAKTC 3TU IMPOAYKTHI IIOA BJIMUAHUCM

amuIIa3 pacuIeIUISIIOTCS 10 MOHOCaXapuIao0B (TIII0K03a, PpyKTO3a, TajlakTo3a, JIAKT03a).
Monocaxapuapl MOCTYNAIOT B KPOBOTOK, IOCTUTAIOT MeUeHU. B medyenn 60IbIITMHCTBO
MOHOCaxapu/bl MPEBPAILAIOTCS B TITIOKO3Y.

Tadoaunua 4. CpeaHecyTouHble HA00PbI MUIIEBOH MPOAYKTOB /sl
NpPUroToBJeHus 61101 B HeTTo (Ha 1 pebenka B cyTkn)"

Hroro 3a cyTku
HanmenoBanue nuieBou NpoAyKIMU WIHA FPYIIIBI TUILEBOU 711 12 ner
MPOLYKIUU T U
No crapuie
1 | X71e0 pxaHoit 80 120
2 | Xne6 nueHunYHbIN 150 200
3 | Myka niieHuyHas 15 20
4 | Kpynsl, 60060BbIe 45 50
5 | MakapoHHbIE U3IETIHS 15 20

13

OpraHu3aIy MUTaHUS 00yJarOMUXCsS B 00111€e00pa30BaTENbHBIX IIIKOJIAX)

- npunoxkenue 1 k MeroaudeckuM pexkomengauusm MP 2.4.0179-20 «Pexomengamuu 1o
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Hroro 3a cyrku
HanMeHnoBaHue nuIeBoii MpoyKIIMH WU TPYIIbI MUIIEBOM 711 12 ner
POy KITUT e u
Ne crapiue
6 | Kaprodenn 187 187
OBomy (cBeXHE, MOPOKEHBIE, KOHCEPBUPOBAHHBIE), BKIIIOYAs
7 | colleHbIe M KBaIlICHbIE™®, B T.4. TOMAT-IIOPE, 3€JICHb, T 280 320
8 | ®pyKTHI CBEXKUE 185 185
9 | CyxoppyKThI 15 20
Coxu I000BOIIHbIE, HATUTKYA BUTAMHUHU3UPOBAHHBIE,
200 200
10 | B T.4. MHCTAHTHBIC
11 | Msco 1-# kateropuu 70 78
12 | CyOnpoayKThl (TIe4eHb, 3bIK, CEPIIIE) 15 20
13 | ITtuma (upnmuisita-Opoisiepsl moTpomeHsie — 1 kar) 35 53
14 | Poi6a (pune) 58 71
15 | Monoxko (2,5% - 3,0% M.1.x.) 300 300
16 | KucinomoJsiouHas nuieBasi IpoayKIHs 150 180
17 | TBopor (5% - 9% m.1.K.) 50 60
18 | Coip 10 12
19 | Cmerana (15% - 20% m.1.x.) 10 10
20 | Macio cauBoYHOE 30 35
21 | Macno pactuTesbHOe 15 18
22 | Awno, mr. 1 1
23 | Caxap** 30 35
24 | Kongurepckue u3aenus 10 15
25 | Yaii 0,4 0,4
26 | Kakao-mmopomiok 1,2 1,2
27 | KodeliHpIH HATUTOK 2 2
28 | dpoxoku XJieOomeKapHbIe 1 2
29 | Kpaxman 3 4
30 | Conp nuiieBas noBapeHHas HoIMpOBAHHAS 3 5
31 | Cneuun 2 3

[Tpumeuanue: B mepuo/1 MPOBEIEHUS CIIOPTUBHBIX COPEBHOBAHUMN, COOPOB (UTp), CIETOB U T.II.
HOPMBI TTUTAHUS JTOJDKHBI OBITH YBEIMYEHBI HE MeHee yeM Ha 10 %.

* - coJIeHbIe U KBallleHHbIe 0BOIIU — He O6osee 10 % oT 001ero KoanuecTBa OBOMICH.

** - B TOM 4HCIIe IS IPUTOTOBJICHUS OJIFOJT M HAIIMTKOB, B CIy4Yae UCIOJIB30BAHUS IMHIICBOM
MPOAYKIMK MPOMBIIIIEHHOTO MPOU3BOJCTBA, COJEPKAINX caxap, BblJada caxapa JOJKHa OBITh
YMEHBIIIEHA B 3aBUCUMOCTH OT €r0 COAEPKaHUsI UCTIOIB3YEMOM TOTOBOM MIPOTYKIIUH.

N30b1TOK OOpa3oBaBIIeiics B TMpoliecce MeTadojiu3Ma YIJIEBOJIOB TIIFOKO3bI
nepexoauT B (ochoprminpoBaHHYI0 00paTUMYIO pe3epBHYIO (OpMY TJIMKOIeH,
KOTOPBIM XPAHUTCA B IIEUCHU M KIIETKAX Pa3JIMYHBIX TKaHEeW. KoJmuecTBO rimKoreHa
y B3pocioro uenoBeka wuHorga pgocturaetr 200 r. Ilpu cHuxKeHUH ypOBHS
CBIBOPOTOYHOM IJIFOKO3bI, TJIMKOT€H PAaCUICIUISIETCS, YTO MPUBOAUT K YBEIUYEHUIO
COJIEp’KaHMS TJIIOKO3bl B KPOBOTOKE. B cpenHeM B3poOCIblil YETOBEK €KEIHEBHO
ynotpeobiser a0 400 r yriieBoaoB, u3 KoTopsix 70-80% mpuxoauTcs Ha KpaxMmalsl, a
OCTaJlbHAsl 4YacTh MPEACTABJICHA PA3JIUYHBIMU MOHO-, JAU- U Mojucaxapuiamu. B
ciaydae ymnorpeOsieHuss OOJbIIUX KOJIUYECTB YIJIEBOAOB WM IMPU PaA3IMUYHBIX
3a00JIeBaHMAX (HAIIPUMEP, CaXxapHOM auadeTe) M30BITOK YTIIEBOAOB COXPAaHSICTCS B
opraHu3Me B BUJIE kupa. PekoMeHayeTcsi, 4To0bl CoIep>KaHle MOHO- U JUCaXxapHuioB
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B CyTOYHOM IIMILEBOM palMOHE B3pocioro 4yenoBeka He mnpebimaio 50-100 r,
MIOCKOJIBKY HM30BITOYHOE MOCTYIUIEHHWE MPOCTHIX YIJIEBOJOB YBEIMYMUBAECT YACTOTY
pa3BUTHS aTEPOCKIEPO3a, HApyllaeT HE TOJbKO YTJIEBOJHBIA, HO W JIUIUJHBIN
OOMEHBI, TIOBBIIIACT CBEPTHIBAEMOCTh KpPOBH, TO €CTh IO CBoeMy J3(PGheKTy
HAIIOMHUHAET U30BITOYHOE MOCTYIJIEHWE B OPraHU3M HACBIIIEHHBIX KUPHBIX KUCIOT.
BaxxHo, 4T0OBl B KOJMYECTBEHHOM OTHOIIEHUU YIJIEBOABI OBUIM J1OCTATOYHO
PaBHOMEPHO paclpesieiieHbl MO OTACIbHBIM MpHEMaM MUILIU. YTJIEBOAbI, TOMUMO
TOrO, YTO OHM SBIISIOTCA HaubOojee JIErko JOCTYNMHBIM HCTOYHHUKOM DHEPIuH,
BBICTYIAIOT TaK)K€ B KAUECTBE MCTOYHHUKA IUIACTUYECKOro maTepuana. B yacTHocTH,
IIPOMEKYTOUYHBIE MPOJIYKTHI yTIE€BOAHOTO OOMEHAa BXOIAT B COCTaB HYKJIEMHOBBIX
KHUCIIOT (TIEHTO3bI), TPEOYIOTCS 1JI1 CHHTE3a HEKOTOPBIX aMUHOKHUCIIOT, MPEBPALAIOTCS
B JKHPBI, BXOJAT B COCTaB KJIIETOYHBIX CTEHOK, aHTUTEN U T.J.

B pauvon 370poBOro B3pOCIOr0 4YEJIOBEKA JOJKHBI BXOJWUTh TaKXke
pacTUTEIIbHBIC NMUILEBbIE BOJIOKHA (IEKTUHOBBIE BEILIECTBA — HE MEHEE 5-6 I' B CyTKHU
u kieryatka — He MeHee 9-10 r). OnTuManbHOE coAepKaHUE MUIIEBBIX BOJIOKOH
JIOJHKHO cocTaBisATh 25-50 T (u3 pacuera 11,5 r Ha 1000 kkai). [lekTuHOBBIE BElleCTBa,
KJIETYaTKa COJIEpKATCsl B ChIPbIX (PYKTax, OBOIIAX, AroAax U O0OOBBIX.

OCHOBHBIM HWCTOYHHKOM aMUHOKHCIIOT SIBIISTIOTCS OCNKH. AMHHOKHCIIOTHI
Y4acCTBYIOT B MOCTPOEHUU THICSIY PA3IUYHBIX OEJKOB, HEOOXOIUMBIX ISl pocTa U
BOCCTAHOBJICHUSI BCEX KJIETOK M TKaHEW uyejoBeKa, a TaKXKe BXOJAT B COCTaB COJIEH,
YYacCTBYIOIIMX B  MOJJEPKAaHUM  OCMOTHYECKOTrO  paBHOBECHs, OOpaszyroT
MHOTOYHMCJICHHbIE TJIMKO-, HYKJIE€O- M JIMIONPOTEeHbl, (EpMEHThI, TOPMOHBI,
reMOrJI00MH, aHTUTENA U IPyTHe 3alllUTHBIE CTPYKTYPbl UMMYHHOU CUCTEMBbI, BXOJIAT
B COCTaB HOITEW, BOJOC. Y 300pPOBOr0 4YEJIOBEKA B TEUYEHHUE CYTOK KOJIMYECTBO
pacnajgatouierocs  Oeigka  JOJDKHO  COOTBETCTBOBATH  KOJHMYECTBY  BHOBD
CUHTE3UPOBAHHOTO. [l OIeHKH OMOJIOTMYECKOW IIEHHOCTH O€lKa HCHOIb3YIOT
MOHATHE a30TUCTHI OOMEH, TO €CTh COCTOSIHHUE, TpPH KOTOPOM KOJUYECTBO
MOCTYNAIOIIET0 B OpPraHu3M a30oTa TOYHO COOTBETCTBYET €ro KOJUYECTBY,
BBIBOJJMMOMY W3 Opranu3Ma. Eclii KOJIMYECTBO a30Ta, MOCTYMAIOUIEro C MUIIEH,
MIPEBBIIIACT BBIACISIEMOE, TO TOBOPSAT O TIOJOXKHUTEIBHOM a30THCTOM OaiaHce.
[Tocnennuii HaOmrOaeTCsA, HAPUMEpP, NMPU YBEIMYEHUHM MBIIIEYHON Macchl WM B
nepuoj 0epeMeHHocTH. [Ipu 6eTKOBOM WIIH MOJTHOM TOJIOAaHUH, TTPU UCIIOJIH30BAHUHT
TOJILKO PACTUTEJIPHOM THUIM MOXET HaOMI0AaThCSd OTPULIATENIBHBIM a30THUCTHIN
OajlaHC, KOrja KOJWYECTBO BBIBOJUMOIO W3 OpraHu3Ma a30Ta MPEBBIIIAET €ro
nocryrieHue. KoneunbiM 3TanomM (pepMeHTaTUBHOTO paCUICIVICHUsS] OCJIKOB SIBIISETCA
o0pa3oBaHKe PaCTBOPUMBIX B BOJE AMUHOKHUCIIOT.

Jnst apdexTuBHON pabOThl OpraHu3Ma He3aMEHUMbIE aMUHOKUCIOTHI (BajuH,
JCHIUH, U30JICUIIMH, METUOHUH, TPEOHUH, METHOHWH, TpuntodaH, (eHuIaraHuH,
JU3UH, TUCTUAWH, AapTrUTMHHUH) JIOJDKHBI TPUCYTCTBOBAaTH B  OINPEIEICHHOU
nponopuun. CUUTAIOT, YTO AJIS B3POCIIOrO YEIOBEKA ONTUMAIIBHBIM COAEpKaHUEM B |
T. TIMIIEBOTO OeIKa SBIIAETCS CIASAYIONIEe KOTMIECTBO HE3aMEHIUMBIX AMUHOKHUCIIOT (B
Mr): uzoneiinaa — 40, neiinuaa — 70, 1u3uHa — 55, METUOHMHA C ITUCTUHOM — 35,
dbennnanannaa B cymMmMe ¢ TUpo3uHOM — 60, Tpuntodana — 10, Tpeonnna — 40,
BasiiHa — S50. Jlaxke BpeMEHHOE OTCYTCTBUE WJIM YMEHBIIIEHUE KOJINYECTBA OJJHOU U3
HE3aMEHUMbBIX aMUHOKHUCIIOT OTPUIIATEIBLHO CKa3bIBAE€TCS HAa OEJIKOBOM MeTab0Iu3Me
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yenoBeka. Uem Oosbllie Macca 4elioBeKa M MEHbIIIE €ro BO3pacT, TeM Ooibiie Oenka
eMy He0OXOIUMO.

Benku noctymnarT B OpraHu3M 4esoBeKa MPEeUMYIIECTBEHHO MPU YIIOTPEOICHUN
MsiCa KUBOTHBIX, MITHIIBI U PHIOBI, MOJIOYHBIX MPOIYKTOB, SUIl, COM, 0000B, TOpoxa,
XJICOHBIX 371aKOB, OpeXoB. UemoBeKk A0JDKEH moTpedaTh 1-1,5 rpamma Oenka B JIeHBb
Ha | kr Macchel Tena. bosblie Bcero 6emnka coaepKuTces B cbipax (okoiio 25%), B ropoxe
u aconu (22-23%), B msce, nituiie, poioe (10 20%), B paznuuHbix kpynax (10 14%),
xje0e 1 MakapoHHBIX u3aenusx (5-12%). B oBomax coaepkurcs He 6onee 2% OSIKOB.
Haumenslee copeprkanue 0efika MpUCYTCTBYET BO PpyKTax u sirofax. PacturenbHbie
OCJIKH B CBOEM COCTaB€ HE COJAEp)KAaT IIOJIHOTO KOMIUIEKCA HE3aMEHUMBIX
aMUHOKHCJIOT, TUOO COAEp)KAaT MX B HE3HAUMTEIBLHOM KOJIMYeCcTBE. Tak, B Oenkax
NIIEHUIIBI, PXW WIA KYKypy3bl KOJMYECTBO JIM3MHA B JIBAa pa3a MEHBIIEC
ONTHUMAJIBHOTO, HO JOCTATOYHOE KOJIMYECTBO TpUNTO(aHa, OTMEHaeTcs AedUIUT
TPEOHMHA, W3O0JeHIIMHa W BaJuHa. benku OO0OOBBIX JHUMUTHUPOBAHBI  IIO
CepocoJiep aluM HE3aMEHUMBbIM aMHUHOKHUCIOTaM (METUOHUH W UUCTEHH) H
tpunrodany. PazmenpbHoe HCIOIb30BaHUE TOJIBLKO 0000B MM KYKYpPY3bl HEM30CIKHO
npuBeAeT K JACQUIUTY  COOTBETCTBYIOIIMX  aMHHOKHCIOT.  Hampotus,
KOMOWHUPOBAHHOE HMCTOJIB30BAHNE CMECU O000B M KYKYpPY3bl WM PHCA C COCBBIMH
000amu 00pa3yeT OCJIKOBYIO CMECh JKBHBAJEHTHYIO IO MUTATEIbHOW IEHHOCTH
oesnkaM Mosoka. ONTUMaIbHOE COOTHOIICHUE KUBOTHBIX U PACTUTEIBHBIX OEJIKOB B
NUIIEBOM pPAlHOHE B CPEIHEM JOJHKHO COCTaBIATh 55:45. YacTb aMHUHOKHCIIOT
CIIY>KUT MCTOYHUKOM DHEPTUU I OpraHu3Ma uejoBeka. [Ipu 3ToM aMUHOKHMCIIOTHI
BHauajie JC3aMUHUPYIOTCA, YTO CONPOBOXKJIAETCS BBIICICHUEM aMMHakKa M
obpazoBaHueM KeTOKUCIOT. [locmenHue BCTymarT B SHEPreTUUECKU METa00JIu3M U
MOCJIE€ COOTBETCTBYIOIIUX MPEBPAIICHUI pacragatoTcs 10 BOABI M YIJIEKUCIIOTO rasa.
O06e3BpexuBaHre OOPa30BABIIETOCS B MPOIECCE IHEPTeTUYECKOro MeTaboam3Ma
OEJKOB aMMHaKa OCYIIECTBISIETCS B IEYEHHU ITyTEM MPEBPAICHUS B MOYCBUHY.

