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[Tpunoxenue 2

YTBEPXJIEHA
npuka3zom PocriorpebHaazopa
OT No

OBYYAIOIIIASA (ITPOCBETUTEJIBCKAS) ITPOI'PAMMA
110 BOIIPOCAM 3/I0POBOI0 MUTAHUA
JJI IeTeH IKOJBbHOI0 BO3pacTa

I. O0mme moJ1o:KeHUs

OOyuaroiasi MpPOCBETUTENbCKAA TMporpaMma JJisi IIKOJIbHUKOB «OCHOBBI
3I0pOBOTO  TNUTaHUs» MpeaHa3HaueHa Juisi oOywaromuxcs (5-11  kiaccos)
oO1reoOpa3oBareabHbIX opranu3anuii. [IporpamMmma paspaboTana B LessIX peann3anuu
denepanbHoro npoekra « DopMHUPOBAHKUE CUCTEMBI MOTHUBALIMHU TPAXKIAH K 3[0POBOMY
oOpa3y >KHM3HHU, BKJIOYas 3/J0POBOE IHUTAHHE W OTKA3 OT BPEIHBIX IPUBHIYEK
(YxperuieHue oOLIECTBEHHOTO 3J/0POBBS)» HAIIMOHAIBHOTO IIpoeKTa «Jlemorpadus» u
B cooTBeTcTBUM C Ilmanom wmeponpusaTtuii PocnorpeOHanzopa 1o peanuzanuu
MeporpusiTuil (perepanbHOro nNpoekra «YKperjeHue oO1eCTBEHHOTO 3/I0POBbs» Ha
2019 ron u nepcnektuBHbI niepuon 2020-2024 roaoB, YTBEPKIACHHBIM MPUKA30M
Pocniorpebnanzopa ot 25.01.2019 Ne 29, mnst pemeHus 3aaaq no (GpopMHUPOBAHHUIO
Cpelibl, CHOCOOCTBYIOIIEH MOBBIIIEHUIO HHPOPMHUPOBAHHOCTH TPakJIaH 00 OCHOBHBIX
IPUHIUIIAX 3I0POBOTO MUTAHMUS.

B nporpamme mpencrabieHa uH@opmaiys 00 OCHOBAaX 3J0pPOBOrO MUTAHMS,
3HQYMMOCTH BUTAMUHOB M MHUKPOXJIEMEHTOB JJIsi TADMOHUYHOTO POCTa U Pa3BUTHUS,
pPAIMOHANIBHOTO peXUMa IMUTaHUSA, BBIPAOOTKH 3/I0POBBIX MHIIEBBIX CTEPEOTHUIIOB
MOBE/ICHMSI ¥ THILEBBIX MPUBBIYEK HA ATAIe pOCTa U pa3BUTHS peOCHKA.

I1. IleneBou pa3aed

2.1. AKmyanvHocmo npozpammel.

310poBOE MHUTAHME SIBISETCS OJHUM M3 0a30BBIX YCIOBUM 37I0pPOBbS JETEH,
dbopMUpYET 3I0pPOBBIE CTEPEOTHUIBI IMUTAHUS, 3J0POBOE TIHUIIEBOE MOBEICHUE
MOIPACTAIONIETO MOKOJIEHUSI Ha TIEPCIIEKTUBY. B HacTosImee BpeMs y 3HaYUTEILHOTO
qrclia JIETeH yKe K MKOJIBbHOMY BO3pacTy (POPMUPYIOTCS MATOJIOTUYECKUE MHUIIEBHIC
MIPUBBIUKH - U30BITOUHBIN IO KAJOPUIHOCTH YKUH, Ype3MEepPHOE MOTPeOIeHNE CONU U
caxapa, JIETKUX YTJIEBOJOB (NIPEATNOUYTEHUE TPOIYKIIMU C BBICOKAM COJIEpKaHHEM
caxapa (KOHIUTEPCKHE W3JEIHs, CIAJKUE BbIMIEYKAa W HAMUTKU), KUPA U COJHU
(xombacHbie wW3AENMUS W COCHUCKH, (acT-Pyma), OTMEUAIOTCA 3HAYUTEIBHBIE TIO0
MPOJOJDKUTEIPHOCTH ~ TIEPEPBIBBI  MEXKJIY  OCHOBHBIMH  TPUEMaMH  TTHIIIH,
MHOXECTBEHHBIC ~ HEYMOPSATOYCHHBIE  TEPEKYyChl. IJTO  TOBBIINIAET  PHUCKH
dbopMHUpOBaHUS TATOJIOTUN KEITYJOUYHO-KUAIIEYHOTO TPAKTa, YHIOKPUHHON CHCTEMBI,
YBEJIMYMBACT PUCK PA3BUTHSA CEPACUYHO-COCYIUCTHIX 3a00jeBaHUM, W30BITOYHOM
Macchl Tena, caxapHoro aumabera. IloaTBepkmeHnem TPOOIEMBI  CITyXaT
pETHCTpUpPYEMbIE TIOKa3aTeau 3a00JIeBaéMOCTH JIETeH W TIOJIPOCTKOB CaXapHBIM
nuabeToM u oxupenuem (puc.l).
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Puc.l. lunamnka o61ueii 3a001eBaeMOCTH jJeTeil U MOAPOCTKOB
3a 2014-2018 rr. (Ha 100 ThIC. HaC.)

BTopoii acniekT nmpo6sieMsbl - HeJIOTIOTyYeHHEe JEThMU Ha dTaIle pocTa U Pa3BUTHS
HEOOXOUMOT0  KOJIMYECTBA OCHOBHBIX TIUTATEIBHBIX BEIIECTB, MHHEPAJIOB,
BUTAMHHOB, YTO TAKXKE€ MOXET MOCIYXHUTh MPUYUHOW (POPMHUPOBAHUS HAPYIICHUM
3JI0POBBS JIETEH, B MEPBYIO O4Yepeib ITO - 3a00s1eBaHusl, 00YCIOBICHHBIE Ae(DUITUTOM
OMOJIOTMYECKH IIEHHBIX BEIIECTB B pallMOHE €XEIHEBHOIO MHUTAHUS pPeOCHKA,
CHIIKEHHUE YMCTBEHHOU M (DU3MUECKON pabOTOCIOCOOHOCTH NI€TEeH, KOTHUTUBHBIX U
(GYHKIIMOHAIBHBIX BO3MOXKHOCTEH PACTyLIEro OpraHu3ma.

B 2019 rony ®enepanbabimM 3akoHoM oT 01.03.2020 N 47-®3! 6b1T0 BBEICHO
NOHSITHE 3/I0pPOBOTO MHUTAHMS, MpEAyCMaTpUBalollee 00sA3aTeNIbHOCTh pealn3aluu
psia TPUHIMUIIOB, B TOM YHKCJe: 1) HCMOIB30BaHME B MEHIO OJIIOJ, PEIEenTyphI
KOTOPBIX, MPEIyCMaTPUBAIOT COXPAHHOCTh MCXOJHOW OMOJOTHYECKON IEHHOCTHU
NUIIEBBIX MPOAYKTOB, MHUIIEBBIX MPOAYKTOB CO CHIKCHHBIM COJAEp>KaHUEM
HACBIIIEHHBIX XHUPOB, MPOCTHIX CaxapoB, MOBAPEHHON COJHU, a TaKXKe MUIIEBBIX
IPOJYKTOB, OOOTAIIeHHBIX BUTAMHHAMHM, MUIIEBBIMH BOJIOKHAMH U OHMOJIOTHYECKHU
aKTUBHBIMU  J00aBKaMu; 2)  COOTBETCTBHE  DHEPreTHUYECKOM  IIEHHOCTHU
sHEpro3aTparaM, XMMHUYECKOTO COCTaBa OJIOJ - (PU3HOJOTHMUECKUM TOTPEOHOCTSIM
opraHu3Ma B MaKpo- ¥ MUKPOHYTPHEHTaXx; 3) pasHooOpa3ue MEHIO; 4) ONTUMaJIbHBIH
PEXHUM MHUTAHUS; 5) COOMIOACHNE CAaHUTAPHO-IMUIEMHUOIOTUYECKUX TpeOOBaHUN Ha
BCEX JTamax oOpalleHHs MHINEBBIX MPOAYKTOB (TOTOBBIX OIt0n); 6) MCKIIOYEHUE
UCIOJIb30BaHUs (HambCU(UIIMPOBAHHBIX MUIIEBHIX MPOTYKTOB.

B Crpareruu mnoBblllIeHHs] KadyecTBa MHUILEBOM Npoaykuuu B Poccuiickoit
®epnepanuu 10 2030 roga, BBEACHO OINPEIEICHUE KAYECTBa MUILEBBIX MPOAYKTOB,
OTIpeJIeIsIEMOe KaK COBOKYITHOCTh MOTPEOUTEITHCKUX CBOUCTB ((hHU3HKO-XUMHUUYECKHE,
MUKPOOMOJIOTUYECKHE W OPTraHOJENTUYECKUE), DHEPreTHUYECKYI0 H IMHUIIEBYIO
LIEHHOCTh, CIIOCOOHOCTh YJIOBJIETBOPSATH MOTPEOHOCTHM YEJIOBEKAa B TMHILE MpHU
OOBIYHBIX YCIIOBUSX HWCIIOJIB30BAHMS B TEJSIX OOECIIEUEHUS] COXPAHCHUS 3II0POBbBS

! ®enepanpHblil 3ak0H 0T 01.03.2020 N 47-®3 "O BHecenuun nzmeHeHuil B denepanibubiii 3akoH "O
KayecTBe W 0€30MacHOCTH MHIIEBBIX NpoAyKToB" M crathio 37 denepanbHoro 3akona "OO
obpazoBanuu B Poccuiickoit @enepanun"
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YeJoBeKa.

Bormpocsl opraamuzaiuu paboTel ¢ ASTHbMH U TTOJAPOCTKAMU, UX POJUTEISIMHA T10
MOMYJISIPU3alMKA 3HAHUK O 3JI0POBOM TIHMIIEBOM TOBEICHHH, 3J0OPOBOM NMUTAHUU, HA
GoHE perHCTpUpPyeMOl NITWHAMHUKH PaCIpOCTPAHEHHOCTH OXXHPEHHUS, CaXapHOTO
nuabeTa, a TaKKe TMPUHATHBIX Ha TOCYJApCTBEHHOM YPOBHE CTpPaTeTHYECKHX
JIOKYMEHTOB 10 OpTraHU3alluy MUTaHUs JeTel, MpUoOpeTaloT 0COOYI0 aKTyaabHOCTb.

B canuTapHO-npOCBETUTENLCKOM MporpaMMme MNpejacTaBieHa uHdopmaius o0
OCHOBax 3JI0POBOTO THTAHHS, 3HAYUMOCTH BUTAMHHOB M MHUKPODJIEMEHTOB IS
TapMOHUYHOTO POCTa W Pa3BUTHS, PAMOHAIBLHOTO pPEKWMa TMUTAHUSA, BBIPAOOTKU
3I0POBBIX MHUIIEBBIX CTEPEOTHIIOB MIOBEICHUS U MMUIIEBBIX PUBBIUEK HA ATArle PocTa
U pa3BUTHUS peOCHKaA.

2.2. llenv npocpammeut.

dopMHUpoBaHUE Yy 00YUYAIOIMIMXCS 3HAHUM OOECIEYMBAIOIINX UM OCO3HAHHYIO
NOTpeOHOCTh B 3JIOPOBOM NUTAHWM KAaK OCHOBHOM OJJIEMEHTE 3JI0pOBOTO oOpasa
KHU3HU.

2.3. 3a0auu npozpammot.

1. OcBoeHne O0OyYaKOIMMMHUCA 3HAHUKW O POJIM U 3HAYUMOCTH IHIIEBOTO
¢dakTOpa B COXpaHEHUU U YKPETUICHUH 37]0pPOBbs HACEJICHUS, MPO(UIIaKTHKE O0JIe3HEeN
ITUBUJTN3AIIHH.

2. ®opmupoBaHue 0a30BBIX 3HAHHI 00 OCHOBAX (DM3UOJIOTUH MTHIIEBAPEHUS U
3HAYMMOCTH PEKHMa IMHTAHHUS, OCHOBHBIX KOMIIOHCHTOB IHIMUM W KPUTHUYCCKU
3HAYMMBIX HYTPUEHTOB B MPO(HUIAKTHKE HAPYIICHUH 310pOBbs, 0O0YCIOBIIEHHBIX
MUIIEBBIM (PaKTOPOM.

3. @opmupoBaHue y JeTeil HEOOXOAMMBIX HABBIKOB O0ECIIEUMBAIONIMX WM
OCO3HAHHYIO TMOTPEOHOCTH B 3JJOPOBOM IMUTAHWM KaK OCHOBHOM 3JIeMEHTe oOpa3za
KU3HU.

2.4. lleneeaa ayoumopusa npozpammel.

O6yuaromuecs 5-11 kmaccoB 0011e00pa3oBaTEILHBIX OPraHU3alUi, PAOOTHUKHU
00IIeCTBEHHOTO TTUTAHMS, POJUTEITN 00YUAFOIITUXCS.

2.5. Mexanusmol peanuzayuu npozpammol.

[Iporpamma peanusyercs B ¢GopMe TEMaTUYECKUX KIACCHBIX 4YacoB,
POJIUTEIBCKUX COOpaHUM, MHBIX OPTaHU3AIMOHHBIX MEPOTIPUSATUH.

2.5.1. Pazpabomka npozpammeol.

[Iporpamma COCTOUT u3 YEeThIpEX TEMaTUYECKUX pas3nenos,
MPEeIyCMaTPUBAIOIINX OCBOCHUE OOYUYaIOMMMHKCS 3HAHUN O POJNIM W 3HAYMMOCTHU
nuIeBoro ¢akropa B COXPAaHEHWH U YKPEIUICHWH 370pPOBbS  HACENICHUS,
npodunakTuke 6one3Hel muBUIN3anun; GOopMUpOBaHUE Oa30BbIX 3HAHUI 00 OCHOBaX
(U3HOTOTHY MUTIIEBAPEHNUS ¥ 3HAYNMOCTH PEKUMA MMUTAHUSI, OCHOBHBIX KOMITOHEHTOB
MU ¥ KPUTHICCKN 3HAYUMBIX HYTPUEHTOB B MPOPUIAKTUKE HAPYIICHUH 37J0POBbS,
OOyCJIOBIICHHBIX THINEBBIM (PaKTOpoM; (HOPMHPOBAHUE HEOOXOAMMBIX HABBIKOB
o0ecreunBamuXx 00yYarOIIMMCS OCO3HAHHYIO MOTPEOHOCTH B 3I0POBOM TMUTAHUU
KaK OCHOBHOM JJIEMEHTE 00pa3a >KH3HHU.

2.5.2. Buedpenue npozpammot

Buenpenne mnporpamMmbl OCYIIECTBISICTCS Ha 0Oaze 001eo0pa3oBaTeIbHbIX
OpraHu3aIuH.
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2.5.3. Peanuzayus npozpammeol.

OcHOBHBIE (POPMBI peaU3aIii TPOTPAMMBI - TEMATHYECKHE KJIACCHBIC YacCHI,
pPOIUTEIBCKHE COOpaHUsl, WHBIE OpPraHWU3AMOHHBIE MEPONPHUATHS, TPOBOAUMBIC
COBMECTHO C 00YUYaIOIIUMUCS U POAUTEISIMU.

2.6. ITnanupyemuie pe3ynbmamol 0C60EHUA NPOZPAMMDBL.

[IporpamMmma mpemycMaTpuBaeT KOMIUIEKCHOE  PAacCMOTPEHHE  BOIPOCOB
3I0POBOTO TUTAHUS, O3HAKOMJICHHE C TPHUHIMIIAMH 3J0POBOTO  IHUTAHWUSA,
3HAYMMOCTBIO 37I0POBOTO MUTAHUS B MPOGUIAKTUKE HAPYIICHUH pOCTa U Pa3BUTHSA,
pucka ¢hopMupoBaHus 3a00JI€BaHUN.

B pesynbraTe ocBOoeHHMsS oOyd4aromiel (TPOCBETHTEILCKOM) MPOrpaMMBI Y
O0OyYaroIIMXCs JIOJDKHBI OBITh C(OPMHUPOBAHBI HEOOXOJIMMBIC HABBIKM M yMCHWS,
oOecIeunBaroIye JETIM OCO3HAHHYIO MOTPEOHOCTh B 3J0POBOM ITUTAaHUH, Kak
OCHOBHOM 3JIEMEHTE 3/I0POBOro 00pa3a >KM3HU, COCTABIIECHUS PAllMOHATILHOTO PeXUMa
JTHSL ¥ PaIlOHA 3JI0POBOTO MUTAHUS.

II1. ConepskaTesibHbIH pa3aet

3.1. Obwee cooeprcarnue npozpammel.

OOyuaromiass (MPOCBETUTEIbCKASA) MPOrpaMMa BKJIIOYAET TPH JIOTHYCCKHU
B3aMMOCBSI3aHHBIX OJIOKA, U3JI0KEHUE KOTOPBIX MPEAyCMaTPUBACT:

1) ponb M 3HAYUMOCTH MHIIEBOrO (H)aKTOpa B COXPAHCHHH W YKPEIUICHUH
3JI0POBBSI HACEJICHUS, TPOPUIAKTUKE O0JIe3HEN TUBUITH3AIINHY;

2) ¢uszmonorus MUIIEBApEHHUs] W 3HAYUMOCTH PEKHMMa IMHUTAHUS, OCHOBHBIX
KOMIIOHEHTOB TMHWIIMA W KPUTHYECKH 3HAYUMBIX HYTPHUEHTOB B NPOGUIAKTUKE
HapyUIEHUH 3/J0pOBbs, 00YCIOBICHHBIX MUIIEBBIM (PAKTOPOM;

3) ¢opmupoBaHue y nereil HEOOXOJUMBIX HABBIKOB OOECIEUYHMBAIOLIUX UM
OCO3HAHHYIO TMOTPEOHOCTH B 3JJOPOBOM IMUTAHHWM KaK OCHOBHOM 3JIeMEHTe oOpasza
KU3HU.

OcHoBHast oOydaroiasi 4acTh MPOTPaMMBbl MOJKET peajn30BbIBATHCS KaK B
ouyHoi (opMme, Tak B AUCTAHIIMOHHON dopme oOyueHus. [IpakTudeckue 3aHATHS,
HAIPABJIICHHBIE HA YCBOCHHUE TMOJIYYEHHBIX CAMOCTOATENHHO (MM B KOJUICKTHBE)
HOBBIX 3HAHUU MPOBOJATCA B (POpME KIACCHBIX YaCOB, POJUTEIBCKUX COOpaHU U
MHBIX OPraHU3alMOHHBIX MEPOTPUITHIA.

B pesymbrate ocBOCHHsS o0Oyd4aromiel (TPOCBETHTEILCKOM) IMPOrpaMMBI Y
OOyYaromMXCcs TOJDKHBI CHOPMHUPOBATHCS HABBIKM TOCTPOCHHSI M OLICHKH pPAIMOHA
3I0pPOBOTO MUTAHMUS.

3.2. Dmanwl peanuzayuu npozpammel.

OO0yuaromas (MMPOCBETUTEIHCKAs) TPOrpaMMa peaiu3yeTcsl B TCUSHUE yIeOHOTO
roga, Qopma mnpenoaHeceHuss 0a30Bol MHGOpPMALKUMU MPETyCMATPUBAET Y4UET
MCXOJHBIX 3HaHUKM oOyuaromuxcs. lcxoaHble 3HaHUS OIIEHUBAIOTCS MO pe3yJIbTaTaM
BXOJHOTO AaHKETHPOBAHUS, MPOMEXKYTOYHbIE UTOTM W HUTOTH OOyYEHHUsS 3a TOJ
OLICHUBAIOTCS M0 PE3YIbTAaTaM BBIXOAHOTO TECTOBOTO KOHTPOJIS.

IV. OpranuzannoHHbIil pa3ae
4.1. Obwue pamku opzanuzayuu odyuauezo npoyecca.
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[Iporpamma paccurtana Ha 15 y4eOHBIX 4acoB W MpeAnoJiaraeT pa3iuyHbIe
BUJbl JIEATEIBHOCTH Yydaluxcsl (MPOCHyIIMBaHUE JIEKIHUM, CAaMOCTOSITENbHYIO H
NPaKTUYECKYIO paOOTy, BHIMOIHAEMYO KOJUIEKTUBHO U CAMOCTOSITEIIBHO).

B pamMmkax wu3ydeHus MOporpaMMbl HCHOJB3yeTcs 0a3oBas HHPOpMaLIUS
npUBeJACHHass B  OporpaMme, a TakKkKe PEKOMEHJIOBaHHbIE  MPOrpaMMOi
JOTIOHUTEINIbHBIE JIUTepaTypHble HUCTOYHUKU. [IpuBeneHue B mporpamme 0a30BoM
uH(popMaIuy, JeJaeT €€ MAaKCUMaJIbHO YJOOHOW B MPAaKTHYECKOM HCIIOJIb30BaHUU.
JIJisi cCaMOKOHTPOJISI YCBOEHHUSI MOJIYYEeHHOU MH(OpPMAIMU pPEKOMEHyeTCsl OTBETUTH
BOIPOCHI 110 TEME.

TexHonoruyeckoe obOecrneueHre NporpaMMmbl MOJIPa3yMEBAE€T HAJIUYUE B
y4eOHOM  ayauTOpUM  MPE3CHTAlMOHHOM  TEXHUKU  (MPOEKTOp,  IKpaH,
KOMIIBIOTEP/HOYTOYK), @ TaKKe BO3MOKHOCTH MOAKIIOUEHUs K ceTu HTepHeT.

4.2. Cooepotcanue yuedbHo20 Kypca.
4.2.1. Tema Ne 1 «Posb 1 3HAYMMOCTH NUIIEBOr0 (pakTOpa B COXPAHEHHUH U
YKpenJeH!uH 310pPOBbs HaceleHHs, NPoduiIaKkTuKe 00J1e3Hell HUBUIH3ATMID)

Hean: PaccMoTpeTh poiib M 3HAYUMOCTH MUIIEBOTO (PAKTOpa B COXPAHEHUH U
YKPETUIEHUH 3I0POBbs HACEICHHUs, MPOopUIaKTUKe O0e3HeN TUBUITN3AIINH.

KoHTpoJbHBIE BONIPOCHI:
1. Ot yero 3aBUCUT NOTPEOHOCTH OPraHU3Ma B OCHOBHBIX B ITUILIEBBIX
BEIIECTBAaX, BATAMMHAX U MUKPO3JIEMEHTaX ?
2. Kakue BblI 3HaeTe 00JI€3HM LMBWIM3ALUH, IOYEMY UX TaK HA3bIBAIOT, B UEM UX
IpUYNHA, OCHOBHBIE HAIlpaBJI€HUs MPO(YUIAKTUKN?
3. Kaxoe BnusiHuE Ha 3710pOBbE YETIOBEKA UMEET COXPAHEHUE U PE3KOE
MU3MEHEHHME MMUILIEBbIX TPAJULUN IUTaHUA?
Yro noHMMaeTcs Mo 310POBbIM ITUTaHUEM ?
Ha3oBuTe 0CHOBHBIE IPUHLHUIIBI 31 0POBOTO MUTAHUSA?

A

CnpaBo4Hble MaTepHaJIbI 110 TeMe:

[Tutanue sBiseTCS Ba)KHEUIIMM IMPOIIECCOM B KM3HH 4e€JIOBEKa, 0OecrieunBacT
)KM3Hb, 2 BMECTE C Hell U ()YyHKIMOHMPOBAHHE BCEX CHCTEM IOMEOCTa3a’, BKJIIOYAs
TrapMOHUYHOE pa3BHUTHE, (POPMUPOBAHHE HHTEIUICKTA, PEAU3AINI0 BCEX JKU3HEHHO
HE0OX0MMMBIX QYHKIMN YesnoBeka. [103ToMy MBICITB O TOM, YTO YEJIOBEK €CTh TO, YTO
OH €CT, NCWCTBUTEIIBHO CIPaBeIMBA. [aK, CO 3J0POBOM MUIIEH YEJIOBEK MOXKET
oOecrieunTh ceb€ TapMOHUYHBIM POCT W Pa3BUTHE OpPraHU3MA, C HE3I0POBOM —
HapYIIEHUS Pa3BUTHs U OOJIE3HU.

[ToaToMy W3 MOKOJICHUS B TIOKOJICHUE YEJIOBEK YyAeNsieT OOJbIIOe BHUMAaHHE
MEJUKO-OMOJIOTHIECKUM ACTICKTaM MMUTAHUSI, KAYECTBY M KOJIMYECTBY MOTPEOIIEMBIX
MUIIEBbIX MPOAYKTOB. [IHIleBbIE NPOIYKTHI IPU BKIOYEHUH UX B PALMOH NMUTAHUSA
00ecCIeuynBalOT OPTaHU3M YeJIOBEKAa DHEPTEeTUUYECKUM U TIACTHUYECKUM MaTEPHAIIOM,

2 Tomeocra3 - CcHOCOOHOCTh COXpaHATHh IIOCTOSHCTBO BHYTPEHHETO COCTOSIHMS OpraHu3Ma
IIOCPEICTBOM CKOOPAMHUPOBAHHBIX PEAKIUM, HAIPABJICHHBIX HAa MOIICPKAHUE JUHAMHUYECKOIO
PaBHOBECHS BHYTPEHHUX IIPOLIECCOB.
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MOJYJIUPYIOT ONTUMAJIbHbIE (PU3UOJOTMYECKHUE PEAKIIMU Ha BO3/ICHCTBUE IHAOT€HHBIX
1 DK30T€HHBIX (PAKTOPOB, CIIOCOOCTBYIOT MOJJICPKAHUIO 30POBBS, CHIKAIOT PUCKHU
BO3HUKHOBEHHUsI  3a00JICBaHUN,  YCKOPSAIOT  MPOILECCHl  peadwiuTtanuu U
BBI3JIOPOBJICHUS.

B coctaB npoaykToB nmuTaHusi TOMUMO O€JIKOB, )KUPOB, YTJIEBOJIOB, BOABI BXOISIT
MUIIEBbIE BOJIOKHA, (PYKTOOJUTOCAXAPHUIbl, CaXapOCHUPThl, AMUHOKHUCIIOTHI,
MENTU/IbI, MUHEPaJIbl, BATAMUHBI, U30TIPEHOU IbI, HEHACHIIIIEHHBIE YKUPHBIC KUCIIOTHI,
XOJIMHBI U IPYTHE BEIIECTBA U cOoeMHEHMs. Ha pa3HbIX 3Tanax pocTa U pa3BuTHs, Ipu
BBITIOJIHEHUU Pa0O0T, XapaKTepu3yroIuxcs (pakropamMu BpPEIHOCTH, Pa3TUYHBIMU
YPOBHSIMU JIBUTATEIBLHON AKTUBHOCTH, MOTPEOHOCTh B BBINMICYKA3aHHBIX MHUIIEBBIX
KOMITOHEHTaX JIOCTaTOYHO crernuduuna. Mexay KOMIIOHEHTaMH THUIUA CYIIECTBYET
CJI0’KHAsl CUCTEMA CUHEPTMUYHBIX® U aHTArOHUCTHYECKUX” B3aMMOOTHOIIEHUIA.

B mporecce sBomonMH y KMBBIX OpPraHU3MOB CHOPMUPOBAINCHL BHaYae
nepBUYHbIE Oa30BbIC, a 3aTEM 00JIe€ CIIOKHBIE BTOPUUHBIC MEXAHU3MBI TOJIJICPKAHUS
romeocTasa. [locie oOpazoBaHus BOJIbI, pACTBOPEHUSI B HEHM COJICH, MPUCYTCTBYIOIINX
B 36MHOM Kope, a B TOCIEIYIOIIEM C TMOSBJICHUEM APEBHEUINX aHadPOOHBIX
MHUKPOOPTaHU3MOB Ha 3eMJIe MOSBUINCH U CTAJIM Pa3BUBATHCS MPOCTEHININE, a 3aTEM U
BCce 0oJiee CIIOKHBIC JKUBbIE OpraHu3Mbl. HemocTtaTok WM HM30BITOK IMHINEBBIX
CyOCTpaTOB CIIY>KUT CUTHAJIOM JJIsl 0230BBIX MEXaHU3MOB MOJAEPKaHUS TOMEOCTasa,
BOBJICKAET MMMYHHYIO M HEHUPOIHIOKPUHHYIO CHCTEMBI PETYJISIUA TOMeocTasa
OpraHuM3Ma 4YeJIOBEKa, OMpEeNesseT BO3MOXXHOCTH aJlalTallid K MEHSIOIUMCS
YCIIOBUSIM BHEIIHEW M BHYTpEHHEH cpenbl. MeHssl KOJIMYECTBEHHOE COJIEpKaHHe U
COOTHOIIIEHHE TOCTYMAWIIUX C MNPOAYKTaMH TMUTaHUS  (QYHKIUOHATBHBIX
MHIPEIUEHTOR®, PEryIMPYIOTCS IIPOLECCH], IPOMCXOIANINE B OPraHaX M TKaHSIX.

BrisiBieHrne O0i1aronpusiTHBIX B3aMMOOTHOIICHUM MEXIY M3BECTHBIMH U BHOBD
OOHapy’>KMBAEMbIMU THIIEBHIMU PETYJISATOPHBIMU KOMIIOHEHTAMU W  (DPYHKIUSIMU
OpraHu3Ma YeJOBEeKa, YCTAaHOBJIEHHWE MEXaHW3Ma ATHX B3aWMMOOTHOIICHUH, HAYYHO
000CHOBaHHOE€ HX KOMOWHUPOBAHHE SBJSETCS B HACTOSIIEE BpEMs OJHUM U3
CTPAaTETUYECKUX HAIMpaBJICHUN pa3BUTHS HWHIYCTPUU TMPOAYKTOB OOIIETO U
(GYHKIIMOHAIBHOTO MUTAHMUS.

B mnacrosimee Bpemsi mpoayKThl (yHKIIMOHAJIBHOTO TUTAHUS COCTABISIOT HE
Oonee 3% Bcex W3BECTHBIX IHUIIEBBIX MPOAYKTOB. B Ommxkaitmme 15-20 ner mons
(GYHKITMOHAIBHBIX TIPOAYKTOB MOKET HOCTHYh 30% BCEro mpoayKTOBOTO PHIHKA, OHU
MOTYT Ha 35-50% BBITECHUTH TPAIUIIMOHHBIC JIEKAPCTBEHHBIE TpemapaThl U3 chepsl
peanmm3anuu. Ha ceromHAmHui 1eHb, (YHKIIMOHATBHBIE TPOIYKTHI SBISIOTCS
CYIIECTBEHHBIM PE3€PBOM YBEIUYEHHSI CPEIHEH MNPOJOJKUTEIbHOCTA AKTUBHOM
KU3HU HACEJICHUS.

% Cumeprus - 5To Tone3Hoe B3auMojeiicTBue, SQ(PeKT OT KOTOPOro IPEBOCXOAUT CyMMapHOEe
JeCTBUE OO JUHOYKE.

* AHTaroHu3M — B3aMMHOE TojIaBleHue YPPEKTOB, PETUCTPHPYEMBIX HOOAHMHOUKE.

° (DyHKIMOHATBHBIE MHIPEIUEHTHl - BUTAMHHBI, MUHEpAJIbHbIE BEIIECTBA, MOJUHEHACHIIICHHBIE
KUPHBIE KUCIIOTHI, NMUIIEBbIE BOJIOKHA, aHTUOKCUIAHTHI, @ TAK)KE UHTPEIUEHTHI MPOOHOTHUECKOTO
(oudumobakTepun, IaKTOOAKTEPHH, COCTABISIONINE HOPMAJIBHYI0 MHKpPOMIOpY KHUIIEYHUKA
YeJoBeKa) U MPEOHMOTHYECKOro (CTUMYIMPYIOIIME POCT COOCTBEHHOW MHKPO(MIOPHI KUIICYHUKA)
JNEUCTBUS.
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310pOBbE — 3TO TAKOE COCTOSHHE YEJIOBEKAa, KOTOpPOE IO3BOJSET €My B
KOHKPETHBIX YCIOBUSIX YYBCTBOBATh €05 C (DU3NUECKOM, ICUXUYECKON, COLIUATIBHOM
W HPAaBCTBEHHOW TOYEK 3peHUs Hambojiee KOM(OPTHO. Y 3A0pOBOTO 4EIOBEKa Ha
ONTUMAJIBLHOM YPOBHE B COOTBETCTBHUU C BO3PACTHBIMU HOPMaMH U TMOCTOSIHHBIMU
U3MEHEHUAMU BHYTPEHHEH, BHEIIHEN U COLIUAIBHOMN CPebl OCYIIECTBIIAIOTCS BCE €TI0
¢uznonornyeckue (YHKIMM M TOBEJECHYECKHE peakuuu (pOoKIEHUe, pa3BUTHE,
CO3/JaHHE€ U BOCIUTAHHE TOTOMCTBA, BBDKHMBaHUE, (u3MUeckas, AyXOBHas W
colpaibHas ajaanTtamus). DTO O3HA4aeT, 4YTO YeJIOBEK, Y KOTOPOTO HET HHUKAKUX
00JIE3HEHHBIX OIIYIIEHUHN, KOTJa €ro opraHbl U TKaHW paOOTalOT, BBIMOJHSS CBOU
(GyHKIMHU B TOJIHOM 00beMe (0e3 OrpaHuYEHUl ), MOXKET CUUTATh CE0s 3110POBBIM.

