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[Tpunoxxenue 2
YTBEPXJIEHA

npuka3zoM PocriorpedHaazopa
or 07.07.2020 Ne_ 379

OBYYAIOIIAA (IIPOCBETHUTEJIBCKAS) IIPOI'PAMMA
10 BOIIPOCAM 310POBOI0 MUTAHUS
IJIS1 1eTel IKOJbHOI0 BO3pacra

I. O61ue nos1oxkeHus

OOyuyaromiasi  IPOCBETUTENbCKAs  MporpamMmamiisi  IIKOJIbHUKOBKOCHOBBI
3M0pOBOTO  MWUTaHUS»  NpeJHa3HaueHauIsl  oOywaroumxcs (9-11  kiaccoB)
o0mieoOpa3oBarenbHbIX opranusanuil. [lporpamma paspaborana B HeNsIX peaau3anun
¢denepanbHOoro nmnpoekta «POpPMUPOBAHHME CHUCTEMbl MOTHUBALMU TpPaXKIaH K
3I0pOBOMY 00pa3y »KH3HHM, BKIIOYas 3/J0pOBO€ NHUTAaHME U OTKAa3 OT BPEIHBIX
npuBbldeK (YKpersieHre OOLIECTBEHHOIO 30pPOBBS)» HAIMOHAJIBHOIO IPOEKTa
«emorpadus» u B coorBerctBuM ¢ I[lnmanom meponpustuii PociotpeOHanzopa mno
peanu3anuu MeponpusaTUi (eepalbHOr0 MPOEKTa «YKpEIIeHHe OOIECTBEHHOIO
3nopoBbs» Ha 2019 roxm wu nmepcnektuBHbid nepuon  2020-2024  ronos,
YTBEpKJIEHHbIM TIpuka3oM PocnotpeOHanzopa ot 25.01.2019 Ne 29, nns peuienus
3ama4 1o (OpMHpPOBaHUIO Cpenbl, CHOCOOCTBYIOUIEH MOBBIICHUIO
MH()OPMUPOBAHHOCTHU T'paXkJaH 00 OCHOBHBIX MPUHIIMIIAX 3I0POBOTO MUTAHUS.

B nporpamme npezcrasieHa mHpopmainus 00 OCHOBaX 310pOBOTO MUTAHMS,
3HAYMMOCTH BHUTAMHMHOB M MUKPORJIEMEHTOB JUJIi TAPMOHHYHOIO POCTAa U PA3BUTHA,
palMoHaIbHOTO PEXKMMa IMUTAHUS, BBIPAOOTKHU 3J0POBBIX MULIEBBIX CTEPEOTHUIIOB
NOBE/ICHHUS U MUILEBbIX MPUBBIYEK HA 3TAIle pOCTa U Pa3BUTHUS peOCHKA.

I1. IlesieBoi pa3mena

2.1. AkmyanbHocmb npocpammol.

31M0poBOE MHUTAHWE SIBISCTCS OJHUM M3 0a30BBIX YCIOBHM 3I0POBbS JCTEH,
dbopMHpyEeT 370pPOBBIC CTEPEOTUITBI THTAHHS, 3J0POBOC THUIICBOC ITOBEICHUE
MO/IPACTAIOIIET0 TIOKOJICHUS Ha TIePCIEKTUBY. B HacTosIee BpeMs y 3HAYUTEIIBHOTO
YyuciIa ASTeH yKe K IMIKOJIBHOMY BO3pacTy (GOPMHUPYIOTCS MATOJOTUYECKHUE TTUITICBBIC
MIPUBBIYKH - H30BITOYHBIN 110 KAJIOPUHHOCTH YXKHH, YpE3MEPHOE TIOTPEOICHUE COJTH U
caxapa, JISTKUX YIJICBOJIOB (MPEANOYTCHHE MPOIYKIIMA C BBICOKHM COJACpPKaHUEM
caxapa (KOHIUTEPCKUE U3NIETUs, CIAJKUE BBHINICYKA W HAMUTKH), XUpPa M COJHU
(kombacHble w37eMUsT W COCUCKH, (acT-Pya), OTMeUaroTcs 3HAYUTEIbHBIE TI0
MPOJOJDKUTEILHOCTH  TEPEPHIBBI  MEXKIY  OCHOBHBIMH  TMPUEMaMH  TIHIIIH,
MHOXECTBEHHBIC ~ HEYIOPSAJIOYCHHBIE  TEPEKYyChl. IJTO  TOBBIIMIACT  PHUCKU
dbopMHUpPOBaHUS TTATOJIOTHH KETYIOYHO-KUIIIEYHOTO TPAKTA, YHAOKPUHHONU CUCTEMBI,
YBEIMYHMBACT PUCK PA3BUTUS CEPIACYHO-COCYIUCTHIX 3a00eBaHUM, W30BITOYHOM
Macchl Tena, caxapHoro pauabera. IloaTBepkaeHMEM MPOOJIEMBI  CITy)Kat
peruCTpUpyEeMbIC TIOKa3aTen 3a00JICBaEMOCTH JETeH M IOAPOCTKOB CaxapHBIM
nuabeToM U oxkupenueM (puc.l).



42

400 4000
- S 11 BTI — =04 POCTEKN
350 — 11 ETI — 00 DOCTEN 3500 O,D_
300 o © 3000 it
C:]’ e C:"
250 —O:.—C" 2500 e
200 4= 7 2000 117
150 1500
100 'TWAM 1000 _M
50 500
0 T T T T T T T 0 r . . . r . r
2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018
a) caxapHblii 1uader 0) o:xupeHue

Puc.l. lunamuka o0meii 3a00/1eBaeMOCTH JeTeil ¥ MOAPOCTKOB
3a2 2014-2018 rr. (na 100 ThIC. HaC.)

Bropoii acnekt mpo0OsieMbl - HEIOMOJIY4YeHHE JAE€TbMU Ha JTale pocTa U
Pa3BUTHSI HEOOXOAUMOIO KOJIMYECTBA OCHOBHBIX MUTATEIbHBIX BEIIECTB, MUHEPAJIOB,
BUTAMHHOB,YTOTAKXKE MOXKET TMOCITY>KUTh MNPUYMHON (POPMUPOBAHUS HAPYIICHUN
3JI0pOBBS JIETEH, B IEPBYIO OUEpElb 3TO - 3a00seBaHMsl, 00YyCIOBIECHHbIE EeDUIUTOM
OMOJIOTMYECKH IIEHHBIX BEIIECTB B pAaIlMOHE €KEJHEBHOTO NHUTaHUA peOeHKa,
CHIKEHHE YMCTBEHHOM U (pu3nueckoil paboTOCOCOOHOCTH JI€T€, KOTHUTUBHBIX U
(yHKIHOHATIBHBIX BO3MOXHOCTEHN pacTyIlEero Oprann3ma.

B 2019 rogy ®enepansueiv 3axkoroM oT 01.03.2020 N 47-03'66u10 BBEIEHO
MOHSITUE 3I0POBOTO MUTaHU, peaycMaTpuBarolee 0053aTENbHOCTD
peanu3anuupsga MPUHIUINOB, B TOM 4YHCie: 1) HCHOJIb30BaHHE B MEHIO OO/,
peUenTypbl KOTOPBIX, MPEAYyCMAaTPUBAIOT COXPAHHOCTh HMCXOJHOW OMOJIOrMYECKOU
IEHHOCTH MUIIEBLIX MPOIYKTOB, MUIIEBHIX MPOAYKTOB CO CHUYKEHHBIM COJIEPKAHUEM
HACBIIIEHHBIX JKUPOB, MPOCTHIX CaxapoB, MOBAPEHHOW COJM, a TaKXe MHUIIEBBIX
MPOJYKTOB, OOOTAIICHHBIX BUTAMHUHAMU, MUIIEBHIMU BOJOKHAMU U OMOJOTUYECKU
aKTUBHBIMU  JOOaBKaMH; 2)  COOTBETCTBHE  JHEPreTUYECKON  IIEHHOCTHU
9HEpro3arpaTaM, XMMHUYECKOTO COCTaBa OJIOM - (PU3HOJIOTUYECKUM TOTPEOHOCTSIM
OpraHu3Ma B MakpO- U MUKPOHYTPUEHTaX; 3) pazHooOpa3ue MEHIO; 4) ONTUMAaIIbHBIN
PEXUM MUTAHUS; 5) COOMIOACHUE CAHUTAPHO-IIHUIEMUOJIOTHYECKUX TpeOOBaHUN Ha
BCEX JTamax oOpallleHUs] MUIIEBbIX MPOAYKTOB (TOTOBBIX OJf01); 6) HCKIIOUCHHE
UCIOJIb30BaHUs (hanbCU(PUIIMPOBAHHBIX MUILIEBBIX MPOAYKTOB.

B Crparernn mnoBbllIeHHs KadyecTBa IMHILEBOM NpoaykKuuu B Poccuiickoin
Oenepannu 10 2030 roga, BBEIEHO OMNPEAEIEHHWE KAauyeCTBA MUIIEBBIX MPOIYKTOB,
OTpeeNsieMOe KaKk COBOKYIMHOCTh MOTPEOUTETBCKUX CBOMCTB ((PU3UKO-XUMUUYECKHE,
MUKPOOHOJIOTUYECKHE W OpPraHOJICITUYECKHUE), DHEPreTUYECKYyl0 U MHILEBYIO
LEHHOCTh, CIIOCOOHOCTH YIOBJIETBOPATH IMOTPEOHOCTH YENOBEKa B MUIIE NpU
OOBIYHBIX YCJIOBUSIX HCIOJB30BaHUS B LENAX O0OECIEUEHUS COXpPaHEHHs 30POBBS

1®e)1epaﬂLHLH71 3akoH oT 01.03.2020 N 47-®3 "O BHeceHuun n3meHenui B OepepanbHblil 3ak0H "O
KayecTBe M O€30MaCHOCTH MHUIIEBBIX MPOAYKTOB" M crartbio 37 DepepanpHoro 3akona "OO
obpazoBanuu B Poccutickoit @enepammn"
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YyeJIoBeKa.

Bomnpockl opranuzanuu paboTsl ¢ IE€TbMU U TMOAPOCTKAMU, UX POJIUTEISIMUIIO
MONyJISIpU3allii 3HAHUW O 3J0POBOM MUIIEBOM MOBEACHUU, 30POBOM MUTAHUU, HA
dboHe perucTpupyeMol IMHAMUKH PACIPOCTPAHEHHOCTU OXHUPEHUS, CaXapHOIO
nuabera, a TakKe IMPUHATHIX HA TOCYAapCTBEHHOM YPOBHE CTPATErMYECKUX
JIOKYMEHTOB 110 OpTaHU3aI|H MUTAHUS JAeTel, IPUOOPETAIOT 0COOYIO aKTyaIbHOCTb.

B canuTapHO-TIPOCBETUTENHCKON Mporpamme MpeacTaBieHa uHbopMaius o0
OCHOBaxX 3/I0POBOTO MHUTAHUS, 3HAYMMOCTH BHUTAMHUHOB M MHUKPOAJIEMEHTOB JIJIs
FapMOHUYHOTO POCTa M Pa3BUTHS, PALMOHAIBLHOTO PEKMMa MUTAHUSA, BBIPAOOTKU
3JI0POBBIX MUIIEBBIX CTEPEOTUIIOB TTOBEACHUS U MUIIEBLIX MPUBBIYEK HA ATAre pocTa
U pa3BUTUS peOCHKA.

2.2. llenv npozpammeol.

dopMupoBaHuE Y O0yYaIOMIMXCA 3HAHUM 00ECTeUnBaIONIUX UM OCO3HAHHYIO
NOTPEOHOCTh B 30POBOM MHTAHMM KAaK OCHOBHOM 3JIEMEHTE3J0POBOro 00Opasa
KU3HH.

2.3. 3aoauu npozpammol.

1. OcBoeHue 00ydYarOUIUMUCS 3HAHUW O POJU U 3HAYMMOCTH MHIIEBOTO
(dakTopa B COXPAaHEHUM U VYKPEIUICHHHM 3/I0POBbSI HACEJICHUS, NPOPUIAKTHKE
00Je3HeN IUBUIIA3AIUY.

2. ®opmupoBaHue 0a30BBIX 3HAHUK 00 OCHOBAX (PM3UOJIOTUN MUIIEBAPEHUS U
3HQUMMOCTH PEXUMa IHUTAHUS, OCHOBHBIX KOMIIOHEHTOB IHUIIA WU KPUTUYECKU
3HAYMMBIX HYTPUEHTOB B MPO(PHUIAKTUKE HAPYIICHUM 370pOBbs, OOYCIOBIECHHBIX
MUIIEBBIM (AKTOPOM.

3. dopmupoBaHHE Yy JeTe HEOOXOJMMBIX HABBIKOB OOECIICUMBAIOIIUX WM
OCO3HAHHYIO MOTPEOHOCTH B 3/I0POBOM IMHUTAHUM KaK OCHOBHOM 3JIEMEHTE oOpasza
KU3HU.

2.4. llenesan ayoumopusn npozpammol.

OOyuaroutuecst  5-11  kmaccoB  001ieo0pa3oBaTebHBIX — OpTraHU3alNM,
pabOTHUKH OOIIECTBEHHOTO MUTAHUS, POAUTENIN 00YyUaOLIUXCS.

2.5. Mexanusmul peanuzayuu npozpammol.

[Iporpamma peanuzyercss B (OpME TEMATHUYECKHX KIACCHBIX YacoB,
POAUTENBCKUX COOpaHUM, HHBIX OPraHU3AIIMOHHBIX MEPOIIPUSTUM.

2.5.1. Pazpabomka npozpammol.

[Tporpamma COCTOUT u3 YEThIpEX TEMaTUYECKUX paszaenos,
MPEIyCMaTPUBAIOIIUX OCBOEHHE OOYYaIOIMIMMHUCS 3HAHUM O POJIM M 3HAYUMOCTH
NUIIEBOTO (akTopa B COXPAaHEHWH W YKPEIUICHUH 370POBbS  HACENEHUS,
npodriakTuke Oone3Hed NHMBWIM3ANUMK; (GOpMUpPOBaHWE O0a30BBIX 3HAHUN 00
OCHOBax (hU3MOJIOTUM THUINEBAPEHUS W 3HAYMMOCTH PEKMMa TMUTAHUS, OCHOBHBIX
KOMITIOHEHTOB THINM W KPUTUYECKM 3HAYUMBIX HYTPUEHTOB B MPOPHUIAKTUKE
HapylIeHUN 370pOBBs, OOYCIOBJICHHBIX MHIIEBBIM (akTopoM; (HOpMUpPOBAHUE
HEOOXOJMMBIX  HABBIKOB  O0ECHEYMBAIOIIMX  OOYYaIOIIMMCS  OCO3HAHHYIO
NOTPEOHOCTH B 3J0POBOM IMUTAHUU KaK OCHOBHOM 3JIEMEHTE 00pa3a >KU3HHU.

2.5.2. Bueopenue npozpammol

Bueapenue mnporpamMmbl OCyIIECTBISIETCS Ha 0asze o00Ieo0pa3oBaTeIbHBIX
OpTraHU3AIUN.
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2.5.3. Peanuzayus npozpammot.

OcHoBHbIE (HOPMBI peaan3alui IporpaMMBbl - TEMaTHUYECKHE KJIACCHBIE Yachl,
POIUTENbCKUE COOpaHus, WHBIE OPTaHMU3AIMOHHBIE MEPONPUSTUS, TPOBOAUMEIC
COBMECTHO C 00YYarOIUMHUCS U POAUTEISIMHU.

2.6. Ilnanupyemoie pe3ynbmanivl 0C60EHUA RPOZPAMMDBL.

[IporpaMmma mpemycmaTpuBaeT KOMIUIEKCHOE  PAacCMOTPEHHE  BOIIPOCOB
3M0POBOTO THUTAHMUSA, O3HAKOMJIEHHE C TMPUHIUIAMH 30pPOBOTO  MHUTAHMUS,
3HAYMMOCTBIO 37J0POBOTO NMUTAHUS B NMPOPUIAKTUKE HAPYUICHUN POCTa U Pa3BUTHS,
pucka hopMUpoBaHUs 3a00JICBAHUM.

B pesynbrate ocBoeHus oOydaromieil (IPOCBETUTENBCKOH) MpPOTpaMMBbI Y
oOy4Jaronmxcst JA0DKHBI ObITh C(HOPMHUPOBAHBI HEOOXOAMMbBIE HABBIKM W YMEHUS,
o0ecCIeynBaoIIMe JETSIM OCO3HaHHYI0 MOTPEOHOCTh B 370POBOM IMHTAHHUM, Kak
OCHOBHOM D3JIEMEHTE 3/I0pOBOTO o0O0pa3a >KHU3HHM, COCTABJICHUS pPalMOHAIbHOIO
peXrMa JHS U parroHa 37J0POBOTO MUTAHHSL.

II1. Copep:xarebHbIA pa3aen

3.1. Obwee cooeprcanue npozpammol.

OOyuatomasi  (MPOCBETUTEIbCKAS) MpOorpaMMa BKJIIOYAET TPU JIOTHYECKH
B3aMMOCBSI3aHHBIX OJIOKa, U3JI0)KEHHE KOTOPBIX PEyCMaTPUBAET:

1) posib ¥ 3HAYMMOCTH THIIEBOTO (PAKTOpa B COXpPAaHCHHU U YKPEIUICHUU
3JI0pOBBS HaceJleHus, MPOPUIaKTHKE O0JIe3HEN IMBUIIU3AlUY;

2) ¢u3nonorus MUINEBAPEHUS U 3HAYMMOCTU PEXKUMa MUTAHUS, OCHOBHBIX
KOMIIOHEHTOB MHINM W KPUTUYECKM 3HAYMMBIX HYTPUEHTOB B MPOQPHIAKTHKE
HapyLICHUH 30pOBbs, 00YCIOBIECHHBIX MUIIEBBIM (PAaKTOPOM;

3) dopmupoBaHHe y JeTe HEOOXOIWMBIX HABBIKOB O00CCIICUMBAIOIIMX UM
OCO3HaHHYI0 MOTPEOHOCTh B 37I0POBOM IMUTAaHUM KaK OCHOBHOM 3JIeMEHTe oOpasa
KU3HU.

OcHoBHas oOydaromniasi 4acTh MNPOrpaMMbl MOKET pPEaM30BBIBATHCS KakK B
OYHON (opMe, Tak B AUCTAHIIMOHHOW (Gopme o0yueHus. lIpakTuyeckue 3aHsTHS,
HaIlpaBJ€HHbIE HAa YCBOEHUE MOJYYEHHBIX CAMOCTOSITENIbHO (MJM B KOJIJIEKTHBE)
HOBBIX 3HAHWUH MPOBOJATCS B (POpME KJIACCHBIX YACOB, POAUTENBCKUX COOpAHHM U
WHBIX OPTaHU3AIMOHHBIX MEPOTPUATHH.

B pesynbraTe OCBOCHHS OOydYaromied (IIPOCBETUTEIBCKOM) MpPOTrpaMMbl Y
oOyuaromuxcs JOJKHBI C(OOPMUPOBATHCA HABBIKM TOCTPOEHUS M OLEHKU palloHa
3JI0POBOIO IMUTAHHUS.

3.2. Dmanwt peanuzayuu npozpammol.

OOyuaromast  (MPOCBETUTEIbCKASA) MPOrpaMMa peaau3yeTcsi B TCUCHHUE
ydueOHoro rona, (opma mpenogHeceHus 0a30BOWM HMHQPOpPMAIUU TMPEAYyCMATPUBACT
ydeT HCXOJHBbIX 3HaHUN oOydarommxcs. VcxXonHble 3HAaHUS OLIEHUBAIOTCA TIO
pe3yJabTaTaM BXOJHOI'O aHKETHUPOBAHMUSI, MPOMEKYTOUHbIE UTOTH U UTOTH OOyUEHHUS
3a roJi OLIEHUBAIOTCS MO PE3YJIbTATaAM BBIXOJHOI'O TECTOBOTO KOHTPOJIS.

V. OpranuszanmnoHHblil pa3ae
4.1. Obwue pamku opzanuzayuu odyuarouiezo npoyecca.
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[Iporpamma paccumtana Ha 15 y4eOHBIX YacoOB M MpEIOJIaracT Pa3INdHbIC
BHJIBI JICATEILHOCTH ydamuxcs (MPOCIYIIMBaHUE JCKIHH, CAMOCTOSTCIBHYIO H
IPAKTUYCCKYIO PAOOTY, BHIMOIHAEMYIO KOJUIEKTUBHOU CaMOCTOSTEIILHO).

B pamkax wm3ydyeHHsS mporpaMMbl HCIOJIb3yeTcs ©Oa3oBas uH(poOpMamus
IpPUBEICHHAS B IporpaMMe, a TakKe PEKOMEHJOBAaHHBIC IPOrPaMMOit
JIOTIOJIHUTENIbHBIC JINTepaTypHble MCTOUYHHMKHU. IIpuBeneHue B mporpamme 0a30BOM
uH(OpMaIUH, JeJaeT €€ MaKCUMaIbHO yIOOHOW B MPAKTUYECKOM HCTIOIB30BAHUH.
JI1sl caMOKOHTPOJISE YCBOCHHSI TTOTYYCHHOM WH(MOPMAIIUH PEKOMEHIYCTCS OTBETUTH
BOIIPOCHI TI0 TEME.

TexHOOrMYECKOE OOECICUCHHEe TIPOrpaMMbl TIOJI[pa3yMeBacT HaJIMYUE B
y4eOHOH  ayJIUTOpPHM  TNPE3CHTAI[MOHHOW  TEeXHUKH  (IIPOCGKTOp,  DKpaH,
KOMITBIOTEP/HOYTOYK), a TaK’K€ BO3MOYKHOCTH TIOJIKJTFOUCHHS K CeTH MHTEpHeT.

4.2. Cooepotcanue yuedoHozo Kypca.
4.2.1. Tema Ne 1 «PoJib ¥ 3HAYUMOCTDH NUIEBOr0 (aKTOPa B COXPAHEHUH U
YKPeIUICHUH 310POBbsl HACCJCHUS,IPOPHIAKTHKE 00Ie3HEH HUBUITU3ALNH

Hean: PaccMOTpeTh poJib ¥ 3HAUUMOCTb MUIIEBOTO (PaKTOpa B COXPAHEHUU U
YKPEIUIEHUH 30POBbs HACEJIEHUs, MPOPUIaKTUKE OO0JIE3HEN [IMBUIN3ALIUU.

KoHTpoJsbHBIE BONIPOCHI:
1. Ot 4ero 3aBUCHUT MOTPEOHOCTH OpPTraHU3Ma B OCHOBHBIX B IMHIIEBBIX
BEII[ECTBAX, BATAMUHAX U MHUKPODJIEMEHTaX ?
2. Kaxkue Bbl 3HaeTe 00JIe3HU [IUBUIIN3AIIAN, TOYEMY UX TaK HA3bIBAIOT, B UEM UX
MPUYKMHA, OCHOBHBIC HANPaBIEHUS TPOPUIAKTUKN?
3. Kaxkoe BiusiHue Ha 3I0pOBbE YEIOBEKA UMEET COXPaHEHUE U PEe3KOe
M3MEHEHUE MUIIEBBIX TPAIULIMN TUTAHUS?
Yto noHnMaeTcs no 340pOBbIM ITUTAHUEM?
Ha3zoBuTe 0CHOBHBIE TPUHLIHNIIBI 3J0POBOTO MATAHUSA?

o b

CnpaBo4HbIe MaTEePHAJIbI 110 TEMe:

[lutaHue sIBASIETCS BAXKHEWILIMM MPOLECCOM B JKU3HHU YEJIOBEKa, 00ECIeUnBaEcT
’KU3Hb, a BMECTE C Hell U (PyHKIMOHMPOBAHUE BCEX CHCTEM TOMEOCTA3a’, BKIKOYAs
rapMOHMYHOE pa3BUTHE, (POPMHUPOBAHUE MHTEIUIEKTA, PEaTU3aLUI0 BCEX KU3HEHHO
HEOOXOUMBIX (YHKIMH yenoBeka. [I03TOMy MBICIIb O TOM, YTO YEJIOBEK €CTh TO, YTO
OH €CT, JIEWCTBUTEIBHO CIIPaBEIMBA. TaK, CO3MOPOBOM IWILEN YEIIOBEK MOXKET
o0ecnieunTh cebe TapMOHHUYHBIA POCT U pPa3BUTHE OpraHu3Ma, C HE3JOPOBOU —
HapyILIeHUs pa3BUTUS HOOJIE3HU.

[TosToMy M3 TOKOJIEHUS B TOKOJICHHE YEJIOBEK YAENseTOOJbIIOE BHHUMAaHUE
MEJMKO-OMOJOTUYECKUM aclieKTaM MUTAHMS, KaYEeCTBY U KOJMYECTBY MOTPEOIIIEMbIX
MUIIEBBIX NPOAYKTOB.IInEeBbIe NPOAYKTHI IPU BKIFOUEHUM UX B PAlMOH MUTAHMS
00€eCIeynBalOT OPraHU3M YEJIOBEKa YHEPTreTUYECKUM U MIACTUYECKUM MaTepUaJIOM,

2'omeocTa3 - CHOCOOHOCTb COXPaHATH IIOCTOSHCTBO BHYTPEHHETO COCTOSIHMSI OpraHu3Ma
IIOCPEACTBOM CKOOPAMHHMPOBAHHBIX PEAKILMM, HAIIPaBJICHHBIX Ha IOAJAEPXKAHUE JUHAMHUYECKOIO
paBHOBECHSI BHYTPEHHUX MPOIIECCOB.
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MOAYJUPYIOT  ONTUMAJIbHbIE  (PU3MOJIOTMYECKUE pEeaklMu Ha  BO3JECUCTBHE
OHIOTCHHBIX W JK30T€HHBIX (DAKTOPOB, CIIOCOOCTBYIOT MOAJAEPKAHUIO 3J0POBBS,
CHW)KAIOT PUCKM BO3HHKHOBEHUS 3a00JI€BaHUM, YCKOPSIOT MPOLECCHl peadMINTalnun
U BBI3JIOPOBIICHUS.

B coctaB mpoaykTOB TUTaHHUS MOMUMO OEJIKOB, >KHPOB, YIJIEBOJOB, BOJIBI
BXO/JISIT MHUIIEBBIE BOJOKHA, (PPYKTOOIUTOCAXAPUIBI, CAXapOCTUPThI, AMUHOKUCIOTHI,
NENTH/IbI, MUHEPAJIbl, BATAMHUHBI, U30MPEHOUIbI, HEHACBIIIEHHBIC )KUPHBIE KUCIOTHI,
XOJIMHBI U JpyrUe BellecTBa M coequHeHus.Ha pasHbpIx 3Tamax pocta W pa3BUTHA,
P BBITIOJIHEHUH PA0OT, XapaKTepu3yrommxcs GakTopaMu BPEIHOCTH, Pa3IUYHbIMU
YPOBHSIMU JIBUTATEIbHOW aKTUBHOCTH, MOTPEOHOCTh B BBIIICYKA3aHHBIX IMUILEBBIX
KOMIIOHEHTaX  JIOCTaToyHO  crnenuduyHa. Mexay  KOMIOHEHTaMU  IUIIH
CYILIECTBYETCIIOXKHAs cucrema CUHEPTHYHBIX® u AHTATOHMCTUYECKUX"
B3aMMOOTHOIICHUH.

B mnponecce »BONIOIMU Y JKHUBBIX OpPraHU3MOB C(HOPMHUPOBAIUCH BHAYaje
nepBUYHbIE 0a30BbIE, a 3aTeM 00JIee CI0KHBIE BTOPUYHBIE MEXAHU3MBbI MOEPKaHUS
romeocraza. llocnme oOpa3oBaHMsi BOHbBI, pacTBOPEHUST B HEW  coJeid,
INPUCYTCTBYIOIIMX B 3€MHOM KOpE€, a B MOCJIEAYIOIIEM C MOSBICHUEM JIPEBHEUIINX
aHa’pOOHBIX MHUKPOOPTaHM3MOB Ha 3emile TOSBWIMCh M CTald pa3BUBATHCA
IpoCTelIne, a 3aTeM U Bce 0oJiee CIIOXKHBIE KUBble opraHu3mbl. HepocraTtok wim
M30BITOK MUIIEBBIX CYOCTpPaTOB CIYKUT CHUTHAJIOM i 0a30BbIX MEXaHU3MOB
HOJIIEpKaHUsI TOMEOCTa3a, BOBJIEKACTUMMYHHYIO M HEHPOIHIOKPUHHYIO CHCTEMBI
peryJsiliui roMeocTa3a OpraHu3Ma 4yeloBeKa, ONpeessieT BOZMOKHOCTH a/lalTalluu
K MEHSIOLIUMCS YCIOBUSM BHEIIHEH U BHYTpeHHEH cpebl. MeHss KOIMYEeCTBEHHOE
COJEp)KaHUE W  COOTHOIIEHHWE TMOCTYMAIOIMX C  MPOAYKTaMU  IHUTaHUS
(yHKIMOHAIBHBIX HMHIPEIMEHTOB®, PETYJIUPYIOTCS IPOLECCH], MPOUCXOMISAIINE B
opraHax " TKaHsX.

BrisiBnenne GnaronpusiTHBIX B3aWMOOTHOIICHUH MEXTy W3BECTHHIMH M BHOBD
OOHapy>KMBAaCMBbIMH THIIECBBIMA PETYJIATOPHBIMA KOMITOHEHTAMU W (DYHKIHSAMHU
OpraHu3Ma YeJOBEKa, YCTAHOBJICHHE MEXaHHW3Ma ATHUX B3aUMOOTHOLIEHUN, HAYYHO
000CHOBaHHOE€ HMX KOMOWHHPOBAHUESBISECTCA B HACTOAILIEE BpeMs OAHUM U3
CTpAaTEerMYeCKUX HampaBlICHUH pa3BUTHS HMHIYCTPUU NPOAYKTOB OOIIErOo U
(GYHKIIMOHATILHOTO MTUTAHHUS.

B Hacrosiimee Bpems MpOAYKTHI (PYHKIIMOHATBHOTO MUTAHHUS COCTABJISIOT HE
6onee 3% Bcex W3BECTHBIX MUIIEBBIX MPOAYKTOB. B Ommwkaiimue 15-20 nmer mons
(GyHKIMOHATIBHBIX MTPOYKTOB MOXKET H0CcTUYb 30% BCETro mMpoyKTOBOTO PhIHKA, OHU
MOTYT Ha 35-50% BBITECHUTHTPAIUIIUOHHBIC JIEKAPCTBEHHBIC TIpenapathl u3 chepsl
peanu3anuu. Ha ceromHsamHuii 1eHb, (YHKIIMOHAIBHBIE TPOIYKTHI SBISIOTCS

SCuneprus - 5To mojie3HOe B3amMojeiicTBhe, 3(PEKT OT KOTOPOro IPEBOCXOAUT CyMMApHOE
JNeWCTBHE MOOINHOYKE.

* AHTaroHU3M — B3aMMHOE MojIaBJIeHue SQPEKTOB, PETHUCTPUPYEMBIX HOOJIUHOUKE.
SOYHKIMOHATBHBIE HMHIPEANCHTHl - BHTAMHUHBI, MHUHEPaJIbHBICBEIIECTBA, MOJMHEHACHIIIICHHBIC
KUPHBIEKUCIIOTHI, MUIIEBbIE BOJOKHA, aHTHOKCUAAHTHI, a TaK)K€ MHIPEIUEHTHI MPOOHOTHYECKOTO
(obudummodakTepun, JAKTOOAKTEPUH, COCTABISAIONIMNE HOPMAJIBHYI) MHKPODIOPY KHIICYHUKA
YeJI0BeKa) UNPeONOTHYECKOTO(CTHMYTUPYOIHEPOCTCOOCTBEHHOMMUKPO(DIOPHIKUIIIEYHNKA)
JIEHCTBHSI.
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CYLIECTBEHHBIM PE3EPBOMYBEIMYECHUS CPEAHEN NPOJOJLKUTEIIBHOCTH AKTUBHOM
YKU3HHU HACEJICHUS.

310pOBbE — 3TO TAaKOE COCTOSIHUE YEJIOBEKAa, KOTOPOE MO3BOJIIET €My B
KOHKPETHBIX YCJIOBHSIX YyBCTBOBATh Ce0sl ¢ PU3NUECKOM, ICUXHUUECKOMN, COLIMATbHON
U HPABCTBEHHOM TOYEK 3peHUs Haubosee KOMGOPTHO. Y 310pPOBOTrO YeIOBEKa Ha
ONTHUMAJIBHOM YPOBHE B COOTBETCTBHM C BO3PACTHBIMA HOPMAamMu U NOCTOSHHBIMHU
W3MEHCHHUSIMU BHYTPEHHEH, BHEIIHEW M COLMAIBHOW CPEAbl OCYILECTBIISIOTCS BCE
ero ¢usnonornyeckue GyHKIHMHU U MOBEICHYECKHE peakuuu (poxkaCHHE, Pa3BUTHE,
CO3JaHMEe U BOCIUTaHUE IIOTOMCTBA, BbDKHMBaHHE, (U3MUECKas, JyXOBHas U
COLIMAJIbHAS aJanTanus). DTO O3HAYaeT, YTO YEJIOBEK, Y KOTOPOro HET HHKAKHX
OOJIE3HEHHBIX OUIYIIEHUN, KOI/Ia €r0 OpraHbl U TKaHW PabOTaIOT, BBIMOIHSS CBOU
GbyHKITUHU B MOJHOM 00beMe (0€3 orpaHUYeHU ), MOYKET CUUTATh ce0sl 37J0pPOBBIM.

