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MeTtannbl- 3T0 onpeaeneHHasa rpynna
XUMUYECKUX 3/1IEMEHTOB, KOTOPble 06/1a4at0T
06LWMMM N1 BCEU rpynnbl CBOMCTBAMU, TAaKUMM
KaK NoBblILIEHHAA NPOYHOCTb, XOPOLUAas TENN0- U
3/1IEKTPONPOBOAHOCTb, KOBKOCTb, M/IACTUYHOCTb,
MeTa/l/IMYeCKnM 6neC|<



YennoBe4YeCKMM OpraHMsMm - CJ10XKHaA
XUMUYecKasa nabopartopusa. TpyaHo cebe
npeacTaBUTb, HO eXXeJIHEBHO Halle
CaMO4YyBCTBME, HACTPOEHME U AarKe anneTuT
MOTYT 3aBMCETb OT MMHEPAJ/IbHbIX BELLECTB.
be3 HMX 6ecnonesHbIMM OKa3blBalOTCA
BUTaMMHbl, HEBO3MOHbl CUHTE3 U pacnaj
6enKoB, }KUPOB U Yr1eBo0B.

MeTannbl HE06X0AMMbI KIETKaM Tena
YyenoBeKa A/15 HopMaJibHOM
*KU3HeJesaTeNbHOCTU. KaK U36bITOK, TaK M
HeO0CTAaTOK METAJIJIOB OKa3blBaEeT
OTpULATENBHOE BIMAHME HA OPraHM3M.




MuHepalibHbIE BENIECTBA JIEIATCS HA
2 TpyIIbl, B 3aBUCUMOCTH OT UX

HEe0OXOIMMOTO KOINYECTBa,
HAa MHKPO3JIeMEHTHI U MAKPO03JI€MEHThI.




Kanun - 310 He06X0AUMbIN 19 HOPMaJIbHOM
YKU3HEeATE/IbHOCTM YE/I0BEKA MUHEPAJI.

OyHKUMU Kanumsa:
-Kanmm — y4yacTHUK KaaMM-HaTPUEBOIro HacocC
onpeAensieT BOAHO-CO/IEBOM 6a/1aHC OpraHm3
-CTpOMTE/IbHBbIM SIEMEHT AN KOCTEM;

-be3 Hero He MOryT B HOPMaJIbHOM peKMME
DYHKLUMOHMPOBATb BbIAENNTE/IbHASA, SHAOKPU
HepBHasA cMCTeMbl. He paboTaloT MOYETOYHMK
MOYKM;

-OH OTBETCTBEHHbIM 32 TPAHCMOPTUPOBKY K
OpraHam BbleNIeHNs aMMMaKa. MHaye NoYku
OTPaBUIUCh 6bl TOKCMYHBIM AMMMAKOM, a C H
BECb OpPraHU3M.




MAKPOJJIEMEHTDBI - BXOIST B CTPYKTYpYy
TKAHEHW, IIPUCYTCTBYIOT B OPTaHU3ME B
OTHOCHUTEJIBbHO OOJIbIIOM KoandecTBe. K
MaKpO3JIEMEHTAM OTHOCST KaJIbL[AM, MArHUM,
KaJIMK, HAaTPHH.

MHUKPOSJIEMEHTDI - BEINOIHAIOT
OMOJIOTUYECKYIO POJIb KaTaIM3aTOPOB XMMHUYECKUX
pEaKIMil B OpraHu3Me, YYacTBYIOT B
pPEryIMPOBaHUHU KU3HEHHO BXXHBIX (PyHKIMN. OHH
coJiepKaTcs B TKaHSAX OpraHM3Ma B OUYCHb MajIbIX
Koan4decTBax. Cpein MUKPOIJIEMEHTOB
BOKHEUIIIMMU SIBJISIIOTCSA: JKEJI€30, Me/lb, [TUHK,
CeJICH, XpOM, MOJIUOJEH, 11011, KOOAJILT, MapTaHel,.
IIpu uX OTCYTCTBHH WM HEJOCTAaTOYHOM
MOCTYIJICHUHM OPTaHU3M IIepecTaeT pacTu U
pa3BUBAThHCS, HAPYIIAKOTCS NPOLECCHI ACICHUS
KJICTOK W IIepeaayy HACICACTBEHHON HH(pOPMAaIIHH.




