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ATtom 4 .;,
Hbll  Haggahn = Haa
HoMmep e  Mac
[He] 2s1 0,531 | 1805 | 1347 | 0,97 0,157 +1
[Ne[3s1 | 0,97 | 979 | 8829 | 1,01 0,191 +1
== [Ar] 4s1 | 0,859 | 6365 | 774 | 091 | 0,236 +1
=27 | Pyou- | 855 |[KriSst| 153 | 384 | 688 | 0,89| 0,253 +1
: 1 —aun
- 55 | Ueaun | 1329 | [xef6s1| 188 | 284 | 678 | 0.86| 0,274 +1
87 PpaH- 223 | [Rn] 7s1 - - - = - +1
uun
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; ; - 'HHaﬂ COnb
“IOH ,O - rmaybeposa conb (MMpabunur)

V. -—"-II/I.I'II/II/ICKaFl cenuTpa

K _ﬂ C I' NaCl — cUnbBAHNT
o — | Ch MgCl, « 6H,0 — kaprannut
K O Al O 68|O — nonesou Lwwnar (opToknas)
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B HacTosiLLee Bpems aAnsa nony4vyeHms MeTanimyeckoro NMTust ero
NPUPOaHbIE MUHEParbl U pasrnaratoT CEPHON KUCNOTON
(kmcnoTHeI cnocob), unu cnekatot ¢ CaO nnn CaCo,
(lwenoyHoi cnocob), nnu obpabatbiBatoT K,SO, (conesoi
cnocob), a 3aTem BblLenaymBaoT Bogon. B ro60M crnydyae u3
Nosly4eHHOro pacTBopa BbIAENSAT NSIOX0 PACTBOPUMBIIA
kapboHat nutus Li,CO,, KoTopbIl 3aTem NepeBoasT B Xnopua
LiCl. OnekTponia pacnnasa xnopuaa nutus NpoBoasAT B
cmecu ¢ KCl vnu BaCl, (atu conu cnyxat Ans NOHWKeHNs
TemnepaTypb| NnaBneHust cmecn).

2LiCI(x) = 2Li + Cl,

B panbHenwem nonyyYeHHbIn NUTUA O4YULL AT METOLOM
BaKyyMHOW AUCTUNNALNMN.



[MepBbIM CNOCOBOOM NOMy4YeHMa HAaTpUA cTana peakuus
BOCCTaHOBNEHNS KapboHaTa HaTpus yrrinem npu HarpesaHuu
TECHOW CMEecCKn 3TUX BeLlecTB B xene3Hon eémkoctn go 1000°C:

Na2003+2C=2Na+3CO

3aTteM nosiBUIICA Apyron cnocob nonyvyeHust HaTpmusa —
SMNEeKTPONnn3 pacniasa egKoro Hatpa unm xnopuga Hatpus.
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Kanuit, Kak n apyrue Leno4vHble Metansbl, nomnyyator

9IIEKTPOSIM30M pacnsiaBNeHHbIX XI10pna40B Unu wernodven. Tak

Kak xsiopuabl UMEeT 6onee BbICOKY TeMnepartypy nnaBreHus

(600—650 °C), To YaLle NpoBOAAT ANEKTPONN3
pacnpasfeHHbIX Wenoyen ¢ 4odaBKOW K HUM CcoAbl UNK
notawa (ao 12 %). Npu anekTponuae pacnnaBneHHbIX

XII0pUAOOB Ha KaTode BbIAENSAETCS pacnnaBreHHbIn Kanuu, a
Ha aHoge — XJ10p:
Kt +e- - K
2Cl- - 2e- — Cl,
[Npwn anekTponuse Leroven Ha Katoae Takxke Bblaensdercq
: B e o pacnnaBneHHbINn Kanumn, a Ha aHoae — KUCNopoa:

- = 40H- - 4e- — 2H,0 + O,

‘ Boaa n3 pacnnaea 6bIcTpo ucnapsietca. Ytobbl kanum He
B3aMMOLENCTBOBAI C XSIOPOM UITN KUCITOPOAOM, KaToa
N3roTOBMSAT U3 MeanN U Had HAM NOMELLLAT MEAHbIN

umnmuap. ObpasoBaBLUMIACA Kanuii B pacniaBieHHOM BUAe

cobupaetca B umnuHape.

_



J.,‘.-H'V'. Ci »

nobbiBaeMoro pyomuana nony4varT Kak NoOOYHbIN
\ NPOAYKT NPV NPOM3BOACTBE NMUTUSA M3 NenuaonuTa. Mocne BbioeneHus
. nuTna B BuAe KapOoHaTa wunuv rugpokcuaga pyonamm ocaxgarT U3
- MaToyHbIX pacTBOpoB B  Buae CMecu  anomMopybuamesbiX,
- anioMokanueBbix M antomouesneBbix kBacuoB RDbAI(SO,),-12H,0,
KAI(SO,),-12H,0, CsAI(SO,), 12H,0. Cmecb pasgensior
MHOFOKpaTHOW rnepekpuctannusaymnen.

Pybuguin Takke BbIOENSAT U U3 OTpaboTaHHOro 3EKTponuTa,
nofyyaroLweroca npu nosydeHnn marHuss u3 kapHannuta. M3 Hero
pybuaun BbIAENST copbumen Ha ocadkax heppoumaHMaoB Xenesa
unn Hukens. 3ateM  deppounaHngbl NpoKanuMBalT W Mony4varoT
kapboHat pybuans ¢ npumecsiMum kKanua 1 uesuvs. [Npu nonydeHum
uesms 13 nonnyumta pyébuann ussnekarT M3 MaTOYHbIX PacTBOPOB
nocne ocaxaeHus Cs,[Sb,Cl]. MoxHo u3Bnekatb pyouaun u us
TEXHOMOINMYECKMX  pacTBOpOB, oObGpasylowmxcsa npu  nonyvYeHum
MMHO3EMa U3 HedpennHa.

Ona wusBnevyeHuss pyoumaust MCnonb3yrT METOoAbl 3KCTPaKuum U
MoHooOMeHHON xpomatorpacdun. CoeanHeHns pyomamsa BbICOKOW
YUCTOTbI MOSy4aloT C UCNOSIb30BaHMEM MOSUrarioreHUaos.
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~ CyllecTByeT HECKONbKO NabopaTopHbIX METOA0B NOMyYeHUs
nesns. OH MOXET BbITb MOMYyYeH:

HarpesoM B BaKyyMe CMeCU XpoMaTa U gunxpomarta ue3nd C
LMPKOHNEM;

pasnoXeHneM asuaa Le3us B BaKyyMe;
HarpeBoM CMecu  xJopuga uesMsa U crneuunansHo
NO4roTOBNEHHOro KanbLns.

