MUHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOM ®EJEPAIIMA

denepalibHOE rOCYAAPCTBEHHOE OFO/PKETHOE 00pa30BaTEIbHOE YUPEKIACHHUE BBICIIET0 00pa30BaHuUs

«HAIIMOHAJIBHBIN UCCJEJOBATEJIBCKUN MOCKOBCKHM
I'OCYJIAPCTBEHHbBIN CTPOUTEJIbHBIN YHUBEPCUTET»

PABOYAS ITPOITPAMMA

[udp HanmMenoBanve TUCIMIUIMHBI (MOTYJIIS)
b2nB.1.2 XWUMUS B CTPOUTEIIHCTBE
Kox nanpasienus noarotroBku / 08.03.01
CHEIUATBHOCTH
Hamnpagsnenue moarotoBku / CTpouTEeIBCTBO
CHEINAIBHOCTD
Haumenosanue OITOII [IpoMblIEHHOE U FPa)kAaHCKOE CTPOUTEIBCTBO
pohuIIb (UI'DC, akagemuueckuii OakagaBpuar)
"o Hauaa MOATrOTOBKH 2011
YpoBeHb 00pa3oBaHUs OakanaBp

dopma 00ydeHHs OYHasl, OYHO-3a04HAasl, 3a04HasI

Pa3pabotunk:

JOJIZKHOCTD YuCHad CTCIICHb, 3BAHUC oAU Ch 0)4(@

[Tpodeccop K.X.H., JOIIEHT Mausisckuii H.U.

PaGouas mporpamMmma paccMOTpeHa U 0700peHa Ha 3aceianuu Kadeapsl
«OO01mel XuMun»

JIOJDKHOCTD MOAIIHCH y4eHas cTeneHb u 3sanue, PO
3aB. kadeapoii K.T.H., JoleHT YcrtuHona 10.B.
roJ; OOHOBIIEHUS 2015 2016 2017 2018
Howmep npoTokoina 1
Jara 3acenanus kadeapbl 31.08.2015
Pabouas mporpaMMa yTBepIKJeHa M COTJIaCOBAaHA:
IMonpasnenenue / komuccus JlomkHOCTB 0)4(0) MOANUCH [ara
MeTtoandeckass KOMHUCCHUS [Ipencenarens bectyxesa A.C.
HTB Jupexrop Epodeena O.P.
HOCII HavanpHuk becmanos A.E.




1. Ilenb oCBOCHUS QUCIIUILINHBI

HGHLIO OCBOCHUA AUCHUIIINHBI «XuMHS B CTPOUTCIILCTBC)» ABJIACTCA CO3OAHUC Y
CTyACHTAa YCTKHUX Hpe,I[CTaBJ'IeHI/II\/’I 0 XMMHYECKHX CBOMCTBax CTPOUTCIIBHBIX MAaTCpHaIOB, HUX
KOMITIOHCHTOB U CBIPBCBLIX MATCPUAJIOB, 4 TAKIKC O XUMHUYCCKUX MPOLECCax, COIMMPOBOKAAOIINX
HX MOJTYUYCHHUC.

2. TlepedeHb MIAHUPYEMBIX PE3YIBTATOB OOYUYCHUS 110 JUCITUTUINHE, COOTHECEHHBIX C
TUTAHUPYEMBIMH pPe3yIbTaTaMU OCBOCHHUS 00pa30BaTeIbHON MPOTrPaMMBI

Kon
Kommnerentus Koz OcCHOBHbIE [TOKa3aTeNy OCBOEHUs (IToKa3aTeNny | IMOKa3arels
o ®I'oC [COMICTCHILIH JIOCTHKEHUS PE3yiIbTaTa) OCBOCHUA
mo ®I'OC
CITOCOOHOCTBIO OIIK-1 3Haer:
HCII0JIb30BaTh 1. Crpoenue BemecTBa B 31
OCHOBHBIE 3aKOHBI KOHJICHCUPOBAHHOM COCTOSIHUH,
€CTECTBEHHOHAYYHBIX BIIUSIHUE CTPYKTYPhI HA (PU3UUECKHE U
JUCTIMTIIINH B XUMHYECKUE CBOHCTBA MaTEPHAJIOB.
npoQeccuoHaIbHON 2. OO0wmue GU3HKO-XMMHUYECKHE CBOMCTBA 32
JIEeATEIbHOCTH, METAJIJIOB, METOIbI TIOJTYYCHHUS
NPUMCHATH MCTOIbL METaJlJIOB U3 Py, XUMHUYECKHE
MaTeMaTHIeCKOTO MPOIIECCHI, MPOTEKAIOIIUE TPU
aHaymm3a u TEpMOOOPabOTKE U KOPPO3UK METAJLIOB.
MaTeMaTHYECKOro 3. DuU3MKO-XUMHUYECKUE CBOMCTBA
(KOMITBIOTEPHOTO) HEOPraHN4eCKUX HEMETAJUIMYECKHUX 33
MOJEIMpoBaHu, MaTEpUANIOB, IPUMEHSEMBIX B
TEOPETUICCKOTO U CTPOUTEIHCTBE, METOBI UX MOTyUSHHS,
9KCIEPUMEHTAIEHOT'O 0COOCHHOCTH IKCILTyaTalluH,
HCCIICNOBaHNA XAMHMYECKHUE IIPOLIECCHI, IPOTEKAIOIIIE

MIPU UX KOPPO3HH.

4. O®Ou3nKo-XUMHUYECKHE CBONWCTBA
OpraHUYEeCKHX MOJIMMEPOB (IPUPOTHBIX 34
W CHHTETHYCCKHX ), IPUMEHSICMBIX B
CTPOUTENBCTBE, METOBI UX MOTYUCHUS,
BIIMSHUAC YCIIOBUH DKCIUTyaTaIldy Ha
CTOMKOCTBH MOJUMEPHBIX MaTEPHAIIOB,
OCHOBHEBIE ()aKTOPBI UX pa3pyIICHUS B
€CTECTBEHHBIX YCIOBUSX U MPU
AKCTpEMaIbHBIX BO3JICHCTBHUSIX.

Vwmeer:
1. PaccuuThIBaTH KaUE€CTBEHHBIN U Vi
KOJINYECTBEHHBIN (a30BbIl COCTaB
OMHApPHBIX CHCTEM TI0 THarpaMMam
COCTOSIHUS.

2. CoCTaBsATh peaKkiuy B3aUMOIEHCTBUS V2
METaJIJIOB C BOJIOM, BOJHBIMU
pacTBOpaMM KUCJIOT M IEJI0YeH, a TaKkxKe
SJIEKTPOJIHBIC PEAKIIUU TTPHU
3JIEKTPOXUMHUYECKOU KOPPO3UH
METaJLJIOB.

3. TIpoBOAUTE pacyeThl MO0 PeAKIUSIM
MOJIYYCHHSI CTEKJIA, KEPAMUKH, PEAKIIAAM
MOJIyYE€HHUSI, TBEPACHUS U XUMUYECKOI
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Ko Kon
Komnerenmus A OcHOBHBIE [TOKa3aTeNy OCBOCHU (TIOKazaTenu | IOKa3aTels
o ®I'oC [OMICTCHIH JOCTIDKEHHS PE3yJIbTaTa) OCBOCHHS
1o ®rOC Y

KOPPO3UH MUHEPATBHBIX BSDKYIINX, a
TaKKe MO PEaKIHsIM MOTyYeHUs U
CTOpaHusl OPTaHWIECKHUX MOJIMMEPOB.

NwmeeT HaBBIKY:
1. TIporro3upoBaHUs CBOWCTB H1
MaTEpPHAIOB, UCXOAS U3 UX CTPYKTYPbI
U XUMHYECKOTO COCTaBa.
2. Pabortsl ¢ yueOHOM, HAYUHOU U H2
CIIPABOYHOMH JIUTEPATYPOU IO XUMHHU
CTPOUTENBHBIX MaTEPUAIIOB.

3. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOTrPaMMBI

I[I/ICI_II/IHJII/IHa «XUMHS B CTPOUTCIILCTBC» OTHOCUTCA K MATCMATUYCCKOMY U
€CTECTBEHHOHAYyYHOMY LUKIYy M BapuaTHMBHOM 4YacTH OCHOBHOW Ipo(hecCHOHAIbHON
oOpasoBarenpHoi mporpammbl 1o crnenuanbHocTH  08.03.01  «CTpouTenscTBO» TPOQPHIH
«[IpomblIIEHHOE ¥ IPaX1aHCKOE CTPOUTEIBCTBOY, SBIISETCS TUCIUIIIMHOM 110 BEIOODY.

Tpe6OBaHI/I$I K BXOJHBIM 3HAaHWAM, YMCHUAM U KOMIICTCHUOUAM CTYIACHTA, H€06XOI[I/IMBIM
AJI1 U3YYCHHUA OUCHUIIIINHBI «XHUMHS B CTPOUTCIIBCTBC:

® BJIaACHUC 3HAHUSAMMU 110 XUMHH B o0BeMe nporpamMmel Kypca «XHUMUA,

® BJIAJICHHC OCHOBHBIMH 3HAHMAMHU, OTHOCALIUMHUCSA K CTPYKTYpE€ TBEPAbIX TEI,

® BJIaACHUC 0a30BBIMH 3HAHHSIMH O COCTaBe M CBOMCTBAax HCOPraHu4eCKux u
OPraHM4YCCKUX MATCPHAJIOB, IIPUMCHSICMBIX B CTPOUTECIILCTBE,

® YMCHHUC HUCIIOJIB30BATh TCOPECTUYCCKUC 3HAHUA IJISI pCHICHUA 3a1a49 10 XUMUHU.

[IpenmecTByromume TUCUUILIAHBIL:
" «XUMUIY,

= «Du3uKay.

= «CTpouTeNbHBIC MaTEPUATIBIY;
= «DKOIOTHAY;

JlucuuminHel, 111 KOTOPBIX «XHUMHUS B CTPOUTEIBCTBE, SIBISIETCS IPEAIIECTBYIOIIEH:
» «TexHOI0rn4ecKue Mpouecchl B CTPOUTEIHCTBE

* «MeTtaminyeckue KOHCTPYKLUH BKJIIOYAsi CBAPKY»

» «Kene3006eTOHHBIE U KAMEHHBIE KOHCTPYKIIUU

» «KoHcTpyKIMH U3 IepeBa U MJIaCTMACC)

B PE3YyIbTAaTC OCBOCHUA JUCIHUIIIINHBI «XUMUS B CTPOUTCIILCTBE» CTYACHT JOJIKCH:

3HaTh:

- XUMHYECKMM COCTaB, CTPYKTypy H XHMMHYECKHE CBOMCTBA MAaTE€pHAJOB,
IIPUMEHSAEMBIX B CTPOUTEIIBLCTBE.

YMmeTs:

- IPUMEHATH [IOJIYYCHHBIEC 3HAHUS 110 XUMHUHU U XUMUHU B CTPOUTENBCTBE IIPU U3YYECHUHN
JAPYruX OUCLHILINH, BBIIEIATh KOHKPETHOE XMMHUYECKOE COJAEP)KAHME B NPUKIIATHBIX 3a1adax
npoeCcCHOHATBLHON 1A TEIbHOCTH.

Bnangets:
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- crnoco0amMH MPOTHO3UPOBaHMS CBOWCTB MAaTEpUAIOB, HUCXOAS U3 HMX CTPYKTYphl H
XMMHUYECKOT'0 COCTaBA.

4. OObeM ITUCHUILIMHBI B 3aU€THBIX €IMHUIAX C YKa3aHHEM KOJIMYECTBA aKaJIeMUUYECKUX HUIIH
ACTPOHOMMYECKHX YaCOB, BBIJICIIEHHBIX HA KOHTAKTHYIO padOoTy 00yJaronmxcs ¢
npernojaBaTeneM (1o BUAaM y4eOHBIX 3aHATUI) U HA CAMOCTOSITEIbHYIO paboTy 00yJaromuxcs

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABISIET 4 3a4eTHBIX enuHuIbl, 144 akan. daca.

