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PanmoHaabHOE MCII0JIb30BAHNE MATEPHAJBbHBIX M JHEPreTHYECKHX PECYPCOB
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HNHctutyT XMMHUKO-TEXHOJI0rHY eCKU

Kadenpa TexHOI0THHU CTEKJIA U KEPAMHKHI
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Pabouas nporpamma cocrabiieHa Ha OCHOBaAHUHU TPeDOBAHMIA:

*  (ejepanbHOIO rocy/1IapeTBEHHOI0 00pa30BaTEILHOIO CTaH1apTa
BbICILLIEr0 00Opa3oBaHus — OakanaBpyUar Mo HanpapICHHUIO MOANOTOBKH
18.03.02 «Duepro u pecypceocdeperaroiime MpoLecchl B XMMHUUECKOI
TEXHOJIOIHH, HePTEXUMHUKU U OHOTEXHOJIOTMHY, YTBEPIK/ACHHBIH
npukasamu MUHHCTEPCTBA HAYKK W BbICILIEr0 00pa3oBaHuA
Poccuiickoit ®eaepauun Ne 923 ot 7 asrycra 2020 r.

* yyeOHOIoO IUIaHA.  YTBEPKJICHHOrO  yuyeHbIM  coBetom  BI'TVY
um. B.I'. Llyxosa B 2021 roay.
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14 mas 2021 r., npotokon N2 9

Pabouast nporpamma o00peHa Metoinueckoil komuceuei XTH
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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMUS 110 JUCHUIIJIMHE

CBOMCTB MaTepHasos,
UX U3MEHEHUH NpH
MOBBILLIEHUHT
TEeMIIEpaTyphl,
aHAJIM3UPOBATh
II0JTy4aeMBbIe
pe3yJIbTaThl IS
pa3paboTKu

TEPMHYECKON
00pabOTKU U IPYTHX
BHJIOB BO3JICHCTBHS,
yCTaHABIIMBAET
3aBUCUMOCTD MEXITY
poleccamu
dbopMHUpOBaHUS
KpUCTAJUIOTUAPATOB U

Konn Haumenosanue
Kareropus Kon u HAUMEHOBAHUE MOKAa3aTelsl OLEHUBAHUSA
(rpymma) HaNMEHOBAHUE WHJIUKATOpa pe3yJibTata 00y4eHus 1o
KOMHGTCHHI/Iﬁ KOMIICTCHIIU N JOCTHUKCHUA JAUCHHUIIIINHE
KOMIICTCHIIUN
EcrectBenHo- I1IK-2 Cnocoben [1K-2.1. Ncnonb3yet 3HaHUSA. OCHOBHBIX 3aKOHOB
Hay4JHast obecrieunBaTh 3aKOHBI €CTECTBEHHOHAYYHBIX
MIOATOTOBKA TEXHOJIOTHYECKOE €CTECTBEHHOHAYYHBIX AUCHUIUINH; CTPOCHUS U
COIIPOBOXICHHE IUACIATUINH, CBOMCTB CHJIMKATOB B
npouecca ompeenser crpoenue, | PA3THIHBIX arperaTHbIX
MIPOU3BOJICTBA CBOICTBA H COCTOAHITAX, CYIHOCTH
BSKYIIIX PABHOBECHOE BBICOKOTEMIIEPATYPHBIX
MPOIIECCOB CHHTE3a
MaTepHUAaJIOB C COCTOSHHME CHIIMKATHBIX | oo oo MATEPHAIOB;
TIO3HIIUU CHCTEM, OIICHHBACT (ha30BBIX PaBHOBECHi! 1
TIOBBIIIICHUS €T0 CYIITHOCTb JIMATPAMM COCTOSHHUS
3¢ (HeKTUBHOCTH. BBICOKOTEMIICPATYPHBIX | reTepOoreHHbIX CHCTEM
NpoHEeCCOB CHHTE3a YMeHusi: UCroyb30BaTh
BEILIECTB B TEXHOJIOTUU | COBPEMEHHBIE METOIBI
MIPOU3BOJICTBA (U3UKO-XMMHYECKOTO
CUJIUKATHBIX aHaJIn3a OJid UCCJICaO0BaHUA
MAaTepHAIIOB. MaTEepHUAaJIOB; MPOBOIUTH
HaTpaBJICHHBIA CHHTE3
HOBBIX MaTEpPUAIIOB C
TpeOyeMbIMU CBOWCTBAMH,
OTIpe/IeTIsisi ONTUMAJbHBIC
YCIIOBHSI TTpOIIECcCa
HaBbIku: BiagcHus
MeTo/IaMu (hU3UKO-
XUMHYECKOTO aHaIIn3a JIJIst
OIICHKH XUMHUYECKOTO 1
(ha30BOrO COCTaBa BEUIECTBA;
METOJIMKAMH pacueTa
CBOWCTB MaTepUaIOB
HayuHo- I1K-5 Criocoben [1IK-5.4 Uccnenyer 3HaHus: $a3oBBIX
HCCIIeIOBATENbC | OPraHU30BBIBATH U U3MEHEHHUE CBOWCTB PaBHOBECUH U IUArPaMM
KU IIPOBOJIUTH MaTepHaJioB IIpU COCTOSAHHA I'CTCPOTCHHBIX
HCCIICI0OBAHHMS BJIUSTHUU Ha HUX CHCTEM

YMmeHnusi: B1ajacThb
METOAMKAMH TTOTYUYEHUS,
MOCTPOCHHS U pacIIn()POBKH
JarpaMM COCTOSTHUS
TeTEPOre€HHBIX CUIMKATHBIX
CUCTEM, HEOOXOJUMBIX JIJIs
mo0opa CoCTaBOB U
MPOTHO3UPOBAHMS CBOMCTB
CTPOUTEIbHBIX MaTEPUAJIOB.