B mumeBbIx npogykTax, 0COOEHHO XKMBOTHOTO MPOUCXOXKIECHHUS, COJEPKATCS
TaKXK€ HYKJICMHOBBIE KUCIIOTHI. BOJIbIIe BCEro UX B MSICHBIX U PHIOHBIX CyOIPOIyKTaX.

BaxxkaelmmM KOMIIOHEHTOM TIMIIM  SBJISIFOTCSA TaKXKE KUPHI  (JTUTHUIBI),
NpeACTaBIAIONIME CO00M CloXKHBIE PUPHI TIIMIEPUHA U BBICIIMX HACBHIIMICHHBIX U
HEHACBHIIEHHBIX KUPHBIX KUCTOT. HackIeHHbIE KUPHBIE KUCIOTHI (MaIbMUTUHOBAS,
CTE€apuHOBasl W Jp.) HCIOJB3YIOTCS OPraHU3MOM B I1I€JIOM KaK SHEPreTUYECKUil
Matepuall. 3a CYET UX OKUCICHUSI 00ECIIeUYnBACTCSl OKOJIO TTOJIOBUHBI TOTPEOHOCTH B
SHEPTHM B3POCIOTO 4esjoBeka. [Ipu 3TOM TJIaBHYIO SHEPreTUYECKYH POJIb MTPAIOT
TPUTIIMIICPUIBI (HEUTpaJIbHBIC )KHUPHI ). JKUPBI CTyKaT pe3epBOM MUTAHUS;, Y B3POCTIOTO
YeJI0BEKAa OHU cOCTaBIIAIOT 10 10-20% Macchl Tena, NpeuMyIIeCTBEHHO NPUCYTCTBYS
B MOJKO>KHOMW JKUPOBOW KJIETYATKE.

JKupel BBITIOJHAIOT TaKXe IUIACTUYECKYI0O U PEryJIATOPHYIO  (DyHKIIUU
(ITMHHOIIETIOUEYHBIC KUPHBIC KHCIOTHI, (HOCHOTUIUABI, XOJECTEPUH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3alMTHBIX O00O0JIOYEK HEPBOB, COCYJIOB, Pa3JIMYHBIX
OpraHoB, BBIMOJIHSIOT TEPMO3AUIUTHYI0  (QYHKIUIO, CIyXaT [EPEHOCUYUKOM
xupopactBopumbix (A, E, K) BuUTaMUHOB, SBISIOTCS MNPEAIIECTBEHHUKAMU
CTEPOUIHBIX TOPMOHOB, JKEITYHBIX KUCJIOT U MpocTariaHguHoB. OCOOEHHO BaKHBI JIsI
CO3/IaHMsI  ITEJOCTHOCTH  OWIMOUAHBIX  CTPYKTYp  KIETOYHBIX  MeMOpaH
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JUTMHHOLETIOYEYHbIE HEHACHIIIEHHBIE KUPHBIE KUCIOTHI. X AT B 3aBUCUMOCTHU OT
JIOKaJau3aluu MepBoil ABOMHOM CBSI3W Ha Tpu rpynmsl (omera-3, omera-6, omera-9).
Omera-3 u -6 KUCIOTHI SBJISIOTCS MOJWHEHACHIIICHHBIMA, B TO BpEMs Kak omMmera-9
MOHOHEHACHIIIEHHbIE. UeIoBEeK MOXKET CUHTE3UPOBATh BCE HEOOXOJUMBIE JJISI HETO
JUTIUJBI, KpoMe omera-3 (Oo-JTMHOJICHOBAasi KUCJIOTa, DMKO3aleHTAeHOBAsl KUCIIOTA,
JIOKO3areKcaeHoBasi KHUCJIOTa) M oMera-6 (JIMHOJEeBasl KHUCJIOTa, Y-JIMHOJIEHOBAs
KHCJIOTA, JUTOMO-Y-JIMHOJICHOBAas KHUCJIOTA, apaXWJIOHOBas KHUCIOTa, OJEUHOBAs
KHCIIOTa, KaJ0JIEUHOBAsI KUCIIOTA) IMUHHOIEIOUYEYHBIX KUPHBIX KUCIIOT.

Kak npoctble, Tak U CII0KHBIE JIMITHUJIBI MOTYT CUHTE3UPOBATHCS B OpraHU3ME.
HckitoueHne COCTaBJISIOT TaKU€ HEHACHIIICHHBbIE JKUPHBIE KHUCJIOTHI, Kak
AIKO3allEHTaCHOBAs, JJOKO3areKCaeHOBasl, JIMHOJIEBAs, JIMHOJICHOBAs U apaxua0HOBas,
KOTOpbIE JOJIKHBI IMOCTYINaTh B OpPraHW3M YEJOBEKa C NUIIEH B TOTOBOM BHJIE.
JluHonmeBast KWCIIOTa B TPUCYTCTBUM THAMHUHA W TNHPUJOKCHHA CIOCOOHA
NpeBpaliaThCcsl B apaxuJOHOBYIO KHUCIOTY. YKa3aHHbIE HE3aMEHHUMbBIC KUPHBIE
KHCIIOTBI BXOOAT B cocTaB  (GoCHONMUMHUIOB WM CIy)KaT B  KadecTBe
NpEAIIECTBEHHUKOB  (HampuMep, apaxuJOHOBas KHUCJIOTa) MPOCTaraHANHOB,
JIEUKOTPUEHOB, TPOMOOKCAHOB U MPOCTALMKIWHOB. Ilpu oTCyTCTBMM WU
HEJIOCTATOYHOM IMOCTYIJICHUU B OPraHU3M HE3aMEHUMBIX KUPHBIX KUCIIOT Y YeJIOBEKa
OTMEYAaeTCs 3aJiepKKa pocTa, HapylleHue (YHKIUKA TOYeK, OTMEYarTCs
MaTOJIOTUYECKHE W3MEHEHHS B KOXKE, MOXET pa3BUTbcs Oecruioane. OCHOBHBIMU
MUIIEBBIMU UCTOYHUKAMU >KUPOB JIJISl YEJIOBEKa SIBJISIOTCS: MOJIOKO, MSICO, SIMYHBIN
KEJITOK, CBHHOE CaJlo, KOMYEHOCTH, MSCO, pblOda, Opexu, pacTUTENbHbIE Maca.
buonornyeckas 1EHHOCTb JKMPOB  ONpENENseTcs  OOBIYHO  KOJMYECTBOM
MPUCYTCTBYIOIIMX B HHUX HE3aMEHUMBIX KUPHBIX KHUCIOT U HX YCBOSIEMOCTHIO.
OnTUMaJIbHBIM CUHMTAETCSl CIEAYIOLIEE COOTHOIIEHUE MKUPHBIX KUCIOT B IMHUIIEBOM
pallMoHe: HACBIIICHHbIE >KUPHbIE KHUCIOTHI - 30%, MOHOHEHACHIIIEHHBIC THIA
0JIEMHOBOM KHCIOTHI - 60%, moimmHeHackIeHnble - 10%. D910 gocTthraercss B TOM
cly4ae, €Clu COOTHOUIEHUE PACTUTEIbHBIX U KUBOTHBIX KHUPOB B PallUOHE MUTAHUS
cocrasisier 3:7.

JIns HOpMaJIBLHOTO POCTa U PAa3BUTHSL PEOECHKY HEOOXOIUMBI TaK)K€ BUTAMUHBI.
ButamMuHbI - 3TO OpraHMYeCKUE COCITUHEHUS, COIepIKaIMecs] B TPOAYKTaX MUTaHUS B
OYCHb OTPAHMYCHHBIX KOJIMYECTBAX, HO WIrpAlOlIUe BaXXHYIO POJb B MeTabOIu3Me
O€JIKOB, XUPOB U YTIEBOAOB, B OCYIIECTBICHUH MHOTOYUCICHHBIX (QYHKIUN
opraHusma, 1Jisi o00pa3zoBaHus 1 0OHOBIIEHUS KJIETOK U TKaHEeH yesnoBeka. B HacTosimiee
BpeMs U3BECTHBI 13 BUTAaMUHOB: xupopacTBopumeie - A, D, E, K u BogopacTBopumbie
— B (tnamun), B (pubodumasun), Bs (mupunokcun), Bi» (umanokobanamun), PP
(HMAIH, BKJIFOYAONINN HUKOTUHOBYIO KUCIOTY M HUKoTHHaMu ), C (ackopOuHOBas
KHCIoTa), onmeBas Kkuciaora (¢dosanH), TaHTOTEHOBAs KUCIIOTa, OMOTHH (BUTAMHH
H). Kaxnpiii BuTamMuH oOnagaeT ompeneleHHON (PYHKIMEH WIM KOMILIEKCOM UX.
JnmuTenbHbIi HEJIOCTaTOK BUTAaMUHOB COMPOBOXKIAE€TCS CHUYKEHHUEM
TPYIOCTIOCOOHOCTH, YXYAIICHHEM 3I0POBBS U B TSHKEIIBIX CITydasX MOXKET MPUBOIUTH
K cMmepTd. YenoBedyecKUil OpraHu3M MOXKET B OrPAHUYEHHBIX KOJIMYECTBAX
CUHTE3MpPOBaTh  BHTaMHMHBI. TakK, AaMHUHOKHCIOTa  TpunTtopaH  CIOCOOHA
peoOpa3oBbIBATECS B HUKOTHMHOBYHO KHUCJIOTY, YJIbTpaduoJeTOBOE OO0IyUYeHHE
crnocoOcTByeT 00pa3oBaHMIO B KOXK€ BHTaMHHA D, MOTpeOHOCTh B MUPHUJIOKCHHE
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BO3pACTaeT C YyBEIMYCHHEM COJepKaHus Oenka B mnuie. Kuieunsie OakTepun
YEJIOBEKAa B T€X WJIM MHBIX KOJWYECTBAX MOTYT MPOU3BOAUTH BUTaMHUHBI: K, OMOTHUH,
bonMeBy0 KHUCIOTY, LHMAaHOKOOATaMUH, NHPUJIOKCUH, NAHTOTEHOBYIO KHUCIOTY,
pubodaaBuH.

PacueTsl moka3pIBaIOT, 4TO JdaKe CaMblii cOaTaHCUPOBAHHBIA U Pa3HOOOPa3HBIN
palyoH, COOTBETCTBYIOUIUNA CPEIHUM dHEpro3arparam, AePUIUTEH MO OOJIBIIIMHCTBY
uraMuHoB Ha 20-30%!*. B mnpupome He CylecTBYeT IPOAYKTa, CIOCOOHOIO
OJIHOBPEMEHHO COJIEp>KaTh BCE€ BHUTAMUHBI B HEOOXOJIUMBIX KojudecTBax. s
obecrieyeHus: opraHu3Ma BUTAMUHAMHU CJIEAYET BKJIOYATh B PAllMOH BCE OCHOBHBIE
IPYNIBI MHUILIEBBIX TPOIYKTOB (OBOIIU, (GPYKTHI M COKU U3 HUX, 36PHOBBIE MTPOTYKTHI,
MSICO, PbIOY M TITUILY, MOJIOYHBIE MTPOIYKTHI, YKUPOCOAEPKAIINE MPOIYKThI TUTAHUS).
CornacHo COBpeMEHHBIM JaHHBIM HauOoOJiee aKTyaJbHOW MPOOJIEMON BO MHOTHMX
CTpaHax sBisieTCS AePUIMT THAMUHA, HUAIMHA, puOOQaBuHA, (OIUEBOU W
aCKOPOMHOBOM KHCIIOT.

3HauUTENHbHOE OOJBITUHCTBO OMOJIOTMYECKH AKTHUBHBIX COCIMHECHHM, KpailHe
BXKHBIX JIJISI )KMU3HU YEJIOBEKA, HE CUHTE3UPYETCS B OPraHU3ME YEJIOBEKA, B CBSI3U C
YeM OHHM CTaJIi OTHOCUTHCS K HE3aMEHUMBIM (DAaKTOpaM MUTAHUS. DTO UCIIOIh3YEMBbIC
B KA4eCTBE OCHOBHBIX TIpynn (yHKIHUOHAIBHBIX MNPOAYKTOB  BHUTaAMUHBI,
antuokcuaanTel, [IHXKK, MunepansHbie BeliecTBa, MUIIEBLIE BOJOKHA, HE3aMEHUMbIE
AMUHOKHCJIOTHI U OJIMTOCaXapHbl.

ButaMuHbl — ocoOble OENKOBBIE BEIIECTBA, OOECICUMBAIOIINE B OPTaHU3ME
OMOXMMHUYECKHUE TMPEeBpAllleHHs, pEeakluu, OOMEH BellecTB, 0€3 4Yero KU3Hb
HEBO3MOYKHA.

Buramunbl, cBsi3aHHBIE C pa3IU4YHbIMU (DEepMEHTAMM, MPUHUMAIOT Y4YacTHE B
obecrieueHny opranusma sueprueii (Bi, Bz, PP), buocunTese n npespaiienny 0€IKoB
1 aMuHOKUCIIOT (B¢, B12), reHeTHUECKOr0 MaTepraia KJIETOK - HyKJIEMHOBBIX KUCIIOT
(ponueBasi KucioOTa), KUPOB M CTEPOUIIHBIX TOPMOHOB (TIAHTOTEHOBAs KHUCIOTA U
ouotuH). ButamuH A ywacTByeT B oOecleueHWH 3peHHs U HEOOXOIUM s
dbopMupOBaHUs CIM3UCTHIX IOKPOBOB, JIHJEpPMHCA, UMMYHHON cucteMbl. be3
BUTaMHHA [| HEBO3MOXHO BCAaChIBaHHE KalbIUs U (OPMHUPOBAHUE CKEJIeTa U 3yOOB.
Butamna K ydactByer B cBepThiBaHMM KpoBH. CaMblii NONyJSIpHBIA BUTaMHUH C
(ackopOuHOBasi  KHUCJIOTAa) NPUHUMAET y4yacTMe B  00pa3oBaHHM  OEIKOB
COCAMHUTEILHON TKAHU - KOJIJIar€Ha U AJIaCTUHA, HEOOXOAUMBIX JJisi (GOPMUPOBAHUS
COCYIIOB, Xpsllel, ocToBOB kocTeil. Bmecre ¢ Butamunom E u [(-kapoTuHom npu
y4acTUM MUKpOdJIeMeHTa cejeHa BuUTamMuH C obecnieynBaeT (PyHKIIMOHUPOBAHHE
AHTUOKCHJIAHTHOM CHCTEMBbI OpPraHU3Ma, 3allUIIAIoNIed KIETKH OT IOBPEKICHUS
MPOJAYKTaMU OKHUCIICHHUSI.

UccnenoBanusiMu yctanoBieHo, 4to oT 70 mo 100% HaceneHus HUCIBITHIBACT
Hegoctatok Butamuna C. YV 40-80% mroneii onrymaercs nedunut ButaMuHoB B, Bo,
Bs, Bi2, QonueBoit kuciotel u P-kapotuHa. bojee MONMOBUHBI HaceleHUS
Henonoay4aet ButaMunsl A, 1, E, K.

Ot nedpunura ButamunoB A, B, C cTtpagarot koxa, BOJIOCH, HOITH. [IpuymHa —
KOXa BOJIOCHI W HOTTH HanOOJee YacTO COMPHUKACAIOTCS C BHEUTHUMHU (PaKkTOpamu

14 CoopHMK pelentyp O M KyIMHAPHBIX U3JE/IM I OpraHu3allii TOPAYUX 3aBTPAKOB U 00€10B oOydaromumcs 1-
4-x KaccoB 001Ie00pa3oBaTeNbHBIX OpraHu3aiyi, 136 c.
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Cpenbl M OKa3bIBAIOTCS HECTIOCOOHBIMU TMPOTUBOCTOSITH TOKCHYECKUM BEIIECTBAM,
HaxXOJAIIUMCS B BO3AyXe U BoJe. B pe3ynbrate oTMedaercs MOSBICHHUS CYXOCTH U
HISTYIICHUS] KOXH, TPEIIMHKUA Ha Ty0ax, yrpeBas Cblllb, JJOMKOCTh U BBINAJICHUE
BOJIOC, MX MCTOHYCHHE M IOTYCKHEHHME LBETA; JOMKOCTb HOITEM, yTpara HX
[JISTHLIEBOTO CJIOSI.