AHanu3 mnokasarenel, XapaKTepU3yIOUIMX 3/J0pOBbE HACeNICHUs YOeIUTEIbHO
CBHJIETEJIbCTBYET O HEYKIIOHHOM POCTE YHUCJA JIML, CTPAJAOIINX WM CKIOHHBIX K
pa3nuYHbIM 3a00J€BaHUAM, MPEXKAE BCEr0 K TaKUM, KOTOPBIE MOIYYWUIH HA3BAHUE
«OonesHer muMBWiIM3anuu». K HHM clelyeT OTHECTM TaK Ha3blBacMble
ONMIMOPTYHUCTUYECKHE WH(OEKIUHU, MOPAKAIOIINE HOBOPOXKIECHHBIX M OOJIbHBIX,
HaxoJAIIUMXCS B CTAallMOHapax, OOJIe3HM  CHUCTEMBI  KpOBOOOpAaIIeHMUS,
OHKOJIOTHUECKHE 3a00J€BaHUs, MOYEKAMEHHYI0 M JKEIYEKaMEHHYIO O0OJIe3HH,
OpOHXHAJIBHYIO aCTMY M APYTHe ajulepruueckue 3a00J1eBaHus, FrenaTUThl, 0KUPEHHE,
noJlarpy, OCTEOXOHJPO3 M HMHbIE MOPAXEHUsS CYCTaBOB, OCTeonopos, auader. Ilo
naHHBIM BceMupHON opraHusanuy 3JpaBOOXPaHEHUST MHOTHE M3 3THUX OOJIe3HEH,
SBIIAIOTCA ~ NPUYMHOW  CMEPTH  MHHBAIMJHOCTH B paboOTOCIIOCOOHOM
BO3pacTte.3a00JIeBaHUSAMH CUCTEMbI KPOBOOOPAIIEHHS B HACTOSALIEE BPEMS CTPaatoT
10 40% nHaceneHus. 310Ka4eCTBEHHbIE HOBOOOPA30BaHUS U MPEIPAKOBBIE COCTOSHUS
ormeuaroTcs y 30% B3pocCiioro HaceneHusl, 00JIE3HU HKEITyJ0YHO-KUIIIEYHOTO TPaKTa
oOHapyxuBaroTcs y 6osee 20% B3pOoChbIX U AeTeH H, Mo nmporao3am, k 2030 romy 3ta
uudpa ngocturHer 40%. YV 53% wmyxuuH u 19% >KEHIIMH, NPOXKUBAIOIIUX B
WHIYCTPUAIBHBIX CTPAaHaX, BbBIABICHO TMOBBIIIEHHOE COJAEPAHUE ILIaBEJIEBOU
KHUCJIOTBI B MOYe, Ipu 3ToM y 5-20% nroneit npu noctuxennn 70-JIE€THETO BO3pacTa,
OTMEUYAIOTCSl TPUCTYIBI MOYEKAMEHHOM OOJIe3HH. Y KaXJOro TPEThEro >KHUTEIs
IJIAHEThl UMEIOTCS T€ WM MHBIE AJJIEPTUYECKUE MTPOSIBICHHUS.

JuHamuka rokaszaresniei 3a00J1eBa€MOCTH JIETE U MOJPOCTKOB, 00YCIOBICHHAS
BO3/ICIICTBIEM (PAKTOPOB MUTAHUs, OOPA30M KU3HU NPECTaBICHA B IPUIIOKEHUH 1.

Ha mpoTsbkeHnH Bcero nepuojia CyliecTBOBaHHUS YEJIOBEYECKOM LMBHIM3ALUU
NPEANPUHUMAIIUCH TONBITKH OTBETUTH HA BOINPOC: MOYEMY 3TO IMPOUCXOIUT U KaK
HauMHAIOTCA Oosie3HU? OTOT BOMPOC BOMPOCOB JUISI MEAMILMHBI BCEX BpPEMEH
COXpAaHSET CBOIO aKTYaJIbHOCTh U B HAaIIM JHU. Bo Bropon nososuHe XIX u Hagane
XX Beka B MepHoj TaK Ha3bIBAEMOTO «30JI0TOTO BEKa» MUKpPOOUOJIOruu, Oaarogaps
HayuyHbIM jaoctmxeHussiM Jlyu Ilactepa, Pobepra Koxa, Ilayns Dpnuxa u apyrux
BBIJAIOLIMXCSI MUKPOOUOJIOroB, YJalOCh YCTAaHOBUTH, YTO MHOTHE 3a00JeBaHUA,
CKJIOHHBIE K PACHpOCTPAHEHMIO, CBS3aHbl C KOHKPETHBIMH MUKPOOpPTaHU3MaMH —
Bo3OyauTenssMu  uHpekuuii. OCHOBBIBasICb Ha ATUX  JOCTHKEHUAX, ObUIH
pa3paboTaHbl XMMHUOTEPANEBTUUYECKUE TMpenapaThl, BaKIHMHbI, YyBCTBUTEIbHBIC
METO/Abl  JIMarHOCTHKH, I[IO3BOJIMBIIME OCYIIECTBIISITH pAHHEE  BBIABICHHE,
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NpO(UIAKTUKY U JIEUEHUE TaKUMX MH(PEKUIMOHHBIX 3a007€BaHuM, KaK: 4yyMa, XoJepa,
TU3EHTEepUs, TyisipeMusi, cuduiauc, TyOepKye3, ToHopes, Jenpa, SMUAEMHYCCKUN
MEHUHTHUT, OCTIa, TOJTUOMUETTUT, OPIOIIHOM U CHITHOU TU(BI, OpyLeies, TyOepKyes,
CTOJIOHSK, TU(TEPHs, MASIPUS © MHOTHE JIPyTHE.

B 1907 rony MN.M.MeuHMKOB BBICKa3aJl NPEANOJIOKEHUE, YTO NPUYUHOU
BO3HMKHOBEHHWS MHOTHX 3a00JIEBAaHUN SIBIISICTCS COBOKYIHBIM A(()EKT HA KICTKH U
TKaHU MAaKpOOpraHu3Ma pa3HOOOpa3HbIX TOKCHHOB M JAPYIMX METa0OJIUTOB,
MPOAYLUHUPYEMBIX MUKPOOPTAHU3MAMU, BO MHOKECTBE ITPUCYTCTBYIOIIMMU Ha KOXKE U
CIIM3UCTBIX YEJIOBEKA M KUBOTHBIX, MPEKJE BCETO B IMHUILIEBAPUTEIBHOM TpakTe. K
CO’KaJICHUIO, B MOCJEAYIONIUE TOAbl B CUIY pPsifia OOBEKTHUBHBIX U CYyOBEKTHBHBIX
IPUYMH BHHMAHUE K POJM MHKPOOPraHM3MOB XO35fMHA B Pa3BUTUU MHOTHUX
pacnpocTpaHeHHBIX 3a00JIeBaHUH YeJIOBEKa HE JI0OIICHUBAIOCh.

B 30-60 romet XX cTolieTMs TMEPBONPUYMHY MHOTHX MAaTOJOTHYECKUX
MPOIIECCOB CTAJId CBS3BIBATH C HAPYIICHUSIMHU, BO3HUKAIOIIUMHU B IIEHTPAIbHOU
HEPBHOU CHCTEME.

B 70 romax XX cronerus kanajackui natosior ['anc Cenbe chopmymupoBan
KOHLIETILIUIO CTpecca, BBEJ MOHATUE «OO0JIE3HU afanTaluuy, CYUTas, 4YTO B OCHOBE
MHOTHX OOJIE3HE YenoBeKa JieaT HapylwleHuss OanaHca >JEKTPOJIUTOB U
CTEPOUIHBIX TOPMOHOB.

JocTuxeHuss B 00JacTH TEHETUKM U MOJIEKYJISIPHOM OWMOJOTUM, a TaKXKe B
00JacTH 3KcnepuMeHTaNbHOU MMyHOJIOTHH B 70-80 rogax XX cToJeTHs! O3BOIIIN
CMECTUTh aKIIEHTHl B MOJb3Yy HACIEACTBEHHOTO W/WIM UMMYHHOTO T€HE3a MHOTHX
COBPEMEHHBIX 3a0oJieBaHMI uesoBeka. Hadanuch akTHUBHBIE MOWCKH J1e(PEKTHBIX
T€HOB B XPOMOCOMaAX, MEPBHUYHBIX W BTOPUYHBIX UMMYHOJE(HUIIUTOB, MPUUUH HX
BO3HUKHOBEHUS M TATOPU3MOJIOTHYECKUX U3MEHEHUN KaK CIEJACTBUE OTHUX
HapymieHuid B Makpoopranusme. C nHavana 80-rofoB yBenWYeHHE Yuciia OOJIe3HEH
YEJIOBEKa CTajd CBS3bIBATh C YXYJIUIEHUEM COCTOSIHUS OKPY’KAIOIIEH Cpe.bl
aHTPOTIOTEHHOTO MIPOUCXOXKICHUS, BBICOKOI CTETNIEHBIO ypOaHu3aIuu,
TUTNIOJVHAMUEH, XHMHU3AlUUEN  CEJIbCKOXO3SMCTBEHHOIO U MPOMBIIUIEHHOTO
MPOU3BOJICTBA, IIUPOKUM BHEJIpPEHWEM B OBIT W 37pPaBOOXPAHECHHE HOBBIX
XAMHUYECKUX COCAUHEHUN CUHTETUYECKOW MMPUPO/IBI.

[lepeuncneHHble MOIX0/Ibl K TOHUMAHUIO MPUYUH BOSHUKHOBEHUS 3a00JIeBaHUI
0o0bEIUHIET TOHUMAHKUE, YTO NEPBUYHAS POJIb B (DOPMUPOBAHUM TaK HA3bIBAEMbIX
«COMATUYECKUX» 3a00JE€BaHUN OMpeNensieTcss HM3MEHCHMSIMHU B (DYHKIUSAX U
OMOXMMHMYECKHMX PEAKIHUAX DYKAPUOTHUECKUX® KIIETOK OpPraHoB M TKAaHEH desIoBeKa.
DT0 SABWJIOCH OCHOBOM JUIsl pa3pabOTKH OOJBIITMHCTBA COBPEMEHHBIX JICKAPCTBEHHBIX
npenaparoB. bnaromapss TpoW3BOACTBY MOMOOHBIX (hapMaIeBTUUECKUX CPENCTB,
BBHICOKOMY YPOBHIO MEIHUIIMHCKOTO OOCTY>KMBAaHHS W pPAaHHEW JIMArHOCTHKH
BBICOKOPA3BUTHIM CTpaHaM YIAeTCs CACPKUBATh NAJbHEHIIINI POCT 3a00JIeBaeMOCTH
M cMepTHOcTM  Hacenenus.  [lanpHeiimee — pa3BuTHe  (papMalleBTUUECKOM
MPOMBIIJICHHOCTH Ha OCHOBE JOMUHUPYIOIIEH B HACTOSIIEE BpeMsl KOHIIEMIIUU
3I0POBbSI M  TNPUYMH  3a00JIeBAEMOCTH caMO IO cebe  CIocoOCTBYeT
MPOJIOIKEHUIO3ATPS3HEHUS  OKPYXKaloIIe  cpellbl, BO3HUKHOBEHHUIO  HOBBIX

3ykaproTnueckue KIETKH — KIETKH, HMEIOIIHE AIpo.
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3a00JIeBaHUN M YBEIMYEHUIO YKClia 3a00JIEBIIMX WU3BECTHBIMU B HACTOSIIEE BpEeMsI
oosie3HsiMU. TpagulIMOHHBIE TOAXOAbl MOCIACAHUX JECATWICTUH K NPUUYUHAM
dbopMUpOBaHHUS MHOTHX pPacIpOCTPAaHEHHBIX 3a00JeBaHUI uejoBeKa OObIle He
JAI0T KOHCTPYKTUBHBIX WJEH M MPEIOKEHUN K pa3paboTke BBICOKOA(D()EKTUBHBIX
CpPEICTB W TIPHUEMOB MNPOGUIAKTUKH € JICYCHHUS aTepOCKIEpO3a, THUIICPTOHHH,
HOBOOOpA30BaHUM, aJUIEpPTHid, JPYrHX MATOJIOTHUYECKUX COCTOSIHUM U CHHAPOMOB,
YUCJIIO CIIy4aeB KOTOPBIX MEMJICHHO, HO HEYKIIOHHO BO3pPAaCTaET.

B 1985 romy 3apy6exubie uccinenoBarenn S.B.Eaton u M.Konnor Bbeickazanu
TUIOTE3y, YTO pOCT OOJe3HEeW MUBWIM3ALUA BO BTOpOM mojioBUHE XX Beka
OOyCJIOBJIEH TEM, YTO T€Hbl COBPEMEHHOTO 4YeJIOBEKa, aJalTHPOBAHHbIC B TEUCHUE
MOYTH MUJIJIMOHA JIET SBOJIIOLMU K KU3HEHHBIM YCTOSIM U IHUILE NPEAIECTBEHHUKOB,
OKa3aJIMCh HEIOCTATOYHO YCTOMYMBBIMU K PE3KUM HM3MEHEHHUAM 00pa3za KU3HU
yenoBeka 3a nociueanne 100-200 ner.

Bo Bce BpemeHna npo6siema muilyd Oblla OJHOM M3 CAMBIX BaXHBIX, CTOSIIIMX
nepea  4YelOBEYECKUM OoOmEecTBOM. JIeHCTBUTENBHO, AaHAIM3UPYS KYJIbTYpPHBIE
TpaaullMd W 3aKOHBI, CBSI3aHHbIE C TUTMCHOW TUTAaHUS HAIIUX JPEBHUX
IPEAIIECTBEHHUKOB, KUBIIMX B Meconortamuu, Erunre, Kutae m npyrux crpanax
Hanenero nu Cpennero Bocroka, JlpeBHen ['penun n Pumckoir mMmmepun, MOXKHO
OOHapy>XUTh CBHJIETEIbCTBA TOrO, YTO €II€ HECKOJbKO ThICAY JIET Ha3al
JTOMUHHUPOBAJIO TOHUMAHUE, YTO 3/I0POBbE YEJIOBEKAa B HAMOOJIBLIEH CTENEHH
OTIPEJIEIISIETCS XapaKTePOM U MOJHOIIEHHOCTHIO €ro MUTAHUS, CTENEHBIO (PU3UUECKON
aKTUBHOCTH, TAPMOHHU JyXa U COLUATIbHON yAOBJIETBOPEHHOCTH.

Brinarometics pycckuii ¢usuonor W.I1.11asnoB npu Bpyuenuu emy B 1904 romy
HobGeneBckoil mpemMun mucaji, 4TO «HAJl BCEMH SBICHHUSIMH YEJIOBEUCCKON >KU3HH
rOCIOJICTBYET 3a00Ta 0 xJyiebe HacymHoM. OHa MpeacTaBisieT coOoH Ty IpeBHEHNIIYIO
CBsI3b, KOTOpasi OOBEIMHSIET BCE JKUBBIC CYIECTBA, B TOM YHCJIE€ M YEJIOBEKa, C
OKpyXawuien ux npuponon». 1o BblpaxkeHue HW.I1.I1aBnoBa kak Henmb3s Jy4yuie
MOAYEPKUBACT 3HAUYUMOCTh NHUIIEBOro ¢akTtopa B (POPMHUPOBAHUU 3J0POBbS U
MOJTHOLIEHHOCTH KM3HM 4YenoBeka.llocuntano, 4To Ha MPOTSHKEHUHM CBOEW KU3HU
CPENHECTATUCTUUECKUNYETIOBEK CheNaeT OKOoJO 60 TOHH pPa3IWyHBIX NIPOIYKTOB
MATAHUS.

KonnuecTBo U CTpyKTypa nmoTpedasieMoi MUIKM B 3HAYUTEIHLHOM CTENIEHH TakKe
CBSI3aHbl ¢ (PUBMYECKOM aKTUBHOCTHIO UEJIOBEKA, €ro MCUXUYECKUM COCTOSTHUEM U
COLMAIBHBIM nosioxkenrem.CornacHo COBPEMEHHBIM IIPEICTABIICHUSIM
palMoHAIbHOE TUTaHUE JIODKHO OO0eCleunBaTh 4YEJIOBEKY PAaBHOBECHE MEXKITY
MOCTYMAINIEH M pacxoayemMon »HHepruer (OaslaHc dHEPTruu), YIOBICTBOPCHUE
NOTPEOHOCTH  OpraHM3Ma B  HEOOXOJUMOM  KOJIMYECTBE OpPraHUYECKUX U
HEOPTaHWYECKUX COCIUHECHMN (0alaHC IUIACTUYECKOTO Marepuana), COOJI0JICHHE
pexuma nuTaHus. Takum oOpa3oM, C OOIICTHPUHSITOW TOYKH 3PEHUS, MHIINCBBIC
MPOAYKTHI TPEACTABISIOT COOOM SHEPreTUYeCKUi WU OMOCMHTETUYECKUNM MaTepuas
)KUBOTHOT'O M PACTUTEIBLHOTO MPOUCXOXKICHUS, UCTIOJIb3YEMbI B HATYPaJIbHOM WU
nepepabOTaHHOM BHJIE B KaueCTBE HMCTOYHUKA DHEPTUM, TUIACTUYECKUX U BKYCO-
apoOMaTUYECKUX  KOMIIOHEHTOB, HEOOXOAMUMBIM  JUIi  pOCTa, Pa3BUTUSA W
(YHKIITMOHUPOBAHUS OPTAaHOB M TKAHEH YesIoBeKa.
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Pe3ynbraThl uccienoBaHWid U HaOMIOJEHUN yOEIUTENbHO MOKa3bIBAIOT, YTO
NPOAYKThl MHUTaHUS OOJAAalOT HE TOJBKO MHUTATEIBHON IEHHOCThIO, HO U
PEryJIupyroT MHOTOYHCIIEHHbIE (DYHKINN U OMOXMMHUYECKUE PEAKIMU OopraHuzma. B
CBS3U C 3THM CTaJId OOCY’KIAThCS BOIPOCHI HE TOJBKO PAMOHAIBHOIO, HO M TaK
HAa3bIBAEMOI0 30POBOI0 MUTAHUS.

[Tox 3mMOpPOBBIM IMTaHUEM' NpEIAraeTcs MOHUMATh YHOTPEOICHHE B ITUILY
TaKUX TMHIIEBBIX CYOCTaHIIMNA, KOTOPbIE B MaKCHUMAJIbHON CTEMEHU YAOBIETBOPSIOT
NOTPEOHOCTH YeJIOBeKa B HOHEPreTUYECKHX, IUIACTUYECKUX M PETyJISTOPHBIX
COCIMHEHUAX, YTO TMO3BOJSET MOAACPKUBATh 3J0POBbE M  MPEIOTBPAIIATH
BO3MOKHOCTh BOBHUKHOBEHHS KaKMX-THOO OCTPBIX M XPOHUUYECKHUX 3a00JI€BaHUM.

Poct umncna «Oosie3Hel UMBHIM3AIMWY) B HaWOOJIbIIEH CTETIEHH B IOCJIEIHUE
JECATUIIETHS] 00YCIIOBIIEH YBEJIMYEHUEM CTPECCOBBIX BO3JICUCTBUI Ha YEIIOBEUECKYIO
HOIYJISILMIO, CHIKEHUEM (U3MYECKOM aKTHBHOCTH, BHEAPEHUEM COBPEMEHHBIX
TE€XHOJIOTUI BBIPAIMBAHUS, XPAHEHUs, MOATOTOBKH MUIIEBOTO CHIPbS U MPOAYKTOB
NUTaHUus (CTUMYJISITOPBI POCTA, YCUJIUTENH BKyca, cTabwmimsaTtopsl). OcoOeHHO
CYIIECTBEHHO 3TH W3MEHEHUS 3aTPOHYJH IHIIEBOM PAlMOH W NPHUBBIUKKA IPUEMA
nuu. [loaTBepkIeHHEeM 3TOTOoTe3Hca CIy’KaT HAOMIOACHMS 32 JKUTEISIMU TeX
PETHOHOB 3€MHOTO I1apa, B YCTOH, KU3HU KOTOPBIX €€ HE MPOHUKIIA COBPEMEHHAs
nuBMWIM3anMs. Tak, y KOPEHHOIO HACEJIEHHs MHOTHMX OCTpOBOB MUKpoHE3uH,
rIyOMHHBIX Tepputopuil Adpuku u FHOxHON AMeEpHKH, NMUTAHUE KOTOPBIX MAJlo
OTIIMYAETCS OT TAKOBOIO OT HX JPEBHMX NPEIIIECTBEHHUKOB, ITPAaKTUYECKU
OTCYTCTBYIOT IIPU3HAKU aTEpPOCKIIEPO3a, CaXapHOTo auadeTa, OpOHXUATbHON acTMBI.
YacToTa BO3HMKHOBEHMSI paka JIETKHX, TOJCTOM KHIIKH, TPYyJAHOW JKEJE3bl,
nH(}APKTOB, MHCYJIBTOB, CaxapHOro auadeTa W APYrux OoJie3HEH IUBUIIM3AINH BO
MHOTO pa3 HWXKE, YeM y JKHUTeJed pa3BUThIX cTpaH EBpomnbl, Amepukn u A3zuu.
HaOmronenus, mpoBe/ieHHBIC Ha MPOTSHKEHWHM HECKOJIBKUX JecATHieTHH 3a 17
pPa3IUYHBIMU 3THOCAMU, MTPOKMUBAIOIIMMH B CEBEPHBIXU B CYOTPONUYECKUX O0JIACTIX
CIIIA, noka3anu, 4yTO y NPEICTABUTENEN TEX HAPOJHOCTEW, KOTOPBIE NMPUHSIN TaK
Ha3bIBa€MbI  3aMaJHOEBPONECUCKUNA 00pa3 JKU3HU, YacTOTa BO3HUKHOBEHUS
CEplIEYHO-COCYIUCThIX ~ 3a0oyieBaHUil Bo3pocina B 8-12  pa3, HSHIOKPUHHBIX
HapylmleHud - B 5 pa3 1O CpPaBHEHUIO C TEMH, KOMY YJaJoCh
COXPAaHUTBHTPANUIIMOHHBIN  yKian Ku3HU. Cpeaum JTHUYECKOTO  HACEIICHHS,
MPOJIOJDKAIOIIETO COXPAHATh TPAAULMOHHBIN JJI1 HUX 00pa3 >KU3HU, MPaKTUYECKU
OTCYTCTBOBAJIM TaK Ha3blBaeMble ayTOMMMYyHHbIE 3a00JeBaHMs, KpailHE peIKo
OOHapyXUBAJINUCh ajulepruyeckue nposiBieHus. CpaBHUTEIbHBIA aHAIU3 IOKa3al,
YTO NUUIEBOM PAlMOH COBPEMEHHOIO JKUTENS TAK HA3BIBAEMBIX IMBUIM30BAaHHBIX
CTpaH MHUpa COHEPKUT OOJbIIOE KOJIUYECTBO JKHPA, MOHOHEHACBHIIIEHHBIX U
HACBILICHHBIX XUPHBIX KHUCJIOT, TOBApEHHOM coyi. [Iuma >xurenen, KOTOPhIX Majo
KOCHYJIaCh COBpEMEHHas IMBWJIM3AlMsl, OoraTta HEHACHIIEHHBIMU >KHUPHBIMU

KHCJIOTaMu, MHUHCPAJIbHBIMHU COJIsIMU, I/I3Ol'IpeHOI/I):[aMI/I8 (HpCIHHCCTBeHHI/IKI/I
J'II/IHI/I)IOB), BUTaMHHaAMHU A U C, IINIIIEBBIMU BOJIOKHAMM.
'310poBOC TMHTaHWE— OTONHTAHWE, OOECIEUUBAIOIICE POCT, HOPMAIbHOE pa3BUTHE U

KU3HEICATEILHOCTh YEJIOBEKA, CIIOCOOCTBYIOINIEE YKPEIUICHHIO €ro 30POBbS U MPOQHIAKTHKE
3a00JIeBaHUIA.
8H30Hp€HOI/IZ[BI - HpC)IIHCCTBCHHI/IKI/I JIUITUI0B.


https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5
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3a moclyeHue IBECTH JIET HAOMIOAAETCSl CHUKEHUE YCTOMYMBOCTU YENOBEKA K
BO3HMKHOBEHHUIO pA3JIMYHBIX OCTPBIX M XPOHUYECKUX 3a00JIEBaHWIl, OJHOU U3
NPUYHH CIYKUT W3MEHEHUE MUIIEBOrO MOBEACHUS - YBEIMYEHHUE YNOTpeOJECHUs B
nuily paduHUPOBAHHBIX MPOIYKTOB (caxap, pacTUTEIbHOE M CIMBOYHOE MAacIo,
KpENKHe aJKOTOJIbHbIE HAnmuTKH). PaduHupys NOpoayKThl NUTaHUs, yOupas Tak
Ha3bIBacMble OaJlJIACTHBIC BEIIECTBA, YEJOBEK Ha MPOTSHKEHWHM MHOTHX IMOCIETHHX
JECATHIIETUN CO3/1aBajl MPOAYKTHI MHUTAaHUSA, OOOTAIlllEHHBIE JETKO yCBAaMBAaEMbIMU
yrieBojgamMu.B  pesynbrare ObUIM TOMYyYEHBl TNPOAYKTHI, JIMIICHHbIE MHOTHUX
BUTAMHHOB, PACTUTEIbHBIX BOJIOKOH U APYTUX, KpaltHEe HEOOXOJUMBIX JJIs 3J0POBbS
U UMMYHHUTETa MUIIEBBIX KOMIOHEHTOB. [lockonbky o0Opa3 >KM3HU COBPEMEHHOIO
YeJIOBEeKa XapaKTepU3yeTcsl MaIONOABMKHOCTBIO, U30BITOYHOE KOJIMYECTBO KAJIOPUA,
MoJIydyaeMo€ B pe3yJbTaTe ynoTpeOsieHus padhUHUPOBAHHOTO caxapa, MPHUBOJIUT K
pucKaM 3a00JeBaHUI MMOIKEITYJOUHON KeJe3bl, IOBBIILIEHHOMY BBIOPOCY MHCYJIMHA,
CHIW)KEHUIO 00pa3oBaHMsI B KJIETKax TIJMKOr€Ha M, KaK CJEICTBHE BCEro 3TOrO,
OTJIO)KEHHIO HW30BITOYHOTO KOJMYECTBA JKHUpA, PA3BUTHUIO OOJIE3HEH CHCTEMBI
KpOBOOOpAILIEHHS], CAXapHOTo ruadeTa.

Crnenyromeil OCOOEHHOCTBIO HW3MEHEHHMSI JIMEThl COBPEMEHHOI'O YeJOBEKa,
ABJIETCS] PE3KOE YMEHbBIICHHUE MOCTYIUIEHUS B OPTaHU3M C MULIEH MOJIOYHOKHUCIBIX
OakTepuil. B HacTosIIee BpeMsl )KUTENM Pa3BUTHIX CTPaH YINOTPEOISIOT B MUJLJIMOHBI
u Oosiee pa3 MeHbIIE MOJOOHBIX MHUKPOOPraHM3MOB, 4YE€M MX JIPEBHHE
npeauiecTBeHHUKM. Hamm mpenku uis  COXpaHEHHs NPOAYKTOB  IHUTAHUSA
UCIOJIb30BAJIM JIMIIb E€CTECTBEHHbIE CIOCOOBI KOHCEpBALMM: BBICYLIMBAaHUE WIN
IPUPOJIHYIO (PEPMEHTAIMIO 33 CUET MOJIOYHOKMCIBIX U APYTUX MUKPOOPTIaHU3MOB,
CllydaiiHbIM 00pa3oM TNOMAJAIOUIMX B PACTUTEIbHYIO M JKUBOTHYIO MHILY U3
OKpy>karolen cpenpl. B pesynpraTe GpepMeHTay MHOTHE MPOAYKThl 00OTaIlanuch
MUJUTHAPJIAMU MOJIOYHOKUCIBIX OaKTepuii, TpUOOB M MPOIyKTaMU X METaboIM3Ma
(IeTy4ne >KMpHBIE KHCJIOTHI, TENTHABI, IOJHAMMHEL’, BMTAMHHEL, AHTHOMOTUKO-
CXOXHUE CYOCTaHIIMM), KOTOpBIE, TMOMAaB B MHIIEBAPUTEIbHbBI TPaKT, BHOCHIIU
CYILIECTBEHHbIN BKJIAJl B OAIEpKaHUE UX 310poBhs. K coxkalleHH1o, U3-3a BHEAPEHUS
TEpMUYECKON  00paOOTKM TOPOAYKTOB MHUTaHUA, aOCOIIOTHOE  COAEp)KaHUE
NOMNaJA0NIMX B OPraHU3M YEJIOBEKa MOJIOYHOKHUCIBIX MHUKPOOPTaHW3MOB 3aMETHO
yMeHblimiiock. Kak cneiacTtBue 3TOro, Cpokd  (OpMUpOBaHUS  HOPMaJIbHOM
MUKPO(DIIOpBI PE3KO BO3POCIU, U3MEHWJICS KAueCTBEHHBIM M KOJMYECTBEHHBIM ee
coCTaB. JTOMY TakXe CHOCOOCTBOBAJO IIMPOKOE HCIMONb3oBaHHEe B XX Beke
AHTUOMOTHKOB.

BaxxHoli 0COOEHHOCTBIO COBPEMEHHON JHETHl SBJISCTCS TAaKXKE HW3MCHCHHE
COCTaBa M COOTHOIUEHUS, YHOTPEOISIEMBIX B MUILY KOMIIOHEHTOB, YYacCTBYIOLIUX B
o0ecrieueHnn OpraHu3Ma IUJIACTUYECKUMU U PEryJsTOPHBIMU  COEIUHEHUSIMHU.
YnorpebieHnenpenMymecTBEHHO MUIUPACTUTENBHOTO (KOPEHbs, OpeXH, IUIOJBI,
3€JICHb, TPHUOBI, SAT0/bI, (PYKTHI), peke PhIObI U Msica IPUBOAMIO K (OPMHPOBAHUIO
palMoHa MeHee Ooraroro O€JIKOM, HO COJIEpXKallUM CYIIECTBEHHO OoJbliiee
KOJIMYECTBO MMHEpAJIbHBIX COJIEW, MHUIIEBBIX BOJOKOH, AHTHUOKCHIAHTOB. B
HACTOsIlliee BpeMs cpeAHecTaTHCTHUeckuil uenoBek B 10-20 pa3  Oomblie

*[TonmaMUHBI BEITOMHSIOT (hyHKIIHIO MOLYIATOPOB HEHPOMEANATOPHBIX CHCTEM MO3TA.
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yHooTpeossieT cojiel HaTpusi, B YEThIPE pa3a HACBHIIMICHHBIX >KUPHBIX KHUCIOT.
CootHomeHue omera-6 kK omera-3 KUPHBIM KHCJIOTaM B IHIIEBBIX MNPOAYKTaX,
UCIOJIB3YEMBIX B MPOIUIOM CTOJETHH, 0610 2:1. Y COBpEMEHHBIX 3CKMMOCOB 3TO
COOTHOUIEHUE paBHseTcd 1,7:1, y KOpeHHOTrO HaceneHus SAnoOHUH 3TO COOTHOILIECHUE
ommsko k 12:1. YV COBpeMEHHBIX KHUTENE KOHTUHEHTAJIbHBIX TIOCYJAapCTB
COOTHOILIEHHE ATHX KHUCIOT B MUIIE HOCUT OOpATHBIM XapakTep, U MOPOHA MOKET
nocturath 50:1, 4TO He MOKET OJIATOMPHUATHO CKA3aThCA Ha 3/I0OPOBBE.

OTMeyaeTcsi CYLIECTBEHHOE CHIDKEHHE YPOBHS HEOOXOJUMBIX YEJIOBEKY
MUIIEBBIX HMHIPEIUEHTOB IMPU NPUTOTOBICHUH MNHUIIA. COBpPEMEHHBIE METOMbI
00pabOTKM MHUIIEBBIX MPOAYKTOB KakK JJisi HETIOCPEACTBEHHOTO WX MOTPEOJIeHUs B
MUy, TaK U JJIS JJIATETRHOTO XpaHEHUs! TaKKe BHOCAT CBOM HeOIaronmpusTHBINA
BKJIaJl B JIMETy HaIllero coBpeMeHHHKa. [IpupydumB oronp, a 3arem, pa3paboTaB
Ipyrue OpUEMbl TEPMHUUECKOM, (PU3MUYECKOH M XUMHUYECKOM OOpabOTKH MUIIH,
YEJIOBEK B 3HAUYMTEJIbHOM CTENEHU COKPATHJI €€ MUTATEJIbHYI0 LIEHHOCTh, Pa3pyLIul
T€ €€ KIIOYEBbIE KOMIIOHEHTBI, KOTOpbIE€ KpaillHE HYXHBI, IS HOPMaJIbHOIO
(GyHKUMOHUpOBaHUS  opraHu3ma. K  coxaleHuio, COBpEeMEHHasi MHUIIEBas
IPOMBIIUIEHHOCTh, MaJ0 0OpaniaeT BHUMAHHUS Ha TO, YTO BAKHEWUILIME KOMITOHEHTBI
NUIIM  pa3pyllaloTcs MpU  OYUCTKE, BBICYIIMBAHWUM, HArpeBaHMM W  TIpU
3aMOpaXuBaHuu. Tak, B MPOLECCE OYHUCTKU 3€PHO YTPAuMBAET CBOM Ba)KHBIE
NUIIEBbIE  3JIEMEHTHI, PACHOJIO)KEHHbIE B  O0OOJIOYKE 3€pHAa - BUTAMUHBI,
AHTUOKCUJAHTBI, AMUHOKHCIOTHI. EcCiM paccMOTpeTh BCE 3Tallbl IPUTOTOBICHUS
IUIIEBBIX Macel U JKUpa, TO MOKHO yOEIUThCS, YTO cO cOOpa CEeMSIH U 3epeH, UX
BBICYIIMBaHUS, OYUCTKH, pPA3JaBIMBaHUs, HArpeBaHMs, SKCTPAKLUH, OTICIICHMSI,
OYMCTKHM, YCTPAaHECHMsS 3alaxa, B TOM WJIM HUHOM CTENEHU KOHEUHBIM MPOAYKT
JIMIIAETCS KJIOUYEBBIX IUTATENIBHBIX KOMIIOHEHTOB B PpE3yJIbTaTe€ CaMOOKHCIEHUS,
TUJIPOJIN3a, U30MEPU3ALIUHU, YTPaThl TOKO(EPOIIOB.

