2. Ilpunoxenue 2 x npukazy Pocrotpedbnanzopa ot 07.07.2020 Ne 379 «O6
YTBEPXKACHUH OO0ydJarommx (MPOCBETUTENBCKUX) TPOTpaMM TI0  BOMpOCaM
3JI0POBOTO TIUTAHHSD» U3JIOKHUTH B CICIYIONICH PeIaKIInu:

OBYYAIOIIASA (ITPOCBETUTEJIBCKAS) ITPOTPAMMA
10 BOIIPOCaM 3I0POBOI0 MUTAHUSA
IJIA 1eTel IIKOJbHOI0 BO3pacra

I. O0mue monoxKeHU

OOyuaromasi MPOCBETUTEIBCKAS MPOTpaMMa ISl IITKOJIHHUKOB «OCHOBBI
3I0pPOBOTO MUTAHUS» MpeaHazHaueHa At ooyyarommxes (1-4-x u 5-11 kiaccos)
oO1ieoOpa3oBarenbHbIX opranuzanui. Ilporpamma pa3pabotaHa B  LeAX
peanuzanuu  QpeaepanbHOro mnpoekra «DOpMHUPOBAHME CUCTEMBI MOTHBALUU
rpakJaH K 3J0pOBOMY 00pa3y >KM3HH, BKIIOYasl 3JOpPOBOE NMUTAHUE U OTKA3 OT
BpEAHBIX NpHBBIUEK (YKpelieHne OOIIECTBEHHOIO 3J0POBBS)» HAILMOHAIBLHOTO
npoekta «Jlemorpadgusi» u B cooTBeTrcTBUM ¢ [lmaHoM MepompusiTuid
PocnotpebHaazopa mo peanusalid MEpPONPUITHI  (eFepaTbHOTO IMPOEKTa
«YKperieHue o0IIeCTBEHHOTO 3/10poBbs» Ha 2019 roa 1 nepcrneKTUBHBIN MEepUo
2020-2024 ronoB, yTBep>KIAeHHBIM MpukazoM Pocriotpednaazopa ot 25.01.2019 Ne
29, nns  pemieHUs 3adad MO0 (POPMUPOBAHUIO  CPEbI, CHOCOOCTBYIOIIEH
MOBBINICHUIO WH()OPMUPOBAHHOCTHU Tpak/iaH 00 OCHOBHBIX MPUHIIUITAX 370POBOTO
MATAHUS.

B nporpamme npeacraieHa nuHgopmanus o0 OCHOBax 3J0pOBOrO MUTAHUSA,
3HQUMMOCTH BUTAMHUHOB W MHUKPOJIJIEMEHTOB [IJIi TapMOHUYHOTO pocTa U
Pa3BUTHS, PAIMOHAIBLHOTO PEXUMa MUTAHUS, BBIPAOOTKU 370POBBIX MHIIEBBIX
CTEpPEOTUIIOB TMOBEJACHUS W THUIIEBBIX MPUBBIYEK HA 3Tale poCTa U Pa3BUTHS
pebeHKa.

[Iporpamma  «OCHOBBI ~ 30pOBOTO  MUTaHUS»  MpPEJHA3HAYEHA IS
oOyuaromuxcst  (1-11  kimaccoB)  oOmieoOpa3oBaTeNbHBIX  OpraHU3aIu.
[IpenqycMmaTpuBaeT BXOOHOW M MTOTOBBIM KOHTPOJIb 3HAHWH, BBINOJIHCHUE
caMOCTOATENbHOM paboThl. B mporpamme npeacTasieHa nadopmaims 06 0CHOBaX
3I0pDOBOTO MHUTAHUS, 3HAYUMOCTH BHUTAMUHOB W MHUKPOAJIEMEHTOB IS
TApMOHUYHOTO POCTA U PA3BUTHS, PAITMOHAIILHOTO PEXUMa MUTAHUS, BRIPAOOTKU
3I0POBBIX THILIEBBIX CTEPEOTUIIOB IMOBEACHUS U MUIIEBBIX MPUBBIYEK HA ATare
pocTa W pa3BUTHS peOEHKa, METOAaX OIEHKH MacChl Tejla peOeHKa U pucKax
3JI0POBbIO OT U30BITOYHON MACChI TENA.

I1. esieBoit pa3aed
HEJIb U 3AJJAUYA ITPOT'PAMMBI, ®OPMbI U METO/IbI PABOTBDI,
INJIAHUPYEMBIE PE3YJIbTATHBI
2.1. AkmyanbHocmb npozpammel.
3/10pOBOE TIUTAHUE SIBIISCTCS OJHUM U3 0a30BBIX YCIIOBHUH 37I0POBbSI JIETEH,
dbopMHpYET 370pPOBBIE CTEPEOTUIIBI THUTAHUS, 370POBOE IMHUINEBOE TOBEICHHE



MOJIPACTAIOIIETO T[OKOJIEHHWST Ha TepcrneKkTuBy. B HacTosmee Bpems Yy
3HAYUTENBHOTO 4YHClIa JIeTel YK€ K IIKOJIBHOMY BO3pacTy (GOpMHUPYIOTCA
MaTOJIOTUYECKHUE MUIIECBbIC MPUBLIUKH - M30BITOYHBIA 1O KATOPHIMHOCTH YKHUH,
Ype3MepHOe TOTPEOJICHUE COJNIM M caxapa, JIETKUX YIJIeBOJIOB (IIPEANOYTECHUE
NPOAYKIIMHM C BBICOKUM COJIEpKaHHWEM caxapa (KOHAMTEPCKUE HM3ICNHs, CIaIKue
BBITICUKA W HAIMTKHU), )KUPa U COJU (KOJOACHbIE W3NS U COCUCKHU, (acT-dyn),
OTMEYAIOTCS 3HAYUTENBHBIE 10 TPOAODKUTEIHPHOCTH TIEPEPBIBBI  MEXKIY
OCHOBHBIMHM TpPHEMaMU MHUIIH, MHO>KECTBEHHBIC HEYMOPSIOYCHHBIC IMEPEKYCHI.
OTO0 TOBBIIIACT PUCKH (OPMUPOBAHUS 3a00JIEBAHUN KEITYAOYHO-KUILIEYHOTO
TpaKTa, OHHAOKPUHHOW CHCTEMbI, YBEJIMYUBAET PHUCK pPa3BUTUS CEPACUHO-
COCYIMCTHIX 3a00JeBaHUil, W30BITOYHOM Macchl Teja, caxapHoro jauadera.
[TonTBepkeHueM  MpoOJEMBI  CIOyXKaT  PErHCTpUpyeMble  MOKa3aTelu
3200J1€BaEMOCTH JIeTEN U OJIPOCTKOB CaXapHbIM I1Ma0EeTOM U okupeHueM (puc.l).

nogapocTkoB - 7,7%.
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Puc.1. - TIloka3zaresu o0uieii 3a00/1eBaeMOCTH JIeTeli M MOAPOCTKOB
o:xxupeHueM B Poccuiickoii @enepauuu (Ha 100 000 Thic. Hac.)

Bropoii acnekT mpoOiemsbl - HEAONOIY4YEeHUE AETbMHU Ha 3Tame pocTa U
pa3BUTUS HEOOXOAMMOrO KOJMYECTBA OCHOBHBIX IUTATEIbHBIX BEIECTB,
MUHEpAJIOB, BATAMUHOB, YTO TAaK)K€ MOXKET MOCTYKUTh MPUYUHONU (POPMUPOBAHUS
HapylieHUuH 370poBbs jeTed. B mepByro ouepenb 3T0 - 3a0oseBaHWs,
o0ycioBlieHHbIE Je(UIUTOM OHOJOTMYECKHM LIEHHBIX BEIIECTB B paldOHE
©KEIHEBHOTO THUTaHUs peOeHKa, CHUKEHHE YMCTBEHHOM U  (U3MUYECKOi
paboTOCIIOCOOHOCTH JIeTell, KOTHUTUBHBIX M (DYHKUMOHAJIBHBIX BO3MOXKHOCTEH
pacCTyIEero OpraHu3Ma.

®enepansubiM 3akoHOM oT 01.03.2020 N 47-®3' Gbu10 BBeaeHO mOHSTHE
30pOBOTO  TMUTaHMs, MpelyCcMaTpUBaIOlIee  O00s3aTENbHOCTh  peau3aluu

1 ®enepanbubiii 3akoH 0T 01.03.2020 N 47-D3 "O BHecenun nzmeHnenuil B denepanbHplil 3aK0H
"O kadecTBe 1 0€30MACHOCTH MUIIEBHIX MPOAYKTOB" U cTaThio 37 denepanpHOro 3akona "Oo6
oOpaszoBanuu B Poccuiickoit @enepanun”



IIPUHIIAIIOB 3JI0POBOTO MTUTAHUS, B TOM YHCIIC:
1) ucnonb3oBaHMe B MeHI0 61104, peLenTypbl KOTOPbIX, NpeayCMaTpPUBatoT:

1.1. COXPaHHOCTb MCXOAHOM OGMONOrMYECKON LEHHOCTU MULLEBbIX
NPOAYKTOB;

1.2. Ha/n4YMe NULEBbLIX NPOAYKTOB CO CHUMEHHbLIM COAEPrKaHUEM

HACbILLEHHbIX }KMPOB, NPOCTbIX CaxapoB, MOBAaPEHHOM CONN;

1.3. BK/IHOYEHME NULLEBbLIX NPOAYKTOB, 060raleHHbIX BATAMUHAMM,

MULLEBLIMM BOIOKHAMU 1 BUONOTNYECKM aKTUBHbIMK f0HaBKamu;

2) COOTBETCTBUE DHEPTrETHUECKON IIEHHOCTH PHEPro3arparam, COAep KaHus
BUTAMHHOB U MUKPOAJIEMEHTOB - (PHU3MOIOTMIECKUM TTOTPEOHOCTSIM OPTaHU3Ma;

3) pa3zHooOpasue MEHIO;

4) onTUMaNbHBIN PEKUM MTUTAHUS;

5) COOII0ICHUE TpeOOBaHUM K 00eCIICUCHHUTO CaHUTAPHO-
AMUIEMHUOJIOTHYECKON O€3011aCHOCTH;

6) MCKIIOYEHUE MCHOJIb30BaHUS  (anbCU(PUUHUPOBAHHBIX  MUIIEBBIX
MPOIYKTOB.

B Crparternn noBblIEHHsS] KaduecTBa MUIIEBOM NpOAyKUMH B Poccuiickoi
®epnepanuu 10 2030 roga, BBEAEHO ONMpPEAECICHUE KaueCTBa MUIIEBBIX MTPOILYKTOB,
onpejieNsieMoe  KaK  COBOKYITHOCTh  MOTPEOUTENHCKUX  CBOMCTB  ((pu3mko-
XUMUYECKUE, MUKPOOMOJOTUYECKHE M OPraHOJIEITUYECKUE), dHEpPreThuYecKas u
MUIIEBast IIEHHOCTh, CIOCOOHOCTh YAOBJIETBOPSATh MOTPEOHOCTH YEJIOBEKA B IMHUIIE
Npu OOBIYHBIX YCIOBUSIX HCIIOJIB30BaHUSI B IEISAX OOECIEUEHUS] COXpaHEHUS
3JI0POBBAI.

Bomnpockr opranuzanuu paboThl ¢ 1€ThbMHU U MOAPOCTKAMU, UX POJAUTEIISIMU
MO0 TMOMyJSPU3AlMU 3HAHUM O 3JI0POBOM MHIIEBOM TIOBEACHUHU, 370POBOM
MUTaHUM, HA (POHE PETHUCTPUPYEMON TUHAMUKH PACIPOCTPAHEHHOCTH OXKUPEHMUS,
caxapHoro nauabeTa, a TaKXe NPUHATBIX Ha TOCYJAapCTBEHHOM YpPOBHE
CTPAaTETUYECKUX JOKYMEHTOB [0 OpraHu3allMy TUTaHUS JeTeil, MpUuoOpeTaroT
0CO0YI0 aKTyaJIbHOCTb.

B canuTapHO-TIPOCBETUTENBCKOW TpOrpaMMe MpecTaBlieHa WH(POpMAIIHS
00 OCHOBax 3/JI0POBOTO MUTAHUS, 3HAYMMOCTH BUTAMUHOB U MUKPOIJIEMEHTOB JIsI
TapMOHUYHOTO POCTa U Pa3BUTHSA, PAIMOHAIBHOTO PEKMMA MHUTAHUS, BIPAOOTKU
3I0POBBIX THUILEBBIX CTEPEOTUNOB IMOBEACHUS M MUIIEBBIX MPUBBIYEK HA HTare
pocTa M pa3BUTHS peOCHKA.

2.2. llenw Ilpocpammot.

dopmupoBaHue |y oOydarommxcss 3HAHUM, OO0ECMeuMuBaIOIIUX UM
OCO3HAHHYIO TOTPEOHOCTh B 3JO0POBOM IUTAHUM KaK OCHOBHOM DJJIEMEHTE
3I0POBOTO 00pa3a KU3HHU.

2.3. 3aoauu npozpammot.

1. OcBoeHue obyyalOWMMUCA 3HAHUN O POAN N 3HAYMMOCTU MULLLEBOTO
daKkTopa B COXpaHEHMU WU YKpPenaeHWu 3[0POBbA HaceneHua, npodunakTuke
6onesHen uMBUAN3ALUMN.

2. ®opmupoBaHme 6a3oBbix 3HaHMKM 06 OcCHOBax  ¢usnonornu
NULWEBAPEHMA N 3HAYMMOCTU PEXMMA NMUTAHUA, OCHOBHbIX KOMMOHEHTOB MULLMX U



KPUTUYECKM 3HAYMMBbIX HYTPUEHTOB B NPOOUNAKTMKE HapyWeHWn 3[0pOoBbA,
06yCcnoBNEHHbIX NULLEBbIM GaKTOPOM.

3. ®dopmupoBaHuMe y geTen HeobxoaANMMbIX HaBbIKOB, 0becrneymBaoLWMX UM
OCO3HaHHY0 NOTpebHOCTb B 340POBOM NUTAHUU KaK OCHOBHOM 371emeHTe obpasa
KU3HU.

2.4. enesasa ayoumopus npo2pammel.

OOGyuaronuecst  1-11  kimaccoB  0011e00pa3oBaTebHBIX — OpraHU3allui,
PabOTHUKHU OOIIECTBEHHOTO MUTAHUS, POAUTEIN 00YUaIOIUXCS.

2.5. Mexanusmul peanuszayuu npozpammol.

[Iporpamma peamusyercs B ¢GopMe TEMaTHYECKUX KJIACCHBIX YacoB,
POAUTENBCKUX COOpaHUM, MHBIX OPraHU3AIIMOHHBIX MEPOIIPUSTHA.

2.5.1. Pazpabomka npozpammel.

[Iporpamma  cocTOMT W3  4YEThIpEX  TEMATUUYECKUX  Pa3JeJioOB,
MpeayCMaTPUBAIOIIUX OCBOCHUE OOYYAIOIIMMUCA 3HAHUM O POJIM U 3HAYUMOCTHU
nuieBoro (Qgakropa B COXpaHEHUM U YKPEIUICHUU 370pOBbSl HaceJIeHUs,
npodunakTuke OoJie3HEeH IUBWIN3alUK;, (popMHUpoBaHUE Oa30BBIX 3HAHUU 00
OCHOBAax (PU3MOJIOTMH MUIIEBAPCHUS U 3HAYMMOCTU PEKUMa MUTAHUSI, OCHOBHBIX
KOMITOHEHTOB THUIIM M KPUTHYECKHM 3HAUYUMBIX HYTPUEHTOB B MPOPUIAKTHUKE
HapyILIEHUH 370pOBbs, OOYCIOBJICHHBIX MHUIIEBBIM (pakTopoM; (GopMUpOBaHUE
HEOOXOJMMBIX  HABBIKOB  OOECIEUYMBAIOIMIMX  OOYYaIOIUMCS  OCO3HAHHYIO
NOTPEeOHOCTH B 3TOPOBOM NMUTAHUU KaK OCHOBHOM JJIEMEHTE 00pa3a >KU3HHU.

2.5.2. Bueopenue npozpammol

Buenpenue mporpaMMbl OCyiiecTBIIeTcsl Ha 0a3e 00111e00pa3oBaTEIbHBIX
OpraHu3aluu.

2.5.3. Peanuzayus npozpammot.

OcHoBHbIe (OPMBI peau3alli MPOTPaMMbl - TEMATHYECKHUE KJIACCHbBIC
4Yachl, POJUTENIbCKUE COOpaHUsl, WHbIE OpPraHU3allMOHHBIC MEPOIPUSITHUS,
MIPOBOANMBIE COBMECTHO C 00YUYAIOITUMUCS U POIUTEIISIMH.

2.6. IThanupyempwie pe3ynomamal 0C60EHUA RPOZPAMMOBL.

[Iporpamma mpenycMaTpuBaeT KOMIUIEKCHOE PAacCMOTPEHUE BOIIPOCOB
3[I0pOBOTO TMWTAHMS, O3HAKOMIICHHE C TMPUHIMIAMUA 3J0pPOBOrO IUTAHUS,
3HAYMMOCTBIO 3JIOPOBOTO THUTaHUS B MPOQPWIAKTUKE HAPYIICHUH pocTa U
pa3BUTHS, pucka GopMUpOBaHUS 3a00JICBaHUM.

B pesynbpraTe ocBoeHms oOydaromieil (MpOCBETUTEIBCKON) MPOrpaMMbl y
OOy4JaroIMXcs JOJKHBI OBITH CHOPMHUPOBAHBI HEOOXOIUMBIC HABBIKM W YMEHHS,
00ecCIeunBaIIMe JETIM OCO3HAHHYIO MOTPEOHOCTh B 3J0POBOM IMHUTAHUU, Kak
OCHOBHOM D3JIEMEHTE 3JIOPOBOTO 00pa3a >KU3HMU, COCTABJICHUS PaAlMOHATIHLHOTO
peXrMa JIHS ¥ paliioHa 3JJ0pOBOTO MUTAHUSI.

II1. Conep:xarebHBIH pa3aelt
3.1. Obwee cooeprcanue npozpammol.
OOGyuaronias (MPOCBETUTENbCKAs) TporpaMMa BKJIIOYAET TPU JIOTHUYECKHU
B3aMMOCBSI3aHHBIX OJIOKA, U3JI0KEHHE KOTOPBIX MPEyCMaTPUBAET:
1) posib ¥ 3HAYUMOCTH TUIIEBOTO (HhaKTOpa B COXPAHEHHH M YKPEIUICHUU



3JI0POBbsI HACEIICHHUS, TPOPUITAKTUKE O0JIe3HEH TUBUIN3AIINN;

2) ¢u3Monorus MUIIeBapeHUsl U 3HAYUMOCTH PEXHMa MUTAHUS, OCHOBHBIX
KOMITIOHEHTOB THUIIM M KPUTHYECKH 3HAUYUMBIX HYTPUEHTOB B MPOUIAKTHUKE
HapYILIEHUHN 3I0POBbsI, 00YCIOBICHHBIX MUIIEBLIM (aKTOPOM;

3) dbopmupoBaHue y geTeld HEOOXOIUMBIX HABBIKOB, 00ECIICUMBAIOIIUX MM
OCO3HAHHYIO MOTPEOHOCTH B 3JJOPOBOM MUTAHUHM KAaK OCHOBHOM 3JIEMEHTE 00pasa
KU3HH,

4) hbopMupoBaHHE HaBBIKOB MHAUKAIIMY W30BITOYHON MacChl Tela.

OcHoBHass 00yyaromas 4acTh IPOrpPaMMbl MOXKET pPEau30BBIBATHCS KaK B
OYHOW QopMme, Tak B TUCTAHIIMOHHOW Gopme oOyueHus. [IpakTuueckue 3aHsATHS,
HalpaBJICHHbIE HA YCBOEHHUE MOJYYEHHBIX CaMOCTOSTEIbHO (WM B KOJIJICKTUBE)
HOBBIX 3HaHUN MPOBOJATCS B (hOpME KITACCHBIX YaCOB, POAUTEIBCKUX COOpaHUi U
WHBIX OPTaHU3AIIMOHHBIX MEPOTIPUATHH.

B pesynbraTe ocBoeHus oOyuaromied (IPOCBETUTEIBCKOM) MPOrpaMMBbl Y
o0yJaroumxcs JT0JKHBI CPOPMUPOBATHCS HABBIKK ITOCTPOCHUS U OLICHKH pallioHa
3JI0pPOBOTO MUTAHUSI.

3.2. Dmanwt peanuzayuu nPoZPammol.

OOyuaromast (IIPOCBETUTENbCKAsI) IporpaMma peaju3yeTrcss B TeueHUe
yuebHoro rojaa, opma npenogHeceHus: 6a30Boi MH(OPMALIUU MIPeTyCcMaTpUBAET
y4eT HUCXOAHBIX 3HaHWM oOywaromuxcs. lcxonHble 3HaHUS OLICHUBAIOTCS IO
pe3yiapTaTaM BXOJHOTO AaHKETHPOBAHUS, MPOMEXKYTOUYHBIE WTOTM M WTOTHU
oOy4eHusl 3a TOJ] OIEHUBAIOTCSA M0 PE3YJIbTaTaM BBIXOIHOTO TECTOBOTO KOHTPOJIS.

IV. OprannzauuoHHbIi pa3aen

4.1. Obwue pamKu opeaHu3ayuu obyyarouje2o npoyecca.

[Iporpamma paccunrtana Ha 15 y4eOHBIX 4aCOB M MPEIIOJIaracT pa3InyHbIe
BUJIBI JICATETLHOCTH y4amuxcs (TPOCTYIIMBAHUE JIEKIUM, CaMOCTOATEIbHYIO U
MPAKTUYECKYIO PabOTYy, BHIMOIHIEMYIO KOJUIEKTUBHO M CAMOCTOSITEIHHO).

B pamkax wu3ydeHuss mporpaMmbl HCIONB3yeTcs 0a3zoBas HHpOpMaIus
MpPUBEJICHHAs B NporpaMMe, BUIECO- POJUKH, MPE3CHTALMU, NaMSITKHA, a TaKkKe
PEKOMEHJOBaHHbIE NPOTPaMMOM JOMOJHHUTENbHBIE JIUTEPATYPHBIE HCTOUYHHKHU.
[IpuBenenue B mporpamme ©0a30BOM HMHpOpMAIMd B  TEKCTOBOM U
WUTIOCTPATUBHOM (popMarte, AejlaeT €€ MaKCMMalbHO YyAOOHON B MPAKTHUYECKOM
WCIIOJIb30BAaHUU [JIsl BCEX BO3PACTHBIX TPYNN IIKOJBHUKOB. JlJIsI CaMOKOHTPOJIS
YCBOEHHUS MOJIy4YeHHOU uHpopmanuu PEKOMEHAYeTCs BBITIOJTHUTD
CaMOCTOATENIbHYIO Pa0OTy U OTBETUTH BOIIPOCHI IO TEME.

TexHonornyeckoe oOecreueHrue MNporpaMMbl MOJPAa3yMEBAET HAIUYUE B
y4eOHOW  ayauTOpUM  TPE3CHTAIMOHHOW  TeXHWUKH  (IIPOEKTOp,  DKpaH,
KOMIBIOTEP/HOYTOYK), a TAaK’K€ BO3MOKHOCTH MOAKIIOUEHUS K ceTH MHTepHeT.

4.2. Cooepirrcanue yueonozo Kypca.
4.2.1. Tema Ne 1 «PoJib 1 3HAYMMOCTH NMUIIEBOT0 (paKTOPA B COXPAaHEHUM U

YKPeIIeHUM 310POBbS HACEJIeHUS, IPOPUIAKTHKE 00J1e3HeH UBUIH3 AN

Heas: PaccmoTpeTs poib M 3HAUMMOCTh MUIIEBOTO (paKTOpa B COXPAaHEHUU U



YKPEIUICHUH 370POBbs, MPOPHUIAKTUKE 00JIe3HEN TUBUITH3AIIH.

KoHTpoJsibHbIE BONIPOCHI:
1. Ot yero 3aBucuT NoTpebHOCTb pebeHKa B NULLEBbIX BELLECTBAX, BUTAMMUHAX

N MUKPO3/IEMEHTAX?

2. YTO nexut B OCHOBE pa3BUTUA WHAYCTPUM NPOAYKTOB obuiero u

GYHKLUMOHANBHOIO NUTAHMA?

3. Kakue Bbl 3HaeTe 601e3HM UMBUAM3ALNM, NOYEMY UX TAK HA3bIBAKOT, B YEM

MX NPUYMHA, OCHOBHbIE HaNpaBaeHUA NPOPUNAKTUKN?

4. Y10 NOHMMaeTCcA Nog 340P0BbIM NUTAHNEM?
5. Ha3oBute ocHOBHbIE NPUHLUMMNbI 340POBOr0 NUTAHMUA.

CunpaBouHble MAaTEePHUAJIBI 110 TEME:

[Iutanne sBISIETCS BAXKHEHUIIAM IPOLUECCOM B  JKU3HM  YEJIOBEKA,
oOecrieynBaeT HEOOXOAUMBIC YCIOBUS NIl (DYHKIIMOHUPOBAHUSI BCEX OPraHOB U
CHCTEM, TAPMOHHYHOTO Pa3BHTHS, HOLICPKAHUS ToMeocTasa’. I109ToMy MBICIb O
TOM, YTO YEJIOBEK €CTh TO, YTO OH €CT, JEHWCTBUTEIBHO chpaBenBa. Tak, co
3I0POBOM TMHUINEH YEJIOBEK MOXKET OOECleyuTh ce0e TapMOHWUYHBIA POCT U
pa3BUTHE, C HE3JOPOBOM — HAPYIICHUS PA3BUTHS U OOJIC3HU.

[ToaToMy TpaguuUOHHO OOJBIIOE BHUMAHHE YACNISIETCS  MEIUKO-
OMOJIOTMYECKUM AacleKTaM TMUTaHUs, Ka4eCTBY M KOJIUYECTBY MOTPEOIIeMBbIX
MUIIEBBIX TPOIYKTOB, PEXKUMY NuUTaHus. [IumieBble MPOAYKThI 0OOECIEYUBAIOT
OpraHU3M YeJIOBEKAa SHEPIeTUYECKUM U TUIACTUYECKUM MATEPUATIOM, MOJYIUPYIOT
onTUMajbHble (U3UOJOTUYECKUE PpEaKIUH Ha BO3JECUCTBUE BHYTPEHHHX U
BHEIIHUX HEOJAaronpusTHbIX (PAKTOPOB, CHUXKAIOT PUCKU BO3HUKHOBEHUS
3a00J1eBaHUH, YCKOPSIIOT MPOIECCHI peabIUTAIIMU U BBI3IOPOBJICHUS.

B coctaB mpoaykTOB MUTAHUST TTOMUMO OEJIKOB, >XKHMPOB, YIJIEBOJOB, BOJIbI
BXOJAT NHUIIEBbIE BOJOKHA, aMHUHOKHCIIOTHI, MENTHbl, MHHEPAJIbl, BUTAMUHBI,
HEHACBHIILICHHbIC JKUPHBIE KUCJIOTHI, XOJUHBI U Mpouyue coequHeHus. Ha pazHbix
JTamax pocTa U pa3BUTHUs peOCHKA, P OTACIBbHBIX BUAAX 3a00JI€BaHUM, MOCTE
NepeHECEHHBIX 3a00JIeBaHUM, a TakXKe MPH 3aHATUSIX (PU3NYECKON KyIbTYpOUu H
CIIOPTOM, TOTPEOHOCTh B TMHINEBBIX BEIIECTBAX, CTPYKTYPHBIX KOMIIOHEHTaX
MUTaHUs IPUOOPETaeT CeUUIHBIA XapaKTep.

B mporiecce 3BONIIOIUN Y KUBBIX OpPraHU3MOB C(HOPMHUPOBAIUCH MIEPBUYHBIE
0a3oBble, a 3areM OoJyiee CIIOKHbIE BTOPUYHBIE MEXAHU3MBI MOJJEPKAHUS
romeocTasa. HeqoctaTok wiM M30BITOK MUIIEBBIX CyOCTPATOB CIYKUT CUTHAJIOM
JUIsi 6a30BBIX MEXAHU3MOB MOJJIEP)KaHUsI TOMEOCTa3a, BOBJICKAET UMMYHHYIO U
HEUPOIHAOKPUHHYIO CHUCTEMBI PETYJSIMM TOMEOCTa3a OpraHu3Ma 4eJIOBEKa,
OTpENICNIICT BO3MOXHOCTH aJanTalldd K MEHSIONIMMCS YCJIOBHUSM BHEITHEH U
BHYTPEHHEU cpelabl. MeHsAsT KOJIMYECTBEHHOE COAEPKAHUE U COOTHOLICHHUE

2

I'omeocta3 - crmocoOHOCTH COXpaHSATh IMOCTOSHCTBO BHYTPEHHETO COCTOSIHMSI OpraHu3Ma
MIOCPEACTBOM CKOOPJMHHUPOBAHHBIX PEAKIIUM, HANPABIEHHBIX HA MOAACPKAHUE JUHAMUUYECKOTO
paBHOBECHSI BHYTPEHHHUX MPOIIECCOB.



MOCTYMNAIOIMX C TMPOAYKTAMU [HTaHUA (DYHKIMOHANBHBIX MHIPEIUCHTOB,
PEryJIupyroTCsl MPOLECCHI, MPOUCXOIAIINE B OpraHax U TKaHSX.

BrlsiBiieHrne 01aronpusTHRIX B3aUMOOTHOIICHUN MEX1y U3BECTHBIMU U BHOBb
OOHapy>KMBa€MbIMH MHUILEBBIMU PETYIATOPHBIMH KOMIIOHEHTAMH U (DYHKIMSIMU
OpraHu3Ma 4YeJ0BeKa, YCTAaHOBJICHHE MEXaHU3Ma 3TUX B3aUMOOTHOIICHUH, HAyYHO
000CHOBaHHOE€ WX KOMOWHHUPOBAHHE SIBJIAECTCS B HACTOAIIEEC BPEMsS OJHUM U3
HaIpaBJiIeHU pa3BUTHUS WHIYCTPUU MPOAYKTOB OOHIEro U (YHKIHMOHAIHLHOTO
MUTAHWA.

QOYHKIMOHAIBHBIE TMPOAYKTHl — 3TO CIHEHHAIbHBIC THINEBbIE MPOIYKTHI,
oOoraimeHHble BUTaMUHAMH U (WJIM) MHKPODJIEMEHTAMU U (WJIM) WHTPEIUCHTHI
IPOOHOTHYECKOTO (oudumodbakTepum, JaKTOOaKTEpUH, COCTaBJISIIOIIHE
HOPMAJIBHYI0O ~ MUKPO(MJIOpY KHUIIEYHWKA YEJIOBEKa) U  MPEeOMOTHYECKOTO
(CTUMYJNHPYIOIIKE POCT COOCTBEHHON MUKPOQDIOpHl KHUILEYHUKA) JEUCTBUSI.
Bxirouenue B MeHIO (DYHKITMOHAJIBHBIX MPOJAYKTOB CHUXKACT PUCKU SHIEMUYHBIX
3a00JIeBaHUH, a TAK)KE UHBIX PUCKOB 37I0POBBIO.

