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I. O0mue mosoxKeHUs

Hacrosimas nporpamMma BHEYPOUHOHM JESTEIBHOCTH pa3paboTaHa Ha OCHOBE
oOy4aronieil MpoCBETUTEIbCKON MPOrpaMMbl ISl IIKOJIBHUKOB «OCHOBBI 310pPOBOIO
MUTaHUY, npeaHa3HaYeHHOU TUTSI oOy4Jaronmxcs (5-11 KJIACCOB)
o01reo0pa3oBaTeNbHbIX OpraHU3alluid, YTBEPKACHHOW MpuKa3oM PocnorpebHaazopa
or 07.07.2020 No 379 «OO0 yTBepkJaeHUU OOydaromuX (IIPOCBETUTEIHCKHUX)
porpaMM IO BOIPOCaM 3I0pOBOTO TUTaHUs». [IporpamMma paspaboTaHa B IElsIX
peanu3aiuu GpeaepaabHoTro MpoekTta «DOpMUPOBaHUE CUCTEMBI MOTHUBAIIUU TPAXKIaH
K 3I0pOBOMY 00pa3y >KW3HM, BKJIIOYas 3/I0POBOE IMUTAHUE U OTKA3 OT BPEIHBIX
npuBblueKk (YKperieHHe OOIECTBEHHOIO 3/I0POBBSA)» HAIMOHAIBHOTO MPOEKTa
«/lemorpadwusi» u B coorBerctBuu ¢ [Imanom mepomnpusituii PocrorpebHanazopa mo
peanu3aiu MEeponpuaThil (eneparbHOro MpoeKTa «YKperieHue OOIIECTBEHHOTO
3n10poBbs» Ha 2019 ron n nepcnextuBHbIN nepuona 2020-2024 rogos, yTBEPKIACHHBIM
npukazoMm PocnorpebHamzopa ot 25.01.2019 Ne 29, nns pemieHus 3aaad 1o
GbOpMHUPOBAHUIO CpPENbl, CHOCOOCTBYIONIEH TMOBBIMICHUIO WH()DOPMUPOBAHHOCTH
rpakjaH 00 OCHOBHBIX MPUHIIUIIAX 3/I0POBOTO MUTAHUA.

B mporpamme npeacrtaBieHa uHdopmaids o0 OCHOBax 3J0pPOBOTO IMUTAHUA,
3HQYMMOCTH BUTAMHUHOB U MHUKPOXJEMEHTOB [JI TAPMOHUYHOIO POCTA U PA3BUTHS,
palMOHANIBHOTO PEXXKUMa TMUTAHUSA, BBIPAOOTKH 370POBBIX MHIIEBBIX CTEPEOTHUIIOB
MOBEJICHUS ¥ TTUIIEBBIX MPUBBIYEK HA ATAIE€ POCTA U Pa3BUTHUS peOCHKA.

I1. HesieBoi pa3aed

2.1. AkmyanbHocmb npozpammot.

310poBOE THUTAHUE SIBISICTCS OJHUM M3 0a30BBIX YCIOBUU 37I0POBbs JIETEH,
bOopMHpYET 3T0pOBHIE CTEPEOTHUIBI TMHTAHHS, 370POBOC THIIEBOE ITOBEICHUE
MO/IPACTAIOIIET0 TTOKOJICHHSI Ha TIEPCIIEKTUBY. B HacTosmee BpeMs y 3HAYUTEIBHOTO
quCia JETeH yXKe K IIKOJIBHOMY BO3pacTy (OPMHUPYIOTCS MATOJIOTUYECKUE TTHUIIICBBIC
MPUBBIUKH - U30BITOYHBIN 110 KAJIOPUINHOCTU YKUH, Ype3MEPHOE MOTPEOICHUE COMU U
caxapa, JIETKMX YTJEBOJOB (MPEANOYTEeHHUE MPOIYKIIMUA C BBICOKUM COJEpPKAHUEM
caxapa (KOHIUTEPCKHE W3ACNHS, CJIaJKUE BBINICYKA WM HAMUTKH), KUpAa U COJIU
(konbacHble WU3MENMS W COCUCKH, (acT-pyna), OTMEHarOTCS 3HAUYUTETBHBIE TIO
MPOJOJDKUTEILHOCTH  TIEPEPhIBBI  MEXKIY  OCHOBHBIMH  TMpUEMaMU  THIIH,
MHOXCCTBEHHBIC  HCYIOPSAOYEHHBIC  TEPEKYChl. OJTO  TOBBINIAET  PUCKH
(bOpMHPOBaHUS MMATOJIOTHHU KEITYJOUYHO-KAIIEYHOTO TPaKTa, SHIOKPUHHON CHUCTEMBI,
YBEIMYHMBACT PHUCK PAa3BUTHSA CEPIACYHO-COCYIUCTHIX 3a00JICBaHHMM, HW30BITOYHOM
Macchl Tenla, caxapHoro gauabera. IloaTBepkaeHueM  TPoOOJEMBI  CITy)Kat
pEeruCTpUpyEeMbIC TTOKa3aTeIM 3a00JIeBAGMOCTH JCTEH M TOJIPOCTKOB CaXapHbIM
nrabeTroM U oxxupeHueM (puc.l).
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Puc.1. lunamMuka o0meii 3a00/1eBaeMOCTH JeTeil 1 MOJPOCTKOB
3a 2014-2018 rr. (Ha 100 TBIC. HAC.)

Bropoii acnexkt mnpoOiembl - HEAONOMy4YeHHE JeThbMU Ha JTame pocTa U
Pa3BUTHSL HEOOXOUMOTO KOJMYECTBA OCHOBHBIX MUTATEIBHBIX BEIIECTB, MUHEPAJIOB,
BUTAMHHOB,YTOTAKKE MOXKET MOCITYXHUTh NPUYUHON (DOpMUpPOBaHUS HaApYIIEHUN
3JI0pOBBS JIETEH, B MIEPBYIO OUEPENb 3TO - 3a00JI€BaHUs, 00YCIOBICHHbIE 1e(ULIUTOM
OMOJIOTMYECKA LEHHBIX BEIIECTB B pAlMOHE €XKEIHEBHOIO MUTAaHUS pEOEHKa,
CHIKEHHE YMCTBEHHOU M (pu3nueckoil paboTOCIIOCOOHOCTU AeTed, KOTHUTUBHBIX U
(yHKIHMOHAIBHBIX BO3MOXHOCTEH pacTyIlero Opranu3ma.

B 2019 rony ®enepanpubiM 3akoHOM OT 01.03.2020 N 47-D30b110 BBEIECHO
MOHATHE 3JI0pOBOTO NUTaHUS, IpeaycMaTpuBarolee 0043aTENBHOCTD
peanuzalnuupsiga MNPUHLIMUIIOB, B TOM 4HCie: 1) HUCMOIb30BaHUE B MEHIO OO/,
pelenTypbl KOTOPBIX, MPEAyCMaTPUBAIOT COXPAHHOCTh HCXOJHON OHOJIOTHYECKOM
LUEHHOCTH MUIIEBBIX MTPOAYKTOB, MUILEBBIX MPOJYKTOB CO CHUKEHHBIM COJIEPKAHUEM
HACBIIIEHHBIX JKUPOB, IMPOCTHIX CAaxXapoB, MOBAPEHHOW COJIM, & TaKXe MUIIEBBIX
MPOJYKTOB, OOOTAIIEHHBIX BUTAMHUHAMHM, MHUIIEBHIMU BOJIOKHAMH U OHOJOTUYECKU
aKTUBHBIMU  J100aBKamMH; 2)  COOTBETCTBHE  DHEPreTHYECKOW  IIEHHOCTHU
sHEpro3arpaTaM, XMMHUYECKOTO COCTaBa OJNION - (PU3MOJIOTHYECKUM MOTPEOHOCTIM
OpraHu3Ma B Makpo- 1 MUKPOHYTPHUEHTAX; 3) pa3HOOOpa3ne MeHIO; 4) ONTUMABHBIN
PEXUM MUTAHUS; 5) COONIOACHUE CAHUTAPHO-3MUIEMHOJIOTHYECKUX TpeOOBaHUN Ha
BCEX JTamax OOpallleHus MULIEBBIX MPOAYKTOB (IFOTOBBIX O1t0f); 6) MCKIIOUEHHE
UCIIOJIB30BaHus (PanbCuOUIIMPOBAHHBIX MUIIEBBIX MPOIYKTOB.

B Crparerun mnoBbIllIEHUs] KayecTBa MNHUIIEBOM mnpoaykuun B Pocculickoi
Oenepanyu 10 2030 roga, BBEIEHO OMPEAECICHHE KAayeCTBa MHUIIEBBIX MPOIYKTOB,
OTpENIeNIIEMOE KaK COBOKYIMHOCTh MOTPEOUTENHCKUX CBOMCTB ((PUBHKO-XUMUUYECKUE,
MUKpPOOMOJIOTUYECKUE U  OPraHOJIENTHYECKHE), HHEPreTHUYECKYyI0 U IMHILEBYIO
LEHHOCTh, CIIOCOOHOCTH YOBJETBOPATh MOTPEOHOCTH YeNOBEKa B TMHILNE NpU
OOBIYHBIX YCJIOBHSX HCIIOJNB30BAHUSA B IENSIX OOECIEUCHUS] COXPAHEHUS 3I0POBbBS
YEJI0BEKa.



Bompocs! opranuzanuu paboTsl ¢ AETHMU U MOAPOCTKAMH, UX POJAUTEIISIMHA 10
NOMYJISPU3AlMA 3HAHUA O 3I0POBOM IHUIIIEBOM IOBEJIEHUH, 3JI0POBOM IMUTAHUU, HA
dboHE perucTpupyeMoil JUHAMHUKH PACIPOCTPAHEHHOCTH OKHUPEHHUS, CaXapHOIo
nuabeTa, a TakkKe IMPUHATHIX Ha TOCYAApPCTBEHHOM YPOBHE CTPATETHYECKUX
JIOKYMEHTOB 10 OpTraHU3alllK MUTAHUS IeTel, TPUOOPETAIOT 0COO0YI0 aKTyaIbHOCTb.

B canuTapHO-IIpOCBETUTENBCKOM TMporpamme MnpejacTaBieHa uHdopmanus o6
OCHOBaxX 370POBOT0O MUTAHUS, 3HAYUMOCTH BHUTAMHUHOB W MHUKPODJIEMEHTOB JIJIs
TapMOHUYHOTO POCTAa W PA3BUTHSA, PAIMOHAIBHOTO PEXUMa MUTAHUSA, BBHIPAOOTKH
3I0POBBIX MUIIEBBIX CTEPEOTUIIOB MOBEJICHUS U MHUILEBBIX MPUBBIUECK HA ATAIE POCTa
Y pa3BUTHA peOCHKA.

2.2. llenwv npozpammel.

@opMupoBaHUE y O0YYaAIOIIMXCS 3HAHUN OOECNEeYMBAIOIINX UM OCO3HAHHYIO
NOTPEOHOCTh B 3J0POBOM MHUTAHUM KaK OCHOBHOM 3JIEMEHTE 3JI0pOBOro 00Opasa
KU3HH.

2.3. 3aoauu npozpammot.

1. OcBoeHue OOYYAIONIMMUCS 3HAHUW O POJM M 3HAYMMOCTU TMHUIIEBOTO
dbakTopa B COXpaHEHHHM U YKPEIUICHHHM 3]0pOBbS HACEJCHMs, NpOodUIAKTUKE
0ose3Hel HUBUIIU3ALIUY.

2. dopmupoBaHue 6a30BBIX 3HAHUM 00 OCHOBAX (YU3MOJIOTUU MMUIIEBAPEHUS
U 3HAYUMOCTH DPEXKHMMa MUTAHUS, OCHOBHBIX KOMIIOHEHTOB MHINA M KPUTUYECKU
3HAQYMMBIX HYTPUEHTOB B MPOPUIAKTHUKE HAPYIICHUN 310POBBS, OOYCIOBICHHBIX
MUIIEBBIM (PAKTOPOM.

3. dopMuUpoBaHUE Yy JI€Tel HEOOXOIUMBIX HAaBBIKOB OOECIEYMBAIOIIUX UM
OCO3HAHHYIO MOTPEOHOCTh B 30POBOM IMHTAHMM KaK OCHOBHOM 3JIEeMEHTE oOpa3a
KU3HH.

2.4. lleneeas ayoumopus npozpammot.

OO6yuatomuecs  5-11  kmaccoB  oOmieoOpa3oBaTeNbHbIX  OpPraHHU3aInH,
pabOTHUKH OOIIECTBEHHOTO MUTAHUS, POAUTEIN 00YUJaIOIUXCS.

2.5. Mexanusmul peanuszayuu npozpammol.

[Iporpamma peanusyercss B ¢GopMe TEMAaTHYECKUX KIIACCHBIX  YacoB,
POJIUTETHCKUX COOPAHUM, MHBIX OPTraHU3AIMOHHBIX MEPOTIPUSITHIA.

2.5.1. Pazpabomka npozpammel.

[Tporpamma COCTOUT u3 YEeThIpEX TEMATUYECKHUX pasnenos,
MpeayCMaTPUBAIOIIUX OCBOCHHE OOYYAaIOMIMMUCS 3HAHUW O POJM W 3HAYMMOCTH
NUIeBoro (akropa B COXpaHEHWHM M YKPEIUIGHWM 3JI0POBbS  HACEJICHUS,
npoduaakTuke Oosie3HeW UMBUIM3AIMU; (opMUpOoBaHHEe O0a30BbIX 3HAHUU 00
OCHOBax (hPU3UOJIOTUM MHIIEBAPEHUsS] U 3HAYMMOCTH PEXKHMMa MUTaHUsI, OCHOBHBIX
KOMITOHEHTOB TIUIIM M KPUTHYECKH 3HAYMMBIX HYTPHUCHTOB B MPOQHUIAKTHKE
HapyLIEHUH 3710pOBbsi, OOYCIIOBIEHHBIX MHUIIEBBIM (hakTopoM; (HOpMHUpPOBAHKE
HEO0OXOMMBIX HABBIKOB 00€CTICUUBAIONTNX 00yUYaIOIIUMCSI OCO3HAHHYIO MOTPEOHOCTh
B 3JI0POBOM NMUTAHUU KaK OCHOBHOM 3JIEMEHTE 00pa3a KU3HHU.

2.5.2. Bueopenue npozpammol



Bueapenue nporpammel ocyiiectBisiercss Ha 6aze MBOY rumuazuu Nell B
KaueCcTBE NporpaMMbl BHEYypouHOH nestenbHOocTH. B 10-11 kmaccax copep:kanue
IPOrpamMMBbl pealiu3yeTcs B MOJHOM 00beMe, B 5-9 kiaccax cojiepKaHue MPOrpaMMbI
aJanTUpPyeTCcsl IMENaroroM, BEIyLIUM 3aHSATHA, B COOTBETCTBUH C BO3PAacTOM
00ydJarommxcsl.

2.5.3. Peanuzayus npozpammol.

OcHoBHBIE (HOpPMBI peanu3alid NPOrpaMMbl BHEYPOUHOM JEATETBHOCTH —
JICKIIUU, TEOPETUUECKUE, CAMOCTOSTEIIbHBIC U MPAKTUYECKUE 3aHATHSI, TECTUPOBAHUE.

2.6. Ilhanupyembwie pe3ynbmamosl 0C60EHUA RPOZPAMMDBL.

[Iporpamma mpegycMaTpuBaeT KOMIUIEKCHOE  PacCMOTPEHHE  BOIPOCOB
3I0pOBOTO MHUTAHUSI, O3HAKOMJICHHE C MPUHIMUIIAMH 30POBOTO  IUTAHMUS,
3HAYMMOCTBIO 3JJOPOBOTO MUTAHUS B MPOPUIAKTAKE HAPYIIICHUN POCTAa M Pa3BUTHA,
pucka ¢hopMupoBaHus 3a00JI€BaHUH.

B pesynbrare ocBoeHuss oOydaromiei (MpOCBETUTENHCKON) MPOrpamMMbl Y
oOy4Jarommxcst JAOJKHBI ObITh CHOPMHUPOBAHBI HEOOXOJMMBIE HABBIKM W YMEHUS,
o0ecIeynBaoIIMe JCTIM OCO3HAHHYI0 MOTPEOHOCTh B 3JI0POBOM IUTaHUU, Kak
OCHOBHOM 3JIEMEHTE 3JI0pOBOTO 00pa3a >H3HH, COCTABJICHUSI PAIlMOHAIBLHOTO
peXrMa JIHS ¥ paliioHa 3J0pOBOTO MUTAHUS.

II1. Copep:xkaTesibHBIN pa3ae

3.1. Obwee cooeprcanue npozpammol.

OOyuaromasgs (IIPOCBETUTENIbCKAsI) MPOrpaMMa BKJIKOYAET TPU JIOTHYECKU
B3aMMOCBSI3aHHBIX OJIOKA, U3JI0KEHHE KOTOPBIX TPEIyCMaTPUBAET:

1) poap W 3HAYUMOCTH THIIEBOTO (PakTOpa B COXpPAaHCHHUH W YKPETUICHHH
3JI0POBbsI HACEIICHUS, TPOPUITAKTUKE O0JIC3HEH TUBUITN3AIINN;

2) GU3NONOTHS THIICBAPCHHUS] W 3HAYMMOCTH PEKHMMa MHUTAHHUS, OCHOBHBIX
KOMIIOHEHTOB TIHIIM M KPUTHYECKH 3HAYMMBIX HYTPUEHTOB B MPOQPHIAKTHKE
HapYIIEHUH 3I0POBbsI, 00YCIOBICHHBIX MUIIEBBIM (PAKTOPOM;

3) dopmupoBaHHe y neTeid HEOOXOIWMBIX HABBIKOB O0O0CCIICUMBAIOIIUX WM
OCO3HAHHYIO MOTPEOHOCTh B 370POBOM IMUTAHUM KAaK OCHOBHOM 3JieMEHTE oOpasza
KU3HH.

OcHoBHas oOydJaromasi 4acTh MPOTPAMMBI MOKET PEaIU30BBIBATHCS KaK B
OouHO ¢opMe, Tak B AMCTAHIIMOHHON ¢dopme oOyuenus. [IpakTuueckue 3aHATHA,
HaIlpaBJICHHBIC HAa YCBOCHHUE TIOJYYCHHBIX CAMOCTOSTEIBHO (WM B KOJIJICKTHUBE)
HOBBIX 3HAHHUH TMPOBOAATCS B (DOPME KIACCHBIX YacCOB, POAMTEIBCKUX COOpaHHWHA U
WHBIX OPTaHU3AIMOHHBIX MEPOTIPHSITHA.

B pesynprare ocBoeHuss oOyuyaromieid (MpOCBETUTENbCKON) MpPOrpaMMbl Y
oOydJaroImxcs JTODKHBI cPOPMUPOBATHCS HABBIKM MOCTPOCHUS M OICHKH pParloHa
3JI0POBOTO IMUTAHMUS.

3.2. Dmanwt peanuzayuu npPozpammol.

OOyuatomass  (IPOCBETUTENIbCKAsI) TIPOrpaMma peaju3yeTcss B TEUCHUE
ydaeOHOro roaa, ¢opma mpemnogHeceHus 0a30Boil WHOOpPMAIUU TMpeayCMaTpUBAET



YU€T HCXOIAHBIX 3HAHUU 06yan01uch;1. I/ICXOI[HBIG 3HaHUsA OLCHUBAIOTCA IIO
pe3yiibTaTaM BXOJHOI'O aHKCTHUPOBAHHA, IIPOMCIKYTOYHBIC UTOTU U UTOTU O6y‘{€HI/I}I
34 1o OICHUBAIOTCA 110 PC3YJIbTATaM BBIXOJHOT'O TCCTOBOI'O KOHTPOJIA.

IV. Opranu3zaumoHHbIi pa3aes

4.1. Obuwue pamku opzanuzayuu ooyuawuiezo npoyeccd.

Mporpamma paccumtaHa Ha 15 y4ebHbIX 4acoB w npegnonaraet
pasnnyHble BuAbl OEATEeNbHOCTM yyawuxcs (npocnywmBaHue nekuun,
CaMOCTOSATENbHYO M NPaKTUYECKYD paboTy, BbINOMHAEMYIO KOSINTEKTUBHO U
CaMOCTOATESbHO).

B pamkax n3yyeHusa nporpammbl ucrnonblyetca 6azoBaa nHgopmaums,
npuBefeHHas B MporpaMMe, a TakKXe peKoMeHAOBaHHble MNporpaMmmon
[OMOSIHUTENbHbIE JUTepaTypHble UCTOYHWKW. [lpuBeaeHue B nporpamme
6a3oBour MHopmaumm, genaeTt ee MakCumMmasnbHO yAOOHOW B NPaKTUYECKOM
NCNoNb30BaHUN. [ONA CaMOKOHTPOMA YCBOEHUA MOJSTyYEeHHOM MHpopMaumnm
peKkoOMeHayeTCA OTBETUTb BOMPOCHI MO TEME.

TexHonornyeckoe obecnevyeHne NporpamMmbl NoApasyMeBaeT Hannune
B y4yebHOM ayauTopuMM TMpEe3eHTaUMOHHON TEeXHUKN (MpPOEeKTop, 3KpaH,
KOMMbIOTEP/HOYTOYK), @ TakxXe BO3MOXHOCTU MOOKMIOYEHNA K CETK
NHTepHerT.

4.2. Conep:kanue yueOHOro Kypca.
4.2.1. Tema Ne 1 «PoJib ¥ 3HAYMMOCTH NMUIEBOI0 (JaKTOPA B COXPAHEHUH U
YKPpeIJIeHUH 310POBbS HACeJICHUS,IPOPUIAKTHKE 00J1e3Heill HMBUIN3AlHN)

Lean: PaccMOoTpeTh poJib ¥ 3HAUUMOCTH MUIIEBOTO (haKTOpa B COXPAaHEHUU U
YKPEIUICHUH 37I0pPOBbsl HaceIeHus1, TpoQUIakTHKe OOJIE3HEH UBUIIU3AIUH.

KoHTpoJibHBIE BONIPOCHI:
1. OT 4ero 3aBUCUT MOTPEOHOCTH OpraHW3Ma B OCHOBHBIX B ITHIIEBBIX BEIIECTBAX,
BUTAMUHAX U MUKPO3JIEMEHTaX?
2. Kakwue BbI 3HaeTe 00JIe3HU [IUBWIM3ALINY, TOYEMY WX TaK Ha3bIBAIOT, B YEM UX
MPUYMHA, OCHOBHBIE HAIIpaBJICHUS MPOPUITAKTUKHU?
3. Kakoe BiausiHUE Ha 3JJ0pPOBbE YEIIOBEKA HMEET COXPAaHEHUE U PE3KOE U3MEHEHUE
MUIIEBBIX TPAJAUIUN TUTAHUS?
4. Yto noHMMAaETCA Mo 3A0POBBIM ITUTAHUEM?
HazoBuTe 0CHOBHBIE TPUHIIUIIBI 3[I0POBOTO TUTAHUS?

93]

CnpaBouHble MaTepHUAJbI 110 TEMe:
[lutanue sSBISETCS BaXXHEHIITMM IMPOIIECCOM B KU3HMU YEJIOBEKa, 0OeCTeunBacT
KU3Hb, & BMECTE C HEMl M (YHKIIMOHUPOBAHHE BCEX CHCTEM TOMEOCTa3a, BKIIIOYAS
rapMOHUYHOE pa3BUTHE, (OPMHUPOBAHUE MHTEIUIEKTA, PEATH3AIMI0 BCEX JKU3HEHHO



HEOOXOAUMBIX (YHKIMI yenoBeka. [l03ToMy MbICTB O TOM, UTO YEJIOBEK €CTh TO, YTO
OH €CT, NEHUCTBUTEIBHO CHpPABEIMBA. Tak, CO3I0pPOBOM MHILEH YETOBEK MOKET
oOecrieyuTh cebe TapMOHMYHBIA POCT W Pa3BUTHE OpraHU3Ma, C HE3JOPOBOM —
HapYIIEHUs Pa3BUTHs HOOJIE3HU.

[ToaTOMy H3 TOKOJIEHHS B TOKOJICHHE YEJIOBEK YIENSIETOObIIOC BHUMAHUE
MEJUKO-OMOJIOTUYECKUM aCIeKTaM MUTaHUs, KAYECTBY U KOJIUYECTBY MOTPEOIIIEMbIX
MUIIEBBIX MPOAYKTOB.IIUIEBbIE MPOAYKTHI MPU BKIOUYEHUH UX B PAMOH MUTAHUS
00eCreunBalOT OPraHU3M YeJIOBEKa SHEPTreTHUYECKUM M IUIACTUYECKUM MaTepuajioM,
MOJYJIUPYIOT  ONTHUMAaJbHBbIE  (PU3UOJOTUYECKUE pEaKlMd Ha  BO3JACHUCTBHE
OHAOTEHHBIX M HK30T€HHBIX (PAKTOPOB, CHOCOOCTBYIOT MOIACPKAHUIO 3]I0POBbS,
CHIDKAIOT PUCKM BO3HUKHOBEHHS 3a00JI€BaHMI, YCKOPAIOT MPOILECCH peaOMIUTaALluU
Y BBI3JIOPOBJICHUS.

B cocraB npoyKkToOB MUTaHUS IOMUMO OEJIKOB, )KUPOB, YIJIEBOJOB, BOJBI BXOJST
NUIIEBbIE BOJIOKHA, (PPYKTOONMrocaxapuipl, CaxapoCIUPThl, AMHUHOKHUCIOTHI,
NENTUbI, MAHEPAJbl, BATAMUHBI, U30IIPEHON/IbI, HEHACHIIICHHBIC KUPHBIE KUCIIOTHI,
XOJIMHBI U IpyTUe BELECTBA U coenHeHUs. Ha pa3HbIX sTanax pocTa ¥ pa3BUTUs, IPH
BBIMIOJIHEHUM PabOT, XapaKTepu3yroUMxcs (akTopaMu BpPEJHOCTH, Pa3IMYHBIMU
YPOBHSIMU JIBUTATEJIbHON AaKTUBHOCTH, MOTPEOHOCTh B BBIIICYKA3aHHBIX IHILIEBHIX
KOMIIOHEHTaX  JIOCTaTOYHO  coenuduuHa. Mexay  KOMIOHEHTaMH  IHILU
CYILECTBYETCIIOKHAs cucrema CUHEPTrUYHBIX " AHTarOHUCTUYECKUX
B3aMMOOTHOIIECHUM.

B npouecce 3BONMIOLMHM Y JKMBBIX OPraHU3MOB C(OPMUPOBAINCH BHayaie
nepBUYHbIE 0a30BbIE, a 3aTEM 00JIee CIOKHbIE BTOPUYHBIE MEXAHU3MbI MOACPKAHUS
romeoctasa. [Tocie oOpa3zoBaHus BOJIbI, pACTBOPEHUS B HEW COJIEH, MPUCYTCTBYIOLIUX
B 3EMHOM KOpe, a B IMOCJIEAYIOIIEM C TOSBJICHUEM JIPEBHEUIIMX aHa3pPOOHBIX
MHUKpPOOPraHU3MOB Ha 3eMiie MOSIBUIIUCH U CTAJIM Pa3BUBAThCS MPOCTEHIINE, a 3aTeEM
U Bce 0Oojee CIIOKHBIE >KMBbIE OpraHu3Mbl. HegocTaTok winM M30BITOK MUIIEBBIX
CyOCTpaTOB CIYXUT CUTHAJIOM JUIsl 0a30BBIX MEXaHU3MOB IOJJIEPKaHUs TOMEOCTa3a,
BOBJICKACTUMMYHHYIO W HEUPOIHAOKPUHHYIO CHUCTEMBl pEryJsilud TOMEOCTa3a
OpraHu3Ma 4YeJIOBEKa, OIpPEAeNseT BO3MOXKHOCTH aJalTalud K MEHSIOUIUMCS
YCJIOBUSIM BHEIIHENM M BHYTPEHHEU cpelnbl. MeHssl KOJIMUYECTBEHHOE COAEPKAHUE U
COOTHOUICHHE MOCTYHNAIOUIMX C MPOAYKTaMHM NHUTaHUA  (DYHKIHMOHAJIBHBIX
WHIPEMEHTOB, PETYJINPYIOTCS IPOLECCHI, POUCXOJALIUE B OpraHax U TKAHSIX.

BrisiBiieHre OnaronpusiTHbIX B3aWMMOOTHOILIEHUN MEXIY W3BECTHHIMH M BHOBb
OOHapy>KMBa€MbIMH THUIIEBBIMU PETYISTOPHBIMU KOMIIOHEHTaMU M (DYHKIHUSIMU
OpraHu3Ma 4YeJIOBeKa, YCTAaHOBJIEHWE MEXaHM3Ma 3THUX B3aMMOOTHOUIEHUH, HAy4YHO
000CHOBaHHOE€ HMX KOMOMHHUPOBAHUESBIISIETCS B HACTOAILLEE BpEeMsl OJIHUM W3
CTpPATETUYECKUX HAMpABICHUN pa3BUTUS WHAYCTPUU TMPOAYKTOB OOIIEro U
(YyHKIMOHAJIBHOTO MTUTaHUS.

B Hacrosimee BpeMs NpOAyKThl (PYHKIIMOHAJIBHOTO MHUTAHUS COCTABIISIOT He
6onee 3% BceX M3BECTHBIX MUIIEBBIX MPOAYKTOB. B Ommxkaitmme 15-20 net moss
(GYHKIIMOHATIBHBIX MPOIYKTOB MOXKET MocTHYb 30% BCEro mpoayKTOBOTO PhIHKA, OHU



MoryT Ha 35-50% BBITECHUTHTPAJAULIMOHHBIE JIEKAPCTBEHHBIE Mpemnaparsl U3 chepsl
peanuzauuu. Ha ceronHsgmuuii neHb, (YHKIMOHAJIbHBIE MPOIYKTHI SIBISIOTCS
CYIIECTBEHHBIM pPE3EPBOMYBEIMYEHUSI CPEAHEN MPOAOIKUTEIBHOCTA AKTUBHOM
YKU3HU HACEIICHUS.

310pOBbE — 3TO TAKOE€ COCTOSHHE YEIOBEKAa, KOTOPOE IMO3BOJISIET €My B
KOHKPETHBIX YCIIOBUSAX YYBCTBOBATH €05l C (PU3NUECKOM, ICUXUYECKOM, COIMATIBLHOM
U HPABCTBEHHOM TOYEK 3peHUs Hambojee KOMQPOpPTHO. Y 3A0pPOBOr0 YelOBEKa Ha
ONTHUMAJIIBHOM YPOBHE B COOTBETCTBHUU C BO3PACTHBIMM HOPMaMH M MOCTOSHHBIMHU
W3MEHCHHUSIMU BHYTPEHHEH, BHEIIHEW M COL[MATIBHOM CPEbl OCYLIECTBIIIIOTCS BCE €T0
¢usnonornueckue (QyHKIUM U TOBEACHUYECKHE peakiuu (pOKIEHUE, pa3BUTHE,
CO3/laHMe ¥ BOCIUTAaHHE TIOTOMCTBA, BBDKHBaHHUE, (u3HUecKas, JAyXOBHasg U
COLIMAJIbHAS aJanTanus). JTO O3HAYAET, YTO YEJIOBEK, y KOTOPOrO HET HHMKAKHX
OOJIE3HEHHBIX OIIYIIEHHWH, KOTrJa €ro OpraHbl U TKaHU padOTaloT, BBHINOIHSAS CBOU
GbyHKIHUU B TOJTHOM 00beMe (0€3 OrpaHuueHui), MOKET CUUTATh Ce0s 3I0POBBIM.

AHanu3 mnokasaresneil, XapakTepU3yIIUX 310pOBbE HAcEJICHUs yOeTUTENIbHO
CBUJETENBCTBYET O HEYKJIOHHOM POCTE YHMCIA JIUL, CTPAJAIOIIUX WIA CKIOHHBIX K
pa3IMYHBIM 3a00JIEBaHUSAM, IPEXKAE BCEr0 K TaKUM, KOTOpPbHIE MOJYYWIM Ha3BaHUE
«Oone3Her mMBWIM3auMM». K HUM  ciexyer OTHECTM Tak Ha3blBaeMble
ONIOPTYHUCTUYECKUE MH(PEKIUHN, MMOpaKarollue HOBOPOXKIACHHBIX U OOJIbHBIX,
HaXOJSIIMXCS B CTAl[MOHApax, O0JE3HU CUCTEMbI KPOBOOOPAIICHUSI, OHKOJIOTUYECKUE
3a00JIeBaHUsI, MOUEKAMEHHYIO U JKETYEKaMEHHYIO0 00JIE3HU, OPOHXHAIBHYIO aCTMY H
JIpyrue ajjiepruyeckue 3a00JeBaHus, TeNaTUuThl, O)KUPEHUE, MOJIarpy, OCTEOXOHIPO3
U UHbIE TOPAXKEHUSA CYCTaBOB, ocTeonopo3, auader. Ilo manHbiM Bcemuphoii
OpraHu3aliy 3ApPaBOOXPAHEHHUS] MHOTHME W3 ATUX OO0JEe3HEH, SBIAIOTCS MPUUYUHOU
CMEpPTH HMHMHBAJIUIHOCTH B PpabOTOCIIOCOOHOM BO3pacTe.3a00JICBAaHUSIMU CUCTEMBI
KpoBOoOOpalieHusi B  HacTosiiee Bpems crpagator A0 40%  HaceneHws.
3510KaueCTBEHHbIE HOBOOOPA30BaHUS U MPEAPAKOBBIE COCTOSIHUA oTMedaroTcst y 30%
B3pPOCJIOTO HaceJIeHUs, OOJIE3HU KeJlyT0YHO-KUILIEYHOTO TpaKTa OOHApYKUBAIOTCS Yy
6omnee 20% B3pOCIBIX U JeTel U, Mo mporHo3aM, k 2030 roay 3ta nudpa 10CTUTHET
40%. YV 53% myxunH 1 19% XeHIINH, NPOKUBAIOIIUX B UHIYCTPUAIbHBIX CTPaHaXx,
BBISIBJICHO MOBBILIEHHOE COJEP’KaHWE IIABEIEBOM KUCIOTHI B MOYE, IIPU 3TOM y 5-
20% usromeit mpu  JOCTHOKEHMM 70-JIETHEro BO3pacTa, OTMEYAKOTCS MPUCTYIIBI
MOUYEKAMEHHOI 00ye3HU. Y KaXJOro TPEThEro MUTeJs IJIaHEThl UMEIOTCS Te WIU
WHBIE AJJIEPTUYECKUE MTPOSIBICHHUSI.

