llpe3zeHmayusi no xumuu
y4eHuubl 96 Knacca
2umHasuu Ne24
um. U.A.Kpbinoea
Cepeeesou NpuHbI
Ha memy

«Hememannbl. Mblruwbsik»



Mbilrwbsik

Xapakmepucmuka sr1eMmeHma

Mbiwbsk (Arsenicum) — xummnueckuin anemeHT

C aTOMHbIM HOMepoM 33 B nepuoaunyveckon cucteme [.U.
MeHgeneeBa, obo3HavdaeTcs cumBosrioMm As.

[MopsiokoBbIN HOMepP- 33

3apsag aapa = +33

KonnyecTtBo 3anekTpoHoB = 33

OTHocuTenbHaa atomHas macca = 74,92 (= 75)
Homep nepuoga- IV

KonnyecTtBo aneKkTPOHHbLIX YypOBHEN = 4

Homep rpynnel- V ,rmaBHas nogrpynna

Yncrno anekTpoHOB Ha nocriegHeM ypoBHE = 5
AnekTpoHHbIN nacnopT- 15%25%22p63s23p63d104s24p3

AnekTpooTpuuatensHocTb- 2,18(Wwkana MosuHaa)

BoamoxHble cteneHun okucnexHua = -3, 0, +3, +5

33: Arsenic




3BeCTeH MbILbSK C rNMyOOKOW OPEBHOCTMU:

1. B Tpyaax fJuockopuoda (I B. H.3.)
YNOMMHAETCS O NpoKanneaHUM BELLECTBA,
KOTOpOe cenyvac HasblBalOT CEPHUCTbIM
MbILUbAKOM,;

2. B llI-1V B. B OTpbIBOYHbIX 3arncsix,
npunncbIBaeMbIX 303umocy (ErMneTcknn nnm
rpeyYecKkmin arixmMmk), ecTb yrnoMmHaHme o
MeTarJinyeCKOM MblilUbSIKe;

3. y rpeyveckoro nucarena Onumnuodopyca (V
B. H.3.) ONMcCaHo N3roToerieHne 6enoro
MblILbsSKa 00Xurom cynbduaa;

4. B VIII B. apabckmin anxumuk Nebep nonyumn
TPEXOKMUCb MbILWbAKA;

5. B CpeiHMe BeKa Nioau Hayanu ctankuBaTbCs
C TPEXOKUCLIO MbllbdAKa Npu nepepaboTke
MblLLbSKCOAEPXKALLUUX pya, 1 6enbin abim
ra3zoobpasHoro As203 nosy4unn Ha3BaHue
pyAHOro AbimMa;

- MeGep




6. nonyyeHne cBobogHOIro MeTaNINYeCcKoro
MbiLLUbAKA NPUNUCLIBAIOT HEMELKOMY anXnMuky
Anb6epmy ¢poH Bosiblumeomy N OTHOCAT
npumepHo K 1250 r., xoTa rpeveckne n apabekue
anxmMmnkn 6eccrnopHoO nosyyasnm MbllbSAK
(HarpeBaHWEM ero TPEXOKNCU C OpraHNYeCKuMm
BellecTBamMu) paHbLue bonbluTteara;

7.B 1733 I. QOKa3aHoO, YTO 6enbIN MbIWbAK —
9TO «3eMMsA», OKUCb METaNINYECKOro MblLUbsKa;
8. B 1760 r. bpaHuy3 Jlyu Knod Kade nonyuun
nepBOe OpraHMYeckoe CoeaNHEHNE MblLLUbSKa,
N3BECTHOE KaK XXNOKOCTb Kage nnn oknco
«Kakogmnay»; popmyrna aToro BeLlecrTea
[(CH3)2As]20;

9.8 1775 1. Kapn Bunbeenbm Llleene nony4un
MbILLUBbAKOBUCTYHO KMCIOTY U MbILLbSAKOBUCTbBIN
BOAOPOA,

10. B 1789 . AHmyaH JlopaH Jlagya3be
NPU3Has MbILWbAK CAMOCTOATENbHbLIM
XUMUYECKNUM JTIEMEHTOM.

el K.B. LLieene

A.Jl. JlaBya3be




Mbilwbsik- Npocmoe seujecmeo

MbIWbAK — cepebpucTo-cepoe unmn onoBaHHO-6enoe
BELLECTBO, B CBEXEM M3nome obrnagatouiee
MeTanIM4Yecknm Brneckom.

