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[Tpunoxenue 2

VYTBEPXJIEHA
npuka3zom PocriorpedHaazopa
oT Ne

OBYYAIOLIASA (ITPOCBETUTEJBbCKAS) IIPOI'PAMMA
110 BOIIPOCAaM 30POBOI0 MUTAHUA
A1 1eTed HIKOJbLHOI0 BO3pacTa

I. O0mue nos10KeHUs

OOyyaromiasi MPOCBETUTENbCKA NporpaMma g IIKOJbHUKOB «OCHOBBI
3I0pOBOTO  TUTAHUS» TMpeaHa3HaueHa g oOywaromuxcss (5-11  kiaccos)
o0ureo0pa3zoBaTenbHbIX opranuzanuil. [[porpamMmma paspabotana B 1eNsIX peaiu3aluu
denepanpHOorOo TpoekTa «DOPMHPOBAHHWE CHUCTEMBI MOTHUBAIIUM TPAXKIAH K
3I0pOBOMY 00pa3y >KM3HHU, BKJIIOYas 3J0pPOBOE MHUTaHHME M OTKa3 OT BPEIHBIX
npuBbluek (YKperuieHue OOIIECTBEHHOIO 3JI0pOBbsi)» HAIMOHAIBHOIO MPOEKTa
«Jlemorpadusi» u B coorBerctBum ¢ [lmanom meponpusituii Pocorpebnamzopa mo
peai3anuu MeporpusiTUid (eaepanbHOro MpoekTa «YKpemieHue 0OIIeCTBEHHOIO
3nopoBes» Ha 2019 rom wm mepcnexktuBHbIM nepuon  2020-2024  ropos,
yTBEpKJIEeHHbIM TpukazoM Pocrorpednanzopa ot 25.01.2019 Ne 29, nns pemenus
3a1ay o (OpMHPOBaAHUIO Cpenpl, CIOCOOCTBYIOLIEH MOBBIIIEHUIO
UHGOPMHUPOBAHHOCTH TPAXkTaH 00 OCHOBHBIX MPUHITUTIAX 3]JOPOBOTO TUTAHUSI.

B nporpamme npejacrtaBieHa mHpopmanusi 00 OCHOBax 3/J0pOBOIO MUTAaHMUS,
3HAYMMOCTH BUTAMHUHOB M MUKPO3JIEMEHTOB JJIsI TAPMOHUYHOTO POCTa U Pa3BUTHS,
PAIMOHAILHOTO PEeXUMa IMUTAHUS, BBIPAOOTKH 3/I0POBBIX MHIIEBBIX CTEPEOTHUIIOB
MOBEJICHUSI ¥ TTUIIEBBIX MPUBBIYEK HA 3TANE POCTA U Pa3BUTHUS peOEHKA.

I1. esieBoit pa3aed

2.1. AkKmyanbHoCmb RPOSPAMMOBL.

310pOBOC MHTAaHUE SBISACTCS OAHUM W3 0a30BBIX YCIOBHUW 3/J0pPOBbS JCTEH,
dbopMHUpPYET 3I0pPOBBIC CTEPEOTHUIIHI THUTAHUS, 30pPOBOE TIHIINEBOE IOBEACHUE
MOJIpacTaloNIero MOKOJEHUsI Ha IEPCIEKTUBY. B HacTosIIee Bpemsi y 3HAUUTEIbHOTO
YHCIIa ICTeH YK€ K IMKOJbHOMY BO3pacTy (POPMHUPYIOTCS MATOJIOTHYECKHUE TTUIICBBIC
MIPUBBIUKH - H30BITOUYHBIN IO KAJOPUHHOCTH Y)KUH, Upe3MEPHOE MOTPEOICHNE COT U
caxapa, JIETKHX YTJIEBOJIOB (IIPEANOYTEHHUE MPOMYKIMU C BBICOKHM COJIIEpPKaHUEM
caxapa (KOHIUTEPCKUE W3MEIUs, CIAJKWUE BBINICYKA W HAMWUTKH), JKApa U COJHU
(xombacHbie W3AENHUsI W COCUCKH, QacT-Qya), OTMEUAIOTCS 3HAYHUTENbHBIE TI0
NPOJAOJKUTEIIPHOCTH  TEPEPBIBBI  MEXKIY  OCHOBHBIMH  NPHUEMaMH  ITHIIIH,
MHO)XECTBEHHBIC ~ HEYIOPSAIOYCHHBIC  TEPEKYyChl. IJTO  TOBBIIIACT  PUCKH
(opMUpPOBaHUS MATOJOTHH KETyT0YHO-KUAIIIEYHOTO TPAKTa, SHIOKPUHHON CHUCTEMBI,
YBEIUYMBACT PHUCK PA3BUTHSA CEPIACYHO-COCYIUCTHIX 3a00eBaHUN, W30BITOYHOM
Maccel Tema, caxapHoro auabera. IloaTBepkneHwem TPOOJIEMBI  CIyXKaT
peTHCTpUpYEMbIC TIOKa3aTeau 3a00JIeBaGMOCTH JIETEH W TIOJIPOCTKOB CaXapHBIM
nuabeToM u oxxupenueM (puc.1).
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Puc.l. lunamuka o01eii 3a00/1eBaeMOCTH JeTeil ¥ MOAPOCTKOB
3a 2014-2018 rr. (Ha 100 TbIC. HaC.)

Bropoii acnekT mnpoOiembl - HEIONOJy4YeHHE JAETbMH Ha JTane pocra U
pa3BUTHS HEOOXOAUMOIO KOJIMUYECTBA OCHOBHBIX MUTATEIbHBIX BELIECTB, MUHEPAJIOB,
BUTAMUHOB, YTO TaK)XE€ MOXET IMOCITYKUTh NMPUYMHON (POPMUPOBAHUS HAPYIICHUN
3I0pPOBBSI ICTEH, B IEPBYIO OYEPEh ITO - 3a00JeBaHMsI, O0YCIOBIECHHBIC TePUITUTOM
OMOJIOTMYECKH IIEHHBIX BEHIECTB B pallMOHE €XKEJHEBHOIO NHUTaHUS peOeHKa,
CHUKEHUE YMCTBEHHOM U (pu3nueckoil paboToCnoCOOHOCTH JeTei, KOTHUTUBHBIX U
(GYHKITMOHATBHBIX BO3MOKHOCTEH PACTYIIETO OpraHu3Ma.

B 2019 roxy denepansueiM 3akoroM o 01.03.2020 N 47-03" 65110 BBEICHO
MOHATUE 3/I0POBOI'0 MUTAHUS, MPEAyCMaTpUBarollee 00sA3aTENbHOCTh peaTnu3aliu
psa TPUHIUIIOB, B TOM 4ucie: 1) MCHOIB30BaHME B MEHIO ONIOJ, PElEenTyphl
KOTOPBIX, NpPelyCMaTPUBAIOT COXPAHHOCTb HCXOJHOW OHOJOTMYECKOW IIEHHOCTH
NUIIEBBIX MPOAYKTOB, NHUIIEBBIX IMPOAYKTOB CO CHHUXEHHBIM COJEpPHKAHUEM
HACBIIIEHHBIX JKUPOB, MPOCTHIX CaxapoB, MOBAPEHHOW COJHM, a TaKXKe MHUIIEBbIX
MIPOJYKTOB, OOOTAIICHHBIX BUTAMHHAMH, MHUIEBHIMU BOJIOKHAMU W OWOIOTHYECKU
aKTUBHBIMU  J00aBKaMu; 2)  COOTBETCTBHME  DHEPreTUYECKOM  IIEHHOCTHU
sHEepro3arparaM, XMMHUYECKOro cocTaBa OJOJ - (PM3HOIOTMYECKUM MOTPEOHOCTAM
OpraHu3Ma B Makpo- ¥ MUKPOHYTPHUEHTAX; 3) pazHooOpa3ue MEHIO; 4) ONTHUMAJIbHBIN
pPEXKUM MUTAHUS; 5) COONIOJIEHNE CAaHUTAPHO-ITUAEMUOIOTUYECKUX TPEOOBAaHUN Ha
BCEX ATamax oOpalleHUs MUILIEBBIX MPOAYKTOB (TOTOBBIX OII0N); 6) HCKIIOYEHUE
UCTIOJIb30BaHus (agbCU(UIIMPOBAHHBIX MUIIEBBIX MPOITYKTOB.

B Crparerun mnoBbIIIEHUS KadyecTBa MUILEBOM NpoAYKUUM B Poccuiickoit
®enepanuu 10 2030 roga, BBEAEHO OINPEIEICHUE KAYeCTBA MUIIEBBIX MPOJIYKTOB,
orpezensieMoe Kak COBOKYMTHOCTb MOTPEOUTENbCKUX CBOUCTB ((hHU3UKO-XUMHUYECKHE,
MUKPOOMOJIOTUYECKHE W OPTraHOJENTUYECKUE), DHEPreTHYECKYI0 | MHUIIEBYIO
[IEHHOCTh, CIIOCOOHOCTH YAOBIIETBOPSTH MOTPEOHOCTH YeEJIOBEKa B IMHUINE TMPHU
OOBIYHBIX YCJIOBHUSIX HCMOJB30BAHUS B LENSAX OOECIICUCHHS] COXPAHEHHUS 370POBbS

! ®denepanpublii 3akoH oT 01.03.2020 N 47-®3 "O BHecenuun n3menenuii B ®eaepanpHbiil 3aKoH "O
KayecTBe M 0€30MacHOCTH MHUIIEBBIX MPOAYKTOB" u ctarbio 37 dexnepanbHoro 3akoHa "OO
obOpazoBanuu B Poccuiickoit @enepammn"
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YesloBeKa.

Bompockl opranuzaiuu paboThl ¢ IEThbMHU U TIOJIPOCTKAMU, UX POJAUTEISIMH T10
NOMYJISIPU3alMK 3HAHUN O 3I0POBOM MHIIEBOM TOBEICHHUH, 3JJOPOBOM MUTAHWH, HA
dboHE pETUCTPUPYEMON TWHAMHKH PACIPOCTPAHEHHOCTH OXXHPCHHUS, CaxXapHOTO
nuabera, a TakkKe MPUHATHIX HA TOCYJAPCTBEHHOM YPOBHE CTpPATErHueCKUX
JIOKYMEHTOB 110 OpraHU3alluy MUTAaHUuA J€TeH, TPUOOPETAIOT 0CO0YI0 aKTyalbHOCTb.

B caHMTapHO-TIPOCBETUTENHCKON MpOrpaMMe TpencTaBiieHa uHpopManus 00
OCHOBaxX 3/IOPOBOI0 MHUTaHUS, 3HAYUMOCTH BHUTAMHHOB W MUKPORJIEMEHTOB JJIsi
TApMOHUYHOTO POCTa M Pa3BUTHS, PAMOHAIBHOTO PEKWUMa TMUTAHUS, BBIPAOOTKH
3JI0POBBIX MUIIEBBIX CTEPEOTHUIIOB TTOBEJICHUS U MUIIEBBIX MPUBBIUEK HA dTAIe PocTa
U pa3BUTHUA pPEOCHKA.

2.2. Ilenv npozpammer.

dopmupoBaHUe y 00y4YalOMUXCSl 3HAHUNA 00ECIEYMBAIOIIMX UM OCO3HAHHYIO
noTpeOHOCTh B 370POBOM MHTAHWU KaK OCHOBHOM OJJIEMEHTE 3J0pOBOTO 00pasa
KHU3HU.

2.3. 3a0auu npozpammot.

1. OcBoenne OOyYarONIMMUCS 3HAHUKA O POJIM M 3HAYUMOCTH IHIIEBOTO
dakTopa B COXpaHEHHMU U YKPEIUICHUH 3J0pPOBbSl HACEICHUs, NPO(UIAKTUKE
0oJ1e3Hel HUBHIIA3AINH.

2. @®opmupoBaHue 6a30BbIX 3HAHUI 00 OCHOBAX (DU3UOJIOTUH MUILIEBAPECHUS U
3HAYMMOCTH PEKHUMa IHTAHMS, OCHOBHBIX KOMIIOHCHTOB ITHIMA W KPUTHYECKU
3HAYMMBIX HYTPUEHTOB B MPO(DIIAKTUKE HAPYIICHUH 3I0POBbs, O0OYCIOBICHHBIX
MUIIEBBIM (PAKTOPOM.

3. @opmupoBaHue y JeTell HEOOXOMMMBIX HABBIKOB OOECIICUYHMBAIOIINX WM
OCO3HAHHYI0 TOTPEOHOCTh B 3/I0POBOM IMHUTAHUM KAaK OCHOBHOM 3JIEMEHTE 00pasa
KHU3HU.

2.4. lleneeas ayoumopus npozpammet.

O6yuarommecss  5-11  kimaccoB  0011eo0pa3oBaTelbHBIX — OpraHU3allNi,
PaObOTHUKH OOIIECTBEHHOT O MUTAHUS, POAUTENIN 00YUYaIOLIUXCS.

2.5. Mexanu3smol peanuzayuu npozpammol.

[Iporpamma peanm3yercs B (opMe TEMATHUYECKUX KIACCHBIX YacoB,
POIUTEIHCKUX COOpaHUi, MHBIX OPTaHU3AIMOHHBIX MEPOTIPUSITHIA.

2.5.1. Pazpabomka npozpammeol.

[Tporpamma COCTOUT u3 YeThIpeX TEMaTUIECKUX pas3enos,
pelyCMaTPUBAIOIIMX OCBOEHHE OOY4YaIOMIMMHCS 3HAHUM O POJIM M 3HAYMMOCTHU
nuIeBoro ¢akropa B COXpPAaHEHWM W YKPEIUICHWUH 370pOBbS  HACEIICHUS,
npodunakTuke Oone3Hed NHMBWIM3ANUMK; (GOpMHUpPOBAaHWE Oa30BBIX 3HAHWK 00
OCHOBaxX (DU3MOJIOTUM MHUILIEBAPEHUS W 3HAUYMMOCTH PEKHUMA MHUTAHMS, OCHOBHBIX
KOMITOHEHTOB THINA W KPUTHYCCKA 3HAYUMBIX HYTPHEHTOB B TMPO(IIAKTHKE
HapyIIEHUH 370pOBbs, OOYCIOBJIEHHBIX NHUIIEBBIM (akTopom; GopMHUpOBaHKE
HEOOXOAUMBIX  HABBIKOB  OOECMEUMBAIOIMIMX  OOYYaIOIUMCSI  OCO3HAHHYIO
NOTPEOHOCTH B 3/TOPOBOM MUTAHUH KaK OCHOBHOM 3JIEMEHTE 00pa3a >KU3HHU.

2.5.2. Buedpenue npozpammot

Buenpenne mnporpamMMmbl OCYIIECTBISIETCST Ha 0Oa3ze 001eo0pa3oBaTeIbHbIX
OpTraHU3aIUN.
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2.5.3. Peanuzayus npozpammel.

OcHOBHbIE (POPMBI peanu3aliy MPorpaMMbl - TEMAaTUYECKHE KIACCHBIE Yachl,
pOIUTEIBCKUE COOpaHUsl, WHbIE OpPraHW3AIlOHHBIE MEPONPUSITHS, MPOBOJUMBIE
COBMECTHO C 00YUYaIOIIMMUCS U POAUTEISIMHU.

2.6. ITnanupyemuie pe3ynbmamol 0C60EHUA NPOZPAMMDBL.

[Iporpamma  mpeaycMaTpuBaeT  KOMIUIEKCHOE  PAacCMOTPEHHUE  BOIPOCOB
3I0pOBOI0 NUTAHUS, O3HAKOMIIEHHME C NOPUHIUIAMU 3J0pOBOTO  IHUTAHMI,
3HAYMMOCTBIO 37I0POBOTO MUTAHUSI B NPOdUIaAKTUKE HAPYIICHUH POCTa U Pa3BUTHS,
pucka ¢hopMupoBaHus 3a00JI€BaHUMH.

B pesynbrate ocBocHUs OOyuaromied (IPOCBETHTENBCKOM) MpPOrpamMMbl Y
Oo0y4aromuxcs JOKHBI ObITh C(HOPMHUPOBAHBI HEOOXOAMMBIE HABBIKA W YMEHHWS,
o0eCreurBaoIIie JEeTsIM OCO3HAHHYI0 MOTPEOHOCTh B 3J0POBOM NHUTAHHMM, Kak
OCHOBHOM JJIEMEHTE 3JI0pOBOr0 00pas3a KHU3HU, COCTABJICHHUS PaIMOHAIBHOIO
peXuMa JIHS U palMoHa 3J0pOBOr0 MUTAHUS.

II1. Conep:xaTesibHBIN pa3e

3.1. Obuee codepocanue npozpammol.

OOyuaromiass (POCBETHTENbCKAS) MporpaMMma BKJIHOYACT TPU JIOTHYCCKH
B3aMMOCBSI3aHHBIX 0JIOKa, U3JI0’)KEHHE KOTOPBIX MPeyCcMaTpUBAET:

1) poib W 3HAYMMOCTh MHIIEBOrO (haKTOpa B COXPAHCHHWH W YKPEIUICHUU
310pOBbsI HACEJIEHUS, TPOPUIAKTUKE OOJIe3HEN LIMBUIIM3ALIUN;

2) ¢usHnoNorus MHILEBApEHUs M 3HAYMMOCTH PEXUMa MHUTaHUS, OCHOBHBIX
KOMITIOHEHTOB TMHWIIA ¥ KPUTHYECKH 3HAYUMBIX HYTPUEHTOB B MPO(HUIAKTHKE
HapyUIEHUH 310pOBbsl, 00YCIOBIEHHBIX MUIIEBBIM (PAKTOPOM;

3) ¢opmupoBaHue y neredl HEOOXOJUMBIX HABBIKOB OOECIEUMBAIOIIUX WM
OCO3HAHHYIO MOTPEOHOCTh B 3/IOPOBOM INMHUTAaHUM KaK OCHOBHOM 3JIEMEHTE 00pasza
KHU3HU.

OcHoBHast o0yd4arolasi 4acTh MPOrPAMMbl MOXET PEaTu30BbIBATHCS KAaK B
O4YHON (opMe, Tak B AUCTAHIMOHHOU (Gopme oOyueHus. IIpaktuyeckue 3aHATHS,
HAIlPaBJICHHBIC HA YCBOCHUE IONYYEHHBIX CaMOCTOSTEIbHO (WIM B KOJUICKTHBE)
HOBBIX 3HAHUU MPOBOIATCA B (DOPME KIACCHBIX YACOB, POAUTEIBCKUX COOpaHUN U
MHBIX OPraHU3alMOHHBIX MEPONPUATUH.

B pesynbraTe ocBOeHHs oOOydaromiei (TPOCBETUTENBCKOM) MPOrpaMMbl Y
o0yyarouuxcs JOMKHBI C(hOPMUPOBATHCS HABBIKM MOCTPOCHHUS M OLIEHKH pallioHa
3J10pOBOIO IMTUTAHUA.

3.2. Dmanst peanuzauyuu nPoOPAMMbL.

OOyuaromiast (IPOCBETHTENbCKAS) TMpOrpaMMa pealu3yeTcsi B TEUCHHUE
yueOHoro roja, ¢opma mnpenojgHeceHusi 0a30BOM HMH(OpPMALMU TMPETyCMATPUBAET
y4eT HUCXOJIHBIX 3HAHMN oOywaromuxcs. lcxogHple 3HaHUS OLEHHMBAIOTCA IO
pe3ysbTaTaM BXOJHOTO aHKETHPOBAHUSA, MPOMEKYTOUHBIE UTOTU U UTOTH OO0yUECHHUS
3a roJi OLIEHUBAIOTCS MO PE3YJIbTATAM BBIXOJHOI'O TECTOBOTO KOHTPOJIS.

IV. Opranu3anoHHbIH pa3aet
4.1. Oobuwue pamku opzanuzayuu odyuaouiezo npoyecca.
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[Iporpamma paccuntana Ha 15 ydeOHBIX YacoOB W MPEANOJAraeT pa3iHyHbIe
BUJIbl JIEATEIBHOCTH Yy4YalUXCsl (MPOCIYIIMBAHUE JIEKIUH, CAMOCTOSTEIbHYIO MU
MPAKTHYECKYIO pabOTYy, BHIMOIHIEMYIO KOJUIEKTHBHO U CAMOCTOSITEIBHO).

B pamMkax wu3yuyeHuss mNporpamMmbl HCHOJb3yeTcs 0a3oBas HHPpOpMaLUs
OpUBEACHHAs B  IporpaMme, a TakXKe PEKOMEHJIOBAaHHbIE  IPOrPAMMON
JIOTIOIHUTEIIbHBIE JINTepaTypHble UCTOYHUKU. [lpuBeneHue B mporpamme 0a3oBoi
uHboOpMaIny, JeaeT €€ MaKCUMajIbHO YAOOHOM B MPAaKTHYECKOM HCIIOIb30BAHUU.
JUiss CaMOKOHTPOJISI YCBOEHHUSI TIOJIYyYEHHOW MH(POpMALMU PEKOMEH]IYETCS OTBETUTH
BOIIPOCHI IO TEME.

TexHnomornyeckoe oOecreueHue TMpOorpaMMbl MOJpa3yMeBaeT Hajlu4yhe B
y4eOHON  ayauTOpUM  MPE3CHTAIMOHHOM  TeXHUKUM  (IPOEKTOp,  JKpaH,
KOMIIBIOTEP/HOYTOYK), a TaK)K€ BO3MOKHOCTH MOJAKIIOUEHUS K ceTu MHTepHeT.

4.2. Cooepotcanue yueonozo Kypca.
4.2.1. Tema Ne 1 «PoJib ¥ 3HAYMMOCTH MUILEBOT0 GaKTOPAa B COXPAHEHUM U
YKpenJieH!uH 310POBbs HaceJeHusl, NPoPUIaKTHKe 00/1e3Hel IUBUIN3AN D)

Heab: PaccMoTpeTh posib M 3HAYMMOCTh IUILEBOTO (PaKTOpa B COXPAHEHUU U
YKPEIUIEHUH 37]0pOBbsl HaceaeHusl, NpouiIakTUKe O0JIe3He HUBUIU3ALIH.

KoHTpoJibHbIE BONIPOCHI:
1. Ot 4dero 3aBUCUT NOTPEOHOCTh OPraHMW3Ma B OCHOBHBIX B MHUILEBBIX
BEIIECTBAX, BATAMUHAX U MUKPOAJIEMEHTaX ?
2. Kaxwe BbI 3HaeTe 00JI€3HA IUBWIIM3AITUNH, TTIOUEMY MX TaK HA3bIBAIOT, B YEM UX
NpUYKHA, OCHOBHBIC HATIPaBICHUS MPODUTAKTUKH ?
3. Kaxoe BnusiHuE Ha 310pOBbE YETTOBEKA UMEET COXPAHEHUE U PE3KOE
W3MECHEHUE MHIIEBBIX TPAIUIIUNA TUTAHUS ?
UTto nmoHuMaeTcs 1o 3//0pOBbIM MUTaHUEM?
HazoBuTe OCHOBHBIE TPUHIIUIIBI 3J0POBOTO MUTAHUS?

a s

CnpaBouHble MaTepHaJbI 110 TeMe:

[TuTanue ABISETCS BaXHEUIITUM IMPOIIECCOM B JKMU3HH YeNIOBEKa, 0OeCcTieunBacT
KH3Hb, & BMECTE C Heil ¥ (DyHKIMOHHPOBAHIE BCEX CHCTEM TOMEOCTa3a’, BKIIOUAs
rapMOHUYHOE pa3BUTHE, (HOPMUPOBAHHWE HHTEIIIEKTA, PEATU3AINI0 BCEX JKU3HEHHO
HEOOXOIMMBIX (PYHKIMHI YernoBeka. [103ToMy MBICTB O TOM, YTO YEJIOBEK €CTh TO, YTO
OH €CT, JIEWCTBUTEIBHO CHpaBeIuBa. Tak, CO 3I0POBOM MHIIEH YEIIOBEK MOXKET
oOecrieuuTh cebe TapMOHUYHBIA POCT W pPa3BUTHE OpPraHWU3Ma, C HE3TOPOBOM —
HapyIIEHUS! Pa3BUTUA U OOJIE3HHU.

[ToaTOMy M3 MOKOJEHUs B MOKOJEHUE YEJOBEK YAENAeT OOJbIIOe BHHUMAHHE
MEINKO-OMOIOTHYECKUM aCTIeKTaM MUTAHUs, KAYECTBY M KOJIMYECTBY MOTPEOIIEMbIX
MUIIEBBIX MPOAYKTOB. [IHIlleBbIe MPOIYKTHI MPU BKIOUCHUHN WX B PAIIMOH MUTAHUS
00€eCIeYnBaIOT OPTaHU3M YEJIOBEKA YHEPTeTUYECKUM U TIACTUYECKUM MATEPUATIOM,

> TomeocTa3 - CIOCOOHOCTh COXPAHATh IIOCTOSHCTBO BHYTPEHHETO COCTOSHHS OpraHU3Ma
IIOCPEICTBOM CKOOPAMHUPOBAHHBIX PEAKIMI, HAMPABICHHBIX HA MOJJEPKAHUE IUHAMUYECKOIO
paBHOBECHS BHYTPEHHUX IIPOLECCOB.
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MOAYJUPYIOT  ONTHUMajlbHble  (U3UOJIOTUYECKUE pEaKIMd Ha  BO3JCHCTBUE
SHJOTEHHBIX W DK30TCHHBIX (PAKTOPOB, CIOCOOCTBYIOT MOIIEPKAHUIO 3I0POBBSI,
CHIDKAIOT PUCKW BO3HUKHOBEHUS 3a00JIeBaHUM, YCKOPSIOT MPOIECCHl PEadMIUTAIINU
Y BBI3JIOPOBJICHUS.

B cocraB mpoaykToB TMTaHUS MOMUMO OEIKOB, >KUPOB, YTJIEBOIOB, BOIBI
BXOJISIT MUILIEBBIE BOJIOKHA, (PPYKTOOIUTOCAXapHUIbl, CAXapOCIUPThl, AMUHOKUCIIOTHI,
MENTH]Ibl, MUHEPaJIbl, BATAMUHBI, U30IPEHOU Ibl, HEHACBIIIICHHBIE JKUPHBIE KUCIIOTHI,
XOJIMHBI U JPYrue BellecTBa U coelAuHeHUs. Ha pasHbIX 3Tamax pocta U pa3BUTHS,
IIPU BBIMOJHEHUH PaboT, XapaKTepU3YyIOIUXCcs pakTopaMu BPEIHOCTH, Pa3TUYHBIMU
YPOBHSMH JBUTATEIIbHOW aKTUBHOCTH, MOTPEOHOCTh B BBINICYKA3AHHBIX IMUIIEBHIX
KOMITOHEHTaX JIOCTaTO4YHO crnenuduyna. Mexay KOMIIOHEHTaMU TMHUILIHA CYIIeCTBYET
CIIOKHAsI CHCTEMA CHHEPTHYHbIX M aHTArOHHCTHYECKHIX  B3aHMOOTHOLICHHIA.

B npomecce 3BonOIMU Yy JKHMBBIX OpPraHU3MOB CGHOPMHPOBAIUCH BHauaje
MepBUYHBIC 0A30BbIE, a 3aTeM 00Jiee CI0KHBIE BTOPHYHBIE MEXaHU3MBbI TIOJIJICPIKAHHUS
romeoctaza. Ilocie oOpa3oBaHus  BOJbI, pAacTBOPEHHs B  HEW  COJICH,
NPUCYTCTBYIOIIUX B 36MHOM KOpE€, a B MOCJIEAYIOIIEM C MOSBICHUEM JPEBHEHUIINX
aHA’POOHBIX MHKPOOPTAaHM3MOB Ha 3emyie TOSBUINCh M CTajld pPa3BUBATHCA
npocTelime, a 3aTeM U Bce 0ojiee CIIOKHBIE JKMBbIE OpraHu3Mbl. HepocTaTok winu
M30BITOK MUIIEBBIX CYOCTPATOB CIYXHUT CHUTHAJIOM JJisi 0a30BbIX MEXaHU3MOB
NOJJIEPKAHUSI TOMEOCTa3a, BOBJIEKAET UMMYHHYIO M HEHPOIHIOKPUHHYIO CHUCTEMBI
peryJsiuy TOMeocTa3a OpraHu3Ma 4ejioBeKa, ONpeaeisieT BO3MOKHOCTH aanTaluu
K MEHSAIOLIUMCS YCJIOBHUSM BHEIIHEN M BHYTPEHHEN Cpelbl. MeHssl KOJIMYECTBEHHOE
COIEp)KaHME W  COOTHOIIEHWE TNOCTYHAKOIUX C  MOPOAYKTAMU  MUTAHUS
) YHKIHOHANBHBIX HHIPEAMCHTOB’, PETYIHPYIOTCS MPOLECCH, MPOUCXOMIIINE B
OpraHax M TKaHsX.

BrisiBiieHuE OaronpusTHBIX B3aUMOOTHOIICHUN MEXKIY W3BECTHBIMU M BHOBB
OOHapY>KUBAEMBIMH THINEBBIMA PETYJISATOPHBIMA KOMIIOHCHTAaMHU # (DYHKIUSIMU
OopraHu3Ma 4eJoBeKa, YCTAHOBJIECHHWE MEXaHM3Ma ITHUX B3aUMOOTHOIICHHUH, HAYYHO
000OCHOBaHHOE€ HMX KOMOWHUPOBAHHUE SIBISICTCS B HACTOAIEE BpEMS OJHUM U3
CTPATETUYECKUX HAIpaBJICHUN pa3BUTUS HWHIYCTPUU TMPOAYKTOB OOIIETO U
(G YHKIIMOHAIBHOTO TTUTAHMUS.

B mnacrosmee BpeMs mpoayKThl (DYHKIIMOHATBLHOTO TMUTAHUS COCTABISIOT HE
oonee 3% Bcex M3BECTHBIX MHUILIEBBIX MPOAYKTOB. B Ommxkaimue 15-20 jer moss
(GYHKITMOHATBHBIX TPOAYKTOB MOXKET T0CTHYh 30% BCEero mpoayKTOBOTO PhIHKA, OHU
MoryT Ha 35-50% BBITECHUTH TPaIUIIMOHHBIC JIEKAPCTBEHHBIE MpenapaThl u3 cepbl
peanuzanuu. Ha cerogHsmuHuii  J1eHb, (QYHKIMOHAIbHBIE TPOIYKThI SIBIISIOTCS

% Cumeprusi - 9T0 TONE3HOE B3aMMOIEHCTBHE, (BPEKT OT KOTOPOro MPEBOCXOAHT CYMMApHOE
JICCTBUE NOOJUHOYKE.

* AHTAarOHM3M — B3aHMHOE [IOaBIICHHE S((EKTOB, PETHCTPUPYEMBIX ITOOIHHOUKE.

° DyHKIUOHATLHBIE MHIPEIUEHTHl - BUTAMHUHBI, MUHEpAJIbHbIE BELIECTBA, MOIMHEHACHIIICHHbIE
KUPHBIE KUCIIOTHI, MUIIEBHIC BOJIOKHA, aHTHOKCUAHTHI, & TAK)KE MHTPETUCHTHI TPOOHOTHYECKOTO
(budpumodakrepun, JTAKTOOAKTEPUH, COCTABISAIONIMEC HOPMAJIbHYI0 MHUKPO(IOPY KHUIICYHHKA
YeJI0BeKa) U MPeOHMOTHYECKOro (CTUMYIUPYIOIIHE POCT COOCTBEHHOW MHKPO(MIOpPHI KHIICYHUKA)
JEUCTBUA.


http://official.academic.ru/2663/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B
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CYILLIECTBEHHBIM DPE3EPBOM YBEJIIMUEHHS CPEIHEN NPOJOIIKUTEIBHOCTH AKTUBHOM
KU3HU HACEJICHUS.

310pOBbE — DTO TAaKOE COCTOSIHHE 4YEIOBEKAa, KOTOPOE IIO3BOJISIET €MY B
KOHKPETHBIX YCJIOBUSX YyBCTBOBATh C€0s ¢ PU3NYECKOM, ICUXUYECKOM, COLIMAIBHON
M HPaBCTBEHHOH TOYEK 3peHusi Hanbojee KOMGPOPTHO. Y 310pOBOro 4vejaoBeKa Ha
ONTUMAJIBHOM YPOBHE B COOTBETCTBUM C BO3PACTHHIMM HOPMAMHU U TMOCTOSIHHBIMHU
W3MEHEHUSAMU BHYTPECHHEW, BHEIIHEHW M COLMAJIBHOW CpEIbl OCYILECTBIIAIOTCS BCE
ero ¢gusnonornyeckue GyHKIHUU U MOBEICHYECKHE peakiuu (poxkKIeHHE, pa3BUTHE,
CO3JlaHME€ W BOCIIUTAHME TOTOMCTBA, BBDKMBaHWE, (U3NUECKas, JIyXOBHas U
cCollMalibHAs aJanTanus). JDTO O03HA4YaeT, YTO YEJIOBEK, Y KOTOPOr0 HET HHUKAKHX
0OJIE3HEHHBIX OUIYIIEHUH, KOT/la €ro OpraHbl M TKAHW pabOTalOT, BBIMOJHSS CBOU
GyHKIIUY B TOTHOM 00beMe (0€3 OrpaHudYeHU ), MOXKET CUMTATh CE0s 3710pPOBHIM.