(1 3aueTHas equHUIIA COOTBETCTBYET 36 akaeMHUUECKUM Yacam)

CTpyKTypa TUCHUTUTAHBIL:
dopma 00ydeHUs - OuHast

Bunsl yueOHoi1 paboThl, BKIIOUast
CaMOCTOSITEIbHYIO padoTy
00yYaromuxcst 1 TpyJ0EMKOCTh

(B yacax) Dopmbl
o KonrakTHas pabora ¢ TEKYIIET0o
e 00y4aroLUMHUCs s KOHTPOJIA
Haunmenosanue e 3 ITpakTuko- 8 yCIIEBAEMOCTHU
Ne paszena 3 § OpUEHTHPOBAHHEIE g (o HexesIM
n/n JMCLUILINHB 3 = 3aHATUS ) cemecTpa)
@) =
g = | = . S o dopma
= = Z = 5 0 = 3! S | IPOMEKYTOUHOM
5|52 88 = =t 5| = S aTTecTaluu
<
= £ E| E E =g = 2 | (mo cemectpam)
23 £ 8| 5EZ =
ol =5 |ax» =i
s B| & ~ 2 @
= = S
~
Cnaua
1 CrpoeHne TBEpABIX 3 1-4 4 14 20 1a60opaTOPHEIX
BEIIECTB
pabot
Heopranuyeckue Cnaua
2 | MCTAIIMIECKUE 3| 58 | 4|10 20 | maGopaTOpHBIX
Marepuabl pa6or
Heopranngeckue Cnaua
3 | HemeTamIMuyeckue 319121 4| 10 20 | mabopaTOpHBIX
MaTepHabl pabor
OpraHnuueckue 13 Cnaua
4 | mOJMMEpBI 3 16- 4 | 14 20 | maGopaTopHBIX
pabot
BCEI'O 16 | 48 80 3aueT
dopma 00y4eHHs — OYHO-3a09HAs
Buner yae6HO# paOboOThI, BKIIIOYAs Dopmer
Haumenosanue Elg & ARLY p ’ P
Ne Asena 338 8 CaMOCTOSITENBHYIO paboTy TEKYIIEeT0o
n/n pasil FRCE- 00yYaromuxcst 1 TpyJ0EMKOCTh KOHTPOJIS
YCLIUTIITNHBI orE S8

(B gacax) YCIIEBAEMOCTH




KonTakTHas paboTa ¢

(o Henensam

00yJaronmMucs o CEMECTpa)
TIpaxTuxo- 8 dopma
OpPHEHTHUPOBAHHbIE 8 | IMpPOMEXYTOUHOMI
3aHATHUS 3 aTTecTaluu
T
o 4 0 cemecTpam
== | o o N ( pam)
5|8 5| € g = @) =
2 1 Z5 Sw A= =
|22 3= |agy|l X )
S|EE|EE|EE2 S
S 2 EZ|E8E ]
sl 28| 5% =
S e 20| a> <
s BE| & — <2 @)
=
= = S
~
CrpoeHue TBEepIbIX N
1 p P 5 1-4 4 4 2 10 VYcrHbIN onpoc
BEILIECTB
Heopranuyeckue
2 | MeTamMueckue 5| 58 4 4 2 16 | VYcrHBIM ompoc
MaTepHabI
Heoprannueckue
3 | HeMeTauTM4YecKue 5| 914 | 6 6 3 19 | VYcrusbii onpoc
MaTepUaIbl
Opraunyeckue .
4 p 5| 1518 | 4 4 2 18 | VYecrHbIi onpoc
MTOJTUMEPHI
BCEI'O 18 18 18 | 54 3auer
®dopma 00ydeHus - 3a04Has
Buner yaebHO# paboThI, BKITIOYAs
CaMOCTOSITEIbHYIO PadoTy
00ydaronmxcst ¥ TPyI0EMKOCTh
(B yacax) Dopmbl
o KonTakTHas paboTa ¢ TEKYIIETro
e 00yJaronmMucs o KOHTPOJIS
Hanmenoanue 3 I[IpakTuko- o CIIEBAEMOCTH
= g p NS y
Ne paznena 3 S OpPHEHTUPOBAHHbIE g (o HexesM
/o JCITUTLITHHEI 3 = 3aHATHUSA 3 ceMecTpa)
@} S = | 3 E dopMma
@] o
= = Z z| B o = & | & | mpomexyTouHoii
lq;) szl 88 ?CJ; = AR § aTTecTaluu
<
= E 2 E E 2= 2 | (mo cemectpam)
&= Es| 582 =
S & s Q) [T <
s BE| & — g @)
= = S
~
CrpoeHue TBEepIbIX N
1 P P 2 1 2 1 18 VYcTHbIN onpoc
BEILIECTB
Heoprannueckue
2 | MeTamamueckue 2 1 2 1 | 24 | VYcrHblid onpoc
MaTepHaIbI
Heoprannueckue
3 | HemeraIMUYecKue 2 1 2 1 | 26 | VYcrHbiid onpoc
MaTepHabI
Opraunyeckue .
4 p 2 1 2 1 24 | YcTHBIN ompoc
MTOJTUMEPHI
BCEI'O 4 8 4 | 92 3auer

5. ConepxaHue AUCIHUILUIMHBL, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3zesiaM) ¢ yKa3aHHueM
OTBEJICHHOTO Ha HMX KOJMYECTBA aKaJIEMHUECKUX YaCOB U BUIOB YUCOHBIX 3aHATUH




5.1. CopepxaHue TEKIIMOHHBIX 3aHATHHA

®opma o0yyeHus - OuHas

m/n

HaumenoBanue paznena
JTUCUUTUIHBI

Tema u conepkaHue 3aHATUA

Kon-Bo
akaj.
qacoB

CrpoeHme TBEpABIX
BEIIECTB

Posib xuMHUYeCcKO#l HAYKH U TEXHOJIOTHH B
CTPOUTENBCTBE. MaTepuabl, UCTIOIb3YEMBIE B
CTPOUTENIbCTBE 3IaHUI U COOPYKEHUH, UX KpaTKast
XUMUYECKasi XapaKTePUCTUKA, UCXOTHOE CHIPhE.
ArperaTHbIe COCTOSIHHS BEIIeCTBA U ()a30BBIC
npeBpaienus. Kpucrannmuaeckoe coctosiuue. Turbt
KpHUCTAUNTHIECKUX pemieTok. da3oBwie quarpaMmsl
(ImarpamMMbl COCTOSIHUS) HHIUBUIYAILHBIX BEIIECTB U
OMHApHBIX CHCTEM. Pacder coctaBa CHCTEMBI T10
JuarpaMmMe COCTOSIHUSL.

Heopranuueckue
METaJNIMYECKUE
MaTepHabl

PacrionoskeHre METaINIMUECKHUX YJICMCHTOB B
TIEPUOTNICCKON TaOIHIIEe B UX KIaCCU(PUKAIIHS.
®duznyeckue cBoiicTBa MeTamioB. CTpoeHue
METaUTMIECKUX KpUCTAILIOB. CTPYKTYpHBIE N3MECHECHUS
B XOJI€ Pa3IMYHBIX PEXKUMOB TEPMOOOPAOOTKH
METaJUIOB. XUMHUYIECKUE U (PUZUKO-XUMUICCKUC
CBOMCTBA KeJre3a.

PaznuuHble THUIIBI METAJUIMYECKUX CILIABOB U
COOTBETCTBYIOIIHE UM (pa3oBbie 1uarpammbl. CUCTEMBI
C IIPOCTOM IBTEKTUKOM, C TBEPABIM PACTBOPOM IIpU
JIFOOBIX COOTHOIICHUSX KOMITOHEHTOB, ¢ 00pa30BaHUEM
MHTEpMETAIUTHYECKOro coenunenus. Juarpamma Fe-C.

HCOpFaHI/ItIGCKI/IC
HEMCTAINIMYCCKUEC
MaTcpUuaibl

Juokcun KpeMHHA, ero NoauMOphu3M, GU3NIeCKue U
XUMHYECKHE CBOMCTBA. KpeMHEBBIE KUCIOTHI U
cunukarel. [TonmukonneHcanyus KpeMHEKUCIOPOAHBIX
aHnoOHOB OKCHII ATFOMUHUS, €T0 TTOTUMOP(PHU3M,
¢u3nyuecKre U XUMUIeckre cBoiictBa. CHIMKATHI
TIOMUHUS ¥ aJTFOMOCHJIIFIKATHI.

[Tomyuenue men0uYHOCUINKATHOTO PACTBOPHUMOTO
cTekJIa. kepamuka [lomydeHre CHITMKaTHOTO OKOHHOTO
creksa. Cutayuibl. OKCHIHAs U €€ TI1aBHbIE
KOMIIOHEHTBI. KpacHbIN CTpOUTENBHBIA KUPIIHY.
Dapdop u dasuc. Kepamuueckas minrka.

OprannuecKkue moJIuMepsl

Mertoabl OMYyYEHUsI OpTaHUYECKUX MONMUMepoB. [lenHas
U CTyIleHYaTas nojuMmepusanus. BaxHeinume
MIOJIUMEPHI, IPUMEHSIEMbIE B CTPOUTENLCTBE. [IpeBecuna
U ee KOMIOHEeHTHl. CTPOCHHE U CBOMCTBA IEIIIIOI03BI U
JTUrHUHA. DQUPHI NETI0I0361. KprctanmimaHocTs
nonuMepoB. JIuHeiHbie amopdHbIe, TMHEHHBIE
KPUCTANIMYECKUE U CeTUaThbie noaumepsl. dusnueckue
COCTOSIHUSL TMHEUHBIX aMOP(HBIX ITOJIMMEPOB.
Temneparypsl XpyIKOCTH, CTEKJIIOBAHUS U TEKYUYECTH.
DNEeMEHTHI TEOPUU BHICOKODIACTUYHOT'O COCTOSTHUS
MOJIMMEPOB.

Bcero nexnmii
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®opma 00yueHHs — OYHO-3a04Has

m/n

HaumenoBanue paznena
JUCUUIUINHBI

Tema u COACPIKAHUC 3aHATUA

Koi-Bo
aKaj,.
JacoB




CrpoeHue TBepIbIX
BEILIECTB

Posib xuMHU€ECKO HAYKM U TEXHOJIOTUH B
CTPOUTENBCTBE. MaTepuanbl, UCTIOIb3yEMBIE B
CTPOUTENBCTBE 3aHUI U COOPY>KEHUM, UX KpaTKas
XHMMYECKasi XapaKTepUCTHUKA, UCXOHOE ChIPhE.
ArperatHble COCTOSTHUSI BeleCTBa U (ha30BbIC
npeBpaienus. Kpucrammueckoe coctostHue. Tumbl
KPUCTANINYECKUX permeToK. Pa3oBple 1MarpaMmbl
(mMarpaMMBl COCTOSIHUS ) MHANBUIYATHHBIX BEIICCTB U
OmHapHBIX cucTeM. PacdeT cocTaBa cuCTEMBI TIO
JiyarpaMMe COCTOSIHUS.

HCOpFaHI/I‘{eCKI/Ie
MCTAINIMYCCKHUC
MaTcpuaibl

PacnonosxeHne MeTaITMUeCKHUX 3JIEMEHTOB B
MIEPUOANYECKON TaOIHIIe U MX KIaccu(hUKaIus.
Ousngeckue cBoiicTBa MeTaiuioB. CTpoeHne
METAUIMYECKUX KPUCTAILIOB. CTPYKTYpHBIE H3MEHEHUS
B XOJI€ pa3IMYHBIX PEKUMOB TEPMOOOPabOTKU
METaIlJIOB. XUMHUUYECKUE U (PU3UKO-XMMHUYECKUE
cBoiicTBa xene3a. Koppo3us meranos.
Knaccudukanms KOppo3nOHHBIX TIPOIECCOB, UX
(U3UKO-XUMUYECKUIH MEXaAHHU3M.

Pa3nuuHblie TUNBI METAIUIMUECKUX CIIJIABOB U
COOTBETCTBYIOIIME UM (a3oBbie uarpammbl. CUCTEMBI
C IIPOCTOM IBTEKTUKOM, C TBEPABIM PACTBOPOM IIPHU
JI0OBIX COOTHOLIEHHUSIX KOMIIOHEHTOB, ¢ 00pa3oBaHUEM
HHTEPMETAIUTMYECKOro coenunenHus. Juarpamma Fe-C.
Koppo3unoHHas xapakTepucTUKa METaJJIOB U CIUIABOB.
3amuTa 0T KOPPO3HUH.

HeOpFaHI/I‘{eCKI/Ie
HEMCTAINIMYCCKUEC
MaTepuaibl

Jlnokcua KpeMHHMS, ero moauMophu3M, Gpu3ndecKkue u
XUMHYECKHE CBOMCTBA. KpeMHeBbIE KUCIOTHI
cunukatel. [lomukoHeHCannsa KpeMHEKUCIOPOIHBIX
aHnOHOB OKCHJI AIIOMHUHHS, €0 MOTUMOP(HU3M,
(bm3ugecke U XUMUIEeCKue CBOMCTBA. CHITMKATHI
ATIOMHUHUS U aITFOMOCHITUKATHI.

[Tomyuenne menO0YHOCUINKATHOTO PACTBOPHUMOTO
cTekina. kepamuka [lomydeHre CHITMKaTHOTO OKOHHOTO
crexsa. Cutamibl. OKCHIHAs U ee TIaBHbIe
KOMIIOHEHTHI. KpacHbIi CTpOUTENbHBIA KUPIINY.
dapdop u dasiac. Kepamuueckas minrka.

