Oo0yuarmas (mpocBeTUTEIbCKasA) MporpaMmma
10 BONPOCAM 3/10POBOI0 NUTAHMS JIJIsl IeTell KOJIbHOr0 BO3pacTa

1. O0uue moJ10KeHUA

OO6yuaroimasi TpOCBETUTENBCKAs ITporpaMma Jijisi MKOJbHUKOB "OCHOBBI 370pOBOTO MUTaHUS"
npeAaHa3zHaueHa i ooyyarommuxcs (5-11 kiacco) oOmieoOpazoBarenbHbIX opranu3anuid. [Iporpamma
pa3zpaboTaHa B Leisx peanuzanuu genepajbHoro npoexrta "dopMHupoBaHHE CHUCTEMbl MOTHBAIUH
rpaxaaH K 37J0pOBOMY 00pa3y >KHM3HH, BKJIIOYasi 3J0pOBOE MHUTAHUE M OTKA3 OT BPEIHBIX MPHUBHIYEK
(VkperieHne 0OIIECTBEHHOTO 37I0pOBbs)" HalMoOHAJABLHOrO Tnipoexkta "Jlemorpadus" wu B
coorBercTBUM ¢ [lmanom wmeponpusituii  PocmorpeOHaa3opa 1O peanu3alud  MEpONpPUATHIA
dbenepasibHOrO TMpoekTa "YKpersieHue oOImeCTBEHHOTo 370poBba" Ha 2019 rom M mepcrneKTHBHBIN
nepuon 2020-2024 romos, yrBep>kKIeHHBIM mpuka3oM Pocmorpebnamzopa ot 25.01.2019 N 29, s
peuieHus 3afad 1no (GOpMHUPOBAHUIO CpeAbl, CIIOCOOCTBYIONIEH MOBBIIMICHUIO HHPOPMUPOBAHHOCTU
rpaxaaH 00 OCHOBHBIX MMPUHIMIIAX 3A0POBOTO MUTAHMUS.

B mporpamme mnpexacraBneHa uHdopMmainus 00 OCHOBAaX 3J0POBOTO IMUTAHUS, 3HAYHMMOCTHU
BUTaMUHOB M MMKPORJIEMEHTOB JUIsi TapPMOHUYHOIO POCTAa M Pa3BUTHUSA, PALMOHAIBHOIO pEXUMa
MUTaHMS, BBIPAOOTKH 37J0POBBIX MHUIIEBBIX CTEPEOTUIIOB MOBEACHHS M MUIIEBBIX MPHUBBIYEK HA JTAIe
pocTa 1 pa3BUTHUs peOCHKa.

I1. leneBoii pa3nen

2.1. AKTyaJIbHOCTb NIPOTrPaAMMBbI

310poBOE TUTAHWE SBJISCTCS OJHUM W3 0a30BBIX YCJIOBHH 370POBBS JETCH, (QOpMHUpPYET
3I0pPOBbIE CTEPEOTUIBI MUTAHHS, 3J0pPOBOE MHIIEBOE IMOBEACHHE IOAPACTAIONIETO IOKOJICHUs Ha
MepCIeKTHBy. B HacTosImee BpeMms y 3HAYUTEIBHOTO YHCHIA JIETeH yKe K IIKOJBHOMY BO3PacTy
bopMUpPYIOTCS TMATOJIOTMYECKUE TMHUIIEBble MPUBBIUKU - HM30BITOYHBIA IO KaJOPUHHOCTU YKHH,
Ype3MepHOe MOTPeOJICHNE COMM U caxapa, JEeTKUX YTJIeBOJOB (MPEANOYTEHHE MPOIYKIIUU C BBICOKHM
coJiep’)KaHuEM caxapa (KOHIUTEpCKHE W3JeNus, CIaJKue BbIMEYKa W HAMUTKH), XUpa U COIHU
(xonbacHble M3NETUsT U COCHCKH, (hacT-Ppysa), OTMEUAIOTCS 3HAYUTENBHBIE MO TPOJOJDKUTEILHOCTH
MepephIBbl MEXKTYy OCHOBHBIMU IIPUEMaMH MHIIY, MHOXXECTBEHHBIE HEYMOPSAI0UEHHBIE IEPEKYChl. DTO
MOBBIIMIACT PUCKU (HOPMHUPOBAHHMSI TIATOJIOTHUH KEITYyTOTHO-KHIIIEYHOTO TPAKTa, YHJIOKPUHHOU CHCTEMBI,
YBEJIMYUBAET PHUCK PA3BUTHS CEPACYHO-COCYIUCTHIX 3aboieBaHM, W30BITOYHON Macchl Tena,
caxapHoro gamabera. IloaTBepkIAeHWEM TPOOIEMBI  CIy)KaT  PETUCTPUPYEMbIE  TOKa3aTelH
3a00JIEBAEMOCTH JIETEH M TIOAPOCTKOB CaxapHbIM JHa0ETOM U OKupeHueM (puc. 1).
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Puc.1. lunamuka o0weii 3a001eBa€MOCTH J1€TEH U MOAPOCTKOB
3a 2014-2018 rr. (na 100 ThIC. HaC.)

Bropoii acnmekr mnpoOneMbl - HEAONOJy4YeHHE JeThbMM Ha JTale pocTa M pPa3BUTUA
HEOO0XOMMOTO KOJIMYECTBA OCHOBHBIX NHTATEIBHBIX BEIIECTB, MHHEPAJIOB, BUTAMHUHOB, YTO TaKXke
MOJKET IMOCIYKUTh NMPUUYNHON (HOpMUPOBaHMS HApYIIEHUI 340pOBbs JETEH, B MEPBYIO OUepeab 3TO -
3a0oJeBaHus, 00YCIOBICHHBIE Ae(PUINTOM OMOJIOTMYECKH [IEHHBIX BEIIECTB B PAIlIOHE €KEJTHEBHOTO
NUTaHUs peOeHKa, CHIDKEHNE YMCTBEHHOHN U (pu3nyeckoit paboTocrocoOHOCTH AeTel, KOTHUTUBHBIX U
(YHKIMOHATBHBIX BO3MOYKHOCTEH PACTYIETO OpraHu3Ma.

B 2019 rony ®enepanbubiM 3akoHoM oT 01.03.2020 N 47-®D3*(1) ObuIO BBEICHO MOHSITHE
3I0pOBOT0 IMUTAHMS, IpeaycMaTpuBaroliee o0sA3aTeIbHOCTh peaau3aluy psia NPUHLHUIIOB, B TOM
yuciae: 1) MCHOJBb30BaHHME B MEHIO OJIOA, pEeLenTypbl KOTOPBIX, HPEAyCMaTpHUBAIOT COXPAHHOCTb
MCXO/HOM OMOJOTMYECKOW IIEHHOCTH NHINEBBIX MPOJIYKTOB, MHIIEBBIX MPOIAYKTOB CO CHIKEHHBIM
COJZIep’)KaHUEM HACBIIICHHBIX JKUPOB, IMPOCTBIX CaxapoB, IIOBAapE€HHOM COJIM, a TaKKe IHIIEBbIX
MPOAYKTOB, OOOTAIICHHBIX BHTAMHUHAMH, IHUIIEBBIMA BOJOKHAMH W OHOJOTMYECKH aKTHBHBIMH
n00aBKaMH; 2) COOTBETCTBHE IHEPTETUUECKOM IEHHOCTH dHEpro3arparaM, XMUMHUECKOTO cocTaBa OJ1to]
- (U3HOTOTUYECKUM MOTPEOHOCTSIM OpPraHN3Ma B MaKpO- U MUKPOHYTPHEHTaX; 3) pa3HooOpa3ue MEHIO;
4) onTUMAaNbHBIA PEXUM MHUTAHUS; 5) COONIOCHUE CAaHUTAPHO-3IUIEMHUOIOTHYECKUX TpeOOBaHUN Ha
BCEX JTanax oOpallleHus MUIIEBBIX MPOIYKTOB (IFOTOBBIX OJit0n1); 6) HMCKIIIOYEHHE HCIOJB30BaHUS
¢banbcuUIMPOBAHHBIX MUIIEBBIX TPOAYKTOB.

B Crparteruu nosblleHns KadecTBa NMUIIEBOM npoaykiuu B Poccuiickoit @enepanuu 10 2030
roja, BBEJEHO OIPEACIICHUE KadyecTBa IMILEBBIX NPOAYKTOB, ONPEIEISIEMOE KaK COBOKYIHOCTBb
MOTPEOUTENBCKUX CBOMCTB ((U3UKO-XMMHUYECKHE, MHUKPOOMOJIOTMYECKHE M OpraHOJENTUYECKHUE),
HHEPreTUYECKYIO U MUIIEBYIO IEHHOCTh, CIIOCOOHOCTH YJIOBJIETBOPATH MOTPEOHOCTH YeJIOBEKa B MHULIIE
IIpU OOBIYHBIX YCIOBHUSAX MCIIONB30BAHMS B LIETSAX 00€CIIEUEHHsI COXPAaHEHUS 3J0POBbsI UEIOBEKA.

Bomnpocsl opranuzaium paboTsl ¢ 1€ThbMH U MOJPOCTKAMHU, UX POAUTENISMU IO HOMYJISPU3ALUT
3HAaHUU O 370POBOM IUINIEBOM IOBEIEHUH, 3JOPOBOM MUTAHUH, Ha (DOHE PErMCTPUPYEMON JTUHAMHUKU
pacrpoCTpaHEHHOCTH O’KUPEHUS, CaxapHOro AuadeTa, a TakkKe MPUHATHIX Ha FOCYJapCTBEHHOM YPOBHE
CTpaTEernyecKux JTOKYMEHTOB [0 OpraHU3alliy MUTaHus JeTel, IpUoOpeTaroT 0coOyI0 aKTyaabHOCTbD.

B canuTapHO-IPOCBETUTENLCKON MporpaMMe MpeiacTaBieHa HH(opManus o0 OCHOBax
3I0OPOBOTO TMUTAHHS, 3HAYMUMOCTH BHTAMHHOB M MHKPODJIEMEHTOB [UII TapMOHHYHOTO pOCTa H
Pa3BUTHSL, PALIMOHATIBHOTO PEXXKUMA MUTAHUS, BBIPAOOTKHU 370POBBIX MUIEBBIX CTEPEOTUIIOB ITOBEICHUS
Y TIMIIEBBIX MTPUBBIYEK HA TAare POCTa U pa3BUTHUS peOCHKA.
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2.2. leab nporpamMmsl

dopmupoBaHue y oOydarolIUXCsl 3HAHUI OOECIeunBaOIUX UM OCO3HAHHYIO MOTPEOHOCTH B
3I0POBOM MHUTAaHUH KaK OCHOBHOM 3JIEMEHTE 37J0pOBOT0 00pa3a KU3HHU.

2.3. 3ajaum nporpamMmslI

1. OcBoeHne 00y4arOIMMUMHUCS 3HAHUHM O POJIM M 3HAYUMOCTH MHILIEBOTO (pakTopa B COXpaHEHUH
U YKPEIUICHHH 37I0POBbsI HAaCEIEeHUs, MPOPHUIAKTHKE 00JIe3HEeH [IMBUIIN3AIHH.

2. ®opmupoBanue 0a30BBIX 3HAHUM 00 OCHOBaX (PM3MOJIOTMU IMHUIIEBAPEHUS M 3HAYUMOCTH
peKMMa NHTAaHHUS, OCHOBHBIX KOMIOHEHTOB ITMINM M KPUTHYECKH 3HAUYUMBIX HYTPUCHTOB B
npoUIaKTUKE HAPYIICHUN 37I0POBbs, 00YCIOBICHHBIX MUIIEBBIM (PAKTOPOM.

3. ®opmupoBaHue y JAeTeii HEOOXOAWMBIX HABBIKOB O0ECHEYMBAIOUIMX WM OCO3HAHHYIO
noTPeOHOCTH B 3/I0POBOM IUTAHUHU KaK OCHOBHOM 3JIEMEHTE 00pa3a KHU3HH.

2.4. lesieBasi ayIuTOPHUS MPOrPaAMMBbI

OOyuarommecss  5-11  kimaccoB  00mieoOpazoBaTeNbHBIX — OpraHW3aluid,  pPaOOTHUKH
OOILECTBEHHOTO MTUTAHUS, POIUTETH 00yIAIOIIHXCA.

2.5. MexaHHM3MBbI peajiu3alli NPorpaMMbl

[IporpamMma peanusyercs B ¢popMe TEMaTHUYECKUX KIIACCHBIX YacOB, POJUTENBCKUX COOpaHUM,
WHBIX OPTaHU3AIMOHHBIX MEPOTIPUITHA.

2.5.1. PazpadoTka nporpamMMbIl

[IporpamMmMa COCTOMT W3 YETHIPEX TEMATHUUECKHUX Pa3JIeNIOB, MPETyCMATPUBAIONIUX OCBOEHHUE
oOyJarolMMUCs 3HAHUM O POJM U 3HAYMMOCTH MHUIIEBOTO (DakTOopa B COXPAHEHHWH M YKPEIJICHUH
3I0pOBBSl HacelieHusI, mpodriakTuke OoJe3Hel IuBHUIU3aKK; (opMupoBaHHEe 0a30BBIX 3HAHUU 00
OCHOBax (pM3MOJOTUU MUIIEBAPEHUS U 3HAUMMOCTH PEXHMa MUTAHUS, OCHOBHBIX KOMIIOHEHTOB THIIU
U KPUTUYECKH 3HAYMMBIX HYTPUEHTOB B NPOQUIAKTHKE HapYIIEHWH 370pOBbs, OOYCIOBIEHHBIX
nUIeBsIM  (akTopoM; (GOpMUPOBaHHE HEOOXOAMMBIX HABBIKOB OO0ECIEUUBAIONIUX O00ydaromuMCs
OCO3HaHHYIO MOTPEOHOCTH B 3/I0POBOM MUTAHUN KaK OCHOBHOM 3JIEMEHTE 00pa3a >KU3HH.

2.5.2. BHeapeHnune nporpaMMbl
Baenpenue nmporpaMMbl ocyiecTBisieTcs Ha 6a3e 0011eo0pa3oBaTeIbHBIX OpraHU3aluil.
2.5.3. Peanu3anusi nporpaMmbl

OcHoBHble (OPMBI peanu3ali NporpamMmbl - TEMATUYECKUE KJIACCHBIE YaChl, POJIUTEIbCKUE
coOpaHus, MHBIE OPraHMU3ALMOHHBIE MEPOIPHITHSA, NPOBOAUMBIE COBMECTHO C OOYYaIOUIUMHCA U
POIUTEISIMH.



2.6. Ilmannpyemblie pe3yabTaThl 0CBOCHHUS MIPOrPaAMMbI

[Iporpamma mpemycMaTpuBaeT KOMILUIEKCHOE PAacCMOTPEHHE BOIIPOCOB 3J0POBOTO IUTAHHMSA,
O3HAKOMJICHHMC C [MpUHIOUIIAMKA 3J0POBOr0 IMUTAHUSA, 3HAYUMOCTBIO 3J0pPOBOI'O IIHUTAHUA B
npodUIaKTUKe HAPYIICHUI POCTa U Pa3BUTHS, pHCKa (HOPMUPOBAHHS 3a00JICBaHUH.

B pesynbrare ocBoeHus oOydaromiei (IMPOCBETUTENBCKOW) MPOrpaMMbl Y OOydYaromIuXCs
JOJDKHBL  OBITH  ChOPMUPOBaHBI HEOOXOJWMMBIC HABBIKM W YMCHHS, OOCCIICUMBAIOIIUE JIETIM
OCO3HAHHYIO MOTPEOHOCTH B 3I0POBOM IHTAaHUH, KAK OCHOBHOM 3JIEMEHTE 3JI0POBOTO 00paza KH3HH,
COCTABIICHHSI PAIIHOHAILHOTO PEXKMMA JHS U PalliOHA 3J0POBOTO MTUTAHUSI.

I11. CopepaxaTenbHbIH pa3aes

3.1. O01ree conepxaHue NPOrpaMmbl

OOyuaromas (MPOCBETHTENbCKAsA) MPOTrpaMMa BKIIIOUAET TPH JIOTHYECKH B3aMMOCBS3aHHBIX
0J10Ka, U3JI0KEHNE KOTOPBIX MPETyCMaTPHUBALT:

1) posib ¥ 3HAUUMOCTH MUIIEBOTO (AKTOpa B COXPAHEHUH U YKPEIUICHUU 3[J0POBBSI HACEICHHUS,
npodmIakTuke 00Je3HeH IMBUIIH3AINH;

2) ¢pu3nonorus NUIEBapeHUs U 3HAYMMOCTH PEKMMA MUTAaHUS, OCHOBHBIX KOMITOHEHTOB MHILU
U KPUTUYECKH 3HAYUMBIX HYTPHEHTOB B NPOQPHIAKTUKE HAPYIICHHW 3I0pOBBS, OOYCIOBICHHBIX
MUIIEBBIM (HAKTOPOM;

3) dopmupoBanue y nereldi HEOOXOJUMBIX HABBIKOB OOECIEUMBAIOIIMX MM OCO3HAHHYIO
MOTPEOHOCTH B 3/J0POBOM MUTAHUH KaK OCHOBHOM 3JIEMEHTE 00pa3a >KU3HH.

OcHoBHas 00y4aromias 4acTb IPOTPaMMbI MOXET PEaJIn30BBIBATHCS KaK B OYHOH (hopme, Tak U
B JUCTaHIMOHHOW ¢opme oOyuenus. I[IpakTudeckue 3aHATHS, HANpaBiICHHbIE HA YCBOCHUE
MOJTyYCHHBIX CaMOCTOSITENIFHO (MJIM B KOJJIGKTHBE) HOBBIX 3HAHWH MPOBOAATCS B (OPME KIIACCHBIX
4acoB, POJAUTEIbCKIX COOPAaHUM U MHBIX OPraHU3AIMOHHBIX MEPOIIPUSTHI.

B pesynbrare ocBoeHus oOydaromeid (IIPOCBETUTENBCKOW) HpOrpaMMbl Yy 0Oydaromuxcs
JOJKHBI C(OPMHUPOBATHCS HABBIKU TIOCTPOEHHUS U OLICHKH palloOHa 3J0POBOTO MMUTAHMUS.

3.2. DTansl peaju3alu NPOrpaMmMbl

OOyuaromias (IIpocBeTUTEIbCKAsI) MporpaMma peanusyercs B TeueHue ydeOHoro rona, ¢popma
IpenojgHeceHuss 0a30BoM HMH(OpMaMK MpeaycMaTpUBAaeT y4YeT HCXOIHBIX 3HAHUN OO0yYaromuXxcs.
HcxonHble 3HaHNA OLIECHUBAIOTCS 110 PE3ybTaTaM BXOJAHOIO aHKETUPOBAHUS, IPOMEKYTOUHBIE UTOTH U
UTOrM O0y4YEeHUS 3a T'OJ] OLIEHUBAIOTCS MO PE3yJIbTaTaM BBIXOJIHOTO TECTOBOTO KOHTPOJIS.

IV. OpranuzaunmoHHbIi pa3aen

4.1. O0mue paMKH OpraHu3anuu 00y4ariero npouecca

[Iporpamma paccuntana Ha 15 y4eOHBIX YaCOB M MPEAIIOJIATAET PA3THIHBIC BUIBI IEATEITLHOCTH
yyammxcs (MpOCTyNIMBAaHUE JIEKIUH, CaMOCTOSTENbHYI0 U MPAKTUUYECKYI0 PaboTy, BBIMOIHIEMYIO
KOJUIEKTUBHO M CAMOCTOSTEIILHO).

B pamkax wu3ydeHus MporpaMMbl HCIONb3yeTcss 0Oa3oBas WHGOpMallds TpUBEICHHAS B
mporpamMme, a TakKE€ pEKOMCHIOBAHHBIC HpOFpaMMOﬁ JOIOJTHUTECIIBHBIC JIUTCPATYPHBIC MCTOUYHHUKH.



[TpuBenenue B mporpamme 6a30BOi MHPOPMALINY, JAETAeT €€ MAKCUMAaJIbHO YA0OHOH B MPaKTUYECKOM
UCIOJIb30BaHUU. /|11 CAaMOKOHTPOJISl YCBOEHUS MOIy4€HHOW HH(POPMALIMU PEKOMEH/YeTCsl OTBETUTh Ha
BOIIPOCHI 10 TEME.

TexHonornueckoe obecreyeHue MporpaMmbl MOApa3yMeBaeT Haluuue B y4eOHOH ayAuTOpUHU
MPE3CHTAIIMOHHON TEXHUKU (IIPOEKTOP, OSKpaH, KOMIBIOTEP/HOYTOYK), a Takke BO3MOXHOCTH
HOJKIIFOYEHUs K cetu HTepHeT.

4.2. Copepxanue y4eOHOIo Kypca

4.2.1. Tema N 1 "Posib ¥ 3HAYMMOCTB NNIEBOT0 (GaKkTOpa B COXPAHEHNH M YKPeIJICHUH 310POBbS
HaceJleHUs1, NpopuIaKkTHKe 00J1e3Hell nnBUJIn3anuu'

Lenb: PaccMOTpeTh posib M 3HAYMMOCTH NMHIIEBOTO (PAKTOpa B COXPaHEHHH M YKpPEIUIEHUH
3J10pOBbsI HAaceNeHUs, TpOopHIaKTUKEe 00JIe3HEel HIUBUIM3ALINY.

KoHTposbHBIE BOIIPOCHL:

1. Ot 4ero 3aBUCUT NOTPEOHOCTh OPraHU3Ma B OCHOBHBIX MMIIEBBIX BEIIECTBaX, BATAMUHAX U
MUKpO3JIeMEHTax ?

2. Kakue Bbl 3HaeTe 00JIe3HU LMBUIM3ALMM, [TOYEMY MX TAaK HA3bIBAalOT, B YEM UX IPUYMHA,
OCHOBHBIE HaIPaBJICHUS TPOPUIAKTUKHA?

3. Kakoe BiusiHUE Ha 310pOBbE UYEJIOBEKA MMEET COXPAHEHUE U PE3KOE MU3MEHEHHUE IUILEBbIX
TpaguIui nuTanus?

4. Yro noHnMaeTcs noJ 340pOBbIM IUTaHUEM?

5. HazoBuTe OCHOBHBIE IPUHLIUIIBI 3J0POBOTO TUTAHUSA?

CripaBouHbIE MaTEpHaIbI [0 TEME:

[TuTanue sBIsIETCS BXKHEHIIIMM IIPOIIECCOM B KH3HU YEIOBEKA, 00ECIIEUNBACT KU3Hb, 2 BMECTE
c Hell W (yHKIMOHMpPOBaHME BCEX CHCTEM TomeocTa3a™(2), BKIIOYass TapMOHHYHOE pa3BHUTHE,
dbopMHpOBaHHE MHTEIEKTA, PEATH3alMI0 BCEX JKU3HEHHO HEOOXOMMMBIX (YHKIUI YelloBeKa.
[IoaTOoMy MBICIB O TOM, YTO YEJIOBEK €CTh TO, YTO OH €CT, JACHCTBUTEIBHO clipaBeAauBa. Tak, co
3I0pOBOM THINEH YeNOBEK MOXET o0ecnedyuTh ce0e FapMOHUYHBIA POCT U pa3BUTHE OpPraHu3Ma, ¢
HE3/I0POBOM - HAPYIIEHUs Pa3BUTHUS U OOJIE3HHU.

[loaToMy H3 TOKOJIEHHS B IIOKOJIEHHE YEJOBEK YyjAenseT OoJblloe BHUMAHHUE MEIUKO-
OMOJIOTHYECKUM acHeKTaM IMUTaHMs, KayeCTBY M KOJMYECTBY MOTPEOJSeMbIX MHUIIEBBIX MPOIYKTOB.
[TumeBsle MPOAYKTHl MpPH BKIOYEHMHM WX B PALMOH NIHUTAHUS OOECIEUMBAIOT OpPraHU3M 4eJOoBeKa
HHEPreTUYEeCKUM M IUIACTUYECKMM MaTepuajoM, MOAYJIUPYIOT ONTHUMAalIbHbIe (H3UOJIOTHYECKHE
peakuuyu Ha BO3JEMCTBHE SHJIOT€HHBIX M HK30T€HHBIX (DaKTOPOB, CIIOCOOCTBYIOT MOAJEPKAHUIO
3/I0pOBbsI, CHHXKAIOT PUCKU BO3HHMKHOBEHMs 3a00JI€BaHUM, YCKOPSIOT MPOLECChl peaduiuTaiuu U
BBI3/IOPOBJICHUSI.

B cocraB npoaykTOB NMUTaHHUS MOMHUMO OEJIKOB, JKUPOB, YIJIEBOJOB, BOJbI BXOJAT MHILEBbIC
BOJIOKHA, (PYKTOOJIUTOCAXapUabl, CaXapOCHUPThI, aMUHOKHUCIIOTHI, MENTH]IbI, MUHEPAJIbl, BUTAMUHBI,
U30IIPEHONbI, HEHACBILICHHBIE )KMPHBIE KUCJIOTHI, XOJIUHBI U JPYrHe BeEIleCcTBAa M coennHeHus. Ha
pa3HbIX JTamax pocTa U Pa3BUTHs, NPHU BHIIOJHEHUH paboT, XapaKTepusyrommuxcs (akTopaMu
BPEIHOCTH, DPA3JIMYHBIMU YPOBHSMH [BUTATEIbHOW aKTUBHOCTH, MOTPEOHOCTh B BBIIICYKa3aHHBIX
MUIIEBBIX KOMIIOHEHTaX JOCTaTOYHO crnenuuyHa. Mexay KOMIOHEHTaMU INHIINH CYHIECTBYET
CIIOYKHAsI CHCTEMa CUHEPTUYHBIX *(3) 1 aHTarOHUCTUYECKUX *(4) B3aMMOOTHOIICHH.

B mporecce 3BomONMY Yy AKUBBIX OPraHU3MOB C(OPMUPOBATIUCH BHAYaJIe IEPBUUYHBIE 0a30BbIE,
a 3aTeM Oosiee CIIOKHbIE BTOPMYHBIE MEXaHU3MBI MOAJEpkKaHUsA romeoctasza. [locime oOpazoBaHMs
BO/IbI, PACTBOPEHUS B HEM COJIEH, MPUCYTCTBYIOIIMX B 36MHOM KOpE, a B MOCJIEAYIOIIEM C MOSIBJIEHUEM
JpeBHEHIINX aHa’POOHBIX MUKPOOPTraHU3MOB Ha 3eMJIe MOSIBIIIMCH U CTAJIM pa3BUBATHCS MPOCTEUIIINE,
a 3aTeM U Bce 0OoJiee CIOXKHBIE KMBblEe OpraHu3Mbl. HepocTaTok miiM M30BITOK MUILEBBIX CYyOCTPaTOB



CIIY’)KUT CUTHAJIOM i 0a30BBIX MEXaHW3MOB TOJJICPKAHHS TOMEOCTa3a, BOBIEKAET MMMYHHYIO U
HEHPOIHAOKPUHHYIO CHUCTEMBI PETYIISIIMM TOMEOCTa3a OpraHu3Ma ueioBeKa, OnpeaessieT BO3MOKHOCTH
ajanTalMd K MEHSIOUIMMCSl YCJIOBUSIM BHEIIHEH M BHYTPEHHEUW cpeibl. MeHssl KOJIMYEeCTBEHHOE
COJIep’)KaHUE M COOTHOUICHHE IOCTYHNAIOUIMX C MPOAYKTaMH MUTaHUS  (YHKIMOHAJIHHBIX
UHTPEeIUeHTOB ™ (5), peryIupyroTCs MPOIECChI, MPOUCXOISIINE B OpraHax U TKaHsIX.

BoisiBnenne  OnarompusTHBIX ~ B3aMMOOTHOIICHHWNW  MEXIY  M3BECTHBIMU UM BHOBbB
O00HapYKMBACMBIMU TTUIIEBBIMU PETyISATOPHBIMA KOMIIOHCHTAMU U (YHKIMSIMA OpraHU3Ma YeJIOBEKa,
YCTaHOBJICHHME MEXaHW3Ma JTHX B3aUMOOTHOIIEHUN, Hay4yHO OOOCHOBAaHHOE HMX KOMOWHHPOBAaHUE
SBJISICTCS. B HACTOSIIEE BpeMs OJAHUM U3 CTPATErHMYECKHX HaNpaBJICHUM pPa3BUTHUS WHIYCTPUU
MPOJIYKTOB O0IETro U (PYHKIIMOHATBHOTO MTUTAHMUSL.

B nHacrosimee Bpemsi MpOIyKTHl (PYHKIIMOHAIBHOTO MUTaHHUS COCTAaBIAIOT He Ooiee 3% Bcex
M3BECTHBIX MUIIEBBIX MPOAYKTOB. B Ommkaiimue 15-20 jeT gois GyHKIIMOHAIBHBIX MTPOJTYKTOB MOYKET
noctuub 30% Bcero MpOAYKTOBOIO pbIHKA, OHU MOTyT Ha 35-50% BBITECHUTH TPaAUIIMOHHbBIC
JIEKapCTBEHHbIE Mpernaparbl U3 cdepbl peanuzauuu. Ha ceronusmHuil JeHb, (GyHKIMOHAJIbHBIC
MPOYKTHI SIBJISIFOTCSI CYIIECTBEHHBIM PE3EPBOM YBEJIIMUEHUS CPEIHEN MPOIOJIKUTEILHOCTH aKTUBHOU
KU3HU HaceNeHUs.

3/10pOBbE - 3TO TAKOE COCTOSIHUE YEJIOBEKA, KOTOPOE MO3BOJISET EMY B KOHKPETHBIX YCIOBUSAX
YyBCTBOBAaTh C€0sI C PUBUYECKOM, ICUXNYECKOMN, COLIMAIbHONW U HPABCTBEHHOW TOYEK 3peHUs Haubolee
KOM(OPTHO. Y 370pOBOrO 4YeJIOBEKa Ha ONTHMAJIbHOM YpPOBHE B COOTBETCTBHH C BO3PACTHBIMH
HOPMaMH U TIOCTOSIHHBIMH H3MEHEHHUSMH BHYTPEHHEHW, BHEIIHEH M COLMAIbHOW Cpeabl
OCYILECTBISIIOTCS BCE €ro (pU3HOJOrMueckue (yHKIMHM W TOBEIEHYECKHE peakuuu (poxkaeHue,
pa3BuUTHE, CO3J]aHHE M BOCIHTAHHME MOTOMCTBA, BBDKMBAHHE, (DU3MUECKas, NYXOBHAS U COLMAIbHAS
aganTaius). OTO O3HAYAET, YTO YEJIOBEK, Y KOTOPOTO HET HUKAKMX OOJIEC3HEHHBIX OINYIICHHH, KOTaa
€ro opraHbl M TKaHU PaOOTAIOT, BBINOJHSS CBOM (YHKIMH B MOJTHOM OoObeMe (0e3 orpaHuveHuil),
MOXET CUUTATh CE0s 37I0POBBIM.

AHanu3 mokasatenei, XxapaKTepu3yIOIINX 3J0pOBbE HAaCceICHHs YOeIUTEIbHO CBHUIETEIbCTBYET
0 HEYKIIOHHOM POCTE YHMCIIA JIML, CTPAJAIONINX WM CKIOHHBIX K Pa3IMYHBIM 3a00JIEBaHUSAM, MPEKIC
BCEro K TaKUM, KOTOpbIE MOJIY4YUTIU Ha3BaHUe "Oone3Heil nuBunuzanuu”. K HUM cienyer OTHECTH Tak
Ha3bIBa€MbIC ONMOPTYHUCTUYECKHE WH(OEKIMU, TOpaXarolue HOBOPOXKICHHBIX U  OOJBHBIX,
HAXOJSIIUXCS B CTallMOHApaX, OOJIE3HH CHCTEMbI KPOBOOOpAIlleHHUs, OHKOJIOTUYECKHE 3a00JIeBaHUs,
MOYEKaMEHHYI0O M KEJIUeKaMEHHYIO0 O0JIe3HH, OpOHXHAJIbHYI0 acTMy U Jpyrue allJIeprUyYecKHe
3a00NeBaHus, TEMaTUTHl, OXHpPEHUE, IMOAarpy, OCTEOXOHIPO3 U HHBIE TMOPAXKEHHS CYCTaBOB,
ocreornopo3, auaber. [lo manubiM BcemupHOW opraHu3zanuu 3ApaBOOXpPAaHEHUS MHOTHE U3 ITHX
Oose3Hell, SBISAIOTCS TMPUYMHOM CMEPTH W HHBATUAHOCTH B  pabOTOCIOCOOHOM  BO3pacTe.
3a0o0sieBaHUAMU CHUCTEMBI KpOBOOOpalleHHs B Hacrosiuiee Bpems crpajgatoT 10 40% HaceneHus.
310Ka4ecTBEeHHbIE HOBOOOpa30BaHUS U TPEIpaKkoBble cOCTOsHUS oTMmeuatorcss y 30% B3pocioro
HaceJIeHus, OOJIE3HU >KEIyJOYHO-KUIIEYHOTo TpakTa oOHapyxuBaroTcs y Oonee 20% B3pociblX U
nerelt u, mo nmporuozam, k 2030 roay sta mudpa nocturuer 40%. V 53% myxuud u 19% >keHIuH,
MPOKUBAIOIIUX B WHIYCTPUAIBHBIX CTpPaHAX, BBISBICHO TIOBBIIIEHHOE COJIEP’KAaHHUE IIaBEIEBOM
KHUCJIOTBI B MO4Ye, Ipu 3ToM y 5-20% mroneld npu noctuxeHun 70-IeTHEro BO3pacTa, OTMEYAIOTCS
MIPUCTYTIBl MOYEKAMEHHON 00JIe3HU. Y KaXJOT0 TPEThEro KUTENs TUIAHETHl UMEIOTCS T€ WJIM HUHbBIS
aJIeprUueCcKue IPOSBICHHUS.

JlunaMyka moka3zaresnei 3a00JIeBaéMOCTH JIETEH U MOJPOCTKOB, 00YCIOBICHHASI BO3/ICHCTBHEM
(hakTOpoB MUTaHUS, 00PA30M JKU3HH MPEACTABICHA B MPUIOKEHHUH 1.

