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[Ipunoxenue 2

YTBEPXJIEHA
npuka3zoM PocrorpebHaazopa
OT Ne

OBYUYAIOIIASA (ITPOCBETUTEJIbCKAS) IPOI'PAMMA
10 BOIIPOCaM 3/I0POBOI0 MUTAHUS
IJIS IeTeHd IKO0JIbHOI0 Bo3pacTa

I. O0mme mos10xeHUs

OOyuaromasi NpPOCBETUTENbCKAs MporpaMma s IIKOJbHUKOB «OCHOBBI
3I0pOBOrO NUTaHUs» INpeJHa3HadeHa i oOywaroumuxes (5-11  kitaccoB)
o01eoOpaszoBarenbHbIX opranu3anuii. [Iporpamma paspadoTana B IeNsIX peann3anuu
¢denepanbHoro npoexra «OopmMupoBaHUE CUCTEMBI MOTUBALIMU TPAKJIAH K 3I0POBOMY
o0Opa3y »HU3HHU, BKJIIOYas 3/J0pOBOE IMHUTAaHUE M OTKa3 OT BPEAHBIX MPHUBBIYEK
(Ykperuienre o0IIECTBEHHOTO 3/10pOBbs )» HAIMOHAIBLHOTO IpoeKTa «Jlemorpadus» u
B coorBerctBuu c Ilmanom wmepompustuii PocmorpeOHamzopa mo peanuszanuu
MEpOTpUATUNA PeneparbHOro NpoeKkTa «YKpeIieHne 00IeCTBEHHOrO 3/I0pPOBbs» Ha
2019 rox m nepcnextuBHbI nepuon 2020-2024 ronoB, YTBEPKICHHBIM IPHUKA30M
Pocnorpebnaazopa ot 25.01.2019 Ne 29, nns pemenus 3agad no (GpopMUpPOBaHUIO
Cpelibl, CIIOCOOCTBYIOIIEH MOBBIILIEHUIO HH(POPMUPOBAHHOCTH IPaskJaH 00 OCHOBHBIX
IPUHIMIAX 310POBOTO MUTAHMSL.

B nporpamme npezacrasieHa uHpopMalus 00 OCHOBaX 310pPOBOTO MHUTAHMUS,
3HAYMMOCTH BUTAMHUHOB M MHUKPO3JIEMEHTOB JJII TAPMOHUYHOIO POCTa U Pa3BUTHS,
paloOHAIBHOIO PEXHUMA IMUTAHUS, BBIPAOOTKHU 3J0POBBIX IHIIEBBIX CTEPEOTHIIOB
MOBEJICHUS U MUILEBbIX MPUBBIYEK HA 3TAIle pOCTa U Pa3BUTHUS peOSHKA.

I1. llereBoi pa3men

2.1. AkmyanabHoCmb RPOCPAMMOBL.

310poBOE TMHUTAHHUE SBISACTCS OJHUM W3 0OAa30BBIX YCIOBUH 3J0pPOBBS JETEH,
dbopMHpYET 370pPOBBIC CTEPEOTHITBI IMHTAHHS, 3J0POBOC THUIICBOC IIOBEJICHUE
TIOJIPACTAIONIETO TIOKOJICHHS Ha MEepPCIEKTUBY. B HacTosIee BpeMs y 3HaYUTEIIBHOTO
qrcia JETeH yKe K IIKOJIBHOMY BO3pacTy (hOpMHUPYIOTCS MaTOJIOTUYECKUE MUTICBBIC
MPUBBIUKH - U30BITOUHBIN IO KAJIOPUIHOCTH YKUH, YpE3MEPHOE MOTPEOJICHUE COJTHA U
caxapa, JIETKUX YIJIEBOJIOB (MPEANOYTeHUE MPOIYKIMUA C BBICOKMM COJCpPKAHUEM
caxapa (KOHIUTEPCKUE W3JENUs, CJIaJKUE BBINIEYKA W HAIMUTKH), XApa U COJHU
(konbacHble wW3aEIUs U COCHUCKH, (acT-dya), OTMEUAlOTCs 3HAYUTEIbHBIE IIO
NPOJODKUTEIPHOCTA  TIEPEpPBhIBBI  MEXIy  OCHOBHBIMH  TIIpHUEMaM{  IUIIIH,
MHO)XECTBEHHBIE ~ HEYNOPAJIOYCHHbIE  MEPEeKyChl. ITO  TMOBBIINIAET  PHUCKHU
dbopMHUpOBaHUS TTATOJIOTHH KEITYIOYHO-KUIIIEYHOTO TPAKTa, YIHAOKPUHHON CUCTEMBI,
YBEJIMYHMBACT PUCK PA3BUTUSA CEPIACUYHO-COCYIUCTHIX 3a001eBaHUM, W30BITOYHOM
Macchl Tena, caxapHoro amabera. IloxTBepkaeHMeM MPOOIEMBI  CITyXKat
pEeTHCTpUpyEeMbIe TIOKa3aTeln 3a00JIeBAEMOCTH JETeH MW TOAPOCTKOB CaxXapHBIM
nMadbeToM U oxkupeHueM (puc.l).
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Puc.l. Jlunamuka o61ueii 3a00;1eBaeMOCTH 1eTeldl M MOJAPOCTKOB
3a2 2014-2018 rr. (na 100 ThIC. HaC.)

Bropoii aciekT rnpo0eMsbl - HeAOMOTyYeHUe IEThbMU Ha 3Tare pocTa U pa3BUTHS
HEOOXOMMOI0 KOJIMYECTBA OCHOBHBIX IHUTATENIbHBIX BEIIECTB, MHHEPAJIOB,
BUTAMHUHOB, YTO TAKXE MOXET IMOCIY>XUTh NMPUYNHOU (POPMUPOBAHUS HAPYIICHUN
3JI0pOBBS JIETEH, B MEPBYIO OUEpEab 3TO - 3a00JIeBaHus, 00YCIOBIEHHbIE 1e()ULIIUTOM
OMOJOTMYECKH IIEHHBIX BEUIECTB B pPALMOHE €KEJHEBHOIO INHUTaHUS peOeHKa,
CHUKCHUE YMCTBEHHOW M (PU3MUECKON pabOTOCTIOCOOHOCTH ACTEH, KOTHUTHBHBIX H
(yHKIHOHATBHBIX BO3MOKHOCTEH PacTyILEr0 OpraHu3ma.

B 2019 rogy ®enepanbapiM 3akonom ot 01.03.2020 N 47-®d3! 6bu10 BBEIEHO
MOHSTUE 3/I0POBOr0 MUTAHUS, MPEAyCMAaTpUBaroliee 00A3aTENbHOCTh peau3alu
psoa TPUHUMIIOB, B TOM 4Mcie: 1) MCHOJb30BaHME B MEHIO OJIOJ, pEeUenTypbl
KOTOPBIX, MPEIyCMaTPUBAIOT COXPAHHOCTb HCXOJHOM OMOJIOTMYECKOW II€EHHOCTH
MUIIEBBIX MPOJYKTOB, TMHUIIEBLIX MPOJYKTOB CO CHI)KEHHBIM COJAEpKaHUEM
HACBIIIEHHBIX KUPOB, MPOCTHIX CaxapoB, MOBApPEHHOW COJIM, a TaKXXE MHUIIEBBIX
MPOJYKTOB, OOOTAIIEHHBIX BUTAMHHAMU, MUIIEBHIMU BOJOKHAMU M OHOJOTUYECKU
aKTUBHBIMH  J00aBKaMu; 2)  COOTBETCTBHME  JHEPreTUYECKON  IEHHOCTHU
sHEpro3arparaM, XUMHUYECKOTO COCTaBa OO - (PU3UOJIOTHYECKUM MOTPEOHOCTIM
OpraHm3Ma B MaKpoO- ¥ MHKPOHYTPHEHTaX; 3) pasHooOpa3ue MeHIO; 4) ONTHMAaTbHbIN
PEKUM MUTAHUS; 5) COONIOCHNE CAHUTAPHO-IMHIEMUOIOTUYECKUX TPpeOOBaHUN Ha
BCEX ATamax oOpalleHus MUIIEBBIX MPOAYKTOB (TOTOBBIX OJI01); 6) HUCKIIOUCHUE
UCIIOIb30BaHus (PaIbCU(UIIMPOBAHHBIX MUIIIEBBIX MPOAYKTOB.

B Crparernn mnoBblllIeHHs KadecTBa MHILEBOM NpoaykKuuu B Poccuiickoit
®enepanuu 10 2030 roga, BBEIEHO OMNMpENEICHHE KAayecTBa MUIIEBBIX MPOAYKTOB,
ornpeensieMoe Kak COBOKYITHOCTh MOTPEOUTETHCKUX CBOMCTB ((hU3UKO-XUMHUYECKHE,
MUKPOOMOJIOTUYECKUE U OPraHOJENTUYECKHE), DHEPreTHUECKYId M MHUIIEBYIO
LIEHHOCTh, CIIOCOOHOCTh YJOBJIETBOPATH MNOTPEOHOCTH YEJIOBEKAa B MHUIIE NpU
OOBIYHBIX YCJIOBHSIX HMCIOJB30BaHUS B IEISAX 00ECIEUEHUsS COXpaHEHUsS 370POBBS

! ®enepanpubiii 3axkon ot 01.03.2020 N 47-®3 "O BHecennu nzmeHenuii B Genepanbublii 3akoH "O
KayecTBe W OE30MACHOCTH NHIIEBBIX NPOAyKTOB" u cTarbio 37 DenepanpHoro 3akoHa "OO6
obpazoBanuu B Poccuiickoit denepanun”
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YeJIOBEKa.

Bormpocsl opranusaiiuu paboThl ¢ JETHbMHU U TOAPOCTKAMU, UX POAUTEISIMH 10
MOMYJIIPU3AIAKA 3HAHUN O 3JI0POBOM THUIIEBOM MOBEACHHUH, 3JOPOBOM IMUTAHUU, HA
dboHE perucTpupyemMon JAWHAMHUKHA PACTIPOCTPAHCHHOCTH OXHUPCHHS, CaXapHOTO
nuabera, a TaKXKe TMPUHATBIX Ha TOCYJapCTBEHHOM YPOBHE CTPATETHUYCCKHUX
JOKYMEHTOB MO OpTaHU3ALMK MUTAHUS I€TEH, TPUOOPETAIOT 0COOYIO aKTyalbHOCTb.

B canuTapHO-TIPOCBETUTENHCKON TMporpamMme TpeacTaBieHa WHpopManus 00
OCHOBaX 3JI0POBOT0 THUTAHUS, 3HAYMMOCTH BHTAMHHOB W MHKPOAJIEMCHTOB JIIS
TApMOHUYHOTO POCTa M Pa3BUTHS, PALMOHAIBHOTO pEXMMa MUTAHUS, BbIPAOOTKHU
3I0POBBIX MUIIEBBIX CTEPEOTUIIOB MOBEACHUS U MUILEBBIX MPUBBIUEK HA ATAIE POCTa
U pa3BUTHA peOCHKA.

2.2. llenwb npozpammet.

dopMupoBaHue y 00yJarOMIMXCS 3HAHUN 00ECTIeUnBAIONIUX UM OCO3HAHHYIO
NOTPEOHOCTh B 37J0POBOM NHTAHUM KaK OCHOBHOM OJJIEMEHTE 3J0pPOBOTO 00pasa
KU3HH.

2.3. 3a0auu npozpammol.

1. OcBoenue 0OyHarOIIMMUCS 3HAHUW O POJM M 3HAYUMOCTU IHILEBOIrO
¢dakTOopa B COXpaHEHUH M YKPETIIICHUH 3[JOPOBBS HACEICHHs, MPOPUITAKTHKE OoNe3Hen
UBUITU3ALIH.

2. ®opmupoBaHue 6a30BbIX 3HAaHUI 00 OCHOBaX (PU3MOJIIOTUH MUILIEBAPECHUS U
3HAUUMOCTH pPEXHMa TMHUTaHUS, OCHOBHBIX KOMIIOHEHTOB MHIIA U KPUTHUUYECKH
3HAUYUMBIX HYTPUEHTOB B MPOQPIIAKTUKE HAPYIICHUH 310POBbs, 00YCIOBICHHBIX
MUIIEBBIM (PaKTOPOM.

3. dopmupoBaHHE Yy JeTei HEOOXOIMMBIX HABBHIKOB OOCCIICUMBAIOIINX WM
OCO3HAaHHYIO MOTPEOHOCTh B 370POBOM IMHUTAaHUU KAaK OCHOBHOM JJIEMEHTE oOpasza
KU3HH.

2.4. lleneeaa ayoumopus npozpammot.

Oo6yuaromuecs 5-11 kmaccoB 0011e00pa3zoBaTENbHBIX OPraHU3alUi, pAOOTHUKHU
OOIIIECTBEHHOTO TUTAHMSI, POJUTENN 00yJarOIINUXCS.

2.5. Mexanusmul peanuzayuu npozpammol.

[Iporpamma peanuszyercs B (¢GopMe TEMAaTHUYECKHX KIACCHBIX YacoB,
POIUTENHCKUX COOpAHUMN, UHBIX OPTraHU3AIMOHHBIX MEPOTIPUSITHA.

2.5.1. Pazpabomka npozpammeol.

[Iporpamma COCTOUT u3 YeThIpEX TEMaTUYECKHUX pa3/enos,
PEeIyCMaTPUBAIOIINX OCBOEHHE OOYYaIOIMMMHUCS 3HAHUN O POJIM M 3HAYUMOCTHU
numeBoro ¢aktopa B COXPAaHEHWH W YKPEIUICHWH 370POBbSI  HACEIICHUS,
npoduaakTuke 0osie3HeH UBUIM3AINH; (HOpMHUpPOBaHHE OA30BBIX 3HAHUN 00 OCHOBAX
(bu3HOIOrNY MUIEBAPEHUS U 3HAUMMOCTH PEKMMa ITUTaHUS, OCHOBHBIX KOMIIOHEHTOB
MU ¥ KPUTHIECKU 3HAYUMBIX HYTPUEHTOB B MPOPUIAKTUKE HAPYIICHUH 3J0POBbS,
0OyCJIOBIICHHBIX THUIIEBBIM (hakTOpoM; (HOopMUpOBaHHE HEOOXOIUMBIX HABHIKOB
obecreunBaMMX 00yJaroNUMCs OCO3HAHHYIO TOTPEOHOCTh B 3J0POBOM IMHTAHHUH
KaK OCHOBHOM JJIEMEHTE 00pa3a KU3HU.

2.5.2. Bueopenue npozpammol

Bueapenue mnporpaMmbl OCYIIECTBISIETCS Ha 0asze o00I1eo0pa3oBaTEIbHBIX
OpraHU3aIN.
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2.5.3. Peanuzayus npozpammot.

OcHoBHBIE (OPMBI pea3aIuu MPOTPAMMBbI - TEMATHUYECKHE KJIACCHBIE Yachl,
pOIUTENhCKUE COOpaHUs, WHBIE OPTraHU3AI[MOHHBIC MEPONPHITHS, MTPOBOIUMBIE
COBMECTHO C 00YYAIOIUMHUCS U POTUTEIISIMU.

2.6. Ilnanupyemoie pe3yiomanvl 0C60CHUA NPOZPAMMDBL.

[IporpaMmma mpemycMaTpuBaeT KOMIUIEKCHOE PAacCMOTPEHHE  BOIPOCOB
3I0pDOBOTO  TUTaHWs, O3HAKOMJICHHWE C TMPUHIUIAMH 30POBOTO  THUTaHUS,
3HAYUMOCTBIO 3JJ0POBOTO MUTAHUS B MPOGUIAKTUKE HAPYIICHUH POCTa U Pa3BHTHS,
pucka hopMUpOBaHUsI 3a00JICBaHUM.

B pesynbrate ocBoeHus oOydaromieil (IPOCBETUTENIBCKON) MPOrpamMMbl Y
oOydJaronuxcsi JODKHBI ObITh C(HOPMHUPOBAHBI HEOOXOJMMbIC HABBIKU W YMEHHS,
o0ecreunBapIIne JAETIM OCO3HAHHYIO MOTPEOHOCTh B 370POBOM IUTAHUH, Kak
OCHOBHOM JJIEMEHTE 3JI0pOBOT0 00pa3a KU3HU, COCTABIICHUS PAIIIOHAILHOTO PEeKUMa
JTHSI ¥ pallioOHa 3I0POBOTO MUTAHMUS.

I11. Conep:kaTesibHBIH pa3aet

3.1. Obwee cooepirrcanue npozpammol.

OOyu4atomasi  (MMPOCBETUTEIbCKAS) MpOrpaMMa BKJIHOYAET TPU JIOTHYECKH
B3aMMOCBSI3aHHBIX OJIOKa, U3JI0’KEHUE KOTOPBIX MPeyCMaTPUBAET:

1) posib ¥ 3HAYMMOCTH MHIIEBOrO (HaKTOpa B COXPAaHCHHH U YKPEIUICHUU
3I0pOBbs HaCEJIeHUsI, MPOPUIAKTUKE O0JIe3HEN ITUBUITN3AIINH;

2) ¢uznonorusi MUIIEBAPEHUS W 3HAUYMMOCTH PEXHMa MUTAHUS, OCHOBHBIX
KOMITIOHEHTOB TMHINU W KPUTUYECKH 3HAYUMBIX HYTPUEHTOB B MPO(PHIAKTHKE
HaPYIIEHUH 3I0POBbsI, 00YCIOBICHHBIX MUIIEBBIM (PAKTOPOM;

3) dopmupoBaHue y neTreld HEOOXOMWMBIX HABHIKOB OOECHEUYMBAIOIINX WM
OCO3HaHHYIO MOTPEOHOCTh B 37J0POBOM MHTAHWW KaK OCHOBHOM 3JIEMEHTE 00pasa
KU3HH.

OcHoBHast oOyuaromiasi 4acThb MPOrPaMMBI MOXXET PEaTn30BBIBATHCA KaK B
OYHOM (opMe, Tak B AUCTAHIIMOHHOU (opme oOyueHus. lIpakTuyeckue 3aHsaTHS,
HAlpaBJICHHbIC HAa YCBOCHHUE IMOJYUYCHHBIX CAMOCTOSTEIbHO (WJIM B KOJIJICKTHBE)
HOBBIX 3HAHUU MPOBOJATCA B (pOpME KIACCHBIX YaCOB, POJUTENBCKUX COOpaHHM U
WHBIX OPTraHU3AIMOHHBIX MEPOTPUSIITHIA.

B pesynbrate ocBoeHus oOydaromieil (IPOCBETUTENBCKON) MPOrpaMMbl Y
00ydJaronmxcsi TOJDKHBI C(OPMHUPOBATHCS HABBIKM TOCTPOCHHUS M OIICHKH DPAaIFOHA
3JI0pPOBOTO NMUTAHUSI.

3.2. Dmanut peanuzayuu npozpammol.

OOyu4atormias (POCBETUTEIBCKAS) IIPOTPAMMa PEATH3yeTCs B TCUCHUE YUSOHOTO
roga, ¢dopma mnpenoaHeceHus 0a30Boil HMHPOpPMANMKU TPEAYyCMATPUBAET ydeT
UCXOJIHBIX 3HAHUU OOydarommxcs. VcxoaHbie 3HaHUS OIIEHUBAIOTCS IO PE3yJIbTaTaM
BXOJIHOTO AaHKETHPOBAHUSA, MPOMEKYTOUHBIE WUTOTH WU HUTOTH OOYYECHHs 3a TOJ
OLICHUBAIOTCSI 110 Pe3yIbTaTaM BBHIXOAHOT'O TECTOBOT'O KOHTPOJIS.

IV. Opranu3zaunoHHbIN pa3aen
4.1. Obwue pamku opzanuzayuu odyuaroue2o npoyeccd.
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[Iporpamma paccuntana Ha 15 y4eOHBIX YacoOB W TMpEIoJiaraeT pa3IMYHbIC
BUJIbl JICSITEIBHOCTU Yy4alluXcs (MPOCIYIIMBAaHUE JIEKLHM, CAMOCTOSITENbHYIO U
PAKTHYECKYIO PabOTY, BHIMOITHICMYIO KOJUIGKTHBHO U CAMOCTOSITEIIHLHO).

B pamMkax w3ydeHus mporpaMMBbl HCHOJB3yeTcs 0OazoBas wWHGOpMAIIHS
NMpPUBEJACHHAs B MpOrpaMMe, a TakKe PEKOMEHJIOBAaHHbIE IPOrPAMMOU
JOTIOJIHUTENIbHBIC JIUTepaTypHble MCTOUYHMKHU. [IpuBeneHue B mporpamme 0a30BOM
uHpopMalnu, enaeT ee MaKCUMaJbHO yJA00HON B MPAKTUUYECKOM HCIOJIb30BAHUH.
JIst caMOKOHTPOJISI YCBOCHHS MOJMyYeHHON MHGOPMAIUU PEKOMEHIYETCSI OTBETUTh
BOITPOCHI 110 TEME.

TexHnonornyeckoe obecrneueHre NPOrpaMMbl TMOJpa3yMeBaeT HaJIUYUE B
y4eOHOM  ayIUTOpPUHM  TMPE3CHTAIMOHHOW  TEeXHUKU  (IIPOEKTOp,  IKpaH,
KOMITBIOTEP/HOYTOYK), @ TaK’Ke€ BOBMOXKHOCTH MOJKIFOUEHUS K cetn IHTepHeT.

4.2. Codeporcanue yuedoHnozo Kypca.
4.2.1. Tema Ne 1 «Pob ¥ 3HAYMMOCTH MUILEBOT0 GaKTOpa B COXPAaHEHUHU H
YKpenJjieHu" 310poBbs HaceleHHs, NPoPUIaKTHKe 00/1e3Hell IUBUIN3ANNID)

Heab: PaccMOTpeTh poJib M 3HAUUMOCTh MUIIEBOTO (PaKTOpa B COXPAHEHUU U
YKPEIUIEHUH 3710POBbsl HACETIEHUS, TPOPUIAKTUKE 00JIe3HENH UBUIU3ALUY.

KoHTpoJsbHBIE BONIPOCHI:
1. Ot yero 3aBUCHUT MOTPEOHOCTH OPraHU3Ma B OCHOBHBIX B IMHIIIEBBIX
BEIECTBAX, BATAMUHAX U MHUKPOIJIEMEHTaX ?
2. Kaxwue BbI 3HaeTe 00JIe3HN MUBUIN3AIIUN, TTOYEMY WX TaK HA3bIBAIOT, B UEM UX
IPUYUHA, OCHOBHBIC HAIMIPABICHUS TPO(PIITaAKTUKA?
3. Kakoe BiusHUE Ha 3I0pPOBHE YEIOBEKA UMEET COXPAaHEHUE U PE3KOE
M3MEHEHUE MUIIEBBIX TPAIULIUN TUTAHUS?
YTto nmoHUMaeTcs 1o 3/0pOBbIM MUTAaHUEM?
HazoBuTe OCHOBHBIE IPUHIIUIIBI 3J0OPOBOTO MUTAHUS?

o b

CrnpaBo4HbIe MaTEepHAJIbI [10 TEMe:

[Turanue sBASETCS BaXKHEMILIMM MPOIECCOM B JKM3HU YEJIOBEKa, 0OecrieunBacT
’KU3Hb, a BMECTE C Hell M (YHKIMOHUPOBAHME BCEX CHCTEM I'OMEOCTa3a’, BKIIOYAS
FapMOHHUYHOE pa3BUTHE, (POPMHUPOBAHUE MHTEIEKTA, PEaTU3alUI0 BCEX KUZHEHHO
HEOOXOIUMBIX (PYHKIMH yenoBeka. [103ToMy MBICIIB O TOM, UTO YE€JIOBEK €CTh TO, YTO
OH €CT, NEHWCTBUTEIIBHO CIPaBEIMBA. [aK, CO 30POBOM MHIIEH YEIOBEK MOXKET
o0OecneunTh cebe TapMOHMYHBIA POCT U pPa3BUTHE OpraHU3Ma, C HE3JOPOBOH —
HapyIlIeHUs pa3BUTUS U OOJIE3HMU.

[TosToMy M3 MOKOJIEHHS B MOKOJEHHME YEJIOBEK YJessieT Oosbllloe BHUMaHUE
MEANKO-OMOJIOTHYECKUM acleKTaM MHUTAHUSA, KAaueCTBY M KOJIMYECTBY MOTPEOIIIEMbIX
NUIIEBBIX MPOAYKTOB. [IHIlEeBbIE MPOIYKTHI IPU BKJIIOYEHUH MX B PALMOH MUTAHUS
00€eCcreynBaOT OPraHu3M YeJlIOBEKa SHEPreTUYECKUM M IUIACTUYECKUM MaTepUajioM,

2 T'omeocra3 - CHOCOOHOCTb COXpaHATh IOCTOSIHCTBO BHYTPEHHETO COCTOSIHMSI OpraHu3Ma
MIOCPEJICTBOM CKOOPJMHHUPOBAHHBIX PEAKIMi, HANPABICHHBIX HAa MOJJAEPKaHUE TUHAMUYECKOIO
paBHOBECHS BHYTPEHHUX IIPOLIECCOB.
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MOIYJIUPYIOT ONITUMAJIbHBIE (PU3NOIOTUUYECKUE PEAKIINH HA BO3JICHCTBUE SHIOTEHHBIX
U DK30TE€HHBIX (PAKTOPOB, CIIOCOOCTBYIOT MOACPKAHUIO 370POBBS, CHUXKAIOT PUCKH
BO3HMKHOBEHHUS  3a00JICBaHWM,  YCKOPSIOT  TIPOIECCHl  peaduauTaluu |
BBI3IOPOBJICHUS.

B coctaB npoyKToB NUTaHUSI TOMUMO OEJIKOB, )KHUPOB, YIJIEBO/IOB, BOJIbI BXOISIT
MUIIEBbIE BOJOKHA, (PYKTOOJMIOCaxapuibl, CaxapoCHUpPThl, aMUHOKHUCIIOTHI,
METNTH/IbI, MUHEPaJlbl, BUTAMUHBI, U30TIPEHOU IbI, HEHACHIIIICHHBIE JKUPHBIC KUCIIOTHI,
XOJIMHBI U IPYyTHE BEIIECTBA U coeIMHEeHUs. Ha pa3HbIX 3Tanax pocra u pa3BUTHS, TIPU
BBITIOJIHEHUU PA0OT, XapakTepHU3yIOUXCs (PakTopamMu BpPETHOCTH, Pa3INYHBIMU
YPOBHSIMU JIBUTaTEIbHOW aKTUBHOCTH, MOTPEOHOCTh B BBIIICYKA3aHHBIX IMUIIEBHIX
KOMITOHEHTAaX JI0CTAaTOYHO crnerupuyHa. Mexay KOMIIOHEHTaMU TMHIIU CYIIECTBYET
CII0’KHAS CHCTEMA CUHEPTUYHBIX® U AHTArOHUCTHYECKHUX" B3aMMOOTHOIICHUIA.

B mpormecce »BomONMM y KUBBIX OPraHU3MOB C(HOPMHUPOBAIMCH BHAUYaje
nepBUYHBIC 0a30BbIE, a 3aTeM 00JIee CI0KHBIE BTOPUYHBIC MEXaHU3MBbI TIOJIJICP>KaHUS
romeocrasa. [locie oOpa3oBaHus BOABI, pACTBOPEHUS B HEH COJICH, IPUCYTCTBYIOMIUX
B 3E€MHOM KOpe, a B INOCIEOYIOUIEM C MOSBICHUEM JPEBHEUIINX aHa’3pOOHBIX
MUKPOOPTaHU3MOB Ha 3eMJie OSIBUJIMCh U CTaJIU pa3BUBATHCS MIPOCTEHIIINE, a 3aTEM U
Bce 0oJiee CIIOXKHBIC KUBbIe oOpraHu3Mbl. HemocTtarok wuianM M30BITOK MHUIIEBBIX
cyOCTpaTOB CIY>KUT CUTHAJIOM JJisi 0a30BBIX MEXaHU3MOB MOJJIEP )KaHUS TOMEOCTa3a,
BOBJICKAET MMMYHHYI0 M HEHPOHIOKPHHHYIO CHUCTEMbI PETYJIALMU TOMEOCTas3a
OpraHu3Ma 4YeJOBEKa, OMNPEAENIIeT BO3MOXKHOCTH aJanTalud K MEHSIOIIUMCS
YCJIOBHSIM BHEIIHEW U BHYTPEHHEU cpenbl. MEeHssl KOJIMYECTBEHHOE COAECPKAHUE U
COOTHOIICHHE TMOCTYMAIONIMX C MPOAYKTaMH MNHUTAaHUS  (DYHKIIMOHAIBHBIX
MHIPEIUEHTOB®, PEryIMPYIOTCS IIPOLECCHI, IIPOUCXOAAIIKME B OPraHaxX M TKaHsX.

BrisBrienne 0i1aronmpusATHRIX B3aMMOOTHOIICHHN MEXTYy W3BECTHHIMA U BHOBD
00HapyXMBAEMBIMH THUIICBBIMU PETYJIATOPHBIMA KOMIIOHCHTAMH H (PYHKIIUSIMH
OpraHu3Ma Ye0BeKa, YCTAHOBJIEHHWE MEXaHU3Ma ATUX B3aUMOOTHOIICHUHN, HAy4YHO
000CHOBaHHOE WX KOMOWHHUPOBAHHE SBISECTCS B HACTOAIIEE BpEMs OJHUM U3
CTpaTerM4eCcKUX HampaBJICHUM Pa3BUTUS MHIAYCTPUM MPOAYKTOB OOIIEro u
(GYHKITMOHATBHOTO MTUTAHMUS.

B Hnacrosmee BpeMs NpoayKThl (DYHKIIMOHAJIBHOIO MUTAHUS COCTABISIOT HE
6onee 3% Bcex M3BECTHBIX MHUILIEBBIX MPOAYKTOB. B Ommkaitimue 15-20 jet mouis
(GyHKIMOHATBHBIX TPOYKTOB MOXKET 10CTHYb 30% BCEro mpoyKTOBOTO PbIHKA, OHU
MOTYT Ha 35-50% BBITECHUTH TPAIUIIMOHHBIE JIEKAPCTBEHHBIC MIpenapaThl U3 chepsl
peanu3anuu. Ha ceromssimiHuii 1€Hb, (QPYHKIIMOHAIBHBIC MPOMYKTHI SBISIOTCS
CYIIECTBEHHBIM PE3€PBOM YBEJIMYECHUS CPEAHEH NPOJOKUTEIBHOCTH aKTUBHOMN
YKU3HU HACEJICHUSI.

3 Cuneprust - 3TO TOJE3HOE B3aUMOJENCTBHE, dPPEKT OT KOTOPOTO MPEBOCXOAUT CYMMApHOE
JIEUCTBUE NOOTUHOYKE.

4 AHTaronusm — B3auMHOE MoiaByieHue YPPEKTOB, PETUCTPUPYEMBIX TTIOOJUHOUKE.

5 OYHKIMOHAJIbHBIC MHIPEIUCHTHl - BUTAMUHBI, MHHEpPAIbHBIC BELICCTBA, MOJMHCHACHIIICHHBIC
KMPHBIE KUCIIOTHI, TIMIIEBbIE BOJOKHA, aHTHOKCHIAHTHI, a TAK)KE MHIPEIUCHTH POOHOTHYECKOTO
(6bndunobakTepun, JIAKTOOAKTEPUH, COCTABISIONIMNE HOPMAJIbHYIO MHKPO(MIOpY KHUIICUYHUKA
YeJIoBeKa) U MPEeOUOTHYECKOro (CTUMYIHUPYIOMIUE POCT COOCTBEHHONW MHUKPO(MIOPHI KHIICYHUKA)
JEUCTBUA.
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310pOBbE — 3TO TAKOE COCTOSIHUE 4YEJIOBEKAa, KOTOPOE IIO3BOJISIET €My B
KOHKPETHBIX YCIIOBUSX YYBCTBOBATh €051 ¢ PU3NUECKON, ICUXUIECKOMN, COITUATBHON
¥ HPAaBCTBEHHON TOYEK 3peHHus Haubosee KOMGOpPTHO. Y 370pOBOTO YelOBEKa Ha
ONTUMAJILHOM YPOBHE B COOTBETCTBHM C BO3PACTHHIMM HOPMaMHu U MOCTOSHHBIMU
VU3MEHEHUSIMU BHYTPEHHEW, BHEITHEN U COLIMATIBHOM CPEIbI OCYIIECTBIISIOTCS BCE €r0
¢usnonornyeckue (QPyHKIUMU U TMOBEJCHUYECKHE peakiuu (pOKIECHUE, pa3BUTHE,
CO37JaHME U BOCIUTAHUE TMOTOMCTBA, BBDKHUBaHHWE, (U3MUYECKas, AyXOBHas H
COllMaJIbHAS aJanTanus). DTO O03HAYaeT, YTO YEJIOBEK, Y KOTOPOro HET HHMKAKHX
OO0JIE3HEHHBIX OUIYIIEHUH, KOTJa €ro OpraHbl U TKAaHU pabOTarOT, BBIMOJHSS CBOU
GbyHKIMU B MOJIHOM 00beMe (0€3 orpaHUYeHU ), MOXKET CUYUTATh ce0s 370POBBIM.