JlnHamuka mokasaTenei 3a007eBaeMOCTH JIeTel U MOAPOCTKOB, 00YCIOBICHHAS
BO3JIECTBHEM (PAKTOPOB MUTAHUSI, 00OPA30M KU3HU MPEJICTABIICHA B IPUIOKEHUU 1.

Ha npoTspkeHuM Bcero mepuoja CyIIeCTBOBAaHUS YEJIOBEUYECKOW IMBUIIM3ALNU
MNPEANPUHUMAIIUCH MOMBITKM OTBETUTH HAa BOMPOC: MOYEMY ITO MPOUCXOAUT U Kak
HayMHaIOTCA O00Je3HU? DTOT BONPOC BOMPOCOB I MEAUIMHBI BCEX BpPEMEH
COXPAHSET CBOX AKTYyaJIbHOCTh M B HAIM JHU. Bo BrOpou nonosuHe XIX u Hayane
XX Beka B MEepUOJ TaK Ha3bIBAEMOI'O «30JI0TOr0 BEKa» MUKPOOMOJIOTHH, Oiarofaps
HayyHbIM JoctmxeHusM Jlyn Ilactepa, PoGepra Koxa, [layns Opnmxa u npyrux



BBIJIAIONUXCSI MUKPOOHMOJIOTOB, YAQJIOCh YCTAaHOBUTH, YTO MHOTHE 3a00JIeBaHUS,
CKJIOHHBIE K PAaCIpPOCTPAHECHHIO, CBA3aHbl C KOHKPETHBIMHU MHUKPOOPTaHM3MaAMH —
Bo3OyauTensamMu  uHpekuil. OCHOBBIBAsCh HA OTUX  JOCTIKEHUAX, ObLIU
pa3paboTaHbl XUMHOTEPANEBTUUECKHE TMperapaThl, BAKIWHBI, YyBCTBUTEIbHBIC
METOAbl  JUArHOCTHKH, [IO3BOJIMBIIME  OCYUIECTBIIATH  PAHHEE  BBIABJICHUE,
npoPHIIaKTUKY U JI€UeHHE TaKuX MH(PEKIMOHHBIX 3a00JeBaHUM, KaK: yyma, Xojepa,
JTU3EeHTepus, TyJsipeMus, cuduiuc, TyOepKyse3, TOHOpes, Jienpa, SMHIeMUYECKUi
MEHHUHTHUT, OCTIa, TIOJTUOMHEIIUT, OPIONTHOW M CHITHOU TH(BI, OpyIeies3, Ty0epKyes,
CTOJIOHSK, TU(TEPHs, MATSIPUS U MHOTHE JIpyTHE.

B 1907 romy WN.M.MedHMKOB BBICKa3aJl MPEAIIOIOKEHUE, YTO NPUYMHOU
BO3HMKHOBEHUS MHOTHX 3a00JI€BaHUU SIBIISETCS COBOKYIHBIM d(PPEKT HAa KICTKH H
TKaHU MAaKpOOPTaHW3Ma pPa3HOOOPA3HBIX TOKCHHOB U JIPYTUX METaOOJIUTOB,
MPOAYLUPYEMBIX MUKPOOPraHU3MAMH, BO MHOKECTBE MPUCYTCTBYIOIIUMHU Ha KOXKE U
CIIM3UCTBIX YEJIOBEKA M >KMBOTHBIX, MPEXKJE BCEro B NMUIIEBAPUTEIBHOM TpakTe. K
COKaJICHUIO, B TIOCIEYIOIIME TOJbl B CUIy psijla OOBEKTUBHBIX U CYOBEKTHBHBIX
NpUYMH BHUMAHHE K pOJIM MHUKPOOPraHM3MOB XO3MMHA B PA3BUTUM MHOTHUX
pacrpocTpaHeHHBIX 3a00JI€BaHUI YellOBeKa HE TI0OIICHUBAJIOCH.

B 30-60 roast XX cTosieTHs NEPBONPUYNHY MHOTHUX MATOJIOTUYECKUX MPOLIECCOB
CTaJlu CBSA3bIBaTh C HAPYUICHUSAMH, BO3HHUKAIOINIMMU B LEHTPAIBHOW HEPBHOMU
CUCTEME.

B 70 rogax XX cronerust kaHajackui marosnor I'anc Cenbe chopmynupoBanl
KOHIICTIIIUIO CTPEcca, BBEJ MOHATHE «OOJIE3HU aJamnTaluuy», CYUTas, YTO B OCHOBE
MHOTMX OoOJie3HEeH 4YesloBeKa JieaT HapylleHus OajlaHca SJEKTPOJIUTOB H
CTE€POUIHBIX TOPMOHOB.

JocTtuxenuss B 0o0JaCTU TEHETHKW W MOJEKYJISIPHON OWOJIOrMHU, a TakXke B
00J1acTu PKCrepuMeHTaIbHON nMMyHoJI0TuM B 70-80 rogax XX cTojeTHs MO3BOJIUIN
CMECTUThH aKIEHTHhI B MOJb3y HACICACTBEHHOTO W/MJIM MMMYHHOTO T€HE3a MHOTHX
COBpPEMEHHBIX 3a00sieBaHUlN dYenoBeka. Havanuch akTUBHBIE TMOUCKHA J1e(PEKTHBIX
T€HOB B XPOMOCOMAax, MEPBUYHBIX W BTOPUYHBIX WMMYHOAEC(PHUIIUTOB, MPUIUH HX
BO3HMKHOBEHUS M MaTO(U3UOJIOTHUECKMX W3MEHEHHM KaK CJEICTBUE OTHX
HapymieHuid B mMakpoopranuszme. C Havana 80-TOJ0B yBEJIMUYEHHUE uucia OOJIe3HEH
YEJIOBEKa CTAJIM CBA3BIBATH C YXYIALICHUEM COCTOSIHUS OKPYKAIOLIEH Cpedsbl
AHTPOITOTEHHOT' O IIPOUCXOXK/CHUS, BBICOKOM CTEIIEHBIO ypOaHu3aImu,
TUIIOJAMHAMUEH,  XUMHU3ALUUEN  CEIIbCKOXO3AMCTBEHHOTO H  MPOMBIIIJIEHHOTO
MPOU3BOJICTBA, IIUPOKUM BHEAPEHHUEM B OBIT UM 37PABOOXPAHEHHE HOBBIX
XAMUYECKUX COCTMHEHUN CUHTETUYECKOU IIPUPOIBI.

[lepeuncnenHpie TOAXOAbl K TOHUMAHUIO TPUYUH BOSHUKHOBEHUS 3a00JI€BaHUIM
00bEIUHIET TMOHUMAHKUE, YTO MEPBUYHAS POJb B (POPMUPOBAHUU TAaK HA3bIBAEMBIX
«COMAaTUYECKUX» 3a00JieBaHUN OMNpeAe/sIeTCST M3MEHEHUSIMU B (DYHKIUSIX H
OMOXUMHUYECKUX PEAKIUAX DYKAPHUOTUYECKUX KIETOK OpPTraHOB M TKAHEW ueoBEKa.
OTO0 SIBUJIOCH OCHOBOM ISl pa3paObO0TKH OOJIBIIMHCTBA COBPEMEHHBIX JICKAPCTBEHHBIX
npenaparoB. bmaromaps mpou3BOACTBY MOAOOHBIX (PapMaleBTUYECKUX CPENCTB,



BBICOKOMY YpPOBHIO MEIUIIMHCKOTO OOCTY>KMBaHUSI W pPAaHHEW JUArHOCTUKH
BBICOKOPA3BUTHIM CTpaHaM yAA€TCs CIEPKUBATh JAIbHEUIINNA POCT 3a00J1€BAEMOCTH
M CMepTHOocTH  HaceneHus. JlanpHelmee  pa3Butue  (papManieBTHUECKOM
MIPOMBIIJIECHHOCTH Ha OCHOBE JOMUHHPYIOIIEH B HACTOSIIEE BPEMS KOHUEIIIHMU
3MI0pOBbsl M NpUYMH  3a00J€BaEMOCTH camMO IO cebe  CrocoOCTBYeT
MPOJOJDKEHUIO3ATPSA3HEHUS ~ OKPY)KAIOUIEH  Cpellbl, BO3HUKHOBEHHUIO  HOBBIX
3a00JIeBaHUN U YBEJIIMYEHUIO YMciia 3a00JIEBIIMX M3BECTHHIMU B HACTOSAIIEE BpEMs
Oosie3HsiMU. TpaJuWIIMOHHBIE TOJAXOAbl MOCIAEAHUX JCCATUIICTUM K MNpPUYUHAM
dbopMHpOBaHUS MHOTHX PACIIPOCTPAHEHHBIX 3a00JIEBAaHUI YeJIOBEKa OOJIbINE HE JAOT
KOHCTPYKTHUBHBIX HJICH M TIPEIIIOKECHUN K pa3paboTKe BICOKOA(()EKTUBHBIX CPEICTB
U TpUEMOB  NOpOPWIAKTHKKM W JICUCHUS  aTE€pPOCKIEpPO3a,  TUIEPTOHUH,
HOBOOOpPa30BaHUM, ayUIepTHil, APYTHX IMATOJIOTHYCCKUX COCTOSHHA W CHHIPOMOB,
YHUCIIO CITy4aeB KOTOPBIX MEJIEHHO, HO HEYKJIOHHO BO3PAaCTaeT.

B 1985 rony 3apy6exubie ucciaenoBarenu S.B.Eaton m M.Konnor Beickazamm
TUMOTE3y, 4YTO pocT Ooje3Hed NHUBWIM3ALMKA BO BTOpPOW mojoBuHe XX Beka
OOyCJIOBJIEH TE€M, YTO T€Hbl COBPEMEHHOTO 4YeJIOBEKa, aJalTHUPOBAHHBIE B TEUCHUE
MOYTH MHUJUIMOHA JIET YBOJIOLMH K )KU3HEHHBIM YCTOSIM U MUIIE NPEANIECTBEHHUKOB,
OKa3aJIMCh HEJOCTATOYHO YCTOMYMBBIMU K PE3KMM HU3MEHEHHSM o0pa3a >XHU3HU
yenoBeka 3a nociueanue 100-200 ner.

Bo Bce BpeMeHa mpobiiema muIM Obljla OJHOW M3 CaMbIX BaXKHBIX, CTOSIIUX
nepea  YelIOBEYECKHMM OO0mecTBOM. JIeHCTBUTENbHO, aHANU3HUPYys KYJIbTYpPHbBIC
TpaAullMd W 3aKOHbI, CBSA3aHHbIE C TUTHMCHOW TMHTAHUS HAIUX JAPEBHUX
IIPEAIIECTBEHHUKOB, XUBIIMX B Meconoramuu, Erunre, Kutae u apyrux crpanax
Hanenero u Cpegnero Boctoka, JlpeBHel I'penuum m PumMckol mMmmnepuu, MOKHO
OOHApYXUTh CBUJETEILCTBA TOTO, YTO €II€ HECKOJIbKO ThICAY JIET Hazaj
JTOMUHUPOBAJIO TIOHMMAHHUE, YTO 3JI0POBbE YEJIIOBEKA B HAMOOJbIIEH CTECHU
OTIPEJIEIISIETCS XapaKTEPOM U MOJTHOIIEHHOCTHIO €r0 MUTAHUsl, CTETICHbIO (PU3UYECKON
AKTUBHOCTH, TAPMOHHH 1yXa U COLMATIBLHON YAOBJIETBOPEHHOCTH.

Brinarometics pycckuii pusnonor W.I1.ITaBnoB npu Bpyuennn emy B 1904 romy
HoGeneBckoit mpemMun Mmucal, 4TO «HAJ BCEMH SIBJICHUSIMH YEJIOBEUCCKON KHU3HHU
rOCIIOACTBYET 3a00Ta 0 xjebe HacyuHoM. OHa MpeAcTaBiIsieT coO00M Ty APEBHEUIIYIO
CBsI3b, KOTOpas OOBEAMHSET BCE JKHUBBIC CYIIECTBA, B TOM YHCIE W YEJIOBEKa, C
OKpyXaromieid ux mnpupoaoi». I1o BbipaxkeHue I.I1.IIaBmoBa kak HeNnb3s JIydlle
MOAYEPKUBACT 3HAYMMOCTh MHIIEBOTO (hakTopa B (HOPMUPOBAHUU 370POBBS U
MOJTHOLEHHOCTH KM3HU 4elsioBeka.lloacuuTano, 4To HAa MPOTSKEHUU CBOCU KU3HU
CPENHECTATUCTUUECKUMYETIOBEK CbhelaeT OK0oJ0 60 TOHH pa3iau4HbBIX IPOIYKTOB
MATAHUS.

KonnuecTBo U cTpyKTypa MOTpeOIsieMOl MUIIKM B 3HAYUTEIIBHONW CTEIIEHU TaKXKe
CBSI3aHbl C (DU3WYECKOM AaKTMBHOCTBIO UEJIOBEKA, €ro MCUXWYECKUM COCTOSSHHUEM U
COIMAIBHBIM MOJ0KeHUEM.COrJIaCHO COBPEMEHHBIM MPEJICTABICHUSM PAlMOHATBHOE
MUTaHUE JOJKHO OO0EeCredYrBaTh YEJIOBEKY PAaBHOBECHE MEXIY MOCTYMAIOMel u
pacxoyeMoii sHeprueil (0aranc SHEPTHH ), yIOBIETBOPEHHE MOTPEOHOCTH OpraHu3Ma



B HEOOXOIMMOM KOJIMYECTBE OPTraHUYECKUX U HEOPTAaHUYECKUX COeAMHEHHH (Oarmanc
IJIACTUYECKOTr0 Marepuana), cOOJII0JIeHHe pexuMa NuTaHus. Takum oOpasom, ¢
OOLICIPUHATON TOYKM 3pEHHUSA, MHUIIEBbIE NPOIAYKThl MPEACTABISAIOT COOOM
HPHEPreTUYeCKUii M OMOCHHTETUYECKUM MaTepual KUBOTHOTO U PACTUTEIBHOIO
MPOUCXOXKJICHUS, HCIOJIb3YyEMbI B HATypajJbHOM WM IepepadOTaHHOM BHUJE B
KaueCTBE HCTOYHMKA OHEPruM, IUIACTUYECKMX M  BKYCO- apOMAaTHYECKHUX
KOMITOHEHTOB, HEOOXOAUMBIN JJIsi pOCTa, Pa3BUTUS U (PYHKIIMOHUPOBAHUS OPraHOB U
TKaHEU YeJI0BeKa.

Pesynbratel uccnenoBaHuii ¥ HaOMIOAEHUN YOEAMTETHHO MOKA3bIBAIOT, YTO
MPOAYKTHl TUTAaHUS O0O0JIAMal0T HE TOJBKO THUTATeIIbHOW IIEHHOCTBIO, HO W
PEryJIMpyIOT MHOTOUYUCIICHHbIE (PYHKIIMM U OMOXMMHUUYECKUE peaKkluu opraHuzma. B
CBSI3U C ITUM CTAId OOCYXIAThCA BOMPOCHI HE TOJIBKO PAlMOHAIBLHOTIO, HO M TakK
Ha3bIBAEMOI0 370POBOI0 MMUTAHUSL.

[Tox 3A0pOBBIM MNHUTaHWEM TNpearaeTcss MOHUMATh YMNOTPEeOJEeHHWE B MHIILY
TaKUX MUIIEBBIX CYOCTaHIMH, KOTOPhIE B MAaKCUMaJIbHOW CTEIECHH YJOBJIETBOPSIOT
NOTPEOHOCTH YEJOBEKa B HSHEPreTHMYECKHX, IUIACTHYECKUX M PEryJIsTOPHBIX
COCIMHEHUAX, YTO I[O3BOJSIET MONAECPKHUBATH 3J0pPOBbE H  NPEAOTBPAIIATH
BO3MOKHOCTh BO3ZHUKHOBEHHS KaKUX-THOO OCTPHIX M XPOHUUYECKHUX 3a00JI€BaHUH.

Poct uucna «bonesHel IUBUIU3ALMW» B HAWOOJbBINIECH CTENEHU B IMOCIEIHUE
JECATUIIETHS] 00YCIIOBJICH YBEJIMYEHUEM CTPECCOBBIX BO3JACHCTBUI HA YEIOBEUECKYIO
MOMYJISIIIUI0, CHI)KEHUEM (PU3MUEeCKON aKTHUBHOCTH, BHEJIPEHHUEM COBPEMEHHBIX
TEXHOJIOTUW BBIpAlIUBAHUS, XPAHECHUS, MOJTOTOBKU IMHUILEBOTO CBHIPbSI U MPOAYKTOB
NUTaHUus (CTUMYJSTOPBI POCTA, YCHUJIUTENM BKyca, craOunu3atopsl). OcoOeHHO
CYILIECTBEHHO AT W3MEHEHMsI 3aTPOHYJU MHINEBON pPAIMOH W MNPHUBBIYKK TMpUEMa
nuiy. [loaTBepkaeHueM 3Torore3uca Ciay>KaT HAONIOACHUSI 33 JKUTEISIMU TeX
PETMOHOB 3€MHOTO I1apa, B YCTOM, )KU3HU KOTOPBIX €IIE HE MPOHUKIIA COBPEMEHHAs
uuBwiIM3anus. Tak, y KOpPEHHOrO0 HACEJIIEHUSI MHOTMX OCTpPOBOB MUKpoOHE3uH,
rIyOuMHHBIX Tepputopuii Appuxku u FOxHOW AMepukH, MUTaHUE KOTOPHIX Majo
OTJINYAETCSI OT TAKOBOIO OT HUX JPEBHUX MPEAUIECTBEHHUKOB, IPAKTUYECKH
OTCYTCTBYIOT MPHU3HAKU aT€POCKIIEPO3a, caxapHoro auadbera, OPOHXUATHLHOU acCTMBI.
Yactora BO3HMKHOBEHMS paka JErKUX, TOJCTOM KHUILIKH, TPYIHOU IKEJE3HI,
WH(}APKTOB, UHCYJIBTOB, CaXapHOTO auadeTa W Apyrux Oose3Hed NUBWIM3AIUU BO
MHOT'O pa3 HHUKE, YEM Y JKHUTEJIEeW pa3BUTHIX cTpaH EBpombl, AMEpukd U A3uu.
HaOmronenusi, mpoBeneHHbIE Ha MPOTSHDKEHUUM HECKOJbKUX JecATwieThuit 3a 17
Pa3IMYHBIMK YTHOCAMHU, TTPOKUBAIOIIMMHU B CEBEPHBIX U B CYOTPONUUECKUX 00JIaCTAX
CIHIA, moxkaszanu, 4TO y MPEACTAaBUTENEH TE€X HAPOAHOCTEW, KOTOPBIE MPUHSIIM TaK
Ha3bIBa€MbI  3amaJHOEBPONEHCKUN 00pa3 KU3HM, YacTOTa BO3HUKHOBEHMS
CEpJIEYHO-COCYIUCTHIX 3a00JIeBaHMI Bo3pocia B 8-12 pa3, S3HIOKPUHHBIX HApYyIICHUN
- B 5 pa3 Mo CPaBHEHUIO C TEMH, KOMY YAAJOCh COXPAHUTh TPAAULIMOHHBIN YKJIaJ
*n3HU. Cpeld 3STHUYECKOTr0 HACEIEHUS, MPOAOIKAIOIIETO COXPAHITh TPAIUIIMOHHBIN
Ui HUAX 00pa3 KU3HMU, TMPAKTHYECKH OTCYTCTBOBAIM TaK HA3bIBAEMbIC
ayTOMMMYHHBIE 3a00JIeBaHUs, KpalHE pEeaKo OOHApYKUBAJIUCh aJUIEPTHYECKUE



nposienieHusi. CpaBHUTENBHBIN aHAJIW3 TOKa3aJl, YTO MHUIIEBON PaIlliOH COBPEMEHHOTO
KUTENI TaK Ha3bIBAEMBIX I[MBWJIM30BAHHBIX CTpPaH MHpa COJCPKUT OOJBIIOE
KOJIMYECTBO JKAPA, MOHOHCHACHIIICHHBIX W HACBHIIIEHHBIX JKHUPHBIX KHCIOT,
noBapeHHOW comu. [lumma >kuTenei, KOTOPHIX Majo KOCHYJach COBpPEMEHHas
UBWIM3AIM, Oorara HEHACBHIIEHHBIMA JKUPHBIMH KHCIOTaMH, MUHEPATbHBIMH
COJISIMHU, H30NpEeHOUJaMHu (MPEAIIECTBEHHUKN JIMNUI0B), BUTaMuMHaMH A u C,
MUIIEBHIMU BOJIOKHAMH.

3a mocneAHUE ABECTH JIET HAOMI0JAeTCs] CHMKEHHE YCTOMYMBOCTH UeJIOBEKa K
BO3HUKHOBEHUIO PA3JIMYHBIX OCTPBIX U XPOHUYECKHUX 3a00JIeBaHUM, OJHON U3 MIPUUNH
CIIY’)KUT W3MEHEHHE MHIIEBOTO TMOBEACHUA - YBEIMYCHHE YHOTPEOJCHUS B MHIILY
padUHUPOBAHHBIX MPOAYKTOB (caxap, PacTUTEIbHOE M CIMBOYHOE MAaclio, KPEMKHe
QJIKOTOJIbHBIC HAMUTKH). PaguHUpys MpOoMyKThl MUTaHUS, YOUpas TaKk Ha3bIBaeMbIC
OanTacTHBIC BEIIECTBA, YETOBEK HAa MPOTSHKEHWHW MHOTHX TOCIEIHUX JECATUICTHN
co3faBaj MPOAYKTHI MUTAHMs, 0OOTAIlIEHHbIE JIETKO YCBaMBAaE€MbIMU yriieBojaMu. B
pesyibTaTe OBUIM  TOJYYEHbl MPOJAYKTHI, JUIICHHbIE MHOTUX BUTaMHUHOB,
paCTUTENBHBIX BOJIOKOH M JIPYTUX, KpailHE HEOOXOAUMBIX JJIA 3I0POBbS H
UMMYHUTETa MHUIIEBBIX KOMIIOHEHTOB. I[lockoibKy 00pa3 >KH3HH COBPEMEHHOTO
YeJI0BEKa XapaKTepU3yeTcsl MaJONOABMKHOCThIO, U30BITOYHOE KOJMYECTBO KAJIOPHIA,
MoJIydaeMo€ B pe3ysibTaTe ynorpeOieHus pauHUPOBAHHOTO caxapa, MPUBOJUT K
pUCKaM 3a00JIeBaHUM MOJKEITYJOUHOM KeJIe3bl, MOBLIIIICHHOMY BBIOPOCY MHCYJIMHA,
CHIDKEHHIO 00pa3oBaHWsl B KIETKax TJMKOTE€HAa M, KaK CJEICTBHE BCEro 3TOrO,
OTJIOKEHUIO HM30BITOYHOTO KOJUYECTBA JKHpa, Pa3BUTHIO OOJE3HEH CHUCTEMBI
KpOBOOOpAILIEHHs], CaXapHOTro uadeTa.

Crnenytomeit 0COOEHHOCTBIO WM3MEHEHHsI JIMEThl COBPEMEHHOTO YeJOBEKa,
SIBIISIETCSl PE3KOE YMEHBIIIEHUE TOCTYIUICHUSI B OPTaHM3M C MHIIEH MOJIOYHOKHCIBIX
OaxTepuii. B HacTosimiee BpeMst KHUTEIU Pa3BUTHIX CTPaH YIMOTPEOJISIOT B MUJUTHOHBI
u Oosee pa3 MEHbLIE TMOAOOHBIX MHUKPOOPraHU3MOB, 4YE€M UX JpPEBHUE
MPEAIIeCTBeHHUKU. Hamm npenku jis  COXpaHeHHs TPOJIYKTOB  MUTAHUSA
UCIIOJIB30BAIM JIUIIh €CTECTBEHHBIC CIOCOOBI KOHCEpPBAIIMHU: BBICYIIMBAHUE WM
IPUPOAHYIO (EPMEHTAITUIO 32 CUET MOJOYHOKHUCIBIX U JPYTUX MUKPOOPTaHU3MOB,
CIIy4ailHBIM O00pa30oM TMOMAJAIONIMX B PACTUTEIBHYI0O W JKUBOTHYIO TMHIIY W3
OKpy»karolel cpenbl. B pesynbrate gepMeHTalud MHOTHE TPOAYKTHI 00OTaIlalnuch
MUJUTHAPJIAMU MOJIOUHOKHCIIBIX OakTepuii, rpuOOB M MPOAYKTaMU MX METaboIu3Ma
(JleTydne SKMpPHBIE KHCIIOTBI, TCNTH/bI, TOJWAMUHBI, BUTAMHUHBI, aHTHOMOTHKO-
CXOXH€ CYOCTaHIMM), KOTOpPHIE, TOMAaB B THINEBAPUTEIBHBIA TPaKT, BHOCHIN
CYIIIECTBEHHBIN BKJIAJ] B MOAEpKaHUE UX 310pOoBbs. K coxaneHnuro, n3-3a BHEPEHUS
TEPMHUYECKOH  00pabOTKM MPOAYKTOB THUTaHHs, aOCONIOTHOE  COJACpIKAHHE
MOMAAIONINX B OPTaHM3M YEJIOBEKa MOJOYHOKHCIBIX MHKPOOPTAaHH3MOB 3aMETHO
yMeHbImiIochk. Kak cneactBue 9TOro, Cpokw (HOpMHpOBaHHS HOPMAIBHOM
MUKPOQJIOPBI PE3KO BO3POCIH, M3MEHMJICS KaYECTBEHHBIM M KOJMYECTBEHHBIM ee
COCTaB. DJTOMY TaKkXe CIOCOOCTBOBAIO UIMPOKOE HCHOJIb30BaHME B XX BeEKe
AHTUOMOTHKOB.



BaxxHOli 0COOCHHOCTHIO COBPEMEHHOW JHETHI SIBISICTCS TaKKe W3MCHCHHE
COCTaBa M COOTHOIICHUS, YIOTPEOIIEMbIX B IMHUILY KOMIIOHEHTOB, yYaCTBYIOIIUX B
o0eclieYeHU OpraHu3Ma IJJACTUYECKUMU U PETYJSITOPHBIMH  COCIUHEHUSIMU.
YnorpebnaeHue NperuMylIeCTBEHHO MUIIM PACTUTEIHHOTO (KOPEHbs, OPEXH, IIJIOJIbI,
3€JICHb, TPUOBI, SATOJbI, (PYKTHI), PEKE PHIOBI M Msica MPUBOJAWIO K (POPMHUPOBAHHUIO
panMoHa MeHee OoraTtoro O€TKOM, HO COJIep)KalllUM CYIIECTBEHHO OoJbliee
KOJIMYECTBO MHUHEPAJbHBIX COJIeH, TMHUIIEBbIX BOJIOKOH, AHTHOKCHUIAHTOB. B
HACTOsIIIee BPEMsI CpelHECTaTUCTUYECKHU yenoBek B 10-20 pa3 Goublie ynotpeosisier
COJIEH HAaTpusl, B UETHIPE pa3a HACBIILIEHHBIX JKUPHBIX KUCIOT. COOTHOILIEHHE OMera-6
K oMera-3 >KMUPHBIM KHCJIOTaM B MUIIEBBIX MPOJYKTaX, UCIOIb3YEMbIX B MPOIILJIOM
cToJIeTHH, OBLTO 2:1. Y COBpEMEHHBIX 3CKUMOCOB 3TO COOTHOIIIEHUE paBHseTcs 1,7:1,
y KOPEHHOTO HaceleHus AnoHuu 3To cooTHOIIeHue Oym3Kko Kk 12:1. Y coBpeMeHHbIX
XKUTENIe KOHTUHEHTAIbHBIX TOCYJApPCTB COOTHOIIEHHUE ATUX KHUCJIOT B MUIIE HOCUT
oOpaTHBIN XapakTep, U MOpo MoxeT aocturath 50:1, 4To HE MOXKET OJIArONMPUATHO
CKa3aThCs Ha 3JI0POBBE.

OtmeyaeTcsi CyIIECTBEHHOE CHIDKEHHE YPOBHS HEOOXOJMMBIX YEJIOBEKY
MUIIEBBIX HWHIPEAUEHTOB NPU NPUTOTOBICHUM MHUIIH. COBPEMEHHBIE METOIbI
00pabOTKHM TMHUIIEBBIX MPOJIYKTOB KaK JJIsi HEMOCPEICTBEHHOIO MX TMOTPEOJICHHS B
MUy, TaK U JJs JJIATEIBHOTO XpaHEHUs Tak)Ke BHOCST CBOM HeOIarompusiTHbINA
BKJIaJl B JMETY HAaIIero CoBpeMeHHHKa. [IpupydumB oronn, a 3areMm, pa3zpaboTaB
IpYrue TpHEMbl TEPMUYECKOH, (PU3MUECKOW KU XUMHUYECKOH OOpabOTKH MHIIH,
YEJIOBEK B 3HAYUTEIBHOW CTENEHU COKPATHII €€ MUTATENbHYIO HEHHOCTh, Pa3pyLInI
T€ €€ KIIOUYEeBbIE KOMIIOHEHTBI, KOTOpbIE KpailHE HYXHBI, JISI HOPMaJIbHOTO
GbyHKUMOHUpOBaHUS  opranu3ma. K  coxaneHuio, COBpEeMEHHas  MUIIeBas
MIPOMBIILJICHHOCTh, MaJI0 O0OpaIiaeT BHUMAHUS Ha TO, YTO BaKHEUIIME KOMITOHEHTHI
MWLM ~ Pa3pylIalOTCd TPUH  OYUCTKE, BBICYIIMBAHWM, HArpeBaHUM W  TIPU
3aMOpakMBaHWU. Tak, B TMPOLECCE OUUCTKM 3€PHO YTPAUMBAET CBOM BaXKHBIC
MUIIEBbIE  DJIEMEHTHI, PpACIOJOKEHHbIE B 000JOYKE 3€pHa - BUTAMUHBI,
AHTUOKCUIAHThl, aMUHOKHUCIOTHL. Eciu paccMoTperh BCE 3Tamlbl MPUTOTOBICHUS
MUIIEBBIX Macesl M KHUpa, TO MOXKHO yOETUTHhCS, 4TO CO cOOpa CeMsSH U 3epeH, MX
BBICYIIIMBAHUS, OYMCTKH, pPAa3JaBlIMBaHUs, HArpeBaHUsA, SKCTPAKIUHU, OTACJICHUS,
OYMCTKHM, YCTpaHEHHUs 3amaxa, B TOM WJIM HWHOW CTENEHUW KOHEYHBIA HPOLYKT
JUIIAETCS KIIFOYEBBIX MMUTATENbHBIX KOMIIOHEHTOB B PE3YyJIbTaTE CAMOOKHUCIIEHUS,
TUAPOJIN3a, U30MEPU3ALIUH, YTPAThl TOKO(DEPOJIOB.