Teopus TBepIeHUS BSOKYIIUX BemlecTB. Bo3mymrHas
W3BECTb. [ UNICOBBIE BspKyIIME. MarHe3nanbHbIM LIEMEHT.
[TopTianaeMenT, OCHOBBI IPOM3BOJICTBA, COCTAB
knuHKepa. [Iporeccrl ruapaTanuy 1 TBepACHNUS,
3BOJIIOLMS MEXAHUUYECKHUX CBOMCTB. PoJib mpoueccos
MOJIMKOH/IEHCAIIMA KPEMHEKHUCIOPOIHBIX aHHOHOB.
CocTaB IEMEHTHOTO KaMHS H €ro J0JTOBEYHOCTb,
¢u3nueckas 1 XxuMu4yecKas Kopposusi. MeToabl 3alHThI
0eToHa OT pa3IMYHBIX BHIOB KOPPO3HH.
['TMHO3eMHCTBIN LIEMEHT.

OpraangecKkre oJTUMEPHI

MeTtoap! NOMy4YeHHs OpraHMYECKUX NoauMepoB. LlenHas
U CTyIleHYaTas nojuMmepusanus. Baxneinue
MIOJIUMEPBI, TPUMEHSAEMBIE B CTPOUTENBCTBE.
[HonuayTHneH, NOTUNPONHIICH, TOTUBUHIIXIOPHUI,
MOJIUCTHPOJI, XaPAKTEPUCTHUKA UX CTPYKTYpPHI, CBOMCTB U
MIPUMEHEHHS B cTpouTenbeTBe. [lommauenoBbie
anactoMepsl. [lonMKOHIEHCATMOHHBIE TOJTUMEPHI:
MOJMaMUIbL, TTOHIUPHBIE, heHoIPopManbIeTHIHbIE,
MOYEBHHO-()OpMaNIbAETUIHBIE U STTOKCHIHBIE CMOJIBL.
[Monmmkap6oHatel. KpeMHuliopraHuuecKre oJIUMEpHI.




JpeBecuna u ee KOMIOHEHTHI. CTpOEHHE U CBOMCTBA
LEIJUTIONIO3b] U JIMTHUHA. D(UPHI LEIUTION035I.
Kpucrannmuanocts nonumepos. JIuneiinsie amopdHsie,
JIMHEHHBIE KPUCTAJUIMYECKHUE U CETYATHIE OJIUMEDBI.
duznveckre cOCTOSIHUS IMHEWHBIX aMOp(HBIX
nonuMepoB. TemnepaTypsl XpyIKOCTH, CTEKJIOBAHUS U
TEKy4eCTH. DJIEMEHTHI TEOPHUU BBICOKOIACTUYHOIO
COCTOSIHUSI TOJIMMEPOB.

Bcero nexnmii 18
®dopma 00ydeHUs - 3a09HAS
Koma-Bo
Ne HaunmenoBanue pasnena
Tema u conepxanne 3aHATHUL akaj.
/1 JTUCLUITLIAHEI
JacoB
ArperatHbie COCTOSIHHS BEIeCTBA U (ha30BbIC
npeBpaienust. Kpucrammueckoe coctostHue. Turmbl
1 CrtpoeHue TBepABIX KpUCTaNIUYECKUX pemieTok. da3oBbie AuarpaMMbl 1
BEIIECTB (ImarpamMMBbl COCTOSIHUS) HHIUBUIYAIbHBIX BEIIECTB U
OMHApHBIX CUCTeM. PacdeT cocTaBa CUCTEMBI TIO
JMiarpaMMe COCTOSIHUSI.
CrtpoeHne MeTaUTMIECKUX KpUcTaIoB. CTPYKTYpHBIC
M3MEHEHHUSI B XOJI€ PA3IUYHBIX PEKUMOB
Heoprannueckue
TepMoOoOpPabOTKH METaIOB. XUMHUIECKHE U (DU3UKO- 1
2 | MeTaJuIMuecKue N
XUMUYECKUE CBOMCTBA Keje3a. Koppo3us MeTanios.
MaTepHabl
Knaccudukarius KOppO3UOHHBIX IPOIECCOB, UX
(hM3UKO-XMMUYECKHI MEXaHU3M.
Teopust TBepACHUS BsDKYLIUX BelllecTB. Bo3mymiHas
u3BecTh. [ UIcoBbIe BsOKyIME. Marne3uainbHbIN [IEMEHT.
Heopranuueckue
[TopTnananemMeHT, OCHOBBI IPOU3BOACTBA, COCTAB 1
3 | HemeramIn4yeckue
MATEDUAILI KimHKepa. [Iporeccs ruaparaiui ¥ TBEPIACHHUSA,
p ABOJTIONIMS MEXaHUIECKHUX CBOUCTB. Pob mporeccos
TTOJIMKOH ICHCAITUU KPEMHEKHUCIOPOAHBIX aHUOHOB,
Mertoab! NOJy4eHUsT OPraHUYECKUX ONIMMEPOB. LlenHas
Y CTyIeH4aTasl moimMepu3anus. Baxuenme
MIOJIUMEPHI, TPUMEHSIEMBIE B CTPOUTEIIHLCTBE.
4 | Opraanueckue nonumepsl | [lomuaTuieH, HOTUIPONUIICH, TOTUBUHILIXIOPHUL, 1
TIOJIMCTUPOJI, XapaKTEPUCTUKA UX CTPYKTYPHI, CBOHCTB U
MIPUMEHEHHS B CTpouTeNbeTBe. [lonmmuenoBpie
3J1aCTOMEPBHI.
Bcero nexnuii 4
JlaGopaTopHBI TPAKTUKYM
®dopma 00yueHus1 — OuHas
Kon-Bo
No HanmenoBanue pasznena
Tema u conepxanne 3aHATHS akaj.
1/ JUCHHUITIAHEI
4acoB
BBoanoe 3ansatue. TexHuka 0€30MacHOCTH.
O3HaKOMIICHHE C JIA0OPAaTOPHBIM 000pYIOBaHHEM
Jlaboparopnast pabota Nel:
CrpoeHue TBEPIbIX N
1 Or1ieHKa arpecCUBHOCTH TIPUPOTHON BOIBI. 12
BEIIECTB
Jlaboparopnast paborta Ne2:
KadecTBeHHOE ompesenieHne IPUMECHBIX KATHOHOB 1
AQHUOHOB B BOJIE.
2 Heoprannueckue Jlaboparophast paborta Ne3: 12
METaJIIMYECKHE HccnenoBanne KOppo3nH METAJIIOB U CIIJIABOB.




MaTepHaIIbI

Heopranuueckue JlaGoparopHas pabota Ne5:
3 | HemeTasTUUECKHE HccnenoBanue KOPPO3HMOHHBIX MPOIECCOB MPU 12
MaTcpUaibl KOHTAaKTEC 6€TOH3 C Pa3JInYHbBIMU CPCAAMMU.
JlaGoparopHas pabota Ne6:
HccnenoBanue KOPPO3HMOHHBIX MPOIECCOB MPU
KOHTAKTC JPCBECHUHBI C pa3JIMYHBIMU CPEAaAMU.
4 | Opraangeckue noauMmepsl | JJabopaTopHas pabota Ne4: 12
IMonyyenue u vccie0BaHUe CBONCTB OPTaHUUECKUX
MOJIMMEPOB.
3auer
Bcero 48

OuHo-3204Has ¥ 3a04HA (HOpMBI 00yUeHUs — Ta0OPATOPHBIN MPAKTUKYM HE IPEAYCMOTPEH

®opma o0ydeHus - OuHast

5.3. [IpakTrueckue 3aHATHS

Koa-Bo
Ne HaumenoBanue pazzaena
Wi HCITHITHHBT Tema u copepkaHue 3aHATUS aKas.
4acoB
IIpoBepka ocTaTOYHBIX 3HAHUM 110 TEME
«Kpucranmmueckas perierka u ee Tus». Padora ¢
y4eOHO-METOANIECKON TUTEpaTypoii mo TemaM « THIIbI
CrpoeHnue TBEpIbIX
1 BEIIECTR AIEMEHTAPHBIX SYCEK» U «J{HMarpaMMbl COCTOSTHUS. 8
Pa30op npakTHyecKux 3aJaHAi Ha OTpeieNIeHHe TUIIOB
KPUCTAJUIMYECKUX PELICTOK U CBOWCTB BEIIECTB.
Penrenvie 3a1a4 Ha pacyeT MIOTHOCTH BELIECTB.
Anammn3 ¢azoBoii quarpammel «Fe — Cy. Pemrenne 3amau
Ha OIPE/ICIICHNE KAYeCTBEHHOI0 U KOJIMYECTBEHHOTO
Heoprannueckue COCTaBa CHCTEMBI B PA3JINYHBIX TOUKAX JHArPaMMBbI.
2 | MeTaJuInYecKue Pa30op npakTryeckux 3aaHui Ha HAITUCAHUE PEAKIIUN 8
MaTepUabl METAJJIOB C BOJJHBIMH PACTBOPAMH KHCJIOT U IIENOYEH, a
Tak)Ke MPOIIECCOB B KOPPO3UOHHBIX TaJIbBAHHYECKUX
JJIEMEHTAaX.
Amnamms dazosoii quarpaMmmel «SiO, — Al,O3». Pemrenne
3a/1a4 Ha PacyUeThI 10 YPaBHEHUAM PEaKIUil MOITyIeHUS
Heoprannueckue CTEKJIa U KEPAMUKH.
3 | HeMeTaTUUECKHE Perienue 3a1a4 Ha pacueThl MO YPABHEHUSAM peaKIui 12
MaTepUabl MOJIyYEHHSI BO3IYIIHBIX BSDKYIIHX.
Pernrenue 3a1a4 Ha pacueThl MO YPABHEHUSAM peakIui
MOJTyYSHUsI U KOPPO3UU THJIPABINYCCKHUX BSIKYIIHX.
Pemenue 3a7a4y Ha pacueThl IO YPAaBHEHUSAM pEaKIuil
MOJYYCHUS U XUMHUYECKON TECTPYKIIUH CHHTETHUCCKUX
OpTaHOIOJIMMEPOB.
4 | Opranuueckue NoJuMepbl | PaspyiieHre nonuMepoB Mo Bo3AcicTBHEM 8
OKPYKaIoIIeH cpelibl, uX atMochepo- u OUOCTONKOCTS.
MeTo/1bl TOBBIIICHHUS TOJITOBEYHOCTH MOJTHMMEPHBIX
MaTepHaJIoB.
Bceero 36
®opma 00yueHus: — O4YHO-3a04YHAs
Kon-Bo
Ne HanmenoBanue paszznena
W [ Tema u coaeprkaHue 3aHATHS aKa.
4acoB
1 | Crpoenue TBepabIX IIpoBepka OCTaTOYHBIX 3HAHUM II0 TEME 4
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5.5.

