JOKYMEHT 110 (CAH IIPOCTOM
BJIEKTPO] TIOAITCBIO

2. Ipunoxenne 2 x npukazy PocrmorpedbHaazopa ot 07.07.2020 Ne 379 «O6
YTBEpXKACHUH OOydaromux (IpPOCBETUTENBCKUX) IMPOrpaMM MO BOMOpocam
30pOBOI0 MUTAHUS» U3JI0KUTH B CIEAYIOIIECH pelaKIyu:

OBYYUYAIOIIAA (ITPOCBETUTEJIBCKASA) ITPOT'PAMMA
110 BOIIPOCaM 310POBOI0 MMUTAHUA
IJIA JeTeH IIKOJBbHOI0 Bo3pacra

I. O6mue moJ1oKeHUs

OOyuaromiasi TIPOCBETUTENIbCKAsT MporpaMma sl IIKOJIbHUKOB «OCHOBBI
3J0pPOBOTO MUTAHUS TIpeaHazHaueHa st oOydarommxcs (1-4-x u 5-11 kmaccoB)
o0mreoOpa3oBaTeIbHBIX  OpraHu3amuii. I[lporpamma pas3paboraHa B IMESIX
peanuzanuu  (QeneparbHOro mnpoekra «POpMHUpPOBAHHUE CHUCTEMBl MOTHUBAIIMU
rpaxJaH K 3J0pOBOMY OOpa3y >KW3HHU, BKJIIOUasl 3JI0pOBOE MHUTAHWUE U OTKA3 OT
BPEIHBIX MNPUBBIYEK (YKpemIeHue OOIIECTBEHHOIO 3/I0pOBbs)» HAIMOHAJIBHOIO
npoekta «Jlemorpadusy» u B CcOOTBETCTBMM C [lmaHoM MepompHsATHIA
PocrioTrpeOHam3opa mo peanmuzanuyd  MEpONPHUATHH  (EeaepaTbHOTO MPOCKTa
«YxpemineHue o0IIeCTBEHHOTO 3/10poBhs» Ha 2019 Tox 1 mepCreKTUBHBIN TTEPHUO]
2020-2024 ronoB, yTBepKACHHBIM npuka3zoM PocrnotpebHanzopa ot 25.01.2019 Ne
29, s pemeHus 3agad  no  (POpPMHPOBAHUIO Cpedbl, CHOCOOCTBYIOIICH
MOBBIIIEHUIO TH(POPMHUPOBAHHOCTU IpakJaH 00 OCHOBHBIX MPUHIMIIAX 3I0POBOrO
MMUTAHUSL.

B nporpamme npeacraBiena nngopmaiys 06 OCHOBaxX 3J0POBOTI0O MUTAHUS,
3HAYMMOCTH BUTAMHHOB ¢ MHKPODJIEMEHTOB JUISI TapMOHWYHOTO pPOCTa H
pa3BHUTHS, PAIMOHAJIBHOTO PEXHUMa IMUTAHUS, BHIPAOOTKH 3JIOPOBBIX MHIIEBBIX
CTEpPEOTHUIIOB TMOBEACHHUS M TMHILIEBBIX MNPUBBIUEK HA ATalle pPOCTa U PA3BUTHUS
pebeHnka.

IIporpamma  «OCHOBBI  3J0pPOBOrO  THUTAHUS)  NpEIHA3HAYCHaA I
00yJarommxcst (1-11 KJIaCCOB) 00111e00pa3oBaTeIbHBIX OpraHu3alui.
[IpenycmarpuBaeT BXOJHOM W HWTOrOBbI KOHTPOJb 3HAHWH, BBINOJIHEHUE
camMocTosATeIbHOU paboThl. B mporpammMe npencrasiena uHgopmainus 00 0OCHOBax
300pPOBOTO MHUTAHWSI, 3HAYUMOCTH BHUTAMUHOB ¢  MHUKPOIJIEMEHTOB  JIJIsI
TapMOHUYHOTO POCTa M PA3BUTHSI, PAITMOHAIIBHOTO PEKUMa MUTAHUS, BBIPAOOTKH
3J0POBBIX THIIEBBIX CTEPEOTHUIIOB TMOBEACHUS M IHIIEBBIX MPUBBIYEK HA JTare
pocta W pa3BuUTHs peOEHKA, METOJIaX OIICHKH MacChl Tejla pebeHKa W pHCKax
300POBBIO OT U30BITOYHON MacCHhI TeJa.

I1. leneBoi pasae
HOEJb U 3AJJAYU ITPOT'PAMMBI, ®OPMbI U METO/IbI PABOTBI,
IVIAHUPYEMBIE PE3YJIBTATBI
2.1. AkmyaibHOCHb RPOZPAMMDBL.
3710pOBOE€ MUTAHUE SBIISIETCSI OAHUM U3 0A30BBIX YCIOBUU 340POBbsI JACTEH,
dbopmupyeT 370pOBBIE€ CTEPEOTHIILI MUTAHUS, 3J0POBOE IIMIIEBOE ITOBEIACHUE



MOJIPACTAIOIIET0 IMOKOJIGHHMST Ha TepcrneKkTuBy. B HacTosmee Bpems Yy
3HAYUTENBHOTO 4YHClIa JIeTell YK€ K MIKOJBHOMY BO3pacTy (GOpMHUPYIOTCA
MaTOJIOTUYECKHUE MUIIECBbIC MPUBBIUKH - M30BITOYHBIA MO KATOPHUHHOCTH Y)KHH,
ype3MepHOe TOTPEOJICHUE CONIM M caxapa, JIETKUX YIIeBOMIOB (IPEANOYTECHHE
NPOAYKIIMHM C BBICOKUM COJIEpKaHHWEM caxapa (KOHIAMTEPCKUE H3ICNHs, CIaIKue
BBITICUKA W HAMMTKHU), )KUPa U COJU (KOJOACHbIE M3/ U COCUCKHU, (acT-dyn),
OTMEYAIOTCS 3HAYUTENbHBIE 10 TPOAODKUTEIHHOCTH TIEPEPBIBBI  MEXKIY
OCHOBHBIMHM TpPHEMaMU MHUIIH, MHO>KECTBEHHBIC HEYMOPSIOYCHHbBIC IEPEKYCHI.
OTO TOBBIIIAET PUCKH (OPMUPOBAHUS 3a00JIEBAHUN KEITYAOYHO-KUILIEYHOTO
TpaKTa, OHHJAOKPUHHOW CHCTEMbI, YBEJIMYUBAET PHUCK pPa3BUTUS CEPACUHO-
COCYIMCTHIX 3a00JeBaHUil, W30BITOYHOM Macchl Tela, caxapHoro auadera.
[TonTBepkeHueM  MpoOJEeMBI  CIOyXKaT  PErHCTpUpyeMble  MOKa3aTelu
3a00J1€Ba€MOCTH JIeTEN U OJIPOCTKOB CaXapHbIM AHMa0EeTOM U okupeHueM (puc.l).
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Puc.1. - Iloka3zaresu o0uieii 3a00/1eBaeMOCTH JieTell M MOAPOCTKOB
o:xupenueM B Poccuiickoii @exepanuu (Ha 100 000 Thic. Hac.)

Bropoii acnekT mpoOiembl - HEAONONY4YEHUE AETbMHU Ha 3Tale pocTa U
pa3BUTUS HEOOXOAMMOrO KOJMYECTBA OCHOBHBIX IUTATEIbHBIX BEIIECTB,
MHUHEpaJIOB, BATAMUHOB, YTO TAK)K€ MOKET MOCTYKUTh MPUYMHONU (POPMUPOBAHUS
HapylieHUN 370poBbs jeTed. B mepByro ouepenb 3T0 - 3a0oseBaHWs,
oOycCliOBJIeHHbIE Je(UUIUTOM OHOJIOTMYECKH LEHHBIX BELIECTB B palMOHE
€KEHEBHOTO THUTaHUs peOeHKa, CHU)KEHHE YMCTBEHHOM U  (U3MUYECKOI
paboTOCIOCOOHOCTH JIeTell, KOTHUTUBHBIX M (DYHKUMOHAJIBHBIX BO3MOXKHOCTEH
pacTyIero OpraHu3Ma.

®enepanbabM 3ak0HOM 0T 01.03.2020 N 47-®3' 66110 BBEACHO TOHSATHE
3I0pOBOTO  TMHUTaHMs, MpelycMaTpUBaIOLIee  O00S3aTENBHOCTh  pean3aluu

1 ®enepanbhbiii 3akoH oT 01.03.2020 N 47-®3 "O BHecenuu nzMeHeHuii B deepanbHblil 3aK0H
"O kadecTBe 1 0€30MMACHOCTH MUIIEBHIX MPOAYKTOB" U cTaThio 37 denepanpHOro 3akona "Oo6
oOpa3oBanuu B Poccuiickoit @enepanun”



IIPUHIIAIIOB 3JJ0POBOTO MTUTAHUS, B TOM YHCIIC:
1) ucnonb3oBaHMe B MeHI0 61104, peLenTypbl KOTOPbIX, NpeayCMaTpPUBaLoT:

1.1. COXPaHHOCTb MCXOAHON OGMONOTMYECKON LLEHHOCTU MULLEBbIX
NPOAYKTOB;

1.2. Han4YMe NULWEBbLIX NPOAYKTOB CO CHUMEHHbLIM COAEPrKaHUEM

HACbILLEHHbIX }KMPOB, NPOCTbIX CaXapoB, MOBAaPEHHOM CONN;

1.3. BK/IHOYEHME NULLEBLIX NPOAYKTOB, 060ralWeHHbIX BUTAMUHAMW,

MULLEBLIMM BOIOKHAMU 1 BUONOTNMYECKM aKTUBHbIMK f0baBKamu;

2) COOTBETCTBUE PHEPTrETHUECKON IIEHHOCTU YHEPro3arparam, COAep KaHus
BUTAMHHOB U MUKPOJJIEMEHTOB - (PHU3MOIOTMIECKUM TTOTPEOHOCTSIM OPTaHU3Ma;

3) pa3zHoOOpasue MEHIO;

4) onTUMaNbHBIN PEKUM MTUTAHUS;

5) COOII0ICHUE TpeOOBaHUM K 00eCIICUCHHIO CaHUTAPHO-
AMUIEMHUOJIOTHUECKON O€30M1aCHOCTH;

6) MCKIIOYEHUE MCHOJIb30BaHUS  (anbCU(PUUHUPOBAHHBIX  MHUIIEBBIX
MPOIYKTOB.

B Crparternu noBblIIEHHsS] KaduecTBa MUIIEBOM MNpPOAyKUMH B Poccuiickoi
®epnepanuu 10 2030 roga, BBEAEHO ONMPEAECICHUE KaueCcTBa MUIIEBBIX MTPOIYKTOB,
OnpejieNsieMoe  KaK  COBOKYITHOCTh  IMOTPEOUTENbCKUX  CBOMCTB  ((pu3mko-
XUMUYECKUE, MUKPOOMOJIOTUYECKHE M OPraHOJICITUYECKHUE), dHEpPreThYecKas u
MUIIEBast IIEHHOCTh, CIOCOOHOCTh YAOBJIETBOPSATh MOTPEOHOCTH YEJIOBEKA B IMHUIIE
Npu OOBIYHBIX YCIOBUSIX HCIIOJIL30BaHUSI B IENSAX OOCCHEUEHUS] COXpaHEHUS
3J10POBBAI.

Bomnpockl opranuzainuu paboThl ¢ I€ThbMU U MOAPOCTKAMU, UX POJUTEIISIMU
MO0 TMOMyJSIPU3AMU 3HAHUM O 3J0POBOM TMHIINEBOM TOBEACHUHU, 3710POBOM
MUTAHUM, HA (POHE PETUCTPUPYEMON TUHAMUKH PACITPOCTPAHEHHOCTH OXKUPEHMUS,
caxapHoro nauabeTa, a TaKXke TPUHATBIX Ha TOCYJAapCTBEHHOM YpPOBHE
CTPAaTETUYECKUX JOKYMEHTOB IO OpraHu3allMy MUTaHUS JeTeil, MpUuoOpeTaroT
0CO0YI0 aKTyaJIbHOCTb.

B canuTapHO-TIPOCBETUTENBCKOW TpOrpaMMe MpecTaBlieHa HH(POpMAIIHS
00 OCHOBax 3/JI0POBOTO MUTAHUS, 3HAYMMOCTH BUTAMUHOB U MUKPOIJIEMEHTOB JIsI
TrapMOHUYHOTO POCTA U Pa3BUTHUSA, PAIMOHAIBHOTO PEKMMA MHUTAHUS, BIPAOOTKU
3I0POBBIX THUILEBBIX CTEPEOTUNOB IMOBEACHUS M MUIIEBBIX MPUBBIYEK HA ATare
poCTa M pa3BUTHS peOCHKA.

2.2. llenw Ilpocpammot.

®dopmupoBaHue |y oOydarommxcss 3HaHUW, OO0EClNeuMuBaIOIUX UM
OCO3HAaHHYIO TIOTPEOHOCTh B 3J0POBOM IHUTAHUM KaK OCHOBHOM JJIEMEHTE
3I0pPOBOTO 00pa3a KU3HHU.

2.3. 3aoauu npozpammot.

1. OcBoeHune obyyalOLWMMUCA 3HAHUIN O POAN U 3HAYMMOCTU MULLLEBOTO
daKkTopa B COXpaHEHMU WU YKPenaeHWu 3[0POBbA HaceneHua, npodunakTuke
6onesHen uMBUAN3ALUMN.

2. ®opmupoBaHue 6as3oBbix 3HaHMM 06 ocHoBax  ¢M3MONOrUMU
NULWEBAPEHMA N 3HAYMMOCTU PEXMMA NMUTAHUA, OCHOBHbBIX KOMMOHEHTOB MULLMU U



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

3. dopmupoBaHuMe y geTen HeobxoaANMMbIX HaBbIKOB, 0becrneymBaoLWMX UM
OCO3HaHHY0 NOTpebHOCTb B 340POBOM NUTAHUU KaK OCHOBHOM 3/71emeHTe obpasa
KU3HU.

2.4. jenesasa ayoumopus npo2pammel.

OGyuaronuecst  1-11  kjmaccoB  00Im1e00pa3oBaTebHBIX — OpraHU3allui,
PabOTHUKHU OOIIECTBEHHOTO MTUTAHUS, POAUTENIN 00YUYaAIOIUXCS.

2.5. Mexanusmul peanuszayuu npozpammol.

[Iporpamma peanmusyercs B ¢GopMe TEMaTHYECKUX KIACCHBIX YacoB,
POAUTENBCKUX COOpaHUM, MHBIX OPraHU3AIIMOHHBIX MEPOIIPUSITUM.

2.5.1. Pazpabomka npozpammel.

[Iporpamma  cocTOMT W3  4YEThIpeX  TEMATUYECKUX  Pa3JelioB,
MpeayCMaTPUBAIOIIUX OCBOCHUE OOYYAIOMIMMUCA 3HAHUM O POJIM U 3HAYUMOCTHU
nuieBoro (Qgakropa B COXpPaHEHUM U YKPEIUICHUU 370pOBbSl HaceJIeHUs,
npodunakTuke OoJie3HEeH IMBWIM3alUK;, (popMHUpoBaHUE Oa30BBIX 3HAHUU 00
OCHOBax (PU3MOJIOTHH TUIIEBAPEHUS U 3HAYMMOCTU PEKUMa MUTAHUS, OCHOBHBIX
KOMITOHEHTOB THUIIM M KPUTHYECKHM 3HAUYUMBIX HYTPUEHTOB B MPOQUIAKTHUKE
HapyILIEHUH 370pOBbs, OOYCIOBJICHHBIX MHUIIEBBIM (pakTOpoM; (GopMUpOBaHUE
HEOOXOJMMBIX  HABBIKOB  OOECIEUYMBAIOMIUX  OOYYaIOIIUMCS ~ OCO3HAHHYIO
NOTPEeOHOCTH B 3TOPOBOM IMUTAHUU KaK OCHOBHOM JJIEMEHTE 00pa3a >KU3HHU.

2.5.2. Bueopenue npozpammol

Buenpenue mporpaMMbl ocyiiecTBieTcsl Ha 0aze 00111e00pa3oBaTEIbHBIX
OpraHu3aIuHu.

2.5.3. Peanuzayus npozpammot.

OcHoBHbIE (OPMBI peau3alvi MPOTPaMMbl - TEMAaTHYECKUE KJIACCHbBIC
4Yachl, PpOJUTENbCKUE COOpaHUsi, WHbIE OpPraHU3allMOHHBIC MEPOIPUATHUS,
MIPOBOJANMBIE COBMECTHO C 00YUYAIOITUMUCS U POIUTEIISIMH.

2.6. IThanupyempwie pe3ynomamal 0C60EHUA NPOZPAMMOBL.

[Iporpamma mpenycMaTpuBaeT KOMILJIEKCHOE PAaCcCMOTPEHHE BOIPOCOB
3I0pOBOTO TMHWTAHMS, O3HAKOMIICHHE C TMPUHIMIAMUA 3J0pPOBOrO IUTAHUS,
3HAYMMOCTBIO 3JIOPOBOTO THUTaHUS B MPOQPWIAKTUKE HApYIICHUH pocTa U
pa3BUTHS, pucka GopMUpOBaHUS 3a00JICBaHUM.

B pesynbpTaTe ocBoeHms oOydaromieil (MpOCBETUTEIHCKON) MPOrpaMMbl y
OOy4JarommXxcs JOJIKHBI OBITH CHOPMHUPOBAHBI HEOOXOIUMBIC HABBIKM W YMEHHS,
00eCIeunBaOIINE JETIM OCO3HAHHYIO MOTPEOHOCTh B 3J0POBOM IMHUTAHUU, KaK
OCHOBHOM D3JIEMEHTE 3JIOPOBOTO 00pa3a >KU3HMU, COCTABJICHUSI PalMOHATIHLHOTO
peXrMa JIHS ¥ paliioHa 3J0POBOTO MTUTAHUS.

II1. Conep:xkareibHBIH pa3aelt
3.1. Obwee cooeprcanue npozpammol.
OOGyuaroniasi (MPOCBETUTENbCKAs) MporpaMMa BKJIIOYAET TPU JIOTHUECKHU
B3aMMOCBSI3aHHBIX OJIOKA, U3JI0KEHHE KOTOPBIX MPETyCMaTPUBAET:
1) posib ¥ 3HAYUMOCTH THUIIEBOTO (haKTOpa B COXPAHEHHH M YKPEIUICHUU



3I0POBbs HACEIICHHUSI, TPOPUITAKTUKE OO0JIe3HEH TUBUIN3AIINN;

2) ¢u3nonorus MUIIeBapeHusl U 3HAYUMOCTH PEXHMa MUTAHUS, OCHOBHBIX
KOMITIOHEHTOB THUIIM M KPUTHYECKHM 3HAUYUMBIX HYTPUEHTOB B MPOUIAKTHUKE
HapYILIEHUHN 3I0pPOBbsI, 00YCIOBICHHBIX MUIIEBBIM (PAKTOPOM;

3) dbopmupoBaHue y aeTeid HEOOXOIUMBIX HABBIKOB, 00ECIICUHBAIOIINX MM
OCO3HAHHYIO MOTPEOHOCTh B 3JJ0POBOM MHUTAHUHM KAaK OCHOBHOM 3JIEMEHTE 00pasa
KU3HH,

4) hbopMupoBaHHE HaBBIKOB MHAUKAIIMY W30BITOYHON MacCChl Tela.

OcHoBHas 00yyaromas 4acTb IPOrpPaMMbl MOXKET pEaju30BBIBATHCS KaK B
OYHOW Qopme, Tak B TUCTAHIIMOHHOW Popme oOyueHus. [IpakTuueckue 3aHsATHS,
HaIpaBJICHHbIE HA YCBOEHHUE MOJYYEHHBIX CAMOCTOSTEIbHO (WM B KOJJICKTUBE)
HOBBIX 3HaHUN MPOBOJATCS B (hOpME KIIACCHBIX YaCOB, POAUTEIHCKUX COOpaHui U
WHBIX OPTaHU3AIIMOHHBIX MEPOTPUATHH.

B pesynbraTe ocBoeHus oOyuaromied (MPOCBETUTEIBCKOM) MPOrpaMMbl Y
oOyJaromuxcs JT0JKHBI CPOPMUPOBATHCS HABBIKY ITOCTPOCHUS U OLICHKH pallioHa
3JI0pPOBOTO MUTAHUSI.

3.2. dmanwt peanuzayuu nPoZPammol.

OOyuaromast (IIPOCBETUTENbCKASI) MporpaMMma peaju3yeTrcss B TeUeHUe
yueOHoro rojaa, opma npenogHeceHus: 6a30Boi MH(OpMALIUU MTPEeTyCMaTpUBAET
yueT HUCXOAHBIX 3HaHWM oOywaromuxcs. lcxonHble 3HaHUS OLIEHWBAIOTCS IO
pe3ynpTaTaM BXOJHOTO AaHKETHPOBAHUS, MPOMEXKYTOUYHBIE WTOTM M WTOTHU
oOyueHus 3a TOJ] OIEHUBAIOTCS IO PE3YJIbTaTaM BBIXOIHOTO TECTOBOTO KOHTPOJIS.

IV. OprannzauuoHHbIi pa3aen

4.1. Obwue pamKu opeaHu3ayuu obyyarouje2o npoyecca.

[Iporpamma paccunrtana Ha 15 y4eOHBIX YaCOB M MPEIIOJIaracT pa3InyHbIe
BUJIBI JICATETLHOCTH yYamuxcs (TPOCTYIIMBAHUE JIEKIIUA, CaMOCTOATEIbHYIO U
MPAKTUYECKYIO PabOTYy, BHIMOIHAEMYIO KOJUNIEKTUBHO M CAMOCTOSITEIHHO).

B pamkax wu3ydeHuss mporpaMMmbl HCIONB3yeTcs 0Oa3zoBas uH(pOpMaIus
MpPUBEJICHHAs B MIporpaMMe, BUAECO- POJUKH, MPE3CHTALMU, NaMSITKHA, a TaKkKe
PEKOMEHJOBAaHHbIE NPOTrPaMMOM JOMOJIHUTENbHBIE JINTEPATYPHbIE HCTOUYHHKHU.
[IpuBenenue B mporpamme 0a30BOM  HMHpOpMAIMd B  TEKCTOBOM U
WUTIOCTPATUBHOM (opMate, AejlaeT €€ MAaKCMMalbHO YyAOOHON B MPAKTHUYECKOM
WCIIOJIb30BAHUU [JIsl BCEX BO3PACTHBIX TPYMIN IIKOJBHUKOB. JlJII CaMOKOHTPOJIS
YCBOEHHUS MOJIy4YeHHOU uHdopmanuu PEKOMEHIYeTCs BBITIOJTHUTD
CaMOCTOATENbHYIO Pa0OTy U OTBETUThH BOIIPOCHI IO TEME.

TexHonornyeckoe oOecreueHre MNporpaMMbl MOJPAa3yMEBAET HAIUYUE B
y4eOHOW  ayauTOpUM  TPE3CHTAIlMOHHOW  TeXHUKH  (IIPOEKTOp,  DKpaH,
KOMIBIOTEP/HOYTOYK), a TaK’K€ BO3MOKHOCTH MOAKIIOUEHUs K ceTH MHTepHeT.

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

YKPeIIeHUM 310POBbs HACeJIeHHUs, IPOPUIAKTHKE 00J1e3HeH UBUIH3 AN

Hean: PaccmoTpers poib M 3HAUMMOCTh MUIIEBOTO (paKTOpa B COXPAaHEHUU U



YKpPEIJIEHUH 370POBbs, MPOPHUIAKTUKE 00JIe3HEN IUBUITH3AIIH.

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

N MUKPO3/IEMEHTaxX?

2. YTO nexut B OCHOBeE pasBUTUA WHAYCTPUM NPOAYKTOB obuiero u

GYHKLUMOHANBHOIO NUTAHMA?

3. KaKkue Bbl 3HaeTe 601€3HM LMBUAM3ALNM, MOYEMY UX TaK HA3bIBAKOT, B YEM

MX NPUYMHA, OCHOBHbIE HAaNpaBaeHUA NPOPUNAKTUKN?

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

CunpaBouHble MAaTEePHUAJIbI 110 TEMe:

[Iutanne sBISIETCS BAXKHEHUIIAM IPOLECCOM B JKU3HU  YEJIOBEKA,
oOecrieynBaeT HEOOXOAUMBIC YCIOBUS NIl (DYHKIIMOHUPOBAHUSI BCEX OPraHOB U
CUCTEM, TAPMOHUYHOTO Pa3BUTHSA, NOAEPKaHUS romeocTa3a”. [1oaToMy MBbICHB O
TOM, YTO YEJIOBEK €CTh TO, YTO OH €CT, JEWCTBUTEIBHO chpaBe/nBa. Tak, co
3I0POBOM TMHUINEH YEJIOBEK MOXKET OOECleYuTh ce0e TapMOHWUYHBIM POCT U
pa3BUTHE, C HE3JOPOBOM — HAPYIICHUS PA3BUTHS U OOJIC3HU.

[ToaToMy TpaguuUOHHO OOJBIIOE BHUMAHHE YACNISIETCS  MEIUKO-
OMOJIOTMYECKUM AaCleKTaM IUTaHUs, Ka4eCTBY M KOJIUYECTBY MNOTPEOIIEMBbIX
MUIIEBBIX TPOJYKTOB, PEXKUMY NuUTaHus. [IumieBble MPOAYKThI 0OECIEYUBAIOT
OpraHU3M YeJIOBEKAa SHEPreTUYECKUM U TUIACTUYECKUM MATEPUATIOM, MOYIUPYIOT
onTUMajbHble (U3UOJOTUYECKUE PEaKIUM Ha BO3JCUCTBUE BHYTPEHHHX U
BHEIIHUX HEOJAronpusTHbIX (PAKTOPOB, CHUXKAIOT PUCKH BO3HUKHOBEHUS
3a00JIeBaHUM, YCKOPSIIOT MPOIECCHl peabMIUTAIIMU U BBI3IOPOBJICHUS.

B coctaB mpoaykTOB MUTAHUST TTOMUMO O€JIKOB, KHMPOB, YIJIEBOJOB, BOJIbI
BXOJAT NHUIIEBbIE BOJOKHA, aMHUHOKHCIIOTBI, MENTHAbI, MHHEPAJIbl, BUTAMUHBI,
HEHACBHILLICHHBIC 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 KyIbTYpOUH H
CIIOPTOM, TOTPEOHOCTh B TMHINEBBIX BEIIECTBAX, CTPYKTYPHBIX KOMIIOHEHTaX
MUTaHUs IpUOOpeTaeT cueMUIHBIA XapaKTep.

B mporuecce 3BOJIOLMH Y JKUBBIX OPraHU3MOB C(HOPMUPOBAIUCH MEPBUYHBIE
0a3oBble, a 3areM OoJyiee CIIOKHbIE BTOPUYHBIE MEXAHU3MBI MOJJIEPKAHUS
romeocTasa. HeqoctaTok wiM M30BITOK MUIEBBIX CyOCTPATOB CIYKUT CUTHAJIOM
J1si 6a30BBIX MEXAHU3MOB MOJJIEPKaHUs TOMEOCTa3a, BOBJIEKAET UMMYHHYIO U
HEUPOIHAOKPUHHYIO CHUCTEMBI PETyJslMM TOMEOCTa3a OpraHu3Ma 4eJIOBEKa,
OTpEeNIeNIIeT BO3MOXHOCTH aJanTalldd K MEHSIOIIMMCS YCJIOBHUSM BHEIIHEH U
BHYTPEHHEU cpeapl. MeHsAsT KOJIMYECTBEHHOE CONEPKAHUE U COOTHOLICHHUE

2

I'omeocTa3 - crmocoOHOCTH COXpaHSATH IMOCTOSHCTBO BHYTPEHHETO COCTOSIHMSI OpraHu3Ma
MIOCPEACTBOM CKOOPJMHHUPOBAHHBIX PEAKIIUM, HANPABIECHHBIX HA MOJACpKAaHUE JUHAMUUYECKOTO
paBHOBECHSI BHYTPEHHHUX MPOIIECCOB.



MOCTYMAIOUINX C TMPOTYKTAMH MHTaHHS (YHKIHOHAIBHBIX HHIPEIUCHTOB',
PEryJIupPYIOTCS MPOLECCHI, MPOUCXOAIINE B OpraHax U TKaHsX.

BrlsiBiieHre 01aronpusaTHBIX B3aUMOOTHOIICHUN MEX1y U3BECTHBIMU U BHOBb
OOHapy>KMBa€MbIMH MHUILEBBIMU PETYIATOPHBIMH KOMIIOHEHTaAMH U (DYHKIHSIMU
OpraHu3Ma 4eJoBeKa, YCTAaHOBJICHHE MEXaHM3Ma 3TUX B3aUMOOTHOIICHUH, HAYYHO
000CHOBaHHOE€ WX KOMOMHUPOBAHHE SIBJIACTCS B HACTOAIIEE BPEMsS OJHUM U3
HaIpaBJIeHU pa3BUTHUS HHIYCTPUU MPOAYKTOB OOHIEro U (YHKIMOHAIHLHOTO
MUTaHU.

QOYHKIMOHAIBHBIE TMPOAYKTHl — 3TO CIEHHAIbHBIC THIIEBbIE MPOIYKTHI,
oOoraimieHHble BUTaMUHAMH WU (WJIM) MHKPOdJEMEHTAMU U (WJIM) WHTPEIUCHTHI
POOHOTHYECKOTO (oudumodbakTepumu, JaKTOOAKTEpUH, COCTaBJISIIOIINE
HOPMAJIGHYI0O ~ MUKPO(MIOpY KHUIIECYHWKA YEJOBEKA) U  MNPEeOHOTHYECKOTO
(CTUMYJHPYIOIIKE POCT COOCTBEHHON MUKPOQDIOpHl KHUILEYHUKA) JEUCTBUSL.
Bxirouenue B MeHIO (DYHKITMOHAJIBHBIX MPOJAYKTOB CHUXKACT PUCKU SHIEMUYHBIX
3a00JIeBaHUH, a TAK)KE UHBIX PUCKOB 37J0POBBIO.

