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BCTYNHTE/ILHOIO HCNILITAHUS B ACITHPAHTYPY 110 HAYYHOI CHEMHATBLHOCTH
2.1.5 «CTpouTenbHbIe MaTepHaJibl H H3/1e/THs»

(rpynna nayuneix cennaabHocreii 2.1 «CTPOHTEIbCTRO B APXHTEKTYypa»)

Pazpnen Nel BBoaHBIii

MaTepHasIoB, U3EHI U KOHCTPYKIIHI,
Pazgen Ne2 Ipupoansie kamennpie u AP€BECHBIE MaTePHAJIbI H H3/IeIHs

1. Marmarnueckue TOpHEBIE moponsl. Knaceudukanus o YCJIOBHAM 00pa3oBanus.
Ocobennoctu COCTaBa, CTPYKTYPBI H CBOJICTE. Ilpumepsr MarmaTtiyeckux FOpPHBIX
nopox. Ilpumenenue B CTPOHTEINLCTBE.

2. Ocajounsie TOpHBIE  nmopoxsl. Knaccupukarms mo YCIIOBHAM  00pa3oBanus.
Ocobennoctn COCTaBa, CTPYKTYPHI U CBOJCTE, Ipumeps! ocagounmrx TOPHBIX MTOPOI.
Ilpumenenns B CTPOMTEJILCTRE,

3 MeTtamopduueckue FOpHEIE NTOpoasl. OcobennocTu COCTaBa, CTPYKTYpPhI U CBOJICTE.
IIpumepsr METaMOP(QHYECKHX rOPHBIX nopox. Ipumenenue B crpourenserse.

4. Tlpumenenmue TOPHBIX 1OpPOA B CTpOMTENbCTRE, OcHoBHbIe BHjIBI HIPHPOIHBIX
KaMCHHBIX MaTePHAIOB U H3e M U ux CBOJICTBA.

5. Ocobennoctn APEBECHHBl KaK CTPOHTEIBLHOrO MaTepuana. OCHOBHbIE MOpPOxLI
APCBECHHBI, IIPHMEHAEMBIE B CTPOHTEIILCTRE.

6.  Makpo- u MHKPOCTPOCHHE JpeBecHHbI. Biusmue 0COOEHHOCTEI MHKPOCTPYKTYpBI
Ha CBOMCTBA JPEBECHHEI. Bunsl Biary, Coliepikallieiics B ipeBecuHe. PaBHoBecHas u
CTaHNapTHAas BIQKHOCTb, mpexen THIPOCKONMUYHOCTH. Biusguue BIQXHOCTH Ha
IKCITyaTallHOHHEIE CBOMCTRA JIPEBECHHBL.

7. Dusmko-mexaHHYeCK e CBOWCTBA IPEBECHHDL. Crannaprusie Metos UCHIBITAHHIA.

8. TIlopoku APCBECHHBL.  BuusiHHe  Hamuypg [IOpOKOB  npeBecHHBI Ha ee




SKCIUTyaTallHOHHbBIE CBOMCTBA.

9. IlpHYuHBI B MeXaHM3MbI THUJIOCTHOTO paspymIeHHs IpeBecHHbl. MeTOB! 3aliTh
APCBECHHBI OT IHHEHHA. 3alllHTa JPEBECHHBI OT OHOIOrHYeCKOro MOBpeKICHHUS.
3ammTa IpeBecHHBI OT BO3IOpaHHsI.

10.  Ctpourensusie MaTepHabl U H3AETHS U3 JIPEBECHHBI.

Pazien No3  Heopraumueckue BS’KYIIIHE BellecTBa

1. Heopraumnueckue BAXKYIIHE: KnaccHukauus. OCHOBHBIE CBOMCTBA, CMOCOOBI OLIEHKH
OCHOBHBIX CBOHCTB. XMMHUYECKHI U MHHEpaJIbHBIH COCTARB.

