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1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Lenpto ocBoeHUs OUCHUIUIMHBI (Moayns) «®Pusnueckas XUMHS TYTOIUIaBKUX
HEMETAJUTMYECKUX M CHJIUKATHBIX MAaTEPHAJIOB) SIBISICTCS OCBOSHHE OOYUYaIONUMUCS 3HAHHMA
¢u3MKOW XHMMHUU TYTOIUIABKUX HEMETANIMYECKHX M CHJIMKATHBIX MaTepuainoB, (a30BbIX
PaBHOBECHH B CHJITMKATHBIX M OKCHUIHBIX CHCTEMaX, MPUHIIMIIOB TOCTPOCHUs (ha30BBIX JHArpaMM
COCTOSIHUSI CHCTE€M, TEOPUHM IIPOLECCOB, MPOTEKAIOIIUX IPH CHHTE3e MaTepuaioB B
Pa3HOOOPA3HBIX YCIOBUIX MTPU BHICOKUX TEMIIEPATYPaX.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunimnba @du3znueckas XUMHS TYTOIUIABKMX HEMETAUIMYECKUX M CHUJIMKATHBIX
MaTepHaIOB BXOJINUT B BAPHATHBHYIO YaCTh Y4EOHOTO IJIaHa 00pa30BaTEILHON TPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMuUpOBaHHBIC B pE3yJIbTaTe U3yUYCHUS JUCITUTUIHH/ TPAKTHK:

Konnongnas xumus

Mumnepanorus u nerporpadus HEeMETAUTUISCKUX U TOPIOYUX UCKOMTAEMBIX

duzndeckass XuMus

OO611ast ¥ HeOpraHUYeCcKas XUMHS

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

XUMHYECKasi TEXHOJIOTUS TYTOIUIaBKMX HEMETAUIMYECKUX U CUIIMKATHBIX MATEPUAJIOB

XHAMHYECKHUE PEAKTOPBI

MoaenupoBaHre XUMUKO-TEXHOJIOTHYECKUX MTPOIIECCOB

[InanupoBaHue U opraHu3anus SKCIepuMeHTa

TernmoBble MPOLIECCHI U arperarbl B TEXHOJOTMU TYTOIUIABKUX HEMETAUIMYECKUX M
CUJIMKATHBIX MaTepHUaIOB

Cucremsl yripaBieHUs XUMUKO-TEXHOJIOTUYECKUMHU ITPOLIECCAMHU

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4eHHs

B pesynprare ocBOEHUS AMCHUIUIMHBL (MOnyis) «Pu3MuUecKas XUMHs TYTOMJIaBKUX
HEMETAJNINYECKUX U CUIMKATHBIX MaTepHajIoB» 00Yy4aroLUiics T0KEeH 001agaTh e yoUuMU
KOMIIETEHIMSIMU:

CtpyKTypHBII [Inanupyemble pe3yabTaThl 00yUeHUS
JJIEMEHT
KOMIIETEHIIMH
OIIK-3 TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUSI O CTPOCHHUHU BELIECTBA, IPUPOIE XUMHUECKON

CBsI3H1 B Pa3/JIMYHBIX KJIACCaX XUMHUYCCKUX COG]II/IHGHI/Iﬁ JJIs1 TIOHUMaHU A CBOMCTB MaTCpuruaJioB U
MEXaHU3Ma XUMHUUYCCKHUX MTPOUECCOB, ITPOTCKAOIINX B OKPYKAKOIIIEM MHPEC

3HaTh -OCHOBBI (PM3UYECKON XUMHH TYTOIJIABKUX HEMETALTUYECKUX U
CHJIMKATHBIX MaTEepHaliOB, 0COOEHHOCTH U3y4aeMbIX MaTEpUajIOB, TUTIOBBIE
MPOIIECCHl U 000PYTOBAHNE XUMUYECKON TEXHOJIOTUN CUITUKATHBIX
MaTepHaioB

YMerb -IIPUMEHATD PA3JIMYHbIE METObI TEOPETUYECKOTO U IKCIIEPUMEHTAILHOIO
uCcienoBaHus PU3NKO-XUMUYECKUX CBOMCTB TYTOIJIaBKUX
HEMETAJUIMYECKUX MATEPUAIIOB;

-IIPOBOJUTH KAYECTBEHHBIE U KOJIMYECTBEHHBIE PACUETHI 110 IarpaMmam
COCTOSIHMS IBYX- U TPEXKOMIIOHEHTHBIX CUCTEM;

-IIPOTHO3UPOBATH BEPOATHBIE CUTYAIlMH COOTHOIIEHUS (a3 U CTPYKTYpPHI
MaTepuasoB, UCIOJIb3Ysl OAHOKOMIIOHEHTHBIE, JIByXKOMIIOHEHTHBIE U
TPEXKOMIIOHEHTHBIE CHCTEMBI.




Bnanets

-HaBbIKaMH SKCIICPUMEHTAIIBHOI'O UCCIIECAOBAHNA OCHOBHBIX (1)I/IBI/IKO'
XUMHUYCCKUX CBOfICTB CUJIMKATHBIX MaTepI/IaJIOB, CI:IpBH " I‘OTOBOI\/JI
IIPOYKLIMH;

-HaBbIKaMU OHpe[[eJIeHI/ISI MI/IHepaJHJHOFO COoCTaBa HpI/IpOI[HBIX CHUJIMKATOB U
TJIMH, UCIIOJIb3Ys KOMILJIEKCHBIN TepMI/I‘IeCKI/Iﬁ n peHTFeHOBCKI/II;'I METOAbI
HCCIICA0OBAaHUA.

[TK-16 criocoOHOCTBIO TUTAHUPOBATH U IPOBOJUTH (PU3UUECKHE U XUMUYECKHE KCTIEPHUMEHTHI,
IPOBOIUTH 00pabOTKY MX pe3yJlbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATh TUIIOTE3HI U
yCTaHaBJIMBATh IPAHUIIBI X IPUMEHEHHUS, IPUMEHATh METObI MAaTEMAaTHYECKOTO aHAIN3a U
MOJICITIUPOBAHMS, TEOPETUUECKOTO U HIKCIIEPUMEHTAIBHOTO UCCIIEOBAHUS

3HaTh

-OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX IPOLECCOB U
XapaKTEPUCTUKU PABHOBECHOI'O COCTOSIHUS, METO/IbI OITMCAHUS XMMHUYECKUX
PaBHOBECHIA;

-OCHOBHbIE (PM3UKO-XUMHUECKUE METO/Ibl aHAJIN3a CTPYKTYPhI U CBOMCTB
CUJIMKATHBIX U TYTOIUIaBKMX HEMETAUIMYECKUX MATEPUAJIOB.

YmMmern

-BBIIIOJIHATE OCHOBHBIC XUMHUYCCKUC OIICpallu, OMPCACIIATD
TCPMOAUHAMUNYCCKHUEC XaPAKTCPUCTUKU XUMHUYCCKUX peaKLII/Iﬁ n
PAaBHOBCCHBIC KOHLICHTPAMKU BEIICCTB,

-HUCITI0JIB30BATh OCHOBHBIC XUMHWYCCKHUEC 3aKOHbI, TCPMOAUMHAMHUYCCKHC
CIIPaBOYHBIC JAHHBIC U KOJIMYCCTBCHHBIC COOTHOIICHUS HeOpFaHHHGCKOﬁ
XUMHUHU OJI pCIICHUS HpO(bGCCI/IOHaJ'ILHLIX 3aJa4.

