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1. Heab ocBOEHUS TUCHHUILTAHBI

]_IGJ'IBIO OCBOCHUA AUCHUIIIINHBI <<MaTepI/IaJIOBeZ[eHI/Ie TYTOIUIaBKUX HCMCETAJINIMYCCKUX U

CUJIMKATHBIX MaTCpHUaJIOB»

SABJIACTCA

OBJIAICHUC 3HAHUAMHU OCHOBHBIX TCOPETUYCCKUX

HOJIO)KCHI/II;'I, JCXKalux B OCHOBC IMPOCKTHPOBAHUA COCTABOB MW TCXHOJOTHMU MOJYUCHUS
Pa3IUYHBIX TYI'OIUIABKUX HEMCTAIUIMYCCKUX W CHIIMKATHBIX MAaTCpHAJIOB — KEPAMUKH, IEMCHTA,

CTCKJIa 1 CUTAJLJIIOB.

2. IlepeyeHb MIaHMpPYeMbIX Pe3yJbTATOB OO0y4YeHUS MO AMCHHUILIMHE (MOAYJIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU O0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

K Kon
Kommnerenust o OCHOBHBIC MTOKa3aTeIM OCBOSHUS (ITOKA3aTeNId | TIOKa3aTens
KOMITETEHIIUHU
mo ®I'OC JIOCTKECHHS Pe3yIbTaTa) OCBOCHUS
o ®I'oC

Vcnonp30BaTh 3HAHUSA O IIK-3 3HaeT TeopeTHYECKHE OCHOBBI HCIIOJIb30BaHUS 31

CTPOCHUH BEIECTBA, 3HaHUI O  CTPOEHHMM  BEIIECTBa,  IPHUPOE,

MIPUPOJIE, XUMUUECKOH XMMHYECKOll  CBS3M B pa3IMYHBIX  KJaccax

CBS3U B Pa3IIMUHBIX XMMUYECKUX COCIUHEHUH ISl MOHUMaHMUA CBOWCTB

KJIaccax XUMHYECKHX MaTepHajioB M MeXaHH3Ma XUMHYECKUX IPOIECCOB,

COCTUHEHUH s NPOTEKAIOIMX B OKPYXKalOlleM MHpe B o0nacTu

MTOHUMAaHHs CBOUCTB MaTEpUATIOBEJCHHSI TYTOIUIABKUX HEMETAIUIMYECKHX

MaTepHUaoB U U CUJIMKATHBIX MaTEpUAJIOB

MEXaHU3Ma XUMHYECKUX YMeer HcIONB30BaTh 3HAaHWS O  CTPOCHHH V1

IIPOLIECCOB, BEIIECTBA, MPHUPOJE, XUMHYECKOM CBS3H B

MIPOTEKAIOIIUX B Pa3IMYHBIX KJIaccaxX XMMHYECKHX COCAMHEHWH Ui

OKpYy’KarouieM MUpe MOHMMAHHS CBOWCTB MAaTE€pUAIOB U MEXaHU3Ma
XMMHUYECKMX  IIPOLIECCOB,  NPOTEKAIOUIMX B
OKpY’KalollleM MHupe B 00JacTH MaTepHaJoBeICHUS
TYTOIUIABKUX HEMETATIMUECKHX U CHIMKAaTHBIX
MaTepHaJIOB
HMmeer HaBBIKM HCIOJB30BAaHUS 3HAHUU O H1
CTPOCHUH BEIIEeCTBA, IPUPOJAE, XUMHUIECKOH CBA3H B
Pa3IUYHBIX KJIACCAX XMMHYECKHUX COCAWHEHMH IUIs
NOHUMAaHHSA CBOMCTB MAaTepHAIOB M MeEXaHU3Ma
XUMHYECKMX  MPOLECCOB,  NPOTEKAOUNX B
OKpYXKaIOIIeM MHpE B OOJIACTH MaTepHaJIOBEICHUS
TYTOIJIABKUX HEMETAIIMYECKUX U CHIMKAaTHBIX
MaTepHUaoB

[InanupoBaTh 1 [1K-21 3HaeT TEOpPETHUYECKHE OCHOBBI IUIAHUPOBAHMS U 32

MIPOBOANTH (PU3NUECKHE MPOBEACHUS (du3nUeCcKUX u XUMHYECKHX

1 XUMHUYECKHE 9KCIEPUMEHTOB o MaTepHaJIOBEICHUIO

SKCHEPUMEHTHI, TYTOIJIABKUX HEMETATIMYECKHX U CHIMKATHBIX

MIPOBOJIUTH 00pPabOTKY MaTepHasoB, TEOpPEeTHYEeCKOe  INPOBEICHUE

HX pPe3yJIbTaTOB U 00paboTkM WX pe3yJlbTaTOB U  OLECHHUBaHHE

OIICHUBATh MOTPEIIHOCTH, MaTeMaTHYeCKOe MOJCIUPOBaHNE

MOTPELIHOCTH, (pu3MUECKUX ¥ XMMHYECKUX IIPOLECCOB M SBIICHUH,

MaTeMaTH4ECKU BBIJIBIDKEHUE TUIOTE3 U YCTAHOBIIEHHE T'PAaHULIBI X

MOJIENIUPOBATh NPUMEHEHHUsT B OO0JIaCTM  MaTepHajoBe/CHMs

¢dusnyeckne u TYTOIJIaBKUX HEMETAIIMUYECKUX U CHIMKAaTHBIX

XMMHYECKHE IPOLECCHI MaTepHuaoB

U SIBJICHUS, BBIIBUTaTh YMeer peanu3oBaTh U OpraHU30BaTh IIAHUPOBAHHE V2

TUIIOTE3bI U
YCTaHaBJIMBATH I'PAHUIIbI
X MPUMEHCHUA

U TpOBEICHHE  (PU3MYECKUX W  XUMHYCCKHX
9KCIEPUMEHTOB 1o MaTepUallOBEICHHIO
TYTOIUIaBKUX HEMETANIMYCCKHUX W CHIMKATHBIX
MaTepuaos, TEOpPETHYECKOE  TPOBE/ICHHE
00paboTKM WX  pe3yabTaTOB W  OILIEHWBaHUE
MOTPEIIHOCTA, MAaTeMaTHYECKOe MOICINPOBAHKE

(1)I/ISI/I‘I€CKI/IX N XUMHUYECKUX TPOIECCOB U HBHGHI/Iﬁ,
BBIIBMIKCHHUC T'UIIOTE3 U YCTAHOBJICHUC I'PAHUIBI UX




Komnerenmnus
o ®I'OC

Kon
KOMIIETEHIINHT
o ®I'OC

OCHOBHBIC ITOKA3aTEIN OCBOCHUS (TIOKa3aTEIH
TIOCTHKCHHS PE3yJIbTaTa)

Kon
MoKa3aTeiIst
OCBOEHUS

NpUMEHeHHsT B 00JlaCTH  MaTepUajoBe/ICHHS
TYrOIUIaBKUX HEMETAUIMYECKUX ¢  CHIUKATHBIX
MaTepuaoB,

HMmeer HaBBIKM YYEHOTO M HWHXXEHEpa npu
IUIAHUPOBAaHUU ¥ TPOBENCHHN (HU3MUECKUX W
XUMHUYECKUX 9KCTIIEPHMEHTOB 1o
MaTepraNOBEACHHUIO TYTOIUIaBKUX HEMETAITHIECKUX
U CWIMKaTHBIX  MaTepUalioB,  TEOPETHUECKOE
npoBeZieHue  00paOOTKM WX  Pe3yJNbTaTOB U
OLICHUBaHUE MOTPEIIHOCTH, MaTeMaTHYeCKoe
MOJICTIMPOBaHNEe  (DU3UYECKUX W XUMHYECKUX
MPOIIECCOB M SBICHUH, BBIABWKEHHE THUIOTE3 U
YCTaHOBJICHHE TPAaHUIIBl UX NPUMEHEHUs B 00JIacTH
MaTepuaNoBEACHHUS TYTOIUIABKUX HEMETATHIECKUX
Y CHJIMKaTHBIX MaTepUasIoB,

H2

Cnoco0eH HCII0JIb30BaTh
3HaHWE CBOMCTB
XMMHYECKHX DJIEMEHTOB,
COEIMHEHUH U
MaTepHuaIoB Ha UX
OCHOBE IS PEIICHUS
3a7a4
po¢heCCHOHATBHOMI
JIeITEIbHOCTH

[1K-23

3HaeT TpaKTUYECKUEC OCHOBHI  HCIOJIB30BaHUS
3HaHUSA  CBOMCTB  XHMHYECKHX  DJICMCHTOB,
COCIMHCHUA W MAaTepuajioB Ha HX OCHOBE I
perieHus 3a1a4 Mpo(eCCHOHANBHON ACATEIFHOCTH B
obnacTi CTpoeHHsT MHOTO(a3HbIX CHJIMKATHBIX W
TYrOIUIaBKUX  MAaTepHajoB;  BBICOKOJIUCIICPCHOTO
COCTOSAHHSA CHJIMKATHBIX W JPYIUX TYTOIIJIaBKUX
MaTepuasoB; CIIEKaHHsl, er0 MEXaHU3MOB; OIHCAHMs
TBepAO(a3HbIX PEAKUU KUHETUKH C IOMOIIBIO
Ppa3JIMIHbIX MOL[eﬂeﬁ; AuarpamMmbl COCTOSHHA
Ba)KHEHIIHX CHJIMKATHBIX, ATOMUHATHBIX,
(docdaTHEIX M APYTHMX CHCTEM; XapaKTePUCTHKA
COCIIMHECHUH, 00pa3yIoIUXCs B 9TUX CUCTEMAX.

33

YMeeT HCIIOIB30BaTh 3HAHUS CBOMCTB XHMHYECKHX
3JICMCHTOB, COC,I[I/IHGHI/Iﬁ U MarepuajioB Ha HX
OCHOBC JJid pCHICHUA 3adad HpO(I)eCCHOHaHLHOﬁ
JACATCIBHOCTHU mo MCTOJUKEC pa6OTBI C
JuarpaMmmaMiu  COCTOAHHUA CHJIIMKATHBIX W JPYTIux
CHUCTEM JUIA peuicHuA MMPaKTUYCCKUX 3aJ1a4
CUJIMKATHOM TCXHOJIOTHH, BbI60pa OIITUMAJIBHBIX
COCTaBOB TCXHHUYCCKUX MIPOAYKTOB; OLICHKHU
napamMeTpoB (1)I/ISI/IKO'XI/IMI/I‘IGCKI/IX IPpO1ECCOB

y3

HmeeT HABBIKH CBOOOIHOIO BJIaJIEHUS METOIUKON
paboTHI ¢ AMArpaMMaMU COCTOSTHHS;
TEOPETHICCKIUMH OCHOBAMH IIPOIIECCOB CHHTE3a
CUJIMKATOB, BKJIFOYAs 3HAHUS UX MEXAHHM3MA,
KHHETHKH M BIUSHHUS OCHOBHBIX TEXHOJOIHYECKHX
nmapaMeTPOB Ha MX HAIPABICHHUE, CKOPOCTh U
CTETNIeHb 3aBEPIIEHHOCTH MIPH UCTIOJIB30BaHUN
3HAHHUS CBOMCTB XUMUYECKUX DJIEMEHTOB,
COeIMHEHUH 1 MaTepUalioB HA UX OCHOBE JJIsI
penieHus 3a1a4 npo(eccHOHAIBHON IeATENbHOCTH. .

H3

3.Yka3anue MecTa AUCHUILUIMHBI (MOYJs) B CTPYKTYpe 00pa3oBaTeIbHOi

NPOrpamMmbl

ZII/ICHI/IHJ'H/IHa «MaTepI/IaJ'IOBe)IeHI/Ie TYroIUIaBKUX HEMCTAJUIMYCCKUX W CHUJIMKATHBIX

MaTCpraJIOB» OTHOCHUTCA K BapHaTHBHOﬁ

YaCTH MATEMAaTUYCCKOTO CCTCCTBCHHOHAYYHOI'O

IIUKJIa OCHOBHOM NpodecCHOoHaIbHON 00pa30BaTelbHOM porpaMMel 1o Hanpasiernto 18.03.01
« XMMHUYECKas TEXHOJIOTHSDY




Tpebosanusi K 6X0OOHbIM 3HAHUAM, YMEHUSIM U GLAOEHUAM CIYOEHMO8.

Jns u3ydeHus AUCHMIUIMHBI «MarepuanoBeIeHMEe TYTOIUIABKMX HEMETAJUIMYECKUX M
CHWJIMKATHBIX MaTepUATIOB» HEOOXOIuUM psia TpeOOBaHHW K BXOJHBIM 3HAaHUSM, YMCHHSM U
KOMIIETEHLIUAM CTYAEHTOB.

CTyaeHT N0MKeH:

3HAMb!