AHanmu3  mokaszatened  3a00JIeBa€MOCTHM  HacelieHus,  yOeauTeNbHO
CBUJICTEIIbCTBYET O HEYKIOHHOM pOCTE€ YHCIa JHIL, CTpPajarollnX Tak
HA3BIBAEMBIMU «GOJIE3HAMU HUBHIM3AIMM» . K HUM CliefyeT OTHECTH GONe3HH
CUCTEMBI KPOBOOOpAIlleHUsI, OHKOJOTHYEeCKHEe 3a00JeBaHUs, MOYEKAMEHHYIO H
KeTdueKkaMeHHyr0 0ose3HH, OpOHXHANBHYI0 acTMy U JIpyrue allJIepruyecKue
3a00JIeBaHMsl, TENATUTHI, 0)KUPEHUE, TTOAArpy, OCTEOXOHIPO3 U UHBIE MTOPaKEHUs
CyCTaBOB, ocrteornopo3, auader. Ilo pmanHbiM BceeMupHOl — opraHuzanuu
3IpaBOOXPAHEHUS MHOTHE U3 ATUX OO0JIE3HEU, SIBISIOTCS MPUUUHOW HACTYIUICHUS
CMEPTH U UHBAJIMTHOCTH B PaOOTOCIIOCOOHOM BO3pacTe. 3a00IeBaHUSIMU CUCTEMBI
KpOBOOOpailieHus: B HacTosimee Bpems crpagaot a0 40% HaceneHusl.
3J10Ka4eCTBEHHBbIE HOBOOOpA30BaHUS U MPEIPAKOBBIE COCTOSHUSI OTMEUAIOTCS Y
30% B3pocimoro  HaceneHus, OOJE€3HHW  IKEIYAOYHO-KUIIIEYHOTO  TpPaKTa
oOHapy>kuBatoTcs y 6osee 20% B3pocibIX U AeTel U, mo nporrosam, k 2030 roxy
sta nudpa gocrurer 40%. Y 53% wmyxuun u 19% xKeHIIMH, TPOKUBAIOIINX B
WHJyCTPUAIbHBIX CTPaHaX, BBIABICHO IMOBBIIIEHHOE COJIEpXKAHUE IIaBEJIECBOM
KHCJIOTBI B Moue, mpu 3ToM y 5-20% mroaeil mpu JgocTuxkeHud 70-1eTHEro
BO3pacTa, OTMEYAIOTCS MPUCTYIBI MOYEKAMEHHON 00JIe3HH. Y KaKJ0r0 TPETHETO
YKUTEIIA IJIAHETHl UMEIOTCA T€ WIW WHBIE aJUIEPTUYECKUE TPOSIBIICHUS.

Ha npoTsxenun Bcero nepuoja CymecTBOBaHMS YEJIOBEUECKON IUBUITU3AIIUU
NpEANTPUHUMAIIMCH TIOMBITKA OTBETUTHh HA BOMPOC: MOYEMY ITO MPOUCXOAUT U KaK
HAYMHAIOTCA 00Jie3HU? DTOT BOMPOC BOMPOCOB [JIsi MEIUIIMHBI BCEX BPEMEH
COXpaHsSET CBOK AKTYAIBHOCTh M B HamM JHU. Bo BTOpOM mosioBuHe XIX wu
Hayasie XX BeKa B MEPHOJ TaK Ha3bIBAEMOI'0 «30JIOTOTO BEKa» MUKPOOHMOJIOTHUH,

3 OyHKIMOHAIBHBIE HHI'PEAUEHTHI - BATAMUHBI, MUHEPAJIbHBIE BEIECTBA, TOJMHEHACHIIIICHHBIE KUPHBIE KHUCIIOTHI,
THILEBbIE BOJIOKHA, aHTHOKCU/IAHTBI, 4 TAK/KE MHIPEAUEHTHI IpoOHoTHYeckoro (6uduno6akTepuu, JaKTOOaKTEPUH,
COCTABJISIIONIME HOPMANbHYK MHKPODIOPY KHIIEYHHMKA YEJOBEKA) M MPEOHOTHYECKOrO (CTUMyIMpPYIONIME POCT
COOCTBEHHON MUKPO(IIOPHI KHIIEYHUKA) JCHCTBHS.

4 bone3nn OUBUIN3allUN — 3a6OJ'IeBaHI/I$[, CBA3aHHBIC C HAPYUICHUAMU MEXAHHU3MOB aJaliTallki K
HC6J'IEll“0HpPI$ITHBIM (I)aKTOPaM aHTpOHOl“CHHO—I/BMCHCHHOﬁ Cpeabl B YCIOBUAX HAYYHO-
TEXHHYECKOTO Tporpecca
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osmaronaps HayuHbIM poctkeHusMm Jlyn [lacrepa, Pobepra Koxa, Ilayns Opnuxa
U JIPYTUX BBIJAIOIMIKUXCA MUKPOOHMOJIOrOB, YAAJIOCh YCTaHOBHUTb, YTO MHOTHE
3a00jIeBaHusl, CKIOHHBIE K pacCHpOCTPaHEHHUIO, CBS3aHbl C KOHKPETHBIMU
MUKpOOpraHu3MamMu — Bo3OyauTenssMu uHpekuuii. OCHOBBIBasICh Ha 3THX
JOCTHXKEHUSIX, ObUTH pa3paboTaHbl XMMHOTEPANIEBTUUECKHUE TIPETapaThl, BaKIIMHbI,
YyBCTBUTEJIBHBIE METOJIbl JIMATHOCTUKH, TO3BOJIMBIIHAE OCYIIECTBISATh PaHHEE
BBISIBJICHUE, TPO(PHUIIAKTUKY U JIEUEHHUE TaKMX MH(EKIMOHHBIX 3a00J€BaHUM, KaK:
gyMma, XoJiepa, AW3EHTEPHs, TYyIIpeMus, CUUINC, TyOepKyIe3, TOHOpes, Jempa,
AMUACMUYCCKUN MEHUHTHT, OCIA, IMOJMOMHUEIUT, OPIONIHOW ¥ CHITHOW TH(HI,
Opymemnes, TyoepKyses, CTOOHSK, TudTeprs, MaasIpus 1 MHOTHE JAPYTHE.

B 1907 rongy M.MA. MeyHUKOB BBICKa3aJl NMPEANOJIOKEHHUE, YTO NMPUINHON
BO3HMKHOBEHHUS MHOTHX 3a00JICBAaHHI SBISETCS COBOKYITHBIN A((EKT HA KICTKH U
TKaHW  MakKpoOOpraHuW3Ma  pa3sHOOOpa3HBIX  TOKCMHOB W  METa0OJIUTOB,
MPOAYUHUPYEMBIX MUKPOOPTAaHM3MAaMH, BO MHOKECTBE IPUCYTCTBYIOIIMMHU Ha
KOK€ U CIU3UCTBHIX YEJIOBEKA M JKUBOTHBIX, MPEXKIE BCEro0 B MUIIEBAPUTEILHOM
TpaKTe.

B 30-60 rompt XX crToneTHs NEPBONPUYMHY MHOTUX MATOJIOTHYECKUX
MPOIIECCOB CTalM CBS3bIBaTh C HAPYIICHUSMH, BO3HUKAIOIIMMH B LEHTPAJIbHOU
HEPBHOU CHUCTEME.

B 70 rogax XX cronerus kaHaackuii naronor ['anc Cenbe chopmynnpoBain
KOHIICTIIUIO CTPecca, BBEN MOHITHE «0O0JIE3HU aJanTallmy, CYuTas, YTO B OCHOBE
MHOTUX OOJIe3HEeM 4YeloBeKa JexaT HapylieHus OajaHca »JJIEKTPOJIMTOB U
CTEPOUIHBIX TOPMOHOB.

JocTuxenuss B 00JJaCTU TEHETUKU W MOJICKYJSIPHOW OHMOJIOTHH, a TaKXke B
o0JlacTh dJKCIepUMEHTaIbHOM uMMyHosiorud B 70-80 romax XX crojetus
MO3BOJIMJIA CMECTUTh AKIIEHThI B TOJIb3y HACJEICTBEHHOTO W/WUIM HMMYHHOTO
reHe3a MHOTHMX COBPEMEHHBIX 3a00yieBaHMil uYesnoBeka. Hauanmuch akTHUBHBIE
MOUCKA JIe(PEKTHBIX TE€HOB B XPOMOCOMAax, TEPBUYHBIX W BTOPUUYHBIX
UMMYHOJC(PUITMTOB, TPUYMH WX BO3HUKHOBEHHMS U TATOPU3UOIOTHYECKUX
M3MEHEHHUI Kak CJEJCTBUE ATHUX HapylleHud B makpoopranu3zMe. C Hayana 80-
roJI0OB yBEJIMYECHHUE urcia OOJIE3HEW 4YeoBEKa CTalld CBSI3bIBATH C YXYIIICHHUEM
COCTOSIHUSI ~ OKpY’)KalOIlleH  Cpeabl, BBICOKOM  CTEMEHBbIO  ypOaHU3aIuH,
TUIIOJVHAMUECH, XHMHU3ALUHUEN CEIbCKOXO3IMCTBEHHOIO U  IPOMBIIUIEHHOIO
MPOU3BOJICTBA, IIUPOKUM BHEAPEHHUEM B OBIT U 3IpaBOOXPAHEHUE HOBBIX
XUMHUYECKUX COCTMHEHUH.

B 1985 rony 3apy6exnsie uccienoBatenu S. Eaton u M. Konnor Beickazanu
TUIIOTE3Y, 4YTO POCT OOJie3HEH IMBWIM3AIMK BO BTOPOM MoOJoBUHE XX BeEKa
0OyCJIOBJIEH T€M, YTO I'€Hbl COBPEMEHHOI'0 YeJIOBEKa, aallTUPOBAHHbIC B TEUCHUE
MOYTH MWUIMOHA JIET DJBOJIOUMM K  JKU3HEHHBIM YCTOSAM U TIHIIE
MPEAIIECTBEHHUKOB, OKa3aJllCh HEJOCTATOYHO YCTOMYUBBIMH K  PE3KUM
U3MEeHEeHUsIM 00pasa Ku3HM denoBeka 3a nmocieaane 100-200 mer.

Bo Bce Bpemena npobiieMa muiy Obljia OTHON U3 CaMbIX Ba)KHBIX, CTOSIIIAX
nepes 4eloBeUYeCKHM O0O0IIecTBOM. JIeHCTBUTENbHO, aHAMU3UpPYs KyJIbTYpHbIE
TpaAuUMA UM  3aKOHbI, CBS3aHHbIE C TUTUEHOHM THUTaHUSA  JIPEBHUX
IIPEAIIECTBEHHUKOB, )KUBIINX B Meconoramuu, Erunre, Kurae n apyrux crpanax



HMansHero nu Cpennero Bocroka, [IpeBHeit ['peunn u PuMckoil uMnepuu, MOKHO
OOHapy>KUThb CBHUJETENICTBA TOr0, YTO €HIE HECKOJbKO ThICAY JIET Ha3aj
JOMUHUPOBAJIO MOHKMMAaHHME, YTO 3/I0POBbE YEOBEKa B HAMOONbBIIECH CTENeHU
ONpENENAECTCS XapakTepOM U IOJHOUEHHOCTBIO €ro IHUTaHUs, CTEINEHbBIO
(bu3MYeCcKO aKTUBHOCTH, TAPMOHHH J1yXa.

Brinaromieiics pycckuii ¢pusuonor M.I1. IlaBnoB nmpu BpyueHun emy B 1904
rony HobGeneBckoit mpemun nucan: «Haa BceMu sIBACHUSMU Y€IOBEUECKOM KU3HU
TOCIOACTBYeT 3abotra o xyebe HacynHoM. OHa TIPEACTaBIsIeT COOOW Ty
JPEBHEUTITYIO CBSI3b, KOTOpasi OOBEIUHSIET BCE JKUBBIC CYIIECTBA, B TOM YHUCIE U
YyeJoBeKa C OKpyKarolled ux mpupojoit». Ito Beipaxkenue W.II. IlaBnoBa kak
HEJB3s JIy4Ille MOAUYEePKUBACT 3HAYMMOCTh MHUIIEBOTO (hakTopa B (HOPMHPOBAHUU
3I0POBbS M MOJHOLIEHHOCTH KU3HU 4YesioBeka. [logcunTano, 4To Ha MPOTSHKEHUU
CBOEH KU3HU CPEIHECTATUCTUUECKUN YEJIOBEK CheAaeT OKOI0 60 TOHH pa3IMYHbIX
MPOJYKTOB ITUTAHMUS.

KonudectBo U cTpykTypa NOTpeOsieMOd NMUIKM B 3HAYUTEILHON CTENEHU
CBsI3aHbI ¢ (PU3MYECKONW aKTUBHOCTHIO UEJIOBEKA, €r0 MCUXUYECKUM COCTOSTHHUEM.
CornacHO COBPEMEHHBIM NPEACTABICHUSAM, PAlMOHAIBHOE MHUTAHUE JOJIKHO
oOecrieuynBaTh YEJOBEKY pPAaBHOBECHE MEXKIY TMOCTyHAoIMEed U pacxoyeMoi
sHepruer (OamaHC DJHEPruu), YJOBIETBOPSITH MOTPEOHOCTH OpraHM3Ma B
HEOOXOJMMOM KOJMYECTBE OPraHWYECKUX M HEOPTraHWYECKUX COCTUHEHUMN
(bamanc ~ mJIAaCTUYECKOrO  MaTrepuana),  M[peaycMaTpuBaTb  COOJIIOJCHHE
pallMOHANILHOTO pEXHMa MNUTaHus. TakuM o0pa3oM, C OOIIETPUHSATON TOYKH
3peHMs, MHIIEBbIE MPOAYKTHl MPEACTABISAIOT COOONH JHEPreTHUYECKUN U
OMOCHMHTETUYECKUI MaTepuana >XMBOTHOTO W PACTUTEIBHOIO MPOUCXOXKICHHUS,
UCIIOJIB3YEMbIi B HATYpPaJIbHOM WM MEpepabOTaHHOM BHUJIE€ B KQU€CTBE UCTOYHUKA
SHEPI'uH, TUIACTUYECKUX U BKYCO- apOMATHUYECKUX KOMIIOHEHTOB, HEOOXOJMMBIX
JUTSL pOCTa, pa3BUTHUS U QYHKIIMOHUPOBAHUS OPraHOB M TKaHEH YelIOBeKa.

PesynbpTaTel uccienoBaHuii U HAOMIOEHUN YOEIUTENHbHO MOKA3bIBAIOT, YTO
MPOAYKTHl TUTaHWUA OOJAAAIOT HE TOJIBKO MUTATEIbHOW IEHHOCThIO, HO U
PETYIUPYIOT MHOTOUYUCIICHHBIE (PYHKIIUU U OMOXMMUYECKHE PEAKIIMN OpraHu3Ma.
B cBs3U ¢ 3TUM aKTyaJIU3UPOBAJICS TEPMUH 3J0POBOIO MUTAHUS.

[Tox 370pOBBIM MUTAHHEM TTOHUMAETCSl TUTAHUE, OTBEYAIOIIEe TPEOOBAHUSIM
0€30MacHOCTH U CO3/a0IIee YCIOBHS ISl (PU3NYECKOTO0 W HMHTEIUIEKTYaJIbHOTO
Pa3BUTHS, )KU3HEJAEATEILHOCTA HACTOSIIIETO U Oy IyIIUX TTOKOJICHUH.

PocT yncia «0ose3Hel MUBWIN3ALMW)Y B HAUOOJIBIIEH CTEIIEHU B IIOCJIEIHUE
JNeCATWICTHs  OOYCJIOBJIGH  YBEJIMYEHHUEM  CTPECCOBBIX  BO3JEHCTBUN  Ha
YEJIOBEYECKYIO TOMYJISINI0, CHIKEHUEM (PU3UYECKOM aKTUBHOCTH, BHEAPEHUEM
COBPEMEHHBIX TEXHOJIOTUH BBIpAIIUBAHUS, XPAaHEHUS, MOATOTOBKH IMHUILEBOTO
CBIpbSi W TPOJAYKTOB MHUTAaHUS (CTUMYJSTOPHI POCTa, YCUIUTEIH BKYyCa,
crabunmzaTopsl). OCOOEHHO CYIIECTBEHHO ATH W3MEHEHHS 3aTPOHYJIM MHUIICBOM
pauMoH W nuieBble NpuBbIYKU. [loaTBEpKaeHHEM 3TOro TE3HMca CiIy»Kat
HAOJIOICHUS 32 JKUTEISIMU TE€X PETMOHOB 3€MHOTO Iapa, B OOBIICHHYIO >KU3Hb
KOTOPBIX €II€ HE MPOHUKJIA COBPEMEHHAas UMBWIM3aLMSA. Tak, y KOPEHHOIO
HACeJIEHUS MHOTUX OCTPOBOB MHUKpPOHE3WH, TITyOMHHBIX TeppUTOpHil ADpHUKU U
FOxHO1 AMepuKH, NMUTAHHE KOTOPHIX Maj0 OTJIWYAETCS OT TAKOBOIO OT HX



JPEBHUX  MPEAUICCTBEHHUKOB,  IMPAKTUYECKH  OTCYTCTBYIOT  IPHU3HAKHU
aTepockiiepo3a, caxapHoro jauabera, OpoHxualibHOM acTMbl. Yacrora
BO3HMKHOBEHHUSI paka JIETKUX, TOJCTOW KHUIIKU, TPYJHON XKeye3bl, UHPAPKTOB,
MHCYJIBTOB, cCaxapHoro auadera u Apyrux Ooyie3HEeH HUBHIA3AIMU BO MHOIO pa3
HUXKE, YeM Y KUTele pa3BUThiX cTpaH EBpomnbl, AMepuku u A3uu. HabGnroneHus,
MIPOBEJCHHBIE HA NPOTSHKEHUM HECKOJIBKHX NECATUIETUM 3a 17 pazinyHbIMU
ATHOCAMH, MPOKUBAIOLUIMMHU B CEBEPHBIX M B cyOTpomuueckux obnactax CIIIA,
[IOKA3aJ¥, YTO y IMPEICTABUTEIEH TEX HAPOJHOCTEW, KOTOPBIE NPHUHSIN TAaK
Ha3bIBAEMBIM 3alaJHOEBPONEHCKHIA 00pa3 KU3HHM, 4YacTOTa BO3HUKHOBEHUS
CEpIICYHO-COCYIUCThIX 3aboneBaHuii Bo3pociaa B 8-12 pa3, SHIOKPUHHBIX
HApyWIEHHW - B 5 pa3 NO CPAaBHEHHID C TEMH, KOMY YJIAJIOCh COXPAaHUTH
TpPaJAMLIMOHHBIN yKIaJd XU3HU. Cpelld 3THUYECKOrO HACEJICHUs, MPOAOHKAIOLIErO
COXpaHATh TPAIAULMOHHBIN IJi1 HUX 00pa3 *U3HH, NMPAKTHUYECKU OTCYTCTBOBAIU
TaK Ha3bIBa€MbI€ AyTOMMMYHHBIE 3a00JI€BaHUsA, KpalHE PEAKO OOHAPYKUBAIUCH
ajiepruyeckue nposiBieHusa. CpaBHUTENBbHBIM aHAIW3 I[I0Ka3aj, 4YTO MHIIEBOM
pallOH COBPEMEHHOI'O KHUTENSI TaK HA3bIBAEMBIX IIMBUJIM30BAHHBIX CTpPaH MHpa
COJIEPKUT OO0JIBIIIOE KOJIMYECTBO >KUPA, MOHOHEHACHIIICHHBIX M HACBIIIEHHBIX
YKUPHBIX KHUCJIOT, MOBapeHHOW conu. Iluma >xureneil, KOTOpbIX Majlo KOCHYJAcCh
COBpPEMEHHasl IMBUJIM3allUsl, Oorara HEHACBHIIIEHHBIMU KUPHBIMUA KHCIOTaMH,
MHUHEPANbHBIMUA  COJISIMH,  HM3OIPEHOMAAMH®  (IPEIIICCTBCHHUKN  JIHIHIOB),
BUTaMruHaMH A 1 C, NUIIEBBIMU BOJIOKHAMM.

3a nocneaHue ABECTH JIET HAOIIOJAETCsl CHUKEHUE YCTOMYMBOCTH YeJIOBEKa K
BO3HMKHOBEHHUIO DPA3JIMYHBIX OCTPBIX M XPOHHMUYECKHX 3a00JIEBaHWI, OJHOM W3
MPUYHH CITYXKUT U3MEHEHUE MUILEBOTO MOBEJACHUS - YBEIMUYCHHE YIOTPEOJICHUS B
nuuly paduHUPOBAHHBIX MPOJYKTOB (caxap, pacTUTEIBHOE M CIMBOYHOE MAaco,
KpPETKUE aJKOroJIbHbIe HAMUTKH). PaduHupys mpoayKThl MUTaHUs, yOupasl Tak
Ha3bIBacMble OasIaCTHbIE BEILIECTBA, YEJIOBEK JIOMYCTUII CTPATErHUECKYIO OIIHOKY
Y Ha NPOTSHKEHUM MHOTMX MOCIEIHHUX JECATUIETHI CO3/1aBajl MPOIYKTHI C JIETKO
YCBAaMBAaE€MbIMH YIJI€BOJAMHU, JUIICHHBIMA MHOTHUX BUTAMHHOB, PACTUTEIbHBIX
BOJIOKOH M JIpPYTHUX, KpalilHe HEOOXOIUMBIX JIJISl 3/I0POBBSI U UMMYHUTETA MMHIIIEBBIX
KOMIOHEHTOB.  [lockonmbky ~ 00pa3  JKM3HM  COBPEMEHHOIO  4YeJOoBeKa
XapaKTepU3yeTcs Majol MOABM)KHOCTBIO, H30BITOUHOE KOJMYECTBO KaJIOpUH,
MoJiydaeMo€ B pe3yibTaTe ymoTpeOsieHus papUHUPOBAHHBIX MPOIYKTOB,
OPUBOJUT K PHUCKaM 3a00J€BaHUN MOHKEIYAOYHON >Kelie3bl, IMOBBIIICHHOMY
BBIOPOCY MHCYJIMHA, CHIDKEHUIO 00pa30BaHus B KJIETKaX INIMKOTE€Ha, HAPYIICHUSIM
oOMEHa BEUIECTB, OTJIOKEHUIO HM30BITOYHOTO KOJUYECTBA KUPA, PAZBUTHUIO
0oJie3HEN CHCTeMBI KPOBOOOpAIIIEHUS U CaXapHOTO auadera.

Crnenyromieii 0COOEHHOCTbIO M3MEHEHHUS JHEThl COBPEMEHHOTO 4YeJIOBeKa,
ABJIIETCSI  PE3KOE YMEHBILIEHHE TMOCTYIUIEHHS B OpPraHu3sM C  [HIIEH
MOJIOYHOKHUCHIBIX OakTepuii. B HacTosimee BpeMs KUTEIM pPa3BUTHIX CTpaH
yHIOTPEONSIFOT B MIJUTMOHBI U 0oJiee pa3 MEHbIIE MOAOOHBIX MUKPOOPTaHU3MOB,
YeM UX JIpEBHHE MpeIIIeCTBEHHUKU. Hamm npeaku st COXpaHEeHHs] MPOTYyKTOB
OUTaHUsT  HUCMOJB30BAIM  JIMIIb  €CTECTBEHHbIE  CIOCOOBI  KOHCEpBAaLUU:

> I/ISOHpCHOI/IHBI - IpCAMICCTBCHHUKN JIMITUIOB.



BBICYIIIMBAHUE WA MPUPOAHYIO (PEPMEHTAIUIO 38 CUET MOJIOYHOKUCIBIX U JPYTUX
MUKPOOPTraHU3MOB, CIIy4allHbIM O0pa3oM MOMNAJalolUX B PACTUTEIBHYIO WU
KUBOTHYIO THILY W3 OKpy’Karoleil cpeabl. B pesynpraTe pepMeHTanin MHOTHE
IPOAYKTHI 000ramaiich MOJIOYHOKUCIBIMU OaKTEpUSMHU, TpUOamMu U MPOyKTaMU
MX MeTaboNm3Ma (JIeTyune KUPHBIE KHCIIOThI, MEHTHIbI, ONTHAMHUHBI, BUTAMHHbI,
aHTUOMOTHUKO-CXO0XHUE CyOCTaHIIMMN), KOTOPBIE, II0NIaB B MUIIEBAPUTEIbHBINA TPAKT,
BHOCWJIM CYLIECTBEHHBIM BKJIAJ B IOJJEP)KaHHE HX 300pOBbi. BHenpenue
TEPMHUECKON 00pabOTKM TPOAYKTOB THUTAHHUS TPHUBEIO K COKPAILCHUIO
aOCOJIIOTHOTO COAEpPKaHMs MOMAJA0NIMX B OPraHU3M YeJIOBEKa MOJIOYHOKUCIBIX
MUKpoopranu3moB. Kak crienctBue 3Toro, Cpoku (HOpMUPOBAHHS HOPMAIBHON
MUKPOQIIOPHI PE3KO BO3POCITH, U3MEHWICS Ka4eCTBEHHBIM M KOJIWYECTBEHHBIN €€
COCTaB. DTOMY TaKKe CIIOCOOCTBOBAJIO NIMPOKOE MCIOJIb30BaHHE B XX BEKe
aHTUOMOTHUKOB.

BaxxHoil 0COOEHHOCTBIO COBPEMEHHOW IHUETHI SIBISETCS TaKkKe H3MEHEHHE
COCTaBa U COOTHOILIEHUS, YIIOTPEOISIEMbIX B IIUIILY KOMIIOHEHTOB, Y4aCTBYIOLIUX B
0o0eCrieYeHnn OpraHu3Ma IUIACTUYECKUMH M PEryJISTOPHBIMU COEIWHEHUSMHU.
YnorpebiieHue MNUIM NPEUMYLIECTBEHHO PAaCTUTEIBHOTO (KOPEHbs, OpEeXH,
IUIOABI, 3€JI€Hb, TPUOBI, AroJbl, (QPYKTbI), peke pblObl W Msca MNPUBOAUIO K
(opMHUPOBaHHUIO paliioHa MeHee 00raToro 0EJIKOM, HO COAEPKAIIUM CYIIECTBEHHO
0oJbllIee KOJTMYECTBO MUHEPAIBHBIX COJIEH, MUILIEBBIX BOJIOKOH, aHTUOKCH/IAHTOB.
B Hacrosimiee Bpemsi cpenHectatuctuyeckuid yenoBek B 10-20 pa3 Oosblie
yHOTpEONsSIET CoJied HATpus, B YEThIPE pa3a HACBILIEHHBIX >XUPHBIX KHUCIOT.
CooTHomeHue oMera-6 K omera-3 >KMpPHbIM KHCJIOTaM B IHILEBBIX MPOIYKTaXx,
UCIIOJIb3YEMBIX B MPOIUIOM CTOJETHH, ObUIO 2:1. Y COBpEMEHHBIX 3CKUMOCOB 3TO
COOTHOLIEHHE paBHsercs 1,7:1, y KopeHHoOro HaceneHus SNOHHM 3TO
cooTHOIIeHHe Onu3ko K 12:1. YV COBpEeMEHHBIX KUTEIe KOHTHHEHTAJIbHBIX
rOCyJapCTB COOTHOILIEHUE 3TUX KUCJIOT B MUIIE HOCUT OOpaTHBIM Xapakrep, U
nopoit moxker nocturatb 50:1, 4TO He MOXKET OJarompusITHO CKa3aThCs Ha
310pPOBBE.

Cyl1ecCTBEHHOE CHM)KEHHE KOJIMYECTBA HEOOXOJUMBIX YEJIOBEKY MHILEBBIX
WHIPEIMEHTOB OTMEYAETCS IPU MPUTOTOBJIEHUH MUIIK. [Ipupy4yuB OroHs, a 3atem,
pa3paboTaB Jpyrue TMpUEMbl TEPMHUUYECKOM, (PUIHUECKOH UM XHUMHUYCCKOU
00pabOTKH MHUIIHK, YEJIOBEK B 3HAYNTEIHHON CTEMIEHN COKPATHII €€ OMOJIOTHYECKYIO
LEHHOCTb, Pa3pyLINI T€ €€ KII0UYEBbIE KOMIIOHEHThI, KOTOPbIE KpailHE HYXHBI, JIJIs
HOPMAJIbHOTO (YHKLIMOHUPOBaHUS opranudMa. K coskaneHuto, coBpeMeHHas
MUIIEBas MPOMBIIIJIEHHOCTh, HE JOCTATOYHO OOpallaeT BHUMAaHUS Ha TO, UTO
BOKHEUIINE KOMIIOHEHTHI MUY pa3pylIaloTCsl MPU OYHUCTKE, BBICYIIMBAHUH,
HarpeBaHUM U MpHU 3aMOPAKMBAHUM. Tak, B MPOLIECCE OUUCTKHU 3€PHO yTPAuyMBaET
CBOM BaXKHbIE MHUIIEBbIE 3JEMEHTHI, PACHOJIO)KEHHbIE B O00OJOYKE 3€pHa -
BUTAMMHBI, AHTHOKCHJIAHTbI, AMUHOKHCIOTBL. Ecium paccMOTpeTb BcCe 3Taribl
NPUTOTOBJICHUS MUILEBBIX MAacel U KHpa, TO MOXKHO yOeauThCs, YTO cO cOopa
CEMSIH W 3€pEeH, WX BbBICYIIMBAHUS, OYUCTKH, Da3JaBIUBaHUs, HarpeBaHus,
AKCTPAKLMH, OTACIICHHS, OYUCTKU, YCTPAHEHHUS 3amaxa, B TOW WM WHOM CTENEHU

6 .
[TonnaMuHBI BHIMOMHAIOT (QYHKIUIO MOAYJIATOPOB HEHPOMEANATOPHBIX CUCTEM MO3Ta.



KOHEUHBIA MPOJYKT JIMIIAETCS KIIOYEBBIX MUTATEIbHBIX KOMIIOHEHTOB B
pe3ynbTaTe CaMOOKHCIICHUS, TUAPOIN3a, U30MEPU3ALIUU, YTPAThl TOKO(EPOIOB.

B kauecTBe mnpumepa 3aBUCUMOCTH LIEHHOCTH [JIsl 3J0POBbSl UEIOBEKa
NPOJYKTAa MUTAHUS OT ChIPhSi MOTYT OBITh JAaHHBIE O COCTAaBE€ HEHACHIIICHHBIX
JKUPHBIX KHUCJIOT B MOACOJHEYHOM Macie. [Ipu momydeHuM macia U3 cemMeyek
MOJCOJIHEYHHKA, B3AThIX Ha 10-i1 1€Hb, COOTHOLIEHUE B TOTOBOM MPOJIYKTE OMETa-
6/omera-3 paBHO 3:8, IpU MCIOJIB30BAaHUHM COOpaHHBIX cemedek Ha 30 JeHb 3TO
cootHomrenne nocturaet 12:1, a Ha 90 menp or nBerenmss — 24:1. 3encHbie
OaHaHbl XapaKTEPU3YIOTCS MEHBIINM TJIMKEMUYECKUM HWHIEKCOM, YEM JKEJIThIe
crenble OaHaHbI, MOCKOJIBbKY MOCIEIHUE COAEpkKaT Ooblie OBICTPO YCBOSIEMBIX
caxapoB. Hamm mnpenkum nNpenMymiecTBEHHO yHOTPeOsuid (GPYKTHI W OBOIIH
33JI0JT0 70 TOr0, Kak OHU co3peroT. DpyKThl W OBOLIM OOJAJal0T MOIIHBIM
AHTUMYTAr€HHbBIM WU NPOTUBOPAKOBBIM 3((dexTom, Osiaronaps HAIWYUIO B HUX
Oonpiiero  koiuyecTBa  (IaBOHOUJOB U TiiyTaTHoHa. (OCOOEHHO MHOTO
AHTUOKCUJAHTOB B OKpAIlIEHHBIX OBOIIaX H (pyKTax. ITO MOCIYKHIIO
OCHOBaHMEM AMEPHUKAHCKOMY MPOTUBOPAKOBOMY OOIIECTBY PEKOMEHIOBAThH
€KETHEBHOE YNOTPEOICHUE Ka)KIbIM B3POCIBIM YEJIOBEKOM OT TSITH JO BOCHMH
pa3IMYHBIX CBEXKUX oOBomled U (pykToB. B mporiecce MpUTrOTOBIICHUS THINU
3HauuTeapbHOe KomuecTBO (0T 5 g0 80%) pacTUTENbHBIX AaHTUMYTareHHBIX
cyOcranuuii pazpymaercs. 90% poiObero xkupa, 60raroro omera-3 KMUCJIOTaMU B
polecce MOATOTOBKM IOJBEPraeTcsl THMAPOTCHHU3aLUU, KOTopas YJalseT 3TU
NPUPOJIHBICE AHTHUOKCUJAHTHI. bojiee TOro, HCXoas U3 TEXHOJOTHYECKOU
1EJeCO00Pa3HOCTH B yIIEpO MOJE3HOCTH ISl 310POBbS, PACIIUPSIOTCS MOCEBBI U
BBIpAIIUBAHUE TEX PACTCHUM W JKUBOTHBIX, MNPOJIYKTHl M3 KOTOPBIX JIydllle
XpaHATCS, HO JIMIICHBI CTOJIb HEOOXOIUMBIX JIS OpraHu3Ma YeJIOBEKa JIETKO
pa3pyliaeMblX MUIIEBBIX KOMIIOHEHTOB. Hampumep, mnpuoputer oOTHaETCA
pacTeHusIM, B Maclieé KOTOPhIX OOJIbIIIE COMEPKUTCS KUPOB, OTHOCAIIUX K KJIacCy
oMmera-6 BMECTO oOMera-3, TMOCKOJbKY TMOCIEAHUE OBICTPO OKHUCISIOTCS W
CYILIECTBEHHO COKpallaloT CPOKU TOAHOCTH MHIIEBOTO MNPOAyKTa. Mexay Tem
MOCJICIHSAS TPYyNINa HEHACHIIICHHBIX JKUPHBIX KHUCJIOT, OyAy4d MPUPOTHBIM
AHTUOKCUJAHTOM, HEOOXOoIuMMa JJii  HOPMAbHOTO  (PYHKIIMOHHUPOBAHMUS
MPAKTUYECKU BCEX KIETOK OPraHOB M TKAHEW YeJIOBEKa.