Brnaners

-MEeTOIaMH HcCclieIoBaHue (Pa30BOTO COCTaBa, MUKPO- U MAaKPOCTPYKTYPHI
HEMETaNINYEeCKUX MaTepUaJloB;

-METOJaMHU aHaJIM3a AarpaMM COCTOSTHUS CUJIMKATHBIX U TYTOIUIaBKUX
CHCTEM.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocTosTenbHast pabora — 122,4 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas ) =
KOHTaKTHas paboTa E z Dopma TEKyLIEro
s X Bu KOHTPOJIS
Paznen/ tema 2 (B axaz. =acax) g2 A . P Kon
> 3 © | caMOCTOSITENbHOMH | ycIIeBaeMOCTH U
JCIUTLTAHBI R [ . | xoMnereHuH
o & paboThI IIPOMEKYTOYHOM
na6. |mpakr. | € &
Tlex. : 128 aTTecTaluu
3aH. | 3aH. [ &
1.1
1.1 OOmue TmOHATHS O
JrarpaMmax COCTOSIHUS CamocrosTenpHOe
TYTOIUIaBKHUX CUCTEM. u3ydyeHue yueOHoii| BrimonHenue u
OIHOKOMIIOHEHTHEIE ¥ HAy9HO obcyxaeHne
CHCTEMBI. 3 1 | 421 30 JIUTEPATYPBHI. JAHHBIX OIIK-3, IIK-16
JIByXKOMITIOHEHTHBIE [Moaroroska k nabopatopHon
CHCTEMBIL. nabopaTopHOi paboTsr Nel.
TpeXKOMIIOHEHTHBIC pabote Nel
CHCTEMBI.
Hroro no pazneny 1 4/21 30
2.2
2.1 KpucramioXuMHUeCKHe
CamocTosiTenbHOe
L CTpOCHHA n3ydyenue yueonoli| CobeceroBanue mo
BCIIIECTB B| 3 1 30 i ¥ OIIK-3, TIK-16
U HAYYHO TeMe
KOHJICHCUPOBAaHHOM
JUTEPATYPHI
COCTOSIHUM.
HWroro no pazneny 1 30
3.3
CamocTosiTenbHOe
n3yueHue yueOHoi| BrinonHeHue u
U Hay4HO o0cyxaeHue
3.1 Tlonstue 0
3 1 221 30 JIUTEPATYPHI. JIAHHBIX OI1K-3, TIK-16
TBEpAO(A3HBIX PEAKIUAX. o
IMoaroToBka k 1a00paTOpHOI
nabopaTtopHoOi paboThr Ne 2
pabotsr Ne2
Wroro no pazneny 1 221 30
4.4
4.1 TBepnodaszubie PaGora c
prod CobecenoBaHue 1o
MPOIIECCHI, KX OCOOCHHOCTH JNEKTPOHHBIMHA
" 3HauUeHUE TUTST yaeOHUKaMU reme. Iposepica i
3 1 32,4 ’ 3aImTa OIIK-3, TIK-16
TEXHOJIOTHMH  TYTOIIABKUX BeimosHeHne
WHIUBHAYaIHHOTO
HEMETaTTHIeCKUX u WHIUBHUAYaIHHOT O
3amanus Nel.
CHJIMKAaTHBIX MaTEPUajoB. 3amanus Nel.
Hroro no pazaeny 1 32,4
Uroro 3a cemectp 4 6/41 122,4 3K3aMeH
Uroro no pucnuminuze 4 6/41 122,4 JK3aMeH OIIK-3,IIK-16




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO6pazoBaTenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAS MOJIENb 00pa30BaTEIbHOIO Mpolecca,
CUCTEMHO ONPEICNSIONIasi CTPYKTYPy M COJEpKaHhuEe IEATEILHOCTH OOEUX CTOPOH 3TOTO
npouecca (mpernoaaBareiss U CTYACHTa), HMEIOLAs LEJIbI0 JOCTIKEHUE TIUIAHUPYEMbIX
pe3yslbTaTOB € TMONPAaBKOW HAa UWHAWBUAYyAJIbHBIE OCOOCHHOCTH €ro0  YY4aCTHUKOB.
TexHonoOrnyHOCTh Y4eOHOTO IMpoliecca COCTOMT B TOM, YTOOBI clenarh Y4eOHbIM mporecc
MOJTHOCTBIO YIIPABIISIEMBIM.

OcCHOBHBIMU IpPU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM IIOHUMAaHUU
SIBIISTFOTCSL:

— JIeTaJIbHOE OMHCaHNe 00pa30BaTENbHbIX 1IEJIEH;

— TMOdTamHOe omnucaHue (NMPOEKTUPOBAHME) CIIOCOOOB  JOCTHIKEHHS  3a/JaHHBIX
pe3yJbTaTOB-1IENEeH;

— WCMOJB30BaHUE OOpAaTHOW CBS3M C IENBI0 KOPPEKTHUPOBKH 0Opa30BATEILHOTO
nporecca;

— rapaHTUPOBAHHOCTH JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENbHOTO MpoIlecca BHE 3aBUCUMOCTH OT MacTepCTBa
MIPEToIaBaTells;

— ONTUMAaJILHOCTh 3aTPAYUBAEMBIX PECYPCOB U YCHUIIUH.

Peanu3arust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMATPUBACT HCIIOIH30BAHKE B YICOHOM
MpoLecCe AaKTHUBHBIX M HHTEPAKTUBHBIX (OpM TPOBEACHHSI 3aHATHH B COYETAHUU C
BHEAYJIMTOPHOW paboTOi ¢ MEeNb0 POPMHUPOBAHUS M Pa3BUTUS MPO(ECCHOHATBLHBIX HABBIKOB
oOyJaromuxcs.

Ilenn, mMoCTaBJIICHHBIC TPU HW3YYCHUU Kypca, TOCTHUTAIOTCS 33 CYET KOMILIEKCHOTO
noaxofa K OOYYeHHIO CTYJEHTOB, OCHOBAaHHOTO HAa COYETAHUU TEOPETHYECKOro Kypca,
7a00paTOPHBIX 3aHATUA W CaMOCTOSATEIBHON TO3HABATEIBHON JESTEIILHOCTU CTYJEHTOB.
H3ydyeHne TeOpeTHYecKOro Kypca TMPOBOJUTCS B  CIEHHUAIU3UPOBAHHBIX JIGKIIMOHHBIX
ayJIUTOPUSAX C UCTIOJIL30BAHUEM BUJICOTCXHUKH, MTO3BOJIIONICH TPAHCIHMPOBATH Yepe3 MOHUTOP
PHUCYHKH, CXEMBI, MOJICITH, KOTOPBIC B 3HAYMTEILHOM CTSIICHH 00JIETYal0T TOHUMaHUe Kypca.

3aHATHS TPOBOJAATCS C MPUMEHEHHEM TPAJAULMOHHONW U MOAYJIbHO-KOMIIETEHTHOCTHOM
TEXHOJIOTHH C NCIOJIb30BaHNEM MHTepHET-pecypcoB.

