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AHHOTaAIUSA

Yro Ttakoe merabonu3m? DTO OOMEH BelmeCTB B OpraHu3Me.
U yem oH ObicTpee, TeM Jydllle U CTPONHEE BBHINJISAUT YENIOBEK.
OxkazpiBaeTcsi, B HAIMX CHJIaX YCKOPUTh 3TOT MPOIECC, TO €CTh
«pa3orHaTh» MeTadoNM3M. A Kak 3TO cJenaTh, Bbl Haiinere B
HACTOSIIEM W3[aHUW, TAe B MOAPOOHOM M JOCTYIHOW opme
M3JI0KEeHBI OCHOBBI MTPABMIJILHOTO TIUTAHUS.

Ho rmaBHoe - 3pmech Tipe[iokeHa YyHUKaJdbHAasd JIMeETa,
paccuntaHHass Ha 28 AHed. XOTd Ha CaMOM [ieJie 3TO HE [IMeTa,
a TIpaBWIbHOE COAJIAHCHMPOBAHHOE THTAHWE, OCHOBHBIE IMPUHIIUIIBI
KOTOpPOTO YK€ HAaBHO WCIONB3YIOT 3Be3abl [ommmByma. [lpu stom
MOXHO €CTb JIIOOMMBIe O0fa, He CUMTAsl UX KAJIOPUU M OTKa3bIBas
ceOe uIb B Mesiodax. HeocropuMblii IITI0C 3TOro MATaHUS B TOM, YTO
cOpOIIIeHHbIe KMIOrPaMMBI He BO3BPAIIAIOTCS M Bbl BCET/Ia KPACUBHL,
CTpPOWHBI U TIONTSIHYTHL.



IMonpoOyliTe — U yIOCTOBEPbTECh HA JIMYHOM OIBITE, UYTO 3TO
JeNCTBUTENILHO «padoTaeT» !
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Mapus IleTpoBa
JlueTa ObLICTPOro
meTaooan3ma. Kak
YCKOPHUTH OOMEH BellleCTB

CTpoiiHas 1 NOATSIHyTas:
MOJIy4YHJIOCH Y MEHSI
— MOJIYYHUTCH U y Bac!

Bac HuKorga He MHTEpeCcOBalo, HOYEMY BIMSHUE OHUX U TeX
e MPOJAYKTOB Ha Pa3HbIX JI0fIed KapauHaibHO oTinvaercs? [o-
yeMy KTO-TO yIuieTaeT OyTepOpoibl ¢ MacjioM U MOXKET TMO3BO-
JIUTh cede ecTh «IOCe IIECTU», U 9TO HUKAK He CKa3bIBaeTCs Ha
urype? [Touemy KTO-TO MOXKET €CTh CJaI0CTU KWJIOTpaMMaMU,
IIPY 3TOM He Habupasi Bec, a KTO-TO BHIHYXJICH CUMTATh KaXKIyIO
KaJIOpHIO B JTIOOMMOM OJTIOfie ¥ HEMPEMEHHO 3aHUMAThCsl CIIOp-
TOM JJ151 cOOMoAeHus HykHOi (hopmbl? U, HakoHel, moyemy Io-
clie KaXJO0 AUETHI TeJIO BCe paBHO 00pacTaeT HEeHYKHbIMU KH-
Jorpammamu?

1, KaKk 1 BB, He pa3 3a/1aBasia ceOe 3T BOMpochl. Ecim Obl BbI
3HAJIM, KAKOE KOJIMYECTBO KECTKUX JAUET CTOMKO BbIIEPKAT MOI



opraHusM... M Tenepb s ¢ TOpAOCTHIO MOT'Y CKa3aTh: 5 IEUCTBU-
TeIbHO mepenpodoBaia Bce! OT MyUUTEIBHOTO MOACYETa Kajlo-
puid J10 MOJHOTO ToNoJa, OT 3€JIEHOro Yasi 10 puca, oT OeJIKOBOM
JMETHI IO COBETOB PA3IMYHbIX HOBOMOJIHBIX 3alaJJHBIX TUETOJIO-
ro. MItor oauH — s MyXeCTBEHHO M3/ieBajlach HaJl COOOM, a Kak
TOJIBKO BpPeMsI IMEThI BHIXOIUJIO, MOE TEJIO CHOBA MPEBPAIlaioch
B COCTOSIHHE «JI0...>».

CriycTs rozibl U3HYpUTENBHBIX IMET s cKa3ajia cede: «XBaTuT!
Tak Henb3a!». I TyT y MEHS BO3HHMK BOIIPOC: ECTh JIM YTO-TO,
9TO MOXET TIOMOYb MHE 00pecTH HyXHYIO (hopMy 6e3 Bpena /st
3JI0pPOBbSI, HO YTOOBI ITPU TOM 51 MOTJIa €CTh JIIoOUMBbIe Ommoaa?

1l Hamna s ceds orser!

Ceiiyac Hamyrawo Bac CTPAIIHbIM CJIOBOM «MeTa00IM3M», KO-
TOPOE Ha CaMOM [IeJIe HE TaKOE YK M CTPAIlIHOE, KaK KaXeTcs Ha
nepBblid B3I, MeTaOonmm3M, OH ke 0OOMEH BeIeCTB, — XUMHU-
4yecKoe MpeoOpa3oBaHKe MUTATEIbHBIX BELIECTB, IPOTEKAloIlee
OT MOMEHTa MX MOCTYIUIEHUS] B OpPraHU3M JO MOMEHTa, KOrja
KOHEYHBIE MPOAYKTHI BBIEJSATCS BO BHELIHIOI CPENy.

3ajaya yesnoBeKka — IOMOYb cBOeMy opraHusmy. Ho as Ha-
Yaja HY’)KHO MOHSATh, KaK IMPOMCXOAUT META0OIU3M B KaxkIOM
KOHKPETHOM OpraHu3Me, a TIOTOM YK€ HaYMHATh €My TIOMOTaTh.

N3yuuB noctymHyio nHGOpMAIIIO 0 MeTadomm3me, a Onaro-
Japsi 3TOM KHUTe TaKkask BO3MOKHOCTb €CTh TETEPhb U y Bac, 51 OT-
KpbUIa i1 ce0s1 TOT BapyaHT NUTaHuUs1, KOTOPBII MOXET MOJI0M-
TH aOCOJTIOTHO BCEM.

Tor 00Opa3 nuTaHus (S3bIK HE MMOBOPAYMBAETCS HA3BaTh €I0



JIMETOM ), KOTOPBIX 51 UCIIpoOOBaja Ha cede, a Tereph COBETYIO U
BaM, YK€ MCHOJB3YIOT 3Be3/bl [ OJIMBYIA, HO C TOM JIMIIb Pa3-
HUIIEH, YTO Ha TaKOE NMUTAHUE OHU TPATAT THICAYU JIOJUIAPOB B
MecsIIl, a s YKJIAJbIBAlOCh B CBOUM OOBIYHBIN OrokeT. U raBHOe
— IIPY BCEM 3TOM $1 eM JTIIoOUMBbIe 0110714, He B3BEITUBAIO TIOPIMH
U He cuuTaio Kayopun. [lorpodyiiTe U BB, S yBepeHa, UTO BbI
HE TOJIBKO CTaHETe CTPOWHBIMU U TIOATSHYTHIMH, OTKA3bIBASI CE-
Oe JIuIITh B MeJIo4ax, HO U 0OpeTeTe pajiocTh KUTh 3I0POBO, BElb
YyBCTBOBATh Ce0s1 XOPOIIIO U TIPU STOM MPEKPACHO BHITISIECTh —
JEeWCTBUTEIIHHO cuacThe! A /11 TOro 4ToObl BAM HUYETO He TIPU-
IJIOCh «M300peTaTh», Ha TIEPBOE BpeMs s Mpejijiaralo BaM MEeHIO
Ha 28 JHEe, W 3TO JEUCTBUTENILHO «padoTaeT»! K ToMy *ke Bbl
BCEr/ia CHITHI U 3710pOBHL. Bbl Oe3 Tpyaa MpUBBIKHETE K TAKOMY
BUJIy TIUTAHWS U B JAJIBHEUIIIEM 3TO CTAHET IS BaC OOBIYHBIM
00pa3oM KU3HHU.

He comHeBaiiTeCh: OTyYUIOCh Y MEHSI — MIOJyYUTCS Uy Bac!

Bawa Mapus



MeTa00.1u3M — Ballld KpacoTa
1 3/10POBb€ B BalllUX pyKax

[MonsTHe «MeTaboMM3M» MPOUCXOAUT OT TPEYECKOro CJIOBa
«Metabole» (riepemena, mpeBpallleHUE) U O3HAYAET COBOKYII-
HOCTb XUMUYECKUX PEaKLIMi, TPOTEKAIOIIMNX B JKUBBIX KJIETKAX U
00ecIeunBaIoIIUX OPraHu3M BelIeCTBaMHU, HEOOXOAUMBIMU 111
€ro XHU3HEAEATEIbHOCTH, POCTa M pa3MHOXEHM . B )KUBBIX KJIeT-
Kax MPOUCXOAUT 1-2 ThICAYM Pa3IMyHbIX NpeBpanieHnid. OHu
B3aMMOCOITIACOBaHbI ¥ OCYHIECTBIIAIOTCSA IPU TEMIIEPATYPE KHU-
BOro opraHu3ma Omarogapsi (pepMeHTaM, CTPOSHHE W CBOKMCTBA
KOTOPBIX 3akonuposansl B crpykrype JHK. [lna kaxnmoro Buna
OpraHU3MOB M THIIA KJIETOK XapaKTepeH CBOW TeHETUIECKH 00y-
CJIOBJIEHHBIN TUIT 0OOMeHa BeriecTB. OObIYHO NOHATHE «MeTa00-
JIM3M» PaBHO3HAYHO OOMEHY BEIECTB U SHEPIUu.

Metabonu3M — 3TO MpeBpalieHHe BeIecTB BHYTPU
KJIETOK C MOMEHTa MX HOCTYIUIEHHs 1O OOpa30oBaHUs
KOHEYHBIX MPOAyKTOB. OpraHusm, nosiyyasi U3 MUIIEBbIX
NPOAYKTOB OCHOBHBIE MHTaTeJIbHBbIE BemecTBa (Oesky,
JKUPBI U YIJIEBOIBI), YTOOBl UX YCBOMTH, COBEPIICHHO HX
U3MEHSIeT, TpeBpaiasi B SHEPruio, HEOOXOAUMYIO IS
BCEX IPOMCXOASIIMX B HEM IIPOLIECCOB, BBIAENSASA IpU
9TOM NPOAYKTHl pacnaja (sIOBUTHIE BELIECTBA, TOKCHHBI
U IUIAKW), KOTOpble 3aTeM yaaisioTcsa. B cnocobHocTu
OpraHu3Ma NpUHUMAaTh, IEPEBAPUBATH U YCBAUBATh MHILY,



BBIJICJISISI TIPU TOM SHEPrHio, a Takxke IepepadoTaHHbIe
NPOAYKThl, W COCTOUT CYIIHOCTh MeTaOomu3ma. be3
SHEpPruy, BO3HMKAIOUIEH B pe3ynbrare MeTaboam3Ma,
HEBO3MOXHa paboTa BCEX OPraHOB M CHUCTEM OpraHU3MA.
B ka0 KJIeTKe opraHu3mMa oOMeH BEIeCTB MPOUCXOAUT
MOCTOSTHHO: U KOT/Ia YeJIOBEK CIUT, U KOorja OOpCTBYeT.

HWTak, BBl 3aMIOMHUJIN, YTO B pe3y/ibTaTe OOMeHa BelecTB Op-
TaHW3M TOJTyYaeT SHEPrHI0 JUIsl CBOMX KU3HEHHBIX IPOLIECCOB
(MTPOMCXOUT SHEPreTHUECKNiA OOMEH), a TaK)Ke MaTepuas JJis
TIOCTPOEHMS M OOHOBJICHH S KJIETOK (IIJIACTUYECKHX IPOIIECCOB).

B oOmeHe BeliecTB BaXHEHIITMMHU SIBJISIIOTCA 2 TIpoliecca: ac-
CUMWISIIIUSL — YCBOEHME BEIIECTB, MOCTYNAIOIIUX C MUIIEH, UX
CUHTE3; QUCCUMWISIIIUS — pacllieryieHUe, pacraj BEIIecTB, BXO-
JAIIMX B cocTaB opranu3ma. [Iporecc pacnana BemecTs conpo-
BOXK/1aeTcs1 0OpazoBaHueM SHepruu. [Ipu coxpaHeHnH MOCTOSIH-
CTBA OTHOLIEHUI MEX]1y ACCUMWISALIMEN U TUCCUMUJISILIAEN OCY-
IIECTBIISIETCS Pa3BUTHE OPraHu3Ma U ero camoooHosieHue. Tak,
€CJI C TUINEN MOCTYIMUJIO CTOJIBKO K€ SHEPIMH, CKOJIBKO OBLIO
3aTpavyeHo, 3HAYUT OOMEH BEIECTB OCYIECTBIISIETCS TPABUIIBHO
M YeJioBeK mpeObBaeT B J0OpoM 3apaBun. Eciu ke mporiecch
MeTa00IM3Ma HapyIlIeHbl, SHEPIMU OPraHU3M TOTy4aeT MeHbIIIe
(J1u6Oo OoJIbIIIE), YeM 3aTpayeHo, 3HAYUT B OOMEHHBIX IPOIIECcax
npou3olies cOoi, n3-3a KOTOPOTro eCTh BEPOSITHOCTh BOZHUKHO-
BEHUS 3a00JIeBaHUIA !

OOMeH BeleCTB MEHseTCs B 3aBUCHMOCTH  OT
paznuuHbIX (pakTopoB. Hanprumep, ecu Tpedyercst Gobiie



SHeprud (B YCIOBUSIX XOJOga WM TIPU  TSDKEINBIX
Harpy3Kax), ero ”HTeHCUBHOCTD TIOBBIIIAETCS], B COCTOSIHUM
NOKOSI — YMeHbIaeTcsl. Y JeTedd ypoBeHb MeTadonm3ma
BBIIIE, YeM Yy B3pOCIbIX, IMOTOMY 4YTO HX OpPraHH3M
IIOCTOSIHHO pacTeT W pa3BUBaeTCA. Y MNOXWIBIX JHOAEH
CKOpPOCTh OOMEHa BEIECTB OOBIYHO HU3Kasl.

Metabomnusm XapaKTepu3yeTcst He TOJIBKO
WHTEHCUBHOCTBIO, HO W HAIIPABJICHHOCTBIO, TO €CTh TeM,
Kakue UMEHHO BeIlecTBa — OSNIKH, KUPbI WU YIIIEBOIBI —
HanOoJee aKTUBHO MPeoOpa3yIoTcs B IaHHBI MOMEHT.

OOpa3zoBaHne HOBBIX BEIIECTB HA3bIBAETCS aHAOOIM3MOM,
pacraj yxke uMeronmxcsi — karabomusmoM. B cootBercTBum ¢
STUMH MPOIECCAMU MEUIIUHCKHE PAOOTHUKH TOBOPST O MPeoo-
JIaJaHUU aHAOOJTMUYECKUX WU KaTaOOMMIECKUX PEeaKIIni.

Takum 06pa3om, B OpraHu3Me MPOTEKAIOT 2 TIOCTOSTHHBIX MTPO-
iecca: paspyiieHue ¢ 00pa3oBaHHEM SHEPrUd M BOCCTAHOBJIE-
HUeE 32 CYeT OTpeOJIeHuU s IPOAYKTOB MuTaHus. B 310poBOM Tene
ME3K/ly STUMU IIpolieccamu HaOmoaeTcst paBHoBecue. [ MOKOCTh
oOMeHa BeIeCTB BO3MOXHA Oarofiapsi HAJIMYMIO B OPraHu3Me
MIPOLIECCOB PETYJISAIMU, KOTOPBIE MPU HEOOXOAMMOCTH TIOACTpa-
MBAIOT MEeTa0O0IM3M TOJ] TpeOOBaHMSI BHEIITHEW CpeIbl, UTO JAaeT
YeJIOBeKy BO3MOXXHOCTh IPUCTIOCAOIMBATLCS U BIKUBATb.



OcHoBa 310pPOBbSI — peryJjsiuus
MPoIeccOB META00IU3MA

Ot oOMeHa BeIecTB 3aBHCHUT Bailie 3710poBbe! Perymsims me-
TaboNMM3Ma SIBJISIETCS. OCHOBOW (PU3MOJIOTMYECKHX MPOLIECCOB B
opranuzme. OHa MpeCTaBIseT OO0 KOMITIEKC B3aMMOCBSI3aH-
HBIX TPOIIECCOB: CHMHTE3a, Paclajia M U3MEHEHUs] aKTUBHOCTU
(epmenToB, nponuriaeMoctrt MmeMOpaH u T. 1. COBOKYITHOCTb
IPOLIECCOB METabOIM3Ma, UX HAallpaBJIeHUe U MHTEHCUBHOCTD pe-
T'YJUPYIOTCSl BAXKHEUITMMK CUCTEMAaMU OpraHU3Ma — HEPBHOM,
SHJIOKPUHHOUN U KPOBEHOCHOM.

HepBhasi cucrema 3aHMMaeTcss 0OpaboTKOW HMH(pOpManuy,
NOCTYyMaoIeld OT BHYTPEHHUX OPraHoB, a TaKKe U3 BHEIIHen
Cpenbl, U peliaer, Koraa, Kakue U B KaKMX KOJIMYeCTBax BblJe-
JISITH OpraHnu3My ropmonsl. [lomyuns nHpopmaruo, HepBHas CU-
cTemMa MPUHMMAET pelleHNe U 3a/1aeT ONpeIeIEHHYIO ITPOorpam-
My JeMCTBUI oprann3mMy. OCHOBHOM 11€JIbIO IPOTPAMMBI SIBJISIET-
Ccsl COXpaHeHUe TOMeOoCTa3a — MOCTOSIHCTBA BHYTPEHHE! CpPejibl.
Harnpumep, ecnu temriepaTypa Bo3ayXa MOBBICUIIACH, OPraHU3M
NOJIy4YaeT pacropsikeHre YCUIIUTh IOTOOTIEIEHHUE, eCITU ke CTa-
JIO XOJIOIHO, OOMEH BEIIECTB YCUIMBAETCS, MOBBIILIAETCS BbIpa-
OOTKa Teria — ¥ TeMIlepaTypa Tejla yAep:KUBAeTCsl B HOpMaJib-
HOM peXHMe.

Perynupyomme (pynKLIIN HEpBHAs cucrema



OCYILECTBJISIET yepes SHJIOK pUHHbIE HKeJe3bl:
runotajiamyc,  runogus,  snupu3,  MUTOBUIHYIO
Kenedy, TapalldTOBUAHYIO — Kejle3dy, HaJIIOYEUHMKH,
NOMKEIYJOYHYI0  JKeJe3y M IIOJIOBBIE  JKEJIE3BI.
Ocob0 BakHOE 3HA4YeHWE B pPeryasuuu  (yHKIMNA
OopraHu3Ma MMeIOT TOpMOHBL. OHM TMPEJCTaBISIOT COOOM
BBICOKOAKTHBHBIE BEIIECTBA, OOpasylIuecs B XKele3ax
BHYTPEHHE CEKpEeUMM U IMOCTYNAKIIUMe B KPOBb.
[OpMOHBI OKa3bIBAIOT O4YEHb OONBIIOE BIWSHUE Ha
OOMEeH BeleCTB W Ha Jpyrue BakKHeWme (QyHKIUH
opraHusma (poct, pa3BuTue U T. 1.). OCHOBHOE BJIMSHUE
TOPMOHAJIBHBIX TPOAYKTOB HAa METAOOIM3M BbIPAkKaeTCsl
JuOO0 TOAABJICHUEM, JMOO CTUMYJIAIMEd OOMEHHBIX
IIPOLIECCOB.

OcHOBHBIMY (PYHKIIMSIMA TOPMOHOB SIBJISIIOTCS: 0OecriedeHre
(us3ryeckoro, yMCTBEHHOI'O U MOJIOBOTO Pa3BUTHS; IPUCTIOCO0-
JIEHUE OpraHu3Ma K M3MEHSIOIMMCS YCIOBUAM; MOIEpKaHue
MIOCTOSTHCTBA BHYTpPEHHEH cpefpl U Ap. Tak, ropMOHbBI LIUTO-
BUJIHOM 3KeJ1e3bl ONPEAeAIoT MPpaBUiIbHOE (POPMHUPOBAHUE Opra-
HOB I1J10/1a, 0COOEHHOCTH €r0 IIEHTPAJTbHON HEPBHOW CUCTEMBI 1
KOCTHOHM TKaHM, a Takke (PU3NYECKOE U YMCTBEHHOE pa3BUTHE
BO BCE NIEPHO/IbI IETCTBA.

B nogzxenynouHoii jxesne3e BblpadaThiBAIOTCS I1aBHbIE TOPMO-
HBbl — MHCYJIMH U IVIIOKaroH. EAMHCTBEHHBIM FOPMOHOM, PEryJiv-
pYIOIIMM YPOBEHb Caxapa B KpOBH, sIBJseTcsl MHCYIuH. [1pu ero
HeJ0CTaTKe BO3HUKAET caxapHbiid quadet. Kpome Toro, mHCYMH
CTUMYJIMpPYET 00pa30BaHUe KUPOB, A TAKKE COBMECTHO C TOPMO-



HOM pocTa 0OecreunBaeT pa3BUTHE OpPraHN3Ma, YBEIMIEHUE ero
pa3MepoB U MacCHhl.

WHCcynMH  cnocoOCTBYeT — yIydIlIeHWI0  OOMEHHBIX
MPOLIECCOB U BOCCTAHOBJIEHHIO CHII.

BnusiHue Ha yriieBogHBI OOMEH TJTIOKaroHa MpOTHUBOIOJIOX-
HO BJIMSIHUIO MHCY/IMHA. B TeueHue HEeCKOJIIbKUX MUHYT MEPBBIA
IIOBBIIIAET YPOBEHbD ITIIOKO3bI B KPOBU, CTUMYJIMPYET paciaj Ku-
POB ¥ BBIXO[ JKUPHBIX KHUCJIOT B OOIIUI KPOBOTOK.

I'opmMOHBI KOpBI HAATIOYEYHUKOB TOBBIIIAIOT YPOBEHb Caxapa
B KPOBU, TOPMO3AT CUHTE3 O€JIKa, U3MEHSIOT apTepUaIbHOE /1aB-
JIEHWE, YacTOTy CEpACYHBIX COKpAIEHUH, CIIOCOOCTBYIOT IPO-
SIBJICHUIO BTOPUYHBIX MTPU3HAKOB U JIp. OCHOBHOI TOPMOH MO3-
TOBOTO BEIIECTBA HAIIOYEYHUKOB — agpeHaluH. OH yCUJIMBaeT
pacnaj INIMKOreHa B [IEYEHU, B pe3yJIbTaTre 4Yero B KPoBb IOCTY-
naeTt 0OJIbIIIOe KOIMUYECTBO IJTIOKO3HL. B TO ke Bpems agpeHavH,
CyXKMBasi COCypl, ITOBBIIIAET apTepuajbHOe JaBjieHue. OH yda-
IIaeT PUTM CEPACYHBIX COKPAICHUN, YIITyOJIsieT IbIXaHue, YCH-
JIMBAET MoTpebIeHne KUCIopoaa u ap.

BriOpoc ajipeHasiHa B KPOBb IO3BOJSIET OPraHU3MY
OBICTPO W  aQJIeKBaTHO OTpearupoBath Ha  J0OOe
BO3JIeficTBYE BHelIHeN cpejbl. KommuecTBO BbIIEIEHHOTO
a/lpeHaJIMHA OOBIYHO IPONOPLIMOHAIIBHO MPEATOIaraeMbiM

SHEPTETUYECKAM 3aTpaTaM YeJIOBEKa Ha OCYLIECTBJICHUE
OTBETHOM PEaKIIUU.

3HauynTEJIbHOE BIMSIHUE HA OOMEH BC€IICCTB OKAa3bIBAIOT I1O0-
JIOBBIC TOPMOHBI. B MYJKCKHUX ITOJIOBBIX KCJIC3aX Bpra6aTI>IBaCT-



Cs1 TECTOCTEPOH, OMPEAEIAIONIMI pa3BUTHE TOJIOBBIX OPraHOB,
a TaKke BTOPUYHBIX MYKCKHMX IOJIOBBIX MPU3HAKOB. Tecrocre-
POH ycuiMBaeT cuHTe3 Oenka. Bo BpeMs mosioBoro co3peBaHus
MaJIbYMKOB JEMCTBUE ITOIO rapMOHA MPOSBISETCS B Pa3BUTUU
MYCKYJIaTypbl U (POPMUPOBAHMM KOCTHOTO CKEJIeTa MO MYKCKO-
My npu3Haky. [lox geicTBUEM MOJIOBBIX TOPMOHOB 3CTPOI€HOB
B [IEPHO]] TIOJIOBOTO CO3PEBaHMSI AEBOYEK MPOUCXOAUT Pa3BUTHE
MOJIOYHBIX JKeJIE3, IepepacIpelesieTCsl NOAKOKHBIN KUp, (Hop-
MUPYETCS ’KEHCKUN TUI CKEJIETa C OTHOCUTEIBHO IIMPOKUM Ta-
30M M y3KuUMHU IiedaMi. [1010BbIE TOPMOHBI OKA3bIBAIOT 3HAUU-
TeJIbHOE BO3/ICHCTBHE Ha OOMEHHBIE TIPOIECCH B IIEHTPAIbHON
HEPBHOW CUCTEME, YTO OTPAKAETCS HA MTOJIOBOM IOBEIEHUHM JIIO-
TIEeN.

