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BOJABIIMHCTBO TEXHOJOTUYECKUX TMPOIECCOB MAIIMHOCTPOUTEIHHBIX
NPEANPUATANA  COMPOBOXKIAIOTCS MaTEepUANIbHBIMU M JHEPreTUYECKUMHU
OTXO0/IaMH, KOTOPbIE MOTYT COCTaBJISITh BAKHYIO COCTABHYIO YacCTh ChIPbEBOU
U DHEpreTudyeckoil 0a3pl COBPEMEHHOro MpOM3BOACTBA. OAHUM W3 BHUIOB
BTOPUYHBIX PECYPCOB, KOTOPBIM MOKET OBITh HMCIOJb30BaH B KadeCTBE
PE3EpPBHOIO ISl TPOU3BOJACTBA CTPOUTENBHBIX MAaTEPUANIOB, SBISIOTCS
OTXO/1bl TAJIbBBAHMYECKOTO MPOU3BO/ICTBA.

CoryiiacHo  TEXHOJOTMM  TalIbBAHUYECKUE MIJaMbl IPEICTABIISIOT
co00l MPOIYKTHI OYUCTKU U HEUTpAIU3ALMU CTOUYHBIX BOJ r'aJbBAHMYECKHUX
uexoB. [Ipu 3ToM crnegyeT OTMETHUTBh, YTO JJisi MPOLIECCa OUUCTKU CTOYHBIX
BOJ 0CO0O€ 3HAYEHUE HMMEET UX COCTaB M KOHILIEHTpAlMs BXOASIIUX B
COCTaB KOMIIOHEHTOB. A TaK Kak B OOJIBIIMHCTBE CIy4aeB CTOYHBIE BOJIbI
ABJIIIOTCS. CYMMapHbIM COPOCOM MPOMBIBHBIX BOJ U3 BaHH NPOMBIBKH 110CJIE
HECKOJIbKMX TEXHOJOTMYECKHX CTaJuil, OObEIUHEHHBIX MO0 MO MECTy
pacnojoxeHus (y4acTok, ILeX), JUOO0 MO THUIY COJAEpKalMXcsi B HHUX
BELIECTB  (XpOMCOJEpKAIlUe, HHUKEIbCOJAEPKAIIUE WU Ap.), TO COCTABBI
raJIbBAaHUYECKUX IIJIJAMOB, XapaKTePU3YIOTCs OOJIBIIMM PAa3HOCOM 3HAUECHHI
UX KOMIIOHEHTOB. B CBOI0O ouepeab 3TO aKTyalu3HpyeT MpoliemMy
muddepeHuranuy MX nepepadOTKH, a HaJdu4he OOJIBIIOTr0 KOJIMYECTBA
LIBETHBIX METAJJIOB CBUAETEIBCTBYET O HELETEeCO00Pa3HOCTH  HMX
3aXOPOHEHHS.

Cam mnpouecc o00pa3oBaHUs ILIJIAMOB — SIBJIIETCS  CIOXHBIM U
MHOTOCTAJIMMHBIM XUMHUYECKUM TpoueccoMm. Tak, Hampumep, B MHpPoIEcce
XPOMHUPOBAHUS JJEKTPOJUTHl  3arps3HSIOTCS  NPUMECSIMU  METAJIJIOB
BCJIEACTBUE PACTBOpPEHMsS Marepuana jaeraneid. WoHbl Menu, HUKeIs,
JKenes3a, [IUHKA U JIPYTUX METAJUIOB BBIHOCSTCS IPOMBIBHBIMM BOJAaMu B
cTouHble BOAbl. lloBBIIEHWE coOAEpXkaHWUS  NPUMECHBIX  METAJIOB
CYIIECTBEHHO CHIKAET YJIENbHYIO 3JIEKTPONPOBOIUMOCTh [1], kKoTOpas
uMeeT 00JIbIloe 3HAaUeHHE ISl MpoIlecca IIEKTPOXUMUYECKON  OYUCTKH H,
KaK CJIEJICTBHE. MOKET BbI3BAaTh BBIXOJ M3 CTPOS 3JIEKTPOOOOPYIOBAHUS.

