O0yuarmas (IpocBeTUTEIbCKAS) IPOrpaMmMa
110 BOIIPOCAM 3/10POBOI0 MUTAHUS /VIA JeTell KOJIbHOr0 Bo3pacra

I. O01ue moJ10KeHus

OOy4arorasi TPOCBETUTENBCKAS MPOrpaMMa JJisi MKOJIBHUKOB "OCHOBBI 3JI0pOBOTO MUTaHUS"
npenHasHaueHa Juisi ooyqaromuxcst (5-11 kmaccoB) o0meoOpa3zoBaTeNbHBIX opranmu3anuii. [Iporpamma
pa3paboTaHa B mensx peanu3anuu GenepajibHoro npoexta "dOopMHpPOBAaHHE CHCTEMBI MOTHBAIUU
rpaXaaH K 3JI0pOBOMY 00pa3y >KM3HH, BKIIIOYas 370pOBOE MHUTAHHWE M OTKA3 OT BPEIHBIX IPUBBIYEK
(Vkperuienre 0OIIECTBEHHOTO  3/I0pOBbs)"' HamuoHaJAbHOrO npoexkta "Jlemorpadus" u B
cootBercTBUM ¢ [lmanom wmeponpusituii  PocmoTpeOHaazopa 1O peanu3aluyd  MEpONpUATUI
denepanbHOrOo mMpoekta "YKpersieHHue oOmecTBEeHHOTo 370poBhia" Ha 2019 rom W mepcrneKTUBHBIN
nepuoq 2020-2024 ronos, yTBep>KIeHHBIM mpukazoMm PocmorpeOnamzopa ot 25.01.2019 N 29, mua
pelieHns 3agad 1no (OPMHUPOBAHUIO CPEIbl, CIOCOOCTBYIOIIEH MOBBIIEHUIO WHPOPMUPOBAHHOCTH
rpaXkJiaH 00 OCHOBHBIX MTPHUHITUIIAX 3I0POBOTO MUTAHUSI.

B mporpamme mpexacraBiena uHpopmarus 00 OCHOBaxX 3/I0POBOTO MHUTAHHS, 3HAYUMOCTH
BUTAMHHOB M MHKPOAJIEMEHTOB JJIsi TQPMOHUYHOTO pPOCTa M Pa3BUTHSA, PAUOHAIBHOTO pPEXHMa
MMUTaHUS, BEIPAOOTKH 3JI0OPOBBIX MHUIIEBBIX CTCPEOTHIIOB IMOBEJICHHUS W IHUIICBBIX MPHUBBIUEK HA 3TaIe
pocTa 1 pa3BUTHS peOCHKa.

I1. Lenesoii pazuen
2.1. AKTyaJIbHOCTh IPOrPaAMMBI

310poBOE THUTAaHUE SBISETCA OJHUM U3 0a30BBIX YCIOBUH 3J0pPOBBS JETeH, (GopMHUpyeT
3I0pOBbI€ CTEPEOTUIBI MUTAHMS, 3J0POBOE MHIIEBOE IOBEACHHE IOAPACTAIONIETO IOKOJICHUS Ha
nepcrnekTuBy. B HacTosiiiee BpeMsi y 3HAUUTENBHOIO YHMCIA JEeTel yKe K LIKOJIbHOMY BO3pacTy
(bopMUpYIOTCS TATOJOTMYECKUE TMHUIIEBbIE TNPUBBIYKA - M30BITOYHBIM 10 KaJOPUHHOCTU YXKUH,
ype3MepHoe MOTpeOIeHHe COM U caxapa, JETKUX YIJIeBOJOB (MPEANOYTeHHE MPOIYKIIMH C BBICOKUM
coJiepkaHueM caxapa (KOHIUTEpCKHE W3JAeNus, CIaJKhe BBINEYKa W HANMUTKH), JKUpa M COJH
(xonbacHble U3IENUA U COCUCKH, (acT-(dya), OTMEYAIOTCs 3HAUYUTEIbHBIE MO MPOJOJLKUTEILHOCTH
MepephIBbl MEXKAY OCHOBHBIMU IIPUEMaMU MUIIH, MHOXKECTBEHHbIE HEYNOPSAIOUEHHBIE EPEKYChl. ITO
MOBBIIIAET PUCKH (POPMUPOBAHUS MATOJIOTUU HKEITYTOUHO-KUILIEYHOTO TPAKTa, SHAOKPUHHONW CHCTEMBI,
YBEJIMYUBAET PUCK Pa3BUTUS CEPJCUHO-COCYIUCTHIX 3a0oJjieBaHUil, H30BITOYHONW Macchl Tena,
caxapHoro guabera. IloaTBepkaeHueM mpoOJeMBbl  CIy)KaT  PETUCTPUpPYEMble  MOKa3aTelu
3a00JIeBAEMOCTH JICTE ¥ MOJAPOCTKOB CaxapHbIM JHa0ETOM U OKupeHHeM (puc. 1).
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Puc.1. lunamuka o0weii 3a001eBa€MOCTH J1€TEH U MOAPOCTKOB
3a 2014-2018 rr. (na 100 ThIC. HaC.)

Bropoit acnmekt mpoOiemMbl - HEIOMOJyYeHHE JIeThMH Ha JTale pocTa W Pa3BUTHUSA
HEOOXOJMMOTO KOJIMYECTBA OCHOBHBIX MHTATEIBHBIX BEIIECTB, MUHEPAJIOB, BUTAMUHOB, YTO TaKXe
MOJKET MOCIYKUTh NMPUYUHON (HOPMUPOBAHUS HAPYIIEHUH 37J0POBbs JE€TeH, B MEPBYIO OYEepeb ITO -
3a00seBaHusl, 00YCIOBICHHBIC NeDUIIMTOM OMOJOTHYECKH IEHHBIX BEIIECTB B PAIMOHE €XKEIHEBHOTO
MUTaHUS peOeHKa, CHIDKEHHE YMCTBEHHOM U pu3nueckoit paboTocnocoOHOCTH AeTel, KOTHUTUBHBIX U
(YHKIIMOHATBHBIX BO3MOKHOCTEH pacTyIlero opraHu3Ma.

B 2019 roay ®enepanpabiM 3akonoMm oT 01.03.2020 N 47-®d3*(1) ObLI0 BBEACHO MOHSTHE
3I0pOBOTO MUTAHUS, MpelycMaTpUBaioliee 00s3aTeNbHOCTh peajU3aluu psAa NPUHLUIIOB, B TOM
yucne: 1) Hcmonb30BaHWE B MEHIO OJIOJl, PEUENTYpbl KOTOPBIX, MPEAyCMaTpUBAIOT COXPAaHHOCTh
UCXOJHOW OMOJIOTUYECKOM LEHHOCTHU MUIIEBBIX MPOAYKTOB, MHUILEBBIX MPOIYKTOB CO CHH)XEHHBIM
COJIep’)KaHWEM HACBIIICHHBIX JKUPOB, MPOCTBIX CaxapoB, MOBAPEHHOW COJHM, a TaKXKe MHIIEBbIX
MPOJIYKTOB, OOOTAIlleHHbIX BUTAMHUHAMH, NHILEBBIMH BOJOKHAMHU M OHOJOTUYECKH aKTHBHBIMHU
no0aBKaMHu; 2) COOTBETCTBHE HEPTreTUUECKON 1IEHHOCTH SHEpro3arpaTaM, XMMHUYECKOTO COCTaBa OJIo]
- (U3MOJIOTUYECKUM TOTPEOHOCTSIM OpraHu3Ma B Makpo- U MUKPOHYTPUEHTaX; 3) pasHooOpa3ue MEeHIO;
4) onTUMAaNbHBIN peXUM MUTaHUs; 5) cOOMIOACHUE CAaHUTAPHO-3IUAEMHUOIOTMUECKUX TpeOOBaHUN Ha
BCEX JTanax oOpallleHus MUIIEBBIX MPOIYKTOB (TOTOBBIX OIIOJ); 6) HCKIIOYEHHE HCIIOIb30BAHUS
banbcuGUIMPOBAHHBIX MUILIEBBIX MPOTYKTOB.

B Crparterum noBbllieHHs KauecTBa NuuieBod npoaykuuu B Poccuiickoit @enepanuu no 2030
rojia, BBEJICHO OIpeeNieHUE KauecTBa MHILIEBbIX MPOAYKTOB, OMIpENENIIeMOe KaK COBOKYITHOCTh
MOTPEOUTENLCKUX CBOUCTB ((DM3UKO-XMMHYECKHE, MHKPOOHOJOTMYECKHE M OPraHOJENTUYECKUE),
SHEPreTHUECKYIO U MUIIEBYIO IIEHHOCTh, CIOCOOHOCTh YAOBIETBOPATH MOTPEOHOCTH YEJIOBEKA B IHILE
MIPHU OOBIYHBIX YCIOBHUSAX UCIIOIb30BAHMS B LIETISX 00€CIIEUeHUsI COXPAHEHUSI 3JJ0POBbsSI YEJIOBEKA.

Bormpocs! opranuzaruu paboTsl ¢ I€TbMU U TOAPOCTKAMH, UX POAUTEISIMU IO TOMYISPU3ALUU
3HaHWUI O 37I0POBOM MUIIEBOM IMOBEAECHUH, 3JOPOBOM MUTAHHH, HA (JOHE PETUCTPUPYEMOUN AMHAMUKH
pacipoCTPaHEHHOCTH OKUPEHHSI, CaXapHOTO AMaleTa, a TaKKe MPUHATHIX Ha TOCYAapCTBEHHOM YPOBHE
CTpaTEernuecKux TOKYMEHTOB M0 OPraHU3alluy MUTaHUS JETeH, MPHOOPETaIOT 0COOYIO aKTyalbHOCTbD.

B canuTapHO-pOCBETUTENHCKON TporpamMme TMpeiacTaBieHa HHopMaius 00 OCHOBax
3I0pOBOTO TMHTAHUS, 3HAYUMOCTH BUTAMHUHOB M MHUKPOIJIEMEHTOB JUIsi TAPMOHUYHOIO poOCTa H
Pa3BUTHS, PALIMOHAIBHOTO PEKUMA MTUTAHUS, BEIPAOOTKHU 3JOPOBBIX MUILEBBIX CTEPEOTUIIOB MMOBEACHHUS
Y TIUIIEBBIX MPUBBIUEK HA 3TAIle POCTa U Pa3BUTHUS peOCHKA.

2.2. [leab nporpamMmslI
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dopmupoBaHue y oOydaromuXcs 3HAHHWA 00ECIEYHBAIONINX UM OCO3HAHHYIO MOTPEOHOCTH B
3I0POBOM MUTAaHUH KaK OCHOBHOM 3JIEMEHTE 3J0pOBOr0 00pa3a »KU3HH.

2.3. 3ajaun nporpaMmsl

1. OcBoenne 00y4JarOIUMUCS 3HAHUI O POJH M 3HAYMMOCTH MHIIEBOTO (pakTopa B COXpaHECHUH
U YKPEIUICHUH 3/I0POBbsI HACENCHHS, TIPOPHIAKTHKE 00JIE3HEH INBUIIA3ALINY.

2. ®opmupoBaHue 0a30BBIX 3HAHUI 00 OCHOBaX (PM3MOJOTMU IMHUIICBAPCHHUS M 3HAYUMOCTH
peXuMa NHUTaHWUS, OCHOBHBIX KOMIIOHEHTOB IHIIM W KPUTUYECKH 3HAYUMBIX HYTPUEHTOB B
npo(MITaKTUKE HApYIICHUH 37J0POBbs, 00YCIOBICHHBIX MUIIEBBIM (DAKTOPOM.

3. ®opmupoBaHue y JA€Te HEOOXOIMMBIX HABBIKOB OOECIEUMBAIONINX KM OCO3HAHHYIO
MOTPEeOHOCTH B 3J0POBOM MTUTAHUH KaK OCHOBHOM 3JIEMEHTE 00pa3a )KU3HHU.

2.4. lleneBasi ayAuTOPUS NPOrPaAMMBbI

OOyuaromuecs  5-11  kmaccoB  oOmieoOpazoBaTenbHBIX — OpraHu3anuil,  paOOTHHUKHU
00IIeCTBEHHOTO MUTAHUSI, POJUTEITN OOYIAFOIITNXCS.

2.5. Mexanu3mbl peajiM3aliy NPOrpaMmbl

[Iporpamma peanusyercsi B (hopMe TEMAaTHUECKUX KJIACCHBIX YacOB, POTUTEIHCKUX COOpaHUA,
HWHBIX OPraHU3ALNOHHBIX MEPOITPUATHIA.

2.5.1. PazpabdoTka nporpaMmmbl

[IporpaMma COCTOMT M3 YETBIPEX TEMATHYECKHX pa3zesioB, MPEIyCMaTPUBAIOUINX OCBOCHUE
00yJaromuMHUCs 3HaHUH O POJIM M 3HAYMMOCTH MUIIEBOTO (DaKTOpa B COXPAaHCHHWW M YKpEIUICHUU
3I0POBBsI HaceleHUs], podriakTuke OoJe3Hel MUBUIM3aNKK; (HOpMUPOBaHHE 0a30BBIX 3HAHHK 00
OCHOBaX (PM3UOJIOTHU THIICBAPEHIS U 3HAYUMOCTH PEKUMA ITUTAHUS, OCHOBHBIX KOMIIOHCHTOB IMHUIIU
U KPUTHYECKH 3HAYUMBIX HYTPHEHTOB B NPOQWIAKTUKE HAPYIICHUW 3I0pOBbs, OOYCIOBICHHBIX
MUIIEBBIM  (aKTOPOM; (OPMHPOBAHHE HEOOXOJMMBIX HABBIKOB OOCCIICYMBAIOIIUX OOYJaAIOUITUMCS
OCO3HAHHYIO MOTPEOHOCTH B 3J0POBOM IMUTAHHH KaK OCHOBHOM 3JIEMEHTE 00pa3a )KU3HH.

2.5.2. BHeapeHue mporpamMmbl
BHenpenue mporpaMMbl OCyIIECTBIISIETCA Ha 6a3e 0011e00pa3oBaTeIbHbIX OPTraHU3aIHA.
2.5.3. Peasm3anusi nporpamMmbl
OcHoBHbIe (HOPMBI peanu3ali MporpaMMbl - TEMATUYECKUE KIIACCHBIE Yachl, POJUTEIHCKUE
coOpaHMsi, UHBIE OPraHU3AIMOHHBIE MEPOIMPUITHS, MPOBOJUMBIE COBMECTHO C OOYUYAIOIIUMHUCA H
POAMTENAMH.
2.6. [lnanupyemble pe3yabTaTbl 0CBOCHHS NMPOTrPAMMbI
[IporpamMmma mnpenycMaTpuBaeT KOMIUIEKCHOE PACCMOTPEHUE BOIPOCOB 3/I0POBOTO MUTAHUS,
O3HAKOMJIGHHE C TMPUHLUUIIAMH 3JI0POBOTO TMHUTAHUS, 3HAYUMOCTBIO 3J0POBOTO MHTAHUS B
npoHIaKTUKE HApYIICHUI POCTa U pa3BUTHS, prcka popMUpOBaHUS 3a00JIEBaHUI.

B pesynbrate ocBoeHHs oOywaromied (IPOCBETUTENBCKOM) MNpoTrpaMMbl Yy OOYYaroLIUXCs
JOJDKHBL  OBITh  CPOPMHUPOBAHBI HEOOXOIUMBbIE HABBIKM M YMEHHs, OOecCleYHBarolue JeTsIM
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OCO3HAaHHYIO HOTp€6HOCTB B 310pOBOM IIMTAHHWH, KaK OCHOBHOM 3JICMCHTC 3JI0POBOI'O 06p3321 KU3HU,
COCTAaBJICHUA pallMOHAJIIBHOTO PCKHUMaA JHA U pallMOHa 3J0POBOI'0 IMATAHUA.

I11. Conep:xaTenbHblii pa3zgen
3.1. O01ee copeprxaHue NPOrpaMmbl

OOyuaromas (IIPOCBETUTENbCKAsA) MPOrpaMMa BKJIIOYACT TPU JIOTMYECKH B3aMMOCBSI3aHHBIX
0JI0Ka, N3JI0KEHHUE KOTOPBIX MPETyCMaTPUBALT:

1) posb ¥ 3HAUUMOCTH MUIIEBOTO (PaKTOpa B COXpAaHEHHH M YKPETUICHHH 30POBbsI HACEICHUS,
npoduiakTuke 0oJie3HeN TUBUIN3AINY;

2) ¢u3HoNOTHs MUIIEBAPEHUS U 3HAYMMOCTH PEKUMA TTUTAHUS, OCHOBHBIX KOMIIOHEHTOB TTHIIA
U KPUTHYECKH 3HAUYUMBIX HYTPHEHTOB B NPOQMIAKTHKE HAPYIICHHH 3I0pOBBs, OOYCIOBIEHHBIX
MUIIEBBIM (PAKTOPOM;

3) ¢opMupoBanue y neredl HEOOXOTUMBIX HABBIKOB OOECIMEUMBAIOIINX KM OCO3HAHHYIO
MOTPEeOHOCTH B 3J0POBOM MTUTAHUH KaK OCHOBHOM 3JIEMEHTE 00pa3a >KU3HH.

OcHoBHast oOyyarolas 4acTh MPOrpaMMbl MOXKET pealn30BbIBaThCA Kak B OUHOU GopMme, Tak U
B JIMCTAaHIMOHHON ¢opme oOyueHus. [lpakTuyeckue 3aHsATUS, HAIpaBJIEHHbIE HA YCBOEHHUE
MOJTyYeHHBIX CAMOCTOSATENBHO (WJIM B KOJJICKTHBE) HOBBIX 3HAaHUH NMPOBOAATCS B (OpME KITACCHBIX
9acoB, POJTUTEIHCKIX COOPAaHUI U MHBIX OPTaHU3AIIMOHHBIX MEPOTIPUSITHIA.

B pesynbrate ocBoeHusi oOydaromield (IIPOCBETUTENHCKOM) MporpaMMmbl y OOyYaromMuxcs
TOJDKHBI C()OPMHUPOBATHCS HABBIKY TIOCTPOCHUS M OI[CHKH PAaIlOHA 3J0POBOTO MMATAHMUS.

3.2. JTanel peaju3auuy NPOrpaMmal

OO6yuaromas (IPOCBETUTENIbCKAs) MpOTpaMMa pealiu3yeTcsi B TeUeHHE ydeOHOoTro rojaa, ¢hopma
npernojHeceHuss 0a30BOM HMHGOpMAIMK TMPEIyCMaTPUBACT YYET HCXOIHBIX 3HAHUH OO0YyJarolIHXCs.
VcxomHbie 3HaHUS OIEHUBAIOTCS TI0 PE3YJIbTaTaM BXOTHOTO aHKETHPOBAHUSI, IIPOMEKYTOYHBIC HTOTH H
UTOTH OOYUYCHHS 32 T'OJ] OIICHUBAIOTCS TI0 PE3yJIbTaTaM BBIXOTHOTO TECTOBOTO KOHTPOJIS.

IV. OpranusaumoHHbIi pa3aen
4.1. O0mme paMKH OpraHu3anuu 00y4awiero npomuecca

IIporpamma paccuntana Ha 15 yueOHBIX 4acOB M NPEATNOIaraeT pa3ituHble BUIbI 1A TEIbHOCTH
yyamuxcs (IMpOoCIylIMBaHUE JIEKLUH, CAMOCTOSTEIbHYIO U IPAKTHUECKYIO pPabOTy, BBHINOIHAEMYIO
KOJUJIEKTUBHO M CAMOCTOSTEINBHO).

B pamkax wu3yueHuss OporpamMMmbl HCIOJbB3yeTcss 0Oa3oBas MHpOpMaLus IpHUBEIEHHAs B
IporpamMme, a TaKkke PEKOMEHJOBAaHHbIE IPOTrPaMMON JOMOJHUTENbHbIE JINTEPATYPHbIE HUCTOUYHUKH.
[IpuBenenue B nporpamme 6a30Boi MHGOpMaLUy, AETaeT €€ MAaKCUMaJIbHO YI0OHOH B IPaKTHYECKOM
UCIOJb30BaHUU. /{711 CAMOKOHTPOJISl YCBOEHUS NOTY4eHHOU HH(OPMALUK PEKOMEHIyeTCsl OTBETUTh Ha
BOIIPOCHI 1O TEME.

TexHosnoruueckoe obecredeHrne MporpaMmbl MOApa3yMeBaeT HalIW4yhe B y4eOHOW ayAuTOpUHU
MIPE3CHTAI[MOHHON TEXHUKU (IIPOEKTOp, OJKpaH, KOMIBIOTEP/HOYTOYK), a TakKe BO3MOKHOCTH
MOAKIIIOUEHUS K ceTH MIHTepHeT.

4.2. Conep:xxanue y4e0HOro Kypca

4.2.1. Tema N 1 "Pos1b 1 3HA4YMMOCTH NNIEBOT0 (haKTOPa B COXPAHEHUHU U YKPEIICHUH 310POBbS
HaceJieHus1, npopuiakTuke 00ae3Hel HuBUIN3anuu'

4



Lenb: PaccMoTpeTh posib M 3HAYMMOCTb MHIIEBOTO (haKTOpa B COXPAHEHUH U YKPEIUICHUU
3JI0pPOBbSI HACEJICHUS, TPO(DUIAKTHKE O0Ie3HEH [IMBIIIN3AIINY.

KoHTposbHBIE BOIIPOCHL:

1. Ot 4ero 3aBUCUT NOTPEOHOCTh OPraHW3Ma B OCHOBHBIX MHILEBbIX BEUIECTBAX, BATAMUHAX U
MHUKpO3JIeMeHTax?

2. Kakue Bbl 3HaeTe 00JIE3HM LUBWIM3ALMH, [IOYEMY UX TaK HA3bIBAIOT, B UYe€M HMX NpUYHUHA,
OCHOBHBIE HAIIPaBICHUS MTPOPUIAKTUKN ?

3. Kakoe BiusiHUE Ha 3/10pOBbE UEIOBEKA UMEET COXPAHEHUE U PE3KOE MU3MEHEHHE IUILEBIX
TpaauIui TUTaHus?

4. Yto moHUMAETCs MO/ 3I0POBBIM TUTAHUEM?

5. HazoBuTe OCHOBHBIE IPUHIIUIIBI 3J0POBOTO MUTAHUA?

CripaBouHbIE MaTe€pHaJIbl 110 TEME:

[Tutanue sBAsETCS BAXKHEUIINM MPOIIECCOM B KU3HU YEJIOBEKa, 00ECIIeUnBaET KHU3Hb, a BMECTE
C Heil W (YHKIMOHHMPOBAHHME BCEX CHCTEM TromeocTaza*(2), BKIIOYas TapMOHHUYHOE pa3BUTHUE,
(¢bopMHUpOBaHME MHTEIEKTa, pEATU3alUI0 BCEX >KM3HEHHO HEOOXOIUMBIX (YHKUUN 4YelloBeKa.
[ToaToMy MBICHAH O TOM, YTO YEJIOBEK €CThb TO, YTO OH €CT, ACHCTBUTEIBHO CIpaBeUinBa. Tak, co
3I0pOBOM THILEH YelIOBEK MOXKET o0OecnednTh cede TapMOHHYHBIM POCT M pa3BUTHE OpraHHU3Ma, C
HE3/I0POBOM - HAPYIIEHUS Pa3BUTHS U OOJIE3HHU.

[ToaToMy H3 TOKOJIEHHS B IIOKOJICHHE YEJIOBEK YAeNseT OOJbIIoe BHUMAaHHE MEIUKO-
OMOJIOTMYECKUM acleKTaM MHUTaHUs, KaueCTBY U KOJIMYECTBY MOTPEOISEMBIX MUIIEBBIX IMPOIYKTOB.
[TumieBple MPOIYKTHI NpPHU BKIOYEHUH WX B PALMOH NUTAHUS OOECTIEYMBAIOT OpPraHU3M 4YelloBeKa
SHEPreTUYECKUM M IUIACTMYECKHMM MaTepuallioM, MOJIYJIUPYIOT ONTHUMAJbHbIE (DPU3HOJOTHYECKHUE
peakuMM Ha BO3JEHCTBME SHIOIEHHBIX M HK30T€HHBIX (DAKTOPOB, CIOCOOCTBYIOT MOIJEPKAHUIO
3/I0pOBbsl, CHMXKAIOT PUCKU BO3HUKHOBEHMs 3a00JIEBaHUH, YCKOPSAIOT IMPOLECCHl peaduiIuTanuu M
BBI3ZIOPOBJICHUSI.

B cocraB mpoayKToB NUTaHHA MOMHMMO O€JIKOB, >KHPOB, YIJIE€BOJOB, BOJABI BXOJAT MHIIECBbIE
BOJIOKHA, (PPYKTOOIMrocaxapuibl, CaxapoCHupThl, aMUHOKUCIIOTHI, MENTHU/Ibl, MUHEpPalbl, BUTAMHUHBI,
M30IPEHON/Ibl, HEHACBILIEHHbIE XUPHbIE KUCIOTHI, XOJMHBI M ApPYrue BellecTBa U coequHeHus. Ha
pasHbIX JTanax poCcTa W pa3BUTHs, IpPU BBIIOJHEHUHM paboOT, XapakTepU3yroLuXcs (axkropamu
BPEIHOCTH, Pa3JIMYHBIMM YPOBHSMHU JIBUI'ATEJbHOM aKTHUBHOCTH, MOTPEOHOCTh B BBbILIEYKa3aHHbBIX
[UIIEBbIX KOMIIOHEHTaX JOCTAaTOYHO crenupuyHa. MeXay KOMIIOHEHTaMHM MU CYIIECTBYET
CIIOKHASI CHCTEMa CHHEPIHYHBIX *(3) M aHTarOHUCTUYECKUX *(4) B3aMMOOTHOIICHHH.

B nporiecce 3BoIIOLUY Y )KUBBIX OPraHU3MOB C(OPMHUPOBAINCH BHaYaJle IEPBUYHbIE 0a30BbIE,
a 3aTeM OoJjiee CIIOXKHbIE BTOPUYHbIE MEXaHU3MBbl MoOJEp)KaHus romeoctasa. [locime oOpazoBaHus
BOJIbl, PACTBOPEHHUS B HEH coJiel, MPUCYTCTBYIOIIMX B 3¢MHOM KOpE, a B MOCIIEAYIOIIEM C MTOSIBJICHUEM
JpeBHEHIINX aHa3pOOHBIX MUKPOOPraHU3MOB Ha 3eMile MOSBIINCH U CTAIM pa3BUBAThCs MpOCTeHime,
a 3aTeM M Bce 0oJiee CIIOXkKHBIE )KMBbIE OpraHu3Mbl. HenocTatok miu M30bITOK MHUIIEBBIX CyOCTpaToOB
CIIY’KUT CUTHAJIOM Jjsi 0a30BBIX MEXaHM3MOB MOJIEP’KAaHUS OMEOCTa3a, BOBJIEKAET MMMYHHYIO U
HEHPOIHJOKPHUHHYIO CUCTEMBI PETYJIALMU TOMEOCTa3a OpraHu3Ma 4ejloBeKa, OnpeeisieT BO3MOXHOCTH
ajanTaluyu K MEHSIOIUMCS YCIOBHMSM BHEIIHEM M BHYTpEHHEH cpeabl. MeHssl KOJIM4YECTBEHHOE
CoJiepKaHW€ M  COOTHOIIEHHE IMOCTYMAIOMIMX C MPOAYKTAaMHM MHUTaHUA (YHKIHMOHAIBHBIX
MHTpeUEeHTOB*(5), perympyroTcs MPOLECChl, TPOUCXOIIINE B OPraHax U TKaHSX.

BbisiBieHne  OnarompHATHBIX — B3aMMOOTHOIIEHWH ~ MEXAy  M3BECTHBIMM U BHOBb
0oOHapyXMBaeMbIMH MHIIEBBIMU PETYISITOPHBIMH KOMIIOHEHTaMU M (DYHKLMSMHU OpraHu3Ma 4elloBeKa,
YCTaHOBJICHHE MeEXaHW3Ma 3THUX B3aMMOOTHOILIEHHH, HaydHO OOOCHOBAaHHOE MX KOMOMHHpPOBaHHE
ABIIICTCS B HACTOAILIEe BpeMs OJHMM U3 CTPATETMUYECKUX HANpPaBICHUU pPa3sBUTHS WHAYCTPHH
MPOIYKTOB 00IIero U (GYHKIIMOHAIBHOTO MUTAHMS.

B Hacrosiiiee BpeMsi IpOAyKThl (PYHKIIMOHAJIBHOTO MUTAHUS COCTaBJSIOT He Oosiee 3% Bcex
M3BECTHBIX MUIIEBBIX MPOAYKTOB. B Ommkaitmme 15-20 et 1ot GyHKIMOHAIBHBIX MTPOAYKTOB MOXKET

5



noctuub 30% BCEro MNpOIYKTOBOTO pbIHKA, OHU MOryT Ha 35-50% BBITECHUTH TpaAUIIMOHHbBIC
JIeKapCTBEHHbIE TMpenaparbl u3 chepsl peanusanuu. Ha cerogHsmHuii 1eHb, (yHKIHOHAIBHBIC
IIPOJIYKTHI SIBJSIIOTCS CYLIECTBEHHBIM PE3€PBOM YBEIMYEHHUS CPEAHEN MPOJOJLKUTEIbHOCTH aKTHBHOMN
KU3HU HACEJICHUS.

3/10pOBbE - 3TO TAKOE COCTOSIHUE YEJIOBEKA, KOTOPOE MO3BOJSIET €My B KOHKPETHBIX YCIOBMSIX
YyBCTBOBAThH €05 C (PU3MUECKO, ICUXMUECKOM, COLIMATIbHON U HPAaBCTBEHHOW TOYEK 3peHUs Haubosee
KOMGOPTHO. Y 370pOBOrO YeJOBEKa HAa ONTHMAIBHOM YPOBHE B COOTBETCTBHMH C BO3PACTHBIMH
HOPMaMHM M TIOCTOSIHHBIMHU W3MEHEHHUSMM BHYTPEHHEH, BHEIIHEH U  COLMAIBHOM  Cpefbl
OCYIIECTBISIIOTCSL BCE €ro (U3MOJOrmyeckrue (YHKIMM M TOBEACHYECKHE peakuuu (poxkIeHHE,
pa3BUTHE, CO3JJaHME M BOCIHUTAHME MOTOMCTBA, BbDKMBaHUE, (U3MYECKas, JyXOBHas U COLMAJIbHAS
ajanranus). OTo O3HAYaeT, YTO YEJOBEK, Y KOTOPOro HET HUKAKUX OOJIE3HEHHBIX OIIYIIEHUH, KOorna
€ro OpraHbl M TKaHU pabOTarOT, BBHIMOJHSS CBOM (YHKIHMHM B MOJHOM 00beMe (0e3 orpaHuueHuil),
MOXKET CUUTATh CeOs 3710POBBIM.

Amnanu3 nokasarenei, XapakTepH3YIOIIUX 370POBbE HACENEHUs yOeAUTEIbHO CBUJIETEIbCTBYET
0 HEYKJIOHHOM DPOCTE 4YHucia JIML, CTPAAAIOIIMX WIH CKIOHHBIX K Pa3JIMYHBIM 3a00JI€BaHMSIM, MPEKIE
BCEro K TaKWM, KOTOpbIE MOJYyYMIN Ha3zBaHue "Oosne3ner nupmmsanuu”. K HUM criegyeT oTHECTH Tak
Ha3bIBa€Mble OMMOPTYHUCTUYECKHUE MHQEKINH, MOpa)karollie HOBOPOKICHHBIX U  OOJIbHBIX,
HaXOJSIIMXCS B CTallMOHapax, OOJIE3HH CHCTEMbI KpOBOOOpAIeHMs, OHKOJOTHYECKHEe 3a00JIeBaHuUs,
MOYEKaMEHHYI0 U JKETUYE€KaMEHHYI0 OOJe3HU, OpOHXMANbHYIO acTMy M JpYyrue ajieprudeckue
3a00JIeBaHUs, TEMaTUTHl, OXHUPEHHUE, IM0Jarpy, OCTEOXOHAPO3 U UHBIE TMOPaKEHUS CYCTaBOB,
ocreonopo3, auaber. Ilo manHbIM BcemupHOW opraHuzanuu 30paBOOXpPAHEHHUS MHOTHE M3 3ITHX
Oone3Hel, SBJISAIOTCS MPUYUHOM CMEpPTH W HHBAIMAHOCTH B  pabOTOCIOCOOHOM  BO3pacTe.
3a0oyeBaHUSIMH CHUCTEMBI KpOBOOOpaleHHs B Hacrosimiee Bpemsi cTpagatoT a0 40% HaceneHus.
3510KkayecTBEHHbIE HOBOOOpA30BaHUs W MpPEIpakoBble cOCTOsHUS oTMmeudaoTrcs y 30% B3pocioro
HacelleHUs, OOJIE3HU KeNTyJOUYHO-KUIIEUHOTO0 TpakTa oOHapyxuBaroTcs y Oosee 20% B3pocibIX U
neteit u, mo mporrosam, k 2030 roay sta uudpa gocturnet 40%. Y 53% myxuun u 19% sxeHiuH,
MIPOKUBAIOIIUX B HWHIAYCTPUAIBHBIX CTPAHAaX, BBIABJICHO IOBBIIIEHHOE COJIEP)KAHUE UHIABEJIECBOU
KHCIJIOTBI B MOuYe, Ipu 3ToM y 5-20% uronei npu AocTtrkeHuu 70-JIETHEr0 BO3pacTa, OTMEYaroTCs
MPUCTYIBl MOYEKAMEHHON O0O0JIe3HU. Y KaKIOTO TPETHhEro KUTENs IUIAHEThl UMEIOTCS T€ WM UHbIE
aJUIEPrU4eCKUe IPOSIBICHUS.