AHanu3 mokaszaresiei, XapaKTepu3YIOIIMX 370pPOBbE HACEICHUS yOeIUTEIhHO
CBHUJIETEIIbCTBYET O HEYKJIIOHHOM POCTE YHUCJA JIMI, CTPAJAIOIINX WM CKIOHHBIX K
pa3ITUYHBIM 3a00JIEBAaHUSM, TPEXKAEC BCErO K TaKUM, KOTOpBIC MOJYYUIU Ha3BaHHE
«Oome3nert mmBWIM3anuMu». K  HUM  claeAyeT OTHECTH TaK Ha3bIBaEMbIC
ONIMOPTYHUCTHUECKHE WH(DEKINH, TMMOPaKAIOIUE HOBOPOXKIACHHBIX M OONBHBIX,
HAXOSLIUXCS B CTAllMOHApaX, 00JIE3HU CUCTEMBI KPOBOOOpAIIEHHS, OHKOJIOTHYECKHE
3a00JIeBaHMs, MOYEKAMEHHYIO U JKETYEKaMEHHYIO 00JIe3HU, OpOHXHANbHYIO aCTMYy U
JIpyrUe ajiepruyeckue 3a00JeBaHusl, TeNaTUThI, OXKUPEHUE, TOAATPY, OCTEOXOHIPO3
U UWHBIE MOpaXeHUs CYCTaBOB, ocTeomnopo3, auader. [lo mannsiM Bcemupnoi
OpraHu3alliyi 3/JPaBOOXPAHEHUS MHOTHE M3 ITHX OOJIe3HEH, SIBISIOTCS MPUYUMHON
CMEPTH W UHBAIHUHOCTH B pabOTOCIOCOOHOM BO3pacTe. 3a00JIeBaHUSIMU CUCTEMBI
KpOBOOOpaIlleHusi B  Hacrosmiee Bpems crpagator g0 40%  HacelneHwus.
310KaueCcTBEHHbIE HOBOOOPA30BaHUSI U MIPEAPAKOBBIE COCTOSTHUA oT™MeuatoTes y 30%
B3pPOCJIOTO HaceJeHHsI, OOJIE3HHU JKeNyJ0YHO-KUIIIEUHOTO0 TpaKkTa OOHapyKUBAIOTCS Y
6omnee 20% B3poCHbIX U AeTel U, Mo mporHo3aMm, k 2030 roxy sta mudpa TOCTUTHET
40%. Y 53% MyxuuH U 19% *KeHIIMH, TPOKUBAIOIINX B MHIYCTPUAIBHBIX CTPaHAaX,
BBISIBJIICHO MOBBIIIEHHOE COJIEpKaHue IIABEIeBOM KUCIOTHI B MOYe, IpH 3ToM y 5-20%
aojaed  npu  AgocTikeHuu — 70-JeTHero  BO3pacTa, OTMEYAIOTCS  HPUCTYIIBI
MOYEKaMEHHON OO0JIE3HU. Y KaXKIOT0 TPEThEro >KUTENs IJIAHEThl UMEIOTCS T€ WIH
WHBIE AJJIEPTUYECKUE MTPOSIBICHHUS.

JluHamuka rokasateseil 3a001€eBaeMOCTH JIeTel U MOJPOCTKOB, 00YCIOBIIEHHAS
BO3JIeHiCTBUEM (DAKTOPOB MUTAHUS, 0OPa30M KU3HH MPECTaBICHA B IPUIIOKEHUH 1.

Ha npotsbkennn Bcero mepuoja CyIIeCTBOBAaHUS YEJIOBEUECKON LMBUIN3ALMHU
NpEeANPUHUMAIIUCH MOMBITKM OTBETUTh HA BOIPOC: MOYEMY 3TO MPOUCXOJIUT U KaK
HauMHAITCA Ooyie3HH? OTOT BONPOC BOMPOCOB JJIsi MEAMIIMHBI BCEX BpPEMEH
COXPAHSET CBOK AKTYaJIbHOCTh U B Hamu AHU. Bo BTopoi nonoBuHe XIX u Hayane
XX Beka B NEPHOJ TaK HA3bIBAEMOT'O «30JI0TOI0 BEKa» MHKPOOMOJIOrUH, Ojarogaps
HayuHbIM jgoctxkeHussM Jlyun Ilactepa, PoGepra Koxa, [layns Dpnuxa u apyrux
BBIIAIONINXCSI MHKPOOHOJIOTOB, YJAJl0Ch YCTAHOBUTH, YTO MHOTHE 3a00JeBaHUA,
CKIIOHHBIE K PaclpOCTPAHEHUIO, CBA3aHbl C KOHKPETHBIMH MUKPOOPTraHU3MaMu —
B030yauTenaMu nHpekunid. OCHOBBIBAsICh HA 3TUX JOCTHKEHHX, ObUIN pa3pabOoTaHbI
XUMUOTEPANIEBTUYECKUE  Mpenaparbl, BaKUUHBI,  YYBCTBUTEJIbHBIE  METOJbI
JTUArHOCTUKH, MO3BOJMBLIME OCYIIECTBIIATh PAaHHEE BBISBICHHE, MPOPUIAKTUKY H
JeYeHHE TakuX HWHQEKIMOHHBIX 3a00JIEBaHMI, KakK: 4yMa, XoJiepa, JAU3EHTEpHs,
TyJsipeMust, CUUITUC, TyOepKyJie3, TOHOpEs, JIETIpa, SUIEMUYECKU MEHUHTUT, OCTIa,
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MOJINOMUEIIUT, OpIOMHONW W CHIMTHOM THU(BI, Opylemies3, TyOepKyie3, CTOJOHSK,
mudTepus, MaISIpUsi © MHOTHE JIPyTHE.

B 1907 rony N.M. MeuyHUKOB BBICKa3ad MPEANONIOKEHHE, YTO MPUUYUHOUN
BO3HUKHOBEHUSI MHOTHX 3a00JIEBaHUN SIBIISICTCS COBOKYMHBIM A(()EKT HA KICTKH U
TKAHU MaKpOOpraHu3Ma pPa3HOOOpa3HbIX TOKCMHOB M JAPYIMX METabOIUTOB,
MPOAYLUPYEMBIX MUKPOOPTaHU3MaMH, BO MHOXKECTBE IPUCYTCTBYIOIUMH Ha KOXKE U
CIIM3UCTBIX YEJIOBEKAa U JKUBOTHBIX, MPEXKJE BCEro B MUIEBApUTEIbHOM TpakTe. K
COXKaJICHUIO, B TMOCJEAYIOIINUE TOAbl B CUIy psifa OOBEKTHBHBIX M CYyOBEKTHBHBIX
NPUYMH BHHMAaHHE K pPOJM MHKPOOPraHM3MOB XO3fMHA B Pa3BUTUU MHOTHUX
pacnpocTpaHEeHHBIX 3a00JIeBaHUI YelIOBEKa HE IOOIIEHUBAIOCh.

B 30-60 ronet XX croserus nepBONPUYUHY MHOTHX MMaTOJIOTMYECKUX MTPOIIECCOB
CTaJIM CBS3bIBATh C HAPYIICHUSIMHU, BOZHUKAIOIINMU B IEHTPAJIbHON HEPBHOM CUCTEME.

B 70 rogax XX cronerus kanajackuii matojor ['anc Cenbe copmynmpoBan
KOHIIETIIIMIO CTPecca, BBEN MOHITHE «OOJIE3HW aJanTaiumy, CUATasi, YTO B OCHOBE
MHOTHUX 00JIe3HEH YeoBeKa JiexKaT HapyLIeHHs OanaHca 3JeKTPOIUTOB U CTEPOUIHBIX
TOPMOHOB.

JlocTkeHuss B 00JJACTM TEHETUKU U MOJIEKYJIAPHOM OHOJIOTMH, a TaKXe B
obacTu 3KcrepuMeHTanbHO nMMyHOJI0THH B 70-80 romax XX CTOJIETHS TTO3BOIUIH
CMECTUThH aKIEHThl B TOJIb3Y HACIEJCTBEHHOTO W/WJIM MMMYHHOT'O I'€HE3a MHOTHUX
COBpPEMEHHBIX 3a00JieBaHMIl uenoBeka. Hawanuch akTUBHBIE MOUCKU JA€PEKTHBIX
T€HOB B XPOMOCOMAX, MEPBUYHBIX W BTOPUYHBIX UMMYHOJE(UIIMTOB, MPUUYMUH HX
BO3HUKHOBEHUSI M TNATO(PU3MOJIOTHYECKUX M3MEHEHHH KakK CJEJACTBHE ATHUX
HapymeHuid B Makpoopranusme. C Havana 80-rogoB yBenudeHHE uncia OOJe3Hen
YeJOBEKa CTalu CBS3bIBaTh C YXYJUIEHUEM COCTOSIHUSI OKPYKAIOUIEH Cpelibl
AHTPOIIOT€HHOI'O IIPOUCXOKJICHUS, BBICOKOM CTENEHBIO ypOaHu3anuu,
TUINIOJIMHAMUEH, XUMHU3AUUEH  CEJIbCKOXO3IMCTBEHHOIO W MPOMBIIUIEHHOTO
MPOU3BO/JICTBA, ITUPOKUM BHEJAPEHUEM B OBIT U 3[pAaBOOXPAHEHNE HOBBIX XUMUUYECKUX
COEAMHEHNN CUHTETUYECKON TPUPOJIBI.

[lepeuncieHHble MOIX0/IbI K TOHUMAHUIO MIPUYUH BOSHUKHOBEHUS 3a00JI€BaHUM
00bEeIUHIET MOHUMAHKE, YTO NEpPBUYHAS POJiIb B (DOPMUPOBAHUM TaK HA3bIBAEMBIX
«COMATUYECKHX» 3a00JI€BaHUN ONpENEeNseTCs MW3MEHEHUS MU B (PYHKUUAX H
OMOXMMHUYECKHMX PEAKIHUAX DYKAPUOTUUECKHMX® KJIETOK OpPraHOB M TKAaHEH deloBeKa.
DTO ABWJIOCH OCHOBOM ISl pa3pabOTKH OOJILITMHCTBA COBPEMEHHBIX JIEKaPCTBEHHBIX
npenaparoB. braromaps mpou3BOJICTBY MOAOOHBIX (hapMalleBTHUECKUX CPEJCTB,
BBHICOKOMY YPOBHIO MEIUIIMHCKOTO OOCTY>KMBAaHHMSI M pPAaHHEW JIUAarHOCTHKU
BBICOKOPA3BUTHIM CTpaHaM yAAaeTCs CAEPKUBATh AATbHEHIINNA pOCT 3a00JI€Ba€MOCTH
M CMEpPTHOCTM  HaceneHus.  JlanpHeiimee  pa3Butue  (papMarneBTHUECKON
MPOMBIILJIEHHOCTH HAa OCHOBE JOMHUHHPYIOIIEH B HACTOSIIEE BpPEeMsl KOHLEMLINU
3I0pOBbSl U MPUYMH 3a00JIEBAEMOCTH CaMoO MO cebe CcrocoOCTBYET MPOAOIKEHUIO
3arpsA3HEHUS] OKPY’)KAlOUIEed CpeAbl, BO3HUKHOBEHHUIO HOBBIX 3a00JIeBaHUU U
YBEJIUYCHUIO YHCJIa 3a00JIEBITUX W3BECTHHIMA B HACTOSIIEE BpeMs OOJE3HSIMHU.
TpanuiOHHBIE TMOAXOJBI TMOCIEIHUX ACCATIICTHH K NpuduHaM (HOPMHUPOBAHHUS
MHOTHX  PAacHpOCTPAaHEHHBIX  3a00JieBaHWI  4YeloBeKa Oosbllle HE  JAloT

® DykapuoTHUECKHE KIETKU — KJIETKH, HMEFOIIHE SPO.
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KOHCTPYKTHUBHBIX UJIEH U TIPEIIOKEHUH K pa3paboTke BRICOKOI(DPEKTUBHBIX CPEICTB
U npueMoB  NpodUIAKTHKKM W JICYCHHS  aTepOCKiIepo3a, THUIEPTOHUH,
HOBOOOpA30BaHUM, AJIEPTHil, APYrUX MNATOJOTMYECKUX COCTOSSHUM M CUHIPOMOB,
YHUCJIO CIIy4aeB KOTOPBIX MEMJIEHHO, HO HEYKJIIOHHO BO3PACTAET.

B 1985 rony 3apyOexubie uccnenorarenu S.B.Eaton u M.Konnor Bbickazaiu
TUIOTE3y, YTO POCT OOJe3HEeW IMBWIM3alUU BO BTOpOMl mojoBuHE XX BeKa
0OyCJIOBJIEH TE€M, YTO T'€Hbl COBPEMEHHOTO 4YeJIOBEKa, aJallTUPOBAaHHBbIE B TEUEHUE
MOYTH MUJIJTMOHA JIET 3BOJIOLMHU K )KU3HEHHBIM YCTOSIM U MHIIE MPEIIIECTBEHHUKOB,
OKa3aJIMCh HEJOCTATOYHO YCTOMYMBBIMM K PE3KUM HU3MEHEHHSIM 00pas3a KU3HU
yesioBeka 3a nocieauaue 100-200 ner.

Bo Bce Bpemena rpo6iema nuiiy Obi1a OJHOM U3 CAMBIX BaXKHBIX, CTOSIIINX TTEPE/T
YEJIOBEUECKUM 00IIecTBOM. JIeMCTBUTENBHO, aHAMU3UPYS KYJIbTYpHbBIC TPAIUIIUU U
3aKOHbI, CBS3aHHbIE C TWTMEHOW MHTAHUS HAIIMX JIPEBHUX MPEIIIECTBEHHUKOB,
xuBlIKX B Meconortamuu, Erunrte, Kutae u npyrux crpanax JlansHero u Cpennero
Bocroka, IpeBueit ['pennu 1 Pumckoit nmMnepun, Mo>kHO OOHapYKUTh CBUIETEIILCTBA
TOTO, YTO €€ HECKOJIBKO THICAY JIET Ha3aJl JOMUHUPOBAJIO IIOHUMAaHUE, YTO 310POBbE
YeJI0BEeKa B HAMOOJIbIIEH CTENEHN ONPEIESeTCs XapaKTepOM U MOJTHOLIEHHOCTBIO €ro
NUTaHUS, CTENEHbIO (U3MYECKOM AKTUBHOCTH, TAPMOHUU JyXa U COLHUAIBHOU
YAOBJIETBOPEHHOCTH.

Breinarometics pycckuii ¢puzuonor M.I1.ITaBnoB npu Bpyuenun emy B 1904 roay
HobGeneBckoil mpemMun mucai, 4TO «HAJ BCEMH SIBJICHUSIMH YEJIOBEUYECKOW KU3HU
TOCIIOJICTBYET 3a00Ta 0 xJjiebe HacyHoM. OHa npeacTaBiiseT co00i Ty ApeBHEHIIYIO
CBsI3b, KOTOpas OOBEIUHSET BCE JKMBHIE CYLIECTBA, B TOM YHCJIE M YEJIOBEKa, C
OKpy>Xarolled ux mnpupoaoi». I1o BblpaxeHnue M.IL.IlaBmoBa kak Henb3sd Jydlle
NOJYEpKUBACT 3HAUYMMOCTh MUIIEBOr0 (axTtopa B (OPMUPOBAHUU 30POBbI U
IIOJIHOLICHHOCTH JKU3HU 4esioBeKa. [lomcunTano, 4To Ha NMPOTSKEHUM CBOEU KU3HHU
CPEOHECTATUCTUYECKUN YEJIOBEK CheNaeT OKOoJI0 60 TOHH pa3IMYHBIX IPOIYKTOB
MUATaHUS.

KonundecTBo u cTpyKkTypa noTpedsisieMoi MUIM B 3HAUUTEIbHON CTENEHU TaKKe
CBSA3aHbl C (PU3MYECKOW AKTUBHOCTBHIO UEJIOBEKA, €ro MCUXUYECKUM COCTOSIHUEM H
COLMAJIbHBIM MOJI0KeHUEM. COTJIaCHO COBPEMEHHBIM MPEICTABIEHUSAM PALMOHATBHOE
NUTaHUE JIOJDKHO O0O0ecreynBaTh YEJIOBEKY PAaBHOBECHE MEXIY IOCTYMAIOIIeH u
pacxoyemoii sHepruei (0amaHc SHEPTUH), yIOBIECTBOPEHHE MOTPEOHOCTH OpraHu3Ma
B HEOOXOJIMMOM KOJIMYECTBE OPraHMYECKUX M HEOPTaHUYECKUX COeIUHEeHMH (OanaHc
IUTACTUYECKOTO0 MaTrepHaia), COONMIoJeHNe peXuMa MuTaHus. TakuMm oOpa3zom, ¢
OOIIETPUHATON TOYKM 3PEHHUSA, TMHIIEBble MNPOAYKTHl MPEACTABISAIOT COOOMU
SHEPreTHUECKUd U OWOCHHTETHYECKHH MaTephasl >KHUBOTHOTO M PACTUTEIHHOTO
MIPOUCXOXKICHUS, HCIOJIb3YEMbIi B HATypaJlbHOM WU TepepaboTaHHOM BHUJE B
KAaueCTBE UCTOYHMKA SHEPTUH, INTACTUYECKUX U BKYCO- apOMaTUYECKUX KOMIIOHEHTOB,
HEOOXOMUMBIA [T POCTa, Pa3BUTUA W (YHKIIMOHUPOBAHUS OPraHOB M TKaHEH
YEJI0BEKA.

Pesynbrarel uccnenoBaHuid U HAaOMIOJEHUN YOEIWTENbHO IOKAa3bIBAIOT, YTO
IPOIYKThI MUTAaHUS 00JAAA0T HE TOJIBKO MUTATENbHOW HEHHOCTBIO, HO U PETYIUPYIOT
MHOTOYHCIICHHbIE PYHKIIUU U OMOXMMUYECKHE PEAKIMU OpraHu3Ma. B cBs3u ¢ 3Tum



50

CTaJln 00CYX/aThCs BOMPOCHI HE TOJBKO PALMOHAIBHOTO, HO M TaK HAa3bIBAEMOTO
30POBOTO ITUTAHUS.

[Tox 310pPOBBIM TIMTAaHUEM' NPENJIATAETCS MOHUMATh YHOTPEOIEHHE B IHILY
TAaKMX NUIIEBBIX CyOCTaHIM, KOTOPbIE B MaKCHUMAJIbHON CTENEHH YAOBIIETBOPSIOT
NOTPEOHOCTH YEJIOBEKAa B HOHEPreTUYECKHX, IUIACTUYECKUX M PEryISTOPHBIX
COCAVHEHUAX, YTO MO3BOJAET TMOAAEPKUBATH 3I0POBbE M NPEAOTBPAIIATH
BO3MOXHOCTbh BO3HUKHOBEHHS KAKMX-TUOO OCTPBIX U XPOHUYECKHUX 3a00JI€BaHUM.

Poct yucna «Oone3Hed UMBWIM3ALMUY» B HAWOOJNbILIEH CTENEHH B IMOCJIECAHHE
JecCSITUIIETHs] 00yCIIOBJIEH YBEJIMUYEHUEM CTPECCOBBIX BO3JICHCTBUI Ha 4EJIOBEUYECKYIO
HOIYJISILMIO, CHM)KEHUEM (PU3MUECKOM aKTUBHOCTH, BHEAPEHUEM COBPEMEHHBIX
TEXHOJIOTUH BBIPAILMBAHUS, XPAHEHUS, IOATOTOBKH IHILEBOIO CHIPbS U MPOAYKTOB
NUTaHUusl (CTUMYJISITOPBI POCTa, YCUIUTENH BKyca, crabmiuzatopbl). OcoOeHHO
CYLIECTBEHHO OTH M3MEHEHUs 3aTPOHYJIM MHUIICBOM PALMOH W IPUBBIYKM INpHEMaA
nuiny. IloaTBepkaeHneM 3TOro Te3uca CIy)KaT HaOMIOJCHHS 3a KUTENIIMU TeX
PErHOHOB 3€MHOI0 11apa, B YCTOM, KU3HU KOTOPBIX €I1l€ HE NMPOHUKIIA COBPEMEHHAs
nuBWIM3anMs. Tak, y KOPEHHOIO HACEJIEHWsT MHOTHUX OCTPOBOB MuKpoHeE3uw,
rIyOMHHBIX Tepputopuil Adpuku u FOxHOM AMepukd, NMUTaHHE KOTOPBIX Majo
OTJINYAETCSI OT TaKOBOIO OT HX JPEBHUX MPEAIIECTBEHHUKOB, NPAKTUYECKHU
OTCYTCTBYIOT IIPU3HAKU aTEPOCKIIEPO3a, CaXapHOIo aAuabeTa, OpOHXUAIBHOU aCTMBI.
YacroTa BOSHUKHOBEHUS PaKa JIETKUX, TOJICTON KUILKH, TPYIHOM kKee3bl, UH(ApPKTOB,
UHCYJIbTOB, CAXapHOTro auadera u Apyrux 0ojie3Hel HIMBUIIN3allMU BO MHOTO pa3 HIXKE,
YeM y OJKHTeNled pa3BUTBHIX cTpaH EBpombl, Amepuku u Asuu. HalGmopenwus,
IIPOBEJICHHBIE HAa MPOTSHKEHUM HECKOJIBKUX JecATWiIeTHd 3a 17 pa3nuuyHbIMU
THOCAMH, NPOXKHUBAIOINIMMH B CEBEPHBIX W B cyOTpommueckux obnactsax CLLIA,
IIOKA3aJdu, 4YTO Yy NPEACTaBUTENEH TEX HApPOJHOCTEW, KOTOpBIE NPHUHSIM TakK
Ha3bIBaEMbIN 3aM1aTHOCBPOIICHCKUN 00pa3 KU3HHU, YACTOTa BOZHUKHOBEHUS CEPACUHO-
COCYIUCTBIX 3a00J1€BaHM Bo3pociia B 8-12 pa3, S3HIOKPUHHBIX HapylIeHU# - B 5 pa3
II0 CPAaBHEHUIO C TEMH, KOMY YJAJIOCh COXPAaHWTh TPAJWLMOHHBIA YKIIAJ KU3HH.
Cpenn 35THUYECKOT0 HAaCENEHUS, POAOJIKAOIIETO COXPAHATh TPAAULIMOHHBIN JJISI HUX
o0pa3 >KM3HM, MNPAKTUYECKH OTCYTCTBOBAJIM TaK Ha3blBa€Mble AayTOMMMYHHbBIE
3a0oyieBaHus, KpaliHe peako OOHapYXUBAIKMCh aJJIEPTUYECKHE IPOSBICHUS.
CpaBHUTENBHBIN aHAIN3 [T0OKA3aJ, YTO MUIIEBON PAallMOH COBPEMEHHOIO YKUTENS TAK
Ha3bIBAEMbIX IIUBMUJIM30BAHHBIX CTPAH MHUPA COAECPKHUT OONbIIOE KOJIUYECTBO KUPA,
MOHOHEHACBHIIIEHHBIX U HACBILEHHBIX XUPHBIX KHUCIJIOT, MOBapeHHOM conu. [Iuma
KUTENeH, KOTOpPhIX MaJlo KOCHYJaCh COBpPEMEHHas IMBWJIM3alMs, Oorara
HEHACBIILEHHBIMU KUPHBIMH KUCJIOTAMM, MUHEPATGHBIME COJIIMHU, M30IPEHOMIAMU®
(mpeaecTBEHHUKH JTUNUA0B), BUTaMuHaMU A 1 C, TUIIEBBIMU BOJIOKHAMH.

3a mocienHue IBECTU JIET HAOMI0JAeTCsl CHUKEHHE YCTOMUMBOCTH YeNOBEKa K
BO3HUKHOBEHUIO PA3JIMYHBIX OCTPHIX U XPOHUYECKHUX 3a00JI€BaHUI, OTHOMN U3 IPUYUH
CIIy’)KUT W3MEHEHHE IMHIIEBOrO MOBEACHMS - YBEJIMYEHUE YNOTPEOJICHHS B IUIILY
paduHUPOBAHHBIX MPOIYKTOB (Caxap, paCTUTEIbHOE M CIMBOYHOE MACIO, KPETKHE

! 3}10pOBOC NUTaHUC—— OTO IIMUTAaHUC, 06ecnqu/IBa}omee pOCT, HOPMAJIBHOC PA3BHUTHUC U

KU3HECITEILHOCTh YEJIOBEKa, CIIOCOOCTBYIOIIEE YKPEIUICHUIO €ro 3JI0pOBbS U MpOodHIaKTHUKE
3a00JIeBaHUIA.
8 M30npeHou b - IpeIecTBeHHUKY JIMIHIOB.


https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5
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QJIKOTOJIbHBbIC HANUTKH). PaduHupys MpoayKThl MUTaHUS, YOUpas Tak Ha3bIBacMbIC
OasacTHBIC BEIECTBA, YEIOBEK HA MPOTSHKEHUM MHOTHX TMOCIEIHUX JNECSITHICTUN
co3aaBaj MPOIYKThl MUTAHUsS, OOOTAIICHHBIC JIETKO YCBaWMBAaCMBbIMH yTieBOgAaMu. B
pesyiabTaTe OBUIM TIOJYYEHBI TPOMYKTHI, JUIICHHBIE MHOTUX BUTAMHUHOB,
PACTUTENBHBIX BOJIOKOH W JPYTHX, KpallHe HEOOXOAWMBIX JIs 370pPOBbI U
UMMYHUTETA THIIEBBIX KOMIIOHEHTOB. [locKoNbKy oOpa3 >KM3HH COBPEMEHHOTO
YeJIOBEKa XapaKTEPHU3yeTCs] MATOIIOABHKHOCTHIO, H30BITOYHOE KOJIMYECTBO KAIOPHH,
IoJlydaeMoe B pe3yJibTaTe yIoTpeOsacHusT padMHUPOBAHHOTO caxapa, NMPUBOJMT K
pucKaM 3a00J1eBaHUN TOIKETYIOYHON KeJie3bl, TOBBIIIEHHOMY BBIOPOCY MHCYJIMHA,
CHUKEHUIO 00pa3oBaHMs B KJIETKaxX TJIUKOTeHa M, KakK CJEICTBHE BCETr0 3TOrO,
OTJIO)KCHUIO HK30BITOYHOTO KOJUYECTBA JKUPA, PA3BUTHIO OO0JIE3HEH CHUCTEMBI
KPOBOOOpAIIIEHHsI, CaXapHOTo ruadera.

Cnenyromeir 0OCOOEHHOCTHIO HW3MEHEHHS JIUEThl COBPEMEHHOTO YEeJIOBEKa,
SIBJISICTCSI PE3KOE YMEHBIIICHUE MOCTYIUICHHUS B OPTaHU3M C MHINEH MOJIOYHOKUCIBIX
OaxTepuii. B HacTosIIIee Bpemsi JKUTEITH Pa3BUTHIX CTPAH YIOTPEOISIOT B MIJLTHOHBI
u Ooyiee pa3 MeEHbIIE TMOJOOHBIX MHUKPOOPTAaHW3MOB, 4YeM WX JPEBHHC
NPEAMIeCTBeHHUKU. Hamm mpeakn [y COXpaHEHHUS MPOMYKTOB  MUTAHUS
WCIIOJIB30BAIM JIMIIIb E€CTECTBEHHBIC CIOCOOBI KOHCEPBAIIMW: BBICYNIUBAHUE WIIH
OPUPOAHYIO (PEPMEHTALMIO 33 CUET MOJIOYHOKHUCIBIX U APYTUX MUKPOOPraHU3MOB,
CIy4yallHBIM 00pa3oM TOMAJAIOIIMX B PACTUTEIBHYI0 U JKHUBOTHYIO TMHUILY U3
OKpYy>Karole cpebl. B pesynbrare epMeHTay MHOTHE TPOAYKTHI 000ranairuch
MUJUIHAPJIAMU MOJIOYHOKHUCIBIX OaKTepuii, puOOB M MPOIyKTaMH MX METabOIM3Ma
(leTyure >KMPHBIE KMCIIOTHI, IENTHIBL, IMOJHAMUHBI, BUTAMHHEL, AHTUOHMOTUKO-
CXOXHE CyOCTaHIMU), KOTOpbIE, TOMAaB B MHUIICBAPUTEIbHBIA TPAKT, BHOCHIU
CYIIIECTBEHHBIN BKJIAJl B MOJICPKAHNE UX 370pOBbi. K coxanenuto, n3-3a BHEAPCHUS
TEPMUYECKON  O0OpabOTKM TPOAYKTOB THWUTaHUS, aOCONIOTHOE  COJEpPIKAHHE
MOTIATAFOIIMX B OPTaHW3M YEJIOBEKAa MOJIOYHOKHUCIIBIX MHKPOOPTaHHW3MOB 3aMETHO
yMeHbITMIOCh. Kak cimeacTBue 3TOro, Cpokw  (popMUpOBaHUS HOPMAaJIbHOM
MUKPO(DIIOPEI PE3KO BO3POCTH, M3MCHWJICS KA4eCTBCHHBIM W KOJUYCCTBCHHBIA €€
COCTaB. OJTOMY TaKXe CIOCOOCTBOBAJO IIMPOKOE HCIHOJb30BaHME B XX BEKe
AHTUOMOTHKOB.

BaxxHoit 0COOEHHOCTBIO COBPEMEHHON JMETHl SBISETCS TAaKXKE HW3MEHEHHE
COCTaBa U COOTHOIICHHMS, YIOTPEOISIEMBIX B MUIY KOMIIOHEHTOB, YYacCTBYIOUIUX B
o0OecrieueHU OpraHu3Ma TUIACTUYECKHUMH W PETYJIATOPHBIMU COEIMHECHUSIMH.
YnoTtpebieHne nmpeuMyIieCTBEHHO MUIUA PACTUTEIHLHOTO (KOPEHBbS, OPEXH, TIJIOJIbI,
3eJIeHb, TPHOBI, ATOBI, GPYKTHI), PeKE PHIOBI M Msca MPHUBOIIIO K (OPMUPOBAHUIO
panyoHa MeHee OoraTtoro O€JIKOM, HO COJepXkalluM CYIIECTBEHHO OoJbliee
KOJIMYECTBO MHHEpAJIbHBIX COJICH, TMHUIIEBbIX BOJOKOH, AaHTHOKCHIAHTOB. B
HACTOsIIIIee BpeMs cpeaHecTatucTruueckuii uenoek B 10-20 pa3 Gosbiiie ynorpeodiser
CoJIel HaTpHsl, B YETHIPE pa3a HACBIIEHHBIX XUPHBIX KUCIOT. COOTHOIICHHE oMera-6
K oMera-3 XKUPHBIM KHUCIIOTaM B TMHUIIEBBIX MPOAYKTaX, UCTOIb3YEMBIX B MPOIIIOM
crosieTud, Ob10 2:1. Y COBpeMEHHBIX 3CKUMOCOB 3TO COOTHOIIIEHUE paBHsieTcs 1,7:1,
y KOPEHHOTO HaceseHus: SMoHUK 3TO COOTHOIIeHUEe Onm3Ko K 12:1. YV coBpeMeHHBIX

° TlonMaMu1HbI BBITOIHAIOT (YHKIIMIO MOLYJISTOPOB HEHPOMETMATOPHBIX CHCTEM MO3Ta.
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KUTEJIE KOHTUHEHTAIBHBIX TOCYJAapCTB COOTHOIIEHUE ATUX KUCJIOT B MUIIE HOCUT
00paTHBIN XapakTep, U MOpoi MOKeT gpocturath 50:1, 4To HE MOXKET OJaroNMpHUITHO
CKa3aThCs Ha 3J0POBBE.

OTMeuaeTcsi CyIIECTBEHHOE CHW)KEHHE YPOBHS HEOOXOJUMBIX YEIIOBEKY
MUIIEBBIX MHTPEIMEHTOB TMpPU NPUTOTOBIEHUM MHUIIU. COBpEMEHHBIE METOJIbI
00pabOTKM MUIIEBBIX MPOAYKTOB KaK JJii HEMOCPEACTBEHHOTO MX MOTPeOJIeHUsS B
NUILY, TaK U U1 JJIATETLHOTO XPAHEHMSI TAK)KE BHOCST CBOM HEOJIaronpusiTHbINA BKJIa
B JMETy Hallero coBpeMeHHuka. [IpupyduB Oronb, a 3arem, pa3paboTaB Apyrue
IpUEeMbl TEPMHUYECKOM, (PU3MUECKOM U XUMUYECKOM O0OpaOOTKU MHIIM, YETIOBEK B
3HAUUTENIBHON CTEMEHH COKpaTW €€ NUTATEIbHYH LUEHHOCTb, pa3pyllIni TE €€
KJIFOUEBbIE  KOMIIOHEHTBI, KOTOpbIE€ KpaHE HYXHbI, I HOPMAJIbHOTO
dbyHKUIMOHUpOBaHUS  opraHu3ma. K coXalleHWIO, COBpEMEHHas  MUIIeBas
IPOMBIIINICHHOCTh, MaJI0 oOpalaeT BHUMAHUS Ha TO, YTO BAKHEUIIINE KOMITOHEHTHI
MWLM  pa3pyllalOTCs TMPU  OYUCTKE, BBICYLIMBAHUW, HArPEBAaHUU U MpPH
3aMOpaxuBaHuU. Tak, B MPOLECCE OUUCTKHU 3€PHO YTPAUYMNBAET CBOU BayKHBIE TUIIEBBIE
AJIEMEHTBI, PACHOJIOKEHHbIE B OOOJIOUKE 3€pHAa - BUTAMHUHBI, AHTUOKCHJIAHTBI,
aMUHOKUCIOTHL. Eciin paccMoTpeTh Bce 3Tallbl MPUTOTOBJIECHUS MUILIEBBIX Macell U
AKUPaA, TO MOKHO YOEIUTHCSI, UTO CO cOOpa CEMSIH U 3€pPEH, UX BBICYIINBAHUS, OUUCTKH,
pa3aBIMBaHMs, HArPEBAHUS, IKCTPAKIUHU, OTACIECHUS, OYUCTKH, YCTPAHEHUS 3aI1axa,
B TOW WM WHOW CTENEHU KOHEUHBIA MPOAYKT JIMIIAETCS KIFOYEBBIX MUTATEIbHBIX
KOMIIOHEHTOB B PE3yJbTAaT€ CAaMOOKHWCIEHHUS, THAPOIN3a, U30MEpU3ALUU, YTPAThI
TOKO(EpOJIOB.

