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Knaccudukanms BSOKYIIMX BEIICCTB

-HeopraHnyeckue (MMHeparnbHble),
rmaBHEULLMMU NpeacTaBUTensMm KOTopbIX
ABMAIOTCA — NOPTMAHALUEMEHT U €ro
Pa3HOBUAOHOCTU, rKnc, N3BeCTb N Ap.

-OpraHu4YeckKue 13 KoTopblx 0onbLle BCero
MCMOSb3YHOT NPOAYKTbI NEPEroHKN HedTH
KaMeHHoro yrns (butymbl, gertun)
Ha3bIBaEMbIE YAaCTO «4YEPHbIMUNY» BSKYLLIMMU,
a TakKe nonumepsi.



YUTO TakO€ MUHEPAJIBHBIE BSIKYIIME BEIIECTBA?

CTtpountenbHbIMU MUHEpPaArbHbIMMU
BAXYLUMMMN BeLleCTBaMM Ha3bIiBaloT
NopoLIKOOOpa3HbIe MaTepuarbl, KOTOpble
nocrie 3aTBopeHunsa Boaou (MHoraa
BOAHbLIMU pacTBOpPamMum corien) oopasyroT
NMacTUYHYHK Maccy, NOCTEeNneHHOo
3aTBepAeBaloLy0 U Nepexoasllyro B
KaMHeBuaHoe COCTOsIHMe.



YUTO Tako€ OPraHuyveCKUE BSIKYILME BEIIECTBA?

OTO BbICOKOMOJSIEKYNSAPHbLIE COEAUHEHUS,
cocTosLne 3 n3 cMecu
BbICOKOMOJIEKYNSIPHbIX YIIEBOAOPOOO0B U UX
HeEMeTanMM4Yecknx npPon3BoaHbIX, NMMbo
npeacrasnsoLlme cobon coegnHeEHUS
MOJIEKYI1blI KOTOPbIX COCTOAT N3 MHOIOKPAaTHO
NOBTOPSIOLLIMXCSH 3BEHLEB.



Hcnonp3oBanue BsKYIINX BCIICCTB B CMCCHU C
3AlIOJIHUTCIISIMHU O6yCJIOB.H€HO JABYMsI OCHOBHBIMH
IIPUYNHAMMHA.

B uensax akoHOMUK, T.K. CTOMMOCTb BSIXKYLLMX
OTHOCUTENBbHO BbICOKA, MO3TOMY AJISi CHUXKEHUS
CTOMMOCTU U3OENUS UIU KOHCTPYKLINU NX
HeobXoaMMO U3roTOBNATb C MUHMMarbHbIM
PaCXod0M BSKYLLMX BELLECTB.

TexHn4ecKoro xapakrepa, T.K. BSXKyLLUMe BELLECTBA B
Buae Tecta 6e3 3anonHuTens obHapyXmBaroT
NOBbILLIEHHYIO CKINOHHOCTb K ycagKke n HabyxaHuio Kak
npu TBEPAEHUUN, TaK M MNod BIIUAHNEM
TENNOBMAXHOCTHbLIX N3MEHEHWNW, YTO YacToO NPUBOAUT
K 00pa3oBaHUIO TPELLUNH U YCKOPEHHOMY
pas3pyLUEHU0 KOHCTPYKLUUN N COOPYKEHUMN.



Kinaccupuxkanus 1 HOMEHKJIATYPA BSKYIIMX BEelIeCTB.

Bo3ayuiHble BAXYLME BeLleCcTBa
XapaKTepusyrTcda TEM, YTO Byayyn cCMeLLaHbl
C BOOOW, TBEPAEKT N ANUTENBHO COXPaHAT
NPOYHOCTb NULLb B BO3ayLWHOU cpeae. [pu
CUCTEMATUYECKOM YyBIiaXXHEHUN DETOHHbI,
N30enna U KOHCTPYKUNN Ha BO3OYLUHbIX
BAXKYLLUMX CPABHUTESIbHO ObLICTPO TEPAIOT
NPOYHOCTb U pa3pyLlatotcs. K atou rpynne
BAXYLLIMX OTHOCATCS NMMNCcoBble U
MarHesuarnbHble BSXYyLlMe BeLLEeCTBa, a
Takke BO3OyLUHas U3BECTD.