3aMETHO CKa3bIBACTCS HEIOCTATOK BUTAMUHOB Y HA COCTOSIHUE HEPBHOM CUCTEMBI
- MPOABISETCS PA3IAPAKUTEIBHOCTbIO, PACCTPOMCTBOM CHA, HEPBHBIMHU CpBIBAMHU,
COCTOSIHUEM I1OJJABJICHHOCTH.

Ot npedpuuura cTpagaeT W MbllIEYHAs CHUCTEMa - OBICTPO pa3BUBAETCS
YTOMJIIEMOCTb, BSJIOCTh U CITA00CTb.

Hedurut BUTAMHUHOB CHOCOOCTBYET TUIyOOKOMY HApyUIEHUIO OOMEHHBIX
IPOLIECCOB, 3aMETHO  BIMSIOIIUX HAa HMMMYHHYK CHUCTEMY, CHIKAKOLIUX
COTMPOTHUBIISIEMOCTh OPraHU3Ma K MPOCTYTHBIM ¥ HH(PEKIIMOHHBIM 3200JICBaHHSIM.

C oBomamu 1 ppyKTaMu MOKHO TIOJTYIUTH BUTaMUH C, (OMEBYIO KUCIIOTY | [3-
KapoTuH, ocTtasibHble 10 u3 13 Hanbosee BaXKHBIX BATAMUHOB HaXOSTCA B IOCTATOYHO
KaJIOpUMHBIX MPOAYKTAX - B Msice, pblOe, silljax, Macie, Xjeoe.

Crnenyromieil cocTaBisioOmed B IepeyHe HE3aMEHUMBIX (AKTOPOB IMUTAHUS
SBIIAIOTCS. MUHEpAJIbHbIE BelllecTBa. MuHepalibHbIe BEIIeCTBA HEOOXOAUMBI IS
HOPMAJILHOTO (DYHKIIMOHUPOBAHUSI UMMYHHOM CHCTEMbI OpraHu3Ma.

[Toyyaembie OpraHu3MOM Jaxe B HEOOJIBIIIOM KOJIMYECTBE COSAMHEHUS Kelie3a,
Maprasiia, celieHa, KpeMHHUsI, Topa U JPyrue MUKPO- U MAKPOIJIEMEHTHI TPOHUKAIOT
yepe3 CTEHKUM KPOBEHOCHBIX COCYZOB B BHUJE MOHHBIX COCAMHEHUM M OKA3bIBAIOT
MOIIIHOE AHTHUOKCUJAHTHOE, AaHTUTOKCUYECKOE BO3AEHUCTBME Ha opranusM. llox
JEUCTBUEM MHOTMX MHUKPO- M MAaKpO3JIEMEHTHBIX COEAUHECHUN YCUJIMBAECTCA
JETOKCUKAIIMOHHAS (DYHKITUS KOXKHU, U OTUM CaMbIM CHUMAETCS Ype3MEpHas Harpy3ka
C MOYEK, [IEYEHH.

MUKpO37IEMEHTHI SBJISIFOTCS KaTaTu3aTOPAMU MHOTUX OMOXUMHYECKUX PEaKIIHi,
IpoXosluX B opranu3Me. OHU MOAJIEPKUBAIOT TUIPOIICKTPOJIUTUUECCKUNA OaJlaHC
OpraHu3Ma, HOpPMaliu3ysl KHCJIOTHO-IIEJIOYHOE PABHOBECUE B KUJKOCTHBIX Cpeaax
OpraHu3Ma.

Kanbuuii - cocrapisier 0CHOBY KOCTHOM TkaHu. [IoBbIIaeT 3auTHbIE (YHKIIMH
OopraHu3Ma, CIOCOOCTBYET BBIBEJACHHUIO CTPOHLIMS WM CBUHIIA U3 KOCTEW, oOjamaer
AHTUCTPECCOBBIM, aHTHAJIEPITUYECKUM JIEVCTBUEM.

docdop - OCHOBHAS YaCTh €r0 COCPEOTOUYECHA B KOCTSX, 3yOHBIX TKAHSX, B KOXKE,
BaykeH i moanepxkanus pH-6amanca. @ocdopy NpuUHAUICKUT BeayIlias pojib B
JEATEIBHOCTH LIEHTPAJIIbHON HEPBHOU CUCTEMBI.

Maruuii - «<aHTHCTPECCOBBIN MaTepHran), AaHTUOKCUJAHTHBI MUHEPAJ, BXOAUT B
coctaB Ooiree yeM 200 dhepMEHTOB, IIPU €0 ydacThH ocymiecTBisercs cuates JJHK,
PHK, a »1o mpodmmaktiika HOBOOOpa3oBaHWM; yIydliaeT OOMEH BEIIECTB B
COCYIMCTOM CTE€HKE, HOpPMaJIM3yeT apTepualbHOe naBieHue. [Ipu mocrarouHom
KOJIMYECTBE B OpraHW3Me MarHusi XOpOIIO yCBaWBaeTcs Kaiubluil, gocdop, Kaaui,
ButamuHbl Tpynnsl B, C, E. Maruuii BEINOJIHAET BaXKHYIO (PYHKIUIO B IPOPUITAKTUKE
3a001€BaHUM TTOYEK U ceplia.

Kanmnii - «3HepreTuyeckuii MUHEpal», CTUMYJIUPYIOUIUMN Iepenadyy HEPBHBIX
UMITYJIbCOB, HEOOXOAUMBIX JJII HOPMAJILHOTO COKPAIICHHS MBI, B TOM YHUCIE U
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MBIIIIBl CEpPALA, PEryJUpyeT CEepJCYHbId pUTM, NOJJIECPKUBAET HOPMAJIbHYIO
GYHKIIHIO TI0YeK ¥ TOPMOHAIIbHBIN OallaHC HAIIOYEYHUKOB, OOMEH BEIIECTB B KOXKE.

CoennHeHUs Kausl OKa3bIBAIOT IIEJICOHOE (PU3UOTOTHIECKOE BO3ICHCTBUE HA BCE
OOMEHHBIE TPOIIECCHl B KIETKAaX W TKAaHAX, CIIOCOOCTBYIOT YCHJICHHIO TKaHEBOTO
JbIXaHUSI B MUTOXOHJPUSX KIeTOK. Kanuil sBISIETCS OCHOBHBIM SHEPreTUYECKUM
MUHEPAJIOM JIsl HOpMaJIbHOUM paOOThI MBIIIIII, B TOM YKCJI€ U MBIIIIBI CEP/ILIA.

Hatpuii - peryaupyer OCMOTHYECKOE JABJICHHE B KJIETKE, IMOBBIIIAET TOHYC
COCYIMCTOM CTEHKHU. BBIMOTHAET BaXXKHYIO POJIb B MPOIECCE ACTOKCUKAIUU KOXKH,
OUMILICHUS TIOP, YCUJICHHUS IbIXaTeIbHON (YHKIIUU KOXKHU.

[{UHK - ABJISIETCS OCHOBHBIM MUHEPAJIOM JJIs1 CO3/IaHUSI AaMUHOKHUCIIOT, Y4aCTBYET
B IIOCTPOCHHHU BCEX KIETOK OpraHu3Ma, CIOCOOCTBYET MPOJOHTHUPOBAHHOMY
JNEUCTBUIO MHCYJIMHA, YTO CHUKAET MOBBILICHHBIM caxap KpoBu. BMmecte ¢ xpomom
noBeImaeT 3GHEKTUBHOCTh HMHCYJIWHA, CIOCOOCTBYET OTJIOKEHHIO TJIMKOTEHA B
MEYeHW, YTO BAXKHO MPHU caxapHOM auabere. YCHUIMBAET MPOTUBOBOCHATUTEIHHBIC
GbyHKIUKM KpOBH, 00JalaeT aHTUAJUIEPTUYECKUM JelicTBHeM Ha Koxy. [llupoko
MPUMEHSIETCS B IEPMATOJIOTUH U KOCMETHUKE.

Kene3o - aHTHaHEMUYECKHII MHUHEpaJl, BXOJUT B MOJEKYJTy TI'€MOTJIO0MHA,
y4acTBYET B OKCUT'€HAIlMU KJIETOK, YCBAMBACTCS OPraHU3MOM TOJIbKO MPHU HAJTUYUU
ButamuHoB C u E; nmocraroyHoe KOJWYECTBO B OpPraHU3ME MPUIAET KOXKE PO30BBIM
1BET (Mcue3aeT 0JeTHOCTh KOKHBIX ITOKPOBOB).

Mapraneny - «aHTUOKCUJIAHTHBIM MHMHEpAD», Y4YacTBYeT B CTUMYJISLIUU
runo(u3apHoO-HaMOYEYHUKOBOM CHUCTEMbI, B CHHTE3€ (EPMEHTOB, YCHJIMBAET
MOTJIONIEHHUE TJIOKO3bl KJeTKOHM, perynupyeT ¢ynkiuun [HHC, penpoaykTuBHBIX
opraHoB. Monsl Mn JIeTKO MPOHUKAIOT B KPOBb YEPE3 KOXKY, YCUIIMBAS MPOAYKIHUIO
€CTECTBEHHBIX TOPMOHOB, YTO CIIOCOOCTBYET OMOJIOKEHHUIO OpraHu3Ma, KOXKHU.

KpeMHuii - BBINOJNHAET BAXHYI pOJb B NPOQUIAKTHKE Pa3BUTHS
CKJIEPOTUYECKHX TPOIIECCOB W 3a00JIEBaHWI OIMOPHO-ABUTATEIILHOTO arrapara,
yiydiiaer GyHKIUIO CTPYKTYPHBIX 3JIEMEHTOB KOXKH, BOJIOC, HOTTEH, 3a/IepKUBas
MPOLIECCHI YBSAAHUS KOXKH.

Menp - MOBBIIAET YMCTBEHHYIO aKTUBHOCTH, MBIIICUYHBIA TOHYC, PETYIUPYET
NUTMEHTHBIA OOMEH, TMOBBIIIAET YCBOSIEMOCTb JKE€jle3a 3a CYET YJIy4IlleHHs
KPOBOOOpAILIEHUSI B CJIOAX KOXKHM, BOCCTAHABJIMBAECT HOPMAJbHBIA LBET KOXKHBIX
MOKPOBOB.

CelleH - CHUXKAET PUCK COCYJIUCTHIX 0O0JIE3HEH, MOBBIIIAET COMPOTUBIISIEMOCTD K
OHKOJIOTMYECKUM 3a00JIEBaHUSM, YIyUIlIaeT KPOBOCHAOKEHUE KOXKHU.

Mon — BXOAMT B COCTaB TOPMOHA IIMTOBUIHON >KeIe3bl THPOKCHHA.
ObecnieunBaeT yCTOMYMBOCTh OpraHU3Ma K MOBPEXKAAOMMM (aKTopaM BHEIIHEH
Cpelbl, YBEIMYMBAET CHOCOOHOCTHh JIEHKOLUMTOB pa3pyliaTh O0J€3HETBOPHBIC
MUKpPOOPTaHU3MBI, OMpPENesieT BO MHOTOM YMCTBEHHbIE crocoOHOCTH. OIHUM U3
OCHOBHBIX MCTOYHHMKOB M0OJla B TUTAHUM SIBJISIETCS MULIEBAsl HOAUpPOBaHHAsA CcOJib. B
2019 r. ObTa BHECEHA MOMpaBKa B JIEHCTBYIONINE CAaHUTApPHBIC HOPMBI M TpaBuUJa,
omnpeeNuBIIas 00s3aTeIbHOCTh UCIOJIb30BAHKS B 00PAa30BATEIIbHBIX OpPraHU3AIUSIX
IpyU TPUTOTOBICHUH ONIOA HOAMpPOBaHHOW conu. MccinemoBaHusi CBOMCTB iopara
KM B IHIIEBOM WOAWPOBAHHOW COJIM IOATBEPAWIM €€ YCTOMYMBOCTH IIPH
KUISTYEHUU B HEUTPAbHOW M TOAKUCIEHHOW cpelie B MOJENbHBIX ycloBusx (270
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obpasioB).  CrmemoBaTelbHO,  TEXHOJOTMYECKHE  KapThl,  HMCIOIIUECS B
oOpa3oBaTeNbHBIX OpraHu3alUsaX Ui JAeTed, He TpeOYIT TEeXHOJIOTHYECKON
KOPPEKTUPOBKM B IEJISIX COXPAHEHMsS HOJa B TOTOBBIX OJIF0OAAaX. DTO IO3BOJIAET
cienaTh BBIBOA 00 OXHIaeMOM MNpoQMIakTHUeCKOM 3(derre mnepexoga Ha
HOIMPOBAaHHYIO COJb MpPU MPUTOTOBICHUU ONIOJ B JIETCKUX OpPraHU30BaHHBIX
KOJUIEKTUBAX.

®dTOop - HOHBI PTOpa «3yOHON MUHEPAID», HO TAK)KE YCHIIMBAIOT IJIOTHOCThH BCETO
KOCTHOTO arrapara. MloHsl nonazaroT B OpraHu3M U yCHWIMBAIOT BCACBIBAHUE KAJIBLIMS.

XJ0opuapl - UrparoT PoOJb PEryJSATOPOB BOJHO-COJIEBOr0 OOMEHa B KIETKE,
NOJJIEP>KUBasi HOPMAIbHOE OCMOTHUYECKOE JIaBJIEHNE; HEOOXOIMMBI ISl TIPOIYKIIMH
KEJTYTOYHOTO COKA.

Cpenu Bcex HE3aMEHUMBIX (DaKTOPOB MUTAHUS HaU00JIee 3HAUMMBIMHU SIBIISIOTCS
nojuHeHacbhimeHHble kUpHBIe KucaoTel (ITHXK). Onu oka3bpiBaoT
MOJIOKUTENIbHOE JIEUCTBUE HA JIMMUAHBIA CHEKTpP, TeMocTa3 U (pUOPUHOIN3 KPOBH.
[MTHXK o4yeHb 1a0uiIbHBI, TOITOMY HY)KHO YUYUTHIBATh, YTO YBEITUYCHHUE MTOCTYTUICHUS
B opramm3Mm [THXK nomkHO 0053aTenbHO COMPOBOXAATHCS JOTOTHUTEIHHBIM
BBEJCHUEM BHTaMuHa E, T.K. aKTUBalUMA JHUIUTHOTO OOMEHa COIPOBOXKIAETCS
MHTEHCU(UKAMENH OKUCIUTENBHBIX MPOLIECCOB B MeMOpaHax kieTok. IIpu 3ToM Ha
kaxapid rpamm [THXKK mumm B opranusm pospkeH nocrynars 1,0 mr Butamuna E.
[TH)XXK B opranusme MoJBEprarOTCs OKUCIEHHUIO MO JIBYM IyTsAM MeTaboiau3ma —
UUKJIOKCUTEHA3HOMY, B pe3yjbTaTe KOTOPOro O0O0pa3yroTcsi MpOcCTaryiaHIuHbI,
NPOCTALUKIMHBL U TPOMOOKCAHBI, M JIMIIOKCUT€HAa3HOMY C 0OOpa3oBaHHEM
aeiikotpueHoB. [Ipocrarmanauabl  00JaAal0T  Ba3oCHmacTUYECKUM A dexTom,
OKa3bIBAIOT HMMMYHOJENpeccuBHOe JelctBrue. OHU UWHTHOMPYIOT Makpodard,
MIOJIaBJIIOT BEIOPOC aHTUTEHA HA TOBEPXHOCTH Makpodara, pa3pblBalOT CBA3b MEKIY
UMMYHOKOMIIETEHTHBIMH KJIETKAMH, TOPMO3ST CHHTE3 aHTUTEN W JTUM(OKHHOB.
TpomOOKcaHbl, BBI3BIBAasl arperalyi0 M aare3ur0 TPOMOOLUTOB, CIHOCOOCTBYIOT
pa3ButHio TpomOO3a M HIIEMUYECKOW Oosie3HM MHOKapaa. IIpocTanukinHbl —
BEIIECTBA,  XapakTEPHU3YIOIIMECSs  MOIIHBIM  AaHTUAATE3HMOHHBIM  3(PHEKTOM.
JleiikoTprieHsl  00JAAAIOT  MOIIHBIM  OPOHXOKOHCTPHKTOPHBIM  JICHCTBHEM.
JlefikoTpHeHbl aKTUBUPYIOT CHUHTE3 IMPOCTArJIaHAMHOB W NPOCTAUMKIMHOB. Takum
oOpazoMm, npoayktel [THXKK B onTUManbHbIX yCIOBHUSIX MOAIEPKUBAIOT TOMEOCTA3
OpraHu3Ma.