MHorue ropMoHbl BO3AEUCTBYIOT Ha OPraHU3M NP pa3iny-
HBIX BHUJaX (PU3MUECKOW U YMCTBEHHOW paboThI, MPU CTpecce,
rojioganuu u 1. 1. KoopnuHupyemas LIeHTpajibHON HEPBHOM CH-
CTEMOU TOPMOHAJIbHAS PETYJIsALMs OOMEHa BeleCTB MO3BOJISIET
OpraHu3my ObICTpee W TOHbIIIE TPUCTIOCAOTUBATHCS K U3MEHSIIO-
IIUMCS1 YCIIOBUSIM BHEIITHEW CPEJIbl.

Baxxny1o posib B OOMeHe BeIlECTB UTPaeT U CUCTEMa KPOBOOO-
pallieHus], TaK KaK OHa MEPEHOCUT FOPMOHBI K Pa3JIMYHbIM Opra-
Ham. KpoBb, IBUTAsICh MO KPOBEHOCHBIM COCY/IAM, MTUTAET KJIET-
KM Pa3IMYHbIMU XMMUYECKUMU COEIMHEHUSIMU, KOTOpBIE BCa-
CBIBAIOTCS B HEE U3 KUIIEUYHUKA.

Peanm3anueid 3aJaHHOW MPOrpaMMbl OOMEHHBIX MPOIIECCOB
B KJIETKaX 3aHMMAIOTCA (pepMeHTHl. OHM ONpenensaioT XuMuye-



CKHe MpeBpalieHrs: 0OMeHa BEIIeCTB U 00eCIeurnBaloT CBSI3b Op-
raHu3Ma ¢ BHelHen cpeoi. OT 4eTKOCTH, MOCIIEA0BATEIbHOCTH
M CJTaXKEHHOCTU (DEPMEHTHBIX PEeaKIfid 3aBUCUT pabOTOCIIOCO0-
HOCTb OpPraHU3Ma U ero ObICTpasi MPUCIOCOOAEMOCTD K pa3iny-
HBIM yclioBUsiIM. Henoctarok uiam M30BITOK COOTBETCTBYIOIIUX
(bepMeHTOB BezieT K HapyIIEHNI0 OOMEHA BEIIECTB.

Bnarogaps  corjacoBaHHoW ~— paboTe  HEPBHOW,
SHJJOKPUHHOM M KPOBEHOCHOH CUCTEM, PeaU3yIOIIX CBOIO
[porpamMmy 4epe3 LeMNb KaTaJu3upyeMbiX (epMeHTaMu
XUMHUYECKUX DEeaKIMi, 4YeloBeK CrocoOeH padoTaTh B
CJIOKHEHIINX YCJIOBUSIX, IEPEHOCUTD AJMTEBHBIN OO U

T. O.

Kaxnas kyieTka opraHu3ma sIBJIsIeTCs CIOKHEHIen camope-
T'YJIMPYeMOW CUCTEMOM, HaXOSIIIEeNCsl B TO K€ BpeMsl MO JIBOM-
HBIM, TPOWHBIM, a TO U OOJIBIITUM KOHTPOJIEM Pa3IMIHBIX MeXa-
HU3MOB PETryJIMPOBaHUsI OOMeHa BEIIeCTB, KOTOPBIE COTIACOBbI-
BaIOT MPOILIECCH MeTaboMu3Ma KakAON U3 TaKUX CHUCTEM B Iie-
JIOCTHBIH, CIIOCOOHBIM K HOPMaJIbHOM JKU3HEAESITeIbHOCTH Opra-
HU3M.



Coo011 B 00MeHe BellecTB
— TPEBOKHbII CUTHAJ

Hapymenusi merabonm3ma — cepbe3HeInas mpooaeMa s
yesnoBeka. Ee HU B KoeM cilydae Hellb3sl HelloolieHnBaTh! Benpb
cOoll B mporecce 0OMeHa BEIIECTB MPUBOAUT K PACCTPOICTBY
BHYTpEHHEH rapMOHHY OPraHU3Ma U K pa3InIHbIM 3a00/IeBaHH-
am. Kaxmass 605e3Hb CONpOBOKIAETCS M3MEHEHUsIMA OOMeHa
BEIIIECTB.

OueBUHBIM IPUMEPOM MPOSIBICHN ST METAOOINIECKHIX Hapy-
IIEHUI SBJISIETCS pa30aTaHCHPOBAHHOCTD MUTAHUSI, KOTOpPAs Ja-
€T TOMYOK Pa3sBUTHIO TaKUX OOJIE3HEH, Kak OXHMpEHHWe, caxap-
HBIIA nadeT, JKeTYHOKaMeHHas OOJie3Hb, aTepOCKJIEpO3 U JIp.
[Ipn HemocTaTke GETKOB MOKHO 3a00JeTh AUCTpOduUeit; n30bI-
TOK O€JIKOB MPUHOCHUT OOJIe3HH TIOUEK U MeYeHU; MepeBo30yxk-
JIeHe HEPBHOM CHCTEMBI — Mofiarpy u T. A. [Ipu HegocTaTke xu-
POB B KPOBH TIOBBIIIIAETCS XOJIECTEPUH, HAPYIIAIOTCSI OOMEH BH-
tamrHOB A, E, C u rpynmbt B, a Takske BomHbIN oOMeH. [Tpu u3-
OBITKE JKMPOB HAUMHAETCs OkMpeHue. HapyiieHue yrieBomxHoro
oOMeHa IPUBOAUT K caxapHoMy auadery. [IoqoOHBIX mprMepoB
MOKHO TIPUBECTH OYEeHb MHOTO.

OcHOBHBIE BHEIIHWE W BHYTPEHHUE MPUYUHBI
HapyIIeHun oOmeHa BEIIECTB: HEJIOCTaTOYHOE,
M30LITOYHOE, HecOaJITaHCUPOBAHHOE MMUTaHHUE;
HEMpaBWIbHBIA ~ PEKUM  TUTAHUS;  HEIOCTATOYHOE



KOJIMYECTBO MHUKPO3JIEMEHTOB u BUTAMUHOB;
HeOIarornomyYHast 3KOJIOryecKas 00CTaHOBKA;
BO3JIEMICTBAE TOKCUYECKUX COEMUHEHUN U (PUBMUECKUX
(hakTOpOB BHEIIHEW cpedbl (BUPYChl, OaKTEpUU, TPUOKH,
TeJIbMUHTBI, BPEJHbIE OTXOMbl MPEANIPUATHIA, TECTHULIMIbI
U JIp.); BPOX/IEHHbIE HAPYILIeHUs1 OOMeHa, 00yCIOBICHHbIS
Pa3IMYHON TJIyOMHOW TIOBPEKAEHUS B XPOMOCOMAX;
HapyIIeHUsI CHAa; MaJIOTIOJBYKHBIN 00pa3 KU3HU; YacThle
CTPECChl; HEIOCTAaTOK CBEXEro BO3ayXa M (hPU3NYECKHUX
YIPaKHEHUH; JETPECCUU U TUIOXOe HACTPOEHUE U JIp.



Ckopocth MeTa00Iu3Ma
— OT Y€ro OHa 3aBHCHUT

CkopocTh 0OMeHa BEIEeCTB OMpPeeIsIeTCsI KOMIMIECTBOM Ka-
JIOpUH, pacXolyeMbIX B JaHHBIA MOMEHT, HE3aBUCUMO OT TOTO,
CMOTPUT JIM YeJIOBEK TEeJEBU30p WM BBHINOMHAET (pU3NUYECKHE
ynpaxkHeHus. [Ipu 3Tom mporiecchl MeTaboau3ma, TO eCTh CKO-
POCTh IIPOLIECCOB OOMEHA BEIIECTB, BHIIIIE B TO BpeMsl, KOT/a 4e-
JIOBEK, HallpuMep, OSKUT WM BBHITIOMHSAET (PU3MUYECKUE YITpaK-
HeHust. CKopocTh 0OMeHa BEIIeCTB B COCTOSTHUY MOKOSI 3aBHCHT,
IpexJie BCEro, OT MacChl Tejia (MBIIIIII, KOCTeH, KPOBH, OPraHOB U
KOM), 32 UICKJIIDUEHUEM Macchl kupa. [ pyoo roBopsi: yem 60Jb-
IIIe MBIIIIIBI ¥ TsOKENIee KOCTH, TeM OOJIbIlie SHEPrur TpedyeTcs
Ui UX noaaep:kanus. Kak mpaBuiio, y My K4lH CKOPOCTb MeTa-
6ou3Ma ObIcTpee, YeM Y KEHINUH, TaK Kak OT MPUPOJIbI Y HUX
TEJIO KPyITHee ¥ MBIIIIIBI O0Jiee Pa3BUTHI.

C Bo3pacToM npoliecchl MeTadonM3Ma 3ameistiorcst. OJHako
HE BCE CIEIUAIUCThI B 00JIaCTH MEAULIMHBI CUMTAIOT, YTO YXY-
IIEHHNe MPOIECCOB OOMEHA BEIeCcTB OJIMKe K CTApPOCTH SIBJISIET-
cs1 HeMm30€KHBIM M CBSI3aHO MCKJIIOYHMTENIHEHO CO CTapeHHeM Op-
ranu3Ma. Bo MHOroM OHO OOBSICHSIETCSI YMEHBIIIEHHEM 00beMa
MBIIII ¥ CHYKEHUEM (PU3UYECKON aKTUBHOCTH.

Yenosek, mpeHeOperaonmii (U3NIecKorl KyJbTypoil,

¢utecom u T. 1M, ¢ 30 go 70 ner TepseT OKOJIO
35 Y% MBIIIIEYHON MACCHL, [0 OOMEH BEILECTB 3HAYUTEILHO



3ame[uisieTcss M yxyamaercs. Eciu Bbl XotuTe OBITH
CTPOMHBIM ¥ TOATSHYTBIM, CHOPT — Ball BEpPHHIN
MOMOIIIHUK.

IIpu cucremaTnueckux 3aHATUSIX  (PUINYECKUMU
yOpaXHEHUAMA  MOXHO  YCIIEIIHO  MPOTHBOCTOATH
YXYILIEHHI0 OOMeHa BelIecTB B moooM Bo3pacte! [Toatomy
YeM CKopee Bbl HAYHETe TPEHHPOBKM, TeM OOJIblle y Bac
IIAHCOB MTPOTUBOCTOSITh CTAPEHUIO M JIIOOBIM Hetyram !



bunojornueckoe TONJIMBO
OpraHu3Ma — KaJopuu

Bce kHM3HEHHBIE MPOLECCHl YEIOBEKa CBS3aHbI C PacxogoM
sHepruu. Bce ero opransl (MO3r, cepie, NOYKH, MeYeHb U Ipy-
rue) pabortaoT 24 yaca B CyTKH, He oTapixas. [locTosiHHO 00-
HOBJISIIOTCS] ¥ KJIETKU OpraHu3Ma. YToOsl MOAIepKUBaTh KU3Hb
Y BCE TIPOIIeCChl OOHOBJIEHUSI, €My HEOOXOIUMa SHEePrusi B BUJIE
KaJIOPUIA.

Kanopuu siBis10TCS1 GUOJIOrMYeCKUM TOTLTMBOM JIJIs1 OPraHU3-
Ma ¥ MPEJCTaBIISIOT cOOOM UCTOYHUK SHEPruu, Onarogapsi Ko-
TOpPOMY padOTalOT Bce uesioBedeckre opraHbl. OpraHmsmy Ka-
JIOpUM HEOOXOIUMBI JJTsI BHITIOJTHEHUS JKU3HEHHBIX (PU3HUOJIOTH-
yeckux (pyHKIMi. [TocTaBIIMKOM KaJIOpU# CIIyKHT MHULIA, KO-
TOpasi cama 1o cebe He SABJISIETCS] BUJOM OMOJIOTMYECKOrO TOTI-
yuBa. [Ipexe yeMm oHa MpeBpaTUTCS B TAKOBOE, OPraHU3M J0JI-
KeH TMpeoOpa3oBaTh MUTATEBHBIA MPOAYKT B Oojiee MOIXo/s-
IIy10 CyOCTaHIIMIO, KOTOPYIO Ha3bIBAIOT IIIOKO30M. Ecim Tesno He
UCTIBITHIBACT HEMEUICHHOW MOTPEOHOCTH B SHEPIruu, KaJopuu
MIPEBPAIIAIOTCS B )KUP U OTKJIAABIBAIOTCS JJIs1 UCMIOb30BAHUS B
OyaymieM. Kaxxpie 7 ThicSY KaJlopuid, OTJIOKEHHbIE HA «YEPHBIN
JeHb», COCTABJISIIOT MTPUMEPHO 1 KT xkupa. YTOOHI B 1ajIbHEHITIEM
OT Hero u30aBUTHCS, HEOOXOIUMO BhI3BATh B OpraHu3me jedu-
Ut Kanopui. COBEpIIMTE 3TO MOXKHO IByMsA IyTAMHU: 1) cbe-
JIaTh KAJIOPUU MEHBIIIE, YeM UX PACXOAYETCs 3a JIEHb; 2) CKUTaTh



KaJjiopuii 6omblilie, yeM ux chegaercs. Ecim Bam yaactes morpa-
TUTh 7 THICAY KaJOPH, TO HA BECaX Bbl YBUJUTE, UTO MOTEPSLIU
1 Kr Beca.

UroObl paccuuTaTh, CKOJBKO KaJOpUil pacxomyer
OopraHvM3M Myx4uHbl (poctom 172 cm u Becom 82 Kr)
W OKeHIIMHBl (Takoro ke pocra, Becom 60 Kr) B
COCTOSIHUHM TIOKOSI, HEOOXOMMO BEC MYKYMHBI OCTABHUTh
0e3 W3MEHEeHWil, a BeC KEHIUMHbl YMHOXUTb Ha 0,9.
Kenmumna: 60 x 0,9 = 54 kr; myxumHa — 82 KI.
3ateM S5TH 3HA4YeHUs] HEOOXOOVMO YMHOXHUTb Ha 24.
B pesynbrate mnosiydaoT pacxon oOMeHa BeleCTB B
cocrosiHuM Tokost. KeniuHa: 54 x 24 = 1296; Myx4uHa:
82 x 24 = 1968. OgHako Takoe KOJIMYECTBO KaJOpHii
pacxoyercsi OpraHu3MOM TOJIBKO, €C/IM YEJIOBEK JIEKUT
HEeToIBWKHO 24 vaca B cyTku. [ToHATHO, 4TO 3TO OBIBAET
OYeHb PEIKO, MoceMy ajisi Oonee OOBEKTUBHOW OIEHKU
€KeIHEBHOTO pacxofa KaJOpuil HyXKHO H00aBUTH elle,
Haripumep 20 % (ecnu BblAAJICA CIIOKOMHBIN AeHb). s
MYKUMHBI pe3ysIbTaT cocTaBUT 2362 kanopuu. B aHu, korna
HPOXOAAT 3aHATUSA cropToM, aoOasisior or 30 1o 50 %
(B 3aBUCUMOCTH OT UHTEHCUBHOCTH Y MPOAOJIKUATETBHOCTH
3aHATHI).



MeTa001u3M U IPaBUJILHOE
NUTaHHEe — Hepa3aeJuMble MOHSTHS

C npeBHENIINX BPEMEH YUYEHbIE U BPAYX CTPEMIJIACH UCTIONb-
30BaTh MMPABUJIBHOE MMUTAHUE KaK JIEYEHHE OT Pa3IMYHOro poaa
3a0oneBaHuil. Takue cBeJJeHUsI UMEIOTCS B APEBHUX ErUIEeTCKUX
pykonucsix, B counHenusix [lucaropa (VI B. 10 H. 3.), cuuTaro-
HIErocsi OMHUM M3 OCHOBOMOJIOKHHUKOB BereraprancTa. O nura-
HUY MKUCAJIM 3HAMEHUTbIE Bpauu ApeBHOCTH: [ unmokpart, Llenbe,
[anen u np. OgHAKO HAYKK O MUTAHUU TorAa He ObLto. [Toxkanyid,
no XVIII B. Bce ykazaHMsl YYEHBIX U Bpayell OCHOBBIBAIUCH Ha
OMbITE, MPEANONOKEHUAX U I0raiKax. Beb OHM He pacnionaraiv
BO3MOKHOCTSIMU UCCIIEAOBAHUNA XUMUYECKOTO COCTaBa MPOIYK-
TOB MIUTaHUS, UX KAJIOPUINHOCTH, HE UMEJIM 3HAHUH O IPOLIECCaX
Metabonu3Ma B opranusme. Hapsiny ¢ mpaBUIbHBIMU COBETAMH,
COXPAHMBILKMMH LEHHOCTh M B HBIHEIIIHEE BPEMS, B ITUX YKa-
3aHUSAX OBUI0O MHOTO HauBHOTO. K mpumepy, aHIMIACKUI Bpad
Xapt (XVII B.) nuca, 4To cyxapu IMoJie3Hbl TOJIBKO (hiermaru-
KaM, TeM, KTO UMeeT BJIA)KHBIN U TPyObIi )KETyIOK, a TAaKKe JTI0-
JIM, KOTOPBIE HE XOTAT IOJTHETh; MEJIAHXOJIMKAM K€ U XOJIEpU-
KaM Takasl 1IIa He MOJXO/IUT.

B mnavane XVIII B. B JlepopToBckOM rocnuTanie

NPUMEHAJIOCh  HENIEJIBHOE MEHI0, COIVIACHO HOpMaw,
YCTaHOBJIEHHBIM B poccuiickoit apmuu nipu [lerpe 1. Ono



BKJIIOYAJIO OMIofa, comepskaiye JA0CTATOYHOE KOJTMYECTBO
0€eJIKOB, KUPOB, yriaeBodoB. [Ipu Tpexpa3oBOM MUTAHUU
KOJIMYECTBO KaJopui coctasisuio 2690-2750.

B omHO# M3 MOCKOBCKMX OOJIBHUII B TO BpeMs ObUIA
BBEJICHBI 4 JIUETHI: 00II1ast, CpeaHss, caadast, KUaKasl.

VY4eHble yKa3blBAIA HA Pa3IMYHYI0 NMUTATENBHYIO LIECHHOCTb
MPOAYKTOB, MOJIE3HOE JIEUCTBUE OTAEIbHBIX MUIIEBBIX BEIECTB,
MpeocTeperaau OT U30BITOYHOTO YIOTPEOIeHHU S TTUIIH TTPH TI0-
narpe, OOJIe3HsIX cepilia, TYYHOCTH, TuadeTe M MHBIX 3a00j1eBa-
HUSX, 3ABUCSIIUX OT NMPABUIBHOIO MUTAHUS.

Y4eHble NPOBOAMIN MHOTOYMCIIEHHBIE SKCTIEPUMEHTHI. Tak, B
koHue XVIII B. B Jlonaone Bpau Yusbsam CTtapk NpoBOAWI Ha
ceOe OMBITH C OJHOCTOPOHHUM IMUTaHWeM. B TeueHre HeCKOJb-
KHUX Helesb OH eJ1 TOJILKO XJIe0 M MU UCKJIIOUUTETLHO BOLY.
B TeueHue cremyomux Hemelnb — MUTAJICS XJI1eOOM U OJTUBKO-
BBIM MAaCJIOM, 3aT€M JIOBOJIBHO JIOJITO YHOTPEOIsT TOJIBKO MSICO 1
XJ1e0, TOJIBKO XJIEO U CBHIP U T. JI. 3aKOHUYMIIUCH OMBITH Tparmyie-
ckn — Ctapk mogopsaj 340poBbe U ymep. BelBoag 0 TOM, 4TO Of1-
HOCTOPOHHEE NIUTaHKE B Pe3y/IbTaTe HeMPaBUIBHOIO OOMEHA Be-
IIIECTB HAHOCUT OpraHu3My OOJIBIIION BpeJl, JOCTAJICA HEeOpaB-
JAHHO JOPOTroM IEHOM.

B XIX B. Hemerkue MeAWKH MPOOOBAIM MHUTATHCS OIHUAM
MSICOM, HO JIOJITO YNOTPeONsITh €ro He CMOTJIM, TaK Kak y HHUX
MOSIBUJIOCH HETIpeoJonmMoe oTBpaltienue Kk eae. llIBennapckuin
Bpau ['epOep HECKOJIBKO JIHEN TUTAJICS OHUM MOJIOKOM, U Oell-
KOBOE paBHOBecHe y Hero coxpanuiock. [loktop u3 [etepOyp-



ra BopommmiioB 1iensiii Mecsil ynoTpeoisil B MUY TOJBKO XJied,
TOpOX, caxap M COJIb U TaKXke COXpaHWJI OEJIKOBOE PaBHOBECHE.
Kusumii B bpecnasne (uHpiHe Bpouas, Ilonbima) Bpay Mor-
KOBCKUI Oostee 230 qHel e OvH MOJIMPOBAHHBIN pUC 1 3200716
TsDKesIon hopmont Oepu-Oepu. Y ucciaeaoBarelist Ha4aauch Cyno-
poru, pa3BuJics napaiand. ToNbKo NepeKIIoueHre Ha CMEIaHHOe
MUTaHKE CIIACJIO €ro OT rUOer, HO MOCIE/ICTBHS OMbITA CTJIa v~
JICh JIULIb Y€Pe3 HECKOJIBKO JIET.

[TpoBeneHHbIE SKCMEPUMEHTbHI TIO3BOIMIA YOSAUTHCSI B TOM,
YTO YeJIOBEKY J1JIsl MPaBUJILHOTO (DYHKIIMOHUPOBAHUSI €TO Opra-
HU3Ma U OOMeHa BEIIeCTB HeoOXoauma pa3sHooOpa3Has MUIla,
Y TIPUBENU K CO3/IaHUI0 HAYKU O NMUTAHUU U TOSBJIEHUIO MPEJ-
CTaBJICHUSI O JKU3HEHHO BAKHBIX JIs1 OPraHM3Ma BElIeCTBaX U UX
3HAUEHNH B OOMEHHBIX TIPOIIECCaXx.

B Hacrosiiiee BpeMsi BO3MOXXHOCTH OHMOJIOTMU, METUIIMHBI,
XUMUU 1 OUOXMMUY U30ABUIIM YYEHBIX OT HEOOXOIMMOCTH TIPO-
BOJMTH OTACHBIE FKCTIepUMEHTHI Ha cebe. [losBunmch TouHble U
Oe3omacHbie METO/IbI TONTyYeHUsT HH(POPMAIIUU O POJTU TeX WU
WHBIX POYKTOB U BEIIECTB B (DOPMUPOBAHUU U KU3HE/ICSITEb-
HOCTU OpPraHM3Ma, a TakXke B Mpolieccax MeTadbom3Ma.

B TeueHume KW3HM UYENOBEK COBEPIUAECT THICAYU
Pa3IMYHbIX JeJ1.

Haxe B COCTOSHMM MOKOf, Jieka B pacciaOIeHHON
nose, caM TOrO HE CO3HaBasg, OH IPOJOJIKAET
BBHIIONHATH PabOTy, TaK Kak Yy HEro COKpalaercs
cepale, MPOMCXOAAT JAbIXaTesbHble JBUAKEHUS, B KakA0W



KJIETKE OpraHh3Ma OCYIIECTBJISIeTCSI OOMEH BeIleCTB.
BocrionHeHre OpraHM3MOM 3HEpPro3arpar, CBSI3aHHBIX C
padoTOM, TPOMCXOOWT TOJBKO Onaromaps TMHUTAaHUIO |
JBIXaHWIO, TO €CTh MOCTYIUICHUIO U MCIIOJIb30BAHHUIO TTUIIN
Y KUCJIOpOJIa.

[Mutanve mpeacTaBiseT cOOOW CIOKHBINA MPOIIECC MOCTYTLIe-
HUS, IepEBApUBAHN S, BCACHIBAHUSI 1 ACCUMUJISIIIIM B OPraHU3Me
NUILIEBBIX BEINECTB, HEOOXOAMMBIX JIJIS1 TIOKPBHITUSI €0 SHEpre-
THYECKUX 3aTpaT, IOCTPOEHHUST U BO3OOHOBJICHHUSI KJIETOK U TKa-
Hell Terna, peryisaiyu (pyHKIuA opranu3ma. [Tutanue siBisiercs
CpPE/ICTBOM TOJIACPKAHUS JKU3HU, POCTA, Pa3BUTHS, 3I0POBbS U
PpadoTOCIIOCOOHOCTH YesIoBeKa.