Ha mporsokeHnmm  Bcero  mepuoia  CYIISCTBOBAaHHS  YEJIOBEUECKOW  IMBWIIM3AIUU
NpEANPUHUMAINCH TONBITKA OTBETUTh Ha BOIPOC: MOYEMY 3TO MPOUCXOJIUT M KaK HAYMHAIOTCS
0071e3HU? DTOT BOMPOC BOMPOCOB ISl MEIUIIMHBI BCEX BPEMEH COXPAHSAET CBOIO aKTyaJlbHOCTh U B
Hamu qHU. Bo BTOpOitl nmonoBune XIX u Hauane XX Beka B NEPHOJI TaK HA3bIBA€MOTO '"30J0TOr0 Beka"
MUKpoOuosioruu, 6maromaps HayuyHbiM goctwkeHusiM Jlyn Ilacrepa, Pobepra Koxa, [layns Dpnuxa u
JPYTUX BBLIAIOIIUXCS MUKPOOUOIIOTOB, yIal0Ch YCTAaHOBUTH, YTO MHOTHE 3a00JE€BaHMs, CKIOHHBIE K



pacrpoCTpaHEHHIO, CBSI3aHBl C KOHKPETHBIMH MHKPOOPTaHU3MaMH - BO30YIUTEISIMH WHQEKITHA.
OCHOBBIBasACh Ha ATHUX JOCTHXKEHMAX, OBbUIM pa3paboTaHbl XUMHOTEpANEeBTUYECKHE IIpenaparsbl,
BaKIIMHbI, YyBCTBUTEJIbHBIE METOJbl AUATHOCTUKH, MO3BOJIMBIIME OCYLIECTBIISITh PAHHEE BBISIBICHUE,
NpoQWIAKTUKY M JIeYEHUE TAKMX MH(PEKIHOHHbIX 3a00JieBaHMM, Kak: yyma, XoJiepa, JAW3EHTepus,
TynsipeMusi, cuuimc, TyoepKyIes, TOHOpes, Jenpa, SUUIEMUYEeCKU MEHUHTHT, OCIa, IOJIMOMUEIIHT,
OpIOIIHOW M CHIMHOW TU(BI, Opylemie3, TyOepKyie3#, CTOJNOHSAK, TUdTEpHus, MaIIpus U MHOTHE
IpyTHe.

B 1907 rony U.M. MeuHuKOB BbICKa3ajl MNPEANOJOKEHUE, YTO MPUYMHON BO3HUKHOBECHUS
MHOTHX 3a00JIeBaHUN SIBISETCSA COBOKYIHBIH A(PQEKT Ha KIETKM W TKaHH MaKpoopraHu3Ma
pa3sHOOOpa3HbIX TOKCMHOB U JPYTUX METa0O0JIMTOB, NPOIYLUPYEMbIX MHMKPOOPraHU3MaMH, BO
MHOKECTBE IPUCYTCTBYIOLUIMMH Ha KOXE M CIM3UCTBIX YEJIOBEKA U JKUBOTHBIX, IPEXKAE BCETO B
nuIeBapuTenbHoM TpakTe. K coxaneHuro, B MOCHeyOUIMe Tofbl B CHIY psiia OOBEKTUBHBIX U
CyObEKTUBHBIX NPUYMH BHUMAHHE K PpOJIM MHKPOOPTaHMU3MOB XO35IMHA B pa3BUTHH MHOTHUX
pacrpocTpaHeHHbIX 3a00J1€BaHUI YeI0BEKa HE JOOLIEHUBAIOCh.

B 30-60 romet XX cronerus NEpBONPUYMHY MHOTHMX HAaTOJIOIMYECKHX IPOLECCOB CTaIH
CBSI3bIBATh C HAPYLIECHUSAMH, BO3HUKAIOIMMU B LICHTPAJIbHON HEPBHOM CHCTEME.

B 70 romax XX cromerust kaHajackuii maronor ['anc Cenbe chopMynHpoBand KOHIICTIIIUIO
cTpecca, BBell NMOHATHE "OOJE3HM ajanTanuu’, cuuTas, 4TO B OCHOBE MHOTMX OoJie3HEll uderoBeka
JIeKaT HapylIeHUs OanaHca 3JIEKTPOJIUTOB U CTEPOUIHBIX TOPMOHOB.

JlocTukeHust B 00JacTH TEHETHMKM W MOJEKYJISIpHOW Ouonoruu, a Takxke B 001acTu
SKCIEpUMEHTAIbHOW HMMYHOJorud B 70-80 romax XX CTOJETHS MO3BOJIMINA CMECTHUThH aKIEHTHI B
[I0JIb3y HACJIEJCTBEHHOI0 W/MJIM MMMYHHOIO IéHe3a MHOTHMX COBPEMEHHBIX 3a00JieBaHHMM yelloBeKa.
Hauvanuce axkTHBHBIE TIOMCKH JIe(EKTHBIX TE€HOB B XPOMOCOMAaxX, IEPBHYHBIX M BTOPHYHBIX
UMMYHOJE(PUIMTOB, IPUYUH UX BO3HUKHOBEHHUS M MAaTO(PU3MOIOTHYECKUX U3MEHEHUH Kak CleICTBUE
3THX HapyIIeHu# B Makpooprann3me. C Hadana 80 rooB yBeln4yeHne yuciia O0JIe3HEH YeI0BeKa CTalH
CBA3BIBATh C YXYALIEHUEM COCTOSHUS OKpPY)KAIOIIEH Cpelbl aHTPOINOI€HHOIO IPOMCXO0XKIEHUS,
BBICOKOM CTENEHbIO YypOaHW3alUM, TUMOJAMHAMHEH, XHUMH3alMEed CEJIbCKOXO3SIMCTBEHHOTO U
IIPOMBIIIJICHHOTO TPOU3BOACTBA, ILIMPOKUM BHEJAPEHHEM B ObIT U 3ApaBOOXPAHEHUE HOBBIX
XUMHYECKUX COCTMHEHUN CUHTETUYECKOW MPUPOIBI.

[lepeuncienHble MOAXOAbI K MOHMMAHUIO NMPUYMH BO3HUKHOBEHMS 3a00J€BaHUN OObEIUHSET
MMOHMMAaHHE, YTO MEepBUYHAs POJb B (POPMUPOBAHMM TAK HA3bIBAEMbIX 'coMaTuMdeckux' 3a0oyieBaHUi
OTIpeAeSIeTCS] N3MEHEHUSIMH B (DYHKIMAX U OMOXMMHYECKHX PEaKIMsIX dyKapuoTudeckux *(6) kieTtok
OpraHOB M TKaHEW uenoBeKa. JTO SBUJIOCH OCHOBOHM Uid pa3pabOTKH OOJBIIMHCTBA COBPEMEHHBIX
JIEKapCTBEHHBIX MpenapaToB. braronaps mNpou3BOACTBY MOJOOHBIX (apMaleBTUYECKUX CPEICTB,
BBICOKOMY YPOBHIO MEAMIIMHCKOTO OOCTYXMBAaHUS U PaHHEW JMArHOCTUKH BBICOKOPA3BUTBHIM CTpaHaM
yaaercs CAepKUBaTh JalbHEMIIMI pocT 3a001eBaeMOCTH M CMEPTHOCTH HaceneHus. [lanmpHeifmee
pa3Butre (hapmMaleBTUUECKON MPOMBIIIJIEHHOCTH Ha OCHOBE JOMUHHUPYIOIIEH B HACTOSIIEE BpeMs
KOHIIETILIMU 3/I0pOBbSI U NPUYMH 3a00JIEBAEMOCTH caMO IO cebe CHOCOOCTBYET MPOAOIKEHHIO
3arpsiI3HEHUS] OKpYXarolled cpepl, BOSHHUKHOBEHHMIO HOBBIX 3a00JIEBaHMHM M YBEIUYEHUIO 4YHCIA
3a00JI€BIIMX HM3BECTHBIMM B HacTodllee BpeMs Oojie3HAMHU. TpaauLMOHHBIE MOAXOJbI MOCIEIHUX
JECSITUIIETUH K TpUYMHAM (JOPMUPOBAHUS MHOTHX PacIpOCTPaHEHHBIX 3a00JIeBaHUI YeoBeKa Ooblle
HE JAl0T KOHCTPYKTUBHBIX MJIeHl M TNpeuioKeHUuH K pa3paboTke BBICOKOAI(P(HEKTHUBHBIX CPEICTB H
pUeMOB TNPOQUIAKTUKKA M JIEUEHHUS aTepocKiiepo3a, TMIIEPTOHHWH, HOBOOOPA30BAHMM, allJepruii,
JAPYTUX MATOJOTMYECKUX COCTOSHUN U CUHIPOMOB, YACJIO CIIy4aeB KOTOPBIX MEJJIEHHO, HO HEYKJIOHHO
BO3pacTaer.

B 1985 rony 3apy0exusie uccnenosarenu S.B. Eaton u M. Konnor Beicka3aiu TUIIOTE3Y, YTO
poct OoJe3Hel IUBUIIM3AIMHI BO BTOPOI MOJ0BHHE XX BeKa 00YCIIOBJIEH TEM, YTO T€Hbl COBPEMEHHOTO
YeJI0BEKA, aAalITHPOBAHHBIE B TEUEHNE [TOYTH MUJUIMOHA JIET 3BOJIIOLUHU K )KU3HEHHBIM YCTOSM M IHILE
MPEIIECTBEHHUKOB, OKa3aJIUCh HEJIOCTATOYHO YCTOMYMBBIMU K PE3KMM HM3MEHEHMSM 00pasa KU3HU
yenoBeka 3a nocaeanue 100-200 mer.
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Bo Bce Bpemena mpobiemMa MUIIM ObLIa OJHOM W3 CaMbIX BaXHBIX, CTOSANUX TEpes
YeJI0BEYECKUM 00111ecTBOM. [IefiCTBUTENbHO, aHATU3UPYS KYJIbTYPHbIE TPAAUIIMH U 3aKOHBI, CBSI3aHHBIE
C TUTMEHOM NMUTAHUS HALIUX JPEBHUX MPEALIECTBEHHUKOB, )XUBIIUX B Meconotamuu, Erunte, Kurae u
npyrux crtpanax JlanbHero m Cpennero Bocrtoka, [peBHelt I'penin u PuMckoll umriiepun, MOXKHO
O0HAPYXHUTh CBUAETEIHCTBA TOTO, YTO €IIe HECKOJIBKO THICSY JIET Ha3aJ JOMHHHPOBAIO NTOHUMAaHUE,
YTO 370POBbE YEJIOBEKa B HAMOOJbILEH CTENEHU OMPEENIeTCs XapaKTepoM M MOJHOLIEHHOCTHIO €ro
MUTAHMS, CTENEHBIO (PU3MUECKON aKTUBHOCTH, TAPMOHUH JyXa U COIMAIILHON YIOBICTBOPEHHOCTH.

Breinaromuiics pycckuit pusnonor W.II. [TaBnoB npu Bpyduenun emy B 1904 rony HobeneBckoit
NPEMUHU MHUCAI, YTO "HAJ BCEMH SIBJICHUSMHU UEJIOBEUYECKOW KHM3HU TOCHOJCTBYET 3a0oTa O xjebe
HacyuHoM. OHa mpejacTaBisieT coOOW Ty ApPEBHEUIIYI0 CBA3b, KOTOpas OOBEAMHSET BCE JKHBbBIE
CyLIECTBa, B TOM YHCJIE M YEJIOBEKA, C OKpyxkaromeld ux npuponoit”. Oto Beipaxenue M.I1. IlaBnosa
KaK Helb3s JIydlle MOJYepKHMBaeT 3HAYMMOCTh MUIIeBOro (aktopa B (HOpPMUPOBAHUM 3/I0pPOBbS U
MOJIHOLIGHHOCTH  KM3HU  4YesioBeka. [lojgcumTaHo, 4YTO HA  MPOTSKEHUU  CBOCH  JKU3HU
CPEIHECTATUCTUYECKHI YETOBEK CheaeT 0KoJIo 60 TOHH pa3JIMYHBIX MPOJTYKTOB IUTAHUS.

KonmdgecTBo u cTpykTypa moTpeOiasieMol MU B 3HAYUTEILHOW CTEIIEHW TAK)KE CBS3aHBI C
(bu3MUYecKoil aKTUBHOCTBHIO YEIOBEKA, €ro MCUXMYECKUM COCTOSIHUEM M COIHAIBHBIM IOJIOKEHUEM.
CornacHO COBpEMEHHBIM MPECTABICHUSAM PAalMOHAIBHOE MUTAHHUE JOJKHO 00ECIeurBaTh YEIOBEKY
paBHOBECHE MEXIYy IOCTyMarolell U pacxoayemMol sHeprueil (0ajmaHc SHepruu), yIOBIECTBOPEHHE
MOTPEOHOCTH OpPTraHW3Ma B HEOOXOIUMOM KOJHYECTBE OPTAaHUYECKUX M HEOPTAHWUYECKUX COCAMHCHUN
(bamanc TUTACTMYECKOrO MaTepualia), COONIOJCHHUE pEKHMMa MHUTaHUsI. Takum o0pa3oMm, ¢
OOIICTIPUHATON TOYKH 3pPEHUS, MHUIICBBIC NPOAYKTHI MPEACTABISIOT COOOW DSHEPreTHUSCKUA U
OMOCHMHTETHUECKUN MaTepuan KHUBOTHOTO U PACTUTENBHOTO MPOUCXOXKACHUS, HCIIOJIb3YyEeMbIi B
HAaTypaJIbHOM WJIH TepepadOTaHHOM BHJIE B KAueCTBE WCTOYHHKA DJHEPIHH, IUTACTUYCCKUX U
BKYCOQpOMaTHYECKUX KOMIIOHEHTOB, HEOOXOIMUMBIM [ POCTa, Pa3BUTUS U (PYHKIMOHUPOBAHUS
OpraHOB ¥ TKAHEW YeJIOBEKa.

Pesynbratel uccienoBanuii M HabMOIEHUIN yOSAUTENFHO OKA3bIBAIOT, YTO MPOAYKTHI MTUTAHUS
001a1al0T HE TOJLKO MHUTATEIBHOW IIEHHOCTBIO, HO W PETYJIUPYIOT MHOTOYHCICHHBIE (YHKIUH |
OMOXMMHYECKHE peaklUd opraHu3ma. B cBA3M ¢ 3TUM cTanu oOCYXIaTbCcsi BOMPOCH HE TOJBKO
paInMoOHAIBHOTO, HO ¥ TaK Ha3bIBAEMOTO 3JJOPOBOTO MTUTAHUS.

[Ton 310poBEIM UTaHWEM *(7) TipeJIaraeTcs MIOHUMATh YIOTPEOJICHNE B MUY TAKUX MUIIEBBIX
cyOCTaHIIMI, KOTOpbIE B MAaKCHUMAJIbHOW CTEMEHU YIIOBIETBOPSIOT TOTPEOHOCTH YEIOBEKAa B
SHEPTreTUYECKUX, IUIACTUYECKUX U PETYIATOPHBIX COEAMHEHUSX, 4YTO IMO3BOJIAET MOJAEPKUBATH
3I0pOBbE W TMPEAOTBPAIIATh BO3MOXKHOCTH BO3HHUKHOBEHHS! KAaKUX-THOO OCTPBIX U XPOHUUYECKHUX
3a00JIeBaHUH.

Poct umucna "OGonesnedt nuBmwiIM3anuu' B HaUOOJBIIEH CTENEHH B TOCJIEIHHUE JCCSITHIICTHS
OOyCIIOBJIEH YBEIMYEHHEM CTPECCOBBIX BO3JCHCTBHII HAa YENOBEYECKYIO MOMYJISINI0, CHIKEHUEM
(U3UYECKON AaKTUBHOCTH, BHEIAPEHHEM COBPEMEHHBIX TEXHOJIOTHI BBIpAIIUBAHUS, XPAHCHHS,
MOATOTOBKU TMHIIEBOTO CBHIPbS U MPOAYKTOB NHUTaHUA (CTUMYISATOPBl POCTa, YCHUIIUTEIN BKYCa,
crabunmn3aTopbl). OCOOEHHO CYILIECTBEHHO 3TU M3MEHEHUs 3aTPOHYJM MUIIEBON PAallMOH U MPUBBIYKU
npuema numM. [loaTBep:kaeHHEM STOro Te3uca CIyKaT HAOMIOJEHHS 3a KUTENSIMU TeX PETHOHOB
36MHOTO IIIapa, B YCTOW, JKU3HU KOTOPBIX €Ille HE MPOHHUKIA COBPEMEHHas IUBHIM3AIUsA. Tak, y
KOPEHHOTO HACeJIeHUS MHOTUX OCTPOBOB MUKpOHE3UH, TITYOMHHBIX TeppUTOpuil Adpuku u FOxHOU
AMeEpUKH, MHTaHUE KOTOPHIX MaJ0 OTIWYAETCS OT TAaKOBOTO OT HMX JPEBHUX MPEINICCTBEHHHUKOB,
MPAKTUYECKH OTCYTCTBYIOT TMPHU3HAKH aTEPOCKIEpPO3a, caxapHOro auadeTa, OPOHXUAIBHON aCTMBI.
YacTtoTa BO3HUKHOBEHHUS paka JIETKHX, TOJCTOW KHWIIKH, TPYIHOW >Kee3bl, HH(PAPKTOB, UHCYIbTOB,
caxapHoro auabera u Apyrux OONie3HEW UBMIM3AIMH BO MHOTO pa3 HUXKE, YeM Y KUTENEeH pa3BUTHIX
ctpan EBpombl, Amepukn u Asum. HaOmroneHusi, NpoBeJeHHBIE HA MPOTIKEHUU HECKOJIBKUX
necsTuneTuit 3a 17 pasnmuYHBIMU 3THOCAMH, TPOKHUBAIOIIMMU B CEBEPHBIX M B CYOTPOMHYECKHX
obmactsax CIIIA, mokaszanmu, 4TO y MpeACTaBUTENEed TeX HApOTHOCTEH, KOTOPBhIE MPUHSIN Tak
HA3bIBAEMBIN 3alaJHOEBPONEHCKU 00pa3 >KM3HH, YacTOTa BO3HUKHOBEHHUS CEPIEYHO-COCYAMCTHIX



3aboseBaHuil Bo3pocia B §-12 pa3, SHIOKPUHHBIX HApyLICHUH - B 5 pa3 M0 CPABHEHUIO C TEMH, KOMY
YAQJIOCh COXPAaHUTh TPAAULUMOHHBIA YKJIaJ kU3HUA. Cpellr 3THUYECKOIO HACEJEHUs, MPOI0JIKAOIIET0O
COXpaHATh TPATUIMOHHBIN JJIsI HUX 00pa3 >KU3HM, MPAKTUYECKH OTCYTCTBOBAJIM TaK Ha3bIBAEMBIC
ayTOMMMYHHBIE 3a00JieBaHUs, KpailHe peako OOHApYKHBAJIUCh aJUIEPIMUYECKUe IPOSBIICHUS.
CpaBHUTENIBHBIN aHaIM3 IOKa3ajl, YTO IUIIEBOM PALMOH COBPEMEHHOIO KHUTENS TaK Ha3bIBAEMbIX
UMBUIM30BAaHHBIX CTPaH MHUpa COACPKUT OOJIbIIOE KOJIUYECTBO >KHMPA, MOHOHEHACBHIIIEHHBIX U
HACBIIICHHBIX JKUPHBIX KHCIJIOT, IOBAPEHHOM coiu. [Iuma kutenei, KOTOPBIX Maj0 KOCHYJACh
COBpEMEHHas IMBUJIN3aIusl, OoraTa HeHACHIIIEHHBIMH )KUPHBIMU KUCJIOTAMH, MUHEPAIbHBIMU COJISIMH,
u3onpeHouaamMu ™ (8) (mpeamecTBeHHUKH JIMIUI0B), BUTaMUHaMK A U C, MUIIEBBIMUA BOJIOKHAMH.

3a mocienHue IBECTH JeT HabII0JaeTCsl CHIMKEHNE YCTOMYMBOCTH YE€JIOBEKa K BOSHUKHOBEHHIO
Pa3NIUYHBIX OCTPHIX U XPOHUYECKUX 3a00JIeBaHUI, OJHON M3 MPUYMH CIY)KUT U3MEHEHHE MUIIEBOTO
MOBE/ICHUS - YBEIMUYEHUE YNOTpeOIeHUs B MUy papUHUPOBAHHBIX MPOIYKTOB (caxap, pacTUTEIbHOE
U CIMBOYHOE MAcllo, KPEIKHE aKOTOJIbHbIE HAMUTKH). Paduuupys mpoayKTel mutaHus, youpas Tak
Has3bIBaeMble OalJIaCTHBbIE BEUIECTBA, YEIOBEK HAa MPOTSHKEHWHM MHOTUX TOCHEIHUX JeCATUICTUN
CO3JIaBaJl IPOAYKTHI TUTAaHUs, OOOTALICHHBIE JIETKO YCBAaMBAEMbIMU YTIIEBOAaMU. B pesynbrare OblIN
MOJIyYE€Hbl MPOAYKTHI, JIMIIEHHbIE MHOTMX BUTAMHMHOB, PACTUTEIbHBIX BOJOKOH M JIPYruX, KpailHe
HEOOXOJMMBIX JUISL 3/I0POBbSI MU MMMYHHTETa IHUIIEBBIX KOMIIOHEHTOB. [loCKONBbKY 00pa3 XKu3HH
COBPEMEHHOT'0 YeJIOBEKa XapaKTEepHU3yeTCs MaJOIMOABIKHOCTBbIO, M30BITOUHOE KOJIUYECTBO KaJOpHUH,
MoJTy4aeMoe B pe3ysIbTare ynorpeoueHus: pahuHIPOBAHHOTO caxapa, IPUBOAUT K pUCKaM 3a00JIeBaHUiI
MOJIKETYA0YHON JKeTe3bl, MOBBIIICHHOMY BBIOPOCY MHCYJIMHA, CHIDKEHHIO 00pa3oBaHUsl B KIIETKax
IJIMKOT€Ha M, KaK CJEJCTBUE BCEro 3TOr0, OTIOKEHHIO M30BITOYHOIO KOJIMYECTBA >KMPA, Pa3BUTHUIO
0ose3Hell cucTeMbl KpOBOOOPAIIEHH S, CaXapHOTO AuadeTa.

Crnenyronieil 0COOEHHOCTBIO M3MEHEHHSI JUEThl COBPEMEHHOI'O 4YEJIOBEKa, SIBJIETCS PE3KOoe
YMEHbILIEHUE TOCTYIUICHUS B OpPraHM3M C MUIIEH MOJOYHOKHCIBIX Oakrepuil. B HacTosiee Bpems
KUTEIH Pa3BUTBIX CTpaH YHOTPEeONSAIOT B MHJUIMOHBI H 0ojee pa3 MEHbIIe MOJ00HBIX
MHUKPOOPraHU3MOB, YEM HX JPEBHUE MpeauIeCTBEHHUKU. Hamm npenku s coxpaHeHUs HNPOLyKTOB
MUTAHUS UCTIONB30BAJIM JIMIIb €CTECTBEHHBIE CIIOCOOBI KOHCEPBAIMH: BHICYIIMBAHUE WJIM MPHUPOIHYIO
dbepMeHTalMI0O 3a CYET MOJIOYHOKUCIBIX W JPYTHX MHKPOOPTaHU3MOB, CIy4ailHBIM 00pa3oM
MOMAJAloIMX B PACTUTENbHYIO U JKMBOTHYIO TMHILY U3 OKpyXarouied cpenbl. B pesynbrare
(dbepMeHTalluu MHOTHE MPOJIYKThl 00OTrallaluch MUITHAPAAMHA MOJIOYHOKHUCIBIX OaKTepHii, rpuboOB U
MPOAYKTAMH HX MeTaboyim3Ma (JeTydue >KUPHBbIC KHCIOTHI, MENTHAbI, MonuaMubbr™(9), BUTAMUHBI,
AHTUOMOTHKOCXOXHE CyOCTaHLMH), KOTOpbIE, IIOMaB B IMHUIIEBAPUTENbHBIM TPaKT, BHOCWIH
CYLIECTBEHHBIN BKJaJ B MOJJAEpkKaHHE UX 310poBbs. K cokaneHuto, u3-3a BHEAPEHUS TEPMHUUECKON
00paboTKM MPOAYKTOB MHUTaHUs, aOCOJIIOTHOE COJIEpXKaHME IOMAJAIOIIUX B OPraHU3M 4YelloBeKa
MOJIOYHOKHCIIBIX ~MHUKpPOOPraHM3MOB 3aMETHO yMeHbIIWioch. Kak criencTtBue 3TOro, Cpoku
dbopMHpOBaHUS HOPMAJIbHOM MHKpPO(IOPH PpPE3KO BO3POCIAH, M3MEHMJICS KAyeCTBEHHBIH W
KOJIMYECTBEHHBI €€ COCTaB. JTOMY TaKX e CIIOCOOCTBOBAJIO LIMPOKOE HCIMOJIb30BaHUE B XX BEKe
aHTHOMOTHKOB.

BaxxHoil 0COOEHHOCTBIO COBPEMEHHOW JIMEThl SIBISIETCA TaKK€ HM3MEHEHHE COCTaBa U
COOTHOILIEHUS, YNOTPEOISEMBIX B IMHUILY KOMIIOHEHTOB, YYacTBYIOLIMX B OOECHEYEeHMHM OpraHHu3Ma
IUIACTUYECKUMHU U PETYJIATOPHBIMH COECIUHEHUSMHU. YNOTpeOJeHHe NPEeuMYIIECTBEHHO MUIIN
pacTUTENbHOTO# (KOPEHbs, OpEeXH, IUIOJbI, 3€JIeHb, IPUOBI, SATOAbI, (PYKTHI), pexe pbIOBI M Msca
MpUBOJIMIO K (OPMUPOBAHUIO pallMOHa MeHee 00raroro OeNKOM, HO COJEpKallMM CYHIECTBEHHO
Ooubllee KOJIMYECTBO MUHEPAIIbHBIX COJIEH, IUILEBBIX BOJOKOH, aHTHOKCHAAHTOB. B HacTos1iee Bpems
cpenHectatucTuueckuii yenoBek B 10-20 pa3 Oonblne ymoTpeOssieT coyieid HaTpus, B 4YEThIpe pasa
HACBILEHHBIX XHUPHBIX KHUCIOT. COoOTHOLIEHHE oMera-6 K omera-3 >KMpHBIM KHCJIOTaM B IHILIEBBIX
MPOJYKTAaX, HCHOJB3YEMBIX B MPOILJIOM CTOJeTHH, Obuio 2:1. ¥V COBpPEMEHHBIX 3CKHMOCOB 3TO
COOTHoOILIeHHe paBHsAeTcs 1,7:1, y KOpeHHOro HacelneHHus SIMOHMUU 3TO COOTHOIIEHHe O6iau3ko k 12:1. Y
COBPEMEHHBIX JKUTENEeH KOHTMHEHTAJIbHBIX TOCYAApCTB COOTHOUIEHHE ATHX KHUCJIOT B IMHILE HOCUT
oOpaTHBIN XapakTep, M Mopoil MoxeT gocturath 50:1, 4TO HE MOXKET OJArOMPUATHO CKa3aThCs Ha
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3/10pOBBE.

OTMmeuaeTcss CyIIECTBEHHOE CHHUXKEHHE YPOBHSA HEOOXOJUMBIX YEJIOBEKY IHIIEBBIX
MHTPEIMEHTOB MPHU MPUrOoTOBIEHNH NUIIKM. COBpeMEHHBIE METOJbI 00pa0OTKH MHILEBBIX MPOIYKTOB
KaK JJI HENOCPEJICTBEHHOIO MX MOTPeOJIeHUS B MMILY, TaK M A JUIMTEIBHOTO XPaHEHUsS TaKxkKe
BHOCSIT CBOW HEOJAronpusTHBIN BKJIaJ B JUETY HAIIEro COBpeMeHHUuKa. IIpupyuuB oross, a 3arem,
pa3paboTaB Apyrue MmpueMbl TEPMUYECKOH, PU3MUECKOW U XUMUYECKOH 0OpabOTKH MUIIH, YEJIOBEK B
3HAUUTEJIBHON CTENEHU COKpaTWJI €€ NUTAaTEeIbHYI0 LIEHHOCTb, paspyllMi TE€ €€ KIYeBbIe
KOMIIOHEHTBI, KOTOpbI€ KpailHe HY)KHBI, AJIi HOPMaJbHOro (PyHKIHMOHUpOBaHUA opraHusma. K
COYKAJICHHIO, COBpEMEHHasl MUIIEBas IPOMBIIIJIEHHOCTh, Maj0o oOpaiaeT BHUMaHHUS Ha TO, 4TO
BAOXHEHIIME KOMIIOHEHTBI NHINM Pa3pylIalOTCs NPU OYMCTKE, BBICYIIMBAHUHW, HAarpEBaHUU U IIpU
3aMopakuBaHuu. Tak, B MpoIlecce OYMCTKH 3€pHO YTPAUMBAET CBOM Ba)KHbIEC IHIIEBBIE 3JIEMEHTHI,
pacrioyiokeHHbIE B 000JI0YKE 3€pHA - BUTAMUHBI, aHTUOKCUJIAHTbI, aMUHOKHUCIOTHL. Ecinu paccMoTpeTh
BCE STalbl NMPUTOTOBJICHUS MUIIEBBIX MAacel U JKHPa, TO MOXHO yOeIUThCs, 4TO cO cOOpa CeMsH U
3€peH, UX BBICYLINBAHUSA, OYUCTKH, pa3[aBiIMBaHUs, HarPEBAHUA, DKCTPAKLUH, OTAECICHHUS, OUYUCTKH,
yYCTpaHEHUs 3araxa, B TOW WM MHOM CTENEHM KOHEUHBIM MPOAYKT JIMIIAETCS KIYEBBIX MUTATEIbHBIX
KOMIIOHEHTOB B pe3yJIbTaTe CAMOOKHUCIICHUS, THIPOIN3a, U30MEPU3ALIUH, YTPAThl TOKO(EPOIIOB.

B kauectBe mpumepa 3aBUCMMOCTU LIEHHOCTH JUISl 3/I0pPOBbsl Y€JIOBEKa MPOIYKTa MUTAHUS OT
CBIPbsl MOT'YT OBITh JJaHHBIE O COCTABE HEHACHIIIEHHBIX XHUPHBIX KUCIOT B MOJCOIHEYHOM Macie. [Ipu
[IOJIyUEHUU Macjia U3 CEMEUYeK IOJCOJHEYHMKA, B3ATbIX Ha 10-i J1eHb, COOTHOLIEHHE B T'OTOBOM
MPOJYyKTe omera-6/omera-3 paBHO 3:8, MpU HUCMOJIB30BAaHMM COOpaHHBIX cemeuek Ha 30 JeHb 3TO
cootHomenune gocturaer 12:1, a Ha 90 nenp ot uBereHus - 24:1. 3eneHple OaHAHBI XapaKTEPUIYIOTCS
MEHBILIUM INIMKEMUYECKUM HHAEKCOM, YEM JKEJIThIE CIieNble OaHaHbl, TOCKOJIbKY IMOCIECAHUE COAEPKAT
Oonblie OBICTPOYCBOSIEMBIX caxapoB. Hamm mpenkw mpenMyniecTBEHHO YIOTPeOIsun (QpPyKTHl H
OBOIIIY 33JI0JIT0 /10 TOT0, KaK OHU co3petoT. DPYyKThI U OBOLIM 00J1aAat0T MOLHBIM AaHTUMYTAar€HHbIM U
MPOTHBOPAKOBEIM 3 dexrom, Onaromaps HAIMYMIO B HUX OOJBIIEro KOJWYECTBA (IIABOHOUIOB U
riyraTioHa. OCoOO€HHO MHOI'O aHTHOKCHJIAHTOB B OKpAIlIEHHBIX OBOLIaX M (PpyKTax. DTO MOCITYKUIO
OCHOBaHHEM AMEpPHKaHCKOMY  IPOTHBOPAaKOBOMY  OOMIECTBY  pPEKOMEHIOBaTh  €KEIHEBHOE
yIoTpeOIeHUE KaKbIM B3POCIBIM YEJIOBEKOM OT IISITH O BOCBMH DPa3jIMYHBIX CBEXKHUX OBOILECH U
¢bpykToB. B mpornecce npUroToBiIeHMs MUIIN 3HAYUTEIbHOE KojudecTBO (0T 5 10 80%) pacTUTeIbHBIX
aHTUMYTareHHbIX cyOcTaHuuil paspymaercs. 90% peiObero xupa, 6oraToro omera-3 KUCIOTaMHU B
Ipolecce TMOArOTOBKM MOJBEPraercs THAPOTE€HU3allud, KOTopas YyAajuseT »dTH MpPUPOJHBIE
aHTUOKCHUJIaHTBI. bosee TOro, MCXoas U3 TEXHOJOIMUYECKOW 11€71ecO00pa3HOCTH B YIIepO MOJIE3HOCTH
JUIS 3JI0pOBbS, PACHIMPSIOTCS IMOCEBBI M BBIPALIMBAHUE TE€X PACTEHMH U KUBOTHBIX, MPOIYKTHI M3
KOTOPBIX JIy4llle XPaHATCS, HO JIMIIEHBl CTOJb HEOOXOAMMBIX JUIl OpraHu3Ma YeloBeKa JIETKO
paspyliaemMbIX MUIIEBbIX KOMIOHEHTOB. Hanpumep, npuopureT oTaaeTcs pacTeHUSIM, B Maciie KOTOPBIX
OoJIblIIe COJEPKUTCS JKUPOB, OTHOCSIIUXCS K Kilaccy omera-6 BMECTO oMera-3, MOoCKOJIbKY MOCeIHIe
OBICTPO OKHUCIISIOTCSI U CYILIECTBEHHO COKpALIalOT CPOKU TOJJHOCTH MUIIEBOrO MpoJykKTa. Mexay Ttem
MOCTEHAS TpYyNNa HEHACBIIIEHHBIX JKUPHBIX KHUCJIOT, OyAydd TMPUPOAHBIM aHTUOKCHJIAHTOM,
HeoOxouMa JUIsli HOPMAaJbHOTO (DYHKIMOHMPOBAHUS NMPAKTUYECKH BCEX KJIETOK OPraHOB M TKaHEH
4eJI0BEKa.

B pesysnbTare aHTPONOTreHHOHN AESTENbHOCTH CEbCKOXO3SIIICTBEHHBIE Yro/ibs OOCAHSIIOTCS U
UCTBITHIBAIOT Je(UIUT MUTATENbHBIX BemlecTB. Kak cieacTBue 3TOro, BO MHOTUX ChEIOOHBIX
PacTeHMSIX YMEHBIIAETCs COZepaHHe >KU3HEHHO BaKHBIX coeluHeHu#. [lo JaHHBIM aMepuKaHCKHX
uccnenosareneii, 80% mous CIIA He MOryT B HacTosIIee BpeMsl YAOBIETBOPUTH MOTPEOHOCTU
CEJIbCKOXO35MCTBEHHBIX KYJIBTYp B MHUHEpajax M MX KOMIUIekcax. B pesynbrare, ecnm B Hadane XX
Beka B 100 r mmumHara cogepxkainock 157 wmr kenesa, To B 1968 roamy KoIMYecTBO 3TOrO
MHUKpPOAJIEMEHTa B JAHHOM pacTeHuH ynano 1o 27 mr, B 1979 - no 12 mr, a B HacTosiee Bpems ero
MeHbIle 2 MT. [l yAOBIETBOPEHUS! CYTOYHOM MOTPEOHOCTH B3pOCIOr0 POCCUSHUHA B JKejle3e mepen
MepBONl MUPOBOM BOWHOW JOCTAaTOYHO OBUIO CHECTh JBa KPYMHBIX s070Ka. B HacTosmiee Bpems mgaxe
ynotpebaenue 1 Kr si0J0K He BOCHOIHHUT CyTOYHBIE MTOTPEOHOCTH B 3TOM MUHepase [8].