Ho Ha Bo3ayxe OH BbICTPO TYCKHEET.

[MpenctaBnsetr coboun Xpynknm nosiymeTarsi
cTarnbHOro uBeTa (pacrnonoXeH B Nepruognveckomn
CUCTEME Ha rpaHuLE Mexay MeTannamm u
HemeTannamu, No3ToMy 1 Ha3blBaeTCs
«MNOJSTyMeTansiom»).

[Ona Mmblwbska, Kak U onsa gpyrux nosiymeTansios
XapakTepHo obpasoBaHWe KoBareHTHOM
KpUCTansindeckon peLleTKN U Hanmiune
MEeTanIM4yeckon NpoBoANMOCTH.

Ho Bce e MbIlbAK- HEMeTans.

PusnyeckKkne cBomNCTBaA:

1. MNpwn HarpeBaHun Bbiwe 600°C MbILLbAK
BO3roHAETCH, HE NNaBsiCb, a Nod AasrieHnem 37 aTm.
[MnaButca npu 818°C.

2. [1noTHOCTL (Npu H. Y.)- 5,73 r/cm?® (cepbin MbILLBbAK)
3. Temneparypa kuneHus = 876 K (KenbBuH)

BHewHWX BUA
NpPoOCTOro
BellecTBa




AnliriomporiHbie
MOOUUKayuu MbllWbsIKa

HecmoTpsa Ha TO, YTO MblLLbSIK OTHOCUTCS K
HemeTannam, oH UMeeT 4 annoTPOrHbIe
Moamndmkauumn- 6enbin, XKenTbin, YepPHbIN
U MeTannmyeckum (Mnu cepbin)
MbIiWwbAK. [locnegHune 2 obnagatot
CBOMCTBaMM METAasnsoB.

1. CepbI MbIWBLSK - XpynkKas cepo-
cTanbHasa Kpuctannuyeckasi Macca c
MeTannanyecknm 6rneckom, KOTopbIn Ha
BO3ayXxe ObICTPO nNponagaeT us-3a Y€pHbIA MbIWbLSAK

OKUCIIEHUA NOBEPXHOCTHOIO CI10S.
2. YepHbIX MbIWbLSAK - caMmasi ycTon4ymBas
ero doopma - NOPOLLOK YEPHOrO LIBETA, KakK
N BONbLUMHCTBO METAnNMOB, B
MENKOANCNEPCHOM (OYEHb MENKOM,
KOTOPbIN MOXET MPOUTN Yepe3 CUTO.)
COCTOSIHUKM (BCNOMHUTE YepHb cepebpa). B
OTNnnyme oT cepoun PopMbl ycToN4MBa Ha

BO3ayxe, HO npn 2859 °C nepexoanT B g

cepyto doopmy. Cepbin MbIWbSK (MeTanIn4yecknmn)




Haxo)xOeHue 8 npupode

MbIWbAK — paccesiHHbIN anemeHT. CoaepkaHue B
3emHon kope 1,7x10-4% no macce. B mopckon Boae
0,003 mr/n.

OTO BELECTBO MOXET BCTpeYaTbCA B CAMOPOLHOM
COCTOSIHUU, UMEET BUL METANNUYECKN BrecTawmx cepbix
CKOPJ1YMOK UMK NAOTHBIX Macc, COCTOSALLNX U3
MarneHbKnx 3epHbillek. asectHo okono 200
MblLLUbAKCOAEPXKALLMX MUHEPATIOB.

