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[Tpunoxenue 2

YTBEPX/IEHA
npuka3zoM PocrorpebHaazopa
oT No

OBYYAIOIAA (ITPOCBETUTEJIBCKAS) ITPOTPAMMA
110 BOIIPOCAM 30POBOIr0 MUTAHUSA
JJIA 1eTeil HIKOJIbHOIr0 BO3pacrTa

I. O0mme mosnoxeHUs1

OOyuaromass TPOCBETUTENbLCKAs TporpamMma il IIKOJIBHUKOB «OCHOBBI
3I0POBOTO THUTaHUS» TMpeaHa3HadueHa s oOywaromuxcs (5-11  kmacco)
o01eobpazoBarenbHbIX opranm3ainuii. [Iporpamma paspadboTana B 1esSX peaau3aiuu
dbenepaibHoro  Tpoekta «DopMUpOBaHWE CHUCTEMbI MOTHBAIlUA TpaxaaH K
3I0POBOMY 00pa3y JKHM3HHU, BKJIIOYas 3J0POBOEC NHUTAHUE W OTKA3 OT BPEIHBIX
npuBbiuek (YKpemieHne OOIIEeCTBEHHOTO 3J0POBBS)» HAIMOHAIBLHOTO TPOEKTa
«/emorpadus» u B coorBerctBum ¢ [lnmanom meponpustuii Pocnorpedbnanzopa mo
peanu3aluud MeponpuiaThii penepaibHOro MpoekTa «YKperieHHue OOIIECTBEHHOTO
3aopoBbs» Ha 2019 rom wu mepcnexktuBHbld Tiepuon  2020-2024  ropos,
YTBEPXKIEHHBIM TpukazoM PocnotpeOnamzopa ot 25.01.2019 Ne 29, nns pemenus
3a1a4y 1o (bopMHUPOBAHUIO Cpenbl, CIOCOOCTBYIOLIEH MOBBIIICHUIO
UH()OPMUPOBAHHOCTHU TPAXKJAaH 00 OCHOBHBIX MPUHIIMIAX 3I0POBOTO MUTAHMUS.

B mporpamme mpencraBiena uHpopManus 00 OCHOBaX 370POBOTO IMUTAHUSA,
3HAYMMOCTH BUTAMHUHOB U MHUKPOXJIEMEHTOB [l TADMOHUYHOTO POCTa U PA3BUTHS,
pallMOHANILHOTO pPEXHMa IMHUTAHUS, BBIPAOOTKH 3I0POBBIX MHUIIEBBIX CTEPEOTHUIIOB
MOBEJICHUS M TUIIEBBIX IPUBBIYEK HA 3TAIE€ POCTA U Pa3BUTHUS PEOCHKA.

I1. esieBoii pa3ae

2.1. Akmyanvnocms npozpammot.

310pOBO€ MHUTAHHE SIBIAETCS OJHUM M3 0Aa30BBIX YCJIOBHM 310pPOBbS JIETEH,
dbopMHpYET 370pPOBBIE CTEPEOTUIIBI MHUTAHUS, 3J0POBOE MHUIIEBOE IOBEJICHUE
MOJIPACTAIOIIEr0 TTOKOJIEHUS Ha MepcnekTuBy. B HacTosee BpeMs y 3HAUUTEIBHOTO
qucla eTe yKe K IIKOJIBHOMY BO3pacTy (POPMHUPYIOTCS MATOJOTUYECKHUE MUIIEBbIE
MPUBBIUKH - U30BITOUYHBIN IO KAJTOPUHHOCTH YKUH, YpE3MEPHOE NOTPEOIICHUE COIU U
caxapa, JIETKMX YIJIeBOJOB (MPEANOYTeHHE MPOAYKIIMH C BBICOKMM COJEpKaHHEM
caxapa (KOHIUTEPCKHE W3JENHs, CIAJKUE BBIMEYKA W HANUTKH), KUpa U COJHU
(kombacHble H3AETUS M COCHCKH, (acT-(ya), OTMEYaroTCsl 3HAYUTENbHBIE TI0
OPOAOKUTEIPHOCTH — TEPEPBIBBI  MEXIYy  OCHOBHBIMH  MpHEMaMH  IHIIH,
MHO>KECTBEHHBIC  HEYIMOPSATOUYEHHBIE  MEPEeKyChl. ITO  TOBBIIIAET  PHUCKU
(dbopMUpPOBaHUS NATOJIOTUH KEITYAOYHO-KUIIEYHOTO TPAKTa, SHJOKPUHHON CHCTEMBI,
YBEJIIMYUBAET PUCK PA3BUTUSA CEPACYHO-COCYAMCTHIX 3a00JIeBaHUN, H3OBITOUHOM
Macchl Tena, caxapHoro auabera. IloaTBepxkaeHueM MpoOJIeMbl — CITyKat
perucTpupyembie MoKaszaTeld 3a00JIeBa€MOCTH JeTeld M MOAPOCTKOB CaXapHbIM
nrabeToM U oxxupeHueM (puc.l).



42

400 4000
— —— ] BT — =[]0 POCTEN
250 —— 18 TH ) ==100DOCTEM 3500 -
300 o= O 3000 oo
o . o
250 —Os—O“ 2500 &
200 4 0= & 2000 17
150 1500
100 _TWAM 1000 _M
50 500
a T T T T T T T 0 T T T T T T T
2011 2012 2013 2014 2015 2016 2017 2018 2011 2012 2013 2014 2015 2016 2017 2018
a) caxapHblii Juader 0) o:KupeHue

Puc.1. /Iunamuka o01ei 3a00/1eBaeMOCTH JieTeld ¥ MOJPOCTKOB
3a 2014-2018 rr. (na 100 TbIC. HaC.)

Bropoii acnekt npoOneMbl - HEAONOIYYEHUE NETbMU Ha 3Tale pocTa u
pa3BUTH HEOOXOIUMOTO KOJIMYECTBA OCHOBHBIX MUTATEIHHBIX BEIIECTB, MUHEPAJIOB,
BUTAMHHOB, YTO TaKXE€ MOXXET MOCTYKUTh MPUYUHON (HOPMHUPOBAHUS HAPYIICHHMA
3JI0POBbsI ACTEH, B IEPBYIO OYEPEIh ATO - 3a00JIeBaHUs, 00YCIOBICHHBIC Te(PUITITOM
OMOJIOTUYECKH IIEHHBIX BEIIECTB B paIllMOHE €XKEIHEBHOTO THUTaHUS peOeHKa,
CHIDKEHHE YMCTBEHHON M (pU3MYECKON pabOTOCIOCOOHOCTU JETEH, KOTHUTUBHBIX U
(GYHKITMOHATBHBIX BO3MOXKHOCTEH PACTYIIErO OpraHu3Ma.

B 2019 rony ®enepanbabim 3akoHoM oT 01.03.2020 N 47-®3' 6110 BBEICHO
MOHSATHUE 3JIOPOBOTO MHUTAHUA, MPEayCMaTpHUBAIOIIee O00S3aTENIBHOCTh peaau3aiuu
psAlla TPUHIIUIIOB, B TOM 4YHCJE: 1) HCMOIb30BaHHUE B MEHIO OJI0J, PEIEnTypbl
KOTOPBIX, MPEAYyCMATPUBAIOT COXPAHHOCTh MCXOJHON OMOJOTHMYECKON IIEHHOCTH
MUIIEBBIX TPOAYKTOB, TMHIIEBBIX MPOAYKTOB CO CHUXKEHHBIM COJIEp>KAHUEM
HACBIIIEHHBIX JKUPOB, IMPOCTHIX CaxapoB, MOBAPEHHON COJM, a TaKXXe MHUILIEBBIX
IPOJYKTOB, OOOTaIllCHHBIX BUTAMHHAMH, IMHIICBHIMHA BOJIOKHAMHU M OHWOJOTHYECKH
aKTUBHBIMU  J0OaBKaMu; 2)  COOTBETCTBHME  JHEPIreTUYECKON  IEHHOCTHU
sHEpro3arpaTaM, XHMHYECKOI'O0 COCTaBa OJIFOJ - (PU3HOJOTHYECKHM ITOTPEOHOCTIM
OpraHu3Ma B Makpo- U MUKPOHYTPHEHTaX; 3) pa3HooOpa3ue MEeHI0; 4) ONTUMAaJIbHbBIN
PEXKHUM TUTAHUS, 5) COOMIOCHUE CAaHUTAPHO-IIUIEMUOJIOTHIECKUX TpeOOBaHU Ha
BCEX ATarnax oOpalleHus] MUIIEBbIX MPOAYKTOB (TOTOBBIX OJt01); 6) HCKIIOUCHHE
UCIOJIb30BaHus (PanbCUOUIIMPOBAHHBIX MUIIEBBIX MPOIYKTOB.

B Crparerun mnoBbIlIEHUSI KayeCTBAa MNHUIIECBOM Mpoaykuuu B Poccuiickoi
Oenepanuu 10 2030 roga, BBEICHO ONMPEACICHUE KA4eCTBA MUILEBBIX MPOIYKTOB,
OTIpeIeIISIEMOE KaK COBOKYITHOCTb MOTPEOUTENHCKUX CBOUCTB ((PHU3UKO-XUMHUUYECKHE,
MUKPOOUOJIOTUUECKNE W OPraHoOJENTUYECKHe), DHEPreTUUECKyl0 U IHILIEBYIO
IIEHHOCTh, CIIOCOOHOCTH YJOBJIETBOPATH MOTPEOHOCTH 4YEIOBEKAa B TMHINE IIPH
OOBIYHBIX YCJIOBHSX HCIIOJIB30BAHUS B IIETSAX OOCCIICUCHHS] COXPAHCHUS 3I0POBbS

! ®enepanbubiii 3akoH 0T 01.03.2020 N 47-D3 "O BHeceHun u3MeHeHu B OenepanbHbii 3akoH "O
KayecTBe M O€30MacCHOCTH MHIIEBBIX MNPOAYKTOB" M crathio 37 dDenepanbHoro 3akona "OO
obpazoBanuu B Poccutickoii ®eneparn"
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YeJI0BeKa.

Bormpocsl opranuzanuu padoThl € J€TbMU U MOAPOCTKAMU, UX POJUTEISIMU 110
NOMYJISPU3alMKA 3HAHUK O 3JI0POBOM MHUIIEBOM MOBEACHUH, 3JOPOBOM MUTAHUU, HA
dboHEe perucTpupyemMon AMHAMHUKUA PACTIPOCTPAHEHHOCTH OXUPEHHS, CaxapHOro
nuabeTa, a TaKXKe TMPUHATBIX HA TOCYIApCTBEHHOM YPOBHE CTpPATErMYECKUX
JIOKYMEHTOB TI0 OpraHu3aluy MUTaHUs JAeTel, MpuoOpeTaroT 0Co0YI0 aKTyalbHOCTb.

B canuTtapHO-NIpOCBETUTENHCKON MporpaMme MpeacTaBieHa uHpopManus o0
OCHOBaX 3J0pPOBOTO MHUTAHWS, 3HAYMMOCTA BUTAMHUHOB W MHKPOIJIEMEHTOB IS
TAPMOHUYHOTO POCTAa M PAa3BUTHSA, PANMOHATBLHOTO PEKHUMA MUTAHUS, BBIPAOOTKH
3I0POBBIX IMHUIIEBBIX CTEPEOTUIIOB MTOBEJACHUS U MUIIEBBIX MMPUBBIYECK HA 3TAIle pOCTa
Y pa3BUTHS pEOCHKA.

2.2. llenwv npozpammel.

dopmupoBaHue y 00yJaromMxcs 3HAHUN 00€CTeYUBAIOUIMX UM OCO3HAHHYIO
NOTPEOHOCTh B 3/I0POBOM NUTAHUU KaK OCHOBHOM OJJIEMEHTE 3JI0pOBOro olpasa
KU3HH.

2.3. 3a0auu npozpammet.

1. OcBoeHue OOyyalOIIUMHUCS 3HAHUH O POJUM U 3HAYMMOCTH IHUIIEBOTO
dakTopa B COXpAaHEHMHM U YKPEIUICHUHM 370pOBbS HACENEHUs, NPOPUIAKTHKE
OoJe3Hel HUBUIIU3AIUY.

2. ®opmupoBaHue 0a30BbIX 3HAHUN 00 OCHOBaX (PM3UOJIOTUU MUIICBAPEHUS U
3HAYMMOCTH PEXKHMa TMHTAHWUS, OCHOBHBIX KOMIIOHCHTOB MHINA W KPUTHYECKH
3HAYMMBIX HYTPUEHTOB B MPO(PMIAKTUKE HAPYIICHWH 3I0POBbBs, OOYCIOBICHHBIX
MUIIEBBIM (HAaKTOPOM.

3. ®dopmupoBaHUE y NE€Te HEOOXOIUMBIX HABBIKOB OOECICYMBAIOIINX UM
OCO3HaHHYIO MOTPEOHOCTH B 3I0POBOM MHTAHUHM KaK OCHOBHOM JJIEMEHTE 00Opasa
KU3HH.

2.4. Ilenesan ayoumopus npozpammol.

OOGyuaronuecst  5-11  kmaccoB  o0mieoOpa3oBaTeIbHBIX  OpTraHU3aIMMH,
pabOTHUKYU OOLIECTBEHHOTO MUTAHUS, POJUTENN 00YUYaIOIIUXCS.

2.5. Mexanusmul peanuzayuu npozpammol.

[Iporpamma peanmuzyercs B (GoOpMe TEMATHUYECKHX KIIACCHBIX YacoB,
POIUTENHCKUX COOpaHU, MHBIX OPTraHU3aIlIMOHHBIX MEPOIPUSITHI.

2.5.1. Paszpabomxka npozpammol.

[Iporpamma COCTOUT u3 YEeTBIPEX TEMaTUYECKUX pasnenos,
MIPETyCMAaTPUBAIOIINX OCBOSCHHWE OOYYAIOIIMMUCS 3HAHWW O POJIM U 3HAYUMOCTH
NUIEeBOro  (akTopa B COXPAaHCHWM W YKPEIUICHUW 3/I0pPOBbsl  HACEJICHWS,
npodmraktuke Oone3Held nwBWIN3anuu; ¢GopMHupoBaHWE O0a30BBIX 3HAHUN 00
OCHOBaX (DM3WOJIOTHH THINEBAPECHUS W 3HAYMMOCTH PEXKHMMa MHUTAHHS, OCHOBHBIX
KOMITOHEHTOB THINA W KPUTUYECKA 3HAYUMBIX HYTPHUEHTOB B MNPOPHUIAKTUKE
HapyILIEHUH 370pOBbs, OOYCIOBIIEHHBIX MHUIIEBBIM (akTopoM; (HopMUpOBaHHE
HEOOXOJMMBIX  HABBIKOB  OOECMEYMBAIOIIMX  OOYYalOIMMCS  OCO3HAHHYIO
NOTPEeOHOCTH B 3J0POBOM MUTAHUU KaK OCHOBHOM 3JIEMEHTE 00pa3a KU3HU.

2.5.2. Bueopenue npozpammot

Buenpenue mnporpamMmbl OCyHIECTBISieTCS Ha 0aze 0011eo0pa3zoBaTEIbHBIX
OpraHU3aIvu.
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2.5.3. Peanuzayus npozpammol.

OcHoBHbIE (OPMBI peaM3alMy MIPOrpaMMbl - TEMATHUYECKUE KIIACCHBIE YaChl,
poaUTENbCKUE COOpaHus, HMHbIE OPTraHU3AIMOHHBIE MEPOMPUATHUS, MPOBOJUMBIE
COBMECTHO C 00YYaIOIUMHUCS U POJAUTEISIMHU.

2.6. IThanupyempwie pe3ynvmamaul 0C60EHUA RPOZPAMMOBL.

[Iporpamma mpegycMaTpuBaeT KOMIUIEKCHOE  PAacCMOTPEHHE  BOIPOCOB
3I0pOBOTO  TMUTAHUSA, O3HAKOMJIEHWE C TMPUHIUIAMU 30pPOBOrO  MUTaHUS,
3HaYMMOCTBIO 3JI0POBOTO MUTAHMS B MPOPUIAKTHKE HAPYIICHUH POCTa U Pa3BUTHS,
pucka ¢popMupoBaHus 3a00JI€BaHUM.

B pe3ynbraTte ocBoeHus oOydaroiiei (IMPOCBETUTENBCKOW) MPOTrpaMMbl Yy
0o0y4aromuxcsi JA0JDKHBI ObITh COPMUPOBAHBI HEOOXOAMMBIE HABBIKA W YMEHHS,
oOecrevynBaroIfe JETIM OCO3HAHHYIO IMOTPEOHOCTh B 30POBOM IHUTAaHUU, Kak
OCHOBHOM 3JIEMEHTE 3J0pOBOro o0pa3a >KH3HHU, COCTaBJICHHS PAIMOHAIHLHOTO
pexuMa JHs U pallioHa 3J0POBOTO MUTAHUS.

II1. Conep:xaTebHBIH pa3aet

3.1. Obwee cooeporrcanue npozpammol.

OOyuaromiast (MPOCBETUTENbCKAsI) MpPOrpaMMa BKJIIOYAE€T TPH JIOTHYECKU
B3aMMOCBSI3aHHBIX 0JI0KA, N3JI0KEHUE KOTOPHIX MPETyCMaTPUBACT:

1) poilb M 3HAYMMOCTH MHUIIEBOrO (aKTOpa B COXPAHEHHWW U YKPEIUICHUU
3JI0POBBS HaceleHus, MPOPIIAKTUKE O0JIe3HEN IMBUIU3AINY;

2) ¢u3nonorus TMUINEBAPEHUS W 3HAYMMOCTH PEXUMa MUTAHUS, OCHOBHBIX
KOMITOHEHTOB THINA W KPUTUYECKA 3HAUYUMBIX HYTPHUEHTOB B MNPOPHUIAKTUKE
HapyILICHUN 3I0pPOBbS, 00YCIOBICHHBIX MUIIEBBIM (PAaKTOPOM;

3) dopmupoBaHue y aeTel HEOOXOMMMBIX HABBIKOB O00ECTICUMBAIONINX UM
OCO3HAaHHYIO MOTPEOHOCTh B 3JJ0POBOM IMHUTAHWU KaK OCHOBHOM 3JIEMEHTE 00paza
KU3HU.

OcHoBHast oOydaromiasi 4acTh MPOTPAMMBI MOXKET pPEaTu30BBIBATHCS KaK B
ouHOU (hopme, Tak B TUCTAHIHMOHHOW (opme oOyueHus. [IpakTuyeckue 3aHATHS,
HamnpaBlICHHbIE HA YCBOCHHWE TIOTYYCHHBIX CaAMOCTOSTENBHO (WM B KOJUICKTHBE)
HOBBIX 3HAHHWHA MPOBOIITCS B (hOpMe KIACCHBIX YacOB, POAMTEIBCKUX COOpaHUil U
WHBIX OPTaHU3AIMOHHBIX MEPOTIPUATHH.

B pesynbraTe ocBOoeHHS o0Oyd4aromiei (IIPOCBETUTENBCKOW) MPOTpamMMbl Y
00y4aromuxcst TOJKHBI ¢(HOPMHUPOBATHCSI HABBIKM MOCTPOCHMSI U OIICHKH pPallMOHA
3I0pPOBOTO MUTAHUSI.

3.2. Dmanwt peanuzauuu nPozpammol.

OOyuaromass (MPOCBETUTENBCKAsA) TMPOTpaMMa peaju3yeTcs B TEUYCHHE
ydaeOHoro ronaa, (gopma mpemnomHeceHus 0a30BOM HHGPOPMAIMH TPETyCMATPUBACT
y4eT HCXOJHBIX 3HaHUN oOydvarommxcs. VcxonHble 3HAHUS OLIEHUBAIOTCA IIO
pe3ylbTaTaM BXOJHOTO aHKETHPOBAHHS, MPOMEKYTOUHBIE UTOTH M UTOTH OOYUYCHHUSI
3a roJl OIIEHUBAIOTCSI 110 PE3yJIbTaTaM BBIXOJHOTO TECTOBOTO KOHTPOJIS.

IV. Opranu3zaumoHHbIi pa3ae
4.1. Oowue pamku opzanuzayuu odyuarouie2o npoyecca.
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[Iporpamma paccumtana Ha 15 y4eOHBIX YacOB M MPEAIOJIaracT Pa3INIHbBIE
BUJIbI JIEATEIBHOCTH Yy4YallUXcs (MPOCITyUNIMBAHUE JEKUUNA, CAaMOCTOSATEIbHYIO H
MPAKTUYECKYIO PaOOTYy, BHIMOJIHAEMYIO KOJUIEKTUBHO U CAMOCTOSITEILHO).

B pamkax wu3yudeHus MNporpaMMmbl UCHOJIb3yeTcss Oa3oBas uHGbOpMaIus
NpUBEICHHAss B INporpaMMe, a TakK€ PpPEKOMEHJOBAaHHbIE IMPOrpamMMOi
JOTIOJTHUTENbHBIE JUTepaTypHble UCTOUHUKH. [IpuBeneHue B mporpamme 0a30BOi
uH(popMaIuy, eJaeT €€ MaKCUMaIbHO yJIOOHOW B MPAKTUYECKOM HMCHOJIb30BAHUM.
JlJis caMOKOHTPOJISl YCBOCHUS MOJMy4YeHHOM MHGOpPMAIUU PEKOMEHIYETCS] OTBETHUTD
BOIIPOCHI 110 TEME.

Texnonornueckoe oOecnedyeHue MPOrpaMMbl MOAPA3yMEBACT HAIUYUE B
yu4eOHOW  ayIUTOpUU  TMPE3CHTAMOHHONM  TEXHUKUW  (TMPOEKTOp,  IKpaH,
KOMIBIOTEP/HOYTOYK), a TAaK)K€ BO3MOKHOCTH MOAKIIOUEHUS K ceTH VIHTepHeT.

4.2. Cooepotcanue yuedonozo Kypca.
4.2.1. Tema Ne 1 «PoJib 1 3HAYMMOCTH NUIIEBOT0 (AKTOPA B COXPAHEHUM U
YKpenJieHu! 310pOBbS HaceJeHNsl, NpoGuiIaKkTuKe 00s1e3Hed HUBUIN3ANNID)

Heab: PaccMOTpeTh poiib U 3HAUUMOCTh MUIIEBOTO (haKTOpa B COXPAHEHUU U
YKPEIUIEHUH 3JJ0pPOBbs HaceJeHus, MpoHIakTUKe 00JIe3HEN [IUBUIIU3ALINU.

KoHTpoJsbHBIE BONIPOCHI:
1. Ot yero 3aBUCUT NOTPEOHOCTh OPraHU3Ma B OCHOBHBIX B ITUIIEBBIX
BEILECTBAX, BATAMUHAX U MUKPO3JIEMEHTaX?
2. Kakwue BbI 3HaeTe 00JI€3HU [IUBIIU3ALMH, TOUEMY UX TaK Ha3bIBAIOT, B YEM HX
IPUYMHA, OCHOBHbBIE HAPABICHUS MPOPUITAKTHKHU?
3. Kakoe BiusiHUE HA 3I0POBbE YEJIOBEKA UMEET COXPAHEHUE U PE3KOE
VU3MECHEHUE MUILEBBIX TPAAULANA TUTAHUA?
4. Yro noHMMaeTcs 1o 340POBbIM IUTAHUEM?
Ha3oBuTe OCHOBHBIE IPUHLIMIIBI 3I0POBOIO MUTAHUA?

e

CrnpaBo4Hble MaTepHAaJIbI 110 TeMe:

[Tutanue sABASETCS BaXKHEWIIUM MPOLIECCOM B KU3HU YEJIOBEKA, 00ECIIEUMBAET
KI3Hb, 2 BMECTE C Heil ¥ (DYHKIMOHMPOBAHHE BCEX CHCTEM IOMEOCTa3a’, BKIIIOUAs
FapMOHUYHOE pa3BUTHE, (OPMUPOBAHUE MHTEIUICKTA, PEATU3ALUI0 BCEX KU3HEHHO
HEOOX0UMBIX (YHKIHI yenoBeka. [IoaTOMy MBICIB O TOM, YTO YEJIOBEK €CTh TO, UTO
OH €CT, IEWCTBUTEIBHO CIIpaBeanuBa. Tak, CO 3J0POBOM NUIIEH YEJIOBEK MOXKET
obOecrieunTh cebe TapMOHMYHBIA POCT U PAa3BUTHE OpraHU3Ma, C HE3JOPOBOU —
HapyILIEHUs pa3BUTHS U OOJIE3HU.

[ToaToMy M3 MOKOJEHHS] B TOKOJCHHE YENOBEK YZENseT OOJblIoe BHUMAaHUE
MEAMKO-OMOJIOTUYECKUM acleKTaM IMUTAHUS, Kaue€CTBY U KOJIMYECTBY MOTPEOIISIEMBIX
NUIIEBBIX NPOAYKTOB. [IMIieBbIE MPOAYKTHI IPU BKJIIOUYEHUU UX B PALMOH MUTAHUSA
o0ecreurBarOT OPraHn3M YeJIOBEKa SHEPIeTUYECKUM M IUIACTUUYECKUM MaTepHalioM,

> TomeocTas - CINOCOOHOCTh COXPAHATh MOCTOSHCTBO BHYTPEHHETO COCTOSHHUS OpTaHH3Ma

IIOCPEJICTBOM CKOOPJAMHUPOBAHHBIX PEaKIUi, HAIPABICHHBIX Ha IMOJJCPKAaHUE JUHAMHUYECKOIO
pPaBHOBECHS BHYTPEHHUX IIPOLIECCOB.



46

MOJYJIUPYIOT  ONTHUMalbHbE (U3MOJOTMYECKHE pEeakIuud Ha  BO3JACHCTBHE
DHJIOTEHHBIX U HK30I'€HHBIX (PAKTOPOB, CIIOCOOCTBYIOT MOJJIECPKAHUIO 370POBbS,
CHIDKAIOT PUCKM BO3HUKHOBEHUS 3a00JI€BaHUI, YCKOPSAIOT MPOLIECCHl peaduIuTaluu
Y BBI3JI0POBJICHUS.

B coctaB mpoaykToB nuTaHUs HOMUMO O€JIKOB, >KUPOB, YIJIEBOAOB, BOJbI
BXOJISIT MUUIIEBBIE BOJOKHA, (PPYKTOOJIUIOCAXapUIbl, CaXapOCHUPThl, AMUHOKHUCIIOTBI,
HENTHU/Ibl, MUHEPAJIBI, BATAMHUHBI, U30IIPEHOUIbI, HEHACBIILIEHHbIE KUPHbIE KUCIIOTBI,
XOJIMHBI U JIpyTHE BeUlecTBa U coennHeHus. Ha pasHpIX sTamax pocTta M pa3BUTHS,
IIPU BBIMOJIHEHUU Pab0T, XapaKTePU3YIOMIHNXCs (PaKTOpaMu BPEAHOCTH, PA3IUYHBIMU
YPOBHSIMU JIBUTaTENIbHOM aKTUBHOCTH, MOTPEOHOCTH B BBIIICYKA3aHHBIX IHIIEBHIX
KOMIIOHEHTaX JIOCTaTOYHO creruduiHa. Mexay KOMIOHEHTaMH MHINU CYIECTBYET
CJIOXKHAs CHCTEMA CHHEPIUYHBIX ¥ AHTATOHMCTHYECKHX W B3aMMOOTHOUICHHUIA.

B mpouecce sBomonMHM Yy JKHUBBIX OPraHM3MOB C(HOPMHPOBAIUCH BHAYale
nepBUYHbIE 0a30BbIE, @ 3aT€M 0OJIEE CII0KHBIE BTOPUUHBIE MEXaHU3MBI MTOIEPKAHUS
romeocraza. Ilocie oOpa3oBaHusi BOJBI, PpPACTBOPEHHMS B HEH  coell,
IPUCYTCTBYIOIIMX B 3€MHOH KOpeE, a B MOCJIEAYIOIIEM C IMOSBJICHUEM JPEBHENUIINX
aHa’pOOHBIX MMKPOOPraHM3MOB Ha 3emile MOSBWIMCh U CTajld pPa3BUBATHCA
pocTeiime, a 3aTeM U Bce 0oJiee CIOXHbBIE JKUBbIE opraHu3Mbl. Hempoctatok mim
U30BITOK MHULIEBBIX CYOCTPATOB CIYXUT CHUTHAJIOM JUIsi 0a30BBIX MEXaHHU3MOB
HOJIEpKaHUST TOMEOCTa3a, BOBJIEKAET UMMYHHYIO U HEHPOIHIOKPUHHYIO CHUCTEMBI
peryyfinuu roMeocTa3a OpraHM3Ma 4eloBeKa, OMpPeessieT BOZMOKHOCTH a/lalTalliu
K MEHSIOIIUMCS YCIOBUSM BHEIITHEH U BHYTpEHHEH cpeabl. MeHss KOTHMUeCTBEHHOE
COJIEp’)KaHWE U  COOTHOIICHHWE TMOCTYMAIOIUX C  OPOAYKTaMH  MHTAHUSA
DYHKIMOHATBHEIX MHIPEIMEHTOB’, PETyIUPYIOTCS HPOLECCH, IPOUCXOIANME B
OpraHax M TKaHsX.

BrisiBnenue Oi1aronpusTHBIX B3aMMOOTHOIICHUN MEXKIYy M3BECTHBIMU U BHOBB
OOHapyXMBAa€MbIMU MUUIEBBIMUA PETYJIATOPHBIMU KOMIIOHEHTAMM M (PyHKUUAMHU
OpraHM3Ma 4YeJIOBEKa, YCTAaHOBJICHHE MEXaHM3Ma 3TUX B3aMMOOTHOIIEHUH, HAyYHO
000CHOBaHHOE MX KOMOWHHUPOBAHHE SBJSETCS B HACTOSILEE BPEMsl OAHUM U3
CTPAaTEerMueCKUX HAlpaBJICHUN pa3BUTHS MHAYCTPUU MPOAYKTOB OOIIEro H
(YHKIIMOHAJILHOTO MUTAHUSI.

B Hacrosimiee Bpems HpOoAYKTHl (YHKIMOHAJIBHOTO IHUTAaHUS COCTaBISIOT HE
oosiee 3% Bcex M3BECTHBIX MUINEBBIX MPOAYKTOB. B Ommxkaitimue 15-20 jet mpous
(GYHKIIMOHATBHBIX MPOAYKTOB MOKET AOCTUYb 30% BCEro mpoAayKTOBOTO pbIHKA, OHU
MoryT Ha 35-50% BBITECHUTH TPAAUIIMOHHBIEC JEKAPCTBEHHbIE Mpenapatsl U3 chepsl
peanu3zanuud. Ha ceroansmHuii aeHb, (QYHKUMOHAJIBHBIE TPOIYKTHl SBISIOTCS

3 CuHeprus - 5TO MONE3HOE B3AMMOJEHCTBHE, (BPEKT OT KOTOPOro MPEBOCXOAMT CYMMAapHOE
JNEUCTBUE NOOJUHOYKE.

4 AHTAaroHH3M — B3aHMHOE [TO/[aBIICHIE S (BEKTOB, PErHCTPHPYEMBIX TOOTHHOUKE.

° DYHKIMOHAIBHBIE MHIPEIUEHTHl - BUTAMHHBI, MHHEpAIbHBIE BEIIECTBA, MOIMHEHACHINICHHEIE
KUPHBIE KUCIIOTHI, MUIIEBbIE BOJIOKHA, aHTHOKCUJAHTHI, & TAK)KE€ MHTPEIUEHTHI MPOOHOTHYECKOTO
(oudungobakTepun, ITaKTOOAKTEPHH, COCTABIAIONINE HOPMAIBHYI0 MHUKPO(DIOpY KHUIIEYHUKA
YenoBeKa) U NMpeOuOTUYECKOTO (CTUMYIHMPYIOUIHE POCT COOCTBEHHONM MHMKPO]IIOpPHl KHUIICUYHHUKA)
NEUCTBUSL.
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CYILIECTBEHHBIM PE3EPBOM YBEIMYEHUS CpPEIHEH NPOJOJIKUTEIBHOCTH AaKTHUBHOM
YKU3HU HACEJICHUS.

310pOBbE — ATO TaKOE€ COCTOSTHUE 4YEIOBEKa, KOTOPOE IO3BOJISET €My B
KOHKPETHBIX YCJIOBUSIX YYBCTBOBATH c€0s ¢ GU3UUECKOM, ICUXUUECKON, COLMATBLHOM
U HPABCTBEHHOW TOYEK 3peHMs] HamOoJsiee KOMQPOPTHO. Y 310pOBOr0 YeJIOBEKa Ha
ONTUMAJIBHOM YPOBHE B COOTBETCTBHHU C BO3PACTHBIMU HOPMaMU U TOCTOSHHBIMH
W3MEHEHUSIMA BHYTPEHHEW, BHEIIHEW M COLMAIbHOM Cpejbl OCYILECTBISIOTCS BCE
ero usmonornuyeckne GyHKIMM U MOBEACHYECKUE peakUuu (POXKICHHE, pa3BUTHE,
CO3JaHHE M BOCIHTAHHWE TIOTOMCTBA, BBDKUBaHUE, (U3MUECKas, yXOBHAs U
COLIMaJIbHAS aJanTanys). JTO O3HAYaeT, YTO YEJIOBEK, y KOTOPOr0 HET HUKAKUX
OOJIE3HEHHBIX OLIYIIEHWW, KOrJa €ro OpraHbl U TKaHU padOTarOT, BBIMOJHSS CBOU
(GyHKIIMHM B TOJTHOM 00beMe (0€3 OrpaHHuEHU ), MOXKET CUMTATh CEOsI 37I0POBHIM.