W3MeHwach couuanbHas CTPYKTypa HaceleHHs, B pe3ylbTare B HACTOSIIEE BpeMs
3HAYUTENIbHAs YacTh HACEJICHUS MPOKMBAET B MPOMBIIIJICHHBIX LEHTPAaX U, MEepecTaB y4acTBOBATh B
HENOCPEACTBEHHOM IIPOU3BOJICTBE MPOAYKTOB IMUTAHUS, IPAKTUYECKU JIMIIEHA HATypalbHBIX CBEXHX
CEJIbCKOXO3SMCTBEHHBIX MPOAYKTOB NUTaHus. B pesynbTare HMHTEHCH(UKAIMH MPOMBIILIEHHOTO
MPOU3BOJICTBA C HCIOJB30BAHUEM YAOOpEHUH, TepOuIuaoB, (YHTHIHUIOB IOIYy4aeMble MPOIYKTHI
MUTAaHUS CTajd CYIIECTBEHHO YCTYNaTh MO COJEPXKAHUIO >KU3HEHHO HEOOXOJMMBIX MHIIEBHIX
CyOCTaHIIMI B JECATKA pa3 TeM MPOAYKTaM, KOTOpBIE MPOU3BOAMINCH MO TPAAUIHNOHHBIM
TEXHOJIOTHSIM.

OnpeneneHHoe 3HaYEHUE B HEJOCTATOYHOM MMOHMMAHUM B COBPEMEHHBIX YCIOBMSIX Ba)KHOCTH
UCIOJIb30BAaHUS B €KETHEBHOM PAllOHE YeJIOBEKa HEJOCTAIOIIUX KU3HEHHO Ba)KHBIX PETyISTOPHBIXH
UMEET M CIOKUBIIASACA CHUCTEMa TOBApHO-JCHEKHBIX OTHOLICHMHA B OOJIACTH 3paBOOXPAHECHUS.
[IpousBonuTtenu QapManeBTUYECKUX IpPenaparoB, TOPMO3ST BHEIAPEHHUE B IMOBCEIHEBHYIO KH3Hb
rpaxaaH MPOOMOTHUKOB W MPOAYKTOB (YHKIIMOHAIBHOTO NHUTaHUA. J[is yIydIleHus CHUTYyalWH,
TpeOyeTcst orpoMHasi MPOCBETUTENbHAS paboTa, 4YToObl yOeauTh HaceneHue Poccuu, B 3HAYMMOCTH U
MOJIE3HOCTH IIUPOKOTO UCTIOIB30BAHUS B pAIlIOHE MUTAHUS POAYKTOB ()YHKIIMOHAILHOTO HA3HAYCHHUS
(muieBsie MPoaAyKThi-agantorensr™(10)).

B HacTosmee BpeMs OpPUXOJUT T[OHUMAHUE HEOOXOJMMOCTH 3aMEHbl  KOHLENIUHU
paIMOHAJIBPHOTO MHTAHUA Ha KOHIEMIMIO ONTHMAJIBHOTO 3/10poBoro mnutaHus. llapagurma wuneu
YIOBJIETBOPEHUS TOJI0[a U MUIIEBOM 0€30aCHOCTU MEHSETCS MapaJurMoil pacCMOTpPEHUS MUIIH, KaK
BaKHEiIIero ¢akropa COXpaHEHUS W YIY4YIIEHUS 3J0POBbS, CHIDKEHUS PHUCKOB BO3HHUKHOBEHUS
3a00JIeBaHUN.

B mocneanue roasl BO MHOTMX CTpaHax MHpa PSAAOBbIE MOKYMATENHd MUIIEBBIX MPOIYKTOB
00ECIIOKOCHBI HE CTOJIBLKO TE€M, COJEPIKHT JIHM MHIIA TOCTATOYHO KaJOPHH U TIACTHYECKUX CyOCTaHIIU
U yJIOBJIETBOPSIET JTU OHAa BKYCOApOMAaTHUYECKHUM 3alpocaM, CKOJIBKO OKa3bIBAa€T JIU BBHIOpAaHHAS UMU
NUINA OXHIAEMBI O30POBUTENBHBIA 3(QdexT Ha opranu3Mm. [IpoBexennsrii B 15 crpanax
EBponeiickoro cowsa B 1996 roay onpoc noutu 15 000 B3pocnbIx maroael mokasai, yto 9% u3 HuUx
IIPEKE BCETO MPH BBIOOPE MPOJYKTOB MUTAHUS 33AyMBIBAIOTCS HAJl TEM, KaKOW MO3UTUBHBINA 3PPEKT
Ha UX 3/I0POBbE OKWKET BBIOPAHHBIM UMHU MPOIYKT. 32% OMPOILIEHHBIX OTMETUIIU, YTO YKa3aHHs Ha
BO3MO>KHOE 037I0POBUTEIHHOE JEHCTBIE BBIOPAHHOTO UMH IPOAYKTA IIPHU €ro MOKYIKE UTPatoT BaXKHOE
3Ha4yeHue. TakuMm o0pa3oM, Mpolecc MOHMMaHMS U OCO3HAHUS 3HAYCHUs HE3aMEHUMBIX (DaKTOpOB
MUTaHUS B IPOQUIAKTHKE HApYLIEHUS 3/10pPOBbs, YBEIMUEHUH MPOJIOJKUTEILHOCTH )KU3HH, Hadajcs -
JIOAM BCE yalle MpHOeralT K MCIOJIb30BAaHUIO OMOJIOrMYECKH aKTHBHBIX J100aBOK, BKJIIOUCHHMIO B
panyoH nmuTaHus (HyHKIMOHAIBHBIX MTPOIYKTOB.

[Mutanue AOKHO (POPMUPOBATHCSI HA OCHOBE KJIFOYEBBIX MPHUHLUIIOB 3I0POBOIO MUTAHHUS C
yueToM (paKTHUECKHUX HHEproTpar, BEJIMYMHBI OCHOBHOIO OOMeHa, Bo3pacTa. OCOOEHHO 3TO BaKHO B
JETCKOM BO3pAacTe.

310poBO€ NHUTaHME - OAHO W3 0a30BBIX YCIOBUU (OpPMHpPOBAHUS 300pPOBBS JETEH, HX
TrapMOHUYHOTO pocTa U pa3BuTHsA. HezgopoBoe nuiieBoe noBeaeHue GopMHUpPYET PUCKH M30BITOUHOM
Macchl Tela, caxapHoro aualera, 3a00j€BaHUIl OpPraHOB MUIIEBAPEHUS, SHIOKPUHHON CHUCTEMBI,
cucTeMbl KpoBooOpamieHus. I[loaTBep)KIeHHEM pPHUCKOB CIYXXaT pEerucTpupyeMble IOKa3aTelnu
3a00J1eBa€MOCTH.

OCHOBHBIE TPHUHLMUIBI 3/J0pPOBOrO IHUTaHMs, KOTOpbIE JIOJUKHBI OBITH YYTEHBl IpHU
dbopmupoBannu MeHIO: 1) obecriedeHue paznooOpasusi MEHIO (OTCYTCTBHE IMTOBTOPOB OJIFO/I B TCUCHUE
IHS M JBYX CMEXHBIX C HUM KaJCHIApHBIX IHEW); 2) COOTBETCTBHE SHEPreTHYECKON LEHHOCTH
sHEepro3aTpaTaM, XMMUYECKOT0 cocTaBa 0o/ - GU3MOJOTHUECKUM MOTPEOHOCTSM OpraHu3Ma B Makpo-
U MHUKPOHYTPUEHTaxX; 3) HCIIOJIb30BaHHE B MEHIO OJII0J, pPelenTypbl KOTOPBIX, MPEAyCMaTpPHUBAIOT
WCIIOJIB30BaHNUE MIAJIANINX METOJOB KyJIWHApHOW 00pabOTKH; 4) WCIOIH30BAHUE B MEHIO IHIIEBHIX
MIPOAYKTOB CO CHM)KEHHBIM COJIEp’KaHHEM HACBILIICHHBIX KUPOB, MPOCTHIX CaXxapoB, OBAPEHHOH COJH;
a TaKXke MPOAYKTOB COJEp)KallMX IMHUIIEBbIE BOJIOKHA; IMPOAYKThL, OOOraiieHHble BHUTaMHUHaMH,
MHUKpORJIEMEHTaMH, OH(HI0- M JAaKTOOAKTepUsAMU MU OWOJOTUYECKH AKTUBHBIMM J100aBKaMu; 5)
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ONTUMANIBHBIA PEXHUM MUTAHUSA; 6) HaTU4Me HEOOXOIUMOro OOOPYAOBAaHUS M MPOUYMX YCIOBHH Ui
MPUTOTOBIIEHUS OJIO MEHIO, XpaHEHHS MUIIEBBIX MPOAYKTOB; 7) OTCYTCTBHE B MEHIO NMPOAYKTOB B
TEXHOJIOTUM H3TOTOBJIEHUS! KOTOPBIX HMCIOJIb30BAINCH YCHJIMTEIN BKYyCa, KPACHUTENH, 3allpelllEHHBIE
KOHCEPBAHTHI; MPOAYKTOB, 3allpPEIIEHHBIX K YMOTPEOJCHHUIO; a TakkKe MPOAYKTOB C HAPYIICHUSMU
YCIIOBHI XpaHEHHs M MCTEKIIMM CPOKOM TOAHOCTH, MPOIYKTOB HMOCTYNMUBIIMX 0€3 MapKUPOBOUHBIX
SApIBIKOB U (Win) 0e3 COMPOBOAMTENBHBIX JOKYMEHTOB, MOJTBEPXKIAIONINX O0€30MacHOCTh MHIEBHIX
IIPOJYKTOB.

CHuCoK J10N0JHUTEIbHOI JUTEPATYPHI 110 TeMe:

1. ABerucsn JI.P. ABaran K.K., Mkptuan C.I'. Xauuksa C.I'. BusHue (HakTHUeCKOTO MUTAHUS
Ha COCTOSIHME 3/10pOBbsI MOJIOJIeKH//Bonpockl MeAMLIMHBL: Teopus U npakThka://Marep. Mexa. 3a04H.
Hay4YH-TIpaKT. KoH(]. - HoBocubupck: CubAK. - 2012. - C. 111-116.

2. boiiko O.H. AkTyaibHBIC BONPOCHl OPraHU3allMU MUTAHUS U (DOPMUPOBAHKS YCTAHOBOK Ha
3M0pOBBIN  00pa3 ku3Hu: Meron. pekom./KaM4aTcKuii HMHCTUTYT TOBBIIICHUS KBATH()UKALUU
MeIarorudeckux Kajapos. - T. [lerponaBnoBck-Kamuarckuid. - 2015. - 67 c.

3. Tancrsu A.J. Ponp HacneACTBEHHOCTM U cpeibl B (OPMUPOBAHUU  370POBbS
yenoBeka//CoBpeMeHHbIe TPoOIeMbl HayKu U oOpazoBanus. - 2016. - N. 4. - C. 232-232.

4. 3akpeBckmii B.B., Komwak J[.B. Hapymenuss numeBoro moBeneHUsi Kak (akTop pUCKa
pasBuTus 3a6oneBanuii "[{uBrim3anuun'//310poBbe - OCHOBA YEIIOBEUECKOT'0 TIOTCHIIMAJIA: IPOOJIEMBI U
nytu ux peurenus. - 2013.- N 8 (1). - C. 378-380.

5. 3yes E.T. OyHKUMOHAJIbHBIE HANMTKU: HUX MEHIO B KOHUENUUU 3JI0POBOrO
nutanus//[Tumesas mpomeinieHHocTh. - 2004. - N 7. - C. 90-95.

6. 3ynbkapnaeB T.P., MypsiceBa E.H., Tiopuna O.B., 3ynpkapnaeBa A.T. 310poBoe nuranue:
HOBBIE TIOJIXOJbI K HOPMHUPOBAHHMIO (PU3UOJOTHUECKUX IOTPEOHOCTEH B OSHEPrHUM W THIIEBBIX
BEIIECTBAX [UIl pa3JIMyHbIX TIpynn HaceneHus Poccuiickoit depepaunn/MeauuuHCKUM BECTHUK
bamkoprocrana. - 2011. - T. 5. - C. 150-154.

7. UcaeB B.A. Hezamenumble pakTopbl mUTaHUS U UX pu3nogoruyeckas poias. M. 3A0 MUP u
COI'JIACHE. 2008. - 257 c.

8. Hcaer B.A. dusnonoruyeckue acmnekTbl 310poBoro obpasa xusHu. M. 3A0 MUP u
COI'NTIACHE. 2013. - 156¢.

9. Jlucuupia FO.II., XKypasnera T.B., Xmens A.A. U3 ucropuu u3yueHus BIMsSHUSA oOpasza
XKHU3HU Ha 3710poBbe//IIpobneMbl colManbHOM TUTHEHbI, 3APaBOOXPAHEHUS] U UCTOPUH MEIWULUHBL. -
2014.-N 2. - C. 39-42.

10. HekpacoBa T.A. ConuanbHO-IICUX0JIOTUYECKUE (DAKTOPHI OTHOLLIEHUS YEJIOBEKA K CBOEMY
3nopoBbro//Cepsuc +. - 2010. - N 1. - C. 84-88.

11. MP 2.3.1.2432-08 "Hopmbl (U3HONOTHYECKUX MOTPEOHOCTEH B SHEPTrUU U TMHILEBHIX
BelIeCTBaX JUI pa3iIu4HbIX TIpynn HaceneHus Poccuiickonn ®epepanuun”. Meroauueckue
pexoMeHaanuu: - M.: @enepanbHbIi HEHTP TUTHEHBI U dnuaeMuosioruu PocnorpedHanzopa, 2009. - 36
c.

12. TloroxeBa A.B., barypun A.K. IlpaBunbHoe nuTanue - (¢GyHIAMEHT 310pOBbS U
nonronetus//Iumesas npomsiiieHHocTs. - 2017. - N 10. - C. 58-61.

13. Tlo3usaxoBckuit B.M. DBomtouust nutanuss U (QOpMHUPOBAHUE HYTPUOMA COBPEMEHHOTO
yenoBeka//Muayctpus nuranus (Food industry). - 2017.- N 3 (4). - C. 5-12.

14. Tapmaea N.1O., EdumoBa H.B., barnymkuna C.}O. ['uruennueckasi onieHKa MUTaHUS U
pHCK 3a00JIeBa€MOCTH, CBS3aHHBIN ¢ ero Hapymienuem//['mruena u canurapus. - 2016. - N 95 (9). - C.
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4.2.2. Tema N 2 "OcHoBbI ¢pu3n010TNHU NHILEBaApeHns"

Llens: CdopmupoBare mnpencraBieHue O (U3NOIOTMH THIIEBAPEHUS, DPOJIU HOPMAaJIbHOM
MUKPO(DIOPHI KUIIEYHHUKA B (YHKIIMOHUPOBAHUU OpraHU3Ma.

KoHTposabHbIE BONPOCHI:

1. Yo uzyuaer Hayka Tpodoaorus?

2. Kakue BakHeHIIne KOMIIOHEHTHI MHINM, HEOOXOIUMBIE Ul MOJIJEpPKAHUSA HOPMAaJIbHOI'O
oOMeHa BemecTB, (YHKIMOHUPOBAHUS OPraHOB M TKaHEW, FApMOHUYHOTO POCTa M pa3BUTHA, Bam
W3BECTHBI?

3. Kakue oTaensl nuuieBapuTeIbHOro TpakTa Bol 3HaeTe, UX posb B IUIIEBAPEHUN.

4. Kakas poJb eYeHHU B Mpoliecce MUlleBapeHus?

5. HazoBute u3BecTHsle Bam Tunbl nuiesapeHus.

6. Kakue QpyHKIUYU BBIIOIHSIET NUILEBAPUTEIIbHBINA TPAKT?

7. llepeuncnure pyHKIUH, BBITOIHIEMbIE HOPMAJIbHONH MUKPOQIIOPOH KHIIIEUHUKA?

CnpaBo4Hble MaTepHAJIbI 10 TeMe:

Bonpmias pons B W3YYCHWHM MEXAHW3MOB IHINEBAPCHHUS W YCTAHOBICHUH  OOIIHUX
3aKOHOMEPHOCTEH YCBOCHHMSI UL MPUHAICKHUT akaieMuky A.M. Yroney, co3nasuiemy B 1980 roay
HOBYIO MEKIUCIHUILTMHAPHYIO HAYKy TPO(HOIOTHIO.

Tpodomnorusa - 310 "Hayka O muIle, MATAHUM, MUIIEBBIX CBA3SX U BCEX IMPOIECCaX YCBOCHUS
MUIM HAa BCEX YPOBHAX OPraHU3alldd >KUBBIX CHUCTEM (OT KJIETOYHOTO 10 Omocdepnoro)'. A.M.
VYroneBsiM OblIa MpEAsio’KeHA TeopHs "aJeKBATHOTO MHUTaHUA", OCHOBHBIMHU MOCTyJaTaMH KOTOPOTO
SIBIISICTCS TIPU3HAHKE, YTO BCE KOMIIOHCHTHI muinu (HyTpueHThi™(11) u OamnactHbie BeriecTBa™(12))
HEOOXOIUMBI JUISI TOJIEPKaHUsl MOJIEKYJISIPHOTO COCTaBa OPraHU3Ma U BO3MEIIEHUS ero MIACTHYEeCKIX
W DHEPreTUYeCKHMX 3aTpaT; BKIIOYAIOT B CeOS MOTOKH TMHUTATEIBHBIX U PETYIATOPHBIX CYOCTaHIIU;
0amaHC THINEBHIX BEIIECTB B OpraHU3Me MOJAJEPKUBACTCS 3a CYET BBICBOOOXKACHUS OTAETHHBIX
HYTPUEHTOB M3 CIOXKHBIX IO COCTAaBY IHIIEBBIX MPOJYKTOB 3a CUET IOJIOCTHOTO, MEMOPaHHOTO,
BHYTPUKIJIETOYHOTO TMHINEBAPEHUS, a TaKKe MHUKPOOHOTO CHHTE3a OakTepusMU MUIIEBAPUTEIHHOTO
TpaKTa.

Ucxons w3 Teopum anekBatHoro mwuraHus (A.M. VYromeBa), nansi  HOpMalbHOM
KHU3HECATSILHOCTH OPTaHU3MYy HEOOXOJIUM IUIACTHYCCKHA W DHEPTeTUYCCKUN MaTepHhall, a TakkKe
pa3HOOOpa3HbIe PETYNATOPHbIE CYOCTaHIIMH, KOTOpbIE MOCTYMAlOT B OPraHU3M C MHUIIEBBIMU
MIPOTYKTAMHU.

PaznuyaroT mecth BaKHEHIIMX KOMIIOHEHTOB MUIIH, KOTOPbIE HEOOXOAMMBI OPTaHU3MY IS
MoJI/IepKaHusl OOMEHa BEMIECTB, (YHKIIMOHUPOBAHMSI OPTAaHOB W TKAHEW, JUIS pOCTa W OOHOBIICHUS
KJIETOK OpraHu3Ma - 5TO BOJAa, OCNKH, KHUPBI, YIIIEBOJIbl, MUHEPAIbHBIE BEIIECTBA U BHUTAMUHBI.
[Tpexxae yem opraHu3M YCBOHWT MX, OHH TOJBEPralOTCs PACIISIUICHHIO Ha 00Jiee MPOCTHIC 3JIEMEHTHI.
DT0 MPOUCXOIUT OIaroaaps mporeccam MUIeBapeHus.

[TummeBapenue - 3TO COBOKYITHOCTh (DH3UYECKUX, XUMHUSCKHX U (PH3UOJIOTHIECKHX MPOIIECCOB,
B pe3yiabTaTe KOTOPBIX MOJ BO3/AeHCTBHEM (EPMEHTOB MHUTATEIbHBIC BEIIECTBA PACHICTUISIOTCS Ha
Ooyiee TPOCThIE XWMHUYECKHE COCIUHEHHS, CIIOCOOHBIE BCACBHIBATHCS Yepe3 CTEHKY JKEeIyIO0YHO-
KHIIIEYHOTO TPAKTa, MOCTYMAaTh B KPOBOTOK U yCBaMBAaThCs KJIeTKaMu opranusma. [Ipu sToM B mporiecce
MUIICBAPEHUST TTUTATEIbHBIC BEIIECTBA, MOCTEIEHHO MPOJBUTASICH Yepe3 IHUIICBAPUTEIBHBIA TPaKT,
MPOXOJAT CYMMapHO€ pACCTOSHUE TOpSAIKAa JEeCATH METPOB. OTHU TMPOIECCHl MPOTEKAIT B
OTIPEJICIIEHHON TIOCIIEIOBATEIFHOCTH BO BCEX OTAENAaX IHIICBAPUTEIBHOTO TpakTa (TOJIOCTH pTa,



IJIOTKE, MHUIIEBOJIE, JKEIYAKE, TOHKOM M TOJCTONH KHUIIKAaX C Y4acTHEM IIE€YEHU M JKEIYHOTO Iy3bIps,
MOJIKETYA0YHOH >Kene3bl). Toabko MUHEpalbHbIE COJIM, BOJA U BUTAMUHBI, YCBauBalOTCA YEJIOBEKOM B
TOM BUJIE, B KOTOPOM OHU HaxoJATCs B nuuie. benku, )Kupbl ¥ yriieBoAbl 10Naal0T B OPraHu3M B BUIE
CIIO)KHBIX KOMITJIEKCOB. UTOOBI OHM YCBOWJIHMCH, TpeOyeTcs cioxHas ¢uznyeckas M XUMHUYEcKas
nepepaborka. Kpome TOro, KOMIOHEHTHI MUIIM JTOJDKHBI MPEIBAPUTEIBHO YTPATUTH CBOIO BUIOBYIO
CHeU(PUIHOCTD, HHAYE OHU OyIyT MIPUHUMATHCS CUCTEMOM HMMYHHUTETA KaK 4y>KepOIHbIE BELIECTBA.

[IumeBapenne HaUMHAETCS C U3MEIbUYEHHUS MMM B POTOBOM IIOJIOCTH, YBIIAXKHEHUS €€ CIIIOHOM,
MEepPBUYHOTO MeTaboyiM3Ma U TpaHcQopMaluu MOJ BO3AEHCTBUEM (EPMEHTOB CIIOHBI (aMHIIa3bl,
npoTtenHasbl, nunassl, (ocdarazer, PHK-a3s1). Cpennsis mpoaoKUTeNbHOCTh NpeObIBaHUS MUIINA B
MOJIOCTH PTa JIOJDKHA COCTaBIATH mopsiaka 15-20 cex. B ciiydae cokpaiieHus BpeMeHH HaXO0KJIEHUs
IUIIY B MOJOCTH pTa, HAPYLIAIOTCS IPOLECCHl MUIIEBAPEHUS, COOTBETCTBYIOLIUE JAaHHOMY Y4YacTKY
MUIIEBApUTEIBHOIO TPaKTa (M3MeJIbUCHUE, pachaj] KpaxmMaia Ha IpOCThIe caxapa).

Janee cienyer sTan nepeABM>KEHHUE MUIIEBOIO KOMKA 3a CUET MNEPUCTAIBTUYECKUX JIBUKEHUI
MBIIII TJOTKM M THIIEBOJAA B JKEIYIOK. AKT TJOTaHus BKIOYaeT B ceba a3y poToByro
(IpOW3BONBHYIO),  TJOTOYHYIO  (OBICTPYIO  HENPOU3BOJBHYIO),  IHUIICBOAHYIO  (MEICHHYIO
HENpOou3BOJbHYI0). CpenHss MPOIOJIKUTENbHOCTh BPEMEHU MPOXOXKJIEHUS MHIIEBOrO0 KOMKa 4Yepes
MUIIEBOJ] COCTABISIET 2-9 CEK., M 3aBUCUT OT IJIOTHOCTHU MUIIHU. {7151 mpegoTBpaltieHus oOpaTHOro TOKa
MUIM, a Takke pa3rpaHUYeHHUs BO3ACHCTBHS Ha HeEe MUIICBAPUTENbHBIX  (EPMEHTOB,
MUIIEBapUTENIbHBIN TPAKT 00€CHEUEH CIeMaIbHBIMU KJIallaHaMU.

[TumeBoii KOMOK, TIOMaB B JKEITYAOK, B TEUYCHHE TPEX-TISATH YacOB MOJBEPracTcsl MEXaHUUECKOM
U XUMUYECKOH 00paboTke (110 BO3/IEHCTBHEM KETyJOYHOTO COKA U MPHUCYTCTBYIOIINX B HEM COJISTHOM
KHCIIOTBI, KOTOpass 0OecreynBaeT KHUCIYI CpeAy B JKeNlyJIKe, BBI3bIBACT JEHATypalluio U HaOyxaHHe
O€JIKOB, aKTHUBUPYET IEICHHOTCHBI, OKa3blBaeT OakTepuIMIHBIA 3(deKT; nerncuHa - mepeBapuBaeT
OenmoKcoNepKalie MUIIeBble MPOAYKTHl). JIMmonuTHueckas AaKTUBHOCTb JKEIyJOYHOTO COKa
CIIOCOOCTBYET PACHICTUICHUIO SMYJIBTUPOBAHHBIX JKAPOB Mojoka. OOpasyiomascs B JKEIyIKe B
3HAYUTENIbHBIX KOJIMYECTBAX CIU3b, C OJHOW CTOPOHBI, BBIMOJHAET 3AIIUTHYIO (DYHKIHUIO 3aIMIIAs
CIIM3UCTYIO KeNlylKa OT JAECUCTBUS COJIIHOM KHCJIOTBI, @ TaKXe CIYKUT HUCTOYHUKOM 3HJOTE€HHBIX
OEeNmKOB ISl WX TMOCIEAYIOUEH yTUIN3alud MUKPOOPraHM3MaMU TOJICTOM KHUIIKH. B xkemynke
MIPUCYTCTBYET TaKXe CIEeNMAIbHBIN (akTop, obecreunBaroniii B JajgbHEMIlIeM yCBOEHHE BHTaMHUHA

B,

[Tocne xenyaka NUIIEBONH KOMOK IOMaJaeT B TOHKUN KHUILIEYHUK, JJUHA KOTOPOrO JIOCTUTaeT
6,5 MeTpoB. KuiieuHslii COK B 3TOM OTAEJE MULIEBAPUTEIBHOIO TPAKTa UMEET IIEJIOYHYIO Cpely 3a
CYET MOCTYIUIEHHUS B TOHKUH KHMILIEYHMK >KEITYM, COKA MOJKEITYI0YHOM KeNie3bl U BBIJIEJICHUH CTEHOK
kumieyHuka. COK IMOJKETyJOYHOM JKeJe3bl COJACPXKHUT Takue (EepMEeHThl, Kak aib(a-amuiaza
(pacmenser yrineBoanl), PHK-JIHK-Hykneassl (pacmiemisitoT HYKJIEWHOBBIE KHCIOTHI), JIMIA3bl
(pacLemIsoT XKUPBI), MPOTeas3bl (pacIEIIAIOT OElIKH) B BUJE NMPOIH3UMOB. BCero B KHMIIIEUHOM COKe
oOHapyxuBaetcst 6onee 20 (hepmMeHTOB (3HTEpPOKHHA3bl, MENTHIA3bI, (ocdaTasbl, HyKII€asbl, JUNa3a,
amMMiasza, jakTas3a, caxapasa W Jp.). Y JIOJeH, MpOoXXMBAIOLUIMX B pa3HbIX PErHOHAX, BCTPEYAIOTCA
UHIUBUAYYMBI, y KOTOpPBIX OTMEYaeTcs HEJOCTaTOYHOCTh MPOAYKIUH (EepMEeHTa JIaKTa3bl,
y4JacTBYIOIIEH B yTUIM3ALMU JaKTO3bl. OCOOEHHO YacTO ATOT BPOXKJICHHBIHN 1e(eKT 0OHapyKUBaeTCs y
xutenedt (40-100% nonynsuun) Asun 1 Appuxu. Cpeau Jull CIaBSHCKOTO IPOUCXO0XKAEHUS (PYCCKUE,
Oenmopychl, YKpauHIbI) ACPHUIMTHOCTH JakTa3bl oOHapyxwuBaercs y 10-15% mupencraButeneit
MOMYJISILIUH.

B TOHKOM KHIIIEYHHKE NPOMCXOJUT HU# BCaChblBAaHUE OCHOBHOW Macchl 00pa30BaBIIUXCS
MPOCTBIX XUMHUYECKHX (PparMeHToB nuiu. HemepeBapeHHbIe OCTaTKM MHILK Jlajee MOCTYNalT B
TOJICTBIM KHMIIEYHUK, B KOTOPOM OHM MOryT HaxoauTbcsa oT 10 nmo 15 wacoB. B a3tom otrnene
MUIIEBApUTEIBHOIO TpaKTa OCYIIECTBISIOTCS IMpolecchl BcachiBaHuA BoAbl (mo 10 1 B cyTkn),
MUHEpAJIbHBIX COJIEH, MPOTEKAIOT OCHOBHBIE IPOILECCHl MUKPOOHOW METa0OoIM3alMi  OCTATKOB
MUTATENIbHBIX BEIECTB, MOCTYNUBUIMX H3BHE WU 0Opa30BaBUIMXCS B MULIEBAPUTEIHLHOM TpAKTE.


garantf1://3000000.0/

IIpoaomKUTENPHOCTD TPOIECCAa MUILEBAPEHUS Y 310pPOBOr0 YEJIOBEKA COCTABIISIET B 3aBUCUMOCTU OT
CTPYKTYpbI uTanus ot 12 1o 36 yac.

BcacbiBanue ocylecTBisieTcs Ha BCEM MPOTSHKEHUH MUILEBAPUTENIBHOIO TPAKTa, IIOBEPXHOCTh
KOTOpPOTO TOKPBITa BOPCHHKAMHU, PA3IUYAIOMIMMUCA MO CTPYKType U (YHKIHH B 3aBHCHUMOCTH OT
cBoei sokanuzauuu. Ha 1 MM cinusucroit npuxonutcs 30-40 BopcuHok. BeackiBaHue ocyiiecTBiseTcs
3a CYeT pealin3allid HECKOJIbKUX MEXaHU3MOB (IaCCUBHBIM TpaHcmopT, obierueHHas nuddysus,
akTUBHBIA TpaHncnopT). [lpu stom, 50-60% mnpomykToB Merabonu3Ma OEIKOB BCACHIBAECTCS B
nBeHaAnaTunepctHon kuiike, 30% - B ToHkoil U 10% - B TOJICTOM OTJEE KHUIICYHUKA. YTJIEBOJIbI
BCAChIBAlOTCS TOJIBKO B BUJE MOHOCAXapoB, IIPU 3TOM MPUCYTCTBUE B KHUILIEYHOM COKE COJIEH HAaTpus
CYLIECTBEHHO MOBBIIIAET CKOPOCTh MX BcachiBaHMs. [IpomykThl MeTabonu3ma >KUPOB TakK e, KaKk U
OOJIBIIMHCTBO MOCTYMAIOUINX C TMHINEH BOIO- M KHUPOPACTBOPUMBIX BHTAMHHOB, BCACBIBAIOTCS B
TOHKOM OT/ieJIe KUIIEYHUKA.

BaxHyto poib B mpoliecce NUIeBapeHusi UTPAaeT MeYeHb, B KOTOPOH MPOUCXOAUT 0Opa3oBaHKe
xermun. JKemub ciocoOCTBYET AMYIbIralliy )KUPOB, BCACHIBAHUIO TPUTIUIEPUIOB, aKTUBUPYET JIUIIA3Y,
CTUMYJIMPYET MEPUCTAIBTUKY, WHAKTUBUPYET IENCUH B JIBEHAJUATUIEPCTHOW KHILIKE, OKa3bIBacT
OakTepuUUIHBIA U OakTeprocTaTHuecKuil 3(pQexT, ycunmBaeT TUAPOJIU3 M BCAChIBaHHE OCIKOB M
YIIIEBOAOB, CTUMYIHPYET IPosM(epalnio SHTEPOIIUTOB, TPOILIECCH 00PA30BAHUS U BBIACTICHHS KEITUH.

BoNbIIMHCTBO TaCTPOMHTECTHHAIBHBIX TOPMOHOB B XMMHUYECKOM OTHOIICHUHM MPEICTABISIOT
co0O# MEeNTU/BI U OKA3BIBAIOT MHOXKECTBO Pa3HOOOPa3HBIX YPPEeKTOB HA (PYHKINHU NHUIIEBAPUTEIEHOTO
TpakTa u oOMeHa BeriecTB. OHM BIUSIOT Ha CEKPELHIO BOJbI, AIEKTPOIUTOB U PEPMEHTOB, MOTOPHYIO
aKTUBHOCTb JKEJyJJOYHO-KUIIEYHOTO TPaKTa, BCACHIBAHUE BOJbI, JJIEKTPOJUTOB U MUTATEJIbHBIX
BEUIECTB,  JIEATENbHOCTh  CEPJIEYHO-COCYAMCTOM  CHCTeMbI,  (YHKIIMOHAIbHYIO  aKTHBHOCTH
SHJOKPUHHBIX KJIETOK MUIIEBAPUTEIILHOIO TPAKTA U IPYTUX SHIAOKPUHHBIX JKEJIE3.

B 3aBucumocTu OT mpoucxoxaeHus pepMeHTOB pa3IuvaloT TPU TUIMA NHIEBapeHus: 1) 3a cuet
(bepMeHTOB, CHHTE3UPYEMBIX JKEJIe3aMH 4YellOBeKa; 2) 3a cueT (epMEHTOB, CHHTE3WPOBAHHBIX
MUKpOOpranu3Mamu; 3) ocyiiecTBisieMoe (epMEHTaMU, COACpPKAIIUMUCA B COCTaBE MPUHUMAEMOU
TTUTITH.

B 3aBucuMocTH OT JOKanu3alMy MUINEBAPEHUE MOAPA3NEISIOT HA BHYTPUKIETOUHOE, KOTJa
MIPOLIECCHI THAPOJIN3a MUTATENbHBIX BELIECTB NMPOUCXOAST BHYTPU KIIETOK (3a CUET JIM30COMAJIbHBIX
(bepMEeHTOB), U BHEKJIETOUHOE (TIOJIOCTHOE U MMPUCTEHOYHOE).