Bce metogbl aBnawTca TpyooeMKumMn. BTopon nossonder
MNOSIyYUTb  BbICOKOYUCTBIM  MeTasns, ogHako  dBnsieTcd
B3pbIBOOMACHbIM 1 TpebyeT Ha peanmsaumio HECKONbKO CYTOK.






pOCTbIX BELLECTB - MArkne, cepedbpucto dbenble meTtannbl, Le3umn
OTVICTO-)KeJ'ITbIVI uBeT. [MNOTHOCTM NUTUA, HaTpUS WU Kanud
: noTHocTy Boabl ( 1 r/cm3), TemnepaTypa NNAaBfEHUst MaBHO
| aercsa or nutus (1800C) k ueanio (280C). Tak ke M3MEHATCA W
epaTypa kmneHna - ot 13370C y nutna go 6680C y uesus.
“_’ ep,u,ocn: LLIENOYHbIX METANNOB Mara - OHU FIerko PexyTcsl HOXOM.

-‘BI/IJJ,I/IMOI/I obnactu cneKTpa B napax LuenoqHbIe MeTanssl MMetoT

.,_f

_¢ -

- KpaCHyro, Kanun - CbVIOJ'IeTOBy}O, py6vm14|/| - KpaCHyro, Lesun - ronyoyto.
= _— OTO NO3BOMSET pacno3HaBaTb 3TW MeTansfbl C MOMOLLbI MiaMEHHOM
dooTomeTpun.
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Ty Ux xpaHﬂT noA Crioem KkepocuHa. UTobbl MPOBECTN peakLMIo CO LLENOYHbIM
EK HY>KHOro pasmepa akkypaTHO OTPes3aloT cKarlbrenem rnog croem

MC I.u aproHa TLLUATENbHO O4YULLLAIOT NOBEPXHOCTb MeTanna oT NPOAYKTOB

FI C BO34yXOM U TOJ1bKO NOTOM MNnomMewarT o6pa3eu, B peaKLl,I/IOHHbII/I

obnapgatoT cneaylowmMMmn CBOMCTBaAMMU:

 Baauv . BaxkHoe CBOMCTBO WENOYHbIX METasNMoB — UX BbICOKas
- aH’MBHDCTb MO OTHOWIEHMIO K BOAE. Hanbonee cnokonHo (6e3 B3pbiBa) pearnpyet ¢ BoOOW
'—""numw

- ' 2Li +2H,0 => 2LiOH + H,

[Mpn NnpoBeAeHUN aHaNOrM4YHOM peakuum HaTPUN rOPUT XKEMTLIM NTaMEHEM U NPOUCXoauT
HebonbLOoN B3pbIB. Kanuin ewwé bonee akTUBEH: B 3TOM Crly4yae B3pbIB ropasno cunbHee, a
nramMya oKpawleHo B (pMONeToBbIN LIBET.

[MpoayKTbl FOPEHUs LWEenoYHbIX MeTasnnoB Ha
BO34QYyXe UMEIOT pasHbIl COCTaB B 3aBUCMMOCTU OT aKTUBHOCTW MeTanna.



a + U ‘.v 2DOKCUNL ATODUS

TN ‘ yre ’
-~ K+ 0, =>KO,(Hagnepokcna kanus)

obpasyloTca BMHapHbLIE COEANHEHMS:

2Li + Cl, => 2LiCl (ranoreHnppil)
2Na + S => Na,S (cynbguabl)
2Na + H, => 2NaH (rvapuabl)
6Li + N, => 2Li,N (HuTpnab!)

= e 2Li + 2C => 2Li,C,, (kapbuab!)
~ = Bsanmogencteune . lpn HarpeBaHWU LUENOYHbIE METaN/bl
CNocobHbl pearnpoBaTb C ApYyrMMuM MeTannamm, obpasys . AkTnBHO (CO

B3PbIBOM) pearvpytoT LemnoYHble MeTansbl C KUCNoTaMu.

LLleno4Hble meTanmbl PacTBOPSIOTCS B XMAKOM aMMUAKe M €ro Npou3BOAHbIX — aMUHaX U
ammaax:
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Mpu_pacTeopet M B ) LLIENTOMHON MeTann TepsieT 3MeKTPOH, KOTOPbIW

oriekynaMu amMmmuaka u npuaaét pacTteopy rony6ovi uget. O6pasytoLumecs
‘I."_E-HOTCFI BOAOW C 06pa3oBaHNEM LLENOYM U aMMUaKa:

= :, KNH2 + H20 => KOH + NH3

*MeTaJ'IJ'IbI B3aMMOLENCTBYIOT C - cnupTtamu (c
H eM ankoronaToB) U KapboHOBbLIMU KMUCIIOTamMu (C obpasoBaHNEM CONen):

— 2Na + 2CH,CH,OH => 2CH,CH,ONa + H,
= 2Na + 2CH,COOH => 2CH,COONa + H,

LLIENTOYHBIX METAINOB - OKpalLMBaHWe niaMmeHn B
crneayolume uBeTa:

Li* - : Na™ - xéntbin
K*, Rb*, Cs™ -
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obnagaloT BCEMW CBOMCTBaAMW, MPUCYLLUMMUA

Li,0 + H,0 => 2LiOH
K,0 + SO, =>K,SO,
Na,O + 2HNO, => 2NaNO, + H,0

—

Mepokcudbl U HA0MEpPo! NposBASIOT
— = __.«;_'_‘,.’ovv S —— - —_—’ > S
— - i

e -

— - Na,O, + 2Nal + 2H,50, => 1, + 2Na,S0, + 2H,0

= DOKC MHTEHCUMBHO B3aI/IMO,EI,eI7ICTByI-OT ) o6pa3y;| MMAOpoKCcuabl.

Na,O, + 2H,0 => 2NaOH + H,0,
2KO, + 2H,0 => 2KOH + H,0, + O,



METaJI/I0B B Opr _Quusms—
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:&cyTOK B OpraHvM3m B3pocroro 4yernoseka rnoctynaer okono 100 mkr nutus.
Ty Li* ObICTPO M npakTMyYeckn MOMHOCTBIO abcopbupylTea U3 Kenyao4Ho-
0 TpakTa, MO-BUAMMOMY, M3 TOHKOTO KULWEYHWKE, a Takke W3 MecT
panbHOro BBedeHMs. MOHbl MUTUS Nerko NPOHMKAIOT 4epe3 Buororndeckue
paHbl. Cpe,u,Hee cogepxaHue nutus (B MKr/r), B pasfnnMyHbiX opraHax 3Ha4MTenbHO
danuyaerca: B numdoysnax — 200, nerkux — 60, nevyeHn — 7, UenbHOW KpoBM — 6,
,‘=‘= -5, M03re 4. JIMTn MOXXHO OBHAPYXXUTb B KOCTAX, KULLIEYHUKE, HaaNno4YeYHMKax

_,.-rc:iiEwaem CTEneHu C Kanom 7 MOTOM.