MEPOIPHUATHI IO Ha0OpOM IPOYHOCTH HaBbIku: Bi1ajicHUS
COBEPILIECHCTBOBAHHIO | IIEMEHTHOTO KaMHSI C METOJIMKaMH pacueTa
TEeXHOJIOTHYECKUX LICIIBIO CBOWCTB MaTEpHAIIOB,;
MIPOIIECCOB H COBEPILICHCTBOBAHMSI BRMMHCIICHUA KOHCTAHT
HOBBIIIEHHIO TEXHOJIOTUYECKOT0 PaBHOBECHA, CKOPOCTH
KAYCCTRA nporecca XMUMHUYECKHX PEaKIuil B
BBIITyCKAaeMOM IIPOM3BOJICTBA U SAAMHBIX yCTOBHAX.
MPOAYKIIUH MOBBIIICHUS KaueCTBa

POy KIUH

2. MECTO INCHUIIVINHBI B CTPYKTYPE
OBPA3OBATEJIBHOI ITPOT' PAMMBI

1. Komnerenmus IK-2 CnocobeH 00eceYynBaTh TEXHOJIOTHYECKOE

COIIPOBOXJACHHUC ITPOIIECCCA ITPOU3BOACTBA BAXKYIIINX MATCPHUAJIOB C ITO3UIIUHN

MMOBBIIIEHUSA ero YDHEKTUBHOCTH.

I[aHHaSI KOMIICTCHIIH A (1)0pMI/Ipy€TCH CICAYIOIMMHU TUCOUILIMHAMUA.

Craaus HanMeHoBaHWSI TUCITUTUTHHBL

1 Mexanuueckoe o0opyaoBanue (00U Kypc)

2 O06opy10BaHKE IEMEHTHBIX MPEANPUATHI

3 [Tpon3BoACTBEHHAs SKCIUTyaTallMOHHAs IPAaKTHKa (4)

4 duznyeckasi XMMUsl CUJIUKATOB

5 [Tporiecchl ¥ anmapathl 3alUTHI OKPYIKAIOMIEH cpebl

6 TexHomorHs MPoM3BOJCTBA [IEMEHTA

7 [IpoekTHOE O0yUeHue

8 OCHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBAHHUS TEXHOJIOTHYECKOTO 000y I0BaHUS

9 Teopust TopeHHs TOIUIMBA W TEIUIOBBIC YCTAHOBKH B IPOM3BOJICTBE BSDKYIIHAX
MaTepHasoB

10 XuMHUs BOXKYIIUX MaTepHallOB

11 [Tpon3BOCTBEHHAS TEXHOJIOTHYECKAs! (MPOEKTHO-TEXHOJOTUYECKas) mpakTuka (4)

12 Texnonorus BSOKYHIMX W KOMITO3UIIMOHHBIX MaTE€pHAOB C HCIHOJIb30BAHUEM
TEXHOT'CHHBIX MPOJTYKTOB

13 TemmomaccooOMeH BO BpaIIAONIMXCs eYax

14 Ontumusanus TEXHOJOTMYECKHMX MPOLECCOB  MPOM3BOACTBA ILIEMEHTAa C
npuMeHeHneM OBM

15 TepMoanHaMKKa CHIIMKATHBIX CUCTEM

16 VYrpaBineHue TEXHOJOTUYECKUM MPOIECCOM TPOU3BOJICTBA IIEMEHTA

17 DHeprocOepexeHne B TPOU3BOACTBE IIEMEHTA

18 [Tpon3BoaCTBEHHAS MPEIIUTIIOMHAS TPAKTHKA (6)




2. Komnerenmus IIK-5 Cnoco0GeH opraHu30BbIBATH Y IIPOBOJIUTEH UCCIESTOBAHUS

CBOMCTB MAaTE€pPHUAIOB, X MU3MCHCHUM MIPY NOBBIIICHUHM TEMIEPATYPhl, AHAITU3UPOBATh

IIOJY4YacMbIC PC3VJIbTATHI AJISA D33D36OTKI/I MEPONPUATUM IO COBEPIICHCTBOBAHUIO

TCXHOJIOTHYCCKHUX ITPONCCCOB M ITOBBIMICHUIO KAa4YCCTBA BBIHVCKaCMOﬁ IIPOAYKIIHH.

I[aHHaSI KOMIICTCHIIH (1)0pMpreTc;1 CICAYIOIMNMHU NUCOUILIMHAMUA.

Cramus HanMeHoBaHWSI TUCITUTUTHHEL

1 OU3NKO-XUMUYECKUE CBOWCTBA CHIPHEBBIX MAaTEPUATIOB U TEXHOTEHHBIX
MTPOJYKTOB

2 OU3NKO-XUMUYECKUE METOIbl aHAIH3A

3 MeTtoabl PU3UKO-XUMUYECKUX UCCIICIOBAHUH BSDKYIIUX U KOMITO3UIIMOHHBIX
MaTepHaJIOB

4 TexHos0rHs MPOU3BOJICTBA IEMEHTA

5 du3nyeckas XMMUsl CHIINKATOB

6 [TpoekTHOE 00yUeHUE

7 XUMUS BOKYIIAX MaTePHAIIOB

8 Texnonorus BSHKYHIMX W KOMITO3UIIMOHHBIX MAaTE€pPHAOB C HCHOJIb30BAHUEM
TEXHOT'CHHBIX IMPOJTYKTOB

9 HayuHo-uccnenoBarenbckas padbora

10 [Ipon3BoaCTBEHHAS MPEIIUILIIOMHAS PAKTHKA (6)