B xauecTBe npuMepa 3aBUCUMOCTH LIEHHOCTH JIJIs1 3JI0POBBS YEIOBEKA MPOAYKTA
MUTAHUS OT CHIPbSI MOTYT OBITh JAHHBIE O COCTABE HEHACBIIIEHHBIX KUPHBIX KUCIOT B
nojicoHeYHoM Macie. [Ipu moigyueHun macna U3 ceMeuek MOJCOJHEYHUKA, B3AThIX
Ha 10-ii neHp, COOTHOIIEHHE B TOTOBOM NPOAYKTE omera-6/omera-3 paBHo 3:8, mpu
MCIIOJIb30BaHUM COOpaHHBIX ceMeuek Ha 30 JIeHb 3TO COOTHOIIeHUe Aocturaet 12:1,
a Ha 90 neHb or uBereHusi — 24:1. 3eneHple OaHaHBI XaPAKTEPU3YIOTCS MEHbBILIUM
IJIMKEMUYECKUM HWHAEKCOM, YeM JKEIIThIe CIelible OaHaHbl, MOCKOJIbKY IOCJEIHNE
cozepkaT OoJible OBICTPO YCBOSIEMBIX caxapoB. Haimm npenku mpeuMmyIiecTBEHHO
ynotpeOsuin GpyKTbl U OBOLIM 33J0JIT0 0 TOTrO, Kak OHU co3petoT. DpyKThl U
OBOIIM O00JaIaf0T MOIIHBIM AHTHUMYTAareHHBIM U TMPOTHUBOPAKOBBIM 3P (HEKTOM,
Onaroymapsi HaJMYMIO B HHUX OOJIBIIIETO KOJMYECTBA (PIIABOHOWJOB W TIIyTAaTHOHA.
Oco0eHHO MHOrO aHTHMOKCHJAHTOB B OKpAIICHHbIX OBOIIaX U (pykrax. ITO
MOCITY>KUJIO  OCHOBaHMEM  AMEpPUKAHCKOMY  IMPOTUBOPAKOBOMY  OOIIECTBY
PEKOMEH/IOBATh €XKEIHEBHOE YNOTPEOJIEHHE KaXKIbIM B3POCIBIM YEJIOBEKOM OT MSITU
JI0 BOCBMHU Pa3JIMYHBIX CBEXHUX OBOLIEH U (pykTOB. B mpoliecce mpUroToBICHUS
MUY 3HaYuTEIbHOE KoJn4uecTBO (0T 5 10 80%) pacTUTENbHBIX aHTUMYTAareHHbIX
cyocraniuii paspymaerca. 90% poiObero >xkupa, 6oratoro omera-3 KuCIOTaMU B
npoliecce TNOJATOTOBKM TMOABEPraercs THAPOTeHHM3alWU, KOTopas yAalseT A3TH
NPUPOAHBIE AHTUOKCUIAHTHL. bonee TOro, HCXoAs U3  TEXHOJOTMYECKOU
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1€JeCO00pa3HOCTH B YIIEpPO MOJIE3HOCTHU AJI 3[I0POBbs, PACIIMPSAIOTCS MOCEBHI U
BBIpAI[UBAHUE TE€X PACTCHUN U KMUBOTHBIX, IPOTYKTHl U3 KOTOPBIX JIyUIIIE XPaHATCS,
HO JIMIIEHBI CTOJb HEOOXOIMMBIX AJisi OpraHu3Ma YeJOBEeKa JIETKO pPa3pyIllaeMbIX
MUILIEBBIX KOMIOHEHTOB. Hampumep, mpuOpHUTET OTHACTCS PACTEHHSIM, B Macie
KOTOPBIX OOJIbIIE COAEPIKUTCA KUPOB, OTHOCAUIUX K KJIaccy omera-6 BMECTO oMera-
3, TOCKOJBKY MOCJEIHNUE OBICTPO OKHUCISIOTCA U CYIIECTBEHHO COKpPAIAIOT CPOKU
TFOJHOCTH THUIIEBOr0 MpoAyKTa. MexIy TeM NOCHEeAHssl Tpynna HEHACBIIIEHHBIX
JKUPHBIX KHUCJIOT, OyAy4d MPUPOJHBIM AHTUOKCHUIAHTOM, HeoOXxoauma JyIs
HOPMAJIbHOTO (PYHKIIMOHUPOBAHUS TMPAKTUYECKH BCEX KIETOK OpPraHOB M TKaHEU
YEJI0BEKA.

B pe3ynbTaTe aHTPONOTEHHOW AEATEIBHOCTH CEJIbCKOXO3SWCTBEHHBIE YTOJbS
OOEHSIOTCS M UCTIBITHIBAIOT Ne(UIIUT MUTATENbHBIX BemecTB. Kak cienctsue 3Toro,
BO MHOTHX ChEIOOHBIX PACTEHUSX YMEHBIIAETCS COJEP)KaHME >KM3HEHHO Ba’KHBIX
coenquHeHui. Ilo manHeiM amepukanckux ucciaeponareneit, 80% mnous CIIA nHe
MOTYT B HACTOSIIEE BPEMs YJIOBJIETBOPUTH MOTPEOHOCTH CENbCKOXO3SMCTBEHHBIX
KyJbTYp B MUHEpaJIax U UX KOMIUIEKcax. B pe3ynbrare, eciau B Havaie XX Beka B
100 r mmuHata coxepxkanochk 157 mr xeneza, To B 1968 rojly KOJIMYECTBO 3TOTO
MHKPOJJIEMEHTA B JIAHHOM pacTeHUH ymnano o 27 mr, B 1979 — no 12 mr, a B
HACTOSIIIEe BPEMs €ro MeHblle 2 Mr. J{s yAOBIETBOPEHUSI CYyTOYHOM MOTPEOHOCTH
B3POCJIOIO POCCHUSTHUHA B JKeJie3¢e Mepe1 epBOM MUPOBOIM BOMHOM JOCTATOUYHO OBLIO
ChECTh JIBa KPYMHBIX si0Ji0Ka. B HacTosimiee Bpems aaxe ynoTpebneHue 1 kr si0mok
HE BOCIOJHHUT CYTOYHBIC TIOTPEOHOCTH B 3TOM MHHepase[8].

M3MeHnach coluanbHasi CTPYKTypa HAcelIeHHs, B PE3YyJbTaTe B HACTOSIIEE
BpEMs 3HAUMTENIbHAsl YaCTh HACEJIEHUS MPOXKUBAET B MPOMBIIIIEHHBIX LEHTPax W,
MEpEeCTaB y4acTBOBATh B HEMOCPEACTBEHHOM MPOU3BOJCTBE MPOJIYKTOB MUTAHMS,
MPAKTUYECKU JIMILIEHA HATypPaJbHBIX CBEXKHX CEIIbCKOXO3UCTBEHHBIX MPOIYKTOB
nutanus. B pesynbpTaTe WHTEHCU(UKAIMKU TPOMBIIIJIEHHOTO MPOU3BOJCTBA C
UCIIOJIb30BAaHUEM YyJIOOpEeHM, TepOMUUI0B, (PYHTHIUIOB MOJy4aeMble MPOTYKTHI
MUTAHUS CTaJIM CYIIECTBEHHO YCTYIATh MO COACPKAHUIO KU3HEHHO HEOOXOIUMBIX
MUIIEBBIX CYyOCTaHIIUM B JECATKU pa3 TeM MPOIYyKTaMm, KOTOPbIe MPOU3BOAMIUCH 1O
TPAIUIIUOHHBIM TEXHOJIOTHSIM.

OnpeneneHHoe 3HAYEHUE B HEAOCTATOYHOM IMOHUMAHUU B COBPEMEHHBIX
YCIOBHUSIX BaXXHOCTH HCIOJIb30BAaHHS B  €XKEIHEBHOM pallMOHE YeJIOBEeKa
HEJIOCTAIOIINX YKU3HEHHO BAXKHBIX PETYISATOPHBIX MMEET M CIIOKHUBILIASICS CHUCTEMA
TOBApHO-/ICHEKHBIX OTHOIIEHUNH B 00JacTu 3apaBooxpaHeHus. [IpousBogutenu
dbapmareBTUYECKUX TMpenapaToB, TOPMO3SAT BHEAPEHHE B MOBCEIHEBHYIO KHU3Hb
rpakjaH MPOOUOTHUKOB M MPOIYKTOB (PYHKITMOHAIBHOTO MUTaHUSA. (s yimydiieHus
CUTyaluH, TpeOyeTcs OrpoMHasi MPOCBETUTENbHAs paboTa, YTOOBl yOemuTh
HaceneHne Poccruu, B 3HAYMMOCTM M TIOJIE3HOCTH IIUPOKOTO HCIOIb30BaHUSI B
paloHe MUTaHUSA MPOIYKTOB (DYHKIIMOHATIBHOIO Ha3HauYeHUs(IUIIEBBIC MPOIYKThHI-
ajganToreHsl’.)

WOTpoayKkTEI-aManTOréHBI—TIPOLYKTHITPHPOTHOTO MPOUCXOK/ICHHUS, CIIOCOOHBIE TOBBIIIATE
HECTIEIIM(PUIECKYIO0 COMPOTHBIIEMOCTh OPTaHNU3Ma K ITUPOKOMY CIIEKTPY BPEAHBIX (PAaKTOPOB
(GU3UIECKON, XUMUYECKON U OMOJIOTUYECKOU TTPUPO/IBI.
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B Hacrosimee BpemMs NPUXOJUT MOHUMAHUE HEOOXOAUMOCTH 3aMEHBI
KOHIICTIIIUYA PAlMOHAIBPHOTO THUTAaHUS HA KOHIICTIIHIO ONTHMAIBHOTO 3I0POBOTO
nutanus. [lapagurma ujaen yJIOBIETBOPEHHUS TrOJ0Jla U MHUIIEBOM OE€30MacHOCTH
MEHSETCS TapaurMO PACCMOTPEHUS MHINHU, KaK BaXHEHIIETo (hakTopa COXpaHCHHUS
U YJIYYIIICHUS 3JI0POBbs, CHIDKCHHS! PUCKOB BOZHUKHOBEHUS 3a00JICBaHUH.

B mocnennue rombl BO MHOTHX CTpaHax MHUpa PSAAOBBIC MOKYIATENIH MUIIEBBIX
MPOTYKTOB OOECIIOKOCHBI HE CTOJILKO TEM, COJICPKUT JIH THUIIA JOCTATOYHO KaJopui
U TUIACTUYECKUX CYOCTAaHIMH M YAOBIETBOPSET JIM OHAa BKYyCO-apOMaTUYECKUM
3ampocaM, CKOJBKO OKa3blBaeT JM BbIOpaHHAas HMMHM MHIIA Ha OXKUJAEMBIH
03710pOBUTENIBHBIN 3 (DeKT Ha opranusm. [IpoBeaeHHsbIl B 15 cTpanax EBpomneiickoro
coto3a B 1996 rony onpoc noutu 15000 B3pocasix mronen mokasai, yto 9% u3 HHUX
MpeXJie BCEro IMpH BbIOOPE MPOAYKTOB MUTAHUSA 33TyMbIBACTCS HAJ TEM, KaKOM
MO3UTUBHBIA 2(P(EKT Ha UX 3/I0POBbE OKAKET BBIOPAHHBIA MMH TMPOAYKT. 32%
OTPOIIEHHBIX OTMETWJIU, YTO YKa3aHUs HAa BO3MOXXHOE O3JI0POBUTEIIBHOE JCHCTBHE
BBEIOPAHHOTO MMU TPOAYKTAa TMPH €ro MOKYyNKE UTPAIOT BaKHOE 3HAYCHHE. Takum
oOpazom, Mmpolecc MOHUMAHHS M OCO3HAHUS 3HAYCHUS HE3aMEHUMBIX (DaKTOpOB
MUTaHUs B MPOGUIAKTUKE HAPYIICHUS 3I0POBbs, YBEIMUECHUU TPOIOJDKATEILHOCTH
JKW3HU, HAYaJics — JIIOJM BCE 4Yalle NMpUOErarT K HCIOJb30BAaHUIO OMOJOTUYECKHU
aKTUBHBIX JT00aBOK, BKJIIFOUCHHIO B PAIIMOH MUTAHUS (PYHKITMOHAIBHBIX MPOIYKTOB.

[Tutanne mOKHO (HOPMHUPOBATHCS HA OCHOBE KITIOUEBBIX MPUHIIAIIOB 370POBOTO
MUTaHUS C y4eToM (PaKTUUECKHX DHEProTpar, BEIMYUMHBI OCHOBHOTO OOMEHa,
Bo3pacTa. OCOOEHHO 3TO BaXKHO B JIETCKOM BO3pacTe.

310poBO€ TUTaHUE — OJHO M3 0a30BBIX YCIOBUN (OPMUPOBAHUS 3I0POBbS
JeTel, UX TapMOHUYHOTO pocTa U pa3BuTHsa. He3nopoBoe mnuieBoe MOBEACHHE
dbopMUpYyEeT PHUCKH H30BITOYHOM MacChl Teja, caxapHoro auadera, 3a00JIeBaHMMA
OpraHOB TMHUINEBAPEHUS, DHIOKPUHHON CHUCTEMBI, CHCTEMBl KPOBOOOPAIIECHUS.
[TonTBepKaEeHNEM PUCKOB CITYKAaT PETUCTPUPYEMBIE TTOKA3aTEIN 3a0071€BaEMOCTH.

OCHOBHBIC TPUHIIMITBI 3I0POBOTO MUTAHUS, KOTOPHIE JOJKHBI OBITh YUTEHBI
npu GOpPMUPOBAHMK MEHIO: 1) oOecrnedeHrne pa3HOoOpasusi MEHIO (OTCYTCTBHE
MIOBTOPOB OJIIOJT B TEUCHHWE JHS M JBYX CMEXKHBIX C HUM KaJlCHAAPHBIX JTHEH); 2)
COOTBETCTBHE HHEPreTUUYECKON IIEHHOCTH SHEpro3arparaMm, XMMHUYECKOTO COCTaBa
001 - PU3NOIOTMIECKUM MTOTPEOHOCTSAM OpraHu3Ma B MaKpO- U MUKPOHYTPUCHTAX;
3) uCHOOJAB30BaHME B MEHIO OJIIOJ, PELUENTYpbl KOTOPBIX, MPEIyCMAaTPUBAIOT
WCIIOJIb30BAaHUE MIASAIINX METOJOB KyJWHApHOU 00paboTKH; 4) MCIOJIb30BAaHUE B
MEHIO THIIEBHIX MPOJYKTOB CO CHHXCHHBIM COJICP)KAHWEM HACHIIMICHHBIX KHUPOB,
MPOCTHIX CaxapoB, MOBAPEHHOW COJM, a TaKXe MPOIYKTOB COJEPIKAIIUX MHUIICBBIC
BOJIOKHA; TPOAYKTHI, 0OOTallleHHbIE BUTAMUHAMH, MHUKpPOdJIEeMEHTaMu, Oudumo- u
JAKTO- OaKkTepusMH U OMOJOTUYECKH AaKTHBHBIMH J00aBKaMH; 5) ONTHMAIbHBIN
peXuM nuTaHus; 6) HaMYMe HEoOX0AUMOTO 000PYIOBAHUS U MPOYNX YCIOBUM IS
MIPUTOTOBJICHHS OJIF0]T MEHIO, XPAaHCHHS TTUIICBBIX MTPOYKTOB; 7) OTCYTCTBHE B MEHIO
MPOJIYKTOB B TEXHOJOTUHW HW3TOTOBJIICHHS KOTOPBIX HCIOJIB30BAMCH YCHIUTEIH
BKyca, KpPAacHTENM, 3alpelieHHbIC KOHCEPBAHTHI, TMPOIYKTOB, 3alpEHICHHBIX K
yHOOTPEOJICHHIO; a TaKKe NPOAYKTOB C HAPYIICHUSAMHU YCIOBUH XpaHCHUS U
UCTEKIIMM CPOKOM TOJHOCTH, IPOAYKTOB ITOCTYNMHMBIIMX O€3 MapKHPOBOYHBIX
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ApABIKOB ¥ (Wiu) ©O€3 COMpPOBOAMTENbHBIX JIOKYMEHTOB, TOJITBEPKIAIOLIUX
0€30MacHOCTb MUILIEBBIX MPOITYKTOB.
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14. Tapmaesa N.1O., Edumora H.B., barnymkuna C.}O. I'mruenuueckas
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4.2.2. Tema Ne 2 «OcHOBBI (pU3HO0TOTHH NMILEBAPEHUS»
Hean:ChopmupoBaTh mpencTaBieHneo (U3NOIOTUN THUIEBAPEHUS, POJIHU

HOpMaJIbHON MUKPO(DIOPHI KUIIEYHUKA B (YHKIIMOHUPOBAHUN OpTaHU3MA.

KoHTpoJibHBbIE BONPOCHI:

Yro uzyuaet Hayka Tpodonorus?

2. Kakue BaxHeHIIMe KOMIIOHEHTHI IUILHM, HEOOXOAUMBIE ISl TIOACPKAHMS
HOpPMaJbHOI0 0OMEHA BEIIECTB, (PYHKIMOHUPOBAHUS OPTaHOB U TKAHEH,
TrapMOHUYHOI'O pOCTa U pa3BuTusl, Bam n3BecTHbI?

3. Kakwue otnensl nuuieBapuTenbHOro TpakTa Bel 3HaeTe, UX poJib B

MAILIEBAPECHNH.

Kakast ponp neuenu B npouecce nUIeBapeHus?

HasoBure n3BectHsie BaM THIbI NAIIEBapeHUSI.

Kakue (pyHKIMH BBITONHIET MUILEBAPUTEIBHBIN TPAKT?

[lepeuncnure GyHKIMH, BHITOIHIEMbIE HOPMAIBHOU MUKPODIOpOH

KUIIEYHUKA?

L

No ok

CnpaBo4yHble MaTepPHAJIbI 110 TEMe:

Bonbiias posib B U3y4eHUH MEXAHU3MOB MUILIEBAPEHUS U YCTAHOBJICHUU OOIINX
3aKOHOMEPHOCTEM YCBOEHHs IHIIM NPUHAICKUT akaaemMuky A.M.VYronesy,
co3aasiiemMy B 1980 roy HOBYI0 MEKIUCIUITMHAPHYIO HAYKY TPO(OIOTHIO.

Tpodonorus - 3TO0 «Hayka O MHIE, NUTAHUM, MULIEBBIX CBI3IX U BCEH
IIPOLIECCAXYCBOEHUS MUY HA BCEX YPOBHSAX OPraHU3allU >KUBBIX CUCTEM (OT
KJIETOYHOTO 10 OuocdepHoro)». A.M. VYroseBbiM Oblla MNPEIJIOKEHA TEOPHUS
«aJIEKBaTHOTO MUTAHU», OCHOBHBIMU TOCTYJaTaMH KOTOPOTO SIBISIETCS MPU3HAHUE,
4TO BCE KOMIIOHEHTHI NHIIK (HyTpueHThI!! 1 GamnacTHele BemecTBal?) HEOOX0MMMEI
JUISL TOJJEP’KaHUsSI MOJIEKYJISIPHOIO COCTaBa OpraHM3Ma M BO3MEIIEHUS €ro
IJIACTUYECKUX W DHEPreTUUECKUX 3aTpaT; BKIIOYAIOT B ¢€0s1 MOTOKHU MUTATEIbHBIX U
PEryJISTOPHBIX  CcyOCTaHUMM; OaJaHC MHILEBBIX BEIIECTB B  OpraHU3Me
MOJJIEP>KUBAETCS 32 CUET BHICBOOOKIEHUSI OTACIIbHBIX HYTPUEHTOB U3 CIOXKHBIX IO
COCTaBy  MMILEBBIX  MPOAYKTOB 3@  CUET  IOJOCTHOTO, MEMOpaHHOrO,
BHYTPUKJIETOYHOTO MHILEBAPEHUs, a TaKKe MHUKPOOHOro CHHTE3a OaKTepusMu
MUIIEBAPUTEIBHOIO TPAKTA.

Hcxons u3 Teopum aaexkBatHoro nutanus (A.M.Yronesa), i HOpMaIbHOM
KU3HEICATEIbHOCTY OpPraHu3My HEOOXOIUM IUIACTUYECKHM U HSHEepreTHYeCKUi
MaTepuaj, a TakKXkKe pa3HoOOpa3Hble peryJjsTOpHble CyOCTaHIMH, KOTOpBIE
MOCTYIAIOT B OPraHU3M C MUIIEBBIMU MPOAYKTaMHU.

PaznuuaroT miectb BaKHEWIIMX KOMIIOHEHTOB MHUIIM, KOTOPHIE HEOOXOIUMBI
OpraHu3My [UJIsl MOJAJEepKaHUs oOMEHa BellecTB, (YHKUIMOHUPOBAHMS OPraHOB U
TKaHEeW, JJIsI pocTa M OOHOBJICHUSI KJIETOK OpraHuM3Ma - 3TO BOJa, OCJIKH, JKHPHI,

! HyTpueHTsl — 6MONIOrMYeCK 3HAUMMble KOMIOHEHTHI;
12 BannacTHBIE BEIIECTBA — OMOJIOTHYECKH HE3HAUNMBIE KOMIIOHEHTEL.



57

YIJIEBOJIbI, MUHEPAJIBHBIE BELIECTBA U BUTAMUHBL. [Ipexae ueM opraHus3m yCBOUT HX,
OHU TIOJBEPraloTCs PaCHICIUICHUIO HAa 00jee MPOCThIe PIEMEHTHL. DTO MPOUCXOAUT
OJlarosiapst mpoLeccaMm MUILEBAPEHUS.

[MumeBapeHne  —3TO  COBOKYHMHOCTh  (U3MYECKUX,  XUMHYECKHX U
(GU3MONIOTHMYECKUX TPOIIECCOB, B pe3yibTaTeé KOTOPHIX TOJ BO3ACHCTBUEM
(dbepMEeHTOB MHUTATEIbHBIC BEIIECTBA PACIICIUIAIOTCS Ha 00Jee MPOCThie XUMUYECKUE
COEJIMHEHHUSI, CIIOCOOHBIE BCACBHIBATHCS YEPE3 CTEHKY KEITYJOUYHO-KAIIEYHOTO TPAKTa,
MOCTyNaTh B KPOBOTOK M yCBAaMBAaThCs KJIeTKamu opranu3Mma. [Ipu 3ToM B mporuecce
MUIIECBAPEHUSI  MUTATENbHBIE  BEIIECTBA, IOCTEIIEHHO  IPOJBUTasCh  4Yepe3
MUILIECBAPUTENbHBIN TPAKT, MPOXOAAT CYMMApHOEPACCTOSIHUE TIOpPSIIKA JIECSTH
METPOB. DTU MPOLECCHl NPOTEKAIOT B ONPEIEICHHON MOCIEI0BATEIbHOCTH BO BCEX
oTIIeNaxX MHUILIEBAPUTEIBHOTO TpakTa (MOJIOCTU PTa, TJIOTKE, MUIIEBOJEC, KETYyIKE,
TOHKOM UM TOJCTOM KHIIKaX C Y4YaCTHUEM I[I€YEHH U JKEIYHOIO ITy3bIps,
TIO/DKETTYJOYHON  JKene3bl). TOJNIbKO MUHEpANbHBIC COJHM, BOJa W BHUTaMHHBI,
YCBaMBAIOTCS YEJIOBEKOM B TOM BHUJE, B KOTOPOM OHHM HaxoAsTcs B muile. benkw,
YKUPBI U YIJIEBOJIbI TIOMA/IaI0T B OPTraHM3M B BHJIE€ CIIOKHBIX KOMILIEKCOB. UTOOBI OHU
YCBOWJIHCH, TpeOyeTcsl ciiokHas (u3nyeckas U XumMuyeckas nepepadortka. Kpome
TOTO, KOMIOHEHTBHl NHUIIM JOJDKHBI MPEIBAPUTEIBLHO YTPATHUTh CBOIO BHUAOBYIO
cnenu(UIHOCTh, MHA4Y€ OHM OyAyT NPUHUMATHCS CHUCTEMON HMMYHHUTETa Kak
Yy’KE€pPOJIHbIE BELECTBA.

[InmeBapeHue HAYMHACTCAC H3MENBYECHHMST NUIIM B POTOBOM  IOJIOCTH,
YBIQKHEHUSI €€ CIIOHOW, NEepPBUYHOTO MeTaboiu3Ma U TpaHchopMmanuu Mof
BO3/CICTBEM (DEpMEHTOBCIIOHBI (aMUIa3bl, MPOTEMHA3bl, JUMNasbl, (ocdaTassbl,
PHK-a3p1). CpenHsst npoaomKUTEIbHOCTS TPEObIBAHUS MUIIU B MOJIOCTH PTa JODKHA
cocTaBIATh nmopsaaka 15-20 cek. B ciayyae cokpaiiieHUs: BpeMEHH HaXOXACHUS MHUILU
B IIOJIOCTH PTa, HAPYLIAKOTCS MPOLIECCHl MUIIEBAPEHUS, COOTBETCTBYIOIINE JaHHOMY
YYaCcTKy NHUIIEBAPUTENBHOIO TpakTa (M3MEJbUEHUE, pachajl KpaxmalHa IpOCThbIe
caxapa).

Jlanee crnemyer JTanm  NEPEIBMKEHHE  MHILNEBOrO  KOMKAa 3a  CYET
NEPUCTAIBTUYECKUX JIBM)KEHMM MBI TJIOTKM M THUIIEBOJAa B JKEIYAOK. AKT
IJIOTaHUs BKJIFOYAET B ce€0sl pa3y poTOBYIO (IIPOU3BOJIBHYIO), TIIOTOYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), THUINEBOJHYIO (MEJICHHYI0 HENpou3BOJbHYI0). Cpemass
IPOJOJKATEILHOCT BPEMEHU MPOXOXKACHUS MHUILEBOIO KOMKa 4epe3 MHUILIEBOA
cocTaBisIeT 2-9 cek, W 3aBUCUT OT IUIOTHOCTH numy. i1 mnpegoTBpalieHus
OOpaTHOrO TOKa MHUIIM, a TaKXKe pasrpaHUYEHUs] BO3JCHCTBUS Ha Hee
MUILIEBAPUTEIIBHBIX (bepMeHTOB, MUILEBAPUTEIIbHBIN TpaKT obecnieueH
CHEIUAIBHBIMU KJIAllAaHAMM.

[InmeBoil KOMOK, MONaB B )KEIyAOK, B TEYEHUE TPEX-TISITH YAaCOB IOJBEPIaeTCs
MEXaHUYECKON M XUMHUUYECKOU 00paboTke (TI0J1 BO3IEUCTBHEM KEITyI0YHOTO COKa U
MPUCYTCTBYIOIIMUX B HEM COJITHOM KUCJIOThI, KOTOpasi 00€CIeYnBaeT KUCIYIO Cpely B
YKEJTyJIKe, BbI3bIBAET JICHATYpAIMIO U Ha0yXaHue OEJNKOB, aKTUBUPYET NENICUHOTEHBI,
OKa3bIBaeT OaKTEepPULMAHBIA >(PGEKT; MEeNncuH- TepeBapuBacT OeJIOoKcoIepKallnue
NUINEBbIC  MPOMYKTHI). JIMMOMUTHYECKAass aAKTUBHOCTh  JKEIIyJOYHOTO  COKa
CIIOCOOCTBYET PacCIICIUIEHUIO AMYJIbIMPOBAHHBIX JKUPOB MoJjoka. OOpa3zyromascsa B
XKEITyJKEe B 3HAUUTENIbHBIX KOJIMYECTBaX CJiM3b, C OJHOW CTOPOHBI, BBINOIHIET
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3aIIUTHYIO (DYHKIIUIO 3alMIAsl CIM3UCTYIO KETyJIKa OT JEHCTBUS COISTHOM KUCIIOTHI,
a TakXKe CIYXAT HMCTOYHUKOM OJHJIOTEHHBIX O€JIKOB [UIsI WX MOCIEAYIomeH
YTUJIU3AIMU MUKPOOPTaHU3MaMU TOJICTOM KUIIKU. B kemyake MpUCYyTCTBYET TaKKe
CHeIuanbHbINA (PaKTOp, 00ECIIeUNBAIONINK B TabHEUIIIEM YCBOCHHE BUTaMIHA By,

[Tocne »xemynka NHUIIEBOM KOMOK TNONAAAaeT B TOHKWUW KHUILICYHHK, JJIMHA
KOTOPOTro JoCcTUraeT 6,5 metpoB. Kumieunslii COK B 3TOM OT/€JI€ MUIIEBAPUTEIHHOTO
TpaKkTa UMEET IIEJTOUYHYIO CPEeAy 3a CUET MOCTYIUICHUS! B TOHKUN KUIICYHUK KEIIYH,
COKa TMOJDKETYIOYHOM JKEeNe3bl W BBIIEICHHM CTEHOK KumeyHuka. Cok
MOJIKETTYIOYHONM  JKEJIE3bl  COJACPXKUT Takue (epMeHThl, Kak albda-amuiiaza
(pacmeruisier  yrieBonbl), PHK-JIHK-nykneassl (pacliemisioT HYKJICHHOBBIC
KHCJIOTBI), JUMAa3bl (PACIHICTUISIIOT >KUPBI), MPOTeas3bl (PacIICIUISIOT OCJIKH) B BHJC
nposH3UMOB. Bcero B kuilledHOM coke oOHapyskuBaeTcsi Ooiee 20 (epMeHTOB
(9HTEepOKMHA3BI, MeNnTUaas3bl, Qocdarasbl, HyKJIeasbl, JHMa3a, aMuiasza, JIaKTasa,
caxapaza W J1p.). Y JIOJed, NPOXUBAIOIIMX B Pa3HbIX PETHOHAX, BCTPEYAOTCS
WHJUBUAYYMBI, Y KOTOPBIX OTMEUAaeTCsl HEJOCTAaTOYHOCTh MPOAYKIUU (depMeHTa
JaKTa3bl, y4aCTBYIOIIEH B yTHIM3AUU JaKTO3bl. OCOOEHHO 4acTO 3TOT BPOKIACHHBIM
nedext odHapyxkuBaercs y xurenei (40-100% nomynsunn) Asuu u Agpuxu. Cpeau
JIML CIaBSHCKOTO MPOUCXOXKAEHUS (pycckue, OeIopychl, YKpauHIbl) 1e(PUIMTHOCTD
nakTa3bl oOHapyxuBaeTcs y 10-15% npeacraBureneil momyasiuu.

B TOHKOM KHWIIIEUHUKE TPOUCXOJAUT U BCAChIBAHME OCHOBHOM MacChl
00pa30BaBIIUXCS MPOCTBHIX XUMHUYECKUX (parMeHToB muiu.He mnepeBapeHHbIC
OCTaTKHU THIIM JaJIe€ MOCTYMAIT B TOJCTHIM KHIIEYHUK, B KOTOPOM OHU MOTYT
HaxoauThcss OT 10 go 15 yacoB. B 3TOM oOTAene nOUIIEBApUTEIBLHOIO TpaKTa
OCYILECTBIISIFOTCSI TIPOILIECCHI BcachiBaHUsA BOAbI (10 10 1 B CyTKH), MUHEpaIbHBIX
COJIeH, TPOTEKAIOT OCHOBHBIE TIPOIECCHl MHKPOOHON MeTaboIM3aluu OCTaTKOB
MUTATEIbHBIX  BEIIECTB, TIOCTYNHUBIIMX M3BHE WJIM  OOpa3oBaBIIUXCS B
NUIIEBAPUTENBHOM TpakTe. [Ipoao/KuTeNnbHOCTh Mpolecca MUILEBAPEHUS Y
3JI0POBOTO YEJIOBEKA COCTABJISET B 3aBUCUMOCTH OT CTPYKTYPhI TUTAHUS COCTABIISIET
oT 12 no 36 ygac.

BcacbiBaHre OCyHIECTBISIETCSI HA BCEM MNPOTSHKEHUU MUIIEBAPUTEIBHOIO
TpakTa, MOBEPXHOCTh KOTOPOTO TMOKpPHITAa BOPCUHKAMH, Pa3IAYAOIIUMUCI TI0
CTPYKTYpe U (PyHKIMU B 3aBUCUMOCTH OT CBO€H Jokanu3anuu. Ha 1 MM cnuzucToi
npuxogutcs 30-40 BopcuHOK. BcacbiBaHue OCYHIECTBISIETCS 32 CUET pealu3aluu
HECKOJBKMX MEXaHU3MOB (MACCUBHBIM TpaHCHOpPT, obOnerdeHHas auddysusd,
akTUBHBIA TpaHcnopT). Ilpum stom, 50-60% mpomykToB Merabonu3ma OEIKOB
BCachIBaeTCA B JABeHaaunarunepctHoil kumke, 30% - B ToHkou u 10% - B TOJICTOM
OT/ieJie KUIIIEYHUKA. Y TJIEBO/IbI BCACHIBAIOTCS TOJBKO B BUJIE MOHOCAXapoB, P 3TOM
MPUCYTCTBHE B KUIIIEYHOM COKE COJIEH HATPHs CYIIECTBEHHO MOBBIIIAET CKOPOCTh UX
BcacbiBaHus. [IpoaykTel MeTaboiiM3Ma KHUPOB TaK Ke, KaKk H OOJBIIMHCTBO
MOCTYHAIOIIMUX C TMUIIEH BOAO- M KUPOPACTBOPUMBIX BUTAMHHOB, BCACHIBAIOTCS B
TOHKOM OT/IeJie KUIIICUHHKA.