—— B opraHusme nuTuin, no-suanMomy, crocobCcTByeT BbICBOBOXAEHNIO MArHns U3 KNeTo4YHbIX

= «jherno» 1 TOpMO3UT rnepegady HEPBHOIO MMMyrbCa, TEM CaMbiM, CHUXas BO3OyaANMMOCTb
“HEPBHOW CUCTEMBI.

VimMeloTCs gaHHble O BO3OENCTBUU JIMTUA HA CTPYKTYPHble KOMMOHEHTbl OpraHM3mMa Ha
pasnuyHbIX YPOBHAX. OOHUM M3 OpPraHOB-MULLUEHEN JUTUSA MOXET OblTb CKener wu
LUMTOBMOHAA Xernesa. B KOCTHOWM TKaHM npuv AOUTENbHOM BO3OEUCTBUM JUTUS €ErO
KOHLEHTpauusi OKasblBaeTcs 0Oonee BbICOKOWM, 4YeM B Apyrux opraHax. Ckerner,
HECOMHEHHO, ABMASETCA MECTOM aKTUBHOIMO B3aMMOOENCTBUS NMTIUTUSI C MarHMeEM, KanbLUEM
n Apyrmnmn MWUHEpPAarbHbIMUA KOMMOHEHTaMWU KOCTHOM TKaHW.
VimeloTca OaHHbIE O BAUSHUM NUTUSE Ha HEWPO-3HOOKPMHHbIE MPOLECCHI, XUPOBOU W
)}/(rneBr(\)lngM obmeH. B 0B6MeHHbIX npoueccax IMTUKA akTUBHO B3aUMOOENCTBYET C MOHaMMU

+ un Na+ .
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) \5" pernaparoBs NUTNA Ha ooHe geduuuTa HaTpUa onacHoO AN 340PO0BbA, T.K.
artb nopaxeHue no4vyek. Kpome TOro, K mMoBOYHbLIM 3cbcbeKTaM Tepanuu
--:. VI SIUTUSI, MOXHO OTHECTU yrHeTeHne PYHKUUU LLUUTOBULOHON Xenesbl nytem

[pOBaHMA nuTuem BbicBoboxaeHusa TTI-punuanHr daktopa, TTI 1 TupokcuHa. lNoa
B : JINTUS BO3pacTaeT MorfoweHne [MKo3bl, CUMHTE3 [MuKoreHa U YpoBEHb
MHCYSIMHa B CbIBOPOTKE KPOBM GOMbHbLIX AMabeToM, MPUMEHSIOWMX npenaparbl nuTus,
HUKaEeTCS YPOBEHbL T[JIHOKO3bl W KETOHOBbLIX Ten B Moye. Jlutuu o6na,uaeT

—_— m:lcynMHonop,o6Hb|M adopeKkToM.

Tokcuyeckas gosa gnga vyenoseka: 92-200 wmr.
JletanbHasa gosa ans yenoseka: AaHHble OTCYTCTBYIOT.
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POKO PacnpoCTpaHeH BO BCEX OpPraHax, TKaHAX U BMONOrMUYEeCcKmX KUAKOCTSX
Ma YesoBexa.

] l’{IBOI'IOHO)KHOCTb Kanuio, 6omblias 4yacTb HaTpus HaxOAUTCA BO BHEK/IETOYHbIX
g« AX - 0Kosio 50%, B KOCTAX M Xpdwax - okono 40% u meHee 10% - BHyTpM

[ -'-"n:

-

== Harpuii urpaet BaXXHYI0 POJib B NpoLiecce BHYTPUKIETOYHOTO U MEXK/IETOYHOrO 0bMeHa.

s :EmecF&c KaJIMEM HaTPWUM y4acTBYET B BO3HUKHOBEHWUWM HEPBHOrO UMMY/bCA, UrPaeT posib

-——-"B MEXaHW3Me KPaTKOBPEMEHHOW NaMATK, BMSIET HA COCTOSIHWUE MbILLEYHOM W cepaeYHo-

- COCYAMCTOW CUCTEM; WMOHbI HaTpus M X/10pa TakXKe MrpaloT BAaXKHYIO pPONb B CEKpeLmu
“COMSAHON KMUCNOTbI B XKeNyaKe.

COOTHOLI.IeHVIe WOHOB HATpUA W KaJinsd BbINOJIHAOT [iBa BaXHbIX B3dWMOCBS3dHHbIX
npoueccCa: noaaepXmBaroT rNMOCTOAHHOE OCMOTUYECKOE [OaBJIEHUE U MOCTOSIHHbIN 06BbEM
XNAKOCTMW. I'I0Tpe6neHV|e HaTpuUAa B 60/bLLIOM KOMMYecTBe BeAeT K noTepe Kasiung. MeHHO
Ang 3TOoro BaXXHOE€ 3HA4YE€EHUE UNMEET c6anchmpOBaHHoe NOCTYNMJ1€EHNE B OPraHnN3M Kak
KaJ/inAd, TaK U HAaTPpUA.

CyTouHas noTpebHOCTb YeNnoBeKa, Kak MpaBuio, MepekpbiBaeTca notpebneHnem
NOBapEeHHOW COJIN, KOTOpasl SBMSETC OCHOBHbIM MCTOYHWMKOM HaTpus. B cyTku uyenosek
ynoTtpebnset 10- 121 MOBApEHHOM COMM, B TOM Yncne B Xnebe 1 HaTypasbHbIX MULLEBBIX
npoayKTax.
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BbICKa3biBalOT MHEHWEe, 4TO KOJIN4eCTBO n0Tp96ns=|eM017| Conn B CYTKMU
,~ , 3HAYUTENbHO MEHbLUE U orpaHmn4ymBaTbCA cogepxXxaHnem ee B npop.yKTax
. U VITaeTCFl YTO yn0Tpe6neHV|e onblUOro KonuyecTsBa nosapeHHom COoInu
2o HOI/I M3 OCHOBHbIX MPU4YNH pa3BUTUA I'VII'IepTOHI/I‘-IeCKOVI bonesHun.

TOKE BpeEMs OTMeyaeTcs, 4TO NOTPeGHOCTb B  HaTpuu  yBEnUYMBaeTCs
ONOPLMOHANbLHO ero notepe ¢ Moyol M notoM. [Mpu 3HaYUTENbHbLIX PUNYECKNX
“He -W Kax OCOBEHHO B XXapKkoe Bpems rofa Wnv Bo BpeMsi paboTbl B ropsqmx uexax,

=== NOTPeBHOCTL B NOBapeHHOW conun Bo3pacTaet Ao 20 r B CYTKM.
s--—‘BcacblsaHme HaTpMsa MpU MOCTYMNSIEHWM B OpPraHU3M YenoBeKa HayMHaeTCs YxXe B

—

4-—"":_—
- >Kenyp,|<e n nponcxoamtT B OCHOBHOM B TOHKOM KULLEYHUKE.