[IpucyTcTBHE HMOHOB TSKEIBIX METAIOB B  XPOMOCOJEpKAIIUX
CTOKax TpeOyeT MpPOU3BOAUTH IMPOIECC KAUYECTBEHHOW OYUCTKH OT
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[IECTUBAJICHTHOTO XpoMa TMpu ero KoHmeHtpamuu g0 S50 mr/a. s
CHW)KEHUSl 3arpsi3HEHHsI CTOYHBIX BOJ 0CO00 TOKCHYHBIMA METaJUIAMH, a
TaK)Xe JJI YJIaBIMBAaHUS LIEHHBIX METAJUIOB HA TajJbBAHWUYECKOM YYacTKe
MOCJIE TEXHOJIOTMYECKOW BaHHBI W N€peJ  BaHHAMU  MHPOMBIBKH
YCTaHaBJIMBAIOT BaHHBI yiaBiuBaHus. OTpaboTaHHas NpPOMBIBHAs BOJA U3
BaHH  YJIaBIWBaHUs  MPEACTaBIsET COOOW  JIBaAbl pa30aBICHHBIN
TEXHOJIOTMYeCKUid pactBop. Ho cinuBaTh Takylo BOAY Ha OUHCTHbBIE
COOPY’KEHMSI HEJIb3sl, T.K. ’TO MOKET BbI3BATh HApYIIEHUE PaOOThl OUNCTHBIX
COOPYKEHMI, YTO MPUBEIAET K YBEIUYEHHUIO SKOJIOTMUECKOH OIACHOCTH
raJIbBAHUYECKOTO IIPOU3BO/ICTBA. [ToaTomy B IIPOU3BOJICTBE
OCYILIECTBIISETCS AIIEKTPOXUMUYECKAsS OYHUCTKA WIN METOJ
AJIEKTPOKOAryJISIMA OCHOBAaH HAa  DJIEKTPOJUTUYECKOM  PacTBOPEHUU
CTaNbHBIX IEKTPOIOB ¢ 0OpasoBaHHeM HOHOB Fe', BOCCTaHABIMBAIONINX
Cr,0/> - omxpomar - o CrO,> - XpOMaT UOHBI:

Cr,0/° +1H" + 6e 2 Cr* + 7 H20,
CrO,” +4H20 +3e{  Cr(OH);+ 5 OH,
— Fe0 -2e Fe?*
— Fe** +e Fe®"
— Fe21+ 20H  Fe(OH),.

Takum oOpazoM, B pe3yiibTaTe MPOUCXOAAIINX MPOIECCOB 00pa3yroTcs
rugpoxennst Fe?* u Fe¥*, Cr¥ | a rtacke Ipyrnx TsDKENbIX METaiios,
MOHBI KOTOpPBIX MOTYT HPUCYTCTBOBaTh B CTOYHBIX BOJAaX, IPU 3TOM
JIOCTUTAETCS MUHUMAJIbHASI KOHIICHTPALUS Cr2072‘ u CrO42‘.

JIJ1st IOJTHOTO OCaXACHHSI 00pa30BaBIIUXCS THAPOKCHUIOB METAILIIOB
nokazarenab pH 00paboTaHHBIX CTOKOB JIOJDKEH OBITH 6,5 ~ 7,5, mis 3TOro
K OTpa0OTaHHBIM CTOKaM JOOAaBJAIOT €KY IIEJI0Yh WM  H3BECTKOBOE
MOJIOKO.