- KPHUCTaJUIOXMMHUYECKHE TIPUHLUINBI CTPOEHUs BELIECTB B KOHIECHCHPOBAHHOM
COCTOSIHUM,

- OCOOCHHOCTH KPUCTALITUYECKOTO COCTOSIHHSI TYTOIUIABKMX HEMETaUIMYECKUX |
CUJIMKATHBIX MAaTE€PUAJIOB U MIPUPOAY XUMHUECKUX CBSI3E€H B HUX;

- TIpaBWwia TOCTPOCHUS HWOHHBIX KPUCTAJUIOB; TBEPABIE pPAaCTBOPBI, CTPYKTYPY
TYTOIUIaBKMX TPOCTBIX W CIIOXKHBIX OKCHIIOB, KapOWIIOB, HUTPUIOB M JPYTrUX OWHAPHBIX
COEMHEHUI; CTPOEHUE PACILJIABOB;

- (haKkTOPBI, BAUSIOIINE Ha CTPYKTYPY PACILIaBOB; MPOIECCHI IJIABJICHUS U CTEKJIIOBAHHUSI;

- 0COOEHHOCTHU CTEKI000Pa3HOTO COCTOSIHHSI; CTPOCHUE CHITMKATHBIX CTEKOJT,

- cTpoeHue MHOTO(a3HBIX CHIIMKATHBIX U TYTOIUIABKUX MaTEepPHAIIOB;

- BBICOKOJMCIIEPCHOE COCTOSTHUE CHJIMKATHBIX U APYTUX TYTOIUIABKUX MATEPUAIIOB;

- CTPOCHHUE KOJUIOUIHBIX (hOPM KPEMHE3EMa U I'elieii KpEMHHUEBOW KHCIIOTHI,

- KOAryJSILUOHHBIE, KOHACHCAIIMOHHBIE U KPUCTAIUIN3ALMOHHBIE CTPYKTYPHI;

- TIOBEPXHOCTHO-aKTUBHBIC BEIIECTBA; IOBEPXHOCTHBIC SBIEHUS, TBepAoda3HbIe
MPOLIECCHI C YYACTHEM TYTOIUIABKUX HEMETAIUINYECKUX U CHIIMKATHBIX MAaTEPUAJIOB;

- CIIGKaHWE, €ro MEeXaHW3MbI, TBepAo(a3HbIE pEaKlMH, OMHUCAaHUE HMX KHHETUKH C
MMOMOUIBIO PA3JIMYHBIX MOJICIICH;

- (hakTOPBI, BAUSAIOIINE HA TPOTEKAaHNE TBEPAO(a3HBIX MPOIECCOB;

- (ha3oBBIC paBHOBECHS U THATPAMMEBI COCTOSIHHUSI CHCTEMBI; TOJIMMOP(hH3M;

- IIpaBUjIa YTEHUS TUArpaMM COCTOSIHUA IBYX- U TPEXKOMIIOHEHTHEIX CUCTEM;

- JMarpamMMmbl COCTOSIHHSI BRKHEHIIMX CHIJIMKATHBIX, AIOMUHATHBIX, (OoCchaTHBIX W
JIPYTUX CUCTEM; XapaKTePUCTHKA COSAMHEHUN, 00Pa3yIOMIUXCs B 3TUX CHCTEMaX.

ymems.

- HCTOJb30BaTh METOAUKHU PaOOTHI C JUArpaMMaMK COCTOSIHUS CUITMKATHBIX U JPYTUX
CHCTEM JIJISl PELICHUS TPAKTUYECKHUX 3a7a4 CUIIMKATHON TEXHOJIOTHH,

- BBIOMpaTh ONTHUMAJIbHBIE COCTABBl TEXHUYECKUX MPOTYKTOB;

- OIICHUBATH MapaMeTpbl PU3UKO-XUMUUYECKUX TTPOIIECCOB

enaoemsn:

- CcBOOOAHO METOAMKOMN pabOTHI C JUArPaMMaMH COCTOSIHUS,

- TEOPETUYECKUMHU OCHOBAMHU IIPOLIECCOB CUHTE3a CUIMKATOB, BKIIOYAs 3HAHUA UX
MEXaHW3Ma, KHHETUKH U BIIUSTHASI OCHOBHBIX TEXHOJOTHYECKUX MMAPAMETPOB HA UX
HaIpaBJIEHUE, CKOPOCTh U CTEIEHD 3aBEPLIEHHOCTH.

- HaBBIKaMU PabOTHI C TPEXKOMIIOHEHTHBIMH JIHarpaMMaMu COCTOSIHUS |

- HaBBIKAMHU pPELICHUs NPAKTUUYECKUX 3a11a4 C UCITOJIb30BAHUEM TPEXKOMITOHEHTHBIX
JHarpaMm

W3yvenuto aucumiuimabl « MaTepraloBeIcHUE TYTOINIABKUX HEMETAJUIMYECKUX U
CHJIMKATHBIX MATEPUAIIOBY» MPEIIECTBYET KOMITICKC JUCIUILTUH Kak 00111e00pa3oBaTeIbHbIX, TaK U
00IIIeTEeXHMYECKIX, TaKuX Kak «OO0Ias 1 HeopraHuIecKast XUMIS», K AHAUTATHYECKAst XUMUS U HU3HKO-
XUMHUYECKHE METO/IbI aHanm3a 4.1», u ap. Kpome 3Toro 4reHue JeKiui oCymecTBIsSeTCs
MAPAUIENIBHO C U3YYEHUEM «AHATUTHYECKAs XUMUS U HU3UKO-XUMHUUECKUE METO/bI aHANIN3a 4.2,
«QKoyoTUSI», U Ap. IO O4YHOI Popme 00yUeHHUS .

Hucuunimba «MarepruanoBeieHUE TYrOIUIABKUX HEMETAJUIMYECKUX W CHIIMKATHBIX
MAaTepHUAJIOBY SIBJIIETCS MPEAIIECTBYIOMIEH ISl CIEAYIOMHUX CHEHHAIbHBIX JAUCUUIUIAH:
«CnenuanpHas XMMUYECKass TEXHOJOTHS BXKYIIMX MaTepuanoB», «CrenuajibHas XUMHYECKas
TEXHOJIOTHsI TOHKOU U CTPOUTENIbHOM KepaMukm», «CrenuanbHas XUMHUECKask TEXHOJOTHS CTEKIIa.



4 O0beM IMCHUIIMHBI (MOAYJISI) B 3a4eTHBIX eIMHHUIAX C YKA3aHHEM KOJMYeCTBA
aKa/JleMUYeCKHUX WJIH ACTPOHOMHMYECKHUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYIO
padoTy o0y4aromuxcs ¢ npenoaasaresieM (10 BUIaM y4eOHBIX 3aHATHIA) U HA
CaMOCTOSITEJILHYIO PA0OTYy 00y4aromuXxcs

OO0mast TpyA0EMKOCTh AUCHUILIMHBI COCTaBIsAeT 5 3aueTHbIX eaunul 180 akam.yacos.
Cmpykmypa oucyuniutbol.

®dopma 00y4yeHHS - OuHas

Bunsl yaeGHOH paboTHI, BKITIOYas
CaMOCTOSTENTFHYIO padoTy 00ydJaromuxcs u
TPYIOEMKOCTH (B dacax) DopMbL
TEKyILETro
g KonTakTHas pabota ¢ 00y4yaromumMucs KOHTPOJIA
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BBenenue.
Konnoksuym
1 Xumudeckasi CBsi3b 4 1-4 4 - - - - 10 Nol y
B CHJIMKATAaX. B
2 Cunukartsl B Komnoksuym
Pa3IUYHBIX Nel
arperatHbIX 4 5.8 4 8 24
COCTOSTHHSIX
JHEpreTUyecKas
noacucremsl XTC.
3 VYueHnue o Gpa3oBbIX KomnoxBuym
y
PaBHOBECHSIX H Ne2
JMarpaMMBbl
COCTOSTHUS 4 9-12 4 - 8 - - 34
CUITHKATHBIX
CUCTEM
4, Teopernueckue Komnoksuym
OCHOBBI IIPOLIECCOB, Ne3
MPOTEKAIOIIUX MPH
CHHTE3€
4 13-16 4 8 8 28
CHJIMKATHBIX
Apyrux
TYTOIUIaBKUX
MaTepuagoB
Bceeo 3a 4cemecmp 16 16 16 - 36 96 9K3aAMEH

5. Coaepxanue JUCUMIIMHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE N0 TeMaM (pa3jiesam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBa aKaJeMHYeCKHX YacoB M BH/I0B
Y4eOHBIX 3aHATHH



5.1. Cooepatcanue 1eKYUOHHBIX 3AHAMUL
Ouynas gpopma odyuenus
Koun-
No | HaumeHoBaHue pazaena BO
Tema u conepxkaHue 3aHATUA
/Tl | JACIUTUIAHBI (MOYJIs) aKa.
4acoB
1 Bgenenne. Xumuueckas Beenenue. Buabl xumudeckux cBsizeit. KoBaneHTHast CBSI3b.
CBSI3b B CHJIMKATAX. HouHast cBsi3b. MeXxaHU3Mbl 00pa30BaHMsI XUMHUECKHUX CBA3EH. 4
Xumuueckas cBszb Si-O u Si-O-Si. Xumuueckas CBsI3b METAIJIOB B
CHJIMKATaX M OKCHJIaX.
2 | Cunukatsl B pa3IHIHBIX CHHKaThl B KPUCTAIIHYECKOM cOCTOSTHIUH. OCOOEHHOCTH
arperaTHpIX COCTOSIHUSIX . | KPHCTAJUIMYECKOTO COCTOsIHUSA BelecTBa. CTpyKTypa
KPHCTAJUTUUECKUX CHITMKATOB. CTPYKTypHas KilaccuprKanus
CHJIMKATOB MO THUIY KPEMHEKHCIOPOAHOIO MOTHBA. PacriaBel
curkatoB OCOOEHHOCTH KHUIKOTO COCTOSIHUS BelllecTBa. Teopuu 4
CTpoeHHs KUAKOCTH. OCOOEHHOCTH CHUITUKATHBIX PACILIABOB.
CI/IJ'II/IKaTbI B BBICOKOJUCIIEPCHOM COCTOSAHUU. AI'peFaTI/IBHa)I
yCTOfI‘IHBOCTb 1 KoaryJjaanusd CUJIMKATHBIX B CHJIMKATHBIX
JUCTIEPCHBIX cucTeMax. CTpyKTypHO-MeXaHHYECKHe CBOMCTRA
CUJIMKATHBIX BBICOKOJUCTIEPCHBIX CUCTEM.
3 | YVuenue o pa3oBbIxX [paBuiio ¢a3 ['ud6ca u ero mpuMeHeHUE PH padoTe C
PpaBHOBECHUAX U JuarpaMmmamMu COCTOSTHUA. MeTOI[bI TMOCTPOCHUA JUuarpaMmm
JuarpaMmbl COCTOSTHHUA COCTOsIHUA. Z[I/Ial"paMMI)I COCTOsSIHUS OAHOKOMIIOHCHTHBIX CUCTEM.
CHJIMKATHBIX CHCTEM OCHOBHbBIE THIIBI TUATPAMM, SJIEMEHTBI UX CTPOCHUSI U MPABUIIA
pabotsl ¢ HuMU. [IpaBuUiIo pelYara U ero MpUMEHEHHE JUTs 4
KOJIMYECTBEHHBIX PACUETOB B IBYXKOMIIOHEHTHBIX CUCTEMAX.
JlrarpaMMbl COCTOSIHUSI TPEXKOMITOHEHTHBIX cHCTeM. OCHOBHbIC
THUIIBI IMATPAMM, JIEMEHTBI UX CTPOSHHUS M TpaBuiia paboThI ¢
HUMU.
4 | TeopeTudeckue OCHOBBI TBepaodasHbie peakuuu U UX KiIacCUpUKaIus.
MPOIIECCOB, MpoTekaoux | TepmoauHaMuka TBepaodasHbIx peakunii. Criekanue. CyIHOCTS,
Py CUHTE3€ CUJIMKATHBIX MPU3HAKWU U JIBHXKYIIAasd CUJIa MpoI1ecca CriCKaHuA. BI/I)II)I CIICKaHUA.
U JPYTUX TYTOILUIABKUX Mexanusm TBepaodazoBoro cnekanus o Openkento u [Tunecy,
MaTepuasioB [TnaBnenue. [1naBnenue kak (ha3oBbIi Mepexo MEPBOTO poaa. 4
Pekpucramnuzanus. CyliHOCTb, MPU3HAKH U BUKYIIAs CHIIA
nporecca peKpucTamin3aiuy. [lepBudHas 1 BTOpUYHAS
pekpucraium3aiys. MexaHu3M ¥ KHHETHKA [poliecca
peKpHUCTAIUIH3AIHH.
5.2. Ilepeuenv nabopamopmwiii 3aHamuti—
Ounas hopma o0yueHwUsI
Koin-Bo
Ne HaunmenoBanue paznena
Tema u conepxkaHue 3aHATUA akaj,.
n/n JTUCIMITIINHBI (MOYJISA)
4acoB
2
CHITMKATBI B PasIHIHBIX OmnpejeneHne BI3KOCTH CTEKIIA 10 METOLY PACTSIKEHUS HUTH. 8
arperaTHbIX COCTOSHMSX . HccrnenoBanne KpUCTAIUTN3AIMOHHON CIIOCOOHOCTH CTEKOI
4 | TeopeTu4ecKue OCHOBBI Onpenenerne K03 HUITIEHTa TEPMUUIECKOTO PACIIUPEHUS
NPOLECCOB, IIPOTCKAOLINUX CHJIMKATHBIX MaTepuasnoB. OnpeseneHne MUKPOTBEPIOCTH
NPU CUHTE3€ CHIIMKATHBIX U CHIIMKATHBIX MATEPHAJIOB 8
JIPYTHX TYTOIUIABKUX
MaTepUaoB
5.3. Ilepeuenv npakmuueckux sauamuu