AHanu3 mokazaresiei, XapaKTepU3YIOIINX 3J0pPOBbE HACEICHHUS YOeIUTEIbHO
CBUJIETEJIBCTBYET O HEYKJIIOHHOM pPOCTE 4HuCia JUl, CTPAAArOUIMX WM CKJIOHHBIX K
pa3MYHBIM 3a00JIEBAHUSIM, MPEKIAE BCEro K TaKUM, KOTOPbIE MOJYYUIIM Ha3BaHUE
«Oone3ned nuBwiIM3anuu». K HUM  cleayeT OTHECTH TaK Ha3blBaeMble
ONMOPTYHUCTHUYECKUE HWH(EKIUH, TMOpaKarole HOBOPOXKICHHBIX U OOJIbHBIX,
HaxXOJsIIUMXCS B CTAallMOHapax, O0OJIe3HM  CHCTEMbl  KpPOBOOOpAaIICHMS,
OHKOJIOTHYECKHE 3a00JIeBaHHs, MOYEKAMEHHYI0 U JKEeITYEKaMEeHHYI0 OOJIe3HH,
OpOHXHMAJIBHYIO aCTMY M JAPYTHe ajuiepruueckue 3a00yeBaHusl, renaTUThl, 0KUPEHHE,
1oJlarpy, OCTEOXOHJPO3 M HMHBIE MOPaXEHHUsS CYCTaBOB, OcCTeonopos, auader. [lo
naHHBIM BceMupHOW opraHu3aiuu 3JpaBOOXPAaHEHUS MHOTHE M3 ITHX OOJe3HEl,
SABIIAIOTCS MPUYUHOM CMEpPTH M HHBATUJAHOCTH B pabOTOCIIOCOOHOM BO3pacTe.
3ab01eBaHUsAME CHCTEMBI KPOBOOOpAIieHUsI B HacTosmee BpeMs cTpanatot 10 40%
HaceJeHUsl. 3JI0KAaYECTBEHHbIE HOBOOOPA30BaHUS W NPEAPAKOBBIE COCTOSHHS
ormeuatorcst y 30% B3pocioro HaceneHus, 00JIE3HH KETyJOYHO-KHILIEYHOTO TPAKTa
oOHapy:xuBatotcs y 6omnee 20% B3pociibIX U JIeTel U, 1o nporuosam, k 2030 roay 3ta
uudpa ngocturHer 40%. Y 53% wmyxuuH u 19% >KEHIIMH, MNPOXUBAIOIIUX B
WHIYCTPUAJIbHBIX CTPaHaX, BBIABJICHO TOBBIIIEHHOE COJEpP’KaHUE IIaBEJICBOM
KHCJIOTBI B MOY€, Ipu 3ToM Yy 5-20% nroaeit npu goctuxennu 70-I€THEro Bo3pacra,
OTMEYAIOTCSl MPUCTYNbl MOYEKAMEHHOW O00JIe3HU. Y KaXKIOr0 TPEThEro MKUTEIs
IUTAaHEThl UMEIOTCS T€ UJIM UHBIE aJTIEPTUYECKUE MPOSIBICHHUS.

Jlunamuka nokaszateneil 3a00JeBaeMOCTH IETe U MOJIPOCTKOB, 00YCIOBICHHAs
BO3/ICIICTBIEM (PAKTOPOB MUTAHUS, 00PA30M KU3HU MPEJICTABICHA B MPHIIOKEHUH 1.

Ha npotspkeHuH Bcero nepuoja CylieCTBOBAaHUS YEJIOBEYECKOW LMBHIA3ALUU
NpEANPUHUMAIIUCH MOMBITKM OTBETUTh HA BOIPOC: MOYEMY ATO IMPOUCXOJIUT U KaK
HAayMHAIOTCA OoNe3HU? DTOT BOMPOC BOMPOCOB MJiI MEAUIMHBI BCEX BpPEMEH
COXPAaHSAET CBOKO aKTyaJIbHOCTh U B Hamu JHU. Bo BTopou nonoBune XIX n Havane
XX Beka B MEPHOJ] TaK HAa3bIBAEMOT'O «30JI0TOTO BEKa» MHUKPOOHOIOTHH, Oiaroaaps
Hay4yHbIM JnocTikeHusM Jlyn Ilactepa, PobGepra Koxa, Ilayms Opnuxa u apyrux
BBLJAIOLIMXCSI MUKPOOUOJIOroB, YJaloCh YCTAaHOBUTH, YTO MHOTHME 3a00JIeBaHMS,
CKJIOHHBIE K PacHpOCTPaHEHUIO, CBSI3aHbI C KOHKPETHHIMU MHKPOOPTaHU3MaMU —
Bo3OyauTenamMu  uHekuil. OCHOBBIBasICh Ha ATUX JIOCTHXKEHUSAX, ObUIM
pa3paboTaHbl XHMMHUOTEPANEBTUYECKUE MpEnapaThl, BaKIMHbI, YYyBCTBUTEJIbHbBIE
METO/bl  JIMarHOCTHKH, T[IO3BOJIMBIIME OCYIIECTBJISITH  pPaHHEE  BBISIBICHHE,
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npo(UIAKTUKY U JIEYCHHE TaKUX MHPEKIMOHHBIX 3a00JI€BaHM, KaK: yyma, XoJepa,
TU3EHTEpUs, TyJspemMusi, cupuinc, TyOepKyse3, roHOpes, JIeTpa, SMUIEMUYECKHUM
MEHUHTUT, OCTIa, MOJIMOMUEIUT, OPIOIIHON U ChIMHOU TU(]BI, OpyLenies, TyOepKyies,
CTOJIOHSIK, U Tepusi, MaIsipusi U MHOTUE APYTHE.

B 1907 rony MN.MA. MeuyHUKOB BBbICKa3ald MPEANOJIONKEHUE, YTO MNPUUMHOMN
BO3HMKHOBEHHUSI MHOTHUX 3a00JIEBAHUI SBIISIETCSI COBOKYIHBIN 3(DPEeKT Ha KIETKU U
TKaQHU MaKpOOpraHu3Ma pa3HOOOpa3HbIX TOKCHUHOB M JPYrMX METa0OJUTOB,
IPOIYLIMPYEMBIX MUKPOOPTaHU3MaMHU, BO MHOKECTBE MTPUCYTCTBYIOIIUMH Ha KOXKE U
CIIM3UCTBIX YEJIOBEKA M JKUBOTHBIX, IPEXJE BCETO B MUILEBAPUTEIBLHOM Tpakrte. K
COKaJICHHIO, B TOCJIEAYIOIINE TOAbl B CUIY psjia OObEKTHBHBIX U CyOBEKTHBHBIX
OPUYMH BHUMAHUE K POJM MHUKPOOPIaHM3MOB XO35IMHA B Pa3BUTHH MHOTHX
pacmnpocTpaHEHHBIX 3a00JI€BaHH YEIOBEKa HE T0OLIEHUBATIOCH.

B 30-60 romet XX crosieTHs MEpPBONPUYMHY MHOIMX IaTOJIOTHYECKUX
IIPOLIECCOB CTaJlM CBSI3bIBATh C HAPYIICHUSIMH, BO3HUKAIOUIMMHU B ILIEHTPAJIbHOU
HEPBHOU CHUCTEME.

B 70 rogax XX cronerusi kaHajackuii marosior ['anc Cenbe chopmyanpoBai
KOHILIETILIUIO CTpecca, BBENl MOHATUE «OO0JIe3HU afanTalliuy, CUUTas, 4YTO B OCHOBE
MHOTHX O0OJIe3Hel uenoBeKa JiexaT HapyuleHus OajaHca JJIEKTPOJIUTOB H
CTEPOUHBIX TOPMOHOB.

JlocTikeHus B 00JIACTM TEHETUKU M MOJIKYJSAPHON OWOJIOTMH, a Takke B
obJacTu ’KcrepuMeHTaIbHON nMMyHOJI0THH B 70-80 romax XX CTOJIETHS TTO3BOIUIH
CMECTHUTh aKIEHTHl B MOJIb3Y HACJIEICTBEHHOTO H/WJIM MMMYHHOIO I'€He3a MHOTHUX
COBPEMEHHBIX 3a0ojieBaHUIl uenoBeka. Hawamuce akTUBHBIE MOHCKU J1€()EKTHBIX
T€HOB B XPOMOCOMax, MEPBUYHBIX M BTOPUYHBIX MMMYHOJCPUIIMTOB, MPUUUH HUX
BO3HUKHOBEHUSI U MAaTOPHU3UOJOTUYECKUX M3MEHEHHM Kak CIEACTBHE 3THUX
HapyweHuid B Makpoopranusme. C Hayana 80-rogoB yBeIWYeHHE 4YHClia OOJIE3HEH
YyeJioBeKa CTalu CBA3BIBATh C YXYIIUIEHUEM COCTOSIHHS OKPY>KaIOIIEeH Cpelbl
aHTPOIMOTEHHOTO IPOUCXOXKICHHUS, BBICOKOM CTENIEHBIO ypOaHu3auu,
TUIOJMHAMUCH,  XMMH3AIUMEHd  CETbCKOXO3AUCTBEHHOITO UM MPOMBIIUIEHHOTO
POU3BOJCTBA, IIMPOKUM BHEAPEHUEM B OBIT U 3APaBOOXPAHEHHUE HOBBIX
XUMHUYECKUX COCIMHEHUM CUHTETUYECKON TPUPOIBI.

[lepeunciieHHbIe TOAXOAbI K TOHUMAHUIO MPUYUH BOSHUKHOBEHHUS 3200JI€BaHUIMA
0o0bequHsAeT MOHUMAaHUE, YTO MEePBUYHASI POJIb B (POPMUPOBAHUU TaK HA3bIBAEMBbIX
«COMATHYECKUX» 3a00JIeBaHUN OMpenesieTcsl HW3MEHEHUsSMU B (DYHKUMAX U
GHOXMMHYECKHX PEaKIHMAX FYKAPHOTHUECKHX KIETOK OPraHOB M TKAHEH YeloBeKa.
OTO0 SBUJIOCH OCHOBOM ISl pa3pabOTKH OOJBIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenapaToB. bnaromaps mNpou3BOACTBY MNOMOOHBIX (hapMaleBTHUECKUX CPEICTB,
BBICOKOMY YPOBHIO MEIMLMHCKOTO OOCTYyXKMBaHUSI M paHHEH JUarHOCTUKU
BBICOKOPA3BUTHIM CTPaHaM YAA€TCs CAEPKUBATh JAbHEHIINIA pOCT 3a00J1I€BaEMOCTH
U cMepTHOCTM  Hacenenus.  [lanpHeilmee — pa3BuTHe  (papMalieBTUYECKOM
IPOMBIIIUICHHOCTH Ha OCHOBE JOMMHHPYIOLIEH B HACTOSIIEE BpEMs KOHILICTIIHU
3I0pOBbSl U MPUYUH 3a00JI€BAEMOCTH caMO MO cebe CIOCOOCTBYET MPOI0JIKEHHUIO
3arpsi3HEHUS]  OKpY)Karolled cpeabl, BO3HMKHOBEHHIO HOBBIX 3a00jieBaHUN WU

6
QYKapI/IOTI/ILIeCKI/Ie KJICTKHU — KJICTKHU, UMCIOILIHUC AZPO.
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YBEJIIMYEHUIO YHCla 3a00JIeBIIMX HW3BECTHBIMH B HACTOSIIEE BpeMsl OOJE3HSIMHU.
TpagulMOHHBIE MOAXOJbl TMOCIHEAHUX ACCATWICTHM K NpUyuHaM (HOPMHUPOBAHUS
MHOTHX  paclpoCTpaHEHHBIX 3a0ojieBaHUI  4YejloBeka Oosbllle HE  JAoT
KOHCTPYKTUBHBIX UJIEH U MPEATIOKEHUHN K pa3paboTke BhICOKOI(PPEKTUBHBIX CPEICTB
U [pueMoB  NpoPUIAKTUKKM W JIEYEHUS  aTepOCKIIEepo3a,  TUIEPTOHHH,
HOBOOOpPa30BaHUM, alNIEPrHil, IPYrux MNaTOJOTUYECKUX COCTOSHHM M CHHJIIPOMOB,
YHUCJIO CIy4aeB KOTOPBIX MEIJIEHHO, HO HEYKJIOHHO BO3PACTAET.

B 1985 rony 3apyOexnbie uccienosarenu S.B.Eaton u M.Konnor Bbeickazanu
TUIOTE3y, YTO pOCT OOJIe3HEW UMBUIM3ALMU BO BTOpOWM MoONoBHHE XX BeKa
0OyCIIOBJIEH T€M, YTO I'€Hbl COBPEMEHHOTO 4YEJIOBEKa, aJalTUPOBAHHBIC B TEUCHHE
NOYTH MUJIJIMOHA JIET 3BOJIIOLMH K KU3HEHHBIM YCTOSIM M MHILE NPEIIIECTBEHHUKOB,
OKa3aJMCh HEJOCTAaTOYHO YCTOWYMBBIMM K PE3KHUM H3MEHEHHUSM o00pa3a >XU3HU
yenoseka 3a nocinennue 100-200 ner.

Bo Bce BpemeHna npoOnema muiy Obljla OAHOW M3 CaMbIX BaXKHBIX, CTOSIIHUX
nepea  4eslOBEYECKUM OOIEecTBOM. JIeHCTBUTENbHO, aHAMM3UPysd KyJIbTYpHBIC
TpaOuLMA W 3aKOHBI, CBS3aHHbIE C TUTHEHOW TMHTAHUS HAIMX JPEBHUX
NPEAIIECTBEHHUKOB, *KUBIMX B Meconotamuu, Erunrte, Kutae n apyrux crpaHax
Hanbnero u Cpegnero Bocrtoka, JlpeBHeit I'peniun u PUMCKOM UMIIEpUM, MOKHO
OOHApYXXUTh CBHJIETENLCTBA TOTO, 4YTO €LIE HECKOJBKO ThICSY JIET Hazaj
JTOMUHUPOBAJIO TMOHUMAHUE, YTO 3/I0POBbE YEJIOBEKAa B HAMOOJIbIIEH CTENEeHH
OTIpEeCIIAETCS XapaKTepOM U MOJHOLEHHOCTHIO €r0 MUTaHUSI, CTETIEHBI0 (PU3NUECKON
aKTUBHOCTH, TAPMOHUU AyXa U COLMAIBHON YIOBIETBOPEHHOCTH.

Brigaromeiicsa pycckuit pusuonor M.I1.I1aBnoB npu Bpyuenuu emy B 1904 romy
HoOeneBckoit mpemMun mucai, 4TO «HAJ BCEMHU SBICHUSIMH YEJOBEUYECKOW >KU3HH
TOCIIO/ICTBYET 3a00Ta 0 xyebe HacyiHoM. OHa npeacTaBiseT co0o0il Ty ApEeBHEHIITYIO
CBsI3b, KOTOpas OOBEIUHSET BCE JKMBHIE CYIIECTBA, B TOM YHCIE M YEJIOBEKa, C
OKpyXxarwuield ux mnpupoaoi». Ito BeipaxkeHue M.IL.IIaBmoBa kak Henb3s Jydiie
MOJYEPKUBACT 3HAYMMOCTh NHIIEBOro ¢akropa B (HOPMUPOBAHUM 3I0POBbS U
MOJHOLIEHHOCTH JKM3HU 4YesioBeKka. [logcunTano, 4To Ha MPOTSIKEHUM CBOEU KU3HU
CPEOHECTATUCTUYECKUN YEJIOBEK CheNaeT OKoJIo 60 TOHH pa3IMYHbIX MPOJYKTOB
MIATAHUS.

KonudecTBo 1 cTpyKTypa noTpedisieMon MUILY B 3HAYUTEIbHON CTETIEHU TAKXKe
CBS3aHbl C (PM3MYECKOM AKTUBHOCTHIO YEJIOBEKA, €r0 MCUXMYECKUM COCTOSIHUEM H
COLIMAIBHBIM  TOJIO)KeHHEM.  COrlacHO ~ COBPEMEHHBIM  MPEJCTaBICHUAM
paUMOHAJIBHOE NUTAaHUE JODKHO OOecrneuyrBaTh YEJIOBEKY PABHOBECHE MEXKIY
NOCTyHarome M pacxoayeMoil sHeprued (OanaHC »HEPruM), YIOBIECTBOPEHUE
NOTPEOHOCTH  OpraHM3Ma B  HEOOXOJUMOM  KOJHMYECTBE OpPTraHUYECKUX W
HEOPTaHWYECKUX COENMHEHMH (0anaHC TUIACTHUYECKOTOo Marepuaia), COOJIOJCHHE
pexxuMa muTaHus. TakuM oOpa3oM, ¢ OOIICTIPUHSATOW TOYKH 3pPEHUs, MUILIEBbIC
IPOIYKTHI MPEACTABISIIOT COOOM PHEPreTHYECKUid M OMOCHUHTETHYECKUH MaTepual
YKMBOTHOTO M PACTUTEIIBHOTO MPOUCXOKICHHUS, UCIIOIb3YEMbI B HATYpaJIbHOM WJIU
nepepadOTaHHOM BHUJE B KauyeCTBE HMCTOYHHKA SHEPTUU, IJIACTUYECKUX M BKYCO-
apOMaTUYECKUX  KOMIIOHEHTOB, HEOOXOJMMBIA JUIsl  poOCTa, pa3BUTUA U
(GyHKUIMOHUPOBAHUS OPraHOB M TKaHEH YelloBeKa.
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PesynbTatel uccrnenoBaHuii U HaOMIOAEHUN YOEAUTENHHO IOKa3bIBAIOT, YTO
OPOAYKTHl TNMTAaHHUA OOJAAAal0T HE TOJBKO IMTATEIbHOW LEHHOCTBbIO, HO U
PEryIUpYIOT MHOTOUYMCIIEHHbIE (PYHKIIMA U OMOXMMHUUYECKHE peakluu opraHusma. B
CBSI3M C OTUM CTallM OOCYKIAThCsl BOIPOCHI HE TOJBKO PAlMOHAIBHOTO, HO M TakK
Ha3bIBAEMOI'0 3I0POBOTO ITUTAHMSI.

Tlox 370pOBEIM THTAaHHMEM IIpEIaTaeTcs IOHMMATh YIOTpeOleHHe B IIHINY
TaKUX IMHIIEBBIX CYOCTaHLMH, KOTOPbIE B MAKCUMAJIBbHON CTENEHU YIOBIIETBOPSIOT
NOTPEOHOCTH dYeNOBEKa B HSHEPreTHUECKHX, IUIACTUYECKUX U  PETYISATOPHBIX
COCAUHEHHUSX, 4YTO NO3BOJSIET MOMIEPKUBATH 310pPOBbE M  IPEAOTBpALIATh
BO3MO>KHOCTh BO3HUKHOBEHHSI KAKUX-JTHOO OCTPBIX M XPOHUUYECKUX 3a00JIEBaHU.

Poct uncna «Oone3Hell HMMBHIM3ALMU» B HAaWOOJBIICH CTENEHU B MOCIEIHUE
JeCATHIIETUSI 00YCIIOBJICH YBEJIMUEHUEM CTPECCOBBIX BO3JICHCTBUI HA YEIOBEUYECKYIO
MOMYJISILINIO, CHI)KEHHEM (PU3MYECKOW aKTHUBHOCTH, BHEIPEHHUEM COBPEMEHHBIX
TE€XHOJIOTHH BBIPAIMBAHMS, XPAHEHHUs, MIOAIOTOBKU ITUIIEBOTO CHIPbS U MPOAYKTOB
NUTaHUS (CTUMYJISITOPBI POCTA, YCHUJIMTEIM BKyca, craduiuzaTopbl). OcoOeHHO
CYIIECTBEHHO 3TH WM3MEHEHUS 3aTPOHYJIM IHIIEBOM pPAallMOH W IPUBBIYKU NPHUEMA
numy. IloaTBepkaeHMeM 3TOro Te3uca Clly)KaT HaOJMIOJEHUS 3a JKUTEIAMM TeX
PErMOHOB 3€MHOI0 1Iapa, B yCTOM, )KM3HU KOTOPBIX €I1l€ HE IIPOHUKIIA COBPEMEHHAs
nuBHiIM3anys. Tak, y KOpPEHHOIO HaceleHUs MHOTMX OCTPOBOB MHKpOHE3UH,
riyOuHHBIX Tepputopuil A¢puxu u HOxHOW AMepuky, NUTaHHE KOTOPBIX MaJlo
OTJINYAETCA OT TAaKOBOTO OT MX JAPEBHUX NPEAIIECTBEHHUKOB, MPAKTHYECKH
OTCYTCTBYIOT MPU3HAKU aTEPOCKIIEPO3a, caxapHOoro Auadera, OpOHXHAIBHON aCTMBI.
YacTtoTa BO3HHMKHOBEHHMsS paka JIETKHX, TOJCTOM KUIIKH, TIPYJHOM JKEJIE3Bl,
uH(papKTOB, WHCYJIBTOB, CaxapHOro aAuadera M APYrux OoJjie3HEeW HMUBUIM3ALUU BO
MHOTO pa3 HWXKE, YeM y JKHATENed pa3BUThIX cTpaH EBpomnbl, AMepuku u Asum.
HaGmionenusi, mpoBeqeHHBbIE HA NPOTSHKEHUHM HECKOJIBKUX JecATwieTud 3a 17
pa3IMYHBIMM 3THOCAMM, IPOKMBAIOIIMMU B CEBEPHBIX U B CyOTPONMYECKUX
obnactsax CIIA, mokasaiu, 4To y HPEACTABUTENEW TEX HApOAHOCTEH, KOTOpBIE
OPUHSJIM TaKk Ha3blBa€MbI  3allaJHOEBPONEUCKUM 00pa3 KU3HM, YacCTOTa
BO3HUKHOBEHHUSl CEPJICYHO-COCYIUCThIX 3abojieBaHUMM Bo3pociaa B 8-12  pas,
OHAOKPHMHHBIX HApylIEHWH - B 5 pa3 II0 CPaBHEHHIO C TEMH, KOMY YJIaJoCh
COXpPaHUTh TPAAULMOHHBIA yKia[ Ku3HH. Cpenu HSTHHYECKOTO HAacCEJICHMs,
IPOAOJDKAIOIIETO COXPaHATh TPAJULMOHHBIM JUIsl HUX 00pa3 U3HU, NPAKTUYECKU
OTCYTCTBOBAJIM TaK Ha3bIBa€Mble AayTOMMMYHHBIE 3a00JieBaHUS, KpaHE peaKo
oOHapyXUBAIHCh aJjlepruuyeckue mposiBieHus. CpaBHUTENbHBIM aHAIW3 TOKa3al,
YTO NUUIEBOM PAalMOH COBPEMEHHOI'O JKUTENS TAK HA3bIBAEMBIX LUBUIJIM30BAHHBIX
CTpaH MHpa COJEPKUT OOJBIIOE KOJIMYECTBO >KUPA, MOHOHEHACHIIICHHBIX U
HACBIIEHHBIX XUPHBIX KHUCIJIOT, MOBApeHHOU conu. [Inima xurenen, KOTOphIX Majo
KOCHYJIaCh COBpEMEHHas IMBWJIM3AIMs, Oorara HEHACHIIICHHBIMU >KUPHBIMU
KHCJIOTAMH, ~MHMHEPAIBHBIMH  COJSMH,  M30NPEHOMAaMH®  (IIPeJIIEeCTBEHHUKH
AUNUI0B), BUTaMuHaMu A 1 C, MUIIEBBIMUA BOJIOKHAMH.

7 310poBOE NHMTaHME— BTO IUTaHUE, OOECNEUYMBAIOIIEE POCT, HOPMAILHOE pAa3BUTUE H

KM3HEIEATEILHOCTh YEIOBEKa, CITOCOOCTBYIOIIEE YKPEIUIEHHIO €ro 3J0POBbS M MPOQHIAKTHKE
3200J1€BaHUM.
8 I/ISOHpeHOI/IHBI - Hpe}IHICCTBeHHI/IKI/I JINIINJOB.
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3a mocneaHue BECTH JIET HAONIOAETCS CHUKEHHE YCTOMYMBOCTH YENOBEKa K
BO3HMKHOBEHHUIO PA3JIMYHBIX OCTPBIX W XPOHUYECKUX 3a00jieBaHUM, OJHOU U3
OPUYUH CITY’KUT U3MEHEHUE MUIIEBOTO MOBEACHUS - YBEIMYEHUE YNOTpeOJieHUs B
nuily paguHUPOBAHHBIX MPOAYKTOB (caxap, pacTUTENIbHOE M CIMBOYHOE MAcIo,
KpEIKUE aJKOTroJbHble HANmUTKHU). PaduHUpys OPOAYKThl MUTaHUA, yOupas Tak
Ha3bIBa€Mble OajslaCTHBIE BEIIECTBA, YEJOBEK HA MPOTSHKEHUM MHOTHUX TOCIETHUX
JNECATUIIETHI co3AaBai MPOAYKThl MHUTAHHS, OOOTAIEHHBIE JIETKO YCBAaUBAEMBIMU
yriaeBogaMu. B pe3ynbraTte ObUIM TONY4YE€HBl TPOAYKTHI, JIUIICHHBIE MHOTHUX
BUTAMHHOB, PACTUTEIHHBIX BOJIOKOH M JPYTUX, KpaliHEe HEOOXOIUMBIX JJIS 3/I0POBbS
U UMMYHHUTETa NUIIEBBIX KOMIOHEHTOB. [lockonbky oOpa3 >KM3HU COBPEMEHHOTO
YeJI0BEKa XapaKTepU3yeTCsl MAJIONOIBUKHOCTHIO, U30BITOYHOE KOJTUUECTBO KaJOpHil,
MoJlyyaeMoe B pe3ysbTare ynoTpebieHus: padhuHUPOBAHHOTO caxapa, IPHUBOIUT K
pHrcKaM 3a00JIeBaHMM MOIKEITYA0YHON JKeJe3bl, MOBBIILIEHHOMY BBIOPOCY MHCYJIMHA,
CHMKEHUIO 00pa30BaHUs B KJIETKAX TIJIMKOIE€HA M, KakK CJEJACTBUE BCEro 3TOrO,
OTJIOKEHUIO HK30BITOYHOTO KOJMYECTBA IKUpPA, PA3BUTHIO 00JIE3HEH CHUCTEMBI
KpOBOOOpAIIeHHs], CaXapHOTo nadeTa.

Crnenyromeir 0OCOOEHHOCTBIO HW3MEHEHHMS JHUEThl COBPEMEHHOIO YeJIOBEKa,
SBIISIETCSI PE3KOE YMEHbIIIEHUE MOCTYIUICHUSI B OPraHU3M C MUIIEH MOJIOYHOKHUCIIBIX
OakTepuil. B HacTosiIiee BpeMsl JKUTENU Pa3BUTHIX CTPAH YMOTPEOISIOT B MUJLJTMOHBI
u Oosiee pa3 MeHbIIe MOJOOHBIX MHUKPOOPTraHU3MOB, YE€M UX JpPEBHHE
NPEANIeCTBeHHNKY. Hamm mnpeaku uisi  COXpaHEHHs] TMPOAYKTOB — IMHTAHUS
UCTOJIB30BAJIM JIMIIb ECTECTBEHHBIE CIMOCOOBI KOHCEPBAIMU: BBICYUIMBAHUE WU
OPUPOJIHYIO (PEPMEHTAIMIO 32 CUET MOJOYHOKHCIBIX M JPYTHMX MHKPOOPTaHH3MOB,
CIy4allHbIM 00pa3oM NOMNAaJAOIIMX B PACTUTEIbHYI0 W >KMBOTHYIO IMHILY U3
OKpy>Karolien cpensl. B pedynbraTe ¢epMeHTalIMU MHOTHE MPOIYKTHI 000TaIaINCh
MUJUTHAPIaMU MOJIOYHOKHCIBIX OakTepuii, rpuOOB U MPOIYyKTaMH UX MeTa0o0JM3Ma
(IeTydre >KUPHBbIC KHCIOTBI, TENTHIBI, IONMAMHUHBI, BHTAMHHbI, AHTHOMOTHKO-
CXOXHE€ CyOCTaHI[MU), KOTOpbIE, MONaB B MHUIIEBAPUTEIbHBIA TPAKT, BHOCHIH
CYILIECTBEHHBIN BKJIa/ B MOJAep>KaHue UX 310poBbs. K coxkaneHuto, n3-3a BHEAPEHUS
TEPMUYECKON  00pabOTKM NPOAYKTOB MNUTaHUS, aOCONIOTHOE  COJEp KaHHe
MOMaJA0IIMX B OPraHU3M YEJOBEKA MOJIOYHOKHUCIBIX MHUKPOOPTraHW3MOB 3aMETHO
yMeHbpImiock. Kak crneiacTtBue 3TOro, Cpoku  (opMUpOBaHUS HOPMaIbHOM
MUKpPO(DIOpPHI pe3KO BO3POCIH, U3MEHWIICS KAueCTBEHHBIM M KOJUYECTBEHHBIN ee
cocTaB. JTOMY TAaKXe CHOCOOCTBOBAJIO IIMPOKOE HCIHOJIb30BaHME B XX BEKe
AHTUOMOTHUKOB.

BaxxHoli 0COOCHHOCTHIO COBPEMEHHOW JUETHI SIBISETCS TAKXKEe W3MEHEHUE
COCTaBa M COOTHOILIEHUS, YHOTPEOISAEMBIX B MUILY KOMIIOHEHTOB, YYacCTBYIOIIUX B
o0Oecrie4yeHn OpraHu3Ma IUIACTHYECKHUMH U PETyJISATOPHBIMH  COCTUHEHHUSIMHU.
VYnorpebieHue nNpeuMyieCTBEHHO MHILM PACTUTENBHOTO (KOPEHbs, OPEXH, IUIOJBI,
3€JIeHb, TPUOBI, SATOJBI, PPYKTHI), pexke PHIObI U Msica MPUBOJIUIO K (HOPMUPOBAHUIO
panMoHa MeHee Ooraroro O€JIKOM, HO COJEp’KallluM CYUIECTBEHHO OoJiblee
KOJMYECTBO MMHEpAJIbHBIX COJIEH, TMHUIIEBBIX BOJIOKOH, AHTHOKCHAAHTOB. B
HACTOAIEE BpeMs CpeaHecTaTUCTUUecKuid yeiaoBek B 10-20 pa3  Oosblie

? [oMaMuHBI BHITOTHSIOT QYHKIINIO MOLY/ISTOPOB HEHPOMEINATOPHBIX CHCTEM MO3Ta.
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yOoTpeOsIeT COJel HATpus, B YETHIPE pas3a HACHIICHHBIX JKHPHBIX KHCIOT.
CooTHomeHue omera-6 K omMera-3 KUPHBIM KHCJIOTaM B IHILEBBIX IMPOAYKTaX,
UCIOJIb3YEMBIX B MPOILJIOM CTOJETHH, Obuto 2:1. Y COBpEMEHHBIX 3CKMMOCOB 3TO
COOTHOIIEHHE paBHsAeTCs 1,7:1, y KOpEHHOTO HacesieHus SIMOHUU 3TO COOTHOIIEHUE
ommsko kK 12:1. YV coOBpeMEHHBIX KUTEIEH KOHTMHEHTAJIbHBIX TOCYAapCTB
COOTHOIIEHHE 3TUX KHUCIOT B MHUIIE HOCUT OOpAaTHBIA XapakTep, U MOPOM MOXKET
nocturath 50:1, 4TO HE MOKET OJIArONPUAITHO CKa3aThCs HA 3I0POBbBE.

OTMeuaeTcsi CyIIECTBEHHOE CHUKEHHE YPOBHSI HEOOXOAUMBIX YEJOBEKY
MUILIEBBIX HMHIPEIMEHTOB TMPU NPUTOTOBIEHUM mUIIA. COBpPEMEHHBIE METOIbI
00pabOTKU TMHUIIEBBIX MPOAYKTOB KaK JUIsi HEMOCPEJACTBEHHOTO HMX IMOTPEOJCHUS B
MUY, TaK W ISl JUIMTEITHOTO XPAHEHUS TAaKXKe BHOCIT CBOW HEOJIarompusTHBIN
BKJIAJl B JIMETy HAIEro COBpeMeHHUWKA. [IpupydmB oronp, a 3artem, pa3paboTaB
JIpyrue TpHUEeMbl TEPMHUYECKOW, (PU3UYECKOW M XUMHUYECKOW OOpabOTKM MHIIH,
YEJIOBEK B 3HAUYUTEIBHON CTEMEHU COKPATHJ €€ MUTATENbHYI0 LEHHOCTh, pa3pyLlni
T€ €€ KJIKYEBbIE KOMIIOHEHTbI, KOTOpPHIE KpaliHE HYXKHBIL, JIsI HOPMaJIbHOTO
dbyHKUMOHUpOBaHUST  opraHu3ma. K coxkalleHMIO, COBpEMEHHas  MuIIeBas
POMBIIIUIEHHOCTh, Maj0 0OpaliaeT BHUMAHUS Ha TO, YTO BaXKHEHUIIINE KOMITOHEHTHI
NUIIA  pa3pyLIalOTCs MpH OYKMCTKE, BBICYIIMBAHWW, HArpeBaHUM W IIpU
3aMOpaXMBaHWM. Tak, B NPOLECCE OYUCTKH 3E€pHO YTPAuMBAaET CBOM BAKHBIC
NUIIEBbIE  3JIEMEHTHI, pPACIOJIO)KEHHbIE B  000OJOYKE 3€pHA - BUTAMUHBI,
AHTUOKCHUJIAHThI, aMUHOKHUCIOTHI. Eciii paccMoTperbh BcCe 3Tanbl MPUTOTOBICHUS
IUIIEBBIX Macel U JKHUpa, TO MOXKHO yOEIUThCS, YTO cO cOOpa CeMsiH U 3epeH, UX
BBICYIIIMBAHUS, OYUCTKH, DPa3/laBIIMBaHUs, HArPEBaHUs, HKCTPAKIUHU, OTACIICHMUS,
OYMCTKHM, YCTPaHEHUs 3amaxa, B TOW WJIM WHOW CTENECHU KOHEYHBIM MPOIAYKT
JUIIAETCS KIFOUEBBIX MUTATEIbHBIX KOMIIOHEHTOB B PE3yJIbTaTE€ CAMOOKHUCIIEHUS,
TUAPONIH3a, N30MEPHU3aIUN, YTPATHI TOKO(EPOIIOB.

