EVOMEHHAS
KNACCUOUKALINS
XVIMUNYE CKIAX
SNEMEHTOB.
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Pa6oTy BbinonHuna: yyeHmua 11 knacca « b » L
cpeaHeun wkonbl Ne8 b
3anueBa MapuHa b
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LIMU 3NeMeHTaMM. /



JHEPIUA BMOTUYECKMMA

CBETA # KOMMOHEHT

BUOMEHHBIE
SNEMEHTHI
CONHUE

ABUOTHUYECKIMA KOMNOHEHT

NOTOK 3HEPI A
KPYTOBOPOT BMOMEHHBIX SNEMEHTOB

)XUBOTHOTO, eadeneHHoro Habo
371eMEeHTOB. ’
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3Y4YUTb BIrIMSAHUE OMOreHHbIX 3/IeMEeHTOB Ha
,) | _"_JU | XaloLy cpeay U XXKMBOW OpPraHU3Mm.
|_ - U3y4YMTb €CTEeCTBEHHYI0 Knaccudpukauumio
OUOreHHbIX 3NeMeHTOB.
- BbISCHUTb cofep)XaHue NOHOB OMOreHHbIX
3N1eMEHTOB B XXUBbIX OpraHu3max.
- Y3HaTb NOTPEOHOCTb OpraHu3ma B OMOreHHbIX
anemMeHTax. 3 4
- NPOBECTU Ka4yeCTBEeHHbIe peakLuun Ha s
onpeperieHNMe KaAaTUOHOB U AaHNOHOB ONOreHHbIX
Mezb 3N1eMeHTOB.

MapraHeL,




JJIeMEeHTBhI,
BXO/JSIIIIAE B

OnHoatomHbIe | DJieMeHThI, 00HA aemMble
COCTaB 3 : PYy:KuB
HOHBI B CJI€IOBBIX KOJMYEeCTBAX
OpPraHu4ecKux
BelIeCTB
Kucnopon Harpwnii Mapranen AJFOMUHAN /
Yoiepon Kanui Kezeso BaHam/Iﬁ/
Aot Maruuit KobGanbr MonuOnex
Bonopon Kanbun Mens , Won
docdop Xiop [{nHK » KpemHnii
Cepa - bop -




SnemerTs! nepBRYKON KIEEN Ka 3ape SBOLH.

K opraHoreHam TpaguLUMOHHO NPUYNCIISIOT, YYUTbIBAd UX obliee coaepxaHme

B »XnBOM BellecTBe (98,72 at%), YeTbipe arieMeHTa: Kucrnopos, yrnepoa,
BOOOPOA U a30T, - UMEHHO B JaHHOW nocreanoBaTenibHOCTU NCXOAS U3 UX BECOBbIX
OoTHOWeHUN (T.€. r/T). NpnymnHa Toro, YTo 3TN YETbIPE ArieMeHTa TaK naeanbHO
NOOXOOAT K BbINOSTHEHNIO BUONOrnyecknx oyHKLUUM, 3aKIo4aeTcd B TOM, YTO BCe
OHW Nnerko odpasyroT KoBaneHTHbIE CBSA3W NOCPEACTBOM ClapmMBaHUA SNEKTPOHOB.
Heobxoaonmo nob6aBuTb B Ka4yeCcTBe NEPBUYHBLIX ANIEMEHTOB XN3HU eLle OBa —

doocdpop u cepy.




OTN MaKpO3reMeHTbl Ha3blBatloT OMOreHHbIMU (OpraHOreHHbIMN) SNeMeHTamu

NN MaKpPOHYTPUEHTaMU

(aHrn. macronutrient). 13 MakpOHYTPMEHTOB NPEUMYLLECTBEHHO NOCTPOEHDI .
Takne opraHn4eckne BelwlecTBa, Kak bernku, Xupsbl, yrrnesoabl, PepMeHThlI,

BUTAMUHbI U TOPMOHbI.

-

-
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. MukpoarieMeHTamu Ha3bIBaOTCS SMEMEHTbI, COAEPKAHME KOTOPLIX B

T
‘I opraHM3Me Marno, HO OHW y4acTBYIOT B BMOXMMUYEC oLieccax u
- _HeobXxoauMbl XKMUBbIM OpraHM3Mam.