Ounas popma 0byuenus

Kon-Bo
Ne HaumenoBanue pasznena
Tema u conepxkanue 3aHATUSL aKaj.
n/n JUCLMITIINHBI (MOAYJIA)
4acoB
3 | Yuennue o ¢a3oBeIX WunnBuayansHeIA pa30op IuarpaMM COCTOSHUS IBYX- H
PaBHOBECHSIX U IMarpaMmbl TPEXKOMITIOHEHTHBIX CHCTEM 10 3a/IaHUIO TIPETojaBaTels.
COCTOSIHUSI CHJIMKATHBIX 8
CHCTEM
4 | Teoperuueckue OCHOBBI Onucanye KMHETUKU TBEPA0(ha30BbIX PEAKIMH ¢ TOMOIIBIO
IPOILECCOB, IPOTEKAIOMIUX paznuuHbIX Moselneil. OcoOeHHOCTH peakIuii B TBEPAOM
NIPY CUHTE3€ CHIINKATHBIX U COCTOSIHUM U (paKTOPBI, BIMSIOIINE HA UX CKOPOCTh. Pacuer
IPYTUX TYrOIUIaBKUX KOHCTaHT CKOPOCTH PEaKUi IPH pa3INYHbIX TeMIepaTypax 8
MaTepHalioB 0 MPUBEJCHHBIM 3HAUCHUSM SHEPTUH aKTHBAIMH UL
Pa3IMYHBIX pEaKLHU{ MOTYYCHUS CHIIMKATOB W IIOCTPOCHHUE
3aBUCUMOCTEH KOHCTAHT OT TEMIIepaTyphbl.
5.4. I'pynnosvie xoucyromayuu no Kypcogulm pabomam/Kypcosoim npoeKmam (npu Haiuduu
8bI0EIEHHBIX YACO8 KOHMAKMHOU pabomvl 8 yueOHOM Niane)- He TPETyCMOTPEHBI
5.5. Camocmosmenvhas paboma
Ounas ¢hpopma obyuenus
Koun-Bo
No HaumenoBanue paznena akaj.
Coneprxanue paboTbI
n/m TUCTIMTIITNHBI (MOJTYIIS) 4aCOB
1 Beenenue. Xumuueckas CBS3b Xumuueckas CBSI3b B TYTOIUTABKUX OOpHUaax, KapOumax, 10
B CHJIMKATAX. HUTPHIAX U CHIHIHIAX.
Cunukatsl B pa3iuyHbIX TBépmsre pactBopsl. Jedextsl mo LloTTku u
arperaTHbIX COCTOSHUSIX . Dpenkenro. JneKTpoHHble AedekTsl. Jucnokanuu. BiausHue
ne(eKTOB Ha CBOWCTBA KPUCTAUIMIECKHX Tel. BelecTra B
) CTEKII000pa3HOM cOCTOSTHUU OCcOOEHHOCTH CTEKII000pa3HOTO 24
COCTOSIHMS BelllecTBa. [ umoTesbl cTpoeHus crekna. CBoicTa
CHJIMKAaTHBIX cTéKoI. Kpucrammi3anuonHas ciocOOHOCTh
CHJIMKATHBIX CTEKOJ U METO/BI €€ OTpeeNIeHusI.
VYuenue 0 Gpa3oBbIX Juarpammer cocrostaust cuctem, CaO — SiO,, Na,O — SiO,,
PABHOBECHSIX U TUArPaMMBbl Al, O3 - SiO;. OCO6EHHOCTH ITHX CUCTEM U KpaTKast
COCTOSAHHA CHJIMKATHBIX XapaKTEpHUCTUKA CYHICCTBYIOUINX B HUX COGZ[I/IHGHI/If/'I
CHUCTEM (CI/IHI/IKaTLI HaTpus, MCTaCUJIMKAT KaJIbIlUsd, }IByXKaﬂLHHeBLIﬁ
CHJIMKAT M ero MOJUMOP(U3M, TPEXKAIBIIUEBIA CUITHKAT, 34
3 TJIMHO3EM U €0 PAa3HOBHAHOCTH, MYJUIUT, TIEPUKIIA3,
¢opcrepurt, sHCcTaTHT). ONIpeieNieHne NoCcIeA0BaTEIILHOCTH
(ha30BBIX ITPEBpAIIEHUH B 9THX CUCTEMAaX NPU U3MEHEHUH
TEeMIIepaTypbl. 3HAYEHUE CHCTEM JJIsl XUMHUH ¥ TEXHOJIOTHH
CHJIMKATOB M APYTUX TYTOIUIABKUX COCAUHCHHUI.
Teoperuyeckue OCHOBBI Kpucrammmsanus. O6pa3zoBanue LIEHTPOB
IPOLECCOB, POTEKAIOLINX KPUCTAJUIM3ALMM ¥ POCT KpHCTawIoB. OcoOEHHOCTH U
P CUHTE3€ CUJIMKATHBIX U MCEXaHHU3M TOMOTCHHOTO )4 TrE€TEPOr€HHOr0
JIPYruX TYroIjlaBKHX 3apojslmieoOpa3oBaHusl  HOBOM  (a3sl B pacIiaBax.
MaTepHaloB CKJIOHHOCTh PAacIUIaBOB CHJIMKAaTOB K IIEPEOXJIAXICHUIO. 28
4 MexaHu3M pocTa KpPUCTAJUIOB B CWJIBHO H  ciabo
HepECHIIIEHHBIX pacruiaBax. Ponb nedexron
KPUCTAJUTMYECKOW  PEIIETKH  (JUCIOKALMK) MOPH  pOCTE
KPHUCTAJUIOB. 3aBHCHUMOCTh 4HWcia 00pa3yloumxcs IEHTPOB
KPUCTAJUTU3ALUH U THHEHHOH CKOPOCTH POCTa KPUCTAIIIOB OT
creneHn nepeoxyaxxkaenus. Kpusbie Tammana. 3HaueHue




mpolecca KpUCTaIM3alMd B TEXHOJIOTUU CHJIMKATOB MU €ro
BIIMSTHHUE HA CBOIMCTBA TEXHUYECKUX IPOIYKTOB.
Pexpucrammmszanus. CymHOCTb, MPHU3HAKH U IBIDKYIIAS
CHJIa Ipolecca peKpUCTAIIH3ALMH. [lepBudHas 1 BTOpHIHAS
pexpucTaum3anysi. MexaHn3M 1 KWHETHKa Iporecca
pexpucraum3anuu. Cxema pocTa 3epeH IpH BTOPHIHON
pekpuctaizanuu no bypke. Ponb KpuBH3HBI IOBEPXHOCTH
Ha IPaHUIle COIPUKOCHOBEHUS 3epEeH MIPU PEKPUCTATITU3ALHH.
®DaxTOPBbI, BIUSIONUE HA CKOPOCTh PEKPUCTAIUIM3ALIUY, U €€
BIIHMSIHAE Ha MUKPOCTPYKTYPY U CBONCTBA CHJIMKATHBIX U
JIPYTHX TYTOIUIaBKUX MaTepUanoB. .JluarpaMMbl COCTOSHUS
TPEXKOMIIOHEHTHBIX cHcTeM. OCHOBHBIE THIIBI JUATPaAMM,
9JIEMEHTBI UX CTPOSHHUS U IIpaBHiIa padOTHI C HUMH.

6. IlepeyeHb yueOHO-METOANYECKOT0 00eceYeHHs JIsi CAMOCTOSITEIbHOMH PadoThl
00y4YaKIIHXCS M0 JUCHUILINHE (MOYJII0)

Kypc Bkirouaer B ce0si JeKUMOHHbIE J1a0OpaTOpHbIE M MpakTHYEeCKHe 3aHATusA. B

nmponecce OCBOCHUA NUCHUINUIMHBI MMPEAYCMOTPCHA TAKIXKC CaMOCTOATCIIbHAA pa60Ta CTYJACHTA,
KOTOpas HaIlpaBJICHA HAa U3YYCHHUEC TCOPCTUYCCKOI0 Marcpuaja, a TaKXKXE BBIIIOJIHCHUC 3aHaHHﬁ,
IMMOCTABJICHHBIX NIEPEA CTYACHTAMH Ha J'Ia60paTOpHBIX 3aHATHAX.

I[JI?I IMOJIHOI'0 OCBOCHUWA NUCHUILIMHBI CTYyACHTaAM HCO6XOI{I/IMO BBITIOJITHHUTD CJIICAYIOIINC

NEeNCTBUL:

1.

[TocetuTh Kypc BBOJHBIX JIEKIMH, Ha KOTOpPBIX OyIyT pPacKpbIThl OCHOBHBIE TEMBbI
M3y4aeMON JMCLMIUIMHBIL, [JaHbl PEKOMEHJALMU [0 CaMOCTOSITEIIBHOM IOATOTOBKE,
CIpaBOYHBIE MaTepuasbl JUIsl M3y4eHUs, a TakXKe HWHAUBHAyaJbHbIE 3aJaHUs K
IIPAKTUYECKUM 3aHATUAM. [Ipu npociymmBaHuM JIEKIIMM Kypca, PEKOMEHIYeTCs COCTaBUTh
KPaTKUI KOHCIIEKT JIEKLINHN.

CaMmocTOsTEeNbHO IMOATOTOBUTBCS K  MPOBEAECHUIO KaKIOro J1abopaTopHOIro u
MPAKTUYECKOrO 3aHATHS B TpeOyeMoM oObeMe: HM3Y4YMTh HEOOXOAMMBIH TEOPETHUECKUN
MaTepHal U pelInTh WHAWBUIYyalbHbIe 3ajaHus. [ 6ojee MoJHOro YCBOGHHUs MarepHaia
PEKOMEHAYETCSI COCTaBUTh KPATKUM KOHCHEKT JIEKIUI NpU HM3yYEHUH TEOPETUYECKOTO
MaTepHala B paMKaX cCaMOCTOSITeIbHOW pabOThI.

PemmnTh noctaBieHHbIE 33/1a4U B paMKaxX TEMaTUKH YCTHOTO OIpoca.

B camocTosTensHOM paboTe UCIONb3YIOTCS yueOHbIe MaTepualibl, yKa3aHHbIE B pa3jiene §.

7 ®OH/ OLEHOYHBIX CPEeACTB /ISl POBeeHHs MPOMEKYTOUYHOMH aTTecTAlMH 00yYaroLIUXCsl

7.1.

1o JUCUMILTIMHE (MOXYJII0)

Hepequb KOMIIETEHIIUH C YKa3aHHUEM DTAllOB UX (l)OpMI/IpOBaHI/ISI B IIpOLEeCCC OCBOCHUA

00pa30BaTebHOM MPOrpaMMbl

K Oransl GOpMUPOBAHUS KOMIIETEHIIMH (pa3iesbl TEOPETHIECKOT0 00ydeH s )*
0
KOMHGT:HIII/II/I
o ®I'0C 1 2 3 4
TIK-3 + + + +
IK-21 + +
I1K-23 + + + +




7.2. Onucanue nokasameneu u Kpumepues OYEHUBAHUSL KOMNEMEHYUll HAd pa3IuUYHbIX
IMANAax ux opmMupo8arus, ONUCAHUE WKAT OYEHUBAHUS]
7.2.1.  Onucanue noxazameneu u popm oyeHUBaHUsE KOMNemeHyul

Ounast popma o0ydeHHs

dopma OlleHUBAHUS &
y [TpomeskyToUHas =l
° Texymuii KOHTPONb TTecTaLLs 2o
= TNokasarenu aTTecTal S
= — o [Se] amt E
= OCBOCHUSA ol g ol o E
(o]
= (Koxn = = = s z
et o 0w
= > > = 2
2 noKa3aTes = 5 5 = 5=
= OCBOCHH) = = > Y S 3
5 S ) ) S g
z O = =] =] Q]
o = = =5 T
3 = S S S o
> © °
1 2 3 4 5 6 7
TIK-3 31 + + + + +
Vi + + + + +
H1 + + + + +
32 + + + + +
IK-21 v2 + + + + +
H2 + + + + +
IK-23 33 + +
v3 + + + + +
H3 + +
Hroro + + + + +
7.2.2.0nucanue wkanvl u Kpumepued OYeHUBAHUs 05l NPOGEOEHUs NPOMENCYMOYHOU
ammecmayuu 0dyyarowuxcs no Oucyuniune 8 @opme OK3ameHa Oas CHYOeHmOos,
00yuarWuxcs no 04Hot popme 00yUeHs.
Onenka
[Hoporossrit YrnyOneHHbIH .
Kon [IponBUHYTHIN YpOBEHb
YPOBEHb YPOBEHB
mokKasarejias «2» OCBOCHHA
OCBOCHHS OCBOCHHS
OLICHUBAaHUA (meymoBieTs.)
«3» «@» «5»
(ynoBneTBop.) (xoporto) (oTm9HO)
He 3naer Teopernueckoe OO6yuatomtuiics OO0yyaromuiics riryoboko u
MNporpaMMHBbIC COACpIKaHNE Kypca, TBEPAO 3HACT MPOYHO YCBOWJI
TEOpPETHICCKHE CBSI3aHHOTO C MaTepHai, MPOTPaMMHBIHA MaTepual,
OCHOBBEI HCIIOJIb30BAHUEM CBSI3aHHBIN C CBSI3aHHEIN C
HCIIOJIb30BAaHUA 3HAHUH O CTpOCHUHN HCIIOJIB30BAHUEM HCIIOJIb30BaHNEM 3HAHUH O

3HaHUM O CTPOCHUHU
BeIlleCTBa, MPUPOJIE,
XHUMHYCCKON CBSI3H

COE€IUHEHUH IS
IIOHUMAaHHS CBOMCTB

BeIlleCTBa, MPUPOJIE,
XUMHYECKOH CBSI3H
B Pa3JIMYHBIX

IIOHMMAaHHS CBOMCTB
MaTepuaioB U

3HaHUU O CTPOEHUU
BELLECTBA, IPUPOJE,
XUMHUUYECKOH CBSI3U

COEJIMHEHUH JIIST
MOHUMAHMS CBOMCTB

CTPOEHUU BELIECTBA,
MIPUPOJE, XMMUYECKOI
CBSI3H B PA3IMYHBIX

31 B pa3sjIMYHBIX Kjiaccax B pa3jInYHbIX Kj1accaxX XUMHUYCCKHUX
KJ1accax XUMHNYCCKUX Kj1accax COCIUHCHUM IS
XUMHUYCCKUX COGHHHGHHﬁ JJIA XUMHYCCKUX IMOHUMAaHHS CBOMCTB

MaT€puragioB U MEXaHU3Ma
XUMHUYECKUX MPOIICCCOB,

MaTepraioB U MEXaHHU3Ma MaTepualioB U MPOTCKArUINX B
MEXaHHU3Ma XUMHNYCCKUX MEXaHu3Ma OKpYyXKarouiemM MUupe B
XUMHWYCCKUX Ipo1ECCOB, XUMHYCCKUX obactu

IIPOIECCOB, MMPOTEKAOIINX B IMpo1ECCoB, MaTepUuaJIOBCACHUA
IMPOTCKAIOUINX B OKpYyKaroumem MUupe MMPOTCKAIINX B TYT'OILUTaBKUX

OKpYXKaIolIeM MUpPE

B obOyactu

OKpY’KaIOLIeM MUpe

HCMCTAJIJIMYCCKUX U




B o0act
MaTepPHAIOBEICHHUS
TYTOILUIaBKUX
HEMETAITTHYECKUX U
CHJITMKATHBIX
MaTepuanoB

MaTepHalOBEICHUL
TYTOILTaBKUX
HEMETAJUTNYECKUX U
CHJIMKATHBIX
MaTepHaoB
OCBOEHO YaCTUYHO,
HO €CBTH ITPOOEIBI
CYILLIECTBEHHOT'O
XapakTepa

