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BBenenue

o MHoOrmne yyeHbie cymTatoT, YTO B XKMBOM OpraHu3me
HEe TONbKO NPUCYTCTBYIOT BCE XUMUYECKUE
9NIEMEHTbI, HO Ka)XaObl U3 HUX BbINMOSIHAET
onpeaeneHHyo bnonorndeckyo PyHKUMIO.
[locToBEpPHO yCTaHOBMNEHa ponb okosio 30
XUMWUYECKNX SN1IEMEHTOB, 6€3 KOTOPbIX OPraHN3m
yerioBeka He MOXET HOpMarbHO CYLLIECTBOBATD.
OTUN 3NEMEHTbI Ha3bIBAKT XU3HEHHO
HeobxoouMbIMU.

e YYeHble pachnpeaernuiin XxmMn4eckme aJieEMEHTbI B
OopraHnM3mMe 4esrioBeka Mo rpynnam.






Kak B OpraHmusm 4ejioBeKa nmonaaarrt
XUMHUYCCKHE 3JIEMEHTDI?

o YenoBeKk N XMBOTHbLIE MOMYYalOT HY>KHbIE UM OS] HOPMaIibHOM
KN3HEeOeATENbHOCTN SrieMEHTbI C NnLLEen (B OCHOBHOM 3TO
OTHOCUTCS K MUKpO3nemeHTam). Ecnu B nuile He xBaTaet
KaKnx-HMOyab SNeMeHTOB, TO BO3MOXHbI pa3finyHble
3aboneBaHus. [lobaBka gonen Mmunnurpamma Hy>KHOro
3MNeMeHTa K CyTOYHOMY paLMoHy YernoBeka yCTpaHsAeT UX.




Makpo31eMeHThI

o MaKkpoanemeHTbl coaepkaTca B KNeTkax B
bonbLUMX KonnyecTBax. B nepByto oyepenb 310
yrnepoga (C), kucnopop (O,), a3oT (N,) n
Bogopoz (H,).B cymme oHu cocTaensioT 98%
BCEro coaepXXmmoro Krnetkn. Kpome HasBaHHbIX
3JIEMEHTOB K MAaKpO3fieMeHTaM OTHOCAT TaKXe
MarHumn, Kanun, HaTpun, Pocadop, cepy n Xnop.
CymmapHoe ux cogepxaHune 1,9%.Taknm
obpasom, Ha 050 ocTanbHbIX XUMUYECKNX
anemeHToB npuxoautcst okoro 0,1%.



Mukpo3j1eMeHThI

o MukpoanemeHTbl. K HUM OTHOCAT Xene3o, LUMHK,
MapraHeu, 6op, meab, noa, kobanest, 6pom, PTop,
antoMuH1m n ap. B mornoke mrnekonuTaroLmx
OOHapyXeHOo 23 MUKPOINEMEHTA, a B COCTaB KPOBWU
MI1IeKONMMUTaLWMX BXOOAT 24 MUKPOINEMEHTA, B
COCTaB rofioBHOro mo3ara 4yenoseka — 18
MWUKPO3S1EMEHTOB.

o PaccMoTpyM HEecKomnbKO BaXHbIX MUKPOSEMEHTOB
Takmnx kak: HATPUN KANMNN XXETNE3O, KPEMHUN 1
CEJIEH.



JK13HEHHO HEOOXOIMMBIE DJIIEMEHTEI
HATPUHM ¥ KAJUN (QyHKIIMOHUPYIOT B
nape.

OyHKIWN HATPUS B OPTaHU3ME
CIEIYIONIHE.

1 .ITognepxaHue MOCTOSIHCTBA
OCMOTHYECKOTO JTaBJICHUS.

2.Y4actue B paboTe Oy(hepHBIX CUCTEM
KPOBH.

3.IlopnepxaHne HEPBHO-MBILIEYHOTO
TOHYCA.

4.Y4acTtue B mpoleccax Bo30yKICHUS
HEPBHBIX KJIETOK.

Kaymi — OCHOBHOM BHYTPUKJIETOUYHBIN ) (

KaTHOH, YYaCTBYIOIIMM B IMOAACPKAHUN
OCMOTHYECKOI'0 JaBJICHUS, KUCJIOTHO-
I[SJIOYHOTO 0ajlaHca, HEKOTOPBIX (DYHKIIHM
KJIETOK, OCOOCHHO HEPBHBIX U MBIIICUHBIX.



K MUKpO3IEMEHTAM OTHOCUTCS Pl 22 XUMHUYECKUX
3JIEMEHTOB, 0053aTEIbHO MPHUCYTCTBYIOIINUX B OPTaHU3ME
YEJIOBEKA. 3aMETUM, YTO OOJIBITMHCTBO M3 HUX METAJLIbI, a

13 METAIJI0B OCHOBHBIM ABIIeTCA »K€JA€30. HecMoTps Ha
TO, YTO COAECPKAHUE KEJIE3a B UEJIOBEKE Maccou 70 KT He
IPEBBIIIAET 5 T U CyTouyHOE noTpedseHue 10 — 15 mr, oHO
UIPACT 0COOYIO POJIb B NKU3HU ACATEIILHOCTH OpraHU3Ma.