AHanu3 mokaszaTenei, XapakTepu3yIOIIUX 370pPOBbE HACEJICHUS yOeIUTEIbHO
CBUJICTEIICTBYET O HEYKJIOHHOM POCTE YHUCJa JIUIl, CTPAJAIOIIUX WM CKJIOHHBIX K
pa3IUYHBIM 3a00JIeBaHUSIM, MPEXKJE BCEro K TaKUM, KOTOpbIE TMOJIYYWUIIU Ha3BaHUE
«Oone3neit muBWiIM3anuu». K HUM clenyer OTHECTHM TakK  Ha3bIBaeMble
ONMOPTYHUCTUUECKUE WH(PEKIUU, TOpPAKAIOIIME HOBOPOXKACHHBIX U OOJBHBIX,
HaXOJISIINXCS B CTAllMOHApaX, O0JIE3HN CUCTEMBI KPOBOOOpAIIIEHUsI, OHKOJIOTHYECKHE
3a00y1eBaHus, MOYEKAMEHHYIO U JKeTYEKaMEeHHYI0 00JIe3HH, OPOHXHUATBHYIO aCTMY U
Jpyrue ajuiepruueckue 3a001eBaHusl, refnaTuThl, O)KUPEHUE, MoAarpy, OCTEOXOHAPO3
U UWHbIE TOpPaXEHUs CYCTaBOB, ocTeornopos3, auader. [lo manHeiM BcemupHoi
OpraHu3aIluy 3APAaBOOXPAHEHUS MHOTHE W3 OTUX OOJIe3HEH, SIBISIOTCS MPUYUMHOU
CMEpPTH W WHBAJIUJHOCTU B pabOTOCTIOCOOHOM Bo3pacTe. 3a00JeBaHUSAMU CHCTEMBI
KpoBoOOpaiieHus B  Hacrosimiee Bpemst crpagatoT ngo 40%  HaceneHws.
31moKayecTBEHHbIE HOBOOOPA30BaHUs U MIPEAPAKOBBIE COCTOSIHUS oTMedaroTest y 30%
B3pPOCJIOrO HaceJIeHUs, O0JIE3HU KENTYJOUHO-KUIIEYHOTO TPaKTa OOHAPYKUBAIOTCS Y
6omnee 20% B3poCIHbIX U AeTel U, o mporHo3am, k 2030 roxy 3ta mudpa TOCTUTHET
40%. Y 53% myxuuH U 19% xKeHIMH, IpOKUBAIOIINX B UHIYCTPUAIBHBIX CTpaHax,
BBISIBJICHO TIOBBIIIICHHOE COJIEP)KaHUE IIABEJIEBON KUCIOTHI B MOYE, IpH 3ToM Yy 5-20%
moned npu  JoctuxkeHud — 7/0-JeTHEro  Bo3pacTa, OTMEYANOTCS — HPUCTYIIbI
MOUYEKaMEHHOW O0JIe3HU. Y KaXKIOTO TPEThETO KUTENS IUIAHEThl UMEIOTCA T€ WIIU
UHBIE aJNIEPrUYECKHE NPOSBICHUSI.

Jlunamuka mokaszaTesieii 3a00JIeBaeMOCTH JIETeH U MOAPOCTKOB, OOYCIIOBIICHHAS
BO3/IeHiCTBUEM (DAKTOPOB MUTAHUS, 00pa30M KU3HU MPEICTABICHA B PUIOKEHHUH 1.

Ha npors>keHun Bcero mepuojia CyleCTBOBaHUS UYEIOBEUECKOW IUBUIIM3ALUU
MpEeANPUHUMAIIUCH MOMBITKM OTBETUTh HA BOIPOC: MOYEMY 3TO MPOUCXOIUT U KaK
HayuMHAIOTCA O0Je3HU? DTOT BONPOC BOIMPOCOB [JIsi MEAUILMHBI BCEX BPEMEH
COXpaHsIET CBOIO aKTyaJbHOCTh M B HallX JHU. Bo BTOpo# mosioBuHe XIX u Havane
XX Beka B MEPHOJ] TaK HA3BIBAEMOT'O «30JIOTOTO BEKa» MUKpPOOHMOJOTHH, Oiiaromaps
HayyHbiM noctukenusiM Jlyu Ilactepa, PobGepra Koxa, Ilayns DOpnuxa u apyrux
BBIJJAIOIINXCS MUKPOOMOJIOrOB, yAAJIOCh YCTaHOBHTH, YTO MHOTHUE 3a00JIeBaHUS,
CKJIOHHBIE K PacHpOCTPAHEHUIO, CBS3aHbl C KOHKPETHBIMU MUKPOOPraHM3MaMu —
BO30yauTensiMu nHpekuii. OCHOBBIBASCHh HA ITHX JTOCTHKEHUSIX, OBLUTH pa3paboTaHbI
XUMUOTEPANEBTUYECKUE  MpenapaTbl, BaKIUHbI, YYBCTBUTEIbHBIE  METObI
JTUATHOCTUKH, TIO3BOJIMBIINE OCYIIECTBISATH PAHHEE BBISBICHHE, MPO(MIAKTHKY H
JIeYEHUE TaKUX HWH(PEKIMOHHBIX 3a00JIeBaHUM, Kak: 4Yyma, XoJiepa, IU3EHTEpHs,
TyJsipemusi, cuduinc, Tyoepkylie3, ToHOpesl, Jerpa, SMUIeMUIECKU MEHUHTUT, OCIIa,
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MOJINOMUENINUT, OpPIOIIHOM M CBHIMHOM TU(BI, Opyuemies, TyOepKyne3, CTOJOHSK,
nudTepusi, MaIsIpUsl U MHOTHUE APYTHE.

B 1907 rogy MN.M. Me4yHMKOB BBICKa3aJl NPEANOJOKEHUE, UYTO INPUYUHOU
BO3HUKHOBEHHUSI MHOTUX 3a00JIeBaHUN SIBISECTCA COBOKYMHBIM 3((PEKT HA KIETKH U
TKaHU MaKpOOpraHu3Ma pa3HOOOpPA3HBIX TOKCMHOB U JIPYyTUX METa0OJIUTOB,
MPOIYLUPYEMBIX MUKPOOPTraHU3MaMu, BO MHOYKECTBE IPUCYTCTBYIOIIMMHU Ha KOXKE U
CIIM3UCTBIX YEJIOBEKA U KUBOTHBIX, MPEkKJE BCEro B MUIIEBAPUTENIbHOM TpakTe. K
CO’KaJICHUIO, B MOCIEIYIOIUE TO/bl B CUIY ps/ia OOBEKTUBHBIX U CYOBEKTHUBHBIX
NpUYMH BHUMaHWE K POJM MHKPOOPTaHM3MOB XO35MHA B PA3BUTUU MHOTHUX
pacnpocTpaHEHHBIX 3a00JIeBaHUI YeI0BEKA HE I00LIEHUBAIOCH.

B 30-60 ronet XX cronetusi nepBONPUUNHY MHOTHX MATOJIOTHYECKUX MTPOILIECCOB
CTaJIU CBSI3bIBATH C HAPYIIEHUSMU, BOSHUKAIOIIMMHU B LICHTPAJILHOM HEPBHOM cUCTEME.

B 70 romax XX cronerus kanajckuii matosior ['anc Cenbe chopmynupoat
KOHIENIUIO CTpecca, BBEJ MOHATHE «OOJE3HM ajanTalyuy», CUMTas, YTO B OCHOBE
MHOTHUX O0JIE3HEH YeIoBeKa JiexaT HapylIeHHs OajaHca 3JIEKTPOIUTOB U CTEPOUTHBIX
TOPMOHOB.

JlocTkeHuss B 00JacTH TE€HETUKU U MOJIEKYJISIpHOW OMOJIOTHMH, a TaKXKe B
obJyacTu SKcniepuMeHTanbHoi UMMYyHOJIOTHHU B 70-80 romax XX cTONETHS MTO3BOIIIH
CMECTUTh aKIIEHTHl B TOJb3y HACIEACTBEHHOTO W/WJIM MMMYHHOIO T€HE3a MHOTHX
COBPEMEHHBIX 3a00JieBaHMI dYesnoBeka. Hauanmuch akTHBHBIE MOMCKH Je(EKTHBIX
T€HOB B XpPOMOCOMAaX, MEPBHUYHBIX W BTOPUYHBIX MUMMYHOAC(PHUIIUTOB, MPUYUH HUX
BO3HUKHOBEHUS! U MAaTO(U3UOJIOTMUECKUX M3MEHEHHMH KaK CJEICTBHE HJTHUX
HapyuieHuit B Makpoopranuszme. C Havana 80-rofoB yBenuMdeHHE uucia OoJe3Hen
YeJIOBEKa CTalM CBS3bIBATh C YXYAILIEHUEM COCTOSHHUS OKpPYXKAIOIIEH Ccpemsl
AHTPOIIOTEHHOTO IIPOUCXOKIECHUS, BBICOKOM CTEIECHbBIO ypOaHu3auu,
TUNOJAVMHAMUEH, XUMHU3AIUMEHd  CENbCKOXO3AMCTBEHHOIO W IPOMBILIJIEHHOTO
IIPOM3BOJICTBA, IIMPOKUM BHEJIPEHUEM B OBIT U 3PaBOOXPAHEHUE HOBBIX XUMUYECKUX
COCIMHCHUN CUHTETUYECKOU IIPUPO/IBI.

[lepeuncnennbie MOAXO0AbI K TOHUMAHHUIO PUYUH BOSHUKHOBEHUS 3a00JIEBaHUIM
o0BeUHSET OHUMAaHKE, YTO MEepPBUYHAS POJb B (DOPMHUPOBAHUU TaK HA3BIBAEMBIX
«CoOMaTu4ecKux» 3a00JeBaHUN OmpenenseTcss HW3MEHEHUSIMH B (DYHKIUSIX U
OMOXMMHUYECKHMX PEaKIHUAX dYKapUOTUYECKMX® KJIETOK OpraHOB M TKaHEH dYeIoBeKa.
OTO SBUIIOCH OCHOBOM ISl pa3pabOTKU OOJIBIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenapatoB. braromaps mpou3BOACTBY MNOJOOHBIX (apMaleBTUYECKUX CPEJNCTB,
BBHICOKOMY YPOBHIO MEIUIIMHCKOTO OOCTY>KMBaHHS W pPaHHEW JIMAarHOCTHKU
BBICOKOPA3BUTHIM CTpaHaM yAaeTcs CASPKUBATh MaTbHEHIINA POCT 3a00JI€BaEMOCTH
M CMEpTHOCTHM  HaceneHusa. JlanpHeimee  pa3Butue  ¢GapManeBTUYECKOU
IIPOMBIIIVIECHHOCTH Ha OCHOBE JOMHUHHPYIOUIEH B HACTOSALIEE BpPEMsS KOHLENLUU
3I0pOBbsl U MPUYMH 3a00JIEBAEMOCTH CaMO MO ce0e CIoCOOCTBYET MPOJOJIKEHUIO
3arpsiI3HEHMSI  OKPY’KAIOIIeW cpeabl, BO3HWKHOBEHHIO HOBBIX 3a00JIEBaHUI H
YBEJIMYCHUIO 4YHCTa 3a00JIeBIIMX H3BECTHBIMH B HACTOAIIEE BpeMsl OOJE3HSIMHU.
TpanuuroHHBIE MOAXOABI TOCICTHUX MECATHICTUN K NpUIMHAM (OPMUPOBAHUS
MHOTHX  PacHpOCTpPaHEHHbIX  3a0oJieBaHMIl  4YenoBeka  Oosiblle  HE  JAKOT

® DykapuoTHUecKue KIEeTKM — KIETKH, UMEIOIIHE SIpO.
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KOHCTPYKTUBHBIX HJIEW U MPEAJIOKEHUHN K pa3pabdoTke BhICOKOA((PEKTUBHBIX CPEJICTB
U [OpueMoB  NpoQUIAKTUKM W JIEYEHUS  aTepOCKIEepo3a,  TUIEPTOHHH,
HOBOOOpA30BaHUM, aJEPTrHil, APYruX NATOJOTMYECKUX COCTOSSHUM M CHHIIPOMOB,
YHUCJIO CIy4aeB KOTOPBIX MEJJIEHHO, HO HEYKJIOHHO BO3pacTaerT.

B 1985 rony 3apyOexxubie uccnenoatenu S.B.Eaton u M.Konnor Bbickazanu
TUNOTE3Y, YTO pOCT OOJe3Held NMBWIM3ALUMU BO BTOpPOW MojoBMHE XX Beka
0OyCIJIOBJIEH TEM, YTO T'€Hbl COBPEMEHHOIO 4YEJIOBEKa, aJalTUPOBAHHBIE B TEUCHUE
IIOYTH MUJUIMOHA JIET SBOJIOLMH K KU3HEHHBIM YCTOSIM U IHILE MPEAIIECTBEHHUKOB,
OKa3aJIUCh HEJOCTATOYHO YCTOMYUBBIMU K PE3KUM H3MEHEHUsIM o0pasza KHU3HU
yenoBeka 3a nociennue 100-200 ner.

Bo Bce Bpemena npo6Giiema nuiiy Oblia 0JTHON U3 CaMbIX BaXKHBIX, CTOSILIUX NIEPe]
YeJIOBEYECKUM 00111eCTBOM. J[eMCTBUTENbHO, aHAM3UPYS KYJIbTYpPHBIE TPAJULUUA U
3aKOHbI, CBSI3aHHBIC C TUTMECHOW NHWUTAHUS HAIIUX JIPEBHUX MPEIIIECTBEHHUKOB,
xuBIIKMX B Meconoramuu, Erunte, Kurae u npyrux crpanax [aneHero u Cpegnero
Bocroka, [IpeBueit I'peruu u PuMckoil uMnepuun, MOKHO OOHApYKUTh CBUIETEIHCTBA
TOT0, YTO €€ HECKOJIBKO THICSAY JIET Ha3aJ JOMUHUPOBAJIO TOHUMAHUE, YTO 30POBbE
YeJioBeKa B HAMOOJIbIIIEH CTENIEHU ONPEIEISIETCS XapakKTepOM U MOJIHOIEHHOCTBIO €T0
NUTaHUS, CTENEHbIO (PU3NYECKONM AKTHMBHOCTH, TapMOHMM JAyXa W COIMAJIbHOU
YAOBJIETBOPEHHOCTH.

Brinaromeiics pycckuit ¢puszuonor U.I1.11aBnoB npu Bpyderuu emy B 1904 roay
HobGeneBckoil mpemMun mucall, 4TO «HaJ BCEMHU SIBJICHUSIMU YEJIOBEYECKOM >KU3HU
rOCIOACTBYET 3a00Ta 0 xJyiebe HacymHoM. OHa TpeicTaBIseT cOO0H Ty IPEBHEUITYIO
CBsI3b, KOTOpasi OObENMHSET BCE JKUBBIE CYIIECTBA, B TOM YHCIIE U YEJIOBEKa, C
OKpyXarwIied ux mnpupojaoi». 1o BblpakeHue M.IL.IlaBnoBa kak HeNb3s JIydlle
NOYEPKUBAET 3HAYMMOCTh MHUIEBOTO (akrtopa B (OPMHUPOBAHUU 3I0POBBSI U
IIOJTHOLIEHHOCTH JKU3HM 4elioBeka. [lomcunTaHo, 4To Ha NMPOTSIKEHUU CBOEU KU3HU
CPEIHECTATUCTUUECKUI YEJOBEK CheAaeT OKoJo 60 TOHH pa3auyHBbIX MHPOIYKTOB
IIATAHUS.

KomnuecTBo 1 cTpykTypa MmoTpedasieMoi MUIIKA B 3HAYUTEIIBHOW CTEIIEHN TaKXKe
CBsI3aHBbI C (PU3MYECKOW AKTHBHOCTHIO YEJIOBEKA, €ro NMCUXUYECKUM COCTOSHUEM H
COIMAIbHBIM OJ10KeHUEM. COTJIaCHO COBPEMEHHBIM MPEICTABICHUSAM PAllMOHAIBHOE
NUTaHUE JIOJDKHO OOECIeYMBaTh YEJIOBEKY paBHOBECHE MEXAY MOCTyMaromed u
pacxonyeMoi sHeprueil (banaHc 3HEPruu ), yI0BIETBOPEHHUE TOTPEOHOCTH OPraHu3Ma
B HEOOXOJIMMOM KOJINYECTBE OPraHUYECKUX U HEOPraHMYECKUX COeIUHEHMH (OanaHc
MJIACTHYECKOT0 MaTepuana), COONIoAeHUE peKMMa MUTaHusA. Takum o0pa3om, ¢
OOLIENPUHATOW TOYKH 3pPEHHs, TMHUIIEBbIE MPOIYKTHI TMPEACTABISIIOT COOOH
DHEPreTUYECKU W OMOCHHTETUYECKHA MaTepuan >KUBOTHOTO U PACTUTEIHLHOTO
MIPOUCXOXKCHUS, HCIOIL3YEMbII B HATypaJIbHOM WU TEepepadOTaHHOM BHUJIEC B
Ka4e€CTBE NCTOYHHMKA SHEPTUH, IIIACTUYECKUX U BKYCO- apOMAaTUYECKUX KOMIIOHEHTOB,
HEOOXOAMMBIA NJIi pOCTa, Pa3BUTHSA W (YHKIMOHWPOBAHUS OPraHOB WM TKaHEU
YEJI0BEKA.

PesynbraTel wccrnenoBaHui W HAOMIOJACHUN yOEIUTETHHO TOKAa3bIBAIOT, UTO
MPOAYKTHI MUTAHUSI 00JIaIaAt0T HE TOJIBKO MUTATENbHON IEHHOCTHIO, HO ¥ PETYJIUPYIOT
MHOT'OYHCIICHHbIE (DYHKIIMU U OMOXUMHUYECKUE PEAKIMU opraHu3Ma. B cBs3u ¢ 3TuM
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CTalau OOCYXKJIaThCsl BOMPOCHI HE TOJBKO PAIMOHAIBHOTO, HO M TaK Ha3bIBAEMOTIO
3I0pPOBOTO MTUTAHUS.

ITog 310pOBBIM NHTAHHMEM' MNPEIAraeTCs MOHUMATh YIOTPEOICHHE B IIMILY
TaKUX MUIIEBBIX CYOCTaHIUM, KOTOPhIE B MAaKCUMAJIbHOW CTENEHH YJIOBIETBOPSIOT
MOTPEOHOCTH YeJOBEKAa B DHEPreTUYECKUX, IUIACTUUECKUX U  PEryJISTOPHBIX
COCIMHEHUAX, YTO TMO3BOJISIET TOAJAEPKUBATh 3JI0POBRE U  MpeaoTBpamiaTh
BO3MOKHOCTh BOBHUKHOBEHHS KAKUX-TMOO OCTPBIX U XPOHUUECKUX 3a00JICBAHUM.

Poct uncna «0Oone3Hel IMBWIM3AIMMY» B HAWOOJIBIIEH CTENCHU B ITOCJICIHUE
JecATUIeTUs: 00yCIIOBJIEH YBEJIMUYEHUEM CTPECCOBBIX BO3JICUCTBUI Ha YEIOBEUYECKYIO
MOMYJISIIIUI0, CHIDKEHHEM (U3MYECKONM AaKTUBHOCTH, BHEJAPEHHEM COBPEMEHHBIX
TEXHOJIOTUH BBIPAIIUBAHUS, XPAHEHUS, MOATOTOBKU TMHUIIEBOTO CHIPhS U MPOAYKTOB
OUTaHUs (CTUMYJATOPBl POCTa, YCWIMTENIM BKyca, cTabunuzaropbl). OcoOeHHO
CYIIECTBEHHO ATH M3MEHEHHS 3aTPOHYJIM MHINEBOM pallMOH W TNPUBBIYKUA TpUEMa
nuiy. [loaTBepkaeHEM ATOTO Te3uca CIy>KaT HAOMIOJCHHS 3a JKUTEISIMH TeX
PETHOHOB 3€MHOTO I1apa, B YCTOU, KU3HU KOTOPHIX €Ile HEe MPOHUKIIA COBPEMEHHAs
UBWIM3aIKg. Tak, y KOPEHHOTO0 HAaCEJeHUsT MHOTHUX OCTPOBOB MUKpOHE3HH,
TIIyOMHHBIX TeppuTopuii Adpuku u FHOKHOM AMEpHKH, NMUTAHUE KOTOPBIX Majo
OTJINYAeTCs] OT TaKOBOIO OT UWX JPEBHUX MPEIIISCTBEHHUKOB, TMPAKTUYCCKH
OTCYTCTBYIOT TIPU3HAKU aTEPOCKIIEPO3a, CaxapHOTo auadera, OPOHXHUATLHON aCTMBI.
YacToTa BOSHUKHOBEHUS paKa JIETKUX, TOJICTOUW KHIIIKH, TPy THOM JKeJie3bl, HH()APKTOB,
WHCYJIBTOB, CaxapHOTO nuabdeTa u Jpyrux 00Jie3HeH ITUBUIIM3AIIMHA BO MHOT'O pa3 HIKE,
yeM Yy oKuTened pa3BuUThIX cTpaH EBpombl, AMepuku u Asun. HaGmromeHws,
IIPOBEJCHHBIE Ha TMPOTSHKEHUU HECKOJBKUX JecATHIeTHH 3a 17 pa3audHbIMH
ATHOCAMH, TPOXKUBAIOIIMMH B CEBEPHBIX U B cyOTpornmueckux ooOmactsax CIIA,
MoKa3ajau, 4YTO y TpeACTaBUTENeH TeX HapOJHOCTEeH, KOTOphIE NPHUHSIN Tak
Ha3bIBACMBIH 3a11aTHOEBPOTICHCKUI 00pa3 KU3HH, YACTOTa BOSHUKHOBEHUS CePAEUHO-
COCYJIMCTHIX 3a00JieBaHUN BOo3pocia B 8-12 pa3, 2HJAOKPHUHHBIX HapYIICHHUH - B 5 pa3
0 CPAaBHEHUIO C TEMH, KOMY YyJIaJIOCh COXPAaHWTh TPAIUIMOHHBIA YKIIaJ KU3HHU.
Cpeny STHHYECKOTO HACEJICHUS, MTPOIOIKAOIIETO COXPAHATh TPATUITMOHHBIN JIJI HUX
o0pa3 KU3HM, NPAKTUYECKH OTCYTCTBOBAJIM TaK Ha3bIBA€MbIC ayTOUMMYHHBIC
3a00JeBaHMs, KpalHEe peaKo OOHApYKUBAIMCh AJJICPTHUCCKUE IPOSIBICHUS.
CpaBHUTENBHBIN aHATU3 MMOKa3aJl, YTO MUIIECBOM PAIIMOH COBPEMEHHOTO >KUTENS TaK
Ha3bIBa€MBIX ITMBWJIM30BAHHBIX CTPAH MHpPa COJCPKHUT OOJIBIIIOE KOJIMYECTBO KHUPA,
MOHOHEHACHIIIICHHBIX W HACBHIIMICHHBIX YXHUPHBIX KHUCJIOT, TToBapeHHOH conu. Ilumia
KUTEJICH, KOTOPBIX Majl0 KOCHYJAach COBPEMCHHAs IIMBHJIM3AIMsA, Oorara
HEHACBIIIEHHBIMU KUPHBIMU KHCJIOTAMH, MUHEPATLHBIMH COJISMH, M30NPEHOUIAMH®
(TpeAImecTBEeHHUKY JTUMUA0B), BUTaMHMHaAMU A U C, NUILEBIMUA BOJIOKHAMM.

3a mocieaHue JABECTH JIET HAOII0AaeTCs CHIDKCHHE YCTOWYMBOCTH YEIIOBEKA K
BO3HUKHOBEHHUIO PA3JIMYHBIX OCTPHIX U XPOHUYECCKUX 3a00JICBaHUM, OJTHON U3 IPUINH
CIIY)KAT HM3MCHCHHE IHIIEBOrO TMOBEJICHHUS - YBEIWYCHHE YIIOTPCOJICHUS B ITHIIY
padHHUPOBAHHBIX MPOAYKTOB (caxap, PaCTUTEIBHOE M CIIMBOYHOE MACIIO, KPEMKHe

! 3,Z[O OBOC€ IIMTAHHUC— OJOTO IIUMTAHUC 066CH6‘II/IB3IOH_IGG OCT, HOPMAaJIbHOC a3BUTHC U
3 b

KHU3HENICATSILHOCTh YEIOBEKa, CIIOCOOCTBYIOIIEE YKPEIUICHHIO €ro 3JI0POBbsl U PO (UIAKTHUKE
3a00JIeBaHUIL.
8 H3OHpeHOI/IZ[bI - HpC,ZLI_HCCTBCHHI/IKI/I JINTINIOB.
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aJKOTOJIbHbIE HanuTKu). PaduHupyst mpoayKThl MUTaHUS, YOUpas TaKk Ha3bIBaeMblIe
OajslacTHBIC BEIIECTBA, YEJIOBEK HAa MPOTSHKEHUHM MHOTHUX MOCIEIHUX ACCATUIICTUN
CO3/71aBaJl MPOJAYKTHI MUTAHUS, OOOTAIIEHHBIEC JIETKO yCBAaMBaeMbIMU yriieBogamu. B
pe3yapTare ObUIM TOJYYeHbl MPOAYKTHI, JIMIIEHHbIE MHOTUX BHUTAMHUHOB,
pacTUTENbHBIX BOJIOKOH W JAPYTUX, KpalHe HEOOXOJUMBIX [Jii 3J0POBbI U
MMMYHHUTETA TMHIIEBBIX KOMMOHEHTOB. I[lockonbky o0pa3 >KHU3HU COBPEMEHHOIO
YeJIOBEKa XapaKTepHU3yeTCs MaIONOBUKHOCTHIO, M30BITOYHOE KOJIMUECTBO KaJOPHiA,
MoJiyyaeMoe B pe3ysibTaTe YHoTpeOsieHus paMHUPOBAHHOIO caxapa, MPUBOJIUT K
puckam 3a00JI€BaHUM MOJKETYI0YHOM JKeJIe3bl, MOBBIIIEHHOMY BBHIOPOCY MHCYJIMHA,
CHIIKEHUIO 00Opa3oBaHUs B KJIETKaX TIJIMKOI€HAa MW, KaK CJEACTBUE BCEro 3TOTO,
OTJIOKEHUIO U30BITOYHOTO KOJUYECTBA KUPa, PA3BUTHIO OOJIE3HEH CHUCTEMBI
KpOBOOOpAIlleHHsI, caxapHOro auadeTa.

Crnenyromieit 0COOCHHOCTBIO HM3MEHEHHUSI JUETHl COBPEMEHHOI'O 4YeJOBEKa,
SBJISIETCSl PE3KOE YMEHBIIICHUE MOCTYIUICHUSI B OPTaHU3M C MUIIEH MOJIOYHOKHUCIIBIX
Oaktepuii. B HacTosiiee BpeMs KUTEIU PA3BUTHIX CTPaH YIMOTPEOJSIOT B MUJUIMOHBI
u Oojee pa3 MeHbIIE TOJOOHBIX MHUKPOOPTraHM3MOB, YeM HX JPEBHUE
NpeaIecCTBEeHHUKU. Hamm npeaku il COXpaHEeHUsT MPOJYKTOB  MUTAHUS
UCIIOJIB30BAJIM JIMIIIh €CTECTBEHHBIE CMOCOOBI KOHCEPBAIlMU: BBICYIIIMBAHHUE WU
IPUPOJHYI0 (PEpMEHTAIINIO 33 CYET MOJIOYHOKHUCIBIX U JAPYTUX MHUKPOOPTaHU3MOB,
ClIydyallHbIM 00pa30M TMOMAJAIIMX B PACTUTEIBbHYI) M >KHBOTHYIO IMHINY U3
OKpy>karoliei cpeapl. B pesynbpraTe dhepMeHTAIMM MHOTHE MPOIYKTHl 000TraIiaiuch
MUJUTHAPIAMU MOJIOYHOKHUCIIBIX OakTepui, TpUOOB M MPOAYKTaMU MX MeTaboin3ma
(meTyuyme >KMpHBIE KMCIOTHI, ITENTHAbL, MOJIUAMHMHBIY, BUTAMHHBI, AHTUOMOTHKO-
CXOXKHE€ CyOCTaHIIMU), KOTOphIE, IIOMAB B IMHUIIEBAPUTEIBHBIM TPaKT, BHOCHIIU
CYIIECTBEHHBIN BKJIA]l B OAAEPKaHUE UX 3I0pOBbi. K coxxalieHu10, n3-3a BHEIPECHUS
TepMUYECKOW 0OpabOTKM TPOMYKTOB MHUTaHHUS, aOCOJIOTHOE  COJIep)KAHUE
MOMNAa0IIMX B OPraHU3M YEJIOBEKA MOJIOYHOKHUCIIBIX MHUKPOOPTaHU3MOB 3aMETHO
yMeHbIuiock. Kak cimenctBue 3Toro, Cpoku  (OPMHUPOBAHHUS  HOPMaTbHOM
MUKPO(]IIOpPEI pe3KO BO3POCIH, M3MEHMJICS KAYECTBCHHBIM M KOJIMYECTBEHHBIH €€
COCTaB. OJTOMY TakKKe CHOCOOCTBOBAJIO IIMPOKOE HCIIONIB30BaHHE B XX BEKe
AHTUOMOTHUKOB.

BaxHol 0COOCHHOCTBIO COBPEMEHHOM JHETHI SBISCTCS TakKKe H3MEHEHHE
COCTaBa M COOTHOIICHUS, YIOTPEOIIEMBIX B IHUIy KOMIIOHECHTOB, YYaCTBYIOIIUX B
oOecricYeHMH OpraHu3Ma IUIACTHYCCKUMH H  PETYJIATOPHBIMH  COCIMHCHHUSMHU.
YrorpebiieHre MPEeUMYIIECTBEHHO MHUIIU PACTHTEIHHOTO (KOPEHBS, OPEXH, IUIOJHI,
3eJIeHb, TPHUOBI, ATOIBI, GPYKTHI), PEKE PHIOBI M Msica MIPUBOIWIO K (POPMUPOBAHUIO
paloHa MeHee Ooratoro O€JIKOM, HO COJEpKaIlluM CYIIECTBEHHO OoJIbIlee
KOJIMYECTBO MHUHEPAJBHBIX COJIEM, THUIIEBBIX BOJIOKOH, AHTHOKCHAAHTOB. B
HACTOSIIIIEE BpeMsl cpeHecTaTucTHIecKui yenoBek B 10-20 pa3 Oonbie ynorpebdiser
COJICH HATpHsl, B YETHIPE Pa3a HACBHIIICHHBIX KUPHBIX KUCIOT. COOTHOIIICHHE oMeTa-6
K OoMera-3 >KMpPHBIM KHCJIOTaM B NHILEBBIX MPOIYKTAX, UCMOJIB3YEMBIX B MPOILIOM
croyieTud, Ob110 2:1. Y COBpEMEHHBIX 3CKMMOCOB 3TO COOTHOIICHUE paBHseTcs 1,7:1,
y KOPEHHOT'0 HaceJeHHs SIMOHUU 3TO COOTHOIIeHHE OJn3Ko K 12:1. Y coBpeMEeHHBIX

9 IlonraMuHEI BEITIOJHSIOT (I)YHKI_II/IIO MOAYJIATOPOB HCprOMC,Z[PIElTOpHLIX CUCTEM MO3ra.
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KUTEJIEH KOHTUHEHTAJIbHBIX TOCYJaPCTB COOTHOIIEHUE 3TUX KUCIOT B MUIIE HOCUT
oOpaTHBIN XapakTep, ¥ mopod MoxkeT aocturath 50:1, 4TO HE MOXKET OJIArOIMPUSTHO
CKa3aTbCs Ha 3J0POBBE.

OTMeuaeTcsi CyIIECTBEHHOE CHIDKEHHME YpPOBHS HEOOXOAUMBIX UEIOBEKY
MUIIEBBIX HMHTPEIUEHTOB TMpU NPUTroTOBIeHUU THUIU. COBPEMEHHBIE METOJIbI
00pabOTKU MUIIEBLIX MPOAYKTOB KaK JJisi HEMOCPEJACTBEHHOIO0 MX MOTpeOJieHUs B
MUY, TaK U JIJIs1 ITTUTEILHOTO XPaHEHUsI TAK)KE€ BHOCAT CBOM HEOJIAaronmpUsITHRIN BKIa
B JIMETY HAaIlleTO cOBpeMeHHMKa. [IpupyduB oronb, a 3aTteM, pa3zpaboTaB Apyrue
MpUEMbl TEPMHUUYECKOW, (PU3MYECKOW M XUMHUYECKON 0OpaOOTKM MHILIH, YETOBEK B
3HAUUTEIBHOM CTENEHM COKpPAaTUJI €€ NUTATeNIbHYI0 LIEHHOCTb, pa3pylIui Te ee
KJIIOUEBbIE  KOMIIOHEHTBI, KOTOpbIE  KpallHE HYXHBI, [Jii  HOPMAaJILHOTO
dbyHKIMOHUpOBaHUsT  opranu3ma. K coxajeHuto, COBpEMEHHasi  MHIIeBast
IPOMBIIIJIEHHOCTh, MaJI0 oOpalaeT BHUMAHUS Ha TO, YTO Ba)KHEHITNE KOMIIOHEHTHI
NUIM ~ pa3pylialoTcsl TPUH  OYUCTKE, BBICYIIMBAaHWHM, HArpeBaHUM U  TpU
3amMopaxuBaHuU. Tak, B MpoIecce OUUCTKHU 3€PHO YTPAUYUBAECT CBOU BaXKHbBIE MUIIICBHIE
AJIEMEHTHI, PACIOJIOKEHHbIE B 00OJOYKE 3€pHAa - BUTAMHUHBI, AHTHOKCHUJIAHTHI,
aMUHOKHUCIIOTHL. Eciam paccMOTpeTh Bce 3Tarmbl MPUTOTOBJICHUS IMHUILIEBBIX Macesl |
KHUpPa, TO MOXKHO YOSTUTHCS, UTO CO COOpa CEMSIH U 3€PEH, X BBICYIITUBAHHUS, OUUCTKH,
pa3aBIMBaHUs, HArPEBAHUS, IKCTPAKIIMH, OTJACICHUS, OYMCTKH, YCTPAHCHUS 3ariaxa,
B TOH WM WHOW CTENEHW KOHEYHBIM MPOMYKT JIMIIACTCS KIIFOUEBBIX MUTATEIBHBIX
KOMIIOHCHTOB B pPE3yJbTaTe€ CAMOOKHCJIEHUS, THAPOIN3a, N30MEpHU3aIlud, YTPaTh
TOKO(EpOJIOB.