Jlunamuka mokasatesneit 3a0071eBaeMOCTH JIeTel U MOJPOCTKOB, 00YCIOBIEHHAs BO3/AEHCTBUEM
(akTOpOB MUTaHMs, 00pa30M KU3HH MPEAICTABICHA B MPUIIOKEHUH 1.

Ha  nmporsbkennmn — Bcero  mepuoja  CyIIECTBOBAaHMS — YEJIOBEUECKOW — LMBWINM3ALUHU
NPEANPUHUMAINCH TONBITKA OTBETUTh HAa BOIPOC: MOYEMY ATO IMPOUCXOJUT M KaK HAYMHAKOTCA
607e3Hu? DTOT BOMPOC BOIMPOCOB JJIsi MEIUIIMHBI BCEX BPEMEH COXPAHSET CBOIO AKTYAJIbHOCTh U B
Hamu JHU. Bo BTOpoi nonoBune XIX n Hauane XX Beka B epUOJ TaK HA3bIBAEMOT0 "30J10TOr0 Beka'
MUKpoOuoioruu, o6narogaps HayuyHsiM nocTikenusm Jlyn Ilacrepa, PoGepra Koxa, [Tayns Dpnuxa u
JPYTUX BBLAAIONIUXCS MHUKPOOHOJIOTOB, yIAlIOCh YCTAHOBUTH, YTO MHOTHE 3a00JI€BaHUS, CKIOHHBIE K
pacIpoOCTPaHEHUIO, CBS3aHbI C KOHKPETHBIMH MHKPOOPraHM3MaMH - BO30YAUTENSIMU WHQEKIUH.
OcHOBBIBasiCb Ha 3TUX JOCTHXKEHHSX, OBLIM pPa3pabOTaHbl XMMHOTEPANEBTUYECKHE IMpernaparsl,
BAKIIMHBI, YyBCTBUTEIbHBIE METO/bl JUATHOCTHKH, MO3BOJIMBIINE OCYHIECTBIIATh PAaHHEE BBISBIICHUE,
Npo(UIAKTUKY M JIeUeHHE TaKUX HHQEKIMOHHBIX 3a00JIeBaHMM, Kak: dyma, Xojepa, TU3EHTepus,
TyasipeMusi, CUpUINC, TyOepKyie3, TOHOpesl, JIeTpa, SMUAEMUUYECKU MEHUHTHUT, OCIa, MOJMOMMENIHNT,
OproIHOM W ChIMHOW TU(BI, Opyuemne3, TyOepkynes#, CTOJNOHSK, IUPTepUs, Majsipus U MHOTHE
IpyTHE.

B 1907 rony M.M. Me4yHukoB BBICKa3ald MPEANOJIOKEHUE, YTO MPUYMHOM BO3HUKHOBEHHS
MHOTHX 3a00JIeBaHUN SBISETCA COBOKYMHBIM A(PQeKT Ha KIeTKM W TKaHH MaKpoOpraHu3Mma
pa3sHOOOpa3HBIX TOKCMHOB M JIPYTUX METa0OJIMTOB, MPOJYHUPYEMBIX MHKpPOOPraHMU3MaMH, BO
MHO>KECTBE TNPUCYTCTBYIOIIMMHM Ha KOKE€ M CIM3HMCTBIX YEJIOBEKa M JKUBOTHBIX, NPEXKIE BCETO B
MUIIEeBAPUTEIbHOM TpakTe. K coxaleHuio, B MOCIEIYIOUIME TOJAbl B CUIIY psAga OOBEKTHBHBIX WU
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CyObEeKTMBHBIX NPUYMH BHHUMAHHE K pOJIM MHKPOOPraHM3MOB XO35IMHA B pa3BUTHH MHOTHUX
pacrpocTpaHeHHbBIX 3a00JI€BaHUI YeIOBEKa HE JOOIIEHUBAIOCH.

B 30-60 rompt XX cTojeTHs NEPBONPUYMHY MHOTMX HATOJOTMYECKMX IPOLIECCOB CTallU
CBS3bIBATDH C HAPYLIEHUSMHU, BOHUKAIOLIMMU B LIEHTPaJIbHON HEPBHOI cucTeMe.

B 70 romax XX cromerust kaHaiuckuii maronor ['anc Cenbe chopmMynupoBan KOHICIITUIO
cTpecca, BBeJ TOHATHE "OOJIE3HW ajanTanuu’, cyuTas, 4TO B OCHOBE MHOTHUX OO0JIe3HEH UeloBeKa
JeXaT HapylleHus OajlaHca 3JIEKTPOJIUTOB U CTEPOUIHBIX TOPMOHOB.

JlocTikeHust B 00JacTH TEHETHMKH M MOJEKYISApHOW OHONOTMH, a Takke B 001acTu
JKCIIepUMEHTaNbHON uMMyHOJoTHd B 70-80 romax XX CTOJIETHSI MO3BOJIMIM CMECTUTh AKIICHTHI B
M0JIb3y HACJIEJICTBEHHOTO W/MJIM MMMYHHOTO T€He3a MHOTHX COBPEMEHHBIX 3a00JIEBaHHMI YelOBEKa.
Havanuce axkTuBHbIE MOUCKM J1€(PEKTHBIX TE€HOB B XPOMOCOMAaX, IE€PBUYHBIX W BTOPHYHBIX
MMMYHOJE(PHUIUTOB, IPUUYNH UX BOZHUKHOBEHHUS U NMATO(PU3MOIOTHYECKUX U3MEHEHUHN KakK CJe/ICTBUE
3TUX HapylieHui B Makpoopranuzme. C Hagana 80 ro1oB yBenu4eHue yuciia 00ae3Hel yenoBeka cTalu
CBSA3BIBATH C YXYALIEHHUEM COCTOSIHMSI OKpPYKAIOIIEeH Cpelpl aHTPONOTE€HHOIO IPOUCXOXKJIEHUS,
BBICOKOW CTEMEeHbI0 ypOaHW3allM{, TUMOAMHAMHUEH, XUMHU3AlHMEH CebCKOXO3SICTBEHHOIO U
MIPOMBIIIJIEHHOTO [POU3BOJICTBA, IIMPOKUM BHEIPEHHEM B OBIT W 3ApaBOOXPAHEHHE HOBBIX
XUMHUYECKUX COCTMHEHUN CUHTETUYECKOU MPUPOJIBI.

[lepeuncnennple MOAX0AbI K MOHUMAHUIO MPUYMH BO3HUKHOBEHHS 3a00JI€BaHUM 0O0bEeTUHSET
MMOHMMAaHMEe, YTO MEepBUYHAS POJib B (OPMUPOBAHUHU TaK Ha3bIBAEMbIX ''COMATHYECKHX' 3a00JeBaHUIl
OTIPEEISICTCS. M3MEHCHUSAMH B (DYHKIHMSAX U OMOXMMHYECKUX PEAKIHIX dyKapuoTHYeCKuX™*(6) KiIeTok
OpraHoB M TKaHEW 4eJoBeKa. JTO SBMJIOCh OCHOBOHM Ui pa3paOOTKH OOJBIIMHCTBA COBPEMEHHBIX
JIEKapCTBEHHBIX IpenaparoB. brarogaps mNpou3BOJCTBY MOAOOHBIX (apMalleBTUYECKUX CPENCTB,
BBICOKOMY YPOBHIO MEJMIIMHCKOTO OOCITY)KUBAaHUS U PaHHEH AMAarHOCTUKH BBICOKOPA3BUTHIM CTpaHaM
yAaeTcs CIACp)KHUBaTh JAIbHEHIINI POCT 3a00JIEBA€MOCTH M CMEPTHOCTH HaceieHwus. JlampHelree
pa3BuTHE (PapMaleBTUYECKON MPOMBIIUIEHHOCTH Ha OCHOBE JOMUHUPYIOLIEH B HACTOSIIEE BpeMs
KOHIICTIIIMK 37I0POBbsI M TPUYUH 3200J€Ba€MOCTH caMO TI0 cebe CImocoOCTBYET MPOIOKCHHUIO
3arpsA3HEHUs] OKpY’Kalollel cpelbl, BO3HUKHOBEHHIO HOBBIX 3a00JIEBAHMI U YBEIMUYCHHMIO YHCIA
3a00JI€BIIMX HM3BECTHBIMM B HacTosllee BpeMs Oosie3HAMHU. TpaiuIMOHHBIE MOAXObl MOCIEAHUX
JECATUIETUH K IpUYnHaM (pOPMHUPOBAHUS MHOTHUX PacpOCTPAHEHHBIX 3a00J1€BaHUN YesoBeKa 0oJble
HE Jal0T KOHCTPYKTHBHBIX MJEH M IpeUIoKeHUH K pa3paboTke BBICOKOI(P(PEKTUBHBIX CPEIACTB U
IIPUEMOB NPOQHMIAKTUKUA U JIEYEHHUS aTepoCKIepo3a, T'MIEPTOHMH, HOBOOOpPAa30BaHUil, ajuleprui,
JIPYTUX MATOJIOTUYECKUX COCTOSIHUMA M CHHIPOMOB, YUCIIO CIIy4aeB KOTOPBIX MEMAJIEHHO, HO HEYKIIOHHO
BO3pacTaer.

B 1985 rony 3apybexxnsie uccinenoatenu S.B. Eaton 1 M. Konnor BeICKa3aii rumnoTesy, 4To
poct 6o0Jie3HEN IMBUIM3ALMU BO BTOPOi nojioBuHE XX BeKa 00yCIOBIIEH TEM, YTO IT'€Hbl COBPEMEHHOTO
4eJI0BEKA, aJallTUPOBAHHBIEC B TEYCHHUE ITIOYTH MUJUIMOHA JIET BOJIIOLIMU K )KU3HEHHBIM YCTOSM M MHILE
IIPEIIECTBEHHUKOB, OKa3aJlCh HEJAOCTATOUYHO YCTOMUMBBIMU K PE3KMM HM3MEHEHHsIM o0pa3a KU3HU
yejoBeka 3a nociaenuue 100-200 mer.

Bo Bce Bpemena mpobiema nuu ObUla OJHOW M3 CaMbIX BaXHbBIX, CTOALIMX Mepen
YeJI0BEUECKUM 0011ecTBOM. [leficTBUTENBHO, aHAIU3UPYs KYJIbTYpHbIE TPAJAULUHN U 3aKOHBI, CBSI3aHHbIE
C TUTMEHOM MUTaHWs HALUX JIPEBHUX MPEIIECTBEHHUKOB, )KUBIIKNX B Meconotamun, Erunre, Kurae u
npyrux crpa”ax [lansHero m Cpennero Bocroka, [IpeBneit I'penuu m PuMckol MMIEpuH, MOXKHO
OOHapyXHUTh CBHJIETEIBCTBA TOTO, YTO €Ill€ HECKOJBKO THICSY JIET Ha3aJ JOMHUHHUPOBAJIO NMOHUMaHHE,
YTO 3JI0pPOBbE YEIOBEKa B HaMOOJbIIEH CTENEHU ONpPENeNsIeTcsl XapakTepoM M MOJHOLEHHOCTBIO €ro
MUTAHUS, CTENIEHbIO (PU3MUECKON aKTUBHOCTH, TAPMOHUH JIyXa U COLMAIBLHON yIOBIETBOPEHHOCTH.

Beinarommiicst pycckuit pusnonor W.I1. ITaBnos npu Bpydenuun emy B 1904 rony HobGeneBckoit
IPEMUU THCAI, YTO "HAJ BCEMH SBICHHMSIMHU UEIOBEYECKOM KM3HM TOCHOJCTBYET 3ab0oTa o xiebe
HacymHoM. OHa mpeicTaBisieT cOOOH Ty JpeBHEHINyI0 CBA3b, KOTOpas OOBEIUHSET BCE >KUBBIC
CyllecTBa, B TOM YHCJIE U YEJIOBEKA, C OKpYXaromeh ux npuponoi”. 9to Beipaxkenue MN.II. IlaBnosa
KaK HeNb3s JIydlle MOJYEepKHBAaeT 3HAYMMOCTh MUILEBOro (akropa B (OPMHPOBAHUU 3I0POBbS H
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IIOJIHOLICHHOCTH  U3HU  uenoBeka. llogcumraHo, dYro Ha  MPOTSIKEHUHM  CBOEH  KU3HU
CPEIHECTATUCTUYECKUM UeIOBEK CheaeT 0K00 60 TOHH pa3IuYHbIX IPOIYKTOB MUTAHUS.

KonunuecTtBo M CcTpyKTypa mOTpeOasieMO MUIM B 3HAYUTENILHOM CTENEHU TAKXKE CBS3aHbI C
(GU3NYEeCKON aKTUBHOCTBHIO YENIOBEKA, €r0 TNCHUXHMYECKHMM COCTOSTHUEM U COLMAIBHBIM TIOJI0KECHHEM.
CornacHO COBPEMEHHBIM TPE/ICTABICHUSM PAalMOHAIBHOE MHUTAHUE JIOJDKHO 00ECIEUnBATh YENIOBEKY
paBHOBECHE MEXAYy IOCTYMAIOMIEH W pacxoayemMoil sHeprued (OamaHC SHEPruu), yIOBIECTBOPEHHUE
NOTPEOHOCTH OpraHu3Ma B HEOOXOJMMOM KOJMYECTBE OPraHWYECKUX W HEOPraHMUECKUX COCAMHEHHH
(bamaHCc TUTACTMYECKOTO Marepuasia), COONIOJICHHE peXuMa MHUTaHusA. TakuM oOpa3om, C
OOIICTIPUHATON TOYKH 3PEHHS, MHIIEBBIE MPOIYKTHl MPEJICTABISIOT COOOM HSHEPreTUYecKuidl u
OMOCHHTETHYECKUI Marepuan >KUBOTHOTO W PACTHTEIBHOTO IPOMCXOXKICHUS, HCIOJIb3yeMBbId B
HaTypaJlbHOM WM I[epepadOTaHHOM BHJAE€ B KayeCTBE MCTOYHHMKA DJHEPIUM, IUIACTUYECKUX U
BKYCOapOMaTH4YE€CKUX KOMIIOHEHTOB, HEOOXOIUMBIA HJs1 POCTa, PA3BUTHS U (DPYHKIUOHHPOBAHUS
OpPraHOB M TKaHEW YeJIOBEKa.

Pe3ynbratel nccnenoBanuil M HaOMOAEHUI yOEAUTENBbHO NOKA3bIBAIOT, YTO MPOIYKTHl TUTAHUS
007aal0T HE TOJIBKO MUTATEbHOM I1IEHHOCTBhIO, HO U PETYIUPYIOT MHOTOYMCIEHHbIE (YHKIMH U
OMOXMMHMUYECKHUE pEeaklUyd OpraHu3ma. B cBs3u ¢ 3TuM cranu oOCyXIaTbCcsi BOIPOCHI HE TOJBKO
PaIMOHAIBLHOTO, HO U TaK HAa3bIBAEMOTO 3/I0POBOT0 MUTAHUS.

Mo 3m0poBbIM THTaHKEM *(7) MpeIaraeTcs MOHUMATh YIIOTPEOJICHHE B MUY TAKUX MUIIEBBIX
cyOCTaHIIMI, KOTOphIE B MAaKCHUMAaJIbHON CTENEHH YIOBJIETBOPSAIOT TMOTPEOHOCTH dYeloBeKa B
SHEPreTHYECKUX, IUIACTUYECKHX W PETYIATOPHBIX COEAMHEHMSIX, 4YTO IO3BOJIAET MOJIEPKUBAThH
3I0pOBbE U MPEeNOTBpallaTh BO3MOXKHOCTh BO3HHMKHOBEHHUS KaKHUX-IMOO OCTPBIX M XPOHUYECKHX
3a00JIeBaHU.

Poct uyncia "OosiesHel nmuBMWIM3ANMU" B HAWOOJBIIEH CTEIEHW B IIOCIEOHHUE IECATUIECTHS
00yCIIOBJIEH YBEIMYEHHEM CTPECCOBBIX BO3JCHCTBUII Ha 4YeNOBEUECKYIO0 MOMYINSIHIO, CHUKEHHEM
(¢u3nuecKoil aKTUBHOCTH, BHEJIPEHHEM COBPEMEHHBIX TEXHOJOTHI BbIpallUBaHUS, XpaHEHUS,
MOATOTOBKHM TMHIIEBOIO CBHIPhS M MNPOAYKTOB MHUTAHUSA (CTUMYISATOPHI pOCTa, YCHIUTENIH BKYCa,
ctabunu3aTopsl). OCOOEHHO CYLIECTBEHHO 3TH U3MEHEHUS 3aTPOHYJIM MHUILEBON pallOH U MPUBBIYKU
npuema nunm. [lonTBepikneHueM 3TOro Te3uca Ciy>KaT HaOMIOACHUS 3a KUTENISIMU TeX PErHOHOB
3eMHOI0 IIapa, B YCTOM, YXU3HU KOTOPBIX €llleé HE MpPOHHUKIA COBPEMEHHAas UMBHIM3auusa. Tak, y
KOPEHHOT'O HAaceJeHUs MHOTUX OCTPOBOB MUKpOHE3UHU, MTyOUHHBIX Tepputopuii Appuku u FOxHo#
AMepUKH, MHUTaHHE KOTOPBIX MaJI0 OTJIMYAeTCs OT TAaKOBOTO OT HMX APEBHUX MPEAIIeCTBEHHUKOB,
MPAKTUYECKU OTCYTCTBYIOT NPU3HAKU aTEPOCKIEepO3a, caxapHOro auadera, OpPOHXHAIBHON acCTMBI.
YacTtoTa BO3HMKHOBEHUSI paka JETKHX, TOJCTOW KHILIKH, TPYAHON >Keje3bl, UH(PAPKTOB, UHCYIIBTOB,
caxapHoro auabera v qpyrux OoJie3HEeW MUBUIM3AIMN BO MHOTO Pa3 HUXKE, YEM Y JKUTEJIEH Pa3BUTHIX
ctpan EBpombl, Amepukun u Asun. HaOnrogeHus, npoBeleHHbIE Ha NPOTSHKEHUH HECKOJIBKUX
necsaTuieTuii 3a 17 pasnuyHBIMH 3THOCAMH, MPOKHUBAIOIIMMH B CEBEPHBIX M B CYOTPONHYECKHX
obnactsax CIIA, mokaszamu, 4TO y MpEACTABUTENEH TeX HApPOJHOCTEH, KOTOpbIe MPUHSIN TaK
Ha3bIBA€MBII 3araJHOEBPONECHCKUIT 00pa3 KU3HU, YAaCTOTAa BO3HHUKHOBEHHS CEPACYHO-COCYIHCTHIX
3a0oJieBaHMii Bo3pocia B 8-12 pa3, SJHIOKPUHHBIX HAPYIICHUN - B 5 pa3 MO CPAaBHEHUIO C TEMU, KOMY
yIajgoch COXPaHHUTh TPAAUIIMOHHBINA ykias ku3HU. Cpelln STHHUYECKOTO HAaCENIeHUsl, POA0IIKAIOIIETO
COXpaHATh TPAIUIMOHHBIA A7 HUX 00pa3 >KM3HM, NMPAKTUYECKH OTCYTCTBOBAJIM TAaK Ha3bIBacMble
ayTOMMMYHHBIE 3a00JieBaHMs, KpailHe peaKko OOHapYKMBAJIMCh aJUIEPrUYecKue MPOSIBICHUS.
CpaBHUTENBHBIN aHAIW3 IOKa3aj, YTO MUIIEBOW PAallMOH COBPEMEHHOIO XUTEN TaK Ha3bIBAEMBIX
LIUBWIM30BAaHHBIX CTPAaH MHUPA COJCPKHUT OOJbIIOE KOJIMYECTBO >KHPA, MOHOHEHACBHIIIEHHBIX U
HACBILEHHBIX JXUPHBIX KHCJIOT, MOBAapeHHOM cosd. [Iuma »uTenel, KOTOPBIX MaJlo KOCHYJIach
COBpEMEHHas IMBUIIM3AIUs, OOoraTa HEHACBIIIEHHBIMU KUPHBIMU KUCIOTaMU, MUHEPAJIbHBIMU COJISIMH,
n3onpeHon aMu *(8) (mpeAecTBeHHUKY JTUMUI0B), BUTaMHHAMH A 1 C, MUIIEBBIMH BOJIOKHAMH.

3a mocneqHue IBECTH JIET HAOMI0IaeTCsl CHUYKEHNE YCTOMYMBOCTH YeJI0BEKa K BOSHUKHOBEHUIO
Pa3NUYHBIX OCTPHIX M XPOHUYECKUX 3a00JIeBaHUil, OJHON M3 MPUYHMH CIYXHUT U3MEHEHHE IHUIIEBOTO
MOBEJICHUS - YBEJIMUECHUE YIOTPeOIeHHs B MUY padUHUPOBAHHBIX MPOIYKTOB (caxap, pacTUTEIbHOE
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U CIIMBOYHOE MACIO, KPETKUE aJKOTOJIbHBIE HAMUTKW). PaduHuUpys TpOayKThl mMUTaHus, youpas Tak
Has3pIBaeMble OaTAaCTHBIC BEIISCTBA, YEIOBEK HA MPOTSHDKEHWHM MHOTHX IOCIETHUX JECATHICTUN
CO37aBaJl MPOIYKTHI MUTAHUS, 00OTAIIEHHBIC JIETKO YCBaMBAaeMbIMU yriieBoJgaMu. B pesynbrate ObuH
MOJIYyYEHBI MPOJYKTHI, JIMIIEHHBIC MHOTUX BHTAMWHOB, PACTHTEIBHBIX BOJIOKOH W JAPYrUX, KpaiiHe
HEOOXOIUMBIX ISl 3JIOPOBbS W MMMYHHUTETAa IHINEBBIX KOMIOHEHTOB. [lOCKOIBKY 00pa3 KU3HU
COBPEMEHHOTO YEJIOBEKA XapaKTepU3yeTCsl MaJONOJBMKHOCTHIO, U30BITOUHOE KOJMYECTBO KaJIOpUH,
M0JIy4aeMoe B pe3yibTaTe YHoTpeOueHus: pahuHIPOBAHHOTO caxapa, IPUBOAUT K pUCKaM 3a00JIeBaHHiA
MO/DKEITYI0YHOM KeJIe3bl, MOBBIMICHHOMY BBIOPOCY WHCYJIHHA, CHUKCHHIO O0pa30BaHUs B KJIETKAX
TJIMKOTeHA M, KaK CJICJICTBHE BCETO 3TOT0, OTIOKCHHIO M30BITOYHOTO KOJHMYECTBA KHPA, PA3BUTHIO
0oJe3Hel CHCTeMBI KpOBOOOpAIIEHUS, CaXapHOTO hadeTa.

Crnenytomeil 0COOEHHOCTBIO M3MEHEHHS! JUEThl COBPEMEHHOI'O YEJIOBEKa, SIBJISIETCS DPE3KOe
YMEHBIIIEHUE TIOCTYIUICHHS] B OPraHU3M C MHUIIEH MOJIOYHOKHCIBIX OakTepuil. B HacTosimee Bpems
JKUTETW Pa3BUTBHIX CTpaH yIOTPEONAIOT B MWUIMOHBI W Oojiee pa3 MEHbIIE TOJI0OHBIX
MHUKPOOPTraHW3MOB, YeM HX JIpEBHUE MPEAIMISCTBCHHUKH. Hamm mpeaku uisi COXpaHEeHUs MPOJTYKTOB
MUTAHUS UCTIOIB30BANIN JIUIIh €CTECTBEHHBIE CITOCOOBI KOHCEPBAIIMH: BHICYIIIMBAHUE WU TTPUPOTHYIO
(dbepMeHTaIlMI0O 32 CYET MOJIOYHOKHCIBIX W JIPYTUX MHUKPOOPraHU3MOB, CIIy4ailHBIM 00pa3oM
MOMAJAIONIMX B PACTUTEIBHYIO W KWBOTHYIO TIMINy U3 OKpyXaromied cpenbl. B pesynprare
(dbepmMeHTaIlMd MHOTHE TIPOIYKTHI 000TaIaInch MUJUIHAPAAMU MOJIOYHOKUCIBIX OaKkTepuil, rpuboB u
NPOJYKTaMH MX MeTabonu3Ma (JIeTydhe >KUPHBIC KHCIOTHI, TEeNTH/bI, MOJTUaMHUHbI*(9), BUTaMHHBI,
AHTUOMOTHKOCXOXKHUE CYOCTaHIIMH), KOTOpbIE, TIOMAB B TMHUIIEBAPUTEIBHBIA TPaKT, BHOCHIIH
CYIIIECTBEHHBIM BKJIaJ B MOJAJEpKaHUE WX 30poBbs. K cokanmeHuto, n3-3a BHEAPECHUS TEPMUUYECKON
00pabOTKM TPOJYKTOB THTaHUS, aOCOJTIOTHOE COJEp)KaHHME TOMAJAIINX B OPTraHU3M YeJOBEKa
MOJIOYHOKUCIIBIX ~MHUKPOOPTraHM3MOB 3aMETHO YyMeHbIIMJoch. Kak creacTtBue 3TOro, Cpoku
dbopMHUpOBaHHS HOPMAJBHOM MHUKpPOQIIOPHI PE3KO BO3POCIH, HM3MEHWICS KAuyeCTBEHHBI H
KOJIMYECTBEHHBIN €€ COCTaB. DTOMY TaKXe CIIOCOOCTBOBAJIO IIMPOKOE HCIOJIB30BaHHE B XX BEKE
aHTHOMOTHKOB.

BaxxHoii 0COOGEHHOCTBIO COBPEMEHHOW IMETHI SBISETCS TakkKe HW3MEHEHHE COCTaBa U
COOTHOIIEHUS, YHNOTPeOIsseMbIX B MHINY KOMIIOHEHTOB, YYacCTBYIOIIMX B OOECIIE€YeHHWU OpraHu3Ma
IUIACTUYECKUMU U PEryIATOPHBIMU COCIMHEHHUSIMH. YTMOTpeOJIeHHe MPEeUuMYyIIECTBEHHO IMHIIU
pacTUTENBHOTO# (KOPEHBS, OPEXH, TUIOJBI, 3€JICHb, I'PHOBI, AT0JbI, (PYKTHI), PEKE PHIOBI M Msica
MpPUBOAMIO K (OPMUPOBAHUIO pallMOHA MeHee O0oraToro OeNKOM, HO COJAEPXKAILUM CYHIECTBEHHO
00JIbIIIee KOJTMYECTBO MUHEPATbHBIX COJICH, MUIIEBBIX BOJOKOH, aHTHOKCHIAHTOB. B HacTosIee BpeMs
cpenHectatucTuueckuii yenoBek B 10-20 pa3 Oosbline yrmoTpeOssseT CoJie HaTpus, B 4YEThIpE pasa
HACBIIEHHBIX KUPHBIX KHUCIOT. COOTHOILIEHHE OoMera-6 K oMera-3 »HUpPHBIM KHCJIOTaM B IHILEBBIX
MPOJYKTaX, HUCHOJB3YeMbIX B MPOILJIOM CTOJNETUH, OblIO0 2:1. Y COBpPEMEHHBIX 3CKHMOCOB 3TO
cooTHoIeHue paBHsiercs 1,7:1, y kopeHHOro HaceneHus: SIMoHUM 3TO COOTHOIIeHHe Onn3ko k 12:1. Y
COBPEMEHHBIX J>KHUTEJeH KOHTHHEHTAJIBHBIX T'OCYJApCTB COOTHOIIEHHWE 3TUX KHUCIOT B MHINE HOCUT
oOpaTHbBIi XapakTep, U MOpoil MoxeT aocturath 50:1, 4TO HE MOXKET OJIaroNmpHUsTHO CKa3aThCs Ha
3JI0pPOBBE.

OtmedaeTcsi CYIIECTBEHHOE CHIDKEHHE YPOBHS HEOOXOJMMBIX  YEJNOBEKY  IMHILIEBBIX
UHTPEUEHTOB MpU MpUroToBIeHNH Nuiiu. CoBpeMeHHbIe METObl 00pabOTKM MUILEBHIX MPOAYKTOB
KaK JUIs HEMOCPEACTBEHHOTO WX MOTpeOJeHHs] B MUINY, TaK U JUIA JJIUTEIBHOTO XPAHEHUS TaKkKe
BHOCSIT CBOW HEONAronpusATHBIN BKJIAJ B JUETY HAIIETO0 COBpeMEHHUKAa. [IpupyduB OroHb, a 3arem,
pa3paboTaB Apyrue IpUeMbl TEPMUYECKOHN, PU3NIECKON U XUMHUECKOH 0OpabOTKU MUILH, YEIOBEK B
3HAYUTEIBHON CTENEeHH COKpaTWJI €€ THUTATEIbHYI0 I[€HHOCTh, pPa3pylluid Te €€ KIIUYeBhIe
KOMITIOHEHTBI, KOTOpbIE KpaiiHe HYXHBI, A HOPMAalbHOTO (DYHKIIMOHHUPOBaHUS opranmsma. K
CO’KaJICHHIO, COBPEMEHHAsi MUIIEeBas MPOMBIIIJICHHOCTh, Malio OOpaimiaeT BHHMaHUsS Ha TO, 4YTO
BOKHEHIIIME KOMIIOHEHTHl MHIIM Pa3pylIalOTCsS TPU OYHUCTKE, BBICYIIMBAHWH, HArpeBaHUM U TPHU
3aMOpakUBaHUU. Tak, B MPOIECCE OYMCTKU 3€PHO YTPAYMBAET CBOU BaXKHBIC IHIIEBHIC DIEMEHTHI,
pacmoio’KeHHBIE B 000JI0YKEe 3€pHA - BUTAMUHBI, aHTUOKCUAHTHI, aMUHOKUCIIOTHL. Ecu paccMoTpeTth
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BCE JTalbl MPUTOTOBJICHUS MHIIEBBIX Macell M KHUpa, TO MOXHO YOEIHUThCS, Y4TO CO cOopa CeMsH H
3€peH, WX BBICYIIMBAHUS, OYUCTKH, Pa3JaBiIMBaHUs, HAPEBaHUS, SKCTPAKIUHU, OTAEICHUS, OUUCTKH,
yCTpaHEHHUs 3amaxa, B TOW WM MHOM CTENEeHN KOHEUYHBIM MPOJYKT JIMIIAETCS KIIOYEBBIX MUTATEIBHBIX
KOMIIOHEHTOB B Pe3yJIbTaTe CAMOOKHUCIICHHS, THIPOJIN3a, HU30MEPU3AIINH, YTPATHI TOKO(EPOIIOB.