B pesynbrare aHTpONOTE€HHON AEATEIBHOCTH CEIbCKOXO3SUCTBEHHBIE YTOIbS
OOCIIHSIIOTCSI M UCIBITHIBAIOT Je(UIIMT MUTATENbHBIX BellecTB. Kak ciencrBue
ATOTO, BO MHOTHX ChEJOOHBIX PACTEHUSIX YMEHBIIACTCS COJEpkKaHUE >KU3HEHHO
BaXHbIX coequHeHui. [lopsaka 80% MoYBEHHBIX PECYPCOB HE MOTYT B HACTOSIIIEE
BpeMsl  yJIOBJICTBOPUTH TOTPEOHOCTH  CEIBCKOXO3SIMICTBEHHBIX KYJIBTYp B
MHHEpAJIaX U UX KOMIUIeKcax. B pesynbrare, ecnu B Hadane XX Beka B 100 r
HINUHAaTa cojepxkainoch 157 mr xenesa, To B 1968 rogy KOIMYECTBO 3TOrO
MHUKPO3JIEMEHTa B JJAHHOM pacTeHuu ynano Ao 27 mr, B 1979 — no 12 mr, a B
HACTosIlllee BpeMsi ero MeHblie 2 Mr. [[ns  yJOBJIETBOpPEHHS CYTOUYHOM
NMOTPEOHOCTH B3POCIOTO POCCUSHUHA B KeJie3e Mepe]l MEpBO MUPOBOM BOWHOM
JIOCTaTOYHO OBUIO CBHECTh JBa KPYIHBIX si0oka. B HacTosiee Bpems maxke
ynotpebnaenre 1 Kr s0JOK HE BOCHOJHUT CYTOYHYIO MOTPEOHOCTh B 3TOM
MUHEpaJe.



M3meHunach colyaibHasl CTPYKTypa HACEJEHUs, B PE3YJIbTATE B HACTOSAILIEE
BpeMs 3HAUNTEIIbHAS YaCTh HACEJIEHUS IPOXKXUBAET B IPOMBIIUICHHBIX LIEHTPax H,
IIEpECTaB y4acTBOBATh B HEMOCPEIACTBEHHOM IPOM3BOJCTBE IPOAYKTOB IUTaHUS,
IIPAKTUYECKH JIMIIEHA HAaTyPAJIBHBIX CBEKHUX CEJIBCKOXO3SMCTBEHHBIX NPOIYKTOB
nuTaHus. B pesynbTare MHTEHCHU(DHKAIMM IPOMBIIIJIEHHOIO MPOU3BOACTBA C
UCIIOJIb30BaHUEM YA00pEHUH, repOUII0B, (QYHIUIUIOB MOJIy4aeMble IPOAYKTHI
HNUTAHMSI CTAJIU CYLIECTBEHHO YCTYIATh IO COAECPHKAHUIO )KU3HEHHO HEOOXOIUMBIX
NUIIEBbIX CyOCTaHUMU B JIECATKU pa3 T€M MHPOAYKTaM, KOTOPbIE MPOU3BOJIMUIUCH
10 TPAAULMOHHBIM TEXHOJOTHSM.

B Hacrosimiee Bpems mapagurma HJE€d yIOBJIETBOPEHHS royiofa W MUIIEBON
0€e30MacHOCTH MEHSIETCSl MapaJurMOi PacCMOTPEHHs MHILNM, KaK Ba)KHEHIIEro
dakTopa COXpaHEHUs U yIyUIICHHS 310pPOBbs, CHIKEHHUSI pUCKOB BOZHUKHOBEHUS
3a00J1eBaHUM.

B nocnennue roasl BO MHOTHX CTpaHaxX MHUpa PSAAOBBIC MOKYNATENH MUILEBBIX
OPOAYKTOB OOECIIOKOEHBbl HE CTOJIBKO TEM, COJIEPXKUT JIM IHIIAa JOCTaTOYHO
KaJOpU W TIJIACTHUYECKUX CyOCTaHIMH U YAOBIETBOpPSAET JHM OHAa BKYCO-
apoMaTHUYECKUM 3aIpocaM, CKOJIbBKO OKa3blBaeT JIM BbIOpaHHAs MMM MHILIA Ha
OKHJIaeMbIil 03710pOBUTENbHBIN 3 ekt Ha opranu3M. [IpoBenennsiii B 15 cTpanax
EBpomnerickoro coro3a B 1996 rony onpoc noutu 15 000 B3pocibIX JTr01€i mokasail,
410 9% M3 HUX IpEeXKAe BCEro MpHU BEIOOpE MPOAYKTOB MUTAHUS 3ayMbIBACTCS HAJ
TE€M, KakOil NO3UTUBHBIA 3(P(EKT Ha UX 3J0POBbE OKAXKET BBHIOPAHHBIA HMU
NpOAYKT. 32% ONpOIIEHHBIX OTMETWIM, 4YTO YKAa3aHWs Ha BO3MOXKHOE
0370POBUTENBHOE JIEHCTBHE BEIOPAHHOTO UMU MPOAYKTA MPU €r0 MOKYIIKE UTPAIOT
Ba)KHOE 3HAaueHue. Takum o0pazoM, Mpoliecc NOHMMAaHUs U OCO3HAHMS 3HAYEHUS
HE3aMEHUMBIX (DAKTOPOB MNUTAaHUA B NPOPHUIAKTHKE HAPYIIEHUN 3J0pOBbA,
YBEIUYECHHUH MPOJOHKUTEIIBHOCTH JKM3HHU, HA4AJICA — JIFOAM BCE yalle mpulerarot
K HCIOJb30BaHUIO OMOJOIMYECKH aKTHUBHBIX J00aBOK, BKJIIOYEHHIO B pPallMOH
NUTaHUs PYHKIMOHAIBHBIX TPOIYKTOB.

[Ipumino yeTkoe NOHMMaHWE, YTO MUTAaHUE AOHKHO (OpPMUpOBATHCS Ha
OCHOBE KIJIIOYEBBIX MPHUHIMIIOB 3J0POBOTO MUTAHUS C Yy4eTOM (HaKTHUECKUX
HHEpProTpar, BEJIMUYMHBI OCHOBHOTO OoOMeHa U Bo3pacTta. OCOOEHHO 3TO BaXKHO B
JETCKOM BO3pacTe, B IEPHObI HHTEHCUBHOTO POCTa U Pa3BUTHS.

3/10pOBO€ MUTAHKWE — OJTHO M3 0A30BBIX YCIOBHM (HOPMHUPOBAHUS 3T0POBbHS
nereil. HesgopoBoe numieBoe noBeAeHUEe (POPMUPYET PUCKU U30BITOUHOM Macchl
Teja, caxapHoro auabera, 3a00JieBaHUIl OpraHOB MUIIEBAPEHUS, SHIOKPUHHOU
CUCTEMBI, CHUCTEMbl KpoBooOpaiieHus. [loATBep>KaeHUEM PHUCKOB  CIIyXaT
perucTpupyemblie rmokaszaresiu 3a0071€BaeMOCTH.

K 4ymciny KiIO4eBBIX MPHUHIMIIOB 30POBOIO TUTAaHUS OTHECEHBI -
MPUOPUTETHOCTh 3AIUTHI KU3HU WU 370pPOBbA; COOTBETCTBHE HHEPreTUUYECKOMN
LHEHHOCTH pallMOHa NUTaHUS JSHEpro3arparaM; COOTBETCTBHE XUMHYECKOTO
coctaBa (PU3UOJOTMYECKUM MOTPEOHOCTSIM B Makpo- U MHKPOHYTPUEHTAX;
HaJIM4HME B COCTABE palMOHA MUILEBBIX MPOAYKTOB CO CHUKEHHBIM COJIEPKAHUEM
HACBILIECHHBIX KUPOB, MPOCTBIX CaXapoB M MOBAapPEHHOW COJM, a TAK)KE MUILEBBIX
IPOAYKTOB, 00OTaIllEHHBIX BUTAMUHAMH, MTUIIEBBIMUA BOJIOKHAMH U OMOJIOTUYECKU
aKTUBHBIMH BEIIECTBaMHU; OOECIEUEHUE MAKCHUMaJbHOTO pa3HOOOpasusi MEHIO U



ONTUMAJIBHOTO  peXUMa  MUTAHUSA,  HEIONMYIMIEHHWE K  yHOTPEOJICHUIO
banbcuUIUpOBaHHON  MPOMYKLUMH, MHUIIEBBIX MPOAYKTOB B  TEXHOJIOTUU
U3TOTOBJICHUSI KOTOPBIX  HCIIOJNB30BAJIUCh YCWIMTEIU BKYyCa, KpacCHUTENH,
3anpenieHHble KOHCEPBAHTHI; MPOJYKTOB, 3alpelieHHBIX K YHOTPeOICHHIO
o01reo0pa3oBaTeNbHBIX OpraHU3AlMIX; a TakKe NPOAYKTOB C HapyIICHUSIMHU
YCIIOBUM XpaHEHUS U UCTEKIIUM CPOKOM T'OJIHOCTH, MPOJIYKTOB MOCTYNUBIIUX 0€3
MapKUpPOBOYHBIX SIPJIBIKOB W (WiK) 0O€3 CONMPOBOJUTENBHBIX JIOKYMEHTOB,
MOATBEPKIAAIONMINX 0€30MMaCHOCTh MUIIEBBIX MTPOTYKTOB.
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4.2.2. Tema Ne 2 «OcHOBBI GU3MOJIOTHH MUILIEBAPEHUS»
Hean: ChopmupoBarh npeacTaBieHue O (PU3HOIOTHM MUIIEBAPECHUS, POIU

HOPMaJIbHON MUKPO(IIOPHI KUIIEYHUKA B (DYHKIIMOHUPOBAHUM OpraHU3Ma.
KonTposabHbIE BONPOCHI:

. Uto uzydaet Hayka Tpodonorus?

. Kakne Bam m3BecTHBI BaKHEHIIIME KOMITOHSHTHI ITUIIHA, HEOOXOUMBIC JIJIS
nojjiep>kanusi oOMeHa BeleCTB, (PYHKIIMOHUPOBAHUS OPTAaHOB U TKAHEH,
TapMOHUYHOTO POCTA U PA3BUTHUSI?

3. Kakue oTaelnbl NUIIEBAPUTEIIBHOTO TpakTa Bbl 3HaeTe n KakoBa X POJib B

MUILIEBAPECHUH.

HazoBute n3BecTHbie BaM TUIBI NUILIEBAPEHUS.

Kakue ¢hyHKIIMM BBITONTHSIET MUIEBAPUTEITBHBIN TPAKT?

[lepeuncnure GyHKIMH, BHITOJIHIEMbIE HOPMAIBHOU MUKPODIOpOH

KUIIEYHUKA.

N —

SNk

CrnpaBo4HbIe MaTEePHAJIbI 110 TEMe:

bonpmas ponb B HM3y4YEHWH MEXAaHU3MOB IUIIEBAPEHUS U YCTAHOBJIECHUU
oO0lIMX 3aKOHOMEPHOCTEW YCBOEHHUS NUIIM NPUHATISKUT akajgeMuky A.M.
VYroneBy, co3maBmiemy B 1980 roay HOBYH MEXIUCHUIUIMHAPHYIO HAyKY
TpodOJIOrHIo.

Tpodonorus - 370 «Hayka O MUIlle, TUTAHUU, MUILEBBIX CBA3SX U IMpoleccax
YCBOEHHS MUIIM HAa BCEX YPOBHSIX OpraHU3aIMH KUBBIX CUCTEM (OT KJIETOYHOTO J0
ouocheproro)». A.M. VYronesbiM OblIa TPEAIOKEHA TEOPHUS «aJICKBATHOTO
nuTaHus». OCHOBHBIE TOCTYNATHI - BCE KOMIIOHEHTHl NHUIIM (HYTPHEHTHI |
GaIacTHBIC BEIIECTBA") HEOOXOAMMBI ISl HOIEPKAHNS MOJIEKYJIAPHOTO COCTaBa
OpraHu3Ma W BO3MEILIEHUS €ro IUIaCTUYECKUX W DHEPreTUYECKUX 3aTpar;
KOMIIOHEHTHI MUY BKIOYAIOT B ce0sl MUTATENbHBIE U PETYIATOPHbIE CYOCTaHIINY;
OalaHC TMHUIIEBBIX BEIIECTB B  OpraHu3Me TMOJIJEPKHUBAETCS 3a  CYET
BBICBOOOKIICHUSI OTNEIbHBIX HYTPUEHTOB M3 CJIOXHBIX MO COCTaBy NHUIIEBBIX
IPOJYKTOB 3a CUET MOJIOCTHOTO, MEMOPAHHOTO, BHYTPUKJIETOUHOTO MUIIEBAPEHUS,
a TaKe MUKPOOHOTO CHHTE3a OaKTepUsIMH MUILEBAPUTETHLHOTO TPAKTA.

7
HYTpI/ICHTBI — OMOJIOTHYECKU 3HAYUMEIC KOMIIOHCHTABI,
8
bammactabIe BE€IICCTBA — OMOJOrHYECKN HE3HAYMMbIE KOMIIOHEHTEI.



Ucxons u3 teopuu anekBatHoro nutanus (A.M. Yroinesa), s HOpMaIbHON
KU3HEJIEATETbHOCTH OPraHu3My HEOOXOAUM IUIACTUYECKUM U DHEPreTHUYECKUM
MaTepuai, a TakkKe pa3sHOOOpa3Hble PETyISATOPHbIE CYOCTaHIMU, KOTOpbIE
MOCTYNAOT B OPraHU3M C MUIIEBBIMU MPOLYKTAMH.

PaznuuaroT mecTh BaKHEUIIUX KOMIIOHEHTOB IMHILM, KOTOPbIE HEOOXOIUMBbI
OpraHu3My IJisi OJAJEp KaHusl OOMEHa BEUIECTB, (PYHKIIMOHUPOBAHUS OPTaHOB U
TKaHe#, Juisi pocTa U OOHOBJIEHUS KJIETOK OpraHu3Ma - 3TO BOJA, O€JIKHU, >KHUPHI,
YTJIEBOJIbl, MUHEPAJIbHBIEC BEIIECTBA U BUTAMUHBIL. [Ipexae yeM opraHu3M yCBOUT
UX, OHM TIOJIBEPraloTCs pacCHICIUICHUI0O Ha Oojieeé TPOCThIe XMMHUYECKUE
COEUHEHHMSI. DTO MPOUCXOAUT Oyiarogaps mpoieccaM MUIIeBapeHHsL.

[TumeBapenne — 3TO  KOMIUIEKC  (U3HYECKUX, XHUMHYECKUX U
(U3HOIOTUYECKUX TIPOIECCOB, B pe3yiabTaTe KOTOPBIX TIOJ BO3JICHCTBHEM
(epMEHTOB NMUTAaTENIbHbIE BEIIECTBA PACHICIUIAIOTCS Ha 0Oojee MpoCThie
XUMUYECKUE COCAMHEHHS, CIOCOOHBIE BCACHIBATHCA UYEPE3 CTEHKY >KETyI0YHO-
KHUIIIEYHOTO TPAKTa, MOCTYNaTh B KPOBOTOK M YCBAaWBATHCS KJIETKAMH OpraHU3Ma.
[Ipu 3TOM B mponecce NUILEBapeHUs] MUTATEIbHBIE BEIIECTBA, TPOIBUTASICh YEPE3
MUILIECBAPUTENBHBIN TPaKT, MPOXOASAT CYMMapHOE PACCTOSHUE OKOJIO JECSATH
METpPOB. [Iporeccer MUILIEBAPECHUS IPOTEKAIOT B ONpEICTICHHON
MOCJIEA0BATEILHOCTH BO BCEX OTAENIAX MUIIEBAPUTEIBHOTO TPAKTA - MOJIOCTH PTAa,
IJIOTKE, MUIIEBOJAE, KEITyAKE, TOHKOM U TOJICTOM KHIIKaX C Y4aCTUEM IE€YEHH U
YKEITYHOTO MY3BIPs, OIKEITYJOUHOU kene3bl. TOIbKO MUHEpaIbHbIE COJIU, BOJIA U
BUTAMUHBI, YCBAWBAIOTCSI YEJIOBEKOM B TOM BHUJIE, B KOTOPOM OHU HaXOJATCS B
nuie. benaku, >KUpbl W YIJIEBOALI TOMAAal0T B OPraHU3M B BHUJE CIOXKHBIX
KOMILJIEKCOB. UTOOBI OHM YCBOWJIHCH, TpeOyerca MX (pu3myeckas U XUMHUYECKas
nepepaborka. KpoMe TOro, KOMIOHEHTHI THUIIM JOJDKHBI TPEIBAPUTEIIHBHO
yTpaTUTh CBOIK BHUAOBYIO CHEIU(UUHOCTh, WHAYE€ OHHM OYIyT NPUHUMATHCS
CUCTEMOW UMMYHUTETA KaK YyKEPOHbIE BEIIECTBA.

[IuiieBapeHne HAYMHAETCS C M3MEJbYEHHS MUINA B POTOBOM MOJIOCTH,
YBIQKHEHUS €€ CIIOHOM, IMEePBUYHOTO MeTabonu3Ma W TpaHcpopMaluud ToJ
BO3JIeHCTBHEM (DEPMEHTOB CIIIOHBI (aMuUiIa3bl, MPOTEUHA3BI, JIUMAa3bl, (ochaTasbl,
PHK-a3p1). CpenHsas Npoa0oKUTENLHOCTh MPeObIBAaHUS MHUIIM B TIOJOCTH pTa
JIOJDKHA COCTaBJIsITh mopsiaka 15-20 cex. B ciydae cokpailleHUsT BpEMEHH
HaXOXJICHUS MHINM B TMOJOCTH pTa, HAPYLIAIOTCS MPOUECCH MUILEBAPEHUS,
COOTBETCTBYIOIIIME JAaHHOMY YYacTKY MHUILIEBAPUTEIHHOTO TpakTa (M3MeEIbUYCHUE,
pacnaj; Kpaxmall Ha IPOCThIE caxapa).

Jlanee crnemyeT 9Tam  NEPENBIKEHHMS] THUIIEBOIO KOMKa 3a  CUeT
MEePUCTATBTUUECKUX JIBUKEHUNM MBI TJIOTKM M MHUIIEBOAA B JKEIYIOK. AKT
IJIOTaHUS BKJIOYAaeT B ceOst (azy poToByr (IPOU3BOJIBHYIO), TJIOTOYHYIO
(OBICTPYIO HEMPOU3BOJIbHYIO), MNHUIIEBOAHYIO (MEIJIECHHYIO HEMPOU3BOJIHHYIO).
CpenHsst npoJIOKUTENBHOCTh BPEMEHH MPOXO0XKICHUS IMHUILIEBOTO KOMKa 4Yepe3
MUILIEBOJI COCTAaBIsIeT 2-9 CEeKyHJ U 3aBUCUT OT IUIOTHOCTH TUIU. Jis
MpeI0TBpaIeHUs] 00PaTHOTO TOKA MHUIIH, a TAKKE pa3rpaHUUYCHUST BO3ICUCTBUS Ha
HEe TUIIEBAPUTENBHBIX (EPMEHTOB, THIIEBAPUTEIBHBI TpPakT obecreueH
CIIEIUAIbHBIMU KJIAllaHAMM.

[InmeBold KOMOK, IOMaB B JKEIYJIOK, B TEUCHUE TPEX-IATH YacOB



MOJIBEPTraeTCs MEXaHMYEeCKOW M XUMHUYECKOW 00paboTke MOJ BO3JIEHCTBUEM
KEITYJIOYHOTO COKAa W NPUCYTCTBYIOIIMX B HEM COJSHOM KHCIIOTBI, KOTOpas
oOecrieuynBaeT KUCIYIO Cpelly B JKENyJKe, BbI3bIBACT JEHATypaluio U HaOyxaHue
OEJIKOB, AKTUBUPYET MENICUHOTEHBI, OKa3bIBaeT OAKTEPULIUIHBIN 2P (DHEKT; IENCUH -
nepeBapuBaeT  OeJoKcoJepKalllue TMUIIeBble NPOAYKThI. JlumonuTuyeckas
aKTUBHOCTD KEJIYZJOYHOTO COKa CIIOCOOCTBYET PACHICIUVICHUIO dMYJIbIMPOBAHHBIX
XKUPOB MoJioka. OOpasyromascs B KeNyAKe B 3HAYUTEIbHBIX KOJIMYECTBAX CIU3b,
C OJHON CTOpPOHBI, BBINOJHSET 3AIIUTHYIO (QYHKIHUIO 3allMIas CIU3UCTYIO
JKEMyaKa OT JCHCTBHUS COJSSHOM KHUCIOThI, a TakKKe CIYKUT HCTOYHUKOM
OHAOTEHHBIX OEJIKOB MJs HX MOCIEAYIOWEH YTWIM3alud MHKPOOPraHu3MaMu
TOJICTOM KHUIIKH. B JKemyake MNpUCYTCTBYET TakkKe CIeUuanbHbI (akTop,
00eCIeuynBaONINA B TaTLHEHIIIEM YCBOCHHE BUTaMUHA B,.

[Tocne xenmyaka NHUIIEBOM KOMOK IONATA€T B TOHKWW KHUIICYHWK, IJIMHA
KOTOporo jgocrturaer 6,5 MerpoB. Kulieunslidi COK B 3TOM  OTHAEIE
MUILIEBAPUTEIBHOTO TPAKTa HMMEET IIEJIOYHYIO Cpely 3a CYeT NOCTYIUICHUS B
TOHKHUI KHILIEYHUK >KEJIYM, COKA IMOJKETYIOYHOM KEJe3bl U BBIACICHUN CTEHOK
kuieyHuka. COK TOJDKENyJ0YHOM KeJe3bl COJASPKHUT Takue (GepMEHThI, Kak
anbpa-amunaza (pacuieruisier yriaeBoasl), PHK-JIHK-nykneassl (pacuiemistor
HYKJIEMHOBBIE KHUCIIOTHI), JIUMA3bl (PACHIEIUISIIOT JKUPHI), TPOTEasbl (PaCHICIUISIOT
Oenku) B BUJIE MPOIH3UMOB. Beero B KUIIEUHOM coke oOHapyskuBaeTcsi 6osee 20
(bepMeHTOB (3HTEPOKHUHA3BI, IENTH1a3bl, PocdaTazbl, HyKJI€a3bl, JIMIa3a, aMUIa3a,
JaKTa3a, caxapaza W Jp.). Y JIOJIe, MNpPOKMBAIOIIMX B Pa3HbIX pEruoHax,
BCTPEUAIOTCS  UHJIUBUAYYMBI, Yy KOTOPBIX OTMEUYAeTCS HEAOCTATOYHOCTH
NPOAYKUMU (PEpMEHTA JIAKTa3bl, yYaCTBYIOIIEH B yTHIM3AIMHU JaKT03bl. OCOOEHHO
4acTO dATOT BPOXKACHHBIN naedekT oOHapyxuBaercs y xuteneit (40-100%
nonynsuun) Azun u Appuxu. Cpenu Jul CIaBIHCKOTO MPOUCX0XKICHUS (PYCCKUE,
Oenopychl, yKpauHIbI) ACPUIMTHOCTh JakTa3el oOHapyxuBaeTcs y 10-15%
MPEACTABUTEIICH MOIMYJISLIHH.

B TOHKOM KHIIIEYHHUKE MPOUCXOJUT BCACHIBAHUE OCHOBHOM Macchl
00pa30BaBIIUXCS MPOCTHIX XMUMHYECKUX (parmMeHToB nuiy. He mepeBapeHHBIC
OCTaTKU MHILIK J1aJiee MOCTYHAalT B TOJICTHIM KHIIEYHHK, B KOTOPOM OHH MOTYT
HaxoauThcss OT 10 go 15 wacoB. B 3TOM oOTHene NUIIEBAPUTEIBHOIO TPAKTa
OCYIIECTBJISIOTCS MPOIECCHI BcachiBaHUs BOABI (10 10 J1 B CyTKH), MUHEpATbHBIX
COJIEH, MPOTEKAIOT OCHOBHBIE MPOIECCHl MUKPOOHOM MeTaboJM3allMh OCTATKOB
MUATATEJbHBIX  BEHIECTB, IMOCTYNUBIIMX M3BHE WM OOpa30BaBIIMXCA B
MUIIEBAPUTENBHOM TpakTe. [IpomomKUTENbHOCTh Tpoliecca MUILEBAPEHUS Y
3I0POBOTO YEJIOBEKA B 3aBUCUMOCTH OT CTPYKTYPBI MUTAHUS COCTABISAET OT 12 10
36 yac.

BcacbiBaHre OCyIIECTBISETCS HAa BCEM MPOTSHKEHUM MHILEBAPUTETBLHOTO
TpaKkTa, MOBEPXHOCTh KOTOPOIO MOKPBHITA BOPCHUHKAMH, PA3IUYAIOMIUMUCS IO
CTPYKType 1 (PYHKITUU B 3aBUCUMOCTH OT CBOEH Jiokanm3aruu. Ha 1 MM ciamsucroit
npuxoautcst 30-40 BopcuHOK. BcacbiBaHME OCYIIECTBISETCSA 3a CUET peau3aluu
HECKOJBKMX MEXaHU3MOB - TIACCHUBHBIN TpaHCIOpPT, obierdenHas nuddysus,
akTUBHBIA TpaHcmopT. [lpu stom, 50-60% mnpoaykToB MeTabonm3Ma OEIKOB
BCachIBaeTCA B ABeHaanaTunepctHoil kumike, 30% - B Tonkoit u 10% - B TosicTOM



OT/IeJIe KUIICYHUKA. YTJIEBOJAbl BCACBIBAIOTCS TOJBKO B BHJIE MOHOCAXapoB, MpHU
TOM MPUCYTCTBUE B KHUIIEYHOM COKE COJIEM HaTpus CYHIECTBEHHO MOBBIIIAET
CKOpPOCTh WX BcachiBaHus. [IpoaykTel Merabonu3Ma KHUPOB TakK K€, Kak H
OOJBIIMHCTBO MOCTYMNAIOUIUX C MUIIEH BOAO- U KUPOPACTBOPUMBIX BUTAMUHOB,
BCACHIBAIOTCS] B TOHKOM OTJIEJI€ KUIIIEUYHHUKA.

BaxxHyio ponp B Tmpolecce MNHILEBAPEHUS UIPaeT IeYeHb, B KOTOPOH
MPOUCXOAUT OOpazoBaHue xkenuu. JKemyb CIOCOOCTBYET SMYJbrallud >KUPOB,
BCACBIBAaHUIO TPUTIULEPUIOB, aKTUBUPYET JIUIA3y, CTUMYJIUPYET NEPUCTAIBTUKY,
WHAKTUBUPYET  MENCHH B  JBEHAAIATUIIEPCTHOM  KHUIIKE,  OKa3bIBaET
OakTepUIMAHBIA © OakTepuocTaTHuecKuii A(PEeKT, yCUIMBAET THUAPOIU3 W
BCACBIBAaHHE OCJIKOB W YTJIEBOJOB, CTUMYJIUPYET TpOJudeparuio dHTEPOIUTOB,
MIPOIIeCChl 00Pa30BaHUS U BBIJCICHHUS JKEITIH.

BoNbIIMHCTBO TaCTPOUMHTECTUHAIIBHBIX TOPMOHOB B XUMHUYECKOM OTHOIIICHUHU
MPEACTABISAIOT COOOM TMEeNTUIbl U OKAa3bIBAIOT MHOXECTBO Pa3HOOOPA3HBIX
abdexToB Ha (QYHKIMM NUIEBAPUTEIHLHOTO TpakTa W oOMeHa BemiecTB. OHU
BITUSIIOT HA CEKPEIUIO BOBI, DJIEKTPOIUTOB U (PEPMEHTOB, MOTOPHYIO aKTUBHOCTh
YKEITyIOYHO-KUILIEYHOTO TpPaKTa, BCACHIBAHUE BOJABI M MUTATENIbHBIX BEIIECTB,
JESATEIbHOCTh CEPACUHO-COCYAUCTOM CUCTEMBI, (DYHKIIMOHAJIBHYIO aKTUBHOCTH
SHIAOKPUHHBIX KJIETOK MUIIEBAPUTEIBHOTO TPAKTA U IPYTUX SHIOKPUHHBIX JKEJE3.

Paznmuuator Tpu Tuma (QEepMEHTOB, Y4YACTBYIOIIUX B MHILIEBAPCHUH -
(bepMeHTBI, CUHTE3UPYEMBIE KEJIe3aMHU YeJIOBEKa, (PEPMEHTHI, CHHTE3UPOBAHHBIE
MUKpoOpranusmMamu; 3) GepMeHTbI, BXOSIINE B COCTAB MUIIIH.

B 3aBucumocTH OT JOKanu3aluyd MUIIEBApEHUE TMOAPA3ACISIIOT Ha
BHYTPUKJIETOUYHOE (KOT/Jla TMpOLECcChl THAPOJIU3a MUTATEIbHBIX  BEIIECTB
MPOUCXOJAT BHYTPHM KJIETOK 3a CYET JIM30COMaJlbHBIX (EepMEHTOB), U
BHEKJIETOYHOE (ITOJIOCTHOE Y MPUCTEHOUYHOE) MHUILIEBapECHUE.

Takum 006pa3om, MUIIEBAPUTENHHBIA TPAKT BHITIOIHAET HECKOJIBKO (DYHKIIHIA:

1)  cekperopHas  (yHKIUS -  XapakTepuszyeTcs  0Opa3oBaHUEM
MUIIEBAPUTEIBHBIX COKOB (CITIOHBI, JKEITyJ0YHOTO, TOJKEITYJOUYHOTO, KUIIIEYHOTO
COKOB U JKEITYN);

2) w™mortopHas (GyHKOMS - 3aKJIIOYaeTcsl B JKEBAaHWM, TJIOTAHUH,
MEePEMEIINBAHNY, TEPEABIKCHUU THUIIM 10 NUIIEBAPUTEIBHOMY TpPakTy U
YAQJICHUIO U3 OpraHn3Ma He MepeBapuBaeMbIX OCTATKOB, B JBUKEHUU BOPCHUHOK U
MUKPOBOPCHHOK; OCYIIECTBIISIETCS MYCKYJATypou MUINEBAPUTEIBLHOTO arapara
Ha BCEX JTalax KOHBEWepa;

3) BcacbiBaTelibHas (DYHKIUS - 3aKJIIOYAETCS B TMOCTYIJIEHUM W3 TOJOCTH
YKETyI0YHO-KUIIIEYHOTO TpakTa B KPOBOTOK IPOJYKTOB pacIIeIUIeHUs] OeJKOB,
KUPOB W YIVICBOJAOB  (AaMHHOKHCIIOTBI, TJIUIEPUH, JKUPHBIE  KHUCIOTHI,
MOHOCaXapubl), BOJIbI, COJIEH, IEKAPCTB U JAPYTUX COCAMHEHUM;

4) BHYTpUCEKpPETOpHAasi (PYHKITUS - 3aKJIFOYAIONIAsCS B BEIPAOOTKE TOPMOHOB,
OKa3bIBAIOIIMX PEryJupylolee JAEeUCTBUE HAa MOTOPHYIO, CEKPETOPHYIO U
BCACHIBATEIbHYI0 (YHKIIMHM THINEBAPUTEIHLHOTO TpakTa (TacTpUH, CEKPETHH WU
JpyTryue TOPMOHBI);

5) sKcKpeTopHas (PYHKIUS - OOECIIEYNBACT BBIJCICHUE MHUIIEBAPUTEILHBIMU
Kelne3aMd B TOJIOCTh  KEIYAOYHO-KUIIIEYHOTO TpPaKTa TMPOAYKTOB OOMEHa



(MOueBHMHA, aMMUaK, KEITYHBIC MMUTMEHTHI), BOMABI, COJEH TSHKEIBIX METAJUIOB,
JIEKapCTBEHHBIX MPENapaToB, KOTOPHIE 3aTEM YIAISIOTCA U3 OPTraHU3Ma;

6) sABIAETCS ~ MECTOM  OOMTaHMS  CUMOMOTHYECKMX  acColMaiui
MUKPOOPTaHU3MOB.

