JJIeMEHTAPHBIA COCTAB
"KUBbIX OPraHU3MOB



Heoprannueckue BemecTBa

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

KHUBOM W HC)KHMBOM PA3HOC.

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



XUMHYCCKHUEC OQJICMCHTDLBI, BXOOAIIIMC B COCTAB
KJICTOK U BBIITOJIHATOIIINC OMOJIOTUYECKIE

(yHKIMHY, HA3bIBAIOTCSI OMOT€HHBIMH.



e
XUMHUYECKHUE DJIEMEHTBI







JJIEMEHTHBI, BXOASIIIME B COCTAB
"KUBbIX OPraHU3MOB

Conepxanue
Onement | CumBon 3HaueHME I KIETKU U OpraHu3ma
D)
[ maBHBIN CTPYKTYPHBIA KOMIIOHEHT BCEX OPTAHUYECKHUX
yriepon C 1518 COEIMHEHHH KIETKH
I'maBHBIN CTPYKTYPHBIA KOMIIOHEHT BCEX OPTaHUYECKUX
COCAMHEHNUN KIIETKU
Kucnopon 0) 65—-75 a
OO0s13aTeIbHBIN KOMITOHEHT aMUHOKUCIIOT
A3ot N 1,5-3,0
[maBHBIN CTPYKTYPHBIM KOMIIOHEHT BCEX OPraHUYECKUX
Bomopon H 810 COEIMHEHUI KIIETKH
Bxoaut B cocTaB KOCTHOM TKaHHU W 3yOHOU SMaJIH, HYKJIE€UHOBBIX
dochop P 0,0001 KuciotT, AT® 1 HEKOTOPHIX (PEPMEHTOB
CoaepxuTcs B KJIETKE TOJIBKO B BUJI€ HOHOB, AKTUBUPYET
KA K 0,15-0,4 | GepMeHTBI 6EIKOBOTO CHHTE3a, 00YCIaBIMBACT PUTM CCPIACIHOM
NEeSATEIbHOCTH, YYaCTBYET B Mpoleccax (poTocuHTe3a
Bxoaut B cOCTaB HEKOTOPBHIX aMUHOKUCIIOT, (DEPMEHTOB,
Cepa S 0,15-0,20 | puramuna B




Conepxxanue

DJIeEMEHT CuMBoII 3HaueHue JIs1 KJIETKA U OpraHu3Ma
(%)
BaxxHenmmy oTpuuaresibHbli HOH B OPraHU3Me KUBOTHBIX
Xiop Cl 0,05-0,1 ’
xomnoHeHT HCI B jxemy10uHOM COKe
BXoauT B cOCTaB KJIIETOUHOM CTEHKH PaCTEHH, KOCTEN U 3yOO0B;
Kanpumit Ca 0,04 — 2,00 | aKTUBUPYET CBEPTHIBAHNE KPOBU U COKPAILLECHUE MBIIICYHBIX
BOJIOKOH
BxoauT B cocTaB MOseKys XJopoduiiia, a TAaKKe KOCTeH 1 3y0oB
Maruunii Mg 0,02 — 0,03 B ’ ’
aKTUBUPYET dHEepreTuueckuit ooMex u cuntes JJTHK
Copnep>XuTcs B KJI€TKE TOJILKO B BHJIE HOHOB, 00yCIIaBIMBACT
Harpuu Na 0,02 — 0,03 | HOpPMaJIbHBIN PUTM CEPACYHOMN AEATEIBHOCTH, BIUIET HA CUHTE3
TOPMOHOB
Bxoaut B coctaB MHOTUX (P€PMEHTOB, TEMOTIIOONHA U
Keneso Fe 0,010 — 0,015 | MuorII0OMHA, Y4aCTBYeT B OMOCHHTE3€ XJIOpOpuULIa, B
mporieccax JbIXaHus U PoToCHHTE3a
Hon | 0,0001 Bxoaut B cOCTaB rOpMOHOB IIIUTOBUIHOM KEJIE€3bI
BxoauT B cocTaB HEKOTOPHIX PEPMEHTOB, y4aCTBYET B IpoIeccax
Mes Cu 0,0002 PEIX (bep il