dopma 00ydeHUS - OUHAas

CamocrositenpHas pabora

BEIICCTB «Kpucraimueckas perierka u ee Tumbh». Padora ¢
y4e0HO-METOAMYECKON TUTepaTypol o TeMaM « THIThI
SJICMCHTAPHBIX AYCCK» U ((I[I/IarpaMMI)I COCTOSAHUA» .
Pa30op mpakTHUecKuX 3aIaHui Ha OTIpeJIeIICHUE THITOB
KPUCTAJUIMYECKUX PEIICTOK U CBOWCTB BEIICCTB.
Penrenvie 3a1a4 Ha pacueT IUIOTHOCTH BELIECTB.
Ananu3 dazoBoii nuarpammel «Fe — Cy. Perrenue 3amag
Ha OIPE/ICIICHNE KAaYeCTBEHHOIO U KOJIMYECTBEHHOTO
Heopraanueckue COCTaBa CHCTEMBI B PA3IMYHBIX TOYKAX AT PaAMMEI.
2 | MeTaju4ecKue Pa30op npakTryeckux 3aaHuil Ha HATUCAHWE PEAKIIUN 4
MaTepUabl METAJJIOB C BOJHBIMH PACTBOPAMH KHCJIOT U IENIOUEH, a
TaK)Ke MPOIECCOB B KOPPO3HOHHBIX TalIbBAHUIECKUAX
JJIeMEHTaXx.
Amnamms daszosoii quarpammel «SiO; — Al,O3». Pemrenne
3a]1a4 Ha PacyUeThI M0 YPaBHEHUAM PEaKIUil MOITyIeHUS
Heoprannueckue CTEKJIa U KePAMUKH.
3 | Hemeramn4yeckue Pemenne 3aa4y Ha pacueTsl IO ypaBHEHUAM pEaKIuit 6
Marcpualbl TMOJIY4YCHUA BO3AYUIHBIX BAXKYIIUX.
Pemenue 3a1au Ha pacueTsl IO ypaBHEHUSAM pEaKIuil
MOJIyYEHHs M KOPPO3UU THAPABINYECKUX BKYIIHX.
Pemenue 3a7a4y Ha pacueThl IO YPAaBHEHHUSAM pEaKIui
MOJTyYeHUs] 1 XUMUYIECKOU JeCTPYKIINA CHHTETUIECKIX
OpTaHOMOJIMMEPOB.
4 | Opraanveckue oauMepsl | PaspyiieHue mommmMepoB 1o BO3AEHCTBHEM 4
OKPYXKaIIIEH cpelibl, uX aTMochepo- U OUOCTONKOCTE.
MeTop! IOBBITIEHHUS TOJITOBEYHOCTH TTOJINMEPHBIX
MaTEepHaJIOB.
Bcero 18
dopma 00ydeHHsI - 3a09HAS
Koin-Bo
Ne HaumeHnoBaHue paznena
i [ — Tema u coneprkaHue 3aHATHS aKas.
4acoB
C Pa30op npakTHyecKux 3aqaHuil Ha ONpeieNIeHHUE TUTIOB
TPOEHHUE TBEPIIBIX N
1 KPUCTAJUIMYECKUX PELICTOK U CBOWCTB BEIIECTB. 2
BOHeCTs Pemenue 3a1a4y Ha pacyeT MIIOTHOCTHU BEIIECTB.
Pa30op npakTryeckux 3aaHnil Ha HAITMCAHWUE PEaKIHiA
Heopranuueckue N
2 | verammmeckue METAJJIOB C BOJHBIMH PACTBOPAMH KHCJIOT U IIENIOUEH, a 9
TaK)Ke MPOIIECCOB B KOPPO3UOHHBIX TaJIbBAHHYECKUX
MaTepHabl
JJIeMEHTax.
Heopramicckie Pemienue 3a7a4y Ha pacueThl IO YPAaBHEHHUSAM pEaKIUi
3 | HeMeTaLIIeCKe MOJTyYeHUsI BO3IYITHBIX BSOKYIIHX. } 2
MaTepuahi Pemienue 3a7a4y Ha pacueThl IO YPABHEHHUSAM pEaKIui
MOJTyYeHUs U KOPPO3UH THAPABINIECKHUX BSOKYIIHX.
Pemenne 3a7a4y Ha pacueTsl IO ypaBHEHUAM peaKIuit
4 | OpraHn4eckue OJUMEPHl | MONyYeHHsS U XMMUYIECKOU JeCTPYKIIMH CHHTETHYECKUX 2
OpTaHOTOJIFIMEPOB.
Bcero 8
5.4, ['pynmoBbie KOHCYJABTAlMM IO KYPCOBBIM TPOEKTaM - Y4eOHBIM IUIAHOM HE
NPENYCMOTPEHBL.

| Ne |

HaumenoBanue pasaciia |

Copneprxanue pabOTHI

| Kon-Bo |
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n/n

JUCIUATIIINHEI

aKazm.
qaCcoOB

CrpoeHue TBEpabIX
BEIIIECTB

JuarpaMMbl COCTOSIHUSI MHAUBUAYaIbHBIX BELIECTB.
JunarpaMmmMa cocTosiHUS BOJbI 1 aHOMAJIUU €€ CBOMCTB.
DneMeHTapHas siaelika, €€ TUIIBI, aJUTOTPOITHS 1
nouMophu3M. AMOpQHOE COCTOSIHUE TBEPABIX TEIL.
CTtex1000pa3Hoe COCTOSIHUE.

20

HeOpFaHI/I‘{eCKI/Ie
MECTATIINYECKHEC
MaTcpUuaibl

OCHOBHBIE METOJIBI ITOJYYCHUST METAITIOB U3 PY/I.
Mexanndeckue cBoicTBa 1 AeEKThl KPUCTAILITHIECKOM
pemerkn. Da3oBble MPEBpALICHUS B UyTYHE U CTAIU TIPU
TepMooOpaboTke. Jlerupyromiue 31eMeHTHI.
HeprkaBetomas cranp. O0mas xapakTepuCcTHKa
XMUMHUYECKUX ¥ (PU3NYECKUX CBOMCTB BaXKHEHIIINX
METaJUIOB U MX CIUIABOB (JIFOMHUHUMA, MEJh, TUTAH,
MHK). OCHOBHBIE 3JIEKTPOXUMUYECKUE TOHATHSL.
Pewenue 3anau.

Koppo3zus meraiios. Knaccudukanus Koppo3uOHHBIX
MPOIIECCOB, UX (U3NKO-XUMUUICCKUN MEXaHU3M.
Koppo3unoHHas XapakTepuCTHKa METaJIOB M CILIABOB.
3anmra oT KOPPO3HUH.

20

Heopranuueckue
HEMETAJNINYECKUE
MaTepuabl

CunukaTel HaTPHsl, MarHus U Kanbius. da3opas
muarpamma Si0,-Al,0;. TpaauimoHHbIC U
COBPEMEHHBIC TEXHOJIOT MU TIOJTYUYCHHS OKCUTHON
KepaMukH. OrHeynopsl. U3BeCTKOBO-KPEMHEZEMUCTHIE
W3/1eJIMs aBTOKJIABHOTO TBEPAEHUS. belblil CUITMKaTHBIN
kupnwd. [llenogHo-cCUIMKaTHBIE BKYIIHIE,
KHCJIOTOYHOPHBIH OETOH.

Teopwust TBepAEHUS BSHKYIIUX BEIIECTB.
ITopTnananeMeHT, OCHOBBI IPOU3BOICTBA, COCTAB
kiuHKepa. [Iporiecchl ruapaTaiuy ¥ TBEPACHUS,
3BOJIIOIINS MEXaHUIECKUX CBOUCTB. Pojb mporeccos
MOJIUKOH/ICHCAIINY KPEMHEKHCIOPOIHBIX aHHOHOB.
CocTaB IEMEHTHOTO KaMHS ¥ €r0 J0JTOBEYHOCTb,
(usnyeckas U XMUMHUYECKasi KOpPo3us. MeTOo Ibl 3alUThI
0eToHa OT pa3IMYHBIX BUIOB Koppo3un. CMelraHHbIe
LIEMEHTHI (ITyII0JIAHOBBIN [IEMEHT,
[UTAKOTIOPTIAHIIEMEHT, THIICO-IIEMEHTO-TYIII0JIAHOBOE
BsDKyILee). XMMUUECKHi cocTaB OeToHa Ha
nopTiananeMente. KuciaorHas, coneBas, menoyHas
Koppo3us 0eToHa. buosnoruueckas koppo3ust 6eToHa.
I'muHO3€MUCTEIN IEMEHT.

20

OpFaHI/I‘IeCKI/Ie MOJIMMCPBI

[omuaTHIEeH, TOTUNPOTHIICH, TOTUBUHIITXKIIOPH]I,
MOJIUCTUPOJI, XapaKTEPUCTUKA UX CTPYKTYPHI, CBOHCTB U
MIpUMEHEeHHs B cTpouTenbeTBe. [lonmmanenoBsie
snactoMepsl. [1oMMKOHIeHCAITMOHHEBIE TTOTUMEPHI:
MOJINaMUIBI, TTOJIMA (hUpHBIE, (DEHOIPOPMATLACTUIHEIC,
MO‘ICBI/IHO-(I)OpMaJ'II)Z[eFI/IILHI)IC U 3IIOKCHUAHBIC CMOJIBI.
ITomukap6onaTel. KpeMHHIOpTraHHIECKUE TIOTUMEDHI.
Kpacku, naku, smanu. XUMUYECKUE MPOLIECCHI,
MIPOUCXO/SIIIE TTPH KPAIIEHUH 1 CBA3BIBAHUH C
MOBEPXHOCTHIO OKPAIIMBAEMBIX MaTEPUATIOB.
XUMHUYECKHE CBOKMCTBA KOMIIOHEHTOB JIPEBECUHBI:
HEIUTFOJIO3b], TJUTHUHA, TeMUIIEILTION03. DKCTPAKTUBHBIC
BEIIECTBA ApeBECHHEI. [lTacTnaeckrne Macchl, UX
OCHOBHBIC KOMIIOHEHTHI H CIIOCOOBI epepaboTKH.
CTEeKJIOIUIaCTUKH U APYTrue€ KOMIO3UIIUOHHBIC
MaTepHallbl C y4aCTHEM OPTaHONOJINMEPHBIX da3.

20
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Opranunueckyre nesHonoiauMepsl. CtapeHue u
JECTPYKLMSI OPTraHUYECKUX IOIUMEPOB.

Bcero

80

®dopma 00ydeHHs] — OYHO-3a0YHAsI

Ne

/11

HanmeHnoBanue pasaciia
JHUCHUITIITHHBI

Coneprxanue pabOTHI

Kon-80
aKaj.
4acoB

CrpoeHme TBEpABIX
BEIIECTB

JyarpaMMbl COCTOSIHUSI MHIMBUTYJTbHBIX BEIIECTB.
Juarpamma cOCTOSHHS BOJIBI M aHOMAJIUH €€ CBOHCTB.
DOnemeHTapHas sueiika, ee TUIIBI, AUIOTPOIHS U
noauMopdu3M. AMoppHOE COCTOSIHUE TBEPIBIX Tell.
Crekinoo0pa3zHoe COCTOSTHHE.

10

Heopranuueckue
METaNIMYECKUE
MaTepualbl

OCHOBHBIE METOBI TTOTYYCHUS METAIOB U3 PYI.
MexaHudyeckue cBOMCTBa U Je)EKThl KPUCTAITHICCKOH
peuetku. da3oBbIe MPEBPALLECHUS B UyTYHE U CTaIU NIpU
TepMoo0OpaboTKe. Jlernpyromie 31eMEHTHI.
Hepxaseromias cranb. O011as XapakKTepucTHKa
XUMUYECKUX U (PU3HYECKUX CBOWCTB BXKHEHIITHX
METAJJIOB U UX CIUIABOB (QJIFOMUHUN, MEJIb, TUTAH,
1TUHK). OCHOBHBIE DJICKTPOXUMUICCKUE TIOHATHS.
Pemenue 3a1au. BiausHue 3arps3HeHuii arMocgepbl Ha
KOPPO3HUOHHBIE MPOIECCHI.

16

Heopranuueckue
HEMETAJUINYECKUE
MaTrepualbl

Cwikathel HaTpUs, Maraus ¥ Kanpiws. DazoBast
nquarpamma SiO,-Al,O3. TpaaunnoHHbIE U
COBpPEMEHHbIEC TEXHOJIOTHUH MTOTYyUYEHHS] OKCUTHOM
kepaMuku. OrHeynopsl. U3BeCTKOBO-KPEMHE3EMUCTHIC
W3JIeNIMs aBTOKJIABHOT'O TBEpAeHUs. belnblil cummkaTHbIN
kupnud. [llenoyno-cunukaTHbie BDKYIIHE,
KHCJIOTOYHOPHBIH OETOH.

[lopTnasaneMenT, XUMUYEeCKHE PeaKIy TP 00XKHUTe
CBIPBEBOU CMECH, XUMUYECKAs CTPYKTYpa YeThIPEeX
OCHOBHBIX MUHEPAIOB KIHHKepa. CMEIIaHHbIE LIEMEHTHI
(TIy1I110JTaHOBEIH TIEMEHT, MUTAKOTIOPTIIAHIIEMEHT,
TUIICO-IIEMEHTO-TTYIIIOJIAHOBOE BSIKYIIEe). XUMUIECKHHA
cocraB OeToHa Ha mopTiaHleMeHTe. KucioTHas,
coJieBasl, IeJIouHas Koppo3us OeToHa. buonormueckas
KOppo3usl OETOHa.

19

OpraandyecKkre oJTUMEPBI

Kpacku, naku, smanu. X¥UMAYECKUE MTPOIIECCHI,
MIPOUCXO/SIIIE MTPY KPAIIEHUH U CBA3BIBAHUH C
MOBEPXHOCTHIO OKPAIIMBAEMBIX MaTCPHAJIOB.
XUMUYECKHE CBONCTBA KOMIIOHEHTOB JPEBECHHBI:
EJLTFOJIO3bI, TJUTHUHA, TeMHUIIEIUTION03. DKCTPAKTUBHBIC
BEIIECTBA ApeBeCHHEI. [lTacTnaeckrne Macchl, UX
OCHOBHBIC KOMIIOHEHTHI H CIIOCOOBI epepaboTKH.
CTeKJIOIIIACTHKY U IPYTHE KOMITO3HUITHOHHEIE
MaTepHallbl C y4aCTHEM OPTaHOTIOIMMEPHBIX (a3.
Opraangeckue eHonoauMepsl. CTapeHue u
JIECTPYKIIHSI OPTaHUYECKUX TTOJIMMEPOB.