B numeBbIx BellecTBax OAHOBPEMEHHO INPUCYTCTBYKOT HE OJIMH, HE JBa, a
JECSATKU U COTHH MUKPOHYTPUEHTOB, U JIEUEOHO-IPOPUITAKTUIECKHE CBOMCTBA TTUIIH
OMPENENSAIOTCA OTHIOAbL HE MPOCTO OHOJIOrMYecKuMU dPdeKTamu  OTAENbHbBIX
MUKPOHYTPUEHTOB, a SBJISIFOTCS PE3YJIbTaTOM KOMIUIEKCHOTO B3aUMOJICUCTBUS MEXK Y
HUMH.

ba3oBblie pusnonornyeckue pyHKIMU MUKPOHYTPUEHTOB: PETYJISLHS )KUPOBOTO,
yIJIEBOJHOr0, OEJIKOBOTO M MMHEPAJIbHOIO OOMEHAa; ONTHUMM3ALUsl aKTUBHOCTH
(EepMEHTHBIX CHUCTEM; AaHTUOKCHIAHTHAas 3alluTa; oOOecleuyeHue IMpoILEecCoB
KJIETOYHOI'O JIBIXaHMS; MOJAJIEP)KAHUE AIIEKTPOJIUTHOro OajlaHca; MNOIJEp:KaHUue
KHCIIOTHO-LIEJIOYHOTO ~ PABHOBECHUS; TOPMOHOIIOAOOHOE ACHCTBUE; PpEryJisalus
pPEeNpOAYKTUBHON (DYHKIMKM M MPOLECCOB SMOPUOTEHE3a; PErysiilus aKTUBHOCTH
MMMYHHOW CHCTEMBI, yd4aCcTME€ B TIpoOLlecCaX KpPOBETBOPEHUS; PETYJSALIMS
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CBEPTHIBAEMOCTH KPOBH; PETYJISALUSA BO30YAUMOCTH MUOKap/ia U COCYAUCTOrO TOHYCa;
peryJsiiivsi HEpBHOM JESTENIbHOCTH; CTPYKTYpHOE M (YHKIMOHAJIbHOE OOecreueHue
ONOPHO-JIBUraTEIbHOrO amnmnapara; CUHTE3 COCJUHUTEIbHOM TKaHU; peryJisaius
MPOIIECCOB JIETOKCUKAIIMN M OmoTpaHChOpMAIK KCEHOOMOTHUKOB; TOJIEPIKAHHE
€CTECTBEHHOU KUILIEYHONH MUKPOQIIOPHI.

B npupone He cyiiecTByeT Kakoro-audo €IMHCTBEHHOr'O TJIAaBHOT'O MPOAYKTa
NUTAaHUSl WIM NUIIEBOM CyOCTaHUMHU, CHOCOOHBIX MOJHOCTBIO YJIOBJIETBOPUTH BCE
MEHIO CIIEeyeT COOJII0IaTh CAEAYIOIINE IPUHIUIIBL:

1) xanopuilHOCT,  NHIIEBOrO  paluMoHa  JOJDKHA  COOTBETCTBOBATH
HEPreTUYECKUM 3aTparaMm opranusma; 12-17% suepruu ciegyer mojaydaTh 3a CHeT
0enkoB, 25-35% — 3a cuet xupoB u 50-55% — 3a cuer yriaeBooB.;

2) ciemyeT MPaBUWIBHO pacHpenessiTh KAIOPUMHOCTh pallioHa B TEUCHUE JTHS —
3aBTpak -20-25%; ob6en 30-35%; monaauk 5-10%; yxun 25-30%.

3) muma AO0HKHA COJEPKaTh ONTHMAJbHBIE KOJIMYECTBA OEJKOB, XUPOB H
YTJIEBOJOB;

4) nuIEeBOM panMoOH JIOJDKEH OOecnedyMBaTh OPraHu3M HEOOXOAMMBIM
KOJIMYECTBOM BOJIbl, BATAMHHOB, MUHEPAJIbHBIX COJIEH U COAEPKATh BCE HE3AMEHUMBIE
AMUHOKHUCJIOTBI M HEHACBIIICHHbIE >KUpHbIE KuciaoTbl. He MeHee onHOM Tperu
CYTOYHOM MOTPEOHOCTH OENKOB M KUPOB JOJKHO OOECIEeUMBATHCS MPOAYKTAMHU
KUBOTHOT'O MPOUCXOKIEHUS;

5) TpOIYyKThI, MCHOJb3yE€MblE B JETCKOM MUTAaHUU HE JOJKHBI COIEP)KATh
yCWJIMTENEH BKyCa, UCKYCCTBEHHbIE KPACUTEIHU, CTA0OMIIN3ATOPbI, CTUMYJISITOPBI POCTA.

[TumeBbie 100aBKM — CTPYKTYpHbIE KOMIIOHEHTBHI MHUILIEBBIX IMPOAYKTOB, HE
yHnoTpeotisieMble KaK CaMOCTOATEIbHBIN MUILEBON MTPOYKT WIIM KOMIIOHEHT MHUIIH, HO
noOaBiiieMble Ha 3Tamax MPOU3BOJICTBA, XpPaHEHUsS, TPAHCHOPTHUPOBKU MHIIEBOTO
OPOAYKTa JJi YJIy4dlIeHUs WM OOJIETYEHUs MPOU3BOJCTBEHHOrO IpoLecca WU
OT/ICJIbHBIX ONEpALNii, YBEJIMUYECHHUSI CTOMKOCTH IPOJIYKTA K pa3IMYHbIM BUAAaM MOPYH,
COXpaHEHUsI CTPYKTYpbl U BHEIIHErO BHUJA MPOAYKTA WJIA HAMEPEHHOI'O U3MEHEHHUS
OpraHoJIENTUYECKUX  cBOWCTB.  IlumieBble  A00aBKM  MOApA3AEIAOTCS  Ha
peryiaupyromuye  BKyC — NOpOAyKTa  (apomMaTu3aTopbl, BKYCOBbIE  J100aBKH,
NOJICTAIIMBAIOIINE BEIECTBA, KUCIOTHI U PETYJISATOPbI KUCIOTHOCTH); YJIyUIIAIOIINE
BHEIIHUN BUJ NPOAYKTa (KpacUTENIu, CTaOWUIM3aTOPbl OKPACKH); PEryJMpYIOIIHe
KOHCUCTEHLMIO U (OpPMHUpYIOLIME TEKCTypy (3aryCcTuTenu, reneo0pa3oBaTei,
CTAaOMIIU3aTOPBI, SMYJIbIATOPHI); MOBBIIIAIOIINE COXPAHHOCTh MPOAYKTOB MUTAHUS U
yBEJIMYMBAIOLIUME CPOKM WX XpaHeHHs (KoHcepBaHThl). K muineBbiM po0aBkam He
OTHOCAT COEJIMHEHHUS, TOBBIIIAIOIINE NUIIEBYI0 [EHHOCTh MPOJIYKTOB IHUTAHMUS,
HAIMpUMEpP, BUTAMUHBI, MUKPO3JIEMEHThI, aMHUHOKHUCIOTHI. [Ilupokoe ucnoiab3oBanue
NUIIEBBIX J00aBOK MPOU3ZBOAMUTENSIMH MHUIIEBBIX IPOJIYKTOB  OIpEAeaeTCs
CTPEMJICHHEM - YBEJIIMYUTH CPOK COXPAHEHMS KaYECTBA NMUUIEBBIX IIPOJYKTOB, B TOM
YHCJIe CKOPOMOPTALIUXCS U OBICTPO YEPCTBEIOLIUX B YCIOBUSX HEOOXOAMMOCTH UX
NEPEeBO3KM Ha OOJIbLINE PACCTOSHUS; YAOBICTBOPUTH IMOTPEOUTENS BBICOKUMHU U
HACBIIIEHHBIMU BKYCOBBIMU Kauy€CTBAMM IPOAYKTA CBSI3aHO C HCIIOJIb30BAaHUEM
apoOMaTU3aTOpOB W KpACHUTENEW; CO3/JaHME HOBBIX BHJIOB IHUIIEBBIX IPOJYKTOB,
OTBEUAIOLINX COBPEMEHHBIM TPEOOBAaHUSAM HAyKH O MHUTAHWUU (HU3KOKAJIOPUHHBIC
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NPOAYKTbl, UMUTATOPbl MPOJIYKTOB) - 3TO CBSI3aHO C HCIIOJIb30BAaHUEM IHUIIEBBIX
100aBOK, PEryJIUPYIOMNX KOHCUCTEHITUIO MUIIEBBIX MPOIYKTOB.

EBpomneiickum  CoBeTtom pa3paboTaHa cucrema IUGPOBOA KOAUPUKAINH
MUIIEBBIX 100aBOK ¢ auTepoi «E». Ona BrirodyeHa B kojiekc BO3-DAO 1151 nUIeBbIX
NPOJYKTOB KaK MEXKJIyHapoaHas UudpoBas cucremMa KOAU(PUKAIMU TUIIEBBIX
no6aBok. Kaxgoli u3 TmHUINEBBIX J100aBOK TMPUCBOCH IM(pPOBON Tpex- WU
YeThIpeX3HauHblil HoOMep. Homep Mapkupyercss B COUYETaHMM C Ha3BaHUEM
(YHKIIMOHATBHOTO KJIacca, OTPaXXalollero TpyNIUPOBKY IMHUILIEBBIX J00aBOK IO
TEXHOJIOTUYECKUM (QyHKIMAM (mojkiaccam). Hanmuuume B NHIEBOM MPOAYKTE
MUIIEBBIX J00ABOK JIOJDKHO OBITh yKa3aHO Ha MapKUPOBOYHOM sipiibike. CoriacHo
NPEeIJIOKEHHOW cucteMe I1UpoBoil  KoaudUKAUMU MHUIIEBBIX J00aBOK, UX
KJ1accuuKaIs BITJBSIAUT CleayomuM oopa3om (ocHoBHBIE Tpytibl): E100-E199 —
kpacutenu; E200-E299 — koncepBantsl; E300-E399 antnokcumantel; E400-E499 -
crabmimmzatopsl KoHcuctenuuu, E450-E499 — osmymeraropsr; E500-E599 -
PEryJISITOPbI KUCIOTHOCTH, pa3pbixiautenu; E600- E699 - ycunurenu Bkyca u apomara;
E700-E899 — 3anacubie nnaekcel; E900-E999 - rmasupyromme areHTsl, yJIy4luTeln
xJyeba.
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4.2.4. Tema Ne 4 «KpurHuecknm 3HAYMMble HYTPHUEHTbI B PA3JIHYHBIX
rpynmnax npoayKToB»
Heab: O3HaKOMUTBHCS C BPEAHBIMU JJISI 310POBbsl KOMIIOHEHTAMU MUTAHUS JJIS1
MOTHUBHUPOBAHHOTO COKPAIIECHUS UX KOJIMYECTBA B €KEHEBHOM yNOTPEOICHHUU.
KoHTpoJibHBIE BONIPOCHI:
1. Yto noHMMaeTcs Mol KpUTHYECKHA 3HAYMMBIMU MPOAYKTaMU?
2. OCHOBHbIE€ HCTOYHUKH MOCTYIUIEHUS! CKPBITOI COJIM B OPraHU3M, KaKue
3a00J1€BaHUSI MOTYT OBITH CITPOBOIIMPOBAHBI TOBBIIIEHHBIM COJIEPKAaHUEM
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3. OCHOBHBIE UCTOYHUKH MOCTYIUIEHUS CKPBITOIO Caxapa B OPraHU3M, KaKue
3a00JIeBaHUsI MOTYT OBITh CIIPOBOLIMPOBAHBI MOBBIILIEHHBIM COJIEP)KaHUEM
caxapa, moTpeOIsIeMOro ¢ MUIIEBLIMHU MPOAYKTaMU U Orogamu?

4. OCHOBHbBIE HCTOYHHMKHU NOCTYIJIEHUSI B OPraHU3M HACBILIEHHBIX KUPOB U
TPAHCHU30MEPOB KUPHBIX KUCIIOT, KaKhe 3a00I€BaHMsI MOTYT OBIThH
CIIPOBOLIMPOBAHBI MOBBIIIEHHBIM COAEPKaHUEM HACBIIIEHHBIX KUPOB U
TPAaHCU30MEPOB JKUPHBIX KUCIIOT, MOTPEOIIIEMbIX C MUILEBBIMU MPOYKTAMU U
omonamMu?

5. Kakue MeponpusaTusi MOT'YT MOBJIUSATh HA CHUKEHUE B MEHIO COJEPKaHUS
KPUTHYECKH 3HAYUMBIX HYTPUEHTOB?

CnpaBouHble MaTepuajbl N0 TeMe:

['oBOpst 0 370pOBOM MHUTAHWKM OOJIBIIOE BHUMAHHUE YICISIETCS COKPAIICHUIO
noTpeOIeHUsT COJIM, caxapa, >KUPOB JKHUBOTHOTO TPOUCXOXKICHUS, B TOM 4YHUCIE
MPOAYKTOB UX coJiepKaiux. HyTpueHThI, 0Ka3bIBaIOIINE HETATUBHOE BO3/ICIICTBHE HA
3JI0POBbE U TPEOYIOIIME PErNIAMEHTALIMY NPEIEIbHbIX 3HAUCHUN MTOTYYUIN HaA3BAHHE
KPUTHYECKU 3HAYMMBbIX HYTPUEHTOB. [Ipu 3TOM HEOOXOAMMO YETKO MOHUMATh KaKue
IPOIYTHI HECYT B c€0€ CKPBITYIO YTPO3y.

HapamuBanue mnpousBojACTBa MHINEBBIX MPOAYKTOB Bce Ooisiee TIIyOOKOM
nepepaboTKu, ObICTpasi ypOaHU3aIus U U3MEHEHUE 00pa3a ®KU3HU MEHSIOT TeHICHIINT
B 00acT muTaHus. J{oCTymHOCTh U IIEHOBAsi MPUEMIIEMOCTb ITPOIYKTOB, MPOIIEIIINX
rIIyOOKYI0 TEXHOJIOTHYECKYIO MepepaboTKy, MoBkIaTcs. Bo BceM Mupe HaceneHue
noTpedIIsieT Bce 00JIblie BHICOKOKATOPUUHOMN MUY CO 3HAYUTEIbHBIM COJEPKaHUEM
HACBIIIEHHBIX KUPOB, TPAHCKUPOB, CAXaPOB U COJIH.

Conpb sBiIsIETCS OCHOBHBIM UCTOYHUKOM HATpUs, MPU 3TOM yCTAHOBJIEHA CBS3b
MEXIy TOBBIIIICHHBIM TTOTPEOJICHHEM HATPHS U TUNIEPTOHUECH, a TAKXKE YBEIHUCHUEM
pHUCKa CepACUYHO-COCYTUCTBIX 3a00JIeBaHUN W MHCYJIBTOB. OJHOBPEMEHHO, 110 MEpe
OTXO/Ja OT TPUBBIYHBIX CXEM T[HTAHUS CHIDKAETCA TMOTpeOJeHUE KITIOUYEBBIX
COCTABJIAIONIUX 370POBOTr0 panuoHa — (PYKTOB, OBOIICH M MHUILEBBIX BOJOKOH (B
YaCTHOCTH, LEJbHBIX 3J1aKOB). @PYKTHI U OBOLIN COJEPKAT KAJIHii, CIIOCOOCTBYIOIIMIA
CHIKEHHIO KPOBSIHOTO JaBlieHUs. Poib mepepaOOTaHHBIX MUILEBBIX MNPOIYKTOB KaK
MCTOYHHUKA COJIM B pAllMOHE OOBSICHAETCA TEM, UTO COJEPKAHUE COJIM B HUX OCOOEHHO
BBICOKO (B CiIyyae TOTOBBIX OJIIOJ, MSCONPOAYKTOB, TaKUX KaKk OEKOH, BETUYMHA U
CBIpOKOIYEHasi KoJjidaca, ChIpOB, COJIEHBIX CHEKOB, JIAMIX OBICTPOr0 MPUTrOTOBIICHUS
U T.J.), @ TAaKXK€ T€M, YTO OHHU MOTPEOIAIOTCS YacTO M B OOJBIIMX KOJIMYECTBaX (B
ciryyae xJjieba u nepepaboTaHHBIX 3€pHOBBIX MPOAYKTOB). Coib Takke 100aBiseTCs B
MUILY BO BpeMsl PUTOTOBJIEHUS (B BUJI€ CyXUX OYJIbOHOB) WJIM YK€ Ha CToJie (B BUJIE
COYCOB U MUIIEBOI coiin). BMecTe ¢ TeM MHOTHE IPOU3BOAUTENN MEHSIOT PELENTYPY
CBOCH TMPOAYKIMH JJIS COKpAIlCHWs] COAEpX aHUS COJU, U TOTPEOUTENsIM
pEKOMEHIyeTCsl 00paliaTh BHUMaHUE Ha 3TUKETKU MPOIYKTOB U BEIOMPATH MPOTYKTHI
C HU3KHUM COJIEpKAHUEM HaTpHsI.