Kaxmomy denoBeky HEOOXOIMMO 3HATh JKM3HEHHO
BaXkHble (PYHKIIMM TUTaHUs: 1) oOecrieueHWe pa3BUTHS
M HENpepbhlBHOTO OOHOBJIEHWSI KJIETOK W  TKaHe:l
(Tmactuyeckasi pojiib MHIK); 2) oOeclieueHre SHepruen,
HEOoOXOIMMOM JIJIs1 BOCIIONIHEHU I SHEPro3arpar opraHu3Ma
B TMOKOoe U mpu moOod (PU3NYECKON  Harpyske
(oHepreTHyeckass ~ poib  NMIOM); 3)  oOecrieyeHue
BEIIeCTBAMU, W3 KOTOPBIX 00pasylorcs (epMeHTHl,
TOPMOHBI ¥ JIpyTHE  PEryIsTOpbl  METaOOINYEeCKUX
MPOLIECCOB.

B nponecce nutaHus MPOLYKTHI, MONa1asl B MUILEBAPUTEb-
Hbl€ OpraHbl, MOIBEPralTCcsi HEOOXOAUMbIM M3MEHEHUSIM TIO[
JENCTBUEM IMUILEBAPUTEIbHBIX (PEPMEHTOB, NOCTYIAIOT B JIMM-
by 1 KpoBb U NpeBpaialoTcs B (haKTOPbl BHYTPEHHEW CPelIbl Op-
raHKU3Ma.



He3ameHuMBIMY NIUIIIEBHIMU BEIIECTBAMU, KOTOpHIE HE 00pa-
3yI0TCSI B OpraHU3Me WM 00pa3yloTcsi B HEJOCTATOYHOM KOJH-
4ecTBe, SABJISIIOTCS OCJIKY, MOJIMHEHACHITIEHHbIe )KUPHbIE KHUCIIO-
Thl, BUTAMUHBI, MUHEPAJIbHBIE BelllecTBa U Bojia. K 3aMeHrMbIM
MIUIIEBBIM BEIECTBAM OTHOCSTCS YIJIEBOJIBI U )KUPHI C HACHIIIICH-
HBIMU KUPHBIMU KUCJIOTAMHU.

IIpucyrcTBME B INHTAaHMM HE3aAMEHUMBIX IHILEBBIX
BEILECTB SBJIsIeTCs] 00s13aTe/IbHbIM! 3aMEHUMBIE TTUINCBbIC
BEIIECTBA TAK)Xe HEOOXOMUMBI, TaK KaK Ha UX 00pa3oBaHKe
(B cimyvyae HeAOCTaTKa) B OPraHU3MeE PacXOLyTCs Apyrue
BEIIIECTBA.

[IutaHue ocymiecTBiseTcs 3a CYET MOCTYIUIEHUS IUILEBBIX
IIPOIYKTOB, KOTOPBIE BKJIIOYAIOT €CTECTBEHHBIE, 4 MHOIA U UC-
KyCCTBEHHBIE COYETAHUS IUILEBBIX BEIECTB. B HEKOTOPBIX City-
yasgx B OPraHW3M BBOIAT OT/EJIbHbIE MUILEBBIE BEIIECTBA — BU-
TAMMHBI, AMUHOKHUCJIOTHI, IIIOKO3y U 1p. Iluina npexacrasiser
co00i1 CJIOKHYIO CMECh IIPUTOTOBJIEHHBIX AJIs1 IIPHEMa MUILEBbIX
IIPOAYKTOB. PaliMoH — 3T0 COCTaB M KOJIMYECTBO IPOIYKTOB, UC-
MI0JIb3YEMBIX B IUTAHUU B TEUYEHHE CYTOK.

HJ’[H MMPpaBUJIbHOI'O IMUTAaHUA OYCHb BAXKXHO 00€ecreunThb

IOCTYIUIECHUE B  OpraHu3M HCO6XO,III/IMLIX IINIIEBBIX
IMPOOYKTOB B OIITUMAJIbHOM KOJIMYECTBE U B HY’KHOE BpEM .



beJku B panuoHe

TpynHO Ha3BaTh caMoe BaKHOE BEIIECTBO U3 COCTAaBa IMHIIIH.
OpHako U3BECTHO, YTO KU3Hb, POCT U Pa3BUTHE OpPraHU3Ma Co-
BepIIEHHO HEBO3MOXHBI Oe3 Oenka. B opranm3me HerpepbiB-
HO WJIeT pacraj OeIKOB M WX HOBOOoOpazoBaHue. OOHOBIICHHE
OeJIKOB TKaHeH MPOUCXOIUT JIOBOJIILHO ObICTpO. Tak, moHoe 00-
HOBJICHHE OEJTKOB MBIIIII] MPOUCXOAUT B opranusme 3a 100-150
JHel, OeJTKOB TeuyeHu U KpoBHW — 3a 7—10 gHeir. OOpasyercs
0eJIoK 13 OoJiee MPOCTHIX COSAMHEHNI — aMUHOKUCTOT. Cozep-
Kalyecs: B KPOBU aMUHOKHCIIOTHI U30MPATENIbHO TOTJIONIAIOTCS
TKAHSMU KaK UCXOTHBIM MaTepua Jisl OCTPOEHUsI OCJIKOB, a
U3 TKaHel B KPOBb IMOCTYIAIOT HOBbIE aMUHOKHUCIIOTH. BaxHyio
posb B MeTaboMM3Me OeJTKOB UTPaeT MeYeHb.

Benku SBISIOTCS TUIACTUYECKUM CTPOUTEIBHBIM MaTepHa-
JIOM Y MCTIOJIB3YIOTCS ISl 00pPa30BaHMA KJIETOK, MEKKJIETOUHBIX
CTPYKTYp M TKaHel. Eciii ux He XBaraeT, TO 3aMeJIsIeTCsl pOCT
OpraHM3Ma M YMEHBIIIAeTCsI Macca Tejla. belku BXOIsAT B COCTaB
(bepmeHTOB, TOPMOHOB, TeMOTJIOOMHA, CIIOCOOCTBYIOT CBEPTHIBA-
HUIO KPOBH, aHTUTEJT, 3AIIUIIAIOIINX OPraHW3M U IMTOBBIIIAIOIINX
€r0 COMPOTHBIISIEMOCTb K MH(EKIMAM, 00ECTIeYMBaIOT COKpaIlie-
HHUE MBI 1 00e3BpEKUBAIOT TOKCUYECKHe BeriecTBa. Kpome
TOTO, BBITIOJIHSSI TPAHCTIOPTHYIO (DYHKIIUIO, OHU OOECIIeYMBAIOT
B OpraHu3Me MepeBUKEHUE Psijia BEIIeCTB — JKUPOB, YIJIEBO-
JIOB, BATAMUHOB, TOPMOHOB, COJIEH U JIp., a TaKXKe CIIOCOOCTBY-



10T (PUKCAIUY TIUTATENIbHBIX BEIecTB Onarogaps 0Opa3oBaHUIO
Pa3JINIHBIX KOMILUIEKCOB (OEJIKOBO-KUPOBBIX, OSJTKOBO-BOJIHBIX,
0eTKOBO-MUHEPATIBHBIX U JIp.) — KpoMe Toro, Oeku sIBIsoTCS
OCHOBOI M HOCUTEJIEM BeIlIeCTBa HACJIE[ICTBEHHOCTH (IT'€HOB).

CocTaBHOI YacThiO BAILIETO PAIMOHA CITyKaT MMEHHO OeJIKU.
B oprannzme oHU UCTIONB3YIOTCS B KAUECTBE CTPOMTENILHOTO Ma-
TepuaJa, a B IepHOIbl OOJIBIIIUX SHEPrETUUESCKUX 3aTpaT WK ITPU
HEJJOCTAaTOYHOM KOJIMUYECTBE YIJIEBOIOB U )KMPOB B IMUIIIE Y4aCT-
BYIOT B 9HepreTndyeckoM OasaHce. [Ipn HepocTaTke Oefka B TH-
TaHUM yXYAIIAIOTCS MPOIECCH YCBOSHUS KUPOB, YITIEBOIIOB, BH-
TAMWHOB, MUHEpaJIbHBIX BemecTB. [Ipu cropanuu 1 r OGenka B
opraHuszme oOpasyercs 4 KKaJ.

Benku oTHOCATCS K He3aMEHUMBIM BEIeCTBaM, TaK Kak
HE BHIPAOATHIBAIOTCS B OpraHW3Me W JOJKHBI TIOCTYNATh C
MUINEH, HO MOTYT y4acTBOBaTh B 0Opa30BaHUM XUPOB U
YIJIEBOJIOB MPU HEJJOCTATOUHOM UX MOCTYIUIEHUHU.

B mpomecce mnuieBapeHuss  OSMKM  IUINEBBIX
MPOIYKTOB  pacUIeIUISIOTCS HAa  aMMHOKHUCIOTBHI — —
3aMEHUMble M He3aMeHUMble. 3aMEHHMble MOTYT OBITh
3aMelleHbl IPYyruMHu caMuM opraHu3MoM. HezameHumbie
AMUHOKHCIIOTH COMEpKaTCs TOJNBKO B OEJIKOBOW TIMIIE
W  OpraHu3MOM  CHHTe3upoBaThbcsi He MoryT. K
HE3aMEHUMBIM OeJIKaM OTHOCSTCS  JIEHIVH, BaJIvH,
TUCTUJVH, METUOHUH, TPEOHUH, TpUNTodaH, (hpeHIIaHuH,
n3onennyH. [Ipy HegoCTaTOUHOM TOCTYIICHUY JII0OOW 13
9TUX aMUHOKHCIJIOT HapyIaeTcss OOMeH BelecTB.

Haubomnee ITOJIHOLICHHBIC 6CHKI/I, TO €CTb COACPKAIOIHUC BCC



HEOOXOMMbIe KOMITOHEHTHI (AMUHOKHCIIOTHI) JIJIs1 TIOCTPOEHUS
Y HOPMAJILHOTO (DYHKIIMOHUPOBAHUSI OPraHU3Ma, CoepKarcs B
MOJIOKe, MsICe, sIWIaX, pplOe, HEKOTOPBIX OBOIIAX, HAIIPUMEp Ka-
nycTe, a Takke B coe, MuIeHule, ¢gaconu, ropoxe u ap. Te xe,
KTO 0OJiee MIHTEHCHBHO PACXOMyeT OEJIKH, U MOTy4aTh UX JOJIK-
HBI COOTBETCTBEHHO Oosibiiie. OJJHAKO HE Clie/TyeT CUUTATh, YTO
4yeM OOJIbIIe OpraHu3M IOJTyJYaeT OeJTKOB, TeM Jiydle. besok He
OTKJIaJIpIBaeTcs1 mpo 3anac. Ero n30bITOK He UCHOJB3YyeTCsl Opra-
HU3MOM, a TiepepaboTKa 1 BbIBEJICHUE MPOAYKTOB €ro pacrajia
TpeOyeT TOBBIIEHHBIX 3aTPaT SHEPIUM U HArPy3KHW Ha pa3iny-
HBIE OPTraHbI.

VYcBoeHue OeIKOB MOBBIMIAETCS MOCIe MX W3MENbUYeHUsl U
MPOTUPaHUsl. AMUHOKUCIOTHBIA COCTaB UX YJIy4llIaeTCsl P CO-
YeTaHUW PACTUTEJIbHBIX U JKUBOTHBIX OEJIKOB.

Hepuiur  GenKOB  NPUBOOMT K KCTOIICHUIO
HEPBHBIX  KJIETOK, 3aMEIJICHHOMY Ppa3BUTHIO  PEuu
M TCUXUKM, CHUXKEHMI0O TOPMOHOB  Tumnodwusa,
HaJIMOYEYHUKOB, IIUTOBUIHOM *eje3bl, MOJIOBBIX XeJe3,
MO/UKENTYIOYHON  KeJIe3bl, HApPYIIEHHI0 MHHEPAIbHOTO
0o0MeHa, BOBHMKHOBEHMIO OCTEOIOpO3a M3-3a HEJOCTaTKa
Kaibliss U ¢ocdhopa B KOCTAX, arpouu  MBIIIII,
BBITIAJIEHUIO BOJIOC, JIOMKOCTU HOI'TEH, 3aMeJIEHHI0 pOcTa
KOCTEil.

CyTouHas noTpeOGHOCTh OpraHu3Ma B OeJIKax 3aBUCHUT OT BO3-
pacTa, xapakTepa padOThI U COCTOSTHUS 310pOBbsL. [1JIs 3M0pOBO-
ro yeJioBeKka oHa cocrtasiseT oT 50 no 120 r. benku ;kMBOTHOTO



MPOUCXOKICHHUS B TIMIIIEBOM PallMOHE JIOJKHBI COCTaBIATh S0—
60 %. MertaGonu3m OeNKOB TECHO CBSI3aH C APYTMMU BUIAMH
oOMeHa BEIIECTB.



BpCIIHI)IB 1 IMOJIE3HBIEC KHUPbI

3a cuer cropaHusi HEMTPAJIBbHBIX )KAPOB, BXOASAIINX B COCTAB
MU B BUJIE OJHOTO U3 OCHOBHBIX UHI'PEIUEHTOB, B OPraHU3Me
obpazyercs noutu 40 % sHeprun. Kupsl TakKe CIIyKat Jjis 1o-
CTPOEHUS KJIETOYHBIX 000IOUYEK, UTPAIOT POJIb 3aMacHOTO MUTa-
TEJILHOTO Y 3AILUTHOIO MEXaHUYECKOTO U TETUIOU30IALIMOHHOTO
Matepuaia, ooecreunBalT ycBoeHue sutamMmuHoB A, D, E, K. B
KPOBU UMEIOTCS CJIOKHBIE (XOIECTEPUH, JIMTIOIPOTEUIBL U JIP.) U
IIPOCTHIE (KETOHBI, ITIMLIEPULIBL, JKUPHBIE KACIIOTHI) KUpbl. Hapy-
LIIEHUE X PAaBHOBECHUS BEJET K PA3BUTUIO OXUPEHUS U Cepley-
HO-COCYJMCTBIX 3a00/1eBaHUI.

Opranusmy HEOOXOIUMBI KU Pbl KUBOTHOTO IMTPOUCXOKIEHHSI.
Omnu coaep:xarcs B CIMBOYHOM Maclie, MOJIOKE, ASUYHOM JKEJITKE.
B 1O xe BpeMs lLieHHBbIe Ui OOMEHa HEHACHIIeHHbIE KUPHBIE
KHCJIOTBI, KOTOpbIE TaKke HEOOXOIUMbI B MMMTAHUU, B OOJIBILIOM
KOJIMYECTBE COAEPKATCA U B PACTUTEIIBHBIX KHUPaX (IIOICOTHEY-
HOE, KyKYPY3HO€ MacJo # Jp.).

BXO,IIH B COCTaB KIJICTOK, JKHMPbI OTKJIAAbIBAIOTCA B
’KUPOBOW TKAaHU U 1O Mepe HEOOXOAMMOCTH PACXOAYIOTCS
OpraHu3MoM Ha sHepretrueckue ueau. Ilpu cropanuu 1 r
KUpa O6p33yeTCF[ 9 kkaJ. )KI/Ipr MOT'yT Bpra6aTbIBaTbCH nu3
MTPOMEKYTOUHBIX IPOIYKTOB OOMEHa OEJTKOB ¥ YIJIEBOIOB,

OJTHAKO TaKOU XUP HE COACPNKHUT TMOJIMHEHACHIIIEHHbIE
’KUPHBbIE KHUCJIOTHl (JIMHOJEHOBYIO U apaxUJIOHOBYIO) —



HE3aMEHHUMBIC BEIIECCTBA. B OpraHusme OHHN HE
CUHTE3HUPYIOTCA W JOJIZKHBI IOCTYIIATh UCKJIIOYUTECJIBHO C
MUILLEH.

JIuHONEeHOBas KHUCIOTa COAEPKUTCS B HEpapMHUPOBAHHOM
IIOZICOJIHEYHOM Macile, COEBOM, KyKypPY3HOM, OJIMBKOBOM, CJIH-
BOYHOM MacJje, B TOBSIKbEeM, KyPUHOM U CBUHOM kupe. OHa Top-
MO3UT POCT OITyXOJIE M CHUKAET YPOBEHb XOJIECTEPHHA B KPO-
BU. IIpy HemocTaTouHOM €€ CofiepKaHWU B IUIIIEBOM PALIMOHE
YMEHBILIAETCA Macca TeJla, HAUMHAET IIETyIIATLCA KOXKa, 3aMe/l-
JI€TCA POCT, YBEJIMYMUBAETCA MOTEPS BOIBI YEPE3 KOXKY.

[NonuHeHachIIeHHbIE KHCJIOTBI MPETSITCTBYIOT
Pa3BUTUIO  aTe€pPOCKJIEpPO3a,  HUH(MPWIbTPALIMU  CTEHOK
COCY/IOB W KUPOBOM MH(pUIbTpauuu mnedeHn. CyTrouyHas
NOTPeOHOCTh OPraHM3Ma B TOJIMHEHACHIIEHHBIX JKUPHBIX
KHACJIOTaX COCTaBjsAger OoT 2 mo O r, wm 25-30 r
Hepa(pMHUPOBAHHOTO PACTUTEILHOTO Maca.

XonectepuH (AKHUpOIOAOOHOE BELECTBO) BXOAUT B COCTaB
BCEX KJIETOK U OOJIBIIMHCTBA KUIKOCTEN OpraHu3Ma, y4acTByeT
B CUHTE3€ TOPMOHOB KOPbI HA/INOYEUYHUKOB, MOJIOBBIX TOPMOHOB,
HOpMaJIM3yeT MPOHUIIAEMOCTb KJIETOYHBIX MeMOpaH. OH BbIpa-
OaThIBaeTCSl BCEMH KJIETKAMH OpPraHU3Ma, 3a UCKJII0YEHUEM TKa-
Hell TOJIOBHOTO MO3ra, U NocTymnaer ¢ nuiieid. Ero MHoro B siny-
HOM KeJITKe, CJIMBOYHOM Macjie, CMeTaHe, CJIMBKaX, CBUHOM U
roBsiKbeM Msice. [l oprann3ma ornaceH U30BITOK XOJeCTepHHA
MUINEBBIX MPOAYKTOB, TaK KaK OH TUIOXO pacTBopsiercs. CyTou-
Has ioTpeOHOCTh B Xonmectepune — 0,3-0,6 T.



IloBbiieHHOE COACPKAHUE XOJIECTEpUHA B KpPOBU
CHOCO6CTByeT Pa3BUTHUIO aTCPOCKJICPO3a.

B xupax cogep:xarcs KUpopacTBOpuUMble BUTaMuHbI A, /1, E,
K. Cyrounas norpeGHOCTh B HUX opranu3ma — okoso 100 r (B
ToM umcie 30 T pacTUTENbHBIX). VI30BITOK KUpa B MUTAaHUU Be-
J€T K HapyIIeHUIO MEeTa0OIMUYECKUX ITPOLIECCOB, YXYALIEHHIO HC-
HOJIb30BaHUS! OEJIKOB, HAPYILEHHUIO MUILEBAPEHU S, TTOBBIIIEHUIO
OTJIOKEHM KHpa B IOJKOKHON KJIeT4YaTKe U T. A. PacturespHble
JKUPBHI JIy4IIIe UCTIONB30BaTh B Hepa(hMHIUPOBAHHOM BUjIE, 100aB-
JISiSl X B CaJaThl.



MeTa6013M YIjieBOJ0B

OCHOBHYI0 HEpruio ajs xkupoodpazoBanust (okono 50 %)
MOCTaBJISAOT yriieBoabl. OHUM W3 OCHOBHBIX IMpEACTaBUTENIEN
YIJIEBOJIOB SIBJISIETCS TJII0KO3a, KOTOPYI0 MOXKHO Ha3BaTh TOIUIU-
BOM ku3HU. CamMu JKUpBI TaKkKe CHAOXKAIOT OPraHU3M SHEPrH-
€, HO OHM SIBJISIOTCS €€ aKKyMYJISATOPOM, Be[b [IJIs1 TOTO YTO-
ObI )KHPBI OCBOOOINIIM SHEPTUI0, HEOOXOTUMO TOCTATOUHOE KO-
JIMYECTBO YI7IeBOJ0B. B opranusme npu cropanuu 1 r yrieBogoB
oOpazyercs 3,75 KKaJ.

CnoxHble COEIMHEHHUS YIJIEBOAOB YYACTBYIOT B TOCTPOCHUU
000JIOUEK KJIETOK U ABJISIOTCS OCHOBOUW COEOMHUTEILHON TKAHU
opranusma (CJIM3UCThie 000OUKH, KOKA).

VYrneBoabl BXOAAT B COCTaB KJIETOK M TKaHeW, (hepMEHTOB,
HEKOTOPBIX TOPMOHOB M (haKTOPOB CBEPTHIBAHU ST KPOBH, CIIOCO0-
CTBYIOT YTWJIM3AlIMU OPraHU3MOM OeJIKOB U KUpoB. [Tpomexy-
TOYHBIE TTPOAYKTHI UX MPEBPAIEHUN B OPraHU3Me UTPAIOT BaX-
HYIO POJIb B CHHTE3€ ’KU3HEHHO HEOOXOIMMBIX OMOJIOTMIECKH aK-
THUBHBIX BEIIIECTB.

VYrneBoapl copepkarcs B MUINEBbIX MPOAYKTaX B BUAE MPO-
CTBIX (MOHOCAXapu/Abl) U CJOKHBIX COEIMHEHUI (Arcaxapubl U
nosmcaxapu/ipl). MoHOCaxapu/ipl M AUcCaxapybl, COACPKaAIIUECs
B CBEKJIOBUYHOM, TPOCTHUKOBOM caxape, Mefe, sirogax u ppyk-
Tax, YCBaMBalOTCS OPraHU3MOM JOBOJILHO OBICTpO, Onmaromaps
YeMy CBOEBPEMEHHO OOECIIeUMBAIOT JKU3HEHHO BaXKHbIE OpTraHbl



[TI0K030M. 1151 moiepkaHusi KOHIEHTPAIMK caxapa B KPOBU Ha
MIOCTOSIHHOM YPOBHE HEOOXOIMMO TOCTYIIEHUE C MTUIIEH CIIOK-
HBIX YIJIEBOJIOB, KOTOPbIE MEJIEHHO BCACBIBAIOTCS] B KUIIIEUHU-
Ke. B OCHOBHOM OHM coniepxkarcs B MyKe, Kpynax, Kaprodene u
OBOIIax B BUJE Kpaxmaia. [IpaBuibHOE COOTHOILIEHUE B MUILIE
OBICTPO ¥ MEIJICHHO yYCBAMBAIOIINXCS YIJIEBOJOB 00ECIIEUNBAET
PABHOMEPHOE IMOCTYIUIEHUE CaXapoB B OPraHU3M B TEUEHUE CY-
ToK. Camble OBICTPO YCBaMBAIOIIMECS YIJIEBO/IbI HAXOISATCS B Ca-
xape, Mefie, MOJIOKE M (PpyKTax.

K yrneBomam OTHOCHTCS Takke KJIE€T4YaTKa, COIepkKalasacs B
3JIAaKOBBIX, KapTodese v oBoiax. OHa MpaKTUYECKU HE MO/IBEp-
raeTcsl paclleUIEHUIO0 B KeTyJOYHO-KUIIEYHOM TPaKTe, HO UI-
paeT BaXHYIO pOJib B IMpOIeccax MUIEBAPEHUsI: CIIOCOOCTBYET
CEKpelMH MUILIEBAPUTEIIBHBIX KEJIE3 U PEryJUpyeT OMOPOXKHE-
HHE KUIIEUYHUKA. M30BITOYHOE KOJIMYECTBO YIJICBOIOB HapyIIa-
€T MPABUJIbHOE COOTHOIIEHUWE OCHOBHBIX YacTed MUIIHU, YTO, B
CBOIO OUepe/ib, BElIeT K HapyIIeHUI0 0OMEHa BEIleCTB.

M30bITOYHOE KOJNMYECTBO YIVIEBOJOB B  palMOHE
CIOCOOCTBYET CHIKEHUIO TOTpeOneHus Oenka, BeaeT
K 3aJepKKe BOAbl B OpraHu3Me H OOPa3OBAHUIO
MOBBIIIEHHOI'O ~ KOJIMYECTBA  HEMOJHOLUEHHOIO  JKHpa,
KOTOpBII MOYTH HE YYacTBYET B Mpolieccax MeTaboan3ma.
B perynupoBanny MeTaboiM3Ma YIJIEBOOB YYacCTBYIOT
HECKOJIbKO TOPMOHOB M MOUKU. OHU BBIBOASAT U3 OpPraHU3Ma
M30BITOK IVIIOKO3bI, KOT/Ia €€ KOHIIEHTPAlKsl B KPOBU OYEHb
BBICOKA.



