2. [Ipunoxenne 2 k npukazy Pocnorpedbnanzopa ot 07.07.2020 Ne 379 «O6
YTBEPXKACHUH OO0ydJarommx (MPOCBETHTENLCKUX) MPOTrpaMM MO  BOMPOCAM
3JI0POBOTO TTHUTAHHS» U3JIOKHUTH B CICAYIONICH PeTaKIInum:

OBYYAIOLIASA (ITPOCBETUTEJBbCKAS) IPOT'PAMMA
110 BONIPOCAM 30POBOIr0 MUTAHUSA
JUIS 1eTell KOJbLHOI0 Bo3pacTa

|. O61mme noJ1o:xxeHnst

OOyyaromass MpOCBETUTENbCKAas MNpOrpaMMa JJIsl IIKOJIBHUKOB «OCHOBBI
3I0pOBOr0 MUTAHUS» MpenHa3HaueHa i oOydarommxces (1-4-x u 5-11 xmaccon)
oOuieoOpa3oBarenbHblx opranuzanuii. [Iporpamma paspaboraHa B Hemsx
peannzauuu  QgeaepanbHoro mnpoekra «®dopMmupoBaHHE CHUCTEMBI MOTHBAIMH
TpaXaaH K 370pPOBOMY 00pa3y KH3HHU, BKIIOYAs 30POBOE MUTAaHUE M OTKa3 OT
BpPEIHBIX MPUBBIUEK (YKperieHHe OOIIECTBEHHOTO 30POBbs)» HAIMOHAIBHOIO
npoekta «Jlemorpadus» wu B cooTBeTcTBUM ¢ Ilmanom Mepompustuii
PocniotpeOHag3zopa 1o peanus3ali MEpoNnpusiTUi  (eAepanbHOro IMPOEKTa
«YKperieHre o0IIeCTBEHHOTO 3710pOoBbsh» Ha 2019 rox v nepcrneKTUBHBIN MEPUOT
2020-2024 ronoB, yTBep>KACHHBIM ITpuka3zoM PocniotpedHamzopa ot 25.01.2019 Ne
29, nns  pemieHus 3adad 1Mo (POPMHUPOBAHUIO CPEbl, CIOCOOCTBYIOIIEH
HOBBIIIEHUIO HH()OPMUPOBAHHOCTH T'paXk/1aH 00 OCHOBHBIX NMPUHIUIAX 3A0POBOIO
OUTaHMSL.

B nporpamme npeacrasineHa nHpopmaiins 06 0OCHOBax 340pPOBOI0 MHUTAHUS,
3HAYUMOCTH BUTAMHHOB W MHKPOJJIEMEHTOB J[UIi TapMOHMYHOTO pPOCTa U
pa3BUTHS, PAIMOHATBLHOTO DPEKUMa IMUTAHUS, BBHIPAOOTKH 3J0POBBIX MHUIIEBBIX
CTEpEOTUIIOB TMOBEACHUS U MHILEBbIX MPUBBIYEK HA 3Tale pocTa U Pa3BUTHUS
pebeHka.

[Iporpamma «OCHOBBI 3A0POBOTO MHUTAaHUS» MpPEIHA3HAYCHA IS
oOyuaronmuxest  (1-11  kimaccoB)  oOuieoOpa3oBaTeNbHBIX  OpraHU3aLUM.
[IpenycmaTprBaeT BXOJHOWM W WTOTOBBIM KOHTPOJb 3HAHWW, BBITIOJHEHUE
caMocTosTeNIbHOM paboThl. B nmporpamme npencrasieHa nHdopmalus 00 0CHOBax
3I0pOBOTO  MUTAHUS, 3HAYUMOCTHM BHUTAaMUHOB M  MHKpPODJIEMEHTOB  JUIf
TAPMOHHYHOTO POCTa M Pa3BUTHS, PAllMOHAILHOTO PEeKUMa MUTAHUS, BIPAOOTKU
3JIOPOBBIX TMHUIIEBBIX CTEPEOTUIIOB IMOBEACHHUA U MUIIEBBIX MPHUBBIUEK HA ATare
pocTta W pa3BuUTUS peOEHKa, METOJaX OILEHKH MacChl Tela peOeHKa W PHCKaxX
3JI0POBBIO OT U30BITOYHON MaCChI TeJa.

I1. IlesreBoii pa3aen
HEJb U 3AJJAYU TPOT'PAMMBI, ®OPMbI U METObI PABOTDI,
INJIAHUPYEMBIE PE3YJIBTATHI
2.1. Akmyanvnocms npozpammot.
310poBOE MUTAHUE SBIISECTCS OAHUM U3 0a30BBIX YCIOBUMA 3JI0POBBS JACTEH,
dbopMupyeT 370pOBbIE CTEPEOTHUIIBI TUTAHUS, 3J0POBOE TMHUILEBOE MOBEICHUE



MOJIPACTAIOIIEr0 TOKOJICHUST Ha TEepCHeKTHUBY. B Hacrosimiee BpeMs Y
3HAYUTEIBHOTO YHCIA JIeTeH YyKE€ K IIKOJIBHOMY BO3pacty (OPMHUPYHOTCS
MATOJOTMYECKUE THIIEBbIC TMPUBBIYKUA - H30BITOYHBIN MO KAJTOPUHHOCTH YKHUH,
gpe3MepHOe MOTPeOJICHUE CONIM W caxapa, JIETKHX YIJIeBOAOB (IpearouYTeHHE
MPOAYKIIUU C BBICOKUM COJICpKaHUEM caxapa (KOHIUTEPCKUE H3JCIHS, CIIaIKUe
BBIIICYKA M HAIUTKH), XKHUpa U con (KOJIOACHBIC M3MIEIHS U COCUCKH, dacT-dyn),
OTMEYAIOTCSA  3HAYMTENBHBIC IO  MPOJODKUTSIBHOCTH  TIEPEPBIBBI  MEXKITY
OCHOBHBIMH TPHEMaMH IHIIH, MHOXXECTBEHHBIC HEYNOPSJIOYCHHBIC TEPEKYCHI.
OTO mOBHIMIACT PUCKK (OpMUPOBaHUS 3a00JCBAHHUN IKEITYTOYHO-KHIIIEYHOTO
TpPaKTa, OSHAOKPUHHON CHUCTEMBI, YBEJIMYMBACT PHCK PAa3BUTHA CEPACYHO-
COCYJIUCTBIX 3a00JICBaHH, N30BITOYHON MACChI TeJIa, CaxapHOTo JradeTa.

[TonTBepxkaeHneM  TPOOJIEMBI  CIIy’)KaT  PETUCTPUPYEMBIE  TOKA3aTelH
3a00JICBAEMOCTH JCTEH ¥ MOJIPOCTKOB CaXxapHBIM TUAa0ETOM U oxupeHuem (puc.l).

TeMN NPUPOCTa PEcNpOCTPEHEHHOCTH OXxMpeHns 3a 2005-2019 rr.
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Puc.l. - Iloka3aTesin o011eii 3200,1eBaeMOCTH JIeTeil U MOIPOCTKOB
o:kupenuneM B Poccuiickoii @enepamun (Ha 100 000 ThIc. HaC.)

Bropoii acnekT mpobOiembl - HEAONOMY4YEeHUE AETbMHU Ha 3Tame pocTa U
pa3BUTHS HEOOXOAMMOrO KOJMYECTBA OCHOBHBIX IUTATEIbHBIX BEIIECTB,
MUHEpAJIOB, BUTAMUHOB, YTO TAK)KE€ MOXKET MOCIY>KUTh PUUMHON (POPMUPOBAHUS
HapylieHuM 370poBbs JeTedd. B mepByro odepeabr »To - 3a00JeBaHUS,
oOycioBiieHHbIE Je(UIUTOM OHOJOTMYECKM LIEHHBIX BEIIECTB B palldOHE
€XKEJHEBHOIO TMUTaHUs peOEHKa, CHIKEHWE YMCTBEHHOM U  (Qu3nueckon
paboTOCIOCOOHOCTH JeTeH, KOTHUTHUBHBIX M (DYHKIMOHAJIBHBIX BO3MOXHOCTEH
pacTyLIEro OpraHu3ma.

®denepanpabiM 3akoHOM 0T 01.03.2020 N 47- CD3 OBLIO BBEIECHO IOHITHE
3JI0POBOTO MMUTAHHUS, TPEAYCMATPUBAOIIECE 005S3aTEIILHOCTD PeaTu3aIiu

1 ®enepanbhenii 3akoH oT 01.03.2020 N 47-D3 "O BHeceHnn n3MeHeHH B DeiepalibHbBIN 3aK0OH
"O kauecTBe U 6€30MACHOCTH MUIIEBHIX MPOAYKTOB" U cTaThio 37 denepanbHOro 3akona "0O6
oOpaszoBanuu B Poccuiickoit denepanun’



IIPUHITUIIOB 37J0POBOTO MUTaHUS, B TOM YHCJIC:
1) wncnonb3oBaHWe B MeHo 61104, peLenTypbl KOTOPbIX, NPeayCMaTPUBaIOT:

1.1. cOXpaHHOCTb UCXOAHOM BUONOTMYECKOM LLEHHOCTM NULLEBbIX
NPOAYKTOB;

1.2. HaAnYMe NULLEBbLIX NPOAYKTOB CO CHUMEHHbIM COAEPXKAHNEM

HaCbILLLEHHbIX }KMPOB, MPOCTbIX CaXxapoB, NOBapPEHHOM CoNu;

1.3. BK/tOYEHME NULLEBBIX NPOAYKTOB, 060ralLeHHbIX BUTAMUHAMMU,
MULWEBbIMM BONOKHAMM U BMONOrMYecKn akTuBHbIMKN A06aBKamu;

2) COOTBETCTBHE YHEPTETUUECKOM IEHHOCTH SHEPro3arparaM, CoAep KaHus
BUTAMHHOB ¥ MHUKPOJIEMEHTOB - (PU3MOIOTMIECKUM MTOTPEOHOCTSIM OPTraHU3Ma;

3) pa3HooOpasue MEHIO;

4) ONTUMAJIbHBIA PEIKUM MMUTAHHUS;

5) coOJiroicHuEe TpeOOBaHUM K 00ECTICUEHUIO CAaHUTapHO-
SIUAEMHUOIOTHYECKON 0€30IMaCHOCTH,

6) WUCKIOUEHHE UCTIOB30BaHUS (HATbCUDUITUPOBAHHBIX TTHIIEBBIX
MIPOTYKTOB.

B Crparernn moBblIEHHs KadyecTBa NMUIIEBOM NpoAyKuMu B Poccuiickon
®enepanuu 10 2030 roga, BBEACHO OMpe/IeCeHNE Ka4eCTBa MUIIEBHIX MPOIYKTOB,
OTNpeNeIsieMOe  KaK COBOKYIHOCTh MOTPEOMTEIbCKMX CBOMCTB  ((hu3uko-
XUMHUYCCKHE, MHUKPOOHMOJIOTHYECKHE W OpPraHOJEHTHYCCKHE), dHEpreTHYecKas |
MUIIEeBasi IIEHHOCTh, CIIOCOOHOCTh YJIOBJIETBOPATH MOTPEOHOCTH YEIOBEKA B IMHIIE
MpU OOBIYHBIX YCJIOBHUSX WCITOJIB30BAHUS B IEIAX OOCCICUCHHS] COXpaHCHUS
3JI0POBBSI.

Borpocsl opranuzanuu paboTsl ¢ AEThbMU U TOJPOCTKAMHU, UX POTUTEISIMU
M0 TOMYJSPU3AMKA 3HAHWUW O 370POBOM TIHIICBOM IOBEJACHUU, 3I0POBOM
NMUTAaHUH, HA (POHE PEruCTPUPYEMON NUHAMHKU PACTPOCTPAHEHHOCTH OKHUPEHUS,
caxapHoro amabera, a TaKKe TMPUHATBIX Ha TOCYJapCTBEHHOM YypOBHE
CTpPATeTUYECKUX JOKYMEHTOB IO OpTraHM3alliu TUTaHUs JeTed, MpuoOperaroT
0CcO0YI0 aKTyaJIbHOCTb.

B canuTapHO-TIPOCBETUTENHLCKOM MpOrpaMMe MpeacTaBiieHa HH(POpMAIIHS
00 OCHOBax 370pPOBOT0 MHUTAHUS, 3HAYNMOCTH BUTAMHUHOB U MUKPOJJIEMEHTOB JJIS
TApMOHUYHOTO POCTa M Pa3BUTHS, PAMOHATHHOTO PEKUMA MUTAHUS, BHIPAOOTKH
3I0POBBIX MHUIIEBBIX CTEPEOTUIIOB TOBEACHHUS M THUIIEBBIX MPUBBIYEK HA JTare
pocTa U pa3BUTHS peOCHKA.

2.2. lenw Ilpozpammot.

dopMmupoBaHue |y oOydYaroOnmuxcsi 3HaHWM, O00ECIEYMBAIINX WM
OCO3HaHHYI) TIOTPEOHOCTh B 3J0POBOM TUTAHUU KaK OCHOBHOM DJIEMEHTE
3I0POBOTO 00pa3a JKU3HU.

2.3. 3a0auu npozpammel.

1. OcBoeHne oby4YaloWMMUCA 3HAHUIA O POIM N 3HAYMMOCTU MULLEBOrO
daKTOpa B COXPAaHEHUM M YKPenNeHuu 340pOBbsA HaceneHus, npodunakTnke
6onesHen UMBUAN3ALMUMN.

2. ®dopmupoBaHme 6a30BbiXx 3HAHMKM 06 ocHoBax  ¢u3Monornm
NULLEBAPEHMA N 3HAYMMOCTM PEXMMA NMUTAHNA, OCHOBHbIX KOMNOHEHTOB MULLU U



KPUTUYECKU 3HAUYMMbIX HYTPUEHTOB B NPOGUIAKTUKE HapyLUEHNI 340POBbSA,
06ycnoBAeHHbIX NULLEBLIM GaKTOPOM.

3. ®opmupoBaHue y geten HeobxoanMMbIX HaBbIKOB, 0becneumBaroOWLmMX UM
OCO3HaHHYI0 NOTPebHOCTb B 340POBOM NUTAHMUM KaK OCHOBHOM 31emeHTe 0bpasa
U3HWN.

2.4. jenesaa ayoumopus npo2pammeol.

O6yuaronmuecss  1-11  kmaccoB  00m1e00pa3oBaTebHBIX — OpraHU3allui,
PabOTHUKH OOIIECTBEHHOTO MUTAHUS, POJUTEIHN 00YUYaIOIIUXCS.

2.5. Mexanu3zmul peanusayuu npozpammol.

[Iporpamma peammsyercs B (opMe TEMAaTHYECKUX KIACCHBIX YacoB,
POJIUTENHCKUX COOpAaHUM, MHBIX OPTraHU3aIIMOHHBIX MEPOIPUSITHIA.

2.5.1. Pazpabomka npozpammeol.

[Iporpamma  CcOCTOMT W3  YETHIpEX  TEMAaTUYECKHX  Pa3JeyIoB,
IpeIyCMaTPUBAIOIIUX OCBOCHHE OOYYAIOIIMMHUCS 3HAHUW O POJIM M 3HAYMMOCTHU
MUAIEBOTO (aKkTopa B COXPAaHCHWM U YKPEIUICHWW 3J0pPOBBS HACEICHUS,
npoduiakTike Oone3Hed MHUBWIM3alUK; (HOpMUpOBaHHE 0a30BbIX 3HAHUM 00
OCHOBaxX (PpM3HMOJIOTHH THUIIEBAPEHUS W 3HAYUMOCTH PEKHMa MUTAHUS, OCHOBHBIX
KOMITOHEHTOB THUIIM M KPUTUYECKHA 3HAYMMBIX HYTPUEHTOB B MPOQPHIAKTHKE
HapylIeHUN 370pOBbs, OOYCIOBJICHHBIX MHHUIIEBBIM (akTOpoM; (HOPMUPOBAHUE
HEOOXONUMBIX  HABBIKOB  OOECIEUMBAIOIIMX  OOYYaIOMIUMCS  OCO3HAHHYIO
MOTPEOHOCTH B 3/TOPOBOM IMTUTAHWU KaK OCHOBHOM DJIEMEHTE 00pa3a KU3HHU.

2.5.2. Bueopenue npozpammul

Bueapenue nporpamMmbl OCYIIECTBIISETCS Ha 0aze 0011eo0pa3oBaTeIbHbIX
OpraHu3aluu.

2.5.3. Peanuszayus npozpammel.

OcHoBHBIC (OPMBI peaTu3alid MPOTPaMMBI - TEMATHYECKHE KIIACCHBIC
9Jachkl, POIUTEIBCKHE COOpaHWs, WHBIC OPTaHU3AIMOHHBIC MEPONPHUATHS,
MIPOBOJIMMBIE COBMECTHO C 00YYAIONUMHUCS U POUTEIISIMHU.

2.6. ITnanupyemwle pe3yibmamal 0C60€HUA NPOZPAMMEBL.

[Iporpamma mpemycMaTpuBaeT KOMIUIEKCHOE PACCMOTPEHUE BOIPOCOB
3I0pPOBOIO THWTAHWSA, O3HAKOMJIEHWE C TMPUHIUIAMHA 3J0pPOBOTO IHUTAHUS,
3HAYUMOCTBIO 3JIOPOBOIO TUTaHUS B MNPOPHUIAKTUKE HAPYIIEHUH pocTa u
pa3BuTHUsl, prucka (opMUpOBaHUs 3a00I€BaHUM.

B pesynbrate ocBoeHus oOyuaroriedl (MPOCBETUTEIBCKOM) MPOTpaMMbI Y
oOy4Jaronuxcsi JOJKHbBI ObITh CHOPMUPOBAHBI HEOOXOJMMBIE HABBIKM U YMEHUS,
oOecIeunBarIIMe JIETAM OCO3HAHHYIO MOTPEOHOCTh B 30POBOM TMHTAHHWH, Kak
OCHOBHOM DJIEMEHTE 3J0pPOBOr0 00pasza >KH3HU, COCTABJICHUS PAIMOHAIBHOTO
peXuMa JTHS M pallioHa 3J0POBOTO ITUTAHUS.

I11. Conep:xaTresbHBIH pa3ae
3.1. Obwee cooeporcanue npozpammot.
OOyuaromias (IPOCBETUTENBbCKAs) MporpaMMa BKJIHOYAET TPU JIOTHYSCKU
B3aMMOCBSI3aHHBIX OJIOKA, U3JI0KEHHE KOTOPBIX MPElyCMaTPUBAET:
1) pojib ¥ 3HAYMMOCTD MUINEBOr0 (PAaKTOpa B COXPAHCHUU U YKPETUICHHH



3JI0POBbsI HAaCeNIeHUs, MPO(DUITAKTUKE OOJIe3HEeH TUBUIIN3ALINY,

2) Gu3MONOTUs MHUIIEBAPSHUSI U 3HAUUMOCTH PEKUMA MMUTAHUSI, OCHOBHBIX
KOMIIOHEHTOB THIIM W KPUTHYECKH 3HAYUMBIX HYTPHUCHTOB B MPO(UIAKTHKE
HapYIICHU 310pOBbs, 00YCIOBICHHBIX MUIIEBBIM (DAKTOPOM;

3) bopmupoBanue y AeTeil HEOOXOAMMBIX HABBIKOB, 00ECICUMBAIOIIMX UM
OCO3HaHHYIO MOTPEOHOCTH B 3JJ0POBOM MHUTAHUU KaK OCHOBHOM 3JIEMEHTE o0Opa3za
KH3HH,

4) hopMHupOBaHNE HABBIKOB MHAWKAIIMH U30BITOYHON MacChI Tela.

OcHoBHas 00yyaromas 4acTb IPOrpaMMbl MOKET PEATU30BbIBATHCS KaK B
OYHOM (opMe, TaK B JUCTAHIIMOHHOHN dopme oOyuenus. [IpakTuyeckue 3aHATHS,
HaIpaBJICHHbIC HA YCBOCHHUE IMOJNYYCHHBIX CAMOCTOSITEIBHO (MM B KOJUICKTHBE)
HOBBIX 3HAHUU MPOBOAATCS B (pOpMeE KIACCHBIX YacOB, POJUTEIHCKUX COOpaHUM U
WHBIX OPTaHU3AIMOHHBIX MEPOTIPUSTHIA.

B pesynbrare ocBoeHus oOydaromiei (IPOCBETHTENBCKOW) MPOrpaMMBI Y
00yYaromuxcst TOJKHBI C(OPMHUPOBATHCS HABBIKM OCTPOCHHS U OL[EHKH PalliOHa
3JI0pPOBOTO MUTAHUS.

3.2. Dmanot peanuzayuu npozpammol.

OOyuaromiast (IPOCBETHTENBCKAsI) MpOrpaMMa pealu3yeTcss B TEUCHUE
yueOHoro rona, popma npenogHeceHus: 6a30Boi MHPOpPMALMK NPEAyCMaTpPUBAET
y4eT HCXOIHBIX 3HAHUU oOydaromuxcsa. VcXomHble 3HAHUS OLEHUBAIOTCS 10
pe3ynbTaTaM BXOJHOTO AaHKETHPOBAaHUS, MPOMEXYTOUYHbIE HTOTH M HUTOTH
oOyueHus 3a TOJ] OLIEHUBAIOTCS 10 PE3yJIbTaTaM BbIXOJHOTO TECTOBOTO KOHTPOJIS.

IV. Opranu3zaumoHHbIi pa3aes

4.1. Obwue pamku opeaHu3ayuu obyyarouje2o npoyecca.

[Iporpamma paccuutana Ha 15 y4eOHBIX 4aCOB M MPEIOJIAraeT Pa3InyHbIC
BUJBI JCATCILHOCTH ydYaimuxcs (MPOCHyIIMBaHUE JICKIIHHA, CAMOCTOSTCIBbHYIO H
MPAKTHUYECKYIO PabOTy, BHIMOIHICMYIO KOJUIGKTHBHO U CAMOCTOSITEIILHO).

B pamkax wu3ydeHuss TporpaMMmbl HCIOIB3YyeTCs 0a3oBasg HHQPpOpMAIUS
MpUBEICHHAsT B IpOrpaMMe, BUJEO- POJIMKH, MPE3CHTAIMH, MaMSITKH, a TaKXe
PEKOMEHJOBAaHHBIE MPOTPAMMON JIOMOJHUTEIbHBIE JIMTEPATYPHBIE HCTOYHUKHU.
[IpuBenenue B  mnporpamme  0a3oBoM  MHGOpMAalMM B  TEKCTOBOM U
WUTIOCTPATUBHOM (popMmate, JelaeT ee MaKCUMaJIbHO YJO0OHON B MPaKTUYECKOM
WCTIOJIb30BAHUU JIJIs1 BCEX BO3PACTHBIX IPYII IIKOJIBHUKOB. {711 CaMOKOHTPOJISt
YCBOCHUS TIOJIYYCHHOU MH(DOPMAITUU PEKOMEHIYETCS BBHITIOJTHHUTD
CaMOCTOSITENIbHYIO paOOTy U OTBETUThH BOMPOCHI IO TEME.

TexHosoruyeckoe oOeCleueHre MpOorpaMMbl TMOJpa3yMeBaeT HaJIUYHE B
yu4eOHON  ayaUTOpPUM  TPE3CHTAIMOHHOW  TeXHWKH  (MPOEKTOp,  IKpaH,
KOMIIBIOTEP/HOYTOYK), a TaK)Ke BO3MOXKHOCTH MOJKIIOUYCHUS K ceTh VIHTepHeT.

4.2. Cooepoicanue yueoHozo Kypca.
4.2.1. Tema Ne 1 «PoJib 1 3HAYMMOCTH MUIEBOT0 (aKTOPA B COXPAHEHUM U

YKPeIUIeHU! 310POBbsl HACeJIeHUs, NpoduaaKkTuKe 00Jie3Hell HUBWIN3ALNID)

Hean: PaccMOTpeTh poJib ¥ 3HAYUMOCTD MUIIEBOTO (haKTOpa B COXPAHEHUU U



YKPEIUIEHUH 370POBbs, MPOPHIIaKTHKE O0JIE3HEHN LIMBUIIU3ALIUU.

KOHTpOJIl)HbIe BOIIPOCHI:

1. Otuyero 3asucut I'IOTpE‘6HOCTb pe6eHKa B NUULEBbLIX BeWeCTBaxX, BUTaMUHaAX
7 MMKpoaﬂE‘MeHTaX?

2. YTO NneXmT B OCHOBE Pa3BUTUA MHAYCTPUM NPOAYKTOB 06LLErO M
OYHKUMOHANBHOIO NUTAHMA?

3. Kakue Bbl 3HaeTe 601€3HM UMBUAN3ALMMK, MOYEMY UX TAK HA3bIBAIOT, B YEM
NX NPUYNHA, OCHOBHbIE HaNpaBAeHMA NPOOUNAKTUKN?
4. Y10 NOHMMaAETCA NoA 340P0BbIM NMUTAHNEM?
5. Ha3oBuWTe OCHOBHbIE MPUHLUMMbI 340POBOr0 NMUTAHUA.
CnpaBoyHble MaTEpPHAJIbI 10 TEME:!
[Iutanue sABISETCA BAXKHEWIIMM IPOLIECCOM B JKU3HM  YEJIOBEKA,
obecrieuynBaeT HEOOXOJAUMBIC YCIOBUS I (PYHKIIMOHHUPOBAHUS BCEX OPraHOB U

CUCTEM, TAPMOHUYHOI'O Pa3BUTHs, MOJAEPKaHUA roMeocrasa . [1oaToMy MbIcib O
TOM, YTO YEJIOBEK €CTh TO, YTO OH €CT, JIEHWCTBUTENIBHO CIIpaBe/UiMBa. Tak, co
3I0pOBOM MHILEH 4YEIOBEK MOXET o0OecrneunTh ce0e TapMOHMYHBIA pOCT H
pa3BUTHE, C HE3I0POBOI — HAPYIIEHUS Pa3BUTHUS U OOJIE3HHU.

[TosromMy TpagunmuMOoHHO OOJIBIIOE BHHUMAaHUE  YACNIAETCA  MEOUKO-
OMOJIOTUYECKUM acCIeKTaM MHUTaHUs, KAa4eCTBY M KOJIMYECTBY HNOTPEOISIEMBIX
NUIIEBBIX MPOAYKTOB, pexuMmy nuTaHus. [lumieBble NpoayKThl 00eCIeUUBaIOT
OpraHu3M 4YeJIOBEKa SHEPreTUYECKUM M TIIACTHYECKUM MATEPUATIOM, MOIYJIHPYIOT
ONTHUMAaJbHbIE (PUNOJIOTUYECKUE pEaKIUU Ha BO3JCHCTBUE BHYTPEHHUX U
BHEIIHUX HEOJAronmpusATHBIX (PAKTOPOB, CHIKAIOT PHUCKA BO3HHKHOBEHUS
3a00JIeBaHUH, YCKOPSIOT MPOIECChl peadMIINTAUU U BBI3IOPOBIICHHUS .

B cocTtaB mpoAyKTOB NMHUTAHHS TOMHUMO OEIKOB, YKUPOB, YIJIEBOJOB, BO/IbI
BXOJAT IHUILIEBbIE BOJIOKHA, AMUHOKHCIOTHI, NENTHABI, MUHEPAJIbl, BUTaAMHUHBI,
HEHACBIIICHHBIE XUPHBIE KUCJIOTHI, XOJHMHBI U Mpoune coeauHeHus. Ha pa3HbIx
JTamax pocTa U pa3BUTHUS peOEHKa, MPU OTICNIBbHBIX BHUJAX 3a00JIEBaHUMU, MOCIE
MEPEHECEHHBIX 3a00JI€BaHUM, & TAKXKE MPU 3aHATUAX (PU3HUECKOU KYyJIbTypou U
CHOPTOM, HOTPEOHOCTh B MHILUEBBIX BEIIECTBAX, CTPYKTYPHBIX KOMIIOHEHTaX
MUTaHus NpuoOpeTaeT cneupuUHbIA XapaKTep.

B npouiecce 3BOMIONMH Y JKUBBIX OPraHU3MOB C(HOPMHUPOBAIUCH MEPBUYHBIE
0a3oBble, a 3areM OoJee CJIOKHbIE BTOPHYHBIE MEXaHU3Mbl MOJJICPKAHUS
roMeocTtaza. HegoctaTok miaM M30BITOK MUIIEBBIX CYOCTPATOB CIIY>)KMT CHUTHAJIOM
g 0a30BBIX MEXaHM3MOB MOJJEP’KaHUS TOMEOCTa3a, BOBJIEKAET UMMYHHYIO U
HEHUPOIHIOKPUHHYIO CHUCTEMBI pPEryJsilid TOMeOocTa3a OpraHu3Ma 4YeJlOBeKa,
ONpeaensieT BO3MOXXHOCTH aJalTallMM K MEHSIOIMMCS YCIOBHUSM BHEIIHEW W
BHYTPEHHEH cpejibl. MeHsst KOJIMYECTBEHHOE COJIEP)KaHUE U COOTHOLIEHUE

['omeocTa3 - cnocoOHOCTh COXpPaHATh IMOCTOSHCTBO BHYTPEHHETO COCTOSHHUSI OpraHu3ma
ITOCPEJICTBOM CKOOPJIMHHMPOBAHHBIX PEAKIIMI, HAIIPABIECHHBIX HA MOAJIEPKAHUE TUHAMHYECKOTO
pPaBHOBECHSI BHYTPEHHHUX IIPOLIECCOB.



NOCTYMAOIIMX C MPOAYKTAaMH THUTAHUA (QYHKIIMOHATBHBIX I/IHFpe,Z[I/IeHTOB3,
PETYJIHUPYIOTCS MPOIIECCHI, MPOUCXOIAIINE B OpraHaX U TKAHSX.

BrisiBiieHre 01aronpusTHRIX B3aUMOOTHOIIICHUI MEXTy U3BECTHBIMU U BHOBb
OOHApYXKMBAaEMBbIMUA THIIEBBIMU PETYSITOPHBIMA KOMIIOHEHTAMH U (YHKITUSIMHU
OpraHm3Ma 4eJoBeKa, yCTaHOBJICHHE MEXaHN3Ma STUX B3aUMOOTHOIIEHHUH, HAYIHO
000CHOBaHHOE€ WX KOMOWHHPOBAaHHE SIBISACTCS B HACTOAIIEE BpPEMS OJHHM U3
HAIPaBJICHUN pPa3BUTUS HMHIYCTPUH NPOAYKTOB O0IIEro M (yHKIIMOHAIHLHOTO
TUTAHMUS.

OYHKIIMOHAIBHBIE TPOIYKTBI — OSTO CIEIUAIBHBIC MHUIIEBBIC TPOIYKTHI,
oOoraIrieHHbIe BATAMHHAMH U (MJIM) MHUKPOAJIEMEHTAMH U (MJTH) WHTPEIUCHTHI
IPOOHOTUYECKOTO (6budpungodbakTepuy, JaKTOOAKTEpUH, COCTAaBJISIOIINE
HOPMAIIBHYIO ~ MHUKPOQIOpY  KHICYHUKA YEJIOBEKa) U  MPEOHOTHYECKOTO
(cTUMyNHpYIOLIHE POCT COOCTBEHHONH MHUKPOGIOPHI KHUIICYHHWKA) JICHCTBUSI.
Bxomtrouenue B MeHIO (DYHKITMOHAIBHBIX MPOIYKTOB CHMKAET PUCKU SHIESMHUYHBIX
3a00s1€BaHUH, a TAK)KE UHBIX PUCKOB 37]0POBBIO.