AHanu3  mokaszatened  3a00JIeBa€MOCTHM  HAcelieHus,  yOeauTEeIbHO
CBUJICTEIIbCTBYET O HEYKIOHHOM pOCTE€ YHCIAa JHIL, CTpajarollnxX Tak
HA3BIBAEMBIMU «OOJIC3HAMU UBHIM3AIMM» . K HUM CliefyeT OTHECTH GONe3HH
CUCTEMBI KPOBOOOpAIIEHHUsI, OHKOJOTHYEeCKHEe 3a00JeBaHUs, MOYEKAMEHHYIO H
KeTdueKaMeHHYI0 0oyie3HH, OpOHXUAJbHYI0 acTMy U JIpyrue allJIepruyecKue
3a00JIeBaHMsl, TENATUTHI, 0)KUPEHUE, TTOAArpy, OCTEOXOHIPO3 U UHBIE TTOPaKEHUs
CyCTaBOB, ocTeonopo3, auader. Ilo pmanHbiM BceeMupHOl — opraHuzanuu
3IpaBOOXPAHEHUS MHOTHE U3 ATUX OO0JIC3HEH, SIBISIOTCS MPUUUHOUW HACTYIUICHUS
CMEPTH U UHBAJIMTHOCTH B PaOOTOCIIOCOOHOM BO3pacTe. 3a00I€BaHUSIMU CUCTEMBI
KpOBOOOpailieHusi B HacTosimee Bpems crpagaot g0 40% HaceneHwusl.
3J10Ka4eCTBEHHbIE HOBOOOPA30BaHUS U MPEIPAKOBBIE COCTOSHUSI OTMEUAIOTCS Y
30% B3pocimoro  HaceneHus, OOJE€3HW  HKEIYAOYHO-KUIIIEYHOTO  TpPaKTa
oOHapy>kuBatoTcs y 6osee 20% B3pocibIX U AeTel U, mo nporrosam, k 2030 roxy
sta nudpa gocruretr 40%. Y 53% wmyxuun u 19% KeHIIMH, TPOKUBAIOIINX B
WHyCTPUAIbHBIX CTPaHaX, BBIABICHO IMOBBIIIEHHOE COJIEpkKAaHUE IIaBEJIECBOU
KHCJIOTBI B Moue, mpu 3ToM y 5-20% mroaeil mpu goctuxkeHud 70-1eTHEro
BO3pacTa, OTMEYAIOTCS MPUCTYIHI MOYEKAMEHHON 00JIe3HU. Y KaXKJI0T0 TPETHETO
YKUTEIIA JIAHETHl UMEIOTCA T€ WIW WHBIE aJUIEPTUYECKUE TTPOSIBIICHUS.

Ha npoTsxeHnu Bcero nepuoja CymecTBOBaHMS YEIOBEUECKON IMBUITU3AIIUU
MpEANTPUHUMAIIMCH TIOMBITKA OTBETUTHh HA BOMPOC: MOYEMY 3TO MPOUCXOAUT U KaK
HAYMHAIOTCA 00Jie3HU? DTOT BOMPOC BOMPOCOB [JIi MEIUIIMHBI BCEX BPEMEH
COXpaHsET CBOK AKTYAIBHOCTh M B HalM JHU. Bo BTOpOM mosioBuHe XIX wu
Hayasie XX BeKa B MEPHUOJ TaK HA3bIBAEMOI'O «30JIOTOTO BEKa» MUKPOOHMOJIOTHUH,

3 OyHKIMOHAIBHBIE HHI'PEANEHTHI - BATAMUHBI, MUHEPAIbHBIC BENIECTBA, TOJMHEHACHIIICHHBIE KUPHBIE KUCIIOTHI,
TIHIIEBBIE BOJIOKHA, aHTHOKCHIAHTHI, & TAKXKe MHIPEIMEHTH NpobroTHIeckoro (6udumobakrepun, 1akTo6aKTepHHy,
COCTaBIIAIONINE HOPMAIBbHYI0 MHKPO(IOpPY KHIIEYHHKA qenoseka) U TpeOHOTHYECKOTO (CTI/IMyany}oume poct
COGCTBEHHO MHKPO(IOpH! KUITEUHHKA) JEHCTBY.

4 Bonesnn OUBHWJIM3AallNU — 3a6OJ'IeBaHI/I$[, CBA3aHHBIC C HAPYUICHUAMU MEXAHHU3MOB aJallTallki K
HC6J'IEll“0HpPI$ITHBIM (I)aKTOPaM aHTpOHOl“CHHO-I/BMCHCHHOﬁ Cpeabl B YCIOBUAX HAYYHO-
TEXHHYECKOTO Iporpecca
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onaronaps HayuHbIM poctkeHusM Jlyn [lacrepa, Pobepra Koxa, Ilayns Opnnxa
U JIPYTUX BBIJAIOIIKUXCA MUKPOOHMOJIOrOB, YAAJIOCh YCTaHOBHUTb, YTO MHOTHE
3a00jieBaHusl, CKIOHHBIE K pacHpOCTPaHEHHUIO, CBS3aHbl C KOHKPETHBIMU
MUKpOOpraHu3MamMu — Bo3OyauTenssMu HHpeknuii. OCHOBBIBasCh Ha 3THX
JTOCTHXKEHUSIX, ObUTH pa3paboTaHbl XMMHOTEPANIEBTUYECKHUE TIPETapaThl, BaKIIUHbI,
YyBCTBUTEJIBHBIE METOJIbl JIMATHOCTUKH, IO3BOJIMBIIHAE OCYIIECTBISATh PaHHEE
BBISIBJICHUE, TPO(PUIIAKTUKY U JICUEHHUE TaKMX MH(EKIMOHHBIX 3a00J€BaHUM, KaK:
gyMma, XoJiepa, AW3EHTEPHs, TYyIsIpeMus, CUUINC, TyOepKyIe3, TOHOpes, Jempa,
AMUACMUYCCKUN MEHUHTHT, OCIA, IMOJMOMHUEIUT, OPIONIHOW ¥ CHITHOW TH(HI,
Opymemnnes, Tyoepkyses, CTONOHSK, TudTeprs, MaasIpus 1 MHOTHE JAPYTHE.

B 1907 rony M.M. MeuyHUKOB BbICKa3aj MNPEIIOJIOKEHUE, YTO NPHUYUHON
BO3HUKHOBEHHUS MHOTHX 3a00JICBAHHUI SBISETCS COBOKYITHBIN A(EKT HA KICTKH U
TKaHW  MaKpoOOpraHuW3Ma  pa3sHOOOpPa3HBIX  TOKCMHOB U METa0OJIUTOB,
MPOAYLUHUPYEMBIX MHUKPOOPTAaHM3MAaMH, BO MHOKECTBE IPUCYTCTBYIOIIMMHU Ha
KOJK€ U CIU3UCTBHIX YEJIOBEKA M JKUBOTHBIX, MPEXKIE BCErO0 B MUIIEBAPUTEIHLHOM
TpaKTe.

B 30-60 roagst XX cToneTHs MEPBONPUYMHY MHOTHX MaTOJIOTUYECKHUX
MPOIIECCOB CTaJM CBS3bIBaTh C HAPYIICHUSMH, BO3HUKAIOIIMMH B LEHTPAJIbHOU
HEPBHOM CHUCTEME.

B 70 rogax XX cronerus kanaackuii naronor ['anc Cense chopmynupoBan
KOHIICTIIUIO CTpecca, BBEN MOHITHE «00JIE3HU aJanTallmy, CYuTas, YTO B OCHOBE
MHOTUX OOJIe3HEM dYeloBeKa JexaT HapylieHus OajaHca »JJIEKTPOJIMTOB U
CTEPOUIHBIX TOPMOHOB.

JocTuxenusst B 00JJaCTU TEHETUKU W MOJICKYJSIPHOW OHMOJIOTHH, a TaKXe B
o0JlacTU dJKCIEepUMEHTaIbHOM uMMyHosiorud B 70-80 romax XX crojeTus
MO3BOJIMJIA CMECTUTh AKIIEHThI B TOJIb3y HACJEICTBEHHOTO W/WUIM UMMYHHOTO
reHe3a MHOTHMX COBPEMEHHBIX 3a00JieBaHMI uYesnoBeka. Hauanmuch akTHUBHBIE
MOUCKA JIe(PEKTHBIX TE€HOB B XPOMOCOMAax, TIEPBUYHBIX W BTOPUUYHBIX
UMMYHOJAC(PUITMTOB, TPUYMH WX BO3ZHUKHOBEHHMS U TATOPU3UOIOTHYECKUX
M3MEHEHHUI KaK CJEJCTBUE ATHUX HapylleHud B makpoopranu3Me. C Hayana 80-
roJI0OB yBEIMYECHHUE urcia OOJIE3HEW 4YeoBEKa CTalld CBSI3bIBATH C YXYIIICHHEM
COCTOSIHUSI ~ OKpY)KalOIlleH  Cpelbl, BBICOKOM  CTEMEHBbIO  ypOaHU3aIuH,
TUIIOJAVHAMUCH, XHMHU3ALUHUEN CEIbCKOXO3IMCTBEHHOIO U  IPOMBIIUIEHHOIO
MPOU3BOJICTBA, IIUPOKUM BHEAPEHUEM B OBIT U 3IpPaBOOXPAHEHUE HOBBIX
XUMHUUYECKUX COCTUHEHUH.

B 1985 rony 3apy6exnsie uccienoBatenu S. Eaton u M. Konnor Beickazanu
TUIIOTE3Y, 4YTO POCT OOJie3HEeH IMBWIM3AIMM BO BTOPOM MOJIOBUHE XX BeEKa
0OyCJIOBJIEH T€M, YTO I'€Hbl COBPEMEHHOI'0 YeJIOBEKa, aalITUPOBAHHbIC B TEUCHUE
MOYTH MWIJIMOHA JIET DJBOJIOUMM K OJKU3HEHHBIM YCTOSAM U TIHIIE
MNPEAIIECTBEHHUKOB, OKa3aJlWCh HEJOCTAaTOYHO YCTOMYUBBIMH K  PE3KUM
U3MEeHEeHUsIM 00pasa Ku3HM uenoBeka 3a nmocieaane 100-200 mer.

Bo Bce Bpemena mpobsieMa nmuiy Obljla OTHON U3 CaMbIX BaXKHBIX, CTOSIIIAX
nepes 4eIoBeYeCKHM O0O0IIecTBOM. JIeHCTBUTENbHO, aHAMU3UpPYs KyJIbTYpHbIE
TpaAuUMA ¥  3aKOHbI, CBSI3aHHbIE C TUTUEHOM TMHUTaHUSA  JIPEBHUX
IIPEAIIECTBEHHUKOB, )KUBIINX B Meconoramuu, Erunre, Kurae n apyrux crpanax



HMansHero u Cpennero Bocroka, [IpeBHeit ['peunn n PuMckoil uMnepuu, MOKHO
OOHapy>KUThb CBUJAETENILCTBA TOr0, YTO €HIE HECKOJbKO ThICAY JIET Haz3aj
JOMUHHUPOBAJIO TMOHHMMAHHME, YTO 3/I0POBbE UEOBEKa B HAMOOJbBIICH CTENeHU
ONpENENAECTCS XapakKTepOM U IOJHOUEHHOCTBIO €ro IHUTaHUs, CTENEHbBIO
(bu3MYEeCcKO aKTUBHOCTH, TAPMOHHH J1yXa.

Brinaromeiics pycckuii ¢pusuonor M.II. IlaBnoB nmpu BpyueHun emy B 1904
rony HobGeneBckoit mpemun nucan: «Haa BceMu sIBICHUSMU Y€IOBEUECKOM KU3HU
TOCIIOACTBYET 3abota o xyebe HacynHoM. OHa TPEeACTaBIsIeT COOOW Ty
JPEBHEHUTITYIO CBSI3b, KOTOpasi OOBEIUHSICT BCE JKUBBIC CYIECTBA, B TOM YHUCIE U
yeJoBeKa C OKpyKarolled ux mpupojoit». Ito Beipaxenue W.II. IlaBnoBa kak
HEJb3s JIydIlle MOAYePKUBACT 3HAYMMOCTh MHUIIEBOTO (hakTopa B (HOPMHPOBAHUU
3I0POBbS M MOJIHOLIEHHOCTH KU3HM 4esioBeka. [loacunTano, 4To Ha MPOTSHKEHUU
CBOEH KU3HU CPEIHECTATUCTUUECKUN YEJIOBEK CheaaeT OK0I0 60 TOHH pa3IMYHbIX
MPOAYKTOB ITUTAHMUS.

KonudectBo U cTpykTypa moTpeOisieMol NMUIKM B 3HAYUTEILHON CTENEHU
CBsI3aHbl ¢ (PU3MUYECKONW aKTUBHOCTHIO UEJIOBEKA, €r0 MCUXUYECKUM COCTOSTHHUEM.
CornacHO COBPEMEHHBIM NPEACTABICHUSAM, PAlMOHAIBHOE MHUTAHUE JOJIKHO
oOecrieynBaTh YEJOBEKY pPAaBHOBECHE MEXKIY TMOCTyHAIOMEed U pacxoyeMoi
sHepruer (OamaHC DHEPruu), YJOBIETBOPITH MOTPEOHOCTH OpraHM3Ma B
HEOOXOJMMOM KOJMYECTBE OpPraHWYECKUX M HEOPTraHWYECKUX COCTUHEHUMN
(bamanc ~ mIACTUYECKOrO0  MaTrepuana),  MpeaycMaTpuBaTb  COOJIIOJCHHE
pallMOHANILHOTO pEXHMa MNUTaHus. TakuM o0pa3oM, C OOIIECTPUHSITON TOYKH
3peHMs, MHIIEBbIE MPOAYKTHl MPEACTABISAIOT COOOH JHEPreTHYECKUN U
OMOCHMHTETUYECKUI MaTepuaa >XMBOTHOTO W PACTUTEIBHOIO MPOUCXOXKICHHUS,
UCIIOJIB3YEMbI B HATYpPAJIbHOM WM MEpepabOTaHHOM BHUJIE B KQU€CTBE UCTOYHUKA
SHEPI'uM, TIACTUYECKUX U BKYCO- apOMATHUYECKUX KOMIIOHEHTOB, HEOOXOIMMBIX
JUTSL pOCTa, pa3BUTHS U QYHKIIMOHUPOBAHUS OPraHOB M TKaHEH YelloBeKa.

PesynpTaThl uccienoBaHuii U HAOMIOEHUN YOEIUTENHbHO MOKA3bIBAIOT, YTO
MPOAYKTHl THUTaHUA OOJAZAlOT HE TOJIBKO MUTATEIbHOW IEHHOCThIO, HO U
PETYIUPYIOT MHOTOUYUCIICHHBIE (PYHKIIUU U OMOXMMUYECKHE PEAKIIMU OpraHu3Ma.
B cBsi3u ¢ 3TUM aKTyaJIu3upOBAJICS TEPMUH 3J0POBOIO MMUTAHUS.

[Tox 370pOBBIM MUTAHHEM TTOHUMAETCSl TUTAHUE, OTBEYAIOIIEe TPEOOBAHUSIM
0€30MacHOCTH U CO3/aoIIee YCJIOBHS ISl (PU3NYECKOTO0 W HHTEIUIEKTYaIbHOTO
Pa3BUTHS, )KU3HEJEATEILHOCTA HACTOSIIIETO U OYIyIIIUX TTOKOJICHUH.

Poct yncina «0ose3Hel MUBWIN3ALMW)Y B HAUOOJIBIIEH CTEIEHU B IIOCIIEIHUE
JNeCATWICTHs  OOYCJIOBJIGH  YBEJIMYEHHUEM  CTPECCOBBIX  BO3JEHCTBUN  Ha
YEJIOBEYECKYIO TOMYJISINI0, CHIKEHUEM (PU3UYECKONM aKTUBHOCTH, BHEAPEHUEM
COBPEMEHHBIX TEXHOJIOTUH BBIpAIIUBAHUS, XPAHEHUS, IOATOTOBKH IHUILEBOTO
CBIpbSi W TPOAYKTOB MHUTAaHUS (CTUMYJISTOPBI PpPOCTa, YCUJIUTEIHW BKYyCa,
ctabunmzaTopsl). OCOOEHHO CYIIECTBEHHO ATH W3MEHEHHS 3aTPOHYJIM MHUIICBOU
palMoH W nuieBble NpuBbIYKU. [loaTBEpKaeHHEM 3TOro TE3HMcCa CiIy»Kat
HAOJIOICHUS 32 KUTEISIMU T€X PETMOHOB 3€MHOTO Iapa, B OOBIICHHYIO >KU3Hb
KOTOPBIX €II€ HE MPOHUKJIA COBPEMEHHAas UMBWIM3aLMSA. Tak, y KOPEHHOIO
HACEJICHUSI MHOTUX OCTPOBOB MHUKpPOHE3WH, TITyOMHHBIX TEppUTOpUl ADpHUKU U
FOxHO1 AMepuKH, NMUTAHHE KOTOPHIX Maj0 OTJIWYAETCS OT TAKOBOIO OT HUX



JPEBHUX  MPEIUICCTBEHHUKOB,  MPAKTUYECKH  OTCYTCTBYIOT  IPU3HAKHU
aTepockiiepo3a, caxapHoro jauabera, OpoHxHalibHOM acTMbl. Yacrora
BO3HMKHOBEHHUSI paka JIETKUX, TOJCTOW KHUIIKU, TPYJHON *Keyne3bl, UHPAPKTOB,
WHCYJIBTOB, CaxapHoro auadera u Apyrux Ooyie3HEeH HUBHIA3AIMU BO MHOIO pa3
HUKE, YeM y KUTele pa3BUThix cTtpan EBpomnbl, AMepuku u A3uu. HaGnroneHus,
MPOBEJCHHBIE HAa NPOTSHKEHUM HECKOJIBKHX NECATUIETUM 3a 17 pa3nmnyHbIMU
ATHOCAMH, MPOKUBAIOLUIUMU B CEBEPHBIX M B cyOTpommueckux obnactax CIIIA,
MIOKA3aJM, YTO y IMPEICTABUTEIEH TE€X HAPOJHOCTEW, KOTOPBIE NPHUHSIN TAaK
Ha3bIBAEMBI 3alaJHOECBPONEHCKHIA 00pa3 KU3HHM, 4YacTOTa BO3HUKHOBEHUS
CEpIICYHO-COCYIUCThIX 3a0oneBaHuil Bo3pociaa B 8-12 pa3, SHIOKPUHHBIX
HApyWIEHHW - B 5 pa3 NO CPAaBHEHHID C TEMH, KOMY YJAJIOCh COXPAaHUTH
TpPaJAMLIMOHHBIN yKIaJd XU3HU. Cpelln 3THUYECKOrO HACEJICHUs, MPOAOLKAIOLIErO
COXpPaHATh TPAIAULMOHHBIN IJI1 HUX 00pa3 *U3HH, NMPAKTHUYECKU OTCYTCTBOBAJIU
TaK Ha3bIBa€MbI€ AyTOMMMYHHBIE 3a00JI€BaHUA, KpalHE PEAKO OOHAPYKUBAIUCH
ajiepruyeckue nposiBieHusa. CpaBHUTENbHBIM aHAIM3 I[IOKa3aj, 4TO MHIIEBOM
pallOH COBPEMEHHOI'O KHUTENSI TaK HA3bIBAEMBIX IIUBUJIM30BAHHBIX CTpPaH MHpa
COJIEPKUT OO0JIBbIIIOE KOJIMYECTBO >KUPA, MOHOHEHACHIIICHHBIX M HACBIIIEHHBIX
YKUPHBIX KHUCJIOT, MOBapeHHOW comnu. Iluma >xureneil, KOTOpbIX Majlo KOCHYJACh
COBpPEMEHHAas IMBWJIM3allUsl, Oorara HEHACBHIIICHHBIMU KUPHBIMUA KHCIOTaMH,
MHUHEPANbHBIMUA  COJISIMH,  HM3OIPEHOMAAMH®  (IPEIIICCTBCHHUKN JIHIHIOB),
BUTaMruHaMH A 1 C, NUIIEBBIMU BOJIOKHAMM.

3a nocneaHue ABECTH JIET HAOIIOJAETCsl CHUKEHUE YCTOMYMBOCTH YeJIOBEKa K
BO3HMKHOBEHHUIO PA3JIMYHBIX OCTPBIX M XPOHHMUYECKHX 3a00JIEBaHWI, OIHOM W3
MPUYHH CIYXKUT U3MEHEHUE MUIIEBOrO MOBEAEHUS - YBEIMUYECHHE YIOTPEOJICHUS B
nuury paduHUPOBAHHBIX MPOJYKTOB (caxap, pacTUTEIBHOE U CIMBOYHOE MAaclo,
KpPETKUE aJKOrOJIbHbI€ HAMUTKH). PaduHupys mpoayKThl MUTaHUs, yOupas Tak
Ha3bIBacMble OajsIaCTHbIEC BEILIECTBA, YEJIOBEK JIOMYCTUII CTPATErHYECKYIO OIIHOKY
Y Ha NPOTSHKEHUM MHOTHX MOCIEIHHUX JECATUIETHI CO3/1aBajl MPOIYKTHI C JIETKO
YCBAaMBAaE€MbIMM YIJI€BOJAMHU, JUIICHHBIMA MHOTHUX BUTAMHUHOB, PACTUTEIbHBIX
BOJIOKOH M JIPYTHUX, KpalilHe HEOOXOIUMBIX IJISl 3/I0POBBSI U UMMYHUTETA MMHIIIEBBIX
KOMIOHEHTOB.  [lockonmbky ~ 00pa3  JKM3HM  COBPEMEHHOIO0  4YeJOBEeKa
XapaKTepU3yeTcss Majlol MOJBUKHOCTHIO, H30BITOYHOE KOJIMYECTBO KaJIOPHH,
MoJiydaeMo€ B pe3yibTaTe ymoTpeOsieHus papuHUPOBAHHBIX  MPOIYKTOB,
OPUBOJUT K pPHUCKaM 3a00J€BaHUN MOHKEIYAOYHON >Kelie3bl, IMOBBIIIEHHOMY
BBIOPOCY MHCYJIMHA, CHIOKEHUIO 00pa30BaHus B KJIETKaX INIMKOTE€Ha, HAPYIICHUSIM
oOMEHa BEUIECTB, OTJIOKEHUIO HM30BITOYHOTO KOJUYECTBA KUPA, PAZBUTHUIO
0oJie3HEeN CUCTeMBbI KPOBOOOpAIIIEHUS U CaxapHOTo auadera.

Crnenyromieii 0COOEHHOCTbIO M3MEHEHHUS JHEThl COBPEMEHHOTO 4YeIOBeKa,
ABJIIETCSI PE3KOE YMEHBILIEHHE TMOCTYIUIEHHS B OpPraHu3M C  [HIIEH
MOJIOYHOKHUCIIBIX OakTepuil. B HacTosimee BpeMs KUTEIM pPa3BUTHIX CTpaH
yHIOTPEONSIIOT B MIWJUTMOHBI U 0OJiee pa3 MEHbIIE MOAOOHBIX MUKPOOPTaHU3MOB,
YeM UX JIPEBHHE MpeIIIeCTBEHHUKU. Hamm npeaku st COXpaHEeHHs] MPOTYyKTOB
OUTaHUsI  HUCMOJB30BAIM  JIMIIb  €CTECTBEHHBIE  CIIOCOOBI  KOHCEpBALUU:

5 I/IBOHpCHOI/IHBI - IpCAMICCTBCHHUKN JIMITUIOB.



BBICYIIIMBAaHUE WA MPUPOAHYIO (PEPMEHTAIMIO 38 CUET MOJIOYHOKUCIBIX U JPYTUX
MUKPOOPraHU3MOB, CIIy4allHbIM O00pa3oM MOMNAJalolUX B PACTUTEIbHYIO WU
KUBOTHYIO THILY W3 OKpy’Karoleil cpeapl. B pesynpraTe pepMeHTani MHOTHE
IPOAYKTHI 000ralaIich MOJIOYHOKUCIBIMU OaKTEpUSMH, TpUOamMu U MPOyKTaMu
MX MeTaGoH3Ma (JIeTydHe KUPHbIE KIUCIIOThI, TICTH/IB, TOTHAMUHEI, BUTAMHHBI,
aHTHOMOTHUKO-CXO0XHUE CyOCTaHIIMM), KOTOPBIE, I0NIaB B NMUIIEBAPUTEIbHBINA TPAKT,
BHOCWJIM CYLIECTBEHHBIM BKJIAJ B IOJJEP)KaHHE HX 300pOBbi. BHenpenue
TEPMHUECKON O00pabOTKM TPOAYKTOB THUTAHHUS MPHUBEIO K COKPAIECHUIO
aOCOJIIOTHOTO COAEPKaHMS MOMAJA0NINX B OPraHU3M YEJIOBEKa MOJIOYHOKHCIBIX
MUKpoopranu3moB. Kak criencTtBue 3Toro, Cpoku (HOpMUPOBAHHS HOPMAIbHON
MUKPOQIIOPHI PE3KO BO3POCITH, U3MEHWICS Ka4eCTBEHHBIM M KOJIWYECTBECHHBIN €
COCTaB. DTOMY TaKKe CIIOCOOCTBOBAJIO WIMPOKOE MCIOJIb30BaHHE B XX BEKe
aHTUOMOTHUKOB.

BaxHoil 0COOEHHOCTBIO COBPEMEHHOW JHUETHI SIBISETCS TaKkKe H3MEHEHHE
COCTaBa U COOTHOILIEHUS, YIIOTPEOISIEMbIX B IIUIILY KOMIIOHEHTOB, Y4aCTBYIOLIUX B
00eCreYeHnn OpraHu3Ma IUIACTUYECKUMH M PEryJISTOPHBIMU COEIWHEHUSIMHU.
YnorpebiieHue MNUIM NPEUMYIIECTBEHHO pPAacCTUTEIBHOTO (KOPEHbs, OpEeXH,
IUIOABI, 3€JI€Hb, TPUOBI, AroJbl, (PYKTbI), peke pblObl W Msca MNPUBOIUIO K
(bopMHUPOBaHHUIO paliiOHa MeHee 00raToro 0E€JIKOM, HO COAEpPKAIIUM CYIIECTBEHHO
0oJIbllIee KOJTMYECTBO MUHEPAIBHBIX COJIEH, MUILIEBBIX BOJIOKOH, aHTUOKCH/IAHTOB.
B Hacrosimee Bpemsi cpenHectatuctuyeckuid yenoBek B 10-20 pa3 Oosblie
yHOTpEONSIET CoJied HATpus, B YEThIPE pa3a HACBILIEHHBIX >XUPHBIX KHUCIOT.
CootHomeHue oMera-6 K omera-3 >KMpHbIM KHCJIOTaM B IHILIEBBIX MPOIYKTaXx,
UCIIOJIb3YEMBIX B MPOILIOM CTOJETHH, ObUIO 2:1. Y COBpEMEHHBIX 3CKUMOCOB 3TO
COOTHOLIEHHE paBHsercs 1,7:1, y KopeHHoOro HaceneHus SNOHHM 3TO
COOTHOIIeHHEe Onm3ko K 12:1. YV COBpEeMEHHBIX KUTENe KOHTHHEHTAJIbHBIX
rOCyJlapCTB COOTHOILIEHUE 3TUX KUCJIOT B MUIIE HOCUT OOpaTHBIM Xapakrep, U
nopoit moxker nocturarb 50:1, 4To He MOXKeT OJarompusTHO CKa3aThCs Ha
310POBBE.

CyllecTBEHHOE CHM)KEHUE KOJIMYECTBA HEOOXOJUMBIX YEJIOBEKY IMHILEBbIX
WHIPEIMEHTOB OTMEYAETCS IPU MPUTOTOBIIEHNN UK. [Ipupy4uB OroHs, a 3aTem,
pa3paboTaB Jpyrue TMpUEMbl TEPMHUUYECKOM, (PUIHUECKOH UM XHUMHUYCCKOU
00pabOTKH MHUIIHY, YEIOBEK B 3HAYNTEIHHON CTEIEHN COKPATHII €€ OMOJIOTHYECKYIO
LHEHHOCTbh, Pa3pyLINI T€ €€ KII0UYEBbIe KOMIIOHEHThI, KOTOPbIE KpailHE HYXHBI, JIJIs
HOPMaJIbHOTO (YHKLIMOHUPOBaHUS opranuzMa. K coskaneHuto, coBpeMeHHas
MUIIEBas MPOMBIIIJIEHHOCTh, HE JOCTATOYHO OOpalllaeT BHUMAHUS HAa TO, YTO
BOKHEUIINE KOMIOHEHTHI MUY pa3pylIalOTCsl MPU OYHUCTKE, BBICYIIMBAHUM,
HarpeBaHWM U MPU 3aMOpaKUBaHUU. Tak, B Mponecce OUNCTKUA 3€PHO yTPAYUBAET
CBOM B&XKHbIE NHUIIEBbIE 3JEMEHTHI, PACHOJIO)KEHHbIE B 00OJOYKE 3€epHa -
BUTAMMHBI, AHTHOKCHJAHTbI, AMUHOKHCIOTBL. Ecium paccMOTpeTb BcCe 3Taribl
INPUTOTOBJICHUS MUILEBBIX Macel U KHpa, TO MOXKHO yOeauThCs, YTO cO cOopa
CEMSH W 3€pEeH, WX BBICYIIMBAHUS, OYUCTKH, DPa3JaBiIUBaHWs, HarpeBaHus,
DKCTPAKLMH, OTACIICHHS, OYUCTKU, YCTPAHEHHUS 3amaxa, B TOW WM WHOM CTENEHU
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KOHEUHBIA MPOAYKT JIMIIAETCS KIIOYEBBIX MUTATEIbHBIX KOMIIOHEHTOB B
pe3yibTaTe CaMOOKHCIICHHUS, TUAPOIN3a, U30MEPU3ALIUU, YTPAThI TOKO(EPOIOB.