7KeJj1e30 3annMaeT CoBEPIIEHHO 0CO00E MECTO, TaK KaK Ha
HErO HE PACIPOCTPAHSACTCS ICHCTBHUE CEKPETOPHOU
crucTeMbl. KOHIIEeHTpalus Keje3a peryanpyercs
MCKJIFOYUTEIILHO €r0 IOTJIOIIEHUEM, a HE BBIJICICHHEM. B
OpPraHu3Me B3POCIIOro 4ejJoBeKa OKoIo 65% Bcero xemnesa
COLCPKUTCS B TEMOIIIOOMHE U MUOIJIOOWHE, OOJIbIIAs YaCTh
OCTaBIIETOCA 3aIlacacTCs B CIeUaIbHBIX OCIKax

M TOJIBKO OY€Hb HEOOJIbIas YaCTh HAXOAUTCS B

pPa3JIMYHBIX (PEPMEHTAX M CUCTEMaX TPAHCIIOPTA.



KpeMHu# ABIISETCSA TAKXKE
HEOOXOIMMBIM MUKPOAJIEMEHTOM. DTO
OBLIO
ITOJATBEPK/ICHO TIIATEIBHBIM U3YYEHUEM
IIUTAHUS KPBIC C UCITOJIb30BAHUEM
PA3IMYHBIX
naueT. Kpbichbl 3aMeTHO TIpHOaBUIIA B BECE
py 100aBJIICHUU METACUJIMKATa HATPHs
B ux paruoH (S0mr Ha 100r). Hegocrarok
KPEMHHUSA ITPUBOJAUT K HAPYIICHUIO
CTPYKTYPbI KOCTEH U COCAUHUTEIBHOU
TKaHU. Kak BhIACHUIIOCh KPEMHUU
IIPUCYTCTBYET B TEX y4aCTKaX KOCTH, TIE
IIPOUCXOAWUT AKTUBHAS KAJIbIIMHAIINS,
HalpuMeEpP B KOCTH 00pa3yIoIINX
KJIETKax, octeoonactax. C Bo3pacToM
KOHIICHTPALUS
KpPEMHHUSA B KJIETKax nagaet. O Tom, B
KaKUX MPOILECCaX YUYACTBYET KPEMHUU B
KUBBIX CUCTEMAX, U3BECTHO
MaJIo.



CEJIEH. Hexnocrarok cenena
BEI3LIBAET I'MOENb KJIETOK MBIIII U
IPUBOAUT K MYCKYJIbHOM, B YaCTHOCTH
CEPACYHOU, HEAOCTATOYHOCTH.
Henocratok ceneHa BeaeT K
YMEHBIIICHUIO KOHIICHTPALIUHU 3TOTO
(bepMEeHTa, 4TO B CBOKO OUYEPE/Ib
BEI3LIBACT OKHUCJIIEHUE JTUTINAIOB.
CnoocoOHOCTE ceJieHa
IPEIOXPaHSATh OT OTPABICHUS PTYThIO
XOpoI10 n3BecTHa. ['opa3no meHee
M3BECTEH TOT (DAKT, YTO CYIIECTBYET
KOPPEJISIINSI MEXK/TY BEICOKUM
COJICpKaHUEM CEJICHA B
pallMOHE ¥ HU3KOM CMEPTHOCTHIO OT
paka. CeJieH BXOJIUT B pPaliOH
YeJIOBEKA B
xonnyecTBe 55 — 110Mr B rox, a
KOHIICHTpALUs CeJIcHa B KPOBU
cocrasirzeT 0,09— 0,29 Mxr/cMm3.




BBIBOI

e 1) Heoprannueckue coeTMHEHUS, COCTABIISIONINE
TOJIBKO 6% OT 00I1Iero Beca 4ejIoBeKa, SIBIISIOTCS
HE3aMCHUMBIMH BEIICCTBAMHU, 0OCCIICUMBAIOIIIME
rOME0CTa3 OpPraHu3Ma.

e 2) Bce XMMHYECKHE SJIEMEHTHI ACIATCS Ha MaKpoO-,
MHKPO- ¥ YIETPAMUKPOIIEMEHTHI.

e 3) JIro00€ M3MEHEHNE COACPKAHNS XUMUYIECKHUX
BEIICCTB KaK B CTOPOHY YBEIUYCHUS TaK 1
YMEHBIIICHUIO BEACT K HAPYLICHUIO OOMEHA BEILCCTR



