XUMUHECKAA OPTAHU3ALIUA




N HEeXXUBOU Npupoabl

3+ Pycckum yyenwsii B.U.BepHaackuii, mpoBoad
JETAABHBINM aHAAU3 COLAEPKAHUA SIAEMEHTOB B 3€MHOH
KOPE U B XKHUBBIX OpraHu3Max, IIPUIIIEA K BBIBOAY, YTO
Ka4YeCTBEHHBIH COCTaB 2THUX 00BLEKTOB OAM30K.

2+ OH mpearoaAaras, 4To B XKMBOM OpraHU3ME KOTr/aa-
HUOyOb OyayT HalaeHbl BCE SAEMEHTHI
IIEPHUOANYECKON CUCTEMbBI, OOHApPYy>KEHHbIE B HEXKHUBOM
IIPUPOAE 3EMAU.

¥+ [leACTBUTEABHO, K HACTOSIIIIEMY BPEMEHU B OpPraHU3ME
yeAOBEKA HAAEKHO YCTAHOBAEHO IIPUCYTCTBHE OKOAO
70 5A€MEHTOB I[IEPHUOAUIECKON CUCTEMBI.
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MakpoanemMeHTbI 28

a) H, O, C, N - 98%
¥
0) K, Na, Ca, Mg, Fe, Cl - okoA0 2%

04

+ S, P - b103A€MeHThI, 00pa3yoT OpraHUuYeCcKHUe COeIUHEHUS.

K, Na, Cl — mpoHHUIIAEMOCTh KAETOUYHBIX MeMOpaH, ITPoBeAeHUE
HEPBHOI'O UMIIYABCA.

P, Ca — dopMupoBaHuEe KOCTHON TKAHU, ITPOYHOCTb KOCTEHM.
Ca - obecrieunBaeT CBEpPThIBAEMOCTH KPOBH.
Fe — BXoouT B cocTaB I'eMOTAOOHHA.

Mg - BXOOUT B COCTaB XAOPOOHAAA y PACTEHUM, B COCTaB
depMEeHTOB YV > KUBOTHBIX.
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MukpoanemMeHTbl -

Coaepxkaunue okoao 0,02%

Zn BXOAHUT B COCTaB MHCYAHMHaA — I'OpMOHa HO,Z[}KeAy,Z[O‘-IHOI\/II 2KEAE3bI, YCUAUBACT
AKTHUBHOCTB ITIOAOBBIX 2KEAE3.

Cu obecrieynBaeT POCT TKAHEM, BXOAUT B CcOCTaB (PEPMEHTOB.

I BXOIUT B COCTAB THPOKCHUHA — TOPMOHA IITUTOBUIHOM JKEAE3BI.

Zn BXOOUT B COCTaB HHCYAWHA - TOPMOHA ITOKEAYIOYHON XKeAE3bl.
F BxoouT B cocTaB AMaAH 3y0OB.

Co BXoauT B cocTaB BUTaMuHa B12

Mn obecrieunBaeT oOMEH BEIIIECTB.

B oTBedaeT 3a MIPOIIECC POCTa.

Mo oTBedaeT 3a UCIIOAB30BaHUE XKeAe3a, 3a 3aAePKKY pTopa B OpraHu3Me.
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%t YABTPAMHUKPOSAEMEHTHI COCTAaBAAIOT MEHEE

0,0000001 % B opraHu3Max KHUBBIX CYIIIECTB, K
HUM OTHOCHT 30A0TO, CEPEOPO OKA3hIBAIOT
OakTepPUIIUAHOE BO3AEHUCTBUE, PTYTh IIOAABASIET
oOpaTHOE BcachbIBaHHE BOAbI B IIOYEYHBIX
KaHaAbIlaX, OKa3bIBasd BO3IEHUCTBHUE HA
depPMEHTEI.

¥+ Tak xKe K yAbBTPaMHKPO3AEMEHTAM OTHOCST

83

I[IAQTHUHY U I1E3UH.