AHanu3 mokaszarenei, XapaKTepu3YIOIHUX 3/J0pPOBbE HAcCeIeHUs yOeIUTeabHO
CBHJICTEIILCTBYET O HEYKIIOHHOM POCTE YHUCIa JINL, CTPAJAIOIINX WIM CKIOHHBIX K
pa3nUYHBIM 3a00JIE€BAHUSAM, MPEXKIEC BCErO K TaKUM, KOTOPBIC MOJTYYWIN HA3BaHHE
«Oonesnedt nuMBWIM3anuu». K HUM  clemyeT OTHECTM TaK Ha3blBaeMble
ONMMOPTYHUCTUUECKUE WH(MEKINH, TOpPAKAIONIUE HOBOPOXKIACHHBIX U OOJBHBIX,
HaxXoJsIUXCSl B CTalMoOHapaxX, OOJe3HM  CHCTEMbl  KpPOBOOOpallleHHUs,
OHKOJIOTMYECKHE 3a00yieBaHUsl, MOYEKAMEHHYI0 U JKETYEKaMEHHYIO OOJIe3HH,
OpOHXHMAJIbHYIO aCTMY U APYTHE aJIepruyeckue 3a00JIeBaHus, TeMaTUThl, 0XKUPECHHE,
HoJlarpy, OCTEOXOHJIPO3 W HHbIE TMOPaXKEHHsI CYCTaBOB, ocTeonopo3, nuader. Ilo
JTaHHBIM BceMupHOW oOpraHM3anuu 31paBOOXPAHEHHUS MHOTHE W3 JTHX OOJIE3HEH,
ABJISIIOTCS. TPUYMHOW CMEPTH M WHBAJIUJAHOCTH B pabOTOCIIOCOOHOM BO3pacTe.
3a00€BaHUSIMU CUCTEMBI KpOBOOOpAIIIEHUSI B HAcToslee Bpemsi cTpanaroT 10 40%
HAaCeJeHHs. 3JI0Ka4eCTBEHHbIE HOBOOOPA30BAHMS M TMPEIAPAKOBBIE COCTOSTHUS
ormevarotcs y 30% B3pocnoro HaceneHusi, O0JIE3HU KeNyI0YHO-KUIIEYHOrO0 TPaKTa
oOHapykuBaroTcs y 6omnee 20% B3pOCIbIX U AeTel H, Mo mporao3am, k 2030 roay sta
muppa gocturner 40%. YV 53% wmyxuun u 19% KeHUIMH, NPOXKUBAIOIIMX B
MHIYCTPUAIBbHBIX CTPAaHaxX, BBISBICHO TNOBBIIMIEHHOE COJEPKAHNUE IIABEIIEBOU
KHCIJIOTBI B MOY€, 1pu 3ToM y 5-20% nrogeit npu goctuxeHun 70-1eTHEro Bo3pacTa,
OTMEUAIOTCSl TPUCTYIBI MOYEKAMEHHON OOJe3HH. Y KaXJAO0ro TPEThEro >KUTENs
IJIAHETHI UMEIOTCS T€ WU UHBIE alNIEPrUYECKUE MPOSBICHUS.

JluHamuka nokasatesneil 3a001eBaeMOCTH JIeTel U MOAPOCTKOB, 00YCIOBIICHHAS
BO3/IeHicTBHEM (DAKTOPOB MUTAHUS, 00PA30M KU3HH MPEACTABICHA B IPWIOKEHUH 1.

Ha nporskeHnn Bcero mepuozia CyleCTBOBaHHUS 4YEIOBEUECKON LMBWIM3ALUU
MPEANPUHUMAIIACH TOMBITKM OTBETUTH HA BOMPOC: MOYEMY ATO MPOUCXOAUT U KaK
HayuHaOTCA Oosie3HU? OTOT BOMPOC BONPOCOB IS MEIULMHBI BCEX BpPEMEH
COXpAaHSET CBOI AKTYaJbHOCTh M B HAIM AHU. Bo Bropoi nososuHe XIX u Hayane
XX Beka B MEpPHUOJ TaK Ha3bIBAEMOTr0 «30J0TOr0 BEKa» MHUKPOOMOJIOrUH, Onarogaps
HayuHbIM nocTwkeHusiM Jlyu Ilactepa, Pobepra Koxa, Ilayns Dpnuxa u apyrux
BBIIAIOIINXCS MHUKPOOMOJIOrOB, YAAJIOCh YCTaHOBUTh, YTO MHOTHE 3a00JeBaHUs,
CKJIOHHBIE K PacIpOCTPaHEHUIO, CBA3aHbl C KOHKPETHBIMH MHUKPOOpPTraHM3MaMu —
Bo30ynurensiMu  uH@Pekuuii. OCHOBBIBAasICh Ha 3THX JOCTIXKCHHSX, ObUIA
pa3paboTaHbl XUMHOTEPANEBTUYECKUE Mpemnaparbl, BaKIUHbI, YYyBCTBUTEIbHBIC
METOAbl  JUArHOCTUKH, TIO3BOJIMBIIME  OCYLIECTBJISIT pPaHHEE  BBISBIICHHUE,
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NpOPUIAKTUKY U JICUCHUE TaKuX MH(PEKIIMOHHBIX 3a00JIeBaHUM, KaK: 4Yyma, Xojepa,
TU3EHTEpHs, Tymsipemusi, cuduinc, TyOepKyIes3, TOHOpes, Jierpa, SMUAEMUICCKUN
MEHUHTHT, OCIIa, TOJIMOMUEIHT, OPIOLIHON U ChITHOM TU(BI, Opylienies, TyOepKyes,
CTONOHSK, MU TEpHsi, MAISIPUS U MHOTHE JIPyTHE.

B 1907 rogy N.M. Me4yHUKOB BBICKa3aad MPEANOIOKEHUE, YTO MPUUYUHON
BO3HUKHOBEHHUSI MHOTMX 3a00JI€BaHUM SIBJISAETCS COBOKYMHBIN 3P (DEKT Ha KIETKU U
TKaHH MaKpOOpraHW3Ma pPa3HOOOPa3HBIX TOKCHHOB H JAPYTHX METabOIUTOB,
IPOAYLUUPYEMBIX MUKPOOPTraHU3MaMH, BO MHOKECTBE MPUCYTCTBYIOLIMMHU HAa KOXKE U
CIIM3UCTHIX YEJIOBEKA W KUBOTHBIX, MPEXKJE BCEro B MHUILEBAPUTEIHHOM TpakTe. K
COKaJICHUIO, B TOCJENYIONIME TOAbl B CHIY psiia OOBEKTUBHBIX U CYyOBEKTHBHBIX
OPUYMH BHUMaHWE K POJIM MHUKPOOPTaHU3MOB XO35IMHA B Pa3BUTUU MHOTHX
pacnpocTpaHEeHHBIX 3a00JIeBaHUI YeTTOBEKA HE IOOIICHUBAIOCH.

B 30-60 romet XX croierusi TEPBOINPUYMHY MHOTHX TATOJIOTHYECKUX
MPOIIECCOB CTAJId CBS3BIBATH C HAPYUICHUSIMU, BO3HUKAIOUIMMH B IIEHTPAIbHOU
HEPBHOM CHUCTEME.

B 70 romax XX cronerus kaHajackuii matosior 'anc Cenbe chopmymupoBat
KOHIICTIUIO CTpecca, BBEJ MOHSATHE «OOJIE3HU aJanTaiiuy, CUUTasi, YTO B OCHOBE
MHOTUX OOJIe3HEel uYeloBeKa JeXaT HapylleHus OalaHca »JJIEKTPOJIUTOB U
CTEPOUJIHBIX TOPMOHOB.

JlocTikeHrss B 00JACTH TEHETUKH U MOJIEKYJSIPHOM OHOJIOTHH, a TakXe B
o0JiacTu SKCrepuMeHTabHOM nMmyHosioruu B 70-80 rogax XX cToJeTHS MO3BOIMIH
CMECTHUTh aKIICHTHl B TOJb3Yy HACIEACTBEHHOTO W/WJIM WUMMYHHOTO T€HE3a MHOTHX
COBPEMEHHBIX 3a0oJieBaHMI uenoBeka. Hadannuch akTHBHBIE TMOUCKH J1€()EKTHBIX
F€HOB B XpPOMOCOMAax, MEPBUYHBIX M BTOPUYHBIX UMMYHOAEPUIIMTOB, MPUYUH HUX
BO3HUKHOBEHUS W MAaTO(QU3UOJIIOTMUYECKUX M3MEHEHUM Kak CIEICTBHE DJTHUX
HapyuieHuid B Makpoopranusme. C Havasna 80-rofioB yBenuyeHUE uyuciia 0oJe3Heu
YEeJIOBEKa CTalu CBS3bIBaTh C YXYAIICHUEM COCTOSHHUSI OKPYXKAIOIIEH Cpeibl
AQHTPOTIOTEHHOT'0 MIPOUCXOXKICHUSI, BBICOKOM CTENEHBIO ypOaHu3aiuu,
TUMIOJVHAMUEH, XHMHU3ALUUEH  CEIbCKOXO3AMCTBEHHOIO W MPOMBIIIJIEHHOTO
NPOW3BOJCTBA, IIMPOKUM BHEIPEHHEM B OBIT W 3JpaBOOXpaHEHUE HOBBIX
XAMUYECKUX COCUHEHNN CUHTETUYECKOU IPUPOIBI.

[TepeuncnenHbie TOAXOIBI K TOHUMAHHUIO MPUYUH BOSHUKHOBEHUS 3a00JIEBaHUMA
oObeANHSET MOHUMAaHHUE, YTO MEepPBUYHAS POJb B (DOPMUPOBAHMM TaK Ha3bIBAEMBIX
«COMATUYECKHUX» 3a00JeBaHUN OMpENeIsIeTCs] W3MCHCHHSIMH B (PYHKIUSAX U
OUOXMMHYECKHX PEAKIUSX dYKAPHOTHUCCKUX® KICTOK OPraHOB M TKAHEH JeIOBEKa.
DTO0 ABWJIOCH OCHOBOM ISl pa3pa0OTKH OOJILIIMHCTBA COBPEMEHHBIX JIEKAPCTBEHHBIX
npenapartoB. biarogapss MpoM3BOACTBY MNOAOOHBIX (apMalleBTUUECKUX CPEACTB,
BBICOKOMY YPOBHIO MEIUIMHCKOTO OOCIYXWBaHMS M paHHEW JUarHOCTUKHU
BBICOKOPA3BUTBHIM CTpaHaM yAAeTcs CIEeP>KUBATh JaJbHEHIINI pocT 3a00JIEBAEMOCTH
U CMEepTHOCTM  HaceneHusa. JlanbHeimee  pa3Butue  (apManeBTUUECKON
IPOMBIIIIJIEHHOCTH Ha OCHOBE JOMHUHHUPYIOUIECH B HACTOSIIEE BpeMs KOHIIEHIIUU
3JI0pOBbSl U MPHUYMH 3a00JIEBAEMOCTH Camo IO cede CcrocoOCTBYET MPOAOIKEHUIO
3arpsi3HEHMsI  OKPYXKAIOMIEH cpeibl, BO3HUKHOBEHUIO HOBBIX 3a00JIeBaHUN W

6 QYKapHOTI/ILIGCKI/IC KJICTKHU — KJICTKH, UMCIOIUC AOPO.
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YBEJIWYEHUIO 4YHuCia 3a00JEBIIUX WM3BECTHBIMH B HACTOSIIEE BpeMsi OOJIE3HSIMHU.
TpaguinoHHbBIE TOAXOABI TMOCIECTHUX ECATUICTUN K NpUIMHAM (HOPMHUPOBAHUS
MHOTHUX  pPACIpPOCTPAHEHHbIX  3a00JIeBaHMI  uejoBeKka OoJypllie HE  JAlOT
KOHCTPYKTUBHBIX UJICH U MPEIJIOKEHUN K pa3padoTKe BHICOKOI()(PEKTUBHBIX CPEJICTB
U TpUEeMOB  MNPOPWIAKTAKHM W JICYCHHUS  aTEepPOCKIepo3a, THUIIEPTOHUH,
HOBOOOpA30BaHUM, ajIEPTUi, APYrUX MATOJOTMUYECKUX COCTOSHUM M CUHIPOMOB,
YUCJIO CIIy4aeB KOTOPBIX MENJIEHHO, HO HEYKJIIOHHO BO3pPACTAaET.

B 1985 rony 3apy6exnbie ucciaegorarenu S.B.Eaton 1 M.Konnor BbIckazanu
TUIOTE3Y, YTO pOCT OOJe3HEeW LMBWIM3AUUMU BO BTOpOW mMojoBMHE XX Beka
OOyCJIOBJIEH T€M, YTO T€Hbl COBPEMEHHOTO YENIOBEKAa, aJalTUPOBAHHBIC B TEUEHUE
MOYTH MUJUTMOHA JIET SBOJIONMH K KU3HEHHBIM YCTOSIM U TIHIIE MPEIIIeCTBEHHUKOB,
OKa3aJIUCh HEIOCTATOYHO YCTOWYMBBIMU K PE3KMM HM3MEHCHUAM 00pa3a >KU3HH
yesoBeka 3a nocieauaue 100-200 ner.

Bo Bce BpemeHna npoOsiema nuiu OblIa OJHOM M3 CaMbIX Ba)KHBIX, CTOSIIIUX
nepe 4eIoBEYeCKUM o0miecTBOM. JIeMCTBUTENBHO, aHANU3HUPYS KYJIbTYpHbBIC
TpaaullMd MW 3aKOHbl, CBS3aHHbIC C TWUTMEHOM TMTAHUS HAIIUX JAPEBHUX
IIPEAIIECTBEHHUKOB, XUBIIMX B Meconoramun, Erunre, Kutae m apyrux crpanax
Hansaero u Cpennero Boctoka, JlpeBHeit ['peuun u PuMckol uMmmnepuu, MOXHO
OOHApYXUTh CBHUJETEIILCTBA TOrO, YTO €II€ HECKOJbKO ThICSY JIET Ha3aj
JTOMUHHPOBAJIO TOHUMAaHUE, YTO 3/I0POBbE YENIOBEKAa B HAWOOJBIICH CTENeHu
OTIPEJIETISCTCS XapaKTePOM U MOJHOLIEHHOCTBIO €ro MUTaHUs, CTENEHBIO (PU3NYECKOM
AKTUBHOCTH, TAPMOHHHU 1yXa U COI[MATIBLHOMN yJIOBJIETBOPEHHOCTH.

Brinaromieiics pycckuii ¢puszuonor U.I1.I1aBnoB npu Bpyduenuu emy B 1904 roay
HobGeneBckoil nmpemMun mucan, YTO «HAJ BCEMU SIBICHUSIMHU YEJIOBEUECKON >KU3HU
rOCIIOICTBYET 3a00Ta 0 xjebe HacymHoM. OHa pecTaBIsIeT cO00M Ty APEBHEHIITYIO
CBSI3b, KOTOpas OOBEIUHSAET BCE JKUBBIE CYIECTBA, B TOM YHCJIE M YEJIOBEKa, C
OKpyKarouei ux mnpuponon». 1o BeipaxkeHue W.IL.ITaBnoBa kak HeNb3s Jydille
MOTYEPKUBAET 3HAYMMOCTh MHIIEBOro ¢aktopa B (HOPMUPOBAHUU 3J0POBBS H
TIOJTHOLEHHOCTH >KM3HU 4enioBeka. [logcunTano, 4To Ha MPOTSIKEHUU CBOEH KU3HU
CPEIHECTATUCTUUYECKUN YEIOBEK ChenaeT okojlo 60 TOHH pa3MyHbIX MPOIYKTOB
MUTAHUS.

KonndecTBo 1 cTpyKTypa MOTpeOIsIeMOol UK B 3HAYUTEIIBHOM CTEIEHH TaKXKe
CBS3aHbl ¢ (PU3UYECKOW AKTHUBHOCTBHIO YEJIOBEKA, €ro MCUXWYECKUM COCTOSHUEM U
COLMAIIBHBIM  TOJIOKEHHUEM. CormacHO  COBPEMEHHBIM  TPEACTaBICHUSIM
palMoHAIbHOE TUTaHUE JIOJDKHO OOECIeYuBaTh YEIOBEKY PABHOBECHE MEXKIY
NOCTyMNarolmel M pacxoayemMor »Hepruei (OajaHC SHEPruu), YJIOBIECTBOPEHUE
MOTPEOHOCTH  OpraHW3Ma B  HEOOXOJUMOM  KOJIIMYECTBE OpPraHUYECKUX W
HEOpPraHMYECKUX COequHEHUN (OaslaHC IJIACTUYECKOro Marepuana), COOJIo/IeHHe
pexuMa nutaHus. TakuM 00pa3oM, ¢ OOIIENPUHSATON TOUKU 3pPEHHS, MUIIEBHIC
OPOAYKTHI MPEJICTABIAIOT COOOM PHEPreTUYEeCKUd U OMOCHHTETUYECKH MaTepuall
KUBOTHOT'O M PACTUTEIBLHOIO MPOUCXOXKICHUS, UCTIOIb3yEMbIil B HATYpaJIbHOM WJIH
nepepabOTaHHOM BHJI€ B KAa4ECTBE HCTOYHMKA DHEPTUH, TUIACTMUECKUX U BKYCO-
apOMaTUYECKUX  KOMIIOHEHTOB, HEOOXOJIMMBIM  JUIsi  pocTa, pPa3BUTHUA U
(GYHKITMOHUPOBAHWS OPTAHOB U TKAHEH YeIoBeKa.
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Pesynbrarel uccnenoBaHuid U HaOMOJEHUN YOEIUTENbHO IOKAa3bIBAIOT, YTO
OPOAYKTHl THTAaHHUA OONAJal0T HE TOJbKO THMTATEIbHOW IEHHOCThIO, HO U
PETryIUPYIOT MHOT'OYMCIIEHHBIE (PYHKIIMU U OMOXMMUYECKHUE peakIMu opranusmMa. B
CBSA3M C 3TUM CTaJIM OOCYXAAThCS BONPOCHI HE TOJBKO PALMOHAIBHOIO, HO W TakK
Ha3bIBAEMOI'0 3/I0POBOI'0 MMUTAHU.

ITox 370POBBIM ITHTAHHEM MPELTATACTCS MOHHMATh YIOTPEOICHHE B IIHIIY
TaKMX MUILIEBBIX CyOCTaHLMW, KOTOPHIE B MAKCUMAJIbHON CTENEHH YIOBIIETBOPSIOT
NOTPEOHOCTH YeJIOBEKa B DHEPreTUYECKMX, IUIACTUYECKUX U PEryJsITOPHBIX
COCIMHEHUAX, YTO TO3BOJSIET MOAAEPKUBATH 3J0POBbE M MPEJOTBPAILATH
BO3MOKHOCTbh BO3HMKHOBEHHUS KAKUX-TTMOO OCTPHIX U XPOHHUUECKUX 3a00I€BaHUI.

Poct uncina «Oone3Hel HMUBUIN3ALMKAY» B HAMOOJBIIEH CTEIEHH B IIOCIEIHUE
JecSTUIETHs] 00YCIIOBIIEH YBEIHMUEHUEM CTPECCOBBIX BO3JICHCTBHUI Ha YEIOBEUYECKYIO
MOMYJISAIUIO, CHI)KEHHEM (U3UYECKONM aKTUBHOCTH, BHEIPEHHEM COBPEMEHHBIX
TEXHOJIOTUH BBIPALIMBAaHUS, XPAHEHUs, MOATOTOBKH MHUIIEBOIO ChIPbsi U MPOAYKTOB
nuTaHusi (CTUMYJATOPBl POCTA, YCWIMTEIM BKyca, cTabmmmsatopsl). OcoOeHHO
CYIIECTBEHHO 3TH W3MEHEHHS 3aTPOHYJIM MUIIEBOM pallMOH M MPHUBBIYKK MpHUeMa
mun. [logTBepKIeHHEeM 3TOro Te3uca CIyKaT HaOMIOJEHHS 3a JKUTEISIMU TeX
PErMOHOB 3€MHOIO I1apa, B YCTOHU, KU3HU KOTOPBIX €IIE HE MPOHUKIIA COBPEMEHHAs
uuBUiAM3anMs. Tak, y KOPEHHOIO HAaceJeHUsT MHOTMX OCTPOBOB MHUKpOHE3UH,
rIyOMHHBIX TeppuTopuit Adbpuku u FHOxkHOM AMeEpHKH, NMUTAHWE KOTOPHIX MAajo
OTJIMYAeTCsl OT TaKOBOTO OT HX JPEBHUX MPEIIIECTBEHHUKOB, MPAKTUYECKU
OTCYTCTBYIOT IPHU3HAKU aTepOCKIIEpO3a, CaxapHOro nuadbera, OpOHXHUATbHON acTMBbI.
YacTtoTa BO3HUKHOBEHHS paka JETrKUX, TOJCTOM KHILKWA, TPYIHOU IKENIE3HI,
MH(}apKTOB, UHCYJIBTOB, CaXapHOro auadera W Apyrux OoJie3HEH LMBUIM3ALKUHA BO
MHOIO pa3 HIKE, 4eM Yy JKUTeNeill pa3BUTHIX cTpaH EBponsl, AMepuku u Asumu.
HaOntonenusi, npoBeleHHbIE Ha TMPOTSHKEHUM HECKONbKUX JecsaTuiernit 3a 17
pa3IMYHBIMM 3THOCAMHM, IPOKUBAIOIIUMH B CEBEPHBIX U B CYyOTPONUYECKUX
obnactax CHIA, mokazanu, 4TO Yy NpelICTaBUTENEH TeX HApOJHOCTEH, KOTOpbIe
NPUHSUIM  TaK  HA3bIBAEMbIM  3alaJHOEBPONEHCKUM 00pa3 KU3HMU, 4YacToTa
BO3HUKHOBEHHUSI CEPJCUHO-COCYAUCTHIX 3aboneBaHuil Bo3pocia B 8-12  pas,
DHJIOKPUHHBIX HapylIeHWW - B 5 pa3 MO CPaBHEHUIO C TEMH, KOMY YIajoCh
COXpPaHUTh TpPAJAMLMOHHBIA yKiaj ku3HU. Cpeau STHUYECKOIO HACENECHUS,
POAOJIKAIOIIETO COXPAHATh TPATUIMOHHBIM N1 HUX 00pa3 >KU3HHU, MPAKTUUYECKU
OTCYTCTBOBaJM TaK Ha3blBaéMble ayTOMMMYHHBbIE 3a00JeBaHUs, KpalWHE pEenKo
OOHapY>KUBAJIUCh ajliepruueckue MposiBieHus. CpaBHUTEIbHBIA aHAIU3 IOKa3all,
YTO MUILEBOW pPAIlMOH COBPEMEHHOI'O HUTENS TaK Ha3bIBAEMbIX LIMBUIM30BAHHBIX
CTpaH MHpa COJEPKHUT OOJIBIIOE KOJUYECTBO IKUPA, MOHOHEHACHIIICHHBIX U
HACBIIIEHHBIX XUPHBIX KHUCIIOT, MOBapeHHOU conu. [Iuima xurened, KOTOPhIX Majio
KOCHYJIACh COBPEMEHHAsl UUBUJIM3AlMs, Oorara HEHACBIIIEHHBIMU KUPHBIMH
KHCTOTAMH, MHHCDAIBHBIMH  COJNSIMH, H30OIPCHOMAAMH®  (IIPEIIICCTBEHHUKH
aunuaoB), BuTaMuHamMu A u C, TUIIEBBIMH BOJTIOKHAMH.

! 3210p0BO€ NUTAaHUC— OTO IHUTAHUC, O6CCH€‘H/IB3}OHIGC POCT, HOPMAJBHOC PA3BUTHC U

KHU3HEACATCIILHOCTh UYEJIOBEKA, CIIOCOOCTBYIONIEE YKPEIUICHHIO €0 30POBBbS U MPOPUITAKTHKE
3a00JI€eBaHUI.
8 N3onpeHoun bl - MpeamecTBEHHUKY JIUITHIOB.


https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5

51

3a mociieHue JIBECTH JIET HAOJIIOAeTCsl CHUXKEHHUE YCTOMYMBOCTH YeJIOBEKa K
BO3HUKHOBEHHUIO PAa3JIMYHBIX OCTPHIX M XPOHHYECKUX 3a00JICBaHMI, OIHON U3
NPUYMH CIYXKUT U3MEHEHHUE MHILNEBOr0 MOBEJICHUS - YBEIUYCHHE YIOTpeOJeHUs B
Uy paguHUPOBAHHBIX TMPOIYKTOB (caxap, pacTUTEIbHOE W CIMBOYHOE MAco,
KpENKHUe aJKOTOJIbHbIC HAmUTKW). PaduHupys npoaykTel mUTaHUs, yOupas Tak
Ha3bIBacMble OaJIJIaCTHBIC BEIIECTBA, YEIOBEK HA MPOTSHKCHUHM MHOTHX ITOCIICIHHUX
JECATWICTHI CO3/1aBaJl MPOAYKTHI NMHUTAHUSA, OOOTAIEHHBIE JIETKO yCBAaWBAaEMbBIMU
yriaeBogamu. B pesynbTaTe OBUIM MMOMY4YEHBbl MPOAYKTHI, JIMIICHHbIE MHOTHX
BUTAaMHUHOB, PACTUTEIHHBIX BOJIOKOH M JAPYTHX, KpaitHe HEOOXOAUMBIX JIJIST 3JJ0POBBS
U UMMYHHUTETa THUIIEBBIX KOMIOHEHTOB. [lockonbKy 00pa3 >KU3HU COBPEMEHHOTO
YeJloBeKa XapaKTepru3yeTcs MaJONOABMKHOCTBIO, H30BITOYHOE KOJIMYECTBO KaJIOPUIA,
MoJIy4aeMoe B pe3yibTaTe ymoTpeOieHus padUHUPOBAHHOTO caxapa, MPUBOAHUT K
puckaM 3a00J1eBaHUMN TOKEITYJOUHOM KeJle3bl, TTOBBIIIIEHHOMY BBHIOPOCY MHCYJIMHA,
CHIDKEHHIO 00pa3oBaHMs B KIETKAaX TJIMKOT€HAa M, KaK CIEACTBHE BCEro 3TOrO,
OTJIO)KEHHMIO W30BITOYHOTO KOJIMYECTBA JKHPA, PA3BUTHUIO OOJE3HEH CHCTEMBI
KpPOBOOOPAILIEHUS, CaxXapHOro Juadera.

Cnenyromeid OCOOEHHOCTBIO HW3MEHEHHUS JIUEThl COBPEMEHHOI'O YEJIOBEKa,
ABJISIETCS. PE3KOE YMEHBIIICHUE MOCTYIUICHUS B OPTaHU3M C MUIIEH MOJIOYHOKHUCIIBIX
OakTepuii. B HacTosiIiee BpeMs JKUTETN Pa3BUTBIX CTPaH YIOTPEOISIOT B MIJITHOHBI
u Oomee pa3 MeHbIIE TMOAOOHBIX MHUKPOOPraHM3MOB, 4YEM HX JIpEBHHUE
NpenIIeCTBEHHUKU. Hamm mpeakn majis  COXpaHEHHsS TMPOAYKTOB — MUTAHUS
WCIIOJIb30BAIM JIMIIIb E€CTECTBEHHBIE CIOCOOBI KOHCEPBAIIMU: BBICYIIMBAHUE WU
OPUPOAHYI0 (PEpMEHTAlMIO 32 CUET MOJIOYHOKHUCIBIX U APYTHMX MHUKPOOPTaHU3MOB,
CIy4ailHBIM 00pa3oM TIOMAJAIOIMKUX B PACTUTEIBHYIO W JKMBOTHYIO THINY U3
OKpyXxaroien cpenbl. B pesynbrare hepMeHTalud MHOTHE MPOAYKTHI 000TaIaaInuch
MUJUTHAPJaMU MOJIOYHOKHCIBIX OaKTepHid, TPUOOB M MPOIYKTaMH MX METabOIM3Ma
(JleTyure SKMpHBIE KHCIOTHI, TENTHIIbI, MOJWAMUHBI , BUTAMHUHBI, aHTHUOWOTHKO-
CXOXKHE CYOCTaHIMM), KOTOpBIC, TIOMAB B THINCBAPHUTEIbHBIA TpaKT, BHOCHIIU
CYIIECTBEHHBIN BKJIA/ B MOAIEp KaHNUE UX 310poBbs. K coxkaneHuro, n3-3a BHEAPEHUS
TEPMHUYECKOM  0O0pabOTKM TMPOAYKTOB THUTAHUS, aOCOJIOTHOE  COAEpIKaHue
MOMAJAIONINX B OPTaHW3M YeIOBEKa MOJOYHOKHCIBIX MHUKPOOPTAaHU3MOB 3aMETHO
yMeHbIIochk. Kak  crmeiacTtBue 3TOro, Cpoku  (OpMUPOBaHHS HOPMATHHOM
MUKPOGIIOPHl PE3KO BO3POCITH, M3MEHUJICS KAUYEeCTBEHHBIM M KOJIMYECTBEHHBIA €€
COCTaB. OJTOMY TaKkXe CIOCOOCTBOBAJIO IIMPOKOE MCHOIb30BaHHE B XX BeEKe
AHTUOMOTUKOB.

BaxxHoif OCOOEHHOCTBHIO COBPEMEHHOM JHUEThI SIBISETCS TaKKe H3MEHEHUE
COCTaBa W COOTHOIICHHUS, YMOTPEOISIEMBIX B MUITy KOMIIOHEHTOB, YYaCTBYIOIINX B
o0ecreyeHun OpraHu3Ma IUJIACTUYECKUMH M PEryJISTOPHBIMU  COCAMHEHUSIMU.
YnorpebneHne MperuMyIIeCTBEHHO MUIM PACTUTENHHOTO (KOPEHbS, OPEXH, TUIOJBI,
3€JICHb, TPHUOBI, SAT0JbI, GPYKTHI), pEKe PhIObI U MsiCa IPUBOAMIO K ()OPMHPOBAHHUIO
panMoHa MeHee OoraTtoro O€JIKOM, HO COJEp)KallluM CYIIECTBEHHO OoJbIlee
KOJIMYECTBO MHUHEPAIBbHBIX COJIEH, THUIIEBBIX BOJOKOH, AHTHOKCHIAHTOB. B
HacTofIllee BpeMsi cpenHectarucTuueckuit uyenoBek B 10-20 pa3  Oosnblie

9 o
[onraMuHBI BBIMOIHAIOT (PYHKIUIO MOTYISTOPOB HEMPOMEIHMATOPHBIX CUCTEM MO3Ta.
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ynoTpeOssieT cojedl HaTpusi, B YEThIPE pas3a HACBHIIIEHHBIX >KUPHBIX KHUCIIOT.
CooTHonieHue omera-6 K omera-3 KUPHBIM KHCJIOTaM B THUIIEBBIX MPOAYKTaX,
UCIOJIb3YEeMbIX B MPOLUIOM CTOJNIETHH, ObUIO 2:1. Y COBpeMEHHBIX 3CKUMOCOB 3TO
CcoOoTHoIIEHHEe paBHserca 1,7:1, y kopeHHOro HaceneHusi SINOHUH 3TO COOTHOILLIECHUE
ommko kK 12:1. YV  CcOBpeMEHHBIX JKUTENEH KOHTHHEHTAJIBHBIX TOCY/IapCTB
COOTHOIIEHHUE ATUX KHUCJIOT B MHUIIE HOCUT OOpaTHBIM XapakTep, U MOPOH MOMKET
nocturath 50:1, 4TO HE MOKET OJIArONPUATHO CKA3aThCs HA 3JJ0POBBE.

OTMeyaeTcsi CYIIECTBEHHOE CHM)KEHHE YPOBHS HEOOXOJUMBIX YEIIOBEKY
MUIIEBBIX HMHTPEIUEHTOB TMpPU NPUTOTOBIeHUM MUK, COBPEMEHHBIE METOIbI
00pabOTKH THIIEBBIX MPOAYKTOB KakK /I HEMOCPEACTBEHHOTO WX MOTPEOJICHHS B
UMy, TaK U JJISI JJIUTEIBHOTO XPaHEHHUS Tak)Ke BHOCAT CBOW HEOIarompUsITHBIN
BKJIaJl B JUETy Hallero coBpemeHHuka. [IpupyduB orosp, a 3arem, pa3padoTaB
JIpYrue MpUeMbl TEPMUYECKOW, (U3MUECKOW W XMMHYECKOW OOpabOTKH MHIIH,
YEJIOBEK B 3HAUUTENIbHOM CTENEHU COKPAaTHJI €€ MUTATENbHYIO LIEHHOCTh, Pa3pylIni
T€ €€ KIIYEBbIE KOMIIOHEHTBI, KOTOpbIE KpalHE HYXHbI, IS HOPMAJIBHOTO
dbyHKIIMOHUpOBaHUsT ~ opraHu3ma. K cokajleHuio, COBpEMEHHas  IuIIeBas
MIPOMBIILIEHHOCTh, MAJIO 00palllaeT BHUMAHUS Ha TO, YTO BaKHEUIIIME KOMIOHEHTHI
OUIIM  pa3pyllaroTcs TMpPU  OYWCTKE, BBICYIIMBAHWUM, HArpeBaHUM W MpH
3aMOpakMBaHWU. Tak, B TPOILIECCE OUYMCTKUA 3€PHO YTPAuYMBAET CBOM BaXKHBIC
NUIIEBbIE AJEMEHTBI, PACIOJOKEHHbIe B  000JIOYKE 3€pHAa - BUTAMUHBI,
AHTUOKCHUJIAHThI, aMHUHOKHUCIOTHL. Ecin paccMoTpeTh BCe 3Tanbl MPUTOTOBICHUS
MUIIEBBIX Macel U KHUpPa, TO MOXKHO yOETUTHCS, 4TO CO cOOpa CeMsiH U 3€peH, hX
BBICYIIMBAHMS, OYUCTKHU, PA3JaBIIMBaHUs, HArpeBaHMs, SKCTPAKIUHU, OTHEICHHS,
OYMCTKHM, YCTPAHECHMUS 3alaxa, B TOM WJIM HHOM CTENECHH KOHEYHBIM MPOAYKT
JUIIAETCA KJIIOUEBBIX MUTATEIBHBIX KOMIIOHEHTOB B PE3YyJIbTaT€ CaMOOKHCIICHUS,
TUAPOIN3a, U30MEPU3ALINH, YTPAThl TOKO(HEPOIIOB.

