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['maBHas 1es1b aBTOPOB COCTOsUIa B TOM, YTOOBI pacHIMPUTh
OCHOBHBIC TIOJIOKEHHE BaKHEHUIHNX (aKTOPOB (POPMHUPOBAHUS
3I0pOBbsl  4eloBeka. B paHHOW paboTe  pacKpbIBaroTCA
aKTyallbHble  TPOOJIEMbI  SHEProcOEperarouMx TEXHOJOTUN
3aHATUNA (PU3UYECKOM KYJIbTYpOH C MOJOASKbIO. boinbinoe
BHUMaHUE yJIesIeTCsl MPUHIUIAM PAallMOHATLHOW TUETOJIOTHH —
pacKpbIBaeTCs KOHLEMIUS COATaHCUPOBAHHOTO TMUTAHUS, Kak
OCHOBBI 3/10pOBOM JKU3HEIEATEIBHOCTH OPraHU3Ma.

ABTOpaMH  TPUBOJUTCS  CXE€Ma  CBOEBPEMEHHOTO
KOHTPOJISI 32 YPOBHEM TPEHUPOBAHHOCTHU CTYJIEHTOB C YYETOM UX
TOTOBHOCTU K  BBINIOJHEHUIO  OMNPEACIIEHHOM  MBIIIEUYHOM
JESITEIbHOCTH.

HeoOxonumple 3HaHMS B 00JIaCTH 3JI0POBOTO 00pasa
KU3HU JOJKHBI COCTABJISATh OJHY M3 CTOPOH BCETO MHTEJUICKTA
COBPEMEHHOTO YEeNIOBEKa, OBITh YACTHIIEM €ro BHYTPEHHETO
MUpa, BIUATH Ha (GOPMUPOBAHHE AKTUBHOCTH, Ha €ro
CaMOBBIpaKEHHE.
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1. BBenenue

dusznueckas KyJapTypa B BBICHIEM Y4eOHOM 3aBEACHHUU
ABIIIETCS HEOThEMJIEMON YacThio (HOPMUPOBAHMS OOIIEH H
npo(ecCHOHANBHOM  KYJIBTYphl ~ JIMYHOCTH  COBPEMEHHOTO
CHEUUAINCTa, CUCTEMbl T'YMAHUTAPHON MOATOTOBKU CTYJIEHTOB.
CBou coumanbHble (QyHKUIMU (U3HUYecKas KyJabTypa HauOoliee
[IOJTHO PEATU3YET B CUCTEME (DPU3KYJIBTYPHOTO BOCIUTAHUS Kak
BAKHEHILErO CPEICTBA COLMAIBHOIO CTAHOBJICHUS I'PAKIAHWHA
" Oyay1uiero CHELUAINCTA, L[EJICHAIIPABJICHHOIO
NEeAarornyeckoro mporecca Mo MPUOOILIEHUIO CTYACHYECKOM
MOJIOEKU K LIEHHOCTSAM OOLIEHAPOIHON PU3NUECKON KyIbTYpBHI.

By3oBckuii mepuoj KU3HHM CTYJIEHTa MPEICTaBIsAET
pEeaIbHYI0 BO3MOKHOCTD ITOJy4YE€HUSI MUHUMYMa 3HAHUM, YMEHUN
M HaBbIKOB 1O  (HU3MYECKON  KyJIbType B  paMKax
rocyJapCTBEHHOW mporpamMmbl oOydeHus. Pemarommum acekToM
y4eOHOT0 nporecca ABJIAETCS LeJIeHAPABICHHOE
dbopMupoBaHHE U 3aKpeIVIEeHWe, OCHOBAHHOE Ha TIyOOKHUX
3HAHUSX W YOeXACHUSX, MOTHUBAaUUU (U3UUYECKON 3aKajKu,
YCTOMYMBOW TMPUBBIYKM TOCTOSHHO 3a00TUTBCS O CBOEM
310POBBE CAMOCTOSITEIBHO.

PannonaneHOE cOaaHCUpPOBaHHOE IIUTaHUE,
IIPaBUJIBHBIM PEXUM W PACHOPANOK IHS, OTKa3 OT BPEIHBIX
NPUBBIYEK, 3aKaJUBaHUE, (PU3MUECKass AaKTUBHOCTh — BCE 3TO
oTpesieNisieT 001Iee caMOUyBCTBUE UEJIOBEKa, €r0 YMCTBEHHYIO U
bu3nIecKyr0 paboTocroco0HOCTh. Clie0BaTeIbHO, OCHOBHBIMHU
COCTABJISIIOUIMMHU  370POBOr0 00pa3a KU3HHU SIBIAIOTCS TaKUe
TUMUYHbBIE bopmbl u CIOCOOBI MTOBCETHEBHOMN
KUZHENIEATEIbHOCTH  YEJIOBEKa, KOTOpble  YKPEIUISIIOT U
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COBEPIICHCTBYIOT  PE3€pBHBIE  BO3MOXXHOCTHM  OPIraHHU3Ma,
o0OecrieuynBas TEM CaMbIM YCIICIIHOE BBINOJHEHUE CBOUX
COLIMAJIBHBIX U MPOPECCUOHAIBHBIX (PYHKIUH.

PannonanbHOE  mHUTaHME — ABISETCA — BAXKHEUIIMM
(bakTOpOM COXpaHEHHUS U YKPEIUICHHs 370POBbsSI UEIOBEKA, €ro
YMCTBEHHON pabOTOCIIOCOOHOCTH.

B TeueHue THICSYENIETH KUBBIE CYILIECTBA PA3BUBAJIUCH,
BUJOU3MEHSUIUCh U 3BOJIOLMOHMpPOBAIN, oOecneunBas cebe
ONTUMAaJbHBIE YCIOBUS (PYHKIMOHHPOBAHUSA B COOTBETCTBUU C
YCIOBUSIMU cpeibl oOuTaHus. MOXKHO cKa3aTb, 4TO (OpPMBI
KU3HH COOTBETCTBOBAIM MX BHEIIHEH cpene. Peur uaér o
TEMIIEPaTypPHOM ¥ CBETOBOM  PEKHMAaX, OINPEIACIEHHOM
XUMHUYECKOM COCTaBE BO3AyXa U YNOTPeOIsIeMON MUILHU, YPOBHE
W XapakTepe MABHUraTreJbHOM akTUBHOCTH U T.OA. OmHaxo,
pasyMHass  JEATEIbHOCTh  YEJIOBEKa  CO3Jaja  OTPOMHBIE
BO3MOKHOCTH JUJII U3MEHEHUsl Cpelbl €ro OOMTaHUs C LENbI0
dbopmupoBanust 0Oosiee KOM(POPTHBIX YCIOBHM ISl KU3HH,
CHOCOOCTBYIOIIUX 00Jiee MPOAYKTUBHOMY YJIOBJIETBOPEHHUIO €0
¢usnonornyeckux norpedHocTeil. McKycCcTBEHHOE OCBELIEHUE
MO3BOJIJIO  NPOM3BOJIBHO  IUIAHUPOBATH MEPUON CHA U
O0OApCTBOBaHUS, UTHOPHUPYST BHYTpEHHHE OMOPHUTMBI, TEMIas
olekaa  CO3MAaET  MCKYCCTBEHHBIH  MHMKPOKJIMMAT  BHE
3aBUCUMOCTH OT CMEHBl CE30HOB M Kalpu30B IPHUPOIBI,
MHTCHCU(UKAIUS [POU3BOJCTBA MPOAYKTOB MUTAHUS Ja€T
MTOMCTUHE HEOTPAaHUYECHHBIE BO3MOYKHOCTH ISl YAOBJIETBOPEHUS
notpedbHoCcTel dYenmoBeka B efe. lcmonmb3oBaHue TpaHCHOpTa
CBEJI0O K MUHMMYMY JHEpros3arpaTrel mOpu nepemenieHund. Kpome
TOT0, B PE3YJbTATE KU3HEIEATEIBHOCTH YEJIOBEKA 3HAYUTEIBHO



U3MEHUJICS XHUMHYECKUM COCTaB BOJIbI, BO3JyXa, IPOIYKTOB
IMUTAHUS.

Onnaxko M3MCHEHHUS B OpraHu3Me  4YeJOBEKa,
00yCIIOBJIEHHBIE €r0 ABOJIOIMOHHBIM PAa3BUTHEM, HE MOCIEBAIOT
3a CTOJIb CTPEMHUTEILHBIMUA W3MEHEHUSIMU CPEAbl €r0 OOMTaHUSI.
I[lo cytu pnena, Haml OpraHuW3M MPUHLIUIUAIBHO HUYEM HE
OTJIMYAETCSl OT OpraHM3Ma Hallero Jaji€Koro Mpeaka, *KUBILIErOo
ThicsiYeseTrsa Ha3aj. CylecTBOBaHUE B HOBOM, HEECTECTBEHHOM,
a 3a4acTyIo u JIOCTaTOYHO arpecCUBHOM cpere,
(YHKIIMOHUPOBAHUE,  OTJIMYAIOIIEeCS OT  €CTEeCTBEHHOTO,
MPUBOJAAT K BCEBO3MOXXHBIM HAPYILICHUSIM TE€X WM HHBIX €ro
CHUCTEM. VYXyIIaercs He TOJIbKO (U3HUYECKOE 30POBBE
YEJI0BEKA, HO U €T0 NMCUXUYECKOE U JYXOBHOE 3/10POBBE.

CrnennanucraMy MpeayiaraeTcsi MHOXKECTBO OINPEICIICHUN
U TOYEK 3pEHUs] Ha CyThb 3J0poBbs. CoriacHo GhopMyJIHPOBKE
BO3, «310poBbe — 3TO COCTOSHHE TOJHOTO (PUIUYECKOTO,
IYIIEBHOTO M COIMAJIBLHOTO OJIaromoJiyyusi, a HE TOJIbKO
OTCYTCTBUE Oosie3He M (u3nueckux HemaocTaTkoB». OIHAKO
MOXHO C YBEpPEHHOCTBIO CKa3aThb, 4YTO 3JI0POBbE JOJIKHO
OTpaXaTh CIOCOOHOCTh YEJIOBEKAa COXPaHSTh CBOM ToOMeocTas
4yepe3 COBEPIUICHHYIO aJanTalydil0 K MEHSIOUMUMCS YCIOBUIM
Cpelbl, TO €CTh AKTUBHO CONPOTUBISATHCS TAaKUM U3MEHEHUSIM C
1I€JIbI0 COXPAHEHUS U MPOJIJICHUS KU3HHU.

JlaHHbIE METOAMYECKHE YKa3aHWs HalpaBjeHbl Ha
dbopMHUpOBaHUE CIAEAYIOMNUX KOMIIETECHITU:

3HAaTB:

- OCHOBBI (PU3UYECKOU KYJIBTYpPbl U 370POBOT0 00Opasa
xu3Hm;(3-11)



- TEOPUI0O M METOJUKY OOy4YeHHsS OCHOBHBIM BHJIAM
(UBUYECKUX YNPAXHEHUH, OCHOBBI OPTaHU3AIUU U MPOBEACHUS
CHIOPTHBHO-MACCOBOW M 03/I0POBUTEIBHOMN pa0boThI.(3-12)

YMeTs:

- HUCIOJB30BaTh  ONBIT  (U3KYJIBTYPHO-CIIOPTUBHOU
NEATeIbHOCTH I JIOCTHKEHHMS  KU3HEHHBIX U
npodeccrnoHaTbHBIX Tenei.(Y-12)

Braners:

- CHUCTEMOM TMpPAKTUYECKHMX YMEHUHA U  HABBIKOB,

00ecIeunBalIINX COXpPAaHEHHE U YKPEIUIeHHe 3/10poBbs (B-
10)

2. Teopusi 1 MeTOAMKA ONTUMAJIbHOM IBUTATEJIBLHOM
AKTHUBHOCTH

310poBbIi 00pa3 )KU3HU — 3TO COBOKYITHOCTh
MEpONPUATHIA HANIPABJIECHHBIN HA 00bETMHEHHE PA3HOOOPA3HBIX
bopM Ppu3znUecKUX yNpaKHEHUH, yJIydlleHne u (GOpMHUpOBaHUE
3/10pPOBBbSI.

Kaxk npaBuno sto:

1. TpeHMpPOBKHM C OTATOLICHUSIMHU, HAlpaBiICHHbIE Ha
Pa3BUTHE CUJIOBBIX CIIOCOOHOCTEH.

2. AdpoOHBIE TPEHUPOBKH, HAMPABICHHBIE HAa PA3BUTHE
a’POOHBIX CIIOCOOHOCTEH.

3. TpeHupoBKH, HAMPaBJIEHHbIE HA Pa3BUTHE THOKOCTH.

4. TpeHupoBKH, HaIpaBJICHHBIC Ha pa3BuUTHE
KOOPJMHAIINH U JJOBKOCTH.

5. ®opmupoBaHWe KyJIbTYyphl THUTAaHUS M 3A0POBOTO
o0Opasza >KM3HH.



Bunutcs pa3yMHBIM peliath 3Ty 3aa4y ABYMsI My TSAMHU:

1) Co3nanue yCJIOBUI (GyHKIIMOHUPOBAHUS
YeJI0BEYECKOr0 OpraHu3ma

2) [ToBbINIEHUEM aTaNTAIIMOHHBIX CIIOCOOHOCTEH MyTEM
AKTUBU3AIlMA MEXaHU3MOB aJIalTaluu.

Pemrenre mepBoii 3amaun moapasymMeBacT popMHpOBaHUE
TaK Ha3bIBAEMOTO 370pOBOTO o0Opa3a KU3HH, TO €CTh
o0OecrieueHue oOpraHu3Ma aJeKBaTHOM U  pa3HooOpa3HOM
JIBUraTE€IIbHOW aKTUBHOCTBIO, OTKa3 OT BPEIHBIX MPUBBIUEK
(ynotpeOneHusi CTUMYJISATOPOB UM HApKOTUKOB), (OpMHUpOBAHUE
KYJBTYpbI IUTAHUS, KYJIbTYPBI IMOIIMMI, COOTIOJIEHUE PA3yMHOTO
pexuMa JTHS U T.1I.

Bropas 3amaua pemaercs NPUMEHEHHEM paldOHAIbHON
(u3nYecKol TPEHUPOBKU PA3JIUYHBIX CHUCTEM YEJIOBEYECKOTO
opranu3Ma. OOyCJIOBIGHO 3TO TE€M, UTO  BCIEJCTBUE
IEIOCTHOCTH OpraHu3Ma Kak OHOCHUCTEMBbl TPEHUPOBOUYHOE
BO3/ICIICTBUE HA OTACJIbHBIE €ro CHUCTEMbl (MBIIICYHYIO,
JILIXaTEJIbHYI0, CEPACUHO-COCYAUCTYI0) TPUBOIUT K MOBBIIICHUIO
aJlanTallMOHHBIX BO3MOXKHOCTEH Bcero opranusma. Kpome storo,
YpEe3BbIYAMHO BAXKHBIM  JIJI1  TOBBIIMICHUS  yCTOMYMBOCTHU
opranusmMa " 2(G(OEKTUBHOCTH PETYJIATOPHBIX MEXaHHU3MOB
BUJIUTCA POJb (DU3UYECKUX HArpy30K B KayeCTBE JIO3UPYEMBIX
CTPECCOPOB.

TpeHnpoBKa SBJISETCS YHUBEPCAIBHOM NPOTPAMMOM, 3a
CYeT 0ObETMHECHHUSI CIICTYIONTNX METOIOB:

* AanTanuoOHHBIA  METO: BO  BpeMsl  HEro
MPOUCXOJUT  aJamnTaius 3aHUMAIOIIErocss K  Harpys3kam.
TpeHUpoBKY BaXXHO, MPOBOJUTH  PETYJIAPHO  (KOJIMYECTBO
TPEHUPOBOK  WHIWBHUAYaJbHBIN MMOKa3aTelb), C OMpPeAeICHHON
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MHTEHCUBHOCTBIO, KOHTPOJHPYS PabOTy CeplleyHO-COCYAUCTON
cucteMbl. BO BpeMs TOCTOSHHBIX W PETYJSIPHBIX 3aHSATHH,
OpraHWU3M pearupyeT Ha Harpy3Kd BCEMH CHCTEMaMH,
oOecrieunBasi TOJIOKUTENbHBIA JI(P(HEKT Ha O3JI0POBJICHHE U
aJjanTaluio 4YeJI0BeKa.