- HepocTtaTtoyHOCTb HaTpusi B opraHname (rmrnoHaTpMeMmnst) pasBmBaeTcs:

MNPXU HEOOCTAaTOMHOM MOCTYMNNIEHUN HATpUs B OpraHMsaMm c nuwen (npyu aHopekcuw,
3aboneBaHusAx NULLIEBAPUTENBLHOIO TpakTa, becconeBon aueTe n ap.)

NpY  M30LITOMHOM BbLIBEAEHUW HATpMa MNodkamy  (NoyYevyHass HegoCTaTOYHOCTb,
FMNOKOPTULM3M, NEeYeHne ANypeTUKamm)

NPy  U3ObLITOYHOM  BbIBEAEHUM HATpUs 4Yepe3 KoxXy (anutenbHoe obunbHoe
noTooTaeneHne, ObLUNPHbIE OXOrM KOXK)

npu notepe Hatpusa (NOBTOPHbLIE PBOTbI, MOHOCHLI, yAaneHue XWOKOCTU Mpu acuuTe,
rmapoTopakce)
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TONMHOM MOCTYMNSIEHMN B OpraHnU3M BOAbl UIM NPU NAaTONOrM4YecKon 3agepxke ee
3 e'(npw cepaevyHon HeQOCTaTOMHOCTU, LUMppo3ax nedeHn n ap.), Npu KOTOPbIX
ETCH TaK HasblBaeMas ruroHaTpuemMma oT passBefeHud, XoTa obLiee KonmyecTBo
3 0p raHmsme MOXET ObITb HOPManbHbIM UNK AaXe MOBbILLEHHbIM.

: DOSIB ’ﬂeTcs'-l FUNOHATPUEMUS MPU CYTOYHOM MOCTYNMEHUN HATPUSA C NuLLen meHee 0,5 1
;‘__ AYIOLUMA NPUSHAKaMK: Cyxasi KOXa CO CHUXEHHBLIMW 31aCTUYHOCTLIO U Typropom,
_.-‘~—~ HEPEAKO Cydoporn B MbILLLAX FONEHen, aHo-pekcusl, xaxaa, TOWHoTa U pBoTa, anaTus,
= :ﬁm-l;rMBOCTb MHOTAA ChYTaHHOCTb CO3HaHMs. OTMevaeTcsl 3HaYUTENbHOE CHUKEHUE
- apTepuarnbHOro [OaBneHusl, Taxukapaus. BbioeneHne MouM  Pe3KO CHMDKEHO  Wnu
= OTCyTCTBYET (onurypus unu aHypusi). JledeHne npoBoasT TOMbKO B MiaHe KOMMIEeKCHOW
“Tepanuu C y4eToM OCHOBHOW NaTonornmn, KoTopas Bbi3Bara rmnoHaTpueMuio.

[Mpn n30bITOYHOM YynoTpPebneHnn B nuLLy MOBApPEHHOM CONMM OTMEYaeTcHd 3adep)Xka B
OopraHu3me XWUAKOCTU, KoTopasa 3atpyaHdaeT paboTy cepaua M Moyek, MOXET Bbl3BaTb
NOBbLILIEHNE apTepuarnbHOro gaeneHuns. B aTux crnyyasx pesko orpaHM4mMBaloT B CYyTOYHOM
paunoHe KonndecTtBo noBapeHHon conu ("6ecconesast ameta") ans 60sbHbIX C cepaedHo-
COCYOAMCTON HEOOCTaTOYMHOCTbIO, rMNepToHMYeckon 60re3Hbio N psigom 3aboneBaHwn
noyek. B Takon AneTe KONMMYECTBO XMOpPMOOB HATpUs OrpaHUYMBAETCH COOEPXKAHUEM B
HaTypasnbHbIx NpogykTax (0,5-3 r B CyTKN).

B MeouumHCKOM NpakTUKE WCMNOMb3yTCA pacTBOpbl Hatpusa xnopuaa, 4Yawe 0,9%
pacTBoOp ANS MPUroTOBIIEHUSI PACTBOPOB pa3nuUYHbIX NEKapCTBEHHbIX NpenapaToB N A4S
BHYTPUBEHHOIO BBEAEHUS N0 MEANLMHCKAM MOKa3aHUSIM.



METaJI/I0B B Opr _Quusms—
P yesioBekKa

—

N HaTpun, urpaet 6onblyko porib B obpasoBaHUM Oy(epHLIX CUCTEM,
JaloLLnX COBUrKM peakumn cpenbl n obecnevnBaroLnX NxX NOCTOAHCTBO. Kanwit
K OCHOBHbIM ~ BHYTPUKIETOYHbIM  KaTUOHaM, SBMASCb  HEobXoaAMMbIM
SHTOM BHYTPUKNETOYHOW Cpeabl BCEX XUBbLIX OpraHM3MoB. B opraHu3me yenoBeka

98 8% Kanusa HaxoouTcA BHYTPU KNETOK TKaHel. [Ana Bcex TKaHen XapakTepHO
IPEAENEHHOe COOTHOLLEeHMe KOHLUEHTpaLUuii Mexdy Kkanuem W HaTpuem, KOTOpbIu
AEPXKUTCA NPENMYLLIECTBEHHO BO BHEKIETOYHOM Cpee.

R ; OTOprX d)I/I3VIOJ'IOI'|/I'-IeCKI/IX npoueccax Kanum BbICTYNaAET KakK aHTOIOHUCT HaTpUA.

AYEHMNE KOHUEHTpauun Karnmda B opraHn3mMme npmBoauT K BbiBEAEHUO U3 opransma

— ""Han'I/If-l CoeanHeHnst kanusi okasblBalOT BUSHUA Ha KOJ'IJ'IOI/I,EI,HOG COCTOSIHME TKaHEWN,

= - CFIOCO6CTByIOT BbIBeﬂ,eHVII-O n3 opraHmsma XUAKOCTN. DTO CBONCTBO Kanwusi NCMNOJIb3YKOT B
“Tak HasblBaeMbIX "Kanuvesbix guertax" (,D,I/IeTa C NnoBbllLUEHHbIM COAEepXaHUEM KaJ'IVIFI) npun

- CGp,EI,G‘-IHO-COC}/ﬂ,VICTOVI N NOYEYHOW HEQOCTAaTOMHOCTU A1 MOBbILLEHNS MOYEBbLIAENEHUA U
BbIBEAEHUA HATPUA.

Obwee copepxaHue Kanusi B opraHmame denoBeka coctaBnsetr 160-250 r. Ho 3To
KONMUYECTBO MEHSETCA B 3aBMCMMOCTM OT BO3pacTta, nona, KOHCTUTYUMN 4YerioBeka. OTu
COBWUIN CBA3aHbl U C U3AMEHEHUEM KNETOYHOW Macchl Tena.

Kanun B OCHOBHOM COOEPKNTCA B pPacCTUTESIbHbIX MPOAYKTaX MUTaHUA, C KOTOPbIMU
nocTyrnaeT B OpraHnM3mM 4eroBeka.