B xauecTBe mprmepa 3aBUCUMOCTH LIEHHOCTH ISl 3I0POBbs YEJIOBEKa MPOAYKTa
MATAHUS OT CHIPhSI MOTYT OBITh JJAHHBIE O COCTABE HEHACHIIIICHHBIX JKUPHBIX KUCJIOT B
nojcoiaHedHoM maciie. [Ipu nomydeHuu maciia U3 ceMeyek MOJCOJHEYHUKA, B3AThIX
Ha 10-i neHb, COOTHOILIEHHE B TOTOBOM MPOJYKTE oMera-6/omera-3 paBHo 3:8, mpu
WCIIOJIL30BaHUU COOpaHHBIX cemedek Ha 30 JeHb 9TO COOTHOIIICHHE AocTturaer 12:1, a
Ha 90 nmenb ot 1mBereHus — 24:1. 3eneHpie GaHAHBI XaPAKTEPU3YIOTCS MEHBIIINM
TJIMKEMUYECKUM HHJEKCOM, YeM JKEINThIe crelible OaHaHbl, TMOCKOJbKY IOCIICIHNE
coziepkat OoJbIlle OBICTPO YCBOSIEMBIX caxapoB. Hamm mpeaku mpenMyIiecTBEHHO



ynotpeomsin GpyKThI ¥ OBOIIM 3a70JT0 JO0 TOTO, KaK OHU CcO3petoT. DpyKTH H
OBOIIM OO0JAJAalOT MOIIHBIM AHTUMYTAareHHbBIM H MPOTUBOPAKOBBIM 3P (DHEKTOM,
Onarojapsi HaJIMYMIO B HUX OOJIbIIEro KoJM4yecTBa (hJIaBOHOMUJOB M TIyTaTHOHA.
Oco0EHHO MHOTO AaHTUOKCHJIAHTOB B OKpAILIEHHBIX OBOIAXx H (pykTax. ITO
MOCIYXKWJIO  OCHOBaHHEM  AMEpPUKAHCKOMY  MPOTHBOPAKOBOMY  OOIIECTBY
PEKOMEHIOBATh €XEAHEBHOE YMOTPEOICHUE KaXKIbIM B3POCIBIM YEJIOBEKOM OT MSITH
JI0 BOCBMH DPa3jMYHBIX CBEXHMX OBoIEeH M (PpykToB. B mporiecce mpUroTOBICHUS
MWLM 3HAYUTENIbHOE KOIM4ecTBO (0T 5 10 80%) pacTUTENbHBIX aHTUMYTar€HHBIX
cyOcrannuii paspymraercs. 90% peiObero xupa, 6oraToro omera-3 KHCIOTaMHU B
mpoIlecce TMOATOTOBKM TOABEPracTcss THAPOrE€HU3alMU, KOTOopas yAalsieT 3TH
NPUPOJIHBIE  AHTHOKCUJAHTHL. bosiee TOro, wuCXols H3  TEXHOJOTUYECKOM
I1E€JIECO00Pa3HOCTH B yIIEpO TOJE3HOCTH JISI 3J0POBBS, PACHIUPSIOTCS IOCEBHI H
BBIpAI[UBAHUE TEX PACTCHUM U KMBOTHBIX, IPOAYKTHI U3 KOTOPBIX JIYUIlIE XPAHATCS,
HO JIMIIEHBI CTOJb HEOOXOJUMBIX [JIsi OpraHU3Ma 4YeJOBEKa JIETKO pa3pylliaeMbIX
MUIIEBBIX KOMIIOHEHTOB. Hampumep, OpHOpPUTET OTHAETCS PACTEHHUSIM, B Maclie
KOTOPBIX OOJIbIIIE COJIEPKUTCS KUPOB, OTHOCSIINX K KJIaccy oMmera-6 BMeCTO oMera-
3, MOCKOJBKY MOCJEIHUE OBICTPO OKUCISIOTCS U CYIIECTBEHHO COKPAIAIOT CPOKH
TFOJIHOCTH THUILIEBOTO MPOAYKTa. MexAay TeM MNOCHEAHSs TPYyIIa HEHACBIIEHHBIX
JKUPHBIX KHUCIOT, OYyIydyd TMPUPOJHBIM AHTHOKCHIAHTOM, HEOOXOoIuMa JUis
HOPMAJIbHOTO (YHKIIMOHUPOBAHUS MPAKTUYECKH BCEX KJIETOK OPraHoB M TKaHEH
YEJIOBEKa.

B pe3ynbrare aHTpPONMOTr€HHOM HAESATEIBHOCTH CEIbCKOXO3SIMCTBEHHBIEC YTOJIbs
O0O€THSIIOTCSI U UCTIBITHIBAIOT JAe()UIIMT MUTATENIBHBIX BelecTB. Kak cieactBue 3Toro,
BO MHOTHX CbEIOOHBIX PACTEHUSIX YMEHBIIACTCS COJCP)KAHUE >KU3HEHHO BaXKHBIX
coequnenui. Ilo nmanHbiM amepukanckux wucciegonareneit, 80% mnous CIIA He
MOTYT B HAcCTOSIIIIEE BpPEMS YIOBJIETBOPUTH MOTPEOHOCTU CEIHCKOXO3SIMCTBEHHBIX
KyJIbTYp B MUHEpaJlaXx U UX KOMIUIEKcax. B pe3ynbrare, ecnu B Havaine XX BEKa B
100 r mmuuara coxepxanock 157 mr kene3a, To B 1968 roay KoanuecTBO 3TOTO
MHKpODJIEMEHTa B JaHHOM pacTeHuu ynaio g0 27 mr, B 1979 — no 12 wmr, a B
HACTOSIIIee BpeMsi ero MeHbie 2 Mr. JIjisi yIoBIETBOPEHHSI CYyTOYHOM MOTPEeOHOCTH
B3pPOCJIOT0 POCCHUSIHMHA B >KeJie3€ Tepel IEPBO MUPOBOM BOMHOM JTOCTATOYHO OBLIO
ChECTh JIBa KPYIMHBIX 510JI0Ka. B HacTosIee BpeMs naxe ynorpedienue 1 kr 610K He
BOCITIOJIHUT CYTOUYHBIE MOTPEOHOCTH B 3TOM MUHepaie[8].

N3meHunach coluangbHas CTPYKTypa HacelieHWs, B Pe3ysbTaTe B HACTOSIIEE
BpeMs 3HAUUTEIbHAs YacTh HACEJICHUS MPOXKUBAET B MPOMBIIUICHHBIX IIEHTpaxX W,
MepecTaB y4acTBOBaTh B HEMOCPEJACTBEHHOM IIPOM3BOJICTBE MPOJIYKTOB IMHUTAHUS,
MPAKTUYECKU JIMIIEHA HATYpPajdbHBIX CBEXHX CEIbCKOXO3SHUCTBEHHBIX ITPOYKTOB
nutanus. B pe3ynbrare WHTEHCU(UKAIIMU TPOMBIIUICHHOTO IPOU3BOJICTBA C
UCIIOJIb30BAaHUEM YAOOpPEeHUH, TepOMIUAOB, (PYHTMUUIOB MOJy4aeMble MNPOIAYKTHI
MUTaHUS CTajJu CYIIECTBEHHO YCTYNAaTh MO COACP’KAHUIO >KM3HEHHO HEOOXOJIMMBIX
MUIIEBBIX CYOCTaHIMN B JIECSITKU pa3 TeM MPOJyKTaM, KOTOPbIE MPOU3BOAMINCH TI0
TPAAUIMOHHBIM TEXHOJIOTHUSIM.



OnpeneneHHoe 3HAYEHUWE B HEAOCTATOYHOM IIOHMMAaHHH B COBPEMEHHBIX
YCIOBUSIX BAXXHOCTH  MCIOJIb30BAHMS B  €XKEIHEBHOM  pAlMOHE  YEJOBEKa
HEJIOCTAIOIINX JKU3HEHHO BAXKHBIX PETYJSITOPHBIX MMEET U CIOXKHUBIIAACS CHUCTEMA
TOBAapHO-JICHEKHBIX OTHOIIEHU B oOyiacTu 31apaBooxpaHeHus. I[IpousBoauTenu
dbapManeBTUYECKUX MPErnapaToB, TOPMO3SAT BHEAPEHHE B TOBCEAHEBHYIO >KU3HBb
rpakjaH NMPOOMOTUKOB U MPOAYKTOB (PYHKIMOHAIBHOTO MUTaHUA. JJid yIydileHus
CUTyalluM, TpeOyeTcsi OrpomMHasi MpOCBETUTENbHass paboTa, dYTOOB yOeauTh
HaceneHue Poccun, B 3HAYMMOCTM M TIOJIE3HOCTH IIMPOKOTO HCIIOIb30BAaHUS B
paIMoHe MUTAaHUS MPOAYKTOB (HYHKIIMOHATIHLHOTO Ha3zHAYCHUS(TUIICBBIC MPOTYKTHI-
aJanTOTCHBbIL. )

B nHacrosiee BpeMsi IpUXOAUT IOHUMAHUE HEOOXOJUMOCTH 3aMEHbI KOHLICTILINH
PAaMOHAIIBHOTO MHTAHMS HA KOHLEMNLIHIO ONTHUMAJIbHOTO 3J0pPOBOIO IHTAHHUS.
[TapagurmMa wuaen yJIOBJICTBOPEHHUSI TOJIOJA W THUILNEBOM OE30MaCHOCTH MEHSETCS
napajurMoil paccMOTPEHHUsS] THUIM, KaK BakHeWIero Qakrtopa coxpaHeHUs W
YIIYYIIIEHHS 370POBbS, CHUKEHUSI PUCKOB BOSHUKHOBEHUS 3a00JI€BaHUM.

B nocnegHue roasl BO MHOTMX CTpaHax MUpa PSAIOBBIE MOKYHATEIW MUIIEBBIX
IPOAYKTOB OOECIIOKOEHBI HE CTOJIBKO TEM, COJEPKUT JIM MHUILIA JOCTaTOUYHO KaJlOpUi
U TUTACTMYECKUX CYOCTAHIIMM M YAOBJIETBOPSIET JIM OHA BKYCO-apOMAaTHUYECKHUM
3ampocaM, CKOJbKO OKAa3blBa€T JM BbIOpaHHAas WMHU IMHIIA HAa OXUIAEMBIH
03710pOBUTENbHBIN 3P ekt Ha opranusM. [IpoBenenusiii B 15 ctpanax EBpomneiickoro
coro3a B 1996 roay ompoc nmoutu 15000 B3poCHbIX JIFOAEH mokaszai, 4yTo 9% u3 Hux
NpeXJe BCEro Mpu BHIOOpPE MPOAYKTOB MHUTAHMS 3aJyMBIBAE€TCS HAJa TEM, KaKOU
NO3UTUBHBIA A(P(DEKT Ha HMX 30pPOBbE OKAKET BBHIOPAHHBIA UMHU TPOAYKT. 32%
OTNPOIIEHHBIX OTMETUJIM, YTO yKa3aHUs Ha BO3MOKHOE O3J0POBHUTENBHOE ACHCTBUE
BBIOPAHHOTO MMH TPOJYKTa MPHU €ro MOKYNKE WIPAOT BaXHOE 3HAaueHue. Takum
o0pa3oM, Mpouecc MOHUMAaHUS W OCO3HAHMUS 3HAYEHUS HE3aMEHUMBIX (HaKTOpOB
MUTaHUs B MPOPUIAKTUKE HAPYIICHUS 370POBbS, YBEITUYCHUH MPOIOJDKUTEITLHOCTH
KU3HU, Hayajcs — JIOAM BCE yalle NMpHOeraroT K HCIMOJIb30BAHUIO OMOJOTHYECKH
aKTUBHBIX JT00aBOK, BKJIIFOUCHHIO B PAITMOH MUTAHUS (PYHKITMOHAIBHBIX MPOTYKTOB.

[Tutanne nOMKHO (HOPMHUPOBATHCS HA OCHOBE KJIFOUEBBIX MPUHIHUIIOB 3I0POBOTO
MUTaHUS C Y4eTOM (PAKTUYECKUX DHEProTpar, BEIMYUHBI OCHOBHOTO OOMEHA,
Bo3pacta. OCOOEHHO 3TO BayKHO B IETCKOM BO3pacTe.

310pOBO€ TUTaHUE — OJHO M3 0A30BBIX YCIOBUM (POPMUPOBAHUS 310POBBS
JeTel, MX TapMOHMYHOTO pocTa M pa3BUTHSA. HesznopoBoe mnuiieBoe MNOBEACHHE
dbopMHpyeT PHUCKM H30BITOUHOM Macchl Tela, caxapHoro auabera, 3aboseBaHUi
OpraHOB MHIIEBAPECHUS, DSHIOKPUHHOM CHCTEMBI, CHUCTEMbI KPOBOOOPAIEHUS.
[ToaTBepKA€HUEM PUCKOB CIIYXaT PETUCTPUPYEMbIE TTOKA3aTeNn 3a00JI€BAEMOCTH.

OCHOBHBIC TPUHIMIIBI 3J0POBOIO MUTAHUS, KOTOPHIC JOJKHBI OBITh YUTCHBI
npu QopMupoBaHMM MeHIO: 1) obecnedyeHwe pa3sHOOOpa3usi MeHI0 (OTCYTCTBUE
MOBTOPOB OJIFO/T B TEUEHUE JHS U JBYX CMEXKHBIX C HUM KaJICHIAPHBIX JIHEH); 2)
COOTBETCTBUE SHEPreTHYECKOW LEHHOCTH 3HEpro3arparaM, XMMHYECKOIO COCTaBa
oo - PU3HOIOTUYECKUM TTOTPEOHOCTSIM OpraHru3Ma B MaKpO- U MUKPOHYTPHUEHTAX;



3) wucmoib30BaHME B MEHIO OO/, PEUENnTypbl KOTOPBIX, MPEIyCMaTPUBAIOT
UCIOJIb30BaHUE IIAASIIMX METOJOB KYyJWHApHON 00paboTKH; 4) UCHOJIB30BaHUE B
MEHIO MUIIEBBIX MPOAYKTOB CO CHUKEHHBIM COJEP)KaHHUEM HACBILICHHBIX >KUPOB,
IPOCTBIX CaxapoB, MMOBAapEHHOH COJM; a TAaKXKe MPOIYKTOB COAECPIKAIIMX IUIIEBHIC
BOJIOKHA; MPOIYKThI, OOOTalllEHHbIE BUTAMUHAMH, MHKPOIJIEMEHTaMH, Oudumo- u
JaKTO- OakTepusMH U OHOJIOTMYECKH AKTHUBHBIMU JOOaBKaMM; 5) ONTHUMAaJIbHBIHI
peXHUM NMUTaHUS; 6) HANMYUE HEOOXOAMMOIo 00OpYIOBaHUS U MPOYUX YCIOBHM IS
NPUTOTOBJICHHUSI OJII0]] MEHIO, XpaHEHHSI MUILEBHIX MPOTYKTOB; 7) OTCYTCTBHE B MEHIO
IPOAYKTOB B TEXHOJOTMU HW3TOTOBJICHHUS KOTOPBIX HCHOJIb30BAINCH YCUIUTEIH
BKyCa, KpacuTENH, 3alpelieHHble KOHCEPBAHThI, MNPOIYKTOB, 3alpEIICHHBIX K
ynoTpeOJeHHI0; a TaKKe TMPOJYKTOB C HAPYIICHUSMU YCIOBUM XpaHEHHUS U
UCTEKIINM CpPOKOM TOJHOCTH, MPOAYKTOB MOCTYNUBIIMX ©0€3 MapKHPOBOUHBIX
ApABIKOB W (MiaM) ©0€3 CONPOBOIUTENBHBIX JOKYMEHTOB, IOJTBEPHKAAIOIINX
0€30MacHOCTb MUIIEBBIX MPOAYKTOB.
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4.2.2.Tema Ne 2 «OcHOBBI (pU3HOJIOTHM NIHILEBAPCHU)
Heab: ChopmupoBarh npeacTaBieHue O (U3HOIOTMM MHILEBAPEHUS, POJIU

HOpMaJIbHOM MUKPO(]IOPHI KUIIEYHUKA B (YHKIIMOHUPOBAHUM OpraHU3Ma.
KoHTpoJibHBIE BOIIPOCHI:

. Urto uzyuaet Hayka Tpodoiorus?

. Kakue Baxnelmme KOMIIOHEHTH! TUIIK, HEOOXOAUMBIE JJISl TIOACPKAHUS
HOpPMaJbHOIO 0OMEHa BEIIeCTB, (PYHKIMOHUPOBAHUS OPraHOB U TKaHEH,
rapMOHUYHOTO POCTA U pa3BUTHs, BaM n3BecTHBI?

3. Kakue oTaensl NUIIEBAPUTEIIBHOTO TpakTa Bel 3Haere, ux poip B

MAILIEBAPEHNH.

Kakast ponp neueHu B npouecce NUIeBapeHus?

HasoBure n3BectHbie BaM THIBI NHIIEBAPEHUS.

Kakue (pyHKIMH BBIONHIET NUILEBAPUTEIBHBIN TPAKT?

[lepeuncnure GyHKIMH, BHITOIHIEMbIE HOPMAIbHOU MUKPODIOpOH

KHILIEYHUKA?

N —

Nk

CnpaBouyHble MaTepUAJIbI 110 TEMe:

Bonbuias ponb B M3yu4eHUH MEXaHM3MOB MUILEBAPEHUS U YCTAHOBJIEHUU OOIIHUX
3aKOHOMEPHOCTEM yCBOEHMS MHWINM MPUHAICKNAT akagemMuky A.M. VYronesy,
cozaasuieMy B 1980 roy HOBYO MEXIUCHUIUIMHAPHYIO HAYKy TPO(OIIOTHIO.

Tpodonoruss - 3T0 «Hayka O THUIIE, NMUTAHUM, MHUIIEBBIX CBI3IX W BCe
Ipolleccax YCBOEHHS MUIIM HAa BCEX YPOBHSAX OpraHu3alid >KUBBIX cHUCTeM (OT



KJIETOYHOro 10 OuocdepHoro)». A.M. VYroneBeiM OblTa MpeIOKEHA TEOpUs
«aJICKBAaTHOTO MUTAHUS», OCHOBHBIMU MOCTYJaTaMH KOTOPOTO SIBJISIETCS MPHU3HAHMUE,
YTO BCE KOMIOHEHTHI UMK (HYTPUEHTHI U Oa/UIaCTHBIC BEIIECTBA) HEOOXOUMBI JIJIs
no/Iep>KaHus MOJIEKYJIIPHOT'O COCTaBa OpraHM3Ma U BO3MEIICHUS €T0 IIACTHYECKUX
W DHEPTeTHYECKUX 3aTpaT; BKIIOYAIOT B c€0sl MOTOKH MUTATEIIBHBIX U PETYJISITOPHBIX
cyOcTaHIuii; OajdaHC NHUIIEBBIX BEIIECTB B OPraHU3ME IOJJICPKUBACTCS 3a CYET
BBICBOOOXKICHUS OTACIBHBIX HYTPUEHTOB M3 CJOXKHBIX II0 COCTaBY ITHIIEBBIX
MPOAYKTOB 32 CUET MOJIOCTHOTO, MEMOPAHHOTO, BHYTPUKIETOYHOTO MUILEBAPECHUS, a
TaK)kK€ MUKPOOHOTO CHHTE3a OaKTePUSIMHU MUIIEBAPUTEIILHOTO TPAKTA.

Ucxons u3 teopuu anekBatHoro nutaHusi (A.M.Yronesa), nns HOpMaJIbHOU
KU3ZHEICATCIILHOCTH OPraHu3My HEOOXOIUM TUTACTUYECKHA U OJHEPTeTUYECKUM
MaTepHa, a TakKe pa3HOOOPa3HbIC PETYIATOPHBIC CYOCTaHITNH, KOTOPBIE TTOCTYIAIOT
B OpPTaHU3M C MUIIEBLIMU MTPOAYKTaMHU.

Paznuyaror miectb Ba)KHEHITUX KOMIIOHGHTOB ITHMIIHM, KOTOPBhIE HEOOXOIUMBI
OpraHu3My IJis TOJJep>KaHus OOMEHa BeIIecTB, (DYHKIIMOHHPOBAHUS OPIraHOB H
TKaHeW, JUI pocTa U OOHOBJIEHHS KJICTOK OpraHM3Ma - 3TO BOJa, OCNKH, KUPBI,
YIJIEBOJIbI, MUHEPAJIbHBIE BEIIECTBA U BUTAMUHBI. [Ipexie uem opraHu3M yCBOUT UX,
OHM TIOJIBEPTaIOTCS PacCHISIICHUIO Ha 0ojiee MPOCThIE JIEMEHTBI. DTO MPOUCXOJIUT
OJrarogaps mpolieccam IUIIEeBapeHHS.

[lumeBapeHne — O3TO  COBOKYHNHOCTh  (DM3WYECKUX, XUMHUUYECKUX H
(hU3MOIOrNYECKUX MPOLIECCOB, B PE3YyJbTAaTe KOTOPHIX MO BO3IEHCTBUEM (DEPMEHTORB
MUATATEJIbHBIC BEIIECTBA PACIICIUISIIOTCS Ha 00Jiee MPOCThIe XUMUUECKUE COCTMHECHMUS,
CIIOCOOHBIE€ BCACBIBATLCS YEPE3 CTEHKY KENYJA0UYHO-KUIIIEYHOTO TPAKTa, MOCTYIATh B
KPOBOTOK M YCBamBaThCsl KJIeTKaMu opraHusma. [Ipu 3Tom B mporiecce muiieBapeHust
MUATATEJIbHBIC BEIIECTBA, MOCTEIIEHHO MPOJBUTAsCh UYepe3 MUIIEBAPUTEIIbHBIN TPAKT,
MPOXOJAT CYMMApHO€ pACCTOSHHE TIOpSIKAa JECATH METPOB. OTHU MPOIECCHI
MPOTEKalOT B  ONPEACICHHOW  MOCJIEAOBATEIbHOCTH  BO  BCEX  OTAeNax
MUIIEBAPUTEIIFHOTO TpakTa (MOJIOCTH PTa, TJIOTKE, IMHUIIEBOJIE, KEIyIKe, TOHKOU H
TOJCTOM KHMIIKaX C y4aCTUEM TICYEHM M SKEIIYHOrO MY3bIps, MOHKETyI0UYHOU
)Kenesbl). ToabKO MUHEpaIbHbIC COJIH, BOJa U BUTAMHUHBI, yCBAaUBAIOTCS YEIIOBEKOM B
TOM BHJI€, B KOTOPOM OHU HAXOJAATCS B muIe. beaku, supbl U YrieBoibl MONaJal0T B
OpraHu3M B BUJIE CJIOKHBIX KOMILIEKCOB. UTOOBI OHM YCBOMIIMCH, TPEOYETCS CIOXKHASL
dbu3nyeckas U XuMHu4deckas rnepepadorka. Kpome Toro, KOMIIOHEHTBI MMHIIH JTOHKHBI
MpeABAPUTEILHO YTPATUTh CBOKO BHUIOBYIO CHEIUM(DUYHOCTh, MHAYE OHH OyIayT
MPUHUMATHCS CUCTEMOM MMMYHUTETA KaK 4y>KepOJIHbIC BEIlleCTBA.

[lumeBapeHue HauyMHACTCS C U3MEJIbUEHMS TMINA B POTOBOM TIOJIOCTH,
YBIQXHEHHUS €€ CIIIOHOM, TMEepBUYHOrO MeTaboim3Ma W TpaHChOpMalUuM IO
BO3/eiicTBUEM (EPMEHTOB CJIIOHBI (aMuiIa3bl, MPOTEWHA3bl, JHMasbl, (GocdaTassl,
PHK-a3b1). Cpeansis mpoa0 KUTENIBHOCTh TPEOBbIBAaHUS MUIIM B MOJIOCTH PTa JOJDKHA
cocTaBlATh nopsiaka 15-20 cek. B ciiyyae cokpanieHuss BpeMeHU HaXOKICHUS MUIIH
B MOJIOCTU PTa, HAPYIIAKOTCS MPOLIECCHl MUIIEBAPEHUSI, COOTBETCTBYIOIINE JaHHOMY



Y4aCTKy MUIIEBAPUTEIBLHOIO TpakTa (M3MeEIbYEHHUE, paclaj Kpaxmajaa Ha MpPOCThIe
caxapa).

Hanee cnemyer »Tam  NEpPEeABMKEHHE  IHIIEBOTO  KOMKa 3a  CYET
MEPUCTAIBTUYECKUX JBW)KECHUN MBI TJIOTKM M MHIIEBOJA B KEIYIOK. AKT
TJIOTaHMUS BKJIIOYaeT B cels (azy poTOBYIO (MPOM3BOIBHYIO), TIIOTOYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), THUIICBOJHYI0 (MEUICHHYIO HENpou3BOJIbHYI0). Cpenusis
MPOJOJKUTEILHOCTh BPEMEHM MPOXO0XKACHUS IHUILEBOTO KOMKa 4Yepe3 MHUIIEBOJ
cocTaBisieT 2-9 CeK, W 3aBUCUT OT IUIOTHOCTH IMuM. /[[ns mnpenorBpaiieHus
oOpaTHOr0O TOKAa TIMIM, a TaKKe pa3rpPaHUYCHUs BO3JCHCTBHS Ha Hee
MUIEBAPUTEIIBHBIX dbepMeHTOB, MUILEBAPUTETBHBII TPaKT obecrnieueH
CIIEUAIBHBIMU KJIAlTAaHAMM.

[TuiieBoil KOMOK, MOMAaB B KEIYJI0K, B TEUCHUE TPEX-ISITH YaCOB MOJIBEPracTcs
MEXaHMYECKON U XUMHUYECKON 00paboTke (1o BO3IECUCTBHUEM KEITYJOYHOTO COKa U
MPUCYTCTBYIOIIUX B HEM COJITHOM KHCJIOTBI, KOTOpasi 00€CIIEUNBAET KUCIYIO CPEy B
JKETYJIKE, BBI3BIBACT JICHATYpallUI0 U Ha0yXaHue OeJIKOB, aKTUBUPYET MENCHHOTEHBI,
OKa3bIBaeT OaKTepUIUIHBIN 3(QeKT; MerncuH- nepeBapuBaeT OeIoKcoIepKalnue
MUIIEBbIE  TPOAYKTHI). Jlumomutuueckass  aKTHUBHOCTh  JKEIYJAOYHOTO  COKa
CIIOCOOCTBYET PACHICIUICHUIO 3MYJIBIMPOBAHHBIX JKUPOB MoJioka. OOpa3yromiascs B
JKETyIKE B 3HAUYMTENIBHBIX KOJUYECTBAX CJIU3b, C OIHON CTOPOHBI, BBIIOJIHSET
3alUTHYIO (QDYHKIIMIO, 3aIUIIAs CIIU3UCTYIO JKeMyJIKa OT JECHCTBUS COSTHOM KUCIIOTHI,
a TaKXKe CIY)KUT MCTOUYHUKOM DSHIOTCHHBIX OENKOB JJIsI MX TOCIEIYIOIIeH
YTUIN3AIUU MUKPOOPTraHW3MaMU TOJICTOM KHUIIKHU. B jKelyJake MpUCYTCTBYET TaKkKe
crenuanbHbId (pakTop, 00ecrneunBarONIMi B 1ajJbHENUIIEM YCBOCHHE BUTaMUHA By,.

[Tocne »xenynka NUIIEBOM KOMOK TONAMAaeT B TOHKUM KHUILICYHUK, JJIMHA
KOTOpPOro J0oCTUraeT 6,5 MeTpoB. KHIlIEUHBIN COK B 3TOM OT/I€JIE€ NUILIEBAPUTEIIHLHOTO
TpaKkTa UMEET IICJIOYHYIO CPEly 3a CUET MOCTYIUICHUS B TOHKHM KHUIIICUHHUK >KEJIUH,
COKa TMOJDKEIYJOYHOM JKele3bl W BBIJCNCHMH CTEHOK KuileuHuka. Cok
MO/KETTYIOYHONW  JKeNe3bl COJEPXKHUT Takue (EepMEeHThl, Kak aib(ha-ammuiiaza
(pacmerisier  yrameBoasl), PHK-JIHK-nykieassr (pacmienisitoT  HYKJICHHOBBIC
KHUCIIOTBI), JIMMAa3bl (PACIIEIUISIOT KHUPbI), MPOTea3bl (PaCIICIUISIOT OCNKH) B BHUJC
nposH3UMOB. Bcero B kuie4yHoM coke oOHapyxkuBaercs Oosee 20 (epmeHTOB
(?HTEpOKHMHA3BI, TeNnTHAa3bl, ¢ocdara3pl, HyKIea3bl, JIMMa3a, aMuiias3a, JIaKTasa,
caxapaza W Ap.). Y JIOAEH, MPOXKUBAKOIIMX B PAa3HbIX PErHOHAX, BCTPEYAIOTCS
WHJUBUAYYMBI, y KOTOPBIX OTMEUaeTCsl HEJOCTATOYHOCTh MPOIYKIHHU (epMeHTa
JIaKTa3bl, YYaCTBYIOIIECH B yTHJIM3ALUK JaKTO3bl. OCOOCHHO YacTO ATOT BPOXKIACHHBIN
nedext oOHapyxkubaetcs y xuteneit (40-100% nonynsauun) Azuu u Adppuku. Cpeau
JIUI CITABIHCKOTO MPOUCXOXKACHUS (PYCCKHE, OENOPYChl, YKPAaUHIbI) AEPUIUTHOCTD
JakTa3bl oOHapyxuBaetcs y 10-15% mpeacraButeneit momyssium.

B TOHKOM KHUIIIEYHUKE TMPOUCXOJUT W BCACHIBAHUE OCHOBHOM MAacChI
00pa30BaBIIUXCS TPOCTHIX XUMHUYECKUX (¢parMeHToB muiyd. He mnepeBapeHHbIE
OCTaTKU MHUIIM Jajee MOCTYyHalT B TOJCTHIA KHUIIEYHUK, B KOTOPOM OHM MOTYT
HaxoauThcss oT 10 mo 15 yacoB. B 3TOM oTnene NHIEBAPUTEIBHOTO TpaKTa



OCYILECTBIISIIOTCSI MPOLECChl BCachiBaHUS BOAbI (10 10 11 B CyTKH), MUHEpaIbHBIX
COJIeH, MPOTEKAIOT OCHOBHBIE MPOIECCHl MHUKPOOHOW MeTadoNM3aluu OCTaTKOB
NUTATEIbHBIX  BEHIECTB, IMOCTYNMBIIMX HM3BHE WM  00pa3oBaBIIMXCA B
MUIIEBAPUTENBHOM  TpakTe. [IpofoiKUTENbHOCTh TIpoliecca MUINEBAPEHUs Y
3JI0POBOT0 YEJIOBEKA COCTABIISIET B 3aBUCUMOCTH OT CTPYKTYpPbl MUTaHUSI COCTABIISET
ot 12 o 36 yac.

BcacbiBanue ocyliecTBIsIeTCs] Ha BCEM MPOTSKEHUU MUIIEBAPUTEIBHOTO TPAKTa,
MOBEPXHOCTh KOTOPOTO0 MOKPBITA BOPCHUHKAMH, PA3IUYAlOUIMMUCS [0 CTPYKTypE H
(GYHKIIUM B 3aBUCUMOCTH OT CBO€M Jokanuzanuu. Ha 1 MM ciu3ucToil mpuxoauTcs
30-40 BopcuHOK. BcackiBaHWe OCYIIECTBISIETCS 3a CUET peaiv3alldd HECKOJIbKHUX
MEXaHU3MOB (TIACCUBHBIA  TpaHCHOPT, oOjeryeHHass aud¢y3us, aKTUBHBINA
tpancnopt). Ilpu stom, 50-60% mnpoaykToB Merabonu3Ma OEIKOB BCACHIBACTCS B
nBeHaauarunepctHon kumke, 30% - B ToHkoW m 10% - B TONCTOM OTHENE
KHMILIEYHUKA. YTIEBOABl BCACBIBAIOTCS TOJIBKO B BHJIE MOHOCAaxapoB, IPH 3TOM
IIPUCYTCTBHE B KUIIEYHOM COKE COJIEW HATPHs CYIECTBEHHO MOBBIIIAET CKOPOCTh UX
BcaceiBaHus. I[IpoaykTel MeTaboiiM3Ma JKUPOB TaK K€, Kak U OOJBIIMHCTBO
NOCTYINAIIMUX C MUIIEH BOMO- U KUPOPACTBOPHUMBIX BHUTAMHHOB, BCACHIBAIOTCS B
TOHKOM OTJI€JI€ KUIICYHHKA.

BaxHyr0 poJib B IIpOIECCE MUIIEBAPEHUS UTPAET NIEYEHB, B KOTOPOU MPOUCXOIUT
oOpazoBanue kenuu. JKemdb CrmocoOCTBYET SMyJbralliil >KHPOB, BCACHIBAHUIO
TPUTIIMUEPUAOB, aKTUBUPYET JHUMNA3y, CTUMYJIUPYET MEPUCTAIBTUKY, UHAKTUBUPYET
NENCMH B JBEHAJUATUIEPCTHOW  KHILIKE, OKAa3blBaeT OaKTEpULMIHBIA H
OakTepuocTtaTuueckuii 3(PQGeKT, YCUIMBAET THAPOJIU3 U BCachlBAaHUE OEIKOB U
YIJEBOAOB, CTUMYJIUPYET MpOJU(epalnio d3HTEPOLUUTOB, IPOLUECChl 00pa30BaHUs U
BBIJICJICHUS JKEITYH.

BOJABIIMHCTBO TaCTPOMHTECTHHAIBHBIX TOPMOHOB B XHMHYECKOM OTHOIIEHHH
MIPEACTABIISIOT COOOM MENTH/IBI M OKA3bIBAIOT MHOKECTBO pa3HO00pa3HbIX d(DPeKToB
Ha (YHKUMU MUIIEBApUTEIBHOIO TpakTa W oOMmeHa BemiecTB. OHU BIMSIOT Ha
CEKPELMIO BOABI, SJEKTPOIUTOB U (EPMEHTOB, MOTOPHYIO aKTUBHOCTH KEIYyAOYHO-
KHMILIEYHOIO TPAKTa, BCACBIBAHWE BOJBI, 3JIEKTPOJMTOB W INMTATEJIbHBIX BEILECTB,
JESITENIBHOCTh ~ CEPACYHO-COCYJUCTON  CUCTEMbI, (PYHKIMOHAJIbHYIO aKTUBHOCTD
SHAOKPHHHBIX KJIETOK MUILEBAPUTEIBLHOTO TPAKTA U IPYTUX SHIOKPUHHBIX KEJE3.

B 3aBucuMocTH OT MPOUCXOXKACHUS (PEPMEHTOB paziIMyaloT TpPU THUMA
nuuieBapeHus: 1) 3a cuer (epMEeHTOB, CUHTE3UPYEMBIX Kelle3aMu 4YelloBeKa; 2) 3a
cyeT (EepMEHTOB, CHUHTE3UPOBAHHBIX MHKPOOPTaHM3MaMu; 3) OCYIIECTBISIEMOE
dbepMeHTaMu, COJIEpXKAIUMHUCS B COCTaBE MPUHUMAEMOMN TTUIIIH.