HekoTophle K 3TOH IPYIIIIE OTHOCAT U CEAEH, I[IPH
€r0 HEAOCTATKE Pa3BUBAIOTCA PAKOBBIE
3aboaeBaHUd. PYHKIIUN YABTPAMHUKPOIAEMEHTORB
€Ill€ MaAO IMOHATHBI.



npeaoTBpaTUTb, HEOOXOANMO YNOTPEONATL
onpeaeneHHble NPOAYKTbI MUTAHUA.

Tt

[Ipu HemocTaTKe KaAbIIUS pa3BUBAETCH OCTEOIOPO3 (MSITKOCTh, IIOPUCTOCTE KOCTeH), 3aMenAeHIe
pocta ckeaeTa. Heobxonumo yroTpebAsTE MOAOYHBIE TPOAYKTHI.

IIpu HegocTaTKe MarHus MyCKYAbHBIE CYJOPOTH, IOTEPd XKUAKOCTU OPraHUu3MOM. [IpOAVKTHI:
OBOIIM, (pacoAb, OPEXU, MOAOKO, OPYKTHI.

[Ipu HexmocTaTKe XAOpPa- CYXOCTh KOXKU. [IPOAVKTEI: BoJa, IOBAPEHHAs COAb.

[Ipu HemocTaTKe HATPUS — TOAOBHAsSI O0AB, cAabas maMaTh, IIOTEPS aleTHuTa. [IPOAYKTHI:
IOMUI0PBI, AOPUKOCHI, TOPOX, IIOBAPEHHAS COAb.

IIpu HegocTaTKe KaAusd —apUTMHA CEPAEYHBIX COKpPAIlleHN, BHe3aITHas CMePTh IIpU
YBEAWYEHUH HArpy30K. [IponyKTel — 6aHaHbI, CyXO(OPYyKThI, KApTO(deAb, IOMUAOPHI, KAOAUKH.

doccop — BHENIHNE ITPU3HAKH HEJOCTATOYHOCTU HEeU3BeCTHBI. CONEpKUTCH B pbIOE, MOAOYHBIX
OPOAYKTaX, IPEIIKUX OpexXax, I'peyukKe.

[Ipu HegocTaTKe 3KeAae3a pa3BUBaeTCd aHeMUsi. HeoOxoauMo yrnoTpedAsaTh Ie4eHb, MSCO,
3eAeHbIe AUCThS OBOIIIEH.

[Ipu HenmocraTke propa — pa3zpyuieHue 3yo6oB. [IpoaykTeI- ppIda, Boaa.

IIpu HegocTaTKe IIUHKA — IOBPEXRAEHUS KOXKU. [IpoAyKTEI — MSICO, MOPCKHE IPOAYKTHI.



Bona

3+ Boma urpaet yHUKaAbHYIO POAB KaK BEIIIECTBO, OIIPEAEALIOIIEE
BO3MOXKHOCTB CYIIIECTBOBaHHS M caMy KH3Hb BCEX CYILIECTB Ha
3eMAe.

3  OHa BBIIIOAHSIET POABb YHUBEPCAABHOI'O PACTBOPHUTCAA, B
KOTOPOM IIPOHUCXOOAT OCHOBHBEIC OHMOXUMHUYECKHUE ITPOILIECCHI
2K BBIX OPTraHHU3MOB.

¥  YHHKaAABHOCTB BOABI COCTOUT B TOM, YTO OHA JOCTATOYHO
XOPOIIIO PACTBOPSIET KAK OPraHUYECKHE, TaK U HEOpPTaHUYECKUE
BelllecTBa, obecrieuyruBas BBICOKYIO CKOPOCTh IIPOTeKaHUS
XUMHUYECKUX PEAKIIUN U B TO K€ BpeEMd — AOCTATOYHYIO
CAOKHOCTB 00Ppas3yIoIIUXCsd KOMIIAEKCHBIX COeIUHEHUH.