B kauecTtBe mpumepa 3aBUCUMOCTHM LEHHOCTH JUIsSl 3/I0pPOBbS YEJOBEKA MPOIYKTa IMUTAHUS OT
CBIPbsl MOTYT OBITh JJAHHBIE O COCTABE€ HEHACHIIIEHHBIX KUPHBIX KUCIOT B MOACOIHEYHOM Macie. [lpu
MIOJIyYUEHUU Macjia M3 CeMEeYeK IOJICOJIHEUHMKA, B3SThIX Ha 10-i1 1eHb, COOTHOLIEHHWE B T'OTOBOM
NPOAyKTe omera-6/omera-3 paBHO 3:8, mpH HUCIOIB30BaHUM CcOOpaHHBIX cemedeKk Ha 30 1eHb 3TO
cooTHoweHue pocruraet 12:1, a Ha 90 neHp oT uBereHus - 24:1. 3eneHble OaHAHBI XapaKTEPU3YIOTCS
MEHBIIIUM TJIMKEMUYECKAM HHIECKCOM, YeM JKEIJIThIE CIeNible OaHaHbl, MOCKOJIBbKY MOCIEAHUE COepKaT
Oonbiie OBICTPOYCBOSEMBIX caxapoB. Hamum mnpeaku NpeuMyniecTBEHHO YNOTpeOasuin (pyKThl U
OBOIIM 33JI0JITO JI0 TOTO, Kak OHU co3peroT. DpyKThI 1 0BOILIM 001a/1al0T MOIIHBIM aHTUMYTareHHbIM U
MIPOTUBOPAKOBBIM 3¢ (deKkToM, Onarogaps HaJUuMI0O B HUX OOJIbLIEr0 KoJMYecTBa (IABOHOWIOB U
riyratnoHa. OCOOEHHO MHOTO aHTHUOKCHJIAHTOB B OKpAIIEHHBIX OBOIAX U (PPyKTaX. DTO MOCITYKUIIO
OCHOBaHHMEM  AMEpHUKaHCKOMY IPOTHBOPAaKOBOMY  OOIIECTBY pPEKOMEHJOBATH  €KEIHEBHOE
yHoTpeOaeHNe KaXKIbIM B3pPOCIBIM YEJIOBEKOM OT MSATH IO BOCBMH Pa3jMYHBIX CBEKUX OBOLIEH U
¢bpykToB. B mpouecce mpuroToBiIeHUs MUK 3HAYUTEIbHOE KoudyecTBO (0T 5 10 80%) pacTUTEIbHBIX
AHTUMYTAreHHBIX CcyOcTaHmuii paspymraercs. 90% pwiObero xupa, 6oratoro omera-3 KHCIOTaMU B
mpolecce TOJArOTOBKM —MMOJBEpraercid T'HAPOTEeHU3aluu, KOTOpas yAaldseT »d3TU [PUPOIHbIE
aHTHOKCHJAHTHL. bojee TOoro, ucxoas U3 TEXHOJOTHYECKOW 11€1eCO00pa3HOCTH B YIIEpO MOJIE3HOCTH
JUTSL 37I0POBBSI, PACIIMPSIOTCS TIOCEBHI W BBHIPAIIMBAHHE T€X PACTCHHH M JKUBOTHBIX, MPOIYKTHI W3
KOTOPBIX JIy4yllle XpaHATCS, HO JIMIIEHbl CTOJb HEOOXOJMMBIX JJIsi OpraHu3Ma 4eJoBeKa JIeTKO
paspyliaeMbIxX MUIIEBbIX KOMIOHEHTOB. Harpumep, mproOpUTeT OTAAETCSl pACTEHUSIM, B MAciie KOTOPBIX
00JIbIIIE COJIEPIKUTCS KUPOB, OTHOCSIIUXCS K KJIAcCy OMera-6 BMECTO OMera-3, MOCKOJIbKY MOCIeIHNE
OBICTPO OKHUCIISIIOTCSI M CYILIECTBEHHO COKpAIIalOT CPOKU T'OJHOCTH MUIIEBOrO MPOAyKTa. Mexay Tem
MOCJIEHASl TpyNNa HEHACHIIEHHBIX JKUPHBIX KHUCIOT, OYyAy4Yd TMPUPOTHBIM aHTHOKCHIAHTOM,
HeoOxouMa JUIsi HOPMAJbHOTO (DYHKIIMOHMPOBAHMS MPAKTUYECKH BCEX KJIETOK OpPraHOB M TKaHEH
YeoBeKa.

B pe3ynbrare aHTPONOreHHON NESATENBHOCTH CEbCKOXO3SIICTBEHHBIE YroJibsg OOCHHSIOTCS U
UCIBITHIBAIOT JEQUIMT MUTATENbHBIX BelecTB. Kak ciencTBue 3TOro, BO MHOTHUX CbhbeIOOHBIX
PaCTeHMSIX YMEHBIIACTCS COJCpKAHUE >KU3HEHHO BAXKHBIX coeAuHEHUU. [lo maHHBIM aMepUKaHCKUX
uccnenonateneit, 80% mnou CHIA He MOryT B Hacrosiee BpeMs YIOBJIETBOPUTH MOTPEOHOCTH
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp B MHUHEpaJlax U UX KOMIUIeKcax. B pesynbrare, ecian B Hauane XX
Beka B 100 r mmuHara coxaepxaimock 157 wmr sxeneza, To B 1968 roay KOJUYECTBO 3TOTO
MHKpPO3JIEMEHTA B JAHHOM pacTeHuu ynayio 1o 27 mr, B 1979 - no 12 mr, a B HacTosiee BpeMs ero
MeHblIe 2 Mr. [lis ynoBIeTBOpEeHUsI CyTOUHOM MOTPEOHOCTH B3POCIOrO POCCUSIHUHA B )Kelle3e mepen
MepBOil MUPOBOM BOMHON AOCTATOYHO OBLIO CHECTh JABa KPYMHBIX siOjoka. B HacTosIee BpeMs naxe
ynotpebienue 1 Kr 010K He BOCIOJIHHUT CyTOYHbIE TOTPEOHOCTH B 3TOM MUHepaie [8].

WN3menunace commanbHas CTPYKTypa HaceleHHUs, B pe3yJbTaTe B HACTOAILIEE BpeMs
3HAYUTENIbHAA YacTh HACENEHUsS MPOKMUBAET B MPOMBIILJICHHBIX [EHTPaX M, NMEpecTaB y4acTBOBATh B
HEMOCPEACTBEHHOM IMPOU3BOACTBE MPOAYKTOB MUTAHUS, MPAKTHUYECKH JIMIIEHA HATYypalbHBIX CBEXKHUX
CENIbCKOXO3SUCTBEHHBIX TPOAYKTOB MUTaHUSA. B pe3ynpTaTe HHTEHCU(DUKAIMH MPOMBIILIEHHOTO
MPOM3BOJICTBA C HCHOJIb30BAaHUEM YIOOpEHHH, TepOHIHI0B, (PYHTUIHIOB MOIy4aeMbIe MPOTYKTHI
MUTAaHUS CTald CYIIECTBEHHO YCTyNaThb IO COJEPKAaHUIO >KU3HEHHO HEOOXOIMMBIX MHIIEBBIX
CyOCTaHIIM{ B JECATKH pa3 TeM TMPOAYKTaM, KOTOpble TMPOU3BOAMIUCH TO TPaAUIUOHHBIM
TEXHOJIOTHSIM.

OrnpeneneHHOe 3HAYEHHE B HEIOCTATOYHOM MOHMMAHUM B COBPEMEHHBIX YCIOBUSX BaXKHOCTHU
WCIIOJIb30BAHUS B €KETHEBHOM PAIIMOHE YEJIOBEKA HEAOCTAIOIIMX KU3HEHHO BAXKHBIX PETYISATOPHBIX#H
MMEET M CIIOKMBILIASACA CHCTEMa TOBAapHO-JCHEKHBIX OTHOIIEHUH B 00NacTH 3paBOOXPAHCHUS.
[TpousBomuTenu ¢apManeBTUYECKUX MpenaparoB, TOPMO3AT BHEAPEHHE B TOBCEIHEBHYIO KH3Hb
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rpaXaaH MPOOMOTHKOB M TMPOAYKTOB (PYHKIMOHATBHOTO THUTaHUS. J[is yiydiieHus CuTyamuw,
TpeOyeTcss orpoMHasi MPOCBETUTENbHAS padoTa, 9YToObl yOoeuTh HaceneHue Poccuu, B 3HAYMMOCTH U
MOJIE3HOCTH IIUPOKOTO UCTIOIB30BAHUS B PALIOHE MUTAHUS IPOAYKTOB (PYHKIIMOHATFHOTO Ha3HAUCHHS
(nuieBbie MPOayKThI-aaantoreHsr*(10)).

B mHacrosimee BpeMs TOpPUXOAUT IOHMMAHHE HEOOXOTUMOCTH 3aMEHBl  KOHIICTIUHU
palMOHAFHOTO TMUTAaHWS HAa KOHIEMIMIO ONTHMAJIBHOTO 3/0pOBOr0o nuTaHus. llapamurma wuaeu
YIIOBJIETBOPEHHSI TOJI0J]a U MUIIEBOM O€30MacCHOCTH MEHSETCS MapagurMOi PacCMOTPEHUS THIIH, KaK
BaXHEWIIETO0 (aKTopa COXpAaHEHUS W YIYYIICHHS 3I0POBbS, CHIDKCHHS PUCKOB BO3HUKHOBEHHS
3a00JICBaHHI.

B mocnemHue romel BO MHOTHX CTpaHaX MHUpa PsAAOBBIC TMOKYIATENXd MHUIIEBBIX MPOIYKTOB
00€CTIOKOEHBI HE CTOJILKO TEM, COJIEPKHT JIU THIA JOCTATOYHO KAJIOPHH ¥ IIACTUYECKUX CYOCTaHITHMA
U YIOBJIETBOPSIET JIM OHA BKYCOAQpPOMATHYECKHM 3allpocaM, CKOJIbKO OKAa3bIBACT JIM BHIOpaHHAS WUMH
NuIia 0XHUAaeMbI  0310pOoBUTENbHBIN 3(pdexT Ha opranusMm. IlpoBenennsiii B 15 cTpanax
EBpomnetickoro coro3a B 1996 rogy ompoc nmoutu 15 000 B3pocibix droaeit mokaszan, 4ro 9% u3 HUX
MIPEKJIE BCETO MPHU BHIOOPE MPOJYKTOB IMUTAHUS 3ayMBIBAIOTCS HAJl TEM, KAKOW TIO3UTHBHBINA dPQPEKT
Ha MX 3/I0pOBbE OKaKET BBIOPAHHBIN MMHU MPOIYKT. 32% ONpOLIEHHBIX OTMETUJIM, YTO yKa3aHHs Ha
BO3MO’KHOE 037I0pPOBUTEIIHHOE JICHCTBIE BRIOPAHHOTO MMM MPOIYKTA MPH €T0 MOKYITKE UTPAIOT BaXKHOE
3Ha4YeHne. TakuM 00pa3oM, MpoIecC MOHWMaHHWS W OCO3HAaHUS 3HAYCHHS HE3aMEHUMBIX (DaKTOPOB
MUTAHUS B IPOQIIIAKTHKE HAPYIIEHUSI 3I0POBbS, YBEIMYCHUH MPOJIODKUTEIFHOCTH KU3HHU, HAJaJICs -
JIOAW BCE dYalle NMPUOEraroT K WCIOJB30BAaHUIO OMOJOTMYECKH aKTUBHBIX J00aBOK, BKIIOYCHHUIO B
paIoH MITaHus PYHKIIMOHAIBHBIX TTPOYKTOB.

[Mutanne NOKHO (GOPMUPOBATHCS HA OCHOBE KITFOUEBBIX MPUHITUIIOB 3I0POBOTO MHUTAHUS C
y4eToM (DaKTHYECKUX DHEProTpaT, BEIMYMHBI OCHOBHOTO OOMeEHa, Bo3pacTa. OCOOCHHO 3TO Ba)KHO B
JIETCKOM BO3pacTe.

310poBOE TUTaHWE - OJHO U3 0a30BBIX YCIOBUH (QOPMUPOBAHUS 3I0POBBS JI€TEH, HX
rapMOHUYHOTO pocTa U pa3Butus. HesmopoBoe muieBoe noseneHue GOpMUPYET PUCKU HM30BITOYHOMN
Macchl Tena, caxapHoro auabera, 3a0o0jieBaHUN OPraHoOB IMUIIEBAPEHUS, DHAOKPUHHOW CHCTEMBI,
cucteMbl KpoBooOpameHusi. IloaTBepikieHHEM pPHUCKOB CHyXaT pPETUCTPUPYEMbIE [OKa3aTelu
3a00JI€Ba€MOCTH.

OcHOBHbIE MPUHIUMBI 30POBOTO TMHTAHUSA, KOTOPbIE JOJDKHBI OBITH YYTEHBl MpU
dhopmupoBanun MeHI0: 1) obecrieueHrne pasHOOOpas3usi MEHIO (OTCYTCTBHE MOBTOPOB OJIFO/I B TCUCHHE
IHS U JABYX CMEXKHBIX C HMM KaJeHJIApHBIX IHEH); 2) COOTBETCTBHE DHEPIreTUYECKON IIEHHOCTH
SHepro3aTparaM, XMkMUYECKOTo cocTaBa Oirof - (PU3MOJOTHUECKUM MOTPEOHOCTAM OpraHiu3Ma B Makpo-
U MUKPOHYTPUEHTaX; 3) HCIOJIb30BaHHE B MEHIO OJIOJ, peuenTypbl KOTOPBIX, MPeIycMaTpUBAIOT
WCIOJIb30BaHME MIAASIINX METOJOB KyIWHApHOW 00paboTkH; 4) HCIOJIb30BaHHE B MEHIO MHUIIEBBIX
MIPOJIYKTOB CO CHIDKEHHBIM COJIEP>KaHUEM HACBIIEHHBIX KUPOB, IPOCTHIX CaXapoB, MOBAPEHHOU COJH;
a TaKkKe TMPOAYKTOB COJAEp)KALIUX IMHIIEBbIE BOJOKHA; MPOAYKTHI, OOOramieHHble BHTaMUHAMH,
MHKpPO3JIEMEHTaMH, OM(PUIO- W JIAKTOOAKTEpHSIMH M OHOJIOTMYECKH AKTHMBHBIMH J00aBKaMH; 5)
ONTUMAJBHBIA PEXKUM MUTAHUS; 6) HAIUYUE HEOOXOIMMOTO OOOpYIOBaHUS W MPOYHMX YCIOBHM Ui
MIPUTOTOBIIEHUS OJIOA MEHIO, XpaHEHUs MHILIEBbIX MPOIYKTOB; 7) OTCYTCTBHE B MEHIO MPOIYKTOB B
TEXHOJIOTUU H3TOTOBIEHHUS KOTOPBIX HCIOIH30BAIUCH YCHIUTENH BKYCa, KPAacHUTENH, 3allpeleHHbIe
KOHCEPBAHTHI; MPOJYKTOB, 3alpEIICHHBIX K YIOTPEOJICHHIO; a TakKe MPOJIYKTOB C HAPYIICHHSIMHU
YCIOBUN XpaHEHHUS] U HUCTEKIIMM CPOKOM TOJHOCTH, MPOIYKTOB MOCTYMHBIIMX 0€3 MapKHUPOBOUHBIX
SApABIKOB U (Win) 6e3 COMPOBOAMTEIBHBIX TOKYMEHTOB, MOJTBEPKIAIONINX OE30MaCHOCTh MHIIEBBIX
MIPOJIyKTOB.
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PHCK 3a00JICBaEMOCTH, CBSI3aHHBIN ¢ ero Hapymenuem//I'uruena u canurapus. - 2016. - N 95 (9). - C.
868-872.

4.2.2. Tema N 2 "OcHoBbl ¢pu3nosiornu nuieBapenus'

Hens: CdopmupoBaTh mpeacTaBieHue O (U3MOJOTHM THIIEBAPEHUS, POJIH HOPMAIbHOMN
MUKPOGIOPHI KUIIEYHUKA B (PYHKIIMOHHUPOBAHUH OPraHU3MA.

KonTpoabHble BONIPOCHI:

1. Yto u3y4aer Hayka Tpooaorus?

2. Kakue BakHEWIIME KOMIOHEHTHI MUK, HEOOXOAUMBIE IS TOJACPKAHHUS HOPMAIbHOTO
oOMeHa BemiecTB, (YHKIMOHUPOBAHUS OPraHOB M TKaHEH, TAQpMOHUYHOTO pOCTa M pa3BuUTUsA, Bam
HM3BECTHBI?

3. Kakue oTaenbl NUIIEBAPUTENIBHOTO TpakTa Bbl 3HaeTe, UX pojib B MUIIEBAPEHUU.

4. Kakast pojib I€YE€HH B MPOLECCE MUIIEBAPEHUS?

5. Ha3zoBute n3BecTHbIE BaM THUIIBI IUILIEBAPEHHUS.
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6. Kakue ¢pyHKIIUHN BBINOTHSIET NUIEBAPUTEIILHBIA TPAKT?
7. llepeuncnure (GyHKIMH, BBITOIHAEMbIE HOPMAIbHONH MUKPO(IOPOii KUlleyHUKa?

CnpaBqu,le MaTepUualJibl 110 TEME:

Bonpmass ponp B UW3y4YeHHMH MEXaHM3MOB IHIICBAPEHHS W  YCTAHOBICHUH  OOLIMX
3aKOHOMEPHOCTEW YCBOCHUS MTUIIM MIPUHAICKUT akaneMuky A.M. YroineBy, co3nasiiemy B 1980 rony
HOBYIO ME&KIHCUUIUIMHAPHYIO HAYKY TPO(OIOTHIO.

Tpodonorus - 3T0 "Hayka O NUINE, MATAHUHU, MUIIEBBIX CBS3SX M BCEX MPOILECCAX YCBOCHUS
UM Ha BCEX YPOBHSIX OpPraHU3allid KUBBIX CUCTEM (OT KileTouHOro a0 Owmocdeproro)". A.M.
VYroneBsiM Oblia MpeUIOKEHAa TEOpHUsl "aJeKBAaTHOTO MHUTAaHHUA", OCHOBHBIMHU MOCTYJIaTaMH KOTOPOIO
SIBIIICTCS MTPU3HAHUE, YTO BCE KOMIOHEHTHI muinu (HyrpueHTsl™(11) u OammactHbie BernectBa*(12))
HEOOXOAMMBI TS TIOJIEP>KaHMUS MOJIEKYJISIPHOTO COCTaBa OpPraHU3Ma U BO3MEIICHHUS €T0 IIACTUIECKUX
M DHEPreTUYECKUX 3aTpaT;, BKIIOYAIOT B CE€0S MOTOKM MHUTATENBHBIX M PETYIATOPHBIX CYOCTaHIIHIA,
0ajaHC TUIIEBHIX BEIIECTB B OpraHU3Me IOJJCPKMBACTCS 3a CUET BBICBOOOXKACHHUS OTAEIHHBIX
HYTPUEHTOB M3 CJIOKHBIX IO COCTaBy MHUIIEBBIX IMPOIYKTOB 3a CYET IOJIOCTHOTO, MEMOpPaHHOTO,
BHYTPHUKIICTOYHOTO THIIEBAPEHUS, a TaKKe MHKPOOHOTO CHHTE3a OaKTepPHSIMH MHUILNEBAPUTEIBHOTO
TpaKTa.

Ucxonss w3 Teopun anexkBatHoro nutanus (A.M. VroneBa), mans  HOpMaJIbHOMN
KHU3HEIEATSIFHOCTH OPraHW3My HEOOXOJWM ITUIACTHYECKHH W JHEPreTHYECKHd MaTepHal, a TakkKe
pa3sHoOOpa3Hble PETYIATOPHBIE CYOCTaHIIMM, KOTOpPBIE IIOCTYMAIOT B OPraHUu3M C TIHIICBBIMU
MIPOIYKTaMH.

Paznuuaror mecTh BaKHEHIIMX KOMIOHEHTOB IHILU, KOTOPble HEOOXOAWMBI OPraHM3MYy JUIs
noJiep>kaHusl oOMEHa BeLeCTB, (PYHKIIMOHUPOBAHUS OPraHOB U TKaHEW, I POCTa U OOHOBIICHMS
KJIETOK OpraHu3Ma - 3TO BOJa, OEJKH, >KUpbI, YIJIEBOJbl, MUHEpPAJIbHbIE BELIECTBA M BUTAMUHBI.
[Ipexne yeM opraHu3M YCBOUT UX, OHM IOJIBEPraroTCs paclICIUICHHIO Ha 00Jiee MPOCTbIE IEMEHTHI.
D70 mpoucxouT Garofaps npoueccaM MUILEBapeHus.

[IumeBapeHue - 3T0 COBOKYNHOCTh (PU3MUECKUX, XUMUYECKUX U (PU3HOJIOTUYECKUX MPOLIECCOB,
B pe3yJbTaTe KOTOPBIX IOJ BO3AECHCTBUEM (DEPMEHTOB MMTATENIbHBbIE BELIECTBA PACILEIUISIIOTCA HA
Oosiee MpOCTbIE XUMHUYECKUE COCIMHEHMs], CIIOCOOHBIE BCAChIBAThCS Yepe3 CTEHKY JKEIyAO04HO-
KULIEYHOTIO TPAKTa, IOCTYNAaTh B KPOBOTOK U YCBaMBaThcs KJIETKaMU opranusma. [Ipu aTom B npouecce
IUIIEBAPEHUs] MUTATENIbHbIE BELIECTBA, IOCTENEHHO MPOJBUTAACh Yepe3 NUILEBAPUTENIbHBIA TPakKT,
IPOXOAAT CYMMapHOE pacCTOSIHME MOopsAKa JEecATH METpoB. OTHU MPOLIECCHl IPOTEKAIT B
OIpENIeNIEHHON IOCIIEZI0BATEIbHOCTH BO BCEX OTAENAaX IHUIIEBAPUTEIBHOIO TpakTa (MOJIOCTU PTa,
IJIOTKE, MUIIEBOJE, JKEIyAKe, TOHKOM M TOJICTON KHILIKaX C y4acTHEM IEeYEHH U KEJIYHOTO Iy3bIps,
MOJDKENTyI0YHOH XKesne3bl). ToabKo MUHEpallbHbIE COJIM, BOJIa U BUTAMHHBI, YCBAUBAIOTCS YEJIOBEKOM B
TOM BHJIE, B KOTOPOM OHM HaXOJsATCs B Iuie. benku, >Kupbl ¥ yriieBo sl MONaal0T B OPraHu3M B BUIE
CIIO)KHBIX KOMIUIEKCOB. UTOOBI OHM YCBOWJIUCH, TpeOyeTcs ClloKHas (HU3MYecKas M XUMUYecKas
nepepabotka. Kpome TOoro, KOMIOHEHTBI MUY JOJDKHBI MPEJBAPUTEIILHO YTPATUTh CBOIO BHUJOBYIO
creun(pUIHOCTb, MHAYE OHU OYAYT NIPUHUMATHCS CUCTEMON UIMMYHUTETA KaK 4Y)KEpPO/HbIE BEILIECTBA.

[TumeBapeHre HaUMHAETCS C U3MENIBYCHHUS IUIIU B POTOBOM MOJIOCTH, YBJIQXKHEHUS €€ CIIIOHOH,
NEePBUYHOTO MeTabojM3Ma W TpaHCPOpMaLMU IMOJA BO3JCUCTBHEM (DEPMEHTOB CIIOHBI (aMMia3bl,
npoTenHasbl, Junassl, (ocdarazpl, PHK-a3s1). Cpesss npoaonKUTENbHOCTh NMpeObIBaHUS MUIIM B
MIOJIOCTH PTa JIOJDKHA COCTaBIATh mopsinka 15-20 cex. B ciiyuae cokpalieHusi BpeMEHH HaxOXICHHs
IUIIKA B TOJOCTH PTa, HAPYIIAIOTCS MPOLECCHl MUILEBAPEHUS, COOTBETCTBYIOIIME JAHHOMY YYacTKY
MUIIEBAPUTEIBHOTO TPaKTa (M3MeNIbUEHUE, paciaj] KpaxMaa Ha PoCThIe caxapa).

Jlanee cienyeT Tan MepeBUKEHHE MHUILEBOTO0 KOMKA 32 CUET MEePUCTATbTUUYECKUX IBMKEHUHN
MBIIII] TJIOTKM M THUIIEBOJA B JKEIYyIOK. AKT TIJIOTaHMS BKJIIO4aeT B cebs a3y poTOBYIO
(MpOU3BONBbHYIO),  TJIOTOUHYIO  (OBICTPYIO  HENPOU3BOJBHYIO),  IHUIIEBOJAHYIO  (MEIJICHHYIO
HEMpPOU3BOJbHYI0). CpenHssi NpOJOJKUTEIbHOCTE BPEMEHH IMPOXOXKJICHHS MUILEBOTO KOMKAa yepes
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MIUIIEBOJI COCTABISIET 2-9 ceK., M 3aBUCHUT OT INIOTHOCTHU MUK, J{J1s mpepoTBpalienus o0paTHOro ToKa
OUINM, a TaKkkKe pasrpaHUyueHHss BO3JACHCTBHA Ha HeEe NHINEBAPUTENIBHBIX  (EPMEHTOB,
MULIEBAPUTEIbHBIN TPAKT 00ECIIEUEH ClIEHNAIbHBIMU KIallaHAMHU.

[InmeBol KOMOK, MOIAB B KEIIYAOK, B TEYEHUE TPEX-IISITH YaCOB IOJBEPracTCsl MEXaHUYECKOU
U XUMHYECKOH 00paboTKe (101 BO3IEHCTBUEM KETYIOUHOTO COKA U MPUCYTCTBYIOIIMX B HEM COJITHOM
KHUCJIOTBI, KOTOpast oOecreunBaeT KHUCIYI0 Cpely B JKENyJKE, BbI3BIBACT JIEHATypalMio U HaOyXaHue
O€NKOB, aKTUBUPYET IEIICHHOTCHBI, OKa3bIBaeT OakTepuuMIHBINA 3(deKkT; merncuHa - mepeBapuBacT
OeJoKcoAepIKalllie MUIIEBbIE TMPOAYKTHI). JIMMonmuTHYeckas aKTHBHOCTH JKEIyJOYHOTO COKa
CIOCOOCTBYET pACHICIICHUIO AMYJIBIUPOBAHHBIX JKUPOB MoJoka. OOpasyromascs B JKEIyIKe B
3HAYUTEIBHBIX KOJMYECTBAX CIIM3b, C OJHOW CTOPOHBI, BBHIMOJHSIET 3AIIUTHYIO (YHKIHIO 3aIlUIIas
CIIM3UCTYI0 KEIyAKa OT JEHCTBHS COJITHOM KHCIOTBI, & TaKKE CIIY’)KUT HUCTOYHHKOM JHJIOT€HHBIX
OenKoB JUISI WX MOCJEAYIOUIeH yTUIM3alud MUKpPOOPraHM3MaMM TOJICTOM KHIIKH. B kemyjke
MPUCYTCTBYET TaKXe CHEeIHalbHBIN (QakTop, oOecrieunBaromuil B JajJbHEHIIIEM YCBOEHHME BUTaMKHA

B,

[Tocne xenmyaka MUIIEBOM KOMOK TMOMAJaeT B TOHKHH KHIIEYHHUK, JJIMHA KOTOPOTO JAOCTUTAET
6,5 MeTpoB. KumieyHslii COK B 3TOM OT/EJE€ MUIIEBAPUTEIIBHOTO TPAaKTa MUMEET IIECIOYHYIO Cpeay 3a
CYeT MOCTYIUICHHUS B TOHKHI KHUIIEYHUK JKEITYH, COKA TOKEITYJOUYHON Kele3bl M BhIJICICHUNH CTEHOK
kumedyHuka. COK TIODKETyJOYHOM JKeNe3bl COJEPKUT Takue (epMeHThl, Kak anb(a-amuiaza
(pacmernsier yrieBoanl), PHK-JIHK-nykieassr (pacmiermisioT HYKJIEHHOBBIC KHCIIOTHI), JIMIIA3bI
(pacmernsioT KUPHI), TPOTEa3bl (PACHICTUISIOT OCNKH) B BUJE MPOIH3UMOB. BCEro B KUIIEYHOM COKE
oOHapyxuBaetcst 6osiee 20 pepmMeHTOB (3HTEpOKMHA3bl, EeNTHIA3bI, (pocdaTasbl, HyKIeasbl, JUMa3a,
amMmiasa, JlaKkTasa, caxapasa M Jp.). Y JIOJel, MPOKMBAIOIIMX B Pa3HbIX PETMOHAX, BCTPEYAIOTCS
UHIUBUAYYMBI, Yy KOTOPBIX OTMEYaeTcsi HEIOCTaTOYHOCTh MPOAYKIMH (EepMEeHTa JIaKTa3bl,
y4acTBYIOIIEH B yTUIM3aUU JaKTO3bl. OCOOEHHO YacTO 3TOT BPOKJIECHHBIN AeQeKT 0OHAPYKUBAECTCS Y
xuteneit (40-100% nomymsiiun) Asuu 1 Appuku. Cpeau JIuIl CIaBIHCKOTO MTPOUCX0XKACHUS (PyCCKuE,
Oenmopychl, YKpauHIIbl) AeQUIMTHOCTh JiakTa3bl oOHapyxuBaerca y 10-15% mnpencraButeneit
MOMYJISILIUH.

B TOHKOM KuUIIEUHHUKE MPOUCXOJUT H# BCaChlBAaHHE OCHOBHOM Macchl 0Opa30BaBIIMXCS
MPOCTBIX XUMHYECKUX (pparMeHTOB nuiiu. HemepeBapeHHbIE OCTAaTKH MHUIMM Jajiee MOCTYMAlT B
TOJICTBIA KHUIICYHUK, B KOTOPOM OHHM MOTYT HaxoauTbcsi oT 10 mo 15 wyacoB. B »stom otnene
MUIIEBAPUTEILHOTO TpaKTa OCYILECTBISIOTCS Ipollecchl BcackliBaHusl Bojbl (o 10 1 B cyTkH),
MUHEpAJIbHBIX COJIeH, MPOTEKAIOT OCHOBHBIE MPOLIECCH MHUKPOOHOW MeTaboiHu3alul OCTaTKOB
MUTATEJIbHBIX BEIIECTB, MOCTYNUBUIMX HM3BHE WM OOpA30BaBIIUXCA B MHUILNEBAPUTEIHLHOM TpPAaKTe.
[IpoomKuTENbHOCTD TpOIlecca MUIIEBAPEHUSI Y 3I0POBOTO YeIOBEKa COCTAaBIISIET B 3aBUCUMOCTH OT
CTPYKTYpbI uTanus ot 12 1o 36 yac.

BcacbiBanue ocyiecTBisieTcs Ha BCeM MPOTSHKEHUU MUILEBAPUTENILHOTO TPAKTa, OBEPXHOCTh
KOTOPOTO TMOKPBITa BOPCHHKAMH, DPA3IUYAIOIIUMHUCS IO CTPYKType U (GYHKIMH B 3aBUCUMOCTU OT
cBoelt okanu3auu. Ha 1 mm cinusucroi npuxoautcest 30-40 BopcuHOK. BeackiBaHue ocyiecTBisieTcst
3a CYeT pealn3alli HECKOJIbKUX MEXaHHW3MOB (MACCHBHBIA TpaHCIOPT, oOserdeHHas auddysus,
akTUBHBIH TpaHcnopT). IIpum stom, 50-60% mnpogykToB MeTtaGoim3Ma O€NKOB BCAachlBaeTCs B
nBeHaauatunepctHoil kumke, 30% - B ToHkod U 10% - B TOJCTOM OTAENi€ KHUIIEUYHHUKA. YTIEBOIbI
BCACBIBAIOTCS TOJIBKO B BHJIE MOHOCAXapoB, IPU 3TOM MPHUCYTCTBUE B KHUIIEUHOM COKE COJIEH HaTpus
CYIIECTBEHHO MOBBIIIAET CKOPOCTh UX BcachbiBaHUs. [IpoaykThl MeTaboIM3Ma KHpPOB TaK K€, Kak U
OOJBIIMHCTBO MOCTYMAIONIMX C MHUIIEH BOJO- M JKUPOPACTBOPHUMBIX BHTAMUHOB, BCACHIBAIOTCS B
TOHKOM OT/JIEJI€ KUIIEYHHKA.

Baxxnyro pois B mpoliecce MUIIeBapeHuss UTPAeT MeYeHb, B KOTOPOH MPOUCXOIUT 0Opa3oBaHue
xemuu. JKemdb crocoOCTBYET SMYIbralllK KUPOB, BCACHIBAHUIO TPUTIIMIIEPHUIOB, AKTHBUPYET JIUIA3Y,
CTUMYJUPYET MEPUCTATBTUKY, WHAKTHUBUPYET IMENCHUH B JBEHAIUATUNEPCTHOW KHUIIKE, OKa3bIBAET
OakTepuIUAHBIA U OakTeprocTaTHueckuil 3(deKt, ycunmBaeT THAPOJIHU3 M BCAChIBaHHWE OCIKOB H
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YTJIEBOJOB, CTUMYJIHPYET MPOoM(pEpaIiiio SHTEPOILMTOB, MPOIIECChl 00pa30BaHUs U BBIACICHUS KETIH.

BONBIMHCTBO TaCTPOMHTECTUHAIBHBIX TOPMOHOB B XMMHMYECKOM OTHOLICHHH IPEICTABISIOT
coOOM MenTU/bl U OKa3bIBAIOT MHOXKECTBO Pa3HOOOpa3HbIX 3(h(PeKkToB HA (YHKINHU MHUILEBAPUTEILHOTO
Tpakta 1 oOMeHa BemecTB. OHM BIMSIOT HA CEKPELHIO BOJBI, HJIEKTPOIUTOB U (DEPMEHTOB, MOTOPHYIO
AKTHBHOCTH JKEIYJIOYHO-KHUIIEYHOTO TPAKTa, BCACBIBAHWE BOJBI, AJIEKTPOJIMTOB M THTATEIHHBIX
BEIIECTB,  JICATEIIHOCTh  CEPACYHO-COCYAMCTON  CHUCTeMbI, (YHKIMOHATIBHYIO  aKTHBHOCTH
SHJIOKPUHHBIX KJIETOK MUIIEBAPUTEIHHOTO TPAKTA U IPYTUX SHIOKPHHHBIX JKEJIE3.