B  3aBucumMocTM  OT  JOKaJIM3alMW MHILEBAPEHUE TMOJPA3JEISAI0T  Ha
BHYTPHUKJIETOYHOE, KOT/Ia MPOLIECChl TUAPOIN3a MUTATENbHBIX BEIIECTB MPOUCXOST
BHYTPH KJIETOK (32 CUET JIM30COMAIbHBIX (DEPMEHTOB), U BHEKJIETOYHOE (ITOJIOCTHOE U
MPUCTEHOYHOE).

Takum 00pa3oM, MUILEBAPUTENBHBIA TPAKT B OPraHU3ME YEJIOBEKA BBIMOIHSET
HECKOJIBKO (DYHKIIUH:



1) cexperopHast GyHKIHS - XapaKTEpU3yeTcsl 00pa30BaHUEM MHUIIIEBAPHUTEILHBIX
COKOB (CJIFOHBI, KEJIYA0YHOTO, MOKEITYJOYHOTO, KUIIEYHOTO COKOB U JKEITUH);

2) MoTopHasi GyHKIHUS - 3aKJII0YAETCA B )KEeBAHUU, TJIOTAaHUH, TIEpEMEIIUBaHUH,
NepeIBMKCHUH MMUILY 10 MUIIEBAPUTEIBHOMY TPAKTy U YJAJICHUIO U3 OpraHu3Ma He
nepeBapuBaeMbIX  OCTAaTKOB, B  JIBIDKGHHMM BOPCHUHOK M  MHKPOBOPCHUHOK;
OCYUIIECTBJISIETCS. MYCKYJaTypol MHINEBAPUTEIBHOTO armapaTa Ha BCEX JTamax
KOHBEHEPA;

3) BcacwiBaTenbHas (yHKUIMA - 3aKIIOYAETCd B TMOCTYIUICHUM W3 TMOJIOCTH
KEITyT0YHO-KUIIIEYHOTO TPAaKTa B KPOBOTOK MPOAYKTOB PACIICIUICHUS OEIKOB, JKUPOB
U YIJIEBOJIOB (AMUHOKHUCIIOTHI, TIUIEPHH, KUPHBIC KUCIOTHI, MOHOCAXaPHIbI), BOJIBI,
COJIEH, JIEKAPCTB U APYIUX COCIUHEHUM;

4) BHyTpHUCEKpeTOpHas (DYHKIHS - 3aKIIOYAIONMIAsCs B BBHIPAOOTKE TOPMOHOB,
OKa3bpIBAIOINX PETYJIUpYIOIee JEHCTBHE Ha MOTOPHYIO, CEKPETOPHYIO U
BCACHIBATEIbHYIO (DYHKIIMHM MUIIEBAPUTEILHOTO TPaKTa (FaCTPUH, CEKPETHH U IPYTUE
TOPMOHBI);

5) akckperopHass (yHKIMS - OOECIEeYMBAET BBIJCICHUE MUIIEBAPUTEIHHBIMU
JKeJe3aMU B MOJIOCTh JKENTyI0YHO-KUIIIEYHOT'O TpaKTa MPOyKTOB 0OMeHa (MOYEeBHHA,
aMMUaK, EJITYHbIE MUTMEHTHI), BOJbI, COJIEH TSKENbIX METaJUIOB, JICKAPCTBEHHBIX
penaparoB, KOTOPHIE 3aTEM yIAJSIOTCS U3 OpraHUu3Ma;

6)  sBIUsAETCA ~ MECTOM  OOUTaHUs CUMOMOTHYECKHX  aCCOIMAIIHMA
MHUKpPOOPTaHU3MOB.

HopMmanpayto MUKpOGIOPY MHUIIEBAPUTEIBHOTO TpakTa C COBPEMEHHBIX
MO3UIMK  CIeAyeT  paccMaTpuBaTh  KaKk  MHOXECTBO  MHUKPOOHMOIICHO30B,
XapaKTePU3YIOMINXCS OMpPENEJICHHBIM COCTABOM M 3aHUMAIOMIUX TOT WM WHOU
OMoTONm B OpraHU3Me dYeNIOoBeKa. JTa MHKpOQJopa BKIIOYAET IECATKA U COTHU
pa3HOOOpa3HBIX BHUAOB MHUKpPOOPTaHM3MOB. HemocTraTok wiM M30BITOK TOTO WA
WHOTO CyOCTpaTta Wid MeTaboJauTa CIYKUT CHUTHAJIOM JUIsl YCHJICHMSI pOCTa WU
ru0eiar COOTBETCTBYIOILIEIO 3BEHA IKOJOTHUECKON cucTeMbl. B mporiecce aBomonuu
MOCTOSIHHBIE MTPEACTABUTEN HOPMAJILHON MUKPOGIOPHI MPEeBpaIaInch BO Bce Ooee
B3aMMOCBsI3aHHOE 11e710€e. OTHOBPEMEHHO /ISl TOCTHKEHUSI 00JIbIei 3P pekTuBHOCTH
mpoucxonuiia U - cnenuanmzanus ux QyHknui. [logoOnas wuHTErpamuss u
cnieruanu3anysa GyHKIUNA MO3BOJISIET HOPMAJIbHON MHUKPO(]IIOpE 3I0pOBOTO YeIOBEKa
BBICTYNAaTh KakK €IWHOE IIeJI0e, COIVIACOBAHHO paboTaroiiee B HWHTEpecax BcCe
CHCTEMBI OPTaHN3Ma, B KOTOPOM OHa JIOKAJIM30BaHa.

C MomeHTa poXIeHHS peOEeHKa, €ro KoXKa M CIHM3HUCTBIE O0OCEMEHSIOTCS
MUKpPOOPTraHW3MaMH, WX YHCIO U pa3HooOpasue OIpenemnsieTcss COCTaBOM
MUKpPO(DIOpEl MaTepu, MEXaHW3MaMHU pOJIOB, CAaHUTAPHBIM COCTOSHUEM CpEIbl, B
KOTOpPOH OHM TIPOXOJWJIM, THIIOM BCKapMmiuBaHus. K HacrosmemMy BpeMeHH
BBISIBJICHBI HEKOTOPBIE OOIIME 3aKOHOMEPHOCTH 3aCECHUS JKETYJO0YHO-KUIICYHOTO
TpaKkTa 4elloBeKa MUKpOOpraHu3Mamu. Tak, yCTaHOBJIEHO, YTO B MEPBHIC YaChl U JHH
B KHUIICYHUKE HOBOPOXKIACHHBIX BCTPEYAIOTCS MPEUMYIIECTBEHHO MHUKPOKOKKH,
CTaUIOKOKKH, YHTEPOKOKKH W KIOCTPUIUHU. 3aTe€M MOSBISIOTCS SHTEPOOAKTEpUU



(KuIeYHple TaJlo4ykd), JakToOanmmuiel U  Oudumodakrepun. Co BpemMeHEM B
KUIIIEYHUKE TMOSBIAIOTCS, a 3aTeM HA4YMHAIOT mpeo0sasaTh HECIOPOHOCHBIE
obnraTHo-aHadpoOHble OakTepun (OuduaoOaKTEpUn, 3yOaKTepuH, OaKTEPOHUIBI,
CTPENTOKOKKH,  crnupuwiuibl). g  Toro  4ToOBl ~ MUKpOOHast  SKOJOTHUs
MUIIEBAPUTEIBHOIO TPaKTa HOBOPOXKICHHBIX MO CBOEMY COCTaBy MpUOIM3UIACH K
TaKOBOW y B3pOCIbIX, TpeOyeTcss HEeCKOJbKO JeT. OcoOeHHO 00miIbHa MHUKpodopa
HUOKHUX OT/IEJIOB MHIIEBAPUTEIILHOTO TpakTa. 37ech OOHApYKEHBI MPEACTABUTENIN
6onee 500 BumoB GakTepuil. Yucno aHa3poOHBIX MHUKPOOPTAaHU3MOB B 3TOM 00sacTé
3I0pOBOTO B3pocioro uenoBeka Oonee yem B 100 pa3 mpeBbIIaeT TakoOBOE IO
COJIEPYKaHUIO adPOOHBIX OaKkTepuil. IHTEPOOAKTEPHH, BKIIIOUAS] KUIICUHBIC TTATOYKH,
CTadUIOKOKKH, TPUOBI W ApPyrHe a’poObl, COCTABISIIOT HEMHOTHM Oojee 1-4% wu
paccMaTpuBaloTCs  Kak  Jo0aBoyHas WM ciaydvaiiHas — mukpoduiopa. Ha
XKU3HeoOecneyeHne MUKpoQhIopbl KUIIEYHUKA YEIOBEKA B CPEAHEM PACXOAYETCA 10
10% nocTynuBLIEH ¢ TUIIENH SHEPTUH.

[IpeacraButenn HOpPMaIbHOW MHUKPOGMIOPH MPUCYTCTBYIOT B OpraHU3MeE
YyeJioBeKa B BUJIE (PMKCUPOBAHHBIX K OIPEACIICHHBIM pElEeNnTOpaM MUKPOKOJIOHUMH,
3aKJIIOYEHHBIX B OWOIUICHKY. buorieHka, kak nepuarka, MOKPHIBAET KOXY H
CJIU3UCTBIE OTKPBITHIX OKPY’KAIOIIEH CpeJie MOJIOCTEH 340POBOI0 YEJIOBEKA U COCTOUT
U3 9K30M0JIMCAXapUIOB PA3TUYHOTO0 COCTaBa MUKPOOHOTO MPOUCXOXKIICHUS, 8 TAKXKe
MyIIMHA,  MPOAYUHUpPYyeMOro  OOKaJOBUIAHBIMM  KJIETKaMu  ciau3ucthix. C
(YHKIIMOHATBFHOW TOYKH 3pEHUS] OMOIJICHKA PETYIHUPYET B3aUMOOTHOIICHUS MEXIY
MaKpOOPTaHU3MOM M OKpYy»Karomieu cpenou. llonmamaromuii B OpraHU3M HCXOIHBIN
MUIIEBOM CyOCcTpaT B pe3yJibTare MHUKPOOHON TpaHchopMaluu mpeBpaniaeTcs B
MPOMEKYTOUHBII JMOO KOHEYHBIM MPOAYKT C TOM WM HHOM OHOJIOrMYECKOM
aKTUBHOCTBIO.

HopwmainbHast Mukpodiiopa v poayKThl €€ MeTaboInu3Ma:

1) yuacTBy1OT B:

1.1. perynsiuuu ra30BOro COCTaBa KUIIEYHUKA U APYTUX MOJIOCTEH OPraHU3Ma;

1.2. Mmetabonu3me OCITKOB, YIJICBOAOB, JIMITUAOB U HYKJICHHOBBIX KUCIIOT;

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

1.4. oOecrieyeHUM  KOJIOHU3AIMOHHOW  PE3UCTEHTHOCTH, MPEIOTBpAIas
OPWKHUBJICHHE ¥ Pa3MHOXKEHHE B KHIIEYHUKE UYKXEPOJHBIX OpPraHU3MOB WIIU
3aceyieHne TeX WM WHBIX 00JlacTel MUIIEBAPUTEIBHOIO TPAKTa HECBOWCTBEHHBIMU
JUTSI HUX BHJIaMH MHKPOOPTaHHU3MOB);

1.5. pemupKymnsSIuu CTEPOUIHBIX COCIWHEHUH U JPYrUX MaKpOMOJEKYII
(BKJTFOYAst IEKapCTBEHHBIE TIpETaparhl);

1.6. neTokcUKaMu HK30T€HHBIX U SHAOTEHHBIX CyOCTPaTOB;

2) obnagaroT  MOP(OKMHETUYECKUM  JEHCTBUEM  (CTUMYIUPYIOT  POCT
AMUTETUATBHBIX KIETOK, CKOPOCTh MX OOHOBIICHHS HA CIHM3UCTBIX, MEPHUCTAIBTHUKY,
BITUSIIOT HAa KOJIMYECTBO MOTPEOIIEMOMN TTUIIH U T.1.);



3) BBINONHSIOT HMMMYHOI€HHYIO (YCHJIMBAIOT TyMOPaJIbHBIA M TKaHEBOMU
UMMYHUTET, CTUMYJHUPYIOT  (aroumro3, MOPOAYKIUIO  HUMMYHOTJIOOYJIMHOB,
UHTEPJICUKUHOB, IIMTOKUHOB);

4)cmyKaT HCTOYHUKOM 2HEPTrun (00pa3oBaHKE JKUPHBIX KUCIIOT);

5) TpoayHUpYIOT pa3HOOOpa3Hble OHOJOTUYECKH AaKTHUBHBIE COEIUHEHUS
(BUTAMUHBI, TUMIONOIUCAXAPU/IBI, TIEITUIOTIUKAHbI, AMUHBI, aHTUOMOTUKHU U JIPyTUe
COCJIMHEHUS C aHTUMUKPOOHOM aKTUBHOCTHIO, HeHponenTuabl, NO, HH]I0JIbI).

HopmanbpHast Mukpodiopa - HHIMKATOP (DU3HOJIOTHYECKOTO COCTOSHHS
MaKpoOpraHu3ma.

CoctaB MUKpo(IOpbl B OHOIJICHKE MOXXET HM3MEHSTHCS O] BIUSHUEM, Kak
pa3IMuYHBIX CTPECCOBBIX areHTOB, (PU3MOJOTUYECKOTO COCTOSIHUS — YeJIOBEKa.
MeauuuHcKkre U MEAMKaMEHTO3HBIE BMEIIATEIbCTBA, BKIIIOUAs MHCTPYMEHTAIBHOE,
XUPYPTUUECKOE WM JIEKAPCTBEHHOE BO3JIEUCTBUE, MOTYT HM3MEHHUTH IIEJOCTHOCTD
UMeEIOLIeiCcsl OMOIIIEHKH, UTO BEIET K yTpaTe €€ OTACIbHBIX (QYHKIHI.

Cpenu (dapMaKkoJOTHYECKMX  IpenaparoB HamOoJiee  BBIPAKCHHBIN
NoBpeXIaoImuidl 3GpGEeKT Ha HOPMATbHYI0 MHUKPO(DIOPY OKa3bIBalOT aHTUOMOTUKHU.
MHorue MMMYyHOJIEITPECCAaHThl B KOHIIEHTPAIUAX ONM3KUX K KIMHUYECKUM, TaKKe
UHTHOUPYIOT pocT OudumodakTepuii, JIaKTOOAIMIUI, SHTEPOKOKKOB M KHUIIIEUHBIX
najgouek. XUMHUOMpENapaThl, KaK MpaBUJIO, TAKKE BbBI3BIBAIOT JUCOMOTUYECKHE
u3MeHeHus. /luconoTnueckre NposBICHUS BBIPAXKAIOTCA B U3MEHEHUU a0COJIOTHOM
YHUCIIEHHOCTH aHa’pOOHBIX W JAPYTUX TMPOKAPUOTHUECKHX KIETOK, UX BHJIOBOTO U
HITAMMOBOIO  COCTaBa, CIEKTpa MW  KOJHMYECTBA 00pa3yeMbIX MHKPOOHBIX
MeTtabonuToB. Pa3zpaboTaHo  0oJibIlIOE  KOJIMYECTBO  TECTOB,  IO3BOJISIFOLIUX
OOBEKTUBHO CYAWTbh O COCTOSSHUA HOPMAJIbHOM MUKPOQIOPHI U €€ (PyHKIHNOHAIbHOU
AKTUBHOCTH, CTETICHH TTOBPEKICHHUS.

HopmainbHast Mukpoduiopa KMIIEYHHKA UMEET OOJIbIIOE 3HAYEHHE B YCBOCHHUH
OMOJIOTUYECKU aKTUBHBIX BEIIECTB U UX BHIPAOOTKE.

B pesynbraTe HapymieHus HOPMOOHOIIEHO3a BO3HUKAaeT JUCOAKTEpHO3.
JlucOakTepro3 KHUIIEYHHUKA SBISCTCS OJHUM U3 (PaKTOPOB, CIOCOOCTBYIOIIUX
3aTSHKHOMY, PELMIMBUPYIOIIEMY TEUEHHUIO LIEJIOro psijia 3abosieBaHUN (IUCHEncHs,
aJJIEPTUH, YaCThIe IPOCTYAHBIC 3a00I€BaHNs, TUTIOBUTAMIUHO3 B).

YcTaHoBieHO YeThIpe (POpPMBI IPOSBICHUS TUCOAKTEPHO03a, BIPAXKAIOIINECS:

1) HapyieHueM HIMMYHHOTO CTaTyca;

2) HapylIeHWEeM THIIEBAPCHHS U YCBOSIEMOCTH MUIIN, OTCYTCTBUEM amleTUTa
CHIW)KCHHEM CHUHTE3a BUTAMHHOB T'PYIIIHI B;

3) CHW)KEHHMEM TOJIEPAHTHOCTHU CJIM3UCTOM KUIIIEUHUKA K JACHCTBUIO MATOTCHHOM
MUKPO(DIIOPHI;

4) CH>)KEHHEM JIETOKCUKAITMOHHON CITIOCOOHOCTU MUKPOQIOPHI.

Ha npakrtuke Bce 3Tv GOpMbl, Kak MPaBUIIO0, BCTPEUAIOTCSI BMECTE, UTO SIBJISAETCS
pe3yabTaTOM MO3AHETr0 OOpalIeHHs 38 MEIUIIUHCKOMN MTOMOIIBIO.

Ycnexu, JAOCTUTHYTBIE B 0OOJACTM  MHUKPOOMOJIOTMYECKOTO  M3y4YeHUs
MUKpPO(DIOpHl KUIIEYHUKA YEJIOBEKa, MOCITYXWIH TPEINOChUIKON K pa3paboTke



JTUETHYECKUX U JIe4eOHO-MPOPUIAKTUYECKUX KUCIOMOJIOYHBIX MPOAYKTOB Ha OCHOBE
Lactobacillus, Bifidobacterium W  Streptococcus. 1 J1aBHBIM Ha3HAUCHHEM MAacCCOBOTI'O
yHOTPEOJICHUs] KUCIOMOJIOYHBIX MPOJIYKTOB SBISJIOCH MOAABJICHUE KHUIIEUHBIX
THWIOCTHBIX  OakTepwii,  JUKBUJIALMA  AUCOMOTHYECKUX  HApPYIIEHHH B
MUIIEBAPUTEILHOM TPAaKTe€ 3a CUeT BBEJACHHS B OpPraHU3M 4YeJOBEKa OOJIbIIUX
KOJIMYECTB >KUBBIX aHTAarOHUCTUYECKUX MOJIOYHOKHUCIIBIX OaKTepHUHA.

ﬂ,I/IC6aKTepVIO3, B 3aBUCMMOCTU OT XapaKTepa WU3MeHeHUA COCTaBa
MVIKpO(bJ'IOpr TOJICTOro KuevHukKa, rnogpasgendeTca Ha 3 cTeneHu.

JlucOakrepno3, Kak MpaBUJIO, COYETAECTCS C JPYTMMH NATOJOTHYECKHUMHU
CHUHJIPOMAaMH, ITO3TOMY MEPONPUATHUS 10 KOPPEKIIMHA HAPYIIEHHOTO MUKPOOHOIIEH03a
OCYIIECTBISIOTCS  OJHOBPEMEHHO C  JICUEHHEM  OCHOBHOTO  3a00JIeBaHUA.
[TonoxxurenpHble 3PPexTsl TpHu AUCOAKTEPHO3E JOCTUTAIOTCS HCIIOJIB30BAHUEM
NPOOMOTUYECKUX TMpEnapaToB WKW MPOAYKTOB, OOJAJAIONIMX MPOOUOTUYECKUMU
CBOVCTBaMH.

[Io cBoemy pnelCTBHIO NPOOMOTHYECKHE MPENapaThbl, MPUMEHSEMbIE IPU
IUCOAaKTEpUO3€e, pa3eIIsIFOTCs Ha KJIACChI:

1. Knaccuyeckue npobuotnku (U3 obnuraTtHom cropbl YenoBe4YecKoro
opraHuama: Konu-, bucdnaym-, nakTobakTepuH.).

2. CaMOSTMMUHUPYIOLINECS] aHTAarOHUCTHI (M3 IITAMMOB, HE XapaKTEPHbIX AJIs
opraHusma: 0akTHCYOTHI, OMOCTIOPUH, CIOPOOAKT).

3. KoMOunupoBaHHbie mpoOuoTuKu (OuduiaoHr, Oudukos, amumnoi, JIUHEKC,
OM00aKTOH, KUITAITU).

4. UmMmoOunu3upoBaHHbie Ha cOpOeHTe KuBbIe OakTepuu (OnbuIyMOaKTEpUH-
dopte).

5. KomOuHupoBaHHBIE ¢ TU30HUMOM (OUUIN3).

6. Ilpenaparbl - MPOAYKTHl MeTa0OIM3Ma HOPMAJbHOM MHMKPOQIIOPHI (XUJIaK-
dopte).

7. PekomOuHaHTHBIE - cyOanuH (OakTepun Subtilis, KOHTPOIUPYIOUIUE CHUHTE3
o.2-uHTepdepoHa).

Haun6Gonee 2¢dekTUBHBIM CpencTBOM MPOMUIAKTHKY U JICUCHUS AUCOAKTEpHO3a
SBJISIOTCS TIpenapatbl OupuayMOaKkTeprHa.

Xopowmnii 3Q¢peKT NepBUYHOW U BTOPUYHOM NPOPHIAKTHUKUA AMCOAKTEpHO3a
JIOCTUTAETCS  WCIOJh30BAaHHMEM OTEYECTBEHHBIX  KHCIOMOJIOYHBIX  IPOIYKTOB,
ounomopoxeHHoro. JIBa ctakaHa kedupa B JIeHb WK OJIHA MOPIUS OMOMOPOKEHHOTO
00€eCleynBalOT OpPraHuW3M IMOJIE3HOM MHUKPO(DIOpOH, CYTOYHOM MOTPEOHOCTHIO
KaubI[Usl, BUTAMHHOB W aMHUHOKHCIOT, HEOOXOOUMBIX [UIS TPEIyNPEKICHUS
OCTEOIopOo3a.

O eKTMBHOCTL MCNONb30BaHNA OUOMOPOXEHOro B NpodunakTuke
ancbaktepno3la Yy peten Obina wuccnegoBaHa Ha 6asze  GHOOXETHbIX
[AOLLKOMbHbIX yypexaeHun r. Omcka. ViccneposaHwe npoBoAMIIOCb B Tpu
aTana: nepBbli 3Tan - OLEHKa 3[0poBbA AeTen nepen NpoBeAeHUEM
9KCMNepuMeHTa; BTOpPOM 3Tan - 3KCNepuUMEHTarnbHbiA, BKMOYan Bblaady



6buomopoxeHHoro (6 Hepgenb) C nocnegywwum  HabniogeHnem  3a
COCTOSIHMEM 3[0pOBbS OeTerh U HacTpoeHua - 3 Mecsaua; TpeTunm atan -
9KCMEepUMEHTarbHbIA, BKOYan MNOBTOPHYH Bblaavyy OGMOMOpPOXeHHOro (6
Hedenb) ¢ nocneayrwmumMm HabnaeHeM 3a COCTOSHMEM 340pPOBbSA AEeTEN U
HacTpoeHus - 3 mecsALa.

B nccneposaHne 6bino BkntoveHo 179 pgeten, nocewaBlumx AOWKOSbHbIE
opraHusaumm, M3 Hux 92 pebeHka COCTaBUIM «OCHOBHYHO» Tpynny (aetu
nosflyyaBLUME C PauMOHOM MUTaAHUA BUOMOPOXEHHOE), 87 - «KOHTPOJSIbHYIO»
rpynny (AeTn KoTopble nuTanucb No obblMHOMY MeHIo). [Ina obecneyeHus
AOCTOBEPHOCTU UCCNeAOBaHUA MUHMMarbHas YUNCNEHHOCTb OeTen [OMXHa
6bina coctaBnATb He MeHee 37 yen. [pynnbl HE pasnuyanucb NO BO3pacTy
(p>0,05).

Ona anHamunyeckoro HabnageHus 3a COCTOAHWEM 340POBbA OETEN Ha
nepuog,  9KcnepuMmeHTa  OblNM  BBEOEHbl:  «KapTbl  MeaMUMHCKOro
HabnoaeHma», COCToABLUME W3 MacnopTHOM W cneuumanbHon 4acten. B
cneuunarnbHyld YacTb BKJOYanacb UWHGopmauma no  KIAUHUYECKUM
nposiBfieHMaM 3aboneBaHMM M Hanuumio Xanob Ha 340poBbe (KOXHbIE
MOKPOBbl, XapakTep CTyfla W ero KpaTHOCTb, ApyrMe Xanobbl);
«poanTenbckne UHOPMaLMOHHbIE KapTbl», BKKYawowWwaa nHgopmaumo oT
poautenen o daktax nonyvyeHusa pebeHKoM  cneunanu3npoBaHHOM
MEANLMHCKOW MOMOLLM 1 aHTMOMOTMKOTEPANUN, a TakXe O Hanuuum y aeten
Xanob Ha coCTosHME 3[40pOBbA - Xanobbl CO CTOPOHblI XEnNyaovHo -
KULWWEYHOro TpakTa, annepruyeckme KOXHble MposBeHusa, Xxanobbl co
CTOPOHbI OPraHoOB AblXaHus, NPoYne; «ONPOCHUK poanTeENnen», BKAOYABLUWMI
BOMpPOCHI O HAacneACTBEHHbIX 3aboneBaHusX, MCUXMYECKOM U (DU3NYECKOM
pa3BuTUN pebeHka C MOMEHTa POXAEHUSA, IMOLMOHANTbHOM COCTOSHUN.

B xope wuccnemoBaHua |y  OeTend  TpPOekpaTHO oOTbupanca Ha
bGakTepuonornyeckoe uccnegoBaHue Kan (4o NepBoro Kypca npuema, nocrne
HEero M rmnocrne BTOPOro Kypca npuema), Oonpepensnucb nakrtobakTepuu;
6udpungobaktepun; SHTEPOKOKKW; knocTtpuamn; E. coli tunnynble, E.
colinakTo3oHeratuBHble, E. coli remonntuyeckne; op. yCrioBHO NaTOreHHble
9HTepobakTepumn; CTaUNOKOKK 305IOTUCTbIA; CTAadUNOKOKK CanpodUTHLIN,
anuaepManbHbIi; ApoxckenonobHble rpunbbl pona Candida;
HedpepMmeHTUpyowme 6aktepun; naTtoreHHble 6akTepun. WccnepoBaHus
BbIMOSHANUCE B AKKpPeAMTOBaHHOM MCMbITaTeNIbHOM flabopaTOpHOM LIEHTPE
(atTectaT akkpegutauum NePOCC RU 0001.510193).

Mo aaHHbIM NabopaTopHOro KOHTPOMS B Havasne 3KCnepuMeHTa Bce AeTu
(BHYTPM OCHOBHOW U KOHTPOSIbHOW rpynn) 6binm pa3dbuTtbl Ha ABe rpynnbl -
AETU CO 300pOBOM MUKPOQIIOPON U AeTU C NposiBNEeHnaMn amcbakrepunosa,
Npu 9TOM BTOpas rpynna nogpasgenanacb Ha Tpu noarpynnbl (B
COOTBETCTBUM C Knaccudpumkaumen pucbaktepmoza no W.b. KyBaeBon u
K.C.Tapopo, 1991 rop) - ancbakreprno3 nepBon cTeneHu (paHHas rpynna



XapakTepu3oBanacb CHMXeHuemMm Ha 1 - 2 nopsagka konunyectBa 6uduao- u
nakTobakTepuin, KuUWeYyHoW nanoudku); auncbakrepuo3l BTOpOM cTeneHun (Ha
cdoHe cHMXeHusa copepxaHusa oudnao- n naktobakrepun Ha 1 - 2 nopsaka u
6onee, BbIABITAJIOCb yBeJNn4eHmne KoJinm4yecTBa YCIMOBHO-MATOrNeHHbIX
CTaCbVIJ'IOKOKKOB, YCINOBHO-IMaToreHHas cbnopa nmmMmena remMoJimTnyeckme
CBOWCTBA); ancbakTepnos TpeTben CTerneHu (xapakTepuayeTtcsa
3HAa4YUTEsIbHbIM  YMEHbLUEHNEM  KOJINYEeCTBa aH83pO6OB (6VI(DI/I,EI,O- n
naktobaktepun ) un yBenuyeHunem aspoboB (106-7 KOE/mn u Bbiwe.),
Hannune rpmbos poaa Candida, cTadMNOKOKKOB.

PesynbTaThl uccienoBaHus - epes] NpOBEIeHUEM dKCIIEpUMEHTa (TIepBbIN Tan
UCCJIEIOBAHMSI) CTATUCTUYECKUX pa3JIMYUi B YAaCTOTE U CTENEHU MPOSBICHUSA
nrcOaKkTepro3a B OCHOBHOM M KOHTPOJIbHOW Tpyrmmax He Obuto (p=0,375). SBnenus
nucOaKkTepruo3a pa3HOM CTENEHW BBIPAKEHHOCTH oTMedanuch y 77,2-80,9%
oOcnenoBaHHbIX JAeTeil. Tperbss crTeneHb AucOakTepro3a ormedanack B 2,1%
OCMOTPEHHBIX, BTOpas creneHb —y 35,2% neren, nepsas —y 30,1%.

Ha BrOpoM »3rTame Hay4YHO-IpaKTUYECKOW (MCCIeqoBaTENbCKO) padboThl
(3KCHepeMEHTAIbHOM) - y JE€Teil OCHOBHOM TIpPYMIbI YacTOTa OTKJIOHEHHH OT
HOPMAJIbHBIX 3HAYeHUI OMPua00aKkTepuil, THMMYHON KUIIEYHON MATIOUKH, KUIIEYHOU
MaJO4YKd C TEMOJUTUYHECKUMHU CBOMCTBAMHM, 30JIOTUCTOTO CTa(HIOKOKKA, TPUOOB
Candida u nedepmeHTHUpYIOIIUX OaKTEpUil CYIIECTBEHHO CHHU3MWJIACK; MOKa3aTeNH
MMEJIA CTATUCTUYECKHA 3HAYMMBIE Pa3Iuyusl M0 CPABHEHUIO C KOHTPOJIBHOW IpyMHmou
(p=0,000...). YneneHBIl BeC JeTel C MPOSBICHUSMU AUCOAKTEPHO3a 3HAYMMO HE
WU3MEHUJICSA, HO TIPU 3TOM CYIIECTBEHHO COKPATHJIOCHh KOJMYECTBO JETEW CO BTOPOM
CTETNIEHBIO JUCOAKTEpHO3a M COOTBETCTBEHHO YBEJIMYUIIOCH KOJWYECTBO JNETEU C
IIEPBOU CTEIIEHBIO.

ITocne mpoBeneHUss TPETHErO ATala HKCCIEAOBAaHMS YIEJIbHBIM BEC AETEH C
MPOSIBJICHUSIMU TUCOAKTEpPHO3a B OCHOBHOM Tpyrme cocTaBisin 36,3%, mpu 3Tom
MPOSIBIICHUIN TPEThEl CTENEHU CPEelr NETEed «OCHOBHOI TpymHmbl HE HAOII0IAI0Ch,
pacrpoCTPaHEHHOCTh BTOPOM CTeneHu cokpaTtuiack 10 9,1% (puc.1). Pe3ynbraThl 1o
KOHTPOJIBHOW Tpynme CTaTUCTUYECKH 3HAYUMBIX pPa3IMuuil € TIEPBBIM JTalioM
HCCJIEIOBAHUN HE BEISIBUIIM.

AHanu3 JAUMHAMUKH TIOCEIIAeMOCTH  JIOUIKOJIBHOW OpraHu3aluyd  Mocie
peanu3aluMyd BTOPOrO M TPETHEro JTama MCCIEI0BAHUS CBUAETEIBCTBOBAIL O
CTaTUCTUYECKU 3HAYMMOM MEHBIIEM KOJIMYECTBE MPOITYCKOB CPEAM JIE€TE OCHOBHOM
IPYIIbl, COCTABUBIIEM — 2,3 THSI B MECSIII, IO KOHTPOJIbHOU rpymnmne — 4,8.

K d4uciy mNoOKUTENBHBIX pE3YJIbTAaTOB SKCIEPUMEHTA CIEAYyET OTHECTH
CYIIIECTBEHHOE COKpAIlICHHE Kajlo0 Ha aJUIeprUYeCKUe pEeaKIuu, JePMaTHUTHI,
HapYIIEHUs ACITEIBHOCTH JKEITyJ0YHO-KUIIIEYHOTO TpakTa y aereil. Takxke Bce 0e3
UCKJIFOYEHHUS POAUTENN OTMETHIM YJIYUYIIEHHE MCUXO0-3MOLUHUOHAIBHOTO COCTOSIHHS
JeTel B IHU, KOTJIa JIETSAM BbI1aBaJIOCh MOPOKEHHOE.