Hanbonee 6oratbl cogepxaHnem Kanusi: cod, gacorb, ropox.
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HbIMI/I MCTOMHUKaMWN Kanus SIBASIOTCA Kpynbl, kapTodenb, xneb, abpukochl,
6aHaHb! 1 Apyrvie NPodyKTbl.

as ﬂ'}oTpe6H00Tb Kanusa ons B3pocCroro 4YerioBeka 2-3 r B CyTku, a Anga pebeHka -
“MF Ha Kr Maccebl Tena. Heobxoanmbii MUHUMYM NOTPEDNEHUs Kanus Ansi Yyeroseka

K cocTaenser okoro 1 r. [pu HopmaribHOM MUWLLEBOM pPaLMOHE CYTOYHas
FIOTPEOHOCTb B Kanuu MOSHOCTLIO YAOBMNETBOPSIETCS, HO OTMEYalTCA elle CEe30HHbIe
== 1.-~-’~ aHus B notpebneHun kanus. Tak, BecHOM ero notpebrieHne HeBbICOKO - OKOMo 3
= , @ OCEHbIO MaKkcuMarnbHoe n0Tpe6neHv|e 5-6 r/cyTKu.

— L[ G
= —"-'—"E,ngr Hopmaanoro obmeHa BellecTB B MNULIEBOM pauMOHEe [OOIMKHO BblOEp>KMBATLCS
,_;-- ~ COOTHOLLEeHWe Mexay Kanvem u Hatpuem - 1:2.

— yHI_/ITbIBaFI TEHOEHLINIO COBPEMEHHbIX NoAen K ynoTpebneHuo ¢ nuuien GonbLIoro

- __KOri4ecTBa MOBapPeHHOW comnn, Takke BO3pacTaeT M MNOTPEeOHOCTb B Kanun, KOTOPbIN
MOXET HeuTpanu3oBaTb HeOnaronpusaTHoe BNUSIHME W3ObITKa KonuyecTBa HaTpUA Ha
opraHu3am.

HepocTtaTok MOCTYNSIEHUS Kanus C NULLEW MOXeT NPUBECTU K OAUCTPOdMU Oaxe npu
HOpManbHOM cogepXaHun 6enkoB B paumoHe. HapylweHne obmeHa Kanus nposaBnseTcd
NPy XPOHUYECKUX 3aborieBaHUsIX TMOYEK W CepaeyvyHO-COCYAUCTOM CUCTEMbI, NpU
3aboneBaHusX Xenyao4yHO-KMULLEeYHOro TpakTa (0CobeHHO, CONPOBOXOALLMXCA MOHOCOM
N pBOTON), NPX 3aboneBaHNK Xernes BHYTPEHHEN CeKpeLun U Apyron NaTtonorun.

- —
-
o -

h
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&y anm B OpraHu3me MposiBISIETCA Npexae BCEro HapylweHUsMU HEepBHO-
1N CepaeyHoCcocyanCTOM CUCTEM (COHNMBOCTb, HapyLleHWe [OBWKEHWi,
KOHEYHOCTEN, 3aMensieHHoe cepaguebuenne). B nevyebHbIX  Uenax
ﬂpenapaTbl Kanusi.

TOK Kanusi HabniofaeTcs 3HaYUTENbHO pexe, HO MpeacTaenseT cobow KpaunHe
HO€ COCTOsIHVE: BAMblE Mapanuyn KOHEYHOCTEW, U3MEHEHNSI CO CTOPOHbI CepaevHO-

CYAUCTON CcUCTeMbl. Takoe COCTOAHME MOXeT MNPOoABNATLCA MPU  BblpaXKEHHOM
--—’f“-‘-:z'= KUBaHUN OpraHvMaMa, rMnepkopTULM3Me C HapylleHMem MYHKLMX MoYeK 1 npu
-,«95- AN 60an0|\/|y BOonbLUOro KoNMYyecTBa Kanus.
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py6VI,EI,VIVI OTHOCAT K MaJiIoOn3dy4veHbiM MUKPOIJIEMEHTAM. OTN 3NEeMEHTbI
S ‘B Opr)KaIOIJ.I,eVI cpeae n noctynakwT B OpPraHnM3mM pasrimdHbiMi MyTAMU, B
’ ﬂVILIJ,eI/I YCTaHOBIIEHO UX MOCTOSAHHOE Hann4yne B opraHmn3me. OpHako oo cux
N 3I MeHTbI He cumMTalTCs BUOTUYECKMMMN.

1 M Le3nn HangeHbl BO BCeX MCCrefoBaHHbIX OpraHax MIIeKONUTaLMX U

» [locTtynaa B opraHuam C MnuLEN, OHM DbICTPO BCacbIBAKOTCA M3 XenyaodHo-

HOFO TpakTa B KpoBb. CpeaHnN ypOBEHb pPydnama B KpoBu coctaBnsget 2,3-2,7 mr/n,

..—-agpuuem ero KOHLEHTpauus B 3puTpouuUTax MoYTVM B Tpu pasa Bbille, YEM B nnasme.

‘-'%:P-x&/mmw U Lie3nii BeCbMa PaBHOMEPHO pacnpefensieTcss B opraHax 1 TKaHsiX, MpuyeMm,

~—— pybuawnit, B OCHOBHOM, HaKann“BaeTCs B MbllULAX, a LEe3nil MOCTYNaeT B KULLEYHUK U
~~ BHOBb pea6cop6v|pyeTc;| B HUCXOOALLMX ero otaenax.

-~ WsBectHa ponb pybuama m uUe3nMss B HEKOTOpbIX U3MOormdeckmx npoueccax. B
HacTosiLlee BpeEMA YCTAHOBIIEHO CTUMYMUPYIOLLIEE BINAHNE 3TUX 3rIEMEHTOB Ha OYHKLMN
KpoBOOOpaLLeHUs U 3PPEeKTUBHOCTbL NPUMEHEHUS UX COMEN NPU MMNOTOHUSX Pa3fIMYHOIO
npoucxoxaeHnda. Kcxoos v3 BbIpaXXEHHOro rmnepTeH3NBHOMO U COCYLOCYXMBAKLLErO
aencTeus, conu uesnsa ewe B 1888 r. Bnepsble 6bIn npuMeHeHbl C.C.BOTKMHBbIM Npu
HapyLLUeHnaxX OyHKUMK cepaeyHo-cocyaucTon cuctemol. B nabopatopun W.IN.IMNasnoea C.
C.BbOTKMHBIM BbINIO YCTAHOBNEHO, YTO XNopuabl Le3ns n pyonama Bbi3biBalOT NOBbILLEHWE
apTepuanbHOro gaBneHna Ha ONnuTenbHoe BPeMS U, YTO 3TO AENCTBUE CBA3AHO, MMaBHbIM
obpasoM, C YCWUNEHMEM  CepaeyYHO-COCYOUCTOM  AOeATEeNIbHOCTM U CY>KEHUEM
nepndpepnyeckmnx cocyaos.
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;'o ‘aApeHobnoKMpyoLLee 1 CUMNaTOMUMETMYECKOE AeCTBME Comnen Liesns u
u,eHTpaanble N nepudepryeckne agpeHopeakTUBHbIE CTPYKTYPbl, KOTOPOEe
Bblpa)X€HO MpM NodaBMeHMM TOHyca CUMMAATUYEecKoro oTaena