'MppaBnuyeckue BAXyLLlMe BeLLeCTBa OTNMYatoTCs
TeM, YTO Nnocrie CMeLleHnss ¢ BOOOU U
npeaBapuUTENbLHOro TBEPAEHNS HA BO3OYyXE CMOCOOHDI
B nocrieayoLwem TBepaeTb Kak B BO34YLLUHOW, TaK U B
BoAHou cpene. OHM NpUMEHSATCA And
NPON3BOACTBA Pa3sHOODPAa3HbIX KOHCTPYKLUN U
N3genun, a Takxke rnpu Bo3BeAeHUN 30aHUN U
COOpPYXXeHUN, NpeaHasHa4YeHHbIX K 3KcniyaTaumm B
BO34YyLLUHOW U BOOAHOW cpefe.

BsxkyLime aTom rpynnbl 4enaTca Ha ABe NOArpynnbi:



f'mapaBnnyeckne BAXyLUMe BelecTBa, He cogepXxalline unu
coaepxaHune He bonee 10-20 % akTUBHbIX MUHEpPaNbHbIX

nobasok (AML):

a) noptnaHguemeHrT (I IL}) 6e3 nobaBok, I'IL} ¢ MnHepansLHBIMM
nobaBkamu, cynbdaTtoctonkmn ML, 6e3 nobaBok n

nobaskamu, 6enbin IMNL;
6) rMUHO3EMUCTbIN LIEMEHT;
B) POMaHLIEMEHT;

I') rmgpaBritd4eckad N3BeCTb.



CmelwlaHHble rnapaBnnyeckue BAXYyLLMe BewecTBa, Nosiydaemble
CMELLEHNEM YMCTLIX BAXKYLLMX OPYr C APYroM, a Takke OTAENbHbIX
BAXYWMxX nnm nx cmecen ¢ AML ( 6onee 10-20 %).

K aTom nogrpynne oTHOCATCA:

a) Ha ocHose [l wn nyuuonaHosoro noptnaHguemeHTa (I1M1L),
LEMEHT AN CTPOUTESNbHbIX PaCTBOPOB;

6) Ha ocHoBe BO34YyLLUHOM U rmapaBnuyeckon nasectu . M3
NyLLOMaHOBOro LLlEMEHTA, N3BECTKOBO-KBAPLIEBOE BSXKYyLLEee ANs
OETOHOB aBTOKMABHOIO TBEPAEHMUS, N3BECTKOBO-0ENMNTOBLIN
(HepennHoBbIN) N N3BECTKOBO-LLTAKOBLIN LIEMEHT;

B) Ha ocHoBe rmnnHo3emuctoro u N + runca - pacwmpsaroLwmecs m
b6e3ycagoyHble LEMEHTHI;

) Ha ocHose runca + L + AMI — runcouemMeHTHO-NyuLoaHOBbIE
Bskywimne (TLUMNB) v ap.;

[1) Ha OCHOBE AOMEHHbIX rPaHYNMMPOBAaHHbIX LLINAKOB — cynbdaTo-
LLMAKOBbIA LIEMEHT, LLINaKoLLEenoYHble BSXYLUME.



K KUCNOTOCTOUKUM BSXKYLLIMM BeLLEeCTBaM
OTHOCUTCA KNCNOTOYMNOPHbIN KBapLEBbLIN
KPEMHETOPUCTBIN LIEMEHT, NpeacTaBnsloLLnn codbomn
TOHKOMOJTOTY0 CMECH KBapLEBOro rnecka u
KPpeMHeTOPUCTOro HaTpus, 3aTBOPSAEMYHO BOAHbLIM
PACTBOPOM cuUMKaTa HaTpUs Unn Kkanms. 3ITO
BAXYLLEe Nocne HavaribHOro TBepaeHns B
BO34YLLHOM cpede MOXET ANnTeNnbHOe BpeM4
COMPOTUBNATLCS arpeccMBHOMY BO34ENCTBUIO
HEeOopPraHM4YeCcKnx N opraHU4YeCKNX KNCMoT, KpOMe
dTOPUCTOBOAOPOAHOMN.



BsxXywine aBTOKNAaBHOro TBepAeHUs.

OHun Hanbornee adPeKTUBHO TBEPOEIOT Npw
aBTOKNaBHOWM (rmapotepmarnbHOn) obpaboTke npu
AaBneHun HacblweHHoro napa 0,8-1,5 Mlla.

OTO M3BECTKOBO-KBapLIEBbIE, N3BECTKOBO-LUMAKOBbIE
BSXKYLLIME U TOMY NogobHble CMecun, He CNOCODHLIE K
NHTEHCNBHOMY TBepaeHuto npu 20-95°C. Ho no
CYLLIECTBY M 3TU BAXYLLME BXOOAT B rpynny
rmapaBinyecKknx.