Ananu3  mokazarened  3a00J€Ba€MOCTM  HACENEHHUs,  yOeIUTEIbHO
CBUJICTEIBCTBYET O HEYKIOHHOM pOCTE€ 4YHCJla JIMI[, CTPAJalolUX TakK

Ha3bIBAEMBIMU «O0JIE3HSIMU uHBHnH3auHH>>4. K HuMm crnemyer oTHecTu 00Jie3HU
CUCTEMBbI KPOBOOOpAILIEHHS, OHKOJOTUYECKHE 3a00JIeBaHMs, MOYEKAMEHHYIO U
KEITYEKaMEHHYI0 O0OJIe3HH, OpOHXHMANBHYI0 acTMy M JpyTrHe allJIepTUYecKHe
3a0071eBaHus, TENATUTHI, OXKUPEHHE, MOJArPy, OCTECOXOHIPO3 U WHBIC TTOPAKEHUS
CycTaBoB, ocTeonopo3, jauader. I[lo ganueiM BcemupHoll opraHuzanuu
3IpaBOOXPAHEHUS MHOTHE W3 ITHX OOJIe3HEH, SIBISIOTCS MPUYUHON HACTYIUICHUS
CMEpPTH U MHBAJIUJIHOCTU B pabOTOCTIOCOOHOM BO3pacTte. 3a00JIeBaHUSIMU CUCTEMBI
KpoBoOOpaimieHust B Hactosimee Bpemst crpagator 10 40% nHaceneHwus.
310KaueCTBEHHBIE HOBOOOPA30BaHMS W TPEIPAKOBBIE COCTOSHHSI OTMEYAIOTCS Y
30%  B3pocnmoro  HaceleHWs, OOJE3HH  JKEeMyJOYHO-KHUIIEYHOTO  TpPaKTa
oOHapyxuBatorcs y 6onee 20% B3pocibix u nereit u, mo npornosam, k 2030 rogy
ata mudpa gocruruer 40%. V 53% myxund u 19% sxeHIIMH, MPOKUBAIOITUX B
WHIYCTPUATBHBIX CTpaHaX, BBISABICHO IOBBIINICHHOE COJCP)KAHUE IIaBEJICBOU
KUCIOTHI B Moue, mpu 3ToM y 5-20% mromedt mipu goctwkenun 70-1meTHero
BO3pacTa, OTMEYAIOTCS MPUCTYINHl MOYEKAMEHHONW OO0JIE3HU. Y KaXKIOTO TPETHEro
YKUTEJSI TUTAHETHI UIMEIOTCS T€ WJIM WHBIE aJUIEPTHUECKHE MPOSBICHUS.

Ha npoTspkenun Bcero nepuojia CyieCTBOBAHUS YETOBEYECKON [TUBUIN3AIIAN
MPEANMPUHUMAIIICH TIOTIBITKA OTBETUTH HA BOMPOC: TTOUYEMY 3TO MPOUCXOAUT U KaK
HAYMHAIOTCA 00JIe3HU? ITOT BOIMPOC BOIMPOCOB JJII MEIUIIMHBI BCEX BpPEMCEH
COXpaHSIET CBOI aKTyaJbHOCTh MU B Hamu JHU. Bo BTOpoil mosioBuHe XIX wu
Hayayie XX BeKa B MEPUOJI TaK HA3bIBAEMOTO «30JIOTOTO BEKa» MUKPOOHOJIOTHH,

3 OyHKINOHAIBHBIE HHIPEIUEHTHI - BUTAMUHBI, MUHEPAJIbHbIEC BEIECTBA, ITOJMHEHACHIIIEHHbIEC )KUPHBIE KUCIIOTHI,
IHIIEBEIE BOJOKHA, AHTHOKCHIAHTHI, a TAK/KE MHTPEIHEHTHI IpodHoTHdeckoro (6upunobakTepun, TaKTo6aKTepHH,
COCTABIISIIOLINE HOPMAIIbHYIO MUKPO(IOPY KHUIIEUHUKA quOBeKa) 1 IpeOHOTHYIECKOTO (CTHMyany}omne poct
cOOCTBEHHOW MUKPOGIIOPHI Kmuequ(a) JIEHCTBUSL.

bone3nn nuBunmzanuu — 3a001€BaHus, CBI3aHHBIC C HAPYIIICHUSIMHA MEXaHU3MOB Q/IalTAINH K
HEONaronpusATHBIM  (aKTOpaM aHTPOIMOTEHHO-U3MEHEHHOW CpeAbl B YCIOBUSX HAy4dHO-
TEXHUYECKOTO IIporpecca
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Omarogaps HayuHbIM joctwkeHusM Jlyu Ilactepa, Po6epra Koxa, [layns Opnuxa
U JPYTUX BBIJAIOIIUXCS MHUKPOOHOJIOrOB, YyAalOCh YCTAaHOBUTh, YTO MHOTHE
3a00J€BaHUs, CKJIOHHBIE K paCHpOCTPAaHEHHUIO, CBS3aHBI C KOHKPETHBIMH
MUKpOOpraHu3MaMu — Bo30yauTensmMu uHPekuuii. OCHOBBIBasICh Ha 3THX
JIOCTUKEHUSX, ObLIIN pa3pabOoTaHbl XUMUOTEPANEBTUUECKUE MpenapaThl, BAKIIUHBI,
YyBCTBUTEJIBHBIE METOJIbl JUATHOCTUKH, TO3BOJUBIINE OCYUIECTBIISTh PpPAaHHEE
BBISIBIICHUE, TTPO(PIIAKTUKY U JICUCHHE TaKUX MH(PEKIIMOHHBIX 3a00J€BaHUM, KaK:
yyma, Xojiepa, JU3CHTEepHs, Tyasapemus, cuduiuc, TyOepKyie3, TOHOpes, Jemnpa,
SMUJIEMUYECKU MEHUHTHUT, OCIa, MOJIUOMHUEIUT, OPIOIIHOM U CHIMHON THU(HI,
Opy1uesnies, TyOepKyes3, CTONOHSK, TudTepus, MaIsIpus 1 MHOTHE JpYTHe.

B 1907 rony W.M. MeuHUKOB BBICKa3aJl MPEAINOIOKEHUE, YTO MPUUYUHOU
BO3HUKHOBEHHUS MHOTHX 3a00JICBAHUM SBIIACTCS COBOKYIMHBIM 3()EKT Ha KICTKU U
TKQaHU  MaKpOOpraHuW3Ma  pa3sHOOOpa3HbIX  TOKCMHOB U  METa0OJIMTOB,
NPOAYLUPYEMBIX MHMKpPOOpPTaHM3MaMH, BO MHOKECTBE IPUCYTCTBYIOIIMMHU Ha
KOXK€ U CIM3UCTBHIX YEJIOBEKA W >KUBOTHBIX, MPEXKIE BCETO B MUIIEBAPUTEIHBHOM
TpaKTe.

B 30-60 romet XX cronerus mEepBONPUYMHY MHOTHX TaTOJOTUYECKUX
MPOIIECCOB CTalM CBSI3BIBATH C HAPYIICHUSMH, BO3HUKAIONIMMHU B IIEHTPAIHHOU
HEPBHOM CHCTEME.

B 70 rogax XX cronerus kanaackuii narosnor ['anc Cenbe chopmynupoBai
KOHIICTIITUIO CTpecca, BBEN MOHITHE «OOJE3HM alalTalliiy, CUUTasl, YTO B OCHOBE
MHOTUX OOJIe3HEM uYesjoBeKa JiexaT HapylleHus OallaHca »JJICKTPOJIUTOB W
CTEPOUJIHBIX TOPMOHOB.

JlocTrmkeHnss B 00JJaCTH TEHETUKH W MOJICKYJIIPHOM OHMOJIOTHH, a TaKXe B
obmactn s3kcriepuMeHTanbHOM uMMyHodorun B 70-80 romax XX cromerus
MO3BOJIMJIM CMECTHTh aKICHTBI B MOJIb3y HACICACTBEHHOIO H/WIIA MMMYHHOTO
reHe3a MHOTUX COBPEMEHHBIX 3a0oyieBaHUN 4YenoBeka. Hauvanuch axkTHUBHBIC
MOMCKH Je(DEKTHBIX T'€HOB B XpPOMOCOMAaxX, IIEPBHYHBIX M BTOPHUYHBIX
UMMYHOJS(DHUITUTOB, TPUYMH HUX BO3HUKHOBEHHS | TNaTO(U3UOJIOTHUSCKHUX
W3MEHEHUM KakK CJICJACTBHE ATHUX HapylieHui B makpoopranu3me. C Haudanma 80-
roJIOB yBEJIMYECHUE yucia 00JIe3HEHW 4YesioBeKa CTalld CBS3BIBATH C YXYAIICHUEM
COCTOSIHUSI ~ OKpY)Kalollle  cpelbl, BBICOKOM  CTEMEHbIO  ypOaHM3alUH,
TUMOJAMHAMUCH, XHUMHU3AIMEH CEJIbCKOXO3IMCTBEHHOTO U MPOMBIIIJICHHOIO
IPOM3BOJICTBA, IIMPOKUM BHEAPEHHEM B OBIT W 3paBOOXPAHCHHE HOBBIX
XUMHUYECKUX COCIUHCHUMN.

B 1985 roxy 3apy0exxnbie uccinenoBatenu S. Eaton u M. Konnor Beickazanu
TUIIOTE3Y, YTO POCT OoJie3HEeW HMBUJIM3AIMU BO BTOpPOMl mosioBuHe XX Beka
0OyCJIOBIIEH T€M, YTO T€HBI COBPEMEHHOTO YeJIOBEKa, aJJaiTHPOBAHHBIC B TCUCHUE
MOYTH MWUIMOHA JIET OJBOJIOUMM K  JKU3HEHHBIM YCTOSAM U TIHIIE
MPEAIIECTBEHHUKOB, OKa3aJUCh HEAOCTAaTOYHO YCTOMYMBBIMM K PE3KUM
U3MEeHeHUsIM oOpasa >xu3HM uesioBeka 3a nocieanue 100-200 ner.

Bo Bce Bpemena mpoOiiemMa muiy ObliIa OJHON M3 CaMbIX BaXKHBIX, CTOSIIIHX
nepes 4ejJoBeYeCKUM 0011ecTBOM. JIeCTBUTENbHO, aHANM3UPysd KYyJIbTYpHbBIE
TpaAullMd W  3aKOHBbI, CBS3aHHbIE C TUTMEHOW TMHUTAHUA  JIPEBHUX
MPEIECTBEHHUKOB, KUBIIMX B Meconoramuu, Erunre, Kurae u gpyrux crpanax



Hanenero u Cpennero Bocrtoka, JlpeBueut ['penun n Pumckoil uMnepuu, MOKHO
OOHApYX HUTh CBHUJIETEJILCTBA TOrO, YTO €II€ HECKOJbKO ThICAY JIET Ha3aj
JTOMUHHUPOBAJIO TOHMMAHHUE, YTO 3J0POBbE YEJIOBEKA B HAMOOJBIIEH CTENeHU
ONPEAEISACTCS XapaKTepOM H IMOJHOLUEHHOCTBK) €ro IMHUTaHUs, CTEIEHBIO
(bu3HUecKoil aKTUBHOCTH, TAPMOHHH JTyXa.

Briparomeiica pycckuit usuonor W.I1. I1aBnos npu Bpydenun emy B 1904
roxy HobeneBckoit mpemun nucan: «Hang Bcemu sSIBIEHUSAMH 9€TTOBEYCCKOM KUSHH
rocrojcTByeT 3abora o xiebe HacyuHoM. OHa MpeAcTaBisieT CcoO0OW Ty
JIPEBHEHUIIYIO CBS3b, KOTOpasi OOBEAUHIET BCE JKUBBIE CYIIECTBA, B TOM YHCIIE U
YeJjoBeKa € OKpyXKarolled ux mpuponoi». It1o Belpaxenue W.II. [laBnoBa kak
HEJIB3s JIy4Ille MOAYCPKUBACT 3HAYMMOCTh MUIIEBOTO (pakTopa B GOpMHUPOBAHUU
3710pOBbSl U TTOJHOLICHHOCTH KU3HH 4enoBeKa. [logcunTano, 4To Ha MPOTSHKEHUU
CBOEH KU3HU CPEAHECTATUCTUYECKUHN YeJIOBEK ChelaeT 0KoJo 60 TOHH pa3mMyHbIX
MPOJYKTOB ITUTAHUS.

KonuuectBo u cTpykTypa moTpeOisieMOod MUINM B 3HAYUTEIILHOW CTENEHU
CBS3aHBI ¢ (PU3MYECKOW aKTUBHOCTHIO UETIOBEKA, €ro MCUXUYECKUM COCTOSHHUEM.
CormacHO COBPEMEHHBIM TMPEICTABICHUSM, PAIMOHAIIBHOE MUTAHUE JOJHKHO
oOecrieunBaTh 4YEJIOBEKY PAaBHOBECHME MEXAY TOCTYMAlOUEed M pacxoyeMoi
sHeprueri (OamaHC SHEPrUHU), YAOBJIECTBOPATH MOTPEOHOCTH OpraHu3Ma B
HEOOXOJIMMOM KOJIMYECTBE OPTaHUUECKUX U HEOPTaHUUYECKUX COCTMHEHUN
(bamaHC ~ TIIACTMYECKOTO  Marepuana),  OpeAycMaTpuBaTh  COOJIIOJICHHE
pallMOHAJIBHOTO peXuMa NHUTaHusA. Takum 00pa3oM, ¢ OOLIECHPUHATON TOUYKH
3peHHUs, TUIIEBbIE MPOJIYKTHl MPEACTABISIOT COOOM DSHEPreTHMYeCKUil u
OMOCHMHTETUYECKUN MaTepuall KUBOTHOTO M PACTUTEIIBHOTO MPOUCXOKACHUS,
UCIIOJIb3yEeMbIl B HATYypaJbHOM WJIM TlepepabOTaHHOM BUJIE B KaU€CTBE HCTOYHUKA
SHEPIruM, IMJIACTUYECKUX M BKYCO- apOMaTUYECKUX KOMIIOHEHTOB, HEOOXOIUMBIX
JUISL POCTA, PA3BUTUS U (PYHKIIMOHUPOBAHUSI OPTAHOB U TKaHEW YeoBeKa.

PesynbTaThl mccaeqoBaHuii M HaOJMIOJCHUN yOCIUTEIBHO IOKA3bIBAIOT, UTO
MPOAYKThl TMHUTAHUS OO0JIAal0T HE TOJBKO TMUTATENbHOW IIEHHOCTHhIO, HO H
pPEeryJUpyIOT MHOTOYUCIIEHHBIE (DYHKIIUU U OMOXMMHUYECKHE PEaKIMd OpraHu3Ma.
B cBs3U ¢ 3TUM aKTyaIn3upoBalCsi TEPMUH 3J0POBOrO MUTAHUS.

[Ton 3m0pOBBIM MUTAHUEM MOHUMAETCS MUTaHUE, OTBEUArOIIee TPEOOBAHUAM
0€30IMMacCHOCTH U CO3JIarolIee YCJIOBHUS IS (PU3MYECKOTO WM WHTEIIEKTYaJbHOIO
Pa3BUTHS, )KU3HEACATEIIBHOCTA HACTOSIIETO M OYAYIUX TOKOJICHUH.

Poct uncina «0Ooyie3Hel MBUIIN3ALMN» B HAMOOJIBIIIENH CTEIIEHU B IOCJIEIHUE
necATUIeTHs  OOYCJIOBJIEH  YBEJIMYEHHEM  CTPECCOBBIX  BO3JCHCTBUUA  HA
YEJIOBEUECKYI0 TOMYJISINI0, CHIKEHWEM (U3UUECKOW aKTUBHOCTH, BHEJPECHHEM
COBPEMEHHBIX TEXHOJIOTUW BbIpALlMBAHUS, XPAHEHHUS, MOJATOTOBKH IHUIIEBOIO
CBIPbS W TPOAYKTOB THUTaHHWS (CTHUMYJIATOPBI pPOCTa, YCHIIMTEIH BKYCa,
cTabuau3atopsl). OCOOEHHO CYIIECTBEHHO 3TH M3MEHCHHS 3aTPOHYJIHU IMHUIICBOU
pallMOH W MHIIEBble NPUBbIYKU. l[loATBepkKIeHHMEM 3TOro Te3uca CIyXKaT
HaOIOACHUS 33 JKUTEISIMUA TE€X PETMOHOB 3€MHOTO Iapa, B OOBIIEHHYIO KU3Hb
KOTOpPBIX €lI€ HE IPOHUKJIA COBPEMEHHAs LUBWIM3aLMA. Tak, y KOpPEHHOrO
HAceJIeHUsI MHOTUX OCTPOBOB MUKpOHE3UH, ITYOUHHBIX TEPPUTOPUNA APPUKH U
IOxHol AMepukH, MUTaHUE KOTOPBIX MaJIO OTINYAETCS OT TAKOBOTO OT MX



OPEBHUX  MPEAUIECTBEHHUKOB, MIPAKTUYECKA  OTCYTCTBYIOT  HPHU3HAKHU
aTepockiiepo3a, caxapHoro aualera, OpoHxuanbHOW  acTtMbl.  YacTtorta
BO3HUKHOBEHUSI paka JIETKHX, TOJCTOW KHWIIKU, TPYIHON Kejne3bl, WH(DAPKTOB,
MHCYJIBTOB, caxapHoro auabera u Apyrux Oose3Hed HMUBWIM3AIMU BO MHOTO pa3
HUKE, YeM y KUTeler pa3BUThiX cTpaH EBpomnbl, AMepuku u A3uu. Habmonenus,
IIPOBE/ICHHbIE HA MPOTSHKEHUM HECKOIBKUX JeCATWICTHH 3a 17 pa3auuyHbIMU
ATHOCAMH, MPOKUBAIOIIMMU B CEBEpPHBIX M B cyOTponumueckux obiactsax CILIA,
NOKa3aJu, 4YTO y MPEICTaBUTEIEH TE€X HApPOJHOCTEW, KOTOPbIE NPHUHSIN Tak
Ha3bIBAEMbIH 3amaJHOEBPONECHCKUNA 00pa3 KU3HM, YaCTOTa BO3HUKHOBEHUS
CEPICUYHO-COCYINCTRIX 3aboieBanuii Bo3pocia B 8-12 pa3, 3HIOKPUHHBIX
HapylleHuid - B 5 pa3 IO CPaBHEHHIO C TEMH, KOMY YAAJIOCh COXPaHUTH
TPAAULIMOHHBIN YKIaJ *U3HU. Cpear dTHUYECKOTO HACEIEHUSs, MPOJ0JHKAOIIETO
COXpaHATh TPAJAMLMOHHBIN U1 HUX 00pa3 >KWU3HHU, NPAKTUYECKH OTCYTCTBOBAIIN
TaK Ha3bIBA€Mbl€ AyTOMMMYHHbIE 3a00J€BaHUsA, KpailHE peaKo OOHapy>KUBAJIHCH
ajuieprudeckue npossiacHus. CpaBHUTEIBHBIM aHANWA3 IMOKa3aJl, 4YTO IHUILEBOMN
palMOH COBPEMEHHOI'O >KHUTEJsI TaK HA3bIBAEMbIX IUBUIM30BAHHBIX CTPAaH MHpA
COZIEPKUT OOJBIIOE KOJIMYECTBO >KMPA, MOHOHEHACBHINICHHBIX M HACBIIIEHHBIX
KUPHBIX KHUCJOT, NMOBAPEHHOW conu. Ilnma xurened, KOTOPBIX Majo KOCHYJIACh
COBpPEMEHHasl IMBUIM3aLMs, OOrara HEHACHIIEHHbIMH XUPHBIMH KHCJIOTaMHU,

MUHEpAJIbHBIMU  COJISIMH, I/IBOHpeHOH,Z[aMI/I5 (mpeIIecTBeHHUKH  JIUITUIOB),
BuTaMuHaMH A u C, IUIIEBBIMUA BOJIOKHAMU.

3a mocienHue ABECTH JeT HAOIIOAAeTCA CHUKEHIE YCTOMYMBOCTH YEIOBEKa K
BO3HUKHOBEHHUIO PA3JMYHBIX OCTPHIX W XPOHMUYECKUX 3a00JIeBaHUM, OAHOWU U3
MIPUYHMH CIYKUT H3MEHEHUE THIIICBOTO MMOBEJACHUS - YBEIMYCHHUE YIIOTPEOIICHUS B
nuiry pagUHAPOBAHHBIX MPOAYKTOB (Caxap, PacTUTEIBLHOE M CIMBOYHOE MAcCIO,
KpENKHEe aJIKOrOJIbHbIC HANUTKH). PaduHUpYs TpOayKTHl MHUTaHUs, yOupas Tak
Ha3bIBaeMble OAJJTACTHBIE BEIIECTBA, YEJIOBEK JOMYCTHII CTPATETHUYECKYI0 OINOKY
¥ Ha TPOTSHKEHUM MHOTHUX TOCIEAHUX JIECATUIICTUN CO37aBajl MPOIYKTHI C JIETKO
yCBAaMBA€MbIMU YTJIEBOJAMHU, JIUIIEHHBIMH MHOTHUX BUTAMHUHOB, PACTUTEIbHBIX
BOJIOKOH U JPYTHX, KpaliHe HEOOXOAUMBIX JJIS 3JI0POBbSI U UMMYHHUTETA MHUIIEBBIX
KOMMOHEHTOB.  [lockonbky ~— 00pa3  KH3HM  COBPEMEHHOTO  YeJIOBEKa
XapaKTEPHU3yeTCsl Majol TOJBMKHOCTBIO, HM30BITOYHOE KOJWYECTBO KaJIOPHH,
MoJIy4aeMoe B  pe3ysibTare ymnoTpedsieHus pa@uHUPOBAHHBIX IMPOIYKTOB,
MPUBOJANT K PHUCKaM 3a00JICBaHMKM TIOKEITYJOYHON KENe3bl, TOBBIIICHHOMY
BBIOPOCY WHCYJIMHA, CHUKEHUIO 00pa30BaHus B KJIETKaX TIMKOTCHA, HAPYIICHUSIM
oOMEHa BEIIECTB, OTJIOKEHHUIO HW30BITOYHOTO KOJMYECTBA JKHUPA, PA3BUTHIO
OoJe3Hel cucTeMbl KPOBOOOPAIIICHHS M CaxapHOTO TuadeTa.

Crnenytomieii 0COOCHHOCTBIO HM3MEHEHHSI JMEThl COBPEMEHHOTO YelIOBEKa,
SABJISICTCS  PE3KOE YMCHBIICHHWE TIOCTYIUIGHUS B OpPTaHW3M C  THUIICH
MOJIOYHOKHUCIIBIX OakTepuii. B Hacrosmiee BpeMsl JKUTEIM Pa3BUTBIX CTpaH
yHnoTpeOsitoT B MUJUIMOHBI U 00Jiee pa3 MEHBIIE MOJOOHBIX MUKPOOPTaHU3MOB,
YeM HMX JPEBHHE NPEAIMICCTBCHHUKU. Hamm mpenku s COXpaHEHUs MPOAYKTOB
MUATaHUS UCTIOH30BAJIH JIUITH €CTECTBEHHBIE CTIOCOOBI KOHCEPBAIIUU .

I/I30Hp€HOI/I,Z[BI - IPpCAMICCTBCHHUKHU JIMTTUIO0B.



BBICYIIIMBaHUE WIN NPUPOAHYIO PEPMEHTALUIO 32 CUET MOJIOYHOKHCIIBIX U IPYTHX
MUKpPOOPTaHMW3MOB, CIy4alHbIM 00pa3oM MOMAJalolIuX B PACTUTEIBHYIO U
KUBOTHYIO IHILY W3 OKpYXarouieil cpenpl. B pesynbrare pepMeHTaluM MHOTHE
MPOAYKTHI 000TAIIATNCh MOJIOYHOKUCTBIMUA OaKTepUsIMHU, TpHOaMu I/IGHpOI[yKTaMI/I

X MeTabom3ma (JleTydue KUPHBIC KUCIOThI, TICITHIbI, IIOJTMAMHHBI , BATAMHHEI,
AHTHOMOTHKO-CX0XKHE CYOCTaHIMK), KOTOPBIC, ITONAB B MUIICBAPUTEIILHBIA TPAKT,
BHOCWJIM CYIIECTBEHHBIM BKJaJ B MOJJEp)KaHUE HUX 370pOBbsi. BHeapeHue
TEPMHUECKONH O0O0pabOTKH TMPOAYKTOB MHUTAHHWS MPHUBEIO K COKPAIICHHUIO
a0COJIIOTHOTO COJIEPKaHMS MOMAJA0NINX B OPTaHU3M YE€JIOBEKa MOJOUYHOKHUCIBIX
MUKpoOpranu3moB. Kak cnenctBue 3TOro, Cpoku (GOpMUPOBAHUS HOPMAIBHOM
MUKPO(IIOpPHI PE3KO BO3POCTH, U3MEHWICS KaueCTBEHHBIM U KOJIMYECTBEHHBIN €€
COCTaB. DTOMY TaKX e CIOCOOCTBOBAJIO IIMPOKOE HCHOJb30BaHHE B XX BeEke
AHTUOMOTHKOB.

BaxxHoli 0COOEHHOCTBIO COBPEMEHHOW JMETHI SIBISETCA TAKXKE N3MEHEHHE
COCTaBa U COOTHOIIIECHUS, YIIOTPEOIIEMBIX B ULy KOMIIOHEHTOB, yUYaCTBYIOIINX B
o0OecrieueHn OpraHvM3Ma IUIACTHUYECKUMHU W PETYISTOPHBIMU COCAMHEHUSIMU.
YnorpeOiieHue MNUIIA TPEUMYIICCTBEHHO pPACTUTEIBHOTO (KOpPEHbBs, OpeXH,
IUTOJIbI, 3€JIeHb, T'PUOBI, ATOJBI, (PPYKTHI), pexke pPHIOBI W Msca NPUBOIUIO K
dbopMUPOBaHHUIO palliOHa MEHee 00raToro OEIKOM, HO COAEpKaIllM CYIIIECTBEHHO
OO0JIBIIIEE KOJIMYECTBO MUHEPAIBHBIX COJICH, MUINEBBIX BOJIOKOH, aHTUOKCUIAHTOB.
B mactosmee Bpems cpennectatuctuyeckuii denmoBek B 10-20 pa3 OGombie
yIoTpeOsieT coJied HaTpus, B YEThIPE pa3a HACHIIMICHHBIX >KUPHBIX KHCIOT.
CooTHomieHrne omera-6 Kk omera-3 >KHPHBIM KHUCJIOTaM B MHUIIEBBIX MPOIYKTaX,
UCIIOJIb3YEeMbIX B MPOILIOM CTOJETHH, ObuTo 2:1. YV COBpEMEHHBIX S3CKHMMOCOB ATO
cooTHomenne pasHsercs 1,711, y kopeHHoro HaceneHus SMOHUU 3TO
cooTHomieHre Onm3ko K 12:1. ¥V coBpeMEeHHBIX >XHTENIe KOHTHHEHTaJbHBIX
rOCy/IapCTB COOTHOIIICHHE JTHUX KHUCIOT B THIIE HOCUT OOpaTHBIA XapakTep, H
nopoit moxeT nocturarb 50:1, 4yTO He MOXKeT OJIarompUATHO CKa3aThCs Ha
3JI0POBBE.

Cyl11eCTBEHHOE CHIKEHHE KOJMYECTBAa HEOOXOIUMMBIX YEJIOBEKY MHIIEBBIX
WHTPEIMCHTOB OTMEYACTCS TIPY MPUTOTOBICHUH MUIIH. [I[pupydnB oroHs, a 3ateMm,
pa3paboTaB Ipyrue NpueMbl TEPMUUECKOHN, (PU3NUECKON U XUMUYECKONH 00pabOTKU
IUIIY, YEJIOBEK B 3HAYUTENIbHOM CTENIEHU COKpaTHII €€ OMOJIOTHYECKYI0 IEHHOCTb,
pa3pymuii T€ €€ KIIOUYeBble KOMIIOHEHTBHI, KOTOpbIe KpailHe HYXKHBI, IS
HOPMaJIbHOTO (DYHKIIMOHUPOBaHUSI opraHusma. K coxaneHuro, COBpEeMEHHas
MUIIEeBasi MPOMBIIUIEHHOCTh, HE JOCTAaTOYHO OOpamiaeT BHUMaHHS Ha TO, YTO
BKHEHIITME KOMITOHCHTHI IHIM Pa3pylIalOTCsS TP OYUCTKE, BBHICYITHBAHHH,
HarpeBaHUM | MPU 3aMOPAKMBAHUM. Tak, B MPOIIECCE OYMCTKU 3€PHO yTPAuMBaCT
CBOM Ba)KHBIC IHUIIEBBIC D3JIEMEHTHI, PACIOJIOKEHHbIE B OOOJIOUKE 3epHa -
BUTAMHHBI, AHTUOKCHUJIAHTHI, AMUHOKHUCIOTBHL. ECIM paccMOTpeTh BCE OTarbl
MPUTOTOBJICHUS THILEBBIX Macel W JKHUpa, TO MOXHO YOeIUThCs, 4TO cO cOopa
CEMSH W 3€peH, WX BBICYIIMBAHHUS, OYWCTKH, pa3laBIMBaHW, HArpeBaHUS,
AKCTPAKIINH, OTACIICHUS, OYNCTKH, YCTPAHEHUS 3armaxa, B TOM WM WHOUM CTETICHH
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KOHEUYHBIN MPOYKT JTUIIACTCS KIIOYEBBIX MUTATEILHBIX KOMIIOHEHTOB B
pe3ynbTaTe CaMOOKHUCIICHUS, THAPOIIH3a, H30MEPHU3AIINHU, YTPAThl TOKO(EPOIIOB.

B xauecTBe mpumepa 3aBUCHUMOCTH IIEHHOCTH JIs 370POBbS UEIOBEKA
MPOJIyKTa TUTAHUSA OT CHIPhS MOTYT OBITh JAaHHBIE O COCTaBE HEHACHIIIEHHBIX
KUPHBIX KHUCJIOT B TIOJCOJMHEYHOM Maciie. llpu momydeHWu macia W3 ceMeuek
MIOJICOJTHEYHHKA, B3AThIX Ha 10-if 1eHb, COOTHOIIICHHE B TOTOBOM MPOIYKTE OMera-
6/omera-3 paBuo 3:8, mpu ucmnonab30BaHUKM cOOpaHHBIX ceMedek Ha 30 JAeHb 3TO
cootHolrenne nocturaer 12:1, a ma 90 nmenr or uBerenuss — 24:1. 3enenble
O0aHaHBI XapaKTEPU3YIOTCS MEHBITUM TJIMKEMUYECKHUM HWHACKCOM, 4YeM J>KEJThIC
criesible OaHaHbI, TIOCKOJBKY TOCIEIHHE COJCP)KAT OOJbINEe OBICTPO YCBOSEMBIX
caxapoB. Hamm mpenkd NpeuMymIeCTBEHHO YMOTPeOsuid (QPYyKTHI U OBOINU
33JI0JIT0 JI0 TOTO, KaKk OHU CO3perOT. OPYKTBI W OBOIIM OO0JAAI0T MOITHBIM
AHTUMYTareHHBIM WM TIPOTUBOPAKOBHIM 3 dexTom, Omaromaps HAIMUUIO B HHX
Oosbliiero  Koiu4uecTBa  (DJIaBOHOUJIOB W TiiyratuoHa. (OCOOEHHO MHOTO
AHTUOKCUJAHTOB B OKpAILIEHHBIX OBOIAaX MW (QpykTax. DTO MOCIYKHUIO
OCHOBaHHEM AMEPUKAHCKOMY MPOTHUBOPAKOBOMY OOIIECTBY PEKOMEH0BATh
©XKETHEBHOE YITOTPEOJICHUE KaKIbIM B3POCIBIM YEIOBEKOM OT IATH 10 BOCHBMHU
pPasIUYHBIX CBEXKUX OBomed W (pykToB. B mporecce MPUTOTOBICHUS MHIIH
3HauynTenbHOe KoamdecTBO (0T 5 g0 80%) pacTUTENBHBIX aHTUMYyTareHHBIX
cyocranmuii paspymaercsa. 90% priObero xupa, 6oraToro omera-3 KMCJIOTaMH B
poliecce MOJATOTOBKH MOJBEPTaeTcs THAPOTCHU3AlUU, KOTOpas YJalseT 3TU
MPUPOJHBIC AHTUOKCHIAHTHI. boiee TOro, wWCXomss W3 TEXHOJIOTHYCCKOM
I1EJIECO00PA3HOCTH B yIIEpO TMOJIC3HOCTH VISl 3I0POBBS, PACIIUPSIOTCS MOCEBBI H
BBIPAIIMBAHUE TEX PACTCHWA W KUBOTHBIX, MPOMYKTHl W3 KOTOPBIX JIy4IIe
XpaHSTCs, HO JIMIIEHBI CTOJb HEOOXOIUMBIX JUIsi OpraHM3Ma YeJOoBEeKa JIETKO
pa3pyliaeMblX MHINEBBIX KOMIOHEHTOB. Hampumep, mnpuopurer oTmaercs
pacTeHUsIM, B Maclie KOTOPBIX OOJBIIE COACPKUTCS KUPOB, OTHOCAIIUX K KIIACCY
omera-6 BMecTo omera-3, TIOCKOJIBKY TIOCIEAHUE OBICTPO OKHCISIFOTCA U
CYIIECTBEHHO COKpAIAOT CPOKH TOJHOCTH IHUIIEBOTO MPOAYKTa. MEXmy Tem
MOCJICHSA TPyNNa HEHACHIIICHHBIX J>KUPHBIX KHUCJIOT, OYyIydd NPHUPOIHBIM
AHTUOKCUJAHTOM, HeoOXxoauma Uil  HOPMaJIbHOTO  (DYHKIIMOHUPOBAHUS
MIPaKTUYECKH BCEX KIIETOK OPTraHOB M TKaHEH YeIOBEKa.