3. OFBEM JIUCHHUIIJIMHBI

OO1m1ast TPy 1I0eMKOCTh TUCIUIUTUHBI COCTaBISET 5 3a4. equHuUI], 180 gacos.
I[I/ICIII/IHJII/IHa pPCaIN3yCTCAd B paMKax HpaKTquCKOﬁ IIOATOTOBKMH:

dopma MpOMEKYTOYHON aTTeCTallN 9K3aMEH, 3a4eT
Bun yueGHO#M paboThI Bcero Cemectp | Cemectp
4acoB Ne 5 Ne 6

OO0mmas TpyJI0eMKOCTh UCIUIUIMHBI, 9ac 180 2 178
KonTakTHasi padoTa (ayAuTOPHBIE 3aHATHSI), B T.4.: 12 2 10
JICKIIAU 4 2 2
nabopaTopHbIe 6 6
NPaKTHYECKHE - -
IPYIIIOBBIC KOHCYJIBTAIMU B IEPUO]] TEOPETUIECKOTO 2 2
00y4eHUS ¥ IPOMEKYTOUHOHN aTTeCTallnu
CaMocTosiTesibHasi padoTa CTYeHTOB, BKJIIOYas 168 168
WHINBHUIYAJIbHbIE U TPYNNOBbIe KOHCY/IbTALUH, B
TOM 4YHcJIe:




KypcoBoii nmpoekT - -

Kypcoas pabora - -

PacuetHo-rpaduueckoe 3amanue 18 18

WNHauBHyanbHOE JOMAIIHEE 3aJaHue - -

CamocrosiTenpHas paboTa Ha TOATOTOBKY K 114 114
ayIUTOPHBIM 3aHATUAM (JIEKIMHU, TPAKTHUYECKUE
3aHSTHS, 1a00paTOPHBIE 3aHITHS)

DK3aMeH 36 36

4. COAEP KAHUE JUCHUIIJIMHbI

4.1 HauMeHOBaHuUe TeM, UX COJAePKaHNEe U 00beM
Kypc3 Cemectp 5

OO0beM Ha TeMaTUYCCKHI
pazzen o BuaaM yueOHou
Harpy3KH, 4ac

No HanmenoBaHue pa3aciia

n/m (KpaTKo€e COMepIKaHue)

Jlexuun
[IpakTrueckue
3aHATHUS
JlaGopaTopHbie
NDAITATIAICA

CamocTosiTenbHast
pabota Ha

1. TlpemMer m conepkaHue Kypca (u3MYecKod XuMuU cuiukaToB. 3HaueHune DXC mis

TEXHOJIOTHI MPOU3BOJICTBA BSHKYIIIMX M KOMIO3UIIMOHHBIX MAaTEPUAJIOB.
3HaKOMCTBO C COJEp)KaHHEM Kypca, €ro OCHOBHBIX 5
paznenoB U 3HaueHne ®XC sl CUIIMKATHBIX TEXHOJIOTHH.

Kypec3 Cemectp 6

O0bem Ha TeMaTUYECKUN
pazzen 1o BuaaM yueOHou
HarpysKku, Jac
No HaunmenoBanue pa3znena -
i 2| 8| g
0
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2. CujauMkKaTtbl B KPUCTALIHYECKOM COCTOSTHUM
DHEpPreTUYeCcKre acleKThl KPUCTAIUIMYECKOTO COCTOSIHUS 0.25 2 20
BeniecTa. [Ipupoga XMMUUYECKOHN CBA3M B KPUCTAJLIAX. ’




Css3b Si-O, Si-O-Si, ctpoeHre TETpas’ApHUECKON TPYIIITbI
[SiOs]*. Knaccudukamus CHIMKATOB 1O  CIOCOOY
COUWICHEHUS KPEMHEKHUCIOPOIHBIX TETPAdIPOB.
[Momumopdusm, pazHOBUIHOCTH. PaKTOPHI, BIUSAIOUINE HA
MpOLECC TOIUMOP(GHOTO MpeBpaIleHusl.

HedexTtsl kpuctamumyecko pemerku. Kimaccudukarys.
TBepaple  pacTBOpbI,  ACPEKThl  HECTEXUOMETPHH.
OnaoMepHbIE Te(PEKTHI.

Tennossie aedexts! Mo Openkento u HIoTTKY.

Bnusinue nedekToB Ha CBOMCTBA KPUCTAILIIOB.

PacniiaBbl CHJIIMKATOB.

[Ipouecc miaBnenusi. CTpoeHUE KUIKOCTEH U PACIIIIaBOB
CHUJINKATOB. 9Hepr1/m AKTUBALIUN HpOHCCCﬁ I1IJIABJICHUS.
CoiicTBa paciiaBoB (BSI3KOCTh, IOBEPXHOCTHOE
HaTsHDKEHHUE, CMavyUBaIOMIAsICsl CIOCOOHOCTH). Porb
pacIiaBOB B TEXHOJIOTHH CUJIIMKATHBIX MaTEPHAJIOB.

0,25

15

4.

Cuinkartbl B CTEK/JI000pPa3HOM COCTOSIHUM

[Tpouecc crexnoBanus. DU3NKO-XUMUIECKHE OCOOSHHOCTH
cTeKk1000pa3zHoro coctosHus. CTpoeHue CTeKOI. Y CIIOBUS
obpa3oBanus. CBOICTBA cTeKOJ. BiusHIEe XMMUYECKOTO
COCTaBa CTEKOJI HA MEXaHWYECKHUE CBOMCTBA.