B 3aBrcHMOCTH OT MPOUCXOKICHUS (DEPMEHTOB pa3IMyaroT TPH THIIA MHUIIEBapeHus: 1) 3a cuer
(epMEeHTOB, CHHTE3UPYEMBIX JKEIe3aMH 4YeJOBeKa; 2) 3a cueT (EepMEHTOB, CHHTE3UPOBAHHBIX
MUKpOOpranu3Mamu; 3) ocymecTBisieMoe (hepMeHTaMH, COIACPKALIIMMHUCA B COCTaBe MPUHUMAEMOM
1002011078

B 3aBucHMOCTH OT JOKaJlu3allMM MHILIEBAPEHHUE IMOJPA3AESAOT Ha BHYTPUKIETOUYHOE, KOTJa
MPOIECCHl THAPOJIHM3a MUTATEIHHBIX BEIIECTB MPOHMCXOST BHYTPU KIIETOK (3a CUET JTM30COMAIIbHBIX
(hepMeHTOB), U BHEKJIETOUHOE (IIOJIOCTHOE U MPUCTEHOYHOE).

Takum 00pazom, TMHIIEBAapUTENBHBIA TPAaKT B OpPraHU3ME YeJIOBEKa BBITIOIHIET HECKOJBKO
GyHKIMI:

1) cexpeTopHas pyHKIHS - XapaKTepru3yeTcs 00pa30BaHUEM MUINEBAPUTEIHLHBIX COKOB (CITIOHBI,
KEITYT0YHOT0, TIOJKEITyI0YHOT 0, KHIIIEUHOTO COKOB U JKETUH);

2) MOTOpHAsT (QYHKITUS - 3aKJIF0YAETCS B )KEBAHWH, TJIOTAHWUH, ITEPEMEIINBAHNH, TIEPEIBIKCHUN
MUIIA 110 TUIIEBAPUTEIBHOMY TPaKTy M YAAJICHWW W3 OpraHu3Ma HeTepeBapruBaeMbIX OCTaTKOB, B
JBIDKEHUH BOPCHHOK W MHKPOBOPCHHOK; OCYIIECTBIIIETCS MYCKYJIAaTypol MHIIEBAPUTEIHHOTO
anrmapara Ha BCeX 3Tarax KoHBeilepa;

3) BcacbiBaTelbHas (YHKIUS - 3aKIIOYaeTCs B MOCTYIUIGHHHM W3 TOJOCTHU KEIyJA0YHO-
KHUIIEYHOTO TpakTa B KPOBOTOK IMPOAYKTOB pacHIeIyIeHUus O€lKOB, JKUPOB M  YIJIEBOJOB
(aMHHOKMCIIOTBI, TJIULEPUH, XUPHBIE KHUCIOTHI, MOHOCAXapH/bl), BOJbI, COJEH, JIEKapCTB U APYrux
COCAUHCHHM;

4) BHyTpHCEKpeTOpHasi (PYHKIMS - 3aKIIOYAIONIascsl B BBIPAOOTKE TOPMOHOB, OKAa3bIBAIOIIHMX
perynupymoiiee JAeWCTBUE Ha  MOTOPHYIO, CEKPETOPHYI0 M  BcachlBaTeNbHYIO  (pyHKUIHU
MUIIEeBapUTEIBHOTO TPAKTA (TaCTPUH, CEKPETHH U JPYrue TOPMOHBI);

5) akckperopHas (yHKUUS - 0OecleuyMBaeT BbIACJICHHE IMHIIEBAPUTEILHBIMUA KEJIe3aMH B
MOJIOCTh  KEJIYIOYHO-KUIIEYHOTO TpakTa MPOAYKTOB oOMeHa (MOYEBMHA, aMMHaK, IKEIYHbIE
MUTMEHTBHI ), BOJIbI, COJICH TSDKEJBIX METaIOB, JIEKAPCTBEHHBIX MPENapaToB, KOTOPBIE 3aTEM YIAISIOTCS
U3 OpraHu3Ma;

6) sIBNIsSIETCS MECTOM OOMTaHMSI CUMOMOTHYECKUX aCCOIMAIN MUKPOOPTraHU3MOB.

HopmaneHyto Mukpodiopy MNHUIEBAPUTENFHOTO TPAaKTa C COBPEMEHHBIX MO3UIUN CIeayeT
paccMaTrpuBaTh Kak MHOKECTBO MHKPOOHOLIEHO30B, XapaKTEPHU3YIOIIUXCS OMPEICTICHHBIM COCTaBOM U
3aHMMAIOIIKUX TOT UJIU UHOW OMOTON B OpraHu3Me YeloBeKa. JTa MUKpoQIopa BKIKOYAET NECATKU U
COTHHM pa3HOOOpPa3HBIX BHUIOB MHKPOOpPraHu3MoB. Hemoctarok wuiaum HM30BITOK TOTO WJIA HHOTO
cyOcTpaTta Wik MeTaboiuTa CIyKUT CUTHAJIOM JUIsl YCUJICHHSI POCTa WIIM THOENr COOTBETCTBYIOIIETO
3B€Ha 9KOJIOTMYECKON cHucTeMbl. B mpoliecce 5BOIONUU MOCTOSHHBIE MPEIACTaBUTENN HOPMAIbHOM
MUKpPO(DIOpHI peBpalaiuck Bo Bce 6osee B3auMOCBsi3aHHOE 1enoe. OTHOBPEMEHHO A JOCTHXKEHUS
6onbueil 3pPeKTHBHOCTH Mpoucxoauaa U cnenuanuzanus ux ¢yHkuuid. [lomoOHas mHTEerpauus u
crienuanu3anus (QpyHKIMHA MO3BOJIIET HOPMAIBHON MHUKpO(DIOpe 370pOBOrO YelIOBEKa BHICTYNATh Kak
€IMHOE IIeJI0e, COTJIACOBAaHHO paboTarollee B MHTEpecax BCe CHUCTEMbl OpraHu3Ma, B KOTOPOM OHa
JIOKaJIM30BaHa.

C MoMeHTa poXkaAeHus peOeHKa, ero Koxka 1 CIM3UCThle 00CEMEHSIOTCS MUKPOOPIaHU3MaMHU, UX
YUCIO M pa3HOOOpa3ue OIpeneNseTcss COCTaBOM MHUKPO(GIOphl MaTepu, MeXaHU3MaMH pPOJOB,
CaHUTapHBIM COCTOSIHUEM CpeJibl, B KOTOPOH OHM MPOXOJWJIM, TUTIOM BCKapMiuBaHus. K Hacrosimemy
BPEMEHHU BBISABIICHBI HEKOTOpBIE OOIIME 3aKOHOMEPHOCTH 3aCENCHHsI KeNyJOYHO-KUIIEUHOTO TPaKTa
YyeJoBeKa MHUKpPOOpraHm3Mamu. Tak, yCTaHOBJIEHO, YTO B IIepBbl€ 4Yachl M JHH B KHIIECYHHKE
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HOBOPOXKJICHHBIX BCTPEYAIOTCS MPEUMYIIECTBEHHO MHMKPOKOKKH, CTa(QHUIOKOKKH, SHTEPOKOKKH H
KJIOCTPUIUH. 3aTeM TMOSBISAIOTCS SHTEpOOaKTepuu (KHUIIEYHBIC TAJlOYKH), JAKTOOAMIIIBI |
oucpunobaxkrepun. Co BpeMEHEM B KHUIIEYHHMKE NOSABISIOTCS, a 3aTeéM HAYMHAIOT IpeodaanaTh
HECTIOPOHOCHBIE OO0JMraTHO-aHadpoOHbIe OakTtepun (OmupumodakTepun, 3yOaKkTepuu, OaKTEPOHIHI,
CTPENTOKOKKH, CrUpwuiuibl). [lis Toro utoObl MHMKpOOHAs SKOJIOTHS IHIIEBAPUTEIHHOTO TPaKTa
HOBOPO’KJIEHHBIX 10 CBOEMY COCTaBY IPUOIM3UIACH K TAKOBON Y B3POCIIBIX, TPEOYETCSI HECKOJIBKO JIET.
OcobeHHO 00MIbHA MHUKPOQIIOpa HIKHUX OTAEIOB NHIIEBAPUTEIHLHOTO TPakTa. 3/1eCh OOHAPYKEHBI
npencraButesm 6osee S00 BugoB Oakrtepuit. Uncino aHadpOOHBIX MUKPOOPTAHHU3MOB B ATOW 00JIacTH
3I0pPOBOTO B3pocioro yenoBeka 6osee yeM B 100 pa3 mpeBbllIaeT TaKOBOE MO COACPKAHUIO adPOOHBIX
Oakrepuil. DHTEPOOAKTEPHH, BKIIIOYAsl KUIICYHBIE MAIOYKH, CTA(QUIOKOKKH, TPUOBI B APYrHe a’poOsl,
COCTaBIISIIOT HeMHoruMm Oosiee 1-4% U paccmarpuBaroTcs Kak J100aBOYHAs WM CclaydaiiHas
Mukpodopa. Ha xxuzHeobecriedeHre MUKpOQIIOphl KUILIEYHUKA YEJIOBEKA B CPEJHEM PACXOJIyeTcs 10
10% nocTynuBIIeH ¢ NUIIEH SHEPTUU.

[IpencraButenu HOpManibHOM MHUKPOQIOPHl NMPUCYTCTBYIOT B OpraHU3ME 4YellOBEKa B BUJIE
(UKCHPOBaHHBIX K OIpEAENCHHbIM pelenTopaM MHUKPOKOJIOHUHM, 3aKIIOYEHHBIX B OHOIUICHKY.
buonnenka, kak nepyarka, HOKPbIBA€T KOXKY M CIM3UCTBIE OTKPBITHIX OKpYXKarollel cpeie mojocren
3I0pOBOTO 4YEJIIOBEKa M COCTOMT U3 JK30IOJUCAXapUIOB Ppa3IMYHOIO COCTaBa MHKPOOHOIO
MIPOMCXOXKACHUS, a TaKKe MYLHHA, MPOIYyHUPYEMOTO OOKAIOBUAHBIMU KJIETKAaMU CIM3UCTBIX. C
(GYHKIIMOHATBPHOM ~ TOYKM  3peHHUs  OWOIUIEHKAa  PeryaupyeT  B3aUMOOTHOILIEHHUS — MEXIY
MaKpOOPIraHW3MOM M OKpYykaroen cpenoil. Ilonamaromuii B opraHu3M UCXOAHBIN MUIIEBON cyOcTpaT
B pe3yiabTaTe MHUKPOOHOW TpaHchopManuu MpeBpamaeTcss B MPOMEKYTOUHBIA JHOO KOHEUHBIHN
MPOJIYKT C TOM UM UHOM OHMOJIOTMYECKO aKTUBHOCTBIO.

Hopmansaas Mukpodiopa 1 poIyKThl €€ MeTaboIr3Ma:

1) ygacTByIOT B:

1.1. perynsauuu ra30Boro coCTaBa KUIIEYHUKA U IPYTUX MOJIOCTEN OpraHn3Ma;

1.2. MmeTaOosm3Me O€NKOB, YIII€BOIOB, IUNUA0B U HYKJIEMHOBBIX KUCIIOT;

1.3. BogHo-coneBom oomene (Na, K, Ca, Mg, Zn, Fe, Cu, Mn, P, Cl u 1p.);

1.4. oOecriedyeHUU KOJIOHWU3AIMOHHOW PE3UCTEHTHOCTH, NpEAOTBpaIias MPWKUBICHUE |
pa3sMHOXEHHME B KHUIIEYHHMKE YYXXEPOJHBIX OpPraHM3MOB WM 3acelieHHe TeX MM HHBIX oOsacTeit
MUILIEBAPUTEIBHOTO TPAKTa HECBOMCTBEHHBIMHU AJIS1 HUX BHJIaMU MUKPOOPIaHU3MOB);

1.5. peuupkynsauuMud CTEPOUJHBIX COEAMHEHUM W JApYrMX MaKpOMOJIEKYNl (BKIrOuas
JIEKapCTBEHHbIE MpeNnaparbl);

1.6. NETOKCUKAIIMK SK30T€HHBIX U SHJIOTEHHBIX CyOCTPaTOB;

2) obsanaroT MOPHOKHMHETHYECKUM JeHCTBUEM (CTUMYIUPYIOT POCT SMUTEIHAIBHBIX KIETOK,
CKOpPOCTh MX OOHOBJICHHS Ha CIM3UCTBIX, MEPUCTAIBTUKY, BIUSIOT Ha KOJMYECTBO MOTPeOiIsieMoil
MUY U T.J1.);

3) BBINONHAIOT MMMYHOTE€HHYIO (YCWIMBAIOT TyMOpalbHbII M TKaHEBOH HMMYHMTET,
CTUMYJHUPYIOT (parounTos, NpoAyKIHIO UMMYHOTJIOOYJIMHOB, UHTEPIEHKHMHOB, IUTOKUHOB);

4) coyXaT HCTOYHUKOM dHEpruu (00pa3oBaHKe KUPHBIX KUCIIOT);

5) mnpoayuupyrT pa3HOOOpa3Hble OMOJIOTMYECKH AKTUBHBIE COEIUHEHUS (BUTAMHHBI,
JUMONOJINCAXapUIbl, TMENTUAOTINKAHbI, aMHHBl, AaHTUOMOTUKM M  JpYTH€ COEAWHEHHS C
aHTUMUKPOOHOM aKTMBHOCTHIO, HeporienTu b, NO, MHIOJIBI).

HopmanbHas Mukpodiopa - HUHIUKATOp (PU3HOIOTUYECKOTO COCTOSHUS MaKpOOPraHU3Ma.

CoctaB MUKpOQOpsl B OHOIIEHKE MOXKET H3MEHSATHbCS MOJ BIUSHUEM, KaK Ppa3IMYHBIX
CTPECCOBBIX areHTOB, (PM3HOJOTMYECKOIO COCTOSHHS uesloBeKa. MeIUIMHCKHE U MeIMKaMEHTO3HbIE
BMEIIATENbCTBA, BKJIIOYAs HHCTPYMEHTAIbHOE, XMPYPrUYEeCKOe WM JIEKapCTBEHHOE BO3JEHCTBUE,
MOTYT U3MEHHTH IeJIOCTHOCTh UMEIOLIecs OMOIIICHKH, YTO BEJIET K yTpaTe €€ OTACIbHBIX (QYHKIUH.

Cpenu dapMakoJIOTHYECKUX MpernapaToB HanboJiee BBIPAXKEHHbIN MOBpexaatomuii ekt Ha
HOPMAJIbHYI0O ~ MHUKpPO(JIOpy  OKa3bplBalOT  aHTUOMOTHKH. MHOrHME  HMMMYHOJENPECCAHThl B
KOHIIGHTpalUAX ONM3KUX K KIMHUYECKUM, TaKKe MHTHOUPYIOT pocT 6uduaodakTepuii, gakrodanu,
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SHTEPOKOKKOB M KHUIIEYHBIX Majo4yeK. XHMUOIpenapaTsl, Kak TNpPaBWIO, TaKKe BBI3BIBAIOT
IUCOMOTUYECKUE M3MEHEeHUA. J{MCOMOTHYECKUE TPOSIBIICHHS BBIPAXKAIOTCS B M3MEHEHUH aOCOJIOTHOMN
YHUCJICHHOCTH aHA3POOHBIX U IPYTUX MPOKAPHOTHUECKUX KIETOK, MX BHIOBOTO U IITAMMOBOTO COCTaBa,
CIIEKTpa M KOJIMYECTBA OOpa3yeMbIX MHUKpPOOHBIX MeTa0oauTOB. PazpaboTaHo 0oJjiblIoe KOJIMYECTBO
TECTOB, TIO3BOJIIIOIIUX OOBEKTHBHO CYIUTh O COCTOSHUM HOPMAaJIbHOM MUKpOodIopel U ee
(GyHKIMOHATBHON aKTHBHOCTH, CTETICHH MTOBPEKICHHS.

HopmaneHas Mukpoduopa KulIEYHHKa UMEET OOJbIIOE 3HAUYEHUE B YCBOEHUU OMOJIOTUYECKU
aKTHBHBIX BEUIECTB U UX BBIPAOOTKE.

B pesynbrare HapymeHuss HOPMOOHMOLIEHO3a BO3HMKaeT aucOakrepuos. Jlucbaxrepros
KHAIICYHUKA SBIACTCS OOHUM U3 (DaKTOpOB, CHOCOOCTBYIOMIMX 3aTSHDKHOMY, PEIHIUBUPYIOIIEMY
TEYECHHUIO IEJOT0 psija 3a00NeBaHUN (IMCIIETICHsS, alUIEPrHH, YacTble NPOCTYIHbIE 3a00JIeBaHW,
TUTIOBUTAaMUHO3 B).

VYcTanoBneHO yeThIpe POPMBI POSIBICHUS TUCOAKTEPHO03a, BHIPAKAIOITUECS:

1) HapylIeHreM HMMYHHOTO CTaTyca;

2) HapylIeHHEM NHIIEBAPECHUS W YCBOSEMOCTH IHUINH, OTCYTCTBUEM alllleTUTa U CHWKEHUEM
CHHTE3a BUTAMHHOB T'pyIisl B;

3) CHW)KEHHEM TOJIEPAHTHOCTH CIM3UCTON KUIIEUYHUKA K JEHCTBUIO TATOr€HHON MUKPO(]IIOpHI;

4) cHIKEHHEeM JEeTOKCUKAIMOHHON ClIOCOOHOCTH MUKPOQIIOPHI.

Ha mpaxTuke Bce 3T (OPMBI, KaK MPaBUIIO, BCTPEUAIOTCS BMECTE, YTO SIBISIETCS PE3yIbTaTOM
MO3/THETO OOpaIIeHHUs 32 MEUIIMHCKON MTOMOIIIBIO.

Ycnexu, JOCTUTHYTBIE B 00J1aCTH MUKPOOHOJIOTHUECKOT0 M3YYEeHUS MUKPO(IOPhl KUILIEYHUKA
YEJIOBEKa, MOCTYXHWIU TPEANOChUIKON K pa3paboTKe TUETHYECKUX U JIe4eOHO-POhUIaKTUIECKIX
KHCJIOMOJIOUHBIX TPOAYKTOB Ha ocHoBe Lactobacillus, Bifidobacterium u Streptococcus. 'maBHBIM
Ha3HAYE€HUEM MacCOBOTO YNOTPEONEHUs KHUCIOMOJIOYHBIX IPOAYKTOB SBJIAJIOCH IIOJABJICHHUE
KUIIEYHBIX THWJIOCTHBIX OakTepui, JIMKBUIALUSA AUCOMOTUYECKUX HApYLIEHHH B MHUIIEBAPUTEIBHOM
TpPaKTe 3a CUeT BBEJECHUSA B OpPraHM3M 4eJOBEKa OOJIBIIMX KOJMYECTB >KUBBIX AHTAarOHMCTUYECKUX
MOJIOYHOKHCIIBIX OaKTEepHil.

JlucOakTepro3, B 3aBHUCUMOCTH OT XapakTepa HM3MEHEHHUs COCTaBa MHUKPO(IOPBI TOJCTOIO
KULIEYHHUKA, N10/Ipa3AeisieTcsl Ha 3 CTeNeHH.

JucOakTepros, Kak paBUio, COYETACTCs C IPYTMMHU NATOJIOTMYECKUMU CHHAPOMAaMHU, I03TOMY
MEpPONPUATHS 10 KOPPEKIUH HApyLIEHHOIO MHKPOOHOLIEHO3a OCYLIECTBISAIOTCS OJHOBPEMEHHO C
JIeUeHHUEM OCHOBHOro 3abosieBaHus. llonoxurensHele 3(@eKTbl mpu aucOaKTepuo3e JOCTUTAOTCS
HCIOJb30BAHUEM IPOOMOTHUYECKUX IpenapaToB WINM IMPOIYKTOB, OO0JaJaOIIUX MPOOHMOTHYECKUMHU
CBOWCTBAMH.

Ilo cBoemy peilcTBUIO NPOOMOTHMYECKUE Mpernaparhbl, IpUMEHSEMble NpPU AUCOAKTEPUO3E,
pa3AessoTCs Ha KI1acChl:

1. Knaccuueckue npoOMOTUKH (M3 OOMUraTHOM (HIOphI YEJOBEYECKOro OpraHu3Ma: KOJH-,
ouduaym-, 1aKkTOOAKTEPHH).

2. CaMO3IMMMHUPYIOIIMECS] aHTarOHUCTHl (U3 IITAMMOB, HE XapaKTEpPHBIX JIi OpraHu3Mma:
0akTHCYOTUI, OUOCTIOPUH, CIIOPOOAKT).

3. KomOunupoBanuble mpoOuoTuku (OuduIoHr, OUQPHUKOIN, alumoN, JIUHEKC, OMOOAKTOH,
KHTIAIU).

4. mMoOUITM3UpPOBaHHBIE HA COPOEHTE KUBbIe OakTepun (OnpuaymodbakTepus-dopre).

5. KomOGunupoBanHblie ¢ Tu301UMOM (Oudumus).

6. [Ipenapatsl - MPOAYKTHl MeTa0OIU3Ma HOPMAIbHOM MUKPODIOPHI (XHUiTak-(popTe).

7. PexkomOuHaHTHble - cyOanmuH (Oakrepun  Subtilis, KOHTpOJMpYIOIIME  CHUHTE3

02 —uHTepepoHa |

Haubosiee >pQpeKTUBHBIM CPEeACTBOM MPO(MUIAKTUKYA U JICUEHUS AUCOAKTEPHO3a SIBIIAIOTCS
npemnaparsl OnpuIyMOaKTepHHa.
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Xopowmwmii 3(dexkr mnepBHUHOW M BTOPUYHON NPO(UIAKTHKH TUCOAKTEpHO3a IOCTHIAeTCs
MCTIOJIb30BAHNEM OTEUYECTBEHHBIX KHCIOMOJIOUHBIX MPOIYKTOB, OHOMOpOXKEHOTO. J[Ba cTakaHa Kedupa
B JIeHb WJIM OJHA TOpHHSA OMOMOPOKEHOro OOECIEYMBAIOT OPraHU3M MOJE3HOH MUKPO(MIOpOH,
CYTOYHOW MOTPEOHOCTHIO KaJIbIIHsI, BATAMUHOB U aMHHOKHUCIIOT, HEOOXOIUMBIX JIJISl TIPELyPEKICHUS
OCTE0IOpO3a.

D¢ HeKTUBHOCTH HCMOIB30BaHUS OMOMOPOKEHOTO B MPO(UIAKTHKE AUCOAKTEpHO3a Y JeTei
Obula wmccienoBaHa Ha 0a3e OFODKETHBIX JOIIKOJBHBIX ydpexnaeHui r. Owmcka. HccnemoBanue
MIPOBOJIMIIOCH B TPH dTara: MEPBBI 3Tall - OIIEHKA 3/I0POBbs IETeH Nepe MPOBEACHNEM IKCIIEPHMEHTA,
BTOPOM 3Tall - 3KCIIEPUMEHTAJIbHBIN, BKJIOYa BblIady OMOMOPOXKEHOro (6 Henlenb) ¢ MOCIEIyIOIUM
HAOJIOZIGHUEM 3a COCTOSIHHEM 3/I0pOBbsl JIeTe W HACTpOeHWs - 3 Mecsdma; TpPeTHd JTam -
SKCNEPUMEHTAJIbHBINA, BKJIIOYal MOBTOPHYIO BbIJady OMOMOPOKEHOTo (6 HeNesb) C IMOCIETYIOIUM
HaOJIIOZCHUEM 33 COCTOSTHUEM 3/I0POBbS JACTEH M HACTPOEHUS - 3 MecsIia.

B uccnenosanue Obu1o BKIIIOYEHO 179 nereid, mocemaBux J0MKOIbHbIE OpraHU3aluu, U3 HUX
92 pebGeHka cocTaBUIM "OCHOBHYIO" rpynny (IE€TH MOJIyYyaBIIne C pallMOHOM MUTaHUsI OMOMOPOKEHOE),
87 - "KOHTpOJBHYIO" TPy (IETH KOTOPBIC MUTAIUCH MO OOBIYHOMY MeHI0). J[ns oOecmeueHus
JOCTOBEPHOCTH MCCIIEIOBAaHMS MHUHAMAJIBbHAS YUCICHHOCTD JI€TEH JOJDKHA Obla COCTAaBIISATH HE MEHEe
37 yen. ['pynmsl He pa3nuyanuck mo Bo3pacty (p > 0,05).

JInist TUHAMAYECKOTO HAOIOACHUS 32 COCTOSTHUEM 37I0POBbS JIETCH Ha MEpPHOJ dKCIIEPHMEHTA
OBLTH BBEJCHBI: "KapThl MEIUIIMHCKOTO HAOMIOMEHMS", COCTOSIBIIME M3 MACMOPTHOW W CHEIUATBHOM
yacteil. B cmenumanbHyr0o YacTh BKIOYanach HHGoOpManus MO KIMHUYECKUM MPOSBICHUSAM
3a00JIeBaHUI M HAJWYHIO )KaJ00 Ha 370pOBbE (KOXKHBIE MOKPOBBI, XapaKTep CTYNIa U €r0 KpaTHOCTb,
npyrue xanoOswl); "poauTenbckue HWH(GOPMalMOHHBbIE KapThl', BKIIOYaONMe HHGOPMALHIO OT
poauTeneid o (akTax IMOJydyeHUs PEOCHKOM CIEeNHATM3UPOBAHHOW MEAWIIMHCKONW TOMOIIHM U
AHTUOMOTHKOTEPANNK, a TAKKE O HAIWYUU Yy JIeTeH Kajlo0 Ha COCTOSHHE 3JI0POBbSl - KajJoObl CO
CTOPOHBI XKEIYA0YHO-KUIIEYHOTO TPaKTa, aNIEPrUUeCKHe KOXKHbIE MPOSIBICHUS, Kal00bl CO CTOPOHBI
OPraHoB [IbIXaHWs, MNpoure; "OMPOCHHUK poauTenei', BKIIOYABIIMKA BOMPOCHI O HACIEICTBEHHBIX
3a0071€BaHUSIX, TICHXUYECKOM M (HU3WYECKOM pa3BUTUHM peOEHKa C MOMEHTAa POXKICHHS,
SMOLIMOHAIBHOM COCTOSTHHH.

B xone uccnenoBanus y neteil TpOEKpaTHO OTOMpAJICsS Ha OAKTEPHOJIOIMUECKOe UCCIel0BaHue
Kaj (IO IepBOro Kypca IpHEMa, IOCIE€ HEro M I0Cie BTOPOro Kypca IpHeMa), ONpeAessuIUChH
nakToOakTepuu; OudumoOaKTEepUH; ISHTEPOKOKKW; Kioctpuauu; E. coli tunmmuneie, E. coli
JakTo30HeraTuBHble, E. coli remosnTHueckue; JAp. YCIOBHO-NIATOTEHHBIE 3HTEPOOAKTEPUU;
CTa(pUIOKOKK 30JIOTUCTBIN; CTAQUIOKOKK canpo(UTHBIN, 3MHUIEpPMaNbHBIN; IpOXIKENOJ00HbIE ITPUOBI
poaa Candida; HepepMeHTHpYIOIITHE OaKTepUU; MaTOreHHbIe OakTepun. VccmeqoBaHus BHITOTHSINCH B
AKKpeIMTOBaHHOM HCIBITaTeNIbHOM J1abopaTopHoM LeHTpe (arTectaT akkpeauranuu N POCC RU
0001.510193).

Ilo naHHBIM 1a0OPATOPHOTO KOHTPOJIS B Hayasle 3KCIEPUMEHTa BCe €T (BHYTPH OCHOBHOM U
KOHTPOJIbHON Tpynn) ObLIM pa30OMTHI HA JABE IPYIIBI - JETH CO 3A0POBOM MHUKPOQUIOpOH M JeTu ¢
IIPOSIBJICHUSAMHU JAUCOAaKTEpHo3a, MPH 3TOM BTOpas Ipynna Mojpasfensuiack Ha TPU HOATPYHNb! (B
COOTBETCTBUU C Kkiaccudukanuend aucbakrepuosza no M.b. Kysaesoit u K.C. Jlamomo, 1991 ron) -
IMcOaKTepro3 MEepBON CTeNeHW (aHHas TpyIla XapakTepU30Bajlach CHWKEHMEM Ha 1-2 mopska
KoJMyecTBa OM(UA0- M JAKTOOAKTepHil, KUIIEYHON Malo4KH); NUCOAKTEpHO3 BTOPOM cTemeHu (Ha
¢doHe cHWKEHUs cojepkaHus Ouduao- m nakrobakrepuid Ha 1-2 mopsaka U Oosiee, BBIABISIOCH
yBEJIMUEHUE KOJMYECTBA YCIOBHO-TIATOTEHHBIX CTa(UIOKOKKOB, YCIOBHO-TIATOTe€HHasi ¢uiopa umena
IeMOJINTUYECKUE CBOMCTBA); NMCOAKTEpHO3 TpeTbel CTENeHH (XapaKTepus3yeTrcs 3HAYUTENIbHBIM
YMEHBIIIEHHEM KOJIMYecTBa aHa’poOoB (Om¢umo- u nakrodakrepuit) u yBeauueHueM aspo6os (106-7
KOE/mn u Bblite), Hanuuue rpu6oB poaa Candida, craduinokoKkoB.

Pe3ynbpTathl nccieoBaHus - epes MPOBEJCHUEM dKCIIEpUMEHTa (IIepBbIi 3Tal UCCIeI0BaHNsA)
CTaTUCTMYECKHX pA3MUUYUd B YACTOTe M CTENEHM IMPOSBICHUA JUCcOaKTepruo3a B OCHOBHOU H
KOHTPOJIbHOH rpymnmnax He 0bu10 (p = 0,375). SBnenus aucbakreprosa pasHON CTETEHU BBIPAKEHHOCTH
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ot™meuaiuch y 77,2-80,9% oOcienoBanubix aereil. TpeThs cTenenp aucOakTeprno3a orMedanach B 2,1%
OCMOTPEHHBIX, BTOpas cTeneHsb - y 35,2% nereit, nepas - y 30,1%.

Ha BTOpOM 3Tamne HaydHO-TIPAKTHYECKOH (MCCIEeNOBATENBCKON) paOOThl (IKCIIEPUMEHTATHLHOM)
- y Jereil OCHOBHOW TpyNIbl 4acTOTa OTKJIOHEHHH OT HOPMAaJbHBIX 3HAYCHHU OudumodaxTepui,
TUMMMYHON KUIICYHOMN MAJIOYKH, KUIIEYHOH MAaJ0OYKU C TEMOJIMTUYHECKUMU#H# CBOMCTBAMH, 30JI0TUCTOTO
cradpunokokka, rpuboB Candida u HepepMeHTHPYIOIIMX OaKTepuil CYIIECTBEHHO CHHU3WIIACH;
[IOKa3aTeI UMENIM CTaTUCTUYECKH 3HAUMMBbIE DPA3JIMYUS [0 CPAaBHEHMIO C KOHTPOJIBHON TIpynioin
(p = 0,000...). YenbHbIN Bec JeTEl C MPOSIBICHUAMHU JUCOAKTEPHO3a 3HAYUMO HE MU3MEHWJICS, HO MPU
TOM CYIIECTBEHHO COKPAaTHJIOCh KOJMYECTBO JETE€H CO BTOPOM CTENEHBIO JHCOAKTepHO3a |
COOTBETCTBEHHO YBEJIMYMIIOCH KOJIMYECTBO JETEN C IIEPBOM CTETIEHBIO.

[locne mpoBeneHus: TPETbETo 3Talla WCCIENOBAaHUS YJIENbHBIM BeC JETell ¢ MpOsSBICHUSMU
nucOaKkTepro3a B OCHOBHOM rpymme coctasisii 36,3%, npu 3TOM MpOSBIEHUN TPEThEH CTENEHU Cpean
neteit "oCHOBHOM" Tpynmibl HE HAOIIOJANIOCh, PACIIPOCTPAHEHHOCTh BTOPOM CTEMEHU COKPATUIIACH 0
9,1% (pwuc. 1). Pe3ynbTaThl 0 KOHTPOJILHON TPYIIE CTATUCTUYCCKU 3HAYUMBIX PA3IHUUI C MEPBHIM
ATarOM HCCIIEOBAaHUM HE BBISIBUIIH.