BaxHyto poib B Tpolecce TMUIIEBAPEHUsT WrpaeT IeYeHb, B KOTOPOM
MPOUCXOAUT oOpa3oBaHue xenud. JKemub CHoCOOCTBYET 3MYJIbralldd HUPOB,
BCACBIBAaHUIO TPUTJIUIIEPUIOB, aKTUBUPYET JIHUIA3y, CTUMYJUPYET MEePUCTAIBTUKY,
WHAKTUBHUPYET METCUH B JBEHAALIATUIIEPCTHOMN KUIIIKE, OKA3bIBAET OAKTEPULIMIHBIA U
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OakTeprocTaTuyeckuii 3PQexT, ycuiuBaeT TUAPOJIU3 W BCACbIBAHHE OEJIKOB U
YTIEBOJIOB, CTUMYJIMPYET Mposikdepalfio SHTEPOLUTOB, MPOLECChl 00pa30oBaHUs U
BBIJICIICHUS JKCITIH.

BOIBIIMHCTBO TaCTPOMHTECTUHATBHBIX TOPMOHOB B XUMHYECKOM OTHOIICHHUH
IPECTaBISIIOT CO00M MENTHIBI M OKA3bIBAIOT MHOYKECTBO Pa3HO00pa3HBIX 3P (HEKTOB
Ha (QYHKIUM MHIIEBAPUTENLHOTO TpakTa U oOMeHa BemecTB. OHHM BIHAIOT Ha
CEKPEIMIO BOJBI, JIEKTPOJIUTOB M (PEPMEHTOB, MOTOPHYIO aKTUBHOCTbH >KEIYI0OUHO-
KHUILIIEYHOTO TpakTa, BCAChIBAHUE BOJbI, DJIEKTPOJMTOB M MUTATEIbHBIX BEIIECTB,
NESATEIbHOCTh CEPICUHO-COCYAUCTON CHUCTEMBbI, (PYHKIMOHAIbHYIO aKTHUBHOCTb
SHAOKPHUHHBIX KJIETOK MUIIEBAPUTEIHLHOTO TPAKTA U APYTUX IHIOKPUHHBIX JKEJe3.

B 3aBucuMMOCTH OT TPOUCXOXKIEHUS (PEPMEHTOB pa3IMyaloT TPU THUIIA
nuineBapeHus: 1) 3a cueT (GpepMEHTOB, CHHTE3MPYEMBIX JKEJIe3aMHU uelioBeKa; 2) 3a
cueT (epMEHTOB, CHUHTE3MPOBAHHBIX MHUKPOOPTraHM3MaMH; 3) OCYIIECTBIIIEMOE
dbepMeHTaMu, COAEPKAIIMMHUCS B COCTaBe MPUHUMAEMON TTHUIIIH.

B 3aBucuMocTH OT JIOKaJIM3alMy  NUIIEBApEHUE  NOJAPA3JEisA0T  Ha
BHYTPHUKJIETOYHOE, KOTJIa MPOLECCHl TUAPOIN3a MUTATEIbHBIX BEIIECTB IMPOUCXOIAT
BHYTpPH KJIETOK (3a CUET JIM30COMAJIbHBIX (PEPMEHTOB), U BHEKJIETOYHOE (IIOJIOCTHOE
Y IPUCTEHOYHOE).

Takum 00pazom, MUIIEBAPUTENBHBIN TPAKT B OpPraHU3ME UYEIOBEKa BBIMOIHSIET
HECKOJIbKO (DYHKIIMIA:

1) cekperopHast (GYHKIHS - XapaKTEpU3yeTCst 00pa30BaHUEM MMUIICBAPUTEIbHBIX
COKOB (CJIIOHBI, K€Y TOUYHOTO, MOKEITYJOYHOTO, KUILIEYHOT'O COKOB U JKEITUH);

2) MoTopHast (GYHKIIHS - 3aKJIFOYACTCS B KCBAHHHU, TJIOTAaHUU, TIEPEMEITUBAHKH,
NepPEeABMKCHUH UM 10 MUIIEBAPUTEILHOMY TPaKTy M YAAJICHUIO U3 OpTaHU3Ma He
nepeBapruBaeMbIX  OCTaTKOB, B JBW)KCHHUM BOPCHHOK UM  MHKPOBOPCHHOK;
OCYIIECTBIISIETCS. MYCKyJIaTypol MHINEBAPUTEIHLHOTO ammapara Ha BCeX JTamax
KOHBeElepa;

3) BcacwiBaTenbHas (YHKIMS - 3aKIOYAeTCs B IOCTYIUICHUM W3 IOJIOCTH
KEITYJOYHO-KUIIEYHOTO TPaKTa B KPOBOTOK MPOIYKTOB paCUICIUICHHUsS] OEJIKOB,
YKUPOB | YTJICBOJIOB (AMUHOKHUCIIOTHI, TIUIIEPUH, )KUPHBIE KACIOTHI, MOHOCAXaPHIbI),
BOJbI, COJIEH, JIEKAPCTB U IPYTUX COCTMHEHUN;

4) BHYTpPHUCEKpETOpHas (YHKIMS - 3aKJIIOYAOIIAsCs B BBHIPAOOTKE TOPMOHOB,
OKa3bIBAIOIIMX pETyJUpylollee JeHCTBUE Ha MOTOPHYIO, CEKPETOPHYI U
BCACHIBATENbHYI0 (YHKIUM TMHUIIEBAPUTEIBHOTO TpakTa (TacTpUH, CEKPETHUH U
JpyTri€ TOPMOHBI);

5) skckperopHas (GYHKIHS - OOECIeYMBAET BBIACICHUE MHICBAPUTEILHBIMU
JKeJIe3aMU B TIOJIOCTh JKEITYJ0YHO-KUIIIEYHOTO TPAKTa MPOJAYKTOB 0OMeHa (MOYEBHUHA,
aMMUaK, >KeIYHbIE TTUTMEHTBI), BOJBI, COJIEH TSKETBIX METAJIOB, JICKAPCTBEHHBIX
MpenaparoB, KOTOPHIE 3aTEM yAAISIOTCS U3 OpraHU3Ma,

6) ABJISCTCS MECTOM oOutaHus CUMOMOTUYECKUX accoluanuim

MHKPOOPTraHU3MOB.
HopmanibHyto  MuUKpodopy  MNUIIEBAPUTENBHOTO  TPAKTAC COBPEMEHHbIX
MO3ULINI ClemyeT paccMaTpHuBaTh KakK MHO>KECTBOMHKPOOHOIIEHO30B,

XapaKTEPU3YIOUIUXCSl ONPENEICHHbIM COCTaBOM M 3aHUMAIOUIUX TOT WA HHOU
OMoTON B OpraHv3Me 4esoBeKa. JTa MHUKPO(JIopa BKIOYAET NECATKH U COTHU
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Pa3HOOOpa3HBIX BUIOB MHUKpPOOpPraHu3MoB. HepocTtarok wWiaum HM30BITOK TOTO WM
MHOTO cyOcTpaTa WJIM METa0OJUTa CIYKUT CUTHAJIOM JJSl YCWJIEHHUS POCTa WU
rudenan COOTBETCTBYIOUIETO 3BEHA DKOJOTHYECKOW CUCTEMBI. B mporiecce sBoonnu
MOCTOSTHHBIE TPEICTaBUTENIM HOPMAJIbHON MHKpPO(IOpPHl NpPEeBpallaiuch BO BCE
Oonee B3amMocBs3aHHOE T1ieioe. OJHOBPEMEHHO Il JIOCTHOXKCHHS —OOJIbIIeH
3¢(GEeKTUBHOCTH TMPOUCXOAWIa U crneuuanm3amus wux QyHkauid. [lomoOnas
UHTETpaluss W crenuain3anus (yHKIUH TO03BOJISIET HOPMalbHON MHUKpodIope
3JI0POBOTO YEJIOBEKAa BBICTYNATh KaK €IUWHOE IIeJIOe, COrIaCOBaHHO paboTaroliee B
MHTEpecax BCe cUCTeMbl OpraHu3Ma, B KOTOPOM OHa JIOKAJIM30BaHa.

C MoMmeHTa pOXIeHUsT peOEHKa, €ro KoXKa M CIM3UCThIe O00CEeMEHSIOTCS
MUKpOOpraHU3MaMH, HUX YHUCIO U pa3HoOOpa3ue Ompenesnsiercs COCTaBOM
MUKpPO(hIOpEl MaTepH, MEXaHU3MaMU POJOB, CAHUTAPHBIM COCTOSIHUEM CpE/bl, B
KOTOPOM OHM MPOXOJWIIM, THUIOM BCKapmuMBaHug. K HacrosiemMy BpeMEHH
BBISIBJIEHBI HEKOTOPBIE OOIIHME 3aKOHOMEPHOCTH 3aCEJIEHUS KEIyJOYHO-KHUILIEYHOTO
TpakTa 4yesioBeKa MUKpOOpranu3smMamu.Tak, yCTaHOBJIEHO, YTO B MEPBbIE YaChl U JHU
B KHILIEYHUKE HOBOPOXKACHHBIX BCTPEUAIOTCS MNPEUMYLIECTBEHHO MHKPOKOKKH,
CTaUIOKOKKH, HTEPOKOKKM M KJIOCTPUIUU. 3aTEM MOSBISIOTCS SHTEPOOAKTEpUU
(KUIlleYyHbIE TaJouyKH), JakroOauwisl U Oudunodbakrepun. Co BpeMeHEM B
KHUIIEYHUKE TOSBISAIOTCS, a 3aTeéM HAuyMHAIOT Mpeo0sajarb HECIMOPOHOCHbBIE
o0nUratHo-aHa’poOHble OakTepun (Oudumodakrepuu, 3yOakTepuu, OaKTEPOUIbI,
CTPENTOKOKKH,  COUpWUIbl). s  Toro  4roObl  MHUKpOOHasi  SKOJOTHUS
NUIIEBAPUTENBHOIO TPAaKTa HOBOPOXKJEHHBIX IO CBOEMY COCTaBy NPHUOJIM3HUIACH K
TAaKOBOM y B3pOCIHbIX, TpeOyeTcss HECKOJBKO JieT. OcoOeHHO o0uiIbHa MUKpodopa
HIDKHUX OTJIEJIOB MMILEBAPUTENIBLHOTO TPakTa. 37ech OOHApY>KEHbI IPEICTaBUTENIN
6onee 500 BumoB OakTepuii. Yncno aHadpOOHBIX MUKPOOPTAaHU3MOB B ATOW 00J1aCTH
3I0pOBOTO B3pocioro 4yenoBeka Oonee yem B 100 pa3 mpeBbIIAET TAKOBOE IIO
COJIEp>KaHMIO adPOOHBIX OakTepuil. DHTEpOOAKTEpUHU, BKIIIOUYAsT KUIIICUHbIE TAJT0UKH,
CTaDUIIOKOKKH, TPpUOBI U Jpyrue a’poObl, COCTABISAIOT HeMHorum Oosee 1-4% wu
paccMaTpuBaroTCs  Kak  Jgo0aBoyHas WM chaydaiiHas — Mukpodiopa. Ha
XKU3HeoOecneyeHne MUKpOQIIOphl KUILIEYHUKA YEJIOBEKA B CPETHEM PACXOAYETCS 10
10% nocTynuBLIEH ¢ MUILIENH SHEPTUU.

[IpeacraBuTenn HOPMaNbHOM MHUKPO(DIOPHl MPUCYTCTBYIOT B OpraHU3MeE
YyeloBeKa B BUAE (PMKCUPOBAHHBIX K OMPEAENIEHHBIM pelenTopaM MHUKPOKOJOHHIH,
3aKJIIOYEHHBIX B OWOIUIEHKY. buoruieHka, Kak mepyaTka, IMOKPHIBAET KOXY U
CJIM3UCTBIE OTKPBITBIX OKPYKAIOILIEH Cpeie MOJI0CTEN 3J0pPOBOr0 YEJIOBEKA U COCTOUT
U3 HK30M0JMCaXapua0B Pa3InYHOIO COCTaBa MUKPOOHOTO MPOUCXOKACHUS, a TAKKe
MyIIMHA,  TPOAYIUPYEMOro  OOKAJIOBUIHBIMH  KJI€TKaMu  CIUM3HCTBhIX. C
(GYHKIIMOHATIBHOW TOYKU 3pEHHS] OMOMIEHKAPEryJIHpPYeT B3aUMOOTHOLICHUS] MEXIY
MAaKpOOPTaHU3MOM U OKpy:xarouien cpenou. I[lonmagarommii B OpraHu3mM HUCXOIHBIN
MUIIEBOM CyOCTpaT B pe3ysibTaTe MHUKPOOHOW TpaHcopmaliuu mpeBpaiiaeTcs B
MPOMEXKYTOUHBI JMOO KOHEYHBIM MNPOAYKT C TOW MM HHOM OMOJIOTMYECKOU
aKTUBHOCTBHIO.

HopwmainbHast Mukpodiiopa v NpoayKThl €€ MeTaboau3Ma’

1) y4acTByOT B:

1.1. peryasiuuu ra30BOro cOCTaBa KUIIEYHUKA U IPYTUX MOJOCTEH OpraHu3Ma;
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1.2. Mmetabonu3me OENKOB, YIIIEBOJOB, JIMIUI0B U HYKJIEMHOBBIX KUCJIOT;

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

1.4. oOecrieyeHUM  KOJIOHM3AIMOHHON  pPE3UCTEHTHOCTH, MpeaoTBpaiias
MPUKUBICHUE W PAa3MHOXKEHUE B KHUILICYHUKE YY>KEPOAHBIX OPTraHU3MOB WIH
3aceJICHUE TeX WJIM MHBIX 00JIaCTel MUIIEBAPUTEILHOIO TPaKTa HECBONCTBEHHBIMU
JUTSl HUX BUJIAaMH MUKPOOPTAaHU3MOB);

1.5. peuMpKyJsSIUU CTEPOUAHBIX COCIUHEHHM U JAPYrUX MaKpOMOJEKYJ
(BKJTIOUAs JIEKAPCTBEHHBIE TIPETIAPaTHhI);

1.6. neToKCUKAaIMK 9K30T€HHBIX U HJIOTEHHBIX CYOCTPaTOB;

2) o00namaloT MOPGOKHHETHUYECKUM  JCHCTBHEM  (CTUMYJIHPYIOT  pPOCT
AMUTEIUAIIBHBIX KIIETOK, CKOPOCTh MX OOHOBJICHUS HAa CIU3UCTBIX, EPUCTAIBTUKY,
BIIUSIIOT HAa KOJIMYECTBO MOTPEOIIsIeMON UM U T.11.);

3) BBINOJHIIOT HWMMYHOTEHHYIO (YCHWJIMBAIOT TyMOPAJIbHBIH M TKAHEBON
UMMYHHUTET, CTUMYJUPYIOT  (aroumros3, MOPOAYKIMIO  HMMYHOIJIOOYJIMHOB,
UHTCPJICHKUHOB, [INTOKUHOB);

4)cimyKaT UCTOYHUKOM dHEprun (00pa3oBaHUE KUPHBIX KUCIIOT);

5) mnpoaynHMpyrT pa3sHOOOpa3HbIE OWOJOTHYECKH AaKTHUBHBIC COCTUHCHHS
(BUTAMUHBI, JIUTIOTIOIMCAXaPUIBI, IETITHIOTJINKAHBI, AMUHBI, aHTHOUOTUKHA U JIPYTHE
COCIMHEHUS C aAHTUMUKPOOHOM aKTUBHOCTBIO, HeiiponenTuabl, NO, HHIOJBI).

Hopmanwhas Mukpodiopa - HMHAUKATOP (PUBHOJOTHUYECKOTO COCTOSHUS
MaKpOoOpraHu3ma.

CoctaB MHUKPO(]IIOpHl B OHMOIUICHKE MOXKET H3MEHSATHCS TOJI BIUSHHUEM, Kak
pPa3IMYHBIX CTPECCOBBIX AareHTOB, (DU3UOJIOTMUYECKOTO0 COCTOSHUSI — YeJIOBEKa.
MeaunuHckre U MeIMKaMEHTO3HbIE BMEINIATENLCTBA, BKIIIOUAs WHCTPYMEHTAJILHOE,
XUPYPTrUYECKOE WM JIEKAPCTBEHHOE BO3JCHCTBHE, MOTYT HU3MEHHUTh LEIOCTHOCTh
UMEIOIIelicst OMOTUICHKH, YTO BEJIET K yTpaTe €€ OTIEIbHBIX (DYHKIIHMA.

Cpenu (hapMaKoJIOrHYeCcKux MPEnapaToB HauOosee BBIPAKCHHBIN
noBpexaarommii 3pdEeKT Ha HOPMATbHYI0 MHUKPO(IIOPY OKa3bIBAIOT aHTUOWOTHKH.
MHorue MMMYHOJIETIPECCAHThI B KOHIICHTPAIUAX OJM3KUX K KIMHUYECKUM, TAKKE
MHTUOUPYIOT pocT Oudumodakrepuil, JaKTOOAIMIUI, SHTEPOKOKKOB M KHILEYHBIX
najoueK. XuUMHuomNpenapaThbl, KakK MPaBUJIO, TAKXKE BBI3BIBAIOT JIHUCOUOTUYECKHUE
u3MeHeHus. J{ucOnoTuYecKkre MposiBICHUS BBIPAKAIOTCS B U3MEHEHUU a0COJIFOTHOU
YUCJIEHHOCTH aHa’pOOHBIX M JAPYIUMX MPOKAPUOTUUYECKUX KIETOK, MX BHUJOBOTO U
ITAMMOBOTO  COCTaBa, CIEKTpa U KOJWYECTBA O0O0pa3yeMblXx MHKPOOHBIX
MetaboauToB. Pa3paboraHo  OoybIIOE  KOJMYECTBO  TECTOB,  ITO3BOJISIOIIUX
O0OBEKTUBHO CYJUTh O COCTOSSHUM HOPMaJbHON MUKPODIOPH! U ee GyHKIINOHATHHOM
AKTUBHOCTH, CTEIICHH MOBPEXKICHMUS.

Hopwmainbhast Mukpodiiopa KuiieyHuKa UMeeT OOJBIIOE 3HAUYCHHE B YCBOCHHH
OMOJOTUYECKN aKTHUBHBIX BEIIECTB U UX BBIPAOOTKE.

B pesynbrare HapylieHUss HOPMOOHMOIIEHO3a BO3HUKAET JAUCOAKTEPUO3.
JucOakTepno3 KHILEYHUKA SBISETCS OAHUM U3 (HaKTOPOB, CHOCOOCTBYIOLIUX
3aTSHKHOMY, PELMANBUPYIONIEMY TEUEHUIO IEJIOTO psijga 3abojeBaHuil (Aucnercus,
aJJIepruu, 4YacThle MPOCTYHBIE 3a00JI€BaHUsI, TUIIOBUTAMUHO3 B).

Ycra"oBieHo yeTbipe (OpMbI MPOSIBICHUS AUCOAKTEPUO03a, BRIPAKAIOIITUECS

1) Hapy1IeHHEeM UMMYHHOTO CTaTyca;
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2) HapyIICHUEM THIIEBAPEHUS U YCBOSEMOCTH IHINHU, OTCYTCTBUEM alleTUTa U
CHUKEHHEM CHUHTE3a BUTAMUHOB TpyIIibl B;

3) CHUKEHUEM TOJICPAHTHOCTU CIM3UCTON KUIIEYHUKA K JACHCTBUIO MATOTEHHON
MUKPOQIIOPHI;

4) CHUKEHHEM JIETOKCUKAITMOHHOM CITOCOOHOCTH MUKPO(DIOPHI.

Ha npaktuke Bce 3TH (OpPMBI, KaK IPaBUIIO0, BCTPEUYAIOTCS BMECTE, UTO SIBISICTCS
pE3yNABTATOM IMO3IHETO 0OpAIEHUs 3a MEIUIIMHCKON OMONIBIO.

VYcnexu, JOCTUTHYTbIE B 00JIACTM  MUKPOOMOJOTHYECKOTO  M3YyUEHHUS
MUKpPO(DIOpHl KHUIICYHHKA YEJOBEKa, MOCIYXUIM TMPEANOChUIKON K pa3paboTke
JTUETUYECKUX U JIeUeOHO-TIPOUIAKTUYECKUX KUCIOMOJIOYHBIX MTPOYKTOB HA OCHOBE
Lactobacillus, Bifidobacterium M  Streptococcus. I[JIaBHBIM Ha3HAu€HHEM MAaCCOBOIO
yHOTpEOJICHUs] KHUCIOMOJIOYHBIX MPOAYKTOB SIBJSUIOCH TIOJIABJIEHUE KHUIIICUHbIX
THWIOCTHBIX  OakTepui,  JUKBHAAIMS  JAUCOMOTHYECKUX  HApyUIEHUH B
NUIIEBAPUTEIIBHOM TPAKTE 3a CYET BBEICHHUS B OpPraHuW3M 4YeJlOBEeKa OOJBIINX
KOJIMYECTB JKUBBIX aHTATOHUCTUYECKUX MOJIOYHOKHCIIBIX OAKTEPHUH.

JlucbakTepnos, B 3aBUCUMOCTU OT XapakTepa U3MEHEHUsI COCTaBa MUKPOQIOPHI
TOJICTOTO KMILIEYHUKA, TOAPA3EIAeTCA Ha 3 CTEEHH.

JlucOakTepno3, Kak MpPaBWIO, COYETAETCA C JPYTMMU MaTOJOTMYECKUMH
CUHJIpOMaMU, TIOATOMY MEPOIPHUATHS TTO KOPPEKIIUHU HAPYIIEHHOTO MUKPOOHOIIEHO3a
OCYUIECTBJISIIOTCA ~ OJHOBPEMEHHO C  JICYEHHMEM  OCHOBHOIO  3a00JI€BaHUS.
[TonoxutenbHble 3PQPEKTHl MPU  TUCOAKTEPUO3E JOCTUTAIOTCS HCIIOJIb30BAHUEM
MPOOMOTUYECKUX TMPEenapaToB MWIM MPOIYKTOB, O00JAJAIOMUX MPOOUOTUYECKUMU
CBOWCTBaMU.

[Io cBoemy HAEUCTBUIO TPOOMOTHYECKHE IMpenapaTsl, MPUMEHSIEMBIE MPH
IUCcOaKTepro3e, pa3essiFOTCs Ha KJIACChI:

1. Knaccuyeckue mnpoOMOTHKH (U3 OOJUraTHOM (HIOPHI  UYEITOBEUYECKOTO
opraHu3Ma: KoJii-, 0uuayM-, JaKTOOAKTEPUH. ).

2. CamMO2JIUMUHUPYIONTMECS] aHTarOHUCTHI (M3 IITAMMOB, HE XapaKTEPHBIX IS
opraHuszMa: 0akTUCyOTHII, OMOCTIOPUH, CLIOPOOAKT).

3. KomOunupoBaHHble npoOuoTHKH (OMGUIOHT, OM(UKOI, aAlUION, JTUHEKC,
OMO00AKTOH, KUMAITU).

4. UmMoOMIIM3UPOBAHHBIE HAa COpOEHTE XUBble OakTepun (OMuIyMOaKTEpUH-
dbopte).

5. KomOuHMpoBaHHbIE ¢ TU301IUMOM (Ondrm3).

6. Ilpemapatsl - MPOMYKTHI MeTa0OJIM3Ma HOPMAIBHOW MHUKPOQIIOPHI (XUIIaK-
dbopte).

7. PexomOuHanTHBIC - cyOanuH (Oaktepun Subtilis, KOHTpoIMpYIOIUE CUHTE3
o2-unrepdepona).

Haubonee s pexTrBHBIM CpeCTBOM NPOMPHUIAKTUKY U JCUEHUS AUCOAKTEPHO3a
SBJISIIOTCS TIpenapaThl OuduymMOaKTeprHa.

Xopowmuit 3p@PexT nepBUYHON W BTOPUYHOW MPOPUIAKTUKH AUCOAKTEPHO3a
JIOCTUTAETCA  HCHOJIb30BAHUEM  OTEUYECTBEHHBIX KHCJIOMOJOYHBIX IPOAYKTOB,
oromoposkeHHoro. /[Ba crakana kedupa B A€Hb WIN OJHA MOPIHS OMOMOPOKEHHOTO
00€eCIeYnBaOT OPraHu3M IOJIE3HONM MHUKPOQIIOPOM, CYTOUHON TOTPEOHOCTHIO
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KaJIbLIUS, BUTAMHUHOB W AaMHHOKHCJIOT, HEOOXOAMMBIX Ui TMPEerylnpeskIeHus
OCTEOIOpOo3a.

O} PexTUBHOCTh  HCMONB30BaHUS ~ OMOMOPOXKEHOTO B MPOQHIAKTHKE
nucOakTepro3a y JieTed Oblia uccieaoBaHa Ha 0asze OMOKETHBIX JOIIKOJIBHBIX
yupexzaeHuil r. Omcka. McciienoBanue NpoBOAWIOCH B TPHU 3Tama: MEPBBIA ATal -
OLICHKA 3/JI0pOBbSl J€TEd Iepe]] MPOBEACHHEM OHKCIIEPUMEHTAa; BTOPOM 3Tam —
OKCIIEPUMEHTAIbHBINA, BKIIOYAN BbIJA4y OHOMOpPOXKEHHOTO (6 Hemenb) ¢
MOCJIETYIONUM HAOJIIOJCHUEM 32 COCTOSSHMEM 3/I0pOBbsl J€Te M HAcTpoeHus — 3
Mecslla; TPEeTUH dTall — DOKCIEPUMEHTAJbHBIM, BKIIOYAd MOBTOPHYIO BbIJIAyy
OroMopokeHHOTO (6 Henenb) € MOCIEAYIOIMUM HAOIIOJEHUEM 3a COCTOSTHUEM
3[I0POBbsI IETEW U HACTPOCHUS — 3 MecsIia.

B wuccnegoBanue Obuto BKIOUeHO 179 nered, mocemiaBUIMX JOIIKOJIbHBIC
OpraHu3aluy, U3 HHUX 92 pebGeHKa COCTaBUIM «OCHOBHYIO» TIpynmy (znetu
MOJIyYaBIIME C PALIMOHOM MHUTAHUSI OMOMOPOXKEHHOE), 87 — «KOHTPOJIbHYIO» TPYIHILY
(meTn KOTOphble MUTAIUCH MO OOBIYHOMY MEHIO). J[yia obecrniedeHus: JOCTOBEPHOCTH
UCCJIEIOBAHNSI MUHUMAaJbHAasi YHUCIEHHOCTb JeTed JO0JDKHA Oblla COCTaBIIATH HE
MeHee 37 gen. ['pyniibl He pa3andainch o Bo3pacty (p>0,05).

JUIsi TMHAMUYECKOro HAOJIIOICHHS 32 COCTOSIHUEM 370pPOBbS JETEH Ha MEPUOA
HKCIIEPUMEHTA OBUIM BBEACHBI: «KaAPThl MEAUIIMHCKOIO HAOJIIOIECHUS», COCTOSBIIME
M3 TACIIOPTHOM M CHEHHAIBHOW dacTed. B crnenuanpHyr0 4YacTh BKIIOYAIACH
uHbopMaIus MO0 KIMHUYECKUM MPOSBICHUAM 3a00JIEBaHUM M HAIMYHUIO Kallo0 Ha
3I0pOBbE (KOXKHBIE MOKPOBBI, XapaKTep CTyJla U €ro KpaTHOCTb, JIPYTUE KaJoO0bl);
«pOIUTENIbCKME HMHPOPMALMOHHBIE KapTh», BKIOYaromas WHHOPMAIMIO OT
ponuteneit o (akTax TONy4YeHHs] PEOCHKOM CIEIUATU3UPOBAHHON METUITMHCKON
NOMOIIM U aHTUOMOTUKOTEPAIINH, a TAKXXE O HAIMYUH Y JeTel Kajlod Ha COCTOsSIHUE
3JI0POBBS - KaAJIOObl CO CTOPOHBI JKEYIOYHO — KUILIEYHOTO TPaKTa, ajljIepruuecKue
KOXXHBIE MPOSBIICHUS, KaJl00bl CO CTOPOHBI OPraHOB JAbIXaHUS, TPOUYUE; KOMPOCHUK
poAMTENCH», BKIIOYABIIMM  BOMNPOCHI O  HACJIEACTBEHHBIX  3a00JICBaHUSX,
NICUXUYECKOM M (U3MYECKOM pa3BUTUM peOEHKa C MOMEHTa pOXKJICHUS,
HMOILIMOHAIEHOM COCTOSIHUU.

B xone uccienoBanusi y AeTeil TPOEKpATHO O0TOMpaica Ha OaKTEPHUOIOTHYECKOE
UCCJEeIOBaHNE Kal (0 MEepBOro Kypca ImpHuema, Mmocjae Hero u mociie BTOporo Kypca
npuemMa), ONpeAeIsUINCh  JIaKToOakTepuu;  OudumodakTepuu;  ISHTEPOKOKKH;
kinoctpuaun; E. coli Tunmunsie, E. colinakro3oneratusnelie, E. coli remonmutudeckue;
JIp. YCIOBHONIATOTEHHBIEOHTEPOOAKTEPHH; CTA(DUIOKOKK 30JIO0THCTHIN; CTahUIOKOKK
canpo(UTHBIN, HSNHACPMATBHBIN, IpoxokenomaoOHsie rpubbl  poxa Candida;
HepepMeHTUpYIOIIe ~ OakTepuu;  MaTroreHHble  OakTepun.  VccrnemoBaHus
BBITIOJIHSUTUCh B AKKPEIUTOBAHHOM HCIBITATEIbHOM JIAOOPAaTOPHOM  IIEHTpE
(arrecrar akkpenutamuu NePOCC RU 0001.510193).

[Io paHHBIM 7a0OPATOPHOTO KOHTPOJISI B Hadajie 3KCIEpPUMEHTa BCE JETH
(BHYTpY OCHOBHOM U KOHTPOJIBHOM Ipymi) ObUTM pa3OUTHI HA BE TPYIIIbI — JAETU CO
3I0pOBOM MUKPOQIOPOM U €T C MPOSBICHUAMH JUCOAKTEPHO3a, IPU 3TOM BTOpAs
rpynna nojpasieiisiiach Ha TpU HOATPYIIbI (B COOTBETCTBUM C Kiaccudukanuen
nucbaktepuosa o U.b. Kysaesoit u K.C.Jlagono, 1991 ron) — nucOakrepros nepBoi
CTENEHU (JaHHas TpyIIa XapaKTepu3oBalach CHIKeHHEM Ha | — 2 mopsaka
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KoJinuecTBa OMpuUI0- U JaKTOOAKTEpUH, KUIIICYHOM MaJI0UKH); JUCOAKTEPHO3 BTOPOU
cTernieHd (Ha (OHE CHUXKEHHs coaep)kaHus Oudumo- u ynaktodaktepuii HA 1 — 2
nopssika M 0oJiee, BBIABISUIOCH YBEIMYEHHE KOJIMYECTBA YCIOBHO-IIATOT€HHBIX
CTa(HMIOKOKKOB, YCJIOBHO-TIATOT€HHAsl (JIopa HMeNla TeMOJUTHYECKHE CBOWMCTBA);
IUCOAKTEPUO3 TPEThEH CTENEHU (XapaKTEpHU3yeTCsl 3HAYUTEIbHBIM YMEHbBIICHHEM
KOJIMYeCTBa aHadpo0oB (Ondumo- u JmakrodakTepuil ) u yBenumdeHueMm a’pooos (106-
7 KOE/mn u Bhime.), Hannuue rpudoB poaa Candida, cTaguioKOKKOB.

Pe3ynbrarhl HccieqoBaHusl - Mepei MPOBEACHUEM JKCIEpUMEHTa (TepBbIT
ATall MCCIIEOBAHUS) CTATUCTHUECKUX Pa3IU4Mil B YACTOTE W CTENEHU MPOSBICHUSA
nrcOaKkTepro3a B OCHOBHOM M KOHTPOJIbHOU rpynmnax He Obuio (p=0,375). SABnenus
IucOaKkTepro3a pa3HOW CTENMEHH BBIPAXXEHHOCTH oTMmedanuch y 77,2-80,9%
oOcneoBaHHBIX JeTei. TpeThsi cTeneHb AucOakTepro3a orMeuanach B 2,1%
OCMOTPEHHBIX, BTOpas crenens —y 35,2% nereit, nepsas —y 30,1%.

Ha BTopoM »sTame Hay4HO-TIpaKTUYECKON (HCCIEIOBATENILCKON) paboThI
(PKCIIepeMEHTaIbHOM) - Yy JIeTeM OCHOBHOM Tpymnmbl 4YacToTa OTKJIOHEHUW OT
HOPMAJIBHBIX ~ 3HaueHW OudumodakrTepuil, THUNHYHON KUIIEYHOW MAJIOYKH,
KHUILIEYHON MAJIOYKH C TEMOJUTUYHECKUMH CBOMCTBAMHU, 30JIOTUCTOrO CTa(UIOKOKKA,
rpuboB Candida u HedepMeHTUpPYIOMUX OaKTEpUl CYIIECTBEHHO CHU3WJIACH;
MOKa3aTeid HMEIW CTAaTUCTUYECKHM 3HAUYMMBIE PpA3JIUYUs [0 CPaBHEHUIO C
KoHTpoibHOM Tpynmou (p=0,000...). VYnuenbHblid Bec JeTed ¢ MPOSBICHUSMU
nucOaKTepruo3a 3HAYMMO HE M3MEHMJICS, HO MPH 3TOM CYILIECTBEHHO COKPaTHUJIOChH
KOJIMYECTBO JETe CO BTOPOM CTENEHbIO JUCOAKTEpHO3a U COOTBETCTBEHHO
YBEJIUYHIIOCH KOJIMYECTBO JETEH C IEPBOI CTENEHBIO.