18

Bcero

63

®dopma 00ydeHus - 3a09HAS

HanmvenoBanue paznena
JUCIIATIIINHEI

Coneprxanue paboThI

Kon-8o
aKaj.
4acoB

CrpoeHue TBepIbIX

Poiib XxuMHUECKON HAYKU U TEXHOJIOTHU B

18
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BEILIECTB

CTPOUTCIILCTBE. MaTepI/IaJIbl, HCIIOJIb3YEMBIC B
CTPOUTENBCTBE 30aHUI U COOPYKEHUM, UX KpaTKas
XUMUYECKasi XapaKTEPUCTUKA, UCXOTHOE CHIPhHE.
HI/IaI‘paMMLI COCTOAHUA MHANBUAYAJIbHBIX BEIICCTB.
JuarpaMMa coCTOSIHUS BOJBI U QaHOMAJIUU €€ CBOMCTB.
DneMeHTapHasl siaeika, €€ TUTIBI, aJUIOTPOITHS U
nouMophu3M. AMOpQHOE COCTOSIHUE TBEPABIX TEIL.
Crtex1000pa3Hoe COCTOSIHHUE.

Heopranuueckue
METaNINYECKUE
MaTepualbl

PacrnonosxeHne MeTaIIN4eCKNX 2JIEMEHTOB B
nepruoANYEecKOi TabauLe 1 X KIacCupHUKanus.
PuU3HUECcKHe CBOUCTBA METAILIOB.

OCHOBHBIE METO/IBI MTOJTyYEHHS] METAIIIOB U3 PYII.
MexaHudeckue cBoicTBa 1 JeeKThl KPUCTAILTUECKON
pemeTku. dazoBble MPEBpAIEHUs B UyTYHE U CTAIH NIPU
TepMooOpaboTke. Jlerupyromye 31eMeHTHI.
Hepxaseromias cranb. O011as XxapakTepucTHKa
XUMUYECKUX U (PU3HYECKUX CBOWCTB BaXKHEUIITHX
METaJJIOB U UX CIUIABOB (aJIFOMHHUH, M€/lb, TUTAH,
UHK). OCHOBHBIE 3JEKTPOXUMUYECKHE TOHATHUSI.
BnusiHue 3arps3HeHU aTMocdepsl Ha KOPPO3HOHHbIE
IIPOLIECCHI.

Pa3nu4HbIe THIIBI METAINTMYECKUX CIUIABOB U
COOTBETCTBYIOIIME UM (a30Bble AuarpaMmbl. CHCTEMBI
C IIPOCTOM 3BTEKTUKOM, C TBEPBIM PACTBOPOM IIPHU
JEOOBIX COOTHOLIEHUSIX KOMIIOHEHTOB, C 00pa30oBaHUEM
UHTEpMETaJUIn4ecKoro coequnenus. Juarpamma Fe-C.
Koppo3nonHas xapakTepuCTHKa METAJIJIOB U CIUIABOB.
3ammTa OT KOPPO3HH.

Amnanus ¢azooii quarpammsl «Fe — Cy». Pemenue 3agau
HAa OIPEEIICHNE KAYECTBEHHOTO U KOJIMYECTBEHHOTO
COCTaBa CHCTEMBI B Pa3IHYHbIX TOUKAX AUArpaMMBbl.

24

Heoprannueckue
HEMETAJUIMYECKUE
MaTepHabl

Juokcun kpeMHus, ero monmmMophusM, Gu3nvdeckue u
XHUMHUYECKUE cBoMcTBa. KpeMHEBbIE KUCTIOTHI U
cunukaTel. [lonukoHIeHcanus KpEMHEKUCIOPOIHBIX
aHroHOB OKCHJ aJTIOMUHHUS, €r0 MOJUMOPGHHU3M,
(hu3nueckue 1 XuUMUIeckre cBoicTBa. CHITMKATHI
ATIOMUHUS U ATIOMOCUIUKATHI. CHUIHKATBI HATPUS,
Maraus u kanbius. Pazosas guarpamma SiO,-AlOs.
ITonydyenue meI0YHOCUIMKATHOTO paCTBOPUMOTO
crekiia. kepamuka [lojrydeHue CUIMKaTHOrO OKOHHOTO
crekna. Curamisl. OKcHUIHAs U €€ IJIaBHEIC
KOMIIOHEHTHI. KpacHbIM CTpOUTENbHBIA KUPIUY.
®dapdop u pasHc. Kepamuueckas miuTka.
TpanuinoHHBIE 1 COBPEMEHHBIE TEXHOJIOT I
MOJIy4eHHS OKCUTHOM KepamMuku. OTHEYOpHI.
M3BeCTKOBO-KPEMHE3EMUCTHIE U3/IETUSI ABTOKJIABHOT'O
TBepaeHus. benblii cunnkarHelid kupnud. [lenouno-
CHJTMKATHBIC BSDKYIITHE, KUCIOTOYITOPHEIN OCTOH.
Amnamus dazosoit auarpammsel «SiO; — Al,Og». Pemenne
3aj1a4 Ha pacyeThl 10 YPAaBHEHUSIM PEAKIIMi OITyYEHUs
CTEKJIa U KEPAMUKHU.

[TopTinaHaIeMEeHT, XUMUYECKUE PEAKIIUU TIPU 00XKHTe
CBIPbEBOM CMECH, XUMUYECKAs CTPYKTYpa YEThIPEX
OCHOBHBIX MHUHEPAJIOB KIIMHKepa. CMEIaHHbIC IIEMEHTHI
(TIyIII0IaHOBEIH LIEMEHT, NITAKOTIOPTIAH IIEMEHT,
TUTICO-IIEMEHTO-ITYIIII0JIAHOBOE BSDKYIIEE). XUMHUUCCKII
coctaB OeToHa Ha mopTiaanareMenTe. KucnorHas,

26
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coJjieBas, eNoYHast Kopposus 0eToHa. buonornueckas
KOppo3us OETOHa.

ITonnkoHAEHCAIMOHHBIE IOJTUMEPHL: TOJIUAMHIBI,
noiamGpupHbie, GeHoapopManbaeruIHbIe, MOUYEBHHO-
(hopmanbaeruaHble U OKCUIHbBIE CMOJIBI.
[Nonukap6onatel. KpeMHMiiopranuueckie NoauMepsl.
HpeBecuna u ee KoMmoHeHTH. CTpOCHHE U CBOMCTBA
LEJUTIONO3b] U JIMTHUHA. D(UPHI HEIJUTIOTI03bI.
Kpucrammunocts monmuMepoB. JInHelHbIE amopdHEIE,
JMHEWHbIE KPUCTAJUIMYECKUE U CETUATHIE TIOJTNMEPBHI.
Ouznyeckre COCTOSHHS JIMHEHHBIX aMOP(HBIX
noauMepoB. TemnepaTypsl XpyNKOCTH, CTEKIOBaHUS U
TEKy4ecTH. DIEMEHTHI TEOPUHU BBICOKOIJIACTUIHOTO
COCTOSIHHS ITOJIUMEPOB.

Kpacku, naku, amanu. XuMuuecKkue Iporiecchl, 24
MIPOUCXOASIIHE TPY KPAIIEHUH U CBA3BIBAHUU C
MOBEPXHOCTHIO OKPAIIMBAEMBIX MaTEPHUAJIOB.
XVMHUYECKHE CBOMCTBA KOMIIOHEHTOB IPEBECHHBI:
LEJITF0JIO3bI, TUTHIUHA, TeMULEIITION03. DKCTPaKTHBHEBIE
BellleCcTBa ApeBecHHEI. [InacTndeckue Maccsl, MX
OCHOBHBIE KOMITOHEHTHI U CIIOCOOBI IepepadoTKH.
CTeKIOMmIacTUKY U APYTHe KOMIIO3ULIUOHHBIE
MaTepHabl ¢ y9acTHEM OPTaHOMOJIMMEPHBIX (a3.
Opraanyeckue neHonoauMepsl. CTapeHue u
JECTPYKIIMS OpTaHUYECKUX MOJUMeEpOB. Pa3pymienue
IIOJINMEPOB T0JT BO3ICHCTBUEM OKPYKAIOLIEH Cpebl, UX
aTMocdepo- 1 OMOCTOMKOCTb. MeTO/Ibl TOBBIILICHHS
JIOJITOBEYHOCTH MOJIMMEPHBIX MaTePHAJIOB.

4 OpFaHI/I‘-IeCKI/Ie MOJIUMCEPBI

Bceero 92

6. IlepeueHnb y4eOHO-METOAMYECKOTO 00CCIICUCHHS ISl CAMOCTOSATEIIBHON pabOThHI
oOydaromuxcst Mo AUCHUTIIINHE

dopMbI OpraHu3aIKi CAMOCTOSATEIILHOM PabOThI CTYICHTA!
A. PaGoTa Hag KHUTOM;

-npopaboTKa TeKcTa KHUTH (C popmynammu);

-COCTaBJICHHE KOHCIICKTA;

b. [IpopaboTka KOHCIIEKTA JICKITHH.

B. HOI[FOTOBKa K JICKIUAM U ITPAKTHUYCCKUM 3aHATUAM.

TeMbl 7151 CaMOCTOSITEIBHOTO U3YYEHHSI CTYICHTOM MPHUBECHBI B Ta0JHIIE B paszaee 5.5.

Y4eOHO-METOAMUECKUE MAaTEPHAITBI JJII CAMOCTOSITEIHHOM PaOOTHI CTYJEHTA

B camocTosiTennbHON paboTe UCIIONB3YIOTCS yueOHbIE MaTepHUalibl, yKa3aHHBIC B pas3zene 8
B BHUJEC OCHOBHOW W JONOJHHUTENBbHON Y4eOHOW JHUTEpaTyphl, HMEIOLICHCS B Hay4yHO-
texuudyeckon Oubnmoreke MI'CY m OBC ACB, a Takke METOIUYECKHE PEKOMEHIANH W
yKa3aHHsl, IepeYeHb KOTOPBIX Mpuiiaraercs K paboueit mporpamme Ha aucke CD-ROM.

7. ®OHJ OLEHOYHBIX CPECTB /Ui MPOBEICHHS IPOMEKYTOUHOM aTTECTALUU 00YJaIOLTIXCS
10 JUCLUILUIMHE

7.1, [TepevyeHb KOMIIETEHIIUIT ¢ yKa3aHHEM 3TaroB X (HOPMUPOBAHHS B IIPOLIECCE OCBOCHUS
00pa30BaTEIbHOM TPOTPaAMMBbI



7.2.

Ko xoMnerenunu
o ®IOC

Oransl HOPMHUPOBAHUS KOMITETCHIIMH (pa3aeibl
TEOPETHYECKOTO OOYICHIS)

1 2

3

4

OIIK- 1

+ +

+

+
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OnucaHue mokaszarteyne u KpUTCPUEB OLUCHHUBAHUA KOMIICTCHIIUHA Ha Pa3IMYHBIX 3TaIax
nux (I)OpMI/IpOBaHI/ISI, OIMMCaHMEC IIKaJI OCHUBaHUA

7.2.1.

dopma 00ydeHHs — OuHast

Omnwucanue nokasareseit 1 (GopM OLEHUBAHUS KOMITETCHIIUN

dopma OlLIeHUBaHUSA
=
=
=t
=
[}
[_.4
[}
s
. IIpomexxyTounas
Texymuii KOHTPOJIb p T S
aTTeCTalys =
IToka3aTenn E
&) OCBOCHHS g
2 (Ko =
(S ImoKaszareid it »= = )= ple) i) g
©] o o ©] o o o
= OCBOCHUS) = I T T = = A
= & & g & g g 3
= sz | 5¢ | £§2 | 52 | £§2 | §8 2
T o o o o o Q. [~ T
() o 3 o 3 o 3 S 3 S 3 S 3 > )
= O O = O = O = O = O = =N =
0] < o < o S o < o < o S o ] 2]
E SV 5 QY 5O =SV 5 QY SV ™ 5
< < < < < <
5 g & g & g & g & g & g & 2
Z = = = ) = ) 3
= g =] g g =] =
o [s+] [5+] 3] (5] [3+] s
~ ) ) ™ ) ™ o
1 2 3 4 5 6 7 8 9 10
OIIK 31 + + + + + +
-1 32 + + + +
33 + + +
34 + + + +
Vi + + + +
V2 + + +
V3 + + + + +
H1 + + + + + +
H2 + + + + + + +
H3 + + + + + + +
UTOI O + + + + + + + +
dopma 00ydeHHSs — OYHO-3a09HAS ¥ 3a09HAs
dopma OlLIeHUBaHUSA w
=
. IIpomexxyTouna o
Q Texymmii KOHTPOJIb b yT P
8 s aTTecTalus §
=) TMoxazarenn g £
Q OCBOCHUSA — N n < IS g
= ol % ol 2 ﬁ 5]
E (Kon ) ) D) ) 3 5
= HOKa3aTes = 2 = z . = =
o OCBOCHHS) = = = = o o g
5 = o o ) = N
2 = = = = & 2
2 8 8 8 8 2
S <9 <Y 2, 2, O
ot = = = = o
a o o ) )
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1 2 3 4 5 6 9 10
OIIK 31 + + +
-1 32 + + +
33 + + +

34 + + +

Al + + + +

V2 + + +

V3 + + + +

H1 + + + +

H2 + + + +

UTOro + + + + + +

7.2.2.