- ~ KOMANEMEHTa, aKTUBHOCTM NM30LMMa, (baroyMTapHoM akTMBHOCTU J1EVKOLMTOB.
_,-r;c:Ech yKasaHue Ha CTUMynupylowee BnusiHMe cornen pybuans v uesnst Ha yHKUnu
— KpOBeTBOprIX opraHoB. B Mwukpogoosax OHWM BbI3bIBAIOT CTUMYMSILUIO 3pPUTPO- W
-~ gnenkonoasa (Ha 20-25%), 3amMeTHO nMOBbIWAKT PEe3NCTEHTHOCTb SPUTPOLINTOB,
YBEAMYMBAIOT COAEPXKaHME reMorfiobuHa B HUX.

Xnopua pyouvama u xnopug Ue3ust yy4acTBYKOT B ra3oBoM OOMeHe, akTuBMpyS
OEATENbHOCTb  OKUCIUTENbHbIX (DEPMEHTOB, CONMM  3TUX 3MIEMEHTOB  MOBbLILIAKOT
YCTONYMBOCTb OpraHmnama K rmrokCumn.

®paHunn. Conb ppaHuus FrCl ncnonb3oBanacb Ana obHapyXeHUs1 pakoBbIX OMyXOsien,
HO NO NPUYNHE YPE3BbIYAaNHO BLICOKOM CTOMMOCTU 3TY COMb B MacwTabHbIX paspaboTkax
MCNOMb30BaTb HEBbLITOAHO.
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AnekTpo AtoMHbIM CTeneHb

[Ar] 4s2 1487 1,0 0,2 +2

[Krl5s2 | 2,67| 770 | 1367 | 10 | 0,213 +2

[Xe]6s2 | 3 61| 710 1637 (1KY 0,25 +2

88 | Pagwn | 226 | [Rn] 7s2 6 700 1140 | 0,9 _ )
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~ CBobogHbI STannMyYeckmil KaJ'IbU,I/II/I nonyqaroT SNEKTPONN3oM

i-“f pacnnaBa coctosuiero ns CaCl2 (75-80 %) n KCI unun ns

CaCl2 n CaF2, a Takke antoMMHOTEPMUNYECKNM
BoccTtaHoBneHnem CaO npn 1170—1200 °C:

4Ca0 + 2Al => CaAIZO4 + 3Ca
CaCI2 =>Ca + CI2

BN




CyLLEeCTBYIOT TPM crnocoba NonyyYeHUs: CTPOHLIMS:
TEpMUYECKOe Pa3foXeHNe HEKOTOPbIX COEAVHEHNI
<> 3MNeKTpOnus3
<> BOCCTAHOBIIEHME OKCUaa 1 xnopuaa

OCHOBHbIM NPOMBbILLNEHHBIM CMOCOBOM MONYy4YEHUS
METarnn4yeckoro CTPOHUUSA ABNAETCS TEPMUYECKOE
BOCCTaHOBSIEHUE ero okcuaa anomuHuem. lanee
NOSTyYEHHbIN CTPOHLMN OYMLLAETCH BO3rOHKOM.

4SrO+ 2Al => 3Sr+ SrO-AlI203

OIEKTPOSINTUYECKOE MOSTydeHNEe CTPOHLUS 3NEKTPOSN3OM

- pacnnaBa cmecun SrCl2 n NaCl He nony4mno wupokoro

pacnpocTpaHeHns U3-3a Masnioro Bbixoda rno TOKy U
3arpsi3HEHUA CTPOHLMA MPUMECAMMN.

[pn TEPMUYECKOM Pa3NOXEHUM rTMapPUaa UK HUTPUOA CTPOHLUS
obpa3syeTcsi MeNnKoANUCNEPCHbIN CTPOHLINIA, CKIOHHbIN K
NEerkomMy BOCMNaMeHeHMIO.



' nwmw
~ bapui
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(80-95 % BaSO)4

A oaputa. Cynb@art oapuna B
_‘ aanemu.leM BOCCTaHaBJIMBAKOT KOKCOM 1IN NMPpUpOoaHbIM ra3oM:

e BaSO4 + 4C = BaS + 4CO1
e - BaSO4 + 2CH4 = BaS + 2C + 4H201

( :.‘:Er' IpY HarpesaHnn rmapoNM3yIoT A0 rMapoKcMaa 6apus Ba(OH)2 vnu noa
mem CO2 npespalLaloT B HepacTBopUMbIN kapboHaTt 6apus BaCO3, koTopbii
nepeBo,u.ﬂT B okcug 6apma BaO (npokanusanue npu 800 °C gng Ba(OH)2 n
cebiwe 1000 °C aong BaCO3):

BaS + 2H20 = Ba(OH)2 + H2S1
BaS + H20 + CO2 = BaCO3 + H2S1
Ba(OH)2 = BaO + H201
BaCO3 = BaO + CO21

i-;stJ DC LD OJIVHail PJ10oTaunme

MieTannu4ecknn bapun nony4varoT U3 OKCuaa BOCCTaHOBIEHMEM antoMUHUEM B Bakyyme npu
1200-1250°C:

4Ba0 + 2Al = 3Ba + BaAl204
OuunwatoT Gapuin NneperoHKon B BakyyMe UM 30HHOM NNaBKoOM.
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; .-HOJ'IyLIVITb. YUCTbIN pagunn B Ha4Yane XX B. CTOUSIO OFPOMHOIO
- T1pyma. Mapusa Kiopu Tpyamnacb 12 net, 4ytobbl Nony4nTh
KPYMUHKY YnMCTOro pagms. Ytobbl nonyunTts Bcero 1 r
YUCTOro paans, HY>KHO BbIST0 HECKONBKO BaroHOB YpaHOBOW
pyabl, 100 BaroHoB yrng, 100 unctepH Boabl U 5 BaroHoOB
pasHbIX XMMUYeckux seltecTs. [10aTOMy Ha Hayano XX B. B
Mupe He Bbino 6onee gopororo metanna. 3a 1 r pagus

HY>XHO 6b1510 3annaTtnTb 6onbwe 200 Kkr 3o50Ta.
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.}%’"‘cepe6p|/|CTo-6enble bnecrtawme Metannbl, TBEPOOCTb
JIbHO BbILLE, YEM Y LUEMOYHbIX MeTansos. TBepaoCcTb Mo rpynne
1aeTcs CBepxy BHU3, Bapun no TBepAoCTU OfM30K K CBUHLY.
-_’?rypbl NAaBMeHUs LWEeno4YHO3EMENbHbIX METasOB BbIlE, YEM Y
* LEeNoYHbIX U cocTaBnsioT: Ans kanbumus 8510C, cTpoHumus 7700C, Gapus
,;" oC FINoTHOCTU LEenoYHO3eMENbHbLIX METANMOB B NMOArpynne cBepxy

-~ -~ BHU3 yBeJ'IVI‘-IVIBaIOTCH n pasHbl ana Ca, Sr n Ba, cootBetcTBeHHO 1,54,
-‘-,2 2,63 1 3,76 r/cm3.