Jlexiuu mpOXOJAT Kak B TPaTUIMOHHON dopMe, B BUE MPE3EHTALUN, TaKk U B Gopme
JEKIUA-UHPOPMAIIi, OPHCHTHUPOBAHHBIX HA HM3JI0OKCHUE W OOBSICHEHUE CTYJCHTAM HAYYHOUN
uH(pOpMaIlMK, TOJUIekKAIIeH OCMBICICHUIO M 3allOMUHAHUWIO, JIEKIUH-KOHCYIbTAllUH, TIe
TEOPETUICCKHUI MaTepras 3apaHee BBIIACTCS CTYACHTaM IS CAMOCTOSTSIIBHOTO H3YUCHHUSI, IS
MOJI-TOTOBKM  BOINPOCOB  JIEKTOPY, TakuM oO0Opa3oM, JEKIUS TMPOXOJUT MO THUIY
BOTIPOCHI-OTBETHI-TUCKYCCHSI.

JIeKIIMOHHBIN MaTepHal 3aKperuIsIeTcsl B X0/e MPAKTUYECKUX 3aHATUN U JTaOOopaTOPHBIX
paboT, Ha KOTOPBIX BBIMOJHSIOTCS TPYIIIOBBIC WIIM WHAWNBUIYAIbHBIC 3a/IaHUS 110 MPOUICHHON
TemMe. Ha mpakTuueckux U Ja0OpaTOPHBIX 3aHATUAX CTYACHTHI MPHOOPETAIOT HAaBBIKU
UCCIICIOBATEIILCKOM  JIEATCIIBHOCTH W YMCHHSI OOBSACHATH PE3yNbTaThl IKCICPUMEHTA,
OCHOBBIBASICh Ha 3HAHUSAX TEOPETUYECKOW YacTH Kypca. [Ipu mpoBeneHUM J1abopaTOPHBIX
3aHATHN UCIIOJIB3YETCS METOJ] KOHTEKCTHOTO OOYICHHSI, KOTOPBIH TTO3BOJISIET YCBOUTH MaTepHal
MyTeM BBIABICHUS CBsI3€l MEXAY KOHKPETHBIM 3HAaHHEM U €ro NpPHUMEHEHUEM, a TakKkKe
TEXHOJIOTHS MOAYJIBHOTO OOy4YeHHUS M KOJUICKTHBHOTO B3aMMOOOYyYeHHs (TapHas paboTra Tpex
BUJIOB: CTaTHYECKas Mapa, TMHAMUYecKasl Tlapa, BapyuallmoHHas mapa).

NunuBuayanbHas CcaMOCTOSITENIBHAS — TIO3HABaTelbHAS — JICATEIBHOCTh  CTYICHTOB
3aKJII0YaeTCs B MMOAOOpEe JHMTEepaTypbl MO pasienaMm Kypca u ee u3ydeHuu. llpu sToMm
MIPEyCMOTPEHBI HWHIWBHIyAJbHBIE W TPYIIOBBIE KOHCYJIBTAMHA IO H3Y9aeMBIM pasjeiam
Kypca. B pesynbrare m3ydeHus NaHHOW JUCIMIUTUHBI CTYICHTHI JIOJDKHBI IPUOpPECTH 3HAHUS,
YMEHHSI ¥ OTPEJCIICHHBIA OIBIT, HCOOXOAUMBIE I OyAyIIeld MpaKTHYSCKOW JESTeILHOCTH.
CamocTtosTenpHas paboTa CTYJIEHTOB CTUMYJIHPYET CTYACHTOB K CAMOCTOSATEIHHON



popaboTKe TeM B IIPOIECcce BHITOTHEHNS HHIMBUAYAITbHBIX 3aJaHHM, B TPOIECcCe MOATOTOBKH K
KOHTPOJIbHBIM paboTraM W WTOroBoi arrectaiuu. CamocrosiTenbHas paboTa CTYICHTOB
HalpaBJIeHA Ha 3aKPEIJICHHE TEOPETHUYECKOr0 MaTepuaia, M3JI0KEHHOTO MpernojaBareieM, Ha
npopabOTKy TeM, OTBEICHHBIX Ha CAMOCTOSITEIbHOE U3y4YEHHUE, Ha OATOTOBKY K BBIOJIHEHUIO U
3amuTe 1a00paTOPHBIX padoT, MOATOTOBKY K KOHTPOJIBHON pabOTe M UTOTOBOM aTTeCTAIlUU.

B xoze 3ansTHii npeanonaaraeTcsi HCIOIb30BaHHE KOMITJIEKCa HHHOBAIIMOHHBIX METOZOB
MHTEPAKTHBHOTO OOYUEHHSI CTY/IEHTOB, BKIIFOUAIOIIETO B ceOsl:

- co3maHHe TMPOOJEMHBIX CHTyallii C T[IOKa3aTelbHBIM pPELHICHHEM IPOOJIEMBI
Iperno/iaBaTesieM;

- CaMOCTOSITENIbHYIO TOMCKOBYIO JICATEIIFHOCTh B pEHICHUH Y4eOHBIX mpoOliem,
HaMpaBJIIEMYIO PENoaBaTesieM;

- CaMOCTOSITEIIbHOE PEIICHHE TPOOIEM CTYACHTAMH 1101 KOHTPOJIEM IPETO1aBaTels.

- mpobaemMHoe 00yUeHHE — CTUMYJIMPOBAHNUE CTYIEHTOB K CAMOCTOSITEIIBbHON «100bIuE)
3HAHWH, HEOOXOANMBIX JUIS PEIICHNSI KOHKPETHOH IPOOIIEMBI.

- KOHTEKCTHOE OOYy4YeHHWE — MOTHBALUS CTYACHTOB K YCBOCHHUIO 3HAaHUH IyTeM
BBISIBJICHUS CBSI3€H MEXly KOHKPETHBIM 3HAHUEM H €TO IPUMEHEHUEM.

- oOyueHne Ha OCHOBE OIbITa — aKTUBHU3AIMS TO3HABATEIBHOMN 1EATEILHOCTH CTYICHTOB
3a CYeT aCCOLMAIMU UX COOCTBEHHOTO OIIBITA C TPEAMETOM U3yUYCHHUSI.

- UWHAMBHAyalbHOe OOydeHHe — BBICTpaWBaHUE CTYJCHTaMH COOCTBEHHBIX
00pa3oBaTENbHBIX TPACKTOPUI Ha OCHOBE ()OPMUPOBAHUS HHIMBUIYAIbHBIX YICOHBIX TUIAHOB U
IPO-TPaMM C YU4E€TOM HUHTEPECOB M MPEATIOYTEHUH CTYIEHTOB.

- MEXIUCHUIUIMHAPHOE OO0Y4YeHUE — WCIOJIb30BaHNWE 3HAHMW M3 Pa3HBIX 00JacTei, ux
IPYNIMPOBKA M KOHIIEHTPAIHSI B KOHTEKCTE KOHKPETHOM perraeMoii 3a1a4m.

- OIepeXKaroIIas CaMOCTOsATEeNbHAsA paboTa — U3ydYEeHUE CTYACHTaMU HOBOTO MaTepHaia
JI0 €T0 M3JIOKEHHS IPENoJaBaTeIeM Ha JISKIUH U JPYTUX ayAUTOPHBIX 3aHATHSIX.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arImMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOYHOM aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHUHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1 TopurkoB, B. . OcHoBbl ¢u3nueckort xumuu : yueOnuk / B. U. Topmkos, U. A.
KysnernoB. — 6-¢ m3n. — MockBa : Jlaboparopust 3Hammii, 2017. — 410 c. — ISBN
978-5-00101-539-0. — Tekct : anekTpoHHSIi // JIaHb : 21eKTPOHHO-OHOIHOTEYHAs CHCTEeMa. —
URL.: https://e.lanbook.com/book/97412 (mata obpamenus: 19.09.2020). — Pexum goctymna:
JUIS aBTOPU3. MTOJIb30BaTEIEH.