3+  bBaAaromapst BOOOPOMAHOU CBS3U, BOAA OCTAETCS XKHUIKOU B
IIIUPOKOM AUAIllIa30HE TEMIIEPATYP, IPUUYEM UMEHHO B TOM,
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CoaepXaHve BoAbl B Pa3HbIX
opraHax yesioBeka




MuHepanbHble conn

3+ Kpome BOIbI, B YHCAE€ HEOPraHUYECKHUX BEIIECTB, BXOALIINX B
COCTaB KAETKH, HY>KHO Ha3BaThb COAU, ITPEACTABALIONINE COOOM
MOHHBbIE COEMUHEHHsI. B BOAHOM pacTBOpPE OHU AUCCOIUHUPYIOT C
oOpa3oBaHUEM KaTUOHA MeTasAa U aHHOHAa KUCAOTHOTO

ocTaTtTkKka.
NARE RASKH
),
e

3r  [IAd IIPOLIECCOB XKU3HEAEATEABHOCTU KAETKHU

3+ Karuonsnl: K, Na, Ca, Mg .

-

rr  Auwmounsl: H,PO,, Cl, HCO,.




3HaYeHue coneu

3+  KOHIIEeHTpalid NOHOB HAa BHEIIHEN ITIOBEPXHOCTU KAETKU
OTAUYAETCHI OT UX KOHIIEHTPAILIMU HAa BHYTPEHHEU [TOBEPXHOCTHU.
Ha BHeNTHEN MOBEPXHOCTH KAETOYHOM MeMOpaHbl OYEHb
BbICOKAad KOHIIEHTPAILI UOHOB HATPUd, a4 Ha BHYTPEHHEN
IIOBEPXHOCTH BBICOKA KOHIIEHTpPAIlUd MOHOB KaAud. Becaencraue
3TOro ob6palzyeTcsl pa3HOCTh IIOTEHIINAAOB MeXK/Ay BHYTPEHHEN U
BHEIITHEN ITOBEPXHOCTHIO KAETOYHOM MeMOpaHbI, YTO
00yCAOBAMBAET Iepenady Bo30yKIAEeHUS 110 HEPBY UAH MBbIIIIIIE.

¥+  HMOHBI KaAbIIUS U MarHUd SIBAFIOTCS aKTHBaAaTOPaMH MHOTHUX
dbepMeEHTOB.



3Ha4YeHue conen

¥t OT KOHIIEHTPAIMH COAEH BHYTPHU KAETKH 3aBUCAT €€
O0ydepHbIe cBOHCTBA.

BygepHocms — 3mo cnocoo6Hocmes Knemku
noooepicueams C1adoulenouHyro peaxyuro
HA NOCMOSTHHOM YpPOBHEe.

¥+ BydepHOCTh BHYTPU KAETKU OOecIiedunBaeTCss aHUOHaAMU
H,PO,n HPO,

¥+ Bo BHEKAETOYHOM KUAKOCTU U B KPOBH POABL Oydepa
urparotT H2CO3 u HCOGS.

¥ AHUOHBI CAADBIX KHCAOT U CAAOBIE IIIEAOYU CBA3LIBAIOT
HOHBI BOAOPOAA U TUAPOKCUI-UOHBI, OAarogaps 4emy
peakiiysgd BHYTPU KAETKU He U3MEHSIETCS.




3HaYeHue coneu

3+ CoAsiHasI KUCAOTaA CO3AET KUCAYIO CPENY B XKEAYIKE,
YCKOpss IIepeBapuBaHle OEAKOB ITUIIIH.

¥+ HMoHBI Kaabliyusa U pocdopa coaepkaTcd B KOCTHOM
TKaHU.

3+ MwMHepaABHBIE COAU IIOCTYIIAIOT B KAETKHU OpraHUu3Ma
13 BHeNIHeN cpeabl. M30BITOK coAeli BMECTe C BOIOH

BBIBOAUTCS U3 OpraHru3Ma BO BHEUTHIOIO CPEMY.




OTBeTbTE Ha BOMPOCHI

1. Kakue HeopraHH4YeCKHE BEIIECTBAa BXOOAT B COCTAaB
KAECTKH?

2. CKOABKO IIPOILIEHTOB BOAbI B CPEAHEM COAEPKUTCH B
OpraHU3MeE YeAOBeKa?

3. IlepeuyucamnrTe cBOMCTBA BOJIHI.

4. HaszoBute PyHKIIUH BOIBI.

5. Yto Takoe 0y(pepHOCTH?

6. Karumu aHnmoHaMH OHa IMOAAEP3KUBAETCH?

7. KarkoBbl QOyHKIIUM KaTUOHOB KaAHWsl, HATPU4,