1) Peakums c BoAoW  ©- -

2) Peakuusi ¢ K

N Bba pacCTBOPAKTCA B BOAE C 00pa3oBaHMEM TMOPOKCUOOB,

o (SO -
II0TCA CUMBHBIMIA OCHOBAHNAMM:

h
o S TR N

oy * L

Ca + 2H,0 => Ca(OH), + H,

. Bce metannbl obpasytot okengbl RO, 6apun-nepokeng — BaO2.

Ba + O2 => BaO2

obpasytoTca bMHapHble COeaNHEHUS:

Ba + S => BaS (cynbduabl)

Ca + H, => CaH,, (rvapuabi)

Ca + 2C => CaC,, (kapbuasb!)
3Ba + 2P => Ba,P, (doccunabi)
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‘peakumMs Ha KaTWOHbI LLUENOYHO3EMENbHBIX MeTannoB — OKpaluMBaHue

S -

ledytoLime uBeta:

P Ca’* - TEMHO-OpaHXXeBbIi
2 Sr2*-
e : Ba?* -
T-—.-—' . e
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“C NJIaCTUYECKOM U  CTPYKTYpHOW PyHKUMSMU (OCHOBA MWHEPArnbHOro
# 'KOCTHOM TKaHW), KanbLuii WUrpaeT peLlalroLlylo pofib B OCYLLECTBMEHWUU
I/I3I/IOJ'IOI'VI‘-IeCKI/IX n buoxmmmyeckmnx npoueccos. OH HeobOxoaum Ans
LHOM BO30yOMMOCTN HEPBHOW CUCTEMbI WM COKPATMMOCTM MbIWL, SBSIETCA
aTopoM psiAaa (PepMEHTOB 1 TOPMOHOB N BaXXHENLUNM KOMMOHEHTOM CBEPTbIBAIOLLEN
. "--“-- Ibl KDOBW.
& ~CoAepXxaHue KanbLunsa B opraHu3mMe B3pocrioro 4yernoseka - okono 20 r Ha 1 Kr macchl
f-atena a y HoBopoXaeHHoro - 9 r Ha 1 kr maccbl Tena. Okono 99% Bcero kKanbuus,
g’:ﬂaXonamerocn B OpraHM3Me 4erioBeka, COOEPXWUTCA B KOCTHOW N XPSILLEBOW TKAHAX B
;:7‘- BUAE Pasnu4YHbIX COeaVHEHWA. OcrarnbHasi 4acTb KanbUusi COOEPXKUTCS BHYTPU KITETOK
~ MSrknx TKaHen 1 BO BHEKITETOYHOW XXNOKOCTMW.

- Heobxoammas cytodHas no3a notpebneHus Kanbums ¢ nuLLen 4ns B3POCoro Yenoseka
coctasnger 0,8-1,1 r. OpgHako, HaOo Yy4uTbiBaTb, UYTO He BCe OPMbl Kanbuus,
coaepxalluecsi B nuLe, Nerko yceamBaoTcs OpraHn3Mom.

YCcBOEHME Kanbuus naet odeHb TpyaHo. CoeanHeHNs KanbLns HepacTBOPUMbI B BOAe, a
NoSTOoMy, nNonagasi C MuWenW B OpraHu3M YerioBeka JMWb YaCcTUYHO NepexoasaT B
pacTBOPMMbIE COEANHEHNSA NOL BNUSIHUEM XENYOA0YHOro CoKa U LLEeNOYHOM cpebl TOHKOro
KULEeYHUKa. TONbKO Xen4YHble KUCIOoTbl CrOCObHbI nepeBecTy OOsbLUY0 YacTb KanbLus B
ycBosieMble oopMbl. CunTaeTcs, YTo Hanbonee ycBosieMble POPMbI KarnbLns cogepkaTcd
B MOJSIOKe, a No3ToMy cbanaHCMpoOBaHHbIN pauUMOH OOSMKEH BKIoYaTh B ceba He MeHee
0,5 n Mosnoka B CyTKu.
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KanbuMn M3 opraHu3ma B 3aBUCMMOCTWM OT Xapakrtepa MuLiu, C KOTOpOou
T. B pacTyLiem opraHname npoLecc OKOCTEHEHUSA NPOUCXOAUT NPU HoOpMaribHOM
eHL MeXxagy Kanbuuem u  ¢OocopoM B CYTOYHOM MULLEBOM paLMOHE.
YET 3TO COOTHOLLEHNEe BUTaMUH [.

eAHHoe CoAepXaHue Kanbuusi B OpraHuamMe 4eroseka (ruMnokanbunemust)

bntogaetcs npu HapyLleHUn pyHKLIMM napawmMToBUAHbIX Xenes
: fUfonapaTupeonansMe), HapylleHUM BCaChbiBaHWS B KULLIEYHVKE, HEe0CTaTO4HOM
==——BbiAefieHnn xenun un pyrmx sabonesaHusx. MMnokanbuvemmns NposBRsAeTca: TeTaHUeNn
(MOBbILLEHHas BO30YAMMOCTb HEPBHOM CUCTEMbI, MPOSIBNSAIOLIAACA CYAOPOXHBIMU
-"‘T|pVICTyI'IaMVI) TPOPUYECKUMU  HAPYLLUEHUSMM, KaTapaKToM, BblKpalLUuBaHuemMm 3y6oB,
=~ BblNageHneMm BoOrIOC.

[MOoBbLILLEHHOE CcoaepXaHMe Kanbuuss B OpraHu3me 4erioBeka (rmnepkanbumemMusi)

~ HabrnogaeTcsa Npu M3dbITOYHOM BBEAEHUN CONEN KarbUns, NOBLILLEHHOM UX BCAaCbiBaHUM
M3 KULIEYHUKA, CHWXEHUM BblOeneHusa Kanbuusa 4epe3 MoYku, Npu  MOBbILLEHHOM
ynotpebneHnn ButamuHa [0 wn psge 3aboneBanun. [lposBnsieTca runepkanbuuemms
3a[lepXXKOW pocTa, yxyalleHnem annetuTta, pBOTOW, 3anopamu, XaXaow, MoBblLLIEHHLIM
MOYEBbLIAENIEHUEM, CHMKEHMEM TOHYCa MbILL, MNOBbILLEHMEM pedonekcoB, yXydlleHnem
NnamaTu, pexe - ChyTaHHOCTbK CO3HaHMA. BO3MOXHO OTMIOXeHue Kanbuusa B cocydax
MOYekK, B OpraHax n gaxke B porosuLe rnas.