BO3 pekomenayet B3pociabIM NOTPEOISATh MEHEE 5 T COJIU B IEHb (UyTh MEHBIIIE
OJIHOM 4yalHO# 10XKH). {15 nereit B Bozpacte oT AByX A0 15 mer BO3 pexomenayer
KOPPEKTUPOBATH PEKOMEHJAOBAHHOE MAKCHUMAJIbHOE NOTPEOJIEHHE COJIM B CTOPOHY
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YMEHBIIECHUSI UCXOJI U3 MX MOTPEOHOCTEH B SHEPTUU IO CPABHEHHUIO C B3POCIBIMH,
YTO COOTBETCTBEHHO COCTAaBISACT 2,5-5 rp/CyTKH.

Crnemyer OTMETHTb, UYTO HATPUM SBIISCTCS BAXKHEHIITIM OMOTEHHBIM 3JIEMEHTOM,
HEOOXOJMMBIM JIJIs1 MOJIIEPKaHUsl BOJHO-LIEIOYHOr0 OajlaHca, mepegayd HEePBHBIX
UMITYJIbCOB, HOPMAJIBHOTO  (DYHKIITMOHMPOBAHUSA KIETOK. M30BITOK  HaTpus
COTIPOBOXK/IAETCS IMOBHIIIICHUEM KPOBSHOTO JIaBJICHHSI, IOBBIIIICHHBIM HAIIPSYKEHUEM B
paboTe cepaeyHO-COCYJUCTOM CHUCTEMBbI, HAKOIUICHUEM >XHUJIKOCTH B OpraHHU3Me,
HapylieHueM oOMeHa BeIleCTB, COMPOBOXKAAt0NIErocsi GOPMUPOBAHUEM HU30BITOYHOM
Macchl Tena.

OCHOBHBIE HWCTOYHHUKH MOTPEOJEHUS HATPUS B IMHUIIE ONPEACISIOTCS
KyJIbTYPHBIMH OCOOCHHOCTSIMU M KYJIMHAPHBIMU MPEANOYTEHUSIMHU HACEJICHHUS.
Hatpuii B 3HaUUTENbHBIX KOJIMYECTBAX COJEPKHUTCS B MPOAYKTAX MOBCEIHEBHOTO
ynoTpeOJieHus - B MOJIOKE, Msice, XJICOOOYJIIOUHBIX W3ACIHAX, MSICOMPOIYKTaX,
CHEKOBOM MPOIYKIIMH, a TAK)KE BO BKYCOBBIX J0OAaBKax K MHUIlE (COYCHI, MPUIIPABHI).
Harpuit conepkurcs Takke B IriIyTaMare HaTpUs, KOTOPBIA MIUPOKO UCIOJIb3YETCS B
KaueCcTBE MUIIEBON TOOABKM BO MHOTMX PETMOHAX MUpA.

Jlist permerus ro0anbHOM 3aa9d 1O CHIDKCHHIO 3a00JIEBAEMOCTH HACEICHUS
OXXHpeHUEeM, OOJEe3HSAMH CHCTEMBl KPOBOOOpAIEHWS, HAPSIAy C MPOYUMH
MEpONPUATUIAMHU OO0JBIIOE 3HAYCHUE MMEET COKpalleHue mnorpedsieHus conu. s
peanu3anuy 3TOM 3aJaud Ha TOMYJISIIITUOHHOM YPOBHE HEOOXOIWMO MPOBEICHUE
MJIaHOMEPHON paboThl MO MEPECMOTPY TEXHOJOTHMUECKUX KapT M COKpAIECHHUEM B
TEXHOJIOTUU MIPUTOTOBJICHUS OJIIO/I COJIM, MOBBIIICHUE B CTPYKTYpe MUTaHUsS (PYKTOB
U oBollel, mupokoe MHGOPMHPOBAHHWE HACEJICHHS O JIaHHOM MpodiieMe U ee
npuurHax. B JoMamHUX yCIOBUSX 11e71eco00pa3HO IMOCTENEHHO COKpallaTh
KOJIMYECTBO BHOCHMOM B OJlt0ia MPU MPUTOTOBJICHUH COJH, YOpaTh ¢ 0OEIEHHOIO
CTOJIa COJIOHKY, Mpu (HOPMUPOBAHMHM MEHIO OTJaBaTh MPUOPUTET C HUZKUM
conepxkanueM Hatpusi. CrelyeT OTMETHThb, YTO BKYCOBBIE PEIENTOPHI YelOBeKa K
MOHIKEHHOMY MOTPEOJICHUIO CONU aIallTUPYIOTCS MMOCTENEHHO, PUOTKPhIBas Oosee
IIMPOKUH JUara3oH BKYCOB.

Wtak, OCHOBHBIMH UCTOYHUKAMH TOCTYTUICHHUS HATPUs (MMOBAPESHHOM COJIN) B
OpraHU3M 4YeJOoBeKa SIBJIAIOTCA XJIe0 M XJEOHbIE MPOIYKThI, KOJOACHbBIE U3ACIHS U
MSCHBIE KOHCEPBBI, ChIPbI, KOHCEPBUPOBAHHBIC OBOIIM W COJICHbS, COJICHAs U
KOITYeHasi pplOHast MPOIYKLHUA, a TAK)KE MPOAYKTbI ObICTpOro nutanus (pacr-dyn) u
pasinuyHble KOMOMHUPOBAHHBIE MPOIYKTHI (COYChI, KETUYyNbl U Jp.). ComepkaHue
HaTpus B XJIEOOOYJIOUHBIX U3JIeNusaX Kojieonercs ot 246 no 499 mr/100 r. Mschbie
KoHcepBwl coaepkar oT 400 mr mo .800 mr/100r (s GonbimHCTBA - 0KOJi0 600
Mr/T), BapeHble KojOacHble wm3aenuss or 800 mo 1000 wmr/100r, BapeHo- u
ceipokoruenbie 1500- 2000 mr/100 r. OBoIIHBIE KOHCEPBBI U COJICHBS COJIEPIKAT OT
600 mo 1100 mr/100 r Harpusi. ConmepxkaHue HATpus B PBIOHBIX KOHCEpPBAX
coctasisier 540-700 mr/100 r, B kormueHo# pride - 1o 1000 mr, a B cosieHoM - 6oiee
4900 mr/100 r. B mopuinu HEKOTOPBIX MPOAYKTOB (hacT-Ppya MOKET COACPIKATHCS 10
1000 mr varpus va 100 rp. npoaykra.

duznonorudeckas notTpedHocTs as aereit — ot 200 mo 1 300 mr/cyT.

OCHOBHBIMH HWCTOYHHKAMU JOOABIICHHBIX CaxapoB SIBISIOTCS MYYHBIC
KOHJIUTEPCKUE U3JEIUs, TOPThl U MUPOXKHBIC, KOH(DETHI, CIAKUE KUCIOMOJIOUYHbIC
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MPOIYKTHI M TBOPOKHBIC U3JCNHUA, CIaJKue 0€3aKOroJIbHbIE HATUTKH, HEKTaphl U
cokocojiepkamue HanuTku. [log mo0aBIEeHHBIM caxapoMm CIeAyeT MOHWMATh BCE
BUJIBI TIPOCTHIX YTJIEBOAOB (caxaposa, TITOKO30(PPYKTO3HBIA CHUPOII, KpaxMaabHas
MaToKa, MeJ U Jip.), BHOCUMBIE B MMUILEBON NPOIYKT JJIsl MPUAAHUS CIAJIKOTO BKYyca.

B cootBerctBum ¢ neictByronmmu ['OCTamu B cocTaBe MEYEHBSI MOXKET
coaepxkatbest oT 20 10 45 1/100 1 caxapa, B koHpeTax 65-75 1/100 1, B TUPOKHBIX U
toprax ot 30 mo 65 1/100 r. KucinoMonouyHbsle NpPOAYKTHI, TaKUE KaK CHIPKU
TBOPOKHBIE TWIa3upoBaHHbIe coaepkaT 22- 30 r/100 r caxapa, HorypTsl (pyKTOBBIE
or 6 g0 14 r/100 r, oryptel nutheBbie 7-15 1/100 r. CyliecTBeHHbINH BKJIaJ B
noTpebiieHre caxapa BHOCAT O€3aJIKOTOJIbHbIE HAIMUTKH, KOTOpbIe coaepxar 5-12
r/100 T caxapa, a Tak)ke COKOBast MPOAYKIUs U HeKTaphl - oT 10 1o 35 /100 r.

Ynotpebnenue caxapa (B 4MCTOM BUJE U B COCTaBe MPOAYKTOB U OJI0OJ) B
KonumuecTBax Oosiee 40 T/CYTKM CYIIECTBEHHO TMOBBIMIAET PUCKH (POPMUPOBAHUS
n30BITOYHOM Macchl Tenma, Ooye3Held CHUCTeMbl KpOBOOOpaIeHUs, HapylIeHUN
BOCIIPUUMYHMBOCTH K MHCYJHMHY W JICNTUHY, YXYJLIECHUs NamsTu, kapuecy. BO3
PEKOMEHIyeT OTpaHUYUTh ToTpedenne caxapa B 20 1/cyT (2 CTOIOBBIE JIOKKH).

[Ipobiema kapueca XOpoOIIO 3HAKOMa BCEM, HAuyMHAs YK€ C JIETCKOIO
Bo3pacta. M3BecTHO, 4TO OakTepuu POTOBOM MOJOCTH MUTAIOTCS MPOCTHIMU
caxapamu. B pesynbraTe UX  KU3HEAEATENBHOCTH  oOOpa3zyercss  KHCIOTa,
paspymiaroimiasi 3yOHyr0 5Majib, a 3aTeéM U JEHTUH, (opMUpYyeTCS Kapuo3Has
MOJIOCTb.

l'opmon gnentuH  HeceT UWHGOPMAIMIO B MO3TOBYIO TKaHb 00
YAOBJIETBOPEHHOCTH CBHEIEHHON THUIIEH | BBI3BIBAET B OPraHu3Me YyBCTBO
HacklleHus. OpykTo3a MPEnATCTBYeT MOMAJaHMUIO JIEITHHA B MO3T M CO3JAET
MCKYCCTBEHHOE YYyBCTBO T0J10/1a. Y JIIOIEH ¢ PE3UCTEHTHOCTHIO K JICNITUHY MO3T HE
MOJIy4aeT HY>KHOT'O CUTHAJIA, [I03TOMY UM CJIOKHEE KOHTPOJIUPOBATH CBOM AIllIETHT.
HccnenoBanusi Ha KpbIcax IMOKa3ajd, YTO Yy JKHUBOTHBIX, KOTOPBIC YHOTPEOJSIIOT
bpyKTO3y, BBIpabaThiBaeTcs OOJbINE JIENTHHA, YeM OObYHO. B pesynbrare,
YyBCTBUTEJIbHOCTh OPraHU3Ma K HEMY CHUYXKAETCSI, )KUBOTHBIE TOCTOSIHHO XOTST €CTh.
Korma ¢pykro3y yOuwpanu w3 panumoHa KpbIC, YPOBEHb JIENTHHA BO3BpAIIAJICA B
HOpPMY, alllIETUT CTAOUIIM3UPOBAJICS.

VYuénple u3 HoBoil 3emaHanu mocTapaivuch HAUTU CBSI3b MEXIY JIUIIHUM
BECOM Yy MYXYMH M HMX BO3PAacTOM, OOIIEH KaJOpUMHOCTHIO MUTAHMS, CaxapoM,
ynoTpebsieHneM ankoroyisi, KypeHuem. Camasi CwibHasi CBSI3b IPOCIICKUBAIACH
MeX 1y HabopoM Beca U yrnoTpebiieHHeM caxapa.

AMEpUKAHCKUE YYEHBIE MPOBEIM U3YUYWIH PE3UCTEHTHOCTh K HUHCYIHHY Y
KpBIC, JJaBasi UM IHIILY C BBICOKUM COJIEP>KaHHEM caxapa, B pe3yJibTare CyIEeCTBEHHO
CHIKAJIaCh YyBCTBUTEIBHOCTD K JICNITUHY U UHCYJIUHY.

Wznuimnee exeaHeBHOE YIOTpeOJeHUE caxapa CYyIIECTBEHHO IOBBIIIACT
pucku GOpMHpPOBaHUSA caxapHOro jauabera, YTO OBUIO  TOJATBEPKIACHO
MOMYJISIIIMOHHBIM UCCIIEIOBAaHUEM (B MCCIICIOBAaHUU MPUHUMAIIA ydactue 6omee 51
TBICSIYH Yell.), TpoaopKaBmuMcs ¢ 1991 mo 1999 rr. beuto nokaszaHo, 4To y JIOEH,
KOTOPBIE PETYJSPHO YHNOTPEOJSIIOT MOJACHANIEHHBIE HAMUTKU (JIUMOHAJ, CIaJAKUM
Yail, SHEPTETUKH, CIIATKui Kode) puck GopmupoBaHusi auadera ObLUT BEINIE, YEM B
KOHTPOJIbHOM rpynne B 4,8 pas3a, IE4eHOYHOW HEJOCTaTOYHOCTH — B 3,4 pa3a. Takxke
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B HCCIIEOBAaHUU OBLIO MOKA3aHO, YTO €CIIM YEJIOBEK €KETHEBHO BBIMMMBACT CTaKaH
CJIAJIKOTO JIMMOHAJIa, OH B CpeIHEM MPUOABISET B TOJ, TOJBKO B CBSI3U C ITHUM
dhakTopoM 0KOJI0 6 JmuUmIHUX Kr. Eme ogHMM U3 HEOJIarompusATHBIX MOCIICICTBUI
€XKEIHEBHOTO M30BITOYHOTO  yHOTpeOJIeHHs] caxapa SBJISIETCS HEraTUBHOE
BO3J/ICIICTBHUE TMOBBIIIEHHOIO COJEpP)KaHUSl caxapa B KpPOBU Ha TUIOKAMII, 4YTO
COMPOBOXKJAETCSI CHWI)KEHMEM KOTHUTHBHBIX BO3MOXKHOCTEW OpraHusma -
yXYJIIAETCs MaMsTh, Pa3BUBACTCSl YMOIIMOHATIbHAS TYIIOCTb.

Jna  pemieHus  T00albHOM  3aJaudl 1O  COKPAIGHHIO  KOJIWMYECTBA
noTpedIIeMoro caxapa HeE0OXOoJauMMa peau3alys KOMIUIEKCAa Mep IO TMOBBIIICHUIO
OCBEJIOMJICHHOCTH J€TE€W M UX POJUTENICH O BIMSHHUHU caxapa Ha 3JJ0pOBbE, B T.U. O
OBICTPBIX M OTCPOYEHHBIX »J(PeKTax; MepecMoTp TEXHOJOTHUUECKUX KapT H
COKpaIlleHUE B TEXHOJOTMH IPUTOTOBIICHUS OJIF0/] caxapa, MOCTEIEHHOE UCKITIOUCHUE
U3 palMoHa MUTAHUS IIKOJbHUKOB KOHIUTEPCKUX W3JEIUNA U 3aMEIICHUE HUX
bpykTamMu ®W  HOrypTamu, TONYJSApU3alldsd HCIOJb30BAaHUS  HEKAJOPUHHBIX
Caxapo3aMEHUTENEH.