[Tocne »aeKTpOKOAryJsiiiui CTOYHBIE BOJbI MOCTYMAlOT Ha CTaHIIMIO
JIOOYMCTKH, TJ€ TMPOUCXOAUT MX OCBETJICHUE C UCIOJIb30BaHUEM
cuHteTnuyeckoro  ¢Quokymnsara — IIAA. Jlaiee oHM OTCTauBalOTCs B
OTCTOMHUKAX, TJe OTACISIOTCS OT nuiama. KoTopeiii 3aTem cOpachiBaeTcs B
[ITAMOHAKOIMUTENIN U3 KOTOPBIX BBIBO3SITCS B MECTA 3aXOPOHEHUS.

Ha npeanpusatun ~ FOpMAIIl  mpoGnema  3aXOpOHEHHS
TaJIbBAHUYECKUX IIJIAMOB PEIHIAETCS CaMbIM MPOCTBIM CIIOCOOOM - HUX
pa3MenieHueM B TOBEPXHOCTHOM  IUIaMoXpaHuiume. B rox Ha
npeanpusaTun oopasyercs okojo 0,2 TeIC. TOHH.

[TpobGnemoil yTunuzanuu raJbBaHUYECKHUX ITUIAMOB W HCTOJB30BAHUE UX B
CTPOUTENBLHOM OTpaciv 3aHUMAlIMCh MHOTHE HccienoBaTenu. Hampumep,
uccnenoBarenu IlleBmoB A. M., Tkauenko B. H. pa3zpaboranu
KOMIIO3UTHBIM COCTaB, cojaepxkamuid unemenra 12 - 33%, wMenkoro
3amojHUTeNs - JoMeHHoro rpanmuiaka u 30 - 60%, mmama-oTxona
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rajibBaHu4ecKoro nmpousBojactsa 7 - 10%, Boaa ocransHoe. [Ipu 3TOM BakHO
OTMETUTb, UTO HCCIENOBAaTeN HE yuuThiBanu pH cpeasl, koTopas BIHSET
Ha MUIPALUIO Fe** |, Cr'" u Ip. HWOHOB B BOAHBIM pactBOop. llnmam
rajibBaHu4eckoro mnpousBoacta npeanpusitus HOpMAIIl npexacrasisieT
co0o0if OTpaOOTaHHBII PACTBOP M MPOMBIBHBIE BOJbI, HEUTpaIM30BAHHBIC
H3BecThI0. KOMITOHEHTHBIH COCTaB Lulama cocTaBisiior Mac.(%): Ca®* no
50, Fe*" Fe* mo 25, AI** o 15,510, o 20,Cr**, Cr** no 30, Mg®* n0 8, (Ni,
Cu, Zn) no 8, (Pb, Cd, Hg) no 0,05,cynedarsl no 50%,bocdarsr 1o 15%,
kapOoonatel A0 50. IIpouHocTs Ha cxaTue oOpasloB W3 YKa3aHHBIX
COCTaBOB, MOJYYEHHBIX aBTOpaMu cocTtapiisiia 38 - 52 MIla. [2]
Pazpabotunku MenkoB M. A. , IOnakoB A.A., loctoBanoB B.A., Konomeen
B. W. npuroroBuiiu KOMIO3UTHYIO Maccy AJid OETOHHOW CMeCH , KOTOpas
BKJIIOYAjia  I[IEMEHT, 3aloJHUTENb, (MECOK) , W BOAY, C J00OaBJICHUEM
[UAHUCTOTO IIJIaMa TaJbBAaHMYECKOTO TMIPOMU3BOJICTBA MPEIBAPUTEIIHHO
npokasieHHoro npu 900°C B kommuectse 0,05-0,15 mac. goneit Ha 1 mac.
noyro  1emMeHTa.  [{MaHuCThI 1[ImaM rajbBaHWYECKOTO MPOM3BOJCTBA
OTHOCHUTCSI K BBICOKOTOKCHUYHBIM OTXOJaM TaJibBAHUYECKOI'O MPOU3BOJCTBA,
MOATOMY €ro 00e33apaXMBAIM TEPMUUYECKUM Pa3I0KECHUEM I[MaHU]IOB.
[MuanucTeIi miam coaepxuTt, Mac.%: Cu 0,15; Zn 3,88; Ni 2,28; Cd 12,9; Fe
11,14; Mn 0,21; Cr 1,58; Al 0,7; CN- (17-21) ABTopamu ObLIO YCTaHOBJICHO,
YTO BBEJACHUE MPOAYKTOB TEPMHUECKOTO PA3I0KEHUS IMAHUCTHIX IIJIAMOB B
IIEMEHTHO-TIecYaHyto cMech B koiumuectBe 0,05-0,15 mac. goneit Ha 1 mac.
JI0JTFO IIEMEHTA MTPUBOMT K YIIPOYHEHUIO OCTOHHBIX M3zenuit Ha 4-12%. [3]