[lo pe3ynbTaTam BBINOIHEHHOW paOOThl OBLIO CHENAHO 3aKIIOYEeHHE 00
3¢ ()EKTUBHOCTH BKJIIOYEHUSI B OCHOBHOW pAIMOH NHUTAHUS pPeOCHKA MPOJYKTOB



NpOOMOTHYECKOTO JIEHCTBUS B (pOpME KypCOBOTO HAa3HAUYEHHS B KA4ECTBE BTOPOTO
3aBTpaKa WJIH ITOJIIHHKA. I1o ntoram IICPBOI'0 U BTOPOI'O KypcCa (HpOI[OJI)KI/ITeJII)HOCTI)
KaXa10ro qukKJiia 6 HCI[GJIL) ImpucMa 6I/IOM0pO>K€HHOI‘O y IleTeﬁ OTMEYAJIOCHh CHNXKXECHUC
BBIPA’KCHHOCTHU ,ZII/IC6aKT€pI/IOBa, COKpAIICHUC KOJIMYCCTBA I[GTGﬁ C I[I/IC6aKT€pI/1030M,
COKpalICHHUEC ’)kajio0 Ha IlI/IC(bYHKHI/II/I KHIICYHUKA, aJUICPTHYCCKUC PCAKIUU H
ACPMATUTBI, TAKXKC OTMCYAJIOCH YIYUIICHHC IICHUXO-3MOLMOHAJIBHOTO COCTOSHHUA
,HeTeﬁ, IIOBBIIIAJIACh [HOCCIIacCMOCTDb A€TbMHU ,ZIOHIKOJIBHOﬁ OpraHu3aluu.
YnoTpebieHrne OMOMOPOKEHHOTO HE TMPHUBEIO K POCTy OOpamaeMoCTH IeTel 3a
MCHHHHHCKOﬁ IIOMOIIIBIKO C CUMIITOMAaTUKON 3a00J1€BaHUIl BCPXHUX AbIXATCIbHBIX
nyTeii B Mepuoj MOBBIIIEHHOW  3a00J€Ba€MOCTHM TPHUIIIOM M OCTPBIMH
pecniupaTOpHbIMU HMH(EKIMAMHU. J[aHHBIX, CBHUIETENBCTBYIOUIUX 00 YXYyJIIICHUH
300POBbA PCCIIOHACHTOB, HC BBIABJICHO.

Takmum obpa3om, nony4veHHble BbIBOAbI, MO3BONAT PEKOMEHAOBATbL C
Luenbo npodunakTMkn aucbakteprmosa W €ero nposBfEHUA Yy [eTen,
BKJIIOUYEHNE BUOMOPOXEHOro B OCHOBHOM PaUMOH NMUTaHWA OETEN.
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Heab: OOecneunTh HadWuue HEOOXOAMMBIX B TOBCEIHEBHOM JKHU3HM 3HAHHM O
MUIIEBON 1 OMOJIOTMYECKON IIEHHOCTH MTPOIYKTOB, OJIF0]1, MEHIO.
KoHTpoJsibHBIE BONIPOCHI:
1. YTo noHMMaeTcs MoJI MUILEBON LIEHHOCTBIO MPOAYKTa?
2. Yewm ompenensieTcs yCBOSIEMOCTh MUIIEBBIX BELIECTB?
3. Uro nonumaetcs noj 6uosiornueckoi 3PeKTUBHOCTHIO MPOTYKTOB?
4. Poib BUTaMUHOB Ha TNPOLECCHl pPOCTa W Pa3BUTUS peOEHKA, WCTOYHHKHU
BUTAMHHOB.
5. Ponp MHKpO- M Makpo3JIEMEHTOB Ha IMPOLIECCHI POCTa M Pa3BUTHs PEOCHKA,
MCTOYHHUKH MUKPO- U MaKpOAJIEMEHTOB.
6. UTto nmoHuMaeTcsl Mol MUIIEBOM T0OABKOU, U NI KaKUX LEJIed UX UCIIOIb3YIOT
B M3TOTOBJICHUH MMUILEBBIX MPOAYKTOB?

CnpaBo4yHble MaTepHAJIbI 110 TEMe:

Pacnipenenenre KOMIIOHEHTOB IHINM YEJIOBEKA HA OCHOBHBIE U HE OCHOBHBIC
(BcmoMoraresibHble) JOCTaTOYHO YCIOBHO. s pocta M pa3BUTHUS HEOOXOAMMO
NOCTYIIJIEHUE OPraHWYECKUX M HEOPraHMYECKUX BEUIECTB, KOTOPBIE B PE3YJILTATE
paciiernyieHuss M OMOCHMHTE3a IIpeBpallaloTCsi B  OUOJIOTMYECKUE CyOCTparthl,
o0ecnieunBaOIIie HEOOXOAUMBIA OajaHC SHEPreTUYEeCKOro M IJIACTHYECKOTO
maTepuana. B pesynbrare 00ecrneyMBAaIOTCS  YCJIOBUS  HEOOXOAMMBIE  JJif
TapMOHUYHOTO POCTAa M Pa3BUTHS PACTYIIEr0 OpraHu3Ma, OOHOBJIEHHS KIETOK,
OpraHOB U TKAHEW, a TaKKE€ HAKOIUIEHWE DHEPTrUU, HEOOXOIUMOU ISl BBINOIHEHUS
KU3HEHHO HEOOXOAUMBIX (PYHKIMI OpraHu3Ma.

[TumeBbie cyOcTpaThl, OOECHEUYMBAIOIIME OpPraHu3M HHEPreTUYECKUM MU
IUIACTUYECKUM MaTepHUajioM, MOTYT paccMaTpUBaThCs KaK OCHOBHBIE KOMITIOHEHTBI
nuu. [IpuMeHuTeNnbHO K YENOBEKY, K TaKOBbIM MOKHO OTHECTH BOLY,
HEOPraHUYECKUE COJIU, OCJKH, YIIIEBObI, )KUPbl 1 BATAMUHBI.

[InmeBasg LEHHOCTh NPOAYKTA - IOHATHE, OTPAXKAIOIIEE IOJHOTY MOJE3HBIX
CBOMCTB MPOJIyKTa, BKJIIOYAs CTENeHb o0ecreueHus: (PU3noIoruueckux nmoTpeoHocTein
4eJIOBEKa B IMHUILIEBBIX BEIIECTBaX M 3HEpruu. lIumeBas HEHHOCTh XapaKTepu3yercs,
Opekae BCEro, XMMUYECKUM COCTaBOM MpPOJYKTa, C yYETOM MOTPeOJeHUs] €ro B
OOIIETIPUHSATHIX KOJMYECTBAX, U SHEPTeTUUYECKON LIEHHOCTHIO.

Kpurtepuem onieHKH KauecTBa MUIIEBOM LIECHHOCTH siBJIsieTcs coaepkanue B 100 T
CbeIOOHOM YacTW TMPOJIyKTa OENKOB, >XHPOB, YriIeBOAOB (B TI), HEKOTOPBIX
BUTAaMHHOB, MaKpO- U MHUKpPO3JIEMEHTOB (B MTI), dHEpreThueckas IeHHOCTh (B KKaJl
uin k/[x), monosHUTENbHbIE TTOKa3aTeau. B cBA3M ¢ yeM MMEHHO 3Ta uHpopManus
HAHOCHUTCSl Ha TUKETKE (MapKUPOBOYHOM SIPIIBIKE) BCEX PEANM3yeMbIX B TOPrOBOMU
CETH MPOAYKTOB.

[TumeBbie BeliecTBa yCBauBalOTCA OpraHM3MOM HEOAMHAKOBO. Ha ycBosiemocThb
KOMIIOHEHTOB NHINM BIUSAET UX (Qopma CBS3M B MNPOAYKTE, HAJIWYHE IMHILIEBbIX
BOJIOKOH, CIOCO0 KyJTWHApHOW 0O0pabOTKH, HAMMYME COCAMHEHHH, CIIOCOOCTBYOIIMX
Jy4dlieil  yCBOSIEMOCTH, MPUCYTCTBUE WM  OTCYTCTBHE psJla BUTAMHUHOB,



GyHKIIMOHATFHOE COCTOSIHME OpraHu3ma, Hamuwuue 3abosneBanuid. [lostomy ciemyer
pa3IuyaTth TIOHSATUS «IIHUINEBas IIEHHOCTb» TMPOAYKTOB MHUTaHUA M «peaybHas
MUIeBas LEHHOCTh». [IpUYMHBI  HEOJMHAKOBOM  YCBOSEMOCTH  Pa3JIMYHBI.
VYcBosieMocTh  Oenka, Hampumep, MOXeT Kojebatbes oT 70 g0 96 %,
MaKpOdJIEMEHTOB, TakuxX Kak ¢ocdop, kanpiuii, marauii — ot 20 mo 90%,
OOJIBIIMHCTBA MUKPOAJIEMEHTOB (Keje30, MUHK U T.1.) — oT 1 1o 30 %. Taxxke B
IIUPOKHUX TIPEesiaX BapbUPYETCs YCBOSIEMOCTD KHUPOB, YTIIEBOJOB U BUTAMHUHOB.

bonee YacTHBIMM TOKa3aTENSIMHU, XapaKTEPU3YIOIIUMHU THUIIEBYIO IIEHHOCTD
MIPOYKTOB, SBIIIOTCS OMOJIOTHYECKAs, YHEPreTHYecKas IICHHOCTh M OMOJIOTHYECKas
3¢ (HEKTUBHOCTD.

buonornueckol IEHHOCTHIO HA3LIBAIOT ITOKA3aTe)lh KAueCTBa IHUIIEBOro OeJiKa,
OTPKAIOUIUN CTETIEHh COOTBETCTBUSI €r0 aMUHOKHCIOTHOTO COCTaBa MOTPEOHOCTAM
OpraHrM3Ma B aMUHOKHCIIOTaX JJisi CUHTE3a OeJika.

[Ton sHEpreTHYECKOM IEHHOCThIO IIOHUMAIOT KOJIUYECTBO dHEpruu (Kkami, kKJ[x),
BBICBOOOKIAaEMON B OpraHU3ME U3 MUIIEBBIX BEIIECTB MPOIYKTOB JJIsI 00ECIICUSHHUS
ero ¢usuonorndeckux ¢Gyukiui. Ilpu cropanmm B atMocdepe kuciopoma 1 T
YIJIEBOJIOB BhIZENsAeTCS B cpenneM 4,3 kkai, 1 r xupoB — 9,45 kkan, 1 r 6eIKoB —
5,65 kkan. Ho mnOCKOJBbKY TNHIIEBbIC BEIIECTBA YCBAMBAIOTCS OPTraHU3MOM
HETIOJHOCTBIO, TO IIPUHSATO, YTO 1 T OeIKOB IUIM 1aeT 4 Kkai, 1 T KupoB — 9 KKaul,
a yrimeBojioB — 4 kkan. Takum 00pa3om, 3Has XUMHYECKUM COCTaB IHIIH, JETKO
MOACYUTATh, CKOJBLKO SHEPTreTUYECKOT0 MaTepurasa moy4yaeT YeIoBeK.

buonoruueckast 3¢(PeKTUBHOCTSD - MOKA3aTeNIb KaueCTBA KUPOBBIX KOMIIOHEHTOB
MUIIEBBIX MPOAYKTOB, OTPAKAIOIIMN COACp)KaHHE B HUX IOJUHEHACHIIEHHBIX
KUPHBIX KUCTOT. buonornyeckyro 3¢(HEKTUBHOCTh KUPOBBIX KOMIIOHEHTOB MHUIIU
OLICHMBAIOT M0 KO3 duureHTy ouonornyeckoi a¢pdektuBHocTH. Ero pacuer ocHoBaH
Ha OMNpENENICHUH KOJUYECTBA BCEX JKUPHBIX KHUCIOT, BXOSIIMX B COCTaB XKHUpa.
[TomydeHHbIE TaHHBIE COMOCTABISIOT C TUIIOTETUYECKUM, «HICATBHBIMY KHUPOM.

bezomacHOCTh  NUIIEBBIX  MPOAYKTOB —  OTCYTCTBUE€  TOKCHUYECKOTO,
KaHI[EPOTCHHOT0, MyTareHHOTO WMJIM MHOTO HEOJAronpUsTHOTO JCHCTBHS MPOIYKTOB
Ha OpraHu3M YejIoBeKa MPH YIOTPEOJICHUU UX B OOIICTIPUHSITHIX KOJIMYECTBaX.

OtnaenbHBIE XMMHYECKHE COCAUHCHUS, BXOJSIIHME B COCTAB IIMIIHM, HA3bIBAIOT
HyTpHUEHTaMH (Makpo- W MHUKPOHYTpHEHTHI). K MakpoHyTpHUEHTaM OTHOCST
VIJICBOMBI, JIMMMIABI, OEJIKH, HEKOTOphble MHHEpAJIbHBIC BEIIEeCTBA, a K
MUKPOHYTPHUEHTAM — BUTAMHUHBI U P MUHEPaAIbHBIX coequHeHu. B coctap muim
BXOJST TaKK€ HEAJTMMEHTApHbIC KOMIIOHEHTHI, KOTOPhIC HE SIBJISIIOTCS MCTOYHUKAMMU
SHEPI'UM JJI1 OPTaHW3Ma U HE UCIIOJIB3YIOTCS B KQU€CTBE CTPOUTEIHLHOTO MaTepuaa.
DTO Tak Ha3bIBa€MblE OAJNIACTHBIE COSAMHEHUSI — LEJUII0N03a (KJIeTYaTKa), JINTHUH,
TIEKTUHOBBIC BEIISCTBA.

N3 92 BcTpeuaronmxcsi B MpUPOE XUMHUUECKUX JIEMEHTOB 81 oOHapyKUBaeTcs
B OpraHM3ME YeJIOBEKA. 22 OCHOBHBIX COCTaBIIAIOT 4-5% OT cpeaHero Beca 4eioBeKa.
12 xumuueckux snementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) Ha3zbiBatoT
CTPYKTYpPHBIMHM, TIOCKOJBKY OHHM COCTaBISAIOT 99% s1meMeHTHOro cocrasa



YEJI0BEUECKOT0 OPTaHn3Ma U BXOJIAT B COCTaB KJIETOK U TKaHEW opranm3ma. Mx taxke
Ha3bIBAIOT MakpoasieMeHTamMH. l[lorpeOHOCTh B HUX cocTaBisieTr or 10 Mr mo
HECKOJBKMX TpaMMOB B JieHb. Mukpoanementamu (17 ScceHUUaNbHBIX, T.€.
’KM3HEHHO HeoOxoauMmbix-Fe, J, Cu, Zn, Co, Cr, Mo, N1, V, Se, Mn, As, F, Si, Li, B,
Br) Ha3bIBAaIOT 3JIEMEHTHI, IPUCYTCTBYIOIME B OPTaHU3ME YEJIOBEKA B OUEHb MAaJIbIX
CJIeIOBBIX KoJinyecTBax. [loTpeOHOCTh B HUX OT HECKOJIBKUX MUKPOTPAMMOB JIO MT.
DcceHIUaNbHBIE AJIEMEHThl BXOJAT B COCTAaB Pa3UYHBIX (PEPMEHTOB, TOPMOHOB,
BUTAMHHOB, COCTABJIIIOT HEOOXOMUMYI0 B (DYHKIITMOHAILHOM OTHOIIICHWUU 4YacTh
Pa3TUYHBIX KJIETOYHBIX CTPYKTYP.

bonesHu, cBsi3aHHBIE C HapyIIEHHEM MHUHEPAIBHOTO COCTaBa, HOCAT HAa3BAHUE
MUKpPOAJIEeMEeHTO3bl. OHHM BO3HUKAIOT JHOO TPH HEAOCTATOYHOM IOCTYIUICHUU
ACCEHITUATBHBIX MHUKPOJJIEMEHTOB W/WIM HW30BITOYHOM IMOCTYIUICHUH B OpPTaHU3M
TOKCHYECKHX MHKPOAJIEMEHTOB. MEeEXIy »JJIEMEHTAaMH CYIIECTBYET MHOKECTBO
CUHEPTUYECKUE U AHTArOHUCTHUYECKUE CBSI3U. MUKpPOAJIEMEHTHI BIUSIOT Ha POCT U
pa3BUTHE 4YEJOBEKa, Ha TIPOLIECCHl JIbIXaHMs, KpPOBETBOPEHUS, HMMYHOI'€HE3a,
MOBEJCHUYECKUE peakiuuu, Ha MOphOGYHKIHUOHAIBHYIO JACSITENBHOCTh W JIPyTHE
(GyHKIUU BCEX OPraHOB M TKaHEH.

brnaronmapsi BoaHO-coieBOMYy OOMEHY B OpraHu3Me MOJJIEPKUBAIOTCS Ha
OTHOCUTEJIBHO CTAaOMJIIBHOM YPOBHE OCMOTHYECKOE [aBJIEHUE, OCYIIECTBIISIOTCS
dbusnonornyeckue PyHKIIMU U OMOXUMUYECKUE PEAKIIUU.

Jlnst Xopouiero caMO4yBCTBUSI YEJIOBEKY HEOOXOAUMO €XKEAHEBHO YIOTPEOJISITh
TaKO€ KOJIMYECTBO WHIINHM, KOTOpoe OBl B Mporiecce MeTabonm3Ma JaBajo €My
HEO0OXOMMOE KOJIMYECTBO SHEPTHH, MOKPHIBAIOIIEE dYHEPTOTPATHl HA BBHITIOTHIECMYIO
JBUTATEIBHYIO aKTUBHOCTh B TEUEHWE JIHsS, OCHOBHOW OOMEH (Heprus,
oOecrieunBaroIiasi paboTy OpPraHOB W CHCTEM OpTraHM3Ma, HaXOSIIETOCS B IMOKOE) U
cnenupUYeckn JTUHAMHYECKOE JCHCTBUE THIMU - DHEPTHs, KOTOPYI PacXoayeT
OpraHu3M Ha nepeBapuBaHue numm (Tadm.1).

Tabauua 1. IlpumepHbie 3HAYEHNSI CYTOYHOI MOTPEOHOCTH B SJHEPTUM
(KKaJ/CyTKH)



OcHoBHOR ToroBoe aHaueHue
obmMeH (kan/ir OcHoBHOI CYT OYHOI NoTpebHoCTH
BO3pACT maccel Tena) | obwed (kkan) | COOM {(kkan) | OA (kkan) B SHepruwW (kkan)
i} M M i} M il M i\ M i}

ot 1 o 2 net k95 R95 | 6237 | 6237 936 | 936 |4377| 4377 | 11550 11550

0T 2 oo 3 net 56,7 67 [ 6480 | 6480) 972 | 972 [45458| 45458 | 12000 1200,0

o1 3 go 4 net 541 541 | 7560 | 756,0 | 1134 (1134 |5306| 5306 | 14000 1400,0

o1 4 oo 5 net 519 519 [ 980 | M18,0 | 1377|1377 |644 3| 644 3| 1700.0 1700,0

o1 5 po 6 net 49 1 491 | 9720 | 972,0| 1458|1458 (6822 | 6822 | 18000 15000

o1 6 oo 7 net 46 4 464 |1026,0{10260{ 1539|1539 (7201|7201 | 19000 1900,0

o1 7 oo 8 net 437 | 43,7 |1080,0/10800(162,0|162,0| 7580 758.0| 20000 2000,0

o1 8 go 9 ner 401 401 |1107,0{11070{ 1661|1661 777 0| 777.0| 20500 2050,0

oT 9 po10mer | 375 375 [1161.0(11610) 1742|1742 (8149 8149 | 21500 21500

oT 10po11net| 356 356 [1188.0{1188,0| 1782 |1782|83358| 8338 | 22000 22000
oT 11 go 12 net| 321 350 [1188.0{1296,0|1782 1944|8335 9096 | 22000 24000
oT 12 po13net| 304 334 [12285|13365| 1843|2005 |8622) 9380 22750 247510
oT13pgo1dnet| 2569 30,2 [12555(13635| 1883|2045 (8812 9570 23250 252510
oT 14 po 16 net| 250 276 |1296,0{1404 0] 1944|2106 | 9096 | 9854 | 24000 26000
oT 16 po16net| 2510 264 |1323,0{15120{ 1985|2268 | 9286 |1061,2| 24500 28000
oT 16 o 17 net| 245 256 |1350,0{15660| 2025|2349 |9475(109591] 25000 29000
oT 17 po18net| 244 250 |1377,0{16200| 2066|2430 | 9665 [1137.0] 25500 3000,0

UenoBek moirydaeT SHEPTHIO, YIIOTPEOIsis MUY, COACPKAILYIO YTIEBOIbI, YKUPbI
u Oenku. IloTeHManbHAs SHEPrusi, 3aKIIOUYCHHAsT B XUMHUUYECKUX CBSI3X OTUX
COCIMHEHUI, BEICBOOOXKIAETCSl B pe3ysbTaTe aHadpoOHOro (0e3 yJacTus KUCIOpoa)
WJIU a3pOOHOTO0 (C y4acTUEM KUCIOpoja) oOOMEHa.

Jnsi u3MepeHHs SHEpPruu, 3aKJIIOYEHHOW B TOM WJIM HHOM MPOAYKTE,
UCIIOJIb3YETCsl ClIelMalibHAs €UHULA U3MepeHus s3Hepruu (kanopus). OnHa Kamopus
ATO TaKo€ KOJUYECTBO DSHEPrUH, KOTOpoe Tpedyercs, 4TOObl TOBBICUTH
temneparypy | r Boabsl Ha 1°C. B MexayHapoaqHON CUCTEME €IMHULL ISl ATUX LIEJICH
UCIIOJIB3YIOT JIPYTYI0 €IMHUILY, KOTOpash Ha3bIBaeTCs JKOYJIh. OJHA KUIIOKAJOpHs
(1000 kan) coorBercTByeT 4,19 xunomxoynen (kx). I[lpu okucnenuu 1 r yrieBoaoB
Boigensiercs 4,1 kkan (17,17 x/Ix), 1 v xupa — 9,3 kkan (38,96 x/x), 1 r O6enka —
4,1 xxan (17,17 x/]x).

Pekomennyemas mnuiieBas IIEHHOCTb MEHIO JUIsl JIeTE€H IIKOJBHOTO BO3pacTa
npuBe/ieHbl B TaOJ. 2,3. 3HaYeHUs, IPUBEACHHBIC B TAOIUIIE, OJIYYEHBI PACUETHBIM
MyTeM, OTTAJIKUBASACh OT CIEIYIOIIUX YYETHBIX JIaHHBIX — KaJOPUUHOCTh CYTOYHOTO
pauroHa — 2350 KkaJjl, MPOLEHTHOE pacHpeAcsieHue KaJOpUWHOCTH MO IMpUeMam
numy Ha 3aBTpak 20-25%, Bropoi 3aBTpak — 5%, o6ex — 30-35 %, momgauk 10-15%,
yxkuH 20-25%, BrOpoi y:xuH — 5%.

Tadanuna 2. PekomeHnayemMasi nuiieBasi IEHHOCTh CYTOYHOT0 MEHIO IJIf IeTell oT
7-mu g0 11-Ttu Jger



MToro (cymma benkoe,
Mpu emMBl NULLW JHepreTMUeckan UeHHOCT L (kean) HWpOB W YTNEeBOJ0E)
(meTwn or T-mu benku HWPEI VTN EBOAk B KKan
no 11 net) CpegH CpeaH CpeaH CpeaH
MWH| AR |[Makc| MWH | AR | makc| MuH | AA | Makc | MWH AA MakKc
3aETpaK 64,8 729 181,0(1459| 1641|182 3[259 3129173241 470,0 | 5288 | 587.5
BTopod 3aeTpak| 162 162 | 16,2 | 36,6 | 365 | 365 | 648 [ 648 | 648 [ 1175 | 1756 | 1175
obeg 897.21105,3) 113 [218.8| 237.0|255.3[3689.0|421.4[453.8| 705,0 | V63,6 | B22.5
nongHUE 3241405 466|729 91,2 |1094 (1297|1621 1945 | 235,0 | 2938 | 3525
WEKWH 64,8 729 |181.0(145,9/164,1|182.3[2593|291.7[ 3241 470,0 | 5288 | 587.5
BTOpPOR YHWH 16,2)| 162 |162| 365 | 365 | 365|648 | 648 | 648 | 1175 | 1175 | 1175
MTOro 292 324 | 357 | 656 | 729 | B02 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MIPOIOJDKEHUE TaOIUIIHI 2.
Mpuemsl nuww | JHepreTM4yeckan UeHHoCTe (B % oT obuiei KanopuitHOCTH 33 NpUeM ML)
(meTw oT T-mu Benkw HWpEI YT EB0 Akl MTOro
ao 11 net) cpen cpen CPenH CpeaH
MWH | HAA | MaKC | MWH | HAA |Makc| MWH | AR | makc| MUH | AR | Makc
3aeTpak 12,31 13,8 [ 163|276 31.0[345[49.0) 552 | 61,3 | 88,9 [100,0[111.1
BTOpoi 3aeTpak| 13,6 13,6 | 13,6 | 310 31.0 (31,0 552 | 552 | 55,2 [100,0/100,0(100,0
obeg 12,7138 [ 149|286 310|334 | 50,9 552|594 (923 |100,0(107.7
nongHUK 11,01 13,8 [ 16,6 | 248 | 310|372 | 441| 552 | 66,2 | 80,0 [100,0{120,0
WEHWH 12,313,868 [ 163|276 31.0[345[49.0) 552 | 61,3 | 88,9 [100,0[111.1
ETOPOA VWH 13,8 13,8 [ 13.6 310 31.0(31,0| 55,2 552 | 552 [100,0{100,0{100,0
MTOro 12 | 14 16 | 28 | 31 | 34 | &0 b5 61 80 | 100 ] 110
MIPOIOJDKCHUE TaOIUIIBI 2.
CooTHoWeHWe
Mpuemsl nuwm macca DenkoB, #MpoB W
(meTw oT T-mu Benkn HUphI YrNeBogbl YN EeBOAO0B N0 MAcCe
ao 11 net) Cpeq cpeg, cpen
MWH | HAA | MAKC| MWH | HAA | MaKC| MWH | HAA | makc| B M v
3aBTpak 16,2182 203|162 182|203 | 64,8|729]81.0 1 1 4
eTopoi aaeTpak| 41 | 41 [ 41 | 41 (41 ] 41 [162]162] 16,2 1 1 4
obeg 243|263 284 | 243|263 284 |97.2 (10531134 1 1 4
NongH1E 8.1 (101122 ] 81 [101)122 324 [405]48.6 1 1 4
WEHWH 16,2182 203|162 182|203 | 64,8|729]81.0 1 1 4
BTOPOA WKWH 41141 141 [ 41141 (41 [16.2 162 16,2 1 1 4
MTOro 73 61 | 89 | 73 | 81 | 89 [ 292 | 324 | 357 1 1 4

Taouanna 3. PekomMeHayemMasi nuieBasi IEHHOCTh CYTOYHOT0 MEHIO IJIf IeTeil oT
11-Tu JeT U crapue



Mprensl MU

JHepreTMJ4eckan UgHHOCT b (KKan)

Wtoro (cym

Ma benkoe,

MM POE W WTNEeBOA0E)

(eTH CTapue Benkn HUPLI VTN EBOA b B KKan
11 net)
CpenH CpenH CpejgH CpenH
MUH| AR |makc| muH | AR | makc| muH | AR | makc | MuH AR MaKc
3aBTpakK 748|842 |936)|168,4/1894|2105]|2994| 3368|3742 | 5426 | 6104 | 6783
BTOpoi 3aeTpak| 18,7 187 |18,7| 421 [ 421 421|748 | 748 | 748 | 1367 [ 1357 [ 1357
obeg 112 122 [ 131|252 6| 2736(294 7(4490[48656( 5239 8139 | 8817 | 94956
MO gHWE 374|468 | 561 84,2 (1062|126 3|149 7| 1871|2245 2713 | 3391 [ 4070
WHIMH 748|842 |936)|168,4/1894|2105]|2994| 3368|3742 | 5426 | 6104 | 6783
BTOPOI YHWH 18,7 187|187 421421 (421|748 | 748 | 748 | 1367 [ 1367 [ 1357
UTOro 337 | 3742 412 |757.8| 84201926 2 1347 | 1497 | 1647 | 244171 2713.0[2984 .3
MIPOIOJDKEHHE TaOIHUIIHI 3.
Mpnems N JHepreTMYecKkan LeHHOCTE (B % oT ofwel KanopuilHOCTY 32 NpUem nuwm)
Benku HWPEI YMEeBO Akl MTOro
(AeTw cTapwe
11 net)
cpen, cpen, CPegH CpegH
MWH [ HAA [ makc | MWH | HAA |makc| MWH | AA | Makc| MWH | AR | makc
3aBTpak 123[13.8 (163276 | 31,0])345[490 | 552 (613 88,9 |1000(1111
BTopoi 3aeTpak| 138|138 [ 1368 |310(31,0| 310|552 | 552 | 552 (100,0)100,0{100,0
obeg 127138 [149[286[31,0|334| 509|552 (594|923 |1000[1077
MongHWE 1M0[138[166|248[310)372| 441|552 | 66,2 80,0)|100,0{120,0
WHIMH 123[138 [ 163276310345 490|552( 613 88,9|100,0[1111
BTOPOA YBHWH 138[138[138[310(31,0])310] 552 k52| 5652 (100,0)100,0{100,0
MTOro 124138 [ 162279310341 497|552 | 60,7 90,0)100,0{110,0
MIPOIOJDKECHUE TaOIHUIIHI 3.
C 00T HOLLEH WE
Mpuemsl nuL macca DEeNKOB, W POE W
(LeTw cTapuue Benku HWpLI YIMeBoakH YN eB0J0B N0 MAacce
11 net) cpeg cpeg, cpeg,
MWH | HAA | M3KC| MWH | HAR | MAKC | MWH | HAR | Makc| 6 H v
33aBTpaK 18,7 210|234 (187|210 234|748 [842) 936 1 1 4
Topoi 3astpak| 4.7 | 47 | 47 | 47 | 47 | 47 [ 187 | 187] 18,7 1 1 4
oben 2811304327281 (304|327 1123121 6/1310] 1 1 4
MongHAK 54 117140 94 | M7 140|374[468] 56,1 1 1 4
WHIMH 18,7 210|234 (187|210 234|748 [842) 936 1 1 4
BTOPOA VHWUH 47 [ 47 | 47 | 47 | 47 | 47 | 187|187 18,7 1 1 4
MTOro 84,2 9361029 842 [ 936 [102.9)336,8|3742|4116] 1 1 4
Jlnst obecniedeHWs  DHEPTETHYECKOW  IIEHHOCTH  MHIIEBOTO
PEKOMEHyeTCsl I TPUTOTOBIICHUS OJIIOJ] KCIIOJNh30BaTh HAOOpPHI MPOJIYKTOB B

COOTBETCTBUH C TaOIHUIIEH 4.

OCHOBHBIM HMCTOYHUKOM DHEPTUU Yy YEJIOBEKa SIBIISIOTCS YIJIEBOJIbI, KOTOPHIC
MOCTYIAOT B OpPraHW3M TpH YMOTpeOJIeHuH xjeba, OBOIICH, (PpPyKTOB, MOJIOKA,
Kpaxmajia, CHpOTNoOB. B muineBapuTeIbHOM TpPaKTe 3TH MPOIYKTHI TOJ[ BIUSHUEM

aMnlia3 pacClICINIAIOTCA OO0 MOHOCAXapHuAOB (rmo1<o3a,

OOJBIIMHCTBO MOHOCAXapHU/bl MPEBPAIIAIOTCS B [IIIOKO3Y.

bpykTo3a,

palroHa

raJlakTo3a,
JakTo3a). MoHocaxapuabsl MOCTYMAalOT B KPOBOTOK, JIOCTUTAIOT TeueHU. B medeHu



Taouanua 4. CpeaHecyroyHbie HA00PbI NUIIEBOM MPOAYKTOB /I
NPUIOTOBJIEHHs 011011 B HeTTO (Ha 1 pedeHKa B CYTKH)

Hroro 3a cyTku
HaumeHnoBanue numieBoi NpoayKIMH WM TPYIIIBI MUIIEBON 711 12 net
MPOIYKIHH et u
No crapiie
1 | Xneb pkanoit 80 120
2 | Xi1e0 MIeHnIHBIN 150 200
3 | Myka nieHu4yHas 15 20
4 | Kpymsbl, 6060BbIe 45 50
5 | MakapoHHbIE U3/I€TIUS 15 20
6 | Kaprodens 187 187
OBomu (cBeXHE, MOPOKEHbIE, KOHCEPBUPOBAHHBIE), BKITIOYAS
7 | coyieHbIe U KBaIlIEHbIC™, B T.4. TOMAT-IIIOPE, 3€JICHb, T 280 320
8 | ®pyKTHI CBEXKKE 185 185
9 | CyxodpyKTbl 15 20
CoKH TJI0/JOOBOIIHEIC, HATUTKA BUTAMUHU3UPOBAHHEIC, 200 200
10 | B T.4. UHCTaHTHBIE
11 | Msco 1-ii kareropuun 70 78
12 | CybnpoaykTsl (1I€4eHb, S3bIK, CEPIIIIE) 15 20
13 | IITuna (upimista-opoitsiepsl HoTpouieHsle — 1 KaT) 35 53
14 | Pwi0a (duie) 58 77
15 | Monoko(2,5% - 3,0% m.11.kx.) 300 300
16 | Kucnomonoynas nuiieBasi npoayKius 150 180
17 | TBopor (5% - 9% m.1.x.) 50 60
18 | Crip 10 12
19 | Cmerana(15% - 20% m.1.k.) 10 10
20 | Macio ciuBo4HOE 30 35
21 | Macno pactutesbHOe 15 18
22 | SAmo, mr. 1 1
23 | Caxap™* 30 35
24 | Konautepckue Hu3aenus 10 15
25 | Yait 0,4 0,4
26 | Kakao-nmopomiok 1,2 1,2
27 | Kodelinplil HanmuToK 2 2
28 | Iposxoku xjiebomnekapHbie 1 2
29 | Kpaxman 3 4
30 | Cousp nuIeBasi NOBapeHHAst HOAUPOBaHHAS 3 5
31 | Cnenun 2 3

HOPMBI ITUTAHUS JOJI?KHBI OBITH YBCJINYCHBI HC MCHEC YCM Ha 10 %.