AHanu3 JMHaMUKH MOCENaeMOCTH JOUIKOJIBHON OpraHu3alliy MOCJe pealu3alid BTOPOTro U
TPETHEro ATana MCCIeI0BAaHUS CBUIETENHLCTBOBAT O CTATUCTHUECKH 3HAUMMOM MEHbBIIIEM KOJHMYECTBE
MPOIMYCKOB CPEAM JAETEl OCHOBHOW TPYIIbI, COCTABUBILEM - 2, 3 THS B MECHIL, 10 KOHTPOJBHOW IPpyIe
-4, 8.

K uncny NOJOXKUTENBHBIX pe3ylbTaTOB SKCIEPUMEHTA CIIEAyeT OTHECTH CYIIECTBEHHOE
COKpAIlleHHE KaJ00 Ha aJuIepruyecKue peakiyu, AepMaTUThl, HApyIIEHUs JAEeSITeIbHOCTH KEITyA0YHO-
KHUIIEYHOTO TpakTa y gerel. Takke Bce 0Oe3 HCKIIOYEHHS] POJUTENM OTMETHIIM YIydlleHue
MICUX0AMOIIMOHAIBHOTO COCTOSTHUS IeTel B IHU, KOTJa IETSAM BbIJIaBaJIOCh MOPOKEHOE.

[To pesynpTaTam BBIIOJHEHHOW paboOTHl OBUIO caenaHo 3akitoueHue 00 3PGEeKTUBHOCTH
BKJIIOUEHUSI B OCHOBHOM PallMOH NMUTaHUS peOeHKa MPOIYyKTOB MPOOMOTHYECKOro NeHCTBUS B (opme
KypCOBOT'O Ha3Ha4YeHHs B KayecTBE BTOPOIO 3aBTpaka WM mojaHuka. [lo uroram mepBoro u BTOpOTo
Kypca (IpoA0IKUTENBHOCTh KaXJIOTO LUKIIA 6 Helelb) npueMa OMOMOPOKEHOTO y AeTel 0TMEYalloCh
CHIDKEHHE BBIPDOKEHHOCTH JUCOAKTEpHO3a, COKpAllleHHE KOJMYeCTBa JeTe C AucOaKkTepuo3om,
COKpallleHHe Xano® Ha JUCPYHKIHUU KUIICUYHUKA, aJUIEPIHUECKHUe peaklUud U JAePMATHUTHI, TaKKe
OTMEYAJIOCh YIYYIICHHUE TCUXOSIMOIIMOHAIBHOIO COCTOSIHUS JETei, MOBBIIIANach IOCEIIAEMOCTh
JNeTbMH JIOIIKOJBHOW OpraHuzauuu. YmnorpeOieHue OHOMOPOXKEHOrO0 HE TMPHUBEIO K POCTy
oOpaiaeMocTH JeTedl 3a MEIUIMHCKON MOMOMIbI0 C CHMITOMATUKOW 3a00JieBaHMI BEPXHHUX
JIBIXaTeJIbHBIX MYyTEeH B MEPUO/ MOBBIIIEHHON 3a00JI€BA€MOCTH TPUIITIOM M OCTPBIMH PECIIUPATOPHBIMU
uHpekuusMu. JJaHHBIX, CBUIETENBCTBYIOMINUX 00 YXYALICHUHU 3J0POBbS PECIIOHICHTOB, HE BBISIBJICHO.

Takum 00Opa3oM, MOJy4eHHBIE BBIBOJIbI, TO3BOJISIIOT PEKOMEHI0BATH C LIETIbI0 MPOGUIAKTHKI
nucOaKkTepro3a U ero MposBIEHUN y JeTeil, BKII0UeHHe OMOMOPOKEHOTO B OCHOBHOW PAIlIOH MUTAHUS
JeTEeH.
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4.2.3. Tema N 3 "OcHoBHBIE KOMIIOHEHTHI "

enp: OOGecrieunTh HaNMMYHE HEOOXOIUMBIX B TOBCEAHEBHOW JXKW3HW 3HAHWW O THUIIEBOU U
OMOJIOTUUECKOU IEHHOCTH MTPOIyKTOB, OJI10]1, MEHIO.

KoHnTpo/ibHbBIE BOIPOCHI:

1. Yto moHMMaeTCs Mo MUIIEBOM LIEHHOCTHIO MPOYKTa?

2. Yem onpenensieTcss yCBOSIEMOCTh MUILEBBIX BEIIECTB?

3. Yto noHumaeTtcs noj Ouosoruyeckoit 3¢pHeKTUBHOCTHIO MPOTYKTOB?

4. Ponbp BUTAaMMHOB Ha MPOIIECCHI pOCTa U Pa3BUTHs peOEHKA, HCTOUHUKHA BUTAMUHOB.

5. Posib MUKpPO- M MaKpORJIEMEHTOB Ha MPOIECCHI POCTa W PA3BUTHUSI peOEHKA, MCTOYHUKU
MHUKPO- U MaKpOIJIEMEHTOB.

6. Uto moHWMaeTcs TMOJ THIICBOM T00ABKOW, W JJIA KaKWX IEJIeH WX HCIOJIb3YIOT B
MU3TOTOBJICHUM ITHLIEBBIX IPOLYKTOB?

CrnpaBo4Hble MaTepHaAJIbI 10 TEMe:

PacnipenesieHne  KOMIIOHGHTOB — TMINM ~ YEJIOBEKA HAa  OCHOBHBIE W HEOCHOBHBIC
(BcriomMorartesbHbIE) JIOCTaTOYHO YCIOBHO. Jlimsg pocta W pa3BUTHS HEOOXOIUMO TOCTYILICHHUE
OpPraHUYeCKUX M HEOPraHWYECKUX BEIIECTB, KOTOPbIE B pe3yJibTaTe paclIeIUICHHs U OHOCHHTE3a
MpeBpaIiaTcs B  OHOJOTHYECKHE  CYOCTpaThl, oOO€cleunBarolue HEeoOXOoJAWMbIH  OajmaHC
SHEPreTUYECKOTO M  IUIACTHMYECKOro Martepuana. B pe3ynbrate 0OECIICYMBAIOTCS — YCIOBHS
HEOOXOMMBbIC Il TAPMOHUYHOTO POCTa W Pa3BUTHS PACTYIIETO OpraHu3Ma, OOHOBIICHHS KJIETOK,
OpraHOB W TKaHEW, a TaKKe HAKOIUICHUS JHEPruu, HEOOXOIMMOH /Il BBIMOJHEHUS >KU3HEHHO
HE0OX0IUMBIX (YHKIHI OpraHu3Ma.

[TumeBbie cyOCcTpaThl, OOCCICUMBAIOIIUE OPraHU3M DSHEPreTUYCCKHMM M  IUIACTHYCCKUM
MaTepUaliOM, MOTYT pPacCMaTpPHBATbCS KaK OCHOBHBIC KOMIIOHEHTHI NUINUA. [IpUMEHUTENBHO K
YEJIOBEKY, K TAaKOBBIM MOXKHO OTHECTH BOJly, HEOPraHWYECKUE COJH, OCIIKH, YIJIEBOMBI, JKUPHI H
BUTaMUHBI.

[TumeBas EHHOCTh MPOJIYKTA - IOHSITHE, OTPAXKAIOIIIEE MOJTHOTY MOJIE3HBIX CBOMCTB MPOIYKTa,
BKJIIOUasi CTETIeHb 0OecredeHus] PU3N0IOTHIECKIX MOTPEOHOCTEN YenoBeKka B MUIIEBBIX BEIIECTBAX U
sHepruu. [luineBas EHHOCTh XapaKTePU3YeTCs, MPEeX e BCEro, XUMUUYECKUM COCTAaBOM MPOIYKTa, C
y4eTOM MOTPEOICHUS €r0 B OOLIENPUHSATHIX KOJIMYECTBAX, U SHEPTeTUYECKOM [IEHHOCTHIO.

Kputepuem olieHkn kadecTBa MUIIEBOW IIEHHOCTH siBIsieTcs conaepkanue B 100 T chenoOHOIM
4acTU MPOAyKTa OENKOB, KHUPOB, YIIEBOJOB (B I'), HEKOTOPHIX BUTAMUHOB, MaKpPO- M MUKPOIJIEMEHTOB
(B Mr), sHepreTudeckas IEHHOCTh (B KKal WX K/[XK), TOMOTHUTENbHBIE TOKa3aTenu. B cBs3u ¢ yem
MMEHHO 3Ta MH(pOpMAIUs HAHOCUTCS Ha STUKETKU (MapKHUPOBOYHBIE SPIBIKM) BCEX PEalM3yeMBIX B
TOPrOBOM CETH MPOTYKTOB.

[TumeBsie BelecTBa YCBaWBAIOTCS OPTaHM3MOM HEOJIMHAKOBO. Ha ycBOsIeMOCTh KOMIIOHEHTOB
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MU BIUSET WX (GopMa CBSI3M B NPOAYKTE, HATUYHME MHUIICBBIX BOJOKOH, CIIOCO0 KYJIHMHAPHO M
00pabOTKM, HAIMYKWE COCAWHEHUH, CHOCOOCTBYIOIIMX Jy4IIed YCBOSEMOCTH, INPUCYTCTBUE WIIH
OTCYTCTBHE psila BUTAaMUHOB, ()YHKIIMOHAJIHHOE COCTOSSHHME OpraHu3Ma, Hajaudue 3a00JIeBaHUM.
[loaTromMy cnenyer pasznuyarh HOHSTHUS "MIHMIIEBAs LIEHHOCTb" MPOAYKTOB MUTAaHUS U '"pealibHas
nuuieBas LeHHOCTh". [IpuuMHBI HEOJMHAKOBOM YCBOSEMOCTH pa3jIM4HbI. Y CBOSEMOCTh Oe€JKa,
Hampumep, MoxkeT kosiebarbesa ot 70 10 96%, MaKkpO’IEeMEHTOB, TaKUX Kak Gpocdop, Kaabluil, Maruui
- ot 20 1o 90%, GONBIIMHCTBA MUKPOAJIEMEHTOB (3Kene30, MMHK U T.4.) - oT 1 g0 30%. Taxxke B
IIMPOKHUX TMpeieiax BapbUPYETCS YCBOSEMOCTh KHUPOB, YIIIEBOJOB U BUTAMHUHOB.

bonee dacTHBIMH mMOKa3aTeNsIMU, XapaKTEPU3YIOUIMMHU THUIIEBYI0 IIEHHOCTh IPOJIYKTOB,
SIBJITFOTCSI OMOJIOTHYECKAsl, SJHEPTeTUIECKasl IICHHOCTh U OnoJiorudeckast 3p(GeKTHBHOCTE.

buonoruyeckoi 1IEHHOCTHIO HA3bIBAIOT MOKA3aTeNlb KaueCcTBa MUILEBOTO OeliKa, OTpakarollnuil
CTENEeHb COOTBETCTBUSI €T0 aMHUHOKHCJIOTHOTO COCTaBa MOTPEOHOCTSM OpraHM3Ma B aMHHOKHCIIOTaX
JUI CUHTe3a Oenka.

[Ton bsHepreTnueckold IEHHOCTbIO TOHUMAIOT KOJMYECTBO OdHeprum (kKkai, kJ[x),
BBICBOOOK/Ia€MOM B OpraHM3ME W3 THIIEBBIX BEIIECTB TMPOJYKTOB JUIsI OOECIEYECHHS €ro
¢dbusumonornueckux pyukuuii. [lpu cropanum B atmocdepe kuciaopona 1 T yrieBOJOB BBIIETSETCS B
cpenneMm 4,3 kkai, 1 T xupoB - 9,45 kkan, 1 T 6enkoB - 5,65 kkan. Ho moCKONIBKY MHUIIIEBBIE BEMIECTBA
YCBaMBAIOTCSl OPraHU3MOM HE MOJHOCTHIO, TO MPUHATO, YTO 1 T OeNKoB NuIIK JaeT 4 Kkal, | T )KUpoB -
9 xkai, a yrneBonoB - 4 kkan. TakuMm oOpa3oM, 3Hass XUMHYECKHUN COCTaB IMHUIIH, JETKO MOJICYUTATh,
CKOJIBKO SHEPreTHYeCKOro MaTepuraa MolydyaeT YeIoBeK.

buonornueckas 3(h(PEeKTUBHOCTD - TOKa3aTelh KadyecTBa XHUPOBBIX KOMIIOHEHTOB IHIIEBBIX
MPOJIYKTOB, OTPAXKAIONTUN COJIEP)KAaHNE B HUX MOJMHEHACHIIEHHBIX KUPHBIX KUCIOT. bruosornueckyto
3G ()EKTUBHOCTh JKHPOBBIX KOMIIOHEHTOB THIIM OICHUBAIOT TO KOAPPHUIIUEHTY OHOJOTHYECKOM
s dextuBHOCTU. Ero pacuer ocHOBaH Ha ONpEIeIEHUH KOJIMYECTBA BCEX KUPHBIX KUCIIOT, BXOAAIIUX B
coctaB xupa. [losydeHHbIE JaHHBIE COMOCTABIIAIOT C TUTIOTETUYECKUM, '"UI€aTbHBIM" KUPOM.

be3omacHoCTh MUIIEBBIX MOPOAYKTOB - OTCYTCTBUE TOKCHYECKOTO, KaHLEPOTe€HHOTO,
MYTareHHOr0 WJIM HMHOTO HeOJIarompuaTHOrO JEWCTBHUS NPOAYKTOB Ha OpraHuW3M YeJIOBeKa Npu
ynoTpeOJIeHUU UX B OOMICTIPUHATHIX KOJTMYECTBAX.

OTtnenbHBIE XMMHYECKUE COCIMHEHHMsS], BXOJIIME B COCTaB IHILIM, HA3bIBAIOT HYTPUEHTAMU
(Makpo- U MHKpOHYTpHEHTHI). K MakpoHyTpHEHTaM OTHOCST YIJIEBOJbI, JTUMHUAbI, OEIKU, HEKOTOphIE
MUHEpaJIbHbIE BEIIECTBA, & K MUKPOHYTPUEHTAM - BUTAMUHBI U PsJ MUHEpPAIbHBIX coequHeHui. B
COCTaB MUIIM BXOJAT TaKKe HEaTMMEHTapHble KOMIIOHEHTHI, KOTOpbIE HE SIBJISIOTCS HCTOYHHKAMU
SHEpruu Jii OpraHu3Ma U HE HCIIOJIb3YIOTCS B KadecTBE CTPOUTENBHOTO MaTepuana. IJTO Tak
Ha3bIBaeMble OaJIJIaCTHBIC COSMHEHMSI - LEJUTI003a (KJIeT4YaTKa), IUTHUH, IEKTHHOBBIE BELIECTBA.

N3 92 BcTpewarommxcs B MPUPOJEC XUMUYECKHX AJIEeMEHTOB 81 oOHapyKHBaeTCs B OpraHU3Me
4enoBeKa. 22 OCHOBHBIX COCTaBIAAOT 4-5% OT cpenHero Beca yenoBeka. 12 xumuueckux 3meMeHToB (C,
O, H, N, P, Ca, Mg, K, S, F, CI) Ha3bpIBatoT CTPYKTYpPHBIMHU, TOCKOJBKY OHHU COCTaBISIOT 99%
AJIEMEHTHOTO COCTaBa YEJIOBEYECKOTO OpraHu3Ma U BXOJSAT B COCTaB KIETOK U TKaHel opranu3ma. Ux
TaK)Ke Ha3bIBAIOT MakpodneMmeHTamu. [loTpebHOCT, B HUX cocTaBiseT oT 10 Mr 10 HECKOJbKHX
rpaMMOB B JieHb. Mukposnementamu (17 scceHIMaNbHBIX, T.€. )KU3HEHHO HeoOxoaumbix - Fe, J, Cu,
Zn, Co, Cr, Mo, Ni, V, Se, Mn, As, F, Si, Li, B, Br) Ha3bIBatoT 31eMeHThI, MPUCYTCTBYIOIINE B
OpraHu3Me 4YeJOBeKa B OUYEHb MalbIX CIEAOBBIX KonmuecTBax. [IoTpeOHOCTh B HHX OT HECKOJIBKUX
MHUKpPOTPaMMOB JI0 MT'. DCCEHITHAIBHBIE 3JIEMEHTBI BXOJAT B COCTAB Pa3UYHBIX (DEepMEHTOB, TOPMOHOB,
BUTAMUHOB, COCTAaBJISIFOT HEOOXOAUMYIO B (DYHKITMOHAIEHOM OTHOIIIEHUH YaCTh PAa3IMYHBIX KIIETOUYHBIX
CTPYKTYP.

bone3nun, cBs3aHHBIE C  HaApYIIEHWEM  MUHEPAJIBHOTO  COCTaBa, HOCAT  Ha3BaHUE
MUKpO3JIeMeHTO3bl. OHHM BO3HHUKAIOT ITUOO TPU HEIOCTATOYHOM TOCTYIUICHHH JCCEHIIMATbHBIX
MHUKPODJIEMEHTOB H/WJIM W30BITOYHOM TMOCTYIUICHUHM B OPTraHM3M TOKCHUYECKUX MHUKPOIJIEMEHTOB.
Mexnay »sieMeHTaMu CYIIECTBYET MHOXECTBO CHHEPrUYECKUX M aHTarOHUCTUYECKUX CBS3EH.
MuKkposineMeHThl BIUAIOT HAa POCT U Pa3BUTHE YEJIOBEKA, HA MPOLIECCHI JIbIXaHUs, KPOBETBOPEHMUS,
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MMMYHOTEHE3a, IOBEICHUYECKUE peakuud, Ha MOP(OPYHKIMOHAIBHYIO NESTEIbHOCTh W ApYyrHe
(yHKIIMU BCEX OPraHOB U TKaHEH.

bnaronaps BoaHO-cOJeBOMY OOMEHY B OpraHM3Me€ MOJICPKUBACTCS Ha OTHOCHUTEIHHO
CTa0MJILHOM YPOBHE OCMOTHYECKOE JaBJICHHE, OCYIICCTBISIIOTCA (DU3MOJIOTHYECKHE (GYHKIUH U
OMOXMMHUYECKUE PEaKIIHH.

JUisi  XOpOIIero CaMOYyBCTBUSI YEIIOBEKY HEOOXOJWMO €KEIHEBHO YHOTPeOIsaTh Takoe
KOJIMYECTBO IHIIM, KOTOpoe Obl B mpoliecce MeradosiM3ma JaBajo €My HEO00X0JMMOE€ KOJUYECTBO
SHEPTHH, MOKPHIBAIOIIEE YHEPTrOTPAThl HAa BBHINOJHIEMYIO JABHTAaTEIbHYI0 aKTUBHOCTH B TCUCHHE JHS,
OCHOBHOM 00MeH (3Heprusi, o0ecreunBaromas padoTy OpPraHoB U CUCTEM OpraHU3Ma, HaXOSIIErocs B
MOKOE) U cHenu(puIeckn TMHAMHYECKOE JISHCTBHE MUIIHU - SHEPTHUs, KOTOPYIO pacXoayeT OpraHu3M Ha
nepeBapuBanue nuiny (TadJi. 1).
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Tab6uamuna 1. [IpumepHbIe 3HAYEHUS CYTOYHON MOTPEOHOCTH B IHEPIrUHU (KKAJ/CYTKH)

BO3pacT OcHoBHOI 00MEH OcHoBHOM 0OMeH CHAIT (xkai) HA (xkai) HroroBoe 3HaueHne CyTOUHOM
(KKaJ/Kr Macchl Tea) (kkau) MOTPEOHOCTH B HHEPTUU (KKaJI)
A M M A M A M A M A
ot 1 o 2 ner 59,5 59,5 623,7 623,7 93,6 93,6 437,7 437,7 1155,0 1155,0
ot 2 j1o 3 ner 56,1 56,7 648,0 648,0 97,2 97,2 454,8 4548 1200,0 1200,0
ot 3 5o 4 ner 94,1 94,1 756,0 756,0 113,4 113,4 530,6 530,6 1400,0 1400,0
ot 4 5o 5 ner 51,9 51,9 918,0 918,0 137,7 137,7 644,3 644,3 1700,0 1700,0
ot 5 5o 6 ser 49,1 49,1 972,0 972,0 145,8 145,8 682,2 682,2 1800,0 1800,0
ot 6 1o 7 et 46,4 46,4 1026,0 1026,0 153,9 153,9 720,1 720,1 1900,0 1900,0
ot 7 no 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 no 10 ner 37,5 37,5 1161,0 1161,0 174,2 174,2 814,9 814,9 2150,0 2150,0
ot 10 no 11 ner 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 no 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 no 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
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YenoBeK MOMY4YaeT SHEPTHI0, YMOTPeOJisis MHILY, COACPKAIIYIO YIJIEBOIbI, JKUPBI U OEJIKH.
[ToreHnumanpHast SHEPTHs, 3aKIIOYEHHAS B XUMHUYECKHX CBSI3AX 3THX COCIUHEHUH, BHICBOOOKIACTCS B
pe3ynbrate aHadpoOHOTO (03 yJacTust KUCIOPOa) WiIH adpoOHOro (C ydacTUEM KUCIOpoia) OOMeHa.

JUis u3MepeHusl SHEpruy, 3aKIIOYeHHOM B TOM WJIM HMHOM MPOJAYKTE, HCIHOJb3YeTCs
crienuanbHas €IuHUIA u3MepeHus: sHepruu (kamopwusi). OmHa KaJoOpUs - 3TO TAKOE KOJIMYECTBO
SHEpPruM, KOTopoe Tpedyercs, 4ToObl MOBBICUTH TeMiieparypy | r Boabl Ha 1°C. B MexnyHapoaHoit
CUCTEME €UHMII JUISl 3TUX LeJel UCIOJIB3YIOT JAPYryl0 €IMHUIly, KOTOpas Ha3blBaeTcs JpKoyiab. OnHa
kmiokanopust (1000 kam) coorBerctByeT 4,19 xmnomxoynei (kx). Ilpu oxkucnenuun 1 r yrieBoaos
Boifessiercs 4,1 kkain (17,17 xIx), 1 roxupa - 9,3 kkan (38,96 x/Ix), 1 r 6enka - 4,1 kkan (17,17 xx).

PexkoMenyemas nuineBasi IEHHOCTh MEHIO JUIs JIETeH IIKOJBHOTO BO3pacTa MpUBEJEHA B Ta0JI.
2, 3. 3HaueHusl, IPUBEJCHHbIE B TAOIMIIE, TOJTyUYEHbl PACUETHBIM MTyTEM, OTTAJIIKMBASICh OT CIEAYIOLIUX
YUETHBIX JAHHBIX - KaJIOPUHHOCTh CYTOYHOTO pamuoHa - 2350 Kkai, MpOLEHTHOE pacIpeieieHue
KaJIOpUWHOCTH T0 TprueMaM TUIH Ha 3aBTpak 20-25%, BTopoii 3aBTpak - 5%, ooen - 30-35%, moaHuK
10-15%, yxxun 20-25%, Bropoii yxuH - 5%.
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TaﬁJmua 2. PeKOMeHHyeMaH nuiaeBas HEHHOCTb CYTOYHOI'0O MEHIO JIJIsA JaeTel oT 7-MH 10 11-Tm aer

[Tpuemsbl numm DHepreTudecKkas lEeHHOCTh (KKa) Uroro (cymma O€nKOB, )KUPOB U
(metu ot 7-mu 1o 11 ner) OenKu JKHUPBI YTJIEBOJBI YTJIEBOJIOB) B KKaJ
MHUH. | CpelHS | Makc. | MHH. | CpemHs | Makc. MUH. | CpemHss MakKc. MUH. CpemHss Makc.
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 64,8 117,5 117,5 117,5
oben 97,2 105,3 113 218,8 237,0 255,3 389,0 421,4 453,8 705,0 763,8 822,5
TTOJITHUK 32,4 40,5 48,6 72,9 91,2 109,4 129,7 162,1 194,5 235,0 293,8 352,5
VIKHH 64,8 72,9 81,0 145,9 164,1 182,3 259,3 291,7 324,1 470,0 528,8 587,5
BTOPO Y)KUH 16,2 16,2 16,2 36,5 36,5 36,5 64,8 64,8 64,8 117,5 117,5 117,5
Hroro 292 324 357 656 729 802 1167 1297 1426 2115 2350 2585
MIPOJIOJKCHHUE TAOTHITHI 2.
[Ipuemsl mumu (A€TH OT DHepreruyeckas IICHHOCTH (B % OT 00IIel KaJOpUITHOCTH 332 IPUEM MUIIIN)
7-mu no 11 ner) (I KUPBI YTJIEBOIbI Hroro
MUH. | CpelHs | Makc. MUH. | CpelHS | Makc. MUH. | CpemHss MakKc. MUH. CpenHsisi | Makxc.
s s
3aBTpaK 12,3 13,8 15,3 27,6 31,0 34,5 49,0 55,2 61,3 88,9 100,0 111,1
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
TIOJITHUK 11,0 13,8 16,6 24,8 31,0 37,2 44,1 55,2 66,2 80,0 100,0 120,0
Y)KUH 12,3 13,8 15,3 27,6 31,0 34,5 49,0 55,2 61,3 88,9 100,0 111,1
BTOPOH 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
Uroro 12 14 15 28 31 34 50 55 61 90 100 110
MPOJIOJIKEHUE TAOIHUIIBI 2.
| [puemsl Iy (IETH OT Mmacca | CootHoureHue 6eIKOB, JKUPOB |
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7-mu j0 11 ner) OenKu JKUPBI YTJIEBO b Y YIJI€BOJOB 110 Macce
MHUH. | CpeiHs | Makc. MUH. | CpelHs | Makc. MUH. | cpenHs MakKc. 0 K y
S s s

3aBTpaK 16,2 18,2 20,3 16,2 18,2 20,3 64,8 72,9 81,0 1 1 4
BTOPOH 3aBTpaK 4,1 4,1 4,1 4,1 4,1 4,1 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
MOJIIHUK 8,1 10,1 12,2 8,1 10,1 12,2 32,4 40,5 48,6 1 1 4
YKUH 16,2 18,2 20,3 16,2 18,2 20,3 64,8 72,9 81,0 1 1 4
BTOPOH YKHH 4,1 4,1 4,1 4,1 4,1 4,1 16,2 16,2 16,2 1 1 4
Uroro 73 81 89 73 81 89 292 324 357 1 1 4

Taouauna 3. PekomenayeMasi nuiieBasi HEHHOCTh CYTOYHOr0 MeHIO JJIA aeTel oT 11-Tu JieT u crapiue

[Tpuems! tumm DHepreTudecKkas IeHHOCTh (KKaJT) Uroro (cymma 6enkoB,
(metu crapmie 11 ner) OenKu JKUPBI YTJIEBOJIBI ’KUPOB U YIIIEBOJOB) B KKaJl
MUH. | CpeIHsl | Makc. MUH. | CpelHs | Makc. MUH. | cpenHs Makc. MUH. cpenHss Makc.
s s s

3aBTpaK 74,8 84,2 93,6 168,4 189,4 210,5 299,4 336,8 374,2 542,6 610,4 678,3
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 112 122 131 252,6 273,6 294,7 449,0 486,5 523,9 813,9 881,7 949,6
TIOJITHUK 37,4 46,8 56,1 84,2 105,2 126,3 149,7 187,1 224.5 271,3 339,1 407,0
Y>KUH 74,8 84,2 93,6 168,4 189,4 210,5 299,4 336,8 374,2 542,6 610,4 678,3
BTOPOH Y)KHH 18,7 18,7 18,7 42,1 42,1 42,1 74,8 74,8 74,8 135,7 135,7 135,7
Uroro 337 374,2 412 757,8 842,0 926,2 1347 1497 1647 24417 2713,0 2984,3

MIPOJIOJKCHHUE TaOIHIIBI 3.

[Tpuemsl nuimu OHepreTuyeckasi HIEHHOCTh (B % OT o01iel KaJIOpuitHOCTH 3a IPUEM MHIIH)
(netu crapue 11 net) OenKu KUPBI YTIIEBOAbI Hroro
MUH. | CpeiHs | Makc. MHUH. | CpelHs | Makc. MUH. | CpemHss Maxc. MUH. CpelHsl | Makc.
s s s
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3aBTpaK 12,3 13,8 15,3 27,6 31,0 34,5 49,0 55,2 61,3 88,9 100,0 | 1111
BTOPOIi 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
TIOJITHAK 11,0 13,8 16,6 24,8 31,0 37,2 44,1 55,2 66,2 80,0 100,0 | 120,0
YKUH 12,3 13,8 15,3 27,6 31,0 34,5 49,0 55,2 61,3 88,9 100,0 | 1111
BTOPOM 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
Htoro 12,4 13,8 15,2 27,9 31,0 34,1 49,7 55,2 60,7 90,0 100,0 | 110,0
MPOJIOJKEHHE TaOIULIbI 3.
[Ipuems! mumu macca CooTHolieHre OeNKoB, .JKUPOB
(metu crapme 11 ner) OenKku JKUPBI YTJIEBOIbI Y YIJIEBOJIOB IO Macce
MHUH. CpeaHAd Makc. MHH. CpE€aHA Makc. MUH. CpE€aHA Makc. 0 K y
A A A
3aBTpaK 18,7 21,0 23,4 18,7 21,0 23,4 74,8 84,2 93,6 1 1 4
BTOPOM 3aBTpaK 4,7 4,7 4,7 4,7 4,7 4,7 18,7 18,7 18,7 1 1 4
obent 28,1 30,4 32,7 28,1 30,4 32,7 112,3 121,6 131,0 1 1 4
TOJITHUK 9,4 11,7 14,0 9,4 11,7 14,0 37,4 46,8 56,1 1 1 4
Y)KUH 18,7 21,0 23,4 18,7 21,0 23,4 74,8 84,2 93,6 1 1 4
BTOPOH yXKHUH 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
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Jnst oOecriedeHus: HHEPTeTUYECKOW LEHHOCTH IUINEBOTO paloHa PEKOMEHAYeTCS s
MIPUTOTOBIICHUSI OJIFO]T KCTIOJIB30BATh HAOOPBI MPOAYKTOB B COOTBETCTBHHU C TabJimileii 4.

OCHOBHBIM HMCTOYHHUKOM JHEPTUU y YEJOBEKa SIBISIOTCS YIJIEBOJABI, KOTOpBIE MOCTYNAIOT B
OpraHusM IIpH ymoTpeOneHuHn xieba, OBOIIECH, (PYKTOB, MOJIOKAa, Kpaxmaia, CHpOmoB. B
MUIIEBAPUTEIBHOM TPAKTE ATH MPOAYKTHI MOJ BIMSHUEM aMMJIa3 PacUICIUIIOTCSA 10 MOHOCaXapHi0B
(rmroko3a, (pykTo3a, TaJaKTO3a, JaKTo3a). MoOHOcCaxapuiIbl IMOCTYMAIOT B KPOBOTOK, JOCTUTAIOT
neyeHu. B nmeyenu OOJBIIMHCTBO MOHOCAXapHI0B MPEBPAIAETCS B TIIIOKO3Y.

Tao6auna 4. CpeiHecyTOUYHbIe HAGOPHI MUIIEBBIX MPOYKTOB /IJIsi IPUTOTOBJIEHHS 0J110/1 B HETTO
(ua 1 pedenka B cyTku)*(13)

N HanmenoBanue nuieBoy NpoayKIHH WM TPYIIIBI TUIIEBOU IPOAYKIIHH Wroro 3a cyTkn
7-11 ner | 12 mer
"
cTapiie
1 | Xneb prxkaHoit 80 120
2 | Xieb mmeHnIHBIN 150 200
3 | Myka nieHn4Has 15 20
4 | Kpymer, 6000BbIe 45 50
5 | MakapoHHbIE U3eIHsI 15 20
6 | Kaprodens 187 187
7 | OBouy (CBeXHE, MOPOKEHBIE, KOHCEPBUPOBAHHBIC), BKIIFOYAs COJICHBIE U 280 320
KBallleHbIE™, B T.4. TOMAT-MIOPE, 3€JI€Hb, I
8 | OpyKTHI CBEXKUE 185 185
9 | CyxodpykTbI 15 20
10 | Coxu 1m10100BOIIIHBIE, HATUTKA BUTAMHUHU3UPOBAHHBIC, B T.4. HHCTAHTHBIC 200 200
11 | Msico 1-# kareropun 70 78
12 | CyOnpoaykThl (1I€YEHB, S3BIK, CEPIIIC) 15 20
13 | IItuma (uplmisTa-Opoiiaepbl HOTPOIICHBIE - 1 Kart.) 35 53
14 | Pwi0a (dume) 58 77
15 | Mouoxo (2,5%-3,0% m.1.x.) 300 300
16 | Kucinomosounasi numeBasi IpoIyKIIus 150 180
17 | Tropor (5%-9% m.n.x.) 50 60
18 | Coip 10 12
19 | Cmerana (15%-20% m.1.x.) 10 10
20 | Macno ciuBoYHOE 30 35
21 | Maciio pacTUTEIbHOE 15 18
22 | Slitmo, miT. 1 1
23 | Caxap™™* 30 35
24 | KonguTepckue u3Ienus 10 15
25 | Yaii 0,4 0,4
26 | Kakao-nmoporok 1,2 1,2
27 | KodeiiHblil HaMUTOK 2 2
28 | Ipoxoku xje0oneKkapHble 1 2
29 | Kpaxman 3 4
30 | Counp nuieBast moBapeHHas HoIMpPOBaHHAsS 3 5
31 | Cneuun 2 3
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* - coJIeHbIE M KBallleHbIe OBOIIH - He Oosiee 10% OT 00IIero KoIM4ecTBa OBOIICH.