JHepreTnyecKass B3aHMOCBA3b
oOMeHa 0eJIKOB, (KUPOB U YIJIEBO10B

B netoctHOM opranusme, B 000 €ro KJIeTKe M TKaHH Mpo-
IIeCCHl TpeBpaIeHus] SHEPIuU MPU CTOPAHUM OEJIKOB, KUPOB U
YIJIEBOIOB COBEPINAIOTCS OJHOBPEMEHHO M CTPOTO COIJIACOBAH-
HO Mex 1y coboil. Hanpumep, ecim Hapymaetcst oOMeH OelKoB,
9TO HE MOXKET HE OTPa3UThCS Ha OOMEHE YIJIEBOJOB M KHUPOB, U
Hao0OpOT.

O enuHCTBE TpPEBpAICHUI BCeX BUJIOB BEIIECTB B OpraHU3-
M€ TOBOPHT U TO, YTO Y HMX BO3HUKAIOT OOIIHE TPOMEKYTOUHBIC
MPOAYKTHI Pacriajia, U3 KOTOPBIX MPH OIMPEIEICHHBIX YCIOBUSX
MOTYT 0OPa30BHIBATLCS MO0 OEIKH, JTUOO YIIIEBOIbI, JINOO KU-
pbl. Haripumep, y yenoBeka, NpUHUMAIOIIETO y4acThe B OTBET-
CTBEHHOM COPEBHOBAHUH, BCE METaOOIMIECKHUE MPOIIECCHI Iepe-
KJTIOYAIOTCS Ha 00pa30BaHMe MaKCHMAJIBHOTO KOJIMYECTBA SHEp-
TH, HEOOXOMUMOM Tl JOCTVIKEHHSI TJIABHOM LIENTN — TTOOETBI.
TpeHupoBKa SIBJISIETCS] HE YeM UHBIM, KaK CIIOCOOHOCTBIO Opra-
HU3Ma B3aUMOCBSI3bIBATH OOMEHHBIE TIPOIIECCHL. Y UelioBeKa, Be-
AYIIETO CUASTIN 00pa3 )KU3HH, TPOIIECCH OOMEHa BEIIECTB Tie-
PEKJTIoUAIoTCs Ha 0Opa30BaHME 3a1acoB (TaKoBa OUOTOrMYecKast
CYTb OpPraHU3Ma).

N JKMBOTHBIX, BIIaJalOIINX 3UMOM B CIIAYKY, 3a

S3UMY IHOJHOCTBIO HCYE3AI0T JKHPOBBIC 3allaCbl, KOTOPLIC,
MpeBpalasACh B YIJI€BOAbI, UCIIOJIb3YIOTCA KaK SHCPIrus AJ1d



MoAACPKAHUS JKU3HEHHBIX ITPOLECCOB.

Crnemyer OTMETUTH, UTO HauboJiee JIETKO y YeloBeKa Mporc-
XOMT TIpeBpaiieHne OEJIKOB 1 KUPOB B YIJIEBO/BI, & YIIEBOIOB
B XKMPBL. DTO BAKHO 3HATH [T MOHUMAaHWSI TIPHYUH BO3HUKHO-
BEHUS U Pa3BUTHs HEKOTOPBIX OOJIE3HE, B YACTHOCTH, OXKHUpPe-
HusA. V30bITOYHOE yrmoTpeOeHre YeIOBEKOM IUIIH, COIepXkKa-
1Iei 6OJBIII0e KOJTMYECTBO YIJIEBOJOB, HE3aMETHO MPUBEET €0
K OKHUPEHUIO.

Bosbiioe kommuecTBo OMONIOrMUecKy BaXKHBIX, OOraThiX SHEp-
rvedl CoeTMHEeHMI, OOpa3yoIMXcs B pe3yibTare oOMeHa Oel-
KOB, )KMPOB U YIJIEBO/IOB, B3aMMOJIEHCTBYS C BOJIOW, IOJBEpraeT-
Csl peakluy paciieruieHns (THIpom3a). Ta peakIiys cCaMoIpo-
W3BOJIbHASL U OCYILIECTBJISIETCS C BblJEJIEHUEM CBOOOTHOM HEp-
ruu. Ha mepBoM mecte cpeiy OIOOHbBIX peakIuil CTOUT TUAPO-
3 AT (aneHo3uHTPUPOCHOPHON KUCTOTHI) — YHUBEPCAJIBHO-
r0 UCTOYHMKA SHEPruu (MeTabOIMIeCKOro ropiovero) JUisi CUH-
TETUYECKUX MPOLIECCOB (ITPOLIECCOB OOHOBIEHUS CTPYKTYP Op-
raHn3Ma), a TaKkKe MPOIIECCOB MBIIIIEYHOTO COKPAIIEHU I, BCAChI-
BaHUS BEIIECTB M T. II.

DHeprus B Tejle YeJoBeKa MOCTOSTHHO 00pa3yeTcs, HaKarlIu-
BAETCsl, KOHAEHCUPYETCS U UCUE3aeT JIsl TOrO, YTOOBl OPraHu3M
HOPMAaJIbHO (PYHKITMOHUPOBAI.



SHGPFGTH‘ICCKaH HEHHOCTDb INIUTAHUA

[Tpu meTaGoMMUECKUX TpOIIeccax MUINEBBIX BEIECTB Bbje-
JISIeTCS1 SHEPrusi. DHEPreTUUECKYIO IIEHHOCTb (3HEProlieHHOCTb,
KQJIOPUMHOCTD) TIUIIM BHIPAKAIOT B KWIOKAJIOPUSX (KKaT) UK
kuomkoyisax (kx). 1 kkam =4,184 k/Ix. B cpennem 1 r xupa
naet 9 kkain, 1 r ycBosieMbIX yriieBooB — 3,75 kkai, 1 r 6enka —
4 kkasl. OCHOBHBIMU MCTOUYHUKAMU SHEPIUU SIBJISIIOTCS )KUPHI U
YIJIEBOJIBI, & TIPY UX HEIOCTATOYHOM IMOCTYIIJICHUN — OEJIKH.

DHEPruIo Jal0T YKCyCHasl, TMMOHHAS U SI0JI0YHAs KUCIIOTHI, a
TaKXe aJIKOTOJIb (STUJIOBBIN CIIAPT). 1 T IO]IOUHON KUCIIOTHI JaeT
4 kkan. 1 r atunoBoro cnupra — 7 KKal.

[Tpu BOCCTAHOBJIEHWH TIOCJIE TSDKENBIX 3a00IE€BaHUN U
orieparui, pu 0Xkorax, TyOepKyese v Jp. SHEProleHHOCThb
palioHa TOBBILIAETCS 32 CyeT CcOANaHCUPOBAHHOTO
yBEJIMUEHHS BCEX MUIEBbIX BEIECTB.

OrpaHnumBaTh MOCTYIJICHUE SHEPIUH CJIeAyeT TpU OXKUpe-
HUM, TUNOMYHKITUY IIIUTOBUIHON KeJIe3bl, OCTPIX 3200/ IeBaHK-
sIX, 0OOCTPEHHUSIX XPOHUUECKUX 3a00JIeBaHMI B 1IEJIsAX ociiadie-
HMS Harpy3KH Ha OpraHsbl MUIIEBAPEHUs], CEPAEIHO-COCYAUCTYIO
crcteMy U ouku. CHYKaTh SHEPrOIIEHHOCTh HA/IO MPEK/Ie BCe-
IO 32 CYET YMEHbBIIICHUS KOJIMYEeCTBA KUPOB U YIJIEBOIOB, a TIPU
TSOKEJION HEIOCTATOYHOCTU KPOBOOOpAIIEH I, TIOUEK WU Tede-
HU Tak)Ke 1 OEJIKOB.



JHepreTuyecKue 3aTparbl
NpH HeaJleKBATHOM MM TAHNH

HeanexBaTHOE MUTaHME HE COOTBETCTBYET MOTPEOHOCTSIM Op-
rani3Ma u pacxogam sHeprud. OHO MOXeT ObITh HEIOCTAaTOU-
HBIM, KOTJIa He TIOKPBIBAET MOTPEOHOCTH OPraHU3Ma, He KOMITeH-
CHpYeT TPOU3BOIUMBIE SHEPro3arparsl, 1 U3OBITOYHBIM, KO
NPEBbIIAET MOTPEOHOCTH OpraHu3Ma U 3arparhl SHepruu. Kak
HEJI0CTaTOYHOE, TaK U U30BITOYHOE TIMTAHUE OTPUIIATETbHO CKa-
3BIBAIOTCS HA COCTOSTHUM OpraHMU3Ma M MOTYT TMPHUBECTH K TsIKe-
JIBIM TIOCTIEZICTBUSIM.

[lpn w30BITOUHOM mHTaHUM (NIepeefaHny) TMOTpedIeHue
OOJTBITIEro KOJIMYECTBA MUIIEBBIX BEIIECTB, YeM 9TO HEOOXOIMMO
OpraHM3MY, B COYETAHHY C MBIIIIEYHOW HeHAr pyKeHHOCTBIO (pop-
MUPYET U30BITOYHBIA BEC U CIOCOOCTBYET PA3BUTHIO aTePOCKJIe-
posa. Ilpu cucremaTndeckoM TepeeJaHuy HapPYIIAETCsl KUPO-
BOM, XOJIECTEPUHOBBIN U COJIEBOM METabO0IN3M, a TaKKe TOPMO-
HaJIbHasl JIeSITENIbHOCTD, (DYHKIMSI KOpPbI HAATIOYEYHHKOB U I1O-
JIOBBIX KeJie3, (PYHKIIHS MUILIEBAPUTENTBHON 1 CEPIEIHO-COCYITH-
CTOU CHCTEM.

BosbIIMHCTBO  HE3aMEHMMBIX — MMINEBBIX  BELLECTB
ONTUMAJILHO TPOSBIISAIOT CBOM OMOJOTMYECKUE CBOMCTBA
B YMEpEHHBIX KOHIeHTparusx. IIpm u30bITKE 3T *ke
BEIIeCTBA JIMOO HE MPOSBISAIOT CBOUX MOJOKHUTETbHBIX
CBOIICTB, MO0 OKa3bIBAIOT HEOIAroNnpUaTHOE JENUCTBUE Ha



OTZACJIbHBbIE CUCTEMbI U OPraHU3M B LICJIOM.

JlJ1s TeX, KTO BeZeT MaJIONOABMKHBIN 00pa3 )KU3HH, Hanbosiee
IpUeMJIEMBbl TIMIIEBbIE PAIIMOHBI MAJION KAJIOPUAHOCTH, OTHAKO
npu 00s3aTesIbHON cOATaHCUPOBAHHOCTU B HUX HE3aMEHMMBIX
BEIIECTB.

Ecnu ucnonb30oBath MPUPOOHBIE M MPUOOPETEHHBIE
CBOWCTBA THIIEBBIX IPOAYKTOB IPaBWJIBHO M YYecCTb
OUOJIOTMUYECKYI0 aKTUBHOCTh HE3aMEHUMBIX KOMIIOHEHTOB,
MOXHO OOECNeYlTh BCECTOPOHHIOI  IOJHOLIEHHOCTb
NUTAaHUS. TIPU OOIIEM KOJMYECTBEHHOM yMEHbIIICHUU
MUILEBOrO pallMOHa M CPaBHUTEJIbBHO HEBBICOKOM €ro
KaJIOPUHAHOCTH.

Eciu nuiieBsle BeliecTBa MOCTYNAIOT B OOJNBIIMX KOJIMYeE-
CTBaX, 4eM TpeOyeTcsi OpraHu3My, 9T0, KaK MMPaBUIIO, IPUBOIUT
K PacCTpOUCTBAM ITUILEBAPEHN S, BBIPAKAIOLIMMCS B UyBCTBE Ts-
’KECTHU U TIEPETIONTHEHU S JKeTyIKa, YCUIEHHOM ra3000pa30BaHun
(MeTeopu3Me), HeXKEJTaHUU IBUraThCs, COHIMBOCTU U AP.

YV moned, BeoymuX TOABWXHBI 00pa3 KU3HW,
M30BITOUHBIC TUINEBbIC BEIIECTBA PACIICIUIIOTCSA  JI0
KOHEUHBIX TPOAYKTOB W BBIBOAATCS M3 OpraHuzMa. Y
TeX e, KTO HEMHOTO0 BpPEMEHH TMPOBOIUT B JBHKECHHHU,
M30BbITOK IMUINEBBIX BEIECTB B OCHOBHOM UCTIONB3YETCS JIJISI
00pa30BaHMs JKUPA, KOTOPbIH OTKJIA/IbIBAETCS B KUPOBBIX
«JIeTI0», PACTONIOKEHHBIX B OPIOIIHON TIOJIOCTU MO/ KOKEN
(TIOOKOXHBIA XKHUP) M JPYrux dYacTax Tenaa. OcoOeHHO
OOJIbIIIME KUPOBBIE «JICMO» MOIYT CO3[aBaThCsl OKOJIO



cepaua, rno4vekK, rneueHu U Apyrux BaKHbIX OPraHOB.

N306bITOUHOE MUTAaHUE CTaBUT B TPYAHOE IOJNOXKEHHE Opra-
HHU3M B 1IEJIOM U OTHEJbHBIE ero cucteMbl. OpraHusm, oOpas-
HO TOBODsI, 33JIbIXaeTCsl OT M30BITKA IMHUINEBBIX BEIECTB M Ka-
JIOpUii, IO3TOMY MaKCHUMaJbHO MCHOb3yeT Haubosee MpocToit
MyTh OCBOOOXJIEHUSI OT HUX — YCHJIEHHOE KMPOOOpa3OBaHME.
Takum 00pa3oM, OTHOIN M3 OCHOBHBIX MPUYMH HAPYIIEHUN 00-
MEHa BeIeCTB, BOZHUKHOBEHUsI M30BITOYHOTO Beca W Pa3BU-
THUS aTePOCKJIepO3a SBJAETCS N30BITOYHOE YIJIEBOJHOKAJIOPU-
HOE [UTaHME.

Ecnu denoBek 3a00TUTCS O CBOEM 3[I0POBbE, TO BaKHEUITIeH
IUTSL HeTO 3a/1auell SIBNsIeTCs MPUBE/ICHUE CBOETO MUTAHUS B CO-
OTBETCTBUE C MPOU3BOAVMMBIMU SHEPreTUUECKUMH 3aTpaTaMH.
7Ku3HenesTenbHOCTh YesIoBEKa COMTPOBOXK/AAETCS] HEITPEPbIBHBIM
PacxoIoM HEPTrUH, BOCIIOIHEHHE KOTOPOI IMPOMCXOAUT 3a CUET
IIPUHAMAEMON IMALIM. DHEPreTUYECKUE 3aTPAThl B OCHOBHOM 32-
BUCAT OT oObema (pusnueckoil padoTel. Yem Oosbllie YesoBeK
padoTtaeT pU3NUYECKH, TEM BBIIIIE 3aTPaThl. YMCTBEHHasl paboTa,
Kako Obl HANPsDKEHHOW OHAa HU OblIa, HE BBI3BIBAET OOJBIIIOTO
pacxofa SHEepruu.

BenrunHa OCHOBHOro 0OMeHa — 3T0 MUHUMAJIbHOE KOJIMYe-
CTBO KaJIOPUI, HEOOXOOUMBIX [1sl TOAIePKaHuUs KU3HEesATeIb-
HOCTH OPTraHM3Ma B COCTOSIHUM MOIHOTo Nokost. [Tporie roBops,
9TO TO KOJIMYECTBO SHEPrHH, KOTOPOE TEJIO 3aTPATHUT, €CIIU BbI
Oynerte cnaTh LEJIbliA IEHb.

9HepFI/I$[ OCHOBHOro oOMeHa JJIsT B3pOCJIOrO MY KYMHBI



cpeanero Beca (70 kr) cocraBisier okono 1700 kkan B
CYTKM, JUISl KEHIIUHBI cpefgHero Beca (55 Kr) — OKOJIO
1400 xkan B cytku. Kak 310 Bblumcnsierca? Bennumna
SHEpruM OCHOBHOTO oOMeHa paBHa 1 Kkam X 1 Kr
Beca Tena B 1 wac. Hanpumep, npu Bece tena 70 kr,
BEJIMYMHA HEPTUM OCHOBHOro obmeHa Oyner 1680 kkai
B cytku (24 kkam x 70 kr). Takum oOpasom, ecnu
CpEeIHEeCTaTUCTUYECKUI YeJIOBeK HAXOOWTCS B COCTOSTHUU
MOJIHOTO MBIIIEYHOTO U HEPBHOTO TMOKOsI B KOM(POPTHBIX
YCJIOBHSIX, TO OH BCE K€ 3aTPauMBaeT JOBOJIBHO OOJIBIIYIO
sHepruio (okono 1700 kkaid) Ha mopuep:kaHue padoThHI
CepaIa, JJIErKUX 1 JPYrUX CUCTEM, 00eCIIeYMBAIOIINX KU3Hb
1 (PYHKIIMOHAJIbHYIO CIIOCOOHOCTh OpraHu3Ma.

Ha BenmmurHYy OCHOBHOrO OOMEHa BeIeCTB OKa3bIBAIOT BJIH-
sIHUe MHOTMe BHYTPEHHUE W BHEIIHWE (PaKTOphl, HArpUMep,
CTPECCOBBIE COCTOSIHUS, OCTpbie 3a00JIeBaHNsI, UHTEHCUBHOCTD
(pyHKIIMM SHOOKPUHHBIX cucTeM. Tak, y Jiofiedl ¢ MOBBIIIEHHON
(pyHK1IMEN HTUTOBUIHOM XkeJIe3bl TOPOU OTMEUAETCsl 3HAUUTEb-
HO€ TOBBIIIIEHHE OCHOBHOI'O OOMEHA.

Bmustior Ha MeTabomu3M Takke Tosl U Bo3pacT. Tak, y jKeH-
IIMH BeJIMYMHA OCHOBHOro oOMeHa Ha 5—10 % Huxe, yem y
MYX4dH. Y JieTeid 9Ta BemarHa Ha 15 % BblIe, YeM y B3pOCIIbIX.
Bospact okaspiBaeT Ha MeTa0ONIM3M, IMOXKATYH, caMoe CyIe-
cTBeHHOe BiusiHUe. OOMEHHbIE TIPOIIECCHl B OPraHU3Me B3pOC-
JIOTO 4eJIoBeKa 3a Kaxaple 10 JieT KU3HU 3aMeIsioTcs Ha 7—
10 %. OT4acTH 3TO CBA3AHO C YMEHbIIIEHUEM aKTUBHOCTH Y CHH-
JKEHUEM KOJIMYeCTBa MbllIeyHOM Macchl. C BO3pacToM MpH HEJI0-



CTATOUHBIX (PMBUUECKUX HATPY3KAaX MBIIIIIBI 3aMEIAI0TCS KUPO-
BOU TKaHbI0, OOMEH BEIIECTB B KOTOPO MPOTEKaeT B 3 pa3a Me/i-
JieHHee, 4yeM B Mbllax. OIHaKo HapylleHUs] CKOPOCTH 0OMeHa
BEIIIECTB MOT'YT ObITh 1 B MOJIOIOM BO3pAacTe, €C/d B OpraHu3Me
HeT OaslaHca MKy TOTpeOJIeHUEM M PacXO/IOM SHEPIHH.

Cyl1ecTBYIOT HEperyJvMpyeMble BOJIEM YeIOBEKa SHEpProsa-
TpaThl (OCHOBHOW 00OMeH (okono 1700 KKaut) + pacxof SHEpruu
Ha npuem nuiy (150-170 kkam)) u Te, KOTOpblE YEJIOBEK CIO-
coOeH KOHTpoMpoBaTh. Harpumep, pacxon SHEpruu Ha TpyJo-
BYIO JIESITEJIbHOCTb, Ha 3aHATHUSA (PU3KYJIBTYpOW U CIIOPTOM, Ha
nepenBrUKeHre U Ip. B 3aBUCUMOCTH OT BOJIM 4YesoBeKa pery-
JIMpyeMble 3aTpaThl MOTYT YBEJIMUMBATbCS WM YMEHBIIIATHCS 10
3HAUUTEJIbHBIX MPENIENIOB U 3aBUCAT OT 00ObeMa MBIITIEYHON Ha-
rpy3ku. B Hacrosiniee Bpems peryavpyeMble SHepro3aTparsl ye-
JIOBEKA B CPEAHEM COCTABJIAIOT MpuMepHO 2700 KKaa B CYyTKH.
[Tpu manonoaBuxHOM oOpase xku3Hu — 2300 kkan B cyTku. Bee
9TO SIBJISIETCS] BECKUM OCHOBAHUEM [JIsl OTPAaHUUYESHUS] TTUTAHUS
Y NIPUBEAEHUS €r0 B COOTBETCTBUE C IPOU3BOAUMBIMHU SHEPro-
3arpaTtamu. [IpaBuiibHOE MUTaHUE IOJKHO MOKPbIBATH TPOU3BO-
JMIMble SHEPro3aTpaThl Oe3 MPeBbILIEHUS U N30bITKA.

g Tex, KTO 3aHMMAEeTcad YMCTBEHHBIM TpPYAOM,
a TakkKe JUId JIOfeH IOXWIOTO BO3pacTa BakHOE
3Ha4YeHHe MPUOOPETAIOT SHEPro3aTpaTsl, MPOU3BOAUMBIE B
goMalHux ycnoBusx. OgHuUM u3 HauOolsiee JOCTYITHBIX
BUJIOB  (PU3MUECKOM HArpy3KM sIBJSETCS  XOXAEHHE
MEIIKOM, a Takke CKaHAMHaBcKas xoapda (Iporyska



Ha CBEKEM BO3dyXe C Tapod JIBDKHBIX MAJOK).
CucremMaTivecku TpPUMEHss] TPOTYJKA C  XOObOOH
pPa3JIMYHOM WHTEHCUBHOCTM U CKOPOCTH, MOXKHO B
3HAUUTEJILHOW CTETIEHU ITOBBICUTh HAIPY3KY Ha MBILLIEYHYIO
CHCTEMY U YBEJIMYUTh KOJMYECTBO SHEPro3arpar.



IIpaBUJIbHBIN PEeKUM MATAHUST —
3aJI0T XOpouero caMmo4yBCTBUA

[ToHsATHE «peXUM MUTAHUS» BKJIIOYAET BPEMS U YUCJIO MTpHe-
MOB IUIIY B TEUEHUE JIHS, THTEPBAJI U PACIPEAEICHNAE CyTOUHO-
IO palroHa (110 SHEPrOLEHHOCTH, XMMUUYECKOMY COCTaBY, IPO-
JQyKTOBOMY HaOopy, Macce) Mexay HUMHU. [IpaBUSIbHBIN peRrM
NUTaHUsI 00ECTICUNBACT PUTMUIHOCTD U 3(P(PEKTUBHOCTH Pado-
Thl ITUIIEBAPUTEIBHOM CHUCTEMBI, HOPMAJIbHOE YCBOEHHWE MUILU
U TeyeHre oOMeHa BelIecTB, XOpolllee caMOuyBCTBUE. B ciyuae
OO0JIe3HN PeKUM MUTAHUS MOKET U3MEHSATHCS B 3aBUCUMOCTHU OT
XapakTepa 3a00j1eBaHus.

310pOBBIM JTIO/ISIM PEKOMEHIyeTcs muTaThesi 3—4 paza
B CYTKHU C NPOMEKYTKaMH MEK1y MpreMaMy MUy B 4—3
yacoB. Mex/ly nepekycaMy MHTepBaJIbl MOTYT COCTABJIATh
2-3 yvaca. [IpunrmMars numy panee 4yeM yepes 2 yaca 1ociie
npeAbAyIerd eabl HeleaecooOpa3Ho, Tak Kak (hyHKIUS
NUIIEBAPUTEIbHBIX JKeJIe3 He YCIIeBaeT BOCCTAHABIIMBATHCSI.
[Tpuem rmumm 5—~06 pa3 B ieHb HEOOXOIMM TP OXKUPESHUH,
M30BITOYHOM BECe M HEKOTOPBIX 3a00JICBAHUSIX, HATIPUMED
nH(papKTe MUOKApJA.

PexomeHayeTcs ciemyionmm o0pa3oM pacrpeaessiTh SHEPro-
LIEHHOCTU JHEBHOTO PalllOHa.

[Tpu 4-pa3oBOM NMUTAHUU:

3aBTpak — 25-30 % cyTOYHOI SHEProleHHOCTH; 0oen — 35—



40 %; nepBbiii yxkuH — 20-25 %; Bropoit yxuH (3a 1-1,5 yaca
1o cHa) — 5-8 %. Jlerkuit BTOpo# yxuH (kedpup iy 4ai ¢ Oy-
JIOUKOM, TIeUeHbeM) OoJiee MoJIe3eH, YeM MOJIHUK, TaK KaKk HOY-
HOW TIepepbIB MEX/1y MpUeMaMu MUILY He AOJIKEH MPEBbIIATh
10 yacos.