B kaudectBe npumMepa 3aBUCUMOCTH LIEHHOCTH JJIs1 3JI0POBbsI YEJIOBEKA MPOIYKTa
MUTAHUS OT CHIPHSI MOTYT OBITh JAHHBIC O COCTABE HEHACHIIIICHHBIX YKUPHBIX KUCIIOT B
10JICOMHEYHOM Macie. [Ipu nmonyyeHnn Macia U3 ceMeudek MOJCOJHEYHUKA, B3AThIX
Ha 10-i 1eHb, COOTHOIIEHHE B TOTOBOM NPOAYKTE omera-6/omera-3 paBno 3:8, mpu
UCIIOJIb30BaHUU COOpaHHBIX ceMeuek Ha 30 JeHb 3TO COOTHOIIEHUE focturaet 12:1, a
Ha 90 nenb oT uBereHus — 24:1. 3eneHble OaHaHBl XAPAKTEPU3YIOTCS MEHBIIUM
[JIMKEMUYECKUM HHJIEKCOM, YEM JKENIThIE CIiejible OaHaHbl, MOCKOJIbKY IMOCIEAHUE
cozepkaT OoJibliie OBICTPO YCBOSIEMBIX caxapoB. Hamm mpenku mpeumyIiecTBeHHO
ynotpeossiiv GpyKThl U OBOIIH 33/10JT0 JI0 TOT0, KaK OHU cO3petoT. OPYKThI U OBOIIH
00Jaat0T MOIIHBIM AHTUMYTareHHbIM U MPOTHUBOPAKOBBIM 3 dexTom, Omaromaps
HAJIMYUIO B HUX OOJIBIIET0 KoJu4yecTBa (p1aBOHOMAOB U IryTaTuoHa. OCOOEHHO MHOTO
AHTUOKCUJAHTOB B OKPAIICHHBIX OBOIIAX U (PPyKTax. DTO MOCIYKUIO OCHOBAHHUEM
AMEpHUKaHCKOMY MPOTUBOPAKOBOMY  OOIIECTBY PEKOMEHIOBAaTh €KETHEBHOE
yHnoTpeOIeHHE KaXKIbIM B3POCIIBIM YE€TIOBEKOM OT IISITH J10 BOCBMU PAa3IUYHBIX CBEKUX
oBol1Ieil U GpykToB. B mporiecce mpuroToBIeHMUS UM 3HAYUTEIHLHOE KOTNYECTBO (OT
5 1o 80%) pacTuTeNbHBIX aHTUMYTAreHHbIX cyOcTaHIuil paspymaetcs. 90% poiObero
&KHUpa, Ooratroro omera-3 KUCJIOTaMH B TMPOLECCE TMOArOTOBKM MOJBEPraercs
TUAPOrEeHU3alMU, KOTOpasl yAasieT 3TU MPUPOIHBbIE aHTHOKCUIAHTHI. boiee Toro,
UCXO/sI U3 TEXHOJIOTUYECKOM 11e7IeCO00Pa3HOCTH B yIepO MOJIE3HOCTU JUISI 310POBbS,
pacuIupsitOTCSl TTOCEBBI U BhIpPAIIMBAHUE T€X PACTEHUM M >KUBOTHBIX, MPOJYKTHI U3
KOTOPBIX JIYYILIE€ XPAHATCS, HO JIUIIEHBI CTOJIb HEOOXOAUMBIX ISl OpraHU3Ma YeJI0BEKA
JIETKO pa3pylIaeMbIX MHILEBBIX KOMIIOHEHTOB. Hampumep, mpuoputeT oTAaercs
pacTeHusiM, B Macje KOTOpbIX OOJbIIE COAEPKHUTCS >KHPOB, OTHOCSIIMX K KIIACCy
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omera-6 BMECTO oMera-3, TOCKOJIbKY MOCJIEIHUE OBICTPO OKUCIISIFOTCS M CYIIIECTBEHHO
COKpalal0T CPOKHU TOJIHOCTU MUIIEBOr0 MPOAYKTa. MexXay TeM MOCHIeIHssl rpymnmna
HEHACHIIMCHHBIX  JKUPHBIX  KHUCIOT, OyAy4d TPUPOJHBIM  aAHTHOKCHUIAHTOM,
HEOOXOoMMa [JIi HOPMaIbHOTO (YHKIIMOHUPOBAHUS MPAKTUYECKH BCEX KIIETOK
OpPraHoOB U TKAHEW YEJIOBEKa.

B pe3ynbTaTe aHTPONMOTEHHOM ACSATEIBHOCTH CEIbCKOXO3SUCTBEHHBIE YTOJbS
00€IHSIOTCS] U UCTIBITHIBAIOT IEPUIIUT MUTATEIBHBIX BelecTB. Kak cinencTsue 3Toro,
BO MHOTHUX ChEJIOOHBIX PACTEHUSIX YMEHBIIAETCS COJEpKaHUE >KMU3HCHHO Ba)KHBIX
coenuHenui. [1o qaHHbBIM amepukaHckux uccienonarenei, 80% nous CIIA He MoryT
B HACTOSIIIEE BPEMSI YJIOBIETBOPUTD MOTPEOHOCTH CENbCKOXO3SIMCTBEHHBIX KYJIBTYD B
MUHEpaJlax 1 X KomIuiekcax. B pedynbrare, eciin B Hayane XX Beka B 100 r mmnuHaTa
coaepxkanock 157 mr xkenesza, To B 1968 rojly KoamyecTBO 3TOro MUKpPOAJIEMEHTA B
JAHHOM pacTeHHuH ynano 0 27 mr, B 1979 — no 12 mr, a B HacTosiliee BpeMs ero
MeHbIIe 2 Mr. /{715 yZ0BJIeTBOPEHUSI CYTOYHON MOTPEOHOCTH B3POCIOTO POCCUSHUHA
B JKeje3e mepej MepBol MUPOBOWM BOMHOW JAOCTATOYHO OBLIO CHECTh JBAa KPYITHBIX
si06510ka. B Hacrosiee BpeMs gaxe yrnorpeodsienue 1 Kr 100K He BOCHIOJHUT CyTOYHbIE
OTPEOHOCTH B 3TOM MHHEepase [8].

N3meHunach conuanbHas CTPYKTypa HACENICHUS, B pe3yJibTaTe B HACTOSIIEE
BpEMsI 3HAUUTENIbHAS YaCTh HACEJIEHUS MPOXKMBAET B NMPOMBILIJIEHHBIX LEHTpax H,
IIEPECTaB y4yacTBOBAaTh B HEMOCPEICTBEHHOM IMPOU3BOACTBE MNPOIYKTOB IUTaHMS,
MPAaKTUYECKN JIMIIEHA HAaTypPaJbHBIX CBEXHX CEJIIbCKOXO3MCTBEHHBIX IPOIYKTOB
nuTaHus. B pesynbrare HWHTEHCHU(UKAIMH TPOMBIIUIEHHOTO MPOU3BOACTBA C
UCIIOJIb30BAaHUEM yIOOpEHUM, TepOUIIUI0B, (PYHTHUIIUIOB TMOTydaeMble IPOYKTHI
MUTAHUSL CTAIM CYIIECTBEHHO YCTYMaTh MO COJEPKAHHUIO YKU3HEHHO HEOOXOIUMBIX
MUIIEBBIX CYOCTAHIMI B JAECATKUA pa3 TeM MPOAYKTaM, KOTOPBIC MPOU3BOIWIHNCH 110
TPAJUIIMOHHBIM TEXHOJIOTHSIM.

OnpeneneHHoe 3HAYEHUE B HEJAOCTATOYHOM TMOHMMAHUU B COBPEMEHHBIX
YCIOBUSIX BaXXHOCTH HCIOJL30BaHUSA B  €XKEIHEBHOM pAIlMOHE YelOBeKa
HEJIOCTAIOIIUX YKU3HEHHO BAXKHBIX PETYJSTOPHBIX MMEET M CJIOKHUBIIASCS CHUCTEMa
TOBApHO-JCHEKHBIX OTHOIICHUN B o00JacTH 3JpaBooXpaHeHus. I[IpousBoaurenu
dbapmManeBTUYECKUX TMpernapaToB, TOPMO3AT BHEAPEHHE B IOBCEIHEBHYIO KU3Hb
rpaxziaaH MpoOMOTHUKOB M MPOIYKTOB (PYHKIIMOHAIBHOTO MUTaHUs. s ynydiieHus
CUTYyaInu, TpeOyeTcsi OrpoMHas MPOCBETUTENbHAS pPab0Ta, YTOOBI YOS IUTh HACEICHHE
Poccun, B 3HAUMMOCTH U MOJE3HOCTH IMIMPOKOTO UCIIOIB30BaHUS B PAllMOHE MUTAHUS
IPOAYKTOB ()YHKLIMOHAILHOIO Ha3Ha4YeHHMs (IIMIIEBBIE NPOMYKThI-aJanToreHsr?,)

B nHacrosiee Bpemst IpuxoauT MOHUMaHUE HEOOXOIUMOCTH 3aMEHbI KOHIICTIITUT
palMOHAJILHOTO MUTAaHUA HAa KOHLEMIMI0 ONTUMAaJIBHOTO 3J0POBOTO IMUTAHUSI.
[TapagurmMa waen ymOBIETBOPEHHsI TOJIofa U THUIIEBON OE30MaCHOCTH MEHSETCS
napajurMoil pacCMOTPEHHS TMHINM, KaK BaKHEWIero (axkTopa COXpaHEHHUS W
YIIYUIICHHS] 37J0POBbS, CHUKEHUSI PUCKOB BOSHUKHOBEHUS 3a00JICBaHUM.

B nocnegnue roasl BO MHOTHMX CTpaHax MHPA PsAOBBIE MOKYIMATENN MUIIEBBIX
MPOJIYKTOB OOECIIOKOCHBI HE CTOJILKO T€M, COACPKUT JIU MHUILA JOCTATOUHO KaJOpUid

10 [IpoayKThI-a1anTOréHBI — IPOAYKTHI IPUPOJIHOIO IPOUCXOKICHHS, CIIOCOOHBIE MOBBILIATh
HeCTeU(PUIECKYI0 COMPOTUBIIIEMOCTh OpraHu3Ma K IMPOKOMY CIIEKTPY BPEIHBIX (paKTOPOB
bU3NYIECKON, XUMHUUECKON 1 OMOIOTUIESCKOU TPUPOJIBL.
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U IUIACTUYECKUX CYOCTaHIMH ¥ yJOBIETBOPSET JM OHA BKYCO-apOMAaTUYECKUM
3ampocaM, CKOJbKO OKa3blBa€T JIM BHIOpaHHAs WMH TIMIIA HAa OXUJAEMBIH
03710pOBUTENBHBIN 3P ekt Ha opranusm. [IpoBenennsriii B 15 ctpanax EBponetickoro
coroza B 1996 roxy onpoc noutu 15 000 B3pocnbix mrozei nokasan, uro 9% u3 HUX
IPEXJEe BCEro NpH BbIOOpPE MPOAYKTOB MUTAHUS 3ayMBIBAETCS HAJ TEM, KaKOU
NO3UTUBHBIA 3(P(GEKT Ha UX 3I0pPOBbE OKAKET BBIOPAHHBIA MMHU NPOAYKT. 32%
ONPOIICHHBIX OTMETHJIM, YTO YKa3aHUs Ha BO3MOKHOE O3/I0POBUTENILHOE JIEHCTBUE
BBIOPAHHOTO MMH MPOAYKTAa MPHU €ro MOKYIKE UIPalOT BaXKHOE 3HAuYeHHe. Takum
o0pa3oM, mpolecc MOHUMAaHUS M OCO3HAHUS 3HAYEHUS HE3aMEHUMBIX (PaKTOPOB
NUTaHUs B NMPOGUIAKTUKE HAPYUICHUS 3I0POBbs, YBEIMYEHUU MPOJOJKATEILHOCTH
KU3HU, HAYaJCsS — JIIOJM BCE Yallle MPUOETaroT K HCIOJIb30BAHUIO OMOJOTUYECKH
AKTUBHBIX J00aBOK, BKJIIFOUCHHIO B PAI[MOH MUTAHUS (PYHKIIMOHAIBHBIX MPOIYKTOB.
[Tutanue mOKHO (POPMHUPOBATHCS HA OCHOBE KITFOYEBBIX MPUHIIAIIOB 3JI0POBOTO

NUTAHUS C y4eToM (aKTUYECKHX DHEProTpaT, BEIWYWHBI OCHOBHOTO OOMEHa,
Bo3pacTta. OCOOEHHO 3TO BaKHO B AETCKOM BO3pacTe.

310pOBO€ NMUTAaHUE — OJHO M3 0A30BBIX YCIOBUN (OPMHPOBAHUSA 310POBbS
JeTeil, UX TapMOHUYHOrO pocTta WU pa3Butus. He3zgopoBoe mnuieBoe MNOBEACHHE
bopMHpyEeT PUCKH H3OBITOYHOW MacChl Tela, caxapHOro auadera, 3aboJjeBaHUN
OpraHOB TMHILEBAPEHHUS, HHAOKPUHHOM CHUCTEMBbI, CHUCTEMbI KpPOBOOOpAIECHHUS.
[ToaTBepskIeHUEM PUCKOB CITY’KaT PETUCTPUPYEMbIE TTOKA3aTeNn 3a00JI€BAEMOCTH.

OcCHOBHBIE MPUHIHUIBI 3I0POBOTO MUTAHUS, KOTOPHIE JOJKHBI OBITh YUTEHBI
npu popMupoBaHuM MeHIO: 1) oOecredeHue pasHOOOpa3us MEHIO (OTCYTCTBHE
MOBTOPOB OJIFOJ] B TCUCHHE JHS M JBYX CMEKHBIX C HMUM KaJCHIApHBIX IHEH); 2)
COOTBETCTBHE HHEPreTUYECKOM LIEHHOCTH 3HEpPros3arparaM, XMMHUYECKOI'O COCTaBa
010/ - PU3NOIIOTUYECKUM MOTPEOHOCTSM OpraHU3Ma B MaKpO- U MUKPOHYTPUEHTAX;
3) ucCHoJb30BaHME B MEHIO OJIOJ, pEUENnTypbl KOTOPBIX, MPEIyCMaTpPHUBAIOT
WCIIOIb30BaHUE IIAAIINX METOJOB KYJHWHApHOW 00paboTKu; 4) MCIOJb30BaHUE B
MEHIO THUIIEBBIX MPOJYKTOB CO CHIKEHHBIM COJIEPKAHUEM HACBIIICHHBIX UPOB,
IPOCTBIX CaxapoB, MMOBAPEHHOM COJM; a TakXe MPOJYKTOB COJEpKAIUX MUIIEBbIE
BOJIOKHA; MPOAYKTHI, OOOTallleHHbIE BUTAMUHAMH, MHUKpOAJIEMEHTaMH, Oudumo- u
JaKTO- OaKTepussMU W OHOJOTMYECKH AKTHBHBIMH J00aBKaMU; S5) ONTUMAaIbHBIN
peXUM MUTaHUS; 6) HATUYKUE HEOOXOAMMOro 000PYIOBAaHUS U MPOYUX YCIOBHUM IS
MPUTOTOBJICHUSI OJF0]T MEHIO, XpaHEHUS TUIIEBBIX MTPOYKTOB; 7) OTCYTCTBUE B MEHIO
MPOJYKTOB B TEXHOJIOTUH U3TOTOBJIEHUSI KOTOPBIX UCIOJIB30BAINCH YCHIIUTENIN BKYCa,
KpacHUTelIl,  3allpelIEHHbIE  KOHCEPBAHThI;  MPOAYKTOB,  3alpelICHHBIX K
yHOTPEOJICHHIO; @ TAKKE IPOYKTOB C HAPYIICHUSIMU YCIOBUN XPAHEHUS U UCTEKIITUM
CPOKOM TOJTHOCTH, IPOJYKTOB MOCTYIHUBIINX 0€3 MAPKUPOBOUHBIX SIPJIBIKOB U (MJIN)
0e3 CcOnmpOBOAUTEIBHBIX JTOKYMEHTOB, MOJATBEPKIAIOUIMX O€30MaCHOCTbh IMUIIEBBIX
IPOIYKTOB.
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3. INanctssn A. I'. Ponb HacneacTBEHHOCTH W cpelbl B (OPMHPOBAHUU
310pOBbs YenoBeka // CoBpeMeHHbIE TIPOOIeMbl HayKu U oOpazoBanms. — 2016. — Ne.
4. —-C. 232-232.

4, 3akpesckuii B. B., Konuak /. B. Hapymenust nuieBoro noBeaeHus: Kak
daktop pucka passutus 3aboneBanuil «uBwnmzanum» // 310poBbE — OCHOBA
YeJI0BEYECKOro MOTeHIMana: npobiaemMbl U myTH ux pemeHus. - 2013.- Ne 8 (1). —
C.378-380.

5. 3yeB E. T. DyHKIMOHAIbHBIE HAMUTKU: WX MEHIO B KOHIICHIUU
3nopoBoro nutanus // [Tumesas mpoMeIuieHHOCTS. - 2004.- Ne7. — C.90-95.

6. 3ynbkapHaeB T.P., MyprsiceBa E.H., Tiopuna O.B., 3ynbkapHaeBa A.T.
3M0pOBO€ MHTAHWE: HOBBIE TOAXOABl K HOPMHPOBAHHUIO (DU3UOIOTHUECKHUX
NOTPEOHOCTEN B PHEPTrUU U MHUILEBBIX BEIIECTBAX JJIS PA3JIMUHBIX TPYII HACEICHUS
Poccuiickoii @enepanun /MeauuHcknii BecTHUK bamkoprocrana.- 2011.- T. 5.-
C.150-154.

7. Hcae B.A. He3zameHnumsble ¢GakTopbl MUTaHUA U UX (QU3HOIOrHYECKas
poas. M. 3A0 MUP u COT'JIACHE. 2008. —257c.
8. Hcaer B.A. ®usnonorndyeckrue acreKkThl 3J0pOBOT0 00pasza >ku3Hu. M.

3A0 MUP u COT'JIACHE. 2013. — 156c.

9. Jucuusin O. I1., XKypasnesa T. B., Xmenb A. A. 13 ucropuu usyueHus
BIUSIHUA oOpaza Ku3HM Ha 310poBbe // IIpoOieMbl coMATbHON THUTHEHBI,
3paBOOXpaHeHUs B HCTOpUH MeauIUHEL. — 2014, - Ne 2. — C. 39-42.

10. HexkpacoBa T. A. ConuanbHO-TICUXOJIOTUYECKHE (DAKTOPHI OTHOILICHUS
genoBeka K cBoemy 310poBbto // Cepsuc +. - 2010. - Nel. — C.84-88.

11. MP 2.3.1.2432-08 «Hopmbl ¢puznonoruyeckux noTpeOHOCTEN B SHEPTUH
Y TIMIIEBBIX BEIIECTBAX JIJIS Pa3IudHBIX Tpymm HaceneHus Poccutickoii deneparumy.
Meronuueckue pexkomeHpauuu: -M.: @enepanbHbIi  LEHTP TUTHEHBI U
sanuaemuosioruu Pociorpedbnanzopa, 2009. — 36 c.

12. TloroxeBa A.B., barypun A.K. IlpaBunpbHOoe mnuTaHue - ¢GyHIaMEHT
310pOBbA U nonrojetus // [lumesas mpoMpliieHHOCTh. - 2017, - Ne10. — C. 58-61.

13. Tlo3usaxosckuii B.M. DBomonust mutanus 1 GOPMHUPOBAHKHE HYTPHOMA
coBpemeHHoro 4enoBeka // Uamyctpus muranus (Food industry). - 2017.- Ne3 (4). —
C.5-12.

14. TapmaeBa N.IO., E¢pumosa H.B., barnymkuna C.IO. I'mruenunueckas
OIICHKA MUTAHMS U PUCK 3a00JIEBAEMOCTH, CBSI3aHHBIN ¢ ero HapyeHueM // ['uruena

u canutapus. - 2016. - Ne 95 (9). — C. 868-872.

4.2.2.Tema Ne 2 «OcHOBBI (pU3HO0JI0THY NHILIEBAPEHUS
Hean: CdopmupoBath mpencraBieHne 0 (U3HOIOTUN THUIIECBAPEHUS, POIU
HOPMAaJTbHON MUKPOQIOPHI KUIICYHUKA B ()yHKIIMOHUPOBAHUHU OpPTaHU3MA.
KoHTpoJibHBIE BONIPOCHI:
1. Yro uzyuaet Hayka Tpodosorus?
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2. Kakue BaxHeWIIIFE KOMIIOHCHTHI ITUIIH, HEOOXOIUMBIC JIJIS TIOAIepIKaHMS
HOPMaJIbHOTO 0OMEHA BelecTB, (YHKIIMOHUPOBAHUS OPTAaHOB M TKAHEH,
rapMOHHMYHOTO POCTa U pa3BUTHsi, BaMm u3BecTHbHI?

3. Kakue oTnensl nuimeBapuTeaILHOTO TpakTa Bel 3HaeTe, MX poiib B

MUIIEBAPEHUU.

Kakas poJsib meueHu B mpouecce nuieBapeHus?

Ha3zoBure uzBecTHbie BaM TUIIBI TUIIIEBAPECHUS.

Kakue QpyHKIMM BBITOJHSIET MUIIEBAPUTEIBLHBINA TPaKT?

[Tepeuncnaute GyHKIMH, BBHITIOIHAEMbIC HOPMaIbHONH MUKPOQIOpOit

KUIIeYHnKa?

No ok

CnpaBo4HbIe MaTepHaJbI 110 TEMe:

Bonbias poss B U3y4eHUH MEXaHU3MOB MUIIEBAPEHUS U YCTAaHOBJICHUU OOIINX
3aKOHOMEPHOCTEH YCBOEHMSI NHUIIM NPHHAMICKUT akageMuky A.M. VYrozesy,
cozaasuieMy B 1980 romy HOBYIO MEXIUCHUIUIMHAPHYIO HAYKY TPOQOIOTHIO.

Tpodonorus - 3T0 «HayKa 0 NUILE, MUTAHUH, TUIIEBBIX CBA3SIX U BCEH Mpoleccax
YCBOEHUS MUY HA BCEX YPOBHAX OPraHU3ALMM >KMBBIX CUCTEM (OT KJIETOYHOTO 0
ouocdepHoro)». A.M. YroyieBsIM ObliIa IPEAJIOKEHA TEOPHUS «aIEKBATHOTO MMUTAHUSY,
OCHOBHBIMH IOCTYJIATAMU KOTOPOTO SIBJIAETCS IPU3HAHUE, YTO BCE KOMIIOHEHTHI ITUIIU
(aytpuenThi! M GamwracTHble BemecTBal?) HEOOXOAMMBI JUIS  HOJEPKAHMS
MOJIEKYJIIPHOTO COCTaBa OpraHh3Ma W BO3MEUICHUS €ro IUIACTHYECKUX H
HHEPreTUYECKUX 3aTpaT; BKIIOYAIOT B C€0Sl MOTOKH MUTATENbHBIX U PETyJISATOPHBIX
cyOcTaHIMii; OajlaHC NUIIEBBIX BEIIECTB B OpraHU3ME IMOJAJEPKUBAETCS 3a CUET
BBICBOOOKJICHUSI OTIEIbHBIX HYTPUEHTOB M3 CJIOXKHBIX 10 COCTaBYy IHILIEBbIX
IPOIYKTOB 3@ CUET MOJOCTHOI0, MEMOPAaHHOI'O, BHYTPUKIIETOYHOI'O MUIIEBAPEHUS, A
TaK)K€ MUKPOOHOI0 CUHTE3a OaKTEpUSIMU NMUIIEBAPUTEIIBHOIO TPAKTA.

Hcxons w3 teopun anekBatHoro nutanus (A.M. Yronepa), Uil HOpMaJIbHON
KU3ZHENIEATEIbHOCTH OpraHu3My HEOOXOJUM IUIACTUYECKUA U SHEPreTHYECKUil
MaTepHall, a TaK’ke pa3HoOO0pa3HbIe PEryJIsaTOpHbIE CyOCTaHIIMU, KOTOPbIE MOCTYNAIOT
B OPTraHU3M C MMUILIEBBIMU MPOTyKTAMHU.

PaznuyaroT mecTs BaKHEHWIIMX KOMIIOHEHTOB IHIIM, KOTOpPbIE HEOOXOAMMBI
OpraHu3My JJsi NoJJiepKaHus OOMEHa BelIeCTB, (YHKUIMOHMPOBAHMS OPraHOB HU
TKaHel, JUIsl pocTa U OOHOBJIEHMS KJIETOK OpraHu3Ma - 3TO BOJa, OEJKH, YKUPBI,
YTJIEBOIbl, MUHEPAJIbHBIE BEUIECTBA U BUTAMUHBL. [Ipexae yuem opranu3M yCBOUT HX,
OHU TIOJIBEPraloTCs PACUICTVIEHUIO Ha 00Jiee MPOCTHIE 3JIEMEHThl. DTO MPOUCXOAUT
Osarogaps npoueccaM MUIIEBAPEHUSI.

[IumeBapeHue — 3TO  COBOKYNHOCTh  (PU3WYECKHUX, XHUMHYECKUX U
(U3MOIOrNYECKUX MPOLIECCOB, B PE3yIbTaTe€ KOTOPBIX MOJ] BO3AEHCTBUEM (DEPMEHTOB
NUTaTEIbHbIE BEUIECTBA PACILEIUISIOTCS Ha 00Jiee MPOCThIe XUMUYECKUE COSAUHEHMS,
CIIOCOOHBIE BCACHIBATHCS YEpPE3 CTEHKY JKETYJOUYHO-KHUIIIEYHOrO TPaKTa, MOCTYNaTh B
KPOBOTOK M yCBaMBAaThCs KJIETKaMH opranusMma. [Ipu 3Tom B nmponecce nuueBapeHus
NUTATEJIbHbIE BEIECTBA, IOCTENEHHO MPOJBUrasiCh Yepe3 MUILEBAPUTEIbHBIN TPAKT,
IPOXOJAT CYMMapHO€ pacCTOSHUE TOpAKAa JECATH METPOB. OTHU MPOLECCHI

1 HyTpueHTsl — 6MOIOrMYECKN 3HAUMMBIE KOMITOHEHTBI;
12 BannacTHble BelecTBa — GMONIOTMYECKU HE3HAYMMBIE KOMIIOHEHTBI.
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NpPOTEKAalOT B  OMNPEIEICHHOM  MOCIENOBATEIbHOCTH  BO  BCEX  OTHENax
MUIIEBAPUTEIIBHOTO TpakTa (MOJIOCTH pTa, TJIOTKE, MUIIEBOAE, KEIIyJIKe, TOHKOU U
TOJICTOW KHIIKAX C Y4aCTHEM TIEUCHHU U KEITIHOTO ITy3bIPs, ITOKEITYIOUHOM KEJIe3bl).
TosibKO MUHEpaIBHBIE COJIU, BOJIA U BUTAMHUHBI, yCBAUBAIOTCS YEIOBEKOM B TOM BUJIE,
B KOTOPOM OHU HAXOJATCA B nuile. benku, >KUpbl U yTIIeBOJIbI MONAJal0T B OPraHU3M
B BHUJE CIOXHBIX KOMIUIEKCOB. YUTOOBI OHHM YCBOWIHCH, TpeOyeTcs ClOXHas
dbuszudeckas U xumMudeckas nepepadorka. KpoMme Toro, KOMHOHEHTHI MUIIH JTOTKHBI
NpeABapUTEILHO YTPATUTh CBOK BHUJIOBYIO CHEIUM(UUHOCTb, WHAauY€ OHU OyIyT
IIPUHUMATBCS CUCTEMOM HIMMYHUTETA KaK Yy KEPOJIHbIC BEILIECTBA.

[InimeBapeHue HayuMHAeTCsl C M3MEIbUYCHHS NUIM B POTOBOM MOJOCTH,
YBJIQKHEHUS €€ CIIOHOW, IMEepPBUYHOTO MeTaboinm3mMa U TpaHchopMmaluu Moj
BO3/IeHicTBUEM (DEPMEHTOB CIIIOHBI (aMmiIa3bl, MPOTEWHA3bl, JUMAa3bl, QocdaTassbl,
PHK-a3p1). Cpenssisi poA0KUTEIBHOCTD MPEOBIBAHMS THUIIH B TIOJIOCTH PTa JOJKHA
coCTaBIATh nopsijka 15-20 cek. B ciydae cokpailleHHsi BpeMEHU HAXO0KJICHHS UIIH B
IOJIOCTH PTa, HApyLIAIOTCS MPOLECCHl MUIIEBAPEHUS, COOTBETCTBYIOUIUE JAHHOMY
Y4acTKy MUUIEBAPUTEIBHOIO TpakTa (M3MENbUYECHHE, pachaj] Kpaxmal Ha IpOCThIe
caxapa).

Jlanee crnenyer JTanm  NEPEIBIKEHHE  MHILNEBOrO  KOMKAa 33  CYET
NEPUCTATBTUYECKUX JBHKECHUI MBIIIIL TJIOTKU U TUIIEBO/IA B JKEIIYJOK. AKT TJIOTaHUS
BKJIIOYaeT B cebsa (a3zy poToByr (IIPOM3BOJIBHYI0), TJIOTOYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), TMHIIEBOJHYIO (MEUICHHYI0 HENpou3BoJibHYI0). CpenHsis
MPOJIOKUTEIBHOCTh BPEMEHH MPOXOXKIAEHUSA IHUIIEBOrO KOMKa 4Yepe3 MUIIEBOA
cocTaBisieT 2-9 ceK, ¥ 3aBUCHUT OT IJIOTHOCTH MUIHU. [[71s1 mpegoTBparieHus o0paTHoro
TOKA MHWIIH, a TAKXKE pa3rpaHUYCHUs] BO3JCHUCTBUSI HA HEE NHUIIEBAPUTEIIBHBIX
(hepMEHTOB, MUIIIEBAPUTEIHHBIA TPAKT 00ECTICUCH CIIeUATLHBIMU KIalaHaAMHU.

[TuieBoit KOMOK, TIOMAaB B KEITYJI0K, B TEUEHUE TPEX-MSATU YaCOB MOJIBEPraeTcs
MEXaHUYECKON M XMMHUYECKOH 00paboTKe (MO BO3AECHCTBUEM KETYJI0YHOIO COKA U
IPUCYTCTBYIOIIHUX B HEM COJISTHOM KMCJIOTBI, KOTOpasi 00eCIeYnBaeT KUCIYIO Cpely B
JKEJTy/IKe, BbI3BIBACT JICHATYpaIlMIO U Ha0yxaHue OCJIKOB, aKTUBUPYET MENCUHOTEHBI,
OKa3bIBaeT OakTepULMIHBIA 3(DQEKT; MerncuH - MepeBapuBaeT OeloKcolepKallinue
NUIIEBbIC  MPOAYKTHI). JIMMOIUTHYECKAass aAKTUBHOCTh  JKEIyJOYHOTO  COKa
CIOCOOCTBYET PaCHICTUICHUIO SMYJIBIMPOBAHHBIX XKHPOB MoJioka. OOpasyromascs B
KETyJAKE B 3HAYUTEIBHBIX KOJMWYECTBaX CJIU3b, C OJHOH CTOPOHBI, BBIIOJIHSET
3aIMUTHYIO (PYHKITUIO 3aIUINasl CTU3UCTYIO JKETyIKa OT JACHCTBUS CONSTHOM KUCIIOTHI,
a TaKoKe CITY)KUT HCTOYHUKOM SHJIOTCHHBIX OCJIKOB JIJISl UX MOCIISAYIOMEH YTUITU3AINH
MUKPOOpPraHU3MaMU TOJICTOM KUIIKH. B xemyike mpucyTCTBYET TaKKe CeluaabHbIN
dakTop, obecrieunBarONii B JaIbHEHIIIEM YCBOSHNE BUTaMUHA Bi).

[locme »xenyaka NHUIIEBOM KOMOK IMONAJaeT B TOHKUW KHILIEYHUK, JJIMHA
KOTOpOIo JOCTUTraeT 6,5 meTpoB. KuilleyHbIil COK B 3TOM OT/ieJi€ TUILEBAPUTEIIHLHOTO
TpakTa UMEET LIEJIOUYHYIO CPEeAy 3a CUET MOCTYIUICHUS! B TOHKUN KUIIEYHUK JKEIYH,
COKa TMOJDKETYJOYHOM KeJae3bl U BBIACJICHHH CTEHOK KuieyHuka. Cok
MOJ/KEITyOYHOM  JKeNe3bl COJACPKUT Takue (EepMEHThI, Kak anb(a-amuiaza
(pacmeruisier  yrneBoabl), PHK-/IHK-nykieassl (pacmiemissioT HYKJIEMHOBBIE
KHUCJIOTHI), JUMAa3bl (PAaCIICIUISIIOT JKUPbI), MPOTea3bl (paCIICIUISIIOT OCJIKK) B BUJC
nposH3UMOB. Bcero B kuieyHoM coke oOHapyskuBaeTcsi Oonee 20 QepmeHTOB
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(PHTEepOKMHA3BI, MeNTHAa3bl, QocdaTaszbl, HyKIeasbl, JUMNa3a, aMmuias3a, JIaKTasa,
caxapasza W 1p.). Y Iojed, NpOXKHUBAIOIIMX B Pa3HBIX PEruoHax, BCTPEUYAIOTCA
UHJAMBHUIYYMBI, ¥ KOTOPBIX OTMEYAaeTcs HEAOCTATOYHOCTh NPOAYKIMU (epMeHTa
JaKTa3bl, yYaCTBYIOIIEH B yTHIIM3AIMH JAKTO3bl. OCOOEHHO 4acTO 3TOT BPOKIACHHBIM
nedekt ooHapyxkuBaercs y xureneit (40-100% nonynauun) Asuu u Adppuku. Cpeau
JIUI] CIABSHCKOTO MPOUCXOXKAEHUS (pyccKue, Oenopychl, YKpauHibl) A1e(PUIUTHOCTD
nakTa3bl oOHapyxuBaetcs y 10-15% npeacraBuresneil momyssium.

B TOHKOM KHIIEYHMKE MPOUCXOAUT M BCACBIBAHHE OCHOBHOM MAaccChl
00pa30BaBIIUXCSA TPOCTHIX XUMHYECKUX (parmeHToB mnuiny. He mnepeBapeHHBIe
OCTAaTKU THUIIM Jiajiee MOCTYMAIOT B TOJCTHIA KHUIIEYHUK, B KOTOPOM OHH MOTYT
HaxoauTbcsi OoT 10 mo 15 wacoB. B 3TOM oOTAene NUILEBAPUTENIBHOTO TpAKTa
OCYILIECTBIISIFOTCS MPOLECChl BcachiBaHUsI BOAbI (40 10 11 B CyTKHM), MUHEpaJIbHbBIX
coJiel, MPOTEKAIOT OCHOBHBIE MPOILIECCHl MHUKPOOHON MeTadoNIM3alud OCTAaTKOB
MUTATEIBHBIX  BEIIECTB, IMOCTYNHUBIIMX HM3BHE WM  OOpa30oBaBIIUXCS B
NUIIEBAPUTEIIBHOM TpakTe. IIpogoimkuTenbHOCTh Tpolecca MHILEBAPEHUS Y
3JI0POBOT'0 YEJIOBEKA COCTABIISIET B 3aBUCUMOCTH OT CTPYKTYPbI TUTAHUSI COCTABIISAET
ot 12 no 36 ygac.