B pe3ynbrate aHTpONOTEHHOM NEITETHHOCTH CEbCKOXO03SHCTBEHHBIE YTOIbS
O0OCTHSIOTCS W HUCHBITHIBAIOT ACHUIIMT MUTATEIBHBIX BemecTB. Kak ciencTeue
ATOT0, BO MHOTUX ChEIOOHBIX PACTCHHUSIX YMEHBIIIACTCA COJCpP’KaHUE >KU3HECHHO
BaXHBIX coequHeHui. [Topsinka 80% mouyBeHHBIX PECYpCOB HE MOTYT B HACTOSIIIEE
BpEMsSI  YJIOBIETBOPUTH TOTPEOHOCTH  CEIbCKOXO3AWCTBEHHBIX KYJIBTYpP B
MUHEpalax W uX Komiuiekcax. B pesynbrare, ecnu B Hayane XX Beka B 100 r
mmnuHata cojepxkainoch 157 mr »xkeneza, To B 1968 romy KoOaW4ecTBO HSTOro
MUKpPOJJIEMEHTa B JaHHOM pacTeHuu ynano no 27 wmr, B 1979 — no 12 mr, a B
HacTosilee BpeMsi ero MeHblne 2 wMr. s yJAOBIETBOPEHHS CYTOYHOU
MOTPEOHOCTH B3POCIIOTO POCCHUSHHUHA B JKeje3e Mepel MepBOl MHUPOBON BOMHOU
JOCTaTOYHO OBUIO CBHECTh JBa KPYIHBIX si0j0ka. B HacTosmiee Bpems gaxe
ynotpebnenne 1 Kr s0J0K HE BOCHOJHUT CYTOYHYIO MHOTPEOHOCTH B 3TOM
MUHEpaJe.



N3menunach comuanbHas CTPYKTypa HAacelieHUs, B pe3yJIbTaTe B HACTOSIIEE
BpEMsl 3HAYUTEIbHAS YacTh HACEJIEHUS MPOKUBAET B MPOMBIIUIEHHBIX LIEHTpax H,
MepecTaB y4yacTBOBATh B HEMOCPEACTBEHHOM IPOU3BOJICTBE MPOTYKTOB MUTAHMUS,
MPAKTUYECKH JIMIIEHA HATYPaTbHBIX CBEXKHX CEIIbCKOXO3SIMCTBEHHBIX MPOIYKTOB
nuTaHus. B pe3ynpraTe WHTEHCHU(PHUKAIMU TMPOMBIIUICHHOTO MPOU3BOJCTBA C
UCIIOJIb30BaHUEM YJI00peHuM, repOouiuaoB, GyHTUIMIOB MOJydaeMble MPOAYKTHI
MUTAHUS CTAJU CYIIECTBEHHO YCTYNaTh MO COJEPKAHUIO KU3HEHHO HEOOXOIUMBIX
MUIIEBBIX CyOCTaHIMI B JAECATKH pa3 TeM MPOAYKTaM, KOTOPHIC MPOU3BOIUIHCH
10 TPATUITHOHHBIM TEXHOJIOTHSIM.

B nacTosiee BpeMs mapagurmMa WACH yAOBJICTBOPEHHS TOJI0Ia U MHILEBOM
0€30MacCHOCTH MEHSIETCSl MapaJurMoil pacCMOTPEHHs] MHIIM, KaK BaKHEWILEro
(dakTopa cCOXpaHEeHHUs U YIy4YIIECHUS 3/I0POBbs, CHUKEHUS PUCKOB BO3HUKHOBEHUS
3a00JIeBaHUH.

B mocnieqHmne rogbl BO MHOTHX CTpaHaxX MHpPA PSIIOBBIC MOKYMATEIH MHUIIEBHIX
MPOAYKTOB OOECIOKOEHBI HE CTOJNBKO TEM, COICPXKHUT JIM MHINA JOCTaTOYHO
KaJlOpUi U TIUIACTHUECKUX CyOCTaHIM W yAOBIETBOpSET JH OHAa BKYCO-
apOMaTUYECKUM 3ampocaM, CKOJIbKO OKa3bIBaeT JId BhIOpaHHAs MMM TMHIIA Ha
O’KUJIaeMBbI 0370pOBUTENBHBIN d(DPeKkT Ha opranusm. [IpoBenennsiii B 15 crpanax
EBponeiickoro coroza B 1996 romy onpoc moutu 15 000 B3pocibIx roaei mokasad,
gyt0 9% U3 HUX MPEXKE BCETO MPU BEIOOPE MPOTYKTOB MUTAHUS 33 {yMbIBA€TCS HaJ
TE€M, KAaKOW MO3UTUBHBIA 3(P(EKT Ha UX 3J0pPOBbE OKAKET BBHIOPAHHBIA HMHU
npoaykT. 32% ONpOIIEHHBIX OTMETWJIM, 4YTO YKa3aHUsS Ha BO3MOXKHOE
03/10pOBUTEIBHOE JCHCTBUE BBIOPAHHOTO UMU MPOAYKTA MPHU €ro MOKYNKE UTPAIOT
BaXHOE 3HaueHue. Takum oOpa3oMm, mporecc MOHUMAHUS U OCO3HAHMS 3HAYCHUS
HE3aMEHUMBIX (DAaKTOPOB MHUTAaHUS B TPODUIAKTHKE HAPYIICHUN 3J0pOBbS,
YBEJIMYEHUU MPOIOJDKUTEIBHOCTH JKU3HU, HAYAJICS — JIFOAM BCE Yallle MpuOeraroT
K HUCIOJB30BaHUIO OMOJIOTHYECKH aKTUBHBIX T0OABOK, BKIIFOUEHHUIO B PAIIMOH
nuTaHusl QYHKIIMOHATBHBIX MTPOTYKTOB.

[Ipunuio yeTkoe MOHWMAHWE, YTO MUTAHUE JODKHO (OPMHUPOBATHCS Ha
OCHOBE KJIIOYEBBIX MPHUHIIMIIOB 3I0POBOTO MUTAHUS C YYEeTOM (PAKTHUIECKHUX
SHEProTpat, BEJIUUYMHBI OCHOBHOTO OOMeHa M Bo3pacTta. OCOOEHHO 3TO BaXXHO B
JETCKOM BO3pacTe, B MEPHOJIbl MHTEHCHBHOTO POCTA M PA3BUTHAI.

310pOBO€ MUTAHHE — OJIHO M3 0A30BBIX YCIOBHM (HOPMUPOBAHUS 30POBbS
neteil. HespopoBoe murieBoe moBezeHUEe (POpMUPYET PUCKU U30BITOYHONW MacCChl
Tena, caxapHoro auabera, 3a00J€BaHHMIl OPraHOB MHUIIEBAPECHUS, SHIOKPUHHOU
CUCTEMbI, CHUCTEMBbI KpoBooOpamieHus. IloaTBep:kieHneM pHUCKOB CIIyXar
pETUCTpHUpYEMBbIE TIOKa3aTeNln 3a00JI€BAEMOCTH.

K d4wcny KIIO4eBBIX NPUHIMIIOB 3J0POBOTO THUTAaHUS OTHECEHBI -
PUOPUTETHOCTh 3AIUTHI >KU3HU M 30POBBS; COOTBETCTBHE DJHEPTreTUUYECKOU
LEHHOCTH paloHa IMHUTaHUS »JHEpro3aTpaTraM; COOTBETCTBUE XHUMHUYECKOTO
coctaBa (PU3MOIOTUYECKUM TMOTPEOHOCTSAM B MaKpOo- M MHKPOHYTPHUEHTAX;
HaJM4KMe B COCTABE pallMOHA MUIIEBBIX MPOIYKTOB CO CHIKEHHBIM COJICpKAHUEM
HACBHIIIICHHBIX JKUPOB, MPOCTHIX CaxapoB M MOBAPEHHOW COJH, a TaKkKe MHIIEBbIX
MPOJIyKTOB, OOOTAIIEHHBIX BUTAMUHAMH, MHUIIIEBBIMA BOJIOKHAMHU U OMOJIOTUYECKU
aKTUBHBIMH BeIlleCTBaMH, 00ecredeHne MaKCUMaIbHOTO Pa3HOO0pa3 s MEHIO



ONTHUMAJIBHOIO  peXUMa  MUTAHUSA,  HEAOMYyIIeHHWEe K  YHOTPeOJICHUIO
danbcuUIUPOBAaHHON MPOAYKIMH, TMHILEBBIX MPOIYKTOB B  TEXHOJOTUHU
U3TOTOBJIEHUS KOTOPBIX HCHOJI30BAJUCh YCHIIUTENIM BKYyCa, KPACHUTEIIH,
3alpelIeHHbIE KOHCEPBAHTBI; MPOAYKTOB, 3alpElIEHHbIX K YHIOTPEOJEHUIO
00111e00pa30BaTeNbHbIX OpraHU3alMsgX; a TakKe MPOJYKTOB C HapyHICHUSMU
YCIIOBUYM XPAaHEHUS M UCTEKIIMM CPOKOM TOJHOCTHU, MPOTYKTOB MOCTYNUBIINX 0€3
MapKUPOBOYHBIX SIPJIBIKOB W (WiM) 0O€3 CONMPOBOJIUTENBHBIX JIOKYMEHTOB,
MOATBEPKAAIOMINX 0€30MMACHOCTD MUIIEBBIX MMPOTYKTOB.
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4.2.2. Tema Ne 2 «OcHOBBI (U3MOJIOTHH MUILIEBAPEHUS»

Heanb: ChopmupoBats npeacTaBieHUe O (PU3NOIOTUU MUILEBAPEHUS, POJIU
HOPMaJIbHOM MUKPO(DIOpHI KHIIEYHHKA B (DYHKIIMOHUPOBAHUU OpraHU3Ma.

KounTtposibHbIe BOIPOCHI:

1. Yro uzyudaer Hayka Tpodosorus?

2. Kakue Bam u3BecTHbI BaxHEHIINEe KOMIOHEHTHI MUIIH, HEOOXOIUMBIE TS
noJepxaHusl OOMeHa BelecTB, QyHKIIMOHUPOBAHUS OPTaHOB U TKAHEH,
TapMOHUYHOTO POCTa U Pa3BUTHUSA?

3. Kakwue oTaens! nmuiieBapuTeIbHOrO TpakTa Brl 3HaeTe 1 KakoBa X POJb B

MULIEBAPEHUU.

HazoBure n3BectHbie BaM TUIBI NUILIEBAPEHUS.

Kakue dbyHKIMM BBINOTHAET MUIIEBAPUTEIBHBIN TPAKT?

6. Ilepeuncnure GyHKIUH, BHITOIHAEMbIE HOPMATBLHOM
MUKPO(DIOPOI KUTIICUHHKA.

o b

CnpaBouyHble MaTepHaJIbI I10 TEMe:

bonbmias ponb B HM3yYEHWH MEXAaHU3MOB IUILIEBAPEHUS U YCTAHOBJIECHUU
o0IIMX 3aKOHOMEPHOCTEW YCBOEHUS MWLM NPUHAMIECKUT akaaeMuky A.M.
VYroneBy, cozmaBmiemy B 1980 romy HOBYIO MEXIUCIUIUIMHAPHYIO HAYKY
Tpodooruto.

Tpodonorus - 370 «Hayka O muIle, MUTAaHUU, MTMIIEBBIX CBSI34X M MpOIEccax
YCBOCHUS THIIH HA BCEX YPOBHSAX OPTaHU3AIMHU JKUBBIX CUCTEM (OT KJIIETOYHOTO JI0
ouochepuoro)». A.M. VroneBbiM ObUla MNpeAJOKEHA TEOPUS «aIEKBATHOTO
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nutanus». OCHOBHBIC IMOCTyJaTbl - BCC KOMIIOHCHTBLI ITHMIIU (Hy'TpI/IeHTBI u

OayacTHBIC BemeCTBaB) HEOOXOMMBI JIJISl TTO/ICPKAHUS MOJICKYJIIPHOTO COCTaBa
OpraHu3Ma ¥ BO3MEILIECHUSI €ro IJIaCTUYECKMX W DSHEPreTUYECKUX 3aTpar;
KOMITOHEHTBI IMUIIH BKIIIOYAIOT B CeOsl MUTATEIbHbBIC U PETYJISATOPHBIE CyOCTaHITUY;
OaJlaHC THIIEBBIX BEMIECTB B  OpraHu3Me TOIJIEPKHUBAETCS 3a  CUeT
BBICBOOOXKICHUSI OTACIBHBIX HYTPHUEHTOB M3 CJOXKHBIX IO COCTaBY IHILEBBIX
MPOJIYKTOB 3a CUET MOJIOCTHOTO, MEMOPAHHOTO, BHYTPUKJIETOUYHOTO MUIIIEBAPEHUSI,
a TaKk)Ke€ MUKPOOHOTO CHHTE3a OAKTEPHUsIMU MHUIIICBAPUTEILHOTO TPAKTA.

7
HyTpueHnTsl — OMOIOTHYECKH 3HAYMMbIE KOMITOHEHTHI,
Bannactaele BemecTBa — OMOJIOTMYECKHA HE3HAYMMBIE KOMIIOHEHTEL.



Hcxons u3 teopun afekBatHoro nutanus (A.M. Yronesa), 1 HOpMaIbHON
AKU3ZHENIEATEIbHOCTH OpPraHu3My HEOOXOAUM IUIACTUYECKUM W IHEPreTUYeCKui
MaTepuall, a TakKe pa3HoOOpa3Hble PEryjIsTOpHbIE CYOCTaHLUHU, KOTOpPbIC
MOCTYTAIOT B OPTaHU3M C TTUIIEBEIMH MPOAYKTaMHU.

PaznuyaroT mecth BaXXKHEMIIUX KOMIIOHEHTOB MUIIHM, KOTOPhIE HEOOXOAMMBI
OpraHu3My i MojJiep>KaHusi oOOMeHa BelecTB, (YHKIIMOHUPOBAHUS OPraHOB U
TKaHEW, JJisl pocTa U OOHOBJICHUS KJIETOK OpraHuh3Ma - 3TO BOJA, OCJIKH, >KHUPHI,
yIIEBO/Abl, MUHEPAIbHBIC BEIlIECTBA U BUTAMUHBI. [Ipexae yueM opraHusm yCBOUT
UX, OHHM TIOABEPrarOTCS pacUIeIeHuI0 Ha Oojiee TMPOCThIE XHUMHUYECKHE
COEIMHEHHUSI. DTO MPOUCXOAUT Oarofaps rnpoieccam MUIeBapeHUs .

[lumeBapeHue — 3TO  KOMIUIEKC  (DU3UYECKUX, XUMUYECKUX H
(U3MONIOTUYECKUX TPOIIECCOB, B pe3yidbTaTe KOTOPHIX TMOJA BO3ACHCTBHEM
(epMEHTOB MNHTATEIbHBIC BEIIECTBA pPACILCIUISIIOTCS Ha 0Oojiee  MPOCThIE
XUMHUYECKHE COCIWHEHUsS, CIOCOOHBIE BCACHIBATBHCS HYEPE3 CTEHKY >KENMyI0YHO-
KUIIIEYHOTO TPaKTa, MOCTyNaTh B KPOBOTOK M YCBAaWBATHCS KIETKAMH OpPTaHHU3MA.
[Ipu 3TOM B mporiecce NMUIEBAPEHUs MUTATENbHBIE BEUIECTBA, MTPOBUTAICH Yepe3
MUIIEBAPUTENbHBIN TPAKT, IPOXOJAT CyMMapHOE PACCTOSIHUE OKOJIO JECATH
METpOB. [Tporeccrr MUIIEBApEHUS IPOTEKAIOT B OINpeeICHHON
MOCJIEIOBATEILHOCTH BO BCEX OTJEIaX MUIIEBAPUTEILHOIO TPAKTa - MOJOCTH PTa,
IJIOTKE, MUIIEBOJIE, KEIIyAKe, TOHKOM M TOJCTOM KHINKaX C y4acTUEM NEYEHH U
KEJTUHOTO MY3bIPs, MOHKEITYA0YHOM kKeme3bl. ToJIbKO MUHEpalbHbIE COJIM, BOJIA U
BUTAMHHBI, YCBAaUBAIOTCS YEJIIOBEKOM B TOM BHJE, B KOTOPOM OHHM HaXOJSTCS B
numie. benku, XUpbl W YIJIEBOJBI MOMAAalOT B OPTaHW3M B BHUAE CIIOXKHBIX
KOMILIEKCOB. UTOOBI OHM YCBOWJIMCH, TpeOyeTcss ux (u3nueckas U XUMUYecKas
nepepaboTka. Kpome TOro, KOMIIOHEHTHI MHIIM JOJDKHBI TMPEIBAPUTEIHHO
yTPaTUTh CBOIO BHUJOBYIO CHEIU(DUUHOCTH, WHAYE OHMU OyAYyT NPUHUMATHCA
CUCTEMOM IMMYHHTETA KaK 4y>KEPOJIHbIE BEIIECTRA.

[TumeBapenne Ha4YMHAETCS C M3MEJIBUCHHS MHUIIM B POTOBOM TOJOCTH,
YBIQKHEHHUS €€ CJIIOHOM, MEePBHUYHOTO METaboau3Ma U TpaHCPOpMalUM MO
BO3/eHicTBHEM (DEPMEHTOB CIIFOHBI (aMMyIa3bl, MPOTEUHA3BI, JUMa3bl, Gocharassl,
PHK-a3b1). Cpenssisi mpOAODKUTEIFHOCTh NMPEObIBAHUS THIM B TIOJOCTH PTa
JOJDKHA COCTaBiATh mopsnka 15-20 cek. B cmydae cokpalneHusi BpeMEHH
HAXOXJICHUSA MHUIIM B TIOJOCTH PTa, HAPYIIAIOTCA TMPOIECCH TMHINEBAPEHHUS,
COOTBETCTBYIOIIME JAaHHOMY y4YacTKy MHIIEBApUTEIILHOTO TpakTa (M3MelbYeHuE,
pacraj Kpaxmajl Ha IPOCThIC caxapa).

Jlanee crnemyeT 9Tam  NEPENBMXKEHHUS] THUIIEBOIO KOMKa 3a  CYET
MEePUCTATHTUUCCKUX JBKEHUW MBI TJIOTKA W THUIIEBOJA B XKEITYJOK. AKT
IJIOTaHWS BKIOYaeT B cebs a3y poToByio (MPOHM3BOJIBHYIO), TIOTOYHYIO
(OBICTPYIO HENPOM3BOJBHYIO), MHUIIEBOAHYIO (MEIJICHHYIO HEMPOU3BOJIBHYIO).
CpenHsisi IPOJOIKUTEILHOCTh BPEMEHHU TMPOXOXKICHUS THINEBOTO KOMKa dYepe3
MUIIEBO COCTAaBIsIET 2-9 CEeKyHI HW 3aBUCUT OT IUIOTHOCTH mumu. [l
NpeIOTBpAIICHHs] 0OpaTHOTO TOKA MMHUIIH, a TAK)KE pa3rpaHUUYCHHs BO3ACHCTBUS Ha
HEe TMHUINEBAPUTENBHBIX (EPMEHTOB, TMHUIIECBAPUTENBHBIA TPAKT OOECIIECUYCH
CHeIMATbHBIMH KJIallaHAMHU.

[TumeBoli KOMOK, TIOMAaB B IKEJIYAOK, B TEUYCHHE TPEX-TSITH 4YacoB



MOJIBEPraeTcsi MEXaHUYECKOW M XUMHUYECKON 00paboTke o] BO3ICHCTBHEM
KEITYJOUYHOIO COKa M NPUCYTCTBYIOIIMX B HEM COJISIHOM KHCIIOTBI, KOTOpas
o0ecreunBaeT KUCIYIO CPey B KEIyIKe, BbI3bIBACT JICHATYpPAIMI0 U HaOyXaHUe
0€NKOB, aKTUBHUPYET METICHHOTEHBI, OKa3bIBaET OaKTEPULIUIHBIN d(DPEKT; MencuH -
nepeBapuBaeT  OeJoKcoJep)Kallue TMUIIeBble  MPOAyKThl. JlumomuTuyeckas
AKTUBHOCTH KEITYJOYHOI'O COKa CIIOCOOCTBYET PACIICIUIEHUIO 3MYJIbIMPOBAaHHBIX
XKUPOB MoJioka. OOpasyromascs B )KeNyAKe B 3HAUUTEIbHBIX KOJIUYECTBAX CIU3b,

C OJHOM CTOpPOHBI, BBINOJHSET 3AIIUTHYIO (YHKUMIO 3aldilas CIU3HCTYIO
KEeIylKa OT JACHUCTBHUS COJSHOW KHCIOThI, a TaKXKE CIYKHT HCTOYHUKOM
SHAOTEHHBIX OENKOB MJis MX MOCHEAYIOIEH YTWIM3aUUud MHUKPOOPTraHU3MaMu
TOJICTOM KHIIKH. B 3Kemynke NpUCYTCTBYET TakKe CHelUalbHbId (pakTop,

oOecreunBaoNIMii B 1ajdbHENIIIEM YCBOCHHE BUTaMUHa B1).

[Tocne »xenmyaka MUIIEBOM KOMOK IOMAJAaeT B TOHKUM KHIIEYHHK, IJIMHA
KOTOpOro jocturaer 6,5 wmerpoB. KuimeyHwlii COK B 3TOM  OTHAeEINE
MULIEBAPUTENBHOTO TpaKTa UMEET IIEJIOYHYI0 CpeAy 3a CYET IOCTYIUIEHUS B
TOHKWW KHWIIICYHUK JKEIIUM, COKA IMOJKEITYJOYHOM KEJe3bl U BBIICICHUN CTEHOK
kuieyHuka. COK MOJUKEITyAOYHOM KeNe3bl COAEPKHUT Takue (PEepMEHTHI, Kak
anb(ha-ammnaza (pacmervisier yraeBoasl), PHK-JIHK-Hykmeassr (pacrierisiror
HYKJICMHOBBIC KHCJIOTHI), JIMMa3bl (PaCIlEIUISIOT JKUPbI), IpoTeasbl (pacIierIsioT
Oenku) B BUJE MPOIH3UMOB. Beero B KHIIeYHOM cOoke oOHapyxkwuBaercs: Oosee 20
depMeHTOB (PHTEPOKMHA3KI, TENTHIa3bI, GocdaTassl, HyKIIea3bl, JTUMa3a, aMUIa3a,
JaKTa3a, caxapasza W J1p.). Y JIIOJIed, NPOXKUBAIOIIMX B pa3HbIX pPErroHax,
BCTPEUAIOTCS  MHAUBHAYYMBI, Yy KOTOPBIX OTMEYAETCS HEAOCTATOYHOCTH
NPOAYKIMU (PEepMEHTA JIaKTa3bl, yYaCTBYIONIEH B yTHIMU3AIUU JaKTO3bl. OCOOEHHO
4acTO JTOT BpPOXKICHHBIN paedekr oOHapyxkuBaercs y xureneir (40-100%
nomysiuu) Asun U Adpuku. Cpeu JUIL CIaBsTHCKOTO IPOUCXOXxIeHus (pycckue,
Oenopychl, yKpawHIbI) IeUIMTHOCTh JIakTa3bl oOHapyxuBaetcs y 10-15%
PEACTAaBUTEIICH MOIMYISLNH.

B TOHKOM KHUIlIEYHHKE MPOUCXOJUT BCACHIBAHHE OCHOBHOM MaccChl
00pa30BaBIIMXCS MPOCTHIX XUMHUYECKUX (pparmenToB numu. He mepeBapeHHBIC
OCTaTKH TMHIIM J1ajiee MOCTYNalT B TOJICTHIA KHUIIIEYHUK, B KOTOPOM OHU MOTYT
HaxoauTthcss or 10 mo 15 wacoB. B 3TOM oTAcne mNHIEBaApUTEIBLHOTO TpPaKTa
OCYIIECTBIISIIOTCS MPOIIECChl BcachiBaHus BoAbI (10 10 i1 B cyTKH), MHHEPAIBHBIX
COJIeH, MPOTEKAIOT OCHOBHBIE MPOLECCHl MUKPOOHOM MeTabOJIM3alMu OCTAaTKOB
NMUTATEJbHBIX  BEHIECTB, IMOCTYNUBIIMX M3BHE WJIM OOpa30BaBIIUXCA B
MUILEBAPUTENBHOM TpakTe. [IpomomKUTENbHOCTh Mpolecca MNUIIEBAPEHUS Y
3I0pOBOI0 YEJIOBEKA B 3aBUCUMOCTH OT CTPYKTYPBI MUTAHUSI COCTaBIsAET OT 12 1o
36 ygac.

BcaceiBaHne ocCyliecTBISIETCSS HAa BCEM MPOTSIKEHUU MHILEBAPUTEIBHOTO
TpaKTa, MOBEPXHOCTh KOTOPOTO MOKPHITA BOPCUHKAMH, pa3JIMYAIOIIUMHUCH TIO
CTPYKTYpe U (YHKITUU B 3aBUCUMOCTH OT CBOeH jokanm3aruu. Ha 1 MM cnmsuctoi
npuxoautcst 30-40 BopcuHOK. BcacbiBaHue OCYIIECTBISETCS 3a CUET peallu3aluu
HECKOJBKMX MEXaHU3MOB - TACCHUBHBIM TpaHCHOPT, oOnerdeHHas auddysus,
akTuBHBIA TpaHcnopT. Ilpu »tom, 50-60% mnpoaykroB Merabosin3ma O€NKOB
BcachbIBaeTCs B IBeHaAaTuIepcTHor kuike, 30% - B Tonkoi u 10% - B TocTom



OTJEJIE€ KUUIEYHUKA. YTJIEBOAbl BCACHIBAKOTCS TOJIBKO B BHJIE MOHOCAxapoB, MpPH
TOM MPHUCYTCTBHE B KHUIIEYHOM COKE COJIEH HATpHsl CYLIECTBEHHO IOBBIIIAET
CKOpPOCTb HUX BcachiBaHusA. [IpomykThl MeTaboau3Ma >KUPOB TaK K€, Kak H
OOJIBIIMHCTBO TMOCTYMAIONMIUX C MUIIEH BOJO- U >KUPOPACTBOPUMBIX BUTAMHUHOB,
BCACBIBAIOTCSI B TOHKOM OTJENE KUILIEYHUKA.

Baxnyto posib B mpouecce MUILEBApEHUsI HUIPAET IE€YE€Hb, B KOTOPOW
MIPOUCXOAMUT OOpa3zoBaHue kemud. JKenub CHOCOOCTBYET 3MyJbraluu KUPOB,
BCACBIBAHHIO TPUTIIMLIEPUIOB, AKTUBUPYET JIUIA3Y, CTUMYJIHPYET NEPUCTAIBTUKY,
WHAaKTUBUPYET  MEINCHMH B  JBEHAAUATUIEPCTHOM  KHILIKE,  OKa3bIBAaeT
OakTepUIMAHBIA M OakTepuocTaTUdeckuit >(Pdekr, ycuIuBaeT THAPOIU3 U
BCacbIBaHUE OCJIKOB M YIJIEBOJOB, CTHUMYJIUPYET Mpoiudepanuio SHTEPOLUTOB,
polecchl 00pa30BaHUs U BBIJCICHUS JKEITUH.

BOIBIIMHCTBO raCTPOMHTECTUHAIBHBIX TOPMOHOB B XUMUYECKOM OTHOILICHUH
MPEACTABISIIOT COOOM MENTHUIIbI U OKa3bIBAIOT MHOXKECTBO Pa3HOOOpPA3HBIX
3¢¢deKkToB Ha (PYHKUMM NMILEBAPUTEIBLHOTO TpakTa U oOMeHa BemecTB. OHH
BIIMSIOT HAa CEKPELUIO BObI, DJIEKTPOIUTOB U (PEPMEHTOB, MOTOPHYIO aKTUBHOCTb
KEIYJOYHO-KHAIIEYHOIO TPAKTAa, BCACBIBAHME BOJABI M IUTATEJIBHBIX BEILECTB,
JEeATENbHOCTh CEPACYHO-COCYAUCTON CUCTEMBI, (PYHKIIMOHAIBHYIO AKTHUBHOCTb
SHJOKPHHHBIX KJIETOK MUILEBAPUTEIBHOTO TPAKTA U IPYTUX SHIOKPUHHBIX KEJE3.

Paznmuyator Tpum THHa (QEPMEHTOB, YYACTBYIOIIUMX B MHILEBAPCHUMU -
(epMEHTBI, CUHTE3UpPYEMBIE KelIe3aMU YeJIOBeKa, ()epMEHThI, CHHTE3UPOBAHHbBIE
MUKPOOpTraHu3MaMu; 3) GepMEHTHI, BXOISIINAE B COCTAB MHUIIIH.

B 3aBuchmocTH OT JIOKanM3aluuy NHUIIEBAPEHHE NOAPA3ACISIIOT  Ha
BHYTpUKJIETOYHOe (KOTJa TPOLECCHhl THAPOJIM3a  MUTATCIBHBIX  BEIICCTB
MPOUCXOMAT BHYTPH KICTOK 3a CUET JIM30COMAIBHBIX (DEPMEHTOB), U
BHEKJIETOUHOE (TIOJIOCTHOE M MIPUCTEHOYHOE) MUIIICBAPCHHUE.