B HebOoNbLWKMX KOHLUEHTPALMAX YaCcTO COOEPXKUTCS B
CBUHLIOBbLIX, MeHbIX U cepebpsHbIX pyaax. [oBonbHO
4aCTO BCTpeYarTcs ABa NPUpPoLHbIX COeaANHEHUS
MbILLbSAKA C CEPON: OpaHXeBO-KpacHbIN NPO3padHbIn
peanbrap AsS 1 JIMMOHHO-XENTLIN aypUNUrMmeHT
As2S3. MuHeparn, nmetowmimn NpoMblLLIIEHHOE 3Ha4YeHne
— apceHonUpPUT (MbILWbAKOBbLIN KonyeaaH) FeAsS nnum
FeS2:FeAs2 (46 % As), Takke gobbliBatoT
MbILUbSKOBUCTbIN KonyeaaH — nennuHrut (FeAs2)
(72,8 % As), ckopoaut FeAsO4 (27 — 36 % As).
Bonbluas yacTb MbllbAKa JOOLIBAETCS NOMYTHO NP
nepepaboTke MbllbAKCOoAepXKaLUMX 30510TbIX, CBUHLOBO-
LMHKOBbIX, MEOHOKOYeAaHHbIX U ApYrux pya.

_—

NennuHrmT



CamopoaHbIN MbILWbAK.
ToHkas (Tonw,. 2MM) KpucTannu4yeckas BopoHuoBckoe 3onotopyaHoe
KOpKa CaMOPOAHOIO MbIlWbSKa MO mMecTopoxaeHue. CeBepHbIv Ypan.
KOHTaKTy AOJIOMUTOBOIO NPOXUIIKa C
BMeLLaloWwmMm rHencom (ropHasa nopoaa).

NMo4ykn camopogHoro
MbILbsiIKa HA CTEHKEe
KapOOHAaTHOro NpoXunka
B PYAHOM CKapHe.




llony4yeHue MbIlWbsIKa

MbILWbSIK nony4arT B NPOMbILLITIEHHOCTN HarpeBaHuem
MbIWBbAKOBOIo Kon4yegaHa.:

FeAsS =FeS + As

nnu (pexe) BocctaHosneHnem As203 yrnem. Oba npouecca
BEAyT B peTopTax U3 OrHeyrnopHOW rMnHbl, COeAMHEHHbIX C
NPUEMHMKOM AN KOHOEHCaUMM NapoB MblLLbsKa.
MbILWbAKOBUCTLINM aHrMapua nonyyatT OKUCANTENbHBIM 0GXMUIoM
MbILUBbSIKOBbIX Py UM Kak No6OYHbIA NPOAYKT obxura
NoNMMeTanNnUYeckux pya, NoYTn Bcerga coaepalimx MbilbsK.
[Mpn okncnutensHomMm o6xure obpasytotcs napbl As203,
KOTOpbl€ KOHAEHCUPYHOTCS B YNOBUTENbHbBIX KamepaXx. ChipoM
As203 oumwatoT Bo3roHkon npu 500-600 °C. OunweHHbIn As203
CNYXXWUT ANsi NPON3BOACTBA MbiLbsKA N €ro npenapaTtos.

B HacTosiLee BpeMs Ans NofnyyYeHns MeETanIMYeckoro Mblllbsika
Yalle BCEro HarpeBalT apCeHONUPUT B MydenbHbIX nevyax
6e3 goctyna Bo3ayxa. [pu aTom ocBObOXKAaeTCs MbILWbAK, Napbl
KOTOPOro KOHAEHCUPYHOTCS M NpeBpaLLaloTCa B TBEPAbIA MbILLIbSIK
B XKeresHbIX TpydKkax, nayLmx ot nevyemn, n B oCodbIX
KepamMmumyecknx npuémHukax. OctaTok B nevax noTom HarpeBarT
npwn QOCTyne Bo3ayxa, U Torga Mbllwbsik npeBpallaetcsa B As203.
MeTannmyeckmin MblLbSIK NOSTy4YaeTca B AOBOSbHO
He3Ha4YMTENbHbIX KONMYECTBaXx, U rMaBHasi YacTb
MblLIbSKCOAEPXKALLMX pya nepepabaTbiBaeTcs B 6enblin MbiLLbSK,
TO €CTb B TPMOKCUA MbILIbSIKA — MbILLIBbSKOBUCTBIV aHrnapua
As203.

.

] ]y (.

i m‘ﬁmﬁmi il
=

T
[
1

2001
3

dur. 1a.