2. Teopus TBEpAEHHS HEOPraHHYECKIX BSDKYIIUX BEILIECTB.

3. Bosayuinble BAUKYIIHE BELUECTBA: M3BECTh, THIC. TeXHOIOIHS NIOTYyYE€HHS, OCOOEHHOCTH
CBOMCTB H NPHMEHEHUS,

4. Xuakoe creko, MarHesHajbHOE BiKylIee. X UMHYECKUI COCTaB, 0COOEHHOCTH TBEpACHHS,
CBOMCTBA H 00JIaCTH MPHMEHEHHS.

5. Hoptnanauemenr. CeIpbe, 1POM3BONCTBO, XHMITYecKwmii H  MHHEpAaJIbHBIH COCTaBEI
Kmnukepa. TBepnenne nopriananementa. Bsaumopeiicteie MHHEPAJIOB KJIMHKEPA ¢ BOJIO.
Bunsiuue Munepansroro cocrasa KJIMHKEPA HA CKOPOCTE TBEPJAEHHS, TEILIOBBLIEICH e IIpH
TBCPJICHHH W NIPOYHOCTE MOPTIAH/IIEMEHTA.

6. Crpykrypa u cBoiictea HEMEHTHOro Tecra M KaMusi. OCHOBHbIe axTopel, BiMgIOMIME Ha
CBOMCTBA LIEMEHTA.

7. Buzsl KOppo3uM HeMeHTHOro KaMHsA H Mepel 00pw0kI ¢ Hero.

8. PasnoBuaHOCTH MopTIaHAneMenTa (ObICTPOTBEPIEIOIIHiA, CYIb(ATOCTONKMIA, GenbIii 1 ap.).

9. Ponb MHHEpanbHBIX M XHMHYECKHX 106aBok B ueMente. Iyuuonanossiii NOPTJIaH/ILIEMEHT,
HUTAKONIOPTIIAHALIEMEHT., [nactnduunposanusrii, rHIPoGhOGHBIH nopTianeMenT.

10. Ocobsre  Bumpr  1Hementa: [YIHHO3EMHCTBIE,  paCIIMpAIOIIHECS | Oesycanounsre,
HaIlpATraloIMH 1IEMEHT.,

1. Bskyume Huskoi Bozonorpe6ruoct (BHB), croiicTa u OCOOEHHOCTH TEXHOJIOIHH.

12. MHOrokoMmnonenTHbIE KOMIIO3HIIHOHHBIE BSKYIIHE HA OCHOBE MOPTIaH/ILeMeHTa W
FHIICOBOrO  BSKYILIETO, AKTHBHBIX MHHEPANBbHBIX 100aBOK, B TOM yucile OTX0/I0B

[POMBILITIEHHOCTH M MECTHBIX Matepuanos, [IAB, ocoGennocTi TexHoTOrMK 1 CBOMCTB.

Pasznen Ned Beronpi, cOopHbIe GeTOHHBIE H Kej1e300eTOHHbIE H3Te/Ius 1 KOHCTPYKIHU

. Knaccudukauus 6etonos. Marepuans 11s Gerona. TpeboBanus k 3amomHuTeIIM.
XuMHYeckHe n06aBKu: IIacTHGULHpYIOIHE, BO3/lyXOBOBJICKAIOLIKE, YCKOPUTEIIH
TBepaeHus. IIpuHIMIBI onpenesnenus coctapa TSDKENoro 6eToHa.

2. Crpykrypa, peosorudeckue H TEXHHYECKHE CBOMCTBA GETOHHOMN cMecH. Bnusuue na
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12,
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15.
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CBOMCTBa OETOHHOI CMecH BHJAa M pacxoja LEMeHTa, BHIAa W KPYIHOCTH
HaIOJIHUTENEH, pacxo/a BOABl U MHHEPAIbHBIX U XHMHYECKHUX J00aBOK.
CtpyktypoobOpazoBanue OeToHa. BiusHHe BOJOUEMEHTHOrO OTHOLUEHHS |
XUMHYeCKHX J00aBOK Ha nepuoa GopMUpoBaHHUS CTPYKTYPEI OETOHA.

3aKkOoH MpOYHOCTH OeToHa W ero ¢u3Myeckuil cMbici. YpaBHeHHs benseBa u
bonomes-Ckpamraesa. ['padnueckue 3aBHCHMOCTH MPOYHOCTH OETOHA HA CHKATHE OT
BOJIOIEMEHTHOT'O H LIEMEHTHO-BOJHOTO OTHOIIEHHUI.