O6bl4HO, HEXBaTKa Ka/MA BCTpeYaeTCsa O4eHb
peKo. 370 06bACHASTCA TE€M, YTO AaHHbIN _
MMHEpan CoAEepPKMTCS npaKTquCKM BO BCEW
nue, NoTpeb/ISEMOM YENOBEKOM KaxK/blM
JEeHb.

OaHaKo, Aaxke ecnn YenoBek obnagaet
OGLIMPHBLIM PaLUOHOM, TO OH BCE PaBHO
PUCKYET 006peCTU rMnoKaamemmsa (HexBsaTKy
Kanma). Yawe Bcero 3To NpoMcxoamT m3-3a
notpebeHna 60/1bLIOro KoIM4eCTBa
NMOBAPEHHOM COJIU, YTO NMPMBOAMT K
ancbanaHcy MMHepaﬂOB BHYTPU KJIETKMU.

MpoaykTbl NnuTaHua Goratbie Kannem (K)

®dacone Mopckas kanycra Fopox YepHocnue
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. Kanuit: 873 (mr)

Kanwit: 1717 (ur) - NOR Mol 570 (o) Kanuii: 884 (ur)
Kanuit: 1106 (mr)

N3om MuHaane DYHAYK Yeyesuua Apaxuc
O Kanuii: 658 (mr)
Kanuit: 860 (mr) « : . P .‘. Kanuii: 672 (mr)

NP3 () Kanuit: 717 (mr)

KegpoeBble Mopuuua KapTtodens Kewbto Fpeukui opex
opexu N

Kanuit: 608 ‘(;.u'} Kanwit: 568 (r) Kanuit: 553 (mr)

¥ Kanuit: 474 (mr)
Kanuit: 628 (mr)



Kanbumm - }XM3HEHHO
HEo6X0AUMbBIM SNEMEHT
19 OpraH13ma |
yenoseKa. [Moytu |<a>|<p,aﬂ‘

HepBblI, MbILIJLI,bI
HYXXJaeTCA B 3TOM
3/IEMEHTE NS
HOpMaJ/lbHOM
XU3HepeaTenbHOCTU. B
OopraHM3Me 4YesioBeKa
Ka/IbLMWU HAXOAMUTCA B
KOCTAX (oOKos0 99%), B
KNeTKax U KpoBM.




Ponb Kanbuua anAa opraHusMa

-KocTtu 1 3y6bl. MMEHHO Kanbumi dopMupyeT
Kpenkue KOCTU U 3yObl, YTO OYEHb BaXXHO A4
Jeten 1 noapocTkoB. OAHAKO U B3POC/IbIM NIOAAM
HYXEH 3TOT 3JIEMEHT, NOCKOJIbKY OH
noaaeprKMBaeT KOCTHYIO TKaHb.

-Ceppaue, Mblwubl. BarkHeUwwana dyHKUMA -
noaaeprkka cepaua. Kanbumm Hanpsamyto
peryimpyeT cepauedbmeHmne U CHMKaeT gaBneHue.™
3TOT MMHEpPaa 04eHb HEOBXOAUM A1 MbILLIEYHOM
MacCCbl, MOCKOJIbKY AaeT BO3MOXKHOCTb Y€/I0BEKY
ABUraTbCA naaBHO.

-HepBbl. MMHepan NMTaeT HEPBHYIO CUCTEMY U
CTUMYIMPYET NpoBeaeHne UMNYJIbCOB. [pu
HeAoCTaTKe Ka/ibUuMA HEPBHAA CMCTEMA HaYMHaeT
BOCMOJ/IHATb PECYPCbl 3a CYET KOCTEM.
-XonectepuH. KanbuUum no3BonsieT 3Ha4YMTENbHO
CHM3UTb YPOBEHb X0JIeCTEPUHA B KPOBM.