IIpn 5-pazoBom nuTaHuu:

I sapuanm

[lepBbiit 3aBTpak — 20-25 %; Bropon 3aBTpak —10-15 %:;
o6en — 30 %; nepBbiil yxkuH — 20-25 %; BTOPOH yKUH — 8—
10 %.

II sapuanm

3aBTpak — 25 %; 06en — 35 %; nonaHuk — 8—10 %:; nepBbIi
y&uH — 20 %; BTOpoit yxuH — 8—10 %.

[Ipu 6-pa3oBOM NMUTAHUU BKJIIOYAIOT M BTOPOM 3aBTpakK, U
nojaHuk. [lpu xapkoi noroge MoxHO Ha 5—10 % yBenuuuTh
SHEProleHHOCTh yKUHa 3a cueT obdena. [Ipu apodHOM (1O 67
pa3 B JieHb) MUTAHUM TTPUEMBI TTUIIH JOJKHBI ObITh OTHOCUTETh-
HO PaBHOMEPHBI.

Crapaiitech He ynoTpeONsATh Ha YXKUH MPOLYKThI, KOTOpPbIE
«0OpeMeHSII0T» TMUIIEBAPUTESIbHBIE OpraHbl U BBI3BIBAIOT HOY-
HYIO CEKpeluIo Kelnyaka (ckapeHble Oofa, KUPHbIE TPOIYK-
ThI, IPOAYKTHI C SKCTPAKTUBHBIMU BEIIECTBAMU, COJIBIO, TPyOOi
KJieT4aTKoi). O4eHb ropsiuasi Win XOJIOAHAs MUIIA TaKXkKe OTPU-
LATEeJIbHO JEUCTBYET Ha MULIEBapEHUE.



BuraMuHbBI — KaTaJaN3aToOPbI
MeTadom3Ma

B perynsimm mporieccoB Metadomm3ma, a Takke A HOp-
MaJIbHOM JKM3HEJEesITeIbHOCTA OpraHu3Ma BaXKHO, YTOObI B CO-
CTaB pallOHA NTUTAaHUA BXOOWIM BUTaMUHBI. OHM UTpaloT poJib
OMOJIOTMYECKUX KaTaln3aToOpOB, KOTOPBIE HAMIPABIISIOT M YCKO-
PSIIOT Mporiecchl MeTabonm3Ma. B oprannsme BUTaMHHBI THOO He
CUHTE3UPYIOTCSl, TMOO CUHTE3UPYIOTCS B HEIOCTATOYHOM KOJIM-
yectBe. OHU MOCTYNAIOT WIXA C NPOAYKTaMU IUTAHUSA, B KOTO-
PBIX COfiepKaTcs, WM B BUJE CHHTETMUECKUX IpenapaToB. Ecre-
CTBEHHBIE HOCHUTEJIM BUTAMWHOB HArOOJIee MOJIe3HBI ISl Opra-
HU3MaA.

KonuyecTBo BUTAMUHOB, IOCTYIIAIOIUX B OPraHU3M,
JOJIZKHO COOTBETCTBOBATDH €ro HOTPC6HOCTHM.
HGJIOCTaTO‘IHOG WJIM U30BITOYHOE MOCTYIVIECHUE BUTAMUHOB
MOXET BbI3BATb CCPLE3HLIC 3a6oneBaH1/151, KOTOPBIC
Ha3bIBAIOTCA aBUTAaMHWHO3aMHM, T'HIIOBUTaAMMHO3aMHU WJIN
TATNICPAaBUTAMUHO3AMU.

BuTtamuHbl nogpasaensiorcs Ha 2 rpyniibl: BOAOPACTBOPUMbIE
U kupopactBopumble. K kupopacTBOPpUMBIM BUTAMUHAM OTHO-
carcg sutamMunbel A, D, E n K.

ButamuH A oka3plBaeT BIMSHUE Ha POCT OPraHU3Ma, Ha €ro
YCTOMUYUBOCTH MO OTHOIIEHUI0 K MHpekimsamM. OH HeoOXxoaum
JUIsl TIOAJIEpXKaHUsT HOPMAJIbHOTO 3PEHUsI, COCTOSIHUSI KOXU U



CITU3UCTBIX 000oueK. B GoMbIIIoM KomvecTBe BUTaMUH A CO-
JEePKUTCSA B PbIObEM XKUpPE, CIIMBKAX, CIMBOYHOM Maciie, siud-
HOM XKeJITKe, e4eHU. TakKe HEKOTOPbIe PACTUTENIbHBIE TPOIYK-
Thl: MOPKOBb, IOMUJIOP, IIIITKUHAT, 3€JIeHbIN TOpoIleK, a0pUKOC,
aresybCUH — COAePKAT KAPOTUH, UM MPOBUTAMUH A, KOTOPBIA B
OpraHU3Me MPEBPALIAETCS B BUTAMUH A.

Butamun D cnocoOcTByeT 0Opa3oBaHMIO KOCTHOW TKaHHU W
CTUMYJIMPYET pa3BuUTHe opranusma. IIpu HegocTatke ero B nu-
11I€ HAapYyIIAeTCsl HOPMAJIbHOE YCBOCHUE OPraHU3MOM KaJlblUsl U
ochopa. Haubospiee konmmyecTBo BUTamunaa D conepkutcs B
pbIObEM KUpPE, SMYHOM JKeJITKe, TIeYeHHU, UKpe.

BuramuH E (Tokodepoin) BiausieT Ha (PyHKIMIO S9HIOKPUHHBIX
KeJie3, Ha MeTabosIu3M OeJIKOB, YIJIEBOIOB, 00eCIieuBaeT BHYT-
PUKJIETOUHBIN 0OMeH. Butamuu E GnaronpusTHO BiusieT Ha Te-
yeHue OEpPEeMEHHOCTH M Pa3BUTHE IUIOfA. BoJblie Bcero 3Toro
BUTAMMHA COIEPKUTCSA B MOPKOBH, 3€pHaX KYKypy3bl, KaIlycTe,
3€JICHOM T'OpOIIIKe, SIIax, B CJIMBOYHOM U OJIMBKOBOM Macie,
MSICHBIX ¥ PHIOHBIX TIPOYKTAaX.

Butamun K yyacTByeT B TKaHEBOM [bIXaHHWHU, CIIOCOOCTBY-
€T COXPAHEHUI0 HOPMaJIbHOW CBEPTHIBAEMOCTH KPOBU. DTOT BU-
TAMUH CHUHTE3UPYETCS B OpraHU3Me OaKTEepUsMU KUIIEYHUKA.
HenocraTok ero MoxeT BO3HUKHYTH MPU 3200/ IEBAaHUSIX OPraHOB
NUIICBAPEHUS] WIKA TIPU TIPUEMe Pa3IMYHBIX aHTHOAKTepHasIb-
HbIX IpenaparoB. Butamun K conepxurcs B nomuaopax, Kpa-
NUBE, IIIMHATE, KaIyCTe.

K BomopacTtBOprMBIM BUTAMHHAM OTHOCATCSA BUTaMuH C U



BUTAMUHBI Ipymsl B.

Butamun C (ackopOWHOBasi KUCJIOTAa) aKTMBHO YYacTBYeT B
OKHCITUTEIbHO-BOCCTAHOBHUTEJIBHBIX MPOIIECCax, BIUsIET Ha Oel-
KOBBIi1 U YIJIEBOAHBIN OOMEH, TMOBBIIIAET COMTPOTUBIISIEMOCTDb Op-
raHu3Ma K pa3iu4HbIM UH(PEKIUAM. DTOT BUTAMUH COIEPKUT-
cs1 BO MHOTHX oBommax u ¢pykrax. Haubonee Goratsl uM mim-
MOBHUK, YepHasi CMOPO/IMHA, YEPHOILIOHAS psA0MHA, 00enuxa,
KPbIKOBHUK, JJUCTBEHHBIE OBOLIM, KapTO(eb, IUTPYCOBBIE.

Burtamuns! rpynmsl B Bkimoyaior u3 15 6nonornyecku akTuB-
HBIX, PACTBOPUMBIX B BOJIE, CAMOCTOSITENIbHBIX BUTAMUHOB, ITPH-
HYMAIOIIMX YYacTHe B MHOTOOOPa3HBIX Mpolieccax oOMeHa Be-
1mecTB. ButamMuHbl 3TOM rpymisl HEOOXOOUMBI JIJ11 HOPMAJIbHO-
r0 TeYEeHHUsl YIJIeBOTHOIO, )KUPOBOTO U BOAHOrO 0OMeHOB. OHHU
UTPAIOT BAXKHYIO POJIb B OKUCIUATEILHO-BOCCTAHOBUTEIIBHBIX U
apyrux npoueccax. Cozpepkarcs B T[peYHEBOM U OBCSIHOM KpyTie,
pkaHOM xJiebe, MUBHBIX U MEKApCKUX JIPOKKAX, MOJIOKE, 3eJie-
HBIX JIMCTOBBIX OBOIIIAX, MsICE, [IEYEHU, IMYHOM KEJITKE.

Mesxy neiicTBreM pa3IuYHbIX BUTAMUHOB CYIIECTBYET
TECHasA B3aMMOCBA3b: HEJOCTATOK B IHIIE XOTA Obl
OJIHOTO M3 HUX BJieUeT HapyieHue ooOmeHa. Hamexaree
BO3JIEMICTBE HA OPraHU3M BUTAMUHBI OKA3bIBAIOT TOJILKO
MpU  TPABUIBHOM TUTaHUU. WX HEIOCTaTOK MOXeT
ObITh OOYCJIOBJICH KaK MaJlbIM COJIEp)KaHUEM B pallOHE,
TaK W HEJOCTATOUYHbIM MOCTYIUIEHMEM JPYTrUX IUILIEBbIX
BeecTB. Hanprmep, HemoctatouHoe noTpedieHne Oeska
MPUBOAUT K TOMY, YTO BUTAMUHBI BBIBOASTCS U3
opranm3ma. A Butammabl A, D, E, K ycBauBaiotcs



OPraHu3MOM JIMIIIb B TOM CITy4ae, €CJIM B IHUIIIE COIEPKUTCS
JOCTaTOYHOE KOMMYEeCTBO kupa. Ilpy Hemoctatke B
NUIIE HEHACHILICHHBIX JKUPHBIX KHUCJIOT TIIOBBIIIAETCS
notrpeOHOCTh B BUTamMuHax B; u Bg. Ilpu uzobITOUHOM
COJIEpKaHUH B MHUIIIE YIJIEBOJOB BO3PACTAET MOTPEOHOCTH B
BUTaMuHe B.



PoJib MUHepaabHbIX
BellecTB B MeTa00JIn3Me

Jl1s monaepkaHus MOCTOSTHCTBA COCTaBa U (PYHKIIMU KAk 101
KJIETKH OpraHM3Ma HeoOXOIUMbI MUHEPAJIbHBIE BEIIIECTBA, BXO-
JSIIYe B MUIIEBON PallMOH.

MuHepaibHble BEILECTBA, SIBISIIONINECS COCTaBHBIMU YaCTsI-
MU BceX OMOJIOTMYECKUX Cpell, HEOOXOIVMBI /IS HOPMaJIbHOTO
YCBOEHU S TUIIH, (POPMUPOBAHUSI CKEJIETA, MBIILIEYHOHN U IPYTUX
TKaHEeH, ONPeeIAIONIMX POCT U pa3BUTHE TeJla, 1151 HOPMaJIbHO-
ro (byHKIIMOHUPOBAHM S KeJle3 BHYTPEHHEU CeKpelnu, BIpadoT-
KM TOPMOHOB, aKTMBHM3allMM HEKOTOPBIX (DEPMEHTHBIX CHUCTEM,
JUIs1 TIOCTPOEHUSI KJIETOK HEPBHOW TKAHU, MTPABUJILHOTO KPOBE-
TBOpPEHMS, a TakKKe JUIS YJacTUs B pa3HOOOPA3HBIX MPOIIECcax
0oOMeEHa BEIECTB.

MuHepasibHble BeleCTBA B 3aBUCUMOCTH OT UX
OTHOCHUTEJIBHOTO COJIEpKaHUsl B OpraHu3Me: KHUCJIOpPO[,
yIJIepo[, BOIOPO/, a30T; Kajbluii, ocdop, Kamii, cepa;
MapraHell, MeJlb, MOJIMOJICH, ceJieH, MO/, IIMHK, aTIOMUHHUM,
¢rop, KpemHu#, aUTHHA, OpPOM, MBIIIbSK, CBUHEI U
ap. Kwucnopon, yrinepoa, Bomopon u a30T  SIBISIOTCS
BEIIIECTBAMU, U3 KOTOPBIX TIOCTPOEHBI MATKHE TKAHU TeJa.
OHM BXOIAT B COCTaB TAKHMX COEJUHEHMI, KaK YIJIEBO/bI,
unuael, OeNKW, BOAA, AMOKCHI YIIepoJa U aMMHaK.
Kanpumii, ¢pocop, Kanuii u cepa HaXOIsSITCS B OpraHu3me



OOBIYHO B BHUJIE OIHOTO WJIM HECKOJbKUX HEOPraHUYECKUX
coeiMHeHMA. Mapranel, Meib, MOJUOIEH, CelieH, MO,
[IUHK, ATIOMUHUMN, (PTOp, KPEMHWM, TUTHANA, OPOM, MBIITIBSIK,
CBUHEIl W JApYrue TMPUCYTCTBYIOT TOJBKO B CIIEIOBBIX
KOJIMYECTBAX, U IOTOMY MX Ha3bIBAIOT MUKPOJIEMEHTAMHU.

K 0CHOBHBIM MUHEpaJIbHBIM BEILIECTBAM OTHOCSATCS KaJIbLIUI,
KaJIuK, HaTpuH, (pocop, MarHuu, KeJe3o.

Kanpimii NpuHMMAaeT akTUBHOE ydacThe B (POpMUPOBAHUU
ckenera. [Toutn 99 % kanbius, coaep:Kamerocsi B OpraHu3-
Me, HaXOOUTCsl B KOCTHOM TKaHU. OH y4dacTByeT B Ipoleccax
CBEPTHIBAEMOCTH KPOBH, POHUIIAEMOCTH KJIETOYHBIX 000JIOUEK,
BO30YIMMOCTH HEPBHbIX KJIETOK. BBIBOAUTCS KaJbLIMiA B OCHOB-
HOM Yepe3 Keub, KUIIEYHHUK, a Takke yepes3 Nouku. Coneprut-
€ BO MHOTMX IPOLYKTaX XUBOTHOI'O W PACTUTEIBHOTO IIPOMC-
XOKIEHHU S, HO YCBaBAETCS HEOAMHAKOBO (JTyYIlIe BCETO — U3 MO-
JIOKA, MOJIOYHBIX IIPOLYKTOB, I7I€ OH HAXOIUTCA B COEUHEHUAX
¢ OeNIKoOMm).

Kanuii u Harpuil urpaioT BaXKHYI0 pojib B Ipoleccax BO.I-
HO-COJIEBOI'O OOMEHa B OpraHu3Me, IPUHUMAsl y4acTHe B peryJisi-
UM KUCJIOTHOILEJIIOYHOrO paBHOBecus. Kammii HeoOxoaum [yis
JEATEbHOCTA MYCKYJIATyphl Cepila W KUIIEYHUKA. DTUM MHU-
HepaJIbHBIM BEIIECTBOM OOraThl MOPKOBb, KapTodesib, KaIrycra,
3eJIeHb MEeTPYIIKH, IIMUHAT, aOpUKOCHI, O0OOBbBIE, YEPHOCIUB,
u3IoM U 1p. Harpun sBisierca miaBHBIM KaTHOHOM BHEKJIETOY-
HOM JKUJKOCTH. B KJleTKax HaTpus COOepKUTCA Majlo, TaK Kak
OHM 00JIaIaI0T MEXaHM3MOM BBIBEJCHHS MOHOB HATPHS U yIep-



JKaHWSI MOHOB Kasivsl. Bech HaTpuid, MPEBBIIAIONITUI TTOTPeOHO-
CTU OpraHu3ma, ObICTPO BBIBOAUTCS Yepe3 NMOYKU. [I0CKOIbKY B
npolieccax BbleJeHNs] HATPUH TepsieTcsl, OH JAOJIKEH MOCTOSTHHO
NOCTyNaTh B opranusM ¢ nuiieid. CyTouHasi IoTpeOGHOCTD B XJIO-
pucToM Hatpuu coctasisier 5S—10 r. D1a BerurMHa BO3pacTaer
IIPY TIOTJIONIEHUN OOJTBIIIOTO KOJIMYECTBA JKUIKOCTH, KOT/IA YCH-
JIMBaeTCs MOTOOT/AEICHUE U BhljiessieTcs: 6osbiiie Moun. Hatpuii
COZIEPXKUTCS] B HEOOJIBIIIOM KOJIMYECTBE B MPOAYKTAX KUBOTHO-
IO MPOUCXOXACHUS U T00ABIISIETCS B MMUIILY B BUJE MOBAPEHHON
COJIH.

docdop akKTMBHO ydacTByeT BO BCE€X OCHOBHBIX MpoIleccax
oOmeHa BeniecTB. OH SIBJISIETCS] OAHUM M3 IJIABHBIX KOMITOHEH-
TOB KOCTHOM TKaHW U 3yOoB. CoenuHenus docdopa ¢ Oemkom,
KUPOM, HYKJICMHOBBIMU KHUCJIOTAMH OTJIMYAIOTCST BHICOKOU OHO-
JIOTUYECKOW aKTUBHOCTBIO U SIBJISIIOTCS] CAMBIMU PACIIPOCTPAHEH-
HBIMU B OpraHusme KomnoHeHTamu. Kak u kanbuui, gpocgop
NpUHUMaeT ydactue B (popmupoBaHum ckenera. Haubosbiiee
KOJIMYECTBO (pochopa COAEPKUTCA B MSICE, IMYHOM KEJITKE, Phl-
Oe, chIpax, OBCSHOW U TPEYHEBOU KpyMax, opexax U 0000BBIX.

Marnuii yyactByeT B 0OMeHe BeleCTB, BXOAUT B COCTaB MHO-
r'ux (pepMEHTHBIX CHUCTEM OpPraHU3Ma, Hapsly C KajblIUEM U
(pochopom yuactByer B (pOpMHUpPOBaAHUM CKEJIETA, CTUMYJIAPY-
eT (pYHKIIMIO KUIIIEYHUKA U TIOBHIIIAET jKeJTYeBbIIeIeHUe. X0pO-
1110 U3BECTHA POJIb MarHusl B Mepeaue HEPBHOTO BO30YKICHUSI.
B OCHOBHOM MarHuil COOepKUTCSl B 3/1AKOBBIX: MILIEHULIE, PKU,
rpede, Ipoce, OBCe.



7Kene3o akTMBHO y4yacTBYyeT BO MHOTHMX *KM3HEHHO BaKHBIX
nporieccax oOMeHa, SIBJISIETCS COCTABHOW YacThio TeMOITIOOMHA,
Urpaer pojib Karajau3aropa B OKHMCIHUTEIbHO-BOCCTAHOBUTEIb-
HBIX TTpolieccax. BaxkHo, 9TOOBI jeNie30 MOCTynaio ¢ IPOIyKTa-
MU TIMTaHUs, TaK KaK 3arachkl €ro B OpraHu3Me OueHb HeOOJb-
me. B HanOONMBIIUX KOJMMYECTBAX KeJe30 CONEPKUTCS B Msl-
ce, HEKOTOPhIX CYOITPOIYKTaX, pblOe, PHIOHBIX MPOAYKTAX, SIUY-
HOM KeNTKe, 0000BBIX, OBCSIHOM, TPEYHEBOM, TIEPJIOBOM KpyTiax,
(ppyxkrax.

JI71s1 paBMITBHOM KU3HEIEATETHBHOCTH OpraHi3Ma HEOOXOH-
MBI ¥ JIPyTHe Urparolye BaXKHYI0 pOjib MUHEpaJIbHbIE BEIECTBA
— TaK Ha3blBaeMble MUKPOSJIEMEHTBI: CeJieH, IIMHK, MeJlb, WO,
K00anbT, PTOp, Mapra”eny M ap. Y KaxJIOro MHKPOIJIEMEHTa,
MPUCYTCTBYIOIIETO B OpraHu3Me, cBOSl (DYHKIIUsI, CB3aHHAsS C
TeM, YTO OH CTUMYJIMPYET JICTBHE TOrO WJIM UHOTO (hepMeHTa
WJIM KaK-JIMOO MHAYe Ha HEroO BIIMSIET.

[{uak HeoOXoaMM IS TIOAJEepKaHUS 3I0POBbsI, OOMeHa Be-
IIECTB, YYACTBYET B TPAHCIIOPTE TUOKCHU]IA YIJIepO/a, a TAaKXkKe B
opmupoBanum nHTEIIEKTa U T. . Camasi BBICOKast KOHIICHTpa-
1M IMHKA HAOMIOAeTCsl B MPEJICTaTeIbHOM KeJie3e U CriepMe.
[MomxenymouHoM kejie3e OH HeOOXOIUM JJIsl IIPOM3BOJICTBA MH-
CYJIMHA, TaK KaK HEJIOCTATOK MOCTICHET0 MPUBOIUT K CAXapHOMY
nrabety. [IMHK ycKopsieT 3a)KUBJIeHUE PaH ¥ TOPMO3UT Pa3MHO-
keHue OakTepuil. B mocnenHee BpeMs 3TOT METaJLT IPUMEHSIOT
IS JiedeHns1 peBMaru3Ma. Heo6xoauMo exeHEeBHO MOTydaTh
OKOJ10 15 Mr nmHka. OH COOepkKUTCS B HEKUPHOM MSICE, IEYCHH,



MOJIOKE, SIilax, Kaprodesie, MOPKOBU, 36PHOBBIX.

CereH ycCIienHo 3aiuiaeT OpraHiu3M OT KaHIIEPOreHHBIX 3a-
I'PA3HUTENIEN OKPYXKAIILIEN Cpelibl (PTYTh, OJIOBO, MBIIIbAK). OH
TIOHM>KAeT JaBJIeHUue KPOBU M CMSIr4aeT XpOHUUECKUe BOCHase-
HUS CYCTaBOB. B mpupoyie ceneH BcTpeyaeTcs Takxke pejiko, Kak
30710T0. OpraHu3M MOMyYaeT ero IIaBHBIM 00pa3oM M3 3epHO-
BBIX IMPOJIYKTOB ¥ MOPCKOW phIObI. Kak mpaBuiio, HeXBaTKa cesie-
Ha OIIyI[aeTCs U3-32 HEPAIIMOHAJILHOTO MUTAHUS.

MomuOaeH M MeIb TakXe SBJIAIOTCA HEOOXOOUMBIMU KOM-
MOHEHTaMHU Pa3JIMYHbIX (pepMeHTOB. Menb noaaepKuBaeT vja-
CTUYHOCTh KPOBEHOCHBIX COCY/IOB, MArHUM YKPEIUISIET HEPBHYIO
CHCTEMY W MOMOTaeT u30eKarh Ienpeccuil.

Hon HeoOxoaum [1si CHHTE3a TOPMOHA IITUTOBUTHOM KeJIe3bl,
KOTOpasi BbIpaOaThiBaeT 2 TOPMOHA, HEOOXOMUMBIX OPraHU3MY
JUIsl HOpMaJIbHOTO Metadbomu3ma. CHHTE3 3TUX TOPMOHOB BO3-
MOXeEH TOJBKO TPU OCTATOYHOM KOJIMYECTBE ofa, HO opra-
HU3M HE B COCTOSIHUM CaM €ro BhIpadaThiBaTh, 4 TOTYYAET JIUIIIb
C pa3AMYHBIMU TUIIEBHIMU TIpoaykTamu. [llutoBuaHas xene3a
BBIJIEJISIET €r0 U3 KPOBU, IEUCTBYS CIOBHO (puibTp. Eciu B mu-
11Ie HEIOCTATOYHO O/, IUTOBKUIHAS Keje3a CO BPEMEHEM yBe-
JIMYMBAETCS — U BO3HMKAeT 300. TakuM 0Opa3oM, IMTOBH/IHAS
JkKeJie3a MOXET MPOU3BOIUTH HEIOCTATOUHOE KOMUYECTBO TOp-
MOHOB, B pe3y/IbTaTe 4ero MpOUCXOAUT HapyllleHre OOMeHa Be-
iectB. [Topiyst MOpcKo# pbIObI MOKPhIBAET MOTPEOHOCTD B HojIe
Ha LIENTYI0 HeJIEIO.