[TpaBuno moctosHcTBa BogonorpedHocTH OeronHoM cmecu. Ero npuuuHbI,
CJIE€/ICTBUE U NPAKTHYECKOE 3HAYCHHE.

[TonsTe o knaccax Gerona. CtaHmapTHEBIE KJIacchl 6eToHA 110 MPoYHOCTH. OOpasibl
IUTS ONpeJie/IeHHs IIPOYHOCTHBIX M0Ka3areseit 6eToHa. MeTo bl HCIIBITAHHIA.
OcHoBHEIE cBOMCTBA OETOHA: MPOYHOCTH U JAe()OPMATHBHOCTH, TPEIMIMHOCTOHKOCTS,
MOpPO30CTOHKOCTb, BOJOHENPOHMIAeMOCTb. OCHOBHBIE (AKTOPBI, BIMSIOLIME Ha
XapaKTEPHCTHKHU OeToHA.

IlpoexTupoBanne cocrtaBa Tskenoro OeroHa. Metox abGCONMIOTHBIX 0OBEMOB.
Homunaneueiit u paGounit coctaBel. OCOGEHHOCTH NPOEKTUPOBAHHSA COCTABOB
OETOHOB ¢ XHMHYECKHMH [00aBKAMH U MHOTOKOMITOHEHTHBIX OETOHOB.

Buiel kopposun 6eTona. Mepsl npe/joTBpaiieHus 1 60ps0bI ¢ KOPPO3HEi.

Jlerkue OeTOHBI. BeTOHBI Ha MOPHCTBIX HAIOJHHTENAX M HMX PA3HOBHIHOCTH.
OCOOCHHOCTH TEXHOJOTHH M CBOMCTB MOPHMCTHIX HanojHuTelei. OcoGeHHOCTH
CTPYKTYPBI, CBOHCTB H TEXHOJIOI'MH JIETKHX OETOHOB.

Suencteie Geronnl. Knacendukarns. Coipbesble MaTepuansl. [lonyuenne, cBoiicTsa
H 00J1aCTH IIPUMEHEHHS.

Kpymnnonopucteie GeToHbI.

Menkosepuucteie  GeroHbl.  CocTaB, CTpyKTypa, CBOMHCTBA. [Ipumenenune
TCXHOTEHHBIX OTXOLOB B MEJIKO3EPHUCThIX OeroHax. [IpoekTHpoBaHHe cocTapa
MEJIKO3EpHUCTOr0 OeTOHA.

Cyxue cTpouTeIbHbIE CMECH Pa3sIMYHOTO HA3HAUEHHS.

Ocobpie  BHbI  OeTOHA  (HOPOKHBIA, T'HAPOTEXHHYECKHIA, KAPOCTOMKHIH,
KHCIJIOTOYIIOPHBIH, BBICOKOIIPOYHBIH, BBICOKOKA4eCTBEHHBIH, JIUTOH,
CaMOYIIOTHAIOLIMICS, LEMEHTHO-MOJUMEPHBIH, MOIMMepOeToH, GeToHomONMMMep,
pubpoberon u s1p.). OcoberHocTH cocTaBa U cBolcTB. HasHauenwue.

CuiukaTHble GETOHBI ABTOKJIABHOTO TBEP/ICHH.

CTponTebible pacTBOPBI, HX COCTABBI, CBOHCTBA, 0COGEHHOCTH TIPHMEHEHNS.
TexHomorus MoHONMUTHOrO GEeTOHMPOBaHus. ONUCAHHE POH3BOLCTBA, TpeboBaHUA K

OETOHHBIM CMCCAM, HX TPAHCIIOPTHPOBKE H YKJIaJKE. Vxon 3a CBCIKCYJIOKCHHBIM
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OeToHOM.

HobGasku B Geromel. MX HasHayeHHe M KilacCHpHKAalMsA. XHMHYECKHE U
TOHKOJHCIIEPCHEIE MHHEPAIbHBIE JJ00OABKH.

[lonstie o xenesoberone. CymHOCTh kene306eTOHA KaK —CTPOHUTENBHOIO
Martepuana. JloCTOMHCTBA M HENOCTAaTKH kese300eToHa. O6IacTH NpUMEHEHHS.
Cosmectnas  paGora GeroHa ¢  apmarypoif. CrnocoBbl  H3rOTOBIEHHS
KeNne300€TOHHBIX KOHCTPYKUMH (COOpHBIE, MOHOJIUTHELIE, COOPHO-MOHOJIMTHEIE).
P (HEeKTHBHOCTD X NPUMEHEHHS.