* OYHKIUOHAIBHBIA METOA: B €ro OCHOBE JIEKHT
riiaBHas (DYHKIUS OpraHW3Ma - ©KCIHEBHAs JBUTATEIbHAsS
aKTUBHOCTb, BO BpeMsi KOTOpOM pabOTalOT BCE MBIIIIBI Tela
YyelioBeKa.  BBIMONHSS CIIOKHBIC WM HECIOXKHBIC JBHUXKEHUS,
TEJI0 OOBIYHO JIBUTAETCS KaK €AuHas OMoMexaHu4ecKas MOJEIb,
OCYIIECTBIISISL IB)KCHHE B KaKJI0M cycTtaBe. Kpome 3Toro, oo
BBITIOJIHSIETCSI OJTHOBPEMEHHO B HECKOJBKHX IJIOCKOCTSIX (MHA4Ye
HaIlTU JIBYO)KCHUS ObUTH ObI TTOXO0KH Ha JIBUXKEHUS POo00Ta).

e TepaneBTUUYECKUI METOA: BO BpeMs MPOBEICHUS
TPEHUPOBOK, BBITIOJHEHUE JIIOOBIX YIPAaXHEHUH I HAIIEro
OpraHu3Ma SBIBSICTCS HEKUM pasapakuTesieM. B oTBeT Ha 3TO
BO3JICHCTBHE B OpPTraHU3ME MPOUCXO/IAT BHYTPEHHUE TIPOIIECCHI, B
CTOpPOHY YJIyUIIIeHHs paOOThl OPTaHOB U CUCTEM.

¢ PeaOuinTalimoHHbIN METOU: Ipeanojaraet
BOCCTaHOBJICHUE nociie MEPEHECEHHBIX TpaBM u
3a00eBaHUM, YBEIWYCHUE JKU3HEHHOTO TOHYCa, a TaKke
oOecrieuynBaeT aMaNnTaluio JIIOJEH, YTPATUBIIMX JIBUTATEILHYIO
aKTUBHOCTh, HE 3HAET BO3PACTHBIX TPAHUIl MU KaTETOPUHU
HaceJICHUs, YIydIaeT KaueCTBO KU3HHU.

TpeHupoBKa Kak  CICHHAIM3UPOBAHHBIA  IPOIIECC
BCECTOPOHHETO (PU3MUYECKOTO BOCTMTAHHUS M PAa3BUTHS B IICIISIX
JTOCTIKCHUST BBICOKHMX  CIHOPTHUBHBIX  PE3yJIbTATOB  MOYKET
paccMaTpuBaThbCd ~ Kak  IEarOTHYeCKOM, TakK W B
(U3UOIOTUYECKOM  aCIeKTax, MeJaroruyeckuii - acrleKT
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TPEHUPOBKHU 3HAYUTEIIHHO mpe (U3HOIOTUYECKOTO.
DU3NONOTHICCKUN aCMeKT KacaeTcsi (POPMHUPOBAHMS COCTOSHUS
aJanTUPOBAHHOCTH, CHUCTEMBl Pa3BUTHUS (PU3MUECKHX KAYECTB
IIyTEM  COBEPUICHCTBOBAHUS  COOTBETCTBYIOIIMX  PE3E€PBOB
opranu3mMa ¥ (GOPMHPOBAHUS JBUTATEIHHBIX HABBIKOB. C
MeIarorM4eCKOi TOYKH 3pEHUsI TPEHUPOBKA CTPOUTCS HA OOLIUX
U CIICNNAJIbHBIX MPUHIINIAX.

OO01Me NPUHIKUIIBL:

1) co3HaTeNbHOCTh M AKTHUBHOCTH - MPEIoJiaracT
yriyOJieHHOE W3Y4YeHUE 3aHUMAIOIIUMUCS TECOPUU M METOJAUKHU
(GU3MYEeCKO  TPEHUPOBKH, OCO3HAHHOE  OTHOIIEHHWE K
TPEHUPOBOYHOMY TPOIIECCY, IOHUMAHUE 1IeJIM U 3a7a4 y4yeOHO-
TPEHUPOBOYHBIX 3aHATHUI;

2) CHUCTEeMaTU4YHOCTh - TpeOyeT HEeNpephIBHOCTU
TPEHUPOBOYHOIO  IIPOLIECCA, PALMUOHAIBHOIO  YEpPEIOBAHUS
(u3MyecKkuXx Harpy3oKk M OTAbIXa Ha OJHOM 3aHSTHH,
MPEEMCTBEHHOCTH W  TOCJIEAOBATEIBHOCTA TPEHUPOBOUYHBIX
Harpy30K OT 3aHSTHUS K 3aHSTHIO;

3) HOCTYmHOCTh U WHAUBUIyATU3AMUS - OOS3BIBACT
MJAHUPOBATh M BKJIIOYATh B KaXJI0€ TPEHUPOBOYHOE 3AHSITHUE
YIOpaXHEHUs,, IO CBOEH CIOKHOCTU W  HWHTEHCHUBHOCTH
JOCTYIIHBIE 11 BBITIOJIHEHUS] 3aHUMAIOIIUMHUCS; COOJIOATh
MpaBWjia - OT MOPOCTOrO0 K CI0XHOMY, OT HW3BECTHOIO K
HEU3BECTHOMY, YUUTHIBATh MHIUBHUAYaJIbHBIE OCOOCHHOCTH (TTOJI,
BO3pACT, YPOBEHb 3/I0POBbs, (DU3NYECKYIO MOATOTOBICHHOCTh U
T.IL.);

4) IUHAMUYHOCTh U TIOCTENIEHHOCTh - OIpeaeNseT
HEOOXOJIMMOCTh MOCTOSIHHOTO TIOBBIIICHUSI TpeOOBaHUN K
3aHUMAIOIIUMCS, TPUMEHEHUS HOBBIX, 0o0jiee  CJIOXKHBIX
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(U3UYECKUX  YIPaXHCHUH,  YBCIMYECHUE  TPCHUPOBOYHBIX
Harpy3o0kK 1o 00beMy 1 HHTCHCUBHOCTH,

5) HaraAgHOCTH - IPEANOJIaracT BOBIICUCHHE B y4eOHO-
TPEHUPOBOYHBIM MPOIIECC BCEX aHAIM3UPYIONIUX OPraHOB
3aHUMAIONIUXCS  (3pHUTEIIBHBIX, CIIYXOBBIX,  MBIIICYHBIX,
TaKTUIBHBIX M JIp.) - TIOKa3 YIPaKHEHUN, UCIIOJb30BaHUC CXEM,
MJIAKaTOB, BUACO(PUIBMOB H T.]I.

CrnenuanbHble TPUHITUTIBL:

1) equHcTBO OO W CHEHHMAIbHOM  (hHU3HUECKOM
MOATOTOBKH;

2) HETIPEPBIBHOCTh U IUKIMYHOCTh TPEHHPOBOYHOIO
mpoIiecca;

3) mocTeneHHoe u MaKCHMaJILHOE IIOBBIIIEHHUE
TPEHUPOBOYHBIX

Harpys3oxK.

3. OcHOBHBIE MM0JI0KEHHE TEOPUH PAIIMOHAJIBHOTO
c0AJIAHCHUPOBAHHOI0 MU TAHMS

[lutanue sBHsIeTCs  BaxKHEWIIEH  (PU3UOIOTHIECKOM
noTpeOHOCThIO opranu3Ma. OHO HEOOXOIUMO JIJIsl TIOCTPOCHUS U
HEIPEPHIBHOTO OOHOBJICHUS KJIETOK U TKaHEH, NIl BOCTIOJTHEHUS
HHEPreTUYECKUX 3aTpar opranuzma. OOMeH BEIIeCTB, CTPYKTypa
u (GYyHKIMA BCEX KIETOK, TKaHEW W OpPraHOB HAXOJIATCA B
3aBUCUMOCTH OT XapakTepa nuraHus. [Iutanue - 37O CIOXKHBIN
MpOLIECC MOCTYIJICHHUS, IEPEBAPUBAHNSI, BCACBIBAHUS U YCBOCHUS
B OpraHM3Me€ MNUIIEBBIX Bemecrs. Hayka o nuTaHum
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paccMaTpuBaeT MHOTHE BOTIPOCHI, u3 KOTOPBIX
MIEPBOCTETICHHBIMHU SIBJISIFOTCS CJICAYIOIINC:

®KaKNE XMMHUYECKHE BEIECTBA M B KAKOM KOJWYECTBE JTOJDKHBI
MOCTYNaTh B OpPraHWU3M C TIWIOIEH T €ro  PocTa,
BOCITPOM3BEICHUS M OCYIIECTBICHUS IPYTUX KU3HCHHO BaKHBIX
(byHKIUI;

®K KaKHM IIOCJICJCTBUSM TPUBOAUT OTCYTCTBHUE WU H30OBITOK
MOCTYTUICHUS C MHIIEH MUTATeIbHBIX BEIICCTB;

®B YeM COCTOMT KOHKpETHAas OMOJIOTHYECKas pOjb KaXIOTo W3
MMATATETHHBIX BEIIECTB;

®KaKuEe MPOAYKTHl M B KAKUX KOJUYECTBAX TPEOYIOTCS ISl
yIOBJIETBOPEHUSI TMOTPEOHOCTH OpraHU3Ma B MUTATEIbHBIX
BEII[ECTBAX.

OpnHOM U3 OCHOBHBIX JHEProcOEperaromux TEXHOJIOTUN
COBPEMEHHBIX  KOHIENIUWA  TUTAaHUA  SBISETCS  TEOpHS
panMoHaNbHOTO  cOanaHcUpoBaHHOTO  nutaHus. CoriaacHo
OCHOBHBIM TTOJIOKEHUSIM 3TOM TEOPHH TMHIIA JOJKHA ObITh:

1. onTUMaIbHOW B KOJHMYECTBEHHOM OTHOIICHHWH, TO €CTh
COOTBETCTBOBATh SHEPTCTHUCCKUM 3aTpaTaM YeJIOBEKa;
2. TIOJTHOIIEHHOM B KaU€CTBEHHOM OTHOIIICHUH - BKJIFOYATh B CEOs

BCE HEOOXOAMMBIE TMHILEBBIC BELIECTBA B Hauboiee
0JIaroNpUATHBIX; COOTHOILICHHUSIX;
3. pa3HOOOpa3HOW - cojaepXkaliel pa3iauYHble MPOIYKThI

KUBOTHOT'O M PACTUTEIILHOTO TPOUCXOKICHUS;

4.X0poIIo YCBOSIEMOM, BBI3BIBAIOIIEH alleTuT, O00Janaromen
MPUATHBIM BKYCOM, 3al1aXOM U BHEITHUM BHJIOM;
5.100pOKaYeCTBEHHOM, OE3BpPeAHOM H  COOTBETCTBYIOIICH
(hepMEeHTHOMY CTaTyCy OpTraHHu3Ma.
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PanmonanpHOEe MUTaHKWE TpeaycMaTpUBaeT COOJIIOJCHUE
DHEPreTUYECKOr0  pPaBHOBECHS B  OpraHU3Me  COIJIaCHO
CIEAYyIONMIEeMYy IPUHIMITY: KOJIMYECTBO MOCTYIHUBIICH SHEPrUU
JOHKHO ~ COOTBETCTBOBATh  KOJHWYECTBY  M3pPacXOJ0BaHHOM
SHEPruM. DHEPTHUsS B OPraHM3M YeJIOBEKa ITOCTYIIAeT ¢ MUIIEH B
BHUJE YTJIEBOJOB, )KUPOB M OCIKOB. B mpoliecce nX XUMHUYECKUX
MpPEBpaIllCHU B KJIETKAX OpraHW3Ma SHEPrusi U3BJIEKACTCS U
UCTIOJIB3YETCSl Il pa3auyHblX HYXI. [Ipum okuciaennu 1 1
YTJIEBOJIOB MJIM OeIKOB BhiAesieTcs 4 kkai (17 xJIx), a xKupoB
9 xkan (37 x/Ix) sHepruu. 3Hass XUMUYECKHN COCTaB IHUIIEBHIX
NPOAYKTOB M HUX  KAIOPUMHOCTb, MOXHO  pPacCUUTaTh
KJIOPUHUHOCTD JIF0OOT0 MEHIO WJIA JTUETHI.

Ocoboe 3HaueHHe uMeeT cOATaHCUPOBAHHOCTD MUTAHMUS,
KOTOpasi 00eCIeunBaeTCs ONTUMAIbHBIM COOTHOIIICHUEM OEJIKOB,
’KUPOB, YIJIEBOJIOB, BATAMHHOB M MHUHEPAJIBHBIX COJICH, a TaKKe
MPaBUJIBLHBIMH C (PU3HOJIOTHYECKON TOUKH 3PESHUS TPOTOPIIUSIMH
OCHOBHBIX COCTABHBIXYACTEH MUIIEBBIX BEIICCTB - AMUHOKHCIIOT
OEJIKOB, JKUPHBIX KUCJIOT KUPOB, KpaxMalia U caxapa yrjieBOOB,
B3aMMOCBSI3M OTJICJbHBIX BUTAMUHOB C JIPYyTUMHU KOMIIOHEHTaMU
TTHIITH.

Cnernuaauctel B 00NacCTH THUTAHUS JAIOT Pa3TUYHBIC
PEKOMEHIAIMUd  OTHOCHUTEIBHO IMPOIEHTHOTO  COOTHOIICHUS
MaKpOHYTPHUEHTOB B pallMoHe 4desioBeka. Hampumep, M3BECTHBIE
amepukaHckue yuenblie-pusnomnoru Jx. Yunmop u JI. Koctun B
cBoeM yudeOHmKe «®Ddu3nonorus crmopray OTMEYAIOT, 4YTO
€XKEJIHEBHBIM  pallMOH  YeJioOBeKa  JOJ/DKEH  BKIIOYATh
OTHOCUTENIbHO  COalaHCUPOBAHHOE KOJMYECTBO  YTJIEBOJIOB,
O€JIKOB, KUPOB, a UMEHHO: KOJUYECTBO KAJIOPHUH, MOTydaeMbIX
3a CUET YIJIEBOJAOB, OIKHO ObITH 55-60 %, 3a cUET KUPOB - HE
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6onee 30 % (u3 HaCBIIEHHBIX XUPOB - MeHee 10 %), OenkoB -
10-15 %. Opgnako B HACTOSIIEE BPEMsS MHOTHE CICIIUATUCTHI
'CYMTAIOT, YTO JOJI0 OCIKOB B 0OMIEeH JHEBHOW KaJOPUWHOCTH
HY)KHO TIOBBICUTH TpuOIM3uTeTbHO 10 15-20 % CcHH3UB
COOTBETCTBEHHO JOJIIO YTJIEBOIOB.

[IlecTh KJIACCOB MUTATEIbHBIX BeIIeCTB

Bce mponykThl mUTaHUS MOXKHO Da3JeUTh Ha IIECTh
KJIACCOB MUTATEIBHBIX BEIIECTB, KaXJI0€ U3 KOTOPHIX BBITIOIHSIET
0co0y10 (DyHKIIHIO B HAIlIEeM OpraHU3Me:

1. benku (IpoTeUHsl);

2. Kupbl (mUnuas);

3. YrieBojsr;

4. ButaMuHBbI;

5. MunepaibHbI€ BEIIECTBA;
6. Bona.

beakn

benku (IpoTeWHBI) - 3TO  CIOXKHBIE  A30TUCTHIC
COCJIMHEHUSA, COCTOSIINE W3 aMUHOKHUCIOT. beiaku 3aHumaroT
Ba)KHEWIIIEE MECTO B JKMBOM OpraHW3ME U BBINIOJIHAIOT P
KU3HEHHO HEOOXOIUMBIX (hyHKITHI:
®SBJISIIOTCSI  OCHOBHBIM CTPOUTEJIBHBIM MAaTEPUAIIOM KJIETKH,
Y4acCTBYIOT B  TIOCTPOCHHMM  MeMOpaH, COKPATUTEJIbHBIX
3JIEMEHTOB MBI, COCIMHUTEIILHON U KOCTHOW TKAHWU;
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®BXOJST B COCTaB BCEX M3BECTHBIX B HACTOSIIEE BpeMs
(GhepMEeHTOB - KaTalIW3aTOPOB M PETyJATOPOB OOMEHHBIX
MIPOIIECCOB B OPTaHU3ME;

e00JbIIas YaCTh TOPMOHOB YEJIOBEYECKOIO OpraHu3Ma HMEET
OEJIKOBYIO IPUPOTY;

SIIPUHMMAIOT y4acTHE B TPAHCIOPTE KUCIOpoJa (reMOryioOnH),
JIUTINAJIOB, HEKOTOPBIX BATAMUHOB U JICKAPCTBEHHBIX BEILIECTB;
¢hOpPMHUPYIOT aHTHTENA, OOCCICUYMBAIONINE HWMMYHUTET K
HHQPEKITHUIM;

®KAK HMCTOYHUK DHEPTUHM UTPAIOT BTOPOCTENEHHYIO POJb IOCIHE
YTJIEBOJIOB U KHUPOB.