B xauecTBe npumepa 3aBUCUMOCTH IIEHHOCTH JJIs1 3JJ0POBBS Y€JIOBEKa MPOIYKTa
MUTAHUS OT ChIPbsl MOTYT OBITh JIAaHHBIE O COCTaBE HEHACHIIIEHHBIX KUPHBIX KUCIIOT B
noJicoHeuHoM Macie. [Ipu moigyueHun Macia u3 ceMeuek MOJCOIHEYHUKA, B3SThIX
Ha 10-if 1eHb, COOTHOIIIEHHWE B TOTOBOM MPOJyKTe oMera-6/omera-3 paBHo 3:8, npu
UCITOJIb30BaHUM COOpaHHBIX ceMeuek Ha 30 AeHb ATO COOTHOIICHHE gocturaer 12:1, a
Ha 90 neHb oT uBereHus — 24:1. 3eneHble OaHAHBI XaPAKTEPU3YIOTCS MEHBIIUM
TNIMKEMUYECKUM HHJIEKCOM, YEM JKENThIe CIeible OaHaHbl, MOCKOJBKY MOCIEIHUE
cozepkar Ooibliie OBICTPO YCBOSEMBIX caxapoB. Hammm mpenku mpenumyiecTBEeHHO
yHnoTpeOIsiu PPyKThl U OBOIIHM 33JI0JIT0 IO TOTO, KaK OHH CO3petoT. DPyKTHI U OBOIIH
00J1a1af0T MOIHBIM aHTUMYTareHHBIM M IPOTHUBOPAKOBBIM d(dekTom, Omaromaps
HAJIMYUIO B HUX OOJIBIIEro KoJudecTBa (pr1aBoHOMIOB U rryTaTiuoHa. OCOOEHHO MHOTO
AHTHUOKCHJIAHTOB B OKPAIICHHBIX OBOIIAX W (PpyKTax. ITO MOCIYKHIO OCHOBAHHUEM
AMEpUKaHCKOMY TMPOTHBOPAKOBOMY OOIIECTBY PEKOMEHAOBATH  €KETHEBHOE
yHOTPeOJIeHNE KaXKIbIM B3POCIBIM YEJIOBEKOM OT TISITH /10 BOCBMU PA3IMYHBIX CBEKHUX
oBolIei u GpykToB. B mporiecce mpuroToBICHNUS MUY 3HAYUTETBHOE KOJTUIECTBO (OT
5 mo 80%) pacTUTENBHBIX AHTUMYTAreHHBIX CyOCTaHIui paspymraercs. 90% poiobero
xKupa, Ooraroro omera-3 KHCIOTaMH B Mpoliecce MOATOTOBKU IOJBEpPraeTcs
TUAPOreHU3aMU, KOTopas yAalsieT 3TU NpUpPOAHBbIE aHTUOKCUAAHTHI. bonee Toro,
MCXOJIS1 U3 TEXHOJIOTMYECKOU 11e51ecO00pa3HOCTH B yIIepO MOJIE3HOCTH IS 3T0POBBA,
paclIMpsIIOTCS. TTOCEBbI M BBIPAIIMBAHUE T€X PACTEHUN M >KUBOTHBIX, MPOAYKTHI W3
KOTOPBIX JIYUIII€ XPAHATCS, HO JIUIIICHBI CTOJh HEOOXOAMMBIX JIJIsl OpraHn3Ma YeI0BeKa
JIETKO pa3pyllaeMbIX MHIIEBBIX KOMIIOHEHTOB. Hampumep, mpuoputer oTmaeTcs
pacTeHUsiM, B Maclie KOTOPBIX OOJbIIE COJEPKUTCS KUPOB, OTHOCAIIMX K KJaccy
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omMmera-6 BMECTO OMera-3, HOCKOJIbKY NOCIETHUE OBICTPO OKUCIISIOTCS U CYIIECTBEHHO
COKpAILAIOT CPOKH T'OJTHOCTH MHUILEBOTO MPOoAYyKTa. Mexay TeM MOCHeAHss rpyIa
HEHACBIIIEHHBIX  JKUPHBIX  KHUCIOT, OyAydd MPUPOJHBIM  aHTHOKCHIAHTOM,
HeoOXoauMa JUIsi HOPMaIbHOIO ()YHKIMOHHUPOBAHUS MPAKTUUYECKH BCEX KIIETOK
OpPraHoOB U TKaHEH YeJIOBEKA.

B pesynbraTe aHTPONOIeHHOW NAESITEIBHOCTH CEIbCKOXO3SMCTBEHHBIE YTOIbs
00€IHSAIOTCS U UCTIBITHIBAIOT Je(ULIUT MUTATENbHBIX BemecTB. Kak cieactsue 3Toro,
BO MHOTMX CbEIOOHBIX PACTEHHUSX YMEHBIIAETCS COJAEPKAHHME KU3HEHHO Ba’KHBIX
coenuHeHuid. [1o nanHbIM aMepukaHckux uccienosarenen, 80% mous CILIA He MOTyT
B HACTOsIIee BPEMsI YIOBIETBOPUTH NOTPEOHOCTH CEJIbCKOXO03IMCTBEHHBIX KYJIbTYpP B
MUHEpaJlax 1 uX KoMIiekcax. B pesynbrate, ecinu B Hauane XX Beka B 100 r mmnunara
coaepxainock 157 mr xkenesza, To B 1968 rogy KojanuecTBO 3TOr0 MUKPOIJIEMEHTA B
JAHHOM pacTeHHuH ynayio 1o 27 mr, B 1979 — no 12 mr, a B Hacrosliee Bpems €ro
MeHbIe 2 Mr. [[7s y0BIIeTBOpEHHSI CYTOUHOM MOTPEOHOCTH B3POCIOr0 POCCUSIHUHA
B JKeyie3e Tepes] MepBoil MUPOBOM BOMHOM J0CTaTOYHO OBUIO CHECTh JBa KPYIHBIX
sa0no0ka. B HacTosiiiee BpeMs naxe yrnoTpeOiaeHue 1 Kr 1010k He BOCIIOHUT CyTOYHbIE
notpeOHOCTH B 3TOM MuHepaie [8].

N3menunach couuanbHasi CTPYKTypa HaceJeHHUs, B pe3ysibTaTe B HACTOsIIEe
BpeMsi 3HAUMTEIbHAs YaCTh HACENEHUS MPOKUBAECT B MPOMBIIUICHHBIX LIEHTpax M,
NepecTaB y4yacTBOBATh B HEMOCPEICTBEHHOM IIPOM3BOJICTBE MPOAYKTOB MUTAHUS,
NPAKTUYECKU JIUIIEHa HATYpalbHBIX CBEXKHX CEIbCKOXO3SMCTBEHHBIX IPOIYKTOB
nuTaHus. B pe3ynpraTe HMHTEHCHU(PUKALMM MPOMBIIUIEHHOTO MPOU3BOJICTBA C
UCIIOJIb30BaHUEM YJI00peHui, TepOuIuaoB, (QYHTHUIIUIOB MOJydaeMble MPOIAYKTHI
NUTaHUS CTAJId CYIIECTBEHHO YCTYIAaTh MO COJEPIKAHHUIO KM3HEHHO HEOOXOIUMBIX
MUIIEBBIX CyOCTaHLIMN B JECSITKU pa3 T€M MPOJIYyKTaM, KOTOPbIE€ MPOU3BOAMIUCEH I10
TPaAUIIMOHHBIM TEXHOJIOTHSIM.

OnpeneneHHoe 3HAYEHUE B HEIOCTATOYHOM IOHUMAaHMM B COBPEMEHHBIX
YCIOBUSIX BA)XHOCTHM MCIIOJIb30BAHUSI B  €KEIHEBHOM  pAIlIOHE 4YeJOBEKa
HEJOCTAIOLIUX >KU3HEHHO Ba)KHBIX PEryJIATOPHBIX MMEET U CIOXKHBLIASCS CUCTEMA
TOBapHO-JACHEXKHBIX OTHOLICHUN B 00JacTH 31paBooxpaHeHus. [IpousBoautenu
(dapmareBTHYECKUX MpenapaTroB, TOPMO3SAT BHEAPEHHWE B MOBCEAHEBHYIO KH3Hb
rpaxkaaH MpoOUOTHUKOB M MPOIYKTOB (PYHKIIMOHATBHOTO MUTaHus. [s yiydiieHus
CUTyaluu, TpeOyeTcsi OrpOMHasi MPOCBETUTEIbHAS pab0Ta, YTOOBI YOS IUTh HACETICHHE
Poccuu, B 3HAaUMMOCTH U MOJIE3HOCTH IIHPOKOTO UCIIOJIB30BAHUS B PALIMOHE MUTAHUS
IPOAYKTOB (PyHKIMOHAIBHOTO Ha3HAueHHs (ITHILEBBIE TPOLYKThI-a1anToreHsC,)

B HacTosee BpeMst IpUXOAUT MOHUMAaHUE HEOOXOIMMOCTH 3aMEHbl KOHLEIIIUU
PAalMOHAIIBHOIO IWUTAaHWS Ha KOHLEMNLIHMI ONTHMAJIBHOIO 310pPOBOrO IHTAHMS.
[Tlapagurma wuaen yAOBIETBOPEHHs ToOJ0/a W TMHINEBOM OE€30MACHOCTH MEHSETCS
napagurMoid pacCMOTPEHHs] MHUIIM, KaK BaKHeimero (akropa COXpaHEHUs W
YIIy4IIEHUS 3A0POBbsI, CHUKEHHSI pUCKOB BO3HUKHOBEHHS 3a00JI€BaHHI.

B nocnennue rojipl BO MHOTHX CTpaHax MUpa PsAOBbIE MMOKYIATENN MUIIEBBIX
IIPOYKTOB OOECIIOKOEHBI HE CTOJIBKO TEM, COAEPMUT JIU MUIIA JOCTATOYHO KAJIOPHIA

10 TpomyKThI-ananToréHsl — MPOAYKTH MPUPOIHOTO HPOUCXOKIEHHUS, CIOCOOHBIE MOBBIIIATH
HecnerpUIeCcKy0 COMPOTHBIISIEMOCTh OPraHU3Ma K IIUPOKOMY CIIEKTPY BPEAHBIX (PaKTOPOB
(bu3MUECKOM, XUMIUYECKON U OUOIOTMYECKON MTPUPOIBI.
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U IUIACTUYECKUX CYOCTaHIMH M YAOBIETBOPSET JU OHA BKYCO-apOMaTUYECKHUM
3ampocaMm, CKOJBKO OKa3blBaeT JM BbIOpaHHas MMM MHIIA Ha OXKUJAEMBIH
03710poBUTENbHBIN 3 (PekT Ha opranusm. [IpoBenennsiii B 15 ctpanax EBporneiickoro
coro3a B 1996 rony onpoc nmoutu 15 000 B3pocibix nroAel mokasani, yto 9% u3 HUX
MPEXJIe BCEro MpH BbIOOpPE MPOAYKTOB MUTAHUS 3aAyMbIBA€TCS HaJ TEM, KaKOU
MO3UTUBHBIN 3P(QEKT Ha HMX 3/10pOBbE OKAXKET BBIOPAHHBIA MMHU NpOoAyKT. 32%
OIPOILIEHHBIX OTMETHIIM, YTO YKa3aHUS Ha BO3MOXHOE O3J0POBUTEIBHOE AEHCTBUE
BBIOPAaHHOTO MMH MPOAYKTa MPH €ro MOKYIKE UIPaloT Ba)KHOE 3HA4YeHHE. Takum
o0pa3oM, MpolecC MOHMMAHUSA U OCO3HAHMS 3HAUYCHHS HE3aMEHUMBIX (HaKTOpPOB
MUTaHus B MPO(UIAKTUKE HAPYIICHUS 3[I0POBBS, YBEIUUYECHUH MPOJOJDKUTEIHBHOCTH
KU3HU, HAyajcs — JIIOJM BCE yalle MPUOErarT K HCIOJb30BAHUIO OUOJOTMYECKH
AKTUBHBIX JI00ABOK, BKIIFOUCHHUIO B PAIIMOH MUTAaHUS (PYHKITMOHAIBHBIX MPOTYKTOB.
[Mutanue nomxHO GOPMHUPOBATHCA HA OCHOBE KJIHOUYEBBIX MPUHLIMUIIOB 3I0POBOTO

OUTaHUS C Yy4eToM (aKTUYECKUX OSHEpProrpaTr, BETUYHMHBI OCHOBHOIO OOMEHA,
Bo3pacTa. OCOOEHHO 3TO BaXHO B JIETCKOM BO3pacTe.

310poBOe MHUTaHHE — OJHO U3 0a30BBIX YCIOBUN (OPMUPOBAHUS 310POBbS
JeTeil, UX TapMOHUYHOIO pocTa W pa3Butusa. He3gopoBoe muiieBoe MOBEICHUE
dopMupyeT puUCKH H30BITOYHOM Macchl Tella, caxapHoro auabera, 3aboneBaHUMN
OpraHOB TMHUIIEBAPEHUS, DHIOKPUHHOM CHCTEMBI, CHCTEMBI KPOBOOOPAIIEHUSI.
[lonTBepkaeHNEM PUCKOB CIIyKaT PErUCTPUPYEMBIE MOKA3aTENH 3a00JI€BaEMOCTH.

OCHOBHBIC MPUHIHUIIBI 3JOPOBOTO MUTAHUS, KOTOPHIC JOJKHBI OBITh YUYTCHBI
npu (GopMUpOBaHMHM MEHIO: 1) oOecredueHue pasHOOOpa3us MEHIO (OTCYTCTBHE
MIOBTOPOB OJIFOJ] B TCUCHHE JIHSA M JBYX CMEKHBIX C HHM KaJICHAApHBIX JHEH); 2)
COOTBETCTBHE HHEPreTUUYECKON IEHHOCTH JSHEprosarparaMm, XUMHUYECKOTO COCTaBa
0r01 - PU3NOIOTHYECKUM MOTPEOHOCTSIM OpraHu3Ma B MaKpO- U MUKPOHYTPHEHTAX;
3) wucnoib30BaHME B MEHIO OJIOJ, pEUeNnTypbl KOTOPBIX, MpPeaycMaTpUBAIOT
UCIIOJIb30BaHMUE MIAISIINX METOJOB KyJIMHapHOW 00paboTku; 4) HCHOJIb30BaHHE B
MEHIO THUIIEBBIX MPOIYKTOB CO CHIDKEHHBIM COJIEp)KAaHHEM HACBIIIEHHBIX JKHPOB,
NPOCTBHIX CaxapoB, MOBApEHHOW COJIM; a TAKXKe MPOAYKTOB COIEpPKAlIUX TMHIIEBbIC
BOJIOKHA; TMPOAYKTHI, OOOTallleHHbIE BUTAMHHAMH, MHUKPOdJEMEHTaMH, OUbUI0- U
JAKTO- OaKTepusMH W OMOJIOTMYECKH aKTUBHBIMH J100aBKaMHU; 5) ONTUMAaIbHBIN
peXHUM MUTaHus; 6) HATUYUE HEOOXOAUMOTO 000PYIOBaHUS U MPOYUX YCIOBUHN IS
MPUTOTOBJICHUSI OJF0]] MEHIO, XPAHEHHSI TIUIIEBBIX IPOAYKTOB; 7) OTCYTCTBHE B MEHIO
MPOYKTOB B TEXHOJIOTHH N3TOTOBIICHHSI KOTOPBIX UCIIOIB30BAJIUCH YCHINTEIHN BKyCa,
KpacUTEeNH,  3alpelleHHble  KOHCEPBAHTHI,  MPOAYKTOB,  3alpenieHHBIX K
YIOTPEOJICHNIO; a TAKXKE MPOAYKTOB C HAPYIICHUSIMU YCIOBUI XpaHEHUS M UCTEKITUM
CPOKOM TOJHOCTH, MTPOTYKTOB MOCTYMUBIIUX 0€3 MapKUPOBOUYHBIX SPJIBIKOB U (HUITN)
0e3 COMPOBOAMTEIBHBIX JTOKYMEHTOB, MOJTBEP)KIAIONINX OE€30MacCHOCTh MUIIEBBIX
IIPOYKTOB.
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MHCTUTYT MOBBIIICHNS KBaTU(pUKAIMH [1e1arornyeckux Kaapos. — I. [lerpomnaBioBck-
Kamuarckuii. — 2015. — 67 c.

3. lancrsn A. T'. Pons HacneacTBEHHOCTH U cpelibl B (hOPMHUPOBAHUU
310pOBBs uesioBeka // CoBpeMeHHbIE Mpo0OieMbl Hayku U 00pa3zoBanus. — 2016. — Ne,
4. - C. 232-232.

4, 3akpesckuii B. B., Konuak /[. B. Hapymenus nuieBoro noBeieHus Kak
daktop pucka pa3BuTusa 3aboneBaHuil «{uBunuzauuu» // 310pOBbE — OCHOBA
YeJIOBEUECKOro MOTEHIHAaNa: MpooiemMbl u myTu ux pemeHus. - 2013.- Ne 8 (1). —
C.378-380.

5. 3yes E. T. ®DyHKUMOHANbHBbIE HAMUTKUA: MX MEHIO B KOHIIEHIMHU
3nopoBoro nutanus // [Tumesas npomeinuieHHOCTh. - 2004.- Ne7. — C.90-95.

6. 3ynbkapHaeB T.P., MypsiceBa E.H., Tiopuna O.B., 3ynbkapHaeBa A.T.
310poBO€ TMHUTAaHHME: HOBBIE TOJAXOJbl K HOPMHPOBAHUIO (HU3UOJOTUYECKUX
noTpeOHOCTEN B SHEPTUU W MUIIEBBIX BELIECTBAX JJI PA3IUYHBIX TPYII HACENEHUs
Poccuiickoit denepanuu /Menuuunckuii BecTHUK bamkoptocrana.- 2011.- T. 5.-
C.150-154.

7. Hcaes B.A. He3zameHnumble ¢GakTopbl MUTAHUA U UX (PU3HOIOTHYECKas
posib. M. 3A0 MUP u COI'JIACHE. 2008. — 257c.
8. Hcae B.A. ®u3nonoruyeckue acrnekThl 30pOBOT0 oOpa3a >ku3Hu. M.

3A0 MUP u COI'JTACHE. 2013. — 156c.

Q. JIucunpix FO. I1., XKypasnesa T. B., Xmens A. A. U3 uctopun nzydeHus
BIUsSHUS oOpaza >KuU3HM Ha 370poBbe // [IpobOiieMbl CcOLUMANBHONW THUTHEHBI,
31paBOOXpaHeHUs U uctopuu Meaunuabl. — 2014, - Ne 2. — C. 39-42.

10. HexkpacoBa T. A. CouuaiabHO-IICUXOJIOTHYECKUE (PAKTOPHI OTHOLICHUS
YesoBeka Kk cBoemy 3710poBsto // Cepsuc +. - 2010. - Nel. — C.84-88.

11. MP 2.3.1.2432-08 «HopmbI (puznongornueckux noTpeOHOCTEH B SHEPTUU
Y MUIIEBBIX BENIECTBAX JJIS PA3JIMYHBIX Tpymm HaceneHus Poccuiickon denepanum».
Meronuueckne  pexomeHmanuu: -M.: @enepanbHbli  LEHTP TUTHEHBI U
sanuaeMuoorun Pocnorpeduamzopa, 2009. — 36 c.

12. Tloroxea A.B., barypun A.K. IlpaBmibHoe mnuranue - (GpyHIaMEHT
310pOBbs 1 nonronietus // [umeBast mpomblieHHOCT. - 2017, - Nel10. — C. 58-61.

13. Tlo3uskoBckuit B.M. DBomronus nmutanus U GOpMUPOBaHUE HYTpHOMA
coBpemenHoro 4enoBeka / Uumyctpusa nutanus (Food industry). - 2017.- Ne3 (4). —
C.5-12.

14. Tapmaea WN.}O., EbumoBa H.B., barnymkuna C.}O. ['mruenunueckas

OIICHKA MHUTaHUs M PUCK 3a00JIC€BACMOCTH, CBS3aHHBIN C ero HapymieHueM // ['urueHa
u canutapus. - 2016. - Ne 95 (9). — C. 868-872.

4.2.2.Tema Ne 2 «OcHOBBI (pU3HOJIOTHY MUILIEBAPEHUS
Hean: CdopmupoBars mpeactaBicHue O (U3HOJIOTUU TMHUIIECBAPSHUS, POIHU
HOPMAaJTbHOW MUKPOQIIOPHI KUIICUYHUKA B (PYHKIIMOHUPOBAHUH OPTaHU3MA.
KoHTpoabHBIe BONIPOCHI:
1. Yrto uzyuaer Hayka Tpodoiiorus?
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2. Kakue BakHelIMe KOMIOHEHTBI MTUIIU, HEOOXOIUMBIE JJIS MOAAECPHKAHUS
HOPMaJIbHOTO OOMEHA BEIECTB, PYHKIIMOHUPOBAHUS OPTraHOB U TKaHEH,
FapMOHUYHOI'O pOCTa U pa3BuTus, Bam n3BecTHbI?

3. Kakue oTaenbl nuieBapuTeabHOrO TpakTa Bbl 3HaeTe, ux poiib B

IIUILIEBAPEHUH.

Kakast ponp neyenu B nponecce nuiieBapeHus?

Ha3zoBure uzsectHrie BaM Tunsl nuieBapeHus.

Kakue (pyHKIMY BBINOIHSET MULEBAPUTEIBHBIA TPAKT?

[lepeuncnure GyHKUINH, BHITOIHAEMbIE HOPMAIBHONH MUKPOGIOPOit

KHUIIIEYHUKA?

No ok

CnpaBo4HbIe MaTepHaJIbI 110 TeMe:

Bonbiast poss B M3y4yeHUH MEXaHU3MOB MUILEBAPEHUSI U YCTAHOBICHUU OOLIUX
3aKOHOMEPHOCTEN YCBOEHHMsI IMHINM NPUHALICKUT akaaemMuky A.M. VYromesy,
co3aasuiemMy B 1980 roay HOBYIO MEKXIUCHUILIMHAPHYIO HAYKY TPO(dosoruio.

Tpodonorus - 3To «Hayka o nule, MUTaHWU, TUIIEBBIX CBSA3SIX U BCEH mpoiieccax
YCBOCHHMSI TUIIM Ha BCEX YPOBHSAX OPraHU3AIMH >KUBBIX CUCTEM (OT KJIETOYHOTO IO
ounocheproro)». A.M. YronessiM OblIa PEASIOKEHA TEOPHUS «aIEKBATHOTO TUTAHUS,
OCHOBHBIMHU ITOCTYJIATAMU KOTOPOTO SIBJISIETCS MPU3HAHKE, UTO BCE KOMITOHEHTHI MUIIA
(ayrpuenteit! u  GammactHele BemectBal?) HEOOXOMMMBI U TIOJJEPKAHHS
MOJIEKYJISIDHOTO COCTaBa OpraHu3Ma UM BO3MEIICHHMS €ro IUJIACTUYECKUX H
HHEPreTUYECKUX 3aTpaT; BKJIIOYAIOT B ce€0sl MOTOKHU MUTATENIBHBIX M PETYJIATOPHBIX
cyOcTaHlMii; OajaHC NUILEBHIX BEIIECTB B OpPraHU3ME MOJJCPKUBACTCS 3a CUET
BBICBOOOXECHHUS OTHENbHBIX HYTPUEHTOB M3 CJIOXHBIX II0 COCTaBy IHIIEBBIX
IPOAYKTOB 3a CYET MOJOCTHOTO, MEMOPAaHHOT0, BHYTPUKJIETOYHOI'O IUILEBAPEHUS, a
TaKe MUKpPOOHOIO CUHTE3a OAKTEpUSIMU MUILEBAPUTEIBHOTO TPAKTA.

Hcxonst u3 teopun anekBatHoro nutanus (A.M. Yrosaesa), mjas HOpMaJbHOMR
KU3HEACATEIbHOCTH OpPraHu3My HEOOXOJUM IUIACTHUECKUH U JHEPreTUYeCKUi
MaTepual, a TaKkkKe pa3Ho00pa3Hble PEryISTOPHbIE CYOCTaHIIUU, KOTOPbIE OCTYMAOT
B OpPraHU3M C MHAIIEBBIMU NPOAYKTaMHU.

PaznuyaroT 1mecTe Ba)KHEHIIMX KOMIIOHEHTOB IHIIH, KOTOpbIE HEOOXOAMMBI
OpraHu3My JUIsl MOJAJEp)KaHUs OOMEHa BELIECTB, (PYHKIHMOHHPOBAHHUS OPraHOB U
TKaHEeH, /Uil pocTa W OOHOBIIEHHUS KJIETOK OpraHM3Ma - 3TO BOJA, OCJKH, KHUPHI,
YIJIEBOJbI, MUHEPAJIbHBIEC BEIIECTBA U BUTAMUHBL. [Ipexkie ueM opranusm yCBOUT HX,
OHU TIOJIBEPralOTCsl pacIICIJICHUIO Ha 00jee MPOCTbIe 3JIEMEHTHI. JTO MPOUCXOIUT
Onarozaps mpoueccaM MUIeBapeHHsl.

[MumeBapeHue — 3TO  COBOKYNHOCTh  (U3MYECKUX, XUMHYECKHX U
($U3NOTOrNYECKUX MPOLIECCOB, B PE3YJIbTaTe KOTOPBIX MO BO3AEHCTBHEM (PEPMEHTOB
MUTATEJIbHBIE BELIECTBA PACILICILIAIOTCS Ha 00Jiee MPOCThIE XMMUYECKHE COEIUHEHMS,
CIIOCOOHBIE BCACHIBATHCS YEPE3 CTEHKY JKEIYJOYHO-KHUILIEYHOIO TPAKTA, MOCTYNAaTh B
KPOBOTOK M yCBaMBaThCs KJIETKaMM opraHusma. Ilpu 3Tom B mpouecce nuieBapeHus
NIUTATEJIbHBIE BELECTBA, TOCTENEHHO MPOJBUTasiCh Yepe3 MUILEBAPUTEIbHBIN TPAKT,
IIPOXOJAT CYMMapHO€ pAacCTOSHHE TOps/IKa JECATH METPOB. OTH MPOLECCHI

1 Hy’I’pI/ICHTBI — OMOJIOTHYECKH 3HAYMMBbIE KOMIIOHCHTHI,
12 bannactHeie BCIICCTBA — OHOJIOTHYECKH HE3HAUYNMBIE KOMIIOHEHTEI.
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MPOTEKAIOT B OMNpPEACICHHOM  MOCIeNOBAaTebHOCTH  BO  BCEX  OTAenax
MUIIEBAPUTEIIBHOTO TpakTa (MOJIOCTU PTa, TVIOTKE, MUIIEBOJAE, JKEIyJAKe, TOHKOU U
TOJICTOW KHIIIKaX C Yy4aCTHEM IICUCHHU M JKEITIHOTO My3BIPS, ITOKEITYJOYHOM KEIIe3bl).
Tosibko MUHEpaTBHBIE COJIM, BOJA U BATAMUHBI, yCBAUBAIOTCS YETIOBEKOM B TOM BHJIE,
B KOTOPOM OHU HAaXOJATCA B Nuille. beiku, >KUphI U yIIIEBOIbI MOMNAAI0T B OPTaHU3M
B BHJI€ CJIOKHBIX KOMIUJIEKCOB. UTOOBI OHU YCBOWJIHUCH, TpeOYyeTCs CIOXKHas
dbuszndeckass 1 xuMuueckas nepepadorka. Kpome Toro, KOMIOHEHThI UM JTOHKHBI
MpeBAPUTEIBLHO YTPATUTh CBOIO BHUIOBYIO CHEHU(PUYHOCTb, WHAYE OHU OyAyT
MIPUHUMATHCSI CUCTEMOM UIMMYHUTETA KaK 4y KepOIHbIC BEIECTBA.

[MumeBapeHne HaYMHAETCS C M3MEIbUCHHMS TUIIM B POTOBOM TMOJOCTH,
YBIQXKHEHUSI €€ CIIOHOHM, MEePBHUYHOrO MeTaboiu3Ma U TpaHchopMamuu Mo
BO3JICUCTBMEM (DEPMEHTOB CIIOHBI (aMHJIa3bl, MPOTEWHA3bI, JUMNasbl, (Gocdarassl,
PHK-a3s1). Cpennsisi mpo10HKUTEILHOCT MIPEOBIBAHUS MUIIK B TIOJIOCTH PTa JIOHKHA
cocTaBiATh opsiaka 15-20 cex. B ciydae cokpaliieHust BpeMeHU HaXOXK/ISHUS TTHIIH B
MOJIOCTH PTa, HAPYIIAKOTCS MPOLECChl MUIIEBAPEHUs, COOTBETCTBYIOIIUE JTaHHOMY
YYacTKy MHIIEBAPUTEILHOTO TpakTa (M3MeNIbUYeHUe, pacmhaj Kpaxmaja Ha MpOCThIe
caxapa).

Jlanee  ciemyeT 9oTam  TEpPeABMIKEHHWE  MHUINEBOr0O  KOMKa 3a  CYET
NEPUCTATBTUYCCKUX JBMIKSHHUHN MBIIII TJIOTKHA U TTUIIEBOA B )KETYA0K. AKT TJIOTAaHUS
BKJIFOYaeT B ceOs a3y poToByw (IIPOU3BOJBHYIO), TJIOTOYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), THUIIEBOAHYIO (MEIVICHHYI0 HENpous3BOJIbHYI0). Cpemauss
IPOJIOJKUTENIBHOCTh BPEMEHU MPOXOXKACHUS MHUIIEBOIO KOMKa Yepe3 MHUIIEBOJ
COCTaBIISAET 2-9 ceK, ¥ 3aBUCUT OT IUIOTHOCTH NMHUILK. /{7151 mpeoTBpamieHust 00paTHOro
TOKa MWLM, a TaKX€ pa3rpaHUYEHUsT BO3ACHCTBHUS HA HEE MHILEBAPUTEIbHBIX
(dbepMeHTOB, MUIIEBAPUTENBHBIA TPAKT 00€CIeueH CeIUaTbHBIMU KIIaTIaHAMH.

[InmeBoil KOMOK, MOMAaB B KEIYJI0K, B TEYEHUE TPEX-TISITU YaCOB IOJBEPracTCs
MEXaHWYECKOW U XUMHYECKOU 00paboTke (10J1 BO3ACHCTBHEM KEITYJIOYHOTO COKa H
NPUCYTCTBYIOIIUX B HEM COJITHOM KHCJIOTBI, KOTOpas 00eCleuynBaeT KUCIYIO Cpely B
JKEIyJIKe, BbI3bIBACT JICHATYpallUI0 U Ha0yXxaHue OENIKOB, aKTUBHPYET METICUHOTEHBI,
OKa3bIBaeT OaKTEPHUIUMIAHBIN A(PEeKT, MencuH - TmepeBapuBacT OETOKCOACpIKAIIHE
NHIIEBbIC  MPOAYKTHI). JlumonuThyeckas aKTUBHOCTh  IKEIYJOYHOTO  COKa
CIIOCOOCTBYET PacCIICIUICHUIO IMYJIbIUPOBAHHBIX KUPOB Mosioka. OOpa3zyromiascs B
KEITyJIKE B 3HAUYUTENIbHBIX KOJIMYECTBAX CIJIM3b, C OJHOM CTOPOHBI, BBINOIHSET
3aMUTHYIO (DYHKIIMIO 3aIUIIAs CIU3UCTYIO JKENyaKa OT IEUCTBUS COJSTHOM KHUCIIOTHI,
a TAKXKE CIIYKUT UICTOUHUKOM 3HJIOTE€HHBIX O€JIKOB ISl UX MOCJIEIYIOIEH yTUIN3aluH
MHKPOOPTraHU3MaMH TOJICTOW KHIIKHU. B ey ke TpUCyTCTBYET TAKXKE CIIEIUAIbHbBIN
dakTop, obecrieunBaroNINii B JaIbHEHIIIEM yCBOCHHE BUTaMuHa B1o.

[Tocne »xemyaka NHIIEBOM KOMOK MOMNAgaeT B TOHKUM KUIIEYHUK, JJIMHA
KOTOpOro gocturaet 6,5 MmetpoB. KuilieuHbIii COK B 3TOM OTJEJIE€ MUIIEBAPUTEIBHOTO
TpakTa UMEET HIEJIOYHYIO Cpely 3a CUET MOCTYIICHUS B TOHKHI KHUILIEUYHUK KETUH,
COKa TMOJDKETYIOYHOM Kene3bl W BbIIENEHUM CTeHOK KuiedHuka. Cok
MO/KETTYIOYHON  JKeJIe3bl CONEPXKHUT Takue (PEepMeHThl, Kak ajb(a-aMuiiasa
(pacwieriser  yraneBoanl), PHK-JIHK-nykneassl (pacliemissioT HYKJIEHMHOBBIC
KHUCJIOTHI), JUMNa3bl (PacIICIUIIIOT >KUPbI), MpOTeas3bl (paclICIIIiOT OEJIKH) B BHJE
Mpo3H3UMOB. Bcero B kuilleuHOM coke oOHapyxkuBaeTcs Oonee 20 depmeHTOB
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(oHTEepOKMHA3bl, menTuaasbl, ¢docdaraspl, HykKIeas3bl, JUNa3a, aMuiasza, JaKTas3a,
caxapaza u Jnp.). Y JIOJeld, MPOXKUBAIOIIUX B Pa3HBIX PErHOHAaX, BCTPEUAIOTCS
WHJMBUAYYMBI, Y KOTOPBIX OTMEYAETCS HEIOCTATOYHOCTh MPOAYKIHUH (PepMeHTa
JIAKTa3bl, yYacTBYIOUIEH B yTUIN3AIMH JTaKTO3bl. OCOOCHHO 4acTO 3TOT BPOXKACHHBIN
nedekt ooHapyxuBaercs y xutenent (40-100% nonynsauun) Azun u Adpuku. Cpenu
JIUI] CJIABSHCKOTO MPOUCXOXKACHUS (pycckue, Oenopychl, YKpauHIbl) 1e(UIUTHOCTD
nakTa3bl oOHapyxkuBaetcs y 10-15% npeacraBurteneil momyssium.