IKCIIEPUMEHT

B nanHol paGoTe ObUIM BBINOJIHEHBI UCCIEIOBAHUS MO pa3paboTKe
MAaCCOBBIX ~ COCTaBOB  MHUHEPAJIBbHBIX  KOMIIOBUTOB  HAa  OCHOBE
rajbBaHMYECKOTO IIIaMa C BBICOKUM COJCp’KaHHEM >Keje3a, IIEMEHTa W
PAa3IMYHBIX HAMIOJHUTEJICH U U3yUYE€HBI UX CBOMCTBA.

[NaneBannueckuit moiam OOO  «HOpMamr», kak oTpabOTaHHBIN
pacTBOp, TMPEACTaBIsAET COOOM TETEPOTEHHYIO CHUCTEMY, COCTOSIIYIO W3
MEJIKOJANCTIEPCHON B3BelIeHHONW (a3el U pactBopa. OH XapakTepusyercs
miotHocThi0 1060-1100 kr/m°, pH 6,5-7,5. CorltacHo pe3yiabTaTaM aHajh3a
€ro peHTreHo(}aszHoro cocraBa IJIaM HMEET CTAOWJIbHBIM KOMIIOHEHTOB
coctaB. (Tabmmma 1). (CpeacTtBo u3MEpEHHUS: IHEPTOAUCIICPCHOHHBIN
PEHTICHOBCKHUH (uryopeciieHTHbIH criekTpomeTp EDX — 720)

[lInam otOupasics W3 MIJIAMOHAKOMUTENS OTACIECHUS €r0 OYUCTKU U
JOCTaBIsICA B Jaboparoputo. IIpuroroBieHne cMecH OCYIIECTBIISIIOCH
NEPEMENIMBAHNEM 1IEMEHTa, MEJKOrO 3allOJHUTENSI Pa3HOro COCTaBa, M
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IUIamMa 0TXOJla TaJTbBAHMYECKOTO MPOM3BOJICTBA C BOJON 3aTBOPCHHS, IPH
ATOM KOJIMYECTBO BOJIBI KOPPEKTHPOBATIOCHCYUETOMBIKHOCTH ITITaMA.
Tabauyal. Xumuueckuti cocmas wiama

Xumnueckue | Fe Cr |[Ca |[Zn |Al |[Ni |Mn |Si P S

DJIEMEHTHI

MaccoBoe 924 |26 |14 |0,7 |- 06 (05 (1,3 (0,1 |01

comepxkanme, |1 7 4 2 1 2 3 6 4

% 876 |25 |50 |- o5 (06 |06 |26 |01 |01
0 6 5 4 3 4 8 9 2
914 |28 |14 |08 |- 06 (06 |16 (0,2 |01
6 2 4 6 4 3 7 4 3

N3 monydeHHOM CMECH TOTOBWJIM METOJOM  IJIACTUYECKOIO
dopmoBanuss  o6pasupl  30x30x30cm. OOpa3ipl  BBHICYIIMBAINCH MpPU
KOMHATHOM TeMIIEpaType U 3aTBEPICBAIIH.