[Tociie mpoBeneHUsT TPETHErO ATana HMCCICIOBAaHUS YACIbHBIA BEC JETEU C
MPOSIBJICHUSIMU TUCOAKTEpHO3a B OCHOBHOUM Tpymme coctaBisii 36,3%, mpu sToM
MIPOSIBJICHUM TPEThEU CTETNEHH CPEeNU JIeTe «OCHOBHOW» T'PYIIIBI HE HAOJI0IANI0Ch,
pPacIpoCTPaHEHHOCTh BTOPOM cTeneHu cokpatuiiach 10 9,1% (puc.1). Pe3ynbrarsl mo
KOHTPOJIBHOW TPYIIE CTAaTUCTUYECKH 3HAYUMBIX Pa3IMuuil C TEPBBIM 3TAIoOM
HCCJIEIOBAHUN HE BEISIBUIIN.

AHanu3 JMHaMHKU TIOCEIIAeMOCTH JOIIKOJbHOM OpraHu3aluh IOCHe
peanu3anuMyM BTOPOTO M TPETHEro JTama HCCIAEAOBaHUSl CBUAETEIBCTBOBAIL O
CTaTUCTUYECKU 3HAYMMOM MEHBIIEM KOJIMYECTBE MPOIYCKOB CPEIU JAETE OCHOBHOM
TPYIIBI, COCTaBUBIIEM — 2,3 THSI B MECSII, IO KOHTPOJILHOH Tpymme — 4,8.

K 4yucny mnonoXWATENbHBIX PE3YyJbTAaTOB HKCHEPUMEHTA CJEAYET OTHECTH
CYILIECTBEHHOE COKpallleHHe >Kajo0 Ha aJJIepruuecKhe peakiuu, IepMaTUThI,
HApYIIEHUS NEATEILHOCTH KEITYIOYHO-KUIIIEYHOTO TpakTa y nereit. Takke Bce 0e3
UCKJIFOYEHUS POJIUTENN OTMETWIM YIYUYUIEHHUE MCHUXO0-3MOIMOHAIBHOTO COCTOSHUS
JIeTel B IHU, KOT/Ia JIETSAM BbI1aBaJIOCh MOPOKEHHOE.

[To pe3ynbpraram BBITIOJHEHHOW pPa0OTHI OBUIO CHETAHO 3aKIOYeHHue 00
3Q(})EKTUBHOCTH  BKJIIOYEHHUS B  OCHOBHOM  palMOH  MUTaHUs  peOeHKa
MPOYKTOBIPOOUOTHYECKOTO JACUCTBUS B (JOpME KYpCOBOIO Ha3HAUEHUSI B KaUeCTBE
BTOpPOr0 3aBTpaka wWiIM mojaHuka. [lo wuroram mepBoro M BTOPOro Kypca
(MpOAOIKUTENBHOCTh KaXKJI0T0 LIMKJIA 6 He/lelb) NpueMa OMOMOPOKEHHOTO Y JIeTel
OTMEUYAJIOCh CHUKEHUE BBIPAKEHHOCTH JIUCOAKTEPHO3a, COKpALIEHUE KOJWYECTBA
netell ¢ AucOaKTepuo30M, COKpallleHHe 3Kajao0 Ha AUCHYHKIMM KHUIIEYHUKA,
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AJUICPrUYECKUE PEAKIMU W JIEPMATUTBI, TAKXKE OTMEYAJIOCh YJIYYIIEHHE IICHUXO-
AMOIIMOHAJILHOTO  COCTOSIHMSI ~ JIETE€W, TMOBBIIANACh MOCEHIAEMOCTh  JIEThbMHU
JOIIKOJIBHON OpraHu3aiuu. YnorpeOjaeHue OMOMOPOKEHHOTO HE MPUBEIIO K POCTY
oOparaemMocT AeTe 3a METUITMHCKOW MOMOIIBI0 ¢ CUMITOMATHKON 3a00JeBaHU

BEPXHUX JIBIXaTEIbHBIX MyTEeH B MIEPHO/] MOBBIIMICHHONW 3a00J€BAEMOCTH TPHUIIIIOM U

OCTPBIMH  peCHUpPATOPHBIMH WH(EKIusaMu. JlaHHBIX, CBHIETEILCTBYIOMUX 00

YXYJIIIEHUH 37]0POBbsI PECIIOH/ICHTOB, HE BBISIBJICHO.

Takum oOpa3oM, MOTyUYEHHBIE BBIBOJBI, MO3BOJISIIOT PEKOMEHAOBATH C IIEJIBIO
npoQUIaKTUKKA JucOaKTepruo3a W €ro TMpOSIBICHUM Yy JeTed, BKIIOYCHUE
OMOMOPOKEHOTO B OCHOBHOW PAIlMOH MUTAHUS JIETEH.

Cnucok 0ononnumenbHOU 1umepamypvl no meme:

1. AmupoBa K.M., Pogun M. A., Ckmsapo C. Il., CumonoB A. H. Ilone3nas
MUKpodopa KHIlleYHUKa W e€ Koppekuus npodbuotukamu // IlpuoputeTHsie u
WHHOBAIIMOHHBIE TEXHOJIOTUM B JKMBOTHOBOJCTBE — OCHOBa MOJICPHU3AIUU
arponpoMBIIUIEHHOTO KomIiuiekca Poccun: COOpHMK HayyHBIX CTaTel 1o
MatepuajiaM MEXKIyHApOJHOW HAyYHO-TIPAKTUYECKOM KOH(PEPEHIMHU Hay4HBIX
COTpyIHMKOB U mnpenogasarened (r. CraBpomonb, 16 npekadbps 2016 r.). —
CraBpomnosb. — 2016. — C. 17-25.

2. benpmep C.B., l'acununa T.B. PanmonanbHOe mHUTaHWE W COCTaB KHIIEYHOMN
mukpodopsl // Borpocs! nerckoit aueronoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.

3. benbmep C.B.,Mankou A.B. Kumeunas mMukpodiopa u 3HadueHHUE NPeOUOTHUKOB
it ee pyHkimonupoBanus // Jlewammii Bpau. — 2006. - Ne 4. — C.60-65.

4. T'ypuna O.I1., biuno A.E., BapmamoBa O.H. u np. Yacro OGoneromue neTu:
MMMYHOIMarHoctuka u peabunuramnus // [lenuarp. - 2011, — T.II. - Ne2. — C.45-52.

5. Kopotbko I'. @. ®usnonorus cucremsl nuieBapenusi: Monorpadus. Kpacuonap,
2009. — 608 c.

6. YromeB A. M. u ap. Teopust anekBatHoro nutanus U Tpodosnorus. — M. - 1991. —
247 c.

7. XaBkuH A.WM., bnar C.®. MukpoOuoleHo3 KuleyHuka u ummynuretr // Poc.
BECTHHK TiepuHATO. U rieauat. - 2011, - Nel. — C. 66-72.

8. llrenckas O. A., AptioxoBa C. 1. Pons BAJloB B BocCTaHOBIEHUN MUKPOQIOPHI
XKKT mpu antubmorukotepanuu // OMI'TY. - 2012. - Ne5. — 4 c.

4.2.3. Tema Ne 3 «OcHOBHBbIE KOMIIOHEHTHI IMHAIIM»

Heab:0O0ecneunTh HaIWYMe HEOOXOIWMBIX B IIOBCEIHEBHOM JKM3HM 3HAHUM O

MUIIEBONM ¥ OMOJIOTHUYECKOM IIEHHOCTH IIPOIYKTOB, OJIF0]1, MEHIO.

KoHTpoJibHBIE BONIPOCHI:

1. Yto moHUMaETCs Mo MUIIEBOM IEHHOCThIO MTPOAYyKTa?

2. Uewm ompenensieTcsi yCBOSEMOCTh MUIIEBBIX BEIIESCTB?

3. Urto monmmaeTtcs o 6uosornueckon 3(h(PEeKTUBHOCTHIO MPOTYKTOB?

4. Ponb BUTAaMMHOB Ha TPOIECCHI pPOCTa W pPa3BUTUsA peOEHKA, HMCTOYHUKHU

BUTaMHUHOB.

5. Posib MUKpPO- U MakpoOd’JIEMEHTOB Ha MPOIECCHI POCTa M Pa3BUTHs peOCHKa,

HMCTOYHUKH MUKPO- U MAKPO3JIEMEHTOB.

6. Uto moHMMaeTcs 1Mo MUIIEBOM 100aBKOM, U JIJIs KaKUX IeJIei UX UCIOIb3YIOT

B U3TOTOBJICHUH MUIIEBBIX MPOTYKTOB?


http://www.lvrach.ru/author/4538275/
http://www.lvrach.ru/author/4717242/
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CnpaBouHble MaTepPHUAJIbI 110 TEMe:

Pacnpenenenne KOMIIOHEHTOB MHIMM YeJIOBEKa Ha OCHOBHBIC W HE OCHOBHBIC
(BcioMorareibHbIe) JOCTATOYHO YCIOBHO.[[JIs pocTta W pa3BUTHS HEOOXOIMMO
MOCTYIJICHUE OPraHMYECKUX W HEOPTaHWYECKUX BEIIECTB, KOTOPHIC B PE3yJIbTATE
paciierieHuss U OHOCHMHTE3a TMpeBpallaloTcs B OHWOJOrHuYecKue CcyOcTparsl,
o0ecrieunBaOIIe HEOOXOMUMBIM OalaHC HHEPreTHUECKOro U  IIACTHYECKOTO
Matepuana. B pesynbrare  00ecrneyuMBaeTCAyCIOBUS ~ HEOOXOAUMBIE IS
FapMOHUYHOTO POCTa M Pa3BUTHsS PACTYILIErO OpraHu3Ma, OOHOBJIEHHUS KIETOK,
OpraHOB W TKaHEH, a TaKXKe HAKOIUICHWE DHEPrUH, HEOOXOAMMOU AJis BBINOJHEHUS
YKU3HEHHO HEOOXOAUMBIX (QYHKIIUNA OpraHu3Ma.

[MumeBble cyOcTparbl, OOECNEYMBAIOIIME OPraHU3M DSHEPreTHUYECKUM U
MJIACTUYECKUM MAaTepuajoM, MOTYT pacCMaTpUBATHCS KaK OCHOBHBIE KOMITOHEHTHI
nuiy.  [[puMEHUTENIBHO K 4YeNOBEeKY, K TaKOBBIM MOXHO OTHECTH BOJY,
HEOPTaHWYICCKUE COJIA, OCIIKH, YTIICBOIbI, )KUPHI U BUTAMHHBI.

[TumeBast EHHOCTh MPOAYKTA - TOHATHE, OTPAKAIOIIEe TOJTHOTY IOJE3HBIX
CBOMCTB  MPOAYKTa, BKJIIOYash CTENEHb oOecmeueHus:  (HU3HOIOTHUECKUX
MOTPEeOHOCTEH dYeJIOBeKa B MHUINEBBIX BEMIECTBaX M dHepruu. I[luieBas MEHHOCTH
XapaKTepU3yeTcs, MPEKIE BCEro, XMMHUYECKUM COCTaBOM TPOAYKTa, C YyYETOM
MOTPEOICHHS €T0 B OOMETPUHATHIX KOJTMIECTBAX, U YHEPTETUICCKOHN IICHHOCTHIO.

Kpurepuem olieHKM KadyecTBa MUILEBON IIEHHOCTH siBIIseTCA coaepxanue B 100
I CbEIOOHOM YacTh MpOAyKTa OEIKOB, »XHUPOB, YIJIEBOJIOB (B T), HEKOTOPHIX
BUTAaMHHOB, MaKpO- U MHUKPODJIEMEHTOB (B MT), dHEpreTudecKkas IEHHOCTh (B KKall
win kJ[X), TOMOTHUTENbHBIC TTOKa3aTeMu. B CBSI3M ¢ 4eM MMEHHO 3Ta UH(pOpMaIus
HAHOCHUTCSl Ha ITHKETKE (MapKUPOBOUHOM SIPIIBIKE) BCEX PEaTU3yEeMbIX B TOPTOBOM
CEeTH MPOTYKTOB.

[TumieBpie BelecTBa yCBAaMBAIOTCS OPraHU3MOM HEOAMHaKoBO. Ha ycBosieMocTh
KOMITOHEHTOB TIMINHM BIHMSET WX (opMa CBSA3M B NPOAYKTE, HAIMYMAE MHUIIEBHIX
BOJIOKOH, CIIOCOO KyJIMHApHON 00paOOTKH, HATUYUE COCIUHEHUH, CLIOCOOCTBYIOIINX
Jy4dIield  yCBOSEMOCTH, TIPHCYTCTBHE€ WM  OTCYTCTBHE Ppsila BHTaMHHOB,
(yHKLIHMOHAJIBLHOE COCTOSIHUE OpraHu3Ma, Hanuuue 3aboneBanuil. [loaTomy cremyer
pa3nuyaTh TOHATHS «IUIIEBas IIEHHOCTh» TMPOAYKTOB TIHTAHHWS W «peaslbHAs
MUIIeBass IIEHHOCTHY. [IpWYMHBI  HEOAMHAKOBOH  YCBOSEMOCTH  Pa3JIMYHBI.
YcBosemocTh  Oenka, Hampumep, MOkeT konebatbes oTr 70 g0 96 %,
MaKpOdJIEeMEHTOB, Takux kak (ochop, kanpruii, maranit — ot 20 mo 90%,
OOJILIIMHCTBA MUKPOAJIEMEHTOB (3kene30, NMHK U T.1.) — oT 1 g0 30 %. Taxxke B
IIUPOKHX TIPEIesiaX BapbUPYETCS yCBOSIEMOCTh KUPOB, YIJIEBOIOB U BUTAMHHOB.

bonee wacTHBIMM MOKa3aTENsIMHU, XapaKTEPU3YIONUMU THUIIEBYIO IIEHHOCTH
MPOIYKTOB, SIBISIOTCS OMOJIOTHYECKAs, DHEPTreTUIEeCKas 1EHHOCTh U OUOJIOTHYeCKast
3 PEKTUBHOCTE.

buonornueckoil IEHHOCTHIO HA3BIBAIOT MOKA3aTeNh KadecTBa MUIIEBOTO OeKa,
OTPaKAIOIIUK CTETIEHbh COOTBETCTBHUS €T0 aMUHOKHCIIOTHOTO COCTaBa MOTPEOHOCTIM
OpraHu3Ma B aMHUHOKHUCJIOTaX JJIsl CHHTEe3a Oerka.

[Tox sHEpPreTHUECKON IIECHHOCTHIO TOHMMAIOT KOJUYECTBO SHEPTUH (KKaJI, KJ[X),
BBICBOOOKIAEMOM B OpPTaHW3ME M3 MUIICBBIX BEIIECTB MPOIYKTOB I 00eCIIeueHHUs
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ero ¢uzuonornueckux QyHkuui. Ilpu cropanum B arMmocdepe kucimopoaa 1 r
YIJIEBOJIOB BhIZEsACTCS B cpeaneM 4,3 kkair, 1 T xupoB — 9,45 kkaim, 1 r OenkoB —
5,65 xkan. Ho TmOCKONBKY TMHINEBbIE BEUIECTBA YCBAaWBAIOTCA OPTraHU3MOM
HETOJIHOCTBIO, TO IIPUHATO, YTO 1 T OeIKOB MUIM JaeT 4 kkaj, 1 r )KupoB — 9 Kka,
a yrineBojioB — 4 kkain. Takum oOpa3om, 3HasE XMMUYECKHI COCTaB MHIIH, JIETKO
MOJICYNUTATh, CKOJIBKO SHEPTeTHYECKOT0 MaTepuaia Moiay4yacT YeIOBEK.

buonornyeckas  3pdexkTuBHOCTP -  TMOKa3aTelnbh  KadecTBa  KUPOBBIX
KOMIIOHEHTOB  MHINEBBIX MNPOIYKTOB, OTPAKAIOIIMNA  COJAEpKAHUE B  HHUX
MOJIMHEHACHIIIICHHBIX KUPHBIX KUCIOT. bronornyeckyo 3pQpekTUBHOCTD >KUPOBBIX
KOMIIOHEHTOB  MHWINM  OLEHUBAIOT MO  KOAPPUIMEHTY  OHOJIOrHYeCcKOn
s dextuBHOCTH. Ero pacyer ocHOBaH Ha OMNpeJEICHUH KOJIMYECTBA BCEX JKUPHBIX
KHCJIOT, BXOIAIIMX B cocTraB xupa. [lomydeHHBbIE JaHHBIE COIOCTABIIOT C
TUIIOTETUYECKHUM, «HUICATBHBIMY KHUPOM.

be3omacHOCTh  MUIIEBBIX NPOAYKTOB —  OTCYTCTBHE  TOKCHYECKOTO,
KaHIIEPOT€HHOT0, MyTareHHOr0 WJIM MHOTO HEOJAronpUsTHOTO ACHCTBUS MPOYyKTOB
Ha OpraHu3M YeJIoBeKa MpH YINOTPEOJICHUHU UX B OOIIECTIPUHSITHIX KOJIMYECTBaX.

OTtnenbHbIE XUMUYECKUE COCAMHEHMS, BXOASAIIME B COCTAB IHIIM, HA3BIBAKOT
HyTpUEHTaMHU (MaKpo- ¥ MHUKPOHYTpUEHThI). K MakpoHyTpueHTamM OTHOCST
VIJIEBOMBI, JIMMUJbLI, O€JIKH, HEKOTOphble MHUHEpajbHbIE BEIIECTBA, a K
MUKPOHYTPHUEHTAM — BUTAMUHBI U PSiJ MUHEPATbHBIX COeIMHEHUN. B cocTaB nuium
BXOJAT TaK)K€ HEAIMMEHTAPHBIE KOMIIOHEHTHI, KOTOPbIE HE SIBJISIIOTCS HICTOUHUKAMHU
SHEPI'UM Uil OPraHrW3Ma U HE UCIOJIb3YIOTCS B KAYECTBE CTPOUTEIBLHOTO MaTepuarna.
OT0 Tak Ha3bIBaeMble OAJIACTHBIE COCAMHEHUS — LIEJUTI0N03a (KJIeTYaTKa), TUTHUH,
MEKTUHOBBIE BEILIECTBA.

N3 92 BcTpewaromuxcsi B MpUPOJIe XUMUYECKHUX JIEMEHTOB 81 0OHapy ) UBaeTCs
B OpraHU3ME YEJIOBEKA. 22 OCHOBHBIX COCTAaBISAIOT 4-5% OT cpeHero Beca 4yeloBeKa.
12 xumuyeckux snementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) nHa3eiBaroT
CTPYKTYpPHBIMHM, TIOCKOJIBKY OHHM COCTaBIAIOT 99% sieMeHTHOro cocrasa
YEJIOBEUYECKOTO OPraHu3Ma M BXOIST B COCTaB KJIETOK M TKaHeHW opranuszma. Hx
TaK)K€ Ha3bIBAalOT MakpoidsieMeHTamu. [lorpedHocTh B HUX cocTaBisier oT 10 Mr 1o
HECKOJBKMX TpaMMOB B J€Hb. Mukpoanementamu (17 53cceHIManbHbIX, T.€.
*ku3HeHHO HeoOxomuMeIx-Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V, Se, Mn, As, F, Si, Li, B,
Br) Ha3bIBaIOT 3JIEMEHTHI, TPUCYTCTBYIOIINE B OPraHU3ME YEJIOBEKAa B OYEHb MaJIbIX
CJIeIOBbIX KonudecTBaxX. [IoTpeOHOCTh B HUX OT HECKOJIBKUX MHUKPOTPAMMOB JO MT.
DcceHIMaNbHbIE AJEMEHTBhl BXOJST B COCTaB PA3IMYHBIX (DEPMEHTOB, TOPMOHOB,
BUTAMHHOB, COCTaBJIAIOT HEOOXOAMMYIO B (DYHKIIMOHAJIHLHOM OTHOIIEHWU 4YacTh
Pa3JIMYHBIX KJIETOYHBIX CTPYKTYP.

bone3nu, cBA3aHHbIE C HAPYIIEHUEM MHUHEPAIBHOIO COCTaBa, HOCST HA3BaHUE
MUKpPOAJIEMEHTO3bl. OHU BO3HUKAIOT JHOO TPU HEJOCTATOYHOM MOCTYTIUICHUU
ACCEHIMATBHBIX MHUKPOIJIEMEHTOB W/WJW M30BITOYHOM TMOCTYIUICHUH B OPTaHU3M
TOKCUYECKUX MHKPOIJIEMEHTOB. MEXIy »dJIEMEHTaMU CYIIECTBYET MHOKECTBO
CUHEPTrUYE€CKHE M AHTArOHUCTUYECKUECBSI3U. MUKPOIJIEMEHThI BIMSAIOT Ha POCT U
pa3BUTHE YEJIOBEKAa, HAa TMPOLECCHl JbIXaHUs, KPOBETBOPECHUS, WMMYHOTCHE3a,
MOBEJICHUECKHE peakiuu, Ha MOPGOGYHKIIMOHAIBHYIO JEATeIbHOCTh WM JIPyTHE
(YHKITUU BCEX OPTaHOB M TKAHEH.
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bnarogapss BomHO-cOieBOMYy OOMEHY B OpraHW3Me MOAJEPKUBAIOTCS Ha
OTHOCHTENIFHO CTa0MJIBHOM YpPOBHE OCMOTHYECKOE JaBJIEHUE, OCYIIECTBISIOTCS
dbusnonornyeckne PyHKITUU 1 OMOXUMUIECKHE PEAKITUU.

JI71st XOpOIIIeTo CaMOYyBCTBHSI YETIOBEKY HEOOXOIMMO €KEIHEBHO yHOTPEOISTh
Tako€ KOJHMYECTBO THINM, KOTOpoe ObI B Mpollecce MeTadoiu3Ma JaBalio eMy
HEO0OXOMMOE KOJUYECTBO SHEPIHH, MOKPHIBAIOIIEE YHEPTOTPATH HA BBHIMOTHIEMYIO
JBUTATEIBHYI0 aKTMBHOCTh B TEUEHWE [HSA, OCHOBHOW OOMEH (9Heprus,
oOecrnieunBaroIias paboTy OPraHOB U CHCTEM OpraHW3Ma, HaXOJSIIETOCs B IMMOKOE) U
cnenuuIeckn TUHAMHYECKOE JCWCTBHE THUIIA - JHEPIHs, KOTOPYI pPacXoayeT
OpraHu3M Ha IepeBapuBaHue nuiu (Tad.l).

Taoauua 1. IlpuMepHbIe 3HAYEHHUS] CYTOYHOM MOTPEOHOCTH B IHEPITUH

(KKaJ/CyTKH)
ClcHoBHOR MToroeoe aHayeHue
obmen (an/w OcHoBHOR CYT O4HOI noTpelHocTK
BO3pAcT maccel Tena) | obmed (kkan) | COOM (kkan) | OA (kkan) B 3Hepriu (kkan)
i} M M i} M A M il M i}

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

YenoBek MOJIy4yaeT HHEPruio, YHOTPeOssis MHILY, COJAEPKAIIyl0 YTJIEBOJBI,
*Kupbl 1 Oenku. [loTeHIManpHas SHEPrusl, 3aKI0YEHHAs] B XUMUYECKUX CBSI3SIX ATUX
COCIMHEHUM, BLICBOOOKIA€TCS B Pe3ysIbTaTe aHadpOOHOro (0€3 yuacTusi KHUCIOpOoaa)
WM a3po0OHOTOo (C yyacTueM KHUCIopoaa) 0OMeHa.

Jns u3MepeHuss DSHEpPruM, 3aKJIIOUEHHOM B TOM WM HMHOM THPOAYKTE,
UCIIOJIb3YETCsl CIielMaabHasl eIMHULIA U3MepeHus 3Hepruu (kanopus). OHa Kajgopus
— DJTO TaKo€ KOJMYECTBO HHEPruu, KOTOpoe Tpedyercs, 4YTOObl MOBBICUTH
temneparypy | r Boasl Ha 1°C. B MexayHapoaHON CUCTEME €ANMHUIL JI 3TUX LETIeH
UCIIOJB3YIOT JIPYIyI0 €AUHUILY, KOTOpasi Ha3bIlBaeTcs IxO0yJb. OnHA KUJIOKaIOpHUs
(1000 xamn) coorBeTcTBYET 4,19 Kunomxkoynent (kx). [Ipu okucnenun 1 r yrieBoioB
Boigensiercs 4,1 kkan (17,17 xJIx), 1 T xupa — 9,3 kkain (38,96 xJIx), 1 r 6enka —
4,1 xxain (17,17 xJ1x).

Pekomennyemas mnwuieBasi UEHHOCTh MEHIO JJI JIETeW IIKOJBbHOIO BO3pacTa
npuBeAeHbI B Ta0J. 2,3. 3HaueHus!, MPUBEICHHbIE B TAOJIUIE, MOTYYEHbl PACYETHBIM
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MyTeM, OTTAJIKUBASCh OT CIEAYIOUIMX YUETHBIX JIaHHBIX — KaJIOPUUHOCTh CYTOYHOTO
panrona — 2350 kkaJl, NPOLIEHTHOE PACHpEICIICHUE KaJOPUMHOCTH IO MpHUEMaM
nui Ha 3aBTpak 20-25%, BTopoii 3aBTpak — 5%, 00ex — 30-35 %, nonanuk 10-15%,
yxuH 20-25%, BTOpoi yxuH — 5%.

Tabaunua 2. PekoMenayeMasi nuieBasi HIEHHOCTh CYTOYHOT0 MEHIO JIJIsl IeTeil 0T
7-mu 10 11-Tm Jger

MToro (cymma benkos,
M pWeMEl MULLK JHepreTWYeckan LEHHOCT b (kkan) HWPOB W YTNeB0A0B)
(oetnor T-mu B enkm HWpPLI YINesokl B KKan
oo 11 net) cpenH CpegH cpegH cpenH
MWH [ AR |[MaKC| MUH | AA | MaKC| MWH | AR | makc | MWH AR Makc
3aBTpakK 648|729 |81.0|1459) 164 1[1823[2593[291,7| 3241|4700 | 5288 | 587.5
BTopol 3aeTpak| 16,2 162 [16,2) 365 | 365 | 365 | 648 | 645 | B48 | 11756 1175 [ 1175
oben 8972|1053 113 |218,8| 237,0[2553[389,0( 4214|453 8| 7050 ) 7638 | 8225
Mon G HWK 324|405 (486|729 91,2 [1094[1297[1621]| 1945|2350 ) 2938 | 3525
WHIH 648|729 |81.0|1459| 164 1[1823[2593[291,7| 3241|4700 | 5288 | 5875
ETOPOIA Y3KWH 162( 162 |16,2) 365 | 365 | 366 | 648 | 648 | B48 | 1758 1175 [ 1N75
ATOro 292 | 324 | 357 | B56 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MPOIOJKCHUE TaOIHUITBI 2.
Mpuemsl nuww | 3JHepreT Myeckan LeHHocTe (B % oT obulei KanopuiiHOCTH 33 NpUeM M)
(aetw o1 T-mu benkwn HWpEI YT EB0 Akl MTOIro
ao 11 net) cpeq Cpeq CpeaH CpegH
MWH | HAA | MaKc | MWH | HAR |makc| MUH | AR | makc | muH | AR | makc
33BTpaK 123138 (153 |276[31,0|345])490) 552 | 61,3[ 889 [1000]1111
BTopoi 3aeTpak| 138|138 [ 138 [310(31,0(310| 552 | 552 | A6 2(100,0[(100,0]100,0
oben 1271138 (149286310334 509) 5524694 92310001077
MongHNK M0 138|166 |248 (310372441552 | 66,2( 80,0 [1000](120,0
WBHIMH 1231138153276 (31,0[345]1490) 552 61,3[889(1000]1111
BTOPOA YHWH 138138138 (310[310|310|552) 552 5562(1000[1000(100,0
MTOro 12 | 14 15 | 28 | 31 | 34 50 55 61 90 | 100 | 110
MPOJOIHKEHNUE TAOTHUIIBI 2.
CooTHOWEHWE
Mpremsl MU mMacca Benkoe, #1poB n
(meTw ot T-Mu Benkn HUPEI YrMeBogkH WM EeBOL0B N0 MAacce
Ao 11 net) Epel Epen Cpen
MWH | HAA | M3KC | MWH | HAA | MaKC | MWH | HAR | makc| 6 H v
aaBTpak 1621182 | 203 (162|182 | 203 (648 (729 81,0 1 1 4
gTopoi zaetpak| 41 | 41 [ 41| 41 [ 41| 41 [ 162])16,2] 16,2 1 1 4
oben 243263284 | 243263284 | 97.2([1053(1134] 1 1 4
MongHUK 81 (101122 | 81 [ 101122324 (405|486 1 1 4
WHIMH 16,2182 | 203 (162|182 | 203 (648 ([729] 81,0 1 1 4
BTOPOIA WBHWUH 41 [ 41| 41 41 [ 41|41 | 162162 16,2 1 1 4
MTOro 73 B1 89 | 73 | 81 B9 | 292 | 324 | 357 1 1 4

Tab6anua 3. Pekomenayemasi nuieBasi HEHHOCTh CYTOYHOI'0 MEHIO /UIA AeTeill OT
11-Tm JieT u crapue
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Wtoro (cymma Benkog,
Mpnems iy - JHepreTMJ4eckan UeHHoCT b (kKan) HWpoB : EE;FEIEID,D,DEI}
(aeTh cTapue B MKK HUPEI YN eBogkl
11 net)
CpeaH CpeaH cpegaH cpegH
MWH| AA |Makc| MuH | AA | makc| MWH | AR | Makc | MUH AnA MaKC
3aBTpak 74,6| 842 |93.6[166.4| 1694 |2105(2994|336.6| 3742 | 5426 | 6104 | 678.3
BTOpoi 3aeTpak| 18,7 18,7 [18,7| 421 | 421 421|748 | 748 | 748 [ 1357 | 1357 [ 1357
oben 112 | 122 [ 131 |252,6| 2736|294 7|449,0( 486,56 5239 813,9 | 8817 | 9496
NongHUE 374|468 | 56,1 84,2 | 1052|126 3149718712245 271,3 | 3391 | 407.0
WAHWH 74,8 842 |93.6(166.4| 1694 |2105(2994|336.6| 3742 | 5426 | 6104 | 678.3
BTOPOA YHWH 18,7 167 |18.7[421 | 421 | 421|748 | 748 | 74,8 | 1357 [ 1367 | 13567
UTOro 337 (3742 412 |TET. 8| 842019262 1347 | 1497 | 1647 [ 24417 2713,0|2984 3
MPOIOJKCHUE TaOIHUIBI 3.
Mpwems! iy JHepreT MMECKan UeHHOCTE (B % oT obleil KanopWiAHOCTK 33 NpUe M MWLM}
Benkw HUPLI WM eBo Akl UTOro
(LeTw cTaplue
11 net)
cpeq cpeq CpeaH CpeaH
MWH | HAA | makc | MuH | HAA [makc| MuH | AA | makc| MuH | AR | makc
3aeTpak 12,3138 (1563 | 276[31.0[(345] 490 552 | 61,3 | 88,9 [100,0[1111
BTopoi 3asTpak| 13,8 13,8 | 138 | 310 31,0310 552 | 652 | 552 |100,0)100.0/100,0
obeg 12,7138 149|266 [ 31,0334 | 508 | 552|594 (923 (100,0(107.7
nongHWK 11,0138 | 166 | 246310372 | 441 | 552 | 66,2 | 80,0 [100,0{120.0
WHWH 12,3[138 [ 1563 |276[31.0[(345]49,0) 552 | 61,3 | 88,9 [100,0[111.1
ETOPON VWH 13,8138 [ 136 | 310310310552 | 552 552 [100,0{100,0{100,0
MTOro 124138152 | 2789310341497 | 552 | 60,7 [ 90,0 [100,0{110,0
MPOI0JKCHUE TaOIHUIBI 3.
CO0THOWEHKe
Mpuemsl nuwp Macca DenkoB, #Wpoe n
(neTw cTapwe Benkn HUpEI yrneBokH VNEBOA0E N0 Macce
11 net) cpen cpeq cped
MWH | HARA | MAKC | MWH | HAA | MakKC| MWH | HAR | Makc| 6 H Vi
3aBTpak 18,71 21.0[ 234|167 | 210234 | 748|84,2] 936 1 1 4
eTopoi 3aeTpak| 47 | 47 | A7 | A7 [ 47 [ A7 | 187187187 1 1 4
obeg 2813041327281 304|327 (1123)121,6/131.0] 1 1 4
NongH1E 94 (10,7140 94 [NM7|140] 374 | 46,8 561 1 1 4
WEMH 18,7210 234 [ 187|210 234|748 |84.2| 93,6 1 1 4
BTOPON VWH 47 | 47 | 47 [ 47 [ 47 147 [187 187|187 1 1 4
MTOro 64,2 93.6|102,9) 842 | 936 [102,9|336,8/374.2[4116) 1 1 4
Jlnst obecrieueHrss  DHEPTETHYECKOW  IIEHHOCTH  THUIIEBOTO

COOTBETCTBUU ¢ TadnuIeH 4.