B kadecTBe mnpumepa 3aBUCUMOCTH LIEHHOCTH [JIsl 3J0POBbSl YEJIOBEKa
NPOJYKTAa TUTAHUS OT ChIPbSi MOTYT OBITh JAaHHBIE O COCTAaBE€ HEHACHIIICHHBIX
JKUPHBIX KHCJIOT B MOACOJHEYHOM Macie. [Ipu monydeHuM macia U3 cemMedyek
MOJCOJIHEYHHKA, B3AThIX Ha 10-i1 1€Hb, COOTHOLIEHUE B TOTOBOM MPOJIYKTE OMeETra-
6/omera-3 paBHO 3:8, IpU HCIOJIB30BAaHUM COOpaHHBIX cemedek Ha 30 JaeHb 3TO
cootHomenne nocturaet 12:1, a Ha 90 menp or nBerenmss — 24:1. 3encHbIe
OaHaHbBl XapaKTEPU3YIOTCSd MEHBIIUM TJIMKEMUYECKUM HWHIEKCOM, YEM JKEIThIe
crenble OaHaHbI, MOCKOJIBKY TOCIEIHUE COAepkKaT Oosblie OBICTPO YCBOSIEMBIX
caxapoB. Hamm mpenku npeuMymiecTBEHHO yHOTPeOsuid (PYKTHI M OBOIIH
3a10JT0 70 TOrO, KaK OHU co3peroT. DpyKThl W OBOLIM OOJAJa0T MOIIHBIM
AHTUMYTAr€HHbBIM U MNPOTUBOPAKOBBIM 3 (eKxTom, Oaronaps HaIUYUI0 B HUX
Oonpiiero  koiuyecTBa  (IaBOHOUJOB U TiiyTaTHoHa. (OCOOEHHO MHOTO
AHTUOKCUJAHTOB B OKpAIlIEHHBIX oOBOIaX H (pyKTax. ITO MOCIYKHIIO
OCHOBaHMEM AMEPUKAaHCKOMY MPOTHUBOPAKOBOMY OOIIECTBY PEKOMEHIOBAThH
€XKETHEBHOE YMOTPEOICHUE Ka)KIbIM B3POCIBIM YEJIOBEKOM OT TSTH JO0 BOCHMH
pa3IMYHBIX CBEXKUX OBomled W (pykToB. B mporiecce MpuUroTOBICHUS THINU
3HauuTeabHOEe KoymuecTBO (0T 5 g0 80%) pacTUTENbHBIX AaHTUMYTareHHBIX
cyOcranuuii pazpymaercs. 90% priObero xkupa, 60raroro omera-3 KMUCJIOTaMU B
Ipolecce MOATOTOBKM IOJBEPraeTcsl TUAPOTCHH3alUU, KOTopas YJalseT 3Tu
NPUPOJIHBICE AHTHUOKCUJAHTHI. bojiee TOro, HCXoas ©3 TEXHOJOTHYECKOU
1EJ€CO00Pa3HOCTH B yIIEpO MOJE3HOCTH ISl 3M0POBbs, PACIIUPSIOTCS MOCEBBI U
BBIpAIIUBAHUE TEX PACTCHHN W JKUBOTHBIX, MNPOIYKTHl M3 KOTOPBIX JIydlle
XpaHATCS, HO JIMIICHBI CTOJb HEOOXOIUMBIX MJIS OpraHu3Ma YeJIOBEKa JIETKO
pa3pyliaeMblX MHUIIEBBIX KOMIIOHEHTOB. Hampumep, mnpuoputer oOTHaeTCA
pacTeHusIM, B Maciieé KOTOPhIX OOJIbIIIE COMEPKUTCS KUPOB, OTHOCAIIUX K KJIacCy
oMmera-6 BMeCTO oMera-3, IOCKOJIbKY IOCJIeAHHE OBICTPO OKUCISIOTCS |
CYILIECTBEHHO COKpamlaloT CPOKU TOAHOCTH MHIIEBOTO MNPOAyKTa. Mexay Tem
MOCJICIHSAS TPYyNNa HEHACHIIICHHBIX JKUPHBIX KHUCJIOT, OyAy4d MPUPOTHBIM
AHTUOKCUIAHTOM, HEoOXOoJIMMa JJii  HOPMAJIbHOTO  (PYHKIIMOHUPOBAHMUS
MPAKTUYECKU BCEX KIETOK OPraHOB M TKAHEW YeJIOBEKa.

B pesynbTate aHTpONOTE€HHON AEATEIBHOCTH CEIbCKOXO3SUCTBEHHBIE YTOIbS
OOCIHSIIOTCSI M UCIBITHIBAIOT Je(UIIMT MUTATENbHBIX BeliecTB. Kak crencrBue
ATOTO, BO MHOTHX CHhEJOOHBIX PACTEHUSIX YMEHBIIACTCS COJEpKaHWE >KU3HEHHO
BaXHbIX coequHeHui. [Topsaka 80% MOYBEHHBIX PECYPCOB HE MOTYT B HACTOSIIIEE
BpeMsl  yJIOBJICTBOPUTH TOTPEOHOCTH  CEIBCKOXO3SIMCTBEHHBIX  KYJIBTYp B
MHHEpAJIaX U WX KOMIUIeKcax. B pesynbrare, ecnu B Hadane XX Beka B 100 r
HInUHaTa 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
HACTOsIllee BpeMsi ero MeHblie 2 Mr. [[ns  yJoBJIETBOpPEHHS CYTOUYHOMU
MOTPEOHOCTH B3POCIIOTO POCCUSHMHA B KeJIe3e Mepe]l MEpBO MUPOBOM BOWHOM
JIOCTaTOYHO OBUIO CBHECTh JBa KPYIHBIX si0oka. B HacTosiee Bpems maxe
ynotpebnaeHre 1 Kr s0JOK HE BOCHOJHUT CYTOYHYIO MOTPEOHOCTH B 3ITOM
MUHEpAJe.



M3meHunach colMalibHasl CTPYKTypa HAceJeHUs, B PE3YJIbTATE B HACTOSAILEE
BpeMs 3HAUMTEIIbHAS YaCTh HACEJIEHUS IPOXXUBAET B IPOMBIIUICHHBIX LIEHTpax H,
IIEpECTaB y4acTBOBATh B HEMOCPEIACTBEHHOM IPOM3BOJCTBE IPOAYKTOB ITUTaHUS,
IIPAaKTUYECKH JIMIIECHA HAaTyPAJIBHBIX CBEKHUX CEJIBCKOXO3SMCTBEHHBIX NPOIYKTOB
nuTaHus. B pe3synbTare MHTEHCH(DUKAIMM IPOMBIIIJIEHHOIO IPOU3BOACTBA C
UCIIOJIb30BaHUEM YA00pEHUH, repOUII0B, (GYHIULIUIOB MOJIydaeMble IPOAYKTHI
NUTAHMSI CTAJIU CYLIECTBEHHO YCTYIATh IO COAECPHKAHUIO )KU3HEHHO HEOOXOIUMBIX
NUIIEBbIX CyOCTaHUMU B JIECATKU pa3 T€M MHPOAYKTaM, KOTOPbIE MPOU3BOJNIUCH
10 TPAAULMOHHBIM TEXHOJOTHSM.

B Hacrosimiee Bpems mapagurma HJIE€d yJIOBJIETBOPEHMS royiofa U MUIIEBON
0€e30MacHOCTH MEHSIETCSl MapaJurMOd PacCMOTPEHHs MHILNM, KaK Ba)XHEHIIEro
dakTopa COXpaHEHUsI U yIyUIICHUs 310pOBbs, CHI)KEHHUSI pUCKOB BOZHUKHOBEHUS
3a00J1eBaHUM.

B nocnennue roasl BO MHOTHX CTpaHaxX MHUpPa PSAAOBBIC MOKYNATENH MUILEBBIX
OPOAYKTOB OOECIIOKOEHBbl HE CTOJIBKO TEM, COJIEPXKUT JIM MHIIA JOCTaTOYHO
KaJOpUH W IJIACTHYECKUX CyOCTaHUMN U YAOBJIETBOpPSAET JHU OHAa BKYCO-
apoMaTHUYECKUM 3aIpocaM, CKOJIBKO OKa3blBaeT JIM BbIOpaHHAs MMM MHILIA Ha
OKHJIaeMbIil 03710pOBUTENbHBIN 3 (DekT Ha opranu3M. [IpoBenennsiii B 15 cTpanax
EBpomnerickoro coro3a B 1996 roay onpoc noutu 15 000 B3pocibIX Jr01€i mokasail,
4T0 9% M3 HUX IpEeXKAe BCEro NMpu BbIOOpE NPOAYKTOB MUTAHUS 3ayMbIBACTCS HAJ|
TE€M, KAaKOW NO3UTUBHBIA 3(P(DEKT HAa UX 3J0POBbE OKAKET BBHIOPAHHBIA HMU
NpOAyKT. 32% ONpOIIEHHBIX OTMETWIM, 4YTO YKAa3aHWs Ha BO3MOXKHOE
0370POBUTENBHOE JIEUCTBHE BEIOPAHHOTO UMU MPOAYKTA MPU €r0 MOKYIIKE UTPAIOT
Ba)KHOE 3HaueHue. Takum o0pa3oM, Mpolecc NOHMMaHUs U OCO3HAHMS 3HAYEHUS
HE3aMEHUMBIX (DAKTOpPOB MUTAaHUA B NPO(PHUIAKTHKE HAPYLIEHUNA 3J0pOBbB,
YBEIMYECHHUH MPOJOLKUTEIIBHOCTH JKM3HHU, HAYAJICA — JIFOAM BCE yalle mpulerarot
K HCIOJIb30BaHUIO OMOJOIMYECKH aKTHUBHBIX J00aBOK, BKJIIOYEHHUIO B pPallMOH
NUTaHUs! PYHKIIMOHAIBHBIX TPOIYKTOB.

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

3/10pOBO€ MUTAHKWE — OJTHO M3 0A30BBIX YCIOBHM (HOPMHUPOBAHUS 30POBbHS
nereil. HesgopoBoe numieBoe noBeAeHUEe (POpMUPYET PUCKU U30BITOUHONM Macchl
Tena, caxapHoro auabera, 3a00JieBaHWIl OpraHOB MUIIEBAPEHUS, SHIAOKPUHHOU
CUCTEMBI, CHUCTEMbl KpoBooOpaiieHus. [loATBep>KaeHUEM pPHUCKOB  CIIyXaT
perucTpupyemblie rmokaszaresiu 3a0071€BaeMOCTH.

K d4ymciny KiIO4eBBIX MPHUHIMIIOB 3J0pPOBOIO MUTAaHUS OTHECEHBI -
MPUOPUTETHOCTh 3AIUTHI KU3HU WU 370POBbA; COOTBETCTBHE HHEPreTUUYECKOMN
LEHHOCTH pallMOHa NUTaHUS BSHEpro3arparaM; COOTBETCTBHE XUMHYECKOTO
coctaBa (PU3UOJOTUYECKUM MOTPEOHOCTSIM B Makpo- U MHKPOHYTPHUEHTAX;
HaJIM4YME B COCTABE palMOHA MUILEBBIX MPOIYKTOB CO CHUYKEHHBIM COJIEPKAHUEM
HACBILIECHHBIX KUPOB, MPOCTBIX CaXapoOB M MOBAapPEHHOW COJM, a TAK)KE MUILEBBIX
IPOAYKTOB, 00OTaIllEHHBIX BUTAMUHAMH, MTUIIEBBIMUA BOJIOKHAMH U OHMOJIOTUYECKU
aKTUBHBIMH BEIIECTBaMHU; OOECIEUEHHE MAKCHUMaJbHOTO pa3HOOOpasusi MEHIO U



ONTUMAJIBHOTO  peXUMa  TMUTAHUS,  HENONMYyIIEHHEe K  YyIMOTPeOJICHUIO
dbanbcuUIUpPOBaHHON MPOMYKLUMH, MHUIIEBBIX MPOAYKTOB B  TEXHOJIOTUHU
U3TOTOBJICHUSI KOTOPBIX  HCIIOJNB30BAJIUCh YCWIMTEIU BKYyCa, KpaCHUTENH,
3anpenieHHble KOHCEPBAHTHI; MPOJYKTOB, 3alpelieHHbIX K YHOTPeOICHUIO
o01reo0pa3oBaTeNbHBIX OpPraHU3AlMIX; a TakKe NPOAYKTOB C HapYyIICHUSIMHU
YCIIOBUM XpaHEHUS U UCTEKIIMM CPOKOM T'OJIHOCTH, MIPOJIYKTOB MOCTYNUBIIUX 0€3
MapKUpPOBOYHBIX SIPJIBIKOB W (WiK) 0O€3 CONMPOBOJIUTENBHBIX JIOKYMEHTOB,
MOATBEPKIAIONINX 0€30MMaCHOCTh MHUIIEBBIX MTPOTYKTOB.
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4.2.2. Tema Ne 2 «OcHOBBI (U3MOJIOTHH MUILEBAPEHUS»

Hean: ChopmupoBarh npeacTaBieHre O (PU3HOIOTUM MUIIEBAPECHUS, POIU
HOPMaJIbHON MUKPO(IIOPHI KUIIEYHUKA B (DYHKIIMOHUPOBAHUM OpPraHU3Ma.

KonTposabHbIE BONPOCHI:

1. Yrto uzydaet Hayka Tpodonorus?

2. Kaxue BaMm n3BecTHBI BaKHEHIIINE KOMIIOHEHTHI MU, HEOOXOUMBIE IS
nojjiep>kanusi oOMeHa BelleCTB, (PYHKIIMOHUPOBAHUSI OPTAaHOB U TKAHEH,
TapMOHUYHOTO POCTA U PA3BUTHUSI?

3. Kaxkue otienbl nuiieBapuTeIsHOTO TpakTa Bbl 3HaeTe U KakoBa UX poJib B

MUILIEBAPECHUH.

HazoBute n3BecTHbie BaM TUIBI NUILIEBAPEHUSI.

Kakue ¢hyHKIIMM BBITONTHIET MUIEBAPUTEIBHBIN TPAKT?
[lepeuncnure GyHKIMH, BHITOJIHIEMbIE HOPMAIBHOU MUKPODIOpOH
KUIIEYHUKA.

o b

CunpaBoyHbIe MAaTEPHAJIbI 110 TEMe:

bonpmas ponb B HM3y4YEHWH MEXAaHU3MOB IMHUIIEBAPEHUS U YCTAHOBJIECHUU
oO0lIMX 3aKOHOMEPHOCTEW YCBOEHHUS NHUIIM MNPUHAIISKUT akajgeMuky A.M.
VYroneBy, co3maBmiemy B 1980 roay HOBYH MEXIUCHUIUIMHAPHYIO HAYKY
TpodoJIOrHIo.

Tpodonorus - 370 «Hayka O MUIlle, TUTAHUU, MUILEBBIX CBA3SIX U IMpoleccax
YCBOEHHS MUIIM HAa BCEX YPOBHSIX OpraHU3AIMH KUBBIX CUCTEM (OT KJIETOYHOT'O 10
ouochepHoro)». A.M. VYronesbiM Oblla TPEAIOKEHA TEOPHUS «aJICKBATHOTO
nuTaHusy. OCHOBHBIC MOCTY/AThl - BCE KOMIIOHEHTHI MHIM (HyTPHEHTHI M
GasacTHBIC BENIECTBA®) HEOOXOMMBI ISl TIOIEPYKAHNS MOJIEKYISPHOTO COCTaBa
OpraHM3Ma W BO3MEILIEHUS €ro IUIaCTUYECKUX W DHEPreTUYECKUX 3aTpar;
KOMIIOHEHTHI MUY BKIOYAIOT B ce0sl MUTATENbHBIE U PETYIATOPHbIE CYOCTaHIIUY;
OallaHC TMHUIIEBBIX BEIIECTB B  OpraHu3Me TNOJIJEPKHUBAETCS 3a  CYET
BBICBOOOKIICHUSI OTNIEIBHBIX HYTPUEHTOB M3 CJIOXHBIX IO COCTaBYy MHUIIEBBIX
MPOJYKTOB 3a CUET MOJIOCTHOTO, MEMOPAHHOTO, BHYTPUKJIETOUHOTO MUIIEBAPEHUS,
a TaKKe MUKPOOHOTO CHHTE3a OaKTepUsIMU MUILEBAPUTETHLHOTO TPAKTA.

7
HYTpI/ICHTBI — OMOJIOTHYECKU 3HAYHUMEBIC KOMIIOHCHTABI,
8
bammactabIC BE€IICCTBA — OMOJOrHYECKH HE3HAYMMbIE KOMIIOHEHTEI.



Ucxons u3 teopuu anekBatHoro nutanus (A.M. Yroinesa), s HOpMaIbHON
KU3HENIEATETILHOCTH OPraHu3My HEOOXOAMM IUIACTUYECKUM W DHEPreTUYEeCKUi
MaTepuai, a Takke pa3sHOOOpa3Hble PETyISATOPHbIE CYOCTaHIMU, KOTOPbIE
MOCTYNAOT B OPraHU3M C NUIIEBBIMU MPOLYKTAMH.

PaznuuaroT mecTh BaKHEUIIUX KOMIIOHEHTOB IMHILU, KOTOPbIE HEOOXOIUMBbI
OpraHu3My IJisi OJAJEp>KaHusl OOMEHa BEUIECTB, (PYHKIIMOHUPOBAHUS OPTaHOB U
TKaHe#, JUisi pocTa U OOHOBJICHUS! KJIETOK OpraHu3Ma - 3TO BOJA, O€JIKH, >KHUPHI,
YTJIEBOJIbl, MUHEPAJIbHBIC BEIIECTBA U BUTAMUHBIL. [Ipexae yeM opraHu3M yCBOUT
UX, OHM TIOJIBEPraroTCs pacHICIUICHUI0O Ha Oojieeé TPOCThIe XMMHUYECKUE
COEUHEHHMSI. DTO MPOUCXOAUT Oiarogaps mpoieccaM MUIIEeBapEHUsL.

[TumeBapenne — 3TO  KOMIUIEKC  (U3HYECKUX, XHUMHYECKUX U
(U3HOIOTUYECKUX TIPOIECCOB, B pe3yiabTaTe KOTOPBIX TIOJ BO3JCHCTBHEM
(epMEeHTOB TNMUTATENIbHbIE BEIIECTBA pPACHICIUIAIOTCS Ha OoJee MpocCThie
XUMUYECKUE COCAMHEHUS, CIOCOOHBIE BCACHIBATHCS UYEPE3 CTEHKY >KETyI0YHO-
KHUIIIEYHOTO TPAKTa, MOCTYNaTh B KPOBOTOK M YCBAaMBATHCS KJIETKAMH OpraHU3Ma.
[Ipu 3TOM B mponecce NUIEeBapeHUs] MUTATEIbHBIE BEIIECTBA, ITPOIBUTASICH YEPE3
MUILIEBAPUTENBHBIN TPAKT, MPOXOASAT CYMMapHOE PACCTOSHUE OKOJIO JECSATU
METPOB. [Iporeccel MUILIEBAPECHUS MPOTEKAIOT B ONpEICICHHON
MOCJIEA0BATEILHOCTH BO BCEX OT/AENIAX MUIIEBAPUTEIBHOTO TPAKTa - MOJIOCTH PTa,
IJIOTKE, MUIIEBOJAE, KEITyAKE, TOHKOM U TOJICTOM KHIIKaX C y4aCTHUEM IE€UEHH U
YKEITYHOTO MY3BIPs, OIKEITYJOUHON Kene3bl. TOIbKO MUHEpaIbHbIE COJIU, BOJIA U
BUTAMUHBI, YCBAaWBAIOTCSI YEJIOBEKOM B TOM BHUJIE, B KOTOPOM OHU HaXOJATCS B
nuie. benaku, >KUpbl U YIJIEBOAL TMOMAAal0T B OPraHU3M B BHUJE CIOXKHBIX
KOMILJIEKCOB. YUTOOBI OHM YyCBOWJIHMCH, TpeOyeTcsd MX (pu3myeckas U XUMHUYECKas
nepepaborka. KpoMe TOro, KOMIOHEHTHI THUIIM JOJDKHBI TPEIBAPUTEIIHBHO
yTpaTUTh CBOK BHUAOBYIO CHEIU(UUHOCTh, WHAYE€ OHH OYIyT NPUHUMATHCS
CUCTEMOW UMMYHUTETA KaK YyKEPOHbIE BEILIECTBA.

[IuiieBapeHne HAYMHAETCS C M3MEJbYEHHS] TNUINA B POTOBOW MOJIOCTH,
YBIQKHEHUS €€ CIIOHOM, IMEePBUYHOTO MeTabonu3Ma W TpaHcpopManuud ToJ
BO3JIEHCTBUEM (DEPMEHTOB CIIIOHBI (aMuUiIa3bl, MPOTEUHA3BI, JIUMAa3bl, (ochaTasbl,
PHK-a3p1). CpenHsas NpoaOKUTENLHOCTh MPEeObIBAaHUS UM B TIOJOCTH pTa
JOJDKHA COCTaBJIsITh Tmopsiaka 15-20 cex. B ciydae cokpailleHUsi BpEMEHH
HaxOXJICHUS MHINM B TMOJOCTH pPTa, HAPYIIAIOTCS MPOUECCH MHUILEBAPEHUS,
COOTBETCTBYIOIIIME JTAaHHOMY YYacTKy MHUIIEBAPUTEIHHOTO TpakTa (M3MeEIbUYCHUE,
pacnaj; Kpaxmall Ha IPOCThIE caxapa).

Jlanee crnemyeT 9Tam  NEPENBIKEHHMS MHUIIEBOIO KOMKa 3a  CYeT
MEePUCTAIBTUUECKUX JIBUKEHUNM MBI TJIOTKM M MHUIIEBOAA B JKEIYIOK. AKT
IJIOTaHUS BKJIOYAaeT B ce0st a3y poToByr (IPOU3BOJIBHYIO), TJIOTOYHYIO
(OBICTPYIO HEMPOU3BOJIbHYIO), MHUIIEBOAHYIO (MEIJICHHYIO HEMPOU3BOJIHHYIO).
CpenHsst mpoJIOKUTENBHOCTE BPEMEHH MPOXO0XKICHUS MHUILIEBOTO KOMKa 4Yepe3
MUILIEBOJI COCTAaBIsIET 2-9 CEeKyHJ U 3aBUCUT OT IUIOTHOCTH TumuU. Jns
MpeI0TBpaIeHUs] 00PaTHOTO TOKA MHUIIH, a TAKKE pa3rpaHUUYCHUST BO3ICUCTBUS Ha
HEe TUIICBAPUTENBHBIX (EPMEHTOB, TMHIIEBAPUTEIBHBI TpPakT oOecreueH
CHIEIUAIbHBIMU KJIAlTAaHAMM.

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



MOJIBEPTraeTCs MEXaHMYEeCKOW M XUMHUYECKOW 00paboTke MOJ BO3IEHCTBUEM
KEITYIOYHOTO COKa W NPUCYTCTBYIOIIMX B HEM COJSHOM KHCIIOTBI, KOTOpas
oOecreynBaeT KUCIYIO Cpely B JKENyJKe, BbI3bIBACT JEHATypaluio U HaOyxaHue
O€JIKOB, AKTUBUPYET MENCUHOTEHBI, OKa3bIBaeT OAKTEPULIUIHBIN 2P (HEKT; IENCUH -
nepeBapuBaeT  OeJoKcoJepKalllue TMHUIIeBble NPOAYKTHL. JlumonuTuyeckas
aKTUBHOCTD KEJIyJJOYHOTO COKa CIIOCOOCTBYET PACHICIUVICHUIO 3MYJIbIMPOBAHHBIX
KUPOB MoJioka. OOpasyromascs B KeNyAKe B 3HAYUTEIbHBIX KOJIMYECTBAX CIU3b,
C OJHOH CTOpPOHBI, BBINOJHSET 3AIIUTHYIO (QYHKIUIO 3allMIas CIU3UCTYIO
KEITyJKa OT JEUCTBUS COJSHOM KHCIOTBI, a TaKXe€ CIYKUT HCTOYHUKOM
OHAOTEHHBIX OENIKOB [JIs HX MOCIEAYIOWEH YTWIM3alud MHKPOOPraHu3MaMu
TOJICTOM KHUIIKH. B JKemyake MNpUCYTCTBYET TakkKe CIeUuanbHbIN (hakTop,
00eCIIeuynBaOIINA B TaTLHEHIIIEM YCBOCHHE BUTaMUHA Bis.

[Tocne xenmyaka NHUIIEBOM KOMOK IONAIA€T B TOHKWW KHUIICYHHK, IJIMHA
KOTOporo jgocruraer 6,5 wmerpoB. Kumeunsldi COK B 3TOM  OTHAENE
MUILIEBAPUTEIBHOTO TPAKTa HMMEET IIEJIOYHYIO Cpeay 3a CYeT NOCTYIUICHUS B
TOHKHUI KHIIIEYHUK >KEJIYH, COKA IMOJKETYIOYHOM KEJe3bl U BBIACICHUN CTEHOK
kuieyHuka. COK TOJDKENyJ0YHOM KeJe3bl COJASPKHUT Takue (epMEHThI, Kak
anbpa-amunaza (pacuieruisier yraeBoasl), PHK-JIHK-nykneassl (pacuiermistor
HYKJIEMHOBBIE KHUCIIOTHI), JIUMA3bl (PACHIEIUISIIOT JKUPHI), TPOTEasbl (PaCHICIUISIOT
Oenky) B BUJAE MPOIH3UMOB. Bcero B kumieuyHoMm coke oOHapyxuBaetcs 6osee 20
(bepMeHTOB (3HTEPOKHUHA3BI, MENTH1a3bl, PocdaTazbl, HyKJI€a3bl, JIMIa3a, aMUIa3a,
JaKTa3a, caxapaza W Jp.). Y JIOJIe, MNpPOKMBAIOIIMX B Pa3HbIX pEruoHax,
BCTPEUAIOTCS  UHJIUBUAYYMBI, Yy KOTOPBIX OTMEUAaeTCS HEAOCTATOYHOCTh
NPOAYKUMU (PEpPMEHTA JIAKTa3bl, y4aCTBYIOIIEH B yTHIM3AIMHU JaKT03bl. OCOOEHHO
4acTo OTOT BPOXKACHHBIN JnedekT oOHapyxuBaercs y xureneit (40-100%
nonynsuuu) Azun u Appuxu. Cpenn Jul CIaBsIHCKOTO MPOUCX0XKICHUS (PYCCKUE,
Oenopychl, yKpauHIbI) AehUIIMTHOCTh JakTa3dbl OOHapyxuBaerca y 10-15%
MPEACTABUTEIICH MOIMYJISLIHAH.

B TOHKOM KHIIIEYHHUKE MPOUCXOJUT BCACHIBAHUE OCHOBHOM Macchl
00pa30BaBIIUXCSl TPOCTHIX XMMHUYECKUX (parmMeHToB nuiny. He mepeBapeHHBIC
OCTaTKU MHILNK J1aJiee MOCTYHAlT B TOJICTHIM KHIIEYHHK, B KOTOPOM OHH MOTYT
HaxoauThcss OT 10 go 15 wacoB. B 3TOM oOTHene NUIEBAPUTEIBHOIO TPAKTa
OCYIIECTBJISIOTCS MPOIECCHI BcachiBaHUs BOABI (10 10 J1 B CyTKH), MUHEpATbHBIX
COJIEH, MPOTEKAIOT OCHOBHBIE MPOIECCHl MUKPOOHOM MeTaboJM3alluh OCTATKOB
MUATATEJbHBIX  BEHIECTB, IMOCTYNUBIIMX M3BHE WM OOpa30BaBIIMXCA B
NUIIEBAPUTENBHOM TpakTe. [IpomomKUTENbHOCTh TMpoliecca MUILEBAPEHUS Y
3I0POBOTO YEJIOBEKA B 3aBUCUMOCTH OT CTPYKTYPBI MUTAHUS COCTABISAET OT 12 10
36 yac.

BcacbiBaHre OCyIIECTBISETCS HAa BCEM MPOTSHKEHUM MUILEBAPUTETHLHOTO
TpaKkTa, MOBEPXHOCTh KOTOPOTrO MOKPHITA BOPCHUHKAMH, PA3IUYAIOIMIUMUCS IO
CTPYKType 1 (PYHKITUU B 3aBUCUMOCTH OT CBOEH Jiokanm3aruu. Ha 1 MM cimsucroit
npuxoautcst 30-40 BopcuHOK. BcacbiBaHME OCYIIECTBISETCA 3a CUET peau3aluu
HECKOJbKMX MEXaHU3MOB - TIACCHUBHBIN TpaHCHOpPT, obJserdeHHas nuddysus,
akTUBHBIA TpaHcmopT. [lpu stom, 50-60% mnpoaykToB MeTabonm3Ma OEJIKOB
BCachIBaeTCA B JABeHaAnaTunepctHoil kumike, 30% - B Tonkoit u 10% - B TosicTOM



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

BaxxHyio ponap B mpolecce MNHILEBAPEHUS UIrPaeT ITe4eHb, B KOTOPOH
MPOUCXOAUT OOpazoBaHue xkenuu. Kemdb CIOCOOCTBYET SMYJIbrallud >KUPOB,
BCACBIBAaHUIO TPUTIUIEPUIOB, aKTUBUPYET JIUIA3y, CTUMYJIUPYET NEPUCTAIBTUKY,
WHAKTUBUPYET  MENCHH B  JBEHAAIATUIIEPCTHOM  KHUIIKE,  OKa3bIBAET
OakTepUIMAHBIA © OakTepuocTaTHuecKuii A(QPEeKT, yCUIMBAET THUAPOIU3 W
BCACBIBAaHHE OCIKOB W YTJIEBOJOB, CTUMYJIUPYET HpOiudeparuio dHTEPOIUTOB,
MIPOIIeCCHl 00Pa30BaHUS U BBIJCIICHHUS JKEITIH.

BoNbIIMHCTBO TaCTPOUMHTECTUHAIIBHBIX TOPMOHOB B XUMHUYECKOM OTHOIIICHUHU
MPEACTABISAIOT COOOM TMEeNTUIbl U OKAa3bIBAIOT MHOXECTBO Pa3HOOOPA3HBIX
abdexToB Ha (QYHKIMM NHUIEBAPUTEIHLHOTO TpakTa W oOMeHa BemiecTB. OHU
BIIUSIIOT HA CEKPEIUIO BOBI, DJIEKTPOJIUTOB U (PEPMEHTOB, MOTOPHYIO aKTUBHOCTh
YKEITyIOYHO-KUILIEYHOT'O TPaKTa, BCACHIBAHUE BOJABI M MUTATEIIbHBIX BEIIECTB,
JESATEIbHOCTh CEPACUHO-COCYIUCTOM CUCTEMBI, (DYHKIIMOHAJIBHYIO aKTUBHOCTH
SHIAOKPUHHBIX KJIETOK MUILIEBAPUTEIBLHOTO TPAKTA U IPYTUX SHIOKPUHHBIX KEJE3.

Paznmuuator Tpu Tuma (QEepMEHTOB, YYACTBYIOIIUX B MHIIEBAPCHUH -
(bepMeHTBI, CUHTE3UPYEMBIE KEJIe3aMHU YeJIOBEKa, (PEPMEHTHI, CHHTE3UPOBAHHBIC
MUKpoopranuzmMamu; 3) GepMeHThI, BXOSIINE B COCTAB MUIIIH.