** o B TOM YUCJIC I HpI/IFOTOBJIeHI/ISI 6.]1}0[[ U HAaIIUTKOB, B cnyqae HUCITIOJIBb30BaHUA HHH.IGBOﬁ
MPOAYKIIMKM TPOMBIIIICHHOTO IPOU3BOJCTBA, COJCPKAIIMX caxap, Bblgada caxapa JO/DKHA ObITh
YMEHBIIIEHA B 3aBUCHMOCTH OT €T0 COJAEPKAHMS B UCII0JIB3yEMON F'OTOBOM IIPOTYKIIUU.

IIpumeuanue: B nepro NpOBEAECHUS CIIOPTUBHBIX COPEBHOBAHUMN, COOPOB (Urp), CIETOB U T.II.
HOPMBbI IUTAHUA JOJKHBI ObITh YBEJIIMUEHBI HE MeHee yeM Ha 10%.

N36pTOK 0Opa3oBaBmieiics B mpolecce MeTaboJiM3Ma yYIJIEBOJOB TIIFOKO3BI TEPEXOIUT B
dbochoprMpoBaHHYIO OOpaTUMYIO pPE3epBHYIO (OpPMY TIIIMKOTCH, KOTOPBIM XPAaHHUTCS B TICYCHU U
KJIETKaX pa3nu4HbIX TKaHeh. KomudyecTBo riamkoreHa y B3pocioro ueigoBeka nHornaa gocturaet 200 r.
[Ipu cHWXEHUH YpPOBHS CHIBOPOTOYHOW TIFOKO3bI, TJIMKOTEH PACIICIIIAETCA, YTO TMPUBOIUT K
YBEJIMUEHUIO COJAEpKaHMsI TJIOKO3bl B KpPOBOTOKE. B cpeaHem B3pOCIbIl UYEIOBEK €KETHEBHO
ynoTpeomnsier 1o 400 T yrieBoaoB, u3 kKoTopbix 70-80% mpuxoauTcs Ha KpaxMaibl, a OCTaIbHAs 4acTh
MpPE/ICTaBICHa pa3IUYHBIMU MOHO-, M- M Tojucaxapuaamu. B ciydae ymotpeOieHus OOJBIIMX
KOJIMYECTB YIJIEBOJOB WJIM MpPH Pa3IMUHBbIX 3a00jeBaHUAX (HampuUMep, caxapHOM auadere) U30bITOK
YIJIEBOJOB COXpaHSETCsl B OpraHu3Me B BuUE kupa. PekomeHmyercs, 4yTOObI co/ep:KaHHEe MOHO- U
JUCAaXapuJ0B B CYTOYHOM IIMIIEBOM palMOHE B3pOCIOro uemoBeka He mnpesbimano 50-100 T,
MOCKOJIBKY M30BITOYHOE TMOCTYIJIEHHE TMPOCTHIX YIJIEBOJOB YBEIMYMBAET YACTOTY pa3BUTHUSA
aTepoCKJIepo3a, HapylIaeT HE TOJIBKO YIJICBOAHBIM, HO W JIMIHJAHBIA OOMEHBI, TOBBIIIACT
CBEPTHIBAEMOCTh KPOBH, TO €CTh IO CBOeMY 3(P(eKTy HalmoMHUHAeT H30BITOYHOE MOCTYIJICHHE B
OpraHW3M HACBHIIIEHHBIX JKHUPHBIX KUCIOT. BakHO, 4TOOBI B KOJMYECTBEHHOM OTHOIIEHUHW YTJIEBOJIBI
ObUIM JJOCTaTOYHO PAaBHOMEPHO paclpeiesieHbl MO OTAEIbHBIM MpUeMaM MHIIU. YTJIEBOIbl, TOMUMO
TOTO, YTO OHM SIBJISIIOTCS HamOoJjee JIETKO JOCTYIHBIM HMCTOYHUKOM SHEpPrHH, BBICTYNAIOT TAKXKE B
KayecTBE HCTOYHMKA IUIACTUYECKOrOo MaTepuana. B  4YacTHOCTH, TNPOMEXYTOUHBIE TMPOJYKTHI
YTJIEBOJIHOTO OOMEHa BXOJSAT B COCTaB HYKJIECHHOBBIX KHCJIOT (TICHTO3BI), TPEOYIOTCS IJIA CHUHTE3a
HEKOTOPBIX aMUHOKHUCJIOT, MPEBPALIAIOTCS B KUPbI, BXOJAT B COCTAaB KJIETOYHBIX CTEHOK, aHTUTEN U
T.1.

B paumon 310poBOTro B3pOCIOro 4eNoBEKa JIOJDKHBI BXOJUTHh TAKKE PACTHTENbHbBIC MUIIEBbIC
BOJIOKHA (TICKTHHOBBIC BEIECTBA - HE MEHee 5-6 I B CYTKM M KieTryaTka - He MeHee 9-10 r).
OnTuManibHOE CoIepKaHue MUIIEBBIX BOJIOKOH JIOJDKHO COCTaBIAThH 25-50 1 (13 pacuera 11,5 r Ha 1000
kkai). [lekTHHOBBIE BellecTBa, KJIeTUyaTKa COIEPIKATCS B CHIPHIX (PPYKTaX, OBOILAX, Ar0/1aX U O0OOBBIX.

OCHOBHBIM HMCTOYHMKOM aMHUHOKHCIOT SIBISIOTCS O€lKU. AMHHOKHUCIOTHI Yy4acTBYIOT B
MIOCTPOCHUU THICAY PA3TUYHBIX OENKOB, HEOOXOAMMBIX JJIi POCTa M BOCCTAHOBJICHUS BCEX KIIETOK U
TKaHEW YelloBeKa, a TaKKe BXOJAT B COCTaB COJICH, y4acTBYIOIIUX B MOJAACPNKAHHUH OCMOTHYECKOTO
paBHOBECHS, 00pa3ylOT MHOTOYHCJICHHBIE TJIMKO-, HYKJI€O- U JUIONPOTEUAbI, PepMEHThI, TOPMOHBI,
reMOTJIOONH, aHTUTENA U IPYTHE 3alIUTHBIE CTPYKTYPhl MMMYHHOW CHCTEMBI, BXOAAT B COCTAaB HOT'TEH,
BOJIOC. Y 3/I0pOBOTO 4YelOBEKa B TEUEHHWE CYTOK KOJIMYECTBO paclajarolierocss Oelka JI0JDKHO
COOTBETCTBOBATh KOJMYECTBY BHOBb CHHTE3UPOBAHHOTO. J{J1s1 OLIeHKH OMOJIOTHYECKOM IIEHHOCTH Oenka
UCIOJIb3YIOT TIOHSTHE a30THCTBII OOMEH, TO €CTh COCTOSIHHE, IpU KOTOPOM KOJUYECTBO
MOCTYMAOIIET0 B OPraHU3M a30Ta TOYHO COOTBETCTBYET €0 KOJUYECTBY, BHIBOJUMOMY M3 OpPraHU3Ma.
Ecnm xonmuecTBO a30Ta, MOCTYHArOUIEro C MHUILNEH, NIPEBBIIIAET BBIACIAEMOE, TO TOBOPSIT O
MOJIOKUTETTFHOM a30TUCTOM Oanance. [locmemgnuit HaOmogaeTrcs, Hampumep, MpU  YBEIUUYECHUU
MBIIIEYHOW Macchl UM B mepuoja OepemeHHOCTH. [Ipu OeTKOBOM WM TOJHOM TOJIOJIAaHUU, TPH
WCIOJIb30BAHUU TOJBKO PACTUTENLHON MUIIM MOXKET HAOMI0AaThCs OTPULIATEIbHBIN a30TUCTHIN OanaHc,
KOTJja KOJIMYECTBO BBIBOJUMOTO M3 OPraHM3Ma a30Ta MPEBBIIIAET €ro nocrymieHne. KoneunsiM sTanom
(hepMEHTAaTUBHOTO paclIeTIeHUs: OETTKOB SBISETCS 00pa3oBaHNE PACTBOPHUMBIX B BOJIE aMHHOKUCIIOT.

Hns sddexktuBHON pabOThl OpraHu3Ma HE3aMEHHMbIE AMHUHOKHUCIOTHI (BalluH, JIEHINH,
W30JICHIIMH, METHOHWH, TPEOHWH, METHOHHH, Tpuntodan, GeHuIaTaHuH, JU3UH, TUCTHUIIUH,
ApPTUTHHUH) JIOJKHBI MPUCYTCTBOBATH B OMpeAeNeHHOW mpomnopiuu. CYUTArOT, 4TO A B3POCIOTrO
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YeJ0BeKa ONTUMAIBHBIM COJep)KaHueM B | T IHIIEBOro OenKa SBISETCS CIIEAYIOIIee KOJIUYECTBO
HE3aMEHUMBIX aMUHOKHUCIOT (B Mr): u3oneiuuHa - 40, nediumna - 70, nu3uHa - 55, METHOHUHA C
LUCTUHOM - 35, (heHMIIANaHUHA B CyMMe ¢ TUpO3uHOM - 60, Tpuntodana - 10, Tpeonuna - 40, BanuHa -
50. Jlaxxe BpeMEeHHOE OTCYTCTBHE WJIM YMEHBIICHNE KOJMYECTBA OJHOM U3 HE3aMEHUMBIX AMUHOKHUCIIOT
OTPULIATENILHO CKa3bIBAaeTCsl Ha OEIKOBOM MeTaldoju3Me uenoBeka. Yem OoJipliie mMacca 4yelnoBeKa U
MEHBLIE €ro BO3pacT, TeM 0o0JIbliIe Oesika eMy He0OX0IUMO.

benku mocTymaroT B OpraHu3M 4YelOBeKa NPEHMYIIECTBEHHO IPH YHOTPEOJIEHUH Msica
KUBOTHBIX, NTUILI M PHIOBI, MOJIOYHBIX IMPOJYKTOB, SIMI], COH, OO0OB, ropoxa, XJCOHBIX 3JIaKOB,
opexoB. YenoBek noipkeH notpednars 1-1,5 rpamma Oenka B neHb Ha 1 kr Macchl Tena. bombie Bcero
Oenmka colepKUTCs B cbipax (okosio 25%), B ropoxe u (acomm (22-23%), B msce, nTuile, peioe (10
20%), B pasnuuHblXx Kpymax (mo 14%), xynebe m makapoHHbIX u3zenusx (5-12%). B osomax
conepxkutcs He Oonee 2% OenkoB. Hanmensblnee conepxkaHue Oelka MPUCYTCTBYET BO (pyKTax U
aronax. PacturenbHble O€KM B CBOEM COCTaBE HE COJEpXaT MOJHOTO KOMILJIEKCAa HEe3aMEHHMBIX
AMHHOKHCIIOT, JINOO CONep)KAT UX B HE3HAUUTEILHOM KoJmdecTBe. Tak, B OeNKax MIIEHUIIBI, PXKU WIH
KYKypy3bl KOJIMYECTBO JIM3MHA B J[BA Pa3a MEHBIIE ONTUMAIBHOTO, HO JIOCTaTOYHOE KOJIMYECTBO
TpunTodana, oTMedaeTcs JePUIUT TPEOHUHA, N30JIeHIIMHA U BaJMHA. beraku 0000BbIX TUMUTHPOBAHBI
[0 CEpPOCOJEPKALIUM HE3aMEHMMbIM aMUHOKHUCIOTaM (METHOHMH M UIUCTEMH) M TpUITO(aHy.
Pa3nenbHOE wHcmosnb3oBaHME TOJIBKO OO00OB WM KYKYpy3bl HEM30€XKHO MpuBEAET K Aepuuury
COOTBETCTBYIOIIIUX aMHHOKUCIOT. HampoTwB, KOMOWHHpPOBAaHHOE HCIOJB30BaHHWE CMeCH O00OB H
KYKYpY3bl WJIM puca ¢ COeBbIMH 000aMu 00pa3yeT OEIKOBYIO CMECh SKBHUBAJIEHTHYIO MO MUTATEIbHON
[EeHHOCTH OenkaM Mosioka. ONTUMallbHOE COOTHOIICHHWE >KMBOTHBIX WM PACTUTENBHBIX OCIKOB B
IAIIEBOM PAllMOHE B CPENHEM JOJDKHO COCTABIATH 55:45. HacTh aMUHOKHCIIOT CIIY’)KMUT MCTOYHHKOM
SHEpPrUM JJsl OpraHu3Ma desjoBeka. [IpM 3TOM aMHMHOKHMCIOTHI BHayaje MAE3aMUHUPYIOTCSA, YTO
COINIPOBOKJAETCS BBIACICHUEM aMMHuaka M oOpa3oBaHueM KeTokucnoT. [locimenHue BeTynaroT B
SHEPreTUYECKui MeTaboIM3M U IOC]e COOTBETCTBYIOIIUX MPEBPALICHUN pacmagaroTcs A0 BOIbI U
yriaekucaoro rasza. O6e3BpexxuBaHue 00pa30BaBIIErOCs B MPOLECCE PHEPreTHMYECKOro MeTradosim3Ma
0€JIKOB aMMHaKa OCYIIECTBIISETCS B IIEUCHH ITyTEM IPEBPALCHHUS B MOUEBHHY.

B numeBsIx npojaykTax, OCOOEHHO MHBOTHOTO IPOUCXOXKIEHHS, COJAEpKATCs TaKKe
HYKJICMHOBBIE KMCIIOTHI. boJibllle BCero nx B MSICHBIX U PhIOHBIX CyOIPOAYKTaX.

BaxHeWIIMM KOMIIOHEHTOM IMILY SBJISIOTCS TaKKe KUPbl (JIMIU/BL), IPEACTABISAIOINE COO0M
CIIO)KHBIE 3(UpPbl TJULIEPUHA M BBICIIUX HACBIIIEHHBIX M HEHACBICHHBIX JXUPHBIX KHUCIOT.
HacbliieHHble )KUpHBIE KUCIOTHI (aIbMUTUHOBAsSI, CTEAPUHOBAS M JIP.) UCIOJB3YIOTCS OPraHU3MOM B
LIEJIOM KaK SHEpreTH4Yeckuil marepuan. 3a C4eT MX OKMUCJIEHHs O00eCcleYMBAETCS OKOJIO IMOJIOBHHBI
NOTPEOHOCTU B 3HEPTUM B3pOCIOro uesoBeka. IIpu 3TOM IIaBHYIO SHEPreTHYECKYI0 POjb HIPAKOT
TpUIIIMLIEPUB! (HEHTpanbHble KHUPbl). KUpbI cioykaT pe3epBOM MUTAHUS; Y B3POCIOr0O YeIOBEKa OHU
coctaBisitor a0 10-20% wmaccel Tena, MPEUMYIIECTBEHHO IPHUCYTCTBYS B IOJKOYKHOM >KUPOBOM
KJIeTYaTKe.

JXKupbl BBINOJHAIOT TaKXKe IJIACTUYECKYI0 M PErylsaTOpHYy (yHKIMM (JUIMHHOLENOYEUHBIE
KHUPHBIE KUCIIOTHI, (hOCQOIUIUABI, XOIECTEPUH), BXOAAT B COCTAaB KJIETOYHBIX MEMOpaH, 3aIlUTHBIX
000JI0YEK HEPBOB, COCYJOB, Pa3JIMYHBIX OPraHOB, BBHIMNOJIHAIOT TEPMO3ALIUTHYIO (YHKLHIO, CIyXat
MIEPEHOCYMKOM KHpopacTBOPUMBIX (A, E, K) BUTaMHHOB, SIBIISAIOTCS MpeALIECTBEHHUKAMH CTEPOUIHBIX
TOPMOHOB, ETYHbIX KHUCIOT M MpocTariaHJUHOB. OCOOEHHO BaXKHBI Ui CO3/aHUS ILIEJOCTHOCTH
OUIMMUIHBIX CTPYKTYP KJIETOYHBIX MEMOpaH JUIMHHOILIETIOUEYHbIE HEHACHIIEHHbIE KUPHBIE KUCIIOTHI.
VX nenar B 3aBUCUMOCTH OT JIOKaJIM3allMU MEePBON JIBOMHON CBs3M HA TpU Ipymisl (omera-3, oMmera-o6,
omera-9). Omera-3 u -6 KHCIOTBI SBJSIOTCS IOJMHEHACHIIIEHHBIMH, B TO BpeMs Kak omera-9
MOHOHEHACHIIIIEHHbIE. YelloBeK MOXKET CHHTE3MpOBaTh BCE HEOOXOIUMBIE JUISI HETO JIMMHJIBI, KpoMe

omera-3 (&~ JTAHOJIICHOBAs

KHCJIOTa, SMKO3aIeHTaeHOBAas KHUCJIOTA, J0KO3arcKkCcacHoBas KI/ICHOTa)
u oMera-6 (J'II/IHOJ'ICBEU{ KHUCJIOTA, y_HHHOHeHOBaﬂ KHCJI0Ta, AATOMO _Y_HHHOHGHOBaH

KHCJIOTA, apaxXxuJ0oHOBass KUCJIOTA, OJICMHOBAS KHUCJIOTA, KaJOJICHHOBAA KI/ICJ'IOTa) JIIMHHOICTIOYCYHBIX
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KUPHBIX KHCIIOT.

Kak mpocTele, Tak ¥ CIOXKHBIC JMIHABI MOTYT CHHTE3UPOBATLCS B opranm3me. VckiroueHue
COCTAaBIISIIOT TaKWE HEHACHIIICHHBIC KUPHBIE KUCIOTHI, KaK 3MKO3allCHTaeHOBAs, JJOKO3areKCacHOBas,
JUHOJICBAs, JIMHOJICHOBAS W apaxWJIOHOBAs, KOTOPHIE JIOJDKHBI MOCTYNAaTh B OpPraHW3M YEIOBEKa C
MUIIeH B TOTOBOM BHje. JIMHONEBas KWCIOTa B MPHUCYTCTBHHM THAMHHA W MHPHUIOKCHHA CIIOCOOHA
MPEBPAIIATECS B apaxHWIOHOBYIO KHCIOTY. YKa3aHHbIC HE3aMEHUMBIC YXUPHBIC KHCJIOTHI BXOJAT B
coctaB (oCHOTUNHUIOB WU CIY)KAT B KAUeCTBE MPEANICCTBEHHUKOB (HAIpHUMEp, apaxuJI0HOBas
KHCJIOTA) TIPOCTArIAHIUHOB, JICHKOTPHUCHOB, TPOMOOKCAHOB M TPOCTANMKIMHOB. [Ipu OTCYTCTBUH WMIH
HEJ0CTATOYHOM TIOCTYIUICHMM B OPraHW3M HE3aMCHHMBIX JKHPHBIX KHCIOT Yy YeJIOBEKa OTMEYaeTCs
3aJlep)KKa pOCTa, HapylieHHe (YHKIWUU IMOYEK, OTMEYAIOTCS TAaTOJOTHYECKHE W3MCHECHHS B KOXKE,
MOXET pa3BUThCs Oecruionre. OCHOBHBIMH IHIIEBEIMU UCTOYHUKAMH KUPOB JIJIST YEIIOBEKA SBIISIOTCS:
MOJIOKO, MSICO, STMYHBIH KEJITOK, CBHHOE CaJI0, KOITYCHOCTH, MSCO, pbI0a, OPEXH, PACTUTEIIbHBIE Maca.
buonoruveckass MEHHOCTh JKHPOB OIpPENEsieTCss OOBIYHO KOJMYECTBOM TIPUCYTCTBYIOMIMX B HHX
HE3aMEHUMBIX JKHUPHBIX KHCIOT M HX YCBOSEMOCThIO. ONTHMaIbHBIM CUYUTACTCS CIICAYIOIIEe
COOTHOINIEHUE KHUPHBIX KHUCJIOT B THUIICBOM pAlMOHE: HACHIIEHHBIC J>XHPHBIC KUCIOTHI - 30%,
MOHOHEHACHIIIIEHHBIC THIIA OJIEHHOBOM KUCIOTHI - 60%, nonmmHeHackieHarle - 10%. DTo mocturaercs
B TOM CJIyJae, €ClIi COOTHOIICHNE PACTHTEILHBIX U KUBOTHBIX JKHPOB B PAI[HOHE IMUTAHUS COCTABIISIET
3:7.

JIJIss HOpMaJTLHOTO POCTa M Pa3BUTHS PEOCHKY HEOOXOUMBI TAK)K€ BUTAMHUHBI. BUTAMHHEI - 3TO
OpraHWYECKHWEe COCIWHEHUS, COJCpXKallhecs B TMPOAYKTaX TWHUTAHWS B OYEHb OTPAHWYCHHBIX
KOJMYECTBAX, HO WIPAIOIIME BAXHYIO pOJIb B MeTaboim3Me OCIKOB, KHPOB U YIJIEBOJOB, B
OCYIIECTBJICHUM MHOTOYHMCIICHHBIX (DYHKIIMA OpraHW3Ma, JiIsi 00pa30BaHHUS W OOHOBIICHUS KJICTOK U
TKaHel yenoBeka. B Hacrosmiee BpeMst u3BecTHbl 13 BUTaMHHOB: skupopactBopuMbie - A, D, E, K u
BOJIOPACTBOPUMEIE - Bl (THamMuH), BZ (pubodnasun), & (MUPHUIOKCHH), Blz (TmaHokoOamaMuH),
PP (HmanmH, BKIIOYAIOIMHMK HUKOTHMHOBYIO KHUCIOTY W HUKOTHHaMHI), C (acKOpOMHOBas KHCJIOTA),
donmeBas kucnora (QoJiaivH), MAHTOTEHOBAas KHUCIOTa, OMoTWH (BuTamuH H). Kaxneii BuTamun
obnmamaeT ompeneaeHHON (YHKIMEH WM KOMIUIEKCOM HX. JIMMTEeNbHBIH HEIOCTaTOK BHUTAMHHOB
COMPOBOXKIACTCA CHM)KCHUEM TPYIOCHOCOOHOCTH, YXYAUICHHUEM 3J0POBbS U B TKENBIX CIIydasx
MOXXET MPHUBOJUTH K CMepTU. UYUeloBeYeCKHil OpraHum3M MOKET B OrpaHHMYEHHBIX KOJIWYECTBAX
CUHTE3UpOBaTh BUTaMHUHBL. Tak, aMHUHOKHCIOTa TpUOTO(aH CcHocoOHa MPeoOpa3OBLIBATHCS B
HUKOTHHOBYIO KHCIIOTY, yIbTpaduoeToBoe 00JIyueHre cCriocoOCcTByeT 00pa3oBaHUIO B KOXKE BUTAMUHA
D, notpebHOCTh B MUPUIOKCHHE BO3pPACTACT C YBEIMYEHUEM cojiepxaHus Oenka B nuule. Kumeunsie
O0akTepuu YeJOBeKa B TEX WJIM HHBIX KOJMYECTBAX MOTYT IMPOU3BOJAUTH BUTaMHHBI: K, OHOTHH,
(boJIMeBYIO KUCIIOTY, IMAHOKOOATAMHUH, TUPUIOKCUH, TAHTOTEHOBYIO KUCIOTY, puOO(hIaBUH.

Pacyerbl MmokaspIBalOT, YTO Jaxe camblii cOaJaHCHPOBAHHBIA U Pa3HOOOpA3HBIN palMoH,
COOTBETCTBYIOIIMN CpPEAHHM »JHepro3aTparaMm, ASPHUIMTEH O OOJBIIMHCTBY BUTaMUHOB Ha 20-
30%*(14). B mpupone HE CYIIECTBYEeT NPOAYKTa, CIIOCOOHOTO OJIHOBPEMEHHO COJEpXaTh BCE
BUTaMUHBI B HEOOXOAMMBIX KonudecTBax. J[is oOecrmeueHuss opraHu3Ma BUTAMUHAMH CIEAyeT
BKJIIOUATh B PAIlMOH BCE OCHOBHBIE T'PYMIbl MUIIEBBIX MPOAYKTOB (OBOIIM, GPYKTHl U COKH U3 HHX,
3epHOBBIC TPOAYKTHI, MSCO, pbIOy W MTHILy, MOJIOYHBIE MPOJIYKTHI, >KAPOCOAEPIKAIIUE IMPOTYKTHI
nuTtaHus). CornacHO COBpEMEHHBIM JAHHBIM HauOoJiee aKTyalbHOW MpoOJIeMoil BO MHOTHUX CTpaHax
ABIIsETCS NePULIUT THAMUHA, HUallMHa, puOodaaBuHa, GOIMEeBON 1 aCKOPOMHOBON KUCIIOT.

3HauuTEeNbHOE OOJBIIMHCTBO OHOJNOTHYECKH AKTUBHBIX COEIWHEHUH, KpailHe Ba)KHBIX IS
KU3HU YeNOBeKa, HE CHHTE3UPYETCS B OpPTaHM3ME YelIOBEKa, B CBSI3U C YeM OHM CTaJl OTHOCHTHCSA K
HE3aMEHUMBIM  (akTopaM TMHTaHHUA. OJTO UCIHOJB3yeMble B KayecTBE OCHOBHBIX TpPYIII
(YHKIIMOHATBHBIX MPOJAYKTOB BHUTaMHHBI, aHTHOKcHAaHThl, I[IHXXK, MuHepanpHbie BeliecTBa,
MUIIEBbIe BOJIOKHA, HE3aMEHIUMbIE aMUHOKHUCIIOTHI M OJIUTOCAXapHUJIbI.

Burtamunbl - ocoObie O€lIKOBBIE BEIIECTBA, 0OECMEUYMBAIONINE B OpraHU3Me OMOXUMHUYECKHE
MpeBpaIeHUs], peakuy, OOMEH BeIIecTB, 0€3 Yero KM3Hb HEBO3MOXKHA.
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BurtamuHbl, CBS3aHHBIE C Pa3NUYHBIMU (epMEHTaMH, NMPUHUMAIOT y4yacTue B OOECIIeYeHUU

OpraHusma 3Hepruen (Bl , BZ , PP), buocuHTe3e 1 mpeBpalieHnu OEIKOB U AMUHOKUCIIOT (86 : Blz ),
TeHETHYECKOTO MaTepHaja KJIETOK - HyKIEHHOBBIX KUCIOT ((hosineBasi KUCIOTa), 5)KUPOB U CTEPOHIHBIX
FOPMOHOB (IIAHTOTEHOBAasl KUCJIOTAa W OMOTHMH). Butamun A yuyacTByeT B 00Oecne€4eHHM 3pEHUs U
HeoOXoauM sl (OPMHUPOBAHUSI CIM3UCTBIX TIOKPOBOB, OSMHUAEPMHCA, MMMYHHOW cHUCTeMBI. bes
BUTaMHHA J[ HEBO3MOXXHO BCAaChIBaHHME KaiblMs M (GopMHpOBaHHE ckenera W 3y0oB. Butammu K
ydyacTByeT B CBepTbhIBaHMM KpoBHU. Camblii mnomynspHbli BuTamMuH C (ackopOMHOBasi KHUCIOTA)
MPUHUMAET ydacTue B 0Opa30oBaHUM OEJIKOB COEAMHUTEIBHOM TKaHM - KOJUIAr€Ha M DJIaCTHHA,
HEOOXOIUMBIX Ui (POPMHUPOBAHHS COCYIIOB, XPSIICH, OCTOBOB KOCTei. Bmecte ¢ BurammuHom E u

B—KapOTI/IHOM Mpyu  y4acTHM  MHUKpodJieMeHTa ceineHa ButamuH C  oOecrieunBaet
(YHKIIMOHUPOBAHUE AaHTUOKCUIAHTHON CHCTEMbI OpPraHW3Ma, 3allUIIAOIIeH KICTKU OT IMOBPEKICHHUS
MPOTyKTaMH OKHCIICHHUS.

UccnenoBanusmu ycranosieHo, yto ot 70 mo 100% HaceneHusi WCHBITHIBAET HEIOCTATOK

ButamuHa C. Y 40-80% mnroxeit omrymraercst AeUIUT BUTAMHUHOB Bl : BZ : BG : Blz , (hommesoit

KHCJIOTHI U B —KapOTHHA . ee onoumsr Hacemenus HenonoyvyaeT ButaMunbl A, /1, E, K.

Ot nedunmra ButamuHoB A, B, C cTpamaroT koxa, BOJIOCH, HOTTH. [IprunHa - KOka BOJIOCH U
HOTTH HamOOJie€ 4YacTO CONMPHUKACAIOTCS C BHEMIHUMH (DakTOpamMu Cpeabl W OKa3bIBAIOTCS
HECIOCOOHBIMA TIPOTHUBOCTOSITh TOKCHYECKHMM BEIIECTBAM, HAXOJAIIUMCS B BO3Ayxe U Bojae. B
pe3ynbTaTe OTMEUAETCS MOSBICHUE CYXOCTH U MISTYIICHUS KOXKH, TPCIIUHKHN Ha ry0ax, yrpeBas ChIIlb;
JIOMKOCTbh WM BBINQJICHUE BOJIOC, MX UCTOHYEHHUE M MOTYCKHEHHE IBETA; JIOMKOCTh HOTTEW, yTpara UX
TJISTHIIEBOTO CJIOSL.

3aMETHO CKa3bIBAa€TCA HEJOCTATOK BHUTAMHUHOB W HA COCTOSHUM HEPBHOM CHUCTEMBI -
MPOSBIISIETCA  Pa3APAKUTEIBHOCTBIO, PACCTPONCTBOM CHA, HEPBHBIMU CPBIBAMH, COCTOSIHHEM
MMOAABJICHHOCTH.

Ot nedunuTa cTpagacT ¥ MBIIICYHAS CHCTEMA - OBICTPO Pa3BUBAETCS YTOMIISIEMOCTh, BSJIOCTh U
c1a00CTh.

JlebuuuT BUTAaMHHOB CIOCOOCTBYET ITyOOKOMY HapyIICHUIO OOMEHHBIX IPOIIECCOB, 3aMETHO
BJIMSIIOIIMX HA UMMYHHYIO CHUCTEMY, CHUIKAIOIIUX COINPOTUBIAEMOCTh OpraHM3Ma K MPOCTYAHBIM H
MH(EKITMOHHBIM 3200JICBAHUSM.

C oBoiamMu 1 PpyKTaMH MOXKHO MOJTy4nTh BUTaMUH C, (POJIHEBYIO KHCIOTY H B — KApOTHH
, octaibhble 10 n3 13 Hanbosee BaKHBIX BUTAMHHOB HAXOSTCS B JOCTATOYHO KAJIOPUIHBIX TPOTYKTaX
- B Msice, pbIOe, sifax, Macie, xjiaeoe.

Crnenyromieil CcOCTaBIsIONICd B TIEpEYHE HE3aMEHUMBIX (DAKTOPOB THTAHHS  SBIISHOTCS
MHUHEpaJbHbIC  BelIeCTBAa.  MMHHEpalbHble  BEIISCTBA  HEOOXOJAMMBI  JJII  HOPMAJbHOIO
(GYHKIIMOHUPOBAHUSI HMMYHHOM CHCTEMbI OpPraHU3Ma.

[Tomygaembie OpraHu3MOM Jak€ B HEOOJBIIOM KOJHUYECTBE COCIAMHCHHS >KEle3a, Maprasiia,
celieHa, KpeMHUs, (pTopa U Ipyrue MUKPO- U MaKpPOAJIEMEHTHI IPOHUKAIOT Yepe3 CTEHKU KPOBEHOCHBIX
COCY/IOB B BHJI€ MOHHBIX COEJAMHEHHUN M OKa3bIBAIOT MOIIHOE AHTHOKCHIAHTHOE, aHTUTOKCHMYECKOE
BO3JeiicTBUE Ha opranu3Mm. llog neiicTBHeM MHOTHMX MHKPO- U MaKpODJIEMEHTHBIX COEAMHEHUN
YCUITUBAETCS JETOKCUKAIIMOHHAS (DYHKIUS KOXKH, U 3TUM CaMbIM CHHUMAeTCs Ype3MepHas Harpyska ¢
MMOYEK, MICUYCHHU.