Takum o00pazoMm, NUIIEBApUTENbHBIA TPaKT B OPraHHW3ME YEJIOBEKA BBIMNOJHAET HECKOJIbKO
GbyHKIMHI:

1) cexperopHasi GyHKIHS - XapaKTepu3yeTcs 00pa3oBaHUEM MMUILEBAPUTEITBHBIX COKOB (CIIOHBI,
KEITyJJOUHOT0, MOXKENTyI0YHOT0, KHIIIEYHOT'O COKOB M KEIT4H);

2) MoTopHas QYHKIMS - 3aKJIF0YAETCS B )KEBaHUM, TJIOTAaHUH, IEPEMEILIMBAHUH, IEPEIBUKEHUN
MUY [0 NUIIEBAPUTEIIBHOMY TPaKTy M YJAJICHHWHM W3 OpPraHU3Ma HENEpPEBapUBAEMBIX OCTAaTKOB, B
JIBUKEHUM BOPCHMHOK W MHUKPOBOPCHHOK; OCYHIECTBIISIETCS MYCKYJaTypoll MNHUIIEBAPUTEIBHOTO
anrmapara Ha BceX JTarax KoHBeiepa;

3) BcacwiBaTenbHas (QYHKIMS - 3aKIIOYAETCS B TOCTYIUICHUM W3 TIOJIOCTH KEITYIOYHO-
KHUIIEYHOIO TpaKTa B KPOBOTOK HPOAYKTOB pacLIelieHHs OelKOB, XHPOB M  YIJIEBOJOB
(aAMMHOKHCIIOTBI, TJIUUEPUH, KUPHBIE KHUCIOTHI, MOHOCAaXapuabl), BOJbI, COJIEH, JIEKapCTB U APYTUX
COCJIMHEHMH;

4) BHyTpuceKpeTopHas (QYHKIUS - 3aKJIIOYAIOLIAsCS B BHIPAOOTKE TOPMOHOB, OKAa3bIBAIOIINUX
peryiaupyomee JelcTBUE HAa  MOTOPHYIO, CEKPETOPHYIO M BCAachIBaTEeNbHYIO  (PYHKLIUHU
MUIIEBAPUTENBHOIO TPAKTA (TaCTPHUH, CEKPETHH U APYTHUe TOPMOHBI);

5) sKkckperopHas (YHKIMS - OOecleurMBaeT BbIAEICHHE NHIIEBAPUTEILHBIMU JKEIe3aMU B
MOJIOCTh  JKENyJIOYHO-KUIIIEYHOT0 TpaKTa MPOAYKTOB OOMeHa (MOYEBHHAa, aMMHAK, IKEeTYHbIE
IIUTMEHTBHI), BOABI, COJIEH TSKENBIX METAJUIOB, JIEKAPCTBEHHBIX MIPEMAPATOB, KOTOPBIE 3aTEM yAAJSIOTCS
U3 OpraHu3Ma;

6) sIBJIETCSI MECTOM OOMTaHUsI CUMOMOTHYECKUX aCCOLMAN MUKPOOPTaHMU3MOB.



HopmanbeHyto MHKpOGIIOpY NHUIIEBAPUTEIBHOTO TpPaKTa C COBPEMEHHBIX MO3MLHUN CIexyeT
paccMaTrpuBaTh Kak MHOKECTBO MUKPOOHMOIIEHO30B, XapaKTEPU3YIOIIUXCS ONPEAeICHHBIM COCTaBOM U
3aHUMAIOIIKX TOT WJIM MHON OMOTON B OpraHuM3Me 4eJoBeKa. JTa MUKPO(IOpa BKIIOYAET JIECSITKH H
COTHH pPa3HOOOpPa3HBIX BUAOB MHKpoopranu3moB. HemocTtaToxk wiau HM30BITOK TOTO MWJIM HHOTO
cyOcTpara Wid MeTaboJIUTa CIY>)KUT CHUTHAJIOM JUISl YCHIJICHHUS! POCTa MM THOENIN COOTBETCTBYIOIIETO
3BEHa HJKOJIOTMUYECKON cucTeMbl. B mporecce SBONIONUM MOCTOSHHBIE MPEICTABUTEIN HOPMaIbHON
MUKPO(DIOPHI MPEBpAIAINCH BO BCe Oosiee B3anMOCBs3aHHOE 1enoe. OTHOBPEMEHHO ISl JOCTHKEHUS
Oonpiiel 3QGEeKTUBHOCTH MPOMCXOAMIA W creruanu3anus ux ¢QyHkuuid. [lomoOHas wHTETrpamus u
cienuanu3anus QyHKIHA MO3BOJIIET HOPMAJIBbHONH MUKPO(IOpE 370pOBOrO YENOBEKa BBICTYNATh Kak
€IMHOE 1IeJI0e, COIVIaCOBaHHO paboTaroliee B MHTEpecax BCEW CUCTeMbl OpraHu3Ma, B KOTOPOM OHa
JIOKQJIN30BaHA.

C MoMmeHTa poKIeHHs peOeHKa, ero KOKa U CIIM3UCTbIe 00CEMEHSIOTCS MUKPOOPTaHU3MaMHU, UX
YUCIO M Pa3HOOOpa3ue OmpeensieTcs COCTaBOM MHKPOQIIOpHl MaTepH, MEXaHH3MaMH pOJIOB,
CaHUTAPHBIM COCTOSTHUEM CpeJibl, B KOTOPO OHM MPOXOJWIN, TUIIOM BcKapmiauBaHus. K Hacrosmemy
BPEMEHU BBISBICHBI HEKOTOpBIE OOIIME 3aKOHOMEPHOCTH 3aCENICHHS KENyJOYHO-KUIIEYHOTO TpPaKTa
YyelnoBeKa MHUKpPOOpPraHum3MaMu. Tak, YCTaHOBIEHO, YTO B TEpBbIE Yachl U JHU B KHUIICYHHKE
HOBOPOXKJICHHBIX BCTPEYAIOTCS TMPEHMYIIECTBEHHO MHMKPOKOKKH, CTa(HUIOKOKKH, YHTEPOKOKKH H
KIOCTPUANM. 3aTeM TMOSBISIIOTCS OJHTEepoOaKTepuu (KHUIIEYHBbIE TMAJOYKH), JaKTOOAIWIIBI U
oudunobakrepun. Co BpeMEHEM B KHIICYHHUKE TOSBISIOTCS, a 3aTeéM HAYMHAIOT NpeolianaTh
HECHIOPOHOCHBIE O0JHMraTHO-aHa’poOHbIe Oaktepun (OuduEodakTepun, 3yOakTepuu, OaKTEPOUIBI,
CTPENTOKOKKH, CHUPWILIBI). it TOro YToOBl MHKpPOOHAs SKOJIOTHS MHIIEBAPUTEILHOTO TpaKTa
HOBOPOKJEHHBIX 10 CBOEMY COCTaBY MPHUOIN3UIACH K TAKOBON y B3POCIBIX, TPEOYETCS] HECKOIBKO JIET.
OcobenHo 00miIbHa MHKpPOQIIOpa HIKHHUX OT/AEIOB MHINEBAPUTEIHFHOTO TPaKTa. 3/1eCh OOHAPYKECHBI
npencraButenu 6onee 500 BumoB Oakrepuil. Uncino aHadpoOHBIX MUKPOOPTaHHU3MOB B 3TOM o0nacTu
3JI0pPOBOTO B3pOCIIOTO 4YesoBeka 6osee ueM B 100 pa3 mpeBbIlIaeT TaKOBOE MO COJEPIKAHUIO a3POOHBIX
OaxkTepuil. DHTEpOOAKTEpUH, BKIIOYAS KHUILICYHbIE MAIOUYKH, CTAPUIOKOKKH, TPUOBI U IpYrHe a’poobl,
COCTaBIIIIOT HEeMHOruM Ooinee 1-4% wu paccMmarpuBaloTCs Kak [00aBOYHAs WM CllydaiiHas
Mukpoduiopa. Ha xuzneobecredenrne MUKpO(IOphl KUIIEYHHKA YEIOBEKa B CPETHEM PACXOyeTCs 10
10% noctynuBIIeH ¢ TUIIEH SHEPTUH.

[IpencraBuTenn HOPMAJIBbHOM MHKpPOQIIOPHl NMPUCYTCTBYIOT B OpPraHM3ME YelOBeKa B BHJIE
(UKCUpPOBaHHBIX K OIpPEAEICHHBIM pELEeNnTOpaM MUKPOKOJIOHUM, 3aKIIOYEHHBIX B OHOIUICHKY.
buonnenka, kak mnep4arka, MOKpPBIBAET KOXKY M CIHM3UCTBIE OTKPBITBIX OKPY)KAIOILIEH Cpene MoiocTen
3I0pOBOTO 4YeJIOBEKa M COCTOMT U3 DK30IOJUCaXapua0B pa3IMYHOIO COCTaBa MHUKPOOHOTO
IPOUCXOXKACHUSA, a TaKXKe MYIHMHA, HPOAYLHPYEMOro OOKaJOBHJIHBIMU KJIETKaMU CIHU3UCTBIX. C
(YHKIIMOHATBPHOW  TOYKM  3pEeHHUS  OMOIUIEHKA  pPEryjaupyeT  B3aUMOOTHOLICHHS  MEXIy
MaKpOOpPIraHU3MOM M OKpyskaromien cpenoil. Ilonanaronuii B oprann3M UCXOJHBIN MUIIEBOM cyOcTpar
B pe3yjibTaTe MHUKPOOHOM TpaHchOpMAIlMK TMPEBpaIIaeTCsl B MPOMEXKYTOUHBIM JTUOO KOHEUHBIN
IPOAYKT C TOW WIJIM MHOM OMOJIOTMYECKOM aKTUBHOCTBIO.

HopwmanbHas Mukpogopa v MpoyKThl €€ MeTaboIu3Ma:

1) y4acTByIOT B:

1.1. perynaiuu ra30Boro COCTaBa KMIIEYHUKA U JPYTUX MOJIOCTEN OpraHn3Ma;

1.2. metabonu3me OENKOB, YIIIEBOJIOB, JIUIUIOB U HYKIEUHOBBIX KHCIIOT;

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

1.4. obecrieueHUM KOJIOHU3ALMOHHOM PE3UCTEHTHOCTH, TMpPENOTBpallas MPWKUBICHUE U
pa3MHOXXEHHE B KHIIEYHHKE YYXEPOIHBIX OpPraHU3MOB WJIM 3acelieHHe TeX WJIM HHbIX oOljacTei
MUIIEBAPUTEIBHOTO TPAKTa HECBOMCTBEHHBIMU JJIS1 HUX BHJIAaMH MUKPOOPTaHHU3MOB);

1.5. peuupkynasiuuud CTEPOMUJHBIX COEIUHEHHMM M JIpyruX MakKpoOMOJIeKyJd (BKIJrOudas
JIeKapCTBEHHBIE MTPENapaThl);

1.6. neTOKCUKAaIlMU 3K30T€HHBIX U HJIOT€HHBIX CyOCTpaTOB;

2) obnagaroT MOPPOKMHETHUECKUM JEHCTBHEM (CTUMYJIHPYIOT POCT SMUTETHAIBHBIX KIETOK,



CKOPOCTh WX OOHOBJICHHS Ha CIIM3UCTHIX, MEPUCTANBTHKY, BIHUSIIOT Ha KOJIWYECTBO MOTPEOIsIEMOi
MUY ¥ T.J.);

3) BBINOJHAIT HMMMYHOT€HHYIO (YCWJIMBAIOT TYMOP&JIbHBIA W TKAHEBOM HMMYHHTET,
CTUMYJIHUPYIOT (arouTo3, NpoIyKIH0 UMMYHOTJIOOYIMHOB, HHTEPICHKUHOB, IUTOKUHOB);

4) cnyaT HCTOYHHUKOM dHEpruu (00pa3oBaHUE KUPHBIX KUCIIOT);

5) mpoayuupyrooT pa3HOOOpa3Hble OHOJOTUYECKH AaKTUBHbIE COCAMHEHUS (BUTAMUHBI,
JUIIONOJIMCAXapUIbl, MEeNTUAOINIMKAHBI, AaMHHBI, AaHTUOMOTUKH U  JPyru€ COCAMHEHUS C
AHTUMHUKPOOHOM aKTUBHOCTHIO, HeliponienTHabl, NO, HHAOJIBI).

Hopmanbsnast Mukpodiopa - HHIUKAaTOp (PU3HOIOTHYECKOTO COCTOSHHS MaKpOOPTaHU3Ma.

CoctaB MukpoQuiopbl B OHOIUIEHKE MOXET HU3MEHAThCA IOJ BIMSHHEM, KaK pa3IU4HbIX
CTPECCOBBIX areHTOB, (PU3HOJIOTUYECKOIO COCTOSHUS uesoBeKa. MEIUIMHCKUE W MEIMKAMEHTO3HbIC
BMEUIATENLCTBA, BKIIOYas WHCTPYMEHTAJIbHOE, XUPYPrUYECKOE WIIM JIEKapCTBEHHOE BO3/EHCTBUE,
MOTYT U3MEHHTH [IEJIOCTHOCTh UMEIOIIEHCS OMOTIIICHKH, YTO BEIET K YTPATE €€ OTICIbHBIX (PYHKIIHIA.

Cpenu apMakoIoruueckux MmpernapaToB Hauboliee BhIPAKEHHBIN MOBpEXIAONIMNM 3P eKT Ha
HOPMaJbHYI0O  MHKPO(MIOPY  OKa3bIBAIOT AHTHOMOTHKH. MHOTHE HMMMYHOJIETIPECCAaHThI B
KOHIEHTpalUAX OMM3KUX K KIMHUYECKHM, TaKKe MHTUOUPYIOT pocT Oudumodakrepuii, makroOanum,
SHTEPOKOKKOB M KHIIEYHBIX TajJoueK. XHUMHOIpENnapaTbl, KaK MPaBWIO, TaKXE BbI3bIBAIOT
aucOuoTHueckue u3MeHeHus. J[ucOuoTuueckue MmposiBICHUS BBIPAKAIOTCA B M3MEHEHUH aOCOIOTHOMN
YUCJIEHHOCTH aHA’POOHBIX U APYTUX MPOKAPUOTHUECKUX KJIIETOK, UX BUJIOBOIO U IMITAMMOBOI'O COCTaBa,
CIEKTpa M KOJIMYecTBa 00pa3yeMbIX MHUKPOOHBIX MeTa0onuToB. PazpaboTaHo OOIbIIOE KOJIUYECTBO
TECTOB, TIO3BOJIIONINX OOBEKTUBHO CYIUTh O COCTOSHUM HOPMAJIBHOM MHUKPOGIOpPH H  ee
(GyHKIIMOHATLHOW aKTUBHOCTH, CTEIICHH MMOBPEKICHUSI.

HopmanpHast MUKpO(hI0pa KUIIEYHHKAa UMEET OOJBIIOe 3HAYCHHE B YCBOCHHU OMOJIOTHYECKH
aKTUBHBIX BEIIECTB U UX BHIPAOOTKE.

B pesynprare HapymeHHs HOPMOOMOIIEHO3a BO3HHMKaeT aucOaktepmos. JlucOakrepnos
KHUILIEYHUKA SBJSIETCS OOHUM M3 (DaKTOPOB, CHOCOOCTBYIOIIUX 3aTSHKHOMY, PEIUAMBHPYIOIIEMY
TEUYEHUIO LEJNOT0 psga 3a00JeBaHUi (AMCHENCHs, AJIePrud, YacThle MPOCTYIHBIE 3a00JIeBaHus,
TUIOBUTaMUHO3 B).

YcraHoBieHO yeThipe GOPMBI MPOSIBIICHUS TUCOAKTEPHO03a, BEIPAXKAIOIIUECS:

1) HapylIeHneM UMMYHHOT'O CTaTyca;

2) HapylICHHEM THUIICBAPEHUS M YCBOSEMOCTU IHIIU, OTCYTCTBUEM amlIMeTHTa W CHIKCHHEM
CHHTE3a BUTAMHHOB TpyMIibl B;

3) CHI)KEHUEM TOJIEPAHTHOCTH CIIM3UCTOM KUIEYHUKA K IEHCTBHUIO MaTOT€HHOU MUKPO]IIOPHL;

4) cHUKEHHEM JETOKCHKAIIMOHHOM CIIOCOOHOCTH MUKPOQIIOPHI.

Ha npaktuke Bce 3T (OpMBI, KaKk MPaBUIIO, BCTPEYAIOTCS BMECTE, UTO SIBJISIETCS PE3ylNbTaToOM
MO3JHETO OOpaIIeHUs 32 METUITTHCKOM MOMOIIBIO.

Ycnexu, JOCTUTHYThIE B 00JJaCTH MUKPOOMOJIOTHYECKOTO U3YyYEHUS] MUKPO(DIOpHI KUIIEYHUKA
YeNoBeKa, MOCIHYKUIH MPEINOChUIKOM K pa3paboTKe AUETHUYECKUX U JIeYeOHO-TIPO(QUIAKTUIECKIX
KHCJIOMOJIOYHBIX TIpOJYKTOB Ha ocHoBe Lactobacillus, Bifidobacterium u Streptococcus. I'maBHbIM
HAa3HAYEHHEM MAacCOBOTO YIOTPEOJCHHs] KHUCIOMOJIOYHBIX TMPOAYKTOB SBISJIOCH IOJAaBJICHUE
KHUIIEYHBIX THUJIOCTHBIX OAaKTEpHil, JIMKBUIAIUSA TUCOMOTHYECKUX HAPYIICHUH B MUILIEBAPUTEIHHOM
TpPaKkTe 3a CUeT BBEACHHUS B OPraHM3M 4YEJIOBEKa OOJBIIMX KOIUYECTB KUBBIX AHTArOHUCTUYECKHX
MOJIOUHOKHUCIIBIX OaKTepHil.

JlucOakTepno3, B 3aBUCMMOCTH OT XapaKTepa W3MEHEHHUs COCTaBa MHUKPOQIOPHI TOJICTOTO
KHILIEYHHKA, TOApa3JieNsieTcs Ha 3 CTeNeHH.

JucbakTepnos, Kak MpaBuiIo, COUETACTCS C IPYTUMHU MATOJOTUIECKUMU CHHAPOMAMHU, TOITOMY
MEPOIPUATHS 10 KOPPEKIUU HAPYLIIEHHOTO MHUKpPOOMOIEHO3a OCYLIECTBIISIIOTCS OJHOBPEMEHHO C
JIe4eHHeM OCHOBHOTO 3aboneBanus. [lomoxxutenbHbie AGGEKTH MpH AUCOAKTEPHO3E JTOCTHTAIOTCS
MCIIOJIb30BaHUEM NPOOMOTHYECKHX MPErnapaToB WM MPOIYKTOB, 0O0JalaloluX MNPOOMOTHUYECKUMU
CBOWCTBaMH.



[To cBoemy neicTBHIO TPOOMOTHYECKHE MperapaThl, MPUMEHSEMbIe TpPH JUCOAKTEpHO3E,
pa3AeISAIOTCS Ha KIacChl:

1. Knaccuueckne mpoOuMoTUKK (M3 OOIMraTHON (DJIOPHI YEIOBEYECKOr0 OpraHm3Ma: KOJH-,
OouduIyM-, TAKTOOAKTEPHUH ).

2. CaMOPTMMHHHPYIOIIHAECS AHTarOHUCTHI (M3 INITaMMOB, HE XapaKTEPHBIX /IS OpraHU3Ma:
0aKTUCYOTHII, OMOCTIOPUH, CIIOPOOAKT).

3. KomOunmpoBaHHBIE TPOOMOTHKH (OMQPWIOHT, OMQHUKOI, AalMIoN, JIHHEKC, OM0OaKTOH,
KUTIAIU).

4. UMMOOUITM3UPOBAHHBIE HA COPOSHTE KUBBIC OakTepuu (OndpumaymodakTepun-dopre).

5. KoMOnHUpOBaHHEBIE ¢ TU30UUMOM (OUPUIH3).

6. [IpemapaTsl - MPOTYKTHI META00IM3Ma HOPMAITBHON MUKPOdIIOpH! (Xmiak-hopre).

7. PexomOunanTHBle - cyOaymH (OakTtepuu  Subtilis, KOHTpoOJMpYIOIIHE CHHTE3

02 —HHTep(epoHa |

Haubonee >¢ddexkTuBHBIM CcpeacTBOM NPOMOUIAKTHKA M JICYCHHS IHUCOAKTepruo3a SBISIOTCS
npemnaparsl OuduIyMOaKTepruHa.

Xopomwmit 3dexkr mepBHYHOW W BTOPUYHOW MPOQWIAKTUKKA TUCOAKTEpHO3a JIOCTUTAETCS
HCIOJIb30BAHUEM OTE€UYECTBEHHBIX KMCIOMOJIOUHBIX MPOIYKTOB, OMOMOPOXKEHOT0. [[Ba cTakaHa kedupa
B JICHb HJIM OJHA TOPHHS OHOMOPOXKEHOTO OOECHEeYMBAIOT OPTraHU3M IOJIE3HOW MHUKPO(IOpOH,
CYTOYHOHM MOTPEOHOCTHIO KaJIbIMsI, BATAMUHOB U aMUHOKHCIIOT, HEOOXOAMMBIX JJIS MIPeyNpesKIeHUs
0CTEONopo3a.

D¢ heKkTUBHOCTh HCHOIB30BAHUS OMOMOPOXKEHOIo B NpodUIaKTHKe AucOaKTepHo3a y Jaereit
Obula wWccineqoBaHa Ha 0a3e OMOJDKETHBIX JIOIIKOJIBHBIX yupexaeHuidt r. Omcka. HccnemoBanue
IIPOBOJIMJIOCH B TPH 3Tara: NEpBbIi 3Tal - OLleHKa 3J0pOBbs eTel Iepesl IPOBEACHUEM IKCIIEPUMEHTA;
BTOPOH 3Tall - SKCIIEPUMEHTAIbHBIN, BKIIOYA] BblJa4y OMOMOPOXKEHOTo (6 Heelb) ¢ MOCIeAYIOIUM
HaOJIIOZCHUEM 3a COCTOSHUEM 3JI0pOBbsl JeTeil M HacTpoeHus - 3 Mecdla; TpeTuid sram -
HKCIEPUMEHTAIbHBIA, BKIIOYaT MOBTOPHYIO BBIIA4y OMOMOPOXKEHOTro (6 Hemenb) ¢ MOCIETYIONUM
HaOJI0ICHUEM 3a COCTOSIHMEM 37I0POBbs Ae€Tell U HacCTpOeHUs - 3 MecsLa.

B uccnenosanue 0b10 BKItOUEHO 179 nmerel, mocemaBmux AOIIKOIBHBIE OPTaHU3aIUU, U3 HUX
92 pebeHka cocTaBuIM "OCHOBHYIO" IPYyMITY (JE€TH MOIyYaBIIUE C PALIMOHOM MMUTaHUsSI OMOMOPOKEHOE),
87 - "KOHTpONBHYIO" TPYIITy (IETH KOTOPBIE MUTAINCH MO OOBIYHOMY MeHI0). s obecrieueHus
JOCTOBEPHOCTH HMCCJEI0OBaHUS MMUHHUMAJIbHASI YUCICHHOCTD JeTell JoKHA ObLIa COCTABIISATh HE MEHEe
37 gen. ['pynmsl He pa3nuyanuchk mo Bospacty (p > 0,05).

JUis TMHAMHUYEeCKOro HaOJIOZCHUS 3a COCTOSHUEM 3JI0pOBbs JIeTeH Ha Mepuoj HKCHEpUMEHTa
ObUIM BBEJIEHBI: "KapThl MEAMIIMHCKOTO HaOJI0/IeHUsA", COCTOSBLIME U3 MACIIOPTHON M CIELUAIbHON
yacteil. B cnenmanbHy0o dacTh BKIIOYadgach MHGQOpManus MO KIMHUYECKHM IPOSBICHHUSIM
3a00JIeBaHUN U HAMYMIO kKajloO Ha 370pOBbE (KOXKHBIE MOKPOBBI, XapaKTep CTyja U €ro KpaTHOCTb,
Apyrue >KanoObl); "poAuTeNbCKHE HWH(POPMALMOHHBIE KapThl', BKJIIOYAIOLIMEe HHGOPMAIMIO OT
ponuteneid o (axkTax TMONy4YeHHS PEOEHKOM CHENHMATU3UPOBAHHON MEAMIIMHCKOW IOMOIIU U
aHTUOMOTHKOTEPAIIUH, a TaKKe O HAIWYMM Yy JeTed jkanod Ha COCTOSHHUE 3JJ0pOBbS - KaJoOBl CO
CTOPOHBI JKEITyJOUYHO-KHUIIIEYHOT0 TPaKTa, aJlJIEpruuecKUe KOXKHBIE MPOSIBICHUS, Kal0Obl CO CTOPOHBI
OpPraHoOB [bIXaHUS, NPOYHE; "ONPOCHUK POAMUTENEH", BKIIOYABIIMN BONPOCHI O HACJIEICTBEHHBIX
3a00/IeBaHUAX, TICUXUYECKOM M (U3NYECKOM Da3BUTHUM peOEHKa ¢ MOMEHTa pOXKACHMUS,
SMOILIMOHAIIBHOM COCTOSIHHH.

B xone uccnenoBanus y ereil TpoeKpaTHO OTOMPAJICS Ha OAKTEPUOIIOTMYECKOE HCCIIEJOBaHHE
KaJd (IO MepBOro Kypca IMpUeMa, IOCiIe HEero M IOcie BTOPOro Kypca IpHEMa), ONpeNessuTUCh
naktobaktepun; OudumodbakTepuu; -HSHTEPOKOKKW; kioctpuauu; E. coli tummussle, E. coli
JakTo30HeraTuBHble, E. coli remMonmuTHueckue; JAp. YCIOBHO-TIATOTEHHbIE JHTEPOOAKTEPUU;
CTaQUIOKOKK 30JIOTUCTBIN; CTaUIOKOKK Carpo(UTHBIN, 3MUAEpPMaIbHBINA; APOKKETOJ00HBIE TPHUObI
pona Candida; HedepmeHTHpYIOIINE OAKTEpUU; TATOTEHHBIC OakTepuu. McciaenoBaHus BBHITIOTHSUIUCE B



AKKpPEMTOBAaHHOM HCIIBITaTeIbHOM J1abopatopHoM LeHTpe (arrectaT akkpeaurauud N POCC RU
0001.510193).

[To maHHBIM TaOOPATOPHOTO KOHTPOJISI B Hayalle SKCIIEPUMEHTa BCe JIETH (BHYTPU OCHOBHOM U
KOHTPOJBHON Tpymi) ObUIM pa3OUTHl HAa BE TPYMIbl - AETH CO 3J0POBONM MHUKPOGIOPOH U AETHU C
NPOSIBJICHUSAMHU JTMCOAKTEpHO3a, MPH 3TOM BTOpas Tpylma IMOApasfesiack Ha TPU HOATPyHmsl (B
COOTBETCTBUH C Kiaccudukamued aucdakteproza no W.b. Kysaesoir u K.C. Jlanogo, 1991 ron) -
aucOaKTepuo3 MEpBOW CTENeHW (IaHHas TpyINa XapaKTepu30Balach CHIDKEHHMEM Ha 1-2 mopsaka
KoJim4yecTBa OM(UI0- M JIaKTOOAKTEPUd, KHUIICYHOW IMaJIOUKH); JUCOAKTEpHO3 BTOPOM cTerneHHu (Ha
dboHe CcHIKEHUs coaepkanus Oudumo- m yakrobakTepuid Ha 1-2 mopsinka u Oosee, BBISBISIOCH
YBEJIMUEHUE KOJMYECTBA YCIIOBHO-TIATOT€HHBIX CTa()UIOKOKKOB, YCIOBHO-NATOreHHas (iopa umena
IeMOJIMTHYECKUE CBOICTBA); IUCOAKTEPHO3 TPETbel CTENEHH (XapaKTepu3yeTcss 3HAYUTEIbHBIM
YMEHBIIIEHHEM KOJIMYeCTBa aHa’dpoOoB (Oudumo- u nakTobakTepuil) U yBenudeHueM a’dpobos (106-7
KOE/mi u Bbimie), Hanuune rpu6oB poaa Candida, cradmiiokokkoB.

Pe3ynbTatel uccienoBanus - nepes MpoBeieHueM dKCIIepUMEHTa (TIePBBI 3Tall UCCIeI0BaHuUs)
CTaTUCTHMYECKUX pAa3JIMYMii B YACTOTE M CTENECHM MPOSBICHUSA IUCOAKTepHo3a B OCHOBHOH H
KOHTPOJIbHOM rpynmnax He Obwio (p = 0,375). SIBnenus qucbakTepuosa pa3HOM CTENEHU BBIPAKEHHOCTH
orMmeuanuck y 77,2-80,9% obcnenoBaHHbIx neTed. Tperhs cTenensb qucoakTepruo3a otmevanach B 2,1%
OCMOTPEHHBIX, BTOpas cTeneHs - y 35,2% nereit, nepsas - y 30,1%.

Ha BTOpOM 3Tane Hay4HO-IPaKTUYECKOH (KCCiIe10BaTeNbCKOM) paboThl (IKCIEPUMEHTATIBHOM)
- y JleTeil OCHOBHOI TpyMIbl YacTOTa OTKJIOHEHHH OT HOPMAaJbHBIX 3HAYEHUI OuQuIoO6aKTepui,
TUMMMYHON KUIICUYHOM IMaJ0YKH, KHIIEYHON MaJI0YKH C TEMOJIUTUYHECKUMU# CBOMCTBAMH, 30JI0TUCTOTO
crapmiokokka, TpuboB Candida u HedepMmeHTHpYIOIIMX OaKTepuil CyIIECTBEHHO CHU3UIIACH;
MOKa3aTeay HMMEIH CTATUCTUYECKH 3HAYUMbBIE DPA3NIUYds [0 CPAaBHEHHUIO C KOHTPOJILHOW TpPYIIIOi
(p =0,000...). YaenbHbIil Bec AeTel ¢ MPOSBICHUSIMHU AUCOAKTEPHO3a 3HAYMMO HE U3MEHHIICS, HO MPHU
TOM CYIIECTBEHHO COKpPATHJIOCh KOJIMYECTBO JETed CO BTOPOH CTEMEHbI0 AMCOAKTepro3a W
COOTBETCTBEHHO YBEIUYHIIOCH KOMYECTBO JIETEH C MEPBOMl CTENEHBIO.

[locne mpoBeneHHS TPETHEro ATara HMCCISIOBAHMS YACIBbHBIN BeC NETe C MPOSBICHUSMHU
nucbakTepruo3a B OCHOBHOM rpymme cocTaBisit 36,3%, mpu 3TOM MPOSIBICHUN TPEThel CTENEHU cpelu
neteit "OCHOBHOM'" TPYNIIbI HE HAOII0AI0Ch, PACIIPOCTPAHEHHOCTh BTOPOUM CTENEHU COKpATUIIach 10
9,1% (pwuc. 1). Pe3ynbraThl MO KOHTPOJBHON TPYIINE CTATUCTUYECKU 3HAYMMBIX PA3IHUYHiA C MEPBHIM
ATAIOM HCCIICIOBAaHUI HE BBISIBUIIH.

AHanu3 AUHAMUKH MOCENaeMOCTH JOUIKOJIBHON OpraHu3aldy MOCe pealu3allii BTOPOro U
TPETHEro dTara MCCIEeNOBAHUS CBUICTEIHCTBOBA O CTATUCTUYECKH 3HAYMMOM MEHBIIEM KOJHMYECTBE
MIPOIYCKOB CPEAH JIeTeil OCHOBHOM IPYIMIBI, COCTABUBIIEM - 2, 3 THS B MECSII, IO KOHTPOJIBHOH TpyIIIe
-4,8.

K duciny mMomoXUTENbHBIX pE3yNbTaTOB JKCIEPUMEHTA CJEAyeT OTHECTH CYIIEeCTBEHHOE
COKpaIleHHe kajo0 Ha ajUIeprHuecKue PeaKiuy, IePMaTUThI, HAPYIICHUS JIeATeIbHOCTH JKEIyI09HO-
KHUIIEYHOTO TpakTa y Jereil. Takke Bce 0€3 HCKIIOYEHHUS POAUTENH OTMETHIU YIydllIeHHe
MICMXO03MOIIMOHAIILHOTO COCTOSHUS JIETeH B JHU, KOT/Ia JIETSM BBIAABAJIOCh MOPOXKEHOE.

Ilo pe3ynpTaTaM BBINOJIHEHHOW paboThl OBUIO cAETaHO 3akiodeHue o0 3(p(eKTUBHOCTH
BKJIFOUCHUSI B OCHOBHOW pAallMOH NMUTAHHUS peOCHKA MPOTYKTOB MPOOHOTHYECKOTO JIEHCTBUS B opMe
KYpPCOBOTO Ha3HAUYEeHMsI B KaUeCTBE BTOPOTO 3aBTpaka WM moiaHuka. [lo utoram mepBoro u BTOpPOTro
Kypca (IPOIOIDKUTEIHHOCTh KaXIOTO KT 6 Heelb) mprueMa OMOMOPOKEHOTO Y JeTeld 0TMEUYaIoch
CHIDKCHHE BBIPOKEHHOCTH JUCOAKTepHo3a, COKpAIICHHE KOMMYeCTBa JeTel C AucOaKkTepro3oM,
COKpaleHle >kanod Ha AUCOYHKIHMH KHUIIEYHWKA, ATICPIrHYecKHe pPeaklud U ICPMATHUTHI, TaKKe
OTMEYAJIOCh yAYYIIEHHE TCUXOIMOIIMOHAIBHOTO COCTOSIHUS JIeTeH, TMOBBIMIATACh TMOCEIIAeMOCTh
JIETbMH  JIOIIKOJIFHOW OpraHM3aluu. YTOTpeOlieHne OWOMOpPOKEHOTO HE TPHUBEIO K POCTY
oOpamaeMocTd JIeTeil 3a METUIIMHCKONM TIOMOMIBI0 C CHUMITOMATUKON 3a00JIeBaHUN BEPXHHX
JBIXATENBHBIX ITyTeH B TIEPUOJI TIOBBIIIICHHON 3200JIeBA€MOCTH TPHUIIIIOM U OCTPBIMH PECITHPATOPHBIMU
nHpekuusiMu. JIaHHBIX, CBUIETENHCTBYIOMINUX 00 YXYIIICHUH 3I0POBbs PECTIOHACHTOB, HE BBISBICHO.


garantf1://3000000.0/

Takum 00pa3oM, MOTyYEHHBIE BBIBOJBI, MO3BOJIIIOT PEKOMEHOBATH C ENbI0 NPOPHIAKTHKI
TUCOAKTEepr03a U €ro MPOSBIICHUN y JIeTeH, BKIIOYCHHE OMOMOPOKEHOTO B OCHOBHOM PAIIMOH IMUTAHUS
JeTel.
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4.2.3. Tema N 3 "OcHOBHBIEe KOMIIOHEHTHI muu"

enp: OOecnieunTh HAIMYKE HEOOXOIWMBIX B ITOBCEIHEBHOW JXKM3HW 3HAHWUW O THUIIEBOU U
OMOJIOTMYECKON IIEHHOCTH MPOJYKTOB, OJIF01, MEHIO.

KoHTpoJibHBIE BONIPOCHI:

1. Yro moHMMaeTcs oA MUILEBON LIEHHOCTBIO MPOIyKTa?

2. Yem onpenensercss yCBOSIEMOCTh MUILEBBIX BELIECTB?

3. Yto noHumaetcs noja 6uoioruyeckon 3pPeKTUBHOCTHIO MPOAYKTOB?

4. Ponb BUTAMMHOB Ha MPOLIECCHI POCTA U Pa3BUTHS peOEHKa, UICTOUHUKH BUTAMUHOB.

5. Ponb MHKpO- M MaKpoO3JEMEHTOB Ha IPOLECCHl POCTa W pa3BUTUS peOEHKa, MCTOYHHMKH
MHUKPO- U MaKpO3JIEMEHTOB.

6. Uto moHMMaeTcs MOJ NHIIEBOW J00aBKOM, W A KakuxX Iefedl WX HCHOJIb3YIT B
W3TOTOBJIEHUH MUILIEBBIX MPOAYKTOB?

CnpaBo4Hble MaTepHAaJIbI IO TEMe:

PacnpeneneHHe KOMIIOHCHTOB T YCIO0BCKa Ha OCHOBHBIC n HEOCHOBHBIC
(BCHOMOF&TCJ’IBHHC) AO0CTATOYHO YCJIOBHO. I[J'ISI pocta U PA3BUTHUA HCO6XOI[I/IMO MOCTYIUICHUC
OPraHN4Y€CKUX W HCOPraHUYCCKHUX BCHICCTB, KOTOPBLIC B PE3YJIbTATEC PACIICIICHUA U OouocuHTE3a



npeBpamaTcss B Ouonmormueckue  cyOcTpaThel, obOecrednBaioniie HEoOXOMUMBIH  OanaHC
SHEPTeTUYECKOr0 W IUTACTHYECKOro Marepuaiga. B pesynpraTe o00€CnedYMBAIOTCS — YCIOBHS
HEOOXOUMBIC JJII TAPMOHHYHOTO POCTAa M Pa3BUTHs PACTYIIETO OpraHu3Ma, OOHOBIICHUS KJICTOK,
OpraHOB M TKAaHEW, a TakK)Ke HAKOIICHUS JHEPrud, HEOOXOIUMOM ISl BBIMOTHEHHUS >KU3HEHHO
HEOO0XOAUMBIX (PYHKIMI OpraHu3Ma.