Cxema peTopTbl U3
OrHEeyrnopHOM rMUHbI




Xumu4yeckue ceoucmea

MblUWbsiKa

C ranoreHamMu MblLLbSK COeANHSETCSA
HenocpeaCTBEHHO; NPy 0OblYHbIX ycroBuax AsFs -
ra3; AsF3, AsCl3, AsBr3 - becuBeTHble nerko
netyuyme xmngkoctn; Asls n Aszl4 - kpacHble
KpucTtannsbl. Mpw
HarpeBaHUM MbllLbsAKa C CEPOW MOJy4YeHbI
Cynbduabl: opaHXeBO-KpacHbIN As4S4 N IMMOHHO-
xentbin As2S3. briegHo-xenTbin cynbdug As2Ss
ocaxgaeTcs npu nponyckaHnn H2S B oxnaxxgaembii
NbOOM PacTBOP MbILWbAKOBOM KMCNOThI (UK ee
cosien) B Abimsen consHoun kucrote: 2H3AsO4 +
5H2S = As2Ss5 + 8H20; okorno 500 °C oH
pasnaraetcda Ha As2S3 n cepy. Bce cynbdumabl
MblLLbsIKa HEpPaACcTBOPUMbI B BoAe U pasbaBneHHbIX
KMCnoTax.

CunbHble okncnutenu (cmecn HNO3 + HCI, HCI +
KCIO3) nepeBogdart ux B cmecb H3AsO4 n H2SOa.
Cynbdua As2S3 nerko pactBopsieTcs B Cynbduaax
N nonucynbunaax aMMOHUS U WESTOYHbIX
MeTannos, 0bpasysa conmn KUCIoT -
TUOMBILLBLSAKOBUCTON H3ASS3 M TMOMBILLBAKOBOW
H3AsS4.

Cepa (nopoLuok)




Mbiwbsik-510

B co3HaHun MHOrmx cnoBa «aa» N « MbILLBbSK»
NOEHTUYHBI. Tak yXe CIOXUNoCb UCTOPUYECKN. N3BECTHDI
pacckasbl 0 sgax Kneonatpel. B Pume crnasunmcb aabl
JTokycTbl. OBbI4YHBIM OpyAVEM YCTPaHEHUS MONUTUYECKNX
N MPOYNX NMPOTUBHUKOB A4 ObIN Takke B CpeaHEBEKOBbIX
nTanbaHCKNX pecnybnukax. B BeHeuun, Hanpumep, npu
OBOpe AepXarnu cneynannuctoB-otpasutenen. Y rmaeHbIM
KOMMOHEHTOM MOYTU BCEX A00B Dbl MbILUbSIK.

B Poccun 3akoH, 3anpeLuaroLmm otrnyckaTb YaCcTHbIM
nmuam «KynopoCHOE U siHTapHOe Macrsio, KPenKyt BOOKY,
MbILLBSK N L1nnbyxy», Oblf1 n3gaH ewle B LapCTBOBaHME
AHHBbI MoaHHOBHbI — B siHBape 1733 r. 3akoH 6bin
YypesBbl4anHO cTpor U rmacun: «Kto Bnpegb tem
MbILUBbAKOM N NMPOYNUMU BbllLLEO3HAYEHHBIMW MaTepuansbl

TOproeatb CTAHYT N C TEM NMOMMAaHbI UMMM Ha KOro AOHECEHO

bynet, TeM U y4MHEHO OyaeT KeCTOKOEe HakasaHue U
cocnaHbl MMELIOT B CCbINKY 6e3 BCsKMS noLuanbl, TOX
YUYMHEHOo ByOeT U TeM, KOTOpPblE MUMO anTek U paTywl y
KOro nokynatb 6yayT. A eXenu KTo, Kynsi TakoBble
AO0BUTbLIE MaTepuansl, YUHUTbL ByaeT noBpexaeHune
nasm, TakoBbl€ MO PO3bICKY HE TOKMO UCTSA3aHbl, HO U
CMEPTMIO Ka3HeHbI ByayT, CMOTpPSI MO BaXXHOCTU Aena
HEOTMEHHOY.