B TOHKOM KuUIlIEYHHWKE TMPOUCXOJUT U BCAChIBAHME OCHOBHOM MaccChl
00pa3oBaBIIMXCS TPOCTHIX XUMHUYECKUX (parMeHToB muiud. He mnepeBapeHHBIC
OCTaTKW MHINU Jajie€ MOCTYMAIT B TOJCTHIM KUIIEYHUK, B KOTOPOM OHH MOTYT
HaxoauTbest oT 10 nmo 15 wacoB. B »TOM oOTAene mNuUIlEBapUTEIBHOTO TpPAKTa
OCYILECTBIISIIOTCS TIPOIIECChI BcachiBaHUsT BOABI (10 10 1 B CyTKH), MHUHEPAIbHBIX
COJICHM, MPOTEKAIOT OCHOBHBIE MPOIECCHI MHUKPOOHON MeTa0oIM3ali OCTATKOB
NUTATEIbHBIX  BEIIECTB, IOCTYNUBIIMX HW3BHE WJIM  OOpa30BaBIIUXCA B
MUIIEBAPUTEIILHOM  TpakTe. [IpoMoKUTENRHOCTS Mpollecca MUIIEBAPEHUS Yy
3JI0POBOTO YEJIOBEKA COCTABIISET B 3aBUCUMOCTU OT CTPYKTYPhI TUTAHUSI COCTABIISIET
ot 12 no 36 yac.

BcackiBanue ocymiecTBiasieTcs Ha BCEM MPOTSKEHUH MUILEBAPUTEIIHBHOTO TPAKTA,
MOBEPXHOCTh KOTOPOTO TMOKPHITA BOPCUHKAMU, PA3IMYAIOIIMMUCS 1O CTPYKType U
(GyHKIMM B 3aBUCUMOCTH OT cBoel jiokanu3anuu. Ha 1 MM cnuzuctoii npuxoautest 30-
40 BopcuHOK. BcacwkiBaHHE OCYIIECTBISCTCS 3a CYET pealu3alli HECKOJBKUX
MEXaHU3MOB (IMaCCUBHBIA  TpaHCHOPT, oOJjerdyeHHas auddys3us, aKTUBHBIN
tpancnoptT). [Ipu stom, 50-60% mnpomykToB Meraboim3ma OETKOB BCAChIBA€TCS B
nBeHaauarunepctTon kumike, 30% - B Toukoi 1 10% - B TOJICTOM OT/AENE KUIICUHUKA.
VYrieBoapl BCAchIBAIOTCS TOJIBKO B BHJIE MOHOCAaxapoB, IPH ATOM MPHUCYTCTBHE B
KUAIIEYHOM COKE COJIeM HATpHsl CYIIECTBEHHO MOBBIIIAET CKOPOCTh MX BCACHIBAHMS.
[IpoaykTel MeTabO0IM3MA )KHPOB TaK KeE, KaK U OOJIBIIMHCTBO MOCTYMAIOMIUX C MUIIEH
BOJIO- M JKUPOPACTBOPUMBIX BUTAMHHOB, BCACHIBAIOTCSI B TOHKOM OT/IEJI€ KUIIICUHHKA.

Baxxnyto posb B mporiecce nuieBapeHus UrpaeT MneueHb, B KOTOPOM TPOUCXOIUT
oOpa3zoBanue xemuu. JKemub CHOCOOCTBYET SMYyJbIrallMM WUPOB, BCACBIBAHUIO
TPUTIIUIEPHUIOB, aKTUBUPYET JIHUMA3y, CTUMYJIHPYET MEePUCTAIBTUKY, WHAKTUBUPYET
NENCUH B JBEHAAUATUIEPCTHOW  KHUIIKE, OKa3blBaeT OaKTEPUIIMIHBIA U
OakTeprocTaTndeckuii dQQeKT, yCHIMBAaeT THUAPOIN3 W BCAChIBAHHWE OCIKOB U
VTJIEBOJIOB, CTUMYJIHPYET MPOTHQPEPANHIO YHTEPOIUTOB, MPOIECCHl 00pa30BaHUS H
BBIJICTICHUS KETUH.

BonpmIMHCTBO racTpOMHTECTUHAIBHBIX TOPMOHOB B XMMHUYECKOM OTHOIIEHUU
MPEACTABIISIOT COOOM MENTHABI M OKA3bIBAIOT MHOXKECTBO Pa3HO0Opa3HbIX A PEeKTOB
Ha (YHKOWHM THUIIEBAPUTETHHOTO TpakTa W oOMeHa BemiecTB. OHU BIUSIOT HA
CEKPEIUIO BOJIBI, MJIEKTPOIUTOB U (DEPMEHTOB, MOTOPHYIO aKTUBHOCTbH >KEITy0YHO-
KHUIIIEYHOTO TPaKTa, BCACHIBAHUE BOJbI, DJIEKTPOJUTOB W MHUTATEIbHBIX BEIECTB,
JESTENBHOCTh CEPJIEYHO-COCYIUCTON CHCTEMBI, (PYHKIIMOHAIBHYIO aKTUBHOCTH
SHJOKPUHHBIX KJIETOK MUILEBAPUTEIBHOTO TPAKTa U IPYTUX SHIOKPUHHBIX JKeEJIe3.

B 3aBucumoctH OT mpouMCXOXIeHUS (EPMEHTOB pa3NHyalOT TPU THUIIA
nuiieBapeHus: 1) 3a cuer GepMeHTOB, CHHTE3UPYEMBIX JKeJIe3aMH YeJI0BEeKa; 2) 3a CUeT
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(EpMEHTOB,  CHHTE3MPOBAHHBIX  MHKPOOpPTaHM3MaMH; 3)  OCYIICCTBIICMOC
dbepMeHTaMu, COJIepKAITUMHUCS B COCTABE MPUHUMAEMOMN MUIITH.

B 3aBucuMocTM  OT JIOKaJM3allM¥M  NUUIEBAapeHHE  MOJPa3JeisioT  Ha
BHYTPHUKIIETOYHOE, KOTJ[a MPOIECChl TUAPOIU3a MUTATEIbHBIX BEIECTB MPOUCXOAT
BHYTpPH KJIETOK (32 CUET JIN30COMAJIbHBIX (DEPMEHTOB), U BHEKJIETOYHOE (IIOJIOCTHOE U
MPUCTEHOYHOE).

Takum o0Gpa3zoM, MUIIEBAPUTEILHBIN TPAKT B OPraHU3ME YEJIOBEKA BBHITIOTHSET
HECKOJIbKO (hYHKITHI:

1) cexpeTopHas QYHKIUS - XapaKTepU3yeTCsl 00pa30BaHUEM IMUIIICBAPUTEIIbHBIX
COKOB (CITIOHBI, K€y I0YHOT0, MOJKENTYA0YHOT0, KUIIEYHOT'O COKOB U KEJIUN);

2) MoTopHast (GYHKIUS - 3aKJII0YAeTCsl B )KCBAHHWHM, TJIOTAHUH, MIEPEMCIIMBAHUH,
NepeABMIKEHUN TTUIIU TI0 MUILEBAPUTEIILHOMY TPAKTy U YIAJICHUIO U3 OpraHU3Ma HE
NepeBapuBaeMbIX  OCTATKOB, B  JBIKCHHUM BOPCHHOK W  MHKPOBOPCHHOK;
OCYUIECTBIISIETCSI MYCKYJIaTypod MHUILNEBAPUTEIBHOIO amnmapara Ha BCEX JTarax
KOHBEUEPa;

3) BcacwiBaTeNbHAs (YHKIMS - 3aKIOYaeTCs B IMOCTYIUICHMH W3 MOJOCTH
KEITYI0YHO-KUIIIEYHOTO TPaKTa B KPOBOTOK MPOJTYKTOB PACIICTUICHHUS OCIIKOB, KUPOB
U YIJIEBOJOB (AaMUHOKHUCIIOTHI, TJIUIIEPUH, KUPHBIC KUCIOTHI, MOHOCAXapHU/Ibl), BOIbI,
COJIEH, JIEKapCTB U JIPYTUX COCTUHEHU;

4) BHYTpHCEKpeTOpHas (YHKIMS - 3aKJIIOYaoNascs B BbIPaOOTKE T'OPMOHOB,
OKa3bIBAIOIIUX pEryjupyloliee JCHCTBUE HAa MOTOPHYIO, CEKPETOPHYIO U
BCAChIBATENIbHYIO (DYHKIIMU MTUIIEBAPUTEIBHOIO TpaKkTa (TraCTpyH, CEKPETHH U JIPyTHe
TOPMOHBI);

5) skckperopHass (GYHKIUS - OOCCIIEYMBACT BBIICICHUE MHIICBAPUTECILHBIMU
’KeJIe3aMU B MOJIOCTh JKETyI0YHO-KUIIIEYHOTO TPaKTa MPOIyKTOB 0OMeHa (MOUYEBHHA,
aMMUaK, >KeJIYHbIE€ TMUTMEHTHI), BOJABI, COJEH TSIKEIBIX METaJUIOB, JIEKAPCTBEHHBIX
IpernapaToB, KOTOPBIE 3aTeM YIAJISIOTCA U3 OPraHU3Ma;

6)  saBiseTcs MECTOM oOuTaHus CUMOMOTUYECKUX acCoIMaIHii
MUKPOOPTaHU3MOB.

Hopmanbhyto MUKpoQIOpy NHUIIEBAPUTETHEHOTO TPAKTA C COBPEMEHHBIX MTO3UIIHMA
CJIelyeT paccMaTpuBaTh KaK MHOXECTBO MHUKPOOHMOIIEHO30B, XapaKTepU3YIOIIUXCS
OTPEJICTICHHBIM COCTABOM W 3aHMMAIONIMX TOT WJIM HMHOW OHOTON B OpraHu3Me
geloBeka. JTa MUKpo(dIopa BKIIOYACT JECATKM M COTHH PAa3HOOOpPA3HBIX BHUJIOB
MUKpOOpraHu3MoB. HemocTatok winM M30BITOK TOTO WJIM HMHOTO CyOCTpara WU
MeTaboJIUTa CIY>KUT CUTHAJIOM JIJIsi YCUJICHHS POCTa WM THOEIH COOTBETCTBYIOIIETO
3BEHA 3KOJIOTUYECKON CHCTEMBI. B mpoliecce 3BOIIOLNH MOCTOSIHHBIE MPEACTABUTEIH
HOPMaJIbHOM MUKPOGIIOPHl MPEBpAIIaIUCh BO BCe 0OJiee B3aMMOCBSI3aHHOE IIEJIOE.
OmHOBpEMEHHO IS JOCTIDKCHHS Oosblied 3(PQPEeKTUBHOCTH TPOHUCXOAWIA U
cneruanm3anus ux ¢yakuuid. [logoOnast mHTErpanus M crenuanu3anus (QyHKIH
MO3BOJISIET HOPMAITBHOW MHKPO(DIOpE 3M0POBOTO YEIOBEKA BBICTYIATh KAaK €IHMHOE
1I€JI0€, COTJIACOBAaHHO padoTarollee B MHTEpecax BCe CUCTEMbI OPraHU3Ma, B KOTOPOM
OHa JIOKAJIN30BaHa.

C MoMeHTa poXaeHusi peOeHKa, €ro KoXKa U CIM3UCThIE OOCEMEHSIOTCA
MUKPOOPTaHU3MaMH, UX UHCIO ¢ pa3HooOpa3ue OINpelesieTcsi COCTaBOM
MUKPOQIJIOPHl MaTepy, MEXaHU3MaMHU POJOB, CAHUTAPHBIM COCTOSIHUEM CpENbl, B
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KOTOPO¥ OHU MTPOXOIWIIH, TUTIOM BeKapMiinBaHus. K HacTosIeMy BpeMEHHU BBISIBIICHBI
HEKOTOpbIE O0OIME 3aKOHOMEPHOCTH 3aCENIEHUS >KENyJIO0YHO-KHUIIEYHOIO TpaKTa
YeJloBeKa MHUKPOOPTaHW3MaMHU. TakK, YCTAaHOBJIICHO, YTO B TEPBbIC Yachl M JHHU B
KHIICYHUKE HOBOPOXKIEHHBIX BCTPEUAIOTCS MPEUMYIIECTBEHHO MHKPOKOKKH,
CcTaOUIIOKOKKH, PHTEPOKOKKU M KIOCTPUIUHU. 3aTeM TMOSBISIOTCS SYHTEPOOAKTEPUU
(KuIIeyHble TaJo4ykH), Jakrobauwuibl U Oudumobakrepun. Co BpeMeHEM B
KHUIIICUHUKE TIOSBISAIOTCA, a 3aTeM HauMHAIOT TMpeodlialaTh HECIOPOHOCHBIE
oOnurarHo-aHa’poOHble Oaktepun (Ouduaodakrepuu, 3yO0akTepuu, OAKTEPOUIBI,
CTPENTOKOKKH,  cnupwibl). Jliug  Toro  4ytoObl  MHKpOOHast  3KOJIOTHS
MUIIEBAPUTEIIBHOTO TPAaKTa HOBOPOXKIAEHHBIX MO CBOEMY COCTaBY MPUOIM3UIACH K
TaKOBOM Yy B3pOCIHBIX, TpeOyeTcss HecKoibKo JieT. Oco6eHHO 00miibHa MUKpodiaopa
HUKHUX OTJEJIOB MHUILIEBAPUTEIHFHOTO TpakTa. 37eCh OOHAPYKEHBI MPEICTABUTEIN
6onee 500 BugoB OaxkTepuid. Yncno aHaspoOHBIX MUKPOOPTaHU3MOB B 3TOW 00J1aCTH
3I0pOBOTO B3pocioro uenoBeka Oosiece yeM B 100 pa3 mpeBbIIaeT TaKOBOE IO
COJICp>KaHMIO adPOOHBIX OakTepuil. JHTEpOOaKTEpHH, BKIIIOYAsT KUIIICUHbIE TTAJTOUKH,
cTaOUIIOKOKKH, TPUOBI U Jpyrue a’dpoObl, COCTABISAIOT HEeMHOTHUM Ooisiee 1-4% wu
paccmaTpuBaroTCid  Kak  Jgo0aBoyHas ~WJIM  ciydaiiHas ~— Mukpodiopa. Ha
XKU3HeoOecTeueHrne MUKPOMIOPhl KUIIIEYHUKA YeJIOBEeKa B CPEAHEM PacXoyeTcs 10
10% noctynuBIe# ¢ MULIENH SHEPTUU.

[IpencraButenn HOpMaIbHONW MUKPODIOPHl TPHUCYTCTBYIOT B OpraHU3ME
YelioBeKa B BHUJIC (MKCHPOBAHHBIX K ONPEACICHHBIM pPEIenTOpaM MHKPOKOJIOHHM,
3aKJIIOYEHHBIX B OWOIIIEHKY. buomiieHka, Kak mepyaTka, MOKPBIBAET KOXY H
CJIM3UCTBIE OTKPBITHIX OKPYKAIOIIEH Cpejie MOJOCTEN 3I0POBOT0 YEIOBEKA U COCTOUT
U3 HK30I0JIMCAXapUAO0B PA3IUYHOTO COCTaBa MUKPOOHOT'O MPOUCXOXKICHHUSA, a TaAKKE
MYIMHA,  OPOAYHUPYEMOTro  OOKaJOBUAHBIMM  KJIETKamMu  ciau3ucThix. C
(GYHKIIMOHAIBHON TOYKHU 3pEHHUs OWMOIUIEHKA PEryJIUpyeT B3aMMOOTHOIICHUS MEXKIY
MaKpOOPraHU3MOM M OKpykarouien cpenoiu. [lomagaromuii B OpraHu3M HCXOJIHBIN
IUIIEBON CyOCTpaT B pe3yJibTaTeé MHUKpPOOHOW TpaHcopMamuu mpeBpamiacTcs B
IPOMEKYTOUHBIM JTMOO KOHEYHBIH MPOAYKT C TOH WM HHOM OMOJIOTMYECKOU
aAKTUBHOCTBHIO.

Hopmanbsnas mukpodiiopa u MpoayKThl €€ MeTaboIr3Ma.:

1) yuacTByIOT B:

1.1. perynsiiuuy ra30BOT0 COCTAaBa KUIIEUYHUKA U IPYTUX MOJIOCTEH OpraHnu3Ma;

1.2. metabonm3me O6ENKOB, YIIIEBOJOB, TUMUIO0B U HYKJICMHOBBIX KUCJIOT;

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

1.4, o0ecrieyeHUH  KOJIOHU3AIMOHHOM  PE3UCTEHTHOCTH, IPEAOTBpAIIas
NPIKUBICHHE W PA3MHOXKEHUE B KHUINCYHUKE YYXKEPOJHBIX OpPTraHU3MOB HWIIH
3acelieHne TeX WM WHBIX 00JIacTel MHINEeBAPUTEIHLHOTO TPAKTa HECBOWCTBEHHBIMU
JUTSL HUX BUJIAMUA MUKPOOPTaHU3MOB);

1.5. pemupKyJIsnue CTEPOHMIHBIX COCJUHEHUNW U JAPYTUX MaKPOMOJEKYJT
(BKJTFOUAS! JIEKAPCTBEHHBIE MPENAPATHI);

1.6. meTokcHKaMK SK30TCHHBIX U SHIOTEHHBIX CYOCTPaTOB;

2) obOmamaror MOP(GOKHHETHICCKUM  JIEHCTBHEM  (CTUMYJIUPYIOT  POCT
AMUTEUAIIBHBIX KIETOK, CKOPOCTh MX OOHOBJICHUS HAa CIU3HUCTHIX, NMEPUCTAIHTHKY,
BIIMAIOT HA KOJMYECTBO MOTPEOISIEMON MUK U T.1.);
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3) BBIMONHAIOT HMMMYHOTEHHYIO (YCHJIMBAIOT TyMOPAJIbHBIA W TKAHCBOM
UMMYHHUTET, CTUMYJIUPYIOT  (arouumros, MOPOAYKIUIO  HUMMYHOTJIOOYJIHWHOB,
UHTEPJICHKUHOB, INTOKMHOB);

4) ciry>kaT HCTOYHUKOM dHepruu (00pa3oBaHKE KUPHBIX KUCIOT);

5) mnpoaynupyrT pa3HOOOpa3Hbie OHOJOTHYECKH aKTHUBHBIC COCAMHCHUS
(BUTAMHHBI, JIMTIOMOIMCAXAPUIBI, TIEITUIOTJIMKAHBI, AMUHBI, aHTUOUOTUKHU U JIPYTHE
COCIMHEHUS C AHTUMUKPOOHOUW aKTUBHOCTHIO, HeMpornenTuabl, NO, UHIOJIbI).

Hopmanbnas wMukpodiopa - UHAUKATOP (U3UOJIOTHYECKOTO COCTOSHUS
MaKpOoOpraHu3Ma.

CoctaB MUKpO(]JIOpEI B OMOIUICHKE MOXET U3MEHSTHCS MO/ BIUSHHUEM, Kak
Pa3IUUHBIX CTPECCOBBIX AareHTOB, (DU3UOJIOTUYECKOT'O COCTOSIHUSI — 4YeJIOBEKa.
MenunuHCKUEe U MEIUKAaMEHTO3HbIC BMEIIATEIhCTBA, BKIIFOYAash MHCTPYMEHTAIBHOE,
XUPYPrU4ecKoe WU JICKAPCTBEHHOE BO3JIEUCTBUE, MOTYT U3MEHUTH IIEJIOCTHOCTH
UMEIOIICHCsl OMOTUICHKH, YTO BEJET K yTpaTe €€ OTACIbHBIX (DYHKITHIA.

Cpenu  ¢dapMakoJIOTHYECKUX  MpemnaparoB  HauOoyiee  BBIPAXKEHHBIN
noBpexaaronuii 3PpGhekT Ha HOPMAIBbHYI0 MUKPO(IOPY OKa3bIBalOT aHTUOMOTHKH.
MHoOrue MMMYHOJICTIPECCAHThl B KOHIECHTPAIUAX OJM3KUX K KIMHUYECKHUM, TaKXKe
UHTHOUPYIOT pocT OudumodakTepuii, JaKTOOAIMII, DHTEPOKOKKOB M KHIIEYHBIX
najouek. XHUMHOIpEeNapaTsl, Kak NpPaBUJIO, TAaKXKE BBI3BIBAIOT JUCOMOTHYCCKUE
u3MeHeHus. J(uconornueckue MposiBICHUsI BBIPAKAIOTCS B U3MEHEHUU a0COIOTHOU
YUCJICHHOCTU aHa’pPOOHBIX M JIPYTHX MPOKAPUOTHYECKUX KIIETOK, MX BHJIOBOTO H
IITAMMOBOI'O COCTaBa, CIIEKTPa U KOJIMYECTBa 00pa3yeMbIX MUKPOOHBIX META0OJIUTOB.
Pa3paboTtano 06o0ibIIOe KOJIHYECTBO TECTOB, MO3BOJSIONIUX OOBEKTUBHO CYIUTH O
COCTOSIHUM HOPMaJIbHOM MUKPOQIIOPH U €€ (QYHKIIMOHATBHOW aKTUBHOCTH, CTEIIEHU
MOBPEKICHUSI.

Hopmanbhas Mukpodaopa KUIIeYHUKAa UMeeT OOJIbIIoe 3HAaYECHUE B YCBOEHUU
OMOJOTUYECKH aKTHUBHBIX BEIIECTB U UX BHIPAOOTKE.

B pesynbrare HapymieHus HOPMOOHMOIIEHO3a BO3HUKAET AUCOAKTEPHO3.
JlucOakTepro3 KHIIEYHHKA SBISCTCS OAHUM U3 (aKTOPOB, CIOCOOCTBYIOIIHMX
3aTSDKHOMY, PELUIMBUPYIONIEMY TEUEHHUIO IIEJIOr0 psija 3a00JIeBaHHM (IUCTICTICHS,
aJJIepPTUU, YacThle MPOCTYAHbIC 3a00IeBaHus1, TUTIOBUTAMUHO3 B).

YcTaHOBIIEHO YeThIpe (POPMBI POSIBIICHUS TUCOAKTEPHO03a, BEIPAKAIOIINECS :

1) HapyieHueM UMMYHHOTO CTaTycCa;

2) HapyILICHHEM MUIIEBAPEHUS U YCBOSIEMOCTH MHUILM, OTCYTCTBUEM allllETUTA U
CHUKEHHUEM CUHTE3a BUTAMHUHOB Ipynisl B;

3) CHM>)KEHUEM TOJEPAHTHOCTH CIM3UCTON KUIIEYHUKA K JICHCTBUIO MaTOr€HHON
MUKPO(DIIOPHI;

4) CHIKEHUEM JIETOKCUKAIIMOHHON CTIOCOOHOCTH MUKPO(DIIOPHI.

Ha mpakrtuke Bce 3TH (HOpMBI, KaK MIPABUIIO, BCTPEUYAIOTCS BMECTE, UTO SBIISCTCS
PE3yIbTATOM IMO3/IHETO OOpaIlleHHs] 32 MEAUIIUHCKON MOMOIIBIO.

Ycnexu, JOCTUTHYTHIE B  00JIaCTH  MUKPOOHMOIOTHYECKOTO  W3YUYCHUS
MUKPOGDIIOPHl KHUIICYHUKA YEJIOBEKA, IOCTYKUIM TMPEANOCHIIKON K pa3paboTke
JTUETUYECKUX U JIEYCOHO-TTPOPMITAKTUIECKUX KUCITOMOJIOYHBIX MPOAYKTOB HA OCHOBE
Lactobacillus, Bifidobacterium M  Streptococcus. I'maBHBEIM Ha3HA4YE€HHUEM MAacCOBOTO
ynoTpeOJeHusI KUCIOMOJIOUHBIX MPOJAYKTOB SIBJSUIOCH TMOAABICHHUE KHUIIEYHBIX
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THWIOCTHBIX  OaKkTepui,  JUKBHIANWS  JUCOMOTHYECKUX  HApyIICHUH B
MUIIECBAPUTEIIGHOM TpPaKTe 3a CYET BBEICHHUS B OPraHW3M 4YeJIOBEKa OOJIBIIHMX
KOJIMYECTB JKUBBIX aHTATOHUCTUICCKUX MOJIOYHOKHCIIBIX OaKTepHid.

JlucOakTepro3, B 3aBUCUMOCTH OT XapakTepa U3MEHEHHUSI COCTaBa MUKPO(DIIOPHI
TOJICTOTO KHIIEYHHKA, TIOIpa3IeIaeTCs Ha 3 CTENeHH.

JucOakTepro3, Kak TMpaBUIIO, COYETAETCS C JPYTUMHU IAaTOJIOTHYCCKUMU
CUHAPOMaMH, TTO3TOMY MEPOIPHUATHS IO KOPPEKIIMK HAPYIIICHHOTO MHKPOOHOIIEHO3a
OCYIIECTBIISIIOTCS ~ OJHOBPEMEHHO C  JICYEHHEM  OCHOBHOTO  3a00JIeBaHMS.
[Tonoxurenbubie 3G(PEeKThl MpU AUCOAKTEPUO3E JTOCTUTAIOTCS HCIOJIb30BaHUEM
MPOOMOTHYECKUX MpPEenaparoB WA MNPOAYKTOB, 00JaalOMUX NPOOHOTHYECKUMU
CBOMCTBaMH.

[To cBoeMy JAEHCTBHIO TPOOMOTHYECKHE TMpenaparbl, MPUMEHICMBbIC IPH
aucOaKkTeprose, pa3aessaioTCsS Ha KIACCHI:

1. Knaccuueckne mnpoOuoTuku (U3 o0ONMratHod (JIOPHI YEIOBEUYECKOTO
opraHu3Ma: KoJjii-, OuuayMm-, JaKTOOAKTEpHH. ).

2. CaMO3TMMUHHUPYIONTAECS aHTAarOHUCTHI (M3 MTAMMOB, HE XapaKTEPHBIX JIS
opraHusma: 0akTUCyOTHUII, OMOCTIOPUH, CTIOPOOAKT).

3. KomOununpoBanHbie NpoOHOTHKU (OuUIOHT, OUPUKOI, aIUIoN, JHUHEKC,
OMO00aKTOH, KUTIALIK]).

4. UmmoOunum3upoBaHHble Ha copOeHTe KuBble OakTepun (OudumymOakTepuH-
doprte).

5. KomOunupoBaHHbIe ¢ TU301IMMOM (Oudrm3).

6. IlpenapaTsl - TPOAYKTH METabOIM3Ma HOPMAIBLHON MHUKpPO(DIOPHI (XHUIIaK-
dopre).

7. PexomOuHaHTHBIE - cyOanuH (O6aktepuu Subtilis, KOHTPOIUPYIOIIUE CHHTE3
o2-uHTEpEepoHa).

Hawnbonee a3 dekTuBHBIM cpecTBOM MPOGMIAKTUKHI U JICUSHUS TUCOAKTEpHo3a
SIBJISIIOTCS TpenapaTsl OuduaymodakTepuHa.

Xopomuid 3pPeKkT NEePBUYHON M BTOPUYHOM MPOPUIAKTHKH AUCOAKTEpHO3a
JIOCTUTAETCSl  MCIIOJIb30BAHUEM  OTEUECTBEHHBIX  KHCJIOMOJIOYHBIX  MPOJYKTOB,
ouomopoxkeHHoTO0. J[Ba cTakaHa kedupa B J€Hb WIM OJHA MOPIHSI OMOMOPOKEHHOTO
oOecrieurBalOT OpraHW3M IIOJE3HOW MHUKPO(MIOPOH, CYTOYHOM MOTPEOHOCTHIO
KalbllMs, BUTAMHUHOB W AaMHHOKHCIOT, HEOOXOAUMBIX [JISl MPEAYNPEKICHUS
0CTEOINOpO3a.

O¢ddexTuBHOCTD  UCHONB30BaHUS ~ OMOMOpPOXKEHOTO B MpO(dHIaKTHKE
nucOakTepro3a y JeTeld Obula HccienoBaHa Ha 0a3e OIOKETHBIX JIONIKOIBHBIX
yupexaennii r. Omcka. MccienoBanre TpoBOJUIOCH B TPU ATama: MEPBBIM 3Tam -
OIICHKA 3JIOPOBBSl JIeTEH TMepes MPOBEIACHHEM OJKCIIEPUMEHTAa; BTOPOM ITam —
OKCIIEPUMEHTAIBHBINA, BKIIOYad BbAady OuomMopokeHHoro (6 Hemenb) ¢
MOCJICTYIONINM HaOIIOCHUEM 32 COCTOSSHHEM 3[0POBbS JNE€TeH M HACTPOSHUS — 3
MecAIla, TPEeTUW OTal — OSKCIEPUMEHTAIBHBIN, BKIIOYAd IMOBTOPHYIO BBIIAYY
OmomMopokeHHOTO (6 HEeaeab) C TOCICAYIOIIMM HAOIIOJICHHEM 3a COCTOSHHEM
310pOBbs J€TE€W U HACTPOEHHUS — 3 Mecs1a.

B wmccnegoBanme ObL10 BKIIOUWEHO 179 meTed, MOCEMIABIIMX JIOIIKOJILHBIC
OopraHu3anuu, u3 Hux 92 pedeHKa COCTaBIIIN «OCHOBHYIO» TPYIITY (JETH MOTy4YaBIITNe



63

C pallMOHOM MTUTaHUSI OMOMOPOKEHHOE), 87 — «KOHTPOJIbHYIO» IPYIIITY (I€TH KOTOPHIE
MUTATUCh N0 OOBIYHOMY MeHI0). Jlyis oOecreueHus] JOCTOBEPHOCTH HMCCIEAOBAHUS
MUHHMAaJbHAsl YHUCICHHOCTh JETEH MOJKHA OblUIa COCTaBisATh HE MeHee 37 uen.
['pynmel He paznuyanuck o Bozpacty (p>0,05).

JIns nuHAMUYECKOro HaOJIIOJCHUSI 32 COCTOSTHUEM 3JI0POBbS JIeTel Ha MEPUOJ
AKCTIIEPUMEHTA OBLITU BBEJICHBI: «KapThl MEIUIIMHCKOT'O HAOJIOICHHS», COCTOSIBIINE U3
[IACIIOPTHOM M CIIELMAJIbHOM YacTed. B crenuanpHyl0 4YacTh BKJIIOYAIACH
nHpopMalus MO KIMHUYECKUM MPOSIBICHUAM 3a00JIeBaHUN M HAIUYMIO Kajlo0 Ha
310pOBbE (KOXHBIE MOKPOBBI, XapakTep CTyJa U €ro KpaTHOCTh, APYTHUE KaIOoObl);
«poauTenbCckue WH(GOPMALMOHHBIE KapThl», BKIIOYaromas HWHPOPMAIUIO OT
poautene o (akrax MmogydeHUs: peOCHKOM CHEIUATU3UPOBAHHON MEIUIIMHCKOM
MOMOIIM U aHTUOUOTUKOTEPAIIUH, a TAKXKE O HAJIMYUU Yy JeTeH Kajo0 Ha COCTOSHHE
3I0POBBS - KAJIOOBI CO CTOPOHBI KEITYJOYHO — KHUIIEUHOTO TPAKTa, ajIeprUuYecKue
KOXHBIE MPOSIBJICHUSI, XKaJT00bI CO CTOPOHBI OPraHOB JIbIXaHUSI, MPOYHE; KOMPOCHUK
POAUTEIICHY, BKIFOUABIITUN BOMPOCHI O HACJIEICTBEHHBIX 3a00I€BaHUSX, ICUXUYECKOM
U (PU3UYECKOM Pa3BUTUH PEOCHKA C MOMEHTA POXKIACHHUS, IMOIIMOHAIIBHOM COCTOSHUMU.

B xopne uccrnenoBanus y netei TpOeKpaTHO OTOMpAJCs Ha OAaKTEPHOJIOTHYECKOe
UCCleIoBaHre Kall (70 MepBOro Kypca mpuema, mocje Hero u mociie BTOporo Kypca
npueMa),  ONpeAeNsIUCh  JAKToOakTepuu;  Oupugo0aKTepun;  IHTEPOKOKKH;
kioctpuanu; E. coli tTunnuneie, E. coli makro3oneraruBHebie, E. coli remonutuaeckue;
JIp. YCJIOBHOTIATOTEHHBIE PHTEPOOAKTEPUH; CTAPUIOKOKK 30JI0TUCTHIN; CTa()UIOKOKK
canpoUTHBIN, HSNUACPMAIBHBIN; JApOXoKenogoOoHsie TpuObl poma Candida;
HedepMeHTUpyOIUe  OakTepuu;  NaTOreHHble  Oakrtepuu.  MccnemoBaHus
BBITIOJHSUTUCH B AKKPEMTOBAHHOM UCIIBITATEIbHOM JIA0OPAaTOPHOM IIEHTpE (aTTecTar
akkpeautanua NePOCC RU 0001.510193).