B 3aBucumocTH OT JOKanu3aluyd MHIIEBApEHUE TMOAPA3ACISIIOT Ha
BHYTPUKJIETOUYHOE (KOT/la TMpOLecChl THAPOJIU3a MUTATEIbHBIX  BEIIECTB
MPOUCXOJAT BHYTPUM KJIETOK 3a CYET JIM30COMalbHBIX (EepMEeHTOB), U
BHEKJIETOYHOE (ITOJIOCTHOE Y MPUCTECHOYHOE) MUILIEBapECHUE.

Takum 006pa3om, MUIIEBAPUTENHHBIA TPAKT BHITIOIHAET HECKOJIBKO (DYHKITHIA:

1)  cekperopHas  (QyHKIUS -  XapakTepuszyeTcs  0Opa3oBaHUEM
MUIIEBAPUTEIBHBIX COKOB (CITIOHBI, JKEITYJ0YHOTO, TOJKEITYJOUYHOTO, KHUIIIEYHOTO
COKOB U JKEITYN);

2) w™moropHas (GyHKOMS - 3aKJIIOYaeTcsl B JKEBAHWM, TJIOTAHUU,
MEePEMEIINBAHNY, TEPEABIKCHUU THUIIM 10 NUIIEBAPUTEIBHOMY TpPakTy U
YAQJICHUIO U3 OpraHn3Ma He MepeBapruBaeMbIX OCTATKOB, B JBUKEHUU BOPCHUHOK U
MUKPOBOPCHHOK; OCYIIECTBIISIETCS MYCKYJATypou MUINEBAPUTEIBLHOTO arapara
Ha BCEX JTarax KOHBEUepa;

3) BcacbiBaTelibHas (DYHKIUS - 3aKJIIOYAETCS B TMOCTYIUIEHUM W3 TOJOCTH
YKETyI0YHO-KUIIIEYHOTO TpakTa B KPOBOTOK IPOJYKTOB pacIIeIUICHUs OeKOB,
KUPOB W YIVICBOJAOB  (aMHHOKHCIIOTBI, TJIMIIEPUH, JKUPHBIE  KHUCIOTHI,
MOHOCaXapubl), BOJIbI, COJIEH, IEKAPCTB U APYTUX COCANHEHUM;

4) BHYTpUCEKpETOpHAasi (PYHKITUS - 3aKJIFOYAIONIAsCS B BHIPAOOTKE TOPMOHOB,
OKa3bIBAIOIIMX PEryJupylolee JAEeUCTBUE HA MOTOPHYIO, CEKPETOPHYIO U
BCACHIBATEIbHYIO0 (YHKIIMHA THINEBAPUTEIHLHOTO TpakTa (TacTpUH, CEKPETHH U
JpyTrye TOPMOHBI);

5) sKckpeTopHas QPYHKIUS - OOECTIEYNBAET BBIJCICHUE MHUIIEBAPUTEIEHBIMU
XKene3aMd B TOJIOCTh  KEIYAOYHO-KUIIIEYHOTO TpaKTa MPOAYKTOB OOMEHa



(MOueBHMHA, aMMUaK, KEITYHbIE MMHUTMEHTHI), BOJABI, COJEH TSHKEIBIX METAJUIOB,
JIEKapCTBEHHBIX MPENapaToB, KOTOPHIE 3aTEM YIAISIOTCSA U3 OPraHU3Ma;

6) sABIAETCS ~ MECTOM  OOMTaHMS  CUMOMOTHYECKHX  acCollManui
MHUKPOOPTaHU3MOB.

HopmanbHyto  Mukpodiopy  NHIIEBAPUTETBHOTO  TpakTa  CJIEAyeT
paccMaTpuBaTh Kak MHOXECTBO MMKPOOHOIICHO30B, XapaKTEepU3YIOIIUXCS
OTIPEJICTICHHBIM COCTaBOM M 3aHUMAIOIUX TOT WJIM WHOM OMOTON B OpraHuU3Me
YeoBeKa. JTa MUKpodopa BKIIOYACT ACCATKA U COTHH Pa3HOOOPA3HBIX BHUJIOB
MUKpOOpraHu3MoB. HegocTtaTok wiam M30BITOK TOTO WM WHOTO CyOcCTpaTa Wiu
METa0OIMTa CIYXUT CUTHAJIOM IS yCWICHHS pocTa WIA THOenn
COOTBETCTBYIOIIECTO 3BEHA SKOJOTUYECKOW CHCTEMBI. B Tmporecce 3BOONHH
MOCTOSIHHBIC TIPEICTABUTEIIM HOPMAJIBHONW MHUKPOMIOPHI TMPEBpaIaInCch BO BCE
OoJsiee B3aUMOCBsi3aHHOE 1iesioe. OJHOBPEMEHHO ISl JIOCTHMIKEHMSI OOJbIIei
3G (HEeKTUBHOCTH Tpoucxojuia M crnenuanuzanuss ux ¢QyHkuuid. [lomoOHas
WHTErpalus M crenuain3anus (yHKIUNA TMO03BOJIIET HOPMaJIbHOM MHUKpodope
3JI0POBOT0 YEJIOBEKA BHICTYNATh KaK €IMHOE IIeJI0e, COTJIACOBAHHO paboTaroliee B
MHTEpecax BCe CUCTeMbl OpraHu3Ma, B KOTOPOM OHa JIOKAJIM30BaHa.

C MOMeHTa pOXJeHUsi peOCHKAa, €ro KOXa U CIU3UCThIe OO0CEMEHSIOTCS
MUKpPOOpPraHU3MaMH, HX YHCJIO U pa3sHooOpa3ue OmNpeesseTcs COCTaBOM
MUKPO(DIOpHl MaTepu, MEXaHU3MaMHU POJOB, CAHUTAPHBIM COCTOSTHUEM CPE[Ibl, B
KOTOpOH OHM TIPOXOJWJIM, THIIOM BCKapmimBaHusa. K HacTosmeMy BpeMeHH
BEISIBJICHBI  HEKOTOpHIE OOIIME 3aKOHOMEPHOCTH 3aCElIeHUs JKeITyI0YHO-
KHIIIEYHOTO TpPaKTa dYeJIOBEKa MHKPOOpraHM3MaMHu. Tak, YCTaHOBJICHO, YTO B
NMepBblE Yachl W JHU B  KHUIICYHUKE HOBOPOXKICHHBIX  BCTPEYAOTCS
MPEUMYIIECTBEHHO MHUKPOKOKKH, CTa(DMIIOKOKKH, SHTEPOKOKKH W KIIOCTPH]INU.
3aTeM TOSBISIOTCS JHTEPOOAKTEpPUM (KUIICYHbIE MAJOYKH), JAKTOOAUMIIBI U
oudunodbaxkrepun. Co BpeMEHEM B KHUIIICYHUKE IMOSBISIOTCS, a 3aT€M HAYWHAIOT
npeobJ1aiaTh HECIIOPOHOCHBIE 00JIMTaTHO-aHA3pOOHBIE OakTepuu. /[ TOro 4To0sn!
MUKpPOOHAsi SKOJIOTHUSl TMHIIEBAPUTEIHLHOTO TPaKTa HOBOPOXKIACHHBIX IO CBOEMY
COCTaBy MPHUONM3WIACH K TaKOBOM Yy B3pPOCIBIX, TpeOyeTcs HECKOJIbKO JIeT.
OcobeHHo 00mIbHa MUKpOGIOpa HIKHUX OTAENIOB IMUIIEBAPUTEIHLHOTO TPAKTa.
3necy oOHapyxeHbl npeacTaBuTenn Oosee 500 BugoB Oakrtepuii. UYwucio
aHA’POOHBIX MHKPOOPTAaHU3MOB B ATOW 0OJACTH 3J0POBOTO B3POCIOr0 YEIOBEKa
oonee yem B 100 pa3 mpeBbIlIa€T TAKOBOE MO COJAEPKAHUIO adPOOHBIX OaKTepuil.
DHTEepOoOAKTEPHH, BKIIIOYAs KUILIEYHbIE MATOYKH, CTAQUIOKOKKH, TPUOBI U Ipyrue
a’po0Obl, COCTABISAIOT HEMHOTUM Ooiiee 1-4% u paccMaTpuBaroTCs Kak J0OaBOYHAs
uiu ciaydaitHas mukpodiopa. Ha sxu3zHeoOecneueHre MUKPO(IOPHI KUIIICUYHUKA
YeJI0BeKa B cpeaHeM pacxoayercs A0 10% nocTynuBuien ¢ NUIIEH SHEPTUH.

[IpencraBuTenn HOPMaJIbHOM MHUKPOQIOPHI MPUCYTCTBYIOT B OpraHU3ME
YeJIOBEKa B BHUJI€ (DMKCUPOBAHHBIX K OMPENIECICHHBIM PEIENTOpaM MUKPOKOJIOHUH,
3aKJTIOYCHHBIX B OMOTUICHKY. buorieHka, Kak mepyaTKa, MOKPBIBACT KOXY U
CIIM3UCTBHIE OTKPBITHIX OKPYXKAIOMIEH Cpele TMOJOCTeH 370pOBOTO 4YEOBEKa H
COCTOMT M3  DK30MOJHCAaXapuioB  Pa3IMYHOTO  COCTaBa  MHKPOOHOTO
MIPOUCXOXKICHUS, a TAKKE MYIIMHA, TPOAYIIUPYEMOTO OOKAJIOBHIHBIMU KJIETKAMU
cmm3ucThix. C  (QyHKIMOHATBLHOW TOYKH 3pEHUS OWOIJICHKA PETYJIHpYeT



B3aMMOOTHOLIEHUSI MEXIYy MAakKpOOPraHH3MOM M  OKPYXaIIeHn Cpenou.
[lomagaromuii B OpraHu3M HCXOJHBIM MHINEBON cyOcTpaT B pe3yjbTare
MUKpPOOHOU TpaHCcpopMaluyd MPEeBpaIlaeTCs B MPOMEKYTOUHBIA MO0 KOHEUHBIN
MPOJYKT C TOW UM MHOM OMOJIOrMYECKOM aKTUBHOCTBIO.

Hopwmainbhast Mukpodiiopa v mpoayKThl €€ MeTaboInu3Ma:

1) ygacTBYyIOT B:

1.1. perynsiuuMd Ta30BOTO COCTaBa KHIIEYHHKA U APYrHUX MOJIOCTEH
OpraHu3Ma;

1.2. meTabonm3mMe OENKOB, YTIICBOIOB, JIMITHIOB U HYKJICHHOBBIX KHCIIOT;

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

1.4. oOecnedyeHWH KOJOHM3AIIMOHHOW PE3UCTEHTHOCTH, MpEAOTBpalas
NPUKUBICHHE U Pa3MHOKEHUE B KHUIICYHUKE YY>KEPOAHBIX OPraHU3MOB WIH
3aceJIEHUE TeX WIM UHBIX 00J1acTel MUILEBAPUTEIBLHOTO TPAKTA HECBOMCTBEHHBIMU
JUTSl HUX BUJIaMU MUKPOOPTAaHU3MOB);

1.5. peuupkynasiuiuM CTEPOUIIHBIX COEAWUHEHUA M JPYTHMX MaKpOMOJIEKYI
(BKJTIOUAs JIEKAPCTBEHHBIE TIPETapaThl);

1.6. TETOKCUKAIIMK SK30T€HHBIX U HJOTEHHBIX CYOCTpPaTOB;

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

3) BBINOJHAIT MMMYHOT€HHYIO (PYHKIUIO (YCHJIMBAIOT T'yMOpAJbHBIM U
TKaHEBOU MMMYHHUTET, CTUMYJIUPYIOT (darouuros, MPOIYKLIUIO
UMMYHOTJI00YJIMHOB, UHTEPJIEHUKUHOB, IATOKUHOB);

4) cimyaT UCTOYHMKOM 3HEpPruu (00pa3oBaHUE KUPHBIX KUCIOT);

5) mpoayuMpyroT pa3sHOOOpa3Hbie OMOJOTHMYECKH AKTUBHBIC COCTUHEHHS
(BUTAaMHHBI, JUMOMNOJUCAXAPU/IBI, TMENTUAOTIMKAHBI, AMUHBI, AHTUOMOTUKH U
JIPYTHE COCIUHEHUS C AaHTUMHKPOOHOW aKTHUBHOCTHIO, Helpomnentuasl, NO,
WHJI0JIbI).

Hopmanbhnast mukpoduiopa - HMHAUKATOP (PU3HOJIOTUYECKOTO COCTOSHHUS
MaKpoOpraHu3ma.

CocrtaB MUKPO(DIIOPHI B OMOTIJIEHKE MOXKET U3MEHSTHCS TMOJ BIUSIHUEM, KaK
pa3IMuYHBIX CTPECCOBBIX AareHTOB, (PU3MOJOTUYECKOTO COCTOSIHUSI 4YeJIOBEKa.
MenuuunHckue u MEJIMKaMEHTO3HbIE BMEINIATENbCTBA, BKJTFOYAS
MHCTPYMEHTAJIbHOE, XUPYPTUUECKOE WM JIEKAPCTBEHHOE BO3JECUCTBUE, MOTYT
U3MEHUTh 1EJIOCTHOCTh HWMEIOIIEHCs OMOIJIEHKH, YTO BEOET K YyTpaTe ee
OTJEJIBbHBIX (DYHKITUH.

Cpenu  (apmakonoruueckux  MpemnaparoB  Hawbojee  BbIpaKECHHBIN
noBpexaaromii 3hPexT Ha HopMaTbHYI0 MUKPO(DIOPY OKa3bIBaIOT aHTUOMOTHKHU.
MHorue UMMyHOACTIPECCAHThI B KOHIICHTPAIUAX OJU3KUX K KIMHUYECKUM, TaKKe
UHTHOMPYIOT pocT OudumodakTepuit, JaKTO-0aIUIII, SHTEPOKOKKOB M KHIIIEYHBIX
najgouek. XWMHOINpenapaTsl, Kak MPaBUJIO, TAKKE BBI3BIBAIOT TUCOMOTHYECKHE
u3MeHeHus.  JIucOMoTHYeCKue TMPOSBICHUS  BBIPAXKAIOTCI B HW3MEHEHUU
a0COTIOTHOM YMCIIEHHOCTH aHa’pPOOHBIX U JIPYTUX MPOKAPUOTHUECKUX KIIETOK, UX
BUJOBOIO M MITAMMOBOTO COCTaBa, CIEKTpa M KOJIMYECTBAa O0pa3yeMbIX
MUKpPOOHBIX ~ MeTabonuToB. Pa3paboraHo OonbIIOE  KOJWYECTBO  TECTOB,



MO3BOJISIONINX OOBEKTUBHO CYAWTHh O COCTOSSHHHM HOPMATBHOU MHUKPODIOPHI U ee
(GyHKIHMOHATBLHOW aKTUBHOCTH, CTETIEHH TTOBPEXKACHUS.

HopmanbHas wmukpoduiopa KUIIEYHHMKAa UMEET OOJbIIOEe 3HA4YCHHE B
YCBOEHUU OMOJIOTUYECKU aKTUBHBIX BEILIECTB U UX BBIPAOOTKE.

B pesynbrare HapyuieHuss HOPMOOHMOILIEHO3a BO3HUKAeT JAUCOAKTEPHO3.
JucOakTepno3 KHUIICYHHKA MOMKET MPOSABISTHCS KOMIUIEKCOM CHMITOMOB,
BKJIFOYAIONINX JUCIICTICUIO, aJVIEPIHUECKUE COCTOSIHMSI, CKJIOHHOCTBIO K YaCThIM
MPOCTYJIHBIM 3a00JieBaHUSAM, runoBuTamMmuHo3a B. IlpuuuHbl - CHUXEHUE
TOJIPAHTHOCTH CIM3UCTOM KHUIIEYHHKA K JEHCTBHUIO MAaTOT€HHOM MHUKPOQIOPHI,
JETOKCUKAIIMOHHON CTIOCOOHOCTH MHUKPO(MIOPHI, CUHTE3a BUTAMUHOB TpyMIbl B.
JucOakTepno3, B 3aBUCMMOCTH OT XapakTepa M3MEHEHHUs COCTaBa MHUKPOGMIOPHI
TOJICTOTO KHILEYHHKA, TOJpa3AeseTcs Ha 3 creneHu TskecTH. [ucOakrepunos,
KaK MPaBUJIO, COYETACTCS C APYTMMH MATOJOTHYECKUMHU CUHIPOMAaMH, MOITOMY
MEpPOTIPUATUS 0 KOPPEKIMH HAPYIIEHHOTO0 MUKPOOHMOIIEHO3a OCYIIECTBIISIOTCS
OJIHOBPEMEHHO C JICYEHUEM OCHOBHOIO 3a00JI€BaHUS.

Ycnexu, p[ocTurHytble B 06/1acTM  MMKPOBMONOrMyeckoro usyveHusA
MWUKPOPIOPbI KULIEYHWMKA YenoBeKa, NOCAYKWUAM Npeanocbinkon K paspaboTke
ANeTUYECKNX U nevyebHO-NPOPUNAKTUYECKMX KUCIOMOIOYHbIX MPOAYKTOB Ha
ocHoBe Lactobacillus, Bifidobacterium w Streptococcus. FnaBHbiM Ha3HaYeHUem
MaccoBoro ynotpebseHna KUCIOMONOYHbIX MPOAYKTOB ABAANOCH MOAABAEHME
KULLIEYHbIX FTHUIOCTHbIX BaKTepui, AMKBMAaAUMA AUNCONOTUYECKUX HAPYLUEHUN B
MULWeBapuUTeIbHOM TPaKTe 33 CYeT BBEAEHMA B OPraHU3m yesioBeka 6onblinx
KOJIMYECTB KMBbIX aHTarOHUCTUYECKUX MOJIOYHOKUCbIX BaKTepui.

[TomoxurenbHbIE ekt npu nucOaKkTepro3e JIOCTUTAKOTCS
WCIIOJB30BaHUEM MPOOMOTHUYECKUX TMPENnapaToB WU MPOAYKTOB, OOJaJaOIIUX
NpOOMOTUYECKUMHU CBOMCTBAMM.

[To cBoemy neMCTBUIO MPOOMOTHYECKHE TMpenaparbl, MPUMEHSIEMbIC TPH
IucOaKTepro3e, pa3aesaiOTCs Ha KIIACCHI:

1. Knaccuueckue mnpoOHMOTHKM (M3 OONMTraTHON (JIOpPHI YEIOBEYECKOTO
OopraHu3Ma: KoJjim-, ouumaym-, JakTOOAKTEpHUH. ).

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

3. KomOunupoBanHbie npoOoroTuku (0upunoHr, 6uduKos, alumo, JUHEKC,
OM00aKTOH, KATIAIIN]I).

4. NMMOOMIU3UPOBAHHbBIE Ha copbeHTe YKUBbIC OakTepuu
(oudunymbakrepun-gpopre).

5. KomObunupoBaHHbIe ¢ TU301IUMOM (Onduin3).

6. IlpenmapaTel - TPOAYKTHI MeETa0OJM3Ma HOPMAIBHOU MHUKPOQIOPHI
(xunak-gopte).

7. PexomOuHanTHBIE - cyOasmH (OakTepum Subtilis, KOHTpomHpyronMe
cUHTE3 o.2-uHTepPepoHa).

HaunbGonee »o>¢dekTuBHbIM  CpPeACTBOM MNPOPWIAKTAKH U JICUCHUS
nucOakTepro3a SBISIOTCS NpenapaThl OnduaymoaKkTepuHa.

Xopouuit 3pPexT nepBUUHON U BTOPUYHON MPOPHIIAKTUKU AUCOAKTEpH03a



JOCTUTAETCS HCIOJIb30BAHUEM OTEUECTBEHHBIX KHCIOMOJIOUHBIX MPOIYKTOB,
oromoposkeHoro. /[Ba crakana kedupa B J€Hb I OJHA MOPIUS OHMOMOPOKEHOTO
00eCIeynBalOT OPraHu3M TOJE3HOW MUKPO(IOpOi, CYyTOUYHON MOTPEOHOCTHIO
KaJIblIUsS, BUTAMUHOB M aMUHOKHUCJIOT, HEOOXOIUMBIX IJIsi TMPEayNpexIeHUs
OCTEO0I0pOo3a.

O} heKTUBHOCTh  HCMOIB30BAHUS  OMOMOPOXKEHOTO B  MPOPHUIAKTHKE
nucOakTepros3a y AeTeil Oblia ucciefoBaHa Ha 0aze OOKETHBIX JOIIKOJIBHBIX
yupexzaeHuil r. Omcka. MccnenoBanre NpoBOJAWIOCH B TPU 3Tama: MEepBbIM 3Tal -
OLICHKA 3JI0pPOBbsl JI€TE€W IMepes MPOBEJCHUEM SKCIEPUMEHTA; BTOPOM 3Tam —
IKCMEPUMEHTAIbHBINA, BKIIOYAl BbIJA4y OuOMOpoxeHoro (6 Hedenb) ¢
MOCIIEAYIONUM HAOII0JCHIEM 32 COCTOSIHUEM 3/10pPOBbs JIETEH M HACTPOEHUs — 3
MecAlla; TPETHM 3Tal — 3KCIEPUMEHTANbHBIMA, BKIIOYAJd IOBTOPHYIO BbIAady
ouomopoxeHoro (6 Heaellb) C MOCIEAYIONMM HAOIIOJEHUEM 3a COCTOSTHUEM
3I0pOBBS JIeTell U HacTpoeHus — 3 Mecsaua. B uccnenoBanue 66110 BKIOYEHO 179
JeTel, MOCeUIaBIINX JOIIKOIbHBIE OpPraHu3alluu, U3 HUX 92 pebeHka coCTaBWIU
«OCHOBHYIO» T'pyHIy (J€TH IMOJIyYyaBIIUE C PALMOHOM IMUTAaHUS OMOMOpPOKEHOE),
87 — «kKOHTPOJIbHYIO» TPYNIY (JE€TH KOTOPbIE MUTAIUCH 110 OOBIYHOMY MeHI0). Jliis
o0ecrieyeHns: JOCTOBEPHOCTH HCCIIEOBaHMsSI MUHUMAajbHas YUCIEHHOCTb JETeH
J0JKHA OblIa COCTABIIATh HE MeHee 37 yen. ['pynmbl He pa3nuyanuch 1o BO3pacTy
(p>0,05).

JUist nuHaMUYecKoro HaOJIOIEHHUS 3a COCTOSIHUEM 3J0pPOBbSl JIeTel Ha
NEPUOJT 3KCIEPUMEHTa OBUIM BBEIEHBI: «KapThl MEAUIIMHCKOTO HAOIOJIEHU,
COCTOSIBIIME W3 NACIHOPTHOM M CHENMAJbHOM dYacTed. B crnenmanbHyr0 4acTb
BKJIIOYAJIach MHGOpMAIMs MO0 KIMHUYECKUM MPOSBICHUSM 3a00JIEBaHUM U
HaJU4Yul0 Kajao0 Ha 370poBbe (KOXKHBIE TOKPOBBI, XapakTep CTyjla U €ro
KpaTHOCTb, APYTHE KanoObl);  «POAUTENIbCKUE WH(POPMALMOHHBIE KapThD»,
BKJIIOYArOIas MHGOPMAIMIO OT poauTeneit o (akrax MoaydeHus peOeHKOM
CHEIUATN3UPOBAHHON METUITMHCKOW TTOMOIIM ¥ aHTUOMOTHKOTEPAIIUU, a TAKXKE O
HAIMYUM Yy JeTell ’Kalo0d Ha COCTOSHHUE 3J0pPOBBbS - KAJIOOBI CO CTOPOHBI
KEITYJIOUHO — KUIIIEYHOTO TPaKTa, AJJIEPTUYECKUE KOXKHBIC MPOSIBICHUS, KAIOOBI
CO CTOPOHBI OPTaHOB JBIXaHUs, MPOUUE; OMPOCHUK POIUTENICH», BKIFOYABIIHIMA
BOINPOCHl O HACJIEJCTBEHHBIX 3a00JIEBaHUSX, ICUXMYECKOM M (U3HUECKOM
pa3BUTUHU peOCHKA C MOMEHTA POKJIECHUS, SMOIIMOHATIBHOM COCTOSTHUM.

B xome wuccrnemoBaHMs <y  J€Tel  TpOEKpaTHO  oTOUpancs Ha
0aKTEpPHOJOTUYECKOE UCCIIeIOBaHNE Kall (0 MEePBOro Kypca npuema, rnocjie Hero u
MOCJIe BTOPOTO Kypca mpuema), onpeaessuiuch JJakTooakTepun; oudumgodakrepuu;
SHTEPOKOKKH; KiocTtpuauu; E. coli Tuniuuneie, E. coli makro3oneratuBusle, E. coli
reMOJIMTUYECKUE; Jp. YCIOBHONATOTEHHBIE DSHTEPOOAKTEPHUH; CTAPUIOKOKK
30JI0TUCTBIN; CTA(QUIOKOKK canpo(UTHBIN, 3MUACPMAIbHBIN; APOAOKENOJ00HbIE
rpubsl poga Candida; mHedepMeHTHpyIOIIHE OaKTEpHH; MATOTCHHBIC OAKTEPHUHU.
HccnenoBanusi ~ BBIMOJMHSIMCH B AKKPEJIWTOBAHHOM  HCIBITATEIIbHOM
nabopaTopHom 1ieHTpe (aTrTectaT akkpeautaruu NePOCC RU 0001.510193).

[lo nmaHHBIM J1aOOpPATOPHOTO KOHTPOJS B Hayalle SKCIIEPUMEHTa BCE JIETU
(BHYTpY OCHOBHOW M KOHTPOJBHOM TpyIil) ObUTH pa3OMTHI HA JIBE TPYIIBI — IE€TH
CO 3I0pOBOM MUKPOGIOPON U ACTH C MPOSBICHUSIMH NUCOAKTEpHO3a, TIPU ITOM



BTOpasi rpynmna nojApa3feisiach Ha TpU MNOArpynibl (B COOTBETCTBUU C
kiaccudukanuen nucoakrepuosa mo M.b. Kysaesoii u K.C. Jlagono, 1991 rox) —
nucOaKkTepro3 MepBOM CTENEeHH (JaHHas TpyIa XapaKTepu30Balach CHUKEHUEM
Ha 1 — 2 mopsaka kojauyecTBa OMMUIO- U JIAKTOOAKTEPUM, KUIICYHOHN IMaIOUYKH);
nrucOakTepro3 BTOpoW cTeneHu (Ha ¢oHE CHUXKEHUS CcoAcpkaHus Oudugo- u
naktobakTepuil Ha 1 — 2 mopsiaka u 6oJee, BRISIBISUIOCHh YBEIMYEHHE KOJIMYECTBA
YCIIOBHO-TIATOTEHHBIX ~ CTa(QMIOKOKKOB, YCIOBHO-TIaTOT€HHas (Quopa wumena
TEMOJINTUYECKUE CBOWCTBA); MUCOAKTEPHO3 TPEThEU CTEMEHU (XapaKTephu3yeTcs
3HAYUTENIbHBIM YMEHBIIICHHEM KOJMYECTBa aHadpoOoB (OH(HI0- U TaKTOOaKTEpUid
) u yBenmuueHueM a’poOoB (106-7 KOE/mm um BbIle), Hanmmuue TPUOOB pojia
Candida, cTadnI0KOKKOB.

Pe3ynbTaThl HccienoBaHusl - nepel NpoBEJACHUEM SKCIepuMeHTa (MepBbli
ATaIl UCCJICIOBAHUsI) CTATUCTUYECKUX PA3TUYUN B YACTOTE U CTENIEHU MPOSBICHUS
nucOakTepruo3a B OCHOBHOM U KOHTPOJIbHOM rpynnax He 0uio (p=0,375). SABnenus
nucOaKkTepruo3a pa3HOM CTENEeHU BBIPAKEHHOCTH oTMmedanuch y 77,2-80,9%
oOcnenoBaHHbIX JeTeil. TpeTbst creneHb aucOakTepuo3a oTMmedanach B 2,1%
OCMOTPEHHBIX, BTOpas crenens —y 35,2% nereit, nepsas —y 30,1%.

Ha BTOpoM »5Tame Hay4HO-TIpaKTUYECKOW (HMCCIIeOBATEIbCKON) pPabOThI
(9KCIIEPUMEHTAIIBHOM) - Y JIeTeld OCHOBHOW TPYMNIBI YacTOTa OTKJIOHEHHH OT
HOPMAJIbHBIX 3HAUYeHUU OuduAoOaKTepuid, TUMHYHON KHUIICYHOW MaJIOUKH,
KUIIEYHOM  MAJOYKM C  TEMOJUTHYECKMMH  CBOMCTBAMH,  30JIOTHUCTOTO
crapuiokokka, rpudoB Candida u He dpepMeHTUpPYIOIUX OAKTEPHI CYIIECTBEHHO
CHU3WIACh; IIOKAa3aTelld WMEIH CTaTUCTUYECKH 3HAUYMMBIC pa3auyusl [0
CpaBHEHHMIO C KOHTpoJipHOU rpymnmoi (p=0,000...). YnaenwHbIi Bec naeteil c
MPOSIBICHUSIMU ~ JUCOAKTEpHO3a 3HAYUMO HE M3MEHWICS, HO TMpPU OTOM
CYIIECTBEHHO  COKPATWJIOCh KOJWYECTBO JIETEH CO BTOPOM  CTENEHBIO
nucOaKTepruo3a M COOTBETCTBEHHO YBEIUYIIIOCH KOJMYECTBO JETEeH C TMepBOU
CTETIEHBIO.

[Tocnie mpoBeneHUs: TPETHErO dTalla UCCIEAOBAHUS YACIbHBIA BEC JAETEU C
MPOSIBJICHUSIMU TUCOAKTEpHO3a B OCHOBHOM Tpymme cocTaBisut 36,3%, mnpu sTom
MPOSIBJICHUA TPETBEW CTENEHU CPeaud JETe «OCHOBHOW» TPYIIIBI  HE
HaOJIIOIAJIOCh, PACIPOCTPAHEHHOCTh BTOPOM CTEmeHu cokpatuiach A0 9,1%
(puc.1). Pe3ynbTaThl 1O KOHTPOJBHOW TPYMNIE CTATUCTUYECKH 3HAYMMBIX
pa3JInuuii ¢ MEPBBIM ITANIOM HCCJICIOBAaHUMN HE BBISBUJIM.

AHanu3 JAUHAMHUKU TIOCEIIAEMOCTH JIOUIKOJIBHOM OpraHu3aluu IOCIIe
peanu3aludyd BTOPOTO M TPEThEro 3Tana HCCIAEJOBaHUS CBUJIETEIBCTBOBAI O
CTaTUCTUYECKH 3HAYMMOM MEHBIIIEM KOJIMYECTBE TIPOMYCKOB Cpeau JAeTei
OCHOBHOU TPYIIIbI, COCTaBUBIIEM — 2,3 AHS B MECAIl, IO KOHTPOJbHOU rpymnme —
4.8.