BcacbiBaHMe OCyIIECTBIIETCA HA BCEM MPOTSHKEHHUH MUILEBAPUTEIBLHOTO TPAKTAa,
MOBEPXHOCTh KOTOPOI'O MOKPHITA BOPCUHKAMH, PA3NIUUYAIOMIUMUCS MO CTPYKType U
GbyHKIMY B 3aBUCUMOCTH OT cBoel Jiokanu3anuu. Ha 1 mm cusucroit npuxoautcs 30-
40 BopcuHOK. BcacbiBaHHMe OCYIIECTBISETCS 3a CYET peaju3allid HECKOJIbKUX
MEXaHU3MOB (MACCHBHBIM  TpaHCHOPT, obOnerdenHas Auddy3us, aKTUBHBINA
tpancnopt). [Ipu srom, 50-60% mnpomykToB Meraboiu3ma OEJIKOB BCACHIBACTCS B
JIBEeHaaTUnepcTHOM kuike, 30% - B ToHkou u 10% - B TOJICTOM OT/EjI€ KUIIICUHHUKA.
VYTIIeBOJbI BCACBIBAKOTCS TOJBKO B BHJIE MOHOCAaxapoB, IPH 3TOM INPHUCYTCTBHE B
KHUILIEYHOM COKE COJIEM HaTpHsl CYIIECTBEHHO MOBBIIIAET CKOPOCTh MX BCACHIBAHMSL.
[IponykThl MeTabOIM3Ma KUPOB TAK K€, KAK U OOJBIIMHCTBO MOCTYHAIOUIUX C TUIIEH
BOJIO- U )KMPOPACTBOPUMBIX BUTAMUHOB, BCACHIBAIOTCA B TOHKOM OT/IEJI€ KHILIEYHUKA.

BaxxHy1o poJib B Ipouecce NUILEeBapEeHHs UTPAET MEYEHb, B KOTOPOM MTPOUCXOAUT
oOpa3zoBanue xenud. JKemub CHocoOCTBYET H3MyJbraluu >KMpPOB, BCACHIBAHUIO
TPUTTULEPHUIOB, aKTUBUPYET JUMNA3Y, CTUMYJIUPYET MEPUCTATBTUKY, UHAKTUBUPYET
NEerCMH B JBEHAJUATUIIEPCTHOM  KHUINKE, OKa3blBaeT OaKTepUIIMIHBIA U
OakTeprocTaTideckuii d(PQPexT, ycuiMBaeT TUIPOIU3 U BcacblBaHHE OEIKOB U
YTJIEBOJIOB, CTUMYJIMPYET Mpoikdepalfio 3HTEPOLUTOB, MPOLECCh 00pa3oBaHUs U
BBIJICIICHUS JKETTUH.

BoNBIIMHCTBO TaCTPOMHTECTUHAIBHBIX TOPMOHOB B XMMHUYECKOM OTHOIIECHUU
IPEICTABISIIOT OO0 MENTH/IBI M OKA3bIBAIOT MHOXKECTBO Pa3HOOOPa3HBIX 3((HEKTOB
Ha (YHKIMM TUIIEBAPUTENLHOTO TpakTa W oOmeHa BemecTB. OHHM BIMSIOT Ha
CEKPELMIO BOJBI, AJIEKTPOJIUTOB U (PEPMEHTOB, MOTOPHYIO aKTUBHOCTH >KEIyJI04HO-
KHUIIIEYHOTO TpPaKTa, BCACBIBAHWE BObI, DJIEKTPOJMTOB M MUTATEIHHBIX BEIICCTB,
JESITEIbHOCTh  CePJICUHO-COCYIUCTOM CHCTEMBI, (YHKIIMOHAIbHYIO aKTUBHOCTD
SHJOKPHHHBIX KJIETOK MUILIEBAPUTEIHLHOIO TPAKTA U APYTHX YHAOKPUHHBIX JKEJIE3.

B 3aBucuMocTH OT TPOHUCXOXKACHHS (EPMEHTOB pPA3IMYaAOT TPU THUIMA
nuieBapeHus: 1) 3a cuetr pepMeHTOB, CHHTE3UPYEMBIX JKEJIe3aMH YSJIOBEKA; 2) 3 CUET
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()epMEHTOB,  CHHTE3MPOBAaHHBIX  MHKPOOpPraHM3MaMHu; 3)  OCYIIECTBISIEMOE
(depMeHTaMu, coAepKaIUMUCS B COCTaBe MPUHUMAEMON MHUIIIH.

B 3aBucumocTH OT JOKaNM3anMK  TUIIEBAPEHUE  MOAPA3NCISAIOT  Ha
BHYTPHUKIIETOYHOE, KOT/Ia MPOLECCHl TUAPOIN3a MUTATEIBHBIX BEIIECTB MPOUCXOISAT
BHYTPH KJIETOK (32 CUET JIM30COMAIbHBIX (DEPMEHTOB), U BHEKIETOYHOE (ITOJIOCTHOE U
IPUCTEHOYHOE).

Takum 00pazom, MUIIEBAPUTENBHBIN TPAKT B OPraHW3ME YeJIOBEKa BBHITIOTHSICT
HECKOJIBKO (hYHKITUH:

1) cexperopHast GyHKIHS - XapaKTepu3yeTcss 00pa30BaHUEM IHIIEBAPUTEITBHBIX
COKOB (CIIFOHBI, KEIYJOUYHOTO, MOJKEITYIOYHOT0, KUILIEYHOTO COKOB U JKEJTUH);

2) MoTOpHas QYHKIIMS - 3aKJIFOUACTCs B )KEBAHUH, IJIOTAHUH, MIEPEMEITHBAHNH,
NePEABIKCHHUH TTUIIH 110 MUIIEBAPUTEITLHOMY TPAKTy U YIAJICHHUIO U3 OpraHu3Ma He
NepeBapuBaEMbIX  OCTaTKOB, B JIBIDKCHHMM BOPCHHOK ¥  MHKPOBOPCHHOK;
OCYIIECTBIISIETCS MYCKYJIaTypol MNHINEBAPUTEIHLHOTO ammapara Ha BCEX JTamax
KOHBEWepa;

3) BcacwiBaTenbHas (YHKIUS - 3aKIIOYAETCS B IOCTYIUICHUM W3 IOJIOCTH
KEITYJOYHO-KUIIEYHOTO TPAKTa B KPOBOTOK MPOJYKTOB paCIIEIIIEHUS! OEJIKOB, dKUPOB
¥ YTII€BOOB (aMUHOKHUCIIOTHI, TIIMIIEPUH, KHUPHBIE KUCIOTHI, MOHOCAXaPH/IbI), BOJIBI,
COJIEH, JIEKApCTB U APYTUX COCIUHEHMUI;

4) BHyTpuCeKpeTopHas (YHKIMS - 3aKJIFOYAIOIIascs B BbIPAOOTKE TOPMOHOB,
OKa3bIBAIOIIMX PETYJNHpYIOIIee JeWCTBUE HAa MOTOPHYIO, CEKPETOPHYI U
BCAChIBATEIbHYIO (YHKIIMU MUIIEBAPUTEIHHOTO TPaKTa (TaCTPUH, CEKPETUH U IpyTHE
TOPMOHBI);

5) skckperopHas (YHKIUS - OOECICYMBACT BBIACICHUE IHUINECBAPUTECIIEHBIMU
KeJle3aMH B TIOJIOCTh KEIYA0YHO-KUIIIEYHOTO TPAaKTa MPOIYyKTOB 0OMeHa (MOYeBUHA,
aMMUaK, XEIYHbIC MUTMEHTHI), BOJABI, COJECH TSHKENBIX METaIOB, JIEKApCTBEHHBIX
penaparoB, KOTOPBIE 3aTEM yAAISIOTCS U3 OPraHU3Ma;

6) SIBJISIETCSI MECTOM oOuTaHus CHUMOMOTHYECKUX acconuyanum
MUKPOOPTaHU3MOB.

HopmanbHyto MUKpOGhIOpY MHUIEBAPUTEIHEHOTO TPAKTa C COBPEMEHHBIX MO3UITUHI
clielyeT paccMaTpuBaTh KaK MHOXECTBO MHUKPOOHOIIEHO30B, XapaKTepU3YyHOIIUXCS
OMpEICICHHbIM COCTABOM M 3aHMMAIOUIUMX TOT WJIM MHOW OMOTON B OpraHu3Me
yeroBeKka. JTa MUKpO(dIOpa BKIIOYAET JECATKM M COTHH Pa3sHOOOPA3HBIX BHJIOB
MHUKpOOpraHu3MoB. HemocTatok wuiam HM30BITOK TOTO WJIM HMHOTO CcyOcTpara WiId
MeTaboJINTa CIYKUT CUTHAIOM JUIsl YCUJICHHSI pOCTa WM THOEIN COOTBETCTBYIOIIETO
3B€HA PKOJIOTMYECKON cUCTEMBI. B mporiecce 3BOJIIOIMN TOCTOSHHbBIE TPEACTABUTENH
HOpMaJbHONH MUKPO(IIOPHI MpEeBpaIIauch BO BCe 00jee B3aMMOCBSI3aHHOE IIEJIOE.
OnHOBpEMEHHO JUIsl JIOCTHOXKEHHSI Oombiieil 3PGEeKTUBHOCTH MPOUCXOAWIA U
cnenuanu3anus ux ¢ysknuil. [lomoOHas uHTErpanus u cnenuanu3anus (yHKIHA
MO3BOJIIET HOPMAJIbHOM MHKpPO(IOpe 310pOBOT0O YeIOBEKa BBICTYIATh KaK €IHMHOE
LIEJI0€, COINIACOBAaHHO padOTaroIlee B HHTEPECAX BCEM CUCTEMBI OpraHu3Ma, B KOTOPOM
OHa JIOKaJIM30BaHa.

C MoMeHTa pOXIEHUS peOdEHKa, €ro Ko)Ka M CIH3UCThIE O00CEeMEHSIOTCS
MUKPOOpPraHU3MaMH, HUX YHUCIO M pa3HooOpa3ue OmpenensieTcs COCTaBOM
MUKpPO(IIOpEl MaTepu, MEXaHU3MaMH POJOB, CAaHUTAPHBIM COCTOSHUEM CpEIbl, B
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KOTOPO¥ OHU MTPOXOIUITH, TUTIOM BeKapmiinBaHusi. K HacTosieMy BpeMEeHH BBISIBJICHBI
HEKOTOpbIe OOILIMe 3aKOHOMEPHOCTHU 3aceNieHUs KeNyJA0YHO-KUIIEYHOTO TpaKTa
YeJI0BeKa MUKPOOpPraHW3MaMH. [akK, YCTaHOBJICHO, YTO B IEPBHIE Yachl W JHU B
KUIIIEUHUKE HOBOPOXKJEHHBIX BCTPEUAIOTCA MPEUMYIIECTBEHHO MHUKPOKOKKH,
CTaUIOKOKKH, YHTEPOKOKKM M KIOCTPUIUHU. 3aTEM IMOSBIAIOTCS SHTEPOOAKTEpUU
(KUIlIeYHbIE MaJO4yKH), JakToOauwisl u Oudumodakrepuun. Co BpeMeHEM B
KUIIEYHUKE TOSBISIOTCS, a 3aTeéM HauyuHAIT 1peodianarb HECHOPOHOCHbBIE
oOnurarHo-aHaspoOHble Oaktepuu (OuduaodakTepun, 3yOakTepuu, OAKTEPOUIbI,
CTPENTOKOKKH,  crnupwuibl). [nsg  Toro  4roObl  MHUKpPOOHAas  3KOJOTHUSA
MUIIEBAPUTEIILHOIO TPAKTa HOBOPOXKJEHHBIX IO CBOEMY COCTaBYy MpUOIHM3UIACH K
TaKOBOW Yy B3POCIBIX, TpeOyeTcss HEeCKONbKO JieT. OcoOeHHO o0miIbHa MHUKpoduiopa
HUKHUX OTJICJIOB MUIIEBAPUTEIBHOTO TpPakTa. 371eCh OOHAPY)KEHBI MPEICTaBUTENN
6omnee 500 BumoB OakTepuii. Yncmo aHa’pOOHBIX MUKPOOPTAaHU3MOB B 3TOM 00JacTu
310poBOTO B3pocioro yenoBeka Oonee dem B 100 pa3 mpeBbIIaeT TAaKOBOE IO
COJIEpKaHUIO adPOOHBIX OakTepwil. DHTEpOOAKTEpUH, BKIIFOYAsI KUIIICYHBIC MMaJIOYKH,
cTaDUIIOKOKKHM, TPUOBI M JPyTrHe a’poObl, COCTABISAIOT HEMHOTMM Oonee 1-4% wu
paccMaTpuBaroTCsl  Kak  Jgo0aBouyHas WM ciydailHas ~— Mukpoduopa. Ha
KU3HEeoOecneueHrne MUKPOQIIOphl KUILIEYHUKA YEJIOBEKA B CPETHEM PACXOIYyeTcsl 110
10% noctynuBmIEN ¢ MUIIENH SHEPTUU.

[IpeacraButenn HOpPMaNbHOM MHUKPO(MIOPHl MPUCYTCTBYIOT B OpraHU3ME
yelloBeKa B BHUJE (PUKCHUPOBAHHBIX K OMPEAENEHHBIM perenTopaM MHUKPOKOJIOHHH,
3aKIIOYEHHBIX B OWOMIEHKY. buOIUIeHKa, Kak mepyaTKa, MOKpPHIBAET KOXY H
CJIIM3UCTBIE OTKPBITBIX OKPYIKAOILIEH Cpee MOJI0CTEN 3J0POBOr0 YEIOBEKA U COCTOUT
U3 HK30IIOJIUCAXapUIOB PA3IMYHOTO COCTaBa MUKPOOHOTO MPOUCXOKIACHUS, a TAKKE
MyIIMHA,  TPOIYIUPYEMOro  OOKAJIOBUIHBIMH  KJIeTKaMu  CIu3uCThiX. C
(YHKIIMOHATIBHOW TOYKU 3pEHUsSI OMOIIJICHKA PETYIUPYET B3aUMOOTHOIICHUS MEXIY
MaKpOOPraHU3MOM U OKpy:karomien cpenou. [lonagaronmii B OpraHu3M HCXOJIHBIN
MUIIEBOM CyOCTpaT B pe3ysibTaTe MHUKPOOHOH TpaHchopmaluu MpeBpalaeTcs B
IPOMEKYTOUHBIN JMOO KOHEYHBIM MNPOAYKT C TOW MM HHOM OHOJIOTMYECKOU
AKTUBHOCTBHIO.

Hopwmainbhas Mukpoduiopa v mpoayKThl €€ MeTaboau3Ma’

1) ygacTBYyIOT B:

1.1. perynsiiuuy ra30BOT0O COCTaBa KUIICYHUKA U APYTHUX MOJIOCTEN OpraHu3Ma;

1.2. metabonm3me OENKOB, YIIIEBOIOB, JIUIIHUIOB U HYKJICMHOBBIX KUCIIOT;

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

1.4. oOecrieyeHMH  KOJIOHM3AIMOHHOM  PE3UCTEHTHOCTH, MPEAOoTBpaIlas
NPUKUBICHUE M Pa3MHOXKEHHUE B KHUILICYHUKE YYXKEPOJHBIX OPraHU3MOB WIH
3acelieHne TeX WM MHBIX 00JIacTel MUIIEBAPUTEILHOTO TPAaKTa HECBOMCTBEHHBIMHU
JUTSI HUX BUJIAaMUA MUKPOOPTAaHU3MOB);

1.5. penmupKkymsiuy CTEPOUIHBIX COCOUHEHUH U JAPYTHMX MaKpPOMOJIEKYJI
(BKJIFOYAs JIEKapCTBEHHBIE MpEenapaThl);

1.6. neTokcuKaMu SK30T€HHBIX U YHAOTCHHBIX CyOCTpaToB;

2) o00namaroT  MOP(POKUHETHUSCKUM  JCHCTBUEM  (CTHMYJIHPYIOT  POCT
ANUTENUAIBHBIX KIIETOK, CKOPOCTh MX OOHOBIIEHUS HAa CIU3HUCTBIX, EPUCTAIBTHUKY,
BIIMSIOT HA KOJIMYECTBO MOTPEOISIEMON UMK U T.11.);
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3) BBINOJHIIOT HWMMYHOTEHHYIO (YCHWJIMBAlOT TyMOPaJIbHBIH M TKaHEBOM
UMMYHUTET, CTHUMYJUPYIOT  (aroumro3, MNPOAYKIHI  HWMMYHOTJIOOYIHHOB,
UHTEPJICHKUHOB, [INTOKUHOB);

4) ciry>kaT HCTOYHUKOM dHEepruu (00pa3oBaHHE KUPHBIX KHCIIOT);

5) mnpoaynHMpyrT pa3HOOOpa3HbIC OHOJOTHMYECKH AaKTHUBHBIC COCIUHCHHS
(BUTAMMHBI, JIUTIOMOJIUCAXAPU/IbI, IETITUIOTIMKAHbI, aMUHbBI, AHTUOMOTUKU U IPyTHE
COCAMHEHUS C AHTUMUKPOOHON aKTUBHOCTHIO, HeWponenTubl, NO, UHI0JIbI).

Hopmanbnast wmukpodiopa - UHAUKATOP (U3UOJIOTHYECKOTO  COCTOSHUS
MaKpoOpraHu3ma.

CoctaB MUKpO(DIOpbl B OMOIUIEHKE MOXKET HM3MEHATHCS MOJ[ BIUSHHUEM, Kak
Pa3NUYHBIX CTPECCOBBIX AareHTOB, (DU3UOJIOTMUECKOTO COCTOSHUS — YeJIOBEKa.
MenuuuHCKHEe U MEIMKAaMEHTO3HbIE BMENIATEIbCTBA, BKIKOYAs MHCTPYMEHTAIBHOE,
XUPYPruyecKoe WIHM JIEKAapCTBEHHOE BO3JECHCTBHE, MOTYT HU3MEHHUTHh LEJIOCTHOCTh
UMEIOTIEHCst OMOTUICHKH, 9TO BEJET K yTpaTe €€ OTIEIbHBIX (DYHKITHIA.

Cpenu (dbapMakoJIOTHYECKUX  TPEmapaToB HauOoyiee  BBIPAXKEHHBIN
noBpexaaromuil 3pHeKT Ha HOPMAIbHYI0 MHUKPO(IOPY OKa3bIBAIOT aHTUOWOTHUKH.
MHorue MMMYHOJETPECCAHThl B KOHIIEHTPAIUAX OJU3KUX K KIMHUYECKUM, TaK¥kKe
UHTUOUPYIOT pocT Ouduaobakrepuil, JaKTOOAUMII, DHTEPOKOKKOB M KHIIEYHBIX
najgoyek. XHUMHOIpEenaparbl, Kak MPaBUIO, TAKKE BbI3BIBAIOT AUCOMOTUYECKUE
u3MeHeHus. J(ucOuoTuUYecKkre MposiBICHUS BBIPAXKAIOTCS B U3MEHEHUU a0COJIOTHOU
YHCIICHHOCTH aHA’pOOHBIX M JPYTHMX MPOKAPHUOTUYECKUX KIIETOK, UX BHUIOBOTO U
IITAMMOBOTO COCTaBa, CIIEKTPa U KOJUYECTBA 00Pa3yeMbIX MUKPOOHBIX META0OIUTOB.
Pazpaborano 6oJbIIOE€ KOJWYECTBO TECTOB, MO3BOJISIONIUX OOBEKTHBHO CYJIHUTH O
COCTOSIHUM HOPMaJIbHOW MUKPO(IIOPHI U e¢ (YHKIIMOHATHLHON aKTUBHOCTH, CTCTICHH
MOBPEXKICHUS.

Hopmanbrast Mukpodiiopa KuiedHnka UMeeT OOJBIIOE 3HAUYCHHWE B YCBOCHHU
OMOJIOTMYECKU aKTUBHBIX BEIIECTB U UX BhIPAOOTKE.

B pesynbrate HapylieHHs] HOPMOOHOIIEHO3a BO3HHUKAET JUCOAKTEPHO3.
JlucOakTepro3 KHILIEYHUKA SBISETCS OAHUM U3 (AKTOPOB, CHOCOOCTBYIOUIUX
3aTSKHOMY, PEIUAUBUPYIONIEMY TEUCHHIO 1IEJIOr0 psjia 3a0o0jieBaHUN (IUCIICTICHS,
aJUIepTUH, YaCThIe MPOCTYIHbIE 3a00I€BaHUs, TUIOBUTAMUHO3 B).

YcranoBieHo yeThipe GOpMbl TPOSBICHUS TMCOAKTEPHO03a, BEIPAKAIOIIUECS:

1) HapylleHHneM HMMYHHOT'O CTaTyca;

2) HapylIeHUEM NMUIIEBAPEHUS U YCBOSIEMOCTU MUIIY, OTCYTCTBHEM aMMETUTA U
CHIKEHHEM CUHTE3a BUTAMUHOB Ipymiibl B;

3) CHI)KEHHEM TOJIEPAHTHOCTH CIM3UCTOM KUIIIEYHUKA K JIEMCTBHUIO TaTOTEHHOM
MUKPO]IIOpHI;

4) CH)KEHUEM JIETOKCUKAIIMOHHON CITIOCOOHOCTH MUKPOQIIOPHI.

Ha mpakTtuke Bce 3Tu (hOpMBI, KaK MPaBUIIO, BCTPEUYAIOTCS BMECTE, UTO SIBIISETCS
pe3yIaBTATOM IMO3THETO 0OpaIeHHUs 32 METUIIMHCKON TTOMOIIIBIO.

Ycnexu, AOCTUTHYTbIE B OOJAacTU  MHUKPOOUOJIOTHYECKOTO  U3YUYEHUS
MUKPO(DIIOPHl KHUIICYHUKA YETOBEKA, MOCIYX WM TMPEANOChUIKON K pa3paboTke
JTUETUYECKUX U JIeUeOHO-MPOPUITAKTUHIECKUX KUCTIOMOJIOYHBIX MPOIYKTOB HA OCHOBE
Lactobacillus, Bifidobacterium M Streptococcus. I J1aBHBIM Ha3HAaU€HHEM MAaCCOBOI'O
yHOTPEOJCHHUST KHUCIOMOJIOYHBIX TIPOJYKTOB SIBJISIIIOCH TMOJABJICHUE KHUIIICYHBIX
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THWIOCTHBIX ~ OakTepuid,  JUKBUAANMS  JAUCOMOTHYECKUX  HAPYIIEHUH B
MUIIEBAPUTEIIBHOM TpPAaKTE 3a CYET BBEICHUS B OpPraHW3M 4YeJOBEKa OOJBIITNX
KOJIMYECTB JKUBBIX aHTATOHUCTUYECKUX MOJIOYHOKHCIIBIX OaKTepHUH.

Jlnc6akTepros, B 3aBUCUMOCTH OT XapaKTepa U3MEHEHHUS COCTaBa MUKPOQIOPHI
TOJICTOTO KHIIICYHUKA, TTOAPA3ACIICTCS Ha 3 CTCTICHM.

JlucOakTepro3, Kak TMPaBWIO, COYETACTCI C JPYTUMH TaTOJOTHYECKUMHM
CUHPOMAaMH, TTOATOMY MEPOIIPHUATHS 110 KOPPEKITUU HAPYIIEHHOTO MUKPOOHOIIEH03a
OCYILIECTBISIIOTCSI  OJIHOBPEMEHHO C  JICYEHHEM  OCHOBHOTO  3a00JIeBaHUS.
[TonoxutensHbie >PGeKTsl NpU AUCOAKTEPUO3€ JTOCTUTAIOTCS MCIOIb30BAHUEM
NPOOMOTHYECKUX TpenaparoB WM NPOIYKTOB, O0O0JAJAIOMUX MPOOUOTUYECKUMU
CBOMCTBAMU.

[Io cBoemy aAeMCTBUIO TPOOMOTHYECKHE IMpenaparbl, MPUMEHSIEMbIC MPH
TUCOAKTEPHO3€e, Pa3IETSIOTCS Ha KIIACCHI:

1. Krnaccuyeckne mnpoOMOTHKH (M3 OOJHMraTHOW (DIOPHI  YETOBEYECKOTO
Opranmsma: Koiu-, Oupuaym-, JIaKTOOaKTEpHUH. ).

2. CamMO3TUMUHUPYIONIMECS aHTAarOHUCTHI (M3 IITAMMOB, HE XapaKTEPHBIX s
opraHu3Ma: 0aKTUCYOTH, OUOCTIOPUH, CITIOPOOAKT).

3. KoMmOunupoBaHHble npoouotuku (O0ubunoHr, OudUKONI, alUIO, JUHEKC,
OM00aKTOH, KUTTAITU).

4. IMmMoOUIM3upoBaHHbIE Ha cOpOeHTe XKUBBIE OakTepun (OuduymMOaKTeprH-
dopte).

5. KomOuHupoBaHHbBIE ¢ TU30IUMOM (OudpuIn3).

6. IlpemapaTsl - TPOMYKTHI MeTa0oJM3Ma HOPMAIBHOW MHUKPOQIIOPHI (XUIIaK-
dopte).

7. PexomOuHauTHBIE - cyOanuH (Oaktepun Subtilis, KOHTpOIUPYIOITUE CUHTE3
o2-unrepdepona).

Hau6onee s3¢hpexTuBHBIM cpeACTBOM NPODUIAKTUKHY U JEUYCHUs TUCOAKTEpH03a
SBJISIIOTCSI TipenapaThl OuduaymMmoaKTeprHa.

Xopommii 3p¢peKkT mepBUYHOW M BTOPUYHON MNPOGUIAKTUKH JUCOaKTEpHo3a
JIOCTUTAeTCsl  UCIIOJIb30BAHUEM  OTEYECTBEHHBIX KHUCIOMOJIOYHBIX  MPOIYKTOB,
oroMoporkeHHoro. J/IBa crakana kedupa B ACHb WIM OAHA MOPLUS OMOMOPOKEHHOTO
00€ecreynBalOT OpraHu3M TMOJ€3HOH MUKPO(DIOPO, CYTOYHOW MOTPEOHOCTHIO
Kalbllis, BUTAMUHOB W aMHHOKHCIIOT, HEOOXOJMMBIX JUIS TPEILyHpeKIeHUs
0CTEOIopOo3a.

OddexkTUBHOCTh  UCIONB30BAHUS  OMOMOPOXKEHOTO B MPOQHUIAKTHKE
nucOakTepro3a y JieTe Obula HccieloBaHa Ha 0a3e OOJKETHBIX JOIIKOJIBHBIX
yupexaeHuii . Omcka. MccmenoBanue IpoBOIMIOCH B TPU dTama: MEPBBIA dTall -
OIICHKA 3J0pPOBbs JIeTCH TMepel MPOBEACHUEM OSKCIEPUMEHTA; BTOPOWM J3Tam —
AKCIIEPUMCHTAJIbHBIN, BKJIIOYAl BbIJA4y OHOMOpOXKEHHOTO (6 Heaenb) C
MOCJIETYIOUIUM HAOIIOJEHUEM 3a COCTOSIHUEM 3J0pOBbsl JIET€ M HACTPOCHUS — 3
Mecslla; TPEeTUW dTall — HKCIEPUMEHTANbHBIN, BKIIOYad MOBTOPHYIO BBIIAUy
OroMopokeHHOTO (6 Hemenb) C MOCIACAYIOIMMM HAOMIOJEHUEM 3a COCTOSHUEM
3I0pPOBbS IETEH U HACTPOCHUS — 3 MecsIa.

B wuccnepoBanme Obnuto BKIOYEHO 179 1ereii, MOCEIIABIIMX JOIIKOJBbHEIC
opraHu3aiuu, u3 HuX 92 pedeHka COCTaBUIN «OCHOBHYIO» TPYNIY (JI€TH TOTyYaBIIIHE
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C pallMOHOM MUTaHUs OMOMOPOKEHHOE), 87 — KKOHTPOJIbHYIO» TPYMITY (JI€TH KOTOPHIE
MUTATUCh TI0 OOBIYHOMY MeHI0). [l oOecniedueHus] JOCTOBEPHOCTH HCCIICOBAHUS
MUHUMAJIbHAS YUCICHHOCTh JETeW JOoJKHA ObLIa COCTaBJIAThH HE MeHee 37 uyenl.
['pynmel He paznuyanuck 1o Bo3pacty (p>0,05).

JIisi TUHAMWYECKOTO HAOJIFOCHHS 32 COCTOSTHUEM 370POBBS JCTCH Ha TEPHO.T
IKCIIEPUMEHTA OBLITH BBEACHBI: «KapPThl MEAUIIMHCKOTO HAOIOICHUS», COCTOSIBIITUE U3
MMACIIOPTHOM M CHEUMaJbHOM 4acTted. B crenualbHyr0 4acTh BKIHOYAJIACh
uHpoOpMaIUsA M0 KIMHUYCCKUM IMPOSBICHUSAM 3a00JCBaHUNA M HAIWYHUIO JKajo0 Ha
310pOBbE (KOKHBIE MOKPOBBI, XapakTep CTyJa U €ro KpaTHOCThb, JAPYTHE >KajoObl);
«pOAUTENbCKUE HMH(POPMAIMOHHBIE KapThl», BKJIOYaromas WHGOPMAIMIO OT
ponutenedt o Qakrax MONydeHUsT PEOCHKOM CHEIHAIU3UPOBAHHON MEIUIIMHCKON
MOMOII ¥ aHTUOMOTUKOTEPAINHH, a TAKXKE O HAIMYUU Y JIETeH KanoO Ha COCTOSHUE
3I0POBbBSI - KAJTOOBI CO CTOPOHBI JKEITYJAOYHO — KUIIEYHOTO TPaKTa, ajUIEPTHUECKHE
KOXXHBIC TIPOSIBIICHUS, >KaJ00bl CO CTOPOHBI OPTAHOB JIBIXaHUS, MIPOUYNE; KOMPOCHUK
poauTeneiy, BKIFOYABIIHA BOTPOCKH! O HACIEICTBEHHBIX 3a00I€BaHUSAX, ICUXUICCKOM
U (pU3NIECKOM pa3BUTUHU peOCHKA C MOMEHTA POXKICHHUSI, SMOIIMOHATTLHOM COCTOSTHHH.

B xoxe uccrnenoBanus y AeTel TPOEKPATHO OTOMpaics Ha OaKTEPUOIOTHUECKOE
MCCIIEJIOBaHME Kall (JI0 TIEpBOTO Kypca mpHuemMa, Iociie Hero M Mociie BTOPOro Kypca
npueMa),  ONpeNesuIuCh  JIaKToOakTepuu;  OudUI00aKTepUuHr; SHTEPOKOKKH,
kioctpuauy; E. coli Tunmunslie, E. coli makto3oneraruBHele, E. coli remonmutudeckue;
JIp. YCIIOBHONIATOTEHHBIE SHTEPOOAKTEPUU; CTA(UIOKOKK 30JI0TUCTHIN; CTahUIOKOKK
canpopUTHBINA, HSNUAEPMAIBHBIN; ApoxokenogoOHeie rpubsl  poxa Candida;
HepepMmeHTupyronme  Oakrtepuu; — matoreHHble  Oakrepuu.  McciaemoBanus
BBITIOJTHSJIUCH B AKKPETUTOBAHHOM HCITBITATEIbHOM JIA0OPATOPHOM IIEHTpE (aTTecTar
akkpeutanuu NePOCC RU 0001.510193).

[To marHBIM TA6OPATOPHOTO KOHTPOJIS B HAYAJIE IKCIIEPUMEHTA BCE JIETH (BHYTPHU
OCHOBHOM M KOHTPOJIbHOM T'pynn) ObUTH pa30UThI HA JIBE TPYIIIIBI — JE€TU CO 30POBOM
MUKPO(DIOPOH M IETH C MPOSBICHUSIMH IUCOAKTEpHO03a, TIPH 3TOM BTOpas T'PYyIIa
nojApaziensiach Ha TpU MNOATpymHnbl (B COOTBETCTBUU ¢  Kjiaccudukammei
nucoakteprosa o M.b. Kysaeoii u K.C.JIanono, 1991 rox) — nucbakreprno3 nepBoit
CTENEeHU (JlaHHas TpYyINa XapakTepu3oBalach CHIDKEHHMEM Ha 1 — 2 mopsnka
KoJim4yecTBa OMdu10- U JaKTOOAKTEPHUH, KUIIICYHOM MAJIOUKH); JUCOAKTEPHO3 BTOPOM
crerieHn (Ha (poHE CHIDKEHHUsS cojaepkaHus Oudumo- u nakrodbakrepuid Ha 1 — 2
nopszika W 0OoJiee, BBIABISUIOCH YBEIWYCHHE KOJMYECTBA YCIOBHO-TIATOTEHHBIX
cTaUIOKOKKOB, YCIIOBHO-TIATOTEHHAsi (uiopa MMeNla TeMOJIMTHYECKHE CBOWCTBA);
TUCOAKTEPHO3 TPEThEll CTENeHU (XapaKTepu3yeTcs 3HAYUTEIHHBIM YMEHBIIICHUEM
KOJIM4ecTBa aHadpoOoB (Ouduao- u takToOaKkTepuii ) 1 yBenndeHuem a3pooon (106-7
KOE/mn u Boime.), nanuuue rpudos poaa Candida, craduiiokoKkoB.

Pesynbrathl uccnenoBanus - nepes] mpoBeeHUEM dKCIIEpUMEHTA (TIEPBBIN ATam
UCCJICIOBAHUS) CTATHCTHUYECKUX PA3NIHUYUA B YACTOT€ M CTEMEHU TMPOSBICHUS
nucOaKTepro3a B OCHOBHOM M KOHTPOJIbHOUW rpymmax He 0suto (p=0,375). SBnenus
nucOaKTepro3a pa3HOW CTEMEHW BBIPAKEHHOCTH oTMedanuch y 77,2-80,9%
oOcnenoBaHHbIX JAeTeil. TpeTes crTeneHb AucOakTepuo3a orMevanack B 2,1%
OCMOTpPEHHBIX, BTOpas creneHb —y 35,2% nerei, nepsag —y 30,1%.
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Ha BTOpoM »dTame Hay4YHO-TIPAKTUYECKON (MCCIEq0BATENbCKOM) pPabOThI
(3KCIEpeMEHTaIbHOM) - Yy JE€Ted OCHOBHOM TIpyHIlbl 4YacToTa OTKJIOHEHUM OT
HOPMAaJIbHBIX 3HAUCHUN OM(UI00aKTeprid, TATMIHON KAMIEYHONW MAT0YKH, KAIIEIHOM
NAJOYKH C TEMOJUTHYHECKUMHU CBOMCTBAMH, 30JIOTUCTOTO CTa(PHIIOKOKKA, TPUOOB
Candida u HedepmMeHTUpYIOMIUX OaKTEpUl CYIIECTBEHHO CHU3UJIACH; MOKA3aTeNIH
MMeEJIM CTaTUCTUYECKU 3HAYMMBbIE Pa3Iudusi 10 CPABHEHUIO C KOHTPOJIHHOW IpyMmou
(p=0,000...). YnenbHblli Bec ACTEH C MPOSBICHUSAMU AUCOAKTEpHUO3a 3HAUYMMO HE
U3MEHUIICS, HO MIPH 3TOM CYHIECTBEHHO COKPATHJIOCh KOJUYECTBO JIETEH CO BTOPOM
CTENEHBIO JUCOAKTEpPHO3a U COOTBETCTBEHHO YBEJIMUYUIIOCH KOJUYECTBO JETEH C
NIEPBOM CTEIEHBIO.