OCHOBHBIMM HCTOYHUKAMHU SKHUPA, HACHIIICHHBIX KUPHBIX KHUCIOT U
TPAHCU30MEPOB KUPHBIX KHUCIOT SABJISIIOTCS MPOAYKThI, MPOU3BEICHHBIE C
MCIIO0JIb30BaHUEM MSICHOTO U MOJIOUHOTO ChIPhS, KOHJUTEPCKUE U3JIETUs, HEKOTOPbHIC
BU/JIbI MACJIOKUPOBOU MPOTYKIIMHU U COYCHI.

MsicHble TPOAYKTHI, TaKMe KaK KOJOAachl, COCUCKHM U CapleJIbKu, MSCHbBIC
JIeJTUKATeChl, TOTOBbIE KYyJIHMHApHBIC WU3JeNus, noiaydaOpukaThl U KOHCEPBHI,
MO3UITMOHUPYIOTCS KaK UCTOYHHUK IMOJTHOIIEHHOTO O€JIKa ¢ BBICOKOM YCBOSIEMOCTBIO U
OMOJIOrMYECKOM IIEHHOCThIO, B TOXKE BPEMSI OHU SIBJISIOTCS OCHOBHBIMU MCTOYHUKAMU
xupa. Coneprkanue 0eka B BapeHbIX KobacaxX, COCUCKax U capieiibkax KoJjieOaeTcs
ot 8% no 13%, Toraa kak xupa ot 15% no 38%, mpu 3TOM COOTHOIIEHNE OETOK/KUP
coctaBisier oT 1:1,15 mo 1:4,75. B rpynne mojiyKONMYEHbIX, BapeHO-KOMYEHBIX W
CBIDOKOMYEHBIX KOJIOAC U JIEJIMKATECHBIX MSCHBIX MPOJYKTOB COOTHOIICHUE
OeNIOK/>kHp Yalle BO3pacTaeT B CTOPOHY Ipeobnaganus >kupa. Comep:kaHue xKupa B
MSCOPACTUTENIbHBIX KOHCEpPBaX, BBIYCKAEMBIX [0 HAIMOHAJIBLHOMY CTaHAApTY,
koireoaercss ot 8% 10 35,0% u 3aBUCUT OT BUJA U COOTHOIICHUM HCIIOJIL30BAHHOTO
ceIpbs. [Ipu 3TOM Ta xKe MPOIYKIMS, HO MPOU3BOAUMAS 110 TEXHUYECKUM YCIOBUSIM
NpEANPUSATUNA, MOXET COJepXaTh 3HAYUTENIBbHO OOJbllIee KOJIMYECTBO >XKupa. B
KOHJIUTEPCKUX U3JCIUSAX B 3aBUCUMOCTH OT COCTaBa KOMIIOHEHTOB COJIEPKaHUE KHUPa
nocturaet 30%. B roToBeIX coycax U MalilOHE3aX COJAEPKAHHE KUPA MOKET TOCTUTATH
65%. Conepkanre HACBIIICHHBIX XUPHBIX KUCJIOT B MSACHBIX MPOAYKTaX KOJEOIETCS
oT 3,3% 1o 11,6% B 3aBUCUMOCTH OT COJAEpP>KaHUS KUPA U BUJIA MCIIOJIB3YEMOIO
CBIPbs, TP ITOM Yy CYIIIECTBEHHOM JOJIM aCCOPTUMEHTA KOJIOACHBIX H3JIECIUNA OHO
COCTaBJISIET B cpelHeM 5-6%. B mosiouHO# npoaykuuu npu ypoBHe xkupa 1o 10%
TaKXe COepKUTCS 5-6% HACBIILIEHHBIX KUPHBIX KUCIOT.

N36piTOuHOE TOTpEeOIeHNEe >KUPHOM MHUIM TaKKe BO MHOTOM OIPEICIsIeT
pucku (GopMuUpoBaHUS TOBBIIMIEHHONW MAacChl TeJa, 3a00JIeBaHUN CHCTEMBI
KpoBoOOpaImieHusi (aTepocKiepo3a), HAPYIICHUIO KUPOBOTO OOMeHa, (QYHKIUU
MICYECHHU.

OtnenpHO clieyeT OCTAaHOBUTHCS Ha TPAHCU30MEpax >KUPHBIX KHUCIIOT
oOpasyromuxcsi Opu TUAPOreHEe3alluu >KUAKUX PaCTUTENbHBIX Maceld. MmeHHo
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TPAHCHU30MEPBI, OKA3bIBAIOT CYIIECTBEHHOE BJIUSHHE HA PUCKHU PA3BUTHUS CEPIACUYHO-
cocyaucThix 3aboneBanuid. [loaToMy UX copepkaHue B MACIOKHUPOBOUM MPOAYKITUU
ABJISIETCA TTOKa3aTejaeM 0€30MacCHOCTH U CTPOTO perjiaMeHTupyercsa. B cooTBeTcTBUM
¢ nerictByronumu tpedoBarusMu TP TC 024/2011 «TexHuueckuii periaMeHT Ha
MACJIO)KHPOBYI0 MPOAYKIHIO» COJICP)KAHUE TPAHCU30MEPOB KUPHBIX KHUCJIOT B
MACJIOKHPOBOM MPOAYKIIMHU HE JTOJKHO MPEBBIIATE 2%.

Cozparenem MeTolia THAPOreHU3auu (MPUCOSIUHEHUST BOIOPOIAa K JABONHOM
CBsI3U) cuuTaloT paniry3ckoro xumuka Ilons Cabdarbe. B utone 1897 roga on cruenan
OTKPBITHE, 3aJI0KUBIIEE OCHOBBI MPEBPALICHUS PACTUTEIIBHOIO Macja B TBEPAYIO
cyocraniuo, B 1912 romy momyuun 3a 3to HoOeneBckyro mnpemuio. Cabarbe
0OHapy>XUJI, YTO MEJIKUE YaCTHUIIbI HUKEJIS CIIYyKaT XOPOIIMM KaTalllu3aTOPOM peakliuu
ra3oo0pa3HoOro BOJIOPOJAa C ITUIICHOM, MPOCTEHIIUM YIJIEBOJOPOJAOM C IABOMHOM
cBs3pt0. HO BCKOpe BBISICHUIIOCH, YTO TaKMM K€ CIOCOOOM MOKHO MPHUCOCIUHATH
BOJIOPOJ U K JPYTUM BElIeCTBAM ¢ ABOMHOM CBs3bl0. B 1901 rogy Hemenkuii XuMHK
Bunbreasm HopMan nmpuMeHus 3TOT METOT JUIsl TepepabOTKH KUJKUX PACTUTEIbHBIX
Macen B TBepable kupbl, a B 1902 roamy nomyumsn Ha Hero mnarteHT. [Ipomecc
rUAporeHn3anuu (TUAPUPOBAHKUE) MPOUCXOJIUT MPHU MNPOIMYCKAaHUU BOAOPOJA MOJ
JABJICHUEM 4Yepe3 Macjo, HarpeToe 0 BhICOKOM TemmepaTypbl (okoso 200 rpaaycoB
[enbcust). Ilpy »TOM 4YacTh HEHACHIIMICHHBIX >XUPHBIX KHUCJIOT MpEeBpallacTcs B
HACBIILICHHBIE.

N3HavaibHO THAPOr€HU3UPOBAHHOE MACJIO HE CUMTAJIOCh BPEIHBIM U JaXe
PEKOMEH0BAIOCH KaK 310pOBas aJlbTEPHATHBA )KUBOTHOMY kuUpY. Hukoro He cMmytui
TOT (DaKT, YTO MPU YACTUYHOW THAPOTCHU3AIMU HM3MEHSAETCS MPOCTPAHCTBEHHAS
CTPYKTYpa MOJIEKYJI: 3HaYUTEIbHAs 4YaCTh HEHACBIIIEHHBIX KUPHBIX KUCIOT (10 60%)
nepexoauT u3 uuc-¢popmsl B TpaHc-popmy. C TOYKM 3peHUS] MPOU3BOJIUTENCH
MaprapyuHOB HAKOIUIEHUE TPAHC-U30MEPOB BIIMSJIO HAa CBOMCTBA JKHpPA TOJBKO
MOJIOKUTENIBHO, TTOCKOJIBKY MPUBOJUIIO K MOBBILICHUIO TEMIIEPATYPHI IUIABICHUS U
TBEPAOCTU. [ MaApOreHN3UPOBAHHBIE MACTIa U MapTrapuHbl HA X OCHOBE OBLIH JICIICBIIC
CJIMBOYHOTO Macia, JOJbIIE XPaHWUIUCh (laxke O0€3 OXJIAKICHHUS) U TMO3BOJISIN
MHOTOPa30BO€E UCITOJIb30BAaHUE MPH KapKe. IMEHHO ruIpOreHU3NPOBAHHBIN )KUP CTAI
ocHOBOI nHycTpuu "act-¢yn" u neuratenem ee Oypuoro pazsutus. B 1993 roay B
)KypHasue "JlaHuet" BbIlLIA CTaThsl, aBTOP KOTOpor Yonrep Bumer yrBepxkaan, 4To
NOoTpeOJICHUE TPAHC-KUPOB MPUBOAUT K IMOBBIIIEHUIO PUCKA CEPJIEUHO-COCYIUCTHIX
3aboneBanuil. [lpuymHa, MO0 MHEHHMIO aBTOpPA, COCTOSJIa B TOM, YTO TPAHC-KUPHI
BBI3BIBAIOT N3MEHEHUE COOTHOILIEHUS JTUITOIIPOTEMHOB BBICOKOM M HU3KOM MJIOTHOCTH
B CTOPOHY YBEIMYEHHUS IMEPBbIX. OJTO B CBOI oOuepelb ABISETCS (HaKTOpoM,
IpeApacnoiaralllinuM K arepockieposy. CBou npeamnonoxenus Busier noarsepani
dbakTamMu, MOACYMUTAB MOTPEOJICHHE TPAHC-)KUPOB B pAIlMOHE 85 THICAY 30POBBIX
JKEHIIMH, a 3aTeM B TEYCHHE BOCHMU JIET PETUCTPUPOBAI CPEIU HUX 3a00JIEBAEMOCTh
U CMEPTHOCTh OT cepJeyHbix 3a0oneBaHuii. KommuecTBo uH(MApPKTOB, Ciy4yaeB
BHE3aIIHOW CMEpPTU OT CEPJIEUYHOr0 IMPHUCTYNa U BBIPAKEHHOCTh aTEPOCKIEPO3a
OKa3aJIMCh CYIIECTBEHHO OOJBINE CPeAW TEX, KTO BCE 3TH BOCEMb JIET €71 MHOTO
MaprapuHoB. Takum 00pa3om, UCCIEAOBAHUS MOKA3AJIH, UTO TPAHC-KUPBI BEAYT CEOs
VMHA4€e, YE€M LIMC-KHUPBI, HE TOJILKO HAa CKOBOPOJKE, HO W B opranusMe. Hampumep,
OKa3aBIIUCh B cocTaBe (ochOIUIUIOB KIECTOUHBIX MEMOpaH, OHU BIUSIOT Ha paboTy
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OCNKOBBIX  MOJIEKYJ,  TIPOHU3BIBAIOMIMX  MEMOpaHbl, TaK  Ha3bIBAEMBIX
TpaHCMEMOpPAHHBIX OCNKOB. A 3TO B CBOIO OY€pe/b HapyIIaeT Mepeaady CUTHajoB,
HaIpuMep, MPpU B3aUMOJEHCTBUU TOPMOHOB C PELENTOPaMU, MTOCKOJbKY pelenTOpPbI
KaK pa3 ABJISI0TCS TpaHCMEeMOpaHHbIMU Oenkamu. CTpaiaeT TPaHCIIOPT BEILIECTB, BE/Ib
O€JIKOBbIE KaHaJbl JIJIsi MEPEHOCa MOJIEKYJl uepe3 MeMOpaHy TakKe OTHOCSITCS K
TpaHcMeMOpaHHbIM OenkaMm. Tak kak (ocoaunuabl sIBIASIOTCS €IIe U ChIPbeM s
CHUHTE3a MOJICKYJ UMMYHHOW CHUCTEMbI, HAIMUYME B HUX KUPHBIX KUCJIOT B TpaHC-
KOH(OpMAIIUU MPUBOJUT K HAPYIICHUI0O OMOXMMHUM BOCHAIUTEIBHBIX ITPOIIECCOB.
[loMUMO TOBBIMICHUS] PHUCKA Pa3BUTUA aTEPOCKIEPO3a U  COMYTCTBYIOUIUX
3a00€eBaHUN cepJilla M COCYAOB, TpPaHC- HM30MEpPhl MPHUBOASIT K CHUXKEHHUIO
YYBCTBUTEJIBHOCTU KJIETOK IMO/KETYIOYHONM >Kelle3bl K HMHCYJIMHY — pa3BUBAETCS
nuabeT 2-ro TUIa, XPOHWYECKUX BOCHAIUTENIbHBIE IMPOIIECCHl, OXKHUpeHue. Takum
00pa3oM, €cii BMECTO HOPMAJIBHOTO CTPOUTEIHLHOTO MaTepHaia MbI Tpejjiaraem
opraHu3My OpaKOBaHHBIE TPAHC-U30MEPHI, 00pa3yrOTCs NeHEKTHBIE OMOTOTUYECKHE
CTPYKTYPBI, KOTOpbI€ HAUMHAIOT JaBaTh COOM.

Jlnst ymeHbllleHHsT TOTPEOJICHHsT TPaHC-)KUPOB HEOOXOJUMO HCKIIOYUTH U3
palMoHa THWTAHWS MaprapuHbl, MPOCMATPUBATh OTUKETKH HA MpHOOpETacMbIe
MPOAYKTHI HA MPEJIMET COJICPKAHUS B HUX TPAHC-U30MEPOB KUPHBIX KUCIIOT.

Takum 00pa3oM, MEpONPUITHS IO CHUXKEHUIO COACPXKAHUS B MHINECBOI
NPOAYKIIMM KPUTHUYECKU 3HAYUMBIX HYTPUEHTOB PEAIM3YIOTCS MO TPEM OCHOBHBIM
HampaBieHusM: 1) paboTa ¢ HacejleHUEM IO BOMpPOCaM 3A0POBOrO MUTAHULA; 2)
MH()OPMHUPOBAHHUE HACEJICHUSI O COJIEPKAaHUU KPUTUYECKH 3HAYUMBIX HYTPUEHTOB B
NUIIEBOM NPOAYKIUHU; 3) COKpallleHHE KOJIMYECTBAa MPOAYKTOB, HCTOYHUKOB
KPUTUYECKU 3HAUUMbBIX HYTPUEHTOB B MEHIO OPraHU30BaHHBIX KOJJIEKTUBOB.
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4.3. Yueonwvui nnan:

No | Tema KonnuecTBo yacos
JEKIHUs | caM. MPAKT. | BCEro
pabora | pabora
1 BBoaHoe 3aHATHE — HHCTPYKTaX 1 1 2

10 MCIOJIb30BAHUIO CEPBUCOB
pOrpaMMbl, BXOJHOE
TECTUPOBAHUE

2 Posp 1 3HAYMMOCTH ITHUIIEBOTO
dakTOpa B COXpaHEHUH U
YKPETUICHUH 3]I0POBbSI HACEJICHUS,
npoduIakThKe 00JIe3HeH
UBUJIN3AIIUM, TPOMEKYTOUHOE
TECTUPOBAHHE

3 OcHOBBI (HPU3HOTOTHH
IIUILEBAPEHU, IPOMEKYTOYHOE 1 1 1 3
TECTUPOBAHUE

4 OCHOBHBIC KOMITOHEHTHI ITHIIIH,
IPOMEKYTOUYHOE TECTUPOBAHUE

5 Kputnuecku 3HaunmMbie
HYTPUEHTHI B Pa3JIMUHbBIX IPyHIax
MIPOAYKTOB, MPOMEKYTOUHOE
TECTUPOBAHHE

6 Htorosoe 3ansaTue 1 1
Bcero 5 5 5 15




89

CIIUCOK PEKOMEHJIYEMOM JUTEPATYPbI

1. ABertucsn JI.P. ABarsn K.K., Mkptuan C.I'. Xauuksa C.I'. Bnusaue gpaxtuueckoro
MUTAHUS HA COCTOSIHUE 3JI0POBbSI MOJIOACKH // Bompockl MEAUIIMHBI: TEOpUs U
npaktuka: Marep. Mex. 3a0uH. Hay4H.npakT. koH}. -HoBocubupck: CubAK. -
2012.-C. 111-116.