K uucny monoXUTENbHBIX PE3yJbTaTOB SKCHEPUMEHTA CJIEAYET OTHECTHU
CYIIIECTBEHHOE COKpaIlleHWEe >Kallod Ha auIepruvyecKue peakiuu, ICPMAaTHTHI,
HapYIIEHUS JeATEIbHOCTH JKeIyI0YHO-KHUIIIEYHOTO TpakTa y aeteit. Takxe Bce 6e3
WCKJIFOYEHUS POAUTENN OTMETHIM YIYUYIICHUE TICUXO3MOLIMOHAIBHOTO COCTOSIHUS
JIeTel B IHU, KOTJ1a JIETSAM BbI1aBaJIOCh MOPOKEHHOE.

[lo pe3ynpTaTam BBINOJHEHHOW pabOThI OBLIO CHETAHO 3aKIIOYEHHE 00



3¢ (EeKTUBHOCTH BKIIIOUEHUS B OCHOBHOM pallMOH NMUTaHMUS peOeHKa MPOIyKTOB
npoOUOTHYECKOTO JIeHCTBHA B (hOpMe KypCOBOrO Ha3Hau€HHs B KaU€CTBE BTOPOTO
3aBTpaka WM noingHuka. [lo wWToramMm mepBOro M BTOPOro  Kypca
(MPOJOIKUTENBHOCTD KaX/I0TO IUKJIA 6 HEleb) prueMa OHOMOPOKEHOT0 Y AeTei
OTMEYaJOCh CHIDKEHHE BBIPAKEHHOCTH IMCOAKTEPHO3a, COKpAIICHUE KOJINYEeCTBA
neteil ¢ AMCOAKTEepUO30M, COKpallleHHe >XKanod Ha JUCQYHKUIUU KUIICYHHKA,
aUIeprUYecKre peakUud W JIePMATUTHI, TaKkKe OTMEYaloCh YIIyUIICHHE
MICUXOAMOLIMOHAIBHOTO COCTOSIHMSI JI€TEH, MOBBIMIATACH MOCEMIAEMOCTh J1€ThbMHU
JIOITIKOJIbHON OpraHu3anuu. YNoTpeOieHne OMOMOPOXKEHOTO HE MPHUBENIO K POCTY
oOparaemMocTu aeTei 3a MeIUITMHCKON MTOMOIIIBIO C CUMIITOMATHKOM 3a00JICBaHHIMA
BEPXHUX JIbIXaTEIbHBIX MyTeH B MEPUOJ MOBBIIICHHON 3a00JIEBAEMOCTH TPUIIIIOM
U OCTPBIMU PECHUPATOPHBIMU HH(DEKIusIMHU. JIaHHBIX, CBUICTEIBCTBYIOMIMX 00
YXYAIIEHUH 30POBbsI PECTIOHJICHTOB, HE BBISBIICHO.

Takum 00pa3oMm, MOIMy4YEHHBIE BBIBOJIbI, IO3BOJISIOT PEKOMEHIOBATh C
LENbI0 NPO(UIAKTUKN TUCOAKTEpHO3a U €ro MPOSIBICHUN y JETeH, BKIIOUYEHHE
OMOMOPOKEHOTO B OCHOBHOM PALIMOH MUTAHUS JETEH.
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KoHTposbHBIE BONIPOCHI:

1. Yro noHMMaeTcs noj NUILEBOM LIEHHOCThIO MPOAYKTa?

2. Yem ompenensieTcst yCBOSIEMOCTb IHUILEBBIX BELECTB?

3. BnusiHMEe BUTaMMHOB Ha IPOLECCHl POCTa M Pa3BUTHs peOEHKA, UICTOUHUKU
BUTaMHHOB.

4. BausiHue MHKPO- M MakKpO3JIEMEHTOB Ha IPOLECCHl POCTa U Pa3BUTHS
pebeHKa, HCTOUHUKH MUKPO- U MAaKpPO3JIEMEHTOB.

CnpaBouHble MaTePHUAJIbI 110 TEMe:

Pacnipenenenne KOMIIOHEHTOB TUIIM Y€JIOBEKa HA OCHOBHBIC U HE OCHOBHEIE
(BcrmomMoraTebHbIC) JOCTATOYHO YCIIOBHO.

Jlst pocta u pa3BuTHS peOEHKY HEOOXOAMMO MOCTYIUICHUE OPTaHUYECKHX U
HEOPTaHWYECKUX BEIIECTB, KOTOPHIE B PE3yJIbTaTe PACIICIICHUS W OMOCHHTE3a
MpeBpaIlalTcs B OMOJOTUYECKHE CYyOCTpaThl, 0OecreyrBaromre HeoOXOaUMbIN
OallaHC dSHEPreTMYecKOoro ¢ IUIACTUYECKOro Mmarepuana. B pesynbrarte
oOecrieuynBaeTcs yCJIOBUS HEOOXOAMMBIC JIsi TAPMOHUYHOTO pOCTa U Pa3BUTHS
pacTyiiero opraHusma, OOHOBJICHHS KJIETOK, OpPraHOB M TKaHEW, a Takke
HAKOIJICHUSI PHEPTUU, HEOOXOIUMOM ISl BBIMOTHEHUS >KU3HEHHO HEOOXOJAMMBIX
GbyHKIUNA OpraHu3ma.

[TumeBbie cyOCcTpaThl, OOECIEUMBAIOIINE OpPraHW3M DSHEPIeTUYECKUM U
MJIACTHYECKUM MaTeprajoM, MOTYT pacCMaTPHBAThLCS KaK OCHOBHBIC KOMIIOHCHTHI
nu. [[puMEHHTEeNTbHO K YeNOBEKY, K TAaKOBBIM MOXKHO OTHECTH BOJY,
HEOPTaHUYECKUE COJIH, OCIIKH, YTIICBOIbI, )KUPHI U BUTAMHHBI.

[TummeBas 1IEHHOCTh MPOJIYKTA - TOHATHE, OTPaXKalomee MOTHOTY IMOJIE3HBIX
CBOMCTB TPOMYKTa, BKJIIOYAas CTENEHb oOOecrmeueHus (PU3HOIOTHICCKUX
MOTPEeOHOCTEH YelloBeKa B MUINEBBIX BEIIECTBAX M dHEpruu. llumieBas meHHOCTH
XapaKTEePHU3yeTcs, MPEXKIE BCEro, XMMHUYECKUM COCTaBOM MPOJYKTa, C Y4ETOM
noTpeOIeHHS €ro B OOIENPUHATHIX KOJIMYECTBAX, YHEPTETUUECKON IIEHHOCTHIO.

Kputepuem olileHKH KauecTBa MUINEBON IIEHHOCTH SIBJISIETCS COJIEpKaHHUE B
100 r chenoOHOM yacTh MPOAYKTa OEITKOB, KUPOB, YIIEBOJOB (B T), HEKOTOPBIX
BUTAMHHOB, MaKpO- U1 MUKPORJIEMEHTOB (B MT), SHEpreTHUecKasi IEHHOCTh (B KKl
win kJX), JOTOTHUTENbHBIE TTOKa3aTenu. B cBsI3u ¢ 4eM UMEeHHO 3Ta HHpOopMaIus
HAHOCHUTCS HA STUKETKE (MapKUPOBOYHOM SIPJILIKE) BCEX PEANM3yEeMbIX B TOPTOBOM
CETH TIPOAYKTOB.

[TummeBbie BEleCTBA YCBAMBAIOTCSI OPTAaHM3MOM HEOIMHAKOBO.

Ha ycBosieMOCTh KOMIIOHEHTOB THIIH BIMSAET WX (hopMa CBSI3U B MPOIYKTE,
HaJW4Yue THUIIEBBIX BOJIOKOH, CIOCO0 KYyJWHApHOW 0OpaOOTKH, HalW4yue
COCIMHCHUM, CIOCOOCTBYIOIIUX JIYYIICH YCBOSEMOCTH, TPUCYTCTBUE WIIN
OTCYTCTBHE psiia BUTAMHHOB, ()YHKIIMOHAJIBHOE COCTOSIHHE OpraHHW3Ma, HaJudHe
3aboneBanuii. [losTomMy ciemyeT pa3nuyarh TOHSTUS «IHINEBAs IIEHHOCTHY
MPOYKTOB MUTAHUS U «peajbHasl MUIEBasi IEHHOCThY. [[puYnMHBI HEOAMHAKOBOM
YCBOSIEMOCTH Pa3JIMYHBI. Y CBOSIEMOCTh O€Nka, HampuMep, MOXKET KoJie0aThCs OT
70 o 96 %, MakpoOlIIEMEHTOB, TakuX Kak ¢ocdop, Kaabiuii, Maruuii — ot 20 10
90%, OOIBIIMHCTBA MUKPO3JEMEHTOB (3Kelle30, MMHK U T.1.) — oT 1 g0 30 %.
Taxke B IMMPOKUX TpenesaX BapbUPYETCS YCBOSEMOCTh KHPOB, YIJIEBOJOB U



BUTaMHUHOB.

bosnee yacTHBIMM TOKa3aTeNsIMU, XapaKTEPU3YIOIIMMU MHUIIEBYIO HEHHOCTh
NPOJIYKTOB,  SBISIIOTCS ~ OMOJOTMYECKas, DJHEpreTuvyeckas  IEHHOCTb U
ounosorudeckast 3pHEKTUBHOCTb.

buonornyeckoil 1EHHOCTHIO HA3bIBAIOT TIOKA3aTeNlb KadyecTBa IMHUIIEBOTO
Oelika, OTpakaroUIMil CTENEeHb COOTBETCTBUSI €r0 aMHHOKHCIOTHOTO COCTaBa
NOTPEOHOCTSIM OpraHu3Ma B aMMHOKHCIIOTaX JIJIsi CHHTE3a Oelka.

[Ton sHepreTHYecKOl IIEHHOCTHIO MOHMMAIOT KOJMYECTBO HSHEPrum (KKai,
kJ[’k), BBICBOOOKJ1aeMOM B OpraHW3Me€ W3 TMHUILIEBBIX BEHIECTB MPOJYKTOB s
obecnieuenus ero ¢usnonornueckux ¢Gynkuuit. Ilpu cropanuu B atmocdepe
KHUcjiopoaa 1 r yriieBosioB BelAeIsIeTCsl B cpeHeM 4,3 kkain, 1 r xkupos - 9,45 kkain,
1 r OenkoB - 5,65 kkai. IlockoyibKy NHMIIEBBIE BEIIECTBA YCBAaUBAKOTCS
OpraHW3MOM HE TOJIHOCTHIO, PACUETHBIM IyTEM YCTaHOBJEHO, 4TO 1 T OeIKOoB
Uy gaet 4 kkai, 1 T KupoB - 9 KKaj, a yrieBojoB - 4 kkai. Takum obOpasom,
3Has XUMUYECKUW COCTaB MUIIH, JETKO MOJCYUTATh, CKOJIbKO HEPIrUU MOIYYaeT
YEJIOBEK.

buonornyeckas dSddexTUBHOCTH - MOKa3aTeidb KayecTBa  >KHPOBBIX
KOMIIOHEHTOB MHIIEBBIX MPOAYKTOB, OTpaKalolUi COAEpKAHUE B HHUX
MOJIMHEHACHIIIIEHHBIX ~ JKUPHBIX  KUCIOT. buomornueckyro  3¢hHEKTUBHOCTH
YKUPOBBIX KOMIIOHEHTOB TMHUIIM OIICHUBAIOT MO KOIPPHUIIMEHTY OHOJIOTUYECKON
s dextrBHOCTU. Ero pacuer OCHOBBIBAECTCS Ha ONPEACICHUU KOJIMYECTBAa BCEX
YKUPHBIX KUCJIOT, BXOASIIUX B COCTaB kupa. [lonyyeHHbIe JaHHBIE COMOCTABIISIOT
C TUMIOTETUYECKUM, «UJICATTbHBIMY KUPOM.

be3zonacHOCTh MOHIIEBBIX MNPOJYKTOB BKIKOYaeT B CeOs OTCYTCTBUE
TOKCHUYECKOT0, KAHIIEPOT€HHOr0, MYTareéHHOTO0 WM HWHOTO HEOJIarompusiTHOIO
JEUCTBUS TPOJYKTOB HAa OpPraHu3M 4YeJIOBEKa TIpU YIOTPEOJICHMH HX B
OOIIETPUHSATHIX KOJTHMYECTBAX.

OTnenpHble XUMUYECKHE COECTMHEHHUS, BXOIAIINE B COCTAB MUIIM, Ha3bIBAIOT
HyTpUEHTaMH (Makpo- W MHUKPOHYTpUEeHTHhI). K MakpoHyTpueHTaM OTHOCST
yIAEBOABI, JUMUILI, O€TKH, HEKOTOpble MHUHEpAJbHbIE BEIIECTBa, a K
MUKPOHYTPUEHTAM - BUTAMUHBI U Psii MUHEPAJIbHBIX COeIMHEHUN. B cocTaB nuim
BXOASAT TAaKXE€ HE aJIUMEHTAPHbIE KOMIIOHEHTHI, KOTOpbIE HE SBJISIOTCS
MCTOYHUKAMU DHHEPruu JUisl OpraHM3Ma W HE HCHOJIb3YIOTCS B KadyecTBE
CTPOUTEJILHOTO MaTrepuaiia. DTO TaK Ha3blBaeMble Oa/laCTHBIE COCAUHEHUS -
1eJuT0103a (KJieTyaTka), JIMTHUH, TIeKTHHOBBIC BEIIECTRA.

N3 92 Bcrpewarommxcss B IOPUPOJE XHUMHUYECKHX — DJIEMEHTOB 81
oOHapyXuBaeTCsl B OpraHusme uejoBeka. Ha 22 oCHOBHBIX dJieMEHTa MPUXOIUTCS
4-5% ot cpenHero Beca yenoBeka. 12 xumudeckux anemeHToB (C, O, H, N, P, Ca,
Mg, K, S, F, Cl) Ha3pIBalOT CTPYKTYpPHBIMH, MOCKOJBKY OHHM COCTaBJISIOT 99%
AJIEMEHTHOIO0 COCTaBa YEJIOBEYECKOT0 OpPraHu3Ma M BXOHST B COCTaB KIETOK U
TKaHel opranm3Mma. VX Takke Ha3bpIBaIOT MakpodjieMeHTaMu. [loTpeOHOCTh B HUX
coctaBisieT oT 10 Mr 10 HECKOJIBKMX TrpaMMOB B JeHb. Mukpoanementamu (17
9CCEHIMAJIBHBIX, T.€. JKH3HEHHO HeoOxoauMeIX - Fe, J, Cu, Zn, Co, Cr, Mo, Ni, V,
Se, Mn, As, F, Si, Li, B, Br) Ha3siBatoT 371€MEHTBI, MPUCYTCTBYIOIINE B OPTaHU3ME
YEeJIOBEKa B OYECHb MAaJbIX CIIEJIOBBIX KoymuecTBax. [loTpeOHOCTH B HHX OT



HECKOJIbBKUX MHUKPOIPAMMOB /10 MI. DCCEHIUAJIbHBIE AJIEMEHTHI BXOJAT B COCTaB
pa3iuyHbBIX (EPMEHTOB, TOPMOHOB, BUTAMUHOB, COCTaBIISIOT HEOOXOJIMMYIO B
(GyHKIHMOHATFHOM OTHOIIIEHUH YaCTh PA3IMYHBIX KIETOYHBIX CTPYKTYD.

bone3Hu, cBsi3aHHbIE ¢ HAPYILIEHUEM MUHEPAIILHOTO COCTaBa, HOCST HA3BaHUE
MUKpPOAJIEMEHTO3bl. OHU BO3HHMKAIOT JUOO MPH HEIOCTATOYHOM MOCTYIUICHUU
ACCEHIUATBHBIX MHKPOIJIEMEHTOB W/WIIM U30BITOYHOM TMOCTYIJIEHUU B OpraHu3M
TOKCUYECKHX MHKPOIJIEMEHTOB. MexXay 3JIeMeHTaMU CYIIECTBYET MHOKECTBO
CUHEPIrUYECKUX U aHTArOHUCTUYECKUX CBA3EUH. MUKPOIJIEMEHTHI BIMSIOT Ha POCT
U pa3BUTHE YEJIOBEKA, HA MPOLIECCHl AbIXaHUS, KPOBETBOPEHUS, UMMYHOI'€HE3A,
MOBEJCHUYECKUE pPeakiui, Ha MOp(hoyHKIMOHATBHYIO JEATEIHHOCTh U JPYTHUE
(GyHKIIUMA BCEX OPTaHOB M TKaHEH.

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

Jlnst  Xopolllero  camMO4YyBCTBUSL — YEJIOBEKY  HEOOXOAMMO  €XKEIHEBHO
yHOTPEONSITh TaKO€ KOJUYECTBO IMHUIIU, KOTOpoe OBl B Ipolecce MeTadosm3Ma
JaBaJio €My HEOOXOJIMMOE KOJUYECTBO PHEPrUU, MOKPHIBAIOIIEE IHEPTrOTPATHI Ha
BBITIOJIHAEMYIO JIBUTATEIIbHYI0O AKTUBHOCTH B TEUYEHHE JHS, OCHOBHOW OOMEH
(aHeprusi, o0ecrieunBaroias padoTy OPraHOB U CUCTEM OpraHU3Ma, HaXOJIAIIErocs
B MOKOE€) U CHelUpUYECKU TUHAMHYECKOE JCUCTBUE MUIIU (PHEPTHUs, KOTOPYIO
pacxoyeT OpraHu3M Ha MepeBapuBaHUE MUIK) - Ta0JI. 1.

Tabumuuna 1. IIpumepHbIe 3HAYEHUS CYTOYHOM MOTPEOHOCTH B YJHEPTUM

(kKaJ/CyTKH)
CicHoBHONM MToroeoe aHayeHWE
obmeH (an/w CicHoBHOR CYT O4YHOIA noTpelHocTK
BO3pacTt maccel Tena) | obmed (kkan) | COOM (kkan) | JA (kkan) B 3Hepriu (kkan)
il 1 1 il i il i il 1 il

o1 1 a0 2 net 535 5895 | 6237 | B23,7| 936 | 936 (4377|4377 11550 11550
oT2 go 3 nert BB7 | 667 | 6480 | 6480 | 972 | 972 (4548|4548 | 12000 1200.0
o1 3 go 4 net 541 541 | 7560 | V56,0 | 1134|1134 (5306 | 5306 | 14000 1400.0
oT4 o & nert 519 519 | M18.0 | 9180 [ 1377|1377 (644 3| 6443 | 17000 1700.0
oTh ao6ner | 491 491 [ 9720 9720 [ 1458|1458 | 6822 | 6822 | 1800,0 1800.0
oT6ao7ner | 464 | 464 |1026,0{10260) 1539 [153,9[7201 | 7201 | 19000 1900,0
or7 godner | 437 | 43,7 |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 90010 ner | 375 375 [1MB1,001161.0{ 1742|1742 (8149 8149 2150,0 2150,0
oT 10 g0 11 ner| 3556 356 |1188,0|1188.0(1v8.2|178,2 (833,68 833.8| 2200,0 2200,0
oT 11 go 12 ner| 321 350 |[1188,0|1296,0{17v8,2|1944 (8338 9096 | 2200,0 2400,0
oT 12 00 13 ner| 304 334 [12285|13365|184,3| 200,65 [862.2) 938,0 | 22750 24750
oT 13 a0 14 ner| 2579 30,2 [12555|13636|188,3| 20458812 957.0 | 23250 25250
oT 14 po 1 ner| 250 | 276 [1296.0(14040( 194421069096 | 9854 | 24000 2600,0
oT 16 go16ner| 250 | 264 [1323.0(1512,0|198,5 | 226,68 | 9286 |[1061,2] 2450,0 2800,0
oT 16017 ner| 245 | 256 [1350.0{1566,0| 202,5|234,9)947 510991 2500.0 2900,0
oT 17 go 18 ner| 244 | 250 [1377.0{1620,0| 206,6 |243,0) 9665 |[1137,0] 2550,0 3000,0

YenoBeKk MOMy4YaeT SHEPrHI0, YHOTPEOsis MHILY, COACPXKAIILYI0 YIIEBOJBI,
KUPBI U OCNKHU. DHEPrusl, 3aKIIOYCHHAs] B XUMUUYECKHUX CBSI3SX 3THX COCIUHCHUH,
BBICBOOOKIIAETCS B pe3yJbTaTe aHa’poOHoro (0e3 ydacTus KHCIOPOJa) WU



a’poOHOTO (C ydacTheM KUCJIOpo/ia) oOMeHa.

Jns mu3MepeHusi HSHEPruM, 3aKJIYEHHOW B TOM WJIM HWHOM MPOIYKTE,
WCIIOJB3YeTCsl CIeluaibHas eIuHUIla W3MepeHus osHepruu (kamopus). OpjHa
KaJIOPHUS - 3TO TaKO€ KOJUYECTBO SHEPIHH, KOTOPOE TpeOyeTcs, YTOObI OBLICUTH
temneparypy 1 r Boabl Ha 1°C. B MexayHapoaHOW CUCTEME €IUHMI] JJIsI ITHUX
Hened MCHONBb3YIOT JPYryl0 €IWHHUILY, KOTOpas Ha3bIBaeTcs xoylb. OpjHa
kwiokanopus (1000 xam) coorBerctByer 4,19 xunomxoynedn (xx). Ilpum
okucnenuu | r yrneBonioB Beiaensiercs 4,1 kkan (17,17 x/Ix), 1 v xupa - 9,3 kkan
(38,96 xJIx), 1 r 6enka - 4,1 xkkan (17,17 x/]x).

PexomeHyemas mnuineBasi IIEHHOCTb MEHIO JUUIS JIeTel IIKOJLHOI'O BO3pacTa
npuBeneHa B Tabn. 2,3. 3HaueHWs, MNpUBEJACHHbIE B TaOJNHIlE, IOJYyYCHBI
pPacuéTHBIM MyTEM: U3 pacuéra, 4TO KaJOPUUHOCTh CYTOUHOTO pallMoHa JJIsl JIeTeH
7-11 mer coctaBnser 2 350 kkan, mis gerei 11 ner m crapme — 2 713 kkai;
MIPOILICHTHOE paclpe/ieicHue KAIOPUUHOCTH IO IMpHEeMaM IMHIIMM COCTaBJISIET Ha
3aBTpak 20-25%, BTOpoi 3aBTpak — 5%, oben — 30-35 %, monmuuxk —10-15%,
yxkuH — 20-25%, BTOpO# yxRUH — 5%.

Tadauua 2. Pekomenayemasi nuieBasi HEHHOCTh CYTOYHOI0 MEHIO JIUISl JieTel
ot 7-mu 10 11-TH JetT

MToro (cymma benkoe,
[premel MULLW JHepreTwyeckan UeHHOCT b (Kkan) ¥WPOB W YTNEBOA0E)
(oeTnor 7-mu B enim HNpPI YN eBoak| E KKan
ao 11 net) cpegH CpenH cpe oH cpeaH
MWH [ AR |MaKc| MWH | AR | Makc| MWH | AR | makc | MuH AR Makc
3aBTpak B48| 729 |81.01459) 164 1(1823[2593[291,7| 3241|4700 | 5288 | 587.5
Bropoi 3aeTpak| 162 162 |16,2) 365 | 365 | 365 | 648 | 645 | B48 | 175 [ 1175 [ 1175
oben 897.2|1053) 113 |218.8| 237 0(2553[3890(421 4| 4538|7050 | 7638 | 822 5
Mon g HWK 324|405 (486|729 91,2 [1094(129 716211945 | 2350 | 2938 | 3525
WHMH 648|729 |81.0|1459) 164 1(1823[2593[291,7| 3241|4700 | 5288 | 6875
BTOPOIA YBKWH 16,2( 162 |16,2)| 365 | 365 | 365 | 648 | 645 | B48 | 1175 [ 11756 [ 1175
MTOro 292 | 324 | 357 | 656 | 729 | 802 | 1167 | 1297 | 1426 | 2115 | 2350 | 2585
MIPOJIOJIKEHUE TaOTUIIHI 2.
Mpuemsl nUWW | 3HEepret MYeckan LeHHOCTE (B % oT ofwei KanopuitHOCTK 38 NPUEM ML)
(oeTmor T-mu benkw HNPI VM eso gkl WTOro
fo 11 net) cpeq cpeq CpeaH cpenH
MUH | HAA | Makc | MWH | HAR |makc| MmuH | AR | makc| muH | AR | makc
3aBTpakK 123138153 |276(310[345]1490) 552 | 61,3[889(1000]1111
BTopoi 3aeTpak| 138|138 [ 138 310310310 552 | 552 | 52 (1000(100,0)100,0
obeg 1271138 1491286310334 509 552594923 100011077
MongHWE 110138 | 166248310372 441 | 552|662 800 (1000)1200
WHIMH 1231138 (153|276 (3103451490 552|613 [ 889 (1000]1111
BTOPOA YHWH 138|138 (138 (310[31,0|310|552)| 552 A52(1000(100,0(100,0
MTOro 12 | 14 16 | 28 | 31 | 34 50 b5 61 80 | 100 | 110

MIPOJIOIKEHUE TaOTHITHI 2.



CooTHoWeEHWE
Mpremel nuww macca BEenKoB, #WpPoOE 1
(meTw ot T-mMu benkwn HUPEI yreBogkl YN eBOq08 N0 Macce
Ao 11 net) cpen cpeq cpesq

MWH | HAA | MAKC | MWH | HAA | MAKC | MWH | HAR | Makc| 6 H v
33aBTpaK 16,2182 | 203 (162|182 | 203 (648 ([729] 81,0 1 1 4
gTopoi zastpak| 41 | 41 | 41| 41 [ 41| 41 | 16,2])16,2] 16,2 1 1 4
oben 2431263284 | 243263284 97.2[1063(1134] 1 1 4
MongHUK 811101122 81 [ 101122324 (405|486 1 1 4
WHIMH 16,2182 203|162 182|203 (648 ([729] 81,0 1 1 4
BTOPON VHWH 41 [ 41 41 41 [ 41|41 1162162 16,2 1 1 4
MTOro 73 81 89 | 73 | 81 B9 | 292 | 324 | 357 1 1 4

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

Wtoro (cymma benkos,

Mpwems! Ny - JHepreTWJeckan UeHHoCT b (KKan) HWpoB : EE;FEIED,D,UEI}
(eTH CTapue ENKK HUPEI YN eBoAkl

11 net)
CpeaH CpeaH cpeaH cpeaH

MWH| AA |makc| mwH | AA | makc| mwH | AR | makc | MuH AA MaKC

3aeTpak 748|842 |93,6[166.4| 1894 |2105(2994(336.8| 3742 | 5426 | 6104 | 678.3

BTopof aaeTpak| 18,7 18,7 [18,7| 421 [ 421 421|748 | 748 | 748 [ 1357 | 1357 [ 1357

oben 112 | 122 [ 131 |252,6| 2736|294 7|4450(486,5| 5239 8§13,9 | 8817 | 9496

NoAAHUE 374|468 | 561|842 | 1052|126 3148718712245 271,3 | 3391 | 407.0

WHMH 74,6| 842 |93.6[166.4| 1694 |2105(2994|336.6| 3742 | 5426 | 6104 | 678.3

BTOPON WHWH 18,7 167 |18.7[421 | 421 421|748 | 748 | 74,8 | 1357 [ 13567 | 13567

UTOro 337 (3742 412 |TE7. 8| 84201926 2] 1347 | 1497 | 1647 | 24417 2713,0]2984 3

MIPOJIOTIKEHUE TaOTHUIIBI 3.



Mpnems N JHEpPreT MYeCckan WeHHOCTE (B % oT oblWed KanopuiAHOCTK 38 NpUeM N}
benku HWpbI M EBD Okl MTOro
(AeTw cTapwe
11 net)
cpen cpen, CpenH CpenH

MWH | HAA | MAKC | MWH | HAR |makc| MMH | AR | Makc| MUH | AR | Makc
33aBTpak 1231381563 |276(31,0[345]490) 552 | 61,3[ 889 [1000]1111
BTopoi 3aeTpak| 138|138 [ 138 [ 310(31,0(31,0| 552 | A52 | 652 (100,0[(1000](100,0
oben 1271138149 286(31,0|334]|509| 552|594 92310001077
MongHUK 11,0138 | 166 |248(31.,0|372]|441 | 552 | 66,2[ 80,0 (10001200
WHIMH 12311381563 |276(31,0[345]490) 552 | 61,3[889(1000]1111
BTOPON VHWH 138|138 (138 [310(31,0[310]552) 552 552(1000[100,0](100,0
MTOro 1241138152 | 279[31,0|341)497 | 552 | 60,7 | 90,0 (10001100

MIPOJIOIKEHUE TaOTHUIIBI 3.
CoOTHOLEHWE
Mpuemsl UL Macca Denkoe, #u1poB K
(LeTw cTapuue Genkn HWpEI YrMeBoakH WM EBO0E N0 MAacce
11 net) Cpeg cpeg cpeg,

MWH | HAA | MAKC | MWH | HAA | MakKc | MWH | HAR | Makc| 6 M Vi
33aBTpaK 187210234187 | 210|234 (748 [842) 936 1 1 4
Bropoi aaeTpak| 47 | 47 | A7 | 47 [ 47 [ 47 | 187|187 187 1 1 4
oben 2811304327 281304327 |1M23[1216/1310] 1 1 4
MongHWE 94 117140 94 |17 140] 374 |468]| 561 1 1 4
WHIMH 187210234187 | 210234 ([7458[84,2) 9356 1 1 4
ETOPOR YHWH 47 [ 47 47 | A7 [ 47 | 47 | 187|187 | 187 1 1 4
ATOro 84,2936 |1029( 842|936 |1029|336,8|3742|4116] 1 1 4

C uenbio oOecCIeueHHs] DHEPreTUYECKON IEHHOCTH MHIINEBOTO paloHa
pPEKOMEHAYeTCs ISl MPUTOTOBJICHUST OJIFOJI MCIOJIb30BaTh HAOOPHI MPOIYKTOB B
COOTBETCTBUU C TadnuIeH 4.