Hopmanbayto ~ Mukpodiopy  NHIIEBAPUTETBLHOTO  TpakTa  CJIEAyeT
paccMaTpuBaTh Kak MHOXKECTBO MHMKPOOHMOIICHO30B, XapaKTEepU3YIOIMIUXCSA
OTIPEJICTICHHBIM COCTaBOM M 3aHUMAIOIUX TOT WJIM WHOW OMOTON B OpraHU3Me
YenoBeKa. JTa MUKpodIopa BKIIOYACT ACCATKA U COTHH Pa3HOOOPA3HBIX BHUJIOB
MUKpOOpraHu3MoB. HegoctaTok wiam M30BITOK TOTO WM WHOTO CyOcTpaTta Wiu
METa0OIMTa CIYXUT CHUTHAJIOM IS yCWICHHs pocTa WIA THOenn
COOTBETCTBYIOIIETO 3BEHA SKOJOTUYECKOHW CHCTEMBI. B Tmpormecce 3BOONHH
MOCTOSIHHBIC TIPEICTABUTEIM HOPMAIBHONW MHUKPO(MIOPHI TMPEBpaIaInCch BO BCE
OoJsiee B3aUMOCBsi3aHHOE I1iesioe. OJHOBPEMEHHO ISl JIOCTHMIKEHMSI OOoJbIIei
3G (HEeKTUBHOCTH Tpoucxouia M crnenuanu3anuss ux ¢yHknuid. [lomoOHas
WHTErpalus M crenuain3anus (yHKIUNA TMO3BOJIIET HOPMaJIbHOM MHUKpodope
3JI0POBOTO YEJIOBEKA BBICTYNATh KaK €IMHOE IIeJIOE, COTJIACOBAaHHO paboTaroliee B
MHTEpecax BCeM CUCTeMbl OpraHM3Ma, B KOTOPOM OHa JIOKAJIM30BaHa.

C MoOMeHTa poOXJeHusi peOCEHKa, €ro KOoXa U CIU3UCThIe OO0CEMEHSIOTCS
MUKpOOpPraHU3MaMH, WX UYHCJIO U pa3sHoOOpa3ue OIpeesseTcsi COCTaBOM
MUKPO(DIOpHl MaTepu, MEXaHU3MaMHU POJOB, CAHUTAPHBIM COCTOSTHUEM CPE[Ibl, B
KOTOpOH OHM TIPOXOJWJIM, THIIOM BcKapmiBaHusa. K HacTosmeMy BpeMeHH
BBEISIBICHBI  HEKOTOpHIE OOIIME 3aKOHOMEPHOCTH 3aCelIeHUs JKETyI0YHO-
KHIIIEYHOTO TpPaKTa dYeIOBeKa MHKPOOpraHW3MaMHu. Tak, YCTaHOBJICHO, YTO B
MepBbIC Yachl W JHU B  KHUIICYHUKE HOBOPOXKICHHBIX  BCTPEYAIOTCS
MPEUMYIIIECTBEHHO MUKPOKOKKH, CTa(PMIIOKOKKH, SHTCPOKOKKH W KIIOCTPH]INU.
3aTeM TOSBISIOTCS JHTEPOOAKTEPUM (KUIIEYHbIE MaJOYKH), JAKTOOAUMIIBI U
oudunodbaxkrepun. Co BpeMEHEM B KHUIIICYHUKE IMOSBISIOTCS, a 3aT€M HAYHWHAIOT
npeobJ1aiaTh HECIIOPOHOCHBIE 00JIMTaTHO-aHA3pOOHBIC OakTepuu. [ TOoro 4To0sn!
MUKpPOOHAsi SKOJIOTHUSl THINEBAPUTEIHLHOTO TPaKTa HOBOPOXKIACHHBIX IO CBOEMY
COCTaBy MpPHUONM3WIACH K TaKOBOM Yy B3pPOCIBIX, TpeOyeTCs HECKOJIbKO JIeT.
OcobenHo 0o0mIbHa MUKpOGIOpa HIKHUX OTAENIOB IMUIEBAPUTEIHLHOTO TPAKTa.
3necy oOHapyxeHbl mpeacTaBuTenn Oonee 500 BugoB Oakrtepuii. UYwucio
aHA’POOHBIX MHKPOOPTAaHU3MOB B ATOW 0OJACTH 3J0POBOTO B3POCIOr0 YEIOBEKa
oonee uem B 100 pa3 mpeBhILIaET TAKOBOE MO COJAEPKAHUIO adPOOHBIX OaKTepuil.
DHTEepoOaKTEPHH, BKIIIOYAs] KUILIEYHbIE MATOYKH, CTAQUIOKOKKH, TPUOBI U IpyrUe
a’po0bl, COCTABISAIOT HEMHOTUM Ooiiee 1-4% u paccMaTpuBaroTCs Kak J0OaBOYHAs
uiu ciaydaitHas mukpodiopa. Ha sxu3zHeoOecneueHre MUKPO(IIOPHI KUIIICUYHUKA
YeJI0BeKa B cpeaHeM pacxoayercs A0 10% nocTynuBiien ¢ NUIIEH SHEPTUH.

[IpencraButenn HOPMaJIbHOW MHUKPOQIOPHI MPUCYTCTBYIOT B OpraHU3ME
YEJIOBEKa B BHUJI€ (DMKCUPOBAHHBIX K OMPENIEICHHBIM PEIENTOpaM MUKPOKOJIOHUH,
3aKJIIOYCHHBIX B OMOTUICHKY. buorieHka, kak mepyaTKa, MOKPBIBACT KOXY U
CIIM3UCTBHIE OTKPBITHIX OKPYXKAIOMIEH Cpele TMOJOCTeH 370pOBOTO 4YEIOBEKa H
COCTOMT M3  DK30MOJHCAaXapuioB  Pa3IMYHOTO  COCTaBa  MHKPOOHOTO
MIPOUCXOXKICHUS, a TAKKE MYIIMHA, TPOAYIIUPYEMOT0 OOKAJIOBUIHBIMU KJIETKAMHU
cmm3ucThix. C  (yHKIMOHATBLHOW TOYKH 3pEHUS OWOIJICHKA PETyIHpyeT



B3aMMOOTHOLIEHUS MEXIy MAakKpOOPraHH3MOM M  OKDPYXaoIIeH Cpenou.
[lomagaromuii B OpraHuM3M HCXOJHBIM MHIINEBOM cyOcTpaT B pe3yjbTare
MUKpPOOHOU TpaHCcpopMallud NMPEeBpaIIACTC B MPOMEKYTOUHBIA MO0 KOHEUHBIN
MPOJYKT C TOW UM MHOU OMOJIOrMYECKOM aKTUBHOCTBIO.

Hopwmainbhast Mukpodiiopa v MpoayKThl €€ MeTaboIu3Ma:

1) y4acTByIOT B:

1.1. perynsuuMd Ta30BOTO COCTaBa KHIIEYHHKA U JAPYrHUX MOJIOCTEH
OpraHu3Ma;

1.2. meTabonm3mMe OENKOB, YTIIEBOIOB, JIMIHUIOB U HYKJICHHOBBIX KHCIIOT;

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

1.4. oOecnedyeHWH KOJOHM3AIMOHHOW PE3UCTEHTHOCTH, MpEeAOTBpalas
NPUKUBICHHE W Pa3MHOKEHUE B KHUIICYHUKE YY>KEPOAHBIX OPraHU3MOB WIH
3aceJIEHME TeX WIM UHBIX 00J1acTel MUILEBAPUTEIBLHOTO TPAKTA HECBOMCTBEHHBIMU
JUTSl HUX BUJIaMU MUKPOOPTaHU3MOB);

1.5. peuupkynasiuuM CTEPOUIIHBIX COEAWMHEHUW M JPYTHMX MaKpOMOJIEKYI
(BKJTFOUAs JIEKAPCTBEHHBIE TIPEMaparhl);

1.6. nETOKCUKAIIMK 3K30T€HHBIX U 3HJOTEHHBIX CYOCTpPaTOB;

2) o6manaroT MOpGhO-KUHETUYECKUM JIEUCTBUEM (CTUMYJIUPYIOT POCT
AMUTEIHAIIBHBIX KIETOK, CKOPOCTh UX OOHOBJICHHS Ha CIIM3UCTHIX, IEPUCTAILTUKY,
BIIUSIIOT HAa KOJIMYECTBO MOTPEOIIIeMON UM U T.1.);

3) BBINOJHAIOT MMMYHOT€HHYIO (PYHKIUIO (YCHJIMBAIOT T'yMOPAJbHBIA U
TKaHEBOU UMMYHHUTET, CTUMYJIUPYIOT (arouuros, MPOTYKLIUIO
MMMYHOTJI00YJIMHOB, UHTEPJICHKUHOB, IIATOKUHOB);

4) cmyaT UCTOYHUKOM 3HEpPruu (00pa3oBaHUE KUPHBIX KUCIOT);

5) mpoayuMpyroT pa3sHOOOpa3Hbie OMOJOTHMYECKH AKTUBHBIC COCTUHEHMS
(BUTaMHHBI, JUIOMNOJUCAXAPU/IBI, TMENTUAOTINKAHBI, AMHUHBI, AHTUOMOTUKH U
JIPYTHUE COCIUHEHUST C AaHTUMHKPOOHON aKTUBHOCTHIO, Heipomnentuasl, NO,
WHJI0JIbI).

Hopmanbhnas mukpoduiopa - HMHAUKATOP (PU3HOJIOTUYECKOTO COCTOSHHUS
MaKpoOpraHusma.

CocrtaB MUKPO(DIIOPHI B OMOTIJIEHKE MOKET U3MEHSTHCS TMOJ] BIUSHUEM, KaK
pa3MUYHBIX CTPECCOBBIX AareHTOB, (PU3MOJOTHYECKOTO COCTOSIHUSI 4YeJIOBEKa.
MenuumnHckue u MEJIMKaMEHTO3HbIE BMEIIATENbCTBA, BKJTFOYAS
WHCTPYMEHTAJIbHOE, XUPYPTHUUECKOE WM JIEKAPCTBEHHOE BO3JECUCTBUE, MOTYT
U3MEHUTh LEIOCTHOCTh HMEIONIEHCs] OWOIJIEHKH, YTO BEAET K YyTpaTe ee
OTJEJIbHBIX (DYHKITUH.

Cpenu  (apmakonoruueckux  MpemnaparoB  Hawbojiee  BbIpaKEHHBIN
noBpexaaromumii 3hPexT Ha HopMaTbHYI0 MUKPO(DIOPY OKa3bIBaIOT aHTUOMOTHKHU.
MHorue UMMYHOICTIPECCAHThI B KOHIICHTPAIUAX OJU3KUX K KIMHUYECKUM, TaKKe
UHTHOUPYIOT pocT OudumodakTepuii, JaKTO-0aINUIII, SHTEPOKOKKOB M KHIIIEYHBIX
najouek. XWMHOIMpenapaTsl, Kak MPaBUJIO, TAKKE BBI3BIBAIOT TUCOMOTHYECKHE
u3MeHeHus.  JIucOMoTWYecKkue TMPOSBICHUS  BBIPAXKAIOTCS B HW3MEHEHUU
aOCOTIOTHOM YMCIIEHHOCTH aHadpPOOHBIX U JPYTUX MPOKAPUOTHYECKUX KIIETOK, UX
BUJIOBOTO M IITAMMOBOTO COCTaBa, CHEKTpa H KOJUYECTBA OOpa3yeMbIX
MUKpPOOHBIX ~ MeTabonuToB. Pa3paboraHo OonbIIOE  KOJUYECTBO  TECTOB,



MO3BOJISIONINX O0OBEKTUBHO CYAWTHh O COCTOSSHHH HOPMATBHOU MHUKPODIOPHI U €€
(GyHKIHMOHAJIBLHOW aKTUBHOCTH, CTETICHU TMTOBPEXKACHUSI.

Hopmanbhas wmukpoduiopa KUIIEYHMKAa UMEET OOJbIIOEe 3HA4YCHHE B
YCBOEHUU OMOJOTUYECKU aKTUBHBIX BEILIECTB U UX BBIPAOOTKE.

B pesynbrare HapyuieHuss HOPMOOHMOILIEHO3a BO3HUKAET JUCOAKTEPHO3.
JucOakTepro3 KHUIICYHHKA MOMXKET MPOSBISTHCS KOMIUIEKCOM CHMITOMOB,
BKJIIOYAIONINX JUCIICTICUIO, AJVIEPIHUECKUE COCTOSIHMSI, CKJIOHHOCTBIO K YaCThIM
NPOCTYJIHBIM 3a00JieBaHUSAM, runoBuTamMmuHo3a B. IlpuuuHbl - CHUXEHUE
TOJIEPAHTHOCTH CIM3UCTOM KHUIIEYHHKA K JEHCTBUIO MAaTOT€HHOM MHUKPOQIOPHI,
JIETOKCUKAIIMOHHON CTIOCOOHOCTH MHUKPO(MIIOPHI, CUHTE3a BUTAMUHOB TpyIIbl B.
JucOakTepno3, B 3aBUCMMOCTH OT XapakTepa M3MEHEHHUs COCTaBa MHUKPOGIOPHI
TOJICTOIO KHIIEYHHKA, MOJpa3fessieTcss Ha 3 cTeneHu TsbkecTh. Jlucbakrepuos,
KaK MPaBUJIO, COYETACTCS C APYTUMH MATOJIOTHYECKUMHU CUHJIPOMAMH, MOITOMY
MEpPOTIPUATUS 10 KOPPEKIMH HAPYIIEHHOTO0 MUKPOOHMOIIEHO3a OCYIIECTBIISIOTCS
OJIHOBPEMEHHO C JICYCHUEM OCHOBHOTO 3a00JI€BaHUS.

Ycnexu, [p[oCTUrHyTble B 06/1acTM  MMKPOBMONOrMyeckoro uM3syvyeHus
MWKPOPNOPbI KULIEYHMKA YenoBeKa, NOCAYKWUAM Npeanocbinkom K paspaboTke
ANeTUYECKNX U nevebHO-NPOPUNAKTUYECKMX KUCIOMOIOYHbIX MPOAYKTOB Ha
ocHoBe Lactobacillus, Bifidobacterium w Streptococcus. FnaBHbIM Ha3Ha4YeHUEM
MaccoBoro ynotpebseHua KUCIOMONOYHbIX MPOAYKTOB ABAANOCH MOAABAEHME
KULIEYHbIX THUIOCTHbIX BaKTepui, AMKBMAaUMa AUCONOTUYECKUX HAPYLUEHUN B
NMULWeBapuUTeNIbHOM TPaKTe 33 CYeT BBEAEHMA B OPraHU3m yesioBeka 6onblinx
KOJIMYECTB KMBbIX aHTarOHUCTUYECKUX MOJIOYHOKUCbIX BaKTepui.

[TomoxurenbHbIE ekt npu IUcOaKTepHro3e JIOCTUTAKOTCS
WCIIOJIB30BaHUEM TMPOOMOTHUYECKUX TMPENnapaToB WU MPOAYKTOB, OOJaJaOIIUX
NpoOMOTUUECKUMHU CBOMCTBAMM.

[Io cBoemy neWCTBUIO MPOOMOTHYECKHE TMpenaparbl, MPUMEHSIEMbIC TPH
TucOaKTepro3e, pa3aesaIOTCs Ha KIACCHI:

1. Knaccuueckue mnpoOUMOTHKK (M3 OONMMTraTHON (IOpPHI YEIOBEYECKOTO
OopraHu3Ma: KoJjiu-, oudumaym-, TakTOOAKTEpHUH. ).

2. CaMORJIMMUHUPYIONTUECS aHTAarOHUCTHI (M3 IITAMMOB, HE XapaKTEPHBIX
JUUISL OpraHu3Ma; 0aKTUCYOTHII, OMOCIIOPHH, CITIOPOOAKT).

3. KomOunupoBanHbie npoonoTuku (0upunoHr, 6uduKos, alumo, JUHEKC,
OM00aKTOH, KUTIAIIN]I).

4. NMMOOMITU3UPOBAHHbBIE Ha copbeHTe YKUBbIC OaxkTepuu
(oudunymbakrepun-gpopre).

5. KomObunupoBaHHbIe ¢ TU301IUMOM (Onduin3).

6. IlpemapaThl - TPOAYKTHI METa0OJM3Ma HOPMAIBHOM MHUKPOQIOPHI
(xunak-gopte).

7. PexoMOuHauTHBIE - cyOasmH (OakTepum Subtilis, KOHTpomHpyronMe
CUHTE3 0.2-uHTepPepoHa).

HaunbGonee »o>¢dekTuBHbIM CpPeACTBOM MNPOPWIAKTAKKH U JICUCHUS
nucOakTepro3a SBISIOTCS NpenapaThl OuduaymoaKTepuHa.

Xopouuit 3pPexT nepBUUHON U BTOPUYHON MPOPHIIAKTUKU AUCOAKTEpHO03a



JOCTUTAETCS HCIOJIb30BAHUEM OTEUECTBEHHBIX KHCIOMOJIOUHBIX MPOJYKTOB,
ouomMoposkeHoro. /[Ba crakana kedupa B J€Hb I OJHA MOPIUS OMOMOPOKEHOTO
00ecCleynBalOT OPraHu3M TMOJE3HOW MUKPO(DIOpOil, CYyTOYHON MOTPEOHOCTHIO
KaJIbLIUsS, BUTAMHUHOB M aMUHOKHUCJIOT, HEOOXOIUMBIX [JIsi MPEayNpexIeHUs
OCTEO0I0pOo3a.

O} peKkTUBHOCTh HCMOIB30BAHUS  OUOMOPOXKEHOTO B  MPOQUIAKTHKE
nucOakTepros3a y AeTeil Oblia ucciefoBaHa Ha 0aze OHOKETHBIX JOIIKOJIBHBIX
yupexzaeHuil r. Omcka. McciaenoBanre npoBOAWIOCH B TPU 3Tama: MEpPBbIM 3Tal -
OLICHKA 3JI0pPOBbsl JI€TE€W Mepes MNPOBEJCHUEM SKCIEPUMEHTA; BTOPOM 3Tam —
OKCIIEPUMEHTAIbHBINA, BKIIOYAl BbIJA4y OuMOMOpoxeHoro (6 Hedenb) ¢
NOCJIETYIOIIUM HAOJIOJICHUEM 33 COCTOSIHHEM 370POBbs JI€T€l U HACTPOCHUS — 3
MecAlla; TPETHMl 3Talm — 3KCIEPUMEHTANbHBIMA, BKIIOYaJ IMOBTOPHYIO BblAady
ounomopoxeHoro (6 Heaelb) C MOCIEAYIONUM HAOMIOJEHUEM 3a COCTOSTHUEM
3I0pOBBS JIeTell U HacTpoeHus — 3 Mecsaua. B uccnenoBanue 66110 BKIOYEHO 179
JIeTeH, MOCeUIaBIINX JOIIKOJIbHBIE OpraHu3aluu, U3 HUX 92 pebeHka coCTaBWIU
«OCHOBHYIO» I'pyNIy (J€TH IMOJIyYyaBIIUE C PALMOHOM IMUTAaHUS OMOMOPOKEHOE),
87 — KKOHTPOJIbHYIO» TPYNIY (AETH KOTOPBIE MUTAIMCH 10 OOBIMHOMY MeHI0). J1iis
o0ecriedyeHns: JOCTOBEPHOCTH HCCIIEOBaHMsI MUHHMAajbHas YUCIEHHOCTb JEeTel
J0JKHA OblIa COCTABIATh HE MeHee 37 yen. ['pynmbl He pa3nuyanuch 1o BO3pacTy
(p>0,05).

JUisi nuHAMUYEecKOro HaOJIOIEHHUS 3a COCTOSIHUEM 3J0pPOBbSl JIeT€l Ha
NEPUOJT 3KCIEPUMEHTa OBUIM BBEIEHBI: «KapThl MEAUIIMHCKOTO HAOIIOJIEHU,
COCTOSIBIIME W3 NACIHOPTHOM M CHENMAJbHOM dYacTed. B crnenmanbHyr0 4acTb
BKJIIOYAJIach MHGOpMAIMs MO0 KIMHUYECKUM TMPOSBICHUSM 3a00JIEBaHUM U
HaJU4YuI0 Kajao0 Ha 370poBbe (KOXKHBIE TOKPOBBI, XapakTep CTyjla U €ro
KpaTHOCTb, ApPYTHE KajnoObl);  «POAUTENIbCKUE WH(POPMALMOHHBIE KapThD»,
BKIIIOYArOIIas MHGOPMAIMIO OT poauTenedt o Qaxrax MoaydeHUus peOeHKOM
CHEIUATN3UPOBAHHON METUITMHCKOW TTOMOIIM ¥ aHTUOMOTHKOTEPAIIUU, a TAKXKE O
HAJIMYUM Yy JeTell JKalo0d Ha COCTOSHHUE 3J0pPOBBbS - KAJIOOBI CO CTOPOHBI
KEITYJOYHO — KUIIIEYHOTO TPaKTa, AJJIEPTUYECKUE KOXKHBIC MPOSIBICHUS, KAIOOBI
CO CTOPOHBI OPTaHOB JBIXaHUs, MPOUYNE; OMPOCHUK POIUTENICH», BKIIOYABIIHMA
BOIPOCHl O HACJIEJCTBEHHBIX 3a00JIEBaHUSX, ICUXMYECKOM M (U3HUECKOM
pa3BUTUU peOCHKA C MOMEHTA POKIEHUS, SMOIIMOHATIBHOM COCTOSTHUM.

B xome wuccinemoBaHMs |y  J€Tel  TpOEKpaTHO  oTOUpancs Ha
0AaKTEpPHOJOTUYECKOE UCCIIeI0BaHNE Kall (0 MEePBOTo Kypca npuema, rnocjie Hero u
MOCJIe BTOPOTO Kypca mpuema), onpeaessuiuch JJakTooakTepun; oudumaodakrepuu;
SHTEPOKOKKH; KiocTpuauu; E. coli Tuninuneie, E. coli makro3oneratuBusle, E. coli
reMOJIMTUYECKUE; Jp. YCIOBHONATOTEHHBIE DHTEPOOAKTEPHUH; CTAPUIOKOKK
30JI0TUCTBIN; CTA(QUIOKOKK canmpo(UTHBIN, 3MUACPMAIbHBIN; APOAOKENO00HbIE
rpudsl poga Candida; medepmeHTHpyIOIIHE OaKTEpHH; MATOTCHHBIC OAaKTEPHUHU.
HccnenoBanusi ~ BBIMOJMHSJIUCH B AKKPEJIWTOBAHHOM  HUCIBITATEIIbHOM
nabopatopHoMm 1ieHTpe (aTTectaT akkpeautaruu NePOCC RU 0001.510193).

[lo nmaHHBIM J1TaOOpPATOPHOTO KOHTPOJIS B Hayalle SKCIIEPUMEHTa BCE JIETU
(BHYTpY OCHOBHOW M KOHTPOJBHOM TpyIil) ObUTH pa3OMTHI HA JIBE TPYIIBI — IE€TH
CO 3I0pOBOM MUKPOGIOPON U ACTH C MPOSBICHUSIMH NHUCOAKTEPHO03a, TPU ITOM



BTOpasi rpynna nojapa3ienisiack Ha TpU MNOArpynmbl (B COOTBETCTBUU C
kiaccudukanuen nucoakrepuosa mo M.b. Kysaesoii u K.C. Jlagono, 1991 rox) —
nucOaKkTepro3 MepBOM CTENEeHH (AaHHas TpyIa XapaKTepu30Balach CHUKEHUEM
Ha 1 — 2 mopsaka KojguyecTBa OMMUIO- U JIAKTOOAKTEPUM, KUIIEYHOHN IMaIOYKH);
nrucOakTepro3 BTOpoW cTeneHu (Ha ¢oHE CHUXKEHHUS coAcepkaHus Oudugo- u
naktobakTepuilt Ha 1 — 2 mopsiika u 6oJee, BRISIBISUIOCHh YBEIMYEHHE KOJIMYECTBA
YCIIOBHO-TIATOT€HHBIX ~ CTa(QMIOKOKKOB, YCIOBHO-TIaTOTeHHas (uopa wumena
TEMOJINTUYECKUE CBOWCTBA); MUCOAKTEPHO3 TPEThEU CTEMEHU (XapaKTephu3yeTcs
3HAYUTENIbHBIM YMEHBIIICHHEM KOJMYECTBa aHadpoOoB (OH(HI0- U TaKTOOaKTEpUid
) u yBemuueHueM a’poOoB (106-7 KOE/mm um BbIlNe), Hanmuuue TPUOOB pojia
Candida, cTadyuI0KOKKOB.

Pe3ynbTaThl HccienoBaHusl - mepel NpoBEACHUEM SKCIepuMeHTa (MepBbli
ATaIl UCCJICIOBAHUsI) CTATUCTUYECKUX PA3TUYUN B YACTOTE U CTENIEHU MPOSBICHUS
nucOaKkTepruo3a B OCHOBHOM U KOHTPOJIbHOM Tpynnax He 0buio (p=0,375). SABnenus
nucOaKTepruo3a pa3HOM CTENEHH BBIPAXKEHHOCTH oTMmedanuch y 77,2-80,9%
oOcnenoBaHHbIX JeTeil. TpeTbst creneHb aucOakTepuo3a oTmedasnach B 2,1%
OCMOTPEHHBIX, BTOpas crenens —y 35,2% nereit, nepsas —y 30,1%.

Ha BTOpoM »5Tame Hay4YHO-NIpaKTUYECKOW (HMCCIIeOBATEIbCKON) pPabOThI
(9KCIIEPUMEHTAIIBHOM) - Y JIeTed OCHOBHOW TPYMNIBI YacTOTa OTKJIOHEHHM OT
HOPMAJIbHBIX 3HAuYe€HUU OuuAOOaKTepUid, THUMHYHON KHUIICYHOW MaJIOUKH,
KUIIEYHOM  MAJOYKM C  TEMOJUTHYECKMMU  CBOMCTBAMH,  30JIOTHUCTOTO
crapunokokka, rpudoB Candida u He (pepMeHTUPYIOMUX OAKTEPHI CYIIECTBEHHO
CHU3WIACK; IIOKAa3aTelld WMEIH CTaTUCTUYECKH 3HAUYMMBIE Ppa3Iudusl IO
CpaBHEHHMIO C KOHTpojpHOU rpymnmoi (p=0,000...). YnaenpHbIi Bec neteil c
MPOSIBICHUSIMU ~ JUCOAKTEpHO3a 3HAUYUMO HE M3MEHWICS, HO TMpPU OTOM
CYIIECTBEHHO  COKpPATWJIOCh KOJWYECTBO JIETEH CO BTOPOM  CTENEHBIO
nucOaKTepruo3a M COOTBETCTBEHHO YBEIUYIJIOCH KOJMYECTBO JETEeH C TMepBOU
CTETEHBIO.

[Tocnie mpoBeneHUs: TPETHErO ATalla UCCIEAOBAHUS YACIbHBIA BEC JAECTEU C
MPOSIBJICHUSIMU TUCOAKTEpHO3a B OCHOBHOM Tpymme cocTaBisut 36,3%, mnpu sTom
MPOSIBJICHUA TPETBEW CTENEHU CPeaud JETe «OCHOBHOW» TPYIIBI  HE
HaOJIIOAAJIOCh, PACIPOCTPAHEHHOCTh BTOPOM CTEmeHu cokpatuiach A0 9,1%
(puc.1). Pe3ynbTaThl 1O KOHTPOJIBHOW TPYMNIE CTATUCTUYECKH 3HAYMMBIX
pa3JInuMii ¢ MEPBBIM 3TANIOM HCCJICIOBAaHUMN HE BBISBUIIM.

AHanu3 JAMHAMHUKU TIOCEIIAEMOCTH JIOLIKOJIBHOM OpraHu3aluu IOCIIe
peanu3alydyd BTOPOTO M TPEThEro 3Tana HCCIEJOBaHUS CBUJIETEILCTBOBAT O
CTaTUCTUYECKH 3HAYMMOM MEHBIIIEM KOJIMYECTBE TIPOMYCKOB Cpeau JAeTei
OCHOBHOM TPYIIIbI, COCTaBUBIIEM — 2,3 AHS B MECAIl, IO KOHTPOJBHOU rpymnme —
4,8.

K uucny monoXHUTENbHBIX PE3yJbTaTOB SKCIEPUMEHTA CJIEAYET OTHECTHU
CYIIIECTBEHHOE COKpaIlleHHEe >Kalod Ha auIeprudyecKue peakiuu, ICPMAaTHTHI,
HapYIIEHUS JeATEIbHOCTH JKeIyI0YHO-KHUIIIEYHOTO TpakTa y aeteit. Takxe Bce 6e3
UCKJIFOYEHUS POAUTENN OTMETHIIM YIYUIICHUE TICUXO3MOIMOHAIIBHOTO COCTOSIHUS
JIeTel B IHU, KOTJ1a JIETAM BbI1aBaJIOCh MOPOKEHHOE.

[lo pe3ynpTaTam BBINOJHEHHOW pabOThl OBLIO CHETAHO 3aKIIOYEHHE 00



3¢ (EKTUBHOCTH BKIIIOUEHUS B OCHOBHOM pallMOH NMUTaHMUS peOeHKa MpOIyKTOB
npoOUOTUYECKOTO JIEHCTBHS B (hopMe KypcOBOrO Ha3HAuUEHHs B KAUeCTBE BTOPOTO
3aBTpaka wuiau noingHuka. [lo wuToramMm mepBOro M BTOPOro  Kypca
(MPOJOIKUTENBHOCTD KaX/I0TO IIUKJIA 6 HEAeb) prueMa OHOMOPOKEHOT0 Y AeTei
OTMEYaJOoCh CHIDKEHHE BBIPAKEHHOCTH IMCOAKTEPHO3a, COKpAIICHUE KOJINYEeCTBA
neteil ¢ AMCOAKTepUO30M, COKpallleHHe >XKanod Ha JUCQYHKUIUU KUIICYHHKA,
alUIeprUYecKie peakUud W JIePMATUTHI, TaKkKe OTMEYaloCh YIIy4IIeHHE
MICUXOAMOLIMOHAILHOTO COCTOSIHMSI JIETEH, MOBBIMIATACH MMOCEIMIAEMOCTh JI€ThbMHU
JIOITIKOJIbHON OpraHu3anud. YNoTpeOieHne OMOMOPOXKEHOTO HE MPHUBENIO K POCTY
oOparaemMocTu aeTei 3a MeIUITMHCKON MTOMOIIIBIO C CUMIITOMATHKOM 3a00JICBaHHIMA
BEPXHHUX JIbIXaTEIbHBIX MyTeH B MEPUOJ MOBBIIICHHON 3a00JIEBA€MOCTH TPUIIIIOM
U OCTPBIMU PECHUPATOPHBIMU HH(DEKIusIMHU. JIaHHBIX, CBUICTEIHCTBYIOMIMX 00
YXYAIIEHUH 370POBbsI PECTIOHJICHTOB, HE BBISBIICHO.