Takum 00pa3oMm, MUIEBAPUTETHHBIN TPAKT BHITIOJIHIET HECKOJIBKO (DYHKITHIA:

1)  cekperopHas  GyHKOHMS -  XapaKTepu3yeTcss  oOpa3oBaHHEM
MUIIEBAPUTEIBHBIX COKOB (CIFOHBI, JKEITYAOYHOTO, MOIKEITYI0YHOTO, KUIIIEYHOTO
COKOB H YCIT4H);

2) MoTopHas (GYHKIMS - 3aKIIOYaeTcs B OKEBaHWH, TJIOTAHHH,
NEPEMEIINBAHUY, MNEPEIBWKECHUH IHINM IO MHUIIEBAPUTEIBHOMY TpPAKTYy U
YAAJIICHUIO U3 OpraHU3Ma He MepeBapUBAEMbIX OCTATKOB, B JBUKEHUU BOPCUHOK U
MUKPOBOPCHHOK; OCYIIECTBIIIETCSI MYCKYJIaTypOil NHILEBAPUTEIBHOIO ammapara
Ha BCEX JTalax KOHBEUEpa;

3) BcachIBaTelbHAs (PYHKIHUS - 3aKJIFOYACTCS B IMOCTYIUICHHUM W3 TOJIOCTH
KEITYJOUHO-KUIIEYHOTO TPaKTa B KPOBOTOK MPOAYKTOB pacIleIyIeHUs OENKOB,
KHUPOB ¥  YIVIEBOJOB  (AMHHOKHCIOTBI, TJIMICPUH, IKUPHBIC  KHUCJOTHI,
MOHOCAXapHu/Ibl), BOJIbI, COJICH, JIGKAPCTB U JAPYTHX COCITUHCHUIA;

4) BHyTpHCEKpeTOpHas (DYHKIIUS - 3aKJIFOYAIOIIAsAcs B BEIPaOOTKE TOPMOHOB,
OKa3bIBAIOIIMX PETYJHUPYIOUIEE JEUCTBUE HA MOTOPHYIO, CEKPETOPHYI U
BCAChIBATCIIbHYI0 (DYHKIIMHM MUINEBAPUTEIBHOTO TpakTa (TacTpuH, CEKPETHH U
Apyrue TOPMOHBI);

5) skckperopHas QYHKIHS - 00ECIECUNBACT BBIJCICHUE MMHIIEBAPUTEIEHBIMU
’KeJle3aMH B MOJIOCThH JKEITYAOYHO-KHILIEYHOT'O TPAKTa MPOTYKTOB OOMEHA



(MOYeBHMHA, aMMHAK, XCITYHBIC THIMEHTBI), BOJBI, COJCH TSHKEIBIX METaJLIOB,
JIEKapCTBEHHBIX MPEMapaToB, KOTOPBIC 3aTEM YIAISIIOTCS U3 OPTaHU3MA,;

6) sABIAETCI  MECTOM  OOMTaHMS  CHMOHMOTHYECKHMX  acCOI[HaIlUil
MUKpPOOPTaHU3MOB.

Hopmanbayto  Mukpodiopy  OHUIIEBApUTEIBHOTO  TpaKTa  CIEAYyeT
paccMaTpuBaTh KaK MHOXKECTBO MHKPOOHOIICHO30B,  XapaKTEPHU3YIOITUXCS
ONpeJeICHHBIM COCTABOM W 3aHUMAIOIIMX TOT WJIM HMHOW OWMOTON B OpPraHU3Me
YyesoBeka. JTa MUKpoQuiopa BKIIOYAET JECSITKA U COTHU Pa3HOOOPA3HBIX BHJIOB
MHUKpPOOpraHu3MoB. HemocTatok uiam M30BITOK TOTO WM WHOTO CyOcTpara Wid
MeTa0oJIuTa CIYXKUT CUTHQJIOM I YCWICHHS pocTa WIA THOeIn
COOTBETCTBYIOIIETO 3BEHA DKOJIOTMYECKOW CHCTeMBI. B mpoliecce 3BOIONNN
MOCTOSIHHBIE TIPEICTaBUTEIM HOPMAIbHOW MHUKPO(MIOpHI MpeBpallajuch BO BCe
Oonee B3auMOCBsi3aHHOE 1ies0e. OJHOBPEMEHHO ISl JIOCTMDKEHHS OOJIbIlen
3 PeKTUBHOCTH Mpoucxoauia U croenuanu3anus ux Qynkuuii. IlogoOHas
WHTETpalMsl W Crienuanu3anus (YHKIHA TO3BOJSIET HOPMabHON MHUKpOdIope
3I0POBOTO YeJIOBEKA BBHICTYMATh KaK €IMHOE IIeJI0e, COTVIACOBAHHO paboTaroIee B
MHTEpecax BCEeW CHCTEMbI OpraHu3Ma, B KOTOPOM OHa JIOKAJIM30BaHA.

C MoMeHTa pOXIeHUsS peOCHKAa, €ro KokKa W CIU3UCTBIE O0CEMEHSIOTCS
MUKpPOOpPTaHW3MaMH, WX YHCIO W pa3HooOpas3ue OMpeaersieTCs COCTaBOM
MUKPO(IIOpHl MaTepu, MEXaHU3MaMHU POJIOB, CAHUTAPHBIM COCTOSIHUEM CpEJIbl, B
KOTOPOM OHM MPOXOJWIIM, THUIOM BCKapminBaHusi. K Hacrosimiemy BpeMeHU
BBISIBJICHBI ~ HEKOTOphIe OOIME 3aKOHOMEPHOCTH 3acelieHUs  SKeIyJO4YHO-
KHUIIIEYHOTO TpaKTa dYeJIOBeKa MHKPOOpPTaHW3MaMHu. TakK, yCTaHOBJIEHO, 4YTO B
MepBbIE Yachl W JHA B KUIIEYHWUKE HOBOPOXIACHHBIX  BCTPEYAIOTCS
PEUMYIIECTBEHHO MUKPOKOKKH, CTa(QMIOKOKKH, DHTEPOKOKKH M KIOCTPHJIUU.
3areM TOSABISAIOTCS SHTepoOakTepuu (KUIICYHbIC MATOYKH), JAKTOOAIMIUIBI |
oudpunodakrepun. Co BpeMEHEM B KHIIEYHUKE TOSBJISIOTCS, a 3aTEM HAYMHAIOT
npeo6J1aiaTh HECIIOPOHOCHBIE OOJIMTaTHO-aHA’POOHBIE OaKkTepuu. {71 TOro 4TOOBI
MHUKpPOOHAsT JKOJIOTHS THIIEBAPUTEILHOTO TpPaKTa HOBOPOXKIEHHBIX IO CBOEMY
COCTaBy MNPUONM3WIACH K TaKOBOM Yy B3POCIBIX, TpPeOyeTCsi HECKOJIbKO JIET.
OcobenHo oOmiIbHa MUKpPOGhIOpa HIKHUX OTAENIOB IMHINEBAPUTEIHLHOTO TPAKTa.
3necs oOHapyxeHsl mnpeactaBurenu Oomee 500 BumoB Oakrtepuit. Ywucio
aHAPPOOHBIX MHKPOOPTAHU3MOB B ATOW 00JACTH 370POBOTO B3POCIOTO YEIOBEKA
6osee yem B 100 pa3 mpeBbimaeT TakoBOE MO COACPKAHUIO adpOOHBIX OaKTEpUH.
DOHTepoOaKTepHH, BKIIIOYAs KUIIICYHBIC MAJI0YKH, CTA(QUIIOKOKKH, TPUOBI U IpyTHe
a’poOBI, cOCTaBIAIOT HeMHOTUM Oosiee 1-4% u paccMaTpuBarOTCs Kak J00aBOYHAs
WM ciydaitHas mMukpodiopa. Ha xusHeoOecrieueHne MUKpOMIOPH KUIIEYHUKA
yejoBeKka B cpeaHeM pacxoayetcs 10 10% noctynuBiieit ¢ muiiei SHeprum.

[IpeacraBuTenr HOPMAIbHON MHUKPO(MIOPHI TPHCYTCTBYIOT B OpraHU3ME
YeJI0BEeKa B BHUJIC (DMKCUPOBAHHBIX K OMPENEICHHBIM PEIenTopaM MUKPOKOJIOHUM,
3aKJIIOYEHHBIX B OWOIUICHKY. DBHOTUIEHKa, Kak TiepuaTka, MOKPHIBAET KOXKY H
CJIU3UCTBIE OTKPBITHIX OKPYKAKOIIEHU CPEAE MOJIOCTEN 3J0OPOBOTO YEJIOBEKA U
COCTOMT M3  JK30IMOJUCAaXapUJIOB  pa3IMYHOTO  COCTaBa  MHKPOOHOTO
IIPOUCXOXK/ICHUS, a TaAKXKE MYIIMHA, MTPOIYIIUPYEMOTO OOKAJTOBUIAHBIMHA KJICTKAMHU
cmu3ucThiX. C PyHKIIMOHAIEHON TOYKH 3pEeHHsI OMOIUICHKA PETYITHPYET



B3aMMOOTHOUIEHUS MEXKJIYy MAaKpOOPraHM3MOM H  OKPYKAIOLIEH CpEenou.
[Toramarormuii B OpraHuM3M MCXOJHBIM THUINEBOM CyOCTpar B pe3yjbTare
MUKpPOOHOU TpaHcPopMalliy MPEeBpPAIIACTCS B MPOMEKYTOUHBIA JTHMOO KOHEUHBIN
MPOAYKT C TOW WJIM UHOU OMOJIOTUYECKON aKTUBHOCTBIO.

Hopwmaibhast Mukpodiiopa u mpoayKThl €€ MeTaboIu3Ma

1) y4acTBYIOT B:

1.1. peryasuuu Ta30BOrO COCTaBa KHIIEYHUKA U APYrHX MOJIOCTEH
OpraHu3Ma;

1.2. meTabonu3Me OEIKOB, YIJICBOIOB, JIUIKUIOB U HYKJIEMHOBBIX KHCIIOT,

1.3. Bogno-cosneBom oomene (Na, K, Ca, Mg, Zn, Fe, Cu, Mn, P, Cl u ap.);

1.4. oOecrieueHUM KOJOHU3AIMOHHOW PE3UCTEHTHOCTH, MpeAOoTBpaIias
OPWKUBJICHUE M PA3MHOXKEHHE B KHUIICUHHUKE YYXKEPOJHBIX OPraHU3MOB WIU
3acelICHHEe TEX WJIM MHBIX 00JacTeil MUIIEBApPUTEILHOTO TPAKTa HECBOWCTBEHHBIMU
JUISL HUX BHJIAaMHA MUKPOOPTaHU3MOB);

1.5. penupKyJIsiuu CTEPOUJHBIX COCIUHEHUNW U JAPYTHUX MaKPOMOJIEKYJI
(BKJTFOUAs JICKApPCTBEHHBIC MPENapaThi);

1.6. neToKCUKAaIMK 9K30T€HHBIX U HJIOTEHHBIX CYOCTPaTOB;

2) oOnamaroT MOP(O-KUHETUYCCKHM JCHCTBHEM (CTUMYJIHPYIOT pOCT
AMUTEINAIBHBIX KJIETOK, CKOPOCTh UX OOHOBJICHUS HA CIIM3UCTHIX, IEPUCTATBTHUKY,
BJIMSIIOT HA KOJMYECTBO MOTPEOIISIEMOM MUIIHK U T.1.);

3) BBINOJHAIOT MMMYHOTCHHYIO (YHKIHMIO (YCHJIIMBAIOT TYMOpPaJIbHBIA U
TKAaHEBOW MMMYHHTET, CTUMYJIUPYIOT (haromuTO3, MPOTYKIIHIO
UMMYHOTJIOOYJIMHOB, HHTEPJICHKUHOB, IMTOKHHOB);

4) ciyaT UICTOYHUKOM Hepruu (00pa30BaHUE KUPHBIX KUCIIOT);

5) mpoayuupyroT pa3HoOOpa3Hble OHMOJIOTHYECKH AKTUBHBIC COCIMHCHHUS
(BUTAaMHHBI, JIMIIONMOJUCAXAPHU/Ibl, MENTHIOTIMKAHbI, aMHUHbI, AHTHOUOTUKH W
JIpyrue COEIUHEHUS C aHTUMUKPOOHOM aKTHMBHOCTHIO, HedpomenTuasl, NO,
WHJI0JIBI).

Hopwmainbhast Mukpodiiopa - MHIUKATOp PU3UOJIOTHIECKOTO COCTOSHUS
MaKpoOpraHu3ma.

CoctaB MUKpO(DIOpHI B OUOTIJICHKE MOKET U3MEHSATHCS IO BIUSIHUEM, KaK
Pa3IUYHBIX CTPECCOBBIX areHTOB, (PU3UOJOTUYECKOTO COCTOSIHUS YeJIOBEKa.
MenunuHckue u METUKAMEHTO3HbIC BMEIIIATEIHCTRA, BKJTFOYAS
WHCTPYMEHTAJILHOE, XUPYPrHYECKOEe WM JICKAPCTBEHHOE BO3JCHCTBUE, MOTYT
U3MCHHUTH IIEJIOCTHOCTh HWMCIOIICHCS OWOIJICHKH, YTO BEIeT K yTpare ee
OTJIETBHBIX (DYHKITHIMA.

Cpenn  (apMakoIOTHUECKMX  MpenaparoB  HaumOoJiee  BBIPAKEHHBIN
MOBpEeX IO 2PGEKT Ha HOPMATBHYIO MUKPOQIIOPY OKa3bIBAIOT AHTHOUOTUKH.
MHoTrHe UMMYHOJICTIPECCAHThI B KOHIIEHTPAMAX OJIM3KUX K KIMHHUYECKHM, TaKKe
WHTHOUPYIOT POCT Ouduao0akTepuil, TaKTO-0aIMIII, YHTEPOKOKKOB U KHUIICUHBIX
najgodyek. XWMHOIpenapaTsl, Kak IMPaBHJIO, TAKXE BBI3BIBAIOT JHUCOMOTHYCCKUC
n3MeHeHus.  JlucOmoTtuueckre TPOSBICHUS  BHIPAKAIOTCS B M3MCHCHHH
aOCOJTIOTHON YHMCIIEHHOCTH aHa3pOOHBIX U APYTMX MPOKAPHOTUYCCKUX KIIETOK, MX
BUJIOBOTO M IITAMMOBOTO COCTaBa, CIEKTpa M KOJMYECTBA OOpa3yeMbIX
MUKpPOOHBIX MeTab0IMTOB. PazpaboTano 001bI110€ KOJIMYECTBO TECTOB,



MO3BOJIAIOIINUX OOBEKTUBHO CYIUTh O COCTOSIHUU HOPMAJIbHON MUKPO(DIOpHI U ee
(YHKIIMOHAJIBHONW aKTUBHOCTH, CTENIEHU MMOBPEXKICHUSI.

HopmanbHast Mukpodiopa KUIIEYHHKA UMEET OOJIbIIOE 3HAUCHHE B
YCBOEHUU OMOJIOIMYECKH aKTUBHBIX BEILIECTB U UX BBIPAOOTKE.

B pesynbrare HapymieHHsT HOPMOOHMOLIEHO3a BO3HHUKAET JUCOAKTEPUO3.
JucOakTeprno3 KHUIIEYHHUKA MOXET MPOSABIATHCA KOMIUIEKCOM CHMIITOMOB,
BKJIFOYAIOIINX JHCIICTICHIO, AJUIEPIMYECKUE COCTOSIHMS, CKIOHHOCTBIO K YacTbIM
OPOCTYIHBIM 3a00JieBaHUsAM, TrunoBuTamMuHo3a B. IlpuumHbl - CcHUXEHHE
TOJICPAHTHOCTH CJIM3UCTOM KHUIIEYHUKA K JEHCTBUIO MATOT€HHON MHUKPOQIIOPHI,
JETOKCUKAIIMOHHOM CIIOCOOHOCTH MHKpPOQIOPHI, CHHTE3a BUTAMUHOB TpyIIibl B.
JucOakTepno3, B 3aBUCMMOCTH OT XapakTepa M3MEHEHHs COCTaBa MHUKPOMIOPHI
TOJICTOTO KMILIEYHHKA, TTOApa3IeseTcs Ha 3 CTENEHU TshKecT. Jucbakrepros, Kak
PaBWJIO, COYETAETCA C JPYrUMHU DATOJOTMYECKMMH CHHIPOMAaMH, I03TOMY
MEpONPUATHS 10 KOPPEKIMH HAPYHIEHHON0 MHUKPOOMOILIEHO3a OCYIIECTBIISIFOTCS
OJTHOBPEMEHHO C JICYEHUEM OCHOBHOTO 3a00JI€BaHMs.

Ycnexu, [OCTUTHYyTble B 06/M1acT  MMKPOBMONOrMYEcKoro  usyyeHus
MUKPOGDNOPbI KULLIEYHNKA YeNioBEeKa, MOCAYKUAN NPennocblIKo K pa3paboTke
ANETUYECKUX U Ne4ebHO-NPOPUAAKTUHECKUX KUCIOMOMOYHBIX MPOAYKTOB Ha
ocHoBe Lactobacillus, Bifidobacterium w Streptococcus. TnaBHbIM Ha3HaYeHUEM
MaccoBOro ynotpebsieHMA KUCAOMONOYHbIX MPOAYKTOB fABAANOCH MOAAB/EHME
KMLLEYHbIX THUIOCTHbIX BaKTepui, NUKBMAAUMA ANCOMOTUYECKMX HapyLeHuW B
NULEeBapUTEIbBHOM TPAKTE 3a CYET BBEAEHUA B OPraHM3M YesoBeka 60bLumx
KOJIMYECTB }KMBbIX aHTArOHUCTUYECKUX MOIOYHOKMUC/bIX BaKTEPUIA.

[TonoxutenpHble  3hdexTel  mpu  aucOakTepuo3e  JOCTUTAIOTCS
UCIIOJIb30BAaHUEM TPOOMOTHYECKUX MPEenapaToB WX TPOIYKTOB, OOJIadaroNIuX
TPOOMOTUYECKUMHU CBOMCTBAMH.

[Io cBoeMmy neWCTBUIO MPOOMOTHYECKHE Mpenaparsl, NPUMEHSEMbIE MPU
IUcOaKTepro3e, pa3esIoTCs Ha KJIACChl:

1. Knaccuyeckue nmpoOMOTHKH (M3 00JMTaTHON (JIOPHI YeI0BEUECKOTO
OpraHusMa. KoJii-, OuduIyM-, 1TaKkToOaKTEpHH. ).

2. CaMO3JTMMUHUPYIOIIUECS aHTarOHUCTHI (M3 IITAMMOB, HE XapaKTePHBIX
IUIs OpraHu3Ma: 0akTUCYOTHII, OMOCITOPUH, CITIOPOOAKT).

3. KomOunupoBanubie mpoOHoTHKH (OHbUIOHT, OUGBUKOI, AllUION, THHEKC,
OMOOAKTOH, KUTIAIIUL).

4, NMmMoOunm3npoBaHHbIe Ha COPOEHTE )KUBBIE OaKTepUn
(6udumxymbaxTeput-popTe).

5. KomOuHMpoBanHbIe ¢ au3onumMom (Oudumms).

6. Ilpenapatsl - TpOIYKTH META00IM3MA HOPMATLHON MUKPO(IOPHI
(xumak-dopTe).

7. PexomOuHaHTHBIC - cyOanuH (6akTepuu Subtilis, konTponupyrorme
CHHTE3 0L2-uHTEephEepoHa).

Haubonee 3¢ pexTuBHBIM CpeicTBOM MPOPUIAKTUKY U JICUESHUS
aucOakTepro3a SBISI0TCS npenapaThl OuduaymoaKkTepruHa.

Xoporuit 3¢ GheKT nepBUYHON U BTOPUIHOU MPOPUIAKTUKH TUCOAKTEpHO3a



JIOCTUTAaeTCs MCIMOJIb30BAHUEM OTEUYECTBEHHBIX KHCJIOMOJOYHBIX MPOAYKTOB,
o6uomoposkeHoro. /[Ba crakana kedupa B IEHb WA OJTHA TIOPITUS OMOMOPOKEHOTO
00ecreynBalOT OpPraHu3M TOJIE3HOW MHUKPODIOPOH, CYTOUHOH MNOTPEOHOCTHIO
KalplUsl, BUTAMHHOB M aMHUHOKHCIOT, HEOOXOAWMBIX [UIs TpPEXyNpexIACHUs
0CTEOI0pOo3a.

O¢dpexTUBHOCTD UCHONB30BAaHUSI OHMOMOPOXKEHOTO B  MPOPUIAKTHKE
nucOakTepro3a y AeTeil Oblla mcciefoBaHa Ha 0aze OOMKETHBIX JOMIKOJIBHBIX
yupexaeHuit r. Omcka. MccienoBanue npoBoIUIOCh B TPU 3Tama: MepBbIM dTam -
OLICHKA 3JI0pPOBbsl JIETEW IMepes MPOBEICHUEM OKCIIEPUMEHTAa; BTOPOM JTam —
AKCIIEPUMEHTANIbHBIN, BKIIOYA BblIauyy OuOMOpokeHoro (6 Hemenb) ¢
MOCIICAYIOIUM HAOII0JCHUEM 3a COCTOSTHUEM 370pPOBbsI IeT€H U HACTPOCHUS — 3
Mecsla; TPETHM 3Talm — 3KCHEPUMEHTANbHBIN, BKIIOYal MOBTOPHYIO BBIIAYy
OMOMOpOKeHOTO (6 Hedenb) ¢ MOCIHEAYIOIMM HAONIOJICHUEM 3a COCTOSHUEM
3JI0pOBBS JIeTel U HacTpoeHus — 3 mecsa. B uccnenoBanue Obu10 BKItoueHo 179
J€Te|, MOCEIABIINX JOIIKOIbHBIE OpPraHu3alluu, U3 HUX 92 pebOeHka coCTaBWIU
«OCHOBHYIO» TPYNNy (JI€TH TMOJyYaBIIHE C PAMOHOM MHUTaHUS OHOMOPOKEHOE),
87 — «KKOHTPOJIbHYIO» TPYIITY (IETH KOTOPHIE MUTATUCH IO 0OBIYHOMY MeHI0). J{mst
o0OecnieyeHns JOCTOBEPHOCTH HCCIENOBAaHUS MUHUMAalIbHAs YHMCIEHHOCTh JAeTel
J0JKHA ObllIa COCTABIIATh HE MeHee 37 yen. ['pynmsl He pa3iauyainch IO BO3pPacTy
(p>0,05).

Jlis nuHaMUYecKOro HaONOIEHUSI 3a COCTOSIHUEM 3/I0pOBbs JEeTel Ha
HNEepUOJl SKCIHEPUMEHTa OBLIM BBENEHBI: «KapThl MEAUIMHCKOrO HaOIIOIACHUS,
COCTOSIBIIME W3 MAcCHOPTHOW M cHelManbHOW wyacteil. B cmenumanbHyro 4vactb
BKJIFOYAIach HMHQpOpPMAIMS MO KIWHUYECKHM TPOSBICHHUSIM 3a00JIeBaHUN U
HAIMYUIO KaJl00 Ha 370pOBhE (KOXKHBIE TTOKPOBBI, XapaKTep CTyJa U €ro
KpaTHOCTh, JApPYrHe >KaJoObl); «POIUTEIbCKHE WH(OPMAIIMOHHBIE KapThl»,
BKJIOUArOIIas MHGOPMAIMIO OT poauTenelt o Qakrax MOJydeHHs pPeOeHKOM
CHEIMATM3UPOBAHHON MEIUIIMHCKOM MTOMOIIN U aHTUOMOTUKOTEPAINHNHU, a TAKKE O
HAIMYUKA Yy JCeTel 3kamo0 Ha COCTOSHUE 3/I0pPOBbsl - JKAIOOBI CO CTOPOHBI
KEIyTOYHO — KUIIEUYHOTO TPaKTa, ajNIEPTUIECKUE KOKHBIE TPOSBICHHUS, 5KajI00bI
CO CTOPOHBI OPraHOB JIbIXaHUS, MPOYHE; «ONPOCHUK POIUTENICH», BKIFOYABIIUN
BOTIPOCHl O HACJICJACTBEHHBIX 3a00JIEBaHMSIX, TCUXUYECKOM M (PHU3UIECKOM
pa3BUTUHU peOEHKA C MOMEHTA POXKJIECHUS, SMOIIMOHATIBHOM COCTOSTHUM.

B xome wuccnenmoBaHuss y  JeTe  TPOEGKpATHO  OTOMpalica  Ha
0aKTEepUOJIOTUYECKOE UCCIIEI0BAaHUE Kaj (10 MEepBOro Kypca npruemMa, ocjie Hero u
MoCJIe BTOPOTO Kypca mpuemMa), onpeaessiiuch JJakTrooakTepun; ouduaodakrepuu;
SHTEPOKOKKHU; KiocTpuauu; E. coli turmmunsle, E. coli nakro3onerarusueie, E. coli
TeMOJIUTHYECKUE; Jp. YCIOBHOMATOTCHHBIE JSHTEPOOAKTEPUH; CTAPHIOKOKK
30JI0TUCTHIN; CTa(QUIOKOKK CanmpoGUTHBINA, SMUAECPMAIBHBIN; TPOKKETOT00HBIC
rpudsl poaa Candida; HedepMeHTHpYIOIIME OAKTEPUH; MTATOTEHHbIE OAKTEPUH.
UccnenoBanusi ~ BBIMONHSJIUCh B AKKPEAWTOBAHHOM  HCIBITATEIIBHOM
nabopatopHom 1ieHTpe (aTrTectaTt akkpeaurtanuu NePOCC RU 0001.510193).

[To naHHBIM J1TaOOpPATOPHOTO KOHTPOJIS B Hayaje SKCIEPUMEHTa BCE JAETU
(BHYTpY OCHOBHOW M KOHTPOJBHOM IpyIil) ObUIM pa30UThI HA ABE TPYMIbI — JAETU
CO 3710pOBOM MUKPOGIOPOH U JETH C IPOSIBJICHUSIMU AUCOAKTEpHO3a, PU STOM



BTOpas TpyMIa TMoApa3Jeisiack Ha Tpu NOArpynmnsl (B COOTBETCTBHU C
kinaccudukaiueii nucoakteprosa no M.b. Kysaesoit u K.C. Jlagono, 1991 rox) —
aucOaKTepro3 MepBOi CTEeNeHH (laHHas rpylma XapaKTepru3oBajdach CHUKCHHEM
Ha 1 — 2 mopsaka KonmdecTBa OMQHIO- U JTAKTOOAKTEPHUl, KUIIEYHOH MaIOYKH);
naucOakTeprno3 BTopod creneHu (Ha (oHEe CHIDKEHHS COAepKaHUs OUPHUIO- |
naktobaktepuit Ha 1 — 2 mopsika U GoJiee, BBISBISIIOCH YBEJIMUEHUE KOIMYECTBA
YCIIOBHO-TIATOTEHHBIX  CTa(QMIOKOKKOB, YCIIOBHO-TIATOT€HHAas Quopa uMena
TeMOJIMTHYECKHAE CBOWMCTBA); AUCOAKTEPHO3 TPEThCH CTENEHH (XapaKTepU3yeTCs
3HAYUTEIILHBIM YMEHBIIICHHUEM KOJIMYecTBa aHadpoOoB (Ondumo- n makToOaKTepuit
) u yBenwueHueM a’poboB (106-7 KOE/mn m BeImie), Haimdue TPUOOB poja
Candida, ctaduI0KOKKOB.

Pe3ynbTaThl MCCICIOBaHUS - MEPE]] MPOBEICHUEM JKCIepUMeHTa (TepBbIi
3TaN UCCIICOBAHNS) CTATUCTUYCCKHUX Pa3IMuMil B 4YaCTOTE M CTCIICHU MPOSIBICHUS
aucOaKTepruo3a B OCHOBHOM W KOHTPOJIbHOM rpymmax He 0bu10 (p=0,375). SIBneHus
nucOaKkTepro3a pa3HOW CTENEHH BBIPAXEHHOCTH oOTMevanuch y 77,2-80,9%
oOcnenoBaHHBIX neTel. TpeThst cremeHb aucOakTeprosa orMedanach B 2,1%
OCMOTpPEHHBIX, BTOpast cTenens — y 35,2% nerei, nepsas — y 30,1%.

Ha BTOpOoM 3Tame Hay4yHO-TPaKTHYECKOH (HCCIIeI0BATEILCKOM) pabOThI
(PKCIIEpUMEHTATBbHOM) - y JeTeld OCHOBHOM TpYIIbI 4acTOTa OTKJIOHEHHWH OT
HOpPMaJbHBIX 3HaueHUW OudumobakTepuii, TUNUYHON KHUIIEYHOM TMAJIOUKH,
KUIIEYHOW  TaJOYkKu C  TEeMOJUTUYECKMMH  CBOMCTBAMH,  30JIOTHCTOTO
cradunokokka, rpudos Candida u He GpepMEHTHPYIOUIMX OAKTEPHId CYIIIECTBEHHO
CHU3WJIACh; T[IOKA3aTeJIM WMEJIHM CTATUCTUYECKA 3HAUYUMbIE PA3IUuUs 110
CPaBHCHHIO ¢ KOHTposibHOH rpymmoit (p=0,000...). YnenbHbIH Bec neTedl ¢
MPOSIBJICHUAMHU ~ AWCOAKTEepHoO3a 3HAYMMO HE UW3MEHWICA, HO TPH OTOM
CYIIECTBEHHO  COKpPAaTWUJIOCh KOJHMYECTBO JE€Tel CO BTOPOHM  CTENECHbBIO
nucOaKTepro3a M COOTBETCTBEHHO YBEIMYHIIOCH KOJMYECTBO JIETEH C TEepBOM
CTETIEHBIO.

[Tociie mpoBeneHUsI TPETHErO ATalla UCCIEAOBAaHUS YAEJIbHBIA BEC JETEU C
MPOSIBICHUSIMU TUCOAKTeprno3a B OCHOBHOW Tpymie coctasisul 36,3%, mpu 3Tom
IPOSIBJICHUNA TPEThEUW CTENEHM CPEeaud JETe «OCHOBHOW» TPYIIbl HE
HaOII0AJIOCh, PACIpPOCTPAHEHHOCTh BTOPOW CTeMeHH cokpatuiack 10 9,1%
(puc.1l). PesymbraThl MO KOHTPOJBHOW TIpPYyIMIE CTATUCTUYCCKH 3HAYMMBIX
pa3Iuyui C MEPBBIM 3TANIOM UCCIICIOBAHUN HE BBISIBUJIU.

AHanmu3 JWHAMUKH TOCEIAEMOCTH JIONIKOJBHOW OpraHU3aIfu TOCTe
peanu3aliiid BTOPOTO M TPETHEro JTala HWCCISAOBAaHUS CBUICTEIBCTBOBAT O
CTAaTUCTUYCCKH 3HAYMMOM MEHBIIIEM KOJHMYECTBE IPOMYCKOB Cpeau JeTel
OCHOBHOW TPYIIIbI, COCTaBUBIIEM — 2,3 JTHS B MECSI], IO KOHTPOJIHHOU TPYIINE —
4.8.

K 4mciy MOnOXUTEIBHBIX PE3ylIbTaTOB AKCIIEPUMEHTA CIICIYET OTHECTH
CYIIIECTBEHHOE COKpAIIEHWE >KaJI00 Ha aJIepTUYECKUe PEaAKIUHU, JIePMATHUTHI,
HapyIIEHUS JEeATeTLHOCTH JKEIyTI0YHO-KUIIIEUHOTO TpaKkTa y aerei. Takxke Bce 0e3
UCKITFOUCHHUS POJUTEITN OTMETHIIN YIyUYIIEHUE TICUX03MOITMOHAIIBHOTO COCTOSHUS
JIETEH B JIHM, KOTJa IETSIM BBIJIaBAJIOCh MOPOKEHHOE.