[Ipu pacuierieHnu OGEJIKOB B MUIIEBAPUTEIIBHOM TPAKTE
yesoBeka oopazyetcst 20 pa3nudHbIX aMHUHOKHUCIOT. M3 Hux 12
HA3bIBAIOTCS 3AMEHUMbIMY, TAaK KAaK HAIll OPraHU3M MOXKET HX
CUHTE3upoBaTh caM. OcTalbHbIe 8 HA3BIBAIOTCS HE3AMEHUMbBIMU,
MOCKOJIBKY HE€ CHUHTE3UPYIOTCS B HAIlleM OpPraHu3Me U JOJIKHBI
MOCTyNnaTh C MNPOAYKTaMH TWTaHUsS. beNKku, B KOTOPBIX HE
XBaTaeT HE3aMEHUMBIX aMUHOKUCJIOT, Ha3bIBAIOT
HenoJHoIeHHbIMU.  [losHOIIEHHBIE  O€NKM  coaepKaT  Bce
HE3aMEHHMbIE aMUHOKHUCIIOTHL. Bce pacTuTenbHble OCNKH, Jaxe
COeBbIH U TpuUOHOM, HemoJHOIEHHbI. [lomHoIEeHHBI Oenku
MOJIOYHBIX TMPOAYKTOB, SIUI], MsAca, PbIObI, NTUIBI. Yem Onmxke
AMHUHOKHUCJIOTHBIM COCTaB O€JIKOB MHINM K COCTaBy OEJIKOB
Halllero opraHu3Ma, TeM OH IeHHee. C 3TOM TOUYKU 3pEeHHs
HanOosee IIGHHBIM M COaJaHCHPOBAHHBIM SBIIACTCS OCIIOK,
colepKaluiicsi B JKENTKEe sififa, ©u OEJIOK  CBHIBOPOTKHU
(JmakTanpOyMuH).

CpenHssi cyToyHasi TOTpeOHOCTh B O€JIKEe JJIsI PErMOHOB
Haiei crpansl onpeaeneHa B konudyectse 80-100 r. Kenckomy
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OpraHm3My, Kak MpaBujo, TpeOyeTcs MEHBIIEe OEIKOB, TaK Kak
OHM WMEIOT MEHBIYI0 MBIIeYHy0 Maccy. IloTpeOHOCTh
opraHu3Ma B O€JIKE 3aBUCHUT OT psjia MPUYUH: C BO3PACTOM OHA
CHUKAETCS, TIPU CTPECCOBBIX CUTYAIMSIX — YBEITMUNBACTCS.

MHorue aBTOpPHI PEKOMEHIYIOT YIOTPEONATh OCIIOK B
KOJMYECTBE JI0 TPEX I'PaMMOB Ha OJWH KWJIOTpaMM Beca Tela.
Opnako creayer TOMHHTH, YTO HM30BITOK O€lka B TUTAaHUU
MO>KET TIPUBECTHU K Meperpy3Kke MeYeHH U MOYCK MPOAYKTaMHU €ro
pacnaja, nepeHanpsKeHUI0 CEKPETOPHOM byHKUIMN
MUIIEBAPUTENBHOIO  afapara,  YCWICHHI0  THHJIOCTHBIX
MIPOIIECCOB B KUIIICUHUKE.

benok - HauMeHee 1EHHBIA HCTOYHUK DHEPTUU, U, KaK
ATO HU CMEIIIHO, U30BITOK €r0 MOXKET MPUBECTU K 3aMEJJICHHUIO
BOCCTaHOBJICHHS M TIPEBPAIIECHUIO TOOABOYHBIX KAJIOPHH B JKHP.
Kpome Toro, eciii Gel10K MCHONB3YeTCS KaK UCTOYHUK SHEPTHH,
4acTh €€ yXOJWT Ha cam mporecc ycBoenms (20-30 % Bcex
KaJIOpUM, mMoJlydaeMbIX U3 Oenka). Pacman amMUHOKHCIOT |
MIPEBpAIICHUE UX B YIJICBOBI (TJIFOKOHEOTEHE3) WIIH C)KUTAaHHUE B
KaueCTBE HCTOYHMKA DHEPTUU COTPOBOXKIACTCS BBIICICHUEM
TOKCHYHOTO aMMHaKa M COSMHEHUHN CEPHI.

AKupbl

Kupel, wiM nUNHUIBL, TPEACTABISIOT COOOWM Kjacc
OPraHUYECKUX COCIMHEHUM, HEepacTBOPMMBIX B Bojae. B
OpraHu3M€ OHU TPHUCYTCTBYIOT B pa3IU4YHBIX (opmax:
TPUTIIMLIEPUIBI, CBOOOJHBIC >KUPHBIE KHUCIOTHI, (POCQOIUTIHIBI,
crepuHbl. JlUmuapl BXOASAT B COCTAaB TKAaHEW 4YEJIOBEKA,
’KUBOTHBIX U pacTeHud. B OonplmioM KOJIMYECTBE OHU
COAEPkKATCS B TOJIOBHOM U CIHMHHOM MO3T€, MEYEHU, CEpPJLE U
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Opyrux opraHax. JKupbl BBIIOJHSIOT MHOXKECTBO BayKHBIX
(GyHKIMIA B OpraHU3MeE:

®SBIISIFOTCSI OCHOBHBIM HMCTOYHHUKOM SHEPIHH (B COCTOSIHUM
nokos 110 70 % sHepruu opraHu3zMa 00ecreunBaeTCs KUPaMH);
®BXOJIAT B COCTAaB NPOTOIUIa3Mbl U MEMOpPaH KJIETOK, HEPBHBIX
BOJIOKOH;

e113 X0JIeCTEpUHA 00pa3yl0TCs BCE CTEPOUIHBIE TOPMOHBIL;
®OKpY’Kasi BHYTPEHHUE OPraHbl, MPEJOXPAHSIIOT UX OT YJapOB H
COTPSICCHUM;

©00ECIICUNBAIOT YCBOEHUE >KUPOPACTBOPUMBIX BHUTAMUHOB U
TPAHCHOPT UX M0 BCEMY OpraHU3MYy;

®II0JIKOKHBIN CJIOW KHpa oOecreurBaeT COXpaHEHHE TeIia B
OpraHu3Me.

Tpurnuuepunbl (HEUTpadbHbIE KUPBI) - HauboJee
KOHLIEHTPUPOBAHHBIN HCTOYHHUK YHEPTUU B OPraHU3MeE YEJIOBEKa.
OHU MOCTYNAIOT B OPraHU3M C MPOAYKTAMH MUTAHUS dKUBOTHOTO
U PACTUTENILHOTO MTPOUCXOXKICHHUS.

BaxxHyt0 OMOJIOTMYECKYIO POJIb UTPAlOT HaXOSIIUECS B
KUpaX TOJMHEHACHIIIEHHBIE J>XUPHBIE KHUCIOTH (JMHOJIEBAS,
JUHOJEHOBasA, apaxuaoHoBas). OHHU HE  CHUHTE3UPYIOTCS
OpraHU3MOM U IO3TOMY JOJDKHBI IOCTyIaTh BMECTE C IMHILIEH.
OTU KUCIOTHI 00JIafJalOT aHTHCKJIEPOTUYECKUMHU CBOMCTBaMH,
OHM HOPMAJIM3YIOT XOJECTEPUHOBBIH OOMEH, MOBBIIIAIOT
YCTOMYMBOCTh OpraHuM3Ma K TOKCHYECKHM M KaHLEPOIE€HHBIM
BEILIECTBAM.

Tpurnuuepuasl >KUPOBOM TKAaHU SBISIIOTCA OCHOBHOU
dbopmoii 3amaceHHOW HSHEpPruu, KOTOpas WCHOJb3YETCs MpHU
¢usmueckux  Harpy3kax. OHM B  mpouecce  JIMIoJn3a
pacnafaroTcs Ha TJMLUEPUH M CBOOOJHBIE >KUPHBIE KHUCIOTHI,
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KOTOpBhIE Cpa3y TMOMajaloT B KpPOBb U JIOCTaBIAIOTCS K
pasTUYHBIM TKaHSAM. [IpW BBIIOJHEHWHM MBIIIEYHOW PaOOTHI
CBOOOJHBIC JKUPHBIC KHCJIOTHI WMHTCHCHBHO TIIOCTYMAalOT B
CKEJIETHBIC MBIIIIBI U CIyXaT 3()(PEKTUBHBIM SHEPTETHUCCKUM
cyOCcTpaToM I X paboTHI.

dochomunuabl UM CXOIHBI TI0 XUMHUYECKOMY COCTaBY
¢ ¢ochomumumamu opranu3Ma deiaoBeka. C HUMHU B OpPTaHU3M
MOCTYMAIOT TMOJUHEHACHIIICHHbIE XUPHBIE KHUCIOTHI, (ocdop,
XOJIMH W JApyrue BemectBa. Cpenu paznudHbix (HochOoIUuI0B
HauOoJIbIlIee 3HAUYCHUE UMEET JeyumuH, 00Iagatonuil BaXKHBIMU
OouonornyeckumMu cBoiictBamMu. OH TPENOTBpaIIacT OXKUPEHUE
MIEYECHHU, TMPEJOXPAHSIET OT  Pa3BUTHS  ATEPOCKIIEPO3a,
CTUMYJIUPYET TIPOLIECChl KPOBETBOPEHHMS, POCTa U Pa3BUTHUS
opranu3Ma. JIenmUTUH HaXOAUTCA B OCHOBHOM B IPOAYKTaxX
KUBOTHOTO TIPOUCXOXJEHUS: TI€YEHU, HKpPE PbIO, SUIYHOM
KEJNTKE, CIMBOYHOM Macie. CyTouHasi MOTpeOHOCTh YesIOBEKa B
neuutuHe coctapisget 0,5 T.

Cmepunbl - €lle OJUH KJIacC JIMMUIOB - COJAEPXKATCS B
KUBOTHBIX M PACTUTEIIBHBIX IMHUILEBBIX MPOAYKTaxX. BaxkHenmmi
U3 )KMBOTHBIX CTEPUHOB - X0/lecmepuH. XOJIECTEPUH HE SBISETCS
HDHEPreTUYECKUM CYOCTpPaTOM, OJIHAKO BBIMOJIHSIET MHOTHE
¢bynkuuun B opranuzme. OH  SABISETCS  CTPYKTYPHBIM
KOMIIOHEHTOM BCE€X KJIETOK M TKaHEHW, y4dacTByeT B OOMeHe
KETYHBIX KUCIIOT, psAJia TOPMOHOB (aHAPOTE€HOB U 3CTPOrEHOB),
BuTtamuHa D (4acTh KOTOPOTO 00pazyercs B KOXKE MO/ BIHSHUEM
yIbTpapHONETOBBIX Jyueld u3 xoJjiectepuHa). Hapyrienuwe ero
oOMEHa MPUBOAUT K 3a00JIEBAHUSIM CEPJIEYHO-COCYAUCTON
cucteMbl. OpHako mTpsiMas CBA3b MEXAY MOCTYIUICHHUEM
X0JIECTEpUHA U pa3BUTHEM 3a00JIeBaHUI HE MOJATBEpXKIeHA. Tem
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HE MEHee pEeKOMEHAyemas paHee HopMa MOTpeOIeHUs
xoJiectepuHa B koaudectBe 600 MI B CyTKH B MOCIEHEE BpeMsi
camkeHa 10 300 mr B cyrkd. McrouHumkamu XxojectepuHa
SBJISIFOTCSL TI€YEHb, MSICO, KYPUHBIN JKEJITOK, CIMBOYHOE MAcCJo,
cCMeTaHa. YydIraroT 0OMeH xojecTepuHa BuTtamuHbl A, E, PP,
C, a TaxKe JIMTeIbHbIC (PU3NUECKUE HATPY3KH.

CyrouHasi mOTpPeOHOCTh B3pPOCIOTO YEJIOBEKa B KHUpaAx
coctaBisier B cpeaHeM 80-100 r, to ectb 30-35 % oO6mei
KUIOPUUHOCTA TUHM. [[1 CHOPTCMEHOB PEKOMEHAYETCS
HEKOTOPOE CHIXKEHUE JIOJTU JKUPA B CYTOUYHOM PALIOHE MTUTAHUS
10 20-30 % o6mieit KaoOpuitHOCTH, TaK KaK MPUMEHEHUE JTUEThI
C BBICOKHM COJIEp>KaHHUEM KUPOB HE CIIOCOOCTBYET MOBBIIICHUIO
COpTUBHOM  pabotocmocobHocTH.  JXupsl ~ MHTEHCHUBHO
WCTIONB3YIOTCSA JIJI1 YHEProoOecreYeHus CKEJIETHBIX MBI |1
ceplia MpeuMYyIIeCTBEHHO MPH adpPOOHBIX peKUMax (PU3MIECKOM
paboThI, TO €CTh B BUAaX CHOPTa HAa BHIHOCIUBOCTb.

[Tpuem mumm, GoraToi >kupamu, HexenareiaeH 3a 1,5-2
yaca J0 Harpy3kd M cpaszy Iocje NpeKpalleHus] IJIUTEeIbHONU U
HaIpsOKEHHOW  (U3MYeCKOM Harpy3ku, Tak Kak OHH OyayT
MPENATCTBOBATH MUCIOJIb30BAHUIO MOOUIIU30BAHHBIX U3 JKUPOBBIX
JIENO KUPHBIX KUCIOT U CIOCOOCTBOBATH HAKOIUICHUIO KHpa B
neyeHu. M30bITOuHOE MOTpebieHre )KUPOB, KaK U HCKIIOYEHUE
WX W3 palMoHa TUTAHUSA, OTPHUIATEIHHO CKa3bIBaeTCA Ha
3I0POBbE UeI0BEKa, ero (PU3NIeCKOM paboTOCTIOCOOHOCTH.

OtnenpHbIe BEILIECTBA CIIOCOOHBI YCUJINBATh
MOOWJIM3AIMIO JKUPOB TIPU MBIIMICYHON JCSATEIBHOCTH U HX
YTUIU3AIUI0 TKAHSIMHU, YTO CIIOCOOCTBYET COXPAHEHHUIO 3aracoB
MBIIIIEYHOTO TiuKoreHa. K TakoBBIM OTHOCSTCS KO@euH,
CIIOCOOCTBYIOIIMM  pacnagy TPUIVIMIEPUAOB B TKaHAX, W
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KapHUmMuH, yCKOPSIIOUIUN TPAaHCIOPT JKUPHBIX KHUCIOT B
MUTOXOHAPUU U UX OKHUCIICHUE.

YrieBoabl

VYTIeBoabl 3aHUMAIOT OJIHO M3 CaMbIX BAXKHBIX MECT B
MATAaHUW  YE€JIOBEKa, IIOCKOJIBKY  SIBJISTIOTCSI  OCHOBHBIM
UCTOYHUKOM  DHEPTUM TPU  WHTCHCUBHOW  MBIIICYHON
nesitenbHOocTH. OHM  TOApA3AENSAIOTCS HAa MOHO-, JU- U
noymcaxapuabl. Monocaxapuowl TPEACTaBISAIOT COOON MPOCTHIC
caxapa (Tmoko3a, (QpyKTo3a U Tranakrtos3a). Jlucaxapuowi
(caxapo3a, ManpTO3a W JIAKTO3a) COCTOST U3 JIBYX
MoHOocaxapuaoB. Hampumep, caxapo3za (CTOJIOBBIH caxap)
COCTOUT W3 TIOKO3bl M (pYyKTO3bl. [lonucaxapuowvl copepkat
Oonee nBYX MOHOcaxapuaoB. K HHM OTHOCATCS Kpaxmaa H
TJINKOTEH, KOTOPBIE, B CBOIO OYEPEb, MOJHOCTBIO COCTOST W3
SAVHMI] TIF0K03bI. OpraHu3M HCIIOIB3YET BCE YTIIEBOIBI TOJHKO
MOCJIE UX PACIISIIIICHUS O MOHOCAXapHUIOB.