B kaudectBe npumMepa 3aBUCUMOCTHU IIEHHOCTH JIJIs1 3/I0POBbsI YEIOBEKA MPOYKTA
MUTAHUSI OT CHIPhSI MOT'YT OBITh JIAaHHBIE O COCTaBE HEHACHIIIIEHHBIX JKUPHBIX KUCJIOT B
MO/ICOJIHEUHOM Maciie. [Ipu mosydyeHun Maciia U3 CeMeueK IMOCOTHEYHHKA, B3SThIX
Ha 10-i1 AeHb, COOTHOIIIEHHE B TOTOBOM MPOAYKTE oMmera-6/omera-3 paBHo 3:8, mpu
UCIIOJIb30BaHUU COOpaHHBIX cemedek Ha 30 JeHb ATO COOTHOIIeHUEe aocturaer 12:1,
a Ha 90 nmenw or nBereHuss — 24:1. 3eneHpie OaHAHBI XapaAKTEPU3YIOTCS MEHBIIIUM
INIMKEMUYECKUM HWHAEKCOM, YeM JKENThIe CIieible OaHaHbl, MOCKOJIbKY IOCJIEIHUE
coziepkat OoJbiie OBICTPO YCBOSIEMBIX caxapoB. Hamm mpenku mpeuMyInecTBEHHO
ynoTpedssiu GpyKThl U OBOIIM 3300 J0 TOr0, KaK OHU CO3peroT. DPYKTHI H
OBOINM 00JIaIAlOT MOIIHBIM AHTUMYTAareéHHbIM M TMPOTHUBOPAKOBBIM 3(PdeKToMm,
Oylaroyapsi HaJUYHMIO B HHUX OOJIBIIIETO KOJIWYECTBAa ()IIABOHOWJOB W TIIyTATHOHA.
Oco0eHHO MHOI0 AaHTHOKCHAAHTOB B OKpAIIEHHBIX OBOLIAX W (pyKTax. ITO
MOCITY>KUJI0O  OCHOBAaHHEM  AMEPUKAHCKOMY  MPOTUBOPAKOBOMY  OOIIECTBY
PEKOMEH/IOBaTh €KEHEBHOE YIOTPEOICHUE KaXIbIM B3POCIBIM YEJIOBEKOM OT ISATU
JI0 BOCBMH Pa3JIMUHBIX CBEXUX OBolled u (ppykroB. B mporecce mpuroroBiieHUs
UM 3HAYUTENbHOE KoauuecTBO (0T 5 A0 80%) pacTUTENbHBIX aHTUMYTare€HHBIX
cyOcrannuii paspymaerca. 90% pbiObero xupa, 0oraroro omera-3 KUCJIOTaMU B
MpoIlecce€ MOJATOTOBKM TMOJBEPraeTcs THAPOreHU3aluu, KOTOpas YAalsieT 3TH
OPUPOJHBIE AaHTUOKCUAAHTHI. boiee Toro, wucxoAs M3  TEXHOJIOTMYECKOU
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1eJ1eCO00pa3HOCTU B yHIepO MOJE3HOCTU MJisi 3[0POBbS, PACIIUPSIOTCS IMOCEBHI U
BBIPAIIUBAHUE TE€X PACTECHUN U KMUBOTHBIX, IPOJYKTHI U3 KOTOPBIX JIYUIIE XPaHATCS,
HO JIMIIEHBI CTOJb HEOOXOMUMMBIX [JIsi OpraHM3Ma YeJoBeKa JIETKO pa3pylIaeMbIX
MUIIEBbIX KOMIOHEHTOB. Hampumep, nmpHOpUTET OTHAaeTcs pacTEeHUsSM, B Macie
KOTOPBIX OOJIbIIIE COJEPKUTCS KUPOB, OTHOCSIINX K KJIAcCy oMera-6 BMECTO oMera-
3, MOCKOJIbKY MOCJEAHHE OBICTPO OKHUCISIOTCA U CYHIECTBEHHO COKPAILAIOT CPOKHU
TOJHOCTH NHILEBOr0 MpoAykTa. MeXay TeMm NociHefHss IpyINa HEHACBIIEHHBIX
KUPHBIX KHCIIOT, OyIy4d TPUPOAHBIM aHTHOKCHUIAHTOM, HeoOXoauma Juis
HOPMAJIbHOTO (DYHKIIMOHUPOBAHUSA MPAKTUUYECKHM BCEX KIIETOK OPraHOB M TKaHEU
YeJI0BEKaA.

B pesynbTaTe aHTPONOreHHOW NEATEIbHOCTH CEJIbCKOXO3SIMICTBEHHBIE YTOJbS
OO0CTHSIOTCS ¥ UCTIBITHIBAIOT NE(UIINT MUTATEIbHBIX BemecTB. Kak cieacTBue 3Toro,
BO MHOTHMX CbhEJOOHBIX PACTEHHUSIX YMEHBIIACTCS COJAECpPKAHWE >KU3HEHHO Ba)KHBIX
coenuHeHui. [lo pganHbIM amepukaHckux wuccienonateneit, 80% mnouB CIIA He
MOTYT B HACTOAIIEE BPEMs YAOBIETBOPUTh MOTPEOHOCTH CEIbCKOXO3UCTBEHHBIX
KyJbTYyp B MUHEpajax U UX KOMIUIeKcax. B pesynbrare, ecau B Hadane XX BeKa B
100 r mmuuara comepxkainock 157 mr xkenesa, To B 1968 romy KOoamyecTBO 3TOrO
MHUKpPORJIEMEHTa B JAHHOM pacTeHuu ynaiao a0 27 mr, B 1979 — no 12 wmr, a B
HACTOsIIlIee BpeMsl €ro MeHblie 2 Mr. J[Jig ya0BIE€TBOPEHUSI CYTOYHON NOTPEOHOCTH
B3POCJIOI'O POCCUSIHUHA B JKeJie3€ Tepe]l EPBOil MUPOBOW BOMHOM JOCTATOYHO OBLIO
CheCTh JIBa KPYMNHbIX 510J10Ka. B HacTosiiee Bpems naxe ynorpedsnenue 1 Kr si0mox
HE BOCIIOJIHUT CYTOYHBIC MOTPEOHOCTH B 3TOM MuHepaie [8].

N3MeHunach conuanbHas CTPYKTypa HAcCENIEHHs, B PE3yJbTaTe B HACTOSILEE
BpeMsl 3HAUUTENIbHAsI YaCTh HACEJCHUSl MPOXKUBAET B MPOMBIIIIEHHBIX I[EHTpPax H,
IIEPECTaB y4yacTBOBaTh B HEMOCPEICTBEHHOM IPOU3BOACTBE MNPOAYKTOB IUTAHWS,
MPAKTUYECKU JIMIIEHA HATypallbHBIX CBEXHX CEJIbCKOXO3IMCTBEHHBIX MPOIYKTOB
nuTaHusa. B pe3ynprare HWHTCHCU(UKANMHM MPOMBIIUICHHOTO MPOM3BOJICTBA C
UCIIOJIb30BaHUEM YyJI00peHui, TrepOuIuaoB, (DYHTUIMAOB MOJIYy4YaeMble MPOIYKThI
MUTaHUS CTAJIM CYIIECTBEHHO YCTYMNaTh MO COJEPKAHUIO KU3HEHHO HEOOXOIUMBIX
MUIIEBBIX CYOCTAHIIMM B JECITKU pa3 T€M MPOJYyKTaM, KOTOPbIE TPOU3BOAUIUCH T10
TPAIUIIMOHHBIM TEXHOJIOT HSIM.

OrmnpeneneHHoe 3HAYEHUWE B HENOCTATOYHOM IIOHMMAHUU B COBPEMEHHBIX
YCIOBUSIX  BAXXHOCTHM  UCIIOJIb30BaHUSI B  €XKEIHEBHOM  pAIlMOHE YEJIOBEKa
HEJIOCTAIOIINX YKU3HEHHO BAaXKHBIX PETYJSTOPHBIX MMEET U CIIOKUBIIASICA CHUCTEMA
TOBapHO-JCHE)KHBIX OTHOIIEHUH B 00JacTu 3apaBooxpaHeHus. [IpousBoaurenu
(apmalieBTUYECKUX MPEnapaTroB, TOPMO3SAT BHEAPEHUE B MOBCEAHEBHYIO >KHU3Hb
rpaKaaH MPOOMOTUKOB M MPOIYKTOB (DYHKITMOHAIBLHOTO MUTaHus. [[ns yimydmieHus
CUTyalluM, TpeOyercs OrpoMHas MpOCBETUTENbHas paboTra, 4YTOOBl yOenuTh
HaceneHue Poccuu, B 3HAUMMOCTH M TOJIE3HOCTU LIMPOKOrO HCIOJIb30BAaHUS B
palyoHe MUTAaHUS MPOAYKTOB (DYHKIIMOHAIBHOTO Ha3HAYeHUs (ITUILEBBIC TPOTYKTHI-
a/[aTOrCHBI . )

10 ,

[TpoayKThI-a1anTOTE€HBI — MPOYKTHI IPUPOTHOTO TPOUCXOXKICHHUS, CIIOCOOHBIC MTOBBIIIATH
HeCTeIU(PUIESCKYIO COMPOTHBIIIEMOCTh OPraHU3Ma K IIIMPOKOMY CIIEKTPY BPEIHBIX (aKTOPOB
(bu3HUECKON, XUMUIECKON U OMOIOTHUECKOM TPUPOIBIL.
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B Hacrosmiee BpeMs NPUXOAUT TMOHUMAHHWE HEOOXOAMMOCTH  3aMCHBI
KOHIICTIIIMYA PAlMOHAIHHOTO THUTAHUS HA KOHIICTIIMIO ONTUMAJIBHOTO 3JI0POBOTO
nutaHus. [lapagurmMa wugen ynoBIETBOPEHHs TOJ0Ja W THUIIEBOM 0€30MacHOCTU
MEHSETCS TapaIuTMON PaCCMOTPEHUS MHINH, KaK BaKHEHIIero (hakTopa COXpaHCHUS
U yIy4IIeHUs 3I0pPOBbsl, CHIDKCHHSI pUCKOB BO3HUKHOBEHHSI 3a00JIEBaHMIA.

B mocnemxHue roasl BO MHOTHX CTpaHax MUpa PSIOBBIC MOKYIATEIH MHUIIEBBIX
MIPOJYKTOB OOECTIOKOCHBI HE CTOJILKO TEM, COEPKUT JIH THUIIA JOCTATOYHO KaJopuid
U IUJIACTUYECKUX CYOCTAHIIMM M YJIOBJIETBOPSIET JM OHA BKYCO-apOMAaTHYECKUM
3ampocaM, CKOJIBKO OKa3blBaeT JM BHIOpaHHAs WMH THINA HAa OXKUJAECMBIH
03710poBUTENbHBIN 3D PekT Ha opranusm. [IpoBeaeHusrii B 15 ctpanax EBpomneiickoro
coro3a B 1996 roay omnpoc nmoutu 15 000 B3pocibIX drojie nokaszai, 4to 9% u3 Hux
MPEXJIe BCEro MpH BHIOOpPE MPOIYKTOB MUTAHUS 3aJyMbIBACTCS HAJ TEM, KaKOM
NO3UTUBHBIN 3(PQPEeKT Ha MX 3/I0pOBbE OKaXXET BBIOpAHHBIA MMM NPOAYKT. 32%
OTIPOIIICHHBIX OTMETWIH, YTO YKa3aHUS Ha BO3MOXKHOE O3JJ0POBUTEIHHOE JEHCTBUE
BBIOPAHHOTO MMM TPOJYKTAa MPH €ro MOKYMKE WrpaloT Ba)XHOE 3HAYCHHE. Takum
o0pa3oM, MpoIecC MOHMMAHMS W OCO3HAHUS 3HAYCHHUS HE3aMECHHMBIX (PaKTOPOB
MUTaHUS B MPOPUIAKTUKE HAPYIIICHUS 3I0POBbs, YBEIUUECHUU MPOODKATEITHHOCTH
KU3HU, Hayajcs — JIIOJM BCE Yalle NMPUOEraroT K HCIOJIb30BAHUIO OHMOIOTMYECKH
AKTUBHBIX JT00ABOK, BKIIFOUCHHIO B PAIOH MUTAHUS (PYHKITMOHABHBIX TIPOAYKTOB.

[Tutanue nomxHO HOPMHUPOBATHCA HA OCHOBE KIIFOYEBBIX MPUHIIUIIOB 3J0POBOTO
NUTaHUS C yd4eToM (aKTUYECKHX DSHEProrpaTr, BEJIWYMHBI OCHOBHOT'O OOMEHA,
Bo3pacta. OCOOEHHO 3TO Ba’KHO B JIETCKOM BO3pacTe.

310poBO€ MUTaHUE — OJIHO M3 0a30BBIX YCIOBUN (POPMHUPOBAHUS 3I0POBbS
JeTel, WX TapMOHWYHOTO POCTa W pa3BUTHUA. He3gopoBoe MHUINEBOE TOBEICHHE
dbopMupyeT pUCKH H3OBITOYHOM MaccChl Tema, caxapHoro auabera, 3aboJieBaHUMN
OpPraHOB TMHUINEBAPEHUS, DSHIOKPUHHON CHCTEMBI, CHCTEMBI KPOBOOOPAIICHUSI.
[ToaTBepKaeHNEM PUCKOB CITYXAaT PETUCTPUPYEMBIE MOKA3aTeIN 3a00JIEBACMOCTH.

OCHOBHBIC MPUHIIUIIBI 3JOPOBOTO MUTAHUS, KOTOPHIE JOKHBI OBITh YUYTCHBI
npu GOPMUPOBAHMKM MEHIO: 1) oOecrnedeHue pa3HOOOpa3usi MEHIO (OTCYTCTBHE
IIOBTOPOB OJIFOJ] B T€UECHHE JHS U JBYX CMEXKHBIX C HMM KaJCHIApPHBIX OHEH); 2)
COOTBETCTBHE DHEPreTUYCCKON IIEHHOCTH DHEpro3arparaM, XHMHYECKOTO COCTaBa
0r011 - PU3NOIOTHUECKUM MTOTPEOHOCTSIM OpraHM3Ma B MaKpO- U MUKPOHYTPUEHTAX;
3) UCHONB30BaHME B MEHIO OJIOJ, PEUENTypbl KOTOPBIX, MPEIyCMaTpUBAIOT
MCITOJIb30BAHUE MASAIINX METOJOB KyJTWHApHOW 00pabOTKH; 4) WCIOJIIb30BAaHUEC B
MEHIO THIIEBBIX MPOJYKTOB CO CHIKEHHBIM COJIEPKAaHHMEM HACBIIEHHBIX XUPOB,
NPOCTHIX CaxapoB, MOBAPEHHOW COJIM, a TaKXe MPOAYKTOB COJEPIKAIIUX ITHUIICBBIC
BOJIOKHA; TPOAYKTHI, OOOTAIlEHHbIC BUTAMHHAMH, MHUKPOIJIEMEHTaMHu, OU(PUI0- H
JAKTO- OakTepusiMM U OMOJOTMYECKH AKTHBHBIMH J00aBKaMH; S5) ONTHUMAJIbHBIM
PEXUM MUTaHMS; 6) HATMYHUE HEOOXOIUMOTr0o 000PYIOBAHUS U MPOYNX YCIOBUN IS
IPUTOTOBIICHUS OJII0]] MEHIO, XPaHEHUSI MUILIEBBIX MPOAYKTOB; 7) OTCYTCTBHE B MEHIO
NPOAYKTOB B TEXHOJOTHU M3TOTOBJICHUS KOTOPBIX HMCIOIB30BAINCH YCUIUTEIN
BKYyCa, KpacCHUTEIH, 3alperieHHbIe KOHCEPBAHTHI, MPOAYKTOB, 3aIpPEIICHHBIX K
yIoTpeOJIEHUI0; a TakXkKe TMPOAYKTOB C HApPYIICHUSIMHU YCIOBUN XpaHEHUs U
HCTEKITAM CPOKOM TOJHOCTH, TPOAYKTOB IOCTYNMHBIINX O€3 MapKHPOBOYHBIX
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4.2.2.Tema Ne 2 «OcHoOBBI PU3HOJIOTHH MU IEBAPEHUSD)

Hean: CdhopmupoBath npenctaBicHue O (HU3UOIOTUU TMHIIEBAPEHUSI, POIU
HOpPMaJbHON MUKPO(DIOPHI KUIIEYHUKA B ()YHKIIMOHUPOBAHUN OPraHU3MA.

KoHTpoJibHBIEC BONIPOCHI:

1. Yro uzyuaer Hayka Tpodoyiorus?

2. Kakue BakHelI1e KOMIIOHEHTHI UL, HEOOXOAUMBIE JUIsl TO/A/IepKaHUs
HOpPMaJIbHOTO OOMEHa BelleCTB, PYHKIIMOHUPOBAHUS OPraHOB U TKAHEH,
rapMOHUYHOI'O pOCTa U pa3BUTHUs, Bam n3BeCTHBI?

3. Kakwue oTnensl nuieBapuTeasHOTO TpakTa Bel 3Haere, MX poiib B

MUIIEBAPEHUH.

Kaxkas ponp ne4eHu B poLecce NuileBapeHms?

HazoBure uzBectHbie Bam TUIbl UIEBaApPEHMUS.

Kakue pyHKIMY BBIMOMHIET MUIIEBAPUTEIbHBINA TPAKT?
[lepeuncnure GyHKIMH, BHITOIHIEMbIE HOPMAILHOU MUKPOGDIOpOH
KUIIEYHUKA?

No gk

CnpaBouHble MaTepHaJbI 110 TeMe:

Bonpmrast pons B M3ydyeHUH MEXaHU3MOB MMHINEBAPCHUS U YCTAHOBICHUH OOIIUX
3aKOHOMEPHOCTEW YCBOCHMS MHUIIM NPUHAIICKUAT akageMuky A.M. Vromesy,
co3aasuiemMy B 1980 rogy HOBYIO MEXIUCUUIUIMHAPHYIO HAYKY TPO(]OIOTHIO.

Tpodonoruss - 3T0 «Hayka O THUIIE, MUTAHUU, TUIIEBBIX CBI3SX M BCEH
MpoIleccax YCBOCHMS MUINM Ha BCEX YPOBHSX OpPraHU3AllUU KUBBIX CHCTEM (OT
KJIIETOYHOTO 10 OwmocdepHoro)». A.M. VYroneBeiIM ObUla NpEIIOKEHA TEOPHS
«aJICKBaTHOTO TIUTAHMSI», OCHOBHBIMH TOCTYJIATAMH KOTOPOT'O SIBJSICTCS MIPU3HAHME,
YTO BCE€ KOMMIOHEHTHI IHIIN (HyTpI/IeHTbI11 1 OaJaacTHBIC BeIHeCTBalZ) HE0OXOTUMBI
U1 TIOAJIEpKaHMsT MOJIEKYJISIPHOTO COCTaBa OpraHW3Ma U BO3MEIIEHHS €ro
IUTACTUYECKUX W DHEPTreTUUECKUX 3aTpaT; BKIIOYAIOT B ¢€0s MOTOKW MUTATEIbHBIX U
PETYJISTOPHBIX ~ CyOCTaHIMi; OalaHC  MHINEBBIX  BEHIECTB B OpraHU3MeE
MIOJIJICPKMUBACTCS 3a CUET BBHICBOOOXKICHUS OTACIBHBIX HYTPUEHTOB U3 CJIIOXHBIX 110
COCTaBy  MHINEBBIX  MPOAYKTOB  3a  CYET  [MOJIOCTHOIO,  MEMOpPAHHOrO,
BHYTPUKJICTOYHOTO THUIIEBAPEHUS, a TaKK€ MHUKPOOHOTO CHHTE3a OaKTepusiMU
MUIIEBAPUTEIILHOTO TPAKTA.

Hcxons w3 teopun anexkBatHoro nutanus (A.M. Yrosiepa), it HOpMaJTbHON
KUZHEACATEILHOCTH OPTraHU3My HEOOXOJUM IUTACTUYECKHH U DHEPreTUYECKUM
Marepual, a TaKXe pa3HOOOpa3HbIe PEryasaTOpHbIE CYOCTAHIIMU, KOTOpPHIC
MOCTYIIAIOT B OPTraHU3M C MUIIEBBIMU MPOAYKTAMHU.

Paznuyaror miecth Ba)KHEHITUX KOMIIOHEHTOB MHIIH, KOTOPbIE HEOOXOJUMBI
OpraHusMy JJIsl TOAJAepKaHUs oOMeHa BemlecTB, (YHKIIMOHUPOBAHHS OpPTraHOB U
TKaHEH, JUIS pocTa M OOHOBJEHHUS KJIETOK OpraHM3Ma - 3TO BOJa, OCNKH, JKHPHI,

11
HYTpI/IeHTBI — OMOJIOTHYECKHU 3HAYNMBIE KOMIIOHCHTHI,
12
bannactueie BCIICCTBA — OMOJIOTHYECKH HE3HAYNMBIC KOMIIOHEHTHI.
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yIIeBO/Ibl, MUHEpAJIbHbIC BEIlIECTBA U BUTAMUHBI. [Ipexie ueM opranusm yCBOUT UX,
OHU TOJABEPTalOTCs PACIICIUICHUIO HAa O0Jiee MPOCThIE 3JEMEHTHI. DTO MPOUCXOIUT
Oyiarosiapsi mpoleccam MUIeBapEHUs.

[IumeBapeHue — 3TO  COBOKYINHOCTh  (PU3MYECKHUX, XUMHYECKUX U
(U3NONOrNYecKux IMpoOLECCOB, B pe3yJbTaTe€ KOTOPbIX IOA  BO3JEHCTBUEM
(epMEHTOB MUTATEIbHBIE BEILIECTBA PACUICIUISIIOTCS Ha Oosiee MPOCThle XUMUUECKUE
COEIMHEHMSI, CTIOCOOHBIE BCACHIBATHCS YEpPE3 CTEHKY KeNyI0YHO-KUIIIEUHOT O TPAKTa,
NIOCTyNaTh B KPOBOTOK M yCBaMWBaThCA KJIETKaMHu opraHus3Mma. Ilpu sTom B mpouecce
MUIIEBAPEHUs]  NUTATENbHbIE  BEIIECTBA, IIOCTENIEHHO  MPOJBUIasCh  4Yepes
NUIIEBAPUTEIBHBIA TPAKT, MNPOXOIAT CYMMApHOE pAcCCTOSHUE MOpSAAKa JECATH
METPOB. DTHU MPOIECCHl NPOTEKAIOT B ONMPEICICHHONW MOCIEA0BATENILHOCTH BO BCEX
OTJenax MUIIEBAPUTEIBHOIO TpakTa (IIOJIOCTH pTa, TJIOTKE, MUILEBOJE, XKEIYHAKE,
TOHKOW M TOJCTOM KHUIIKaX C Y4YaCTUEM II€YEHH M IKEIYHOTO Iy3bIps,
MOJDKETYAOYHON Kemne3bl). TONbKO MUHEpAbHBIE COJIM, BOAA W BUTAMHHBI,
YCBaMBAIOTCSl YEJIOBEKOM B TOM BHJIE, B KOTOPOM OHM HaxonATCs B NHILE. benkw,
KUPBI U YIIIEBOJBI MOMAAI0T B OPraHU3M B BHJIE€ CIOKHBIX KOMIUIEKCOB. UTOOBI OHU
YCBOMJIUCH, TpeOyeTcs cliokHas ¢u3nyeckas M XuUMHU4eckas mepepadorka. Kpome
TOrO, KOMIIOHEHTBI MHIIHU JOJKHBI TNPEIBAPUTEIIBHO YTPAaTUTh CBOK BHJIOBYIO
cnequ(pUYHOCTh, MHA4Y€ OHM OyAYT NPUHUMATHCS CUCTEMOM HMMYHHUTETa Kak
qy>KEPOHbIE BEILIECTBA.

[IumeBapeHne HauMHAEeTCd C UW3MENbYEHUS NHUINM B POTOBOM IOJOCTH,
YBIQKHEHUS €€ CIIOHOW, MNEepBHUYHOrO MeTabonu3sMa U TpaHchopmamuu 1ox
BO3/IeHCTBUEM (DEPMEHTOB CIIOHBI (aMuiia3bl, MPOTEWHA3bl, JumNasbl, Qocdarassl,
PHK-a3b1). CpenHss Npo10KUTEIbHOCTh TPEObIBAHMS MUY B MTOJIOCTH PTA JA0HKHA
cocTaBiATh nopsiaka 15-20 cek. B ciydae cokpaiieHusi BpeMEeHN HaXOKJICHHSI MMHILH
B MIOJIOCTH PTa, HAPYIIAIOTCS MPOLIECCH MUIIEBAPEHUS, COOTBETCTBYIOLIME JAHHOMY
Y4acTKy MUIIEBAPUTENIBHOTO TpakTa (M3MEIbYEHHE, paclaji KpaxMal Ha IpOCTbIe
caxapa).

Jlanee crnenyer a3Tanm  NEpPEABWKEHHWE  MHIIEBOIO  KOMKa 32  CYET
NEPUCTATBTUYECKUX JBMKEHUM MBI TJIOTKM W MUIIEBOAA B JKEIYIOK. AKT
IJIOTaHUsI BKIIFOYAET B ¢e0s a3y poToByHO (IIPOU3BOJIBHYIO), IIIOTOYHYIO (OBICTPYIO
HEMPOU3BOJIbHYI0), THUIIEBOJHYI0 (MEIUIEHHYI0 HENpou3BOIbHYI0). Cpemuss
IPOJOJKUTEIIBHOCTh BPEMEHU NPOXOXKIEHUS MUIIEBOIO KOMKAa Yepe3 MHUILEBOJ
cocTaBisieT 2-9 CeK, W 3aBUCUT OT IUIOTHOCTM nuuy. /Jliid mpegoTBpamieHus
oOpaTHOro TOKa TMHINMA, a TaKXKe pa3TpaHUYEHUs BO3JCHCTBUS Ha Hee
NUIIEBAPUTEIbHBIX (bepmeHTOB, MUIIEBAPUTEIIbHBIN TPaKkT obecrieueH
creualbHbIMH KJIallaHAMM.

[In1eBoii KOMOK, MOMAB B KEIYAOK, B TEYEHUE TPEX-TISITU YaCOB MOJBEPTacTCs
MEXaHUYECKOM M XMMHUYECKOW 00paboTKe (MO0 BO3JIEUCTBHEM KETYIOYHOIO COKa U
NPUCYTCTBYIOIIUX B HEM COJITHOM KUCJIOTHI, KOTOpas 00eCleynBaeT KUCIYIO Cpelly B
KEITyJKEe, BbI3bIBACT JIEHATYpaLMIO U HaOyxaHue OEIKOB, aKTUBUPYET MENCUHOIEHBI,
OKa3bIBaeT OaKkTepUIUIHBIN A EKT; MerncuH - mepeBapuBaeT OEIOKCOepKaIne
NWIEBbIC  MPOAYKTHI). Jlumonutuyeckass aKTUBHOCTh  IKEIYJOYHOIO  COKa
CHOCOOCTBYET PACIICIUICHUIO AMYJIBIHPOBAHHBIX KUPOB Mosnoka. OOpa3yromascs B
KEIYAKE B 3HAYNUTEIBHBIX KOJIMYECTBAX CJIU3b, C OJHOM CTOPOHBI, BBIIOJHSET
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3aIUTHYIO (DYHKITMIO 3allUIIasl CIIM3UCTYIO JKEITyAKa OT JEeUCTBUS COJISTHON KUCIIOTHI,
a TaKXKe CIYy)XUT HMCTOYHUKOM DSHJIOTCHHBIX OENIKOB Il HUX TOCIEIYIoIIeH
YTWIN3alMU MUKPOOPTraHU3MaMU TOJICTOM KUIIKHU. B JKenynke NpUCYTCTBYET TaKkKe
CreUaNIbHBIN (PakTOp, 00ecTeunBaroIKi B JadbHENIIIEM YCBOCHHE BUTaMUHa Bi.

[Tocme »xemyaka NHIIEBOM KOMOK MOMNAAaeT B TOHKUM KUIICYHHK, JJIMHA
KOTOpPOro JOCTUTaeT 6,5 MeTpoB. KuilleuHbIi COK B 3TOM OT/IeJie MUIIEBAPUTEIHLHOIO
TpakTa UMEET IIEJIOYHYIO CPEly 3a CUET MOCTYIICHUS B TOHKHUI KUILIEYHUK KETUH,
COKa TMOJUKENTYJIOYHOM JKene3bl W BbIAEIECHHM CTEHOK KumedHuka. Cok
MO/KEITYJJOUHOM  KeJNe3bl COAEPKUT Takue (QEepMEeHThl, Kak anb(a-amuiaza
(pacmieruisier  yrneonbl), PHK-/IHK-nykneassl (pacmiemnsioT HYKJICHHOBBIE
KHUCJIOTHI), JIMMA3bl (PaCIICIUIAIOT JKUPHI), TPOTea3bl (PaclICIUIAIOT OEIKH) B BUJIEC
MpodH3UMOB. Bcero B kuiedyHOM coke oOHapykuBaeTcsi Oomee 20 ¢epMeHTOB
(oHTEepOKHMHA3bI, MenTuiasbl, Qocdarasbl, HykjIeasbl, JUMNa3a, aMmuiaza, JaKTasa,
caxapaza M J1p.). Y JOJed, NPOKMBAIOIIMX B Pa3HbIX PETMOHAX, BCTPEYAIOTCS
UHAUBUAYYMBI, ¥ KOTOPBIX OTMEUYaeTCs HEAOCTATOYHOCTh MPOAyKIuU (HepmMeHTa
JIAKTa3bl, YYaCTBYIOIIEH B yTHIM3AIMH JIAKTO3bl. OCOOEHHO YacTO 3TOT BPOXKACHHBIM
nedext oOHapyxuBaercs y xureneit (40-100% nomynsauun) Asuu u Adpuku. Cpenu
JIUI CJIABSTHCKOT'O MPOUCXOXKAEHUs (pycckue, 0eIopychl, YKPaUHIIbI) 1eQUIIUTHOCTD
nakTa3bl 0OHapyxkuBaercs y 10-15% npeacraBureneil momymsiium.

B TOHKOM KHILIEYHHKE TMPOUCXOJUT U BCACBIBAHHME OCHOBHOM MacChl
00pa3oBaBIIUXCSA MPOCTBIX XUMHUYECKMX (PparmMenTtoB muiu. He mnepeBapeHHbIE
OCTaTKHU MHWINM JaJie€ MOCTYMAIT B TOJCTHIA KHUIIEYHHK, B KOTOPOM OHU MOTYT
Haxoautbcss or 10 mo 15 wyacoB. B 3TOM oTAene mnuieBapuTENbHOIO TpakTa
OCYIIECTBIISIIOTCSI TIPOIIECCHI BcachiBaHUsA BOAbI (10 10 1 B CyTKH), MUHEpaJIbHBIX
coJiel, TPOTEKAIOT OCHOBHBIE TIPOIECCHl MHUKPOOHON MeTabonu3aluu OCTaTKOB
MUATATEeNbHBIX  BEIIECTB, TOCTYNHMBIIMX HW3BHE WM  OOpa30BaBIIMXCS B
MUIIEBAPUTEIIBHOM  TpakTe. [IpoAgomKUTENbHOCTh Tpollecca MNHUIIEBAPEHUS Y
3JI0POBOTO YEJIOBEKA COCTABJISECT B 3aBUCUMOCTH OT CTPYKTYPhI TUTAHUSI COCTABIISIET
ot 12 no 36 yac.