0) lonoJiHMTEILHAA JIATEpaTypa:

1. benos, H. A. JluarpaMMbl COCTOSSHUSI TPOMHBIX M UYETBEPHBIX CHUCTEM : yueOHOE
nocobue / H. A. benos. — Mocksa : MUCHUC, 2007. — 360 c. — ISBN 978-5-87623-174-1. —
Tekcr : onek-tponsbid //  Jlawb : 3nekTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/1828 — Pexum mocTtyna: st aBTOPHU3. TIOJIb30BATEINEH.

2. Uypromos, A. 0. MeramoBeaenne. MeToauueckue yKazaHUs 10 HCIOJIB30BAHUIO
TPEHUHT0-BOM CHUCTEMbI JUIsI MOCTPOCHMS M aHAIM3a JMarpaMM COCTOSIHMS © METOJIMYecKHe
ykazanust / A. FO. Uypromos, C. B. Measenesa, A. H. Comonnn. — Mocksa : MUCHUC, 2013. —
44 c. — Tekcr : snextponHbld // JlaHp @ 3nmeKTpoHHO-OMONHMOTEYHas cucrema. — URL:
https://e.lanbook.com/book/117271 — Pexwm gocTyma: Jjst aBTOPH3. TOJIb30BaTEIIEH.

3. Termodusuka , TEMIOTEXHUKA , TerI000MeH : Termomacconepenoc . Tommso u



https://e.lanbook.com/book/97412
https://e.lanbook.com/book/1828
https://e.lanbook.com/book/117271

OrHeymopsl : ydeoHoe mocodue / B. A. Apyrionos, B. A. Kanuranos, 1. A. JleBunxwuii, C. H.
[IIu6anoB. — Mocksa : MUCHUC, 2007. — 136 c¢. — Tekcr : snaekTpoHHbIi // JlaHp :
3JIEKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/117074

B) MeTonuyeckue ykazaHus:

1. CmupuoB, A. H. Onpenenenne CBOWCTB TIIMHUCTOIO ChIphs . mpaktukym / A. H.
Cwmupsos, H. 0. Cseunukosa, C. B. IOauna ; Marautoropckuit roc. Texuudeckuit yu-t um. . .
Hocoga. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3ari1. ¢ TUTYII. 3KpaHa.
- URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530
255/3819.pdf&view=true.

2. CpeunukoBa H.IO., CmupnoB A.H., IOguna C.B. Mertoauueckue ykazaHus: s
BBIIIOJTHCHHS 1a00paTOPHBIX pabor 1o JTHUCIUATLIMHE «Puznueckas XAMUS
MAPOMETALTYPIrUHYECKUX TPOIECCOBY» [UJII CTYACHTOB BCEX CIEHHAIBHOCTEH BceX ¢GopMm
oOyuenust. Marauroropck: M3n-Bo Marauroropcek. roc. Texs. yH-ta uM. I.M.Hocosa, 2015, 29 c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBUS IULEH3UH
MS Windows 7
Professional (ast J-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

CBOOOJIHO pacHpoCTpaHsIeMoe

FAR Manager O6eccpoyHO
o

MS Office 20071, 135 o1 17.09.2007 GeccpouHo

Professional

7Zip CBOOOIHO PACIPOCTPAHSIEMOE OECCPOYHO

Hpmbeccnonanbﬂme 6331)1 JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI
HasBaHue xypca CchlIKa
OnexkTpoHHas 0a3za mepuoguMUecKux wu3naHuii East
View Information Services, OO0 «MIBUC»

HanmonanbHast ~ MHGOPMAIMOHHO-aHATUTHYIECKAS
cucreMa — Poccuiickuit mHAekc HaywyHoro|URL: https://elibrary.ru/project risc.asp
uutupoBanus (PYHLI)

https://dlib.eastview.com/

ITouckoBas cucrema Axanemust Google (Google
Scholar)
Nudopmannonnas cucrema - EquHoe okHO mocTyma
K HH(OpMaIMOHHBIM pecypcam

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTIHHBI (MOLYJIs1)

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://e.lanbook.com/book/117074
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530255/3819.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530255/3819.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUI JICKIIHOHHOTO TUIIA OCHAIIIECHA!

- TEXHWYECKHMMH CPEICTBAMH OOYYCHUS, CIYXAIIUMH JJIs TPEACTaBICHUS y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayauTopus JUIs TPOBEACHUS JIa0OpaTOpHBIX 3aHsATHH «JlabopaTopus
¢du3nUecKoil XUMUM OCHAIIEHA TAOOPaTOPHBIM 000PyIOBaHUEM:

- J1abopaTopHOE 00OPYAOBaHKE (XMMHUYECKasl MOCY/a, PEaKTUBBI, BECHI JJa0OPATOPHBIC
pasaoruieune BJIP-200, Becwbr anextponnsie naboparopubie BK-300, Hu3koremmeparypHas
naboparopHras sekrporedb SNOL10/10, MarHuTHBIEC MEIIAIKH, 3J1. IUIUTKH. ).

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpHus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO HMH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIIeIUAIM3UPOBAHHON MEOEIIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThHI OCHAIIICHO:

- KOMITBIOTEpHO# TexHKKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETy YHUBEPCHUTETA,

- CIIeUAIM3UPOBAHHON MEOEIIBIO.

5. Tlomemenune pansi XpaHeHHss W TNPOQUIAKTUYECKOTO OOCIYXHBaHHUA y4eOHOTO
000pyI0BaHUs OCHALIICHO:

- CTIEUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH JJIsl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTAMH JJIsl PEMOHTA Y4eOHOTO 000pYI0BaHHSI,

- mkadamu U1 XpaHeHus yueOHO-MEeTOMYECKON TOKYMEHTAIUY H MaTEPUAIOB.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHne CaMOCTOATeIbHOI padoThl 00yYa0IIMXCS
Coaep:xaHue TeOPeTHYECKOI0 pa3iesia TUCHUILINHBI
(camocTosiTEIbLHOE U3YyUEeHHUE)