[To nanHBIM 7a60PATOPHOTO KOHTPOJIA B HAUaJe SKCIIEPUMEHTA BCe AeTH (BHYTpHU
OCHOBHO# M KOHTPOJIBHOM IpyTi) ObLIN pa3OUTHI HA ABE TPYIIIBI — JE€TH CO 3I0POBOM
MUKpPOGIOPO U JETU C MPOSBICHUSMU TUCOAKTEpHOo3a, MPU STOM BTOpas Tpymra
nojpasfensiach Ha TPU TOATPYNIBI (B COOTBETCTBHHM C Kiaccuukanuein
mucbaktepuosa o M.b. Kysaeoii u K.C.Jlagono, 1991 roa) — nuc6akTepros nepBoit
CTereHu (JaHHas TpymIa XapakTepu3oBalach CHIDKEHMEM Ha 1 — 2 mopsjaka
KoJu4ecTBa OudUI0- U JTAKTOOAKTEPHH, KUIIICYHON MAJIOYKH); TUCOAKTEPHUO3 BTOPOM
crenieHn (Ha (oHE CHWXEHHS cojepkanus Oudumo- u jgakrobaktepuii Ha 1 — 2
nopsigka u 0Oosiee, BBIABISUIOCH YBEIWYEHHUE KOJIMYECTBA YCIOBHO-MATOT€HHBIX
cTaMIOKOKKOB, YCIOBHO-TIATOTeHHAs (uiopa MMeNla TeMOJMTUYECKHE CBOMCTBA);
TUCOAKTEPHO3 TPEThE CTETNEeHH (XapaKTepU3yeTcs 3HAYMTEIbHBIM YMEHbBIICHUEM
KoJM4ecTBa aHa’poOoB (6uduao- u nakrodakTepuid ) 1 yBenudeHuem a’pooos (106-7
KOE/mi u Boimie. ), Hanuaue rpubdoB poga Candida, cradmmokokkos.

Pe3ynbTaThl HcclieoBaHus - IEPE] MPOBEICHUEM dKCIepUMEHTA (TIEPBBIM ATan
HCCIIEIOBAHUS) CTATUCTUYECKUX PpA3JIMUYMl B 4YacTOT€ W CTENEHU MPOSIBICHUS
nucOaKkTepro3a B OCHOBHOM M KOHTPOJbHOM rpynnax He Obutio (p=0,375). SABnenus
IUCOaKTEpro3a pa3sHOW CTENMEHW BBIPAKEHHOCTH oTMmedannch y 77,2-80,9%
oOcretoBaHHBIX JeTed. TpeThs cremeHb aucOakTepro3a oTMmedanmach B 2,1%
OCMOTPEHHBIX, BTOpas crenens —y 35,2% neren, nepsas —y 30,1%.
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Ha BTopoM »srTame HaydHO-NpPaKTUYECKONW (MCCIEIOBATENbCKOM) padoThI
(3KCIEpEeMEHTAIbHOM) - y JeTed OCHOBHOW TpyNmbl YacTOTa OTKJIOHEHUW OT
HOPMAJIbHBIX 3HaUYE€HUN OM(PUI00aKTepuil, TAITMYHON KUIIEYHON NaJIOUYKH, KUIIIEUHOU
NajJ0YKU C FEMOJMTHUYHECKMMHU CBOMCTBaMH, 30JIOTUCTOrO CTa(UIOKOKKa, rpruOOB
Candida u HedpepMeHTUPYIONUX OaKTepUil CYIIECTBEHHO CHHU3WIACK; IMOKa3aTelu
MMEJU CTAaTUCTUYECKU 3HAUYMMBIE Pa3InyMsl MO CPABHEHHUIO C KOHTPOJBHOM IPYyNIon
(p=0,000...). YoenbHbIli Bec AeTel ¢ MPOSBICHUSAMHU AUCOAKTEpHO3a 3HAYMMO HE
M3MEHWICS, HO MPHU 3TOM CYIIECTBEHHO COKPATUIIOCh KOJIMYECTBO JETEH CO BTOPOH
CTENEHbI0 AUCOAKTEPHO3a M COOTBETCTBEHHO YBEJIMYMIOCHh KOJIMYECTBO JAETEH C
IIEPBOU CTEIEHBIO.

[locne mpoBeaeHUs TPEThETrO ATara HUCCIENOBaHUs YIEIbHBIA BeCc AeTed ¢
NpPOSIBJICHUAMH UcOaKTepruo3a B OCHOBHOW rpymme coctaBisi 36,3%, npu s3Tom
NPOSIBICHUN TPETheW CTENEHM CPelu JIeTell «OCHOBHOW» TpyNIbl HE HAOIIOAANIOCH,
PacIpoCTpaHEHHOCTh BTOPOH CTENeHu cokpaTuiack 10 9,1% (puc.l). PesynbTaTsl o
KOHTPOJBHOM Tpynme CTaTUCTUYECKHM 3HAYMMBIX Pa3IN4Mid C TEpBBIM 3TAIoOM
UCCJIEIOBAaHUI HE BBISBUIIH.

AHanu3 JMHAMHUKU TIOCEIIaeMOCTH JOIIKOJIBHOM OpraHu3aluu  IOcIie
peanuzanuu  BTOPOTO M TPETHEro JdTara MCCIEJOBaHUS CBUACTEIHCTBOBAT O
CTAaTUCTHUYECKH 3HAYMMOM MEHBIIIEM KOJUYECTBE MPOMYCKOB CPE JIeTel OCHOBHOM
IPYIIBI, COCTaBUBIIEM — 2,3 JTHS B MECSII, 10 KOHTPOJIBHOM rpyme — 4,8.

K uMcimy mONOXHUTENbHBIX PE3yJbTaTOB HJKCIEPUMEHTA CJEIYeT OTHECTH
CYILIECTBEHHOE COKpallleHHE »>Kajio0 Ha aUIepruuecKue peaxkiuu, IepMaTHUTHI,
HapyLICHUS JIeATeTbHOCTH JKEIIyJA0YHO-KUIIEYHOTO0 TpakTa y neteil. Takke Bce 6e3
UCKIIFOUEHUSI POAUTENN OTMETWIH YIIYYIIEHUE TCUXO-3MOLMOHAIBHOTO COCTOSHHUS
neTel B IHU, KOTJ1a JETSAM BbIIaBaJI0Ch MOPOKEHHOE.

[lo pe3ynbraraM BBIMOTHEHHOW padOTHl OBUIO CHIETAHO 3aKItoYeHue 00
() PEKTUBHOCTH BKJIIOUCHHS B OCHOBHOW paIlMOH IHUTaHHS peOdeHKa IPOJYKTOB
IPOOMOTUYECKOTO NIeUCTBUS B (hOpME KypCOBOTO Ha3HAYEHUS B KAa4€CTBE BTOPOTO
3aBTpakKa Wid nojgHuka. [To utoram nepBoro u BTOporo Kypca (mpogoJKUTEIbHOCTD
KaXXI0T0 IIUKJIa 6 Helelb) mprueMa OMOMOPOKEHHOTO y IETel OTMEYaIOCh CHUKEHUE
BBIPKEHHOCTH TUCOAKTepHO03a, COKpAIllEHHE KOJIUYEeCTBa €Tl ¢ AUCOAKTEPHUO30M,
COKpallleHHe >kamod Ha AUCPYHKIMM KUIICUYHHKA, aNIEPIrHUecKhe peakluuu u
JIEPMATHUTBI, TAK)KE€ OTMEYAJIOCh YIJIYYIIEHHE ICUXO-3MOLUOHAIBHOIO COCTOSHUSA
J€Te, MOBBIIIAJIACH  IOCEIIAEMOCTh  JI€TbMHM  JIOIIKOJBHOM  OpraHU3allHM.
VYnorpebieHne OMOMOPOKEHHOTO HE TMPHUBEIO K pOCTy oOpamiaeMocTH JeTeil 3a
MEIUITMHCKONW TIOMOIIBI0O C CHMIITOMATHKON 3a00JIeBaHMIA BEPXHHUX JBIXATEIHHBIX
nyTed B IEpUOA  TOBBIIIEHHOH 3a00JIeBa€MOCTH TPHUIINOM U OCTPBIMHU
pecnupaTopHbiMi UHGMEKUUsIMU. [{aHHBIX, CBUIETEIBCTBYIOIIUX OO0 YXYJIICHUH
3J10pPOBbsI PECITIOHAEHTOB, HE BBISBIICHO.

Takum 00pa3zoM, MOITYYEHHBIE BBIBOJBI, MMO3BOJSIOT PEKOMEHIOBATH C LIEIBIO
npoUIaKkTUKM AUCOAaKTEpHO3a W €ro NpOSBICHUA y JIeTeil, BKIIOYEHUE
OMOMOPOKEHOTO B OCHOBHOM PAllMOH IMUTAHUS JETEH.

Cnucok 0onoiHumenvHOU 1umepamypvl no meme:
1. AmupoBa K.M., Pomun U. A., CkaspoB C. Il., CumonoB A. H. Ilonesnas
MUKpodIiOpa KHIlIEYHHKA U €€ Koppekuusi npooduotukamu // IlpuopurerHoie u
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MHHOBAIlMOHHBbIE TEXHOJIOTMM B UBOTHOBOJICTBE — OCHOBAa MOJEPHU3ALUU
arponpomsiiieHHoro kommiekca Poccun: COOpHMK Hay4yHBIX CTaTed 1o
MarepualaM MEXAYHApOJHOM HAayYHO-NPAKTHUYECKOW KOH(PEpPEeHIUN HayYHBIX
coTpynHUKOB U mpenogasarenedl (r. CraBponosnb, 16 pexabps 2016 r.). —
Crasponons. — 2016. — C. 17-25.
2. benbmep C.B., TI'acununa T.B. PauuonanbHOe NUTaHWE W COCTaB KHUIIEYHOUN
Mukpoddopsl / Bonpocsr nerckoi quetonoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.
3. benbmep C.B., Mankou A.B. Kumeynas Mukpodiopa u 3HaueHHE NPeOHOTHKOB
s ee pyHkimonupoBanus // Jleuamuii Bpad. — 2006. - Ne 4. — C.60-65.
4. T'ypuna O.IL., bimuno A.E., BapnamoBa O.H. u nap. Yacro Ooneromue neTu:
UMMYyHoIMarHoctuka u peadbunuranus // leguatp. - 2011, — T.1I. - Ne2. — C.45-52.
5. Kopotbko I'. ®@. ®dusnonorust cucteMsl nuiieBapenusi: Monorpadus. KpacHonap,
2009. - 608 c.
6. Yrones A. M. u ap. Teopus anekBaTHoro nutanusi 1 Tpodomuorus. — M. - 1991, —
247 c.
7. XaBkun A.U., bnar C.®. MukpobuoneHo3 kuiiedHuka u ummynurer // Poc.
BECTHHK TepuHartoi. u neauat. - 2011. - Nel. — C. 66-72.
8. llItenckas O. A., AptioxoBa C. . Poib BAJIoB B BoccTaHOBICHUU MUKPODIOPHI
XKKT npu antubnorukorepanuu // OMI'TY. - 2012. - Ne5. — 4 c.
4.2.3. Tema Ne 3 «OcHOBHBbIE KOMIIOHEHTHI MU
Heab: OGecnieunTh Hamu4Me HEOOXOJUMBIX B IOBCEIHEBHOW >KU3HU 3HAHMM O
NUILEBON U OMOJIOTHYECKON IEHHOCTU MIPOIYKTOB, OJIF0]I, MEHIO.
KoHTpo/bHbIE BONIPOCHI:
1. Yro noHnMaercs Moj MUILEBON LEHHOCTHIO MPOAYKTa?
2. YeM ompenensercsi yCBOSEMOCTb MUIIEBBIX BEIIECTB?
3. Urto noHmmaetcs 1moj; 6uosorudeckoi 3 PeKTHBHOCTHIO MPOTYKTOB?
4. Ponb BUTAaMUHOB Ha MPOLECCHl pOCTa W pa3BUTHUA pPEeOEHKa, HCTOUHUKHU
BUTaMUHOB.
5. Posib MHKpO- M MakpOs’JIEMEHTOB Ha MPOILIECCHl POCTa M Pa3BUTHUA peOCHKa,
MUCTOYHUKH MUKPO- U MaKpO3JIEMEHTOB.
6. Uro moHMMaeTcs Mo MUIIEBON T00ABKOM, U JIJI KAKUX IEJIeH UX HUCIIOIb3YIOT
B U3FOTOBJIEHNUHU ITUIIEBBIX TPOIYKTOB?

CnpaBo4Hble MaTepHaJIbI 110 TeMe:

PacnpeneneHre KOMIIOHEHTOB MHUILIKA Y€JIOBEKA HA OCHOBHBIE U HE OCHOBHBIC
(BcrioMoOTraTeNnbHbI€) JOCTATOYHO YCIOBHO. s pocta W pa3BUTHS HEOOXOAMMO
MOCTYIUICHUE OPTraHUYECKUX M HEOPraHMYECKUX BEIIECTB, KOTOPbIE B pE3yJIbTATE
pacuieryieHdss ¥ OMOCHMHTE3a IMpeBpalllaloTcsi B OHOJIOrMYecKue CcyOcTparthl,
oOecrieuynBaOme HEOOXOMUMBIN OajaHC dSHEPreTHYECKOTO0 U IJIACTUYECKOTO
Marepuasia. B pesymprare obOecmednmBaeTCs  yCIOBUS ~ HEOOXOIMMBIE IS
FapMOHUYHOTO POCTAa M PA3BUTUS PACTYIIETO OpraHuM3Ma, OOHOBIICHHS KJIETOK,
OpraHOB M TKaHEW, a TaKKe HAKOIUICHUE PHEPruu, HEOOXOIUMOW ISl BBHIMOTHEHUS
AKU3HEHHO HEOOXOAMMBIX (PYHKIIMI OpraHu3ma.

[MumeBbie cyOcTpaThl, OOECIEUUBAIOIINE OPraHU3M DJHEPreTUYECKUM U
IJJACTUYECKUM MaTepHalioM, MOTYT paccMaTpUBATHCS KaK OCHOBHbIE KOMIIOHEHTHI
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numy. [lpuMeHuTenbHO K YeJIOBEKY, K TaKOBBIM MOXHO OTHECTH BOJY,
HEOPTraHUYECKUE COJIU, OCJIKH, YTIIEBO/IbI, JKUPbI U BUTAMUHBI.

[TumeBas IEHHOCTh MPOJYKTA - TMOHSATHE, OTpakarollee IMOTHOTY IMOJIE3HBIX
CBOICTB NPOAYKTa, BKJIIOYAsl CTENEHb 0OecriedeHHs] (PU3NOIOTHUYECKUX MOTPEOHOCTEN
YeJIOBeKa B MUINEBBIX BEIIECTBAX W dHEpruu. llumieBas eHHOCTh XapaKTepu3yeTcs,
MpeXAe BCEro, XMMUYECKUM COCTaBOM MPOJYKTa, C Y4ETOM NOTpeOJIEHUS €ro B
OOIIETIPUHSTHIX KOJUYECTBAX, U SHEPTETUUECKON IEHHOCTHIO.

Kpurepuem olieHKH kauecTBa MUIIEBON IIEHHOCTH ABJIsieTCs cofepkanue B 100 T
CheZJ0OHOM YacTH MPOyKTa OEJIKOB, )KUPOB, YIIEBOAOB (B I'), HEKOTOPHIX BUTAMUHOB,
MaKpo- U MHUKPOIJIEMEHTOB (B MT), SHEpreTU4ecKasl IEHHOCTh (B Kkaid win KJ[x),
JOTIOJIHUTEIIbHBIE TTOKa3aTeu. B CBsA3M ¢ ueM UMEeHHO 3Ta HHGOpMAaIlUsi HAHOCUTCS Ha
ATUKETKE (MapKUPOBOUYHOM SIPJIBIKE) BCEX PEATU3YEMBIX B TOPTOBOM CETH MPOIYKTOB.

[TumeBsie BelllecTBa YCBaMBAIOTCS OPraHU3MOM HEoJIMHaKoBO. Ha ycBosieMocTh
KOMIIOHCHTOB TMHIIM BIUAET MX (QopMa CBSI3U B NPOJAYKTE, HAJIUYHME MHUIIEBBIX
BOJIOKOH, CIIOCO0 KyJIMHApHOW 00paOOTKM, HAIMYUE COETUHEHUH, CIIOCOOCTBYIOMIUX
Jy4dIllied  YCBOSIEMOCTH, TIPUCYTCTBHE WJIM OTCYTCTBHE psila BUTAaMHHOB,
(GYHKIIMOHAIBHOE COCTOSTHUE OpraHu3Ma, Hajauuue 3aboseBanuii. [loatomy crnenyer
pasnuaTh MOHATUS «ITUILEBAs IIEHHOCTHY» MPOYKTOB MUTAHUS U «peaibHasl MUIIeBast
IIEHHOCTbY». [IpUYrHBI HEOJUHAKOBOM YCBOSIEMOCTH PAa3UYHBI. Y CBOSIEMOCTDh O€lKa,
HarpuMmep, MoxeT kosiebatrbest oT 70 10 96 %, MakpolJIeMEHTOB, TakuX Kak (ocdop,
Kanbiuil, Marauii — ot 20 10 90%, GOIBITMHCTBA MUKPOIJIEMEHTOB (KeJIe30, IUHK U
T.1.) — oT 1 10 30 %. Taxke B MIUPOKUX Mpe/iesiaX BApbUPYETCs YCBOSIEMOCTb )KHPOB,
yTJI€BOIOB U BUTAMHUHOB.

bonee wacTHRIMM TMOKa3aTeNAMH, XapaKTEPU3YIOUIUMHU TNHUIIEBYIO IIEHHOCTb
IPOJYKTOB, SIBJISIOTCA OMOJIOrHYEcKasi, SJHepreTHuecKas IIEHHOCTh U OMOoJIorHuecKas
3 PEKTUBHOCTS.

buonoruyeckoil IeHHOCTHIO HA3bIBAIOT MOKA3aTENbh KayecTBa MUIIEBOr0 Oerka,
OTpakarol[uil CTENeHb COOTBETCTBUS €r0 aMUHOKHUCIOTHOTO COCTaBa MOTPEOHOCTIM
OopraHu3Ma B aMHHOKHCIIOTaX JIJIsi CHHTe3a Oerka.

ITon sHEpreTMYecKoM IIEHHOCTHIO TOHUMAIOT KOJIMUECTBO dHEpruu (KKaj, K/[x),
BBICBOOOK/IA€MOW B OpraHM3Me M3 MUIIEBBIX BEHIECTB MPOIYKTOB JJisi 00ecreueHus
ero ¢usmnonornyeckux (Qynknui. Ilpm cropanum B armocdepe kucimopoma 1 T
VTJIEBOAOB BhIIENsieTCs B cpennem 4,3 kkan, 1 r xxupoB — 9,45 kkan, 1 r 6enkoB —
5,65 xkan. Ho mnocCkoIbKy TNHILEBbIE BEIIECTBA YCBAWBAIOTCS OPraHW3MOM HE
MOJIHOCTBIO, TO MPHUHATO, YTO 1 T GenKoB mumu naet 4 kkaji, 1 T xupoB — 9 kkai, a
yriieBooB — 4 kkan. Takum o0pa3om, 3Hasi XMMHUYECKUH COCTaB MHUIIHU, JETKO
MOACUYHUTATh, CKOJIBKO SHEPreTUYECKOr0 MaTepHraia Nojy4aeT 4eIOBEK.

buonornyeckas 3pPpeKTUBHOCTD - TOKA3aTeNb KaueCTBA KUPOBBIX KOMIIOHEHTOB
MUIIEBBIX MPOAYKTOB, OTPAKAIOUIUN COJAEp)KaHHE B HHUX MOJMHEHACHIIIEHHBIX
KUPHBIX KHUCIOT. bruonorndeckyo 3QGeKTUBHOCTh KUPOBBIX KOMIIOHEHTOB ITHIIA
OIICHUBAIOT TI0 KO3 purmeHTy 6monornyeckoi 3¢ dexruBHOCTH. ETO pacueT ocHOBaH
Ha OMNpEJEJICHUU KOJHMYECTBA BCEX >KUPHBIX KHUCJIOT, BXOISIIMX B COCTaB >XHUpA.
[TonyyeHHbIE JaHHBIE COMOCTABISIOT C TUIIOTETUYECKUM, «UIEATBHBIMY KHUPOM.
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be3zonacHoCTh  MUIEBBIX  MPOAYKTOB —  OTCYTCTBHE  TOKCHYECKOTO,
KaHIIEPOT€HHOT'0, MYTareHHOT'0 WJIM UHOTO HEOJIArOompUsTHOTO JEUCTBUS MPOTYKTOB
Ha OpPraHu3M 4YeJIOBeKa MPU YIOTPEOJICHUH UX B OOIIETIPUHSITHIX KOJIUYECTBAX.

OtaenbHbIE XUMHYECKUE COCAMHEHHMS, BXOJAIINE B COCTaB IHIIH, HA3BIBAIOT
HyTpUEHTaMHU (MaKpO- U MUKPOHYTPUEHTHI). K MakpOHYyTpUEHTaM OTHOCSAT yTJIEBO/IbI,
JUTIUAJBI, OCJIKW, HEKOTOpPhIe MHUHEpaJIbHbIE BEIIECTBA, a K MHUKPOHYTPUEHTAM —
BUTAMUHBI W PsSJI MUHEpAJIbHBIX COeAUWHEHHMH. B cocTaB muimm BXOASAT TaKke
HEaJIMMEHTAPHbIE KOMIIOHEHTBI, KOTOPhIE HE SIBISIOTCS MCTOUYHUKAMH SHEPTUU IS
OpraHvM3Ma W HE HCIOJB3YIOTCS B KaueCTBE CTPOUTEIBHOIO MaTepHaia. IJTO Tak
Ha3bIBacMble OasIaCTHBIE COCAWHEHHS — IIeJUII003a (KJIeTJyaTKa), JIMTHHUH,
MIEKTUHOBBIC BEIIECTBRA.

N3 92 BcTpeyaromuxcs B MpUPOIe XMMUYECKUX JIeMEHTOB 81 oOHapyKuBaeTcs
B OpraHU3MeE YeJIOBEKa. 22 OCHOBHBIX COCTABIISIIOT 4-5% OT CpeaHEro Beca YeI0BeKa.
12 xummaeckux snaementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) na3mBaroT
CTPYKTYpPHBIMH, TIOCKOJIBKY OHHM COCTaBISAOT 99% 21eMEeHTHOro cocraBa
YEJIOBEUECKOI0 OPraHr3Ma U BXOST B COCTaB KJIETOK M TKaHeH opranu3ma. Ux Takxke
Ha3bIBAIOT MakpodjieMeHTaMu. [lorpeOHOCT, B HHX cocTaBiasieT oT 10 mr go
HECKOJILKUX I'PaMMOB B JIeHb. MukpoasiemeHTaMu (17 3cCeHIMaNbHBIX, T.€. KU3HEHHO
Heooxomumeix - Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V, Se, Mn, As, F, Si, Li, B, Br)
HaA3bIBAIOT 3JIEMEHTHI, MPUCYTCTBYIOIIUE B OpPraHU3ME YeJOBE€Ka B OYEHb MaJIbIX
CJIeOBBIX KojudecTBax. [IoTpeOHOCTh B HUX OT HECKOJIBKMX MHKPOTPAMMOB JIO MT.
DcceHIanbHble 3JEMEHTBl BXOJSAT B COCTAB Pa3lIMUHBIX ()EPMEHTOB, TOPMOHOB,
BUTAaMHHOB, COCTABJSIIOT HEOOXOIMMYI0 B (PYHKIIMOHAJLHOM OTHOIIEHUHM 4YacTh
Pa3IMYHBIX KJIETOUYHBIX CTPYKTYP.

Bonesnu, cBs3aHHbIE C HapyIICHHEM MHUHEPAIBbHOI'O COCTaBa, HOCSAT Ha3BaHHE
MUKpPO3JeMeHTO3bl. OHHM BO3HHMKAIOT JIMOO TMpPH HEIOCTATOYHOM TOCTYILICHUU
ACCEHIMAIBHBIX MHKPOAJIEMEHTOB W/ HM30BITOYHOM TIOCTYIUICHMH B OpPTraHU3M
TOKCHUYECKHUX MHKPOJIEMEHTOB. MeXay »dJIeMEHTaMH CYIIECTBYeT MHOXECTBO
CHHEPrUYeCKUe W aHTAarOHUCTHUYECKHUE CBS3U. MUKpPOAJIEMEHTHl BIUSIOT Ha POCT H
pa3BUTHE 4YEJIOBEKA, Ha IIPOIECChl JbIXaHMs, KPOBETBOPCHHS, HMMMYHOTCHE3a,
MOBEJICHYECKUE peaKuu, Ha MOPPOPYyHKIHOHATBHYIO ACATEILHOCTh W JPYyTue
(G yHKIIMM BCEX OpPraHOB U TKaHEH.

brmaromapst BomHO-coleBOMYy OOMEHY B OpraHuU3Me MOJJICPKUBAIOTCS Ha
OTHOCHUTEJIbHO CTaOWJIbHOM YPOBHE OCMOTHYECKOE JaBJICHHE, OCYIIECTBISIOTCS
¢dusnonornyeckue GyHKIMA U OMOXUMHUUYECKUE PEaKITHH.

JI;1s XOpoIIero caMoO4yBCTBUS YEJIOBEKY HEOOXOAMMO €KETHEBHO yHOTPEOIAThH
TaKoe KOJWUYECTBO MUK, KOTOpoe OBl B Tpolecce MeTaboiau3Ma JaBajio €My
HEO0OXO0IMMOE KOJIMYECTBO SHEPIUH, MOKPHIBAIOIICE YHEPTrOTPaThl Ha BBITIOIHIECMYIO
JIBUTATCIbHYIO AaKTUBHOCTH B TEUYEHHUE [IHSI, OCHOBHOM o0oOMeH (dHeprus,
obecnieunBaromas paboTy OpraHoB W CHCTEM OpraHW3Ma, HaXOJSAIIEerocs B IMOKOE) U
crienuPUIeCKr JTHHAMUYCCKOE JCHCTBHE MHINM - JHEPTHsI, KOTOPYIO PacXOAyeT
OpraHu3M Ha nepeBapuBaHue Ui (Tadm.1).

Taouuua 1. IlpuMepHbIe 3HAYEHUS CYTOYHO MOTPEOHOCTH B JHEPTUHU
(kkaua/cyTkmn)
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ClcHoBHOR MToroeoe aHayeHue
obmen (an/w OcHoBHOR CYT O4HOI noTpelHocTK
BO3pAcT maccel Tena) | obmed (kkan) | COOM (kkan) | OA (kkan) B 3Hepriu (kkan)
i} M M i} M A M il M i}

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

YemoBek MmoyydaceT SHEPTHI0, YIIOTPEOJIss MUY, COICPKAIIYIO YTICBOIBI, JKHPHI
u Oenku. IloTeHUManbHas DHEPrUs, 3aKJIIOUCHHAas B XHUMHYECKUX CBS3AX OTHUX
COCIMHEHUH, BRICBOOOXKIAETCS B pe3yibTaTe aHadpoOHOTro (6€3 yuacTust KUCIOpoaa)
WM @3pOOHOTO (C y4acTHEM KHCJIOpo1a) OOMEeHa.

Jist u3MepeHusi SHEpPruu, 3aKIlOYeHHONM B TOM WJIM HMHOM TPOAYKTE,
UCIIOJIb3YeTCA CIeluanbHas eIMHULIA U3MepeHus sHeprun (kajgopusi). OnHa Kajaopus
— DJTO TakKoe KOJMYECTBO DHEPruH, KOTOpoe TpeOyeTcsi, 4YTOObl TMOBBICUTH
temnepatypy 1 r Boasl Ha 1°C. B MexayHapoaHON cucTeMe eIMHULL JUIsl 3TUX 1eei
UCIIONIE3YIOT JAPYTYIO €IMHHMILY, KOTOpas Ha3bIBaeTcs JKOYyJb. OIHAa KUIOKAIOPHS
(1000 kan) coorBercTByeT 4,19 kunomkoynen (kx). [Ipu okucinenuu 1 T yrieBoaoB
Boiaemsiercs 4,1 xkan (17,17 xJIx), 1 v xupa — 9,3 kkan (38,96 x/[x), 1 r 6enka —
4,1 xxan (17,17 xJIx).

Pexomennyemass muineBas [IEHHOCTh MEHIO JUIsl JETeH IIKOJBHOTO BO3pacTa
npuBeaeHbI B Tabu. 2,3. 3HadeHus], MPUBEICHHbIE B Ta0IHIIE, MOJIYYSHBl PACUETHBIM
MyTeM, OTTAIKUBASACH OT CIEAYIONINX YYE€THBIX IAHHBIX — KAJIOPUUHOCTh CYTOYHOTO
pauuroHa — 2350 KkaJ1, IpOLEHTHOE pacipeaeieHue KaJOPUMHOCTH MO MPUEeMaM MUIIH
Ha 3aBTpak 20-25%, BTopoii 3aBTpak — 5%, 0bex — 30-35 %, nmonguuk 10-15%, yxun
20-25%, Bropoit yxuH — 5%.

Taoauna 2. PekomeHnayeMasi muiieBasi HEHHOCTb CYTOYHOI0 MEHIO JIJIs IeTeil OT
7-mu 10 11-TH Jer
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MToro (cymma benkoe,
MK eMBl NALLKY JHepreTWyeckan UeHHOCT b (Kan) HWPOB W YTNEeBO0E)
(metw or T-mu Benku HWpHI YN EBOAk B KKan
ao 11 net) CpegH CpegH cpegH CpegH
MWH | AR |Makc| MMH | AA | Makc| MWH | AA | makc | MuH AR Makc
3aBTpak 648|729 | 810|145 9] 164 1[1823[2593[ 2917|3241 4700 | 5288 | 6875
BTopoi 3aeTpak| 162 162 |16,2)| 365 | 365 | 365 | 648 | 645 | B48 | 11756 [ 11756 [ 1175
oben 897.2|105.3) 113 |218,8| 237,0(2553[389,0(421 4| 453 8| 7050 | V638 | 8225
Mon g HUK 324|405 (486|729 91,2 [1094(129 716211945 | 2350 ) 2938 | 3525
WHIH 648|729 |81.0|1459| 164 1(1823[2593[291,7| 3241|4700 | 5288 | 6875
BTOPOIA YWH 16,2( 162 |16,2)| 365 | 365 | 366 | 648 | 645 | B48 | 11756 [ 11756 [ 1175
T Oro 292 | 324 | 357 | 656 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MIPOJIOKEHHE TAOJHITHI 2.
Mpuemsl nUWW | 3HEepret MYeckan LeHHOCTE (B % oT ofwei KanopuitHOCTK 38 NPUEM ML)
(oeTmor T-mu benkw HNPI VM eso gkl WTOro
fo 11 net) cpeq cpeq CpeaH cpenH
MUH | HAA | Makc | MWH | HAR |makc| MmuH | AR | makc| muH | AR | makc
3aBTpakK 123138153 |276(310[345]1490) 552 | 61,3[889(1000]1111
BTopoi 3aeTpak| 138|138 [ 138 310310310 552 | 552 | 52 (1000(100,0)100,0
obeg 1271138 1491286310334 509 552594923 100011077
MongHWE 110138 | 166248310372 441 | 552|662 800 (1000)1200
WHIMH 1231138 (153|276 (3103451490 552|613 [ 889 (1000]1111
BTOPOA YHWH 138|138 (138 (310[31,0|310|552)| 552 A52(1000(100,0(100,0
MTOro 12 | 14 16 | 28 | 31 | 34 50 b5 61 80 | 100 | 110
MPOIOJDKCHHE TAOHUIIBI 2.
CoOTHOWEeHKWE
Mprensl MU mMacca Benkoe, #1poB n
(meTw or T-mMu Benku HUpEI YreBoakH WM EeB0J0B N0 MAacce
ao 11 net) Cpeq cpeg cpen
MWH | HAR | M3KC | MWH | HAA | MAKC | MWH | HAR | Makc| 6 M v
33aBTpak 16,2182 | 203|162 182|203 (648 ([729] 81,0 1 1 4
gropoi 3aeTpak| 41 | 41 1 41 [ 41 [ 41 [ 41 [162]162] 16,2 1 1 4
oben 2431263284 | 2431263284 97.2[1063(1134] 1 1 4
MongHAK 81 101122 81 [ 101122324 [405] 486 1 1 4
WHIMH 16,2182 | 203|162 (182|203 (648 ([72,9] 81,0 1 1 4
ETOPON VHWH 41 [ 41 41 41 [ 41|41 | 162|162 16,2 1 1 4
MTOro 73 81 89 | 73 | &1 B9 | 292 | 324 | 357 1 1 4

Tadoauua 3. PekoMeHnayeMasi nuieBasi HEHHOCTh CYTOYHOT0 MEHIO JIJIs1 JieTeil OT
11-Tm JeT u crapuie

Wroro (cymma Benkog,

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

11 net)
CpenH CPenH CpeaH CpegH

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

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

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

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

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

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

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

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

MIPOJIOKEHIE TaOIHITHT 3.
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Mpnems N JHEpPreT MYeCckan WeHHOCTE (B % oT oblWed KanopuiAHOCTK 38 NpUeM N}
benku HWpbI M EBD Okl MTOro

(AeTw cTapwe

11 net)

cpen cpen, CpenH CpenH
MWH | HAA | MAKC | MWH | HAR |makc| MMH | AR | Makc| MUH | AR | Makc
33aBTpak 1231381563 |276(31,0[345]490) 552 | 61,3[ 889 [1000]1111
BTopoi 3aeTpak| 138|138 [ 138 [ 310(31,0(31,0| 552 | A52 | 652 (100,0[(1000](100,0
oben 1271138149 286(31,0|334]|509| 552|594 92310001077
MongHUK 11,0138 | 166 |248(31.,0|372]|441 | 552 | 66,2[ 80,0 (10001200
WHIMH 12311381563 |276(31,0[345]490) 552 | 61,3[889(1000]1111
BTOPON VHWH 138|138 (138 [310(31,0[310]552) 552 552(1000[100,0](100,0
MTOro 1241138152 | 279[31,0|341)497 | 552 | 60,7 | 90,0 (10001100
MIPOJIOKEHHE TaOHITHI 3.
CooTHOWEeHKe

Mpremel nuww macca benkoe, #1poB K
(neTw cTape Genkn HWpbI yreBoakH YN EeBOA0E N0 MAacce

11 net) cpen cpeq cpes

MWH | HAA [ MakC | MWH | HAA | Makc | MWUH | HAR | Makc| 6 H Vi

3aBTpaK 18,7210 234|187 | 210|234 ([748[842) 9356 1 1 4
BTopoi aaeTpak| 4.7 | 47 | 47 | 47 | 47 | 47 [18 7187187 1 1 4
oben 281304327281 (304|327 1123121613100 1 1 4
MongHNK 94 |11 7)140| 94 |11 7]140] 374 |468] 561 1 1 4
WHIMH 187210234187 | 210|234 (748 [842) 936 1 1 4
BTOPOA VHWH 47 47 47 | A7 [ 47 | 47 | 187|187 18,7 1 1 4
MTOro 64,2 936 (102.9) 842 | 936 |102.8[336.,8/374.2[411 6] 1 1 4

I[J'I}I oOecrieueHus BHCpFCTHqCCKOﬁ OEHHOCTHU NUIEBOIro panonroHa

pPEKOMEHJyeTCs i MPUTOTOBJICHUS OJOJ HKCIOJIb30BaTh HAOOPHI MPOAYKTOB B
COOTBETCTBUHU C TaOIHIIEH 4.