ITocne mpoBeneHUs TPETHETO 3Tana HCCICIOBAHUS YACIbHBIM BEC HETEH C
MPOSIBJICHUSIMU TUCOAKTeprHo3a B OCHOBHOM rpyrmme cocTaBisul 36,3%, mpu 3ToM
MPOSIBJICHUI TPEThEW CTETNEHH CPENU JIeTeld «OCHOBHOW» T'PYIIBI HE HAOJII0IATI0Ch,
pacrnpoCTpaHEHHOCTh BTOPOM CTeNEeHU cokpatmiachk 10 9,1% (puc.1). Pe3ynbrarsl nmo
KOHTPOJIbHOM TpYyINe CTaTUCTUYECKH 3HAYUMBIX Pa3JIMuuid C TEPBBIM H3TArloM
VICCIICIOBAaHUM HE BBISIBUJIU.

AHanu3 JMHAMHKU TIOCEIIAEMOCTH JOIIKOJbHOM OpraHu3aluh MOcie
peanu3aluyd BTOPOrO W TPEThEro AJTama MCCIEJOBAaHUS CBUIETEIbCTBOBANL O
CTaTUCTUYECKU 3HAYMMOM MEHBIIEM KOJIMYECTBE MPOIYCKOB CPEIH AETEH OCHOBHOM
IpyIIbI, COCTaBUBIIEM — 2,3 THS B MECSII], 10 KOHTPOJIbHOU rpymme — 4,8.

K 4yuciny nonoXWATENbHBIX pe3yJIbTATOB JKCIEPUMEHTA CJEAYET OTHECTH
CYIIECTBEHHOE COKpaIlleHhe Kano0 Ha auIepruuyeckue peakiuu, JIepMaTHUTHI,
HapYIIEHUs EATeIbHOCTH KEITyJOYHO-KUIIEYHOTO TpakTa y neteil. Takke Bce 0e3
UCKIIFOYEHUS POJUTENN OTMETWIM YIYUYIIEHHUE MCHUXO-3MOIMOHAIBHOTO COCTOSHHS
JeTel B IHU, KOTJIa IETSAM BbIIaBaJI0Ch MOPOKEHHOE.

Ilo pe3ynbraram BBINOJHEHHON pPaOOTBI OBUIO CHIETAHO 3aKIIOYEHHE 00
3((PEeKTUBHOCTH BKJIIOYEHUS B OCHOBHOM pAallMOH MNUTaHUA peOeHKa MNpPOAYKTOB
IPOOMOTUYECKOrO JIEeUCTBUS B (POPME KYypCOBOIO HAa3HAUYEHHUS B KAYECTBE BTOPOIO
3aBTpaka wiK nojagHuka. [Io utoram nepBoro u BToporo Kypca (pooJKUTeIbHOCTb
KaXKJI0T0 IIUKJIa 6 He/elNb) mpruemMa OMOMOPOKEHHOT0 y AETe 0TMEUanoch CHUXKEHUE
BBIPAKEHHOCTH JAUCOAKTEpHO3a, COKpAIIeHUEe KOJIUYECTBA AETeH ¢ JUCOAKTEPHO30M,
COKpallleHHE Kajlo0 Ha AUCPYHKIUU KUIICYHHKA, aJUIEPrUYeCKUe peakiuu u
JEPMATUTHI, TAKXKE OTMEYAIOCh YIYUYUIEHHWE ICUXO-3MOIMOHAIBHOTO COCTOSHUS
JeTel, TMOBBIIANACh IOCEIIAEMOCTh  JETbMH  JIOIIKOJBbHOW  OpraHu3alluu.
Ynorpebnenue OMOMOPOKEHHOTO HE MPHUBEIO K POCTY OOpaIiaeMocTH JAeTed 3a
MEUITUHCKONW TIOMOIIBI0 C CHMIITOMATUKOW 3a00JICBaHUI BEPXHUX JBIXATEIbHBIX
nyTel B TIEPHOJ  TOBBIIICHHOW 3a00JICBAEMOCTH TPHUIINIOM ¥ OCTPBIMU
pecnupaTopHbIiMU  HUHGEKIUsIMU. J[aHHBIX, CBUAETEIbCTBYIOIUX 00 YXYIIICHUH
3J10POBbsI PECIIOHJEHTOB, HE BBISBIICHO.

Takum oOpa3oM, MOy4YEHHBIE BBIBOJBI, MMO3BOJISIOT PEKOMEHIOBATH C IIEIIBIO
npouIakTUKA  auUCOAKTEepro3a W €ro  MPOSBICHWM Yy JeTed, BKIIOYCHUE
OMOMOPOKEHOTO B OCHOBHOW PAallMOH MUTAHMS IETEH.

Cnucox 00nonHumenvHoIl 1umepamypst no meme:
1. Amupoa K.M., Pogun U. A., Cxaspo C. Il., CumonoB A. H. Ilone3nas
MUKpo(Iopa KHUIIEYHUKAa W €€ Koppekuus npoouotukamu // IlpuoputeTHbie u
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MHHOBAIIMOHHBIE TEXHOJOTMM B JKUBOTHOBOJCTBE — OCHOBAa MOJEpPHHU3ALUU
arpornpoMbIlIieHHOro Komruiekca Poccun: COOpHUMK Hay4HBIX CTaTed 1o
MaTepraiaM MEXIYHApOJHONW HAyYHO-IPAKTHUECKOW KOH(MEPEHIIMN HAaYYHBIX
COTPYIHUKOB M mpenonaBareneir (r. CraBpomoib, 16 nexabps 2016 r.). —
CraBpomnois. — 2016. — C. 17-25.

2. benbmep C.B., l'acununa T.B. PanmonanbHOe mHTaHWE W COCTaB KHIIEYHON
Mukpogaopsl // Bonpock! nerckoit aueronoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.

3. benbmep C.B., Mankou A.B. Kumeunas Mukpodiopa u 3HaueHue n1peOUOTHKOB
115 ee pyHkimonupoBanus // Jleqammii Bpau. — 2006. - Ne 4. — C.60-65.

4. I'ypuna O.I1., biunoB A.E., BapnamoBa O.H. u ap. Yacro Oosnerwiiue netu:
MMMYHOJIMarnoctuka u peabunuranus // [Tequatp. - 2011, — T.II. - Ne2. — C.45-52.

5. Kopotbko I'. @. ®usnonorus cucteMsl nuiieBapenus: Mounorpadusa. Kpacuonap,
2009. — 608 c.

6. Yrones A. M. u ap. Teopus anekBaTHOrO nutanus u Tpodonorus. — M. - 1991. —
247 c.

7. XaBkuH AWM., bnar C.®. MukpoOuoueHo3 kumeyHuka u ummyHutet // Poc.
BECTHUK mepuHatoi. u neauat. - 2011, - Nel. — C. 66-72.

8. renckas O. A., AptioxoBa C. 1. Pons BAJIoB B BoccTaHOBIIEHUH MUKPOGIOPHI
KKT npu antubuotukorepanuu // OMI'TY. - 2012. - No5. — 4 c.

4.2.3. Tema Ne 3 «OcHOBHBIE KOMIIOHEHTbHI IMULIH»

Heab: OGecneunThs Hamu4yue HEOOXOIUMBIX B IOBCEIHEBHOW KU3HU 3HAHUU O

MUIIEBONW U OMOJIOTUYECKOW IIEHHOCTH MIPOTYKTOB, OJI10/1, MEHIO.

KoHTpoJsibHbIE BONPOCHI:

1. Yrto nmoHumaeTcs Mo MUIEeBOM IIEHHOCTHIO TPOAYKTA?

2. YeM ompezensercsi yCBOSEMOCTb MUIIEBBIX BEIIECTB?

3. Urto moHumaeTcs noja Ouoaorundeckoit 3h(HeKTUBHOCTHIO MPOTYKTOB?

4. Ponp BUTaMHMHOB Ha NPOLECCHl pOCTa M Pa3BUTHS peOEHKA, MCTOYHHUKHU
BUTAaMUHOB.

5. Poiap MUKpO- W MakposJlIeMEHTOB Ha MPOLECCHl POCTa U Pa3BUTHS pPEOCHKA,
UCTOYHUKH MUKPO- M MaKpOAJIEMEHTOB.

6. Uro moHmMaercs 1moj NUIIeBO J0OABKOM, U IJIsi KAaKUX LEJIeH UX UCTIOIb3YIOT
B M3TOTOBJICHUH MUILEBBIX MPOTYKTOB?

CnpaBo4Hble MaTepHAJIbI 110 TEMe:

Pacnpenenenre KOMIIOHEHTOB NMUIIM YEJIOBEKAa HA OCHOBHBIE M HE OCHOBHBIE
(BcrioMoraTtenbHbI€) TOCTAaTOYHO YCIOBHO. i pocTa M pa3BUTHS HEOOXOAMMO
NOCTYIJIEHUE OPraHUYECKUX W HEOPTraHWYECKUX BEIIECTB, KOTOPbIE B pPE3YyJIbTATE
pacuieruieHuss W OMOCHMHTE3a TPEBpAIAIOTCS B OMOJOTUYECKHE CYyOCTparThl,
o0OecrieunBaOIIie HEOOXOAUMBIM OalaHC HHEPreTHUECKOro U  IJIACTHYECKOIO
maTepuaia. B pesynabTare oOecneduMBaeTcs  YCIOBUS  HEOOXOIUMBIE IS
FapMOHUYHOIO POCTa W Pa3BUTUS PACTYILIEro OpraHu3Ma, OOHOBJIEHUS KJIETOK,
OpraHOB U TKaHEW, a TaKe€ HAaKOIUIEHWE 3HEPruu, HEOOXOAUMON ISl BBIIIOJHEHHUS
KU3HEHHO HEOOXOAUMBIX (YHKLIUNA OpraHu3ma.

[TumeBble  cyOCTpaThl, OOECHEYMBAIOIIME OPraHU3M SHEPIeTHUUECKUM H
IUTACTUYECKUM MaTepuaioM, MOTYT pacCMAaTPUBATHCS KaK OCHOBHBIE KOMITOHEHTHI
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nuimu. [IpuMEeHUTENBbHO K YEJNOBEKY, K TaKOBBIM MOKHO OTHECTH BOJY,
HEOPraHUYECKHUE COJIM, OCJIKU, YTIIEBOIbI, ’KUPbI U BUTAMUHBI.

[TuieBasi LEHHOCTh MPOJAYKTa - MOHSTHE, OTPaXkKalolllee MOJHOTY IOJIE3HBIX
CBOMCTB TIPOYKTa, BKIFOUAsl CTENIEHb o0ecrieueHus (PU3MOIOTUUECKUX TOTPEOHOCTEH
YeJIoBeKa B MUIIEBBIX BEIIECTBaX U dHepruu. llumieBas 1eHHOCTh XapaKTepu3yeTcs,
npexkae BCEro, XMMHUYECKUM COCTaBOM MPOJYyKTa, C y4€TOM MOTpeOJEHUS €ro B
OOIIETPUHSATHIX KOJIUYECTBAX, U SHEPTreTUYECKOU IIEHHOCTBIO.

Kpurepuem olieHKH KauecTBa MUIIEBOM IEHHOCTH sIBJsieTcs cojepkanue B 100 ©
CheZI0OHOM YacTH MPOIyKTa OEJIKOB, )KUPOB, YTIEBOJIOB (B I'), HEKOTOPBHIX BUTAMUHOB,
MaKpo- U MHKPORJIEMEHTOB (B MTI), SHEpPreTH4ecKas IIEHHOCTh (B KKan win KJ[x),
JIOTIOJIHUTEJIbHBIC TTOKa3aTen. B CBsI31 ¢ YeM UMEHHO 3Ta nH(pOopMaIys HAaHOCUTCS Ha
ATUKETKE (MapKUPOBOUYHOM SIPJIBIKE) BCEX PEATM3YEMBIX B TOPTOBOM CETH IIPOTYKTOB.

[TumieBble BellleCcTBa yCBaMBAIOTCS OpraHU3MOM HeoanHakoBo. Ha ycBosieMocTh
KOMITOHEHTOB THUIIM BIMSIET MX (opMa CBS3M B TPOAYKTE, HAIMYUAE MHUIIEBBIX
BOJIOKOH, CTIOCO0 KyJIMHAPHOW 0O0paOOTKH, HATMYNE COSTUHEHUHN, CTIOCOOCTBYIOIITIX
Jydilled  yCBOSIEMOCTH, MPUCYTCTBUE€ WIJIM OTCYTCTBUE psija BUTAMUHOB,
(GyHKIIMOHAIBLHOE COCTOSIHUE OpraHu3Ma, Haiuuue 3abosneBanuil. [losTomy cremyet
pazyinyaTh MOHATHS «IUILEBas IEHHOCTHY MPOIYKTOB MUTAHUS U «peaibHasl MUIIEeBas
IIEHHOCTHY. [IpuYMHBI HEOIMHAKOBOW YCBOSEMOCTH PA3JIMYHbBI. Y CBOSIEMOCTh O€JiKa,
HaIrpuMep, MoxeT KosiedaTbes ot 70 10 96 %, Makpol’IeMEHTOB, Takux Kak docdop,
Kb, Marauii — ot 20 10 90%, GoIBITMHCTBA MUKPOAJIEMEHTOB (KeJe30, IIMHK U
T.1.) — oT 1 10 30 %. Takke B MUPOKUX IpeIesiax BaApbUPYETCsl yCBOSIEMOCTh KUPOB,
YIJIEBOJIOB U BUTAMHUHOB.

bosiee 4YacTHBIMH TMOKa3aTeNsAMH, XapaKTECPU3YIOUIUMHU IHIIEBYIO IIEHHOCTH
MIPOYKTOB, SBJISIOTCS OMOJIOTHYECKAs, JHEPTEeTUIECKas IIEHHOCTh M OMOIOTHYeCKast
3¢ (PEeKTUBHOCTS.

bronornueckoi 1eHHOCTHIO HA3BIBAIOT ITOKA3aTENIh KaueCTBA MHUIIEBOr0 OCIKa,
OTPAXKAIOIIUN CTENEeHb COOTBETCTBUS €TI0 aMUHOKHCJIOTHOTO COCTaBa MOTPEOHOCTSIM
OpraHu3Ma B aMUHOKHCJIOTaxX JUIsl CHHTE3a Oelika.

[Ton sHEpreTUYECKON IEHHOCTHIO MOHUMAIOT KOJIUYECTBO dHEPTUM (KKai, K/[x),
BBICBOOOK/1A€MOI B OpraHU3Me W3 MUIIEBBIX BEIIECTB MPOIYKTOB JJIsA 0OCCIIeUeHUS
ero Qusnonornueckux (Qynkumii. Ilpu cropanum B armocdepe kuciaopomga 1 T
YIJIEBOJIOB BhIZEseTcsa B cpeadeM 4,3 kkai, 1 1 xupoB — 9,45 kkani, 1 r 6enkoB —
5,65 kkan. Ho NOCKOJIBKY MNMIIEBbIE BEIIECTBA YCBAMBAIOTCS OPraHU3MOM HE
MOJTHOCTBIO, TO TIPHHATO, YTO 1 T OeaKoB mumy aaet 4 kkaji, 1 r kupoB — 9 kkai, a
yriieBooB — 4 kkan. Takum 00pa3oMm, 3HasT XUMHUYECKUU COCTaB MUIIH, JETKO
MOJCUYUTATh, CKOJIBKO SHEPreTUYECKOr0 MaTepuaia nojiy4yaeT YeJIOBeK.

buonorudeckast 3¢pheKTHUBHOCTH - MOKA3aTeNIb KAYeCTBA )KUPOBBIX KOMIIOHEHTOB
MUIIEBBIX MPOJYKTOB, OTPaXaIOIIUW COJEpKAHUE B HUX ITOJIMHEHACHIIICHHBIX
KUPHBIX KHUCIOT. bruonorndeckyio 3¢h(PEKTHBHOCTh JKHPOBBIX KOMIIOHEHTOB ITHIIU
OIICHUBAIOT 10 Kod(hpurmenty Omonornueckoii a¢dextuBHOCTH. Ero pacuer ocHOBaH
Ha OIpEJEICHUN KOJMYECTBA BCEX MKUPHBIX KHUCIOT, BXOASIIMX B COCTaB XKHUpA.
[TonydeHHbIC TaHHBIE COMOCTABIISIOT C TUTOTETUYECKUM, «UJICATIbHBIMY KUPOM.
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be3onacHOCTh  MUIIEBBIX MPOAYKTOB —  OTCYTCTBUE  TOKCHUYECKOTO,
KaHIIEPOT€HHOT'0, MyTareHHOT'0 WJIM MHOTO HEOJIaronmpusiTHOTO NEHCTBHS MPOTYKTOB
HA OPTaHU3M YEJIOBEKA NIPH YIOTPEOICHUH X B OOIIECTIPUHSATHIX KOJTUYECTBAX.

OTnenpHble XUMUUYECKUE COCIMHEHUS, BXOJAIINE B COCTAaB IHIIM, HA3bIBAIOT
HYyTpUEHTaMHU (MaKpO- U MUKPOHYTpUEHTHI). K MakpoHyTpUEHTaM OTHOCSIT YTJIEBOIbI,
JUTNIUJBI, OCJIKU, HEKOTOphle MHUHEpaJbHbIE BEIIECTBA, & K MUKPOHYTPUEHTaM —
BUTAMUHBI W PsSJI MUHEpAJIbHBIX COequHEHMM. B cocTaB mumm BXOJAT Takke
HEaJMMEHTApHbIC KOMIIOHEHTBI, KOTOPBIE HE SBIISIOTCS MCTOUYHUKAMM SHEPTUU IS
OpraHu3Ma U HE HUCIOJIB3YIOTCS B KAaueCTBE CTPOMTENILHOIO Marepuana. JTO Tak
Ha3bIBaeMble OaUlacTHbIE COEAMHEHUS — IeJUII0JIo3a (KJIeTyaTka), JIMTHUH,
MEKTUHOBBIE BEIIECTRA.

N3 92 BcTpeyaronuxcsi B MPUPOJIe XUMUYECKUX IEeMEHTOB 81 oOHapyKUBaeTCs
B OpraHU3ME YEJIOBEKA. 22 OCHOBHBIX COCTAaBISIOT 4-5% OT CpeaHero Beca 4eaoBeKa.
12 xummueckux snementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) Ha3zwiBaioT
CTPYKTYPHBIMH, IIOCKOJBKY OHH COCTAaBISIIOT 99%  snemeHTHOro cocrasa
YeJI0BEYECKOr0 OpraHu3Ma M BXOJIAT B COCTaB KJIETOK U TKaHel opranusma. Mx taxxe
Ha3bIBAIOT MakpossemeHTamu. [loTpeOHOCTH B HUX cocTaBiager ot 10 Mr 1o
HECKOJIbKHX IPaMMOB B JIeHb. MukposnemenTami (17 acceHIuanbHbIX, T.€. KU3HEHHO
Heooxonumeix - Fe, J, Cu, Zn, Co, Cr, Mo, N1, V, Se, Mn, As, F, Si, Li, B, Br)
HA3bIBAIOT DJIEMEHTHI, NMPHUCYTCTBYIOIIME B OpPraHU3ME€ YE€JIOBEKa B OYEHb MaJIbIX
cienoBbIX KojaudecTBax. [IoTpeOHOCTh B HUX OT HECKOJIBKUX MUKPOTPAMMOB IO MT.
DCCeHIMANIbHBIE AJIEMEHThI BXOJSAT B COCTAaB PA3IMYHBIX (HEPMEHTOB, TOPMOHOB,
BUTAMHUHOB, COCTaBIIIOT HEOOXOAMMYIO B (DYHKIIMOHAJHLHOM OTHOIICHUHU YacCTb
Pa3JIMYHBIX KJIETOYHBIX CTPYKTYD.

Bone3nu, cBg3aHHbIE ¢ HAPYIIEHUEM MHHEPAIBHOTO COCTaBa, HOCSAT Ha3BaHUE
MUKPO3JIEMEHTO3bl. OHM BO3HHMKAIOT JHOO MpPU HEJOCTATOYHOM MOCTYILICHUU
ACCEHIMANBHBIX MHUKPOSJIEMEHTOB W/WJIM W30BITOYHOM IMOCTYIJICHUM B OpPraHU3M
TOKCHUYECKUX MHUKPOIJIEMEHTOB. MeXIy »dJIeMEHTaMu CYIIECTBYET MHOXECTBO
CHHEPrUYECKHEe M aHTAarOHUCTUYECKHE CBA3U. MUKPOIJIEMEHTHI BIMSIIOT Ha POCT U
pa3BUTHUE YEJIOBEKA, Ha TIPOIECChl JbIXaHUs, KPOBETBOPECHHS, HMMYHOTCHE3a,
MOBEJACHUYECKUE peakiuu, Ha MOPPOPYyHKUHUOHATBHYIO NEATeNbHOCTh M JIpyrue
(GbyHKIMU BCEX OpPraHOB U TKaHEH.

bnarogapsi BOJIHO-COJIEBOMY OOMEHY B OpraHuU3Me MOJAJECPKUBAIOTCS Ha
OTHOCUTEJILHO CTaOWJIBHOM YPOBHE OCMOTHYECKOE MJaBJICHHE, OCYIIECTBIISIOTCS
dbusnonornyeckre PyHKIUU U OMOXUMUYECKUE PEAKIIUU.

JIJ1st XOpOIIIeTo caMOYyBCTBHSI YEJIOBEKY HEOOXOIMMO €XKEIHEBHO yHOTPEOIISThH
TaKO€ KOJMYECTBO THIIM, KOTOpoe OBl B Mpolecce MeTadoiu3Ma JaBajio €My
HE00X0IMMOE KOJMYECTBO SHEPTUH, MOKPHIBAIOIIEE YHEPTrOTPATHI HA BBHIMOIHAEMYIO
JBUTATEIbHYI0 aKTUBHOCTb B TEYEHUE JHS, OCHOBHOM OOMEH (SHeprus,
obecrieunBaroIiasi paboTy OpraHOB M CHCTEM OPTraHHW3Ma, HaXOJSIIETOCs B TIOKOE) U
crenuUUeckn NTUHAMHYECKOE IEHCTBHUE MHUIMU - JYHEPTUs, KOTOPYIO PacXoayeT
OpraHu3M Ha repeBapuBaHue nuiu (Tadm.l).

Taouauua 1. IlpumepHbIe 3HAYEHNS] CYTOYHOI MOTPEOHOCTH B IHEPrUM
(kkan/cyTkmn)
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O'cHoBHORA MToroeoe aHaueHwe
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 ao 3 nert 67 | 667 | 6480 | 6480 972 | 972 (4548|4548 1200,0 1200.0
o1 3 go 4 nert 541 541 | 7560 | V56,0 | 1134|1134 |(5306| 530,6 | 14000 1400,0
oT4 ao & nert 519 519 | M18.0 | 9180 | 1377|1377 644 3| 6443 | 17000 1700.0
oTb ao6Bner | 491 491 [ 9720 9720 [ 1458|1458 | 6822 | 6822 | 1800,0 1800.0
oT6ao7ner | 464 | 464 |1026,0{1026,0) 1563,9 [153,9[7201 | 7201 | 19000 1900,0
or7 godner | 437 | 43,7 |1080,0{10800) 1620 (1620|7580 758.0 | 20000 2000.0
oT8 ao 9ner | 401 401 [1107.001107.0( 1661 [ 1661 | 777.0 | 777.0| 20500 2050,0
oT 90010 mer | 375 375 (116100 1161.0{ 1742|1742 (8149 8149 2150,0 2150,0
oT 10 g0 11 ner| 3556 356 |188.0|1188.0(17Ve.2|178,2 (833,68 833.8| 2200,0 2200,0
oT 11 gp 12 mer| 321 350 |[1188,0)12960{ 1782|1944 (8338 9096 | 2200,0 2400,0
oT 1200 13 ner| 304 334 [12285|13365|184,3| 200,56 [862.2) 938,0 | 22750 24750
oT 13 g0 14 ner| 2579 30,2 [12555|1363 5| 188,3|204,5(881.2) 957.0 | 23250 25250
oT 14 po1bmer| 250 | 276 [1296.0{14040( 1944 |210,6)|9096| 9854 | 24000 2600,0
oT 16 gp16mer| 250 | 264 |[1323,0(1512,0|198,5 2268|9286 |1061,2] 24500 2800,0
oT 16 a0 17 ner| 245 | 256 [1350.0(1566,0| 2025 |234,9) 8947510881 2500.0 23900,0
oT 17 po18mer| 244 | 250 [1377.0{1620,0| 206,6 |243,0) 9665 |1137,0] 2550.0 3000,0

UennoBek MoayyaeT YHEPruto, ynoTpeOsis MUILy, COAECPKAIILYIO YTIIIEBObI, KUPbI
u Oenku. lloTeHnmanbHasi SHEPrUs, 3aKIIOYCHHAs B XUMHUYECKUX CBSI3SX OTHUX
COEIMHEHU, BEICBOOOXKTAETCS B pe3yJibTaTe aHadpoOHOTO (0€3 yuacTus KUCIOpOo/a)
W a3poOHOTO (C ydacTueM KHUCIopoaa) oOMeHa.

JIst wM3MepeHuss SHEPruW, 3aKiIIOYCHHOW B TOM WM WHOM TIPOIYKTE,
WCIIOJIB3YETCsI CTeaabHas eIMHAIIA U3MepeHus dHeprun (kamopus). OMHa Kajaopus
— D3TO TakKoe KOJIMYECTBO DJHEPruu, KOTOpoe Tpedyercs, 4YTOOBbl MOBBICHTH
temnepatypy 1 r Boasl Ha 1°C. B MexayHapoaHON cUCTEME €MHUIL JJIsI ITUX 1eJIei
UCTIOJIB3YIOT JPYTYIO €IUHUILy, KOTOpas Ha3bIBaeTCs HKOyib. OmaHA KHUIIOKAJIOpHs
(1000 xan) coorBercTBYET 4,19 kunomxkoyneit (kx). [Ipu okucnennn 1 r yrieBoaos
Boiiensiercs 4,1 kkan (17,17 kJIx), 1 v xupa — 9,3 kkan (38,96 x/[x), 1 r Oenka —
4,1 xxan (17,17 xJIx).

PekoMmenmyemas mwuieBas IIEHHOCTh MEHIO IS JIETeH IIKOJBLHOTO BO3pacTa
npuBeACHBI B Ta0J. 2,3. 3HAUCHUS, MPUBEICHHBIC B TaOIHUIIE, ITOTYYEHBI PACYETHBIM
MyTeM, OTTAIKUBAACH OT CIEAYIONIMX YUYETHBIX JAHHBIX — KaJOPUHHOCTh CYTOYHOIO
parnmona — 2350 kkaJ, MPOLIEHTHOE paclipeielieHne KaTOPUMHOCTH 110 MpUeMaM MUIITU
Ha 3aBTpak 20-25%, BTopoii 3aBTpak — 5%, 06ex — 30-35 %, nmonauuk 10-15%, yxun
20-25%, BTropoii yxuH — 5%.

Taoauna 2. Pekomenayemasi nuieBasi eHHOCTh CYTOYHOI0 MEHIO ISl ieTeil OT
7-mu g0 11-tu jger
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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
MIPOJI0JIKCHUE TAOIUIBI 2.
Mpuemsl nUWW | 3HEepret MYeckan LeHHOCTE (B % oT ofwei KanopuitHOCTK 38 NPUEM ML)
(oeTmor T-mu benkw HNPEI YT eBo gl MTOro
ao 11 net) cpeq cpeq CpeaH cpenH
MUH | HAA | Makc | MWH | HAR |makc| MWH | AR | makc| MWH | AR | makc
33BTpakK 1231138153 |276(31,0[345]1490) 552 61,3[889(1000]1111
BTopoi aaeTpak| 138|138 [ 138 (310 31,0|31,0| 552 | 552 | 662 [1000(1000]100,0
obeg 1271138149286 (31,0|334|509) 552|594 92310001077
MongHWE 110138 166|248 |31,0|372)441 | 552 | 662 80,0 (100011200
WHIMH 123138153276 (31,0[345]490) 552 61,3[ 889 (1000]1111
ETOPOA YKWUH 1381138 (138310310310 552 552 552 (1000(100,0)100,0
ATOro 12 | 14 15 | 28 | 31 | M 50 hb 61 890 | 100 | 110
MPOJODKEHHUE TaOTHIIEI 2.
CooTHoWeEHWE
Mpremel nuww macca BEenKoB, #WpPoOE 1
(meTw ot T-mMu benkwn HUPEI yreBogkl YN eBOq08 N0 Macce
Ao 11 net) cpen cpeq cpesq
MWH | HAA | MAKC | MWH | HAA | MAKC | MWH | HAR | Makc| 6 H v
33aBTpaK 16,2182 | 203 (162|182 | 203 (648 ([729] 81,0 1 1 4
gTopoi zastpak| 41 | 41 | 41| 41 [ 41| 41 | 16,2])16,2] 16,2 1 1 4
oben 2431263284 | 243263284 97.2[1063(1134] 1 1 4
MongHUK 811101122 81 [ 101122324 (405|486 1 1 4
WHIMH 16,2182 203|162 182|203 (648 ([729] 81,0 1 1 4
BTOPON VHWH 41 [ 41 41 41 [ 41|41 1162162 16,2 1 1 4
MTOro 73 81 89 | 73 | 81 B9 | 292 | 324 | 357 1 1 4

Taboauua 3. PekoMenayemasi nuiieBasi HEHHOCTh CYTOYHOI'0 MEHIO JIJIs ieTeil oT
11-tm JeT u crapuie

Wtoro (cymma Benkog,

Mpnems iy - JHepreTMJ4eckan UeHHoCT b (kKan) HWpoB : EE;FEIEID,D,DEI}
(aeTh cTapue £ NKH HWPEI YT EB04kL

11 net)
cpenH CpeaH CpeaH CpeaH

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

3aBTpakK 748|842 |936(1668,4(16894 (2105|2994 |336.8| 3742 | 5426| 6104 | 678.3

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

oben 112 122 | 131 |252.6| 2736|294 7(449 0| 4865|5239 | 813.9| 8617 | 9496

MOngHWE 374|468 |66.1| 842 (10621126 3|149 7| 1871|2245 271.3 | 3391 | 407.0

WHIMH 748|842 |936(168,4(1894 (2105|299 4|336.8| 3742 | 5426 | 6104 | 678.3

BTOPOI WHWH 187|187 (18,7421 421|421 | 748 | 748 | 748 | 1367 | 1367 | 1357

MTOro 337 |374.2| 412 [757.8( 842 01926 2| 1347 | 1497 | 1647 (2441 7| 2713,012984 3

MIPOJOIDKEHHE TaOIHIIBT 3.
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Mpnems iy JHEpPreT MYeckan WeHHOCTE (B % o7 oblWed KanopuiAHOCTK 33 NpMe M nuwm)
Benku HUPEI YIM eB0 Akl WTOro

(meTw cTaplue

11 net)

cpen cpen CPenH CpenH
MWH | HAA | M3KC | MWH | HAA |MaKc| MUH | AR | makc| muH | AR | makc
33aBTpaK 123138 (153 |276[31,0|/345])490) 552 | 61,3[ 889 [1000]1111
BTOpoi 3aeTpak| 138|138 [ 138 (310 31,0|310)| 552 | 552 | 552 (100,0[100,0)100,0
oben 1271138 (14928631033 4|509) 552|594 92310001077
MongHUK 110 138|166 | 248310372441 | 552 | 66,2 [ 80,0 |[1000)120,0
WHIMH 123138153 |276[31,0/345]490) 552 61,3 [ 859 (1000]1111
BTOPOIA WBHWUH 138|138 138[310[31,0[310]552)| 552 A62[1000[(1000(100,0
MTOro 124138162 2798310341497 552 60,7 ] 90,0 [1000]/110,0
MIPOAOIDKEHHE TaOIHIIBT 3.
CooTHOLLEHWE

MpWemel nULLM Macca BenkoB, ¥1poE K
(LeTw cTaplue Benkn HMPEI yrneeogkl VTN EBO08 N0 MAacce

11 net) cpen cpeq cpes

MWH | HARA | MAkKC | MWH | HAA | Makc | MWH | HAR | Makc| 6 H v

3aBTpak 18,7 210( 234|187 | 210|234 (748 [84,2) 9356 1 1 4
Bropoi aaeTpak| 47 | 47 | 47 | 47 [ 47 [ 47 | 187|187 187 1 1 4
oben 281304327 281304 | 327 |1123[1216[1310] 1 1 4
MongHWK 94 117140 94 |17 |140] 374 |468]| 561 1 1 4
WRHIMH 18,7210 234|187 | 210|234 ([748[842) 9356 1 1 4
BTOPOIA YHWUH 47 [ 47 | 47 | 47 [ 47 [ 47 | 187187187 1 1 4
MTOro 64,2 93.6|102,9) 842 | 936 [102,9|336,8/374.2[4116) 1 1 4

Jns  oOecrieyeHuss  DHEPreTUYECKOM  LEHHOCTH  MUIIEBOTO  paluoHa

PEKOMEHyeTCsl JUIsl TMPUTOTOBJICHUS OJIIOJ] UCIOJIB30BaTh HAOOpPHI MPOJYKTOB B
COOTBETCTBHHU C TaOIuIEiH 4.