MuKpo3JeMEeHTHI SBISIOTCA KaTaau3aTopaMyd MHOTHUX OMOXUMHUYECKHX PEaKIUil, MPOXOASIINX
B opranu3me. OHH TOJIEPKUBAIOT THAPOIIEKTPOIUTUYECKUN OallaHC OpraHu3Ma, HOPMAaTU3YS
KHCIIOTHO-IIIETIOYHOE PAaBHOBECHE B JKHIKOCTHBIX CpefiaX OpraHu3Ma.

Kanpruit - coctaBisier 0CHOBY KOCTHOW TkaHU. [loBbImIaer 3amuTHble (YHKIUA OpPraHU3Ma,
CIIOCOOCTBYET BBIBEJACHHUIO CTPOHIMSI W CBUHIIA U3 KOCTeH, o00JalaeT aHTHUCTPECCOBBIM,
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aHTHAJUIEPIrUYECKUM JICHCTBUEM.

®ocdop - OCHOBHAs 4aCTh €ro COCPEJOTOUCHA B KOCTSX, 3yOHBIX TKaHSX, B KOXKE, BKEH IS
noanepxxanusi pH-6ananca. @ochopy NmpuHAUISKHUT BEAyIIas POJb B ACATEIBHOCTU IICHTPAIbHON
HEPBHOM CUCTEMBI.

Maruuii - "aHTHCTpeCCOBBIM MaTepual", aHTUOKCUAAHTHBIN MHHEpall, BXOJUT B cocTaB OoJiee
gem 200 ¢epmenTtoB, npu ero yuactuu ocymectsisiercs cunates JJHK, PHK, a ato mpodunakrika
HOBOOOpa30BaHMil; yimydnraer oOMEH BEIIECTB B COCYIUCTOH CTEHKE, HOPMAaJU3yeT apTepHabHOE
nasieHue. [Ipy 10CcTaToyHOM KOJIMYECTBE B OPraHM3ME MarHus XOPOIIO YCBAaWBAaeTCA KaJlbLIUH,
docdop, kanmii, Buramunsl rpynnsl B, C, E. Marauii BEIIOTHSIET BaXHYIO (YHKIHIO B TPO(DUITAKTHKE
3a00JIeBaHMIA TTOYEK U CEP.IIIA.

Kamuit - '"sHeprermueckuil MuHepan", CTUMYIHPYIOIIMHM Ieperady HEPBHBIX HMITYJIbCOB,
HEOOXOJIMMBIX JJIi HOPMAJIBHOTO COKpAIEHMs MBI, B TOM YHCJI€ M MBIl CEpALa, PETYIUPYET
CepJCUHbIl pPUTM, TMOJJIEP)KUBAET HOPMAJIbHYIO (YHKIMIO TIOYEK M TOPMOHAIbHBIN OanaHc
HAJMOYEYHUKOB, 0OMEH BEIIECTB B KOXKE.

CoenuHeHus Kaiusl OKa3bIBAIOT 1eNIe0HOE (PU3UOJIOTHYECKOE BO3JEHCTBUE HAa BCE OOMEHHBIC
MpPOLECChl B KJIETKaX M TKaHSIX, CIOCOOCTBYIOT YCWJIEHHIO TKAaHEBOIO JbIXaHHWS B MHUTOXOHIPUAX
kieTok. Kanuii sBfsieTCsS OCHOBHBIM SHEPTreTHUYECKUM MUHEpaoM JJisi HOpMalbHON paOOThI MBI, B
TOM YHCJI€ U MBIIIIBI CepALa.

Hatpuii - perynupyeT OCMOTHYECKOE IaBJIEHHE B KIETKE, MOBBIIIAET TOHYC COCYAUCTOM
CTEHKH. BBINOJHSAET Ba)XKHYIO POJb B Ipollecce AECTOKCUKAIMM KOXKM, OYMILEHUS IOp, YCHIICHUS
JIBIXaTeTbHON (PYHKIIUU KOXKU.

[{uHK - gBJII€TCS OCHOBHBIM MUHEPAJIOM [yl CO3JIaHHsI aMUHOKHCIIOT, Y4aCTBYET B MOCTPOECHUU
BCEX KIETOK OpraHm3Ma, CIOCOOCTBYET IPOJOHTMPOBAHHOMY ACMCTBHIO MHCYJIMHA, YTO CHIXKAET
MOBBIIIEHHBIA caxap KpoBU. Bmecte ¢ xpomoMm moBbIaer 3h(HeKTUBHOCTh HHCYINHA, CIIOCOOCTBYET
OTJIOKEHUIO TJMKOT€Ha B TI€YEHH, UYTO BaXXHO TMpPH caxapHOM Juabere. YCHUIUBaeT
MIPOTUBOBOCIANIUTENbHbIE (DYHKIIUM KPOBH, OONATaeT aHTHAUIEPTUYECKUM JEHCTBHEM Ha KOXKY.
upoko mpuMeHsieTcs B JEpMaTOJIOTUH U KOCMETHKE.

XKeneso - aHTHaHEMHYECKHI MHUHEpad, BXOOUT B MOJEKYTy TIe€MOIJIOOMHA, Y4YacTBYeT B
OKCHUT'€HAIIMU KJIETOK, YCBAaUBAETCSl OpraHM3MOM TOJIbKO Ipu Hainnuuu ButaMuHoB C u E; nocratounoe
KOJIMYECTBO B OPraHU3Me MPHUIAeT KOKE PO30BBIH LIBET (Mcue3aeT 0JIeJHOCTh KOXKHBIX IIOKPOBOB).

Mapraneny, - "aHTHOKCHUAAHTHBIM MHUHEpana', y4acTBYeT B CTUMY/SIMUA TUINO(HU3apHO-
HAJMOYEYHUKOBON CHCTEMBbI, B CHHTE3€¢ (DEPMEHTOB, YCHWJIMBAET IMOTJIONIEHUE TJIIOKO3bl KJIETKOH,
perymupyer ¢ynkiuu [HTHC, penpomyktuBHbIX opraHoB. MoHsl Mn JeTKO IPOHUKAIOT B KPOBB 4epe3
KOXY, YCHJIMBas MPOAYKLHIO €CTECTBEHHBIX TOPMOHOB, YTO CHOCOOCTBYET OMOJIOKEHHUIO OpraHu3Ma,
KOXHU.

Kpemuuii - BBINONHSET BaKHYIO POJIb B MPO(PUIAKTUKE PA3BUTHSI CKIIEPOTUYECKUX MPOILIECCOB U
3a00JIeBaHUIi OTIOPHO-ABUTAaTEIBHOTO amlmapara, yjiydiaeTr (pyHKUIHIO CTPYKTYPHBIX AJIEMEHTOB KOXKU,
BOJIOC, HOTTEH, 3a/Iep>KMBasi POLECCHI YBSIIAHUS KOXKH.

Menp - TOBBIIIAET YMCTBEHHYIO aKTHBHOCTb, MBIIICYHBI TOHYC, PEryIUpPyeT MUTMEHTHBII
0oOMEH, TOBBIIIAET YCBOSIEMOCTb JK€Jie3a 3a CUeT YIYy4YIleHHs KPOBOOOpAIlleHHS B CIOSIX KOXKH,
BOCCTAHABJIMBAET HOPMAJIbHBIN LIBET KOKHBIX TTOKPOBOB.

CeneHn - CHIKaer pUCK  COCYAUCTBIX 60HC3HGI71, IMOBBIIACT  CONPOTUBIACMOCTL K
OHKOJIOTHYCCKUM 38.60J'IGB8.HI/I$IM, yayqmacT KpOBOCHa6)KeHI/IC KOXH.
Hon - BXoOUT B COCTaB ropmMoHa IIUTOBUIHON JKeJIe3bl TUPOKCHUHA. OO0ecreunBaeT

YCTOWYMBOCTh OpPraHU3Ma K MOBPEXAAIOMIUM (aKTopaM BHEIIHEH Cpefbl, yBEeTUYUBAET CIIOCOOHOCTH
JEHKOIUTOB pa3pyliarh OOJE3HETBOPHBIE MUKPOOPraHU3MBI, OMpEIENsseT BO MHOTOM YMCTBEHHBIE
criocoOoHocTH. OTHUM W3 OCHOBHBIX MCTOYHUKOB HOJa B MUTAHWUU SIBISIETCS MUINEBAst HOJAUPOBAHHAS
comb. B 2019 r. Opima BHeceHa mMoOMpaBKa B JACWCTBYIOIINE CAaHUTApHBIE HOPMBI W TpaBHIIA,
ompenenuBiias  00sA3aTeNBPHOCTh  HCIIONB30BaHUS B 00pa3oBaTEeNbHBIX  OpraHU3alUsaX  IpU
MPUTOTOBIICHUU O0[ HoaupoBaHHOW conm. MccrmemoBaHusi CBOWMCTB HoJaTra Kaius B MHUIIEBON
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MOJUPOBAHHON COJIM MOATBEPANIIN €€ YCTOMYMBOCTD IIPU KUIITYECHUU B HEUTPAIBHON U IIOJKUCICHHON
cpelne B MOJICIBbHBIX yeloBuUsxX (270 o0pasnos). CrnenoBaTeIbHO, TEXHOJIOTHUECKUE KAPThI, HMCIOIIHECS
B 00pa30BaTeIbHBIX OPraHU3aALUAX IS I€TeH, He TPeOYIOT TEXHOJIOTHYECKON KOPPEKTUPOBKH B IIEIISX
COXpaHEHHs HojJa B TOTOBBIX Oirogax. OTO NO3BOJIAET CAENaThb BBIBOJ 00 OXKUAAEMOM
npoduIakTudeckoM pQeKTe mepexoa Ha HOJUPOBAHHYIO COJIb PU MPUTOTOBICHUH OJIIO]] B IETCKUX
OpraHU30BaHHbBIX KOJUIEKTUBAX.

@t1op - moHbI ¢Topa "3yOHOUW MHHEpan"', HO TaKKe YCHIMBAIOT IUIOTHOCTh BCETO KOCTHOTO
anmnapara. MloHbl monaaaroT B OpraHu3M U YCHWIIMBAIOT BCAChIBAHUE KaJIbLIHSL.

Xaopuabl - UTPalOT poJib PETYISTOPOB BOJHO-COJIEBOIO OOMEHa B KIIETKE, MOJIEpPKUBast
HOPMaJIbHOE€ OCMOTHYECKOE JaBJICHNUE; HEOOXO0UMBI [yl IPOJYKIIUU KEITYyA0YHOIO COKa.

Cpenn Bcex He3aMEHUMBIX (DaKTOpPOB MUTaHUS Hauboyiee 3HAYUMBIMHU  SBIISIOTCS
nosnnHeHachleHHble KupHble KucaoThl (ITHXKK). OnM oOka3bpIBaloT MOJIOKUTEIBHOE JEHCTBUE Ha
JUOUAHBINA creKTp, remocras u ¢uopuHonu3 kpoBu. [THXKK oyenp nabunbHbl, MOSTOMY HYKHO
YUUTBIBaTh, YTO yBeauueHue noctymienus B opranu3m [THXK nomxHo 00s3aTebHO COTPOBOXKAATHCS
JIOTIOIHUTEIbHBIM BBEJEHHEM BHUTaMuHa E, T.K. aKkTUBalus JMIHUTHOTO OOMEHa COIpPOBOXKJIAETCS
MHTEHCU(UKALMEH OKHCIUTENIbHBIX IPOLECCOB B MeMOpaHax kieTok. Ilpum 3ToM Ha Kaxkaplii TpamMm
I[MTHKK nmumm B opranusm nospkeH noctynate 1,0 mr Butamuna E. [THXKK B oprannsme noaseprarorcs
OKHUCJICHHIO TIO JIBYM IyTAM MeTa0oM3Ma - IUKJIOKCUT€HA3HOMY, B pe3yJbTaTe KOTOpOro oOpa3yroTcs
MpoCTarjaHAUHbI, MPOCTAMKIMHBI W TPOMOOKCAHBI, M JIMIIOKCUT'€HA3HOMY C 00pa3oBaHUEM
nerkoTpueHoB.  [lpocrarmanaumHpl  00MamaroT  BazocmacTUUecKuM  3(PGEKTOM,  OKa3bIBAIOT
UMMYHOJenipeccuBHOE neicTBue. OHM MHTHOUPYIOT Makpodaru, MoAaBJIAIOT BHIOPOC aHTUTEHA Ha
MOBEPXHOCTH Makpodara, pa3pbIBalOT CBSA3b MEXAY MMMYHOKOMIIETEHTHBIMH KJIETKAMH, TOPMO3ST
CHHTE3 aHTHUTE] U JUMQPOKHHOB. TpoMOOKCaHBI, BBI3bIBAs arperanyio U aare3uto TPoMOOLUTOB,
CroCOOCTBYIOT Pa3BUTHIO TPOMOO3a M HIIEMHUUYECKOM 00JIe3HU MUOKapAa. [IpocTaluKiIMHbI - BEUIECTBA,
XapaKTePU3YIOIMECs] MOIIHBIM AHTHAAre€3HMOHHBIM 3¢ ¢ekToM. JIeHKOTpHeHbl 007alal0T MOIIHBIM
OpPOHXOKOHCTPUKTOPHBIM JeiicTBueM. JIEWKOTpUEHB! AKTUBUPYIOT CHHTE3 MPOCTarjJaHJUHOB MU
npocTarkiInHOB. Takum oOpazoM, mpoayktbl [THXKK B onTUMaabHBIX YCIOBHUSAX MOIICPKUBAIOT
rOMEOCTa3 OPraHu3Ma.

B mumnieBsIX BellecTBaX OJHOBPEMEHHO NPHUCYTCTBYIOT HE OJUH, HE [1BA, a JAECATKH U COTHU
MUKPOHYTPUEHTOB, U JIe4eOHO-IPOPHIAKTHUYECKUE CBOMCTBA MUIIM ONPEEIIAIOTCS OTHIOAb HE IIPOCTO
OMOJIOTUYECKUMU YPPEKTaAMU OTAEIBbHBIX MUKPOHYTPUEHTOB, & SBJISIFOTCS PE3YIbTaTOM KOMIUIEKCHOTO
B3aUMOJICHCTBUS MEXKy HUMHU.

bazoBble ¢uznonornueckue GpyHKUUN MUKPOHYTPUEHTOB: PEryJsLUs KUPOBOTO, YIJIEBOIHOTO,
OElIKOBOIO M  MMHEPAJIbHOrO OOMEHa; ONTUMH3alMs aKTUBHOCTH  ()EPMEHTHBIX  CHUCTEM;
aHTUOKCUJAHTHAsE 3aluTa; oO0ecleYeHue IMPOLIECCOB  KIETOYHOTO  JIBIXaHUS; MOJIep)KaHue
3JIEKTPOJIMTHOrO OanaHca; MOAJAEpKAHWE KHUCIOTHO-IIEIOYHOTO PpABHOBECHS; T'OPMOHONOI00HOE
JeUCTBUE; PEryNALUs PeNpOAYKTUBHON (DYHKLMHU U MPOLECCOB SMOPUOTreHE3a; PEry sl aKTUBHOCTH
MMMYHHOH CHCTEMBI; Y4acTHE B IIpOLIECCAaX KPOBETBOPEHMS; PETYJSALUS CBEPTHIBAEMOCTH KPOBH;
peryasnus Bo30yIMMOCTH MHUOKapAa M COCYIMCTOTO TOHYCA; PEryJslMs HEpBHOM JeATeNbHOCTH;
CTpYKTypHO€ U  (YHKLUMOHAJIbHOE OOECHeuYeHUEe OIOPHO-ABUIaTeIbHOTO  ammapara; CHUHTE3
COEJIMHUTENILHOW TKAaHU; PETYJISIINS MPOLIECCOB JIETOKCUKAIMKN M OnoTpaHc(popMa KCEeHOOUOTHUKOB;
MOJIIep>)KaHUE €CTECTBEHHON KUIIEYHON MUKPO(IIOPHL.

B npuposne He cymiecTByeT Kakoro-JnOO €JMHCTBEHHOI'O TJIABHOTO MPOJIYKTa MUTAHHS WIH
MUIIEBON CyOCTaHLMM, CHOCOOHBIX IIOJIHOCTBIO YJIOBJIETBOPUTH BCE MEHIO# ClleAyeT cOOIoAaTh
CJIEYIOINE TPUHIIUIIBL:

1) KanopuiHOCTH MHILEBOIO pallMOHA JOJKHA COOTBETCTBOBATh SHEPreTUUYECKUM 3aTparam
opranusMma; 12-17% sHepruu cienyeT moyy4arb 3a cyer 0eikoB, 25-35% - 3a cuer xupoB u 50-55% -
3a CYET YIJIEBOJIOB;

2) cnenyeT MpaBHJIBHO paclpelesiiTh KaJOPUIHOCTh palioHa B Te€YeHue AHA - 3aBTpak - 20-
25%; o6en 30-35%; monaauk 5-10%; yxxun 25-30%);
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3) nuia 10mKHA COAEPIKAaTh ONTHMAIbHBIE KOJHUECTBA OEIIKOB, JKHUPOB U YIIIEBOJIOB;

4) NMUIEBOW paIlMOH JOJDKEH OOEeCIeurMBaTh OPraHU3M HEOOXOTUMBIM KOJHUYECTBOM BOJIBI,
BUTAaMUHOB, MUHEPAJIbHBIX COJIEH U CcOJepKaTh BCE HE3aMEHHMbIE aMUHOKHCIOTHI U HEHACHIIEHHbIE
KUpHBIE KHUCIOTH. He MeHee OJHOW TpeTH CyTOYHOW IOTPEOHOCTH OENKOB M YKHUPOB JIOJDKHO
o0ecreunBaThCsl MPOYKTAMH KUBOTHOTO TTPOUCXOKICHHUS,

5) TPOIYKTHI, UCTIOJIB3YEMbIE B JIETCKOM MUTAHUHM HE JOJDKHBI COJIEpKaTh YCUIIUTENICH BKYyCa,
HCKYCCTBEHHBIC KPACHUTEIIU, CTAOMIN3ATOPbI, CTUMYJISITOPHI POCTA.

[TumeBsie 100aBKH - CTPYKTYPHBIE KOMITOHEHTHI MTUIIIEBBIX IPOAYKTOB, HE YIIOTPEOISIEMbIE KaK
CaMOCTOSITCJIbHBIA THUIIEBON TPOAYKT WJIM KOMIIOHEHT TIWIIM, HO J00aBisgeMble Ha JTarnax
MIPOM3BOJICTBA, XPAHCHUS, TPAHCIIOPTUPOBKHU THIIEBOTO TPOJAYKTA JJIS YITYUIICHUS WIH OOJIerdeHUs
MPOU3BOJICTBEHHOTO TIpollecca WM OTACIbHBIX OIepalui, yBEIWYEHUsS CTOMKOCTH TMPOJYKTa K
pa3IMYHBIM BHUJIaM TIOPYH, COXPAHEHUS CTPYKTYpPbl M BHEIIHETO BHJA MPOJIYKTa WM HAMEPEHHOTO
W3MEHEHHUS OPraHoJICNTHYECKUX CBOMCTB. [lumieBpie M00aBKM MOAPA3ACISAIOTCS Ha PETYIUPYIOIINE
BKYC TIPOJyKTa (apoMaTU3aToOpbl, BKYCOBBIE J00ABKH, IOJCIANIMBAIONINE BEIIECTBA, KUCIOTHI U
pPEeryasTOpbl KUCIOTHOCTH); YIIYYIIAONIWE BHEIIHUN BHJ TPOIYKTa (KpacUTENIH, CTAOMIN3aTOPHI
OKpacKd);  PEryJHUpYyIOlIMe  KOHCHUCTCHIIMI0O W  (OPMHUPYIOIIHE  TEKCTYypy  (3aryCcTUTENH,
rejeoOpa3oBaTeny, CTaOMIN3aTOPhI, SMYJIBIaTOPHI); TOBBIIAIONINE COXPAHHOCTh MPOJYKTOB IMUTAHHS
W YBEIMYUBAIOIINE CPOKH WX XpaHeHHs (KOoHcepBaHTHI). K muIeBbIM 100aBKaM HE OTHOCST
COCIMHECHUS, TOBBIIIAIOIINE TMHIIEBYIO IIEHHOCTh MPOJYKTOB TUTAHWSA, HalpUMep, BUTAMHUHBI,
MHKPOIJIEMEHTHI, aMHUHOKHUCIOTHI. [llMpokoe wucrmonp30BaHME MUINEBHIX T00ABOK MPOU3BOIUTEIISIMHU
MUIIEBHIX MPOAYKTOB OMPEACISACTCS CTPEMIICHUEM - YBEIUYHUTH CPOK COXPAHEHUS KA4eCTBa MHIIEBBIX
MPOJYKTOB, B TOM YHCJIE CKOPOTOPTSIIUXCS U OBICTPO YEPCTBEIONIUX B YCIOBHUSIX HEOOXOIUMOCTH UX
MEepPEeBO3KM Ha OOJbIINE PACCTOSHUS; YIOBICTBOPUTH MHOTPEOUTENS] BBICOKMMH U HACBHIIEHHBIMU
BKYCOBBIMHM KayecTBaMH NPOAYKTa CBSI3aHO C HCIIOJIb30BAHMEM apOMaTHU3aTOPOB M KpacHUTeNeil;
CO37JaHME HOBBIX BUJOB IHUIIEBBIX MPOIYKTOB, OTBEYAIOIIMX COBPEMEHHBIM TPEeOOBaHHUSIM HAyKH O
MUTAaHUHU (HU3KOKAJIOPHUIMHBIE MPOAYKThl, UIMUTATOPHI MPOJYKTOB) - 3TO CBSI3aHO C MCIIOJIb30BaHUEM
MUIIEBBIX 100aBOK, PETYIUPYIOUIUX KOHCUCTEHIIUIO MHUILEBBIX TPOIYKTOB.

EBpomnetickum CoBeToM pa3paboTaHa cucTteMa IUQPPOBOM KOAM(PUKAIMK MHUIIEBBIX J00aBOK C
muteporr "E". Ona BxmtoueHa B koaekc BO3-OAO s numieBbIX MPOAYKTOB KaK MEKIyHapoAHas
uudpoBas cucrtemMa KoaupuUKalWyd MNHUIIEBbIX 100aBok. Kaxaol M3 NuIeBbIX 100aBOK MPHUCBOEH
uu(ppoBOl Tpex- WM UeThIpeX3HauHblii HOMep. Homep Mapkupyercs B cOUYe€TaHMUM C Ha3BaHUEM
(YHKIIMOHATBHOTO KJIacca, OTPAXKAIOLIEro TPYNIHPOBKY MHILEBBIX J100aBOK MO TEXHOJOTHYECKUM
¢byHkuaM (moakiaaccam). Hanuuue B MUIIEBOM MPOJYKTE MUIIEBBIX JOOABOK JOJIKHO OBITH yKa3aHO
Ha MapKUPOBOYHOM sipiibike. COrjlacHO MpeuIosKeHHOH cucteme nuppoBoi Koau(pUKALUK MUIIEBBIX
n00aBOK, UX KiaccU(UKALUA BBINVISIIUT CleaylmuM obpazom (ocHoBHbIe Tpymmbl): E100-E199 -
kpacutenu; E200-E299 - koncepBantbl; E300-E399 antnokcumanter; E400-E499 - crabummsaropsl
koHcucteHmu; E450-E499 - smynwratoper; ES00-E599 - perynstopbl KUCIOTHOCTH, pa3pbIXJIUTENN;
E600-E699 - ycunutenun Bkyca u apomara; E700-E899 - 3amachbie unaekce; E900-E999 -
TJIa3UPYIONINE areHThI, YIYUIIUTENu Xjeoa.
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4.2.4. Tema N 4 "Kpurn4yecku 3Ha4uMble HyTPHEHTHI B PA3JIMYHbIX IPyNIax NPOAYKTOB"

I_ICJ'ILZ O3HaKOMHUTECSA C BpCAHbBIMU  JIA  3J0pPOBbA KOMIIOHCHTAMHW  TIMTAHUSA  JUIA
MOTUBHUPOBAHHOTO COKpALICHUA UX KOJMYCCTBA B C:KECAHCBHOM yHOTpCGJICHI/II/I.

KoHTpoJibHbIE BONIPOCHI:
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1. Yto noHuMaeTcs noj KpUTUYECKU 3HAYMMbIMU IPOIYKTaMuU?

2. OCHOBHbBIE UCTOYHUKHU TOCTYIJIEHUS] CKPBITOM COJIM B OPraHu3M, Kakue 3a00J€BaHUS MOTYT
OBITH CIIPOBOLIMPOBAHBI TIOBBIIIEHHBIM COJIEPKAaHUEM COJIH, TOTPEOIIIEMON C MUIIEBBIMH MPOAYKTAMH
u Omonamu?

3. OcHOBHbIE MCTOYHHMKHU IOCTYIUIEHHMSI CKpPBITOIO caxapa B OpPraHM3M, Kakue 3a0oseBaHUs
MOTYT OBITH CIPOBOLMPOBAHBI TOBBIIICHHBIM COJECP)KAaHUEM caxapa, MOTPEOIIeMOTro C MUIIEBBIMU
MPOJIyKTaMHU U Oroamu?

4. OCHOBHbIE MCTOYHMKHU MOCTYIIEHUS B OPraHU3M HACBIILIEHHBIX UPOB U TPaHCHU30MEPOB
KUPHBIX KHUCIIOT, Kakue 3a00JIeBaHUs MOTYT OBITH CHPOBOLIMPOBAHBI TOBBIMIEHHBIM COAEp)KaHHUEM
HACBILLEHHBIX KUPOB U TPAHCU30MEPOB KUPHBIX KUCIOT, HOTPEOIAEMBIX C MUILEBBIMU MPOJAYKTAMH U
Omonamu?

5. Kakue MepomnpusThsi MOTYT MOBJMITh Ha CHW)KEHHE B MEHIO COJEpKaHHUS KPUTHUECKU
3HAYUMBIX HyTPUEHTOB?

CrnpaBo4Hble MaTepHaAJbI 10 TEMe:

T'oBopst 0 370pOBOM TMHUTAaHUH OOJBIIOE BHUMAHUE yIENSETCS COKpPAIIEHUIO OTPEOIICHUS COJIH,
caxapa, JXUPOB XUBOTHOI'O MPOUCXOXKACHHA, B TOM YHUCIIC IIPOJAYKTOB HX COJACPIKAIIUX. HYTpI/IeHTI)I,
OKa3bIBAIONINE HETaTUBHOE BO3JICHCTBHE Ha 3JI0OPOBbE M TPEOYIONINE pErJaMEeHTAIMH TpeAeTbHBIX
3Ha4YEeHUH MOJIYYUJIM HA3BAHUC KPUTHUUYCCKH 3HAYHMMBIX HYTPUCHTOB. HpI/I 9TOM HeO6XO}II/IMO YECTKO
MMOHUMATh KaKHe MPOAYTHI HECYT B ce0e CKPBITYIO YyTpO3y.

HapamuBanue npou3BoACTBa MUIIEBBIX MPOJIYKTOB Bce Oojee IIyOOKoM mepepaboTKwy,
ObicTpasi ypOaHW3alusi W HW3MEHEHHEe oOpa3a KU3HM MEHSIOT TEHJEHIIMM B OO0JIACTH TIHTaHUSA.
JIOCTYITHOCTh H IICHOBAas IMPHEMJIEMOCTb MPOJIYKTOB, TMPOUICIIIMX TIIYOOKYIO TEXHOJOTHUECKYIO
nepepaboTKy, MOBHIIAalOTCA. Bo BceM Mupe HaceneHue moTpedsieT Bce 00JbIne BHICOKOKATIOPUITHOM
MUIIA CO 3HAYUTEILHBIM COJICPKAHUEM HACBHIIICHHBIX JKUPOB, TPAHCKHPOB, CaXapoB U COJIH.

Coutb  sIBNSIETCSI OCHOBHBIM HMCTOYHHUKOM HATpHs, TP 3TOM YCTaHOBJIEHA CBSI3b MEXKIY
MOBBIIIEHHBIM TOTPEOJICHUEM HATpUS W TUIEPTOHWEH, a TaKKe YBEIHMYECHHEM pPHCKA CEpICYHO-
COCYIUCTBIX 3a00JieBaHUI W WHCYIbTOB. OJHOBpPEMEHHO, N0 MEpEe OTXO0Ja OT MPHUBBIYHBIX CXEM
MUTAHUS CHUYKAETCS IOTPEOJICHUE KITFOUEBBIX COCTABIISIONIMX 3JJ0POBOTO PallMOHA - (PPYKTOB, OBOIICH
Y THIIEBBIX BOJOKOH (B YAacTHOCTH, IEJIbHBIX 3J7aKoB). DpyKTel M OBOLIM COJAEP)KAT KallUi,
CIIOCOOCTBYIOIIHMIA CHIYKEHHIO KPOBSIHOTO JaBlieHHs. PoJb mepepaboTaHHBIX MUIIEBBIX MPOJIYKTOB KaK
HCTOYHHUKA COJIM B palMOHE OOBSCHSETCS TEM, YTO COJICPYKAHHE COJU B HUX OCOOCHHO BBICOKO (B
cllydae TOTOBBIX OJIFOJ], MSICOITPOAYKTOB, TAKUX KaK OCKOH, BETYMHA U CBIPOKOIYEHAs Koydaca, ChIpOB,
COJICHBIX CHEKOB, JIAIIIIN OBICTPOTO IPUTOTOBJICHHUS U T.11.), @ TAKXKE TEM, YTO OHH MOTPEOJISIOTCS 4acTO
U B OOJBIIUX KOJMYECTBAxX (B ciiydyae xjeba U repepaboTaHHBIX 3€PHOBBIX MPOIYKTOB). COJlb Takke
N00AaBIIIETCS B MUIILY BO BpEeMs MPUTOTOBJICHUS (B BUJIC CyXHUX OyJIbOHOB) WM yX€ Ha CTOJIC (B BUIC
COYCOB M THIIEBOW coiiM). Bmecre ¢ TeM MHOrMe MPOM3BOJUTEIIM MEHSIOT PELENTYpy CBOCH
NPOAYKIIMH JUISE COKPAIICHUS COJACPIKAHHS COJM, W TOTPEOUTENISIM PEKOMEHIyeTcsl oOpalnarh
BHUMAaHHE Ha STUKETKH MPOJYKTOB M BEIOUPATH MPOIYKTHI C HU3KUM COJCP)KaHUEM HATpPUSI.

BO3 pexomeH1yeT B3pOCIbIM NOTPEOIATH MEHEE 5 T' COJIM B JIEHb (4yTh MEHBbIIIE OJHOM yaitHOM
noxku). [na nereir B Bospacte oT 1ByX A0 15 ner BO3 pekomeHayeT KOppPEeKTHpPOBATH
PEKOMEHJIOBaHHOE MAaKCHUMaJlbHOE IMOTpeOJIeHue COJIM B CTOPOHY YMEHBIIEHUS HCXOAi M3 HX
NOoTpeOHOCTE! B SHEPrUM IO CPaBHEHUIO C B3POCIBIMHM, YTO COOTBETCTBEHHO COCTaBisieT 2,5-
S rp/cyTKu.

Crnenyer OTMETUTh, UTO HATPUH SBIISETCS BaKHEHIIUM OMOTE€HHBIM 3JIEMEHTOM, HEOOXOUMBIM
UL TOJUIEp>KaHUsl BOJHO-ILENIOYHOro OajaHca, Mepelayd HEepBHBIX MMITYJIbCOB, HOPMAaJIBHOTO
(GYHKIMOHUPOBAHUS KIETOK. M30BITOK HATpUsi COMPOBOXKJIAETCS MOBBIIICHUEM KPOBSIHOTO IaBIICHMS,
MOBBIIIEHHBIM HaMpsDKEeHHEM B paboTe CepaedHO-COCYAUCTONW CHUCTEMBbI, HAKOIUIEHHEM >KUIKOCTH B
OpraHusMe, HapylleHHeM OOMeHa BeIIEeCTB, COINPOBOXKJAroIerocs (GopMupoBaHHEM H30BITOUHOM
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Macchl Tena.

OcCHOBHbIE HCTOYHUKM TIOTPEOJICHHS HATpusi B IMHINE ONPEACNSIOTCS KYJbTYPHBIMU
OCOOCHHOCTSIMU U KYJIMHAPHBIMU MPEATNIOYTCHUSIMU HacelleHus. HaTpuii B 3HAYUTEIBHBIX KOJIMYECTBAX
CONCPKHUTCA B MPOAYKTaX MOBCETHEBHOTO YHNOTPEOJCHHS - B MOJIOKE, Msice, XJIe000yIOUHBIX
U3JIENHSIX, MICOIPOIYKTaX, CHEKOBOM MPOIYKIMHU, a TaKXKEe BO BKYCOBBIX J0OaBKax K IUIIE (COYCHI,
npunpasbl). Hatpuil comepkutcs Takke B TIIyTamMare HATpPUs, KOTOPBIA IIUPOKO HCHOJB3YETCS B
KauecTBE MUIIEBOM I00aBKH BO MHOTHX PETHOHAX MUPA.