BcaceiBaHME OCYIIECTBIISIETCSI HA BCEM MPOTSKEHUHU MHUIIEBAPUTEIBLHOIO
TpakTa, TOBEPXHOCTh KOTOPOTO IOKPHITA BOPCHUHKAMH, Pa3IUYAIOIIUMUCA TIO0
CTPYKType M (PYHKIIMH B 3aBUCHUMOCTH OT CBOeH Jokanm3anuu. Ha 1 MM cnu3ucToit
npuxoautcs 30-40 BopcuHOK. BcackiBaHME OCYIIECTBIISIETCS 3a CYET pEeAIM3aLUU
HECKOJIbKMX MEXaHU3MOB (IIACCUBHBIM TpaHCIOPT, oOnerdyeHHas auddysus,
akTuBHBIA TpaHcnopT). Ilpu stoMm, 50-60% mnpomykToB Merabonu3ma OETKOB
BCachIBaeTcs B ABEHaauatunepctHor kumke, 30% - B ToHkoit u 10% - B ToicTomM
OTJieNie KUIIIEYHUKA. Y TJIEBO/IbI BCACHIBAIOTCS TOJIBKO B BUJI€ MOHOCAXapOoB, IPU 3TOM
IPUCYTCTBUE B KMILIEYHOM COKE COJIEH HATpUs CYIIECTBEHHO MOBBIIIAET CKOPOCTh UX
BcachiBaHuA. [IpoaykTel Merabonu3ma >KHUPOB TaK K€, Kak M OOJBIIUHCTBO
NOCTYHAIOIUX C MUIIEH BOAO- M KUPOPACTBOPUMBIX BUTAMHHOB, BCACBHIBAIOTCS B
TOHKOM OT/JI€JI€ KUIIICUHUKA.

BaxHyro pons B Ipouecce MNHUIIEBAPEHUS UIPAET IE€4YE€Hb, B KOTOPOU
NPOUCXOIUT oOOpa3oBaHue kemyu. JKeadub CHOCOOCTBYET SMYJIbraliil >KUPOB,
BCACBIBAHUIO TPUTJIULIEPUIOB, AKTUBUPYET JIUMA3y, CTUMYIHUPYET MEPUCTAIBTHUKY,
WHAKTUBUPYET MENCUH B JBEHAIIATUTIEPCTHOMN KHUIIIKE, OKa3bIBaeT OAKTEPUIIUIHBIA U
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OaktepuocTtatuueckuii 3(d¢ekT, ycuwiuBaeT THAPOIU3 M BCaChIBaHUE OCIKOB H
VTIIEBOJIOB, CTUMYJIMPYET MPONHQEPAINIO SHTEPOIIUTOB, MPOIECChl 00pa30BaHUS U
BBIJICTICHUS KEITUH.

BoIpIMHCTBO TaCTPOMHTECTUHATBHBIX TOPMOHOB B XMMHUYECKOM OTHOIIECHUU
IPEACTABIISIOT COOOM TMENTHJIBI B OKa3bIBAIOT MHOXKECTBO pa3HO00pa3HbIX d(h(PEeKTOB
Ha (YHKIMHM THIICBAPUTEILHOTO TpakTa M oOMeHa BemecTB. OHHM BIUSIOT Ha
CEKPEIUIO BOJBI, AIEKTPOIUTOB U (PEPMEHTOB, MOTOPHYIO aKTHUBHOCTH KEIYJAO0YHO-
KUIIEYHOI0 TPAKTa, BCACHIBAHME BOJbI, JJEKTPOJIUTOB M MUTATEIbHBIX BEIECTB,
JEATENBHOCTh CEPJICYHO-COCYIUCTON CHCTEMBI, (DYHKIIMOHAIBHYIO aKTHBHOCTH
SHJAOKPHUHHBIX KJIETOK MUIIEBAPUTEITHLHOTO TPAKTA U IPYTUX SHIOKPUHHBIX JKEJe3.

B 3aBHCHMOCTH OT TIPOMCXOXICHHS (PEPMEHTOB pa3IMyaloT TPU THIIA
nuiieBapeHus: 1) 3a cuer (pepMEHTOB, CHHTE3UPYEMBIX JKEJIe3aMHU YelIoBeKa; 2) 3a
cueT (EepMEHTOB, CHUHTE3MPOBAHHBIX MHKPOOPraHM3MaMH; 3) OCYILECTBIIIEMOE
dbepMeHTamMu, COAEPIKAMUMHUCS B COCTaBE MPUHUMAEMOMN TTUTITH.

B 3aBucumocTH OT JIOKaIM3alMM  TUIIEBApEHUE  TOMPA3JEisioT  Ha
BHYTPHKJICTOYHOE, KOTJa MPOIECCH THAPOJIM3a MUTATEIBHBIX BEIIECTB MPOUCXOIAT
BHYTPH KJIETOK (3a CYET JM30COMAJbHBIX (PEPMEHTOB), M BHEKJIETOUHOE (TIOJIOCTHOE
U TIPUCTEHOYHOE).

Takum oOpa3om, MHUIIEBAPUTEIHHBIM TPAKT B OpPraHU3ME YEIIOBEKA BHITIONHSCT
HECKOJIBKO (DyHKIIUMA:

1) cexkperopHast GYHKIUS - XapaKTepu3yeTcs: 00pa3oBaHUEM ITHUINEBAPUTEIIbHBIX
COKOB (CITFOHBI, KEITY0YHOT0, TO[KEITYA0YHOTO, KAIIIEYHOT'0 COKOB U KEITUN);

2) MoTOpHas (YHKIIMS - 3aKJIFOUAETCS B KCBaHUH, ITIOTAHWUH, TIEPEMEITUBAHNY,
MePEABIKCHIUH TTHIIH 110 MHUIIEBAPUTEITFHOMY TPAKTY U YIAICHHUIO U3 OpraHu3Ma He
nepeBapuBaeMbIX  OCTATKOB, B JIBIDKGHUM BOPCMHOK ¥ MHKPOBOPCHUHOK;
OCYUIECTBIISIETCS MYCKYJATypOol MNHILEBAPUTEIBHOIO amnmapara Ha BCEX JTamax
KOHBEWeEpa;

3) BcachIBaTellbHAs (YHKIMS - 3aKIOYAaeTCs B IOCTYIUICHHMH W3 IIOJIOCTH
KETYJIOUYHO-KUIIIEYHOTO TpPakTa B KPOBOTOK MPOAYKTOB pacIICIICHUs OEIKOB,
KUPOB U YTIIEBOJOB (AMUHOKHUCIIOTHI, TIUIEPHUH, JKUPHBIE KUCIOTHI, MOHOCAXaPU/IbI),
BOJIbI, COJIEH, JICKAPCTB U JPYTUX COCAMHEHUI;

4) BHYTpPHCEKpETOpHas (YHKIIMS - 3aKJIIOYAIOIIAscsS B BBHIPAOOTKE TOPMOHOB,
OKa3bIBAIOIIMX PEryJUpYIollee JEeHCTBUE HAa MOTOPHYIO, CEKPETOPHYIO U
BCACHIBATEIbHYIO (YHKIIMUA THUIIEBAPUTEIILHOTO TpakTa (TacTpUH, CEKPETHH U
Ipyrue TOPMOHBI);

5) skckperopHas (GYHKIUS - OOECICUMBACT BBIICICHUE MHINECBAPUTCIHHBIMU
’KeJIe3aMH B TOJIOCTh JKEIyT0YHO-KUIIIEYHOTO TPaKTa MPOTYKTOB 0OMeHa (MOYEBHUHA,
aMMUaK, >KeJTYHbIE€ MUTMEHTHI), BOJbI, COJEH TSKEIbIX METAJIOB, JIEKAPCTBEHHBIX
IpenapaToB, KOTOPBIE 3aTEM YAAISIOTCS U3 OPraHU3Ma;

6)  dABISETCS ~ MECTOM oOuTaHus CUMOMOTHYECKUX  acCOlLUalUl
MUKPOOPTaHH3MOB.

Hopmanbayto Mukpodiopy NUIIEBAPUTENILHOTO TpakTa C COBPEMEHHBIX
NO3UIMK  CclelyeT  paccMarpuBaTh  KaK  MHOXECTBO  MHUKPOOHMOIICHO3O0B,
XapaKTEPU3YIOMINXCS OMPEIACICHHBIM COCTaBOM M 3aHUMAIONINX TOT WA HWHOU
OuoTon B OpraHu3Me 4eloBeKa. JTa MHUKpoQuiopa BKIIOYAET AECSITKA U COTHHU
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pa3HoOOpa3HbIX BHUAOB MHKPOOpranu3moB. HemoctaTok wiM H30BITOK TOTO WU
MHOTO cyOcTpaTta Wi MeTa0OoJMWTa CIY)KUT CHTHAJIOM Ui YCHJICHUS POCTa WA
rubenu COOTBETCTBYIOIIETO 3B€HA HKOJIOTHYECKO cucTeMbl. B mpoiiecce 3Bosonuu
MIOCTOSIHHBIE TPEICTaBUTEIM HOPMAJIbHOM MHUKpPOQIOpHl MNpEeBpallalnNCch BO BCE
Oonee B3auMocBsizaHHOE 1iesioe. OJHOBPEMEHHO JUIsl JOCTMXKEHHs Ooubliuei
s pexkTUBHOCTH Tpoucxoauiia W crnenvanmzanus ux ¢yHkuuil. IlomoOHas
UHTErpalus Hu cruenudain3anus (yHKIUH TO3BOJSET HOpPMaNbHONW MUKpodIope
3JI0pOBOT0 YEJIOBEKA BBICTYIATh KakK €IUHOE IIeJI0e, COIVIACOBAHHO paboTaroliee B
MHTEpecax BCE CUCTEMbl OpraHu3Ma, B KOTOPOM OHa JIOKAJIM30BaHA.

C MoMmeHTa poOXJeHusi pebeHKa, €ro Koxka M CIHM3UCTble O00CEeMEHSIOTCS
MUKpPOOpPraHM3MaMM, UX YHCIO M pa3HooOpa3ue ONpEeNeNnsieTcsi COCTaBOM
MUKPO(DIOPE MaTepH, MEXaHHU3MaMH POJOB, CAHUTAPHBIM COCTOSTHUEM CpENbl, B
KOTOpOl OHM MpOXOAWIM, THUIIOM BCKapmiuBaHusa. K Hacrosiiemy BpeMeHU
BBISIBJIEHBI HEKOTOPBIE OOIIHME 3aKOHOMEPHOCTH 3aCEIEHUS KENyA0YHO-KUIIEYHOr O
TpaKTa 4eJIoBeKa MUKPOOpraHu3MaMu. Tak, yCTaHOBIIEHO, YTO B TIEPBBIC YaChl U JIHU
B KHUIIEYHUKE HOBOPOXKICHHBIX BCTPEYAIOTCS MPEUMYILIECTBEHHO MHKPOKOKKH,
CTa(UIOKOKKH, DHTEPOKOKKH U KJIOCTPUAMHU. 3aTEM IMOSBISIOTCS SHTEPOOAKTEPUU
(KUIIeyHble TaJOYKH), JakToOauwmisl u Oudumodakrepun. Co BpeMeHEM B
KHUILIEYHUKE TOSIBJISIOTCS, a 3aTeM HAYMHAIOT MpeoljagaTh HECIIOPOHOCHBIE
o0JMratHo-aHa’poOHbIe OakTepuu (OudumodakrTepuu, 3yOaKTepuu, OAKTEPOUIBI,
CTPENTOKOKKH,  CcOUpwibl). JIist  TOro  4ToObl ~ MUKpOOHAs  DKOJIOTHUS
MUIIEBAPUTEIBHOTO TPAaKTa HOBOPOXKJIEHHBIX MO CBOEMY COCTaBy NPHUOIM3HUIACH K
TAKOBOM Yy B3pOCIHBIX, TpeOyeTcs HecKoabKo JieT. Oco0eHHO o0miIbHa MUKpOdIOopa
HWOKHUX OTJIEJIOB NMUIIEBAPUTEIBHOIO TPaKTa. 3/1€Ch OOHAPYXEHbl IpPEICTaBUTENN
6omnee 500 BumoB OakTepuii. Ynucao aHadPOOHBIX MUKPOOPTaHU3MOB B ATOM 00JaCTH
3I0pOBOTO B3pocioro yenoBeka Oomee yem B 100 pa3 mpeBwIIaeT TaKOBOE IIO
COJZIep KaHUIO a3POOHBIX OaKkTepuil. DHTEPOOAKTEPUH, BKIIIOUAS KUIEYHBIC TTATOYKH,
cTapUIIOKOKKH, TPUOBI U JIPyrue a’poObl, COCTABISAIOT HeMHoOruM Oosee 1-4% wu
paccmaTpuBaloTCd  Kak  go0aBoyHas WM ciaydaiiHas — Mukpodiopa. Ha
KHU3HeoOecrieueHne MUKpO(IOphl KUIIEYHUKA Y€I0BEKa B CPEIHEM PACXOYETCs 10
10% noctynuBmIed ¢ MUIIEH SHEPT UK.

[IpencraBuTenn HOPMaNbHOW MHKPOGIOPHl MPUCYTCTBYIOT B OpTaHU3MeE
YyelioBeKa B BHUJIE (PMKCHUPOBAHHBIX K OMNPENEIEHHBIM pEIenTopaM MUKPOKOJIOHUM,
3aKJIIOUEHHBIX B OWOIUIEHKY. buomieHka, kak mepyarka, HOKpPBIBAeT KOXY U
CIIM3UCTBIE OTKPBITHIX OKPYXKAIOIIEH Cpe/ie MOIOCTEN 3J0POBOT0 YEIOBEKA U COCTOUT
U3 HK30M0IMCAXapUI0B PA3IMYHOTO COCTaBA MUKPOOHOTO MPOUCXOXKACHUS, a TAKKE
MyIMHA,  [POAYLIUPYEMOTO  OOKaJIOBHUIHBIMU  KJIE€TKaMH  ciau3ucTeix. C
(YHKIIMOHAIBHONW TOYKHU 3pEHUs OUOIUIEHKA PEryIUpyeT B3aUMOOTHOIICHUS MEXIY
MAaKpOOPTraHU3MOM U OKpyxarouied cpenou. [lonagaronmii B OpraHu3M HCXOIHBIN
NUIIEBOM cyOcTpaT B pe3yjbTaTe MHUKpPOOHON TpaHcdopmainuu mpeBpaiiaercs B
OPOMEXYTOUYHBIM JIMOO KOHEYHBIM MPOAYKT C TOW WM HHONM OMOJIOrMYecKou
AKTUBHOCTBIO.

Hopwmanbnast Mmukpodiiopa v mpoayKThl ee MeTaboau3ma:

1) ygacTBy1OT B:

1.1. perynsiuuu ra30BOro coctaBa KMIIIEYHUKA U IPYTUX MOJIOCTEH OpraHu3Mma,
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1.2. meraGonu3Me O€IKOB, YIJIEBOIOB, JIUMHUIOB U HYKJICMHOBBIX KUCIIOT;

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

1.4. oOecrieyeHUH  KOJOHU3ALMOHHOM  PE3UCTEHTHOCTH, MpenoTBpalias
MPUKUBIICHUE M Pa3MHOXKEHUE B KHUIIEYHUKE YYXKEPOAHBIX OPraHU3MOB WIIH
3acelieHrue TeX WIM WHBIX 00JacTed MUINEeBApUTEIHLHOTO TPAKTa HECBOWCTBEHHBIMU
JUISl HUX BUJIAMU MUKPOOPTaHU3MOB);

1.5. peuupkymsiquu CTEPOUAHBIX COCIUHEHHN U JAPYrUX MaKpOMOJIEKYI
(BKJTIOUAs JIEKaPCTBEHHBIE MPENapaThl);

1.6. neTokcUKauu SK30T€HHBIX U YHIOTEHHBIX CyOCTPaTOB;

2) o0mamaroT  MOPGOKHMHETHYECKMM  JCHCTBHEM  (CTUMYJIHMPYIOT — POCT
AIUTENUATIBHBIX KIJIETOK, CKOPOCTh MX OOHOBJIEHHUS Ha CIU3HUCTHIX, MEPUCTATBTHUKY,
BJIUSIIOT HA KOJIMYECTBO MOTPEOIIEMOM MUK U T.1.);

3) BBINOJHIIT HWMMYHOIEHHYIO (YCHJIMBAIOT TyMOPalIbHBII W TKaHEBOH
UMMYHUTET, CTUMYJIUPYIOT  (Paroumro3, MNPOAYKLIHIO  HUMMYHOIJI00YJIHHOB,
HUHTEPJICHKUHOB, IIATOKUHOB);

4) ciy)KaT UICTOYHUKOM DHEPTruu (00pa3oBaHUE )KUPHBIX KUCIIOT);

5) mnponmyumpyroT pa3zHOOOpa3HbIe OHOJIOTMYECKH AaKTHBHBIE COCIHMHEHUS
(BUTaMUHBI, JIUMONONKCAXAPUIbI, TENTUAOTIIMKAHbI, aMUHBI, aHTUOMOTHUKH U IPyTHE
COCIMHEHUS C aHTUMUKPOOHOM aKTUBHOCTKIO, HeiporienTtuabl, NO, HHI0JIbI).

Hopmanbnast wMukpodnopa - uWHAUKATOp (DU3MOIOTMYECKOTO  COCTOSHHS
MaKpOOpTaHU3Ma.

CoctaB MUKpO(DIOpHl B OMOIUJIEHKE MOXET W3MEHSTHCS TO7 BIMSHUEM, Kak
Pa3NUYHBIX CTPECCOBBIX AareHTOB, (DU3MOJOTMYECKOr0 COCTOSHUSI — YeJOBEKa.
MeauuuHCcKue U MEeIMKaMEHTO3HbIE BMEIIATENbCTBA, BKIIIOYasi MHCTPYMEHTAJIBHOE,
XUPYPrAYECKOE WM JIEKAPCTBEHHOE BO3JEHCTBHE, MOTI'YT HM3MEHUThH LIETOCTHOCTH
uMerolelics OMOTUIEHKH, YTO BEAET K yTpaTe €€ OTJEIbHBIX (DYHKIIHIA.

Cpenu (bapMaKOIOTHIECKUX IIperaparoB HauOosee BBIPAKEHHBIN
noBpexaaomuid 3GPeKT Ha HOPMAIbHYIO MUKPOQIIOPY OKa3bIBAIOT AHTHOUOTHUKH.
MHorue MMMYHOJETIPECCAHThI B KOHIICHTPAIUSAX OJIM3KUX K KIMHUYECKUM, TaKKe
UHTHOUPYIOT pocT OudumodakTepuii, JaKTOOAIMILII, DHTEPOKOKKOB M KHIIIEYHBIX
najoyek. XHUMHOIpPEnaparbl, KaKk MPaBWIO, TAKKE BbI3BIBAIOT JAUCOMOTHYECKUE
u3MeHeHus. J{ucOmoruyeckue mposBICHUS BBIPAXKAIOTCS B U3MEHEHUU a0COIIOTHOU
YUCJIICHHOCTU aHa’pOOHBIX M JPYTUX MPOKAPHUOTUYECKHUX KJIETOK, MX BUIOBOrO U
IITaAMMOBOI'O  COCTaBa, CIEKTpa MW KOJMYECTBA O00pa3yeMbIX MHKPOOHBIX
metabonuToB. Pa3paborano OoiblIOe  KOJMYECTBO  TECTOB,  IMO3BOJSIOIIMX
OOBEKTUBHO CYJUTh O COCTOSSHUA HOPMaJbHON MUKPO(DIIOpHI U ee PyHKIMOHAIbHOU
AKTUBHOCTH, CTENIEHU TIOBPEKICHUSI.

Hopmanbnas mukpodiopa KuilleyHHKa UMeEeT OOJbIIOEe 3HAUYEHHE B YCBOCHHUHU
OMOJIOTMYECKH aKTUBHBIX BELIECTB U UX BBIPAOOTKE.

B pesynbrare HapyuieHus HOpPMOOHOIIEHO3a BO3HUKAET JIUCOAKTEPHO3.
JlucOakTepro3 KUIIEYHUKA SBISIETCS OJAHMM U3 (PAKTOPOB, CIOCOOCTBYIOIIMX
3aTSHXKHOMY, PEUUAMBHUPYIONIEMY TEUEHHIO LIEJIO0ro psijaa 3aboseBaHuil (AucHencus,
aJUIepPTUu, YacThle MPOCTYAHbIE 3a00JIeBaHusl, TUTIOBUTAMUHO3 B).

YcTaHoBneHO yeThipe (POpMBI MPOSBICHHS TUCOAKTEPH03a, BRIPAKAIOIINECS:

1) HapyIieHueM UMMYHHOTO CTaTyCa;
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2) HapyIICHUEM ITUIIEBAPEHUS M YCBOSIEMOCTH ITHUIIM, OTCYTCTBUEM allleTUTa U
CHIDKCHHEM CHUHTE3a BUTAMUHOB TPYIIIHI B;

3) CHWYKEHUEM TOJIEPAHTHOCTH CIU3UCTON KHUIIIEYHUKA K IEMCTBUIO MATOTE€HHOM
MUKPO(DIOpPHI;

4) CHIDKEHHEM JIETOKCUKAIIMOHHON CITIOCOOHOCTH MUKPO(]IIOPHI.

Ha mpakTuke Bce 3TH (OpMBI, KaK IPaBUIIO, BCTPEUYAIOTCS BMECTE, YTO SBIISICTCS
pe3yIbTaTOM MO3AHETO OOpaIeHHs 332 METUIIMHCKOM MTOMOIIBIO.

VYcnexu, JOCTUTHYTHIE B 00JIaCTU  MHUKPOOMOJIOTMYECKOTO  M3YUEHHUS
MUKPO(IOPHl KHUIIEYHUKA YEIOBEKa, IMOCIYKHIU TPEANOChUTKON K pa3paboTke
JTUETUYECKUX U JIEYEOHO-MIPOPUITAKTUYECKUX KUCIOMOJIOYHBIX MPOAYKTOB HA OCHOBE
Lactobacillus, Bifidobacterium ¥  Streptococcus. [JIaBHBIM Ha3HAQY€HMEM MacCOBOI'O
yHOOTpPEOJICHHsI KHUCIOMOJIOYHBIX TPOMYKTOB SBJSJIOCH TIOJIABIICHUE KHUIIEYHBIX
THWIOCTHBIX  OakTepui,  JUKBHAALMUA  JUCOMOTHYECKUX  HapylIeHUH B
MUIIEBAPUTEIIBHOM TPAKTE 3a CUET BBEICHHUS B OpPraHW3M 4YEIOBEKa OOBIIHX
KOJIMYECTB JKMBBIX AHTATOHUCTUYECKUX MOJIOUHOKHUCIBIX OaKTepHuid.

JucOakTepros, B 3aBUCUMOCTH OT XapakTepa U3MEHEHHUsSI cOCTaBa MUKPO(IOPHI
TOJICTOTO KHILIEYHHKA, MOAPA3AesIeTCs Ha 3 CTENeHH.

JucbakTepro3, Kak MpPaBWIO, COYETACTCA C JIPYTUMU MaTOJIOTUYECKUMHU
CUHIPOMaMU, TTIO3TOMY MEPOIIPHUATHS TT0 KOPPEKIIMH HAPYIICHHOTO MUKPOOHOIIEH03a
OCYUIIECTBJISIIOTCA ~ OJIHOBPEMEHHO C  JICYEHHEM  OCHOBHOTO  3a0OJieBaHUS.
[TonoxurenbHpie 3hPeKThl NpHU JUCOAKTEPUO3E JOCTUTAIOTCS HCIOIB30BaHUEM
MPOOMOTHUYECKUX TPENapaToB WM TPOAYKTOB, OOJATAIOMUX MPOOHMOTUICCKUMU
CBOWCTBAaMH.

[lo cBoeMy neWCTBUIO NPOOMOTHYECKHE Ipenaparbl, MNPUMEHSEMble MpH
TucOaKTepro3e, pa3aesaoTCs Ha KIacChl:

1. Knaccuueckue mnpoObuoTuKu (M3 OOJAUTaTHOM (IIOPHI  YETOBEYECKOIO
opraHusMa: Koiu-, oudumaym-, T1akToOOaKTEpHH. ).

2. CaMODJIMMUHHUPYIOMIAECS aHTAarOHUCTHI (M3 IMTAaMMOB, HE XapaKTEePHBIX JIJIS
opraHuszMa: 0akTUCyOTHII, OMOCTIOpPUH, CIOPOOAKT).

3. KomOuHupoBanHbie mpoOMOTUKH (OU(MIOHT, OM(MUKOI, alUIIOoN, JIMHEKC,
OM00aKTOH, KUIAIIU]T).

4. ImmoOunu3npoBaHHbIE HA cOpOeHTe *uBble OakTepun (OudumymOakTeprH-
dopre).

5. KomOGunupoBanHbie ¢ TU301MMOM (Oudumus).

6. IlpenapaThl - TPOAYKTH META0OIU3Ma HOPMAJILHONH MHKPO(DIOpHI (XMiIaK-
dopre).

7. PexomOuHaHTHBIE - cyOanuH (OakTepun Subtilis, KOHTpoONUpyOITUE CUHTE3
o2-unrepdepona).

HaunbGonee 3¢ pexkTuBHBIM cpencTBOM NPO(UIAKTUKY U JI€UEHHS THUCOAaKTEpH03a
SBJISIFOTCS TIpenapathl ondumayMOaKkTeprHa.

Xopommit 3hPeKkT NepBUYHON U BTOPUYHOM MPOPUIAKTHKUA JUCOAKTEPHO3a
JIOCTUTAETCS  WCIOJIb30BAHUEM  OTEUECTBEHHBIX KHCJIOMOJOYHBIX IMPOIYKTOB,
O6uoMoporkeHHoro. JIBa crakana kedupa B J€Hb WIM OJHA TOPIH OMOMOPOKEHHOTO
00€eCreynBalOT OpPraHu3M IMOJIE3HOM MUKPOQIOPO, CYTOUYHOH MOTPEOHOCTHIO
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KaJIbllMs, BUTAMHUHOB W aMHHOKHCIIOT, HCEOOXOIWMBIX IS MPEIyIpe:KICHUS
0CTE0Nopo3a.

O¢ddexTrBHOCTE  UCHONB30BaHUS ~ OMOMOPOKEHOT0 B NpO(dHIIaKTHKE
nucOakTepuo3a y jJeTed Oblia HcclieoBaHa Ha 0a3e OHOKETHBIX JTOMIKOIBHBIX
yupexaenuil r. Omcka. MccienoBanre npoBOAWIOCH B TPU 3Tama: NEPBbIA 3Tan -
OIICHKA 3JIOPOBbs JeTed mepea MPOBEJASCHHUEM OJKCIEPUMEHTa; BTOPOM JTam —
AKCIEPUMEHTANbHbINA, BKIIOYAI BblJadyy OHMOMOpOXEHHOro (6 Hemenp) ¢
MOCJIEAYIOIIMM HAOIIOACHUEM 32 COCTOSIHUEM 3I0POBbs JIETe M HACTPOEHUs — 3
MecsIa, TPEeTUHd OdTall — OKCICPUMEHTAIbHBIN, BKIIOYAl ITOBTOPHYIO BBIIAYy
OmomopoxkeHHoro (6 Heaenab) C IMOCIASAYIONIUM HAOMIOJACHUEM 3a COCTOSTHUEM
3I0POBBS JIETEH U HACTPOCHUS — 3 MecsIIia.

B wuccinenoBanme Onuto BKioueHO 179 pgereil, IOCEMABIIMX JIOIIKOJILHBIC
opraHuzanuu, #u3 HUX 92 peOeHKa COCTaBWJIM «OCHOBHYIO» Tpynmy (zeru
MOJTYYABIIIME C PAIIMOHOM MHUTAHUS OMOMOPOKEHHOE), 87 — «KOHTPOJIBHYIO» TPYIITY
(metn KOTOpBIE MUTAIKCH MO OOBIYHOMY MEHIO). [l obecriedeHus: TOCTOBEPHOCTH
UCCJIEIOBAaHNS MUHUMAJIbHAsT YUCIEHHOCTh JIeTeM JOKHA OblIa COCTABISATh HE
MeHee 37 yein. ['pynmel He pazinyanuch no Bozpacty (p>0,05).

JInst tuHAMUYecKoro HabJIOJIEHHs 3a COCTOSIHUEM 3/I0POBbS JIETE€ Ha Mepuoj
DKCIIEPUMEHTA OBLTM BBEACHBI: «KAPThl MEAUITMHCKOTO HAOJIOJACHHS», COCTOSBIINE
Y3 TMaclOpTHOM M CIEUHAIBHOM YacTe. B cHenualibHyr0 4YacTh BKJIOYAIACh
uHGOpMAIUSA 10 KIMHUYCCKAM IPOSIBICHUAM 3a00JICBaHUN W HAJTWYHIO Kajlo0 Ha
310pOBbE (KOXKHBIE MOKPOBBI, XapaKTep CTyjla W €ro KPaTHOCTh, JAPYTHUE KAIOOBI);
«POJIUTENHCKUE HHPOPMALIMOHHBIE KapThl», BKIIOYAIOMIas HWHPOPMAIUIO OT
ponutenet o (akrax mosydeHUss PEOCHKOM CHEHUATM3UPOBAHHONM MEAUIIMHCKOU
MIOMOIIY ¥ aHTUOMOTUKOTEPAIIUU, a TAKKEe O HAJTMYMK Y JIeTel jkaiod Ha COCTOSHUE
3I0POBBS - KaAJT0ObI CO CTOPOHBI KETYIOYHO — KUIIIEYHOTO TPaKTa, ajuIepruyecKue
KOXKHBIC TIPOSIBIICHHUS, >KaJI00bl CO CTOPOHBI OPTAHOB JIBIXAHUS, TIPOYUE; OMPOCHUK
poauTeneiy,  BKJIIOYABIIMKA  BOMPOCHI O  HACJIEACTBEHHBIX  3a00JICBaHUSX,
MCUXUYECKOM M (U3UYECKOM pa3BUTHH peOCHKA ¢ MOMEHTa POXKICHHUS,
AMOIIMOHAIIEHOM COCTOSIHUU.

B xone uccnenoBanus y eTel TpoeKpaTHO oTOMpascs Ha OAKTEPUOIIOTHYECKOE
MCCIIeIOBaHNnEe Kai (70 MepBOro Kypca mpuema, 1mocjiae Hero M mociie BTOpOro Kypca
npuemMa),  ONpeAeIsUTMCh  JIakToOakTepuu;  OudumodakTepun; SHTEPOKOKKU;
knoctpunuu; E. coli Tunwmumsle, E. coli nmakro3oneratuBHbie, E. coli
reMOJIUTUYECKUE; Jp. YCJIOBHOMATOIE€HHBIE  HHTEPOOAKTEpUHU; CTAPUIOKOKK
30JI0TUCTBIN; CTaQUIOKOKK CanpOQUTHBIM, SMUAECPMAIbHBINA; JIPOXIKENOA00HbIE
rpudbl poxga Candida; HedepmeHTHpyrOmHE OaKTepuUW; NATOTEHHBIE OaKTEPHH.
WccnenoBanus BBIMONHSUIUCh B AKKPEAUTOBAHHOM HCIIBITATEIbBHOM J1a0OpaTOPHOM
nentpe (arrectat akkpeauraiuu NePOCC RU 0001.510193).

[To nanHBIM J1A0OPATOPHOTO KOHTPOJIA B Hauajde SKCIEPUMEHTAa BCE JIETH
(BHYTpPU OCHOBHOI U KOHTPOJIBHOU Ipyni) ObLIM pa3OUTHI HA JIBE TPYIIIbI — JIETU CO
3I0pOBOM MUKPOQIIOPOH U JIETH C MPOSBICHUSIMH JUCOAKTEPHO3a, IIPU TOM BTOpas
rpynmna nojapasjiensjgack Ha TpU MOATPYIIbI (B COOTBETCTBUM C KiIacCHU(pUKaIMEH
nucbaktepuosa o M.b. Kysaepoit u K.C.JIlagono, 1991 roa) — aucbakrepuos nepnoit
CTENEHHU (JaHHas TpylIla XapakKTepu3oBajach CHIDKEHMEM Ha 1 — 2 mopsnaka
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KonMuecTBa OUPua0- U JaKTOOAKTEPUH, KUIIEYHOW MAJIOYKH); JUCOAKTEPUO3 BTOPOU
creneHu (Ha (oHE CHIDKCHHS cojepkanus Oudumo- u jgakrodakrepuit Ha 1 — 2
nopsiika M 0Oojiee, BBISBISJIOCH YBEIUYEHHE KOJIMYECTBA YCIOBHO-TIATOTEHHBIX
cTa(UIOKOKKOB, YCJIOBHO-TIATOreHHas (iopa uMMena reMOJIMTUYECKHE CBOMCTBA);
TUCOAKTEPHO3 TPEThEe CTEeNeHW (XapaKTepu3yeTcs 3HAYUTEIbHBIM YMEHbBIIICHHEM
KOJIMYecTBa aHadpoOoB (0udumo- U nakrodakTepuil ) u yBeaudeHueM aspooos (106-
7 KOE/mn u Bbime.), Hanuane rpudoB poaa Candida, craduiokokkoB.

Pe3ynbpTaThl uccienoBaHUS - Teped MPOBEACHUEM 3KCIEepUMeEHTa (TepBbId
ATal MCCIENOBaHMUs) CTATUCTUYECKUX Pa3IU4Mil B YAaCTOTE€ W CTENEHU MPOSBICHUSA
nucOaKTepro3a B OCHOBHOM M KOHTPOJBHOM Trpynmnax He O0buio (p=0,375). SBnenus
IUCcOaKTEepro3a pa3HOW CTENEHU BBIPAXKEHHOCTH oTMedanuch y 77,2-80,9%
oOcimeoBaHHBIX JAeTeld. TpeThs cTemeHb aucOakTepuo3a oTMmedanack B 2,1%
OCMOTpEHHBIX, BTOpas crenens —y 35,2% aereit, nepsas — y 30,1%.