OCHOBHBIM HCTOYHHUKOM SHEPTUU y YeJOBEKa SBJISIOTCS YIJIEBOIbI, KOTOPHIC
MOCTYNAlOT B OPraHW3M Ipu ymnoTpeOjeHuu xsebda, oBoImled, (pPyKTOB, MOJIOKA,
KpaxMajia, CHpPONOB. B mNuimeBapuTeIbHOM TpaKTe€ 3TH MPOAYKTHI TOJ BIUSHHUEM
aMuJIa3 paclIeIUISIOTCS 10 MOHOCAXapua0B (TI0K03a, GPYKTO3a, TajlakTo3a, JIAKT03a).
Monocaxapuasl IOCTYTAIOT B KPOBOTOK, JIOCTUTAIOT IEUYCHH. B reueHn 00JIBIIMHCTBO
MOHOCaXapH bl MPEBPAIIAIOTCS B TJIFOKO3Y.

Tadoanua 4. CpeaqnecyTouHble HA00PbI MUIIEBOH MPOAYKTOB Il
NPHUroToBJeHus 0.0 B HeTTo (Ha 1 pebenka B cyTkn)®

Wroro 3a cyTku

HanMenoBaHue nuieBoi MpoyKIIMKU WU TPYIIIBI MUALIEBOM 711 12 ner

IPOAYKIIHA e u

Ne cTapuie
1 | Xneb6 p>xanoit 80 120
2 | Xneb nIeHUYHbBIN 150 200
3 | Myka nieHu4Has 15 20
4 | Kpymsl, 6060BbIe 45 50
5 | MakapoHHbI€ U3Ienus 15 20

13

OpTraHHU3aIMH MUTAHUS 00yJaIONUXCs B 0011e00pa30BaTENbHBIX MIKOIAX)»

- mpuwioxkeHue 1 k MeroguueckuM pexomeHpamusiM MP 2.4.0179-20 «Pexkomenpaiuu 1o
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Hroro 3a cytku
HaumeHnoBanue nuieBoi NpOIyKIMU WU TPYIIIbI MAIIEBOMN 711 12 ner
TPOTYKIHH et 1
No crapuie
6 | Kaprodens 187 187
Ogomy (CBEXHE, MOPOXKEHBIC, KOHCEPBUPOBAHHBIE), BKITFOYASI
7 | coyieHbIe U KBaIlIEHBIC™, B T.4. TOMAT-IIIOPE, 3€JICHb, T 280 320
8 | ®dpyKTHI CBEKHUE 185 185
9 | CyxodpyKTsI 15 20
Coxku TI0A00BOIIHBIC, HAMTUTKYA BUTAMUHU3UPOBAHHBIE,
200 200
10 | B T.4. MHCTaHTHBIC
11 | Msico 1-i kateropuu 70 78
12 | CyOnpoyKThI (TI€U€Hb, SI3BIK, CEPIIIE) 15 20
13 | [tuna (upuista-opoiieps! noTpomeHsie — 1 KaT) 35 53
14 | Pri6a (dute) 58 77
15 | Mouoko (2,5% - 3,0% m.1.K.) 300 300
16 | Kucnomonounas nuiieBas IpOayKIIHsI 150 180
17 | Topor (5% - 9% m.1.k.) 50 60
18 | Ceip 10 12
19 | Cmetana (15% - 20% wm.1.x.) 10 10
20 | Macio cimuBo4HOE 30 35
21 | Macno pacTuTenbHOe 15 18
22 | Slino, mrT. 1 1
23 | Caxap™* 30 35
24 | Konaurepckue H3ACIus 10 15
25 | Yaii 0,4 0,4
26 | Kakao-nopomox 1,2 1,2
27 | Kodelinplii HAMmMTOK 2 2
28 | dpoxoku xaeOonekapHble 1 2
29 | Kpaxman 3 4
30 | Conp numieBast moBapeHHast HOMpPOBaHHAS 3 5
31 | Crenun 2 3

[Tpumeuanue: B mepuo/1 MpOBEEHUS CIIOPTUBHBIX COPEBHOBAHUMN, COOPOB (UTrp), CIETOB U T.II.
HOPMBI IUTaHU JOJDKHBI OBITh YBEIUYEeHbI He MeHee ueM Ha 10 %.

* - coJieHbIe U KBallleHHbIe OBOIIH — He 0osee 10 % oT 00111ero KoJIn4ecTBa OBOIIEH.

** - B TOM 4YHMCII€ JUIsl IPUTOTOBJICHUS OJIIOJI ¥ HAITUTKOB, B CIyyae MCIOJIb30BaHUs MHUILEBON
IPOAYKIMH MPOMBIIIJIEHHOTO MPOU3BOJICTBA, COJAEPKAIIMX caxap, BblJada caxapa JOJKHA ObITh
YMEHBILIEHA B 3aBUCHMOCTH OT €TI0 COJEP KaHMsI UCII0JIb3YEMOM TOTOBOM MPOTYyKIUH.

N306b1TOK  OOpa3oBaBIIeiics B Tpoliecce METadoJM3Ma YIJIEBOJIOB TIFOKO3BI
nepexoauT B (HochOopUIMpPOBaHHYIO OOpaTUMYIO pE3epBHYIO (OpMYy TIIMKOTEH,
KOTOPBI XPAaHUTCA B TIEYCHU M KJIETKaX pa3NUYHbIX TKaHeil. KonmnuecTBo ramkoreHa
y B3pocioro uenoBeka uHoraa pocruraer 200 1. [lpm cHMKEeHUM YpOBHS
CBIBOPOTOYHOM TJIIOKO3bI, TJIMKOT€H PACHICIUISETCS, YTO IMPUBOJUT K YBEIHMUEHUIO
COJIep)KaHusl TIIIOKO3bI B KPOBOTOKE. B cpemHeM B3pOCHbIN YelOBEK €KETHEBHO
ynotpeoisier 10 400 r yrieBo1oB, u3 KOTopbix 70-80% mpuxoauTcs Ha KpaxMaibl, a
ocTajbHasl YacTh MpPEICTaBICHA PA3TUYHBIMH MOHO-, M- W ToJucaxapuaamu. B
ciyyae ynorpeOsieHHs OONbIIUX KOJIMYECTB YIJIEBOJOB WM TPU  Pa3IMYHBIX
3a00JieBaHUSAX (HApUMEpP, caxapHOM AuadeTe) U30BITOK YTJIIEBOJOB COXPAHSAETCS B
Oopranm3Me B BUJE XHupa. PekomMeHmyeTcsi, 4ToOBI cofiepKaHNe MOHO- B INCaXapUI0B
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B CyTOYHOM IIHILIEBOM palMOHE B3pOCIOro 4yenoBeka He mnpesbimano 50-100 r,
MIOCKOJIBKY HM30BITOYHOE MOCTYIUIEHHWE MPOCTHIX YIJIEBOJOB YBEIMYHUBACT YACTOTY
pPa3BUTHUSI aTEPOCKIIEPO3a, HapyIllaeT HE TOJbKO YTJIEBOJIHBIA, HO M JIMIUJHBIN
OOMEHBI, TOBBIIIAET CBEPTHIBAEMOCTh KpPOBH, TO €CThb IO cBoeMy 3ddexty
HAlOMHUHAET U30bITOYHOE MOCTYIJICHUE B OPraHU3M HACBIIICHHBIX KUPHBIX KUCIIOT.
BaxxHo, 4TOOBI B KOJMYECTBEHHOM OTHOIIEHUM YIJIEBOABl OBUIM J1OCTAaTOYHO
PAaBHOMEPHO paclpeliejieHbl MO OTACNbHBIM MpUEMaM MHUIIH. YTJIEBOJbI, MOMUMO
TOrO, YTO OHM SBISIOTCA Haubojee JIerKO JOCTYNMHBIM HCTOYHMKOM SHEPIHH,
BBICTYIIAIOT TaK)K€ B KAUECTBE MCTOYHUKA IUIACTUYECKOrO0 MaTepuana. B yacTHocTH,
IIPOMEKYTOUYHBIE MPOIYKTHI yTIE€BOAHOTO OOMEHA BXOJSAT B COCTaB HYKJIEHHOBBIX
KHUCIIOT (TIEHTO3bI), TPEOYIOTCS I CHHTE3a HEKOTOPBIX aMUHOKHCIIOT, PEBPAIAIOTCS
B JKUPBI, BXOJIAT B COCTaB KJIIETOYHBIX CTEHOK, aHTUTEN U T.J.

B paunon 310poBOro B3pOCIOrOo 4YEJNIOBEKA [JOJDKHBI BXOJUTH TaKXKe
pacTUTEeNbHbIC MMUIIEBbIE BOJIOKHA (IEKTUHOBBIE BEILIECTBA — HE MEHEE 5-6 I' B CYTKHU
U Kieryatka — He MeHee 9-10 r). OnTuManbHOE coAepKaHUE MUIIEBBIX BOJIOKOH
JOJKHO cocTaBsATh 25-50 T (13 pacueta 11,5 rua 1000 kxan). [TekTHHOBBIE BEIlIECTBA,
KJIeTYaTKa COJIEpKaTCsl B CHIPhIX (PYKTaxX, OBOIIAX, Arogax U 00OOBBIX.

OCHOBHBIM HCTOYHUKOM aMHHOKHUCIIOT SIBJISIOTCS O€NKU. AMHHOKUCIOTHI
Y4acTBYIOT B MOCTPOCHUU THICAY PA3IUYHBIX OEJIKOB, HEOOXOJUMBIX HJIsi POCTa U
BOCCTAHOBJICHUS] BCEX KJIETOK M TKaHEW YE€JOBEKa, a TAK)KE BXOIAT B COCTaB COJIEH,
Y4acTBYIOIIMX B  TOJJEPKaHUM  OCMOTHYECKOTO  paBHOBECHs, O0OpazyroT
MHOTOYHCIICHHbIE TJIMKO-, HYKJI€O0- U JIMIONPOTEeHUbl, (EepPMEHThI, TOPMOHBI,
reMOTJI00WH, aHTUTENA U IPYTHUE 3AIIUTHBIC CTPYKTYPbl UMMYHHOUW CHCTEMBI, BXOJISIT
B COCTaB HOITEH, BOJOC. Y 3J0POBOTO YEJIOBEKAa B TEYEHHE CYTOK KOJIMYECTBO
pacmajaromierocsi  O6enka  JOKHO — COOTBETCTBOBATh  KOJMYECTBY  BHOBD
CHUHTE3UpPOBAaHHOTO. J[7s OIEHKM OMOJIOTMYECKOW IIEHHOCTH OelKa HCHOIB3YIOT
NOHSTUE Aa30TUCTBII OOMEH, TO €CTh COCTOSIHUE, IpPH KOTOPOM KOJUYECTBO
NOCTYMAIIIEr0 B OPraHu3M a30oTa TOYHO COOTBETCTBYET €ro KOJUYECTBY,
BBIBOJAMMOMY M3 opraHu3Ma. Eciau KonuuecTBO a3o0Ta, MOCTYMAIOMIEro C MUIIEH,
IPEBBIIIAECT BBIJAEISIEMOE, TO TOBOPAT O IMOJIOKHUTEIBHOM a30THCTOM OanaHce.
[locnennuii HabmomaeTcsd, HampuUMep, MPU YBEIUYCHUH MBIINIEYHON MacChl WM B
nepuoj; 6epeMeHHoCcTH. [Ipu 6eIKOBOM WIIM MTOJIHOM TOJI0JIAHUH, TIPU UCTIOIH30BAHUU
TOJIbKO PACTUTEIHLHON THUIIM MOXET HaOJII0JaThCA OTPUIIATENIbHBIA A30TUCTHIM
OanmaHc, KOrJa KOJIMYECTBO BBIBOJUMOTO W3 OpTraHM3Ma a30Ta IMPEBBINIAET €ro
noctyrieHue. KonednsiM 3TarnomM (pepMEeHTaTUBHOTO PACHISIUICHUS OCIIKOB SIBIISICTCS
0o0pa3zoBaHHE PACTBOPUMBIX B BOJAE AMHUHOKHUCIIOT.

Jlnst a¢pdexTruBHON pabOTHI OpraHW3Ma HE3aMEHUMBIC aMUHOKHCIIOTHI (BaJlvH,
JICUITUH, W30JICUIIMH, METUOHWH, TPEOHWH, METHOHWH, TpunrtodaH, (eHuIaTaHuH,
JU3UH, TUCTUIWH, AapPTUTMHUH) JIOJDKHBI TPUCYTCTBOBAaTH B  OINPEIEICHHON
nponopuun. C4UTAIOT, YTO AJISI B3POCIIOr0 YEJIOBEKA ONTUMAJIBHBIM COJIEpKaHuEeM B |
T. TTMIIEBOTO OeIKa SBIIAETCS CISAYIONIee KOMMIeCTBO HE3AMEHIUMBIX AMIUHOKHUCIIOT (B
MT): n3oneimua — 40, neiruaa — 70, mu3uHa — 55, METHOHWHA C IUCTUHOM — 35,
denmnananaa B cymme ¢ Tupo3uHom — 60, tpunrtodana — 10, Tpeonuna — 40,
BanuHa — 50. J[axke BpeMeHHOE OTCYTCTBHE WM YMEHBIIICHHE KOTUIECTBA OJHON U3
HE3aMEHUMbIX aMUHOKHCIIOT OTPULIATEIBHO CKa3bIBAETCS HA OEIKOBOM METa00IM3MeE
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yenoBeka. Uem Oosbliie Macca 4esioBeKa M MEHbIIIE €ro BO3pacT, TeM Oolibiie Oenka
eMy HE0OXO0auMO.

Bbenku moctymnatoT B opraHu3M 4ejI0BeKa MPEUMYIIIECTBEHHO MPU yIOTPEOICHUH
MsiCa KUBOTHBIX, NITUIIBI U PHIOBI, MOJIOYHBIX MPOAYKTOB, SIUI], cor, 0000B, ropoxa,
XJIEOHBIX 3JIaKOB, OpexoB. YesoBeK N0iKeH notpedisath 1-1,5 rpamma Oenka B 1€Hb
Ha | xr Maccel Tena. bonblie Bcero 6eka conepKuTest B chipax (0kosio 25%), B ropoxe
u aconu (22-23%), B msce, nituiie, poioe (10 20%), B paziuuHbix kpynax (1m0 14%),
xjie6e u MakapoHHBIX u3aenusix (5-12%). B oBomax cogepxkutcs He 6omee 2% OenKoB.
Haumenbiiee conepxanue O6enka NpucyTcTByeT Bo GpykTax u sirojax. PacturensHble
OeKM B CBOEM COCTaBe HE COJEp)KaT I[IOJHOIO0 KOMIUIEKCA HE3aMEHUMBIX
AMUHOKHUCIIOT, JINOO COJEPKAaT MX B HE3HAYMTEIBHOM KOJIMYecTBe. Tak, B Oenkax
NIICHUIIBI, PXKU WIK KyKypy3bl KOJIMYECTBO JIM3WHA B JiBa pa3a MEHbIIE
ONTHUMAJIBHOTO, HO JOCTATOYHOE KOJMYECTBO TpUNTO(aHa, OTMEYaeTcs aedUIUT
TPEOHWHA, W3OJEHIIMHA W BaJvHA. benku OO0OOBBIX JIMMUTHPOBAHBI  TIO
cepocoAepKaliuM HE3aMEHUMbIM aMUHOKHCIOTaM (METHOHWH U ITUCTEWH) W
Tpunrtodany. PaznenprHoe MCNoIb30BaHUE TOIBKO 0000B MM KYKYpPY3bl HEM30EKHO
npuBeneT K JAeQUIUTY  COOTBETCTBYIOIIMX  aMHUHOKHCIOT.  Hampotus,
KOMOMHHMPOBAHHOE MCIOJF30BaHNE CMECH 0000B M KYKYpy3bl MIIU pPHCa C COCBBIMU
0006amu oOpa3yeT OEJIKOBYIO CMECh IKBHBAJICHTHYIO IO MHUTATEIbHON IIEHHOCTU
oenkam Mojoka. ONTUMaIbHOE COOTHOIIIEHHUE KUBOTHBIX M PACTUTEIBHBIX OEIKOB B
MUIIEBOM pallMOHE B CpPeJHEM JOJDKHO COCTaBIATh 55:45. YacTh aMUHOKHCIOT
CIIY>KUT MCTOYHMKOM DHEPTUU JUIsl OpraHu3Ma udenoBeka. [Ipu 5ToM aMUHOKHCIOTHI
BHayaje JC3aMUHHUPYIOTCSA, UYTO CONPOBOXKIACTCS BBIJCICHHMEM aMMHaKa U
oOpa3oBaHHeM KeTOKUCIOT. [locneaHue BCTynaT B SHEPreTHYECKUil MeTaboIu3M u
IIOCJIE COOTBETCTBYIOIIMX MPEBPALLIEHUI pacmlagaloTcs 10 BOABI U YTIIIEKUCIOro rasa.
OO0e3BpekuBaHNEe 00Pa30BABIIETOCS B IMPOILIECCE SHEPreTUYECKOro MeTaboiau3ma
OeTKOB aMMHaKa OCYIIECTBISICTCS B IIEUEHU ITyTEM IPEBPAIICHNUS B MOUYCBHHY .

B nmmeBbIX mpoaykTax, 0COOEHHO XUBOTHOTO MPOUCXOXKICHHS, COIEPIKATCS
TaK)Ke HYKJICMHOBBIC KUCIOTHI. BoJIbIlie BCETO MX B MSICHBIX M PHIOHBIX CYOITPOTyKTaX.

BaxHEeWITUM KOMIIOHCHTOM TIMINHA SBJSIOTCS TakKe JKUPBI  (JIMITHIIBI),
MPEICTaBIAIONINE COO0M CIOXKHbIE A(UPHI TITUIEPUHA U BBICHIMX HACBIIIEHHBIX U
HEHACBIIIEHHBIX )KUPHBIX KUCIOT. HackleHHbIe UPHbIE KUCIOTHI (MTaJIbMUTHHOBAS,
CTEapUHOBAsl W JIp.) HCIOJB3YIOTCS OPraHW3MOM B IIEJIOM KaK JIHEPreTUYeCKUiu
MaTepuai. 3a cUeT UX OKUCICHHs 00eCIeYrBaeTCsl OKOJIO MOJIOBUHBI MOTPEOHOCTH B
SHEPIHM B3pOCIOro 4enoBeka. [Ipu 3TOM IIaBHYIO SHEPreTHYECKYyI0 pOJib UTPAIOT
TPUTTUTIEPHUIBI (HEHTPATbHBIC )KUPHI). JKUPBI CITyKaT pe3epBOM MUTAHUS; Y B3POCIOTO
YyeJloBeKa OHU cocTaBisItoT 10 10-20% Macchl Tena, NperuMyIIECTBEHHO MTPUCYTCTBYS
B MOJKOKHOM KUPOBOU KJIIETUATKE.

JKupel BBITIOJNIHAIOT TaKXKe IUJIACTUYECKYI0 M PETryISTOPHYIO  (QYHKIHH
(ITUHHOIIETIOUEYHBIC KUPHBIC KHCIOTHI, (HOChHONMUIUABI, XOJECTEPUH), BXOIAT B
COCTaB KJIETOYHBIX MeMOpaH, 3alIUTHBIX 000JIOYEK HEPBOB, COCYIOB, Pa3IMYHBIX
OpPraHOB, BBIMOJHIIOT TEPMO3AMMUTHYIO (QYHKIHUIO, CIy)XaT MEPEHOCUYUKOM
xupopactBopuMbix (A, E, K) BHUTaMHHOB, SBISIOTCA MPEAIIECTBEHHUKAMHU
CTEPOHIHBIX TOPMOHOB, )KEITYHBIX KHCIOT U ITpocTarjaHAnHOB. OCOOCHHO BaXKHBI AJIs
CO3/MaHUsA  IIEIOCTHOCTH  OWIMIUIHBIX  CTPYKTYp  KIETOYHBIX  MeMOpaH
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JUTMHHOLIETIOYEYHbIE HEHACHIIIEHHBIE KUPHBIE KUCIOTHI. VX NensT B 3aBUCUMOCTHU OT
JIOKAJIM3aliY TIePBOM TBOWHOW CBSI3W Ha TPH TPYIIILI (oMera-3, omera-6, omera-9).
Omera-3 u -6 KHCIIOTHI SBJISIOTCS TOJIMHEHACHIIIICHHBIMH, B TO BpeMsl KaKk omera-9
MOHOHEHACHITIICHHBIC. YETOBEK MOXET CHHTE3MPOBATH BCE HEOOXOIUMBIE ISl HETO
JMMAIBI, KpoMe omera-3 (O-JIMHOJCHOBAas KHUCIIOTA, 3WKO3alleHTACHOBAsl KHCJIOTa,
JIOKO3areKCaeHOBass KHCIOTa) W OMera-6 (mHOJeBas KHCIOTa, Y-JIMHOJICHOBAs
KHUCIIOTa, JUTOMO-Y-JTMHOJICHOBAs KHCIIOTa, apaxuJIOHOBasi KHUCJIOTa, OJIEMHOBAs
KHCJIOTA, KaJI0JIEMHOBAs! KUCJIOTA) JMUHHOLETIOUEYHBIX JKUPHBIX KUCIIOT.

Kak mpoctbie, Tak ¥ CI0XXHBIC JUIUBI MOTYT CUHTE3UPOBATHCS B OpPTaHU3ME.
UcknioueHre COCTaBISIOT TaKU€ HEHACHIICHHBbIE KUPHBIE KUCIOTHI, Kak
9IIKO3aMEeHTaCHOBAsI, IOKO3areKCaeHOBasl, IMHOJIEBAs, JIMHOJICHOBAS U apaxuOHOBAs,
KOTOpBIE JOJDKHBI IMOCTYINAaTh B OpPraHW3M YEJIOBEKAa C NHUIIEH B TOTOBOM BUJE.
JluHONEBast KWCIIOTa B TPHUCYTCTBHM THAMHUHA U MHPUJOKCHHA CIIOCOOHA
NpeBpaliaThCsl B apaxUIOHOBYIO KHUCIOTY. YKa3aHHbIE HE3aMEHUMBbIEC KUPHBIC
KHCIIOTBI BXOOAT B cocTaB  (GochOoNUMUIOB WIM CIy)KaT B  KadecTBe
NpEAIIECTBEHHUKOB  (HampuMep, apaxuJOHOBas KHCJIOTa) MPOCTArJIaHJANHOB,
JEUKOTPUEHOB, TPOMOOKCAHOB U MPOCTAUMKIWHOB. Ilpu oTCcyTCTBMM WU
HEJIOCTATOYHOM MOCTYIUJIEHUU B OPraHU3M HE3aMEHHUMBIX )KUPHBIX KUCIIOT Y YeJIOBEKa
OTMEYaeTCs 3aJepKKa pocTa, HapylieHue (QYHKIMU TO0YeK, OTMEYaroTCs
NaTOJIOTMYECKHE W3MEHEHHS B KOXKe, MOXET pa3BuUTbcs Oecruioane. OCHOBHBIMU
MUIIEBBIMU UCTOYHUKAMU KUPOB JIJISl YEJIOBEKa SIBJISIOTCS: MOJIOKO, MSICO, SIMYHBIN
KEJITOK, CBMHOE Cajlo, KOMMUEHOCTH, MSCO, pblOa, Opexu, pacTUTENbHbIE Maclia.
buonoruyeckas 1EHHOCTb JKUPOB  ONpENENseTCs  OOBIYHO  KOJIMYECTBOM
NPUCYTCTBYIOIIMX B HHUX HE3aMEHUMBIX KUPHBIX KHUCIOT U HX YCBOSIEMOCTHIO.
OnTtumanbHbIM CUMTAETCA CIIEIYIONIEE COOTHOIIEHUE JKUPHBIX KHUCIOT B IMHIIEBOM
palMoHe: HACBIIIEHHbIE >KUpHbIE KHUCIOTHI - 30%, MOHOHEHACBHIILICHHBIE THIIA
0JEHMHOBOM KMCJIOTHI - 60%, monuHeHaceimeHasle - 10%. DTo mocTuraercs B TOM
Cllydae, €CJIu COOTHOIIEHUE PACTUTEIbHBIX U KUBOTHBIX KUPOB B PAllMOHE MUTAHUS
cocTasisier 3:7.

JI1s HOpMaAJIBLHOTO POCTa U PA3BUTHSI PEOCHKY HEOOXOIUMBI TaK)K€ BUTAMUHBI.
ButamMuHBI - 3TO OpraHUYEeCKUE COCTUHEHUS, COIepIKaIIUeCs B IPOAYKTaX MUTaHUS B
OYEHb OIPAHMYEHHBIX KOJMYECTBAX, HO UTPAIOIINE BAXXHYIO POJb B MeTabOIM3Me
O€NIKOB, XUPOB U YTIJIEBOAOB, B OCYIIECTBICHUH MHOTOYUCICHHBIX (QYHKIUN
opraHusMa, jist 00pa3zoBaHus 1 OOHOBJIEHUS KJIIETOK U TKaHel yenoBeka. B HacTosimee
BpeMsl U3BeCTHBI 13 BUTaMuHOB: xKupopactBopumsie - A, D, E, K u BogopacTBoprmbie
— B1 (tnamun), B, (pubodumasun), Bs (mupunokcun), B, (nmanokobanamun), PP
(HMAUMH, BKJIIOYAIOIINN HUKOTUHOBYIO KUCJIOTY U HUKOTUHaMK), C (ackopOuHOBast
KHCJIOTa), onueBas kuciorta ((dhonanuH), TaHTOTEHOBAs KUCJIOTa, OMOTHUH (BUTAMUH
H). Kaxnaplii BUTaMUH 00JIaaeT ONpPEAEICHHON (YyHKUHMEW WM KOMIUIEKCOM HX.
JnmuTenbHbII HEJIOCTaTOK BUTAMUHOB COTIPOBOXKIa€TCS CHUYKEHUEM
TPYAOCIOCOOHOCTH, YXYAIICHUEM 3I0POBBS U B TSHKEJIBIX CIIyUYasX MOXKET IPUBOIUTH
K cMmepTd. YenoBeueCKuil OpraHu3M MOXKET B OTIPAaHMYCHHBIX KOJIMYECTBAX
CUHTE3UpOBaTh  BUTaMHMHBL.  Tak, aMHUHOKHUCIOTa  TpunrtodaH  crocoOHa
npeoOpa3oBbIBaTEC B HUKOTHHOBYIO KHUCIOTY, YJbTpaduoyieToBoe OOTydeHue
CIoCcOOCTBYET OOpa30BaHMUIO B KOXK€ BUTaMHHA D, MOTPeOHOCTh B MHUPUIOKCHHE
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BO3pacTaeT C YyBEJIMYCHHEM CcoJiepkaHus Oenka B mnumie. Kuireunsie OakTepun
YeJIOBEeKa B TEX WJIM MHBIX KOJUYECTBAX MOTYT MPOU3BOJIUTH BUTaMUHBL: K, OnoTHH,
dboMeBy0 KHCIOTY, ITMAHOKOOATaMWH, THUPUAOKCHH, MAHTOTEHOBYIO KHCIOTY,
pubodIIaBUH.

PacueTsl noka3pIBaIOT, 4TO )K€ caMblil cOaJaHCUPOBAHHBIA U Pa3HOOOPA3HBIM
palKoH, COOTBETCTBYIOIIUM CPEAHUM dHEpro3arparam, AePUIUTEH MO OOJIBIIMHCTBY
uraMuHoB Ha 20-30%!*. B mnpupome He CylecTBYeT IPOAYKTa, CIHOCOOHOIO
OJIHOBPEMEHHO COJIep)KaTh BCE€ BUTAMUHBI B HEOOXOJIWMBIX KojaudecTBax. Jlis
oOecrieueHus opraHu3Ma BUTAMHUHAMH CJEAyeT BKJIIOYaTh B PAllMOH BCE OCHOBHBIC
TPyl MUIIEBBIX TPOIYKTOB (OBOIIU, (GPYKTHI M COKU U3 HUX, 36PHOBBIE MTPOYKTHI,
MSICO, PIOY M TITHILY, MOJIOYHBIE MPOIYKTHI, YKHUPOCOAEPKAIINE TPOIYKThI ITUTAHHUS).
CornacHo COBpPEMEHHBIM JaHHBIM HauOoOJIee AaKTyaJIbHOW MPOOJIEeMOil BO MHOTHX
CTpaHax sBIseTCS ACPUIIMT THAMUHA, HUAIMHA, puOOQaBuHA, (OIUEBOU W
ACKOPOMHOBOMW KHCIIOT.

3HAYUTEIbHOE OOJIBIIMHCTBO OWMOJOTUYECKH AKTUBHBIX COEIUHEHHI, KpaiiHe
BKHBIX JJISI )KM3HU 4YE€JIOBEKa, HE CUHTE3UPYETCS B OPraHU3ME YEJIOBEKA, B CBSI3U C
YeM OHU CTaJlId OTHOCUTHCS K HE3aMEHUMBIM (haKTOpaM MUTaHUS. DTO UCIOJIb3yEMbIE
B KA4eCTBE OCHOBHBIX TIpynn (QYyHKIUOHAIBHBIX MPOAYKTOB BHUTAMUHBI,
antuokcuaanTel, [THXK, MmunepanbHblie BelecTBa, MUIIEBbIE BOJIOKHA, HE3AMEHUMbIE
AMUHOKHCIIOTHI U OJIMTOCAXaAPHUIbI.

Burtamunbl — ocoObie OeTKOBBIE BEIlIECTBa, 00ECIIEUMBAIONINE B OpraHU3ME
OMOXMMHYECKHUE TPEBPAIICHUS, pPEaKIWh, OOMEH BeEIIeCcTB, 0€3 Yero KHU3Hb
HEBO3MOKHa.

Butamunbl, cBs3aHHBIC C pa3sTUYHBIMH (DEpMEHTaMU, MPUHUMAIOT Y4YacTHE B
obecrieuenuyn opranusma sueprueii (B, Bz, PP), OnocunTese u nmpeBpaniennn 0eIKoB
u amuHOKUCIOT (Bg, B12), reHeTHUECKOr0 MaTepralia KJIETOK - HyKJIEMHOBBIX KUCIIOT
(bonueBas KHUCIOTA), )KUPOB U CTEPOUJHBIX TOPMOHOB (ITAHTOTEHOBAsI KUCIOTa U
OouotuH). Butamun A yuacTByeT B 0O€cleueHUH 3peHUss U HEOOXOIUM s
dbopMuUpOBaHUS CIM3UCTBIX IOKPOBOB, OJIHUJIEPMUCA, UMMYHHON cuctembl. be3
BUTamMuHa J| HEBO3MOXXHO BCAcChIBaHME Kajblius U (OPMUPOBAHUE CKeJleTa U 3yOOB.
Butamun K yuactByer B cBepThiBaHMM KpoBH. Camblii momyssipHblii BuTaMuH C
(ackopOuHOBasE  KHUCJIOTAa) TNpPUHUMAET yyacTue B  oOpa3oBaHuu  O€IKOB
COEIMHUTENLHON TKaHM - KOJUIAreHa M 3JIaCTUHA, HEOOXOIUMBIX I (POPMUPOBAHUS
COCYJIIOB, Xpsllel, ocToBOB kocTeil. BMecte ¢ Butamunom E u [-kapoTuHoMm mnpu
y4acTUU MHUKpOdJeMeHTa cejieHa BuTamMuH C oOecneunBaeT (yHKIIMOHUPOBAHUE
AHTUOKCUJAHTHON CHUCTEMBbI OpraHu3Ma, 3allUIIAIONIed KIETKH OT IMOBPEKICHUS
MPOJAYKTaMU OKHUCIICHHUS.

UccnenoBannsimu yctanoByieHo, 4To oT 70 mo 100% HacesieHUsI UCIBITHIBAECT
HegoctaTtok ButamMuna C. Y 40-80% mroneit omrymaercs neguuut BUTaMuHOB B, By,
Bs, Bi2, ¢onueBoit kuciaorel u [B-xapotuHa. boiee TMONIOBUMHBI HACEICHUS
Henononyyaet ButaMuHsel A, 1, E, K.

Ot nedpunura ButamuaoB A, B, C cTtpagaioT Koxa, BOJIOCH, HOIrTU. [IpudymHa —
KOa BOJIOCHI M HOTTH HauOOJIEE YacTO COMPUKACAIOTCS C BHEIIHUMHU (hakTOopaMu

14 CoopHMK perentyp OO M KyJIMHAPHBIX U3E/IM I OpraHu3allik TOPAYMX 3aBTPAKoB U 00e10B obyuaromumcs 1-
4-x xaccoB 0011e00pa3oBaTebHBIX OpraHu3anuii, 136 c.
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Cpenbl M OKa3bIBAIOTCS HECIOCOOHBIMU MPOTUBOCTOSITh TOKCHYECKUM BEIIECTBAM,
HaxXOJAIIUMCS B BO3AyX€ U BoJe. B pe3ynbrate oTMedaeTcs MOSBICHHUS CYXOCTH U
MISNTYIICHUST KOXKH, TPEIIMHKN Ha Ty0ax, yrpeBas ChIllb; JIOMKOCTh U BBIMAJICHUC
BOJIOC, WX MCTOHYECHHE W NOTYCKHEHHE IIBETAa; JIOMKOCTb HOITEW, yTpaTra HX
[JISTHIIEBOTO CJIOS.

3aMETHO CKa3bIBACTCSl HEIOCTATOK BUTAMUHOB U HA COCTOSIHUE HEPBHOM CUCTEMBI
- TMPOSBISAETCS PA3TPAKUTEIBHOCTHIO, PACCTPOMCTBOM CHA, HEPBHBIMU CpBIBAMHU,
COCTOSIHMEM T10JIaBJICHHOCTH.

Ot pedunmra cTpajmaeT W MbIIIEYHAs CHUCTEMa - OBICTPO pPa3BUBAETCS
YTOMJIIEMOCTD, BSJIOCTh U CJIA00CTb.

JlebuuT BUTAMHHOB CIHOCOOCTBYET TIyOOKOMY HApYIIEHHWIO OOMEHHBIX
IIPOLIECCOB, 3aMETHO BIMSAKOIIMX HAa HMMYHHYK) CHUCTEMY, CHIKAIOLINX
COTPOTHUBIISIEMOCTh OPraHU3Ma K MPOCTYTHBIM ¥ HH(PEKIIMOHHBIM 3a00JICBAHHSIM.

C oBomamu U GppyKTaMu MOKHO MOJIy4uTh BUTaMuH C, (honreByro KUciaoTy u [3-
KapoTuH, ocTtalibHble 10 u3 13 Hanbosee BaXXHBIX BATAMUHOB HAXOSTCA B JIOCTATOYHO
KAJIOpUUHBIX MPOJIYKTAX - B MsICE, pbIOe, silax, Macie, xJjieoe.