[To pe3ynpTaTaM BBIMIOJHEHHOW pabOTHI OBUIO CHAENIaHO 3aKtoueHHe 00



3¢ (HEKTUBHOCTH BKJIIOUEHHUS B OCHOBHOI pPAallMOH NMUTaHUS peOEHKa IMPOIYKTOB
IPOOMOTUYECKOTO IEUCTBUS B (POPME KypCOBOTO Ha3HAUEHUS! B KAUECTBE BTOPOIO
3aBTpaka wiauM nosgHuka. [lo  wroram mepBoro u  BTOPOro  Kypca
(MPOIOIHKUTENBHOCTD KaX/10T0 IIUKJIA 6 HefleNb) MprueMa GMOMOPOKEHOT0 y JeTel
OTMEYAJIOCh CHUKEHUE BBIPAKEHHOCTH AMCOAKTEPHO3a, COKPAILEHUE KOJINYECTBA
JIeTed ¢ AucOaKTEpHO30M, COKpalleHHe jkajo0 Ha JUCHYHKIUM KHUIIECYHUKA,
QJUIEPTUYECKUE PpEaKIUUu M JEePMATUThl, TaKXKE€ OTMEYAJIOCh YJIydlICHUE
IICUXOAMOLMOHATIBHOTO COCTOSIHUSL J€TEH, IMOBBIIIAJIACH MOCEIAEMOCTh JETHMHU
JOUIKOJIBHOM OpraHu3aluy. YNoTpedieHrne OMOMOPOKEHOTO HE IPUBEIO K POCTY
oOpalaeMocTy AeTel 3a MeIUIUHCKON IOMOIIBIO C CUMIITOMATUKOM 3a001eBaHMiA
BEPXHUX JIbIXaTEJIbHBIX yTE€H B IEPUOJ MOBBIILIEHHON 3a00J1€BA€MOCTH TPUIIIIOM
U OCTPBIMHU PECIUPATOPHBIMU HHPEKIUAMU. JJaHHBIX, CBUIETEIBCTBYIOIINX 00
YXYJILIEHUH 300POBbsl PECIIOHAECHTOB, HE BBISBIICHO.

Takum o00Opa3oM, MOJY4YEHHBIE BBIBOJBI, IO3BOJSIOT PEKOMEHIOBATH C
LEIbI0 NPO(UIAKTUKU JUCOAKTEPUO3a U €ro IMPOSIBICHUN y AETel, BKIIOUECHHE
OMOMOPOKEHOTO B OCHOBHOM pallMOH MUTAHUS IETEH.

Cnucok 0ononnumenvHou 1umepamypslt no meme:
1. AmupoBa K.M., Pomun U. A., Cxasapos C. 1I., CumonoB A. H. Ilonesnas
MUKpo(dJIopa KUIIEUYHHUKAa U €€ Koppekuus npodbuotukamu // IlpuopurerHsie u
WHHOBAIIMOHHBIE TEXHOJOTHH B >KMBOTHOBOJICTBE — OCHOBa MOJICPHHU3AINH
arponpomsbliuieHHOro Komiuiekca Poccun: COOpHUK HaydHBIX CTaTeil 1o
MaTepuagaM MeEXAYHApOJAHONW Hay4YHO-TIPAKTUYECKON KOH(PEPEeHIIMH HAYyYHBIX
COTpyIHMKOB U TpenonaBarenei (r. CraBpomonb, 16 pexabpss 2016 r.). —
Craspomounb. — 2016. — C. 17-25.
2. benbsmep C.B., I'acunuua T.B. PanmonansHOE MUTaHWe U COCTaB KUILIEYHOU
mukpoddopsl // Bonpock! nerckoii queronoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.
3. benemep C.B., Mankou A.B. Kumeunas wmukpodiopa u 3HayeHUE
npeOnoTukoB A ee ¢yHkimonuposanus // Jlewammii Bpad. — 2006. - Ne 4. —
C.60-65.
4, I'ypuna O.I1., biiuno A.E., Bapnamosa O.H. u np. Yacto OGoseromue aeTu:
UMMYyHOMarnoctuka u peabunuranus // [lequatp. - 2011. — T.II. - No2. — C.45-52.

S. Kopotbko I'. @. @usnonorus cucreMsl nuiieBaperusi: Monorpadusi.
Kpacuonap, 2009. — 608 c.

6. VYrones A. M. u np. Teopus agexkBatHoro nuranus u Tpodosuorus. — M. -
1991. - 247 c.

7. XaskuH A.U., baat C.®. MukpoOnoI1ieHo3 KUIIeYHUKa U UMMYHHUTET // Poc.
BECTHUK mepuHartoi. u neauat. - 2011. - Nel. — C. 66-72.

8. [Irenckas O. A., AptioxoBa C. 1. Poib BA/[0B B BocCTaHOBIEHUU

mukpodopsl XKKT mpu antubuotukorepanuu // OMI'TY. - 2012. - Ne
4.2.3. Tema Ne 3 «OcHOBHBbIE KOMIIOHEHTBI MU LI

Heab: O0ecneunTh HaTMYNE HEOOXOAUMBIX B IIOBCEIHCBHOM JKM3HU 3HAHUM
0 MUIIEBON U OMOJIOTMYECKOM IIEHHOCTH MPOAYKTOB, OJIFO]I, MEHIO.


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

KoHTpoJIbHBIE BONPOCHI:

1. Yrto moHMMAETCS MO MUIICBOM IIEHHOCTHIO MPOIYKTA?

2. Yewm ompeaenseTcst yCBOSIEMOCTh MTUIIEBBIX BEIIECTB?

3. BnusHre BUTaMHHOB Ha MPOIIECCHI POCTA U PA3BUTHsI peOCHKA, HICTOYHUKU
BUTAMHUHOB.

4. BnusHHE MUKPO- ¥ MAaKpPO3JIEMEHTOB Ha TIPOIIECCHI pOCTa M Pa3BUTHSA
peOCcHKa, UCTOYHUKH MUKPO- U MaKpO3JIEMCHTOB.

CrnpaBo4HbIe MATEPHAJIBI 110 TEMe:

PacrnipeneneHre KOMIIOHEHTOB THINK YeJIOBEKa HA OCHOBHBIC 1 HE OCHOBHEIC
(BcromMoraTeIIbHBIC) JOCTATOYHO YCIIOBHO.

Jlnis pocta U pa3BUTHS peOCHKY HEOOXOAMMO MOCTYIUICHHE OPTaHHYECKUX U
HEOPTaHWYECKUX BEIIECTB, KOTOPHIC B PE3yibTaTe PacCIICIUICHUS U OWOCHHTE3a
IpeBpaIalTcs B OMOJOTHYECKUE CyOCTpaThl, oOecnedrBaronme HeoOX0IUMbIN
OaJlaHC DJHEPreTHMYEeCKOro M IUIACTHYECKOro Mmarepwana. B pesynbrare
oOecreuynBaeTcsl yCJIOBHUS HEOOXOIUMBIE JIsi TAPMOHHYHOTIO POCTAa U Pa3BUTHSA
pacTymero opraHu3ma, OOHOBJICHHS KJIETOK, OpPraHOB M TKaHEH, a TaKxke
HAKOIUJICHUSI PHEPTUH, HEOOXOIUMOM [JIs1 BBIMOIHEHUS >KU3HEHHO HEOOXOIUMBIX
(yHKUMIA OpraHu3Mma.

[MumeBbie cyOCTpaThl, OOECHEUYMBAIONIME OPraHU3M DJHEPreTHYECKUM MU
IJTACTUYECKUM MaTepHUaioM, MOTYT PACCMaTPUBATHCS KaK OCHOBHBIC KOMITOHEHTHI
mun. [IpuMEeHHTEeNTsHO K 4YeNOBEKY, K TaKOBBIM MOXKHO OTHECTH BO.Y,
HEOpPraHUYECKUE COJIM, OCJIKH, YTIIEBOIbI, >KUPHI U BUTAMUHBI.

[TumeBast IEHHOCTH MPOJYKTA - TOHATHE, OTPAXKAIOIIEe MOJHOTY TMOJIE3HBIX
CBOWCTB TPOMYKTa, BKJIIOYAs CTEMEHb oOecnedyeHus  (HU3HOJOTHUSCKHUX
NOTpeOHOCTEH YeloBeKa B MUINEBBIX BEIIECTBaX M dHEpruu. llumieBas 1eHHOCTH
XapaKTEPHU3yeTCs, MPEKIE BCET0, XMMHYECCKUM COCTABOM IPOIYKTa, C YUETOM
NOTPeOJICHHS €r0 B OOIIEMPUHATHIX KOJIMYECTBAX, SHEPTETUUECKON 1IEHHOCTBIO.

Kpurepuem orneHkrn kKadecTBa MHUIIEBOW IIEHHOCTH SIBIIACTCS COJICPKAaHHUE B
100 r chemoOHOM YacTH MPOIyKTa OEIKOB, KUPOB, YIICBOJAOB (B T), HEKOTOPHIX
BUTAaMUHOB, MaKpO- U MUKPO3JIEMEHTOB (B MT), SHEpreTHUECKast [ICHHOCTh (B KKaJI
win kJIx), TOTOJIHUTEIbHBIC TIOKa3aTel. B CBsA3M ¢ ueM MMEHHO 3Ta HH(DOpMAITHS
HAHOCHUTCS Ha STUKETKE (MapKUPOBOYHOM SIPJIBIKE) BCEX PEaM3yeMbIX B TOPTOBOM
CETH TPOYKTOB.

[TumeBbie BelecTBa yCBAaMBAIOTCS OPraHU3MOM HEOJIMHAKOBO.

Ha ycBosieMOCTh KOMIIOHEHTOB THIIM BIUSET UX (opMa CBSI3U B MPOIYKTE,
HaJU4Yue TUIIEBBIX BOJIOKOH, CIOCOO KyJIMHApHOM 00pabOTKH, HaIU4He
COCIMHECHMM, CIOCOOCTBYIONIUX JIy4Illell YCBOSIEMOCTH, TMPUCYTCTBUE WU
OTCYTCTBHE pPsiia BUTAMHHOB, (DYHKIITMOHAJILHOE COCTOSHHE OpPTaHW3Ma, HaJIHYHe
3aboneBanuii. lloaTomMy crnemyer pasnuyarh TOHATUS «IUIIEBAs IEHHOCTHY
IPOIYKTOB TTUTAHUS U «peajibHas MUIIEBas IEHHOCThY». [[pHIuHbBI HEOIMHAKOBON
YCBOSIEMOCTH Pa3lIMYHBI. Y CBOSIEMOCTh O€Jka, HalpuMep, MOXKET KoJieOaThCs OT
70 1o 96 %, Makpo3IEeMEHTOB, TakKuX Kak (ocdop, kampnuii, Marauii — ot 20 10
90%, OoNbIIMHCTBA MHUKPOdJIeMeHTOB (keje30, nuHK U T.a.) — oT 1 mo 30 %.
Taxoke B IIUPOKUX TMpeiesiax BaAPbUPYETCs YCBOSIEMOCTh JKUPOB, YTIIEBOJIOB U



BUTAMHHOB.

bonee yacTHRIMHM TOKa3aTeNIMH, XapaKTEPU3YIOMIMMH MHUIIEBYIO IIEHHOCTb
MPOIYKTOB,  SIBJISIIOTCS ~ OWOJIOTWYECKasl,  dHEPreTWdYeckas  IEHHOCTh W
ounonorudeckas 3HPEeKTUBHOCTb.

buonornyeckoi 1EHHOCTBbIO HA3BIBAIOT IIOKA3aTellb KauyecTBa IMHIIEBOTO
Oeyka, OTpaKarolIuil CTENEHb COOTBETCTBUS €T0 AMHHOKHCIOTHOTO COCTaBa
MOTPEOHOCTSAM OpraHW3Ma B aMUHOKHUCIIOTaX /I CHHTE3a OeKa.

[Ton »HEpreTHYecKkoil IICHHOCTBIO MOHMMAKOT KOJIMYECTBO DHEPruu (KKal,
k/[k), BBICBOOOXJTaeMOH B OpPraHW3ME W3 IHIIEBHIX BEIIECTB IMPOJIYKTOB IS
oOecrieuenus ero Quanonorndyeckux Gyukmuil. [Ipu cropanum B atmocdepe
Kkuciopoaa 1 r yrieBoioB BeiiessieTcsl B cpennem 4,3 kkai, 1 rxupos - 9,45 kkain,
1 r OemkoB - 5,65 kkam. IlockoNbKYy TIMINEBBIE BEIIECTBA YCBAaWBAIOTCS
OpraHU3MOM HE TMOJHOCTBIO, PACUETHBIM IyTEM YCTaHOBJIEHO, 4To 1 r OenkoB
i gaeT 4 kkai, 1 T xupoB - 9 kkai, a yriaeBoaoB - 4 kkain. Takum oOpazom,
3Has XUMUYECKUUA COCTaB MUIIH, JIETKO MOJCYUTATh, CKOJIBKO SHEPTHH IOJIy4aeT
YEIIOBEK.

buonornueckass >pQexkTUBHOCTH - TIOKa3aTelb KauyecTBa  KUPOBBIX
KOMITOHCHTOB IHIIEBBIX MPOIYKTOB, OTPAKAMIOIIMK CcOAEpKaHHUE B HHUX
MOJIMHEHACHIIIICHHBIX ~ JKUPHBIX  KUCJIOT. buonorudeckyro  3()QPeKTUBHOCTD
KUPOBBIX KOMIIOHEHTOB IHIIM OLEHUBAIOT MO KOYPDUIMEHTY OMOJIOTrHYECKON
s dextuBHOCTU. Ero pacduer oCHOBBIBAE€TCS Ha OMNpPEICICHUM KOJUYECTBA BCEX
KUPHBIX KUCJIOT, BXOAIINX B COCTaB Jkupa. [lomydeHHbIe TaHHBIE COMMOCTABIISIOT
C TUMOTETUYECKUM, «HI€ATTbHBIMY KUPOM.

be3zonacHoCcTh MHINEBBIX MPOAYKTOB BKIIOUAET B €e€0s OTCYTCTBHE
TOKCUYECKOT0, KaHIIEPOT€HHOTO, MYTAareHHOTO WM HWHOTO HEeOJIarompusiTHOTO
JEUCTBUS TIPOAYKTOB HAa OpPraHU3M 4YeJOBEeKa TMPH YHOTPEOJICHHMH UX B
OOIIETTPUHATHIX KOJMYECTBAX.

OTtaenbHBIE XUMHUUECKUE COCTUHEHUS, BXOIAIINE B COCTAB IMUIIU, HA3bIBAIOT
HyTpUeHTaMK (Makpo- W MHUKPOHYTpUEHThI). K MakpoHyTpHEHTaM OTHOCST
yIAEBOABI, JUMUIBI, O€NKH, HEKOTOpPhle MUHEpaJbHbIE BEIIeCTBa, a K
MUKPOHYTPUEHTAM - BUTAMHUHBI U PSJT MUHEPATbHBIX COCTMHECHUM. B cocTaB murm
BXOJAT TaKXKe HE aJMMEHTapHble KOMIIOHEHTHI, KOTOpPbIE HE SBIISIIOTCS
MCTOYHMKAMU DJHEPTruu JUIsl OpraHW3Ma W HE WCHOJB3YIOTCS B KadyecTBe
CTPOUTEILHOTO MaTepHalia. JTO TaK Ha3bIBaeMble OajIaCTHBIE COCAUHECHHS -
eJTI0J103a (KJIeTYaTKa), JIMTHUH, TEKTHHOBBIC BEIICCTRA.

N3 92 Bcrpewaromuxcss B OPUPOAE XUMHUYECKMX 3JeMeHTOB 81
oOHapy>XHUBaeTCsl B OpraHu3Me 4yenoBeka. Ha 22 oCHOBHBIX dJIeMEHTa MPUXOIUTCS
4-5% ot cpenHero Beca venoBeka. 12 xumuueckux snemerToB (C, O, H, N, P, Ca,
Mg, K, S, F, Cl) Ha3bIBalOT CTPYKTYypHBIMH, MOCKOJIbKY OHHM cOCTaBisitoT 99%
AJIEMEHTHOTO COCTaBa YEJIOBEUYECKOTO OpraHW3Ma W BXOJSAT B COCTaB KJICTOK U
TKaHeW opranm3ma. Mx Takke Ha3bpIBalOT MakpodyieMeHTamu. [IoTpeOHOCTh B HUX
coctariseT or 10 Mr 10 HECKOJIBKUX I'paMMOB B JeHb. MukpossiemeHtamu (17
ACCEHLMAIIBHBIX, T.€. )KU3HEHHO HeoOxomuMsbIx - Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V,
Se, Mn, As, F, Si, Li, B, Br) Ha3bIBalOT 3JIeMEHTBI, IPUCYTCTBYIOIINE B OPraHU3Me
YeJIOBEKAa B OUYE€Hb MAJIBIX CJIENOBBIX Koln4yecTBax. [loTpeOHOCTh B HUX OT



HECKOJIbKUX MHUKPOIPaMMOB J0 MI. DCCEHIMaIbHBIE 3JIEMEHThI BXOMST B COCTaB
paznuyHbIX (EPMEHTOB, TOPMOHOB, BUTAMHHOB, COCTaBJSIOT HEOOXOJAMMYIO B
(GYHKIIMOHATBHOM OTHOIIICHUU YaCTh PA3IMUHBIX KIETOYHBIX CTPYKTYP.

Bosnesnu, cBsizaHHbIE C HAPYIIIEHUEM MUHEPAIILHOTO COCTaBa, HOCST Ha3BaHUE
MUKpPOAJIEMEHTO3bl. OHU BO3HHMKAIOT JMOO MPU HEAOCTATOYHOM IMOCTYIUICHUU
3CCEHIIUAIBHBIX MHUKPOAJIEMEHTOB H/WJIM U30BITOYHOM IMOCTYIUICHUM B OPTaHHU3M
TOKCUYECKUX MHUKPOAJIEMEHTOB. MexXay 3JIeMEHTaMHU CYIIECTBYET MHOXKECTBO
CUHEPTUYECKUX U aHTAarOHUCTUYECKUX CBsI3ed. MUKPOIJIEMEHTHI BIUSIOT HA POCT
U pa3BUTHE 4YEJIOBEKA, Ha MPOIECCHl AbIXaHUS, KPOBETBOPEHHUS, UMMYHOIEHE3A,
MOBEJACHYECKUE peaKiuu, Ha MOP(POPYHKIIMOHAIBHYIO NEATEIbHOCTh U JpYyTue
(GYHKIIMK BCEX OPraHOB M TKaHEH.

bnarogaps BomHO-cojeBOMYy OOMEHY B OpraHu3Me MOJAJIEPKUBAIOTCS Ha
OTHOCUTEJILHO CTaOWJIBHOM YPOBHE OCMOTHUYECKOE JABJICHHE, OCYIIECTBIISIIOTCS
dusnonornyeckue PyHKIIMU 1 OUOXUMHUYECKUE PEAKITUU.

JUiss  XOpolIero camMO4YyBCTBHS  YEJIOBEKY HEOOXOOUMO  €XEIHEBHO
yHoTPeONIATh TaKO€ KOJWYECTBO MHUILHU, KOTOpoe ObI B Mpolecce MeTadoim3ma
JaBajo eMy HeoOXOJMMOE KOJUYECTBO IHEPTUH, MOKPHIBAIOIIEE SHEPrOTPaThl HA
BBITIOJIHAEMYIO JIBUTATEIbHYIO AaKTUBHOCTh B TEUYEHHE JHsS, OCHOBHOW OOMEH
(3HEprus, obecnieunBaromiasi paboTy OPraHOB U CHCTEM OPTaHWU3Ma, HaXOISIIETOCs
B IOKOE) U CHeNU(PUISCKH JTUHAMHUYECKOE NEHCTBHE MUIIHM (SHEPTHs, KOTOPYIO
pacxoayeT OpraHu3M Ha IIepeBapuBaHUE MHIIH) - Ta0T. 1.

Ta6auna 1. [IpumepHble 3HAYEHUSA CYTOYHOH MOTPEOHOCTH B
yHepruu (KKaJ/CyTKH)

OcHoBHoIt Mtoroeoe 3HaueHue
obmeH (ran/i OcHoeHoi CyT OYHON noTpedHocTy
BO3pacT maccel Tena) | obmen (kkan) | COAM (kkan) | OA (kkan) B 3Hepruu (kkan)
i} M M 4 M i M A M A

or1po2ner | 595 | 595 | 6237 | 623,7| 936 | 936 |437.7|437.7| 11550 1155.0
or2ao0o3ner | 567 | 56,7 | 6480 | 6480 | 972 | 972 |4548[4548 | 1200.0 1200.0
otr3 godner | 541 541 | 7560 | 756,0 | 1134 (1134 (5306 5306 | 1400,0 1400.0
otrd gobner | 519 | 519 [ 9180 ) 918.0 | 137.7 [137.7 (6443 | 6443 17000 1700.0
ot5 go6ner | 491 491 | 9720 | 972.0 [ 1458 | 1458|6822 | 6822 | 18000 1800.0
or6a07ner | 464 | 464 [1026,0)1026.0)153.9(153.9(720.1| 720,1( 1900,0 1900.0
or7 godner | 437 | 437 [1080,0/1080,0| 162,0|162,0(758.0| 758,0 2000,0 2000.0
018 ao9ner | 401 40,1 |1107.0{1107,0| 166,1| 1661|7770 777.0| 2050.0 2050.0
ot 90010 ner | 375 | 375 |1161.0(11610|1742|1742|8149| 8149 21500 2150.0
or 10 g0 11ner| 356 | 356 [1188,0)1188.0)178.2[178.2(833.8| 833.8 | 2200.,0 2200.0
or 118012 net| 321 35.0 [1188.0)1296.0)178.2(1944 (8338 9096 [ 2200.0 2400.0
or 12013 ner| 304 | 334 [1228.5|13365(184.3|200,5(8622|938.0 | 22750 2475.0
ot 13014 ner| 2569 | 302 [12555(1363.5|188.3|2045(8812|957.0| 23250 25250
or 14 g015ner| 250 | 276 [1296.0)114040)1944[2106(9096 9854 [ 2400,0 2600.0
or 158016 net| 250 | 264 [1323,0)11512.0)198.5[226,8 (9286 [1061.2] 2450,0 2800.0
or 16 go17ner| 245 | 256 [1350.0)1566,0)2025|2349(9475[1099.1 25000 2900.0
ot 17018 net| 244 | 250 [1377.0)1620,0)206,6[243.0[9665[1137.0] 25500 3000.0

YenoBek MOIy4yaeT PHEPTUI0, YHOTPEOJIsisl MHIIY, COIAEPKAIILYI0 YTJIEBOJBI,
KUPHI U OCNKU. DHEPTus, 3aKITI0YCHHAS B XUMHYECKUX CBSI3AX ITHX COCIMHECHHH,
BBICBOOOJKIACTCS B pe3yJibTaTe aHa3poOHOro (0e3 yuacTust KUCI0po/1a) HiTd



a’poOHoro (C ygactueM KHCIOpoja) oOMeHa.

Jlns u3MepeHus: HSHEpPruM, 3aKJIIOYEHHOW B TOM WJIM HMHOM TIPOJYKTE,
WCIIOJIL3YETCS CIEIMabHAs CIWHUIIA W3MepeHus sSHepruu (kamopus). OjHa
KaJIOpHUS - ATO TaKOE€ KOJWYECTBO SHEPIHH, KOTOPOE TpeOyeTcs, YTOOBI MOBBICUTH
temnepatypy 1 r Boasl Ha 1°C. B MexayHapoaHOil cuCTEMe €IWHHUI] I ATUX
nejaed MCHONB3YIOT JPYIyl €IUHHUIY, KOTOpas Ha3bIBaeTcs JKOyJib. OJnHa
kunokanopust (1000 xam) coorBerctByer 4,19 kmmomkoynei (x[x). Ilpu
okuciiennu 1 1 yrieBojoB Beiensercs 4,1 kkan (17,17 xJIx), 1 r xupa - 9,3 kkai
(38,96 x/Ix), 1 r Oenka - 4,1 kkan (17,17 xJIx).

PexoMenyeMas muimeBasi 1IEHHOCTh MEHIO JUISl JIETEH IIKOJIBHOTO BO3pacTa
mpuBefeHa B Ta0n. 2,3. 3HaueHWs, TNPUBCACHHBICE B TaOJHUIE, TMOIYYCHBI
pacu€THBIM MYyTEeM:. U3 pacuéra, 4TO KaJOPUUHOCTh CYTOUYHOIO pallMoHa JIJIs IeTeH
7-11 ner cocraBmser 2 350 xkam, mus geredt 11 mer m crapme — 2 713 kkai,
MPOIIEHTHOE PACHpPE/ICICHUE KaJOPHUHHOCTH 1O MpHeMaM IHIIHA COCTaBIIIET Ha
3aBTpak 20-25%, BTOopoi 3aBTpak — 5%, obexq — 30-35 %, mommamk —10-15%,
yxkuH — 20-25%, BTOpOIt yx’uH — 5%.

Ta6auna 2. PekoMmenayemasi nmuiieBasi HEHHOCTh CYTOYHOT0 MEHIO JIJIsl IeTei
oT /-mMu 10 11-TH Jer

WUtoro (cymma Benkos,
Mpuembl nuLw JHepreTuyeckan UeHHOCT b (kkan) HWPOB M YTNEBOA0B)
(aeTu o 7-mu benku HUpbI VN esogbl B KKan
Ao 11 net) cpeaH cpefH CcpeaH cpeaH
MUH | AR [Makc| MuH | AA | Makc| muH | AA | Makc [ MuH AA MaKc
3aBTpaK 648|729 181,0]|1459(164.1]|182,3|2593]|291,7]| 3241|4700 | 5288 | 587.5
BTopoii 3aBTpak| 16.2| 162 (162|365 [ 365 [ 365|648 | 648 | 648 [ 1175] 1175 | 1175
obeg 97,21105,3| 113 |218,8/ 237.0|255.3|389,0| 4214|4538 | 7050 | 7638 | 8225
non AHUK 324|405 1486|729 912 [1094[1297[1621]1945]| 2350 | 2938 | 3525
VKWH 648|729 |81,0]|1459| 164 1]|182,3|2593|291,7]| 3241 470,0 | 5288 | 587.5
BTOPON VBKUH 16,2 162 [16.2| 365 365 | 365|648 648 | 648 [ 1175 1175 [ 1175
UTOIro 292 | 324 | 357 | 656 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MIPOJIOJIKEHNE TaOIUIIBI 2.
Mpuemsl nuwy | 3HepreT uyeckas LeHHocTb (B % oT obulei kanopuitHOCTYH 32 NpuemM nuwy)
(netu ot 7-Mu Denku KNPl YIM eBo Abl UTOro
4o 11 net) cpea cpeg cpeaH cpeaH
MUH | HAA | Makc | MuH | HAA [mMakc| MuH | AR | mMakc| MMH [ AR | makc
33BTPaK 12311381153 |276[31.0(345|490| 552 | 61,3 | 88.9[1000(111.1
BTOpON 3aBTpak| 13,8 13,8 13.8|310[31.0(31.0]| 552 | 552 | 552(1000(100,0]|1000
oben 12711381 1491286[31.0(334|509| 552|594 923(1000|107.7
nongHUK 110] 138|166 |248|310(372|441| 552 | 66,2 | 80,0 (1000(120,0
\VEKWH 1231 138|153 1276[310(345(490| 552 | 61,3| 88.9[1000[1111
BTOPOI VKUH 13.8] 1381 13.8|310[31.0(310| 552 | 552 | 55,2[100,0{100,0{/100.,0
UTOMO 12 | 14 15 |28 | 31 | 34 | 50 55 61 90 [ 100 | 110

MIPOJI0JDKEHNE TAOIHUIIBI 2.



CooTHoweHue
Mpuemsl nuwm macca GenkoB, MpoB 1
{aeTn o1 7-mu Benku HUpb YrneBobl VTN eBoA0B NO Macce
Ao 11 net) cpej cpen cpea

MWH | HAA | MAKC| MWUH | HAA | MaKC| MUH | HAR | Makc| & ¥ y
33BTpaK 1621821203162 (162 [203|646)|729[381.0 1 1 4
BTopoii3aeTpak| 4.1 | 41 | 41 [ 4141141 |162[162]162]| 1 1 4
ofes 2431263(264 | 243|263 (284 |97.2|1053|1134] 1 1 4
NonAHUK 81 (1101[122] 81 [ 101[122]324[405[486]| 1 1 4
VKUH 1621182 203(162)|182|203(648)|729|81.0 1 1 4
BTOPON YKWH 41| 41| 41| 41| 41|41 [162[162([ 162 1 1 4
UTOro 73| 81| 890 73 | 81 |89 |:292 | 324 | 357 1 1 4

Tab6auna 3. Pekomenayemas nuiieBasi HEHHOCTb CYyTOYHOT'0
MEHIO0 1Ji JeTeii oT 11-Tu JieT u crapuie

Wroro (cymma benkos,
MipHeMe! i SHepreTuyeckan UeHHOCT b (Kkan) HUPOB W YTNEBOA0B)
benku HUpbl VTN eBoabl B KKan
(netu ctapwe
11 ner)
cpegH cpeaH cpejH cpegH
MWH| AA |Makc| MMH | AR [ Makc| MMH | AR | Makc | MUH A7 | makc
33BTpaK 748|842 193,6(168.4)1894)|2105(2994|336,8[3742| 5426 | 6104 | 6783
BTOpOi 3aBTpak| 18.7[ 18,7 [ 18,7421 | 421 |1 421|748 | 748 | 748 | 1357 | 135.7 | 135.7
obes 112 | 122 | 131 [252.6|2736)|294.7(449.0|486.5(5239| 813,9 [ 8817 | 9496
nonaHuK 374|468 156,1[842|1052]|1263(149.7|187.1(2245|271,3 | 3391 [ 407.0
VKUH 748|842 |193.6[168,4/1894|2105(2994)|336,8| 3742 | 5426 | 6104 | 678.3
BTOPON VBKWH 18,7 187 (187|421 421 (421|748 | 748 | 748 | 1357 | 1357 | 1357
UTOro 337 |3742| 412 |757.68|1 84201926 2| 1347 | 1497 | 1647 |2441.7|2713.0{2984 3

MIPOJIOJDKEHUE TAOJHIIBI 3.




Mpw embi nHLp JHepreT u4eckan LueHHocTh (B % o1 00LWeild KanopuAHOCTY 33 NPUeM MU}
benku HUphI VT B0 bl UTOIO
(netun cTapwe
11 nert)
cpes cpea CPeaH CpeaH

MWH [ HAR | Makc | MWH | HAR [Makc| MuH | AR | makc| MuH | AR | makc
3aBTpaK 12311381153 1276(31,0(345(490| 552|613 889 [1000({1111
BTOpoi 3aBTpak| 13,8 138 | 138 [310[31.0(310) 552|552 | 552(100.0/100,0]100,0
obeg 12711381 1491286(31.0(334|509|552|594]923(1000(1077
nonaHUK 1101138166 |1248[31.0(372|441)| 552|662 80.0(1000]120.0
VKMH 12311361153 1276(31.0(345(490| 552 | 61,3 88,9 [1000({111.1
BTOPON VOKWH 13.8( 136|138 [310(310(31.0]| 552 552 552(100,0({100,0|100.0
UTOro 1241138152 [279]131,0)134,1|49.7| 552 | 60,7 ) 90,0 |1100,0{110,0

MIPOJIOJDKEHUE TAOHIIBI 3.
CooTHoweHune
Mpremsl UL macca b enkoB, XMpPoB U1
(netu cTapuue benku HUpbl YrNeBoAb VINeBoA0B N0 Macce
11 net) cpef cpeq cpef

MWH | HAA | MaKC| MWH | HAA | Makc | MWUH | HAAR | Makc| 6 P y
33BTpaK 1871210 234|187 (210(234|748)|842) 936 1 1 4
Bropoii3aetpak| 47 | 47 | 47 | 47 | 47 | 47 [ 187 [18.7[ 187 1 1 4
obeg 2813043271281 |304([327(112,3]121.6[1310] 1 1 4
nonAHuK 94 | 117[140( 94 [ 117140374468 561 1 1 4
VHWH 18,71210( 234|187 210( 234|748 |842|936[ 1 1 4
BTOPOIl YKUH A7 | 47 | 47 | 47 | 47 [ 47 | 187 |18.7[ 18,7 1 1 4
UTOro 84.2]93,6|1029| 842|936 |102.9|336,8{374.2[4116] 1 1 4

C upenbto oOecnedyeHWs SHEPreTHYEeCKOW IEHHOCTH MHUIIEBOTO paluoHa
pPEKOMEHyeTCsl JUIsl IPUTrOTOBJICHUS OJIIOJI MCIOJIb30BaTh HAOOPHI MPOAYKTOB B
COOTBETCTBHU C TaOHIEH 4.