1. OOmwue mNOHATHA O JUarpaMmax COCTOSIHMSI TYTOIUIaBKUX CHUCTEM U HX
uHpopMmatuBHOCTH. OIHOKOMIOHEHTHBIE CHCTEMBI. JlparpaMMbl COCTOSHUSI COEAMHEHHH,
HUMEIOLINX HECKOJIBKO MOIMMOP(HBIX MOAU(PUKAINI. DIIEMEHThI CTPOSHUS IUarpaMM U IpaBuiia
pabotel ¢ HUMH. [lomumopdusm. uarpamma cocrosaus SiO2; mociaenoBaTeNbHOCTh (ha30BbIX
MPEeBpalIeHH, XapaKTepUCTUKA MOTUMOPHBIX GOPM, OTKIIOHEHHE OT PAaBHOBECHBIX COCTOSHUH,
3HaYCHWE CHCTEMBl Ui XUMUU M TEXHOJIOTUH CHUJIHMKATOB. J|BYXKOMIIOHEHTHBIE CHCTEMBI.
DneMEeHTHI CTPOCHHUS U MpaBuiia paboThl ¢ AUarpaMMaMH COCTOSIHUS ABYXKOMIIOHEHTHBIX CUCTEM
pa3NUYHBIX THUMOB. [IpaBWiIoO pplyara W €ro NMPUMEHEHHUE JUIsl KOJIMYECTBEHHBIX pPAcueToB B
JIBYXKOMITOHEHTHBIX CUCTEMaXx. SIBnenue JIMKBALIUU. Juarpammbl COCTOSTHUS
JIBYXKOMITOHEHTHBIX cucteM: Na20 - SiO2, CaO - SiO2, Al203 - Si02, MgO - SiO2.
XapakTepucTuka OMHAPHBIX COCAMHEHUN B 3TUX CUCTEMaxX: METa- U OPTOCWIMKATBl HATPHUS U
KaJblUsA, aJIUT, MYJUIUT, JHCTATHT, (opcTepuT. TpPEeXKOMIOHEHTHBIE CHUCTEMBI. DJIEMEHTHI
CTPOEHHUS U MpaBujia paboThI ¢ IUarpaMMaMi COCTOSIHUS TPEXKOMIIOHEHTHBIX CUCTEM PAa3IMYHBIX
tunoB. [IpaBuiao pelHara © e€ro NpUMEHEHHE I  KOJWYECTBEHHBIX pacueToB B
TPEXKOMITOHEHTHBIX cucTeMax. TpexkommoneHTHble cucteMbl: CaO - A1203 - SiO2, MgO -
Al203 - Si02, Ca0 - MgO - SiO2. XapaKkTeprcTHKa TPOHHBIX COSTUHEHHIA B 3TUX CHCTEMaX.

2. Kpucrannoxumudyeckiue MPUHIUIB CTPOSHUS BEUIECTB B KOHJIEHCHPOBAHHOM
cocrossHuU. [Iprpona XUMHUYECKOH CBS3HM B CHUIMKATHBIX M JPYTUX TYTOIUIABKUX COCIHMHEHUSX.
DNEKTPOHHOE CTPOEHUE ATOMOB KPEMHHUS U KUCIOPOa, THOPUAN3AIMS CBSI3€i, TEOMETPHS, TUI U
xapaktep cBsizeid Si-O m SiO-Si. OcoOeHHOCTH CTPOCHHS KPHCTALUIMYECKUX CHUIIMKATOB.
[IpuponHble U TEXHUYECKWE CHIIMKATHI C Pa3IMYHBIM THUIIOM KPEMHEKHCIOPOJHOTO MOTHBA.
N3omopdubie 3amerienuss B cuiankarax. OCHOBHBIC TOJOXKEHUS KPUCTALIOXHMHU CHIIMKATOB.
CrpyKTypa TyromiaBKuX OKCHJIOB, KApOUJOB, OOPUI0B, HUTPHUJIOB U CHIIUIIU/IOB.

3. Ilonstue o TtBepaodasHbix peakuusax. OcoOeHHOCTH TBepaOoQa3HbIX peakuuid u
(bakTopbl, BIUSIONINE HA KX CKOPOCTh. MHOrOCTaAMIHOCTL TBepAo(da3HbIX peakiuii. Kunetuka
TBepaodazHbIX peakuui (mudPy3uoHHBIE MOJEIH, MOJEIH 3apOojAbIIco0pa3OBaHMs; MOACIU
peaxiui, TMMUTHPYEMble XUMUUECKUM aKTOM).

4. TrepaoasHbIie MPOIECcChl, UX 0COOCHHOCTH M 3HAYEHUE JUIsl TEXHOJIOTUH TYTOTIJIABKUX
HEMETAJUTMYECKUX M CHJIMKATHBIX MaTepuanoB. CriekaHue, CYIIHOCTb, TPU3HAKU U JBUXKYIIAS
cuna mporecca. Bunbl criekanus. Mexanusm TBepaodaszHoro crnekanus. Teopus I[luneca.
@dakTopbl, BAUAIOIINE Ha CIIEKaHWE; U3MEHEHNE CBOMCTB MaTepuaia B MpoLecce ClIeKaHus

JlabopaTopHble padoThbI:

JlaGopatopHass paGotra Ne 1: IlocTtpoeHue amarpaMMbl COCTOSIHUS JIByXKOMITOHEHTHOM
CHCTEMBHI,

JlaboparopHas padota Ne 2: ['paBuMeTprueckoe HCCIeT0BAaHUE KUHETHKHU TUCCOLUALINU
KapOoHaTa KaJbITusl.

®opMyJIHPOBKA HHAUBHAYAJIBHOIO 3axanus Nel

PaccMmoTpeTs KpucTauIM3aluIo IBYX TPOMHBIX CIIaBOB 33JaHHOIO COCTaBa.

B Tabnune 1 npuBeaeHbI COCTaBbl CIUIABOB COTJIACHO MPENIOKEHHBIM BapHAHTAM.

1.ITocTpouTh KpHUCTaNIN3allMOHHBIE KPUBBIE CILIABOB.

2.0npenenuTs TEMIEPATypy JUKBUIYC, COJIUIYC, TEMIIEPATypy Hadala KpUCTAUIM3alnuN
IBYX (a3 U MOCTPOUTH MPEATNOJIATaeMYI0 KPUBYIO OXJIQKICHHUS CIUIABOB U3 JKUAKOTO COCTOSIHUS
JI0 TIOJIHOTO OTBEPACBAHHUS.

3. OnpenenuTh OTHOCUTENBHOE KOIMYECTBO (ha3 B 3aTBEPCBILIEM CILIABE.



Tab6muna 1
CocTaB CIUIaBOB JIJIs PACCMOTPEHUS UX KPUCTAJLTU3AIINH.

Bapuant Cmuas 1 Cruas 2
CaO SIOZ A|203 CaO SIOz A|203
1 20 20 60 80 5) 15
2 20 35 45 80 8 12
3 15 60 25 80 7 13
4 23 47 30 70 10 20
5 25 50 25 70 14 16

HpI/IMepHBIe BOIIPOCHI AJIsd COﬁece)IOBaHI/Iﬂ nmo TeMmam:

Tema 1. OOmwue mnoOHATUA O JWarpaMMmax COCTOSIHUS TYTOIUIABKUX CHCTEM.

OI[HOKOMHOHCHTHLIG CHCTCMBI. HBYXKOMHOHGHTHBIG CHCTCMBI. TpeXKOMHOHeHTHHC CHUCTCMBI.

1. OO0mue mMoHATHA O JAMarpaMmax COCTOSHUSL — TYIOIUIaBKMX CHCTEM M HX
MH(GOPMATUBHOCTH.

2. OAHOKOMITOHEHTHBIE CUCTEMBI.

3. JluarpaMMbl ~ COCTOSIHMSI ~ CO€JUHEHHUH, HMEIOLIMX  HECKOJbKO  MOJUMOPQHBIX
MOH(PUKAITUH.

4. DJeMEeHThI CTPOSHMS JUarpaMM U IpaBuia paboThl C HUMHU.

5. [Tommumopdusm.

6. Huarpamma coctosHuss  Si02; mocienoBaTeabHOCTh  (a3oBBIX — IPEBpallEHUi,
XapaKkTEepUCTUKa MOIUMOPGHBIX (OpM, OTKIOHEHHE OT pPAaBHOBECHBIX COCTOSHUH,
3HaYeHHUE CUCTEMBI JUIsl XUMHUH U TEXHOJIOTUU CUIIMKATOB.