Crnenyrolieil COCTaBIAIONIEH B TEpeUYHE HE3aMEHUMBIX (DAKTOPOB NHUTAHUS
SBJISIIOTCSI MUHEpaJIbHBIE BellecTBa. MUHEpaabHbI€ BeUIECTBAa HEOOXOAUMBI s
HOPMAaJIbHOTO (DYHKIIMOHUPOBAHUSI UMMYHHOM CHCTEMbI OpraHu3Ma.

[Tomyyaembie OpraHu3MoM Jjaxe B HEOOIBIIIOM KOJIMYECTBE COSAMHEHUS JKelle3a,
MapraHiia, ceJieHa, KpeMHus, PTopa u Jpyrue MUKPO- U MAKPOIJIEMEHTHI TPOHUKAIOT
yepe3 CTEHKUM KPOBEHOCHBIX COCYJOB B BHUJE MOHHBIX COCAWHECHUN U OKAa3bIBAOT
MOIIIHOE AHTHUOKCUJAHTHOE, AHTHUTOKCHUYECKOE BO3JAcHCTBME Ha opranusm. llon
JEUCTBUEM MHOTMX MHUKPO- M MAaKpOSJIEMEHTHBIX COEAMHECHUN YCUJIMBAECTCA
JETOKCUKAIIMOHHAS (DYHKIMS KOXKH, M TUM CaMbIM CHUMAETCSI Upe3MepHas Harpys3ka
C TOYEK, NIEYEHH.

MUKpPO3JIEMEHTHI SBJISIFOTCS KaTaTu3aTOPpaMU MHOTUX OMOXUMHUYECKUX PEaKIIHi,
npoxoasaiux B opranuzMe. OHU TOAJIEPKUBAIOT TUAPOIICKTPOIUTHUCCKUN OallaHC
OpraHu3Ma, HOPMaJIM3ysl KHUCIIOTHO-IIEJIOYHOE PAaBHOBECHE B KUIKOCTHBIX Cpelax
OpraHusMa.

Kanbuuii - coctaBiser OCHOBY KOCTHOM TkaHu. [loBbIIaeT 3amuTHbIE (YHKIIUH
OpraHu3Ma, CIOCOOCTBYET BBIBEACHHIO CTPOHIIMS M CBUHIIA M3 KOCTEH, oOnamaer
AHTHUCTPECCOBBIM, AHTUAJNIEPTUYECKUM JAEHCTBHEM.

docdop - OCHOBHAS 4aCTh €r0 COCPEAOTOYCHA B KOCTAX, 3yOHBIX TKAHSX, B KOXKE,
BaXEH I nojnepxkanusi pH-Oananca. @ochopy NpuUHAANIEKUT Beaylias poJib B
NEATENbHOCTH LIEHTPAIbHON HEPBHOM CUCTEMBI.

Marnuii - «<aHTHCTPECCOBBIM MaTEPUAT», AHTUOKCUAHTHBI MUHEPAJL, BXOJUT B
coctaB Oosiee yeM 200 dhepMeHTOB, TpU €ro ydyactuu ocyuiectpisercs cunre3 JJHK,
PHK, a »10 mnpoduiakTka HOBOOOpa3oBaHUM; yJydllaeT OOMEH BEIIECTB B
COCYIMCTOM CTEHKE, HOpPMaJIM3yeT apTepualibHOE naBiieHue. lIpu mocTtaTouHOM
KOJIMYECTBE B OpPraHM3Me MarHusi XOpoIlO ycBaumBaeTcs Kaibliuid, pocdop, xanuii,
ButamMuHbl Tpynmsl B, C, E. Maruuii BbINOMHAET BAXKHYIO (PYHKITUIO B MPOPUITAKTUKE
3a00J1eBaHUH TIOYEK U Ceplia.

Kanuii - «3Hepretuyeckuil MUHEpal», CTUMYJHUPYIOLIUN Iepe/lady HEPBHBIX
UMITYJIbCOB, HEOOXOAMMBIX JIJII HOPMAJILHOTO COKPAIICHHS MBIIII, B TOM YHUCJIEC U
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MBIl  CEepPAlA, PEryJUPYET CEpIACYHBbI PUTM, NOMJIECPKUBAET HOPMAIBHYIO
(GYHKINIO TOYEK U TOPMOHAIIbHBIN OallaHC HAIIOYEYHUKOB, OOMEH BEIIECTB B KOXKE.

CoenvHeHus Kallvs OKa3bIBAIOT 11eJIe0HOE (PU3UOTIOTNYECKOE BO3/ICHCTBIE HA BCE
OOMEHHBIE MPOLIECCHl B KIETKAaX M TKAaHAX, CHOCOOCTBYIOT YCHJIEHHIO TKaHEBOIO
JBbIXaHUS B MHUTOXOHJpUSAX KieToK. Kamuil siBisieTcsi OCHOBHBIM SHEPreTUYECKUM
MUHEPAJIOM JUIsl HOPMaIbHOM paOOThI MBIIIL, B TOM YKCJIE U MBIl CEpLa.

Hatpuii - perynupyer OoCMOTHYECKOE IABJIEHUE B KIIETKE, MOBBIIIAET TOHYC
COCYJIUMCTON CTEHKU. BBINONHSAET BaXKHYIO pOJib B MPOIIECCE JETOKCHKALMU KOXH,
OUMIIEHUS TIOP, YCUIICHHSI IbIXaTeNIbHON (DYHKIIMH KOXKHU.

[{uHK - SIBISIETCSt OCHOBHBIM MUHEPAJIOM JIJIsi CO3AaHUSI aMUHOKHUCIIOT, Y4aCTBYET
B TIIOCTPOCHHU BCEX KIETOK OpraHu3Ma, CIOCOOCTBYET MPOJIOHTUPOBAHHOMY
JEUCTBUIO MHCYJIMHA, YTO CHUYKAET IOBBILIEHHBIA caxap KpoBU. BmecTe ¢ XpoMoMm
noBeImaeT 3GHEKTUBHOCTh HMHCYJIWHA, CIOCOOCTBYET OTJIOKEHHWIO TJIMKOTEHA B
IIEYEHHU, YTO Ba)XXKHO NPU caxapHOM auadere. YCHIMBAET MPOTHUBOBOCIAIUTEIbHBIC
GyHKIMM KpoBH, 0OJafaeT aHTHAJICPrHUYEeCKUM JeicTBHeM Ha Koxy. Llupoko
IPUMEHSETCS B IEPMATOJIOTUU U KOCMETHUKE.

Kenezo - aHTMAaHEMHUYECKH MHUHEpaJl, BXOAUT B MOJIEKYJy T'€MOIJI00MHa,
Y4acTBYET B OKCUI€HAIlMU KJIETOK, YCBAUBAETCA OPraHU3MOM TOJIBKO MPH HATUYHUH
ButamuHoB C u E; gocrarouHoe KOJMYECTBO B OpraHU3MeE MPUAAECT KOXKE PO30BBIN
1BET (Mcue3aeT OJICTHOCTh KOKHBIX IIOKPOBOB).

Mapranenr - «aHTHOKCHUJIAHTHBI MHHEpa», Yy4acTBYeT B CTUMYJISIUH
runo(u3apHO-HAIOYECYHUKOBOM CHCTEMbI, B CHHTE3€ (DEPMEHTOB, YCUJIMBAET
MOTJIONICHNUE TJIOKO3BI KJEeTKOH, perynupyeT (ynkmuun [[HC, penpomgyKTHBHBIX
opraHoB. Monsl MN J1erKO NMPOHUKAIOT B KPOBb YEPE3 KOXKY, YCHINBASI MPOLYKIHUIO
€CTECTBEHHBIX TOPMOHOB, YTO CIIOCOOCTBYET OMOJIOKEHUIO OpraHUu3Ma, KOXKHU.

KpeMHHii - BBIOJHSET BaXHYI pojidb B NPOQHIAKTUKE Pa3BUTHS
CKJIEpPOTUYECKHX NPOLECCOB M 3a00JIEBaHMI OMOPHO-ABUTATENILHOIO anmapara,
yiIy4lIaeT GyHKUUIO CTPYKTYPHBIX 3JIEMEHTOB KOXKH, BOJIOC, HOI'TEH, 3aJepKUBas
IPOLIECCHI YBSIAAHUS KOXKH.

Menp - MOBBIIIAET YMCTBEHHYIO aKTUBHOCTb, MBIIICUHBI TOHYC, PETYJIUPYET
NUTMEHTHBI OOMEH, TIOBBIIIAET YCBOSIEMOCTh JKejle3a 3a CYeT YIIyYIIEeHUS
KpOBOOOpAILIEHUSI B CJIOAX KOXH, BOCCTAHABIMBAET HOPMAJbHBIM I[BET KOMXHBIX
MTOKPOBOB.

CeneH - CHIKAeT PUCK COCYIUCTBIX 00J€3HEH, MOBBIIIAET COMPOTUBISIEMOCTh K
OHKOJIOTUYECKUM 3a00JI€BaHUM, YIIy4IIaeT KPOBOCHAOKEHUE KOXKU.

Mon — BXOOMT B COCTaB TOPMOHA IMTOBHIHON JKeJe3bl THPOKCHHA.
ObecnieunBaeT yCTOMYMBOCTh OpraHM3Ma K IMOBPEXKIAIOMIMM (paKTOpaM BHEIIHEH
Cpelpl, YBEJIMYMBAET CHOCOOHOCTh JIEHKOIMTOB pa3pyliaTh OOJE3HETBOPHBIE
MHUKPOOPTaHU3MBbI, ONpEAEsieT BO MHOTOM yMCTBEHHbIE CIIOCOOHOCTH. OJHUM U3
OCHOBHBIX MCTOYHHMKOB M0OJla B TUTAHUM SIBIISICTCS MUIIEBAsl HOoAMpOBaHHasA cojb. B
2019 r. OblIa BHECEHA MOIMpaBKa B JEHCTBYIONIUME CAHUTAPHBIE HOPMbI U MPaBUIIA,
onpeaenuBIIas 0053aTeIbHOCTh UCIIOJIB30BAaHUS B 00pa30BaTENIbHBIX OPraHU3ALMIX
IpU MPUTOTOBIEHUU ONroA HoaupoBaHHOW conu. MccnenoBaHus CBOMCTB Honarta
KA B MHIIEBOM WOAUPOBAHHOW COJIM MOATBEPAWIN €€ YCTOMYMBOCTH IIPU
KUTISTYCHUU B HEWTPAJILHOW W TIOJKUCIICHHOW Cpelie B MOJCIbHBIX ycioBusix (270
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obpasioB).  CrmemoBaTelbHO,  TEXHOJOTMYECKHE  KapThl,  HMCKOIIUECS B
0o0pa3oBaTeNbHBIX OpTaHM3AIUAX Uil JIeTe, He TpeOyIT TEeXHOJIOTHYECKOU
KOPPEKTUPOBKU B IIEJISIX COXPAHEHHWS HOJa B TOTOBBIX OJIFOAAaX. DTO TMO3BOJISET
cienaTh BBIBOA 00 OXHAaeMOM NpoQMIaKTHUEeCKOM d3(dekTe mnepexoga Ha
HOAMPOBAHHYIO COJIb TpPU MPUTOTOBICHUU OO B JACTCKUX OPraHW30BAaHHBIX
KOJJIEKTUBAX.

®dTOp - HOHBI PTOpa «3yOHON MUHEpaAID», HO TAK)KE YCHUIIMBAIOT IJIOTHOCTH BCETO
KOCTHOTO arnapara. MloHbl monajaroT B OpraHu3M U yCHUIIMBAIOT BCAChIBAHUE KaJIbIIHSI.

XJ0puabsl - WUrparT pPojib PEryjsiTOpOB BOJAHO-COJIEBOTO OOMEHa B KIIETKE,
NOJJIEP>)KUBasi HOPMAIbHOE OCMOTHYECKOE JABJICHUE; HEOOXOIUMBI JUIsl TPOTYKIIUU
KETYOYHOTO COKA.

Cpenu Bcex He3aMEHUMBIX (haKTOPOB MUTAHUSI HanboJiee 3HAUUMBIMU SIBJISIFOTCS
noluHeHacblmeHHble KUpHble KuciaoTsel (ITHXKK). Onu oka3piBaoT
MOJIOKUTEIIPHOE JCHCTBUE HA JIMIMUIHBINA CHEKTP, reMocTa3 U (HpuOPUHOIN3 KPOBH.
[MTHXK oueHb 1aOUIBbHBI, TO3TOMY HYHO YYUTBIBATh, UTO YBEJIIMYCHHE MOCTYIUICHUS
B opranusm [THXXK nomkHO 0053aTenpHO CONPOBOXKAATHCS JOMOIHUTEIBHBIM
BBeJcHMEM BuUTamMuHa E, T.K. aKkTUBalUMs JHUNUAHOTO OOMEHa COMPOBOXKIACTCS
MHTEeHCU(UKAIMEeH OKUCIUTEIBHBIX MPOIECCOB B MeMOpaHax kieTok. [Ipu sTom Ha
kaxaeii rpamm [THXXK numm B opranusm gomkeH noctynath 1,0 mr Burtamuna E.
[THXXK B opranusme mojaBEpraroTcs OKHUCJICHHUIO MO JBYM MIYyTsIM MeTaboju3ma —
[UKJIIOKCUTEHA3HOMY, B pe3yJbTaTe KOTOPOTrO OOpa3yroTCs MpOCTaryiaHIuHBI,
NPOCTAMKIMHBL U TPOMOOKCaHBbI, M JIMIIOKCUT€HA3HOMY C OOpa3oBaHUEM
neiikotpueHoB. [Ipocrarmanauasl  00Jaar0T  BazocmacTUYecKuM A exTom,
OKa3bIBAIOT HMMMYHOJENpeccuBHOEe JeicTBue. OHM WHTHOMPYIOT Makpodard,
MIOJIABJITIOT BEIOPOC aHTUTEHA HAa TIOBEPXHOCTH Makpodara, pa3pbIBalOT CBSI3b MEKITY
UMMYHOKOMIIETEHTHBIMH KJIETKAMH, TOPMO3SIT CHUHTE3 aHTUTEN W JTUM(OKHHOB.
TpoMOOKcaHbl, BbI3bIBAas arperamuio M aJare3u0 TPOMOOIUTOB, CIOCOOCTBYIOT
Pa3BUTHIO TpoMOO3a W HIIEMUYECKOM Oosie3HM Muokapaa. [IpocrauukianHbl —
BEILIECTBA,  XAPAKTEPU3YIOMIMECS  MOIIHBIM  aHTUAJTE3UOHHBIM  3(PdeKTom.
JlefikoTpueHbsl  00JIAIAIOT  MOIIHBIM  OPOHXOKOHCTPUKTOPHBIM  JIEHCTBUEM.
JlefikoTpreHbl aKTUBUPYIOT CHUHTE3 MPOCTArJaHAWMHOB U MPOCTALUKIMHOB. Takum
obpazoMm, npoayktel [THXKK B onTuManbHbBIX yCIOBUSX MOJIJIEPKHUBAIOT TOMEOCTa3
opraHusma.

B numieBbIx BellecTBax OAHOBPEMEHHO MPUCYTCTBYIOT HE OJHMH, HE JBa, a
JIECSITKA ¥ COTHU MUKPOHYTPUEHTOB, U JIEUeOHO-MPODUIAKTUYECKUE CBOMCTBA TTUIIIH
OTIPENIENSIIOTCS OTHIOAL HE TIPOCTO OuosiormueckuMu d(deKkraMu  OTAETbHBIX
MUKPOHYTPUEHTOB, & SIBJIIOTCA PE3YJIbTaTOM KOMIUIEKCHOTO B3aUMOJICUCTBUS MEXKTY
HUMH.

bazoBsie puznonorndeckue GyHKIIMA MUKPOHYTPUEHTOB: PETYJISIIUS JKUPOBOTO,
YTJIEBOAHOTO, OEIKOBOTO W MHUHEPAIBHOTO OOMEHA; ONTUMHU3AIUS AKTHBHOCTH
(GhepMEHTHBIX CHCTEM;, AaHTHOKCHJIAHTHAs 3allliTa; OOECIICUCHHE IPOIECCOB
KJIETOYHOTO JBIXaHUsS; MOJAJEPKaHUE OdIIEKTPOIUTHOro OajaHca; MOJAepKaHHUe
KHCIIOTHO-IIEJIOYHOTO ~ PaBHOBECHUS; TOPMOHONOJOOHOE JEWCTBUE; perysuus
pPENpOAYKTUBHONW (YHKIIMU W TIPOIIECCOB IMOPHUOTEHE3a; PEryJslus aKTUBHOCTH
UMMYHHOM CHCTEMBI, ydYacTH€ B TMpoleccax KpPOBETBOPECHUS; PETyJIsIus
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CBEPTHIBAEMOCTH KPOBH; PETYJIAIMS BO30YIUMOCTH MUOKAp/1a M COCYUCTOTO TOHYCA,
peryJIsius HEPBHON NEATEIIBHOCTH; CTPYKTYpHOE M (YHKIIMOHAIBHOE OOCCIeUeHUe
ONOPHO-JBUTATEJILHOTO aIapara; CHHTE3 COCJAUMHUTEILHON TKaHUW; PETyJIsius
MPOIIECCOB JETOKCUKAMK W OWOoTpaHchopManuu KCEHOOMOTHUKOB; TOJICPKaHHE
€CTECTBEHHOM KUIIIEUHON MUKPO(IIOPHI.

B mpuponie He cymiecTByeT Kakoro-iudo €IMHCTBEHHOTO IJIaBHOTO MPOJYKTa
MUTAHUS WIK TMHIIEBON CYOCTaHIIMHU, CIOCOOHBIX TMOJHOCTHIO YJIOBJIETBOPUTH BCE
MEHIO CJIEAYET COOII0/IaTh CIICTYIOIINE MTPUHITUIIBI:

1) KaJOpuWMHOCT,  MHUIIEBOTO  palMoHa  JOJDKHA  COOTBETCTBOBATH
PHEPTeTHYECKUM 3aTparaMm opranusma; 12-17% sHepruu cieayer mojydaTh 3a CUET
oenkoB, 25-35% — 3a cuet xxupoB u 50-55% — 3a cyer yrieBoj0B;

2) cieayeT MpaBWIBHO PacIpeesiaTh KaATOPUMHOCTh pallMoHa B TEUCHUE JTHS —
3aBTpak -20-25%; oben 30-35%; monaauk 5-10%; yxun 25-30%.

3) mmma JoKHA COACP)KATh ONTHUMAJIbHBIE KOJHWYECTBA OCIIKOB, XKHPOB U
YIJIEBOJIOB;

4) mNUIIEeBOM panuoOH JOJKEH o0ecreurnBaTh OpPraHu3M HEOOXOJUMBIM
KOJIMYECTBOM BOJIbl, BATAMHUHOB, MUHEPAJIbHBIX COJIEH U COJIEpkKaTh BCE HE3AMEHUMBIE
AMUHOKHUCJIOTHl W HEHACBHIIIEHHbIE >KUPHBIE KHUCIOTH.. He MeHee omHON Tpetu
CyTOYHOU TOTPEOHOCTH OEIKOB W J>KUPOB JOJDKHO OOECTIEUMBATHCS MPOIYKTAMH
YKUBOTHOT'O MPOUCXOKICHUS,

5) NPOAYKTHI, UCIOJB3yEeMble B JIETCKOM IMHMTaHUW HE JIOJDKHBI COJIEPXkKaTh
yCUIuTeN el BKyca, HCKYCCTBEHHBIE KPACUTEINH, CTA0OMUIN3aTOPbI, CTUMYJISTOPBI POCTA.

[TumeBbie 100aBKM — CTPYKTYpPHBIE KOMIIOHEHTHI IHINEBBIX IPOJYKTOB, HE
ynoTpeOiisieMble Kak CaMOCTOSTEIIbHBIA IMUIIEBOM MPOIYKT WM KOMIIOHCHT ITHIIH, HO
no0aBIsieMble Ha dTalax MPOW3BOJICTBA, XPAHCHHS, TPAHCIIOPTUPOBKH ITHIIECBOTO
NPOIYKTa IS YIYUIICHUS WM OOJICTYCHHS TPOW3BOJCTBEHHOTO IMpoIlecca WA
OT/ICJIbHBIX ONepaIuii, yBEJIMUYCHUSI CTOMKOCTH MPOJIYKTA K Pa3JIMUHbIM BHIaM MOPYH,
COXpPaHEHMSI CTPYKTYPhbl U BHEIIHEr0 BUJA MPOJYKTa WJIM HAMEPEHHOTO0 M3MEHEHUS
OpraHojenTUYeCcKuX  CBOMCTB.  [lumeBble  g00aBKU  TMOApPA3JELIAIOTCS  Ha
peryiupyromue  BKYC — IpoJayKTa  (apoMaTu3aTopbl, BKYCOBBIE  J100aBKH,
MO/ICJIAIIMBAIOIINE BEIIECTBA, KUCIOTHI U PETYJIATOPHI KUCIOTHOCTH); YIIyUlIaIOIIHNe
BHEIIHUIM BUJ NPOJAyKTa (KpacHTENIH, CTaOWUIIM3aTOPbl OKPACKH); PEryJIMPYIOIIHNE
KOHCHCTCHIIMIO W (POPMHUPYIOIIUE TEKCTYpy (3aryCTHTENH, TIeiaeo0pa3oBaTeny,
CTa0MJIN3aTOPBI, AMYJIBIaTOPHI); MOBBIIMIAIOIINE COXPAHHOCTh MPOIYKTOB MUTAHUS H
YBEIIMYMBAIOIINE CPOKHM WX XpaHCeHHS (KOoHcepBaHTHI). K mumieBsIM g00aBKamM He
OTHOCSIT COEIMHEHUS, MOBBIIIAIONIME MHUIIEBYIO ILIEHHOCTh MNPOIYKTOB MUTAHMUS,
HaIlpuMep, BUTAMUHbBI, MUKPO3JIEMEHThI, aMUHOKUCIIOTHI. [1lupokoe ncnosib30BaHue
IUIIEBBIX J00ABOK TMPOU3BOIUTEISMH IHINEBBIX IPOJAYKTOB  OINpEIEIsIeTCs
CTPEMJICHUEM - YBEJIMYUTh CPOK COXPAHEHUs] Kaue€CTBA MHUIIEBBIX MPOIYKTOB, B TOM
YHCJIe CKOPOIMOPTAIIMXCS M OBICTPO YEPCTBEIONIUX B YCIOBHUSAX HEOOXOJIUMOCTH HX
MEPEBO3KH Ha OOJBIIME PACCTOSHUS, YAOBICTBOPUTH IMOTPEOUTENST BBICOKUMH U
HACBIIICHHBIMUA BKYCOBBIMU Kadye€CTBAMM MPOJYKTa CBSI3aHO C HCIOJIb30BAaHUEM
apoMaTU3aTOpOB M KpacUTENeil; CO3JaHuE HOBBIX BHUJOB MHUIIEBBIX IPOJYKTOB,
OTBEYAIOIINX COBPEMEHHBIM TPEOOBAHUSM HAYKH O MUTAHUU (HU3KOKAJIOPHITHBIC
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NPOAYKThI, UMUTATOPbl MPOAYKTOB) - 3TO CBS3aHO C HCIOJIb30BAHUEM MHUIIEBBIX
N100aBOK, PEryIUpPYyIOUINX KOHCUCTEHIINIO MULIEBBIX MPOAYKTOB.

EBpomneiickum CoBeTtom pa3paboraHa cucrema IUGPOBOA KOAUPUKAINH
NUIIEBBIX 100aBOK ¢ mutepoit «E». Ona BkitoueHa B kojekc BO3-OAO niisg numieBbix
OPOAYKTOB KaK MEXAyHapoJaHas LU(poBas cucTeMa KoIU(PUKAUMK MULIEBBIX
nobGaBok. Kaxaol wu3 nNUIIEBBIX [J00aBOK NPUCBOEH UIU(GPOBOM Tpex- WIH
YyeThlpex3HauHbli  HOMep. Homep Mapkupyercss B COYETaHMM C Ha3BaHHUEM
(GYHKIHMOHAIBHOTO KJIAcCa, OTPAXKAIOIIEro TPYIIUPOBKY MHILEBBIX J100ABOK MO
TEXHOJIOTUYECKUM (GyHKIMSIM (moakiaccaMm). Hanmuunwe B NHIEBOM MPOAYKTE
MUIIEBBIX J0OABOK JIOJDKHO OBITH yKa3aHO Ha MapKUPOBOYHOM sipiblike. CoriacHo
NPENJIOKEHHOW cucteMe I1MGpoBOM KoAM(DUKAIMKM THUIIEBBIX J00aBOK, UX
KJ1accu(uKaIus BRITISAUT claeayomuM obpazoM (ocHoBHBIE Tpymibl): E100-E199 —
kpacurenu; E200-E299 — koncepBautsl; E300-E399 antnokcunantsi; E400-E499 -
crabmimsatopel  kKoHcucteHuum;, E450-E499 — »smymerartopsr; E500-E599 -
PEryJIATOPBI KUCIOTHOCTH, paspeixaurenu; E600- E699 - ycuinrenn Bkyca u apomara;
E700-E899 — 3anacubie nanexcer; E900-E999 - rmasupyromuye areHTsl, yJIy4nuTenu
xJie0a.
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3. OCHOBHBIE UCTOYHUKH MOCTYIUICHHUS CKPBITOTO CaXxapa B OPTaHu3M, KaKue
3a0051€BaHUSI MOTYT OBITH CITPOBOIIMPOBAHBI MOBBIIIIEHHBIM COJIEPKaHUEM
caxapa, moTpeOIsIeMOro C MUIIEBBIMUA MPOAYKTAMH U OO 1aMU?

4. OCHOBHBIC NCTOYHHUKH TIOCTYIIJICHUSI B OPTaHU3M HACHITIICHHBIX )XKHUPOB U
TPAaHCU30MEPOB JKUPHBIX KUCIIOT, KaKHe 3a00JI€BaHUS MOTYT OBIThH
CIIPOBOIIMPOBAHBI IMOBHITIICHHBIM COJEP’)KAaHUEM HACHITIICHHBIX KUPOB U
TPAaHCU30MEPOB JKUPHBIX KUCIIOT, IMOTPEOIIEMBIX C IMUIIEBBIMU MTPOTYKTAMH U
omronaMu?

5. Kakue MepornpusiTusi MOTYT MTOBJIUATH HA CHIDKEHHE B MEHIO COJIEPIKaHUS
KPUTHYECKH 3HAYUMBIX HYTPUEHTOB?

CnpaBo4HbIe MaTepHaJbI 110 TEMe:

['oBopst 0 310pOBOM NHUTAaHUU OOJBIIOE BHUMAaHUE YAENSAETCS COKPAILEHUIO
noTpeOJIEHUsT CONM, caxapa, XUPOB KUBOTHOTO MPOUCXOXKJEHHUS, B TOM YHUCIE
IPOIYKTOB UX coAeprkamux. HyTpueHThl, OKa3bIBaloIle HEraTUBHOE BO3JICHCTBHE HA
3JI0POBbE U TPEOYIOIIKME PErVIAMEHTALMH NPEAEIbHbIX 3HAYEHUI MOJIyYWIN Ha3BaHUE
KPUTUYECKU 3HAYMMBIX HYTpUEHTOB. [Ipr 3TOM HEOOXOIMMO YETKO MOHUMATh KaKHe
MPOYTHI HECYT B c€0€ CKPBITYIO YIPO3y.

HapamuBanue mnpous3BOACTBa NHIIEBBIX MPOJYKTOB Bce Oosiee Tri1yOOKoOM
nepepadoTKu, ObICTpas ypOaHU3alMs U ©3MEHEHHUE 00pa3a >KU3HU MEHSIOT TeHICHIIUN
B o0acTu muTaHusl. J{oCTYIMHOCTh U IIEHOBAs MPUEMIIEMOCTH ITPOTyKTOB, MPOIIEIIITUX
IIyOOKYIO TEXHOJIOTHUECKYIO MepepaboTKy, NoBbIIIatOTCS. Bo BceM Mupe HaceneHue
noTpedisieT Bce 00IbIlIe BHICOKOKAIOPUWHOMN MUILK CO 3HAYUTEIBHBIM COJIEP)KAHUEM
HACBIIIEHHBIX JKUPOB, TPAHCKUPOB, CAXaPOB U COJIU.

Conb ABIIIETCSI OCHOBHBIM MCTOYHMKOM HATpUs, IPU 3TOM YCTaHOBJIEHA CBS3b
MEXAY MOBBILIEHHBIM OTPEOJIICHUEM HATPHsI U TUIEPTOHUEH, & TAK)KE YBEIIMUYEHUEM
PHUCKa CEpIIEYHO-COCYAUCTHIX 3a00JIeBaHUN U MHCYJIbTOB. OJIHOBPEMEHHO, IO MEpPE
OTX0/]a OT MPUBBIYHBIX CXEM T[HTAHHUS CHHXKAETCA MOTPEOJIEHUE KIHOYEBBIX
COCTABJISIONINX 3J0POBOT0 paimoHa — (PYKTOB, OBOIICH M MUILEBHIX BOJIOKOH (B
YaCTHOCTH, IIETbHBIX 371aKOB). DPyKThI U OBOIIU COJEpkKaT KaJIuid, CIIOCOOCTBYOIIUI
CHUKEHUIO KPOBSHOTO JaBieHus. Poib mepepaboTaHHBIX MUILEBBIX MPOTYKTOB Kak
MCTOYHHUKA COJIM B pAllMOHE OOBSICHAETCSA TEM, UTO COJEPKAHUE COJIM B HUX OCOOCHHO
BBICOKO (B CJIyyae TOTOBBIX OJIIOJI, MSCOMPOIYKTOB, TAKMX KaK OEKOH, BETYMHA U
CBIpOKOITYEHAas Kojbaca, ChIpOB, COJIEHBIX CHEKOB, JIAMIIN OBICTPOrO MPUTOTOBIICHHUS
U T.JI.), @ TAaKKE€ TEM, YTO OHHM MOTPEOISIOTCA YacTO M B OOJBIIMX KOJUYECTBax (B
ciydae xyeba 1 nepepabOoTaHHbBIX 36pPHOBBIX IPOAYKTOB). CoJb TaKkXKe 100aBIIAETCS B
MUIIY BO BpeMs MPUTOTOBIEHUS (B BUAC CyXHX OYyJIHOHOB) HJIM YK€ Ha CTOJE (B BHJIE
COYCOB U ITMUIIEBOI coam). BMecTe ¢ TeM MHOTHE MPOU3BOAUTENIN MEHSIOT PELENTYPY
CBOCM MPOAYKUMH [UIsI COKpAIIEHHs] COJACpXKaHUS COJIM, U MOTPEOUTENsIM
PEKOMEHIyeTCsl 00palaTh BHUMaHUE Ha ATUKETKU MPOTYKTOB U BHIOMPATH MPOTYKTHI
C HU3KHAM COJIEPKAHUEM HATPHUSL.

BO3 pekomenayeTt B3pocCibIM NOTPEOISATh MEHEE 5 T COJIU B IEHb (4yTh MEHBIIIE
OJIHOM yaiiHOU noxkH). [[ns neteit B Bozpacte ot AByX 1o 15 ner BO3 pexomenayer
KOPPEKTUPOBATh PEKOMEHJOBAaHHOE MAaKCHUMAalbHOE MOTPEOJICHHE COJIM B CTOPOHY
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YMEHBIIIECHUSI UCXOJI U3 MX MOTPEOHOCTE B PHEPTUU MO CPABHEHUIO C B3POCIBIMH,
YTO COOTBETCTBEHHO COCTAaBIISET 2,5-5 rp/CyTKH.

Crnenyer OTMETHUTb, UTO HATPUH SBJISETCS BAKHEHIIIMM OMOTEHHBIM 3JIEMEHTOM,
HEOOXOMUMBIM [JIS1 TIOJJICP’KaHMST BOJHO-IIEIIOYHOTO OanaHca, Tepeaadd HEePBHBIX
UMITYyJIbCOB, HOPMAJIBHOTO  (DYHKIIMOHMpPOBAHUS KIETOK. M30BITOK  HaTpus
COTIPOBOXK/IAETCS IMOBHITIICHUEM KPOBSHOTO JIaBJICHHUSI, TIOBBITIICHHBIM HAIPSYKEHUEM B
paboTe cepaedHO-COCYAUCTON CHCTEMBI, HAKOIJICHHEM >KHJIKOCTH B OpraHH3Me,
HapylHIeHHEeM OOMEHa BEIIECTB, COMPOBOXKIAIONIETOCS (HOPMUPOBAHHEM H30BITOUHOM
MaccChl Tena.

OCHOBHBIE HUCTOYHHUKHM TOTPEOJEHUS HATPUs B TMHUIIE ONPENETSIOTCS
KYyJbTYPHBIMH OCOOCHHOCTSIMU M KYJIMHAPHBIMU MPEANOYTECHUSIMH HACEJICHHUS.
Hatpuit B 3HaUUTENBHBIX KOJIMYECTBAX COJEPKHUTCS B IMPOJIYKTAX IMOBCEIHEBHOTO
yHnoTpeOJIeHHsI - B MOJIOKE, Msce, XJIeOOOYIOYHBIX M3ACIHAX, MICONPOIYKTAX,
CHEKOBOW MPOAYKIIMH, a TAK)KE BO BKYCOBBIX J00aBKax K IMUIIE (COYCHI, IPUIIPABHI).
Harpnii conepxurcs Takke B IiyTamaTe HaTpHsi, KOTOPBIM IIMPOKO MCIOJIB3YETCS B
KadeCcTBE MUIIEBOM JOOABKH BO MHOTHX PETHOHAX MUpA.