Kak moka3piBaloT pe3ynbTaThl aHajiu3a BBEJIEHHWE B COCTaB

MUHEPAJIbHOTO  KOMIIO3UTa HAa OCHOBE TallbBAHMYECKOTO  IUIama
HamnoJIHUTeNeH, noBbimatomux pH Oonbiie 8, mpoiiecc MUrpalii MOHOB
’Keje3a, HUKeNs, Xpoma, IIMHKAa 3Ha4yuTeNbHO Bo3pacTaeT.CienoBaTeabHO
raJibBAaHUYECKWE [UIaMbl HE MOTYT OBITh HCIIOJIb30BaHBI B COCTaBe
CTPOUTEIBHBIX MaTepraioB, uMeromux pH Oonbie 8.
B nccnenoBanum ObUTH MOATOTOBJICHBI TAK)KE IIEMEHTHO-TICCUAHBIE CMECH C
Pa3IUYHBIM COACPKAHUEM BBICOKOKEIIC3UCTBIX TabBAHMYCCKUX IIIIAMOB
OOO [IOpMam, KOTOpble MOryT  HCIIOJB30BaThCsi B MPOU3BOJCTBE
OCTOHHBIX M3MENUH, IEMEHTHO-TIECUYaHO-TIIMHIHHBIC, TUTAM-TJIMHA U APYTHE
KOMITO3MIIMOHHBIE COCTaBBI, OMPEICICHBI TMPOYHOCTHBIE XapaKTEPUCTHUKH
00pa3IoB U UX DKOJOrnYecKasi 0€30MacHOCTb.

CpaBHuBasi pe3yJbTaThl BEJIMYMH TMPOYHOCTH HA CHKAaTHE OOPa3IOB
MOXXHO CJeJIaTh 3aKII0YeHUE, YTO HauOOoJIbIlIee 3HAUYCHHWE MPOYHOCTH U
HaumMeHpmas Murpammst wmonoB Nit Cr®* Zn®" Fe*™ B pacrsop.
COOTBETCTBYET MAacCOBOMY COOTHOIIICHHUIO IIJIamMa, IIEMEHTa M HaIOJIHUTEIIS
1: 2:2 (coorBeTcTBeHHO). KOMIIO3MIMSA TaKOro cOCTaBa MOXKET OBITh
UCIIOJIb30BaHA JIJISI TPOU3BOCTBA OTJEIOYHBIX CTPOUTEIHLHBIX MaTEPUATIOB.

Cpenu 00pa3iioB, KOTOpBIC IOJABEPralvCch OOXWUTY, HAWMOOJbIIAsS
MIPOYHOCTh COOTBETCTBYET COOTHOILICHUIO HIIaM-TiinHa 1:4. Murpamus
nonos Ni** Cr®* Zn** Fe** u3 takux oGpasios B Bogy He mpebiana [1JIK.
Takas KOMIIO3WIMS MOXET OBITh WCIOJB30BaHA IS IMPOU3BOJICTBA
KepaMHUYECKOTO KHPITHYa.

B mamem wccnenoBaHWM TalbBaHUYECKUN IIIaM OBUT HMCIOJB30BaH
TaK)Ke KaK IMMATMEHT B COCTaBE BOJO3MYJILCHOHHOU Kpacku. [Ipu 3TOM B Hee
BBOJWJICS TrajbBaHoIUIaM, opTodocdopHas kucioTa n0 coznanus pH 7,5 u
CBSI3BIBAHMS 1O HEPACTBOPHMBIX coeamHeHmii docdaros momsr Ni** Cr**
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Zn®* Fe** . 1]BeT Kpackm H3MEHSIICS OT CBETIO-OEKEBOr0 10 KOPHIHEBOTO, B
3aBHCHMOCTH OT KOJINYECTBA BBEACHHOTO IIIJIaMa.

Takum  oOpaszom, XUMHYeCKHii  ©  (a3oBBIl  cocTaB
BBICOKOXKEJIE3UCTOIO  TajbBaHOLIAMAa  IIO3BOJISIET HCIOJIB30BAaTh €ro B
KaueCTBE KOMIIOHEHTa KOMIIO3UIMN LIEMEHTHOTO W TJIUHSHOTO COCTaBOB
JUISl WCIIOJIBb30BAaHUA HMX B NPOU3BOJCTBE CTPOUTEIBHBIX MaTEPHAIOB C
AKOJIOTUYECKU O€30IIaCHBIMU XapaKTEPUCTUKAMH.