B kauecTBe npumepa 3aBUCUMOCTH LIEHHOCTH IS 3J0POBbs YEIOBEKA MTPOAYKTA
MUTaHUS OT ChIPbSI MOTYT OBITh JaHHBIE O COCTABE HEHACHILIEHHBIX KUPHBIX KUCIOT B
NOACOJIHEUHOM Macie. [Ipu nosydyennn macna u3 cemMedek MOJACONHEYHUKA, B3SAThIX
Ha 10-i1 1eHb, COOTHOIIIEHHE B TOTOBOM IPOAYKTE omera-6/omera-3 paBHo 3:8, mpu
WCIIOJIb30BaHUU COOpaHHBIX ceMeuek Ha 30 JIeHb 3TO COOTHOIIeHHE JocTuraetr 12:1,
a Ha 90 nenpb ot uBereHuss — 24:1. 3enenbie 0aHaHBI XapPaKTEPU3YIOTCS MEHBIIUM
IJIMKEMUYECKUM HWHIEKCOM, YeM JKEINIThIe cIielible OaHaHbl, MOCKOJbKY IMOCIEAHUE
cojepkar OoJibllle OBICTPO YCBOSIEMBIX caxapoB. Haim npeaku npeuMmyiecTBEHHO
ynotpeomsuin GPyKThI W OBOIIU 3370JITO JO TOTO, KaK OHW CO3peroT. DPyKTH H
OoBOILIM OO0JANal0T MOUIHBIM AHTUMYTAr€HHbIM M MPOTHBOPAKOBBIM 3PQPEKTOM,
Onmarofaps HaJM4YdI0O B HHUX OOJBIIEr0 KOJWYecTBa (PIIaBOHOMIIOB U TIyTaTHOHA.
Oco06HHO MHOTO AHTHOKCHIAHTOB B OKpAIICHHBIX OBOMEAX # (pyKTax. ITO
MOCITY>KMJI0O  OCHOBAaHHEM  AMEpPUKAHCKOMY  IPOTUBOPAKOBOMY  OOIIECTBY
PEKOMEHIOBATh €XKEIHEBHOE YNOTPEOICHNE KAKIbIM B3POCIBIM YEJIOBEKOM OT TISITH
70 BOCBMHU Pa3JIMYHBIX CBEXHUX OBolled U (pykToB. B mpoliecce mpUroToBIEHUS
UM 3HaYUTEIbHOE KOMuecTBO (0T 5 1m0 80%) pacTUTENbHBIX aHTUMYyTareHHbIX
cyOcranumii paspymaercs. 90% poiObero sxkupa, 6oraToro omera-3 KUCIOTaMU B
IPOILIECCE TMOATOTOBKHM IOJBEPracTcs TUAPOT€HHU3ALNH, KOTOpas YJIalseT JTH
NPUPOJIHBIE AHTHUOKCUIAHTHI. bonee Toro, HCXoas U3 TEXHOJOTHYECKOMN
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11EJIECO00Pa3HOCTH B YIIEPO MOJIE3HOCTH ISl 3[I0POBBS, PACIIMPSIOTCS TOCEBHI H
BBIpAIIMBAHKUE TE€X PACTCHUN U KMBOTHBIX, IPOJYKTHI U3 KOTOPBIX JIYUIlle XPaHITCS,
HO JIMIIIEHBI CTOJIb HEOOXOJMMBIX JUIS OpraHM3Ma YeJIOBEKa JIETKO pa3pyllaeMbIX
MUIIEBBIX KOMIIOHEHTOB. Hampumep, mpUOpHUTET OTAACTCS PaCTeHHsIM, B Macje
KOTOPBIX OOJIbIIIE COACPIKUTCS KUPOB, OTHOCSIIMX K KJIacCy omera-6 BMECTO oMera-
3, MOCKOJIBKY TOCJIEIHUE OBICTPO OKUCISIOTCS U CYHIECTBEHHO COKpPAIalOT CPOKH
TOJIHOCTU THIIEBOI0 MPOJyKTa. MexXay TeM TMOCHEIHss TpyIna HEeHACBIIEHHBIX
KUPHBIX KHUCJIOT, Oyay4d TPUPOJHBIM aAHTHOKCHUIAHTOM, HeoOXoamma Jyis
HOPMAJIbHOTO (DYHKITMOHMPOBAHUS TPAKTUYECKHA BCEX KJIETOK OpPraHOB M TKaHEH
YyeJIoBeKa.

B pesynbraTe aHTPONMOrE€HHOW ACSATEIBHOCTU CEIbCKOXO3SWCTBEHHBIE YIObS
00€THSAIOTCS U UCTIBITHIBAIOT Je(DUITMT MUTATEIBbHBIX BemecTB. Kak cieacTBue Toro,
BO MHOTHX ChEIOOHBIX PACTEHUSX YMEHBIIACTCS COJICP’KaHWE JKM3HEHHO Ba)KHBIX
coenquHenuid. [lo pgaHHbIM amepukaHckux wuccienosareneid, 80% mnou CIHIA He
MOT'YT B HACTOSIIEE BPEMS YAOBJICTBOPUTh MOTPEOHOCTH CEIBCKOXO3SIMCTBEHHBIX
KyJbTYp B MUHEpajax M WX KomIulekcax. B pesynbprare, eciin B Hadasie XX Beka B
100 r mmuHara coaepxanock 157 mr xeneza, To B 1968 rogy KOIMYECTBO 3TOTO
MHKPOIJIEMEHTA B JIAHHOM pacTeHUH ynaino a0 27 mr, B 1979 — no 12 mr, a B
HACTOSIIEE BPEMsl €ro MeHbIle 2 Mr. J[Jig yJoBIETBOPEHUS] CYyTOUYHON MOTPEOHOCTH
B3POCJIOIO POCCHUSIHHMHA B jKejie3e Iepe MepBoid MUPOBON BOMHOM JOCTATOYHO OBLIO
CBHECTh JBA KPYMHBIX s0710Ka. B Hacrosiiee Bpems gaxe ymnotpebdiaeHue 1 kr s0J10k
HE BOCTIOJIHUT CYTOYHbIE MOTPEOHOCTH B 3TOM MUHepae [§].

N3meHunach coluanbHas CTPYKTypa HACENICHUS, B pe3yJbTaTe B HACTOSIIEE
BpEMsI 3HAUMTENIbHAsl YaCTh HACEJEHUS MPOXKUBAET B MPOMBIIUIEHHBIX IIEHTpax H,
MEpEeCTaB y4yacTBOBATh B HEMOCPEJACTBEHHOM MPOU3BOJCTBE MPOJIYKTOB IMUTAHMUS,
MPAKTUYECKU JIMIIIEHA HATYpPaJbHBIX CBEXHUX CEJIbCKOXO3IMCTBEHHBIX MPOJYKTOB
nutanus. B pesynbraTe WMHTEHCU(PHUKAIMKW IPOMBIIIJIEHHOTO MPOU3BOJCTBA C
UCIIOJIb30BAaHUEM YI0OpEHMM, TepOUIUI0B, (DYHTHUIIMIOB IOJy4aeMble MPOTYKThI
MATAHMUS CTaJM CYIIECTBEHHO YCTYIaTh MO COAEP)KAHUIO KU3HEHHO HEOOXOIUMBIX
MUIIEBBIX CYOCTAHIIUM B JECATKU pa3 TeM MPOJIYyKTaM, KOTOPbIE MPOU3BOAMIKNCH IO
TPAIUIIMOHHBIM TEXHOJIOTHSIM.

OrnpeniesieHHOE 3HAYEHHWE B HEIOCTAaTOYHOM IIOHMMAHUU B COBPEMEHHBIX
YCIOBHUSIX BaXHOCTH HCIIOJB30BAaHUS B  ©KEIHEBHOM pallMOHE YeJIOBEKa
HEJIOCTAIOIIMNX KU3HEHHO BAXKHBIX PETYJISATOPHBIX MUMEET U CJIOKHUBIIASICA CHCTEMA
TOBApHO-JICHEKHBIX OTHOIICHWH B 00JacTu 3apaBooxpaHeHus. [IpomsBogutenu
dbapmareBTUYECKUX TMpenapaToB, TOPMO3AT BHEAPCHHE B IOBCEIHEBHYIO >XU3Hb
TpaXJIaH MPOOMOTHUKOB M MPOAYKTOB (PYHKITMOHAIBHOTO TUTaHUsA. {5 yiydmieHus
CUTyanuu, TpeOdyeTcss OrpoMHas TMPOCBETUTENbHAs paboTa, dYTOOB yOEeIHUThH
Hacenenne Poccuu, B 3HAYMMOCTM M TOJIE3HOCTH IIUPOKOrO HCIOIL30BaHUS B
palMoHe MUTAHUS MPOIYKTOB (DYHKIIMOHATBLHOTO Ha3HAYEHHUs (MUILEBBIC MTPOTYKThI-
az:ar[ToreHbIm.)

10 ,

ITpoayKThI-a1anTOr€HbI — MPOTYKTHI IPUPOJIHOTO IPOUCXOKACHNUS, CIIOCOOHBIE MOBBIIIATH
HecTenu(pUIECKyI0 COPOTUBIIIEMOCTh OPraHU3Ma K HIMPOKOMY CHEKTPY BPEIHBIX (aKTOPOB
buznyecKoil, XuMIUIEeCKON 1 OMOJIOTUYECKOM PUPOIBI.
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B Hacrosimee Bpems NOpPUXOAUT TOHUMAaHHE HEOOXOIWMOCTH 3aMEHbI
KOHLETIIIUYA PAalMOHAIBHOTO TUTAHUS HA KOHIEHIMIO ONTHUMAJIBLHOTO 3J0POBOIO
nutanusa. [lapagurma wujged yAOBIETBOPEHUS TOJ0/a U MHUIIEBOM OE30MaCHOCTH
MEHSETCS apalurMoil pacCMOTPEHUs MUILK, KaK BaKHEHIIero (akrtopa cCoXpaHeHUs
U yIy4IlEHUs 3/10POBbs, CHIDKEHUS! pUCKOB BO3HUKHOBEHUS 3a00JI€BaHUM.

B nocnennue roapl BO MHOTUX CTpaHAX MHpa PsAIOBbIE MOKYHATENH MUIIEBBIX
POJYKTOB OOECIIOKOEHBI HE CTOJIBKO TEM, COACPIKUT JIM MHUILA IOCTATOYHO KAJIOPHA
U IJACTHYECKUX CyOCTaHIUMI W YJOBIIETBOPSAET JIM OHA BKYCO-apOMATHYECKUM
3alpocaM, CKOJIBKO OKa3bIBaeT Jid BbIOpaHHass HMMM TMHIIA Ha O0XHUIAEMBIN
o370poBUTENbHBIN 3 ekt Ha opranu3M. [IpoBeaennsiii B 15 ctpanax EBpomneiickoro
coro3a B 1996 roay onpoc nmoutu 15 000 B3pocnbix mrofeit nmokaszan, uro 9% u3 Hux
OpekIe BCEro IpHU BBHIOOpPE MPOAYKTOB MUTAHUS 3aTyMBIBACTCS HAJA TEM, KaKOU
NO3UTUBHBIA >PQPEKT Ha UX 3J0POBHE OKAXET BHIOPAHHBIM MMM MPOAYKT. 32%
ONPOIICHHBIX OTMETHJIM, YTO YKa3aHUsS HAa BO3MOKHOE O3I0POBHUTENILHOE JIEUCTBHE
BBIOPAHHOTO MMH MPOAYKTa IMPHU €ro MOKYIKE UIPal0T BaKHOE 3HAUYeHHE. Takum
o0pa3zoM, mpolecc MOHMMAaHUS M OCO3HAHUS 3HAYEHHUs HE3aMEHHMBIX (aKTOPOB
NUTaHUs B NPOQUIAKTUKE HAPYUIECHUS 3I0POBbs, YBEIMYEHUU MPOJOJKATEILHOCTH
KU3HM, HAdaJiCd — JIFOJAM BCE Yallle MPUOEraroT K KCIOIb30BAHUIO OMOJIOTMYECKH
aKTHUBHBIX 100aBOK, BKJIIFOUEHHIO B PAIIMOH MUTAHUS (PYHKIIMOHAIBHBIX MPOIYKTOB.

[Turanue 1OKHO (hOPMUPOBATHCS HA OCHOBE KJIFOUYEBBIX MPUHIIUIIOB 3J0POBOTO
OUTaHUsI C ydeToM (DaKTHUUECKUX OHHEProTpaT, BEIUYMHBI OCHOBHOTO OOMEHa,
Bo3pacta. OCOOEHHO 3TO Ba)KHO B IETCKOM BO3pacTe.

310poBOE MUTAaHUE — OAHO M3 0A30BBIX YCIOBHM (HOPMHUPOBAHMS 310POBbS
JeTeil, X TapMOHMYHOTO pocTa M pa3Butua. HesgopoBoe mnuieBoe MOBEACHHE
dbopMupyeT PUCKH HM3OBITOYHOM MacChl Tela, CcaxapHOro auadera, 3a00JeBaHUN
OpraHOB MHILEBAPEHUS, JHIOKPUHHOW CHCTEMBI, CHCTEMBI KpPOBOOOpAIICHHUS.
[ToaTBepkaeHUEM PUCKOB CIY>KAT PETUCTPUPYEMbIE TTOKa3aTeNn 3a0071€BaEMOCTH.

OCHOBHBIE MPUHIIMIIBI 3I0POBOIO MUTAHUS, KOTOPBIE JOJKHBI OBITH YUTEHBI
npu ¢dopmMupoBaHuu MeHIO: 1) obOecnedeHue pa3HOOOpa3us MEHIO (OTCYTCTBHUE
MOBTOPOB OJItO/1 B T€UEHHE JTHS M JIBYX CMEXKHBIX C HUM KaJeHAApHbIX JHEH); 2)
COOTBETCTBUE HSHEPreTUYECKOM LIEHHOCTH SHEpro3arparaM, XHMHUYECKOIO COCTaBa
001 - PU3NONIOTrMYECKUM MOTPEOHOCTSIM OpraHru3Ma B MaKpO- U MUKPOHYTPHEHTAX;
3) wucnoJb30BaHUE B MEHIO OJOJ, PELUENnTypbl KOTOPBIX, IPEeaycMaTpUBaIOT
UCIIOJB30BaHUE IIAMSIINX METOAOB KyJIWHApHOW 00paboTKH; 4) MCIOJIb30BaHUE B
MEHIO THILIEBBIX MPOIYKTOB CO CHUXEHHBIM COJCP>KAaHUEM HACBIIIEHHBIX >KUPOB,
IPOCTBIX CaxapoB, MOBAPEHHOM COJIM; a TAaK)Ke MPOIYKTOB COAEPIKAIIMX IMUIICBbIC
BOJIOKHA; TPOAYKTBI, 0OOTallleHHbIE BUTAMHWHAMHU, MUKpPO3JIEMEHTaMH, OMPUAO- U
JaKTO- OaKTepusIMU M OHMOJOTHYECKH aKTHBHBIMU J100aBKaMH; 5) ONTHUMAaJIbHBIN
PEeXUM IUTaHUS; 6) HATHMYKWE HEOOXOAMMOIo O0OpYIOBaHUS U MPOYUX YCIOBUM IS
IPUTOTOBJICHUS OJI10]T MEHIO, XpaHEHUS TUIIEBBIX MIPOIYKTOB; 7) OTCYTCTBUE B MEHIO
IPOJYKTOB B TEXHOJOTUU HW3TOTOBJIICHHUS] KOTOPBIX HCIOJIB30BAIUCH YCUIUTEIH
BKyCa, KpAaCHUTENM, 3alpelleHHble KOHCEPBAHTHI, MPOIYKTOB, 3alpEHICHHBIX K
yOOTPEOJIEHHIO; a TakKe MPOAYKTOB C HApYHICHUSIMU YCIOBUW XpaHEHHUS H
UCTEKIIMM CPOKOM TOJHOCTH, MNPOAYKTOB TMOCTYNUBIIMX 0€3 MapKUpPOBOYHBIX
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ApABIKOB W (unu) 03 COMpPOBOJUTENBHBIX JOKYMEHTOB, TOATBEPKAAIOIINX
0€3011aCHOCTb MUIIEBBIX MPOJTYKTOB.
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14. TapmaeBa WN.10., E¢pumoa H.B., barnymkuna C.}O. ['mruenmdeckas
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4.2.2.Tema Ne 2 «OcHOBBI (PM3HO0JIOTHH MTUILIEBAPEHM D)

Hean: CdopmupoBarh mnpenacraBieHde 0 (U3HOJOTUU MHUILEBAPEHUS, POIU
HOPMaJIbHOM MUKPO(IOPHI KUIIIEUHHKA B (DYHKIIMOHUPOBAHUU OpraHU3MA.
KonTpoabHbIE BONIPOCHI:

Yro uzyuaet Hayka Tpodonorus?

Kakue BaxHeIme KOMIOHEHTHI MTUTITH, HEOOXOUMBIE JIJIS1 TIOIICP KAHUS
HOpMaJIbHOTO OOMEHa BellecTB, (PYHKIMOHHUPOBAHUS OPTaHOB U TKaHEH,
TapMOHHUYHOT'O pOCTa U pa3BuUTUs, Bam n3BecTHbI?

3. Kaxkue oTaesnbl NUIIEBaApUTEIBLHOTO TpakTa Bbl 3HaeTe, UX poJib B
MUILIEBAPECHUH.

Kakast posib meueHu B Npolecce MuileBapeHus?

HazoBure n3BectHbie BaM THIBI NHILIEBAPEHUS.

Kakue ¢pyHKIMY BBIMOTHAET NUIIEBAPUTEIbHBIN TPAKT?

[lepeuncnure GyHKIMH, BHITOIHIEMbIE HOPMAIbHOU MUKPO]IOpO
KHIIIEYHUKA?

N —

Now e

CnpaBouHble MaTepHUAJbI 10 TeMe:

Bonbimas ponb B U3ydyeHUH MEXaHU3MOB MHINECBAPCHUS U YCTAHOBJICHUH OOIINX
3aKOHOMEPHOCTEN YCBOEHMSI NHIIM NPUHAIEKHUT akagemMuky A.M. VYronesy,
co3nasiieMy B 1980 rory HOBYIO MEXIUCIUTUIMHAPHYIO HAYKY TPOQOIIOTHIO.

Tpodornorus - 3T0 «Hayka O THWINE, MHTAHWH, THUIIEBBIX CBI3IX M BCEH
[IpPOLIECCaX YCBOEHUsS MHINM HA BCEX YPOBHSAX OPraHU3ALMM KUBBIX CUCTEM (OT
KJIETOYHOTO 10 OuocdepHoro)». A.M. VYroneBbiM ObUla MNpensioKeHA TEOPHS
«aJIeKBaTHOTO MTUTAHUS», OCHOBHBIMHU NOCTyJaTaMU KOTOPOTO SIBJIIETCS MPU3HAHUE,
YTO BCE KOMITOHEHTHI MHIIH (HYTPHEHTHI' ' M GAlIACTHBIC BEIIECTBA' ~) HEOOXOMMMBI
JUISL  TIOJUIEP’KaHUSI MOJIEKYJISIPHOTO COCTaBa OpraHM3Ma W BO3MEIIECHHS €ro
IJIACTUYECKUX M DHEPreTUUECKUX 3aTpat; BKIIOYAIOT B ¢€0s1 MOTOKH MUTATEIbHBIX U
pPEeryJsiTOpHBIX  CcyOcTaHluMii; OajllaHC MHILEBBIX  BEIIECTB B  OpPraHu3Me
MOJIJIEP>KUBAETCS 32 CUET BHICBOOOKIEHHUS OTACIbHBIX HYTPUEHTOB U3 CIIOKHBIX IO
COCTaBy  NHIIEBBIX  MPOIYKTOB 32  CYET  IMOJIOCTHOTO, MEMOpaHHOTO,
BHYTPHUKJIETOYHOTO MHILIEBAPEHUS, a TaKK€ MHKPOOHOIO CHHTE3a OaKTepUsMH
MUILEBAPUTEIHHOTO TPAKTA.

Ucxons u3 teopun anexBarHoro nutanusi (A.M. VYromnesa), s HOpMabHOM
KU3ZHEICATEIbHOCTH OpraHUu3My HEOOXOJMM IUIACTUYECKUA W SHEPreTHYECKH
MaTepuay, a TakkKe pa3HOOOpa3HbIe PETYISITOPHBIE CYOCTaHIIMH, KOTOPHIC
MOCTYMAIOT B OPraHU3M C MUIIEBBIMHU MPOAYKTaMHU.

PaznuuaroT mectb BaKHEWIIMX KOMIIOHEHTOB IMHUIU, KOTOPbIE HEOOXOIUMBI
OpraHu3My ISl MOJIepXKaHusi oOMeHa BellecTB, (YHKIIMOHUPOBAHUS OPraHOB U
TKaHe#, JUisi pocTa U OOHOBJIEHUS KJIETOK OpPraHu3Ma - 3TO BOJA, OEJKH, >KHUPHI,

11
HYTpI/IeHTI:I — OHMOJIOTHYECKH 3HAYKNMBIE KOMIIOHCHTEI;
12
bannacrabie BC€IICCTBA — OHOJIOrNYECKU HE3HAYMMbIE KOMITOHEHTEI.



57

yTJ€BO/IbI, MUHEPAJIbHBIE BEIIECTBA U BUTAMHHEI. [Ipexae ueM opraHu3M yCBOUT UX,
OHM TOABEPralOTCsl PaCUICIUICHUIO HAa 00Jiee MPOCThIE AIEMEHThI. ITO MPOUCXOAUT
Osarosiapsi mpoleccaM MUIleBapeHus.

[lumeBapeHue — 3TO  COBOKYMHOCTh  (DU3WYECKUX, XUMHYECKUX H
(GU3HONOTMYECKUX TMPOILIECCOB, B  pe3yjbTaTe KOTOPBIX IMOJ  BO3JEHCTBUEM
(GbepMEeHTOB MHUTATENIbHBIE BEIIECTBA PACIICIUISIOTCS HA 00Jiee MPOCThIE XUMUYECKUE
COEIMHEHMSI, CIOCOOHBIE BCACHIBATHCS YEPE3 CTEHKY KEITYJOUHO-KUIIEYHOTO TPAKTa,
NOCTyNaTh B KPOBOTOK M YCBaMBAaThCs KJeTKaMu opranusma. [Ipu aTom B mporiecce
NUIICBAPEHUS]  NUTATEIbHbIE  BEIIECTBA, IOCTENIEHHO MPOJABHUIasCh  Yepes
NUIIEBAPUTENBHBIN TPAKT, MPOXOASIT CYMMapHO€ pAcCTOSHHUE TMOpsAKa AECITU
METPOB. DTU MPOILIECCHl MPOTEKAIOT B OMPEAEIECHHON MOCIEeI0BATEIbHOCTH BO BCEX
OTJIeNax MHILEBAPUTEILHOTO TpakTa (MOJIOCTH pTa, IVIOTKE, MHILEBOJAE, KEIyJKe,
TOHKOM M TOJCTOM KHIIKax C Yy4YaCTHEM TICYEHH U IKEIYHOTO IIy3bIps,
NOJKENTYIOYHOU Kesie3bl). TONbKO MUHEpalbHbIE COJIM, BOJAa W BUTAaMUHBI,
YCBAaMBAIOTCSl YEJIOBEKOM B TOM BHUJE, B KOTOPOM OHHM HaxoJsaTcs B nuuie. benkwu,
YKUPBI U YTJIEBOJIbI TIOMAIAI0T B OPraHU3M B BUJI€ CJIIOXKHBIX KOMIUIEKCOB. YTOOBI OHM
YCBOWINCH, TpeOyeTcsi cliokHas Qu3nyeckas W XuMuuyeckas rnepepaborka. Kpome
TOTO, KOMIIOHEHTBbl MHUIIM JIOJDKHBI MPEIBAPUTEIBHO YTPATUTh CBOIO BHUAOBYIO
cnenuUUHOCTh, WHA4Ye OHM OYyIyT NPUHUMAThCA CHUCTEMOW HMMMYHUTETa Kak
Yy>KEPOJIHbIE BEIIECTBA.

[MumeBapenne HayuMHAETCS C M3MEJNBYEHHUS MHUIIM B POTOBOW TOJOCTH,
YBIOKHEHUS €€ CIIOHOW, MEepPBHYHOTO MeTabonu3smMa U TpaHchopmammu T1ox
BO3/ICiCTBHEM (DEPMEHTOB CIIIOHBI (aMuMIa3bl, MPOTEWHA3bl, JHMasbl, (ocdarassbl,
PHK-a3s1). Cpenusis npogoKUTETbHOCTD MTPeObIBaHUS MUILM B TIOJIOCTH PTa JOJDKHA
cocTaBiATh nopsiaka 15-20 cek. B ciyyae cokpamieHus BpeMEHM HaxO0KJIEHUS UIIH
B TIOJIOCTU PTa, HAPYIIAIOTCS MPOLIECCHI MUIIEBAPEHUs, COOTBETCTBYIOIINE TaHHOMY
y4acTKy MUIIEBAPUTENBHOTO TpakTa (M3MEIbYeHHE, pacrhaj Kpaxmajl Ha IpOCThble
caxapa).

Jlanee ciemyer HSTanm  NEPENBIKEHHE  MHINEBOrO  KOMKAa 3a  CYET
NEPUCTATBTUYECKUX JIBMJKEHUM MBI TJIOTKM M THUIIEBOJAa B IKEIYHAOK. AKT
IJIOTaHMs BKIIFOYAET B ¢e0s a3y poTOBYIO (ITPOU3BOJIbHYIO), IIOTOYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), TMHINEBOJHYI0 (MEUICHHYIO HENpPOU3BOJIbHYI0). CpenHss
MPOJOJKATEILHOCT BPEMEHU MPOXOXKIACHUS! MHILEBOrO0 KOMKAa 4Yepe3 MHUIIEBOA
cocTaBmsieT 2-9 ceK, W 3aBHCUT OT IUIOTHOCTH mnuiy. J[[is mpemorBpaiieHus
oOpaTHOro TOKa TMHIIM, a TaKXke pa3TpaHUueHUsT BO3JCUCTBUS Ha HeEe
NUIICBAPUTENBHBIX  (EPMEHTOB, NUIICBAPUTENbHBI  TpakT  oOecnedeH
CHEIMAIbHBIMU KJIallaHAMHU.

[TumieBoit KOMOK, MOTMAaB B JKENyI0K, B TEUCHHE TPEX-MSTH YacOB MOBEPraeTcs
MEXaHUYECKON M XUMHUYECKOU 00paboTKe (TI0/T BO3IEUCTBHEM JKEITyIOYHOTO COKa H
MPUCYTCTBYIOIIUX B HEM COJISTHOM KUCIIOTBI, KOTOpasi 00eCreuynBaeT KUCIYIO Cpely B
JKEITyJIKE, BbI3bIBACT JICHATYPAIMIO U Ha0yXaHue OEIKOB, aKTUBUPYET MENCUHOTECHBI,
OKa3bIBaeT OAKTEPUIMAHBIA 3(PQPEKT; MENncCuH - MepeBapuBaeT OeNOKCOoAepKaIIUe
NUIIEBblE  MNPOAYKTHI). JlUmonauTuueckass aKTUBHOCTb  JKEIYJOYHOIO  COKa
CIOCOOCTBYET PACUICIVICHUIO SMYJIbIUPOBAHHBIX XKHPOB MoJioka. ObOpasyromascs B
KEITyJKEe B 3HAUYUTENIbHBIX KOJUYECTBaX CJIU3b, C OJHOW CTOPOHBI, BBIMNOIHIET
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3aUTHYIO (DYHKIIMIO 3aIlUIIAs CIM3UCTYIO XKeNyIKa OT ACMCTBUS CONSTHON KHUCIOTHI,
a TaKXkKe CIHYXKUT HWCTOYHMKOM DSHJOT€HHbIX O€JIKOB i WX MOCIeAyIolen
YTHJIW3AIUM MUKPOOpPraHU3MaMH TOJICTOM KUIIKU. B »emyJake MpUCyTCTBYET TaKxKe
CIIeIMaIBbHBIN (pakTop, 00eCTIeUMBAOIINI B JajdbHENIIIeM YCBOCHHE BUTaMuHa B;.

[Tocne »xenynka NUIEBOM KOMOK TMOMAAAeT B TOHKUWA KHIIEYHUK, JJIMHA
KOTOpPOro focturaet 6,5 merpoB. KuiedyHblii COK B 3TOM OTJIeJIE MUIIEBAPUTEIHHOTO
TpakTa UMEET LIEJIOYHYIO Cpe/ly 3a CUET MOCTYIUICHUS B TOHKUW KHUIIIEUHUK >KEIT4H,
COKa MOJ/KENyJOYHOM JKele3bl M BBIACJICHUM CTEHOK KuineuyHuka. Cok
MOJDKEITYIOYHOM  JKeNe3bl COJACPKUT Takue (EepMeHThl, Kak ajbga-amuiaza
(pacwemsier  yrnesoasl), PHK-/JIHK-nykiiea3sl (pacmieruisitoT HYKJIEHMHOBBIE
KHUCIIOTBI), JUTA3bl (PACHICTUISIOT XUPBI), MPOTea3bl (pacHIEIUIIIOT OCKh) B BHUJE
npo’H3UMOB. Bcero B kuiiedHoM coke oOHapyxkuBaercs Oosiee 20 (epMeHTOB
(oHTEepOKMHA3bl, MenTuAasbl, (ocdaraszpl, HyKIeasbl, JHIa3a, aMmMuia3a, JakKTasa,
caxapaza W Jp.). Y JIoJield, MPOKUBAIOIIMX B Pa3HbIX PErHOHAX, BCTPEUYAIOTCS
WHIUBUIYYMBI, Y KOTOPBIX OTMEYAETCs HEIOCTAaTOYHOCTh MPOAYKLIHMH (epMeHTa
JaKTa3bl, YYaCTBYIOIIEH B yTHIM3AIUU JaKTO3bl. OCOOEHHO 4acTO 3TOT BPOKICHHBIM
nedext oOHapykuBaercs y xxurteneit (40-100% nonynsauun) Asuu u Adgpuku. Cpeau
JIUI CIaBSHCKOTO MPOUCXOXKIAEHUs (pycckue, Oeopychl, YKparuHIIbl) A€(PUIUTHOCTD
nakTa3bl ooHapyxuBaetrcs y 10-15% npencraButeneil monysiu.

B TOHKOM KHIIEYHUKE MPOUCXOJUT U BCACHIBAHME OCHOBHOM MacChl
00pa3oBaBMIMXCA TPOCTHIX XUMHUYECKUX (PpparmeHToB mmmu. He mepeBapeHHBIC
OCTaTKM MHUIIM Jajee MOCTYMarOT B TOJICTHIA KUIIEYHUK, B KOTOPOM OHH MOTYT
HaxoauThess OT 10 go 15 yacoB. B 3TOoM oOThene nuUIIEBApUTENBHOrO TpaKTa
OCYILIECTBIISIIOTCSL MPOIECChl BcachiBaHus BOJbI (0 10 1 B CyTKH), MUHEPAIbHBIX
coJiel, TMPOTEKAIOT OCHOBHBIE MPOIECCHl MHUKPOOHOW MeTadoNM3alu OCTATKOB
MUTATEJbHBIX  BEHIECTB, TMOCTYNHMBIIMX W3BHE WM  0O0Opa30BaBUIMXCS B
NUIIEBAPUTENBHOM TpakTe. [IpoJoiKuTenbHOCTh Tpoliecca MUILEBAPEHUS Y
3I0POBOTO YEJIOBEKA COCTABISIET B 3aBUCUMOCTH OT CTPYKTYpbI MUTAHUS COCTABJISET
ot 12 1o 36 yac.

BcacbiBanne ocCymiecTBIsS€TCS Ha BCEM NPOTSIKEHUU MHUIIEBAPUTEIHHOTO
TpakTa, MOBEPXHOCTh KOTOPOTO TMOKPHITA BOPCHHKAMH, PANTHYAOMIMMUCS IO
CTPYKTYpe M (YHKIMU B 3aBUCUMOCTU OT CBO€M Jokanu3auuu. Ha 1 MM cimszucToit
npuxoautcsi 30-40 BopcuHOK. BcacbiBaHHe OCYILIECTBISECTCS 3a CUET pealu3aliu
HECKOJIbKMX MEXaHU3MOB (MMaCCUBHBIM TpaHCIOpPT, obserdenHas auddysus,
akTuBHBIM Tpancnopt). [Ipum stom, 50-60% mnpoaykroB Mmetabonu3ma OENKOB
BCachIBaeTCA B ABeHaauarunepctHoil kuiike, 30% - B Tonkoi u 10% - B ToiacTom
0TI KAILIEYHUKA. YTJIEBObI BCACHIBAIOTCS TOJIBKO B BUJE€ MOHOCAXAPOB, IPU 3TOM
IPUCYTCTBHE B KHILIEYHOM COKE COJIEW HATPUs CYLIECTBEHHO MOBBIIIAET CKOPOCTh UX
BcacbiBaHus. [IpoaykTel MeTaboim3Ma KHUPOB TaK Ke, KaKk HW OOJBIIMHCTBO
MOCTYMAIIIMX C MUIIEH BOAO- U KUPOPACTBOPUMBIX BUTAMUHOB, BCACHIBAIOTCS B
TOHKOM OTJIEJI€ KUIICYHHKA.

Baxnyto ponb B Tmpoliecce MUILEBAPEHUS WrpaeT INe4YeHb, B KOTOPOH
IPOUCXOAUT oOpa3oBaHue xemud. JKemdb CHoCOOCTBYET HMYJbraldud KHUpPOB,
BCACBIBAHUIO TPUTJIMIIEPUIOB, AKTUBUPYET JIMMA3y, CTUMYJIUPYET MEPUCTAIBTHUKY,
WHAKTUBUPYET TMETNCUH B IBEHAIATUIIEPCTHON KUIIIKE, OKA3bIBAET OAKTEPULIUTHBIN U
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OakTepuoctatndeckuii d(PQeKT, ycwImMBaeT THUAPOJIU3 M BcachiBaHWE OCITKOB U
YIIEBOAOB, CTUMYJIHMPYET NPOdUQepalno 3HTEPOLUUTOB, MPOILECChl 00pa30BaHUS U
BBIJICJICHUS JKEITYH.

BOJABIIMHCTBO TaCTPOMHTECTUHAIBHBIX TOPMOHOB B XMMHUYECKOM OTHOIICHHUH
MPEACTABIISIOT COOOW MENTHUAbl U OKa3bIBAIOT MHOKECTBO pa3HOOOpa3HbIX 3P (HeKTOB
Ha (YHKIMM TUIIEBAPUTENILHOIO TpakTa W oOMeHa BemiecTB. OHM BIMSIIOT Ha
CEKpELHUIO BOABI, PJIEKTPOJIUTOB U (GEPMEHTOB, MOTOPHYIO AKTUBHOCTH KEITYJOYHO-
KHUIIIEYHOTO TPaKTa, BCACBIBAHUE BObI, DJIEKTPOJMTOB M TMUTATEIHHBIX BEIIECCTB,
NEeSITEIBHOCTh  CEPACYHO-COCYIUCTOM CHCTEMbI, (YHKIIMOHATbHYIO aKTUBHOCTb
SHJAOKPHUHHBIX KJIETOK MHUINEBAPUTEIHLHOTO TPAKTA U IPYTUX YHIOKPUHHBIX JKEJIE3.