Onucanue MKaIbl U KPpUTCPUCB OLCHHBAHUA JISI INPOBCACHUSA HpOMC)KyTOLIHOﬁ

aTTecTaluy oOy4yaroumxcs no JucuuIuinee B popme 3auera

Ornenka
Kon
IIoKa3aTciid
OIICHUBAHUA He 3auteno 3a4TeHo
31 He 3HaeT 3HaYUTEIHLHOMN YacTH TBep/10 3HaeT OCHOBHOW MaTepuall 0 CTPOCHUU
MPOTPaMMHOTO MaTepuayia O CTPOCHUH  |TBEPJbIX TN, FPAMOTHO U IO CYIIECTBY
TBEPBIX TEJ, JOIMYCKAET CYLIECTBEHHbIE |U3JIaracT €ro, He I0IycKas CyIEeCTBEHHBIX
OIINOKYU OIIMOOK B OTBETE Ha BOIIPOC
32 He 3naer 3HauuTENBHON YacTH TBep0 3HAaeT OCHOBHOI MaTepual o (PU3UKO-
NpOTrpaMMHOTO MaTepuaia o GH3UKO- XUMHUYECKUX CBOICTBAaX METAJIOB, TPAaMOTHO U
XUMUYECKUX CBOMCTBAX METAILIOB, 10 CYLIECTBY M3JIaraeT ero, He JOMyCKas
JIOITyCKaeT CyLIeCTBEHHbIC OMINOKN CYIIECTBEHHBIX OIIMOOK B OTBETE Ha BOMPOC
33 He 3HaeT 3HaUNTENBHON YacTU TBepa0 3HAaeT OCHOBHOM MaTepuan o
MIPOrpaMMHOT0 MaTeprala o MOJTyYeHNH U XUMHUYECKIX CBOMCTBAX
MOJIYYCHUH U XUMHUYECKUX CBOMCTBAX HEOPTraHUYECKUX HEMETAJUITMYECKIX
HEOPTaHWYECKUX HEMETAUTHIECKUX MaTepraloB, TPAMOTHO U TIO CYIIECTBY
MaTepHalloB, AOMYyCKAET H3JIaraer ero, He JOIMyCKas CYIIECTBEHHBIX
CYIIECTBEHHBIC OLITHOKH omKOOK B OTBETE HA BOTIPOC
34 He 3HaeT 3HaYNUTENbHON YaCTU TBep0 3HaeT OCHOBHOW Marepuall 0
MPOrpaMMHOr0 MaTepuana o MOJTyYeHUH U (PU3NKO-XUMUIECKHIX CBOWCTBA
MOJIy4EHUH U (QU3UKO-XUMUIECKUX OpPTaHWYECKHX MOJMMEPOB, TPAMOTHO H I10
CBOMCTBA OPraHUYECKUX MOJIUMEPOB, CYILLECTBY U3Jaraer ero, He A0IMycKas
JIOTYCKAeT CYIIECTBEHHbIE OMINOKU CYIIECTBEHHBIX OIIMOOK B OTBETE HAa BOMPOC
Vi YMeeT pemiate, MyCcTh C HECYIIECTBEHHBIMHU
He ymeeT npuMeHATh UMEIOIINECS Y
HET'0 OOPBIBKY TEOPETHIECKUX 3HAHUT OMEGKAMH, HPAKTHIECKHE 3a;[a3{ i,
OCHOBBIBASCH Ha TEOPETUUECCKOI Oaze
0 CTPOCHHH TBEPIBIX TEI JUIS PEIICHUS
N MPOrpaMMHOr0 MaTepuana 0 CTpOCHUU
MIPaKTHYECKUX 3alaHui
TBEPJBIX TEI
y2 He ymeeT npuMeHsATh UMEIOIIUECS Y Ymeer pemiars, MyCcTh C HECYLIECTBEHHBIMU
HEro OOpBIBKH TEOPETHYECKUX 3HAHUM | OIMOKaMH, IPAKTHIECKHE 3a/IaHus,
0 (PU3UKO-XUMHUUECKUX CBOHCTBAX OCHOBBIBAsICh Ha TEOpETHUECKOH Oaze
METAJIJIOB JUIA PEIISHHsI TPAKTHYECKUX | IPOTPaMMHOT0 MaTepuaia o (PU3UKO-
3aJaHui XHMMHMUYECKUX CBOMCTBAX METAIJIOB
v3 He ymeeT npuMeHATh UMEIOIINECS Y YMmeer pemiate, MyCcTh ¢ HECYLIECTBEHHBIMU
HEro OOpBIBKH TEOPETHUYECKUX 3HAHUHM | OIMOKaMH, IPaKTHIECKHe 3aIaHus,
0 MOJYYEHUH U XUMHYECKHX CBOMCTBAX | OCHOBBHIBAsICh Ha TEOpETHUECKOH Oaze
HEOPraHN4eCKUX HEMETAJUIMYECKHUX [IPOrpaMMHOr0 MaTepuaia O NOJy4YECHUU U
MaTepUaIoB U OPraHMYECKUX XUMUYECKUX CBOWCTBAX HEOPTaHUYECKHIX
MOJIMMEPOB ISl PELICHHUS HEMETAUIMYECKUX MaTEPUATIOB U
MPAKTUYCCKUX 3aJaHui OpraHUYecKHX MOJIMMEPOB
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7.3. TunoBble KOHTPOJbHBIE 33/JaHUS WJIM HHBIE MaTepHalibl, HEOOXOAUMbIE NIl OLEHKHU
3HaHUH, yMEHUH, HABBIKOB U (WIM) OIbITa JACATEIbHOCTH, XapaKTEPU3YIOUIMX 3TaIlbl
(opMHPOBaHUS KOMIIETECHIIUH.

7.3.1. Tekymwuii KOHTPOIb

dopmoii TeKyIIero KOHTPOJIS 3HAHUH oOydaromuxcsi Mo o4yHoi (opMe oOyueHus sBIsSETCS
3alUTa BBIIOJHEHHOW J1labopaTopHOW paboOThl, KOTOpas 3akKII0YaeTcsi B  IMPOBEPKE
71a00paTOPHOTo >KypHaia, COMPOBOXKAAIOIICHCS BOMPOCAMHU M0 METOAMKE SKCIIEPUMEHTa U T10
COOTBETCTBYIOILIEMY TEOPETUUECKOMY MaTepHaly C LIEJIbI0 KOHTPOJS CTENEHH OCMBICIEHHOCTH
BBITIOJTHEHUS paOOTHI.

@DopMoii TEKYIIeT0 KOHTPOJIA 3HAHUN O0ydyaromuxcs OOy4arolIuXCs MO OYHO-320YHOW H
3a09HON (opMaM OOY4YEHHS MPOU3ZBOJIUTCS HA MPAKTHUECKUX 3aHATHUSAX B (opMe YCTHOTO
ormpoca IO TeMaM, KOTOpPBIM CONPOBOXAAETCSA BONPOCAMH IO COOTBETCTBYIOILEMY
TEOPETUUYECKOMY MaTepHally ¥ M0 METOJIaM PElIeHUs MPaKTUYECKUX 3aJaHUN C LEIbI0 KOHTPOJIS
CTEINEHH YCBOEHUS MaTepHajia U CTENIEHU OCMBICIIEHHOCTH BBINOJIHEHMS 3aJaHUH.

7.3.2. TlpomexyTodHas aTTeCTAIHS
[Ipu ycnoBuM BBITIONHEHUS W CIa4d BceX JTaOOpaTOPHBIX PabOT WM MPAKTUICCKUX
3aJIaHui CTYJCHT JIONyCKaeTcs K cjJade 3a4yeTa. 3aveT MPOBOJUTCS B MUCHMEHHOW WMJIM YCTHOM
(dopMe, BKIFOYAET MOATOTOBKY, OTBETHI OMPAIIUBAEMOT0 HAa TEOPETHYECKHE BOMPOCHI, TIO €ro

HUTOraM BBICTABJIACTCA OLICHKA «3a4TEHO/HE 3aUTECHOY.

BOHpOCH K 3a4CTy 110 JUCHUIIJINHE «XUMUS B CTPOUTCIILCTBE):

1. [ToHATHE O KPUCTAIIMNYECKON PELIETKE U AJIEMEHTAPHOM STUEHKeE.

2. THuIBI KPUCTAIIINYECKON PEIIETKH, XapaKTepHbIe CBOWCTBA, IPUMEPHI BEIIECTB.

3. TuIIBI 27IEMEHTAPHON STYEHKH.

4. MeTasuibl: pacroyiokeHNe B IEPUOINIECKOM TabmuIle, KiaccuuKarus.

5. OCHOBHbBIE METO/IbI NTOJIyYEHHsI METAIIJIOB U3 PYI.

6. Crnnasel. JluarpaMmbl COCTOSIHUSI CUCTEM C TBEPJBIMU PacTBOpPaMH.

7. Crnnasel. JluarpaMmsl COCTOSIHUSI CUCTEM C IIPOCTOM 3BTEKTHKOM.

8. Crnasel. JlnarpaMmbl COCTOSIHUSI CUCTEM C MHTEPMETAININYECKUM COEMHEHNUEM.

9. Annorponus, GpuznyecKkre 1 XUMUYECKHE CBOMCTBA XKele3a.

10.  /ImarpamMma COCTOSTHUSI “7KeJe30 - yriiepon’”.

11.  Yyryn u ctans. ®azoBble NPEBPALICHNUS B CTAIU NIPH TEPMOOOPAOOTKE.

12.  JlermpoBanHble cTamu. HepxaBeromas cTaib.

13.  dusuyeckue U XUMHUYECKHUE CBOUCTBA amoMHUHUA. CIUIaBbl aTFOMUHUS.

14. Ddusnyeckue 1 xXuMH4deckue csoiictsa Meau. CruiaBsl MEIH.

15.  JIuokcuja KpeMHHUs, €ro MOIUMOPPU3M.

16.  Jlwokcuja KpeMHUs, ero (pu3ndecKkue U XUMHUIECKUE CBOMCTBA.

17.  KpemHeBble KUCIOTHI M CHIIMKATHL. [lonMKoHAeH AU KPEMHEKUCIOPOIHBIX
aHHOHOB.

18.  Ilomydenue pacTBOPUMOTrO CHIIMKATHOTO CcTeKIa. JKHIKOE CTEKIIO.

19. TBepaeHue KUAKOTO CTEKIa B TOHKOM ciioe U B o0beme. Posbs dpropocuinmkara
HaTpHsl.

20.  Tlomy4yeHHE CHIMKATHOTO OKOHHOTO cTekiIa. CUTAIUIHL.

21.  Cunmkartnoe ctekno. Knaccudukanus 1 poib MIPUMECHBIX OKCHJIOB.

22. Oxkcu amoMuHUS, ero (U3NIECKHUE U XUMHYECKUE CBOMCTBRA.

23. CuiukaTel aIIOMHUHAA U aJTIOMOCUIIUKATEL



24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
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I'muna u ee MuHEpabl.

KpacHslii CTpOUTENBHBIN KUPIINY, €r0 IMOJTYyYEHUE U COCTAB.

®apdop u pasiHc, MoTydeHrne U COCTaB.

[IpombIlIEHHBIE OTHEYIOPBI, COCTAB U CBOMCTBA.

Knaccuduxkanus HeOpraHMUECKUX BSIKYIIHUX BELIECTB.

Teopus TBepACHUS BSKYIIMX BEIIECTB.

BoznyiiHas u3BecTb, NOJy4YEHUE U TBEPACHHUE.

benplil CHIIMKaTHBIA KUPIWY, ITOJIyYEHUE U COCTAB.

XUMHUYECKHUE MPEBPAIICHUS IPUPOJIHOTO TUIICA TIPU €T0 TEPMOOOpabOTKeE.
CTpouTenbHbINA TUTIC, MOJYYEHUE U TBEPICHUE.

BBICOKOITPOYHBIH THIIC, TOIyYEHUE U TBEPACHUE.

AHTUJIPUTOBBIN 1IEMEHT, MTOJYYCHUE U TBEPJCHHUE.