OCHOBHBIM HCTOYHUKOM SHEPrUU Yy YEJIOBEKA SBIISIIOTCS YIJIEBOABL, KOTOPBIE
NOCTYyNaloT B OpraHu3M NpH ynoTpeOsieHuu xisebda, oBolled, (QpyKTOB, MOJIOKA,
Kpaxmaja, CUpPONOB. B MNHIlEBapUTEIbHOM TpakTe€ 3TU MNPOAYKTHI MOJ BIUSHUEM
amMuIIa3 pacuIeTUISIIOTCS 0 MOHOCaxapua0B (TI0Ko03a, PpyKTo3a, rasaKkTosa, JaKTo3a).
Monocaxapubl MOCTYMalOT B KPOBOTOK, IOCTUTAIOT MeueHu. B neuenn 601bIIMHCTBO
MOHOCaXapHu/ibl IPEBPALIAIOTCS B TJIFOKO3Y.

Tadoaunua 4. CpeagHecyTouHble HA00PbI NUIIEBOH MPOAYKTOB JISI

NPUIrOTOBJIeHHs 01101 B HeTTO (Ha 1 pedenka B cyTkn)™®

Utoro 3a cyTku

HanmMeHnoBaHue NMUIIEBOH MPOIYKIUH WIN TPYIIIBI MHILEBOM 711 12 ner

POTYKIUU et 1

Ne crapie
1 | Xneb prxanoii 80 120
2 | Xneb miueHnYHbIN 150 200
3 | Myka niieHn4Has 15 20
4 | Kpynsl, 6000BbIE 45 50
5 | MakapoHHbIe U3Ienus 15 20

13

OopraHu3anyu MUTaHUs 06yqa}0m1/1xc;{ B O6LHCO6pa3OBaTCJ'ILHLIX HIKOJIax»

- npuwioxeHue 1 k MeroamyeckuMm pexkoMeHpauusmM MP 2.4.0179-20 «Pexkomengauuu 1o
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Hroro 3a cyTku
HanmeHnoBanue nuieBoi NpoyKIMU WU TPYIIIbI TALIEBOMN 711 12 ner
MPOAYKIIUU eT 1
No crapuie
Kaprodenn 187 187
OBo1u (cBexHe, MOPOKEHbIE, KOHCEPBUPOBAHHBIE), BKIHOYAs
7 | cOJICHBIE ¥ KBAIICHBIE™, B T.4. TOMAT-MIOPE, 3€JICHb, T 280 320
8 | ®pyKTHI CBE&XHE 185 185
9 | CyxodpyKThI 15 20
CoK¥ MI10/J00BOIITHBIE, HAMUTKH BUTAMHHU3UPOBAHHBIE, 200 200
10 | B T.4. HIHCTAHTHBIC
11 | Msico 1-ii kaTeropuu 70 78
12 | CyOnpoayKThI (IIe4eHb, SI3bIK, CEpALIE) 15 20
13 | IItuna (upiuisita-Opoisiepsl noTpomeHsie — 1 kar) 35 53
14 | Pei0a (duiie) 58 77
15 | Mosoko (2,5% - 3,0% m.11.k.) 300 300
16 | KucnoMostouHas muieBast po Ty KIHst 150 180
17 | Teopor (5% - 9% m.1.x.) 50 60
18 | Crip 10 12
19 | Cmerana (15% - 20% m.j1.k.) 10 10
20 | Macno cmuBoYHOE 30 35
21 | Maciio pacTHTENBHOE 15 18
22 | Sino, mr. 1 1
23 | Caxap™** 30 35
24 | Kongurepckue H3ISIHs 10 15
25 | Yaii 0,4 0,4
26 | Kakao-nopormiox 1,2 1,2
27 | Kodeitnplii HanmuTox 2 2
28 | Iposxoku xyebonekapHbie 1 2
29 | Kpaxman 3 4
30 | Conp numieBast MOBapeHHAsl HOIMPOBAHHAS 3 5
31 | Coenuu 2 3

[IpuMeuanue: B mepuo MpoOBEACHUS CIIOPTHBHBIX COPEBHOBaHUM, COOPOB (UTD), CIETOB H T.II.
HOPMBI IUTAHKS TOJDKHBI OBITH YBEIMYECHBI HE MeHee yeM Ha 10 %.

* - colleHble U KBallIeHHbIE 0BOIIY — He 0osee 10 % oT 00Iero KoJImyecTBa OBOIIEH.

** - B TOM 4YHCJIC I IPUTOTOBJICHUSI OJIFO/I M HAIIUTKOB, B CIIy4ae UCIIOJIb30BAHUSI MTUIIIEBOIM
MPOJIYKIIMKM TIPOMBIIIICHHOTO MPOW3BOJICTBA, COJACPXKAIMX caxap, BblJadya caxapa JODKHa OBITh
YMEHBIIIEHA B 3aBUCUMOCTH OT €T0 COAEPIKaHUsI HCII0JIb3yeMON TOTOBOM MPOAYKIIUH.

N36pITOK 0Opa3oBaBIIeiics B Mpolrecce MeTaboau3Ma yYIIIEBOJOB TIIFOKO3BI
nepexoauT B (HochHopuIMpOBaHHYIO OOpaTUMYIO pe3epBHYIO (OpMY TJIHKOTEH,
KOTOPBIM XPAHUTCA B MEUYECHU U KJIETKAX Pa3JIMYHbIX TKaHeU. KoinuecTBO riamkoreHa
y B3pocinoro yenoBeka wuHorga pocrturaet 200 r. Ilpm CHMKEHHM YpOBHSA
CHIBOPOTOYHOM TJIFOKO3bI, TJIMKOTE€H PACIICIUISIETCSI, YTO MPUBOJUT K YBEIMYECHUIO
COJIepKaHMs TJIIOKO3bl B KPOBOTOKE. B cpegHeM B3pOCHbIil YENOBEK €XKEIHEBHO
ynotpebiser 1o 400 r yrieBonoB, u3 KOTopbix 70-80% mpuxoguTCs HAa KpaxMalibl, a
OCTaJIbHAasl 4YacThb MPEJACTaBI€HA pa3IMYHBIMM MOHO-, AW- W Mojucaxapuaamu. B
clydyae YNoOTpeOJieHUs OOJbIIMX KOJMYECTB YIJIEBOJOB WM MPH PA3TUUHBIX
3a00JeBaHUAX (HammpuMep, caxapHoM Jnabere) M30bITOK YTIIEBOJIOB COXPAHSIETCS B
opraHu3Me B BUJE *Kupa. PekoMeHiyeTcs, 4ToObl CoJIepKaHUe MOHO- U JUCAXapHI0B
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B CyTOYHOM IIHIIEBOM palMOHE B3pOCIOro 4yenoeka He npesbiuano 50-100 r,
MOCKOJIbKY HM30BITOYHOE MOCTYIUICHUE MPOCTHIX YTJIEBOJOB YBEJIUYMBAET YacTOTY
pa3BUTHS aTEPOCKIEPO3a, HAPYLIAET HE TOJBKO YIJIEBOAHBIM, HO W JIMIUIHBIN
OOMEHBI, TOBBIIIAET CBEPTHIBAEMOCTb KpPOBH, TO €CTh MO cBoeMy A»ddekry
HarOMHUHAET U30BITOYHOE MOCTYIUICHUE B OPraHU3M HACBIIICHHBIX KUPHBIX KUCIOT.
BaxxHo, 4YTOOBI B KOJIMYECTBEHHOM OTHOIIEHUU YIVIEBOJABI OBUIM JTOCTATOYHO
PaBHOMEPHO PAaCIpEENICHbl MO OTACIbHBIM IMpUEMaM MHIIU. YTJIEBOJbI, MTOMHMO
TOTO, YTO OHHU SIBJISIOTCS HauOojee JErkKo JAOCTYMHBIM HCTOYHHUKOM DHEPTHH,
BBICTYIIAIOT TAK)KE B KAUECTBE MCTOYHHUKA IJIACTHYECKOr0 Marepuaia. B yactHoCTH,
MIPOMEXKYTOUYHBIE MPOAYKTHI YIJIEBOJHOIO OOMEHa BXOISAT B COCTaB HYKJICHMHOBBIX
KHUCIIOT (TIEHTO3bI), TPEOYIOTCS JJIsl CHHTE3a HEKOTOPBIX aMUHOKHUCIIOT, TPEBPAIIAIOTCS
B JKUPBI, BXOJAT B COCTAB KJIETOYHBIX CTEHOK, aHTUTEN U T.1.

B pamuoH 340pOBOro B3pOCIOrO 4YEIOBEKAa JOJHKHBI BXOAUTH TaK¥kKe
pacTuTeNbHbIE MMUIIEBbIC BOJIOKHA (IEKTHHOBBIC BEIIECTBA — HE MEHEE 5-6 T B CyTKHU
U Kieryatka — He MeHee 9-10 r). OnTumManbHOE COAEp)KaHUE MUIIEBBIX BOJOKOH
JOJDKHO cocTaBiATh 25-50 T (13 pacyeta 11,5 r va 1000 kkxan). [lekTHHOBBIC BElIeCTRa,
KJIeTYaTKa COJIEPKATCS B CHIPBIX (PpyKTax, OBOIIAX, SAro/1ax U 00OOBBIX.

OCHOBHBIM HCTOYHHUKOM AaMHUHOKHCIOT SBISIOTCS OCIKHM. AMHHOKHCIIOTHI
Y4acTBYIOT B MOCTPOCHHUH THICAY PA3JIMUHBIX OEIKOB, HEOOXOMAUMBIX IS POCTa H
BOCCTAHOBJICHMSI BCEX KJIETOK M TKaHEH 4eJIOBEKa, a Tak)Ke BXOJAT B COCTaB COJICH,
YYacCTBYIOIIUX B  MOJJACPKAaHUU  OCMOTHYECKOTO  paBHOBECHs, 0Opa3yroT
MHOTOYHCJIEHHbIE TJUKO-, HYKJI€O- | JIUIONPOTEUbl, (PEepMEHTHI, TOPMOHHI,
reMOTJIOOWH, aHTUTENIA U IPYTHE 3alUTHBIE CTPYKTYPhl HUMMYHHOM CHCTEMBI, BXOJST
B COCTaB HOTTEW, BOJIOC. Y 30POBOTO YEIOBEKA B TEYEHHE CYTOK KOJIUYECTBO
pacrajarpomierocss  Oeilka  JOMKHO ~ COOTBETCTBOBaTH  KOJMYECTBY  BHOBB
CUHTE3UpPOBAHHOTO. JJIT OIEHKHM OHMOJOTHYECKON IIEHHOCTH O€lika HCIOJIb3YIOT
MOHATHE Aa30TUCTHIH OOMEH, TO €CTh COCTOSHHE, TP KOTOPOM KOJHUYECTBO
MOCTYINAIONIEr0 B OpPraHu3M a30Ta TOYHO COOTBETCTBYET €ro KOJHUYECTBY,
BBIBOJIUMOMY M3 OpraHum3Ma. Eciu KOJIMYEeCTBO a30Ta, MOCTYIAIOIIEro C MHIIEH,
IPEBBIIIACT BBIJAEIAEMOE, TO TOBOPSIT O IIOJIOKHUTEILHOM a30THUCTOM OajaHce.
[Tocnennuit HabmomaeTCs, HapUMEpP, MPU YBEIUYCHUH MBIIICYHON MAacChl WM B
nepuoa 6epeMeHHOCTH. [Ipyu 6eTKOBOM MIIH MTOJTHOM TOJIOIaHUH, TIPH UCTIOJIb30BAaHUHT
TOJIBKO PACTUTEIBbHOM MHINM MOXXET HaOJI0IaThCsl OTPUIATSIBHBIN a30THCTHIN
OamaHC, KOTJla KOJHWYECTBO BBIBOAMMOTO H3 OpraHU3Ma a30Ta IPEBHIIIACT €ro
noctyruiearue. KoHedHpIM 3TarmoM GepMEHTAaTHBHOTO PACIICIICHUS OCIIKOB SBIISETCS
o0Opa3oBaHHE PaCTBOPUMBIX B BOJE aMUHOKHCIIOT.

Jlns adexTuBHON pabOTHl OpraHM3Ma HE3aMEHHMbIC aMHUHOKHCIIOTHI (BaJIMH,
JEUIINH, W30JICHIIMH, METHOHWH, TPCOHHWH, METHOHUH, TpunTodaH, (HEeHWITAIaHWH,
JIW3UH, TUCTUAWH, AapPTUTUHWH) JOJDKHBI TIPUCYTCTBOBATh B  OMNpEACICHHOU
npornopiiuu. CYUTAIOT, YTO ISl B3POCJIOTO YEJIOBEKA ONTUMAJIbHBIM COAEpKaHueM B 1
T. MUIIEBOr0 O€JIKa SBJISIETCA CIEAYIoIIee KOJIUUEeCTBO HE3aMEHUMbIX aMUHOKHUCIIOT (B
Mr): m3oneiuaa — 40, neinuaa — 70, mu3nHa — 55, METHOHMHA ¢ IUCTHHOM — 35,
denunanannaa B cymme ¢ tuposunom — 60, tpuntodana — 10, tpeonnna — 40,
BammHa — 50. Jlake BpeMEHHOE OTCYTCTBHE MJIM YMEHBIICHUE KOJMYECTBA OJHOMN U3
HE3aMEHHUMBIX AMHUHOKHUCJIOT OTPUIIATEILHO CKa3bIBACTCS Ha OCIIKOBOM METa0O0JIM3ME
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yesoBeka. Yem OoJbllie Macca 4eJloBeKa U MEHbIIIE €ro BO3pacT, TeM OoJibliie Oeka
eMy HE00X0UMO.

benku mocTynaioT B OpraHu3M 4eIOBeKa MPEUMYIIECTBEHHO MPU YIOTPEOICHUH
MsICa JKUBOTHBIX, NITUIIBI U PHIOBI, MOJIOYHBIX TPOAYKTOB, SIMI], COU, 0000B, ropoxa,
XJICOHBIX 3J71aKOB, OpexoB. YUenoBek Ao/KeH moTpebars 1-1,5 rpamma Oenka B 1€Hb
Ha | xr Macchel Tena. bomblie Bcero 6enka conepKutes B chipax (0koio 25%), B ropoxe
u ¢aconu (22-23%), B msce, nruiie, poide (10 20%), B pa3nuuHbx kpymnax (mo 14%),
xyie0e u MakapoHHBIX u3aenusax (5-12%). B oBomax cogepsxurcs He 6osee 2% OeykoB.
HanMenbiee conepikanue 0eka MPUCYTCTBYET BO (DPyKTax M sArojaax. PacTutenbHbIE
OCIKM B CBOEM COCTaBE€ HE COJEp)KAaT TOJHOIO0 KOMIUIEKCAa HE3aMEHHMBIX
aMUHOKHCJIOT, JIMOO COJepKaT WX B HE3HAUMTEIBbHOM KonuecTBe. Tak, B Oeinkax
NIICHWIIBI, PXXM WIH KyKypy3bl KOJHWYECTBO JIM3WHA B JiBa pa3a MCHBIIE
ONTUMAJIBHOTO, HO JOCTATOYHOE KOJWUYECTBO TpHnTOo(daHa, oTMedaeTcs ae(HIHT
TPEOHWHA, W30JCHIIMHA W BajguHA. beaku O00OBBIX JIMMHUTHPOBAHBI IO
CepOCOoICpXKAIIMM HE3aMCHUMBIM aMHUHOKUCIOTaM (METHOHWMH W IMCTCHH) H
tpuntodany. Pa3znenbHoe UCIONb30BaHUE TONHKO 0000B MIIM KYKYpPY3bl HEH30EKHO
npuBeIeT K JCPUIMTY  COOTBETCTBYIONIMX  aMHUHOKHCIOT.  Hampotus,
KOMOWHHMPOBAHHOE HCIIOJIb30BaHUE CMECH 0000B M KYKYpy3bl MJIM pHUCa C COEBBIMU
0600amu oOpaszyeT OCIKOBYIO CMECh JKBHBAJICHTHYIO I0 MHUTATEIbHOW IEHHOCTU
oenkam Mojioka. ONTHMaIbHOE COOTHOIICHUE KUBOTHBIX M PACTHTEIILHBIX OCIIKOB B
MUIIEBOM palioOHe B CpPEJHEM JOJDKHO COCTaBiIsATH 55:45. YacTh aMHUHOKHCIOT
CIIy’KUT UCTOUYHHUKOM DHEPrUU JUIsl opraHuzMa uesoBeka. [Ipym 3ToM aMUHOKHUCIOTHI
BHayaJle JIE3aMUHUPYIOTCS, YTO COINPOBOXKIAETCS BBIICICHUEM aMMHaka |
oOpa3zoBaHueM KeTOKUCIHOT. [loceqnue BCTYNmamT B SHEPreTUYECKUNA METab0IN3M U
MOCJIe COOTBETCTBYIOIIUX MPEBPAILICHUN pacmaiaroTcs 10 BOABI M YTIEKUCIOTO rasa.
OO6e3BpexuBaHre 00pa30BaBIIETOCSd B MPOIECCE HHEPreTUYECKOro MeTadosmn3Ma
0eJIKOB aMMHaKa OCYIIECTBIISETCS B IEYEHU MTyTEM MPEBPAIICHHS B MOUEBHHY.

B mumieBsix mpoaykTax, 0COOCHHO >KMUBOTHOTO MPOUCXOXKICHUS, COAEpPKATCS
Tak)Ke HYKJIEMHOBBIE KUCIOTHI. BosbIlie Bcero ux B MACHBIX U PHIOHBIX CYOIIPOIYKTaX.

BaxxHeWmuM KOMIOHEHTOM THINMU SBISIOTCS TakXKe JKUPBI  (JIUIIHIIBI),
NPEJICTABISIONINE COOOM CIIOKHBIE dPUPHI TIUIEPUHA W BBICIIUX HACBHIIMICHHBIX U
HEHACBIIEHHBIX JKUPHBIX KUCIOT. HacklllieHHbIE KUPHBIE KUCIOTHI (MTaJIbMUTUHOBAS,
CTeapuHOBas W [p.) HCIOJB3YIOTCS OPTraHU3MOM B IIEJIOM KaK JHEPreTHYEeCKUi
Marepual. 3a CYET UX OKHCICHHUS 00eCIeUYnBaACTCS OKOJIO MOJOBUHBI TOTPEOHOCTH B
SHEPTUU B3POCIOro uejoBeKka. [Ipu ATOM TIaBHYIO SHEPreTUUYECKYIO POJIb UTPAIOT
TPUTIUIEPHUIBI (HEHTpabHbIE KUPHI). JKUPHI CITyKaT pe3epBOM MUTAHHUS; Y B3POCIOTO
YyesioBeKa OHM cocTaBIsAtOT 10 10-20% maccsl Tena, NperuMyIeCTBEHHO MPUCYTCTBY S
B MOJKOKHOM KMPOBOW KJIETYATKE.

XKupel BBIOTHAIOT TaKkKe IUIACTHYECKYI0 W PETYJSITOPHYIO  (GyHKIIUH
(ITMHHOIIETIOUEYHBIE KUPHBIE KHUCIOTHI, (HOChHOTUIUABI, XOJECTEpUH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3alIUTHBIX 000JOYEK HEPBOB, COCYIOB, Pa3TUYHBIX
OpraHOB, BBIMONHSIIOT TEPMO3ANIUTHYIO (YHKIHIO, CIyXaT TEPEHOCYNKOM
xupopactBopumbix (A, E, K) BuTaMHHOB, SBISIOTCA NpPEAIIECTBEHHUKAMHU
CTEPOUTHBIX TOPMOHOB, JKETTYHBIX KUCIIOT U MpocTarianaAnHOB. OCOOCHHO BaKHBI IS
CO3MaHUsl  IICJIOCTHOCTH  OWIMNHIHBIX  CTPYKTYp  KIETOYHBIX  MeMmOpaH
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JUTMHHOIIENIOYE€YHbIE HEHACKIIICHHBIC JKUPHBIC KUCTOTHI. X NenaT B 3aBUCUMOCTH OT
JIOKaJIM3aluy TIEPBO JIBOMHOW CBS3M Ha TpU Ipymibl (omera-3, omera-6, omera-9).
Omera-3 u -6 KHUCIIOTHI SIBISIOTCS MOJWHEHACHIIICHHBIMHU, B TO BpeMsl Kak omera-9
MOHOHEHACHIIIIEHHbIE. UeOBeK MOXXET CHUHTE3UPOBATh BCE HEOOXOIUMBIE IJISI HETO
JUMHIBI, KpoMe omera-3 (o-JTMHOJICHOBas KHCJIOTa, 3MKO3aleHTACHOBAsl KHUCIIOTA,
JIOKO3areKcaeHoBasi KUCJIOTa) W OMera-6 (JIMHOJeBas KHUCIOTa, 7Y-JIMHOJIEHOBAS
KHCJIOTA, JUTOMO-Y-JIMHOJIGHOBAas KHCIIOTa, apaxuJOHOBas KHUCIOTa, OJEHWHOBas
KHCJIOTA, KaJI0JIEMHOBAsI KUCIIOTA) AMUHHOIETIOYEYHBIX KUPHBIX KUCIIOT.

Kak mpoctbie, Tak ¥ CIOXXHBIE JUMUIALI MOTYT CUHTE3UPOBATHCS B OpraHU3ME.
Uckntouenrne COCTaBISIOT TaKUE HEHACHIIICHHBIC JKUPHBIE KHUCIOTHI, Kak
AHKO3aNeHTaeHOBas, JOKO3areKcaeHoOBasl, TIMHOJIEBasl, IMHOJICHOBAsI U apaXuJI0HOBas,
KOTOpbIE€ JOJKHBI TMOCTYyNaTh B OPraHU3M 4YeJOBEKa C MHIINEH B TOTOBOM BHUJIE.
JluHoneBass KHUCJIOTa B TMPUCYTCTBUM THAMUHA W MHUPHIOKCHHA CIIOCOOHA
npeBpamiaThCsd B apaxUIOHOBYI) KHUCJIOTY. YKa3aHHbIC HE3aMEHUMBIC KUPHBIC
KUCIIOTBI ~ BXOIAT B cocTaB (oconunumoB WM CIOyxkaT B  KadeCTBE
NPEAINICCTBEHHUKOB  (HampuMep, apaxuJIOHOBas KHUCIO0Ta) IPOCTArjaHIuHOB,
JEHKOTPUEHOB, TPOMOOKCAaHOB M MPOCTAlUKJIMHOB. [Ipu OTCYTCTBHUH WM
HEJIOCTATOYHOM TMOCTYTUICHHH B OPTaHU3M HE3aMEHUMBIX JKUPHBIX KHCJIOT Y YEJIOBEKa
OoTMEYaeTcsl 3aJepkKa pocTa, HapylnieHne (QYHKIUM T0YEeK, OTMEYarTCs
MaTOJIOTUYECKUE W3MEHEHUSI B KOXE, MOXKET pa3BUThca Oecruionue. OCHOBHBIMU
MUIIEBBIMA UCTOYHUKAMH JKUPOB JIJISI YEJIOBEKA SIBIISIFOTCS: MOJIOKO, MSICO, STMYHBIN
KEJITOK, CBMHOE Cajio, KOIMYEHOCTH, MsCO, phida, Opexu, pacTUTEIbHBIE Macla.
buonoruyeckas  I1EHHOCTb JKUPOB  ONpENENseTcs  OOBIYHO  KOJIHMYECTBOM
OPUCYTCTBYIOIIUX B HHUX HE3aMEHHMBIX >XUPHBIX KHUCIOT M HUX YCBOSEMOCTBIO.
OnTrMalibHBIM CUHUTAETCS CIEAYIOLIEE COOTHOLIECHHE >KUPHBIX KUCIOT B IMHUILIEBOM
palliOHE: HACBIIIEHHbIE JKUpPHbIE KUCIOTHI - 30%, MOHOHEHACHIIEHHBIE THUIA
0J€MHOBOHN KHCIIOTHI - 60%, moimHeHackwIneHasle - 10%. OT0 mocTuraercs B TOM
CJIy4ae, €CJIM COOTHOUIEHUE PACTUTENBHBIX U KUBOTHBIX KUPOB B PALIMOHE MUTAHUS
cocTaBisier 3:7.

JIJisi HOpManbHOTO POCTa U Pa3BUTHUSL PEOCHKY HEOOXOAMMBI TaK)K€ BUTAMUHBI.
BuTamuHBbI - 3TO OpraHMvecKrue COEIUHEHHS, COAEPIKAIINUECS B IPOAYKTaX MUTAHUS B
OUYEHb OTPAHUYEHHBIX KOJUYECTBAX, HO HUTPAIOIIME BAXKHYIO POJIb B METa0OJIM3ME
O€NKOB, JXUPOB M YIJEBOJOB, B OCYIIECTBICHUH MHOTOYHCICHHBIX (YHKITUH
opraHusMa, Jijis 00pa3oBaHus 1 OOHOBJICHHS KJIETOK M TKaHe# yenoBeka. B HacTosiee
BpeMsl U3BECTHBI 13 BUTaMUHOB: sxupopactBopumbie - A, D, E, K u BogopactBopumbie
— B1 (tnamun), By (pubodnasun), Bs (mupunokcun), B2 (unanoxkobanamun), PP
(HMan¥H, BKIFOYAIONINN HUKOTUHOBYIO KUCIIOTY M HUKOoTHHaMu), C (ackopOuHOBas
KHcIoTa), honuenast kucaorta (posanyH), MAHTOTEHOBAsI KACI0Ta, OMOTHH (BUTAMHH
H). Kaxnpiii BuTamuH oOJsajjaeT omnpeneneHHOW (DYHKIUEH WU KOMIUIEKCOM HX.
JnuTenbHbIi HEJIOCTaTOK BUTAMUHOB CONPOBOKIAETCS CHUYKEHHEM
TPYJIOCIIOCOOHOCTH, YXYAIICHUEM 3/I0POBbS U B TSXKEIIBIX CIIy4asiX MOXKET MPUBOJIUTh
K cMepTu. YenoBeueckuid OpraHu3M MOXKET B OrPAHMYEHHBIX KOJIMYECTBAX
CUHTE3UpOBaTh  BUTAMUHBL.  TaK, aMHHOKHUCJIOTa  TpuUnTopaH  CcHocoOHa
peoOpa3oBbIBATHCSI B HUKOTHUHOBYIO KHUCJIOTY, YJIbTpadHOJIETOBOE OOJIydYeHHE
crocoOcTByeT 00pa3oBaHUIO B KOXKe€ BUTaMUHA D, moTpeOHOCTh B MUPHUAOKCHUHE
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BO3pAaCcTaeT C YyBEIWYEHUEM cojiepkaHus Oenka B mumle. Kuieunele OakTepuu
YeJIOBeKa B TEX WJIM MHBIX KOJWYECTBAX MOTYT MPOU3BOJIUTH BUTaMUHBL: K, OMOTUH,
(osIeByI0 KHUCIOTY, LHMAHOKOOATaMUH, NUPUIOKCHH, NAHTOTEHOBYIO KHUCIOTY,
pubodIaBuH.

PacueThl moKa3bIBalOT, YTO )K€ CaMblil cOaTaHCUPOBAHHBIN U pa3HOOOpa3HbIN
palMoOH, COOTBETCTBYIOIUNA CPETHUM dHEpro3arparaM, J1eGUIHUTEeH IO OONBIIUHCTBY
sutamuHoB Ha 20-30%!%. B npupome He cylecTByeT NPOAYKTa, CIIOCOOHOTO
OJTHOBPEMEHHO COJIepkaTh BCE BUTAMHHBI B HEOOXOAMMBIX KojnuecTBax. Jlms
oOecrieyeHus: OpraHru3Ma BUTAMUHAMU CIIEIyeT BKJIIOYATh B PAllMOH BCE OCHOBHBIE
TPYIIBI MUAIIEBBIX MPOAYKTOB (OBOIIH, (DPYKTHI U COKU U3 HUX, 36PHOBBIC MPOAYKTHI,
MSICO, PbIOY U TITHILY, MOJIOUYHBIC MPOYKTHI, dKUPOCOEPKAIIUE MPOAYKTHI TUTAHUS ).
CornacHO COBpPEeMEHHBIM JaHHBIM HauOoJiee aKTyalbHOM MpoOJeMOil BO MHOTHUX
CTpaHax sBJsieTCA JAeQUIUT THAMUHA, HUAUMHA, pubOodraBuHa, QonaueBod u
aCKOpOMHOBOM KHUCIIOT.

3HauMUTENIbHOE OOJILIIMHCTBO OMOJIOTUYECKH AKTHBHBIX COCJIMHEHUMN, KpaiiHe
BaXXHBIX JJIA JKU3HH 4Y€JIOBEKa, HE CUHTE3UPYETCS B OPraHU3ME YeJIOBEKa, B CBSI3U C
YeM OHU CTaJIM OTHOCHUTHCS K HE3aMEHUMBIM (pakTopam MUTAHUS. DTO UCIIOTIb3YEeMbIC
B KA4eCTBE OCHOBHBIX Tpymnm (DYHKIHUOHAJIBHBIX TMPOJYKTOB BHUTAMHHBI,
antuokcunanTel, [THXKK, MmunepanpHbie BeliecTBa, MUIIEBLIE BOJIOKHA, HE3AMECHUMBIC
AMUHOKHUCJIOTHI ¥ OJIUTOCaXapHU/Ibl.

Burtamunbsl — ocoObie OENKOBBIE BellecTBa, 00ECIEUMBAIOIINE B OpraHU3ME
OMOXUMHUYECKHE TPEeBpAIllCHUs, peakluuu, OOMEH BellecTB, 0e3 dYero KHU3Hb
HEBO3MOKHA.

Buramunbl, cBsi3aHHBIE C pa3NUYHBIMU (DepMEHTaMU, MPUHHUMAIOT y4acTHE B
obecnieuenuu opranuzma sueprueii (B, B2, PP), buocunTese u npeparieHun 6€IKoB
1 aMuHOKuUCIOT (Bg, B12), reHeTHYECKOr0 Mareprala KIETOK - HyKJIIEMHOBBIX KUCIOT
(bonmeBass KuCIIOTa), )KUPOB M CTEPOUIHBIX TOPMOHOB (IIAHTOTEHOBAsl KHCJIOTA U
OowotrnH). Butamun A yuacTtByer B 0O€CHeYeHUH 3peHUS W HEOOXOIuUM IS
dbopMHUpOBaHUS CIM3UCTBIX TIOKPOBOB, JMHAEPMHUCA, UMMYHHOU cucteMbl. be3
BuTaMuHa J[ HEBO3MO>KHO BCachbIBaHUE KaJblUs U (POPMUPOBAHHUE CKeleTa U 3y0OB.
Burtamun K yuactByer B cBepThiBaHUM KpoBH. Camblil momnyisipHblii ButamuH C
(ackopOuHOBasE  KWCJIOTa) TPUHAMAET YydacTHe B  0Opa3oBaHHU  OEJIKOB
COCIMHUTEIHLHON TKAaHU - KOJUIareHa M AJIACTHHA, HEOOXOJUMBIX I (POPMHUPOBAHUS
COCYIIOB, Xpsllel, ocTOBOB Kocteil. Bmecte ¢ ButammaoM E u [-kapoTwmHOM mipu
y4acTUH MUKpOdJIeMeHTa ceneHa BUTamMuH C obecneynBaeT (DYHKIIMOHMPOBAHUE
AHTUOKCHJIAHTHOM CHCTEMBbl OpraHu3Ma, 3allUIlaroumeld KIETKH OT MOBPEXKIACHUS
MPOAYKTaMU OKUCIICHHUSI.

UccnenoBanusimu yctanoBsieHo, uto oT 70 mo 100% HaceneHHs UCTBITHIBACT
HenoctaTok Butamuaa C. Y 40-80% momeit omrymaercs neguut ButaMuaoB B1, Bo,
Bs, Bi2, dommeBoii xkuciaorel u [-kapotuHa. bonee MOIOBHHBI HACEICHHS
Henomnoay4aeT ButaMunsl A, 1, E, K.

Ot nedunmra ButamuuoB A, B, C crpagaror koxa, BOJOCH, HOTTH. [IpuumHa —
KOXa BOJIOCHI M HOTTH HaWOOJIEE YacTO COMPUKACAIOTCA C BHENTHUMHU (pakTopamu

4 COopHuk pelienTyp G0/ U Ky TMHAPHBIX U3IEMI 1S OPraHM3allK FOPSYNX 3aBTPAKoB M 00e/10B oOyyaromumes 1-
4-x xmaccoB 001e00pa3oBaTeIbHBIX OpTraHu3aIyi, 136 c.
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Cpellbl M OKAa3bIBAIOTCS HECIOCOOHBIMU MPOTUBOCTOSITh TOKCHUYECKUM BELIECTBAM,
HaxOoJsIIMMCS B BO3JlyXe W BoJAE. B pe3ynbpraTe OTMEUYaeTcs MOSABJIEHUS CyXOCTH U
HIETYIICHUs] KOXXH, TPEUIMHKU Ha ry0ax, yrpeBas ChIllb; JIOMKOCTb U BBINIAJCHUE
BOJIOC, MX HMCTOHYEHHE W TOTYCKHEHME IIBETa; JIOMKOCTb HOTITEW, yTpara HX
TJISTHIEBOTO CJIOS.