Takum 00pa3oMm, MONMy4YEHHBIE BBIBOJbI, IO3BOJISIOT PEKOMEHJOBATh C
HEeNbl0 NPO(UIAKTUKN TUCOAKTEpHUO3a U €ro MPOSIBICHUN y JETeH, BKIIOUYEHHE
OMOMOPOKEHOTO B OCHOBHOM PALIMOH MUTAHUS JETEH.
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KoHTpoubHBIE BONIPOCHI:

1. Yro noHMmaeTcs noJ NUIIEBON LIEHHOCTBIO MPOAYKTA?

2. YeM ompenensercs yCcBOSIEMOCTb ITHUILEBBIX BEIIECTB?

3. BnusiHMEe BUTaMMHOB Ha IPOLECCHI POCTa M Pa3BUTHs peOEHKA, HICTOYHUKU
BUTaMHHOB.

4. BinsiHME MUKpPO- M MakKpOJJIEMEHTOB Ha IPOLECCHl pOCTa W Pa3BUTHI
pebeHKa, HCTOUHUKH MUKPO- U MAaKpPO3JIEMEHTOB.

CnpaBouyHble MaTePHUAJIBI 110 TEMe:

Pacnipenenenne KOMITOHEHTOB TUIIM Y€JIOBEKa HA OCHOBHBIC U HE OCHOBHBIE
(BcrmomoraTebHbIC) JOCTATOYHO YCIIOBHO.

Jlst pocta u pa3BuTHS peOEHKY HEOOXOAMMO MOCTYIUICHUE OPTaHUYECKHUX U
HEOPTaHWYECKUX BEIIECTB, KOTOPHIE B PE3yJIbTaTe PACIICIICHUS W OMOCHHTE3a
MpeBpallalTcs B OMOJOTUYECKHE CYOCTpaThl, OoOecreyrBaromye HeoOXOaUMbIN
OallaHC dSHEPreTMYecKoro ¢ IUIACTUYECKOro Mmarepuana. B pesynbrarte
oOecrieuynBaeTcs yCJIOBUS HEOOXOAMMBIC JJIsi TAPMOHUYHOTO pOCTa U Pa3BUTHS
pacTyiiero opranusma, OOHOBJICHHS KJIETOK, OpPraHOB U TKaHEW, a Takke
HAKOIUJICHUSI PHEPTUU, HEOOXOIUMOM ISl BBIMOTHEHUS >KU3HEHHO HEO0OXOJAMMBIX
GbyHKIUNA OpraHu3ma.

[TumeBbie cyOCTpathl, O00ECIEUMBAIOIINE OpPraHW3M DSHEPIeTUYECKUM U
TJIACTHYECKUM MaTeprajoM, MOTYT pacCMaTPHBAThLCS KaK OCHOBHBIC KOMIIOHCHTHI
nu. [[puMEHHTEeNTbHO K YelOBEKY, K TAaKOBBIM MOXKHO OTHECTH BOJY,
HEOPTaHWYICCKUE COJIH, OCIIKH, YTIICBOIbI, )KUPHI 1 BUTAMHHBI.

[TummeBas IEHHOCTh MPOJAYKTA - TOHATHE, OTPAXKAIOIIee MOTHOTY IMOJIE3HBIX
CBOWCTB TPOMYKTa, BKJIIOYAas CTENEHb OOecrmeueHus (PU3HOIOTHICCKUX
MOTPEeOHOCTEH YelloBeKa B MUINEBBIX BEIIECTBAX M dHEpruu. llumieBas meHHOCTH
XapaKTepu3yeTcs, MPEekKIe BCETr0, XMMHUYECKHUM COCTaBOM MPOAYKTa, C y4ETOM
NOTpeOICHHS €ro B OOIIEMPUHATHIX KOJIMYECTBAX, YHEPTETUUECKON IIEHHOCTHIO.

Kpurepuem o1leHKM KauecTBa MUINEBON IIEHHOCTH SIBJISIETCS COJIEpKaHHUE B
100 r chenoOHOM yacTh MPOAYKTa OEITKOB, KUPOB, YTIEBOJOB (B T), HEKOTOPBIX
BUTAMHHOB, MaKpO- U1 MUKPORJIEMEHTOB (B MT), SHEpreTHUecKasi IEeHHOCTh (B KKl
K kJX), JOTOTHUTENbHBIC TTOKa3aTenu. B cBsI3u ¢ 4eM UMEeHHO 3Ta HHpOpMaIus
HAHOCHUTCS HA STUKETKE (MapKUPOBOYHOM SIPJIBIKE) BCEX PEATM3YyEMbIX B TOPTOBOM
CETH TIPOAYKTOB.

[TumeBbie BElecTBa YCBAMBAIOTCSI OPTaHM3MOM HEOIMHAKOBO.

Ha ycBosieMOCTh KOMIIOHEHTOB THIIH BIHMSAET WX (hopMa CBSI3U B MPOJYKTE,
HaJW4Yue THUIIEBBIX BOJIOKOH, CIOCO0 KYyJWHApHOW 0OpaOOTKH, HalW4yue
COCIMHCHUM, CIOCOOCTBYIOIIUX JIYYIICH YCBOSEMOCTH, TPUCYTCTBUE WIIN
OTCYTCTBHE psiia BUTAMHHOB, ()YHKIIMOHATBHOE COCTOSIHHE OpraHu3Ma, HaJudue
3aboneBanuii. [losTomy ciemyeT pa3nuyarh TOHSTUS «IHINEBAas IICHHOCTHY
MIPOYKTOB MUTAHUS U «peajbHasl MUIEBasi IEHHOCThY. [[pUYrMHBI HEOAMHAKOBOM
YCBOSIEMOCTH Pa3JIMYHBI. Y CBOSIEMOCTh O€lika, HampuMep, MOXKET KoJie0aThCs OT
70 o 96 %, MakpoOlIIEMEHTOB, TakuX Kak ¢ocdop, Kaabiui, Maruui — ot 20 10
90%, OOIBIIMHCTBA MUKPOSJEMEHTOB (OKelle30, MMHK U T.1.) — oT 1 g0 30 %.
Taxke B IMMPOKUX TpenesaXx BapbUPYETCS YCBOSEMOCTh KHPOB, YIJIEBOJIOB U



BUTAMUHOB.

bosnee yacTHbIMM TOKAa3aTeNsIMU, XapaKTEPU3YIOIIMMU MHUIIEBYIO HEHHOCTh
NPOJIYKTOB,  SBJISIIOTCA ~ OMOJOTMYECKas, DJHEpreTuvyeckas  IEHHOCTb U
ounosorudeckast 3pHEKTUBHOCTb.

buonornyeckoil 1EHHOCTHIO HA3bIBAIOT TIOKA3aTeNlb KadyecTBa IMHUIIEBOTO
Oelika, OTpakaroUIMil CTENEeHb COOTBETCTBUS €r0 AMHHOKHCIOTHOTO COCTaBa
NOTPEOHOCTSIM OpraHU3Ma B aMMHOKHCIIOTaX JIJIsi CHHTE3a Oelka.

[Ton sHepreTHYecKOr IIEHHOCTHIO MOHMMAIOT KOJIMYECTBO HSHEPrum (KKai,
kJ[>k), BBICBOOOKJ1aeMOM B OpraHW3Me€ U3 IMHUILIEBBIX BEHIECTB MPOJYKTOB s
obecnieuenus ero ¢usnonornueckux ¢yHkuuit. [lpu cropanuu B atmocdepe
KHUcjopoaa 1 r yriieBo/ioB BeleIsIeTCS B cpeHeM 4,3 kkain, | r xkupos - 9,45 kkain,
1 r OenkoB - 5,65 kkan. IlockoiibKy NHMIIEBBIE BEIIECTBA YCBAaUBAKOTCS
OpraHW3MOM HE TOJIHOCTHIO, PACUETHBIM IyTEM YCTaHOBJEHO, 4TO 1 T OeIKoB
Uy gaet 4 kkai, 1 T KupoB - 9 KKaj, a yrieBojoB - 4 kkai. Takum obOpasom,
3Has XUMHUYECKUW COCTaB MUIIH, JETKO MOJCYUTATh, CKOJIbKO HEPIrUU MOIY4YaeT
YEJIOBEK.

buonornyeckas SddexTUBHOCT, - MOKa3aTeidb KayecTBa  SKHPOBBIX
KOMIIOHEHTOB MHIIEBBIX MPOAYKTOB, OTpaXKalolUi COAEPKAHME B HHUX
MOJIMHEHACHIIIIEHHBIX ~ JKUPHBIX  KUCIOT. buomornueckyro  3¢hHEKTUBHOCTH
YKUPOBBIX KOMIIOHEHTOB TMHUIIM OIICHUBAIOT MO KOYPPUIMEHTY OHOJIOTHUYECKON
s dexTrBHOCTU. Ero pacuer OCHOBBIBAE€TCS Ha ONPEACICHUU KOJIMYECTBAa BCEX
YKUPHBIX KUCJIOT, BXOASIIUX B COCTaB kupa. [lonmyueHHbIe JaHHBIE COMOCTABIISIOT
C TUMIOTETUYECKUM, «UJICATIbHBIMY KUPOM.

be3zonacHOCTh MOHIIEBBIX MNPOJYKTOB BKIKOYaeT B ceOs OTCYTCTBUE
TOKCHUYECKOT0, KAaHIIEPOT€HHOr0, MYTareéHHOTO0 WM HWHOTO HEOJIarompusiTHOIO
JEUCTBUSL TPOJYKTOB Ha OpPraHu3M 4YeJIOBeKa TMpU YIOTPEOJICHUH HX B
OOIIETPUHSATHIX KOJTHMYECTBAX.

OTnenpHble XUMUYECKHE COCITMHEHHUS, BXOIAIINE B COCTAB MUIIM, Ha3bIBAIOT
HyTpUEHTaMH (MakKpo- W MUKpPOHYTpUEeHTHhI). K MakpoHyTpueHTaM OTHOCST
yIAEBOABI, JUMUILI, O€TKH, HEKOTOpble MHUHEpAJbHbIE BEIIECTBa, a K
MUKPOHYTPUEHTAM - BUTAMUHBI U Psii MUHEPAJIbHBIX COeIMHEHUH. B cocTaB nuim
BXOASAT TAaKXE€ HE aJIUMEHTAPHbIE KOMIIOHEHTHI, KOTOpPbIE HE SBJISIOTCS
MCTOYHUKAMU DHHEPruM JUisl OpraHM3Ma W HE HCHOJIb3YIOTCS B KadyecTBE
CTPOUTEJILHOTO MaTrepuajia. DTO TaK Ha3blBaeMble Oa/IaCTHBIE COCAUHEHUS -
1eJUTI0103a (KJIeTuaTka), IMTHUH, IEKTHHOBBIC BEIIECTRA.

N3 92 Bcrpewarommxcss B IOPUPOJE XUMUYECKHX  DJIEMEHTOB 81
oOHapyXuBaeTCsl B opraHusme yejoBeka. Ha 22 oCHOBHBIX dJIeMEHTa MPUXOIUTCS
4-5% ot cpenHero Beca uenoBeka. 12 xumuueckux snementoB (C, O, H, N, P, Ca,
Mg, K, S, F, CI) Ha3bIBalOT CTPYKTYpPHBIMH, MOCKOJBKY OHH COCTaBJISIOT 99%
AJIEMEHTHOIO0 COCTaBa YEJIOBEYECKOT0 OPraHu3Ma M BXOHST B COCTaB KIIETOK U
TKaHel opranm3Ma. VX Takke Ha3bpIBaIOT MakpodjieMeHTaMu. [loTpeOHOCTh B HHUX
coctaBisieT oT 10 Mr 10 HECKOJIBKHX TrpaMMOB B JeHb. Mukpoanementamu (17
9CCEHIIMAJIBHBIX, T.€. JKH3HEHHO HeoOxoauMeiX - Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V,
Se, Mn, As, F, Si, Li, B, Br) Ha3siBatoT 3716 MEHTBI, MPUCYTCTBYIOIINE B OPTaHU3ME
YEeJIOBEKa B OYEHb MAaJbIX CIIEIOBBIX KoymuecTBax. [loTpeOHOCTH B HHX OT



HECKOJIbBKUX MHUKPOIPAMMOB /10 MI. DCCEHIUAJIbHBIE AJIEMEHTHI BXOJAT B COCTaB
pa3iuyHbIX (EPMEHTOB, TOPMOHOB, BUTAMUHOB, COCTaBIJISIOT HEOOXOJIMMYIO B
(GYHKIMOHATLHOM OTHOIIIEHUH YaCTh PA3IMYHBIX KIETOYHBIX CTPYKTYD.

bone3Hu, cBsi3aHHbIE C HAPYIIEHHEM MUHEPALHOTO COCTaBa, HOCST HA3BaHUE
MUKpPOAJIEMEHTO3bl. OHU BO3HHMKAIOT JUOO MPH HEIOCTATOYHOM TMOCTYIUICHUU
ACCEHIUATBHBIX MHKPOIJIEMEHTOB W/WIIM U30BITOYHOM TMOCTYIJIEHUU B OPraHu3M
TOKCUYECKHX MHKPOIJIEMEHTOB. MexXay dJIeMEHTaMU CYIIECTBYET MHOXKECTBO
CUHEPIrUYECKUX U aHTArOHUCTUYECKUX CBA3EH. MUKPOIJIEMEHTHI BIMSIOT Ha POCT
U pa3BUTHE YEJIOBEKAa, HA MPOLIECCHl AbIXaHUS, KPOBETBOPEHUS, UMMYHOI'€HE3A,
MOBEJCHYECKUE pPeakiui, Ha MOp()oYyHKIIMOHATBEHYIO IEATEIBHOCTh W JPYTHUE
(GyHKIIUMA BCEX OPTaHOB M TKaHEH.

brnaronapss BOJHO-COJIEBOMY OOMEHY B OpraHM3Me€ NOJJEPKUBAIOTCS Ha
OTHOCUTEIBHO CTaOMIBHOM YPOBHE OCMOTHMYECKOE JABJICHHE, OCYIIECTBISIOTCS
dbusnonornyeckre PyHKIIUU U OUOXUMUYECKUE PEAKIIUU.

Jlnst  Xopollero  caMO4YyBCTBUSL  YENIOBEKY  HEOOXOAMMO  €XKEIHEBHO
yHOTPEOJISITh TaKO€ KOJUYECTBO IMHUIIU, KOTOpoe OBl B Ipoliecce MeTadom3Ma
JIaBaJio €My HEOOXOJIMMOE KOJUYECTBO DHEPrUU, MOKPHIBAIOIIEE IHEPTrOTPATHI HA
BBHITIOJIHAEMYIO JIBUTATEIIbHYI0O AKTUBHOCTh B TEUYEHHE JHS, OCHOBHOW OOMEH
(aHeprus, o0ecrieunBaroIas padoTy OPraHOB U CUCTEM OpraHU3Ma, HaXOJIAIIErocs
B MOKOE€) U CHelUUYECKU TUHAMHYECKOE JCUCTBUE MUIIU (PHEPTHUs, KOTOPYIO
pacxoyeT OpraHu3M Ha MepeBapuBaHUE MUIK) - Ta0JI. 1.

Tabumua 1. IIpumepHbIe 3HAYEHUS CYTOYHOM MOTPEOHOCTH B JHEPTUH

(kKaJ/CyTKH)
ClcHoBHOR MToroeoe aHayeHWE
obmeH (an/w ClcHoBHOR CYT OYHOIR noTpelHoCTK
BO3pacT maccel Tena) | obmed (kkan) | COOMN (kkan) | OA (kkan) B 3Hepruu (kkan)
il i i il i il i il 1 i\

o1 1 Ao 2 net 595 b85 | B237 | B23,7| 936 | 936 (4377|4377 | 11550 11550
oT2 go 3 nert BB7 | BB7 | 6480 | 6480 | 972 | 972 (4548|4548 | 12000 1200.0
o1 3 go 4 nert 541 541 | 7560 | V56,0 | 1134|1134 (53006 5306 | 14000 1400.0
oT4d o & nert 519 519 | M18.0 | 9180 [ 1377|1377 (644 3| 6443 | 17000 1700.0
oTh aoBner | 491 491 [ 9720 9720 [ 1458|1458 | 6822 | 6822 | 1800,0 1800.0
oT6go7ner | 464 | 464 |1026,0(10260)153.9[153,9[7201| 7201 | 19000 1900,0
or7 godner | 437 | 437 |1080,0{10800) 1620 (1620|7580 758.0 | 20000 2000.0
oT8 go 9ner | 401 401 [1107.011107.0[ 1661 1661 | 777.0 | 777.0 | 20500 2050.0
oT 9010 per | 375 375 116100 1161.0{ 1742|1742 (8149 8149 2150,0 2150,0
oT 10 g0 11 ner| 356 356 |1188.0|1188.0(1v8.2|178,2[83368| 833.8| 2200,0 2200,0
oT 11 g0 12 ner| 321 35.0 |1188.0)1296.0|178.2 (1944 | 8338 | 909.6 | 2200.0 2400,0
oT 12 00 13 ner| 304 334 |1228.5)13365|184.3 [ 200,56 [ 8622 | 938.0 | 22750 2475.0
oT 1300 14 ner| 2579 30,2 |12555|13636|188.3|2045 (8812 9570 23250 25250
oT 14 potbner| 250 | 276 |1296.0)14040) 15944 [210.6 9096 | 9654 | 2400.0 2600.0
oT 16 g0 16ner| 250 | 264 [1323.0(1512.0| 198.,5 | 2268|9286 |[1061.2] 2450,0 2800.0
oT 16017 ner| 245 | 256 [1350.0[1566.0| 2025 |234,9)947 5109581 2500.0 2900.0
or 17 po18ner| 244 | 250 |1377.0)1620.0] 206.6 [243.0 | 966.5 [1137.0] 2550.0 3000,0

YenoBeKk MOIy4daeT SHEPrHI0, YHOTPEOIsis MHIY, COACPIKAILYI0 YIIEBOJBI,
KUPBI U OCNKHU. DHEPrusl, 3aKIIFOYCHHAS] B XUMUUYECKHUX CBSI3X 3THX COCIUHCHUM,
BBICBOOOKIAETCS B pe3yJbTaTe aHa’poOHoro (0e3 ydacTus KHUCIOpOJa) WU



a’poOHOTO (C ydacTUeM KUCIOpoJia) oOMeHa.

Jlnst u3MepeHus SHEpPruM, 3aKIOYEHHOM B TOM WM HWHOM MPOAYKTE,
UCIIOJIB3YETCsl CIlelMalibHasg €AWHHUIA W3MepeHus] sHepruu (kanopusi). OnHa
KaJIOpHsI - 3TO TaKO€ KOJUYECTBO SHEPIHH, KOTOPOE TPeOyeTCs, YTOOBI MOBLICUTh
temneparypy 1 r Boabl Ha 1°C. B MexayHapoaHOW CUCTEME €IUHMI] JJISl ITHUX
Henel MCHONBb3YIOT JPYryl0 €IWHHUILY, KOTOpas Has3bIBaeTcs xoylb. OpHa
xkwiokanopus (1000 xam) coorBerctByeT 4,19 xunomxoynedn (xx). Ilpum
okucnenuu | r yrneBonioB Beiaensiercs 4,1 kkan (17,17 x/Ix), 1 r xupa - 9,3 kkan
(38,96 xJIx), 1 r 6enka - 4,1 xkan (17,17 xJ1x).

Pekomennyemas muiieBas IIEHHOCTh MEHIO JUJISl JIET€H IIKOJIBHOIO BO3pacTa
npuBegeHa B TaOn. 2,3. 3HayeHWs, MPUBEJICHHbIE B TaOJUIE, TOJYyYEHbI
pacy€THBIM MyTEM: U3 pacyéTa, YTO KaJOPUHHOCTh CYyTOYHOTO pallioHa i IeTen
7-11 ner cocrtabmser 2 350 kkan, qis aered 11 mer m crapuie — 2 713 kkan;
MPOLICHTHOE PACIpECICHHE KAJIOPUIMHOCTH IO MpPUEMaM IMHUIU COCTABIISIET Ha
3aBTpak 20-25%, BTOpoi 3aBTpak — 5%, oben — 30-35 %, nmonguuk —10-15%,
yxkuH — 20-25%, BTOpOit yxuH — 5%.

Taoauua 2. Pekomenayemasi nuieBasi HEHHOCTh CYTOYHOI'0 MEHIO LISl JieTel
ot 7-mu 10 11-TH JeT

MToro (cymma benkoe,
[ pWemMBl MULLK JHepreTMyeckan UeHHOCT b (Kkan) HWPOB W WTNeBOA0E)
(netun ot T-MK Genkun HNPbI YN esoak B KKan
ao 11 net) cpegH cpenH cpe oH cpeaH
MWH | AR |Makc| MUH | AA | Makc| MWH | AR | makc | MuH AR Makc
3aBTpak 648| V29 |81.0|1459) 164 1(1823[2593[291,7| 3241|4700 | 5288 | 587.5
Bropoi 3aeTpak| 162 162 [162)| 365 | 365 | 365 | 648 | 645 | B48 | 1175 [ 11756 [ 1175
oben 897.21105,3) 113 |218.8)|237,0|255.3|3689.0( 4214 | 4538 [ 705,0 | V63,8 | 6225
MongHNK 324|405 (486|729 91,2 (1094(129 716211945 ]| 2350 | 2938 | 3525
WHMH 64.8| 729 |61,0(1459(164 1 (1823|258 329173241 | 470,0 | 52848 | 5875
BTOPOMA YBKWH 16,2( 162 |16,2)| 365 | 365 | 365 | 648 | 648 | 648 | 1175 [ 11756 [ 1175
MTOro 292 | 324 | 357 | 656 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MIPOJIOJIKEHUE TaOTHUIIHI 2.
Mpuemsl N | 3Hepret MYeckan LeHHOCTE (B % oT o0fLwei KanopuilHOCTI 38 NPUEM ML)
(oeTuor T-mu benkw HNPEI YT eB0 gk WTOro
fo 11 net) cpeq cpeq cpeaH cpegH
MUH | HAA | Makc | MuH | HAA |makc| MuH | AR | makc| muH | AR | makc
3aBTpaK 12311381153 (2763101345 [480) 552|613 ] 88910001111
BTOpod 3aeTpak| 13,8 13,8 | 13,8 [ 310310310 552 | 652 | 55,2 |100.0)100.0/100,0
obeg 1271138 (1491286310334 509 552594923 100011077
MongHWE 110138166 |248|31.0|372|441 | 552|662 800 (1000)1200
WHMH 123138 (153|276 [31,0|345)490) 552|613 [ 889 [1000]1111
BTOPOIA WHWUH 138|138 (136 (310[31,0)31,0[ 552 | 552 | 552 [100,0/100,0(100,0
MTOro 12 | 14 15 | 28 | 31 | 34 50 55 61 80 | 100 | 110

IIPOJIOIKEHUE TaOTUITHI 2.



CooTHoWeHKE
Mpremsl nuww macca BEenKoB, ¥ poE 1
(meTw ot T-mu Benkwm HUPEI yrneBogk YN eBO40B N0 Macce
ao 11 net) cpen cpeq cpesq

MWH | HAA | MAKC | MWUH | HAA | MAKC | MWH | HAR | Makc| @ R y
3dBTpak 162|182 | 203 (162|182 | 203 (648 ([729)] 81,0 1 1 4
gropoid 3aeTpak| 41 | 41| 411 41 [ 41 [ 41 [162]162] 16,2 1 1 4
oben 243|263 264243263284 | 97210631134 1 1 4
MongHAK 81 1101)122| 81 [ 101122324 (405|486 1 1 4
WHIMH 16,21 182|203 (162|182 | 203 (648 [729] 810 1 1 4
BTORON VBHWUH 41 41 ] 41 41 [ 41|41 ]162]16,2| 16,2 3 1 4
MTOro 73| & B9 | V3 | 81 | 89 | 292 | 324 | 357 1 1 4

Tabimua 3. PekomMenayemasi nMieBasi HEHHOCTh CYTOYHOI'0 MEHIO /Il eTeH
ot 11-TH! JieT u crapiue

Wtoro {cymma benkos,

Mpwems! iy - JHepreTMJ4eckan UeHHOCT b (KKan) HWpoB : EE;J?EMDE}
(aeTH CTapue &KW HUpLI YN eBokl

11 net)
CpenH CpenH CpeaH CpegH

MUH| AR |makc| muH | AR | makc| MuH | A8 | makc | mMuH AA Makc

JaBTpaK 748|842 |93 6(168,4|1894 2105|2994 |336,8| 3742 | 5426 | 6104 | 6783

BTOpoi 3aeTpak| 18,7 | 187 |18.7| 421 | 421 [ 421|748 | 748 | 748 | 1357 | 1357 [ 1357

oben 112 | 122 | 1131|2526 2736|294 7(449 04865 523 9| 813.9 | 8817 | 9496

MOngHAE a74| 468 |661| 842 | 1062|126 3|149 71871224 5| 2713 | 3391 | 407.0

WHMH 7408|642 |936|1664)1894|12105(|2994 (3368|3742 | 5426 | 6104 | 678.3

BTOPOA YWH 187|187 (187|421 | 421 1421|748 | 748 | 748 | 1357 | 1367 | 13587

UTOro 337 |374.2| 412 [757.8( 8420|9262 1347 | 1497 | 1647 24417 2713,0|12984 3

MIPOJIOTIKEHUE TAOTHUIIBI 3.



i JHEpPreT MYeckan LeHHOCTE (B % oT obWed KanopuiAHOCTK 38 NpUeM NULmM)
benkwn HWpb VM EBD Okl MTOro
(LeTw cTaplwe
11 net)
cpen cpen, CpenH CpenH

MWH | HAA | MAKC | MWH | HAR |mMaKc| MMH | AR | MaKkc| MUH | AR | MakC
33aBTpaK 1231381563 |276(31,0[345])490) 552 | 61,3[ 889 [1000]1111
ETOpOA 2aeTpak| 13,8 1368138 |310( 31031056562 | 552 552 (100,0{100,0]1000
nben 1271138149 |286(31.0|/334]|509| 552|594 92310001077
MongHAK 110138 | 166 | 248(31.0|372]|441 | 552|662 80,0 (1000|1200
WHIMH 123138153 |276(31,0(345]490) 552 | 61,3[889(1000]1111
ETOPOIN VBHUH 138|138 138 [310(31,0|310)552) 552 552(1000[1000]100,0
UTOro 1241138152 |279(31,0|341)497 | 552 | 60,7 | 900 (10001100

MIPOJIOIKEHUE TaOTHUIIBI 3.
C 00T HOLLEHWE
Mpuemel nuLw macca DenkoB, #M1poB |
(LeTw cTapue Genkn RS YIMeBOakH VTN EBO0B N0 MAacce
11 ner) Cpeg cpeg cpeg,

MWH | HAA | MAKC | MWH | HAA | MaKC | MWH | HAR | Makc| 6 # y
33BTpaK 18,7 21.0( 234|187 | 210|234 (748 [84,2) 936 1 1 4
Bropod aaeTpak| 47 | 47 | 47 | 47 |47 | 47 [ 187 [187] 187 1 1 4
oben 2811304327 281 (304|327 |11M23]1216[131.0] 1 1 4
NongHWE 94 (11,7140 | 94 | 117 140]| 374|468 56,1 1 1 4
WRHIMH 187 21.0(234 (187 | 210234 (748 [84,2) 936 1 1 4
ETOPON V#WH AT | A7 | 47 [ 4747 47 [187 187|187 1 1 4
MTOro 84,2 936|1029) 842|936 102 9]336,8[374.2[4116) 1 1 4

C uenbro oOecreueHHs] SHEPreTUYECKOM IEHHOCTH MHIINEBOTO pallMoHa
pPEKOMEHAYeTCs JIsl MPUTOTOBJICHUST OJIFOJI MCIOJIb30BaTh HAOOPHI MPOIYKTOB B
COOTBETCTBUU C TaOmuIeH 4.

Tabauua 4. CpeagnecyTouHbie HA0OPbI NUIIEBOH MPOAYKTOB ISl
NPUroToBJeHus 0J1101 B HeTTO (Ha 1 pebeHKa B CyTKH)9

Hroro 3a cyTku

HaunmenoBanue nuuieBoi MpoIyKIIMK WU TPYIIIBI MTHIIEBOU 711 12 net

MPOTYKITUHI et u

No crapiie
1 | Xne6 pxkaHoit 80 120
2 | Xneb mimeHnYHbIN 150 200
3 | Myka nieHnyHas 15 20
4 | Kpynel, 6000BbIE 45 50
S | MakapoHHbI€ U3JENHs 15 20

9

OpraHU3aIy MUTaHUs 00YyJarOIIMXCs B 0011e00pa30BaTeIbHBIX IIKOJIAX)

- npuioxeHue 1 k MeronuueckuM pekomeHparusam MP 2.4.0179-20 «PexomeHmanuu 1o




Hroro 3a cyTku
HanmenoBanue nuieBoi NpoayKIIMU WU TPYIIIGI TALIEBON 711 12 et
MPOYKIIHH et U
No cTapiie
Kaprodens 187 187
OBomnu (CBeXHE, MOPOKEHBIC, KOHCEPBUPOBAHHBIC), BKIIFOYAS 280 320
7 | coneHble M KBAICHBIE™, B T.4. TOMAT-IOPE, 3€J€Hb, T
8 | OPYKTHI CBEKHE 185 185
9 | CyxopyKThI 15 20
CoKH 1710100BOIIHbIC, HAMTUTKA BUTAMUHU3UPOBAHHEIE, 200 200
10 | B T.4. UHCTAHTHbBIC
11 | Msco 1-i1 kareropuun 70 78
12 | CybnipoaykTsl (TI€YEHB, SI3BIK, CEPJIIC) 30 40
13 | IItuna (upimstTa-opoiinepsl NoTpoIIeHsie — 1 kar) 35 53
14 | Pwi0a (dume) 58 77
15 | Monoko (2,5% - 3,0% m.j1.x.) 300 350
16 | KucnomonouHas nuieBast NpoAyKIUs 150 180
17 | TBopor (5% - 9% m.1.K.) 50 60
18 | Coip 10 15
19 | Cmerana (15% - 20% m.j1.x.) 10 10
20 | Macno cimBouHOE 30 35
21 | Macno pactutenbHoe 15 18
22 | Siino, mr. 1 1
23 | Caxap** 30 35
24 | Konaurepckue u3aenus 10 15
25 | Yait 1 2
26 | Kakao-nopomok 1 1,2
27 | Kogelinblil HaMUTOK 2 2
28 | Aposxoku xmebornekapHbie 0,2 0,3
29 | Kpaxman 3 4
30 | Conpb nuuieBas NoBapeHHasi HoJUpoOBaHHAs 3 5
31 | Cneuun 2 2

[Ipumeuanue: B mepuo; MPOBEIECHUS CIIOPTUBHBIX COPEBHOBaHMI, COOPOB (UTp), CIETOB U
T.II., C YY€TOM HNOBBIIIAIOLINXCS CYTOUHBIX dHEPrOTPaT, HATypaJIbHBIE HOPMBI TUTAHUS JOJIKHBI
OBITH yBENTMYEHbI HE MeHee ueM Ha 10 %.

* - coJieHble U KBallleHHbIe 0BOIIM — He Oosiee 10 % oT ol1iero KoJu4yecTBa OBOLIEH.

¥k - B TOM 4YHCIIE IJIsi TMPUTOTOBJIEHUs OJIOJI W HANMHUTKOB, B CIydae HCIIOJIb30BAHMS
MUIIEBOM MPOLYKIMM MPOMBIIUIEHHOTO NPOU3BOJACTBA, COAEpXKAIMX caxap, Bblgada caxapa
JOJKHa OBITh YMEHBIIEHa B 3aBUCUMOCTH OT €ro COJAEpKaHMsSI MCIOIb3yeMOil TOTOBOM
IPOYKIIMH.

OCHOBHBIM MCTOYHUKOM JHEPTHUH Y YEJIOBEKA SBISIFOTCS YTJIEBOIBI, KOTOPHIE
MOCTYIIAlOT B OPTraHU3M MPH YIOTPeOICHUH XJieba, OBOIIEH, GPYKTOB B MoJioka. B
MUIIEBAPUTEIIBHOM TPAKTE 3TH MPOAYKTHI IMOJT BIUSHUEM aMuja3 PacHICTUISTIOTCS
JI0 MOHOcaxapuJioB (TUII0KO03a, (PyKTO3a, rajakTosa, JIakTo3a). MoHocaxapuabl
MOCTYMAalOT B KPOBOTOK, JIOCTUTAIOT TII€UYeHU. B TiedeHW OOJBITUHCTBO
MOHOCaXapHIbl TPEBPAIIAIOTCS B TIFOKO3Y.