MMMMMMM
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PacTuTe/bHBbIEC HCTOYHUKH KAJIbIHA:
371aKu — OBCSHBIC XJIOMbS, PUC, TPEUKa, IIEPJIOBKA, MAHKA;
bob6oBbie — (hacoiib, O0OBI, TOPOX;

OBo1y — KapTo(deiab, MOMHUIOPHI, OTYPlLbl, PEAUC, MOPKOBb, JIUCTO
caJliat, 3eJIEHBIN JIYK, OpOKKOJIH, YKPOIL,IETPYIIKaA, OA3UIHUK;

OpyKTHI — alleIbCUHBI, KHBU, MaHIapHHEI, aHAHACHI, a0PHKOCEHL, TP
OaHaHBbI, IEPCUKU, IBIHS, SIOJIOKH;

CyXo(pyKThl — Kypara, U3toM, (DMHUKHU;
SAroapl — MajadHaA, CMOPOAMHA, 3€MJISTHHUKA, BUHOTpald, apOy3;

Opexu U ceMeHa — apaxmc, I'PElKUe OpEeXH, CEMEHA MOJICOHYXa,
(UCTaIlIKY, JICIIUHA, MUHIAJTb, KYHXKYT.

KuBOTHBIE MCTOUHUKHU KAJIbIUA:
MsiCHBIEC POYKTHI — TOBSIIMHA, TEISTUHA, IITUIIA;
CyOIpOJyKThI — IIEUEHB;

Pp10a — ckymOpHusi, capiuHa, JIOCOCH;
MosiouHbIE TIPOAYKTHI — MOJIOKO, TBOPOT, CHIP.




HATPUMA

HaTpmn- BaxkHEULLMMK
MaKpoanemeHT, 80%
KOTOPOIro YenoBeK noJjiyvyaet
C NOACONEHHOM nuLen. B
YCJIOBMAX XKaPKOro KJanMmarta
M NPU MHTEHCUBHbIX
(PU3UYECKMX Harpy3Kax
noTpedbHoCcTb B Na
yBEJIMYMBAETCA B OCHOBHOM
M3-3a YCUJIEHHOIO
NoTOOTAE/IEHMA.




POJIb HATPUA B OPI AHU3ME HEJIOBEKA
HEOUEHMMA. ET'O I'’TABHBIMA MOJIE3HbIMUA

CBOMCTBAMM ABNAIOTCA:

-noaaepaHme Heob6xoaMMoro BoAHOro 6anaHca.
[Tp1 NpeKpalleHnM NOCTYNAEHUS 3TOro
MaKpO3JIEMEHTA YENOBEK OyAET CTPEMUTENBHO
TEePATb BeC

-HOPMaIM3auma apTeEPMAIbHOIO AaBEHUS
-YKpenaeHue cepaeyHo-CoCyMCTOM CUCTEMbI
-TPAHCMOPTMPOBKA YI/IEKMC/IONO rasa
-CTUMYJIMPOBAHUE MULLIEBAPUTESIBHOM CUCTEMbI
-06ecnevyeHme MYHKLUMOHMPOBAHMA NMoYeK
-npeAoTBpaLleHne TEMNI0BOro yaapa.




HEZIOCTATOK W
M3BbITOK HATPUA

® lNpn gedpmuymte Na HabnwgaeTCA
MOHMMXKEHME TNHOKO3bl B KPOBMU,
6eccoHHMLa.

® lNpn N30bITKE MMKPO3J/IEMEHTA
pa3BMBAETCA MMMNEPTOHMA,
neperpy»aetca cepaeyHo-cocyamcrasa u
MOYEBbIAEINTE/IbHAA CUCTEMDI,
Hab/1l0AaeTCA OTEYHOCTb AMLa M
KOHEeYHoCTeMN.




[lOMMMO CO/I1, 3TOT

MaKpO3/1EMEHT

MOryT  coAepraTb

ewe U nNpoAyKThl

NMMTaHMAa. Yenosek

MOXeT NONYUUTDjuesumns s  ewkioes  Goeste: Rubas

ero HopMy B cymm m @
naxe O h o ’.
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MATHUMA.