YMCHBIICHA B 3aBUCUMOCTH OT €ro COACPKAHUA HCHOJIB3yeMOI>'I TrOTOBOH MMPOAYKIIUU.

[Ipumeuanue: B mepuoj| NpOBEACHMs CIIOPTUBHBIX COPEBHOBAHMM, COOPOB (UTp), CIETOB U T.II.

* - coJIEHBIE U KBaIlIEHHBIE OBOIIN — He 0ojiee 10 % OT 001IeT0 KOJIMYECTBA OBOIIIEH.
** - B TOM 4HMCJe JUIS IPUTOTOBJICHHS OJIFO/I M HAITUTKOB, B CIIy4ae MCIOIb30BAHUS MUIIEBOM
MPOIYKIIMKM TPOMBIIUICHHOTO MPOW3BOJICTBA, COJEPIKAIIMX caxap, Bbada caxapa JO/DKHA OBITh




N306biTOK 00paszoBaBiieiicss B Tmpoliecce MeTadoiu3Ma YIieBOJOB TIIFOKO3BI
nepexoauT B (ochOpUIMPOBAaHHYIO OOpaTUMYIO pE3EpBHYIO (QOpPMYy TJIHMKOTEH,
KOTOPBIN XpaHUTCS B MEUEHU U KJIETKaX pa3auyHbIX TKaHed. KonnyecTBO riukoreHa
y B3pocioro 4enoBeka wuHorga pgocturaet 200 r. Ilpu CHMKEHHHM YpPOBHS
CHIBOPOTOYHOM TIJIFOKO3bI, TJIMKOT€H PACIIEIUIIEeTCsA, YTO MPUBOJUT K YBEIUYCHUIO
CoJlep>KaHMsl TJIOKO3bl B KPOBOTOKE. B cpeaHem B3pocCiblii YeJOBEK €XKEIHEBHO
ynotpebmset a0 400 r yrneBoaos, u3 kotopbix 70-80% npuxoauTcs Ha Kpaxmalbl, a
ocTajbHasl 4acThb MPEACTABIIEHA Pa3jIMYHBIMH MOHO-, M- U TMOJHcaxapugamu. B
cilly4ae ymnoTpeOJIeHHs OOJbIIMX KOJHMYECTB YIVIEBOJOB WM MpPU Pa3IAYHBIX
3a00JeBaHUSX (HAIpUMEp, caxapHoM auadeTe) M30BITOK YTIEBOJIOB COXPaHSETCS B
opranusme B BHJIE *Kupa. PekoMeHayercs, 4ToObl cofiepKaHiue MOHO- U TUCaXapHI0B
B CYTOYHOM IHMIIEBOM palMOHE B3pOCIOro yenoBeka He mnpesbiuano 50-100 T,
NOCKOJIbKY H30BITOYHOE NOCTYIUIEHHWE MPOCTHIX YIJIEBOJOB YBEJINYUBAET YacCTOTY
pa3BUTHSA aTEPOCKIIEpPO3a, HApyIIaeT HE TOJBKO YIJIEBOAHBINA, HO W JIUIHUIHBIMA
OOMEHBI, TIOBBIIIAET CBEPTHIBAEMOCTb KPOBH, TO €CTb IO cBoeMy 3(deKTy
HAIlOMHUHAET U30BITOYHOE MOCTYIUIEHUE B OPTaHU3M HACBIIIEHHBIX XKUPHBIX KHUCIIOT.
BaxxHo, 4TOOBI B KOJMYECTBEHHOM OTHOILEHUU YIJEBOJbI ObUIM JOCTATOYHO
PaBHOMEPHO pacHpEleNICHbl MO OTIEIAbHBIM IpPHUEMaM MUIIU. YTJIEBOABI, OMUMO
TOTO, YTO OHHU SBJSIOTCS HauOOsee JIErKO JOOCTYHNHBIM HCTOYHUKOM JHEPIHH,
BBICTYIIAIOT TaKXXe B Ka4eCTBE MCTOYHMKA IJIACTUYECKOr0 Marepuana. B wacTHoCTH,
MPOMEXKYTOUHBIE MPOIYKTHl YTJIEBOAHOTO OOMEHA BXOJAT B COCTaB HYKJIECHHOBBIX
KUCIOT  (NEHTO3bl), TpeOyroTcs I CHUHTE3a HEKOTOpPhIX  aMHUHOKHUCIIOT,
MPEBPAIIAOTCS B JKUPBI, BXOIAT B COCTaB KJIETOYHBIX CTEHOK, AHTUTEN U T.JI.

B paunmoH 370pOoBOrO  B3pOCIOrO 4YEJNOBEKa JOJKHBI BXOAHWTH  TaKXKe
pacTuTesbHbIC MUIIEBbIC BOJIOKHA (IEKTUHOBBIEC BEIIECTBA — HE MEHee 5-0 T' B CyTKH
u kierdarka — He MeHee 9-10 r). OntumanbHOE COAEpKaHUE MUIIEBBIX BOJIOKOH
JTOJDKHO cocTaBiATh 25-50 r (w3 pacuera 11,5 r Ha 1000 xkam). IlekTuHOBBIE
BEII[ECTBA, KJIETYaTKa COJIEPKATCS B CHIPHIX (PpyKTax, OBOIIAX, Aroaax U 60OOBBIX.

OCHOBHBIM HCTOYHUKOM AaMHHOKHUCIIOT SIBJISIIOTCS O€IKH. AMHUHOKHUCIOTHI
YYacTBYIOT B MOCTPOEHUHU THICSY Pa3IMUHBIX OEIKOB, HEOOXOAMMBIX JJI pocTa U
BOCCTAHOBJICHHsSI BCEX KJIETOK M TKaHEH YeJOBEKa, a TaKke BXOIST B COCTaB COJIEH,
YYaCTBYIOIIMX B  MOJJEPKAHUM  OCMOTHYECKOrO  paBHOBECUs,  OOpas3yoT
MHOTOUWCJICHHBIE TJIMKO-, HYKJI€O- U JIHIONPOTEUAbl, (EPMEHTHI, TOPMOHBI,
reMOTJIOONH, aHTUTENa U IPYTUe 3allUTHBIE CTPYKTYPbl UMMYHHON CHCTEMBI, BXOIST
B COCTaB HOITEH, BOJOC. Y 3J0pPOBOr0 4YEJIOBEKAa B TEUEHHUE CYTOK KOJUYECTBO
pacnagaromerocss  Oenka  JOJDKHO ~ COOTBETCTBOBAaThH  KOJIMYECTBY  BHOBB
CUHTE3UPOBAHHOTO. J[7s1 OLIEHKHM OHOJOTMYECKOM IEHHOCTH OeNKa HCIONb3YIOT
MOHSTHE Aa30TUCTBIA OOMEH, TO €CTh COCTOSIHHE, MPH KOTOPOM KOJHUYECTBO
NOCTYNAlOIMIET0 B OPraHu3M a30Ta TOYHO COOTBETCTBYET €ro KOJIMYECTBY,
BBIBOJIMMOMY M3 Opranusma. Eciu KOJIM4YecTBO a30Ta, MOCTYNAIOUIEro C MUIIEH,
OPEBBIIIAECT BBIACISIEMOE, TO TOBOPAT O TOJOKUTEIBHOM a30THUCTOM OajaHce.



[Tocneauuii HaOMIOgAETCs, HApPUMEP, MPU YBETUYCHUHM MBIIIEYHONW MAacChl WM B
nepuoji 6epeMmeHHocTd. [Ipu 6eKOBOM HIIM MOJTHOM TOJIOAAHUH, TIPU UCTIOJIB30BAHUU
TOJIbKO PACTUTEIbHOW MHINM MOXKET HaOJI0aTbCsl OTPULIATEIBHBIN a30THUCTHIN
OalaHc, KOrja KOJMYECTBO BBIBOAMMOIO M3 OpraHM3Ma a30Ta IPEBBINIAET €ro
noctyrieHue. KoneuHnbiM 3Tanom (pepMeHTaTUBHOTO pacilerieHus: OeIKOB SBIsSETCS
oOpa3oBaHUE€ PACTBOPUMBIX B BOJIE AMHUHOKHCIIOT.

Jnst adbdexTuBHON paboTHl OpraHu3Ma HE3aMEHHUMbIE AMHHOKHUCIIOTHI (BajuH,
JICHITMH, W30JICHITMH, METHOHHWH, TPEOHWH, METHOHHH, TpumnTodaH, (eHUIATaHWH,
JU3WH, TUCTUAWH, AapPTUTHUHWH) JOJDKHBI TMPHUCYTCTBOBATh B  ONpPEICICHHOM
nporoprui. CYUTAIOT, YTO IS B3POCIOTO YeJIOBEKAa ONTUMAJIBHBIM COJCPKAaHUEM B
1 r. mumieBoro Oeska SBISETCS CIEIYIOIee KOJTNIECTBO HE3aMEHUMbIX aMUHOKHCIIOT
(B mr): uzoneiimaa — 40, neitruaa — 70, mu3uHa — 55, METHOHMHA C IIUCTUHOM —
35, ¢peHunananrHa B cymme ¢ TUpo3uHoM — 60, Tpunroana — 10, tpeonnna — 40,
BanuHa — 50. Jlaxke BpeMeHHOE OTCYTCTBHUE WJIM YMEHbBIIICHUE KOJIMYECTBA OJTHOM U3
HE3aMEHUMBIX aMUHOKHUCIIOT OTPUIATEIHLHO CKa3bIBACTCS Ha OEIKOBOM METa0O0Iu3Me
yenoBeka. Uem Oompllie Macca 4yenoBeKa U MEHbIIIE €ro BO3pacT, TeM OoJblile Oenka
eMy He0OXOUMO.

benku mocTymnarT B OpraHu3M 4ejoBeKa MPEUMYIIECTBEHHO TP yIOTPeOIeHUU
Msica KMBOTHBIX, ITUIBI U PBIOBI, MOJIOYHBIX MPOJYKTOB, SIUIl, COM, 6000B, ropoxa,
XJIEOHBIX 3JIaKOB, OpexoB. UenoBek AomkeH notpedisats 1-1,5 rpamma Oenka B J€Hb
Ha 1 kr maccel Tena. boibiie Bcero Oenka conepkutcs B chipax (okoio 25%), B
ropoxe u (aconu (22-23%), B msice, nituiie, peioe (10 20%), B pa3IuyHbIX Kpynax (10
14%), xnebe u makapoHHbIX u3aenusx (5-12%). B oomax coaepxutcs He 6osee 2%
oenkoB. Haummenslliee copepkaHue Oelika NPUCYTCTBYET BO (PpyKTax M sropax.
PactutenbHpie Oelku B CBOEM COCTaBe HE COJEp)KaT IOJHOTO KOMILIEKCa
HE3aMCHUMBIX aMHUHOKHCIIOT, JUOO COAEpX aT MX B HE3HAYMTEIHHOM KOJIMYECTBE.
Tak, B OeKax MIISHUIIBI, PKU WU KYKYpY3bl KOJIMYECTBO JIM3UHA B J[BA Pa3a MEHBIIIE
ONTUMAJIBHOTO, HO JOCTATOYHOE KOJMYECTBO TpumnrodaHa, oTMedaercs neduimr
TPEOHMHA, W30JIEWIIMHA W BainuHa. benku O00OBBIX JIMMHUTHUPOBAHBI  TIO
CEpOCOIepKAIIMM HE3aMEHUMBIM aMHUHOKHCJIOTaM (METHOHMH W IHUCTEUH) U
tpunrodany. PaznenbHoe MCIONB30BaHUE TONBKO 0000B MIIM KYKYPY3bl HEH30EKHO
npuBeAeT K JAePUIMTY  COOTBETCTBYIOIIMX  aMUHOKHUCIOT.  HampoTtus,
KOMOWMHUPOBAaHHOE MCIOJIb30BaHUE cMecu 0000B M KYKYpy3bl WM PUCA C COEBBIMU
000amu oOpa3zyeT OENKOBYHO CMECh JIKBUBAJICHTHYIO MO MHUTATEILHON IIEHHOCTH
oenkam MoJtoka. OnNTUMaIbHOE COOTHOIIEHUE KUBOTHBIX M PACTUTEIBHBIX OCIKOB B
MUIICBOM pAIMOHE B CPEIHEM JOJDKHO COCTaBisATh 55:45. YacTh aMMHOKHUCIOT
CIIY’)KUT MCTOYHHKOM DHEPTHH I OpraHu3Ma 4YesioBeka. [Ipu 3ToM aMUHOKHCIIOTHI
BHayaje JIC3aMUHUPYIOTCS, UYTO COINPOBOXKIACTCS BBIICICHUEM aMMHaKa M
oOpa3oBaHHEeM KETOKUCIOT. [lociennue BCTynaloT B DHEPTETUISCKUN METa0OIN3M 1
MOCJIE COOTBETCTBYIONIMX MPEBPAIICHUN PACTIAIaI0OTCs 10 BOJBI U YTIEKUCIOTO Tasa.
OO6e3BpexuBaHre 00pPA30BABIIETOCS B TMPOIECCE IHEPTETHUYECKOTO MeTaboIm3Ma
OEJIKOB aMMHaKa OCYIIECTBIISIETCS B IEUECHU MTyTEM MPEBPAIEHUS B MOYEBUHY.



B numieBbix mpoaykTax, 0COOCHHO >XMBOTHOTO MPOUCXOXKACHHUSA, COIACPIKATCS
TaK)K€ HYKJICHMHOBBIE KHUCJIOTHI. bojblle Bcero HMX B MACHBIX M PBIOHBIX
CyOnpoyKTax.

BaxkHelmyM KOMIIOHEHTOM MUINM SBJISIOTCA TaKKe SKUpbl  (JIMIUABL),
IPEJICTaBISIIOIINE COOON CIIOKHBIE A(QUpPHI INIMLIEPUHA U BBICIIMX HACBIIIEHHBIX U
HEHACBIIIEHHBIX )KUPHBIX KUCIOT. HachllieHHbIE KUPHBbIE KUCIOTHI (TaIbMUTHHOBAS,
CTEapUHOBAasl W JIp.) HCIOJIb3YIOTCS OPraHU3MOM B I€JIOM KaK JHEPreTUYECKUM
MaTepuai. 3a CYeT UX OKUCIICHHS 00EeCIIeYUBACTCS OKOJIO MOJOBHHBI MOTPEOHOCTH B
DHEPIUM B3pOCIIOro 4esoBeka. 1Ipu 3TOM ImaBHYIO IHEPrETHYECKYIO POJIb UIPAIOT
TPUITMUEPUAbl (HEUTpanabHble KUpPbI). JKHUpBl CaykaT pe3epBOM NUTAHUS;, Y
B3pPOCJIOr0 4YeJoBeKa OHU cocTaBisitoT 10 10-20% maccel Tena, MpenMyIIECTBEHHO
IIPUCYTCTBYS B IIOJIKOKHOU JKUPOBOM KJIETYATKE.

JKupbl BBINOJTHSIOT TaKXKe IUIACTUYECKYI0 U PETYJISTOPHYIO  (DYyHKIUHU
(ITMHHOLIENIOYEYHBIE KMPHBIE KHUCIOTHI, (HOCHOIUNUABI, XOJIECTEPHH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3aIlIUTHBIX O00JIOYEK HEPBOB, COCYAOB, PAa3IUYHBIX
OpPraHOB, BBIIOJHSIOT TEPMO3ALIUTHYIO (QYHKIHUIO, CIy)XaT [EPEHOCUYUKOM
xupopactBopumbix (A, E, K) BuTamMuHOB, SBIAIOTCS NpeaIIECTBEHHUKaAMU
CTEPOMJIHBIX TOPMOHOB, >KETYHBIX KUCJIOT U MNpOCTAariIaHauHOB. OCOOEHHO BaKHbI
JUISL  CO3JIaHUsl LEJIOCTHOCTH OWIMNUIHBIX CTPYKTYp KIETOYHBIX MeMOpaH
JUIMHHOLIETIOYEYHbIE HEHACBHIICHHBIC )KUPHBIE KUCIIOTHL. VX €T B 3aBUCUMOCTH OT
JIOKaNIU3aluy NepBOM JTBOWHOM CBSI3M Ha TpU rpymmsl (omera-3, omera-6, omera-9).
Omera-3 u -6 KUCIIOTHI ABJSAIOTCS MOJVMHEHACBIIICHHBIMA, B TO BpeMs Kak omera-9
MOHOHEHACBIIIEHHbIE. YeT0BEK MOKET CHUHTE3UMPOBATH BCE HEOOXOAMMBIE IJI HErO
JUNUAbL, KpoMe omera-3 (O-JMHOJIEHOBAask KUCJOTa, SMKO3alleHTaeHOBas KHCIIOTa,
JIOKO3areKCaeHoBasi KUCJIOTa) M oMera-6 (JIMHOJeBas KHUCIIOTa, 7Y-JIMHOJEHOBAs
KHUCJIOTA, JUTOMO-Y-JIMHOJEHOBAs KHCJIOTA, apaxuIOHOBas KHUCJIOTA, OJICMHOBAs
KHCJI0Ta, KaJ0JEMHOBAast KUCJIOTA) AMMHHOLENOYEYHbIX KUPHBIX KUCIIOT.

Kak mpocTele, Tak ¥ CII0XKHBIE JIMIHUIBI MOTYT CHHTE3HPOBATHCA B OPTraHU3ME.
HckiroueHne  COCTaBISIIOT TaKWE HEHACBHIIICHHBIE JKUPHBIE  KHUCIOTBI, Kak
3MKO3aIEeHTACHOBAsI, JJOKO3areKCaeHOBAasl, TMHOJIEBAs, JIMHOJIEHOBAs U apaxuJOHOBas,
KOTOPBIE JOJDKHBI IIOCTYNaTh B OpPraHM3M YEJIOBEKAa C IMINEW B IOTOBOM BHJIE.
JlunoneBass KuciaoTa B TOPUCYTCTBUM THAMHHA M MNUPUAOKCHMHA CHOCOOHA
MIPEBpAILATECS B ApaxHIOHOBYIO KHCIIOTY. YKa3aHHbIE HE3aAMEHUMBbIC KUPHBIE
KHCIIOTBI  BXOAST B cocTaB  (ochoNMNUIOB WM  CIyXaT B  KadyecTBe
NPEAIIECTBEHHUKOB  (HallpuMep, apaxuJOoHOBas KHUCJIOTa) MPOCTarjaHJAMHOB,
JEHKOTPUEHOB, TPOMOOKCAHOB U  MPOCTAIMKIMHOB. Ilpu OTCYTCTBUM WU
HEJIOCTaTOYHOM IIOCTYIUICHUM B OpPraHW3M HE3aMEHUMBIX JKUPHBIX KHUCIOT Yy
YeJloBeKa OTMEYaeTcs 3aJiepXKa pocTa, HapyuleHHe (YHKIUH MOYEK, OTMEYArOTCS
NaTOJIOTUYECKHE M3MEHEHHUS B KOXK€, MOXKET pa3BUThCs Oecriogue. OCHOBHBIMU
NUIIEBBIMU MCTOYHUKAMH YKUPOB ISl YEJIOBEKA SIBIISIFOTCSA: MOJIOKO, MSICO, SIMYHBIN
KEJITOK, CBHHOE Cajlo, KOMMYEHOCTH, MSCO, pbida, OpexH, pacTUTEIbHbIE MacJa.



buonornyeckas  1EHHOCTh  JKUPOB  OMNPEACNSICTCS  OOBIYHO  KOJUYECTBOM
MPUCYTCTBYIOIIUX B HUX HE3aMEHUMBIX J>KHUPHBIX KHUCIOT M HX YCBOSEMOCTHIO.
OnTuMaabHBIM CUHMTAETCS CIENYIONIEEe COOTHOUIEHUE KUPHBIX KHUCIOT B IHILIEBOM
pallMoHE: HACBIIIEHHBIE JKUPHBbIE KHUCIOTHI - 30%, MOHOHEHACHIIICHHBIC THUIIA
0JI€MHOBON KHCIOTHI - 60%, mommHeHackwIneHasle - 10%. DTo mocturaercs B TOM
clly4ae, €CJId COOTHOIIIEHHE PACTUTEIBHBIX M JKUBOTHBIX KUPOB B pallUOHE TTUTAHUS
cocTasisier 3:7.

JI1si HOpMaJIbHOTO POCTa U Pa3BUTHSL peOCHKY HEOOXOJIUMbI TaK:K€ BUTAMUHBI.
BuTtaMuHBI - 3TO0 OpraHMYeCKUEe COCIMHEHUS, COAEPKAIIMECS B IPOYKTaX MUTAHUS B
OUYCHb OTPAHMYCHHBIX KOJMYECTBAX, HO WTPAIONIME BAXXHYIO POJIb B METa0OIM3ME
OCNKOB, JKUPOB W YIJIAEBOAOB, B OCYIIECTBICHUH MHOTOYUCICHHBIX (YHKIIHA
opraHu3Ma, mJisi oOpa3oBaHWsS W OOHOBIEHUS KJIETOK W TKaHEHd deloBeka. B
HACTOsIEe BpeMs M3BECTHBI 13 BuUTaMHMHOB: xupopactBopumble - A, D, E, K u
BojlopacTBopuMble — B; (tnammn), B, (pubodnaBun), Bs (nmupumokxcun), B,
(umanokoOanamuu), PP (Huammn, BKIIOYAIONMHA HUKOTHHOBYIO KHCIOTY U
HukotuHamug), C (ackopOuHOBas kuciora), (onueBas kuciaora (donamuH),
MaHTOTEHOBas Kuciora, OuoTuH (BuramuH H). Kaxnapli BuTamMuH o0jagaeT
oTpeieieHHON (PYHKIIMEH WM KOMIUIEKCOM UX. J[JTUTeIbHBIN HETOCTATOK BUTAMHHOB
COMPOBOXK/IAETCA CHIKEHHUEM TPYJIOCHOCOOHOCTH, YXYAIICHUEM 3J0pPOBbS U B
TSKEJIBIX CITydasiX MOXET NPUBOAUTH K cMEpTH. UenoBeUeCKHil OPraHu3M MOXKET B
OTPAHUYCHHBIX KOJUYECTBAX CHUHTE3UPOBATh BUTAMHHBI. Tak, aMHUHOKHUCIIOTA
TpunTopaH  cnocoOHa  MpeoOpa3oBbIBATECSI B~ HUKOTHHOBYKO  KHUCJOTY,
yibTpaduoIeTOBOE OOJyUYEeHHE CHOCOOCTBYET 00pa3oBaHMIO B KOXK€ BUTamMuHA D,
MOTPEOHOCTh B MUPUOKCHUHE BO3PACTACT C YBEJIMUCHUEM COJIEp KaHus Oeka B MUIIIE.
Kumieunsle 6akTepun 4eiaoBeKa B TE€X WM HMHBIX KOJMYECTBAX MOTYT MPOU3BOJUTH
Butamuubl: K, OuoTuH, ¢GonueByr0 KHUCIOTY, IMaHOKOOAlaMWH, NHUPUIOKCHUH,
MAaHTOTEHOBYIO KUCJIOTY, puOOQIaBUH.

PacueTsl moka3bpIBaloOT, YTO JIaXK€ CaMblil cOaTlaHCUPOBAHHBIM U PA3HOOOPA3HBIN
paIoH, COOTBETCTBYIOIIMI CPEAHUM dHEpro3aTparam, ASPUIIUTEH MO OOJIBITUHCTBY
ButamMuHoB Ha 20-30%. B mpupome He cymiecTByeT NPOJaYyKTa, CIOCOOHOTO
OJTHOBPEMEHHO COJIep)KaTh BCE BHUTAMHHBI B HEOOXOJUMBIX KojnyecTBax. Jlis
oOecrieueHus OpraHu3Ma BUTaAaMHUHAMU CJIEyeT BKJIIOYaTh B PAIMOH BCE OCHOBHBIC
TPyl TUIIEBBIX MPOAYKTOB (OBOIIH, (PPYKTHI U COKU U3 HUX, 36PHOBBIC TIPOIYKTHI,
MSICO, PbIOY W MTHUILY, MOJIOYHBIC TTPOAYKTHI, YKUPOCOAEPKAIINE MPOAYKTHI MUTAHUSA).
CorylacHO COBpPEMEHHBIM JaHHBIM HauOoJiee akTyaJbHOW MNpoOJIeMOM BO MHOTHX
CTpaHax sBiseTcs JeUUUT THaMUHA, HUALMHA, puboduaBuHa, GonreBol u
aCKOpOMHOBOM KHUCIIOT.

3HauuTeNbHOE OOJIBIIMHCTBO OMOJOTMYECKH AKTUBHBIX COCIUHEHUH, KpailHe
BOKHBIX JUISl KU3HU YEJIOBEKA, HE CUHTE3UPYETCS B OpraHU3Me 4YeJIOBEKa, B CBS3H C
YeM OHU CTaJI OTHOCUTHCS K HE3aMEHUMBIM (haKTOpaM MUTAHUS. DTO UCTIOIb3YEMBbIC
B KA4eCTBE OCHOBHBIX Tpynn (YHKIMOHAIBHBIX MPOAYKTOB BUTAMHUHBI,



antnokcumantel, [IHXKK, MuHepanpHble  BemecTBa, NUILEBBIE  BOJOKHA,
HE3aMEHHMbIE AMUHOKHCIIOTHI U OJINTOCAXapU/Ibl.

BurtamuHabl — 0coOble OEKOBBIE BEIECTBA, OOECIEUUBAIOIIME B OpraHU3ME
OMOXUMHUYECKUE TMpEeBpalleHus, peakiuu, OOMEH BellecTB, 0e3 Yero >XKU3Hb
HEBO3MOXHA.

Butamunbl, cBS3aHHBIE C pa3IUYHBIMU (DEpMEHTaMM, MPUHUMAIOT y4acTHUE B
obecnieueHuu opranusma sHeprueii (B, B,, PP), Guocunrese u npespaiieHun 0eIKoB
u aMuHOKUCHOT (Bg, B1;), reHeTHYeCcKOro MaTepuana KIeTOK - HYKJIIEMHOBBIX KUCIIOT
(pommeBast KuCIOTA), )KUPOB M CTEPOHMIHBIX TOPMOHOB (ITAHTOTEHOBAS KHCJIOTA H
ouotuH). Butamumn A ywactByeT B oOecleYeHMH 3peHHs W HEO0OXOIuM st
GbOpMHUpPOBAaHUS CIU3UCTHIX IOKPOBOB, JNUACPMHCA, WMMYHHOH CHCTeMBI. be3
BUTaMHHA /| HEBO3MOXKHO BCAaChIBaHWE KaJIbIHSA U (OPMHUPOBAHHUE CKEJeTa W 3yOOB.
Butamna K ywactByeT B cBepThiBaHMM KpoBH. Camblid MOMyJispHbIM BUTaMuH C
(ackopOvHOBasE  KUCJIOTa) TMPUHUMAET ydacTHe B  OOpa3oBaHUU  OEJIKOB
COCJIMHUTEIFHOM TKaHM - KOJUIareHa M 3JacTHHA, HeOOXOAUMBIX JJisi (POPMUPOBAHUS
COCYJIOB, Xpslllel, ocTOBOB Kocteil. Bmecte ¢ ButamuHom E u [(-kapoTuHOM mpH
y4acTUU MHKpOdJIeMeHTa cejeHa BuTaMuH C obOecneuuBaeT (PyHKIIMOHUPOBAHUE
AHTUOKCUJAHTHON CHCTEMBbl OpraHM3Ma, 3allUIIAIONIeH KJIETKH OT IOBPEKICHUS
MPOAYKTaMU OKUCIICHHUS.

UccnenoBannsimu yctanoBieHo, 4To oT 70 no 100% HaceneHHs MCIBITHIBAET
HenoctaTok ButamuHa C. Y 40-80% mroneit omrymiaercst aepunut BuTaMuHoB By, By,
B¢, Bi, dommeBoit kuciotel u P-xkapoTuHa. bojee MOJIOBMHBI HAcEJICHHS
Henomnoy4yaet Butamunsl A, 1, E, K.

Ot nedunuta ButamudoB A, B, C cTpagaroT koxa, BOJIOCKI, HOI'TH. [IpuunHa —
KOKa BOJIOCHI M HOI'TH HauboJiee 4acTO COMPUKACAIOTCS C BHEITHUMHU (HaKTOpamu
Cpelbl U OKa3bIBAIOTCS HECIOCOOHBIMU TMPOTHUBOCTOATH TOKCUUYECKHUM BEIIECTBAM,
HaxOJSIIMMCS B BO3AYyXe M BojJe. B pe3ynbTare oTMeUaeTcs MOSBICHHUS CYXOCTH U
HISTYIIEHUST KOXHU, TPEIIMHKU Ha Ty0axX, yrpeBas Cblllb;, JIOMKOCTb W BBINAJICHUE
BOJIOC, WX HCTOHUYEHHE U TOTYCKHEHHUE I[BE€TAa; JIOMKOCTh HOITEH, yTpara HuX
TJISTHIEBOTO CIIOS.

3aMETHO CKa3bIBAae€TCsl HEAOCTATOK BUTAMHHOB M Ha COCTOSIHUE HEPBHOM
CUCTEMBbl - TMPOSIBIIAETCS Pa3ApPAKUTEIIBHOCTBIO, PACCTPOWCTBOM CHA, HEPBHBIMU
CpbIBaMU, COCTOSTHUEM I1OJIABIICHHOCTH.

Ot nedummra cTpagaeT u MBINIEYHAs CHUCTEMa - OBICTPO Pa3BUBACTCS
YTOMJIIEMOCTD, BSJIOCTh M CJIA00CTbh.

JlepuuT BUTAMUHOB CHOCOOCTBYET TIJIyOOKOMY HapyIIEHHIO OOMEHHBIX
MPOIIECCOB, 3aMETHO  BJHUSAIONIMX HAa HMMYHHYK CHCTEMY, CHIDKAIOIIUX
COTNPOTUBIISIEMOCTh OPTaHU3Ma K IPOCTYIHBIM U UH(PEKIIMOHHBIM 3a00JICBAHUSIM.

C oBomamu ¥ GppyKTaMu MOKHO NOJIy4uTh BUTaMuH C, (poaueByto KUCIOTY U [3-
KapoTuH, ocrtainbHble 10 w3 13 Hambojee BaXXHBIX BHUTAMHUHOB HAaXOISITCS B
JIOCTaTOYHO KAJOPUIHBIX TIPOIYKTaX - B Msice, peiOe, siilax, Macie, xjieoe.



Crnenytomieil cocTaBisoomIed B TEepeyHE HE3aMEHHUMBIX (HDaKTOPOB MUTAHUS
SBJIIOTCSL MUHEpaJIbHbIE BelllecTBa. MUHEpadbHbIe BeUIeCTBAa HEOOXOAUMBI IS
HOPMAaJIbHOTO (DYHKIIMOHUPOBAHUSI UMMYHHOM CHCTEMBbI OpraHu3Ma.

[Tonyyaembie OpraHU3MOM Jake B HEOOJIBIIIOM KOJIMYECTBE COCAMHEHUS Kee3a,
Mapraiia, celieHa, KpeMHus1, pTopa u JIpyrue MUKpPO- U MaKpOAJIEMEHThI IPOHUKAIOT
4Yepe3 CTEHKHM KPOBEHOCHBIX COCYJOB B BHJIE MOHHBIX COCIMHEHUN W OKA3bIBAIOT
MOIIHOE AaHTHOKCUIAHTHOE, AHTUTOKCHYECKOE BO3JAciicTBHE Ha opraHusm. Iloxg
JNEHUCTBUEM MHOTMX MHUKpPO- W MAaKpO3JEMEHTHBIX COEIMHEHHH yCHIMBAETCS
JNETOKCUKALIMOHHAA (PYHKIUSA KOXH, U ’TUM CaMbIM CHHUMAETCSI Ype3MEPHAsI HAarpy3Ka
C MOYEK, NIEYEHHU.

MUKpO3JIEMEHTHI SBIIIOTCS KaTaIW3aTOPaMU MHOTMX OMOXMMHUYECKUX PEAKIIHiA,
NPOXOA[IIMX B opranusMe. OHM MOJAEPKUBAIOT TUAPOITEKTPOIUTHUECKUN OaaHc
OpraHu3Ma, HOPMAaJIM3ys KHUCJIOTHO-ILIEJIOYHOE PABHOBECHE B >KHJIKOCTHBIX Cpeaax
OopraHu3Ma.

Kanpiuii - coctaBiser OCHOBY KOCTHOM TKaHU. [loBbIIIaeT 3amuTHble GyHKIUU
OpraHu3mMa, CIIOCOOCTBYET BBIBEJICHHIO CTPOHLMS U CBHUHIIA U3 KOCTEH, oOnazaer
AHTUCTPECCOBBIM, aHTHAJUIEPTUYECKUM JIEUCTBUEM.

®dochop - OCHOBHAsE YacCThb €ro COCPENOTOYEHA B KOCTSX, 3YOHBIX TKaHSX, B
KOXe, BaKeH JUIs noaaepxanus pH-6ananca. @ocopy npuHaaIeKUT BeayIas poiib
BJICATEIBHOCTH LICHTPAJIbHOW HEPBHOM CUCTEMBI.