N36p1TOK 00pa3oBaBIIeiicsl B MpoIlecCe MeTaboIM3Ma YriaeBOIOB TIFOKO3BI
nepexoauT B (ochopunupoBanHyto GopMy - TIUKOTEH, KOTOPHIA XPAaHHUTCS B
MEeYCHNU W KIIETKaX pa3IMdHbIX TKaHer. KomndecTBO TiamkoreHa y B3pOCIIOTO



yenoBeka wuHorga jpocturaer 200 r. Ilpu CHM>KEHUM YPOBHSI CBHIBOPOTOUYHOM
TJIFOKO3bI, TJIMKOTEH PaCUIEIUISIETCs, YTO MPUBOJIUT K YBEIUYECHHUIO COAEpPKaHUSA
TJIIOKO3bI B KpOBU. B cpeHeM B3pocCiblii 4ennoBek exenHeBHO ynotpeossieT no 400
T YIJIeBOJOB, U3 KOTOPbIX 70-80% MpUXOIUTCS Ha KpaxMmajbl, a OCTallbHAs YacCTh
NpEACTaBICHA Pa3IMYHBIMU MOHO-, JHU- U THoJucaxapujgamud. B ciyuae
ynotpeOsienusi  OOJbIIMX  KOJUYECTB  YIJIEBOJOB WM TPU  Pa3IUYHBIX
3a00J1eBaHUAX (HAIIpUMeEp, caxapHoM JauadeTe) N30bITOK YIJIEBOIOB COXPAHSIETCS B
opranu3Me B Buje xupa. Cojaep:kaHHe MOHO- M JIUCAXapuJ0B B CYTOYHOM
MUILIEBOM palioHe peOeHKa He MAO0KHO mnpeBbimarh 30-35 T, MOCKOIBKY
M30BITOYHOE TIOCTYIUICHUE TIPOCTHIX YTIEBOAOB HAPYIIAET HE TOIHKO YTJICBOIHBIH,
HO W JIMMAIHBIA OOMEHBI, YBEIHMYUBACT YaCTOTY Pa3BUTHUS OXKHUPECHHsI, CAaXapHOTO
nuabeTa, pUcku 3a00JIeBaHUN CePACUHO-COCYAUCTON CHUCTEMBI.

Heob6xonumMo MOMHHUTH, YTO B KOJMYECTBEHHOM OTHOIIECHWUU YTJIEBOJIbI
JIOJDKHBI OBITH JIOCTATOYHO PAaBHOMEPHO PACIIPECIICHBI M0 OTACIbHBIM MpUeMaM
MUIIU. YTJIEBOJIbI, IOMUMO TOTO, YTO OHHU SIBIISIIOTCS HAMOOJIEE JIETKO JOCTYITHBIM
MCTOYHUKOM SHEPI'HH, BBICTYIAIOT TAKXKE B KAYECTBE MCTOYHUKA IIACTUYECKOTO
Marepuana. B 4YacTHOCTH, MPOMEXYTOYHBIE MPOAYKTHI YIIEBOAHOTO OOMEHa
BXOJST B COCTaB HYKJIEHWHOBBIX KHUCIOT (IEHTO3bl), TpeOyIOTCA MJisi CHUHTE3a
HEKOTOPBIX aMHUHOKHUCIJIOT, IPEBPAIAIOTCS B KUPBI, BXOASIT B COCTaB KJIETOYHBIX
CTEHOK, aHTUTEI U T.1.

B paunon pebGeHka [OKHBI BXOJUTh TaKXE PACTUTENbHBIC MHIIECBBIC
BOJIOKHA (MIEKTUHOBBIC BEILIECTBA — HE MEHEe 5-6 I' B CYyTKU M KJIETYaTKa — HE
Menee 9-10 r). OnTumanbHOE COJIepKaHUE MUIIEBBIX BOJIOKOH JIOJKHO COCTABJISATh
25-50 v (u3 pacuera 11,5 r Ha 1000 kkan). [lekTMHOBBIE BelleCTBa, KJI€TYATKa
COJIepKaTcsl B CHIPBIX PYKTax, OBOIIAX, Ar0AaX U O0OOBBIX.

OCHOBHBIM HMCTOYHHUKOM AMHUHOKHUCIJIOT SIBJISIOTCS O€IKA. AMUHOKHCIOTHI
YYacTBYIOT B TIOCTPOCHUH THICAY PA3JIMYHBIX OEITKOB, HEOOXOAUMBIX JJIs POCTa U
BOCCTAHOBJICHUS BCEX KJIETOK U TKaHEH YEJIOBEKA, a TAKKE BXOMSAT B COCTaB COJIEH,
YY4acTBYIOIIMX B  TMOJJCPKAHUU OCMOTHYECKOTO paBHOBECUS, OOpa3yroT
MHOTOYHMCJICHHbIE TJIMKO-, HYKJIEO- U JIMIONPOTEHbl, (DEPMEHTHI, TOPMOHBI,
reMOrjo0uH, aHTUTeNa W APYTHe 3alllUTHBIE CTPYKTYpbl MUMMYHHOW CHCTEMBI,
BXOJST B COCTaB HOITEH, BoyoC. J[7s OLIGHKH OMOJOTMYECKON IIEHHOCTH OCiKa
UCIIOJIB3YIOT TOHATHE a30THCTBI OOMEH, TO €CTh COCTOSIHME, MpPH KOTOPOM
KOJIMYECTBO TOCTYMAIOIIET0 B OPraHU3M a30Ta TOYHO COOTBETCTBYET €ro
KOJIMYECTBY, BBIBOAMMOMY U3 opraHu3ma. Ecim  KoJIMYeCcTBO  a30Ta,
MOCTYMNAIOIIETO C MUIIEH, MPEBBIIIAET BHIICISIEMOE, TO TOBOPST O MOJIOKUTEILHOM
azotuctom OanaHce. Ilocneanuii HaOmOgaeTcs, Hampumep, MPH YBEIUUYECHUU
MBbITIIeYHON Macchl. [Ipu OeTKOBOM WM MOJHOM TOJIOAAHUU, TIPU UCIIOJIH30BAHUHU
TOJBKO PACTUTEILHOM MHUIM MOXET HaONIOAAThCS OTPUILIATEIIBHBIN a30TUCTHIN
OamaHc, KOorja KOJMYECTBO BBIBOJMMOTO W3 OpPraHM3Ma a30Ta MPEBBINIAET €ro
nocTyrieHue. B pe3ynprare, HapymarTcs IpoIecChl pOCTa M pa3BUTHUS PeOCHKA.

KoneunsiM 5TanomM ¢GepMEHTATUBHOTO pACIHICTITICHUS OCNKOB  SIBIISIECTCS
o0Opa3oBaHNE PACTBOPUMBIX B BOJIE AMHHOKHCIIOT.

Jlnst abdexTuBHOM pabOTH OpraHu3Ma He3aMEHUMbIE AMUHOKHUCIIOTHI (BaJIMH,
JICHIIUH, U30JICUIIMH, METUOHWH, TPEOHWH, METHOHWH, TpuliTodaH, (eHUIaATaHNH,



JU3WH, THUCTHJWH, AapTUHWUH) JIOJDKHBI TIPUCYTCTBOBAaTH B  OMPEICICHHOU
nponopiuu. CuuTaercs, 4To ONTUMAIbHBIM COJiepKaHueM B | T. muiieBoro Oenka
SBJIIETCSL  CJIEAYIONIEE KOJIMYECTBO HE3aMEHUMBIX aMUHOKHUCIOT (B  MT):
n3onennmua — 40, neiimuaa — 70, au3uHa — 55, MEeTHOHMHA ¢ IUCTHHOM — 35,
dbeHmIanannHa B cymme ¢ Tupo3uHoM — 60, tpunrodana — 10, tpeonnna — 40,
BanuHa — 50. BpemeHHOE OTCYTCTBHE WM YMEHBIICHHE KOJWYECTBA OJIHON W3
HE3aMEHUMBIX aMUHOKUCIOT OTPHIIATENIbHO  CKa3bIBaeTcsl Ha  OEJIKOBOM
MeTabonmn3me uyenoBeka. Yem Oosbllie Macca 4eI0BeKa U MEHbIIIE €ro BO3pacT, TEM
OompImie Oenka eMy He0OX0aUMO.

benku mocTymaroT B OpraHU3M 4EJOBEKa MPEUMYIIECTBEHHO TMpH
ynoTpeOJeHUH Msica, NMTUIBI U PBHIOBI, MOJIOYHBIX MPOIYKTOB, SIUI], COH, 000OB,
ropoxa, XJICOHBIX 371aKOB, OpexoB. PebeHok nokeH moTpebmars 1-1,5 rpamma
Oenka B JeHb Ha 1 Kr Macchl Tena. bonblie Bcero Oeiika COAEPKUTCS B ChIpax
(oxomo 25%), B ropoxe u dacomu (22-23%), B msce, nruie, pside (1o 20%), B
pasznuuHbIX Kpynax (1m0 14%), xnebe u makapoHHbIX uzaenusax (5-12%). B oBomax
conepxxutcs He 6osee 2% OenkoB. HanMeHnbliiee copepkanue Oeyika MpUCyTCTBYET
BO (pykTax U srojax. PacturenpHbie OCJIKM B CBOEM COCTaBE HE COEpKaT
MOJIHOTO KOMIUIEKCAa HE3aMEHUMBIX AaMHHOKHUCIIOT, JUOO coJepkarT HX B
HE3HAUUTEILHOM KoJinuecTBe. Tak, B Oelkax MIICHUIbI, PXKU WUIU KYyKYpY3bl
KOJMYECTBO JIM3MHA B JBa pa3a MEHbIIE ONTUMAJIbLHOTO, HO JIOCTAaTOYHOE
KOJIMYECTBO TpumnTodana, oTMedaeTcs NeQUIUT TPEOHNHA, U30JICHIIMHA U BaJIMHA.
benkn  6000BBIX  JUMHUTHPOBAaHBl IO  CEPOCOJEPXKAIIUM  HE3aMEHHUMBIM
aMUHOKHUCJIOTaM (METHOHMH U LHMCTeMH) u Tpunrtodany. PazgensHoe
UCITI0JIb30BAaHUE TOJIBKO 000OB WM KYKYpPY3bl HEU30€KHO MPUBOAUT K JEDULIUTY
COOTBETCTBYIOIIUX aMHUHOKHUCIOT. HampoTuB, KOMOMHUPOBAHHOE HMCIOIH30BAHHE
cMecu 0000B M KyKYpy3bl WJIM pHca C COEBBIMU 000amMu 00pa3yeT OEIKOBYIO CMECh
HKBUBAJICHTHYIO IO TMUTATEIBHOM IIEHHOCTH OenkaMm MoJioka. OnTumanbHOe
COOTHOIIIEHHE J>KUBOTHBIX M PACTUTEIBHBIX OETKOB B THUIIEBOM pAIMOHE B
CpPEIHEM MOJKHO COCTaBIIATH 55:45. YacTh aMHUHOKHCIOT CIY>KUT HCTOYHHUKOM
PHEPruM JUIsi OpraHu3Ma uyesjoBeka. [Ipy 3TOM aMHMHOKHCIOTHI BHadale
JI€3aMUHHUPYIOTCS, YTO COMPOBOXK/IAETCA BBIJCICHHEM aMMHaka U 00pa3oBaHUEM
KeTokucIOT. [locnenHue BCTymarOT B SHEPreTHMUECKHl MeTaf0oJiu3M U TIOCIe
COOTBETCTBYIOIIUX MPEBPAIICHU pacragaloTcsl A0 BOJLI M YIJIEKUCIOTO Tasa.
O06e3BpexkrBaHre 00pPa30BABIIETOCS B MPOLIECCE PHEPreTUUECKOTO MeTaboau3ma
OeTKOB aMMHUaKa OCYIIECTBIISICTCS B TICUEHU ITyTEM IPEBPAICHNUS B MOYCBHHY.

B numeBbIx npoaykTax, 0COOCHHO KUBOTHOTO TIPOUCXOXKICHUS, COEPIKATCS
TaK)K€ HYKJICHMHOBBIE KHCIIOTHI. boilbllle BCEro WX B MSCHBIX W PBIOHBIX
CyOnpoyKTax.

BaxxHeWImM  KOMIIOHGHTOM  THIIM  SBJISIOTCS  JKUPBI  (JIUITHIB),
MIPEICTABIISIONINE COOO0M CIIOKHBIC IPUPHI TIIUIEPHUHA M BBICIIUX HACBIIEHHBIX U
HEHACBIIMICHHBIX ~ KUPHBIX  KHUCIOT.  HachllieHHbIE  KUPHBIE  KUCJOTHI
(MaJIbMUTHHOBAS, CTEAPUHOBAS U JP.) UCIOJB3YIOTCS OPTraHU3MOM B IIEJIOM Kak
OPHEPreTUYECKU MaTephall. 3a CueT HMX OKHCICHHs O00€CIeurnBaeTCsl OKOJIO
MOJIOBUHBI TOTPEOHOCTH B 3HEpruu. [Ipw 3TOM TIaBHYIO IHEPTreTUYECKYIO POJIb
UTPAIOT TPUTIUIEPUABI (HEUTPATbHBIC KUPHI). JKUPBI CITyKaT pe3epBOM MUTAHUS;



oHu cocTaBistoT 10 10-20% wmaccel Tena, TPEeMMYIIECTBEHHO MPUCYTCTBYS B
ITOJIKOKHOM KUPOBOM KJIETYATKE.

JKupbl BBIMONHSIOT TakXKe IUIACTMYECKYIO U PETYISTOPHYIO (YHKIIMH
(ITMHHOIIETIOYEYHBIC KUPHBIE KUCIOTHI, (pochomunuabl, XoJeCcTepruH), BXOIAT B
COCTaB KJIETOUHBIX MEMOpaH, 3alllUTHBIX 000JIOYEK HEPBOB, COCYJIOB, Pa3TUUYHBIX
OpraHoOB, BBIMOJHIIOT TEPMO3AIMUTHYIO (YHKIHIO, CIyXaT TEePEHOCUUKOM
xupopactBopumbix (A, E, K) BUTaMUHOB, SBIAIOTCS MpeAllIeCTBEHHUKAMU
CTEPOUIHBIX TOPMOHOB, JKEITYHBIX KUCJIOT U MpocTarjaHanHOB. OCOOCHHO Ba)KHBI
JUISL  CO3JaHUsSl IIEJIOCTHOCTH OWIMIHIHBIX CTPYKTYp KJIETOYHBIX MeMOpaH
JUTMHHONECTIOYEYHBIC HEHACBHIIIEHHBIC )XKUPHBIE KUCIOTHI. VX NeNaT B 3aBUCUMOCTHU
OT JIOKallM3alii TEepBOM JBOMHOM CBS3M HaA Tpu rpymnnbl (omera-3, omera-6,
omera-9). Omera-3 u -6 KHUCIOTHI SBJISIOTCS MOJIMHEHACBHIIIEHHBIMU, B TO BPEMs
Kak oMera-9 MOHOHEHACHIILICHHbIE. YeNOBeK MOXET CHUHTE3UpOBaTh BCE
HEOOXOJMMBIC NJIi HEro JUMUIbI, KpoMe omera-3 (O-JIMHOJIEHOBAs KHCIIOTA,
HIKO3aIeHTaeHOBAs KUCIIOTa, IOKO3areKcaeHoBasi KMCJIoTa) U oMera-6 (JIMHoJeBas
KHCIIOTa,  Y-JIMHOJICHOBas  KHCJIOTa,  JUTOMO-Y-JMHOJIEHOBas  KHUCJOTA,
apaxuJOHOBAas  KHUCJIOTA, OJICMHOBAasi KHUCJIOTA, KaJlOJICMHOBAasl  KHUCJIOTA)
JUTMHHOIIETIOYEYHBIX JKUPHBIX KUCIIOT.

Kak mpocTbie, Tak U CII0KHBIC JTUTTUBI MOTYT CHHTE3UPOBATHCS B OPraHU3ME.
HckitoueHne COCTaBJISIOT TaKHEe HEHACHIIIEHHBIE JKUPHBIE KHUCIOTHI, Kak
AUKO3allIEHTACHOBAs,  JIOKO3areKCacHoBas,  JIMHOJEBAas, JIMHOJIEHOBAas U
apaxuJ0HOBAs, KOTOPbIE JOHKHBI MOCTYNaTh B OPTaHM3M 4YEJIOBEKa C MHUILIEH B
roroBoM Bujie. JIuHOMEBass KUCIOTa B MPUCYTCTBUM THAMWUHA U TMHUPUIOKCUHA
criocoOHa MpeBpalaTbCsi B apaxHIOHOBYIO KHUCJIOTY. YKa3aHHbIE HE3aMEHUMBIE
JKUPHBIE KUCIOTHI BXOJAT B cOocTaB (OoChHOIUNUIO0B WM CIyX,aT B KadyecTBE
MPEANICCTBEHHUKOB (HampuMep, apaxuJoHOBas KHUCJIOTAa) MPOCTArjaHIuHOB,
JEUKOTPUEHOB, TPOMOOKCAHOB U TNPOCTAIMKIWHOB. Ilpu oOTCyTCTBUU WM
HEJIOCTATOYHOM TIOCTYIUICHUM B OpPraHu3M HE3aMEHUMBIX KUPHBIX KHUCIOT Y
yeJoBeKa OTMEUaeTcsl 3aepkKKa pocTa, HapylleHne (PYHKIMU TTOYEK, OTMEUAOTCS
MaTOJIOTUUECKUE M3MEHEHUSI B KOXKE, MOXKET pa3BuUThCA Oecruiogne. OCHOBHBIMU
MUIIEBEIMU UCTOYHUKAMU KUPOB JIJIS1 YeJIOBEKA SIBJSIOTCS: MOJIOKO, MSICO, SIMUHBIN
KEJITOK, CBUHOE CaJi0, KOIMMYEHOCTH, MACO, phi0a, OpeXH, pPacTUTENbHbIE Macla.
buonornyeckas 1EHHOCTh KUPOB  OMpPEAENACTCS OOBIYHO  KOJUYECTBOM
MPUCYTCTBYIOIIUX B HUX HE3aMEHUMBIX >KHPHBIX KHUCJIOT M HMX YCBOSIEMOCTHIO.
OnTUManbHBIM CUYUTAETCS CIAEAYIONIEE COOTHOIIEHUE JKUPHBIX KUCIOT B MUIIEBOM
pallMOHE: HACBIIMICHHBIE >KUPHBIE KUCJIOTHI - 30%, MOHOHEHACHIIICHHBIC THIIA
0J1eMHOBOM KHUCJIOTHI - 60%, monuHeHackIneHabie - 10%. 910 qocTuraercss B ToM
Cllyyae, €CJIM COOTHOIIEHHWE PACTUTEIbHBIX U JKUBOTHBIX J>XHPOB B palliOHE
MUTaHUs COCTaBIsIET 3:7.

JInsi HOpMalbHOTO pOCTa Y Pa3BUTUA PEOCHKY HEOOXOAUMBI TaKkKe
BUTaMHHEI.

ButaMuHBl - 3TO OpraHUYeCKUE COCIUHEHMS, COJIEp)Kallhecss B MPOAYKTax
MUTAaHUS B OTPAHWYEHHBIX KOJMYECTBAX, HO WIPAIOIINE BaXHYI pOJb B
MeTabonm3Me OEIKOB, KUPOB U YTIIEBOJOB, B OCYIIECTBICHUU MHOTOUYMCIEHHBIX
byHKIMI opranu3Ma, B T.4. AJis1 o0pa3oBaHus U OOHOBJICHUS KJIETOK U TKaHel. B



HacTosIIlee BpeMs M3BECTHBI 13 BUTaMHHOB: )upopactBopumsie - A, D, E, K u
BoJopacTBOpuMbIe - B; (Tmamun), B, (pubodnaBun), B¢ (mupumokcun), B,
(mmanokoOanamuH), PP (HuanwH, BKIIIOYAONIMNA HUKOTHHOBYIO KHCJIOTY H
HukotuHamua), C (ackopOuHOBas KucjioTa), (doaueBas kuciora (dosaiuH),
MaHTOTEeHOBas Kwuciora, OunotuH (BuramuH H). Kaxnaelii BuTtamMuH o0Jjagaer
ompeieICHHOW (DYHKIMEH WM KOMIUIEKCOM (yHKIUH. J[TUTEeTbHBIA HEI0CTaTOK
BUTAMHHOB CONPOBOXKIAETCS CHUXKEHHUEM TPYAOCIOCOOHOCTH, YXYIIICHUEM
3I0POBbS M B TSDKEIBIX CIIydasix MOXET NPUBOIAUTH K cMepTH. YeloBeuecKuid
OpraHU3M MOXET B OTPAaHUYEHHBIX KOJIMYECTBAX CUHTE3UPOBATh BUTAMHHBI. TakK,
aMHUHOKHCIIOTa TpUNTO(daH CHocoOHa MpeoOpa3oBBIBATECA B HHUKOTHHOBYIO
KHUCTIOTY, YIbTpauoIeTOBOE OOIy4YeHHE CIOCOOCTBYET OOpa30BaHMIO B KOXKE
BUTaMMHa D, nDOTpeOHOCTh B NUPUAOKCHMHE BO3PACTAET C YBEJIWYEHUEM
coaepkanus Oenka B muile. KuieuHnble OakTepuu 4yeloBEeKa B TEX MM HUHBIX
KOJIMYECTBaX MOTYT MNpPOU3BOAUTH BUTaMHUHBL: K, OMOoTHH, (HOIMEBYIO KHUCIOTY,
[IMaHOKOOAIaMUH, TUPUAOKCUH, MTAHTOTEHOBYIO KUCIOTY, puOOdIaBUH.

PacueTsl moOKa3bIBaIOT, YTO Jaxe caMmblii  COAJlaHCUPOBAaHHBIM U
pa3HOOOpa3HbId  pallMOH, COOTBETCTBYIOIIMM  CpeJHUM  DHepro3arparam,
ne(UIUTeH [0 GOMBIIMHCTBY BUTaMHUHOB Ha 20-30%'°. B mpupo/e He CyIecTByeT
MPOJIYKTa, CIOCOOHOTO OJJTHOBPEMEHHO COJIEPKATh BCE BUTAMUHBI B HEOOXOAUMBIX
konuuectBax. s obecrieueHus opraHuM3Ma BUTAMUHAMHU CIEIYEeT BKJIIOYATh B
MEHIO BCE€ OCHOBHBIE TPYMIIbI MUIIEBLIX MPOAYKTOB (OBOIIU, GPYKTHI U COKH W3
HUX, 3€pPHOBBIE TPOJIYKTHI, MSCO, PbIOYy U MTUIy, MOJOYHBIC MPOIYKTHI,
XKUpocoAepKalue MpoayKThl muTaHusd). CorjacHO COBPEMEHHBIM JIAHHBIM
HamOoJiee akTyaJbHOW NpoOJeMol BO MHOTMX CTpaHax sBIseTcd AeUUUT
TUAaMUHA, HUalKMHa, pudodaaBrHa, (OIMEeBO U ACKOPOMHOBOW KHUCIIOT.

3HaunUTENbHOE OOJIBIIMHCTBO OMOJIOTMYECKH aKTUBHBIX COCIUHEHUM, KpalHe
BAKHBIX JIJIS KU3HU YEJIOBEKA, HE CUHTE3UPYETCs B OpraHu3me. B cBs3u ¢ uem ux
OTHOCAT K HE3aMEHUMBIM (paKTOpaM MHUTAHHS. DTO HCIOJIb3yeMbI€ B KadyeCTBE
OCHOBHBIX TPyNN (PYHKIIMOHAIBHBIX MPOJIYKTOB BHUTAMHHBI, AHTUOKCHUIAHTHI,
I[THKK, wmuHepanbHbIE  BEIIECTBA, IHUINEBBIE  BOJIOKHA, HE3aMEHUMBIC
AMUHOKHUCIIOTHI ¥ OJTUTOCAaXapHIbl.

ButaMuHbl — 0coObIe OCIIKOBBIC BEIIECTBA, OOSCIICUUBAIOIINE B OpraHU3Me
OMOXMMHYECKHE TIPEeBpaIlleHUs, PEaKId, OOMEH BEIIEeCTB, O€3 Yero XU3Hb
HEBO3MOKHA.

ButamMuHbl, CBsI3aHHBIE C PA3IMYHBIMU (PepMEHTAMH, TPUHUMAIOT y4acTHE B
oOecrieuenun opranuszma sHeprueil (B;, B,, PP), OuocunTese u npeBpaiieHun
oenkoB u amuHOKUCIOT (B¢, Bjy), reHernueckoro warepuana KIETOK -
HYKJIEUMHOBBIX KHUCIOT ((oiueBas KHUCIIOTAa), KUPOB U CTEPOMUJIHBIX TOPMOHOB
(maHTOTEHOBAasA KUCJIOTA U OMOTHH). BuTaMuH A y4yacTByeT B 00ecCleUeHUN 3pEHHUS
¥ HE0O0X0oauM 171t JOPMUPOBAHUS CIIM3UCTHIX MOKPOBOB, SIUIEPMUCA, UMMYHHOMN
cuctembl. be3 Buramuaa D HEBO3MOXKHO BCaChIBaHUE KaJbIHS U (OPMUPOBAHUE
ckemera u 3yooB. Burammn K yuactByer B cBepThiBaHMM KpoBH. Camblid

10 )
COopHUK pelentyp OJIfoa ¥ KyJIMHAPHBIX U3JIEIHH JUIS OPraHU3alMy TOPSIYMX 3aBTPAKOB U 00€10B
obyuatomunmes 1-4-x ki1accoB 00111e00pa3oBaTeIbHBIX Opranu3aui, 136 c.



nomynsipHblii BuTamMuH C (ackopOMHOBas KHCIOTa) NPUHUMAET YydyacTHE B
oOpa3oBaHMM OEJIKOB COEJUHUTENBHOM TKaHM - KOJUIaréHa U JJacTHHA,
HEOOXOIUMBIX 1J1s1 (POPMUPOBAHUS COCYJOB, Xpslled, OCTOBOB KocTell. Bmecte ¢
BUTaMUHOM E U [-KapoTMHOM IpH y4yacTUU MHUKpOXJIEMEHTa ceineHa BuTamuH C
oOecnieunBaeT (YHKIIMOHUPOBAHUE AHTHOKCHJAHTHOW CHCTEMBI OpraHU3Ma,
3aIMIIAONIEH KJIETKH OT NOBPEKIAEHUS POIYKTAMU OKHCIEHUS.

Ot nedunmra ButamMmuHoB A, B, C ctpagaroT Koxa, BOJ0Ckl, HOITH. [Ipuunna
— KO>Ka BOJIOCHI U HOTTH HanboJiee YacTo CONMPUKACAIOTCA C BHEITHUMH (PakTOopamu
Cpebl U OKa3bIBalOTCSl HECIIOCOOHBIMM MTPOTUBOCTOATHh TOKCUUYECKUM BEILIECTBAM,
HaxoJAIMMCS B BO3JlyX€ U BoJ€E. B pe3ynbrare oTMedaeTcs MOSBICHUS CYXOCTH U
HIETYIIEHUS! KOXH, TPEUIMHKU Ha ry0ax, yrpeBas Cblllb; JJOMKOCTb M BBINAJCHUE
BOJIOC, UX HCTOHYEHHE M IIOTYCKHEHHE IBETa; JOMKOCTb HOITEH, yTpara HX
IJISTHIIEBOTO CJIOS.

3aMETHO CKa3bIBAa€TCsl HENOCTATOK BUTAMUHOB M HAa COCTOSIHME HEPBHOM
CUCTEMBI, YTO IIPOSIBISETCA Pa3APAKUTEIBHOCTBIO, PACCTPOMCTBOM  CHa,
HEPBHBIMU CpBIBAMHU, COCTOSIHUEM MOAABJICHHOCTU. JlepuuuT BHUTaMHUHOB
CIIOCOOCTBYET HapyLIEHUIO OOMEHHBIX MPOLIECCOB, YTHETAET UMMYHHYIO CUCTEMY,
CHU)XAET COMPOTHUBIISIEMOCTh OPraHn3Ma K MH(PEKIMOHHBIM 3a00JI€BaHUSIM.

C oBomamu ¥ PpyKTaMu MOKHO MOJTy4nuTh BUTAaMUH C, (ONHEBYIO KUCTOTY U
B-xapotuH, octanbHble 10 w3 13 Hambosee BaKHBIX BUTAMHHOB HAXOJATCS B
JIOCTaTOYHO KAJIOPUMHBIX POAYKTax - B MAcCe, pblOe, finax, macie, Xjeoe.

Crnenytonieil cocTaBisolell B MEpeyHe HE3aMEHMMBbIX (DaKTOpOB MHUTAHUS
SBIIIIOTCS MUHEpajbHbIE BellecTBa. MUHEpalibHbIE BEUIECTBAa HEOOXOIUMBI
JUTSl HOPMAJIbHOTO (PYHKIIMOHUPOBAHKSI HUMMYHHOU CHUCTEMBI OpraHU3Ma.

[Tonyuaemble OpraHu3MOM JaK€ B HEOOJBIIOM KOJMYECTBE COCIUHCHUS
Keje3a, Mapraiua, celieHa, KpeMHUsl, pTopa u Ipyrue MUKpO- U MaKPOIJIEMEHTHI
MIPOHUKAIOT YEpPe3 CTEHKH KPOBEHOCHBIX COCYJIOB B BUJE MOHHBIX COCAMHEHHUI U
OKa3bIBAIOT MOIIHOE AaHTUOKCHJIAHTHOE, AHTUTOKCHUYECKOE BO3JCUCTBUE Ha
OpTraHU3M.

MUKpO3JeMEHThl  SIBISIIOTCS  KaTalIW3aTOpaMM MHOTUX OHOXHMHUYECKUX
peakuuii, mpoucTeKaromux B opranusmMe. OHM NOAAEPKUBAKOT THUIPO-
AIIEKTPOJIMTUYECKUIM OallaHC OpraHM3Ma, HOPMAIMU3YIOT KHUCIOTHO-ILEI0OYHOE
pPaBHOBECHE B KUIKOCTHBIX CpPElax OpraHUu3Ma.

Kanpruii - COCTaBIA€T OCHOBY KOCTHOM TKaHUW. IlOBbIIIAaeT 3alllUTHBIC
GYHKIIMM OopraHus3ma, crocoOCTBYET BBIBEICHHIO CTPOHIIMS M CBUHIA U3 KOCTEH,
001a/1aeT aHTUCTPECCOBBIM, aHTHAJIEPTUUECKUM JIEHCTBUEM.

®dochop - HeoOxomuM s noadepxkaHuss  pH-Oamanca.  ®docdopy
NPUHAJICKUT 3HAYUMas pPojb B (YHKIMOHWPOBAHUHU IIEHTPAJbHON HEPBHOMU
CUCTEMBI.

Marnuii - BxoguT B coctaB Oojsiee yem 200 ¢hepMEHTOB, MpU €ro Yy4acTUHU
ocyuiectBisiercs cunre3 JIHK, PHK; ymyumiaer oOMeH BemiecTB B COCyIuCTOMN
CTEHKE, HOpMaJIM3yeT apTepuaibHoe AaBieHue. [Ipyn 1ocTaTouHOM KOJIMYECTBE B
OpraHM3Me MarHus XOpOIIO YyCBaumBaeTcs KanblLuid, (ocdop, Kaiuid, BUTAMUHBI
rpynnel B, C, E. Marauii BbIOMHSAET BaXHYIO (YHKIHMIO B TPO(UIAKTHKE
3a00IeBaHUH TIOYEK U CEep/Iia.



Kanuii - ctumynupyer nepefgadyy HEPBHBIX HMITYJIBCOB, HEOOXOAUMBIX IS
HOPMaJIbHOI'O COKpALIEHMs MBI, B TOM YHCJIE W MBIIBI CEpALA, PEryJIUpyeT
CEpACUHBII PUTM, OJAEPKUBAET HOPMAIBbHYIO (DYHKIMIO TOYEK M TOPMOHAJIbHBIHI
OamaHC HAJIOYEUYHUKOB, OOMEH BewmecTB B Koxe. CoeauHEeHus Kajaus
CHOCOOCTBYIOT YCHJIEHHIO TKaHEBOTO JbIXaHWs B MUTOXOHJPHSAX KieTok. Kammii
SBJIIETCS ~ OCHOBHBIM  DHEPre€THMUECKHM  MMHEpPAJIOM,  O0eCHeuMBAIOIIUM
HOpPMAaJIbHYIO paOOTy MBIIII U CEPALIA.