Texnonorus M Crocobbl M3rOTOBICHHS 3Kele300eTOHHBIX W3/IENHil: arperaTtHo-
NIOTOYHBIH, KOHBEHEPHBIH, CTEHJOBBIH M €ro pasHOBUAHOCTh - KACCETHBI.
®opMoBaHHE  KET€300€TOHHBIX  M3JENHil: BUABI M  KOHCTPYKLHH hopm.
Knaccudukauns metoos popmoanus.

OcHOBHBIE BH/IbI OETOHHEIX U Ke/I€300eTOHHBIX U3ACTHIl 1 KOHCTpYKUUH. [IpueMka,
pasrpyska M XpaHCHHE MCXOMHBIX MaTepuaioB Ha 3aBogax JKBH. Kowurpons

Ka4ecTBa IPH MPOM3BO/ICTBE KeIe300€TOHHBIX M3/IeHIi

Pasxen NeS Kepammueckue, cuaMkaTHble M acfecToleMeHTHbIE MaTtepHabl M H3/IeJIHs.

Ho.nmwepm, OpraHHYeCKHEe BSKYIIHe MaTepHaJIbI H H3/1e/IHl HA HX OCHOBE

CBoiiCTBa IJIMH KaK CBIPbs JUISl KEPAMUYECKHX H3eHil. DU3HKO-XHMHYECKUE
OCHOBEI IIPOM3BO/CTBA KepaMHKH. [lnacTiuyeckuit cyxoii u HUTMKepHBIH CrocoBEI
U3TFOTOBJICHHS KEPAMUYECKHX H3/IE/IHIHA.

CTeHOBBIE MaTepHasbl: KHUpHUY, d¢(eKTHBHEIE KepaMuueckue uszenus. Mspenus
s monoB M odmuuosku. TpyGel. Yepenuna. CaHTeXHHYECKHE M CHEMHAILHbIE
H3J1e/Hs. MEeTOIbI rna3ypoBaHus KEPAMUYECKHX H3IeIHi.

OGaMIOBOYHBIE KepaMHUYECKHE H3IE/IHS. Knaccuduxanmus, coiictea. Kepamuueckue
M3/Ie/IHA 1)1 KPOBJIM U NIEPEKPBITHIA.

Creumnanbhble Buibl Kepamuku. KimukepHsiit KHPIHY, TEXHHYECKHE TpeOOBaHMA.
Kucnoroynopueie u  orueynopasie Kepamuueckue Martepuaibl. CBoiicTBa
0COOEHHOCTH TEXHOJIOTHH MOJIYYEHHS.

Crexio u cTeknsaHHble usaenus. Cocras, CTPOCHHE W OCHOBHBIE CBOICTBA CTEKIIa.
DPU3UKO-XMMHYECKHE OCHOBBI NPOHM3BOACTBA. OQBBIUHOE CTPOHTEIIBHOE CTEKJIO,
CICIMATIPHBIC  BHABL  CTPOMTEIBHOTO CTEKNAa. BHIBI CTEKIAHHBIX H3JIEJHI,
NPHUMEHAEMBIX B CTPOUTENLCTBE. CHTAIIBI, IITAKOCHTAILIEL.

CHIIHKaTHBIC HM3/€Us aBTOKIABHOIO TBeplAeHUus. Teopus aBTOKIABHOI'O CHHTE3a.
Cocram, Bugsl u3jgeTHI, CTPYKTypa M CBOHCTBA CHJIMKATHBIX MAaTepPHAJIOB.

CHIIMKaTHBIH KHPIHY, CHIIMKATHDIE GIIOKH.
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Acbectoniementnble u3jenus. Ceipbe. OCHOBHBIE BHABI M3JACTHH H BakHEHIIHE
TpeOOBaHMS K HUM.

