JJIeMEHTApPHBbIA COCTAB
"KUBbIX OPraHU3MOB



Heoprannueckue BemecTBa

B cocTaB )KUBBIX OPraHU3MOB BXOJST TE€ KE
3JIEMEHTBI, KOTOPBIE BXOJSAT B COCTAB OOBEKTOB
HEKUBOU MTPUPOJIbl. OTHAKO COOTHOIIIEHUE 3JIEMEHTOB

KHUBOM M HC)KHMBOM PA3HOC.

JKuBbie opranu3mMel Ha 98 % COCTOAT U3 yIIIEPOA,
BOJIOPOJIa U a30Ta.



XUMHYCCKHUEC OJICMCHTDLBI, BXOOAIIIMC B COCTAB
KJICTOK U BBIITOJIHATOIIINC OMOJIOTUYECKIE

(yHKIMHY, HA3bIBAIOTCSI OMOT€HHBIMH.



XUMHYECKHUE DIEMEHTHI

XUMHUYECKHE

3JIEMEHTBI
(0 KOJTMYGCTBEHHOMY
coc1aBy)
e Makpo3s1IeMEHTHI MuKpo3IeMEeHTHBI Y
AIICMEHTHI 3JICMEHTHI
~1.909
~ 98 % P K S’9Cf)Ca ~ 0,01 % Bua 10 mo 10°° %
O,C,H,N g o T T I, Co, Mn, Cu, Zn Pb, Br, Ag

Mg, Na, Fe




BemgcTBa

Heopraguueckue Oprannyeckue
Bona MuHepabHbIE COJIN benknu JInnunel
85 -90 % 1-1,5% 7—-10% 1-2%
Hyﬁ;gggfime Y1eBo bl
"0
1-1.5% 0,2-2%




JJIEMEHTHBI, BXOASIIIIME B COCTAB
"KUBbIX OPraHU3MOB

Coneprxkanue
DJIEMEHT CumBoI 3HaueHue JI KJIETKU U OpraHu3Ma
(Vo)
I'maBHBIN CTPYKTYPHBIA KOMIIOHEHT BCEX OPraHUYECKUX
Yrnepon C 15-18 COCIMHEHUH KJIETKH
[ maBHBIN CTPYKTYPHBIA KOMIIOHEHT BCEX OPTAHUYECKHUX
COEIMHEHUH KIIETKH
Kucnopon 0) 65 —75 &
O0s13aTeNIbHBIN KOMIIOHEHT aMUHOKHUCIIOT
A3ot N 1,5-3,0
I’ maBHBIN CTPYKTYPHBIA KOMIIOHEHT BCEX OPTAHUYECKHUX
Bonopon H 8 —10 COETMHEHUN KIIETKH
Bxoaut B cocTaB KOCTHOM TKaHU U 3yOHOM dMaJIi, HYKJICHHOBBIX
dochop P 0,0001 kuciot, AT® 1 HEKOTOPHLIX (PEPMEHTOB
ConepkuTcs B KJIETKE TOJIbKO B BUJI€ HOHOB, AKTUBUPYET
K amii K 015-04 | depmenTHI OENKOBOIO CUHTE3A, O0YCIIABIMBAET PUTM CEPACYHOM
b b
JeSTEeILHOCTH, YUYaCTBYET B Ipolieccax (porocuHTe3a
Bxoaut B cOCTaB HEKOTOPHIX aMUHOKHUCIIOT, (DEPMEHTOB,
Cepa S 0,15-0,20 | puramuua B




Conepxanue

Onement | CuMmBon 3HaueHHE JJIs KJIETKU U OpraHu3ma
(o)
Baxxuenmmi oTpuiaTeNbHbId HOH B OPraHU3ME )KMBOTHBIX
Xiop Cl 0,05-0,1 ’
komrnoHeHT HCI B xkenyiouHoM coke
BxoauT B cocTaB KJIETOYHOW CTEHKH PaCTCHH, KOCTEH 1 3yOOB;
Kanpuni Ca 0,04 — 2,00 | akTUBUPYET CBEPTHIBAHUE KPOBU U COKPAIIEHUE MBIIIIEYHBIX
BOJIOKOH
. BxoauT B coctaB MoseKya XJopoduiiia, a Takxke KOCTeil 1 3y0oB,
Marnui Mg 0,02 - 0,03 .
aKTHBUPYET dHepreTudeckuii ooMeH u cuate3 JIHK
ConepKuTcs B KJIETKE TOJIBKO B BUJIE HOHOB, 00YCIaBINBAET
Harpuu Na 0,02 — 0,03 | HOpPMAJIbHBIN PUTM CEPACYHOMN AEATEIBLHOCTH, BIUIET HA CUHTE3
TOPMOHOB
Bxonut B coctaB MHOTHX (PEPMEHTOB, TEMOTIIOOUHA U
Keneso Fe 0,010 — 0,015 | MuorIIOOMHA, Y4acTBYyeT B OMOCHHTE3€ XJIOpOuILIa, B
npolieccax JIbIXaHusi U OTOCUHTE3a
ﬁon I 0,0001 Bxomut B cocTaB TOpPMOHOB IIUTOBUIHOM KEJIE3BI
Bxomut B cocTaB HEKOTOPHIX PEPMEHTOB, YHaCTBYET B MPOIECCAX
Mes Cu 0,0002 PEIX ep . - &