Ha BTopoM »3Tame Hay4dyHO-TIpAaKTUYECKOW (HCCIEeN0BaTENbCKOM) pPadboThI
(KCIepeMeHTaIbHOM) - Yy JIeTed OCHOBHOM TpyMIlbl 4YacTOTa OTKJIOHEHUM OT
HOPMAJIbHBIX 3HAuYeHUW OuduI00aKTEpHl, TUIMUYHON KUIIEYHOM NAJTOYKH,
KHUIIEYHOHN MaOUYKH C TEMOJTUTHYHECKHMH CBOMCTBAMHU, 30JI0THCTOTO CTA(HIOKOKKA,
rpuboB Candida u HedepmeHTHpYIOIUX OaKTepUd CYIIECTBEHHO CHU3WJIACH;
MOKa3aTeld HWMEIU CTaTUCTUYECKHM 3HAYMMbIE pa3iMyvs [0 CPaBHEHUIO C
KoHTpoibHOW rpynmon (p=0,000...). YnenbHbIE Bec JneTed € MPOSBICHUSIMU
aucOaKTepro3a 3HAYUMO HE M3MEHWIICS, HO MPU 3TOM CYIIECTBEHHO COKPATHUIIOCh
KOJIMYECTBO JETe CO BTOPOM CTEMEeHbIO JUCOAKTepHo3a M COOTBETCTBEHHO
YBEJIMUUIIOCH KOJIMYECTBO JIETEH C MEPBOMl CTETEHbIO.

[Tociie mpoBeAeHUs TPETHErO ATama MCCIENOBaHUSA YIEIbHBIA BEC HETed ¢
NPOSIBIICHUSAMH TUCOAKTepHo3a B OCHOBHOM rpyrre coctaBisul 36,3%, mpu 3Tom
MPOSIBIICHUM TPEThEW CTENEHH CPEeaM JETEe «OCHOBHOW» IpYIIbl HE HAOII0IATI0Ch,
pacrpoCTpaHEHHOCTh BTOPOM CTeneHu cokpaTuiack 110 9,1% (puc.l). PezynbTaTel mo
KOHTPOJILHOM TpYIie CTAaTUCTHYECKH 3HAYMMBIX pPa3IHdUil C TIEPBBIM JTAIOM
HUCCJIEIOBAHUN HE BEISIBIIN.

AHanmu3 JUHAMHUKU TIOCEIIaeMOCTH JOMIKOJBHOM OpraHu3aluh  TOoCye
peayi3alui  BTOPOTO M TPEThEro JTama HUCCIAEAOBAaHUS CBUAETEIBCTBOBAI O
CTATUCTUYECKHU 3HAYMMOM MEHBLIEM KOJIMYECTBE MPOITYCKOB CPEIU I€TE OCHOBHOU
IPYNIIbI, COCTaBUBIIEM — 2,3 IHS B MECSII, 0 KOHTPOJILHOU rpymme — 4,8.

K 4ucny mnomoOXWUTENbHBIX PpE3ylIbTaTOB SKCIEPUMEHTA CIEAyeT OTHECTH
CYIIIECTBEHHOE COKpallleHue >Kajgo0 Ha auIepruuecKue peakluu, JIepMaTUThI,
HapyLIEHUS JIEATEIbHOCTH JKEIyA0YHO-KUIIEYHOr0 TpakTa y Aereil. Takxke Bce 0e3
UCKJIIOYCHHS POAUTETN OTMETWIH YJIy4YIIEHHE MCHUXO0-3MOIMOHAIBHOIO COCTOSHUS
JIeTeil B IHU, KOTJa JIETSIM BbIJIaBAJIOCh MOPOKEHHOE.

[Io pe3ynpraram BBINOTHEHHOW paOOThl OBUIO CHENAHO 3aKIIOYEHHE 00
(¢ ()EKTUBHOCTH BKJIIOYEHHS B OCHOBHOW pallMOH MUTaHUS peOeHKAa MNPOAYKTOB
OpOOMOTHYECKOr0 JIEUCTBUSI B ()OpME KYpCOBOTO Ha3HAYEHHUs B Ka4eCTBE BTOPOIO
3aBTpaKa WK MOoJAHKKA. [1o uToram nepBoro u BTOpOro Kypca (mpoaoHKUTETbHOCTh
KaXKJI0T0 IIMKJIa 6 Hellenb) mpruemMa OMOMOPOKEHHOTO y IETe OTMEYaIOCh CHUYKEHUE
BBIPA)KEHHOCTU JAUCOAKTEPHO03a, COKpPAILLIEHUE KOJUYECTBA AETEH ¢ AUCOAKTEPHO30M,
COKpaIlleHHe >Kaio0 Ha IUCPYHKIUU KHUIICUHHUKA, AJUIEPrUYECKUe pEeaKIuu u
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JEPMATUTBI, TAKXE OTMEUYAJIOCh YJYYIICHUE TCUXO0-3MOIIMOHAIIBHOTO COCTOSHUS
JeTel, TMOBbIIANach  IOCEMIAEMOCTh  JEThbMU  JIOUIKOJBbHOW  OpraHU3alluu.
YnorpebieHne OMOMOPOKEHHOTO HE TMPHUBEIO K POCTY OOpaliaeMocTd JeTeil 3a
MEJUIIMHCKON TMOMOIIBI0O ¢ CUMOTOMATUKOW 3a00JieBaHUN BEPXHUX AbIXaTEIbHBIX
nyTei B TIEpPHUOJ, TOBBIIICHHOW 3a00JIEBAEMOCTH TPUINIOM W OCTPHIMHU
pecrupaTopHbiMU MH(EKIUAMU. JaHHBIX, CBHUJIETEIBLCTBYIOIIUX 00 yXYAIICHUU
3I0POBBS PECIIOH/ICHTOB, HE BBISBIICHO.

Takum o0pa3om, MONyYEHHBIE BBIBOJbBI, MO3BOJSIOT PEKOMEHAO0BATH C IIEJIBIO
npopuiIakTUKU JUCOAKTEpUo3a M €ro MpOosBICHUN y JeTed, BKIIOUYCHHUE
OMOMOPOKEHOTO B OCHOBHOM pallMOH IMUTAHMS JCTEH.

Cnucox 0ononHumenvHoll 1umepamypvl no meme:

1. AmupoBa K.M., Pomun M. A., Ckasapo C. II., CumonoB A. H. Ilone3nas
MUKpodopa KUIIEYHUKA U €€ Koppekuus npooOuotukamu // IlpuoputerHoie u
WHHOBAIIMOHHBIE TEXHOJOTMU B KUBOTHOBOJCTBE — OCHOBA MOJIEpHU3AIUU
arponpoOMBIIIIEHHOTO KomIuiekca Poccun: COOpHMK HaydHBIX CTaTedl IO
MarepuagaM MEXIyHapOJHOW Hay4YHO-TIPAKTUYECKOW KOH(EpeHIIMU Hay4YHBIX
COTPYAHHKOB M mpenonasareneit (r. CraBpomonb, 16 nexadbps 2016 r.). —
Craspomnons. — 2016. — C. 17-25.

2. benemep C.B., l'acununa T.B. PanmonanbHOe mHMTaHWe M COCTaB KHIIEYHON
mukpodopsl / Bonpocsr nerckoii queronoruu. - 2003. - T. 1. - Ne 5. - C. 17-20.

3. benbmep C.B., Mankou A.B. Kumeuynas Mukpodaopa U 3HaueHHe NpeOnOTHKOB
st ee pyakruonunpoBanus // Jleqammit Bpad. — 2006. - Ne 4. — C.60-65.

4, T'ypuna O.I1., biunoB A.E., BapnamoBa O.H. u ap. Yacro Oosneromnue aeTu:
UMMYHOAHAarHocTuKa u peadunuranus // [leguatp. - 2011. — T.1I. - Ne2. — C.45-52.

5. Kopotbko I'. @. ®usnonorus cucrtemsl nuimieBapenusi: Monorpadus. Kpacuogap,
2009. — 608 c.

6. YroneB A. M. u ap. Teopust anekBaTHOro nutanus u Tpodomorus. — M. - 1991, —
247 c.

7. XaBkun A.UM., bnar C.®. MukpoOuoueHo3 KulleuHuka W uMmmyHurter // Poc.
BECTHUK mepuHartoi. u neauat. - 2011. - Nel. — C. 66-72.

8. lltenckas O. A., AptioxoBa C. . Ponb BAJI0oB B BOCCTaHOBIIEHUH MUKPOQIOPHI
XKKT nmpu antubmoruxorepanuu // OMI'TY. - 2012. - Ne5. — 4 c.

4.2.3. Tema Ne 3 «OcHOBHBIE KOMIIOHEHTBI AN

Heab: OOecneuuTh HaIWYMe HEOOXOIWMBIX B ITOBCCAHEBHOM JKHM3HH 3HAHUU O

MUIIEBOM U OMOJIOTHYECKOM IICHHOCTH MIPOIYKTOB, OJI10/1, MEHIO.

KoHTpoJibHbIE BONIPOCHI:

1. Yto noHumMaeTcs moj NUIIEBON IEHHOCThIO MPOTYyKTa?

2. Yewm ompenensercs yCBOSIEMOCTh MUIIEBBIX BEIECTB?

3. Uro moHumaercs noja 0noaorndeckoi 3¢ (HEeKTHBHOCTHIO MTPOIYKTOB?

4. Ponp BHTaMHHOB Ha TIPOILIECCHI pOCTa M pPa3BUTHS peOEHKA, HCTOYHUKHU

BUTAMUHOB.

5. Poiap MUKpO- M MakpolJIEMEHTOB Ha MPOIECCH pOCTa W Pa3BUTHS PeOCHKa,

UCTOYHUKH MUKPO- U MAaKpPOAJIEMEHTOB.

6. Uto moHMMAaETCs Mo MUIIEBOW T00aBKOM, U IJIs KAaKUX IEJIeH WX UCTIOB3YIOT

B U3TOTOBJICHUH MMUILEBBIX MPOAYKTOB?


http://www.lvrach.ru/author/4538275/
http://www.lvrach.ru/author/4717242/
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CnpaBouHble MaTepUaJbI 110 TeMe:

Pacnipenenenrie KOMIMOHEHTOB MUIM YEJIOBEKAa HA OCHOBHBIE U HE OCHOBHBIC
(BcrioMoraTtenbHbI€) JO0CTaTOYHO YCJIOBHO. JlJisi pocta W pa3BUTUSL HEOOXOAUMO
NOCTYIUICHUE OPraHWYECKUMX U HEOPraHMYECKUX BEIIECTB, KOTOPbIE B PE3yJbTaTe
pacuieryieHdss M OHWOCHMHTE3a MpeBpallaloTcs B OMOJIOTMYECKHE CyOCTpaThl,
o0ecrieurBaOIIie HEOOXOAUMBIM OallaHC HHEPreTUYECKOro U IJIACTHYECKOTO
matepuana. B pe3ynbrare oOecrneuuMBaeTcsi  YCJIOBUSL  HEOOXOAMMBbIE A
FapMOHUYHOTO POCTa W Pa3BUTUSA PACTYIIEro OpraHu3Mma, OOHOBJIEHHUS KIIETOK,
OpPraHoOB W TKaHEH, a TaKKe HAKOIUICHWE SHEPTHH, HEOOXOAMMON /I BHITIOTHEHUS
KU3HEHHO HEOOXOIUMBIX (PYHKIIMN OpraHu3Ma.

[TumeBsie cyOCTpaThl, OOECHICYMBAIONINE OPTaHU3M DHEPTETHUUECKUM H
IUTACTUYECKUM MaTepHaioM, MOT'YT PacCMaTpPUBATHCS KAaK OCHOBHBIE KOMIIOHEHTHI
nuiy. [IpuMEeHUTEeNbHO K YEIOBEKY, K TAaKOBBIM MOXHO OTHECTH BOIY,
HEOpPraHUYECKUE COJIU, OCNIKH, YTIIEBOIbI, )KUPBI U BUTAMHHBI.

[IuieBass 1EHHOCTh MPOJYKTA - TOHATHE, OTpakarollee IMOJHOTY MOJEe3HBIX
CBOWCTB  MpOAYKTa, BKIIOYas CTENeHb  oOecmedeHus  (HU3UOTOTHUECKHX
noTpeOHOCTEN YeloBeKa B MUIIEBBIX BElIECTBaX M sHepruu. [luineBas 1EHHOCTH
XapaKkTepU3yeTcsi, MPEXJE BCEro, XWMHYECKUM COCTABOM TNPOJYKTa, C YYETOM
NoTpeOJICHHsI €r0 B OOIIECHPHUHSITHIX KOJIMYECTBAX, U DHEPTETUUECKON IIEHHOCTHIO.

Kputepuem olieHKH KauecTBa MUILIEBOM LIEHHOCTH sIBIIsieTca coaepxkanue B 100
I' ChEIOOHOW 4YacTW MPOAYKTa OEITKOB, XHUPOB, YIJIEBOIOB (B T), HEKOTOPHIX
BUTAMHUHOB, MaKkpo- U MHUKPOIJIEMEHTOB (B MT), dHEpreTudecKkas IEHHOCTh (B KKal
i kJ[x), TOMOMHUTENbHBIE MOKa3aTeNu. B CBs3M ¢ 4eM MMEHHO 3Ta MHpOpMaIus
HAHOCHTCSI Ha DTHKETKE (MapKHPOBOYHOM SPJIBIKE) BCEX pEaM3yeMbIX B TOPTOBOM
CETHU MIPOJIYKTOB.

[IuiieBbie BelllecTBa YCBAUBAIOTCSl OPraHU3MOM HeoMHakoBO. Ha ycBosieMoCTh
KOMIIOHCHTOB THUIIM BIUAET MX (opMa CBA3M B MPOAYKTE, HAIMYHUE THIICBBIX
BOJIOKOH, CIIOCO0 KYJIMHApPHON 00pabOTKHU, HAIMYKUE COSAUHEHHH, CTIOCOOCTBYIOIINX
Jy4dllled  YCBOSIEMOCTH, NPUCYTCTBUE€ WM OTCYTCTBHE psia BHUTAMUHOB,
(YyHKIMOHAJIBHOE COCTOSIHUE OpraHu3Ma, Hajauuue 3adoneBanuil. [loaToMmy cinemyer
paznuyaTh TIOHATHUS «IUIIEBas IIEHHOCTh» MPOAYKTOB IHTAHUS € «peasibHas
nuiieBass EHHOCTb». [IpUYMHBI  HEOJAMHAKOBOM  YCBOSIEMOCTH  pa3JIMYHBbI.
YcBosieMocTh  Oenmka, Hampumep, MoOXKeT konebatbes oT 70 g0 96 %,
MaKpOdJIEMEHTOB, Takux Kak ¢dochop, kambiuii, maruuii — ot 20 mo 90%,
OOJIBIIMHCTBA MUKPO3JIEMEHTOB (kene30, UMHK U T.1.) — oT 1 10 30 %. Taxxe B
IIMPOKUX MPEENIaX BapbUPYETCS YCBOSIEMOCTD XKUPOB, YTIEBOAOB U BUTAMUHOB.

bonee wacTHBIMM TMOKa3aTeNsIMU, XapaKTEPU3YIOUIMMU MHUIIEBYIO I[EHHOCTb
MIPOJIYKTOB, SIBJIAIOTCS OMOJIOTMYECcKasi, YHEPreTHUecKas [IEHHOCTh U OMOJOrudecKas
3P EKTUBHOCTS.

buonoruueckoil IEHHOCTBbIO HA3bIBAIOT MOKA3aTENb KAYeCTBA MUIIEBOT0 OeJka,
OTpaXarol[uil CTENeHb COOTBETCTBUS €r0 aMUHOKHCIOTHOTO COCTaBa MOTPEOHOCTSIM
OpraHu3Ma B aMHUHOKHCJIOTaX JJisi CHHTE3a Oelka.

[Ton sHepreTdecKkoi IEHHOCTHIO MOHUMAIOT KOJIMUECTBO dHEPTUH (KKa, K/[x),
BBICBOOOXK/TA€MOM B OpraHMW3ME M3 MHIIEBBIX BEIIECTB MPOAYKTOB JJIsi OOECreYeHUs
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ero ¢uzuonornueckux QysHkuui. [lpu cropanuum B armocdepe kuciopoga 1 T
YIJIEBOJIOB BbIAENsieTcs B cpenaneM 4,3 kkai, 1 r xupoB — 9,45 kkain, 1 r OelkoB —
5,65 kkan. Ho MOCKOJIIbKY MHUIIEBBIE BEIIECTBA YCBAMBAIOTCS OPTaHU3MOM HE
MOJIHOCTBIO, TO MPUHSATO, YTO 1 T OenKoB numyu naet 4 kkai, 1 T xkupoB — 9 kkain, a

yrieBojioB — 4 kkan. Takum 00pa3om, 3HAs XUMHUYECKHH COCTaB IIHIIH, JIETKO
MOJICYUTATh, CKOJIBKO YHEPIETUYECKOr0 MaTepralia MOJy4aeT YETOBEK.
buomornueckas  3¢G@PEKTHBHOCT, -  MOKa3aTellb  KadecTBa  JKUPOBBIX

KOMITIOHEHTOB ~ TUIIEBBIX  MPOAYKTOB, OTpPaXKAIONIMK  colepKaHuE B  HHX
MOJIMHEHACHIIIIEHHBIX JKUPHBIX KUCJIOT. bruonornyeckyro 3(hPeKTUBHOCTb >KUPOBBIX
KOMIIOHCHTOB  MHINM  OLECHHWBAIOT MO  Kod(ppuIMEHTYy  OHOJIOrHYeCcKOM
s dextuBHOCTH. Ero pacuer ocHOBaH Ha ONpPEACIICHUU KOJIWYECTBA BCEX >KUPHBIX
KHUCJIOT, BXOIAIIMX B cocTaB Xupa. [lomydeHHbIE JaHHBIE COIMOCTABIISIIOT C
TUIOTETUYECKUM, «HACATbHBIMY )KHUPOM.

be3zonacHoCTh  NUIIEBBIX  MPOAYKTOB —  OTCYTCTBHE  TOKCHUYECKOIO,
KaHIIEPOT€HHOT'0, MyTareHHOTO WJIM UHOTO HEOJIarompUsTHOTO JEHCTBUS MPOIYKTOB
Ha OpraHMU3M YeJIOBEKA MPU YIOTPEOJICHUHN UX B OOLICTIPUHATHIX KOJIUYECTBAX.

OtnenpHblE XUMHUYECKHUE COCIMHEHUS, BXOJAIINE B COCTAB MHIIH, HA3bIBAIOT
HyTpUeHTaMu (Makpo- H MHUKPOHYTpHeHThl). K MakpoHyTpUEeHTaM OTHOCST
VIJIEBOMBI, JIMMUJbLI, O€JIKKM, HEKOTOphle MHUHEpaJIbHbIE BEIIECTBa, a K
MUKPOHYTPUEHTAM — BUTAMHUHBI U PsiJT MUHEPAIbHBIX coeuHeHui. B cocTaB numu
BXOJISIT TaK)KE€ HEAJTMMEHTapHbIE KOMIIOHEHTHI, KOTOPbIE HE SIBISIOTCS UCTOYHUKAMU
SHEPIUM JJIsl OpPraHu3Ma U HE UCIOJIb3YIOTCSl B KAUYECTBE CTPOUTENIBHOIO MaTepuaa.
OTO Tak Ha3bIBaeMble OAJJIACTHBIE COSNMHEHUS — LIEJUTI0NI03a (KIeTYaTKa), JTUTHUH,
MEKTUHOBBIE BEIIECTRA.

N3 92 BcTpevaronuxcs B MPUPOJIE XUMUIECKUX AJIEMEHTOB 81 oOHapy)uBaeTcs
B OPTaHU3ME YEJIOBEKA. 22 OCHOBHBIX COCTABIAIOT 4-5% OT cpeaHero Beca 4eaoBeKa.
12 xummueckux snementoB (C, O, H, N, P, Ca, Mg, K, S, F, CI) na3biBaioT
CTPYKTYPHBIMHM, TIOCKOJIBKY OHHM COCTaBISAOT 99%  31€eMEHTHOro cocTaBa
YEJIOBEYECKOI0 OpraHu3Ma M BXOIST B COCTaB KJIETOK M TKaHeW opraHuzma. Mx
TaK)Ke Ha3bIBAIOT MakpodjaeMeHTaMu. [lorpeObHOCTh B HUX cocTaBisieT oT 10 Mr mo
HECKOJIbKUX TpaMMOB B JIeHb. MukpoasniementamMu (17 3cceHIMaNbHBIX, T.€.
’KH3HEHHO HeooxoauMeIX - Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V, Se, Mn, As, F, Si, Li, B,
Br) Ha3bIBaOT 37€MEHTHI, IPUCYTCTBYIOIINE B OPraHW3ME YeJIOBEKa B OUCHb MaJIbIX
clenoBbIX KoaudyecTBaX. [[I0TpeOHOCTh B HUX OT HECKOJIBKMX MHKPOTPAMMOB /IO M.
DcCceHIUaNbHbIE AJIEMEHTHl BXOAST B COCTaB Pa3IMYHBIX (PEPMEHTOB, TOPMOHOB,
BUTAMUHOB, COCTaBJISIIOT HEOOXOAMMYIO B (DYHKIIMOHAILHOM OTHOIICHHHM 4YacTh
PA3JIMYHBIX KJIETOUYHBIX CTPYKTYP.

bonesnu, cBs3aHHbIE ¢ HAPYUIEHUEM MHUHEPAIBHOIO COCTaBa, HOCST HAa3BaHHE
MHUKpPO3JIeMEHTO3bl. OHM BO3HHUKAIOT JHOO TMPU HEJOCTATOYHOM MOCTYILICHUH
ACCEHIUATBHBIX MHMKPOIJIEMEHTOB W/WIW H30BITOYHOM TOCTYIUICHUH B OpPraHU3M
TOKCHUUYECKUX MHUKPOJIEMEHTOB. Mexay »dJIeMEeHTaMH CYIIECTBYET MHOXKECTBO
CUHEPIMYEeCKHEe U AaHTAarOHHUCTUYECKUE CBSI3M. MUKpPOARJIEMEHTHI BIUSAIOT HA POCT U
pa3BUTHE 4YENOBEKAa, Ha TIPOLECCH JbIXaHUS, KPOBETBOPEHUS, WMMYHOI'CHE3a,
MOBEJCHUYECCKUE peakiuu, Ha MOpPGODYHKIMOHATHHYIO NEATEIbHOCTh W JIPYyTHe
(GyHKIIMY BCEX OPraHOB M TKaHEH.
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bnarogapss BogHO-cOIEBOMY OOMEHY B OpraHuU3Me [MOJJIEPKUBAIOTCS Ha
OTHOCUTEIHHO CTAOMILHOM YPOBHE OCMOTHYECKOE JJAaBJICHHUE, OCYIIECTBIISIIOTCS
duznonornyeckre GyHKIMU U OMOXUMHUYECKHUE PEAKIIUH.

JInst Xopoliero caMO4yBCTBHSI YEJIOBEKY HEOOXOAMMO €XEIHEBHO yMOTPEOIsATh
TaKoe KOJWYECTBO IHUIM, KOTOpoe Obl B Tmpolecce MeTaboiam3ma JaBajio eMy
HE00XO0UMOE KOJMYECTBO SHEPIUH, MOKPHIBAIOIIEE YHEPTOTPATHl Ha BBHITIOJHIEMYIO
JNBUTATE€IbHYI0O AKTUBHOCTh B TEYEHUE JIHS, OCHOBHOW oOOMeH (PHeprus,
oOecrieunBaroiiasi paboTy OopraHoB M CUCTEM OPraHu3Ma, HaXOJSIIETrocsl B MOKOE) U
crienuPpUYecKy JUHAMUYECKOE JEUCTBUE MHINM - DHEPTUsl, KOTOPYIO pPACXOIyeT
OpraHu3M Ha repeBapuBaHue numm (Tadm. ).

Taoauua 1. IlpumepHbie 3HAUEHUSI CYTOYHOM MOTPEOHOCTH B IHEPTUHU

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

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

UenoBek TMONy4YaeT SHEPIHio, YMOTPEOssiss MHIY, COAEPKAUlyI0 YIJIEBOJIbI,
XKUpbI ¥ Oenku. [ToTeHIManbHas SHEPTHsl, 3aKII0UYEeHHAS B XUMHUYECKUX CBS3SIX ATUX
COEJIMHEHUI, BRICBOOOXK/IA€TCA B pe3yabTaTe aHadpoOHOTro (0€3 yJacTus KUCIopoa)
WM a3pOOHOTO (C ydacTHEM KHUCJIOpoia) OOMeHa.

Jlnst  w3MepeHusT SHEpPrud, 3aKIIOYEHHOW B TOM WJIH WHOM TPOAYKTE,
UCIIOJNIb3YyEeTCA CIeluaibHas eIuHUIIAa u3MepeHus sHeprun (kamopus). OJiHa Kajgopus
— D3TO TaKoe KOJIMYECTBO DJHEPruu, KOTOpoe TpeOyeTrcsi, 4YTOObl MOBBICUTH
temrieparypy 1 r Boasl Ha 1°C. B MexnyHapoaHoil cucTeMe eAMHUIL 151 3TUX Lenen
UCIIONIB3YIOT APYTYI0 €AUHMILY, KOTOpas Ha3bIBaeTcs JKoyib. OJHA KUIOKAJIOPUs
(1000 kaix) coorBercTByeT 4,19 kunomxkoynen (k/x). Ilpu okuciennu 1 r yrineBonoB
Beifiemsiercs 4,1 kkan (17,17 xJIx), 1 v xupa — 9,3 kkan (38,96 k/[x), 1 r 6enka —
4,1 xxain (17,17 xJIx).

Pexomennyemass muiieBasi 1EHHOCTh MEHIO JJIS JIETEH IIKOJBLHOTO BO3pacTa
npuBeaeHbl B Ta0. 2,3. 3HaueHUs], MPUBEJICHHbIE B TAOIUIIE, MOTYyYEHbl PACYETHBIM
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IyTEeM, OTTAJIKMUBASCh OT CICAYIOIIMX YYETHBIX JAHHBIX — KaJOPUHHOCTH CYTOUYHOTO
pauroHa — 2350 Kkaji, IPOLEHTHOE paclpe/ieNieHHe KaJlOPUHHOCTU IO MpUeMam
Ui Ha 3aBTpak 20-25%, Bropoii 3aBTpak — 5%, 0o6ex — 30-35 %, monauuk 10-15%,
yxkuH 20-25%, BTOpo# yxxuH — 5%.

Tadoanua 2. PekoMeHnayemasi nuiieBasi IEHHOCTh CYTOYHOT0 MEHIO JIJIsl JieTeil 0T
7-mu po 11-Ttu Jjer

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

Tadoauua 3. Pexkomenayemasi nunieBasi EHHOCTh CYTOYHOI0 MEHIO /IS IeTel oT
11-Tm JeT u crapuie
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Wtoro (cymma Benkog,
Mpnems iy - JHepreTMJ4eckan UeHHoCT b (kKan) HWpoB : EE;FEIEID,D,DEI}
(aeTh cTapue B MKK HUPEI YN eBogkl
11 net)
CpeaH CpeaH cpegaH cpegH
MWH| AA |Makc| MuH | AA | makc| MWH | AR | Makc | MUH AnA MaKC
3aBTpak 74,6| 842 |93.6[166.4| 1694 |2105(2994|336.6| 3742 | 5426 | 6104 | 678.3
BTOpoi 3aeTpak| 18,7 18,7 [18,7| 421 | 421 421|748 | 748 | 748 [ 1357 | 1357 [ 1357
oben 112 | 122 [ 131 |252,6| 2736|294 7|449,0( 486,56 5239 813,9 | 8817 | 9496
NongHUE 374|468 | 56,1 84,2 | 1052|126 3149718712245 271,3 | 3391 | 407.0
WAHWH 74,8 842 |93.6(166.4| 1694 |2105(2994|336.6| 3742 | 5426 | 6104 | 678.3
BTOPOA YHWH 18,7 167 |18.7[421 | 421 | 421|748 | 748 | 74,8 | 1357 [ 1367 | 13567
UTOro 337 (3742 412 |TET. 8| 842019262 1347 | 1497 | 1647 [ 24417 2713,0|2984 3
MIPOJIOJDKEHHIE TaOIHIIBI 3.
Mpwems! iy JHepreT MMECKan UeHHOCTE (B % oT obleil KanopWiAHOCTK 33 NpUe M MWLM}
Benku HWpHI WM EBD Akl MTOro
(LeTw cTaplue
11 net)
cpeq cpeq CpeaH CpeaH
MWH | HAA | makc | MuH | HAA [makc| MuH | AA | makc| MuH | AR | makc
3aeTpak 12,3138 (1563 | 276[31.0[(345] 490 552 | 61,3 | 88,9 [100,0[1111
BTopoi 3asTpak| 13,8 13,8 | 138 | 310 31,0310 552 | 652 | 552 |100,0)100.0/100,0
obeg 12,7138 149|266 [ 31,0334 | 508 | 552|594 (923 (100,0(107.7
nongHWK 11,0138 | 166 | 246310372 | 441 | 552 | 66,2 | 80,0 [100,0{120.0
WHWH 12,3[138 [ 1563 |276[31.0[(345]49,0) 552 | 61,3 | 88,9 [100,0[111.1
ETOPON VWH 13,8138 [ 136 | 310310310552 | 552 552 [100,0{100,0{100,0
MTOro 124138152 | 2789310341497 | 552 | 60,7 [ 90,0 [100,0{110,0
MIPOIOJDKEHIE TaOIHIIBI 3.
CO0THOWEHKe
Mpuemsl nuwp Macca DenkoB, #Wpoe n
(neTw cTapwe Benkn HUPEI yrneBokH YN eB0f08 N0 Macce
11 net) cpen cpeq cped
MWH | HARA | MAKC | MWH | HAA | MakKC| MWH | HAR | Makc| 6 H ¥
3aBTpak 18,71 21.0[ 234|167 | 210234 | 748|84,2] 936 1 1 4
eTopoi 3aeTpak| 47 | 47 | A7 | A7 [ 47 [ A7 | 187187187 1 1 4
obeg 2813041327281 304|327 (1123)121,6/131.0] 1 1 4
NongH1E 94 (10,7140 94 [NM7|140] 374 | 46,8 561 1 1 4
WEMH 18,7210 234 [ 187|210 234|748 |84.2| 93,6 1 1 4
BTOPON VWH 47 1 47 1 47 [ 47 |47 47 [187 187187 1 1 4
MTOro 84.2]93.6|102.9| 842 [ 936 [102.9]336.8|374.2| 4116 1 1 4
Jns  oOecrieueHHs  SHEPreTUYECKOM  LEHHOCTH  IHILEBOTO

COOTBETCTBUU C TaOIUIIEH 4.

OCHOBHBIM HCTOYHUKOM DJHEPIUU Y YEJIOBEKA SIBISIOTCS YIJIEBOABI, KOTOpHIE
NOCTYNAlOT B OpraHu3M IMpH yHnoTpeOneHuu xieda, oBouled, (PPYyKTOB, MOJIOKA,
Kpaxmaja, CUpornoB. B mnuieBapuTeIbHOM TpPaKTe 3THU HPOAYKTHI IOJ BIUSHUEM
aMMia3 paclleIuIIioTcs 10 MOHOcaxapuaoB (TJIIOKO03a,
nakTo3a). MoHOcaxapuabl MOCTYNAIOT B KPOBOTOK, JOCTUTAIOT MeueHu. B medenu

OOJILIIMHCTBO MOHOCAXapHuAbl IIPCBPAIIAOTCA B I''TFOKO3Y.