CymecTByeTr rpymma  yrieBoAoB  (ITOJHMCAaXapHuaoB
pacTeHuii), KOTOphIE B OpraHU3ME 4YeJIOBEKa B IIpolecce
MUIIEBAPEHUST HE PACIICIUIAIOTCS - O3TO TaK Ha3bIBacMbIC
MUIIEBbIC BOJIOKHA. K HUM OTHOCATCS yennronosa (Kiemuamia,),
eeMuyennonosd, a Takke nexkmur W aucHur. OHU TPOXOIST
KEITYJOUHO-KUIIIEYHBIA TpPakT ©0€3 W3MEHEHUH U MOATOMY
Ha3bIBAIOTCS €IIe OaniacmuviMu  eewjecmeamu. lluieBbie
BOJIOKHA HE SIBJISIOTCA MUTATEIbHBIMH BEIIECTBAMHU, OJHAKO
UTPAIOT BaXHYI pOJb B mporecce mnumieBapeHus. OHu
YCUIMBAIOT TIPOJABIDKEHWE THIINEBOW Macchl, oOpa3oBaHHE
KHIIIEYHOTO COKa, JKEITYCOTEICHUE, CITIOCOOCTBYIOT BBIBEIACHHIO
TOKCHYECKHMX BEIIECTB U MPOYKTOB pacraia.
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VYTeBoabl  BBHIMIOJNHSIOT B~ OPTaHU3ME  MHOXECTBO
GyHKITHIA:
®SIBIISIFOTCSI OCHOBHBIM HCTOYHHKOM DSHEPIHH, OCOOEHHO IIpH
BBITIOJTHCHUH (PU3NYECKON HATPy3KH BHICOKOW WHTEHCUBHOCTH;
eperyIUpyIOT 0OMEH OETTKOB U JKHUPOB;
®SBIISIIOTCS  €TUHCTBEHHBIM HMCTOYHUKOM SHEPTHUH HEPBHOU
CUCTEMBI,
®SIBIISTFOTCS] ICTOYHUKOM CHHTE3a TIIMKOTCHA MTeUYEHN Y MBIIIIII.

YriaeBogpl COCTAaBJISIOT OCHOBHYK) 4YacTh palHMOHA
yenoseka - 400-500 r B cyTKH.

I'noko3a - Hauboliee PacHpOCTPAHCHHBIA MOHOCAXapH,
B 3HAYUTEIBHOM KOJHUYECTBE COJEPKAIIMNCA B Pa3IUYHBIX
mwiogax W sfAromax. M3 OCTaTKOB TIJIIOKO3bl TOCTPOEHBI
noJrcaxapuibl - IIIMKOreH U Kpaxman. OHa COJEPKUTCS TAKKE B
MOJIEKYJIE caxapo3bl M JpyruxX JucaxapuloB. [ Iroko3a
UCIIONB3YEeTCST B OpraHM3Me B  KaueCTBE  BaXKHEUIIEro
MOCTAaBIIMKA PHEPTUM JJIi MUTAHUS MO3ra, CKEJETHBIX MBbIIIIIL,
cepAla u Apyrux TKaHe. B pacTUTENbHBIX MPOAYKTAX TIHOKO3€
4acTo COMyTCTBYeT (pykro3a. OHa MeJUICHHEEe BCAaChIBACTCA B
KUIIEYHUKE, a HCuYe3aeT M3 KPOBU ObICTpee TJIOKO3bl. B
KOHEYHOM HTOTEe MOYTH BCE€ YTJIEBOJbI MUIIU MpPEeBpaIlaloTcs B
[JIFOKO3y M B TaKOM BHUJI€ MOCTYIAIOT W3 KUIIEYHHUKA B KPOBb.
OnHako CKOpPOCTh MPEBPAIICHUS U TOSBJICHUSI B KPOBU TJTFOKO3BI
M3 Pa3HbIX MPOAYKTOB - pas3Has. JTa CKOPOCTh 3aBUCUT OT
MOKa3aTeJsi, Ha3bIBAEMOT0 2nukemuieckum unoexcom (I'H).

' oTpaxkaeT CKOpOCTh MPEBPAILCHUS YIJIEBOAOB ITHIIA
(kpaxmasia, TIIMKOTE€HA, CaXxapo3bl, JaKTO3bl, (PPYKTO3BI U JIp.) B
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rI0Ko3y  KpoBu. Jpyrumu cnoBamu, [ ompenensercs
CIIOCOOHOCTBIO JIAaHHOTO MPOJYKTAa BBI3bIBATh YBEJIMUYCHHE
caxapa (rmroko3bl) B KpoBu. 3a 100 mpuHAT IOKazaTeab I
oemoro xmeba. B 3aBucumoctu ot I'M morpebnsiemMbie Hamu
MIPOAYKTHI MOKHO Pa3/IeNIUTh HA CJICAYIOIINE TPYIIIbI:

1. [Ipoayktel ¢ oueHb BoicokuM ['M (Bbime 100) - Kykypy3HbIE
XJIONbs, TJIOKO3a, MallbTO3a, BO3MYIIHBIM pHUC, PHUCOBBIE
MUPOKKU, ME]T.

2. llponyktet ¢ Beicokum I (80-100) -  OaHaHsl,
HeNUTM(POBAHHBIM PHUC, MOPKOBb, KYKypy3a, MIOCIH, OBCSHbBIC
oTpyOHu, KapTodensb, U3I0OM, pKaHbIe KPEKEPhl, OUUIIEHHBIN puC,
XJ1e0 U3 IEeTBLHOTO 3epHa.

3. IMponykter  co cpenaum I (50-80) -  dacoms
KOHCEPBUPOBAHHAsI, TOPOX, JTAKTO3a, alleIbCUHbI, KAPTOPETbHbIE
YUIICHI, XJe0 W3 MYyKH TpyOOro IOMOJIa, caxapo3a, MaKapOHBI
Oelble U U3 IEBHOU IIIICHUIIE.

4. IMponyxter ¢ Hu3kuM ['U (30-50) - s6510KM, ssIMeHb, (acoiib
CyllleHas, Ye4eBUIla, IEPCUKH, TPYIIH, P>KAHOU XJ1e0 U3 LEeTbHBIX
3€peH, HOTYpT.

5. Ilponyktel ¢ ouenb Hu3kuM [ (menee 30) - macio, chip,
gifila, peida, Qpykro3a, TpeurndpyT, 3eleHble OBOIIU, MsICO,
apaxuc, CIMBBI, MOPETIPOAYKTHI, COEBBIE OOOBI.

UeM BBIIIEC TITMKEMUYCCKHN HHJICKC, TEM OBICTpPEE pacTeT
YPOBEHb caxapa B KpPOBU TIOCIE TpHUEeMa JAaHHOTO MPOJYKTA.
Pe3koe Bo3pacTaHue YpOBHS caxapa BBI3BIBACT YCUJIIEHHOE
BBIJICTIEHUE U3 TOKEIYJOYHON >KeJie3bl MHCYJWHA - TOPMOHA,
MIPU TOMOIIKM KOTOPOTO TJIFOKO3a MOCTYyNaeT BHYTPh KJIETOK M
OTKJIQJbIBAETCS MPO 3amac B BUJE TVIMKOTE€HA TJIaBHBIM 00pa3om
B IIEYEHU M CKEJIETHBIX MbIIIIax. Eciu 3anac 3TUX BEIIECTB ykKe
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JIOCTaTOYHO OOJIBIION, TO 4YacTh MOCTYMNAIOUIMX YIJIEBOJOB
nepepadaTbiBa€TCs B JKUP, IMO3TOMY BBICOKOIVIMKEMUYECKHE
IPOAYKTHI TPH HEYMEPEHHOM TOTPEOJSHUH CIIOCOOCTBYIOT
HapallMBaHUIO JXUPOBBIX 3amacoB. Korna caxapa B KpOBU MHOTO,
OpraHu3M CYHMTAET, YTO MUMEETCS M30BITOK IMUIIU, U HAYMHAET
3amacaTh «JIMIIHHME» KaJlopud B BHJe xkupa. Haobopor,
yrieBoabl ¢  Hu3kuM [ obecreuuBaloT paBHOMEPHOE
NOCTYIUJIEHUE TIIOKO3bI B KPOBb, a CJIEI0BATEIbHO, MOCTOSTHHYIO
HNOJIMUTKY OpraHU3Ma, IO3TOMY YNOTpeOIeHHE TaKUX MPOYKTOB
CHocoOCTBYyeT Jyuulieil paboTe TrOpMOHAJIBHOM CHUCTEMBI U
ONTUMAaJIbHON PabOTOCIIOCOOHOCTH.

OCHOBHbBIE HCTOYHUKU YIJIEBOAOB - (PYKTHI, OBOLIH,
MOJIOKO, 3JaKh M cHagocTd. llodyTw 4YWCTBIMH yIJIEBOJAAMU
ABIISIIOTCS paduHaj, OYMIICHHAs MaToKa M Kpaxmas 3€pHOBBIX.
Tonbko yrieBOAbl B OCHOBHOM COJEpXKAaTCs B Pa3IUUHBIX
CIAIOCTAX - MEJIE, JIEICHLIAX, JKeJI€ U CJIaJIKUX HaIllUTKaX.

[TotpeOHOCT, oOpraHu3mMa B YrieBOAaxX 3aBUCUT OT
ypoBHs 3Hepro3arpaT. [lo Mepe yBenuyeHUS] MHTEHCHBHOCTH,
TSKECTH  (PUBMYECKOro Tpyda MOTPeOHOCTh B  YIJIEBOJAX
YBEIUYMBAETCSA. Y CIOPTCMEHOB MOTPEOHOCTh B YIJIEBOAAX
BBIIIIE, YEM Y JIFOJICH, 3aHSTHIX JIETKUM, CPEIHEN TXKECTH U Jaxke
TsOKENbIM — (pusumdeckuM  TpyaoMm. [lpu  Oonbimmx Harpyskax
NOTPEOHOCTH B YIVIEBOAAX Y CIIOPTCMEHOB MOKET BO3pacTaTh A0
800 r B cyTku u 6oIee.

Kak ye oTmeuanoch BbIlIE, B OpPraHU3ME YEJIOBEKA, B
OCHOBHOM B MBIIIIAX U MEYEHHU, UMEIOTCS 3amachl YIJI€BOJIOB B
BUJIE TJIMKOT€Ha. DTH 3aIachl UCUEPIBIBAIOTCS MOCIE 2-3 4acoB
MHTEHCUBHON (PU3MUYECKON HArpy3KH, a BOCCTAHABIMBAIOTCS OHU
JIOBOJIbHO MeneHHO. CKOpOCTh BOCCTAHOBJIEHUSI 3aIlacoB
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T''IMKOI'CHAa B MbIIIIAX M IICYCHH IIOCJIIC (l)I/ISI/I‘IGCKI/IX Harpys3okK
3aBHUCHUT OT CKOPOCTH INOCTYIUICHHA YIJICBOAOB B OpraHu3M, THUIIA
YIJICBOJOB, BBI60pa BPpEMCHM IJIA UX IIpHUEMa B IICPpUOA OTAbIXA.

YcraHoBieHO, 4T0 mpHeM yrineBoaoB (50 r u OGomble)
cpa3y mociie OONBIIMX HArpy30K, CBSI3aHHBIX C MPOSIBICHUEM
BBIHOCJIIMBOCTH (mepBbie 20 MUH.), a 3aTeM KaxIple 2 yaca
croco0cTByeT 0ojiee OBICTPOMY BOCCTAHOBJICHHUIO COJICPIKAHUS
[JIMKOTE€HA B MbIIIIAX. J[Jis MOJTHOro BOCCTAHOBIICHHUS 3aMlacoB
rJIMKoreHa tpedyercs okosio 20 4acoB, a IpU HEPAIMOHATEHOM
MUTaHuU - emle Oosbine. boiee OBICTPBIN pecHHTE3 TJIMKOTEHA
MBIIII] TPOUCXOJIUT MPHU MOTPEOJCHUU TIIIOKO3BI U Caxapo3sbl,
MIPU UCTIOJIB30BAHUH MPOAYKTOB € BbicOKUM [ .

BuraMuHbI

Butamuabel - 3TO  Tpynma  HHU3KOMOJEKYJISIPHBIX
OMOJIOTUYECKH aKTUBHBIX BEIIECTB, KOTOpPbIE YYacTBYIOT B
pPEeryJIIlIMd MHOTHUX OHOXMMHYECKHUX peakuuil u (QyHKIuH
opranu3Ma. ButamuHbl He 00pa3yrOTCs B OpraHuU3Me 4ejoBeKa
WM 00pa3yroTCsl B HE3HAYUTEIbHBIX KOJMYECTBaX, MOITOMY OHU
OTHOCSATCS K He3aMEHHUMBIM ITHIIICBBIM BEIECTBAM.

Yucao U3BECTHRIX BUTAMHUHOB JOCTUTAeT aBadlaTu. Bee
OHM HMCIOT OOJIBIIIOEC 3HAYEHWE JJIs1 IMHTAaHUS W 370POBBS,
y4acTBYs B PETyJISIMU OOMEHAa BEIHISCTB M (PU3HOJOTHUYECCKUX
¢yukiuii. CyTodHass TOTPEOHOCTh 4YEIOBEKAa B BHUTAMHHAX -
COCTaBJISIET HECKOJIbKO MUJIJIUTPAMMOB WJIM MHUKPOTPaMMOB H
3aBHCHUT OT BO3pacTa, MoJjia U YPOBHS JIBUTATEIbHOM aKTUBHOCTH.
Tonbko ButamMubl C U P He0OX0auMBbI OpraHu3My B OOJIBIIIOM
koanuectBe - 10 100 mr Buramuna C u 30 mr Butamusa P. Jlns
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CIIOPTCMEHOB CYTOYHBIE HOPMBI MOTPEOJICHUSI BUTAMUHOB
YBETUYCHBI B 2-4 pasa, 4To CBSA3aHO C MHTEHCU(UKAIUEH oOMeHa
BEILIECTB MIPU TPECHUPOBKAX.

Bo3geiictBie MHOrMX BUTAMHHOB Ha OOMEH BEILIECTB
CBs3aHO C (epMEeHTaMH, IIOITOMY BBICOKAs AaKTUBHOCTh
(hepMEHTOB U WX BIUSHHE Ha CKOPOCTH OOMEHA BEIIECTB 3aBUCST
oT 00€CIeYeHHOCTH opraHu3Ma BUTAMUHAMH. ITo
00€CIeYeHHOCTH BUTAMUHAMU TPHUHATO  BBIJACIATH  TaKUE
COCTOSIHUSI OPTraHW3Ma, KakK daeumamuHo3, UNOSUMAMUHO3 W
2UNepe8UMAamMuHoO3.

Asumamuno3 - 3TO crelUPpUIECKOe HapylleHne oOMeHa
BEILIECTB, BBI3BAHHOE JJIUTEIHHBIM OTCYTCTBHUEM (IeuiuTom)
KaKoro-nmu0o BUTaAaMUHA B OpraHU3Me, KOTOpOE€ MPUBOJIUT K
ONpeAeICHHOMY 3a00JICBaHMI0O WM THOEIM  OpraHu3Ma.
l'unosumamuno3 - 3TO COCTOSIHUE€ OPraHU3Ma, CBSI3aHHOE C
HEJIOCTATOYHBIM (CHUKEHHBIM) KOJIMYECTBOM BHTAaMHUHOB B
opranusme. IlposiBasiercs OHO B OBICTPOM yTOMIIIEMOCTH,
MOHMKEHUH PabOTOCTIOCOOHOCTH, OCTPOTHI 3PEHUS B TEMHOTE,
MIETYIIEHUN KOXXHM, CHI)KEHUU COMPOTUBIISIEMOCTH OpraHu3Ma
MHDEKIMOHHBIM  3a0o0sieBaHUsM. [ unepgumamuHo3 - 3TO
HapylieHne OMOXUMUYECKUX MPOIECCOB U (QYHKIIUIA BCIEACTBUE
M30BITOYHOTO  (JJIUTETLHOTO) TIOCTYIUICHUST B OpPTaHU3M
BUTaMHUHOB. ['unepBUTaMUHO3BI XapaKTEepHbI TUTSt
KUPOPACTBOPUMBIX BHUTAMHHOB, ocoOeHHO A u [, KoTopbie
MOTYT HaKarIuBaThCS B JKUPOBBIX JETIO OpraHu3Ma.

[IpyunHamMy BO3HUKHOBEHUSI TWIIO- U ABUTAMHHO30B Y
YeJoBeKa MOTYT OBITh HapyIICHUS palioHa TUTAHUS WU
BCAChIBAaHHS BUTAMHUHOB B KHUIIIEYHUKE, HEIOBOCIIOJTHEHUE HUX
MIPU TOBBIIIEHHON MOTPEOHOCTH, HAMPUMEP TPHU HAIMPSIKEHHBIX
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(bu3NYecKuX yNpaxKxHEeHUsX. [ MmoBUTaMUHO3BI Hanbosee 4acTo
MOTYT HaOJI0aThbCsl B KOHIIE 3UMBl M BECHOHM, Korjga B
MPOAYKTaX MUTAHUS YMEHBIIIAIOTCS 3aMacbl BATAMUHOB.