Bpom
>Keneso
Non
Kobanbt
MapraHey,
Megb
MonunbaeH

CeneH
dTop
Xpom
LinHk




EnAIIL . ARARALITL !

Bopopon 0,9% TuTan 0.6 %
Mardim 1,9% OctanbHoe 0.8% NmeeTtcs Lenas rpynna
Kanuii 2.4% 3N1eMEHTOB C HensBeaaHHbIMU
Hatpiii 28 %

doyHKkumamu. Npexae Bcero,
obpalaet Ha cebsa BHUMaHue
NX OTHOCUTENbHO BbICOKAas
KOHLIEHTPaLUsi B FOSTOBHOM
MO3re YerioBeka, opraHe,
KOTOPbIN SIBNSETCA OAHUM

n3 Hambornee obeperaembix

B OpraHu3me.
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INEMEHTBI H /I3TPECCHBHbIE.

[lymaeTtcs, camMo NoHATME "TOKCUYHbIE 3NeMEHTHI" apXxanyHo U He UMEET npasa Ha
cyuiectBoBaHue. [1encTBUTENbHO, N3DbITOK JTI0O0ro XMMMYEeCKoro anemeHTa (byab 1o
cepa, Xerneso, UMHK Uinn 30510TO) B YerioBe4ECKOM OpraHM3Me NnpuBOAUT K

naTonornu.
ArpeccuBHble 3fIEMEHTHI

PTyTb,

HentparnbHble anemMeHTbl

/
ANOMUHUNA,

TUTaH,
pybuaumn

bepunnun,
oCcMUN,
BUCMYT

He 3aHsANN cBoOero mecra
B MeTabonnime XUBOTHbIX |

n3-za cnabom peakumoHHom
CNOCOOHOCTU, HECMOTPA Ha

LUMPOKYHO pacnpoCTPaHEHHOCTb

B nutocdepe.

AnemMeHTbl posp,Heﬁ Vs
BYJIKAHNYECKOM s
aestenbHocTu. B csmé c
TeM, YTO He Hau.lmyﬁleCTa
B meTabonusme -
OpraHu3moB, BpeaHbI B
ManbIX go3ax.

J
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Xnopwup xene3a 3 PopaHng ammoHusA

KpoBaBo-KpacHbI ocanok | /

A

/ y

FeCl3 + 3NH4SCN = 3NH4CI + Fe (SCN)3 ~



xnopuva meam 2

NPYXUNHKa

3eneHoe nnams
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cynbdart meau 2 rmapokcma HaTpus

CuSO4 + 2NaOH= Cu( OH )2 | + Na2S04 Ve
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Bpe3ynkraTe npoaenaHHbIX 3KCNEPUMEHTOB U TeOpeTUYEeCKNX 3HaHUN

A NpULLINa K BbIBOAY, YTO OMOreHHble aneMeHThbI- BaXHasi COCTaBHas YacTb
KNeToK opraHu3ma. OHu NocTynatoT B OpraHu3m ¢ nuilen U B BUAe BUTaMUHOB, 4
HepoctaTok nx MoXeT npMBecTU K pa3nuyHbiM 3ab6oneBaHUsAM: HEAOCTaTOK
noaa B ropMOHax NPUBOAUT K HAPYLUEHUIO XXU3HeAeATeNNIbHOCTU KINeToK
opraHu3ma, CHMKEeHMIo YPOBHS KUCNoOpoAa U SHeprum B HUX; yyactue
WOHOB KanbLA B NpoLecce cBepThbiBaHMUA KPOBU, 3arpsisHeHue cpeasbil
obuTaHuUA CTpoHLUMEM, NocneacTBusa 6Monornyeckon sameHbl KanbLums

Ha CTPOHLMI B OpraHMamMe YerioBeka U XXuBOTHbIX (pa3pyLueHne KOCTHOMN
CUCTEeMbl, pa3msiryeHue poroBbIx oopasoBaHui, BbinageHue Boroc u Luepc1‘/)
a MHoraa gaxe K rnetranbHOMy ucxoay.