B 3aBucumoctu 0T mpouCXOXkIAeHUS (EPMEHTOB pa3IMyaloT TpU THUIIA
nuiieBapeHus: 1) 3a cuer GpepMeHTOB, CHHTE3UPYEMBIX JKeJe3aMu ueJoBeKa; 2) 3a
cueT (EepPMEHTOB, CHHTE3UPOBAHHBIX MHKPOOpPraHU3MaMu; 3) OCYILECTBISEMOE
dbepMmeHTamMu, coJiep KalllMMKCS B COCTaBe MPUHUMAEMOMN MUY,

B 3aBucumMocTH OT JOKalIM3alMK MUINEBAPEHUE MOAPA3ACIAIOT  Ha
BHYTPHUKJIETOYHOE, KOTJIa MPOILIECChl TUAPOIN3a MUTATEIbHBIX BEIIECTB MPOUCXOST
BHYTPH KJIETOK (32 CUET JM30COMAJIbHBIX (PEPMEHTOB), U BHEKJIETOYHOE (ITOJIOCTHOE
U TIPUCTEHOYHOE).

Takum oOpa3zoM, MUIEBAPUTENBHBIM TPAKT B OpraHU3ME YeJIOBEKa BBITIOJIHSET
HECKOJIBKO (DYHKIIMIA:

1) cexpeTopHast PyHKITHS - XapaKTepU3yeTCss 00pa30BaHUEM MHINECBAPUTEITHLHBIX
COKOB (CJIFOHBI, K€JTyI0YHOT0, MOHKENTYTOYHOTO, KUIIIEYHOTO COKOB U JKEJTUH);

2) MoTopHast (PYHKITUS - 3aKIIF0OYACTCSA B JKEBAHWH, ITIOTAaHUU, TIEPEMEIINBAHUH,
NEePeIBIKEHUH MUIIN 10 MUILEBAPUTEILHOMY TPAKTy U YAAJEHUIO U3 OpraHu3Ma He
nepeBapruBaeMbIX  OCTaTKOB, B JBWKCHHM BOPCHHOK ¥  MHUKPOBOPCHUHOK;
OCYIIECTBIISIETCS. MYCKYJaTypoW MHUIIEBApUTEIBHOIO ammapara Ha BCEX JTamax
KOHBEHNEPA;

3) BcachiBaTenbHas (PYHKIUS - 3aKIIOYAETCS B IMOCTYIUJIEHUHM M3 TIOJOCTH
KEITYJOUHO-KUIIEYHOTO TpPakTa B KPOBOTOK IMPOJIYKTOB pacLICIUVICHUs OENKOB,
YKUPOB U YTJIEBOJIOB (AMUHOKUCIIOTHI, TJIMLEPUH, )KUPHBIE KUCIOThI, MOHOCAXAPH/IbI),
BOJIbI, COJIEH, JIEKAPCTB U APYTUX COCIUHECHU;

4) BHyTpHCEeKpeTOopHas (YHKIHUS - 3aKIH0Yarouiasics B BbIPAOOTKE TOPMOHOB,
OKa3bIBAIONIMX pEryJupylouiee JelcTBUE HAa MOTOPHYIO, CEKPETOPHYIO H
BCACBHIBATENbHYI0 (DYHKIMM THIIEBAPUTENILHOTO TpakTa (TracTpuH, CEKPEeTUH U
JIpYrue TOPMOHBI);

5) skckpeTopHas (QyHKIUS - 0OECIEUMBACT BBIICICHUE MUIIEBAPUTEIHHBIMU
KeJle3aMH B TIOJIOCTD KEITYA0YHO-KUIIIEYHOTO TPAaKTa MPOAYKTOB 0OMeHa (MOYeBUHA,
aMMUaK, >KeIIYHbIE TTUTMEHTBI), BOJBI, COJIEH TSIKEIBIX METAJIOB, JIEKAPCTBEHHBIX
IpernapaToB, KOTOPBIE 3aT€M yAJSIOTCS U3 OpPraHU3Ma;

6)  sBiseTCS ~ MECTOM  OOWTaHMS ~ CHMOMOTHMYECKHMX  acCOLMALMM
MUKpPOOPraHU3MOB.

HopmanibHyto MuKpodiopy NHUIIEBAPUTEIBHOTO TpPakTa C COBPEMEHHBIX
NO3ULMKA  CIeAyeT  paccMaTpuBaTh  KaK  MHOXECTBO  MHUKPOOHMOIIEHO30B,
XapaKTEPU3YIOUIUXCSl OMPENIEICHHBIM COCTABOM M 3aHUMAIOLIUX TOT WJIM WHOU
OMoTONn B OpraHu3Me 4YeloBeka. JTa MHUKpoQuiopa BKIIOYAET JAECITKA U COTHHU
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pa3HOOOpa3HBIX BHUIOB MHKpOOpraHu3MoB. Hemoctarok wiM U30BITOK TOTO WIIH
MHOTO cyOcTpaTa Wiu METa0OJIUTa CIY>KUT CUTHAJIOM JUIsl YCWJIEHHS pPOCTa WM
riu0enr COOTBETCTBYIOIIETO 3BEHA SKOJOTHYECKOM CUCTEMBI. B mporecce 3Bosonuu
MOCTOSIHHbIE TIPEICTaBUTEIM HOPMAJIbHOW MHUKPO(MIOpHl MpeBpallialich BO BCE
Oonee B3auMoOcCBsA3aHHOe 1eioe. OJHOBPEMEHHO ISl JIOCTHXKEHHUS OoJibllen
s PekTUBHOCTH TpoucXoauia U crneruanusanus ux ¢Gyskuid. [logobHas
UHTErpalus M cneuuanu3anus (QyHKUMNA [03BOJIIET HOPMaIbHOW MHKpoQIiope
3JOPOBOTO YEJIOBEKa BBICTYINATh KaK €IWHOE LeJ0e, COrNIacOBaHHO paboTaroliee B
MHTEpecax BCe CUCTEMbl OpraHU3Ma, B KOTOPOM OHa JIOKAJTU30BaHa.

C MoMmeHTa pOXAEHUA peOeHKa, €ro Koxa U CIH3UCTbIe O00CEeMEHSIOTCS
MUKpPOOPraHU3MaMH, HX YHCIO U pa3HoOOpasue OMpeeNseTcs COCTaBOM
MUKPOQIIOpb MaTepy, MEXaHU3MaMH pPOJOB, CAaHUTAPHBIM COCTOSTHUEM CpEIbl, B
KOTOPOW OHHU TMPOXOJIWIM, THUIOM BCKapminBaHus. K HacTosmemMy BpeMeHU
BBISIBJIEHBI HEKOTOPBIE OOIIME 3aKOHOMEPHOCTH 3aCENICHUS KEITYJOUHO-KUIIEYHOTO
TpakTa YyeJoBeKa MUKpPOOpPraHu3MaMu. Tak, yCTaHOBJIEHO, YTO B MEPBbIE Yachl U JHU
B KHILIEYHUKE HOBOPOXKICHHBIX BCTPEUAIOTCS MNPEUMYIIECTBEHHO MHUKPOKOKKH,
CTa(UIOKOKKH, SHTEPOKOKKHA M KIOCTPUIIMU. 3aTE€M MOSBISIIOTCS YHTEPOOAKTEPHUU
(KUIlleYHbIE TaJO4yKH), JakroOauwuibl u Oudumodakrepuu. Co BpeMeHEM B
KUIIIEYHUKE TOSBISIOTCS, a 3aTeM HAuYMHAIOT MpeobiafaTh HECIIOPOHOCHBIE
obyMratHo-aHa’dpoOHble OakTepuu (OudugodakTepun, 3yOaKTepun, OaKTEPOUJIBI,
CTPENTOKOKKH,  cOoupwiuibl). Jisg  Toro  9YToObl  MUKpOOHAsh  IKOJIOTHUS
MUIIEBAPUTENBHOTO TPaKTa HOBOPOXKJIEHHBIX MO CBOEMY COCTaBy MPUONM3HIACH K
TAaKOBOH y B3pOCIHbIX, TpeOyeTcsi HECKONBKO JieT. OcoOeHHO oOuiIbHa MUKpOQIIOpa
HIDKHUX OTJIEJIOB MHILEBAPUTEIHLHOTO TpPakTa. 37ech OOHApYKEHbI MPEICTaBUTENIN
6onee 500 BumoB Oaktepuil. Ynciao aHa3poOHBIX MHUKPOOPTAaHU3MOB B 3TOW 00JacTu
3I0pOBOrO B3pocioro yenoseka Oosnee yem B 100 pa3 mpeBbIIA€T TAaKOBOE IO
COJIEpKAHUIO adPOOHBIX OakTepuil. DHTepoOaKTEpUH, BKIIIOUAs KUILIEYHBIE MaJOUKH,
cTa(UIOKOKKH, TPUObI M JIpyrue a’poObl, COCTaBISAIOT HeMHOrum Oonee 1-4% wu
paccMaTpuBalOTCsS  Kak  J100aBoYHas WM ciydailHas — muKpoduiopa. Ha
KU3HeoOecneyeHne MUKpOQIIOphl KUILIEYHUKA YEJIOBEKa B CPEIHEM PACXOIyeTcs 110
10% nocTynuBLIEH ¢ MUILENH SHEPTUU.

[IpeacraButenn HOPMaNbHONM MHUKPO(DIOPHI MPUCYTCTBYIOT B OpraHU3ME
yelioBeKa B BHUJIE (PMKCHUPOBAHHBIX K OMNpPENENEHHBIM pelenTopaM MUKPOKOJOHHM,
3aKJIIOYEHHBIX B OWOIUIEHKY. buoruienka, Kak mepyaTka, IOKpPBIBAE€T KOXY U
CIIM3UCTBIE OTKPBITHIX OKPY>KAIOIIEH Cpefie MOI0CTEel 3A0POBOr0 YEIOBEKA U COCTOUT
U3 IK30M0JIMCAXapUA0B PA3IUYHOTO COCTaBa MUKPOOHOTO MPOUCXOXKIACHHS, a TAKKe
MyLIMHA,  [POAYyLIHPYEMOTro  OOKaJOBUIHBIMU  KJIE€TKaMH  cIu3ucthix. C
(GYHKIIMOHATBPHOW TOYKH 3PEHUS OMOIJICHKA PEryIupyeT B3aMMOOTHOIICHUS MEXIY
MAaKpOOPTaHU3MOM M OKpyXaromien cpenou. [lonmagarommii B OpraHu3M HCXOJIHBIN
NUIIEBON CcyOCTpaT B pe3yJibTaTeé MHUKPOOHOW TpaHc(popMalvud MpeBpallaeTcs B
MPOMEXKYTOUHBIA JTMOO KOHEUHBIA MPOJAYKT C TOM WM HHOW OHUOJOTHYECKOMN
aKTUBHOCTBHIO.

HopwmainbHast Mukpodiiopa v poayKThl €€ METab0Iu3Ma:

1) y4acTBYyIOT B:

1.1. perynsuuu ra30BOro coctaBa KMIIEYHUKA U JPYTUX MOJIOCTENH OpraHnu3ma;
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1.2. meTabonu3me OEIKOB, YIIIEBOIOB, JTUMUIOB U HYKJIEHHOBBIX KUCIIOT;

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

1.4. oOecrieueHUH  KOJOHU3AIMOHHOW  PE3UCTEHTHOCTH, MPENOTBpalas
OPWKHUBJICHHE M PA3MHOXKEHHWE B KHILIEYHUKE YYKEPOJHBIX OPraHU3MOB WIH
3acelIeHUe TeX WJIM MHBIX 00JIacTel MUIIEBAPUTEILHOIO TPAKTa HECBOMCTBEHHBIMU
JUTSl HUX BUJIaMH MUKPOOPTaHKU3MOB);

1.5. peuupkyisiquu CTEpPOUIHBIX COCAMHEHHH M JIPYruX MaKpOMOJEKYI
(BKJIIOYAst IEKapCTBEHHBIE TIPETIaparhl);

1.6. METOKCHKAIIMH 3K30T€HHBIX M 3HJOTEHHBIX CyOCTpPATOB;

2) obnamaroT MOP(POKMHETUYECKUM JCUCTBHEM  (CTUMYJIHMPYIOT  POCT
AMUTETUANBHBIX KJIETOK, CKOPOCTh UX OOHOBJIEHMS HAa CIU3UCTHIX, MEPUCTAIBTHUKY,
BITUSIIOT HA KOJIMYECTBO MOTPEOIIEMON MU U T.11.);

3) BBIIOJHAKOT HWMMYHOIE€HHYIO (YCWJIMBAIOT T'yMOPAQJIbHBIA W TKAaHEBOU
UMMYHUTET, CTUMYJUPYIOT  (aroumrTo3, MNPOAYKIHI  HUMMYHOTJIOOYJIHHOB,
UHTEPJIEUKUHOB, LIMTOKIHOB);

4) ciryaT UCTOYHUKOM 2HEpruu (00pa3oBaHKE KUPHBIX KUCIIOT);

5) mnpoAayuupyrT pa3sHOOOpa3Hble OHOJOTMYECKH aKTHBHBIE COEIUHEHMUS
(BUTaMUHBI, JIUMNONOIMCAXapUIbl, MENTHIOTIIMKAHbI, aMUHBI, aHTUOMOTHUKH U IpyTUe
COEIMHEHMS C AHTUMHKPOOHOM aKTUBHOCTBIO, HelponenTuabl, NO, UHAOBI).

Hopmanbhast Mukpodiopa - UHAMKATOp (U3HOJOTUYECKOTO COCTOSHUS
MaKpOOpPraHu3Ma.

CoctaB MHUKPO(]IOpHl B OMOIUICHKE MOXXET H3MEHSATHCSI TOJl BIUSHHUEM, Kak
pa3IMyYHBIX CTPECCOBBIX AareHTOB, (PU3MOJOTHYECKOTO COCTOSIHUSL —4YENOBEKa.
MeaunmHcKie U MEIUKaMEHTO3HbIE BMEIIATEIbCTBA, BKIIOYAsT WHCTPYMEHTAIBHOE,
XUPYPrU4YE€CKOe WM JIEKAPCTBEHHOE BO3JEHCTBUE, MOTYT HM3MEHHUTH LIEJIOCTHOCTD
UMEIOLIeCsl OMOTIIEHKH, YTO BEIET K yTpaTe €€ OTACIbHBIX (QYHKIIHI.

Cpean  ¢dapmakojOrMYecKMx  MpenaparoB  HauOoyiee  BBIPAKEHHBIN
NOBpEeX AU 3PPeKT Ha HOPMATbHYI0 MUKPOGIOPY OKa3bIBAIOT aHTUOMOTHKH.
MHorre UMMYHOJENPECCAHThl B KOHIEHTPALMIX OMM3KUX K KIMHUYECKUM, TAKXKe
UHTUOUPYIOT pocT OudumoOakTepuii, JIaKTOOAIMII, SHTEPOKOKKOB W KHIIIEUHBIX
najgoyek. XHUMHOIpenapaThl, Kak MpaBUJIO, TaKXE BBI3BIBAIOT JUCOMOTHUYECKHE
u3MeHeHus. J{ucOMoTuYecKrue MPOSBICHUSI BHIPAXKAIOTCS B U3MEHEHUH a0COIIOTHOM
YUCJICHHOCTU aHa’pOOHBIX M JIPYTUX MPOKAPUOTHUYECKHX KIIETOK, MX BHUJOBOTO U
IITAMMOBOTO  COCTaBa, CIEKTpa U KOJUYECTBA O0pa3syeMbIX MHKpPOOHBIX
MeTabomuToB. Pa3zpabGoTraHo  0OOJBIIOE  KOJUYECTBO  TECTOB,  TO3BOJISIFOIINX
O00BEKTUBHO CYIUTh O COCTOSIHUA HOPMAJIbHON MUKPOQIIOpPHI U €€ HyHKIIMOHATHLHOU
aKTUBHOCTH, CTETICHH MTOBPEKICHHUS.

HopmanpsHas mukpodiopa KuilleYHHKa UMeeT OOJbIIoe 3HaYeHHE B YCBOECHUU
OMOJIOTUYECKN aKTHBHBIX BEIIECTB U UX BHIPAOOTKE.

B pesynbrare HapyiieHus HOPMOOHMOIIEHO3a BO3HUKAET JUCOAKTEPHO3.
JucObakTtepro3 KHILIEYHUKA SBISETCS OAHUM U3 (AKTOPOB, CIOCOOCTBYIOLIUX
3aTSHDKHOMY, PELMIUBHUPYIOIIEMY TEUEHMIO IEJIOro psna 3a0osieBaHUM (AMCTIETICHS,
aJJIEPT UM, YacThle MPOCTYAHBIE 3a00I€BaHUs, THTOBUTAMUHO3 B).

YcranoBieHO yeThipe (hOpPMBbI MIPOSIBICHUS AUCOAKTEPHO3a, BHIPAKAIOLTUECS:

1) HapyllleHHneM HMMYHHOT'O CTaTyca;
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2) HapyIIEHUEM MHINEBAPECHUS U YCBOSIEMOCTH THUIIH, OTCYTCTBUEM aIMIETUTA U
CHUKEHUEM CHUHTE3a BUTAMUHOB Ipymnbl B;

3) CHI>KEHHEM TOJIEPAHTHOCTHU CIM3UCTON KUIIEUHHUKA K ACHCTBUIO MAaTOr€HHOM
MUKPOQIOPHI;

4) CH>)KEHHEM JIETOKCUKAIMOHHOW CITIOCOOHOCTH MUKPOQIOPHI.

Ha mpakTtuke Bce 3Tu (hOpMBI, KaK MPaBUIIO, BCTPEUAIOTCSI BMECTE, UTO SIBJISIETCS
pe3ynbTaTOM IMO3/IHETO O0pAIlleHUs 328 MEAUIIMHCKON MOMOUIBIO.

Ycnexu, JOOCTUTHYThIE B  OOJAaCTH  MHKPOOMOJOTHYECKOTO  M3y4YEHUS
MUKPOQIIOpHI KHUIIEYHUKA YEJIOBEKa, MOCIYKUIU TMPEANOChUIKON K pa3paboTke
TUETUICCKUX U JICUeOHO-TPOPUITAKTUIECKUX KHUCIIOMOJIOYHBIX TTPOTYKTOB HA OCHOBE
Lactobacillus, Bifidobacterium W Streptococcus. 1'71aBHBIM Ha3HA4YSCHHEM MacCOBOTO
yHOTPEONCHHs] KHCIOMOJIOYHBIX TPOAYKTOB SBJSJIOCH TIOJIABIICHUE KHIEYHBIX
THWIOCTHBIX  OakTepwii,  JUKBUAAIMS  JUCOMOTUYECKMX  HApPYyNICHUHA B
MUIIEBAPUTEILHOM TpPAaKTE€ 3a CYET BBEACHHS B OPraHM3M YeJIOBEKa OOJIBLIUX
KOJIMYECTB JKUBBIX aHTArOHUCTUYECKUX MOJIOYHOKHCIIBIX OaKTepHUIA.

JlucbakTepnos, B 3aBUCUMOCTH OT XapaKTepa U3MEHEHHUs COCTaBa MUKPO]IOpbI
TOJICTOTO KHUIIIEYHUKA, MOAPA3ALIIIeTCS Ha 3 CTENEHHU.

Jucbakrepno3, Kak MpaBWIO, COYETAeTCsl C JAPYTUMHU MATOJIOTMYECKUMU
CUHIPOMAaMH, TOATOMY MEPOTPHUATHUS 110 KOPPEKIIUU HAPYLIEHHOTO MUKPOOHOIIEHO3a
OCYLIECTBJISIFOTCSI  OAHOBPEMEHHO C  JICYEHHEM  OCHOBHOTO  3a00JIeBaHMS.
[Tonoxurensubie 3QPexTsl Mpu AUCOAKTEPHUO3E JOCTUTAIOTCS HCIOIb30BAaHHUEM
MPOOMOTHUYECKUX TPENapaToB WIM MPOIYKTOB, OO0JANAIOIMINX MPOOHMOTHUYECKUMHU
CBOWCTBAaMH.

[To cBoemy neWcTBHIO MPOOMOTHYECKUE IMpemapaThl, MPUMEHSEMbIE MpU
IcOaKTepro3e, pas3aeNsiFOTCs Ha KJIaCChI:

1. Kunaccuyeckue mnpoOMOTHKM (M3 OONHMraTHOM (PIOpHI  YETOBEYECKOTO
OopraHu3Ma: Kojiu-, Oupuaym-, JakToOaKTEPHUH. ).

2. CaMOPTMMUHUPYIOIIKUECS aHTAarOHUCTHI (U3 IITAMMOB, HE XapaKTEPHBIX IS
opranu3Ma: 0aKTUCYOTHII, OMOCTIOPHH, CIIOPOOAKT).

3. KomOunupoBanHble npoOUOTUKH (OudUIOHT, OM(UKO, alMmos, JIUHEKC,
OMO00aKTOH, KUTIAIN).

4. UmMmoOUIM3UpOBaHHBIE Ha COpOEHTE >kKUBbIe OakTepuu (OubuIyMOaKTEpHH-
dopTe).

5. KomOuHupoBaHHBIE ¢ TU301TUMOM (Oudrm3).

6. Ilpemapatsl - MPOMYKTHI MeTa0oJM3Ma HOPMAIBHOU MHUKPOQIOPHI (XUJIaK-
dopre).

7. PexomOuHaHTHBIE - cyOanuH (OGaktepun Subtilis, KOHTpOIUpPYIOLIUE CUHTE3
o2-untepdepona).

Haunbonee r3ppekTuBHBIM CpeICTBOM NPOPUIAKTUKN U JICUCHUS JUCOAKTEpHUO3a
SBJISIIOTCS TIpenapaThl OudpuymMmOaKTepruHa.

Xopomwmii 3pdpeKkT nmepBUUYHOW M BTOPUYHON MPODUIAKTUKH TUCOAKTEpHO3a
JOCTUTAETCS  WCIOJB30BAHUEM OTEYECTBEHHBIX  KHCJIOMOJIOYHBIX IPOIYKTOB,
oroMoposkeHHoro. /[Ba cTakaHna kedupa B AEHb WIW OJHA MOPIHST OMOMOPOKEHHOTO
o0ecreynBarOT OpPTraHu3M IOJIE3HOW MHUKPOQIOPOH, CYTOYHOW MOTPEOHOCTHIO
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KaJIbIAs, BUTAMHHOB W aMHHOKHUCIIOT, HEOOXOAWMBIX JUIsI TPEAYyNPEKICHUS
OCTEOI0po3a.

O GDHEeKTUBHOCT  HMCHOJIB30BaHUS ~ OMOMOPOKEHOTO B NPOQUIIAKTHKE
nucOakTepuo3a y JAeTeil Obula uccienoBaHa Ha 0a3e OHOKETHBIX JIOIIKOJIBHBIX
yupexaeHuii . Omcka. MccienoBanue mpoBOJUIIOCh B TpU ATama: MEpBBIM JTall -
OIICHKa 370pOBbs JIE€T€ TMepell MPOBEACHUEM OSKCIEPUMEHTa; BTOPOM ITam —
HKCIIEPUMEHTAJIbHBIN, BKIIOYad BblJady OHOMOpOoxeHHOoro (6 Hedenb) ¢
MOCJICTYIONTUM HAOJIIOJICHUEM 32 COCTOSIHHMEM 3JI0POBBSl JETEH W HACTpOCHUS — 3
MecsIla, TPETUW OTall — OKCICPUMEHTAIbHBIN, BKIIOYAd TOBTOPHYIO BBIIAUY
OoroMopokeHHOTO (6 HEmenb) C MOCIASAYIOMUM HAOTIOIEHUEM 3a COCTOSHHUEM
3II0POBBSI IETCH U HACTPOCHUS — 3 MecsIIa.

B wuccnemoBanne ObI10 BKIIOYEHO 179 nerel, mocemiaBIIMX JONIKOILHBIE
opraHm3zainuu, ©u3 HHUX 92 peOeHKa COCTaBWIM «OCHOBHYIO» TIpynmy (aetu
MOJIyYaBIINE C PALIMOHOM MUTAHUS OMOMOPOKEHHOE), 87 — «KOHTPOJIbHYIO» TPYIITY
(I1eTH KOTOphbIE MUTAIUCH MO OOBIYHOMY MEHI0). J[yia obecriedeHus: JOCTOBEPHOCTH
UCCJIEIOBAHMUSI MUHUMAaJbHAs YUCJIEHHOCTh JeTed JO0JKHA Obljla COCTaBISATH HE
Menee 37 ven. ['pynmsl He paznuyanuch o Bo3pacty (p>0,05).

JUIisi TuHAMUYECKOTO HAOJIOICHHS 32 COCTOSTHUEM 3J0pOBbs JETel Ha MEpHO/I
HKCIIEPUMEHTA ObLIIM BBEIECHBI: «KAPThl MEIUIIMHCKOTO HAOIIOACHUS», COCTOSIBIIHE
U3 TacHopTHOM MW cheuualbHOM wyacTed. B cnenumanbHyr0 4acTh BKJIHOYANACh
uH(pOpMaIUs M0 KIMHUYECKUM TPOSBICHUSM 3a00JIEBaHWA M HAIMYUIO JKAI00 Ha
3I0pOBhE (KOXKHBIE MOKPOBHI, XapaKTep CTyjJa W €ro KPaTHOCTh, APYTHE KajJoOkl);
«POJMTENbCKIE HWH(POPMAIMOHHBIE KapThl», BKJIIOYArOmas WHGOPMAIHUIO OT
ponuteneit 0 (akTax TONyYCHHS PEOCHKOM CIEIHMATM3UPOBAHHON MEIUIIMHCKOM
MIOMOIIIM ¥ aHTUOMOTUKOTEPANHH, & TAKKE O HAUTUNYUHU Y JACTEH kKano0 Ha COCTOSTHHE
3JI0POBBSI - KAJTOOBI CO CTOPOHBI JKEITYIOYHO — KUIIIEYHOTO TPaKTa, aJUICPTUUECKUEC
KOXXHBIE€ TPOSBIICHHUS, KaJ00bl CO CTOPOHBI OPTaHOB JbIXaHUS, IPOUYUE; «OMPOCHUK
poauTenei»,  BKIIOYABIIMM  BONPOCHI O  HACJEACTBEHHBIX  3a00JIEBaHUSX,
NCUXUYECKOM U (U3UYECKOM pAa3BUTUU peOEHKA C MOMEHTAa POXKICHHUS,
HMOIIMOHAIIEHOM COCTOSIHUU.

B xone uccrnenoBanus y AeTeil TpoeKpaTHO oTOMpaics Ha OAKTEPHOJIOTUYECKOE
UCCJIeI0BaHKEe Kal ([0 MepBOro Kypca mpuema, mociie Hero v mocyie BTOPoro Kypca
npueMa), OMNpelesIuch JakroOakTepuu; OudumoOakTepuu;  IHTEPOKOKKH;
wioctpunuu; E. coli  Tunwmunasie, E. coli makro3oneratuBabie, E. coli
TEMOJIMTUYECKHUE, Jp. YCIOBHOMATOTEHHBIE OSHTEepoOakTepuu;,  CTA(QUIOKOKK
30JIOTUCTBIN; CTA(PUIOKOKK Canpo(UTHBIN, SHUAEPMANbHBIN; IPOXKKEIOJO00HBIE
rpubsl pona Candida; nHedepmeHTHpyrOmME OaKTepUH; MATOrCHHBIE OaKTEpUU.
UccnenoBanusi BHIMOTHSINCH B AKKPEIUTOBAHHOM HCIIBITATEIBHOM J1a00pPaTOPHOM
ueHtpe (arrecrat akkpenurauuu NePOCC RU 0001.510193).

[Io nmaHHBIM JA0OPATOPHOTO KOHTPOJS B Hayajle HKCIIEPUMEHTa BCE JETU
(BHYTpY OCHOBHOM M KOHTPOJILHOM IpyIil) ObUIM pa30UThl HA JIBE TPYMIbI — JAETH CO
310pOBOM MUKPOGIOPOI U AETH C MPOSABICHUSIMHU TUCOAKTEPHO3a, PU ITOM BTOpas
rpynna nojpasiesisiach Ha TPU MOATPYMIbl (B COOTBETCTBUM C KiIaccU(pUKAIMeEH
nucoaktepuosa 1o U.b. Kysaesoit u K.C.JIagono, 1991 rox) — nucGakrepuros nepBou
CTeNEeHU (JaHHasi TpyINa XapakTepu3oBajach CHIKEHHMEM Ha 1 — 2 mopsaka
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KoJm4ecTBa OMGUI0- U TAKTOOAKTEPUH, KUIIIEUHOMN MAJIOYKH); TUCOAKTEPHO3 BTOPOM
crereHn (Ha (QoHE CHMKEHHUs cojepkaHus Oudumo- u yakrodbakrtepuid Ha 1 — 2
nopsiika M 0OoJiee, BBISIBISUIOCH YBEJIMYEHUE KOJUYECTBA YCIOBHO-MATOT€HHBIX
cTa(UIIOKOKKOB, YCIIOBHO-MIATOreHHass ¢iopa MMella TeMOJUTHYECKHUE CBOWMCTBA);
TUCOAKTEPUO3 TPEThEH CTENEHU (XapaKTepHU3yeTcsl 3HAYUTEIbHBIM YMEHbBIICHUEM
KOJIMYeCTBa aHa’poOoB (Oudumo- u JakrodakTepuil ) U yBenuueHuem aspooos (106-
7 KOE/mn u Boiie.), Hanuuue rpubdoB poaa Candida, ctadniiokOKKOB.

Pe3ynbratel uccnenoBaHusi - Tepel MPOBEACHHUEM JKCIEPUMEHTa (MEpBBIN
3TaN UCCIENOBaHMs) CTATUCTUYECKUX Pa3jIMYUil B YACTOTE M CTENEHU MPOSIBICHUS
nucOaKkTepruo3a B OCHOBHOW M KOHTPOJIBHOU rpymmax He Obuto (p=0,375). SBnenus
IUCcOaKTepruo3a pa3HOW CTENEHUW BBIPAKEHHOCTH oTMedanuce y 77,2-80,9%
oOcienoBaHHbIX neTell. TpeTbst cremeHb aucOakTepuo3a oTMmedanacb B 2,1%
OCMOTpPEHHBIX, BTOpas creneHb —y 35,2% nereit, nepBas —y 30,1%.

Ha BTOpOoM »3Tame Hay4yHO-IPAKTUYECKON (MCCIeq0BaTENbCKOM) paboTh
(3KCIIEpeMEHTAIbHOM) - Yy JEeTed OCHOBHOM TpyHmbl 4YacTOTa OTKJIOHEHHH OT
HOpPMaJbHBIX 3Haue€HUM OuduIoOaKTepUd, TUIMMYHOW KHUIIEYHOM TAJOYKH,
KHUILIEYHOUN MaJIOYKU C TEMOJUTUYHECKUMH CBOMCTBAMU, 30JI0TUCTOTO CTa(hUIIOKOKKA,
rpuboB Candida u HedepMeHTUpYIOIMX OaKTepUi CYIIECTBEHHO CHU3WIACH;
MoKa3aTelid HKMENW CTAaTUCTUYECKHM 3HAYMMBIE pA3IUuusl 10 CPaBHEHHUIO C
KoHTpoisHOM Tpymmoi (p=0,000...). ViaenpHBI Bec HOeTe C MPOSBICHUSIMHU
nucOakTepruo3a 3HAYMMO HE W3MEHMJICS, HO MPHU 3TOM CYIIECTBEHHO COKPATHIIOCH
KOJIMYECTBO JETe CO BTOPOM CTEMEeHbIO IUCOAKTEpHO3a M COOTBETCTBEHHO
YBEJIIMYMIIOCH KOJIMYECTBO JETEH ¢ MEPBON CTEIEHbIO.

Ilocne mpoBeneHMsT TPETBEro 3Tama HCCICIOBAHMS YACIbHBIM BEC NETEU C
MPOSIBIICHUSIMU TUCOAKTEpHO3a B OCHOBHOUM Tpymme cocTaBisin 36,3%, mpu dToM
IPOSIBIICHUI TpeThel CTENEHH CPeau AETeW «OCHOBHOI IpyIIbl HE HAOIIOAANOCH,
pacnpoCcTpaHEHHOCTh BTOPOM cTerneHn cokpatuiack 10 9,1% (puc.1). Pezynbrars! mo
KOHTPOJIbHOM TpyIIe CTaTUCTUYECKA 3HAYMMBIX pPa3JIMYUil C TEpPBbIM ATaroM
UCCJIEIOBAHUI HE BBISBUIIU.

AHanu3 JMHaMHMKH TIOCEIIAeMOCTH JOIIKOJBbHON OpraHu3alMu Tocie
peanu3aluyd BTOPOTO W TPEThEro JTama MCCIENOBaHUS CBUIETEILCTBOBAT O
CTATUCTUYECKU 3HAYMMOM MEHbIIIEM KOJIMYECTBE MPOITYCKOB CPEAU JETEH OCHOBHOM
IPYIIbI, COCTABUBILIEM — 2,3 THA B MECSII, 110 KOHTPOJIbHOM rpynmne — 4,8.

K uuciay mnonoXuTenbHBIX pPe3yabTaTOB 3KCIEPUMEHTAa CIEAyeT OTHECTU
CYLIECTBEHHOE COKpallleHHEe >Kajio0 Ha aJIepruyecKhue pEeakiuu, JepPMaTHUTBHI,
HApYIICHUS NEATEIbHOCTH KEIyJAOYHO-KUIIEYHOTO TpakTa y aerell. Takxke Bce 0e3
UCKJTIOYCHHS] POAUTENIN OTMETUIIM YIy4YIIEHHE MCHXO-3MOIMOHAIBHOTO COCTOSHUS
JIeTei B THU, KOT/Ia JETSIM BBIJaBaJIOCh MOPOKEHHOE.

[lo pe3ynbrataM BBIMOJHEHHOW pabOThl OBUIO CHETAHO 3aKJIIOYeHue 00
3G ()EKTUBHOCTH BKIIIOYEHHS] B OCHOBHOM pallMOH MUTaHUA peOdeHKa MPOJYKTOB
NPOOMOTUYECKOTO JEUCTBUS B (hOPME KYypCOBOIO HAa3HAUYEHMsI B KAYECTBE BTOPOIO
3aBTpaKa WM nojgHuka. [lo utoram nepBoro u BToporo kypca (po0KUTETbHOCTD
Ka)XJI0TO IIMKJIa 6 He/lelb) pueMa OMOMOPOKEHHOI0 Y JAeTeil 0TMEUYaaoCch CHIXKEHHE
BBIPOKEHHOCTH JUCOAKTEpHO3a, COKpPAIICHHE KOJIMYECTBA ACTe ¢ AUCOAKTEPHO30M,
COKpalleHHe Kano0 Ha AUCPYHKUMU KUIIEYHUKA, AJJIEPTUYECKUE PEaKIUuud MU
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JNEPMATUTBI, TAKXKE OTMEYAIOCh YIYUYIIEHHE ICUXO-3MOLUUOHAIBHOTO COCTOSHHS
JeTel, TMOBBINIANACh MOCEMIAEMOCTh  JETbMHM  JOLIKOJBHOM  OpraHU3aluu.
YnorpebneHue OMOMOPOKEHHOIO HE NPHUBEIO K POCTYy oOpaiiaeMocTH JAeTel 3a
MEJUIMHCKOW MOMOIIBIO C CUMIITOMAaTUKOW 3a00JIeBaHUN BEPXHUX JbIXaTEJIbHbBIX
nyTeil B MEpUOJl TMOBBIIIEHHON 3a00J€Ba€MOCTHM TPUNIOM U OCTPBIMH
pecniupaTopHbIiMU  MHGEKIUAMU. J[aHHBIX, CBUAECTENbCTBYIOIIMX 00 YXYIIICHUU
310pOBbSI PECHIOHIEHTOB, HE BBISIBJICHO.