Tabauua 4. CpeagnecyTouHble HA0OPbI NUIIEBOM MPOAYKTOB ISl
NPUroToBJeHus 0J1101 B HeTTO (Ha 1 pebeHKka B cyTlm)9

Hroro 3a cyTku

HanMmeHnoBaHue MUIIEBOM MPOIYKIIMH WU TPYIIIHI MUAIEBOM 711 12 ner

MIPOTYKITHH e u

No crapiie
1 | Xuneb prxkanoit 80 120
2 | X1eO MmieHnYHbIH 150 200
3 | Myka niieHn4Has 15 20
4 | Kpymsl, 6000BbIe 45 50
5 | MakapoHHBIE U3ENUS 15 20

. npunoxenue 1 k meroauueckuMm pexkomeHgauusm MP 2.4.0179-20 «PexomeHganuu Mo
OpraHu3aIy MUTaHUs 00YyJarOIINXCs B 0011e00pa30BaTeIbHBIX IIKOJIAX)»



Hroro 3a cyTku
HanmenoBanue nuieBoi NpOIyKIIMU WU TPYIIIGI TALIEBON 711 12 et
MPOAYKITUH et u
No crapiie
Kaprodennb 187 187
OBomu (CBeXHE, MOPOKEHBIC, KOHCEPBUPOBAHHBIC ), BKIIFOYAS 280 320
7 | coneHble U KBallIeHbIE™, B T.4. TOMAT-IIOPE, 3€JICHb, T
8 | ®dpyKTHI CBEXKHUE 185 185
9 | CyxopyKTsI 15 20
CoK# I000BOIIHBIC, HATUTKK BUTAMUHU3UPOBAHHBIE, 200 200
10 | B T.4. MHCTaHTHBIC
11 | Msico 1-ii kaTteropuu 70 78
12 | CyOnpoayKThI (TI€4eHb, SA3BIK, CEPIIIE) 30 40
13 | [Ituna (upimuista-opoiiepsl NoTpomeHbe — 1 Kar) 35 53
14 | Pei6a (duie) 58 77
15 | Mouoko (2,5% - 3,0% wm.11.k.) 300 350
16 | Kucinomonounas numieBast mpoIyKIus 150 180
17 | Tsopor (5% - 9% M.1.k.) 50 60
18 | Coip 10 15
19 | Cmerana (15% - 20% m.1.x.) 10 10
20 | Maciio cmuBo4YHOE 30 35
21 | Macno pactuTeabHOe 15 18
22 | Slitmo, mr. 1 1
23 | Caxap** 30 35
24 | Konaurepckue H3AeIUs 10 15
25 | Yaii 1 2
26 | Kakao-nopomiok 1 1,2
27 | Kodelinpiii HaNmuTOK 2 2
28 | Iposxoku xebornekapHbie 0,2 0,3
29 | Kpaxman 3 4
30 | Conp mumieBast moBapeHHAast HOTMPOBAHHAS 3 5)
31 | Cneuun 2 2

[Ipumeuanue: B mepuoJ] MPOBEIECHUS CIIOPTUBHBIX COPEBHOBaHMI, COOPOB (UTp), CIETOB U
T.II., C YYE€TOM NOBBIIIAIOLINXCS CYTOUHBIX dHEPrOTPaT, HATypaJIbHBIE HOPMBI TUTAHUS JOJIKHBI
OBITH yBeNTM4EHbI HE MeHee ueM Ha 10 %.

* - cosieHble U KBallleHHbIE OBOIIM — He 6osee 10 % oT o61iero KoauuecTBa OBOLIEH.

** - B TOM 4MCIe JUIsl TIPUTOTOBJICHUS OJNIOJ M HANWUTKOB, B CIy4yae HCIOIb30BaHUS
MUIIEBOM MPOLYKIMM MPOMBIIUIEHHOTO NPOU3BOJACTBA, COAEpXKAIMX caxap, Bblgada caxapa
JOJKHa OBITh YMEHBIIEHAa B 3aBUCUMOCTH OT €ro COJAEpKaHMsI HCIOJIb3yeMOl TOTOBOM
IPOIYKIIMH.

OCHOBHBIM MCTOYHUKOM JHEPTHUH Y YEJIOBEKA SIBISIFOTCS YTJIEBOIBI, KOTOPHIE
MOCTYIIAlOT B OPTraHU3M IPH YIOTPeOICHUH XJieba, OBOIIeH, GPYKTOB B MoJioka. B
MUIIEBAPUTEIIBHOM TPAKTE 3TH MPOAYKTHI IMOJT BIUSHUEM aMuja3 PacHICTUISTFOTCS
JI0 MOHOcaxapuJioB (TUIr0KOo3a, (pPyKTO3a, rajakrosa, JIakTo3a). MoHocaxapuabl
MOCTYMAalOT B KPOBOTOK, JIOCTUTAIOT TII€UYeHU. B TiedeHW OOJBITUHCTBO
MOHOCaXapH bl TPEBPAIIAIOTCS B TIIOKO3Y.

N36p1TOK 00pa3oBaBIIeics] B MpOIECCE METabOIM3Ma YrIEBOJOB TIFOKO3BI
nepexoauT B (ochopunrpoBannyio GopMy - TIHMKOTEH, KOTOPHIA XPAHUTCS B
MEeYCHNU W KJIETKaX pa3IMYHbIX TKaHed. KomndecTBO TiamkoreHa y B3pOCIIOTO



yenoBeka wuHorga jpocturaer 200 r. Ilpu CHM>KEHUM YPOBHSI CHIBOPOTOUHOM
JIFOKO3bI, TJIMKOTEH PaCUICIUISIETCs, YTO MPUBOJIUT K YBEIMYECHHUIO COAEpPKaHUS
TJIIOKO3bI B KPOBU. B cpeHem B3pocCiblii 4ennoBek exenHeBHo ynotpeossieT 1o 400
I YIJIeBOJOB, U3 KOTOPbIX 70-80% MpUXOIUTCS Ha KpaxMmajibl, a OCTalibHAs YacCTh
NpEACTaBlICHa Pa3IMYHBIMU MOHO-, JHU- U THojucaxapujgamud. B ciyuae
ynotpeOsienust  OOJNbIIMX  KOJUMYECTB  YIJIEBOJOB WM TPU  Pa3IUYHBIX
3a00J1eBaHUAX (HAIIpUMeEp, caxapHOM JauabeTe) N30bITOK YIJIEBOIOB COXPAHSIETCS B
opranu3Me B Buje xkupa. CoaepkaHWe MOHO- M JIUCAXapUJ0B B CYTOYHOM
MUILIEBOM palioHe peOeHKa He MAOoKHO mnpeBbimarh 30-35 T, TOCKOIBKY
M30BITOYHOE TIOCTYIUICHUE TIPOCTHIX YTIAEBOAOB HAPYIIAET HE TOIHKO YTJICBOIHBIH,
HO W JIMMAIHBIA OOMEHBI, YBEIMYUBACT YaCTOTy Pa3BUTHUS OXKHUPECHHSI, CaXapHOTO
nuadera, pUCKH 3a00JIEBaHUN CEPJIEUHO-COCYIUCTON CUCTEMBI.

Heo0xonumMo MOMHHUTBH, YTO B KOJMYECTBEHHOM OTHOIIECHUU YTJIEBOJIbI
JIOJDKHBI OBITH JIOCTATOYHO PAaBHOMEPHO PACIIPECIICHBI M0 OTACIbHBIM MpHUeMaM
MUIIA. YTJIEBOJIbI, IOMUMO TOTO, YTO OHHU SIBJISIIOTCS HAMOOJIEE JIETKO JOCTYITHBIM
MCTOYHUKOM SHEPI'HH, BBICTYIAIOT TAKXKE B KAYECTBE MCTOYHUKA IIACTUYECKOTO
Matepuana. B 4YacTHOCTH, MPOMEXYTOYHBIE MPOAYKTHI YIIEBOAHOTO OOMEHA
BXOJISIT B COCTaB HYKJIEWHOBBIX KHUCIOT (IEHTO3bl), TpeOyIOTCA HJisi CHHTE3a
HEKOTOPBIX aMHUHOKHUCIJIOT, IPEBPAIAIOTCS B KUPBI, BXOASIT B COCTaB KJIETOYHBIX
CTEHOK, aHTUTEI U T.1.

B paumon pebGeHka OMKHBI BXOJUTHh TaKXE PACTUTENbHBIC MHIIECBBIC
BOJIOKHA (MIEKTUHOBBIC BEILIECTBA — HE MEHEe 5-6 I' B CYyTKU M KJIETYaTKa — HE
Menee 9-10 r). OnTumanbHOE COJIepKaHNE MUIIEBBIX BOJIOKOH JIOJKHO COCTABJISATh
25-50 T (u3 pacuera 11,5 r ma 1000 xkam). [lekTMHOBBIC BemIeCTBa, KJETYATKa
COJIepKaTCsl B CHIPBIX (PYKTax, OBOIIAX, Ar0AaX U O0OOBBIX.

OCHOBHBIM HMCTOYHHKOM AMHUHOKHCIJIOT SIBJISIIOTCS O€IKA. AMUHOKHCIOTHI
Y4acTBYIOT B TIOCTPOCHUH THICAY PA3JIUYHBIX OETKOB, HEOOXOAUMBIX JJIs POCTa U
BOCCTAHOBJICHUS BCEX KJIETOK U TKaHEH YEJIOBEKA, a TAKKE BXOMST B COCTaB COJIEH,
YY4acTBYIOIIMX B  TMOJJECPXKAHUU OCMOTHYECKOTO paBHOBECUS, OOpa3yroT
MHOTOYHMCJICHHBIE TJIMKO-, HYKJIEO- W JIMIONPOTEHIbl, (HDEPMEHTHI, TOPMOHBI,
reMOrjo0uH, aHTUTENa W APYTHe 3allUTHBIE CTPYKTYpbl MUMMYHHON CHCTEMBI,
BXOJST B COCTaB HOITEH, Boyioc. J[s OLIGHKH OMOJOTMYECKON IIEHHOCTH OeiKa
UCIIOJIB3YIOT TOHSATHE Aa30THCTBIA OOMEH, TO €CTh COCTOSIHME, TpPH KOTOPOM
KOJIMYECTBO TOCTYMAIOIIET0 B OPraHU3M a30Ta TOYHO COOTBETCTBYET €ro
KOJIMYECTBY, BBIBOAMMOMY U3 opraHu3ma. Ecimu  KoJIMYecTBO  a30Ta,
MOCTYMNAIOIIETO C MUIIEH, MPEBBIIIAET BHIICISIEMOE, TO TOBOPST O MOJIOKUTEILHOM
azotuctom Oanance. [locneanuii HaOmogaeTcs, Hampumep, NPH YBEIUUYECHUU
MBbITIIedYHON Macchl. [Ipu OeTKOBOM WIIM MOJHOM TOJIOAAHUH, TIPU UCIIOJIH30BAHUHU
TOJBKO PACTUTEIILHOM MHUIIM MOXET HaONIOAaThCS OTPUILIATEIIBHBIN a30TUCTHIN
OaaHc, KOrja KOJMYECTBO BBIBOJMMOTO W3 OpPraHM3Ma a30Ta MPEBBINIAET €ro
nocTyryieHue. B pesynprare, HapymarTCs MPOIEecChl pOCTa M pa3BUTHUS PeOCHKA.

KoneunsiM 5Tarom ¢GepMEHTATUBHOTO pACIHICTITICHUS OCNIKOB  SIBIISIECTCS
oOpa3oBaHKE PACTBOPUMBIX B BOJIE AMHUHOKHCIIOT.

Jlnst addexTuBHOM pabOTH OpraHu3Ma HeE3aMEHUMbIE AMUHOKHUCIIOTHI (BaJIMH,
JICUIIUH, U30JICUIIMH, METUOHWH, TPEOHWH, METHOHHH, TpuliTtodaH, (GeHUIaATaHNH,



JU3WH, THUCTHIWH, AapTUHWUH) JIOJDKHBI TIPUCYTCTBOBAaTH B  OMPEICICHHOU
nponopiuu. CuuTaercs, 4To ONTUMAIbHBIM CoJiepKaHueM B | T. mumieBoro Oenka
SBIIIETCSl  CIIEAYIONIEE KOJMYECTBO HE3aMEHUMBIX aMUHOKHUCIOT (B  MT):
n3ojeiinuaa — 40, nevinmuaa — 70, au3uHa — 55, METHOHMHA ¢ IMCTHHOM — 35,
dbeHmIananiHa B cymme ¢ Tupo3nuHoM — 60, tpunropana — 10, Tpeonnna — 40,
BanuHa — 50. BpemeHHOE OTCYTCTBHE WM YMEHBIICHHE KOJIWYECTBA OJIHOM W3
HE3aMEHUMBIX aMUHOKUCIOT OTPHIIATENIbHO CKa3bIBaeTCsl Ha  OEJIKOBOM
MeTabonu3me uyenoBeka. Yem Oosbllie Macca 4eI0BeKa U MEHbIIIE €ro BO3pacT, TEM
OompImie Oenka eMy He0OXO0aUMO.

benku mocTymaroT B OpraHU3M YEJOBEKa MPEUMYIIECTBEHHO TMpH
ynoTpeOJeHUH Msica, NMTUIBI U PBHIOBI, MOJIOYHBIX MPOJIYKTOB, SIMI], COH, 000OB,
ropoxa, XJICOHBIX 371aKOB, OpexoB. PebeHok nomkeH moTpebmars 1-1,5 rpamma
Oenka B 7eHb Ha 1 Kr Maccel Tena. bosbpiie Bcero Oenka CONEpPXKHUTCS B ChIpax
(oxomo 25%), B ropoxe u dacomu (22-23%), B msce, nruie, pside (1o 20%), B
pasznuuHbIX Kpynax (1m0 14%), xnebe u makapoHHbIX uznenusax (5-12%). B oBomax
conepxkutcs He 6osee 2% OenkoB. HanMeHnbliiee copepkanue 6eyika MpUCyTCTBYET
BO (ppykTax u sArojmax. PacTurenbHble OEIKM B CBOEM COCTaBE€ HE COJEp)KaT
MOJIHOTO KOMIUIEKCA HE3aMEHUMBIX AaMHHOKHCIIOT, JUOO coJepkarT HX B
HE3HAUUTEIFHOM KoJinuecTBe. Tak, B OelkaxX MIICHUIbI, PXKU WUIU KyKYpy3bl
KOJMYECTBO JIM3MHA B JBa pa3a MEHbIIE ONTUMAJIBLHOTO, HO JIOCTATOYHOE
KOJIMYECTBO TpUmnTodana, oTMeHaeTcs NeQUIUT TPEOHNHA, U30JICHIIMHA U BaJIMHA.
benkn  6000BBIX  JUMHUTHPOBaHBl IO  CEPOCOJEPXKALIUM  HE3aMEHHUMBIM
aMUHOKUCIOTaM (METHMOHMH M LHMCTeMH) W Tpunrodany. PasnensHoe
UCITIOJIb30BAHUE TOJIBKO 000O0B MM KYKYpPY3bl HEU30€KHO MPUBOAUT K AEDULIUTY
COOTBETCTBYIOIIUX aMHUHOKHUCIOT. HampoTuB, KOMOMHHUPOBAHHOE HMCIOJIH30BAHHE
cMecu 0000B M KyKYpy3bl WJIM pHca C COEBBIMU 000amMu 00pa3yeT OEJIKOBYIO CMECh
HKBUBAJICHTHYIO II0 TMUTATEIHHOM IIEHHOCTH OenkaM Moisioka. OnTumanbHOe
COOTHOIIIEHHE J>KUBOTHBIX M PACTUTEIBHBIX OETKOB B THUIIEBOM pAaIMOHE B
CpPEIHEM MIOJKHO COCTaBIIATH 55:45. HacTh aMHUHOKHCIOT CIY>KUT HCTOYHHUKOM
PHEPruM JUIsi OpraHu3Ma uyesjoBeka. [Ipy 3TOM aMHMHOKHCIOTHI BHadase
JI€3aMUHHUPYIOTCS, YTO COMPOBOXK/IA€TCA BBIJCICHHEM aMMHaka U 00pa3oBaHUEM
KeTokuciaoT. IlocnegHue BCTymarOT B SHEPreTUUECKHi MeTadoyu3M U Ioclie
COOTBETCTBYIOILIMX MPEBpAICHUN pacmaJaloTcs IO BOJbl U YIJIEKUCIIOrO rasa.
O06e3BpexxrBaHre 00OpPa30BABIIErOCs B MPOLIECCE PHEPreTUUEeCKOro MeTaboau3ma
OeTKOB aMMHUaKa OCYIIECTBIISIETCS B TICUCHU ITyTEM IPEBPAICHNUS B MOYCBHHY.

B numeBbIX mpoaykTax, 0COOCHHO KUBOTHOTO TPOUCXOXKICHUS, CONEePIKATCS
TaK)K€ HYKJICHMHOBBIE KHCIIOTHI. boJlbllle BCEro WX B MSCHBIX W PBIOHBIX
CyOnpoyKTax.

BaxxHeWIMM  KOMITOHGHTOM  TIHIIM  SBJSIOTCS  JKUPBI  (JIUITHIB),
MIPEICTABIISIONINE COOO0M CIIOKHBIC APUPHI TIIUIEPHUHA M BBICIIUX HACHIIEHHBIX U
HEHACBHIIMCHHBIX ~ KUPHBIX  KHUCIOT.  HachllieHHbIE  KUPHBIE  KUCIOTHI
(MaJIbMUTHHOBAS, CTEAPUHOBAS U JP.) UCIOJB3YIOTCS OPTraHU3MOM B IIEJIOM Kak
PHEPreTUUECKUid Marepuall. 3a CYeT MX OKHUCJICHHMsS OOeCHeuHMBAETCS OKOJIO
MOJIOBUHBI OTPEOHOCTH B 3HEpruu. [Ipu 3TOM riaBHYIO 3HEPTETUYECKYIO POJIb
UTPAIOT TPUTIUIEPUABI (HEUTPATbHBIC KUPHI). JKUPBI CITyKaT pe3epBOM MUTAHUS;



oHH cocTaBistoT 10 10-20% wmaccel Tena, NTPEeMMYIIECTBEHHO MPUCYTCTBYS B
ITOJIKOKHOM KUPOBOM KJIETYATKE.

XKupsl BBINONHAIOT TakkKe IUIACTHYECKYI0 M PETryJSITOPHYI0 (YHKUIUU
(IMHHOLIENIOYEYHBIE JKUPHBIE KUCIOTHI, (HOCHOIUNUABI, XOJIECTEPUH), BXOAAT B
COCTaB KJIETOUHBIX MEMOpaH, 3alUTHBIX 000JI0YEK HEPBOB, COCY/IOB, PA3IUYHBIX
OpPraHOB, BBIIOJHAIOT TEPMO3AUIUTHYIO (QYHKIUIO, CIyKaT IEePEHOCUYMKOM
xupopactBopuMbix (A, E, K) BuTamuHOB, SBIAIOTCS NpeAlIeCTBEHHUKAMU
CTEPOHIHBIX TOPMOHOB, KETYHBIX KUCIOT U MpOocTarjaHAnHOB. OCOOCHHO BasKHBI
JUIS  CO3JAHUSl IIEJIOCTHOCTH OWIMMHAHBIX CTPYKTYp KIETOYHBIX MeMOpaH
JUIMHHOLIETIOYEYHbIE HEHACBIIIEHHBIE KUPHBIE KUCIOTHI. VX NeNsIT B 3aBUCUMOCTH
OT JIOKaJdW3alii TEpBOW JBOWHOM CBS3M Ha TpU Trpynmnbl (omera-3, omera-o,
omera-9). Omera-3 u -6 KHUCIOTHI SBJISIOTCS MOJIMHEHACBHIIIEHHBIMU, B TO BPEMs
KaK oMera-9 MoOHOHEHAChIUIEHHbIE. YeIOBEeK MOKET CHHTE3UpPOBaTh BCE
HEOOXOJMMBIC Ui HEro IUIHIBI, Kpome omera-3 (o-JIMHOJCHOBAs KHCIIOTA,
3iiKO3aneHTaeHOBasA KUCIIOTA, IOKO3areKCcaeHoBasl KUCIIOTa) U oMera-6 (JimHoJieBas
KHCIIOTa,  Y-JIMHOJICHOBas  KHCJIOTa,  JUTOMO-Y-JMHOJIEHOBas  KHUCJOTA,
apaxuJoHOBas ~ KHUCJIOTa, OJICMHOBAas  KHUCJIOTa, KaJOJEHMHOBAas  KUCJIOTA)
JUTMHHOIIETIOYEYHBIX KUPHBIX KUCIOT.

Kak npocTsle, Tak U CIOXKHBIE JIUIHJIBI MOTYT CUHTE3UPOBAThCSI B OPraHU3ME.
WcknioueHne COCTaBISIOT TaKWE HEHACBHIIIEHHbIE JKUPHbBIE KHUCIOTHI, Kak
3ilKO3alleHTaCHOBasA,  JIOKO3areKCacHOBas,  JIMHOJEBas,  JIMHOJEHOBas U
apaxuI0HOBasi, KOTOpPbIE JOJDKHBI MOCTYNAaTh B OPraHU3M YEJIOBEKa C MUIIEH B
roToBoM BHje. JIMHONEBass KUCIOTa B MPHUCYTCTBUM THAMHMHA U TNHUPHUIOKCHHA
criocoOHa MpeBpalaTbCsl B apaxHIOHOBYIO KHUCJIOTY. YKa3aHHbIE HE3aMEHUMBIE
KUPHBIE KHUCIOTHI BXOAST B cOCTaB (OCHOJMIUIOB WIM CIY’KaT B KayecTBE
NPEAIIECTBEHHUKOB (HampuMmep, apaxuI0OHOBash KHCJIOTa) MPOCTarJIaHIuHOB,
JEHKOTPUEHOB, TPOMOOKCAHOB M NPOCTAUMKIMHOB. Ilpu oTcyTcTBUM WM
HEJJOCTATOYHOM TOCTYIUICHUM B OPraHU3M HE3aMEHUMBIX JKHUPHBIX KHUCIOT Yy
YeJI0BEeKa OTMEUAETCs 3aJepKKa PocTa, HapylIeHHe (PyHKIMHU MOYEK, OTMEYAOTCS
NaTOJIOTUYECKHE U3MEHEHUsI B KOXe, MOXKET pa3BuUThes Oecruiogue. OCHOBHBIMU
NUIIEBBIMU UCTOYHUKAMU KUPOB JJIs1 YEJIOBEKA SBIISIOTCA: MOJIOKO, MSICO, SIMUHBIN
KEJITOK, CBUHOE Cajio, KOMMYEHOCTH, MACO, pbl0a, OpexH, pacTUTENbHbIE Macia.
buonornueckas UEHHOCTh JKMPOB  ompenensiercs OObIYHO  KOJUYECTBOM
IPUCYTCTBYIOIIMX B HUX HE3aMEHUMBIX >KUPHBIX KHUCJIOT U UX YCBOSIEMOCTBIO.
OnTUMaabHBIM CUMTAETCS CIEAYIOIIEE COOTHOLIEHUE JKUPHBIX KUCIOT B TUIIEBOM
pallMOHE: HACBIIMICHHBIE >KUPHBIE KUCJIOTHI - 30%, MOHOHEHACHIIICHHBIC THIIA
0J1eMHOBOM KHUCJIOTHI - 60%, monuHeHackIneHnbie - 10%. 910 qocTuraercss B ToM
cilly4yae, €CJIM COOTHOUIEHWE pACTUTEIbHBIX M >KMBOTHBIX >KHPOB B pallMOHE
MATAHUS COCTABIISAET 3:7.

Jns HOpMaJlbHOTO pOCTa M Pa3BUTUA PEOCHKY HEOOXOAUMBI TaKkKe
BUTaMUHBI.

Butamunbl - 3TO OpraHMyeckue COEIMHEHHs], COJIepKalluecs B MPOAYKTaX
NUTaHUsT B OTPAHMUYEHHBIX KOJMYECTBAX, HO WIPAIOIIUME BaXHYIO pOJIb B
MeTabonu3mMe OENIKOB, )KUPOB M YIJIEBOJOB, B OCYIIECTBICHUH MHOTOYUCIEHHBIX
dbyHKIMI opraHu3Ma, B T.4. AJi1 00pa3oBaHus U OOHOBJICHUS KJIETOK U TKaHel. B



HacTosillee BpeMs M3BECTHBI 13 BUTaMHHOB: x)upopactBopumsie - A, D, E, K u
BOJOpacTBOpuMbIe - B; (tmammu), B, (pubodnasun), Be (mupumokcun), Bi,
(mmanokoOanamuH), PP (HuamuwH, BKIIOYAONIMNA HUKOTHHOBYIO KHCJIOTY |
HukotuHamua), C (ackopOuHOBas KucioTa), (doaueBas kuciora (dosaiuH),
MaHTOTeHOBas Kkuciora, OnotuH (BuramuH H). Kaxnaelii BuTtamMuH o0jamaer
onpeieIeHHOW (DYHKIIMEH WM KOMIUIEKCOM (QyHKIUH. J[TUTEeTbHBIA HEI0CTaTOK
BUTAMHHOB CONPOBOXKIAETCS CHUKEHUEM TPYAOCIOCOOHOCTH, YXYIIICHUEM
3I0POBBSl M B TSKENBIX CIydasX MOXKET MPUBOIUTHL K CMEpTH. YUermoBedecKuit
OpraHU3M MOXET B OTPAHWYCHHBIX KOJMYECTBAX CHHTE3UPOBATH BUTAMUHBI. Tak,
aMUHOKHCIIOTa TpUNTO(daH CHocoOHa MpeoOpa3oBBIBATECA B HHUKOTHHOBYIO
KHUCTIOTY, YIbTpapuoIeTOBOE OOIY4YeHHE CIOCOOCTBYET OOpa30BAHHMIO B KOXKE
BuTamMmpHa D, moTpeOHOCT B MNHUPUAOKCHHE BO3pPAaCTaeT C YBEIMYCHHUEM
comepkanus Oenmka B mumie. Kumednple OakTepwy YeNOBEKa B TEX WM HWHBIX
KOJIMYECTBAaX MOTYT MPOU3BOAUTH BUTaMHUHBL: K, OMoTHH, (HOIHEBYIO KHUCIOTY,
[IMaHOKOOAIaMUH, TUPUAOKCUH, MTAHTOTEHOBYIO KUCIOTY, puOOdIaBUH.

PacueTsl mOKa3bIBaIOT, YTO Jaxe caMblii  COAJlaHCUPOBAaHHBIM U
pa3HOOOpa3HbIA  pallMOH, COOTBETCTBYIOIIMM  CpeJHUM  DHepro3arparam,
nedUIATeH Mo GONBUIMHCTBY BUTaMuHOB Ha 20-30%™. B mpupoze He cymiecTByeT
MPOJIYKTa, CIOCOOHOTO OJJHOBPEMEHHO COJIEPKATh BCE BUTAMUHBI B HEOOXOAUMBIX
konuuectBax. g obecrieueHus opraHM3Ma BUTAMHUHAMHU CIEIYET BKJIIOYaTh B
MEHIO BCE OCHOBHBIC TPYMIIBLI MHUIIEBBIX MPOAYKTOB (OBOIIH, GPYKTHI U COKH U3
HUX, 3C€PHOBBIC TMPOAYKTHI, MsCO, PBIOY ¥ TMTHIYy, MOJOYHBEIE MPOMYKTHI,
KUPOCOJEpKalIie MPoAyKThl mnHuTaHus). COriacHO COBPEMEHHBIM JaHHBIM
HaumOoJiee akTyaJbHOW NpoOJeMOld BO MHOTMX CTpaHax SBIseTcd AePUUUT
TUAaMUHA, HUalKHa, pudodaaBrHa, (OIMEeBOM U aCKOPOMHOBOW KHUCIIOT.

3HaunUTENbHOE OOJIBIIMHCTBO OMOJIOTMYECKH aKTUBHBIX COCIUHEHUMN, KpalHe
BKHBIX JJIs )KU3HU YEJIOBEKa, HE CUHTE3UPYETCsl B opranusme. B cBsi3u ¢ yem ux
OTHOCAT K HE3aMEHUMBIM (paKTOpaM MHUTAHHS. DTO HCIOJIb3yeMbI€ B KadyeCTBE
OCHOBHBIX TPyNn (PYHKIIMOHAIBHBIX NPOJIYKTOB BHUTAMHHBI, AHTUOKCHUIAHTHI,
I[THKK, wMuHepanbHbIE  BEIIECTBA, IHUINEBBIE  BOJIOKHA, HE3aMEHHUMBIC
AMUHOKHUCIIOTHI ¥ OJTUTOCAaXapHIbI.

ButaMuHbl — 0coObIe OCIIKOBBIC BEIIECTBA, OOSCIICUUBAIOIINE B OpraHU3Me
OMOXMMHYECKHE TIPEeBpaIlleHUs, PEaKIud, OOMEH BEIIEeCTB, O3 Yero XKU3Hb
HEBO3MOKHA.

ButamuHBI, CBS3aHHBIC C Pa3IMYHBIMU (EPMEHTAMH, IPUHAMAIOT Y4acTHE B
oOecrieueHun opranuszma sHeprueit (B;, B,, PP), OuocuHTe3e u mnpeBpaiieHun
oenkoB u amuHOKUCIOT (Bg, Bjp), reHernueckoro warepuana KIETOK -
HYKJIEUMHOBBIX KHUCIOT ((oiueBasi KHUCIIOTa), KUPOB U CTEPOMUJIHBIX TOPMOHOB
(maHTOTEHOBAsA KUCJIOTA U OMOTHUH). BuTamMuH A yyacTByeT B 00eclieueHUN 3pEeHHUs
¥ HE0OX0oauM 171t JOPMUPOBAHUS CIIM3UCTHIX MOKPOBOB, SIUIEPMUCA, UMMYHHOMN
cuctembl. be3 Butamnaa D HEBO3MOXXHO BCAaChIBAaHUE KaJIbIHS W (POPMUPOBAHUE
ckemera u 3yooB. Burammn K yuactByer B cBepThiBaHMM KpoBH. Camblid

10 o
COopHUK peLentyp OJIIoA ¥ KyJIMHAPHBIX M3JIEIHH JUIS OPraHu3alMy TOPSIYMX 3aBTPAKOB U 00€10B
obyuatomumes 1-4-x ki1accoB 0011e00pa3zoBaTeIbHBIX Opranu3aui, 136 c.



nomynsipHblii BuTamMuH C (ackopOMHOBasi KHCIOTa) NPUHUMAET Yy4yacTHE B
oOpa3oBaHMM OEJIKOB COEOUHUTENBHOM TKaHM - KOJUIareHa U JJacTHHA,
HEOOXOIUMBIX 1J1s1 (OPMUPOBAHUS COCYOB, Xpsllled, OCTOBOB KocTel. Bmecte ¢
BUTaMUHOM E u [-KapoTHMHOM IpH y4yacTUU MHUKpOIJIEMEHTa ceineHa BuTamMuH C
oOecnieunBaeT (YHKIIMOHUPOBAHUE AHTHOKCUJAHTHOW CHCTEMBI OpraHU3Ma,
3aIMIIAONIEH KJIETKH OT NOBPEXKIAEHUS TPOIYKTAMU OKHCIEHUS.