B oOnactu
MaTepHuaIoBeICHUS
TYTOTIIABKUX
HEMETAIINYCCKUX U
CHUJIUKATHBIX
MaTepHUaJioB
OCBOEH YaCTUYHO,
HO Npo0OeJIbl He
HOCSIT
CYyIIECTBEHHOTO
XapakTepa,
TPaMOTHO H TI0
CYIIECTBY H3JIaraeT
€ro, He JIOITyCKas
CYyIIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha BOTIPOC

CHJIMKATHBIX MAaTepPHAJIOB,
HCUEPIBIBAOLIE,
MIOCIIEA0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €ro
u3jnaraet

Heygepenno, ¢
OoNpIIIMH
3aTpYIHCHUSIMHI
BBITIOJTHSET
MIPaKTUIECKHE
paboOThI, CBA3aHHBIC
C UCTIOJIb30BAaHUEM
3HaHUM O CTPOCHUHU
BEIIECTBA, IPUPOJIE,
XIUMHYECKOH CBSI3H
B Pa3IUYHBIX
KJaccax
XUMHYECKIX
COEIMHEHUH JUIS

Jomyckaet MHOTO
HETOYHOCTCH,
HCITBITHIBACT
3aTpyIHEHUS B
HCIOJIb30BaHUH
3HAHUH O CTPOCHUU
BEILIECTBA, MPUPOJIE,
XHUMHUYECKOM CBS3HU
B Pa3IUYHBIX
KJaccax
XHMHAYECKUX
COEIMHEHU TS
MOHUMAaHMS CBOMCTB
MaTepHuajoB U

[IpaBuibHO
NpPUMEHSIET
TEOPETUYECKUE
MIOJIOKECHUS TIPU
HCIOJIE30BaHUN
3HAHUU O CTPOCHUU
BEIIECTBA, PUPOJIE,
XUMHUYECKOH CBSA3U
B Pa3IMUHBIX
KJaccax
XUMHYCCKHUX
COEIMHEHUH TS
IIOHUMAaHHS CBOMCTB

YmMeer peannzoBaTb
HUCIIOJIb30BaHMI 3HAHUM O
CTPOCHHH BEIIECTBA,
IPUPOJE, XUMUYECKOM
CBSI3U B Pa3IMYHBIX
Kjaccax XUMHYECKHX
COCIUHCHUM 11
TMOHUMAaHMS CBOMCTB
MaTepHaJIOB U MEXaHU3Ma
XUMHUYECKUX MPOLIECCOB,
MPOTEKAIOIINX B
OKpYXarolieM MUpE B

. MeXaHH3Ma MaTepHaoB U
MIOHVMAaHHs CBOMCTB obsactn
XMMHUUYECKHX MeXaHu3Ma
MaTepHajoB U MaTepHaJIOBEACHUS
HPOIIECCOB, XUMHUYECKHX
MeXaHU3Ma TYTOIUIaBKUX
HPOTEKAIOUTNX B MIPOIIECCOB,
XUMHUYECKHX HEMETaJIMUYECKUX U
OKpY’KaloIlleM MHpE | IMPOTEKAIOIINX B
MIPOIIECCOB, CHJIMKATHBIX MaTepPHaoB,
B obnactu OKpYXKaloIeM MHUpe
MPOTEKAIONIUX B CBOOOJTHO CTIpaBIIAETCS C
y1 MaTepHaJOBEACHUS | B 00yacTH o
OKpY’KaloIIeM MHUpe MPUMEHEHNUEM 3HaHUH [T
TYTOIUIaBKUX MaTepuanoBeAeHH
B o0acT BBIOOpA ONTHMAIBHBIX
HEMETAJUTMYECKUX U | TYTOIUIaBKHX
MaTepruaioBEACHUS COCTAaBOB TEXHUYECKUX
CHJIMKATHBIX HEMETAJUNTNYECKUX 1
TYTOIUIaBKUX MIPOJLyKTOB; yMEET
MaTepHaIoB CHJTMKATHBIX
HEMETANTNYECKUX U TIPOBOANTH OLICHKY
nporecce MaTepuaaoB
CHJIMKATHBIX rapameTpoB (hU3UKO-
o0y4eHwU, ,JJIporiecce
MaTepHasoB XUMHYECKHX TPOLIECCOB,
HEYBEPEHHO 00y4eHus,
nporiecce 00y4eHus YETKO CIIPaBJIETCS C
HPUMEHSIET 3TH Hay4IHJIICS
HE HAyYHIICS BOIIPOCAMH U IPYTUMHU
3HAHMS JUIS BBIOOpa | NPUMEHSTh 3TH
ONTUMAJIEHO BUJIAMH [IPUMEHEHUS
OIITUMAJIbHBIX 3HaHMs JJIsE BBIOOpa o
MNPUMEHSTD 3TH 3HaHMH, IPUYEM He
COCTaBOB ONTHUMAJIbHBIX
3HaHUS I BEIOOpa 3aTPYAHAETCS C OTBETOM
TEXHUYECKUX COCTaBOB
ONTHUMAJIBHBIX IIPY BUJOU3MEHEHUT
MIPOAYKTOB, HE TEXHUYECKHUX .
COCTaBOB 3aJJaHu, UCIIOJIb3YET B
JOCTaTOYHO IPOAYKTOB,
TEXHUYECKUX OTBETE MaTepHuai u3
MIPaBUIILHO ONpENENATh OLEHKU
IPOAYKTOB; OLIEHKU JUTEpaTyphl, IPaBUILHO
oIpeeNseT OUEHKH | MapaMeTpoB
napameTpoB 000CHOBBIBAET NPHUHSTOE
rapameTpoB ¢busuKo-
¢usuko- perieHwue.
(uzuxo- XUMHUYECKHUX
XUMHUYECKHX
XMUMHUYECKHX MPOLIECCOB.
HpPOIIECCOB
IIPOLIECCOB
H1 BonpmuncTBO OcHoBHasl yacTb Bnaneer Bce npeaycMmoTpeHHbIe
NPETyCMOTPEHHBIX | 3a/laHHH, HEO0OXOIMMBIMHU MIporpamMMoii 3aanus,




MporpaMMon
00y4JeHusT yaeOHBIX
3aJaHNM,
CBSI3aHHBIX C
HCIIOJIb30BaHUEM
3HaHUH O CTPOCHUHU
BELIECTBA, IPUPOJE,
XHMUYECKOH CBI3H
B pa3IMYHBIX
KJ1accax
XAMUYCCKUX
COEIMHEHUN TS
IIOHUMAaHHS CBONCTB

CBSI3aHHEBIX C
TMOMCKOM HOBBIX
peuieHui B
HCITOJIb30BaHUH
3HAaHUH O CTPOECHUU
BEILECTBA, MPUPOJIE,
XHMHYECKOH CBS3U
B Pa3IUYHBIX
Kjaccax
XAMHYECKUX
COCIUHECHUM 11
MOHUMAaHMS CBOMCTB
MaTepHuajoB U

HaBBIKAMU H
pHEMaMH
BBINOJIHEHHS
MOCTaBJICHHBIX
3aJa4, CBA3aHHBIX C
IIOMCKOM pEIIEeHUI
B HCIOJIb30BAaHUU
3HAHUU O CTPOCHUU
BELIECTBA, IPUPOJE,
XMMHUYECKOU CBA3U
B Pa3IM4YHBIX
KJ1accax
XUMHYECKHX

CBSI3aHHBIC C TTIOMCKOM
pelIeHui TOUCKOM
pelieHuil B
HCITOJIE30BAaHUN 3HAHHUM O
CTPOEHUU BEILECTBA,
MpHUpOJIe, XUMUYECKOM
CBSI3H B Pa3JIMUHBIX
KJIacCaxX XUMHUECKHX
COCIUHECHUM 11
IMOHMMAaHHUS CBOKCTB
MaTepuajoB U MEXaHU3Ma
XUMHUYECKUX MPOLECCOB,
MPOTEKAIOIIHUX B

MaTepuanoB 1 MeXaHH3Ma COCAMHEHUH A OKPY’KaIOIlIeM MHUPE B
MEXaHNn3Ma XMMHYECKUX MOHNMAaHHMS CBOMCTB | obmacTu
XUMHUYECKHX MIPOIIECCOB, MaTepuanoB U MaTepHaIOBEACHUS
MPOLIECCOB, MIPOTEKAIONINX B MEXaHH3Ma TYTOIUTaBKUX
MPOTEKAIONUX B OKpY’KaloIleM MHpE | XUMUYECKHUX HEMETaJINUECKUX U
OKpYy’KalollleM Mupe | B obnacTu MPOLIECCOB, CHJIMKaTHBIX MaTepPHajIoB
B 00JIacTH MaTepHaIOBEICHUS | MPOTEKAIONIUX B BBITIOJTHEHBI, KAYeCTBO UX
MaTepHaJIOBEJICHU | TYTOIUIaBKHUX OKpY’KalOIIeM MHUpE | BBINOJHEHHS OLIEHECHO
TYTOIIIaBKUX HEMETaJUIMYeCKUuX U | B 001acTu YUCIIOM 0aIoB, OJIU3KUM K
HEMETAJUTNUECKUX U | CHIMKATHBIX MaTepuagoBeACHNS | MAKCUMAJIbHOMY:
CHJIMKATHBIX MaTepHaIoB TYTOIUIaBKUX oOyyatomuiics nproodpen
MaTepuaaoB He BBINOJIHEHA, HO HE HEMETAJUTMYECKUX U | HABBIKH yUIEHOTO,
BBITIOJTHEHO, Ha TpeOdyeMoM CHITMKATHBIX TEXHOJIOTa U MHXKEHepa
Ka4ecTBO UX YPOBHE, UMEIOTCS MaTepualos,
BBITIOJTHCHHS rpyObIe omOKH
OLIEHEHO YUCIIOM TIPY BBITIOJIHEHUH
0anIoB, ONU3KUM K | 3aJaHUS
MHHUMAaJIbHOMY.
He 3naer OOyuarommiics Teoperuueckoe Teoperuueckoe
TEOpEeTHYECKHE nMeer coJiep’kaHne Kypca, | TUIAaHUPOBAHUS U
OCHOBBI OrpaHHUYEHHBIE CBSI3aHHOE ¢ | mpoBeneHus1 pU3NUECKUX U
TUTAHUPOBAHUA U 3HaHUS IUIAHUPOBAHUEM M | XUMHYECKUX
MIPOBEICHUS TEOPETUIECKUX MIPOBEICHUEM SKCIEPUMEHTOB I10
(u3nYecKux u OCHOB ¢bu3nueckux U | MaTepUaIOBEIECHUIO
XUMHUYECKHX IUIAaHUPOBAHUS U XUMHUUYECKHX TYTOIUIaBKUX
SKCHEPUMEHTOB [0 | IPOBEICHUS 9KCIEPUMEHTOB MO | HEMETAIJIMYECKUX U
MaTepuaNoBEeACHUIO | (HU3MUYECKUX U MaTepUaIOBEACHUIO | CHIMKATHBIX MAaTepHaJIOB,
TYTOIUIaBKUX XMMHYECKHX TYTOIUIaBKUX TEOpeTHYECKOe
HEMETAJUTMYECKUX U | AKCIICPUMEHTOB [0 | HEMETAUIMYECKUX U | MpoBeJeHne o0paboTKu Nx
CHJIMKATHBIX MaTepHaJIOBEACHUIO | CHIIMKATHBIX Pe3yJIbTaToB U OLICHUBAHHUE
MaTepuaos, TYTOIUIaBKUX MaTepuaos, TIOTPEIIHOCTH,
TEOPETHYECKOE HEMETAIJIMUECKUX U | TEOPETUUECKUM MaTeMaTHYECKOoe

32 MIpOBE/ICHHE CHJTUKATHBIX MIPOBEICHUEM MO/ICINPOBAHNE
00paboTKN MX MaTepHaoB, 00paboTkn ux | puzngeckux u
pe3yJIbTaTOB U TEOPETHIECKOTO pe3yIbTaToOB U | XUMHYECKUX MIPOIIECCOB U
OIICHUBaHHE MIPOBEACHUS OLICHUBaHHEM, SIBJICHU, BBIIIBU)KEHHE
MOTPEIIHOCTH, 00paboTKH NX MOTPEIIHOCTH, THIIOTE3 U yCTAaHOBJICHUE
MaTeMaTHYECKOe pe3yJbTaToB U OCBOCHO TPaHMIB! UX IPUMEHCHHS B
MOJIETIMPOBaHNE OLICHUBAHMS MOJHOCTBIO, obsactn
(usnyecKux U MIOTPEITHOCTH, HO yuaruics MaTepHaJIOBEACHUS
XUMHUYECKUX HETIPaBHIBHO rpaMOTHO ¥ IO | TYrOIUIaBKHX
IPOLIECCOB U dopmynupyeT CYIIECTBY H3JIaraeT | HEMETAUIMYECKUX 1
SIBJICHUH, KpPHUTEPHH, N3y4YeHHBIH CHJIMKATHBIX MaTepHaoB,,,
BBIJIBIDKCHHUE MaTeMaTHIeCKOTO Mmarepuar, HE | OCBOEHO MOJIHOCTHIO, 0€3
TUIIOTE3 U MOJICTHPOBAHUSA JIOITyCKast npo06enoB; yJamuiics
yCTaHOBJICHHE ¢u3nIecKux u CyIIeCTBEHHBIX HCUEPIIBIBAIOIIE,
TPaHMLBI KX XMUMHUYECKHX HETOYHOCTEH B | HOCIEI0BATEIbHO, YETKO U