J106aBKH K CTPOUTENFHOMY THIICY U aHTHAPUTOBOMY LIEMEHTY, PETYIUPYIOIINe

CKOPOCTh TBEpJECHUS.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.

OCTpUX-THUIIC, IOJTYYEHUE U TBEP/ICHHUE.

Marsne3nayibHbIN [IEMEHT, MOJTYYeHUE U TBEP/ICHUE.

[TopTianaeMeHT, OCHOBBI IPOU3BOJCTBA,.

XUMUYECKUN U MUHEPAIIOTHYECKNI COCTaB KJIMHKEPA MOPTIAHALIEMEHTA.
[TopTianaueMenT, Mpoueccsl TAPaTalliyi U TBEPACHUS.

Jlo6aBKH K MOPTIAHLEMEHTY, UX POJIb.

CocTaB IEMEHTHOTO KaMH$ U €T0 JI0JITOBEYHOCTb.

dusnyeckass KOppO3us IEMEHTHOIO KaMHs.

XuMHUecKask KOppOo3usl HEMEHTHOTO KaMHS.

MeTobl 3aIIUTEI HEMEHTHOTO KAMHSI OT KOPPO3HH.

[Iyn0/1aHOBBIN IEMEHT.

[IInakonopTiaHALEMEHT.

['mnco-neMeHTo-nynIoaaHOBOE BSIKYILEE.

I'nHO3eMUCTBIN HEMEHT, MTOJIyYEHUE U COCTAB.

['mMHO3eMUCTBIN LIEMEHT, peakuyu TBepaeHus. [IpeumyiecTBa 1 HEIOCTATKU 110

CpaBHCHHUIO C IOPTIAHALICMCHTOM.

52.

HOJ'H/IBTI/IJ'IGH, €TI0 MMOJIy4YCHHC, CBOICTBA U MPUMCHCHHUC B CTPOUTCIILCTBC.

IToausTHeH BEICOKOTO U HU3KOTO JaBIICHMS.

53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
CBOMCTB.
64.
IOJIUMEPBHI.
65.
66.

HOJ’H/IHpOHI/IJ'ICH, €TI0 MMOJTY4YCHHUC, CBOMCTBa U IMPUMCHCHHUEC B CTPOUTCIILCTBE.
[TonMBUHUAXIIOPUL, €T0 MOTYYEHUE, CBOMCTBA U TPUMEHEHUE B CTPOUTENLCTBE.
DKOJIOTHYECKHE CBOMCTBA MOJIMATUIICHA U TIOJTMBUHUIIXIIOPHUIA.

[Monuctupomn, ero noayueHue, CBOMCTBA U MPUMEHEHHUE B CTPOUTENBCTBE.
®enHospopMaIbIeTuIHbIE CMOJIbI: HOBOJIAKH, PE30JIbI U PE3UTHI.
[TonukapOoOHATHI: MTOJIy4eHNE, CBOMCTBA U IPUMEHEHHE B CTPOUTEILCTBE.
SHOKCI/IJIHI)IG CMOJIBI: TIOJIYUCHHUC, CBOMCTBA U MMPUMCHCHUC B CTPOUTCIILCTBC.
Lenntonosa, ee CTpyKTypa U CBOMCTBA.

[IpocTeie u cioxHbBIE F3PUPHI LETUTIOI03bI.

[peBecuHa, ee COCTaBHBIE YaCTH.

Kpemuuitoprannueckre nojaumepbl, 0COOEHHOCTH UX MOJMy4YEHUs], CTPOCHUS U

Tepmuueckue cBOMCTBA MOJIMMEPOB, TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE

KpucranmmuHocTs nonuMepoB. ArperaTble U (PU3MUECKUE COCTOSTHUS.
dusnyuecKkue cOCTOSHUS TMHEHHBIX aMOP(HBIX MOTUMEPOB. Temneparypsl

XPYHKOCTHU, CTCKIIOBAHUA U TCKYYCCTH.

67.
68.
69.

Oco0eHHOCTH BBICOKO3JIACTUYHOTO COCTOSIHUS IIOJIMMEPOB.
[Tnactuueckue Macchbl, MX OCHOBHBIE KOMIIOHEHTHI U CTIOCOOBI EepepabOTKH.
[Honumepubie kKoMIO3UTHI. OpraHUYECKHUE NEHONOINMEPHI.
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70.  CrapeHue U AeCTPyKIUs OPraHUYECKUX MOJTMMEPOB.
[Ipumepbl MpakTHYECKUX 3aJJaHUN B 3a4ETHBIX OMJIETaX MO XUMHUH B CTPOUTEIbCTBE

1. Onpenenure TUMBI KPUCTAIUIMYECKUX PEIICTOK JIs IEPEUMCIICHHBIX BellecTB. Boiaenure a)
TUTACTUYHBIE U 0) 3JIEKTPOIPOBOIHBIC B )KHJIKOM cocTosiHUM BemecTBa: Al,Cu, Cs,S, H,S,
NH,SCN, SiC, Tl.

2. PaccumraiiTe TEOPETHYECKYIO TUIOTHOCTh KPUCTAITMYECKOTO BEIIECTBA, UCIIOB3YS JJaHHBIC O
TUIIE U NTapaMeTpax 3JaeMeHTapHoU sueliku: Fe (ouk, a=0,287 Hm).

3. Omnpenenute KaueCTBEHHBIN U KOJIMUECTBEHHBIN (ha30BbIil COCTAB CUCTEMBI: Fe + C (1%)
npu 1400°?

4. 3akoHUNTE YpaBHEHUS PEAKIIUN U ypaBHINTE UX:

SiO, + HF = Al,O; + Ca0O (T) =

5. Onpenenure YMCTOTY NPUPOIHOTO KAOJIUHUTA, €CIIU IIPU €ro Harpesanuu 10 600°C
BbIEIMIIOCH 11% BOJIBI (TIpeanoiaraeTcs, YTo MPUMECH BOLY HE COJIEPXKAT).

6. CKOJBKO HYKHO B3SITh 0€3BOJJHOTO KapOOHAaTa HATPUS AJIsl OJy4eHHUs 1 T pacTBOPUMOTO
CTeKJIa ¢ Moaysem 2,57

7. PaccuuraiiTe coqiep:kaHue TPEXKAIbIIMEBOrO ATIOMUHATA B COCTaBE 1IEMEHTHOTO KIIMHKEPa,
€CJIM U3BECTHO, YTO MacCOBOE COZIep )KaHUE OKCHIOB aTFOMUHHUS 1 jkese3a cienyromiee: AloO3
- 5%, Fe,03 - 4%.

8. PaccuuTaiiTe cpeiHIOI0 MOJISIPHYIO MacCy MOJIMCTUPOIIA, €CITH CPENIHSS CTETICHb
nonuMepuzanuu pasHal40.

9. Kakas macca TUHEHHOTO OTUOyTaIreHa oyduTcs u3 16 M OyragueHa (H.y.), €CIIi BBIXOJ]
peaKiy MoJMMepHU3aluu cocTaBisaeT 75%.

10.  Ompenpenute MaccoBylO IOJIO KampoHa B KOMITO3HIIMOHHOM MaTepHaje, eClIH MpH
cxuranuu 100 r matepuana oOpa3oBasioch § 11 a30Ta (H.Y.).

7.4. Mertoanueckre MaTepuaibl, ONPeaeIAIOIIUEe NPOLUEayPbl OLICHUBAHUS 3HAHUI, YMEHUI,
HaBBIKOB M (MJM) OIbITa JEATEIbHOCTH, XapaKTEepHU3YIOIUX dTanbl  (GopMuUpoBaHUs
KOMIIETEHIIUHI

[Ipoueaypa npomMexyTOYHON aTTECTALUU ITPOXOJIUT B COOTBETCTBHH ¢ [loyiojkeHneM o Tekyiem
KOHTpOJIE U MPOMEKYTOUHOU aTTecTanuu oOyyatomuxcst B HUY MI'CY.

ATTecTallMOHHbIE HUCTIBITAHUS B (popMe 3ayeTa MPOBOJAATCS IMPENOJAaBATENIEM, BEIYLIUM
JEKLIMOHHBIE 3aHATHS IO AaHHOM JAHUCUUIUIMHE. [IpUCyTCTBHME NOCTOPOHHHX JHMI] B XOJ€
MIPOBEJICHUSI ATTECTAllMOHHBIX MCIBITAHUM O€3 pa3pelieHHus peKTopa WIM HpOopeKTopa He
JIOIyCKaeTcs (3a MCKIIIOYEHHEM PaOOTHUKOB YHMBEPCHUTETA, BBIIOIHSIOMUX KOHTPOJIUPYIOIIUE
(yHKIIMM B COOTBETCTBUU CO CBOMMH JOJKHOCTHBIMH 00s3aHHOCTSIMH). B ciaydae orcyrcTBus
BEIYLIEr0o IMpenojaBaTelid aTTECTALMOHHBIE MCIBITAHUS IMPOBOIATCA IPENOJABATEIEM,
Ha3HAYEHHBIM MUCbMEHHBIM paclopsHKEHUEM 1o Kadepe.

WuBanuapl ¥ 1uua ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS, UMEIOLINE HAPYLIECHUS
ONOPHO-JIBUTaTeJIBHOTO  almapara, JOINYCKAlTCs Ha AaTTeCTAalMOHHBIC HCIBITAHUA B
COIPOBOXAECHUH ACCUCTEHTOB-COIIPOBOXKAAOIIHX.

Bo Bpemst aTTecTallMOHHBIX MCIBITAaHUI 00ydaromMecs MOTIYyT IOJIb30BATHCS MPOrpaMMOn
y4eOHOM JAMCUUIUIMHBI, @ TAKXKe, C Pa3pelIeHus MPeroaaBartelis, CIPaBOYHON U HOPMATUBHOM
JIUTEPATYpPOH, KaJIbKyJIATOPAMH.

Bpemst moAroToBkM OTBETa MIpHU cladye 3ayeTa B yCTHOH (oOpMe JOKHO COCTaBIATH HE
MeHee 30 MUHYT (10 JKETAHHIO 00YYAOIIEerocss OTBET MOKET OBITh JOCPOYHBIM). Bpemst oTBeTa
— He 6onee 15 MuHyT.

IIpyn noAroTOBKE K YCTHOMY 3a4eTy ONpalIMBacMbli, KaK IPABUJIO, BEIET 3aIIMCH B JINCTE
YCTHOTO OTBETa, KOTOpBIM 3areM (II0 OKOHYAaHMU 3auyeTa) CJAeTCs 3K3aMEHaTopy.
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Hpenoz(aBaTenIo MMPEAOCTABIACTCA MPABO 3a1aBaTh ONIPAlINBACMOMY AOIMOJHUTCIIBHBIC BOIIPOCHI

B paMKax IMporpammbl JHCHUITIINHBI,

3a/1a4¥, KOTOPBIC U3YYaIUCh HA MPAKTUYCCKUX 3aHATHUSX.
Onenka pe3yabTaToOB YCTHOTO aTTECTAllMOHHOT'O MCIHBITAaHUSI OOBSABISETCS 00y4arolMMCs

B JICHDb €TO ITPOBCACHUA.

a TaKXKXE€, IIOMHUMO TCOPETHUYCCKUX BOIIPOCOB, AaBaTb

8. IlepeueHb OCHOBHOM M TOTIOIHUTENFHON y4eOHOM JTUTEPATypPhl, HEOOXOIUMOM JJIT OCBOCHHUS

JUCLUTUIUHBI
Ne HaunmMenoBanue ABTOp, Ha3BaHKE, MECTO H3IaHHS, Komnuectso Yucno
/n JTUCLUIUINHBI B W3JaTeNIbCTBO, IO U3AaHUA yU4eOHOH U | 3K3EMIUIIPOB | 00yuaromuxcs,
COOTBETCTBHUH C y4eOHO-METOANYECKOM JTUTEPATYPHI, MEYaTHBIX | OMHOBPEMEHHO
y4eOHBIM TUIAHOM KOJINYECTBO CTPAHUII n3JaHu’ W3yYaroIuX
JUCLUIUINHY
1 2 3 4 5
OcHoBHas nuTEpaTypa
1 | Xumus B B.1.Cunopos u ap. Xumus B 206 200
CTPOUTENBCTBE CTPOUTENHCTBE. YUEOHHK ISt BYy30B. M.,
ACB, 2010. - 343 c.
2 | Xumus B H.B.Koposun. O0miast xumust. YueOHUK 200 200
CTPOUTENBCTBE 115 By30B. M., Briciiast mikona, 2009. —
546 c.
JlononHUTENbHAS TUTEpaTypa
4 | Xumus B I'puropsesa JI.C. XuMus B CTpOUTENBCTBE. 141 200
CTPOMTENBCTRE Kypc nexmmii. M., MI'CY, 2010. — 104 c.
5 | Xumus B AracsH D.I1., Kopeitun A.A., Kotenesa 304 200
CTPOUTENBLCTBE N.B., Msacoenos E.M. Ilomomank B
OCBOCHUH Kypca «XUMHUS B
CTPOUTENBLCTBE» (PELICHUH IPUMEPOB U
nmpakTudeckux 3amad). M., ACB, 2008. —
136 c.