OCHOBHBIM HCTOYHHUKOM DHEPTUU y YEJIOBEKa SIBJISIOTCS YIJIEBOIBI, KOTOPHIC
MOCTYNAIOT B OpPraHW3M MpH yHoTpeOIeHuH Xiieba, OBOIICH, (PYKTOB, MOJOKa,
Kpaxmala, CHpOINOB. B mwuiieBapuTensHOM TpakTe 3T MPOAYKTHI IO BIUSHUEM
amMuia3 paclIeIIsAioTesT 10 MOHOcaxapuzioB (TIHOKO3a,
JakTo3a). MoHOcaxapuasl MOCTYNAlOT B KPOBOTOK, JOCTUTAIOT TeUYeHU. B medyeHu

OOJBIITMHCTBO MOHOCAXapUIbI MPEBPAIAIOTCS B TITIOKO3Y.

bpykTOo3a,

Tabaunua 4. CpeaqnecyTouHble HA0OPbI NUIIEBOM MPOAYKTOB ISl

paruoHna
PEKOMEHyeTCsl NIl TPUTOTOBJICHUSI OJIFOJ] MCIOJIb30BaTh HAOOPHI MPOIYKTOB B

rajaKTosa,
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NpUroToBJIeHus 0,110/ B HeTTo (Ha 1 pefenka B cyTkn)™

Wroro 3a cyTku
HanmeHoBaHMe NMHUILEBOW MPOIYKIIUH WM TPYTIITHI MUIIEBOH 711 12 ner
MPOAYKIIUU et "
Ne crapuie
1 | Xueb pxanou 80 120
2 | Xneb mieHuYHbII 150 200
3 | Myka nieHu4Hast 15 20
4 | Kpymnsl, 6000BbIe 45 50
5 | MakapoHHbI€ U3eus 15 20
6 | KapTodenb 187 187
OBomiu (cBexHe, MOPOKEHbIE, KOHCEPBUPOBAHHBIE), BKIIFOYAs
7 | coJieHbIe M KBallIEHbIE™, B T.4. TOMAT-TIOpE, 3€JIeHb, T 280 320
8 | PpyKTHI CBEKHUE 185 185
9 | CyxodpykTsl 15 20
CoKH TUIOZI00BOIIHBIC, HATUTKHA BUTAMUHU3UPOBAHHBIC,
200 200
10 | B T.4. HIHCTAHTHBIC
11 | Msico 1-ii kaTeropuu 70 78
12 | CyOnporyKThI (TIe4eHb, S3BIK, CEPAIIC) 15 20
13 | [Ituma (upmuisita-Opoitsiepsl morpomieHsie — 1 kar) 35 53
14 | Pei6a (duie) 58 77
15 | Momoko(2,5% - 3,0% m.1.x.) 300 300
16 | KucnoMostouHas muIeBast mpo Ty KITHst 150 180
17 | Teopor (5% - 9% M.1.k.) 50 60
18 | Crip 10 12
19 | Cmerana(15% - 20% m.j1.x.) 10 10
20 | Macino ciuBo4HOE 30 35
21 | Macno pacTUTENBHOE 15 18
22 | Sino, mrT. 1 1
23 | Caxap™* 30 35
24 | KoHaUTepCcKHe M3IeIHs 10 15
25 | Yaii 0,4 0,4
26 | Kakao-niopomok 1,2 1,2
27 | Ko¢elinplii HAMUTOK 2 2
28 | Iposxoku xjeborneKkapHbie 1 2
29 | Kpaxman 3 4
30 | Conp mumIeBast MOBApEHHAIHOIMPOBAHHAS 3 5
31 | Crenumn 2 3

[Ipumeuanue: B mepHoj NMPOBEACHUS CHOPTUBHBIX COPEBHOBaHMU, cOOpOB (UTp), CIETOB U
T.II. HOPMbI IUTAHUS JOJDKHBI OBITh YBETTMUEHbI HE MeHee ueM Ha 10 %.

* - coJIeHBIE U KBalllEHHBbIE OBoIIM — He 6onee 10 % oT o01ero konudyecTBa OBOILEH.

** - B TOM 4McIe Ui MPUTOTOBJIEHUS OJI0J] M HAlIUTKOB, B CIIy4ae UCIIOJIb30BAHUS MHILEBOI
IPOAYKIUHM MPOMBIIUIEHHOTO MPOM3BOJCTBA, COJEPKAIIMX caxap, BblJjaya caxapa J0JDKHA OBITh
YMEHbIIIEHA B 3aBUCHMOCTH OT €r0 COZEp X aHHs HCII0Ib3yeMON TOTOBON MPOAYKIIHH.

N306bITOK OOpa3oBaBIeiics B Mpolrecce MeTaboau3Ma YTIIEBOJOB TIFOKO3BI
nepexoauT B (ochopmmpoBaHHyI0 00paTUMYyI0 pe3epBHYIO (HOpPMY TIIMKOTEH,
KOTOPBIA XPAHUTCS B IIEUCHU U KJIETKAX Pa3JIMYHBIX TKaHeW. KoinuecTBO rimkoreHa

13, npuwioxenue | k wmeronuueckum pexkomenaauusm MP 2.4.0179-20 «Pexomenpganuu 1o

OpraHM3aly MUTaHUs 00yyaroluXcs B 00111e00pa30BaTeNbHbIX HIKOJIAX)»
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y B3pociioro uenoBeka wuHornma pgocturaet 200 1. Ilpu CcHMXKEHHUU YpPOBHSA
CBIBOPOTOYHOM TJIFOKO3bI, TJIMKOT€H PaCHICIUISETCS, YTO MPUBOAUT K YBEIUUYECHUIO
COJIEpKaHMs TIIOKO3bI B KPOBOTOKE. B cpegHeM B3pOCIBIM YEIOBEK €XKETHEBHO
ynotpeonsier 10 400 T yrieBonoB, u3 KoTopbix 70-80% MpUXOIUTCS HA KpaxMalibl, a
OCTaJibHasl 4acTh NPEACTaBJ€HA Pa3IMYHBIMK MOHO-, M- W TojJucaxapuaamu. B
ciydae ymoTpeOsieHuss OOJIBIIMX KOJIMYECTB YIJICBOJOB WM TIPH Pa3IMYHBIX
3a00JeBaHUSAX (HAMpUMEpP, caxapHOM auadeTe) U30BITOK YIJIEBOJAOB COXPAHSETCS B
opraHusMe B BuJe xupa. PekoMeHayercs, 4ToObl CoiepKaHue MOHO- U IUCAXapHUI0B
B CYTOYHOM IIMIIEBOM pallMOHE B3pOCIOro uenoBeka He mnpesbimano 50-100 r,
MOCKOJIbKY HM30BITOYHOE MOCTYIUIEHHWE MPOCTHIX YIJIEBOJOB YBEJIMYMBAET YACTOTY
pPa3BUTHSL aTEPOCKIEPO3a, HApPYIIAeT HE TOJIbKO YTIJEBOJHBIA, HO W JIMIUIHBIN
OOMEHBI, TMOBBIIIAET CBEPTHIBAEMOCTh KpPOBU, TO €CTh IO cBoeMy 3(dekry
HAMTOMUHAET U30BITOYHOE MOCTYIVICHUE B OPTaHU3M HACBIIIEHHBIX KUPHBIX KHUCIIOT.
BaxkxHo, 4TOOBI B KOJMYECTBEHHOM OTHOIIEHUM YIJIEBOABI OBUIM J1OCTaTOYHO
PAaBHOMEPHO pacrpeiesieHbl MO OTACJIbHBIM MpUEeMaM NUIIU. YTJIEBOJbI, TOMUMO
TOr0, YTO OHM SBIAIOTCA HauOoJiee JIErKO JOCTYNMHBIM HCTOYHUKOM SHEPIuH,
BBICTYIAIOT TaK)K€ B KAUECTBE MCTOYHHUKA IUIACTUYECKOr0 MaTepuana. B yacTHocTH,
MIPOMEXKYTOUHBIE MPOIAYKTHI YIJIEBOJHOTO OOMEHA BXOJAT B COCTaB HYKJICHMHOBBIX
KUCJIOT (MEHTO3bI), TpeOYIOTCSs JJIsi CHUHTE3a HEKOTOPHIX  aMHUHOKHUCIIOT,
MPEBPAIIAIOTCS B )KUPBI, BXOJAT B COCTaB KJIETOYHBIX CTEHOK, aHTUTEN U T.J.

B pauMoH 310pOBOTO B3pOCIOrO 4YEJNOBEKA JOJDKHBI BXOAUTH TaKXKe
pacTuTeNbHbIC MUIIEBbIEC BOJIOKHA (MIEKTUHOBBIC BEIIECTBA — HE MeHee 5-0 T' B CyTKHU
u kieryatka — He MeHee 9-10 r). OnTuManbHOE coAep KaHUE MUIIEBBIX BOJOKOH
JTOJDKHO cocTaBiaATh 25-50 r (u3 pacuera 11,5 r nma 1000 kkan). IlexktuHOBBIE
BEII[ECTBA, KJIETYaTKa COJIEPKATCS B CHIPhIX (PPyKTax, OBOIIAX, ATOAaX U OOOOBBIX.

OCHOBHBIM HCTOYHUKOM aMHUHOKHUCIIOT SIBIISIIOTCS OCJNKH. AMHUHOKHCIIOTHI
Y4aCTBYIOT B MOCTPOCHUU THICSY PA3IUYHBIX OEJTKOB, HEOOXOAMMBIX JJISI pOCTa U
BOCCTAHOBJICHUSI BCEX KJIETOK M TKaHEW 4ejoBeKa, a TaKXKe BXOJSAT B COCTaB COJIEH,
YY4acCTBYIOIIMX B  MOJJEPXKAHUU  OCMOTUYECKOTO  paBHOBECHs, 0OOpazyroT
MHOTOYMCJICHHBIE TJWKO-, HYKJIEO- U JIUIONPOTEUAbl, (PEPMEHTHI, TOPMOHBI,
reMOTJIOOWH, aHTUTENA U IPYTHUE 3alUTHBIC CTPYKTYPhl UMMYHHOM CUCTEMBI, BXOJIST
B COCTaB HOTTEH, BOJOC. Y 3J0pOBOr0 4YeJOBEKAa B TEUYEHHUE CYTOK KOJIMYECTBO
pacrajaromnierocss ~ Oeika  JOKHO ~ COOTBETCTBOBaTh  KOJIMYECTBY  BHOBB
CUHTE3UPOBAHHOTO. JIJisi OIlEHKM OMOJIOTUYECKOW IIEHHOCTH Oelika HCIONb3YIOT
MOHSATHE A30TUCTHII OOMEH, TO €CTh COCTOSIHHE, MpPU KOTOPOM KOJIHYECTBO
MOCTYNAIOIIEr0 B OpPraHu3M a30Ta TOYHO COOTBETCTBYET €ro KOJIUYECTBY,
BBIBOJIUMOMY M3 Opranu3mMa. EciiM KOJIMYEeCTBO a30Ta, MOCTYIMAOUIEro C MUIIEH,
MPEBBINIACT BBIJEISIEMOE, TO TOBOPAT O TOJIOKHUTEIBHOM a30THCTOM OanaHce.
[Tocnennuii HabGmIOMAETCs, HAMpUMEp, MPU YBEIUYCHUH MBIIMICYHON MacChl WU B
nepuon  OepemeHHoctd. Ilpu OelKOBOM WM TMOJHOM TOJIOAAHUHU, TPH
WCIIOJIB30BaHUN TOJIBKO PACTUTEIBLHON MUIIM MOXET HAOJIOAaThCs OTPUILIATECIIHHBIN
a30TUCTBIN OaslaHC, KOT/1a KOJIMYECTBO BHIBOJIMMOTO M3 OpraHu3Ma a30Ta MPEeBhIIIaeT
ero noctymieHue. KoHedHbIM 3TanoM (EepMEHTATUBHOIO paclieryieHusl OeIKoB
SBJISIETCS 00pa30BaHUE PACTBOPUMBIX B BOJIE AMUHOKHUCIIOT.



73

Jnst 3ddexTuBHON pabOThl OpraHu3Ma HE3aMEHUMbIE aMUHOKHUCIIOTHI (BaJlMH,
JICHITMH, W30JICUIIMH, METUOHWH, TPEOHWH, METHOHWH, TpunrtodaH, GeHUIaTaHNH,
JU3WH, THUCTHAWH, AapTUTUHWH) JOJDKHBI TIPHCYTCTBOBATH B  OMNPEICICHHON
nporoprui. CIUTAIOT, YTO JJIS B3POCIIOTO YEIOBEKA ONTUMAILHBIM COJEp)KaHUEM B
1 r. mummeBoro 6enka SBISETCS CIASAYIONIEee KOJINIECTBO HE3AMEHIUMBIX aMUHOKHCIIOT
(B Mr): m3onenuHa — 40, neiiuaa — 70, mu3uHa — 55, METHOHMHA C IMCTUHOM —
35, denunananuHa B cymme ¢ THpo3uHoM — 60, Tpuntodana — 10, TpeoHnHa —
40, Bamuaa — 50. [laxke BpeMEHHOE OTCYTCTBHE WJIM YMEHbBIIICHHE KOJIMYECTBA
OJIHOM M3 HE3aMEHUMBIX aMUHOKHUCIOT OTPHIATEIbHO CKa3bIBaeTCS Ha OEIKOBOM
MeTabonn3Me yenoBeka. YeM Oouibllie Macca 4eloBeKa U MEHBIIE €ro BO3pacT, TeM
OoJibiie OeIKa eMy He00X0IUMO.

benku noctynaroT B OpraHu3M 4eiaoBeKa MPEeUMYIIECTBEHHO MPU yIOTPEOIeHU!
MsiCa JKUBOTHBIX, NITUIIBI U PHIOBI, MOJIOYHBIX MPOIYKTOB, SIUI], cou, 00O0OB, ropoxa,
XJICOHBIX 3JIaKOB, opexoB. YenoBek nosmkeH norpedssats 1-1,5 rpamma Oenka B JeHb
Ha | krmaccel Tena. boinbiie Bcero Oenka comepkutcsi B cbipax (okoio 25%), B
ropoxe u ¢aconu (22-23%), B msce, nruie, pride (10 20%), B pa3IUuHbIX KpyIax
(10 14%), xnebe m MmakapoHHBIX M3AeHUAX (5-12%). B oBorax cogepxutcs He 0ojee
2% OenkoB. Haumensbliee conepxkanue Oeinka MPUCYTCTBYET BO ()PYKTax U STOJaX.
PacturenpHbie OCNMKM B CBOEM COCTaBEHE COJEp)KAT IMOJHOTO KOMILIEKCa
HE3aMCHUMBIX aMHUHOKHUCIIOT, JIMOO COACp)KAaT WX B HE3HAYUTECIBHOM KOJIMYECTBE.
Tak, B Oenkax MIICHUIBI, PXXKU WIA KyKypy3bl KOJMYECTBO JIM3MHA B JiBa pasa
MEHbIIIE ONTUMAIBHOTO, HO JIOCTATOYHOE KOJMYECTBO TPUNTO(aHA, OTMEYACTCS
neuIUT TpEeoHWHa, M30JehIMHa W BaivHa. benku GOO0OBBIX JMMUTUPOBAHBI IO
CEpOCOoIepXKAIIUM HE3aMEHUMbIM aMUHOKUCIOTaM (METHOHWH U IIUCTEUH) W
tpunrodany. PaznenpsHoe MCIOabp30BaHNE TOIBKO 0000B MM KYKYPY3bl HEH30EKHO
npuBeAeT K JACQUIMTY  COOTBETCTBYIOIIMX  aMHUHOKHCIOT.  Hamporus,
KOMOWHHPOBAHHOE HCIOJB30BAHUE CMECH 0000B M KYKYpYy3bl WJIH pHCa C COEBBIMU
000amu oOpa3yeT OCJIKOBYIO CMECh JKBHBAJEHTHYIO IO MUTATEIbHOW IEHHOCTU
Oenkam Mojoka. ONTHMaIBHOE COOTHOIIICHHUE KUBOTHBIX M PACTUTEIIBHBIX OCITKOB B
MUIICBOM PAalMOHE B CPEIHEM JOJDKHO COCTaBISITH 55:45. YacTh aMHUHOKHCIOT
CIIY’KUT UCTOYHUKOM DHEPTUH JUIsl OpraHu3Ma 4YejioBeka. [Ipn 3ToM aMUHOKHCIIOTHI
BHayaje JC3aMHHHPYIOTCS, UYTO CONPOBOXIACTCS BBIJACICHHEM aMMHaKa U
oOpa3oBaHHEeM KETOKHCIIOT. [lociemHre BCTynaroT B SHEPTETHUSCKUN METa00IN3M 1
MOCJIE COOTBETCTBYIOIIMX MPEBPAICHUI pacnaaaroTCs 10 BOJLI M YTJIEKUCIIOTO rasa.
O06e3BpexuBaHne O0Pa30BABIIETOCS B MPOIECCE HHEPTeTUYECKOro MeTadoan3Ma
OEJIKOB aMMHaKa OCYIIECTBIISICTCS B IEUYEHU MTyTEM MPEBPAICHUS B MOUCBUHY.

B mumieBbIx mpogykTax, 0COOEHHO >KHBOTHOTO TPOUCXOXKIEHUS, COIEPIKATCS
TaKK€ HYKJICHMHOBBIC KHUCJIOTHI. bombiie Bcero WX B MSCHBIX M PBIOHBIX
CyOmpoayKTax.

BaxxHeWIIMM KOMIIOHEHTOM TIMIIHM  SIBJISSIOTCS  Tak)Ke O KUpbI  (JIMIHIBI),
MIPEICTABIISIONINE COOOHM CIIOKHBIE A(UPHI TIUIEPHHA W BBICIIMX HACHIIICHHBIX U
HEHACHIIICHHBIX )KHPHBIX KUCIOT. HachIeHABIC )KUPHBIC KUCIIOTHI (TAIbMUTHHOBAS,
CTCaApUHOBAsI W JIp.) HCIIONB3YIOTCS OPTraHW3MOM B IICJIOM KaK JHEPTreTUYCCKUN
MaTepHua. 3a CYeT UX OKHUCIECHUs 00eCIIeYnBaeTCsS OKOJIO IMOJOBHUHBI TOTPEOHOCTH B
DHEPTUU B3POCIOro 4ejoBeka. [IpM 3TOM TIJIaBHYIO SHEPIETHUYECKYIO POJIb MTPAIOT
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TpUTIMUEpUAbl (HEUTpanbHble >KUPBI). JKHUpBI CiIy’KaT pe3epBOM MUTAHUS, Y
B3POCJIOrO 4ejIoBeKa OHU cOCTaBIsAOT 10 10-20% macchl Tena, NpeuMyIleCTBEHHO
MIPUCYTCTBYS B OAKOKHOM )KUPOBOM KIIETHATKE.

JKupel  BBITIONHSIOT TaKXKe IUIACTHYCCKYI0O U PEryJIATOPHYIO  (QyHKITUH
(ITUHHOTIETIOUEYHBIC KUPHBIC KHUCIOTHI, (HOCHOMUIHUABI, XOJECTEPHH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3alUTHBIX 000JO0YEK HEPBOB, COCYIOB, Pa3IMYHBIX
OpPTaHOB, BBIMOJHSIIOT TEPMO3AMUTHYIO (YHKIHIO, CIyXaT TEPEHOCUYUKOM
xupopactBopumbix (A, E, K) BuUTaMHUHOB, SBISIOTCA MpeIIIeCTBEHHUKAMHU
CTEPOUIHBIX TOPMOHOB, KEIYHBIX KUCJIOT U MpOCTariianguHOB. OCOOEHHO BaKHbBI
JUISL  CO3JaHMSl IEJIOCTHOCTH OWIMIIMIHBIX CTPYKTYp KIETOYHBIX MeEMOpaH
JUTMHHOLIETIOYEYHbIE HEHACHIIIICHHBIC KUPHBIE KUCIOTHI. VX neisIT B 3aBUCUMOCTH OT
JIOKAJIM3alMK TIEPBOM JBOMHOW CBSI3M HA TpH Ipymmbl (omera-3, omera-6, omera-9).
Owmera-3 u -6 KUCIOTHI SIBJISIOTCS TOJIMHEHACHIIIICHHBIMU, B TO BpeMsl Kak omera-9
MOHOHEHACHIIIIEHHbIE. UeTOoBEeK MOXKET CUHTE3UPOBATH BCE HEOOXOJUMBIE JJIsI HETO
JUMHIBI, KpoMe omera-3 (o-JIMHOJICHOBAs KHCJIOTa, SWKO3aIleHTacHOBAas KHUCIIOTA,
JIOKO3areKCaeHoOBasi KHCIIOTAa) W OMera-6 (JIuHoJieBasl KHCIIOTa, Y-JIMHOJCHOBAs
KHUCIIOTa, JTUTOMO-Y-JTMHOJICHOBas KHCIIOTa, apaxuJIOHOBasi KHCIOTa, OJICMHOBAS
KHUCJIOTa, KaJ0JICMHOBAs! KUCJIOTA) JMUHHOLETIOYEYHBIX JKUPHBIX KUCIIOT.

Kak mpocTeie, Tak U CIIOKHBIC JIMITHUIBI MOTYT CHHTE3UPOBATHCS B OpPraHU3ME.
HckitoueHne COCTaBJISIOT TaKU€ HEHACHINICHHBbIC JKUPHBIE KHUCIOTHI, Kak
AUKO3aIllEHTACHOBAs, JJOKO3areKCaeHOBAsl, INHOJIEBAs, JIMHOJICHOBAS U apaxHI0HOBAs,
KOTOpBIE JOJDKHBI MOCTYINAaTh B OpPraHW3M YEJOBEKa C NUIIEH B TOTOBOM BHJE.
JlunoneBast KuCJIOTa B TMPUCYTCTBUM THAMHMHA U THPUJOKCHHA CIOCOOHA
MpeBpalaTbcsi B apaxUOHOBYIO KHUCIOTY. YKa3aHHbIE HE3aMEHUMBIE IKUPHbBIC
KUCJIOTBl  BXOASAT B cocTaB  (JochHonUnmuIoB WM CIy>KaT B  KauyecTBe
MPEAIICCTBEHHUKOB  (HampuMep, apaxuJIOHOBas KHUCJIOTa) MPOCTArJIaHANHOB,
JEUKOTPUEHOB, TPOMOOKCAHOB U MPOCTAUMKIUMHOB. [Ipu oOTCyTCTBUM WM
HEJIOCTATOYHOM TOCTYIUIGHMM B OpPraHU3M HE3aMEHHMBIX JKHUPHBIX KHUCIOT Y
YyeJoBeKa OTMEYAeTCs 3aJiepKKa pocTa, HapylieHue (PyHKIHMH MOYEK, OTMEYaroTCs
MaTOJOTUYECKUE HU3MEHEHHMS B KOXE, MOXET pa3BUThCs Oecruioaue. OCHOBHBIMU
MUIIEBBIMU UCTOYHUKAMU >KUPOB JJISl YeJIOBEKa SIBJISIOTCSI: MOJIOKO, MSICO, SIMYHBIM
KEJITOK, CBHHOE Callo, KOMYEHOCTH, MSCO, pblba, OpeXu, pacTUTENIbHbIE Macia.
buonornyeckas  1EHHOCTh  JKUPOB  OMNpENENseTCs  OOBIYHO  KOJIMYECTBOM
MPUCYTCTBYIOIIUX B HHUX HE3aMEHHUMBIX J>KHPHBIX KHCJIOT M HMX YCBOSEMOCTHIO.
OnTuManbHBIM CUUTAETCS CIEAYIOIIEe COOTHOIICHUE KUPHBIX KUCJIOT B MUIIEBOM
pallMOHE: HACBHIIIEHHbIE JKUpPHbIE KUCIOTHI - 30%, MOHOHEHACHIIEHHBIC THUIA
0JIEMHOBOHN KHCIOTHI - 60%, moimHeHacwIeHable - 10%. 9To JocTHTraeTcss B TOM
cilydae, €CJIM COOTHOIIICHUE PACTUTEIBHBIX U KUBOTHBIX JKUPOB B PAllMOHE TTUTAHUS
cocraisier 3:7.

J{ns HOpMaJIBLHOTO POCTa M Pa3BUTHUSI PEOCHKY HEOOXOIUMBI TaK)K€ BUTAMUHBI.
BuTtaMuHbI - 3TO OpraHu4ecKue COCTUHEHUS, COIepIKaIUecs B IPOAyKTaX MUTaHUS B
OYCHb OTPAHMYCHHBIX KOJIMUECTBAX, HO UTPAIOIIUE BAXHYIO POJIb B META00JIMU3ME
OCJIKOB, KUPOB M YIJEBOJOB, B OCYIIECTBIECHUU MHOTOYMCICHHBIX (DYHKIIUN
opraHusMma, Jjsi oOpa3oBaHUsT M OOHOBJICHMS KJIETOK M TKaHeW ueloBeka. B
HaCTOsIlee BpeMsi M3BECTHBI 13 BUTaMHHOB: xkupopactBopumbie - A, D, E, K u
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BoJopacTBOpuMbie — Bi (Tnammu), B, (pubodnaBun), Bs (nmupumokcun), Bi,
(umanokoOanamun), PP (HuanmH, BKIIIOYAONMA HUKOTHMHOBYIO KHCIOTY H
HukotuHamua), C (ackopOuHOBas Kuciora), ¢onueBas Kuciora (¢oamun),
MaHTOTEHOBas KkucnoTta, OuotuH (ButamuH H). Kaxnaeii BuTtaMuH o0namaet
ompenellcHHOW (YHKIMEH WM KOMIUIEKCOM UX. JIIHTEeIbHBIH HEIOCTAaTOK
BUTAMHHOB  COMPOBOXKIAETCS CHUXCHHEM  TPYAOCIMOCOOHOCTH, YyXYAIICHUEM
30POBbS M B TSKEIBIX CIIy4dasX MOXKET MOPUBOAUTH K CMepTH. YemoBeueckui
OpraHu3M MO>XET B OTPAaHUYEHHBIX KOJIMYECTBAX CUHTE3UPOBATh BUTAMUHBI. Tak,
aMUHOKHKCIIOTa TpUNTO(aH crnocoOHa MpeoOpa3oBbIBATHCS B HUKOTUHOBYIO KHUCIIOTY,
yibTpaduoaeTOBOE O0JyUEHHE CIOCOOCTBYET OOpa30BaHMIO B KOXK€ BUTaMuHA D,
NOTPeOHOCTh B MUPHUIOKCHUHE BO3PACTACT C YBEIMYEHUEM COJIEpKaHHUs Oeika B
nuiie. Kumieunble OakTepuu YeloBeKa B TEX WM HWHBIX KOJMYECTBAX MOTYT
npou3BOAUTh BUTaMuHbl: K, OHOTHH, (OJUEBYI0 KHUCIOTY, IMAaHOKOOAJIaMUH,
MMUPHUIOKCHUH, MTAHTOTEHOBYIO KHUCIIOTY, pHOOGhIaBHH.

PacueTbl MOKa3bIBAIOT, YTO JAKE CaMblil cOATaHCUPOBAHHBIN M pa3HOOOPA3HBIM
pallvoH, COOTBETCTBYIOLINN CPEIHUM dHEpro3arparam, AePUIUTEH MO OOJBITUHCTBY
utaMuHoB Ha 20-30%!*. B npupome He cylecTByeT INpPOAYKTa, CIHOCOOHOIO
OJIHOBPEMEHHO COJIEp’KaTh BCE€ BUTAMUHBI B HEOOXOIUMBIX KoaudecTBax. Jlis
o0OecrieueHusl opraHM3Ma BUTAMUHAMU CJIEAYET BKJIIOYATh B PAIllMOH BCE OCHOBHBIC
TPYIIbI MUIIEBBIX MPOIYKTOB (OBOIIU, GPYKTHI U COKUA U3 HUX, 36PHOBBIC MPOTYKTHI,
MSICO, PHIOY M NITUILY, MOJIOYHBIE MTPOTYKTHI, YKUPOCOIEPKAIINE MPOTYKThI ITUTAHHUS).
CoryiacHO COBpPEMEHHBIM JIaHHBIM HauOoJiee aKTyaJlbHOM MpOOJEeMOl BO MHOTHX
CTpaHax fABJSETCS JACPUIUT TUAMUHA, HUALMHA, puOOoduaBuHa, QoJMeBOH U
aCKOPOMHOBOM KHCIIOT.

3HauUTENbHOE OOJBITMHCTBO OMOJOTUYECKU AKTUBHBIX COCIWHEHUMN, KpaiHe
BKHBIX JJISI )KM3HU YEJIOBEKA, HE CUHTE3UPYETCS B OPraHU3ME YEJIOBEKA, B CBSI3U C
YeM OHU CTaJId OTHOCUTBHCS K HE3aMEHUMBIM (haKTOpaM MUTaHUS. DTO UCIOJIb3yEMbIE
B KA4eCTBE OCHOBHBIX TIpynn  (yHKIMOHAIBHBIX MPOAYKTOB  BUTAMUHBI,
antnokcunantel, [IHXXK, MuHepanbHble  BeliecTBa, TMHUILIEBBIE  BOJIOKHA,
HE3aMEHHUMbIE AMUHOKHUCIIOTHI U OJIUTOCAXapUIbl.

ButaMuHbI— 0ocoOble O€JIKOBBIE BEIIECTBA, OOECIEUMBAIOIINE B OPTaHU3ME
OMOXUMHUYECKUE TPEBpAIICHUS, pPeakiny, OOMEH BEHIeCTB, 0€3 uero >XU3Hb
HEBO3MOXHa.

Buramunbl, cBs3aHHBIE C pa3NU4YHBIMU (hepMEHTaMHU, MPUHUMAIOT y4acTHE B
oOecrieueHuu opranusma sueprueii (B, Bz, PP), OuocunTese u npesparieHnn 0eIKoB
1 aMuHOKHCIOT (Bg, B12), reHeTHueckoro Mmatepuana KJIE€TOK - HyKJIE€MHOBBIX KHCIIOT
(ponmmeBast kuCIOTA), KUPOB M CTEPOUIIHBIX TOPMOHOB (TIAHTOTEHOBAs KHCIIOTa U
owotuH). Butamun A yuacTByeT B oOecreueHWH 3peHUsS U HEOOXOIUM st
dbopMHpOBaHUS CIM3UCTHIX TIOKPOBOB, JMHUACPMHCA, WMMYyHHOW cucTteMbl. be3
BUTaMUHA [| HEBO3MOYKHO BCAChIBaHME KaJbllUs U (POPMUPOBAHUE CKeJIeTa U 3yOOB.
Butamun K yuactByeT B cBepThiBaHMM KpoBU. Camblil momysisspHbiii ButamuH C
(ackopOuHOBasi ~ KUCJIOTa) TPUHHUMAET YydacTMe B  oOpa3oBaHUU  OEJKOB
COCIMHUTEILHON TKaHU - KOJIJIareHa U 3JIaCTHUHA, HEOOXOAUMBIX I (POPMUPOBAHUS

14C6opHMK penentyp OO U KyIMHAPHBIX U3EJIHi Ul OPraHu3alliy FOPSYMX 3aBTPAKOB M 00108 00ydarommmes 1 -
4-x kyaccoB 00meo0pa3oBaTeNbHBIX Opranu3anyii, 136 c.
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COCYJIOB, Xpslel, ocToBOB KocTed. Bmecte ¢ Buramunom E u [-kapoTuHOM mpu
y4acTHH MHUKpOdJIeMeHTa ceieHa BuTamMuH C oOecneynBaeT (PyHKIIMOHHUPOBAHUE
AHTUOKCUJAHTHOM CHCTEMBI OpraHu3Ma, 3allUIIAIOIICd KIETKH OT IOBPEkKICHUS
MPOAYKTaMU OKHUCIICHHUS.

NccnenoBanusiMu yctaHoByieHo, 4To oT 70 mo 100% HaceneHus WCHBITHIBACT
HenoctaTok ButamMuHa C. Y 40-80% mroneit omrymaercs neguiuT BUTaMuHOB B, By,
Bs, Bi2, dommeBoit kucimoTel W [-kapotuHa. bojee MOJOBHHBI HaceICHUS
Henomnoiay4daet ButaMuHbl A, J1, E, K.

Ot nedunmra ButamuHOB A, B, C cTpagaior kKoxa, BOJIOCH], HOTTH. [IprunHa —
KOXKa BOJIOCHI W HOTTH HamOOJIee YacTO COMPUKACAIOTCS C BHEITHUMHU (DaKTOpaMu
Cpellbl M OKAa3bIBAIOTCS HECIOCOOHBIMU TPOTHUBOCTOSTh TOKCHUYECKUM BELIECTBAM,
HaxoJsIIMMCS B BO3JyXe U BoJ€. B pe3ynbTaTe OTMEUaeTCs MOABIEHUS CYXOCTH U
HISTYIICHUS] KOXKH, TPEIIMHKH Ha Ty0ax, yrpeBasi ChIllb; JIOMKOCTh W BBINAJICHHUE
BOJIOC, MX MCTOHYEHUE W TMOTYCKHEHHE IIBETa; JIOMKOCTb HOITEH, yTpara uX
TJISTHIEBOTO CJIOS.

3aMETHO CKa3bIBAa€TCAd HENOCTATOK BUTAMHHOB M HA COCTOSHHE HEPBHOMU
CUCTEMbl - TPOSBISIETCS Pa3APAKUTEIBHOCTHIO, PACCTPONCTBOM CHA, HEPBHBIMU
CpBIBaMU, COCTOSTHUEM I10JIaBJICHHOCTH.

Ot npedpuuura CcTpagaeT M MblllIEYHAs CUCTEMa - OBICTPO pa3BUBACTCA
YTOMJISIEMOCTbD, BSUIOCTh U CJIa00CTb.

Hedurmut BUTAMHUHOB CHOCOOCTBYET TJIyOOKOMY HApYIIEHUIO OOMEHHBIX
MPOIIECCOB, 3aMETHO  BIMSIONIMX HAa HMMMYHHYIO CHCTEMY, CHIDKAIOUIUX
COMPOTUBIISIEMOCTh OpraHU3Ma K IPOCTYIHBIM U MH(PEKIIMOHHBIM 3200JICBAaHUSIM.

C oBomamu u GpyKTaMu MOKHO MOITY4YuTh BUTaMuH C, (HONHEBYIO KUCIIOTY H
B-kapotun, ocrtampHbie 10 w3 13 Hanbosee BaKHBIX BUTAMUHOB HaXOJSTCS B
JIOCTAaTOYHO KaJOPUIHBIX IPOJIYKTaX - B Msice, ppiOe, sfiilax, Macie, xJjeoe.

Crnenyromeil coCTaBiSIIOIIEH B MEpPEYHE HE3aMEHUMBIX (PAKTOPOB MUTAHUS
SBJISIIOTCS. MUHEpaJIbHbIE BellecTBa. MuHepalibHbIE BeUECTBAa HEOOXOAUMBI IS
HOPMAaJIbHOTO (DYHKIIMOHUPOBAHUSI UMMYHHON CUCTEMBbI OPTaHU3MA.