Ta6auna 4. CpegnecyrouHble HAOOPHI NUIEBOI NMPOAYKTOB J1JIsl
NPUTOTOBJIEHUS 01101 B HeTTO (Ha 1 pedeHKa B CYTKH)

Hroro 3a cyTkn

HanmenoBanue nuieBoy NpoAYyKIMH WINA FPYIIbI MUILEBON 711 12 ner
MPOAYKIIUI et u

Ne CTapIie
1] Xi1eb6 prxaHoi 80 120
2| Xn1ed mmeHnIHbII 150 200
3| Myka niieHn4Has 15 20
4 Kpyrmel, 6060BbIC 45 50
5| MakapoHnHsbie uzaenus 15 20

- mpuioxkeHne 1 k meronumueckuM pexkomenpanusm MP 2.4.0179-20 «PexkomeHanuu 1o
OpTaHU3aINH MUTAHUS 00YJArOIIUXCs B 00I1e00pa30BaTEbHBIX IIKOJIAX)




HWroro 3a cyTku
HanmenoBanue nuiueBoy NpoAYKIUY WINA FPYIIIBI IUILEBOU 711 12 ner
MPOAYKITUH et u
No cTapiie
6| Kaprodennb 187 187
OBomnu (CBeXHE, MOPOKEHBIC, KOHCEPBUPOBAHHBIC), BKIIFOYAS 280 320
7| coyieHbIe U KBalIEHbIE™, B T.4. TOMAT-IIOPE, 3€JICHb, T
8 DpyKTHI CBEKHE 185 185
9 CyxodpykThI 15 20
Cok# I0A00BOIIHBIC, HAMTUTKH BUTAMUHU3UPOBAHHBIC, 200 200
10| B T.4. UHCTAHTHBIE
11] Msico 1-# kareropun 70 78
12| Cy6npoyKThl (1I€4€Hb, SI3bIK, CEPALIE) 30 40
13| Iltuna (mpimista-0poiisiepsl MoTponieHbie — 1 KaT) 35 53
14| Pr16a (uie) 58 77
15[ Mosoko (2,5% - 3,0% m.11.k.) 300 350
16| Kucinomonounas nuiieBas mpoIyKIIHs 150 180
17| Teopor (5% - 9% m.1.x.) 50 60
18| Crip 10 15
19| Cmerana (15% - 20% m.1.x.) 10 10
20| Macno cnuBoyHOE 30 35
21 Macno pacTuTeIbHOE 15 18
22| Sliino, mr. 1 1
23| Caxap** 30 35
24| Kongurepckue u3enus 10 15
25| Yaii 1 2
26| Kakao-niopomok 1 1,2
27| Koelinplii HAMUTOK 2 2
28| Ipoxoku xiiebornekapHble 0,2 0,3
29| Kpaxman 3 4
30] Cosp iumeBast MoBapeHHast HOIMpPOBaHHAS 3 S
31 Cneuun 2 2

[Ipumeuanue: B nepuoj MpoBEACHUSI CIIOPTUBHBIX COPEBHOBaHUM, COOPOB (UTP), CIETOB U
T.I., C YYETOM IOBBIIIAIOLIUXCS CYTOUHBIX SHEProTpaT, HaTypaJbHbIE HOPMbI MUTAHUS JTOJIKHBI
ObITh YBEJTMYEHBI HE MeHee ueM Ha 10 %.

* - coJIeHbIe U KBallIeHHbIE 0BOIIM — He Oonee 10 % oT ol11iero Koau4yecTBa OBOIIEH.

** - B TOM YHCle JUisl TPUTOTOBJICHHUS OJIOJ M HANMUTKOB, B CIIydae HCIIOJIb30BaHUSA
MUIIEBOM MPOAYKIIMH TPOMBIIUIEHHOTO MPOW3BOJCTBA, COJAEPXKAIMX caxap, BblJaya caxapa
JOKHA OBITh YMEHBIIEHAa B 3aBUCUMOCTH OT €ro COJAEpKaHWSI HCIONb3yeMOH TOTOBOM

MMpOAYKIHHU.

OCHOBHBIM MUCTOYHHKOM SHEPTUHU y YEJIOBEKA SBIIIOTCS YTIEBOMBI, KOTOPHIE
MOCTYTAIOT B OPraHu3M IpH yIoTpeOaeHuu xjieda, 0BoIIeH, PpyKkToB u MoJioka. B
MUIIEBAPUTEIEHOM TPAKTE 3TU MPOIYKTHI MO BIMSHUEM aMHJIa3 PACHICTUISIOTCS
10 MOHOcaxapunoB (TJrOKO03a, (pyKTO3a, Tajakros3a, Jiakro3a). MoHOcaxapHIbl
MOCTYMalOT B KPOBOTOK, JOCTUTAIOT TMe4YeHH. B TiedeHn OONBIIMHCTBO
MOHOCaxXapuabl IPEBPAIIAIOTCS B TIIIOKO3Y.

N36piTOK 00Opa3oBaBIIeiicss B MPOLECCE METa0OIU3Ma YIJIEBOJOB TIIFOKO3bI
nepexoauT B QochopuiarpoBaHHyI0 (OPMY - TIIMKOTEH, KOTOPBIA XpaHUTCS B
MEYECHU U KJIETKaX pa3IMuHbIX TKaHed. KomndyecTBO IIMKOorena y B3pociaoro



yenoBeka uHorna npocturaet 200 r. Ilpu cHIXKEHHMH YPOBHSA CBHIBOPOTOUYHOM
[JIFOKO3bI, TJIMKOTEH PaCUICIUISIETCs], YTO MPUBOJIUT K YBEIMUYECHHUIO COACpIKaAHUS
TIFOKO3bI B KPOBU. B cpeiHeM B3pocCiiblil uenoBek exxeqHeBHO ynoTpebiser o 400
T yriaeBoaoB, u3 kotopeix 70-80% mpuxonutcs Ha KpaxMaibl, a OCTalIbHAS YacTh
IpeiCTaBlieHa pa3IMYHBIMM MOHO-, JH- M ToJucaxapujgamud. B ciydae
ynotpeOyiieHuss  OONbIIMX  KOJUYECTB  YIVIEBOJOB WM TIPU  Pa3IUYHBIX
3a0oneBaHUAX (HampuMep, caxapHoM anadere) H30BITOK YIIIeBOJAO0B COXPAHSETCS B
opranusme B Buie xkupa. ColepkaHMe MOHO- U JIMCaxapuJIOB B CYTOUYHOM
MUIIEBOM parpoHe peOeHKka He MopKHO mnpeBbimath 30-35 T, TOCKOJIBKY
U30BITOYHOE MOCTYIUICHHE MPOCTHIX YTIEBOJAOB HAPYIIAET HE TOJBKO YTIEBOIHbIH,
HO W JIMOUAHBIA OOMEHBI, YBEJIMUMUBAET YaCTOTY PA3BUTHUS OXHUPEHUS, CaXapHOTO
nuabeTa, pucku 3a00J1eBaHUN CEPACUHO-COCYAUCTON CUCTEMBI.

HeobxoaumMo TNOMHHUTH, YTO B KOJUYECTBEHHOM OTHOIIECHUH YTIEBOIBI
JOJDKHBI OBITH JIOCTATOYHO PAaBHOMEPHO PACIIPEACNICHbI MO OTAEIbHBIM MpUEMaM
UMM, YTJIEBOJIbI, IOMUMO TOTO, YTO OHH SIBJIAIOTCS HAMOOJIEE JIETKO JTOCTYITHBIM
HMCTOYHUKOM 3HEPTUH, BBICTYINAIOT TAK)KE€ B KAUECTBE MCTOYHHMKA IUIACTUYECKOIO
Marepuana. B 4YacTHOCTH, TPOMEXKYTOUHBIE MNPOAYKTHI YIIEBOJHOrO OOMEHa
BXOISAT B COCTaB HYKJICMHOBBIX KHCIOT (IIEHTO3bI), TPEOYIOTCSA JIi CHUHTE3a
HEKOTOPBIX aMUHOKHCIIOT, IPEBPAILAIOTCS B KUPbI, BXOAAT B COCTaB KJIETOYHBIX
CTEHOK, aHTHUTEI U T.JI.

B pammon peOeHka AOKHBI BXOJIWUTHh TAaK)KE PACTUTENbHbIC MUIIEBbIC
BOJIOKHA (ITEKTHHOBBIC BEIECTBA — HE MEHee 5-6 T' B CyTKM W KJIeTyaTKa — HE
meree 9-10 r). OnTumalibHOE COJIepyKaHKUe MUIIEBBIX BOJOKOH JOJDKHO COCTaBIISTh
25-50 r (u3 pacuera 11,5 r ma 1000 kkan). [lekTHHOBBIC BElIECTBA, KICTUaTKa
coziepKaTcs B ChIPBIX (DpyKTax, OBOIIaxX, Arojaax u 000OBbBIX.

OCHOBHBIM HUCTOYHHUKOM AaMHUHOKHUCJIOT SBJISIFOTCS O€IKA. AMHHOKHUCIIOTHI
y4acTBYIOT B MIOCTPOCHUH THICAY PA3JIMYHBIX OEJTKOB, HEOOXOAUMBIX JJISI pOCTa U
BOCCTaHOBJICHHSI BCEX KJIETOK M TKaHEH 4esIOBEKa, a TAKXKe BXOJAT B COCTaB COJIEH,
YYACTBYIOIIMX B MOJAECPKAHUM OCMOTHMYECKOTO paBHOBECHs, O0Opa3yroT
MHOTOYHUCJIEHHbIE TJMKO-, HYKJIE€O- U JIMIONPOTEUIbl, (PEPMEHThI, TOPMOHBI,
reMOrJo0WH, aHTHUTENa W JPYTHe 3allUTHbIE CTPYKTYpbl UMMYHHOW CHCTEMBI,
BXOJAT B COCTaB HOTTEH, Boyioc. {1 OLIEHKH OHMOJIOTMYECKON IIEHHOCTH Oeika
UCIIONIb3YIOT TOHATHE a30TUCThIM OOMEH, TO €CTh COCTOSIHUE, MPU KOTOPOM
KOJIMYECTBO TMOCTYIMAIOIIET0 B OpPraHuM3M a30Ta TOYHO COOTBETCTBYET €ro
KOJIMYECTBY, BBIBOAUMOMY H3 opraHusma. Eciam  koiaudecTBo — a3orta,
MTOCTYTIAIOIIETO C MUIIEH, NPEBBIIIAET BbIIEIIEMOE, TO TOBOPST O MOJOKUTEIBHOM
azotuctom Oamance. [locmegnuit Habmomaercs, HampuMmep, MPU YBEIUYECHUU
MBIIIEYHON Macchl. [Ipu 0eTKOBOM WM MOJHOM TOJIOAAHUH, MPU UCIIOIb30BAHUU
TOJILKO PACTUTEJIbHOM THUIIM MOXKET HaOMIOAThCS OTPUIATEIBHBIN a30TUCTHIN
OaylaHc, Korja KOJMYECTBO BBIBOJUMOTO W3 OpraHM3Ma a30Ta MPEBBINIAET €ro
nocrymuieHue. B pesynbTare, HapyIIaroTCs MPOLIECCHl pOCTa U Pa3BUTHUS peOCHKA.

Koneunbim 3Tanom (hepMEeHTaTUBHOTO pacilierieHus OeIKOB SBIsSETCS
o0pa3oBaHKUE PACTBOPUMBIX B BOJIE AMHUHOKHCIIOT.

Jiist 3pdexTuBHOM pabOThl OpraHU3Ma He3aMEHUMbIE aMUHOKHCIOTHI (BaJIMH,
JIEUIIMH, N30JICUIINH, METUOHWH, TPEOHWUH, METHOHUH, TpUNTodaH, GeHUIaIaHNH,



JW3UH, TUCTHIWH, AaprHHUH) JOJDKHBI IPHCYTCTBOBaTh B  ONPEACICHHOM
npornopiuu. CuuTaeTcs, 4To ONTUMAIBHBIM cojiepkaHueM B 1 r. muieBoro Oenka
SBIIICTCSA  CJICAYIOIIee KOJHMYECTBO HE3aMCHHMBIX aMHUHOKHCIOT (B MI):
n3onenmuaa — 40, neviimmaa — 70, mu3nHa — 55, METHOHMHA C IIMCTHHOM — 35,
¢denmnananuaa B cymme ¢ TuposuHom — 60, tpuntodana — 10, Tpeonuna — 40,
BamnHa — 50. BpeMeHHOE OTCYTCTBHE WM YMEHBIICHHE KOJIMYECTBA OIHOW W3
HE3aMEHUMBIX AMHHOKHCIOT  OTPHUIIATENIbHO  CKa3bIBaCTCA Ha  OCIKOBOM
MeTabonu3me yenoBeka. Yem Oosbllie Macca 4e0BEKa U MEHbBIIIE €0 BO3pacT, TEM
OoJbIIe 6enka eMy HEOOXOAUMO.

benku mocTymaroT B OpraHu3M dYelOBE€Ka MPEUMYIIECTBEHHO IpHU
yIOTPEeOJICHUH MsICa, MTUIBI U PHIOBI, MOJOYHBIX TMPOAYKTOB, SWIl, coH, OOOOB,
ropoxa, XJeOHBIX 3JIaKOB, OpexoB. PeOGeHok mommkeH moTpebnsars 1-1,5 rpamma
Oenka B AeHb Ha 1 kr maccel Tena. bosbme Bcero Oenka COAEPKUTCA B ChIpax
(oxosto 25%), B ropoxe u daconu (22-23%), B msce, nrune, peide (1o 20%), B
pa3nuuHbIX Kpynax (mo 14%), xnebe u MakapoHHbIX m3nenusax (5-12%). B oBorax
conepxutcs He 6osee 2% OenkoB. Hanmenslee conepkanue 0enka mpucyTCTByET
BO (pyKTax M sromax. PacTuTenbHble OCJIKM B CBOEM COCTaBE HE COJEpKar
MOJIHOTO KOMIUIEKCAa HE3aMEHHUMBIX aMHUHOKHCIOT, JIMOO coiepXaT HuX B
HE3HAYNUTEITLHOM KOJIMYECTBE. Tak, B O€lKax IMIEHUIbI, PXU WIA KYKYpy3bI
KOJMYECTBO JIM3MHA B JBa pa3a MEHbIIE ONTUMAJIBLHOTO, HO JOCTaTOYHOE
KOJIMYECTBO TpunrodaHa, OTMeUYaeTcsl 1ePUIMT TPEOHUHA, N30JICUIIMHA U BaJIUHA.
benku  OOOOBBIX  JUMUTHUPOBAHBI IO  CEPOCOACPKAIIMM  HE3aMEHUMBIM
aMUHOKHCIIOTaM  (METHOHMH ®W  IUMCTeWH) U TpunTtodany. PasmenbHoe
MCIIOJIb30BAaHUE TOJIBKO O000B MM KYKYpPY3bl HEM30E€KHO MPUBOIUT K AECPUIUTY
COOTBETCTBYIOIUX aMUHOKHUCIOT. HampoTuB, KOMOMHUPOBAHHOE HCIIOIH30BAHUE
cMecH 0000B 1 KYKYpYy3bl WJIH pUca ¢ COEBBIMH 000aMu 00pa3yeT OEITKOBYIO CMECh
HKBUBAJICHTHYIO [0 MHUTATEIbHON LEHHOCTH OeiakaM MoJioka. OnTuManbHOe
COOTHOIIICHHE JKUBOTHBIX U PACTUTEIIBHBIX OCITKOB B IMHIIEBOM PAIMOHE B CPEIHEM
JOJHKHO COCTaBIATh 55:45. YacTh aMMHOKHUCIIOT CIIY>)KUT UCTOYHUKOM SHEPTUU IS
opranuszma 4enoBeka. [Ipy 3TOM aMHUHOKHUCIOTHI BHayajie JIE3aMHUHHUPYIOTCS, YTO
COTIPOBOXK/IAETCS BBIJICTICHUEM aMMHaKa U 00pa3oBaHUEM KeTOKHUCIOT. [locnennue
BCTYMAalOT B JHEPreTHYECKHid MeTaboiM3M U TOCIe  COOTBETCTBYIOIIMX
MpeBpaIeHU pachafaTcs IO BOABI M YIVIEKHCIOro raza. OO0e3BpexuBaHUE
00pa30BaBIIIETOCS B MPOLIECCE IHEPreTUYECKOro MeTadoau3Ma OeIKOB aMMHaKa
OCYIIECTBIISIETCS B TIEYEHU MTyTEM MPEBPAIICHUS B MOUCBUHY.

B mumieBsIx npoaykTax, 0COOCHHO KUBOTHOTO TPOUCXOKICHUS, COMEPIKATCS
TaKk’K€ HYKJICHMHOBBIE KHCIIOTBI. bOJIbIIe BCETO0 WX B MSCHBIX W PBIOHBIX
CyOIpoayKTax.

BaxxHeHWIMM ~ KOMIIOHEHTOM  MHUINKA  SIBJISIOTCS  JKAPBI  (JIMIHIBI),
IIPEICTABIIIONINE COOOM CIIOKHBIE A(UPHI TIIUIIEPHUHA M BBICIINX HACBHIIICHHBIX U
HEHACBIIICHHBIX ~ JKUPHBIX  KHCIOT.  HachIIeHHBIC  JKUPHBIE  KHUCIIOTHI
(maTbMUTHHOBAs, CTEAPUHOBAS W JP.) UCIOJB3YIOTCS OPraHU3MOM B IIEJIOM Kak
DHEPreTHUUECKUd MaTepuasl. 3a CYeT HMX OKHUCIeHHS 00ecrneynBaeTcss OKOJIO
MOJIOBUHBI TTOTPEOHOCTH B 3HEPruu. [Ipm 3TOM TrIaBHYIO IHEPTreTUYECKYIO POJIb
UTPaIOT TPUTIIALEPH bl (HEHTpaabHbIe KUPHI). JKUPBI ClTy)KaT pe3epBOM ITUTAHHS;



onn cocrtaBisioT 10 10-20% wmaccel Tena, MPEMMYIIECTBEHHO MPHUCYTCTBYS B
ITOJKOYKHOM KUPOBOU KIIETYATKE.

JKupel BBITONHSIOT TaKXKe TUTACTHYECKYIO W PETYISATOPHYIO (YHKIIHH
(UTHHHOIICTIOYCYHBIC JKUPHBIE KUCIOTHI, (HOCHOIUITUIBI, XOIECTEPHH), BXOIAT B
COCTaB KJIETOUHBIX MEMOpaH, 3alIUTHBIX 000J0YEK HEPBOB, COCY/OB, Pa3IMYHBIX
OpraHoOB, BBINOJHSAIOT TEPMO3ANIMTHYIO (PYHKIUIO, CIYy>KaT MNEePEeHOCUYUKOM
xupopactBopuMbix (A, E, K) BuUTaMUHOB, SBISIOTCS MNPeANICCTBEHHUKAMH
CTEPOUTHBIX TOPMOHOB, KEITUYHBIX KUCIOT U MpocTariananHoB. OCOOCHHO BaKHBI
JUTSL  CO3JaHMS IIEJIOCTHOCTH OWIMIHIHBIX CTPYKTYp KJIETOYHBIX MeMOpaH
JUTMHHOLIETIOYEYHbIE HEHACHIIIICHHBIC KUPHBIE KUCIOTHI. VX MensIT B 3aBUCUMOCTH
OT JIOKAJIW3allik TIEPBOM JBOWHOW CBsI3M Ha Tpu rpynmbl (omera-3, omera-6,
omera-9). Omera-3 u -6 KHCIIOTHI SBJISSIOTCS MOJIMHEHACHIIIICHHBIMU, B TO BpeMs
Kak omera-9 MOHOHCHACHIIIEHHBIE. YemoBEeK MOXKET CHHTE3UPOBATh BCE
HEOOXOJUMBIC JUIS HEro JIUMHIbI, KpoMme omera-3 (o-JIMHOJCHOBAas KHCJIOTA,
9iiKO3alleHTaCHOBAs KHCIIOTA, JJOKO3areKcacHOBas KUCIIOTa) U oMera-6 (JimHoJieBast
KHUCJIOTA, Y-JIMHOJICHOBAs KHCJIOTA, JUTOMO-Y-TUHOJICHOBAs KHCJIOTA,
apaxWJOHOBas  KHCJIOTAa, OJICMHOBAas  KHUCJIOTA, KaJOJICMHOBas  KHCJIOTA)
JUTMHHOLICTIOYEYHBIX KUPHBIX KUCIIOT.

Kaxk npoctble, Tak U CIIOXKHBIE JTUMUILI MOTYT CUHTE3UPOBATHCS B OPTaHU3ME.
HckntoueHne coCTaBIsIOT TAKME HEHACBIILICHHBIE JKUPHBIE KUCIIOTHI, KaK
SHUKO3allEHTAaCHOBAsA,  JIOKO3areKCacHoBas,  JIMHOJEBAs,  JIMHOJICHOBas W
apaxuJ0HOBasi, KOTOPbIE JOJDKHBI MOCTYINaTh B OpPraHU3M 4YeJloBeKa C MUIIECH B
rotoBoM Buje. JIuHoyeBas KHUCIIOTa B NMPUCYTCTBUU THAMHUHA M THUPUJIOKCHHA
Croco0OHa MpeBpalaThCs B apaxUIOHOBYIO KUCIOTY. YKa3aHHbIE HE3aMEHHMbIC
KUPHBIC KHUCIOTHI BXOIAT B cocTaB (OCHOIUNUIOB WIM CIy)KaT B KauyecTBE
MPEIIICCTBCHHUKOB (HAIpUMeEp, apaxujoHOBas KHCJIOTa) MPOCTArIaHInHOB,
JEUKOTPUCHOB, TPOMOOKCAHOB W MPOCTAIMKIUHOB. Ilpu OTCYyTCTBUU WU
HEJJOCTATOYHOM IOCTYIUICHUM B OpPraHW3M HE3aMEHUMBIX JKUPHBIX KHCIOT Y
YeJIOBeKa OTMEYAeTCs 3aJiepKKa pocTa, HapylieH!ue (PyHKIIUU MOYEeK, OTMEUYAIOTCS
MaTOJIOTUYECKUE M3MEHEHUSI B KOXKE, MOXKET pa3BUThbc Oecruiogue. OCHOBHBIMU
MUIEBBIMU UCTOYHUKAMU KUPOB TSI YEJIIOBEKA SIBJISIFOTCS: MOJIOKO, MSICO, SIMUHBIM
EJITOK, CBUHOE Cajio, KOMYEHOCTH, MsSICO, phida, OpeXH, pacTUTEIbHbIE Macia.
buonornyeckass 1EHHOCTb JKUPOB  OMNpEAeNsieTcsl OOBIYHO  KOJMYECTBOM
IPUCYTCTBYIOIINX B HHUX HE3aMEHHMBIX MHPHBIX KUCJIOT MU HX YCBOSEMOCTBIO.
OnTuManbHBIM CUUTAETCS CIAEAYIONIEE COOTHOUIEHUE )KUPHBIX KUCIOT B MUIIEBOM
palMoHe: HAChIIMIEHHbIE >XUpHbIE KUCIOTHI - 30%, MOHOHEHACHIIICHHBIC THUIIA
0JIENHOBOM KUCHIOTHI - 60%, monuHeHaceieHupie - 10%. D10 mocTuraercss B TOM
Cly4yae, €CJIM COOTHOLIEHHWE PACTUTEIbHBIX M JKHUBOTHBIX >XUPOB B pallMOHE
MATaHUs COCTaBIseT 3:7.

Jlns HOpMalbHOTO pOCTa M Pa3BUTUA PEOCHKY HEOOXOAUMBI TaKkKe
BUTAMUHBI.

ButaMuHBl - 3TO OpraHMYeCKHE COEAMHEHUS, COJAEpKaIlIUecs] B MPOAYKTax
MATAHUS B OTrPAHUYEHHBIX KOJMYECTBAX, HO WrpAlONIUE BAXKHYIO pOJIb B
MeTa0oIM3Me OEIKOB, KUPOB U YTJIEBOJIOB, B OCYIIECTBICHUU MHOTOYUCIECHHBIX
dbyHKIMI opraHu3Ma, B T.4. 1Ji1 00pa3oBaHUsl 1 OOHOBJICHUS KJIETOK M TKaHeu. B



HaCTOsIIllee BpeMs M3BECTHbI 13 BUTaMHHOB: >kupopactBopumbie - A, D, E, K u

BojiopacTBopuMble - B1 (tmamun), Bo (puboduaBun), Bg (mupumoxcun), Bio
(mnanokoOanamuH), PP (HuamwH, BKIIOYAOMIMA HUKOTHHOBYIO KHCIIOTY H
nukoTHaMmua), C (ackopOuHOBas kwuciaora), ¢onmeBas kuciorta (doaiun),
MaHTOTEHOBass Kuciora, OwormH (Butamud H). Kaxaplii BuTamMuH o0iagact
omnpenesIecHHOW (PYHKIMEeH WM KOMIUIEKCOM (yHKIMM. JITUTEeNbHBIA HEI0CTATOK
BUTAMHUHOB COMPOBOXKIAETCS CHUXKEHHEM TPYAOCIOCOOHOCTH, YXYIIIEHUEM
3M0POBbSI U B TSKENBIX CIIy4dasix MOXKET MPUBOAUTHL K cMepTH. UenoBedeckuii
OpraHu3M MOKET B OTPAHUYCHHBIX KOJIMYECTBAX CMHTE3UPOBATh BUTAMUHBI. Tak,
aMUHOKHCIIOTa TpUNTO(haH CIMOCOOHA TPEeoOpPa3OBBIBATECS B HUKOTHHOBYIO
KHUCIIOTY, YJbTpaduoIeTOBOE OOJIy4eHHE CIIOCOOCTBYET OOpa30BaHUIO B KOXKE
BuTaMuHa D, mnoTrpeOHOCTh B NHUPUAOKCHMHE BO3PACTaeT C YBEJIUYECHUEM
comepkaHusi O6enka B mwmimie. KuimeyHbsie OaKkTepuu 4YeIOBEKa B TEX WM WHBIX
KOJIMYECTBaX MOTYT MpPOW3BOJAUTH BUTaMHHBI: K, OMOTHH, (OIuEBYI0 KHCIOTY,
IMaHOKOOAIaMHH, MUPUIOKCUH, TAHTOTEHOBYIO KHCIIOTY, puOO(]IIaBHH.

Pacdersl mOKa3bIBalOT, UYTO Jaxe caMbli  cOajJaHCUPOBAHHBIA U
pa3HOOOpa3HbIA  paIlMOH, COOTBETCTBYIOIIMM  CPEIHUM  DHEprosarparam,

aeduruTex mo oonpmuHCTBY BuTaMuHoB Ha 20-30% . B mpupoze He cymecTByeT
MPOAYKTa, CIIOCOOHOTO OAHOBPEMEHHO COAEPKaTh BCE BUTAMUHBI B HEOOXOUMBIX
KonnuecTBax. [[ns oOecrnedyeHus: opraHu3Ma BUTaMHUHAMH CJIEIYET BKJIIOYATh B
MCHIO BCE OCHOBHBIC TPYIIIBI MUIICBBHIX MPOAYKTOB (OBOIIM, (PPYKTHI U COKU W3
HUX, 3€pHOBBIC TMPOAYKTHI, MsCO, PbIOY U TMTHIY, MOJIOYHbIE MPOAYKTHI,
KHPOCOJICPKAINe MPOAYKThl muTaHus). COIJacHO COBPEMEHHBIM JaHHBIM
HanOoJiee AakTyaJbHOW NPOOJEMOM BO MHOTMX CTpaHax sABISETCS JAeUIIHT
THaMHUHAa, HUaluHa, pudodaaBrHa, GoIMeBON U aCKOPOMHOBON KHUCIIOT.

3HaunTeIbHOE OOJBIIMHCTBO OMOJIOTUYECKH aKTUBHBIX COCAUMHEHUM, KpalHe
BAJKHBIX JIJIS )KM3HH YEJIOBEKA, HE CUHTE3UPYETCs B OpraHu3mMe. B cBsi3u ¢ yeM ux
OTHOCST K HE3aMEHMMBIM (haKTOpaMm MHUTAHUS. DTO HUCIOJb3yEMble B KayeCTBE
OCHOBHBIX TPYII (PYHKIIMOHAIBHBIX MPOJYKTOB BUTAMUHBI, AHTHOKCHUIAHTHI,
ITHXK, wmuHepaibHbIE  BEHIECTBA, MHUIIEBBIE  BOJIOKHA, HE3aMEHUMBIC
AMUHOKHUCJIOTBI U OJIMTOCAaXapHUIbl.

Butamunbl — ocoOble O€KOBbIE BEIIECTBA, 00ECIICUMBAIOIINE B OPTaHU3ME
OMOXMMHUYECKHE TpPEBpallleHUs, peakiuu, OOMEH BEIIeCTB, 0€3 4Yero >XU3Hb
HEBO3MOKHa.

Butamunbl, CBsi3aHHBIE C Pa3IMYHBIMU (epMEHTAMHU, TPUHUMAIOT YYaCTHE B
obecrieuennn oprannsma sHeprueii (B1, B 2, PP), OGuocuntese u mpeBpaineHuu

OoenxkoB u amuHokucior (Bg, B 1), reHermueckoro wmarepuana KICTOK -
HYKJICMHOBBIX KHCIOT ((osimeBas KHCIIOTA), XKUPOB M CTCPOUIHBIX TOPMOHOB
(maHToTEHOBas KMCIOTA U OMOTHH). BuTamuH A ydacTByeT B 00eCIICUeHUH 3PCHUS

¥ HE0O0X0oauM JiJisi (POPMUPOBAHUS CIM3UCTHIX MOKPOBOB, AMHUAEPMUCA, UMMYHHOU
cucteMbl. be3 ButamuHa D HEBO3MOKHO BCachIBaHUE KabIUs U (HOPMHPOBAHUE
ckenera u 3yooB. Butamun K ydactByer B cBepThiBaHNU KpoBU. Camblii

10 Y
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oOyuaromumest 1-4-x kiraccoB 0011ieo0pa3oBaTebHbIX opranusanuii, 136 c.



nonyisipabiii  ButaMuH C  (ackopOMHOBas KHCJIOTa) NPHUHUMAET Y4YacTHUE B
oOpa3oBaHMM O€JIKOB COEOUHUTENbHOM TKAaHM - KOJUIareHa U 3JAacTHHA,
HEOOXOIUMBIX 1 (POPMUPOBAHUS COCYJIOB, XpsIlleld, OCTOBOB KOcTeil. BMecte ¢
BuTaMuHOM E ¥ -KapoTMHOM MpH y4acTUHd MHUKpOdJIEMEHTa celieHa BUTaMHH C
oOecnieunBaeT (YHKIIMOHUPOBAHME AHTHOKCHIAHTHOW CHCTEMBI OpraHU3Ma,
3aIIUIIAIONIEH KIETKHA OT MOBPEXKACHUS MPOAYKTAMH OKUCIIEHUS.

Ot nedunura BuTaMuHoB A, B, C cTpagator koxa, BoJIOCkl, HOTTU. [Ipuunna
— KO’a BOJIOCHI U HOI'TH HanboJiee 4acTo CONMPUKACAIOTCS ¢ BHEITHUMU (pakTopamu
Cpelbl U OKa3bIBAIOTCSI HECLIOCOOHBIMH NMPOTHUBOCTOATh TOKCHYECKHM BELIECTBAM,
HaxOoJSIIMMCS B BO3AyXe U BoAe. B pe3ynpTare oTMedaeTcs MOSABICHUS CYXOCTH U
HISTYIIEHUS! KOKH, TPEIIMHKH Ha ry0ax, yrpeBasl Chlllb, JJOMKOCTb U BBINAJICHHE
BOJIOC, MX HCTOHYEHHE W MOTYCKHEHUE LIBETA; JIOMKOCTb HOITEH, yTpara HX
IJISTHIIEBOTO CJIOS.