[TumeBple cyOCTpaThl, OOECIEUMBAIONINE OPTAaHU3M DSHEPIeTHYECKUM M IUIACTHYCCKUM
MarepuajioM, MOTYT paccMaTpuUBaThCS KaK OCHOBHBIE KOMIOHEHTHI mUIIM. [IpuMeHuTensHo K
YEJIOBEKY, K TAaKOBBIM MOXHO OTHECTH BOJY, HEOPTaHMYECKHE COJIM, OCNKH, YIJICBOMBI, XUPBI H
BHUTAMUHBI.

[TumeBast IEHHOCTH MPOJIYKTA - MOHATHE, OTPaXKAIOIIEe MOJHOTY TOJIE3HBIX CBOMCTB IPOJIYKTA,
BKJIIOYAsl CTETICHb OOecredeHus (PHU3NOIOTHIECKUX MOTPEOHOCTEH YeioBeKa B MUIIECBBIX BEIIECTBAX U
sHepruu. IlumeBas 1EHHOCTh XapaKTepU3yeTcs, MPEXKIEC BCEro, XUMUUYECKHUM COCTABOM IPOJYKTa, C
Y4eTOM MOTPEOICHHSI €r0 B OOMIEIPUHSATHIX KOJTHMYECTBAX, U YJHEPTETUIECKON IEHHOCTHIO.

Kpurepuem oleHKH KadecTBa MHINEBOM IIEHHOCTH sBisieTcsl coaepkanue B 100 T chenoOHOM
94acTH MPOAYKTa OCJIKOB, )KHPOB, YIIEBOJOB (B T'), HEKOTOPBHIX BUTAMHUHOB, MAaKPO- H MUKPOIJIEMECHTOB
(B Mr), sHepreTuyeckas EHHOCTh (B KKajd Wiu KJK), TOMOJHUTEIbHBIE MOKa3aTenu. B cBs3u ¢ dyem
UMEHHO 3Ta MH(pOpPMAIUsI HAHOCUTCS HA ITHUKETKHA (MApKHPOBOUYHBIC SPJIBIKM) BCEX PEATU3YEMBIX B
TOPTOBOM CETH MPOJIYKTOB.

[TuieBrbie BelecTBa yCBaMBAIOTCS OPTaHM3MOM HEOoAMHAKOBO. Ha ycBosieMOCTh KOMITIOHEHTOB
MUK BIUSET MX ¢opMmMa CBSI3M B MPOAYKTE, HAIUYHME MUIIEBBIX BOJOKOH, CMOCO0 KyIWHApHOM
00pabOTKH, HAIMYUE COCIUHEHUH, CIOCOOCTBYIOIIMX JIy4IIeH YCBOSEMOCTH, INPUCYTCTBUE WU
OTCYTCTBHE psa BUTAaMUHOB, (GYHKIIMOHAJIbHOE COCTOSHHWE OpraHu3Ma, Hanuyue 3a00JieBaHUU.
[loaTomy cnenyer pasznuyarh NOHATHSA '"MUIIEBas LIEHHOCTH" MPOJYKTOB MUTAaHUS U '"peanbHas
nuiieBas IeHHOCTH". [IpuunMHBI HEOAMHAKOBOW YCBOSEMOCTH pa3lUYHBIL. YCBOSAEMOCTh OeJKa,
Hanpumep, MoxeT Konedatsest ot 70 10 96%, MakpO3IIEMEHTOB, TaKUX Kak Gocdop, KanbIuil, MarHui
- ot 20 10 90%, GONBIIMHCTBA MHUKPORJIEMEHTOB (KeIe30, IMHK U T.a1.) - oT 1 mo 30%. Taxxke B
IIUPOKHUX TMPEesIax BapbUPYETCS YCBOSEMOCTh KUPOB, YIJIEBOJOB U BUTAMUHOB.

bonee uacTHpIMH mMOKa3aTeNnsiMU, XapaKTEPU3YIOIIMMH THILEBYI0 LEHHOCTh MPOAYKTOB,
SIBJISIFOTCS OMOJIOTHYECKast, YHEPreTUYeCKast IEHHOCTh U Onosiorundeckasi 3 (HEeKTUBHOCTS.

buonoruyeckoil 1IeHHOCTHIO HA3BIBAIOT MOKA3aTelb KauecTBa IMUIIEBOTO OeNKa, OTPaKarolIuil
CTENEHb COOTBETCTBHUSI €r0 aMHHOKHCIIOTHOTO COCTaBa MOTPEOHOCTSIM OpraHM3Ma B aMHUHOKHCIIOTaxX
JUTSL CHHTE3a OeKa.

Ilon oHepreTMyeckoll IEHHOCTHIO TOHUMAKOT KOJIWYECTBO dHepruu (kkan, kD),
BBICBOOOXKJIa€MOI B OpraHM3ME€ W3 TMHIIEBBIX BEIIECTB MPOAYKTOB [UIsI OOECIEYeHHsS €ro
¢dusmonornueckux (pyukiuit. [lpu cropanuu B atmMocdepe kuciaopoaa 1 T yriieBOJOB BBIIETSAETCS B
cpennem 4,3 kkan, 1 rxupoB - 9,45 kkan, 1 T 6enkoB - 5,65 kkan. Ho mockoiapKy MHUIIEBBIE BEIIECTBA
YCBaMWBAIOTCSI OPTaHU3MOM HE MOJTHOCTHIO, TO MPUHATO, YTO | T OETKOB MUINHU aeT 4 KKai, 1 T )KUpoB -
9 kkan, a yrneBoaoB - 4 kkan. Takum oOpa3om, 3Has XUMUYECKUN COCTaB IMHUIIH, JIETKO MOJCUUTATh,
CKOJIbKO PHEPTreTUYECKOr0 MaTepuaa rmojyJaeT 4YeJIOBeK.

buonoruueckas 3pPexkTUBHOCTh - MOKa3aTelb KAauecTBa KUPOBBIX KOMIIOHEHTOB MHUIIEBBIX
MPOJIYKTOB, OTPAXKAIOITUHN COJIEP)KaHNE B HUX MOJIMHEHACHIIEHHBIX KUPHBIX KUCIOT. bruomornueckyro
3¢ (HEeKTUBHOCTh KHUPOBBIX KOMIIOHEHTOB MHUIIM OLEHUBAIOT MO KOIPPUIMEHTY OHOIOTHYEeCKON
s dextuBHOCTU. ETO pacder ocHOBaH Ha ONMpeeIeHUH KOJIMYeCTBA BCEX YKHUPHBIX KUCIIOT, BXOISIINX B
cocTtaB xupa. [lonydeHHble JaHHBIE COMOCTABISAIOT C TUIIOTETUYECKUM, "UJI€aTbHBIM" KUPOM.

be3onacHOCTh MUIIEBBIX MPOAYKTOB - OTCYTCTBHE TOKCHYECKOTO, KaHIIEPOTEHHOTO,
MyTareHHOTO0 WJIM HWHOTO HEOJIAarompusTHOTO IEHCTBHS MTPOIAYKTOB HAa OPraHU3M 4YeloBeKa MpH
ynoTpeOIeHUU UX B OOIICTIPUHSITHIX KOJTHMYECTBAX.

OTtnenbHbIE XUMUYECKUE COEIMHEHUSI, BXOSIIME B COCTaB MUIIM, HA3bIBAIOT HYTPUEHTAMHU
(Makpo- U MUKpPOHYTpHEHTHI). K MakpOHyTpHEHTaM OTHOCST YTJI€BOJbI, JIMMHIBI, OCIKUA, HEKOTOPHIC
MUHEpaJIbHbIE BEIIECTBA, & K MUKPOHYTPUEHTAM - BUTAMHUHBI M DPsii MUHEPAJIbHBIX COelMHEHUN. B



COCTaB MHIIM BXOJAT TAaKKE€ HEATUMEHTApPHbIE KOMIIOHEHTBI, KOTOPBIE HE SIBISIOTCS MCTOYHUKAMHU
SHEPruu MJi1 OpraHu3Ma W HE HCIOJIB3YIOTCS B KadyecTBE CTPOUTEIBHOTO Marepuayia. IJTO Tak
Ha3bIBaeMbIe OAIIIACTHBIE COSAMHECHHUS - IIEJUTI003a (KJIeTYaTKa), IMTHUH, TEKTUHOBBIC BEIICCTBA.

N3 92 Bcrpewaromuxcsi B MPUPOIC XUMUUECKHUX 3JIEMEHTOB 81 0OHapy»KMBaeTCs B OpraHU3ME
YeJIoBeKa. 22 OCHOBHBIX COCTABIISIIOT 4-5% OT cpeaHero Beca yenoBeka. 12 xumuyeckux snemeHToB (C,
O, H, N, P, Ca, Mg, K, S, F, Cl) Ha3pIBalOT CTPYKTYPHBIMH, IOCKOJbKY OHH COCTaBIIIIOT 99%
3JIEMEHTHOTO COCTaBa YEJIOBEUECKOT0 OpPraHu3Ma M BXOST B COCTaB KJIETOK M TKaHeW opraHu3zma. Ux
TaKk)X€ Ha3blBalOT MakpoaseMmeHTamu. I[lorpebHocTh B HHX cocTaBisgeT OoT 10 Mr 10 HECKOJIBKHX
rpaMMOB B JieHb. MuKkpoanemeHTaMu (17 3CCeHIMaNbHBIX, T.€. KU3HEHHO HeoOxomaumbix - Fe, J, Cu,
Zn, Co, Cr, Mo, Ni, V, Se, Mn, As, F, Si, Li, B, Br) Ha3bIBalOT 3JI€MEHTHI, MPUCYTCTBYIOIIUE B
OpraHM3Me 4YeJOBEeKa B OYEHb MaJbIX CIEAOBBIX KoiudecTBax. [IoTpeOHOCTh B HUX OT HECKOJIBKHUX
MHUKpPOTPaMMOB JI0 MT'. DCCEHIIHMAIbHBIE 3JIEMEHThI BXOST B COCTaB Pa3IMYHBIX ()EPMEHTOB, TOPMOHOB,
BUTaMHUHOB, COCTABJIIFOT HEOOXOUMYIO B (DYHKIIMOHATLHOM OTHOIIEHUH YaCTh Pa3IUYHBIX KIETOYHBIX
CTPYKTYP.

bonesnn, cBs3aHHBIE C  HApYIIEHUEM  MHUHEPAIBHOTO  COCTaBa, HOCAT  Ha3BaHUE
MUKpO3JieMeHTO3bl. OHM BO3HUKAIOT JHUOO TNpU HEIOCTATOYHOM TOCTYIJICHUH 3CCEHIMAIBbHBIX
MUKPODJIEMEHTOB H/WJIM W30BITOYHOM IOCTYIUICHHH B OPTraHW3M TOKCHUYECKHX MHKPOIJIECMEHTOB.
Mexny »sJeMEeHTaMU CYHIECTBYeT MHOMXECTBO CHHEPrHYeCKMX M aHTAarOHMCTHUYECKHX CBS3EH.
MUuKpO3IeMEHTHI BIUSIOT HA POCT U PAa3BUTHUE 4YEJIOBEKAa, HA MPOIECCHl JbIXaHUs, KPOBETBOPECHHUS,
MMMYHOT€HE3a, IOBEJCHYECKHE peakuuu, Ha MOPPOQYHKIHMOHAIBHYIO IESITeNbHOCTh M JApPYrUe
(YHKIIUM BCEX OPTaHOB U TKaHEH.

bnarogaps BogHO-coleBOMYy OOMEHY B OpraHu3Me MOAJEP>KUBAETCS Ha OTHOCUTEIBHO
CTaOMIPHOM YpPOBHE OCMOTHYECKOE JaBIICHWE, OCYIICCTBISIOTCS (U3HONOTHUSCKHEe (YHKIUU U
OMOXMMHYECKHE PEaKIUH.

Jlis  Xopomiero CcamMO4YyBCTBHSL YEIIOBEKY HEOOXOIMMO €XKEIHEBHO YIOTPEOISATh TakKoe
KOJIMYECTBO MUIIM, KOTOpoe Obl B Mpoliecce MeTadoliM3Ma JaBajio €My HEOOXOAMMOE KOJIUYECTBO
SHEPTUH, TTOKPHIBAIOIIEE YHEPTrOTPATHl HA BBHIMOJHIEMYIO JIBUTATEIbHYIO aKTUBHOCTh B TECUCHHE IHS,
OCHOBHO 00MeH (sHeprusi, obecrieynBaromias paboTy OpraHoB U CHCTEM OpTraHu3Ma, HaXOMSIIErocs B
MOKOE) U crelupUIecKr JUHAMUYECKOE JEHCTBUE TUIIN - DHEPTHUsl, KOTOPYIO PacXOyeT OpraHu3M Ha
nepeBapuBaHue num (Tadoa. 1).



Taouauna 1. [IpumepHbie 3HAYEHHUSI CYTOYHOI MOTPEOHOCTH B JHEPIruM (KKaJ/CYyTKH)

BO3pacT OcHoBHOI 00MeH OcHoBHOW 00MeH CHAIT (xkau) JA (xkai) WroroBoe 3HaueHue CyTouHOM
(KKaJI/KT MaccChl Tea) (xxau) NMOTPEOHOCTH B DHEPTUU (KKaJT)
A M M A M A M A M A
ot 1 no 2 ner 59,5 59,5 623,7 623,7 93,6 93,6 437,7 437,7 1155,0 1155,0
ot 2 1o 3 ner 56,1 56,7 648,0 648,0 97,2 97,2 4548 4548 1200,0 1200,0
ot 3 1o 4 ner 54,1 54,1 756,0 756,0 113,4 113,4 530,6 530,6 1400,0 1400,0
ot 4 1o 5 ner 51,9 51,9 918,0 918,0 137,7 137,7 644,3 644,3 1700,0 1700,0
ot 5 510 6 ser 49,1 49,1 972,0 972,0 145,8 145,8 682,2 682,2 1800,0 1800,0
ot 6 110 7 ner 46,4 46,4 1026,0 1026,0 153,9 153,9 720,1 720,1 1900,0 1900,0
ot 7 5o 8 ner 43,7 43,7 1080,0 1080,0 162,0 162,0 758,0 758,0 2000,0 2000,0
ot 8 10 9 ner 40,1 40,1 1107,0 1107,0 166,1 166,1 777,0 777,0 2050,0 2050,0
ot 9 1o 10 ner 37,5 37,5 1161,0 1161,0 174,2 174,2 814,9 814,9 2150,0 2150,0
ot 10 o 11 et 35,6 35,6 1188,0 1188,0 178,2 178,2 833,8 833,8 2200,0 2200,0
ot 11 no 12 ner 32,1 35,0 1188,0 1296,0 178,2 194,4 833,8 909,6 2200,0 2400,0
ot 12 o 13 ner 30,4 33,4 1228,5 1336,5 184,3 200,5 862,2 938,0 2275,0 2475,0
ot 13 no 14 ner 25,9 30,2 1255,5 1363,5 188,3 204,5 881,2 957,0 2325,0 2525,0
ot 14 no 15 ner 25,0 27,6 1296,0 1404,0 194,4 210,6 909,6 985,4 2400,0 2600,0
ot 15 o 16 ner 25,0 26,4 1323,0 1512,0 198,5 226,8 928,6 1061,2 2450,0 2800,0
ot 16 no 17 ner 24,5 25,6 1350,0 1566,0 202,5 234,9 947,5 1099,1 2500,0 2900,0
ot 17 no 18 ner 24,4 25,0 1377,0 1620,0 206,6 243,0 966,5 1137,0 2550,0 3000,0




UenoBeK TOMy4YaeT SHEPTHUIO, YMOTPEOINsas MUILY, COACPX ALY YIIIEBOIbI, KUPBI U OCIKU.
[ToTeHunanpHas HEPrus, 3aKJIIOUYEHHAs B XMMHUECKUX CBS3SIX ITUX COCJUHEHMI, BHICBOOOXKIACTCS B
pe3ynbrate aHadpoOHOTro (0e3 yJacTHsi KUCIOPOAa) WIH adpOOHOro (C y4acTHeM KHCIopoia) OOMeHa.

Jlis u3MepeHHs] SHEPruM, 3aKIIOUEHHOM B TOM WM HMHOM MPOAYKTE, HCIOIB3YEeTCs
creluagbHas €AMHHULA W3MepeHus 3Hepruu (kaiopusi). OgHa Kajlopus - 3TO TaKOE KOJIUYECTBO
SHEPTHUH, KOTOpoe TpedyeTcs, yToObl MOBBICUTH Temneparypy 1 r Boabl Ha 1°C. B MexmyHapoaHoit
CUCTEME €AMHMIL JUI ITUX LeJIel UCIOIb3YIOT IPYIYI0 €AUHMILY, KOTOpasl Ha3bIBaeTcs JuKoynb. OqHa
kwtokasopust (1000 kam) coorBerctByer 4,19 kunomxkoyneit (k/x). [lpu oxucnenun 1 T yrieBomoB
Betensiercs 4,1 kxan (17,17 xIx), 1 v xupa - 9,3 kkan (38,96 k/1x), 1 r 6enka - 4,1 kxan (17,17 x1x).

PexoMenayemas nuineBasi IEGHHOCTh MEHIO IS JIETEH MIKOJIBLHOTO BO3pacTa MpuBeAeHa B Ta0J1.
2, 3. 3Ha4yeHUs, IPUBEJICHHBIC B TAOIHIIC, MTOTYYCHBI PACUETHBIM ITyTEM, OTTAIKUBASCH OT CICAYIOIINX
YYETHBIX JAHHBIX - KaJOPUMHOCTh CYTOYHOro paruoHa - 2350 Kkaj, MPOIEHTHOE paclpe/eieHue
KaJIOpUHHOCTH IO MprueMaM NHIny Ha 3aBTpak 20-25%, Bropoit 3aBTpak - 5%, obden - 30-35%, monmHuk
10-15%, yxun 20-25%, BTOpOil yxuH - 5%.



Taouauna 2. PekomenayeMasi numeBasi HEHHOCTh CYTOYHOI0 MEHIO JIJisl AeTel oT 7-Mu 10 11-TH Jier

[Ipuemepl numm DHepreTuyeckasl HeHHOCTh (KKau) Hroro (cymma OenkoB, )KUPOB U
(metu ot 7-Mu 1o 11 ner) OenKu JKAPBI YTJIEBOIbI YIJIE€BO/IOB) B KKaJl
MHUH. | CpPeIHsSl | MakC. | MHH. | CpeIHsl | Makc. MHUH. | CpeIHss Makc. MUH. CpenHsist MakKc.
s s
3aBTpPaK 64,8 72,9 81,0 145,9 164,1 182,3 259,3 291,7 324,1 470,0 528,8 587,5
BTOPOH 3aBTpaK 16,2 16,2 16,2 36,5 36,5 36,5 64,8 64,8 64,8 1175 1175 1175
oben 97,2 105,3 113 218,8 237,0 255,3 389,0 421,4 453,8 705,0 763,8 822,5
MTOJIJTHUK 32,4 40,5 48,6 72,9 91,2 109,4 129,7 162,1 194,5 235,0 293,8 352,5
YKUH 64,8 72,9 81,0 145,9 164,1 182,3 259,3 291,7 324,1 470,0 528,8 587,5
BTOPOU Y)KHH 16,2 16,2 16,2 36,5 36,5 36,5 64,8 64,8 64,8 117,5 117,5 117,5
Uroro 292 324 357 656 729 802 1167 1297 1426 2115 2350 2585

MIPOJIOJKEHHUE TaOTHUITHI 2.

[Tpuems! numu (1eTH OT DHepreruyeckasi IEHHOCTH (B % OT 0011el KaJIOpuiHOCTH 3a IPUEM IHUIIH)
7-mu 10 11 net) OenKu KHUPBI YTIIEBOJIBI Hroro
MHUH. | CpemHsl | Makc. MHUH. | CpemHsl | Makc. MUH. | CpemHss | Makc. MUH. CpemHss | Makc.
s s

3aBTpaK 12,3 13,8 15,3 27,6 31,0 34,5 49,0 55,2 61,3 88,9 100,0 1111
BTOpOH 3aBTPaK 13,8 13,8 13,8 31,0 31,0 31,0 55,2 55,2 55,2 100,0 100,0 100,0
oben 12,7 13,8 14,9 28,6 31,0 33,4 50,9 55,2 59,4 92,3 100,0 107,7
TIOJTHUK 11,0 13,8 16,6 24,8 31,0 37,2 441 55,2 66,2 80,0 100,0 120,0
YIKUH 12,3 13,8 15,3 27,6 31,0 34,5 49,0 55,2 61,3 88,9 100,0 1111
BTOPOH YXKHUH 13,8 13,8 13,8 31,0 31,0 31,0 55,2 55,2 55,2 100,0 100,0 100,0
HWroro 12 14 15 28 31 34 50 55 61 90 100 110

MPOJIOIKEHHE TAOJIHUIIBI 2.

[Tpuems! mumm (7eTH OT Macca \ CooTHotieHne 0eIKOB, JKHPOB \




7-mu no 11 ner) OeKu JKUPBI YTJIEBOJBI 1 YIJIEBOJAOB 10 Macce
MHUH. | CpeIHS | Makc. MHUH. | CpelHs | Makc. MHUH. | CpelHs | Makc. 0 xK y
o s S

3aBTPAK 16,2 18,2 20,3 16,2 18,2 20,3 64,8 72,9 81,0 1 1 4
BTOPOM 3aBTpaK 4.1 4.1 4.1 41 41 41 16,2 16,2 16,2 1 1 4
oben 24,3 26,3 28,4 24,3 26,3 28,4 97,2 105,3 113,4 1 1 4
HOJIIHUK 8,1 10,1 12,2 8,1 10,1 12,2 32,4 40,5 48,6 1 1 4
Y)KUH 16,2 18,2 20,3 16,2 18,2 20,3 64,8 72,9 81,0 1 1 4
BTOPOH YXKHH 4,1 4,1 4,1 4,1 4,1 4,1 16,2 16,2 16,2 1 1 4
Wroro 73 81 89 73 81 89 292 324 357 1 1 4

Tadauua 3. Pexkomenayemasi nunieBasi HeHHOCTh CYTOYHOI0 MeHIO /IS AeTel ot 11-TH JieT u cTapiie

[Ipuemsbl nuim DHepreTudeckast IEHHOCTh (KKaJ) Hroro (cymma Genkos,
(metu crapure 11 ner) Oenku JKAPBI YTJIEBOJBI YKUPOB M YTJIEBOJIOB) B KKaJI
MUH. | CpeIHs | Makc. MUH. | CpelHsS | Makc. MUH. | CpelHs | Makc. MUH. cpemHsis Makxc.
S s o
3aBTpaK 74,8 84,2 93,6 168,4 189,4 210,5 2994 336,8 374,2 542,6 610,4 678,3
BTOPOH 3aBTpaK 18,7 18,7 18,7 42,1 42,1 42,1 74,8 74,8 74,8 135,7 135,7 135,7
oben 112 122 131 252,6 273,6 2947 449,0 486,5 523,9 813,9 881,7 949,6
MOJITHUK 37,4 46,8 56,1 84,2 105,2 126,3 149,7 187,1 224.5 271,3 339,1 407,0
VKUH 74,8 84,2 93,6 168,4 189,4 210,5 299,4 336,8 374,2 542,6 610,4 678,3
BTOPOI YKHH 18,7 18,7 18,7 42,1 42,1 42,.1 74,8 74,8 74,8 135,7 135,7 135,7
Htoro 337 374,2 412 757,8 842,0 926,2 1347 1497 1647 24417 2713,0 2984,3

MIPOJIOJKEHHE TaOTHUITHI 3.

[Tpuemsbr numm DHepreTuveckas eHHOCTH (B % OT 001l KaJOPUUHOCTH 32 TPUEM TTUTITH )
(metu crapiue 11 net) Oenku KHUPBI YTII€BOJIbI Utoro
MHUH. | CpelHs | Makc. MHUH. | CpelHs | Makc. MHUH. | CpegHss Makxc. MUH. CpelHs | Makc.
ST s ST




3aBTpPaK 12,3 13,8 15,3 27,6 31,0 34,5 49,0 55,2 61,3 88,9 100,0 | 1111
BTOPOH 3aBTpaK 13,8 13,8 13,8 31,0 31,0 31,0 55,2 55,2 55,2 100,0 100,0 | 100,0
oben 12,7 13,8 14,9 28,6 31,0 33,4 50,9 55,2 59,4 92,3 100,0 | 107,7
MIOJIIHHK 11,0 13,8 16,6 24,8 31,0 37,2 44,1 55,2 66,2 80,0 100,0 | 120,0
VIKUH 12,3 13,8 15,3 27,6 31,0 34,5 49,0 55,2 61,3 88,9 100,0 | 1111
BTOPOI Y)KHH 13,8 13,8 13,8 31,0 31,0 31,0 55,2 55,2 55,2 100,0 100,0 | 100,0
Hroro 12,4 13,8 15,2 27,9 31,0 34,1 49,7 55,2 60,7 90,0 100,0 | 110,0
MIPOJIOJIKCHHE TAaOJIUIIBI 3.
[Tpuemsbl nuim macca CooTHollIeHHEe OENKOB, .JKHPOB
(metu crapmre 11 ner) OenKku JKUPBI YTJICBOJIBI U YTJIEBOIOB IO Macce
MMH. CpemHsl | Makc. MUH. | CpemHS | Makc. MMH. CpemHs MaKCc. 0 K y
i o i
3aBTpPaK 18,7 21,0 23,4 18,7 21,0 23,4 74,8 84,2 93,6 1 1 4
BTOPOU 3aBTpakK 4.7 4.7 4.7 47 47 47 18,7 18,7 18,7 1 1 4
oden 28,1 30,4 32,7 28,1 30,4 32,7 112,3 121,6 131,0 1 1 4
MOJITHUK 9,4 11,7 14,0 9,4 11,7 14,0 37,4 46,8 56,1 1 1 4
VKUH 18,7 21,0 23,4 18,7 21,0 23,4 74,8 84,2 93,6 1 1 4
BTOPOU Y)KHH 4.7 4.7 4.7 4,7 4,7 4,7 18,7 18,7 18,7 1 1 4
Htoro 84,2 93,6 102,9 84,2 93,6 102,9 336,8 374,2 411,6 1 1 4




s obecriedeHHs] JHEPTeTUYECKOW IIEHHOCTH IHINEBOTO pAIlMOHA PEKOMEHIYETCS [T
MIPUTOTOBIIEHUS OJII0]] KCTIOIBH30BaTh HAOOPHI MPOYKTOB B COOTBETCTBUU C Tabjuueii 4.

OCHOBHBIM HMCTOYHHUKOM SHEPIHMHM Y UEJIOBEKA SBIISIIOTCA YIJIEBOJbI, KOTOPbIE MOCTYIMAIOT B
Opranu3M Ipu ynoTpeOnenun xjeba, oBoied, (pyKkToB, MOJOKa, Kpaxmaia, CHpOmHoB. B
MUIIEBAPUTEIBLHOM TPAKTE 3TU MPOAYKTHI MOJ BIUSHUEM aMHJIa3 PacCIICIUIIIOTCS 10 MOHOCAXapHI0B
(rmroko3a, (pykTo3a, TajakTos3a, JakTo3a). MoHOcaxapuibl IMOCTYHNAalOT B KPOBOTOK, JIOCTUTalOT
neyeHu. B neyeHu O0JIBIIMHCTBO MOHOCAXapHI0B MIPEBPAIIACTCS B TIIOKO3Y.

Taoauna 4. CpegHecyTouHble HA00PbI MUIEBBIX NPOAYKTOB /IJIsl IPUTOTOBJIEHUS OJII0I B HETTO
(na 1 pedenka B cyTkmn)*(13)

N HanmeHoBaHMe MHUIEBOW IPOAYKIIUH WM TPYIIIBI MTUIIEBOH MPOAYKIIUU HToro 3a cytku
7-11 net | 12 ner
u
cTapiie
1 | Xneb pxaHoi 80 120
2 | Xneb nieHu4HbIN 150 200
3 | Myka niieHn4Has 15 20
4 | Kpymsbl, 6000BbI€ 45 50
5 | MakapoHHbIE U3IETHs 15 20
6 | Kaprodens 187 187
7 | OBomwu (cBeXHE, MOPOKEHBIE, KOHCEPBUPOBAHHEIE), BKIIFOUAsi COJICHBIEC U 280 320
KBallICHbIC™, B T.4. TOMAT-IIOPE, 3€JICHb, T
8 | ®pykTHI CBEXRKHE 185 185
9 | CyxoppyKTHI 15 20
10 | Cokw mI000BOIIHBIC, HATUTKH BUTAMUHU3UPOBAHHBIC, B T.4. HHCTAHTHBIC 200 200
11 | Msco 1-if kareropun 70 78
12 | CyGnpoaykTsl (1e4eHb, SI3bIK, CEPALIEC) 15 20
13 | Ituna (upmisita-0poitsiepbl MOTpomIeHsle - 1 KaT.) 35 53
14 | Poi6a (puie) 58 77
15 | Monoko (2,5%-3,0% m.1.x.) 300 300
16 | Kucnomonovnas numeBasi mpoyKIus 150 180
17 | Tropor (5%-9% m.1.x.) 50 60
18 | Ceip 10 12
19 | Cmerana (15%-20% m.1.x.) 10 10
20 | Macno cnmuBo4HOE 30 35
21 | Macno pacTuTenabHOe 15 18
22 | Mo, mr. 1 1
23 | Caxap™™* 30 35
24 | Konnurepckue u3aenus 10 15
25 | Yai 0,4 0,4
26 | Kakao-moporok 1,2 1,2
27 | Kodeiinplit HamuTOK 2 2
28 | Jlpoxoku xjie0omneKapHbIe 1 2
29 | Kpaxman 3 4
30 | Conp numeBas moBapeHHasi HOIUPOBaHHAS 3 5
31 | Cnenun 2 3




* - coJIeHbIE U KBallleHbIe 0BOIIH - He Ooiee 10% oT 00I1Iero KoaIu4ecTBa OBOIIEH.

** - B TOM 4HUCIE JUIsl IPUTOTOBJICHUS OO M HAlMTKOB, B CIy4ae WCIIOIH30BAHUS MHINEBON
MPOAYKIIMKM TIPOMBIINICHHOTO TPOU3BOJICTBA, COJCpPKAIIUX caxap, BblJaya caxapa T0JDKHA OBITh
YMEHBIIIEHA B 3aBUCUMOCTH OT €T0 COJEPKaHMSI B UCIIOJIb3YEeMOU FOTOBOM MPOIYKIIUH.

IIpumeuyanue: B mepro.1 MPOBEACHUS CIOPTUBHBIX COPEBHOBAaHUI, COOPOB (UTp), CIETOB U T.II.
HOPMBI IIUTAHUS 1OJKHBI ObITh YBEIMUYEHBI HE MeHee yeM Ha 10%.

N30biTOK 0Opa3oBaBuieiicss B mpoliecce MeTabonu3Ma yYrieBOJIOB TIIOKO3bI IMEPEXOAUT B
bochopmIMpoBaHHYIO 00paTUMYIO pe3epBHYIO (OpPMY IIIMKOTEH, KOTOPBIA XPAaHUTCS B TEUEHU U
KJIETKaxX pa3IMYHbIX TKaHed. KomudecTBo riamkoreHa y B3pocioro yenoBeka uHorga pocruraet 200 r.
IIpy cHW>XEHHH YPOBHS CBHIBOPOTOYHOM TJIIOKO3bI, TIJIMKOI'€H pACLICIUIAETCS, YTO MPUBOAMUT K
YBEJIMUEHUIO COJEpKAHMSI TJIOKO3bI B KpPOBOTOKE. B cpeaHem B3poCiblii YENOBEK €KEIHEBHO
ynotpebnsier 10 400 T yrieBoaoB, u3 kotopbix 70-80% mpuxoauTcs Ha KpaxMalbl, a OCTATbHAS 9aCTh
Mpe/ICTaBlIeHa pa3jMYHbBIMH MOHO-, M- U Molucaxapuiamu. B cioydae ymotpeOieHus OONbIIMX
KOJIMYECTB YIJTICBOJIOB WJIM TIPU Pa3IMYHBIX 3a00JIeBaHUSX (HAIpUMeEp, caxapHOM auadere) M30BITOK
YIJIEBOJIOB COXpaHSEeTCs B OpraHU3Me B BHUJE XKupa. PexomeHnmyercs, uToObl cofep)KaHUE MOHO- H
JUcaxapu/ioB B CYTOYHOM IIHMIIEBOM pAallMOHE B3pOCIOro uyesnoBeka He mpesbimano 50-100 r,
MOCKOJIbKY HM30BITOYHOE TOCTYIUIEHHE TMPOCTHIX YIJIEBOJOB YBEJIMYUBAET 4YACTOTy pPa3BUTHUSA
aTepoCKiIepo3a, HapyllaeT HE TOJbKO YIJIEBOAHBIA, HO M JIMIMJIHBIM OOMEHBI, IOBBIIIAET
CBEPTHIBAEMOCTb KPOBH, TO €CThb MO CBOeMY 3(PQeKTy HANOMHUHAET H30BITOYHOE MOCTYIUICHUE B
OpPraHM3M HACBIIEHHBIX JKUPHBIX KUCIOT. BakHO, yTOOBI B KOJIMYECTBEHHOM OTHOILEHUH YTJIEBOJbI
ObUTH JTOCTaTOYHO PABHOMEPHO paclpeiesieHbl MO OTAEIbHBIM IMpHEMaM MUIIH. YTJIEBOJbI, TOMUMO
TOTO, YTO OHH SIBJISIIOTCS HamOoJiee JIETKO JOCTYMHBIM HMCTOYHMKOM SHEPTUH, BBICTYIAIOT TaKXeE B
KauecTBE HCTOYHUKA IUIACTUYECKOrO0 MaTepuana. B 4acTHOCTH, MPOMEXKYTOYHBIE MPOIYKTHI
YIJIEBOJHOTO OOMEHAa BXOJST B COCTaB HYKIJIEMHOBBIX KHUCJIOT (TIEHTO3bI), TPEOYIOTCA ISl CHHTE3a
HEKOTOPBIX aMUHOKHUCIIOT, MPEBPAIIAIOTCS B KHUPBI, BXOJAT B COCTaB KJIETOYHBIX CTCHOK, aHTUTEN U
T.J.