IMPUMECHCHUA B

MPOIECCOB U

OTBETE Ha BOMPOC,

JIOTUYECKHU CTPOUHO




y2

obnactu SBJICHUH, HO  HEJOCTAaTOYHO | M3JlaracT Marepuai
MaTepuanoOBEACHUS | BBIABMKCHHSA TOYHO
TYTOIUTaBKUX THIIOTE3 U dopmymupyet
HEMETAJUTNYECKUX U | YCTaHOBICHUS KPHUTEPHH,
CHJIMKATHBIX TPaHUIBI UX MaTeMaTHIECKOTO
MaTepuaos, NIPUMEHEHUS B MO/JICTTMPOBAHHUS
JIOTTyCcKaeT obyactu br3nyecKknx u
CYIIECTBEHHbIC MaTepHUaAJIOBEACHUST | XUMHYECKUX
OImMOKH B OTBETaX TYTOIUIaBKUX MPOLIECCOB u
HEMETaJUIMYECKUX U | SIBIICHMH,
CHJIMKATHBIX BBIJIBIKCHUS
MaTepHalIoB, THIIOTE3 u
YCTaHOBJICHHS
TPaHUIIBI nx
MPUMCHEHHS B
obiact
MaTepuanoBeACHHA
TYTOIJIaBKUX
HEMETAJNIMYCCKUX U
CHJIMKAaTHBIX
MaTepuaos,
HeysepenHo, ¢ [IpaBuibHO
YBep ’ Habmronarores P
OOJIBIIUMH MPUMEHSET
HapyIIECHUs
3aTPYAHEHUAMU o TEOPETHIECKHUE
JIOTHYECKOU
peanusyer u TIOJIOXKEHHUS TIPH
MIOCIIEI0BATENLHOCT
OpTaHH30BBIBACT TUITAHUPOBAHUU U
1 B IJIaHUPOBAHUU
TUIAaHUPOBAHHUE U MPOBEJCHUH
U MPOBENICHUU CB00OIHO crpaBIIsieTcs ¢
IIPOBEJCHHUE bu3nyeckux u .
¢dusHIeCcKuX U peanuzanuei u
(u3HUECKUX U XUMHUUYECKHX .
XUMHYECKUX OpraHu3aIyei
XMMHYECKUX HKCTIEPUMEHTOB I10
9KCTIEPUMEHTOB 110 TUTAHUPOBAHUS U
9KCIIEPUMEHTOB II0 MaTepHaOBEACHHUIO
MaTepHallOBEACHHIO MIPOBECHUS (PU3NUECKHUX 1
MaTepraIoBEACHHIO TYTOIUIaBKUX
TYTOIUIaBKUX XUMHUYECKHX
TYTOIUIaBKUX HEMETAJUNTNYECKUX U
HEMETAJNIMYECKUX U 9KCIIEPUMEHTOB TI0
HEMETaJUNIMUECKHUX U CHJTMKATHBIX
CHJIMKATHBIX MaTepHaJIOBEACHUIO
CHJIMKATHBIX MaTepualiosB,
Marepuaos, TYTOIUIaBKUX
MaTepHalloB, TEOPETHYECKOE
TEOPETHYECKOe HEMETAJNINYECKUX U
TEOpEeTHYECKOE MPOBEJICHUH
MpOBEACHUN CHUJIMKATHBIX MaT€pHalioB,
NIPOBEJICHUE 00paboTku ux

06paboTKku ux
pe3yIbTaTOB U
OIICHUBaHHE
MTOTPEITHOCTH,
MaTeMaTHIECKOe
MOJICITUPOBaHUE
(uznueckux u
XUMUYECKHUX
MIPOIIECCOB U
SIBJICHHH,
BBIIBHKCHUE
THIIOTE3 U
YCTaHOBJIICHHE
TpaHUIIBI UX
MIPUMCHCHHUS B
o0mactu
MaTepUAIOBEICHHS
TYTOTDTABKUX
HEMETAUTHYCCKUX U
CUITHKATHBIX
MaTepHalioB, ,
Ka4eCTBO UX
BBIMOJTHECHHS

00paboTKH ux
pe3yIbTaTOB U
OLICHUBAHHUU
MTOTPENTHOCTH, , B
mporecce 00yJIeHHUs
HEIOCTaTOYHO
TTOJTHO HAYYHJIICS
MaTeMaTHYECKU
MOJICTUPOBATh
¢usngeckne n
XUMHWYECKHE
MIPOIECCHI U
SBTICHHUA,
BEIJIBUTATh
TUIIOTE3bI U
yCTaHABIINBATh
TpaHUIBI UX
MIPUMEHEHHS B
obmacTu
MaTepHaIOBEICHHS
TYTOIIIABKUX
HEMETaJUTNIECKUX U
CHJTMKATHBIX

Pe3yJbTaToB
OLICHUBAaHHUU
HOTPEIIHOCTH, , B
nporecce 00y4eHus
Hay4dHiICs
MaTeMaTHYeCKH
MOJCIUPOBATh
¢usndeckue u
XUMHYECKHE
MPOLIECCH U
SIBJICHHS,
BBIZIBUTATh
THIIOTE3bI U
yCTaHaBIMBATh
IPaHHLBI X
NPUMEHEHHUS B
obnactn
MaTepuanoBeAeHHS
TYTOIUTaBKUX
HEMETaJNTNUECKHUX U
CHITMKATHBIX
MaTepHalos, ,

TEOPETUIECKOTO
poBeneHus 00paboTKH X
pe3yJIbTaTOB U OLICHUBAHUS
TIOTPEIIHOCTH, B IIpoLiecce
00y4eHHs HayquIICs
Ka4eCTBEHHO
MaTeMaTHIeCKH
MO/JIETTMPOBATh (hU3HUECKHE
U XUMHUYCCKHE TPOLECChI U
SIBJICHHUS, BBIJIBUT'aTh
THUIIOTE3BI U YCTAaHABJINBATH
TpaHUIbI UX IPUMCHCHUSA B
o0macTu
MaTepHaJIOBEACHUS
TYTOIUIaBKUX
HEMETaJUINYECKHUX U
CUJIMKATHBIX MAaT€pHajioB




OIIEHEHO YHCJIOM
6aI0B, OJIM3KUM K

MaTepuanos, ,

MUHUMAaJIBHOMY
Bce
TIPEeayCMOTPEHHBIE
IpOrpaMmMon
OITYCKaeT MHOT'O 00y4JeHus yuyeOHbIE
He npuobpen Homy N i i
HETOYHOCTEH, 3aJaHKs, CBSI3aHHbIE
HaBBIKH yYCHOTO H
HWCIBITHIBAET C TUTAaHUPOBAaHUEM U

HEKEHepa TIpH
TUIAHUPOBAHUH U
MPOBEICHUH
(busnvecKux u
XUMHUYECKUX
JKCIIEPUMEHTOB TI0
MaTepUaoBEACHHUIO
TYTOIUIABKUX
HEMETAIUTHYECKUX U
CHJIMKATHBIX
MaTepHaoB,
TEOPETHUECKOM
TPOBEICHAN
00paboTKU UX

3aTpYAHCHUS B
[UIAHUPOBAHUH U
MPOBEICHUH
¢dusndeckux u
XUMHYECKUX
9KCIIEPUMEHTOB TI0
MaTepHaNTOBEACHUIO
TYTOTLTaBKAX
HEMETAITNYECKUX
CHJIMKATHBIX
MaTepHaoB,
TEOPETHUECKOM
MPOBEICHUH

MPOBEJCHUEM
(bu3nvecKux u
XUMHYECKHX
9KCIICPUMEHTOB 10
MaTepHaOBEICHUIO
TYTOIUTaBKUX
HEMETAIUTHYCCKUX U
CHITUKATHBIX
MaTepuaoB,
TEOPETHYCCKUM
MPOBECHUEM
00paboTKH MX
pE3yabTaToB U

Ha BbIcOKOM ypOBHE
MIPOBOANT IUIAHUPOBAHUE
¥ TIpOBeJIeHHE (PU3NICCKUX
1 XUMHAYECKUX
9KCIIEPUMEHTOB TI0
MaTepHaIOBEACHHIO
TYTOILUTaBKUX
HCMCTAJTIMYCCKUX U
CUJIMKATHBIX MaT€pHralioB,
TEOPETUUECKOE
npoBezieHre 00paboTKU UX
pe3yIbTaToB U

00paboTKn uX OIlICHUBaHUEM OLICHUBaHNUHU
pe3yIbTaToB U
pe3yabTaToB U MOTPEIIHOCTH, TIOTPEIIHOCTH,
OLICHUBaHUHU
H2 OLIEHUBAHMU MaTeMaTH4eCKUM MaTeMaTHIeCKOe
MOTPEIIHOCTH,
MOTPELIHOCTH, MOJIeTUPOBaHIEM MO/JIETTHIPOBaHHE
MaTeMaTHYECKOM
MaTeMaTHYeCKOM bu3nyeckux u ¢dusHIecKuX U
MO/JICTUPOBAaHUU
MOJIETTMPOBAaHUU XUMHUYECKUX XUMHYECKHX MPOLECCOB U
(uznvecKkux u N
¢dusnyecKuX U MIPOLIECCOB U SBJICHUH, BBIABIDKCHHE
XUMHUYECKUX .
XUMHYECKUX SIBJICHUH, THIIOTE3 U yCTaHOBJICHUE
MPOLIECCOB U
ABITCHI MIPOLIECCOB U BBIJBIDKCHUEM TPaHUIIBI UX IPUMEHEHUS B
’ SIBIICHUH, TUIIOTE3 U obJyiactu
BBIJIBIDKCHUH
HIOTEs 11 BBIJIBIDKCHUHT YCTaHOBJICHHEM MaTepHaJIOBEACHUS
THIIOTE3 U IpaHUIBI UX TYTOIUIaBKUX
YCTaHOBJICHUU
YCTaHOBJICHUH MIPUMEHEHHS B HEMETaJUINYECKHUX U
IPaHUIIBI UX
TpaHHIbI UX obacti CHJIMKATHBIX MaTepHajoB.;
NPUMEHEHUS B
obnacTH NPUMEHEHUS B MaTepUaNoBEACHHUs | MPOSBIISET
obmnacTu TYTOTIIABKUX CaMOCTOSTENILHOCTD ITPH
MaTepHaJIOBEICHUS .
MaTEepPHAJIOBEACHNU | HEMETAIIMYECKUX M | BBITOJHEHHH 3aIaHui.
TYTOIUIaBKUX
TYTOIUIaBKUX CHJTMKATHBIX
HEMETAJNTNYECKUX U
HEMETaJUIMYECKUX U | MaTepuajoB.,
CHJIMKATHBIX
CHJIMKATHBIX BBITIOJTHEHBI,
MaTepHaoB
MaTepHajoB Ka4ecTBO UX
BBITIOJTHEHHS
JIOCTaTOYHO
BBICOKOE
He 3Haer | OOydarommuiics OO0yuaromuiics Teoperuueckoe
MpPaKTUYECKHE nMeeT 3HaHUs | TBEPIO 3HaeT | coaeprkaHHe Kypca, ¢
OCHOBBI TOJIBKO OCHOBHOTIO | MaTepual, HCIOJIb30BaHUEM 3HAHUS
HCIIOJIb30BaHMS Marepuaina, HO HE | CBSI3aHHBIU C | CBOMCTB XUMUYECKHUX
3HAHUSA CBOMCTB | yCBOMJI ~ JeTajield, | MCIIOIb30BaHUEM 3JIEMEHTOB, COCTMHEHNH U
XAMHYECKUX HCTIOBb30BaHUS 3HAHUSA CBOWCTB | MaTepHaloOB Ha UX OCHOBE
33 HIIEMEHTOB, 3HAHUA CBOMCTB | XUMHYECKHX JUTS PELICHUS 33134
COEIMHEHUI U | XMMHYECKHUX 3JIEMEHTOB, npodeccrnoHaTbHON
MaTepHaJioB Ha HX | DIIEMEHTOB, COEIIITHEHUH U | IeATeNFHOCTH B 007IaCTH
OCHOBE Ui | COeIUHEHUI W | MaTepualoB Ha HX | CTPOEHHS MHOTO(}a3HBIX
peleHus 3aJa4 | MaTepHaIOB Ha HUX | OCHOBE JUISL | CHUIMKAaTHBIX U
npodeccroHaIbHON | OCHOBE JUISL | peleHust 3a7a4 | TYroIUIaBKHX MaTE€pHaJIOB;
JIeITeIIbHOCTH B | peleHus 3a1a4 | MpodeCCHOHAILHON | BBICOKOJIHMCIICPCHOTO
obyacti  cTpoeHHs | MPO(ECCHOHATIBHOW | JIeSITeIbHOCTH B | COCTOSIHUSI CHJINKATHBIX U




MHOTO(a3HbIX
CUIINKATHBIX u
TYTOTIABKHIX
MaTepHajoB;
BBICOKOTUCTIEPCHOT
0 COCTOSTHUS
CUITUKATHBIX u
JPYTUX
TYTOTIABKUX
MaTepHaJIOB;
CTIEKaHUs, ero
MEXaHU3MOB;
OTIMCaHUSA
TBepIo(a3HBIX
peakuuii KUHETUKH
c TTOMOIIIBIO
Pa3IMIHBIX
MOJEJIeH;
AuarpaMmbl
COCTOSIHU S
BaKHEUIIINX
CHJIMKATHBIX,
AFOMUAHATHBIX,
tdhocdatHBIX u
JPYIUuX CUCTEM..

JEATEIbHOCTH B
obmacTu  CcTpoeHUs
MHOTO(a3HBIX
CHIIMKATHBIX u
TYTOIUIaBKUX
MaTepHaJIOB;
BBICOKOAUCIIEPCHOT
0 COCTOSTHHS
CHJIMKATHBIX u
JIPYTUX
TYTOIUIaBKUX
MaTepHaJIOB;
CTIEKaHHUS, €ro
MEXaHH3MOB;
OIIMCaHUA
TBepIO(a3HBIX
peakuuii KUHETHKH
c TIOMOUIBIO
pa3iIn4HbIX
MOJIETICH;
AuarpaMMmbl
COCTOSAHUA
Ba)KHEHIIINX
CHJIMKATHBIX,
QIIOMHHATHBIX,
¢dochatHBIX u
IPYTUX CUCTEM.