9. [lepeuens pecypcoB HHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTH «HTEepHETY,
HCO6XO,Z[I/IMLIX OJI1 OCBOCHUA JUCHUITIIIUHBI

HaumenoBanue pecypca cetu «HTepHeT™

DNEeKTPOHHBIN aJipec pecypca

«Poccuiickoe oOpa3oBaHuey - deiepalibHbIA IOPTAI

http://www.edu.ru/index.php

Hayunas saekTpoHHas OubnnoTeka

http://elibrary.ru/defaultx.asp

WNudopmarmonnas cucrema "EnuHoe OKHO JocTyma K
o0pa3oBaTenpHBIM pecypcam”

http://window.edu.ru/

Hayuno-texunueckas oubnoreka MI'CY

http://www.mgsu.ru/resources/Biblioteka/

«XHMMUK» CalT 0 XUMHUHU

http://www.xumuk.ru/

MUHKPUCT

http://database.iem.ac.ru/mincryst/rus/

THE ONLINE MATERIALS INFORMATION

http://www.matweb.com/



http://www.xumuk.ru/
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10. Meronnyeckue yka3zaHus i 00y4JaromuXxcs MO0 OCBOCHHUIO TUCIMIIUHBI « XUMHUS B
CTPOUTENILCTBE»

1. Ha JICKOUAX CTYACHT AOJDKCH OBJIAACTh 3HAHWAMHU 110 PA3JIMYHBIM pPasaciiaMm XHMHUU B
CTPOUTENBCTBE, TAKUM KaK CTPOCHHUE TBEPAOI0 BELIECTBA, BaXKHEUIINE OCOOCHHOCTH MOTyYEHHUS,
cocCTaBa, CTpOCHUA u XUMHNYCCKHUX CBOMCTB MCTAJNIMYCCKHX, KCpaMHUYCCKHUX )41
OPTraHOMOIUMMEPHBIX CTPOUTEIIBHBIX MaTCPUaioB.

2. Ha nabopaTopHbIX M MPAKTUYECKHUX 3aHATUSAX CTYICHT JOJDKEH 3aKpEHUTh MOIyYeHHBIC B
JEKIIMOHHOM Kypce 3HaHMs, a Takke MyTeM pa30opa MpUMEpOB pelIeHUs 3aaad J0OMBaThCs
NOHUMaHUA CYTH NPCAMETA, KOTOPBIC B I[EU'IBHCﬁIHGM MOMOryT pCliaTb HAa COBPEMCHHOM YPOBHC
BOIIPOCHI CTPOUTEIBHBIX TEXHOJIOTHHA.

3. Hamucanue KOHCHEKTa JIEKIUH: KPaTKO, CXEMaTHYHO, MOCIEN0BATEIbHO (DPUKCHUPOBATDH
OCHOBHBIE€ TIOJIOKEHUS, BBIBOJBL, (POPMYIUPOBKH, OOOOIIEHMS, MOMeYaTh Ba)KHBIE MBICIH,
BBLACJIATH KIIFOYCBLIC CJIOBA, TCPMUHBI.

4. 3HaKOMCTBO C OCHOBHOM W JOTMOJHUTEIBHON JIMTEpPaTypOu, BKJIIOYAs CIPABOYHBIC
W3/1aHus, 3apyOeKHbIE HMCTOYHHKH, KOHCIEKT OCHOBHBIX IOJIO)KEHHM, TEPMHUHOB, CBEIICHHH,
TpeOyIomMXCs A 3allOMUHAHMS U SBJISIOUIMXCS OCHOBOIOJATraloImKMMuU B 3T0i Teme. PaboTta ¢
KOHCIICKTOM HGKHHﬁ, IMOArOoTOBKA OTBECTOB K KOHTPOJIbHBIM BOITPOCAM.

5. Ecnium caMmocTtosTenbHO HE ymaeTcs pa3oOparbCs B Marepuaie, HEeoOXOIUMO
chopMyIHpOBaTh BOMPOCHL. OTMETUTh MaTepuall, KOTOPBIA BBI3BIBACT TPYAHOCTH W 3a1aTh HX
MIPEToAaBaTeNI0 Ha KOHCYIbTAIIUH, JIJA0OPATOPHOM I MTPAKTHYECKOM 3aHSTHH.

6. CamocrosiTenpHass paboOTa CTYICHTOB SIBISIETCS OJHOW W3 BaXHBIX (HOpM ydeOHOTrO
rpolecca, CrocoOCTBYIONUX MPUOOPETEHUIO ITTyOOKHX 3HAHMM, TBEPABIX HABBIKOB U yYMEHUH,
Pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEN CTYICHTOB.

7. OcHoBHOH (OPMOIT CaMOCTOSTENbHON pabOTHI SIBIAIOTCS MOATOTOBKA K JIAOOPATOPHBIM
paboTaM Il OYHOTO OTIEJIEHHS M KOHTPOJbHBIE PalOThI Ul 3a0YHOTO OTIENIEHHUS, KOTOphIE
SIBIISIOTCS BaXXHOW (DOPMOI CcaMOCTOSITENbHOM paboThl, MO3BOJSIONICH OOBEKTHUBHO OIICHUTH
3HAaHUA, IIOTYYCHHBIC CTYACHTAMU II0 JAaHHOMY pa3gciay, MW CBOCBPECMCHHO OpPraHu30BaTb
JOTIOJTHUTEIBHYIO paboTY, €CIM ATH 3HAHUS HEYIOBICTBOPUTEIbHBI.

8. Ilpm momroroBke K 3a4eTy HEOOXOIWMO OpPHUEHTHUPOBATHCS HA KOHCHEKTHI JICKIUH W
MPAKTHYECKUX 3aHATUHN, P HEOOXOAMMOCTH CIIEAyeT OOpaTUThCS K PEKOMEHIyeMON OCHOBHOM
U JIONOJHUTEIBHON JIUTEpaType, BKIIOYAs CIpaBOYHbIE JuTeparypy. s yriayOsieHus 3HaHUN
HCIIONB30BaTh HOBYIO Y4eOHO-METOUUECKYI0, HAyYHO-TEXHUYECKYIO U CIIPaBOUYHO-HOPMATUBHYIO
JUTEPATypa, a TAKKe MyOIMKAIIUU B TIEPUONICCKON TTeUaT, CIIPaBOYHbIC MHTEPHET-CANUTHI U T.II.

11. [lepeueHp MHPOPMALTMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBIX MPU OCYIIECTBIECHUU
00pa30BaTEILHOTO MpoLecca MO AUCIUIIMHE

11.1.  TlepeyeHbp HMHPOPMALMOHHBIX TEXHOJIOTUH, HWCHOJB3YEMBIX MPU OCYIIECTBICHUH
00pa30BaTENILHOIO IIpolecca

Ne HanmeHnoBanue Tema WudopmManmoHHbIe TEXHOJIOTHH Crenenp
/1 | pa3ziena JUCIUTUTHHBL o0ecrieueHHOCTH
(%)
1 | Crpoenne tBepabix |Ctpoenue BemecTBa|Cnaiia-npeseHranus «OCHOBBI 100
BEIIIECTB XUMHYECKOTO
MaTepUalOBEICHUA», 4. 1.
2 | CrpoeHue TBEpABIX OCHOBBI Crnatig-npeseHranust « OCHOBBI 100
BEIIIECTB TEPMOJMHAMUKH |XMMHYECKOTO
TETEPOTeHHBIX  |MaTepHUATOBEACHISY, 9.2.
MIPOLIECCOB
3 Heopranunueckue MeTaiutel 1 Crnaiia-npesenranus « OCHOBBI 100
MeTaJUTHYEeCKHUe METAJUTMYECKHE  |XHUMHUYECKOTO

MaTcpualbl CIIITaBbI MaTCepUaIOBCACHUS», q.3.
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4 Heopraunueckue Heopraunueckue |Cnaiin-npesenranus « OCHOBBI 100
HEMETAUTHIECKAE | HEMETAJUIMYECKUE |XHMHUYECKOTO
MaTepHabI MaTepHabI MaTepHanoBeleHUs», 4.4.
5 Heopraanueckune Heopraamueckne |Cnaiig-npeseHranust « OCHOBBI 100
HEMETAUTMYECKHE | BSDKYILME BEIIECTBA [XUMUUECKOTO
MaTepHabl MaTepHalIoBEeIECHUS», 4.5.
6 Oprannueckue CrpykTypa u Craiin-npeszenTanust «OCHOBBI 100
HOJIMMEPHI ¢uzuKo- XMMHUYECKOTO
XHUMHUYECKHUE MaTepHaioBeIeHUs», 4.0.
CBOMCTBa
OpraHOIOJIMMEPOB

11.2. HepequL MporpaMmMHOIO O6€CH€‘-ICHI/I$I, HCIIOJIB3YEMOT'O ITPU OCYIICCTBJICHUN
06p330BaT€HBHOFO nmponecca — HE UCIMOJIb3YHOTCA.

11.3. [lepevens MHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

HNudopmanimonHo-0MO0IMOTEUHBIE CHCTEMBI

HaumenoBanue UBC DNeKTpOHHBIN aipec pecypca

HayuHas 371eKTpoHHast OuOIHOTEKa http://elibrary.ru/defaultx.asp?

DnekTpoHHas oubnuoreunas cucrema IPRbooks http://www.iprbookshop.ru/

Hayuno-texumnueckast oubmmoreka MI'CY http://www.mgsu.ru/resources/Biblioteka/

12. Onucanue MaTepuatbHO-TEXHUIECKON 0a3bl, HEOOXOIUMOM IS OCYIIECTBICHUS
00pa3zoBaTeIbHOTO MPOIlEcca MO JUCIUTIIIHHE

VYuebHble 3aHATHA [0 JUCHUIUIMHE «XUMHUSL B CTPOUTENILCTBE» MPOBOJSATCS B
CIIEYIOMMX OOOPYAOBaHHBIX Y4EeOHBIX KaOWHETaX, OCHAIEHHBIX COOTBETCTBYIOIINM
000pyOBaHUEM U MPOTPaMMHBIM 00€CTIeYeHUEM:

Ne Bun yuebHoro 3ansTus HaunmenoBanue o0opynoBaHust Ne u HaumeHoBaHue
/n 000pyIOBaHHBIX YIEOHBIX
KaOHMHETOB, 00BEKTOB I
MPOBEACHHS

MPAKTHYECKUX U
71a00PaTOPHBIX 3AHITHH

1 2 3 4

Aynuropun / ayAUTOpUSI
JUTSL IPOBEICHUST 3aHATHIHA

CraigoHapHbie / MOOUIIBHBIE
JIEKIIMOHHOI'O THUIIA B

1 Jlexum (nepeHocHbIE) HAOOPEI
COOTBETCTBHUH C
JIEMOHCTPAIHIOHHOTO 000PYIOBaHUS
nepevyHeM ayJUTOPHOTO
dbonma
Aynuropun / ayguTopus
JUISl IPOBEACHUS 3aHATHHA
MoOwmibHEIE (TIepEeHOCHBIE) HA0OPHI CEMUHAPCKOTO THIIA B
2 [IpakTrueckue 3aHITHA

COOTBETCTBUU C
MEPEeYHEM ayIUTOPHOTO
dorma

ACMOHCTPALIMOHHOTO O60py,Z[OBaHI/IH
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PH-metp cranmonapusiii Santorios PR- 742 KMK, 737 KMK, 736

KMK, 739 KMK, 734
KMK, 740 KMK,
Jlaboparopus "Xumun"

11P11, nepememnnBaroriee yCTpOHCTBO
LS-210, ciekrpodoromerp CD-2000,
mkad cymmibhbii LF-25/350-VS,
meub Mydensaas LF-7/13-G2,
axkBaauctwisitop 119 10.

3 JlaGopaTtopHbie 3aHATHA

[Iporpamma  coctaBieHa B COOTBETCTBMM ¢  TpeOoBaHusiMu  DeneparbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa BBICHIETO MPO(ECCHOHATBHOTO 00pa30BaHMUS C
y4eTOM pPEKOMEHJAllMid TPUMEPHOH OCHOBHOW 00pa3oBaTEeNIbHOW MPOTPaMMBbl  BBICIIETO
npodeccuonanbHoro obpazoBanus mo crenuanbHocTH 08.03.01 «CtpoutenbeTBo» (YypOBEHB
OakanaBpuara).