0,25

15

BLICOKOIII/ICIIepCHOG COCTOSAHUEC CHJIMKATOB

ONEKTPOKMHETUYECKUE SIBJIEHUSI BBICOKOIMCIIEPCHBIX
CUJIMKATHBIX CHUCTEM. /[BOMHOM 3JIEKTPUUYECKUH CIIOH,
EKTPOKUHETHYECKU  noTeHuman. KoarynsnnoHHsble,
KOHJICHCAllHOHHBIE W KPUCTAJUIM3ALHUOHHBIE CTPYKTYPHI.
IToBepXxHOCTHO-aKTUBHBIE BelllecTBa. BiusHue 100aBOK Ha
CTPYKTYPHO-MEXAHUUYECKUE CBOMCTBA CYCIEH3HM.

0,25

15

Pu3uKo-XuMHYECKHE Nnmpoueccol CUHTE3a CUJIMKATOB

ITpoueccel qucconuanuy U JETUApaTalui ChIPhEBBIX
MaTepHasoB.

TeepaogazoBsie peakiuu. XapakTepHble 0COOEHHOCTH
peakuuil B TBEpAOM cocTosiHMU. KnHeTnka
TBep10(a30BbIX peakuuii. PakTopsl, BIUSAIONINE HA
CKOPOCTH TBEP10(ha30BBIX PEAKITUH.

Crniekanue. Buapl criekanus, CyIiHOCTb IIpoLecca.
MexaHu3m; KHHETHKA Mpoliecca; (pakTopsl, BIUSIOMINE Ha
IIPOLIECC CTIEKaHUS.

Kpucrannmzanus pacninaBoB. ' OMOTeHHOE U T€TEPOreHHOE
o0pa3oBaHMe LEHTPOB KpUCTAJUIM3aLUHU. POCT KpUCTaIOB.
[Iponiecc pexkpucTaan3anuu.

0,25

20

7. OcHOBBI yuenus o (l)a30BLIX PaBHOBECHUAX U JHArpaMMax COCTOAHUSA Ir€eTEPOreHHbIX
CHUCTEM

OCHOBHBIE TIOHATHS YIE€HHS O (Da30BBIX PABHOBECHSIX.
OIHOKOMITOHEHTHBIE CHCTEMbI U MX JTHarPaMMbI
cocrosiaus. Cucrema SiO2, Al203, CaO, MgO.
JIBYXKOMITOHEHTHBIE CHCTEMBI, UX JHArpaMMbl COCTOSI-
HUsI, TIpaBriIa paboThl ¢ HUMH. XapaKTEpUCTHKA COeTUHE-
HHUIA, TBEP/IBIX PACTBOPOB, IPUCYTCTBYIOIIUX B CHCTEMAX
Ca0-SiO2; Al203-Si0O2, Na20-SiO2, MgO-SiOz.

0,75

29




TpeXKOMITOHEHTHBIC CUITUKATHBIE CHCTEMBI, UX
JMarpaMMbl COCTOSIHUS, TIPaBHIIa paOOTHI C HUMHU.
XapakTepucThKa COETUHEHUH, TBEPIbIX PACTBOPOB,
npucytcTByronmx B cucremax NazO-CaO-SiOz, CaO-
Al203-Si02, MgO-Al203-Si02, MgO-CaO-SiO2.

BCEI'O

6 114

4.2. Conep:xxaHue NPaAKTHYECKHUX (CEMUHAPCKUX) 3aHATHIA

B cooTBeTCTBMU ¢ YYECOHBIM TUIAHOM MPAKTUYECKUX 3aHSITUI HE IPEAYCMOTPEHO

4.3. Conep:xxanue JadOpaTOPHBIX 3aHATHI

Ne HaunmenoBanue Tema 1abopaTopHOro 3aHATUS K-Bo C
W 4acon aMOCTOSITENIbHAS
paszzena qUCHUILTUHBI pabota Ha
MOJITOTOBKY K
ay IUTOPHBIM
3aHATUAM®
cemectp Ne 6

1 | Cunukatsl B 1. Onpenenenue CKOPOCTH 2 2
KPHCTAJUINIECKOM NIEPEPOKICHUS U CTETICHH
cocrostau (ITK 1) TPUIMMUTHU3ALNN KBApPIIUTOB B

npoiiecce 00XKura.

2 | DU3HUKO-XUMHAYECKUAE 1. KuneTnka peakiuii B TBepAOM 2 2
IPOIECCH] CHHTE3a COCTOSTHUH, TTPOTEKAOIINX ITPH
cumkaros (ITK 1) CHUHTE3€ CHIIMKATHBIX MaTepUajoB.

3 | OcHOBHI yueHUs O 1. Nzyuenue CHCTEMBI c 2 2
(ha30BBIX paBHOBECHSAX | OTPAHUYECHHOM B3aUMHOM
U Iuarpammax PaCTBOPUMOCTBIO KOMIIOHCHTOB B
COCTOSIHUSA KHIKOI (ase.
reTepOTreHHBIX CUCTEM
(IIK 1)

HUTOTO: 6 6




4.4. Conep:kaHue KypCcoOBOIr0 NMPoeKTa/padoThl
B cooTBeTCTBUM € YyU4EOHBIM IIIaHOM HE MPEAYCMOTPEHO

4.5. Conep:kanue pacuieTHO-TpaguuecKOro 3aJaHus

PacuetHo-rpaduueckoe 3amanue BbIIONHSETCS Ha TeMy «Pacuer ¢a3oBbIX paBHOBECH B
reTepOreHHON CHITMKATHON CUCTEME» (MCIIONIB3yeTCsl KOHKpeTHast peanbHas cucrema Ca0-Al203-SiOz,
win CaO-MgO-SiOz, unmn MgO-Al203-SiO2, neranbHOE H3yYEHHE KOTOPBIX MPEIYCMOTPEHO IPH
U3JI0KEHUH Kypca).