Jlnst pemieHust rI00aNbHOM 3a7audl MO0 CHWKEHUIO 3200JIEBAEMOCTH HACEJICHUS OXHPEHHEM,
00JIe3HSIMU CHCTEMBI KPOBOOOPAIIICHNS, HAPSITY C TPOYMMHU MEPOIIPHUIATUAMH OOJIBIIOE 3HAYCHHE UMEET
CoKpamieHue mnorpeduenuss cosmm. g peanm3amuy 3TOM 3aJadyd Ha MOMYJISILUOHHOM YPOBHE
HEOOXOIMMO TPOBEACHHUE IIJJAHOMEPHOM paboThl IO MEPecMOTPY TEXHOJOTHYECKHMX KapT U
COKpAIICHUIO B TEXHOJOTUHU MPUTOTOBIIEHUS OJIFO]I COJIU, TIOBBIIIEHUIO B CTPYKTYpE MUTaHUS (PPYKTOB
1 OBOIIEH, IUPOKOMY HH(POPMUpPOBAHUE HACETIEHUS O JaHHOW IpobiieMe U ee mpuyrHax. B qoMamHux
YCIOBUSAX 1I€JIeCO00pa3HO TMOCTENEHHO COKpallaTh KOJMYECTBO BHOCMMOM B Omona mpu
MIPUTOTOBJIEHUHU COJIM, YOpaTh ¢ OOEIEHHOro CTOJia COJIOHKY, HpU (POPMUPOBAHUU MEHIO OTIaBaTh
MIPUOPUTETH C HUZKUM coJiep>kanneM HaTpus. ClieyeT OTMETHTh, YTO BKYCOBBIE PEIIEITOPHI YeIOBEKA
K TOHIKEHHOMY IOTPEOJICHUIO COJIM aJanTUPYIOTCS MOCTENEHHO, MPUOTKpbIBas OoJiee MIMPOKUN
Jarna3oH BKYCOB.

WNtak, OCHOBHBIMH HWCTOYHHMKAMU TIOCTYIUICHUS HaTpus (TMOBApEHHOM COJM) B OPTaHHU3M
YesloBeKa SIBIISIOTCS XJ1e0 M XJIeOHbIe MPOJYKThI, KOJOACHbIE W3JEIHS U MSCHbIE KOHCEPBBI, CHIPHI,
KOHCEPBHPOBAHHBIEC OBOIIM M COJICHbS, COJICHAs M KOIMMUYEHAas PhIOHAS MPOIYKIUS, a TAKXKE MPOTYKTHI
obicTporo nutanus (dactdyn) u pasziauuHble KOMOMHUPOBAHHbBIE MPOIYKTHI (COYCHI, KETUYIbI U JIp.).
Conepxanrie HaTpusi B XJIeO0O0YTOUHBIX HM3AenusX Koseobnercs oT 246 mpo 499 mr/100 r. MscHbie
koHcepBbl conepkar oT 400 mr mo 800 mr/100T (mist GospmmHCTBa - OkKoJio 600 Mr/r), BapeHsbIe
kosbacHeie m3nmenuss ot 800 mo 1000 mr/100 r, Bapeno- um ceipokomdeHsie 1500-2000 mr/100 r.
OBomHbie KOHCEPBBI U cosieHbst comepkar oT 600 mo 1100 mr/100 r Hatpusa. CoxepkaHue HATPHUS B
peIOHBIX KOHCepBax cocTaBisieT 540-700 mr/100 r, B komueHoi pribe - mo 1000 mr, a B coJyieHO# -
6osee 4900 mr/100 r. B mopumu HEKOTOPHIX MPOAYKTOB (pactdyma Moxer comepkarbes a0 1000 mr
Hatpus Ha 100 r mpoaykra.

dusnonornyeckas moTpedHOCTh 1 Aerer - oT 200 1o 1 300 mr/cyr.

OCHOBHBIMU UCTOYHHKAMU J00ABIIEHHBIX CaXxapoB SIBIAIOTCS My4YHbIE KOHJIUTEPCKHUE W3/EIHs,
TOPTHI U MUPOXKHBIE, KOHPETHI, CIaKNE KUCIOMOJIOYHbIE MTPOIYKTHl U TBOPOXKHBIEC W3JIENUS, CIaJIKUe
0€3aJIKOrOJIbHBIE HAMMUTKH, HEKTapbl M CcOKocojaepkamue HanmuTku. [lox noGaBieHHBIM caxapom
clieqyeT TOHMMAaTh BCE BHIbl NIPOCTHIX YIVIEBOJOB (caxaposa, TJIIOK030-(PpYKTO3HBIA CHpOI,
KpaxMajbHas aToka, MeJ U JIp.), BHOCUMBbIE B MUIIEBOM MPOIYKT JUTsl MPUIAHUS CIAJKOTO BKYCa.

B cootBerctBuu ¢ aeiictByronumu ['OCTamu B cocTaBe e4eHbst MOXKET coAepkarbest oT 20 10
45 1/100 T caxapa, B koHperax 65-75 1/100 1, B mupoxsbix u Toprax oT 30 mo 65 1/100T.
Kucnomonounsle mpoayKThl, TAKHE KaK CHIPKH TBOPOXKHBIE I1asupoBaHHbIEe coaepxkar 22-30 r/100 r
caxapa, Horyptsl ¢pykroBsie oT 6 1o 14 r/100 r, Horyptsl nutheBble 7-15 /100 r. CyiecTBeHHbIH
BKJIaJ B MOTpEOJIeHUE caxapa BHOCAT O€3aJIKOTOJIbHbIE HAUTKH, KOTOopeie conepxkar 5-12 r/100 r
caxapa, a TakXe COKOBas MPOAYKIMs U HekTapsl - oT 10 mo 35 r/100 r.

Ynotpebnenue caxapa (B YHCTOM BHUJE U B COCTaBe MPOAYKTOB M OIIFO])) B KOJIMUYECTBAX Ooee
40 T/CYTKM CYIIECTBEHHO TMOBBIIIAET PUCKH (hopMuUpoBaHHS H30BITOYHONM Macchl Tena, Oome3Heit
CUCTeMBl KpOBOOOpaIlleHusl, HAPYIICHWH BOCHPUMMYUBOCTA K HMHCYIMHY H JIENTHHY, YXyALICHUS
namstu, kapuecy. BO3 pekomeHnmyer orpaHuuyuth mnotpebneHue caxapa B 20 r/cyr (2 CTONOBBIE
JIOKKH).

[Ipobnema kapueca XOpoIio 3HakoOMa BceM, HauuHas y)Ke ¢ JeTCKOro Bo3pacta. M3BecTHo, 4TO
0aKTepuu POTOBOW TOJOCTH MUTAIOTCS MPOCTHIMU caxapamu. B pesynbraTe MX KH3HEACITETbHOCTU
oOpa3yercss KUCJIOTa, paspyliaromias 3yOHYH 5Malb, a 3aTeM M JIeHTHH, (popmupyercss Kapuo3Has
II0JIOCTb.
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l'opMmoH nenTtuH HeceT MH(OPMALMIO B MO3TOBYIO TKaHb 00 YIOBJIETBOPEHHOCTH ChEIACHHOMN
MUIIEH U BBI3BIBAET B OPraHU3ME YyBCTBO HAChIIeHUA. DpyKTO3a MPENITCTBYET MOMAJaHUIO JENTHHA
B MO3T U CO3JA€T UCKYCCTBEHHOE YYBCTBO r0JI0JA. Y JIOJEH C PE3UCTEHTHOCTBIO K JIENTUHY MO3T HE
MOJIy4aeT HY>KHOTO CHUTHaja, I03TOMY UM CJIOKHEE KOHTPOJIMPOBATh CBOH amnmeTut. VccnenoBanus Ha
KpbICax TOKa3alik, YTO Y JXUBOTHBIX, KOTOpPBHIE YHOTpeOIstoT (pykTo3y, BhIpabaThIBaeTCsl OOJIbIIE
JIeNITUHA, YeM OObIYHO. B pe3ysnbTaTe, 4yBCTBUTEIHLHOCTh OpPraHU3Ma K HEMY CHW)KACTCs, KUBOTHBIE
MOCTOSTHHO XOTAT ecTh. Korna gppykTo3y youpanu u3 panuoHa KpbiC, ypOBEHb JICITHHA BO3BPAILIAJICS B
HOPMY, alllleTUT CTa0UIU3UPOBAIICS.

VYuénsle u3 HoBoil 3enannnu nocrapajinch HalTH CBSA3b MEXK/Y JUIIHUM BECOM Yy MY)KUUH U UX
BO3pacToM, OOIIeH KATOPUWHOCTHIO MUTAHUS, CaXapoM, yIOTpeOIIeHneM aikoroiis, KypeHuem. Camas
CUJIbHAS CBSI3b MPOCIICKUBATIACH MEX Ty HAOOpOM Beca U YIIOTpeOJIICHHEM caxapa.

AMEpUKaHCKHE YYCHBIC MPOBENU# W3YYHIIA PE3UCTEHTHOCTh K WMHCYJIMHY Y KpBIC, J1aBas UM
TMIUIIY C BBICOKUM COJIEP’)KAHHEM caxapa, B pe3yJbTaTe CYIIECTBEHHO CHIKAIACh YYBCTBUTEIHHOCTh K
JIETITUHY U UHCYJIUHY.

Mznuinee exeaHEBHOE yOTpeOIeHNE caxapa CYIIECTBEHHO MOBBINMIAET PUCKU (POPMUPOBAHUS
caxapHoro aumabera, 4yTo OBUIO TOJITBEPKJACHO MOMYJISIIMOHHBIM HCCIIeIOBaHWEM (B HCCIIEIOBAHUU
NpUHUMaNK ydactue Ooisiee 51 Thicaun 4edn.), mpoaosnkaBmuMcs ¢ 1991 nmo 1999 rr. beuto pokasaso,
YTO y JIIOJIEH, KOTOPBIE PETYISIPHO YMOTPEOISIIOT TOACTANIEHHBIE HAMMTKH (JTMMOHAJI, CIAJIKHI Yai,
SHEPreTHKH, CIAAKUI Kode) puck GopMupoBaHus aAuadeTa ObLI BBILIE, YeM B KOHTPOJILHOM Ipyrre B
4,8 pa3a, IEYEHOYHOW HEIOCTATOYHOCTH - B 3,4 pa3za. Taxke B mcciaeA0BaHUHM ObUIO TOKA3aHO, YTO
€CJIM YEeJIOBEK €KEIHEBHO BBIMMBAET CTaKaH CJIAJKOTO JIMMOHAAA, OH B CpeaHEM MpuOaBiseT B TO],
TOJBKO B CBSI3U € ATUM (HPaKTOPOM OKOJIO 6 TUITHUX Kr. Ere oHuM U3 HeOIaronpusTHBIX MOCTIEACTBUN
€XKEJIHEBHOTO M30BITOYHOTO YMOTpeOJIeHUs caxapa SBJISETCS HEraTUBHOE BO3JCHCTBHE MOBBIIIEHHOTO
CoJlep’KaHHs caxapa B KPOBM Ha THIIOKAMII, YTO COMPOBOXAAETCS CHIDKEHHUEM KOTHUTHBHBIX
BO3MOXHOCTEH OpraHu3Ma - yXyZImaercsl HaMsaTh, pa3BUBACTCS SMOIMOHATbHAS TYIIOCTb.

Jlnsa pemeHuss TI00aTbHOM 3ajjaud IO COKpPAILEHUIO KOJIMYECTBA MOTPEOIsieMOro caxapa
HeoOxoIuMa pean3alusi KOMILIEKCa MEp MO MOBBIIIEHUIO OCBEJOMIICHHOCTH JETeH M UX pOAUTENEH O
BIIMSSHUM caxapa Ha 3JI0pOBbE, B T.4. O OBICTPBIX W OTCPOYCHHBIX d(DdexTax; mepecMoTp
TEXHOJIOTHYECKHX KapT W COKpAIlleHHE B TEXHOJOTHMHU MPUTOTOBJICHUS OJIOJ caxapa, MOCTENEHHOE
UCKJIIOYCHHE U3 PAallMOHA MUTaHUS IIKOJbHUKOB KOHIUTEPCKUX U3JCIUN U 3aMelleHne X PpyKTaMu U
Horypramu, NOmyJaspu3alis UCIOIb30BaHUS HEKAIOPUIMHBIX caxapo3aMeHHUTeNeH.

OCHOBHBIMU UCTOYHHKAMU JKHUPA, HACBHIIEHHBIX JKUPHBIX KUCIOT U TPAHCU30MEPOB YKUPHBIX
KHUCIIOT SIBJISIIOTCSL MPOJYKTHI, MPOU3BEIACHHBIE C MCIIOJIB30BAHUEM MSCHOTO W MOJIOYHOTO ChIPbS,
KOHJUTEPCKUE U3JIENHSI, HEKOTOPBIE BUJIbI MACIOKHPOBOU MPOTYKIIMH U COYCHI.

MsicHble IPOAYKTHI, TaKWe KaK KOJ0AChl, COCUCKH U CapJIebKi, MACHBIE JETUKATEChl, TOTOBbIC
KyJIMHapHbIe U3AENusl, ony(haOpuKaTel 1 KOHCEPBBI, MO3UIIMOHUPYIOTCS KaK UICTOYHUK MOJTHOLEHHOTO
0enmka ¢ BBICOKOH YCBOSIEMOCTBIO M OMOJOTMUYECKON IEHHOCTHIO, B TO K€ BPEMsI OHHU SIBJISIOTCS
OCHOBHBIMH HCTOYHUKaMu >kupa. CoaeprkaHue Oelka B BapeHBIX KoJibacax, COCHCKaxX M capjeibKax
koseonercs ot 8% mo 13%, Torma kak xupa ot 15% 1o 38%, mpu 3TOM COOTHOIICHHE OCIOK/KHP
cocraBnser ot 1:1,15 go 1:4,75. B rpymme MNONTyKOMYEHBIX, BAPEHO-KOMUEHBIX U CHIPOKOMUYEHBIX
KoJ0ac M JAETUKATECHBIX MSACHBIX MPOJYKTOB COOTHOIICHHE OEJIOK/KHUp Yalle BO3PacTaeT B CTOPOHY
npeoOmaganus xupa. ConaepikaHue 3KMpa B MICOPACTHTENBHBIX KOHCEpBaX, BBIMYCKAEMBIX TIO
HAI[MOHANILHOMY CTaHJapTy, konebnerca oT 8% mo 35,0% u 3aBUCHT OT BHAAa U COOTHOIIECHUI
WCIIOJIb30BAHHOTO ChIpbs. [Ipu 3TOM Ta ke MpoAyKLHs, HO MPOU3BOIMMAS IO TEXHUYECKUM YCIOBUAM
MPEeNNpHUATHI, MOXET COJAepKaTh 3HAYUTEIHHO OOJbIllee KOIUYECTBO JKUpAa. B KOHAMTEPCKUX
W3/IENUAX B 3aBUCUMOCTH OT COCTaBa KOMIIOHEHTOB cojiep:kanue xupa aocturaetr 30%. B rorobix
coycax M MalOHe3ax CoJepXkaHue Kupa MoxeT gocturaTb 65%. CoaepkaHue HACBHIIICHHBIX KHPHBIX
KHCTIOT B MSCHBIX MpOAyKTax konednercs ot 3,3% no 11,6% B 3aBUCUMOCTH OT COJACPIKAHUS JKUPA U
BH/JIA UCTIONB3YEMOTO ChIPhS, TPU ATOM Y CYIIIECTBEHHOU JIOJIM aCCOPTUMEHTA KOJIOACHBIX U3/ICTHIl OHO
cocTaBJisieT B cpeaHeM 5-6%. B MonouHO# npoaykuuu npu ypoBHe xkupa 10 10% Taxxe conepxxurcs
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5-6% HaCBILIEHHBIX KUPHBIX KUCIIOT.

N30biTouyHOE TOTpeONCHUE JKUPHOW THUINM TakKXKE BO MHOTOM  OIpPENENsieT PHUCKU
(hopMHpOBaHHs TIOBBIIICHHOW MacChl Tela, 3a00JeBaHUI CUCTEMBI KPOBOOOpaIeHus (aTepoCcKiIepo3a),
HapYIICHHS )KUPOBOTO 0OMeHa, PYHKIIUU TICUYCHHU.

OTnenbHO cleayeT OCTAaHOBUTHCS Ha TPAHCHU30MEpaxX KUPHBIX KHUCIOT 00pa3yrolluXcs MHpu
TUIPOTEHE3alUN KUJKUX PACTUTEIbHBIX Maced. FIMEHHO TpaHCH30Mepbl, OKa3bIBAalOT CYIIECTBEHHOE
BIMSHHE Ha PHCKH Pa3BUTHS CEpPACYHO-COCYIUCTHIX 3abosieBaHumil. [losTomMy uX conxepkaHuWe B
MacJI0XKUPOBOM MPOAYKIUU SBISETCS IOKa3aTeaeM O€30MacHOCTH MU CTPOro perjiaMmeHtupyercs. B
cooTBeTcTBUU € AelcTByromuMu TpeboBanusimu TP TC 024/2011 "TexHudyeckuil periamMeHT Ha
MacJIOXKHUPOBYIO MPOAYKLHUIO" COJAEpKAHUE TPAHCU30MEPOB JKUPHBIX KHUCIOT B MAaciOKUPOBOI
MPOJIYKIIMU HE JOJKHO MPEBHIIATH 2%.

CoznaTenieM MeToza THAPOreHU3aluu (MpUCOeIMHEHUsT BOAOPOIa K JBOMHON CBSA3M) CUMTAIOT
¢dpanmysckoro xumuka [losns Cabdatee. B urone 1897 roma oH caenan OTKphITHE, 3aJI0KUBIIIEE OCHOBBI
MpEeBpaIIeHus PacTUTEIBHOIO Macjia B TBEpAyl cyOctaniuioo, B 1912 romy mnomyumn 3a 3To
HoGeneBckyto mpemuto. CabaTbe OOHapyX W, YTO MEJIKHE YACTHUI[bI HUKENS CIYXaT XOPOIIUM
KaTaJu3aToOpoOM peaklUHU ra3o00pa3HOro BOJOpOJa € ATHIEHOM, MPOCTEHIIMM YIIeBOJAOPOJIOM C
IBOIHOM cBs13bt0. HO BCKOpE BBISICHUIIOCH, YTO TaKUM K€ CIIOCOOOM MOKHO MPHUCOEAUHSTH BOJIOPOA U
K JIpyTUM BemiectBaM ¢ ABOMHOM cBs3bto. B 1901 romy Hemeukuid xumuk Bubrensm Hopman
MPUMEHMII 3TOT METOJI JUIsl epepabOTKU >KUJKHUX PACTUTEIbHBIX Maced B TBEpJble >KHUphL, a B 1902
rojy mMOJNy4uws Ha Hero mnaTeHT. Ilpouecc ruaporeHnszanuu (TUAPUPOBAHUE) MPOUCXOAUT TPHU
MPOITyCKaHUH BOJOPOA MO IaBJICHUEM Yepe3 Maciio, HarpeToe 70 BHICOKOW Temmnepatypsl (okoso 200
rpanycoB Llenncust). [Ipu 5TOM 9acTh HEHACHIIIEHHBIX KUPHBIX KUCIOT MPEBPAIAETCS B HACHIIIICHHBIC.

W3HavanbHO THAPOTEHU3NPOBAHHOE MAcii0 HE CUUTAIOCH BPEIHBIM U JaXK€ PEKOMEH]I0BAIOCHh
KaK 3710poBasi aJlbTepHATHBA XUBOTHOMY Xupy. Hukoro He cMyTun TOT ¢akT, 4To MpPU YaCTUYHOU
TUAPOTEHU3ALMN  U3MEHSETCS TMPOCTPAHCTBEHHAas CTPYKTypa MOJIEKYJd: 3HAuMTeIbHAas YacTh
HEHACBIIEHHBIX JKUPHBIX KUCIOT (1o 60%) mepexoaut u3 muc-Gopmbl B TpaHc-(popmy. C Touku
3peHusi IPOU3BOAUTENECH MaprapuHOB HAKOIUIEHHE TPAaHCU30MEPOB BIIMSIO HA CBOMCTBA JKHpPa TOJIBKO
MOJIOKUTEIBHO, TOCKOJbKY MPHUBOAMUIO K TMOBBIIICHUIO TEMIEpaTyphl IUIABICHHUS W TBEPIOCTH.
I'uporenn3npoBaHHbIe Maciia U MaprapyuHbl Ha UX OCHOBE ObUIH JIeHIEBII€ CIMBOYHOTO Macia, J0JblIe
XpaHWINCH (Aaxke 0e3 OXJIaKIEHHs) U TO3BOJISUIM MHOTOPAa30BO€ MCMOIb30BaHUE MPH kapke. VIMeHHO
TUAPOTCHU3UPOBAHHBIN KHUpP CTal OCHOBOW wuHaycTpuu "dactdya" u nBurarereM ee OypHOTo
pazButus. B 1993 romy B xypnane "Jlanmer" BbllIa cTaths, aBTOp KoTOpod Yonrep Buiier
yYTBEpKIall, YTO MOTpeOieHre TPAHC)KUPOB MPUBOIUT K TOBBIINICHUIO PUCKA CEPACYHO-COCYTUCTBIX
3a0osieBanuii. [IpuurHa, M0 MHEHHUIO aBTOPA, COCTOSIA B TOM, YTO TPAHC->KUPBI BBI3bIBAIOT U3MEHEHUE
COOTHOIIEHUS JIMMIOTPOTEHHOB BBICOKOM M HU3KOW IUIOTHOCTU B CTOPOHY YBEIWYEHHS MEPBBIX. JTO B
CBOIO ouepelp sBIseTcs (aKkTOpoM, MpeApacHoiararoliuM K arepockiepo3y. CBOM MpennosioKeHus
Bunner noarBepaun ¢akraMmu, MOJCYUTAB MOTPEOICHUE TPAHCKHUPOB B PALMOHE 85 THICSY 3I0POBBIX
KEHIIMH, a 3aTeM B T€YEHHE BOCBMU JIET PETUCTPUPOBATI CPElId HUX 3a00JIEBAEMOCTh U CMEPTHOCTD OT
cepaeunbix 3aboneBaHuil. KommuecTBo wuH(MapKTOB, CilydaeB BHE3AaHOW CMEPTH OT CEpPACYHOTO
MPHUCTYIA U BBIPAXKEHHOCTh aTePOCKIIEPO3a OKA3aINUCh CYIIECTBEHHO OOJbIIE Cpeau TeX, KTO BCE 3TH
BOCEMb JIET €1 MHOTO MapraprHoB. TakuMm o0pa3oM, HCCIEI0BaHUs MOKA3aIH, YTO TPAHC-KUPHI BEIYT
ce0s MHAyYe, YeM IMC-KUPBI, He TOJBKO Ha CKOBOPOJIKE, HO M B opranusme. Hampumep, oka3aBIIUCh B
coctaBe (pochoNUNMUAOB KIETOUHBIX MEMOpaH, OHH BIMSIOT Ha paboTy OENKOBBIX MOJEKYI,
MIPOHU3BIBAIOINX MEMOpPAaHbI, TaK Ha3bIBAEMBIX TPAHCMEMOpPAHHBIX OENKOB. A 3TO B CBOIO OuYe€pelb
HapylaeT Iepefavyy CHUTHAJIOB, HanpuMep, MpU B3aUMOJACHCTBUUM TOPMOHOB C pELENTOpaMH,
MOCKOJIbKY pEeHENnTOphl KakK pa3 SBISAIOTCA TpaHCMeMOpaHHbIMH Oenkamu. CTpagaeT TpaHCHIOPT
BEIIIECTB, BeIb OEIKOBBIC KaHAIBI IS TMEPeHOCa MOJIEKYT 4epe3 MeMOpaHy TakkKe OTHOCATCS K
TpaHcMeMOpaHHBIM OenkaM. Tak kak (GochoNUNUABI SBISIOTCS €1Ie M CHIPheM JJISl CHHTE3a MOJEKYI
MMMYHHOU CHCTEMBI, HATMYUE B HUX JKUPHBIX KUCIOT B TPaHC-KOH(POPMAIINH MPUBOIANUT K HAPYIICHUIO
OMOXMMHH BOCTAJIUTENBHBIX MPOIeCCOB. [IoMUMO TOBBIIIEHUS PHCKA PAa3BUTHS aTEPOCKIEpO3a M

40


garantf1://70006642.1000/

COIYTCTBYIOIMX 3a00JIeBaHUI cepAla W COCYIOB, TPAHCH30MEPbl NPUBOAAT K CHIDKEHHIO
YYBCTBUTEIBHOCTH KJIETOK IO/DKEITYJJOYHON Kele3bl K MHCYIMHY - pa3BUBaeTcCs aAuader 2-ro THIIa,
XPOHUYECKHE BOCHATUTENbHBIC MPOIECChl, OXupeHue. TakuMm 00pa3oM, eciii BMECTO HOPMAJILHOTO
CTPOUTENIBHOTO MaTepuana Mbl Ipe/ylaraéM OpraHu3My OpaKOBaHHbBIE TPAHCHU30MEpHI, 00pa3yroTCs
nedekTHpIe OMOJIOTHYECKHE CTPYKTYPbI, KOTOPhIE HAYMHAIOT AaBaTh COOMA.

Jlnist yMeHbIIEHUS! TTOTPEOJICHHUSI TPAHCKUPOB HEOOXOIMMO HCKIIOYHTH W3 PalMOHA MUTAHUS
MaprapuHsbl, IPOCMATPUBATh ITHKETKH HAa MPUOOpPETaeMble IPOAYKTHl HAa MPEIMET COJACPKAHUS B HUX
TPAHCHU30MEPOB KUPHBIX KHCIIOT.

Taxum 06pa3oM, MEPOTIPUATHS 10 CHIXKEHUIO COACPIKaHUS B TUIEBOM MIPOTYKIIMHA KPUTHUECKU
3HaYMMBIX HYTPHEHTOB PEAIM3yIOTCS 10 TPEM OCHOBHBIM HampaBiieHUsM: 1) paboTa ¢ HaceIeHHEM I10
BOIIPOCAM 3/I0POBOTO MUTaHUs; 2) UHPOPMUPOBAHUE HACEICHUS O COJIEP)KAHUHN KPUTHIECKU 3HAUUMBIX
HYTPHUEHTOB B IMUIIEBOH MPOIYKINH; 3) COKpAIIeHHE KOJIHMYECTBA MPOAYKTOB, HCTOYHHKOB KPUTHUYECKH
3HaYMMBIX HYTPUEHTOB B MEHIO OPTaHW30BAaHHBIX KOJUIEKTHBOB.
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4.3. Y4yeOHbIii IJIaH:

N Tema KousmnuecTBo yacos
JeKIuUs cam. IIPAKT. BCET0
paboTta paborta
1 | BBoaHOE 3aHATHE - HHCTPYKTAX I10 1 1 2

HCII0JIb30BAHHUIO CCPBUCOB IMPOrpaMMBbl,
BXOJHOC TCCTUPOBAHUC

2 | Ponp n 3HQUMMOCTH UIIEBOTO (haKTOpa B 1 1 1 3
COXpaHEHHUHU U YKPETUICHUH 37I0POBbS
HaceneHus, MpouIaKkTuke 0oe3Hen
[UBUIM3ALNH, IPOMEKYTOTHOE

TECTUPOBAHUE

3 | OcHOBBI PHU3HOIOTHN THIIIEBAPEHHUS, 1 1 1 3
MTPOMEKYTOYHOE TECTHPOBAHNE

4 | OCHOBHBIEC KOMITOHCHTHI TIHIIIH, 1 1 1 3
MTPOMEKYTOYHOE TECTHPOBAHNE

5 | Kpurnuecku 3HaYMMBble HyTPUEHTHI B 1 1 1 3

Pa3JINYHBIX IPyNIax NpoIyKTOB,
MIPOMEKYTOYHOE TECTUPOBAHUE

6 Hrorosoe 3auarue 1 1

Bcero 5 5 5 15
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Harasansie MaTepuasbl (PUCYHKH M TA0TUIIBI)
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Tabumua 1. - YncjeHHoCTh 00yyaommxcsi B 001meo0pa3oBaTe/bHbIX OPraHu3anusax B JMHaMuke o P® u @egepanbubim Oxpyram PO

Teppuropust 2012 2013 2014 2015 2016 2017 2018 2019
P® 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
1090 1257860 1314744 1548683 1598603 1650501 1717324 1820804 1822813
CK®O 1113170 1129208 1146848 1170686 1198801 1221956 1287853 1312188
[1PO 2734610 2699489 2806562 2887380 2957437 3023509 3105018 3208782
YOO 1172810 1192783 1236945 1272445 1325590 1371839 1417720 1452411
CoO 1927236 1989979 2050417 2120161 2201885 2268581 2321420 2089361
AP0 650928 645998 651188 678366 693059 706242 715222 1002691
Tabuamnua 2. - YncjaenHocts odyuarommxces 1-4-x kiaccoB 0011eo0pa3oBaTeibHbIX Opranu3anuii B fuHamuke no P@® u ®enepaabubiM Oxkpyram

P®

IIPOTHO3  IPOTHO3  IPOTHO3

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
090 545350 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875419 | 914569 | 953718
CK®O 468283 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
190 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
AP0 277110 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 391335 | 406689
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PucyHnok. — 4. CpeaHeMHOroieTHUii npupoct (yObLIb) YPOBHS 3a00/1€Ba€MOCTH
AeTeil ¥ MOAPOCTKOB CaXapHBLIM 1HA0ETOM
3a 2012-2018 rr. (8%)

Tabauua 3. - lunamuka 3a60/1eBaeMoCTH caxapHbiM quaderom (Ha 100 Tbic.)

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

[Tpomomkenue TabIuIbI 3.
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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
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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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AeTeil M MOAPOCTKOB OKHPEHHEM
3a 2012-2018 rr. (B%)
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Tabumuna 4. - JluHaMuKa pacnipocTPaHEHHOCTH 0KHPEHNs y AeTel M NMOAPOCTKOB (Ha

100 ThIC.)
Aetn 2014 2015 2016 2017 2018 \igijﬂH:m Orsomesne & Pffr
. cpem. mo PP
TeppuropEs i P
PO 11084 | 1203,0 | 12104 | 12589 | 1311,5 | 12184
entpatsabi @O 11619 | 12417 | 1173.3 | 11986 | 1252.7 | 1205.6 0.99 5
Cesepo-3amagaert @O 12516 | 14516 | 14188 | 1523.1 1547 | 14384 1.18 1
J{0F5:151:40]0) 10926 | 1176.7 | 12948 | 1386.7 | 1481.5 | 1286.5 1.06 4
Cepepo-Kaskascxuit ®O 461.9 565.9 547.2 598 609.6 5565 0.46 3
[IpuBom&ck it OO 12734 | 13657 | 14006 | 14743 | 15421 | 14112 1.16 2
Vpansckit @O 1158.8 | 1169.3 1207 12276 | 12764 | 1207.8 0.99 6
Cubupckuii @O 11714 | 13213 | 13574 | 1379.5 1482 | 13423 1.10 3
JampHeBocTouHBIH @ O 819.7 8243 758 731.9 836.6 7941 0.65 7
HOAPOCTHH Cpemae- | OtHomerue | Pagr
2014 2015 2016 2017 2018 \EHOrOMeTE | K cpems. o | mo
TeppuTopHA Hit Po PO
PO 2720,6 | 2935 | 30353 | 32104 | 3523,6 | 30850
[lenTpasHELl @O 2985.4 | 31373 | 3066,1 | 30876 | 3098.2 | 30749 1,00 5
Cegepo-3anajusni @0 3552,2 | 3816,9 | 3883 | 43765 | 41379 | 3953.3 1,28 1
FOxmEIT @O 2960,9 | 3182,1 | 3408.6 | 3666,2 | 3763 | 3396.2 1,10 3
Cesepo-Kapka3scknii @O 1175.4 | 14965 | 13602 | 16362 | 15209 | 14378 047 8
ITpuromxCKHil @O 2872.8 | 3073,3 | 3376,8 | 36457 | 3769.8 | 33477 1,09 4
Ypansckuit @O 25917 | 27993 | 2920.1 | 30239 | 2996 | 2866.2 0,93 6
Cubupcxuii @O 2861,3 | 3148,3 | 3308.9 | 3398,6 | 58546 | 37143 1,20 2
JlaneHeBocTounkIT PO 17395 | 1838,1 | 1799.2 | 1700,2 | 2158,1 | 1847,0 0,60 7
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