3aMETHO CKAa3bIBAa€TCS HENOCTATOK BHUTAMUHOB M Ha COCTOSIHUE HEPBHOMU
CUCTEMBI, YTO MPOSABISETCA Pa3IpPaXUTEIBHOCTBIO, PAacCTPOWCTBOM  CHA,
HEPBHBIMU CpBIBAMH, COCTOSHHEM TMOAaBiI€HHOCTH. Jlepuuut BUTaMHHOB
CHOCOOCTBYET HApYLIEHUIO OOMEHHBIX MPOIIECCOB, YTHETAET UMMYHHYIO CUCTEMY,
CHUKAET COMPOTHUBIISIEMOCTh OPraHu3Ma K MH()PEKIMOHHBIM 3a00JI€BaHUSM.

C oBomamu 1 PpyKTamMu MOXKHO MOTYy4uTh BUTaMHUH C, (DOIHEBYIO KUCIOTY U
B-xapotuH, ocrtanbHble 10 u3 13 Hanbornee BaKHBIX BUTAMHUHOB HAaXOJSTCS
B JIOCTaTOYHO KAJIOPUMHBIX MPOAYKTaX - B MAce, pbiOe, sifliax, Macie, xjeoe.

Crnenyronieil cocTaBislOIIEed B MEpPEUYHE HE3aMEHUMBIX (DAKTOPOB MUTAHMS
SABJISIIOTCS. MUHEpAJIbHBIE BellecTBa. MuHepaibHbIe BEIIECTBA HEOOXOIUMBI IS
HOPMAaJIbHOTO (DYHKIIMOHMPOBAHUS UMMYHHOM CUCTEMBI OpraHu3Ma.

[Tonyyaembie OpraHu3MOM Jake B HEOOJIBIIOM KOJIMYECTBE COCIUHEHUS
’Keje3a, Mapraiua, ceJieHa, KpeMHus, pTopa U Ipyrue MUKPO- U MaKpO3JIEMEHTHI
IPOHUKAIOT YEPE3 CTEHKH KPOBEHOCHBIX COCYJIOB B BHUJIE MOHHBIX COCAMHEHUN U
OKa3bIBAIOT MOIIHOE AHTHOKCHJIAHTHOE, AHTUTOKCHYECKOE BO3JCICTBUE Ha
OpraHu3M.

MUKpOsIEeMEHTbl  ABJIAIOTCS  KaTalu3aTOpaMU MHOTHX OHOXMMHYECKUX
peakumii, MpoHCTEeKaromux B opranuzMe. OHH TOANEPKUBAOT  TUAPO-
AJIEKTPOJIMTUYECKUI OanaHc oOpraHu3Ma, HOPMAJIU3YIOT KHUCIOTHO-IIEIOYHOE
paBHOBECHE B JKUJKOCTHBIX CPEIaxX OpraHu3Ma.

Kampruii - cocTaBisgeT OCHOBY KOCTHOM TKaHW. [lOBBIIIAET 3alUTHBIC
(GYHKIIMM OpraHu3Ma, cocoOCTBYET BBIBEJACHUIO CTPOHIIMSI M CBUHIA U3 KOCTEH,
o0JaiaeT aHTUCTPECCOBBIM, AaHTUAJNIEPTUYECKUM JIEHCTBUEM.

®dochop - HeoOxomuMm qna  noupnaepxkanus pH-Oamanca.  dDocdopy
OPUHAJICKUT 3HAYMMasi pojb B (YHKIMOHUPOBAHUHU IIEHTPAJIbHON HEPBHOU
CUCTEMBI.

Marnuii - BxoauT B coctaB Oosiee ueM 200 (epMeHTOB, MpU €ro y4acTuu
ocymectBisiercss cunte3 JJHK, PHK; ynyuimaer oOmeH BemiecTB B COCyIUCTON
CTEHKE, HOpMaJIM3yeT apTepuaibHoe AaBieHue. [Ipu qocratoyHOM KOIMYECTBE B
OpraHu3Me MarHusi XOpOIIO0 ycBamBaeTcs Kaiubliuid, ¢ocdop, Kaauil, BUTAMUHBI
rpynnel B, C, E. Maruuii BbIIIOJNHSET BaXHYH (QYHKIUIO B NPOQHUIaKTHKE
3a00JIeBaHUH TTOYEK U cepAarla.



Kanuit - crumynupyeTr nepenadyy HEPBHBIX HMITYJIHCOB, HEOOXOMAUMBIX IS
HOPMAJIBHOTO COKPAIIEHHSI MBI, B TOM YMCJIE W MBIIILIbI CEPILA, PETYIUPYET
CepACYHBIM PUTM, TIO/JIEPIKUBAET HOPMATBHYIO (PYHKIIMIO MOYEK U TOPMOHAJIbHBIN
OamaHC HAANOYCYHHKOB, OOMEH BemecTB B Koke. CoeauHeHHS Kalus
CITIOCOOCTBYIOT YCHJICHHUIO TKAHEBOTO JbIXaHHS B MUTOXOHJPHUSX KieTok. Kamii
SBJISIETCA ~ OCHOBHBIM  DJHEPre€TUYECKMM  MHUHEpAoOM,  00eCHeUYHBaIOIINM
HOPMaJIbHYIO PadOTy MBIIIIL U CEepALIa.

Hatpuii - perynupyeT 0OCMOTHYECKOE NABJICHHUE B KJIETKE, MOBBIIIACT TOHYC
COCYAUCTOM CTEHKHU. BBIMOJIHAET BaXKHYIO POJIb B MPOIIECCE IE€TOKCUKAIIMU KOXKH,
OYMILICHUS TIOP, YCUJICHHUS JIbIXaTeIbHON (DYHKIIMN KOXKHU.

[uHK - sBIsSETCSI OCHOBHBIM MHUHEpaJIOM I (GOPMUPOBAHUS aMUHOKHUCJIOT,
y4acTByeT B  TIOCTPOCGHHMM  BCEX  KJIETOK  OpTraHW3Ma, CIOCOOCTBYET
IIPOJIOHTUPOBAHHOMY JEHCTBUIO HHCYJIMHA. BmecTte ¢ XpOMOM TMOBBIIIACT
3O PEKTUBHOCTh HHCYJWHA, CIOCOOCTBYET OTJIOKEHHUIO TJIMKOI€HAa B IEYECHHU.
00J1aj1aeT aHTHAIIEPTUYECKUM JICHCTBUEM.

Kene3o - aHTHaHEeMHYECKUM MHUHEpaAJl, BXOJUT B MOJIEKYJy IeéMOrjoOuHa,
y4aCTBYET B OKCUT'CHAIIMHU KJIETOK, YCBAUBAETCS OPTaHU3MOM TOJBKO MIPH HAUTMYUHU
BuTamMuHOB C u E.

Mapranen; - yd4acTByeT B CTUMYJISIIIUM TUNO(PU3APHO-HAINOYECYHUKOBOM
CUCTEMBI, B CHHTE3€¢ (PEPMEHTOB, YCWJIMBAET IMOIJIOMIEHUE TIIOKO3bl KIIETKOM,
perynupyet dhyukiun [THC.

Kpemuuii - BBINOJIHSAET BaXHYIO POJIb B NPOPUIAKTUKE Pa3BUTHUS
CKJICPOTHYECKHX IIPOIIECCOB M 3a00JICBaHWU OMOPHO-JBUTaTEIILHOTO armapara,
yiy4iaeT QyHKIIUIO CTPYKTYPHBIX 2JIEMEHTOB KOXKH, BOJIOC, HOTTEH.

Menpb - OBBIIIAET YMCTBEHHYIO aKTUBHOCTh, MBIIIICYHBIN TOHYC, PETYJIUPYET
MUTMEHTHBIA OOMEH, IIOBBIIIIAET YCBOSEMOCTh JKelie3a 3a CYeT YIIYUIICHUs
KPOBOOOpAIIICHHUS.

Cenen - CHUXKaeT PHUCK COCYAMCTBIX  3a00JI€BaHMil, TMOBBIIIACT
COTIPOTHUBIISIEMOCTh OPTaHU3Ma, YIIy4IllaeT KpOBOCHAOKEHHE KOXKHU.
Non — BXOOUT B COCTaB TOPMOHA NIUTOBUIHON >KeJie3bl THUPOKCHHA.

ObecneunBaeT yCTOMYMBOCTh OpPraHU3Ma K MOBPEXIAOMMM (PaKTOpaM BHEIIHEN
Cpelbl, YBEIMYMBAET CIIOCOOHOCTH JIEWKOLUTOB pa3pyliatb OO0JIE3HETBOPHBIE
MHUKPOOPTaHU3MbI, ONpPEENsieT BO MHOTOM YMCTBEHHbIE crlocOOHOCTU. OIHUM U3
OCHOBHBIX MCTOYHHMKOB HOJa B IIUTAaHUM HACEJICHUs SABIIETCA IHILEBas
HonupoBanHas conb. B 2019 r. Obima BHeceHa MONpaBKa B JIEWCTBYIOIINE
CaHUTapHbIC HOPMBI M TIPABUIIA, ONPECIUBIIAs 0043aTEIbHOCTh UCIOIB30BAHMS B
o0pa30BaTeNbHBIX OpraHU3alUsgX NpU MPUTOTOBIECHUH OJ10]1 HOAUPOBAHHON COJIH.
OKCepuMEHTaIbHbIC HCCICAOBAHUS CBOWCTB HojaTa Kajaus B  IHIICBOU
WOJUPOBAaHHOM COJIM TIOATBEPAMIM €€ YCTOMYMBOCTH IIPU KHIISTYEHUU B
HEWTPAJIbHOM WM TMOJKHUCIEHHOW Cpele B MOJEIBHBIX YCIOBHUAX. DTO TO3BOJISET
CHeNaTh BBIBOJ 00 OXKMJAEMOM TMOJIOKHUTEIBHOM MpoduiakTudeckoM 3 dexre
nepexojsa Ha WOAMPOBAHHYIO COJIb TPU MPUTOTOBICHUM OJIOA B JAETCKHX
OpPraHU30BaHHBIX KOJUIEKTHUBAX.

@TOp - HOHBI (PTOpA YCUIIMBAIOT IUIOTHOCTh KOCTHOI'O amnmapara, yCUIMBaIOT
BCACBIBAHUE KaJIbLU.



XJ0puAbl - UTPAIOT POJb PETYIATOPOB BOAHO-COJIEBOTO OOMEHA B KIIETKE,
HNOJJEPKUBAsE HOPMAaJbHOE OCMOTHYECKOE JABJIICEHUE; HEOOXOAMMBI  JJIs
IPOLYKINH KEITYJOUYHOTO COKA.

Cpenn Bcex He3aMEHUMBIX (DaKTOpPOB TMHUTAaHUS Haubosiee 3HAUYUMBIMH
SIBISIFOTCSL  TToJIMHEeHachIeHHble skupHble kuciotel ([THXKK). Onm okasbpiBaroT
HOJIOKUTENBHOE JEHCTBUE HA JUMHUIHBIN CIEKTpP, TEMOCTa3 U (UOPUHOIU3 KPOBH.
I[TH)KK o4yeHb J1aOuibHBI, IO3TOMY HYXHO YYUTBIBaTh, YTO YBEIUYCHHE
noctymieHuss B opranusm [IHXKK nomkHO 00s13aTenbHO  CONMPOBOXKAATHCS
JOTIOJTHUTENIbHBIM BBEJIEHHEM BUTaMUHA E, T.K. akTUBalWs JUIUIAHOIO OOMEHa
COIIPOBOXAAETCA MHTEHCHU(UKAIIMEN OKHUCINUTENbHBIX IPOLECCOB B MeMOpaHax
kierok. Ilpm srom Ha kaxaeii rpamm [IHJ)KK mmmm B opranusm J0JpKeH
noctynath 1,0 Mr Butamuna E.

B nuueBbIX BelwecTtBax oAHOBpeEMEHHO MPUCYTCTBYIOT HE OAMH, HE [ABa, a
AECATKN N COTHU MUKPOHYTPUEHTOB, U neqe6Ho—npod>MnaKqueCKme cBoOMCTBa
nUWM onpeaenatoTca OTHIOAb He npocto 6uonormyeckumun  adpdpektamu
OTAE/NTbHbIX MUKPOHYTPUEHTOB, a ABNAKOTCA PE3Y/IbTATOM KOMMJ/Z1IEKCHOTO
B3aMMOAeﬁCTBMH mexay HUMmun.

basoBble ¢u3mMonornyeckne GyYHKUMM  MUKPOHYTPUEHTOB:  pe2ynayus
)Xupoeoeo, yareeo0Ho20, b6eslkoeo2o U MUHepasibHo20  ObMeHa;
onmumu3auusi aKmugsHocmu epMeHMHbIX cucmeM; aHmuokcudaHmMHas
3awuma; obecrie4eHUE MpPOUECCO8 KINemo4yHo20 ObixaHusi;, noddepxxaHue
afiekmposiumHo2o  banaHca;  noddepxkaHue  KUCSTOMHO-UW,eS104HO20
pasHogecusi; 20pMoHOrNodobHoe delcmeue; peaynayus pernpolyKmueHoU
yHKUUU U npouyeccos ambpuozeHesa; peaynayus  akmueHocmu
UMMYHHOU cucmeMbl; ydacmue 8 rpoueccax Kpo8emeopeHUs; peaynsayus
ceepmbigaeMoCmu Kposu; peayrnsayusi 6036youmMocmu Muokapdoa u
cocyoucmoeo MOHyca, peaynayuss  HepeHou OessmesibHOCMU,
cCmpykmypHoe U yHKUUOHasrbHoe obecrieyeHue oropHo-08u2ameribHo20
arnnapama; CcuHme3 coedUHUMEesIbHOU mKaHU;, peaynsayusi rnpoueccos
oemoKcukauuu u buompaHcopmauyuu KceHobuomukos, rnodoepxaHue
ecmecmeeHHOU KUWe4YHoU MUKpOGIiopbl.

[TumeBbie 100ABKM — CTPYKTYpHbIE KOMITIOHEHTHI MUILEBBIX MPOAYKTOB, HE
yHOTpe6JI${eMI>Ie KaK CaMOCTOSATEIbHBIN HI/IIIICBOﬁ MMPOAYKT UM KOMIIOHCHT ITHIIH,
HO Jo0aBiiieMble Ha JTamnax MpPOU3BOJICTBA, XPAHEHUS, TPAHCIOPTUPOBKU
MUIICBOTO MpPOAYKTA A YIYUYIICHUSA WIIN 06J'ICI“ICHI/I$I IMPOU3BOACTBCHHOI'O
mnponecca HWin OTACIbHBIX onepaunﬁ, YBCIIMYCHUSA CTOMKOCTH IIpoaAyKTa K
pa3MYHBIM BHJAM NOPYH, COXPAHCHUS CTPYKTYPHI M BHEIIHETO BHJA IMPOAYKTa
WKW HAMCPCHHOI'O M3MCHCHHA OPIaHOJCIITHYCCKHX CBOICTB. HI/IIHGBI)IC I[0621BKI/I
HOJPa3ACIAIOTCS Ha PEryJUPYIONIMe BKYC MpOayKTa (apoMaThu3aTopbl, BKYCOBBIC
100aBKH, TMOJCIAIIMBAIOIINE BEIIECCTBA, KUCJIOTHI U PETYJISTOPHI KI/ICJIOTHOCTI/I);
yIydIIaloNnie BHEMIHUA BHJ MPOAyKTa (KpacHTE M, CTaOWIN3aTOpPhl OKPACKH);
pEryIupYyIOIUe KOHCHCTEHIIMIO M (OpMHpYIOIMe TEeKCTypy (3arycTurend,
reaco0pa3oBaTesid, CTA0MIN3aTOPbI, SMYJIBIaTOPhl); MOBBIIIAIOIINE COXPAHHOCTh
MPOJYKTOB MUTAHUS U YBEIMYUBAIOIINE CPOKH UX XpaHeHusl (KoHcepBaHThI). K



NUIIEBBIM J0OABKaM HE OTHOCAT COEJIMHEHUSI, MOBBIIIAOIIME MUILEBYIO IEHHOCTh
OPOJAYKTOB MHUTAHMS, HAIPUMEP, BUTAMHHBI, MHUKPOIJIEMEHTbhI, aMUHOKHUCIIOTHI.
[IInpokoe HCHOJIB30BAHUE THUIIEBBIX JO00ABOK MPOU3BOAUTEISIMUA MHIIEBBIX
MPOAYKTOB ONPEACISIETCS CTPEMIICHUEM - YBEJIUUUTh CPOK COXPAHEHUS KayecTBa
MUILEBBIX TPOJYKTOB, B TOM YHUCJIE CKOPOMOPTAIIUXCA U OBICTPO YEPCTBEIOIINX B
yCIOBUAX  HEOOXOJAMMOCTH WX TEpPEeBO3KM Ha  OOJbIIME  PACCTOSHUS;
yIOBIETBOPUTH  MOTPEOUTENIE BBICOKUMH M  HACHIIICHHBIMU  BKYCOBBIMHU
KaueCcTBaMM MPOJYKTa CBA3AHO C MCIIOJb30BAaHUEM apOMaTHU3aTOPOB H
KpacuTeleil; CO3/1aHue HOBBIX BHUJOB MHIIEBBIX MPOJYKTOB, OTBEUYAIOIINX
COBPEMEHHBIM TPEOOBAHUSIM HAYKU O MUTAHUU (HU3KOKAJOPUIHBIE MPOIYKTHI,
UMUTATOPbl MPOAYKTOB) - 3TO CBA3aHO C HCIOJIb30BAaHMEM MUIIEBBIX J00aBOK,
PEryJIUPYIOMIUX KOHCUCTEHIUIO MUILEBBIX MPOTYKTOB.

EBponeiickum CoBeTtoMm pa3zpaboTaHa cuctemMa IU(POBON KOAUPUKAIIMH
NUIEeBbIX J00aBOK ¢ juTepoil «E». OHa BkitodyeHa B kojaekc BO3-OAO mis
MUIIEBBIX MPOJYKTOB KaK MEXKIyHapoaHas ImdpoBas cucteMa Koauduxanuu
MUILIEBBIX 100aBOK. Kaxk/101 13 MUILEBBIX JO0OABOK MPUCBOEH HU(PPOBOM TpEX-WiH
YeThIpeX3HauHblil HoMmep. Homep Mapkupyercs B COYETAaHMU C Ha3BaHUEM
(GYHKIIMOHATBHOTO KJIacca, OTPaXKAIOIIEro TPYIIHUPOBKY MHUINEBBIX JT00aBOK IO
TeXHoJIoTuYeckuM (GyHKIusM (monkinaccaMm). Hanuuume B MUIEBOM MPOAYKTE
MUIIEBBIX 100aBOK JOHKHO OBITh YKa3aHO Ha MapKUPOBOYHOM sipJibike. CoriiacHO
MPEUIOKEHHOU cucTeMe UHUPPOBOM KOAU(DUKAIMKM MHUIIEBBIX J100aBOK, HX
KJ1accu(UKaIUsl BRITISIAT CIEAYONUM 00pa3oM (ocHOBHBIE Tpytibl): E100-E199
— kpacutenu; E200-E299 — xoncepsantsl; E300-E399 antmoxcumantsr; E400-
E499 - crabunuzatopsl koHcucteHuu; E450-E499 — smyneraroper; ES00-E599 -
PETYIATOPBl KUCIOTHOCTH, paspeixiurenn; E600- E699 - ycunmurenn Bkyca u
apomarta; E700-E899 — 3anacubie unaexcel; E900-E999 - rnazupyroimine areHThl,
yAy4dlIuTenu xueoa.
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4.2.4. Tema Ne 4 «Kputuuecku 3Ha4MMble HYyTPHEHTHI B PA3JIMYHbIX



rpynnax npoayKroB»

Heab: O3HAKOMUTBCS C BPEIHBIMHU [JIs1 340POBbsi KOMIIOHEHTAMU NMHUTAHUS
JUIi  MOTHMBHPOBAaHHOTO  COKpAILlGHHS UX  KOJIMYECTBA B  E€XKEIHEBHOM
YIOTPEOJIICHUMN.

KonTposabHbIe BONPOCHI:

KonTposabHbIe BONPOCHI:

1. Yrto noHUMaETCs MO KPUTHUECKH 3HAYMMBIMU TIPOYKTaMU ?

2. OCHOBHBIC UCTOYHUKH MOCTYIUICHUS CKPBITON COJIM B OPTaHU3M, KAKHE
3a00J1€BaHUS MOTYT OBITH CITPOBOIIMPOBAHBI MOBBIIIICHHBIM COJCPKaHUEM
COJIM, TOTPEOIISIEMOM ¢ MUILEBBIMU MTPOYKTAMU U OJII0AaMH ?

3. OCHOBHBIC UCTOYHHKH TMOCTYIUICHHUSI CKPBITOTO caxapa B OpPraHU3M, KaKue
3a00JIeBaHUs MOTYT OBITH CIPOBOIIMPOBAHBI MOBBINICHHBIM COJIEPKaHUEM
caxapa, noTpedJIIeMoro ¢ MUIIEBBIMHU MPOAYKTaMH U OIr0gamMu?

4. OCHOBHbBIEC UCTOUYHUKH MOCTYIUICHUS B OPTraHU3M HACBIIICHHBIX JKUPOB U
TPaHCU30MEPOB KUPHBIX KUCJIOT, Kakhe 3a00JI€BaHUSI MOTYT OBITh
CIIPOBOIIMPOBAHBI MOBBIIIIEHHBIM COJIEP’KAHUEM HACBIIIICHHBIX KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, MOTPEOIISIEMBIX C MUILEBHIMU
IPOJYKTaMH U 00 IaMu?

5. Kakue MeponpusiTus MOTYT MOBJIMATh HA CHUJKEHUE B MEHIO
coJiepKaHusl KPUTUIECKU 3HAUUMBIX HYTPUEHTOB?

CnpaBouyHble MaTepHAJIbI 110 TEMe:

["'oBOpst 0 310pOBOM MUTAHUU OOJIBIIIOE BHUMAHUE YENSETCS COKPAIECHUIO
NOTPeOJICHHST COJIM, caxapa, *XKUPOB KXUBOTHOTO TMPOMCXOXKIACHHS, B TOM UHCIE
IIPOAYKTOB UX COJAEPKAIIUX.

HyTpueHTsl, oOKa3pIBarlIMe HEraTUBHOE BO3JACHCTBUE HA 3I0POBbE U
TpeOyrolue perjaMeHTalluu TMpeeiIbHbIX 3HAYCHUN TMOJY4YUIM Ha3BaHUE
KPUTHYECKU 3HAYMMBIX HYTPUEHTOB.

[Ipn 5TOM HEOOXOJMMO YETKO MOHUMATh Kakue MPOAYTHl HECYT B cebe
CKPBITYIO yIpO3y.

HapamuBanue npou3BoAcTBa MUIIEBLIX MPOIYKTOB TIIyOOKOH MepepadoTKu,
ObICTpas ypOaHMU3aIlusg U U3MEHEeHHE o0pasa >KU3HU MEHSIOT TCHICHIIUU B 00J1aCcTH
nutaHus. JOCTYNMHOCTh W I1IEHOBasg MPUEMIIEMOCTh NPOAYKTOB, MPOLIEIIINX
rIIyOOKYI0 TEXHOJOTHYECKYI0 TepepaboTKy, ToBbImAOTCI. Bo BceM wmupe
HaceJIeHUe MoTpedIIsieT Bce O0Jble BHICOKOKATIOPUMHON MHUIIU CO 3HAYUTEIbLHBIM
COAEPKAHUEM HACBILIECHHBIX )KUPOB, TPAHC)KUPOB, CAXAPOB U COJIU.

Conb  sBISIETCS OCHOBHBIM HCTOYHHUKOM HaTpus. WM30bITOK HaTpus
COIPOBOXKJAETCS  NOBBIIICHUEM  KPOBSHOTO  JIABJICHHS,  MHOBBILICHHBIM
HaIpsDKEHHEM B paboTe CepIeUHO-COCYAUCTON CUCTEMbI, HAKOIIJIEHUEM KUJIKOCTH
B Opraiu3Me, HapylieHHEM OOMEHa  BEIIeCTB,  COMPOBOXKIAIOIIETOCS
dbopmMupoBaHreM U30BITOUHON MacChl Tesa. HaTpuil B 3HaUNUTENbHBIX KOJUYECTBAX
COJICPKUTCS B TMPOAYKTAaX ITOBCETHEBHOTO YMOTPEOJCHUS - B MOJIOKE, MJCE,
XJ1€000YJIOUHBIX HU3JENUSIX, MSCONMPOAYKTaX, CHEKOBOM MPOJYKIIMH, a TaKKe BO
BKYCOBBIX J100aBKax K muiie (coycel, mpunpasbl). Hatpuii comepKuTcsi Takke B
rJIyTaMmaTe HaTpusl, KOTOPBIA MIUPOKO MCIOIL3YETCs B KaUeCTBE MUILEBOM I00aBKU



BO MHOTHX PETHOHAX MHpA.

Ponb mepepaOOTaHHBIX MHINEBHIX MPOAYKTOB KaK HWCTOYHUKA COIH B
parrione OOBSCHSETCS TEM, YTO COJACpXKAHHE COJM B HHUX OCOOCHHO BBICOKO, a
TaK)KE TEM, YTO OHH MOTPEOJIAIOTCS YacTo M B Ooybmux KoimdecTBax. BO3
PEKOMEHJIYET B3POCJIBIM MOTPEOJIATh HE 0ojice 5 T' COaM B JACHD (4yTh MEHBIIEC
onHOM daiHON mokku). Jlms meredr B Bo3pacte oT aByx A0 15 mer BO3
PEKOMEHJIYET KOPPEKTHPOBATh PEKOMEHJIOBAHHOEC MaKCHMalIbHOE MOTpeOJICHHE
COJIU B CTOPOHY YMCHBIICHUS HCXOIs W3 HUX MOTpeOHOCTEH B DHEPTHUH TIO
CPaBHECHHIO C B3POCIIBIMH, YTO COOTBETCTBEHHO COCTABIIAET 3-5 I/CyTKH.

Jns  pemienuss rino0ainbHOM 33aauyd 1O CHUKEHUIO 3a00J€Ba€MOCTH
HACEJICHUSI OXXUPCHHEM, OOJIE3HSIMH CHUCTEMBl KPOBOOOpAIEHUS, HapsAy C
POYMMH MEPONPHSTHSIMH OOJBIIOE 3HAYCHHWE MMEET COKpAIleHUE MOTPeOICHNUs
conu. g peanuzanuu 3TOM 3aJayd Ha MONYJSALMOHHOM YPOBHE HEOOXOIHUMO
MPOBEJICHUE IIJIAHOMEPHOW pPabOTHI IO IMEPECMOTPY TEXHOJOTHYSCKUX KapT H
COKpAIllCHUEM B TEXHOJOTMHM IPHUTOTOBJICHHUS OJIIOA COJIM, TIOBBIIICHHE B
CTPYKType NuTaHus (PYKTOB M OBOIICH, MUPOKOE HHHOPMHUPOBAHHE HACCTICHUS O
JaHHOW TMpoOjeMe W ee MpUYMHAX. B JOMamrHuX YCIIOBHUSAX IEIecO00pa3Ho
MOCTEIIEHHO COKpaIlaTh KOJMYSCTBO BHOCUMOW B OJIfOJIa NMPH HPUTOTOBJICHHU
COJIM, yOpaTh ¢ 00CIEHHOTO CTOJIa COJIOHKY, IIpH (DOPMHPOBAHUHM MEHIO OT/IaBaTh
MPHOPHUTET C HU3KUM cojepkanueM Hatpus. CiemayeT OTMETHTh, YTO BKYCOBBIC
peIenTOphl YeJIOBeKa K IMOHMKEHHOMY IIOTPEOJICHHUIO COJHM  aIalTHPYIOTCS
TIOCTEIIEHHO, TPHOTKPBIBast 00JIee IMUPOKHUIA TUana30H BKYCOB.

HUmax, ocnosuvimu ucmounukamu nocmynienus hampusi (noeapeHnot conu)
B OP2AHU3M Uel08eKa SBISAOMCSL Xeb U XieOHble nPOOYKmbl, KOJOACHbLE U30ENUs U
MSACHblE KOHCEpPBbl, Cbipbl, KOHCEPBUPOBAHHbIE 080WU U COJIeHbs, COJIeHAs U
KON4eHasi polOHAsi NPOOYKYUsL, d makxdice npooykmol bvicmpozo numanusi (pacm-
@y0) u paznuunvie KomOuUHUpOsaHHBIE NPOOYKmbL (coycwl, Kemuynol u Op.).
Cooeporcanue nampus 8 Xaebo0ynouHvlx uzoeausix Koaedonemcs om 246 oo 499
mel100 2. Msacuvie xomncepswi cooepocam om 400 me oo .800 me/100z (ors
oonvuurncmea - oxono 600 mele), eapenvie konrbacnvie uzdenus om 800 oo 1000
mel100e, sapeno- u coipoxonuenvie 1500- 2000 me/100 2. Osownble koncepsvi u
conenwvst cooepacam om 600 0o 1100 me/100 e nampus. Coodepoicanue nampusi 8
poionvix koncepsax cocmasasiem 540-700 me/100 2, 6 xonuenou pvibe - oo 1000
me, a 6 conenotl - 6onee 4900 me/100 2. B nopyuu nekomopwix npodykmos ghacm-
@dyoa moocem coodepacamvcs 0o 1000 me nampusa na 100 ep. npooyxma.
Dusuonocuueckas nompedbHocms 6 Hampuu 051 oemeti cocmasasem om 200 oo 1
300 wmelcym. (credyem ommemums, umo Hampuil s6IAEMCL  BANCHEUULUM
OUO2EHHBIM  INEMEHMOM, HEOOXOOUMBIM OJisl NOO0EPIAHCAHUSL BOOHO-UEN0UHO20
banamca, nepeoauu HepHLIX UMNYIbCO8, HOPMANbHO20 YHKYUOHUPOBAHUS
KAEmoK).

OCHOBHbIMU  UCMOYHUKAMU O00OABNIEHHBIX CAXAPO8 ABNAIMCL  MYUHbIE
KoOHOumepcKkue  uslenus, MmMOpmvl U  NUPOJICHblEe, KOHGemvl, craoKue
KUCTOMOJIOUHblE NPOOYKMbL U MBOPONCHblE U30eNUsl, CAAOKUe 0e3aNK020bHble
HANUMKU, HeKMapwvl U coxocodepicawue Hanumku. 1100 dobasneHnvim caxapom,
KOMOpblil makoice ciiedyem yyumoléams npu Gopmuposaruu MeHio ciedyem



HOHUMAmMb 6ce 8UObl NPOCMbIX Yenego0o8 (caxaposa, cuponwvl, KpaxmaibHas
namoxa, meo u 0p.), 6HOCUMbIE 8 NUWEBOL NPOOYKmM OJisl NPUOAHUSL CLAOKO20
sKyca.

B coomseemcmeuu ¢ oeiicmgyrowumu I'OCTamu 6 cocmage neuenvsi Modscem
cooepaicamocss om 20 oo 45 2/100 2 caxapa, 6 xongemax 65-75 2/100 2, 6
nupooicrvix u mopmax om 30 0o 65 2/100 2. Kucromonounvie npodykmel, maxue
Kaxk tozypmul ppykmosvie om 6 0o 14 2/100 e, tioeypmer numveswvie 7-15 2/100 2.
CywecmeeHnnblil 6K100 6 nompebiieHue caxapa 8HOCAM 6e3aIK020IbHble HANUMKU,
komopwie codepacam 5-12 2/100 2 caxapa, a makoce coxkosas npooykyus u
nexmapwi - om 10 0o 35 2/100 2.