00JaCTH  CTPOCHHUSA
MHOTO(a3HbIX
CHIIMKATHBIX u
TYTOTIIABKUX
MaTepHaJIoB;
BBICOKOTUCTICPCHOT
0 COCTOSIHUS
CUIIUKATHBIX u
TPYTHUX
TYTOTLIABKUX
MaTepHUalioB;
CIICKaHMUS, ero
MEXaHU3MOB;
OTIHCAHUSA
TBepIo(a3HBIX
peakuuii KUHETUKH
c TTOMOIIBIO
pasiIn4HbIX
MOJETICH;
JUarpaMMbl
COCTOsSIHUA
BaKHEUIINX
CHIINKATHBIX,
ATFOMHHATHBIX,
¢dochaTHBIX u
TIPYTHX CHUCTEM;
TpaMOTHO W  TIO
CyIIECTBY W3Jaract

YCBOCHHBII pu
HU3y4YEHUHU Kypca
Marepuai, HE
Jonyckas
CYIIECTBEHHBIX
HETOYHOCTEH B

OTBETE Ha BOTIPOC.

JIPYTUX TYTOTUIaBKUX
MaTepHualioB; CIIEKaHUs,
€ro MEXaHU3MOB;
OTMCaHus TBEPAO(a3HBIX
peakuuil KUHETUKHU C
TIOMOUIBIO PA3INYHBIX
MOJENEN; TuarpaMMbl
COCTOSIHUSI BaXKHEUIIINX
CUJIUKATHBIX,
aJTIOMHHATHBIX,
(dochaTHBIX U qPYTUX
CHCTEM, OCBOCHO
MTOJTHOCTBIO, Oe3 IMPOOEeIIoB;
HCYEPIIBIBAIOLIE,
TOCIIeIOBATEILHO, YSTKO 1
JIOTUYECKHU CTPOUHO
H3J1aracTcs
TEOPETUYECKHUI MaTepuall

Kypca,

Y3

He MOJXET
HCIIOJIB30BaTh
3HAHUA CBOMICTB
XUMHYECKHUX
3JIEMEHTOB,
COEIMHEHU I u
MaTepHuajoB Ha HX
OCHOBE IS
pelieHus 3aj1a4
npodeccnoHambHOMI

ACATCIBHOCTHU 1o
METOJINKE PabOTHI ¢
JHarpaMMaMu
COCTOSIHU S
CHIJIMKATHBIX u
JPYTHX CHCTEM JIIs
penieHus
NPaKTHYECKUX
3a7a4  CHJIMKATHOM
TEXHOJIOTHH,
BBIOOpA
OIITUMAJIBHBIX
COCTaBOB
TEXHUYCCKUX
MPOAYKTOB; OLIEHKH
napameTpoB

Honyckaet MHOTO
HETOYHOCTEH,
UCILITBLIBAET
3aTpyIHEHUS TIPH
HCII0JIb30BAaHUHA
3HAHWS CBOMCTB
XUMHYECKUX
3JIEMEHTOB,
COEIMHEHNN 1
MaTepuajoB Ha UX
OCHOBE JIJIs
perenus 3aaa4d
npodeccuoHaTbLHOM
JESITEIBLHOCTH TI0
METOJIUKE PaboTHI C
JarpaMMaMu
COCTOSIHUS
CUJIUKATHBIX U
JIPYTUX CUCTEM IS
peuieHus
MPAKTHICCKIX
3aJ1a4 CUJIMKaTHOM
TEXHOJIOTHH,
BBIOOpA
ONTHUMAaJILHEIX
COCTaBOB

IIpaBuibHO
MPUMEHSIET
TEOPETUIECKUE
MOJI0KEHHUS npu
MIPH UCTIOJE30BaHIH
3HAHUSI CBOMCTB
XAMUYECKUX
2JIEMEHTOB,
COEIMHEHU I u
MaTepuaJoB Ha UX
OCHOBE TSt
penieHus 3a71a4
npodeccrnoHaTbHOM

ACATCIBbHOCTHU 110
METOJIUKE PabOTHI ¢
JuarpaMMamMu
COCTOSIHUS
CUIIUKATHBIX "
JIPYTAX CHCTEM JUIS
peleHus
MPAKTUICCKUX
3a7a4  CHUJIMKATHOM
TEXHOJIOTUH,
BBIOOpA
OIITUMAJIBHBIX
COCTaBOB

CB0OOOTHO cripaBIsieTcs ¢
3a/1auaMy, BOIIPOCaMH U
JPYTrMMH BUAAMH
[IPUMEHEHUs 3HaHUH,
CBSI3aHHBIX C
HCTIOJTb30BaHUECM 3HAHUS
CBOWCTB XUMHUYECKUX
JJIEMEHTOB, COCTUHCHUN 1
MaTepHalioB Ha X OCHOBE
JUIS peLIeHUs 3a1a4
npodeCCHOHATBHOM
JEeSITeTHHOCTH TI0
METOJINKE PaboTHI C
JuarpaMMaM# COCTOSTHUS
CUJINKATHBIX U IPYTHUX
CHCTEM JJIsl peLICHUS
MIPAKTUYECKHX 3334
CUJINKATHOM TEXHOJIOTUH,
BEIOOPA ONTHMAJIBHBIX
COCTaBOB TEXHUUECKUX
MIPOAYKTOB; OLIEHKH
napameTpoB (HpU3NKO-
XAMHWYECKHUX MIPOLICCCOB,
HCTIONIB3YET B OTBETE
MaTepHaj U3 JUTEPaTypHl,
MPaBUIBHO 0O0CHOBBIBAET




¢buzuKo- TEeXHUYECKHUX TEXHUYECKHX HPHHSTOE PEIICHHUE.
XUMHYECKHX HPOJYKTOB; OLICHKH | IPOAYKTOB; OLEHKH
HPOLIECCOB apaMeTpoB HapamMeTpoB
¢$uznKo- ¢duzuKo-
XUMHYECKHX XUMHYECKHX
MPOLIECCOB HPOLIECCOB
BonpmuHCTBO
npenycMoTpeHHbIX | Bee
pOrpaMMoi HpeIyCMOTPCHHBIE
3a/laHuH, [IpOrpaMMon
METOIMKON paboTel | 00y4yeHHs ydeOHbIe
¢ AMarpamMMamu 3a/IaHUsI, CBSI3aHHBIX
Her cBoGoxHOrO paMy ’ .
BITANICHIS COCTOSIHHUS, c MeTonuKoi | Bee mpeaycMoTpeHHbIe
. TEOPETUYCCKUMU padoTh ¢ | mporpamMMoii 3aaHus,
METOJUKOHN paboThI .
OCHOBaMH JMarpaMMaMu CBSI3aHHBIC C MCTOAUKOM
C AuarpamMMamu )
. HPOIIECCOB CHHTE3a | COCTOSHHS, paboThI ¢ AUarpaMMaMu
COCTOSIHHS, X
CHJINKATOB, TEOPETUYECCKUMHU COCTOSIHHS,
TEOPETUYECKUMHU
BKJIIOYAs 3HAHUS UX | OCHOBAMH TEOPETUYECKUMHU
OCHOBaMH
MEXaHHU3Ma, NPOLIECCOB CHHTE3a | OCHOBaMH IIPOLIECCOB
NPOLIECCOB CHHTE3a
KUHETHKU U CHJIMKATOB, CHHTE3a CHJIMKATOB,
CHJIMKATOB,
BJIMSIHUSI OCHOBHBIX | BKJIIOYAsi 3HAHUS X | BKIFOYAs 3HAHMS UX
BKJTIOYAs 3HAHUS UX
TCXHOJIOTUYCCKHX MCEXaHH3Ma, MCXaHHU3Ma, KHHCTHUKHU U
MEXaHHU3Ma,
napaMeTpoOB Ha UX KHHCTUKHU u BJIMAHHUA OCHOBHBIX
KHUHCTUKHU U
HalmpaBJICHUEC, BJIUAHHA OCHOBHBIX | TCXHOJOTHUYCCKUX
BJINAHHA OCHOBHBIX
CKOPOCTH U CTCIICHb TCXHOJIOTHYCCKHUX nmapaMeTpoB Ha UX
TCXHOJIOTHYCCKHUX
H3 3aBEpIICHHOCTH IIPU | MapaMeTPOB Ha HX | HaIpaBJCHHE, CKOPOCTb U
HapaMeTpoB Ha UX
HCIIOJIb30BAaHUU HanpaBJICHUEC, CTCTICHb 3aBCPIICHHOCTH
HaIpaBlICHUE, .
3HaHUS CBOMCTB CKOPOCTh U CTEIEHb | IPH HCIOJIB30BaHUH
CKOPOCTbH U CTEICHb .
XAMHYECKHX 3aBEPILCHHOCTH NP | 3HAHHS CBOWCTB
3aBEPILCHHOCTH NPH
3JICMEHTOB, UCIIONB30BAaHUH XAMHYECKHX DJIEMCHTOB,
HCIIOJIB30BaHUH . . o
. COCIIMHECHUH U 3HAHUS CBOJCTB | COCIMHEHHI M MaTepUaIOB
3HAaHUS CBOWCTB
MaTepHanoB Ha UX XUMHYECKUX Ha UX OCHOBE JJIsSI PEILCHUS
XUMHYECKHX o
OCHOBE JUTsl 9JIEMEHTOB, 33124 IPOo(eCcCHOHATBHOI
3JICMEHTOB, 3
o peuicHuA 3aga4 COCOANHCHUHU n | OCATCIIBHOCTH,
COEJIMHEHUH U .
HpO(beCCHOHaHBHOI/I MaTepuajioB Ha HX BBIITIOJIHEHBI HA OYCHb
MAaTepHaNoB Ha UX
OCHOBE LTS JeSITENIBHOCTH, OCHOBE IJI | BBICOKOM YPOBHE, KA4ECTBO
BBITNIOJIHCHO, HO B peuicHuss 3ajga4d HX BBIINIOJIHCHUSA OLICHCHO
peleHus 3axa4y .
. | HUX UMeroTCH podeCCHOHANBHON | YHCIoM OansioB, OJIM3KUM K
npodeccnoHamTbHOMI
rpy06bie ommoKy, JeSATEIILHOCTH,, MaKCHMaJIbHOMY.
JeSTEIIBHOCTH
IIPY OTBETE Ha BBITIOJTHEHBI,
MOCTABJICHHBIH Ka4ecTBO ux
BOIIPOC BBITIOJTHEHHS
oOyuarommiics JOCTATOYHO
HCIIBITHIBACT BBICOKOE
3aTpYAHECHUS
7.2.3 Tunogvle KOHMPONbHLIE 3A0AHUS UIU UHbIE MAMEPUANbl, HeobXxooumvle O OYEeHKU

Onucanue wiKaivl U Kpumepued OYEeHUBAHUsE OAs NPOBEOeHUsT NPOMENCYMOUHOU ammecmayuu
00yuaowuxcs no oucyuniune (Mooyio) 6 opme 3awumol Kypcosoii pabomul/npoekma

He npeaycMoTpeHo yueOHBIM ITAHOM
7.24.  Onucanue wkaavl u Kpumepues OYeHUSAHUS OJisk RPOBEOCHUSL NPOMENCYMOUHOU

ammecmayuu 00y4aowuUxcs no oucyuniune 6 opme 3avema 05 cmyoOeHmos, 00yUaroWUxcs Ho OHHOU
gopme obyuenus

He npeaycMoTpeHo yueOHBIM ITAHOM



7.3.  Tunosvie KommponbHble 3a0AHUS UTU UHblE MAMEpPUanbl, HeobXooumbvie Ol OYEHKU
3HAHULl, VYMeHUl, HABLIKO8 U (UIU) onvima OesmerbHOCMU, XAPAKMEPUYIOWUx mansl
Gopmuposanus komnemenyuii

7.3.1 Texywuii konmponw

[TpumepHBI€ BOIIPOCHI TSI KOJUTOKBUYMOB _(0J151 CIMYOEeHmMO08 OUYHOU (hopMmbl 0OyueHus):
1. Xumuueckas cBsi3b Si-O u  Si-O-Si.

2.XuMu4eckas CBSI3b METAJIOB B CUJIUKATaX U OKCUIAX.

3. CTpyKTypa CUIMKATOB.

4.CTpyKTypa IpOCTBIX U CIOXKHBIX OKCHJIOB METAJLIOB.

5. Iomumopdusm.

6./leheKThI KPUCTAITMYECKOMN PEIIETKH.

7.11lnaBneHue.

8.CTpoeHue pacIijiaBOB CUIUKATOB.

9.CBoiicTBa pacIuiaBOB CUJIMKATOB.

10.Ctexnoo0pa3Hoe COCTOSTHUE.

11.CtpoeHue u cBOCTBa CTEKIIA.

12 .Knaccudukanusi TUCIIePCHBIX CUCTEM,

13.I1oBepXHOCTHBIE SIBJICHUS.

14.CBolicTBa JUCIEPCHBIX CUCTEM.

15.YCcTOMUMBOCTD U KOATYJISLNS CHIIMKATHBIX JUCTIEPCHBIX CUCTEM.
16.Ctpoenue nmuo(oOHBIX 30J1eH.

17.I'mapartanus CUJIIMKaTHBIX COCIMHEHUM.

18.0OcHOBHBIE TOHATHUS yUeHUS O (ha30BbIX PABHOBECHUSX.

19.001ue cBeneHus 0 1uarpaMMax COCTOSIHUSL T€TEPOTr€HHBIX CUCTEM.
20.01THOKOMITIOHEHTHBIE CHUCTEMBI. DJEMEHThl CTPOCHHsI AuarpaMm coctosiHus. IlpuBectu
MIPUMEPBHI.

21. . DneMeHTBl CTPOCHUS AMArpaMM COCTOSIHHS JBYXKOMIIOHEHTHBIX cucTeM. [IpuBecTu
IpUMEPHI

22. DNeMeHTbl CTPOCHUS JUarpaMM COCTOSHHUS TPEXKOMIIOHEHTHBIX cucTteM. [lpuBectu
MIPUMEPBHI.

23.Metoabl MOCTPOEHHUS JUATPAMM COCTOSTHUSA.

24. TBepaoda3zHple peakuy U UX Kiaccuukarus.
25.TepmoanHamMuKa TBepA0(ha3HbIX PEAKIIHA.

26.[Iluddy3us B TBEpIBIX TEIaX.

27.MexaHu3M peakiuil B CMECSAX TBEP/AbIX BEIIECTB.

28.KuHeHTuKa TBep10(a3HbIX peaKIuil.

29.YcnoBus TBep10ha30BOTr0O B3aUMOICHCTBUS.