[Tonydaembie OpraHu3MOM Jak€ B HEOOJBIIIOM KOJUYECTBE COEAUHEHUS
JKeJeza, Maprasiia, cejieHa, KpeMHus, pTopa W Apyrue MUKPO- U MaKpOIJIEMEHTbI
MIPOHUKAIOT Y€pe3 CTEHKH KPOBEHOCHBIX COCYJOB B BHUJE HOHHBIX COCIUHEHUU H
OKa3bIBAlOT MOIIHOE AaHTUOKCHIAHTHOE, AHTUTOKCUYECKOE BO3JCICTBUE HAa
opranusMm. lloxg nencTBMEM MHOTMX MHUKPO- W MAaKpPOSJIEMEHTHBIX COCAWHEHUU
YCUJIMBAETCS JICTOKCHKAIMOHHAS (YHKIMS KOXHU, W OJTHM CaMbIM CHHUMAETCS
ype3MepHasi Harpy3Ka ¢ MOoYeK, MeUYCHH.

MUKpOIJIEeMEHTBl  SIBIISIIOTCSL  KaTajdu3aTOpaMH  MHOTHUX  OMOXMMHYECKHUX
peakiuu, MIPOXOSAIINX B opraHusMe. OHu MO/JICP>KUBAIOT
TUAPOIJIECKTPOIUTHYCCKUM OallaHC OpraHu3Ma, HOPMAaJM3Ysl KHUCIOTHO-IIEI0YHOE
pPaBHOBECHE B JKMJIKOCTHBIX Cpe/lax OpraHu3Ma.

Kanb1uit - coctaBisieT 0CHOBY KOCTHOM TkaHU. [loBbIlIaeT 3auTHbIe PYHKIIUH
OpraHu3Ma, CIOCOOCTBYET BBIBEJICHUIO CTPOHIIMS M CBHUHIIA M3 KOCTEH, 0oOyamaer
AHTHUCTPECCOBBIM, AaHTHAJJIEPTUYECKUM JIEUCTBUEM.
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®ocdop - OCHOBHAsg YacThb €ro COCPEIOTOYEHA BKOCTSIX, 3YOHBIX TKAHSX, B
KOXe, BaXXeH I nojyiepkanus pH-6amanca. @ocdopy nmpuHAAIEKUT BEAYyIIAs POJIb
BJICSITEIIBHOCTH IEHTPAIBHON HEPBHOM CUCTEMBL.

Maruauii - «<aHTUCTPECCOBBIN MaTepHuam, aHTUOKCUIAHTHBI MUHEPAJ, BXOAUT B
coctaB Ooiree yeM 200 ¢epMEHTOB, IIPH €0 ydacTuH ocymiecTsisercs cuaTe3 JITHK,
PHK, a 310 mnpodunaktika HOBOOOpa3oBaHWH; yiaydllaeT OOMEH BEIIECTB B
COCYAUCTOM CTEHKE, HOpMalIu3yeT apTepuainbHoe nasieHue. [Ipum pgocratounom
KOJIMYECTBE B OpraHM3ME MarHus XOpoOIlO ycBauBaeTcs Kalblinid, pochop, kanwmii,
ButamuHbl Tpynmsl B, C, E. Maruuii BEIOJIHAET BAXKHYIO QYHKIUIO B IPOPUITAKTUKE
3a00J1eBaHUM TIOYEK U Cep/lia.

Kanmnit - «3HepreTnyeckuii MHUHEPAD», CTUMYJIUPYIOUIMN Iepenadyy HEPBHBIX
UMITYJIbCOB, HEOOXOAUMBIX JJII HOPMAJIBHOTO COKPAIICHHS MBILII, B TOM YHUCIE U
MBIl CEPALA, PEryJIHpPYyET CEPJICYHbIA pUTM, MOAJEPKUBAET HOPMAJIbHYIO
(YHKIUIO I0YEK U TOPMOHAJIBHBIN OallaHC HAIMOYEYHUKOB, OOMEH BEIIECTB B KOXKE.

CoenvHeHMsT Kajausli OKa3bIBAIOT lieJieOHOE (PU3HOJOTHMYECKOE BO3EHCTBHE Ha
BCE OOMEHHBIE MTPOIIECCHI B KJIETKAX U TKaHSX, CIIOCOOCTBYIOT YCUJICHUIO TKAHEBOTO
JBIXaHUSI B MUTOXOHAPUSAX KJETOK. Kamuii sBIsSIETCS OCHOBHBIM SHEPreTUYECKUM
MUHEPAJIOM JJIsl HOPMaJIbHOW paOOThI MBIIIILI, B TOM YKCJI€ U MBIIIIBI CEP/IIA.

Hatpuit - perynupyer OCMOTHYECKOE JaBJICHUE B KIIETKE, MOBBIIIAET TOHYC
COCYAMCTOM CTEHKHU. BBITIOTHAET BaXXKHYIO POJIb B IMPOLECCE NETOKCHUKALMU KOXH,
OUHIIEHUS TIOP, YCUIICHUS JIbIXaTeNbHON (YHKIIUU KOXKHU.

[IuHK - SBIAETCS OCHOBHBIM MHUHEpAJIOM ISl CO3JaHUsl aMHHOKHUCIIOT,
y4acTBYET BIIOCTPOEHUHU BCEX KJIETOK OpraHu3Ma, CIOCOOCTBYET
MPOJIOHTUPOBAHHOMY JIEUCTBUIO HWHCYJIMHA, YTO CHWKAET TMOBBIIICHHBIM caxap
KpoBU. Bmecte ¢ Xxpomom moBbiaeT 3QGEeKTUBHOCTh HMHCYJIMHA, CIIOCOOCTBYET
OTJIO)KCHHIO TIIMKOT€HA B TEYECHH, YTO BAXKHO MPU caxapHOM guabere. YcuIuBaer
MPOTUBOBOCHIANIUTENIbHBIE ~ (YHKIIMM  KPOBH, 00JIalaeT  aHTHAIIEPTHYECKUM
JIEVUCTBHEM HA KOXKY. [IIMpOKO MpUMEHSIETCS B IEPMATOJIOTUA U KOCMETHKE.

Kene3o - aHTHAaHEMUYECKH MUHEpaJ, BXOAUT B MOJICKYJIY T€MOTJIOOMHA,
YYaCTBYET B OKCUICHAIIMU KJIETOK, YCBAMBAECTCSI OPraHW3MOM TOJIbKO MPU HATUYUU
BuTaMrUHOB C u E; nocTaroyHOe KOJMYECTBO B OPraHU3ME MPUIAET KOXKE PO30BBIN
1BET (Mcue3aeT OJICAHOCTh KOKHBIX TOKPOBOB).

Mapraneny - «aHTUOKCUJIAHTHBIM MHMHEpAD», Y4YacTBYET B CTUMYJISLHUU
runou3apHO-HAIMTOYEYHUKOBOW CHUCTEMBI, B CHHTE3€ (DEpPMEHTOB, YCHUIMBACT
MOTJIONIEHNUE TJIOKO3bI KJEeTKOH, perynupyeT ¢yukmuu [[HC, penpomyKTHBHBIX
opranoB. Monsl MN JIeTKO MPOHUKAIOT B KPOBb YEPE3 KOXKY, YCUIIMBAs MPOMYKIHUIO
€CTECTBEHHBIX TOPMOHOB, UTO CIIOCOOCTBYET OMOJIOKEHHUIO OPTaHU3Ma, KOXKH.

KpeMHMii - BBITIONHSAET BAXHYI poOJib B NpOQHUIAKTHKE pPa3BUTHS
CKJIEPOTUYECKUX TIPOIECCOB M 3a00JIeBaHUl OTMOPHO-ABUTATEILHOTO ammapara,
yayuiiaeT (yHKIUIO CTPYKTYPHBIX 3JIEMEHTOB KOXKU, BOJIOC, HOTTEH, 3aJepKuBast
MPOLIECCHI YBSTAHUS KOXKH.

Menp - MOBBIIIAET YMCTBEHHYIO aKTHBHOCTh, MBIIICUHBIA TOHYC, PETYIUPYET
MUTMEHTHBIM OOMEH, TIOBBIIIAET YCBOSIEMOCTh JKejie3a 3a CUeT YJIy4lIeHUs
KpOBOOOpAIIIEHUSI B CJIOAX KOXKHM, BOCCTAHABJIIMBAET HOPMAJbHBIA IIBET KOMHBIX
MTOKPOBOB.
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CeneH - CHUKaeT PUCK COCYIUCTBIX O0JIE€3HEH, MOBBIIIAET CONPOTUBIISEMOCTD K
OHKOJIOTHYECKHUM 3a00JICBaHUSIM, YIIy4IIIaeT KPOBOCHAOKEHUE KOXKH.

Mon — BXOAMT B COCTaB TOPMOHA IIMTOBHIHON JKeTe3bl THPOKCHHA.
ObecreynBaeT yCTOMYMBOCTh OpPTraHM3Ma K MOBPEXKAAIOIMUM (haKTOpaM BHEIIHEH
CPEIbLYyBEIMYUBACT CHOCOOHOCTh JICMKOLIUTOB  pa3pyliarb  OO0JIe3HETBOPHBIC
MUKpPOOPTaHU3MBbI, ONpPENESIIET BO MHOTOM YMCTBEHHbIE cOCOOHOCTH. OAHUM U3
OCHOBHBIX MCTOYHUKOB M0OJa B MUTAHWUHU SABIISIETCS MUIIEBas HOAMPOBaHHAsA cojb. B
2019 r. Obula BHECEHA NOINpPaBKa B JECHCTBYIOIINE CAaHUTAPHBIE HOPMBI U INpaBUIIA,
ornpenenuBLIas 00sA3aTeIbHOCTh MCIIONB30BaHMSI B 00pa30BaTENIbHBIX OPTraHU3ALUAX
IIpU TIPUTOTOBJICHUM OJIt0 HoaupoBaHHOM coyu. MccnemoBaHusi CBOMCTB HopjaTa
KaJisd B NUIICBOM HOAUPOBAHHOM COJMM TOATBEPAMWIM €€ YCTOMYMBOCTBIPH
KUISIYCHUHA B HEWTPAIBbHOW W TOJKHUCICHHOW cpele B MOJICTbHBIX ycioBusx (270
obpasnoB).  CrnenoBaTeNbHO,  TEXHOJOTMYECKHME  KapThl, HUMEIOIIMECS B
o0pa30BaTeNbHbIX OpraHu3alusAX g JeTed, He TpeOylT TEeXHOJOTHYECKOn
KOPPEKTUPOBKM B IEJSIX COXpAHEHHsS HOAAa B TOTOBBIX OJ0AaX. DTO IMO3BOJIAET
clenath BbIBOJ 00 OXHJIaeMOM MpoduiakTudeckoM 3¢¢deKTe nepexona Ha
HOIMPOBAHHYIO COJb MpPU MPUTOTOBJICHHHM OJIIOJ B JETCKUX OPraHU30BaHHBIX
KOJUIEKTUBAX.

®dtop - WOHBI (TOpa «3yOHOM MHHEpPA», HO TAKKE YCWIMBAIOT IJIOTHOCTH
BCEr0 KOCTHOro anmnapara. MIoHbI omaialT B OpraHu3M M YCHIIMBAIOT BCACHIBAHUE
KaJIBLIUS.

XJ0puAbl - UrparoT PoJib PEryIsITOPOB BOJHO-COJEBOr0 OOMEHa B KIIETKE,
HOJIEPKUBAsi HOPMAJIbHOE OCMOTHYECKOE JaBJICHHUE; HEOOXOAUMBI JUIsl POAYKIHUU
YKEITYJOYHOIO COKA.

Cpenu Bcex He3aMEHUMBIX (PaKTOPOB MUTaHUs HauOoJiee 3HAYMMBIMU SBIISIOTCS
nojJinHeHacolimeHHble KuUpHble KHciaoThl (I[THXKK). Onum oka3biBatoT
MOJIOKUTENbHOE JACHCTBUE HA JIMIHUAHBIA CHOEKTP, reMocTa3 U (puOpUHOIIN3 KPOBH.
[THX)XKK oueHp 51a0uabHBI, MO3TOMY HYXXHO VYYHMTBIBATh, YTO YBEJIMYEHUE
noctymienuss B opranusm [IHXKK ngomkHO 00s3aTenbHO  COMPOBOXKIATHCS
JOTIOJTHUTENbHBIM BBEJEHUEM BHUTaMHMHA E, T.K. akTUBalUMs JIMIHJIHOTO OOMeEHa
COMPOBOXKIAETCS HHTEHCU(PUKALMUEH OKUCIUTENbHBIX MPOLECCOB B MeMOpaHax
kieTok. [Ipm sTom Ha kaxnaeii rpamm [THXKK nummy B opranusm T0KEH MOCTYIATh
1,0 mr Butamuna E. [TH)KK B oprannzme noaBeprarorcs OKUCIEHUIO IO ABYM ITyTAM
MeTabonu3smMa — [MKJIOKCUI€Ha3HOMY, B pe3ylibTaTeé KOTOpPOro 00pa3yrorcs
OPOCTArjlaHAWHbI, MPOCTALUKIMHBI M TPOMOOKCAHBI, W JIMIIOKCUT€HA3HOMY C
oOpa3oBaHMeM JIEUKOTpHEHOB. [IpocTarmanauHel 00Jalal0T Ba30CHACTHYECKUM
abdexTom, OKa3pIBAIOT UMMYHOJETpeccuBHOE aAciicTBUe. OHH WHTHOMPYIOT
Makpoaru, moJaBistOT BHIOPOC aHTUTEHA HA MOBEPXHOCTH Makpodara, pa3phIBaioT
CBSA3b MEXKIYy HMMYHOKOMIIETEHTHBIMH KJIETKAMH, TOPMO3AT CHHTE3 AHTHUTEN U
auM(pokrHOB. TpomOOKcaHbl, BbI3bIBAsl Aarperanuio M aare3ut0 TPOMOOIUTOB,
CIOCOOCTBYIOT ~Pa3BUTHIO TpoMOO3a U HIIEMHUYECKOM OOJIE3HHM MHOKap.a.
[IpocTallMKINHBI— BEIIECTBA, XAPAKTEPU3YIOMIMECS MOIIHBIM aHTHUAIr€3MOHHBIM
sbdexTom. JIeHKOTpUEHBIO0TaTAI0T MOIIHBIM OPOHXOKOHCTPUKTOPHBIM JIEHCTBHEM.
JlelikOoTpHeHbl aKTUBUPYIOT CHUHTE3 MPOCTArJIaHAWHOB U MPOCTALMKIMHOB. Takum
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oOpazom, npoaykTsl [THXKK B onTuManbHbBIX yCIOBUSAX MOIIEPKHBAIOT TOMEOCTA3
OpraHu3Ma.

B numieBbIx BeliecTBax OAHOBPEMEHHO MPUCYTCTBYIOT HE OJIMH, HE JBa, a
JECATKA U COTHU MUKPOHYTPUEHTOB, U JIeUeOHO-NTPOPUITAKTUIECKUE CBOMCTBA MUIIU
OTNPENAETSAIOTCA OTHIOAb HE TMPOCTO OHOJOTHUYECKHMMH dJ(PQPEeKTaMu OTAETbHBIX
MUKPOHYTPHUEHTOB, a SBISAIOTCA PE3YyJIbTATOM KOMILUIEKCHOTO B3aUMOJICHCTBHUS
MEKTy HUMHU.

bazoBeie  (duzmonornueckne - QyHKIMM  MHUKPOHYTPHUEHTOB:  PETrYJISALIUS
KUPOBOTO, YIJIEBOJHOTO, OEJIKOBONO M MHHEPATLHOTO OOMEHa; ONTHUMH3aIUs
aKTUBHOCTU (EpPMEHTHBIX CHCTEM; AaHTHOKCHJAHTHAas 3alluTra; oOecreueHue
MPOILIECCOB  KJIETOYHOTO JbIXaHUS; TMOJJIEpKAHUE JJICKTPOJUTHOTO OasiaHca;
NoJAJIep>)KaHNe KHUCJIOTHO-IIEIOYHOTO PAaBHOBECHUS; TOPMOHOIOAO0HOE JEeHCTBUE;
peryisiiug penpoAyKTUBHOM (YHKIIMM M TPOILIECCOB AMOPUOTECHE3a; PETYJISIIHS
AKTUBHOCTU UMMYHHOW CHCTEMBI;, y4acCTHE B MPOIIECCAX KPOBETBOPCHHUS; PETYJISALIUS
CBEpPTHIBAEMOCTH KPOBH; PEryJalus BO30YIUMOCTA MHOKapJa M COCYJIUCTOIO
TOHYCa; PEryJslys HEPBHOW JEATENBbHOCTU; CTPYKTYpHOE M (DYHKIIMOHAIBHOE
o0OecrieueHUEe OMOPHO-JBUTATEIILHOTO ammnapara; CUHTE3 COCIUHUTEIIbHOW TKaHU,
peryJiaiusi MpOLECCOB JETOKCUKAIMU ¢ OuoTpaHCHOPMAMUKCEHOOUOTHUKOB,;
MOJJIEPKAHUE €CTECTBEHHOMN KUIICYHONH MUKPODIIOPHI.

B mpuponie He cyliecTByeT Kakoro-aubo €JWHCTBEHHOTO TJIaBHOTO MPOJYKTa
MUTaHUs WIK TMHUIIEBON CyOCTaHIIMU, CHOCOOHBIX MOJHOCTHIO YJIOBJIETBOPUTH BCE
MEHIO CIIeJTyeT COOJII0IaTh CIIEAYIONTNE MPUHIIUIIbL:

1) KaJlopuiiHOCTH  MHIIEBOTO  palliOHa  JIOJDKHA  COOTBETCTBOBATH
PHEPreTUYECKUM 3aTpaTtam opranusma; 12-17% sHeprum ciemyeT mojydarh 3a CYET
6enkoB, 25-35% — 3a cueT xupoB u 50-55% — 3a cyeT yriieBoj0B;

2) cienyeT MpaBUIIbHO paclpeiesaTh KAIOPUUHOCTh palluOHA B TEUCHUE JTHS —
3aBTpak -20-25%; 06en 30-35%; mommauk 5-10%; yxun 25-30%.

3) nmuma A0HKHA COAEP)KaTh ONTUMAJbHBIE KOJMYECTBA OENIKOB, JKUPOB U
YIJIEBOJIOB;

4) mnuIIeBOM panmuoH JIOJDKEH oOecreyrMBaTh OpPraHu3M  HEO0OXOIUMbIM
KOJIMYECTBOM  BOJIbl, BUTAMUHOB, MUHEPAJIBbHBIX COJIEM U COJEpkKaTh BCE
HE3aMEHHUMbIC AMUHOKUCIIOTHI M HEHACHIIIICHHBIE KUPHBIE KUCTOThL. He MeHee oaHoOM
TPETH CYTOYHOM MOTPeOHOCTH OETKOB ¢ JKUPOB JIOJKHO 0OOeCeurBaThbCs
MPOAYKTaMU KUBOTHOTO MPOUCXOXKICHUS;

5) NpPOAYKTHI, UCHOJIB3yEMbIE B JETCKOM IHTAaHUU HE JOJKHBI COJEPIKATh
YCUJIMTENIEH BKyCa, HMCKYCCTBEHHBIC KPACHUTEIH, CTAOMIM3aTOPBI, CTUMYJISTOPHI
pocrTa.

[TumeBbie 100aBKU — CTPYKTYpHBIE KOMIIOHEHTBHI MHINEBHIX MPOIYKTOB, HE
yHnoTpeosieMble KaK CaMOCTOSATENbHBIN MUINEBONW MPOIYKT WIM KOMIIOHEHT MHIIIH,
HO J00aBJIsieMbIe Ha dTanax MPOU3BOJACTBA, XPAHEHUS, TPAHCIIOPTUPOBKHU THILEBOTO
MpPOAYKTa JJIsl YJAYYIICHUS WU OOJIETYEHHUs MPOM3BOACTBEHHOrO IMpoliecca WM
OTJICJIbHBIX OIepalii, YBEIUYECHUS] CTOMKOCTH MPOJAYKTa K pPa3IUYHBIM BHUJIAM
MOpYM, COXPAHEHUSI CTPYKTYpbl M BHEIIHETO BHUJA MPOJIYKTa WM HAMEPEHHOI'O
W3MEHEHUS] OPraHOJENTUYECKUX CBOMCTB. IluieBbie M00ABKU MOJpa3AeisiOTCS Ha
peryJmpyromme  BKYyC — IpoJayKTa  (apoMaTu3aTophbl, BKYCOBBbIE  J100ABKH,
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MOJICTAIIMBAIOIINE BEUIECTBA, KUCIOTHI U PETYJISITOPHl KUCIOTHOCTH); YJIy4IlIaIoIIne
BHEIIHUI BUJ TPOJIYyKTa (KpacUTENIH, CTaOWIM3aTOPbl OKPACKH); PETYIUPYIOIIUE
KOHCUCTEHIIMIO U (DOpMHUpYIOIINE TEKCTypy (3arycTuTenu, Treneodpa3oBaTei,
CTaOMIIN3aTOPBI, SMYJIBTaTOPHI); TOBBIMIAIOIINE COXPAHHOCTh MPOIYKTOB MUTAHUS U
YBEIMYHMBAIONINE CPOKM WX XpaHeHHs (KOoHcepBaHTHI). K muieBbIM moOaBkam He
OTHOCSIT COEMHEHMS, TOBBIIIAIONIME MUIIEBYIO ILEHHOCTh MPOJAYKTOB MHUTaHMS,
HarpuMep, BUTAMUHBI, MUKPO3JIEMEHThI, aMUHOKUCIIOTHI. [Ilnpokoe ncnosib30BaHue
NUIIEBBIX J00aBOK MPOU3ZBOAMUTENSIMA TUIIEBBIX MNPOAYKTOB  OMpeaessercs
CTPEMJICHUEM - YBEJIIMYUTh CPOK COXPAHEHMsI KaueCcTBa MUILEBBIX MPOAYKTOB, B TOM
YHCJIE CKOPOMOPTAIIUXCS U OBICTPO YEPCTBEIOIIUX B YCIOBHUSX HEOOXOAMMOCTU HMX
NepeBO3KM Ha OOJbIIME PACCTOSHUS; YAOBIECTBOPUTH MOTPEOUTENSE BBICOKUMHU U
HACBIIIEHHBIMA BKYCOBBIMH KaueCTBaMM IMPOJYKTa CBS3aHO C HCIOJIb30BAHUEM
apoMaTU3aTOPOB M KPACHUTENEH; CO3MaHUE HOBBIX BHUIOB IMHIIEBBIX MPOIYKTOB,
OTBEYAIOIIUX COBPEMEHHBIM TpPEeOOBaHMSIM HAYKH O MHUTAaHUU (HU3KOKAJIOPUUHBIC
MPOAYKTBhI, UMUTATOPhl MPOJIYKTOB) - 3TO CBS3AHO C HCIMOJH30BAaHUEM MHUIIEBBIX
100aBOK, PEryJUPYIOIHUX KOHCUCTEHIMIO MMHUILEBBIX MPOAYKTOB.

EBponeiickum CoBetom paspaboTaHa cucteMa MUppoBON KoAUDUKALIUU
nuieBbix 100aBok ¢ yutepoid «E». Ona Brmodena B koaekc BO3-OAO s
MUIIEBBIX MPOAYKTOB KaK MEXIyHapoaHass uu@poBas cucremMa KoaudUKaiuu
NUIIEBBIX J00aBOK. Kaxaoil u3 mumieBbix 100aBOK MPUCBOEH HMU(POBON TpeX- WU
YeThIpEX3HaUHbII HOMep. Homep wmapkupyercs B COYETaHHMM C HAa3BAHHEM
(GYHKIMOHATIBHOTO KJIacca, OTPAXKAIOIIEro TPYINIUPOBKY MHILNEBBIX JT00ABOK IO
TEeXHOJIOTUYeCKUM (GyHKIMsIM (monkiaccam). Hamuume B mMIeBOM MPOAYKTE
MUIIEBBIX J00aBOK JOKHO OBITh yKa3aHO Ha MapKUPOBOYHOM sipibike. CoriacHo
MPEMIOKEHHOW cucteMe MUGpoBOi KOAU(GUKAIMKM THUIIEBBIX J00aBOK, WX
KJaccu(ukaiys BeITISAUT caeayomum oopazoM (ocHoBHBIE Tpynibl): E100-E199 —
kpacutenn; E200-E299 — xoncepBantsr; E300-E399 antnoxkcumantsr; E400-E499 -
ctabunuzatopel koHcucteHuuu; E450-E499 —  oswmyneratops; ES5S00-E599 -
pPEryJNSATOPBl  KUCIOTHOCTH, paspbixiautenu; E600- E699 - ycunurenu Bkyca u
apomara; E700-E899 — 3anacuble mHaekcel; E900-E999 - rmasupyromme areHTsl,
yIy4IIUTeNn Xjaeoa.
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4.24. Tema Ne 4 «KpuTuyeckH 3HAYMMble HYTPHEHTHI B Pa3IHYHBIX
rpynmnax npoayKroB»

Heab:O3HaKOMUTBCS C BPEAHBIMU AJIs1 310POBbsSl KOMIIOHEHTaMH ITUTaHUS 1J1s1
MOTHBHPOBAHHOI'O COKPAILIEHUS UX KOJIMUYECTBA B €XKETHEBHOM YIOTPEOJICHUH.

KoHTpoJibHBbIE BONPOCHI:

1. Yto noHMMaeTcs noJl KpUTHUECKHU 3HAUMMBIMU ITPOYKTaMH ?

2. OCHOBHbBIE UCTOYHHUKH MOCTYIJICHUS] CKPBITOW COJIM B OPraHU3M, KaKue
3a00J1€BaHUS MOTYT OBITh CIIPOBOLIMPOBAHBI MOBBIILIEHHBIM COJIEPKAHUEM
COJIH, TOTPEOIIIEMOH C MUIIEBBIMU MTPOYKTAMH U OJII01aMu ?

3. OcHOBHBIC UICTOYHHUKH MOCTYTICHHUS CKPBITOTO caxapa B OPraHu3M, KaKue
3a00JIeBaHUsI MOTYT OBITH CIIPOBOIIMPOBAHBI MOBBIIICHHBIM COJIEP>KaHUEM
caxapa, moTpedIIIeMOTro C MULIEBBIMU MTPOYKTaMH U OJII01aMu ?

4. OCHOBHBIC HCTOYHUKH MOCTYTJIEHUSI B OPIaHU3M HACHIIIEHHBIX KHUPOB H
TPAHCU30MEPOB KUPHBIX KUCIIOT, KaKue 3a00JIeBaHUS MOTYT OBIThH
CTIPOBOIIMPOBAHBI TTOBBIIIICHHBIM COJIEP>KAaHUEM HACHIIICHHBIX )KHPOB H
TPAHCU30MEPOB JKUPHBIX KUCIIOT, MOTPEOIAEMBIX C MUILEBBIMH MPOTYKTaMU U
omogamMu’?

5. Kakue meponpusiTust MOTYT NOBJIUATH HA CHH)KEHUE B MEHIO COJIEPKaHUS
KPUTHUYECKH 3HAYUMBIX HYTPUEHTOB?

CnpaBo4Hble MaTepHAJIbI 110 TEMe:

['oBOpst 0 3M0pOBOM MHUTaHMU OONBIIOE BHUMAHUE YACISETCS COKPAIEHHUIO
noTpeOJIeHUsT CONM, caxapa, XKUPOB >KMBOTHOTO TMPOUCXOXKICHHUS, B TOM YHCIE
NPOAYKTOB MX cojepxamux. HyTpueHTsl, OKa3bIBalOIINe HETAaTHBHOE BO3/CHUCTBHE
Ha 3/I0pOBbE€ M TpeOyIoIIMe perjaMeHTAllMd TPEJCIbHBIX 3HAYCHUU MOTYUHIN
Ha3BaHWE KPUTHUYECKH 3HAYMMBIX HYTpuUEHTOB. [Ipm 3TOM HEOOXOAMMO HYETKO
MOHMMATh KaKHe MPOIyThl HECYT B ce0€ CKPBITYIO YTPO3y.

HapaimuBanue mnpousBojACTBa MHUILNEBBIX MPOIAYKTOB Bce 0OoJiee TITyOOKOM
nepepadoTKu, ObicTpass ypOaHW3alMs W U3MEHEHHEe o0pa3a KU3HH MEHSIOT
TEHJCHLIUU B 00J1acTU MUTaHus. JJoCTymHOCTh U LIeHOBasi IPUEMIIEMOCTb MPOIYKTOB,
OPOLIeIIINX T[IyOOKYI0 TEXHOJOTHYECKYI0 MepepadoTKy, MoBblmatoTcsi. Bo Bcem
MHUpE HacelleHue TMOoTpedyiseT Bce OOJblle BBICOKOKAJOPUHHOW TMHIIKA  CO
3HAYUTENbHBIM CO/ICPKAaHUEM HACBIILIEHHBIX KUPOB, TPAHCKUPOB, CaXapoB U COJIH.

Counpb sBASIETCSI OCHOBHBIM HCTOUYHUKOM HATpHsl, IPH 3TOM YCTAaHOBJIEHA CBS3b
MEX/Ty TIOBBIIIICHHBIM MOTPEOIEHUEM HATPUS U TUTIEPTOHUEH, a TAK)Ke YBEITMUYCHUEM
pHUCKa CepAeYHO-COCYIUCTHIX 3a00JeBaHUil U MHCYIbTOB. OAHOBPEMEHHO, MO MEpe
OTXOJa OT TPHUBBIUYHBIX CXEM TMHTAHUS CHIDKAETCS TMOTPEOJICHHE KITIOYEBBIX
COCTABJISIFOUIMX 3JI0POBOIO palioHa — (PYKTOB, OBOILIEH U MUILEBBIX BOJOKOH (B
YaCTHOCTH, LEIBHBIX 371aKOB). PPYKTHI U OBOIIU COJIEPKAT KaIuil, CIIOCOOCTBY IO
CHIDKEHHUIO KPOBSIHOTO JaBJieHHs. Ponb mepepaOoTaHHBIX MUIIEBBIX MPOAYKTOB Kak
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HUCTOYHHUKA COJIM B pAlMOHE OOBSICHSAETCA TEM, YTO COJIep)KaHUEe COJIM B HUX
O0COOCHHO BBICOKO (B Ciy4yae TOTOBBIX OJIIOJ], MSACOMPOAYKTOB, TaKUX Kak OEKOH,
BETUMHA U CBHIPOKOMYEHAasi Kojbaca, CHIPOB, COJEHBIX CHEKOB, JIAMIIM OBICTPOTO
MPUTOTOBJICHUS U T.J.), @ TAKXKE TEM, YTO OHU MOTPEOJSIOTCS YacTO U B OOJBIIMX
KOoJM4ecTBax (B ciy4yae xyeba M TepepadOTaHHBIX 3€pHOBBIX MPOAyKToB). Coib
TaK)Ke T0OABIISICTCS B MHUIILY BO BPEMs IPUTOTOBJICHUS (B BUJIE CYXHUX OYJIHOHOB) WA
yke Ha croie (B BHJE COYCOB M TNHUIIEBOM cosu). Bmecte ¢ TeM MHoOrue
MIPOU3BOJIUTENIA MEHSIOT pEUEenTypy CBOEW MNPOAYKUMHA [JJIsI  COKpAILCHHUS
COJIEp)KaHUsl COJM, M TOTPEeOUTENsIM PEKOMEHIyeTcsl oOpaiaTh BHUMaHUE Ha
ATUKETKHU MPOAYKTOB U BHIOUPATh MPOAYKTHI C HU3KUM COJIEPKAHUEM HATPHSL.

BO3 pekomenayer B3poCibIM MOTPEOsATH MeHee ST colid B JeHb (4yTh
MEHBIIIE OJAHOW YalHOW noxkku). Jisa gereit B Bo3pacTe oT aAByx 10 15 per BO3
PEKOMEHTyeT KOPPEKTHUPOBATh PEKOMEHIOBAHHOE MaKCUMaIbHOE MOTPEOJICHUE COJIH
B CTOPOHY YMEHBILICHHUSI UCXOMsl U3 UX MOTPEOHOCTEW B AHEPIHUU IOCPABHEHUIO C
B3POCJIBIMH, YTO COOTBETCTBEHHO COCTABIISET 2,5-5 rp/CyTKHU.

Cnenyer OTMETUTh, YTO HATPUM SBISAETCS BAXKHEUIIMM  OHOTC€HHBIM
AJIEMEHTOM, HEOOXOIUMBIM JIJIsl TOACPKaHUSI BOJHO-IIIEJIOYHOTO OanaHca, epeaayu
HEPBHBIX HMITYJILCOB, HOPMAJILHOTO (PYHKIIMOHUPOBAHUS KIETOK.M30BITOK HaTpus
COTIPOBOK/IAE€TCS MOBBIIICHUEM KPOBSIHOTO JAaBJICHUS, MOBBIIICHHBIM HaMpPsSKEHUEM
B paboTe CepACHYHO-COCYIAUCTON CHCTEMBbI, HaKOTUICHUEM >KHJKOCTH B OpraHU3ME,
HapyllIeHuEeM OOMEHa BEIIECTB, COMPOBOXKIAOMIETOC] (POPMUPOBAHUEM HU30BITOYHOMN
Macchbl Tena.

OCHOBHBIE HWCTOYHUKH TMOTPEOJCHUS HATPUS B TMHUIIE ONPEACISIOTCS
KYJbTYPHBIMU OCOOEHHOCTSIMU u KYJIMHAPHBIMU MPEANOYTECHUSIMA
HaceneHus. HaTpuii B 3HAQUUTENBHBIX KOJMYECTBAX COAEPKUTCA B MPOAYKTAX
MIOBCEIHEBHOTO YIIOTPEOJICHUSI - B MOJIOKE, Msce, XJICOOOYJIOUHBIX H3ICTHUIX,
MSICOTIPOYKTaX,CHEKOBOM MPOMYKIIMU, a TAKKE BO BKYCOBBIX J00aBKax K MHIIE
(coycwl, mpunpassl).HaTpuii comepXuTCsl TakKe B TIIyTamare HATPHsl, KOTOPBIA
IIUPOKO UCIOJIB3YETCS B KaUe€CTBE MUIIEBOM JOOABKU BO MHOTHX PErMOHAX MHpA.