3aMEeTHO CKa3bIBAETCS HEJOCTATOK BUTAMUHOB M HA COCTOSTHUE HEPBHOU CUCTEMBI
- MPOSIBISAETCS Pa3ApPaKUTEIbHOCTBIO, PAaCCTPOMCTBOM CHA, HEPBHBIMHU CPBIBAMU,
COCTOSIHUEM IOJABIEHHOCTH.

Ot pedunmra cTpagaeT M MbIlIeYHass cUCTeMa - OBICTPO pPa3BUBAETCA
YTOMJISIEMOCTb, BSJIOCTh U CIa00CTb.

JlebuuuT BHUTaMHMHOB CHOCOOCTBYET TJIyOOKOMY HapylIEHHIO OOMEHHBIX
IOPOLIECCOB, 3aMETHO  BIMAKIOIIMX HAa HMMYHHYK CHCTEMY, CHWKAIOIIHNX
COMPOTHUBJISIEMOCTh OpPraHU3Ma K MPOCTYAHBIM U MH(PEKIIMOHHBIM 3a00JICBAaHUSIM.

C oBomamu 1 PpyKTamMu MOKHO MOTYIUTh BUTAMUH C, (DOTUEBYIO KUCIIOTY | [3-
KapoTuH, octajbHble 10 u3 13 Hanbosee BaXKHBIX BATAMUHOB HaXOJISTCS B TOCTATOYHO
KaJJOpUUHBIX MPOAYKTaxX - B Msice, pbi0e, silax, Macie, xjeoe.

Crnenyromeil COCTaBISIONIEH B MNEpedyHEe HE3aMEHUMBIX (AKTOPOB MUTAHUS
SIBJISIIOTCSI. MUHEpaJIbHBIC BellecTBa. MUHEpadbHbIe BEIECTBA HEOOXOAMMBI JIJIs
HOPMaJIbHOTO ()YHKITMOHUPOBAHUS UMMYHHOUN CUCTEMBI OpraHu3Ma.

[Tonmyyaembie OpraHu3MOM Jjake B HEOOJIBIIIOM KOJIMYECTBE COCAMHEHHUS JKeTe3a,
Maprasiia, cejieHa, KpeMHus, pTopa u Apyrue MUKPO- U MAKPOJIEMEHTHI TPOHUKAIOT
Yepe3 CTEHKH KPOBEHOCHBIX COCYJOB B BHUJIE€ MOHHBIX COCJUHEHHN U OKa3bIBAIOT
MOIIITHOE AHTHUOKCHUJAHTHOE, AHTHUTOKCHYECKOE BO3JEHCTBHME Ha opranu3M. llon
NEUCTBUEM MHOTHX MHMKPO- U MAaKpPOAJIEMEHTHBIX COEAUHEHUW YCHIMBAETCS
JIETOKCUKAMOHHAs (PYHKITUS KOXKH, M 3TUM CaMbIM CHUMAETCs Ype3MepHas Harpy3ka
C IIOYEK, NICYEHHU.

MUKpO3JIEMEHTHI SIBJISIOTCS KaTaln3aTopaMyd MHOTUX OMOXUMHUYECKUX PEaKIIH,
npoxoaamux B opranuzMe. OHU MOAAECPKHUBAIOT TUIPOIIEKTPOIUTUUECKUN OanaHc
OpraHu3Ma, HOpPMaJIU3ysl KHUCIOTHO-ILIEIOYHOE PABHOBECHE B JKHMIKOCTHBIX Cpeaax
OpraHusMa.

Kanpruii - cocraBisieT 0CHOBY KOCTHOM TKaHU. [IoBBIIaeT 3amuTHBIE PYyHKIIUH
OpraHu3Ma, CIOCOOCTBYET BBIBEJICHUIO CTPOHIIMS M CBHHIIA M3 KOCTEH, oOiamaer
AHTUCTPECCOBBIM, aHTUAJJIEPTUUECKUM JIEUCTBUEM.

docdop - OCHOBHAS YaCTh €r0 COCPEAOTOUCHA B KOCTAX, 3yOHBIX TKAHX, B KOXKE,
BaykeH Mg noaaep:kanus pH-OGamanca. @ocdopy NpuHAIICKAT Beaylias pojib B
NEATENbHOCTU LIEHTPAJIbHONM HEPBHOU CHCTEMBI.

Maruauii - «<aHTUCTPECCOBBIM MaTepra», aHTUOKCUAAHTHBIM MUHEPAJ, BXOJAUT B
coctaB Ooinee yem 200 dbepmeHTOB, TIpHU ero ydyactuu ocymiectisiercs cuare3 JJHK,
PHK, a »st0 mnpodunaktuka HOBOOOpa3oBaHUM; yiaydliaeT OOMEH BEIIECTB B
COCYAUCTOM CTEHKE, HOpMalIu3yeT aprepuanbHoe nasieHue. [Ipm mocrarounom
KOJIMYECTBE B OpPraHM3ME MarHusi XOpOIIO YCBaWBaeTCs Kanblui, dhochop, Kaimid,
ButamMuHsbl rpynmsl B, C, E. Marauii BRINOJIHSIET BaXHY0 QYHKINIO B IPOPUTAKTHKE
3a00JIeBaHMI TIOYCK U ceplla.

Kamuii - «3Hepretndeckuii MUHEpad», CTUMYJIHPYIOIIMKA NHEpefayy HEPBHBIX
HUMITYJIbCOB, HEOOXOJIUMBIX IS HOPMAJIBHOTO COKpAIlEHUS MBIIIL, B TOM YHCIIE U
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MBIIIIBI  CEPALA, PETYJIHPYET CEPIACYHBIM PUTM, MOAACPKUBAECT HOPMAJIBbHYIO
(YHKIHMIO TOYEK U TOPMOHAJIBHBIN OallaHC HAAOYEYHUKOB, OOMEH BEILECTB B KOXKE.

CoenuHeHMs Kalausl OKa3bIBAIOT 11eJIe0HOE (PU3UOJIOTHYECKOE BO3ICHCTBHIE HA BCE
OoOMEHHBIE TIPOIIECChl B KIETKAaX M TKAHSAX, CIIOCOOCTBYIOT YCUJIEHHUIO TKAHEBOI'O
IbIXaHWSd B MUTOXOHJPHSAX KIETOK. Kanmii gBisieTCsi OCHOBHBIM SHEPTreTHUYECKUM
MUHEPAJIOM JJIsl HOPMaJIbHOM paOOThI MBIIIIII, B TOM YKCJIE U MBIIIILI CEP/IIA.

Hatpuit - perynupyer OCMOTHYECKOE JAaBJICHUE B KIIETKE, MOBBIIIAET TOHYC
COCYJAUCTOM CTEHKHU. BBINOIHAET BaXXHYIO POJIb B MPOLECCE IETOKCHUKAIUM KOXKH,
OUHUILEHUSI TIOP, YCUJICHUS JIbIXaTeIbHOU (YHKIIMHU KOXKHU.

[{uHK - ABJISIETCS OCHOBHBIM MHHEPAJIOM JJIsl CO3/IaHUSI aMHUHOKHUCIIOT, Y4aCTBYET
B TIIOCTPOCHUU BCEX KIETOK OpraHuM3Ma, CIOCOOCTBYET MPOJIOHTUPOBAHHOMY
JNEUCTBUIO MHCYJIMHA, YTO CHUXAET IMOBBIIICHHBIA caxap KpoBU. BMecTte ¢ xpomom
noBbIMIAeT 3(PEGEKTUBHOCTh HMHCYJHWHA, CHOCOOCTBYET OTJIOKCHHUIO TJIUKOreHa B
MEYEHHU, YTO BAXKHO NPHU cCaxapHOM auadere. YCWIMBAET MPOTHUBOBOCHIAIUTEIbHbBIC
byHKIMM KpoBH, OO0JaJaeT aHTHAUIEPIMYECKUM JehcTBHeM Ha Koxy. llIupoko
MPUMEHSIETCS B IEPMATOJIOTUA U KOCMETHUKE.

Kene3o - aHTHAaHEeMHYECKUM MHUHEpasl, BXOJUT B MOJIEKYJly TeMOIJIOOWHa,
y4aCTBYET B OKCUTEHAIIMU KJIETOK, YCBAaUBAETCA OPraHU3MOM TOJIbKO MPU HAJIUYUU
ButamMuHoB C 1 E; moctaTouHO€ KOJIMYECTBO B OPraHU3ME MPUJIAET KOXKE PO30BBII
1BeT (Mcue3aeT 0JICTHOCTh KOKHBIX TTOKPOBOB).

Maprasen, - «aHTHOKCHUJAHTHBIA MUHEpal», YyYacTBYeT B CTUMYJISIUAU
runor3apHO-HAAMMOYEYHUKOBOM CHCTEMBI, B CHHTe3¢ (EpPMEHTOB, YCHUIMBACT
MOTJIONICHUE TJIOKO3bI KiIeTKoH, perymupyerT ¢yHkuun [HHC, penpoaykTHBHBIX
opraHoB. MoHbsl MN JIerko MpOHUKAIOT B KPOBb U€pe3 KOXKY, YCUIUBAS MPOTYKIHIO
€CTEeCTBEHHBIX TOPMOHOB, UYTO CITIOCOOCTBYET OMOJIOKEHUIO OpraHnu3Ma, KOXKHU.

Kpemuuii - BBINOJTHSAET BaXXHYIO poOidb B MNPOMHWIAKTAKE Pa3BUTHUSA
CKJICPOTHYECKUX TIPOIIECCOB W 3a00JeBaHUN OMOPHO-IBUTaTEILHOTO ammapara,
yiIydiiaeT (QyHKIHUIO CTPYKTYPHBIX 3JIEMEHTOB KOXH, BOJIOC, HOTTEH, 3aJepKuBas
MPOIIECCHI YBSIAAHUS KOXKHU.

Menb - NMOBBIIIAET YMCTBEHHYIO aKTUBHOCTb, MBIIICYHBIM TOHYC, PETyJIHPYET
IMUTMEHTHBIH OOMEH, TIOBBIIIIAET YCBOSEMOCTh JKejie3a 3a CUeT YIJIy4IIeHUs
KpOBOOOpAIIICHHSI B CIOSX KOXKH, BOCCTaHABIMBACT HOPMAIBHBIM IIBET KOXKHBIX
MMOKPOBOB.

CelleH - CHIKAeT PUCK COCYIUCTHIX 0OOJIe3HEH, MOBBIIIACT COMPOTUBIIIEMOCTD K
OHKOJIOTHYECKUM 3a00JICBaHUAM, YIyUIIaeT KPOBOCHA0KEHHUE KOXKH.

Wox — BXomuT B COCTaB FOPMOHA IIATOBUIHOM KEJIE3bl TUPOKCHHA.
OOGecrieynBaeT yCTOMYMBOCTh OPTaHM3Ma K TOBPEXKIAOIIMM (pakTopaM BHEITHEH
Cpeapl, YBEIWYHMBAECT CIOCOOHOCTh JICHKOIIMTOB pa3pymiaTth OOJE3HETBOPHBIC
MHKPOOPTaHU3MBI, OINpEJEIsIeT BO MHOTOM YMCTBEHHBIC criocoOHOcTH. OIHHM H3
OCHOBHBIX MCTOYHUKOB MOJIa B MUTAaHWUU SIBJISIETCA THUIIEBas MoaupoBaHHAs cojib. B
2019 r. ObuUla BHECEHa MOMpaBKa B JEHCTBYIOIIME CAHUTApPHbIE HOPMbI M MpaBuUIa,
OTIpEICIIUBINAs 005A3aTEIPHOCTh MCIOJIB30BaHUS B 00pa30BaTEIbHBIX OPTraHU3AIHSIX
NPy MPUTOTOBJICHUU OJIt0A HOAWpoBaHHOW conu. MccinemoBaHus CBOWMCTB Hojarta
Kajavus B MHIIEBOM HOAUPOBAHHOM COJM NOATBEPAUIN €€ YCTOMYHMBOCTH IIpU
KUIISIYCHUH B HEHTPaAIbHOM M MOJKHMCICHHOH cpele B MOJAEIbHBIX yciaoBusx (270
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oOpasnoB).  CnemoBaTenbHO,  TEXHOJIOTHYECKME  KapThl,  HUMEIOIIHECS B
oOpa3oBaTelIbHBIX OpraHu3alusax Mg JeTeld, He TpeOylT TEXHOIOIrHYeCKON
KOPPEKTUPOBKM B ILEJSIX COXPAHEHHs HoAa B TOTOBBIX Onrogax. OTO MO3BOJISAET
cAenath BBIBOA 00 O0XHAAEMOM MNpoPUIAKTHYECKOM d3(P¢eKTe mnepexona Ha
HOIMPOBAaHHYIO COJIb MpPU HPUTOTOBICHUM ONIOA B JETCKUX OPraHW30BaHHBIX
KOJUIEKTHBAX.

®dTOp - HOHBI PTOpa «3yOHON MUHEPATD», HO TAKXKE YCHIIUBAIOT IUIOTHOCTH BCETO
KOCTHOTO anrmnapara. FloHbl monaaaroT B OpraHu3M U YCHINBAIOT BCACBIBAHNUE KaJIbLIMSI.

XJ0puabsl - WUrPAOT POJb PEryJsTOPOB BOJAHO-COJIEBOTO OOMEHa B KIIETKE,
MOJJIEPKUBasi HOPMAJIbHOE OCMOTHUYECKOE JIaBJIEHUE; HEOOXOIUMBI JJIsl MPOIYKLIUU
KEITYJT0YHOIO COKa.

Cpenu Bcex HE3aMEHUMBIX (DaKTOPOB MUTAHUSI HanboJiee 3HAUMMbBIMU SIBIISIFOTCS
nojuHeHachlmeHuble xupHble KkuciaoTel (ITHXK). Onm okaszeiBaror
MOJIOXKUTENIbHOE JICHCTBUE HA JUIMUIHBIN CHEKTp, reMocTa3 U (GUOPUHOIN3 KPOBH.
[MTHXK oyens 1a0uiabHBI, TO3TOMY HY>KHO YUUTBHIBATh, UTO YBETUUECHHUE MMOCTYTLICHUS
B opranu3m [THXK nomkHO 00s3aT€IbHO COMPOBOXKIATHCA JIOMOJIHUTEIbHBIM
BBeJleHHEM BuUTamMMHA E, T.K. akTUBaUMs JUOUIHOTO OOMEHA COIMPOBOXKIACTCS
MHTeHCU(UKAIIMEH OKUCIUTENIbHBIX MPoLlecCOB B MeMOpaHax kieTok. [Ipu 3ToM Ha
kax b rpamM [THXK numum B opranusm aoikeH nocrynate 1,0 Mr ButamuHa E.
[MHXK B opranu3zme moJBepraroTcs OKHCJICHHIO MO JIBYM IyTsSM MeTaboiau3Ma —
[IUKJIOKCUTEHa3HOMY, B pE3yJIbTaTe KOTOPOro oOpa3yloTcs MpocTarjaHauHbl,
OPOCTAllMKIMHBI W TPOMOOKCaHbl, M JIMIIOKCUT€HAa3HOMY ¢ 0oOpa3oBaHHUEM
neiikotpueHoB. [Ipocrarmanauasl  00JaaI0T  Ba3OCMACTUYECKUM A deKrTom,
OKa3bIBAIOT HMMMYHOJeNpeccuBHOe JeiicTBue. OHM HMHTUOUPYIOT Makpodary,
MOJIaBJISIIOT BRIOPOC aHTUTE€HA HA TIOBEPXHOCTH Makpodara, pa3pbIBaloT CBSI3b MEXIY
UMMYHOKOMIIETEHTHBIMU KJIETKaMH, TOPMO3AT CHHTE3 aHTUTEN U JIUMGOKHUHOB.
TpomOoKcaHbl, BBI3BIBASI arperaimvio W aAre3ut0 TPOMOOIUTOB, CIIOCOOCTBYIOT
pa3BUTHIO TpoMm0OO3a W HIIeMUYecKol Oone3Hn Mmuokapaa. [IpoctanukinHbl —
BEIIECTBA,  XapaKTEPHU3YIOUIMECS  MOIINHBIM  aHTHAATE3HOHHBIM  3(derTom.
JletikoTpueHbl ~ 00JIaIalOT  MOIIMHBIM  OPOHXOKOHCTPUKTOPHBIM  JICHCTBHEM.
JIeKOTpHEHBl AKTUBHPYIOT CHUHTE3 MPOCTATIAHAWHOB U MPOCTALUMKIMHOB. Takum
obpazom, npoayktel [THXKK B onmTuManbHBIX YCIOBUSX IMOAJACPKUBAIOT TOMEOCTA3
OpraHHU3Ma.

B mnumessIx BemecTBax OJHOBPEMEHHO IPUCYTCTBYIOT HE OJMH, HE 1Ba, a
JECSITKU U COTHU MUKPOHYTPUEHTOB, U JIe4eOHO-TPOPMIaKTUUECKHE CBOMCTBA MUILU
OTIPEJICISIIOTCS.  OTHIOIb HE TMPOCTO OuonorndeckuMu IPHeKTaMu  OTACIBHBIX
MHUKPOHYTPHUEHTOB, a ABIIAIOTCS PE3YIbTaTOM KOMIUIEKCHOTO B3aUMOACHCTBHS MEXIY
HHUMM.

ba3oBble pusnonornyeckue PyHKIMU MUKPOHYTPUEHTOB: PETYJISIHS )KUPOBOTO,
YIJEBOJHOT0, OETKOBOTO M MHHEpPAIbHOTO OOMEHa; ONTHUMM3AIMS aKTUBHOCTHU
(epMEHTHBIX CHUCTEM; AHTHOKCHJAHTHAs 3alluTa; oOOecrneuyeHue MpPOIECCOB
KJIETOYHOTO JIBIXaHMsI; MOJJIEpKAHUE DIIEKTPOJMTHOrO OanaHca; MOoJAepKaHue
KHUCJIOTHO-IIIEJIOYHOTO  PaBHOBECHS; TOPMOHOINOAOOHOE JEHCTBHE;, PEryJIsius
PENpONYKTUBHOM (YHKIMHM M MPOLECCOB 3MOpPUOreHe3a; peryJisiliisg aKTUBHOCTU
MMMYHHOW CHCTEMBI; y4acTHE B IpOLEcCaXx KPOBETBOPEHMS; PETyJsiLus
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CBEPTHIBAEMOCTHU KPOBH; PETYJISLMSA BO30YyIMMOCTH MUOKap/1a U COCYAUCTOrO TOHYCA;
peryJanus HEPBHOU AEATEIBHOCTH; CTPYKTYpHOE U (PYHKIMOHAIbHOE OoOecredeHne
OTOPHO-/IBUTATEeNILHOTO ammapaTa; CHHTE3 COCIWHUTEIbHOM TKAaHM, PEryJIsSius
MPOLIECCOB JETOKCUKALMK M OHOTpaHcPOpMaluu KCEHOOMOTHKOB; MOAAECpHKAHUE
€CTECTBEHHOM KUIIEUHON MUKPO(DIIOPHI.

B npupone He cymiecTByeT Kakoro-au0o €IMHCTBEHHOI'O TIJIaBHOTO MPOAYKTa
NUTAaHUS WIH TUIIEBOW CYOCTaHIIMU, CIOCOOHBIX TOJHOCTHIO YJIOBIETBOPUTH BCE
MEHIO CIIeJlyeT COOJII0IaTh CAEAYIOIINE MPUHLIUIIBL:

1) xanopuiHOCTH  MMILEBOIO  palMOHa  JOJDKHA  COOTBETCTBOBATH
HSHEPreTUYECKUM 3aTparaM opranusma; 12-17% suepruu ciienyeT mojaydarb 3a CHeT
6enkoB, 25-35% — 3a cuet xupoB U 50-55% — 3a cyeT yrieBo10B;

2) cueayeTr MpaBWIBHO paclpelessaTh KaJTOPUMHOCTh pallMOHA B TEYEHUE JHS —
3aBTpak -20-25%; o6en 30-35%; nonguuk 5-10%; yxun 25-30%.

3) numa J0MKHA COAEpKaTh ONTUMAalbHbIE KOJMYECTBAa OEJIKOB, >KUPOB U
yTJIEBOJIOB;

4) TmNUIEBOW palMOH JIOJDKEH oO0ecredrnBaTh OpraHu3M  HEOOXOIUMBIM
KOJINYECTBOM BOJIbI, BATAMHUHOB, MUHEPAJILHBIX COJICH U CO/IeP)KaTh BCe HE3aMEHUMBIE
AMUHOKHCIIOTHI W HEHACHIIICHHBIC JKUPHBIE KHCIOTHl. He MeHee omHOW TpeTu
CYTOYHOW TOTPEOHOCTH OEJNKOB U KHPOB JOJDKHO OOECredyrBaThCS MPOAYKTaAMU
’KHUBOTHOTO TPOUCXOKIICHHS;

5) TPOAYKTHI, WCIMOJB3yeMbI€ B JETCKOM IHTAaHUM HE JOJDKHBI COJCPIKATh
yCUIIUTENEN BKyca, UCKYCCTBEHHBIE KPACUTENH, CTAOMIIN3aTOPBI, CTUMYJIITOPBI POCTA.

[TumeBble 100aBKM — CTPYKTYpHbIE KOMIIOHEHTHI MHUIIEBBIX MPOIYKTOB, HE
ynoTpeOisieMble KaK CaMOCTOSITENIbHBIN MUIIIEBON MPOAYKT WM KOMIIOHEHT IHILHU, HO
nobaBisieMble Ha d3Tanax MPOMU3BOJCTBA, XPAaHEHUS, TPAHCIOPTUPOBKHU MHILEBOIO
OpOAyKTa JJI yJIy4dlIeHWs WU OOJEerdeHus IpOU3BOJCTBEHHOIO Ipolecca WU
OTJEJIbHBIX OIlepalnii, yBEIUUEHNUs CTOUKOCTH NMPOYKTa K pa3IMuHbIM BUJaM MOPYH,
COXpPaHEHUs CTPYKTYpbl U BHEIIHETO BUA MPOAYKTa WIM HAMEPEHHOTO MU3MEHEHUS
OpraHoJIeNnTUYecKuX  cBOMCTB.  [lumeBble  100aBKM  MOApA3AENsAIOTCS  Ha
peryiupymooumue  BKyC — NpOJayKTa  (apoMaTu3aropbl, BKYCOBble  J0OaBKH,
HOJICNIAIMBAIOLINE BELUIECTBA, KUCIOTHI U PEryJISTOPbl KUCIOTHOCTH); YIydILIAIONUe
BHEIIHUN BUJA MNPOAYKTa (KpacUTEIH, CTAOMIM3aTOpPhl OKPACKH); PETYIHPYIOLIUE
KOHCUCTEHLMI0O U (opMmupylomMe TEKCTypy (3arycTUTenu, reieoOpa3oBaTeH,
CTaOMIN3aTOPBI, IMYJIBIaTOPbI); MOBBIIIAONINE COXPAHHOCTD MPOJYKTOB MUTAHUS U
YBEJIMYUBAIOUINE CPOKM UX XpaHeHUs (KoHcepBaHThI). K muimieBbiM qo0aBKam He
OTHOCSIT COEJUHEHMsI, MOBBIIIAIOIINE MUIIEBYI0 LEHHOCTh MPOAYKTOB IHUTaHUS,
HanpuMep, BUTAMUHBI, MUKPOAJIEMEHThI, aMUHOKUCHOTHL. [llnpokoe ncnonb3oBanue
NUIIEBBIX J00aBOK MPOU3BOAUTENSMU THIIEBBIX MPOIYKTOB ONpEAENAeTCS
CTPEMJICHHEM - YBEJIMYUTh CPOK COXPAHEHUS KauecTBa MUIIEBBIX MPOAYKTOB, B TOM
YHCIIe CKOPOMOPTSIIMXCS U OBICTPO YEPCTBEIOMIMX B YCIOBHUSIX HEOOXOIMMOCTH HMX
NEPEeBO3KM Ha OOJIbLINE PACCTOSHUS; YAOBICTBOPUTH MOTPEOUTENST BBHICOKUMHU U
HACBIIICHHBIMU BKYCOBBIMH KadeCTBaMU NPOAYKTa CBSI3aHO C HCIOJIb30BAaHUEM
apoMaTH3aTOpPOB M KpacHUTeseil; CO3/J1aHHe HOBBIX BHJOB MHILIEBHIX IMPOIYKTOB,
OTBEYAIOIINX COBPEMEHHBIM TpPEOOBAHMUAM HAYKH O MUTAHUM (HU3KOKAJIOPHIHBIC
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MPOAYKThl, UMUTATOPBl MPOAYKTOB) - 3TO CBSI3aHO C HCIIOJIB30BAHUEM MHUIIEBBIX
100aBOK, PEryJIUpPYIOIIUX KOHCUCTEHIIUIO MUIIEBBIX MPOIYKTOB.

EBponeiickum CoBetoMm pa3paboTaHa cucremMa HUPPOBOKH KoaU(PUKALUU
MUIIEBBIX 100aBOK ¢ uTepoit «E». OHa BritoueHa B kojekc BO3-OAO a1 nuieBbix
MPOAYKTOB KaK MexXJIyHapojaHas uudpoBas cucreMa KoAu(pUKaIMU MUIIEBBIX
nobGaBok. Kaxaoil M3 mNUIIEBBIX J100aBOK NPHUCBOCH LUPPOBONH Tpex- WIH
YyeTblpex3HauHbli Homep. Homep Mapkupyercs B COYETaHMM C Ha3BaHUEM
(YHKIMOHAIBHOTO KJIACCa, OTPaXKaloUIero TIPYyNIUPOBKY MHUIIEBBIX J00aBOK IO
TEeXHOJIOTHYeCKUM (PyHKIuaM (moakiaccaMm). Hanmuume B NHIEBOM MPOIYKTE
MUIIEBBIX J00AaBOK JOJDKHO OBITh YKa3aHO Ha MapKUPOBOYHOM sipibike. CoryiacHo
NPEIJIOKEHHON cucteMe HUPPOBOM KOAU(PUKAIMK TMHUIIEBBIX J00ABOK, HX
KJaccuuUKaIus BBINVISIAUT CIEAyONMM 00pa3oM (ocHoBHbIE rpynisl): E100-E199 —
kpacurenu; E200-E299 — koncepBanTter; E300-E399 antnokcunantsr; E400-E499 -
crabunu3atopel koHcucteHuuu; E450-E499 —  »smynsratoper; ES500-E599 -
PEryJIATOPBI KUCIOTHOCTH, pa3pbixautenn; E600- E699 - ycunurenu BKyca 1 apomara;
E700-E899 — 3anacubie unaekcer; E900-E999 - rmasupyroniye areHTsl, yIy4ylIuTeau
xJie0a.
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4.2.4. Tema Ne 4 «Kpuruyecku 3HAYMMble HYTPHEHTHI B Pa3JIUYHBIX
rpynmnax npoayKToB»
Heab: O3HaKOMUTBHCA C BPEAHBIMU J1JIs1 3J0POBbsI KOMIIOHEHTAMU TTUTAHUS JJIS
MOTUBHPOBAHHOTO COKPAIIEHUS UX KOJIMYECTBA B €KETHEBHOM yNOTPEOJICHUHU.
KoHTpobHBIE BONIPOCHI:
1. Yto nmoHUMaETCS MOJ] KPUTHIESCKH 3HAYMMBIMU MTPOTyKTaAMU?
2. OCHOBHBIE ICTOYHUKH MMOCTYTUICHUS CKPBITOM COJTM B OPraHU3M, KaKue
3a001eBaHUSI MOTYT OBITH CIIPOBOITMPOBAHBI MOBBIIICHHBIM COJIEPKAHUEM
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3. OCHOBHBIE UCTOYHUKH MOCTYIUIEHHS CKPBITOTO caxapa B OPraHu3M, Kakue
3a0051€eBaHUSI MOTYT OBITh CIPOBOLMPOBAHBI IMOBBIIIEHHBIM COJIEPKAHUEM
caxapa, HoTpeOJIsIeMoro ¢ MUILEBBIMU MIPOIYKTAMHU U OJIF01aMK ?

4. OCHOBHbBIE UCTOYHUKH MOCTYIUIEHUS] B OPTaHU3M HACBIIIEHHBIX )KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, Kakue 3a00j1eBaHUsI MOT'YT ObITh
CIIPOBOLIMPOBAHBI MOBBIIIEHHBIM COAEPKAHUEM HACBIILICHHBIX JKUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, MOTPEOISIEMBIX C MULIEBBIMU MPOAYKTAMH U
oronamu?

5. Kakue meponpusaTust MOT'yT MOBIUSATh HA CHUKEHUE B MEHIO COACPKaHUs
KPUTHYECKU 3HAYUMBIX HYTPUEHTOB?

CnpaBo4HbIe MaTepHaJIbI 110 TeMe:

['oBOpst 0 370pOBOM MHUTAaHUU OOJBIIOE BHUMAHME YHAENSAETCS COKPAIICHUIO
noTpeOJIeHusT COJiM, caxapa, >KUPOB >KMBOTHOTO MPOUCXOXKIECHHS, B TOM YHUCIE
MPOJIYKTOB UX cojepkamux. HyTpueHTsI, OKa3bIBaroIe HEraTUBHOE BO3/ICHCTBHUE HA
3JI0pOBbE U TPEOYIOIINE PErIaMEHTALIMH MPEeIbHBIX 3HAYEHUH MOYYUIIN Ha3BaHHE
KPUTUUYECKH 3HAYUMBIX HyTPUEHTOB. [Ipr 3TOM HEOOXOIMMO YETKO MOHUMATh KaKHe
IPOYTHI HECYT B ce0€ CKPBITYIO YIpo3y.

HapamuBanue mnpou3BOACTBa TNHILEBBIX MPOAYKTOB Bce Oosiee TiIyOOKOit
nepepadboTku, ObICTpas ypOaHu3aIus U U3MEHEHHE 00pa3a )KU3HU MEHSIIOT TCHICHIINH
B 00J1acTu nmuTaHus. JJOCTyITHOCTB M IIEHOBAsk MPUEMIIEMOCTh MMPOAYKTOB, MPOIIEAIITNX
rIIyOOKYI0 TEXHOJIOTHYECKYIO nepepaboTKy, MoBkIaoTcs. Bo BceM Mupe HaceneHue
noTpelIIseT Bce OOJbIIe BEBICOKOKATOPUIHHOMN MUK CO 3HAYUTEIBHBIM COJIepKaHUEM
HACBIIIEHHBIX )KUPOB, TPAHCKUPOB, CAXaPOB U COJIU.

Conp sBRsieTCSI OCHOBHBIM MCTOYHUKOM HATpUs, IIPU 3TOM yCTAHOBJIEHA CBA3b
MEX/1y TOBBIIICHHBIM MOTPEOJIEHUEM HATPUs U TUIEPTOHUEH, a TAK)Ke YBEIHMYCHHUEM
pHUCKa CEepJIeYHO-COCYIUCTHIX 3a00JIeBaHUI W MHCYJIHTOB. OJHOBPEMEHHO, 10 Mepe
OTXO/la OT TPUBBIYHBIX CXEM TMHTAHUS CHIDKAETCA TMOTPeOJCHUE KITHOYEBBIX
COCTaBIIAIOIIMNX 3/I0POBOTO palnoHa — (GPYKTOB, OBOIIEH U MHIIEBBHIX BOJOKOH (B
YaCTHOCTH, IIETBHBIX 371aKOB). DPYKTHI U OBOIIU COACPIKAT KaTUM, CIIOCOOCTBYIOIINMA
CHI)KCHHUIO KPOBSIHOTO JaBiieHus. Ponb mepepaOoTaHHBIX MUIIEBBIX MPOIYKTOB Kak
MCTOYHUKA COJIM B PaIllMOHE OOBSICHSIETCS TEM, UTO COJIEP>KaHUE COJIM B HUX OCOOEHHO
BBICOKO (B CiIy4yae TOTOBBIX OJIIOJI, MSCOIPOIYKTOB, TAKMX KaK OEKOH, BETUYMHA U
CBIPOKOITYEHAs K0JI0aca, ChIPOB, COJIEHBIX CHEKOB, JAMIIN OBICTPOrO MPUTOTOBIECHUS
U T.J.), @ TAKKE€ TEM, YTO OHHU MOTPEOJISIOTCS 4acTo M B OOJBIIMX KOJIWYECTBaxX (B
ciydae xJjieba U mepepabOoTaHHBIX 3€PHOBBIX POAYKTOB). CoJlb TakKe 100aBISIETCS B
MUIITY BO BpeMsI IPUTOTOBJICHUS (B BHJIE CYyXUX OyJIBOHOB) WM YK€ Ha CToJIe (B BHIIC
COYCOB M MHUILEBOM coyin). BMmecTe ¢ TeM MHOTHE MPOU3BOAUTENN MEHSIOT PELENTYPY
CBOEH TPOAYKIMHU [JJIi COKpalleHUs COAEPKAHUS COJM, M MOTPEOUTENsIM
peKoMeHayeTcst oOpaniaTh BHUMaHUE Ha STUKETKU MPOAYKTOB U BHIOUPATh MPOAYKTHI
C HU3KUM COJIEpKaHUEM HATPUS.

BO3 pekomenayet B3pOCabIM NOTPEOISITH MEHEE 5 T COJIM B IEHb (UyTh MEHbIIIE
OJIHOU 4aitHoi 10xkku). [{ns nerei B Bo3pacrte ot AByx 10 15 ner BO3 pekomenayet
KOPPEKTUPOBATH PEKOMEHJAOBAHHOE MAKCHUMAaJbHOE MOTPEOJIEHUE COJIM B CTOPOHY
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YMEHBITIICHUST UCXOJI U3 UX MOTPEOHOCTEH B SHEPTHUH 1O CPABHEHUIO C B3POCIBIMH,
YTO COOTBETCTBEHHO COCTABJISET 2,5-5 Ip/CyTKH.