Lenbto paboThl SBISETCS, HAYYUTh CTYJCHTA, MCIOJB3YsS TUArpaMMy COCTOSIHUS peabHOM
CUCTEMBI, peIlaTh IIeNbIA PSA CIOXKHBIX M BAXKHBIX MPAKTUYECKUX MPOOJIEM, CBS3aHHBIX C
NOJYyYCHHEM pPa3HOOOpPA3HBIX BEIIECTB C pa3IMYHBIM COYETAaHHMEM CBOKMCTB; oO0JafaTh
BO3MOXXHOCTBIO OOBSICHUTH M yCOBEPIICHCTBOBATH MPOIIECCHI, MPOTEKAONINE MPU 0O0pa30BaHUU
JAHHOTO MaTepHaja, YCTAaHOBHUTh M OOBSCHHUTH BIUSHHE (PAa30BOTO COCTaBa ISl TOJIYYCHHUS
MaTepUajoB ¢ 3apaHee 3alaHHBIMH CBOHCTBAMU.

IlosicHuTenpHas 3amlMcKa COACPKUT pa3aciibl: BBCIACHHC, KPATKOC OIHMCAHHUC CUCTCMBI,
OIIPCACIICHUEC  PACIIOJIOKCHUA  TOYKM  MCXOAHOI0  COCTaBa  pacCluiaBa (CMGCI/I), OIIMCAaHHUC
MOCIICIOBATEILHOCTH H3MEHCHUN d)aSOBBIX paBHOBCCI/Iﬁ npu  OXJIAXACHHUU paciiiaBa HCXOAHOI'O
coCTaBa (HaneBaHI/II/I CMGCI/I), KOJIMYCCTBCHHBIC PAaCYCTHI 110 JUarpaMMe€ COCTOSHUA.

O6wem pabotsl coctaBiseT 10 20 cTpaHuIl.

Ka)K,Z[OMy CTYACHTY BBIAACTCA MHAUBUAYAJIBHOC 3aIaHUC IJISI BBIIIOJTHCHUS pacquHo-rpaq)I/Iqecxoro
3aJlaHuA.

IIpumep 3axanus
Touka HCXOAHOro cocTaBa paciiiaBa HaxoAuTcss B (a3oBoM 3j1eMeHTApPHOM
Tpeyroabanke A Al,O3 — CaO-Al;032Si0; — CaO6A1203 u conep:xkanue Al2O3 paBno 80%.
OnpeneJuTh M0 JHATPAMMe COCTOSIHMSI TPEXKOMIOHeHTHOI cucrtembl CaO — Al,O3 — SiO»
COCTAB MCXOHOI0 PacIiaBa.

BoinonuuTh paboTy no AMarpaMMme COCTOSHUS:

1. Onucath TPEXKOMIIOHEHTHYIO CUCTEMY;

2. Onpenenuth pacrosioKEHHEe TOUYKM MCXOAHOIO COCTaBa pacljlaBa Ha AWAarpaMMe COCTOSHUS
TpexxkoMmnoHeHTHo# cuctembl CaO-Al203-SiO;

3. OnpenenuTh MOCIEN0BATENbHOCTh (Pa30BbIX MpeBpalleHuil B nzydyaemoin cucteme CaO-Al203-
SiOg;

4. latb cxeMy U3MeHEeHUH (a30BbIX PABHOBECHIA.

5. BBINOJIHUTE KOJWYECTBEHHBIEC PACYETHI:

5.1. Onpenenuts TEMIIEPATYpY, IPU KOTOPOH KOJIMYECTBO paciuiaBa OyaeT paBHo 90%. Yka3arb ero
COCTaB U COCTaB PaBHOBECHOM TBep0H (ha3bl.

5.2. OmpenenuTth COCTaBbl U COOTHOIIEHHE PABHOBECHBIX (ha3 MpH TemIieparype, Korga mo myTH
KPUCTAJIIM3AUH MOSBIISETCS TPeThs (ha3za HOBOTO COCTAaBa.

5.3. Ompenenuts TeMIepatypy, HpH KOTOPOW KOJIUYECTBO paciuiaBa OyaeT OTHOCHUTHCA K
KOJMYECTBY KpHCTAILIOB Kak 1:2 (33,3:66,7).

5.4. Onpenenuth COCTaBbl U COOTHOIIEHHE PABHOBECHBIX (pa3 B MOMEHT JOCTHIKCHUS KOHEYHOH
TEMIIEpaTypbl KpUCTAIUIM3ALMHI, HO 10 Ha4ajia Imporecca.

5.5. Onpenenuth coCTaB NPOAYKTa MOJIHOM KpUCTAJUIM3alUU (KOTJa KOJIUYECTBO PacIlyiaBa pPaBHO
0%).



(BpinenennsiM mpudTOM yKa3aHO WHIAMBUAYAIbHOE 3a/laHue, HEBBIIEJICHHBIM — ITyHKTHI

3aJaHus 41 BCEX BapI/IaHTOB).

B mporecce BbImomHEHUST pacueTHO-TpadUyYecKoro 3aJdaHusl OCYIIECTBISETCS KOHTAKTHAs
pabota oOydvaromerocs ¢ mpenojaaBareneM. KOHCYIbTalliM MPOBOASATCS B ayJWTOpUS WU
MOCPEJICTBAM JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHON CpeIbl YyHUBEPCHUTETA.

5. OHEHOYHBIE MATEPHAJIBI VLA ITPOBEJAEHWS TEKYIIET'O
KOHTPOJIA, TIPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanau3sanus KOMIEeTeHIUH

1. Kommnerenmust IIK-2 Cnocoben obecrieynBaTh TEXHOJIOTHYSCKOE
COIIPOBOXKJICHHE TTpoIecca MPOU3BOACTBA BIKYILIUX MAaTEPUAIOB C MO3UIUHU

HOBBIIIEHUS €r0 3(PPEKTUBHOCTH.