7. JIByXKOMITOHEHTHBIE CHCTEMBI.

8. DJeMEeHThI CTPOCHUS U MpaBuiia paboThl C JUarpaMMaMU COCTOSHUS IBYXKOMITOHEHTHBIX
CUCTEM pa3INYHBIX TUIIOB.

9. [IpaBuno pelyara W €ro MNpUMEHEHHE I KOJMYECTBEHHBIX pacyeToB B
JIBYXKOMITOHEHTHBIX CUCTEMaX.

10. SIBeHNE TUKBAIIUH.

11. JlnarpaMMbl COCTOSIHHS IBYXKOMITOHEHTHBIX cuctem: Na20 - SiO2, Ca0 - SiO2, Al203 -
Si02, MgO - SiO2.

12. XapakrepucTtuka OMHApPHBIX COENWHEHHWH B STHUX CHUCTEMax: MeTa- U OPTOCHIIMKATHI
HATpHsI U KaJIbLIUS, aJIUT, MYJUIUT, JHCTATUT, GOPCTEPHUT.

13. TpexKOMIIOHEHTHBIE CUCTEMBI.

14. DneMeHThI CTPOEHUS U MpaBuiia paboThI C TUarpaMMaMH COCTOSIHUS TPEXKOMITOHEHTHBIX
CHCTEM PA3JIMYHbBIX THUIIOB.

15. IlpaBuno pepluara W €ro NOpPUMEHEHHE /s KOJMYECTBEHHBIX pacueToB B
TPEXKOMIIOHEHTHBIX CUCTEMaX.

16. TpexxommonentHsie cucteMbl: CaO - A1203 - SiO2, MgO - Al203 - SiO2, CaO - MgO -
Si02.

17.  XapakTepucTHKa TPOHHBIX COETMHEHUHN B ITUX CUCTEMAX.

Tema 2. KprcrajuloOXuMUYeCKHe MPUHLHUIIBI CTPOEHUSI BELIECTB B KOHJIEHCHPOBAaHHOM

COCTOSIHUH.

1. Kpucranmoxumuueckue MPUHLHUIBI CTPOEHUS BELIECTB B  KOHJEHCHPOBAHHOM
COCTOSIHUH.

2. [Tpupoa XUMUYECKOH CBSI3U B CHIIMKATHBIX U JPYTUX TYTOTUIABKUX COCAMHEHUSX.

3. DJNEeKTPOHHOE CTPOEHHUE AaTOMOB KpPEMHHS M KHCIOpOoJa, THOpUAM3alus CBS3eH,
reoMmeTpus, TUI u Xxapaktep cBszet Si-O u Si-O-Si.

4. OCOOGEHHOCTH CTPOEHHS KPUCTAIITMYECKUX CUITMKATOB.
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[IpupoaHble M TEXHUYECKHE CHUIMKATHI C PA3JIMYHBIM TUIIOM KPEMHEKUCIOPOIHOTO
MOTHBA.

W3omopdHbIe 3aMeIIeHNs B CHIINKATaX.

OCHOBHBIE IIOJIOKEHUS KPUCTAIIIOXUMHUH CUIIMKATOB.

CrpyKTypa TYromiaBKMX OKCHI0B, KapOu0B, OOpUI0B, HUTPUAOB U CUIIMLIUJIOB.

Tema 3. [lonsiTHe 0 TBEPAODA3HBIX PEAKITUIX.

[TousaTue o TBepAO(A3HBIX PEAKIHIX.

OcobenHocTH TBepA0(a3HbIX peakuuil U GaKTOPbI, BIHUIIONINE HA UX CKOPOCTb.
MHOTOCTaIMITHOCTH TBEPAO(DA3HBIX PEaAKIIHIA.

Kunernka  tBepmodasHbIX  peakiui (muddy3nonHbIC MOJICIIH, MOJICITH
3apOoJIBIIIC00Pa30BaHUS; MOJEIN PEAKIUN, IUMUTHPYEMbIE XUMHUYECKUM aKTOM).

B kakux TeXHOJIOTMYeCKHUX Mpoleccax MPOUCXOoaAUT Tepmudeckas auccormanus CaCO3?
[HaiiTe onpeneneHue TepMUHY «YIIPYTrOCTh AUCCOLMAIIMN KapOoHarta”.

B yewm 3akirovaercs otnuyre KoHCTaHT paBHOBecHs Ka u Kp?

B kakom ciyuae 3nauenus Kp u ynpyrocru aucconumanuu CaCO3 yrcieHHO coBIaiatoT?
C kaKxoif 1ebIo Iepe] ONBITOM BaKyyMUPYIOT pab04yI0 YCTaHOBKY?

TepmogunamMuka oOpa3oBaHWsl M JWCCONMAIMS  KapOOHATOB; TeMIEPATypPHI
HayaJa.

TepmonuHaMuKa TOPEHHS TBEPAOTO TOIUTHBA

Kak BnusieT cTeneHp AMCIEPCHOCTH KapOOHATa W M3BECTH HA YIPYroCcTh JAMCCOIUAINH
CaCoOs.

Tema 4. TeepaodaszHbie mporecchbl, UX OCOOCHHOCTH W 3HAYCHHE JJISI TEXHOJIOTHH

TYTOIUIABKUX HEMCTAJUIMYCCKUX U CUJIIMKATHBIX MAaTCPHUAJIOB.

1.

agblrwn

Teeprodaszabie IPOIECChl, UX 0OCOOCHHOCTH M 3HAYCHHE IS TEXHOJIOTHH TYTOIUIABKUX
HEMETAJUIMYECKUX U CUIIMKATHBIX MAaTEPUAJIOB.

Crnexanue, CyIIHOCTh, IPU3HAKHU U JBUXKYINAs CUJIa Mpoliecca.

Bunsl criekaHusl.

Mexanu3m TBepA0(pa3HOTO CTICKAHMUS.

@akTophl, BIMAIOLIME Ha CIEKaHHWE; W3MEHEHUME CBOMCTB Marepuana B IIpolecce
CIICKaHH4.



IIpunoxenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJISl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yueHHUsI

O1neHOYHBIC CPEICTBA

OIIK-3 roTOBHOCTBIO UCIIOJIF30BATh 3HAHUS O CTPpOCHUH BCUICCTBA, IIPHUPOAC XHUMHYSCKOU CBSI3U B Pa3JIMYHBIX KJIaCCaX XMMHNYCCKUX COG[[I/IHGHI/Iﬁ JJIs1 TIOHUMaHUA
CBOMCTB MaTCpraJIOB U MCXAaHU3Mad XUMHUYCCKUX IMTPOLECCCOB, IIPOTCKAOIINX B OKPYKAOIICM MUPC

3HaTe

- OCHOBBbI (1)H3H‘~ICCKOI>1 XUMHHU TYTOINIABKHUX
HCMCTAJUIMYCCKUX U CHJIIMKATHBIX MaTCpUAJIOB,

0COOEHHOCTHU U3y4aeMbIX MaTepuasos,
TUIOBBIE  TIpOLIECCBI M 00OpyJOBaHHE
XUMHYECKOH TEXHOJIOI'HU CHJIMKATHBIX
MaTepHaoB

CnucoK BOMPOCOB /Jisi NMPOBEIEHHs IK3aMeHa Mo AucHUIIMHe «Dusnueckas XUMHUS
TYTrOIUTABKUX HEMETAUTMYECKUX U CHITMKATHBIX MAaTEPUAIOB

OO1re MOHATHS O AUarpaMMax COCTOSIHUS TYTOILIABKUX CHCTEM U MX HH()OPMATHBHOCTH.
OIHOKOMIIOHEHTHBIE CUCTEMBI.