Ot nedunura ButamuHoB A, B, C ctpagarot Koxa, BoJ0Ckl, HOrTH. [Ipuunna
— KO>Ka BOJIOCHI U HOTTH HanboJiee 4acTo CONMPUKACAIOTCA C BHEITHUMH (PakTOopamu
Cpelbl U OKa3bIBalOTCSl HECIIOCOOHBIMM MPOTUBOCTOATH TOKCUUECKHM BEILIECTBAM,
HaxoJAIMMCS B BO3JlyX€ U BoJ€E. B pe3ynbrare oTMedaeTcs MOSBICHUS CYXOCTH U
HIETYIIEHUS! KOXH, TPEUIMHKU Ha ry0ax, yrpeBas Cblllb; JJOMKOCTb M BBINAJICHUE
BOJIOC, MX HCTOHYEHHE M IIOTYCKHEHHE IBETa; JOMKOCTh HOITEH, yTpara HX
IJISTHIIEBOTO CJIOS.

3aMETHO CKa3bIBAa€TCsl HENOCTATOK BUTAMUHOB M HAa COCTOSIHUE HEPBHOM
CUCTEMBI, YTO IPOSIBISAETCS Pa3APAKUTEIBHOCTBIO, PACCTPOMCTBOM  CHa,
HEpPBHBIMU CpBIBAMHU, COCTOSIHUEM MOAABICHHOCTU. JlepuuuT BUTaMHUHOB
CIIOCOOCTBYET HapyLIEHUIO OOMEHHBIX MPOLIECCOB, YTHETAET HMMYHHYIO CUCTEMY,
CHU)KAET COMPOTHUBIISIEMOCTh OPraHn3Ma K MH()PEKIMOHHBIM 3a00JI€BaHUSM.

C oBomamu ¥ PpyKTamMu MOKHO MOJTy4uTh BUTAaMUH C, (OIHEBYIO KUCTOTY U
B-xapotuH, octanbHble 10 w3 13 Hambonee BaKHBIX BHUTAMHHOB HaXOJATCS B
JIOCTaTOYHO KAJIOPUHUHBIX MPOAYKTaxX - B MscCe, pblOe, sinax, macie, Xjeoe.

Crnenytonieil cocTaBisioliell B MEpeyHe HE3aMEHMMBbIX (DaKTOpPOB MHUTAHUS
SBIIIIOTCSA MUHEpajbHbIE BellecTBa. MUHepalibHbIE BEUIEeCTBAa HEOOXOIUMBI
JUTSl HOPMAJIbHOTO (PYHKIIMOHUPOBAHMSI HUMMYHHOU CHUCTEMBI OpPraHU3Ma.

[Tonyuaembie OpraHU3MOM JaK€ B HEOOJBIIOM KOJMYECTBE COCIUHCHUS
JKeje3a, Mapraiua, ceJieHa, KpeMHHUsl, pTopa u Ipyrue MUKpPO- U MaKPOIJIEMEHTHI
MIPOHUKAIOT Y€pe3 CTEHKH KPOBEHOCHBIX COCYJIOB B BUJE MOHHBIX COCAMHEHHUI U
OKa3bIBAIOT MOIIHOE AaHTUOKCHJIAHTHOE, AHTUTOKCUYECKOE BO3JCHCTBUE Ha
OpTraHU3M.

MUKpO3JIeMEHTbl  SIBISIOTCS  KaTalW3aTOpaMM MHOTUX OHOXHMHUYECKUX
peakuuii, npoucTEeKaromux B opranusmMe. OHM NOLAEPKUBAKOT THUIPO-
AJIEKTPOJIMTUYECKUI OallaHC OpraHM3Ma, HOPMAIMU3YIOT KHUCIOTHO-ILEIOYHOE
pPaBHOBECHE B KUIKOCTHBIX CpPelax OpraHUu3Ma.

Kanpruii - CcOCTaBIA€T OCHOBY KOCTHOM TKaHW. IlOBbIIIAET 3alllUTHBIC
(GyHKIIMM OopraHus3ma, crmocoOCTBYET BBIBEICHHIO CTPOHIIMS M CBUHIA U3 KOCTEH,
001a/1aeT aHTUCTPECCOBBIM, aHTHAJIEPTUYECKUM JIEHCTBUEM.

dochop - HeoOxomuM s noanepxkaHuss pH-Oamanca.  docdopy
NPUHAJICKUT 3HAYUMas pojb B (YHKIMOHHWPOBAHUU IIEHTPAJbHON HEPBHOMU
CUCTEMBI.

Marnuii - BxoguT B coctaB Oojsiee yem 200 ¢hepMEHTOB, MpU €ro Yy4acTUU
ocyuiectBisiercs cunre3 JIHK, PHK; ymyumiaer oOMeH BemiecTB B COCyIMCTOM
CTEHKE, HOpMaJIM3yeT apTepuaibHoe AaBieHue. [Ipu 1ocTaTouHOM KOJIMYECTBE B
OpraHM3Me MarHus XOpOIIO yCBaumBaeTcs KanblLuid, (ocdop, Kaiuid, BUTAMUHBI
rpynnel B, C, E. Marauii BbIOMHSAET BaXHYIO (YHKIHIO B TPODUIAKTHKE
3a001eBaHUH TIOYEK U Cep/Iia.



Kanuit - ctumynupyer mepeaadyy HEPBHBIX HMMITYJIbCOB, HEOOXOIUMBIX IS
HOPMAaJIbHOI'O COKpALIEHMs MBI, B TOM YHCJIE W MBIIIBI CEpALa, PEryJInpyeT
CEpACUHBII PUTM, OJAEPKUBACT HOPMAIBbHYIO (DYHKIMIO TOYEK M TOPMOHAJIbHBIHI
OamaHC HAJIOYEYHUKOB, OOMEH BewmecTB B Koxe. CoeauHEeHus Kaiaus
CHOCOOCTBYIOT YCHUJIEHHIO TKaHEBOTO JbIXaHWsI B MUTOXOHJPHUSX KieTok. Kammii
SBJIIETCS. ~ OCHOBHBIM  DHEPre€THMUECKHM  MHMHEpPAJIOM,  O0eCHeuMBAIOIIUM
HOpPMaJIbHYIO pabOTy MBILII U CEPALIA.

Hatpwuii - perynupyer OCMOTHYECKOE JIaBJIEHUE B KIIETKE, MOBBIIIAET TOHYC
COCYIUCTOM CTEHKH. BBINOIHAET BaXKHYIO pOJb B MPOLECCE AETOKCUKALUUN KOXKH,
OYUIIICHUS TIOP, YCUIICHHS IbIXaTeIbHON (DYHKITUN KOXKHU.

[{uHK - ABISETCS OCHOBHBIM MHHEpAJIOM JUIsi (JOPMHUPOBAHUS aMUHOKHUCIIOT,
y4acTByeT B  TIOCTPOEHMM  BCEX  KJIETOK  OpraHu3Ma, CIOCOOCTBYET
IPOJIOHTUPOBAHHOMY JIEMCTBHIO HWHCYJIMHA. BmecTte ¢ XpoMOM TOBBIIIAET
3¢ (EeKTUBHOCTh HHCYJIMHA, CIOCOOCTBYET OTJIOXKEHHIO TIJIMKOT€Ha B IE€YEHH.
o0a/laeT aHTUAJUIEPTUYECKUM JEHCTBHEM.

XKene3o - aHTMaHEMHUYECKUN MMHEpaJ, BXOAUT B MOJIEKYJIY IeMOIjoOuHa,
y4acTBYET B OKCUT€HAIIMH KJIETOK, YCBAUBAECTCSI OPraHU3MOM TOJIBKO IPU HAIUYNN
ButamMrHOB C 1 E.

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

KpeMHuii - BBINONHSAET BAXHYK POJb B MNPOPUIAKTUKE PpPa3BUTHUSA
CKJIEPOTUYECKHUX MPOLECCOB M 3a00JIEBAHMI OMOPHO-IBUTATEIBHOTO allapara,
yIIy4IIaeT (PYHKIUIO CTPYKTYPHBIX 3JIEMEHTOB KOKH, BOJIOC, HOTTEH.

Menp - NOBBIIAET YMCTBEHHYIO aKTUBHOCTh, MBIIIEYHbII TOHYC, PETYJIUPYET
NUTMEHTHBIA OOMEH, IMOBBIIIAET YCBOSIEMOCTh JK€J€3a 3a CYET YIIYUIICHHS

KpOBOOOpAIIICHHUS.

Cenen - CHIDKaeT PHUCK  COCYIUCTHIX  3a00JIEBaHMM,  TMOBBIIIAET
COMPOTHUBIISIEMOCTh OPTaHU3Ma, YIy4IlIaeT KPOBOCHAOKEHNE KOXKHU.

Mon — BXOOMT B COCTAB TOPMOHA IUTOBHIHON JKeNe3bl THUPOKCHHA.

ObecnieunBaeT yCTOWYMBOCTh OpraHM3Ma K MOBpEXAAONUM (pakTopaM BHEIIHEH
CpEeIlbl, YBEJIMYMUBACT CIOCOOHOCTh JIEHKOIMTOB pa3pyliarh OOJE3HETBOPHBIC
MUKPOOPTaHU3MBI, ONPEAENISIET BO MHOTOM YMCTBEHHBIE criocOOHOCTH. OMHUM U3
OCHOBHBIX HCTOYHMKOB HOJa B TNUTAHUM HACEJIICHUS SBIAETCA MUIIEBas
WogupoBanHas cojb. B 2019 r. Oblna BHeceHa TMOompaBka B JICUCTBYIOIIWE
CaHWTapHbIE HOPMBI U MpaBuUIIa, ONPEIIUBIIAs 0053aTEIHLHOCTh UCIIOIB30BAHUS B
0o0pa3zoBaTeIbHBIX OpraHU3aIUIX MPU TPUTOTOBICHUM OJIF0 HOAUPOBAHHOMN COJIH.
DKCHEPUMEHTAJbHBIE HCCIEAOBAHUS CBOWCTB HOJaTra Kajaus B MHUIIEBOU
WOIMPOBAHHON COJM TOJATBEPAWIM €€ YCTOWYMBOCTh TMPU KHUISYCHUU B
HEUTpaJbHOM M MOJKHCICHHOW Cpelie B MOJICNBHBIX YCIOBUAX. DTO TO3BOJISET
cleNaTh BBIBOJ 00 OXHAAEMOM TIOJOXKUTEILHOM MpodriakTudaeckoM 3¢ dexTe
nepexofa Ha WOJUPOBAHHYIO COJb TPU MPUTOTOBJICHUH OO B JETCKUX
OpPraHW30BaHHBIX KOJICKTUBAX.

®dTop - MoHBI PTOpa YCHIMBAIOT TJIOTHOCTH KOCTHOTO ammapara, YCUIUBAIOT
BCAChIBAHUE KaJIbLIHS.



XJA0pUAbI - UTPAIOT POJb PETYISITOPOB BOJHO-COJIEBOTO OOMEHa B KIIETKE,
noaacpKuBas HOPMAJIbHOC OCMOTHYECKOEC JaBJICHUC, H€O6XO,ZII/IMI>I JJI
IMPOAYKIHNH KCIITYJOUYHOT'O COKA.

CpCI[I/I BCEX HEC3aMCHUMBIX q)aKTOPOB [IUTaHUd HauOoJiee 3HAYUMBIMU
ABJIAIOTCS MOJIMHEHachlmeHHble kupHble KucaoTel ([THXK). Onu
OKAa3bIBAKOT IIOJIOKUTCIIBHOC ,ZIGﬁCTBI/I@ Ha J'II/IHI/I,ZIHLII\/'I CIICKTp, ICMOCTAa3 H
¢budpunonus kposu. [THXKK odeHb naOuIbHBI, MO3TOMY HY)KHO YUYHUTHIBATh, YTO
yBenuueHue mocrymienus B opranusm  [IHXKK  nmomxnO — 0Osi3aTtenbHO
COIIPOBOXKAATHCA MOOINOJHHUTCIIbHBIM BBCACHHCM BHUTAMHWHA E, T.K. aKTHUBallus
JIUTIUAHOTO oOMeHa COIIPOBOKIAACTCA I/IHTGHCI/I(I)I/IK&HPI@IZ OKHUCJIUTCIbHBIX
npoueccoB B MemOpaHax kietok. I[Ipu 3tom Ha kaxaeii rpamm [THXKK numm B
opraHu3M JoJkeH nocrynath 1,0 Mr ButamuHa E.

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

basosble ¢usmnonormyeckme PyHKUMM  MUKPOHYTPUEHTOB: peayrauus
XUupoeozo, yernesodHo20, 6erikogo2o U MUHepasibHo20  O0bmeHa;
onmumu3ayusi akmueHocmu ¢bepMeHmMHbIX cucmeM; aHmuokcudaHmHasi
3awuma,; obecriedeHue rpoyecco8 Kremo4yHoao ObixaHusl; rnodoepxaHue
anekmposiumHo2o  banaHca;  rnoddepxxaHue  KUCITOMHO-WEI04YHO20
pasHosecusi; 20pMOHONodobHoe delicmeaue; pea2ynsayus pernpooyKmueHouU
yHKUUU U npoueccoe amMmbpuozseHe3a; peaynAuus  akmugHocmu
UMMYHHOU cucmeMbl; ydacmue 8 rpouyeccax Kpo8emeopeHUs; peaynsayus
ceepmablgaeMocmu  Kposu, peaynsuyus e8o3byoumocmu Muokapda U
cocyoucmoeo MmoOHyca,  peayrnauusi  HepeHou oesmesibHoCMU,
CmMpyKmypHoe U ¢byHKUUOHarbHoe obecriedeHue oropHo-08u2ameribHO20
annapama; CUuHme3 CcoedUHUMesIbHOU mKaHu, peaynayusi npoyeccos
Odemokcukauyuu u buompaHcpopmayuu KceHobuomukos; rnodoepxxaHue
ecmecmeeHHOU KUWeYHOU MUKPOGIIophkI.

[TumeBbie 100aBKH — CTPYKTYpPHBIE KOMIIOHEHTHI MUIIEBBIX MPOJIYKTOB, HE
yrIOTpe6JI$I€MI>I€ KaK CaMOCTOSITeIbHBIN HI/IHJ;eBOﬁ MMPOAYKT WUJIM KOMIIOHCHT ITHIIH,
HO J00aBisieMble Ha JTamax MPOW3BOJCTBA, XPAHCHHS, TPAHCIIOPTUPOBKHU
MMUOICBOTO IIPOAYKTA JUIA YIYUIICHUSA WU O6H€F‘-ICHI/I}I IMPONU3BOACTBCHHOI'O
mnmponecca HJINM OTACIBbHBIX onepaunﬁ, YBCIIMYCHUSA CTOUKOCTH IMpoAyKTa K
pa3auYHBIM BHJAM IIOPYH, COXPAHECHHSA CTPYKTYPHI M BHEIIHETO BHUJA IPOIYKTa
HJIIN HAMCPCHHOI'0O MU3MCHCHHUA OPraHOJICIITHYCCKUX CBOMCTB. HI/IH_ICBBIC )106aBKI/I
MOAPA3LIAIOTCS Ha PEryJIUPYIONIMe BKYC MPOAYKTa (apoMaTH3aTOPhl, BKYCOBBIC
100aBKH, TMOJCHIAIIMBAIOIINE BEIIECTBA, KUCIOTHl U PETYJSTOPhl KUCIOTHOCTH);
yIIyYIIaoIe BHEHIHUN BUJ MPOAYKTa (KpacuTeNH, CTaOMIM3aTOPbl OKPACKH);
peryJupyromue KOHCUCTEHIIMI0 H  (opMUpYIOIIUE TEKCTYpy (3aryCTUTEINH,
resieo0pa3oBaTeNd, CTaOUIN3aTOPhI, AMYJIbIraTOPhl); MOBBIMIAIOIINE COXPAHHOCTD
MPOAYKTOB MUTAHHS W YBEIWYUBAIOIME CPOKH MX XpaHeHHs (KoHcepBaHThI). K



MUIIEBBIM J0OABKaM HE OTHOCST COEIMHEHUS, TIOBBIIAIONINE MHUIIECBYIO IIEHHOCTh
MPOJYKTOB MHUTAHUS, HAIPUMEP, BUTAMHHBI, MHUKPOJIEMEHTbI, aMUHOKHUCIIOTHI.
[[Iupokoe UCHONBb30BaHUE THUIIEBBIX JO0ABOK MPOU3BOJUTENSAMU MHUIIEBBIX
MPOJYKTOB ONPENESAETCS CTPEMIICHUEM - YBEJIMUYUTh CPOK COXPAHEHMSI KayecTBa
MUIIEBBIX MPOIYKTOB, B TOM YHCIIE CKOPOMOPTSIIUXCSA U ObICTPO YE€PCTBEIOIIUX B
YCIOBUSIX  HEOOXOJAMMOCTH WX TEPEBO3KM Ha  OOJbIIME  PACCTOSIHUS;
YIOBIETBOPUTh  MOTPEOUTENS] BBICOKMMH M HACHIIICHHBIMH  BKYCOBBIMHU
KaueCTBaMHM TMPOJYKTAa CBSI3aHO C MKCIOJIb30BAHMEM  apoMaTU3aTOpOB U
KpacHUTENe; CO3MaHUE HOBBIX BHUJOB IHUILIEBBIX MNPOIYKTOB, OTBEYAIOIIUX
COBPEMCHHBIM TPEOOBaHUSIM HAYKH O MHUTAHWH (HU3KOKAJIOPHWIHBIC MPOTYKTHI,
UMUTATOPHI TPOAYKTOB) - 3TO CBS3aHO C HMCIOJIB30BAaHUEM MHINEBBIX T00ABOK,
PETrYJIUPYIOIUX KOHCUCTEHIUIO MUIIEBBIX MPOIYKTOB.

EBpomnelickum CoBeroM pa3pabotaHa cucteMa HUGPOBON Koaudukarmu
MUIIEBBIX J00aBOK ¢ juTepoil «E». Ona BkimodeHa B koaekc BO3-OAO mis
MUIIEBBIX MPOAYKTOB Kak MEXIyHapoaHas IudpoBas cucremMa Koaudukanuu
nUIIeBbIX 100aBoK. Kaxmaol w3 muineBbIX J00AaBOK MPHUCBOCH IU(MPOBOM Tpex-
WM 4YeThIpEX3HAuHbld HOMep. Homep Mapkupyercss B COUYETaHMM C HAa3BaHUEM
(GYHKIHOHATIBHOTO KJacca, OTPAaXKAIOIIETO0 TPYIIUPOBKY MHUIIEBBIX J00aBOK IO
TEeXHOJIOTUYeCKUM (yHKIMsAM (moakiaccam). Hanuuuve B THUIEBOM MPOAYKTE
MUIIEBBIX 100aBOK JIOKHO OBITh YKa3aHO HAa MApPKUPOBOYHOM sipiibike. CoriacHo
MpEUIOKEHHOW cucTteMe LU(PpoBo KoAU(PUKAIMU TMHIIEBBIX T00aBOK, HX
KJ1IaccuUKaIs BBITISIAT CIIeAyIOmUM o0pa3oM (ocHoBHBIE rpynibl): E100-E199
— kpacutenu; E200-E299 — koncepsanter; E300-E399 antmokcumantsr; E400-
E499 - crabunuzaropsl koHcucteHuuu; E450-E499 — smyneratopsr; ES00-E599 -
PETYJSATOPHl KUCITOTHOCTH, paspbixiautenn; E600- E699 - ycunurenn BKyca u
apomara; E700-E899 — 3anacubie nanekcel; E900-E999 - rmasupyromuye areHTsl,
YIIY4IIATENN XJieha.
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4.2.4. Tema Ne 4 «KpuTuuecku 3HaAa4YUMble HYTPHEHTHI B Pa3IHYHBIX



rpynmnax npoayKToB»

Heab: O3HaKOMUTHCS C BPEIHBIMU JJIS 30POBbS KOMIIOHEHTAMU MMUTAHUS

JUII  MOTHBHPOBAHHOTO  COKpallleHHs] MX KOJMYeCTBA B  €KEJHEBHOM

yIOTPEOJICHHUH.

KoHTpoJibHBbIE BONIPOCHI:

KoHTpoJibHBbIE BONPOCHI:

UTo nmoHUMaeTCs Mo/l KPUTUYECKHU 3HAUMMBIMU MTPOTyKTaMu?

2. OcHOBHBIC UCTOYHHKH MOCTYTUICHUS] CKPBITOM COJIM B OPTaHU3M, KaKue
3a00J1eBaHUSI MOTYT OBITH CIPOBOLIMPOBAHBI ITOBBIIIIEHHBIM COACPKAHUEM
COJIH, TOTPEOIIEMOH C MUIIEBBIMH MPOIYKTaMH U Orogamu?

3. OcHOBHBIEC UCTOYHHUKH MOCTYIIJICHUS] CKPBITOTO caxapa B OPraHu3M, KaKkue
3a00J1eBaHUSI MOTYT OBITH CIPOBOLIMPOBAHBI MOBBILIEHHBIM COAEPKAHUEM
caxapa, HoTpe0JIIeMOro ¢ MUIIEBBIMU IPOIYKTaMU U OJIF01aMu?

4. OCHOBHbBIC UCTOYHHMKH MOCTYIUICHUS B OPTaHU3M HACBHIIICHHBIX )KUPOB U
TPAHCU30MEPOB KUPHBIX KUCIIOT, KaKKe 3a00JIeBaHUSI MOTYT OBITh
CIIPOBOIIMPOBAHBI MOBBIIIEHHBIM COJIEPKAHUEM HACBIIICHHBIX KUPOB U
TPAaHCU30MEPOB KUPHBIX KUCIIOT, MOTPEOIAEMBIX C MUIIEBBIMU TTPOTYKTAMU
u O0romamMu’?

5. Kakue meponpusiTisi MOTYT MOBIUSATh Ha CHUKEHUE B MEHIO COJICP>KaHUS
KPUTHYECKU 3HAYUMBbIX HYTPUEHTOB?

=

CnpaBoyHble MaTepHAJIbI 10 TEMe:

['oBOpst 0 310pOBOM MUTAHUU OOJIBIIIOE BHUMAHUE YACISAETCS COKPAIICHUIO
NOTpeOJICHUsT COJIM, caxapa, >KUPOB KUBOTHOTO MPOUCXOXKJCHHS, B TOM YHUCIIE
MPOAYKTOB UX COJACPKAIIUX.

HyTpueHTsl, oOka3bIBalollie€ HETATUBHOE BO3JCHMCTBHE Ha 3I0POBbE U
TpeOyroIMe perjaMeHTallud TPeACIbHBIX 3HAYEHWHM TIOJIYyYWUSId Ha3BaHHE
KPUTHYECKH 3HAYUMBIX HYTPHEHTOB.

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

HapamyBanue nmpon3BoACTBa MUIIEBLIX POIYKTOB TIIYOOKOH MepepadoTKH,
ObIcTpas ypOaHU3aIMs U U3MEHEHHE 00pa3a )KM3HU MEHSIOT TSHJICHIIMU B 00J1aCTH
nuTanus. J[OoCTymHOCTP W I1IEHOBAas IPUEMIIEMOCTh NPOAYKTOB, MPOIICAIINX
IyOOKYI0 TEXHOJIOTMUECKYIO TMepepadOTKy, TMOBbIIaOTCs. Bo BceM Mupe
HaceJIeHHe MOoTpeOIIsieT Bce 0OJIbIle BHICOKOKATOPUMHON MUILUA CO 3HAYUTEIbHBIM
COAEP>KaHUEM HACBIILICHHBIX )KUPOB, TPAHCIKHUPOB, CAXapPOB U COJIH.

Conp  sBAsIETCSI OCHOBHBIM HMCTOYHUKOM Hatpus. M30bITOK HaTpus
CONPOBOXIAETCS ~ MOBBIICHHWEM  KPOBSIHOIO  JIaBJIC€HHUS,  IOBBIIICHHBIM
HaIpsHKEHUEM B pab0oTe CEpIeUHO-COCYAUCTON CUCTEMbI, HAKOTIJIEHUEM >KUIKOCTH
B OpraHusMe, HapylieHHEM OOMEHa  BEIIeCTB, COMPOBOXKIAIOIIETOCS
dhopMupoBaHHEM U30BITOYHOM Macchl Tena. HaTpuii B 3HAYNTEIBHBIX KOJIUISCTBAX
COJICP)KUTCSI B TPOMYKTAaX IMOBCEIHEBHOTO YMOTPEOJICHHS - B MOJIOKE, MJCe,
XJ1€000YIOUHBIX H3JENUSIX, MSICOMPOAYKTAaX, CHEKOBOW MPOAYKIIMH, a TaKKe BO
BKYCOBBIX JT0OaBKax K muIe (COychl, Mpumpansl). HaTpuil comepxutcs Takke B
rIyTaMaTe HaTPHs, KOTOPBIM MUPOKO MCIOIL3YETCS B KAUECTBE MHUIIEBOM T0OABKU



BO MHOTHIX PETHOHAX MHpA.

Ponp mepepaboTaHHBIX MHINEBBIX MPOJYKTOB KaK HWCTOYHHKA COJH B
panoHe OOBSICHICTCS TEM, UTO COJCpKaHUE COJM B HHX OCOOCHHO BBICOKO, a
TaK)K€ TEM, YTO OHHM TOTPEOJISIFOTCA 4YacTo W B OOJbIIMX KojumdecTBax. BO3
PEKOMEHJIyeT B3POCJIBIM MOTPEONIATh HE Oojiee 5T colid B JACHb (UyTh MCHBIIC
ONHOW dYaiHOW moxku). s geredd B Bo3pacTe OoT AByX g0 15 mer BO3
PEKOMEHIyeT KOPPEKTHPOBATh PEKOMEHJIOBAHHOE MaKCHMAaJIbHOE IOTPEOJICHHE
COJM B CTOPOHY YMCHBIICHUS HWCXOJ W3 HUX TNOTPEOHOCTEH B DSHEPrUU II0
CPaBHEHHIO C B3POCIILIMH, YTO COOTBETCTBEHHO COCTABIISET 3-5 I/CYTKH.

JUis  pemieHust riao00ajdbHOM 3aJadyd 1O CHWKEHUIO 3a00JIEBa€MOCTH
HACCJICHUS OXXUPCHUEM, OOJIE3HSIMH CHCTEMBI KpOBOOOpAICHUS, Hapsay ¢
POYMMH MEPOTIPHATHSIMH OOJIBIIOS 3HAYCHHUE MMEET COKpAICHHE MOTPEOJICHUS
comu. Jns peanu3anuu 3TOM 3aaud Ha NOMYJISIHMOHHOM YPOBHE HEOOXOIUMO
NIPOBEJICHUE TUIAHOMEPHOH pabOThI MO TEPECMOTPY TEXHOJOTHYECKHX KapT M
COKpAIllCHHEM B TEXHOJIOTMH TIPUTOTOBJICHHS OJFOJ COJIM, TIOBBIIICHHE B
CTPYKType TTUTaHusI GPYKTOB U OBOIIEH, IIMPOKOE HHPOPMHUPOBAHUE HACECIICHUS O
JaHHOW TmpoOjeMe W ee MpUYMHAX. B oMalHuX YCIOBHSAX IIEJIeCO00pa3HO
MIOCTEIIEHHO COKpAIlaTh KOJUYECTBO BHOCHUMOW B OJIf0J]a TIPU MPUTOTOBIICHUU
coii, yopaTh ¢ 00€IEHHOTO CTOJIa COJIOHKY, MPU (OPMUPOBAHUN MCHIO OTIAaBaTh
NPUOPHUTET C HU3KUM cojaepkanueM Hatpus. ClielyeT OTMETHUTh, YTO BKYCOBBIE
pelenTopbl 4YelIoBeKa K IOHIKEHHOMY IOTPEOJICHHUIO COJHM  aalTHPYIOTCS
MIOCTEIICHHO, TPHOTKPBIBast 00JIee IMPOKHUH THAna30H BKYCOB.

Hmaxk, ocHo8HbIMU UCOYHUKAMU NOCMYNIIEHUSL Hampusl (NOBAPEHHOU COJlU)
8 OP2AHU3M Uel08eKa AGIAIOMC Xieb U X1eOHble NpoOdyKmbl, KONOACHble U30eus u
MSICHblE KOHCEPBbl, CulPpbl, KOHCEPBUPOBAHHbLIE O0B0WU U CONEHbS, COJIeHAs U
KOn4eHas pblOHas NPoOYKYUsl, a maxxice npooykmol Oblcmpo2o numanus (gacm-
@y0) u paznuunvie KOMOUHUPOBAHHblE NPOOYKMUbL (COYCbI, Kemuynvl U Op.).
Cooepoicanue Hampusi 8 X1eb600y10uHbIX uUzdenusx koaeoaemcs om 246 oo 499
me/100 2. Msachvie xoncepsvl coodepocam om 400 me oo .800 me/100z (Ons
bonvuuncmea - okono 600 me/2), sapenvie xonbachvie uzdeauss om 800 oo 1000
me/100e, sapeno- u cvipoxonuenvie 1500- 2000 me/100 2. Osownvie KOHCEPBHL U
conernvst cooepaxcam om 600 oo 1100 me/100 2 nampus. Cooepoicanue nampus 8
PpouloHbIX KoHCcepeax cocmasnsiem 540-700 me/100 2, 6 konuernoii pvibe - oo 1000
Mme, a & coneroti - bonee 4900 me/100 2. B nopyuu nekomopwix npooykmos ghacm-
@dyoa moocem codepaxcamvcs 0o 1000 me nampus na 100 ep. npodykma.
Dusuonoeuueckas nompedHocms 8 Hampuu 0151 oemeil cocmasnsem om 200 0o
1 300 me/cym. (cnedyem ommemumo, 4mo HaAmMpuil SGNAEMCL BANCHEUUUM
OUOCEHHBIM  IJIEMEHMOM, He0OX00UMbIM OJisl NOOOEPHCAHUSL BOOHO-UJETIOUHO2O
bananca, nepeoawu HEPEHLIX UMNYILCOB, HOPMAILHO20 (OYHKYUOHUPOBAHUS
KJIeMOK).