YyacTue BoJabl B 00MeHe BellecTB

Bona, Bxonsiiasi B cOCTaB Kax/10i KJI€TKU OpraHu3Ma U BHe-
KJIETOYHOI'O BelecTBa, cocrabiisier 65—70 % macchl Tena, mo-
9TOMY ee HeJIOCTAaTOK MEPEHOCUTCS TOpa3/Io TsKesIee HeIoCTaTKa
nutaHusi. AOCOMIOTHO BCe XMMHUYECKHE ¥ OOMEHHbBIE TPOIIECCHI
OpraHu3Ma IpoTeKaloT TOJILKO B MPUCYTCTBUM BOJIBL.

B Boze pacTBOpSIIOTCS TUTATENIbHBIE BEIIECTBA M MTPOTYKTHI
oOMeHa, OHa TIOJIEPKUBAET OCMOTUYECKOE JIaBJICHUEe, KUCIIOT-
HO-IIIEJIOYHOE U TepMHuueckoe paBHoBecre. C MUTheBOU BOIOW B
OpraHM3M IOCTYTAIOT HEOOXOIUMBbIE ISl €T0 HOPMAaJIbHOM 13-
HeJIeATEIbHOCTH MUHEpaJibHble BelecTBa. [IoTpeOHOCTh B BOsie
3aBHCHUT OT KOJIMUECTBA TEPSIEMOM JKUIAKOCTH.

CyTtouHass mOTpeOHOCTh B BOAE B3POCIBIX JIIONEH
cocrapnsser 40 wMa Ha 1 Kr Maccel  Tela.
DTa NOTPeOHOCTh  YBEIMYMBAETCS  TMPH  BBICOKOK
TeMITepaType, THTEHCUBHOM (PU3UIECKOM Tpyae, Auapesix,
JIMXOPAJOYHOM COCTOSTHMM, OOWJIBHOM MOYEOT/IEICHHH.
CpenHecTaTUCTUYECKHIA YeNIOBeK JOJKEH MOTpednsaTh 2,5
J BOAbl B TEUEHUE CYTOK, TO ecTb 1,5-2 11 cBOOOAHOM
KHUIKOCTH (4Yail, KOMIIOT, KHCelIb, MOJIOKO, CYIIBl |
T. 1.), okosio 500—800 My C TBEpABIMHU MHUIIIEBHIMU
MpomyKTamu (Msico, pbida, XJied, Kara, (bpyKThI, OBOIIIN).
Eme 300-400 ™1 Bomgpl oOpa3dyercsi B OpraHu3Me
NPy CropaHuu OEJIKOB, YIJICBOJOB M OCOOEHHO JKHPOB.
N36biTOUHOE YNOTpeOieHre KUKOCTU 3aTpyAHsIeT paboTy



cepaia, IMOYeK, YCUIMBAeT pacraj OelKOB, BbIBEICHHE
MHUHEPAJIbHBIX BEIECTB, BONOPACTBOPUMBIX BUTAMUHOB U3
opranusMa. OrpaHn4eHue KUAKOCTH B MHUIIEBOM PalFIOHEe
CIOCOOCTBYET TIOBBIIEHHOMY pacriajly OeJKOB, XHPOB,
YIJIEBOJIOB, HAKOIUIEHUIO B OpraHU3Me MPOIyKTOB pacriajia,
cryuieHuio Kposu. [lotepst 5 % BOIbI BHI3BIBAET JKakKay, a
13-25 % — npuBoauT K rudenu. be3 Boapl 4eoBeK MOKET
MPOXXUTh MAKCUMYM 5—0 TTHEH.

Bona nomoraet ymydqimuTh MeTaboIuYecKue MpoLecchl, MpH-
TYIUISIET YyBCTBO I0JI0/1a M COKpaIIlaeT 3arac ;KUpOBOU KJIeTJar-
ku. [Ipy xenaHnu NoxyaeTsb caeayeT J0OaBUTh K CYyTOYHOU HOP-
Me MOTpeOIeHH S BOJIBI e1ie 110 OTHOMY CTaKkaHy Ha Kaxapie 10 Kr
JIMIIIHETO Beca.

[Tomoraer Boga u npu uesunonure. [lopaxeHHas 3Tum Hexy-
IOM TKaHb CTPAJaeT OT KaX[bl, HY’)KJAsACh B BBIBOAE IIUIAKOB.
[TosToMy HEeOOXOAMMO MUTH He MeHee 2 JI BOIBI B JieHb. [lenaTh
9TO HAJI0 MAJIECHbKUMH TJIOTKAMU B IIPOMEKYTKAX MEXKY €101 —
B 9TOM CJIyyae IIJTaKu OBICTpee BHIBOIATCS U3 OpraHU3Ma.

[Mporieccel MeTaboMM3Ma 3aMETHO YXYAIIAIOTCS TIpU
cuHapoMe xpoHuueckoil ycrainoctu (CXY), or kotoporo
OCOOEHHO  CTpPajalOT  JKUTEJIM  KPYIHBIX  TOPOJOB.
CHHAPOM XPOHMYECKOM YCTaJOCTH XapaKTepu3yeTcs
OECITPUYMHHOM, CUJIBHO BBIPAKEHHON H3MaTHIBAIOIIEH
ycrasiocTblo. Ilpuyem mocne oTapixa 4yeaoBeK YyBCTBYET
ceds1 eme Xyke, 4YeM JO Hero. MHOrouuciaeHHble
UCCJIEIOBAHU 1, KOHCYJIbTALIUU CIIELIUAIMCTOB U aHAJIM3bI HE
BBIABJIAIOT HUKAKUX 3a00JIeBaHUM, HO BpeMs OT BPeMEHU



YeJI0BEeK OIIYHIAeT MAacCy HENpPUATHBIX CUMIITOMOB — OT
KHMIIEYHOrO PACCTPOMCTBA IO JENPECCHMU. DTO MeIaeT
HOJIy4aTh YJOBOJILCTBUS U PAJOBATHCS KU3HU, CHUKAET
paboTocnioco6HOCTb. B 3TOM ciyyae Takke MOMOXET
BoAa. TONBKO MUTh €€ HYKHO TEIUIOW, MOYTU Tropsye,
npuyeM B Jio0oe BpeMs roja U CyTOK. YTPOM 4alllka
TakOW BOJBl TOMOXET B30OIPUThCS, MPOTOHUT COH,
BEUEPOM — YCHOKOMT, CHOCOOCTBYsS XOPOLIEMY HOYHOMY
NMIIEBAPEHUI0 M BOCCTAaHOBJEHMIO cWl. Bbimuras 3a
Hoyaca 0 efbl BOJa OYMINAET XKETyIOK M BO30YXKHaeT
armneTuT.

MunepasibHasi Boga MpeacTaBisieT coOOM MPOAYKT MUTAHMS,
KOTOPBIN COBCEM He TIOBEPraeTcsi pOU3BOACTBEHHON 00padoT-
K€, 9TO YMCThIA MPOLYKT HNpupoabl. OIHAKO HE KaXblid UCTOY-
HUK UMEET CTaTyC MUHEPAIbHOIO, 4 TOJILKO TOT, B JIUTPE BOJBI
KOTOPOro KoianuecTBo MuHepasioB npesbimiaer 1000 mut. Ecim
YPOBEHb UX COZEPkKaHUsl HUKE, TO ITO MPOCTO BOJA U3 UCTOY-
HuKa. [Ipu 06padoTke MUHEpaTbHON BOAbI YIAISIOT U3JMIITHEE
KeJIe30, KOTOPOe OKpAIlIMBAET €€ B KOPUUHEBbIH 1IBET, OCAKAA-
10T cepy, MPUAAIOLILYIO BOJIE JIETKUI 3aax THWIW, U YIJIEKUCIIbINA
ra3. Bce 3Tu nporiecchl He BAMSIOT Ha JieueOHbIe M BKYCOBBIE Ka-
YeCTBAa MUHEPAJIbHOU BOJIBL.

[MockonbKy MUHepasibHasi Bosia ObIBAET PA3IMYHOTO XUMUYE-
CKOTO COCTaBa, MPH ONpeeIeHHbIX 3a00IeBaHM X HEKOTOPBIE €€
BUJIBI YIOTPeOIATh HEe pekoMeHyercsi. Hammpumep, nipu cKJIoH-
HOCTU K MOUYEKaMeHHOM 00Jie3HU U OO0JIe3HAM MOYEK HYKHO U3-
OeraTb MUHEPAJILHOW BOJIbI C OOJIBIIIUM COfIEPKAHUEM KaJbIIHS



(60omee 150 mut Ha uTp). [1py NOBBIIIEHHOM JIABJIEHUH HE CIIeTy-
€T IIAThb BOJY C BBICOKMM cofepkaHueM Harpus (cBbime 500 v
Ha JIUTD).

Vrnekuciplid ra3 U3 OyTBUIKM C MUHEpPAJIbHOW BOIOM
MOXHO yJIaJIUTh HECKOJIbKAMU criocodamu. [lepen Tem kak
OTKpBITh OYyTBUIKY, €€ Cle[lyeT HarpeTb 1O KOMHATHOW
TEMIIEPaTypbl, TOTAA YaCTh YIJIEKUCIIOTO ra3a YJIeTy4uTCs
NpU OTKPBIBAHUU. 3aTe€M COEPKUMOE OYTBUIKM MOXHO
NepesnTh B APYrYIO MOCYQY — HUCUE3HET ellle 4acTb TOro
BEIlleCTBA. A OCTABIIMICS ra3 MOXHO YIQJIUTh, TIOMEIIAB
BOJY HECKOJIBKO MUHYT JIO;KEUKOM.

[TpaBuiibHOE JieueHre BOIOW JIOJDKHO COOTBETCTBOBATH Clie-
JYIOIIMM TPeOOBAaHHUAM: JUTUTEIBHOCTD — OT 3 110 5 Helelb (1pu
MOYEKaMEHHBIX OOJIE3HAX HECKOJIBKO JOJIBIIE); 00BEM JOKEH
MOCTENEHHO BO3pACTaTh OT 125 M1 10 2 JI; MUTh YTPOM HATOIIAK
 3a 2 yaca Jjo o0e/1a MaJICHbKUMU TJIOTKaMHU, JTydIlie BCEro Yepes
COJIOMHMHKY WJIM M3 CIIELIMAJIHON KPYXKKH C JUTMHHBIM HOCHKOM.
Ecnu MuHepasibHast BOJa COAEPKMT YIJIEKUCIIBIA a3, TO MPH Ya-
CTBIX B3IYTHSIX KUIIEYHUKA HEOOXOIVMO YIAIWTh ra3, TOJIb3Yy-
SICh BBIIIIEONMCAHHBIMH CIIOCOOAMHU.

Temnnaa BaHHa C MOPCKOH BOIIOU
CTUMYJIMPYeT MeTaOoJM3M, yJIydlliaeT KpOoBOOOpalleHue,
BOCCTaHaBJIMBaeT TIIyOOKMH 370pOBbIA CcOH. Biaromaps
ee JICHCTBHMIO OTXO/Ibl OOMEHA BEIeCTB M HAKOILJICHHbIS
B COCOMHUTENBHBIX TKAHAX TOKCHHBI  BBIIGJSIIOTCS
OpPraHM3MOM  3HAUYMTENbHO ObicTpee. OTHOBpPEMEHHO
M KpPOBb  HACHIIAETCS  I[IEHHBIMM  MHWHEPAJIbHBIMU



BEIIECTBAMU, POHUKAIOIIUMU CKBO3b MOPbI KOXKHU.

Kymnanve B MOpCKOW BOIEe MOXHO YCTPOMTh U B
naomaitHerd BaHHe. [I7i1 9TOro HyXHO KYIUTh MOPCKYIO
comb g BaHH W Beickmarh 500 r© comm Ha
OJHY BaHHy BOJbI, Temreparypa KOTOPOM He JOJKHA
npebiiate  36-38  °C. IlpuHuMmare Takylo BaHHY
HyxkHO He MeHee 20 muHyT. Jlydine Bcero Mopckue
BaHHBI TIOMOTAlOT TeM, KTO CJIMIIKOM YYyBCTBHUTEJIEH
K TIOTOAHBIM YCJIOBHMSIM, a Takke TIpH HEBPAITHUSIX,
HEPBHOM MKCTOIICHUM, HApPYIIEHUSIX KpPOBOOOpAICHUS,
3200JIeBaHUAX JIBIXaTeJIbHBIX ITyTeH, HACMOpPKE, acTMe,
Pa3IMYHBbIX aJUIEPrUYecKuX MposiBieHusX. Mopckast Boga
CKBO3b KOXY HACBIIA€T OPraHU3M MHOTOYHUCIICHHBIMHU
MUHEPAIbHBIMKA COJISIMA Y BaXHBIMA MUKPO3JIeMEHTAMH
(menpb, xene3o, ocdop, MarHuil, Kajuil, Kalbluii,
KOOQJIbT, MapraHeil), KOTOpble HEOOXOOWMBI €My IS
CJIO)KHBIX OMOJIOTUYECKUX TPOIIECCOB.

Henocratok MUHEPAJIbHBIX BEILECTB MPOSBIISETCS, KaK Ipa-
BUJIO, C MOYTHU HE3AMETHBIX HAPYLIEHWH 3[I0POBbs, HAIIPUMeEp,
HOI'TU CTAHOBATCSl Oojiee JIOMKUMHU, BbIMagaeT OoJbllle BOJIOC,
yeM OOBIYHO, YaCTO BO3HUKAIOT CYJOPOTH.



3HauyeHne BKYCOBbBIX
BellecTB B MeTa00JIn3Me

BaxHyio posib B MeTaOOIMUECKUX TTPOIeCCaX OpraHu3Ma Wr-
paIoT pa3IMyYHbIe BKYCOBBIC BEIIECTBA, TAKKE KaK OPraHNYEeCKHe
KHCJIOTHI, 3(pUpHBIE Macja, TyOWIbHbIC BEleCTBa, (PUTOHITU/IBI
Y HEKOTOpBIE JIpyTHe.

Opranuveckye KUCJOTHI TPHUIAOT IHUIIE ONpeaeSICHHBIN
BKYC, HOPMAJIU3YIOT KUCJIOTHO-INEJIOYHOE paBHOBECHE OPraHn3-
Ma, BO30YKIaI0T CEKPELNIO XKeJie3 OPraHOB MUILCBAPCHUS, CTH-
MYJIUPYIOT IBUTATeSIbHYIO (DYHKIIMIO KUIIICUHUKA, YITyUIIaloT 00-
MeH BemecTB. OCHOBHBIMU UCTOYHUKAMU OPTaHUUECKUX KUCIIOT
SIBJISIIOTCSL OBOIIM, (DPYKTHI, XJieO U XJIeOOOYIOUHbIe W3/Ie/Hs,
MOJIOKO ¥ MOJIOYHbIE TIPOIYKThI, KOHAUTEPCKUE U3JEIIHS, ChIP U
ap. Cyrouynasi moTpeOHOCTh OPraHu3Ma B OPraHUIeCKUX KUCIIO-
Tax cocTamiser Oonee 2 T.

B cocraB ¢(pykToB W oOBoIel BXOmAT SOJOYHAsA,
JMMOHHAsi, BHMHHAas KUCIOTBl. PpyKThl cojpepxar B
OCHOBHOM SIOJIOUHYIO KHCJIOTY, SITOIbI M ITUTPYCOBBIE —
JIMMOHHYI0, BUHOTpaJl — BUHHYI0. B KpacHoi cmoponuHe,
KPBUKOBHHKE, OpYCHUKE, 3eMJISIHUKE, aOpUKOCaX, CIMBAX
TaK)Ke COOCPKUTCS  OONBIIOE  KOJMYECTBO  BUHHOW
KUCIIOTHL. B He3pesnbIX s010KaxX, KPblKOBHUKE, CMOPOJIMHE,
BUHOTpae MPUCYTCTBYET IHTApHAA KUCJIOTA, B 3EMIIAHHUKE,
MaJIMHE U BUIIIHE — CAIMIIJIOBAs, B MAJIMHE — MypaBbUHAI.



B kiokBe U OpycHUKE MHOTO OEH30MHOW KHCIOTHI
(oOnagaer GaKTepULMAHBIMU CBONCTBAMH).

D¢dupHble Maciaa OKa3blBAIOT AHTHUCENTUYECKOe [EWCTBUE,
Pa3IpakaloT CAU3UCThIE OOOJOYKH, TOBBIIMIAIOT CEKPETOPHYIO
(yHKIIHMIO Kenmynka 1 BO30YAUMOCTh HEPBHOW CHCTEMBbI. Majibie
103kl 3(pUPHBIX Maces 00IaJalT JUYyPEeTHYECKUM JIeHCTBUEM
(YyBeNIMUMBAIOT BBIBEIEHUE MOYM W3 OpraHu3ma), OOJIbIIue J10-
3bl — Pa3ApaxaioT MoYKU. YacTh 3(PUPHOro Macia, MOCTyMam-
Ier0 B OPraHu3M, BbIJIEJISIETCS JIESTKUMU, UYTO YCUJIUBAET OTHe-
JIEHUE CJIU3M, OKa3bIBAET OTXApPKHUBAIOIIEe U aHTUCENTUUECKOe
nerctre. D(PUPHBIMU MaciaaMu OoraThl YeCHOK, JIYK, MeTpyI-
Ka, ceJIbiepel, YKPOIl, pe/ibKa, peuc U Jp.

JlyOribHBIE BEIIECTBA MPUIAOT TUIOIAM BSLKYIIUH, TEPITKANA
BKYC, 3aMeJUISIIOT TIePUCTAIBTUKY KHUIICUHUKA, 00JaJaioT Mpo-
TUBOBOCTIAJIMTEIIbHBIM, I€3UH(UIIPYIOIIUM U COCYI0CYKUBAIO-
M 3 gextom. [Tocse epl JericTBre TyOMIIbHBIX BEIIECTB Pe3-
KO CHIJKAeTCsl, TaK KakK OeJIKOBbIE BEIECTBA, COAEpKAIecs B
TIUIIIE, CBSI3BIBAIOT UX €IIIe JIO MOCTYIUICHHUS B JKeTYJOK M KUIIIeY-
HUK. B sieueOHbIX 1es151X MX Ha3HAYal0T TPUHUMATh 0 OCHOBHO-
ro npuema numu. Conepxarcs B aiiBe, KU3uie, rpyiiax, YepHu-
Ke, uepeMyxe, eXeBUKe, Jae, rpaHare, psiouHe.

duUTOHIIUABI MPEACTABIISIIOT COOOH JleTyuue BelecTBa, ooa-
Jarorye OakTepULIMAHbIMU CBOMCTBaMU. PUTOHIIU/IBI YECHOKA
youBarT Bo30yauTenel OpomHoro Tuda, napatudoB, qu3eHTe-
pun, xosnepsl. OUTOHIMTHBIE TIPENapaTsl, MOTyYEeHHbIC U3 BUHO-
rpajia ¥ YepHON CMOPOAMHBI, 3(PEKTUBHBI TIPY JICUEHUH KEITy-



JOYHO-KHIIEUHBIX 3a00JIeBaHMA. BakTeprIMqHO JAEHCTBYIOT Ha
KUIIEYHYIO TAJIOUKY BHIITHS, OPYCHHUKA, KJTIOKBA, KWW, 3EMJIsI-
HUKA, KPbDKOBHUK, YEPHUKA, YEpHAs U KpacHasi CMOpOJIUHA, Ma-
JMHA, K1yoHuka. Ha TpuxoMoHaapl OAKTEPUIIMIHO IEHCTBYIOT
COKM KPAaCHOW W YEPHOW CMOPOIUVHBI, OPYCHUKH, KaJIUHBI. Jly-
IIACTHIN TIeper], KOpUIla W IBO3JIMKA 00JIaIal0T (DyHTUIIUIHBIM
U (pyHrUCTAaTUYECKUM JIeMcTBUEM. PUTOHIIU/IBI COAEPKATCS BO
MHOruX pacteHusx. Hanbonee 6oratsl (pUTOHIMIAMY JIYK, YeC-
HOK, MOPKOBBb, aIteJIbCUHBI, TMMOHBI, MAH/IAPUHBI, KOJTbpadu, Oa-
KJIQKaHBI, IOJIOKH, KPACHBIH TIepell, TOMAThI, XPeH, pellbKa, CBEK-
J1a, yepemMyxa.
baktepununnoe geiictBue oBomed U (PPYKTOB
UCTIONB3YeTCsl TPHU  JIEYeHUM MHOTHX 3a00JIeBaHUM.
Hanpumep, 4eCHOK MPUMEHSIIOT IPH JIEYEHUN JU3EHTEPHH,
KaTapoB BEPXHUX JbIXaTeJbHBIX MyTei, BOCIIAIUTETbHbIX
3a00J7eBaHMil TOJOCTM pTa, a Takke B KauecTBe
npoWIAKTUKA TIPU  SMUIEMUSX Tpunmna. TomaTHHIN
U anejJbCMHOBBIA COKM  [OMOTai0T TMpHU  JIeYeHUH

MH(ULMPOBAHHBIX PaH U XPOHUYECKUX SI3B, TMMOHHBINA COK
— TIpY JIeUEHUH BOCTIATICHUS TJ1a3.



Kak yckopuTh MeTa00J1m3M
NpH H30LITOYHOM Bece

N30bITOUYHBIN BEC, TIOJHOTA U OXUPEHHUE SIBJISIOTCS OUYEHb
pacIpocTpaHEeHHBIMU B Hallle BpeMs siBiieHusIMUA. OHU BbIpaxa-
I0TCSI B OCHOBHOM B HApYIIEHUU XUPOBOro odmeHa. OpiHaxo,
K COXQJICHHIO, B HAUQJIbHBIX CBOUX CTa/IMSAX OXHPEHUE HE BOC-
NIPUHUMAETCS KaK OOJIE3HEHHBIN MPOIIECC, a PACIIEHUBACTCS KaK
COCTOsIHME YIIUTAHHOCTH, a MHOT/Ia Jake Onaromnonyuusi. 30bi-
TOYHBIN BeC HAKAIJIMBAETCs MMOCTENIEHHO, TTOHAYaITy MOJTHOTA He
0c000 Opocaercsl B Ila3a U e MOXKHO CIUCaTh Ha BO3PACTHBIC
U3MEHEHMU s, TI03JHee, MPY MPOTrPECCUPOBAHUM, OHA MOXET BbI-
3BaTh yJIBIOKY, a B PE3KO BBIPAXKEHHOU (DOpMe — UyBCTBO COXKa-
JICHU L.

CoBpeMeHHbIE YYeHble ClIeNald BbIBOM, YTO KHUPOBBIE
OTJIOKEHUsI Ha Taluu M Oellpax MOSIBISIOTCS YKe uepe3
3 yYaca IMocje TpuemMa THIM (paHee CYUTAIOCh, YTO
yepe3 10-12 wyacoB). IlpoBoasi wuccienoBaHusi, OHU
3aMeTWIM, YTO Yepe3 4Yac IMocje MpueMa BPEIHOU MHIIU
B JKMPOBbBIE KJIETKM YeJIOBEeKa MOMAJaloT Karuld Kupa 1
OTKJIa/IbIBAIOTCSl B HUX. Kak mpaBmiio, mocie yxkuHa Ha
tayu oTkJIagsBaeTcs S0 % creneHHoro. MIHBIME clIOBaMH,
eci ObLI0 yroTpedieHo 0Kosto 30 T KUPHOM MUIIN, MOKHO
OBITh YBEPEHHBIM B TOM, UYTO TJe-TO 2—3 YailHble JOKKHU
KUpa 0053aTENILHO OTJIOKATCS HA TAJIMH, €CITU JKe Che/IeHO



OOJIBIIIE, 3HAYUT, BCE OCTAJILHOE OCSIET Ha AroAulnax U
Oempax.

CoBpeMeHHO! HayKe U3BECTHO, YTO KJIETKH KUPOBOW TKaHU
B MPOOJIEMHBIX 30HaX OYEHb OBICTPO BOCIIPUHUMAIOT XKHP, TIepe-
HOCHMBIN C KpOBBIO. PaHee cuuTaiock, 4To :KUpOBasi TKaHb Mac-
CUBHO OTKJIQJIbIBAETCSI B OpPraHU3Me, TO eCTh SIBJISIETCSI CBOETO
pona «Jeno» XUpoBbIX BemlecTB. OaHako 310 He Tak! Kupo-
BOI TKaHU OTBEJCHA aKTUBHAsI POJIb B METaOOIM3Me — OHA T10-
DJIOIIAET XUP U3 KPOBU U 00pa3yeT ero B OCHOBHOM U3 YIJIEBO-
JoB. [TprunHbI U30BITOYHOTO Beca pa3audHbl. OIHU CTAHOBSTCS
TYYHBIMHU M3-32 TOTO, YTO MX NEPEKOPMUIIU B IETCTBE, Y APYTUX
MIPUYMHON TIOJIHOTHI SIBJISIETCS] HACIIEICTBEHHOCTD U T. JI.