S

HMIEPATPHLA AHHA 10AHNOBHA.
1730 — 14740,

Mbiwbsak-An
(Poison
«Arseniousy)

' IMmnepaTtpuua

AHHa
MoaHHOBHA



Ha npotskeHnn BeKOB coeMHEHNA MbllLbSAKa npusriekanu (oa
N cenyac nNpoaosnKatoT npMBneKaTb) BHAMaHWe hapmaLleBTos,
TOKCUKOSOroB 1 cyaebHbIX 9KCNepToB.

Y3HaBaTb OTpaBfiEHNE MbILLBSIKOM KPUMUHANUCTbI HAYy4YUNUCb ".'
besowmnboyHo. Ecnn B xenyake oTpaBneHHbIX HaxoaaT berble
dapdopoBuaHbIe KPYNMUHKKU, TO NEPBLIM LENOM BO3HUKAET
NoOO03PEHNE HA MbILWbAKOBUCTLIN aHrnapug As203. 3Tn

KPYNUHKM BMECTE C KyCOYKaMM Yrrisi MOMELLAIOT B CTEKIISHHYHO
TPyOKy, 3anamBatoT ee n HarpesatoT. Ecnn B Tpybke ecTb
As203, TO Ha XONOAHbIX YacTaAX TPYOKM NOABIISIETCSA Cepo-
YyepHoe bnecTslee KomnbLo MeTannmMyeckoro Mollbska. locne
oXnaxgeHusa KoHeL TpybKn oTnamblBaloT, Yronb yoansioT, a

cepo-4YepHoe KonbLo HarpeeatoT. [1pn 3TOM KosnbLO
neperoHsieTcda K cBO60AHOMY KOHUY TpybKu, AaBas berbin
HaneT MbILUbAKOBUCTOroO aHrapuaa. Peakumn 3agecb Takue:
As203 + 3C — As2 + 3CO unu

2As203 + 3C — 2As2 + 3COz;

2As2 + 302 — 2As20s.

[Mony4eHHbIN Genbln HAaNeT NOMeLLAaoT No4 MUKPOCKOM: YXXe
Npu Manom yBerim4yeHnn BUOHbl XapakTepHble bnecTsawme

KpUCTannbl B BUAE OKTa3apoB (MHOrOrpaHHbIA KpucTann). Bup oktasgpa



CumMnmombl ompaesieHUs

CMMNTOMbI MbILWBLAKOBUCTOIO OTPaBIIEHUS —
MEeTanMYeCcKnin BKyC BO pTY, pBOTa, CUSbHbIE 605K B
xnsorte. Noaxe cygoporn, napanud, cmepTb. Hanbonee
N3BECTHOE M 06LLEeNOCTYNHOE NpoTUBOSANE NpU
OTpPaBNEHNN MbILLLSAKOM — MOSTOKO, TOYHEE TaBHbIN
Gerok Moroka kasenH, obpasyoLnm C MblLLIbSIKOM
HepacTBOpUMOE COeaVHEHME, HE BCaCbIBalOLLIEECH B
KPOBb.

MbILWbSK B dOpMe HeOpraHMYeCKnX npenapaToB
cmepTeneH B gosax 0,05-0,1 r., n TeM He MeHee MbILLbSAK
NPUCYTCTBYET BO BCEX PACTUTESNbHbLIX N XXMBOTHbIX
opraHuamax. (9To gokasaHO PppaHLYy3CKUM YyYEHbIM
Opduna ewwe B 1838 r.) Mopckune pactuternbHble U
XXMBOTHbIE OpraHn3Mbl cogepXxaTt B cpeaHeM
CTOTbICAYHbIE, 8 NPECHOBOAHLIE N HA3EMHbIE —
MUNIMOHHbBIE A0NM NPOLEHTa Mbilwbska. MukpodacTuubl
MblLLbSIKa YCBaAMBAOTCA U KNeTKaMn YenoBe4eCcKoro
opraHmnama, anemeHT Ne33 cogepXXuUTcsl B KPOBU, TKaHAX U
opraHax; oco6eHHO MHOro ero B ne4eHn — ot 2 4o 12 mr
Ha 1 Kr Beca. Y4yeHble npeanonaratoT, 4TO MUKPOAO03bl
MblLLUbSKa MOBbILLAT YCTONYNMBOCTb OpraHn3ma K
OENCTBUIO BPEeAHbIX MUKPOOOB.