OCHOBHLIMU  UCMOYHUKAMU O00OABNIEHHBIX CAXapo8 SGIAMCA MYYHbLE
KOHOUmepcKue  uzoeius, mopmvl U  NUPOJICHble, KOHGpembvl,  ClaoKue
KUCTOMOIOUHblE NPOOYKMbL U MBOPONCHBIE U30eNUs], CAAOKUe 0e3aIK020NbHble
Hanumxu, HeKkmapwl U cokocooepxcawue Hanumxu. 11o0 0obasnennvim caxapom,
KOMOpObILL makxice ciedyem Y4umvléams npu QOopMupo8anuu MeHw cledyem



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

B coomsemcmesuu c oeticmsyrowpumu ' OCTamu 6 cocmage neuenwvs modxrcem
cooepacamocss 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. Kucromonounwvle npooykmel, maxue
Kak uocypmul ¢ppykmosvie om 6 0o 14 2/100 e, tiocypmul numvesgvie 7-15 2/100 e.
Cywecmesenubiii 6Kk1a0 8 nompedieHue caxapa HOCsAm 0e3aIK020IbHble HANUMKU,
Komopuvle codepoicam 5-12 2/100 e caxapa, a makdxice 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
U3ObLIMOYHOU MACCbl mend, OOojesHell cucmembl Kpo8ooOpawjeHus, HapyuleHull
BOCNPUUMYUBOCIU K UHCYIUHY U JIeNMuHy, yxyouieHus namamu, xapuecy. BO3
pexkomenoyem ozpanuyums nompebieHue caxapa 6 20 2/cym. (2 cmonogvle
JIOJICKUL).

IIpobrema Kkapueca Xopouwio 3HAKOMA B6CeM, HAYUHASL Ve C OemcKO20
so3pacma. H3zeecmmno, umo 6axmepuu pomogou NoioCmu RUMAomcs npocmulmu
caxapamu. B pesynomame ux owcuznedesmenvnocmu 00pazyemcs Kucioma,
paspywaiowas 3y0HYI0 SMAlb U OeHMUH, YMO NO8bluLAem PUCKU (OPMUPOBAHUSL
Kapueca.

l'opmon  nemmum Hecem  unopmayuio 6 M03208Y10 MKAHbL 00
YO081eMBOPEHHOCNU CbEeOeHHOU Nnuwell U Gvl3vléaem 6 OpeaHuzmMe 4Yy8Cmeo
Hacvlwenus. Ppykmosa npensmcmeyem NONaA0aHUIo J1enmuHa 6 Mo32 U co30aém
UCKYCCMBEHHOE 4y8CMB0 20100d. Y 1t00ell ¢ pe3ucCmeHmHOCIbIO K JIeNMuHy Mo3e
He Noaydaem HYHICHO20 CUSHANA, NOIMOMY UM CIOJNCHee KOHMPOIUPOS8Ams CE0U
annemum. Hccneoosanus Ha Kpvicax NOKA3AU, YMO Y HCUBOMHBIX, KOMOpble
ynompebnsitom hpykmo3sy, evipabamvieaemcs Oovule Nenmuna, 4em oovluHo. B
pe3yibmame, 4y8CMEUMENbHOCMb OP2AHUSMA K HEeMY CHUMNCAEMCS, JHCUBOMHbLE
nocmosHuo xomam ecmo. Koeoa ¢pykmo3y youpanu uz payuona Kpuic, ypO8eHbs
JIENMUHA 8036PAUAICS 8 HOPMY, ANnemum CmaduIu3upyemcs.

H3znuwnee esxceonesnoe ynompebienue caxapa CyuwjecmeeHHO Nosbluidem
pucku  gopmuposanus caxaprHozo ouabema, umo OblIO NOOMBEPHCOCHO
HONYNIAYUOHHBIM UCCIE008AHUEM (8 UCCIe008AHUU NPUHUMATU Yuacmue Oonee 51
mulcayu wei.), npoooxcaswumcsa ¢ 1991 no 1999 ee. Bvino ookazamo, umo y
Jir00ell, Komopbvle pe2yisapHo YRompeoasaiom noO0CIAujéHHble HanumKku (ITUMOHAO,
CAAOKuUl 4au, dHepeemuxu, Ciaokuil koghe) puck ¢hopmuposanus ouabema ObvLl
sviule, Hem 8 KOHMpObHOU epynne 8 4,8 pasza, neueHoyHol HedOCMamo4HOCMU — 8
3,4 paza. Takoce 6 uccredosanuu ObLIO NOKA3AHO, YMO, eClU 4el08eK eHCeOHe8HO
8bINUGaem CmakaH C1aoko20 JUMOHAOA, OH & cpeoHeM npubasisem 6 200, MoJbKo,
8 CBA3U ¢ IMUM Pakmopom okono 6 auwHux k2. Ewe oOnum u3 nebraconpusmmix
HOCIeOCMBUL  eHCeOHe8HO20 U3DLIMOYHO020 YNompeblleHUs. caxapa Aenaemcs
He2amugeHoe B6030elicmeue NOBLIUEHHO20 COO0EPHCAHUs caxapa 6 Kpoeu Ha
CUNNOKAMNA, UYMO CONPOBONCOAEMCS CHUNCEHUEM KOSHUMUBHLIX B803MOICHOCMEU
Op2aHUu3Ma - yxXyoulaemcs namsams, pa3eueaemcs IMOYUOHAIbHAS MYNOCHb.



Lnsa peweHus anobanbHoU 3adadqu Mo COKpaweHUr Korudecmsa
nompebrnssiemoz2o caxapa HeobxoOuma peaniusayusi KoMmriekca Mep r1o
rnosbiWeHU oceedomMmrieHHocmu Oemel u ux podumernel O 6nusHUU
caxapa Ha 300posbe, 8 m.4. 0 B6bICMPbIX U OMCPOYEHHbIX 3ghhekmax;
repecmMomp mexHos/IocU4eCKUX Kapm U coKpaweHue 6 mexHosiocuu
ripueomeoersieHus 61100 caxapa, rnocmerieHHoe UCK/Iro4YeHue u3 pauuoHa
rnumaHus WKOJIbHUKOB KOHaumepCKUX uszdenut u 3ameujeHue ux
CbpmeaMU u EloeypmaMU, rioriyrnigapu3auusd Uucriosib3o08aHusd HeKanopuEle/x
caxaposalvleHumeneCl.

OCHOBHLIMU  UCMOYHUKAMU  HCUPA, HACHIWEHHBIX JHCUPHBIX KUCIOM U
MPAHCU30OMEPOS  IHCUPHLIX KUCTIOM  AGIAIOMCSL NPOOYKMbL, NPOU3BEOEHHblEe C
UCNONL308AHUEM MACHO20 U MOJIOYHO20 Cbipbsl, KOHOUMEpPCKUe U30enus,
HeKomopble UObl MACIOHCUPOBOU NPOOYKYUU U COYCHI.

Mscuvie npodykmsi, makue Kak Koa0OACul, COCUCKU U CAPOEIbKU, MACHbIE
oenuxkamecvl, 20mo@vle KYIUHAPHblEe U30e1us, noayghabpukxamsl U KOHCEPSH,
RO3UYUOHUPYIOMCA KAK UCIMOYHUK NOJIHOYEHHO20 OellKa ¢ 8blCOKOU )C801eMOCbIO
U OUONIOCUYECKOU YEHHOCMbIO, 6 MOodce 6peMsi OHU SAGIAIOMCS OCHOBHbIMU
ucmounukamu omcupa. Cooepxcanue 6elka 8 6aPeHblX KONOACAX, COCUCKAX U
capoenvkax xoneonemcs om 8% 0o 13%, moeoa xax scupa om 15% oo 38%, npu
9MoM coomuouerue benox/scup cocmagnsiem om 1:1,15 0o 1:4,75. B epynne
NOJIYKONYEHbIX, BAPEHO-KONYEHbIX U CbIPOKONYEHbIX KOA0AC U OenuKamecHvlx
MACHBIX NPOOYKMOG COOMHOUIeHUe OeloK/Hcup dauje 803pacmaem 6 CMOPOHY
npeoodnadanus cupa. Coodepicanue dHcupa 8 MACOPACMUMENbHLIX KOHCEPSax,
8bINYCKAEMbIX NO HAYUOHAbHOMY cmaHnoapmy, koneoremcs om 8% 0o 35,0% u
3aeucum om 6u0a U COOMHOWEHUL UCNOIb308AHHO20 cbipbs. Ilpu smom ma dnce
NPOOYKYUsl, HO NPOU3BOOUMASL NO MEXHUYECKUM YCILOBUAM NPEONPUSMULL, MOXHCEM
cooepxcams  3HAUUMENbHO 0OoNblee Koauuecmeo cupa. B xomoumepckux
U30enusx 6 3aBUCUMOCIU OM COCMABA KOMNOHEHMO8 COO0epIHCaHue Hcupa
oocmuzaem 30%. B comosvix coycax u mauoHe3ax cOOepiuCanue Hcupa Moxicem
docmueamv  65%. Cooepowcarue HACHIUEHHBIX IHCUPHLIX KUCTIOM 6 MICHbIX
npooykmax xoneoremcs om 3,3% oo 11,6% 6 3asucumocmu om coOepicaHusl
oHCUpa U 6UOA UCNONL3YEMO20 Cbipbs, HpPU IMOM Y CYWECMBEHHOU 00U
accopmumenma KOJNOACHbIX u30enuti oHo cocmasinsiem 8 cpeonem 5-6%. B
MONIOUHOU npooyKyuu npu yposHe xcupa 0o 10% maxoce cooepoxcumes 5-6%
HACLLUEHHBIX HCUPHBIX KUCTOMNI.

H3661mounoe nompebieHue H#CUpHoOU NUU MarKice 860 MHO20OM onpeoensem
pUcKu  opmMuposanusi NOBbIUEHHOU Maccbl mend, 3a001e6AHULl  CUCEMbl
KPOBOOOpawenuss (amepockieposa), HaApPYULeHULl JHCUPOBO2O 0OMeHd, (YHKyuu
neyeHu.

OmoenvHo credyem OCMAHOBUMbCSA HA MPAHCUIOMEPAX HCUPHBIX KUCTIOM,
obpazyrowuxca npu 2UOpPO2eHU3AYUU HCUOKUX pacmumenvuvlx macen. Vmenuo
MPAHCU30Mepdbl, OKA3bIBAIOM CYUWECMBEHHOEe GIUAHUE HA PUCKU PA36UMUs
cepoeuno-cocyoucmulx 3abonesanuti. [losmomy ux cooepoicanue 6 MacioHCuposou
NPOOYKYUU AGNAEmcs nokazameinem 06e30nacHocmu u peziamenmupyemcs. B
coomeemcmauu c oeticmsyrowumu mpedosanuamu TP TC 024/2011 « Texnuueckuii



peclamenm Ha MACIOHCUPOBYIO HPOOYKYUIO)» COOEpIHCAHUe MPAHCUIOMEPO8
JHCUPHBIX KUCTOM 8 MACIO0HCUPOBOU NPOOYKYUU He 00JIHCHO npesbluiams 2%.
Coszdamenem memoda audpozeHu3auuu (npucoeduHeHusi sodopoda
K 0eoliHOU ce8s3u) cyumarom gbpaHyy3cko2o xumuka llons Cabamee. B
uroHe 1897 200a oOH cOenan oOmKpbimue, 3anoxusuiee OCHOB8bI
rnpespaweHus pacmumeribHo20 macrna 8 meepdyto cybcmaHuuro, 8 1912
200y nony4un 3a amo Hobenesckyro npemuro. Cabambe 0b6Hapyus, 4mo
MeJIKue 4acmuubl HUKesIs CryXam XOpOoWUM Kamarnu3amopoMm peakuyuu
2a3o0bpas3Ho20 8odopoda ¢ amurieHoM, rnpocmeuwum y2r1eeo0o0podoM ¢
0soUHoU ces3bl. Ho eckope 8bISCHUMOCh, YMO makuM e criocobom
MOXHO rpucoeduHsimb 8000p00 U K OpyauM eeuwecmeam c 0O80UHOU
cesasbto. B 1901 200y Hemeukul xumuk Burnbeenbm HopmaH npumeHusn
amom mMemod O0ns nepepabomku XUOKUX pacmumeribHbIX Maces 8
meepoblie xupbl, a 8 1902 200y nony4un Ha Heao nameHm. [lpouecc
audpozeHusayuu (audpuposaHue) rpoucxooum rpu  rporlycKkaHuu
go0opoda rnod OdaserieHUeEM 4Yepel3 Mmacsio, Hazpemoe 00 B8bICOKOU
memnepamypbl (okorio 200 epadycos Lenbcus). llpu amom yacme
HEeHacChIUWEHHbIX XUPHbIX KUC/IOM ripespaujaemcs 8 HaCbIUWEHHbIE.
U3Ha4varibHO 2udpo2eHU3upo8aHHoOe Macsio He cHUmarsocb 8PeOHbIM
u Oaxe pekoMeHOoO8asloCb Kak 300posasi aslbmepHamuea XU8OMHOMY
Xupy. Hukoeo He cMmymun mom ¢akm, 4Ymo npu 4YacmuyHol
2udpozeHu3ayuu UaMeHsiemcs rnpocmpaHcmeeHHasi CmpyKkmypa MOneKysl:
3Ha4yumersibHasi 4Yacmb HeHacCbIWEeHHbIX XUPHbIX kucriom (0o 60%)
nepexodum u3 uuc-cpopmbl 8 mpaHc-gpopmy. C MOYKU 3PEHUS
rnpoussodumersel Mapa2apuHo8 Hakor/ieHUe mpaHc-u3oMepos 6/1UsifI0 Ha
ceolicmea Xupa mMmOJIbKO [10I0XKUMESbHO, [OCKO/bKY pueoousio K
M08bIWLEHUI memnepamypbl rnnaeneHusi u meepoocmul.
['udpoceHu3uposaHHbIe Macsia U Mapa2apUHbl Ha Ux ocHose bbiiu dewesrie
C/ITUBOYHO20 Macsa, O0osible xpaHusruck (Oaxe 6e3 oxnaxoeHusi) u
M0360/15/IU  MHO20pa3080€  UCMOMb308aHUE 1pu  xapke. WMeHHO
2UOpo2eHU3UpPo8aHHbIU Xup cmars ocHoeou uHOycmpuu "ghacm-gpyd" u
Osucamersiem ee bypHoz20 paszsumusi. B 1993 200y e xypHane "[laHuem"
eblWwia cmames, asmop Komopou Yonmep Bunnem ymeepxdasn, 4mo
nompebrieHUe mpaHc-XXupoe8 rnpueoodum K rosbIlUeHU0 pucka cepOeyHo-
cocyoucmsix 3aboneeaHud. lNpu4uHa, MO0 MHEHUK asmopa, cocmosia 8
moM, 4YmO MmPaHC-XUpbl BbI3bIBAIOM  U3MEHEHUE COOMHOWEHUS
JIUMONPOMeUHO8 8bICOKOU U HU3KOU M/10MHOCMU 8 CIMOPOHY yeernudyeHusi
rnepebIXx. 9mo 8 Ce0H0  o4yepedb  serissemcs  (hakmopom,
npedpacnonazarwWumMm K amepockrnepody. Ceou npedrnosioxeHus Bunnem
noomeepdousn akmamu, rnodcyumas rnompebrieHUe mpaHCc-Xupoe 8
pauyuoHe 85 mbicsy 300p08bIX XEHWUH, a 3ameM 8 me4yeHuUe 80CbMU fiem
peaucmpuposarni cpedu Hux 3aboreeaemMocmb U CMEPMHOCMb OMm
cepOeyHbix 3abonesaHul. Konuyecmeo uHghapkmos, criydaee eHe3arHou
cMepmu om cepOeyHo20 fpucmyrna U 6bIPpaXeHHOCMb amepocKieposa
oKasanucbh cyuecmeeHHo bonbuwe cpedu mex, Kmo ece amu 80CeMb 5iem



efl MHO20 MapeapuHos. Takum obpa3om, uccredosaHusi rokasasiu, 4mo
mpaHc-xupbl 8edym cebsi uHade, 4YeM YUC-XUPbl, HEe mOJbKO rpu
rpu2omosesieHuU nuwu, Ho U 8 opeaaHuame. Harnpumep, OKa3aswucb 8
cocmase ¢bocghonunudos8 KriemoyHbIX MembpaH, OHU enusrom Ha pabomy
6es1Ko8bIX MOMEKY, [POHU3bIBAOWUX MeMbpaHbl, maK Ha3bleaeMbIX
mpaHcMmembpaHHbIx 6erikos. A 3mo 8 80K o4yepelb Hapyuwaem nepedady
Cu2Haros rpu g3aumodelicmeuu 20PMOHO8 C peuernmopamu, MOCKOSIbKY
peuenmopbl KakKk pa3 sfensomcs mpaHcMmemMbpaHHbIMU - 6erikamu.
Cmpadaem mpaHcriopm sewecms, 8edb besikosble KaHarslbl O nepeHoca
MOJIEKYIT 4Yepe3 MeMbpaHy makxe OmHOCAMCs K mpaHCMeMbpaHHbIM
bernkam. Tak Kak ¢gpbocgponunudbl 6750MCs ewe U cbipbem 0711 CUHMe3a
MOJIEKYIT UMMYHHOU cucCmeMbl, Hanu4ue 8 HUX XUPHbIX KUC/IOm 8 mpaHc-
KOHGbopmauuu npueodum K HapyuweHur 6uoxumuu 80cnanumeribHbIX
rnpoueccos. MoMuMo roebIlWeHUs pucKa pa3eumusi amepockKreposa u
coriymcmeyrowux 3abornesaHul cepdua U cocyoos, mpaHC-u3oMepbl
rnpugoosim K CHUXEHUI 4yecmeumesibHOCMU Kr1emoK oaxes1yo0o4yHou
JXernesbl K UHCYNuUHy — paseusaemcsi duabem 2-20 murna, XpOHUYecKue
gocranumersibHble MPOUECChl, OXupeHue. Takum obpa3om, ecriu eMecmo
HOpMaJlbHO20 CcmpoumesibHo20 Mamepuarsa op2aHu3aMmy rpeodnazarmcs
mpaHc-u3omepsbl, obpasyromcsi degpekmHbie buorioaudeckue cmpyKkmypbl,
A6n1[UWUECS NPUYUHOU ¢hopMUpPOB8aHUS HapyweHUl 300p08kS.

[nsa  ymeHbweHusi nompebrieHuss mpaHc-XXupog8 Heobxodumo
UCKMIOYUMb U3 pauuoHa numaHusi MapaapuHbl, [pocMampueame
amuKemku Ha rpuobpemaembie npoOyKmMbl Ha npeomMem codepxxaHus 8
HUX MpaHc-U30Mepo8 XUPHbIX KUCIOM.

Lns peanusayuu npuHUUNog 300p08020 numaHuss 8 OoMalHUX
ycrnosusix Heobxooumo cobmodame «[llpasuno mapersniku», Komopoe
sernsiemcsi xopowum rodcriopbem 051 cocmassieHUsi OCHOBHO20 rpuema
nuwu u 8o MHoaoMm obecrieyusaem cbanaHcupo8aHHOCMb MUMAHUSI.
Wmak, Heobxodumo, 4mobbl Ha maperike ecezada Obiniu nMpPoOyKMabl, Mo
MeHbwelu Mepe, namu uysemoe (pasHoobpasue u obecrieyeHue
gumamMuHamu U MuUHeparibHbIMU eeuwjecmeamu); [10/108UHY mapersiKu
OO/MKHbI cocmaesisimb pas/iudHble canambl UUu 080WU 8 HapeskKe;
MPUMEPHO 4Yemeepmb mapesiku MoXem 3aHumMamb OCHOBHOU rpodyKm,
makouU Kak pblba, nmuuya usu MsiCo; ocmasulyrcs Hemeepmsb 3arosfiHAume
2apHUPOM, makuM KaK puc, Kapmoagbesrib, 2peyka, MakapOHbl U m.rl.

Ouenka Macchbl TeJla M PUCKH 3/10POBbIO NP U30LITOYHOM Macce TeJia.
J11 BBISIBIICHUS M30BITOUYHOM MacChl TeJa, OKUPEHUS U OLICHKU €r0 CTEeIeHU
JIOCTaTOYHO M3MEPHUTHh POCT U Maccy Teja peOeHKa, a 3aTeM paccuuTaTh MHJIEKC
Macchl Teia. JTOT MOKa3aTelb PACCUUTHIBACTCS OYEHb JIETKO: HEOOXOAUMO MacCy
TeNa B KT pa3AeiuTh Ha JUTMHY TeJla B M, BO3BEICHHYIO B KBaJ[part:
Macca Tesa (Kr)
UMT =

JJIMHA Tesa? (M)?
Tabu.1. 3naueHust HHACKCA MACCHI TeJla, CBUIETEIHCTBYIOIINE 00



M30BITOYHOMN Macce Tela U 0KUPEHUH

Bospacr N306bITOUHAst Macca Tena Oxupenue
MaJbYMKUA | JIE€BOYKU | MaJbUUKHU JIEBOYKHU
7 17,9-20,5 | 17,8-21,5 20,6 21,6
8 18,4-215 | 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
13 219-26,7 | 22,6-28,7 26,8 28,6
14 22,6-275 | 22,3-29,0 27,6 29,1
15 23,3-28,2 | 23,9-29,3 28,3 29,4
16 23,9-28,8 | 24,4-29,6 28,9 29,7
17 24,5-29,3 | 24,7-29,9 29,4 30,0

bonee nonHble cBeACHUS O HAIMYUHU WM OTCYTCTBHUHM HM30BITOYHON Macchl
T€1a MOYKHO IIOJIyYHUTh C HCIOJB30BAaHUEM METO/Ja OUOMMIIEAAHCOMETPUU U
(GpakMOHUPOBAHMEM MacChl TejJa Ha OCHOBHBIE TKAHEBBIE KOMITOHEHTHI:
YKUPOBOM, MBIIICUHBIH U KOCTHBIA. buouMmnenaHcoMeTpusi MpeAcTaBiseT CcOOOi
COBPEMEHHYIO aNMapaTHYIO0 TEXHOJOTHIO NIl KOMIUJIEKCHOM OLIEHKH COCTaBa Teja
YeJloBeKa M ero OOMEHHBbIX mpoueccoB. OHa MO3BOJSET JOCTOBEPHO OLEHUTH
IPOLIEHTHOE COOTHOLIEHWE MAacChl MBILIL, dXUPOBOW M KOCTHOM TKAaHH, BOJBI,
auM(bl, KpPOBH M BHYTpeHHUX opraHoB. Ilpouenypa 0e3001€e3HEeHHas U
oe3onacHas. [Ipumensiercs B TUAarHOCTUYECKUX LIENSAX U MO3BOJISIET KAYECTBEHHO
OLICHUTh COCTOSTHUE U PE3EPBBI OPraHu3Ma, a TAK)KE PUCKH IS €70 30POBBSL.
N30bITOYHOE KOJIMUYECTBO >KHpa, PAaBHO KaK M €ro ACPUIUT, OTPULIATEIbHO
BIUSICT Ha pabOTy BHYTPEHHHUX OPraHOB W MOXKET yKa3blBaTh Ha cOou B pabote
SHAOKPHHHON CHCTEMBI, HE30pPOBOE NMUTAaHUS W COKPAIICHUS JBUTATEIIbHON
aKTUBHOCTU. AKTUBHas kjetouHas macca (AKM) — 310 Macca Bcex KIIETOK Tena
opranuzma 60e3 sxupa. [loreps AKM BMeCTO >XHUPOBBIX KIIETOK MPEICTABISET
0O0JIBIIIYIO OMTACHOCTH MPU CHUKEHUU BECa, TO3TOMY JAHHBIN MMOKA3aTelb SIBISETCS
OJIHUM U3 BaXXHBIX U UTHPOPMATUBHBIX ITPU KOPPEKIIMH TETCKOTO 0KUPEHHUS.
OCHOBHOII O0OMEH BEIIECTB — ATO MOKA3aTellb MUHUMAJIBLHOTO CYTOYHOIO
pacxona DHEPIUH, HE00XO0AUMOM OpraHu3My JUIA HOPMAaJIbHOU
paboTOCIOCOOHOCTH, IO CYTH - 3TO KOJUYECTBO KAJIOPHUM, KOTOPOE HEOOXOAUMO
opraHusMmy A (yHKIIMOHMpPOBaHUSA B Mokoe. Mcxoas 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
ONPENENNTh HaJU4Yhe BHYTPEHHUX OTEKOB (MEKKJIETOYHAs >KUIKOCTB), T'yCTOTY
KpOBH M JTUM(bI (BHYTPUKIIETOYHAS), a TAK)KE TUArHOCTUPOBATH 00€3BOKMBAHNE
opranusma. [Io nqaHHOMY IMOKa3aTENI0 MOXXHO ONPENEIUTh, KaKOE ONTUMAJIbHOE
KOJIMYECTBO BObI HEOOXOMMO MUTh PEOCHKY B TEUCHHE JTHSI.
CkeneTHO-MbIIIEYHAs Macca — MOKa3arelb, HEOOXOAUMBINA JI1 YTOUHEHHUS



Y ONITUMU3AIUNA 00bEMOB (PH3NYECKUX HATPY3OK.

MunepanbHas Macca Tella — UHQOPMUPYET O COJAEPKaHUM MUHEPAIbHbBIX
BEIIIECTB B MSTKUMX M KOCTHBIX TKaHsX, MOKa3aTesb BaKEH JJI1 OLEHKH oOMeHa
MUHEPAJIOB, B T.4. MpHU AeULUTE UIN U30BITKE MACChl Tella B MPoLiecce JICYCHUS
JUISL UCKIIFOYEHUS IOTEPU MUHEPAJIOB U3 TKAHEM.

Yem Oousibllie JIMIIHUX KWJIOTPAMMOB Yy peOeHKa, TeM CIIOXKHEe
(GyHKIMOHUPOBATh OPTaHM3MY - TOBBINMIAETCS HArpy3ka Ha MHILEBAPUTEIHHYIO,
CEPACUYHO-COCYAUCTYIO, JbIXaTeJIbHYID W HEPBHYIO CHCTEMBI, OTMEYaeTCs
MOBBIIIIEHHOE HAIPSKEHUE OMOPHO-ABUTATEILHOTO alapara.

B 3akmtoueHun o0O0y4yeHHs, XO4YeTcsl OOpaTUThCS K COYETAHUIO CJIOB
«ICUXOJIOTUS» W «mnuTaHue». CeroiHss Bpsii JU Yy KOTO BBI3OBET CETOIHS
HemoyMmeHue Borpoc: «Kakoe, cOOCTBEHHO, OTHOIIECHUE IICHUXOJIOTHUSI HMMEET K
MUTAHUIO, @ TUTAHUE K ncuxoyoruu?» CoBpeMEHHBIC JIIOU YKE JaBHO OCO3HAIU
HEpa3pbIBHYIO CBSI3b MICUXOJIOTUYECKOTO u (U3HOTOTUYECKOTO
(GyHKIMOHUPOBAHUS YEJIOBEKa, U3 YEro MOXKHO CJIeaTh CIACAYIOMIUNA BBIBOI: €CIH
y 4€JIOBEKA YTO-TO HE B MOPSAKE C JIUIIHUM BECOM, IMPUYUHBI CIEAYET UCKATh HE
TOJIbKO B KaOWHETE Bpada-IueToJiora Wiu ractposuteposora. OcHoBHas Gpopmyiia
MICUXOJIOTUYECKH TTPABUIILHOTO OTHOIIEHUS K €]1e: «€CTh, YTOOBI )KUTh, a HE JKUTb,
YTOOBI €CTHY.

Bwmecrte ¢ TeM, momneITaeMcsl MOHATh OYEMY MEYEHBE C IMIOKOJIAJIOM HUMEET
TaKylo BJIACTh HaJ MWLIMOHamu Aeteil? IloueMy uem OoJble eiib, TEM CHUIIbHEE
xouerca? Kyaa wucnapsercs HWHCTUHKT CaMOCOXPAaHEHMS, KOTOPBIM JOJIKEH
yACpKUBaTh OT mepeenanusi? Mo3r 3anporpaMMUpOBaH TakK, YTO yMEET
COCPEIOTOYMBATHCS TOJIBKO Ha CaMbIX CHJIbHBIX cTUMYyJax. Hanmpumep, Takux, Kak
BKycHas efa. Ocobas Jir000Bb K HEKOTOPBIM OJII0JIaM CTOUT Ha TPEX KUTaX: KUpe,
caxape M CcoJuM. A HMMEHHO OHHM M OTHOCATCS K KPUTUYECKH 3HAYUMBIM
HyTprueHTaM. OHU aKTUBHUPYIOT ONMUOMAHBIX HEPBHBIE KIETKH, KOTOPBIE HApsT
YAOBOJIbCTBUE U OJJTHOBPEMEHHO IMOACTErMBAIOT AMMETUT, 3aCTABIISASI XOTETh €IIE U
eme. [lomumo ynoBosbcTBHS, oOnerdaercs 00jb, BpEMEHHO CHUMAETCS CTpecC.
Uewm >xupHee, cialie U COJIOHEe MPOAYKTHI U OJf0/1a, TeM OOJbIe BO3OYXKICHHUE
OTMOUJHBIX HEHPOHOB, TEM CHJIbHEE YJAOBOJLCTBHE M TEM BBIIIE MOTpeOICHHE
MUIIM, BBIINIE PUCKH OXHUPEHUS M TPOUYUX COMYTCTBYIOIIMX 3a00JeBaHUM.
MupoBass MHAYCTpUS NUTAaHHUS J€JaeT MWUIMApAbl HAa 3TOW HE3aMBbICIOBATOU
dbopmylie «KUp - caxap - COJib», IMpeBpaiias MpOoCTO BKYCHYHO €1y B
CYNEPBKYCHYIO U cyrnepBpeaHyo. OQHaKO CYNEepBKYCHOCTh HACTYIAeT OBICTPO, a
BOT CYIEPBPEIHOCTh NPUXOJIUT OTCPOYEHO, a ¢ Hel U OykeT 3aboJieBaHUM,
CYILIECTBEHHO CHIKAIOIIUN KaueCTBO JKU3HU.
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4.3. Yueonwvu naan:

Ne | Tema KonuuecTBO yacoB
JEKIHS | caM. MIPaKT. | BCETO
pabota | pabora
1 BBoaHOe 3aHATHE — UHCTPYKTaX 1 1 2

I10 MCIMOJIb30BAHUIO CEPBUCOB
MIPOTPaMMBI, BXOJTHOE
TECTUPOBAHUE

2 Ponb v 3HAYMMOCTH MUIIIEBOTO
(dhakTOopa B COXpaHEHUH U
YKPETUICHUH 37I0POBbsI HACEICHUS,
npoduIakTKe 00e3HeH
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