Crnenyetr OTMETUTD, YTO HATPUH SBJISETCS BAXKHEHIIIMM OMOTEHHBIM 3JIEMEHTOM,
HEOOXOMMMBIM [IJIS1 TIOAJICP KaHMs BOJHO-IIEIOYHOTO OalaHca, Mepeaadyd HEePBHBIX
UMITYJIbCOB, HOPMAJIBHOTO  (YHKIIMOHUPOBAHUS  KJIETOK. VM30BITOK  HATpus
COIIPOBO’KIACTCS MTOBBIIICHUEM KPOBSIHOTO JTaBJICHUS, TIOBBIIIICHHBIM HAIPSKEHUEM B
paboTe CepIaeYHO-COCYIUCTOM CHUCTEMBI, HAKOTUICHHEM XHUIAKOCTH B OpTraHU3ME,
HapylIeHueM oOMeHa BEIEeCTB, COMPOBOXKIAIOMIETOCS (POPMUPOBAHHEM U30BITOUHOM
MAaccChI TeJa.

OCHOBHBIC HMCTOYHUKH TOTPEOJICHWS HATPUS B THUIIC OMNPEIACIIIOTCS
KyJIbTYPHBIMH OCOOCHHOCTSMHU W KYJMHAPHBIMH TPEAMOYTCHUSAMU HACEICHUS.
Hatpuii B 3HaUMTETBHBIX KOJHMYECTBAX COJCPKHUTCS B MPOIYKTaX IMOBCEIHEBHOTO
ynoTpeOJIeHuss - B MOJIOKE, Msice, XJIeOOOYJIOUHBIX H3IEITUAX, MSICOMPOIYKTaX,
CHEKOBOM MPOJYKIIMH, a TAKXKE BO BKYCOBBIX J00aBKax K MUIIE (COYChI, MPUIIPABHI).
Hatpwuii cogepkuTcst TakyKe B TIyTaMare HATPHUs, KOTOPBIA MIUPOKO MCIOJIB3YETCS B
Ka4yeCTBE MUIICBOM T00aBKM BO MHOTHX PETHOHAX MHPA.

Jlist perieHus T7100abHOM 3a7a4M 10 CHIDKCHUIO 3a00J1eBAGMOCTH HACCIICHHUS
OKMpPEHUEM, OOJC3HSIMH CHCTEMBl KpPOBOOOpAICHHS, HApsAIy C [POYUMH
MEPOIPHUATUAMU OOJIBIIOE 3HAYCHUE MMEET COKpallCHHE MOTpeOacHus conu. Jls
peanu3anuy 3TOM 3aJa4d Ha TMOMYJISIIMOHHOM YPOBHE HEOOXOAMMO IPOBEIICHUE
IUTAHOMEPHOW PabOTHI MO MEPECMOTPY TEXHOJOTHYECKHMX KapT W COKpAIICHUEM B
TEXHOJIOTUHU MPUTOTOBICHUS OJIFO]T COJIU, TTOBBIIICHUE B CTPYKTYpE MUTAHUS PPYKTOB
U OBOIIEH, MHUpOKoe HHPOPMUPOBAHME HACEJIEHHS O JaHHOW mpoljeme U ee
npuuMHax. B JoMamHuX YCNOBHUSAX I1€7€CO00pa3HO TOCTENEHHO COKpalaTh
KOJIMYECTBO BHOCHUMOI B OJt0/1a MPU MPUTOTOBICHUMU COJIM, YOpaTh ¢ 00€IEHHOTO
CTOJIa COJIOHKY, Tpu (GOPMHUPOBAHUM MEHIO OTAaBaTh NPHOPUTET C HUBKUM
conepkanremM HaTpusi. CieayeT OTMETUTbh, YTO BKYCOBBIE PEIENTOPHI YeNOBEKa K
MOHIKEHHOMY TTOTPEOJICHHUIO COTH aJaNTUPYIOTCS OCTETNIEHHO, MPUOTKPBIBas Ooliee
IIMPOKUI TUAIMa30H BKYCOB.

Wtak, OCHOBHBIMU UCTOYHUKAMH TOCTYIIICHUS HaTpus (TOBApEHHOW COJIM) B
OpraHu3M 4YeJIOBeKa SBJISIOTCS XJeO M XJICOHBbIE MPOIYKTHI, KOJOACHBIC U3EIUS U
MSICHBIE KOHCEPBBI, CHIPbI, KOHCEPBUPOBAHHBIE OBOIIUM W COJICHBS, COJICHAs H
KOITYeHasi pplOHast MPOYKIIKSA, a TAKXKe MPOIYKThI ObicTporo nutauus (pact-bym) u
pa3nuYHbBIe KOMOMHUPOBAHHBIC MPOIYKTHI (COyChl, KeTuymbl U Ap.). CoaepkaHue
HaTpHsl B XJ1e000yIOUHBIX u3Aenusix konebnercs ot 246 no 499 mr/100 r. MsicHbie
koHcepBbl coaepkar or 400 mr mo .800 mr/100r (mst GonbmHCTBA - 0KOJI0 600
Mr/r), Bapenble konbacHbie usnenus ot 800 mo 1000 wmr/100r, BapeHo- u
ceipokorraenbie 1500- 2000 mr/100 r. OBoIIHBIE KOHCEPBHI M COJICHBSI COJIEPXKAT OT
600 no 1100 mr/100 r Hatpus. CoxmepxkaHue HATpUsi B PBIOHBIX KOHCEPBaX
coctaBisieT 540-700 mr/100 r, B kommueHo# pride - 10 1000 Mr, a B coneHoi - Oomee
4900 mr/100 r. B mopumu HEKOTOPHIX TIPOAYKTOB (pacT-Ppyaa MOKET COAEPIKATHCS 0
1000 mr Hatpus Ha 100 rp. npoaykra.

duznonorudeckas notpedHocTs mis aereit — ot 200 mo 1 300 mr/cyT.

OCHOBHBIMH HMCTOYHHUKAMHU JOOABIICHHBIX CaXxapoB SBJISIIOTCS MYYHBIC
KOHJUTEPCKUE W3JENUs, TOPTHl U MUPOKHBIE, KOH(ETHI, CIANKUE KHCIOMOJIOYHBIE
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MPOIYKTHl U TBOPOKHBIE WU3/EINHUsA, CIaKue O€3aJIKOrojibHble HAIUTKU, HEKTApbl U
cokocojepkamue Hanutku. [lox noGaBieHHBIM caxapoMm CielyeT MOHHUMAaTh BCE
BUJIbI MPOCTHIX YIJIEBOAOB (caxapo3a, IIOK030()PYyKTO3HBINA CUPOI, KpaxMmalbHas
MaToKa, MEJ 1 JIp.), BHOCUMBIE B UIIEBOW MPOAYKT JUIsl NPUJAHUS CIaJKOr0 BKycCa.

B cootrserctBun ¢ pgeiictByromumu ['OCTamu B cocTtaBe medeHbS MOXKET
conepxkarbest ot 20 1o 45 /100 r caxapa, B koH(perax 65-75 r/100 r, B MUPOXKHBIX U
toprax oT 30 mo 65 1/100 r. KuciaoMmonouyHbsle MNPOIYKTHI, TaKHE KaK CBIPKHU
TBOPOXHBIE TT1a3upoBaHHble conepxat 22- 30 r/100 r caxapa, HOrypThl ppyKTOBbIE
or 6 1o 14 /100 r, #oryptel mutheBble 7-15 1/100 r. CymiecTBeHHBIN BKJIaa B
noTpedsieHre caxapa BHOCAT O€3aJIKOroJIbHbIE HAaUTKU, KOTOpble coaep:kar 5-12
r/100 r caxapa, a Takxe cokoBasi NpOAYKIMs U HeKTapsl - oT 10 10 35 r/100 r.

VYnorpebnenue caxapa (B 4MUCTOM BHUJE U B COCTaBe MPOJYKTOB U OIIOA) B
KonuuecTBax Oosee 40 I/CyTKH CyIIECTBEHHO IOBBIIIAET PUCKU (DOPMUPOBAHMS
U30BITOYHOM Macchl Tena, Oo0JIe3HEH CUCTEMbl KpPOBOOOpAIEHUs, HAPYIICHUM
BOCIPUUMYUBOCTA K MHCYJMHY U JIENTUHY, YXYJLIEHUs NamsTu, kapuecy. BO3
PEKOMEH/IyeT OrpaHruuTh noTpedscHue caxapa B 20 1/cyT (2 CTOJIOBBIC JIOKKH ).

[Ipo6nema kapueca XOpoLIO 3HAKOMa BCEM, HAuWHAasg YXKE€ C JIETCKOIrO
Bo3pacTa. M3BecTHO, 4TO OaKkTepuu POTOBOM TMOJOCTH MHUTAIOTCS MPOCTHIMU
caxapamu. B pesynpraTre HMX  JKHM3HEAESTENBHOCTH  oOpa3yeTcsi  KHUCIOTa,
paspymiaromas 3yOHyI0 SMajib, a 3aTeM M JEHTUH, (OpMHUpyeTCs Kapuo3Has
MOJIOCTb.

l'opmon  nentuH  HeceT UWHGOpPMANMIO B MO3IOBYK  TKaHb 00
YAOBIIETBOPEHHOCTH CBHEACHHONM TMHIIEHW M BHI3BIBAET B OpPraHU3ME YYBCTBO
HachlmeHuss. PpykTo3a MPEMATCTBYET IMOMAJAHUIO JIENTUHA B MO3T U CO3MAET
UCKYCCTBEHHOE YyBCTBO r0JIOJA. Y JIFOAEH C PE3UCTEHTHOCTHIO K JIENTHUHY MO3T HE
MOJIyYaeT HY>KHOTO CUTHaJIa, I0ATOMY UM CII0)KHEE KOHTPOJIMPOBATH CBOM ANMETHT.
HccnenoBanusi Ha KpbIcaxX IMOKa3aldH, YTO Y XUBOTHBIX, KOTOPBIE YHOTPEOISIOT
bpykTO3y, BBIpabaThIBacTCs OOJIBIIE JICNITHHA, 4YeM OObYHO. B pesynbrate,
YyBCTBUTEJIBHOCTh OPTaHU3Ma K HEMY CHUKAETCS, )KUBOTHBIE TOCTOSIHHO XOTSIT €CTb.
Korma ¢pykro3y yOupanum u3 panuoHa KpbIC, YPOBEHb JENTHHA BO3BpAIAiCsS B
HOPMY, amlMeTHT CTA0UITHN3UPOBAJICS.

VYuénble n3 HoBoil 3enaHauu mocTapajivdch HAWTH CBSI3b MEXKIY JIUIIHUM
BECOM Yy MYXYHMH M KX BO3pacToM, OOIIEH KaJOpUMHOCTBHIO NMUTAHUS, Caxapom,
ynotpeOiaeHueM aiakoroisi, kypeHuem. Camasi CuibHas CBsI3b IPOCJIEKHBajlIach
Mex 1y HabopoM Beca U ynoTpeOJIeHueM caxapa.

AMEpUKaHCKUE YYEHBIE IPOBEIN H3YYWIH PE3UCTEHTHOCTh K WHCYJIHMHY Y
KpBIC, JaBasi UM IHILY C BBICOKMM COJEP>KAHUEM caxapa, B pe3yJIbTaTe CyLIECTBEHHO
CHUKAJIaCh YyBCTBUTEIILHOCTH K JIENTUHY U UHCYJIUHY.

MznumiHee eXenHEBHOE yNOTpeOJeHHe caxapa CYLIECTBEHHO IOBBIIIAET
pucku  (GOPMHUPOBAaHUA  CcaxapHOro JAuabera, UTO OBUIO  TOATBEPXKACHO
MOMYJISIIIMOHHBIM UCCIIEJOBaHUEM (B MCCIEAOBaHUU NMPUHUMAIH ydactue Oonee 51
TBICSYHU YeJl. ), MpojosmkaBmmuMes ¢ 1991 mo 1999 rr. beuio nokaszano, 4To y JIOJEH,
KOTOpBIE PETYISIPHO YNOTPEOJSAIOT MOACHANIEHHBIE HANUTKU (JUMOHAM, CIIAJKUI
yail, SHEPreTUKH, claakuil kode) puck GopMupoBanus auadeTa ObLI BBIIIE, YEM B
KOHTPOJIBbHOM Tpymnie B 4,8 pa3a, IEYEHOYHOW HEJOCTATOYHOCTH — B 3,4 pa3za. Takxke
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B HMCCJICIOBAaHUU OBLIO MOKA3aHO, YTO €CJIM YEJIOBEK €XEIHEBHO BHIMTMBAECT CTaKaH
CIaJIKOTO JIMMOHaAa, OH B CpeAHEM MPUOABISET B TOJ, TOJIHKO B CBSI3U C ITUM
dakTopom okoio 6 nauimHUX Kr. Eme ogHuM u3 HeOJaronmpHsTHBIX MOCIEACTBUI
€XKETHEBHOIO W30BITOUHOTO  yHOTpeOJeHMs] caxapa SBISIETCS  HETaTHUBHOE
BO3JICHCTBHE TOBBIIICHHOTO COJEpP)KAaHUSI caxapa B KPOBM Ha TUIOKAMII, 4YTO
COMPOBOXKJAETCS CHUXKEHHEM KOTHUTHUBHBIX BO3MOXHOCTEH OpraHusma -
yXyIIIaeTCs MaMsiTh, pa3BUBAETCS IMOIMOHATIbHAS TYIIOCTb.

Jus  pemienust TI00QJbHOM  3aJauyd 1O  COKpAIEHHIO  KOJUYECTBa
noTpebiisieMoro caxapa HEOOXOaUMa peau3alius KOMIUIEKCa MEpP MO MOBBIIICHUIO
OCBEJIOMJICHHOCTH JIeTel M UX POJUTENIeH O BIMSHUU caxapa Ha 3J10pOBbE, B T.4. O
OBICTPBIX M OTCpOYeHHBIX Jd(deKkTax; MNepecMOTp TEXHOJOTHUUECKUX KapT W
COKpaIleHNEe B TEXHOJOTUM MPUTOTOBJIECHUS OJII0/1 caxapa, MOCTEIeHHOE UCKITIOUEHUE
U3 paloHa THUTAaHUS IIKOJIBHUKOB KOHJMTEPCKUX U3JACIUA M 3aMelieHHue HX
bpyktaMu U HOrypTamu, TOMYJSpU3aIUs  HUCIOJIb30BaHUS  HEKAJOPUMHBIX
caxapo3aMeHHTENEH.

OCHOBHBIMM HMCTOYHUKAMH KUPA, HACHIIIEHHBIX KUPHBIX KHUCJIOT U
TPAHCU30MEPOB  KUPHBIX KHUCJIOT SBISIOTCA TPOJIYKTHI, TPOU3BEIACHHBIE C
UCITOJIb30BAaHUEM MSICHOT'O U MOJIOYHOTO CBhIPhsl, KOHAUTEPCKUE U3ICIIHSI, HEKOTOPhIE
BU/JIbI MACJIOKHPOBOU MPOAYKIIUU U COYCHI.

MsicHbIE TPOAYKTHI, TaKue KaK KOJ0achl, COCUCKH W CapJeJIbKu, MSCHBIC
JIETMKATEeChl, TOTOBBIC KYJWHApPHBIE W3S, TMOTypaOpuKaTbl W KOHCEPBHI,
MO3UIMOHUPYIOTCA KaK HCTOYHUK MOJTHOLIEHHOTO OeJIKa ¢ BBICOKON YCBOSIEMOCTBIO U
OMOJOTUYECKOM IIEHHOCTBIO, B TOXKE BPEMSI OHH SIBJISIFOTCS. OCHOBHBIMU MCTOYHUKAMU
xupa. Coneprkanue O0eka B BApEHBIX K0JI0Acax, COCUCKaX U cap/elibkax Kojebiercs
ot 8% 1o 13%, Toraa kak xkupa ot 15% no 38%, mpu 3TOM COOTHOIIIEHUE OETOK/KUP
coctapyisier oT 1:1,15 nmo 1:4,75. B rpymnme NoayKONMYEHBIX, BapEHO-KOMYEHBIX U
CBIDOKOMYEHBIX KOJIOAC U JEJIMKATECHBIX MSCHBIX MPOIYKTOB COOTHOIICHHE
OeJIoOK/>KMp Yale BO3pacTaeT B CTOPOHY Ipeobnananus xkupa. CopepxaHue Xupa B
MSICOPACTUTEIFHBIX KOHCEPBaX, BBIMYCKAEMbIX IO HAIMOHAIBHOMY CTaHIAPTY,
koseoiercs oT 8% 10 35,0% u 3aBHCHUT OT BHJA U COOTHOIIEHUH HMCII0Ib30BAHHOI'O
ceipbs. [Ipu 5TOM Ta k€ MPOIYKIIKs, HO MPOU3BOAMMAS IO TEXHUYECKUM YCIOBHUSM
OPENNpUsSTAN, MOXKET COAEpX aTh 3HAUYUTEIHHO OOJbIIee KOJUYECTBO KHpa. B
KOHJIUTEPCKUX U3AENIUAX B 3aBUCUMOCTH OT COCTaBa KOMIIOHEHTOB COJIEpKaHUE KUPa
nocturaet 30%. B roToBsIx coycax u MalloHE3aX COJIEpKaHUE KUPA MOKET I0CTUTATh
65%. ConeprkaHre HACBHIIIEHHBIX KUPHBIX KUCJIOT B MACHBIX MPOYyKTax Kojebiercs
ot 3,3% no 11,6% B 3aBUCHUMOCTH OT COJIEpXkaHUA KHpPa U BUJA HUCIOIb3YEMOTO
CBIPBS, TP ITOM y CYIIECTBEHHOW JOJM aCCOPTHUMEHTA KOJOACHBIX W3JIETUN OHO
COCTaBJIsIeT B cpeliHeM 5-6%. B monouHo#l npoaykuuu npu ypoBHeE xkupa a0 10%
TaK)Ke COJIEPHKUTCS 5-6% HACHIIEHHBIX )KUPHBIX KHCIIOT.

N30b1TOuHOE TIOTpEOICHNE XUPHOW THINM TaK)KE€ BO MHOTOM OIpEaesseT
pucku (GopMuUpOBaHHS TOBBIIEHHOW MAacChl Tena, 3a00JIeBaHWI CHCTEMBI
KpoBoOOpaIieHusi (aTepockiiepo3a), HApYUIEHUIO KUPOBOTO OOMeHa, (QYHKIUU
MEYECHHU.

OTnenbHO clielyeT OCTAaHOBUTHCS Ha TPAHCHU30MEpax >KUPHBIX KHUCIOT
oOpa3zyronuxcsi Mnpu TUAPOreHE3alMy >KUAKUX PpacTUTENbHBIX Maced. KmeHHo
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TPaHCU30MEPbI, OKA3bIBAIOT CYIIECTBEHHOE BJIMSHUE HA PUCKU PA3BUTHUS CEPJICUHO-
cocyaucThix 3a0oneBanuil. [loaToMy ux conmepkaHue B MACIOXHPOBON MPOLYKLIUU
ABJIAETCS MOKa3aTesneM 0e30MacHOCTU U CTPOro periameHTupyercs. B coorBeTcTBUM
¢ nevctByromumu tpedoBanusimu TP TC 024/2011 «TexHudeckuii peraraMeHT Ha
MacCJIO)KUPOBYIO TMPOAYKIIMIO» COJIEPKAHUE TPAHCU30MEPOB >KUPHBIX KHCIOT B
MacJIOKUPOBOM MPOIYKIIUH HE JOJKHO MPEBBIMATh 2%0.

Coznarenem Merofa TMAPOTeHU3AUU (IPUCOESIUHEHUSI BOJIOPOJA K JBOMHON
CBs3M) cunTaroT (ppaniry3ckoro xumuka Ilons Cabarbe. B urone 1897 rona on caenan
OTKpBITHE, 3aJ0KUBIIEE OCHOBBI MPEBPAILIEHUS PACTUTEIBHOTO Macjia B TBEPIYIO
cyocraniuio, B 1912 romy momyuun 3a 310 HoGeneBckyro mnpemuito. Cabatbe
OOHapyYX U, YTO MEJIKUE YaCTUIIBI HUKEJIS CIY>KAT XOPOIIUM KaTaau3aTOPOM peaKIuu
ra3o00pa3HoOro BOJOpOAa C 3TUJICHOM, NPOCTEHIIMM YTIEBOAOPOJIOM C JABOMHOMU
cBs3b10. HOo BCKOpe BBISICHUIIOCH, YTO TAKUM K€ CIOCOOOM MOHO MPHUCOCAUHSTH
BOJIOPOJI M K JPYTUM BEIlleCTBaM C ABOMHOMU CBA3bi0. B 1901 rogy Hemeukuii XuMuk
Bunbrensm HopMan npuMeHuU 3TOT METO, JIJ1s1 IepepabOTKH KUAKUX PACTUTEIbHBIX
Macen B TBepable xupbl, a B 1902 romy momyuun Ha Hero mnarteHT. IIpormecc
TUAPOTeHU3aIK (TUIPUPOBAHKE) TPOUCXOIUT MPHU MPOMYCKAHUHM BOJOPOJA IO
JaBJICHUEM Yepe3 Macjo, HarpeToe /10 BhICOKOM TemmepaTypsl (okoio 200 rpaaycos
Henbcust). Ilpy 3TOM YacTh HEHACHIIMICHHBIX J>XUPHBIX KHCJIOT MPEBPAIIACTCS B
HACBIIICHHBIC.

N3HavanpHO TUAPOreHU3WPOBAHHOE MACIO HE CYUTAIOCH BPEIHBIM M JlaXe
PEKOMEHI0BAJIOCH KaK 3/10pOBasi albTEPHATHBA )KUBOTHOMY kuUpy. HUKoro He cMyTui
TOT (haKkT, YTO TPHU YACTHUUYHOW TUIPOTEHU3AIMH H3MEHSETCS MNPOCTPAHCTBEHHAsS
CTPYKTYpa MOJIEKYJI: 3HAUUTENbHAS YaCTh HEHACBIIIEHHBIX KUPHBIX KUCIOT (10 60%)
nepexoautT u3 Iuc-GpopMbl B TpaHc-popMmy. C TOUKH 3peHHs] MPOU3BOAUTENCH
MaprapyiHOB HAaKOIUICHHWE TPAHC-WU30MEPOB BIIMSJIO HA CBOWCTBA JKHPa TOJIBKO
MOJIOKUTEIBHO, TTOCKOJIBKY IMPUBOAWIO K MOBBIIIEHUIO TEMIEPATypbl IUIABICHUS U
TBEPAOCTU. [ HaApOreHn3upoBaHHBIE Macia U MaprapuHbl Ha X OCHOBE ObLIH JCIICBIIC
CIIMBOYHOTO Macja, JOJbIIE XPaHWIUCh (maxe O0e3 OXJaXACHUs) M TO3BOJUIN
MHOT'0OpPa30BO€ UCIOIb30BaHUE NIPH Kapke. IMEHHO T'HAPOreHU3UPOBAHHBIN KUP CTAI
ocHoBoM uHAycTpur "Pact-bya" u npurarenem ee OypHoro passutus. B 1993 roay B
xKypHaie "Jlanuer" BbllJIa CTaThs, aBTOp KOTOpou Yourep Buiner yTBepkaan, 4ro
MOTpeOJICHHE TPAHC-)KUPOB MPUBOAUT K MOBBIIIEHUIO PUCKA CEPIACYHO-COCYTUCTHIX
3aboneBanuii. [lpuunHa, MO MHEHUIO aBTOpa, COCTOSJIAa B TOM, YTO TPAHC-KUPHI
BBI3BIBAIOT U3MEHEHUE COOTHOILICHHS TUIMONIPOTEUHOB BEICOKON U HU3KOM MJIIOTHOCTH
B CTOPOHY VYBEIMYCHHsSI TEPBHIX. OTO B CBOIO oOuYepeAb ABIACTCS (HaKTOPOM,
MpeapacnoiaralolinmM K arepockiiepo3y. CBou npeanosioxenus Bumier noarepann
dakTamMu, MOACYNTAB TOTPEOJICHHE TPAHC-)KUPOB B pAIlMOHE 85 THICAY 370POBBIX
KEHIIMH, a 3aTeM B TEUCHHE BOCbMHU JIET PETUCTPUPOBAII CPEAU HUX 3a00JIEBAEMOCTh
U CMEPTHOCTh OT cepleuHbix 3a0oneBanuii. KommuecTBO uH(MAPKTOB, CilydyacB
BHE3AIHOW CMEPTU OT CEpPAEYHOTO NPUCTyNa M BBIPAXKEHHOCTh aTEPOCKIIEpO3a
OKa3aJIMCh CYILIECTBEHHO OOJbIIE CPEeIH TEX, KTO BCE 3TU BOCEMb JIET €] MHOIO
MaprapuHoB. TakuMm 00pa3oM, UCCIIEIOBAHUS MOKA3aJIH, YTO TPAHC-KUPHI BETYT ceOs
WHaye, 4eM IHUC-KHUPbI, HE TOJbKO Ha CKOBOPOJIKE, HO M B opraHuzme. Hampumep,
OKa3aBILIUCh B cocTaBe PoCHONUIUI0B KIETOUYHBIX MEMOpaH, OHU BIIUAIOT HA paboTy
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OEJIKOBBIX ~ MOJIEKYJ,  IPOHHU3BIBAIOINIMX  MEMOpaHbl, TaK  Ha3bIBAEMBIX
TpaHCMEeMOpaHHBIX OETKOB. A 3TO B CBOIO OYEpeab HapylIaeT Mepejady CUTHAJOB,
HaIrpuMmep, Mpu B3aUMOJEHCTBUA TOPMOHOB C PELENTOPAMHU, MOCKOIBKY PELENTOPHI
KaK pa3 sBJISAI0TCA TpaHcMeMOpaHHbIMU OenkaMu. CTpaiaeT TpaHCIOPT BEIIECTB, BEIb
OeJIKOBbIE KaHAJIbl JJIs IMEepeHoca MOJIEKYJ 4Yepe3 MEeMOpaHy TakKKe OTHOCITCS K
TpaHcMeMOpaHHbIM OenkaM. Tak kak (ocONUMUIbI SBISIOTCS €IE U ChIPbeM s
CUHTE3a MOJIEKYJ] UIMMYHHOH CHUCTEMBbl, HaJU4YM€ B HUX >KUPHBIX KHUCIOT B TpPaHC-
KOH(OpMaMu NPHUBOJIUT K HAPYLIEHUI0 OMOXMMHMM BOCHAJIUTEIBHBIX MPOLIECCOB.
[loMmumMO TOBBIIEHUSI PHUCKA Pa3BUTUS  aTEPOCKIEPO3a M  COIMYTCTBYIOIIMX
3a0oneBaHuil cepaua M COCYJIOB, TpPAaHC- HU30MEpPbl MNPUBOAIT K CHUXKEHUIO
YYBCTBUTEJIBHOCTU KJIETOK MOJKEIYJIOYHON JKeNe3bl K WHCYJIMHY — pPa3BUBAETCS
nuabeTr 2-ro TUIa, XPOHUYECKUX BOCHAIMTENbHBIE MPOLECCHl, OXHpeHue. Takum
o0pa3oM, €cCiiM BMECTO HOPMAJIbHOTO CTPOUTEIBHOTO MaTepuaja Mbl IpeasiaraeM
OopraHu3My OpakKOBaHHBIE TPaHC-U30MEPHI, 00Pa3yIOTCs NePEKTHbIC OUOJIOTUYECKUE
CTPYKTYpbl, KOTOpblE HAUUHAIOT J1aBaTh COOM.

Jlnst yMeHbllleHUs MOTpeOJieHUsT TPaHC-)KUPOB HEOOXOAMMO HCKIIOUHUTH M3
palMoHa MHTAHUS MaprapuHbl, MNPOCMATPUBATH OSTUKETKH Ha MpUOOpeTaeMble
NPOJYKTHI HA MIPEMET COAEPKAHUS B HUX TPAHC-U30MEPOB KUPHBIX KUCIIOT.

Takum oOpa3om, MeponpusATHS MO CHIKEHHUIO COJEpXaHUS B MHUIIEBOM
NPOAYKIUU KPUTUYECKU 3HAYMMBIX HYTPUEHTOB PEAIM3YIOTCS MO TPEM OCHOBHBIM
HampaByieHusiM: 1) paboTa ¢ HaceleHHEM MO BOMpPOCAM 370POBOTO MHUTaHUS; 2)
MH(GOPMHUPOBAHNE HACENICHUS O COJEPKaHUM KPUTHYECKH 3HAYUMBIX HYTPUEHTOB B
MUIEBOW TPOAYKIUH, 3) COKpalIeHHE KOJIMYeCTBA MPOJYKTOB, HCTOYHUKOB
KPUTHYECKU 3HAYUMBIX HYTPUEHTOB B MEHIO OPTaHM30BAaHHBIX KOJUIEKTUBOB.
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PucyHnok.-1. UncjaeHHOCTH 00y4aoImuxcs B 001meo0pa3oBaTeibHbIX
opranusanusax no P® B quuamuke 3a 2012-2019 rr.

Tadauuna 1. - YncaeHHOCTH 00y4arOmmxcs B 00111e00pa3oBaTeIbHbBIX
opraHu3anufax B AMHaMuKke no P® u @enepanbubim Oxkpyram PO

TeppuTopua 2012 2013 2014 2015 2016 2017 2018 2019

PO 13040412 | 13266473 | 13886449 | 14341426 | 14785443 | 15258161 | 15766806 | 16138511

UeO 3029871 | 3110930 | 3241027 | 3339897 | 3459737 | 3588585 | 3697306 | 3815831

C3®0 1139883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863

OO 1257860 | 1314744 | 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813

CK®0O 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188

neo 2734610 | 2699489 | 2806562 | 2887380 | 2957437 | 3023509 | 3105018 | 3208782

YOO 1172810 | 1192783 | 1236945 | 1272445 | 1325590 | 1371839 | 1417720 | 1452411

CpO 1927236 | 1989979 | 2050417 | 2120161 | 2201885 | 2268581 | 2321420 | 2089361

Jiloe] 650928 | 645998 | 651188 | 678366 | 693059 | 706242 | 715222 | 1002691

Tabauua 2. - YucaeHHocTh odyyamomuxces 1-4-x Kjiaccon
001meo0pa3oBaTeIbHBIX OPraHu3anmii B inHamMmuke o P@® n ®enepajibHbIM
Oxpyram PO

NPOrH032 npordHo3 nporHo3

Tepputopua | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

PO 5577426| 5696272 | 5597953 | 6223481 | 6467869 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | 7888377

L®0 1287180 1334226 1382438 | 1428609 | 1485378 | 1551005 | 1605061 | 1677221 | 1718547 | 1773515 | 1825283

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

100 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875419 | 914569 | 953718

CK®0 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629457 | 648072

Nneo 1150698 | 1137948 | 1198825 1243545 | 1300775 | 1343295 | 1390252 | 1433032 | 1474537 | 1518524 | 1563311

Yoo 516583 | 522828 | 540221 | 562992 | 585389 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276

C®0 833824 | 866747 | 892671 | 941071 | 570119 | 1018143 | 1041347 | 520407 | 1036499 | 1058534 | 1081369

Jilo]e] 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 425211 | 375982 | 391335 | 406689
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Pucynok - 3. 3a00/1eBaeMOCTh CaXapHbIM 1UA0ETOM JeTell U MOJAPOCTKOB
(o01mas) mo P® B nunamuke 3a 2012-2019 rr. (na 100 Thic. HAC.)
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Tabauua 3. - lunamuka 3a601eBaeMocTH caxapHbiM auaderoMm (Ha 100 Thic.)

ﬂ'e.":eppﬁ’mliﬁﬂ 2014 | 2015 | 2016 | 2017 | 2018 MHEE;E:;H% Spfﬂfif{; ; Pm;;m
PO 987 | 1087|1183 | 121.8 | 1282 | 115.1

enTpatsast @O 115,81 128,3 | 136.9 | 1389 | 1473 133 4 1.16 2
Ceepo-3amammtt @O | 138.2 | 148.9 | 166.1 | 1684 | 174.1 | 159.1 1,19 1
[OmaEti DO 96 [1173 1204 [1273] 1283 | 1179 0.74 3
Cesepo-Kaexkasckmit @O 45,1 1 529 | 60,5 | 62.4 | 65,1 57,2 0,49 8
Tpreormicki GO 946 |103,9] 1135|1162 1232 | 1103 1,93 5
Vpatsckuit @O 117,7( 114 | 125,4 [ 133,7 | 142.1 126.6 1,15 3
Cubupckmii ®O 83,5 90 |101,5(106,2| 1173 99,7 0,79 6
JansseBocTodHELH O 804 [ 935 98,9 | 96,8 | 97.3 93,4 0,94 7
[Iponomxenue Tabauisl 3.

noﬂgeopg;glzﬂ 2014 | 2015 | 2016 | 2017 | 2018 mgffﬁ;ﬂﬁ g}“‘a;{m:;“;g Pﬁ;‘“’
PP 25471 271 (2942 308 | 317 288.9

Henrpansusii PO 2839 | 309 | 328 | 341 [352.4| 3228 112 3
Cesepo-3amamsei PO | 3721 | 385 [401.7| 408 [432.6| 3999 138 1
FOwmn1iE PO 2162 | 271 |282.6| 320 [301.9| 2783 0.96 5
Cesepo-Kasrascxmit ©O | 119.1 | 140 |145.9| 150 | 147.8 140.4 0.49 8
IpeBomkekHi PO 256.1 [ 259 |289.3| 291 (313.2| 2818 098 4
Vpamckaii PO 3285 | 298 |334.4| 350 [366.2| 3354 1.16 2
Cutupekmi PO 2256 247 |280,1| 298 (3092 271.9 0.94 6
HampresocTomblH $O 216 | 229 |246.6| 268 2554 243.0 0.84 7
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PO

T

Ta6auna 4. - /lunaMmuka pacipocTPaHEHHOCTH OKMPEHUsl Y 1eTeil M MOJAPOCTKOB
(ua 100 TbIC.)

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