KpoBOOOpa3oBaHMs, (JOTOCHHTE3a, CHHTE3a FreMOITI00MHA




Conepxanue

Onement | CuMmBon 3HaueHHE JJIs KJIETKU U OpraHu3ma
(o)
Bxoaut B cocTaB HEKOTOPBIX (DEPMEHTOB UJIU MOBBIIIAET UX
Mapranen Mn 0,0001 AKTUBHOCTb, IPUHUMAET YYaCTUE B PA3BUTUU KOCTEH,
aCCUMWISALIMU a30Ta U nporecce GOTOCUHTE3A
Bxoaut B cocTaB HEKOTOPBIX (PEPMEHTOB, yU4aCTBYET B Mpolieccax
Monubaen Mo 0,0001
CBS3BIBaHUS aTMOC(EPHOTO a30Ta PaCTCHUSIMU
Bxoaut B coctaB ButamuHa B12, yyacTByer B pukcanuu
Kobanbt Co 0,0001
aTMOC(EepHOTo a30Ta PaCTEHUSIMH, PA3BUTUH SPUTPOLIUTOB
Bxoaut B cocTaB HEKOTOPBIX (DEPMEHTOB, yUYaCTBYET B CUHTE3€
0070518 /Zn 0,0003

pPacTUTENBHBIX TOPMOHOB ((PyKCHHA) U CIUPTOBOM OPOKEHUU




Heoprannyeckue BemecTna: Boaa U
MHUHEPAJIbHBIE COJIN

Boaa
Mosnekyna Boast (H,O) momnsipHa.

Ee pa3Hbie€ MOICHl UMEIOT YaCTUYHO
MTOJIOKUTEIBbHBIE M OTPULIATEIBHBIE 3aPsIJIbI.

B nenomM Mosekysa BOAbl 3JEKTPOHEUTPAIbHA.

CoceHUE MOJIEKYJIbI BOJBI MOT'YT
IIPUTITABATHECA APYT K APYTY 3a CUET CHUJI
AIEKTPOCTATHYCCKOTO B3aUMOICHCTBUSA MEKIY
OTPHUIATEIBHBIM 3aPSAJIOM Ha aTOME KMCIOPOAa
OJTHOM MOJICKYJIbI ¥ OJOKUTEIBHBIM 3apPI0M
Ha aTOM€ BOJAOPOAA APYTIOM.

Takou TUII CBSI3XM HA3BIBACTCS BOAOPOIHBIM.

BonoposHas cBsi3b 00yCIaBIMBaET
OTHOCHUTEJILHO BBICOKME TEMIIEPATYPhl KUIICHUS,
IIJIABJICHUS U UCIAPCHUSL.



3HaueHuEe BOAbI

1. Boma — yHuUBepCanbHBIM PACTBOPUTEID. 10 OTHOIIIEHUIO K
BOJIC BEIIIECTBA JACIIATCSA HA THAPO(MUIBHBIE (XOPOIIO
PacTBOPUMBIE B BOJI€) U THAPO(DOOHBIE (HEpACTBOPUMBIE B
BOJIC).

2. Bopga omnpeaenser HeKOTOpble (DM3UUYECKUE CBOMCTBA
KJIICTOK — MX 00bE€M, BHYyTPEHHEE JaBJICHUE (Typrop).

3. Boma — cpena misg Gu3HON0TrHYeCKUX U OMOIOTrHYeCKUX
IIPOILIECCOB. PacuieruieHne MHOTHX BEIIECTB MPOUCXOIUT 3a
CYET KaTaIU3UPyEeMOro (pepmMeHTaMu B3aUMOACHCTBUS UX C
BOAOU. Takue peakiiuy Ha3bIBAKOTCA PEAKIIUAMU ITHAPOJIM3A.

4. Boma — TtepMoperyistop. Eif CBOMCTBEHHA BBICOKAS
TEILUIOEMKOCTb.

5. Boma — oCHOBHas cpejia IEPEMEIICHUS BEIIECTB B
OPTaHU3ME U KJIETKE



MuHepaJbHBIE COJIH

MI/IHCpaJIBHBIC COCAMHCHUNA — COJIM HATPHAI,
KaJIUsA, KaJIbIIHUA — OTHOCATCA K

HCOPIraHHMYCCKHUM BCIICCTBAM KIJICTKH.

B opranu3sme cony HaxoaaTcs JIM0O B HOHHOM

COCTOSIHMH, JIU0O0 B BUEC TBEPAbIX COCAUHCHHUM.



Haun0oJ1ee pacnpocrpaHeHHbIE HOHbI
"KUBbIX OPTraHU3MOB

Katnosrl

AHHUOHBI

H" — Bogopona

OH™ — runpokcuaa

K™ — kanusg

Cl” — COnstHOM KHCIIOThI

Na" — marpus

HSO, ", SO,* —cepHoii KHCITOTEI

Ca*? — xajgpLus

- 2_ 3__ (V]
H PO, , HPO,”, PO, — docdoproii
KHUCJIOTHI

Mg*? — maruus

HCO®™ — yronbHO# KACIIOTHI