Cnucok HHPOPMANMOHHBIX HCTOYHUKOB

l.bapanoa E. B. VYrTuiauzanus rajapBaHUYECKUX IIUIAMOB B
IIPOM3BOJICTBE IKOJIOTHUYECKH O€30MaCHBIX CTEKIOKEPAMHUYECKUX

2. Meaxos M. A. , IOnakos A.A., JloctoBasioB B.A., Komomeer B. H.
CocTaB 1 npurotToBieHus 6eTona - nateHT PD 2392243

3. IleBunoB A.M., Tkaueuko B.IO. Kowmmo3uims JJjisi CTPOUTEILHBIX
padoT — MaTeHT PD 2074142
KOMIO3UIIMOHHBIX MAaTepUaliOB : JUCCEPTALMS ... KaHAWAATa TEXHUYECKUX
Hayk : 03.00.16.- [Ten3a, 2002.- 138 c.

4. Bunorpanos C.C. Dxoyioruyecku 0€30MacHOE TajJbBaHUYECKOE
npousBosictBo. /Ilox penakmuedr mpod. B.H. Kynpssuesa. -Uzp. 2-e,
nepepad. u qom.; -M.:'Tnobyc", 2002. -352 c.

5. Baitnmrok, II. H. OuncTka Npou3BOJICTBEHHBIX CTOYHBIX BOJI
anexkTpxumuueckuMm meronom / I1. H. Bainmrok, B. JI. Hazapor, M. B.
Hazapos //9xonorust u npomsituieHHOCTs Poccun. — 2013. — Ne 2. — C. 18—
21.
6.Mopozos /J[.IO., Illymaes M.B., EwmenssnoB B.M. HccnenoBanue
BO3MOKHOCTH OMO- COPOITMOHHON OUYMCTKUA CTOYHBIX BOJ OT HOHOB TSIKEIBIX
MeTayuioB // Ycnexu B XMMHM M XUMHUYecKoWd TexHosioruu: CO. Hayd. Tp.
Tom

XVIII, Ne6(46). Y78 M.: PXTY um. [I.11.Menneneesa, 2004, c. 66 — 68.

7. Torosyan V. F. , Torosyan E. S. , Sorokin P. D. , Telitsyn A. A.
Updating of sewage — purification facilities of electroplating enterprises with
counterflow ion-exchange filters // IOP Conference Series: Materials Science
and Engineering. - 2015 - Vol. 91, Article number 012077. - p. 1-8
[1086511-2015]

8. Morozov D.Y. Biosorption Handling of the Machine-Building Plants
Effluent/ D.Y.Morozov, M.V.Shulaev, V.M.Emelianov. // Biotechnology
and The Environment Including Biogeotechnology/ Edit. by G. E. Zaikov et
al./ Nova Science Publ., Inc., New York, 2004. - pp. 79-88

9.Illynaee M. B. Hcnonw3oBaHue OHMOCOPOIIMOHHOTO METONA st
OYUCTKH XpoMmcojaepkamux ctounbix Boa/ M.B.Illymaes, B. B. Haraes,

158


http://www.findpatent.ru/byauthors/336381/
http://www.findpatent.ru/byauthors/269258/
http://www.findpatent.ru/byauthors/328832/
http://www.findpatent.ru/byauthors/408640/
http://www.freepatent.ru/patents/2392243
http://www.findpatent.ru/byauthors/509699/
http://www.findpatent.ru/patent/207/2074142.html
http://www.findpatent.ru/patent/207/2074142.html

B.M. EmenbsinoB, A.M. I'ymepos// buorexnonorus. buorexnuka. - Codusi.
Bonrapus. - 1993. - ¢. -56 - 64.
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9KON02UU U OE30NACHOCU HCUHEOesMeIbHOCIU