Takum 00pazom, MosydeHHBbIE BBIBOJIBI, MO3BOJSIOT PEKOMEHIOBAThH C IIEIBIO
nporIakTUKu  ucOaKTepuo3a W €ro MPOSIBJICHUN Yy JeTed, BKIIOYCHHE
OMOMOPOKEHOTO B OCHOBHOM paIliOH MUTAHUSI JETEH.

Cnucok 0ononnumenvHoOU 1umepamypsl no meme:

1. AmupoBa K.M., Pomun M. A., Cxmsapos C. II., CumonoB A. H. Ilonesnas
MUKpOQIIOpa KUIIEYHHKA U e€ Koppekuus npoOuotuxkamu // IlpuoputerHeie u
WHHOBAI[MOHHBIE TEXHOJIOTUM B IKUBOTHOBOJCTBE — OCHOBAa MOJEpPHU3ALUU
arponpoMBIIUIEHHOTO KomIuiekca Poccun: COOpHUMK HayyHBIX CTaTedl 1o
MaTepuaiaM MEXIYHApOJHOW HAayYHO-NIPAKTUUECKOW KOH(MEpPEeHIIMN HayYHBIX
COTpyIHUKOB U mpenonapateneit (r. CraBpomonb, 16 npekabps 2016 r.). —
Craspononb. —2016. — C. 17-25.

2. bensmep C.B., I'acununa T.B. PanuoHanbHO€ THUTaHWE M COCTaB KHUILIEYHOU
Mukpodopsl // Borpock! aetckoit queronoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.

3. beasmep C.B., Mankou A.B. Kumeunas mukpodaopa u 3HaueHrue NpeOHOTHKOB
s ee pyakiuonupoBanus // Jleamuii Bpau. — 2006. - Ne 4. — C.60-65.

4. T'ypuna O.I1., baunoB A.E., BapnmamoBa O.H. u ap. Yacto Ooneromue AeTH:
UMMYyHOAHarHoctuka u peabunuranus // [lequatp. - 2011. — T.IL. - Ne2. — C.45-52.

5. Kopoteko I'. ®. ®usnonorus cuctemsl numieBapennsi: Monorpadus. Kpacaonap,
2009. - 608 c.

6. Yrones A. M. u np. Teopus agekBatHoro nutanus u tpodonorus. — M. - 1991. —
247 c.

7. XaBkun A.W., bnar C.®. MukpoOuoreHo3 KuilleyHuka U uMMmyHutetr // Poc.
BECTHHUK IepuHATON. ¥ nieauart. - 2011. - Nel. — C. 66-72.

8. llITenckas O. A., Aptioxosa C. W. Ponib BAJIoB B BocCTaHOBIECHUH MUKPO(IIOPHI
KKT npu antubuotukorepanuu // OMI'TY. - 2012. - Ne5. — 4 c.

4.2.3. Tema Ne 3 «OCHOBHBbIE KOMIIOHEHTbI IHIIN»

Heab: OGecrneunTs HalIWYMEe HEOOXOIMMBIX B TOBCEIHEBHON JKM3HHM 3HAHUU O

MUIIEBON ¥ OMOJIOTHYECKOM IIEHHOCTH MTPOTYKTOB, OJIFO/I, MEHIO.

KoHTposbHBIE BONIPOCHI:

1. YTo noHMMaeTCst MOJI MUILIEBON [IEHHOCTHIO MPOyKTa?

2. Yewm onpenensieTcsi ycBOSIEMOCTb MMUILEBBIX BEIIECTB?

3. Yrto moHumaeTtcs noj Ouosorundeckoit 3hHeKTUBHOCTHIO TPOTYKTOB?

4. Ponb BUTAaMHHOB Ha IpOILIECCHl POCTa U pa3BUTUsA peOEHKA, MCTOYHUKHU

BUTAMUHOB.

5. Ponp MHKpO- W MakpodsJIeMEHTOB Ha MPOLECCHl pOCTa W Pa3BUTHS PEOCHKA,

VMCTOYHUKHU MUKPO- U MAKPO3JIEMEHTOB.

6. Uto moHMMaeTcs 1oJ MUIEeBOM T00aBKOH, U JIJIsl KAKUX IEJIeH UX UCIOIb3YIOT

B U3TOTOBJICHUM NMULIEBBIX IPOTYKTOB?
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CnpaBouHble MaTEPUAJIBI 110 TEMe:

Pacnipenenenrie KOMIIOHEHTOB MHUINM YE€JIOBEKAa Ha OCHOBHBIE W HE OCHOBHBIE
(BcmomoraTenbHbI€) JOCTAaTOYHO YCIOBHO. [[nsi pocta M pa3BUTUS HEOOXOAMMO
MOCTYIJICHUE OPraHMYEeCKUX U HEOPraHWYECKUX BEUIECTB, KOTOPbIE B pe3yibTaTe
pacuieruieHusT M OMOCHMHTE3a MPEBpAIAIOTCS B OMOJIOTUYECKHE CYOCTparThl,
o0OecrieurBaronIe HEOOXOAMMBIA OallaHC HSHEPreTUYECKOT0 U IUIACTHYECKOIro
Marepuana. B pe3ynbraTe oOecnieuuMBaeTcs  yCIOBHS  HEOOXOIUMBIEC ISt
TapMOHUYHOTO POCTAa W Pa3BUTHUS PACTYIIETO OpraHu3Ma, OOHOBIEHHS KIIETOK,
OpraHOB M TKaHEH, a Tak)K€ HaKOIUICHHE PHEPrHH, HEOOXOAUMOU i BBINOIHEHUS
KU3HEHHO HEOOXOIMMBIX (DYHKIIUN OpraHu3Ma.

[TumeBsle cyOCTpaThl, OOECHEUMBAIOIINE OPTaHU3M JOHEPreTHUYECKUM U
IUTACTUYECKUM MaTepHUajOoM, MOTYT PacCMAaTPUBATHCS KaK OCHOBHBIE KOMIIOHEHTHI
nuuy. [IpuMeHUTeNbHO K 4YeJOBEeKY, K TaKOBbIM MOXHO OTHECTH BOIY,
HEOPTraHUYECKUE COJIU, OCJIKH, YTIIEBO/IbI, >KUPHl U BUTAMUHBI.

[TumeBas 1IEHHOCTh MPOJAYKTA - TMOHSTHE, OTPAXKAIOIEE MOJHOTY MOJE3HbIX
CBOMCTB  MpOAYKTa, BKIIOYas  CTeNeHb  oOecredeHus:  (PU3MOIOrHYEeCKuX
NOTpeOHOCTE uesoBeKa B MUIIEBBIX BellleCTBaX W 3Hepruu. [lumieBass 1EHHOCTDH
XapaKTEepU3yeTcs, MPEXKAE BCEro, XUMHUYECKHMM COCTaBOM IMPOJYKTa, C YYETOM
noTpeOIeHHs €ro B OOLIEMPUHSATHIX KOJUYECTBAX, U SHEPTETUYECKON IEHHOCTBIO.

Kputepuem olieHkn KayecTBa MUIIEBON IIEHHOCTH sIBIIsIeTCs coaepskanue B 100
I CheNOOHOW dYacTH MPOAYKTa OENKOB, >XUPOB, YIJIEBOAOB (B T), HEKOTOPHIX
BUTaMHHOB, MAaKpO- U MHUKPO3JEMEHTOB (B M), SHEPreTUYecKass HEHHOCTh (B KKaJ
win kJ[), TOMOTHUTEbHBIE TTOKa3aTeau. B cBs3u ¢ 4eM MMEHHO 3Ta nHpOpMaLus
HAHOCUTCSl HA 3THKETKE (MAapKUPOBOYHOM SPJBIKE) BCEX pEaTM3yeMbIX B TOPTOBOU
CETH MPOIYKTOB.

[TumeBbie BelllecTBa yCBaMBaIOTCSl OpraHU3MOM HeoJinHakoBo. Ha ycBosiemocThb
KOMIIOHEHTOB NHUIIM BIMSIET MX (opmMa CBA3M B MPOJYKTE, HAIMYMUE MUILIEBBIX
BOJIOKOH, CIIOCOO KYJIMHAPHON 00paOOTKU, HAIMYKE COEIMHEHUM, CITIOCOOCTBYIOLIUX
Jy4yiiedl  yCBOSEMOCTH, NPHUCYTCTBHE€ WM OTCYTCTBHE psiila BUTaMHUHOB,
(GyHKIHOHAJIBHOE COCTOSIHUE OpraHu3Ma, Hanuuue 3aboneBanuil. [losTomy crenyer
paznuyaTh TIOHSTHS «IHILIEBAasl I[IEHHOCTb» TNPOJYKTOB NHUTaHUS U «peajbHas
nuiieBas IEHHOCTb». [IpUYMHBI ~ HEOJMHAKOBOM  YCBOSIEMOCTHM  Pa3JIMYHBI.
YcBosiemocTh  Oenka, Hampumep, MoxeT komnebatbes ot 70 mo 96 %,
MaKpOd3JIEMEHTOB, Takux Kak ¢ocdop, kampumii, mMarauii — oT 20 1o 90%,
OOJBIIMHCTBA MUKPODJIEMEHTOB (Kee30, MMHK U T.1.) — oT 1 10 30 %. Taxxe B
IIMPOKUX Tpe/ieNiaX BapbUPYETCs YCBOSIEMOCTD KUPOB, YIJIEBOJIOB U BUTAMUHOB.

Bonee dvacTHBIMH TOKa3aTENSIMHM, XapaKTEPU3YIOIIMMU TMHILEBYI IIEHHOCTh
IPOAYKTOB, SIBJISIIOTCS OMOJIOrHUYECcKast, YHEpreThIecKas EHHOCTh U OUOJIOruyecKas
3 PEKTUBHOCTS.

buonornyeckoi IEHHOCTHIO HA3BIBAIOT MOKAa3aTeNlb KauyecTBA IMHUILEBOIO OelKa,
OTpaXKaloIIMKA CTENEHb COOTBETCTBUS €r0 AMUHOKHUCIOTHOTO COCTaBa MOTPEOHOCTSIM
OopraHu3Ma B aMMHOKHUCIIOTAaxX JJisi CUHTEe3a OesKa.

[Tox sHEpreTMUEeCcKO IIEHHOCThIO MOHMMAIOT KOJIMYECTBO IHEpruu (Kkai, kJ[x),
BBICBOOOKIAEMOI B OpraHU3ME U3 MUIIEBBIX BEIIECTB MPOIYKTOB JJIsi 0OeCTIeUeHHUs
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ero ¢usnonornueckux ¢ynknuil. Ilpu cropanum B atmocdepe kucimopona 1 r
YTJIEBOJIOB BbIZesieTcs B cpeaHeM 4,3 kkai, 1 r xkupoB — 9,45 kkai, 1 r 6e1KoB —
5,65 kkan. Ho TOCKOJIBKY MHINEBbIE BEIIECTBA YCBAMBAIOTCS OPraHU3MOM HE
MOJTHOCTBIO, TO IPUHSATO, YyTO 1 T OeaKoB nuIy aAaeT 4 kkai, 1 r xxupoB — 9 kkan, a

YIJI€BOJA0OB — 4 xxan. Takum o6pa30M, 3Has XMMHYECKMHU COCTaB MU, JCTKO
MOoACYNUTATD, CKOJIBKO SHCPICTUICCKOI'O MaTCpHrajia 1oJIiydacT 4YCJIOBCK.
buonornyeckast 3(1)(1)GKTI/IBHOCTB - IIOKa3aTECJIb Ka4de€CTBa KHUPOBBIX

KOMIIOHEHTOB  MHIIEBBIX MPOAYKTOB, OTpaXalolllUil COJAEpKaHHUE B  HUX
MIOJIMHEHACHITIICHHBIX KUPHBIX KUCIOT. buomornueckyro 3¢ GeKTHBHOCTH KHPOBBIX
KOMIIOHEHTOB ~ MHWIIMA  OIECHHUBAIOT MO  KOAPGUIMEHTY  OMOJIOTHYECKOM
s dexTuBHOCTH. Ero pacyeTr ocHOBaH Ha OMPENEICHUHM KOJWYECTBA BCEX >KHPHBIX
KHUCJIOT, BXOIAIIMX B cocTraB xkupa. [lomydeHHblE JaHHBIE COIMOCTABISIIOT C
TUTIOTETUYECKUM, «UCATHHBIMY KUPOM.

be3onmacHOCTh  MUINEBBIX  MPOAYKTOB —  OTCYTCTBHE  TOKCHUYECKOTO,
KaHIIEPOT'€HHOI0, MyTareHHOr'0 MJIM MHOIO HEOJIAronpusiTHOTO JEWCTBUS MPOAYKTOB
Ha OpraHU3M YeJOBeKa MPH YIMOTPeOJEHUU UX B OOIICTPUHATHIX KOJIUYECTBAX.

OTtpaenbHbIE XUMUYECKUE COEIUHEHHUS, BXOJSIIME B COCTAB MUIIM, HA3bIBAIOT
HyTpUEeHTaMH (Makpo- HM MHKPOHYTpHEeHTbI). K MaKpOHyTpUEHTaM OTHOCAT
yIrAeBOAbl, JUNUABL, O€JNKM, HEKOTOphle MHHEpajbHble BEIIeCTBa, a K
MUKpPOHYTPUEHTAM — BUTAMUHBI U PsAJl MUHEPAIIbHBIX COeIMHEeHU. B coctaB nmumium
BXOJIST TaK)K€ HEATMMEHTAPHBIE KOMIIOHEHTHI, KOTOPBIC HE SIBISIOTCS HCTOYHUKAMHU
SHEPI'UM JIJIs OPraHrW3Ma U HE UCIOIB3YIOTCSl B KAYECTBE CTPOUTEIHLHOIO MaTepuarna.
DTO0 TaKk Ha3bIBaEMbIC OAJIACTHBIC COCTMHECHUS — IEJUTION03a (KIIeTYaTKa), TUTHHH,
MEKTUHOBBIE BEILIECTBA.

N3 92 BcTpeyaromuxcs B MPUPOAE XUMUUECKUX 3JIEMEHTOB 81 0OHapyKUBaeTcs
B OpPraHHU3ME YEJIOBEKA. 22 OCHOBHBIX COCTABIAIOT 4-5% OT CpeJHEro Beca 4esloBeKa.
12 xumuyeckux snementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) Ha3weiBaroT
CTPYKTYPHBIMHM, TOCKOJIbKY OHHU COCTaBISOT 99% siemMeHTHOro cocrapa
YeJIOBEUECKOr0 OpraHuM3Ma M BXOST B COCTAaB KJIETOK M TKaHed opranusma. Mx
TaK)Ke Ha3bIBAlOT MakpoasieMeHTamu. [lorpe6HocTh B HUX coctaBisieT oT 10 mMr 1o
HECKOJBKMX TpaMMOB B JieHb. Mukpoasnementamu (17 53cceHIManbHBIX, T.€.
’KM3HeHHO HeoOxoauMeIx - Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V, Se, Mn, As, F, Si, L1, B,
Br) Ha3bIBAIOT 371€MEHTHI, IPUCYTCTBYIOIINE B OPraHU3ME YeJIOBEKA B OYEHb MaJbIX
cienoBbIX KommdecTBax. [[oTpeOHOCTh B HUX OT HECKOJIBKUX MUKPOTPAMMOB IO MT.
DCcCeHIMANBbHBIE AJIEMEHTHI BXOJSIT B COCTAaB PAa3IMYHBIX (HEPMEHTOB, TOPMOHOB,
BUTAMHHOB, COCTaBJIIIOT HEOOXOAMMYI0 B (DYHKIIMOHAJLHOM OTHOIICHWH YacTh
Pa3TUYHBIX KJIETOYHBIX CTPYKTYP.

Bosne3nu, cBsi3aHHbIE ¢ HApYIIEHUEM MHUHEPAJIBHOTO COCTaBa, HOCAT HAa3BaHUE
MUKPOAJIEMEHTO3bl. OHU BO3HHUKAIOT JHOO TPH HEJOCTATOYHOM TMOCTYIUICHHUH
ACCEHIUAIBHBIX MHKPO3JIEMEHTOB W/WIA M30BITOYHOM MOCTYIJIEHUHM B OpPraHU3M
TOKCUYECKHX MHUKPOIJIEMEHTOB. MEXIy »dJIeMEHTaMU CYUIECTBYET MHOMXKECTBO
CUHEPTUYeCKHe M aHTarOHUCTHUYECKUE CBS3M. MHKPOIJIEMEHTHI BIUSIOT Ha POCT U
pa3BUTHE YeEJIOBEKa, Ha IMPOILIECCHhl JbIXaHUSA, KPOBETBOPEHHUS, HMMMYHOI'€HE3a,
MOBEJCHUYECKUE peakiuu, Ha MOp(O(YHKIMOHATIBHYIO JACSITENbHOCTh U ApPYrue
(GyHKIHUU BCEX OPraHOB U TKaHEH.
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brnaronapss BOmHO-COJIEBOMY OOMEHY B OpraHu3sMe MOJIEPKUBAKOTCA Ha
OTHOCUTEIBHO CTAaOMJIBHOM YPOBHE OCMOTHUYECKOE [aBJIEHUE, OCYLIECTBISIOTCS
dbusnonornyeckne PyHKIMU 1 OMOXUMUYECKUE PEAKIIUU.

JI71st XOpouiero caMouyBCTBUSI YEJIOBEKY HEOOXOJIMMO €XKEIHEBHO YIOTPEOIISITh
TaKO€ KOJIMYECTBO IMHIIK, KOTOpoe Obl B Ipollecce MeTadojiM3ma JaBajio €My
HEO0OXO0MMOE KOJMYECTBO DHEPIUH, MOKPHIBAIOIIEE SHEPTOTPAThl HA BHITOJIHIAEMYIO
JBUTATEIbHYIO aKTUBHOCTh B TEUYEHUE [IHA, OCHOBHOM 0OMeH (dHeprus,
oOecneunBaromiasi paboTy OpraHOB U CHUCTEM OpraHM3Ma, HaXOJSILIEroCs B MOKOE) U
crienmu(UUecKn NTUHAMHYECKOE MEWCTBHE MHUINM - DHEPTUs, KOTOPYIO pPacXoayeT
OpraHu3M Ha nepeBapuBanue nuiy (Tadm.l).

Ta6auua 1. IlpumepHbIe 3HAYEHHUA CYTOYHOM MOTPEOHOCTH B IHEPIrUH

(kkanu/cyTkmn)
ClcHoBHOI MToroBoe aHave Hue
obmen (an/ OcHoBHOW CYT OUHOIl noTpelbHocTK
BO3pacT maccel Tena) | obmed (kkan) | COON (kekan) |  OA [kkan) B 3HepriK (kkan)
il W 1 il 1 il 1 il M i

ot 1 402 ner 535 6895 | B237 | B237| 936 | 936 (4377|4377 11550 11550
oT2 go 3 ner 567 | 66,7 [ 6480 | 6480 972 | 972 (4548|4548 | 12000 1200,0
o1 3 Ao 4 net 541 541 | 7560 | V56,0 | 1134|1134 [53006) 5306 | 1400,0 1400.0
oT4 go & nert 519 519 | 918.0 | 9180 | 1377|1377 (644 3| 6443 | 17000 1700.0
oT5 goBner | 491 491 [ 9720 9720 (1458|1458 | 6822 | 6822 | 1800,0 1800.0
oT6ao7ner | 464 | 464 |1026,0{1026.0)153,9[153,9(7201 [ 7201 | 13000 1300.0
or7 podner | 437 | 43,7 |1080,0{10800) 1620 (1620|7580 758.0 | 20000 2000,0
oT8 go 9ner | 401 401 (11070011070 1661|1661 | 777.0 | 7770 | 20500 2050,0
oT 90010 ner | 375 3Ths ME1L 0161011742 )174.2 (8149 8149 2150,0 2150,0
oT 10 g0 11 ner| 3556 356 |1188,0/1188.0(178,2|178,2[833,8| 833.8| 2200,0 22000
oT 11 g0 12 mer| 321 35,0 |1188,0/1296,0| 1782|1944 (8338 9096 | 2200,0 2400,0
oT 120013 ner| 304 334 |12285|13365|184,3|200,5[8622) 938.0 | 22750 24750
oT 13 g0 14 ner| 2579 30,2 |12555|1363 6| 1883|2045 (8812 957.0 | 23250 25250
oT 14 po1bmer| 250 | 276 [1296.0{14040( 1944 2106|9096 | 9854 | 2400,0 2600,0
oT 16 go16ner| 250 | 264 [1323.0{1512,0(198,5|226,8|9286 |[1061,2] 24500 2800,0
oT 16 o 17 nmer| 245 | 2506 [1350.0{1566,0| 202523499475 10991 2500,0 2900,0
oT 17 o 18 mer| 244 | 250 [1377.0{1620,0| 206,6 |243,0) 9665 |[1137.0] 2550,0 3000,0

UenoBeKk MOJydaeT DJHEPTrUio, YIOTPEOJsis NIy, COJEPXKAIIYI0 YTICBOIbI,
xKupbl U Oenku. [loTeHIManbHas SHEPrusl, 3aKJIIOUEHHAs] B XUMUYECKUX CBS3SX ATUX
COEMHEHUM, BEICBOOOXKIACTCSl B pe3yJIbTaTe aHadpoOHOro (03 ydyacTusi KUcaoposa)
WU a3pOOHOTO (C yJacTHeM KUCIopoja) oOMeHa.

Jlnst u3MepeHusi SHEpPruM, 3aKJIIOUYEHHOM B TOM WM HWHOM TNPOJYKTE,
UCIIOJIb3YETCsl CIelMaabHasl €IMHNIIA U3MEepeHUs d3Hepruu (kaopus). OaHa Kanopus
— D3TO TaKo€ KOJUYECTBO OJHEPruu, KOTOpoe TpedyeTcsi, 4YTOObl IOBBICUTH
temnepatypy 1 r Boasl Ha 1°C. B MexayHapoiHON cucTeMe €AUHULL ISl 3TUX Lenen
UCIIOJIB3YIOT APYTYIO €IUHUILY, KOTOpas Ha3bIBAETCSA KOYIh. OaHA KHJIOKAIOPHS
(1000 xam) coorBercTBYeT 4,19 Kunomkoyneit (kx). [Ipu okucnennn 1 r yriieBoaoB
Boiensiercs 4,1 kkan (17,17 xJIx), 1 rxupa — 9,3 kkain (38,96 xJx), 1 r 6enka —
4,1 xxain (17,17 xJIx).

Pekomennyemas nwuieBasi IEHHOCTh MEHIO JUIsl JE€Teil IIKOJIBHOrO BO3pacTa
npuBEACHBI B Ta0. 2,3. 3HaueHus!, MPUBEICHHbIC B TaOJHUIIE, OTYyUYEHbl PAaCUETHBIM
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MyTEM, OTTAIKUBASICh OT CIEAYIOIINX YUYETHBIX JAHHBIX — KAJOPUUHOCTh CYTOYHOTO
pamnona — 2350 kkaji, TPOLIEHTHOE pacHpeaesiCHUuEe KaJOPUHUHOCTH MO MNpHeMaM
nuiy Ha 3aBTpak 20-25%, BTopoii 3aBTpak — 5%, 0oea — 30-35 %, nongauk 10-15%,
yxkuH 20-25%, BTOpO# yx)kuH — 5%.

Taoauna 2. PekomeHayemasi NuieBasi HEHHOCTh CYTOYHOI0 MEHIO ISl ieTell OT
7-mu g0 11-tn ger

MToro (cymma Genkoe,
Mpwemsl NULLLW JHEpPreTMYeckan UeHHOCT b (kkan) #WPOB W YWTNEBOAOE)
(oetnor T-mu G enkum HWphI WINesoghl B KKan
oo 11 net) CpeaH cpedH Cpe oH cpenH
MWH [ AA |[makc| MUH | AA | Makc| MWH | AR | maKc | MWH AR MaKc
3aBTpaK 648|729 |81,0|1459) 164 1182 3[2593[291,7| 3241|4700 | 5288 | 587 .5
BTopoi 3aeTpak| 162 162 [16,2) 365 | 365 | 3656 | 648 | 648 | B48 | 11756 175 [ 1175
oben 97.2|105,3) 113 |215,8| 2370|255 3|389,0{421 4| 4535|7050 | 7638 | 8225
MongHWE 324|405 1486|729 91,2 (109412971621 1945 | 2350 ) 2938 | 3525
WRHIMH B4.8| 729 |81.0|1459)164 1(1823[2593[291,7| 32411 470,0 | 5288 | 587.5
BTOPOA YBKWH 162( 162 |162) 365 | 365 | 365 | 646 | 648 | B48 | 1175 [ 11756 [ 1175
MTOrD 282 | 324 | 357 | 656 | 729 | 802 | 1167V | 1297 | 1426 | 21156 | 2350 | 2585
MPOIOJKCHUC TaOIUIIBI 2.
Mpremsl N | JHepreT M4eckan LeHHocTs (B % oT ofwei KanopuilHOCTKM 3@ NpHe M NuLLmM)
(BeTuoT T-mu benkw HWpLI YMeso bl MTOro
fo 11 net) cpeq cpeq CpegH CpeaH
MUH | HAA | Makc | MwH | HAA |makc| muH | AR [ makc| muH | AA [ makc
33aBTpak 1231381563 |276(31,0[346])490) 552 | 61,3 [ 88,9 [1000]1111
BTopoi 3aeTpak| 138|138 [ 138 [ 310( 310|310 552 | 552 | 552 (100010001000
oben 1271138149 [286(31.0|334]| 509552594923 |1000]1077
MongHUK 11,0138 | 166 |248(310|37 2441|552 | 66,2 | 80,0 (1000|1200
WHIMH 123138153 |276(31,0(3456]490) 552 | 61,3 [ 88,9 (10001111
BTOPON VHWH 138|138 138 [310(31,0[31 0552|552 552(1000[1000](1000
MTOro 12 | 14 15 | 28 ) 31 | 34 50 55 51 80 | 100 | 110
MIPOJIOIHKEHHUE TAOIHUIIHI 2.
CooTHOWeHKWE
Mprensl MU mMacca benkoB, #1poB 1
(metw ot T-mn Benkn HNPHI YIMEBO4k WM eBO00B N0 MAacce
go 11 net) cpeg cpes cpeq
MWH | HAA | M3KC | MWH | HAA | Makc | MWUH | HAA | Mmakc| & >+<: y
3aBTpak 16,21 182|203 (162 182|203 | 648 [729)]81.0 1 1 4
eTopod 3aeTpak| 41 | 41 [ 41 [ 41 (41| 41 |162]162] 16,2 1 1 4
obeg 2431263284 | 243263284 ) 972 (105311134 1 1 4
NonAgHWE 81 101122 | 81 [ 101122 |324[405] 4856 1 1 4
WHIMH 16,2182 | 203 (162 182|203 | 648 ([729)]81.0 1 1 4
BTOPOI YHWH 41 [ 41 41 41| 41|41 1162 |162([ 16,2 1 1 4
UTOro 73 81 89 | 73 | 81 B9 | 292 | 324 | 357 1 1 4

Ta6auua 3. Pekomenayemasi NnUIeBasi HEHHOCTh CYTOYHOI0 MEHIO ISl eTeil OT
11-Tu JieT u crapuie
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Wroro (cymma benkog,
Mpnems niwp - JHepreTM4eckan UeHHOCT b (KKan) N poB : EE];]-?EDADE}
(6Th cTapue B MKM HUpPEI YWNeBoAkl
11 net)
cpedH CpeaH CpeaH CpeaH
MWUH| AA |Makc| MwH | AA | Makc| MWH | AR | mMakc | MuH AR L
3aeTpak 74.8[ 842 |93.6|168,.4)16894|2105|2994[336,8| 3742 [ 5426 | 6104 | 678.3
BTOpoi 3aeTpak | 187 18,7 [18,7| 421 | 421 | 421|748 | 748 | 748 [ 1357 | 1357 | 1357
obeg 112 | 122 [ 131|252, 6| 2736|294 7|4490(486,5| 5239 [ §13,9 | 8817 | 9496
NongHUE 374468 561|842 | 1052 1263|149, 7[ 1871|2245 [ 271,3 | 3391 [ 407.0
WRHMH 74.8[ 842 |936|1684|1894|2105|2994[336,8) 3742 [ 5426 | 6104 | 678.3
BTOPOA Y#WH 18,7 187|187 (421|421 1421|748 | 748 | 748 | 1357 | 1367 [ 1357
UTOro 337 (3742 412|757, 8| 84201926 2| 1347 | 1497 | 1647 | 2441 7]|2713,0]2984 3
MIPOJIOIHKEHHUE TAOIHUITHI 3.
Mpwems! Ny JHepreT MMeCcKan WeHHoCTE (B % oT oblWwed kKanopuAHOCTKY 38 NpUEM N}
Benku HWPEI WM EB0 Akl MTOro
(AeTw cTape
11 net)
cpes cpeg CPenH cpedH
MWH | HAA | MaKC | MWH | HAA |[Makc| MMH | AR | MaKc| MWH | AR | makc
3aBTpak 12,3138 [ 163 | 276310345490 552 | 61,3 | 88,9 [100,0[111 1
BTopoi aaeTpak| 13.6| 13.6 | 138 | 310 31,0(31.0| 552 | 552 | 552 | 100,0{100,0{100,0
oben 1271138 [ 149286310 334|509 552 594 | 923 [100,0{107.7
NoNAHUE 11,01 13,8 [ 16,6 | 248|310 372|441 | 55,2 | 66,2 | 80,0 [100,0[120,0
WAHMH 1231138 [ 163 | 276310345490 552 | 61,3 | 88,9 [100,0[111.1
BTOPOM WHWH 13,8 13,8 [ 136310310310 552 | 55,2 | 55,2 [100,0[100,0{100,0
UTOro 1241138162 1279310341497 552 | 60,7 | 90,0 [100,0{110.,0
MIPOJIOIHKEHHUE TAOJHUITHI 3.
C 00T HOWEH Ke
Mprensl NUww macca GEMKOB, ¥WPOB W
(AeTw cTape Bankm HWPEI yrneBogk YWNEBOA0B N0 MACCe
11 net) cpen cpeq cpen
MWH | HARA | MaKC| MWH | HAA | MAKC | MWH | HAR | makc| 6 H v
3aeTpak 187210234187 | 210234745 [842] 9356 1 1 4
eTopoi 3aeTpak| 47 | 47 | AT | AT [ A7 [ 47 [18 7187|187 1 1 4
obeg 281304327281 304|327 [1123]121,6/131.0] 1 1 4
nongHuK 94 11,7140 94 [NM7 | 140|374 [46.8]| 561 1 1 4
WHWH 187210234 187 | 210 234|748 [84.2| 936 1 1 4
ETOPON VWH 47 | 47 | 47 [ 47 |47 |47 187187187 1 1 4
MTOro 64,2 93.6|102.9) 842 | 936 [102,9|336,8[374.2[4116) 1 1 4
Jns  obecrieueHUs  SHEPreTHMYECKON  IIEHHOCTH  IHILEBOTO

COOTBETCTBUU C Ta0uLEeH 4.

OCHOBHBIM HCTOYHHKOM B3HEPIHM Y YEJIOBEKa SBJISIOTCS YIIEBOAbI, KOTOPHIE
MOCTYIMAOT B OpPraHu3M Ipu YHnoTpeOdieHun xjeda, oBoIeH, (PYKTOB, MOJOKA,
Kpaxmaia, CUpomnoB. B mnuiieBapuTenbHOM TpaKTe 3TH MPOAYKTHI MOJ BIUSHHUEM
rajiakTosa,

aMnJIa3  pacCHICIIAIOTCA OO0 MOHOCAXapuaoB (FJIIOKOBa,

HaKTO?)a). MOHOC&XapI/II[BI IMOCTYINAKT B KPOBOTOK, JOCTHUIarOT IICUCHMH. B neuenu

OOJIBIIMHCTBO MOHOCAXAPHU/JIbl TPEBPAIIAIOTCS B TJIFOKO3Y.

bpyKTO3a,

Ta6auua 4. CpegnecyrouHble HAOOPHI MUIEBOI MPOAYKTOB JIsI

panuona
PEKOMEHJIyeTCsSl JUIsl TPUTOTOBJICHUS OJIIOJ] KCIIOB30BaTh HAO0OPBI IMPOIYKTOB B
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NPHTOTOBJIeHHsI 6,110 B HeTTO (Ha 1 peGenka B cyTkn)"

Hroro 3a cyTku
HanmeHnoBanue nuieBoil NpoayKIMU WM TPYIIIbI MUIIEBON 711 12 et
MIPOTYKITHH et u
No crapuie
1 | Xneb pxaHoii 80 120
2 | Xneb mmeHnYHbIN 150 200
3 | Myka nueHnyHas 15 20
4 | Kpynbl, 6000BbIE 45 50
5 | MakapoHHBbIE U3EIIHs 15 20
6 | Kaprogenn 187 187
OBomu (cBeXXHE, MOPOKEHBIE, KOHCEPBUPOBAHHBIE), BKITFOUASI
7 | coneHble U KBaleHbIe™, B T.4. TOMAT-MIOpE, 3€JI€Hb, T 280 320
8 | OPYKTHI CBEIKHE 185 185
9 | CyxopyKThI 15 20
Cok# MI0A00BOITHBIE, HAMTUTKH BUTAMUHU3UPOBAHHBIE,
200 200
10 | B T.4. ”HCTAHTHBIC
11 | Msco 1-i1 kareropuu 70 78
12 | CybnpoayKTsl (TI€Y€HB, SI3BIK, CEP/IIC) 15 20
13 | IItuna (uplmiasiTa-0poiisiepsl NOTpoIIeHbIe — 1 Kar) 35 53
14 | Pwi0a (dume) 58 77
15 | Monoko (2,5% - 3,0% m.j.x.) 300 300
16 | KucinomosiouHas nuiieBast NpoayKIUs 150 180
17 | TBopor (5% - 9% m.1.k.) 50 60
18 | Coip 10 12
19 | Cmerana (15% - 20% m.1.k.) 10 10
20 | Macino cinBouHOE 30 35
21 | Macino pacTuTenbHOe 15 18
22 | Auno, mr. 1 1
23 | Caxap** 30 35
24 | Konaurepckue u3aenus 10 15
25 | Yai 0,4 0,4
26 | Kakao-nopomok 1,2 1,2
27 | KodeiiHblif HAUTOK 2 2
28 | JIposxoku xnebonekapHbie 1 2
29 | Kpaxman 3 4
30 | Conp nuiieBas noBapeHHas HOoIUpPOBAHHAS 3 5
31 | Cnenuu 2 3

[Ipumeuanue: B mepHo MPOBEACHUS CIIOPTUBHBIX COPEBHOBAaHUU, COOPOB (UTp), CIETOB U
T.II. HOPMBI IUTaHUS JOJKHBI OBITh YBETTUYEHBI HE MeHee ueM Ha 10 %.