ZKeHIMHBI TIOJTHEIT BO BpeMsl OEpEMEHHOCTH U TPH HeTipa-
BUJIbHOM NMUTAaHUU B STOT MEPHOJ MOTYT OCTaThCSl TIOJHBIMU U
1ocJie pofoB.

C nHacryruieHMeM KJmMMakca (B Bo3pacte okoiio 50 jiet) cHu-
KaeTcsl MHTEHCUBHOCTH IPOIECCOB METab0JIM3Ma, UTO TPU W3-
OBITOUHOM MUTAHUU TaKXke MPUBOIUT K MOIHOTe. [loaTomy keH-
IIMH C U30BITOYHBIM BECOM B HECKOJIBKO pa3 OoJIbIlIe, YeM MYXK-
YMH C aHAJIOTMYHOW MmpoOieMo. V3IuIHSS MoJTHOoTa HebJaro-
NPUSTHO CKa3bIBaeTCs HA paboTe cepilla U COCYIOB, MOpaxaeT
TieYeHb, BHI3bIBAET U3MEHEHHU I B CYCTaBaX 1 MO3BOHOYHUKE, TTPU-
BOJUT K J1a0eTy ¥ MHOTUM JPYTvM OOJIE3HSIM.

Yemanoeneno, umo 6 70—75 % cayuaes K odcuperuro

NPUBOOUM  HEBO30EPIHCAHHOCHb 8 ede, 6 pe3yavimaie
ueeo0 Hapyuiaemcst JUHAMHYECKOE DABHO8eCUe MeNHCOY



KOAUUECMBE0M NOCMYNArOueli SHepeull U HEp2o3ampamami
opeanuzma. /[okazano, umo u3NUHSS NOAHOMA U Xopouiee
300P08be HECOBMECMUMbL, NOIMOMY HEOOXOOUMO CHUNCAINb
9HepeemuueckKyl0 1IEHHOCTb pAuUoHd U  YEeAuuU8ams
9Hepeo3ampamvl 3 cuem  (PU3UUECKoll  HAZPY3KU.
Omom npoeeperHblii cnocod 6cez0a NpuHecem cambvle
NON0JICUMENbHBIE PEYNLINAMBL.

B Hame BpemMs MoOAHBIM CcTajlo ronojaHue. Meton
JIEYEHU S TOJIOIOM CYILECTBYET, OJHAKO OCYLIECTBIIATH €r0
HY’)KHO IOJ KOHTPOJIEM Bpaya. YYEHBIMU YCTAaHOBJIEHO,
YTO TMPH TOJOAAHWM WAET TOBBIIICHHBIM pacraj OeKoB
B OpraHu3sMe, B KpOBU YMEHBINAETCA COAEpKaHUE
XOJIECTEpUHA, 3HAYMTENILHO MOHMKAETCSl YPOBEHb caxapa,
MOBBIIIAETCSI YPOBEHb MOJIOYHOM W MOYEBOM KHUCIIOT,
NajJaeT CoAepKaHWe KasblMs, Kajausd U MarHus. Moxker
Pa3BUTHCA TMIIOTOHUS, APUTMHUS CEPALIA, MAJIOKPOBHE.

B nocnenHee BpeMsi MHOTME KEHIIUHBI OTAAIOT MPEanoyTe-
HUE Pa3IMYHOIO poja JUETaM — AHIJIMICKOW, KOCMETUYECKOU,
OBOIIIHOM 1 J1p. HekoTopele ycTpauBaioT royiofHble 1HU. Bee atn
MeToAbl JaloT 3(PQPEKT pe3koro noxyaeHuss. OQHAKO HE CTOUT
3TOro Jenarh! Pe3kasi morepst Macchl Tejla OTPULIATEBHO CKa3bl-
BAETCsl HA BHEIIHOCTU: KOXa TEPSIET JaCTUYHOCTD, MNIAJKOCTb,
TIOSIBJISIIOTCSL MOPIIHBI, OOBUCAET MOIOOPOIOK U T. 1.

He npeBbinaiiTe KaJTOpUHHOCTD pallMOHa, JOOMBATECH,
9TOOBl SHEPrUs, MOCTYIAIIass B OPraHU3M C MHIIEH,
COOTBETCTBOBAJIa SHEpro3arparam, U COOMIOANTE 3010TOE
NPaBUJIO KYJIMHAPUU — BKYCHO, IIOJIE3HO, MAJIOKAJIOPUITHO.



[opa3no Gonee HagEKHBIM CITOCOOOM M30aBJIEHUST OT WU30bI-
TOYHOT'O Beca sIBJISIETCS CUCTEMAaTHUECKOe MTPABUIIbHOE MTUTAHVE.
BbICOKO€E KauecTBO MUTAHUS U €ro MOJIHOLEHHOCTh JOCTUIAI0T-
Cs1 TIyTeM HCIIOJIb30BaHUsI Pa3HOOOpa3HbIX MPoayKToB. Heol-
XOOUMO TOJIBKO, YTOOBI MX KOJMYECTBO MPABUIILHO J03UPOBa-
nock. Celiyac B OOJIBIMMHCTBE CTPAH MHUpa HauOoJee pruemie-
MbBIM CUMTAETCS 5-pa30BbIi PEXKUM MHUTAHUS, TIPU KOTOPOM -
11y MPUHUMAIOT B IHEBHOE BpeMsI yepe3 Kaxkiple 2—3 vaca. [le-
JIO B TOM, YTO 3a TaKOKM IPOMEKYTOK BPEMEHH IepeBapuBaHue
B OCHOBHOM 3aKaHYMBAETCSI ¥ BHOBb TOSIBJIsIETCS anmeTut. [1pu
9TOM MCKJTI0OYAETCS TIeperpy3Ka KenyiKa, IPeK paraTcs roJIoB-
HbIe OOJIN.

YV nonHeomux Jmofed, Kak IPaBWIO, IOHMXKAETCs
paboTOCIIOCOOHOCTh,  OBICTPO ~ HACTYMaeT  YTOMJICHHUE,
BO3HUKAIOT pa3jMyHble HeJoMoraHuss u Oone3Hu. Bcee
3HAIOT, YTO W3JIMIIECTBA B €€ BPEIHBI, HO JaJIEKO
HE KakIOMY M3BECTHO, YTO €CJIM €KEIHEBHO ChelaTb
mumare 100 r x71e6a, To MpU CKJIOHHOCTH K MOITHOTE 32 [0
MOXHO Mpu6aBuTh 7 Kr. K coxaneHuio, NpiBbIYKa IVIOTHO
o0eaTh y MHOTHX CKJIaJIbIBaeTCsl C JIeTCTBA, a HAUMHAETCS
BCE C POIUTENBCKUX YTOBOPOB, KOTOpBIE B pe3ysbTaTe
MOTYT OOEpHYTHCS OOJBIIMMH HEMPUATHOCTSIMU.

Eciv Bbl IpUHSAIM pEeLIEHHE HavaTh [TUTATHCSA PABUIIBHO, TO
00513aTeJIbHO MPUIEPKUBANTECH HEKOTOPBIX MPABUJI, YTOOBI I10-
XyJEHHE ITPUBEIIO K MOJIOKUATEIBHOMY PE3YJIbTaTy, & HE BbI3bIBA-
JI0 9yBCTBO T'0JI0JA U Pa3apaKUTENbHOCTH. Tak, YTOObI COPOCHTH



JIMIITHUIA BeC, BOBCE He 00s3aTeNIbHO TIO/ICUMTHIBATH KAJIOPUU U
OTKa3bIBaThcsl OT efbl. HeoOXomuMo MpoCTo CKUrath OOJbIIe
KaJlopui, 4eM ynotpeosnsars. Hanpumep, 3a 1eHb BaMK Chele-
HO 1500 kkan, a B pe3yibTare 3aHATANA (DUTHECOM UCTPAYEHO
2000 kxan. Takoii 6asiaHC CHIEIMAIMCTH HA3BIBAIOT CAMBIM ITpa-
BWJIBHBIM U O€30TIaCHBIM.

Kak  mpaBuno, oOTka3 oOT  eabl  BBI3BIBAET
Pa3apakUTeNbHOCTh,  IUIOXO€  HACTPOEHUE,  HU3KYIO
paboTOCTIOCOOHOCTh M IPUBOJMT K BSIOMY METa0O0NU3MY.
HeoGxonumo BeIOMpaTh MPOMYKTH C HU3KOW IJIOTHOCTHIO
Kajopuil (oBomM, (PyKThl) W ymnoTpeOnsaTs Omoga B
MaJICHPKUX TOPLHUAX. MOXHO YBEIMUYHUTh YIoTpedieHne
Opokkoy ¥ ninuHaTa. OHK cofiepKaT MOYTH ITOJTHBIA HAOOP
BUTaMHHOB U ITOJIE3HBIX MUHEPAJIOB, HA HEKOTOPOE BpeEM
YTOJISIIOT YYBCTBO TOJIOAA, YJIYUIIAOT COCTOSIHUE 30POBbs
¥ MPOIeCChl MeTaboIM3Ma.

Cywecmeyrom npooykmol NUMAHUS, KOMOpble He
MOALKO He 000a8Asion OONOAHUMENAbHO20 6ecd, HO U
coicuzarom aumiHue dycupol. Hanpumep:

Ocmpuie cneyuu. OHu NOMOAIOM CHCUAMb IHCUPbL, MAK
KaK 3acmaensiiom Opeanudm MmpyoumsCs, YCKOpsis mem
CaMbIM MEMAOONUZM.

beakoeas nuwia. beiku seasiomcsi  HeoOXOOUMOTL
OCHOBOI 051 06paszoearus Moty Yem b6onvule mMoluieuHas
macca, mem Oonvule cocueaemcsi JHcupos (Oadxce npu
omovixe). Kpome mozo, 0ns yceoenuss 0enkos Opeamusm
mpamum 6onvute KAA0pull, Uem 0Nl YCBOeHUS Y2Ae80008



u orcupos. Takum obpazom, Oenkoeas nuwa makdice
nomozaem Coycuzamv  JHcupol.  Jlymmumu  UCMovHUKaMu
benxos searsiomcs uHoelika, Kypumasi epyoxa, suvHble
benxu, poloa.

Moaounvie npooykmui.  HedicupHvle — MOa0uHbIE
NPOOYKMbl He MOAbKO CHADHCAIOM OpP2aHU3M KAAbUUEM,
HO U YBEAUUUBAION KOAUUECTNBO 20PMOHA KANLUUMPUOAQ,
KOMOpblli 3ACMABASien KAEMKU CHCU2AMb O0able JHcupa.

Kopuua. Ilposedennvie uccnredosanus nokazanu, 4mo
Yyemeepmov  UALHOU NONCKU KOPUUblL, CBEOAeMOl 80
8peMsi npuema NUWU, nomozaem Yceausams caxap oonee
3ppexmusHo U CHUMCamev €20 YpogeHb 8 KpOoBU, UMO
OUeHb BANCHO, MAK KAK BbICOKULL YPOBEHb CaAXapa 6 Kposu
npUBoOUM K 00PA308AHUIO 8C€ HOBLIX U HOBbIX HCUPOBLIX
omaodcenuii. Kopuuy makdice MONCHO UCNOAL30BAMb U
émecmo caxapa — y Hee HAMYPANbHblLl CAAOKULL BKYC.

I'peiingpym. Coepemennvle UCCACO00BAHUS  YUEHBIX
NOOMBEPHCOAIOm, Mo eCAl € KaHCOblM NPUEMOM NUUU
PeYASPHO  YnompedAsimb NOAOBUHKY  2pelinghpyma  uiu
150 2 e20 coxa, mo 3a 14 Owneli ModxcHo noxyoemo
Ha 2 ke. [leno 6 mom, umo epelingppym cHudcaem
YPOBEHb  UHCYAUHA U, COOMBEMCIMEEHHO, YMeHblUlaem
annemum u Jcenamue 4mo-auoo eule nepexycums. Hem
MeHbUle XOuemcsi ecmv, Mmem MeHblle HAKANAUBAEmcs
Kanoputi, mem 00avlie Mmpamsimcst yoice HaKONAeHHbLE, YO
npusooum k cHudicenuro eeca. Cok epeiingppyma MOICHO
CMeEWUBamMs ¢ COKOM AUMOHA UAU ANENbCUHA U NUMb,
umo oyoem OONOAHUMENLHO CNOCOOCMBOBANb OUUUEHUIO
Op2aHU3MA OM WNAKO8 U YKPENAEHUIO UMMYHUIMema.



Beaenvlii  wail. 9mo  pacmenue He  MONBKO
npedomepawjaem — 00paz’oéamHue  paKoevixX  KAEMmoK
U nomozaem npeoOMEpPAMUMb  CEPOEUHO-COCYOUCHIbIE
3a001e8aHUs1, HO U ONA20MBOPHO 8AUSIEN HA NPOUCXOOsIUUE
8 Op2amu3Me nPoUeccvl MemadoNU3Mda.

Booa. Ecau ynompebasmv HeOOCMamouHo 800bl,
noxyoems 6yoem HamHozo mpyoree. Hexeamxa scudxocmu
8 Opeamuzme 3ameonsiem NPOUeccbl MemadoIUsMd, 4mo
MOdKCen NPUBECHIU K CHUIICEHUIO YPOBHSL 21HI0KO3bl 8 KPOBU,
201080KPYIHCEHUIO U CAAOOCTIU.

[Mumy HEeoOXoAMMO MpPUHMMATh HE MeHee 5 pa3 B
neHb. [luTaHue JOMKHO OBITH APOOHBIM, C TOBBIIICHHBIM
COJIEpXKaHUEeM KaJlusl U CO 3HAYMTEJbHBIM OrpaHUYEHUEM
KAJIOPUAHOCTH, [UISl 4Yero cjaeayeT MUHHMHU3HPOBAThH
noTpebieHne CIaKNX MPOLyKTOB.

Xopolmm croco6om O0OpsObI C MOJTHOTOW SIBJISIETCS YaCThIU
npreM HeOOJbIIUX TIOPLUI HEKAIOPUIHOM ruiu: 5—6—9 pa3 B
CYTKH PeryJIsipHO, B ONpe/ielieHHble Yachl. HeoOXonmmo ncKITo-
YUTh W3 MEHI0 OJofia, OoraThie YIrIeBOAAMH: MYyYHbIE, KOH/IHU-
TepPCKUe U3/IeNus, CIAJIOCTH, BapeHbe, OTPAHUYUTh KapTodeb,
XJied M Kald, COKpaTHTh JI0 MUHAMYyMa YIOTpeOJIeHre caxa-
pa. 3aTo cBex¥e OBOIIW: IIOMUIOPHI, OTYPIIbI, peIUcC, Kabauku,
THIKBY, OETOKOUaHHYIO M IIBETHYIO KaITyCTy, KHUCIIble (DPYKTHI U
SITOITBI — MOJKHO €CTh CKOJIBKO YrogHo. OHU MaJIOKAJIOPHIAHBI 1
OBICTPO BBI3BIBAIOT YYBCTBO HACHIIIIEHUs. B canmartsl Hajo noOaB-
JIATb 2—3 JIOKKHA PACTUTENBHOrO Macnia. Jlydiie Bcero oBomm
€CTh CHIPHIMU. B CBIpBIX OBOIIAX U (PPyKTaX COAEPKUTCS TapT-



POHOBAs KMCJIOTA, MPENSATCTBYIONIAS TPEBPAIIEHUIO B OPraHu3-
M€ YITIEBOJIOB B JKUPBI.

IIpu uzbbimourom eece MsCo U poidy PEKOMEHOYEmcst
ynompeonsimo 6  eapeHom  eude. Bce conenvlie u
ocmpwvle 041004 U NPUNPABLL, B030YNCOAIOUUE ANNEUIM
U  BbI3LIBAIOUUE  HCAHCOY, OONNHCHBL UCKAOUANBCS U3
pauuona.

B opeanuzme myunozo uenosexa Kpome auuiHezo jxcupa
MHO20 U AUMHEL HCUOKOCU, 34 CUem KOmopoli eue bonee
YBeAUUUBAeNcst Macca mend.

YacThlil TpreM HeOONBIIOro KOJMMYECTBA MUY TPEeIoTBpa-
IIAeT TMOBHIIIEHUE YPOBHS JKMPHBIX KUCJOT B KPOBH, CIIOCOO-
HBIX PUBECTH K HAKOILJICHUIO KUPOB B APTEPUSIX U MOBHIIIEHUIO
yPOBHsI XosectepuHa. Kpome Toro, MHOropa3zoBoe nuTaHue 1aeT
BO3MOKHOCTh OPTaHU3MY YCBauWBaTh MUIIy ¢ OoJbIeit 3¢ dek-
TUBHOCTBIO, CHUXKAET amreTUT, CIIOCOOCTBYET pabOTOCOCOOHO-
CTU Y SHEPTUYHOCTH.

AHIIMICKME TUETOJIOTY AOKA3aiM, YTO MHUILY JIyYlle
BCEro MpUHUMATH 9 pa3 B AeHb. [1o ux MHeHMIO, HeOOJIbIIINE
M 4YacThle TPUEMbl THUIIA TTOMOTAIOT CTAOMIM3HPOBATH
JaBJieHWe, CHU3UTh YPOBEHb XOJIECTEPWHA, YCKOPSIOT
MeTaboIM3M M CIIOCOOCTBYIOT —TOXyAeHHio. B xoxe
9KCIIEpUMEHTa C ydyacTheM Oojiee IBYX THICSY YeJIOBEK
u3 fnonun, BemukoOpuranuu, Kurtas u CIIA yueHbie
BBISICHWIM, 4YTO Te, KTO el MeHblne O pa3 B
neHb, Becuwam Oombiie. Kpome Toro, y 3tux Jmozmei
OBLIM 3HAYMTEJIBHO BBIIIE IIOKA3aTeId CUCTOJIMYECKOIO



ApPTEPUAJIBHOI'O NABJICHUS.

Crporuil KOHTPOJIb 32 MOTPEeOICHUEM MU HEOOXOAUMO CO-
JeTarh C CUCTeMaTHUECKUM HaOJToieHreM 3a Maccou tenia. Hop-
MaJIbHBIN BEC SIBJISIETCS OIHUM U3 BaXKHEHIIMX MIOKa3aTesiel 3/10-
poBbsi. [Ipy U30BITOUHOM Bece HYKHO MOCTETIEHHO JOOMBATHCS
€ro CHUXkeHus B cpegHem Ha 1 kr B Hezmemo. Eciu macca Tena
OCTaeTcs MpeXkHel, 3HAUYUT, HeOOXOIMMO TIPOBECTH Pa3rpy304-
Hble JHA. OHM CMIOCOOCTBYIOT IEPeCTpoiKe MeTaboIM3Ma 1 MO-
OWTM3AIIUY JKUPA U3 «JIeT0». Pa3rpy304Hble JHU JTy4Ille MPOBO-
IuTh 1-2 pa3a B Helelo, HO MPU STOM HaJ0 IOMHUTb, YTO OHU
HAPYIIAIOT MPUHIUT COATAHCUPOBAHHOTO MMUTAHUSL.

Y eac nenpemenro noayuumes uzoasumvbCst Om AUUHe20
eeca, ecau Oyoeme c1e008anb NPOCMbIM PEKOMEHOAUUAM.:

1) He HyscHO omKazbleamvbCsi Om 3a8mMpaka, 6edb 6
meueHue OHsl 8bl CMOXNCENe NOMPAMUMe AUWHUE KANOPUL.
A 80m NAOMHDBIL YHCUH 00SI3AMENLHO OMAONCUMNICS 8 BUOe
JHCUPA, NOIMOMY U HYNHCHO «3A6MPAK CBECMb CAMOMY, a4
yorcur omoasams eépazy». Hy a ecau cepvesrno, mo eeuepom
nocmapaimecv He Yynompeonsims KaA0putiHble NPOOYKMbl.
Lllokonad u nupodicHvle ayuute 8cez0 Cvedamsv 6 Nnepeol
NoAOGUHE OHSL;

2) He cnredyem numv Ha 3a6mpax GpyKmosvle COKU,
KYNAeHHble 8 Mda2a3UHe, — OHU COOepIHCam MHO20 caxapa.
Jlyuwe omoasamuv npeonoumerue 080UHbIM COKAM;

3) He nyoicro 2on00ame. Opearu3m He 3HAEM UCHUHHBIX
npuuuH 20100a. 4moobvl coxparums Hcu3Hv, OH HAUUHAEM
omkaadeleams Jcupvbl npo 3anac. He cmoum oaeamo



meny nooo 3anacamvcs xHcupom. Jlyuuwe ecmv moezoa,
K020a 603HUKAEM YYECME0 201004, Ynompeonsist npu Smom
MANOKANOPUTIHBIE NPOOYKMbL;

4) caedyem NOMHUMbB, UIMO OCHOBHLIMU NPOOYKMAMU
0ns  Jcenaromux noxyoems  seasiiomest  ogoug.  OHuU
MANOKANOPUTIHBL U O02aAMbL NUMAIMENLHBIMU 8EUECBAMU,
KOMopvle NOMO2AION Gbl2Asl0emb U UY8CMB08AMb Ce0si
XOpowo;

3) canamol ayuuie 6cezo 3anpassims AUMOHHbIM COKOM
U HEHCUPHBIMU COYCAMU, d He MAIOHE30M U CMEeMAaHOIL;

6) HeOOXOOUMO MUHUMUBUPOSAL Ynompeonenue makx
HA3bIBAeMbIX ObICPLIX Y2ne60008 — MYUHO20 U 6Ce20,
umo codepaycum caxap, a makdice Kapmoghensi (0COOeHHO
JHcaperoezo) u 6enozo WAUPoBaHHo20 pucd,

7) HyorcHo numo 800y (6—8 cmakarnog 6 denv). Hmenno
800y, a He uaii uau Koge.

YroObl  JOOUTBCSA — ycriexa W TOXYIeTh, JHETY
clieayeT coOmoaaTh NOCIe0BATEHHO U IIEJIEYCTPEMIICHHO.
['maBHOE TpeGoBaHNEe — MEHBIIIE €CTh U OOJIbIIE JBUTAThCs !

B 60pbOe ¢ M30BITOUYHBIM BeCOM OOJIbIIIOe 3HAYEHHE UMEIOT
NIPABWIBHBIA pexuM JHS U usndeckass Harpy3ka. OHU MOBbI-
MIAI0T OKWCJIUTEJIbHBIE MPOIIECCHl B OPraHU3Me 3a CUET YCHuIle-
HMS Ta3000MEHa M CIIOCOOCTBYIOT OOJjiee SHEPrUYHOMY yasie-
HMIO TIPOIYKTOB 0OMeHa. Kpome Toro, mojie3Hsl Maccax M 370-
POBBIIA COH.

Con  cuudxcaem u3Obimounsvlli 8ec. B nacmosuee
8peMsi MHO2Ue YUEHble YBEPEHbl, UMO XOPOWUIl COH



SBNSEMC  BANCHOU UACMBIO NPOZPAMM NO  CHUNCEHUIO
eeca U OONNCEH  YUUMDBIBAMbCS NPU  COCMABNEHUU
nAaHa N0 NUMAHUIO U YGeAUUEHUI)  (PU3UUECKOL
Hazpysku. Tloayuenvt OdocmogepHvie OaHHble O MOM,
umo NAOXOU COH  Ccnocoocmeyem HAOOPY — AUlUHE20
seca. Hedocmamox omovixa cmumyaupyem nompeonenue
Oonvllezo  Koauvecmea edvl, a MAaKdce NPUBOOUM K
PoCmy pezyaupyrouux annemum 20pmonos. Muozue epauu
HACMAUBAOM HA MOM, MO XOPOWUIL COH  OOANCEH
cmams  uacmeio  00pa3a  JHCU3HU, XOMsi MPAOUUUOHHO
BHUMAHUE MO0ELl KOHUEHINPUPYEMCSL MOAbKO HA NUIMAHUU U
PusuUecKoti aKmueHoCmi.