B paumoH 370pOBOro B3pOCIOro 4eaOBEKa JOJDKHBI BXOAUTHh TAaKKE PACTUTEIbHBIE IHILEBHIE
BOJIOKHA (TIEKTUHOBBIC BEIIECTBA - HE MeHee 5-6 T B CyTKM M KieTyaTka - He MmeHee 9-10 1).
OnTumanbHOE cofiepKaHKe MUIIEBBIX BOJIOKOH JIOMKHO cOCcTaBIATh 25-50 1 (u3 pacueta 11,5 r va 1000
kkain). [lekTHHOBBIE BelIecTBa, KIeTYaTKa COJEPIKaTCs B CHIPBIX (PPYKTaX, OBOIIAX, Ar0aX U O0OOBBIX.

OCHOBHBIM HMCTOYHMKOM aMHHOKHUCIIOT SIBIISIOTCS O€nKkd. AMMHOKHCIOTHI Y4YacTBYIOT B
MIOCTPOCHUHU THICAY PA3IUYHBIX OEJIKOB, HEOOXOAMMBIX JJII POCTa M BOCCTAHOBJIEHHS BCEX KIIETOK U
TKaHEW YeJIOBEKAa, a TAaK)KE BXOAAT B COCTAB COJIEH, YYacCTBYIOIIUX B MOAJEPKaHUU OCMOTHYECKOIO
paBHOBecHsI, 00pa3yl0OT MHOTOYMCIEHHBIE TJIMKO-, HYKJI€O- U JIMIIONPOTEUbl, (pepMEHTHI, TOPMOHBI,
reMOTJIOOMH, aHTUTENa U IPYTHe 3alIUTHBIE CTPYKTYPhl IMMYHHOU CHCTEMBI, BXOJST B COCTaB HOTTEH,
BOJIOC. Y 3JIOpOBOTO YEJIOBEKAa B TEUEHUE CYTOK KOJMYECTBO pacHajaroiierocs Oenka JOJKHO
COOTBETCTBOBAThH KOJIMYECTBY BHOBb CHHTE€3UPOBAHHOTO. J[JIs1 OLIEHKH OMOJIOrHUECKON IEHHOCTH Oelka
UCIOJIB3YIOT TIOHATHE a30THCTBII OOMEH, TO €CTh COCTOSIHME, IpU KOTOPOM KOJHUYECTBO
MIOCTYNAIOLIETO B OPraHU3M a30Ta TOYHO COOTBETCTBYET €0 KOJIMUYECTBY, BBIBOAMMOMY U3 OPraHU3MA.
Eciu xonmuuecTBO a30Ta, MOCTYNAOUIETO C MUIIEH, NPEBHIIIAET BBIAEISIEMOE, TO TOBOPAT O
MOJIOKUTETTFHOM a30TUCTOM Oanance. Ilocnennuii HaOmromaeTcsi, HampuMmep, MPH  YBEIHUYECHUU
MBIIIEYHOH Macchl WM B mepuoja OepemMeHHOCTH. [Ipu OGenkoBOM WM MOJHOM TOJOJAaHHUH, MHpU
WCIOJIb30BAHUHU TOJIBKO PACTUTEIHLHOMN MUIIM MOXKET HaOII0JaThCsl OTPUIIATENbHBIN a30THCTHIN OanaHe,
KOTI'/Ia KOJIMYECTBO BBIBOAMMOIO U3 OpraHM3Ma a30Ta MPEBBIIIAET ero noctymieHue. KoneuynsiM aTanom
(bepMeHTaTUBHOTO paclIeNIeHNus OETIKOB sSIBIsEeTCS 00pa30BaHUE PACTBOPUMBIX B BOJIE aMUHOKHCIIOT.

Jnst >¢ddexTuBHON pabOThl OpraHM3Ma HE3aMEHHUMBIE AMHWHOKHCIOTHI (BaJMH, JIEHITWH,
W30JICUIINH, METHOHUH, TPEOHWH, METHOHHH, TpunrtodaH, GQEeHUIATaHWH, IU3WH, TUCTUIUH,



ApPTUTHHHH) JIOJKHBI MPUCYTCTBOBATH B OMpeAeNeHHOoW mpornopiuu. CYUTAOT, 4TO ISl B3POCIOTO
YyelloBeKa ONTHUMAaJbHBIM COJEpKaHHEM B 1 T mumieBoro Oelika SBISETCS CIEAYIollee KOJIUYECTBO
HE3aMEHUMBIX aMUHOKUCIOT (B Mr): uzoneiiuHa - 40, neiinuua - 70, nu3uHa - 55, METHOHUHA C
IIUCTUHOM - 35, ¢eHuIaIaHnHa B cyMMe ¢ TUpO3uHOM - 60, Tpuntodana - 10, Tpeonnna - 40, BanuHa -
50. [laxxe BpeMEHHOE OTCYTCTBHE WJIM YMEHBIICHNUE KOJMYECTBA OJHOM U3 HE3aMEHUMbIX aMHHOKHUCIIOT
OTpHUIATENILHO CKa3bIBaeTCsl Ha OEIKOBOM MeTaloiu3Me uenoBeka. Uem Oouipllie Macca yeioBeka U
MEHBIIIE €0 BO3PACT, TeM OoJIbIIe OesKa eMy He0OXO0MO.

benku mnocTymalT B OpraHu3M 4YelloBeKa MPEMMYIIECTBEHHO IMpU YHOTpeOJeHUH Msica
KUBOTHBIX, NTHUIBI M PBIOBI, MOJOYHBIX IPOJIYKTOB, SUI], COHM, OOOOB, TOpoOXa, XJICOHBIX 3JIAKOB,
opexoB. YemoBek goikeH moTpedsars 1-1,5 rpamma Oenka B 1eHb Ha 1 KT Macchl Tena. bonbiine Beero
Oenka conepuTcs B cbipax (okosio 25%), B ropoxe u daconu (22-23%), B Mmsce, ntuie, poioe (110
20%), B pazmuuHbIXx Kkpymax (mo 14%), xmeGe um makapoHHbIX u3zenusx (5-12%). B osomax
comepxxutrcsi He Oonee 2% OenkoB. HamMeHnsbinee conmepkaHue Oenka MPUCYTCTBYET BO (PYKTax H
aronax. PacturenbHble 0K B CBOEM COCTaBE HE COJEpKaT IOJIHOTO KOMIUIEKCa HE3aMEHHMBbIX
AMHHOKHCIIOT, JTUOO COJIepKAT UX B HE3HAUUTEILHOM KoiudecTBe. Tak, B OeNkax MIICHUIIbI, PKU WIH
KYKYpy3bl KOJHMYECTBO JIM3MHA B JBa pa3a MEHbIIE ONTUMAJIbHOIO, HO JOCTATOYHOE KOJIUYECTBO
Tpunrodana, oTMevaeTcs AePUIUT TPEOHNHA, N30JeHIIMHA U BaMHa. benkn 6000BBIX TUMHTHPOBAHBI
[0 CEPOCOJEPKAlIMM HE3aMEHHMBIM aMHUHOKHCIOTaM (METHOHMH M IUCTEHH) W TpunTodany.
PaznenpHO€ WCHONB30BaHME TONBKO O000B WM KYyKypy3bl HEH30€KHO NpPUBEACT K JePHUIHUTY
COOTBETCTBYIOIIUX AMHMHOKHCIOT. HampoTuB, KOMOMHHPOBaHHOE HCIOJb30BaHHE cMecH 0000B U
KYKYpY3bl HJIM pHCa C COeBBIMU 000amu 00pa3yeT OENKOBYIO CMECh SKBHBAJCHTHYIO MO MUTATEIBHOM
LEeHHOCTU OenkamM Moiioka. ONTUMallbHOE COOTHOIIEHHE >KMBOTHBIX W PACTHTEIbHBIX OCIKOB B
MUIIEBOM PAlMOHE B CPEJHEM JODKHO COCTaBIATH 55:45. YacTb aMHMHOKHCIIOT CIIY’KUT MUCTOUYHHUKOM
SHEPruM Il OpraHu3Ma denoBeka. [Ipm 3TOM aMHHOKHCIOTHI BHayaje [€3aMUHUPYIOTCSA, 4YTO
COIIPOBOKIAETCSl BBIICTICHHEM aMMHaka W o0pa3oBaHuWeM KeTokHucioT. [locnmenHue BCTymarT B
SHEPreTHYecKuii MeTaboNu3M M TMOCIe COOTBETCTBYIOUIMX MPEBpAIleHM pacranaioTcs 10 BOABI U
yriekucioro raza. O0e3BpexuBaHUE O0OpPa30BABIIETOCS B IMPOIECCE IHEPTETUUECKOro METaboiu3Ma
OeKOB aMMHaKa OCYIIECTBIISETCS B IIEUCHHU IIyTEM IIPEBPAIICHNS B MOUYECBHUHY.

B mumeBbIX TpOIyKTax, OCOOEHHO JKMBOTHOTO IPOUCXOXKICHHS, COJNEPIKATCA TaKKe
HYKJIEMHOBBIE KHCIIOTHI. boIbIie BCEro UX B MSCHBIX M PBIOHBIX CYOTPOAYKTAX.

BaxxHeWmuM KOMITOHEHTOM TIHIIH SBJISIFOTCS TaKoKe JKUPBI (JIMITHUJIBI), IPEICTABISIONIHE COO0M
CIIOKHBIE A(QUPHl TIHIEPUHA W BBICIIMX HACBHIIIEHHBIX W HEHACBHIIIEHHBIX J>KUPHBIX KHUCIOT.
HacpImenHbIe )KUpHBIE KUCIOTH (MATbMUTHHOBASI, CTEAPUHOBAS M JIP.) MCIIOJIB3YIOTCS OPTaHU3MOM B
LIEJIOM KaK JHEpreTHdyeckuid marepuan. 3a CUeT MX OKUCJIEHHUS O00ecleYMBaeTCs] OKOJIO MOJOBHUHBI
MOTPEOHOCTH B HHEPrHUHM B3pOCIOro uenoBeka. [Ipu 3TOM rinaBHYIO SHEPreTHUECKYI pOJib UIPAaIoT
TPUTTUIEPUIbI (HEUTpanbHbIE KUPBI). JKUPBI CIykKaT pe3epBOM MUTAHUS; Y B3POCIOr0 YeIOBEKa OHH
cocraBisitoT 10 10-20% maccbl Tenna, MPEUMMYIIECTBEHHO IMPUCYTCTBYS B TMOJKOKHOM >KHPOBOI
KIJIETYaTKe.

JXKupbl BBINOJHSIOT TakXKe IJIACTUYECKYI0 M PEerylsaTOpHYo (GyHKIUH (ITHHHOIETOYECUHBIE
KHUPHBbIE KUCIOTHI, (GOCHOIUMHIBI, XOIECTEPUH), BXOAAT B COCTAaB KIETOUHBIX MEMOpaH, 3alIUTHBIX
000JI0YEeK HEPBOB, COCYJOB, PA3IMYHBIX OPraHOB, BBITOJHSIOT TEPMO3AMUTHYIO (DYHKIIHIO, CITyXat
MEPEHOCYUKOM KUpopacTBOpUMBIX (A, E, K) BUTaMUHOB, SBIAIOTCS MPEANIECTBEHHUKAMU CTEPOHIHBIX
TOPMOHOB, JKETYHBIX KHCIOT M TMPOCTariaHAuHOB. OCOOCHHO BaKHBI Ui CO3/IaHUS IEIOCTHOCTH
OWITMIUAHBIX CTPYKTYP KJIETOYHBIX MeMOpaH JIMHHOIENIOYEYHBIE HEHACHIIIEHHBIC KUPHBIE KUCIIOTHI.
WX nenar B 3aBUCUMOCTH OT JIOKQJIM3AIMK TIEPBOM JIBOWHOW CBS3HM Ha TPH TPYIIIBI (OMera-3, omera-6,
omera-9). Omera-3 u -6 KHCIOTHI SBISIOTCS TOJWHEHACHIIICHHBIMH, B TO BpeMs Kak omera-9
MOHOHEHACHIIICHHBIE. YeOBeK MOXKET CHHTE3WPOBATh BCE HEOOXOMUMBIE JUISI HETO JIUMHIBI, KpoMe

( O0—JIMHOJICHOBAasA

omera-3 KHCJI0Ta, SHMKO3aleHTacHOBAas KHUCJIOTA, J0KO3arcKkCacHoBasa I(I/ICJ'IOTa)

Y — JIMHOJICHOBAsA AUTOMO — Y — JIMHOJICHOBAsA

u oMera-6 (J'II/IHOJ]CBaSI KHCJ0Ta, KHCJI0Ta,



KHCJIOTa, apaXxUIOHOBAsi KUCJIOTA, OJEUHOBAsl KUCIOTA, KAJ0JIEHHOBAs KUCIIOTA) JUIMHHOLEMOYEUHBIX
AKHUPHBIX KUCIIOT.

Kak mpoctble, Tak U CIOXHBIE JIMINJBI MOTYT CHUHTE3UpPOBAThCS B opranusme. VckioueHue
COCTaBJISIIOT TaKUE HEHACHIIEHHBIC )KUPHBIE KHUCIOTHI, KaK 3MKO3alleHTaeHOBasl, JOKO3areKcaeHoBas,
JIMHOJIEBAs, JIMHOJICHOBAasl U apaxuIOHOBAas, KOTOpPbIE JOJDKHBI IIOCTYNATh B OpPraHM3M YEJIOBEKa C
nuiie B rotoBoM Buje. JIuHoneBas KuCiIOTa B NPUCYTCTBHM THAaMHHA U MUPUAOKCHHA CIIOCOOHA
IIpeBpalIaTbCsl B apaxHJIOHOBYIO KHCIIOTY. YKa3aHHbIE HE3aMEHHMMBbIE JKMPHBIE KHCIIOTHI BXOJST B
coctaB (QochonunuIoB WM CIY)XaT B KauecTBE MPEAIICCTBEHHUKOB (HAIpUMEp, apaxuioHOBas
KHCJIOTa) MPOCTArjaHIuHOB, JIEHKOTPUEHOB, TPOMOOKCAHOB U MPOCTAIMKINHOB. [Ipy OTCYyTCTBUU MM
HEJOCTATOYHOM IOCTYIJICHUH B OPraHU3M HE3aMEHUMBIX JKUPHBIX KHCJIOT y 4YeJOBeKa OTMEYaeTcs
3aJiepKKa pocTa, HapylleHHe (YHKIHUU TMOYEK, OTMEYAIOTCS IaTOJOTHYECKHE HM3MEHEHUS B KOXKE,
MOJKET pa3BUThcs Oecriogue. OCHOBHBIMU MUILEBBIMU UCTOYHUKAMU KUPOB JIJISl YEJIOBEKA SIBIISIFOTCS:
MOJIOKO, MSICO, SUYHBIH KEITOK, CBUHOE Cajl0, KOMUYEHOCTH, MsICO, pbl0a, OpeXH, paCTUTEIbHBIE MACIa.
buonoruueckas LEHHOCTh >KUPOB OIpenesieTcss OOBIYHO KOJUYECTBOM MPUCYTCTBYIOLIUMX B HHX
HE3aMEHUMBIX JKUPHBIX KHCIOT M HMX YCBOSIEMOCThIO. OINTHMaNbHBIM CUYUTAETCA CIEAYHOLIEe
COOTHOIIICHHE KHUPHBIX KHUCJIOT B MUIIEBOM pAIllMOHE: HACBIIICHHBbIE >XUPHbIE KHCIOTHI - 30%,
MOHOHEHACHIIIIEHHBIE THIIA OJIEMHOBOM KUCIOTHI - 60%, moinHeHacobineHasie - 10%. D9to gocruraercs
B TOM CJIy4ae, €Clii COOTHOIIIEHNE PACTUTEIbHBIX U KUBOTHBIX KUPOB B PAIIIOHE NMUTAHUS COCTABIISET
3:7.

J1J11 HOpMaTBbHOTO POCTa U Pa3BUTUA PEOCHKY HEOOXOIMMBI TaK)Ke BUTAMUHBI. BUTaMHHEI - 3TO
OpraHMYECKHUE COEJUHEHMS, COJAepXkalluecs B MPOAYKTaX IUTaHUS B OYEHb OrPAHUYCHHBIX
KOJMYECTBAaX, HO UIpalolUe BaXHYIO poOJib B MeTaboinu3Mme OelKOB, >KHPOB U YIJIEBOJIOB, B
OCYIIECTBICHNH MHOTOYHCIICHHBIX (YHKIUH OpraHu3Ma, JUisi oOpa3oBaHUS U OOHOBIICHHS KJIETOK H
TKaHel uyenoBeka. B HacTosiee Bpemst u3BecTHbl 13 BUTaMUHOB: >kupopacTBopuMsbie - A, D, E, K u
BOJIOPACTBOPUMBIC - Bl (TMamun), BZ (pubodnaBuH), % (TUPHUIOKCHH), Blz (TmaHOKOOAIAMHUH),
PP (umauuH, BKIIOYAIOIMIMKA HUKOTUHOBYIO KHUCIOTY M HHUKOoTHHamuz), C (ackopOMHOBas KHCIIOTA),
dommeBas kucinorta (QonaruH), MaHTOTEHOBAas Kuciora, OuorwH (BuramMmuH H). Kaxmpiii BUTaMuUH
obnajaer omnpeneneHHOW (yHKIMEeH WIM KOMIUIEKCOM HX. JIMHUTeNbHBIH HEIOCTaTOK BUTAMUHOB
COIPOBOXAAETCS CHM)KEHHEM TPYJIOCHOCOOHOCTH, YXYIIIEHHEM 3/I0pPOBbS M B TSKENBIX CIydasx
MOXET MpPHUBOAMTH K CMepPTHU. YenoBeyecKHil OpraHW3M MOXET B OIPAaHUYEHHBIX KOJIWYECTBaX
CHUHTE3UPOBaTh BUTAaMHHBL. TakK, aMUHOKHCIOTa TpUOTO(aH CHOCOOHAa NPeoOpa3OBHIBATHCS B
HUKOTHHOBYIO KUCIIOTY, YJIbTpaduoneToBoe 00yueHre cnocoOCTByeT 00pa30BaHHUIO B KOYKE BUTAMUHA
D, norpeOHOCTh B MUPUIOKCHHE BO3PACTAET C YBEIMUYEHUEM cojepkaHus Oenka B nuue. Kumeunsie
OakTepuM YeIOBEKa B TeX MM HHBIX KOJMYECTBaX MOTYT NPOM3BOAUTH BUTaMuHBL: K, OHOTHH,
(bosneByI0 KUCIOTY, HIMAaHOKOOATaMHUH, TUPUIOKCHH, TAHTOTEHOBYIO KUCIIOTY, prubOOoQIIaBUH.

PacueTsl MOKa3bpIBalOT, YTO Ja)Ke caMblii cOAJaHCUPOBAHHBIM M pa3HOOOpa3HBIA pAalMOH,
COOTBETCTBYIOIIMN CpEIHUM »3Hepro3arparaMm, JAePUIUTEH MO OOJBIIMHCTBY BHMTaMHHOB Ha 20-
30%*(14). B mpupome He CcymiecTBYeT IpPOAYKTa, CIIOCOOHOTO OJHOBPEMEHHO COJEpXkaTh BCE
BUTaMUHBl B HEOOXOAMMBIX KoimdecTBax. Jlns oOecnedeHus opraHM3Ma BHUTAaMUHAMH ClIEIyeT
BKJIIOYAaTh B PAallMOH BCE OCHOBHBIE I'PYMIIbI MUILEBBIX MPOAYKTOB (OBOIIM, (PPYKTHI U COKH U3 HHX,
3€pHOBBIE TMPOAYKTHI, MSCO, pbl0y W MTHIlY, MOJIOYHBIE MPOIYKTHI, XKUPOCOJEPKAIINE MPOIYKTHI
nuTaHusi). CoriaacHO COBPEMEHHBIM JaHHBIM HanOoJjee akTyalbHOM Mpo0jeMoil BO MHOTHX CTpaHax
SBIIAeTCS AeQUIUT THAMUHA, HUAllMHA, pubodaaBrHa, GoaueBoi 1 aCKOpOMHOBOW KHUCIIOT.

3HaynTeNbHOE OOJBIIMHCTBO OMOJOTMYECKM AKTUBHBIX COEIMHEHHMH, KpaiHe Ba)KHbBIX IS
KU3HU YeJIOBEKa, HE CUHTE3UPYETCS B OPTaHHW3ME YeJIOBEKa, B CBSI3U C YEM OHHU CTaJld OTHOCUTHCS K
HE3aMEHMMbIM  (pakTopaM NOHUTaHUSA. OITO HUCHOJb3yeMble B  KAayeCTBE OCHOBHBIX TPy
(YHKIIMOHATIBHBIX MPOAYKTOB BHUTaMuHbI, aHTHOKcuaaHThl, IIHXXK, MunepanbHbie BemiecTsa,
MUILEBbIE BOJIOKHA, HE3AMEHUMbIE aMHUHOKHUCIIOTHI M OJIUTOCaXapH/Ibl.

Butamunbl - ocoOble OeTKOBBIE BEIIECTBa, 00ECIIEUMBAIONINE B OpraHW3ME OMOXMMHYECKHE



NpEeBpaIleHHs], peakluu, 0OMEH BEIeCTB, O€3 Uero KM3Hb HEBO3MOJXKHA.

BurtamuHbl, cBsi3aHHBIE C Pa3IUYHBIMU (pepMeHTamMH, MPUHUMAIOT y4dacTHe B OOecleueHUU
opraHu3mMa >Hepruein (Bl , BZ , PP), OuocuHTEe3€e u npeBpalieHny 0€IKOB 1 aMUHOKHUCIIOT ( % : Blz ),
TEHEeTHYECKOT0 MaTepuaia KJIETOK - HyKJICHMHOBBIX KUCIOT ((hosmeBast KUCIOTa), 5)KUPOB U CTEPOUIHBIX
TOPMOHOB (IIAaHTOTEHOBasl KUCJIOTa W OMOTHH). ButammH A yyacTByeT B OOECIEUEHHUU 3pEHUs U
HeoO0XoauM sl (OPMHUPOBAHUS CIU3UCTHIX IIOKPOBOB, SIUAEPMECA, HUMMYHHOH cuctembl. be3s
BUTaMuHa J[ HEBO3MOXXHO BcachlBaHHME Kalbliug U (opMmupoBaHue ckenera u 3y0oB. Butamun K
y4acTBYeT B CBEpPTHIBAaHUM KpoBH. Camblii momynsipublii BuTamMuH C (acKOpOMHOBas KHCIIOTA)
NpUHUMAET ydacThe B OOpa3oBaHUM OENKOB COCAMHHUTEIbHOW TKaHM - KOJUIareHa M 3JIacTHHA,
HEOOXOMUMBIX JUIsi (P)OPMUPOBAHHS COCYNIOB, XpSIled, OCTOBOB KocTeil. Bmecte ¢ BurammHoMm E u

B—KapOTI/IHOM pyu  y4yaCTUHM  MHUKpodJieMeHTa ceneHa ButamuH C  oOecrieuyuBaer
(hYHKIIMOHUPOBAHWE aHTUOKCHUJIAHTHON CHCTEMBI OpraHU3Ma, 3allUIIAONIeH KIETKH OT IMOBPEKICHUS
MPOIYKTaMU OKHUCIICHUS.

UccnenoBanusiMu ycranoiieHo, 4to oT 70 po 100% HaceneHUs HUCHBITHIBAET HEIOCTAaTOK

Bl, BZ, %, Blz, (honuesoit

KHCJIOTHI U B — KapOTHHA e nonopunn Hacenenus Henonony4daet ButamMunsl A, J1, E, K.

Ot nedpunura ButamuHoB A, B, C cTpagatoT koxa, Bojochl, HOrTd. IIpuunHa - koka BOJOCH U
HOI'TH HaumOoJiee dYacTO CONPHUKACAIOTCS C BHEIIHUMH (akTOpaMu Cpeibl M OKa3bIBAIOTCS
HECIIOCOOHBIMU TPOTUBOCTOATh TOKCHUYECKHMM BEIIECTBAM, HaXOJAIIMMCS B BO3AyXe M Boje. B
pe3ynbTaTe OTMEUYAETCs MOSIBICHUE CYXOCTH M IISNyIIEHUS! KOXKHU, TPEUIMHKU Ha ry0ax, yrpeBas Chlllb;
JIOMKOCTh M BBINIAJICHUE BOJIOC, MX MCTOHUEHHE M MOTYCKHEHHE IIBETA; JOMKOCTh HOTTEH, yTpaTa uUx
[JISHIIEBOTO CIIOS.

3aMETHO CKa3bIBAa€TCS HEIOCTATOK BUTAMHUHOB U Ha COCTOSIHUM HEPBHOM CHUCTEMBI -
MPOSIBIISIETCS.  Pa3/IPaXUTEJIbHOCTbIO, PACCTPOMCTBOM CHA, HEPBHBIMH CpPbIBAMH, COCTOSIHUEM
ITOJIaBJICHHOCTH.

Ot nedunmra cTpagaeT ¥ MBIIIEYHAs CUCTEMA - OBICTPO Pa3BUBAETCS YTOMIISIEMOCTb, BSUIOCTh U
c1aboCTh.

JlepuuT BUTAMUHOB CIOCOOCTBYET TNIyOOKOMY HapyIIEHHI0 OOMEHHBIX MPOIECCOB, 3aMETHO
BIIMAIONINX HA UMMYHHYIO CHCTEMY, CHIDKAIOIIMX CONPOTHBIISIEMOCTh OpraHW3Ma K MPOCTYAHBIM H
MH(EKIIMOHHBIM 3200JI€BaHUSM.

ButamuHa C. Y 40-80% mroneit omymaercss AeUIUT BUTAMUHOB

C oBomamu u GpyKTaMu MOXKHO MOIyduTh BUTaMuH C, ponueByro KUCIOTY U B — KapOTHH
, octaibHble 10 u3 13 Hanbosee BaXKHBIX BUTAMMHOB HaXOJATCS B IOCTATOYHO KAJTOPUHHBIX MPOIYKTaX
- B Msice, pbIOe, sifiiax, Macie, xjeoe.

Crnenyromeil coctapisitomieil B TepeuyHe HE3aMEHUMBIX (AKTOPOB MHMTAaHUS  SIBIISIOTCS
MUHEpaJibHble  BellecTBa.  MuUHepajlbHble  BELIECTBA  HEOOXOAMMBI A  HOPMAJIbHOIO
(GYHKIIMOHMPOBAHUS IMMYHHOM CUCTEMBI OpraHu3Ma.

[Tonyyaemble OpraHu3MOM Jla)ke B HEOOJBIIIOM KOJUYECTBE COEIMHEHHUS JKeJe3a, MapraHia,
celieHa, KpeMHHMsI, (pTopa u Jpyrue MUKpO- U MaKpO3JIEMEHThI IPOHUKAIOT Yepe3 CTEHKH KPOBEHOCHBIX
COCY/IOB B BHJI€ MOHHBIX COEIMHEHUN U OKa3bIBalOT MOIIHOE AHTUOKCHUIAHTHOE, aHTUTOKCHYECKOE
BO3JeicTBUE Ha opraHu3M. llong gelicTBMEM MHOIMX MHKPO- M MAaKpOJJIEMEHTHBIX COEAMHEHUMN
YCHJIMBAETCS JE€TOKCUKAIIMOHHAsA (PYHKIMS KOKU, U 3TUM CaMbIM CHHUMAeTCsl Ype3MepHasi Harpyska c
IIOYEK, IEYEHH.

MuKkpo371eMeHTHI ABISIOTCS KaTalu3aToOpaMU MHOTHUX OMOXMMHUYECKHX pPEaKIHi, MTPOXOIIIINX
B opranu3me. OHHU TOJJIEPKUBAIOT THUIPODIEKTPOIUTHUECKUI OanaHC oOpraHusMa, HOpPMalu3ys
KHCIIOTHO-ILIEJIOYHOE PAaBHOBECHE B )KMJIKOCTHBIX CpelaX OpraHu3Ma.

Kanpumii - cocraBisieT OCHOBY KOCTHOM TKaHU. IToBbImIaeT 3amuTHbIE (YHKIUH OpraHU3Ma,



CIOCOOCTBYET BBIBEJACHHIO CTPOHIMSI W CBUHIA U3 KOCTeH, o00JalaeT aHTHCTPECCOBBIM,
aHTHAJUIEPIrUYECKUM JICHCTBHEM.

dochop - OCHOBHASI 4aCTh €0 COCPEJOTOUYCHA B KOCTSAX, 3yOHBIX TKAHSX, B KOXKE, BAXKCH IS
noanepxkanusi pH-6ananca. dochopy npuHaANEKUT Beaylias pojib B JIEATEIbHOCTH IEHTPAJIbHOU
HEPBHOM CUCTEMBI.

Marnuii - "aHTHCTPECCOBBIN MaTepHal", aHTHOKCUIAHTHBIM MUHEpPAJ, BXOJUT B COCTaB Ooiee
gem 200 depmentoB, mpu ero ydactuu ocymectsisiercs cuate3 JIHK, PHK, a sto mpodumakruka
HOBOOOpA30BaHUM; yiaydllaeT OOMEH BEIIECTB B COCYIMCTOM CTEHKE, HOpMalM3yeT apTepHaIbHOEe
naBieHue. Ilpu m10CTaTOYHOM KOJIMYECTBE B OpPraHU3ME MarHus XOpPOIIO YCBAaMBAETCs KallbIUH,
dbocdop, kamuii, BuramuHsl Tpynnsl B, C, E. Maruuii BeIMOTHSAET BAXXKHYIO (YHKIHIO B TPOQUITAKTHKE
3a00JIeBaHUI TIOYEK U CepIIia.

Kamuit - '"sHeprerndeckuil muHepan", CTUMYJIUPYIOIIUMK IMeperadyy HEPBHBIX HMITYJIbCOB,
HEOOXOIMMBIX JIJIi HOPMAJIBHOTO COKPAIICHHS MBI, B TOM YHCJIE M MBIIIIBI CepAIa, PeryIupyer
CepJCUHbIIl pPUTM, MOAJEPKUBAET HOPMAIbHYIO (YHKIMIO TOYEK M TOPMOHAIbHBIN OajmaHC
HAJMOYEYHUKOB, 0OMEH BEIIECTB B KOXKE.

CoenuHeHns Kamusi OKa3bIBAIOT 1efieOHOe (PU3MOIOTUYECKOE BO3JIEHCTBUE Ha BCe OOMEHHBIE
MPOIIECChl B KJIETKaX M TKaHAX, CIIOCOOCTBYIOT YCHJICHHIO TKAHEBOTO IBIXaHUS B MUTOXOHJIPHUSIX
kieTok. Kanuii sBnsieTcs: OCHOBHBIM DHEPreTHUECKUM MUHEPAJIOM JUIsl HOPMAJIbHOW paboOThl MBIIIL, B
TOM YHCJI€ U MBIIIIIBI CEp/LIa.

Hatpuii - perynmupyeT OCMOTHYECKOE [aBIIEHHE B KJIETKE, MOBBIIIAET TOHYC COCYAHUCTOM
CTEHKH. BBITIONIHSIET BaXXHYIO pPOJb B MPOIECCE JIETOKCUKAIMK KOXH, OYMILIECHUS TOp, YCHUIICHUS
JBIXaTeNbHON (PYHKIIUU KOXKH.

[uHK - sBNIIETCS OCHOBHBIM MUHEPAJIOM JIJISl CO3JJaHUsI AMHUHOKHUCIIOT, Y4aCTBYET B IOCTPOCHUU
BCEX KIIETOK OpraHu3Ma, CIIOCOOCTBYET MPOJIOHTMPOBAaHHOMY JICHCTBHIO HMHCYIMHA, YTO CHIXKaeT
MOBBIIICHHBIA caxap KpoBU. Bmecte ¢ XpoMoM moBhImaeT 3(h(HEKTHBHOCTh HHCYJIMHA, CITIOCOOCTBYET
OTJIOKEHUIO TJIUKOr€Ha B TEUEHH, YTO BaXHO TMpPH caxapHOM Juabere. YCUIUBAeT
MIPOTUBOBOCIIAJIUTEIIbHBIC (DYHKIIMM KPOBH, OONANaeT AaHTHAUICPTUYCCKUM JICHCTBUEM Ha KOXY.
[[Iupoxo nmpuMeHsieTcs B IEPMaTOIOTUN U KOCMETHUKE.

Kenezo - aHTHaHEeMHMUYECKHII MHHEpaJ, BXOJUT B MOJEKYJIY Te€MOIVIOOMHA, YYacTBYET B
OKCUT€HAIlMU KJIETOK, YCBAMBAETCSl OPraHW3MOM TOJIbKO ITpH Hannuuu ButamMmuHoB C u E; nocraTounoe
KOJIMYECTBO B OPraHU3ME MPHUIAET KOKE PO30BHIH IBET (McUe3aeT OJI€THOCTh KOKHBIX TTOKPOBOB).

Mapraner; - "aHTHOKCHJIAHTHBIA MUHEpan'", ydacTBYeT B CTUMYJSIIUM TUIO(PHU3APHO-
HAJIMOYEYHUKOBOM CHUCTEMBbI, B CHHTE3€ (EPMEHTOB, YCHUJIUBACT IOTJIONIEHUE TIJIFOKO3bl KIIETKOH,
perynmupyet dynkuuu HHC, penpoayktuBabix opraHoB. MloHbl Mn jeTko MPOHUKAIOT B KPOBH Uepe3
KOXY, YCWJIMBasi MPOAYKIIMIO €CTECTBEHHBIX TOPMOHOB, UYTO CIIOCOOCTBYET OMOJIOKEHHUIO OpPTaHHU3Ma,
KOXHU.

KpemHunii - BBIMOTHSAET BaKHYIO POJIb B MPO(UIAKTUKE PA3BUTHUS CKIIEPOTHUECKHUX MPOIIECCOB U
3a005IeBaHU OMOPHO-ABUTaTENILHOTO ammapaTa, yaydiiaer QyHKIHUI0 CTPYKTYPHBIX 3JIEMEHTOB KOXKH,
BOJIOC, HOTTEMH, 3a/IepKUBAs MPOIIECCHI YBATAHUS KOXKH.

Menp - MOBBIIAET YMCTBEHHYH) AKTMBHOCTb, MBIIIEYHBIM TOHYC, PEryjaupyeT MUTMEHTHBIN
OoOMEH, TOBBIIIAET YCBOSIEMOCTh JKe€je3a 3a CYeT YJIy4lIeHHUs KpOBOOOpalleHUs B CIOSIX KOXKH,
BOCCTaHABIIMBAET HOPMAJIbHBIN LIBET KO)KHBIX TTIOKPOBOB.