JlnarpaMMbl COCTOSIHUSI COETMHEHN I, HMEFOIINX HECKOJIBKO IMTOJMMOP(HBIX MO () MKAIIHIA.
DJIeMEHTHI CTPOCHUS THArpaMM | MpaBuiia pabOThl C HUMH.

[Tomumopduzm.

Jnarpamma cocrostaust SiO2; mociaenoBaTebHOCTh (a30BBIX MPEBPAIICHUH, XapaKTEPUCTHKA
MOMMOP(GHBIX POPM, OTKIIOHEHHE OT PABHOBECHBIX COCTOSTHHM, 3HAYEHHE CHCTEMBI JIJISI XUMHUH
U TEXHOJIOTMH CUJIMKATOB.

JIBYXKOMITOHEHTHBIE CHCTEMBI.

DJIeMEHThI CTPOCHUS W TpaBWja pabOThl C JAMAarpaMMaMH COCTOSIHHS JIBYXKOMITOHEHTHBIX
CHCTEM Pa3INYHBIX TUIIOB.

[TpaBuiIo phlyara U €ro MPUMEHEHHE JUI KOJINYECTBCHHBIX PAaCYe€TOB B JBYXKOMIIOHEHTHBIX
CUCTEMAX.

SIBneHUE TUKBALUH.

JluarpaMMbl COCTOSIHUS IBYXKOMITOHEHTHBIX cucTeM: Na20 - SiO2, CaO - SiO2, Al203 - Si02,
MgO - SiO2.

XapakTepucTiKa OMHAPHBIX COEIMHEHUI B 3TUX CHCTEMaxX: METa- M OPTOCHIMKATHI HATPHS U
KaJbIIUs, aJJT, MYJUTHT, SHCTATHT, (JOPCTEPHUT.

TpeXKOMIIOHEHTHBIE CUCTEMBI.

DJIeMEHTHI CTPOCHHUS M MpaBWiia pabOTBl C JUarpaMMaMd COCTOSHHS TPEXKOMITIOHCHTHBIX
CHCTEM Pa3IMYHBIX TUIIOB.




CrpyKTypHBIi

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpeCcTBa
KOMIIETEHIIMH
[IpaBuio peluara U €ro NpUMEHEHHUE JUIsl KOJIMUYECTBEHHBIX PAacu€TOB B TPEXKOMIIOHEHTHBIX
cucTeMax.
TpexxommonenTHsie cucteMbl: Ca0 - A1203 - Si02, MgO - Al203 - SiO2, CaO - MgO - SiO2.
XapakTepucTUKa TPOHHBIX COEIMHEHUH B 3TUX CUCTEMAX.
Ymetp -IPUMEHSATH pas3yinyHbIe MeTOAb! | 3a1a4u I CAMOCTOSTENIbHOTO PELICHUS:
TEOPETUYECKOI0 U 3AKclepuMeHTanbHOro | 3aaaya 1. J{ns pacriaBoB, COOTBETCTBYIOIIMX TOUKaM 1 U 2, onpeennTh:
UCCIIeI0OBaHMsl (PU3MKO-XMMUYECKUX CBOMCTB| 1) MX KOHLEHTpaLuio; 2) TemIepaTypbl Hadajga ¥ OKOHYaHMs KpHCTAIM3AlMM; 3) 4TO
TYTOIUIaBKMX HEMETAUIMUYECKUX MaTepUaloB; | 00pa3yeTcsl U B KAKOM KOJMYECTBE IIPU OXJIAXK/IEHUU pacIuIaBoB 0 Temneparyp tl u t2.
-[IPOBO/IUTh KaYECTBEHHBIC M KOJMYECTBEHHBIC ;
pacyeTsl 10 AMarpaMMaM COCTOSIHUSL JBYX- U | ,
TPEXKOMITIOHEHTHBIX CUCTEM; ’ tg
-IPOTHO3UPOBATh  BEPOSITHBIE  CUTYallUU BHX+t,
COOTHOIIEHUS (a3 M CTPYKTYpbl MaTepHaJIOB, |te
UCIIOJIB3YS OJIHOKOMITOHEHTHBIE, :
JBYXKOMIIOHEHTHBIE W TPEXKOMIIOHEHTHBIE |
CHCTEMEI. L. |
A } —~ AE B
Bnanets -HaBBIKAMHU AKCIEPUMEHTAIBHOTO

UCCJIEIOBaHMSI OCHOBHBIX (PU3UKO-XUMUYECKUX
CBOMCTB CHUJIMKATHBIX MAaT€pHUalOB, CBHIPbS H
TOTOBOM ITPOYKIIHH;

-HaBBIKAMU  OIPENEIICHUS  MHHEPAIBHOIO
cocTaBa NPHUPOAHBIX CHIMKATOB HW IJIMH,
UCIIONIb3Ys] KOMIUIEKCHBI TEPMHUUYECKUN W
PEHTI€HOBCKHUH METO/BI UCCIIETOBAHMUSL.

3amaHue Ha pelieHue 3auaqd U3
3a71aHue)

Jliis cMmeceid, COOTBETCTBYIOLIUX TOUKaM 1 — 8, n300pakeHHBIX Ha PHC., ONPENEINTh: 1) Kakue
¢a3pl M1 B KakOM KOJHMYECTBEHHOM COOTHOLIEHHM OyIyT HAaXOOUThCS B PABHOBECHM IPU
HarpeBaHuu cmeceil no Temneparypel 1200 °C.; 2) nmpu kakoil TemmepaType HauHETCS U
3aKOHUYMTCH IUIABJIEHUE CMECEH.

npodeccuoHanbHOM obsiacTu (JoMalTHee WHIAWBUIYaTbHOE




CrpyKTypHBIi
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpeCcTBa

KOMIICTCHIIUHN

1 A I 1 L Il
10 20 30 ‘IOE 50 60 70 8 30

ITIK-16 cnocoOHOCTBIO IJIAaHUPOBATh U MIPOBOAUTDH (1)I/ISI/I‘I€CKI/IC U XUMHWYCCKUC SKCIICPUMCHTBI, IPOBOAUTDH 06pa60TKy HX PE3YJIbTATOB U OLICHUBATH IOTPCIIHOCTH,
BbIJIBUT'aTb TUIIOTE3bl M YCTAHABJIMBATL TI'PaHHUIbI UX HNPHUMCHCHUSA, NMPUMCHATH MCETOJbl MAaTCMATUUYCCKOI'O aHAJIM3a W MOJACIIMPOBAHUSA, TCOPECTUUCCKOIo H
IKCIICPUMCHTAJIbHOT'O NUCCJICJOBAHUS

3HaTh -OCHOBHBIE  3aKOHOMEPHOCTH  IpoTekaHus | KoHTponbHbIE BOIPOCH! 17151 CAMOIIPOBEPKU:

XMMHUYECKHX NpOoIeccoB M xapakTepucTHkH | IloHsTHe 0 TBepAo(dha3HBIX peaKkIMsX.

PaBHOBECHOI'O COCTOSIHMSI, METO/bl onucaHus | Oco6eHHOCTH TBEpAO(]A3HBIX peaKIuil U (PaKTOphI, BIUAIOIINE HA UX CKOPOCTD.

XUMHYECKHX PABHOBECUM; MHoroctaiuiHOCTh TBEPAO(a3HBIX PEaKIIHiA.