Monoko- ogHo 13 npoTuBosaumn
npu oTpaBneHUn MbiwbsKoMm (!)



Mblwbsik-Ilekapcmeo

MbIWbSAK NCNOMb3yeTCA B CTOMATONMOrMN 4515 neYeHnsd
Nynbnbl (TKAHW, cogep’Kallen HepBbl, KPOBEHOCHbIE U
numdatmnyeckme cocyabl). BcemmpHyro n3aBeCTHOCTb Npnoodpern
canbBapcaH, 606-n npenapart lNayna Ipnuxa — HeEMeLKOoro
Bpaya, OTKpbIBLIEro B Havyarne XX B. nepBoe apdekTnBHoe
cpenctso 60pbbbl ¢ noacom (Cudmnuc- BeEHepmnyeckoe
NHJOEKUMOHHOE 3aboneBaHne). 3To 4encTBUTENbHO Obln 606-1
N3 UCMbITAHHbIX DPSINXOM MbILLLAKOBUCTbLIX NMpenapaTos.

JNInwb B 50-x rogax, Korga canbBapcaH yxe rnepecranu
NPUMEHSATb KaK CpeaCcTBO NPOTMB N3aca, Mansapumn, BO3BPaTHOro
TMdpa, coBeTcknn yyeHbin M.A. KpadT ycTtaHOBMUNI €ro MCTUHHYIO
dopmyny (aokasars, YTO OH MMEET NOSIMMEPHOE CTPOEHHUE ).

Ha cmeHy canbBapcaHy npuwnn gpyrme MbllbAKOBUCTbIE
npenapartbl, 6onee adHEKTUBHbIE N MEHEE TOKCUYHbIE, B
YaCTHOCTU €ro NPON3BOAHbIE: HOBAPCEHOS, MMApPCEHON 1 ap.

cnonb3yoT B MeANLIMHCKOW MpaKTUKe N HEeKOTopble
HeopraHnyeckme coegmHeHns Mbllbska. MbIlLbAKOBUCTLIN
aHrmppupg As203, apceHnT Kanua KAsO2, rugpoapceHar
HaTpusa Na2zHAsO4 - 7H20 (B MMHMUMarbHbIX 403aX)-TOPMO3AT
OKMCnUTESbHbIE NPOLECCHI B OpraHn3mMme, yCunmBarT
KpoBeTBOpeHUe. Te Xe BelleCTBa — Kak Hapy>XHOoe — Ha3Ha4vatoT
NPU HEKOTOPBIX KOXHbIX 3aboneBaHusiX. IMEHHO MbILbSAKY U ero
COeIMHEHNAM NPUNUCBIBAIOT LienebHoe AeNCTBME HEKOTOPbIX
MUHepanbHbIX BOL.

Maynb dpnux

OH

H,N As.
~AS NH2

HO -2 HCI

Pdopmyna canbBapcaHa




Lpyaue npumeHeHue MbIWbSIKa

Camas nepcnektnBHasa obnacTb NPUMMEHEHMS MblLbsSKa - HECOMHEHHO
nonynpoBoAHUKoBasa TexHuka. Ocoboe 3HayeHne npnobpenu B Hen apceHnabl
rannus GaAs n nugus InAs. ApceHung rannus BaXeH Takke Ans HoBOro
HanpaBneHns aNeKTPOHHON TEXHUKUN -ONTO3SIEKTPOHUKIN, BO3HMKLEN B 1963-1965
rogax Ha CTblke P3Nk TBEpPAOro Tena, ONTUKK U 3NEKTPOHMKN. DTOT MaTepuan
nomMor cosgaTb HOBblE NOSTyNpPOBOAHNKOBbLIE Nasepsbl.