Kpome MeaukaMeHTO3HbIX MpenapatoB, HasHadYaemblX MpyU  runokanbuuemmm Wu
HegocTaTke Kanbuus B MULLEBOM pauMoHe, KamnbLUW BXOOAWT HapaBHE C ApYyrMmMu
XUMNYECKUMU 3NIEMEHTaMM B KOMMMEKCbl MONUBUTaMUHOB.

~
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[ ﬂI/ILLI,eVI B OopraHu3m B3pocrioro yenoseka nocrynaet 0,8-3,0 Mr cTtpoHuuda B
[P U3OBLITOYHOM MOCTYMSEHWU CTPOHLUMS BO3HWMKAET TaK HasbiBaeMblu
WEBbIM paxmuT» WU «ypoBcKas OonesHb». OTO 3HAemuyeckoe 3aborieBaHue,
6Hapy>|<eHHoe y HaceneHusi, Npoxueatowero Bonman pekm Ypos B BocTouHON
1. «YpoBckas 60re3Hb» BO3HMKAEeT BCMEACTBME BbLITECHEHUS WOHOB KarbLyS
{@M CTPOHUUA M3 KOCTHOM TKaHM UMW MOBbILUEHHOro MOCTYNMEHUA B OpraHunsm
POHI 1S Ha poHe JedumunTa Kanbuusa. HakonneHue B opraHMame CTPOHLMS NPUBOOUT K
PaXXEHUIO BCEr0 OpraHu3mMa, ogHako Hamboree TUNUYHbIM ANs 3Toro 3aborneBaHus
Cs pasBUTUE AUCTPOPUYECKMX U3MEHEHWNW KOCTHO-CYCTaBHOW cUCTEME B Nepuos
:‘—p'GCTa W pasBuTUA opraHusma (PopmupyeTcs CUMMETPUYHBIA  AeOpMUPYHOLLNNA
~ OCTeonopo3 M3-3a TOPMOKEHWSI POCTa KOCTEN CO CTOPOHbI METa3nduU3apHbIX XpsiLLen).
- bonesHb BnepBble onucaHa y yenoseka poccunuckumm Bpadamm H.M. KawwnHbeiv n E.B.
-~ bekom B 1895-1900 rr (BTOpOE Ha3BaHue ypoBckon bonesHn — 6onesHb KawwmHa-beka).
Kak ~npaBuno, 910 3abonieBaHne COMNPOBOXOAETCS BblpaXeHHbIM  HapyleHnem
dpOCHPOPHO-KaNbLMEBOro COOTHOLLEHNSA B KPOBU, ANCHAKTEPNO3OM KULLIEYHUKA.

CTpOHUMI, MOCTynawwmn C NULEn, OTHOCUTENBLHO MSIOXO YCBaMBaAETCS OPraHnM3Mom
(okono 5-10%). B ocHoBHOM GoraTbl CTPOHLUMEM pacTUTelbHblE NPOAYKTEI, 8 Takke KOCTU
n xpsawm. Abcopbuns CTpoOHUUS NPOUCXOAUT B OCHOBHOW, 12-NepCcTHOM U NOAB3A0LLHON
Kuwke. ABCopOvpoBaHHbIN B OpraHu3mMe CTPOHLMW 3aTeM BbIBOAMTCS, B OCHOBHOM C
MOYOW, B MEHbLUEN CTENeHW C Xenybto. B ekanusax Haxoautcs HeabcopOMpOBaHHbLI
CTPOHLUMN.
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3pocnoro yernioBeka maccon 70 kr Haxogutca okosio 320 mr CTpoHuUMS,
x jOBHOE KonuyecTBo (Oo 99%) AenoHupoBaHO B KOCTAX. OTHOCUTENBHO
{UEeHTPauum CTpoHumMs B numdatmndeckux ysnax (0,30+0,08 mkr/r), nerkux (0,20
“dAnyHukax (0,14+0,06), neyenHn wu noukax (0,10, 03) B uenbHOM KpoBwU
YKEHO 0 02+0,002 MKr/M CTPOHLMS.

Tokcunyeckas gosa ang YyernoBeka: He TOKCUYEH.
T JleTanbHaga nos3a ans Yernoseka: HET AaHHbIX.
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o} MTCFl K TOKCMYHbIM YNnbTpamukpoanemeHtam. CogepxaHune bapus B
Eﬁocnoro YyerioBeka cocTtaBnsaeT okono 20 Mr, cpeaHecyTouHoe NoCTynneHne
ep,enax 0,3-1 mr. BcacbiBaeMoCTb pacTBOpUMbIX coneun bapus B )KGJ'Iy,D,O‘-IHO-

I 1:4 Tpakte coctaBnsieT okono 10%, nHorga atoT nokasatens goxoaut ao 30%. B

' efbHbIX NyTaX pe3opbuuns gocturaet 60-80%. CoaepxaHue bapusi B nnasme KpoBu

__"_'_-,x‘ S——

: ;—--; ASMEHSIETCS NapansienbHO N3MEHEHNSIM KOHLEHTpauUun KanbLms. B He3HaumTenbHbIX

,_.J—1<651W3IGCTBaX Gapuin HaxoguUTCA BO BCEX OpraHax 1 TKaHsX, 04HaKo BCero ero oonblue B

'—"’; ~ TONOBHOM MO3re, MblllLax, ceneseHke n xpycrtanuke rnasa. Okosno 90% Bcero
~_coaeprKallerocsi B opraHusme 6apusi KOHLIEHTPUPYETCS B KOCTAX U 3y6ax.

YcTaHOBNEHO, YTO NPU ULLIEMUYECKON Done3Hn cepaua, XPOHUYECKO KOPOHapPHOWN
HeaocTaTouYHOCTH, 3aboneBaHusX opraHoOB MULLIEBAPEHNS coaep)kaHmne bapust B TKaHAX
CHUXaeTcs. [lake B HUYTOXHbIX KOHLIEHTPaLMsxX 6Gapuii okasbiBaeT Bblpa)KeHHOe BRnUsHUE
Ha rnagkue MblLllLbI.

Tokcndeckasi go3a gnga yenoseka: 200 wmr.
JleTanbHaga no3a ang yenoseka: 3,7 T.




o

TannOB‘B w

> anHO PaguOTOKCUYEH. B opraHname oH BedET cebs I'IOLI,O6HO KanbLu —
¢-= yrwnamero B OpraHn3m pagusl HakannmBaeTCcsi B KOCTHOW TKaHW. bonblune
Paausa BbI3bIBAKOT OCTEOMNOPO3, CamMONpPOU3BOSIbHbIE NMEPENoMbl KOCTEN W
TBEHHbIE OMyXoNM KOCTeN U KPOBETBOPHOMW TkaHW. OnacHoCTb npeAcTaBnser
\AOH — ra3000pasHbIvi paanMoaKkTUBHBIN NPOAYKT pacnaga paaus.