-OCHOBHbIE  (u3MKO-XxUMHUeckne  MeTojsl | Kunernka tBepaodasHeix peakuuii (1uddy3noHHbIE MOJETHN, MOJIETHU 3apOIbIIe00pa30BaHus;
aHaJIM3a CTPYKTYPHI U CBOWCTB CHJIMKATHBIX W | MOAEIN PEAKIUH, IUMUTUPYEMbIE XUMUUECKUM aKTOM).

TYTOIUIABKUX HEMETAIIMUECKUX MaTepHasioB. | B KakuX TEXHOJIOTHMUYECKHUX MpoIeccax MPOUCXOIUT TepMudeckas aucconuarus CaCO3?
JaiiTe onpesieneHre TepMUHY «yNPYrocTh IUCCOLMAIMK KapOoHara”.

B dewm 3akmmrouaercs otiimure KOHCTaHT paBHoBecHst Ka u Kp?

B kaxom ciyuae 3Hauenus Kp u ynpyroctu nucconuanyuu CaCO3z 4uCIEHHO COBIAJAIOT?

C Kako# 1enbIo Tepe1 OMbITOM BaKyyMHPYIOT paO0UYyI0 YCTaHOBKY?

Tepmonunamuka oOpa3oBaHUs u Jauccouranus KapOOHATOB; TeMIIepaTypbl
Havaja.

TepMoanHamuKa ropeHHs TBEPJOro TOIUIMBA




CrpyKTypHBIi

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHouyHbIE CPECTBA
KOMIICTCHITHH
Kaxk Bnusier crenens nqucnepcHocTH kapOboHaTta u u3BecTH Ha ynpyrocts aucconuannu CaCOs.
YmeTh -BBIMIOJIHATH OCHOBHBIE XUMUYECKHE ONEepaIiH, | 3a1auu JIsl CAMOCTOATEIBHOTO PEIICHUS:
OTpEeNIETATh TepMmoarHamudeckue | 3agaya 1. OxapakTepu3oBaTh X0/ KPUCTALIU3ALMH paciliaBoB, coaepxamux 10 % CaO.
XapaKTePUCTUKH XUMHUYECKUX peakmui wu| ©°C i
PaBHOBECHBIE KOHIEHTPALIMHU BEILECTB; 2600 I Xudkocms () y -~
-HCII0JIb30BATh OCHOBHBIE XUMUYecKue | 2400 -
of-Ca,Sio+x 47 Ca0+X
3aKOHBI, TEPMOJIMHAMHYCCKHUE CIIPAaBOYHBIC | 2200 [ AN BQ./
B
JAaHHbIE W KOJMYECTBEHHbIE COOTHOIICHUS | 2000  .—~_ — < CagSios*
o -Casi0s+ K
HEOPraHMYECKOH  XUMUU  JJI  pCIICHHS | 7800 ¥CaxSt,07 7 Ca35+i.05+
\ 2SS .
npodecCuoHaNBHBIX 3a]1au. 1600 |Kpucmodanur V| [52S] +etta,sio,
+ K W B 0
00 F £ 3 =H o 3
o -CasiOs+X | ¥ |8] #|rassios+Ca0
1200 FTpudumum+oL-CaSio g
Z 21— | ot-Ca, $104+Ca0
1000 - Tpudumum + s
o % o1t
+/3 —Casils ey K=Y =
800 F —|S83|3] 2ca0sit,
Lot-kBapu+p-CasiOs 19S1 21" 3Ca0-si0, L
T L ! L g IQ"IP | g1 ! T
0 10 20 30 «0,50760 70 80 90 100
si0, Ca0:si0; 3Ca0-25i0, cao
Bnanets -METO/IaMU HccieoBaHue (ha30BOTO COCTaBa,

MHUKpPO- U MaKpOCTPYKTYpPbl HEMETANTUYECKUX
MaTepHasIoB;

-METOJJaMHM aHaJlM3a JUarpaMM COCTOSIHHS
CHJIMKATHBIX U TYTOIJIABKUX CHUCTEM,;

3amanue Ha penieHue 3aaad U3 NpodecCHOHANbHOW 00JacTH (JoMallHee WHIUBUAYaTbHOE
3a/laHue)

3amada 1. Onucare xoa kpuctayumsamnuu pacmiasa CaO = 10 %, A1203 = =10 %, SiO2 = 80
%. OnpenenuTs HaYaJl0 ¥ OKOHYaHHE KPUCTaUIM3aluy paciiaBa. OnpeaennTh KOHIIEHTPAIIUIO
XKUAKOH (ha3bl B MOMEHT BbInaieHus nepsbix 20 % KpHCTaIIOB KpeMHE3eMa.




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEICTBA

@0 1

20 30 3Ca0AL0; AL05 (a0-6A1
IZCGO7A1703 COOZA[;O(




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OLICHUBAHUS:

[Tpomexxyrounas — arrectauuss 10  JgucuuiuinHe  «@Du3nueckass XHUMHUS — TYrOIUIaBKHX
HEMETAUIMYECKUX W CHJIMKAaTHBIX MaTepHAJIOB» BKIIOYAET TEOPETUYECKHE BOIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHUS 00YYaIOLIMMMCS 3HAHUM, M IPAKTUYECKHUE 3aJaHus,
BBISBIISIONINE CTENICHh CHOPMHUPOBAHHOCTH YMEHUH U BIIA/ICHUI, IPOBOAUTCS B JOpPME IK3aMEHa.
OK3aMeH [0 JaHHOM TUCLUIUIMHE IPOBOJUTCA B YCTHON (hOopMe 110 3K3aMEHALMOHHBIM OUJIETaM,
KaX/IbIi U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKUX BOMPOCA M OJHO MPAKTHUECKOE 3aaHuUE.
IToxa3aTeu 1 KPpUTEPUHU OLICHUBAHUS IK3aMEHA:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyarommMics JEeMOHCTPHUPYET BBICOKUN YpPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMATHYEeCKOe U INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAaHUSMM, YMEHUSMH, IPUMEHSET UX B CUTYyallUsAX MOBBIIIECHHOM CI0XKHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydaromuics ITEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKM, HETOYHOCTH, 3aTPYTHEHHSI IPU aHATUTUIECKUX OTIepaIHsIX, IEPEHOCEe
3HAHUI U yMEHUH Ha HOBbIE, HECTaHIapPTHbIE CUTYAlIHUH.

— Ha OLIEHKY «yIOBJIETBOPHMTEJbHO» (3 0aymia) — oOyyarouuiicss JEMOHCTPUPYET OPOTOBBIN
ypOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHLIUH: B X016 KOHTPOJIBHBIX MEPONPUATHH JOMYCKaIOTCS
OIIMOKH, MPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, yYMEHHH, HABBIKOB, OOydYarommucs
UCTIBITHIBACT 3HAUUTEJIbHBIE 3aTPYJHEHUs NPU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMH IPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HeY/JAOBJIETBOPUTEJIbHO» (2 6ajuia) — oOydarouuiics JeMOHCTPUPYET 3HAHUS He
6osee 20% TeopeTHuecKoro MaTepuana, I10MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IOKa3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs POCTHIX 3ajau.

— Ha OLCHKY «HeYyAOBJIeTBOPUTeNbHO» (1 Oami) — 3azaHue mpenojaBaTelis BBIIOJIHEHO
YaCTUYHO, OOydaroUIMiics HE MOXET BOCHPOM3BECTH M OOBSCHUTH COAEP)KAaHHE, HE MOXKET
N0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS TOCTABJICHHOM 3a/1auu.