$pykro3a,

Taoaunna 4. CpenHecyTouHbie HA00PbI MUILEBOH MPOAYKTOB sl

pannoHa
pEKOMEHIyeTCs Il MPUTOTOBJICHUS OJIOJI MCIMOJIb30BaTh HAOOPHI MPOIYKTOB B

rajJakTo3sa,
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13
NPUIOTOBJIeHHA 01101 B HeTTO (Ha 1 pedeHKa B CYTKH)

Hroro 3a cyTku
HanMeHnoBanne nuieBoy NpOIYyKIMY WX TPYIIIBI MUILEBOU 711 12 ner
NPOTYKIUH et 1
No crapuie
1 | Xuneb prxkanoii 80 120
2 | Xneb meHnYHbIH 150 200
3 | Myka nmeHnvHas 15 20
4 | Kpymbl, 6000BbIC 45 50
5 | MakapoHHBIC U3IEIUS 15 20
6 | Kaprodenn 187 187
OBo1y (CBEXHE, MOPOKEHBIE, KOHCEPBUPOBAHHBIE), BKITIOYAS
7 | coneHble W KBAIICHBIC™, B T.4. TOMAT-IIOPE, 3€JICHb, T 280 320
8 | ®pyKTHI cBEXKHE 185 185
9 | CyxodpyKTsI 15 20
CoK# TII0/J00BOIIHBIC, HAITUTKY BUTAMUHU3HUPOBAHHEIE,
200 200
10 | B T.4. HHCTAHTHBIC
11 | Msico 1-ii kaTeropuu 70 78
12 | CyObnpoayKThl (Ie4eHb, SA3bIK, CEPALIEC) 15 20
13 | [Ituna (upmuista-opoitsiepsl moTpomieHsie — 1 KaT) 35 53
14 | Pri6a (duine) 58 77
15 | Mosoko (2,5% - 3,0% m.1.x.) 300 300
16 | KucimoMmonounas nurieBast mpoIyKIus 150 180
17 | Tsopor (5% - 9% M.j1.k.) 50 60
18 | Coip 10 12
19 | Cmerana (15% - 20% m.11.k.) 10 10
20 | Macno cnmuBoYHOE 30 35
21 | Macno pacTHTeIbHOE 15 18
22 | Slimo, mr. 1 1
23 | Caxap™* 30 35
24 | Kongurepckue W3aenus 10 15
25 | Yaii 0,4 0,4
26 | Kakao-moporok 1,2 1,2
27 | Kodelinplii HAaMUTOK 2 2
28 | Ipoxoku xyie0oneKkapHble 1 2
29 | Kpaxman 3 4
30 | Conpb nuieBas noBapeHHas HOTUPOBaHHAS 3 5
31 | Cienuu 2 3

[Ipumeuanue: B nmepuoj NMpOBENECHUS CIIOPTUBHBIX COPEBHOBaHUM, cOOpOB (MIp), CIETOB U
T.II. HOPMBI IUTAHUS JOJKHBI OBITH YBEJIMUYEHBI HE MeHee yeM Ha 10 %.

* - coJIeHBIE U KBallleHHbIE 0BOLIY — He Oosee 10 % oT 001ero KoauyecTsa OBOLIEH.

** - B TOM 4HCJIe JUIs IPUTOTOBJICHHUS OJIFOJ] M HAIIUTKOB, B CIIy4ae MCIOJIb30BaHMS MUIIEBOM
MPOJYKIMM TPOMBIIIJIEHHOTO MPOU3BOJICTBA, COJEPXKAIUX caxap, BblJada caxapa JODKHa OBITh
YMEHBIIEHA B 3aBUCUMOCTH OT €r0 COAEP>KaHUS UCIIOJIb3YEMOM FOTOBOM MPOLYKIUH.

N36bITOK 00pa3oBaBIICiiCss B Ipolecce MeTadonu3Ma YrieBOJOB TIIFOKO3bI
nepexoauT B (ochopmmpoBaHHYI0 00paTHMYIO pe3epBHYIO (HOpMYy TIMKOTEH,
KOTOPBI XPAHUTCS B TIEYCHU M KJIETKaX pa3IMIHbIX TKaHeid. KomndaecTBo riamkoreHa

18 npwioxenue 1 k merogudeckum pekomeHmanusiM MP 2.4.0179-20 «PekoMmenmanuu 1o

OpraHM3aIy MUTAHUS 00YJAIONINXCS B 0011e00pa30BaTENbHBIX IIIKOJIAX))
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y B3pocioro uenoBeka wuHoraa pocruraer 200 1. Ilpu CHMKEHMM YPOBHS
CBIBOPOTOYHOM TJIFOKO3bI, TJIMKOI'€H PACIIEIUIAETCS, YTO NPUBOAMUT K YBEIUYEHHUIO
COZIEpKaHMs TJIIOKO3bl B KPOBOTOKE. B cpemHeM B3pOCHbIl YEIOBEK €KEIHEBHO
ynotpebiser a0 400 r yrieBoaoB, U3 KOTopsix 70-80% MpuxoaAUTCs HA KpaxMalibl, a
OCTaJIbHAasl 4acTh NPEACTAaBICHA Pa3IMYHBIMM MOHO-, JHW- W Tojucaxapuaamu. B
ciy4yae ynoTpeOjeHuss OOJbIIMX KOJMYECTB YIJIEBOJOB WJIM TPHU Pa3IUYHBIX
3a0oneBaHusAX (HampuMep, caxapHoM auabere) M30BITOK YIIEBOAOB COXPAHSAETCS B
opraHusMe B Buje xkupa. Pexkomenayercs, 4ToObl coiepKaHue MOHO- U IUCaXapUI0B
B CyTOYHOM IIMIIEBOM palMOHE B3POCIOro 4eioBeka He mpesbimano 50-100 r,
IOCKOJIbKY M30BITOYHOE MOCTYIUIEHHE HPOCTBIX YIJIEBOAOB YBEIMYUBAET YaCTOTY
pPa3BUTHS aTEPOCKIIEPO3a, HAPYIIAET HE TOJbKO YIJIEBOIHBIM, HO W JIMIIUIHBIN
OOMEHBI, TOBBIIIAET CBEPTHIBAEMOCTh KPOBH, TO €CThb MO cBoeMy 3(¢eKTy
HAaIOMHUHAET MU30BITOYHOE MOCTYIJIEHUE B OPTraHU3M HACBIIIEHHBIX KUPHBIX KUCIOT.
Baxxno, 4TOOBI B KOJWYECTBEHHOM OTHOIIEHUHM YIJIEBOABI OBUIM JOCTATOYHO
PAaBHOMEPHO pPacHpeAesieHbl MO OTACNbHBIM MpUEeMaM MNUIIU. YTIJIEBOJbI, TOMUMO
TOr0, YTO OHHU SIBJIAIOTCS HamOoJiee JIErKO JOCTYMHBIM HCTOYHUKOM 3HEPIHH,
BBICTYTIAIOT TAKXKE€ B KAYECTBE MCTOYHMKA IUIACTUYECKOr0 Marepuaia. B wactHocTH,
IPOMEXYTOYHBIE MPOJIYKTHI YIJIEBOJAHOIO OOMEHa BXOJSAT B COCTAB HYKJIECHHOBBIX
KUCJIOT  (MEHTO3bl), TpeOYIOTCS JJisi CHUHTE€3a HEKOTOPHIX  aMUHOKHUCIIOT,
PEBPALIAIOTCS B AKUPbBI, BXOJAT B COCTAB KJIETOYHBIX CTEHOK, AHTUTEN U T.I.

B pamuoH 370poBOTO  B3pOCIOrO 4EIOBEKAa JOJKHBI BXOIUTH TaKKe
pacCTUTENIbHBIE TMIIEBbIE BOJIOKHA (IIEKTUHOBBIE BEIIECTBA — HE MEHee 5-0 I' B CyTKU
U kjierdyatka — He MeHee 9-10 r). OnTumanbHOE COepKaHUE MUIIEBBIX BOJIOKOH
TOJKHO cocTaBisATh 25-50 1 (u3 pacuera 11,5 r na 1000 kxam). IlekTuHOBBIE
BEIIECTBA, KJIETYAaTKa COJIEPIKATCS B CHIPBIX (PpyKTaX, OBOIIAX, AT0/1ax U OOOOBBIX.

OCHOBHBIM HCTOYHMKOM aMHUHOKHCIIOT SIBJISIIOTCSL O€JNKHW. AMHHOKHUCIIOTHI
YYacTBYIOT B IOCTPOCHUU THICSY PA3JIUYHBIX OCITKOB, HEOOXOIUMBIX HJIsI POCTa H
BOCCTAHOBJICHHSI BCEX KJIETOK M TKaHEW YelloBeKa, a TAKXKE BXOJST B COCTaB COJICH,
YY4aCTBYIOIIMX B  TOJJAEPKAHMM  OCMOTHYECKOTO  paBHOBECHS,  00pa3yroT
MHOTOYHCIICHHbIE TJIMKO-, HYKJI€0- W JIUMONPOTeUubl, (GEepMEHThl, TOPMOHBI,
reMOrJI00MH, aHTUTENA U IPYTUe 3alllUTHBIE CTPYKTYPhl HUMMYHHOW CUCTEMBI, BXOJST
B COCTaB HOITEH, BOJOC. Y 3I0pPOBOrO YEJIOBEKA B TEUEHHE CYTOK KOJIMYECTBO
pacnajaronierocss  Oeika  JOJDKHO  COOTBETCTBOBATH  KOJIMYECTBY  BHOBD
CHUHTE3UpPOBAHHOTO. J[7s1 OIEHKHM OMOJOrMYecKOoW IIEHHOCTH Oelka HCIONb3YIOT
HOHATUE a30TUCTBIH OOMEH, TO €CThb COCTOSHUE, INpU KOTOPOM KOJUYECTBO
NOCTYMAIOIIEr0 B OPraHM3M a30Ta TOYHO COOTBETCTBYET €ro KOJIUYECTBY,
BBIBOJIMMOMY M3 opraHuszMa. Eciau KOJIM4YecTBO a30Ta, MOCTYMAIOIIEro C MUIIEH,
NPEBBIIIAET BBIJACIIEMOE, TO TOBOPSIT O TMOJOKUTEILHOM a30TUCTOM OallaHce.
[locnennuii HaOmOJAETCS, HAPUMEpP, NMPU YBEIMYEHHH MBIIIEYHON MacChl WIM B
nepuos; OepemeHHocTH. [Ipu  OGeNKOBOM WM  TOJHOM TOJIOJAHWH, TIPHU
UCIOJIb30BaHUU TOJIBKO PACTUTENIbHOW MUILKA MOXKET HaOJII0JaThCA OTpULATEIbHBIN
A30TUCTHIN OaNaHC, KOT/Ia KOJIMYECTBO BHIBOJUMOTO U3 OpraHU3Ma a30Ta MPEBHIIIACT
ero mnoctymienne. KoHedHbIM 3TanioM (EepMEHTATUBHOTO paclIeIUIeHUs] OeIKoB
ABJISIETCSL 00OpAa30BaHUE PACTBOPUMBIX B BOJIE€ AaMUHOKHUCIIOT.
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st a¢ddekTHBHOM pabOThl OpraHM3Ma HE3aMEHUMBIC aMHUHOKHUCIIOTHI (BaJlvH,
JICHIUH, W30JICUIIMH, METUOHWH, TPEOHWH, METHOHWH, TpuntodaH, (HeHUIaTaHWH,
JU3WH, THUCTHIWH, AapPTUTMHUH) JIOJDKHBI TPUCYTCTBOBATH B  ONpENEIECHHOM
nporoprud. CIUTAIOT, YTO IS B3POCIIOTO YEIOBEKa ONTUMAIILHBIM COJIEP)KaHUEM B
1 r. mumeBoro 6enka sIBIsSeTCs CIeAyIolee KOJTUIeCTBO HE3aMEHUMBIX aMHUHOKHUCIIOT
(B Mr): uzoneinuna — 40, neiiuHa — 70, 1u3uHa — 55, METUOHHMHA C ITUCTUHOM —
35, denunananmHa B cymme ¢ tupo3uHoM — 60, Tpuntodpana — 10, TpeoHnHA —
40, asimna — 50. [laxe BpeMeHHOE OTCYTCTBHE WJIM YMEHBIIIEHHE KOJIMYECTBA
OJTHOM M3 HE3aMEHHMBIX aMHWHOKHCIIOT OTPHIATEILHO CKa3bIBaeTCs Ha OEIKOBOM
MmeTabonusMe denoBeka. Uem Oombliie Macca 4elnoBeKa U MEHbIIIE €ro BO3pPacT, TEM
Oonplie OeaKka eMy HEO0X0IUMO.

benku moctynaioT B opraHu3M 4enoBeKa MPEUMYIIECTBEHHO MPU YIIOTPEOICHUH
MsICa KUBOTHBIX, MITULBI U PHIOBI, MOJIOYHBIX MPOAYKTOB, SHI], COU, O00OB, TOpoOXa,
XJICOHBIX 37IAKOB, OpexoB. YenoBek aomKkeH noTpedmsats 1-1,5 rpamma Genka B 1eHb
Ha | Kkr maccel Tena. bonbiie Bcero Oenka coaepkurcs B chipax (okomo 25%), B
ropoxe u ¢aconu (22-23%), B msce, ntuue, peide (10 20%), B pa3audHbIX Kpynax
(mo 14%), xnebe nu MmakapoHHbIX u3aenusax (5-12%). B oBoiax cogep:xurcst He Oosiee
2% OenkoB. HauMeHnsbliee copepkanue Oenka MPUCYTCTBYET BO (pYyKTax M sIrojax.
PactutenbHpie O€NKM B CBOEM COCTaBe HE COAEpXkKAT TMOJHOTO KOMILUIEKCa
HE3aMEHHMbBIX aMHHOKHUCIIOT, JIUOO comepkaT MX B HE3HAUUTEILHOM KOJIHMYECTBE.
Tak, B Oenkax MIICHUIBI, PXKA WA KYKYpy3bl KOJHMYECTBO JIM3MHA B JiBa pasa
MEHBIIIE ONTHUMAIBHOTO, HO JOCTATOYHOE KOJIMYECTBO TpUNTO(aHA, OTMEYACTCS
nedUIUT TPEOHHHA, M30JIEUIIMHA W BajduHa. benku OOOOBBIX JTUMUTHUPOBAHBI IO
Cepocoep alliM HE3aMEHUMBIM aMHUHOKHUCIOTaM (METHOHWH U IIUCTEWH) W
tpuntodany. Pa3nenpHoe UCIonb30BaHUE TOJIBKO 0000B WIM KYKYPY3bl HEH30EKHO
npuBeAeT K JCPUIUMTY  COOTBETCTBYIOIIMX  aMHUHOKHCIOT.  Hamporus,
KOMOMHHUPOBAHHOE MCIOJB30BaHUE CMECH 0000B U KYKYpY3bl WIHM pUCa C COEBBIMU
000amu 0oOpa3yeT OCIKOBYIO CMECh IKBUBAJCHTHYIO IO TMHUTATEIbHOW IIEHHOCTH
oenmkam Mojoka. ONTHMAIBHOE COOTHOIIICHHUE KUBOTHBIX M PACTUTENHHBIX OCITKOB B
MUIIEBOM pAallMOHE B CPEIHEM JOJDKHO COCTaBiATh 55:45. YacTh aMHUHOKHCIIOT
CITYKUT UCTOYHUKOM DHEPTUU JUIsl OpraHu3Ma 4YejoBeka. [Ipu 3TOM aMUHOKHCIIOTHI
BHayajie JC3aMUHHUPYIOTCS, UYTO COMPOBOXIACTCS BBIJCIICHMEM aMMHaKa U
oOpa3oBaHHEM KEeTOKHUCIOT. [lociieiHne BCTYMaOT B SHEPTeTUYECKUA METabO0IU3M U
MOCJIe COOTBETCTBYIOIIMX MPEBPAIEHUI PacmagaloTcsl 10 BOABI U YTIEKUCIOro rasa.
OO6e3BpexuBaHue 00Pa30BABIIEIOCS B MPOIECCE IHEPreTUYECKOrO MeTadosim3ma
OCITKOB aMMHaKa OCYIIECTBIISCTCS B MIEYESHU ITyTEM MPEBPAICHUS B MOYCBUHY.

B mumieBsix mpoaykTax, 0COOCHHO >KHMBOTHOT'O MPOUCXOXKICHUS, COMEPIKATCs
TaK)K€ HYKJIEUHOBBIE KHUCJIOTHI. bonblie Bcero uX B MICHBIX M PBIOHBIX
CyOnpoayKTax.

BaxxnelmuM KOMIOHEHTOM THINM SIBISIOTCS TaKXKe JKUPBI  (JIMITHIIBI),
NPEJICTABIISIONINE COOOM CIIOXKHBIC I(PUPHI TNIMIICPUHA W BBICIIMX HACHIIICHHBIX U
HEHACBIIIEHHBIX JKUPHBIX KUCJIOT. HackIleHHbIe KUPHBIE KUCIOTHI (MTAJIbMUTHHOBAS,
CTEapUHOBAsE U [Ip.) HCIOJIB3YIOTCSA OPraHM3MOM B II€JIOM KaK JHEpreTU4YeCKUi
MaTepuai. 3a CYeT X OKHUCICHHS 00ECIIeYMBAETCSI OKOJIO MOJIOBUHBI TOTPEOHOCTH B
SHEPTUU B3POCIOro uenoBeka. [Ipu ATOM TriIaBHYIO HSHEPreTUYECKYIO pPOJIb UTPAroT
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TPUTJIMIICPUIBl  (HEUTpasibHbIE KUPBI). JKUPBI CIIy)KaT pe3epBOM MHUTAHUS, Y
B3pPOCJIOIO YeJIOBEKa OHU cocTaBistoT A0 10-20% maccel Tena, MpeuMyIecTBEHHO
NPUCYTCTBYS B MOJAKOKHOU KUPOBON KIIETUATKE.

JKuppl BBINOJNHAIOT TaKXe IUIACTUYECKYI0 M PEryJsTOPHYIO (DYHKIHH
(ITMHHOIIETIOYEYHBIE JKUPHBIE KHUCIOTHI, (HOChHONMUIUABI, XOJIECTEPUH), BXOIAT B
COCTaB KJIETOYHBIX MEMOpaH, 3alllUTHBIX 00OJOUYEK HEPBOB, COCYJOB, PA3THUYHBIX
OpPTaHOB, BBINOJHAIOT TEPMO3AIIUTHYIO (YHKIHMIO, CIy>KaT MEPEHOCYUKOM
xupopactBopuMbix (A, E, K) BUTaMHUHOB, SBISIOTCS MpEANIECTBEHHUKAMU
CTEPOUAHBIX TOPMOHOB, JKEIYHBIX KHUCJIOT M MPOCTarjiaHguHOB. OCOOEHHO BaXKHbBI
JUISL  CO3/IaHUSI  IIEJIOCTHOCTH OWJUIUIHBIX CTPYKTYp KIETOYHBIX MeMOpaH
JUTMHHOLIETIOYE€YHbIE HEHACKIILIEHHBIE )KUPHbIE KUCIOThL. VX IensIT B 3aBUCUMOCTH OT
JIOKAJIM3aIAK TIePBOM JIBOWHOW CBSI3W HA TPH TPYIIILI (oMera-3, omera-6, omera-9).
Omera-3 u -6 KUCTOTHI SIBISIIOTCA MOJMHEHACHIIIEHHBIMH, B TO BpeMsl Kak omera-9
MOHOHEHACHIIIICHHBIE. YeTOBEK MOKET CHHTE3UPOBATHh BCE HEOOXOIUMBIC ISl HEro
JUMAABI, KpoMe omera-3 (C-JIMHOJICHOBAasi KUCIIOTA, 3MKO3alleHTaCHOBAsk KHCJIOTA,
JIOKO3areKcaeHoBasi KHUCIIOTa) W oMera-6 (JIMHOieBas KHUCJIOTa, Y-JIMHOJICHOBAS
KHUCTIOTA, JAUTOMO-Y-TMHOJIEHOBAas KHUCIOTa, apaxuJOHOBas KHUCJIOTA, OJEUHOBAs
KHUCJIOTa, KaJ0JEMHOBASI KUCIIOTA) AMUHHOLETIOYEYHBIX KUPHBIX KUCIOT.

Kax mpoctble, Tak U CIIOXKHBIE JIMITHIBI MOT'YT CHHTE3UPOBATHCS B OpTraHU3ME.
HckiroueHne COCTaBJSIIOT TAKWE€ HEHACBIIEHHbIE O KHPHBIE KHCJIOTBHI, Kak
AHKO3aIlleHTaCHOBAas, JOKO3areKCaeHOBasl, INHOJIEBAs, IMHOJIEHOBASI U apaxHI0HOBAs,
KOTOpbIE€ JOJIKHBI TMOCTYNAaTh B OPraHM3M YeJIOBeKa C MHUILEH B TOTOBOM BHJIE.
JluHONEBass KWCIOTa B TPHUCYTCTBHM THAMWHA © TMUPUIAOKCHMHA CIIOCOOHA
NpeBpalllaTbCs B apaxUJAOHOBYIO KHUCIOTY. YKa3aHHbIE HE3aMEHUMBIE KUPHbIC
KHCJIOTBl BXOIAT B cocTaB  (ocPONMMUIOB WJIM CIy’KaT B  KayecTBE
NPEIIIECTBEHHUKOB  (HAampuUMep, apaxuJOoHOBas KHUCJIOTa) MPOCTarjaHIMHOB,
JEHKOTPUEHOB, TPOMOOKCAaHOB U MpOCTalUKIWHOB. IIpum oTcyrcTBHM WM
HEJOCTAaTOYHOM TMOCTYIJICHUM B OpPraHW3M HE3aMEHHUMBIX JKHPHBIX KHCIOT Yy
YyelloBeKa OTMEuaeTcs 3ajiep)KKa pocTa, HapylieHue (QYHKIMH TMOYEK, OTMEYaroTCs
MATOJIOTMYECKME M3MEHEHHsS] B KOXKE, MOXET pa3BUTbcs Oecruionune. OCHOBHBIMU
NUIIEBBIMH MCTOYHUKAMU JKUPOB ISl YEIOBEKA SIBIISIIOTCS: MOJIOKO, MSICO, SIMUHBIN
KEJITOK, CBMHOE Cajo, KOIMYEHOCTH, MsCO, pbl0a, OpEXH, pPaCTUTEIbHBbIE Macia.
buonornyeckas  LEHHOCTh  JKUPOB  ONpPENEIAETCSs  OOBIYHO  KOJIMYECTBOM
MPUCYTCTBYIOIIUX B HUX HE3aMEHUMBIX >XUPHBIX KHUCIOT U HX YCBOSEMOCTBIO.
OnTuManabHBIM CUMTAETCS CIEAYIOIIEE COOTHOLIEHUE >KUPHBIX KUCIOT B MHILEBOM
palMoHe: HAaCBIIICHHbIE J>KUPHBIE KHCIOTHI - 30%, MOHOHEHACHIIICHHBbIE THIMA
OJICMHOBOM KHMCIIOTHI - 60%, monumHeHachwIlneHHsie - 10%. 9T0 gocTuraercss B TOM
CJIy4yae, €CJIM COOTHOIIEHUE PACTUTENbHBIX U )KUBOTHBIX KUPOB B PAllMOHE TTUTAHUS
cocrasJisier 3:7.

JlJis HOPMaJBbHOTO POCTAa M PA3BUTHA PEOCHKY HEOOXOAMMBI TaKKE BUTAMHUHBI.
Butamunsl - 3TO OpraHndecKrue COSAMHEHUS, COJEPKaIUecs B MPOAYKTAaX MUTAHUS B
OYEHb OIPAHMYEHHBIX KOJIMYECTBAX, HO UIPAIOIIHME BAXXHYIO POJIb B META0OIHM3ME
OENKOB, JKMPOB U YIJIEBOAOB, B OCYIIECTBICHHMM MHOTOYMCICHHBIX (QYHKIHN
opraHusma, st 0oOpa3oBaHMS W OOHOBIIEHHMS KJIETOK W TKaHeW uyenoBeka. B
HACTOsIIEeEe BpeMsl M3BECTHBI 13 BHTaMMHOB: xupopactBopumsie - A, D, E, K u
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BojopacTBopuMble — B; (tuamuu), B, (pubodunasun), Bg (mupumoxcun), Bi,
(mmanokoOanamuu), PP (HmamuH, BKIIOYAIOMUKA HUKOTHHOBYIO KHCJIOTY U
HukotuHamuyg), C (ackopOuHOBasi KucioTa), ¢onueBas kuciora ((donamuH),
MaHTOTEHOBass Kkucinora, OuotuH (ButamuH H). Kaxnaeiii BuTamMuH o6Onamaer
ompe/ieIcHHOW (PYHKIMEW WM KOMIUIGKCOM uX. JUIMTENbHBIM HEIOCTaTOK
BUTAMHUHOB  COIPOBOXKJIACTCS CHIDKCHHEM  TPYAOCHOCOOHOCTH,  yXYy/IICHUEM
3II0POBbSI M B TSDKENBIX CIydasX MOXET MPUBOAWTh K cMepTH. UenoBeueckuid
OpraHu3M MOXXET B OTPaHMYEHHBIX KOJIMYECTBAX CHHTE3UPOBATh BUTAMHUHBI. Tak,
AMUHOKHUCJIOTA TpUNTO(aH crnocoOHa MpeoOpa3oBbIBATHCS B HUKOTHHOBYIO KHCIIOTY,
yIbTpaduoNeToBOe O0JydeHHE CIIOCOOCTBYET OOpa30BaHUIO B KOXKe BuUTamuHa D,
NOTPeOHOCTh B MHUPUJIOKCHMHE BO3pACTAaCT C YBEIWUYCHHUEM COEpKaHUs Oelka B
numie. Kumieunble OakTepwy YelOBeKa B TEX WM HWHBIX KOJMYECTBAX MOTYT
npou3BOAUTh BuTaMuHbl: K, OHOTHH, (onHeByr0 KHUCIOTY, LHAHOKOOAJIaMUH,
MUPUIOKCHH, TAHTOTEHOBYIO KUCJIOTY, puOO(]IIaBUH.

PacueTsl moka3pIBaloT, 4TO )K€ caMblii cOaTaHCUPOBAHHBIA M Pa3HOOOPA3HBIIM
paIMoH, COOTBETCTBYIONINN CPEIHUM dHEpro3arparaM, Ie(HUIIUTEH MO OONBIIMHCTBY
BuramuaoB Ha 20-30%'. B mpumpome He CylIecTByeT MHPOAYKTA, CIIOCOOHOTO
OJTHOBPEMEHHO COJIEp’KaThb BCE BHUTAMHHBI B HEOOXOAMMBIX KoJMuecTBax. Jlis
oOecriedeHusl OpraHn3Ma BUTAMUHAMH CJICIYyeT BKJIIOYATh B PAIMOH BCE OCHOBHBIC
IPYNIIBI MHUIEBBIX TPOYKTOB (OBOIIHU, GPYKTHI M COKH U3 HUX, 36PHOBBIC MPOAYKTHI,
MSICO, PBIOY M MITHITY, MOJIOYHBIE TIPOYKTHI, YKHUPOCOIEPIKAIINE TPOAYKTHI ITUTAHHMS).
CornacHO COBpPEMEHHBIM JaHHBIM HanOoJee aKTyalbHOW MpOOJIEeMON BO MHOTHX
CTpaHax sBIAETCS MAePUIMT THAMWHA, HUAlMHA, pubodraBuHa, ¢oaueBord u
aCKOPOMHOBOM KHUCIIOT.

3HauMTEIHbHOE OOJBIIMHCTBO OMOJIOTMYECKU AKTUBHBIX COCIUHEHUM, KpailHe
BXHBIX JJIS KU3HH YEJIOBEKa, HE CHHTE3UPYETCS] B OPTaHU3ME YEIIOBEKa, B CBSI3H C
9YeM OHHU CTaJ OTHOCUTHCS K HE3aMEHUMBIM (DaKTOpaM MUTaHUS. DTO UCIIOJIb3yeMbIe
B KauyecTBE OCHOBHBIX Tpynn (QYHKIIMOHAIBHBIX IPOAYKTOB  BUTAMHUHBI,
aatuokcuaantel, [IHXKK, wmHepanpHBIE  BemecTBa, MHINEBBIC  BOJIOKHA,
HE3aMEHHMbIe aMUHOKUCIIOTHI U OJTUTOCAaXapHIbl.

BuraMmuHbsl — ocoObie OEIKOBBIC BEIIECTBA, O0ECIEUUBAIOIINE B OpTaHHU3ME
OMOXMMHYCCKHUE TMPEBPAICHUS, PEAKIMH, OOMEH BEIISCTB, O3 4Yero XHU3Hb
HEBO3MOXKHA.

Butamunpl, cBsA3aHHBIE C pa3sTUYHBIMH (DEpMEHTAMU, TPUHUMAIOT y4acTHE B
oOecrieueHuun opranusma sueprueit (B, B,, PP), OuocunTese u mpeBpaiieHnn 0eiaKoB
u amuHokucinotT (Bg, B1y), reHeTHUECKOr0 MaTepuana KjIeTOK - HYKJIEMHOBBIX KUCIOT
(dbonmeBass KUCIOTA), )KUPOB U CTECPOHMJIHBIX T'OPMOHOB (ITAHTOTEHOBAs KHCIOTa H
OouotnH). ButamuH A yuacTByer B 0O€CIE€UEHHWU 3pEHUS W HEOOXOIuM IS
(GbopMHUpPOBAHUS CIHM3UCTHIX TIOKPOBOB, JMHUACPMHCA, HUMMYHHOW CHUCTEMBI. be3
BUTaMUHa J| HEBO3MOXXHO BCACBhIBAHME KaJbIMs U (OPMUpPOBAHUE CKelleTa U 3y0O0B.
Buramun K ywactByeT B cBepThiBaHMHM KpoBH. Camblii MOmyJspHbIA BuTaMuH C
(ackopOuHOBasi  KHCIIOTAa) TMPUHUMAET yd4acTHe B  oOOpa3oBaHMU  OEIKOB
COCJIMHUTEIBHOM TKaHM - KOJJIareHa M AJIaCTHHA, HEOOXOJUMBIX Jisi (POPMUPOBAHUS

14 i
COopHHK perentyp OO M KYITHHAPHBIX M3CIUN JJIsl OPraHU3aluy TrOPsYMX 3aBTPAKOB U 00€70B o0yJaromumes 1 -
4-x xmaccoB o0meo0pa3oBaTeNbHBIX Opranu3aiuii, 136 c.
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COCYJIOB, Xpsllel, ocToBOB KocTed. Bmecre ¢ Buramumunom E u B-kaporuHOM mpH
y4acTUM MHUKpOdJeMeHTa ceiieHa BuTaMuH C oOecrneunBaeT (yHKIIMOHUPOBAHUE
AHTUOKCUJIAHTHOM CHCTEMBI OpraHu3Ma, 3allMINAIONICH KJIETKH OT MOBPEXKICHUS
MPOJYKTaMHU OKUCIICHHUS.

HccnenoBanusiMu yctanoBieHo, uto oT 70 1o 100% HaceneHUs UCHBITHIBAET
HegoctaTok Butamuna C. Y 40-80% mroneit ourymaercs ne@uiut BuTaMuHoB By, By,
Bs, Biz, ¢omueBoit kucnorel W [-xaporuHa. bosee MOTOBUHBI HaCEIEHHS
Heponony4daer ButamMunsl A, /1, E, K.

Ot nedunura BuramuHoB A, B, C cTtpagarot koxa, Boiochl, HOrTu. [Ipuunna —
KOKa BOJIOCHI M HOTTH HamOOJIEE YacTO COMPUKACAIOTCA C BHENTHUMU (hakTOpaMu
cpenbl U OKa3bIBAIOTCS HECIOCOOHBIMU TMPOTHUBOCTOSITh TOKCHMYECKUM BEIIECTBAM,
HaxOoJSIIMMCS B BO3JlyXe U Boje. B pe3ynbTaTe oTMeuaeTcsl MOSBJICHUSI CYXOCTH U
HIENTYIIeHHUs] KOXKU, TPEUIMHKH Ha Ty0aX, yrpeBas Chillb, JJOMKOCTh M BBINAJCHUE
BOJIOC, MX MCTOHUCHHE W TMOTYCKHEHHE IIBETa; JIOMKOCTh HOITEH, yTpara uX
TJISTHIIEBOTO CJIOS.

3aMETHO CKa3bIBa€TCs HEAOCTATOK BUTAMUHOB M HAa COCTOSIHUE HEPBHOU
CUCTEMbl - TPOSBISIETCS PaA3APAKUTEIBHOCTHIO, PACCTPONCTBOM CHA, HEPBHBIMU
CpbIBaMH, COCTOSTHUEM IMOJABJIEHHOCTH.

Ot pedunura crTpagaeT W MblIIEYHAs CHUCTEMa - OBICTPO pa3BUBAETCA
YTOMJISIEMOCTb, BSUIOCTh U CJIa0OCTb.

JedbunuT BUTAMHUHOB CHOCOOCTBYET TJIYOOKOMY HAapyIIECHHIO OOMEHHBIX
MPOIIECCOB, 3aMETHO BIHUSIONIMX HAa HMMYHHYIO CHUCTEMY, CHIIKAIOIIUX
COMPOTHUBIISIEMOCTh OPTaHU3Ma K MPOCTYAHBIM U UH(PEKITMOHHBIM 3a00JI€BAHUSM.

C oBomamMu 1 GpyKTaMu MOXKHO TOJy4uTh BUTaMuH C, oIHeByr0 KUCIOTY U
B-xaporuH, octanbHble 10 u3 13 Hambosiee Ba)KHBIX BUTAMUHOB HaXOASTCS B
JIOCTAaTOYHO KAJIOPUHUHBIX MPOJYKTaxX - B Msce, pblOe, siilax, Macie, xJjeoe.

Crnenyromieid COCTaBIAIONIEH B MNEpPeYHE HE3aMEHUMBIX (PAKTOpPOB IMUTAHUSA
SBJISIFOTCSI MUHEpAJIbHBIE BellecTBa. MUHEpaJibHbIE BEIIECTBA HEOOXOAUMBI IS
HOPMAaJIbHOTO (DYHKITMOHUPOBAHUS UMMYHHON CUCTEMBI OPTaHU3Ma.