Maruuii - «aHTUCTPECCOBBIM MaTEpUa», AHTUOKCHIAHTHBIM MUHEPAJI, BXOIUT B
coctaB Ooiiee ueMm 200 gepmeHTOB, IIpU ero yyactuu ocyiiectisiercs cuntes JJHK,
PHK, a »t0o mnpodunaktuka HOBOOOpa30BaHWl; yaydmiaeT OOMEH BEIIECTB B
COCYIUCTOM CTEHKE, HOpMaJM3yeT apTepuaibHoe naBieHue. [lpum mocratounom
KOJIMYECTBE B OPraHM3ME MarHusi XOpOIO yCBaumBaeTcs Kaiblui, (ocdop, Kamnuii,
BuTtamuHbl rpynibl B, C, E. Maruauii BbINOJIHAET BaXXHYI0 (YHKUIUIO B TPOPHUIIAKTHKE
3a00JIeBaHMI TIOYCK U cepara.

Kamuii - «3Heprertnuecknuii MUHEpai», CTUMYJIUMPYIOLIMN Mepefayy HEPBHBIX
UMITYJIECOB, HEOOXOIUMBIX I HOPMAaJbHOTO COKPAILEHUS MBIIIL, B TOM YHUCIIE U
MBIIIIBI  CEPALA, PEryJupyeT CEpPACYHBbIA PUTM, NOIIEPKHUBAET HOPMAIbHYIO
GYHKIIHIO T0YeK U TOPMOHAIBHBIN OaJlaHC HAIMOYEYHUKOB, OOMEH BEIIECTB B KOXKE.

CoenvHeHusl Kalusi OKa3bIBAIOT 1ieJeOHOE (PU3MOJOTHYECKOE BO3ACHCTBHE Ha
BCE€ OOMEHHBIE MPOLECCH B KJIETKAX U TKaHAX, CIIOCOOCTBYIOT YCHJIEHHIO TKAHEBOT'O
JbIXaHUS B MUTOXOHJPUSIX KiIETOK. Kanuil sBisieTCS OCHOBHBIM SHEPreTUYECKHUM
MUHEPAIOM ISl HOPMaIbHOU pabOThI MBIIIL, B TOM YKCJIE U MBIl CEpIa.

Hatpuii - perynupyer OCMOTHYECKOE JABJIEHUE B KJIETKE, IMOBBIIIAET TOHYC
COCYIUCTOM CTEHKU. BBIMONMHSAET BaXKHYIO POJIb B MPOLECCE NETOKCHUKAIMU KOXH,
OUHUIIEHUS TIOP, YCUIICHUS JIbIXaTeIbHON (QYHKIIUN KOXKHU.

[{1HK - ABJISIETCSI OCHOBHBIM MUHEPAJIOM JI CO3/1aHUs aMUHOKHCIIOT, Y4aCTBYET
BIIOCTPOEHMHM BCEX KIJIETOK OpraHu3Ma, CIOCOOCTBYET MPOJIOHTUPOBAHHOMY
JNEUCTBUIO MHCYJIMHA, YTO CHMJKAET IOBBIIICHHBIM caxap KpoBU. Bmecte ¢ XpoMoMm
noBbIIaeT 3()(PEKTUBHOCTh WHCYJIUHA, CIIOCOOCTBYET OTJIOXKEHHUIO TJIMKOTE€Ha B



NNCUYCHN, YTO BAKHO IIPpH CaXapHOM I[I/Ia6eTe. YcunuBaer IMPOTUBOBOCIIAJIMTCIILHBIC
GYHKIIUU KpOBHU, OO0JaJaeT aHTHAUIEPTHYECKUM JeucTBHeM Ha Koxy. lLlupoxo
IMPpUMCHACTCA B ICPMATOJIOTMH U KOCMCTHKC.

Kene3o - aHTHAaHEMHUYECKUU MHUHCpAJI, BXOAUT B MOJICKYIY FGMOFJ’IO6I/IH&,
Y4aCTBYCT B OKCUI'CHAIINHN KJICTOK, YCBAHMBACTCA OPraHU3MOM TOJIBKO IIPHU HAJIMYHUHU
BuTaMuHOB C M E; A0CTATOYHOC KOJIMYCCTBO B OPraHU3MC IMPUIAACT KOKC pOSOBLIﬁ
1BET (Mcue3aeT OJICTHOCTh KOXKHBIX TOKPOBOB).

Mapranen - «aHTHOKCHUIAHTHBIM MMHEPAID), YYaCTBYET B CTUMYJISLHH
runopu3apHO-HAAMIOYCYHUKOBOM CHCTEMBI, B CHHTE3¢ (DEPMEHTOB, YCHIMBACT
MOTJIOIICHUE TIIOKO3bl KieTkod, perynupyer ¢ynkuuu [HHC, pempomykTuBHBIX
opraHoB. Monsl Mn 7erko MpOHUKAIOT B KPOBb 4Y€pe3 KOXKY, YCUIUBAS NMPOLYKIIHAIO
CCTCCTBCHHBLIX TOPMOHOB, 4YTO CHOCO6CTByeT OMOJIOKCHHUIO OpTraHn3Ma, KOXKH.

KpeMHuii - BBINOJHSAET BAXHYI pPOJIb B NPOQUIAKTHKE Pa3BUTHS
CKIICPOTHYCCKHUX IIPOOCCCOB H 3a00JIeBaHUI OIIOPHO-ABUT'ATCIILHOI'O aIllllaparta,
yiydmacT (1)YHKIII/IIO CTPYKTYPHBIX 3JICMCHTOB KOXH, BOJIOC, HOI‘TGfI, 3aCPKUBaA
IIPOLCCCHhI YBAIAHWA KOXKHU.

Menp - MOBBIIAET YMCTBEHHYIO aKTUBHOCTb, MBILICUYHBIA TOHYC, PETYJIUPYET
MMUTMEHTHBIN 06MGH, IMOBBIIIACT YCBOACMOCTL JKCJIC3a 3a CUCT YIYUIICHHA
KpOBOO6paI]16HI/I§I B CJIOAX KOXH, BOCCTAaHABJIMBACT HOpMEUILHBIﬁ IBET KOXHBIX
IIOKPOBOB.

CelleH - CHMKAET PUCK COCYJUCTHIX OO0JIE3HEH, MOBBIIAET CONPOTUBIISIEMOCTD K
OHKOJIOTHYECKHUM 3a00JIEBAHMSM, YIy4YIIaeT KPOBOCHAOKEHUE KOXKH.

oo - BXOOMT B COCTaB FOPMOHA LUMTOBUAHOW Xenesbl TUPOKCUHA.
ObecneunBaeT YCTOMYMBOCTb OpraHu3ma K MoBpexaalwmm dakrtopam
BHELWWHEN cpeabl, YBENMYMBAET CMOCOOHOCTbL JIEMKOUMUTOB pas3pyllatb
60ne3HEeTBOPHbLIE MWKPOOPraHM3Mbl, ONpeaensieT BO MHOMOM YMCTBEHHble
crnocobHocTn. OgHUM M3 OCHOBHbLIX MCTOYHWKOB MOAA B MUTAHUU ABNSIETCA
nuuwieBan nogmpoBaHHaa conb. B 2019 r. 6bina BHeceHa nonpaBka B
OEUCTBYIOLLME  cCaHWTapHble  HOPMbl M npaBwna, onpegenveLLas
00A3aTeNnbHOCTL UCMONb30BaHMA B ObOpa3oBaTeNbHbIX OpraHu3auusx npu
NpUroToBNeHNN 6ng nogupoBaHHoOW conu. ccnepoBaHna CBOWCTB MopaTa
Kanua B NULLEBOW MOOMPOBAHHOM CONU NOATBEPAUNN €€ YCTOMYMBOCTb Mpu
KUMNAYEHUN B HEUTPASIbHOW M NOAKMUCIIEHHOW cpefe B MOLESbHbIX YCITOBUAX
(270 obpaszuoB). CnegoBaTenbHO, TEXHONOIMMYECKNE KapTbl, MMEKOLMECHA B
obpa3oBaTeNibHbIX OpraHM3aumsx ana geten, He TPebyT TEXHONOrMYeCcKom
KOPPEKTMPOBKM B LENAX COXpaHeHua Knoaa B roToBbix Onogax. 3710
no3BonsAeT caenaTtb BbiBOA, 06 oxugaemom npodunaktndeckom addekrte
nepexofa Ha MOAMPOBAHHYK COMb MpPU MNPUroTOBNEHUM Onog B AETCKUX
OpraHnU30BaHHbIX KOSIITIEKTMBAX.

®dT1op - noHbI HTOpa «3yOHON MUHEPAID», HO TAK)KE YCUIUBAIOT TUIOTHOCTH BCETO
KOCTHOI'O alIrapara. Hounl [omajaroT B OpPraHnu3M HW YCHIIMBAKOT BCACBIBAHHC
KaJblysl.



XJA0puAbl - UTPAIOT POJb PETrYISITOPOB BOAHO-COJIEBOTO OOMEHa B KIIETKE,
NOJJIEPKUBasi HOPMAJILHOE OCMOTHYECKOE JIaBJICHUE; HEOOXOAUMBI ISl MPOAYKIIUH
YKETyTOYHOTO COKA.

Cpenu Bcex He3aMEHUMBIX ()aKTOPOB MUTAHUsI HanOoJIee 3HAUMMBIMU SIBIISIIOTCS
nojduHeHachimeHHbie kupHble KkucaoTel (I[THXK). Onum oxasbiBaoT
MOJIOKHUTENIbHOE JIEHCTBUE HA JIMIUJHBIN CHEKTp, TeMocTa3 U (GUOPUHOIU3 KPOBH.
[TH)KK oueHp naOWibHBI, TOITOMY HYXKHO YYUTBHIBaTh, YTO YBEIMYCHHE
noctymieHuss B opranusm [IHXKK nmomxHO 00s3aT€bHO  COMPOBOMXKIATHCS
JOTNOJHUTENbHBIM BBEJICHHEM BUTaMuHa E, T.K. akTHUBauus JUIMIHOTO OOMEHa
COIMPOBOXAAETCA HWHTEHCHU(HUKAIIMEH OKHUCIUTENbHBIX MPOIECCOB B MeMOpaHax
kietok. [Ipu atom Ha kaxaei rpamMM [THXKK numm B opranusm 10mKeH NOCTynaTh
1,0 mr Butamuna E. [TH)XKK B oprannsme noasepraroTcst OKUCICHUIO 110 ABYM ITyTSAM
MeTadoiuM3mMa — I[HUKIOKCUT€Ha3HOMY, B PE3yJIbTare KOTOpOro oOpasyrorcs
IPOCTAarjiaHJANHbl, TMPOCTALUKIUHBI U TPOMOOKCAHBI, M JIMIOKCUI€HA3HOMY C
oOpa3oBaHueM JeiikoTpueHoB. IIpocrarnanguHbel 007a7aI0T  Ba30CIACTUYECKUM
3p¢deKToM, OKa3blBaIOT HMMYyHOJenpeccuBHOe JeicTBue. OHM  MHTHOUPYIOT
Makpodaru, NoJaBJs0T BEIOPOC aHTUT€HA Ha MOBEPXHOCTU Makpodara, pa3pbIiBaroT
CBA3b MEXIY HMMMYHOKOMIIETCHTHBIMU KJIE€TKaMH, TOPMO3AT CHUHTE3 AaHTUTENI WU
AUM@pOKUHOB. TpomOOKcaHbl, BBI3bIBAas arperauuio M aare3ut0 TPOMOOLUTOB,
CHOCOOCTBYIOT ~pa3BUTHIO TpomOO3a U HIIEMHYECKOW OOJIe3HH MMOKapja.
[IpocTanMKIMHBI — BEMIECTBA, XaPAKTEPU3YIOIIUECS MOLIHBIM AHTHAATE€3MOHHBIM
apdexTom. JleitkoTpreHsl 001a1at0T MOLUIHBIM OPOHXOKOHCTPUKTOPHBIM JIEHCTBHEM.
JIeWKOTprEeHBbl aKTUBUPYIOT CHHTE3 MPOCTArjaHIMHOB U MPOCTAUMKIUHOB. Takum
obpazom, npoayktel [THXKK B onTUManbHBIX YCJIOBHUSIX MOAJAEPKUBAIOT TOMEOCTa3
OpraHu3Ma.

B mnumeBbIX BemecTsax OJHOBPEMEHHO IPUCYTCTBYIOT HE OAWH, HE JBa, a
JIECSITKU U COTHU MUKPOHYTPHUEHTOB, U JIeU€OHO-NPOPHUIAKTUYECKUE CBONCTBA MUIIH
OTIPEICIISIIOTCA  OTHIOJb HE TPOCTO OuoNorudeckuMu @ EeKTaMu  OTIETbHBIX
MHUKPOHYTPHUEHTOB, a SIBJISAIOTCA PE3YJIbTaTOM KOMIIJIEKCHOTO B3aUMOJEHCTBUS MEKIY
HUMH.

ba3oBble puznonornueckue pyHKIUN MUKPOHYTPUEHTOB: PETYJIALUS )KUPOBOTO,
YIJIEBOJHOTO, OEJIKOBOTO W MMHEPAJIbHOIO OOMEHA; ONTUMHU3ALUS aKTUBHOCTU
(EepMEHTHBIX CHCTEM; AaHTUOKCHJAHTHAs 3alluTa; oOOecleueHue MpoLEeCcCOB
KJIETOYHOTO JbIXaHUS; NOAJEpKAHME JJIEKTPOJUTHOrO OanaHca; MOJJEpKaHNue
KHCIIOTHO-IIEJIOYHOTO  PAaBHOBECHUS; TOPMOHOINOAOOHOE JIEWCTBHUE;  PEryJIsLUs
PENpOIYKTUBHON (PYHKIIMM M TPOLECCOB AMOPHUOTreHe3a; Peryisiius aKTUBHOCTH
MMMYHHOM CHCTEMBI; y4dacTHE B IIPOLIECCAX KPOBETBOPEHHMS; PETYISALHS
CBEPTHIBAEMOCTH KpPOBH; PpETyJsAlMs BO30yAMMOCTH MHOKAapJa W COCYJIHUCTOTO
TOHYCa; pEryjsiliusg HEPBHOM NESITENbHOCTH; CTPYKTYpHOE€ U (YHKIIMOHAJIBHOE
o0ecrieueHrne OMOPHO-JBUTATEIBHOIO amnmapaTa; CHHTE3 COECIWHUTENIbHON TKaHU;
pPETyJsIus TPOIECCOB  JETOKCHUKAIMK H  OUOTPaHCHOPMAIUUKCEHOOUOTUKOB;
MoJI/Iep>KaHNe €CTECTBEHHOUW KUIIIEUHONH MUKPO(IOPHI.



B npupone He cymiecTByeT Kakoro-inOO €IWHCTBEHHOTO TJIABHOTO MPOJIyKTa
NUTAaHUSl WU TUIIEBOM CyOCTaHIIMU, CHOCOOHBIX MOJIHOCTBHIO YAOBIETBOPUTH BCE
MEHIO CIIEJIyeT COOJII0IaTh CIAEAYIOIINE MPUHIIUIIBL:

1)  kanopuHWHOCT,  MHINEBOTO  pallMOHa  JOJDKHA  COOTBETCTBOBATH
HHEPreTUYECKUM 3arpaTam opranusma; 12-17% sHepruu ciemyeT mojiydarh 3a CueT
0enkoB, 25-35% — 3a cueT xkupoB u 50-55% — 3a cyeT yrieBojI0B;

2) crneayeT MpaBWIBHO paclpenessTh KATOPUMHOCTh pallioHa B T€UEHUE ITHS —
3aBTpak -20-25%; oben 30-35%; nonguuk 5-10%:; yxun 25-30%.

3) muma O0DKHA COJEp)KaTh ONTHMAJbHBIE KOJUYECTBA OEJIKOB, JKUPOB H
YIJIE€BOOB;

4) nuImeBOM palnMoOH JIOJDKEH O0O0O€ecleynMBaThb OpPraHu3M HEOOXOIUMBIM
KOJMYECTBOM BOJIbl, BUTAMHUHOB, MUHEPAIbHBIX COJIEH H COAEpPKaTh BCE
HE3aMEHUMbIE aMUHOKHUCJIOTHI U HEHACBIIICHHbBIE JKUPHbIE KUCIOTh. He MeHee oHoi
TPETU CYTOYHOW MOTPEOHOCTH OEIKOB U JKUPOB JOJDKHO OOECIeunBaThCA
MPOAYKTaMU KUBOTHOTO MPOUCXOXKICHUS;

5) NpOAYKTHI, HCIIOJB3yeMble€ B JETCKOM IUTAaHUM HE JOJDKHBI COJIEpP’KaTh
yCWINTENEH BKYyca, HCKYCCTBEHHBIE KpPACHUTENH, CTAaOWIM3aTOPBI, CTUMYJISITOPHI
pocra.

[TumeBbie 100aBKM — CTPYKTYpPHBIE KOMIIOHEHTHI MHIIEBBIX IPOJIYKTOB, HE
ynoTpeossieMble Kak CaMOCTOSITEIIbHBIN MUIIEBOM MPOAYKT WJIM KOMIIOHEHT MU, HO
no0aBiisieMble Ha 3Tanax MPOU3BOJICTBA, XPAHEHHUS, TPAHCIOPTHUPOBKHU IHILEBOIO
NPOAYKTa JUIsl YJIY4YIICHHUS WIA OOJerdyeHus MPOM3BOACTBEHHOIO IIpoliecca HIIU
OTJICJIbHBIX OMepalruil, yBeIMYeHUs CTOMKOCTH MPOYKTa K pa3IUYHBIM BUIaM MMOPYH,
COXpPAHEHHS CTPYKTYPhI U BHEIIHETO BUJA MPOJYKTAa WU HAMEPEHHOTIO M3MEHEHUS
opraHojienTuYeckux  cBoiicTB.  [lumieBbie  g00aBKM  MOJApA3ACNSIOTCS — Ha
peryaupyrone  BKyC — NpPOAyKTa  (apoMaTu3aTopbl, BKYCOBbIE  J00OAaBKH,
MOACAIIMBAOIINE BEUIECTBA, KUCIOTHI U PETYJISITOPbl KUCIOTHOCTH); YIIyUYIIAOIIHE
BHEIIHUWA BHJI TMPOJAYKTa (KpacUTeIH, CTaOMIIM3AaTOpPhl OKPACKH); PETryIUPYIOIINE
KOHCHUCTEHIIUIO M (GOPMHPYIONIHME TEKCTypy (3arycTUTeNnH, reiaeo0pa3oBaTey,
CTaOMIIN3aTOPBI, SMYJIBIaTOPHI); MOBBIIIAIONINE COXPAHHOCTh MPOAYKTOB MUTAHUS U
YBEJIMYMBAIONIME CPOKM MX XpaHEeHHs (KoHcepBaHTHI). K muieBbM noOaBkam He
OTHOCSIT COEJMHEHUS, MOBBIIAIOIINE MUIIEBYI0 LEHHOCTh MPOAYKTOB ITHUTaHMUS,
HarpuMep, BUTAMUHBI, MUKPO3JIEMEHThI, aMUHOKHUCIOTHI. [IIupokoe ucnosib30BaHue
NUIIEBbIX J00ABOK MNPOWU3BOAMUTENSIMU  MHUILEBBIX MPOAYKTOB  OIpEAeIIseTCs
CTPEMJICHUEM - YBEIMYHUTHh CPOK COXPAHEHHUS KayecTBa MUIIEBBIX MPOJIYKTOB, B TOM
YHCJIE CKOPOIMOPTSIIMXCA U OBICTPO YEPCTBEIOIIMX B YCIOBHSIX HEOOXOIMMOCTH HMX
NEepPeBO3KK Ha OOJIbIIME PACCTOSHUA, YAOBIETBOPUTH MOTPEOUTENSI BBICOKUMHU H
HACBIIIEHHBIMA BKYCOBBIMM KadeCTBAaMHU IMPOJAYKTa CBSI3aHO C HCIOJIb30BAHUEM
apoMaTU3aTOpOB M KpacuTeJeil; CO3/1aHHE€ HOBBIX BHIOB MHILEBBIX MPOAYKTOB,
OTBEYAIOIINX COBPEMEHHBIM TpPEOOBAHUSM HAYKW O TUTAHUU (HU3KOKAJIOPUIHBIE
MPOAYKTbl, UMUTATOPhl MPOAYKTOB) - 3TO CBS3aHO C HCIOJIb30BAaHUEM IHUIIEBBIX
700aBOK, PEryIUPYIOMNUX KOHCUCTEHITUIO MUIIEBBIX MPOIYKTOB.



EBpomneiickum CoBerom pazpaboTana cuctemMa mH(PPOBONH KOAUDUKAINH
MUIIEBBIX J00aBOK c Jjutepoit «E». Ona Brmouyena B kojuekc BO3-OAO ms
MUIIEBBIX MPOAYKTOB KakK MeEXAyHapojaHas IudpoBas cucreMa KoAu(pUKAILNH
NUIIEBbIX 100aBOK. Kakmol M3 mumieBbIX 100aBOK MPUCBOEH LU(PPOBON TpeX- WIH
YyeThlpex3HauHbli HOoMep. Homep wmapkupyercs B COYETaHMM C Ha3BaHUEM
(GYHKIHMOHATIBHOTO KJlacca, OTPaXarollero TPYNIUPOBKY MHILNEBBIX JA00aBOK IO
TEXHOJIOTUYECKUM (pyHKIUsAM (moakiaccam). Hamuume B MNUIIEBOM MPOAYKTE
MUIIEBBIX JOOABOK JOKHO OBITh YKa3aHO HAa MAapKUPOBOYHOM sipiibike. CoriacHo
MPEIOKEHHOW CcHUCTeMe MH(PPOBOM KOAU(MUKAIMK THUIIEBBIX T00ABOK, WX
KJIacCU(pUKALMs BBIMJSIAUT CIEAYIOmuM o0pa3oM (ocHoBHBIE rpynmbl): E100-E199 —
kpacuren; E200-E299 — koncepBantsl; E300-E399 antnokcunanter; E400-E499 -
crabmnmzatopel  koHcucTeHIMH; E450-E499 — oswmymwratoper; ES00-E599 -
PETYJSATOPHl  KUCIOTHOCTH, paspeixymatenu; E600- E699 - ycunmurenu Bkyca u
apomara; E700-E899 — 3amacubie mnaekcel; E900-E999 - rmasupyromiue areHTsl,
YIIY4IIUTENU XJjieha.
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4.24. Tema Ne 4 «Kputudecku 3HAYNMMbIe HYTPHEHTbl B Pa3JIMYHbIX
rpynnax npoayKkroB»



Heab: O3HAKOMUTHCS C BPEIHBIMH JIJIS1 3I0POBbSI KOMIIOHEHTaMU MUTAHUS AJIs

MOTHBHPOBAHHOT'O COKPAILIEHUS UX KOJIMYECTBA B €KETHEBHOM YIOTPEOJICHUH.
KoHTpoJibHbIE BONPOCHI:

. YTo noHuMaeTcs noj KpUTUYECKH 3HAUMMBIMU MPOTYKTaMu?

. OCHOBHBIE UCTOYHUKH TOCTYIJICHUS] CKPBITOM COJIM B OPraHU3M, KaKkue
3a00JIeBaHUsI MOTYT OBITh CIIPOBOLIMPOBAHBI MOBBIIIEHHBIM COJEPKaHUEM
COJIU, TOTPEOIIIEMOM C MUILIEBBIMU NPOYKTaMH U Oirogamu’?

3. OcHOBHBIEC UCTOYHHUKH MOCTYIIJICHUS] CKPBITOTO caxapa B OPraHU3M, KaKkue
3a00JIeBaHUsI MOTYT OBITH CIIPOBOIIMPOBAHBI MOBBIICHHBIM COJIEPKaHUEM
caxapa, moTpedIIIeMOro C MUIIEBBIMU MPOAYKTaAMHU U OJt01aMu?

4. OCHOBHBIE HCTOYHUKHU MOCTYIICHUSI B OPTAHU3M HACHIIICHHBIX KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, KaKKe 3a00JIeBaHUS MOTYT OBIThH
CHPOBOIIMPOBAHBI TTOBBIIIICHHBIM COJIEPKaHNEM HACBHIIIICHHBIX KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, HOTPEOIAEMBIX C MUILIEBBIMU MIPOIYKTaMH U
omonamu?

5. Kakue meponpusiTusi MOTYT HOBJIUATH HA CH)KEHUE B MEHIO COJIEPKAHUS
KPUTHUYECKH 3HAUUMBIX HyTPUEHTOB?

N —

CnpaBouHbIe MaTEepHAJIBbI 110 TEMe:

FOBOpH 0 3J0POBOM IINTAHHUH 0O0JIBIIIOE BHHUMAaHUE YACIKCTCA COKPAIlCHHUIO
NOTPEONEHUsT COJIM, caxapa, MXUPOB >KMBOTHOIO IPOUCXOXKIEHUS, B TOM YHCIIE
IIPONYKTOB UX colepxamux. HyTpHeHThl, OKa3pIBAalOIIME HETaTUBHOE BO3ACHCTBHE
Ha 3J0pOBb€ U TpeOylollhe perjiaMeHTaly MPEAebHBIX 3HAYCHUW MOTyYUIId
Ha3BaHUE KPUTUYECKH 3HAYMMBIX HYTpUEHTOB. IIpm 3TOM HEOOXOAMMO YETKO
MOHMMATh KaKue MPOAYThl HECYT B c€0€ CKPBITYIO YIpO3y.

HapawmBaHne npou3BOACTBA MNULLEBbLIX NPOAYKTOB Bce 6Gonee
rnybokon nepepaboTtku, bbicTpas ypbaHusaumsa n nuameHeHme obpasa XnsHu
MEHSA0T TeHAeHUuMM B obnactu nuTaHusa. [1OCTynHOCTb W LiEeHoBas
NPUEMNEMOCTb MPOAYKTOB, nNpolueawmnx rnybokylo TEeXHONOrM4YecKyro
nepepaboTky, nosbiwatTcsa. Bo BceM mMupe Hacenenue notpebnsaet Bce
Gonblle BbICOKOKANOPUMHOM MUK CO 3HauYUTeNbHbIM  COAEpXaHUeM
HaCbILLLEHHbIX XWUPOB, TPAHCXNPOB, CaxapoB U COJMN.

Conb siBNsieTCst OCHOBHbIM UCTOYHUKOM HaTpUS, MpyY 3TOM yCTaHOBIEHA
CBSA3b MeXAyY MOBbILEHHbIM NOTPebNeHneM HaTpus 1 rTMNeEpPTOHMEN, a TakxXe
YBENMUYEHNEM pUCKaA CEepAeYHO-CoCyaucCTbix 3aboneBaHuin U WHCYNbTOB.
OAHOBpPEMEHHO, MO Mepe 0TX0Aa OT MPUBLIYHBLIX CXEM MUTAHUSA CHUXAETCH
notpebneHne Kn4YeBbIX COCTABMSKLWMUX 300POBOro pauuoHa — (PYKTOB,
OBOLLIEN W MULLEBbLIX BOMOKOH (B YAaCTHOCTW, LENbHbIX 311akoB). PpyKTbl U
OBOLLIM coAepXaT Kanuin, cnocobCTBYHOLNIN CHUXEHNIO KPOBSIHOTO AaBNEHUS.
Ponb nepepaboTaHHbIX NULLEBLIX NPOAYKTOB KakK UCTOYHMKA COMWN B paLMoOHe
006BACHAETCA TEM, YUTO COAEPXaHNE CONMN B HUX OCOBEHHO BLICOKO (B Crny4ae
roToBbIX 604, MACONPOAYKTOB, TAaKUX Kak 6EKOH, BETYMHA U CbipOKOMYeHas



Konbaca, CbIpoB, COfIEHbIX CHEKOB, flanwn 6bICTPOro NPUroToBNEHNa u T.4.),
a Takxe TeM, YTO OHM NOTpebnaAwTCcA 4acTo U B BOMbLMX KonuyecTBax (B
cnydyae xneba u nepepaboTaHHbIX 3epHOBbIX MNPoAyKToB). Conb Takxe
pobaBnseTcd B nuLLy BO BPEMS NPUroToBEeHUA (B BUAE Cyxux OynbOHOB) nnu
yXe Ha cTone (B BMAEe COycoB U nuweson conu). Bmecte ¢ TeM MHorune
NPON3BOOUTENN MEHAIOT pelenTypy CBOerW NpoayKuun [ns COKpalleHus
coAepXxaHua conu, u notpebutensm pekomeHayeTcs obpalwatb BHUMaHue
Ha 9TUKETKM MNPOAYKTOB WU BblbUpaTb NPOAYKTbl C HU3KUM COAEpPXaHUEM
HaTpus.

BO3 pekomeHayeT B3poCnbIM NOTPebnsaTb MeHee 5 1 conu B AeHb (YyTb
MEHbLUEe OQHOW YanHoM NOXKK). [na paeten B Bo3pacte OT AByx Ao 15 ner
BO3 pekomeHOyeT KOppekTMpoBaTb pPEKOMEHAOBaHHOE MaKCuMmanbHoe
notpebneHne conn B CTOPOHY YMEHbLUEHUA UCXOAS U3 UX NOTpebHOoCTen B
SHEpPrun No CpaBHEHMIO C B3POCHbIMU, YTO COOTBETCTBEHHO CcOCTaBnseT 2,5-5
rp/CyTKN.

Cnepyet OTMETUTb, YTO HATpU ABNAETCA BaXHEWWUM OUOreHHbIM
91IEMEHTOM, HEOOXOANMBLIM ANA NoaAepXaHus BOOHO-Leno4yHoro 6anaHca,
nepefayn HepBHbIX UMMYSbCOB, HOPMAasbHOMO OYHKLUVMOHUPOBAHUS KIETOK.
N36bITOK HaTpus COMPOBOXOAETCHA MNOBbILEHMEM KPOBSIHOrO [AaBneHus,
NOBbILIEHHbIM HanpsxeHnem B paboTe cepAevHO-COCYAUCTON CUCTEMBI,
HaKOMNMIEHMEM XWUOKOCTU B OpraHuame, HapyweHunem obmeHa BeLLecTB,
conpoBoxaatLlerocsa opmMmpoBaHMeEM N30bITOYHON MaccChl Tena.

OCHOBHbIE WUCTOYHMKKN MOTpPebneHuss HaTpust B MULLLE ONpPenenstTCcs
KYNbTYPHbIMU ~ OCOOEHHOCTAMM M KYJIMHApPHbIMKM  NPEeanoyYTEHNAMM
HaceneHusa. HaTpui B 3HaUNTENbHbIX KOMMYECTBAX COAEPXUTCA B NPOAYKTaX
NOBCEAHEBHOIO ynotpebneHuns - B MoOsioke, Msce, xnebobynoyvHbIX n3genusix,
MSACOMPOAYKTax, CHEKOBOW MpOAyKUMU, @ Takxke BO BKYCOBbIX AobaBkax K
nuwe (coycol, Npunpasbl).HaTpun cogepXnTca Takxe B rnyramaTte HaTpus,
KOTOPbIA LLUMPOKO WUCMOSIb3YeTCA B KayecTBe MULLEBOW A006aBKM BO MHOMMX
permoHax mupa.

Ona peweHua rnobanbHOM 3apjayn MO CHUXeHU0 3aboneBaemMocTu
HaceneHus oXupeHnem, 6one3HAMN CMCTEMbl KpOBOOOpaleHus, Hapsagy C
NPOYMMUN  MeponpuATUsIMM  OOnblUOe  3HAYeHMe UMeeT COoKpalleHue
notpebneHna conu. [Ons peanu3auuMm 3TON 3a4ayM Ha NOoNynsiuMOHHOM
YpOBHE Heob6XoauMMo npoBedeHne nnaHomepHou paboTbl MO NepecMoTpy
TEXHOSOrNMYECKNX KapT U COKpaLLLEHMEM B TEXHOSOrMN NPUroToBneHna 6ntoa
CONN, MOBbIWEHME B CTPYKTYpe nuUTaHnA (PYKTOB U OBOLUENW, LLUMPOKOE
NH(OPMUPOBAHME HaceneHuss O AaHHoM npobrneme M ee npudnHax. B
AOMaLLHNX YCNoBUAX Lenecoobpa3Ho NMOCTENEHHO COKpawaTb KONMYeCcTBO
BHOCMMOW B 6Mntoga npu npurotoBneHun conu, ybpaTtb ¢ obepgeHHoro crona
COSIOHKY, nNpu OPMUPOBaAHMM MEHK OTAaBaTb MPUOPUTET C  HU3KUM
cogepxaHuem Hatpuda. CnegyeT OTMETUTb, 4YTO BKYCOBbl€ peLenTopbl



yenoBeka K MOHUXEHHOMY MOTpebneHnto Conu aganTupytoTCA MOCTEMNEHHO,
NMPUNOTKPbIBaA bonee LIJI/IpOKI/IVI Anarna3oH BKYCOB.