MbILWbBAK NCMONB3YIOT U B KaYeCcTBe Jierupyrowen obasku, Kotopas npyaaet
"knaccuyeckum" nonynposogHukam - Si, Ge - NpoBoAMMOCTb onpeaesieHHoro Tmna.
Mpn aTOM B NONYNPOBOAHUKE CO34AETCA TaK Ha3blBaeMbln "nepexoaHbii crion”, n B
3aBMCUMOCTM OT HA3HAYeHUs KpucTanna ero nernpyoT Tak, YTobbl Nony4nTb 3TOT
CNOW Ha pasnuyHon rnybuHe.(Hanpumep, A4ns U3roToBrneHnss AMOAO0B, ero "npayvyT"
nornyoxe; a ecnv 13 NonNynpoBOAHNKOBbLIX KpUCTaNoB ByayT AenaTb CONHEeYHbIE
6atapewu, To rybuHa "nepexogHoro cnos" - He 6onee 0AHOrO MMKPOHa.)

MbILWBAK KaK LEeHHY0 NpucaaKy UCronb3yT U B LUBETHOW MeTannypruun. Tak,
pobaska 0,15-0,45% MblwbsKka B Meab YBENUYMBAET €€ NPOYHOCTb Ha pasphbiB,
TBEPAOCTb M KOPPO3NOHHYHO CTOMKOCTb Npu paboTe B 3araszoBaHHoON cpefe. Kpome
TOrO, MbILLbSAK YBENMYNBAET TEKYYECTb MEeAM Npu NuTbe, obneryaeT npouecc
BOITOYEHMSI NPOBOSOKK. [l06aBnsalOT MbILWbSAK U B CBUHEL,, B HEKOTOPbIE COopTa BPOH3,
natyHeu, Tunorpadcknx cnnaBoB.

M B TO Xe Bpemsl MblLLbAK O4EHb YacTo BpeauT MeTannypramM- ero npucyTcTeme B
pyae genaet npov3BOACTBO BpeAHbIM. BpeaHbiM ABaxabl: BO-NepsbIX, ANns
300pOBbSA JH0AEN, BO-BTOPbIX, A9 MeTanna - 3HadnTenbHble NMPUMECcH Mblllbska
yXyALaKT CBOMCTBA NOYTM BCEX METAsINOB U CMNiiaBoB

CynbduaHble coequHEHNS Mbllbsika — aypunurMeHT U peansrap —
NCMONb3YOTCA B XXKMBOMUCU B KAYECTBE KPACOK U B KOXKEBEHHOW OTpacsu
NPOMbILUIIEHHOCTU B Ka4eCcTBe CPeacTB ANns yaaneHus Bornoc ¢ Koxu. B
NUPOTEXHUKe peanbrap ynotpebnaerca ons NonyYyeHnsa «rpedeckoro», unm
«UHOMMACKOTO», OTHA, BO3HMKAIOLLIErO MPY FOPEHNN CMECU pearnbrapa ¢ cepomn n
cenuTtpou (apko-6enoe nnams).

MHorne n3 MbllbAKOBbBIX COEANHEHUIN B OYEHb MarsbiX A03aX MPUMEHSAIOTCS B
KayecTBe fiekapcTB AnA 60pb0Obl C MaNoKpoOBUEM U1 PAOOM TEXKENbIX
3aboneBaHni, Tak Kak OKa3bIBalOT KNMHNUYECKM 3HAYMMOE CTUMYNUPYIOLLIEE BIIUSHUE
Ha pag YHKUMA OpraHn3ma, B YHaCTHOCTU, Ha KPOBETBOPEHME.

g 0 ;\\ -’

Kpacku

NMupoTtexHuka



Mbiwbsik 8 op2aHuU3me

B kauyecTBe MMKpO3aneMeHTa MbiLLbSK
MOBCEMECTHO PacrnpoCTpaHEH B XNUBOW
npupoge. CpenHee cogepXaHne Mblllbsika
B noysax 4-10-4%, B 301e pacTeHun -
3:10-5%. CoaepxaHune Mbllbsika B MOpCKI/IX
opraHu3max Bbllle, YeM B Ha3eMHbIX (B
pblbax 0,6-4,7 mr B 1 Kr CbIpOro BeLWeCTBa,
HakannMBaeTcs B NeYeHu).