HanmeHnoBaHMe MHAMKATOPA TOCTHKEHHS
KOMIICTCHIIMH

HCHOJ’IB?)YCMBIG Cp€acTBa OUCHUBaHUA

[TIK-2.1. Vicionb3yeT 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUILINH,
OIIpeIeNIsIeT CTPOCHUE, CBOMCTBA U
PaBHOBECHOE COCTOSTHUE CHITUKATHBIX
CHCTEM, OIICHUBAET CYIIHOCTh
BBICOKOTEMIIEPATYPHBIX MIPOIECCOB
CHHTE3a BEIIECTB B TEXHOJIOTUHU
MTPOM3BOJICTBA CHJIMKATHBIX MaTEpHAJIOB.

DK3aMeH,

3a4er,

3alIUTa PaCcYeTHO-TPAPUIECKOTO 3aIaHHs,
3aIuTa J1abopaTopHBIX paboT, codeceroBaHuE.

1. Komnerennus [1K-5 Crioco6eH opraHn30BbIBaTh U IPOBOIUTH UCCIICIOBAHUS
CBOMCTB MaTEpHUaJIOB, UX U3MEHEHUH MPU MOBBIIIEHUN TEMIIEPATYPhl, aHATU3UPOBATH
MOJIy4aeMbl€ PE3YJbTAThI IS pa3pabOTKU MEPOIIPUSATUIN MO COBEPIIICHCTBOBAHUIO
TEXHOJIOTUYECKUX MPOIECCOB U MOBBIIICHUIO KAU€CTBA BBIITYCKAEMON MPOAYKIIUU

HaumenoBanue HWHIWKATOPA NJOCTUKECHUSA
KOMIICTCHIIMH

Hcnons3yembie cpeicTBa OIEeHUBAHMS

[1K-5.4 VccnenyeTr n3aMeHEHHUE CBOMCTB
MaTepUasIoB MPH BIUSHUN HA HUX
TepMHUUECKON 00pabOTKHU U IPYTUX BUIOB
BO3JICHCTBUS, YCTaHABIMBAET
3aBUCHUMOCTB MEX]Ty MpolieccaMu
(hopMUPOBaHUS KPUCTAIIOTUAPATOB U
HabOpPOM MPOYHOCTH LIEMEHTHOTO KaMHS
C LIE€JIbI0 COBEPLICHCTBOBAHUS
TEXHOJIOTUYECKOTO Mpolecca
MIPOM3BOJICTBA U MOBBIIIEHUS KauecTBa

MIPONYKIIUHU

OK3aMeH,

3ayer,

3aIUTa PacYeTHO-TPAPUIECKOT0 3aJaHus,
3aIMTa Ja00paTOPHBIX padboT, codeceI0BaHHE.




5.2. TunoBbIE KOHTPOJIbHBIC 3alaHNA NI l'IpOMe)KyTO‘IHOﬁ arTrecranmmmu

5.2.1. IlepeyeHb KOHTPOJbHBIX BONIPOCOB (THMOBBIX 3aIaAHMH)

AJIA IK3aMeEHa

Ne HaumenoBanue ConeprxaHue BOIPOCOB (TUIOBBIX 3aJaHUI)
n/n
paszzesna JUCHUIIIINHBI
1. Cunukatsl B 1. KpucramnoxuMuueckre NpuHIUIIBI CTPOCHHUSI BELLIECTB B
KPHUCTaNTHIECKOM KOHJICHCHPOBAHHOM COCTOSIHUH.
cocrostanu (11K 2) 2. Buapl xumudeckoi CBs3H.
3. Cas3s Si-0O, Si-O-Si.
4, Ctpoenue TeTpadapudeckoit rpymmsl [SiOs]*.
S. Knaccudukanus cuamkaToB 110 cioco0y COUYIEHEHMs
KPEMHEKHCIOPOAHBIX TETPA3IPOB.
6. HynbemepHble 1 o1HOMEpHbIE 1e(DeKThl B pELIeTKAX
KPHUCTAJJIOB, UX BIMSHUE HAa CBOMCTBA BEILIECTB.
7. Tsepabie pacTBopbl 3amenienus. CoBepIlIeHHBIN U
HECOBEPIICHHBIN n3oMoppu3M. Y ciioBust 00pa3oBaHusl.
8. TBepable pacTBOPHI BHEAPEHUS. Y CIIOBUS 00pa30BaHU.
9. Hedextbl HecTexuomeTpuu. BiusiHue ux Ha cBoMCTBa
KPUCTAJNTNYECKUX TeJl.
10.  Temnossie nedextsl o HloTTky 1 @peHkeno.
11. KpaeBas u BUHTOBAs AUCIOKALMS B KPUCTAININYECKOU
pelIeTKe BEIEeCTBa.
12. Tlonumopdusm, pa3HOBUIHOCTH.
13.  dakTopbl, BAUSIONIKE HA TPOIIECC TOIUMOP(HHOTO
TIPEBpAICHHS.
2. | PacinaBbl cunukatoB 1. [Ipouecc maBneHus.
(TIK 2, TIK 5) 2. CtpoeHue XHIKOCTEH.
3. CTtpoeHne pacIiuiaBoB CHIIMKATHBIX MaTepPHAJIOB.
4. CBoiicTBa pacruiaBoB (BSI3KOCTb, TOBEPXHOCTHOE
HAaTsDKEHHE, CMAaYUBAONIASICSl CIOCOOHOCTD).
3. Cunukarsl B 1. OU3NKO-XUMUYIECKUE OCOOEHHOCTH CTEKI000pa3HOTO
CTEKJI000pa3HOM COCTOSIHHUSI.
coctosinuu (ITIK 2, TIK | 2. CrpoeHue cTexod.
5) 3. YcnoBust 00pa3oBaHus CTEKOJL.
4, CaoiicTBa cTEKOJ (BSI3KOCTh U KPUCTAJUTU3AIIMOHHAS
CIIOCOOHOCTB).
4. | BeicokoaucnepcHoe 1. CtpoeHue ABOWHOTO 3JIEKTPUUECKOTO CIIOS.
COCTOSIHME CUJIMKATOB | 2. Munesuia. Munensisipasie GopMyJIbl.
(IIK 2) 3. Koarymsus, mentu3arms.
4. Koarynsuonnsie, KOH/ICHCAIIUOHHbIE "
KPHUCTaNIN3a[IOHHBIE CTPYKTYPBI.
[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA.
5. | OU3UKO-XMMHUYECKHE [Iponiecc aeruaparanuy rIIMHUACTBIX MUHEPAJIOB.