Burtamunbl pa3nensoT Ha 1IBE TPYIIIIbL:
xupopactopumsie (A, /1, E u K) u Bogopactsopumsie ( C, P, H,
BUTaMUHBI TpyIIibl B u 1ip.).

Kupopacmeopumsle sumamunut

Butamun A (peTUHOI) CONEPKUTCS B TAKUX MPOTYKTaX
KUBOTHOTO TPOUCXOXKJEHUS, KaK TEYCHb >KUBOTHBIX W PBbIO,
CIMBOYHOE  Maclio, sAWYHBIM  kedaTok'. B mpomykrax
PACTUTEJBHOTO MPOUCXOKACHUS, OCOOCHHO B Pa3IMUHBIX BUIAX
oBoiel (HamboJiee W3BECTHA B OTOM IUIaHE MOPKOBB)
COJICP>KUTCS] IPOBUTAMUH A (KapOTHH).

Butamun A HeoOXomum IS Ipoliecca  pocTa,
obecrnieueHus: HOpMaIbHOTO 3peHusi. OH COCOOCTBYET POCTY U
pereHepanyy KOXKHBIX MOKPOBOB M CIHM3UCTBIX oOomouek. [Ipu
OTCYTCTBHHM JTOTO BHTAaMHHA TPOUCXOIUT TIIEPEChIXaHUE |
OpOTOBEHHME TKaHEW, BCIIEJCTBHE YEro YacTO pa3BUBAIOTCS
uHpexuuu. Ilopaxenue poroBoii 000JIOYKH U COEAMHHUTEIILHON
TKaHM TJ1a3 MOKET MPUBECTH K MOJTHOU MOTEPE 3pCHHUSI.

Butamunbl rpynnsl D (kanbiudepoiisl) comepxkarcs B
PBIOHBIX MPOAYKTaX, B MEHBIIICH MEPE - B MOJIOYHBIX MTPOTYKTaX.
[Tox BO3mEWCTBHEM COJTHEYHOTO CBETA OPraHU3M MOXKET caMm
CUHTE3UPOBATH 3TOT BUTAMHH u3 OTIPEICTICHHBIX
MIPEANIECTBEHHUKOB - MPOBUTAMUHOB. Butamun D perymupyer
obmeH kanbius U (docdopa, cnocoOCTBYET MX BCACHIBAHUIO W3
KHUIIIEYHUKA U OTJIOXKEHHUI0 B KOCTSIX. HemocTaTodHOCTH 3TOTO
BUTAMHHA Y JCTCH - MPUBOJINT K PAXUTY.
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Buramun E (Toxodepoir) conepKuUTcs B 3HAUUTEIIBHBIX
KOJMYECTBAX B PACTUTENBHBIX MaciaxX, 3apojblllaXx CEeMsH
371aKOB (SUMEHSI, OBCA, PXKU M TIICHUIIBI), a TaKXKe B 3€JCHBIX
oBomax. Butamun E sBnseTcs OZHMM M3 CaMbIX CHJIBHBIX
aHTHOKCUJAHTOB, TO €CTh 3alllUI[aeT OT YPEe3MEPHOTO
MEPEKUCHOTO OKUCJICHHUS JUIUABI KJIETOYHBIX MeMOpaH u
KUPHBbIE KHCIIOTBI, COXpaHsis HX Ouonornyeckue QyHKIUH.
Bnuser Ha QyHKIMIO MOJOBBIX U APYTUX SHIOKPUHHBIX JKEJE3,
NOJIEPKUBAET AJIACTUYHOCTh COCY/IOB, YMEHbILIAET
CBEPTHIBAEMOCTb KPOBHU, YCHJIMBAET MPOLIECCHl CUHTE3a Oelika B
CKEJIETHBIX MBIIILAX, IPOSIBIISASL aHA0OINYECKOE IEHCTBHE.

Buramun K (QwimoXuHOH) cOmEpXKHUTCS B OBOIIAX
(mmuHAT, 3€NEHBI TOpoIIeK U Ap.), pbide, msce. Burtamun K
BXOJIUT B COCTaB (DEPMEHTOB, KOTOPBIE PETYIUPYIOT MPOIIECCHI
CBEpThIBaHUS KpoBH. HemocTarouHOCTh 3TOTO BUTAMHUHA Y
YyeloBeKa MOXKET BO3HHUKATh TMPH HApYUIEHHH pPe30pouun
(BcachIBaHUs1) B JKEITYIOYHO-KHUILIEYHOM TpakTe (Hampumep, npu
00JIe3HAX TIEYCHU M KEITYHOTO MY3BIPS) WM MPEKPALICHUH €ro
cuHTe3a OakTepusiMu KuieyHuka. OtcyrcTBue BuTamuHa K
MPOSIBIISIETCS PEUMYIIIECTBEHHO BO3HUKHOBEHUEM
KPOBOTEUYEHHI, TaK KaK 3TOT BUTAMHUH Y4acCTBYET B 00Opa30BaHUU
BaYKHOTO JIJIsl CBEPTHIBAHMSI KPOBH BEIIECTBA - IPOTPOMOMHA.

Booopacmeopumvie sumamunii

W3 rpynmnsl BOAOPacTBOPUMBIX BUTAMHUHOB PacCMOTPHUM
BUTaMHHBI Tpynmbel B, Butamun C u OuodaaBoHOUIB! (BUTAMUH
P).

Butamun B: (TMaMuH) coIep)KHTCS, MpEXAEe BCEro, B
3apoJIbIlIax U 000J0YKaxX CEMSH 3€PHOBBIX KYIBTYp, B APOXKIKAX,
opexax, 0000BBIX, a TAKXKE B HEKOTOPBIX MPOAYKTaX dKUBOTHOTO
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NPOUCXOXKIEHUS - Cepue, IeYeHu, TMouykax. borateim
HMCTOYHUKOM 3TOTO BHUTAMHHA SIBJISICTCS YepHBIN XJe0. Butamun
B1 ydacTByer B perynsiuu yrieBOJHOTOo oOMeHa. Bxomut B
cocTtaB (DEpMEHTOB, YJaCTBYIOIINX B OMOCHHTE3€ HYKICHHOBBIX
kucioT. OH Takke NTPUHUMAET YydYacTHe B MPEBpaIIeHUU
AMHHOKHCJIOT, BOBJICKA€TCS B OEJKOBBIH M >KHUPOBOH OOMEH.
[TosTOMy C yBeTWYEHHEM IMOCTYIUICHHUS B OPTaHWU3M YIJIEBOJIOB
NOTPEeOHOCTh B ATOM BUTaMHUHE Bo3pacTaeT. To ke MPOUCXOIUT
Y TIPY YBEJIMYECHUU UTHTEHCUBHOCTH YHEPTEeTHYECKOTO OOMEHA.

Henoctato4yHOCTh 3TOTO BUTAMUHA BBI3BIBACT TSIKEIIbIE
HapyIIEHUs HEPBHOM CUCTEMbI (ITOJIMHEBPUT).

Buramun B2  (puboduaBuH)  comepkUTCS B
3HAUUTENBHBIX KOJIMYECTBAX B TEYECHM, IOYKAX, IPOXKIKaX,
MOJIOYHBIX TMPOMYKTaX. ITOT BUTAMHUH YY4acTBYET B IIpoOIleccax
TKAaHEBOTO  JbIXaHWSA, BXOAUT B  COCTaB  (PEPMEHTOB,
peryIupyIOMKUX BaKHEHIHe 3Tanbl ooMeHa BemecTB. [Ipu Bo-
aBUTAMHUHO3€ OCJIA0JISIFOTCS MPOIIECChI TKAHEBOTO JIBIXAHHMS, YTO
BBI3BIBACT 33JICPKKy POCTA, YCHJICHHBIM pacmaj TKaHEBBIX
OCIIKOB, CHIDKCHHME 4YHCJIA JICUKOIIMTOB B KPOBH, HAPYIICHUS
(GyHKUMII OpraHoB muileBapeHus. Bo3pacraHue B paluoHE
KOJIMYECTBA YTJIEBOJOB W JKUPOB BEIET K TMOBBIIICHUIO
MoTpeOHOCTH B pubodIaBuHE.

Butamun Bs (nupugoOKCHMH) MOCTYMAaeT B OpPraHU3M B
COCTaBE TAaKUX NPOJYKTOB, KaK TIICHWYHAs MyKa, O0OOBHIE,
JIPOXOKH, TEYeHb, TOYKH, W HEKOTOPBIX IPYTHUX, a TaKKe
BbIpabaTbIBaeTCd MHUKpOOAMHU KHUIIEYHHWKA. Bxons B cocTaB
(hepMeHTOB-TpaHCAMHUHA3, KaTaJIM3UPYIONTUX
repeaMUHUPOBAaHNE aMUHOKHCIIOT, TUPUAOKCHH UTPAET BAXKHYIO
posib B OenkoBoM oOmeHe. boibiioe 3HaueHue BUTaMHUH Bg
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UMEET TaKXke B OOMEHE J>XUpPOB (JIUNOTPOINHBIA 3(PdekT), B
KPOBETBOPEHUHU, B PETYJSIIAH KUCIOTHOCTH H KEIyJOYHOMN
cekperuu. IIposiBlIeHUSIMM HEIOCTATOYHOCTH BHTaMHHA Bg
SABJISIIOTCSL 3aJIepKKa pOCTa, JAEPMATUTHI, OCIa0JICHUE MaMsTH,
YMEHBIIIEHHE 4Yunciaa JIuMEGOIUMTOB B KpoBU. [loTpeOGHOCTH
YEJI0OBEKa B BUTAMUHE Bg BO3pacTaeT ¢ yBEIIMUCHUEM KOJINYECTBA
OCJIKOB B COCTaBE MHIIH, a TAKXKE IPH (PU3NUECKUX HATPy3KaX.

K ButamuHam rpymnmbl B OTHOCAT MU HHKOTHHOBYIO
KHMCJI0TY, wii HuanmuH (ButamuH PP). Yenoex mnomyuaer
HUKOTHHOBYIO KHUCIIOTY B XJieO€, pa3fMUYHBIX KpPYyIax, MEYEHH,
Msce, peide. Buramun PP Bxomur B cocTaB BaKHEHITHX
(hepMEeHTOB, KaTaTU3UPYIOMUX MPOIECChl TKAHEBOTO JbIXaHUS
IyTEM IIepeHoca BoAOpoaa. HemoctatouHOCTh HUKOTHHOBOM
KHUCJIOTBl BBI3bIBACT MeEJUIarpy - 3a0oJieBaHUE, MPOSIBISIONICECS
COYETaHUEM JIepMaTHUTa, AUCHYHKIIMU KUIIEYHUKA U MATOJOTUH
MICUXUKH.

Buramun B1, (inaHoko6anamMuH) MOCTynaeT B OpraHu3M
YEJIOBEKa B COCTaBE MPOAYKTOB >KMUBOTHOIO MMPOUCXOXKICHUS
(meyenb, mouku, pnida). IluaHokoOamaMuH  yBEJIUYMBAET
KOJIMYECTBO PUTPOIIUTOB, YUACTBYET B CUHTE3€ HYKJIEUHOBBIX U
AMUHOKHCIIOT. DJTO TPHUBOJUT K aKTHBAIMU CHHTE3a Oelka,
IIPOLIECCOB POCTA U BOCCTAaHOBJICHUs. [I[py HapylieHun yCBOEHHs
BUTaMUHA Bi1y pa3BuUBaeTcsi aHeMHsi, YTO CBS3aHO C YTHETCHHEM
00pa3oBaHUs KPACHBIX KPOBSHBIX TEJIEII.

Buramun C (ackopOWHOBasi KHCIIOTa) COJEPIKHUTCS
MPEUMYIIECTBEHHO B CBEXHUX OBOIIaxX W (pykTax. borarbimMu
HMCTOYHUKAMHU STOr0 BUTAMHMHA SIBJISIFOTCS TUIOJBI IIMITOBHHUKA,
YEpPHOU CMOPOJMHBI, IUTPYCOBBIE, YKPOIL, CIAAKUNA CTPYUYKOBBIN
nepell, meTpyuika, IMUHAT, TOMAThl, KanycTta. M3MmensueHue u
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JUINTENIbHOE XpaHEHWe, Bapka M KOHCEPBUPOBAHUE ITHUX
MPOIYKTOB 3HAYUTEIHLHO CHUKAIOT COACP)KAaHNE B HUX BUTAMUHA
C.

AckopOMHOBasI KHCJIOTAa Y4YacTBYeT B OKHUCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX  IIpoIleccax, OHa HeoOxoamma s
HOpPMaJIBHOTO  O€IKOBOrO  OoOMeHa, JiIa  oOpa3oBaHUs
COCTMHUTETLHON TKaHU, B TOM YHCJIC B CTEHKAaX KPOBEHOCHBIX
COCYJIOB, ISl CUHTE€3a CTEPOUJHBIX TOPMOHOB HAJIIOYEUHUKOB,
UTPAIONIMX BaXHYI poJb B aJalTallud oOpraHu3Ma IpHu
CTPECCOBBIX CUTyallUsX, U T. 1.

C-BuTaMHHHAsT HEAOCTATOYHOCTh BBI3BIBACT TSIKEIOE
3a0oseBaHue (umHrYy), KOTOpOe XapaKTepU3yeTCs
KPOBOM3IUSHUAMU (BCJIEICTBHE TOBBIIICHHONW JIOMKOCTH U
MIPOHUIIAEMOCTU CTEHOK COCYJIOB), CHIDKCHHEM (Pu3nueckoit
paboTocnocoOHOCTH,  ocnabieHueM  (QYHKIUU  CEpACHHO-
COCYJIUCTOM CUCTEMBI U T. .

[ToTpebHOCTE B acKOpOMHOBOM  KHUCJIOTE€  TIpH
HAlpsOKEHHOW ~ MBIIMIEYHOW  JEATEIBHOCTH  3HAYUTEIIBHO
Bo3pacTaeT. Jyis moBbilieHUsT GU3UYECKOH PabOTOCTIOCOOHOCTH
HEOOXOJIMMO  YCWJICEHHOE€  CHa0XeHHWe  OpraHum3dMa  3TUM
BUTaMHHOM. OJHAKO [AJIUTEIbHOE €ro mnoTpebiieHue B
KOJIMYECTBAX, 3HAYUTEIBHO MPEBBIMAIONIUX  HOPMAJIBHYIO
MOTPEOHOCTh, MOXXET MPUBECTH K MPHUBBIKAHUIO OpPraHU3Ma K
MOBBIINIEHHBIM J103aM. B 3TOM ciydae mpu BO3BpallleHUU K
OOBIYHBIM, HOPMAJILHBIM KoJiMuecTBaM BuTamMuHa C B TTUTAaHUU
MOTYT BO3HHUKATh SIBJICHUS €T0 HEJIOCTATOYHOCTH.

Buramun P (pyTuH) OTHOCAT K OuMoOQaBoHOUIAM,
o0Iee KOJMYECTBO KOTOPBIX JIOCTUTACT CTa TSATHIACCATH.
Butamua P comepkuTcs B pacTUTENBHBIX  IMPOAYKTaX.
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YcranoBiaeHo MHoro obmiero B nedictBuu BuTamuHoB C u P.
Butamun P Takke — y4acTBYyeT B OKHCIMUTEIBHO--
BOCCTAHOBUTEJIbHBIX PEAKIUAX W CTUMYJHPYET TKaHEBOE
neixanue. OH 00aiaeT KammuIIPOYKPEIUISIOMUM ICHCTBUEM U
CHOCOOHOCTBIO CHW)XaTh IPOHUI[AEMOCTh CTEHOK COCYJIOB.
Henocrarounocte BuTamMuHa P B MUTaHWM BBI3BIBAET JTOMKOCTH

KallWJIJIApOB, reMopparuio. Buramnn P YCHJIUBAECT
BOCCTaHOBJICHHE JIETUIPOaACKOPOMHOBOM KHCIIOTBI B
aCKOpOMHOBYIO.

B nocnennee BpeMst IpeACTaBIEHUS O POJIU BUTAMUHOB B
opraHu3Me OOOTaTWJIMCh HOBBIMH JaHHBIMH. CUHTaeTCs, 4YTO
BUTAMHHBI CTIOCOOHBI YIIyUIlIaTh BHYTPEHHIOIO CPE/y, OBBIIIATh
(yHKIIMOHATBHBIC BO3MOKHOCTH OCHOBHBIX CUCTEM,
YCTOWYMBOCTh OpraHu3Ma K HeOJaronpusTHeIM (aKTopaM.
CrnenoBaresibHO, BUTAaMHUHBI PACCMATPUBAIOTCS COBPEMEHHOM
HayKOM O MHUTaHUU KaK BaXKHOE CPEACTBO OOIIEeH MepBUYHOMN
npodunakTUKu OO0JIe3HEH, TMOBBIIMIEHUS PadOTOCIIOCOOHOCTH,
3aMeJIEHHUs MTPOLIECCOB CTAPEHUSI.