CpegHee cogepxaHne Mbillbsika B Tene

KOHLEHTPUPYETCSH B 3pUTPOLIUTAX, IOe OH
CBSA3bIBAETCHA C MOSEKYNON remornobuHa. . phmgraphsshowm y
B non healing ulcer ’

Hanbonbluee konmuyecTBo ero (Ha 1 r TkaHu) i
oBGHapyMBaeTCs B NOYKaxX U NeveHMu. st
MHOFO MbILLbsSIKA COAEPXKUTCS B NIEFKUX U sidn fesions
cerneseHKke, KOXe 1 BONocax; CPaBHUTENbHO

Maro - B CMIMHHOMO3IOBOW XMWKOCTH,
FONIOBHOM MO3re (rnaBHOM obpa3om
rmnoguae), NoMoBbIX Xerneaax u Apyrvx.
MbILLSK y4acTBYET B OKMCNUTESLHO- ——
BOCCTAHOBUTENbHbIX peaKUUAX:
OKMUCINUTENbHOM pacnaje CroXHbIX
YINEeBO0B, BPOXEHWW, IMINKONN3E U T. .
CoeanHEHNS MblLLbAKA NPUMEHSIIOT B
BMOXUMUM KaK crieLmduyeckmne
MHIMGUTOPLI hepMEeHTOB A1 N3YYeHUs
peakuunn obMeHa BELLECTB.

CHUMKM nropen,
nocrpagaBLUMX
OT MbIlbSAKA




NHmepecHbIe gpakmbi O
MblUWbSsIKe

1. B 3anagHbIx cTpaHax MblLbsiK Obl1 N3BECTEH
NPEeNMYLLIECTBEHHO KaK CUITbHbIN 54, B TO Xe BpPEMS B
TpaauLMOHHOW KUTANCKOWN MeauLMHE OH MOYTU Ha
NPOTSKEHUN ABYX ThICAY FIET UCMNOMb30Bancs ans
ne4vyeHus cucpunuca v ncopuasa. Ternepb Megukn
AoKasanu, YTO MbILWbSAK OKa3blBaeT NOSIOXKUTENbHbIN
adpdekT n B bopbbe ¢ nenkemumen. Kutanckme yyeHole
0BHapy>Xnnun, 4TO MbILLbSK aTakyeT Berku, KoTopble
OTBEYaloT 3a POCT PAKOBbIX KITETOK.

2. Ewe gpeBHUM cTeknogenam 6b1r10 M3BECTHO, YTO
TPEXOKUCH MbILLbsSIKa OeNaeT CTEKITIO «IIyXnUMy, T.€.
HenpospayvHbiM. OgHako Hebornblne fobaBKku 3TOro
BELLECTBA, HAaNPOTMB, OCBETIIAKT CTeKNOo. MbILbsK K
cenyac BXoguT B peLenTypbl HEKOTOPbIX CTEKO,
HanpuMmep, «BEHCKOro» cTekna afisi TEpMOMETPOB U
nonyxpycrans.

3. B BbIcOKOropHomM o3epe MoHO Ha BOCTOKe
amepukaHckoro wrata KanndopHua obutatoTt
yansuTernbHble unaHobakTepun. MNpu ¢poTtocuHTE3€ OHU
NCNONb3YOT HE KMCNOPOA, a MbILWbSK, S00BUTbIN
NPaKkTUYECKN AN BCEX OCTalbHbIX (QOPM XXU3HM.
Bo3MOXHO, MUMEHHO C HUX WU Ha4yaricsa npouecc
doOTOCMHTE3a Ha HalLeWn nNnaHeTe, a TOT POTOCUHTES, YTO
CHabXXaeT Hac BCEX KNCIOPOAOM M 3HEPrUeEn, NOABUIICA
nosxe.

Co6op npobbI B ogHOM
| U3 nyx, Ha AHe
KOTOpbIX obuTaroT
ucnonb3yLue
MbILWbSK
c¢oToCUHTE3UpYIOLWUNE
uuaHobakTepum




Ucnonb308aHHas
Jumepamypa

1. WikipediA
2. [lonynspHasa 6ubnuoTteka XMMUYECKNX 3NIEMEHTOB

3. [aseta «PapmaueBTnyeckn BeCTHUK»