Maruum (Mg) - oauH U3
OCHOBHbIX MMKPO3/IEMEHTOB, B
KOTOPOM Halll OpraHu3m
Hy»XAaeTcA NoCTOAHHO. OH
MrpaeT BaXXHYyl0 poJib B
MOCTPOEHUM KPEMKMX KOCTEU M
3y60B, rnepeaaye HepBHbIX
MMMNYJIbCOB, paccsiabneHmm u
C’aTUM KPOBEHOCHbBIX COCY/I0B, @
HOpMaJ/in3aLumm KpOBAHOIo ‘
JlaBJIEHMNA 1 NPOM3BOACTBE
(depMeHTOoB, y4acTBYET B
MeTab0/IM3ME SHEPIUM.
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O6ner4yaet CUMMNTOMbl MUIPEHMU;
[MoBbllWIAET yCBOAEMOCTb BUTaMUHA B6;

CHU¥KaeT NoBbllLEHHOE apTepMaslbHOE JaBJIEHUE U
HOpMa/IM3yeT cepaLebreHme;

O6neryaeTt COCTOSIHME NpU AEnpeccuu, yaydlaeT
COH;

NpeaynpexaaeT 06pa3oBaHME MOYEYHbIX KaMHEW;

yCTpaHﬂeT CUMIITOMDBI YTOMJTIAEMOCTH, MOBbILLAET
3alliMTHbIE CHNJ1bl OPIraHN3Ma.




OCHOBHbIE CUMMTOMbI, NoJaloLMe 3HAKU HEXBATKMU MUKPO3/1IEMEHTA.

-4yaCTU4YHasA noTeps C/lyxa, 3BOH B YLLUAX;
-CYJJOpPOrM B MbILLLAX, TUKM;
-CTPEeccoBOe COCTOAHUE

ITpodyxkmut numarus 6o2amwte mazHuem (Mgq)

PUEHTHI JHOE H CUrp npoay

Kewesto Fpeyka Fopunua KegpoBbie opexu MuHaanes

23 wr

Mopckas kanycra H4HeBas Kpyna

170 mr




LUMHK- MUKPO3N1EMEHT, }KM3HEHHO HEOBXOAUMbBIN [T
HOpPMaJIbHOrO O6GMEHA BELLECTB M COAEPHKMUTCS B
KaXKJ0M KNeTKe.
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YyAy4llaeT MeTabosIM3Mm - MPUHUMAET y4acTMeE NpH
CO3/JlaHUM, paclenseHnn yrneBoaoB, *KUPOB,
6€e/IKOB;

nojaepxmBaeTt paboTy MMMyHMTETA - BAMAET Ha
NEUKOLUUTbI, aHTUTENA K 60/IE3HAM, TOPMOHDbI;

y/lydlaeT COnpoTUBAAEMOCTb OpraHmM3mMa K
MHPEKUMAM;

B/IMSIET HA POCT pebeHKa, y4acTBYeT nNpu npouecce
NeNIeHUs KNeTokK;

oynaeT OoT TOKCUHOB, BbIBOAUT TAXKEJIble MEeTaJlJlbl,
3aMeNIAEeT CTapeHNEe KNETOK;
HOPMaJIU3YyET COCTOAHHNE BOJZIOC U KOXKM.




MOpenpoAYKTbl — YCTpULbI, 10COCb, Yropb,
aH4yoYyCbl, capAMHa, TYHEL,, MOPCKME BOJOPOC/IN;
OBOLWM — MOMMIOPLI, CBEKNA, LUBETHAs KanycTa,
OPOKKOJIU, KONbpabu;

dPYKTbl M AroAbl — anenbCuH, YEPHUKA,
MaJIMHa;

60060Bble — ropox, Kykypy3sa, ¢aco/sb, Cos,
4yeyeBmUa;

opexm U ceMeHa — KYHXXYT, KeJpoBble€ OpELLKM,
KeLlblo, apaxmuc, TbIKBEHHbIE CEMEYKMU, JIEH, MAK,
MMHAAND;

MSACHbIe NpPOoAYKTbl — 6apaHMHa, roBAAMHA,
neyeHb, A3blK;

Apyrue KaTeropmm — YeCHOK, AMYHbIM XKENTOK,
rPUOLI, JAPOXKIKMU.




TakMmM o00pa3oM, MOXK
caenatb BbIBOJ, YTO MeETa/
KpamHe 3Ha4YMMbl AJ1 YEeJI0BEK
B/MAA Ha pa3Hble CcUCTEe
Hallero opraHmM3ma.