Hatpwuii - perynupyer OCMOTHYECKOE JTaBJICHUE B KIIETKE, MOBBIIIAET TOHYC
COCYIUCTOM CTEHKH. BBINOIHSAET BaXKHYIO pOJb B MPOLECCE AETOKCUKALNUN KOXKH,
OYUIIICHUS TIOP, YCUIICHUS IbIXaTeIbHON (YHKIIUU KOXKHU.

[{uHK - ABISETCS OCHOBHBIM MHHEpAJIOM JUIsi (JOPMHUPOBAHUS aMHUHOKHUCIIOT,
y4acTByeT B  TIOCTPOEHMM  BCEX  KJIETOK  OpraHu3Ma, CIIOCOOCTBYET
IPOJIOHTUPOBAHHOMY JIEMCTBHIO HWHCYJIMHA. BmecTte ¢ XpoMOM TOBBIIIAET
3¢ (EeKTUBHOCTh MHCYJIMHA, CIOCOOCTBYET OTJIOXKEHHUIO TIJIMKOT€Ha B IE€YEHH.
o0alaeT aHTUAJUIEPTUYECKUM JEHCTBHEM.

XKene3o - aHTMaHEMHUYECKUN MMHEpaJ, BXOAUT B MOJIEKYJIY IeMOIJoOuHa,
y4acTBYET B OKCUT€HAIIMH KJIETOK, YCBAUBAETCSI OPraHU3MOM TOJIBKO IPU HAITUYHN
ButamMrHOB C 1 E.

Mapraneny - yyacTByeT B CTUMYJBSIIMM TUIO(PU3apHO-HAANOYEUHUKOBON
CUCTEMbI, B CHUHTE3€¢ (PEPMEHTOB, YCHJIMBAET MOIJIOIIEHUE TJIHOKO3bl KIETKOH,
perynmupyet ¢pynkuuu [HHC.

KpeMHuii - BBINONHSAET BAXHYI pPOJb B MNPOPUIAKTUKE PpPa3BUTHUSA
CKJIEPOTUYECKHUX MPOLECCOB U 3a00JIEBAHHMI OMOPHO-IBUTATEIBHOTO allapara,
YIIy4IIaeT (PYHKIUIO CTPYKTYPHBIX 3JIEMEHTOB KOKH, BOJIOC, HOTTEH.

Menp - NOBBIIIAET YMCTBEHHYIO aKTUBHOCTD, MBIIIEYHBII TOHYC, PETYJIUPYET
NUTMEHTHBIA OOMEH, TMOBBIIIAET YCBOSIEMOCTh JKE€J€3a 3a CYET YIYUIICHHS

KpOBOOOpAIIICHHUS.

Cenen - CHIKAaeT PHUCK  COCYIUCTHIX  3a00JIEBaHMM,  IMOBBIIIACT
COMPOTHUBJISIEMOCTh OPTaHU3MA, YIy4IlIaeT KPOBOCHAOKEHNE KOXKHU.

Mon — BXOOMT B COCTAB TOPMOHA IUTOBHIHON JKeNe3bl THUPOKCHHA.

ObecnieunBaeT yCTOWYMBOCTh OpraHM3Ma K MOBpPEXAAIONUM (pakTopaM BHEIIHEH
Cpellbl, YBEJIMYMUBAECT CIOCOOHOCTH JIEHKOIMTOB pa3pyliarh OOJIE3HETBOPHBIC
MUKpPOOPTaHU3MBI, ONPEENISIET BO MHOTOM YMCTBEHHBIE criocoOHOCTH. OTHUM U3
OCHOBHBIX HCTOYHMKOB HOJa B MUTAHUM HACEJIICHUS SBISAETCA MUIIEBas
HonupoBanHas conb. B 2019 r. Obuia BHeceHa NoNpaBKa B JEHCTBYIOLIUE
CaHWUTapHbIE HOPMBI U MpaBuUIIa, ONPEICIUBIIAs 005S3aTEIHLHOCTh UCIIOIB30BAHUS B
o0pa3zoBaTeIbHBIX OPraHU3aIUIX MPU TPUTOTOBICHUH OJIF0] HOAUPOBAHHOMN COJIH.
DKCHEPUMEHTAJbHBIE HCCJIEAOBAHUS CBOWCTB HOJaTra Kajaus B MHUIIEBOU
WOJMPOBAHHON COJM TOJATBEPAWIM €€ YCTOWYMBOCTh TMPU KHUISYCHUU B
HEWUTpPaIbHOM M TMOJKHCICHHOW Cpelie B MOJICNbHBIX YCIOBUAX. DTO TO3BOJISET
cleNaTh BBIBOJ 00 OXHIAEMOM TIOJIOKUTEILHOM MpodruiakTuaeckom 3¢ dexTe
nepexofa Ha WOJUPOBAHHYIO COJIb TPU MPUTOTOBICHUH OO B JETCKUX
OpPraHW30BaHHBIX KOJJICKTUBAX.

®dTop - MOHBI PTOpa YCHIHMBAIOT TJIOTHOCTh KOCTHOTO ammapara, YCUIUBAIOT
BCAChIBAHUE KaJIbLIHS.



XJ0pUAbI - UTPAIOT POJb PETYISITOPOB BOJHO-COJIEBOTO OOMEHa B KIIETKE,
noaacpKuBas HOPMAJIbHOC OCMOTHYECCKOC JaBJICHUC, H€O6XO,III/IMI>I JJI
IMPOAYKIHNH JKCIITYJOYHOT'O COKA.

CpCI[I/I BCEX HEC3aAMCHUMBIX q)aKTOPOB IUTaHUd HauOoJiee 3HAYUMBIMU
ABJIAIOTCS MOJIMHEHachlmeHHble kupHble KucaoTel (I[THXK). Onu
OKAa3bIBAKOT IIOJIOKUTCIIBHOC ,ZLGI?ICTBI/I@ Ha J'II/IHI/I,ZIHI)II\/'I CIICKTp, ICMOCTAa3 H
¢budpunonus kposu. [THXKK odeHs naOuiIbHBI, MOITOMY HY)KHO YUYHUTHIBATh, YTO
yBenuueHue mocrymienus B opranusm  [IHXKK  nmomxnO — 00si3aTtenbHO
COIIPOBOXKAATHCA OOINOJIHUTCIIbHBIM BBCACHHCM BHUTAMHWHA E, T.K. aKTHUBallus
JIUTIUAHOTO oOMeHa COIIPOBOKIAACTCA I/IHTGHCI/I(I)HK&HI/Ieﬁ OKHUCJIUTCIbHBIX
npoueccoB B MemOpaHax kietok. [Ipu 3tom Ha kaxaeii rpamm [THXKK numm B
opraHusM JoJkeH nocrynath 1,0 Mr ButamuHa E.

B nuuiesbiX BewecTtBaxXx oAHOBpPeEMEHHO NMPUCYTCTBYHOT HE OAMH, HE ABa, 4a
AECATKM U COTHU MUKPOHYTPUEHTOB, M Ne4yebHO-NpoPUNaKTUYECKNE CBOMCTBA
NUWM ONpeaenalTca OTHIAb He npocto 6uonormyeckmmn  addpektamm
oTAeNIbHbIX MUKPOHYTPUEHTOB, a ABAAKOTCA pPE3y/bTaTOM KOMMNIEKCHOIo
B3aMMO,ﬂ,eVICTBMFI mexay HUMn.

basosble ¢usmnonormyeckme GyHKUMM  MUKPOHYTPUEHTOB: peayrauus
XUpoeoz2o, yernesodHo20, b6erikogoeo U MUHepasibHo20  0bMeHa;
onmumu3ayusi akmueHocmu ¢bepMeHMHbIX cucmeM; aHmuokcudaHmHas
3awuma,; obecriedeHue rpouecco8 Kriemo4yHoao ObixaHusl; rnodoepxxaHue
anekmponiumHo2o  banaHca;  rnoddepxxaHue  KUCITOMHO-WEI04YHO20
pasHosecusi; 20pMOHONodobHoe delicmeaue; pea2yrnsayus pernpooyKmueHouU
yHKUUU U npoueccoe amMmbpuozseHe3a; peaynAuus  akmugHocmu
UMMYHHOU cucmeMbl; ydacmue 8 ripoyeccax Kpo8emeopeHUs; peaynsayus
ceepmblgaeMocmu  Kposu, peaynsyusi e8o3byoumocmu MuoKapda U
cocyoucmoeo MmoOHyca,  peayrnauusi  HepeHou oesmesibHoCmu;
CMpyKmypHoe U ¢byHKUUOHarbHoe obecriedeHue oropHo-08u2ameribHO20
annapama; CUuHme3 CcoedQUHUMesIbHOU mKaHUu, peaynayusi npoyeccos
Odemokcukauyuu u buompaHcpopmayuu KceHobuomukos; rnodoepxxaHue
ecmecmeeHHOU KUWeYHOU MUKPOGIIophbI.

[TumeBbie 100aBKH — CTPYKTYpPHBIE KOMIIOHEHTHI MUIIEBBIX MPOIYKTOB, HE
yrIOTpe6JI$I€MI>I€ KaK CaMOCTOSITEIbHBIN HHHIGBOﬁ MMPOAYKT WUJIN KOMIIOHCHT ITHIIH,
HO J00aBisieMble Ha JTamax MPOU3BOJCTBA, XPAHCHHS, TPAHCIIOPTUPOBKHU
MMUOICBOTO IIPOAYKTA J[UIA YIYUIICHUSA WIN O6H€F‘-ICHI/I$I IMPONU3BOACTBCHHOI'O
nmponecca HJINM OTACIBbHBIX onepaunﬁ, YBCIINYCHUSA CTOUKOCTH MMpoaAyKTa K
pa3auYHBIM BHJAM IOPYH, COXPAHEHHSA CTPYKTYPHI M BHEIIHETO BHUJA IPOIYKTa
HJIIN HAMCPCHHOI'0 MU3MCHCHHUA OPraHOJICIITHYCCKUX CBOMCTB. HI/IHICBBIC )106aBKI/I
MOAPA3EIAIOTCS Ha PEryJIUPYIONIMe BKYC MPOAYKTa (apoMaTH3aTOPhl, BKYCOBBIC
N00aBKH, TMOJCHAIIMBAIOIINE BEIIECTBA, KUCIOTHl U PETYJSTOPhl KUCIOTHOCTH);
yIIyYIIaoIe BHEIIHUN BUJ MPOAYKTa (KpacuTeNH, CTa0MIM3aTOPbl OKPACKH);
peryJupyrommue KOHCUCTEHIIMI0 H  (opMUpYIOIIUE TEKCTypy (3aryCTUTEINH,
resieo0pa3oBaTeNd, CTa0UIN3aTOPhI, AMYJIbIraTOPhl); MOBBIMIAIOIINE COXPAHHOCTD
MPOAYKTOB MUTAHHS W YBEIWYUBAIOIIME CPOKH MX XpaHeHHs (kKoHcepBaHThI). K



MUIIEBBIM J0OABKaM HE OTHOCST COCIMHEHUS, TIOBBIIAONINE MHUIIECBYIO IIEHHOCTh
MPOJIYKTOB MHUTAHUS, HAIPUMEP, BUTAMHHBI, MUKPOJIEMEHTbI, aMUHOKHUCIIOTHI.
[[Iupokoe UCHONb30BaHUE TMHUIIEBBIX JO0ABOK MPOU3BOJUTEISIMU MHUIIEBBIX
MPOJYKTOB ONPENESAETCS CTPEMIICHUEM - YBEJIMUUTHh CPOK COXPAHEHMsSI KayecTBa
MUIIEBBIX MPOIYKTOB, B TOM YHCIIE CKOPOMOPTSIIUXCSA U ObICTPO YE€PCTBEIOIIUX B
YCIOBUSIX ~ HEOOXOJAMMOCTH WX TEPEBO3KM Ha  OOJbIIME  PACCTOSIHUS;
YIOBIETBOPUTh  MOTPEOUTENSI BBICOKMMH M HACHIIICHHBIMH  BKYCOBBIMHU
KaueCTBaMM TMPOAYKTA CBSI3aHO C  HCIOJb30BAHMEM apoOMaTU3aTOpPOB U
KpacHUTENe; CO3aHUE HOBBIX BHUJOB IHILIEBBIX MNPOIYKTOB, OTBEYAIOIIUX
COBPEMCHHBIM TPEOOBAaHUSM HAYKH O MHUTAHWH (HU3KOKAJIOPWHBIC MPOTYKTHI,
UMUTATOPHI TPOAYKTOB) - 3TO CBS3aHO C HMCIOJIB30BAaHUEM TMHINEBBIX T00ABOK,
PETrYJIUPYIOMUX KOHCUCTEHIUIO MUIIEBBIX MPOIYKTOB.

EBponelickum CoBeroM pa3paboraHa cucteMa HUGPOBON Koaudukaimu
MUIIEBBIX J00aBOK ¢ juTepoil «E». Ona BkimodeHa B koaekc BO3-OAO mis
MUIIEBbIX MPOAYKTOB KaK MEXIyHapoaHas IudpoBas cucremMa Koauukanuu
nUIIeBbIX 100aBoK. Kaxmaol u3 muineBbIX J00ABOK MPHUCBOCH IU(MPOBOM Tpex-
WM 4YeThIpEX3HAuHbld HOMep. Homep Mapkupyercss B COUYETaHMM C HAa3BaHUEM
(GYHKIMOHATIBHOTO KJacca, OTPaXKAIOIIETO TPYIIUPOBKY MHUIIEBBIX J00aBOK I1O
TEeXHOJIOTUYeCKUM (yHKIMsAM (moakiaccaMm). Hamuuuve B TMHUIIEBOM MPOAYKTE
MUIIEBBIX 100aBOK JIOKHO OBITh YKa3aHO HAa MAPKUPOBOYHOM sipiibike. CoriacHo
MPEUIOKEHHOU cucteMe HU@poBoi KoAU(UKAIMU THIIEBBIX T00aBOK, HX
KJ1IaccuUKaIus BBITISIAT ClIeyIomUM o0pa3oM (ocHoBHBIE rpynibl): E100-E199
— kpacutenu; E200-E299 — koncepsanter; E300-E399 antmokcumantsr; E400-
E499 - crabunuzaropsl koHcucteHuuu; E450-E499 — smyneratopsr; ES00-E599 -
PETYJISATOPHl KUCIOTHOCTH, paspbixiautenn; E600- E699 - ycunurenn Bkyca u
apomara; E700-E899 — 3zanacubie nanekcel; E900-E999 - rmasupyromue areHTsl,
YIIy4IIATENN XJjieha.

Cnucox 00nonHumenvHoIl 1umepanmypslt no meme:

1. ABuun A.Il, JXKaBoponkoB A.A., Pumi M.A. MHuUKpO3IEMEHTO3bI
YeJioBeKa: ITHOJIOTUs, Kiaccudukaius, opranonarosorus. - M. - 1991.- c.

2. Apcennesa T.II., bapanoBa M.B OcHoBHBIC BeliecTBa i 0OOTaIieHus
npoaykToB ntutanus // [umesas npombinieHHOCTh. - 2007. - Nel. — C. 6-8.

3. borateipeB A.H., IlpsanunukoBa H.C., MakeeBa N.A. HarypanbHbie
IPOJAYKTHI MUTAaHUS - 340pOoBbe Hauuu // IluiieBas mpombllieHHOCTh. - 2017. -
Ne8. — C. 26-29.

4. bopoBuk Tareana OnyapnoBHa, CemenoBa H. H., CremanoBa T. H.
COanaHcupoOBaHHOE TMHMTAHHUE JIE€Ted OCHOBAa 3J0pOBOro oOpasza Ku3Hu //
[lequatpuueckas dapmakosorus. - 2010. - Ne3. — C. 82-87.

5. Jumurpues A.Jl, MuxeeBa E.A. Borpockl kauecTBa NUTaHUS HACETICHUS
U pernoHaibHbIe TTpo0IemMbl ux pemienus // Bectauk Poccuiickoro yHuBepcureTa
koomneparuu. — 2014. - Ne 1 (15). C. 128-132.

6. 3unuyk B.B. ®wusunonoruueckue ocHOBbl mnuTaHus // Kypnan
['pomHEHCKOTO TOCYAapCTBEHHOTO MEAMIIMHCKOro yHuBepcutera. -2014. - No
3(47). - C. 140-143.

7. 3ynbkapuaeB T.P., MypsiceBa E.H., Topuna O.B., 3ynskapnaeBa A.T.



31M0poBO€ THMTAHWE: HOBBIE TMOAXOABl K HOPMHUPOBAHUIO (PU3HOIOTUIECKUX
NOTpeOHOCTE B DHHEPruM M MHINEBBIX BEIIECTBAX IS Pa3IUYHBIX TPy
HaceneHust Poccuiickoit @eneparnuu // MeaunmHckuii BeCTHUK baiikoprocraHa.-
2011.- T. 5.- C.150-154.

8. Kogpennora B.M., Pucuuk /I.B. BuTamMuHHO-MHHEpaTbHbIE KOMILJIECKCHI
JUISL IETe B MEPHOJT aKTUBHOM COLMAIbHOM ajmantanuu // MeauImHCKui CoBeT. —
2018. - Ne 2. — C. 52-57.

9. Komenmoa B.M., HamazoBa-bapanosa JI.C., Maxkapoa C.I.
HamnonanpHast mporpaMMa IO ONTHUMHU3AIMK OOCCTICUCHHOCTH BUTAMUHAMH W
MUHEpaIbHBIMA BemecTBamMu aetel Poccum. Kpatkuit 0030p mokymenta //
[Meguarpuueckas Gpapmakoiorus. —2017. -Ne 6(14). - C. 478-493.

10. KonoBanos K.JI., Illyn6aesa M.T., Mycuna O.H. IlumeBsie BemecTBa
)KUBOTHOTO U PACTUTEJIBHOTO TMPOUCXOXKJICHUS JJIsi 37A0pOBOro TUTaHUs //
[TumeBast mpombinieHHOCTb. 2008. - Ne8. - C. 10-12.

11. Kocenko M.M. MukpoHyTpueHTH H 3710pOBbe aeTei // Bompocs
coBpemeHHoi neguatpun. — 2011. - Ne 6 (10). - C. 179-185.

12. Kympun; B. A., Umbixanosa B. b., Kpsutoa U. B. Tlpo6nema nedunura
HYTPUEHTOB U BO3MOXKHOCTh €€ pEIICHHs] MyTeM OOOTaleHusi MaKapOHHBIX
uznenuit // HaunonanpHas (Bcepoccuiickas) HayqHO-TIpaKTUYecKass KoH(hepeHus
«IIpupogHbie pecypchl, X COBPEMEHHOE COCTOSIHHE, OXpaHa, MPOMBICIOBOE M
TEXHUYECKOE UCITOIb30Banuey. -2019. - Ne X. — C. 209-213.

13. JlapuonoBa T.K., bakupoB A.b., [daykaes P.A. Ouenka nuraHus
B3pocioro HaceneHus: PecnyOnuku bamkoprocran // Bompockl nmutanus. 2018.
No5. —C. 37-42.

14. MP 2.3.1.2432-08 «Hopmbl pu3HOIOTHYECKUX TOTPEOHOCTEN B SHEPTUH
M TIUIIEBBIX BEIIECTBAX JUIsl Ppa3jIM4HBIX Tpynn HaceneHus Poccuiickoi
Oenepaunmn». Mertoauueckue pekomeHgauuu: -M.: DenepanbHblil LEHTP TMTUECHBI
u snuaemuonoruu Pocotpeduanzopa, 2009. — 36 c.

15. Iletpenko A.C., ITonomapeBa M.H, CyxanoB b.II. 3akoHopareinbHOE
peryiaupoBaHue oOOpalieHus: OWOJIOTMYECKH aKTUBHBIX J00aBOK K THIIE B
eBporeiickom Coro3ze M OTAeNnbHbIX cTpaHax Espombl. Yacte 1 // Bompoch
nutanus. - 2014. - Ne3. - C. 32-40.

16. CKkanbHbii A.B. MunKkpoanemeHTbl: 604p0CTb, 340POBbE, AOATONETUE.-
N3a. «OHMKe 21 Bek».- M.- 2010.-288c.

17. Cxanbubiii A.B. XuMuueckue 3J1€MEHTbl B (PU3UOJIOTUU U SKOJOTUHU
yenoBeka.- M3a. «Onukc 21 Bex».- M.- 2004.- 216c.

18. Tapmaesa WN.1YO, IpipenkanoBa H.A., boeBa A.B. Coaepkanue Makpo-
¥ MHUKPODJIEMEHTOB B pannoHe nutanus jaereit // bromierenr BCHI[ CO PAMH. -
2013.- Ne3. — C. 140-143.

19. Tyrenssin B.A., Tlo3usakoBckuii B.M., IlapamonoBa E.C. AxTyanbHble
BOIIPOCHl TUTHEHBbl MHUTAHUA: COCTOSIHUE M TEPCHEKTHBBI HUCIOJIb30BaHUS
MPOAYKTOB CHEIUAIbHOIO Ha3HaueHus, B ToMm uyucie BAJ[, B mnurtaHuu
coBpeMeHHoro uenoBeka // Menununa B Kyszb6acce. — 2005. - No 2. - C. 25-29.

4.2.4. Tema Ne 4 «Kpuruuecku 3HaAa4YUMble HYTPHEHTHI B Pa3JIHYHBIX



rpynnax npoayKToB»

Heab: O3HaKOMUTBHCS C BPEIHBIMU JJIS 30POBbS KOMIIOHEHTAMU MMUTAHUS

JUISI  MOTHBHPOBAHHOTO  COKpallleHHs HMX KOJMYeCTBA B  €KEJHEBHOM

yIOTPEOJICHHUH.

KoHTpoJibHBbIE BONPOCHI:
KoHTpoJibHBbIE BONPOCHI:

. UTo moHMMaeTCs oI KPUTUYECKHU 3HAUUMBIMU MTPOTyKTaMu?

OCHOBHBIE HCTOYHUKH MOCTYIUIEHUSI CKPBITOM COJM B OPraHU3M, KaKkue
3a00J1eBaHUS MOTYT OBITh CIPOBOLIMPOBAHBI MOBBIIIIEHHBIM COACPKAHUEM
COJIH, IOTPEOIIEMOH C MUIIEBBIMH MPOIYKTaMH U Oirogamu’?

3. OCHOBHBIE UCTOYHUKH MOCTYIUIEHHS CKPBITOTO Caxapa B OPraHu3M, Kakue
3a00J1eBaHUSI MOTYT OBITh CIIPOBOLIMPOBAHBI MOBBIIIEHHBIM COAEPKAHUEM
caxapa, HoTpedJIIeMOro ¢ MUILIEBBIMU IPOIYKTaMU U OJIF01aMu?

4. OCHOBHbBIE HICTOYHHUKH MTOCTYTUICHUSI B OPIaHU3M HACBIIICHHBIX KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, KaKKe 3a00JIeBaHUs MOTYT OBITh
CIIPOBOIIMPOBAHBI MOBBIIIEHHBIM COJIEPKAHUEM HACBIIICHHBIX KUPOB U
TPaHCU30MEPOB KUPHBIX KUCIIOT, MOTPEOISIEMBIX C MUIIEBBIMU TTPOTYKTAMU
u Omonamu?

5. Kakue MeponpusiTisi MOTYyT OBJIUSATh HA CHMXKEHUE B MEHIO COAEPKaHUS
KPUTHYECKU 3HAYUMBbIX HyTPUEHTOB?

N —

CnpaBo4Hble MaTepHAJIbI 10 TEMe:

['oBopst 0 310pOBOM MUTAHUU OOJIBIIOE BHUMAHUE YACIAETCS COKPAIICHUIO
NnOTpeOJICHUsT COJIM, caxapa, >KUPOB KUBOTHOTO MPOUCXOXKJCHHS, B TOM YHUCIE
MPOAYKTOB UX COJACPKAIIUX.

HyTtpueHTtsl, oOka3bIBarollue HETATUBHOE BO3JCHMCTBHE Ha 3I0pPOBbE U
TpeOyIoIMe perjaMeHTallud TPeACIbHBIX 3HAYEHWHM TIOJIYyYMSId Ha3BaHHE
KPUTHUYECKH 3HAYMMBIX HYTPHEHTOB.

[Ipu »>TOM HEOOXOAUMO HYETKO MOHMMATh KakKWe MPOAYThI HECYT B cebe
CKPBITYIO YyIpO3y.

HapamuBanue mpon3BoACcTBa MUIIEBLIX IPOIYKTOB TIIYOOKOH MepepadoTKH,
ObIcTpas ypOaHu3aIys U U3MEHEHHE 00pa3a )KM3HU MEHSIOT TeHJICHIIMU B 00J1aCTH
nuTanus. J[OCTymHOCTP M 1IEHOBAs MPUEMIIEMOCTh NPOAYKTOB, MPOIICAIINX
IyOOKYI0 TEXHOJIOTMUECKYIO TMepepadOTKy, TMOBbIIaTCs. Bo BceM Mupe
HaceJICHHE MOoTpeOIIsieT Bce 0OJIbIle BHICOKOKATOPUMHON MHUILUA CO 3HAYUTEIbHBIM
COAEP>KaHUEM HACBIILICHHBIX )KUPOB, TPAHCKHUPOB, CAXapPOB U COJIH.

Conp  sBHsIETCSI OCHOBHBIM HCTOYHUKOM Hatpus. M30bITOK HaTpus
CONPOBOXJAETCS ~ MOBBIIICHHMEM  KPOBSIHOIO  JIaBJIC€HUS,  IOBBIIICHHBIM
HaIpsHKEHUEM B pab0Te CEPICUHO-COCYAUCTON CUCTEMbI, HAKOTIJICHUEM >KUIKOCTH
B OpraHusMe, HapylIieHHEM OOMEHa  BEIIeCTB, COMPOBOXKIAIOIIETOCS
dhopMupoBaHHEM U30BITOYHOM Macchl Tena. HaTpuii B 3HAYNTEIBLHBIX KOJIUISCTBAX
COJICPKUTCS B TPOMYKTAaX IMOBCEIHEBHOTO YMOTPEOJCHHS - B MOJIOKE, MJCe,
XJ1€000YIOUHBIX H3JENUSIX, MSICOMPOAYKTAaX, CHEKOBOW MPOMYKIIMH, a TaKKe BO
BKYCOBBIX JT0OaBKax K muIe (COychl, MpUmpansl). HaTpuili comepxutcst Takke B
rIyTaMaTe HaTPHs, KOTOPBIM MHUPOKO MCIOIL3YETCS B KAUECTBE MHUIIEBOM T0OABKU



BO MHOTHIX PETHOHAX MHpA.

Ponp mepepaboTaHHBIX MHINEBBIX IPOJYKTOB KaK HCTOYHHKA COJM B
panroHe OOBSICHICTCS TEM, UTO COJCpXKaHUE COJM B HMX OCOOCHHO BBICOKO, a
TaK)K€ TEM, YTO OHHM TOTPEOJISIFOTCA 4YacTo W B OoJbIIMX KojmdecTBax. BO3
PEKOMEHJIyeT B3pPOCJBIM MOTPEONIATh HE Oojiee 5T colid B JACHL (UyTh MCHBIIC
ONHOW YaiHOW moxku). s gereid B Bo3pacTe OoT AByX g0 15 mer BO3
PEKOMEHIyeT KOPPEKTHPOBATh PEKOMEHJIOBAHHOE MaKCHMAaJIbHOE IOTPEOJICHHE
COJM B CTOPOHY YMCHBIIECHUS HCXOJ W3 HUX TNOTPEOHOCTEH B SHEPrUU II0
CPaBHEHUIO C B3POCIIBIMH, YTO COOTBETCTBEHHO COCTaBIISACT 3-5 T/CyTKH.

JUiss  pemieHust riao0ajdbHOM 3aJadyd 1O CHUKEHUIO 3a00JIEBa€MOCTH
HACeJICHUSI OXXUPEHHEM, OOJIE3HSIMU CHCTEMBI KpPOBOOOpAIICHHS, HApIIy C
MIPOYUMHU MEPOTIPUATUSIMH OOJIBIIIOEC 3HAYCHUE WMEET COKpAIICHHUE MOTPEOICHUS
comu. Jns peanu3anuu 3TOM 3aaud Ha NOMYJISILUUOHHOM YPOBHE HEOOXOIUMO
NPOBEJICHUE TUIAHOMEPHOH pabOThI MO TMEPECMOTPY TEXHOJOTHYECKHX KapT M
COKpAIllCHHEM B TEXHOJIOTMH TIPUTOTOBJICHHS OJIFOJ COJIM, TIOBBIIICHHE B
CTPYKType TTUTaHus GPYKTOB U OBOIIEH, IIMPOKOE HHPOPMHUPOBAHUE HACECIICHUS O
JaHHOW TmpoOjeMe W ee MpUYMHAX. B OMallHuX YCIOBHSAX IIEIeCO00pa3HO
MIOCTEIIEHHO COKpAIlaTh KOJWYECTBO BHOCHUMOW B OJf0Jja TIPU MPUTOTOBIICHUU
coii, yopaTh ¢ 00€IEeHHOTO CTOJIa COJIOHKY, MPU (OPMUPOBAHUN MECHIO OTIAaBaTh
NPUOPHUTET C HU3KUM cojepkanueM Hatpus. ClielyeT OTMETHUTh, YTO BKYCOBBIE
pEelenTophl YeNOBeKa K IMOHMKCHHOMY TIOTPEOJICHUIO COJIM  aalTHPYIOTCS
MTOCTETICHHO, TTPUOTKPHIBAst 00JIee MUPOKHI THAIa30H BKYCOB.

Hmaxk, ocHO8HbIMU UCTOYHUKAMU NOCMYNIIEHUSL HAmpusl (NOBAPEHHOU COJlU)
8 OP2AHU3M Uel08eKa AGIAIOMC Xieh U X1eOHble NpoOJyKmbl, KONOACHbIe U30eus U
MSICHble KOHCEP8bl, CblPpbl, KOHCEPBUPOBAHHbBIE O0B0WU U CONEHbS, COJIeHAsl U
KOnueHas pulOHas NPoOyKYusl, a maxxice npooyKkmol Oblcmpo2o numanus (gacm-
@y0) u paznuunvie KOMOUHUPOBAHHbBIE NPOOYKMUbL (COYCbI, Kemuynvl U Op.).
Cooepoicanue Hampusi 8 X1eb6o0yI0uHbIX U30enusx Koaeoaemcs om 246 oo 499
me/100 2. Msachvie xoncepsvl coodepocam om 400 me oo .800 me/100z (Ons
bonvuuncmea - okono 600 me/2), eapenvie konbachvie uzdeauss om 800 oo 1000
me/100e, sapeno- u cvipoxonuenvie 1500- 2000 me/100 2. Osownvie KOHCEPBbL U
conenvst cooepaxcam om 600 oo 1100 me/100 2 nampus. Cooepaicanue nampus 8
PpouloHbIX KoHCcepeax cocmasnsiem 540-700 me/100 2, 6 konuernoii pvibe - oo 1000
Mme, a 6 coneHot - bonee 4900 me/100 2. B nopyuu nekomopwix npodykmos gacm-
@dyoa moocem codepaxcamvcss 0o 1000 me nampus na 100 ep. npodykma.
Dusuonoeuueckas nompedHocmo 8 Hampuu 0151 oemell cocmasnsem om 200 0o
1 300 me/cym. (cnedyem ommemums, umMoO HAMPUL SAGIAEMCA  BANCHEUUUUM
OUOCEHHBIM IJIEMEHMOM, He0OX00UMbIM OJis1 NOOOEPHCAHUSL BOOHO-UJETIOUHO20
bananca, nepeoauu HEPEHHLIX UMNYILCO8, HOPMAILHO20 QYHKYUOHUPOBAHUS
KJIeMmOK).

OCHOBHLIMU  UCMOYHUKAMU O00OABNIEHHBIX CAXAPO8 SGIAIOMCA MYYHbLE
KOHOUmepcKue  uzoeius, mopmvl U  NUPOJICHble, KOHGpemvl,  claoKue
KUCTOMOJIOUHblE NPOOYKMbL U MBOPONCHblE U30eNUs], CAAOKUe 0e3aIK020NbHble
Hanumxu, HeKkmapwl U cokocooepxcawue Hanumxu. 11o0 0obasnennvim caxapom,
KOMOpPbILL makxice ciledyem Y4umvleams npu QOpMUpo8anuu MeHw cledyem



HOHUMAmMb 6ce BUObl NPOCMbIX V2lle80008 (caxaposd, CUponsl, KpaxmaibHas
namoxa, meo u 0p.), GHOCUMblE 8 NUWEBOU NPOOYKM Ol NPUOAHUSL CILAOKO20
8Kyca.