MuHnepaJibHbI€ BellecTBa

MunepanbpHble BEHIECTBA B 3aBUCHUMOCTH OT  UX
CoJiepKaHMsl B OpTaHU3ME M MUILEBBIX MPOIYKTaX MOAPA3IACIISIIOT
Ha MakKpo- M MHUKpoayeMeHThl. K maxposnemenmam, xoTopble
comepkarcsis B OOJIBIIUX KOJMMYECTBaX (ACCATKU U COTHU
MuwmurpaMmMoB Ha 100 © KMBOW TKaHU WIM TPOAYKTA),
OTHOCATCS KanbIuii, Gocdop, Marauii, Kaiuii, HaTpUH, XJIOp U
cenieH. Mukpoasnemernmyl COiepKaTcsi B OPraHu3Me U MPOIYyKTax
B OYEHb MAaJIbIX KOJIMYECTBAX, BBIPAKACMBIX €IUHUIIAMU,
JECATKAMH, COTHSMHM, TBICSYHBIMHU JOJIIMH MHIJUTATpamMma. B
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HACTOSIIEE BpeMsI 14 MUKPO3JIEMEHTOB MIPU3HAHBI
HEOOXOJIUMBIMM  JUISI  KU3HEACSATEILHOCTU: JKEJIe30, ME/b,
MapraHen, IHHK, KoOambT, Hoa, GTop, XpoM, MOJUOICH,
BaHAIU1, HUKEJIb, CTPOHIINM, KPEMHUU, CEJICH.

MuHepanbHble  BENIECTBA  BBIMOJHAIOT B HAaIleM
opranu3zMe MHOTOOOpa3Hbie PyHKIMU. B KauecTBe CTPYKTYPHBIX
AJIEMEHTOB OHM BXOJST B COCTAB KOCTEH, COIEpKATCSI BO MHOTUX
(dbepMeHTax, KaTaJM3UPYIOIIMX OOMEH BEIIECTB B OpraHuU3ME.
MuHepanbHbie BellecTBa 0OHApyKEHbl B TOPMOHAX (Hampumep,
10/ B cOCTaBe TOPMOHOB IIUTOBUIHOM xeie3bl). OO1Ien3BecTHa
POJIb KeJie3a, BXOJSIIEro B COCTaB remMorioonHa kposu. [Ipu ero
y4acTUHU MIPOUCXOJIAT TPAHCIIOPTUPOBKA KHUCJIOPOJIA.
MuHepallbHbl€ BEHIECTBA PETYJIUPYIOT KHCIOTHO-IIEIOYHOE
paBHOBECHME B KpOBM W JApYyrux opranax. Harpuit u kamui
MIPUHUMAIOT Y4acTHE B TPAHCIIOPTUPOBKE PA3IUUYHBIX BEIIECTB B
KIIETKY, oOecreunBasi 3TUM ee€ (YHKIMOHUpOBaHUE. BaxHyro
pOJIb BBITIOJIHSIOT MUHEpaJIbHbIE BellecTBa (Kaluid, KaJbIIUMH,
HAaTpUl M Mar"uvii) B peryiauuu (QyHKUUMU' CEepACYHOM U
CKEJICTHBIX MBI, J[OCTaTOYHO BBICOKOE U TMOCTOSHHOE
co/iep>)kaHre B OMOJOTMYECKUX JKHAKOCTSX COJIel, B TEPBYIO
ouepenb COJiel Kalluig M HATpus, CIIOCOOCTBYET COXPAaHEHHUIO B
KIETKE  BOABL, 4YTO BaXHO JUII €€  HOPMaJbHOrO
(GYHKIIMOHUPOBAHUS M COXpPaHEHUS (hOPMBI.

[ToTpeOHOCTH OpraHu3Ma B Pa3IMYHBIX MUHEPATbHBIX
BEIIIECTBAX KOJeOJIeTCs B MUPOKUX Mpeaenax. Hanbomee Bbicoka
noTpeOHOCTH B HaTpuu. HaTpuii U XJIOp TOCTYMAIOT B OPraHU3M
B OCHOBHOM B BHJE XJopujaa HaTpus (IIOBApEHHOW COJIN).
Harpuii umeer OoJibllioe 3HAYEHHE BO BHYTPUKIECTOYHOM U
MEXKTKaHEBOM OOMEHE BEIIECTB, PETYJISIUU  KHUCJIOTHO-

34



HIEJIOYHOT'O PABHOBECUSA U OCMOTHYECKOTO JABJICHHS B KIIETKAX,
TKaHSAX U KPOBH. YUacTBYs B BOJHOM OOMEHE,  OH
CIIOCOOCTBYET HAKOIUICHUIO KUJKOCTH B OpPTraHU3ME,
aKTUBU3UPYET  THUIICBAapHUTEIbHbIE  (epMeHTH.  XJop
y4acCTBYET B PEryJISIIMM OCMOTHYECKOIO JABJICHUS U BOJHOTO
oOmeHa, 00pa30BaHUU COJISTHOM KHCJIOTHI KEJIYJJOYHOTO COKA.

CyTtouyHass TOTpeOHOCT, B TMOBAapeHHON CONMU  JUIA
B3pocibix - 10-15 r. [TorpeGHOCTh BO3pactaer Ao 20-25 r. mpu
OOUITEHOM MOTOOTJEICHUH, HEJJOCTaTOYHOCTH KOPBI
HAJIIIOYEYHUKOB, CHJIBHBIX PBOTaX M TIOHOCAX, OOIIMPHBIX
oxorax. B HOpMaJjbHBIX YCJIOBHSIX IMOBBIIIEHHOE 'TIOTpeOIeHHE
MMOBAPEHHOW COJIM HEXEJATEIbHO, TaK KaK 3TO MPU BOAUT K
BO3HMKHOBEHUIO JKQXK[IbI, TMOBBIIICHUIO BOJONOTPEONICHUS U
3a7epKKe BOJbI B opranu3Mme. CHcTeMaTHYeCKHi H30BITOK B
palMoHe TIOBApEeHHOM  COJM, KakK IIOKa3ajdud  Hay4yHbIC
MCCJIEI0BAHMUS, CIIOCOOCTBYET MOBBIIICHUIO YaCTOTBI
BO3HUKHOBEHUS TUIIEPTOHUYECKOU OOJIE3HHU.

Kanmii urpaer OOJbIIyI0 podb BO BHYTPHUKIETOYHOM
oOMeHe, B peryJisiuu BOJHO-COJICBOTO OOMEHa, KHUCIIOTHO-
HIEJOYHOr0 paBHOBecud. Kamuil comepKHUTCs NOYTH BO BCEX
MPOJIyKTax, MOTPEOHOCTh B HEM OIICHUBAETCS IPUMEPHO B 4-6 T
B CyTKd. Kanuii - BaXXHBIN KIIETOYHBIA 3JIEMEHT, B OTJIUYUE OT
HaTpUsi OH HE CIOCOOCTBYET 3aJIepKKE BOJII B OpraHU3Me.
CymiecTBeHHON (QYHKIMEH Kaimusi SIBISIETCS €ro ydacTue B
PErymsiui BO30YJIMMOCTH MBI, TPEXKIE BCErO CEepIACYHOU
Mbiel.  HepgoctaTtok — kanuss ~ MOXKET  NPUBOJIUTH K
BO3HUKHOBEHHUIO CYJOPOKHBIX COKPAIICHHWI CKEJIETHBIX MBIIIII,
CHIDKEHHMIO COKPATUMOCTH CEpJEYHON MBIIIIBI U HAPYIICHUIO
pUTMa CepJIeUHOM AEATETLHOCTH.
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[lon BoO3xeiicTBUEM HEPBHO-3MOLIMOHAIBHOTO
HalpPSDKEHUST W CICIU(PUICCKUX TOPMOHAIBHBIX CIBUTOB ¥
CIIOPTCMEHOB TIPOMCXOJUT TIOBBIICHHBIN BBIXOJ Kajdus W3
KJIETOK B KpPOBb M IOTEPS €ro ¢ Mo4doul. IIpu cucremaTndecku
MTOBTOPSFOIITIXCS nepuoIax HEPBHO-IMOIIMOHATILHOTO
HaIPSHKEHUST B OPTaHU3ME MOKET BO3HHUKHYTHh JNE(MUIUT Kaus.
OCHOBHBIM HCTOYHHKOM KaJHs SIBISIIOTCS OBOIIA M (PPYKTHI,
KOTOpBIE 0053aTeNIbHO HAJ0 BKJIIOYATh B CYTOYHBINA PAI[MOH.

Kanbumii - OaWH U3 OCHOBHBIX 3JEMEHTOB HAIIETO
opranusma. [lorpebHOCTh B 3TOM 35ieMeHTe - okojio 0,8 T B
cyTku. Kanpluii urpaet BaKHYyIO pOJib B Pa3BUTUU U COXpaHEHUU
3JI0POBBIX KOCTEH, UMEHHO B KOCTSX ero Oosblie Bcero. Kpome
TOTO, OH WrpaeT OIpPEACIICHHYI0 pPOJIb B  PeryJsluu
BO30OYJIMMOCTH HEPBHOH CHCTEMBI, B MEXaHHU3ME MBIIICYHOTO
COKpAIIICHHUS, CBEPTBHIBAEMOCTH KpPOBH. [ToTpebiienune
HEJOCTAaTOYHOTO  KOJWUYECTBA KaJbI[US TPHUBOJUT K €T0
BBIZICIICHUIO W3 YYaCTKOB XpaHEHUS B OpraHu3Me, OCOOCHHO W3
KOCTEH, YTO BBI3BIBACT CHIDKCHHWE IUJIOTHOCTH KOCTEH U B
KOHEYHOM HMTOT'€ MPUBOIUT K OCTEOIIOPO3Y.

bonpmoe 3HaueHWME WMeEET COACp)KaHWE B IIHIIC
docdopa, a Takke ero cCoOOTHOILICHUE ¢ KaibliueM. ONnTUMaNbHOE
COOTHOIIIEHUE MEXay KanbimeM u ¢ochopom - 1:(1,5-2,0), npu
KOTOpOM o00a »dyieMeHTa YycBauBatoTcs Jiydmie. (OCHOBHOE
KonuuecTBo ocdopa oprannzma coaepKutTcs B koctsx. Pocdop
BXOJIUT B COCTaB BAXXHEUIIHMX MAaKpPO3IPTMYECKUX COECIUHECHHI
(AT®, xkpeatundocdara u ap.), ABISIOMUXCI aAKKYMYJISITOPAMHU
sHeprun B opranusme. OH BXOJHWT TaKKe€ B COCTAaB MHOTHX
JPYTHX BEIIECTB - OCIIKOB-KAaTAIN3aTOPOB, HYKJIEHHOBBIX KUCIIOT

u JIp.
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[TotpebHOCTHL  B3pocioro  uemoBeka B ¢ocdope
coctaBisieT 1,2 T B cyTku. Docdop coaepKUTCS MPAKTHIECKH BO
BCEX MUINECBHIX mpoaykrax. M3 obmero kommyectBa docdopa
Oojiee TIOJIOBMHBI TIOCTYMaeT C TPOAYKTaMH >KUBOTHOTO
MPOUCXOXKJICHNUA.  BBICOKOE  TOTpeOJIeHHEe  OpraHUYECKOTO
docdopa (ramaBHEIM 00pa30M B BHJIC JICLIUTHHA) SBISCTCS OJHHM
u3 (bhakTopoB, MPEIOTBPAIIAIONTIX BO3HUKHOBEHHUE
3HAYUTENbHBIX HapyLIeHUH JUTTUHOTO oOMeHa u
HOPMAJIM3YIOIINX OOMEH X0JIeCTepUHA.

MunepanbHblii 0OOMEH U MOTPEOHOCTH B MUHEPAIBHBIX
BEIIIECTBAX  B3aUMOCBs3aHbl. (OCOOEHHO  OTYETJIMBO  3TO
YCTAaHOBJICHO B OTHOIICHUM Kaiblus, ¢ochopa U MarHus.
Maruuii npuHUMaeT y4yacTue B PEryjsiliud BO30yIUMOCTH
HEPBHOW CHCTEMBI, COKpAIleHWH MBI, Maruus TpeOyercs
MEHBIIIC, YeM KaIbIHA, WX ONTHMAIbHBIM COOTHOIICHHEM B
pammone cuutaercs 0,6:1. IloTpeOHOCTH B3pOCIOro 4HeIOBEKa B
MarHuu cocrtaBisieT npuMmepHo 0,4 T B cyTku. OCHOBHBIMH
HMCTOYHHKAMU ATOTO JIEMEHTA SBIISTFOTCS XJIeO ¥ KPYIIHI.

MukposieMeHTBl - OoJbIlas TpyIa XUMHYECKUX
BEIIIECTB, KOTOPBIC TPHUCYTCTBYIOT B OpraHM3ME 4YeJIOBEeKa W
KUBOTHBIX B HHU3KHUX KOHIEHTpAIUSAX, BBIPAKAEMBIX B
MHUKporpaMmax Ha 1 T. Maccel TKaHed. MUKpPO3JIEMEHTHI
OKa3bIBAIOT BBIPAKEHHOE B3aUMHOE BIUSHUE, CBA3AHHOE C UX
B3aMMOJICICTBMEM Ha YpOBHE aOCOpPOIMU B  IKEIyJA0YHO-
KHUIIIEYHOM TpaKTe, TPAHCIOpPTa W Yy4YacTUS B Pa3IUYHBIX
MEeTa0OJIMYECKUX peakiusx. B 4YacTHOCTH, M30OBITOK OJHOTO
MHKpPO3JIEMEHTa MOXKET BBI3BaTh ACHUIIUT Apyroro. B cBs3u ¢
TUM ocoboe 3HA4YCHUE npuodperaer TIIATEIbHAS
cOaTaHCHPOBAHHOCTh TTUIICBBIX parmoHOB 1o 170
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MUKPORJIEMEHTHOMY COCTaBYy, IPHUYEM BCSKOE OTKJIOHEHHE OT
ONTUMAJIbHBIX COOTHOILICHUI MEXKTY OTJI€JIbHBIMU
MUKPODJIEMEHTAMU MOXET BECTU K Pa3BUTUIO CEPHE3HBIX
MaTOJOTUYECKUX CIABUTOB B OPTaHU3ME.

[Ipy  HEOOCTATOYHOM  MOCTYIUIEHUM  MHUHEPAJIbHBIX
KOMIIOHEHTOB OPraHU3M MOKET B T€UCHHE HEKOTOPOTO BPEMEHH
BOCITOJTHSTh CO3JABIIHICS ACHUIIAT IMTyTeM MOOWIM3AINHN X W3
TKaHEBBIX JIETIO, a MpU HU30BITOYHOM TMOCTYIUIEHUU -
MOBBIIICHUEM BbIBEZICHUS. TKaHEBBIC JIETIO OpraHu3ma 00JagatoT
MOIIIHBIMUA pE3epBaMH MaKpPOAJIEMEHTOB (KalbI[Ui, MarHui -
KOCTHas TKaHb, KaJHWi - MBIIIIIbI, HATPUH - KOKa M TOJIKOKHAs
KJIeTYaTKa), TOT/a KaK pe3epBbl MUKPOIIEMEHTOB B TKaHAX
HE3HAUUTETbHBI. DTUM U OOBICHSIOTCS HU3KHUE aJanTallMOHHbIE
BO3MOXHOCTH OpraHu3Ma K Je(UIIMTY MUKPOAJIEMEHTOB B TUIIIE.
PaboramMu pOCCHMCKMX YYEHBIX YCTaHOBIIEHO, YTO OOMEH
BOKHEHIIMX  MHUKPODJIEMEHTOB  HHTEHCU(UIMPYETCS  TpHU
CEephE3HBIX (PUBMUECKUX Harpy3kax, a 93TO 3HA4YUT, YTO H
MOTPEOHOCTh B HUX Y CHOPTCMEHOB 3HAYMUTEIBHO BBIIIE TIO
CPaBHEHMIO C IPYTUMHU TPyHIIaMU HACEJICHHUS.