Vnompebnenue caxapa (6 uucmom sude u 6 cocmage npooykmos u 0.100) 8
konuuecmeax donee 40 elcymxu cywecmeenno nogvluaem pucku opmuposanus
U3OLIMOYHOU Maccvl mena, Oone3nell cucmemvl KpoBOOOPAWeHUsl, HAPYUleHULL
BOCNPUUMYUBOCU K UHCYIUHY U JIeNMUHy, YXyoulenus namamu, xapuecy. BO3
pekomenoyem oepanudums nompebnenue caxapa ¢ 20 elcym. (2 cmonoswvie
JIOJICKUL).

IIpobnema kapueca Xopouio 3HAKOMA 6CeM, HAYUHAS YiHce C OemcKo20
so3pacma. HMzeecmmno, umo 6axmepuu pomosou noioCmu RUmMaiomcs npocmulmu
caxapamu. B pesynbmame ux oicusHedesmenvbHOCmu 00pasyemcs KUciomda,
paspywaiowas 3y0HYI0 SMAlb U OeHMUH, YMO NO8blUAem PUCKU BOPMUPOBAHUS
Kapueca.

I'opmon  nemmun  Hecem  ungopmayuio 6 M0O3208Vl0 MKAHbL 00
VO0081eMBOPEHHOCIU CHEeOeHHOU Nnuwell U 6bl3blédem 6 Op2aHumMe Uy8Ccmeo
Hacvluenusi. Opyxmosa npenamcmeyem NONAOAHUIO TeNMUHA 8 MO32 U CO30aém
UCKYCCMBEHHOe 4y8CMB0 20100d. Y nt00ell ¢ pe3ucmenmHOCmblo K 1eNmMuHy Mo3e2
He NoaAy4aem HYNCHO20 CUSHALA, NOIMOMY UM CIOJNCHEe KOHMPOIUPOS8AmMb CE8OU
annemum. Hccnedosanus Ha Kpulcax NOKA3AAU, YMO Y HCUBOMHBIX, KOMOpble
ynompeonsaom pykmosy, evipabamovléaemcs 00bule 1enmuna, yem o0vbluHo. B
pe3yiomame, 4y8CMEUMEIbHOCIb OP2AHUBMA K HeM) CHUNCAEMCSl, HCUBOMHbIE
nocmosanHo xomam ecmo. Kozoa ¢pyxmosy youpanu u3z payuouna Kpwic, ypoeeHs
JIeNMUHA 8036PAUAICS 8 HOPMY, ANNemum cmaoduIUsUpyemcsi.

Hznuwnee esiceonesnoe ynompedienue caxapa CyuwecmeenHo nogvluidaem
pucku  opmuposanus caxapHo2o ouabema, Ymo ObLIO HOOMBEPIHCOEHO
nONYIAYUOHHBIM Ucciedosanuem (8 uccredosanuu npunumanu ywacmue donee 51
moicsauu uen.), npooondxcasuumcs ¢ 1991 no 1999 cz. bwviio doxaszano, umo y
n00etl, Komopwvle pe2yisapHo ynompe0Oisiom noociaujénuvie Hanumxu (1umonao,
CIAOKUl yail, dHepeemuKu, claokuil Koghe) puck gopmuposanus ouabema Obin
gvluLe, uem 6 KOHmpoIvbHou epynne 8 4,8 paza, neyeHouHol HedoCMamoYHOCMU — 8
3,4 paza. Takowce 6 ucciedosanuu ObLIO NOKAZAHO, YMO, €CIU YENIOBEK eHCEOHEGHO
8bINUBAEH CIMAKAH CIAOKO20 JTUMOHAOA, OH 8 CPeOHeM npubasisem 8 200, MoJbKo,
B C8A3U ¢ dIMUM pakmopom oxkono 6 nuwnux k2. Ewe oonum uz nebrazonpuammuoix
nOCNeOCMEULl  eHCeOHe8H020 U3DBLIMOYHO20 YNOmpeObleHUsi caxapa s6Jsaencs
He2amusHoe 6030elCmaue NOBbIUEHHO20 COO0ePHCAHUL caxapa 8 Kposu Hda
SUNNOKAMN, YMO CONPOBOAHCOACMCA CHUNCEHUEM KOSHUMUBHBIX 803MONCHOCMEL
Op2aHU3Ma - YXyouaemcs namsams, pa3eueaencs IMOYUOHAIbHASL MYNOCMb.



Lns peweHusi aenobanbHoU 3ada4qu o CoKpaweHUr Korudecmsea
nompebrisemo20 caxapa HeobxoOuma peanusauusi KoMmrrekca mep 1o
rnosbliweHuo oceedomrieHHocmu Oemel u ux podumersield O 61USHUU
caxapa Ha 300posbe, 8 m.4. 0 bbICMpPbIX U OMCPOYEHHbIX 3ghghekmax;
rnepecmomp mexHos/IoecU4eCKUx Kapm U CcoKpaweHue 6 mexHosioeuu
rpueomoersrieHus 6r1r0d caxapa, rnocmerieHHoe UCKIIro4YeHue u3 pauyuoHa
rnumaHus WKOJIbHUKOEB KOHaumepCKUX usdenud u 3ameuwjeHue Ux
cbpmeaMU u Cloaypmalvlu, nionyridpusayus ucriosib3oeaHusd HeKa!'IO,DUlebIX
caxapo3ameHumersedu.

OCHOBHbIMU  UCMOYHUKAMU HCUPA, HACHIWEHHBIX JHCUPHBIX KUCIOM U
MPAHCUZOMEPOS  JHCUPHBIX KUCTIOM  SAGIAIOMCA  NPOOYKMbL, NPOU3BEOCHHbIE C
UCNONIL308AHUEM  MACHO20 U MOJOYHO20 CbiPbsl, KOHOUMEPCKUE U30enusl,
HeKomopbvle 8UObl MACTIOHCUPOBOT NPOOYKYUU U COYCHL.

MscHvle npodykmul, makue Kax KoIOACuL, COCUCKU U CAPOENbKU, MSCHbIE
oenukamecvl, 20mosvie KyIUHaApHvle u3oeiusi, Noayphadpuxamvl U KOHCEPBbL,
HO3UYUOHUPYIOMCSL KAK UCTOYHUK NOJHOYEHHO20 DelKa ¢ 8bLCOKOU YC8OAEMOCbIO
U OUONIO2UYECKOU YEHHOCMbIO, 8 MOJice 6peMsi OHU SGIAIOMC OCHOBHLIMU
ucmounuxamu dmcupa. Coodepoxcanue 0Oerka 8 6apeHvlx KoIbacax, COCUCKAX U
capoenvkax xoneonemcs om 8% oo 13%, moeoa xax scupa om 15% oo 38%, npu
omom coomuouienue 6enoklycup cocmasnsem om 1:1,15 oo 1:4,75. B epynne
NOJYKONYEHbIX, B8APEHO-KONYEHbIX U ChIPOKONUYEHbIX KOAOAC U OelUKAmMeCHbIX
MACHBIX NPOOYKMO8 coomuoulenue 6enoklxcup wawe eo3pacmaem 6 CMOPOHY
npeobaaoanusn dmcupa. Codepocanue dHcupa 8 MACOPACMUMENbHBIX KOHCEP8ax,
BLINYCKAEMbIX NO HAYUOHALHOMY cmandapmy, Koaedremcs om 8% oo 35,0% u
3aeucum om 6u0a U COOMHOWEHUL UCHONb308AHHO20 Cbipbs. Ilpu smom ma dice
NPOOYKYUSL, HO NPOU3BOOUMASL NO MEXHUYECKUM YCIA0GUAM NPEONPUAMULL, MOHCEM
cooepaicams  3HAUUMENbHO OONbUlee Koauvyecmeo dcupa. B konoumepckux
U30enusax 6 3aBUCUMOCIU OM COCMABA KOMNOHEHMOB COOepIUCAHUE IHCUPA
oocmuzaem 30%. B comosvix coycax u matione3ax cooepaircanue Hcupa Moxtcem
oocmueamv 65%. Cooeporcarue HACLIUEHHBIX JICUPHLIX KUCIOM 6 MACHbIX
npooykmax xoneonemca om 3,3% oo 11,6% e 3asucumocmu om cooeporcarus
HCUpa U 6UOA UCNONL3YEMO20 Cblpbs, NPU IMOM Yy CYUWECMEEHHOU 00U
accopmumenma KOAOACHbIX U30enutl OHo cocmaesisiem 6 cpeowem 5-6%. B
MONouHOU npooykyuu npu yposue xcupa 0o 10% maxoce codepocumces 5-6%
HACHIUWYEHHBIX HCUPHBIX KUCTOM.

H36b1mounoe nompebaenue HCUpHOU nUWU Mmaxdice 60 MHO20M Onpeoensem
PUCKU  POpMUPOBAHUSI NOBLIUEHHOU MACChl mead, 3a001e8aHull Cucmembl
Kkposoobpawenus (amepockiepos3a), HapyweHuil dCupo8o2o o0OMeHa, GyHKyuu
neyeHu.

OmoenvHo credyem O0CMAHOBUMbCA HA MPAHCUZOMEPAX HCUPHBIX KUCTIOM,
00pazyiowuxcs npu 2UOPOLeHU3AYUU HCUOKUX pacmumenvHulx macen. Hmenno
MPAHCUZOMEPDL, OKA3bIGAIOM CYWECMBEHHOEe 6GIUAHUE HA PUCKU pA36UMUsL
cepoeuno-cocyoucmulx 3abonesanuii. [loamomy ux cooepaicanue 8 MacioHCUposou
NPOOYKYUU AGNAemcss noxkazamenem 0e30nacHocCmu U peaiameHmupyemcs. B
coomeemcmeuu ¢ oevicmayrowumu mpedosanuimu TP TC 024/2011 « Texuuueckuii



pe2lamenm Ha MACI0HCUPOBYIO NPOOYKYUIO» COOEPHCAHUE MPAHCUZOMEPOS
HCUPHBIX KUCTOM 8 MACIONCUPOBOU NPOOYKYUU He 00JIHCHO npesbiuiams 2%.
Cosdamernem memoOa audpozeHu3auyuu (rnpucoeduHeHus1 eo0opoda
K dgolUHOU ces3u) c4yumarom gbpaHuyy3ckoeo xumuka [lons Cabamee. B
urHe 1897 200a OH cOenan oOmMKpbiMuUe, 3anoXusuwee OCHOB8bI
npespauweHusi pacmumernibHo2o0 Macrna 8 meepdyto cybecmaHuyuro, 8 1912
200y nosy4qun 3a amo Hobernesckyro npemuto. Cabambe obHapyxursi, 4mo
MeJIkue 4Yacmuubl HUKess ClyXam XOpOoWUM Kamarnu3amopoM peakuuu
2a3oo0bpa3Ho20 eodopoda ¢ amurieHoM, rpocmetwum yarneeodopodom ¢
080lIHOU ces3bk. Ho eckope 8bISICHUMNOCh, YMO maKuMm XXe criocobom
MOXHO rpucoeduHsImb 8000p00 U K Opyaum eeuwecmeam ¢ O80UHOU
cesa3bto. B 1901 200y Hemeukul xumuk Bunbeernbm HopmaH npumeHur
amom mMemod 05 nepepabomku XuUOKUX pacmumersibHbIX Macesl 8
meepdbie xupbkl, a 8 1902 200y nosny4un Ha Heeo nameHm. [lpouecc
audpoeeHusayuu  (audpupoeaHue) npoucxooum  rpu  MpPOorycKkaHuu
gooopolda o0 OasrieHUeEM 4Yepe3 Mmacsrio, Hagpemoe 00 8bICOKOU
memnepamypbl (okonno 200 epadycoe Llenbcus). [Mpu amom 4yacmb
HeHacbIWEHHbIX XUPHbIX KUCIOM ripespauw,aemcsi 8 HaCbIUEHHbIE.
U3Ha4varnbHO 2udpo2eHuU3Uupo8aHHoOEe Macsio He cHUmasocb 8peOHbIM
u Oaxe pekomeHAOB8anocb Kak 300posasi allbmepHamuga XUBOMHOMY
Xupy. Hukoz2o He cMmymun mom ¢akm, 4Ymo npu YacmuyHou
a2udpozeHu3ayuu UsMeHsemcs rnpocmpaHcmeeHHasi Cmpykmypa MOJIeKyIT.
3Ha4yumersnbHass 4acmb HEHacCbIUWEHHbIX XUPHbIX kKuciom (0o 60%)
nepexodum u3 uuc-cpopmbl 8 mpaHc-cpopMmy. C MOYKU 3peHus
rnpouseodumersiel Map2apUHO8 HaKor/ieHUe mpaHC-U3oMepo8 8JlUsio Ha
ceolicmea xupa morsibKO Mos1oXuUmeJsibHO, NMOCKOJIbKY Mpueoousio K
M08bILUEHUI memnepamypbl rnnaeneHusi u meepdocmu.
['udpoeeHu3uposaHHbIe Macsia U Mapa2apUHbl Ha Ux ocHoge bbinu dewesrie
C/IUBOYHO20 Macna, Oonbwe XxpaHunuck (Oaxe 6e3 oxnaxoeHus)) U
r0360/1A/IU  MHO20pa3080€  UCMOob308aHUe rpu  Xapke. VIMEHHO
2UOpPO2EHU3UPOBaHHbIU Xup cmas ocHoeou uHOycmpuu “ghacm-gpyd" u
dsuzamersniem ee bypHo2o paszsumusi. B 1993 2ody e xypHane "JlaHuem"
gblWiia cmamesi, asmop Komopou Yonmep Bumnnem ymeepxdoars, 4mo
nompebrieHUe mpaHc-Xupoe8 rnpueoouUm K rnoebIWeHUo pucka cepOeyHo-
cocyducmbix 3aboneeaHud. MpuduHa, Mo MHeHUK asmopa, cocmosisia 8
moM, 4mO MmpPaHC-Xupbl B8bI3bI8AIOM  U3MEHeHUe COOMHOWEHUS
JIUMOnNpPoOmMeuUHo8 8bICOKOU U HU3KOU MIIOMHOCMU 8 CMOPOHY y8esrlu4eHUs
rnepesbix. 3mo 8 C8010 oyepedb  sAenigemcss  (hakmopom,
npedpacrionazaruumMm K amepockrepody. Ceou npedrnornoxeHusi Burnnem
nodmeepoun akmamu, rnodcHyumas rompebreHUe mpaHCc-Xupos 8
pauuoHe 85 mabicsi4 300p08bIX XEHWUH, a 3amemM 8 meyeHUe 80CbMU Jiem
peaucmpuposarn cpedu Hux 3abosieeaeMocmb U CMEPMHOCMb OmMm
cepoeyHbIx 3aboneesaHul. Konudyecmeo uHgapkmos, criydaee eHesariHou
cMepmu om cepdeyHo20 rnpucmyna U ebIpaxXeHHOCMb amepocKriepo3a
oKasalslucb cyuiecmeeHHo bonbwe cpedu mex, Kmo ece 3mu 80CeMb Jiem



€51 MHO20 MapeapuHos. Takum obpa3om, uccriefoeaHusi rokasasnu, 4mo
mpaHc-xupbl eedym cebsi uHayde, 4YeM UUC-XUPbl, HE mMmOJIbKO [Ipu
npu2omoesieHuUU nuuwu, Ho U 8 opeaaHu3sMme. Harnpumep, oOKa3aswucb 8
cocmase ¢bocghonunudos KremoyHbIX MembpaH, OHU enusitom Ha pabomy
b6erikosbIx MOJIEKYs, MPOHU3bIarWUX MeMbpaHbl, maK Ha3bleaemMbIX
mpaHcMembpaHHbIx besrikog. A 3mo 8 8ot o4epedb Hapywaem repedaydy
CuzHaros rpu e3aumodelicmeuu 20PMOHO8 C peuernmopamu, OCKObKY
peuenmopbl KakKk pa3 fensomcs mpaHcMembpaHHbIMU  benkamu.
Cmpadaem mpaHcriopm geujecms, 8e0b berikosble KaHaslbl 0515 nepeHoca
MOJIEKYST Yepe3 MembpaHy makxe OMmHOCamMcs K mpaHCcMeMbpaHHbIM
benkam. Tak Kak ¢gbocghonunudbl S6MsH0MCH ewe U cbipbeM 0519 cuHme3sa
MOJIEKYIT UMMYHHOU CUCMEMbI, Halluque 8 HUX XKUPHbIX KUC/I0Om 8 mpaHc-
KOHghopmauyuu rnpueodum K HapyweHur 6uoxumuu eocrnasiumersibHbIX
npouyeccos. MoMUMO ro8bIWEHUSI puUCKa pa3eumus amepockrieposa u
conymemeayrowux 3abonesaHul cepdua U cocydo8, mpaHCc-u3oMepsbl
npusodsim K CHUXEHUK 4yscmeumesisHOCmuU KremoK Mooxes1y004HoU
)Xernesbl K UHCYNuUHy — pasgusaemcsi duabem 2-20 murna, XpOHUYECKUE
gocrasniumeribHble MpoUecchl, oxupeHue. Takum obpa3om, ecru 8Mecmo
HOpMasilbHO20 CcmpoumesibHo20 Mamepuarna opaaHu3My rpedrnazaromces
mpaHc-u3omepsbl, obpasyromcs dechekmHble buosiocudeckue cmpyKmypeal,
S6r1suUEecs nPUYUHOU ¢hopMuUpPOB8aHUS HapyweHuUl 300p08bS.

Ana  ymeHbweHus nompebrnieHuss mpaHc-XXupos8 Heobxooumo
UCKMIOYUMb U3 payuoHa numaHusi MapeapuHbl, pocMampusams
amuKemku Ha ripuobpemaemsbie npoOyKmMbl Ha rpeomMem codepxxaHusi 8
HUX mpaHC-U30Mep0o8 XUPHbLIX Kuciom.

Lns peanusauyuu npuHUUno8 300p08020 numaHusi 8 OoMauwHUXx
ycrnosusix Heobxooumo cobmodame «[llpasuno mapernku», Komopoe
s8r155eMecsi Xxopowum rnoodcriopbem 058 cocmaessieHUsi OCHO8HO20 rpuema
nuwu u 8o MHoz2oM obecriequsaem cbanaHCcupo8aHHOCMb MUMAaHUs.
Wmak, Heobxodumo, ymobbl Ha maperike ecez0a bbiniu rnpodyKmal, Mo
MeHbwelu mepe, namu ueemos (pasHoobpasue u obecrieyeHue
gumamMuHamMu U MUHeparibHbIMU eeuwecmeamu); [10/108UHY mapersiku
OO/MKHbI  cocmaesiimb  pasfiuyHble caflambl UUu 080WU 8 HapeskKe,
MPUMEPHO 4Yemeepmb mapesiku Moxem 3aHuMamb OCHO8HOU rpodyKm,
makou Kak pblba, nmuua usu Msico; oCmaswytocs Yemeepms 3ariosiHsaume
2apHUPOM, MakuM Kak puc, kapmocdperib, 2peydka, MakapOoHbl U m.rl.

Ouenka Macchbl TeJIa U PUCKH 310POBbIO NPU U30bLITOYHOI Macce TeJa.

J11st BBISIBJICHHSI N30BITOYHOM MACCHI TEJA, OKUPEHUS U OIEHKH €T0 CTCTICHH
J0CTaTOYHO MU3MEPHUTHh POCT U Maccy Teja pebeHKa, a 3aTeM pacCUMTaTh MHIEKC
MAacchl Tella. JTOT MOKa3aTelh PACCUUTHIBACTCS OYEHB JIETKO: HEOOXOIMMO MacCy
TeJa B KT pa3IesiuTh Ha JJIMHY TeJia B M, BO3BEJICHHYIO B KBaJIpar:

Tab6mn.1. 3naueHuns MHAEKCA MAcChl TeJa, CBUIECTEILCTBYIONNE 00



M30BITOYHOM Macce Tena u OXKNPCHUU

Bospact N30bITOUHAs Macca Tena OxupeHue
MaJThUUKH JIEBOYKH | MaJb4YHKHU JIEBOYKHU
/ 17,9-20,5 17,8-21,5 20,6 21,6
8 18,4-21,5 18,3-22,7 21,6 22,8
9 19,1-22,7 19,1-24,0 22,8 24,1
10 19,8- 23,9 19,9-25,3 24 25,4
11 20,6-25,0 20,7-26,6 25,1 26,7
12 21,2-25,9 21,7-27,7 26 21,8
13 21,9-26,7 22,6-28,7 26,8 28,6
14 22,6-27,5 22,3-29,0 27,6 29,1
15 23,3-28,2 23,9-29,3 28,3 29,4
16 23,9-28,8 24,4-29,6 28,9 29,7
17 24,5-29,3 24,7-29,9 29,4 30,0

bonee nonHble cBEACHUS O HAJIMYUU WM OTCYTCTBUU M30BITOUHOM Macchl
TEla MOYKHO IIOJyYUTh C HCIOJIb30BAaHUEM METO/a OHOMMIIETAHCOMETPUU U
(pakUMOHUPOBAHMEM MACChl Tella Ha OCHOBHBIE TKAHEBbIE KOMIIOHEHTHI:
KUPOBOM, MBIIICYHBIM M KOCTHBIM. bromMIienancomeTpusi MpeacTaBisieT co0oi
COBPEMEHHYIO alNapaTHYI0 TEXHOJOTHIO /Il KOMIUIEKCHOW OLICHKH COCTaBa TeJa
4elloBeKa M ero OOMEHHBbIX mporeccoB. OHa MO3BOJSET JOCTOBEPHO OIICHUTH
MPOLICHTHOE COOTHOILIEHHWE MAacChl MBIIIL, >KHUPOBOM M KOCTHOW TKaHU, BOJBI,
auM(dbl, KpOBM M BHYTpeHHUX opraHoB. Ilpomeaypa 0e3007e3HEHHAsT W
oe3onacHas. [IpuMeHseTcss B TMarHOCTUYECKUX LENSX M MO3BOJSET Ka4eCTBEHHO
OLICHUTH COCTOSTHUE U PE3EPBBI OPraHU3Ma, a TAKKE PUCKH IS €r0 310POBbSL.
N30pITOUHOE KOJIMYECTBO >KHpa, PABHO KaK U €ro Ae(uUUT, OTPULIATEIbHO
BJIMSIET Ha padOTy BHYTPEHHUX OPraHOB M MOXKET yKa3blBaThb Ha cOou B pabore
SHIOKPUHHOW CHCTEMBI, HE3I0POBO€ IUTAaHWS M COKPAILEHUS JBUTATEIbHOU
aKTUBHOCTH. AKTHBHas kiertoyHas macca (AKM) — 3To mMacca Bcex KIIETOK Tela
opranuzma 60e3 sxupa. [loreps AKM BMecTO KHpPOBBIX KIETOK MPEICTABIISCT
OOJIBIIYIO OMACHOCTh MPU CHUYKEHUHU Beca, I03TOMY JIAHHBIN MMOKa3aTeNb SBISETCA
OJIHUM U3 BaXHBIX U MH()OPMATHUBHBIX ITPU KOPPEKIMH JETCKOTO OKUPEHUS.
OcHOBHOI1 0OMEH BEIIECTB — 3TO MOKA3aTelhb MUHUMAILHOTO CYyTOYHOTO
pacxona JHEPIUH, HE00X0AMMOM OpraHu3My U1 HOPMaJIbHON
paboTOCTIOCOOHOCTH, TIO CYTH - 3TO KOJUYECTBO KaJIOPHiA, KOTOPOE HEOOXOIMMO
opranu3my g (QyHKUHOHUpPOBaHUS B mokoe. Mcxonas W3 BeNTUYMHBI OCHOBHOTO
oOMeHa W 3HaHUA (PaKTUUYECKUX SHEProTpar pedeHKa, MOKHO TOYHO PACCUUTATH
HEOOXOUMYIO MOTPEOHOCTDH B KAJIOPUSAX CYTOYHOTO pallioHa MUTAHUS .
Koim4ecTBO XKMAKOCTH B OpPraHU3ME 3TO — IOKa3aTelb, MO3BOJISIOLINAN
OIPEICTUTh HAIUYHE BHYTPCHHUX OTEKOB (MEXKKIICTOYHAS YKUIKOCTh), TYCTOTY
KpOBU U JIMM}bI (BHYTPUKICTOYHAS), a TAK)KE JHATHOCTUPOBATH 00E3BOKUBAHHE
opranusma. [lo maHHOMY MOKa3aTeat0 MOXKHO OIpPEAeNUTh, KaKoe ONTHUMAbHOE
KOJMYECTBO BOJbI HEOOXOUMO MUTh PEOEHKY B TEUEHUE JIHS.
CkeneTHO-MbIIIIEYHasl Macca — MoKa3aTesb, HEOOXOAUMBIH JJI1 yTOUHEHUS



U ONTUMH3AIUU 00bEMOB (PU3NYECKUX HATPY30K.

MunepanpHas Macca Tela — HHPOPMHUPYET O COJASPKAHUH MUHEPAThHBIX
BEIIIECTB B MSTKHAX M KOCTHBIX TKaHSX, MMOKa3aTelh Ba)KE€H JUISI OIICHKH OOMEHa
MUHEPAJIOB, B T.4. NMpHU AehULIUTE WM U30BITKE MACChl TeJla B MpoIliecce JICYCHUS
IUIS1 UCKIIFOYEHUS TIOTEPU MUHEPAJIOB U3 TKAHEH.

Yem OoJibllie JUIIHUX KWJIOTPAaMMOB y peOEHKa, TeM CJIOXKHEe
(GYHKIIMOHUPOBATh OPTAaHW3MY - TIOBBINIACTCS HArpy3Ka Ha MHIICBAPUTEIBHYIO,
CEpPACYHO-COCYAUCTYIO, [bIXaTEIbHYID M HEPBHYIO CHUCTEMBI, OTMEYaeTCs
MOBBIIEHHOE HAIPSYKEHHUE OMOPHO-ABUTATEIBHOTO aIlapara.

B 3aknroueHun o00yuyeHUs, XoOdeTcsl OOpaTUThCA K COYETAaHUIO CJIOB
TCUXOJIOTUS» U «nuTaHue». CeromHs Bpsi JU Yy KOTO BBI3OBET CETOIHS
HenoymeHue Borpoc: «Kakoe, cOOCTBEHHO, OTHOIIEHHUE ICHXOJOTUS HMEET K
MUTAHUIO, & TUTAHKUE K TICUX0yI0orun?» COBpEMEHHBIE JIIOJIU YKE IaBHO OCO3HAIN
HEPa3pbIBHYIO CBSI3b MICUXOJIOTUYECKOTO U (bU3HOTOTUYECKOTO
(GYHKIIMOHUPOBAHUS YEJIOBEKA, U3 YETO MOXKHO CAEJIATh CJICAYIOIINI BEIBO: €CITU
y 4eJIOBEKA YTO-TO HE B MOPSAKE C JUIITHUM BECOM, MPUUYUHBI CIEAYET UCKATh HE
TOJIbKO B KaOWHETE Bpaua-IueTosiora Wik ractpodHrepoiiora. OcHoBHast ¢hopmysia
MICUXOJIOTUYECKU TIPABMIIBHOTO OTHOIIEHUS K €]1e: «eCTh, YTOOBI KUTh, a HE KUTH,
YTOOBI €CThY.

Bwmecrte ¢ TeM, momnbiTaeMcsl MOHATH MOYEMY TMEUEHbE C MIOKOIaA0M UMEET
TaKylo BJIaCTh HaJ MUWJUTMOHaMU nietei? [louemy dem OoJibliie €ilib, TEM CUJIbHEE
xouerca? Kyaa wucnapsercs HWHCTUHKT CaMOCOXPAaHEHUsS, KOTOPBIA JOJDKEH
yAEpKHUBaTh OT Tmepeenanuss? Mo3r 3amporpaMMupoBaH TakK, YTO YMEET
COCPEIOTOYMBATHCS TOJIBKO HA CAMBIX CHJIBHBIX CTUMYyJax. Hanpumep, Takux, Kak
BKycHas efa. Ocobas Jir000Bb K HEKOTOPBIM OJII0JIaM CTOUT Ha TPEX KUTaxX: KHUpPE,
caxape W Ccoiu. A UMEHHO OHM M OTHOCSTCA K KPUTHUUYECKH 3HAYUMBIM
HyTpueHTaM. OHU aKTUBUPYIOT OMUOUIHBIX HEPBHBIC KJIETKHU, KOTOpPbHIC IaApAT
YIOBOJIbCTBUE U OJJHOBPEMEHHO MOACTETMBAIOT AIMIMETUT, 3aCTABIISASI XOTETh €IIE U
emte. [lomumo ynoBonbCcTBUS, obOnerdaercsa 00Jb, BpEMEHHO CHUMAETCS CTpecC.
UeM xupHee, claiie U COJOoHee MPOAYKTHI U OJt07a, TeM OO0JbIIE BO30YKICHHE
OTMMOUJIHBIX HEHPOHOB, TEM CHUJIbHEE YIOBOJILCTBHE M TE€M BbIIIE MOTPeOJCHUE
NUIIM, BBIIIE PUCKHM OXHPEHUS M TPOYUX COIMYTCTBYIOIIUX 3a00JI€BaHUM.
MupoBass UHAYCTpUS NUTAaHHUS JE€JAaeT MWUIMApAbl Ha 3TOW HE3aMBICIOBATOU
dopmyne «xKup - caxap - COJIb», TNpeBpaiias IMPOCTO BKYCHYIO €1y B
CYHEPBKYCHYIO U cymepBpenHyto. OQHaKo CYNEepBKYCHOCTh HAcCTymaeT OBICTpO, a
BOT CYIEPBPEIHOCTh NPHUXOIUT OTCPOYEHO, a ¢ Hel U OykeT 3aboJieBaHUU,
CYIIIECTBEHHO CHUKAIOIIUN KaueCTBO KU3HH.
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4.3. Yueonwv nnan:

Ne  [Tema KonunuectBO yacos
JEKIHS | caMm. MPaKT. BCEro
pabora |pabora
1 BBogHoe 3aHATHE — HHCTPYKTaXK 1 1 2

I10 UCITOJIb30BAHUIO CEPBUCOB
IIPOTPaMMBbI, BXOJHOE
TECTUPOBAHUE

2 | Ponb 1 3HAYMMOCTH TTUIIIEBOTO
dakTOpa B COXpaHEHUU U
YKPETUICHUH 370POBBS HACEICHUS,
npoduIakTuKe 00JIe3Hen



https://doi.org/10.1152/ajpregu.00195/2008/
http://ajpregu.physiology.org/content/295/5/R1370
http://ajpregu.physiology.org/content/295/5/R1370
http://ajpregu.physiology.org/content/295/5/R1370
https://doi.org/10.1136/bmj.e7492
http://www.bmj.com/content/346/bmj.e7492?view=long&pmid=23321486
http://www.bmj.com/content/346/bmj.e7492?view=long&pmid=23321486
http://www.bmj.com/content/346/bmj.e7492?view=long&pmid=23321486
javascript:;
javascript:;
javascript:;
https://www.ncbi.nlm.nih.gov/pubmed/20693348/
https://www.ncbi.nlm.nih.gov/pubmed/20693348/
https://www.ncbi.nlm.nih.gov/pubmed/20693348/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Popkin%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=20693348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=20693348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=20693348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Willett%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=20693348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Willett%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=20693348
https://www.ncbi.nlm.nih.gov/pubmed/20693348
https://www.ncbi.nlm.nih.gov/pubmed/20693348
https://www.nkj.ru/archive/articles/9780/

NUBUIM3AaOWH, IIPOMEIKYTOUHOC
TCCTUPOBAHUC

3 | OcHoBBI pu3HONOTHH
MALLIEBAPEHUS, TPOMEKYTOYHOE 1 1 1 3
TECTUPOBAHHE

4 | OcHOBHBIE KOMIIOHEHTHI NHUIIH,
IIPOMEKYTOUYHOE TECTHPOBAHUE

5 | Kputnuecku 3HauuMble
HYTPUEHTHI B PA3JIMUHBIX FPYIIIax
MIPOJIYKTOB, IPOMEKYTOYHOE
TECTUPOBAHKE

6 |Urorosoe 3ansgaTHE 1 1

Bcero 5 5 5 15
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