B coomsemcmesuu c oeticmsyrowumu ' OCTamu 6 cocmage neuenwvs modxrcem
cooepaxcamovcss om 20 oo 45 2/100 e caxapa, 6 kongemax 65-75 2/100 e, &
nupooichvix u mopmax om 30 oo 65 2/100 2. Kucromonounvle npooykmsl, maxue
Kak uocypmul ¢ppykmosvie om 6 0o 14 2/100 e, tiocypmul numvesvle 7-15 2/100 e.
CywecmseHuwiii 6K1a0 8 nompedienue caxapa HOcAm 0e3aIK020bHble HANUMKU,
Kkomopule codepoicam 5-12 2/100 e caxapa, a maxdxce coxogas NpoOyKyus u
nekmapwl - om 10 0o 35 2/100 a.

Ynompebnenue caxapa (8 uucmom sude u 8 cocmase npooyKmos u 0.1100) 6
Konuuecmseax oonee 40 2/cymku cywjecmeeHHO nogvluiaem pucku GopmupoeaHus
U30bLIMOYHOU MACCbl mend, OOesHell cucmembl Kpo8ooOpawjeHus, HapyuleHutl
BOCNPUUMYUBOCIU K UHCYIUHY U JIenMmuHy, yxyouieHus namamu, xapuecy. BO3
pexkomenoyem oepanuyums nompebieHue caxapa 6 20 2/cym. (2 cmonogvle
JIOJICKUL).

IIpobrema Kkapueca Xopouwio 3HAKOMA B6CeM, HAYUHASL Ve ¢ O0emcKO20
so3pacma. H3zeecmmno, umo 6axmepuu pomogou NoioCmu RUMAaomcs npocmulmu
caxapamu. B pesynomame ux owcuznedesmenvHocmu 0Opazyemcs KUcCioma,
paspywaowas 3yOHYI0 dIMATb U OeHMUH, YMO NO8bIUAem PUCKU GOPMUPOBAHUS]
Kapueca.

I'opmon  nemmum Hecem  ungopmayuio 6 M03208Y10 MKAHbL 00
YO081eMBOPEHHOCNU CbEOEHHOU Nnuwel U Gvl3vléaem 6 OpeaHuzmMe Yy8Cmeo
Hacvlwyenus. Ppykmosa npensmcmeyem nonadanuio J1enmuHa 6 Mo3e U co30aém
UCKYCCMBEHHOe 4y8CMB0 20100d. Y 1t00ell ¢ pe3ucCmeHmHOCHbIO K JIeNMuHy Mo3e
He NoJy4aem HYHICHO20 CUSHANLA, NOIMOMY UM CIOANCHEe KOHMPOIUPO8Ams CE0U
annemum. Hccneoosanus Ha Kpvicax NOKA3AMU, YMO Y HCUBOMHBIX, KOMOpble
ynompebnsitom hpykmo3sy, evipabamvieaemcs Oovule Tenmuna, 4em oovluHo. B
pe3yibmame, 4y8CMEUMENbHOCMb OP2AHUSMA K HEeMY CHUMNCAEMCs, JHCUBOMHbLE
nocmosauHo xomam ecmo. Kozcoa ¢pykmo3sy youpanu uz payuora Kpwvic, ypoeeHsb
JIENMUHA 8036PAWAIICSL 8 HOPMY, ANNEMUm CMAOUIUUPYemCs.

H3nuwnee esxceonesnoe ynompebieHue caxapa CyuwjecmeeHHo Nosbluidem
pucku  gopmuposanus caxaprHo2o ouabema, umo OblIO NOOMBEPHCOCHO
HONYNIAYUOHHBIM UCCIE008AHUEM (8 UCCIe008AHUU NPUHUMATU Yuacmue Oonee 51
mulcayu wei.), npoooxcasuumcsa ¢ 1991 no 1999 ee. Bvino ookazamo, umo y
Jir00ell, Komopbvle pe2yisapHo YRompeoasaiom nooCiaujéHHble HanumKku (ITUMOHAO,
CAOKull 4au, dHepeemuxu, Ciaokuil koghe) puck chopmuposanus ouabema ObvLl
sviule, vem @ KOHmpObHoU epynne 8 4,8 pasza, neueHoyHol HedOCMamo4HOCMU — 8
3,4 paza. Taxoce 6 uccredosanuu ObLIO NOKA3AHO, YMO, eClU Yel08eK eHCeOHEeBHO
gbinuUeaem cmakaH ciaoko20 JUMOHAOA, OH & cpeoHem npubasisem 6 200, MoJbKo,
8 CBA3U C IMUM Pakmopom okono 6 auwiHux ke. Ewe oOnum uz nebrazonpusmmvix
HOCIeOCMBUL  eHCeOHe8HO20 U3DLIMOYHO020 YNompeblleHUus. caxapa Aenaemcs
He2amugeHoe B6030elicmeue NOBLIUEHHO20 COO0EPHCAHUs caxapa 6 Kpoeu Ha
CUNNOKAMN, UYMO CONPOBONCOAEMCS CHUNCEHUEM KOSHUMUBHLIX B803MOICHOCMEU
Op2aHU3Ma - yxXyouiaemcs namsams, pa3eueaemcs IMOYUOHAIbHAS MYNOCHIb.



Lnsa peweHus anobanbHoU 3adadqu Mo COKpaweHUr Kosudecmsea
nompebrnisiemoz2o caxapa HeobxoOuma peasiuszayusi KoMriekca Mep r1o
rnosbIWeHUD oceedomMmrieHHocmu Oemel u ux podumernel O 6nusHUU
caxapa Ha 300posbe, 8 m.4. 0 BbICMPbIX U OMCPOYEHHbIX aghhekmax;
rnepecmMomp mexHos/IocU4eCKUxX Kapm U coKpaweHue 6 mexHosriocuu
ripueomeoesrsieHus 61100 caxapa, rnocmerieHHoe UcCK/r4YeHue u3 pauuoHa
rnumaHus WKOJIbHUKOB KOHaumepCKUX uszdenut u 3ameujeHue Uux
CbpmeaMU u EloeypmaMU, rioriyrigpu3auusd Uucriosib3o8aHusd HeKanopuEle/x
caxaposalvleHumeneCl.

OCHOBHLIMU  UCMOYHUKAMU HCUPA, HACHIWEHHBIX JHCUPHBIX KUCIOM U
MPAHCU30MEPOS  IHCUPHLIX KUCTIOM  AGIAIOMCSL NPOOYKMbL, NPOU3BEOEHHblEe C
UCNONIL308AHUEM MACHO20 U MOJIOYHO20 Cblpbsl, KOHOUMEpPCKue U30enus,
HeKomopble UObl MACIOHCUPOBOU NPOOYKYUU U COYCHI.

Mscubie npodykmsi, makue Kak KoA0OACul, COCUCKU U CAPOEIbKU, MACHbIE
oenuxkamecvl, 20mo@vle KYIUHAPHblEe U30e1us, noayghabpukamsl U KOHCEPSH,
RO3UYUOHUPYIOMCS KAK UCIMOYHUK NOJIHOYEHHO20 OellKa ¢ 8blCOKOU )C801eMOCHbIO
U OUONIOCUYECKOU YEHHOCMbIo, 6 Modce 6peMsi OHU AGIAIOMCS OCHOBHbIMU
ucmounukamu omcupa. Cooepoxcanue 6elka 8 6apeHblx KONOACAX, COCUCKAX U
capoenvkax xoneonemcsa om 8% oo 13%, moeoa xax scupa om 15% oo 38%, npu
9mMoM coomuouerue benox/scup cocmaegnsiem om 1:1,15 0o 1:4,75. B epynne
NOJIYKONYEHbIX, B8APEHO-KONYEHbIX U CbIPOKONYEHbIX KOA0AC U OeluKamecHvix
MACHBIX NPOOYKMOG COOMHOUIeHUe OeloK/Hcup dauje 803pacmaem 6 CMOPOHY
npeoodnadanus cupa. Coodepicanue Hcupa 8 MACOPACMUMENbHLIX KOHCEPSAXx,
8bINYCKAEMbIX NO HAYUOHAbHOMY cmaHoapmy, koneonremcs om 8% 0o 35,0% u
3aeucum om 6uU0a U COOMHOWEHUL UCNOIb308AHHO20 cbipbs. Ilpu smom ma dnce
NPOOYKYUsl, HO NPOU3BOOUMASL NO MEXHUYECKUM YCIIOBUAM NPEONPUSMULL, MOHCEM
cooepxcams  3HAUUMENbHO 0OoNblee Koauuecmeo dcupa. B xomoumepckux
U30enusx 6 3aBUCUMOCIU OM COCMABA KOMNOHEHMO8 COO0epIHCaHue Hcupa
oocmueaem 30%. B eomosvix coycax u mauoHe3ax coOepiucanue Hcupa Moxicem
docmueamv  65%. Cooepowcarue HACLIUEHHBIX MHCUPHBIX KUCIOM 6 MACHbIX
npooykmax xoneoremcs om 3,3% 0o 11,6% 6 3asucumocmu om coOepicaHusl
HCUPA U 8UOA UCHONB3YEMO20 CbiPbs, NPU OSMOM Y CYWECMBEHHOU 00U
accopmumenma KOJNOACHbIX U30enuti oHo cocmasisiem 6 cpeowem 5-6%. B
MOJIOYHOU NpoOyKyuu npu yposue xcupa 0o 10% maxoce cooepocumces 5-6%
HACLIUEHHBIX HCUPHBIX KUCTOMNI.

H3661mounoe nompebieHue H#CUpHoU nuy maKice 860 MHO2OM onpeoensem
pUcKu  opmMuposanusi NOBbIUEHHOU Maccbl mend, 3a001e8AHULl  CUCEMbl
KPOBOOOpaweHuss (amepocKkieposa), HApPYULeHULl JHCUPOBO2O 0OMeHd, (QYHKyuu
neyeHu.

OmoenvHo credyem OCMAHOBUMbCA HA MPAHCUIOMEPAX HCUPHBIX KUCIIOM,
obpazyrowuxca npu 2UOPO2eHU3AYUU HCUOKUX pacmumenvuvlx macei. Hmenuo
MPAHCU30Mepdbl, OKA3bIBAION CYUWECMBEHHOe GIUAHUE HA PUCKU PA36UMUSs
cepoeuno-cocyoucmulx 3abonesanuti. [losmomy ux cooeporcanue 8 MacioHCuposou
NPOOYKYUU AGNAEmcs nokazameinem 6e30nacHocmu u peziamenmupyemcs. B
coomeemcmauu c oeticmsyrowumu mpedosanuamu TP TC 024/2011 « Texnuueckuii



peclamenm Ha MACIOHCUPOBYIO HPOOYKYUIO)» COOEpIHCAHUEe MPAHCUIOMEPO8
JHCUPHBIX KUCTOM 8 MACAO0HCUPOBOLU NPOOYKYUU He 00JIHCHO npesbluiams 2%.
Coszdamernem memoda audpozeHu3auuu (npucoeduHeHusi odopoda
K 0solHOU ces3u) cHyumarom gbpaHuyscko2o xumuka lNons Cabamee. B
uroHe 1897 200a oOH cOenan omKpbiMmue, 3arnoXxusulee OCHOB8bI
rpespaweHus pacmumeribHo20 macrna 8 meepdyto cybecmaHuuro, 8 1912
200y nony4un 3a amo Hobenesckyro npemuro. Cabambe ob6Hapyus, 4mo
MeJIKue 4acmuubl HUKessl CryXam XOpOoWUM Kamarnu3amopoMm peakuyuu
2a3oo0bpasHo20 8odopoda ¢ amurieHoM, rnpocmelwum y2r1eeo0opodoM ¢
080oUHoOU ces3bl. Ho eckope 8bISCHUMOCb, YMO makuM e criocobom
MOXHO rpucoeduHsimb 8000p00 U K OpyeuM eeuwecmeam c 0O80UHOU
cesasbto. B 1901 200y Hemeukul xumuk Burnbeenbm HopmaH npumeHusn
amom memod 05 nepepabomku XUOKUX pacmumeribHbIX Maces 8
meepoblie xupbl, a 8 1902 200y nony4un Ha Hez2o nameHm. [lpouecc
a2udpozeHusayuu (audpuposaHue) rpoucxooum rpu  rporlycKkaHuu
gooOopoda rnod OdaserieHUeM 4Yepel3 Mmacsio, Hazpemoe 00 B8bICOKOU
memnepamypbl (okorio 200 epadycose Lenbcus). llpu amom yacme
HEeHacChIUWEHHbIX XUPHbIX KUC/IOM ripespaujaemcsi 8 HaCbIUWEHHbIE.
U3Ha4varibHO 2udpo2eHU3upo8aHHoOe Macsio He c4YUmarsochb 8PeOHbIM
u Oaxe pekoMeHOoO8asloCb Kak 300posasi aslbmepHamuea XU8OMHOMY
Xupy. Hukoeo He cMmymun mom ¢akm, 4mo npu 4YacmuyHol
2udpozeHu3ayuu UaMeHsiemcs rpocmpaHcmeeHHass CmpyKkmypa MOneKyIl:
3Ha4yumersibHasi 4Yacmb HeHacCbIWEeHHbIX XUPHbIX kucriom (0o 60%)
nepexodum u3 uuc-cpopmbl 8 mpaHc-gpopmy. C MOYKU 3PEHUS
rnpoussodumersieli Map2apuHoO8 HaKor/eHUe mpaHc-u3oMepos 6/1UsifI0 Ha
ceolicmea Xupa mOJbKO [10I0XKUMESbHO, [OCKObKY pueoousio K
M0BbILUEHUI memnepamypbl rnnaeneHusi u meepoocmul.
['udpoeeHu3uposaHHbIe Macsia U Mapa2apUHbl Ha Ux ocHose bbiriu dewesrie
C/ITUBOYHO20 Macna, O0osible xpaHusnuck (Oaxe 6e3 oxnaxdeHusi) u
M10360/15/IU  MHO20pa3080€  UCMOMb308aHUE 1pu  xapke. WMeHHO
2U0po2eHU3UpPo8aHHbIU Xup cmarsi ocHoeou uHOycmpuu "ghacm-gpyd" u
Osuzcamersniem ee bypHoz20 paszsumusi. B 1993 200y e xypHane "[laHuem"
eblWia cmames, asmop Komopou Yonmep Bunnem ymeepxdarsn, 4mo
nompebrieHUe mpaHc-Xupoe8 rnpueooum K roebIEeHU0 pucka cepOeyHo-
cocyoucmsix 3aboneeaHud. lNpu4uHa, Mo MHEHUK asmopa, cocmosia 8
moM, 4YmO mpaHCc-Xupbl 8bI3bl8alOM  U3MEHEeHUe COOMHOWEHUS
JIUMONPOMeUH08 8bICOKOU U HU3KOU M/I0MHOCMU 8 CIMOPOHY yeerudyeHusi
rnepebIXx. 9mo 8 Cceow0  o4yepedb  sAenissemcs  (hakmopom,
npedpacronazarWumMm K amepockrnepody. Ceou npedrnosioxeHus Bunnem
noomeepdousn akmamu, rnodc4yumas rompebrieHUe mpaHCc-XXupoe 8
pauyuoHe 85 mbicsd 300p08bIX XEHWUH, a 3ameM 8 medyeHue 80CbMU fiem
peaucmpuposarni cpedu Hux 3aboreeaemMocmb U CMEPMHOCMb OMm
cepoeyHbix 3abonesaHul. Konuyecmeo uHghapkmos, criydaee eHe3arHou
cMepmu om cepOeyHo20 fpucmyrna U 6blPpaXeHHOCMb amepocKieposa
OKasalnucbh cyuecmeeHHo bonbuwe cpedu mex, Kmo ece amu 80CeMb riem



€5l MHO20 MapeapuHos. Takum obpa3om, uccredosaHusi rokasasiu, 4mo
mpaHc-xupbl 8edym cebsi uHadye, 4YeM YUC-KUPbl, HE mOJIbKO rpu
rpu2omossieHuU nuwu, HoO U 8 opeaaHuame. Harnpumep, OKa3aswucb 8
cocmase ¢hocghonunudos8 KriemoyHbIX MembpaH, OHU enusrom Ha pabomy
6es1Ko8bIX MOIEKY, [POHU3bIBAOWUX MeMbpaHbl, maK Ha3bleaeMbIX
mpaHcMembpaHHbIx 6erkos. A 3mo 8 80K o4Yepelb Hapyuwiaem nepedady
Cu2Haros rpu g3aumodelicmeuu 20PMOHO8 C peuernmopamu, MOCKOSIbKY
peuenmopbl KakKk pa3 sfensomcs mpaHcMmembpaHHbIMU - 6erikamu.
Cmpadaem mpaHcriopm sewecms, 8edb besikosble KaHarslbl O nepeHoca
MOJIEKYIT 4Yepe3 MeMbpaHy makxe OmHOCAIMCs K mpaHCMeMbpaHHbIM
benkam. Tak Kak gpbocghonunudbl S67150MCs ewe U cbipbem 0711 CUHMe3a
MOJIEKYIT UMMYHHOU CUCMeMbI, Hanu4ue 8 HUX XUPHbIX KUC/IOm 8 mpaHc-
KOHGbopmauuu npueodum K HapyuweHur 6uoxumuu e0ocnanumeribHbIX
rnpoueccos. MoMuMo roebilWeHUs pucKa pas3eumusi amepockKreposa u
coriymcmeyrowux 3abornesaHul cepdua U cocy0os8, mpaHC-u3oMepbl
rnpueoosim K CHUXEHUK 4yecmeumesibHOCMU Kr1emoK ooxes1yo0o4yHou
Xernesbl K UHCYNuHy — paseusaemcsi duabem 2-20 murna, XpOHUYecKue
gocranumersibHbIe MPOoUecChl, OXupeHue. Takum obpa3om, ecriu eMecmo
HOpMaJilbHO20 CcmpoumeslbHo20 Mamepuarsa op2aHu3amy rpeodnazaromcs
mpaHc-u3omepsbl, obpasyromcsi degpekmHbie buorioaudyeckue cmpyKkmypbl,
A6r1[UWUECs NPUYUHOU ¢hopMUpPOB8aHUS HapyweHuUl 300p08kS.

Ana  ymeHbweHuss rnompebrieHuss mpaHc-xupos HeobxoOumo
UCKMIOYUMb U3 pauyuoHa numaHusi MapaapuHbl, [pocmMampueame
amuKemku Ha ripuobpemaembie npoOyKmMbl Ha npeomMem codepxxaHus 8
HUX MpPaHCc-U30Mepo8 XUPHbIX KUCIOM.

nsa peanusayuu npuHUUNnog 300p08020 numaHuss 8 OoMalwHUX
ycrnosusix Heobxooumo cobmodame «[llpasuno mapersiku», Komopoe
s81155emcs Xxopowum noocriopbem 0711 cocmaessieHUsi OCHOBHO20 rpuema
nuwu u 8o MHoaoMm obecrieyusaem cbanaHcupo8aHHOCMb MUMAHUSI.
Wmak, Heobxodumo, 4mobbl Ha maperike ecezala Obiriu nMpPoOOyKMabl, Mo
MeHbWwelu Mepe, namu uysemoe (pasHoobpasue u obecrieyeHue
gumamMuHamu U MUHeparibHbIMU eeuwecmeamu); [10/108UHY mapersiku
OO/MKHbI cocmaesiimb  pas/fiudHble canambl UUu 080WU 8 HapeskKe;
MPUMEPHO 4Yemeepmb mapesiku MoXem 3aHumMamb OCHOBHOU rpodyKm,
makou Kak pblba, nmuuya usu MsiCo; ocmasulyrcs Hemeepmsb 3arosiHaume
2apHUPOM, makuM KaK puc, Kapmoagbesrib, 2peyka, MakapOHbl U m.rl.

Ouenka Macchl TeJ1a U PUCKH 3I0POBbI0 IIPH U30BITOYHOM Macce TeJia.

J11st BBISIBJICHUS U30BITOYHON MACChI T€Ja, OKUPEHUS U OIIEHKU €T0 CTETICHH
JIOCTaTOYHO M3MEPUTh POCT M MAacCy Teja peOeHKa, a 3aTeM PacCUuTaTh WHICKC
Macchl Tejla. JTOT MOKa3aTelb PACCUUTHIBACTCS OYEHB JIETKO: HEOOXOAMMO Maccy
TeJia B KT pa3ie/IuTh Ha JJIMHY TeJla B M, BO3BEJICHHYIO B KBaJIparT:

Macca Tesa (Kr)
UMT =

JJIMHA Tesa? (M)?
Tabm.1. 3naueHust HHACKCA MACChI Tella, CBUETENHCTBYIOIINE 00



M30BITOYHOMN Macce Tea U 0KUPEHUH

Bospacr N306bITOUHAst Macca Tena Oxupenue
MaJbYMKUA | JI€BOYKH | MaJbUUKHU JIEBOYKHU
7 17,9-20,5 17,8-21,5 20,6 21,6
8 18,4-21,5 18,3-22,7 21,6 22,8
9 19,1-22,7 19,1-24,0 22,8 24,1
10 19,8-23,9 | 19,9-25,3 24 25,4
11 20,6-25,0 | 20,7-26,6 25,1 26,7
12 21,2-25,9 | 21,7-27,7 26 27,8
13 21,9-26,7 | 22,6-28,7 26,8 28,6
14 22,6-27,5 | 22,3-29,0 27,6 29,1
15 23,3-28,2 | 23,9-29,3 28,3 294
16 23,9-28,8 | 24,4-29,6 28,9 29,7
17 24,5-29,3 | 24,7-29.9 294 30,0

bonee nonHble cBeACHUS O HAIMYUU WM OTCYTCTBHUHM H30BITOYHON Macchl
T€la MOYKHO IIOJyYUTh C HCIOJB30BAaHUEM METO/Ja OHOMMIIEAAHCOMETPUU U
(GpakMOHUPOBAHMEM MacChl TejJa Ha OCHOBHBIE TKAHEBBIE KOMITOHEHTBHI:
YKUPOBOM, MBIIICUHBIH U KOCTHBIA. buouMmnenaHcoMeTpusi MpeACTaBIseT COOOM
COBPEMEHHYIO alMapaTHYIO0 TEXHOJOTHIO JIJIsi KOMIUJIEKCHOM OLIEHKH COCTaBa Teja
YeJlIoBeKa M €ro OOMEHHBIX mpoueccoB. OHa MO3BOJSET JTOCTOBEPHO OLEHUTH
IPOLICHTHOE COOTHOLIEHHWE MAacChl MBILIL, dXUPOBOW M KOCTHOM TKAaHH, BOJBI,
auM(bl, KpPOBH M BHYTpeHHUX opraHoB. Ilpouenypa 0e3001€3HEHHas U
oe3onacHas. [IpumeHnsieTcs B TUAarHOCTUYECKUX LIENSAX U MO3BOJISIET KAYECTBEHHO
OLICHUTh COCTOSIHUE U PE3EPBBI OPraHnu3Ma, a TAK)KE PUCKH JUISl €70 3J0POBbSL.
N30bITOYHOE KOJIMUYECTBO >KHpa, PaBHO KaK M €ro AePUIMT, OTPULIATEIbHO
BIUSICT Ha pabOTy BHYTPEHHUX OPraHOB M MOXKET yKas3blBaTh Ha cOou B paboTte
SHAOKPHHHON CHCTEMBI, HE3J0pPOBOE NMUTAaHUS W COKPAIICHUS JBUTATEIbHON
aKTUBHOCTU. AKTUBHas kjetouHas macca (AKM) — 310 Macca Bcex KIIETOK Tena
opranuzma 60e3 skupa. [loreps AKM BMeCTO >XKHPOBBIX KIIETOK MPEICTABISET
OO0JIBIIIYIO OMTACHOCTH MPU CHUKEHUU BECa, TO3TOMY JaHHBIN MMOKA3aTelb SBISETCS
OJIHUM U3 BaXXHBIX U MTHPOPMATUBHBIX ITPU KOPPEKIIMH IE€TCKOTO OKUPEHHUS.
OCHOBHOII O0OMEH BEIIECTB — ATO MOKA3aTellb MUHUMAJIBLHOTO CYTOYHOIO
pacxona DHEPIUH, HE00XO0AUMOM OpraHu3My TS HOPMaJIbHOU
paboTOCIOCOOHOCTH, IO CYTH - 3TO KOJUYECTBO KAJIOPHUM, KOTOPOE HEOOXOAUMO
opraHusMmy A (yHKIIMOHMpPOBaHUSA B Mokoe. Vcxoas u3 BeTUYMHBI OCHOBHOTO
oOMeHa U 3HaHUs (AKTHUYECKUX HHEProTpar pedeHKa, MOKHO TOYHO PACCUUTATh
HEOOXOUMYIO MOTPEOHOCTh B KAJIOPUAX CYTOYHOTO PAllMOHA MTUTAHMUSL.
KonnyecTtBO XHAKOCTH B OpraHu3Me 3TO — IIOKa3aTesb, IMO3BOJISIOLIUMN
ONPENENNUTh HaJU4Yhe BHYTPEHHUX OTEKOB (MEKKJIETOYHAs >KUIKOCTB), T'yCTOTY
KpOBH M JTUM(bI (BHYTPUKIIETOYHAS), a TAKKE TUArHOCTUPOBATh 00€3BOKMBAHNE
opranusma. [Io nqaHHOMY IMOKa3aTENI0 MOXXHO ONPENEIUTh, KaKOE ONTHUMAJIbHOE
KOJIMYECTBO BObI HEOOXOMMO MUTh PEOCHKY B TEUCHHE JTHSI.
CkeneTHO-MBbIIIIEYHAs Macca — MOKa3arelb, HEOOXOAUMBINA JI1 YTOUHEHHUS



Y ONITUMU3AIUN 00bEMOB (PH3NYECKUX HATPY3OK.

MunepanbHas Macca Tela — UHQOPMHUPYET O COJAEPKAaHUM MUHEPAIbHbBIX
BEIIIECTB B MSTKUX M KOCTHBIX TKaHsX, MOKa3aTesb BaKeH JJI1 OLEHKH oOMeHa
MUHEpAJIOB, B T.4. MpHU AeULNTE UIN U30BITKE MACChl Tella B Mpoliecce JICYCHUS
JUTSL UICKJTIOYEHUSI TOTEPU MUHEPAJIOB U3 TKAHEH.

Yem Oousibllle JIMIIHUX KWJIOTPAMMOB Yy peOeHKa, TeM CIIOXHEee
(GyHKIMOHUPOBATh OPTaHM3MY - TOBBINIAETCS HArpy3ka Ha MHILEBAPUTEIHHYIO,
CEPACYHO-COCYAUCTYIO, JbIXaTeJbHYIO W HEPBHYIO CHCTEMBI, OTMEYaeTCs
MOBBIIIIEHHOE HAIPSYKEHUE OMOPHO-ABUTATEIBLHOTO alapara.

B 3akmroueHun o0O0y4yeHHs, XO4YeTcsl OOpaTUThCS K COYETAHUIO CJIOB
«ICUXOJIOTUS» W «nuTaHue». CeroiHss BpsiA JU Yy KOTO BBI30OBET CETOIHS
HenoyMeHue Borpoc: «Kakoe, cOOCTBEHHO, OTHOIIEHUE IICHUXOJIOTHUSI HMMEET K
MUTAHUIO, @ TUTAHUE K mcuxoyioruu?» CoBpeMEHHBIC JIIOU YKE JaBHO OCO3HAU
HEpa3pbIBHYIO CBSI3b MICUXOJIOTUYECKOTO u (bU3HOIOTUYECKOTO
GYyHKIMOHUPOBAHUS YEJIOBEKa, U3 YEro MOXKHO CJIeaTh CIACAYIOMIUNA BBIBOI: €CIH
y 4EJIOBEKA YTO-TO HE B MOPSAKE C JIUIIHUM BECOM, IMPUYUHBI CIEAYET UCKATh HE
TOJIbKO B KaOWHETE Bpada-IueToJiora Wik ractposuteposora. OcHoBHas Gopmyiia
TICUXOJIOTUYECKH TTPABUIILHOTO OTHOIIEHUS K €J1e: «€CTh, YTOOBI )KUTh, a HE JKUTb,
YTOOBI €CTHY.

Bwmecrte ¢ TeM, momneITaeMcsi OHATh MOYEMY MEYEHBE C IIOKOJIAIOM HUMEET
TaKylo BJIACTh HaJ MWLIMOHamMu Aeteil? IloueMy yem OoJble elib, TEM CHUIIbHEE
xouerca? Kyaa wucnapsercs HWHCTUHKT CaMOCOXPAHEHMS, KOTOPBIM JOJIKEH
yAEpKUBaTh OT mepeenanusi? Mo3r 3anporpaMMUpOBaH TakK, YTO yMEET
COCPEIOTOYMBATHCS TOJIBKO HAa CaMbIX CHJIbHBIX cTHUMYyJax. Hanpumep, Takux, Kak
BKycHas efa. Ocobas Jir000Bb K HEKOTOPBIM OJII0JIaM CTOUT Ha TPEX KUTaX: KUpe,
caxape M CcoJu. A HMMEHHO OHHM M OTHOCATCS K KPUTUYECKH 3HAYUMBIM
HyTpueHTaM. OHHM aKTUBHUPYIOT OINUOUIHBIX HEPBHBIC KIETKHU, KOTOPBIC IapsT
YAOBOJIbCTBUE U OJJTHOBPEMEHHO MOACTErMBAIOT AMMETUT, 3aCTABIISASI XOTETh €IIE U
eme. [lomumo ynoBosbecTBHS, oOnerdaercs 00jb, BpEMEHHO CHUMAETCS CTpecC.
Uewm >xupHee, cialie U COJIOHEe MPOAYKTHI U OJf0/1a, TeM OOJbIe BO3OYKICHHUE
OMMMOUJHBIX HEHPOHOB, TEM CHJIbHEE YJAOBOJLCTBUE M TEM BBIIIE MOTpeOICHHE
MUIIM, BBIINIE PUCKH OXHUPEHHUS M TPOUYUX COMYTCTBYIOIIUX 3a00JeBaHUM.
MupoBass MHAYCTpUS NUTAaHHUS J€JaeT MWUIMApAbl Ha 3TOW HE3aMBbICIOBATOU
dbopmysie «KUp - caxap - COJib», IMpeBpaiias MpOCTO BKYCHYIO €1y B
CYNEPBKYCHYIO U cyrnepBpeaHyo. OQHaKO CYNEepBKYCHOCTh HACTYIAeT OBICTPO, a
BOT CYIEPBPEIHOCTh NPUXOJIUT OTCPOUYEHO, a ¢ Hel U OykeT 3aboJieBaHUMH,
CYILIECTBEHHO CHIIKAIOIIUN KaueCTBO JKU3HU.
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4.3. Yueonwotit nnan:

Ne | Tema KonuuecTBO yacos
JIEKIUS | caM. MPaKT. | BCEro
pabota | pabora
1 BBoaHOE 3aHATHE — MHCTPYKTa)X 1 1 2

I10 MCIOJIb30BAHUIO CEPBUCOB
MIPOrPaMMBI, BXOJTHOE
TECTUPOBAHUE

2 | Poab ¥ 3HAUMMOCTH MMHIIEBOTO
(dhakTOopa B COXpaHEHUH U
YKPETUICHUH 37I0POBbsI HACEICHUS,
npoduIakTHKe 00JIe3HeH
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MUBUIX3AONUA, IIPOMCIKYTOUHOC
TCCTUPOBAHUC

3 OcCHOBBI PU3HUOTOTUU
MUIIEBAPEHUS, IPOMEKYTOUHOE 1 1 1 3
TECTUPOBAHUE

4 OCHOBHBIE KOMITOHEHTHI ITHIIIH,
MMPOMEKYTOYHOE TECTUPOBAHUE

5 Kputnuecku 3HaunmMbie
HYTPUEHTHI B Pa3UYHBIX FPyIax
MPOYKTOB, IPOMEKYTOYHOE
TECTUPOBAHUE

6 Hrorosoe 3ausarue 1 1

Bcero 5 5 5 15
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