Hanbomnee u3ydyeHHBIM H3 MHUKPOIJIEMEHTOB SIBJISICTCS
skese30. IlorpeObHOCT, B HeM opraHu3ma HeBenuka: 10 mr B
CYTKHU JIJIs1 MY>K4MH U 18 Mr juis sxeHuuH. JXKene3o coaepxuTcs B
xnebe (10,0 mr), opomax (10,5 mr), msce, peide, nruie (o 7,4
Mmr). C apyrumMu mpoayKTamu (KpYIibl, MOJIOKO, ChIp, TBOPOT)
xerneza mnocrymnaer mano (okono 1,3 wr). JKeneszo wurpaer
UCKJIIOYUTEIbHO BAXHYI0 POJIb B TPAHCIOPTE KHUCIOPOAA:
KeJIe30 HEeOoO0XOIMMO Kak [Jii 00pa30BaHHUS TeMOTJIOOMHA,
COJICpIKAIlleTOCsl B JPUTPOLMTaX, TaK M  MHUOTJIOOMHA,
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COACPKAIICTOCA B MBIIINIAX. Ono BXOAHUT B COCTaB q)epMGHTOB,
O6CCHCqHBaIOHIHX MpOLCCChI KICTOYHOI'O AbIXaHU:I.

Jlepunutr xeme3a - JOBOJBHO  PAacIpOCTPAHEHHOE
3aboneBanue BO BceM mupe. ['nmaBHas mpoOiema, CBSI3aHHAS C
5TUM  3a0ojeBaHWeM, -  JKene3oJedUIMTHAsT  aHEeMUs,

XapaKTEPU3YIOMIAsICs MOHMKEHHBIM YPOBHEM TeMOTJIOOMHA, YTO
3HAYUTETHHO YXYIMIAET KHUCIOPOATPAHCIOPTHYIO CIIOCOOHOCTH
KpoBU. Bompockl 00€CIeUYeHHOCTH OpraHu3Ma  IKEIC30M
3aHUMAIOT OJHO U3 IIEHTPAJIBbHBIX MECT B 0O0mel mpobieme
aJICKBaTHOTO TMUTaHUsA. Pe3ynpTaThl Hay4HBIX MCCIIECOBAaHUMH,
noyiydeHHsie B mociennue 10-15 jeT, mo3BOJMIM YCTaHOBUTH
NpSMYIO CBSI3b MEXIy YpOBHEM OO0ECHEYeHHOCTH OpraHu3Ma
&KeynesoM M puznueckor paborocnocoOHoCThIO. Ompenensercs
OHAa yJacTHEM jKejie3a IPEeXkJe BCEro B adpoOHOM MeTabOoIM3MeE.
B ciygae HegocTaTka kene3a B OpraHM3Me CTPAJAlOT BCE 3BEHBS
a’poOHOro MeTaboiM3Ma, HO B TEPBYIO OuUepelb - CHUCTEMa
TKAQHEBOTO JBIXaHUS, YTO MPHBOJUT K CHWKEHHUIO (U3HUCCKOU

PaboTOCIOCOOHOCTH.
B TtecHoil cBs3u ¢ oOMEHOM Kejle3a B OpraHu3Me
YEJIOBEKAa HAXOJIUTCS  APYrOd  MHUKPODJIEMEHT -  Melb,

COJIep)KaHMEe KOTOpOW B cpeaHeMm cocrtaBmser 75-150 wr.
OcHoBHOe koymuecTBO Meau (okono 50 %) comepxkutTcs B
MBIILIEYHOW U KOCTHOM TKaHSAX. Meap ydacTBYeT B MOCTPOCHUU
psna depmeHTOB M OenkoB. Benmuwka posb Menu B Ipoiieccax
TKaHEBOTO JbIXaHUs U KpoBeTBOpeHHs. CyTouHask MOTPEOHOCTH B
MEJI COCTaBIsIeT OKOJI0 80 MKI/KT JjIsl IETEH paHHEro BO3pacTa,
40 Mkr/kr - pns Oosee crapmux jgered u 30 MKI/Kr - s
B3pocibix. Cpeau MPOAYKTOB TIHMTAHHUS COJCpP)KaHHE MeEIu
HauOosiee BBICOKO B TI€YEHU, a TaKXKe B MPOJIYKTaX MOpH,
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3epHOO0OOBBIX, TPEUYHEBOM M OBCSAHOM KpyIle, opexax U OYEHb
HU3KO B MOJIOKE€ U MOJIOYHBIX MPOIAYKTaX.

B  opranusme B3poCIIOrO  UENOBEKAa  COAECPIKHUTCS
J0CTaTOYHO O0JbIIoe KOMMYecTBO (2-3 T) muHka. OcHOBHas
4acTh IIMHKA COCPEIOTOUYCHA B KOCTSIX U Koxke. LluHk HeoOxoaum
JUISl HOPMAJIBHOTO POCTa, Pa3BUTUS U TOJOBOTO CO3PEBAHMS,
MOAACPKAHUS PENPOSYKTUBHON (PYHKIIMH, NI KPOBETBOPEHMUS,
BOCIPUATUS BKyca M OOOHSHHS, HOPMAJbHOTO TEUYEHUS
MPOLIECCOB 3aXUBJIEHUS paH U Jp. LIMHK BO3IEHCTBYET Ha
aKTUBHOCTb ~ TOPMOHOB  rumnodu3a,  HAJANOYEYHUKOB U
MO/KENyIoYHOM  skene3bl. [luHK o0namaer JUIOTPONHBIMU
CBOMCTBaMH, HOpPMaJIU3ysl  KHUPOBOM  OOMEH,  IOBBIIIAs
MHTEHCUBHOCTh pacla/ia XKUPOB B OpPraHU3ME U IpeAoTBpalias
oXXupeHue neyeHu. OT TPUCyTCTBUS IUHKA B UHCYJIMHE 3aBUCUT
TUIOTJIMKEMUYECKOE JICHCTBHUE MOCIIETHETO.

Takasi akTHBHas poJib I[IMHKA B pEryJsiiiuu oOMeHa
YIJICBOJIOB U KUPOB OMPENESICT €ro BBICOKYIO 3HAUMMOCThH B
MUTAaHUU CIOPTCMEHOB M (UBKYJIBTYPHUKOB, OCOOEHHO TIpH
Harpy3kax a’poOHOro Xapaktepa, U JHI, CTpaJarouIux
M30BITOYHON Maccolt Tena u guaberom. C muied B3pOCIbII
YeJIoBeK JOJKEH mnoiydarh 10-22 Mr 1muHKa B CYTKH.
HaunGonbimas mnoTpeOHOCTh B IMHKE TOSBISIETCS B TEPHOJ
MHTEHCUBHOI'O POCTa M TOJIOBOTO CO3PEBAaHUS, a TAKKE IPHU
¢us3ndeckux Harpy3kax. OCHOBHBIE MTUIIIEBbIE UCTOYHUKHU [IUHKA!
MSCO, TITUIA, TBEPIBbIE CHIPBI, a TaKXe 3epHOOOOOBBIE U
HEKOTOpbIE Kpymnbl. BBICOK ypOBEHb IIMHKa B KpEBETKax 'M
opexax. MoJIOKO ¥ MOJIOUHBIEC MPOIYKTHI O€THBI LIMHKOM.

B opranusmMe B3pocioro uenoBeka coaepxkurcs 12-20 mr
mapranmna. Ero ypoBeHb OCOOEHHO BBICOK B MO3Te€, TEYEHH,
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noykKax, MOJKEITYJOUHON >kene3e. MapraHel, HeOOXOauM st
HOPMAJIBLHOTO POCTa, MOAJICPAKAHUS PENPOAYKTUBHON (DYHKIIUH,
HOPMaJbHOTO MeTabonu3Ma COeAMHUTENbHONM TKaHu. OH
y4acCTBYET TakKe€ B PETryJSIIUM YIJIEBOAHOTO U JIMIUIHOIO
0oOMEHa, aKTUBHO CTUMYJIUPYET OHOCHUHTE3 XOJIECTEPUHA.
Mapranen npenynpexaacT 0XXUPEHHE MEYEHU U CIOCOOCTBYET
oO1iei yTuin3anuu xupa B opranuzme. OH TECHO CBSI3aH TaKKe
C TpolieccaMM CHHTe3a OelKka W HYKIEHHOBBIX KHCIOT.
VYcraHoBieHa CBSI3b OTOTO  MHUKpOdJieMeHTa C  (yHKIuen
SHIOKPUHHBIX CHUCTEM, €ro BIIMSHUE HA TIOJIOBBIE IKEJE3HI,
IIOJIOBOE PAa3BUTHE U PA3MHOXKEHHUE.

Mapranen ctuMynupyet npoieccsl pocta. [IposiBnennem
MapraHieBol HEJOCTATOUYHOCTHU CIIYXKUT 3a/iepKKa pocTa. Takum
o0pa3oM, CTaHOBUTCS SCHO, YTO aJIeKBaTHOE MOTPEOHOCTIM
KOJIMYECTBO MapraHila B THUILIE OYEHb BaXXHO MPU CHIIOBBIX,
pa3BHBAIONINX (U3UUYECKHUX HArpy3kax, OCOOCHHO Yy IOHOIICH.
CopnepxaHue Mapraiiia B Msce, pblOe, NPOAYKTax Mops,
MOJIOYHBIX TMPOJAYKTaX, sIMIlax HEBBICOKO, TOT/Aa KaK 3JIAKOBHIE,
0000BbBIC, Opexu cojiepxar OoJblIue ero KojaudectBa. boratbl
MapraniieM kode u yaif. OgHa yamika 4yasi coaepkuT 10 1,3 mr
Maprasia.

ConepxaHue XpomMa B OpPraHU3ME B3pOCIIOr0 YeJoBEKa
MEHBIIIE, YEM MHOTUX IPYTUX MHKPOIJIEMEHTOB, U COCTABIISIET
mumb 0-12 wmr. 3HauuTenbHOe (70 2 MT) KOJMYECTBO XpoMa
CKOHIICHTPUPOBAHO B KOXE, a TaKke€ B KOCTAX M Mbimmax. C
BO3pAcTOM COJEp)KaHUE XpoMa B OpraHu3Me B OTIHYHUE OT
JIPYTUX MHUKPODJIEMEHTOB TMPOTPECCUBHO CHIDKACTCS. XPOM
y4acCTBYeT B PEryJSIMU YTJIEBOJHOTO W JIMIUIHOTO OOMEHa,
SIBJISIETCS AaKTUBATOPOM psifia HGEpMEHTOB.
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XpoM COJEPKHUTCSI B MPOJAYKTaX MHUTAHUS B JOBOJIBHO
HU3KUX KOHIEHTpanusX. [Ipy 0ObI9HOM cMENaHHOM MUTAHUH OH
MOCTyNaeT B OpPraHU3M B KOJUYECTBE, JHUIIb HE3HAYUTEIHLHO
MPEBBIMIAIONIEM  HIDKHIOID — TpaHuIly  (U3HOJIOTHYECKOU
MOTPEOHOCTH B3POCIBIX JIIOJACH B JaHHOM MHKpodsiemeHTe. [Ipu
HeCcOATAaHCHPOBAHHOM  TIOCTPOSHWU  THUIICBBIX  PAIlMOHOB,
OJIHOOOpPa3HOM  TUTAHUM  JOBOJIBHO  OBICTPO  BO3HHUKAET
OTHOCUTEJIbHAsT HENOCTAaTOYHOCTh Xxpoma. C  mpomykramu
MATAaHUS YeNOoBeK JoibkeH mnonydarb 200-250 MKr xpoma B
cytku. ComepkaHue Xpoma Hau0oJiee BBICOKO B TOBSIKbEH
MEeYeHU, B MsCE, MTHIIC, 3€pHOOOOOBBIX, MEPIOBON KpyIIE,
pkaHoil o6oitHoM Myke. Hambosee BBICOKON OMOIOTMYECKOU
AKTUBHOCTBIO XpOMa OTJIMYAIOTCA MEKAPCKHUE JIPOXOKH, IEUYECHbD,
MIIIeHUYHAs MyKa rpy0oro Imomoria.

HapaBHe ¢ IMHKOM, MapraHiieM, MEAbI0 U KEIE30M XPOM
SABJISIETCA  IIEHHEWIIUM , MHUKPODJIEMEHTOM B  MHUTaHUU
CIIOPTCMEHOB TIPU JIJIMTENbHBIX a’pOOHBIX Harpys3kax, KOrjaa
pOJIb YTJIEBOJOB U JKUPOB B HHEProoOECICUCHUM OpraHu3Ma
CYIIECTBEHHO BO3pacTaeT, OCOOCHHO B COPEBHOBATEIbHBIN
MepUoI.

B opranuszme B3pocioro ueaoBeka coaepxkurcs 20-50 mr
Hoga, W3 KOTOPBIX OKOJO & MI CKOHIIEHTPUPOBAaHO B
IUTOBHIHOM sxernese. Mo, COAEpKAIIUKCSA B BOAE U NMUIIEBBIX
MpOJyKTax B BHUJAEC HEOPTraHMYECKUX WOIUAOB, OBICTPO
BCACHIBACTCS B KMIICYHUKE. VIO - €[MHCTBEHHBIH M3 M3BECTHBIX
B HACTOSIIEE BPEMS MUKPOIIEMEHTOB, UIPAIOIINX AKTUBHYIO
poJib B OMOcHHTE3€¢ TOpMOHOB. OH ydyacTByeT B OOpa3OBaHHUU
ropMOHa WIMTOBUAHON kene3bl - TupokcuHa. o 90 %
[UPKYJUPYIOIIEr0 B KPOBU OPraHUYECKOTO MOJia MPUXOAUTCS Ha
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JI0JII0 TUPOKCHHA. OTOT TOPMOH KOHTPOJUPYET COCTOSTHUE
OHEPTEeTUYECKOTO 0OMEHa, MHTEHCUBHOCTh OCHOBHOTO OOMEHa U
ypoBeHb Teronpoaykuuu. HepoctatouHocTh Hoaa y 4esnoBeka
NPUBOJUT K  Pa3BUTUIO  DHJIEMHYECKOro  300a,  4TO
CBHUJICTCIILCTBYET O HAapyLICHUM CHUHTE3a THUPOKCHMHA U
YIrHETEHUH (PYHKIIUH IATOBUIHOU KEJIE3bI.

Mon pacnpocTpaHeH B IPHPOJE  HEPABHOMEPHO.
HaunGomnbime ero Kojin4yecTBa CKOHLIEHTPUPOBAHBI B MOPCKOM
BOJIE, B BO3JYyX€ U MOYBE NMPUMOPCKHUX PallOHOB, HAUMEHBIIINM
COJIEp)KaHMEM MOJa BO BHEIIHEH Cpele OTIUYAIOTCS TOPHBIE
paiionbl. Pu3nonoruyeckas MoTpeOHOCT, B HOAE COCTaBISET
100-150 MKr B CyTKH.

®Top HEOOXOAUM JIsi MOCTPOEHUS KOCTHOH, OCOOCHHO
3yOHOM TKaHHW. JlocTaTouHOoe mMmoTpediieHHe dYeraoBekoM ¢Topa
HEOOXOMMO JUIsl  TMPENOTBpallleHus Kapueca 3y00B U
octeoropo3a. CyTouHas MOTpeOHOCTL BO (PTOpe TOYHO HE
ycTaHoBieHa. [ opranu3Ma B paBHON Mepe HeOIaronpHsTHbI
KaK M30BITOK, TaK M HEJOCTATOK MOCTyIUieHUs (Topa, ONTUMYM
notpedsienuss  gropa  oueHb  orpanudeH.  M30bITOUHOE
MOCTYTUICHUE B Opranu3M (Topa BHI3BIBACT pa3BUTHE (PIIHOOPO3a,
MIPOSIBJISIIONIETOCS KparmuaTocThio 3yOHoM sManu. Hegocrarounoe
MOCTyIieHHue (pTopa B OpraHU3M MPUBOIUT K MOPAKEHUIO 3y00B,
BBIPAKAIOIIEMYCSl B MHHTCHCHBHOM Pa3BUTHU 3yOHOTO KapHeca.

KobanbT - OIMH M3 BaXHEUIIMX MHUKPORJIEMEHTOB,
y4acTBYIOIIMX B  KpoBeTBOopeHMU. OH 3al€iCTBOBaH, B
mpoiieccax 00pa3oBaHUsI IPUTPOIIMTOB U TEMOTJIOOMHA U TaKUM
oOpa3oM cTUMYJIUpyeT KpoBeTBopeHue. KoOanpT sBiseTcs
OCHOBHBIM HCXOJIHBIM MAaTE€pUaJIOM NpPU CHUHTE3E€ B OpPraHU3MeE
BUTaMuHa Biy VYaoBierBopeHue NOTPpeOHOCTH OpraHu3Ma B
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BUTaMHHE Biy NpPOUCXOIUT HapsAly C MOCTYIUIEHUEM €ro B
COCTaB€ MHUIIHU €IIe U 3a CUET CUHTE3a KUILIEUHOU MUKPOPIOPOit
n3 KoOanmbTa, Takke IocTymaromero ¢ numied. Kobambpr 1Mo
CPaBHEHUIO C JIPYTMUMU MHKPOdJEMEHTAMHU 00JiamaeT HamOoJiee
BBIDQKEHHOW  CIIOCOOHOCTHIO  CTUMYJIMPOBAaTH  MMMYHHBIE
IIPOLIECCHI.