2. ABuun A.Il, XaBoponkoB A.A., Pumi M.A. MUKpPO3IEMEHTO3bl YEIOBEKA:
ATUOJIOTHS, KiIaccuUKalys, opraHonarosiorus. — M., 1991.

3. AmupoBa K.M., Pomun U. A., Cxuapo C. II., CumonoB A. H. Ilone3nas
MUKpo(Iopa KUIIEYHHKa U e€ Koppekius npobuotukamu // [lpumopureTHsie u
MHHOBAIIMOHHBIE TEXHOJOTHUH B JKMUBOTHOBOJACTBE — OCHOBA MOJIEpHU3AIUU
arpomnpoMebIIieHHOTo KoMmiiekca Poccun: COOpHUK Hay4yHBIX CTaTed 110
MaTepraliaM MEXIYHAPOJAHOW HAyYHO-TPAKTUYECKONM KOH(PEPEHIIMH HayYHBIX
COTpYIHUKOB H mpenogaBaTeneil (r. CraBpomonb, 16 pexabps 2016 r.). —
Crasponons. —2016. — C. 17-25.

4. ApcenneBa T.11., bapanosa 1.B. OcHoBHBIE BeliecTBa AJisi 000OTaIEHuUs TPOTYKTOB
nutanus // [lumesas npomeinieHHOCTh. - 2007. - Nel. — C. 6-8.

5. Ammapun W.II., Kapazeesa E.I1. u ap. [laTonoruyeckas puznonorust ¥ OMOXUMHUS.
M.: U3a. «Dx3amen», 2005. - 479 c.

6. benbmep C.B., l'acununa T.B. PanuoHanbHOE THUTaHWE U COCTaB KHUIIEYHOM
Mukpoduiopsl // Borpocs! nerckoit auetosnoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.

7. benemep C.B., Mankou A.B. Kumeunas mukpodaopa u 3Ha4eHUE MPEOHOTUKOB
s ee pyHkimonupoBanus // Jleqammii Bpad. — 2006. - Ne 4. — C.60-65.

8. borareipeB A.H., IIpsununukoBa H.C., MakeeBa 1.A. HaTypasibHble POJYKTHI
MIATaHMS - 3I0pOoBbe Haruu // [TummeBast mpoMBINIIEHHOCTD. - 2017, - Ne8. — C. 26-
29.

9. boiiko O.H. AxrtyanpHbIE BOIMPOCH OpPTaHHW3AllMd TUTAaHUS U (OPMUPOBAHUS
YCTAaHOBOK Ha 3JI0pPOBBINA 00pa3 »u3Hu: Mertoa.pekoM. / KaMuaTckuii HHCTUTYT
MOBBINICHUS KBaTU(UKAIIUU TIEJAarOTHYeCKuX KaapoB. — T. [lerpomaBioBCk-
Kamuarcknii. — 2015. — 67 c.

10.bopoBuk T.3., CemenoBa H. H., CtrenanoBa T. H. COanancupoBaHHOE NUTaHUE
JeTel - OCHOBa 370poBoro oopasza xu3Hu // IleguaTrpudeckas gpapmakojorus. -
2010. - Ne3. — C. 82-87.

11.T'anctssn A. I'. Ponp HaciienqcTBEHHOCTH M cpelbl B (POPMUPOBAHUM 340POBBS
yenoBeka // CoBpeMeHHbIe TTpobieMbl Hayku U o0pa3zoBanus. — 2016. — No. 4. — C.
232-232.

12.I'puropeeB A.W., I'puropssin H.A. Benukuii cein Poccun. K 155-netuto co nus
poxknenus u 100-neturo npucyxaennst Hoo6enesckoit npemuu M.I1. [TaBnoBy. - M.
Hayxka, 2004. - 271c. B opunokeHun myOIuKyOTCS TOKyMeHThI u3 apxuBa W.I1.
[TaBnoBa, ero HoOeneBckas peyb U NpOorpaMMHbIA Aokian "EctecTBo3HaHue U
Mo3r".

13.I'pumienko C.B., I'pumenko WN.M., Kocrenko B.C. u gp. Dnumaemwuosnorws,
Ho3oreorpaduss u (¢dakTopel pucKa OoJe3Held IUBUIM3aLMKM (HAa MpuMepe




90

3a001eBaHUN TJla3a M €ro MPHUAATOYHOro ammapara) // BecTHUK TUTHEHBI U
snuaemuonorun JoHHMY um. M. T'opskoro. —2019. — T. 23, Ne 4. — C. 353-359.

14.I'pomoBa JL.LE., Jlerrea I'.H., Hazapenxo H.A. HccienoBanue amanTUBHBIX
nokKaszarejaed UMMYHUTETA IIKOJIBHUKOB, MPOXKUBamONIUMX B ycioBusix CeBepa B
pamMKax MPUMEHEHUS 030POBUTEIHLHOTO MUHEPAIBHO-BUTAMHHHOTO KOMILIEKCa //
N3Bectuss Camapckoro HayuHoro neHrpa Poccuiickoi akagemun Hayk.- 201 1. - Ne
13(2-6). — C. 1371-1374.

15.'ypuna O.I1., baunoB A.E., BapnamoBa O.H. u np. Yacto Oosneromue nerTu:
UMMYyHOAUAarHocTuka u peadbunuranus // Ileguatp. - 2011. — T.II. - Ne2. — C.45-52.

16.Iumurpue A.Jl, MuxeeBa E.A. Bomnpocsl kadyecTBa NUTaHUS HACEJICHUS U
pervuoHanbpHble mMpobsieMbl ux pemienus // Bectnuk Poccuiickoro yHuBepcurera
kooneparuu. — 2014. - Ne 1 (15). C. 128-132.

17.JouckoBa JI.A. IlumeBsie H00aBKM B MACHOW HMHAYCTPUH: HICHTU(DUKAIUSA
OMAaCHOCTEW M CKPUHHUHTOBBIN aHanu3 pucka // Ympasiener. - 2014. - Ne3 (49). —
C.62-67.

18.Joporun A.®., lllennepoB b.A. ®ynkunonanpsHoe nutanue. - M.: I'panrt. - 2002.-
296 c.

19. Ay6uos I'.T". ToapoBeaenue nuieBbix npoayktoB. M. «KACADEMIA». 2002. -
264c.

20.EbpemoB  A.A., Makapoa JLI'., Illatanuna H.B., IlepBbimmua T.I.
DKOJIOTUYECKHE aCHEeKThl 3JI0POBOTO MUTaHUs kuteyner Cubupckoro peruona //
XUMUS paCTUTEIBHOTO ChIPbs. - 2002, - Ne 3. — C. 69-72.

21.3akpeBckuii B. B., Konmyak JI. B. Hapymienus: numieBoro nmopeaeHus kak GaxTop
pucka pa3Butug 3a0oneBaHuil «l{uBunuzamuu» //  370poBRe — OCHOBa
YeJIOBEUYECKOI0 MOTEHIIHala; MpobieMbl U MyTH UX pemieHus. - 2013.- Ne 8 (1). —
C.378-380.

22 .3anpynnoB A.M., MazankoBa JI.H. Mukpo6nas (opa kuiedHuka u mpoOUOTUKH:
Mertoauueckoe nmocooue. - M., 2001. - 32c.

23.3axapoBa .H. MukpoOnoTa kumiednrnka pedeHka u 370poBbe. EcTh 11 cBs3b? //
MenunuHckuii coBet. - 2015. - Ne6. — C. 47-51.

24.3axapoa U.H., ImutpueBa IO.A.. IlepcneKTUBBI HCIOJIB30BAHUS MPOIYKTOB
(YyHKUIMOHAIBHOTO MUTAHUs y JE€TEH paHHero Bo3pacta // Borpocsl coBpeMeHHON
neguatpun. — 2011. Ne 10 (2). - C. 150-154.

25.3unuyk B.B. ®usunonornueckue ocHoBbl nuTanus // KypHan I'poaHeHCKOro
rOCyJIapCTBEHHOTO MEIUIIMHCKOTO yHUBepcHuTeTa. - 2014. - Ne 3(47). - C. 140-143.

26.3yeB E. T. ®yHKIIMOHATbHBIE HATUTKU: X MEHIO B KOHILEILIUU 3JJ0POBOTO MUTAHUS
// TInmeBast MpOMBITIEHHOCTB. - 2004. - Ne7. — C.90-95.

27.3ynbkapnaeB T.P., MypsiceBa E.H., Tiopuna O.B., 3ynskapnaeBa A.T. 3nopoBoe
MUTAaHUE: HOBBIE MOJIXO0bI K HOPMUPOBAHUIO (DU3UOJIOTHUECKUX MOTPEOHOCTEN B
DHEPrMU M MUUIEBBIX BEIIECTBAX JUIS PA3IMYHBIX TPy HaceneHus Poccuiickoin
®denepanuu // MeaunuHckuii BecTHUK bammkoprocrana. - 2011. - T. 5.- C.150-154.

28.MBanos C.B., bapanoBa B.B. E-n1o6aBku, nx HeraTUBHOE BIUSHUE HA OPTaHU3M //
Becthuk Hayku u o6pazoBanus. - 2019. - No7-2 (61). — C.62-66.

29.UcaeB B.A. Hezamenumeble (hakTopsl MUTAHUS U UX GU3HOIOTHYECKAs POb. - M.
3A0 MUP u COT'JIACHE. 2008. — 257c.



91

30. UcaeB B.A. ®usnonornyeckue acreKkThl 310poBoro oopasa xu3uu. M. 3A0 MUP
u COI'JIACHE. - 2013. — 156c.

31.Kaitmes B.I'., Cepernn C.H. @yHKIIMOHaNbHBIE TPOAYKTHI TUTAHUS: OCHOBA JJIS
npodriakTUKA 3a007€BaHNN, YKPEIJICHUS 3I0POBbsl M1 aKTUBHOTO JTOJITONETHS //
[InmeBas npomeIIIeHHOCTD. - 2017, - Ne7. — C. 8-14.

32.KonennoBa B.M., Pucnuk /I.B. ButaMUHHO-MUHEpAIbHBIE KOMIUICKCHI [T IETEH
B MEpUOJ aKTUBHOW COLMANIbHOM ajnanTtauuu // Meauuuckuii coet. — 2018. - No
2.—C. 52-57.

33.KonennoBa B.M., HamazoBa-bapanosa JI.C., Makapoa C.I'. HamumonanbHas
nporpamMma Io ONTUMHU3AIMU O0ECIEYEeHHOCTH BUTAMUHAMH W MHUHEPATbHBIMU
BemectBaMu jaeteil Poccun. Kparkuii o030p nokymenta // Ilemuarpuueckas
dbapmakosiorus. — 2017. -Ne 6(14). - C. 478-493.

34 KortnoBa A.H. MHaycTpusi NHIIEBBIX J00AaBOK: COCTOSHUEC M TEPCICKTHBBI
passutus // [lumesas unayctpus. — 2019. - Ne 3 (41). — C. 36-39.

35.Konosanos K.JI., lllyn6aesa M.T., Mycuna O.H. I[TumieBsie BemecTBa >KHBOTHOTO
U PACTUTEIHLHOTO TMPOMCXOXKICHUS Il 310poBoro mwmrtanus // Ilumesas
IPOMBIIIIEHHOCTD. - 2008. - Ne§. - C. 10-12.

36.Kopotsko I'. @. dusnosnorus cucteMsl nuiieBapenus: Monorpagus. — Kpacuonap,
2009. 608c.

37.Kocenko .M.. MUKpOHYTpUEHTHI U 340pOBbE JieTel // Bompockl coBpeMeHHON
neguatpun. — 2011. - Ne 6 (10). - C. 179-185.

38.Kpasuos /I. A. Kpurepuu 310poBoro odpasa >XM3HH U POJIb MPOOHUIAKTHUECKUX
Mep B (QopmupoBaHun 310poBbi // Matepuansl XXI MexayHapoaHon
KOH(EpEeHIIMHU CTYAECHTOB, aCIUPaHTOB M MOJoAbIX y4eHbix (r. Tomck, 17-21
ampenst 2017 r.). - Tomck, 2017. - T. V. -U. 1.— C. 37-41.

39. Kymput B. A., UmeixamoBa B. b., KpeuioBa U. B. IIpobrnema nedwunura
HYTPUEHTOB M BO3MOXKHOCTh €€ pEIICHMs IyTeM OO0OTralieHusi MaKapOHHBIX
usnenuit // HanmonanbHas (BcepoccHiickas) HayqyHO-TIpaKTHUecKasi KOH(PEPEeHITUS
«ITpuposiHbIe pecypchl, UX COBPEMEHHOE COCTOSIHUE, OXpaHa, IMPOMBICIOBOE U
TEXHUYECKOE HcToib3oBanue». - 2019. - Ne X. — C. 209-213.

40.JIapuonoBa T.K., bakupoB A.Bb., /laykaeB P.A. OueHka nuTaHusi B3pOCJIOro
Hacenenus Pecy6nuku bamkoprocTan // Bonpockl nutanus. - 2018. - Ne5. —C. 37-
42.

41.JTucunpy, 0. I1., Kypasnesa, T. B., Xmens, A. A. 3 uctopuu nzydyeHus BIussHUA
oOpa3a xu3HU Ha 370poBke // [IpobiieMbl collManbHON TUTUEHBI, 3PABOOXPAHCHUS
U uctopuu Meauuubl. — 2014, - Ne 2. — C. 39-42.

42.JIutBunoBa O.C. Crpykrypa mnuTanusi HaceineHus Pocculickoit dDenepauui.
['uruennyeckas orenka // 3HuCO. - 2016. - Ne5 (278). — C. 11-14.

43.MazankoBa JI.H., JIsikoBa E.A. IIpoOuoTHKHU: XapakTEepUCTHKA IMpENnapaToB H
BBIOOp B menuarpudeckoi npaktuke // Jlerckue undexuu. - 2004. - Nel. — C.18-
23.

44. Marroxuna 3.11. OcHOBBI (hU3MOJIOTUH TUTAHUS, THTUEHBI U caHuTapuu. - M.: U3 n.
«Axagemus», 2003. - 184 c.

45.MeunukoB U.1. Cucrema nonronerus u 310poBbsi: Monorpadus. — CII6., - 2010.
—126c.



92

46.MP 2.3.1.2432-08 «Hopmbl (PU3HONOTHYECKUX TOTPEOHOCTEH B DSHEPIHUH H
MUILIEBBIX BENIECTBAX [l Pa3JIMUHbIX Ipymn HaceneHus Poccurickon @enepannny.
Meronnueckue pekomenmauuu: -M.: ®enepanbHbII  LEHTP TUIMEHBI U
snuaeMuonorun Pocnorpednanzopa, 2009. — 36 c.

47.Mouceenxko M.C., Mykaroa M.Jl. IlnmesBple NPOAYKTHI  NHUTAHUSA
(yHKUMOHATBHOM HampaBieHHOCTH U uX Ha3zHaueHue // Bectnuk AI'TY. Cepus:
Pri6HOE X03s1HicTBO. - 2019. - Nel. — C. 145-152.

48.HekpacoBa T. A. ConnanbHO-IICUXOJOTHYECKHE (PAaKTOPbl OTHOLIEHUS YEI0BEeKa K
cBoemy 3/10poBbi0 // CepBuc +. - 2010. - Nel. — C.84-88.

49.HopMbl pU3HOIOTHYECKUX MOTPEOHOCTEN B IHEPTUU M MHUILEBBIX BEIIECTBaX IS
pa3nuuHbIX Tpynn Hacenenus: Poccuiickoit @enepanuu. - M., 2008.

50.0OcunoBa U. I'., EBnamkuna B. @., CakaeBa . B., Cakansan E. 1. K Bonpocy
pa3paboOTKu CTaHAApTOB KadecTBA HAa MMMYHOOHOJIOTMUECKHE JIEKApCTBEHHBIC
cpenctBa - npobuotuku // Bemomoctu HayuHOro meHTpa SKCHEpTH3BI CPEICTB
MeIUIMHCKOT0 mpuMeHeHust. — 2013. - Ne3. - C.55-59.

51. IlaBnoB W.II. Jlekuuu o paboTe TriaBHBIX NHUIIEBapUTENbHbIX >xene3 // W.IL
[TaBnioB. AHTOJIOTHS HCTOpPUM pycckoil xupypruu. — M.: "Bects", 2002. — C. 73-
260.