30.Metoap!l peanu3aiuu TBEpAO(]a3HBIX MPOIIECCOB.

31.CyumHocTh ¥ BUABI CIIEKAHUH.

32.@aKTIpsl.BIUAIONINE HA IPOLECC CIEKAHMS.

34 Kpucramiu3anus paciiaBoB U CTEKO.

35.Kpucramm3sanus U3 pacTBOPOB.

36..IIporecchl KpUCTaIIU3AMKA U3Ta30BOH (a3bl.

371Ipouecc KpucTaIu3auu.

38.IlepBruyHast U BTOPUYHAS PEKPUCTATIIN3ALINSL.

7.3.2. I[Ipomesicymounas ammecmayus
[TpomesxyTouHas aTTecTanus IPOBOJUTCS B COOTBETCTBUU ¢ [lo0KeHneM 0 TeKyIeM KOHTpoJie

U pomexxytouHo arrecraunu B PI'bOY BO «HUY MI'CV».



JIMCUMIUIMHY YWTAOT B T€YEHHUE OJHOTO cemecTpa. Dopma arTecTalui — 53K3aMEH s
CTYZICHTOB O4HOW (hOPMBI O0yUYCHHUS.
Bonpoce! /uis o1leHKH KayecTBa OCBOCHHUS IUCIUTUIMHBIL:
Bonpocs! k 5k3ameny:
1.ITpaBuio ¢a3 I'n60ca.
2. MOHOTpPOIHBIE U PHAHTUOTPOIHBIE MOTUMOPHBIEC IEPEXOIBI.
3. lnarpamma coctositus SiO; mo denuepy.
4. MeTo/1bl TOCTPOEHUS IUAarpaMM COCTOSTHUSL.
5. lnarpaMmMa COCTOSIHUS JIBYXKOMIIOHEHTHON CUCTEMBI C OBTEKTUKOM.
6. JluarpamMMa COCTOSIHMSI ~ JIByXKOMIIOHEHTHOM CHCTEMbl C XMMHYECKUM
COEIMHEHUEM, IIJIaBALIMMCSI KOHTPY?HTHO (0€3 pa3ioKeHus).
7. JluarpaMMa COCTOSIHMSI ABYXKOMIIOHEHTHOM CHUCTEMbl ¢ XMMHYECKUM COETUHEHHEM,
IUIABALIMMCS MHKOHTPYHTHO.
8. JluarpamMma COCTOSIHUS JIBYXKOMIIOHEHTHOH CHCTEMBI C HEOTPaHUYEHHBIM PSIOM
TBEP/bIX PaCTBOPOB.
9. Jmarpamma COCTOSHUSI JBYXKOMIIOHEHTHOH CHCTEMBI C OTpPaHHUYEHHBIM PSAIOM
TBEP/bIX PACTBOPOB.
10. Inarpamma COCTOSIHUSI IByXKOMIIOHEHTHOU CHCTEMBI C PACCIOCHUEM KUAKOH (ha3bl
(JIukBanuei).
11. duarpamma cocrosiaust cucteMbl MgO-SiO,,
12. Inarpamma coctosiaust cucrembl CaO-SiO;
13. Quarpamma cocrosiaus cuctembl NayO-SiO,
14 Tuarpamma coctosinus cuctembl Al,03-Si0O;
15. lmarpamma coctostaust cucteMbl CaO-P,05
16. uarpamma cocrosinusi cucteMbiAl,03-P,05
17. lnarpamMmma cOCTOSIHUSI TPEXKOMIIOHEHTHON CHCTEMBI.
18. IIpaBuio peryara.
19. Jlmarpamma COCTOSTHHSI TPEXKOMIIOHEHTHOW CHCTEMBI C JBOWHBIM XUMHUYECKUM
COEMHEHUEM, TUIaBALIMMCS KOHTPYIHTHO.
20. /ImarpamMMa COCTOSIHUSI TPEXKOMIIOHEHTHOH CHCTEMBI C JBOWHBIM XHMHUYECKHM
COEMHEHUEM, TUIABALIMMCS HHKOHTPYIHTHO.
21. JluarpaMMa COCTOSIHUS TPEXKOMIIOHEHTHOH CHCTEMbI C TPOMHBIM XHUMHUYECKUM
COEZIMHEHUEM, TUIaBALIMMCS KOHTPYIHTHO.
22. JluarpaMMa COCTOSIHUS TPEXKOMIIOHEHTHOM CHCTEMbl C TPOHHBIM XUMHYECKHM
COEJIMHEHUEM, TUIaBALINMCS HHKOTPYIHTHO.
23. lmarpamma coctosinus cuctembl Na,0O-CaO-SiO;
24. Tuarpamma coctosiaust cucremsl CaO-Al,03-SiO;
25. lmarpamma coctosiaust cuctembl MgO-Al,03-SiO;
26. Tnarpamma coctosiaus cuctemsl MgO-CaO-SiO;
27. OcoOEHHOCTH KPUCTALITUIECKOTO COCTOSTHHS.
28. CTpyKTypHas Ki1accupUKaIus CUIMKaToB
29. JleheKTsl KPUCTATUITMUECKUX PELIETOK (MUKPOCTPYKTYPBHI).
30 TBepasie pacTBOPBI.
31. ledexrtsl o [llorTku u @penkento.
32. Teopuu CTpOeHHs XHIKOCTH (rumore3a cuboTakcuueckux rpynn Crioapta u
KBa3UKpHUCTAJUIMUecKas runore3a OpeHkens).
33. CunukaTHbIE pacIjiaBoB, MX 0COOEHHOCTH.
34. (CBoiilcTBa CHJIMKAaTHBIX pPAacCIJIaBOB: BS3KOCTh, MOBEPXHOCTHOE HATSHKEHUS,
CMayuBaloIas COCOOHOCTb.
35. OcobeHHOCTH CTEKJIIO00PA3HOTO COCTOSHUSA.
36. Teopun cTpoeHus CTeKIa.
37. Cutaisl.




38. KpucrammzanuoHnHas CliocOOHOCTh CUITMKATHBIX CTEKOJ.
39.Ko1ouIHO-XUMHUYECKHUE SABICHUS MPU TBEPACHUHU BSIKYIIIMX MaTEPUAJIOB.
40.KomnoniHO-XMMUYECKUE  TPOIECChl B I[BETHBIX, CBETOUYYBCTBUTEIIbHBIX U

(bOTOXPOMHBIX CTEKJIaX.

41. Quccoumaiusi, KOHCTaHTA PABHOBECHUS U YIIPYTOCTh JUCCOIUAIUH.
42. Nerunpatanus, GOpPMBbI CBSI3U BOJIBI.

43, I1eoInTHI.

44. Tepaoda3zoBbie peakiuu, 0COOEHHOCTH U MexaHu3M T.P.

45. ®axTopsl, BAMAOLIME HA CKOpOCcTh T.P.

46. Cxembl 11 HY3MOHHBIX MTPOIIECCOB.

47. Teopusa T.P. Tammana-XenBana.

48. CnekaHue, CyIiHOCTb U IBUKYILAS CUJla IpoIiecca.

49. Turnbl ciekanusl.

50. @akTopbl, BAUSIONIME HA MPOLIECC CIIEKAHUS.

51. Pexkpucrammsanusi (IepBUYHAas M BTOPHUYHAs), CYIIHOCTb M JIBHXKYIIAs CHIIA

mpounecca.

52. IlnaBneHne KPUCTAUTNICCKUX U aMOP(HBIX Tell.
53. Kpucrammu3zanpus, 0COOEHHOCTH TOMOT'CHHOTO u reTepPOreHHOTrO

3apojbIeo0pa3zoBaHust HOBOH (pas3bl B paciuiaBax

7.4.

Memoouueckue mamepuanvl, onpeoenaoujue NPoyedypsbl OYEHUBAHUS 3HAHULL, YMeHUll,

HABLIKO8 U (UIU) onblma O0esamelbHOCMY, XaApPaKmepu3yiowux >mansvl GopMuposaHus
KoMnemeHyuil

Hpouezlypa HpOMe)KYTO‘IHOI‘/'I ATTCCTAlMU ITPOXOJUT B COOTBECTCTBHH C ITonoxxenuem o

TEKyIeM KOHTPOJIE U TPOMEKYTOUHOM aTTecTanuu ody4darommxcs B PI'bOY BO «HUY
MI'CVY».

ATTEeCTallMOHHBIE HCIHBITaHUS IPOBOAATCS IpenojaBaTesieM, BEAYIIMM JIEKLIHOHHBIE,
nabopaTopHble W NPAKTHYECKHE 3aHATUS MO JaHHOW aucuumiuHe. IIpucyrcTBue
MNOCTOPOHHUX JIMII B XOZ€ MPOBEACHUS aTTECTAlMOHHBIX HCHBITAHUN O€3 pa3pelieHus
pPEeKTOpa UM IPOPEKTOpa HE I0MyCKaeTcs (3a UCKIII0UeHnEeM pa0OTHUKOB YHUBEPCUTETA,
BBITOJIHAOUINX KOHTPOJIUPYIOIINE (YHKIIMK B COOTBETCTBUHM CO CBOUMHM JIOJKHOCTHBIMU
o0s3aHHOCTAMHU). B cimyyae OTCyTCTBHMSI BEAYIIEro IpENoJiaBaTeNsl aTTeCTallMOHHBIE
WCIBITaHUS IPOBOASTCA MPENOJaBaTeNIeM, HA3HAYEHHBIM IIMCbMEHHBIM PacCIOpsSKEHUEM
o kadenpe (CTpyKTYpHOMY MOJIpa3IeICHHIO).

WHBanuapl ¥ 1111a ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3710POBbsI, UMEIOIINE HAPYLICHUS
OTOPHO-ABUTaTEIbHOIO almapara, JONYCKAaloTCsl Ha AaTTECTAllMOHHBIE HCHBITAaHUS B
COIIPOBOKACHUH aCCUCTEHTOB-CONPOBOKAAIOIINX.

Bo BpeMs aTTecTallMOHHBIX HCHOBITAHMM OOydarolecs MOTYT —IOJb30BaThCs
porpaMMoil yueOHOM TMCIUIUIMHBI, a TAK)KE C pa3pelIeHts IPenoiaBaTess ClpaBOYHON
Y HOPMaTUBHOM JIUTEPATYPOH, KAIbKYJIATOPAMHU.

Bpewmst moaroToBku oTBeTa MpH cllaue SK3aMeHa B yCTHOU (opMe JTOJIKHO COCTABIISATh He
meHee 40 MUHYT (110 JK€TaHHIO0 00YYarOIIErocst OTBET MOXKET OBITh TOCPOUYHBIM). Bpems
oTBeTa — He Oojee 15 MUHYT.

[Ipy moAroToBKE K YCTHOMY 3K3aMEHY SK3aMEHYEMbIH, Kak MpaBUJIO, BEJET 3allCH B
JUCT€ YCTHOTO OTBETa, KOTOpPBHIM 3aTeM (MO0 OKOHYAaHWU SK3aMeHa) CHaeTCs
9K3aMEHATOopYy.

[Ipu mpoBeAeHHWH YCTHOTO SK3aMEHA WM 3ayeTa SK3aMEHAI[MOHHBIA OWJIeT BBIOMpaeT
caM HK3aMEHYEMBIN B CIIy4ailHOM MOPSAIKE.

DK3aMeHaTopy MpeIOoCTaBIsSeTCs] MpaBO 3ajaBaTh OOYYAIOIIMMCS JIONOJHUTEIIbHbBIE
BOIPOCHl B paMKax IMPOrpaMMbl JAUCLUUILIMHBI TEKYIIET0 CEMECTpa, a TaKXke, MOMHUMO
TEOPETUYECKUX BOIIPOCOB, JaBaTh 3a/Jayd, KOTOPbIE H3YYaJUCh HA MPAKTHUECKUX
3aHATHUSAX.



- Ormenka

pe3yJIbTaToB

YCTHOT'O

aTTeCTallMOHHOI'O HUCIIBITaHUA

06y‘-IaIOH_[I/IMCSI B JICHBb €r'o MpOBCACHUA.

00BsABIISIETCS

8 IlepeyeHb OCHOBHOI 1 10NMOJTHUTEILHON Y4eOHOI TUTEpaTyphl, He00X0AUMOI 115
OCBOEHMSI TMCUUIJIMHBI (MOXYJIs1)

Ne HaumenoBanue ABTOD, KonuuectBo Yucno
1/ JYCIUTUINHBI Ha3BaHHE, MECTO SK3EMIUIIPOB oOyJaromuxcs
I (Momynsi) B HU3IaHU, MEeYaTHBIX U3TaHUN ,
COOTBETCTBHU C HU3J1aTEeIBCTBO, OJHOBPEMEHHO
Y4eOHBIM TIAHOM o/ U3JJaHUsI U3YYaroIINX
y4eOHOU U JTUCUUTUTUHY
y4e0HO- (MoIyB)
METOAUYECKOMN
JTUTEPATYPHL,
KOJINYECTBO
CTpaHUI]
1 2 3 4 5
OcHosHnas numepamypa:
HTb MI'CY
1 | «MarepuanoBenenu | Kyapsesa. H.C., S 10
€ TYTrOIIaBKHX bonpapesa JL.I'
.Ouzuyeckas
HEMCTAIUIMYCCKUX U | - yaeBHuUK
CHJIMKaTHBIX a1s GaKanaBpoOB. —
MaTepUajoB» M.:¥Opaiit,2013-
340c.
2 | «MarepuanoBeacau |mbn, M. S 10
€ TYTrOIIaBKHX KoHcTpykunoHHbBI
€ MaTepuabl.
HEMETAITMYECKUX U |y o Kype
CUJIMKATHBIX [Tekcr] : [yueGHoe
MaTepHuaIoB» nocobue] / M.
Omibwu, /1. JIKoHC ;
TIep. C aHrJl. IMOoJ
pen. C. JL.
Baxxenogra. -
JoaronpyaHsiii
Hnarennexr, 2010.
-671c.
9bC ACB
3 «MaTepI/IaJ'IOBGJICHI/I Kommnosunmonnslie | Pexxum poctymna: 10»

€ TYTOIUTaBKUX

HEMETAJUTHIYECKUX H
CHJIMKATHBIX
MaTepHaIOB)

MaTepHalIbl Ha
OCHOBE CHJINKaTOB
u
TIOMOCHJIMKATOB
[DnexTpoHHBIH
pecypc]/ C.M.
A3zapos [u ap.].—
ONeKTpoH.
TEKCTOBBIC
JlaHHBIE.—
MuHck:
Benopycckas
Hayka, 2014.—
176 ¢

http://www.iprbookshop.ru/29462.— 3BbC
«IPRbooksy, mo mapoito



http://lib.mgsu.ru/Scripts/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=�����&P21DBN=�����&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AD%D1%88%D0%B1%D0%B8,%20%D0%9C.