KpOBOO6p2130BaHI/IH, q)OTOCI/IHTe?,a, CHHTE3a reMorIoOnHa




Conepxanue

DJIeEMEHT CuMBoII 3HaueHue JIs1 KJIETKA U OpraHu3Ma
(7o)
BxoauT B cocTaB HEKOTOPBIX (DEPMEHTOB WJIH TOBBIIIAET UX
Mapranen Mn 0,0001 AKTUBHOCTb, IPUHUMAET YYaCTUE B PA3BUTUU KOCTEH,
ACCUMUJISILIMU a30Ta U Tpoiiecce (GOTOCHUHTE3a
Bxonut B cocTaB HEKOTOPBIX (PEPMEHTOB, YUACTBYET B IIPOIIECCaX
Monu6nen Mo 0,0001 ’
CBSI3BIBaHUS aTMOC(HEPHOTO a30Ta PAaCTCHUSIMU
Bxonut B coctaB BuTamuHa B12, ygacTByeTt B hukcanuu
KobGansT Co 0,0001
aTMoc(epHOro a3oTa pacCTEHUsIMU, PA3BUTUU SPUTPOIIUTOB
Bxonut B cocTaB HEKOTOPBIX (PEPMEHTOB, YUACTBYET B CUHTE3€
[uHk Zn 0,0003

PacCTUTEIBHBIX TOPMOHOB ((PyKCHHA) U CIUPTOBOM OPOKEHUU




Heoprannyeckue BemecTna: Boaa U
MHUHEPAJIbHBIE COJIN

Boaa
Mosnekyna Boast (H,O) monsipHa.

Ee pa3Hbie MOICHl UMEIOT YaCTUYHO
MTOJIOKUTEIBbHBIE U OTPULIATEIBHBIE 3aPsIJIbI.

B 1nemnomM Mosekysia BOAbl SJEKTPOHEUTPAIbHA.

CoceHnE MOJIEKYJIbI BOJBI MOT'YT
IIPUTITABATHECA APYT K APYTY 3a CUET CHUII
AIEKTPOCTATHYCCKOTO B3aUMOICHCTBUS MEKIY
OTPHULATEIBHBIM 3aPSAJIOM Ha aTOME KMCIOPOAa
OJTHOM MOJICKYJIbI ¥ OJOKUTEIBHBIM 3aPsSI0M
Ha aTOM€ BOAOPOAA APYTIOM.

Takou TUII CBSI3M HA3BIBACTCS BOAOPOIHBIM.

BonoposHas cBsi3b 00yCIaBIMBaET
OTHOCHUTEJILHO BBICOKME TEMIIEPATYPhl KUIICHUS,
IIJIABJICHUS M UCIAPECHUSL.



3HaueHUEe BOAbI

1. Boma — yHuUBepCanbHBIM PACTBOPUTEID. 10 OTHOIIIEHUIO K
BOJIC BEIIECTBA JACIATCSA HA THAPO(DUIBHBIC (XOPOIIO
PacTBOPUMBIE B BOJI€) U THAPO(OOHBIE (HEpaCTBOPUMBIE B
BOJIC).

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

3. Boma — cpena misg pu3HON0rHYECKUX U OMOJIOTrHYeCKUX
IIPOILIECCOB. PaciieruieHne MHOTHX BEIIECTB MPOUCXOIUT 3a
CYET KaTaIU3UPyEeMOro (pepMeHTaMu B3aUMOACHCTBUS UX C
BOAOU. Takue peakiiuy Ha3bIBAKOTCA PEAKIIUAMU IHAPOJIM3A.

4. Boma — TtepMoperyisitop. Eif CBOMCTBEHHA BBICOKAS
TEILUIOEMKOCTb.

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



MuHepaJIbHBIE COIH

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

HCOPIraHHUYCCKHUM BCIICCTBAM KIJICTKH.

B opranusme cony HaxoaaTcs JIMOO B HOHHOM

COCTOSIHMH, JIU0O0 B BUEC TBEPAbIX COCAUHCHHUM.



Haun0oJ1ee pacrnpocrpaHeHHbIE HOHbI
"KUBbIX OPTraHU3MOB

KatnoBsrl

AHHUOHBI

H' — Bomopona

OH™ — ruapokcuaa

K" — kannsg

Cl” — COnstHOM KHCIIOThI

Na" — marpus

HSO, ", SO,* —cepHoii KHCITOTEI

Ca*? — xajgpLus

- 2_ 3__ [V
H PO,", HPO,™, PO, — doctopHoii
KHUCJIOTHI

Mg — maraus

HCO?*™ — yronsHOM KHCIIOTHI