[Tonydyaembie oOpraHu3MOM Jla)k€ B HEOOJBIIOM KOJUYECTBE COEAUHEHUS
JKelesa, MapraHiia, ceieHa, KpeMHus, GTopa U JPyrue MHUKPO- U MaKpPOIIEMEHTHI
MIPOHUKAIOT Y€pe3 CTEHKU KPOBEHOCHBIX COCYAOB B BHUJE HOHHBIX COCIUHEHUN U
OKa3bIBAalOT MOIIHOE AHTUOKCHUJIAHTHOE, AHTUTOKCUYECKOE BO3JCHCTBHE Ha
opranusm. llog nelcTBMEM MHOTMX MHUKPO- U MAKPOAJIEMEHTHBIX COCIUHEHUH
YCWIMBAETCSl JIETOKCHKAIMOHHAS (YHKIHS KOXH, W JTHM CaMbIM CHHUMAaETCS
ype3MepHas Harpyska c mo4ek, Me4eHHU.

MUKpO3JIEMEHTBl  SIBJISIOTCS  KaTajau3aropaMd  MHOTUX  OMOXMMHUYECKHX
peakiui, IPOXOASIINX B OpraHu3Me. Onu MO/IEPKUBAIOT
TUAPOIIEKTPONIMTUYECKUM OallaHC OpraHu3Ma, HOPMaJM3ysl KHUCIOTHO-IIEI0YHOE
PaBHOBECHE B KUJIKOCTHBIX CPEJaX OpraHu3ma.

Kanpiuii - cocraBisieT 0CHOBY KOCTHOM TkaHU. [1oBBIIaeT 3anuTHBIC (PYyHKIIUH
OopraHu3Ma, CrocoOCTBYET BBIBEJCHUIO CTPOHIIMS M CBUHIIA M3 KOCTEH, 00OJiamaer
AHTUCTPECCOBBIM, AaHTHAIIEPTUUECKUM JICUCTBUEM.
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®docdop - OCHOBHAS YaCTh €0 COCPENOTOYCHA B KOCTAX, 3yOHBIX TKaHIX, B
KOXKe, BaykKeH Jiis noaaepxanus pH-6ananca. ®ochopy npuHaIsIexKuT BeAyIIas poib
B JICSTEIIBHOCTU LIEHTPAIIbHON HEPBHOM CUCTEMBI.

Marunii - «<aHTHCTPECCOBBIA MaTEpUal», aHTHOKCUIAHTHBI MUHEPAJI, BXOJAUT B
coctaB Ooinee uem 200 dbepmeHTOB, IpHU €ro ydactuu ocymectBisaercs cunte3 JJHK,
PHK, a »T0 mpodunaktuka HOBOOOpa3OBaHWM; yiIydimaeT OOMEH BEIIECTB B
COCYIHUCTOM CTEHKE, HOpMaJu3yeT apTepualibHOe naBieHue. llpu moctarouHoM
KOJIMYECTBE B OpPraHM3Me€ MarHusi XOpoIlO YCBawBaeTcs Kaiubluid, dhocdop, Kaimid,
ButaMuHbl Tpynmbsl B, C, E. Maruuii BeIMOTHSAET BaKHYIO (QYHKIIHIO B TPO(QHIIaKTHKE
3a00J1€BaHMI TTOYEK U cepalia.

Kanuit - «Heprernyeckuii MUHEpaT», CTUMYJIHPYIOIIUNA Tepeaady HEpBHBIX
UMIYJIbCOB, HEOOXOIUMBIX AJIi HOPMAJIBHOTO COKPAIIEHHUS MBIIIL, B TOM YHCJIE U
MBIIIIBI  CEPAllA, PEryIUpPYeT CEepJCYHbIM PUTM, MOJACPKUBAECT HOPMAIBbHYIO
(YHKIHIO 1049€K U TOPMOHAJIBHBINA OalaHC HAAOYEYHUKOB, OOMEH BEILIECTB B KOXKE.

CoenvHeHusl Kajlusl OKa3bIBAIOT LieJeOHOe (U3MOJIOTMYECKOe BO3ACHCTBHE Ha
BCE OOMEHHBIE MPOIIECCHl B KJIETKAX M TKaHIX, CIIOCOOCTBYIOT YCHJICHHUIO TKaHEBOTO
JBIXaHUS B MHUTOXOHIPHSX KIETOK. Kamwii sIBISICTCS OCHOBHBIM HYHEPTETUYECKUM
MUHEPAJIOM ISl HOPMaAJIbHOW PabOThI MBIIII, B TOM YUCJIE U MBIIIIBI CepALIa.

Hatpwmii - peryiampyer oCMOTHYECKOE IaBICHHE B KIETKE, MOBBIIIAET TOHYC
COCYIUCTON CTCHKH. BBIMONHSIET Ba)XXHYIO POJb B MPOIIECCE JIETOKCUKAIIMU KOXKH,
OYUIICHUS TIOp, YCUIICHHS TBIXaTEIIbHON (PYHKIIMH KOXKHU.

[luak - sBASETCS OCHOBHBIM MHUHEPAJIOM JUIsl CO3JIaHUS aMHUHOKHCIIOT,
y4yacTBYeT B  IIOCTPOGHHMHM  BCE€X  KJIETOK  OpraHu3Ma,  CIIOCOOCTBYET
MPOJIOHTHPOBAHHOMY JICMCTBHIO WHCYJIMHA, YTO CHIDKAET TMOBBIIIEHHBIA caxap
KpoBu. Bmecte ¢ xpomom rmoBbImaer 3)(PEeKTUBHOCTh HMHCYJIHMHA, CIOCOOCTBYET
OTJIOKEHHUIO TIMKOTE€HA B TIEUEHHU, YTO BAXKHO MPH caxapHOM auabere. YCHIUBAET
MPOTUBOBOCHIATIUTENIbHBIE ~ (PYHKIIMM  KPOBHU, OO0JIalaeT  aHTHAJJICPTHYCCKUM
aeiicTBueM Ha KOXy. [LIlnpoko mpumeHsieTcst B 1epMaToOIOTuH U KOCMETHKE.

XKeneso - aHTHaHEMHUYECKHU MHHEpaJ, BXOJUT B MOJEKYIy TeMOrioOuHa,
y4acTBYET B OKCUTEHAIIMU KJIETOK, YCBAMBAETCS OPTaHU3MOM TOJIBKO MPH HATHYUH
ButamMuHOB C u E; mocraTouyHoe KOMTMYECTBO B OpPraHM3ME MPHUAACT KOXKE PO30BHIN
1BET (Mcue3aeT 0JICTHOCTh KOXKHBIX IIOKPOBOB).

Mapranenr - «aHTHOKCHJIAHTHBI MHHEpal», Yy4acTBYeT B CTUMYJIALMH
runou3apHO-HAANIOYEYHUKOBONH CHCTEMBI, B CHHTE3€¢ (DEPMEHTOB, YCHJIUBAET
MOTJIONIEHUE TJIIOKO3bl KJIETKOM, perymupyeT ¢ynkuuu [[HC, penpomyKTHBHBIX
opranoB. Mol MN nerko MpoHUKAOT B KPOBb Uepe3 KOXKY, YCUIUBAsS MPOIYKITHIO
€CTECTBEHHBIX TOPMOHOB, YTO CIIOCOOCTBYET OMOJIOKEHHIO OPTaHNU3Ma, KOXKH.

KpeMHuii - BBINOJHSAET BaXHYIO pOJb B MNpOQUIAKTUKE PA3BUTHUA
CKJICpOTHYECKHUX TMPOILECCOB M 3a00JIEBaHWN OIMOPHO-IBUTaTEILHOTO ammapara,
yIydiiaeT (QyHKIUI0 CTPYKTYPHBIX 3JIEMEHTOB KOXH, BOJIOC, HOI'TEH, 3alep KuBas
MPOIIECCHI YBSITAHUS KOXKH.

Menp - NOBBIIIAET YMCTBEHHYIO aKTMBHOCTb, MBIIICUHBI TOHYC, PETYIHUPYET
NUTMEHTHBIA OOMEH, TIOBBIINIAET YCBOSEMOCTb JKelie3a 3a CUeT YIy4dlIeHUs
KpOBOOOpAIIeHUs B CJOSIX KOXXH, BOCCTAHABIMBAET HOPMAIbHBIA I[BET KOKHBIX
IOKPOBOB.
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CeJeH - CHUXKAET PUCK COCYAUCTHIX 00JIe3HEH, MOBBIIIAET COMPOTUBIIIEMOCTD K
OHKOJIOTHYECKHM 3a00JIEBaHUSM, YIIy4lIaeT KPOBOCHAOKEHHE KOXKH.

Mon — BXOAMT B COCTAaB TOPMOHA IIUTOBHIHON JKele3bl THPOKCHHA.
ObecnieunBaeT yCTOMYMBOCTh OpPraHUM3Ma K MOBPEXKIAIOMIMM (aKTOpaM BHEIIHEH
Cpelbl, YBEIUYMBAET CHOCOOHOCTh JICMKOIMTOB pa3pymaTh O0JIE3HETBOPHbBIE
MUKpPOOPIaHU3MbI, ONpEeNEIsieT BO MHOIOM YMCTBEHHbIE CIOCOOHOCTU. OAHMM U3
OCHOBHBIX MCTOYHHMKOB WOJA B MUTAHUU SBJISAETCS NMUIIEBAas MOAUPOBAaHHAS CONb. B
2019 r. OpuTa BHECEHA MOIpaBKa B JIEHCTBYIOLIME CAHUTAPHBIE HOPMBI U IpaBUia,
ornpeAenuBIIas 00s13aTeNbHOCTh UCIOJIBb30BaHUSI B 00pa30BATENbHBIX OpPraHU3alusIX
Py TIPUTOTOBJICHUHM OJt0a HonupoBaHHOW conu. McciemoBaHusi CBOMCTB HopaTa
KM B IHIIEBOM HNOAUPOBAHHOM COJIM HOATBEPAMIM €€ YCTOMYMBOCTBH IIpU
KHIISTYCHUN B HEUTpaIbHOW W IMOJKHUCIICHHOW cpele B MOJCNbHBIX ycioBusax (270
oOpasuoB).  CrnemoBarenbHO,  TEXHOJOTMYECKHME  KapThl,  HMMEIOIIUECS B
o0pa3oBaTelIbHBIX OpraHu3alusax Uil JeTeid, He TpeOyIT TEXHOJIOTnYECKON
KOPPEKTUPOBKH B LEISIX COXpaHEHHsI iloJja B TOTOBBIX Oirofax. DTO MO3BOJISET
cAenaTh BbIBOA 00 OXuIaeMoM mpoduiakTuueckoM 3(dekre mnepexona Ha
HOIMPOBAaHHYIO COJb MpPU MPUTOTOBIEHUH OJIFOJ B JETCKMX OPraHU30BaHHBIX
KOJUIEKTHUBAX.

®dtop - HOHBI (TOpa «3yOHOU MHHEpPaN», HO TAKXKE YCWIMBAIOT IJIOTHOCTH
BCEro KOCTHOro anmnaparta. MoHbI 1onajgarT B OPraHU3M M YCUJIMBAIOT BCACHIBAHHE
KAQJIBLIUS.

XJ0pUAbl - WrPAIOT POJb PETYIATOPOB BOJHO-COJIEBOIO OOMEHa B KIIETKE,
NOJIJIEPKUBasi HOPMAJIBbHOE OCMOTHYECKOE JaBJIEHUE; HEOOXOAUMBI I TMPOAYKIIUU
KEITYJTOYHOTO COKA.

Cpenu Bcex He3aMEHUMBIX (PaKTOPOB MUTaHUs HauOoJiee 3HAYMMBIMU SIBIISIOTCSA
noiuHeHachlmeHHble kupHble KkuchaoTel ([THXK). Onu okasbiBaioT
MOJIOKUTENBHOE JIEUCTBUE HAa JUMUAHBINA CIEKTpP, TeMocTa3 U (pUOPUHOIN3 KPOBH.
[THXXK oueHb 51aOWiabHBI, MO3TOMY HYXHO YYMTBIBaTh, 4YTO YyBEJIIMYEHUE
noctymieHuss B opranusm [IHXKK nomkHO 00s3aTeNnbHO  COMPOBOXKIATHCS
JIOTIOTHUTENIbHBIM BBEJACHUEM BUTaMHMHAa E, T.K. akTUBalus JUOUIHOTO OOMEHa
COMPOBOXK/IA€TCA HWHTEHCU(DHUKALMEH OKUCIUTENIbHBIX TMPOIECCOB B MeMOpaHax
kietok. [Ipu 3Tom Ha kaxaeid rpamMm [THXKK numm B opranusm J0IKEH MOCTynaTh
1,0 mr Butamuna E. ITH)KK B oprann3Me noBepraroTcsi OKMCIEHHUIO MO ABYM IIYTAM
MeTabonuM3Ma — UUKIOKCHIE€Ha3HOMY, B pe3yjJbTaTe€ KOTOPOro oOpa3yroTcs
NPOCTArJIaH/IMHbI, TMPOCTAIMKINHBI U TPOMOOKCAHbI, U JIMIOKCUTEHA3HOMY C
oOpa3zoBaHueM JeilkoTpueHoB. I[IpocrarmanauHbl 00JaJal0T Ba30CHACTUYECKUM
ahdexToM, OKa3pIBAIOT HMMYHOJETNpeccuBHOe jeiicTBue. OHM HUHTHOUPYIOT
Makpodaru, MmoAaBIsIIOT BEIOPOC aHTUT€HA HA TTOBEPXHOCTH Makpodara, pa3phiBaioT
CBSA3b MEXJy HWMMYHOKOMIIETEHTHBIMHM KJIETKAMH, TOPMO3ST CHHTE3 AHTUTEN H
muMpokrHOB. TpomOOKcaHbl, BBI3BIBAS arperamuio M aAre3ur0 TPOMOOIUTOB,
CIOCOOCTBYIOT ~ pa3BUTHIO TpoMOO3a U HIIEMHUYECKOM OOJIe3HM MHUOKap.a.
IIpocTanMKIMHBI — BEIIECTBA, XapPaKTEPU3YIOLIMECS MOIIHBIM AHTHAATE€3UOHHBIM
s dexTom. JlelikoTpuensl 00aa4at0T MOITHBIM OPOHXOKOHCTPUKTOPHBIM JIEWCTBHEM.
JIeWKOTpUEHBI aKTUBUPYIOT CHUHTE3 MPOCTArVIaHAWHOB M MPOCTAUMKIUHOB. Takum
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obpazom, npoaykTel [THXKK B onTHManbHBIX yCIOBHSX TOIJIEPKHBAIOT TOMEOCTa3
OpraHusMa.

B nwumeBpix BemiecTBax OJAHOBPEMEHHO MPHUCYTCTBYIOT HE OJMH, HE JiBa, a
JIECATKA ¥ COTHA MUKPOHYTPHEHTOB, H JIEYCOHO-TTPOPIITAKTUICCKHNE CBOWCTBA TTHIIH
OTPEENSIOTCA OTHIOJb HE TPOCTO Ouosornueckumu dS(dexkramu  OTAeTbHBIX
MUKPOHYTPUEHTOB, a SBJISIOTCS PE3yJbTaTOM KOMIUIEKCHOTO B3aWMOCHCTBUS
MEXIy HAMH.

bazoBbie  ¢uzmonornyeckre  (PyHKIMU  MHKPOHYTPUEHTOB:  PEryJISLIHS
KUPOBOTO, YTIEBOIHOTO, OEIKOBOTO W MHUHEPATBbHOTO OOMEHa; ONTUMH3AIUS
aKTUBHOCTA (EPMEHTHBIX CHCTEM; AaHTHOKCHJIAHTHAasl 3alluTa; oOecreyeHue
NPOIIECCOB  KJIETOYHOTO JIbIXaHUs; TMOJJCepKaHUE dJIEKTPOIUTHOTO OallaHca;
MOJI/Iep)KaHNe KHUCIOTHO-IIEJIOYHOTO PaBHOBECHS; TOPMOHOIOJO00HOE JEHCTBUE;
peryisiiusi penpoayKTUBHOM (YHKIMM W TPOLECCOB 3MOpUOreHe3a; peryisuus
AKTUBHOCTA UMMYHHOUM CHCTEMBI; y4acTHe B TIPOIECCaX KPOBETBOPCHUS; PETYIISAIINS
CBEPTHIBAEMOCTU KPOBHU; PETYIAIUS BO30YyIUMOCTH MHUOKapAa U COCYIUCTOTO
TOHYCA;, PETyJIslus HEPBHOH JEATEIbHOCTH; CTPYKTYpHOE M (YHKIMOHAIBHOE
oOecIiedeHre OMOPHO-/IBUTATEIHHOTO ammapara; CHUHTE3 COCIWHUTEIBHON TKaHU;
peryisiusi MpoLIECCOB JETOKCHUKAIMM U OuoTpaHcpopMaluu KCEHOOUOTUKOB;
Mo/1/Iep>KaHNe €CTECTBEHHOM KUIIEYHON MUKPOQIIOPHI.

B npupone He cymiecTByeT Kakoro-imbo €IWHCTBEHHOT'O TJIaBHOTO IMPOJIYKTa
NUTaHUS WIA TUIIEBON CYOCTaHIIMHU, CIIOCOOHBIX ITOJTHOCTBIO YIOBJICTBOPUTH BCE
MEHIO CIIeZIyeT COOJII0IaTh CICAYIOIINE PUHIIUTIBL

1) xajopudHOCTH  MHINEBOIO  pallMOHa  JOJKHA  COOTBETCTBOBATH
HHEPreTUYECKUM 3aTpaTaMm opranusma; 12-17% sHeprum ciemyer moiaydarh 3a CUET
6enkoB, 25-35% — 3a cuet xupoB u 50-55% — 3a cyer yriaeBojos.;

2) ciaemyeT MpaBWIBHO paclpeneisaTh KATOPUWHOCTh pPallioHa B TCUCHUE JTHS —
3aBTpak -20-25%; 06en 30-35%; monguuk 5-10%; yxun 25-30%.

3) muma J0DKHA COACp)KaTh ONTHMAJIbHBIC KOJWYECTBA OCIKOB, JKHPOB M
YTJIEBOJIOB;

4) TMIIEBOM paIlMoH JIOJDKEH o0O0eclieuyrnBaTh OpPTraHU3M  HEOOXOIUMBIM
KOJIMYECTBOM BOJABI, BHUTAMHWHOB, MUHEPAJIBbHBIX COJICH © COACpXKaTh BCE
HE3aMEHUMbIC AMHUHOKHCIIOTHI U HEHACHIIICHHBIC JKUPHBIE KUCIOTH. He MeHee ogHoii
TPETH CYTOUYHOM TOTpeOHOCTH OEJIKOB U IKUPOB JOJDKHO OOECredrBaThCA
MPOYKTAMHU KUBOTHOTO TIPOUCXOXKICHUS;

5) TPOIYKTHI, MCMOIB3yEeMbIE B JCTCKOM NHUTAaHUU HE JODKHBI COJEPkKATh
YCWINTENEH BKyCa, HCKYCCTBEHHBIC KPACHUTEIH, CTAOWIM3aTOPhI, CTUMYIISTOPBI
pocra.

[TumeBbie 100aBKM — CTPYKTYpPHBIE KOMIIOHEHTHI MUIIEBBIX MPOIYKTOB, HE
yIoTpeOIsieMble KaK CaMOCTOSATEIbHBIN MHINEBOW MPOIYKT WM KOMIIOHCHT ITHIIIH,
HO M00aBliieMble Ha 3Tanax MPOU3BOJICTBA, XPAHEHHUS, TPAHCIIOPTUPOBKU MHUIIEBOTO
NpOAYKTa JJIs YIYYIICHHUS WM OOJIETYeHHs MPOM3BOJCTBEHHOIO Ipoliecca WA
OTJICIBHBIX OIEpalui, YBETUYEHUS CTOWKOCTH MPOAYKTa K Pa3IUYHBIM BHUIAM
MOpYM, COXPAHEHHUS CTPYKTYpPhl M BHEIIHErO BHUAA MPOAYKTa WJIM HaMEPEHHOTO
M3MCHEHHS OPTaHOJICITUYECKUX CBOWCTB. [lumieBbie MOOABKM MOAPA3ACISIOTCS Ha
peryiaupyromme BKyC — MpOAyKTa  (apoMaTu3aTopbl, BKYCOBbIE  J100aBKH,
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MOJICJIAIIUBAIOIINE BEIIECTBA, KUCIOTHI U PETYJISATOPHI KUCIOTHOCTH); YIIyUIIatOIne
BHEITHUN BUJ TMPOAYKTa (KpacUTENH, CTAOMIM3aTOPhI OKPACKH); PETYIHPYIOIINE
KOHCUCTEHIIMI0O U (OPMHPYIOUIUME TEKCTYypy (3arycTUTENH, Trelneodpa3oBaTelu,
CTaOMIIN3aTOPBI, SMYJIbraTOPhl); MOBBIIIAIOIINE COXPAHHOCTh MPOJYKTOB MUTAHUS U
YBEJIMUMBAIONINE CPOKM WX XpaHeHus (KoHcepBaHThI). K muineBbiM noOaBkam He
OTHOCSIT COEJMHEHMS, TOBBIIAIOIIUME MUIIEBYI0 IIEHHOCTh MPOAYKTOB MHUTAHUS,
HarpuMep, BUTAMUHbBI, MUKPO3JIEMEHThI, aMUHOKUCIOTHI. [[lupokoe ucnonb3oBaHue
NUIIEBBIX J100aBOK TMPOU3BOJUTEISIMUA THIIEBBIX MPOAYKTOB  OMNpEIEsieTcs
CTPEMJICHUEM - YBEIUYUTH CPOK COXPAHEHUS KauecTBa MUIIEBBIX MPOJIYKTOB, B TOM
YHCJIE€ CKOPOMOPTAIIUXCS U OBICTPO YEPCTBEIOIIUX B YCIOBUSX HEOOXOAMMOCTU HMX
NEepPEeBO3KM Ha OOJBIINE PACCTOSIHUS, YAOBJICTBOPUTH IMOTPEOUTENSE BBICOKUMHU U
HACBHIIIIEHHBIMA BKYCOBBIMU KAa4ye€CTBaMHM MPOJYKTAa CBSI3aHO C HCMOJIb30BAHUEM
apoMaTU3aTOpPOB W KpacHUTelled; CO3/JaHHe HOBBIX BHUJIOB IHUIIEBBIX IMPOAYKTOB,
OTBEYAIOIIMX COBPEMEHHBIM TPEOOBAHUSIM HAyKW O MUTAHUU (HU3KOKAJIOPUIHBIC
OPOJYKTbl, UMUTATOPbI MPOAYKTOB) - 3TO CBSI3aHO C HCIIOJIb30BAHUEM MUIIEBBIX
100aBOK, PETYIUPYIOIIUX KOHCUCTEHIIUIO MUILEBBIX MTPOTYKTOB.

EBponeiickum CoBerom pa3paboTaHa cuctemMa IUPPOBOH KoxuduKauu
nuieBblx g00aBok ¢ ymrepodr «E». Ona BkimtoueHa B koaekc BO3-OAO s
MUIIEBBIX MPOAYKTOB KaK MEXJIyHapoaHass uudpoBas cucrema Koauukamuu
nUIeBbIX 100aBoK. Kaxkmoi M3 MUIEBBIX T00ABOK MPHCBOSH HU(PPOBOM TpEeX- WIH
YeThIpeX3HauHbI HOMep. Homep wmapkupyeTcs B COYETAaHUU C Ha3BaHUEM
(GYHKIIMOHAIBHOTO KJIacCa, OTPAXKAIOMIETO TPYNIUPOBKY MHUIIEBBIX 100aBOK IO
TEXHOJOTMYeckuM GyHKIUAM (mojkiaccaMm). Hanmuunwe B NHIEBOM MPOAYKTE
MUIIEBBIX J00ABOK JOJKHO OBITh yKa3aHO Ha MapKUPOBOYHOM sipibike. CoriacHo
NPEeIIOKeHHONH cuctemMe MHUGPoBOd KOAUPUKAIIMK THIIEBBIX J100aBOK, HX
KJ1accu(uKanus BRIMISIUT ciaeayromuM o0pazoM (ocHoBHBIE Tpynibl): E100-E199 —
kpacurenu; E200-E299 — koncepBants; E300-E399 antnokcumantsr; E400-E499 -
crabunu3atopel koHcucteHuuu; E450-E499 —  »swmynwratopsr; E500-E599 -
PETYJATOPBl  KUCIOTHOCTH, paspbixiaurenu; E600- E699 - ycunurenu Bkyca u
apomara; E700-E899 — 3anacubie umHaekcel; E900-E999 - rnasupyroinive areHTsl,
yIIY4IIUTENU XJieoa.
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4.2.4. Tema Ne 4 «KpuTuyecku 3HAYMMbIe HYTPHEHTbI B Pa3IMYHBIX
rpynmnax npoayKToB»

Heab: O3HaKOMUTHCS C BPEIHBIMU ISl 37J0POBbSI KOMITOHEHTAMU MTUTAHUS TSI
MOTHUBUPOBAHHOT'O COKPALIEHHUS X KOJIMYECTBA B €KETHEBHOM YIOTPEOICHHH.
KoHTpoJibHBIE BOIPOCHI:

Uto noHUMaeTcs Mol KpUTUYECKH 3HAUUMBIMU MPOJTYKTaMHU ?

2. OCHOBHbIE UICTOYHHUKH MOCTYTIJICHUS] CKPBITOW COJIM B OPTaHU3M, KaKue
3a00s1eBaHUSI MOTYT OBITH CITPOBOLIMPOBAHBI MOBBIIIEHHBIM COJICPKAHUEM
COJIH, TIOTPEOIIEMOH C MUIIEBBIMU MPOAYKTaMH U OirogaMu?

3. OcHOBHbBIE UCTOYHHMKH MOCTYIJICHUS! CKPBITOTO caxapa B OpraHu3M, Kakue
3a00sieBaHUSl MOTYT OBITH CIIPOBOLIMPOBAHBI MOBBIIIEHHBIM COJIEPKAHUEM
caxapa, moTpedIsIeMOro ¢ MUIIEBBIMU MPOAYKTAMH U OJIt01aMu ?

4. OCHOBHbBIE€ UCTOYHHUKH MOCTYIUJICHUSI B OPTaHU3M HACBIIIIEHHBIX KUPOB U
TPAHCU30MEPOB JKUPHBIX KUCIIOT, KaKhe 3a00J1€BaHUs MOT'YT OBITh
CHPOBOLIMPOBAHBI MOBBIIEHHBIM COJIEP’KAHUEM HACBHIIIEHHBIX KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, MOTPEOIAEMbIX C MUIIEBBIMU IPOAYKTaMU U
oromamu?

5. Kakue MeponpusaTusi MOT'YT MOBIUSITh HA CHUKEHUE B MEHIO CO/IEpKAHUS
KPUTUYECKU 3HAYUMBIX HYTPUEHTOB?

=

CnpaBo4yHble MaTepuajbl 110 TeMe:

['oBOpst 0 370pOBOM MHUTAaHWK OOJIBIIOE BHUMAHUE YAETSETCS COKPAIIEHUIO
noTpeOJIeHHsI COJiM, caxapa, *KUPOB >KMUBOTHOTO IMPOUCXOXACHHS, B TOM YHUCIE
MPOJAYKTOB MX cojepkainux. HyTpueHThl, OKa3bIBaIOIINEe HEraTUBHOE BO3JEHUCTBHE
Ha 3/0pOBb€ U TPEOYIOLIUE perjaMeHTaluy MPeAeTbHbIX 3HAYEHUH MOIy4YHIIN
Ha3BaHWE KPUTHUYECKM 3HAYMMBIX HYTpUEHTOB. [Ipu 3TOM HEOOXOAMMO YETKO
MOHUMATh KaKue MPOIYThl HECYT B ce0€ CKPBITYIO YIPO3y.

HapamuBanue npou3BOJACTBa MUINEBBIX MPOIYKTOB Bce Oolsiee TIyOOKOi
nepepaboTku, ObicTpass ypOaHW3aMs W W3MEHEHHE o0pa3a KU3HH MEHSIOT
TEHJCHIIMU B 00J1acTU nUTaHus. JOCTYMHOCTh U IIEHOBasi MPUEMIIEMOCTh MPOITYKTOB,
OPOLIEANINX TJIYOOKYI0 TEXHOJOTMYECKYI0 MepepaboTKy, moBbimaroTca. Bo Bcem
MHUpE HacelieHHe TOoTpeOysieT Bce OONbIe BBICOKOKAJIOPUHHON MHIMUA  CO
3HAYUTENBHBIM COJIEPKAHUEM HACBIIICHHBIX )KUPOB, TPAHCKUPOB, CAXapOB U COJIH.

Counb sABIIIETCSI OCHOBHBIM MCTOYHHKOM HATpUs, PU 3TOM YCTAHOBJIEHA CBS3b
MEX/1y MOBBIIICHHBIM MOTPEOJICHHEM HATPUS U TUIIEPTOHUEH, a TAK)KE YBETUUECHUEM
pHUCKa CEpJIeYHO-COCYIUCTHIX 3a00JIeBaHUN U MHCYIbTOB. OJIHOBPEMEHHO, IO MEpe
OTXOJa OT TMPHUBBIYHBIX CXE€M IHMTAHUA CHIDKAETCS TMOTPeOJIeHHE KIIOYEBBIX
COCTaBJIIONINX 3/IOPOBOT0 palrioHa — (GPYKTOB, OBOILEH U IMHILEBBIX BOJOKOH (B
YaCTHOCTH, LEIbHBIX 371aKOB). @PYKTHI U OBOILM COAEPKAT KAJIUK, CIOCOOCTBYIOIIUIA
CHIDKEHHUIO KPOBSHOTO JaBjieHHs. Poib mepepaOboTaHHBIX MUILEBBIX MPOAYKTOB Kak
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UCTOYHUKA COJIM B palUOHE OOBICHSIETCS TEeM, 4YTO COJEp)KaHHE COJIM B HHX
O0COOEHHO BBICOKO (B Clydae TOTOBBIX OJIFOJ, MSCONPOIYKTOB, TaKMX KakK OEKOH,
BETYMHA U CBHIPOKOMYEHAasl Kojbaca, ChIPOB, COJEHBIX CHEKOB, JANIIM OBICTPOrO
MIPUTOTOBJICHUS U T.J.), & TAKXKE TEM, YTO OHMU MOTPEOJISIIOTCS 4acTO U B OOJBIIUX
KoiM4uecTBax (B ciydae xJjieba M mepepabOTaHHBIX 3€pPHOBBIX MPOAYKTOB). Coib
Tak)ke 100aBJISIETCs B MUILY BO BpEMs IPUTOTOBJIEHHUS (B BUJE CYXUX OYJIbOHOB) WU
yke Ha croie (B BHJE COYCOB M IHUIIEBOM conu). Bmecte ¢ Tem MHorue
OPOU3BOJUTENN MEHSIOT PEUENTypy CBOEH NPOAYKIUU JJISI  COKpalleHUs
COJIEp)KaHUSI COJIM, M TOTPEOUTENsIM pEeKOMEHAyeTcss oOpamiaTh BHMMaHHE Ha
ATUKETKH MPOAYKTOB U BHIOUPATH MPOAYKTHI C HU3KUM COJIEpKAHUEM HATPHSI.

BO3 pekomenayer B3pOCHbIM MOTPEOSATH MeHee ST COolu B JeHb (4yTh
MEHbIIIE OJAHOW 4YaliHOU noxku). g gereit B Bo3pacte OT AByx 1o 15 mer BO3
PEKOMEHIYEeT KOPPEKTUPOBATh PEKOMEHJOBAHHOE MaKCUMAaJIbHOE MOTpeOIeHUE COMn
B CTOPOHY YMEHBIIICHUS WCXOAS M3 WX MOTPEOHOCTEH B DHEPTUU IO CPABHEHHIO C
B3POCJIBLIMH, YTO COOTBETCTBEHHO COCTaBiseT 2,5-5 rp/cyTKu.

Crnenyer OTMETUTb, UTO HATpUW SBISETCA BaXHEUIIUM OHOTEHHBIM
AJIEMEHTOM, HEOOXOUMBIM JUIS MOAIEP>KaHUsI BOJHO-IIIETI0YHOr0 OanaHca, nepeaadn
HEPBHBIX MUMIYJIbCOB, HOPMAJIBHOTO (PYHKIIMOHUPOBAHUS KJIETOK. M30bITOK HaTpus
COMPOBOK/JIAETCSI MOBBIIICHUEM KPOBSIHOTO JIaBJICHUS, MOBBIIICHHBIM HANpPsIKEHUEM
B paboTe CeplIeYHO-COCYAUCTON CHUCTEMbl, HAKOIUICHUEM >XUIKOCTH B OpraHU3ME,
HapylIeHUEM 0OMeHa BEUIECTB, COPOBOXKAAIOUIEr0cs (POPMUPOBAHUEM U3OBITOYHON
Macchl Tena.