* - colleHbIC U KBallleHHBIE OBoIM — He 6osee 10 % oT 001ero KomyecTBa OBOIMICH.

*% - B TOM 4HcCIIe JUIsl IPUTOTOBJICHUS OJIIO/I U HAIIMTKOB, B CIy4yae MCIOJIb30BaHUS MMUIIEBOM
MPOIYKIIMK TPOMBIIIIEHHOTO MPOU3BOJICTBA, COJEPKAIINX caxap, BbIJada caxapa JOJKHA OBITh
yYMEHbIIIEHA B 3aBUCHMOCTH OT €r0 COAep K aHUs UCIOIb3yeMO TOTOBOM MPOAYKIIUH.

N36p1TOK O0Opa3oBaBIIelics B TMPOIECCE METa0oJM3Ma YIJIEBOJIOB TIIFOKO3BI
nepexoauT B (HochopuIMpOBaHHYIO OOpaTUMYyI0 pE3EpBHYIO (OpMY TIJIMKOTEH,
KOTOPBIM XPAHUTCS B IIEYEHHU U KIJIETKaX pa3jIM4YHbIX TKaHed. KonmndecTBo rimkoreHa

B npwiokeHne 1 k merogudeckum pexkomenHpauusim MP 2.4.0179-20 «Pexomennmanuu 1o

OpraHU3aIy MUTaHUs 00yJarOIIUXCs B 001Ie00pa30BaTEIbHBIX IIKOJIAX)
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y B3pocioro uenoBeka wuHorna pgocturaet 200 1. Ilpy CHMXKEHMH YpOBHS
CBIBOPOTOYHOM TJIFOKO3bI, TJIMKOTE€H PACUICIUISIETCS, YTO MPUBOJIUT K YBEIMYEHUIO
coJiepaHusl TJIOKO3bl B KpOBOTOKE. B cpeaHem B3pOCHblii YeNOBEK €XKEeIHEBHO
ynotpeosier a0 400 r yrieBosioB, u3 Kotopbix 70-80% mpuxoauTcs Ha Kpaxmalbl, a
OCTaJIbHAsI YacTh MPEJCTaBJI€HA Pa3IUYHBIMM MOHO-, JM- M Mojucaxapujgamu. B
ciy4yae ynorpeOyieHus OONbIIMX KOJUYECTB YIJIEBOJAOB WM TMPU  Pa3IUYHbIX
3a00JIeBaHUSAX (HAIpUMeEp, caXxapHOM JuadeTe) M30BITOK YTIE€BOJOB COXPAHSIETCS B
OopraHu3Me B BUJE kupa. PekomenayeTcsi, 4ToObl coaep:KaHuEe MOHO- M IMCaXapuoB
B CYTOYHOM IIMIIEBOM palMOHE B3pOCIOro 4enoBeka He mnpesbimano 50-100 r,
MOCKOJIbKY HM30BITOUYHOE TMOCTYIUICHHE IMPOCTHIX YTIJIEBOJIOB YBEIMYHUBAET YacCTOTY
pa3BUTHUSL aTEPOCKIIEPO3a, HAPYIIAET HE TOJIBKO YIJIECBOJHBIM, HO W JIMIIWIHBIN
OoOMEHBI, TIOBBIIIAET CBEPTHIBAEMOCTh KpPOBH, TO €CTh IO cBoeMy 3ddexty
HAallOMHUHAET U30BITOUYHOE MOCTYIJICHHE B OPraHU3M HACBIIEHHBIX KUPHBIX KUCIIOT.
BaxxHo, 4ToOBl B KOJMYECTBEHHOM OTHOUIEHUU YIJIEBOJABI ObLIM J1OCTATOYHO
PAaBHOMEPHO paclpe/iesieHbl MO0 OTIEIbHBIM MpUEMaM NUIIU. YTJIEBOJbI, TOMUMO
TOTO, 4YTO OHM SIBJISIOTCA HauOoJiee JIErKO JIOCTYNMHBIM HCTOYHUKOM JHEPTHH,
BBICTYTIAIOT TaKXe€ B KaYeCTBE MCTOYHMKA IIACTUYECKOro Marepuaia. B yactHocTH,
IIPOMEKYTOUYHBIE MPOJIYKTHI YTJIEBOJHOTO OOMEHa BXOJSAT B COCTaB HYKJIEMHOBBIX
KUCIOT (MEeHTO3bl), TpeOyroTcss g CHHTe3a HEKOTOPBhIX  aMUHOKHCIIOT,
IPEBPAIAIOTCS B )KUPHI, BXOSAT B COCTaB KJIETOUYHBIX CTEHOK, aHTUTEN U T.1.

B pamuon 310poBOro B3pOCIOrO 4YENOBEKAa JIODKHBI BXOIUTH  TaKkKe
pacTUTENbHbBIE TMIIEBBIE BOJIOKHA (IEKTUHOBBIE BEIIECTBA — HE MEHEE 5-6 T B CYyTKH
u kietyarka — He MeHee 9-10 r). OnTtumManpHOE COAEP)KAHUE MUIIEBBIX BOJOKOH
JTOJKHO cocTaBisaTh 25-50 r (u3 pacuera 11,5 r wa 1000 xkan). IlextuHOBBIE
BEIIECTBa, KJIETYaTKa COAEPKATCS B ChIPbIX (PpYyKTax, OBOLIAX, sirogax u 00OOBBIX.

OCHOBHBIM HCTOYHUKOM aMHHOKHUCIIOT SBJSIOTCS O€NKU. AMHHOKUCIIOTHI
Y4acTBYIOT B MOCTPOCHUU THICAY PA3IUYHBIX OEJIKOB, HEOOXOJUMBIX NJIsi POCTa U
BOCCTAHOBJICHUS] BCEX KJIETOK M TKAaHEW YeJOBEKa, a TaKKe BXOJAT B COCTaB COJIEH,
yY4acTBYIOIIMX B  TOAJEPKAHUM  OCMOTHYECKOTO  paBHOBECHs, 00pa3yroT
MHOTOYHMCJICHHbIE TJIMKO-, HYKJIEO- U JIMIONPOTEeHbl, (EepPMEHThl, TOPMOHBI,
reMOrj001H, aHTUTENA U IPYTre 3allUTHBIE CTPYKTYPbl UMMYHHOM CHUCTEMBbI, BXOJISAT
B COCTaB HOTITEW, BOJOC. Y 3J0pOBOr0 YeJIOBEKa B TEUYEHHE CYTOK KOJUYECTBO
pacnagaromierocs  Oeilka  JIOJDKHO — COOTBETCTBOBaTh  KOJUYECTBY  BHOBB
CHUHTE3UPOBAHHOTO. J[1s OIEeHKH OWOJIOTMYECKON IEHHOCTH OelKa HCIHOJIb3YIOT
NOHATHE a30TUCTHIA OOMEH, TO €CTb COCTOSIHHE, IpPU KOTOPOM KOJIMYECTBO
NOCTYIAKIIEr0 B OpPraHU3M a30Ta TOYHO COOTBETCTBYET €ro KOJIMYECTBY,
BBIBOJAMMOMY W3 OpranusMa. Eciau KonuuecTBO a30Ta, MOCTYMAOIIEro C MUIIEH,
IPEBBIIIAET BBIACIAEMOE, TO TOBOPAT O TOJOKUTEIBHOM a30THCTOM OallaHCe.
[Tocnenuuii HaOmOgaeTCsI, HAMpPUMEp, MPU YBEIMYEHUH MBIIIEYHOW MAacChl WA B
nepuosi OepemeHHocTu. [lpm  OenkoBOM WM MOJHOM  TOJIOAAHHUM, TIPH
UCIIOJIb30BAaHUU TOJBKO PACTUTENBHOU MUINM MOXKET HaOJI0IaThCs OTPULIATEIbHBIN
a30TUCTHIN OaNaHC, KOrAa KOJIMYECTBO BHIBOJMMOIO U3 OpraHMW3Ma a30Ta MPEBBIIIAET
ero mnocrymienne. KoHeyHbIM 3TanoM (epMEHTATUBHOIO pacIIeieHus: OeTKoB
SBJISIETCSI 0Opa30BaHUE PACTBOPUMBIX B BOJIE AaMUHOKHUCIIOT.
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Jlnst addexTuBHON pabOThl OpraHu3Ma HEe3aMEHUMBIE aMUHOKUCIOTHI (BaJlvH,
JEUIUH, U30JICUIIMH, METUOHUH, TPEOHUH, METHOHUH, TpuntodaH, (eHunasaHuH,
JU3UH, TUCTHIWH, AapTUTMHUH) JOJDKHBI TMPHUCYTCTBOBATH B  ONpE/EICHHOM
nponopiuu. CUUTarT, YTO AJIS B3POCIOro YEIOBEKa ONTUMAJIBHBIM COJIEP)KAHUEM B
1 r. mumeBoro 6eka sBISETCS CASAYIONIEE KOJIMYECTBO HE3AMEHUMbIX aMUHOKUCIIOT
(B Mr): uzonerinuaa — 40, neinumaa — 70, 1M3uHa — 55, METHOHMHA C IIUCTUHOM —
35, ¢enunananvHa B cymMme ¢ Tupo3uHoM — 60, tpuntodana — 10, TpeoHuHa —
40, Bamuaa — 50. Jlake BpeMEHHOE OTCYTCTBHE WM YMEHBIIEHHE KOJIUYECTBA
OJTHOM W3 HE3aMEHUMBIX AMHHOKHCIIOT OTPHUIATEIhHO CKAa3bIBACTCS Ha OCIKOBOM
MeTabonu3me denoBeka. Yem OoJblle Macca 4eloBeKa U MEHbIIE €ro BO3pacT, TEM
OompIie Oenka eMy He0OXOaUMO.

benku mocTymnaroT B OpraHu3M 4eoBeKa MPEUMYIIIECTBEHHO TIPH YITOTPEOICHUN
Msica KUBOTHBIX, NITUIBI U PHIOBI, MOJIOYHBIX MPOJYKTOB, SIUI, COM, 0000B, ropoxa,
XJIEOHBIX 3JIaKOB, OpexoB. UesoBek NoJKeH noTpednstsh 1-1,5 rpamma Oenka B J€Hb
Ha | kr maccel Tena. bonbiie Bcero Oenka couepkutcs B cbipax (okosio 25%), B
ropoxe u ¢aconu (22-23%), B msce, nruue, peide (10 20%), B pa3nuyHbIX Kpynax
(o 14%), xnebe u makapoHHBIX u3nenusx (5-12%). B oBomax cogepxxurcsa He Oolee
2% O6enkoB. HauMensbliiee copep:kanue Oenka NpUCYTCTBYET BO (DpyKTax M SArojiax.
PacturenbHble O€lKM B CBOEM COCTaBe HE COJEP)KAT IOJHOrO KOMILIEeKca
HE3aMEHUMBIX aMUHOKHUCIOT, JIMOO COAEp>KaT MX B HE3HAYUTEIHHOM KOJUYECTBE.
Tak, B OenKkax MINIEHUIBI, KA WIA KyKypy3bl KOJHMYECTBO JIM3MHA B JBa pasa
MEHBIIIE ONTHUMAIBHOTO, HO JIOCTATOYHOE KOJMYECTBO TPUMTO(GAHA, OTMEYACTCS
neUInUT TPEeOHWHA, W30JCHIIMHA W BaiMHA. benkn G0OOBBIX JMMHUTHPOBAHBI 10
cepocojiepKaluM HE3aMEHHUMbIM aMHHOKHCIIOTaM (METHOHMH W IIUCTEWH) W
TpunTodany. Pa3aenbHoe UCIONB30BaHNUE TOJIBKO O00OB MM KYyKypy3bl HEM30€KHO
npuBeAeT K JACQUIUTY  COOTBETCTBYIOIIMX  aMHHOKHCIOT.  Hamporus,
KOMOMHUPOBAaHHOE HMCMOJIb30BaHUE cMecH 0000B U KYKYpPY3bl WM pHUCa C COEBBIMU
000amu oOpasyeT OCJIKOBYIO CMECh JKBUBAJCHTHYIO IO MUTATEIbHOW ILIEHHOCTH
oenkam Mojoka. ONTUMaIbHOE COOTHOIIEHHUE KUBOTHBIX M PACTUTEIBHBIX OEJIKOB B
MUIIEBOM pallMOHE B CpPEIHEM JAOJKHO COCTaBIATh 55:45. YacTh aMUHOKHCIIOT
CIIYKUT MCTOYHUKOM PHEPTUHU Il OpraHu3ma 4yesioBeka. [Ipu 3TOM aMHUHOKHUCIOTHI
BHayaje JE3aMHHHUPYIOTCA, YTO COIMPOBOXKIAETCS BBIJCICHUEM aMMHaKka M
oOpa3zoBaHueM KeTokuciaoT. [lociaeanre BCTynaloT B SHEPreTHUECKUN MEeTab0Iu3M U
MOCJIe COOTBETCTBYIOIIMX MPEBPAILIEHUI pacmagaloTcs 10 BOABI U YITIEKHCIOTO Tasa.
O0e3BpekrBaHne 00pa30BaBIIETOCS B MPOILIECCE SHEPreTHUYECKOro MeTadoIu3Ma
OEJIKOB aMMHaKa OCYIIECTBIISICTCS B IEUYEHU ITyTEM MPEBPAIEHUS B MOYCBUHY.

B mumeBbx mpoaykTax, 0COOEHHO KXWUBOTHOTO IMPOWCXOXKICHHS, COIEPKATCS
TaKK€ HYKJICHMHOBBIC KHUCIOTHL. boJbille BCero WX B MACHBIX W PBIOHBIX
CyOInpoayKTax.

BaxnelmyM KOMIIOHEHTOM THIIM  SABJIAIOTCS TaKXKe KUPbl  (JUIUIBI),
MpeACTaBIAIONIME COO0M CIO0XKHbIE A(UPHI TTUIEPUHA U BBICHIMX HACBIIIEHHBIX U
HEHACBIIIEHHBIX )KUPHBIX KUCIO0T. HackIeHHbIe )KUPHbIE KUCIOTHI (MTAJIbMUTHHOBAS,
CTeapyuHOBasi M Jp.) HCMOJB3YIOTCS OPraHMU3MOM B IIE€JIOM KakK SHEPreTHUYeCKHi
MaTepHua. 3a CYeT UX OKHUCIEHHUS 00eCIeuynBaETCsl OKOJIO MOJOBUHBI MOTPEOHOCTH B
OHEPruM B3pOCIOro 4yenoBeka. [Ipyu 3TOM rjIaBHYIO SHEPIETHUYECKYIO POJib UTPAIOT
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TpULIMIEPUAbl (HEHUTpanbHble KUpbI). JKUpBI CIOyKaT pPE3epBOM MUTAHUS; Y
B3POCJIOrO 4eJoBeKa OHHU cocTaBisitoT 10 10-20% macchl Tena, NpenMyleCTBEHHO
MPUCYTCTBYS B MOJKOKHOM KUPOBOM KIIETUATKE.

JKupbl BBIMOJNHSIOT TaKXE IUIACTUYECKYID M PErYyJISATOPHYIO  (DYHKIHUH
(ITMHHOIIENIOYEYHBIE KUPHBIE KHUCIOTHI, (hocoaunuabl, XOJIECTEepUH), BXOIAT B
COCTaB KJIETOYHBIX MeMOpaH, 3alIMTHBIX 00O0JIOYEK HEPBOB, COCYMOB, Pa3IMYHbIX
OpraHOB, BBIMOJHSAIOT TEPMO3AIUTHYIO (DYHKIMIO, CIyXKaT [EePEHOCUUKOM
xupopactBopumbix (A, E, K) BHTaMHHOB, SBISIOTCS MPEIIECTBEHHUKAMHU
CTEPOUHBIX TOPMOHOB, JKETYHBIX KHUCIOT M TpocTariananHOB. OCOOEHHO BaXKHBI
JUISL  CO3JAaHMS IEJOCTHOCTH OWIMIUIHBIX CTPYKTYp KIETOYHBIX MeMOpaH
JUTMHHOIETIOYEYHBIE HEHACHIIIIEHHBIE KUPHbIE KUCIOTHI. X NensIT B 3aBUCUMOCTH OT
JIOKalu3aluy MepBoil JBOMHON CBSI3M Ha Tpu Ipynmel (omera-3, omera-6, omera-9).
Omera-3 u -6 KHUCJOTHI SIBJISIFOTCSI MOJUHEHACHIIIEHHBIMU, B TO BpeMsi Kak omMera-9
MOHOHEHACHIIIEHHbIE. YeT0BEK MOXKET CHUHTE3UPOBATh BCE HEOOXOIMMBIE ISl HErO
JUnuAbl, Kpome omera-3 (o-JMHOJIEHOBAsh KHUCIIOTAa, PMKO3aleHTAaeHOBas KHUCIOTA,
JIOKO3areKCcaeHoBasi KHUCJIOTa) M oMmera-6 (JIMHOJieBash KHUCIIOTa, Y-JTUHOJIEHOBAs
KHCJIOTa, JTUTOMO-Y-JTMHOJICHOBas KHCIIOTa, apaxHIOHOBAas KHUCIOTa, OJICMHOBAS
KHUCJIOTa, KaJ0JIEUMHOBAs KMCIIOTA) NIMUHHOLENOYEYHBIX KUPHBIX KACIOT.

Kak mpocTtble, Tak U CI0XHBIE JIMIUJIBI MOTYT CUHTE3UPOBATHCS B OPraHU3ME.
HckmaoueHne COCTAaBISIOT TAKWE HEHACHIIMICHHBIE JKUPHBIE KHUCJIOTHI, Kak
AUKO3aMeHTaCHOBAs, JOKO3areKCaeHoBas, JIMHOJIEBAasl, TMHOJICHOBAsI U apaxuJOHOBas,
KOTOpBI€ JOJDKHBI MOCTYIAaTh B OPraHW3M YEJIOBEKa C TMHUILIEW B TOTOBOM BHJIE.
JluHomeBast KHCJIOTa B TPUCYTCTBUM THAMHHA W TMHPUJIOKCHHA CIOCOOHA
MpEeBpaIllaThCsl B apaxUJOHOBYIO KHUCIOTY. YKa3aHHbIE HE3aMEHHMBIE JKUPHBIE
KUCIOTBl BXOAAT B cocTaB (GochonunmuaoB WIM CIOy>KaT B  KauecTBe
NPEAIIECTBEHHUKOB  (Hampumep, apaxuJOoHOBasi KHUCIOTa) MpOCTarjaHANHOB,
JEHKOTPUEHOB, TPOMOOKCAaHOB U MPOCTAlUKIMHOB. [lpm oTCyTCTBUM WM
HEJOCTATOYHOM IIOCTYIUIEHHUH B OPraHu3M HE3aMEHHUMbBIX JKMPHBIX KHUCJIOT Y
yeJioBeKa OTMeuaeTcs 3ajiep’KKa pocTa, HapylleHue (PYHKIIMM MOYeK, OTMEYaroTCs
NATOJIOTMYECKUE U3MEHEHHUS B KOXKE, MOXET pa3BUTbcs Oecmuiogue. OCHOBHBIMU
MUIIEBBIMU UCTOYHUKAMHU >KHPOB JJI YETOBEKA SIBJISIOTCS: MOJIOKO, MSICO, SUYHBIM
XKEITOK, CBHHOE Callo, KOMYEHOCTH, MSCO, pbl0a, Opexd, pacTUTEIbHBIC Macia.
buonornyeckass LEHHOCTh  KUPOB  OMPEIENACTCS  OOBIYHO  KOJIMYECTBOM
MPUCYTCTBYIOIIMX B HHUX HE3aAMEHUMBIX MKUPHBIX KHUCIOT U HMX YCBOSIEMOCTHIO.
OnTUMaibHBIM CUUTAETCS CIEAYIOIIEE COOTHOIIEHUE XKUPHBIX KUCIOT B IMHUILIEBOM
pallMoOHEe: HACBIIIEHHBIE >XKHpPHbIE KHUCIOTHI - 30%, MOHOHEHACHIILICHHBIC THUIIA
0JIEMHOBOM KHUCIOTHI - 60%, monuHeHacwlmeHnble - 10%. 310 mocTHraeTrcss B TOM
ClIy4ae, €Clid COOTHOILICHUE PACTUTENIbHBIX U KMBOTHBIX JKUPOB B PALMOHE MUTAHUS
cocraBisier 3:7.

JIJ1s1 HOpMaNbHOTO POCTA U Pa3BUTHSA PEOCHKY HEOOXOAMMBI TAKXKE BUTAMMHBI.
ButamuHsl - 3TO OpraHuyeckue CoeMHEHUs, CoJIep Kaluecs B MPOAYKTaX MUTAHUS B
OYEHb OTPAHUYEHHBIX KOJIMYECTBAX, HO UIPAIOIIME BAXHYIO POJIb B METAa0OJIU3ME
O€JIKOB, MUPOB M YIJIEBOJAOB, B OCYIIECTBICHHUM MHOTOYUCICHHBIX (YHKUIUN
opraHusma, i 0o0pa3oBaHusi U OOHOBJIEHHMS KIETOK M TKaHeWd uyesjoBeka. B
HacTosiliee BpeMs M3BeCTHbI 13 BUTaMHHOB: xupopactBopumbie - A, D, E, K u
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BojopacTBopumbie — B, (tmamun), B, (pubodnasun), B¢ (mupumokcun), B,
(umanokoOanamuH), PP (HuanmH, BKIIOYAIONIMA HUKOTHMHOBYHO KHCIOTY H
HukotuHamua), C (ackopOuHOBasi KuciaoTa), GoaueBas kuciaora (dorauH),
MaHTOTEHOBas Kuciorta, OworuH (ButamuH H). Kaxnapii BuTtamuH oOnagaer
ONpPEACIICHHON (QYHKIMEH WIM KOMIUIEKCOM HX. JIIUTENnbHBI HEZOCTaTOK
BUTAMHHOB  COMPOBOXKIAETCS  CHUXEHUEM  TPYAOCIHOCOOHOCTH, YXYAIICHHEM
3lI0POBbSl M B TSDKENBIX CIIy4asX MOXET MPUBOIUTH K cMepTH. YenoBeueckwuii
OpraHM3M MOXET B OTPAHWYCHHBIX KOJMUYECTBAaX CHHTE3WPOBATh BUTAaMUHBL Tak,
aAMHHOKHCIIOTa TPUNTO(PaH CocoOHa MpeoOpa3oBhIBATHCS B HUKOTHHOBYIO KUCIIOTY,
yIbTpapuoIeTOBOE 00JyuyeHHE CIOCOOCTBYET 00pa30BaHUIO B KOXKe BUTamMHHA D,
NOTPEOHOCTh B TMHUPHUIOKCHHE BO3pPACTaeT C YBEJIMYEHUEM COJACpkKaHHs Oenka B
numie. Kumieunele OakTepuu dYeloBeKa B TEX WIM HHBIX KOJIWYECTBAX MOTYT
Opou3BOAUTH BuTaMuHbL: K, OHOTHH, (OJMEBYIO KHUCIOTY, LHAaHOKOOAaIaMuH,
NUPUAOKCHH, TAHTOTEHOBYIO KUCIOTY, puOO(dIaBUH.

PacueTpl moKa3bIBAIOT, YTO JaKe CaMblii cOATaHCUPOBAHHBIN M pa3HOOOPa3HBIM
palroH, COOTBETCTBYIOIIMMA CPETHUM dHEpro3aTparam, AePUIUTEH MO OOJIBIINHCTBY
ButamuHoB Ha 20-30%'‘. B mpupome He CylIecTByeT MHPOAYKTa, CIOCOOHOIO
OJIHOBPEMEHHO COJIep)KaThb BCE BUTAMUHBI B HEOOXOJUMBIX KojudecTBax. Jlis
obecrieueHrs opraHu3Ma BUTAMHHAMH CJEAYET BKJIOYATh B PallMOH BCE OCHOBHBIC
IpyNIbI MUIIEBBIX TPOIYKTOB (OBOIIHU, (GPYKTHI U COKU U3 HUX, 36PHOBBIE TTPOTYKTHI,
MSICO, pbIOY M NTHILY, MOJIOUHBIE MPOAYKTHI, JKUPOCOAEPIKAIINE MPOTYKTHI MUTAHUS).
CornacHO COBpPEMEHHBIM JaHHBIM HauOoyiee aKTyalbHOW MpPOOJIEeMOl BO MHOTHX
CTpaHax sBisieTca JedUUUT THAMHMHA, HUAIMHA, pubodIaBuHa, QOIUEBON U
aCKOPOMHOBOM KHCIIOT.

3HAUYUTENBbHOE OOJIBIIMHCTBO OMOJIOTMYECKH AKTUBHBIX COEIWHEHHH, KpailHe
BaXXHBIX ISl )KU3HM YeJIOBEKa, HE CUHTE3UPYETCs B OPraHU3ME YeJIOBEKa, B CBA3M C
YeM OHU CTaJIi OTHOCUTHCA K HE3aMEHUMbIM (DAKTOpaM MUTaHUSI. DTO UCIIOIb3yEMBIE
B KAauecTBE OCHOBHBIX TIpynn (YHKUUOHAIBHBIX MNPOJYKTOB  BUTAaMHUHBI,
antuokcuganTel, [IHXK, wMuHepanbHble BemiecTBa, MNHINEBbIE  BOJOKHA,
HE3aMEHUMbIE AMUHOKHUCIIOTHI U OJUTOCaXapu/ibl.

Burtamunubl — ocoOble O€IKOBBIE BelleCcTBa, 00ECIEUMBAIONINE B OpraHU3MeE
OMOXUMHUYECKHUE TMpEBpallleHMs, peakluh, OOMEH BellecTB, 0e3 4Yero KU3Hb
HEBO3MOKHA.

Buramunbl, cBA3aHHbIE C pa3NUYHBIMU (DepMEHTaMH, MPUHUMAIOT y4acThe B
obecrieuennu oprannszma 3Heprueit (B, By, PP), OuocunTese u npeBparieHuu OJIKOB
u aMuHOKUCIOT (Bg, B1,), reHeTHUecKoro Matepuana KJIeTOK - HyKJIEUHOBBIX KHCIIOT
(ponmeBast KHUCIIOTA), KUPOB M CTEPOUIHBIX TOPMOHOB (MAHTOTEHOBAsl KUCIOTA U
OouotuH). Butamun A yuacTByer B oOecledeHMHM 3peHHS M HEOOXOIuM IJis
(GOpMUPOBAaHUSA CIIM3UCTBIX TOKPOBOB, JMHAEPMHUCA, HUMMYHHOH cucTembl. be3
BUTaMHMHA /| HEBO3MOXHO BCachlBaHUE Kajiblus U (OPMHUPOBAHUE CKelleTa U 3yOOB.
Buramun K yuactByeT B cBepThiBaHMM KpoBH. Camblii momylnspHbiii ButamMuH C
(ackopOmHOBasE  KMCIOTa) TPUHHUMAET ydacTMe B oOpa3oBaHUU  OEJIKOB
COEIMHUTENIbHON TKaHM - KOJIJIareHa M 3JacTHHA, HEOOXOAUMBIX ISl (HOPMUPOBAHMUS

14 .
COopHUK perenTyp ONroA U KyJIMHAPHBIX U3CIINN JJIs OpTaHU3AIMH TOPSINX 3aBTPAKOB U 00e10B oOydaromumcs 1-
4-x xmaccoB 001meo0pa3oBaTeIbHBIX Opranm3aIyii, 136 c.
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COCYZIOB, Xpsilei, ocToBoB koctei. Bmecre ¢ Butamunom E u B-kapotuHom mnpu
yd4acTUM MHUKpodsiemMeHTa ceneHa BuTamuH C oOecrieuuBaeT (yHKIHOHUPOBAHHUE
AHTUOKCUIAHTHOW CHUCTEMBbI OpraHW3Ma, 3aIIUIIAIONIECH KJIETKA OT TOBPEKICHUS
MIPOTYKTaMU OKHUCIICHUS.

UccnenoBanusiMu ycraHoBieHo, yTo ot 70 qo 100% HaceneHuss UCHBITHIBAET
Hegoctatok ButamuHa C. YV 40-80% mroneli onrymaercs nedummt ButamMmuHoB By, B,
B¢, By, QomueBoit kucinotel u P-kapotuHa. bosee MOJTOBUHBI HACEICHHS
Henonoiy4yaet Butamunbl A, [1, E, K.

Ot nedunura BuramuHoB A, B, C ctpagator Koxa, BOJ0Chkl, HOI'TH. [Iprunna —
KOXa BOJIOCHI M HOI'TH HauboJee 4acTo CONMPHUKACAIOTCS C BHEIIHUMHU (PaKTOpamu
Cpenbl M OKa3bIBAIOTCS HECIIOCOOHBIMU TMPOTUBOCTOSITH TOKCHYECKHUM BEIECTBAM,
HAXOJAIUMCS B BO3AyXe W Boze. B pesynbpTate oTMedaeTcss MOSIBICHUSI CYXOCTH H
MICTYIICHUST KOXKHM, TPEIIUMHKU Ha Ty0ax, yrpeBasl ChIllb; JOMKOCTh W BBITIAJCHHEC
BOJIOC, WX HCTOHUYEHHWE W TOTYCKHEHWE IIBETa; JIOMKOCTb HOTTEH, yTpaTa HX
TJISTHIIEBOTO CJIOA.

3aMEeTHO CKa3bIBa€TCsl HEJAOCTAaTOK BUTAMWHOB M HAa COCTOSIHHE HEPBHOM
CUCTEMbI - MPOSBIAETCS Pa3APAXKUTEIBHOCTBIO, PACCTPOMCTBOM CHA, HEPBHBIMU
CpBIBAMH, COCTOSTHUEM T0/IaBJICHHOCTH.

Ot pedunmra cTpazaer M MbIIIEYHAas CUCTEMa - OBICTPO pPa3BUBAETCS
YTOMJISIEMOCTb, BSJIOCTh U CJIA00CTb.

Hedurut BUTAMHUHOB CIIOCOOCTBYET TJIYOOKOMY HapyUIEHUIO OOMEHHBIX
IPOLIECCOB, 3aMETHO BIHMAIONIMX Ha HMMYHHYIO CHUCTEMY, CHHXAIOLIUX
CONPOTHUBIISIEMOCTh OpraHNU3Ma K MPOCTYTHBIM U MH(MEKIIMOHHBIM 3200JI€BaHUSIM.

C oBomamu u GpyKTaMud MOXKHO MOTYy4uTh BUTaMUH C, (pOIMEBYIO0 KUCIOTY H
B-kapoTtun, ocranbHbie 10 u3 13 Hambosee BaXHBIX BUTAMHHOB HAaXOAATCS B
JIOCTAaTOYHO KaJOPUIHBIX IPOIYKTaX - B Msce, piOe, siiliax, Macie, xJjeoe.

Crnenyromieil cocTaBisiomed B IMEepeyHE He3aMEHUMBIX (DaKTOPOB MHUTAHUS
SBJISIIOTCSL MUHEpAJIbHbIE BelIeCTBA. MUHEpadbHbIe BElIeCTBAa HEOOXOIUMBI IS
HOPMAJIbHOTO (DYHKIIMOHUPOBAHUS UIMMYHHOMN CUCTEMBI OpraHu3Ma.

[Tonyyaemble OpraHu3MoM Jake B HEOOJIBIIOM KOJUYECTBE COCIUHEHMUS
’Keje3a, Maprasiia, ceieHa, KpeMHus, propa u Apyrue MUKpPO- U MaKPOIIEMEHTHI
MIPOHUKAIOT Yepe3 CTEHKH KPOBEHOCHBIX COCY/IOB B BHUJEC MOHHBIX COCIUHEHUN H
OKa3bIBAIOT MOIITHOE AHTHOKCHUJAHTHOE, AaHTUTOKCHYECKOE BO3JCHCTBHE HA
opranusM. [loxg pAelcTBMEM MHOTMX MHKPO- M MAaKpPOJJIEMEHTHBIX COCIUHEHUN
YCWJIMBAETCS JICTOKCHKAIMOHHAS (YHKIMS KOXH, W JTHM CaMbIM CHHUMACTCS
ype3MepHasi Harpy3Kka ¢ Mo4ekK, eYCHH.

MuUKpodIeMEeHTl  SBIAIOTCS  KaTaau3aTopaMd  MHOTHUX  OMOXMMHUYECKUX
peakiuii, POXOJISAIIUX B OpraHu3Me. Onu OJJIEPKUBAIOT
THIPORJIEKTPOIUTHUYECKUI OajaHC OpraHu3Ma, HOPMalu3ys KHCIOTHO-IIEIOYHOE
PaBHOBECHE B JKUJKOCTHBIX Cpefax OpraHusma.

Kanbuuii - cocraBiisieT 0OCHOBY KOCTHOM TkaHU. [loBbilaeT 3amuTHbIe QYHKIIMH
opraHu3Ma, CIOCOOCTBYET BBIBEJACHHUIO CTPOHLIMS M CBUHIIA M3 KOCTeW, oOiamaer
AHTUCTPECCOBBIM, aHTHAIIIEPTUYECKUM JIEHCTBUEM.
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®dochop - OCHOBHasE 4acTh €ro COCPENOTOYEHA B KOCTAX, 3yOHBIX TKaHIX, B
KOXe€, BayKeH AJis noanepskanus pH-6ananca. ®ochopy nprHauIekKuT BeayLIas poJib
B JICATEIbHOCTH LICHTPAIbHOW HEPBHOM CUCTEMBI.