[TpomomKUTETLHOCTD M KAUECTBO CHA BIIUSIOT HA MOTEPIO JKH-
POBOW Macchl y JIOJEH, yJacTBYIOIIMX B IPOrpaMMax Io CHM-
*eHuIo Beca. /{7151 mpoBeeHu sl SKCIIepUMeHTa YYaCTHUKY ObUTN
pacripefiesieHbl TI0 TPyMaM Mo MPUHIIUITY MPOJOKUTETBHOCTH
CHA: JIIOIY OHOW TpyNIbl Cliayid 5,5 yaca B CYTKHU, a APYrou —
8,5 vaca, u Tak Ha npoTsikeHuH 14 nHeil. OTHOBPEMEHHO BCe
YUYaCTHUKH ObLIM OrPaHUYEHBI B CYTOUHOM MOTPEOICHUH UM
Ha 660 kkais. Te, kto cnan juib 5,5 yaca, norepsuid Ha S5 %
MEHBIIIe JKUPOBOU TKaHH U Ha 60 % Oobilie Oe3:KUPOBON MACCHI
TeNa, 9YeM Te, KTo craji 8,5 dyaca. OHM Takke UMeJId MEHee I0-
3UTHBHbIC U3MEHEHUsI B YPOBHSX METa0OIMUYECKUX TOPMOHOB.
HecmoTpst Ha oTepio MpUMEPHO TpeX KUJIOrpaMMOB Beca B Te-
YeHMe JIeYeHUs B KaXJOW rpymre, oOIas morepsi B SHEProro-
TpebieHun y cnaBmmx 8,5 yaca Obuta 1039 kkau, a y craBmmx
5,5 vaca — 537 KKaj. DTO O3HAYaeT, YTO HEJOCTATOK CHA 3a-



CTaBJISIET OPraHU3M «KOHCEPBUPOBATH» TOJIE3HBIN C TOUKH 3pe-
Hus sHepruu xkup. Kpome toro, Te, KTo Hegocnai, CTpagaiy ot
YYyBCTBA rojiofia M3-3a BHICOKOTO YPOBHSI TOPMOHA I'PEIMHA. DTOT
TOPMOH MOXET 3aJIEP’KMBATh CTOPAHUE KU POB, 4 YYBCTBO rOJIoNa
CMOCOOCTBYET HapyIleHuIo ueThl. [ToaTomy BceM moasaM Heoo-
XOJIUM 3[0POBbIN, KPENKHUKA U MPOJOKATENBHBIA COH!

Janee eawemy enumanuio npeonazaemcsi Ouema,
uu, npasunvHee oyoem cKazame, pedicum
NUMAHUsL, OCHOBAHHBUL HA  CNOCOOHOCMU  OP2AHU3MA
CaMOCMOSIMENbHO — CHCU2AMb  AUWHUIE  Jicup. A camoe
NPUsIMHOe, YUMo npu SMOM COPOULEHHDIL 8eC He BEPHENCSl,
MAaK Kak 8 Xole 3Mmoz0 YHUKANbHO20 00paza NUmarus
COHCULAIOMCS. KANOPUU, 4 He NPOCMO 8bl8OOUMCS NUUHSIS
JHCUOKOCMb U3 OP2AHUBMAL.

Baoicrii npunyun nawezo numanus — uacmaule npuemMbl
RUWU.: 00S3AMENbHO OONHCHO OblMb 3 NOAHOUEHHBIX NPUEMA
u oea nepexyca. OOHako uyoec He Ovleaen, NOIMOMY OmM
HEKOMOpbIX NPOOYKMO8 8ce dHce NPUOemcs: OmKaA3amuCsl,
a UMEHHO: aAKOo20Ab, 6blNeuka U CAadoCmu, caxap,
pazauumnvle Koabacvl u noaygPabpukamsol.

Hauunamo smy ceoeobpastiyio ouemy MONCHO 8 M000T
O€eHb, B6AMNCHO UL COON0O0AMb  CACOYHOWUIE NPUHUUN.
6 nepevix 06a OHSL YNOMpPeOAsimb NUUY C 6bICOKUM
cooepaicaruem y2ne80008 (Kauu, ceexcue ppykmol u 1200bl,

cyxoppykmol), 6 caedyoujue 08a OHS — NPOOYKMbl,
boeamvie Oeakom (Msco, pvloa), U 080UU, A 8 OCHABUUECS
mpu OHsS — 6ce Gblilenepeuuciennoe ¢ 000aeaeHUem

360])06be Hcupoe u macaa. Ocoboe eHuUMaHue cmoum



yOeaums Kaemuamie, maxK KAk UMEHHO OHA NOMOzaem
NOO0EPIHCUBANDL HOPMANLHBIL YPOBEHb CAXAPA 6 KpPOsU,
6CNNECK  KOMOPO20 MOJCcem Oblinb  6bl36AH  OOUNbHBIM
ynompeonenuem y2nee0008.

Huowce e6vl Haiideme npumeproe menro Ha 28 Owell
Cc peuenmamu Ha Kaxcovlii OeHvb. Taxoil payuown
NUMAHUSL He SIBASIEMCSt  €OUHCIBEHHO BO3MONCHbIM —
npu Jicenanuy ar000i NPooyKm Modxcent Oblmb 3aMeEHEeH
Ha pasHoyenmbvlll. Irasnoe, umodvl 6am HpPABUNOCH 6Ce,
umo 6wl edume. Bedb moavko maxk @vl cmodiceme
yoeoumvcs, umo maxKoe NUMAaHue — 3MoO He NbIMKA,
a .nezkoe OezpaHuueHue ¢ OMAUYHBIM —pe3ynomamom!
Ymobvl 6am OblL10 Npowe OPUCHIMUPOBAMbCS, HUNCE
npuseden CNUCOK mex NpoOYKmMos, KOMOPbIMU MONCHO
3aMeHumv» mo, umo eam He no Oyuie. Yenegoowl:
PIUCAHOTL XN€0, MIOCAU, NUEHUUHbLIE OMPYOU, 3ePHOBOIL XA€0,
08CSIHKA ObICMPO20 NPULOMOBNEHUS, SIONOKU, AOPUKOCDI,
Kueu, 600bl; OONYCMUMbL: 2PEHKU, MAKAPOHbL, SUMEHHDIL
xne6. beaku: colp, meopoe, sliya, PANCEHKA, MOAOKO,
tioeypm, mpecka, Kaabmapol, Kpegemxu, NAAMYc, NOCNHble
20650UHA, GeMMUHA U OAPAHUHA, KYpuua, UHOeLKA,
CMemawa, npocmokeauid, nAaeneHvlil Ccolpok. Xupol:
aBoKado, MUHOANL, OPA3UNLCKUe opexu, PYHOYK, apaxuc,
0NUBKOBOE, APAXUCO80€, KYKYPY3HOE U NOOCONHEUHOe
macno.



MeHnro Ha 28 nHen

1-11 neHb

3asempaxk pucoBas kaia + QpPyKThl + Koe
Ilepexyc anenbcuH

00e0 oBcsiHas Kallla ¢ Kyparoi v u3ioMoM
Iepexyc rpeiindpyT
Yorcun dppyxrosoe mope

Ecim mepen HavyanoM TNPUTOTOBIICHUS JOOABUTH K

PUCY HEMHOTO KYpPKYMbI, TO OH TNPHOOpETeT KPaCHBbIN
30JIOTUCTBIN OTTEHOK — 3TO OY€Hb ANMETUTHO.

PucoBas kama

300 ma 600b1

100 2 pucosoii kpynwi
Conwb no exycy

1. BeblnbTe KpyIy B KacTpIOi0 MYJIbTUBAPKU U 3aJIelTe BO-
TIOW.

HemHoro noconure 1 nepeMenianre.
2. YcranoBute pexuM «I'pedka» U rOTOBbTE /10 OKOHUAHUS



pexuMa.

BJ'[IOILa, IIPUT'OTOBJICHHLIE B MYJIbTUBAPKE, IMOJIYYalOTCA
BKYCHBIMH U TIOJIE3HBIMH, K TOMY Xe caMm mpudop
COKOHOMMT YIMY Balllero BpeMeH!. VIMEeHHO TI03ToMYy st
NPUTOTOBJICHUsI HEKOTOPHIX OJIOJI W3 HAIIero MEHIO MBI
OyIeM UCIIOIb30BaTh STOT UyI0-TIpUOOp.

OBcsiHas Kala ¢ Kyparom 1 u3ioMoM

300 mn 600w1

100 2 oscsiHoti kKpynol
50 2 kypazu

30 2 usroma

Conb no exycy

1. BeblnbTe KpyIly B KacTpIOi0 MYJIBTUBApKU U 3aJIeUTe BO-
Jou. HemHoro noconure u nepeMernamnre.

2. YcranoBute pexuM «I'pedyka» U rOTOBbTE 10 OKOHYAHUS
pexuMa.

3. IlpomoiiTe 1 U3MeNbUUTE Kypary U U3I0M.

4. INocrne 3ByKOBOTO CUTHAJIA T0OABbTE K Kallle CyXO(PYKTHI,
BCE XOPOIIIO NIepeMelanTe U AaiTe OMoay HACTOATHCS B PEKUME
NIOZIOrPEBA OKOJIO 5 MUHYT.



PpyKTOBOE MIOpPE

1 nepcux
1 aoaoko
1 causa

1. ®pykTHI OOMOIITE, YIAIUTE U3 NIEPCUKA U CIIMBBI KOCTOUKH,
U3 s0JI0Ka — Cep/IeBUHY.

2. Ipormyctute Bce GPYKTH Uepe3 MICOPYOKY MM U3MeEITb-
yute B OJieHepe, epeMeliainre.

[Mone3Hslil ¥ BKYCHBIN cioco0 ynotpedneHust (ppyKToB
— 9310 (pykroBoe Imope. B Hem comepxarcs
HAaTypaJbHble ~ PACTUTENIbHbIE  BOJIOKHA(IIPEOUOTUKN),
KOTOpble CTUMYJUPYIOT POCT 370POBOM MUKPODIOPHI
KHUIIEYHHKA, YTO OYEHb BaKHO I Metadoni3ma. [Tpuuem
MMEHHO W3 MIOpe OpPraHW3M YCBauWBaeT OOJBIIYI0 4YacTbh
IIUTATEJIbHBIX BEILECTB.

[MonynsapHell (PpyKT MHOIMX OUeT — Ipeundpyr —
CIOCOOCTBYET YIY4IICHUIO MUIIEBAPUTEIBHOIO Mpoliecca.
B HeM cozmepkHTCA MHOrO KJIETYaTKM M COBCEM MAJlo
kasopuii: B 100 r — Bcero 35 kkai. ['peindpyT MOXHO
€CTh XOTb KaXAbl JAeHb. Briounte >3TOT (PPYKT B
Haily cOalaHCUPOBAHHYIO AMETY, BKJIIOYAIOIIYI0 TaKXke U
peryjspHble (pU3MUYEeCKUE YIPaKHEHWs, U pe3yJbTaT He
3acTaBUT kAaTb. OJHAKO MMEWTE BBUJY: BCEBO3MOKHbIE



TaOJNETKU U BHITSKKU U3 FpedndppyTa HUKOrJa He OyAyT Tak
K€ TOJIE3HBI, KAK CBEXUI (PPYKT WM COK U3 HETO.

VikuHaTh Ha0 He nosjaHee 19 yacoB, HO eciaM ToJox
MelllaeT YCHYTh, MOXKHO Tepe]] CHOM CheCTb SIOJIOKO WU
BHIMUTh Kedupa. Takol pekuM NUTaHUS JIOCTATOYHO
’KECTKUH, U IOPOI MPOXOIUT IO UM JBa, [IOKAa OPraHu3M
K HEMY IIPUBBIKHET.



2-i1 1eHb

3asmpak rpeuHeBas Kama + XJeOIpl U3 MyKd rpyooro mo-
Mosia + yaii 6e3 caxapa

Ilepexyc xuBu

Obe0 TiieHHas Kala + YepHOCIMB + Jail 0e3 caxapa

Ilepexyc 6anau

Yorcun dpykroBbiii canar

I'peuneBas kama

300 mn 600b1
100 2 epeunresoti kpynwl
Conb no exycy

1. BepinbTe Kpyny B KacTpIOio MYJIbTUBAPKU U 3aJIeUTe BO-
noi. HemHoro rocosute 1 nepeMenianTe.

2. YcraHoBuTe pexum «I'pedka» U rOTOBBTE 10 OKOHYaHMS
pexuma.

s metabonu3ma OCOOEHHO BaKHBI TAKHME BUTAMHUHBL,
Kak TWaMuH (BUTamMMH B;) uw HuanmuH (BUTaMUH
B,). IlepBblii yuyacTByeT B OOMEHE YIJIEBOJOB, BTOPOIi
HYXeH I (PyHKIIMOHUPOBAHMUS TIPOIIECCOB OKHUCIICHUS
B opraHm3me. HexBaTka S3THX BHUTAMHUHOB BelleT K
HApYILICHUI0 OOMEHHOTO Tpoliecca.



Brxiiounte B CBOM palMoH MPOMYKThI, COAEpXkaliye
THAMUH Y HUAIMH (IpevHeBasi, OBCSIHasI, MMIIIEHHAs KPYIIHI,
rOpOX, OTpyOH, COsl, IIIMHMHAT, MOPKOBb, CBHUHAs TICUCHD,
aHaHac, ¢aconb), WIM JONOJHUTENbHO TPUHUMANTE
KOMIUIEKC BUTAMUHOB IpyIsl B.

IImennaa kama

300 ma 600b1
100 2 nuwennoii kpynol
Conw no exycy

1. Kpymy npomoliite 1 061aiiTe KUISITKOM.

2. IlepechinbTe B KaCTPIOIIO MYJIbTUBAPKU U 3AJIEUTE BOJIOM.
HemHoro noconure u nepeMerianre.

3. YcraHoBute pexum «I'peuka» M rOTOBBTE 10 OKOHYAHMS
pexuma.

PpyKTOBBIN CAJIAT

1 xusu

1 6anan

1 si0n0K0

2 cm. a. meda

1. KuBuU ouncTHTE OT KOXKYPbI M HAPEKbTE KYOUKAMH.



2. banaH ouMCTUTE U HAPEKBTE TOTYKPYKUSIMHU.

3. SI6710K0 OUMCTUTE OT CEMSIH U HapeKbTe HEOONBIIIUMU KY-
OUKamH.

4. Ilepenoxure Bce MHTPEIUEHTHl B MUCKY U 3allpaBbTe Me-
JIOM, TIepeMeIIIainTe.

Tpu scenanuu 6 canram mMoHICHO 000ABUMb HEMHO20 KOPULBL.

XJ1eO11bl U3rOTaBIMBAIOTCS IPEUMYIIIECTBEHHO U3 MyKHU
HU3KHMX COPTOB, KOTOpasl TOpa3io MOJe3Hee MIIEeHUIHOH
MyKH Bbiciiero copra. [Ipu 3ToM xneOusl ObIBAIOT U3
pa3IMYHbIX KpyI: TPEYHEBOW, KyKypy3HOH, PpHCOBOMH,
staMeHHOM. OHU COXPAHSIOT Bce BUTAMHUHBI U MUHEPAJIbI,
KOTOpble YHUYTOXAIOTCS TpPU W3rOTOBJIEHMM XJieba u3
OOBIYHON MYKH.

bnaronaps UCIIO/Ib30BAHUIO rpyooii MYKH,
COXpaHSIONIeN pacTUTESIbHbIe BOJIOKHA, XJIeOlbl OOrarhl
KJIETYAaTKOM, KOTOpasi MPOCTO HEOOXoAMMA IJIsi XOPOILETO
Metabomm3ma. [yiss  cpaBHeHWs:: 4YTOOBI  BOCIIOJHUTH
CYTOYHYIO TOTPeOHOCTh Oprann3Ma B Kietdatke (25-30 1),
HEOOXOIMMO ChECTb Ha BHIOOP: 6 OyXaHOK p:KaHOTO XJieha,
2,5 KT KarycTsl, | KT OBCSIHKH, 3 KT TPeYHeBOM Karu. JInbo
xke Bcero 100-150 r xsebues!

Kak mnpaBuio, xopoluee 310pOBbE CONPOBOXKIAECTCS
HOpPMAaJIbBHBIM BECOM M KpacuBoil (purypoil. JluimHuii Bec
JaJeko He BCerga CBUIECTENbCTBYET TOJNBKO O TOM, 4TO
YeJIOBeK CJIMIIKOM MHOro ect. MHorma oH sBisercs
CHUTHAJIOM KaKOi-1u00 00JIe3HH, CBSI3aHHOW C HApyIIIEHHEM
MeTaboI3Ma.



3-i1 1eHb

3aempak siilo + cnapxkeBasi ¢acosib OTBapHast

Ilepexyc orypeng

0Ooe0 priGHOE (prte, 3aredeHHoe ¢ HOrypToM + canat u3 Oe-
JIOKQYaHHOH KaIlyCThl ¢ AULaMU

Ilepexyc nomunop

Yorcun 6utouKYM KypuHble ¢ OPOKKOIU

Bo BpeMmsi Bapku Ajisl TIpUaHHsl TPUSTHOIO apoMara
B BOJLy MOXHO TOJIOKUTh HEOOJBIION MyYOK METPYIIKU U
yKpoIa.

A BMecTO OOBIUHBIX COJIHM U MIEpIa MOXKHO KCIIONb30BATh
TaKylo TPUIIPaBy, Kak Kappy — OHa caesaer Omono Oonee
BKYCHBIM U MHTEPECHBIM.

Cnap:xeBas dracojib oTBapHasi

300 ma 600b1

100 2 cnaporcesoti gpaconu (ceedxceli unu 3aMOPOHCEHHOIL)
Conv, nepey no exycy

1. Haneiite B KacTpioiio BOLY U IOBEIUTE €€ 0 KUTIEHUSI.

2. Iepen camoii Bapko# oOnaiite acosb ropsaeit BOIou. 3a-
TeM 3a0pOochTe B KUIISILIYIO BOIY, TIOCOJUTE, TONEPUUTE.

3. Bapute ¢aconb, He HaKpbIBasi KPbIIIKOW, IPUMEPHO 7—8



MMHYT. ITocne aTOro OTKMHBTE €€ Ha aypuouiar.
PriOoHOE (puie, 3aneueHHoOe C HOrypTOM

400 2 pvibrozo gpune (munmaii, xex, naimyc)
150 2 obezicupennozo tiozypma

10 2 xopus umoups

3enerb nempywKy u ykpona

Conb u cneyuu no ekycy

1. ®une paspenure Ha KyCKM, HATPUTE CHELUAMU U COJIbIO.

2. 3eseHb MPOMOITE U U3MEbUUTE, UMOMPb HATPUTE HA MEJI-
KyIo TepKy. CMeInaiTe Bce CoO CMeTaHOM, J0OaBbTe HEMHOTO CTie-
1807078

3. [IpotuBens 3actenute (OJbIOM, BEIIOKHUTE HA Hee phIOHOE
(pune, cBepxy nosenTe CMETAaHHBIM COYCOM.

4. IlocrabTe B pazorperyio 10 190 °C nyxoBKy U 3anieKante
B TeyeHue 30 MUHYT.

Cajar u3 06eJJOKOYAHHOM KAIyCThI ¢ SIIMIOM

1/2 sunxa 6enokouannoli kanycmol
1 mopkoew

2 eapenvix siiya

4 cm. a. obe3dxncupernozo tiozypma



Yepnwlii nepey, u conb no 6xkycy

1. Kanycty Mesnko HalmMHKYHTe. MOPKOBb OUMCTUTE U HATPH-
TE€ Ha KPYITHOU TepkKe. ANI0 HaTpUTe Ha MEJIKOM TepKe.

2. CmelaiiTe Bce MHTPEANEHTHI B MUCKE, IIOCOJIUTE, HEMHOTO
MOTIEPUUTE U 3alPaBbTE HOTYPTOM.

buTouku KypuHble ¢ OpPOKKOJIH

500 2 kypunoezo gune 1 siiyo

200 2 6pokkoau 3enenb nempywku u Yykpona
200 2 mopkosu Coav u cneyuu no éxycy

4 cm. 2. obe3dcuperHozo tioeypma

1. KypuHoe ¢use HapexbTe MeJIKUMU KyOUKamu, IOCOJIUTE,
nonepunre. 3aTeM 100aBbTE CHIPOE MO U TIIATELHO TIepeMe-
11aiTe.

2. MOpKOBb OYHCTUTE, MEJIKO HAPEXKbTE, TIOJIOKUTE B KACTPIO-
JIO MYJIbTUBAPKH, J0OABbTE 3 CT. JI. BOJIBI M YCTAHOBUTE PEXUM
«Tymenune». Yepe3 20 MuHyT 100aBbTE 2 CT. JI. HOTypTa U MeJ-
KO HApe3aHHYIO 3€JIeHb NeTpymKy U ykpomna. Crycrs 10 MuHyT
OTKJIIOYMTE MYJIbTUBAPKY, Ha’kaB Ha KHOMKY «Ilogorpes/BbIki».

3. Cdhopmyiite u3 capia HeOombime Jjernemku. Ha kax-
JYIO U3 HUX TOJIOKUTE MO CTOJIOBOM JIOKKE MOPKOBHOM MaCChl U
chopMyiiTe OMTOUKH.

4. Haneiite B KacTpIoJIl0 MyJbTUBAPKU BOAY, CBEPXY YCTaHO-



BUTE KOHTEWHEP-TIApOBAPKY U BBUIOKUTE B HErO OUTOUKH. YCTa-
HOBUTE pexkuM «Bapka Ha mapy» Ha 50 MUHYT.

5. B ocraBmmiics orypr no6aBbTeé HEMHOTO CIIEIMA U 00-
MasKbTe IOTyYMBIIMMCS COycOM OpPOKKOJIU. BputoxkuTe OBOIIM B
KOHTENHep-napoBapKy 3a 20 MUHYT 10 OKOHUAHUS peKUMa.



4-i1 neHb

3asmpax tBOpor (10 %)

Ilepekyc psixenka (6 %)

006e0 ManuIbK U3 UHAEHKYU + cayiaT U3 KOJIbpabu M MOPKOBH
co cmeTtaHou (15 %)

Ilepexyc kedpup

Yorcun TymeHoe prioHOe (buisie + caar U3 CBeKJIb C HOrypToM

HIamabIKk 13 HHAENKH

500 2 gpune unoerixu

2 cm.a. 0be3dxcupernoeo tioeypma
1 chaokuti nepey,

1 cm. a. zopuuypi

1 nyuok kun3wl

Conw, nepey no éxycy

1. ®unie nHACHKU OOMONTE, TPOCYIINTE, HAPEKbTe HEOOb-
MU KYCKaMHU.

2. IlpuroroBbTe MapuHaj: MPOMOMTE, MPOCYLIUTE U MEJKO
HapexbTe KMH3Y. CMmelnanTe 3ejieHb C MOypTOM M TOpYMLIEH,
HEMHOTO TIOCOJIUTE U MONEPUUTE.

3. BbL10kUTE MSCO B MUCKY C TOPUMYHBIM COYCOM U TILATEb-
HO TiepeMelnaiiTe (Bce KyCKH Msica JOJDKHBI OBITh XOPOIIIO CMa-



3aHbI MapyHaA0M). HakpoiiTe eMKOCTbh KPBIIIIKOUM U MOCTaBbTE B
XOJIONWIbHUK Ha 40 MUHYT.

4. Teperr 0OMoiiTe, aKKypaTHO OYMCTHUTE OT CEMSTH U HAPEKb-
T€ KOJIbLIAMM.

5. [IpoMaprHOBaHHOE MSICO HAHMKUTE HA HEOOJBIINE Jiepe-
BSIHHBIC IMAXKHU, Yepeys C KOIblIaMu Tieplia.

6. Beutoxkute 1imakku Ha Oymary Jyisi Beinedku. Kpasi Oymaru
NOJAHUMUTE U 3aBEPHUTE C IBYX CTOPOH, KaK (PaHTUK OT KOH(e-
Thl. BepXHsisl 4acTh NPy 3TOM JIOJKHA OCTAThCsl OTKPBITOM, UTO-
OBbI BBIXOWJI T1ap.

7. Haneiite B KacTpIojii0 MyJbTUBAPKU BOAY, CBEPXY YCTaHO-
BUTE KOHTEMHEP-MApOBAPKY U MOMECTUTE B HEE MOATOTOBJIEH-
HYI0 «KOH(eTy». YcraHoBute pexuM «Bapka Ha mapy» Ha 35
MUHYT.

Canar u3 KoJbpadu 1 MOPKOBH CO CMETaHOMU

250 2 kanycmwl Korvpadbu
250 2 mopkoeu

4 cm.a.

15 Y%-noii cmemanwi
Conb no exycy

1. KombpaGu 1 MOPKOBB OYKCTHUTE M HAPEKBTE TOHKOU COJIOM-
KOM WJIM HAaTPUTE HA KPYITHOU TEPKE.
2. CmelanTe U3MeJIbYeHHbIE OBOIIM, 3alIPaBbTE€ CMETAHOW,



TIOCOJIUTE U BCE XOPOIIIO TIepeMeIianTe.
o cenanuro canram MON*CHO YKPACUmo MUCIUKAMU CEENHCELL
MSImb.

Konbpabu siBisieTcsi IeHHBIM JUETUYECKUM MTPOLYKTOM,
ee MAKOTh Oorara IJTIOKO30H, (PPyKTO30M, COeAMHEHUSIMU
Cepbl, CcoONsIMU Kaius, BuTamMuHamu B, B,, PP,
ackopOMHOBOW  kucnotoil. Crnagkuii BKYC —KoibpaOu
NpUAeT coaepsKamiasicss B Hel caxaposa.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.



https://www.litres.ru/mariya-petrova-2/dieta-bystrogo-metabolizma-kak-uskorit-obmen-veschestv/
https://www.litres.ru/mariya-petrova-2/dieta-bystrogo-metabolizma-kak-uskorit-obmen-veschestv/
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