Jlns petieHus TI00aNbHOM 3a/jauu 10 CHUKEHUIO 3a00JI€BAaEMOCTH HACEJICHUS
OXHMpeHueM, OO0JNe3HSIMH CHUCTEMbl KpOBOOOpalleHUs, Hapaay C IOPOYUMHU
MEpONPUSATUIMHU OO0JBIIOE 3HAYECHUE MMEET COKpallleHhe moTpeOseHust coiu. [ms
peanu3aiy 3TOM 3a/laud Ha TMOMYJISIIIMOHHOM YPOBHE HEOOXOAMMO MPOBEIICHUE
MJIAHOMEPHOM PabOThI MO MEPECMOTPY TEXHOJIOTHUECKUX KapT U COKPAIICHHEM B
TEXHOJIOTUU MPUTOTOBJICHUS OJIFO/I COJIH, TTOBBIIICHUE B CTPYKTYpE MUTAHUS PPYKTOB
U OBOIIEH, Mmupokoe HHGOPMHUPOBAHME HACEICHHS O JIaHHOW MmpobiieMe U ee
npuurHax. B JoMamHuX yCIOBHUSIX I1€71eCO00pa3HO TMOCTENEHHO COKpaIaTh
KOJIMYECTBO BHOCHMOHM B OJIF0O[a MPU MPHUTOTOBJICHUH COJH, YOpaTh ¢ 00€IEHHOTO
CTOJIa COJIOHKY, TpH (OPMHUPOBAHUM MEHIO OTJaBaTh MPHOPUTET C HUBKUM
conepkanreM Hatpus. CieayeT OTMETUTh, YTO BKYCOBBIE PEIIENTOPHI UeJIOBEKa K
MOHMYKEHHOMY TOTPEOJICHUIO COJIM aJallTUPYIOTCS TTIOCTEIIEHHO, MPUOTKPhIBasi Oojiee
LIMPOKUH JUaIa3oH BKYCOB.

NTtak, OCHOBHBIMM MCTOYHUKAMU MOCTYIUICHUsI HaTpus (MOBapEHHOMN COJIU) B
OpraHu3M 4YeJoBeKa SIBJIAIOTCS XJIeO W XJIEOHbIE MPOIYKTHI, KOJOACHbBIE WU3ACIIHS U
MSICHBIE KOHCEPBBI, CHIPbI, KOHCEPBUPOBAHHBIC OBOIINM M COJICHBbS, COJIEHas U
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KOITUEHAas phIOHAs MPOIYKIIMSI, a TAaKXKe MPOAYKTHI ObIcTporo nutanus (dhact-byn) u
pa3inuHble KOMOWHHPOBAHHBIE MPOAYKTHI (COyChI, KeTuynbl U Ap.).CoaepxaHue
HaTpHUs B XJIe000YI0UHBIX M3IeInIX Kojeoaercs oT 246 no 499 mr/100 r.MscHbie
koHcepBbl coaepxkaTr oT 400 mr mo .800 mr/100r (mst GompmmHCTBA - OKOJIO 600
Mr/T), BapeHble kosdacHble u3nmenus ot 800 mo 1000 wmr/100r, BapeHo- u
ceipokommaenbie 1500- 2000 Mr/100 r.OBoITHBIC KOHCEPBHI M COJICHBS COACPKAT OT
600 mo 1100 mr/100 r wnatpus.CoaepkaHue HaATpus B PBHIOHBIX KOHCEpBax
coctasisieT 540-700 mr/100 r, B komrueHoit pride - 1o 1000 mr, a B cosieHoM - 6oJiee
4900 mr/100 r.B mopiuu HEKOTOPHIX MPOAYKTOB (hacT-Ppyaa MOKET COACPKATHCS
10 1000 mr Hatpust Ha 100 rp. npoaykTa.

dusnonorudeckas morpedHocts s aeteit — ot 200 1o 1 300 mr/cyT.

OCHOBHBIMM HMCTOYHHUKAMHU JOOABIICHHBIX CaxapoB SBIISIOTCS MYyYHbIC
KOHJUTEPCKUE W3MIEIHUs, TOPTHl U MUPOKHBIE, KOH(METHI, CIaJIKUEe KUCIOMOJIOUHbIE
MPOYKTHI M TBOPOKHBIC M3CIUS, CIaKie 0€3aIKOTOJbHBIE HAITUTKHA, HEKTaphl U
coKocoJiepkamue HanmuTku. [lox noOaBiaeHHBIM caxapom cienyeT MOHUMAaTh BCE
BUJIbl TIPOCTBIX YIJIEBOJOB (Caxapo3a, IIOK030(PYKTO3HBIM CUPOI, KpaxmajibHas
MaTOKa, M | JIp.), BHOCUMBIC B TIMIIIEBOU MTPOAYKT JIsl TIPUIAHUS CIAJKOTO BKycCa.

B cootrBerctBum ¢ apeictBytrommmu ['OCTamu B cocTaBe MEYEHBS MOXKET
conaepxkatbest oT 20 1o 45 1/100 1 caxapa, B koH(peTax 65-75 1/100 1, B TUPOXKHBIX U
toprax oT 30 mo 65 r/100 r.KuciomosiouHble NPOAYKTHI, TaKUE KaK CBIPKU
TBOPO>KHBIE TJIa3upoBaHHbIE cojepskat 22- 30 r/100 r caxapa, HorypTsl GpyKTOBBIC
or 6 1o 14 /100 r, Woryptel nutbeBbie 7-15 1/100 r.CymiecTBeHHBINH BKJIAJ B
noTpebieHre caxapa BHOCST O€3aJIKOTOJIbHbIE HAIUTKU, KOTOpbIE coaepkar 5-12
r/100 r caxapa, a TakKe COKOBasi MPOAYKIKs U HeKTaphl - oT 10 7o 35 r/100 T.

Ynotpebnenue caxapa (B 4MCTOM BHUJE U B COCTaBe MPOJIYKTOB M OJIIOJ) B
koiuuectBax Oosiee 40 T/CYyTKM CYIIECTBEHHO IOBBIIIAET PUCKU (POPMUPOBAHUS
M30BITOYHOM Macchl Teya, OOJie3HEH CHUCTEMBI KpPOBOOOpAICHUS, HapyIICHUN
BOCIIPUMMYHMBOCTH K WHCYJMHY W JICITHHY, YXYAIIEHUsS TamsATH, kapuecy. BO3
PEKOMEHyeT OrpaHnyYuTh noTpedienue caxapa B 20 r/cyT (2 cTONOBBIE JOKKH).

[IpoGnema kapueca XOpOIIO 3HAKOMa BCEM, HauyuMHasg yXXE€ C JETCKOro
Bo3pacta. M3BeCTHO, 4YTO OaKTepUuM POTOBOM TMOJOCTH MUTAKOTCS MPOCTHIMU
caxapaMu. B pesynapTaTe HMX  KM3HENEITENIBHOCTH  oOpa3yeTcsi  KHCIIOTa,
paspymarpomas 3yOHyl0 5Maib, a 3aTeéM M JEHTUH, (OPMHUPYETCS Kapuo3Has
MOJIOCTb.

['opmon nentuH HeceT WHGOPMAIMIO B MO3IOBYK) TKaHb 00
YAOBIIETBOPEHHOCTH CBHEJEHHOW THMIIEH ¢ BBI3BIBAET B OpPraHU3ME YYBCTBO
HacelmeHus. OpykTo3a MPEnATCTBYET TOMAaHUI0 JIENTHHA B MO3T U CO3MAET
MCKYCCTBEHHOE YYBCTBO rojo/a. ¥ JIIOAEH C PE3UCTEHTHOCTHIO K JIENTHHY MO3T HE
MOJIy4aeT HY>KHOTO CUTHAJIA, TOATOMY UM CJI0’KHEE KOHTPOJIUPOBATH CBOM alMeTHT.
HccnenoBanusi Ha KpbIcax MOKa3aliH, YTO y JKMUBOTHBIX, KOTOPBIE YIOTPEOJISIIOT
bpykTo3y, BbIpabaTbiBaeTca OoJibllie JIEITHHA, 4YeM OO0buHO. B pesynbrare,
JyBCTBUTEIHPHOCTh OpraHW3Ma K HEMY CHWKACTCS, KMBOTHBIC IMOCTOSHHO XOTST
ectb. Korga gpykro3y youpaiu u3 painoHa KpbiC, YpOBEHb JIEITHUHA BO3BpAIAJIC
B HOPMY, alllIETUT CTAOMIIM3UPOBAJICS.

VYuénble n3 HoBoil 3emannny mocrapaivch HAWTH CBSI3b MEXIY JUIIHUM
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BECOM Y MY)XUYMH M MX BO3pAacTOM, OOIIEH KaJIOPUMHOCTBIO MUTAHUS, CaXapoM,
ynotpeOJaeHreM ankorois, kypeHuem. Camasi CWJIbHas CBsI3b MPOCIEKHUBATIACH
Mex Iy HabOpoM Beca U yHnoTpeOJIeHHeM caxapa.

AMEpUKaHCKHE YUYEHBIC MPOBEIHM W3YYWIH PE3UCTEHTHOCTh K HWHCYJIHMHY Y
KphIC, JaBas WM TIMILy C BBICOKUM COJICpKAaHUEM caxapa, B pe3yJbTaTe
CYIIIECTBEHHO CHUKAJIACh UyBCTBUTEIBLHOCTH K JICNITHHY W WHCYJIUHY.

WznumiHee exenHEBHOE YHOTpeOJieHHWE caxapa CYIIECTBEHHO IMOBBIIIACT
pucku  GOpMHpOBaHUSA caxapHOro jAuabera, YTO OBUIO  MOJITBEPKIACHO
NOMYJISIIMOHHBIM UCCIEOBAaHUEM (B UCCIIEOBAaHUU MPUHUMANIM ydacTue 6omee 51
TBICSYH 4eJl.), mpoaoipkaBmuMes ¢ 1991 mo 1999 rr. beino gokaszaHo, 4To y JIOJEH,
KOTOpbIE PEryJsipHO YMOTPEOISAIOT MOACTANIEHHbIE HAUTKUA (JIMMOHAM, CIaJKUN
yai, SHEPTreTUKH, CIaaKkui Kode) puck GpopMupoBanus auadeTa ObLI BBIIIE, YEM B
KOHTpOJIbHOM Tpynre B 4,8 pa3a, MEYEHOYHOM HEIOCTaTOYHOCTH — B 3,4 pasa.
Taxxe B uccieqoBaHUM OBLUTO MOKA3aHO, YTO €CJIM YEJIOBEK €KETHEBHO BHIITMBACT
CTaKaH CJAJKOr0 JIMMOHA/Ja, OH B CPEJHEM MPUOABISIET B TOM, TOJIBKO B CBSI3U C
aTuM (akTopom okoso 6 gumHEEX Kr.Eme omHuM w3 HeOMarompHsTHBIX
MOCTIEACTBUM  €XKEIHEBHOTO M30BITOYHOTO YMOTpeOJCHUs caxapa sBISETCS
HETaTMBHOEC BO3JICHCTBHE TIOBBIIIICHHOTO COJIEP)KaHHMS caxapa B KpPOBH Ha
TUTIOKaMII, YTO COIPOBOXKIAETCS CHI)KCHHEM KOTHUTHBHBIX BO3MOXKHOCTEH
OpraHu3Ma - YXy/AIIaeTCs MaMsITh, Pa3BUBACTCS YMOITMOHAIBHAS TYTIOCTb.

Just  pemieHuss  TJI00QNbHOM — 3a7jaud 1O  COKPAIICHUIO  KOJUYECTBA
noTpedIsIeMOro caxapa HeoOXoauMa peau3aius KOMIUIEKCa Mep MO MOBBIIICHUIO
OCBEJIOMJICHHOCTH JIETeM M UX POAUTENIeH O BIUSHHUM caxapa Ha 3JI0pOBbE, B T.4. O
OBICTPBIX W OTCPOUYCHHBIX d(PdeKTax; MepecMOTp TEXHOJOTUUECKHX KapT U
COKpAIIIEHUE B TEXHOJIOTHH MPUTOTOBIICHUS OJII0]] caxapa, MOCTEIEHHOE UCKITIOUCHUE
U3 palldoOHa TUTAaHUS IIKOJIHPHUKOB KOHJIUTEPCKUX H3JCTUN W 3aMEIIeHHe HX
bpykTaMH W HWOTypTamu, TMOMyJISIpU3aIUsl  HCTOJB30BAHUS  HEKAJOPUHHBIX
Caxapo3aMEHUTENEH.

OCHOBHBIMM HMCTOYHHUKAMH JKHpA, HACHIIICHHBIX JKHUPHBIX KHUCJIOT U
TPAaHCU30MEPOB JKHPHBIX KHCJIOT SBIIIOTCS TPOIYKTHI, TPOU3BEICHHBIE C
WCITOJIb30BAHUEM MSICHOTO W MOJIOYHOTO CBIPhS, KOHJAWTEPCKHE H3ICIHS,
HEKOTOPBIE BUIBI MACIIOKUPOBOH TIPOIYKITUU U COYCHI.

MsicHBIE TIPOAYKTHI, TaKWe KaK KOJ0achl, COCUCKHM W CapAeibKH, MSCHBIC
JIETNKATEChl, TOTOBBIC KyJWHApPHBIC W3ACHus, MoaypabpukaThl U KOHCEPBHI,
MO3UIIMOHUPYIOTCS KaK UCTOYHHUK TIOJTHOIIEHHOTO OeJiKa C BHICOKOUW YCBOSIEMOCTBIO U
OMOJOTUYECKON IIEHHOCTBIO, B TOXXE€ BpEeMs OHH SBISIOTCS OCHOBHBIMU
ucrounukamu >kupa. Copepkanue Oelka B BapeHBIX KoJy0acax, COCHUCKAX U
capnenbkax konebnercs ot 8% o 13%, Toraa kak xkupa ot 15% o 38%, mpu 3ToM
COOTHOLIeHHE OeoK/>kup cocTtasisier oT 1:1,15 mo 1:4,75. B rpymmne noayKomyeHsbIX,
BapEHO-KOMYCHBIX M CHIPOKOITYEHBIX KOJ0AC M JEIMKATECHBIX MSCHBIX MPOAYKTOB
COOTHOIIIEHHE OEJIOK/KHp dYallle BO3pacTaeT B CTOPOHY IMpeoOJafaHus >Kupa.
ConepkaHne JKMpa B MICOPACTUTEIBHBIX KOHCEpPBAaX, BBITYCKAGMBIX  TIO
HallMOHAJIBHOMY CTaHJapTy, kojeonetrcs oT 8% a0 35,0% u 3aBUCHUT OT BUIA U
COOTHOIIICHHIA HCITONIb30BAHHOTO ChIphs. IIpuw 3TOM Ta ke TPOAYKIUSA, HO
NPOU3BOAMMAS TI0 TEXHUYECKHM YCIOBHUSAM TMPEANPHUITHH, MOXKET COaepkKaTh
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3HAYUTEIHHO 0O0JIbIIIEEe KOJUYECTBO XKUpa.B KOHIUTEPCKUX M3IETUAX B 3aBUCUMOCTH
OT COCTaBa KOMIIOHEHTOB cojep:kaHue kupa gocturaet 30%.B rotoBeix coycax u
MailoHe3aX COJIep)KaHue JKHpa MOXET jgocturath 65%.ConepkaHue HACBIIICHHBIX
JKUPHBIX KHUCIOT B MSCHBIX MpoaykTax kojeonercs ot 3,3% nmo 11,6% B
3aBUCHUMOCTH OT COJICP’KaHMS >KMpa U BHUAA HUCIOJIB3YEMOIO CHIPbS, IPU 3TOM Yy
CYIIIECTBEHHON JOJU aCCOPTUMEHTA KOJOACHBIX M3ACIUI OHO COCTABIISAET B CPEAHEM
5-6%. B MonouHOM ipoayKiuy mpu ypoBHE xkupa A0 10% taxxe comepxkutcs 5-6%
HACBIIIEHHBIX JKUPHBIX KUCIIOT.

N30b1TOuHOE TOTpEOICHUE KUPHOM THUIIM TakKK€ BO MHOTOM OIpEAeIsieT
pUCKH  (QOpPMHUpOBAHUSI TOBBIIMIEHHOW Macchl Tena, 3a00JIeBaHUN CHUCTEMbI
KpOBOOOpaIeHus: (aTepockiaepo3a), HapYLIICHUIO XUPOBOTO oOMeHa, (YHKIUU
MEYCHH.

OTnenpHO cllelyeT OCTAaHOBUTHCS Ha TPAHCU30MEPAX KUPHBIX KHCIOT
oOpazyronuxcsi  Ipu  THAPOTEHE3allud  KUJKUX  PACTUTENbHBIX  Maced.
NMEeHHOTpaHCU30MEphI, OKA3bIBAIOT CYIIECTBEHHOE BIMSHUE HAa PUCKU PA3BUTHUS
CeplIEYHO-COCYIUCThIX 3abosneBaHuid. I[loaTromy ux conep:kaHue B MaciOKUPOBOM
IPOAYKUMHU SABISIETCS MOKa3aTeaeM 0e30IacHOCTH M CTPOro periameHTupyercsa. B
cootBeTcTBUM ¢ jAeiicTByromumu tpedoBanusimu TP TC 024/2011 «Texuuueckuit
periaMeHT Ha MAaCJIOKUPOBYIO MPOIYKIIMIO» COJEPkKAHUE TPAHCU30MEPOB KUPHBIX
KHCIIOT B MACJIOKHPOBOU MPOIYKIIMK HE JOJDKHO MPEeBHIIaTh 2%.

Co3parenem MeTolla THAPOTEHU3ANMNH (ITPUCOEAUHEHUS] BOJOPOJIA K JIBOMHOU
cBs3U) cuMTaroT (paniyzckoro xumuka [lonms Cabatee. B umione 1897 roma o
cAenal OTKPBITHUE, 3aJI0KUBIIEE OCHOBBI MPEBPAIICHUS PACTUTEIIBHOTO Macjia B
TBepAy0 cyoOctanmuio, B 1912 romy mnomyunn 3a 310 HobeneBckyio mpeMuro.
Cabatbe O0OHaApYXWJI, YTO MEJKHE YaCTHIIBl HUKEIS CIyXaT XOPOIIUM
KaTaln3aTOpOM pEeaKIMM Tra3000pa3HOro BOJOpOAA C OSTUICHOM, MPOCTEUIINM
YIJIEBOJOPOJOM C JBOWHOM CBs3bI0. HO BCKOpE BBISICHWIOCH, YTO TaKUM K€
CIIOCOOOM MOYKHO NPUCOEAUHATH BOAOPOJI M K APYIMM BEIIeCTBAaM C JBOWHOMN
cBa3pt0. B 1901 rony Hemenkuit xumuk Bunbsrensm Hopman npuMeHHIT 3TOT METOX
JUTsL TIepepabOTKU KUIKUX PACTUTENbHBIX Macel B TBep.ble Kuphl, a B 1902 roay
noJyuus Ha Hero mareHt. [Iponecc ruaporeHusanuu (TUAPUPOBAHKUE) MPOUCXOIUT
IpU NPONYCKAHWK BOJOPOJA MOJ JABICHHEM 4YEpe3 MAC]O, HArPETOe 10 BBICOKOU
temnepatypbl (okosio 200 rpamycoB Llenbcus). Ilpu 3TOM 4yacTh HEHACHIIIEHHBIX
YKUPHBIX KUCIIOT NPEBPAIIACTCS B HACBIILICHHBIE.

N3HayanbHO TUIPOTEHU3UPOBAHHOE MACIO HE CUHUTANIOCh BPEIHBIM U JAXKE
PEKOMEHAO0BAJIOCh Kak 3/0poBasi ajlbTE€pHATHMBA >KUBOTHOMY KHpy. Hukoro He
CMyTHJI TOT (akT, 9YTO TPU YaCTUYHOW THUAPOTCHHU3AIMUA U3MEHSETCS
MPOCTPAHCTBEHHAs] CTPYKTypa MOJIEKYJ: 3HAYUTEIbHAs 4YacTh HEHACHIIEHHBIX
KUPHBIX KucaoT (mo 60%) mepexomuT u3 1uc-popmel B TpaHc-dpopmy. C TOUKH
3peHus MPOU3BOAUTENIE MAaprapyuHOB HAKOILJIEHUE TPAHC-U30MEPOB BIHUAJIO Ha
CBOMCTBa JKHpa TOJBKO TOJOKUTEIBHO, MOCKOJBKY MPUBOAMWIO K TOBBIIICHUIO
TeMIEepaTyphl TJIABJICHUS U TBEPAOCTH.I MIAPOTCHU3UPOBAHHBIC Macja U MaprapuHbI
Ha MX OCHOBE OBbUIM JICIIEBJIE CIMBOYHOIO Macja, JOJbIIE XPaHWUIUCH (Jaxe 0e3
OXJIQXKJICHUS) W TO3BOJISUIM MHOIOpPa3oBOE€ MCHOJb30BaHHME IMpHU kapke. MIMeHHO
TUAPOT€HU3UPOBAHHBIN JKUP CTajl OCHOBOW MHAycTpuu "dact-dhya" u ABUrareneM ee
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oypHoro pazButus. B 1993 roay B xypraie "Jlanuer" BbllIa CTaThs, aBTOP KOTOPOM
YonrepBunner ytBepxkaal, 4TO MNOTPeOJEHHWE TPAHC-)KUPOB MPUBOJHUT K
MOBBIIICHUIO PUCKA CEPACUYHO-COCYIUCTHIX 3aboneBaHuil. [lpuumHa, MO MHEHUIO
aBTOpPa, COCTOSUIA B TOM, YTO TPAHC-)KUPBI BBI3bIBAIOT M3MEHEHHWE COOTHOILUEHUS
JUNONPOTEUHOB BBICOKOM M HU3KOM MJIOTHOCTH B CTOPOHY YBEIUYEHUS MEPBBIX. ITO
B CBOIO ouepepb SABJseTCs (haKTOpoM, MpeapacnoaraiomuM K arepockieposy. Ceou
npeanosoxkenus Buiuier nmoarBepaun (akTamu, IMOJCUYUTAB IMOTPEOJIEHUE TpaHC-
JKUPOB B parfMoHe 85 ThICSY 3J0POBBIX KEHIIMH, a 3aT€M B TEUEHHE BOCHMH JIET
pErucTpupoBai Ccpeau HUX 3a00JeBaeMOCTh W CMEPTHOCTb OT CepICUYHBIX
3a0oneBanuil. KonuuectBo nHGapKTOB, CIyyaeB BHE3AMMHOW CMEPTU OT CEPACHYHOIO
MPUCTYIAa U BBIPAXKEHHOCTh aTEPOCKIIEPO3a OKa3aJIUCh CYIIECTBEHHO OOJIbIIE Cpeau
T€X, KTO BCE ATU BOCEMb JIET €J1 MHOTO MaprapuHoB. TakuMm o0pa3om, ucciae10BaHUs
MOKa3aJld, 4TO TPAHC-KUPBI BEIyT ceOsd WHaye, YeM IUC-KHUPbI, HE TOJBKO Ha
CKOBOPOJIKE, HO U B opranu3zme. Hanpumep, okazaBmmch B coctaBe (hpochoaumnuaos
KJIETOYHBIX MEMOpPAH, OHU BIUSIOT HAa pad0Ty OEIKOBBIX MOJIEKYJI, IPOHU3BIBAIOIINX
MeMOpaHbl, TaK Ha3bIBAEMBIX TPAHCMEMOpPaHHBIX OEIKOB. A 3TO B CBOIO OYEpElb
HapyllaeT Iepefadyy CUTHAJIOB, HalpuMep, NpU B3aHMMOJEHCTBHM TOPMOHOB C
peuenTopaMy, MOCKOJBKY PpELEeNnTOpbl Kak pa3 SBISIOTCA TpaHCMEMOpaHHBIMU
oenkamu. CTpagaeT TpaHCIOPT BELIECTB, Belb OEIKOBBIE KaHAJBI Ui MEpeHoca
MOJIEKYJI Yepe3 MEMOpaHy TakKe OTHOCATCA K TpaHCMeMOpaHHBIM OenkaM. Tak Kak
dbochonmunu b SABIAIOTCS €UIE U ChIPhEM ISl CHHTE3a MOJIEKYJI UMMYHHOUM CUCTEMBI,
HaJIM4KME B HUX JKUPHBIX KHUCJIOT B TpaHC-KOH(MOpPMAIMU MPUBOJUT K HAPYLICHUIO
OMOXUMHUHU BOCTAJIUTEIBHBIX MPOIECCOB. [IOMUMO TOBBINICHUS] PHUCKA Pa3BUTHUS
aTepoCKiIepo3a U COMyTCTBYIOMIMX 3a00J€BaHUI cepala U COCy10B, TPAHC-U30MEPHI
MPUBOJATK CHUKEHHUIO YYBCTBHUTEJIBHOCTH KJIETOK MOJKEIYIOYHON JKeNe3bl K
WHCYJIMHY — pa3BUBaeTcs auader 2-r0 THUMAa, XPOHUYECKUX BOCHAIUTEIHHBIC
MPOLIECChI, OKUpEeHHe. TakuM 00pa3oM, €clii BMECTO HOPMAJIBHOTO CTPOUTEIBHOIO
MaTepuaia Mbl IpejaraéM opraHu3My OpakOBaHHBIE TPAHC-U30MEPHI, 00Opa3yoTCs
ne(eKTHbIe OMOJIOTMYECKHE CTPYKTYPbl, KOTOPbIE HAUWHAIOT 1aBaTh COOM.

JUist ymeHbIIeHUs! MOTPEeOJeHUsT TPAHC-KUPOB HEOOXOAMMO HCKIIOYUTH W3
pallioHa MHWTaHUS MaprapuHbl, MPOCMATPUBATh OSTUKETKHM Ha MpUOOpETaeMble
MPOAYKTHI Ha MPEJIMET COJICPKAHUS B HUX TPAHC-U30MEPOB KUPHBIX KUCIOT.

Takum o00pa3om, MeEpONpUATHS TO CHIXKEHHIO COJACpPXKAaHUS B MHUIIEBOU
MPOAYKIUN KPUTHYECKHA 3HAYUMBIX HYTPHEHTOB PEATU3YIOTCS MO TPEM OCHOBHBIM
HarnpasieHusam:1)pabora c HACEJICHUEMIIO BOIIpOCaM 3I0pPOBOTO
NUTaHUsA;2)MHDOPMUPOBAHUE HACEICHUS O COJACPIKAHUM KPUTHUCCKU 3HAYMMBIX
HYTPMEHTOB B THIICBOW MPOAYKIMHU;3) COKpAIlleHHE KOJWYECTBA IPOAYKTOB,
MCTOYHUKOB KPUTHYECKH 3HAYMMbIX HYTPUEHTOB B MEHIO OpPraHU30BaHHBIX
KOJIJIEKTHBOB.
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[Tpunoxenue 1.

Harasaabie MaTepuasibl (PUCYHKH M TA0JIHLbI)
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Pucynok.-1. YucieHHOCTH 00y4aromuxcs B 001eo0pa3oBaTe/ibHbIX
opranu3anusix no P® B nunamuxe 3a 2012-2019 rr.

Tabuuua 1. - YucaeHHocTh 00yyaromuxcs B 001eo0pa3oBaTe/ibHbIX
opraHu3auusax B AMHamMuke no P@® u ®exepanbubiM Oxpyram PO

TeppuTopuA 2012 2013 2014 2015 2016 2017 2018 2019

PO 13040412 | 13266473 | 13886449 | 14341426 | 14785443 | 15258161 | 15766806 | 16138511
UeO 3029871 | 3110930 | 3241027 | 3339897 | 3459737 | 3588585 | 3697306 | 3815831
C3®0 1139883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863
OO 1257860 | 1314744 | 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813
CK®0O 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188
neo 2734610 | 2699489 | 2806562 | 2887380 | 2957437 | 3023509 | 3105018 | 3208782
pjele) 1172810 | 1192783 | 1236945 | 1272445 | 1325590 | 1371839 | 1417720 | 1452411
Ch0 1927236 | 1989979 | 2050417 | 2120161 | 2201885 | 2268581 | 2321420 | 2089361
Jilole] 650928 645998 651188 | 678366 | 693059 | 706242 715222 | 1002691

Ta6auna 2. - YucjaeHnocts odyuarommuxcsl-4-x Kiaccos
001eo0pa3oBaTe/IbHbIX OPraHu3auni B JuHaAMuKe 110 P® u @egepanbHbIM

Oxpyram P®

NPOrH032 npordHo3 nporHo3

Teppuropnn | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 [ 2021 [ 2022
PO |5577426]5696272] 5997953 6223481 | 6467869 | 6733060 | 6973471 7150614 | 7415805 | 7652091 | 7888377
Uo0  [1287180] 1334226 1382438 [ 1428609 | 1489378 | 1551005 [ 1605061 [ 1677221 [ 1718547 [ 1773915 ] 1829283
(300 | 492896 | 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557
1000 | 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875419 | 914569 | 953718
CKOO | 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
no0 [ 1150698] 1137948] 1198825 [ 1243545 | 1300775 [ 1343295 [ 1390252 [ 1433032 [ 1474537 [ 1518924 [ 1563311
yoo | 516583 | 522828 | 540221 | 562992 | 589389 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276
co0 | 833824 | 866747 [ 892671 | 941071 [ 970119 [ 1018143 1041347] 920407 | 1036499 | 1058934 | 1081369
N60 | 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 391335 | 406689
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PucyHok - 2. YaeJbHbIii BeC IIKOJbHUKOB M IVIOTHOCTHL HaceJieHusi mo P® B
auHaMuke 3a 2012-2019 rr.
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PucyHnok - 3. 3a00/1eBaeMOCTh caXapHBIM JIMA0€TOM /IeTeil U MOAPOCTKOB
(o0mas) mo P® B qunamuke 3a 2012-2019 rr. (na 100 ThIc. HAC.)

Cesepo-3anagHsiit $O _EI Ypanscini @0 112 9 MogpocTKu
Ypankckiit ®0 ]

e el

Cesepo-3anagHsit ¢0

I—
Oern  [anbhesocTounsii ®0 7114 6

KOwHeIA @O

[anstHeBocToNHBIA OO

Mpueomcimi ¢0

Cepepo-Kaskascrmii ©0 _'_I 6,0

LlextpansHeid ¢O E
CuGupckitit 0O | E LleHTpansHslii $0 6,0
Mpusomxckui ©O | Cubupcinit @0 :"_IH 9,3
Cesepo-Kaskasckuit ©0 | ]
p ] 1.1 HOsHemt 0 99
PO 75 |
#. 73] S ——ry

00 50 100 150

00 50 100 150
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3a 2012-2018 rr. (B%)
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Tadauna 3. - /Innamuka 3ado1eBaeMocTH caxapHbiM auaderom (Ha 100 Thic.)

ﬂeT':eppH‘m}’Mﬂ 2014 | 2015 | 2016 | 2017 | 2018 MHZ?;?:;HFI Spfﬂ?::'{; ; Pm;;m
PO 087 |108.7] 1183 | 1218 | 1282 | 1151

[enTpatsrbii @O 115,81 128,3 | 136.9 | 1389 | 1473 133.4 1.16 2
Ceepo-3amammit @O | 138.2 | 148.9 | 166.1 | 1684 | 174.1 | 159.1 1,19 1
[Onazeti 0O 96 1173|1204 [1273] 1283 | 1179 0.74 3
Cesepo-Kaexkasckmit @O 45,1 | 529 | 60,5 | 62,4 | 65,1 57,2 0,49 8
T 946 |103,9] 1135|1162 1232 | 1103 1,93 5
Vpatecruit @O 1177 114 | 125,4 [ 133,7 | 142.1 126.6 1,15 3
Cubupcxmii ©O 835 90 |101,5(1062| 1173 99,7 0,79 6
JansseBocTodHEL O 804 [ 935 98,9 | 96,8 | 97.3 93,4 0,94 7
[Tpomomkenne TabmuIbt 3.

HOP.FT'EOP;IEE;!H 2014 | 2015 | 2016 | 2017 | 2018 mgl{’c;?s;‘ﬂﬁ g}ma;{mzﬂgg Pa;;”"
PP 25471 271 (2942 308 | 317 288.9

Henrpansusii PO 2839 | 309 | 328 | 341 [352.4| 3228 1.12 3
Cesepo-3amameei @O | 3721 | 385 [401.7| 408 [432.6| 3999 138 1
FOwmn1iE PO 2162 | 271 |282.6| 320 [301.9| 2783 0.96 5
Cesepo-Kasxascxmit ©O | 1191 | 140 |145.9| 150 | 147.8 140.4 0.49 8
IpeBomkekmit PO 256.1 | 259 |289.3| 291 (313.2| 2818 098 4
Vpamcxuii PO 3285 | 298 |334.4| 350 [366.2| 3354 1.16 2
Cutupekait PO 2256 247 |280,1| 298 (3092 2719 0.94 6
HampresocToursH $O 216 | 229 |246.6| 268 2554 243.0 0.84 7
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PucyHok - 5. 3a00;1eBaeMOCTh OKMpPEeHHEM Y JieTell U MOAPOCTKOB (00111as1) 1Mo
P® B nunamuke 3a 2012-2019 rr. (na 100 ThIC. HaC.)
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PucyHnok. — 6. CpeaqHeMHOroieTHUI NpupocT (yObljib) yPOBHS 3a60J1eBaeMOCTn
JeTeil M MOAPOCTKOB 0KMPEHUEM
3a 2012-2018 rr. (8%)

Tabauua 4. - /lunaMuka pacnpocTPaAaHEHHOCTH OKUPEHMS Y IeTell U MOAPOCTKOB
(na 100 ToIC.)

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