Jlnist pemieHus r100abHOM 3a/1a4yl IO CHIDKEHHUIO 3a00JI€BA€MOCTH HaceleHUs
OKHpEHUEM, OOJEe3HAMH CHUCTEMBl KpOBOOOpallleHUs, Hapaay C [OpPOYUMU
MEPOTPUATUAMH OOJIbIIIOE 3HAYEHUE HMEET COKpalleHue norpedneHust conu. s
peanu3anuy 3TOM 3a7aud Ha TMOMYJISIIIUOHHOM YPOBHE HEOOXOIUMO IMPOBEACHHE
IUTAHOMEPHOM PabOThI MO MEPECMOTPY TEXHOJIOTMYECKUX KApT U COKpAIlCHHEM B
TEXHOJIOTUU MIPUTOTOBJICHUS OJIFO/I COJH, TMOBHIIICHUE B CTPYKTYpE MUTAHUS (GPYKTOB
¥ OBOIIeH, mupokoe WHGOPMHUPOBAHWE HACEJICHHUS O JIaHHOW MmpobiieMe U ee
npuYrHax. B JoMamHWX yCIOBUAX IEeCO00pa3HO IMOCTENEHHO COKpaIaTh
KOJIMYECTBO BHOCHMOHW B OJIFOAa MPU MPUTOTOBJICHUH COJH, YOpaTh ¢ 0OCIEHHOTO
CTOJIa COJIOHKY, Tpu (HOPMUPOBAHMH MEHIO OTJAaBaTh MPHOPUTET C HUZKUM
comepxkanueM HaTpusa. CreayeT OTMETHTh, YTO BKYCOBBIE PELETITOPHI YeIOBEKa K
MOHIKEHHOMY MOTPEOJICHUIO COJIM aIallTUPYIOTCS MMOCTETIEHHO, IPUOTKPBIBas Ooiiee
IMPOKUH JUala3oH BKYCOB.

WTtak, OCHOBHBIMH UCTOYHHUKAMH MTOCTYIUICHUS HATpwsl (TOBapEHHOW COJIN) B
OpraHu3M YeJloBeKa SBJIAIOTCS XJieO U XJIeOHbIE MPOIYKThI, KOJIOACHbIE U3EHUSI U
MSICHBIE KOHCEPBBI, CBIPbl, KOHCEPBHUPOBAHHBIC OBOIIM M COJICHbS, COJEHas M
KOITUEHas ppIOHAs MPOIYKIIMS, a TAaKXKe MPOAYKTHI ObICcTporo nutanus (dact-bymn) u
pa3iinuyHble KOMOMHUPOBAHHBIE MPOAYKTHI (COYChl, KETUynbl U Jp.). ComepkaHue
HATpHs B XJIe000yI0UHBIX H3aenusIx Konebaercs ot 246 no 499 mr/100 r. MscHbie
koHcepBbI coaepxkar oT 400 mr mo .800 mr/100r (mist GompmuHCTBA - O0KOJIO 600
Mr/T), Bapenble kosbacHeie wusnmenus ot 800 mo 1000 wmr/100r, BapeHo- u
ceipokomnuenbie 1500- 2000 mr/100 1. OBomIHbIE KOHCEPBHI U COJICHBS COACPKAT OT
600 mo 1100 mr/100 v wmatpusi. ConmepkaHue HATpusi B PBHIOHBIX KOHCEPBaxX
cocrapiset 540-700 mr/100 r, B kKormueHoi preioe - 1o 1000 mr, a B cosieHoit - 6omee
4900 mr/100 r. B mopimu HEKOTOPHIX TPOIYKTOB (pacT-Py1a MOKET COAEPIKATHCS 0
1000 mr Hatpus Ha 100 rp. mpoaykra.

duznonorudeckas moTpedHocTs mis aeteit — ot 200 mo 1 300 mr/cyT.

OCHOBHBIMH HWCTOYHHMKAMHU JOOABIICHHBIX CaxXapoB SBISIFOTCS MYYHBIC
KOHJUTEPCKUE W3JICIUsS, TOPTH U MHUPOKHBIE, KOH(DETHI, CIIAIKHE KUCIOMOJIOYHBIE
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MPOIYKTHI M TBOPOXKHBIC M3CIUS, CIAKUe 0€3aJIKOTOJIbHbIE HAMUTKH, HEKTaphl U
cokocojiepkamue HanmuTku. [log mo00aBIEeHHBIM caxapoMm CJIeAyeT MOHUMATh BCE
BUJIBI TMIPOCTBIX YTJIEBOJAOB (caxapo3a, TTIOKO30(DPYKTO3HBINA CUPOII, KpaxMaiabHas
MaToKa, MeJ U JIp.), BHOCUMBIE B MMUILEBON MPOIYKT JIsl IPUAAHUS CIAJKOTO BKYyCA.

B cootBerctBuu ¢ neictByronMu ['OCTamMu B cocTaBe IMEYEHbS MOXKET
conepxkarbes ot 20 1o 45 1/100 r caxapa, B koHperax 65-75 /100 1, B IUPOKHBIX U
toprax oT 30 mo 65 1/100 r. KuciomosnouHble NPOAYKTBI, TaKW€ KaK CBIPKU
TBOPOKHBIE TJIa3upoBaHHbIe cojiepxkat 22- 30 1/100 r caxapa, HOTYpThl (DPYKTOBBIC
or 6 10 14 r/100 r, Woryptel mutheBbie 7-15 1/100 r. CyIliecTBeHHBIH BKJIaJ B
noTpeliieHre caxapa BHOCIT O€3aJIKOTOJIbHbIE HANUTKHU, KOTOpbIE cojepkar 5-12
r/100 r caxapa, a Takke COKoBasi IpOAyKIus U HeKTapshl - oT 10 10 35 /100 r.

Ynotpebnenue caxapa (B 4MCTOM BHUJE U B COCTaBe MPOIYKTOB M OJIIOT) B
konmuecTBax OoJyiee 40 T/CYTKM CYIIECTBEHHO TMOBBIIIAET PUCKU (POPMUPOBAHUS
30BITOYHOM Macchl Tenma, OO0JIe3HEH CHUCTEeMBl KpOBOOOpAIIeHHs, HapyIIeHUN
BOCIIPUUMYHMBOCTH K WHCYJHMHY W JICOTUHY, YXYJIIEHUs MamsiTd, Kapuecy. BO3
PEKOMEHAYET OrpaHUYUTh OTpebdeHune caxapa B 20 1/cyT (2 CTOJIOBBIE JTOXKKH).

[IpoGiema kapueca XOpoOIIO 3HAKOMa BCEM, HauyWHAs YK€ C JIETCKOIO
Bo3pacta. M3BecTHO, YTO OAaKTEPUM POTOBOM MOJOCTH MUTAIOTCA MNPOCTHIMU
caxapaMu. B pesynpTaTe UX OKHU3HEAEATENBHOCTH 00pa3zyercs KHCIOTa,
paspy1aronias 3yOHy0 dMaJlb, a 3aT€M U ICHTUH, POPMUPYETCs KapuO3Has MOJIO0CTb.

l'opmon mentuH  HeceT WHGOPMAIMIO B MO3IOBYHO TKaHb 00
YIAOBJIETBOPEHHOCTH CBEJCHHOM TMHINEH U BbI3BIBAET B OpPraHU3ME YyBCTBO
HachlieHud. PpyKkTo3a MNpPEensiTCTBYET MOMNAJaHHUI0 JIENTHHA B MO3T U CO3JAET
MCKYCCTBEHHOE YYBCTBO T'0JI0/1a. Y JIFOJEH C PE3UCTEHTHOCTHIO K JICNTUHY MO3T HE
MOJIy4aeT HY>KHOI'O CUTHAJIA, IO3TOMY UM CJIOKHEE KOHTPOJIUPOBATh CBOM almeTuT.
HccnenoBanusi Ha KpbIcax MOKa3aiM, YTO Yy JKUBOTHBIX, KOTOPBIC YMOTPEOJSIIOT
bpykTO3y, BbIpabaThiBacTCs OojdblIe JenTUHA, 4eM oObluyHO. B pesymnbrare,
YyBCTBUTEIHLHOCTh OPTaHU3Ma K HEMY CHUXKAETCSI, )KUBOTHBIE ITIOCTOSIHHO XOTST €CTh.
Korna ¢pyxro3y yOupanu u3 pairoHa KpbIC, YPOBEHb JICITUHA BO3BpaIlajics B
HOPMY, alleTUT CTAOMITN3UPOBAJICS.

Yuénbsle n3 HoBol 3enaHauu MOCTAPAIUCh HAWTH CBS3b MEXKAY JIMIIHUM
BECOM Yy MYXYMH W HMX BO3pAaCTOM, OOIIEH KaJIOPUMHOCTHIO MHUTAHMS, CaXapoM,
ynorpeOyiieHreM ankoroys, Kypernuem. Camasi CuiibHasi CBsI3b IPOCIIEKUBATIACH
MeX Iy Ha0OpOoM Beca U yHoTpeOJIeHHeM caxapa.

AMEpHUKaHCKHE Y4YEHbIC MPOBEIN H3YUWIN PE3UCTEHTHOCTh K WUHCYJUHY Y
KPBIC, J1aBasi UM MUILY C BEICOKUM COJEP>KaHUEM caxapa, B pe3yJIbTare CylIeCTBEHHO
CHUXKAJIACh YyBCTBUTEIBHOCTD K JICNITUHY U UHCYJIUHY.

Wznuinee exeaHeBHOE YIOTpeOJIeHUE caxapa CYIIECTBEHHO IIOBBIIIAET
pucku  GOpPMHpPOBAaHUSA caxapHOro jJuabera, YTo OBLIO  TOJITBEPKIACHO
MOMYJIIIIUOHHBIM HCCIIEJIOBAaHUEM (B MCCIICIOBAaHUU MPUHUMANIH ydacTtue Ooiee 51
TBICSIYM Yell.), mpoaoKaBmuMcs ¢ 1991 mo 1999 rr. beuto nokaszano, 4To y JI0MEH,
KOTOPBIE PETYJSPHO YMNOTPEOJSIIOT MOJACHAIIEHHBIE HANMUTKU (JIUMOHAM, CHaJAKUN
yall, SHEPTreTUKHU, cIagkuil kode) puck popMupoBaHus auadera ObUT BhIIIE, YEM B
KOHTPOJIBHOM rpyr1ie B 4,8 pa3a, I€UeHOYHON HEAOCTATOYHOCTH — B 3,4 pasa. Takxke
B HMCCJICIOBAHUU OBLIO MOKAa3aHO, YTO €CJIM YEJIOBEK €KEJHEBHO BBIMMBAET CTAKaH
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CJIAJIKOTO JIMMOHAJIa, OH B CpeIHEM MpUOABISET B TOJ, TOJBKO B CBSI3U C ITHUM
dakropom okono 6 numHUX Kr. Eie ogHuM U3 HEOJIaronmpUsTHBIX MOCIEACTBUN
©KEITHEBHOTO M30BITOYHOTO YMOTPEOJIEHUs caxapa SBJSETCS HETaTUBHOE
BO3JICHCTBHE TOBBINICHHOTO COJIEP)KAHMS caxapa B KPOBHM Ha THUIIOKAMII, YTO
COMPOBOXK/IACTCS CHIDKCHHEM KOTHUTHBHBIX BO3MOXXHOCTEH Opram3mMa -
YXYIIIAeTCsl MaMATh, pPa3BUBACTCS SMOITMOHAIBHAS TYIIOCTb.

Jns  pemieHust  ri00ambHOM — 3aJlaud IO COKpAIICHUIO  KOJIMYeCTBa
noTpedIIeMoro caxapa He0OXOoJauMa peau3alys KOMILJIEKCa Mep IO TMOBBIIICHUIO
OCBEJOMJIEHHOCTH JETeH M UX pOIUTENIe O BIUSHUM caxapa Ha 370pOBbE, B T.4. O
OBICTPBIX M OTCPOUYEHHBIX d(PdeKTax; MepecMOTp TEXHOJOTUYECKUX KapT U
COKpAIIlEHHE B TEXHOJIOTUH MPUTOTOBIICHUS OJI0]] caxapa, MOCTEIIEHHOE UCKITIOUECHUE
U3 paldoHa TUTAHUS UIKOJIHPHUKOB KOHIUTEPCKUX W3JACNTUNA W 3aMelleHHe HX
bpykTamMmu W HOTypTamu, TMOMYJSpU3AIMS  HCIOJIb30BAHMUS  HEKATOPUIHBIX
Caxapo3aMEHUTENEH.

OCHOBHBIMH HWCTOYHHUKAMH JKHpPA, HACHIICHHBIX JKUPHBIX KHUCJIOT U
TPAaHCU30MEPOB JKUPHBIX KHUCJIOT SBISAIOTCS TPOAYKTHI, TPOU3BEICHHBIE C
WCITOJIb30BAHUEM MSICHOTO M MOJIOYHOTO CHIPhSI, KOHIUTEPCKUE U3/IETHS, HEKOTOPBIC
BU/IBI MACJIOKUPOBOM TTPOTYKIIUHA U COYCHI.

MsicHble TPOAYKTBI, TaKM€ KakK KOJOachl, COCUCKM M CapAelIbKu, MsCHbIC
JEIMKATEChl, TOTOBBbIC KYJWHApHbIE W3AeNUs, MoaypadpukaThl U KOHCEPBBHI,
MO3UIMOHUPYIOTCS KaK UCTOYHHUK TOJIHOIIEHHOTO OeJika C BHICOKOW YCBOSEMOCTHIO U
OMOJIOTUYECKOM IIEHHOCTHIO, B TOKE BPEMS OHU SIBIISIFOTCSI OCHOBHBIMU UCTOYHUKAMU
xupa. Conepkanue O6eika B BApeHBIX K010acax, COCUCKaX U capJesibKax KoyeOIeTcs
ot 8% 1o 13%, Torna xak xupa ot 15% 1o 38%, npu 3TOM COOTHOLIECHHE OEIOK/>KUP
coctaBusier ot 1:1,15 mo 1:4,75. B rpynmne mojyKOIMYEHbBIX, BapeHO-KOMYEHBIX W
CBIDOKOTYEHBIX KOJIOAC W JEIMKATECHBIX MSCHBIX TIPOIYKTOB COOTHOIICHHE
OCOK/>KHMp Yallle BO3pacTaeT B CTOPOHY mpeobiananus xxupa. CoaepKaHHue XKupa B
MSCOPACTHTEILHBIX KOHCEPBAX, BBITYCKAEMBIX I10 HAIMOHAJILHOMY CTaHIApTY,
koneoiercs oT 8% 10 35,0% u 3aBHCHUT OT BHJIa M COOTHOIICHUH MCIOJIb30BAHHOTO
CrIpbs. IIpu 3TOM Ta ke MPOIYKIHS, HO MPOU3BOAMMAS TI0 TEXHUYCCKUM yCIIOBHUSIM
NPEeANPUATANA, MOXKET COAEp>KaTh 3HAYMTENIBHO OOJblllee KOJIMYECTBO >Kupa. B
KOHJUTEPCKUX U3JIETHUAX B 3aBUCUMOCTH OT COCTaBa KOMIIOHEHTOB CO/IEpKAHUE KUPa
nocturaet 30%. B roToBbIX coycax 1 MalioHEe3ax coepKaHue JKUPa MOKET JOCTUTATh
65%. Conep:kaHue HACHIIIEHHBIX JKUPHBIX KUCIOT B MSICHBIX MPOAYKTaX KOJEOIeTC s
ot 3,3% 5o 11,6% B 3aBUCHUMOCTH OT COJEpKaHUS KHpPAa U BUJA HCIIOIb3YyEMOTO
CBIPBS, TIPH 3TOM y CYIIECTBEHHOW JOJIM ACCOPTUMEHTA KOJIOACHBIX W3JCITUN OHO
COCTaBJsIET B cpelHeM 5-6%. B moniouno#l npoaykuuu npu ypoBHe xupa 10 10%
TaKXe CONEePKUTCS 5-6% HACBIILIEHHBIX KUPHBIX KUCIOT.

N36p1TOuHOE TIOTpEOICHUE KUPHOW THUIM TaKK€ BO MHOTOM OIPEACISeT
pucku  (QopMUpOBaHUS TOBBIIICHHOW MAacChl Tena, 3a00JIeBaHUN CHUCTEMBI
KpoBoOOpaIieHusi (aTepockiepo3a), HapyIIEHUIO KUPOBOTO OOMeHa, (QYHKIUU
TICYCHH.

OtnensHO clienyeT OCTaHOBUTBCS Ha TPAHCU30MEpax >KUPHBIX KHUCIIOT
o0Opa3yromuxcsi TMpU TUAPOTCHE3allnd JKUJIKUX PACTUTEIbHBIX Macel. KmeHHo
TPaHCU30MEPHI, OKA3BbIBAIOT CYIIECTBCHHOE BIIMSHHE HA PUCKU PAa3BUTHS CEPICYHO-
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cocyaucThix 3aboneBanuil. [1oaToMy UX comep)aHuE B MACIIOKHUPOBOW MPOIYKIIHH
SBIIETCS TIOKa3aTesieM 0€30MacHOCTH U CTPOTO peryiaMeHTHpyeTcs. B cooTBeTcTBUM
¢ nerctByrorumMu tpedoBarusaMu TP TC 024/2011 «TexHmueckuii perjaMeHT Ha
MaclIOKUPOBYIO TMPOAYKIUIO» COJECPKAHUE TPAHCU30MEPOB >KUPHBIX KHUCJIOT B
MacCJI0KUPOBOU MPOAYKIIMH HE TOJDKHO MPEeBhIMATh 2%.

Coznarenem MeToJla TUIPOTCHU3ANNH (IPUCOETUHEHUS] BOJOPO/Ia K JIBOMHOM
CBsA3M) cuuTaroT Pppaniy3ckoro xumuka [lons Cabarbe. B utone 1897 rona on caenan
OTKPBITHE, 3aJ0KHUBIIIEE OCHOBBI MPEBPAIICHUS PACTUTEIBLHOTO Maclia B TBEPIYIO
cyocraniuo, B 1912 romy monyuun 3a 310 HoGeneBckyro mnpemwuto. Cabarbe
0OHAapY>XKWJI, UTO MEJIKHE YaCTHUIIbI HUKEIIS CIIyKAT XOPOIIMM KaTallu3aTOPOM PEAKIIUU
ra3zo000pa3HOTO BOJOPOAA C ITHICHOM, IPOCTCHIIMM YIJIIEBOAOPOIAOM C JIBOMHOM
cBs3pi0. HO BCKOpe BBISICHUIIOCH, YTO TaKUM K€ CIOCOOOM MOKHO TPHCOCIUHSTH
BOJIOPOJ U K JPYTUM BelllecTBaM ¢ ABOMHOM CBs3bl0. B 1901 rogy HemMeukuii XuMHK
Buiibrensm HopMan nmpuMeHUs 3TOT METOT [T TepepabOTKH KUJKUX PACTHTEIBHBIX
Macen B TBepable kupbl, a B 1902 romy nomyumsn Ha Hero mareHT. [Ipomecc
rUAporeHrn3anuu (TUAPUPOBAHKE) MPOUCXOIUT TPHU MNPOIMYCKAaHUU BOJOPOJA MOJ
JIaBJICHUEM 4Yepe3 Maclio, HarpeToe A0 BBICOKOM Temmeparyphl (okoio 200 rpamycos
[enbcust). Ilpm »TOM YacTh HEHACBHIIMICHHBIX >KUPHBIX KHUCJIOT MpEBpallacTcs B
HACBIIICHHBIE.

N3HayanbHO THIPOT€HU3UPOBAHHOE MACIIO HE CUMTAIOCh BPEIHBIM U JAXKE
PEKOMEH0BAIOCH KaK 310pOBas aJlbTEPHATHBA )KUBOTHOMY kuUpy. HUKoro He cMyThi
TOT (HaKT, YTO TPU YACTUYHOU THJPOTECHU3AIMU HM3MEHSETCS MPOCTPAHCTBEHHAS
CTPYKTypa MOJIEKYJI: 3HAYUTEIbHAs YaCTh HEHACBIIIEHHBIX )KUPHBIX KUCTOT (110 60%)
nepexoauT u3 Iuc-¢popmbl B TpaHc-Gpopmy. C TOUKH 3pEHHS MPOU3BOIUTEICH
MaprapyuHOB HAKOIUIEHUE TPAHC-U30MEPOB BIMSJIO HA CBOMCTBAa JXHUpa TOJIBKO
MOJIOKUTENIBHO, TTOCKOJIBKY MPUBOJUIIO K MOBBIIICHUIO TEMIIEPATYPhI IJIABJICHUS U
TBEPJIOCTHU. [ HIApOreHN3UPOBAHHBIE MACia U MApTapUHBI HA UX OCHOBE OBbLIN JCIIEBIIE
CIIMBOYHOTO Macija, AOJbIIE XPaHWIUCh (Jaxe O0€3 OXJIAKICHHS) U IMO3BOJISUIH
MHOT'OpPa30BO€ UCTIOIb30BAHUE TIPH JKapKe. UMEHHO ruIpOoreHu3upOBaHHbIN KUP CTaJ
OCHOBOM uHaycTpuu "dact-pyn" u asurarenem ee OypHoro pa3sutus. B 1993 roay B
xypHane "JlaHuer" BbIIUIAa cTaThsi, aBTOP KOTOpoH Yourep Buiuier yTBepaan, 4To
noTpebsieHre TPAHC-)KUPOB MPUBOAUT K MOBBIIICHUIO PUCKA CEPJCYHO-COCYAUCTHIX
3a0oneBanuii. [lpuunHa, M0 MHEHHUIO aBTOpa, COCTOSJIA B TOM, YTO TPAHC-KUPBI
BBI3BIBAIOT U3MEHEHUE COOTHOILICHUS JTUMONPOTEMHOB BHICOKOW U HU3KOM MJIOTHOCTH
B CTOPOHY VYBEIUYCHHS TEPBHIX. ODTO B CBOI oOdYepeqb SABISETCS (HaKTOpPOM,
npeapacnoiaraloliuM K arepockieposy. CBou npeanonoxenus Bumier noarBepani
dakTamMu, MOJCYNTAB TOTPEOJICHHE TPAHC-)KUPOB B PAIlMOHE 85 THICSY 370POBBIX
JKEHIIMH, a 3aTeM B TEYCHHE BOCHMU JIET PETUCTPUPOBAI CPEU HUX 3a00JIEBAEMOCTh
U CMEPTHOCTb OT cepleuyHbix 3a0oneBanHuii. KommuecTBo uH(MApPKTOB, CilydyaeB
BHE3AIHOW CMEpPTU OT CEpPJIEYHOTO MPUCTyNa M BBIPAKEHHOCTh AaTEPOCKIEpO3a
OKa3aJIMCh CYIIECTBEHHO OOJBINE CpPeAr TeX, KTO BCE 3TH BOCEMb JIET €1 MHOTO
MaprapuHoB. Takum 00pa3om, UCCIEAOBAHUS MOKA3aJIM, UYTO TPAHC-KUPBI BEIYT CeOs
MHaye, 4eM IHC-KUPbI, HE TOJHKO HAa CKOBOPOJKE, HO U B opranuzme. Hampumep,
OKa3aBIIIUCH B cocTaBe (oCHOIUIUI0B KICTOUYHBIX MEMOpaH, OHU BIUSIOT Ha paboTy
OCJIKOBBIX  MOJIEKYJl,  IPOHU3BIBAIOIIMX  MeMOpaHbl, TaK  Ha3bIBAEMBIX
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TpaHCMEMOPAHHBIX OCJIKOB. A 3TO B CBOIO OY€peb HApYIIAET Mepeaady CUTHaJoB,
HAIpUMeEDP, MPU B3aUMOJICHCTBUA TOPMOHOB C PELIETITOPAMH, MMOCKOJIBKY PEICHTOPHI
KaK pas3 sIBJISI0TCS TpaHcMeMOpaHHbIMU OenkaMu. CTpaiaeT TPaHCIIOPT BEIIECTB, BEb
O€JIKOBbIE KaHaJbl JIJIsi MEPEHOCa MOJIEKYJl uepe3 MeMOpaHy TakKe OTHOCSTCS K
TpaHcMeMOpaHHbIM OenkaMm. Tak kak (ochOomunuabl SIBIASIOTCS €I1€ U ChIPbEeM IS
CUHTE3a MOJICKYJl UMMYHHOW CHUCTEMBbI, HAIMYUE B HUX JKUPHBIX KHUCIOT B TPaHC-
KOH(OpPMAIMK TPUBOJUT K HAPYIICHUIO OMOXMMHH BOCTIIUTEIBHBIX IPOIIECCOB.
I[ToMuMO TIOBBIICHUS pUCKA PAa3BUTUSA aTEPOCKIEPO3a M COIYTCTBYIOMIUX
3a00eBaHUN cepalla M COCYIOB, TpPaHC- HW30MEpPhl MNPUBOAAT K CHUKEHUIO
YYBCTBUTEJIBHOCTA KJIETOK MOKETYIOYHONM >Kele3bl K WHCYJIHHY — pa3BUBACTCS
nuabeTr 2-ro TWIa, XPOHWYECKUX BOCHAIUTENIbHBIE IMPOIIECCHl, OXHUpeHue. Takum
o0pa3oM, €ciiM BMECTO HOPMAJIBHOT'O CTPOUTEIHLHOTO MaTepHalia MbI MpejiaraeM
opraHu3My OpaKkOBaHHBIE TPaHC-U30MEPHI, 00pa3yrOTCs Ne(EeKTHbIE OMOJIOTUYECKUE
CTPYKTYPBI, KOTOpbIE HAYMHAIOT JaBaTh COOM.

JIist yMEHbBIIIEHHSI TOTPEOJICHUST TPAHC-)KUPOB HEOOXOAMMO HCKIIOYUTH U3
palMioHa TMHWTAHWS MaprapuHbl, TPOCMATPUBATh OSTUKETKH Ha MpUOOpeTacMbIe
IPOIYKTHI HAa MPEAMET COJIEPKaHMS B HUX TPAHC-U30MEPOB JKUPHBIX KHCIIOT.

Takum oOpa3oMm, MEpONPUATHS TIO CHIDKCHHIO COJACPKAaHWUS B IHUIIEBOM
NPOAYKUMHA KPUTUYECKHU 3HAYUMbBIX HYTPUEHTOB PEAMU3YIOTCS MO TPEM OCHOBHBIM
HampaByieHusM: 1) paboTa ¢ HaceJICHHEM IO BOIPOCaM 30POBOTO MHUTAHUS; 2)
UH()OPMUPOBAHKNE HACEJICHHS O COJECPKAaHUU KPUTUYECKH 3HAYUMBIX HYTPHUEHTOB B
NUIIEBOW MPOAYKIMH; 3) COKpalleHHEe KOJIMYECTBA MPOAYKTOB, HCTOYHHKOB
KPUTHUYECKU 3HAYUMBIX HYTPUEHTOB B MEHIO OPTaHU30BAHHBIX KOJJIEKTHBOB.
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MIPOMEKYTOYHOE TECTHPOBAHUE

3) Kputnuecku 3HaunmMbie
HYTPUCHTHI B Pa3JIMYHBIX TPYIIIAaxX
MIPOYKTOB, TPOMEKYTOUHOE
TECTHPOBAHHE

6 HToroBoe 3ansatue
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[Tpunoxenue 1.

Harnsaable MaTepuaJbl (PUCYHKH U Ta0IMIIbI)
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PucyHnok.-1. UucjieHHOCTb 00y4aloIuxcsi B 0011e00pa3oBaTebHbIX
opranusanusx no P® B nmnamuxe 3a 2012-2019 rr.

Tabauuna 1. - UncaeHHOCTH 00yYaOIIMXCH B 00111€00pa30BaTeIbLHbBIX
opraHusanusax B fuHamuke 1o P® u ®eaepanbubiM Oxkpyram PO

Tepputopua 2012 2013 2014 2015 2016 2017 2018 2019

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

LUPO 3029871 | 3110930 | 3241027 | 3339897 | 3458737 | 3588585 | 3697306 | 3815831

C300 1138883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863

Q0 1257860 | 1314744 | 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813

CKke0 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188

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

Y®O 1172810 | 1192783 | 1236945 | 1272445 | 1325590 | 1371839 | 1417720 | 1452411
CpO 1927236 | 1989979 | 2050417 | 2120161 | 2201885 | 2268581 | 2321420 | 2089361
AP0 650928 | 645998 | 651188 | 678366 | 693059 | 706242 | 715222 | 1002691

Ta6auna 2. - Yncjennocts odyvarommxces 1-4-x kjiaccon
001e00pa3oBaTeIbHBIX OPraHu3anni B JnHamuke no P® n @enepajibHbIM
Oxkpyram PO

NpOrH03 nporHo3 nporHo3

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

PO 5577426 5696272 | 5897953 | 6223481 | 6467869 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | 7888377

LUa0 1287180 1334226 1382438 | 1428609 | 1485378 | 1551005 | 1605061 | 1677221 | 1718547 | 1773515 | 1825283

300 492896 | 505525 | 512705 | 5405919 | 562311 | 552717 | 611716 | 625317 | 647620 | 668088 | 688557

o0 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875419 | 914569 | 953718

CK®0 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072

neo 1150698 | 1137948 1198825 | 1243545 | 1300775 | 1343295 | 1390252 | 1433032 | 1474537 1518924 | 1563311

Y0 516583 | 522828 | 540221 | 562992 | 585389 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276

C®0 833824 | 866747 | 892671 | 941071 | 570119 | 1018143 | 1041347 | 920407 | 1036499 | 1058534 | 1081369

Jilo]e] 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 425211 | 375982 | 391335 | 406685




95

50,0

15,0 T O e e e e Oy
40.0

35.0

30,0 +— =Cm\/l BEC LUKOM OT YUCH —
25 0 4— ==Cum 1 BeC 1-4 kn PO _
EDj[} w=Cm= [1[TOTHOCTb HaceneHus PP

15,0

5,0

0,0 T T

2012 2013 2014 2015 2016 2017 2018 2019

PucyHok - 2. YaeJbHbIN BeC IIKOJbHUKOB U IVIOTHOCTh HaceJieHusi no PO B
auHaMuke 3a 2012-2019 rr.
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PucyHnok - 3. 3a60/1eBaeM0OCTh caXapHBIM IMA0€TOM JIeTeil U MOAPOCTKOB
(o0mas) mo P® B nrunamuke 3a 2012-2019 rr. (ua 100 ThIC. HaC.)
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Tadoauuna 3. - Jlunamuka 3ad01eBaeMoCcTH caxapHbiM auaderom (Ha 100 Thic.)

ﬂ'e.":eppﬁ’m}?ﬁﬂ 2014 | 2015 | 2016 | 2017 | 2018 MHEf;Jf;I;-;I»{ﬁ Spfﬂ?ifi;; Pa;;m
PO 987 | 1087|1183 | 121.8 | 1282 | 115.1

IenTpatsasit ®O 115,81 128,3 | 136.9 [ 1389 | 1473 133 4 1.16 2
Ceepo-3amammti @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 | 52,9 | 60,5 | 62.4 | 65,1 57,2 0,49 8
Mpreormackai GO 946 |103.9] 1135|1162 | 1232 | 1103 1,93 5
Vpatscri ©O 117.7] 114 | 12541337 142.1 | 12656 115 3
Cubupckmii ®O 83,5 90 |101,5]1106,2| 1173 99.7 0,79 6
JansseBocTodHEEI O 804 [ 935 98,9 | 96,8 | 97.3 93,4 0,94 7
IMpomomkeHre TabauUIIbI 3.

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

enrpansusiit PO 2839 | 309 | 328 | 341 [352.4| 3228 1.12 3
Cesepo-3amameei @O | 3721 | 385 [401.7| 408 [432.6| 3999 138 1
FOwmm1i O 2162 | 271 |282.6| 320 [301.9| 2783 0.96 5
Cesepo-Kasxascxmit @O | 1191 | 140 |145.9| 150 | 147.8| 1404 0.49 8
Ipreomxekuit OO 256.1 | 259 |289.3| 291 (313.2| 2818 098 4
Vpamcxuii PO 3285 | 298 |334.4| 350 (3662 3354 1.16 2
Cutupekai PO 2256 247 |280.1| 298 (3092 2719 094 6
HampresocTourbH PO 216 | 229 |246.6| 268 2554 2430 0.84 7
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JeTeil U MOJAPOCTKOB OKHPEHHEM
3a 2012-2018 rr. (8%)

Po®

T

Tadauuna 4. - JlnunHaMuka pacnpocTPaHEHHOCTH O:KUPEHMS Y IeTel U MOAPOCTKOB
(na 100 ToIC.)

Aetn 2014 2015 2016 2017 2018 mfgfofzm Orsomenne k Pigr
" cpes. mo PO
Tepputopusa i P
PO 11084 | 1203.0 | 12104 | 12589 | 13115 | 12184
Lentpanerei @O 1161.9 | 1241,7 | 11733 | 1198.6 | 1252.7 | 1205.6 0.99 5
Cesepo-3anaauert @O 1251.6 | 1451.6 | 14188 | 1523.1 1547 1438 4 1.18 1
10731312 £010) 10926 | 1176,7 | 12948 | 1386,7 | 14815 | 1286,5 1.06 4
Cerepo-Kapka3sckuit @O 461.9 5659 5472 598 609,6 556.5 0.46 8
[TpuBomkckHit @O 12734 | 13657 | 14006 | 14743 | 15421 | 14112 1.16 2
Vpansekuit @O 1158.8 | 11693 1207 12276 | 12764 | 12078 0.99 6
Cubupckuiit ®0O 11714 | 1321.3 | 13574 | 1379,5 1482 13423 1.10 3
JIampHeBocTOUHEIH @O 819.7 8243 758 731.9 836.6 794.1 0.65 7
n OAPOCTKH Cpeme- | Otomerre | Panr
2014 2015 2016 2017 2018 smoroneTs | K cpems. mo | 1o
TepprTOpHA Hit PO PO
PO 2720,6 | 2935 3035.3 | 32104 | 3523.6 | 30850
HenrpansHeii @O 2985.4 | 31373 | 3066.1 | 30876 | 30982 | 30749 1,00 5
Cesepo-3ananusii @O 3552.2 | 3816,9 3883 43765 | 4137,9 | 39533 1,28 1
HOxne1i OO 29609 | 3182,1 | 3408.6 | 3666,2 3763 3396,2 1,10 3
Cesepo-Kaexka3sckuit @O 11754 | 1496,5 | 1360.2 | 1636,2 | 15209 | 14378 0,47 g
[TpuBomkckmii @O 2872.8 | 30733 | 3376.8 | 36457 | 3769.8 | 33477 1,09 4
Vpansckuit @O 2591,7 | 2799,3 | 2920.1 | 30239 2996 2866,2 0,93 6
Cubupcruit @O 2861,3 | 3148,3 | 33089 | 3398,6 | 58546 | 37143 1,20 2
JanmeHeBOCTOUHEIH @O 1739,5 | 1838,1 | 1799.2 | 1700,2 | 2158,1 | 18470 0,60 7