CenmeH - CHIJKAeT PHUCK COCYIUCTHIX OOJI€3HEH, TIOBBIIIAET COMPOTHUBISEMOCTh K
OHKOJIOTUYECKUM 3a00JICBAHMIM, YIIYIIIAET KPOBOCHAOKEHIE KOKHU.
Hox - BXoguT B COCTaB TOPMOHA IMMTOBUIHOM JKele3bl THpoKcuHA. (ObecmeunBaeT

YCTOMYMBOCTh OpraHU3Ma K MOBPEXAAIOUINM (akTOpaM BHEIIHEH Cpebl, YBEIMUUBAET CIIOCOOHOCTD
JEHKOIMTOB pa3pyuiarh O0JIE3HETBOPHbIE MUKPOOPTaHU3MBI, ONpEAEsieT BO MHOIOM YMCTBEHHBIE
cioco6HocTH. OJTHUM M3 OCHOBHBIX MCTOYHHMKOB HO/a B NMUTAaHWUU SBISETCA MUIIEBAas HOAMPOBaHHAS
conmb. B 2019 r. Obima BHeceHa IMONpaBKa B JACWCTBYIOIIME CaHUTapHbIE HOPMBI W IpaBHIIA,
onpeneNuBIIas  0043aTE€IbHOCTh  HCIHOJB30BaHHMS B 0Opa30BaTENbHBIX  OpraHU3alUAX  IpH



NPUTOTOBIICHUM 0o HoaupoBaHHOM comu. MccnenoBaHusi CBOMCTB iopara Kanus B IHIIEBOM
WOJMPOBAHHOM COJIM MTOATBEPAUIIN €€ YCTOMYMBOCTD IPU KUIITYCHUU B HEUTPATBLHON M MOAKUCICHHON
cpelie B MOJICNIBHBIX ycloBUsX (270 o6pasnos). CiaenoBaTelIbHO, TEXHOJOTUIECKUE KAPThl, UMEIOLITUECS
B 00pa30BaTeIbHBIX OPraHU3aIUAX AJIs JeTel, He TPEeOYIOT TEXHOJOTHYECKOW KOPPEKTUPOBKU B LENSIX
COXpaHeHHMs HoJa B TOTOBBIX OJofax. OTO TMO3BOJIAET CHENaTh BBIBOJ 00 0XHIAEMOM
npodunakruyeckoM 3pdexrte nepexoia Ha HOAUPOBAHHYIO COJIb MPU MPUTOTOBICHUU OJIIO/ B AETCKUX
OpPraHU30BAHHBIX KOJUIEKTUBAX.

®dTop - woHbl (Ppropa "3yOHOW MHHEpan", HO TAaK)KE YCHJIMBAIOT IJIOTHOCTh BCETO KOCTHOTO
anmnapata. MloHbl monasarT B OpraHu3M M YCHJIMBAIOT BCACHIBAHUE KAJIbIIMSL.

XJ0puabl - UTPalOT PoOJib PETYISTOPOB BOJHO-COJIEBOIO OOMEHa B KIIETKE, MOACpPKHUBAs
HOpMAaJIbHOE€ OCMOTHUYECKOE JIaBJICHUE; HEOOXOIUMBI JUIsI TPOAYKLIUH JKEITYI0YHOTO COKa.

Cpenn Bcex He3aMEHUMBIX (DaKTOpPOB MUTAaHUS Haubosiee 3HAYUMBIMU  SBIISIOTCS
nosinHeHachinleHHble KupHble KucaoThl (IIHJXKK). OHM oOKa3bpIBarOT IMOJIOKUTEIBHOE JIEHCTBUE Ha
JUTIAIHBIA CrIeKTp, remoctad u GuOpuHonu3 kpoBu. [IHXK ouenp maOuibHBI, MOSTOMY HYXHO
YUUTBIBATh, YTO yBenuueHue noctyrieHus B opranusM [THXKK nomxHO 00s3aTebHO COMPOBOKIATHCS
JIOTIOJIHUTEBHBIM BBEJCHHEM BuUTamMuHa E, T.K. aKkTuBalus JUIUIHOTO OOMEHA COMPOBOXKIAETCS
MHTCHCU(UKAIMEH OKHCIUTEIbHBIX IPOIECCOB B MeMOpaHaxX KIeToK. IIpu 3ToM Ha KaXAblii rpamm
I[MTHXK numu B opranusm goskeH noctynars 1,0 mr Butamuna E. [THXKK B opranusme noaseprarorcs
OKHCJIEHHUIO TI0 JIBYM IyTSIM MeTabosin3Ma - HUKIOKCUT€Ha3HOMY, B PE3YJIbTaTe KOTOPOIro 00pa3yroTcs
MPOCTarfaHAMHbI, MPOCTAIMKIMHBL W TPOMOOKCAHBI, U JIMIIOKCUTCHA3HOMY C 0Opa3oBaHUEM
neiikorpuenoB.  Ilpocrarmanmuusl  oOnmamaroT  BasocmacThdeckuM — 3ddexkrom,  OKa3BIBAIOT
UMMYHOJleTipeccuBHOe neiicTBUe. OHU MHTUOUPYIOT Makpodaru, MOAaBiSIOT BBIOPOC AHTUTEHA Ha
MIOBEPXHOCTU Makpodara, pa3pblBalOT CBSI3b MEXAY HUMMYHOKOMIIETEHTHBIMHM KJIETKaMH, TOPMO3ST
CHUHTE3 aHTUTed U JUMQPOKHMHOB. TpoMOOKCaHBI, BBI3bIBAS arperamyio W aare3ut0 TPOMOOIIUTOB,
CIIOCOOCTBYIOT Pa3BUTHIO TPOMOO3a U UIIEMUYECKOH 0oe3Hr Muokap/a. [IpocranmkianHb! - BenecTna,
XapaKTepU3yIOIIUecs MOIIHBIM aHTHAATe3UOHHBIM 3(pdexTom. JleiikoTpueHsl 001aJaI0T MOIIHBIM
OpOHXOKOHCTPHKTOPHBIM JeiicTBUEM. JIEHKOTPUEHBI AaKTUBHUPYIOT CHHTE3 TMPOCTArjaHJdHOB H
mpocTauKINHOB. Takum oOpazoM, mpoayktsl [THXKK B onTuManbHBIX yCIOBUSIX MHOJAECPKHUBAIOT
roMeocTa3 OpraHu3Ma.

B numeBsIX BelecTBaX OJHOBPEMEHHO IPHUCYTCTBYIOT HE OAMH, HE [1BA, a JECSITKU U COTHU
MUKpPOHYTPUEHTOB, U JIe4eOHO-TIPOPHIIAKTUYECKNE CBOMCTBA MUIIU OMPEIEIISIOTCS OTHIOb HE TIPOCTO
OouonorndeckuMu dpQexTamu OTAENBHBIX MUKPOHYTPHEHTOB, a SBISIOTCS PE3YIbTaTOM KOMILIEKCHOTO
B3alMOJICHCTBUS MEKIY HUMHU.

bazoBeie puznonorunueckue GyHKIMM MUKPOHYTPUEHTOB: PETYISLINS )KUPOBOT0, YIIIEBOIHOTO,
OETKOBOTO M MHUHEpaJbHOro OOMEHa; ONTHMHU3AllUsg AKTUBHOCTH  (DEPMEHTHBIX  CHUCTEM;
aHTUOKCUJIAaHTHAs  3allMTa; oOOecledeHue TMPOLECCOB  KJIETOYHOIO  JbIXaHUS; MOJIep)KaHue
ANEKTPOJIMTHOrO OanaHca; MOJAEpkKaHUE KUCIOTHO-LIEJIOYHOTO pPaBHOBECHS; TOPMOHOINOA00HOE
JeicTBUE; PEryJsIUs penpoyKTUBHON (YHKIHMU U MPOLECCOB IMOpPHOTeHe3a; perysaius akTHBHOCTH
MMMYHHOM CHCTEMBI; ydacTHE€ B IIpolieccaX KpPOBETBOPEHMS; PEryJSILHs CBEPTHIBAEMOCTH KpOBHU;
peryismus Bo30yIMMOCTH MHOKapAa M COCYAMCTOTO TOHYCA; PEryJslus HEPBHOM eATENIbHOCTH;
CTPYKTypHOE U  (PyHKIMOHaJIbHOE OOECreueHue OINOPHO-ABUTATEIBHOIO  ammapara; CHUHTE3
COEIMHUTENIbHOW TKAaHU; PETYJISILUS MPOLECCOB JETOKCUKAIMKN M OnoTpaHchopMaIii KCEeHOOMOTUKOB;
MO//IEpKAHNE €CTECTBEHHON KHUIIIEYHON MUKPOQIIOPHI.

B npupone He cymiecTByeT Kakoro-iuOo €IMHCTBEHHOIO IIAaBHOTO MPOJYKTAa MHUTAHUS WIN
MUIIEBOW CyOCTaHIIMHU, CIOCOOHBIX IOJHOCTBIO YIOBJIETBOPUTH BCE MEHIO# CJeNyeT coOoaaTh
CJIEYIOINE IPUHIINIIBL:

1) KamopuiHOCTH MUIIEBOTO PAIMOHA JOJKHA COOTBETCTBOBATH JHEPreTHUECKUM 3aTpaTam
opranusma; 12-17% sHepruu cienyer mnoiydyarh 3a cyer Oenkos, 25-35% - 3a cuer xupoB u 50-55% -
3a CYeT yIJIeBOJIOB;

2) crneayeT MpaBWIBHO paclpeaessaTh KATOPUWHOCTh pallioHa B T€YEHHE NHA - 3aBTpak - 20-
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25%; o6en 30-35%; mongauk 5-10%; yxun 25-30%);

3) nuia JoKHA COIeP)KaTh ONTUMAaJIbHbIE KOJIMUECTBA OEIKOB, )KUPOB U YIJI€BOIOB;

4) numeBol panMoH JOJDKEH OOeCcreunMBaTh OpraHU3M HEOOXOIUMMBIM KOJMYECTBOM BOJIBI,
BUTaMUHOB, MUHEPAJIbHBIX COJIEH U CO/AEpKaTh BCE HE3aMEHUMbIE aMUHOKHCIIOTHI U HEHACHILICHHbIC
KUpHBbIE KHUCIOTH. He MeHee OTHOW TpeTH CYTOYHOH MNOTPeOHOCTH OEIKOB M JKUPOB JOJDKHO
o0ecrneunBaTbes MPOYKTaMH KUBOTHOTO MTPOUCXOXKICHHUS;

5) NpOayKTHI, UCIOJIB3YEMBIE B JIETCKOM IUTAaHUM HE JIOJKHBI COAEpXkKaTh YCUIIMTENEH BKyca,
HCKYCCTBEHHbBIE KPACUTEIH, CTa0MIIN3aTOPbl, CTUMYJIATOPHI POCTA.

[TumeBbie 100aBKU - CTPYKTYpHBIE KOMIOHEHTHI MUIIEBBIX MPOAYKTOB, HE YIOTPeOIsieMble KaK
CaMOCTOSITENIbHBIM MUIIEBOW NPOAYKT WJIM KOMIOHEHT THINM, HO J00aBiseMble Ha JTamax
MIPOU3BOJICTBA, XPAaHEHMS, TPAHCIIOPTUPOBKU MHIIEBOTO MPOJIYKTA JJIS YIYYLICHUS WIA OOJerdeHus
MIPOM3BOJICTBEHHOTO TMpoLlecca WM OTHCNbHBIX ONepanuil, yBEIMYEHUS CTOMKOCTH MPOJIYKTa K
pa3aMyYHBIM BUJAM IOPYM, COXPAHEHUS CTPYKTYpPhl U BHEIIHErO BMJA MPOJIYKTa WJIM HaMEPEHHOIO
M3MEHEHHUS OpPraHOJENTUYECKUX CBOWCTB. [luiieBbie n00aBKHM MOAPA3NEISIOTCS HAa PErylupyrollne
BKYC MpOJyKTa (apomMaTH3aTOpbl, BKYCOBbIE J00aBKH, IOACIAIIMBAIOIIME BEIIECTBA, KHUCIOTHI U
PEryJIATOpbl KHCIOTHOCTH); YJIyYIIAIOIIMe BHEIIHUW BHJ MPOAYKTa (KpPacUTENH, CTaOMIM3aTOPbI
OKpacKH),  peryJupylonme  KOHCHUCTEHIHIO ¥  (OPMHPYIOUIME  TEKCTypy  (3aryCTHTENH,
reneoOpa3oBaTenu, CTaOUIN3aTOPhI, SMYJIBIaTOPHI); MOBBIIIAIOIINE COXPAHHOCTh MPOIYKTOB MUTAHUS
¥ YBEIMYMBAIONIME CPOKM WX XpaHEHHs (KoHcepBaHTHI). K mmmeBsIM m00aBKaM HE OTHOCST
COCIMHEHMS, TOBBIAIONIME MHUIIEBYI0 IEHHOCTh MPOJYKTOB IHTAaHWS, HAIpUMEp, BUTAMHHBI,
MUKpO3JIEMEHTBI, aMMHOKUCIOTHI. [llMpokoe ncnosib30BaHKE NUILIEBBIX JO0ABOK IPOU3BOJUTENSMU
MUIIEBBIX MPOJYKTOB OMPEENIAETCsS CTPEMJICHHEM - YBEITUYUTh CPOK COXPAHEHUS KauecTBa MUIIEBBIX
IIPOJYKTOB, B TOM UYHCJIE CKOPOIOPTALIMXCA U OBICTPO YEPCTBEIOUIUX B YCIOBHUIX HEOOXOJUMOCTH MX
MEPEeBO3KM Ha OOJbIINE PACCTOSHUS; YIOBICTBOPUTH MOTPEOUTENs] BBICOKUMU U HACBHIIIEHHBIMU
BKYCOBBIMM KadeCTBAMM HPOAYKTa CBSI3aHO C HCIIOJIb30BAHUEM apOMAaTHU3aTOPOB M KpacHUTENeil;
CO3/IaHH€ HOBBIX BUJOB MUIIEBBIX MPOIYKTOB, OTBEYAIOIIMX COBPEMEHHBIM TPEOOBAHMUSIM HAYKH O
MUTAaHUM (HU3KOKAJIOPUMHBIE MPOAYKTHI, UMUTATOPhl MPOJYKTOB) - 3TO CBSI3aHO C HCIIOJIb30BAHHUEM
MUIIEBBIX 100aBOK, PETYIUPYIONUX KOHCUCTEHIIUIO MHILEBBIX MTPOIYKTOB.

EBporneiickum CoBeToM paspaboTaHa cucTeMa HUPPOBOM KOAM(PHUKAIIMHN MHUIIEBBIX 100aBOK C
nutepoid "E". Ona BkimoueHa B kojekc BO3-OAO s muieBbIX NPOIYKTOB KaK MEXIyHApOIHas
uugpoBas cuctemMa KOAU(PHUKALMU MUIIEBBIX 100aBoK. Kaxaol u3 muieBbIX 100aBOK IPHUCBOEH
upoBOi Tpex- WIM YeTblpex3HauHblW HoMmep. Homep Mapkupyercs B COYETaHUM C Ha3BaHUEM
(YHKIIMOHAJIBHOTO KJacca, OTPa)arollero TPYNMHUPOBKY MHILEBBIX 100aBOK MO TEXHOJIOTMYECKUM
¢byHkuusaMm (moaksiaccam). Hanuuue B MMIEBOM MPOAYKTE MUIIEBBIX J00aBOK JIOMKHO OBITh YKa3aHO
Ha MapKUPOBOYHOM spibike. CorjacHO MpeMIoKeHHOW cucTteMe MUGPOBOM KOAUDUKAIIUN TTHINEBBIX
n00aBOK, MX KiaccH(UKAIMS BBITVIAIUT CleAyrmuM obpazom (ocHoBHble Tpymmbl): E100-E199 -
kpacurtenu; E200-E299 - xoucepBantbl; E300-E399 antnokcumantsi; E400-E499 - crabunmzaropsl
koHcucteHmMu; E450-E499 - smynsraropsr; ES00-ES99 - perynaropsl KMCIOTHOCTH, Pa3spbIXJIUTENN;
E600-E699 - ycunmutenu Bkyca u apomata; E700-E899 - 3amacubie unzaexcer; E900-E999 -
IJIa3UPYIOIINE areHThl, YIyUYIIUTeNn Xjeoa.
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1. ABuun A.Il, JXKaBoponkoB A.A., Pumi M.A. MHKpO37E€MEHTO3bl YEJIOBEKA: STHUOJIOTHS,
knaccudukanus, opranonaroyorus. - M. - 1991. - c#.
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Pecny6nuku bamkoprocran//Bonpocs! nutanus. 2018. N 5. -C. 37-42.

14. MP 2.3.1.2432-08 "Hopmbl (U3HONOTHYECKUX MOTPEOHOCTEH B SHEPTrUU U TMHILEBBIX
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15. Ierpenko A.C., Ilonomapea M.H., CyxanoB b.Il. 3akoHomarenbHOE peryampoBaHHE
oOparieHnss OMOJIOTHYECKH aKTHBHBIX J00AaBOK K muIle B eBporeiickoM Coro3e M OTJAENBHBIX CTpaHax
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16. CkanbHblii A.B. MukpoaieMeHTsl: 60ApOCTh, 3A0poBbe, jnoaroierue. - M3a. "Onuke 21
Bek". - M. - 2010. - 288 c.

17. Cxanphpiii A.B. Xumuueckue s7neMeHTbl B (U3MOJOTHM U SKOJOTUU yelloBeka. - 3.
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B panmone nutanus neteit//bromterens BCHI[ CO PAMH. - 2013. - N 3. - C. 140-143.

19. Tyrenesn B.A., ITo3usakosckuii B.M., IlapamonoBa E.C. AxTyanbHble BOIPOCHI TMTHEHBI
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4.2.4. Tema N 4 "KpuTnuecku 3Ha4YMMble HyTPHEHTHI B PA3JIMYHBIX IPyNIax NPOAYKTOB'

HeJ’IL . O3HaKOMHUTBECS C BpCAHbBIMU  JIA  3J0POBbA KOMIIOHCHTAMHU  IIMUTAHUSA  IJIA
MOTHUBHPOBAHHOT'O COKpAIICHUSA UX KOJINYCCTBA B €)KCIHCBHOM y1'IOTpe6J'IeHI/II/I.
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KOHTpOJIbeIe BOIIPOCHI:

1. Yto moHUMAaeTCs MO KPUTUYSCKH 3HAYMMBIMHU TPOTYKTaMH ?

2. OCHOBHBIC UCTOYHHUKH TIOCTYIJICHUS CKPBITOW COJIU B OPraHU3M, Kakue 3a00JIeBaHUS MOTYT
OBITH CIPOBOIIMPOBAHBI TOBBIIICHHBIM COCPYKAHHUEM COJIH, TTOTPEOIAEMOM ¢ MUIIEBBIMU TPOAYKTaAMU
u OmromamMu?

3. OCHOBHBIC MCTOYHHMKH IOCTYILICHHS CKPBITOI'O caxapa B OpPraHu3M, Kakue 3a00JIeBaHHUS
MOTYT OBITH CIIPOBOIMPOBAHBI MOBBIIICHHBIM COJCPKAHUEM caxapa, MOTPeOJIIEMOro C MHUIICBBIMU
MPOJIYKTaMH U OJIt01aMu ?

4. OCHOBHBIC MCTOYHHMKH TOCTYIUICHHS B OPraHHW3M HACBIIICHHBIX JKUPOB U TPaHCH30MEPOB
JKUPHBIX KHCIIOT, Kakue 3a00JIeBaHUS MOTYT OBITh CIIPOBOLIMPOBAHBI IOBBIIICHHBIM COJICPIKAHUEM
HACBHIIICHHBIX XHPOB U TPAHCU30MEPOB YKUPHBIX KUCIIOT, TOTPEOIAEMBIX C MUIICBBIMH HPOJTYKTAMU H
omrogamu?

5. Kakue MepomnpusTHs MOTYT IMOBJIMATH HA CHIDKEHHE B MEHIO COJCPYKAHHS KPUTHUCCKU
3HAYMMBIX HYTPUEHTOB?

Cl'[paBO‘lHI)Ie MaTepualJbl 110 TEME:

I'oBOps 0 370pOBOM MUTAaHUM OOJIBIIOE BHUMAHUE YJENAETCS COKpPAILEHUIO OTPEOJICHUS COIH,
caxapa, >KUpOB XHUBOTHOI'O IPOUCXOXKIACHUSI, B TOM YHCIE NPOJAYKTOB MX coaepxamux. HyrpueHTsl,
OKa3bIBAIOLIME HEraTUBHOE BO3JIEHCTBME Ha 3/I0pOBbE U TpeOyrollUe periaMeHTalluy HpeaeibHbIX
3HAYEHUI MOJIyYWIM Ha3BaHWE KPUTHYECKM 3HAYUMBIX HYTpUEHTOB. llpu 3TOM HeoOXoaumMo 4YeTko
IIOHUMAaTh KaKHe POAYTHI HECYT B ce0€ CKPBITYIO YIPO3y.

HapammBanue mnpou3BOACTBA MHUIIEBBIX NPOAYKTOB BCe Oosee TIIyOOKOH mepepadoTKH,
ObicTpast ypOaHM3alMs M H3MEHEHHE o0pa3a >KU3HM MEHSAIOT TEHJICHLMU B 00JacTH NHUTaHMSL.
JIOCTyIHOCTh U 1I€HOBasl MPUEMIIEMOCTb IPOJIYKTOB, MPOLIEAIINX TINyOOKYH0 TEXHOJOTHYECKYIO
nepepaboTKy, MoBeIIIaloTca. Bo BceM mMupe HacenaeHue noTpedisieT Bce 0oJbllie BEICOKOKATOPUITHOMN
MUIIA CO 3HAYUTEIBHBIM COJIEP’KaHUEM HACBHIIICHHBIX KUPOB, TPAHCKHUPOB, CaXapoB U COJH.

Conp sBisieTcs OCHOBHBIM HCTOYHMKOM HaTpus, IPHU OTOM YCTaHOBJIEHA CBSA3b MEXKIY
MOBBIICHHBIM MOTPEOJICHUEM HATpus U TUNEPTOHHEH, a TakKe YyBEJIMYEHHEM pHUCKa CEepAEeYHO-
COCYIUCTBIX 3a0osieBaHMM M MHCYNbTOB. OJHOBPEMEHHO, IO MEpe OTXO0Ja OT MPHUBBIYHBIX CXEM
MUTaHUS CHUXKAETCS MOTpeOIeHHE KIYEBBIX COCTABISAIONIUX 3J0POBOrO pallioHa - (PpyKTOB, OBOIIEH
U THIIEBBIX BOJOKOH (B YacTHOCTH, LENbHBIX 37aKoB). DpyKThl M OBOLIM COJEPXKAT KalIHid,
CHOCOOCTBYIOUINI CHUKEHUIO KPOBSHOTO JlaBieHus. Posib nepepaboTaHHBIX MUIIEBBIX POIYKTOB KaK
HCTOYHMKA COJIM B PAaLlMOHE OOBSCHIETCS TeM, YTO COJEpKaHUE COJIM B HMX OCOOEHHO BBICOKO (B
cllydae rOTOBbIX OJIt0J], MSICOTIPOJIYKTOB, TAKMX KaKk OEKOH, BETUMHA U CHIPOKOIYEHas Kojibaca, ChIpOB,
COJICHBIX CHEKOB, JIAIIIIN ObICTPOrO MPUTOTOBJICHUS U T.1.), @ TAK)XKE TEM, YTO OHH MOTPEOISIOTCSA 4acTo
¥ B OOJBIIMX KOJIMYECTBAX (B ciiydae xJjieba W mnepepaboTaHHBIX 3€PHOBBIX MPOAYKTOB). COb Takxke
n00aBiseTcsl B MUILY BO BpeMs IPUTOTOBJIEHUS (B BUAE CyXUX OYJIbOHOB) MJIM YK€ Ha CToje (B BHJIE
COyCOB W TMHUIIEBOM conu). Bmecrte ¢ TeM MHoOrue NpOU3BOAMUTENN MEHSIOT PEUEnTypy CBOeH
NOPOAYKIMHM JUIS COKpAIllEHUs] COJEpXKaHWs COJHM, U IOTPEOUTENIsIM peKOMEHIyeTcs oOpamarh
BHHUMaHHE Ha 3TUKETKH MPOYKTOB U BBIOUPATh MPOIYKTHI C HU3KUM COJEpKAHUEM HATPHSL.

BO3 pexomeHyeT B3pOCIBIM MOTPEOIIATh MEHEE 5 T' COJM B JICHb (4yTh MEHbIIIE OAHOM YaitHOM
noxku). Jlng nereit B Bo3pacte oT aByx A0 15 nmer BO3 pexkomeHayeT KOppeKTHPOBATH
PEKOMEH/IOBAaHHOE MAaKCHUMaJbHOE MOTPEOJIEHHE CONM B CTOPOHY YMEHBIICHUS HUCXOAS M3 HX
MOTpeOHOCTEN B HSHEPrHUM IO CPaBHEHHIO C B3pPOCIHBIMHU, YTO COOTBETCTBEHHO COCTaBisieT 2,5-
S rp/CyTKH.

CrnenyeT OTMETUTh, YTO HATPUM ABJISETCS BaXKHEHIINM OMOTE€HHBIM 3JIEMEHTOM, HEOOXOIUMbIM



UL TOJ/ICpP’KaHUsl BOJHO-LIENIOYHOro OajaHca, IepeJadyd HEpPBHBIX HMIYJIbCOB, HOPMAaJIbHOTO
(GYHKIMOHUPOBAaHUS KJIETOK. M30BITOK HAaTpUsl CONPOBOXKIAETCS MOBBILIEHUEM KPOBSIHOTO JABJICHMS,
MOBBIIIEHHBIM HANpsOHKEHHEM B paboTe CepaeuHO-COCYAUCTONW CHUCTEMbI, HAKOIUIEHHEM >KUIKOCTH B
OpraHu3Me, HapylleHHEeM OOMEeHa BEIIECTB, CONPOBOXKIAIOIIErocss (HOPMUPOBAHHEM H30BITOYHOMN
Macchl Tela.

OCHOBHBIE HMCTOYHHUKHM IOTpPEeOJECHUsS HATpUsl B IHILE ONPENENAIOTCS  KyJIbTYpPHBIMU
0COOEHHOCTSIMH M KYJTMHAPHBIMH MPEANIOYTCHUSAMHU HaceaeHus. HaTpuil B 3HaUUTENbHBIX KOJIMYECTBAX
COJEPKUTCS B IPOAYKTaX IIOBCEJIHEBHOIO YIOTPEOJIEHHUS - B MOJIOKE, Msce, XJIeOOOyIOUHBIX
U3JIENUAX, MACOMPOIYKTAX, CHEKOBOW MPOIYKIMHU, a TAaK)KE€ BO BKYCOBBIX J00aBKax K HHIIE (COYCHI,
npunpasbl). Hatpuil comepxutcst Takke B IIyTamaTe HATpUs, KOTOPbIM LIMPOKO HUCIOJIb3YEeTCs B
Ka4yecTBE MUILIEBON J0OaBKH BO MHOTHUX PETHOHAX MUPA.

Jns pemieHust ri1o0anbHOM 3ajjauu 10 CHMXKEHHUIO 3a00JIeBA€MOCTH HACEJICHMS OXKUPEHHUEM,
00JIe3HAMHU CUCTEMBI KPOBOOOPAIIICHHUS, HAPSAY C TPOUUMHU MEPOTIPHUATUAMH OO0JIBIIOE 3HAUCHHE UMEET
cokpaieHue norpebnenus conu. Jlng peanmsanuu 3TOH 3aJauyd Ha MONYJISIHMOHHOM YpPOBHE
HEOOXO/MMO TMPOBEACHUE IUIAHOMEPHOW paboThl MO TEePecCMOTPY TEXHOJIOTMYECKHX KapT |
COKpAILEHUIO B TEXHOJIOIUU NPUTOTOBJIEHUS OJII0O]] COJIU, IOBBIILIEHUIO B CTPYKTYpe MUTaHUs (PPYKTOB
Y OBOIIIEH, ITUPOKOMY HH()OPMUPOBAHKE HACETICHHS O TaHHOH MpoliieMe U ee IpuYrHax. B qomamnmx
YCIOBUAX LI€IecO00pa3HO IIOCTENEHHO COKpallaTh KOJIMYECTBO BHOCHMMOH B Omoga 1mpu
MIPUTOTOBIICHHH COJIM, YOpaTh ¢ OOEJEHHOTO CTOJA COJIOHKY, NMpH (OPMHPOBAHWU MEHIO OTIABaTh
IIPUOPUTETH C HU3KUM coJiepkaHueM HaTpusi. CielyeT OTMETUTbh, YTO BKYCOBBIE PELENTOPHI YETIOBEKA
K NOHWKEHHOMY IOTPEOJICHHUIO COJIM aJalNTHUPYIOTCSl IMOCTENEHHO, NMPHOTKpBIBas 0ojiee HIMPOKUMN
JIMara3oH BKYCOB.

WTtak, OCHOBHBIMM HCTOYHHUKAMU IIOCTYIUICHUS HaTpus (IIOBapeHHOM COJM) B OPraHU3M
YeJI0BEeKa SABIAIOTCS XJe0 M XJeOHble MPOIYKThI, KOJOACHbIE M3IEIUS M MSACHbIE KOHCEPBBI, ChIPHI,
KOHCEPBUPOBAaHHBIE OBOILM U COJIEHBS, COJIEHAas! M KOMYEHas pblOHAs MPOAYKILHS, a TAaKKE MPOIYKTHI
obicTporo nutanus (dactdyn) U paznuuHble KOMOMHHUPOBAHHBIE MPOAYKTHI (COYCHI, KETUYIIBI U Jp.).
Conepxanune HaTpus B XJI€000YIIOUHBIX M3enusx kojednercs oT 246 mo 499 mr/100 r. MscHbie
koHcepBbl coaepkar or 400 mr go 800 mMr/100 v (s GonpmmHCTBAa - OKOJo 600 MI/T), BapeHbIe
konmOacHeie u3nenuss ot 800 mo 1000 mr/100 r, Bapeno- u ceipokomyersie 1500-2000 mr/100 r.
OBourHble KOHCEPBBI U cojieHbst coaepkaT oT 600 mo 1100 mr/100 r natpus. ConepkaHue HaTpus B
peIOHBIX KOHCepBax coctaBisieT 540-700 mr/100 r, B komuenou pwide - 1o 1000 mr, a B cojeHoil -
6onee 4900 mr/100 r. B mopiun HEKOTOpBIX MPOAYKTOB (acTdyna mMoxer comepxarbes 10 1000 mr
Hatpus Ha 100 r mpoaykTa.

dusnonornyeckas norpedHocTh A neteit - ot 200 1o 1 300 mr/cyT.

OCHOBHBIMU MCTOYHHMKAMH J100aBJIEHHBIX CaxapoB SIBJISIOTCS MYUYHblE€ KOHIUTEPCKHUE W3IEIHS,
TOPTHI ¥ MUPOXKHBIE, KOHPETHI, CIAKUE KHUCIOMOJIOYHbIE POIYKTH U TBOPOKHBIE M3AEIHS, CIaKue
0€3aJIKOroJIbHbIE HANWTKHM, HEKTaphl M COKocojaepkamue HanuTku. [lox moOaBieHHBIM caxapoMm
clleAyeT TOHUMAaTh BCE BHJbI TNPOCTHIX YIVIEBOAOB (caxapos3a, TIIIIOKO30-(PYKTO3HBIM cHpoOIl,
KpaxmalibHasi IaToKa, MeJ U Jp.), BHOCUMBIE B MTUIIIEBON MPOAYKT Ul MIPUAAHUS CIAIKOrO BKycCa.

B cootBercTBuu ¢ aeiicteyrommmu I'OCTaMu B cocTaBe neueHnst MOKET conepkarses oT 20 10
45 1/100 1t caxapa, B koH(perax 65-75 1/100 1, B mupoxHeix u Toprax ot 30 mo 651/100T.
KucnomonouyHble IpoayKThl, TaKue Kak ChIPKM TBOPOXHBIE TJa3upoBaHHbIe coaepxkar 22-30 r/100 r
caxapa, oryptel ppykToBbie oT 6 10 14 1/100 1, HorypTsl muTheBbie 7-15 1/100 1. CyliecTBeHHBIN
BKJIaJl B MOTpeOJIeHHe caxapa BHOCST O€3aJKOrojibHbIe HAMHUTKH, KOTopble comepxar 5-12 r/100 r
caxapa, a TaK)Ke COKOBasi MPOAYKIMs ¥ HeKTapsl - oT 10 1o 35 1/100 r.

VYnorpebiienue caxapa (B YMUCTOM BHJIE U B COCTaBe MPOJYKTOB U OJII0/) B KOJIMYECTBaxX Oosee
40 T/CYyTKM CYIIECTBEHHO TIOBBIIIAET PUCKH (HOpMUPOBaHMS H3OBITOYHOM Macchl Tena, Ooje3Hei
CHCTEMBl KPOBOOOpaIlleHHs, HapyUIeHUH BOCHPUUMYMBOCTH K HHCYIMHY U JIENTUHY, YXYALICHHS
namsity, kapuecy. BO3 pexomennyer orpaHnyuth mnorpebieHue caxapa B 20 r/cyt (2 cronoBble
JIOKKH).
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[Ipobnema kapueca XOpoOIIO 3HAKOMa BCEM, HauMHasl yKe ¢ JeTCKOro Bo3pacrta. M3BecTHO, YTO
OaKkTepuu POTOBOM MOJOCTU MUTAIOTCS MPOCTHIMHU caxapaMu. B pesynbTare X >KU3HENESTEIbHOCTH
oOpasyercss KUCIIOTa, pa3pyliaronas 3yOHYyI 5Maib, a 3aTeM U JECHTHH, (OPMHPYETCS KapHO3Has
MOJIOCTb.

I'opMoH nenTUH HeceT MHGPOPMALUMI0O B MO3TOBYIO TKaHb 00 YIOBJIETBOPEHHOCTH CHEICHHON
MUIIEeH U BBI3BIBAET B OPraHU3MeE YYBCTBO HachllleHUs. DpyKTo3a NpensaTCTBYeT MOMalaHuIo JICITHHA
B MO3T U CO3J1a€T UCKYCCTBEHHOE YYBCTBO I0J0Ja. Y JIIOJAEH C PE3UCTEHTHOCTBIO K JIENITUHY MO3I HE
MOJIy4aeT HY>KHOTO CHUTHaJIa, TO3TOMY MM CJIO)KHEEe KOHTPOJIMPOBATh CBOM ammneTuT. MccienoBanus Ha
KpbICaX MOKa3ald, YTO Y JKUBOTHBIX, KOTOpBIE YHOTPEONIAOT (pyKTO3y, BbIpaOaThIiBaeTcs OoJblie
JeNTHHA, YeM 00bIYHO. B pe3ynbpTaTe, 4yBCTBUTEIBHOCTh OPraHU3Ma K HEMY CHUYKAETCS, )KMBOTHBIC
MOCTOSTHHO XOTAT ecTh. Korna ¢ppykro3y youpanu U3 paunoHa KpbIC, ypOBEHb JENITHHA BO3BPAIIAJICS B
HOPMY, alMeTUT CTa0MIN3UPOBAJICS.

VYuénsle n3 HoBoil 3enanauu nocrapajinch HalTH CBSI3b MEXKY JUIIHUM BECOM Yy MYXYHH U UX
BO3pacToM, O0IIel KaJOpPUHHOCTBIO MUTAHUS, CaXapoM, yIOTpeOIeHueM ankorois, kKypenueM. Camas
CWJIbHAS CBS3b MPOCIICKUBAIACH MEXTy HA00OpOM Beca U yIOTpeOICHHEM caxapa.