Maruaui - «aHTUCTPECCOBBIA MAaTepUa», aHTUOKCHIAHTHBIN MUHEPAJI, BXOJIUT B
coctaB Ooiiee yeM 200 dhepMeHTOB, MpHU €ro ydyactuu ocymiectpisercs cuate3 JJHK,
PHK, a »10 mnpo¢unaktuka HOBOOOpPAa30BAaHMI; YIyyllaeT OOMEH BELIECTB B
COCYIMCTOM CTEHKE, HOPMAJIM3yeT apTepualbHOEe nasieHue. lIpu nocrarouynom
KOJIMYECTBE B OpPTaHM3ME MarHusl XOpOIIO YCBaWBaeTcsa Kalblui, Qocdop, kamui,
Butamuubl rpynnsl B, C, E. Maraumii BeIIOMHSAET BaXXHYIO (DYHKIHUIO B TPO(UITIaKTHKE
3a00JIeBaHUM MTOYEK U Cepla.

Kammit - «9HepreTmyeckui MHUHEPAD», CTUMYJIUMPYIOUIUMK Iepenadyy HEPBHBIX
UMITYJIBCOB, HEOOXOIUMBIX JJIi HOPMAJIBHOTO COKPAIICHHS MBIIIL, B TOM YUCJE U
MBIIILBl  CEpALA, PETYJIUPYET CEPACUHBIA PUTM, MOJJIEPKUBAET HOPMAIBHYIO
(YHKIMIO 1OYEK M TOPMOHAJIbHBIN OanaHC HAaANOYEUHUKOB, OOMEH BEIIECTB B KOXKE.

CoenuHeHusl Kajus OKa3blBalOT LieJeOHOE (PU3MOIOrMYECKOe BO3JCHCTBUE Ha
BCE OOMEHHBIE MPOLIECCH] B KJIETKAX U TKaHSAX, CIOCOOCTBYIOT YCHUIIEHUIO TKAaHEBOTO
NBIXaHNW B MMTOXOHJPUAX KJIETOK. Kanuil sBiIsSeTCs OCHOBHBIM JHEPIETHYECKHM
MUHEPAIIOM JUIsl HOPMAJIbHOM pabOThI MBIIIL, B TOM YHUCJIE U MBIIILBI CEPALIA.

Hatpuil - peryaupyer OCMOTHYECKOE IABJIEHUE B KIIETKE, IOBBIIIAET TOHYC
COCYIMCTOM CTEHKH. BBINOIHSAET BaXXHYIO pOJb B MPOLECCE NETOKCUKALMM KOXKH,
OUHIICHHUS MTOP, YCUIICHUS AbIXaTeIbHON (DYHKIIUU KOXKH.

[IuHK - sBIAETCA OCHOBHBIM MHHEPAJIOM [UISl CO3JaHHMSI AMHHOKHUCIOT,
y4yacTByeT B  IIOCTPOGHMHM  BCEX  KIETOK  OpraHmsma,  CIocoOCTBYeET
IPOJIOHTUPOBAHHOMY JIEMCTBUIO MHCYJMHA, YTO CHM)KAET NOBBILIEHHBIA caxap
KpoBu. Bmecte ¢ xpomom moBbIimaer 3P¢GEKTUBHOCTh HMHCYJIHMHA, CIIOCOOCTBYET
OTJIO)KEHUIO TJIMKOT€HA B NEYEHH, YTO BAXKHO IPHU CAXapHOM JuadeTe. Y CHIIMBAET
IPOTUBOBOCHAJIUTENbHbIE ~ (YHKIMH  KpOBM, O0laJaeT  aHTHAJUIEPIHYECKUM
JeicTBreM Ha Koxy. [lIupoko npumensercs B 1epMaTOJIOTHHA U KOCMETHKE.

XKene3o - aHTMAHEMHUYECKM MMHEpaJl, BXOJUT B MOJIEKYJIY TI'€MOIVIOOMHA,
y4acTBY€T B OKCHI'€HALUU KJIETOK, YCBAaUBACTCS OPraHU3MOM TOJIBKO IIPH HAJIU4YHMU
BuTaMMHOB C 1 E; 10cTaTto4HOe KOJIMYECTBO B OpraHU3ME NPUIAET KOKE PO3OBBIN
1BeT (Mcue3aeT OJICTHOCTh KOKHBIX IIOKPOBORB).

Mapranenn, - «aHTHOKCHJIAHTHBIM MMHEpal», YydYacTBYeT B CTUMYJIALHMU
runo(u3apHO-HAANOYEYHUKOBOH CHCTEMbI, B CHHTE3€ (DEPMEHTOB, YCHJIMBACT
NOTJIOUICHUE TJIOKO3bI KIeTKoH, perynupyet ¢ynkiuun [[HC, penpomykTHBHBIX
opraHoB. MoHsl Mn J€rko NpOHUKAIOT B KPOBb Y€PE3 KOXKY, YCHIMBAs MPOTYKLHUIO
€CTECTBEHHBIX TOPMOHOB, UTO CIIOCOOCTBYET OMOJIOKEHUIO OpraHU3Ma, KOXKH.

KpemHuii - BBINONHSIET BaXHYIO poJib B NPOQUIAKTUKE Pa3BUTHUS
CKJIEPOTHYECKHX TPOIECCOB M 3a00JIeBaHMI OIMOPHO-IABUTaTENIBHOIO armapara,
yJlydmiaeT (yHKIUIO CTPYKTYPHBIX JIEMEHTOB KOXH, BOJIOC, HOITEH, 3a/lep KUBast
IIPOLIECCHI YBSAAHUS KOXKHU.

Menp - MOBBIIAET YMCTBEHHYIO aKTUBHOCTB, MBIIIEYHBI TOHYC, PEryJIUPYET
OUTMEHTHBIM OOMEH, TOBBIIIAET YCBOSIEMOCTh JKejle3a 3a CYET YIydIlEHHUs
KpOBOOOpAIllEHUsS. B CJIOSIX KOXH, BOCCTAHABJIMBAET HOPMAJbHBIA I[BET KOXKHBIX
IIOKPOBOB.
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CereH - CHIDKAeT PUCK COCYIUCTBIX 00JIe3HEH, MOBBIIIAET COMPOTUBISIEMOCTD K
OHKOJIOTUYECKUM 3a00JIEBAaHUAM, YIIyUIIAeT KPOBOCHAOKEHUE KOXKH.

Mon — BXOZMT B COCTaB TOPMOHA IIUTOBHIHON JKeJe3bl THPOKCHHA.
OOecrieunBaeT yCTOMYMBOCTh OpPraHM3Ma K MOBPEKAAIOIIMM (pakTOpaM BHEIIHEH
Cpelbl, YBEJIUYMBAET CHOCOOHOCTh JIEHKOLMTOB pa3pyllaTh OOJIE3HETBOPHBIE
MHUKPOOPraHU3MBbI, OINpPEAEseT BO MHOTOM YMCTBEHHbIE CIOCOOHOCTU. OJHUM U3
OCHOBHBIX MCTOYHUKOB H0Jla B MUTAaHUM SIBIISIETCS MULIEBAs HOIMPOBAaHHAsA coJib. B
2019 r. ObuTa BHECEHA TOMPAaBKa B JIEHCTBYIONINE CAaHUTAPHBIC HOPMBI U TIpaBUIIA,
onpezenuBIas 0043aTebHOCTh MUCMOJIb30BaHUS B 00pa30BaTEIbHBIX OpraHU3aAIUIX
OpU TPUTOTOBIEHUHM OO HOoAMpOBaHHOW conu. VMccrmemoBaHus CBOMCTB iojaTa
KM B IHINEBOM WOJMPOBAHHOW COJIM TMOATBEPAWIIM €€ YCTOMYMBOCTH IIPU
KUISITYEHUH B HEUTPAJIbHOW M MOJKHUCIEHHON Cpele B MOJENbHBIX ycioBusx (270
obpasmoB).  CrnefoBaTelbHO,  TEXHOJOTHYECKHME  KapThl,  WMEIOIIHUECS B
o0pa3oBaTeNbHbIX OpraHu3aluusax Ui JAeTed, He TpeOylT TEXHOJOTHYECKOU
KOPPEKTUPOBKM B LIEISAX COXPAaHEHUs HoJa B TOTOBBIX OJ0JaX. OTO IO3BOJISIET
cAenaTh BBIBOJ 00 OXHJAaeMOM NpOPUIAKTHUECKOM d3(dekre nepexoga Ha
HOJMPOBAHHYIO COJIb IPU MPUTOTOBIEHUM OJI0J B JETCKUX OPraHHW30BAHHBIX
KOJUJIEKTUBAX.

®dt1op - uoHBI QTOpa «3yOHOW MHHEpa», HO TAKXKE YCWIMBAIOT IJIOTHOCTb
BCEro KOCTHOro ammapata. MoHbl onaiarT B OPraHu3M M YCUJIMBAKOT BCAaChIBAHUE
KaJIbLIUA.

XJ0puAbl - WrparoT POJb PEryIsiTOPOB BOAHO-COJIEBOTO OOMEHa B KIIETKE,
HOJIZICPKUBAsi HOPMAJIbHOE OCMOTHYECKOE JTaBJICHHE; HEOOXOAUMBI ISl MPOAYKIIUU
KEITYJOYHOIO COKA.

Cpenu Bcex HE3aMEHUMBIX (DaKTOPOB MUTAHUS HanOoJiee 3HAYMMBIMHU SIBIISTFOTCSI
nojJinHeHacoimeHubie kupHbie KuciaoTel (ITHXKK). Onu oka3biBatoT
MOJIOKUTENBHOE JIEUCTBUE HA JIMIMUAHBIA CHEKTpP, FeMOocTa3 U (PUOPUHOIU3 KPOBH.
ITHXXK oueHp 51aOWIbHBI, NOSTOMY HY)XKHO YYMTHIBaTh, 4YTO YBEJIHWYECHHE
nocrymienuss B opranusm  [IHXK gomxHO 00s3aTenbHO  CONPOBOXKAATHCA
JIOTIOJIHUTEIbHBIM BBEJICHUEM BUTaMUHa E, T.K. akTUBauus JHUIUJHOTO OOMEHA
COINPOBOXKAAETCS WHTEHCHU(PUKAUEN OKHUCIUTENbHBIX IPOLECCOB B MeMOpaHax
kaetok. [Ipu stom Ha xaxapiil rpamm [THXKK numm B oprannsm J0KEeH NOCTYNATh
1,0 mr Buramuna E. ITHXXK B oprannsme noaseprarorcs OKUCICHHIO IO IBYM IIYTAM
MeTabonu3mMa — [HMKJIOKCUT€HAa3HOMY, B pe3yJbTaTe KOTOpPOro o00pa3yroTcs
POCTaraH/InHbl, MNPOCTAUUKIMHBI M TPOMOOKCAHBI, M JIMIIOKCUTE€HA3HOMY C
oOpa3oBanueM JelkoTpueHoB. IlpocTarmannuuel 00Ja1al0T Ba30CHACTHYECKUM
3p¢deKToM, OKa3bIBAIOT HMMYyHOJENpeccuBHOe aeicTBUe. OHU  HMHTHOUPYIOT
Makpodaru, moAaBisIFOT BIOPOC aHTUTEHA Ha MOBEPXHOCTU Makpodara, pa3pbIBaioT
CBA3b MEXJIYy HWMMYHOKOMIIETEHTHBIMH KJIETKAMH, TOPMO3ST CHUHTE3 AHTUTEN H
IUMQPOKUHOB. TpoMOOKCaHbI, BbI3bIBasi arperauydi0 M aaresut0 TPOMOOLUTOB,
CHOCOOCTBYIOT ~DPa3BUTUIO TpoMOO3a M HUIEMHYECKOM OO0JE€3HM MHOKapja.
ITpocTanMKIMHBI — BEILIECTBA, XapaKTEPU3YIOLIMECS MOIIHBIM aHTUAATE€3MOHHBIM
ap¢exrom. JIeHKoTpreHsl 001a1at0T MOIIHBIM OpPOHXOKOHCTPUKTOPHBIM J€HCTBUEM.
JIeKOTpuEHBbl aKTUBUPYIOT CHUHTE3 MPOCTAIVIAHJUHOB U NPOCTALMKIMHOB. Takum
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obpazom, npoayktel [THXKK B onTUManbHBIX yCIOBHSIX TOMIEPKHBAIOT TOMEOCTA3
opraHusma.

B numeBbIX BemecTBax OAHOBPEMEHHO IPUCYTCTBYKOT HE OAWH, HE JBa, a
JECSTKU U COTHU MUKPOHYTPHUEHTOB, U JIEUEOHO-NIPOPUIAKTUUECKHE CBOMCTBA MUIIU
ONpEAENAIOTCA OTHIOJb HE MPOCTO OuojJorndeckumMu 3¢P(EeKTaMu OTIENIbHBIX
MUKPOHYTPHUEHTOB, a SBISIOTCS PE3YyNbTATOM KOMIUIEKCHOIO B3aMMOJIEHCTBHS
MEXIYy HUMH.

bazoBbie  ¢dusmonormueckne  (GYyHKIUU  MUKPOHYTPHUEHTOB:  PETYJISIUS
KUPOBOTO, YIJEBOAHOIO, OETKOBOTO M MHMHEPAIbHOIO OOMEHa; ONTHUMU3ALIMS
aKTUBHOCTH (DEPMEHTHBIX CHCTEM; AaHTHOKCHUIAHTHAs 3amuTa; oOecredyeHue
NPOIECCOB  KJIETOUYHOTO JbIXaHUA;, TMOJAJEPKaHHWE OJJIEKTPOJMTHOro OanaHca;
NOJJIEP)KAHUE KHUCJIOTHO-ILIEJIOYHOIO PABHOBECHUS; TOPMOHOINOAOOHOE JIEWCTBHUE;
peryiauus pernpoayKTUBHOM (YHKIUMU U TPOIECCOB 3MOpPHOreHe3a; perysisiius
AKTUBHOCTH MMMYHHOU CHCTEMBI; y4acTHE B IIPOLECCAX KPOBETBOPEHHUS; PETryIALUs
CBEPTHIBAEMOCTH KpOBH; pEryisilus BO30yIMMOCTH MHOKapia M COCYIUCTOTO
TOHYCA; PETyJslMs HEPBHOM JEATENBHOCTH; CTPYKTYpPHOE M (PYHKIHMOHAJIBHOE
o0OecrieyeHne ONOPHO-ABUIAaTENbHOIO anmnapara; CHUHTE3 COCAUHMUTEIbHOW TKAHU;
peryssiuusi MpoLECcCOB JETOKCUKAUMU M OuoTpaHcopMaluu KCEHOOMOTHKOB;
HOJIJIEpYKAHUE €CTECTBEHHOM KUILIEYHONH MUKPO]IIOPHI.

B npupone He cymiecTByeT Kakoro-in0o €IMHCTBEHHOIO TJIaBHOTO MPOAYKTa
NUTaHUS] WM MUIIEBONW CyOCTaHIIMM, CIOCOOHBIX MOJHOCTBIO YIOBJIETBOPUTH BCE
MEHIO CJIeTyeT COOMI0AaTh CAEAYIOIUE MPUHIUIIBL:

1) xamopuiHOCTP  NUUIIEBOTO  palMOHa  JIOJDKHA  COOTBETCTBOBATh
PHEPreTUYECKUM 3aTparam opraHusma; 12-17% sHeprum ciieqyer mojaydarh 3a CHET
0enkoB, 25-35% — 3a cuet xupoB u 50-55% — 3a cyer yriaeBo10B;

2) cueayeTr NpaBUIbHO PACHpPENEsATh KAIOPUIHOCTh pallMOHA B TEUEHHUE JHS —
3aBTpak -20-25%; obden 30-35%; monauuk 5-10%; yxun 25-30%.

3) nmia J0JDKHA COAEP)KATh ONTHMAJIBHBIE KOJIMYECTBA OEJIKOB, KMPOB U
YTJIEBOJOB;

4) nuIEeBoll pauMoOH JOJDKEH oOecnedyMBaThb OPraHu3M  HEOOXOAMMBIM
KOJIMYECTBOM BOJbl, BHTAMMHOB, MHHEPAJIbHBIX COJIEH M COIEPKaThb BCE
HE3aMEHUMBbIE AMUHOKHUCIIOTHI M HEHACBILICHHBIE JKUPHBIE KUCIOTHL. He MeHee oqHoM
TPETU CYTOYHOM NOTPEOHOCTH OEJIKOB M JKUPOB JOJDKHO 00ecreyrBaThCs
IPOIYKTaMHU KUBOTHOTO IIPOUCXOKICHUS;

5) TpOIyKThbI, MCHOJB3yEMbIE B JETCKOM IWTAHWHM HE JOJDKHBI COJEPXKATh
yCUJIUTENIEH BKyCa, HCKYCCTBEHHbBIE KpPAaCUTENH, CTa0WIM3aTOPbl, CTUMYJISTOPHI
pocra.

[TumeBbie 100aBKU — CTPYKTYPHbIE KOMIIOHEHTHI MHILNEBBIX MPOIYKTOB, HE
ynoTpeOisieMble KaK CaMOCTOSTEIbHBIN MUILEBON MPOIYKT WM KOMIIOHEHT IHIIH,
HO J00aBisieMble Ha dTanax MPOU3BOJCTBA, XPAHEHHUS, TPAHCIOPTUPOBKH MHUIIEBOTO
OpOAYKTa Ul YJy4YIIEHUs WIK OOJEerdeHusl NPOU3BOJICTBEHHOIO Ipoliecca WU
OTZEIBHBIX OINEpPaldid, YBEJIWYEHUsS CTOMKOCTH IPOAYKTa K Ppa3IMYHBIM BHUIAM
IIOpYM, COXPAHEHMsI CTPYKTYpbl M BHEIIHErO0 BHJA NPOAYKTAa WJIM HAMEPEHHOIO
U3MEHEHUSl OPraHOJENTHYECKUX CBOMCTB. [IMieBble 100aBKM MOApa3NeNArOTCs Ha
perynupymomue  BKyC  NOpOAyKTa  (apomaTu3aTopbl, BKYCOBbIE  JI00ABKH,
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MOCIAIIMBAIOIINE BEIIECTBA, KUCIOTHI U PErYJIATOPHI KUCIOTHOCTH); YIy4IlIAIOIINe
BHEIIHUM BUJ NPOAYKTa (KpacuUTeNu, CTaOWUIIM3aTOPbl OKPACKH); PETyJIHUpYIOIINe
KOHCHUCTEHLUIO U (OpPMHUpYIOLIME TEKCTYypy (3arycTuTenu, reneo0pa3zoBaTe,
CTAaOMIIM3ATOPBI, SMYJIBIATOPHI); MOBBIIIAIOIINE COXPAHHOCTD MPOAYKTOB MUTAHUS U
YBEJIMUMBAIOLME CPOKU MX XpaHeHHUs (KoHcepBaHThl). K muineBbIM ao0aBkam He
OTHOCAT COEIWHEHHMS, TOBBIIIAIOIINE TUIIEBYI0 LEHHOCTh MNPOJIYKTOB MHTAaHMUS,
HaMpuMep, BUTAMUHBI, MUKPO3JIEMEHThI, aMUHOKUCIOTHI. [1Ilupokoe ucnoib30BaHue
MUILEBBIX J00aBOK MPOU3BOJUTENSMH MHIIEBBIX MPOAYKTOB OMNPEACIISeTCS
CTPEMJIEHUEM - YBEIIMYUTh CPOK COXPAHEHUS KAaueCTBa MHUILEBBIX MPOAYKTOB, B TOM
YHUCJIE CKOPOIOPTSIIUXCA M OBICTPO YEPCTBEIONIMX B YCIOBUSX HEOOXOIUMOCTH UX
NEePeBO3KM Ha OOJBIIME PACCTOSIHHS; YIOBJIETBOPUTH MOTPEOUTENS BBICOKUMHU H
HACBHIIIEHHBIMA BKYCOBBIMU Ka4e€CTBaMHM MPOJYKTAa CBSI3aHO C KCIOJIb30BAHHEM
apoMaTU3aTOpOB M KPACHUTENEH; CO3/aHUE HOBBIX BHUJOB MHUIIEBBIX IPOMYKTOB,
OTBEYAIOUIMX COBPEMEHHBIM TPEOOBAHUSM HAyKHM O MHUTAHUM (HU3KOKAJIOPHUIHBIC
IPOIYKThI, UMUTATOPbl MPOJYKTOB) - 3TO CBSI3aHO C HCIIOJIb30BAaHUEM IMHUILIEBBIX
100aBOK, PEryJIUPYIOIIMX KOHCUCTEHIIUIO MUIIEBBIX POYKTOB.

EBponeiickum CoBeTtom pa3paboraHa cucrema IUGPOBOM KOAUPUKALIMU
NUIeBbIX 100aBok ¢ sutepord «E». OHa BrirodeHa B kogekc BO3-OAO ms
MUIIEBbIX MPOAYKTOB KaK MeXAyHapoaHas IudpoBas cuctemMa KoAupUKaIUU
NUIIEBbIX 100aBoK. Kaxk1oil 3 NmuileBbIX 100aBOK MPUCBOEH LU(DPOBOIM Tpex- WiH
yeThlpex3HauHbli Homep. Homep Mapkupyercss B COUYETaHMM C Ha3BaHUEM
(GYHKIIMOHATBLHOTO KJIacca, OTPAKAOIIET0 TPYIIUPOBKY MHIIEBBIX J00aBOK TIO
TEeXHOJIOTHYECKNM (GyHKIMsIM (Tonkiaccam). Hamuyme B MHIEBOM MPOAYKTE
MUIIEBBIX T00aBOK JODKHO OBITh YKa3aHO Ha MAapKHUPOBOYHOM spibike. CorjacHoO
MPEMIOKEHHOW cucteMe IUGpoBO KOAU(UKAIMU THIIEBBIX JT00ABOK, WX
KJIaCCU(pUKALUS BBITJIAIUT cileayromumM o0pa3om (ocHoBHBIE rpymibl): E100-E199 —
kpacutenu; E200-E299 — xoncepBantsl; E300-E399 antnokcuaanter; E400-E499 -
crabunuzatopbl KoHcucTeHuu; E450-E499 —  oswmyneratopsr; ES5S00-E599 -
peryisiTOpbl  KUCJIOTHOCTH, paspeixiautenu; E600- E699 - ycunurenu BKyca u
apomara; E700-E899 — 3amacubie unuexcol; E900-E999 - rnasupyroniue areHThl,
yIy4IIuTeau Xjeoa.
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4.24. Tema Ne 4 «KpuTnyeckd 3HAYUMbIe HYTPHMEHTHI B Pa3JIMYHbIX
rpynmnax npoayKkroB»

Heab: O3HaKOMUTBHCS C BPEAHBIMU JJIsI 3J0POBbSI KOMIIOHEHTAMU MUTAHUS TS
MOTHBHPOBAHHOTO COKPAILIEHUS UX KOJIMUYECTBA B €XKETHEBHOM YIOTPEOICHUH.
KonTpoabHbBIE BONIPOCHI:

UTo noHUMAaEeTCs MOoJi KPUTUUECKU 3HAYMMBIMU MTPOAYKTaMu?

OCHOBHbBIE HCTOYHUKHU MOCTYIJICHUSI CKPBITON COJIM B OPTaHU3M, KaKue

3a00JIeBaHUSI MOTYT OBITH CITPOBOIIMPOBAHBI MOBBIIIIEHHBIM COJIEPKAHUEM

COJIM, TOTPEOIISIEMOM € MUIIEBBIMU IPOYKTaMU U OJto1aMu?

3. OCHOBHBIE UCTOYHUKH MOCTYIUICHHS CKPBITOTO caxapa B OpraHu3M, KaKHue
3a00J1€BaHUsI MOTYT OBITH CIIPOBOLIMPOBAHBI MOBBIIEHHBIM COJEPKAHUEM
caxapa, HoTpedJIsIeMOro ¢ MUILEBBIMU MTPOYKTAMU U Oirogamu?

4. OCHOBHbBIE HCTOYHHUKH MTOCTYIUIEHUSI B OPIaHU3M HACBILLIEHHBIX KUPOB U
TPaHCU30MEPOB KUPHBIX KUCIIOT, KaKhe 3a00JI€BaHUSI MOTYT OBIThH
CIIPOBOIIMPOBAHBI MOBBIIIEHHBIM COJICPKAaHUEM HACBIIIEHHBIX )KUPOB U
TPAHCU30MEPOB JKUPHBIX KUCIIOT, TOTPEOISIEMBIX C MHUIIEBHIMUA MPOTYKTAMH H
onogamu?

5. Kakue MeponpusiTus MOTYT HOBJIMSITh HA CHHX)KEHUE B MEHIO COAEPKaHUS
KPUTHUYECKU 3HAYUMBIX HYTPUEHTOB?

N —

CnpaBoyHbIe MAaTePHAJIBI TI0 TEMe:

['oBOpsi 0 310POBOM MUTAaHUM OOJIBIIIOE BHUMAHHE YACIACTCS COKPAIICHUIO
NOTPeOJICHUsT COJIM, caxapa, »XHPOB JKUBOTHOTO IPOUCXOXKICHHS, B TOM YHCIC
NPOJYKTOB MX cojepkaniux. HyTpreHThI, OKa3bIBaIOIMe HETaTUBHOE BO3/ICHCTBUEC
Ha 37I0pOBbE M TPEOYIOIIME PErJIaMEHTAIMKA TPEACIbHBIX 3HAUCHUH TMOTYYHIIH
HAa3BaHUC KPUTHUYCCKU 3HAYMMBIX HYTPUEHTOB. [IpM 3TOM HEOOXOJMMO YETKO
TIOHUMAaTh KaKKe MPOAYThl HECYT B C€0€ CKPBITYIO yIrpo3y.

HapamnuBanue mpoOM3BOJCTBA MHUIIEBBIX MPOJAYKTOB Bce Oosiee TIIyOOKOM
nepepadoTku, ObicTpas ypOaHM3aMs W HW3MEHeHHEe o0pa3a JKU3HH MEHSIOT
TEHJICHIINH B 00JIacTH muTaHusl. Jl0CTYyITHOCTh U IIEHOBasi IPUEMIIEMOCTh MTPOAYKTOB,
NPOIIEAMNX [IyOOKYH) TEXHOJIOTHYECKYI0 IepepaboTKy, MOBbIIIAOTCA. Bo BceM
MHUpPE HaceleHHe TMOTpeOysieT Bce OOJbIIe BBHICOKOKAIOPUWHOM MHUIIH  CO
3HAYHUTEBHBIM COJICP’KaHHEM HACHIIICHHBIX KUPOB, TPAHCIKUPOB, CAXAPOB U COJIH.

Coutb SIBIISIETCS OCHOBHBIM MCTOYHUKOM HATPHSI, IIPU STOM YCTAHOBJICHA CBS3b
MEX/Ty MOBBIIICHHBIM IMOTPEOJICHUEM HATPUS U TUIICPTOHUCH, & TAKXKE YBEIHMUCHHEM
pHUCKa CepACYHO-COCYTUCTBIX 3a00JieBaHuil U UHCYIBTOB. OHOBPEMEHHO, IO Mepe
OTXOJ]a OT TPHUBBIYHBIX CXEM I[HUTAHHUS CHIDKACTCS TOTPEOJICHUE KITFOYEBBIX
COCTABJISFOIIUX 370POBOTO PallMOHAa — (PYKTOB, OBOINEH U MHUIICBBIX BOJOKOH (B
YaCTHOCTH, LIETBHBIX 371aKOB). DPYKTHI M OBOIIY COACPIKAT KATHN, CIIOCOOCTBYIOIIHIA
CHIDKEHHUIO KPOBSIHOTO JaBiicHHs. Posib mepepabOTaHHBIX MUIIEBBIX MPOIAYKTOB Kak
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WUCTOYHHUKA COJM B pAIMOHE OOBSCHACTCS TEM, YTO COJEpKaHWE CONMM B HHUX
0COOCHHO BBICOKO (B Ciydae T'OTOBBIX OJIFOJI, MSICOIIPOJYKTOB, TaKHWX KakK OEKOH,
BEeTYMHA M CBHIPOKOMYEHas KoJjibaca, CHIPOB, COJICHBIX CHEKOB, JIAIMIIU OBICTPOTO
NPUTOTOBJICHHS U T.JI.), & TAKKE TEM, YTO OHU MOTPEOISAIOTCS YacTO M B OOJIBIINX
KoIM4uecTBax (B ciiydae xyeba W mepepaboTaHHBIX 3€pHOBBIX MPOAYyKTOB). Coib
TakKe J00aBISIETCS B TMHIIY BO BPEMs PUTOTOBIICHUS (B BUJE CYXUX OyJIHOHOB) WJIH
y)ke Ha crone (B BHUIE COYCOB W THIIEBOW conm). Bmecre ¢ Tem MHorHe
MPOU3BOAMTENIM MEHSIOT PEHEnTypy CBOCH MPOAYKIIMH JJII  COKpPAIICHUS
COEpXKaHUS COJHM, W TOTPeOUTENsIM PEKOMEHIyeTCs oOpamaTh BHUMaHWE Ha
ATUKETKH MPOIAYKTOB M BBIOMPATh MPOIYKTHI C HU3KUM COJACPIKaHUEM HATPHSI.

BO3 pexomMeHayeT B3pOCHbIM TMOTPEOIATH MEHEe 5T Ccolu B JeHb (4yTh
MEHbIIIE OAHOW yaliHOM Joxkku). J[yis getedt B Bo3pacte oT aByx a0 15 ner BO3
PEKOMEHIyeT KOPPEKTUPOBATH PEKOMEHIOBAHHOE MAaKCUMAIBHOE MMOTPEOICHNE COH
B CTOPOHY YMEHBIIICHUS UCXOMAS W3 UX MOTPEOHOCTEH B SHEPTUU MO CPABHEHUIO C
B3POCJIBIMH, YTO COOTBETCTBEHHO COCTABIISACT 2,5-5 TP/CyTKH.

CnemyeT OTMETHTh, 4YTO HATPUH SBISICTCS BAKHEHIIMM  OHMOTEHHBIM
3JIEMEHTOM, HeOOXOIUMBIM TSI TTOAICP’KaHUS BOAHO-IIIETIOYHOTo OanaHca, epeaadn
HEPBHBIX HUMITYJIbCOB, HOPMAaJIbHOTO (DYHKIIMOHHPOBAHMS KIIeTOK. M30BITOK HaTpus
COTPOBOXKAAETCS TIOBHIIIICHHEM KPOBSIHOTO JIABJICHHS, TIOBBIIIICHHBIM HaIPsHKCHUEM
B paboTe cepaeyHO-COCYIUCTON CHUCTEMBI, HAKOIJICHHEM JKHIKOCTH B OpPTraHU3ME,
HapyIlieHneM 0OMeHa BEIIeCTB, COMPOBOXKIAIONMIETOCT (HOPMUPOBAHHEM U30BITOUHOM
MaccChI Tena.

OCHOBHBIE HWCTOYHHMKH TOTPEOJICHUS HATPUS B TMHIIE ONPEACIISTIOTCS
KyJTbTYPHBIMH OCOOCHHOCTSIMA W KYJIMHAPHBIMU TPEANOYTCHUSIMH HACEICHHUS.
Hatpuii B 3HaUMTENBHBIX KOJUYECTBAX COJEPKUTCS B MPOMYKTAX MOBCEIHEBHOTO
yHnoTpeONeHus - B MOJIOKE, Msce, XJIeOOOYJIOUHBIX H3MENUAX, MSCOMPOMYKTAX,
CHEKOBOW MPOAYKIIMH, a TAKXKE BO BKYCOBBIX J00aBKax K MUIIE (COYCHI, IPUIIPABHI).
Hatpuii comep>kuTcsi Takke B riIyTamMaTe HaTpHsl, KOTOPBIA IIMPOKO UCTIOIB3YETCS B
Ka4eCTBE MUIIEBOM T0OaBKU BO MHOTHUX PErHOHAX MUpA.

Jlnis pemeHus ra00aNbHOM 3a/1auu MO CHIDKEHUIO 3a00JIeBaMOCTH HACEJICHUS
OXXHpEHHEM, OOJIE3HSIMH CHUCTEMBI KPOBOOOpAIllEHUs, Hapsay C MPOYUMHU
MEPONPHUATHIME OOJBIIOE 3HAYCHHE MMEET COKpalleHue norpebneHus comu. s
peanm3anMy 3TOM 3a/la4d Ha MOMYJISIIMOHHOM YpOBHE HEOOXOIMMO MpPOBEICHHUE
TJIAHOMEPHON PadOTHI MO MEPECMOTPY TEXHOJOTHYECKUX KapT M COKpAIICHHEM B
TEXHOJIOTHH MPUTOTOBJICHUS OJIFO/ COJIH, TIOBHITIICHUE B CTPYKTYpE MUTAHUS (PYKTOB
¥ OBOIEH, MUPOKoe WHHOOPMHUPOBAHWE HACEICHHUS O JaHHOW NpodiieMe U ee
npuurHaX. B JOMamHUX YCIOBHSIX IEJIeCO00pa3sHO IMOCTEMEHHO COKpaIiaTh
KOJIMYECTBO BHOCHUMOM B OJII0/1a MIPHU MPHUTOTOBIEHUHU COJH, yOpaTh ¢ 00€IEHHOTO
CTOJIa COJIOHKY, Tpu (OPMUPOBAHWHM MEHIO OTJaBaTh MPUOPUTET C HHU3KUM
conmepkanneM HaTpus. CienyeT OTMETHTh, YTO BKYCOBBIE PEIETITOPHI YeNOBEKa K
MOHIKEHHOMY MOTPEOJICHUIO COJIM aIallTUPYIOTCS MIOCTETICHHO, IPUOTKPBIBasi Ooiee
IIMPOKUH THAIa3oH BKYCOB.

WTak, OCHOBHBIMU HCTOYHHKAMH TIOCTYIUICHUSI HAaTpHsl (TIOBapEHHOW COJN) B
OpTaHM3M YeJIOBEKa SIBIISIOTCS XJIeO M XJIeOHbIe MPOMYKTHI, KOJIOACHBIC M3ACTUS U
MSICHBIE KOHCEPBBI, CBHIPbI, KOHCEPBHUPOBAaHHBIC OBOIIM W COJICHbS, COJICHAs U
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KOIYEHas phIOHAs MPOAYKIHUSA, a TAKXKe MPOIYKThI ObicTporo nutanus (pact-dyn) u
pasinyHble KOMOMHUPOBAHHBIE MPOAYKTHI (COyChl, KeTuynbl U ap.). ConepxkaHue
HaTpHUs B XJIEOOOYJTOUHBIX U3eIusIX KojeoneTcs ot 246 1o 499 mr/100 r. MsicHbie
KoHcepBwl coaepkatr oT 400 mr g0 .800 mr/100r (mis GonbimHCTBA - 0KoJio 600
MI/T), BapeHble KojoOacHbie wu3nenus ot 800 mo 1000 mr/100r, BapeHo- u
ceipokoruensie 1500- 2000 mr/100 r. OBoIHBIE KOHCEPBBI U COJIEHBS COJIEPIKAT OT
600 mo 1100 mr/100 r natpus. CoxaepkaHwe HATpusi B PBIOHBIX KOHCEpBax
coctaBigeT 540-700 mr/100 r, B kormueHoi peioe - 1o 1000 mr, a B coeHol - 6oiee
4900 mr/100 r. B mopiun HEKOTOPBIX MPOAYKTOB (acT-(hyaa MOXKET ColepKaTbCs
10 1000 mr Hatpus Ha 100 rp. npoaykTa.

duznonorudeckas noTpedHocTs A aeteit — ot 200 mo 1 300 mr/cyT.