OCHOBHBIE HMCTOYHUKH TOTPEOJCHUS] HATpUsi B TMHUIIE ONPEIESIOTCS
KYJIbTYPHBIMU OCOOEHHOCTSMH U KYJIMHApPHBIMU MPEANOYTECHUSIMH HACEIICHUS.
Harpuii B 3HaUUTENbHBIX KOJIMYECTBAX COAEPIKUTCS B MPOAYKTAX MOBCEAHEBHOTO
yHoTpeOJieHusl - B MOJIOKE, Msce, XJIeOOOYJOUHBIX H3ENUsAX, MSICOMPOAYKTaX,
CHEKOBOMW TMPOJYKIINHU, a TAKXKE BO BKYCOBBIX JI00aBKaxX K IHINE (COYCHI, IPUIPABHI).
Harpuii copepxurcst Takke B TJIyTaMaTre HaTpUsi, KOTOPBIM MHUPOKO HCIOIB3YETCs B
KauyecTBE MUILEBOM T00aBKM BO MHOTHX PETMOHAX MUpa.

Jlnst perierus ro0anbHOM 3a7a4d 10 CHIDKEHHIO 3a00J1eBA€MOCTU HACEIEHUS
OXKHMpeHueM, OO0JIe3HSMU CHUCTEMbl KpOBOOOpalleHUs, Hapsay C [pOYUMHU
MEPOTIPUATUSIMH OOJBIIIOE 3HAYCHUE MMEET COKpaleHue morpednaeHus coiu. Jls
peayi3aluy 3TOM 3aJa4yd Ha MOMYJSIMOHHOM YPOBHE HEOOXOAMMO MPOBEICHHUE
IJITAHOMEPHON pabOoThl MO MEPECMOTPY TEXHOJOTMUECKUX KapT M COKpAICHUEM B
TEXHOJIOTUHU MPUTOTOBJICHUS OJIFO/I COJIM, TOBBIIICHUE B CTPYKTYpPE MUTAHUS (PPYKTOB
U OBOILIEH, MHUpoKoe HHPOPMHUPOBAHME HACEIIEHHS O JaHHOM mpolieme u ee
npuYyrHax. B JoMamHUX yCIOBHSX 1e1eco00pa3HO IOCTENEHHO COKpallaTh
KOJIMYECTBO BHOCHMMOM B OJIt0J1a MPU MPUTOTOBIEHUU COJIM, YOpaTh ¢ 00€IEHHOrO
CTOJIa COJIOHKY, mOpu (OPMUPOBAHMHM MEHIO OTAAaBaTh MPUOPUTET C HUBKUM
conepkannem Hatpusa. Cieqyer OTMETUTh, YTO BKYCOBBIE PELIENTOPHI YEIOBEKAa K
NOHMKEHHOMY MOTPEOJIEHUIO CONH aJallTUPYIOTCS MMOCTENEHHO, MPUOTKPhIBas Ooiee
LIMPOKHM JUAIIa30H BKYCOB.

NTtak, OCHOBHBIMM MCTOYHUKAMU MOCTYIUICHHS HATpUsl (IIOBAPEHHOW COJIM) B
OpPTaHM3M YeJOBEKa SIBISIIOTCS XJIeO M XJIEOHBbIE MPOIYKTHI, KOIOACHBIC U3NIETHS U
MSICHBIE KOHCEPBBI, CBIPbl, KOHCEPBHPOBAHHBIE OBOIIM M COJIEHBS, COJEHAas M
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KOIMYeHasi ppIOHast MPOAYKIHS, a TAKXKe MPOIYKThI ObIcTporo nutanus (pact-pyn) u
pa3InuHble KOMOMHUPOBAHHBIE MPOIYKTHI (COYCHI, KeTaymbl U Ap.). ComeprkaHue
HATpHUS B XJI€000YTOUHBIX U3JETusIX Konebsercs ot 246 mo 499 mr/100 r. MscHbie
koHcepBbl coxaepkaTt oT 400 mr mgo .800 mr/100r (mis OGonapmmuHCTBA - 0KOJI0 600
Mr/T), Bapenble komOacHbie wu3fenus ot 800 mo 1000 mr/100r, BapeHo- u
ceipokomuensie 1500- 2000 mr/100 r. OBolIHBIE KOHCEPBBI U COJICHBS COAEPkKaT OT
600 mo 1100 mr/100 v wmatpus. ComepkaHue HATpusi B PBIOHBIX KOHCEpBax
coctaisieT 540-700 mr/100 r, B komueHo# prioe - 10 1000 mr, a B coneHol - 6oiee
4900 mr/100 r. B mopuuu HEKOTOPBIX NPOAYKTOB (acT-(hyaa MOKET COIEpPKAThC
10 1000 mr Hatpust Ha 100 rp. npoaykTa.

dusnonorudeckas norpedHocTs 1t gereit — ot 200 no 1 300 mr/cyr.

OCHOBHBIMM HUCTOYHHUKAMHU JOOABJIICHHBIX CaxXxapoB SBISIOTCS MYYHBIC
KOHJUTEPCKUE U3ACINS, TOPTHl U MUPOKHBIE, KOHPETHI, CIAJAKUE KUCITOMOJIOYHBIE
IPOJIYKTHl U TBOPOXKHBIE W3JCNHUS, ClaJKue 0€3aJIKOroJbHbIC HAMMUTKU, HEKTAPhl U
cokocojiepkaie HamuTku. [lox moGaBiIeHHBIM caxapom CienyeT MOHUMAaTh BCE
BUJIBI TIPOCTBIX YTJIEBOJIOB (Caxapo3a, IIHOK030(PYKTO3HBIM CHPOIl, KpaXMallbHas
NaToKa, MeJl U JIp.), BHOCUMBIE B MUIIEBOW MPOAYKT ISl IPUAAHUS CIAAKOI0 BKyca.

B coorBerctBumM ¢ aeictByromuMu ['OCTamMu B cocTaBe IEUEHbS MOXKET
conepxkatbes ot 20 10 45 1/100 T caxapa, B koH(perax 65-75 r/100 1, B TUPOXKHBIX U
toprax oT 30 go 65 r/100 r. KucinomomouHble MPOAYKTHI, TaKUE€ KaK CHIPKH
TBOPOXHBIE TJIa3upoBaHHbIe coaepxaT 22- 30 r/100 r caxapa, HOrypThl PpyKTOBbBIE
or 6 mo 14 r/100 r, WorypTel muTheBbie 7-15 1/100 1. CylnecTBEHHBIM BKJIajd B
notpebJieHne caxapa BHOCAT O€3aJIKOrojibHbIe HAIMMTKH, KOTOpBIE coaepkar 5-12
r/100 T caxapa, a TaKXXe COKOBas MPOAYKIH U HeKTaphl - oT 10 g0 35 r/100 T.

VYnorpebnenue caxapa (B YACTOM BHJIE U B COCTaBE MPOIYKTOB W OJIIONI) B
KonudectBax Oosiee 40 r/CyTKU CYIIECTBEHHO MOBBIIIAET PUCKH (POPMHUPOBAHUS
U30BITOYHOM MAacChl Tena, OOJIE3HEH CHUCTEMBI KPOBOOOpAIICHUS, HAPYIICHHIMA
BOCIIPUMMYUBOCTH K WHCYJIHMHY U JICNITHHY, YXYIIIEHUs MamsTH, kapuecy. BO3
PEKOMEHAYET OrpaHUYUTh OTpedeHne caxapa B 20 r/cyT (2 CTONOBBIE JIOXKKH).

[IpobGnema kapueca XOpOIIO 3HAKOMa BCEM, HayWHasi YK€ C JETCKOro
Bo3pacta. M3BecTHO, 4TO OaKTepuu POTOBOU TIOJIOCTH IHUTAKOTCS MPOCTHIMHU
caxapamu. B pesynapTaTe WX  JKH3HENEITENLHOCTH  OOpa3yeTcs  KHUCIIOTa,
paspymaromiasi 3yOHyr0 3Majb, a 3aTeéM M JCHTUH, (OPMUPYETCS KapHho3Has
MOJIOCTb.

['opmon nenTuH  HeceT HWHGPOPMAIMIO B MO3TOBYIO TKaHb 00
YIOBJICTBOPEHHOCTH CHEACHHON TMHUILNEHW ¢ BBI3BIBAET B OpPraHU3ME YYBCTBO
HacklneHuss. OpyKTo3a MPEnATCTBYET MNOMAJaHUIO0 JIENTUHA B MO3T M CO3AAET
HCKYCCTBEHHOE YYBCTBO royiojia. ¥ JIIOACH ¢ PE3UCTEHTHOCTHIO K JISITUHY MO3T HE
MOJIy4aeT HY’KHOTO CUTHAJIa, IOATOMY UM CJI0KHEE KOHTPOJIMPOBATH CBOW amlMeTHT.
HccnenoBanns Ha KpbIcax TOKa3ajdd, YTO Y JKMBOTHBIX, KOTOPBIE YMOTPEOISIOT
GpykTO3y, BbIpabaThiBaeTCs OOJbIIE JIENTHHA, 4YeM O0OblYHO. B pesynbTare,
YyBCTBUTEJIBHOCTh OpPraHM3Ma K HEMY CHMXKAETCS, )KUBOTHBIE IMOCTOSIHHO XOTAT
ectb. Korja gpykro3y youpain u3 pairoHa KpbIC, YPOBEHb JIENITHHA BO3BpAIaICs
B HOpMY, alilIETUT CTAOMITU3HPOBAIICS.

Vuénsie u3 HoBoil 3enaHauu MocTapaiuch HAWTH CBSI3b MEXKIY JIMIIHUM
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BECOM y MYKUMH M HUX BO3pacTOM, OOIIEH KaJOPUUHOCTBHIO MUTAHMS, CaXapoM,
ynorpebaeHreM ankorojisa, kKypeHueM. Camasi CHIbHas CBS3b IIPOCIICKHBAIACh
MEXy HaOOpOM Beca M YIOTpeOJIeHuEM caxapa.

AMepuKaHCKHE yYeHBbIe IMPOBEIH H3YYWIH PE3UCTEHTHOCTh K HUHCYIHHY Y
KpbIC, JlaBasg MM TIIMIIY C BBICOKMM COJIEp)KaHHMEM caxapa, B pe3yJbTare
CYIIIECTBEHHO CHUKAJIAaCh UYBCTBUTEIBHOCTD K JICNITUHY U UHCYJIVHY.

M3numiHee eKeTHEBHOE YIIOTpEOJICHHE caxapa CYIIECTBEHHO ITOBBIIIACT
pucku  (popMHpoBaHMS  caxapHOro jJuabera, YTo OBbUIO  TOJATBEPKICHO
MOMYJISIIMOHHBIM HCCIIeIOBaHUEM (B HMCCIIEIOBAaHUM MPUHUMAIN ydacTue 6onee 51
TBICSYH Yell. ), TpogonkaBmuMcs ¢ 1991 mo 1999 rr. Beio gokazaHo, 4To y JTIOACH,
KOTOpPBI€ PETyISIPHO YHOTPEOJSAIOT MOJCHaNEHHbIE HAMUTKU (JTUMOHAM, CIIaIKui
yal, SHEPreTHKH, CIaIKui Kode) puck GpopMupoBaHus auadeTa ObLI BBHIIIEC, YeM B
KOHTPOJIbHOW Tpymnmne B 4,8 pasza, MEUEHOUYHOM HEIOCTaTOYHOCTH — B 3,4 pasa.
Taxke B HMCCIIeOBaHMM OBLIO ITOKA3aHO, YTO €CIIM YCIIOBEK €)KEIHEBHO BEHIITHBACT
CTakaH CJIaJIKOTO JIMMOHAJIa, OH B CPEIHEM IMPHUOABIISICT B T'OJ, TOJBKO B CBS3HU C
3TuM (pakTopoM oOKom0 6 JUIIHMX Kr. Eme ogHuM u3 HeOJaronpusITHBIX
MOCJEJACTBUN  €XKEIHEBHOTO M30BITOYHOTO YIOTPEOJIGHUS caxapa SBISICTCA
HETaTUBHOE BO3JICHCTBUE IIOBBIIICHHOTO COJCP)KaHUS caxapa B KpOBH Ha
THUIIOKAMII, YTO COIPOBOXKJACTCA CHHKCHHMEM KOTHUTHUBHBIX BO3MOXKHOCTEH
OopraHu3Ma - yXyIIIaeTcs MaMsaTh, Pa3BUBACTCS IMOIMOHATbHAS TYIIOCTb.

Jns  pemenust ria00aJbHOM — 3a7a4d IO COKpAIIEHHUIO  KOJIMYECTBa
moTpeOIIIeMOro caxapa HeoOXOauMa pealn3alis KOMIDIEKCa Mep IO IOBBIIICHUIO
OCBEJIOMJICHHOCTH JIETeH M WX POJUTENICH O BIMSHUM caxapa Ha 3J0pOBbE, B T.4. O
OBICTPBIX M OTCpPOYEHHBIX d(P(DEKTax; IepecMOTpP TEXHOIOTHUYECKUX KapT u
COKpaIlleHHEe B TEXHOJOTHH MPHUTOTOBJICHUS OJIF0/I caxapa, MOCTEIeHHOE HCKITIOUCHHE
W3 palMoHa TMHTAHUS IIKOJBHUKOB KOHAUTEPCKHX H3ACIMN M 3aMElIeHHE HX
bpykramMmu u  HOrypTamu, MONYyJISPU3ANMS  HCIONH30BAHUS  HEKATOPHIHBIX
caxapo3aMEeHUTEJICH.

OCHOBHBIMH HCTOYHHMKAMH JKMpPa, HACBIIIEHHBIX JKHUPHBIX KHCJIOT U
TPAHCU30MEPOB JKUPHBIX KHUCJIOT SIBJISIIOTCS MPOJIYKTHI, IPOU3BEICHHBIE C
UCIIOJIb30BAaHUEM MSCHOTO M MOJIOYHOTO CBHIPbSl, KOHIUTEPCKUE U3JEus,
HEKOTOPbIE€ BUIbI MACIOKUPOBOUM MPOAYKIIUHM U COYCHI.

MsicHble TIPOAYKTBI, TaKWe KakK KOJI0Aachl, COCUCKH M CapJeibKH, MSICHBIC
JENUKATeChl, TOTOBBIC KYyJWHAPHBIC W3JCIUSA, IOIypaOpuKkaTel M KOHCEPBBI,
MO3UIIMOHUPYIOTCS KaK HCTOUYHHMK TTOTHOIIEHHOTO O€JIKa C BBICOKOH YCBOSIEMOCTBIO U
OMOJIOTUYECKOM IIEHHOCTBhIO, B TOXE BpEeMsS OHH SBJISIOTCS OCHOBHBIMHU
uctounnkamu >kupa. Comepxkanue Oelka B BapeHBIX Koj0acax, COCHUCKax W
capaenbpkax koneonercs oT 8% mo 13%, Toraa xak sxupa ot 15% mo 38%, npu s3ToM
COOTHOILIIeHHE OeNoK/skup coctapisieT ot 1:1,15 no 1:4,75. B rpynme noaykon4eHsix,
BapEHO-KOIMUEHBIX M CBIPOKOITYEHBIX KOJI0aC M JCIMKATECHBIX MSCHBIX MPOJYKTOB
COOTHOIIIEHHE OEJOK/ KUp 4Yallle Bo3pacTaeT B CTOPOHY IpeoOJialaHusi >KUpa.
Conepxanue Kupa B  MSICOPACTUTENIBHBIX KOHCEpBaX, BBIMYCKAEMbIX IO
HAIlMOHAJLHOMY CTaHAapTy, Koneobsercs ot 8% mo 35,0% u 3aBUCHT OT BUJA U
COOTHOIIIEHUM MCIIOJB30BAHHOTO ChIpbs. Ilpu 3TOM Ta XK€ NPOAYKIHUSA, HO
MPOU3BOAMMAS [0 TEXHUYECKUM YCIOBUSIM MPEANPUATHH, MOXKET COIAEpPKaTh
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3HAQYUTEIHHO OOJIbIIEE KOJIWUYECTBO JKUpa. B  KOHIUTEPCKUX U3JETUAX B
3aBUCHMOCTH OT COCTaBa KOMIIOHCHTOB cojepikaHue kumpa pocturaer 30%. B
TOTOBBIX COycax MW MaloHe3axX CoJiepKaHHUE KUpa MOXKeT jgocturatb 65%.
Conep:kaHue HACBIIEHHBIX JKUPHBIX KHUCIOT B MSACHBIX MPOAYKTax KoOJeOJeTcsl OT
3,3% no 11,6% B 3aBUCUMOCTH OT COAEPKAaHUS KUPa U BUA UCIIOJIB3YEMOIO ChIPbS,
Opyd O5TOM Yy CYIIECTBEHHOW JOJM AacCOPTHUMEHTa KOJOACHBIX W3ACIHN OHO
COCTaBIJIIET B cpenHeM 5-6%. B Momouno# mpoayknuu npu ypoBHE kupa 10 10%
TaKKe COJIEPKUTCA 5-6% HACHIIIEHHBIX KUPHBIX KUCIIOT.

N36bITOYHOE TOTpEOJICHUE KUPHOM MUIINM TaKKe BO MHOI'OM OIpPEACNsieT
pucku (popMuUpOBaHHS TIOBBIIEHHOM Macchl Teja, 3a0O0JeBaHM CHUCTEMBbI
KpOBOOOpaIlleHus: (aTepocKiiepo3a), HAPYIIEHUIO >KUPOBOro oOMeHa, (GYHKIIMU
MICYECHHU.

OtnenpHO CIEIyeT OCTAaHOBUTHCS Ha TpaHCH30MEpax JKHPHBIX KHUCIIOT
oOpa3zyronuxcsi Opu TUAPOreHE3alMd >KUAKUX PACTUTENIbHBIX Macen. VIMeHHo
TPAHCHU30MEPBI, OKA3bIBAIOT CYIIIECTBEHHOE BJIMSHUE HA PUCKU PA3BUTHS CEPACUHO-
COCYIUCTHIX 3a0oneBaHuil. [loaTOMy UX copep:kaHUEe B MACIOXKUPOBOU MPOAYKIIUU
SIBJISIETCSI TIOKa3aTesieM 0€30MacHOCTH M CTPOTO peryiaMeHTHpyeTcs. B cooTBeTCTBUU
¢ neictByronumu TpedoBanusmu TP TC 024/2011 «TexHuueckuii periiaMeHT Ha
MacJI0KUPOBYIO MPOAYKIMIO» COJCPKAHUE TPAHCU30MEPOB >KUPHBIX KHUCIOT B
MacJI0KUPOBOM MPOAYKIIUK HE IOJHKHO MPEeBbIIaTh 2%.

CoznmareneM MeToja ruaporeHu3anuu (IpUCOeAUHEHUs BOAOPOAa K JTBOMHOU
CBS3M) cunTaroT (paniry3ckoro xumuka l[loms Cabarbe. B mrone 1897 roma o
clenall OTKPBITHE, 3aJI0KUBIIEE OCHOBBI TMPEBpAICHUS PACTUTEIHHOIO Macja B
TBEepAyIO cyoctrannmio, B 1912 romy momyumn 3a 310 HobeneBckyro mpemuro.
Cabatbe OOHAapYXWJI, YTO MEJKHE YaCTHUIIBl HHUKEIS CIyXaT XOPOIIUM
KaTaJIn3aToOpoOM peaKIMh Ta3000pa3HOro BOAOpPOAA C JTWICHOM, MPOCTEUIINM
YIJIEBOJIOPOJIOM C JIBOMHOM CBsA3bl0. HO BCKOpe BBIICHWIOCH, YTO TaKUM K€
criocoOOM MOYKHO TPUCOEAUHSATH BOJOPOJ U K JPYrMM BEIIECTBAM C JIBOMHOMU
cBa3bt0. B 1901 rony Hemeukunii xumuk Bunibrensm HopMan mpuMeEHHIT 3TOT METO
JUISL TIEpepaOOTKH JKHJIKHUX PACTUTEIBHBIX Macel B TBepjAbIe )UphL, a B 1902 romy
noJIydus1 Ha Hero mateHt. [lporecc ruaporeHu3anuu (TUIPUPOBAHUE) TTPOUCXOIUT
IIpU MIPOMYCKAaHUM BOAOPOJAA MOJ JAaBICHUEM YEpEe3 Maciio, HarpeToe J0 BBICOKOM
temriepatrypbl (okojo 200 rpamycoB Llenbcust). Ilpu 3TOM yacTh HEHACHIIIEHHBIX
KUPHBIX KUCJIOT MPEBPAIIAETCS B HACHIIIICHHBIE.

W3HavansHO THUAPOTCHU3WPOBAHHOE MACIO HE CUHTAIOCh BPEIHBIM M JIaXe
PEKOMEHJIOBAJIOCH KaK 37I0pOBasi ajbTEepHATHUBA >KUBOTHOMY >Xupy. Hukoro He
cMyTwsi TOT (¢akT, 4YTO TMpPU YaCTUYHOW THAPOTCHHU3AIUNA  HU3MEHSETCS
IIPOCTPAHCTBEHHAs] CTPYKTypa MOJIEKYJI: 3HAYMTENbHAs YacTh HEHACHIIIEHHBIX
KUPHBIX Kuciaor (mo 60%) mepexoauT u3 uuc-Gpopmsl B TpaHc-popmy. C TOUKH
3peHHs TIPOM3BOJUTENICH MaprapuHOB HAKOIUICHHE TpPaHC-U30MEPOB BIHSJIO Ha
CBOMCTBa >KHpa TOJBKO TMOJIOKUTEIBHO, MOCKOJIbKY MPUBOAWIO K TOBBIIICHUIO
TEMIIEPaTyphl TUTABJICHUS U TBEPAOCTU. | HAPOreHN3UPOBAaHHBIE Macjiaa U MaprapuHbl
Ha MX OCHOBE OBUIM JEIIEBJE CIMBOYHOIO Maclia, JOJbIIE XpaHWUIUCh (Iaxke 0e3
OXJIQXJEHUSA) U TO3BOJISULIM MHOTOPAa30BO€ HCIOJIb30BaHUE IMpU kapke. MIMeHHO
TUIPOT €HU3UPOBAHHBIN JKUP CTajl OCHOBOW MHAYCTpuH "dacT-hya" u nBurarenem ee
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O0ypHoro pa3Butusi. B 1993 roay B xypnane "Jlanuer" BblllIa CTaThs, aBTOP KOTOPOUH
Yonrep Bwumier yrBepxkman, dYTO TOTPEOJICHHE TPAHC-)KUPOB TPHUBOIUT K
MOBBIIICHUIO PUCKA CEPACUYHO-COCYAUCTHIX 3a0osieBanuil. [lpuunHa, 1Mo MHEHUIO
aBTOpa, COCTOsUIa B TOM, YTO TPAHC-)KUPBI BBI3BIBAIOT WU3MEHEHHE COOTHOIICHUS
JUIIONPOTEMHOB BHICOKOW M HU3KOU MJIOTHOCTH B CTOPOHY YBEIWYEHUS NEPBBIX. ITO
B CBOIO O4epe/lb ABJISIETCSl (haKTOPOM, MIpeapacioiaraloiuM K atepockieposy. Cpou
npenmnonoxkenus Buiuier moarBepawn ¢dakTamu, MOACYUATAB MOTPEOJICHHE TpaHC-
KUPOB B PALMOHE 85 THICSY 3J0POBBIX KEHIIMH, a 3aT€M B TEUYEHHUE BOCHBMHU JIET
PETUCTPUPOBATL CPEIM HHUX 3a00JICBAEMOCTh M CMEPTHOCTh OT CEpACYHBIX
3aboneBanuii. KomnuectBo MH(MApKTOB, CIydaeB BHE3ATHON CMEPTH OT CEPJICUYHOIO
MPUCTYyTa U BBIPAKEHHOCTh aTePOCKIIEPO3a OKA3AJIUCh CYIIECTBEHHO OOJIBIIIE CPEIH
T€X, KTO BCE 3TH BOCEMb JIET €] MHOT'O MaprapuHoB. Takum o0pa3om, UCCIICTIOBAHUS
MOKa3aJid, 4TO TPAHC-KUPbl BEAyT ce0s WHAYe, YeM IUC-)KHPbI, HE TOJIbKO Ha
CKOBOPOJIKE, HO U B opraHusMme. Hampumep, okazaBmmch B coctaBe (HochOIUITHIOB
KJIETOYHBIX MEMOpaH, OHU BIUAIOT HAa padOTy OEIKOBBIX MOJIEKYII, MPOHU3BIBAIOIINX
MeMOpaHbl, TaK Ha3bIBAaEMbIX TPAHCMEMOpPAHHBIX OEJIKOB. A 3TO B CBOIO OYEpEb
HapyllaeT mepeAadyy CUTHAJIOB, HalpuMep, MpH B3aUMOACHCTBHUM TOPMOHOB C
penenTopaMu, MOCKOJIbKY PpELeNnTopbl Kak pa3 SBIAIOTCS TpaHCMEMOpaHHBIMU
oenkamu. CTpajaeT TPAHCIOPT BENIECTB, BeAb OEIKOBBIC KaHAJbI JJIsi MEpEeHOca
MOJIEKYJI Uuepe3 MeMOpaHy Tak)Ke OTHOCSATCS K TpaHCMEeMOpaHHBIM OenkaM. Tak Kak
dbochonunuabl ABISIOTCS €IIE U ChIPhEM JIJISI CHHTE3a MOJIEKYJ HIMMYHHOM CHUCTEMBI,
HaJIMYMe B HUX JKUPHBIX KHUCIOT B TpPaHC-KOH(OpPMAIMU MPUBOAHWT K HAPYIICHUIO
OMOXUMHUU BOCTIAJIUTENBHBIX MpOIEccOoB. [IOMUMO TOBBINIEHUS] PUCKA PA3BUTHUSA
aTepOCKJIEpO3a U COMYTCTBYIOUIMX 3a00JIEBaHMI Cep/ilia U COCYA 0B, TPaHC- U30MEPHI
OPUBOASAT K CHUKEHHIO YYBCTBUTEIBHOCTU KIIETOK IOJKEIYJOYHOM JKene3bl K
WHCYJIMHY — pa3BUBaeTCs JuabeT 2-To THMa, XPOHWYECKUX BOCHAIUTEIbHBIC
MPOIIECCHI, OXKUpeHUE. TakuM 0o0pa3oM, €CIM BMECTO HOPMAJIbHOI'O CTPOUTEIHHOTO
MaTtepuaja Mbl IIpeajiaraéM OpraHu3My OpakOBaHHBIE TPaHC-U30MEpHI, 00Pa3yOTCs
nedeKTHbIE OMOJIOrMYECKUE CTPYKTYPhI, KOTOPbIe HAYMHAIOT AaBaTh COOM.

Jlnst yMeHbIlleHUs MOTPeOJIeHUs TPAHC-)KUPOB HEOOXOAMMO HCKIIOYHUTH M3
paloHa THUTaHUS MaprapuHbl, MPOCMATPUBATh OSTUKETKM Ha MpHOOpETaeMbIe
MPOYKTHI HA MPEJIMET COJIEPKAHUS B HUX TPAHC-U30MEPOB KUPHBIX KUCIIOT.

Takum 00pa3zoMm, MEpONPHUATHS 1O CHIDKEHHIO COJCpaHUS B IHUIIEBOM
MPOIYKIIUU KPUTHYECKU 3HAYUMBIX HYTPUEHTOB PEAIHU3YIOTCS MO TPEM OCHOBHBIM
HampaByieHusiM: 1) paOoTra ¢ HaceJleHHEM IO BOIPOCaM 370pPOBOTO MHUTAHUS; 2)
MH()OPMUPOBAHKUE HACENICHUSI O COJEPKAHUU KPUTHUYECKH 3HAYMMBIX HYTPUEHTOB B
MUIIEBOM TPOAYKIMK; 3) COKpAalIeHHE KOJUYECTBA IPOIYKTOB, HCTOYHHUKOB
KPUTUYECKHU 3HAYMMBIX HYTPUEHTOB B MEHIO OPTaHU30BAHHBIX KOJJIEKTUBOB.
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Haruasianbie MaTepuabl (PUCYHKH M TA0JUIIbI)
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PucyHnok.-1. UYncjieHHOCTH 00y4aImuxcsi B 001eo0pa3oBaTeibHbIX
opranusanusax no P@® B nunamuxe 3a 2012-2019 rr.

Taoumuna 1. - YucaeHHOCTH 00y4YaKOIIMXCH B 00111€00pa30BaTeIbHbIX
opraHu3zanusax B JMHamuke no P@® u ®eaepaabubiM Oxpyram PO

TeppuTopuA 2012 2013 2014 2015 2016 2017 2018 2019

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

Tadoauua 2. - YucaeHHocTh o0yyaromuxcs 1-4-x kjiaccoB
0011e00pa3oBaTe/IbHBIX Opranu3auuid B JuHaMuke o P® u @egepajbHbIM

Oxkpyram P®

NPOrH032 npordHo3 nporHo3

Tepparopws | 2012 | 2013 [ 2014 | 2015 [ 2016 | 2017 | 208 [ 2019 | 2020 | 2021 | 2022
PO | 5577426] 5696272 | 5997953 6223481 | 6467869 | 6733060 | 6973471 | 7150614 | 7415805 | 7652091 | 7888377

uo0 [ 1287180] 1334226 1382438[ 1428609 | 1489378 [ 1551005 | 1605061 | 1677221 1718547 [ 1773915 [ 1829283

300 492896 | 505525 | 512705 | 540919 | 562311 | 592717 | 611716 | 625317 | 647620 | 668088 | 688557
0®0 545350 | 563703 | 682687 | 703286 | 731689 | 753349 | 806614 | 807295 | 875415 | 914565 | 953718
CK®O 468283 | 485193 | 502803 | 505830 | 522933 | 558660 | 572665 | 602318 | 610922 | 629497 | 648072
no0 [ 1150698]1137948] 1198825 [ 1243545 | 1300775 [ 1343295 | 1390252 | 1433032 [ 1474537 [ 1518924 1563311

yo0 | 516583 | 522828 | 540221 | 562992 | 589389 | 609541 | 634309 | 652262 | 671811 | 692543 | 713276

co0 [ 833824 | 866747 | 892671 | 941071 [ 970119 [1018143[ 1041347] 920407 [ 1036499 [ 1058934 [ 1081369

N60 | 277110 | 275022 | 279800 | 290888 | 295734 | 301032 | 306317 | 429211 | 375982 | 391335 | 406689
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PucyHok - 2. YaeJbHbIi BeC IIKOJbHIUKOB U IVIOTHOCTH HacejieHust mo P® B
auHamuke 3a 2012-2019 rr.
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PucyHoxk - 3. 3a60/1eBaeMOCTb caxapHbIM 1Ma0eTOM AeTell U MOAPOCTKOB
(o0mas) mo P® B qunamuke 3a 2012-2019 rr. (ma 100 ThIC. HaC.)
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3a 2012-2018 rr. (8%)
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Taoauuna 3. - Jlunamuka 3adojieBaeMocTH caxapHbIM guaderom (Ha 100 Thic.)

ﬂ'e.":eppﬁ’mliﬁﬂ 2014 | 2015 | 2016 | 2017 | 2018 MHEE;E:;H% Spfﬂfif{; ; Pm;;m
PO 987 | 1087|1183 | 121.8 | 1282 | 115.1

enTpatsast @O 115,81 128,3 | 136.9 | 1389 | 1473 133 4 1.16 2
Cepepo-3anamueti PO 138,21 148,9| 166.,1 | 1684 | 174.1 159.1 1.19 1
[OmaEti DO 96 [1173 1204 [1273] 1283 | 1179 0.74 3
Cesepo-Kaexkasckmit @O 45,1 1 529 | 60,5 | 62.4 | 65,1 57,2 0,49 8
Tpreormicki GO 946 |103,9] 1135|1162 1232 | 1103 1,93 5
Vpatsckuit @O 117,7( 114 | 125,4 [ 133,7 | 142.1 126.6 1,15 3
Cubupckmii ®O 83,5 90 |101,5(106,2| 1173 99,7 0,79 6
JansseBocTodHELH O 804 [ 935 98,9 | 96,8 | 97.3 93,4 0,94 7
[Ipogomxenue TabmuIlb! 3.

noﬂgeopg;glzﬂ 2014 | 2015 | 2016 | 2017 | 2018 mgffﬁ;ﬂﬁ g}“‘a;{m:;“;g Pﬁ;‘“’
PP 25471 271 (2942 308 | 317 288.9

Henrpansusii PO 2839 | 309 | 328 | 341 [352.4| 3228 112 3
Cesepo-3amamsei PO | 3721 | 385 [401.7| 408 [432.6| 3999 138 1
FOwmn1iE PO 2162 | 271 |282.6| 320 [301.9| 2783 0.96 5
Cesepo-Kasrascxmit ©O | 119.1 | 140 |145.9| 150 | 147.8 140.4 0.49 8
IpeBomkekHi PO 256.1 [ 259 |289.3| 291 (313.2| 2818 098 4
Vpamckaii PO 3285 | 298 |334.4| 350 [366.2| 3354 1.16 2
Cutupekmi PO 2256 247 |280,1| 298 (3092 271.9 0.94 6
HampresocTomblH $O 216 | 229 |246.6| 268 2554 243.0 0.84 7
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PucyHnok. — 6. CpenqnemMHoroJsieTHuii npupoct (yObljib) yPOBHS 3a60.11eBaeM0cTn
AeTe U MOAPOCTKOB 0’KHPEHHEM
3a 2012-2018 rr. (8%)

Tabauna 4. - JlunaMmuka pacnpocTpaHeHHOCTH O:KHMPEHUsl Y ieTell U MOJIPOCTKOB
(na 100 TBIC.)

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