KoGanbT pacnpocTpaneH B TNPUPOIHBIX IHIIEBHIX
POJYKTaX B HEOOJBIIUX KOJTUYECTBAX, OJJTHAKO MPU CMEIIAHHOM
palMoHe TMUTAaHUS €ro OKa3bIBA€TCAd JOCTATOYHO, YTOOBI
yIAOBJIETBOPUTH MOTPEOHOCTh OpraHu3Ma. ITOT MHUKPOIIEMEHT
COJIEpKUTCST B BojJie (pedHasi, Oo3epHas, MOpCKasi), B MOPCKUX
pacTeHUusiXx, B OpraHusMe pbl0 U KUBOTHBIX. [loTpeOHOCTDH
opraHuszMa B KoOajibTe ellle He YCTaHOBJICHA (OPUEHTUPOBOUYHO
100-200 mxr/cyT.).

buonorudeckasi pojib HUKeJsl BbIICHEHA HEJOCTAaTOYHO.
B ero OumosiornueckoM JIEUCTBHUU OTMEYAETCSI MHOTO OOIIEro ¢
KOOalbTOM B  OTHOUIIEHHWU CTUMYJIMPOBAaHUS  MPOLIECCOB
KpoBeTBOpeHusi. Hukenb coepkutcst B OOIBIINX KOJUYECTBaX B
pPaCTUTENIbHBIX TMPOJAYKTaX, TMPOU3PACTAIONIMX Ha I[OYBaX
«HUKEJIEBBIX» PAaiOHOB, B MOPCKOM, PEYHOM M O3EPHOU BOJE, B
OpraHu3Me Ha3eMHBIX U OOJIBIIMHCTBA MOPCKHUX XHUBOTHBIX U
pbi0. OCOOEHHO MHOTO €T0 B MEYEHU, IMOHKEITYI0UHOMN Keye3e U
runoduse. [loTpeOHOCTH B HUKENE HE YCTaHOBJICHA.

OcHOBHOE  OWOJIOTMYECKOE  3HAYCHHE  CTPOHIMA
3aKJIF0OYAETCSl B MOCTPOCHUHM KOCTHBIX TKaHEH, B KOTOPBIX €r0
conepxkanue cocrasisier 0,024 % B nepecuere Ha 30.1y.
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Boaa

Baknelien 4acThi0 MUIIEBOTO paIlMOHA SBJISIETCS BOJA,
KOTOpasi ~oOeclieymBaeT TEYEeHHE OOMEHHBIX IIPOIIECCOB,
MUIEBApEHUE, BBIBEJACHUE C MOYOW NPOAYKTOB oOmeHa. B
OpraHu3Me B3pOCJIOro 4YeynoBeka Boje coctaBisier 60 % Bceit
Macchl Tena. ColiepaHue BOJbI B Pa3HBIX TKAHAX HEOJIUHAKOBO.
B coenuHUTENBRHON U OTIOPHOM TKAHSX €€ MEHBIIIE, YEM B IIEUECHU
U ceneseHke, rae oHa cocrasisier 70-80 %. B opranusme Boda
pacnpeaensiercss BHYTPM KIETOK M BHE HX. BHekieTo4yHas
KUJAKOCTh COJEPKUT MpuUMepHO 1/3 Bceil BOJbI, B HEM MHOTO
HMOHOB HATpHUsl, XJIOPHUABl U OMKApOOHATHI, BO BHYTPUKIICTOUHOM
KUJKOCTH, BKJIIOYArONIed 2/3 3amacoB BOJBI, COCPEIOTOYCHBI
KaJIuid, aHuoHbI (pochaTHbIX YPUPOB U OEIKH.

Bojia noctymnaer B opranusm 4esnoBeka B ByX (popmax: B
BUAC KUIKOCTU - 48 %, u B cocraBe miotHoW mumu - 40 %.
Ocrtanpubie 12 %. oOpa3yrwoTcs B mpolecce MeTadonam3Ma
MUILEeBBIX BemlecTB. [Ipoiiecc OOHOBIIEHHS BOABI B OpraHU3ME
MPOUCXOJUT C OOJIBLION CKOPOCTHIO: TaK, B MJIa3Me€ KpOBH 3a 1
MuHyTy 0oOHOBisseTcs 70 % Boabl. B oOMeHe BOABI y4acTBYIOT
BCE TKaHU OpraHuW3Ma, HO HauboJiee UHTEHCUBHO - MOYKH, KOXa,
JIETKUE W KETyJAOYHO-KUIIICUYHBIM TpakT. [JIaBHBIM OpraHoMm,
KOTOPBIN peryIupyeT BOJHO-COJICBON OOMEH, SIBJISTFOTCS TTIOYKH.

[Ipy moTepe IKUAKOCTH Yy UEIOBEKa, OCOOEHHO
CIIOPTCMEHA, MOSBISAIOTCS OnpeaeiaeHHble cuMnTombl. [loTeps 1
% BOIBI BBI3BIBAET UYBCTBO JKaXAbl, 2 % - CHUXKCHHUE
BBIHOCIMBOCTH;, 3 % - CcHWKEHHE CcHIbl, 5 % - CHIDKCHUE
CIIIOHOOTJACJICHUSI W MOYe0Opa3oBaHUsI, YYallEHHBIA ITYJIbC,
arnaTuio, MBIIICUYHYIO CJ1a00CTh, TOMHOTY. [loTeps opranuzmMom
6onee 10 % BOIbI MOKET MPUBECTH K CMEPTH.
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Bona wumeer Oosblioe 3HaueHHe IS (DPU3UYECKOM
NEATEIbHOCTU:
®OPUTPOLIUTHI MEPEHOCIT KHUCIOPOJ B AKTHUBHBIC MBIl C
MIOMOINIBI0 IUJIa3Mbl KPOBHU, KOTOpasi B OCHOBHOM COCTOUT W3
BO/IbI;
eIIUTATENIbHBIE BEIIECTBA - TJIIOKO3a, SKUPHBIE KHUCIOTHI,
AMUHOKHUCIIOTHI - TAKKE TPAHCIIOPTUPYIOTCS B MBIIIIIBI [IJIA3MOM;
®YTJICKUCIIBIM Ta3 © Jpyrue MNPOMEKYTOUYHBIC MPOIAYKTHI
MeTaboau3Ma, OKUIast KJIETKH ., MPOHUKAIOT B IJIa3My, OTTyJa
Y BBIBOJIATCS U3 OPTaHU3Ma;
®TOPMOHBI, PETYIUPYIONIE OOMEHHBIE MPOIECCHl U MBIIICYHYIO
JeSITeIbHOCTh, BO BPEMS BBIMOJHEHUS (U3UUECKOW HArpy3Ku
TPAHCIIOPTUPYIOTCA K CBOMM MHUIIIEHSIM I1JIa3MOU KPOBU;
®KUJKOCTU OpraHu3Ma cojepxkar OydepHble COEIUHEHUS,
obecrneunBarone HopManbHoe PH mipu o6pazoBanum 1akrara;
®BOJla CIOCOOCTBYET OTJAye TeIula, KOTOpoe oOpa3yeTcss Ipu
(u3rnyecKoil Harpys3Ke.

OO0BeM MIa3Mbl KPOBHU - TJIaBHBIN MOKa3aTeNb JaBJICHUS
KpOBH, a CJEJ0BaTeNbHO, U (GYHKIHUU CEPIIEYHO-COCYAUCTON
CUCTEMBL.

B pesynbrare WMHTEHCHMBHON (DU3UYECKON HArpy3Kud B
OpraHu3Me CIOPTCMEHOB MPOMCXOJAT OJHOBPEMEHHO JIBa
mpoiiecca: 00pa3oBaHue TEIla U OTJa4a €ro MmyTeM U3Iy4YeHUs B
OKPY>KAIOIIyI0 CpeAy U MyTeM HCHapeHHsl MOoTa ¢ MOBEPXHOCTH
TeJla U HarpeBaHus BlIbIxaeMoro Bo3ayxa. [Ipu norootaenenuu u
ucrnapeHnu 1 1 morta opranusM otaaeT 600 kkana. ITOT mporecc
COMPOBOXKAAETCS  OXJAXKIEHWEM  KOXu. B pesynbraTe
peryiaupyercs Temiieparypa Tena. BmecTte ¢ moTOM BBIIENSIOTCS
MUHEpPAJIbHBIE COJM (OOBIYHO CHOPTCMEHBI TOBOPST, YTO TOT
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COJIGHbIH ¥ okeT 1uaza). [log BiIusiHUEM TPEHUPOBKHU
MPOUCXOJIUT  aJanTalus OpraHu3Ma K  YCJIOBHUSIM  Kak
HarpeBamolIero, TaK MW  OXJAXJAIOIIET0  MHUKPOKJIMMATA.
Tepmoperynsiius y COOPTCMEHA BO BPEMS MBIIICUHONW pPaOOTHI
TECHO CBSI3aHA C COCTOSIHUEM BOJIHO-COJIEBOTO OOMEHA U TpeOyeT
MOBBIIIEHHOTO TMOTPEOJICHUSI KUAKOCTH B BHUJE CHEHUATBHBIX
HaIUTKOB.

4. KOoHTPOJIb 32 COCTOSIHNEM 310POBbS 3aHUMAKOIIMXCS.

BusyanpHoe HaOI0/IcHHE 3a BHEIIHUMH IPU3HAKAMHU
YTOMJICHUSI TO3BOJISIET TPEHEPY HMETh IMPEJCTABICHUE O
COCTOSIHUH opraHuszMa B LIEJIOM, OPHUEHTUPOBATHCS
OTHOCHUTEIIHHO CTEIIEHU HaIPSDKCHMS, c KOTOPBIM
3aHUMAIOIIUICS  BBINOJHSACT  (DH3WYSCKUE  YIPAKHCHUS,
ITIOMOTaIOT ONPEACIUTh CTEIICHb YTOMJICHHS.

OTtcytcTBHE Kajgo0 BO BpeMsl W TOCIE TPEHHUPOBOK HE
BCETJa CIYXHUT CBUICTEIHCTBOM XOPOIIEH MEePEHOCHMOCTH
Harpy3oK, TaKk Kak HEKOTOPBIC SIBJICHHS TIEPeHANPSDKCHUE Cep/Iiia
U JPYTUX OPTraHOB HE TPOSBISIOTCS B CaMOYYBCTBHH, a MOTYT
ObITh ~ OOHApY>XEHbI  TOJBKO  CIEIUAIBLHBIMA  METOJIaMH
uccienoBanus. Ecim BoO BpeMs WIIM TI0C]IE TPEHUPOBKH OBIBAIOT
Kakue-a1u00 »KajJoObl, DTO BCErga O3HA4YaeT HECOOTBETCTBHE
Harpy3kd ypOBHIO €ro IOATOTOBJICHHOCTH WJIM HapyIlIeHUE B
COCTOSTHUH 3JI0POBBSI.

BusyanpHoe HaOmogeHne BO  BpeMsi  TPEHHUPOBOK
MO3BOJISIET TI0 BHENIHUM TIPU3HAKaM CYJIUTh O CTCICHHU
yromiieHus. [Ipu 3Tom oOpaliaroT BHUMaHHE Ha OKPAacKy KOXH,
MOTJIMBOCTh, XapakTep JbIXaHWs, KOOPJMHAIMIO JIBH)KCHHH,
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BHMMaHue. HopmanibHast okpacka KOXKU JiMIa uin e€ HeOOoJIbIoe
MOKpPaCHeHWE, HEe3HAYuTelbHAs  IOTJIMBOCTh,  YYaIlIEHHOE
JbIXaHHWE, OTCYTCTBHE HApYIICHHMS KOOPJUHAIUM ABWKCHUU M
HOpMaJIbHAsI, 00/pasi MOXOJKa CBHICTEILCTBYIOT O HEOOIBIION
CTETICHU YTOMJICHHSI.

Cpenssis  CTENEeHb  yTOMJIGHHS  XapaKTepHU3yeTCs
3HAYUTETHHBIM  TIOKPACHEHHEM  KOXXH  JIUIA,  OOJBIION
NOTJIMBOCTBIO, TJIYOOKHM M  3HAYUTEIBbHO  yYalIEHHBIM
IbIXaHUEM, HapylIeHHeM KOOpAWHAIMM  ABWKEHHH  (TIpu
BBITIOJTHEHUH YIPaXXHEHUN U MPpU X0J1b0€ — HEYyBEpPEHHBIN IIIar,
MMOKaYMBaHUE).

Bosbiiasi cTeneHb yTOMIICHHMSI XapaKTEpU3yEeTCsS PE3KUM
MTOKpacCHEHUEM, MMOOJICTHEBIINM WIIH JaKe CHHIOITHOCTBIO KOXKH,

O4YCHb  OOJBIION  TOTJIMBOCTBIO,  PE3KO  y4allEHHBIM
MMOBEPXHOCTHBIM, HHOI/Ia  OECHOPSAOYHBIM  JIBIXaHUEM  C
OTAECIbHBIMU r1yOOKUMU BJIOXaMH, 3HAYUTEIIbHBIMU

HapyIICHUSMH KOOPJWHAIIMKA JBWIKECHUW (pe3Kue HapyIIeHUS
TeXHUKH, TIOKaYMBaHWE, WHOTAA TajeHue). B 3aBUCHMOCTH OT
CTETICHU YTOMJICHHUS B TOW WJIM HHOW MEPe MOXET yXYAIIaThCs U
BHHMaHME 3aHUMAFOIIETOCS.

3aHuMarommMecs, KOTOpble MO0 BHEIIHUM TpHU3HAKAM
OTJIMYAIOTCA OT OOIIEH TpyMNIbl BBIPAKEHHBIMH TPU3HAKAMU
YTOMJICHUS U JKayIOTCS Ha 3JI0pOBbE, TPEOYIOT 00s3aTEIIbHOTO
HCCIIeIOBaHMS BO BpaueOHOM KaOWHETE.

5. BeIiBOaBI

3aHsaTus PU3NYECKONW KyJNbTYpPOHM TakK K€ €CTECTBEHHBI,
Kak camMa Ku3Hb. CTpemieHuEe NpPOSBUTHb, OCO3HATh U
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peanu3oBaTh TOT (akT, YTO TPEHUPOBOUHBIA MPOIECC U
paloHaIbHOE MUTAaHUE UMEIOT CMBICT M 00 al0T EHHOCTHIO
caMHu 1o ceOe, BHE 3aBUCUMOCTH OT TOTO, ISl JTIOCTHXKEHUM
KakMX IeJed UCHoib3yeT HuX uelnoBeK. Benp ¢usmyeckas
AKTUBHOCTbH Y MPABWIBHOE NMUTAHUE SIBJISIIOTCS ONMPEACIISIOMINMU
YCIOBHSIMU HOPMAJILHOTO (DYHKIIMOHUPOBAHUS YEIIOBEUECKOTO
opranm3ma. OnTummzanusi mnpoiecca oO0ydeHHs TpeOyer
JOCTATOYHOTO TOJHOTO MPEACTABICHHUS B CBETE MOJEPHU3ALUU
poccuiickoro oOpa3oBaHHsA, W OpPUEHTUPOBAH Ha aHAJIMU3
AHEProcOeperarouXx TEXHOJOTUM, Ha O3HAKOMJICHHE HOBBIX
uJel U TPUOPUTETHBIX HAMpaBJICHUW B o0jacTH  ¢uznueckas
KyJnpTypa. Perymsuus (¢u3MYecKuX Harpy3oKk Ha ypokKax

buszngecKoit KYJIbTYpPOU, palnHroHaIIbHOE NUTaHNE,
HCIIOJIb30BaHUE TPUPOJHBIX (DAKTOPOB, OTCYTCTBHUE BPEIHBIX
MPUBBIYEK — BCE ATO (QopMHUpyeT 3I0pOBBIM 00pa3 >KU3HU
CTYJICHTA.

Pa3BuTHe TBOpUECKMX CIOCOOHOCTEH CTYJIEHTOB IIO
MPUMEHEHUIO TIOJIYYCHHBIX 3HAHWW, YMEHUH M HAaBBIKOB IS
MOJJICP)KaHUSI BBICOKOTO YPOBHS 370POBbS, (PU3UYECKOW U
YMCTBEHHOM  pabOTOCIOCOOHOCTM —  HACyUIHbIE  3aJaydd
(UBUYECKON KYJIBTYPHI.
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