OCHOBHBIMM HWCTOYHHUKAMHU JOOABIICHHBIX CaxapoB SIBISIOTCS MYYHbBIC
KOHJUTEPCKUE W3MIEIUs, TOPTHl U MUPOKHBIE, KOH(DETHI, CIAIKIE KUCIOMOJIOYHBIS
IPOIYKTHI U TBOPOXKHBIE M3ENHUS, CAaKUe O€3aJIKOTOJIbHbIE HAMUTKHU, HEKTaphl U
cokocojiepkaiue HanuTku. [log q00aBiIE€HHBIM caxapoM CIlIeyeT MOHMMATh BCE
BUJIbI MPOCTHIX YIIEBOAOB (Caxapo3a, IIIOKO30(PPYKTO3HBIA CHUPOI, KpaxMaibHas
NaToKa, MeJ U JIp.), BHOCUMbIE B IIUIIEBOM MPOAYKT JIJIsl IPUJIaHUS CIAJKOTO BKYyca.

B coorBerctBum ¢ aeiictByromnmu ['OCTamu B cocTaBe MEYEHbS MOMKET
coaepxatbcs oT 20 1o 45 1/100 1 caxapa, B koHpeTax 65-75 /100 r, B MUPOKHBIX U
toptax oT 30 mo 65 1/100 1. KuciomosiouHble NPOIYKTHI, TaKUE€ KaK CHIPKH
TBOPOXKHBIC TIIa3upoBaHHbBIC cojepxkaT 22- 30 1/100 r caxapa, HOrypThl (PpyKTOBBIC
oT 6 10 14 1/100 T, HiorypThl muTheBbie 7-15 1/100 1. CyliecTBeHHBIN BKJaj B
noTpeOIeHNe caxapa BHOCST O€3aJIKOTOJIbHBIC HANMUTKH, KOTOpPBIE comepkar S5-12
r/100 T caxapa, a Tak)Ke COKOBast MpoayKims ¥ HeKTapsl - oT 10 g0 35 /100 1.

Ymorpebnenue caxapa (B 4YHCTOM BUJE M B COCTaBE MPOAYKTOB U OJIO1) B
KonnuyecTBax Oosee 40 T/CyTKHM CYIIECTBEHHO MOBBIIIAET PUCKH (POPMHUPOBAHUS
M30bITOYHOM Macchl Tena, Ooje3Held CHUCTeMbl KpOBOOOpaleHUusl, HapyleHUN
BOCIIPUMMYHMBOCTH K MHCYJIHMHY WM JIENTUHY, YXYALIEHUS namsatd, kapuecy. BO3
PEKOMEH/IyeT OrpaHUuUTh oTpedaeHue caxapa B 20 r/cyT (2 CTOJIOBBIC JIOKKH).

[IpoGnema kapueca XOpOIIO 3HAKOMAa BCEM, HauyWHAasg YyXe C JIETCKOro
Bo3pacta. M3BecTHO, 4YTO OakTepuu POTOBOM MOJOCTH MHUTAIOTCS MPOCTHIMU
caxapamu. B pe3ynpraTe UX  OKM3HEAECATEIBHOCTH  0O0pa3yercss  KHUCJOTa,
paspymaronias 3yOHyI0 5Majib, a 3aTeM M JEHTHUH, (HOPMHUpPYETCS KapuO3Has
MOJIOCTb.

['opmon menTuH HeceT WHGOPMANMIO B  MO3TOBYKD TKaHb 00
YAOBJIETBOPEHHOCTU CBHEJICHHOW MNHIIEH W BbI3bIBAET B OpPraHU3Me€ YyBCTBO
HachleHus. Dpykro3a MNPEmsITCTBYET MONAJAaHUI0 JIENTUHA B MO3T U CO3JaET
MCKYCCTBEHHOE YYBCTBO T0jiofia. Y JIIOJEN C PE3UCTEHTHOCTHIO K JIENTUHY MO3T HE
MOJIYy4YaeT HYXKHOIO CUTHAJA, IO3TOMY UM CJIOKHEE KOHTPOJIUPOBATH CBOM alleTHUT.
HccnenoBanust Ha Kpblcax MOKa3ajid, YTO Y >KMBOTHBIX, KOTOPBIE YHOTPEOJSIIOT
bpyKTO3y, BBIpabaThiBaeTcsl OoOJbllle JENTHHA, 4YeM OObuHO. B pesynbrare,
YYBCTBUTEJIBHOCTh OpraHuM3Ma K HEMY CHUKAETCS, >KUBOTHBIE MOCTOSHHO XOTST
ectb. Korga gpykro3y youpaiu u3 pairoHa KpbiC, ypOBEHb JICIITHHA BO3BPAILIAJICS
B HOPMY, alllIETUT CTAOMIIN3UPOBAJICS.

Yuénsie u3 HoBoil 3enaHauy nocrapajuch HAWTU CBA3b MEXKIY JIMIITHUM
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BECOM y MY)XYHH W MX BO3PAaCTOM, OONIEH KAJIOPUHHOCTHIO MHUTAHUS, CaXapoM,
ynoTpeOaeHreM ankorois, KypeHueMm. Camasi cuibHas CBSI3b IMPOCIEKHBAIACH
MeX Iy HabOpoM Beca u ynoTpebIeHreM caxapa.

AMepHUKaHCKHE YYCHbBIC MPOBEIN HM3YYWIH PE3UCTCHTHOCTh K HHCYJIHHY Y
KpbIC, JaBas WM TMHILy C BBICOKAM COJEp)KaHUEM caxapa, B pe3yJbTare
CYIIECTBEHHO CHUKAJIACh YYBCTBUTEIBHOCTD K JICITUHY W UHCYIINHY.

WznumiHee eXeIHEBHOE YHOTpEOJIeHHWE caxapa CyMIECTBEHHO ITOBBIMIACT
pucku  (GOpMHpPOBAHUS caxapHOro jAuabera, dYTo OBUIO  TOATBEPKICHO
MOMYJISIIIUOHHBIM UCCIEA0BaHMEM (B MCCIIEIOBAHUU NMPUHUMANIK ydacTue oosee 51
TBICSIYM YeJl.), TpoaopKaBmuMcs ¢ 1991 o 1999 rr. beuio gokaszaHo, 4To y JI0AcH,
KOTOpBIE PEryJsipHO YMOTPEOIAIOT MOACTANEHHBIE HAMWTKU (JIMMOHAI, CIAIKAN
Yail, SJHEPTeTUKH, CIaIKUil Kode) puck GopMUpOBaHUs quabeTa ObUT BHIIIE, YEM B
KOHTPOJIbHOM Tpynne B 4,8 pa3a, NEYEHOYHOM HEIOCTAaTOYHOCTH — B 3,4 pasa.
Taxxe B ucCClIeOBaHUH OBLIO TIOKAa3aHO, YTO €CJIM YEJIOBEK €KETHEBHO BBIITMBACT
CTaKaH CIAJKOTO JMMOHAaJa, OH B CPEAHEM NPHOABISET B TOJ, TOJHKO B CBS3H C
3TUM (pakTopoM OKOJIO 6 JUImHUX Kr. Eme omHMM W3 HeO0IarompusTHBIX
MOCTIEAACTBAI  €XKEIHEBHOTO M30BITOYHOTO YMOTpeOJeHUs caxapa sBISETCS
HETaTUBHOE BO3JCHCTBHE TMOBBIICHHOTO COACPXaHMs caxapa B KpOBH Ha
THIIOKAMIT, YTO COINPOBOXKIAETCS CHIDKCHHEM KOTHHUTHUBHBIX BO3MOXKHOCTEH
OpraHM3Ma - yXyAIIaeTCsl MaMsTh, Pa3BUBACTCS IMOLIMOHAIbHAS TYIIOCTb.

Jnst  pemieHust  TIOOQIBHOW — 3a7jaudl  TI0  COKPAIICHHWIO  KOJWYECTBA
OTPeOIIEMOTO caxapa HEeoOXOIUMa peain3alns KOMIUIEKCAa Mep IO ITOBBIIICHUIO
OCBEIOMJICHHOCTH JETeH M WX POIUTENICH O BIMSHUM caxapa Ha 370pOBbE, B T.4. O
OBICTPBIX W OTCPOYCHHBIX d(PdeKTax; MepecMOTp TEXHOJOTHUYECCKUX KapT U
COKpaIeHHE B TEXHOJIOTUH IIPUTOTOBJICHUSI OJTI0]T caxapa, MOCTETICHHOE UCKITFOUCHHE
U3 palyoHa THUTAHUS IMKOJPHUKOB KOHAWTEPCKHX W3JACIMNA U 3aMElIeHHEe HX
bpykraMu ©  HorypTamu, TMOMYJSIpU3AalMsl  HUCIOJIB30BaHUS  HEKAJIOPHIHBIX
Caxap0o3aMEHUTEIICH.

OCHOBHBIMH HWCTOYHMKAMH JKAPA, HACBHIIIEHHBIX JKUPHBIX KHUCJIOT W
TPAHCU30MEPOB JKUPHBIX KHUCIOT SBJISIIOTCS TMPOIYKTHI, TPOU3BEICHHBIE C
UCTIONIb30BAaHUEM MSCHOTO W MOJIOYHOTO CBHIPbS, KOHJIUTEPCKHE W3NS,
HEKOTOPBIC BUIBI MACIIOKHPOBOU MPOTYKITUN U COYCHI.

MsicHBIE TIPOAYKTHI, TaKMe KaK KOJIOAChl, COCHUCKH H CapJeibKH, MSCHBIC
JENKATEChl, TOTOBBIC KYyJWHAPHBIC W3JCHHs, TONy(paOpUKaThl W KOHCEPBBI,
MO3UIIMOHUPYIOTCS KaK UCTOYHUK TTOJTHOIIEHHOTO O€JIKa C BEICOKOW YCBOSIEMOCTHIO U
OMOJOTUYECKON IIEHHOCTHIO, B TOXE BpEeMsS OHHU SBISIOTCS OCHOBHBIMHU
uctounnkamu >kupa. CopepkaHue Oenka B BapeHBIX Koy0acax, COCHUCKAX U
capaenbkax koneoiercs ot 8% o 13%, Torna kak sxupa ot 15% mo 38%, mpu s3ToM
cooTHoleHue 0enok/xkup cocrasiuseT ot 1:1,15 no 1:4,75. B rpyrre nmoiyKonueHsbIX,
BapCHO-KOMYEHBIX U CBHIPOKOMMYCHBIX KOJOAC M JETUKATECHBIX MSCHBIX MPOIYKTOB
COOTHOIIIEHUE OCJIOK/’KUp dallle BO3pacTacT B CTOPOHY NIpeoOsIamaHus KHUpa.
ComepxaHue JKMpa B  MSICOPAaCTHTENBHBIX KOHCEPBAaX, BBIMYCKAEMBIX IO
HallMOHAJIBHOMY CTaHJapTy, kojebnercs ot 8% a0 35,0% u 3aBUCHT OT BHAA U
COOTHOIIIEHUH HCIIOJIb30BAHHOTO ChIphs. [lpum »TOM Ta Ke MPOIYKIHUsS, HO
NPOU3BOMMAs TI0 TEXHHYECKAM YCIOBUSM TPEANPUITHNA, MOXKET COJEp’KaTh
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3HAUYMUTEIHLHO OOJIbIlIee KOJMYECTBO JKUpAa. B KOHOUTEPCKUX WM3ACIUASIX B
3aBUCMMOCTH OT COCTaBa KOMIIOHEHTOB cojepxaHue xupa pgocrturaetr 30%. B
TOTOBBIX COycax M MailoHe3aX coJepKaHhe >KUpa MOXKeT pocturatb 65%.
CopeprkaHre HACBIIIEHHBIX JKUPHBIX KUCIOT B MSICHBIX MPOAYKTaxX KoJeOyeTcs OT
3,3% no 11,6% B 3aBUCMMOCTH OT COAEpKaHUS )KUPA U BUJA UCIIOJIb3yEMOTO ChIPbS,
OpyU S3TOM Y CYHIECTBEHHOM [IOJIM aCCOPTUMEHTA KOJOACHBIX W3/ACIUNA OHO
COCTaBIIIET B cpeaHeM 5-6%. B MonouHON mpoaykuuu npu ypoBHe xupa 10 10%
TaKXK€ COJIEPKUTCS 5-6% HACBIIIEHHBIX KUPHBIX KUCIIOT.

N30b1TOUuHOE TIOTpEOIeHNE KUPHOM MHUIM TAaKKe BO MHOTOM OTPEISISET
pucku (GopMuUpoBaHHS TIOBBINIEHHOW MAacChl TeJla, 3a00JICBaHWM CHCTEMBI
KpoBOOOpaImieHus: (aTepockiaepo3a), HAPYIICHUIO KUPOBOTO o0OMeHa, (QYHKIIUU
MICYECHU.

OTaenpHO CclielyeT OCTAaHOBUTHCS Ha TPAHCU30OMEPAX >KUPHBIX KHCIOT
00pa3ylolmuxcsi MpU TUIPOTEHE3ANH KUAKUX PaCTUTENbHbIX Macel. VMeHHO
TPaHCU30MEPHI, OKA3bIBAIOT CYIIECTBEHHOE BJIUSHUE HA PUCKU PA3BUTUS CEPICUYHO-
cocyaucThiX 3a0oneBanuii. [loaToMy MX coiepkaHHWe B MACIOKUPOBOU MPOAYKIIUU
ABJISIETCS TTOKa3aTesieM 0€30MacHOCTU U CTPOro perjaMeHTupyercsa. B cooTBeTcTBun
¢ neicrByronuMu TpedboBanusmu TP TC 024/2011 «TexHudyeckuil periiaMeHT Ha
MacCJIOKUPOBYIO TPOIYKIHIO» COJEPKaHUE TPAHCHU30MEPOB KUPHBIX KHUCIOT B
MacCJI0KUPOBOM MPOAYKIIMH HE TOJKHO MpeBbIaTh 2%.

CozparenemM MeTo/ia THAPOTeHU3AIMU (MMPUCOESIUHEHUST BOJIOPOIA K ABOMHOM
cBs3u) cumTaroT (panimysckoro xumuka Iloms Cabatee. B umione 1897 roma o
clenan OTKPBITHE, 3aJ0KHMBIIEE OCHOBBI IPEBPAIECHUS] PACTUTEIBLHOTO Macjia B
TBepayo cyoctannuioo, B 1912 romy momyumn 3a 310 HoOeleBckyro IpeMuio.
Cabatbe OOHApPYXWI, YTO MEJIKHE YAaCTHI[BI HHUKEIS CIy)XaT XOPOIIUM
KaTan3aTOpOM pEaKIMM Tra3000pa3HOT0 BOJOPOJA C OSTUJICHOM, MPOCTCHIIINM
YIIEBOAOPOAOM C JABOMHOW cBsi3blo. HO BCKOpe BBISICHUIIOCH, YTO TaKUM K€
Croco0OM MOKHO NPHUCOEIUHSATH BOJOPOA U K JIPYTMM BEIIECTBAM C JBONHOM
cBsa3bpt0. B 1901 rogy nemenkuit xumuk Bumnsrensm Hopman npuMeHHI 3TOT METOA
JUTsl TIepepabOTKH KUJKUX PACTUTENbHBIX Macesl B TBephble kupbl, a B 1902 romy
noJiydrJ1 Ha Hero mnateHT. [Iporecc ruaporeHusanuu (THIAPUPOBAHHUE) MTPOUCXOAUT
IpU MPONYCKAHUM BOJOPOAA MOJ AABICHHUEM 4Yepe3 Maciio, HarpeToe /10 BBICOKOM
temriepatypbl (okono 200 rpagycoB Llenbcus). Ilpu 3ToM yacTh HEHACHIIIEHHBIX
YKUPHBIX KUCIIOT IPEBPAIIAETCS B HACKIIIICHHBIE.

N3HayanbHO TUIPOTEHU3UPOBAHHOE MACIIO HE CUHUTAJIOCh BPEIHBIM U JaXe
PEKOMEHAO0BAJIOCh Kak 3/I0poBasi ajbTE€pHATHMBA >XUBOTHOMY KHpy. HuUKOro He
CMyTHJI TOT (paKT, dYTO TIPH YACTUYHOM THUIPOTEHUBANNH  HW3MEHSIETCS
MPOCTPAHCTBEHHAs] CTPYKTypa MOJIEKYJ: 3HAUYMTENbHAs YacTh HEHACBIIICHHBIX
KUPHBIX KuUcHoT (1o 60%) mepexoaut u3 1muc-Gopmel B TpaHc-Gpopmy. C TOUKH
3peHUs] TPOU3BOJUTENECH MaprapyHOB HAKOIUIEHHE TPAHC-U30MEPOB BIMSIIO Ha
CBOMCTBa JKHMpa TOJBKO TMOJOXKUTEIbHO, TOCKOJIbKY NPHUBOJMUIO K MOBBIIICHUIO
TEeMIIepaTyphl IJIABJIEHUS U TBEPAOCTU. | MAPOreHU3UPOBAHHbBIE Macia U MapTrapuHbI
Ha MX OCHOBE OBbUIM JEIIEBJIE CIMBOYHOIO Macia, JOJbLIE XpaHWIUCh (naxke 0e3
OXJIQXK/ICHHS) U TO3BOJSUIM MHOIOpPA30BOE HCIOJIb30BaHUE MpU xKapke. MmeHHO
T'UIPOTEHU3UPOBAHHBIN JKUP CTall OCHOBOM MHAYycTpuu "dact-dhya" u ABurareneM ee
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oypHoro pa3zsutus. B 1993 rony B xypraiie "Jlanuer" Bblliuia cTaThs, aBTOP KOTOPOM
Yonrep Buiner yrBepxkaan, 4To MOTpPeOJEHUE TPaHC-)KUPOB MPHUBOJUT K
MOBBIIICHUIO PUCKA CEPAEHYHO-COCYIUCTHIX 3abosieBaHuil. [IpuyumHa, MO MHEHUIO
aBTOpa, COCTOsIa B TOM, YTO TPAHC-)KUPbI BbI3BIBAIOT M3MEHEHHWE COOTHOLIEHUS
JIMITONTPOTEMHOB BBICOKOM M HU3KOU IJIOTHOCTH B CTOPOHY YBEJIMYEHHUSI IEPBBIX. ITO
B CBOIO ouepeb sBIAETCs (HakTOpoM, MpeApacioiaraiolimm K arepockieposy. Crou
npeanosjoxenus Bumner moarBepaun (aktamu, MOACUYUTAB MOTpeOJIECHUE TpaHC-
XKUPOB B palmoHe 85 ThICSY 3I0POBBIX KEHIIHMH, a 3aTEM B TEYEHUE BOCHMU JIET
perucTpUpoBan cpeau HUX 3a00J€Ba€MOCTh M CMEPTHOCTH OT CEPACYHBIX
3aboneBanuii. KomnuecTBO MH(MAPKTOB, ClydaeB BHE3AITHOW CMEPTH OT CEPJICYHOTO
IPUCTYIIa U BBIPAXKEHHOCTh aTEPOCKJIEPO3a OKA3aJUCh CYIIECTBEHHO OOJIbIIE CPEAU
T€X, KTO BCE 3TU BOCEMb JIET €1 MHOTO MaprapuHoB. TakuM 00pa3om, UCCIICTOBAHMUS
MOKa3aJId, 4TO TPAHC-KUPBI BEIyT ceOs WHA4ye, YeM IMC-)KHUPHI, HE TOJHKO Ha
CKOBOPOJIKE, HO U B opranuzme. Hanpumep, okazaBumchk B coctaBe (pochoaunuaos
KJIETOYHBIX MEMOpPaH, OHU BIMSIOT Ha pabOTy OEJIKOBBIX MOJIEKYJ, TPOHU3BIBAIOLIUX
MeMOpaHbl, TaK Ha3bIBAEMBIX TPAHCMEMOpPAHHBIX OEIKOB. A 3TO B CBOIO OYE€pEb
HapyllaeT Iepefayy CUTrHajlOB, HalpuMep, NpPH B3aUMOAECHCTBHM TOPMOHOB C
pelenTopaMm, IOCKOJIbKY PELEenTopbl Kak pa3 SBISIOTCA TpaHCMEMOpaHHBIMU
oenkamu. CTpagaeT TpaHCHOPT BEIIECTB, Belb OEJNKOBbIE KaHaIbl ISl MEpeHoca
MOJIEKYJT Yepe3 MeEMOpaHy Tak)Ke OTHOCATCA K TpaHCMeMOpaHHBIM OenkaMm. Tak Kak
dbochomUmuIbI SIBISIOTCS €Ie U CHIPhEM ISl CHHTE3a MOJIEKYJT UMMYHHOUN CHCTEMBI,
HAJIMYME B HUX JKUPHBIX KUCJIOT B TpaHC-KOH(MOPMAIMU TMPUBOJUT K HAPYIICHUIO
OMOXUMHUU BOCTIAIUTEIBHBIX MPOIECCOB. [IOMUMO TMOBBIICHUS PUCKA PA3BUTHS
aTepOCKJIEpO3a U COMYTCTBYIOUIMX 3a00JIEBAaHUI CEpALIAa U COCYJIOB, TPAHC- U30MEPHI
NPUBOJAT K CHIKEHUIO YYBCTBUTEIBHOCTH KJIETOK MOKEIYAOUYHOU KEIE3bl K
WHCYJIMHY — pa3BUBaeTcsi AuA0ET 2-r0 THUIA, XPOHUYECKUX BOCHAIUTEIbHBIE
IpoLIECChl, OKUpeHue. Takum 00pa3oM, eclii BMECTO HOPMAJIbHOT'O CTPOUTENBHOIO
MaTepuaia Mbl IpejajaraéM opraHu3my OpaKOBaHHbBIE TPaHC-U30MEPBI, 00pa3yoTCs
nedeKTHbIe OMOJIOrMYECKUE CTPYKTYPbI, KOTOPbIE HAUMHAIOT AaBaTh COOM.

JInst yMeHbllleHUsI MOTPEeOJICHUs TPAHC-)KHUPOB HEOOXOAMMO HCKIIOYUThH M3
palMoHa TUTaHUS MaprapuHbl, NPOCMATPUBATh OSTUKETKM Ha MpPUOOpEeTaeMble
MPOAYKTBI HA MPEIMET COJICPHKAHUS B HUX TPAHC-U30MEPOB KUPHBIX KUCIIOT.

Takum oOpa3zoMm, MeponpuATHS 1O CHIDKEHHIO COJIEp>KaHWd B MHUIIEBON
MPOAYKIIUM KPUTUYECKH 3HAYUMBIX HYTPUEHTOB PEATU3YIOTCS MO TPEM OCHOBHBIM
HampaBlieHUsiM: 1) paboTa ¢ HaceJleHueM IO BOMpPOCaM 3I0POBOTO MUTAHUS; 2)
WH()OPMUPOBAHKE HACEICHHS O COJCPKAHUU KPUTHUECKH 3HAYMMBIX HYTPHUEHTOB B
MUIIEBOM TPOAYKIMHU; 3) COKpAIEHUE KOJHUYECTBA MPOAYKTOB, HCTOYHUKOB
KPUTHUYECKH 3HAYMMBIX HYTPUEHTOB B MEHIO OPraHW30BAHHbBIX KOJJIEKTUBOB.
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4.3. Yueonwvui nnan:

No | Tema KommuecTBO yacoB
JIEKIIASL | caM. MpakKT. | BCEro
pabota | pabora
1 BBosHOE 3aHATHE — HHCTPYKTaX 1 1 2

10 UCIIOJIb30BaHUIO CEPBUCOB
MPOTPaMMBbl, BXOJTHOE
TECTUPOBAHUE

2 Posp 1 3HaUMMOCTH ITHIIEBOTO 1 1 1 3
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dakTopa B COXpaHCHUU U
YKPETUICHUH 37I0POBbs HACETICHMUS,
npoduIakTHUKe 00JIe3HeH
[IUBUIA3AIIH, IPOMEKYTOTHOE

TECTUPOBAHUE

3 OcHOBBI (PU3HOTOTHH
MALLIEBAPEHUS, TPOMEKYTOYHOE 1 1 1 3
TECTUPOBAHUE

4 OCHOBHBIE KOMIIOHEHTHI MTUIIIH,

MIPOMEKYTOUYHOE TECTUPOBAHUE
5 Kputnuecku 3Haunmbie
HYTPUEHTHI B Pa3JIMYHBIX FPYIIIAx

MIPOTYKTOB, IPOMEKYTOUHOE I ! ! 3
TECTUPOBAHUE

6 Hrorosoe 3aHsaTue 1 |
Bcero 5 5 5 15
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[Ipunoxenue 1.
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Pucynok.-1. YncjaeHHOCTh 00y4aomuxcs B 001meo0pa3oBaTeibHbIX
opranmzanusax no P® B nuuamuke 3a 2012-2019 rr.

Taoauna 1. - UucJIeHHOCTh 00y4a0IuUXCcs B 0011e00pa3oBaTe/IbHbIX
opranu3anusx B JuHamMuke 1mo P@® u @eaepansubiM Oxpyram PO

Tepputopua 2012 2013 2014 2015 2016 2017 2018 2019

P® 13040412 [ 13266473 | 13886449 | 14341426 | 14785443 | 15258161 | 15766806 | 16138511

UeO 3029871 | 3110930 | 3241027 | 3339897 | 3459737 | 3588585 | 3697306 | 3815831

C300 1139883 | 1170260 | 1190591 | 1259353 | 1285698 | 1347893 | 1389542 | 1425863

jejole) 1257860 | 1314744 [ 1548683 | 1598603 | 1650501 | 1717324 | 1820804 | 1822813

CK®O 1113170 | 1129208 | 1146848 | 1170686 | 1198801 | 1221956 | 1287853 | 1312188

neo 2734610 | 2699489 | 2806562 | 2887380 | 2957437 | 3023509 | 3105018 | 3208782

YOO 1172810 | 1192783 | 1236945 | 1272445 | 1325590 | 1371839 | 1417720 | 1452411

CP0 1927236 | 1989979 | 2050417 | 2120161 | 2201885 | 2268581 | 2321420 | 2089361

A0 650928 | 645998 | 651188 | 678366 | 693059 | 706242 | 715222 | 1002691

Taoauua 2. - YucjieHHOCTH 00y4awmuxces 1-4-x kjiaccon
0011eo0pa3oBaTeJIbHBIX OPraHu3anuii B JuHamMuke 1no P@® u @eaepajibHbIM
Oxpyram P®

NPOrH03 nporHo3 nporHo3

Tepputopua | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Pd 5577426] 5696272 | 5597953 | 6223481 | 64678689 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | 7888377

L®0 1287180| 1334226 | 1382438 | 1428609 | 1489378 | 1551005 | 1605061 | 1677221 | 1718547 | 1773915 | 1829283

300 452896 | 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557

00 545350 | 563703 | 682687 | 703286 | 731689 | 753345 | 806614 | 807295 | 875419 | 9145659 | 953718

CK®0 468283 | 485193 | 502803 | 505830 | 522533 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072

neo 1150698 1137948 | 1198825 | 1243545 | 1300775 | 1343295 | 1390252 | 1433032 | 1474537 | 1518924 | 1563311

Yoo 516583 | 522828 | 540221 | 562992 | 585385 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276

C®0 833824 | 866747 | 892671 | 541071 | 970119 | 1018143 | 1041347 | 920407 | 1036499 | 1058534 | 1081369

Jilole] 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 391335 | 406689
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PucyHok - 2. YaenabHblil BeC NIKOJbHUKOB U IVIOTHOCTH HacejieHus no P® B
auHamuke 3a 2012-2019 rr.
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PucyHnok - 3. 3a60/1eBaeMOCTh CaXapHbIM JHA0€TOM J1eTell 1 MOAPOCTKOB
(o0mas) mo P® B nunamuke 3a 2012-2019 rr. (ua 100 TbIc. HaC.)
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Pucynok. — 4. CpeaqHeMHOroJieTHU NpupocT (yOblJIb) yPOBHS 3200/1€BA€MOCTH
neTeil U MOAPOCTKOB CAXapHbIM 1MadeToM
3a 2012-2018 rr. (8%)
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Taoauua 3. - Jlunamuka 3a00/1eBaeM0oCTH caxapHbIiM auaderom (Ha 100 ThIc.)

ﬂ.e"’;eppﬁmm 2014 | 2015 | 2016 | 2017 | 2018 MH(;S;‘?:;E Spf;”_lims ; PEI;I@HO
PO 987 |108,7] 1183 | 121.8| 1282 | 115.1

enTpatsabnt @O 115,81 128,3(136,9 | 138,9 | 1473 1334 1.16 2
Cenepo-3amammedt @O | 138.2 | 148.9] 166.1 | 1684 | 174.1 | 159.1 1,19 1
HOmaEt DO o6 |1173]1204 1273|1283 1179 0.74 3
Cesepo-Kaska3ckmit @O 451 | 52,9 | 60,5 | 62,4 | 65,1 57,2 0,49 8
[preomkckHit @O 94,6 | 103,91 113,5|116,2| 1232 110,3 1,93 S
Vpamscxzit GO 1177] 114 | 1254 133,7] 142,1 | 1266 115 3
Cubupeknit @O 835 | 90 |101,5(1062| 1173 99.7 0,79 6
JansseBocToHEL @O 804 [ 935 98,9 | 96,8 | 973 93,4 0,94 7
[Tponomkenne TaOIUITHI 3.

HOHI%SPIE;L‘I:H 2014 | 2015 | 2016 | 2017 | 2018 mgf;”;m g}m&;mz“;é P“PCFD“O
PO 25471 271 (2942 308 | 317 288.9

Henrpansreii PO 2839 | 309 | 328 | 341 [352.4| 3228 1,12 3
Cesepo-3amamseti @O | 3721 | 385 [401.7| 408 [432.6| 3999 1.38 1
FOwmpIif DO 2162 | 271 |282.6| 320 [301.9| 2783 096 5
Cesepo-Kasxascxkmi @O | 1191 | 140 |145.9| 150 | 147.8 1404 0.49 8
TprBomkckHit PO 256.1 | 259 |289.3| 291 (313.2| 2818 0.98 4
Vpamcxaii PO 3285 298 |334.4| 350 [366.2| 3354 1.16 2
Crbrpexuii ©O 2256 | 247 |280.1| 298 [(309.2| 271.9 0.94 6
TTamsHeBocTOHEIH OO 216 | 229 |246.6| 268 [255.4| 243.0 0.84 7
4000
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PucyHoxk - 5. 3a00J1eBaeMOCTb 0KHpPEHHEM Y JIeTeil M MOJAPOCTKOB (001miasi) 1no
P® B nunamuke 3a 2012-2019 rr. (1a 100 TbIc. HaC.)
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Cesepo-3anagHuiil @0 ‘ﬁ 04 Detn LlewTpanshsii @0 [A(0,9 I'ID,EI,pﬂCTJ(H
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LieHTpankHei ©0 _: 4,0 (OBl 00 | 6,8
Mpusonkcki @0 'iﬁj sepo-Kaskaackni ©0 i ?'.-:.’r
HOkHeli @O 6,5 Mpueomkckui ©0 - ?:3
Ceeepo-Kaexaacki 0 __Jﬁ 8.'0 CuGupckmit ©0 - I :
Po |46 | o |7 4
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PucyHok. — 6. CpeqHeMHOrosieTHUI NpUpoCT (YObLJIb) YPOBHS 3a00/1€BaeMOCTH
AeTeH M MOAPOCTKOB 0:KMpPEHHEM
3a 2012-2018 rr. (8%)

Taoauna 4. - /lnunaMuka pacnpocTpaHEHHOCTH OKUPEHUA Yy JeTeil U MOAPOCTKOB
(na 100 ToIC.)

Aetn 2014 2015 2016 2017 2018 \nfg?of:m Omsomene i Pﬁﬁr
" cpemH. no PO
TeppuTOpuA o PO
P@ 11084 | 1203,0 | 12104 | 12589 | 13115 | 12184
IenTpanersii O 1161,9 | 12417 | 11733 | 1198,6 | 12527 | 1205.6 0,99 5
Cegepo-3amagnsri OO 1251.6 | 14516 | 1418.8 | 1523.1 1547 1438.4 1.18 1
HO#x#np1 @O 10926 | 1176,7 | 12948 | 1386.7 | 1481.5 | 1286.,5 1.06 4
Cerepo-Karka3sckuit @O 4619 565.9 5472 598 609.6 556.5 0,46 8
[pusomzckwit @O 1273.4 | 13657 | 1400,6 | 14743 | 1542.1 | 1411.2 1.16 2
VYpansckuii @O 11588 | 1169,3 1207 12276 | 12764 | 1207.8 0,99 6
Cubnpcknit @0 11714 | 1321,3 | 13574 | 1379.5 1482 13423 1.10 3
JaasreBocTOUHEIH @O 819.7 824.3 758 731.9 836.6 794.1 0.65 7
HOAPOCTKM Cpeme- | OtHOmenHe | Paar
2014 2015 2016 2017 2018 |\ moromets| x cpem.mo | mo
TeppuTOpEA Hi PO PO
PO 27206 | 2935 | 30353 | 32104 | 35236 | 30850
HentpansHeii @O 20854 | 31373 | 3066,1 | 3087,6 | 30982 | 30749 1,00 5
Cegepo-3anazusii @O 3552,2 | 38169 | 3883 | 4376,5 | 4137.9 | 3953.3 1,28 1
FOxHEL DO 29609 | 31821 | 3408,6 | 36662 | 3763 | 33962 | 110 | 3
Cenepo-Kapkasckmii ©0 | 11754 | 14965 | 13602 | 16362 | 15209 | 14378 | 047 | 8
[IpuBomkckuit ©O 28728 | 3073,3 | 3376,8 | 3645,7 | 37698 | 33477 1,09 4
Vpanscknit @O 2591,7 | 27993 | 2920,1 | 30239 | 2996 | 2866,2 0,93 6
Cubnpexmii @0 2861,3 | 31483 | 3308,9 | 3398,6 | 5854,6 | 3714.3 1,20 2
TlaTbHeBoCTOuHELH DO 17395 | 1838.1 | 17992 | 17002 | 2158.1 | 18470 | 060 | 7