WTak, OCHOBHBIMM UCTOYHUKAMHU MOCTYIJICHUSI HATpUs (MIOBAPEHHOM COJN) B
OpraHu3M YeJIOBEKa SIBJISIOTCS XJIeO W XJIeOHbIE MPOIYKThI, KOJIOACHbIC U3ACIUS U
MSICHbIE KOHCEpBBI, CBHIPbl, KOHCEPBUPOBAaHHBIC OBOIIM M COJICHbS, COJICHAs U
KOITUEHAas phIOHAsI TPOAYKITHUS, a TAKXKE MPOIYKTHI ObICTporo nutanus (dact-gpyn) u
pasznnyHble KOMOMHHPOBAHHBIE MPOIYKTHI (COychl, Ketuymnbl u 1p.).CoaepkaHue
HaTpus B XJ1€000YIOUHBIX U3AeHusaX Koyebsercs oT 246 1o 499 mr/100 r. MsicHble
koHcepBbl coaepxar ot 400 mr go .800 mr/100r (mist GonpmuHCTBa - 0KOso 600
Mr/r), BapeHbie konbacupie wu3genus oT 800 mo 1000 wmr/100r, BapeHo- u
ceipokoraenbie 1500- 2000 mr/100 r. OBomIHBIE KOHCEPBHI U COJICHBS COIEPKAT OT
600 mo 1100 mr/100 r Hatpus. CopepxaHue HaTpus B PBHIOHBIX KOHCEpPBax
coctasisieT 540-700 mr/100 T, B komueHoit poide - 10 1000 mr, a B cojieHoM - Ooliee
4900 mr/100 r. B mopuuu HEKOTOPBIX MPOAYKTOB (acT-(yaa MOXKET COIAEPKATHCS
10 1000 mr Hatpust Ha 100 rp. npoaykra.

®duznonoruueckas noTpedHocTs s aeteit — ot 200 1o 1 300 mr/cyT.

OCHOBHBIMM HCTOYHHKAMU JOOABJIEHHBIX CaxapoB SBJISIOTCS MY4YHbIE
KOHJUTEPCKUE U3/CNIHs, TOPThl U MUPOKHBIE, KOH(PETHI, CIaTKhe KUCIOMOJIOYHbBIE
MPOJYKTHI U TBOPOKHBIE M3JENUs, ClajKue 0e3aJIKOrOJIbHbIe HAMMTKU, HEKTaphl U
cokocojiepkaiue HanuTku. [log 100aBiIeHHBIM caxapoMm clieyeT MOHMMAaTh BCE
BUJIBI TIPOCTBHIX YIJIEBOJIOB (caxapo3a, TIOKO30(PYKTO3HBIA CHPOI, KpaxMmaibHas
naToka, MeJ U JIp.), BHOCUMBIE B MUILEBON MPOIYKT JJIsl IPUIJAHUS CIIAJKOTO BKYyca.

B cootBercTtBuM ¢ neicTtByrommMu ['OCTamu B coCTaBe MEUYEHBSI MOXKET
conepxkatbest oT 20 1o 45 /100 r caxapa, B koHpeTax 65-75 /100 r, B TUPOKHBIX U
toprax or 30 mo 65 1/100 r. KucnomosnouHble TPOAYKThI, TAaKHE€ KaK CBIPKH
TBOpOHBIE I1azupoBaHHbie coaepxkar 22- 30 r/100 r caxapa, HOrypThl PpyKTOBBIE
or 6 1o 14 /100 r, Woryptsel uTheBbie 7-15 1/100 r. CyliecTBeHHBIM BKJIaa B
noTpebeHre caxapa BHOCAT O€3aJIKOrOJIbHbIE HANUTKH, KOTOpbIE coaepxkar 5-12
r/100 r caxapa, a TakKe COKOBasi MPOAYKIMA U HeKTaphl - oT 10 10 35 1/100 r.

Ynorpebnenue caxapa (B YMCTOM BHUJE U B COCTaBE MPOIYKTOB W OIIO1) B
KojuuectBax Oosiee 40 T/CyTKHM CYIIECTBEHHO TMOBBIIIAET PUCKUA (POPMUPOBAHUS
U30BITOYHOM Macchl Tena, OoJie3HEH CHCTEMBbl KPOBOOOpAIllEHUS, HapyIICHUMN
BOCIIPUUMYHMBOCTH K HWHCYJIWHY U JICNTHHY, YXYAIICHUs MaMmsTH, kapuecy. BO3
PEKOMEHIyeT OrpaHUYuTh ToTpedenne caxapa B 20 1/cyT (2 CTONOBBIC JTOKKH).

[IpoGnema kapueca XOpOIIO 3HAaKOMa BCEM, HAuWHAs YXKe€ C JETCKOro
Bo3pacTta. M3BecTHO, 4YTO OakTepuu POTOBON TOJIOCTH MUTAKOTCS MPOCTHIMU
caxapaMu. B pe3ynbrare HUX  OKM3HEAESATEIBHOCTH  OOpa3yeTcsi  KHUCIOTa,
paspyiatoniasi 3yOHYIO 5SMallb, a 3aTeM W JCHTUH, (OpMHUpYETCs Kapuo3Has
MOJIOCTb.

['opmon nentuH  Hecer UWHOOpPMaMIO B MO3TOBYHO TKaHb 00
YIAOBJIETBOPEHHOCTH CBHEICHHOM THINEH M BBI3BIBAET B OpPraHU3ME YYBCTBO
HacbieHusa. Dpykro3a NPensTCTBYET MOMAJaHUIO0 JIEITHHA B MO3T M CO3JAET



HMCKYCCTBEHHOE UYBCTBO ToJiofia. Y JIIOAEH C Pe3UCTEHTHOCTHIO K JIENITUHY MO3T HE
MOJIy4aeT HY>KHOT'O CUTHaja, T03TOMY UM CII0)KHEE KOHTPOJIUPOBATH CBOM aIeTHUT.
HccnenoBanuss Ha KpbicaxX IMOKA3aldM, YTO Yy >KUBOTHBIX, KOTOPBIE YHNOTPEOISIOT
bpykTo3y, BbIpabaThiBaeTCsi OOJbIIEe JIeNTHUHA, 4YeM oOblYHO. B pesynbrare,
YYBCTBUTEJIBHOCTh OpPTaHM3Ma K HEMY CHIKAETCS, KUBOTHBIE MOCTOSHHO XOTST
ecThb. Korna ¢pykro3y youpaiiv u3 paiyoHa Kpbic, ypOBEHb JICITHHA BO3BpaIIaICs B
HOpPMY, alleTUT CTAOUITU3UPOBATICS.

Vuénsle u3 HoBoil 3emaHauu mocTapaiuch HAaWTU CBSI3b MEXY JIMIIHUM
BECOM Y MYXYUH UM HUX BO3PACTOM, OOIIEH KaJIOPUHWHOCTHIO MUTAHUS, CaxapoM,
ynotpeOiaeHreM ankoroiisi, kypeHuem. Camasi cuiibHasi CBSI3b IPOCIEKHBAIACH
Mex 1y Ha0OpoM Beca U ynmoTpeOJIeHHEM caxapa.

AMEpPUKAHCKHUE YYEHBIE MPOBEIM H3YYWIM PE3UCTEHTHOCTh K WHCYJIUHY Y
KpbIC, JaBas UM TMHIIY C BBICOKMM COJIEpKAHUEM caxapa, B pe3yjbTare
CYILIECTBEHHO CHUKAJIACh UYBCTBUTEIBHOCTD K JIENITUHY W UHCYJIUHY.

Wznuninee exeqHEBHOE YHOTPEOJICHHE caxapa CYIIECTBEHHO IMOBBIIIACT
pucku  (opmMupoBaHHMs ~ caxapHoro jauabera, 4YTO OBUIO  MOJITBEPKIACHO
MOMYJISIIIUOHHBIM HCCIIeJOBaHUEM (B UCCIEAOBAHUM MPUHUMANIKA ydactue Oosee 51
TBICSYH Yell.), poaospkaBmuMces ¢ 1991 mo 1999 rr. beuto noka3aHo, 4To y JIOJCH,
KOTOpbIE PETYJSIPHO YMOTPEOJSIOT MOACTANIEHHBIE HAMUTKU (JIMMOHAM, CIAAKUN
Yail, SJHepreTHKH, ciaakuil kode) puck GopmupoBanus auadbera ObUT BBIIIE, YEM B
KOHTPOJIBHOM TIpymme B 4,8 pa3a, MEYEHOYHOM HEIOCTAaTOYHOCTH — B 3,4 pasa.
Takxe B UCCIeAOBAaHWU OBLIO MOKA3aHO, YTO €CIM YEJIOBEK €KEIHEBHO BBIUBAET
CTakaH CJaJKOro JIMMOHAaJa, OH B CpeIHEM MPHUOABISIET B rOJl, TOJbKO B CBS3HU C
5TuM ¢akTopoM okoysio 6 nummHMX Kr. Eme oaHuM w3 HeOJIaronpusiTHBIX
MOCJEACTBUM  €XEAHEBHOIO U30BITOYHOTO yHOTpeOJieHHs caxapa SsBIJISIETCS
HETaTUBHOE BO3/ICHCTBUE MOBBIIIIEHHOTO COJIEPKaHUs caxapa B KPOBU HA TUIOKAMII,
YTO CONPOBOXKIAETCS CHUKEHUEM KOTHHUTHBHBIX BO3MOXXHOCTEM OpraHusma -
YXYJIIAETCs NaMsTh, Pa3BUBAETCS SMOLMOHAIbHAS TYIOCTb.

lEI,J'IFI pewenns rnobanbHomn 3ala4yn 1o CokKpalweHno KoJin4yecrtBa
n0Tpe6n$|eM0ro caxapa Heobxoauma peann3auma KoMmmnnekca ™Mep 1Mo
noBbILLEHNIO OCBEAOMJTIEHHOCTH p,eTeﬁ n nNX pOD,VITeJ'IeIh O BJIMAHNN CaXapa Ha
340pOBbe, B T.4. O ObICTPbIX M OTCPOYEHHbIX 3ddeKTax; NepecMoTp
TEXHOJIOTNMYECKUX KapT N COKpalleHnUe B TEXHONOrmmn rnpuroToBrieHUA 6J'IPOD,
caxapa, rMOCTEeNneHHoe WCKMYeHne W3 pauuoHa nUTaHuAa LWKONbHUKOB
KOHOUTEPCKUX wun3genun u 3amelleHne ux qpyktamm u  rnorypramu,
nonynapusauna MCnosib30BaHUA HEKaNopUMHbIX caxapo3aMeHuTenen.

OCHOBHBIMM WCTOYHMKAMHU JKHAPA, HACBHIIICHHBIX JKUPHBIX KHUCIOT U
TPAHCU30MEPOB JKUPHBIX KHUCJOT SBJISIIOTCS TMPOAYKTHI, MPOU3BEACHHBIE C
WCIIOJB30BAaHUEM MSICHOTO U MOJIOYHOTO CBIPhSl, KOHJUTEPCKUE W3JCIIHS,
HEKOTOPBIE BUJIbI MACIOKUPOBOU MPOAYKIIUU U COYCHI.

MsicHbIE MPOIYKTHI, TaKHE€ KaK KOJOAachl, COCUCKH U CapJeibKH, MSCHBIC
JIeTMKATEChl, TOTOBBIC KYJWHApPHbIC WU3JeNus, Toay(padpukaTel W KOHCEPBHI,



MO3UIIMOHUPYIOTCS KaK HCTOYHUK TOJTHOIICHHOTO OEJIKa ¢ BHICOKOM YCBOSIEMOCTHIO U
OMOJIOTUYECKON 1IEHHOCTHIO, B TOXKE BPEMS OHU SBJISIFOTCS OCHOBHBIMH UCTOYHUKAMHU
xupa. ConepxaHue Oelika B BApeHbIX Kosi0acax, COCHCKaxX U capeiibKax KoJieOnercs
ot 8% 10 13%, Torma xak xupa ot 15% no 38%, 1pu 3TOM COOTHOIICHHE OEIIOK/5KUP
coctapisier ot 1:1,15 mo 1:4,75. B rpymnmne moiyKOMYEHbBIX, BAPEHO-KOMUYEHBIX U
CBIPOKOMYEHBIX KOJ0AC W JEIMKATECHBIX MSCHBIX MPOAYKTOB COOTHOIICHHE
OeJIOK/>kHp 4Yallle BO3pacTaeT B CTOPOHY IpeoOnaganus xupa. ColepikaHue xupa B
MSICOPACTUTEIIbHBIX KOHCEPBaX, BBIMTYCKAEMBIX [0 HAIMOHAIHHOMY CTaHIAPTY,
konebnercss oT 8% 10 35,0% u 3aBUCHUT OT BHJA U COOTHOIIIEHHUI HMCITOJb30BAaHHOTO
ceIpbs. [Ipu 3TOM Ta e TMPOIYKIMS, HO MPOU3BOIUMAS 110 TEXHUYECKUM YCIOBUSIM
MPEANPUATANA, MOXKET COJAepkKaTh 3HAYUTEIBHO OOJbINee KOJWYECTBO Kupa. B
KOHJIUTEPCKUX H3ACTUSX B 3aBUCHUMOCTH OT COCTaBa KOMIIOHEHTOB COJICp KaHHE
xkupa nocturaer 30%.B rotoBelx coycax M ManlOHE3aX COACPKAHUE KUPA MOKET
nocturatbh 65%.ConepxaHue HACBIIEHHBIX KUPHBIX KUCIOT B MSICHBIX MPOJYKTax
kojebnercs oT 3,3% no 11,6% B 3aBUCUMOCTH OT COJEp)KaHMS >KApa M BUAA
UCIIOJIb3YEMOTO CBIPBS, IPU ITOM y CYIIECTBEHHOM JIOJIM aCCOPTUMEHTA KOJOACHBIX
U3JIETTUH OHO COCTaBJsieT B cpeaHeM 5-6%. B MoouyHOM mpoAyKIuu TpU YpOBHE
xupa 10 10% Ttaxxe couepxkurcs 5-6% HaCBIILIEHHBIX KUPHBIX KUCIIOT.

N30b1TOUuHOE MOTpEOSIeHUE KUPHOW MHUIIM TaKKE BO MHOTOM OIpEAesieT
pucku  (GOpPMHpPOBAaHUS TOBBIMNIEHHOWM MAacchl Tena, 3a00JeBaHUN  CHCTEMBI
KpOBOOOpallieHusi (arepocKiiepo3a), HapYIIEHUIO >KUPOBOro oOOMeHa, (YHKIUU
TICYCHM.

OTaenbHO CJEMyeT OCTAaHOBHTHCS Ha TPAHCU30MEpax JKUPHBIX KHCIIOT
oOpasyromuxcsi  TpW  THUAPOTEHE3alMM  JKUJIKUX  PACTUTENBHBIX  Macedl.
VIMEHHOTpaHCU30MEPBI, OKa3bIBAIOT CYIICCTBCHHOC BIUSHUE HA PUCKH Pa3BHTHS
CEPACUYHO-COCYAUCTHIX 3a0osieBaHuid. [lodTOMy UX cojaepkaHHEe B MacJIOKUPOBOH
MPOJYKIIMU SIBJSIETCS TOKa3aTeseM 0e30MacHOCTH M CTPOro perjiameHTupyetcs. B
cooTBeTcTBUM ¢ AeicTByrommMu tpedoBanusimu TP TC 024/2011 «Texuuueckwuii
pErjiaMeHT Ha MAacCJIOXUPOBYIO MPOAYKIIHIO» COJEP’KaHUE TPAHCHU30MEPOB >KUPHBIX
KHUCJIOT B MacJI0KUPOBOM MPOAYKIIMU HE TOJKHO MPEBBIATH 2%.

CozpgaTtenem metofa rugporeHusaumm (NpucoeguHeHus Bogopoda K
ABOMHON CBA3M) cumTaloT ppaHuy3ckoro xumuka [Nona Cabatbe. B uioHe
1897 rogpa OH cpenan OTKpbITME, 3aroXuBLUEe OCHOBbI MpeBpaLleHns
pacTUTENbHOro macna B TBepayto cybctaHumio, B 1912 rogy nonyumnn 3a 3T10
Hobenesckyto npemuto. Cabatbe 06HapyXun, 4To MeNKMe 4acTulpbl HUKENS
CryXaT XOpOLIMM KaTanuM3aTopoM peakuunm rasoobpas3Horo Bogopoga C
3TUMEHOM, MPOCTENLLNM YrneBo4oOpoLOM C [OBOMHOM CBA3blD. HO BCkope
BbIAICHWMOCb, YTO TaKMM X€ CnocobOoM MOXHO MPUCOEAMHATb BOAOPOA U K
ApyrMmMm BewectBaMm C ABonHonm cBaA3bko. B 1901 rogy Hemeukun XnMmMuk
Bunbrenom HopmaH npumeHun 3TOT MeToad Ana nepepaboTku Xupkmx
pacTutTenbHbIX Macen B TBepable Xupbl, a B 1902 rogy nonyyun Ha Hero
nateHT. [lpouecc rugporeHmsaumm (rMapupoBaHUE) MpoucxoauT npwu



nponyckaHun BogopoAa nop AasfieHneM Yepes Macso, Harpetoe 40 BbICOKOW
TemnepaTtypbl (okono 200 rpagycoB Uenbcusa). [llpyn 3TOM 4yacTb
HeHacCbILWEHHbIX XUPHbIX KNCMOT NpeBpaLlaeTca B HACbILLEHHbIE.
3HavyanbHO rmgporeHM3npoBaHHOE Macrio He CYUTanoCb BPeAHbIM U
Aaxe pekoMeHAoBaroCb Kak 340poBas anbTepHaTuBa XWBOTHOMY XWUPY.
Hukoro He cmMmyTun TOT akT, 4YTO NpPM YaCTUYHOW ruaporeHm3aumm
N3MEHAETCA MNPOCTPAHCTBEHHAsA CTPYKTypa MOJSEKYI: 3HayuMTeNbHas 4acTb
HEHACbILWEHHbIX XUPHbIX Kucnot (oo 60%) nepexoauTt mn3 uuc-dopmbl B
TpaHc-gopmMy. C TOUKM 3peHns Npomn3BoauTENEN MaprapvHOB HaKorsieHue
TPaHC-M30MEPOB BAWANO Ha CBOWCTBA Xupa TOSIbKO MOSIOXUTESBHO,
NOCKOSbKY NPUBOANIIO K MOBBILLEHUIO TEMMNEpaTypbl NaBneHna n TBepaoCTu.
'moporeHn3npoBaHHbIE Macna U MaprapuHbl Ha UX ocHoBe Obinn gellesne
CNMMBOYHOrO Macna, pfonblle XpaHunucb (paxe 6e3 oxnaxgeHus) u
NO3BONASIM  MHOrOpa3oBO€  UCMNOSib30BaHME npu  Xapke. WMeHHOo
MMAOPOreHN3NpPoOBaHHbIA  XUP CTan OCHOBOWM wuHAycTpun "dacTt-dyn" wu
apuratenem ee éypHoro pa3sutusa. B 1993 roay B xypHane "llaHueT" Bbiwna
cTaTbs, aBTOp KOTopon YonTtep Bunnet ytBepxaan, 4to notpebneHune TpaHc-
XVPOB NPMBOANT K MOBbLILLEHNIO PUCKA CEPAEYHO-COCYANCTLIX 3aboneBaHui.
[MpuynHa, N0 MHEHUIO aBTOpa, COCTOSAMA B TOM, YTO TPaHC-XUPbl Bbi3bIBAlOT
N3MEHEHME COOTHOLLUEHUS NMNOMPOTEMHOB BbICOKON M HU3KOW MAOTHOCTU B
CTOPOHY YBENMUYEHUA MNEPBbLIX. JTO B CBOK O4vepedb SABMSETCA (PaKTopoMm,
npegpacnonaralwmM K aTtepockrnepody. CBou npepnonoxeHna Bunner
noaTeepann aktamu, nogcuntae notpebneHme TpaHC-XMpoB B pauuoHe 85
TbICS4 340POBbIX XEHLUMNH, @ 3aTEM B TEYEHWE BOCbMU JIET pPErncTpupoBar
cpean Hux 3aboneBaeMoCcTb M CMEPTHOCTb OT cepAeyHbix 3aboneBaHuN.
KonnyectBO WHGAPKTOB, CllydaeB BHe3anHoOM CMepTU OT CepaeyHoro
Apuctyna W BbIpaXeHHOCTb aTepoCKnepo3a OKasanucb CyLeCTBEHHO
bonblue cpean Tex, KTO BCE 3TU BOCEMb JIET €1 MHOrO MaprapuHoB. Takum
o6pa3om, nccrneaoBaHMsa nokasanu, YTo TPaHC-XMpbl BeayT cebs nHaye, yem
LMC-XUPbl, HE TOMbKO Ha CKOBOpOAKE, HO U B opraHuame. Hanpumep,
OKasaBLMCb B cocTaBe (hocdhonunuaoB KIETOYHbIX MeMOpaH, OHU BAUAIOT
Ha paboTy 6enkoBbiX MONEKys, TMPOHMU3bIBAOLWIUX MeMOpaHbl, Tak
Ha3blBaeMbIX TpaHCMeMOpaHHbIX 6enkoB. A 3TO B CBOK O4Yepeab HapyluaeT
nepegayy CurHanoB, Hanpumep, nNpuv B3aUMOAENCTBMM TOPMOHOB C
peuenTopamu, NOCKOSbKY peuenTopbl Kak pa3 ABNAIOTCS
TpaHcMeMbpaHHbiMn  6enkamn. CTpagaeT TpaHCNoOpPT BELLECTB, Beap
6enkoBble KaHanbl ANA nepeHoca MONekyn 4yepe3 MemOpaHy Takxe
OTHOCATCA K TpaHCcMemMbpaHHbIM 6enkam. Tak Kak pocchonunuabl ABNAKTCS
elwe N CblIpbeM ONS1 CUHTE3a MOSIEKYST UMMYHHOW CUCTEMBbI, HanNu4ne B HUX
XUPHbIX KUCAOT B TPaHC-KOHOpMaLMy NpUBOAUT K HapyLLUeHnio Guoxnmmm
BOCNanuUTenbHbIX npoueccoB. [loMMMO NOBbLIWEHNA pUCKa pa3BUTUA
aTepocKnepo3a u conyTcTeyoWMx 3abonesaHun cepaua n CocyaoB, TpaHC-



N30Mepbl NPUBOAAT K CHUXEHUIO YYBCTBUTENbHOCTU KINETOK MOAXeNya04YHOM
Xenesbl K WHCYNWHY - pa3BuBaeTcsa AuabeT 2-ro Tuna, XPOHUYECKUX
BOCManuTenbHble MPOLECChbl, OXuUpeHue. Takum o06pa3om, ecnum BMECTO
HOPMarnbHOro CTPOWUTENbHOrO MaTepuana Mbl MpeanaraemM opraHusmy
OpakoBaHHble TpaHC-M30Mepbl, 00pa3ylTca paedekTHble 6uonornyeckue
CTPYKTYpbl, KOTOpPblE HaYNHalOT AaBaTb COOW.

[na yMeHblleHnsa NoTpebneHnsa TpaHCc-XNpoB He06XoauMO UCKITHYUTb
U3 pauMoHa MNWUTaAHUS  MaprapuHbl, MpocMaTpuBaTb STUKETKM Ha
npuobpeTaemMble NPOAYKTbl Ha NPeaMEeT coAepXaHUs B HUX TPpaHC-U30MepoB
XWUPHbIX KUCIOT.

Taknum 0bpa3omM, MepONPUATUSA MO CHUXEHUIO coaepXaHUsa B NMULLLEBON
NPOAYKUMM KPUTUYECKM 3HAYMMbIX HYTPUEHTOB Peanu3yloTcsa Mo TPem
OCHOBHbIM HanpasneHusam:1)paboTta ¢ HaceneHnem no BoOMNpocam 370pOBOro
NUTaHNS;2)MHOPMUPOBAHME HACENeHUs O COAEPXaHUM  KPUTUYECKU
3HaAUYMMbIX HYTPUEHTOB B MULLLEBON MPOAYKLIMK;3) COKpalleHue KOonm4ecTBa
NPOAYKTOB, WCTOYHUKOB KPUTMYECKN 3HAUYUMbIX HYTPUEHTOB B MEHIO
OpraHM30BaHHbIX KONMEKTVBOB.
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4.3. Yueonwvui nnan:

No | Tema KonmuecTBo yacos
JIEKIUS | caMm. MpaKT. | BCEro
pabota | pabora
| BBoaHOE 3aHATHE — MHCTPYKTaX 1 1 2

I10 UCIIOJIb30BAHUIO CEPBUCOB
IPOTPAMMBI, BXOJTHOE
TECTUPOBAHHE

2 Posib 1 3HQUMMOCTH UIIIEBOTO
dakTOpa B COXpaHEHUHU U
YKPETUICHUH 3/I0POBbSI HACEJICHMUS,
npoduiakTUKe 00JIe3HeH
HUBUIN3ALINY, IPOMEKYTOUHOE
TECTUPOBAHUE

3 OcHOBBI PU3HOTIOTHI
MUIIEBAPECHUS, IPOMEKYTOUYHOE 1 1 1 3
TECTUPOBAHUE

4 OCHOBHbBIC KOMIIOHEHTHI TTHIIH,
MIPOMEKYTOUYHOE TECTUPOBAHUE

5 Kputnuecku 3nHaunmbie
HYTPUEHTHI B PA3JIMUYHBIX TPYyMIIAX
MPOAYKTOB, MPOMEKYTOUHOE
TECTUPOBAHHE

6 Hrorosoe 3audaTue 1 1
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PucyHnok.-1. YncjieHHOCTH 00y4aK0IIUXCH B 001€e00pa30BaTe/IbHbBIX
opranusanusax no P® B nunamuxe 3a 2012-2019 rr.

Tabauua 1. - UncaeHHOCTH 00yYAKIIMXCS B 00111e00pa30BaTeILHbBIX
opraHm3anusax B fnHamuke no P® u ®enepanbubiM Oxpyram PO

TeppuTOopMA 2012 2013 2014 2015 2016 2017 2018 2019
PO 13040412 | 13266473 | 13886449 | 14341426 | 14785443 | 15258161 | 15766806 | 16138511
LU0 3029871 | 3110930 | 3241027 | 3339897 | 3459737 | 3588585 | 3697306 | 3815831
€300 1139883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863
ojole] 1257860 | 1314744 | 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813
CK®O 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188
neo 2734610 | 2699489 | 2806562 | 2887380 | 2957437 | 3023509 | 3105018 | 3208782

pole) 1172810 | 1192783 | 1236545 | 1272445 | 1325590 | 1371839 | 1417720 | 1452411
Co0 1927236 | 1989979 | 2050417 | 2120161 | 2201885 | 2268581 | 2321420 | 2089361
Jilele) 650928 645998 651188 678366 | 693059 706242 | 715222 | 1002691

Tadanua 2. - YucaeHHocTs o0yuarmmxcsl-4-x kiaccoB 001e00pa3oBaTebHbBIX

opranmu3anuii B juHamuke no P® u ®egepanbupim Oxpyram PO

NPOrHo3 nporHo3 nporHo3

Tepprropra | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
PO 5577426 5696272 [ 5997953 | 6223481 | 6467869 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | 7888377
U0 [1287180] 1334226 | 1382438 [ 1428609 [ 1489378 | 1551005 | 1605061 | 1677221 1718547 [ 1773915 | 1829283
G300 492896 | 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557
o0 545350 | 563703 | 682687 | 703286 | 731685 | 753345 | 806614 | 807295 | 875419 | 914565 | 553718
CkoO | 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
noo [ 1150698 1137948 [ 1198825 [ 1243545 [ 1300775 [ 1343295 | 1390252 | 1433032 | 1474537 1518924 | 1563311
YO 516583 | 522828 | 540221 | 562992 | 589389 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276
Cd0 833824 | 866747 | 892671 | 941071 | 970119 | 1018143 | 1041347 | 920407 | 1036499 | 1058934 | 1081369
no0 | 277110 | 275022 | 279800 | 290888 | 295734 | 301032 [ 306317 | 429211 [ 375982 | 391335 | 406689
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PucyHOK - 2. YeJIbHbBIN BeC HIKOJbHUKOB U IVIOTHOCTH HaceJieHusi no P® B
auHaMuke 3a 2012-2019 rr.
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PucyHnok - 3. 3a00/1eBaeMOCTh caXapHbIM IUA0eTOM JIeTeill U MOAPOCTKOB
(o0mas) mo P® B nunamuke 3a 2012-2019 rr. (na 100 ThIC. HaC.)
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PucyHnok. — 4. CpeqHeMHOroJieTHUM NpUPOCT (YObLJIb) YPOBHS 32a00/1€BaeMOCTH
JAeTed M MOAPOCTKOB CaXapHbIM AHa0eToM
3a 2012-2018 rr. (8%)



Tabauua 3. - /lunamuka 3a0o1eBaeMocTH caxapHbiM auaderom (Ha 100 ThIc.)

aTHn Cpente- Omomerye K | Parr mmo
4 — 2014 | 2015 | 2016 | 2017 | 2018 Mﬂofmmﬁ cpet o B | DO
PO 087 |108.7] 1183 | 1218 | 1282 | 115.1
[lerrpatssett GO 115,8 1283|1369 | 1389 | 1473 | 1334 1,16 2
Cepepo-3amamsti @O | 1382|1489 1661|1684 | 174.1 | 159.1 1,19 1
TOmaEzit ®O o6 |117.3]1204 1273 ] 1283 1179 0,74 3
Cesepo-Karkasckuit @O 451 |1 52,9 | 60,5 | 62,4 | 65,1 57.2 0,49 8
TpeeomxckHil PO 946 (1039|113 5]|116,2 | 1232 1103 193 5
Vpansckuit @O 1177 114 [ 1254|1337 | 142.1 126.6 115 3
Cubupckuii @O 83,5 90 |101,5(106,2| 1173 99,7 0,79 6
JazpeBocTouHbmH OO 804 |1 93,5 98,9 | 96,8 | 97,3 93,4 0,94 7
[Tponomxkenue TaObIUIIbI 3.

HOHFT'EOPELL‘;:H 2014 | 2015 | 2016 | 2017 | 2018 mgffg;ﬂﬁ g)ma;m:;“;g Pa;;“"
PO 2547 271 [294,2] 308 | 317 288.9
enrpatsepii PO 28391 309 | 328 | 341 |3524| 3228 1,12 3
Cepepo-3anammsit @O | 372.1 | 385 |401.7| 408 |432.6| 399.9 138 1
FOemtit DO 2162 | 271 [282.6] 320 [301.9| 2783 0.96 5
Cesepo-Kaprascxmit @O | 119.1 | 140 [1459| 150 | 147.8| 1404 049 8
IIpuBomxkckui O 256.1 | 259 (289.3] 291 |313.2 281.8 098 4
VYpamckuit PO 3285 | 298 [334.4] 350 |366.2 3354 1.16 2
Cubrpexmi ©O 2256 | 247 (280,1| 298 |309.2 2719 0,94 6
HamresocToumbii @O 216 | 229 [246,6| 268 [255.4 243.0 0.84 7
4000 1
3500
3000
2500 1
2000
1500 +— — = s —— D
1000 =t =) S —

552 = [1OTH == [0 APOCTKN

2012 2013 2014 2015 2016 2017 2018
PucyHok - 5. 3a00;1eBaeMOCTh O:KMpEeHHEM Y JeTeill M MOAPOCTKOB (0011ast) 1o
P® B nrunamuke 3a 2012-2019 rr. (na 100 ThIC. HaC.)
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Pucynok. — 6. CpeagnemHorosieTHuii npupoct (yOblib) YPOBHA 3200/1€BA€MOCTH
JAeTel U MOAPOCTKOB 0KMPEHUEM
3a 2012-2018 rr. (8%)

Tabumua 4. - /luHaMHuKa pacpoCTPAHEHHOCTH OKMPEHMS Y eTel U MOAPOCTKOB
(na 100 ToIC.)

C e- Parr
Aetn 2014 2015 2016 2017 2018 mglﬂem Omomemme x|
u cpems. mo PO
Teppuropna o PO
PO 1108.4 | 1203.0 | 12104 | 12589 | 13115 | 12184

IenTpanedsii @O 11619 | 1241,7 | 11733 | 1198,6 | 1252.7 | 1205.6 0,99 5
Cepepo-3amammeii @O 12516 | 14516 | 14188 | 1523.1 1547 | 14384 1,18 1
FOs&HELT PO 1092,6 | 1176,7 | 1294.8 | 1386,7 | 14815 | 1286.,5 1,06 4
Cepepo-KaBkasckuit @O 461,9 5659 5472 598 609,6 556.5 0.46 8
Ipueomkckmit @O 12734 | 1365.7 | 14006 | 14743 | 15421 | 1411.2 1,16 2
Vpansckuit @O 11588 | 1169.3 1207 12276 | 12764 | 1207.8 0,99 6
Cubupcknii @O 11714 | 13213 | 13574 | 1379.5 1482 | 13423 1,10 3
JaneHeBoCTOUHEIHE @ O 819.7 8243 758 7319 836.6 7941 0.65 7




MoapocTKkn

2014 2015 2016 2017 2018 Cpeme: | Omomenue | Pase
e - “ - < MHOTONETH | K cpeid. mo | mo
TeppuTopES HE P® PO
PO 2720,6 | 2935 | 30353 | 32104 | 35236 | 3085.0
LleETpaTsHsii OO 2985.4 | 31373 | 3066,1 | 3087.6 | 30982 | 30749 | 100 | 5
Cesepo-3anagHeri OO 35522 | 3816,9 | 3883 | 43765 | 41379 | 39533 1,28 1
FOsHBIH OO 29609 | 31821 | 34086 | 36662 | 3763 | 33962 | L10 | 3
Cepepo-Kapkascknit @O | 1175.4 | 14965 | 13602 | 16362 | 15209 | 1437.8 | 047 | 8
TprBoTRCKTi OO 2872.8 | 30733 | 33768 | 36457 | 3769.8 | 33477 | 1.09 | 4
Ypansckuii @O 2591.7 | 27993 | 29201 | 30239 | 2996 | 2866,2 0,93 6
Cubupckuit @O 2861.3 | 31483 | 33089 | 33986 | 58546 | 37143 1,20 2
JanereBocTourEI @O 1739.5 | 1838.,1 | 1799.2 | 17002 | 2158.1 | 1847.0 0,60 7