AMepHUKaHCKHE y4YeHBIe MPOBENU# H3yYWIH PE3UCTEHTHOCTh K WHCYIUHY Y KpBIC, JAaBas UM
MUIIY C BBICOKHM COJIEp)KaHHEM caxapa, B Pe3yiIbTaTe CYIIECTBEHHO CHM)Kalach UyBCTBHTEIBHOCTH K
JENTHHY U UHCYIIUHY.

WznuiHee exxeHEBHOE YHIOTpEOIeHNE caxapa CYIIeCTBEHHO MOBBIIIACT PUCKA (OPMHUPOBAHUS
caxapHoro auabera, 4To ObUIO MOATBEPKACHO MOMYISIUOHHBIM HCCIEAOBaHUEM (B HCCIEIOBaHUU
npuHUMaNM ydactue Ooisee 51 Teicsum yein.), nmpoxonkasmumcs ¢ 1991 mo 1999 rr. beuto nokasaso,
YTO Y JIIOJIeH, KOTOpPhIE PETYISPHO YMOTPEONAIOT MOJACHAEHHBIE HAMUTKY (JIMMOHAM, CIAIKUN yai,
SHEPreTUKH, claakuil Kode) puck ¢popmupoBanus nuadera ObLT BBIIIE, YeM B KOHTPOJIBHOM rpyrie B
4,8 paza, meueHOYHOM HEAOCTAaTOYHOCTH - B 3,4 pa3a. Takke B McCCIEeIOBAaHUU OBbLIO MOKA3aHO, YTO
€CITM YeJIOBEK €KECTHEBHO BBIIMBAET CTAKaH CIAJKOrO JMMOHA/IA, OH B CPeIHEM IMpHOABISET B TOJ,
TOJIBKO B CBSI3M C 3TUM (AKTOPOM OKOJI0 6 mumiHuX Kr. Ene oqauM u3 HeOIaronpusaTHBIX MOCIEACTBHMA
€KEIHEBHOTO M30BITOYHOTO YMOTPEOJIEHUS caxapa SBISIETCS HETaTHBHOE BO3JICHCTBHE MOBBIIICHHOTO
COJIEp’KaHUsl caxapa B KPOBM Ha THIIOKAMII, YTO COIPOBOXJAETCS CHIKEHHEM KOTHUTHBHBIX
BO3MOYKHOCTEH OpraHM3Ma - YXYIIIAETCs MTaMsTh, Pa3BUBACTCS YMOLIMOHAIBHAS TYMOCTb.

Jns pemeHus r100adbHOM 3aJadyd IO COKpAIEHHIO KOJIMYeCTBa MOTpedisseMoro caxapa
Heo0X0/IMMa peann3anus KOMIUIEKCa Mep 110 TMOBBIIIEHUIO OCBEJOMJICHHOCTH JIETeH U UX POAUTENEH O
BIMSIHUM caxapa Ha 370pOBbe, B T.4. O OBICTPBIX M OTCPOYEHHBIX AHPdeKTax; MepecMoTp
TEXHOJIOTUYECKAX KapT M COKpAIIeHWE B TEXHOJOTMH MPUTOTOBJICHHs OO/ caxapa, MOCTEHNeHHOE
UCKJIIOUYEHHE U3 pallMOHa MUTAHUS MIKOJIbHUKOB KOHAUTEPCKUX M3/IEIMNA U 3aMelleHue uxX Gppykramu 1
HorypraMu, MONyJsipu3aIiis HCIOJIb30BaHUS HEKATOPUHHBIX CaXapo3aMeHUTEIEH.

OCHOBHBIMU MCTOYHUKAMH KUPA, HACBIIIEHHBIX JKUPHBIX KUCIOT U TPAHCU30MEPOB JKUPHBIX
KHUCJIOT SIBJSIFOTCS TIPOJYKTHI, TPOU3BENIECHHBIE C HCIIOIB30BAHUEM MSICHOTO M MOJIOYHOTO CBIPHS,
KOH/IUTEPCKUE U3/1€HsI, HEKOTOPBIE BUIbI MACI0KUPOBOI MPOIYKIIMU U COYCHI.

MsicHBIE TIPOYKTHI, TAKUE KaK KOJIOACKHI, COCUCKH M CapAeIbKH, MSCHBIE JICITHUKATEChI, TOTOBBIE
KyJIMHapHbIE U3/eNus, N0ay(haOpuKaThl U KOHCEPBBI, MO3UIIMOHUPYIOTCS KaK UCTOYHHUK MOJTHOLIEHHOTO
OenKa C BBICOKOW YCBOSIEMOCTBIO M OWOJIOTHYECKOW IIEHHOCTBIO, B TO K€ BpPEMsI OHHU SIBIISIOTCS
OCHOBHBIMM HCTOYHUKaMU xHpa. CopepkaHue Oenka B BapeHbIX Koybacax, COCHUCKaxX M capieibKax
koneonercs oT 8% mo 13%, torma kak >xupa ot 15% mo 38%, mpu 3TOM COOTHOIICHHE OEIOK/KUp
coctaisier ot 1:1,15 mo 1:4,75. B rpynmne noiyKOMYEeHBIX, BAPEHO-KOMYEHBIX U CHIPOKOMYEHBIX
KoJ0ac M JEeMMKATECHBIX MSCHBIX MPOJYKTOB COOTHOIIEHHE OETOK/KHp Yalle BO3pPacTacT B CTOPOHY
npeobnananus skupa. CoaepkaHue XHpa B MICOPACTHTEIbHBIX KOHCEPBAX, BBIMTYCKAEMBIX I10
HallMOHAJIBFHOMY CTaHAapTy, kosebnercs oT 8% mo 35,0% u 3aBHCHT OT BUAQa W COOTHOIICHHI
HCIOJIb30BaHHOTO ChIpbs. [IpH 3TOM Ta e MpOAYKIHUS, HO MPOU3BOAMMAs 110 TEXHUYECKUM YCIOBHIM
NPEINPUATHA, MOXXET COJepXKaTh 3HAYUTENHHO OOJbIIee KOJIMYECTBO KHpa. B KOHAWTEPCKUX
U3JENUAX B 3aBUCHMOCTH OT COCTaBa KOMIIOHEHTOB cojiepxaHue >xupa gocturaer 30%. B rorosbix
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coycax U MalOHe3ax colepxaHue xKupa MoxkeT gocturatb 65%. CoaepkaHrue HACBIICHHBIX KUPHBIX
KHCIIOT B MACHBIX MpoayKTax Kosebnercs ot 3,3% 1o 11,6% B 3aBUCUMOCTU OT COAEPIKAHUS KUPA U
BUJIa HCIIOJIB3YEMOTO CHIPbS, IIPU 3TOM Y CYILIECTBEHHOMH JI0JIM aCCOPTUMEHTA KOJIOACHBIX U3JEIUH OHO
COCTaBIJISIET B cpefHeM 5-6%. B MosiouHOM npoaykuuu rpu ypoBHe xupa 10 10% Ttaxxke comepkurcs
5-6% HACBIIIEHHBIX KUPHBIX KUCIIOT.

N30biToyHOE TOTpeONieHHEe S>KUPHOM MHINM Takke BO MHOTOM  ONpPENENSeT PHUCKU
(bopMUpOBaHUs MMOBHIILICHHOW MAcChI Tela, 3a00JIeBaHUil CHCTEMbI KPOBOOOpAIIeH!s (aTepOCKIIepo3a),
HapYLICHUS KUPOBOTO 0OOMeHa, PYHKIIUU EUYEHH.

OTnenbHO cienyeT OCTAaHOBUTHCS HA TPAHCHU3OMEpax >KUPHBIX KUCIOT 00pa3yrouuxcs Mpu
THIPOTEHE3alUU KUJKUX PACTUTEIbHBIX Macel. MIMEeHHO TpaHCH30MeEpbl, OKa3bIBAIOT CYIIECTBEHHOE
BIMSIHUE HA PHUCKH Pa3BUTHS CEpACYHO-COCYIUCTHIX 3abosieBanHuil. [loaTomy uX copepkaHue B
MacJIOKHPOBOM MPOJIYKIUU SBJISIETCS IOKa3aTreaeM Oe30MacHOCTH U CTPOro periameHTupyercs. B
cooTBeTCTBUM ¢ JAeicTByomumu TpedoBanusmu TP TC 024/2011 "TexHudeckuid periaMeHT Ha
MacJIOKHPOBYIO MPOAYKLIMIO" COJAEp)KaHUE TPAHCHU30MEPOB >KUPHBIX KHUCIOT B MAaclOKUPOBOU
IIPOAYKIMH HE JOJDKHO IpeBbIaTh 2%.

CoznateneM MeTolla THApPOreHU3aluu (PUCOEIMHEHUST BOAOPOIa K JBOMHON CBS3HM) CUMTAIOT
¢dpanmysckoro xumuka [lons Cabarse. B utone 1897 roga oH clienai OTKPBITHE, 3AT0KHUBIIEE OCHOBBI
MpeBpaIleHHs] PACTUTENLHOTO Maclia B TBepayr cyOcrtanmuio, B 1912 romy mnomydun 3a 3TO
HoGenesckyro mpemuto. Cabarbe OOHApYXKWJ, YTO MEJIKHE YaCTHIBI HHUKENS CIYXaT XOPOUINM
KaTajJnu3aToOpoOM peaklUd ra3000pa3HOro BOAOPOJA C JTUICHOM, MPOCTEHIINM YIiIeBOIOPOIOM C
IBOMHOM cBsI3b0. HO BCKOpe BBIICHUIIOCH, YTO TAaKUM K€ CIIOCOOOM MOKHO MPUCOETUHATH BOAOPO U
K JIpyruM BemiecTBaM C JBOMHOM cBs3bto. B 1901 rogy Hemeukuit xumuk Bunsrensm Hopman
MPUMEHWI 3TOT METOJ Ul TMepepaboOTKH KHUIKUX PACTUTEIBHBIX Macel B TBEpJbIC KUPHL, a B 1902
roay Mody4ws Ha Hero mnaTteHt. [Ipomecc ruaporeHuzanuu (TUAPUPOBAHUE) MTPOUCXOIAUT TMPHU
MPOMYCKaHUHU BOAOPO/Ia MO AABJICHUEM Y€pe3 Maciio, HarpeToe J0 BHICOKOM TeMiiepaTypsl (okoio 200
rpaaycoB Llenbcus). [Ipu 3TOM 4acTh HEHACHIIIICHHBIX KUPHBIX KHCIOT MPEBPAIIACTCS B HACHIIIICHHBIE.

W3HavanbHO rMAPOr€eHU3MPOBAHHOE MAci0 HE CUUTAIOCh BPEIHBIM M J1a’K€ PEKOMEH0BAIOCh
KaK 3710pOBasl aJlbTEPHATHBA XUBOTHOMY >XupYy. HuKoro He cMyTus TOT (PakT, 4YTO MPU YACTUUYHOMN
TUIPOTEHU3AlMU  M3MEHSETCSl IMPOCTPAHCTBEHHasl CTPYKTypa MOJIEKYJd: 3HAuMTEIbHas 4acThb
HEHACBIIEHHBIX XHUPHBIX KHCIOT (10 60%) mepexomuT u3 uuc-¢popmsl B TpaHc-popmy. C Touku
3peHusi MPOU3BOAUTENCH MaprapMHOB HAKOIUIEHHE TPaHCU30MEPOB BIIMSUIIO HAa CBOMCTBA YKUPA TOJBKO
MIOJIO)KUTEIBHO, IIOCKOJIBbKY IPUBOAMIO K IOBBIIECHUIO TEMIIEpAaTyphl IUIABIECHUS W TBEPIAOCTH.
['unporeHn3npoBaHHbIE Maciaa U MaprapuHbl HA UX OCHOBE OBLIM JICLIEBJIE CIMBOYHOTO Macia, JA0JbIle
XPaHWIUCH (1axe 06e3 OXJIaXAEeHHUs) U MO3BOJISUIM MHOTOPa30BOE MCIIOJIb30BaHKUE IpHU kapke. VIMeHHO
TUIPOTEHU3UPOBAHHBIN JKHUP CTal OCHOBOM wuHayctpuu "dactdya" wu nBurarenem ee OypHOro
pazeutua. B 1993 rogy B xypnasne "Jlanner" BblmIa craresd, aBTOp KOTOpoW Yonrtep Buiter
yTBEpKAaJl, YTO MOTPeOICHUE TPAHC)KUPOB IPUBOAUT K IOBBIIIEHUIO PUCKA CEPIEYHO-COCYIUCTBIX
3aboneBaHuil. [IpyyrHa, O MHEHUIO aBTOPA, COCTOSUIA B TOM, YTO TPAHC-KUPHI BHI3BIBAIOT U3MEHEHHE
COOTHOIIEHUS JIMIIONPOTENHOB BBICOKON M HU3KOW IUIOTHOCTU B CTOPOHY YBEJIMUYEHUS MEPBBIX. JTO B
CBOIO Ouepelb sBiseTCs (PaKTOpOM, MpeapacnojaraliiuM K aTepockiiepo3y. CBOM MpearnoioKeHus
Bunner noaresepaun ¢akramu, MOJCUUTAB NOTPEOIEHUE TPAHC)KUPOB B pallMOHE 85 ThICSY 3/10POBBIX
KEHIIMH, a 3aT€M B TEYEHUE BOCBMU JIET PETUCTPUPOBAII CPEIU HUX 3a00J€BAEMOCTh U CMEPTHOCTh OT
cepaeuHbix 3aboneBaHuil. KonuuecTtBo wuH(papKTOB, CilydaeB BHE3alMHOM CMEPTH OT CEpIEHYHOTO
MPUCTYIIA U BBIPAKEHHOCTh aTEPOCKIIEP03a OKA3AIUCh CYILECTBEHHO OOJIBIIE Cpelu TeX, KTO BCE 3TH
BOCEMb JIET €J1 MHOTO MaprapuHoB. TakuM oOpa3oM, HCCeI0BaHus MOKa3aJIl, YTO TPAHC-KUPHI BEyT
ce0s1 MHaYe, YeM LUC-KUPBI, HE TOJIBKO Ha CKOBOPOJKE, HO M B opraHusme. Hampumep, oka3aBIINCh B
coctaBe (OCPOMUNUAOB KIETOUHBIX MEMOpaH, OHHU BIHMSIIOT Ha paboTy OENKOBBIX MOJEKYI,
MPOHU3BIBAIOLINX MEMOpPaHbl, TaK HA3bIBAEMbIX TPAHCMEMOpPaHHBIX OEJNKOB. A 3TO B CBOIO OYepeib
HapyllaeT Iepefayy CHUTHajlOB, HalpuMep, IpU B3aUMOJIEHCTBUUM TOPMOHOB C pELENTOPAMU,
MOCKOJIBKY peLeNTOpbl KakK pa3 SBIAIOTCS TpaHcMeMOpaHHbIMU Oenkamu. CTpagaer TpaHCIOPT
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BEIIECTB, BeAb OEIKOBBIC KaHAIbBI JJISi MEPEHOCa MOJIEKYJ 4Yepe3 MeMOpaHy TakkKe OTHOCATCS K
TpancMeMOpaHHbIM OenkaM. Tak kak (Gochonunuabl SBISIOTCA €UIe U ChIPheM JJIsi CHHTE3a MOJIEKYII
MMMYHHOW CHCTEMBI, HAINYHE B HUX JKUPHBIX KUCIIOT B TPAHC-KOH(POPMAIIUK TPUBOAUT K HAPYILICHUIO
OMOXMMHM BOCHAJIUTENBbHBIX MporeccoB. [IoMUMO NOBBIIIEHHS] pPHUCKA PAa3BUTHUS aTEPOCKIEpO3a M
COIYTCTBYIOIIMX 3a0o0JIeBaHUN cepAlla U COCyJIOB, TPAHCU30MEpPHl NPUBOJAT K CHUKECHHIO
YyBCTBUTEIHHOCTU KJIETOK MOJDKENTyJOYHOM jKele3bl K MHCYJIMHY - pa3BUBaeTca nuaber 2-ro THMa,
XPOHUYECKHE BOCHAIUTEIbHBIC MPOIECCh, OKUpeHue. Takum oOpa3oM, e€ciid BMECTO HOPMAIbHOTO
CTPOMTENILHOTO MaTepualia Mbl NpeajiaraéM OpraHu3My OpakoOBaHHBIE TPAHCH30MEPHI, 00pa3yroTCs
nedeKTHbIe OMOJIOrHYECKHE CTPYKTYPBI, KOTOPbIE HAYMHAIOT JaBaTh COOA.

Jlis yMeHbIlIeHUs MOTpeOJIeHHs TPaHCKUPOB HEOOXOAMMO HCKIIOYUTH M3 palMOHA MUTAHUS
Maprapusbl, IPOCMAaTPUBATh 3TUKETKU HAa IPUOOpeTacMble IPOAYKTHI HA MPEAMET COJAEPKAHUSA B HUX
TPAHCU30MEPOB KUPHBIX KUCIIOT.

Taxum 00pa3oM, MEPOTIPHUSTHS IO CHIKEHUIO COACPIKAHUS B MUIICBON MPOTYKIIMNA KPUTHUECKU
3HAYUMBIX HYTPUEHTOB PEAU3YIOTCS 110 TPEM OCHOBHBIM HaIlpaBiieHUsM: 1) paboTa ¢ HaceleHUEM 1o
BOIPOCAM 37I0pOBOT0 MUTAHUS; 2) HH(OPMHUPOBAHKE HACEICHHUS O COJICPKAHUH KPUTHUECKH 3HAYMMBIX
HYTPUEHTOB B MUILEBOM MPOAYKIUY; 3) COKPAILIEHUE KOJINYECTBA MMPOIYKTOB, UCTOYHUKOB KPUTHUECKU
3HAYUMBIX HYTPUEHTOB B MEHIO OPraHU30BAHHbBIX KOJUIEKTHBOB.
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4.3. Y4eOHDBIH IJIAH:

N Tema KonnuecTBo yacos
TEKITUS cam. MPAKT. BCEro
pabora paborta
1 | BBoaHOE 3aHATHE - HHCTPYKTAX 110 1 1 2

HCII0JIB30BAHNIO CEPBHUCOB IIPOIr'paMMEI,
BXOAHOC TCCTUPOBAHUC

2 | Ponb u 3HQUMMOCTH MUIIEBOTO (PaKTOpa B 1 1 1 3
COXpaHEHHH U YKPEIUICHUH 3/10POBbS
HaceseHus, TpoduIakTuKe 6one3Hei
[UBHJIM3ALUH, TPOMEXYTOUHOE

TECTHUPOBAHUE

3 | OcHOBBI (DM3HOIOTHH NMUIIEBAPEHUS, 1 1 1 3
MTPOMEKYTOYHOE TECTUPOBAHUE

4 OCHOBHBIC KOMIIOHEHTHI ITUIIIH, 1 1 1 3
MIPOMEKYTOYHOE TECTUPOBAHUE

5 | Kputnuecku 3HauMMble HyTPUEHTHI B 1 1 1 3

Pa3JIMYHBIX IPYIIIAX IPOLYKTOB,
IIPOMEKYTOUYHOE TECTUPOBAHUE

6 Hrorosoe 3ausarue 1 1

Bcero 5 5 5 15
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3akoH "O kauecTBe W 0€30MaCHOCTH MUIIEBBIX MPOAYKTOB" U cTathio 37 PdenepanbHOro 3akona "OO6
obpaszoBanuu B Poccuiickoit denepanun’.

*(2) 'omeocra3 - ciocOOHOCTh COXPAHATh MOCTOSHCTBO BHYTPEHHEIO COCTOSHUSI OpraHu3ma
[IOCPEACTBOM CKOOPJAMHHUPOBAHHBIX pEAaKLUi, HAIpaBJICHHbIX Ha MOAJEPKAHUE TUHAMHUYECKOIO
pPaBHOBECHS BHYTPEHHHX IPOLIECCOB.

*(3) Cumeprusi - 5TO MOJIE3HOE B3auMojeiicTBue, 3((EKT OT KOTOPOro MPEBOCXOIUT
CyMMapHoO€ JeWCTBUE TOOJUHOYKE.

*(4) AHTaroHu3Mm - B3aUMHOE I10/IaBJIeHHE YPPEKTOB, PETUCTPUPYEMBIX ITOOJHHOYKE.
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MOJTMHEHACHIIIICHHBIC KUPHBIC KUCIOTHI, MUIICBbIE BOJOKHA, aHTHOKCHUIAHTHI, 8 TaK)Ke MHTPEIUCHTHI
npobuotuyeckoro (OudumodakTepun, JIaKTOOAKTEPUU, COCTABIAIOININE HOPMAIBHYIO MUKPOQIOpPY
KHMILIEYHHKA YeJOBEeKa) M NPeOHMOTUYECKOTO (CTUMYIUPYIOUIHME POCT COOCTBEHHOM MHKpPOQIOpPHI
KUIIEYHUKA) JeHCTBUS.

*(6) DykapHOTHYECKHE KIIETKU - KJIETKH, UMEIOIUE SIIPO.

*(7) 3nopoBoe MUTaHME - ATO NHUTaHUE, OOECHEUMBAIOIIEEe POCT, HOPMAIbHOE pa3BUTHE U
KHU3HEICSITEIbHOCTh YEJIOBEKa, CHOCOOCTBYIOLEE YKPEIUIEHUIO €ro 3/I0pOBbi M NpOopUIaKTHKE
3a00JIeBaHUH.

*(8) M3onpeHon bl - mpeeCTBEHHUKH JIUITUI0B.

*(9) [onmmamMHUHBI BHITONHSIOT (PYHKIIMIO MOYJISTOPOB HEMPOMEAMATOPHBIX CUCTEM MO3Ta.

*(10) IIponyKThI-aJanTOreHbl - MPOAYKTHI TPUPOJHOIO IPOUCXOXKACHUS, CIIOCOOHBIE
MOBBIIIATh HECHENM(PUUECKYI0 CONPOTHBIAEMOCTh OpraHM3Ma K IIMPOKOMY CIEKTPY BpPEIHBIX
(hakTOopoB (HU3UIECKON, XUMUYECKON U OMOJIOTUYECKON TTPUPO/IBI.

*(11) HytpueHTsI - 6MOIOrHYeCcKH 3HaYMMble KOMIOHEHTBHI.

*(12) bannactHble BelecTBa - OMOJIOTHYECKH HE3HAUUMbIE KOMITOHEHTHI.

*(13) - mpunoskenue 1 kK MeToauueckum pekomermanusm MP 2.4.0179-20 "PekoMeHaaiuu mo
OpraHM3aliy MUTaHUs 00yyaroumMxcs B 001eo0pa3zoBaTeNbHbIX HIKOJaX".

*(14) COopHuK penentyp 010 U KYJIUHAPHBIX U3JIENUN Ul OpraHu3alMy ropsuuX 3aBTPAKOB
1 00e110B oOyJarorumcs 1-4-x KmaccoB o01ieo0pa3oBaTeNbHBIX Opranu3aiui, 136 c.

Ipuiaoxenne 1.
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Pucynok.-1. UncjaeHHOCTH 00y4alIIUXC B 0011e00Pa30BaATCIbHBIX
opranuzauusix no P@® B nqmnamuxe 3a 2012-2019 rr.



Taoauna 1. - YucjieHHOCTH 00yyarommxcsi B 001eo0pa3oBaTeibHbIX Opranu3auusax B JuHaMuke no P® u ®enepanbubiMm Oxpyram PO

Teppuropus 2012 2013 2014 2015 2016 2017 2018 2019

PO 13040412 13266473 13886449 14341426 14785443 15258161 15766806 16138511
1(0]0) 3029871 3110930 3241027 3339897 3459737 3588585 3697306 3815831
C300 1139883 1170260 1190591 1259353 1285698 1347893 1389542 1425863
H0®0 1257860 1314744 1548683 1598603 1650501 1717324 1820804 1822813
CK®O 1113170 1129208 1146848 1170686 1198801 1221956 1287853 1312188
19O 2734610 2699489 2806562 2887380 2957437 3023509 3105018 3208782
Y®O 1172810 1192783 1236945 1272445 1325590 1371839 1417720 1452411
CoO 1927236 1989979 2050417 2120161 2201885 2268581 2321420 2089361
JADO 650928 645998 651188 678366 693059 706242 715222 1002691

Tab6aununa 2. - YncaenHocts odyuarommxcs 1-4-x kiaaccoB 001eo0pazoBare/bHbIX Opranu3anuii B fuHamuke 1o P® u @denepanbubiv Oxkpyram

P®
MIPOTHO3  MPOTHO3  MPOTHO3
Teppurtopus 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

PO 5577426 | 5696272 | 5997953 | 6223481 | 6467869 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | 7888377
PO 1287180 | 1334226 | 1382438 | 1428609 | 1489378 | 1551005 | 1605061 | 1677221 | 1718547 | 1773915 | 1829283
C300 492896 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557
H0P0 545350 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875419 | 914569 | 953718
CK®O 468283 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
§(0]0) 1150698 | 1137948 | 1198825 | 1243545 | 1300775 | 1343295 | 1390252 | 1433032 | 1474537 | 1518924 | 1563311
YOO 516583 522828 | 540221 | 562992 | 589389 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276
CoO 833824 866747 | 892671 | 941071 | 970119 | 1018143 | 1041347 | 920407 | 1036499 | 1058934 | 1081369
JADO 277110 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 391335 | 406689
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PucyHok - 3. 3a00/1eBaemMoCTh cCaxapHbiM A1Ha0€TOM AeTel U NOAPOCTKOB
(oO6mas) no P® B xunamuke 3a 2012-2019 rr. (ua 100 Toic. HacC.)



Cesepo-3anagHein 0
Ypansckuid 0 -
KOwHblit OO [
NanbHeBocTouHbIH O -
LenTpanbHbiit @O .
Cubupckuit 00 -

Mpusomxckuin O

Cesepo-Kaskasckuit ®O

PO

p,eiu

00

50

100 150

Ypansckui ®0
Cesepo-3anagHsiit ©0
[ansHesocTouHbI PO

Mpusoncrmin @0
Cesepo-Kaskaackmin 0
LleHTpansHbil @0
Cubupcrmit ©0

L0 CTITROY)

P®

1

4,1
46
115,6
6,0
6,0

| —
| m—

8.3

2,9 InoApocmu

9,9

—

6,1

00 50 100

15,0

PucyHnok. — 4. CpeaHeMHOroieTHUii npupoct (yObLIb) YPOBHS 3a00/1€Ba€MOCTH

3a 2012-2018 rr. (8%)

AeTeli H MOAPOCTKOB CaXapHbIM AHAGeTOM

Tabauua 3. - Jlunamuka 3a60/ieBaeMocTH caxapHbiM quaderom (Ha 100 Toic.)

Aetn 2014 | 2015 | 2016 | 2017 | 2018 Cpeare | Omiomenie i | Parr 1o
TeppHTopHs MHOTONeTHHH | cpelH 1o P@ PD
P® 98.7 [108,7| 1183 [ 121.8 | 128.2 115,1
Hentpatsasn GO 115,8 | 128,3] 1369 | 138.9 | 1473 1334 116 2
Cepepo-3amamuei OO 138,2 | 148.9| 166.1 | 1684 | 174.1 159.1 1.19 1
FOsaem O 96 | 117,3(1204 1273 | 1283 117.9 0,74 3
Cepepo-Kaekazcxkmit @O | 45,1 | 52,9 | 60,5 | 62,4 | 65,1 57,2 0,49 8
Mpusomxckuit @O 946 [103,9|1135]|116.2 | 1232 110,3 1,93 5
Vpatsckuit O 117.7 114 | 1254 | 133.7| 142.1 126.6 115 3
Cubupckmii ®O 835 90 |101.5(106.2|117.3 99.7 0,79 6
JanseBocTousbLi PO 804 [ 93,51 98,9 | 96,8 | 97.3 93,4 0,94 7

[Tponomxenue Tabautie! 3.




MoapocTku 2014 | 2015 | 2016 | 2017 | 2018 | Cpemie | Omomesie i Paar no
Tepputopua MEorozetHnil | cpenn. moPP | PP

PO 2547 | 271 [294.2] 308 | 317 288.9

[entpaistbiii GO 2839 | 309 | 328 | 341 [352.4| 3228 1.12 3

Cesepo-Samanseii @O [ 3721 | 385 [401,7| 408 4326 3999 138 1

HOxamiit @O 2162 | 271 |282.6| 320 [301.9| 2783 0.96 5

Cepepo-Kapkascxmit @O | 119.1 | 140 [145.9| 150 [ 147.8| 1404 0.49 8

[prBomKekHi PO 256,1 | 259 |289,3| 291 (313.2] 281.8 0,98 4

Vpamcruii @O 328.5| 298 |334.4| 350 |366.2| 3354 1.16 2

Crbnpekmii PO 2256 247 |280.1| 298 |309.2| 2719 0.94 6

JlasReBocToHEIH PO 216 | 229 |246.6| 268 (2554 243.0 0.84 7

4000

3500 01’_0,—0—‘—0"020

3000

2500 —

2000

e e———

50{; == et == MoapocTKH |

2012 2013 2014 2015 2016 2017 2018
PucyHok - 5. 3a00/1eBaeMOCTh 0:KHPEHHEM Y eTell H NoAPOCTKOB (001as) no
P® B iunamuke 3a 2012-2019 rr. (na 100 ThIC. HAC.)
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Pucynok. — 6. CpeaneMHoroJieTHuii npupoct (yObliib) ypOBHsI 3200/1€eBa€MOCTH

AeTeil H MOAPOCTKOB 0KHUPEHHEM
3a 2012-2018 rr. (8%)



Tabuauna 4. - [uHAMUKa pacIpoCTPAHEHHOCTH 0KUPEHUSA Yy eTeHd U MOJAPOCTKOB (Ha

100 TmIc.)
Aetn 2014 2015 2016 2017 2018 xnfgfo?:m Orstomenie & Pff
. cpemH. o P
T eppHTOpHA Hi PO
PO 11084 | 1203,0 | 12104 | 12589 | 1311,5 | 12184
Leatparessit ®O 11619 | 12417 | 1173.3 | 11986 | 1252.7 | 1205.6 0.99 5
Cepepo-3anagsni @O 12516 | 14516 | 14188 | 1523.1 1547 | 14384 1.18 1
FOxHBIH OO 10926 | 11767 | 12948 | 13867 | 1481,5 | 1286.5 1.06 4
Cesepo-Kaskasckuii ®O 461.9 565.9 5472 598 609.6 556.5 0.46 8
[IpuBomEcKHiE OO 12734 | 13657 | 1400.6 | 14743 | 1542.1 | 1411.2 1.16 2
Vpansckuit @O 11588 | 1169.3 1207 | 1227.6 | 12764 | 1207.8 0.99 6
Cudupckuit @0 11714 | 1321.3 | 13574 | 1379.5 1482 | 13423 1.10 3
HatpHeBOCTOMHEI @O 8197 824.3 758 731.9 836.6 794.1 0.65 7
HOAPOCTH“ Cpeme- | Otromerue | Pasr
2014 2015 2016 2017 2018 MHOTOTeTE | X cpems. o | mo
Tepputopus it PO PO
PO 27206 | 2935 | 30353 | 32104 | 35236 | 30850
[{enTpaTpHed @O 2985.4 | 3137.3 | 3066,1 | 3087,6 | 3098,2 | 30749 1,00 5
Cesepo-3anagHsni OO 3552,2 | 3816.9 | 3883 [ 4376,5 | 4137.9 | 39533 1,28 1
FOxHEIT @O 2960,9 | 3182,1 | 3408.6 | 3666,2 | 3763 | 3396,2 1,10 3
Cerepo-Karkazcknit @O 11754 | 1496,5 | 1360.2 | 1636.2 | 1520,9 | 1437.8 0,47 8
[TpuBoECKHi DO 2872.8 | 30733 | 3376.8 | 36457 | 3769.8 | 3347.7 1,09 4
Vpanscknit @O 2591,7 | 27993 | 2920.1 | 30239 | 2996 | 2866.2 0,93 6
Cubnpcruii @O 2861,3 | 3148.3 | 3308.9 | 33986 | 5854.6 | 37143 1,20 2
JamsHeBocTouHEIE @O 1739,5 | 1838.1 | 1799.2 | 1700.2 | 2158,1 | 1847.0 0,60 7




TemaTuueckoe IJIAaHUPOBAaHHUE 3aHATHIA MO KJIaccaM

Knacc
Temsbl 3aHATHN
1 9eTBepTH 2 9eTBepTh 3 geTBepTh 4 9eTBepTh
5-6 knacc [MorpebHOCTH bone3nn Bnusnue Ha Yto noHumaercs
Oopranms3Ma B IMBWJIM3AIAH, X 3I0POBBE YEITOBEKA MOJT 3/TOPOBBIM
OCHOBHBIX MPUYMHA, OCHOBHBIC | MUIICBBIX TPATUIMIA | MUTAHHEM.
MTUIIIEBBIX HaIpaBIICHUS MTUTAHMS. OcHOBHBIE
BEIIEeCTBAX, PO UIAKTHKH. MIPUHIINTIBI
BUTAMHHAX U (7-11 OBX) 3I0POBOTO
MHUKPO3JIEMEHTAaX. MUTAHMS.
7-8 kmacc Uro m3yqaet Hayka | Otaenst Tune! numeBaperns. | OyHKIUA
TPOOIOTHSI. MUIIeBAPUTEIIbHOTO | DyHKIMK KHILIECYHUKA,
Baxueiimue TpaKTa, uX poJsib B MUIIEBAPUTEIBLHOTO
KOMITOHEHTBI MIUIIIEBApEHUH. TpaKTa.
UIIHA. Poib nneuenu B
rporecce
MIHTIIEeBApEHUSI.
9 kmacc [Numenas buonornueckas Pons BuTAMHHOB, IInmessie
[IEHHOCTh 3¢ (HEeKTUBHOCTH MHUKPO- 1 JI00aBKH, eI UX
MPOAYKTA. MIPOAYKTOB. MaKpO3JIEMEHTOB Ha | UCTIOJNB30BaHHS B
YcBosieMoCTh MPOIIECCHI POCTa U W3TOTOBJICHUN
MTUIIEBHIX BEIECTB. pa3BuTHs peOeHKa, MTUTIEBBIX
HWCTOYHUKHU MIPOTYKTOB?
BUTaMHUHOB.
10-11 xmacc Kputnuecku OcHOBHEIE OcHoBHBIE OcHoBHBIE
3HAYMMBbIC HUCTOYHUKHU HUCTOYHHUKHU HMCTOYHHUKHU
MPOAYKTHI MTOCTYIUICHUS MOCTYTUICHUS MOCTYIUICHUS B
CKPBITOU COIN B CKPBITOTO caxapa B OpraHu3M
OpTaHH3M. OpTraHm3M. HACBIIIEHHBIX
3a0oneBaHus, 3aboneBanus, KHPOB.
BBI3BaHHBIC BBI3BaHHBIC 3aboeBaHus,
MTOBBIIIIEHHBIM MTOBBIIIICHHBIM BEI3BaHHBIC
COJIEp’)KaHUEM COJIU. | coJlep)KaHUEM MOBBIIIICHHBIM
caxapa. coJiepKaHueM
HACBIIIEHHBIX

XKHUPOB KUPHBIX
KUCIIOT.