«MarepuanoBeneHn
€ TYT'OIITIaBKUX
HEMETAUIMYECKUX U
CUJIMKATHBIX
MaTepHaIOB)»

Opnosa A.M.
XUMUS CHIINKATOB
[DnexTpoHHBIH
pecypc]: yae6HOE
mocobune/ OpioBa
AM., [TerpoBa
E.A.— DnektpoH.
TEKCTOBBIC
naHHble.— M.:
MockoBckuit
rOCYAapCTBEHHbBIN
CTPOUTEIIbHBIN
yHuBepcutet, ObC
ACB, 2010.—56 ¢

Pexxum nocryna:
http://www.iprbookshop.ru/16384.— 3BC
«IPRbooksy, mo mapoo

OJIHUmMelbHasA iumepanmypa.

HTB MI'CY

«MarepuanoBeneHn
€ TYrOILIaBKUX
HeMeTaNIMYeCKIX 1
CHJIMKATHBIX
MaTEepUAIIOB)

®dusuko-
XUMHUYCCKHEC
OCHOBBI
CTPOUTEIEHOTO
MaTepHaIoBeleHN
st [Teker] : yueO.
noco0ue JJIsi By30B
/T.T. Boaokurux
[v mp.]. ; [mox
o6bmr. pex. I'. T
Bosokutuna, 3. B.
Kosnoga; pen.: B.
. Bepemarus, B.
N. Janunog]. - M.
: U3n-Bo ACB,
2004.

10

3bC ACB

«MarepuanoseneHu
€ TYTOIJTaBKHUX
HEMETAJUIMYECKUX U
CUJIMKATHBIX
MaTepUaIOB»

Py6rmosa B.H.
dusznyeckas
XMMUSI CHITUKATOB
[DnexTpoHHBIH
pecypcl:
METOINYECKHE
yKa3aHUs K
1mab0paTOPHBIM
pabotam/ Py6GrioBa
B.H.— DnekrpoH.
TEKCTOBBIE
JaHHbIE.—
OpenOypr:
Openbyprexuii
rOCYAapCTBEHHBIN
yausepcutet, ObC
ACB, 2008.—9c

. Pexxum pocryna:
http://www.iprbookshop.ru/21695.
— OBC «IPRbooksy, mo mapoito
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9 Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn « UHTEepHeT»
(nasee — cerb «MHTEPHET), HEOOXOAUMBIX /IJIs1 OCBOCHUS TUCHHUIUIMHBI (MOYJIsA)

Haunmenoanue pecypca cett « IHTepHET» DeKTPOHHBIN ajpec pecypca
«Poccuiickoe obpasoBaHue» - peaepanbHbli nopTan http://www.edu.ru/index.php
Hayunas snexkTponHas Oubimoreka http://elibrary.ru/defaultx.asp?
DnexkrponHas 6ubnmoreunas cuctema IPRbooks http://www.iprbookshop.ru/
denepanbHas yYHUBEPCUTETCKAs KOMITBIOTEPHAS CETh

http://www.runnet.ru/

Poccun

Wndopmanmonnast cucrema «EanHOoe OKHO JocTyma K
00pa3oBaTeIbHBIM PECYPCaM»

HayuHno-TexHMYeCKHIl KypHald IO CTPOUTEIBCTBY U
apxutektype «Bectauk MI'CY»

http://window.edu.ru/

http://www.vestnikmgsu.ru/

Hayumo-Texmmieckas 6ubmorexa HIY MI'CY http://www.mgsu.rué resources/Biblioteka

pasnen «Kadenpsr» Ha oprnmansaoM caiite HUY MI'CY http://www.mliiti;uilf:fr;l;/(:irsi ityabout/Stru

10. MeToauyeckue yKazaHus 1Jis1 00y4AIOIIHUXCS 110 OCBOCHUIO TUCIUIIIUHBI (MOIYJIs)
Opranu3zanust 1eATeIbHOCTH 00yJaroIIerocs

1. Hanucanue KOHCIEKTa JIEKIMHA: KPaTKO, CXEMAaTH4YHO, IIOCIIEIOBATENbHO (PUKCHPOBATH
OCHOBHBIC TOJIOKEHUS, BBIBOJBI, (DOPMYIUPOBKH, OOOOIIEHUS, IOMeYaTh Ba)KHbIE MBICIIH,
BBIJIETISATH KJIFOUEBbBIE CJIOBA, TEPMHUHBI.

2. O3HakOMJIEHHE C TEpMHUHAMH, IOHATUSAMHM C T[IOMOIIBIO SHUUMKJIONENUH, CloBapei,
CIIPAaBOYHHMKOB C BBHIITUCHIBAHUEM TOJKOBAaHUM B TETPA/ib.

3. Omnpenenenue BONpPOCOB, TEPMUHOB, MaTepUalla, KOTOPBIHA BbI3bIBAET TPYJHOCTH, IOMETUTH U
MOMBITAThCSl HATH OTBET B peKOMeHAyeMoi Juteparype. Ecinu camocTodTenbHO HE yaaercs
pa3o0paThCsi B MaTepuaie, He00X0AUMO CPOPMYJIMPOBATH BONPOC U 33/1aTh IMPENOIaBaATEIIO
Ha KOHCYJIbTALIUU, Ha TJAOOPAaTOPHOM U MPAKTUYECKOM 3aHSATHH.

4. Pabota c KOHCIEKTOM JIEKIMii, TOJIrOTOBKA OTBETOB K BOIIPOCAM YCTHOT'O OMpoca H Jp.

5. Ilpu moAroroBke K 3adeTy M 3K3aMEHy HEOOXOAMMO OpPUEHTHUPOBATHCS Ha KOHCIIEKTHI

JEKUNH, pEKOMEHAYEMYIO JINTEPATYPY U IP.

6. YienuTe BHUMaHHE CJICIYIOIUM TIOHATHSAM. CTPYKTYpa, MOIUMOPPHU3M, Je(eKThI
KPUCTAJJIMYECKON PEIIETKN . CIIEKAHNE, PEKPUCTAIIIN3alus U Ap.

7. IIpocMoTp pexoMmeHyeMol JuTepaTypsl, pabota c¢ TekctoM. K mnpumepy, u3 mnepedss
ocHoBHoi jurepatypel OCB ACB [3]: «lIloa crmekanweM B 0O0ILIeM Ciiydae MOHHMAETCS
MPOUCXOAIINNA MPU BBICOKUX TeMIIepaTypax MpOILEecC YIUIOTHEHUS U YIPOUYEHHS MOPUCTOTO
36pHUCTOrO MaTepHuasa

8. . IloxmroroBka k JrabopaTtopHBIM paboTaM 1Mo MeTomudeckuM ykazanusMm Camuenko C.B.,
3emckoBa O.B., KosnmoBa U.B. «MarepuanoBeneHne TYroljaBKMX HEMETAUIMYECKUX U
CIJIMKATHBIX MaTepUajoB» [DNEKTPOHHBIA pecypc]|:MeTOINYECKHE YKa3aHUS K BBITOJHEHUIO
nabopaTopHbIX paboT Uil CTyAeHTOB OakamaBpuara HampaieHus noxarorosku 18.03.01
(240100 .62) «TexHONOTHS TYroIIaBKUX HEMETAUIMYECKUX U CHIIMKATHBIX MAaTEPHANIOBY -
Mocksa HY MI'CVY,2015

11 Iepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHii, HCIOJIb3yeMbIX NIPH OCYLIEeCTBJIECHUH
o0pa3oBaTe/ILHOIO Mpolecca Mo JMCHUIINHe (MOAYJ110), BK/IIOYasi lepevyeHb
NMPOrpaMMHOI0 o0ecrniedyeHnsl U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEeM (IIpH

HE00X0AMMOCTH)


http://www.edu.ru/index.php
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.runnet.ru/
http://window.edu.ru/
http://www.vestnikmgsu.ru/
http://www.mgsu.ru/resources/Biblioteka/
http://www.mgsu.ru/resources/Biblioteka/
http://www.mgsu.ru/universityabout/Struktura/Kafedri/
http://www.mgsu.ru/universityabout/Struktura/Kafedri/

111 Ilepeuenv uHOpMaAYUOHHBIX  MEXHONO2UL, UCHOIL3YEMBIX NPU  OCYUeCMEIeHUl

obpazosamenvHo2o npoyecca
He npenycmorpen

11. 2. [Ilepeuenv npocpammHoco obecneuenus, UCHOALIYEMO20 NPU  OCYUeCMBIeHUU

obpazosamenvo2o npoyecca
He npenycmotpen

11.3. Ilepeuensb uHhOpMaAyUOHHbIX CNPABOUHBIX CUCTIEM
NudopmaninoHHO-0UOIMOTEYHBIC CHCTEMBI

HammenoBaane UBC DNeKTPOHHBIN aJipec pecypca
Hayunas snexkTpoHHas Oubimnoreka http://elibrary.ru/defaultx.asp?
DnexkrponHas 6ubnmoreunas cuctema IPRbooks http://www.iprbookshop.ru/
Hayuno-texnnyeckas 6ubnmmorexka HUY MI'CY http://www.mgsu.ru/resources/Biblioteka/

12 Onucanue MaTepuaIbHO-TeXHUYECKOI 0a3bl, HEOOXOAMMOI /1JIsl OCYIeCTBIEHUSA
00pa3oBaTeILHOIO NMpPoIecca Mo JUCUUILIUHE (MOIYJII0):

VYueOHble 3aHATHS 110 AUCIUIUINHE «MarepraaoBeIcHUE TYTOIIaBKUX HEMETAUIMYECKUX U
CHWJIMKATHBIX MaTepualioB» IIPOBOAATCA B CJ'IG,I[YI-OH_[I/IX O60py,HOBaHHBIX y‘le6HBIX Ka6I/IHCTaX,
OCHAIIIEHHBIX COOTBETCTBYIOIIUM O0OPYAOBAaHUEM U IPOrPAMMHBIM 00ECIICYCHUEM:

Ne Bun yuebnoro 3aHsTHS HammenoBanue o0opynoBaHus Ne u HaumeHoBaHUE
000pyIOBaHHBIX YICOHBIX
KaOMHETOB, 00BEKTOB IS
MPOBEICHUS
MPAKTUYECKUX 3aHATUN
1 2 3 4
AyIUTOPUH IS IPOBEACHUS
1 Tlekuun MOOWIIBHBIE (TIEPEHOCHBIE) HAOOPHI 3aHATUN JIEKIUOHHOTO THIIA
JIEMOHCTPAIIMOHHOT0 000PY/I0BaHUs B COOTBETCTBHH C MEPEUHEM
aynuTopHOTO POHIA
AyIUTOPUH IS IPOBEACHUS
3aHATUN CEMHUHAPCKOTO
THIIa B COOTBETCTBHH C
MepeYHEM ayIUTOPHOTO
donma

n/m

MOOWIbHBIE (TIEPEHOCHEIE) HA0OPHI

2 [IpakTuueckue 3aHATH
JACMOHCTPALIUOHHOT'O O60pyZ[OBaHI/I$I



http://elibrary/
http://www/
http://www/

JlabopaTopHBIii TPaKTHKYM

[Mpodunorpad MO/I-201
Teepaomep TK-2M

Teepmomep TOMII-4

Onexrpudaeckas neus KOHOH 8/2/110
Muxpockomr [TMT-3

ba4yok Ha MPOKaIMBaEMOCTh IO METORY
JxomuHu

Muxkpockonsl pasibie: MUM-7, MUM-6
Onextporoumio OT

ToxapHslil craHok 7M61

[Totenunometp I1I163

Kommext obopynoBanus uis
M3TOTOBIICHNS MUKPOIUTH(OB

IIpecc runpaBnnueckuii Ha 500 kr

Becst MWP/SCL/-300/300r/

KommexT npucnocodnennit ais
B3BELIMBAHMS Ha 3JEKTPHUUECKUX BEcax
KI'B

[TonyaBTOMaTHuecKuil anmnapar A
oTIpesieNeH sl YAETIbHOM TOBEpXHOCTH
MOPOIIKO0OPa3HBIX MaTepHajIOB ammapar
braeitnaToniPerm

[Tpubop 11t onpeeneHuss akTHBHOCTH
memenrta MAILL-04M

[cuxpometp acruparmonssit MB-4-2M
MEXaHUYECKUH

VYaptpasBykosoii mpudop TICO
Onexrponnsie Bechl SK-1000/1kr/05,1/
Bubponnomazaxa 400*580

®Dopma 11 H3TOTOBJIEHHUS] KOHTPOJIBHBIX
00pa3noB u3 6eToHOB B Buae kyba 1PK-
150

MydenbHast 1e4b ¢ TEpMOPErYJIATOPOM
Bapra

ka¢ cymmnpaeril Labortechnik WS
Banna BI'3 ¢ ruapo3aTBopom

110a VJIB, 129 KMK,
JlabGopaTtopus
"MarepuanaoBencHus "

[Tporpamma cocTaBiieHa B COOTBETCTBHU C TpeOoBaHUAMHU DeepanbHOTO roCyIapCTBEHHOTO
00pa30BaTEeNLHOTO CTaHAapTa BbICHIETO MNPO(ECCHOHANBHOTO O00pa3oBaHUA M C  Y4ETOM
PEKOMEHIaMii  IPUMEPHOMH
npodeccuoHansHOr0  oOpa3oBaHus Mo HampasieHuto mnoarotoBku 18.03.01 «Xumuueckas

OCHOBHOM  00Opa3oBaTeIbHOMN

TeXHOJorus «(ypoBeHb OakajgaBpHara)

IIPOrpamMMBbl

BBICHICTO