Knaccuduxanuus opraHMueckux BSKYIIMX BELIECTB. BUTYMbl, COCTaB, CTPyKTypa,
cBoricTBa. [lertu. YiyumeHue cBOHCTB OUTYMOB IOJIMMEPAMH.
['uapou3onsumMonHBle MacTHKH M pactBopbl. Kiesume mactuku. AchanbToBble
OETOHBI M pAacTBOPBI: COCTAB, CTPYKTYpa, cBoiicTBa. OCOOEHHOCTH TEXHOJIOIMH M
NPUMEHEHHS.

KposenbHple MaTepHansl mepraMuH, pyoepoms, ToJIb, H3071, CTEKIOPYGEpOHa i Jp.
CriocoObI nosTy4eHH s, CBOCTBA, 0COOEHHOCTH MPHMEHEHHUS.

[Homumepsr:  knaccudukanus u crpoenue. [loHsTHe mnonMMepa, MoOHOMepa H
omuromepa. TepMmorulacTH4HBIE M TEPMOPEAKTHBHBIC MOJMMEPLL, OCHOBHBIE WX
NpPEeJCTABUTEIIH, CBOHCTBA M 00J1aCTH MPUMEHEHHS.

Knaccupukauus noamMepHBIX MarepuanoB, MNPUMEHSEMBIX B CTPOHTENIBLCTBE.
OcHOBHbIE KOMIOHEHTBI IUIACTMACC: CBA3YIOUIHE, HATIONHHUTENH, CHElHATbHbIC
Z100aBKH.

DH3HKO-XHMHYECCKHE OCHOBBI MOJTY4EHHs H NIEPepabOTKH II0IMMEPHEIX MaTEPHAIIOB,
0COOEHHOCTH IIPUMEHEHHS B CTPOUTENbCTBE. OCHOBHBIE CBOIICTBA MOITMMEPOB.
OCHOBHBIE BH/IBI MOJMMEPHBIX MATEPHAJIOB: OTACIOYHBIE, THAPOH3OIALUOHHEIE,
TCIUIOM3O0AUHOHHBIE, repMETU3HpYIolHe. M3/e/us U3 NONMUMEPHBIX MAaTepHANOB:
CaHUTapHO-TEXHHYECKHE, TPYOBl, (UTHHIH, (YpHUTYpa, IIEHKH, [OrOHAKHBIE
U3JIEJIUsA, MaTePHaJIbI JUIA T10JI0B, CHHTETHYECKHE KIIEH.

CTapenue n JeCTPYKUMS IOIHMEPHBIX MAaTEPHANIOB M MEpBI I10 YBEIIMYEHHUIO UX
Cpoka ci1y:K0bl. JloGaBKH B IOJIMMEPHBIE MaTEPHAJIbI.

CrpoeHue 1 CBOHCTBA TEITTIOU30MISALMOHHBIX MATEPHATIOB.

OpraHudeckue TETUIOM30/IALHOHHBIE MATEPHANBI: OCHOBHBIE BHIBI, HX CBOIiCTBa,
0COOEHHOCTH IIPHMEHEHHS.

Heoprannyeckue Temmou3omsnOHHbIe MATEPHATEI: OCHOBHBIE BH/BI, HX CBOMHCTBA,
OCOOEHHOCTH IIPUMEHEHHS.

AKYCTHYECKHE MaTepHaIbl: 0COGEHHOCTH CTPOCHHMS H CBOICTB.

3BYKOIOIJIOUIAONIME MATEPHAIIBI: OCOOEHHOCTH CBOMCTB, BH/IbI, NPUMEHCHHE.
TerIon30IsAHOHHBIE MaTepHalbl JUIA CTPOMTEIBHBIX KOHCTPYKIMil. Mx BHU/IBI,
CBOHCTBA H TEXHUKO-3KOHOMHYECKast 3()(GEeKTHBHOCTD MPUMEHEHHS.
TennonsonsaunMonHele MaTepuanbl U W3JEAHS [UIS  M3ONAIMH IPOMBIIUIEHHOT'O

000py10BaHMs U TEXHOIOIHYECKUX TPYOOIPOBOIOB. VX BHIBI M CBOICTEA.

CHHUCOK JIUTEPATYPBI
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CTPOUTEIIbHBIX PACTBOPOB U CYXHX cMeceil. TeXHHYECKHE YCIIOBHA.

15. TOCT 28574-2014 3ammta OT KOPPO3HH B CTPOMTENbCTBE. KOHCTPYKIMH GETOHHBIE W
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