31aHus ¢ MAacCcOBbIM IIpeObIBAaHMEM JIIOJEH  XapaKTepU3yITCs
HaJu4yheM OOJBIIOr0 KOJWYECTBA CropaeMbIX MATEPHAJIOB, KOTOpPbIE
MOI'YT CTATh NPUYUHON Mokapa. OCHOBHOM 3aa4ell PU BO3HUKHOBEHUU
noxapa sBisiercs oobecrieueHue 6e3onacHocTu rogaeid. OMHUM U3 CIOCO00B,
00ecreynBaMX 0€30MaCHOCTb JIFOJIEH, SIBJISIETCA UX IBaKyallus.

DBakyalusi — NpoIecC OPraHU30BAHHOTO CAMOCTOATENBHOTO JIBHIKEHHUS
JOJed Hapy)Ky WA B O€30MacHYI0 30HY M3 IOMEIIEHHHA, B KOTOPBIX
MMeEETCS BO3MOKHOCTh BO3/IEMCTBHUSI HA HUX OINMACHBIX (PAaKTOPOB MOXkKapa, a
TAK)K€ HECAMOCTOSATEIBHOTO IIEPEMEILIEHUs JIFOAEH, OTHOCAIIUXCS K
rpylIaM HAceJIeHHs C OTrPaHUYEHHBIMH BO3MOYKHOCTSIMH IEPEABUKECHUS,
OCYIIECTBIISIEMOT0 00CITYKUBAIOIIUM [IEPCOHATIOM.

IIpu noxkape B 37aHUM C MacCOBBIM MPEObIBAHUEM JIIOJIEH BO3MOXKEH
LEJIbII psAJl 00CTOSITENBCTB, KOTOPBIE MOTYT MOBIUATH Ha 3BaKyanuio. K Hum
OTHOCSTCS: MaHUKa JIF0JieH, ObICTPOE pacipOCTpaHEHUE OTHs 10 CropaeMoi
OTHENKe, OOpylIeHHe TOJIBECHBIX TOTOJKOB, OBICTPOE U  IUIOTHOE
3abIMJICHHE TOMEMICHU U T. M. B CBSI3U C 3TUM ABISETCS aKTyalbHbIM
M3Yy4YEHUE BIUSHUS OMAacHBIX ()aKTOPOB MOKapa Ha BpeMs IBAKyalluu JHOJEH.

OnacHele (hakTOphel MOXKapa — A3TO Takue (PAKTOpPbI, KOTOpbIE MpPH
MoXKape MOTYT MPUBECTH K TpaBMaM, OTPABIICHUSIM U Jake THOeNu JIIoAeH, a
TaK)K€ K MOBPEXACHUIO UMYIIIECTBA U MaTepUaIbHOMY yiiepOy. OCHOBHBIMU
(akTopamu mokapa SBJISIFOTCS UCKpa WM IUIaMsl, MOBBILIEHHAsI TEMIIEpaTypa,
IbIM, MOHM)KEHHAs KOHLEHTPALMs KHUCJIOPOJa, KOHLUEHTPALMS TOKCHYHBIX
BELECTB.

Pacyer omacHbIX (akTOpOB TOKapa yCTaHaBIMBAaET JTUHAMHUKY
pa3BUTHUS TOKapa, 10 TOM cTaguu, Koraa OylIeT AOCTUTHYTO MpeneiabHO
JOMyCTUMOE 3HaueHue omacHoro ¢akropa noxapa. OH HeoOXoAuMm Jis
BBIUMCIICHHS BpPEMEHM 53BaKyalldd W pPacyeToB IIOXKApHOIO pHUCKA.
[IpeBbilieHre  pucka HaJ HOPMATUBHBIMU  3HAYEHUSMHM BEIET K
OTpULIATETILHBIM ~ TIOCJIEACTBUAM B  (opmMe BO3pacTaHus MOKapHOU
OMAaCHOCTH.
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