52 IlepeBepzeBa O.B., @wmnnoBa C.H. Ilutanue cCOBpeMEHHOro 4enoBEKa: MYTh
paszButus win nerpaganuu? / Bectuuk PMAT. - 2015. - Ne4, — C. 117-131.

S53.Ilerperxko  A.C., Ilonomapea M.H, CyxanoB Bb.Il. 3akoHomarenbHOE
peryiaupoBaHue oOpaileHus OWOJIOTMYECKH AaKTHUBHBIX J00aBOK K TMHILE B
eBporeiickom Coroze u oTaenbHbIX cTpaHax Espornbl. Y.1. // Bonpocsl nutanus. -
2014. - Ne3. - C. 32-40.

54 TloroxeBa A.B., barypun A.K. IlpaBuibHOE nUTaHue - QyHAAMEHT 370POBBS U
nosronetus // [TumeBas mpoMbIuIeHHOCTB. - 2017. - Nel0. — C. 58-61.

55.11o3usikoBckuit B. M. O HEKOTOpPBIX MPUOPUTETAX HAYKW O TUTAHUU //
[TomsynoBckuit BectHuk. — 2011, — No. 3/2. — C. 7-22.

56.ITo3usikoBckuit B.M. DOBomtouns nutanuss u  (GOPMUPOBAHHE HYTpHOMaA
coBpemeHHoro uenoBeka // Uanyctpus nutanus (Food industry). - 2017.- Ne3 (4).
—C.5-12.

57. IIpo10BOJILCTBEHHOE ChIPbE U MHUILEBbIE MPOAYKTHI. | UTHEHNYECKHE TpeOOBaHUs
K OpraHu3allid MPOU3BOJICTBA U 000pOTa OMOJOTHMYECKU AKTUBHBIX JOOABOK K
nuie. CanlluH 2.3.2.1290-03. M. Mun3apas Poccun, 2003, 35 c.

58.Parymnbii  A.C., bpeikcuna K.B., bop3sukoBa C.C. Ponb n0poaykToB
(GyHKIMOHATBHOTO Ha3HAaYeHWs B NuTaHuuM 4enoBeka // Hayka m oOpaszoBanue:
Hay4YHbIW PELICH3UPYEMBbIH AJIEKTPOHHBIN KypHai. — 2018. - No 1.

59.Pomanenko B. O. KynbpTypa nutanus kak ¢akTop ONPEICSIONIui 370pOBbE
yesoBeka // DKonorusi 1 0€30MacHOCTh B TEXHOCHEpE: COBPEMEHHBIE MPOOJIEMbI U
NyTH pemieHus:: COOpHUK TPynoB BcepoccHiickoil Hay4YHO-TIPAKTUYECKON
KOH(EpPEHIIMN MOJIOABIX YUYEHBIX, acUpaHToB U cTyaeHToB (FOpra, 5-6 HOsAOps
2015 r.). — Tomck. —2015. - T. 2. - C. 80-82.

60.Cenbe I'. Ouepku 00 afantaimuoHHOM cuHIApoMeE. - M., 1960 .

61.Cenwe I'. Ctpecc 6e3 nuctpecca. - M., 1979.



93

62.CkanpHbiii  A.B. MukposneMeHTsl: 00JpoCTh, 3710pOBbE, gojrojerue.-M3m.
«Omnukc 21 Bex».- M.- 2010.-288c.

63.Cxkanbubiii A.B. Xumuueckue 31eMeHTHl B (DU3UOJIOTUU U DKOJIOTUU YEJIOBEKA.-
HN3n. «Onukc 21 Bex».- M.- 2004.- 216¢.

64.Tapmaea N.IO, ILlpipenxanoBa H.A., boesa A.B. Copepxanue Makpo- H
MHUKpORJIEMEHTOB B panuoHe nutanus neredt / bromnerens BCHI[ CO PAMH. -
2013.- Ne3. — C. 140-143.

65.TapmaeBa WN.1O., Edumora H.B., barnymkuna C.}O. T'mrueHuueckas oieHKa
MUTaHUS U PUCK 3a00JIEBAa€MOCTH, CBSA3aHHBIA C €ro Hapyuienuem // I'uruena u
canurtapus. - 2016. - Ne 95 (9). — C. 868-872.

66.Texnuueckuil periiameHT TamoxkeHHOro coro3a «TpeboBaHus Oe30macHOCTU
MUIIEBBIX J00aBOK, apOMaTU3aTOPOB M TEXHOJOTMYECKUX BCIOMOTraTEIbHBIX
cpencte» TP TC 029/2012 (pemenue Ne58 ot 20 utonst 2012 Cosera EBponeiikoit
SKOHOMUYECKON KOMUCCHH.

67.Tyrenbsan B.A., Ilo3uskoBckuii B.M., [TapamonoBa E.C. AkTyanbHble BOIPOCHI
TUTUEHbl TUTaHUS: COCTOSIHUE M TIEPCHEKTUBBI UCIIOIb30BaHUS TMPOIYKTOB
CIIELIMAJIBHOTO Ha3HAYEHUs, B TOM unciie bAJl, B mUTaHNU COBPEMEHHOTO YeIOBEKa
// Memunnna B Kysbacce. — 2005. - Ne 2. - C. 25-29.

68. Tyrenssan B.A., CamconoB M.A., Jleeauee M.M., [Toroxesa A.B., HUcaes B.A.
[IpuMeneHue pacTUTeNbHBIX U KUBOTHBIX McTouHMKOB [THXKK B auerorepanuu
CepeYHO-COCYAUCTBIX O00nbHBIX. M.: MHCcTUTYT utanusa, PAMH, 1999, 20 c.

69.Yrones A. M. u ap. Teopus aaexkBaTHOTO MUTaHusg U Tpodonorusd. — M. - 1991. —
247 c.

70.XaBkun A.U., bnat C.®. MukpobuolieHO3 KHIIIEUHHMKAa U UMMyHUTeT // Poc.
BECTHUK NepuHaToi. u neauar. - 2011. - Nel. — C. 66-72.

71.Xopommunosa W.A., T'panutoB B.M. Ilpo- u mnpeOuoTMKH B JIeUYEHUU
WH(EKITMOHHBIX TOPAKEHUN KUIIeUHHKa // BromeTens Meauiimackoi Hayku. 2016.
- Nel (5). — C. 20-24.

72.YnxoB A.Sl. CoBpeMeHHbIE MPOOJEMBbl SKOJIOTHUYECKON IAaTOJIOTUH YeJIOBEKa:
Vue6. mocodue. — M.: PYJIH, 2008. — 611 c.: um.

73. UyrynoBa E.W. . II. I1aBnoB - naypeat HobGeneBckoil mpemuu no Gpuznoaoruu
numieBapenus // Poc. men.-6uosn. BectH. um. akaj. W.I1. TlaBnosa. - 2014. - Ne2, —
C. 94-97.

74. apxosckuit E.K. 'uruena npoaoBoibCTBEHHBIX TOBapoB. M. «HoBoe 3Hanue.
2003. - 262c.

75.1tenckas O. A., Aptroxosa C. W. Poins BAJIoB B BocCTaHOBIIEHUH MUKPO(IIOPHI
KKT npu antubnotukorepanuu // OMI'TY. - 2012. - Ne5. — 4 c.

76.Les prix Nobel en 1904. Stockholm. 1907. S. 11. Beicrymnenue WM.I1. [TaBnosa 12
nekabps 1904 r. 8 CTokroibMe ¢ HOOEIEBCKUM JIOKIAJI0M



94

[Tpunoxenue 1.

Harasinable MaTepuaJibl (PUCYHKH U TA0IUIbI)
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PucyHnok.-1. UYncjieHHOCTH 00y4alOIIUXCH B 00111€00pa30BaTeJIbHBIX
opranusanusx no P® B nunamuxe 3a 2012-2019 rr.

Ta6auna 1. - YncjeHHOCTH 00y4aomMxcs B 0011eo00pa3oBaTe/IbHbIX
opraHu3anusax B AMHamMuke no P@® u ®exepanbusiMm Oxkpyram PO

TeppuTopuAa 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
C300 1139883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863
H®O 1257860 | 1314744 | 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813
CK®O 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188
neo 2734610 | 2699489 | 2806562 | 2887380 | 2957437 | 3023509 | 3105018 | 3208782
YOO 1172810 | 1182783 | 1236945 | 1272445 | 1325590 | 1371839 | 1417720 | 1452411
sole] 1927236 | 1989979 | 2050417 | 2120161 | 2201885 | 2268581 | 2321420 | 2089361
Jilole) 650928 645998 651188 | 678366 | 693059 706242 715222 | 1002691

Ta6auna 2. - YuciaennocTs odyqarommxcs 1-4-x kjiaccon
o01eoOpasoBaTebHBIX OPraHU3auui B JTMHaMKUKe 10 P® u DenepaibHbIM

Oxpyram PO

NPOrHo2 nporHo3 nporHo3

Teppuropnn | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 [ 2021 | 2022
PO |5577426| 5696272 5997953 | 6223481 | 6467869 | 6733060 | 6973471 ] 7150614 | 7415805 | 7652091 | 7888377
Uo0  [1287180] 1334226 1382438 1428609 | 1489378 | 1551005 [ 1605061 | 1677221[ 1718547 1773915 | 1829283
(300 | 492896 | 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557
1000 | 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875419 | 914569 | 953718
CKOO | 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
no0 [ 1150698] 1137948] 1198825 1243545 | 1300775 | 1343295 [ 1390252 | 1433032 [ 1474537 ] 1518924 [ 1563311
yo0 | 516583 | 522828 | 540221 | 562992 | 589389 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276
co0 | 833824 | 866747 [ 892671 [ 941071 [ 970119 [1018143] 1041347 ] 920407 | 1036499 [ 1058934 | 1081369
N60 | 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 391335 | 406689
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PucyHnoxk - 2. YaejabHblIil BeC IIKOJbHUKOB M IUIOTHOCTh HaceJieHusi mo P® B
auHamuke 3a 2012-2019 rr.
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PucyHnoxk - 3. 3a00/ieBaeMOCTh caXapHbIM AUA0eTOM JieTeil U MOAPOCTKOB
(o0mas) mo P® B nunamuke 3a 2012-2019 rr. (ua 100 ThIC. HaC.)
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3a 2012-2018 rr. (8%)
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Taoauna 3. - Iunamuka 3adojieBaeMocTH caxapHbiM auaderom (Ha 100 Thic.)

ﬂ.e"’;eppﬁmm 2014 | 2015 | 2016 | 2017 | 2018 MH(;E;‘?:;E S;;T;T;M; ; PE;E;O
PO 987 | 1087|1183 | 121.8 | 1282 | 115.1

T—e 1158 | 1283 | 1369 | 1380 | 1473 | 133.4 116 2
Cepepo-3amamnit @O | 138.2 | 148.9 | 166.1 | 1684 | 174.1 | 159.1 1.19 1
[Orsaett OO 96 [117.3]1204]1273]1283 | 1179 0.74 3
Cesepo-Kaprascxit @0 | 45.1 | 52.9 | 60,5 | 624 | 65.1 | 572 0,49 8
IprBomECcKHi PO 946 | 103911351162 | 1232 1103 1,93 5
¥ pasciait OO 117.7] 114 [ 1254 [1337] 1421 1266 115 3
Cubupcxmi @O 83,5 90 |[101,5]106,2| 1173 99,7 0,79 6
Jasre BocToqHEEI DO 80,4 1 93,5 989 | 96,8 | 97,3 93.4 094 7
[Iponomkenne TabauIBI 3.

noﬂ.l:r'eopg;gl::ﬂ 2014 | 2015 | 2016 | 2017 | 2018 mgffﬁ;m z:;{mz“;é P“P;“"
PO 25471 271 (2942 308 | 317 288.9

enrpasstpii @O 2839 309 | 328 | 341 [352.4| 3228 1.12 3
Cepepo-3amanseii @O | 3721 | 385 |401,7| 408 [ 432,6| 3999 1,38 1
FOmamii ©O 2162 271 |282,6] 320 [301,9| 2783 0,96 5
Cesepo-Kasrascxet @O | 1191 | 140 |1459| 150 | 147.8| 1404 049 8
Ipmsomxckit ©O 256,1 | 259 |289,3] 291 |313.2| 2818 098 4
Ypambcxai ©O 3285 | 298 334,41 350 [3662| 3354 1.16 2
Crbnpexnii O 2256 | 247 |280,1] 298 [309.2| 2719 0,94 6
MamresocTomEIH PO 216 | 229 |246.6| 268 [2554| 2430 0.84 7
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PucyHnoxk - 5. 3a60/1eBaeMOCTb OKMpPEHNEM Y JIeTeld U MOAPOCTKOB (0011as) mo
P® B nunamuke 3a 2012-2019 rr. (na 100 ThIC. HaC.)



97

Cesepo-3anaghioiin ©0 _I] 0,4 Oetu Liextpanshbit 0 [1]0,9|| MoAgpocTkM
NankHeBocTouHbi $O _|] 0,5 Ypansciuit ©0 | — 39
Ypansckai ®0 _EI 1,0 3epo-3anagHuil ©0 -_I 4,1
Cubupcrnit 0O _:J 3.0 ATLHEBOCTOMHBI OO ] 6,0
LlexTpansHuii 0 _:l 4,0 e 6,8

Npusomkcknit ®0 5,3 aepo-Kaskaaciuii ©0 73

|

HOxtibilt @O | 6.5 Mpusomkckui ©0 7.8
Cesepo-Kaexaackmii $0 18,0 Cubupckuii ®0 - :
Po || 4,6 P # 7,4

00 50 100 150 00 50 100 150

Pucynok. — 6. CpennemHorosieTHuii npupoct (yObljib) YPOBHS 3a001€BaeMOCTH
AeTell U MOAPOCTKOB OKMPEHUEM
3a2 2012-2018 rr. (B%)

Tabauua 4. - /luHaMuKka pacnpoCTPAHEHHOCTH OKUPEHMS y JieTel U MOJPOCTKOB
(na 100 ToIC.)

Aetn 2014 2015 2016 2017 2018 \nfg?oa:;ﬂ Omsomesne x Pﬁf
" cpemH. mo PD
TeppuTOpHA i P
P@ 11084 | 1203,0 | 12104 | 12589 | 13115 | 12184
Hentpanereri @O 1161,9 | 1241,7 | 11733 | 1198.6 | 12527 | 1205.6 0,99 5
Cepepo-3amagaeni @0 12516 | 14516 | 14188 | 1523.1 1547 | 14384 1,18 1
IOxueI OO 10926 | 1176,7 | 12948 | 1386.7 | 1481.5 | 1286.,5 1,06 4
Cepepo-Kaexkasckuit @O 4619 565.9 547.2 598 609.6 556.5 0,46 8
[IprBomxkckHit @O 12734 | 1365,7 | 1400,6 | 14743 | 1542.1 [ 14112 1,16 2
VYpamecruii @0 11588 | 1169,3 1207 1227.6 | 12764 | 1207.8 0,99 6
Cubupckuii ©0 11714 | 1321,3 | 13574 | 1379.5 1482 | 13423 1,10 3
JanpreBocTOuHEI © O 819.7 8243 758 7319 836.6 794,1 0,65 7
n OAPOCTKH Cpeme- | OtHOmeREe | Paar
2014 2015 2016 2017 2018 |\ oromems| x cpemE.mo | 1o
TeppuTOpHEA Hi Po PO
PO 27206 | 2935 | 30353 | 32104 | 35236 | 3085,0
IleHTpasHELt OO 29854 | 31373 | 3066.1 | 3087,6 | 30082 | 30749 [ 100 | 5
Cegepo-3amazusni @O 3552,2 | 3816,9 | 3833 | 4376,5 | 4137.9 | 3953.3 1,28 1
FOxHEL DO 29609 | 31821 | 3408,6 | 36662 | 3763 | 33962 | 1,10 | 3
Cenepo-Kapkasckmii 0 | 11754 | 14965 | 13602 | 16362 | 15200 | 14378 | 047 | 8
TIpuBo:skcKit DO 2872.8 | 30733 [ 33768 | 36457 | 37698 | 33477 | 109 | 4
Vpanscknit @O 25917 | 27993 | 2920,1 | 30239 | 2996 | 28606.2 0,93 6
Cubnpexmii @0 2861,3 | 31483 | 33089 | 3398,6 | 58546 | 37143 1,20 2
TlaTsHeBoCTOuHELH OO 17395 | 1838.1 | 17992 | 17002 | 2158.1 | 18470 | 060 | 7