MPOIIECCHI CHHTE3a
cunukatos (ITK 2)

TBepnodazoBbie peakiiuu.
Ponb muddy3uun B mporecce B3auMoIeHCTBHUS BEIIECTB

5
1
2. [Iporecchl qucconuanuy KapOOHATOB.
3
4.
B TBEpJOH (aze.




5. Mexanusm nuddy3un B KpUCTATMIECKON peleTKe
BEIIIECTBA.

6. Oco0EHHOCTH peaKIMii B TBEPJIOM COCTOSIHHUH.

7. Onucanue KUHETUKU TBEPAO(DA30BBIX PEaKIHid C
MOMOIIBIO PA3IIUYHBIX MOJEIEH.

8. @DaKTOpBbI, BAUSIONIME Ha CKOPOCTH TBEPA0(Pa30BBIX
peaKkui.

9. Cniexanue. Buzpl criekanusi, CyIHOCTh Ipoliecca.
10. TsepnodazoBoe cnekanue. MexaHnu3M; KUHETHKA
nporecca.

11.  JKunkocTtHoe cnekanue. MexaHH3M; KUHETHKA
nporecca.

12.  Kpucramnuzauus pacrjiaBoB U CTEKOJ.
13.  Ilpomecc peKpUCTaITU3AIIH.

OCHOBBI YUCHUS O
(I)a3OBLIX PaBHOBECUAX
" JuarpaMmax
COCTOAHUA
TeTCPOTCHHBIX CUCTEM
(TIK-2, TIK-5)

1. OCHOBHBIE ITOHSTHA YU€HUA O (1)a3OBBIX PAaBHOBCCHAX.
2. OI[HOKOMHOHCHTHaSI CHUCTCMA C SOHAHTUOTPOITHBIMHA
MMPEBpalICHUAMU U AUarpaMma €€ COCTOSAHUAA.

3. OI[HOKOMHOHCHTHaSI CUCTCMa C MOHOTPOITHBIMHA

NpEBPAICHUSIMH U THarpaMMa €€ COCTOSHHSL.
4, Cucrema SiOz.

5. Cucrema Al20s3.

6. Cuctemsr CaO, MgO.

7. JIByXKOMITOHEHTHBIE CUCTEMBI, UX IUarpaMMbl
COCTOSIHUS, NTpaBuja pabOThl C HUMH.
8. XapaKkTepuCTUKA COSAUHEHHH, TBEPABIX PACTBOPOB,

npucytctByronmx B cucreme Ca0-SiO2 (Al203-Si02, Na20-
SiO2, MgO-SiOz). IpakTryeckoe 3HAYEHHE AUATPAMMBI
COCTOSIHUSI.

0. TpexKoMIOHEHTHBIE CUITMKATHBIE CUCTEMBI, UX
JUarpaMMBbl COCTOSTHUS, TIPaBUJIa paOOThI C HUMHU.
10.  XapakTepucTuKa COeIMHEHUH, TBEPBbIX PACTBOPOB,

npucyTctByomumx B cucreme Na20-Ca0-SiO2
( CaO-Al203-SiO2, MgO-Al203-Si02, MgO-CaO-SiOy).
[MpakTHueckoe 3HAYCHUE TUATPAMMBI COCTOSTHUSL.




5.2.2. llepeyeHb KOHTPOJIbHBIX MATEPUAJIOB
JJIA 3a49€eTa
Jnst cnaun 3aueta HEOOXOAMMO BBIIIOJIHEHUE U 3aIIUTa BCEX JaOOpaTOpHbBIX padoT,
pacdeTHO-TpahUUECKOro 33/1aHMs, a TAKKe MPETyCMOTPEHO codeceroBanne (B popme yCTHOTO
OIIpOCa) 10 BCEM pasJienaM Kypca.

5.2.3. IlepeyeHb KOHTPOJIbHBIX MATEPHAIOB
JJIS1 3AlIUTHI PACYeTHO-TPa(UYeCKOro 3a1aHus

[Tpu 3amumre pacueTHO-TpapUUECKOro 3aJaHUs MOTYT OBITh ITPEI0KEHBI BOIIPOCHI:

rereporenHoii cucreme CaO — Al,O3 - SiOo.
Touka uCXOAHOrO cocTaBa pacIuiaBa
HAXOIUTCS B ¢dazoBom 3JIEMEHTAaPHOM
tpeyrompauke A Al203 — CaOAl2032Si02 —
CaO6Al203 u comepxanne Al203 paBHO 80%.
Omnpenenutpb o auarpamme COCTOSTHUS
TpexkomnoHeHTHo# cuctembl CaO — Al203 — SiO2
COCTaB UCXOHOIO pacIliaBa.
Beimonmaute  paboty
COCTOSIHUSL:
1. Onucarbh TPEXKOMIIOHEHTHYIO CUCTEMY;
2. OmnpenenuTh pacroiioKeHHUE TOYKU HCXOIHOTO
cocTaBa paciulaBa Ha JuarpaMMme COCTOSHUS
TpexkommoHeHTHOU cructeMbl Ca0-Al203-Si0z;
3. OmnpenenuTh MOCIEIOBATENBHOCT (Ha30BbIX
npeBpaieHuii B u3ydaemoi cucreme CaO-Al20s3-
SiOz;
4. JlaTb cxemy W3MEHEHUH (Pa30BbIX PaBHOBECHIA.
5. KonmuecTBeHHBIC PacUeThI:
5.1. OmnpenenuTh TEMIEpaTypy, NpU KOTOPOM
KOJIMYECTBO pacruiaBa Oyner paBHO 90%. Ykazarhb
€ro COCTaB U COCTaB PaBHOBECHOU TBepAOH (azbl.
5.2. Ompenenutb COCTaBbI W COOTHOIICHHE
paBHOBECHBIX (a3 mpu TemmepaType, Korja Io
MyTH KPUCTAJUTH3AIMK TOSIBISICTCS TPeThs (aza
HOBOTO COCTaBa.
5.3. Ompenenuth TeMIepaTypy, IHpU KOTOPOW
KOJIMYECTBO paciuiaBa OyAeT OTHOCUThCS K
KOJIMUECTBY KpucTamioB Kak 1:2 (33,3:66,7).
5.4. Ormnpenenutb C€OCTaBbl U COOTHOILIECHHE
paBHOBECHBIX (a3 B  MOMEHT JOCTH)KCHHS
KOHEYHON TeMIepaTypbl KPUCTAJUIM3AIMH, HO IO
Hayasa mporecca.
5.5. Ompenenuts c€OCTaB MPOAYKTa IOJTHOU
KpUCTAJIM3aluy  (Korja KOJIMYECTBO pacIliaBa
pasHO 0%).

o  JauarpaMmme

Ne Tema pacueTHO-rpagUIeCcKOro 3aJaHusI Coneprkanuie BOPOCOB (TUITOBBIX
1/ 3aJTaHHH )

i

1. Pacyer (a3oBbIX paBHOBeCHH B

1.lath moipoOHYI0 XapaKTEPUCTUKY
coenunenuto 2Ca0 SiOz (cTpoenue,
XapakTep IUIABJICHUS, HAJTHIUE
nonaumopdusma, nsomophusma, B
KaKUX TEXHUYCCKHUX MPOTYKTaX
COJICPKUTCSA);

2.PaccMOTpeTh MOrpaHuIHY IO
KPUBYIO, Pa3JISISIFOIIYIO TTOJIs
kpucraumusanuu CaO SiO2 u
CaO'Al2032Si02 (naiitu ee;
OMpeICIINTh, KaKas MOrpaHrnYHas
KpUBAasi; OTPEJICIIUTh XapaKTep
npoliecca, MPOTEKAOIIEro Ha HeW);

3.Haiitu TpoiiHyto TOUKy, T1e
CXOJIATCS TIOJISI KPUCTAILTU3AIIH
renernta 2Ca0 Al203SiOz,
2Ca0'SiO2 u CaO Al203; onpeaenuTsb
KaKasi OHa 110 HaNpaBJICHUIO TTaICHHS
TEMIIepaTyp MO MOTPAHUYHBIM,
KOTOPBIC CXOSITCS B HEM; OTPEICIUTh
KaKoM MpoIecc MPOTEeKaeT B HEMl 1
paccMOTPETh BCE ClTydad HAPYIICHUS
paBHOBECHSI,

4.3anava: [lnak comepxut 40 %
y-2Ca0-Si02, 20 % paHKHHHUTa
(3Ca0-2Si02) u crekio, comepxaiiee
8 % Al20s. OnpenenuTb XUMHYESCKHIT
COCTaB IILIAKA.




opOopMIICHHS OTYETA.

5.3. TunoBbie KOHTPOJIbHbIC 3aJaHUs (MAaTePHAJIbI)
JJISl TEKYIero KOHTPOJISA B ceMecTpe

Texyuuii KOHTPOJIb OCYIIECTBISIETCS] B TCUCHHE CEMECTPa NPU BBIITOJTHEHUHU JTA00PATOPHBIX
pabot, B hopMe pelieHns TECTOBBIX 3a/JaHUH, KeHC 3a1a4.

B moco6uu, npeaHa3zHaveHHBIM [T BBITTOJHEHUS JIA0OPATOPHBIX padoT, MPEICTaBICH
nepeyeHb JIA0OPaTOPHBIX padoT, 0003HAYCHHKI LIETh U 33/1a4U, IPUBEACHBI TIOHATHUS, ONIPEACTICHUS 1
OCHOBHBIC TEOPETUYECKUE CBEICHHS 110 JIAHHOM TeMe, a TAK)Ke METOAMKH BBITIOJTHEHHS.

3aruTa 1abopaTopHbIX pabOT BO3MOXKHA MOCIIE TPOBEPKH MPABIILHOCTH BBITOJHEHHUS 3a/1aHHS,
3amurta mnpoBoguTCs B ¢opme cobecemoBaHus (YCTHOTO OMpoOca)
IperoaaBaTess co CTYACHTOM Mo TeMe JiabopaTtopHoi paborel. CobecemoBaHUE MPEANOIaract
CHeUaIbHYI0 Oeceqy ¢ OOydaroIMMCs U MO3BOJISET OLICHUTh 00BEM €ro 3HAHMIl M YMEHHWIl 10

OIIPEICTICHHOMY Pa3Jelly JUCHUILTHHBI «DU3HuecKas XUMUs CHIIUKATOBY.

Texyuuii KOHTPOJIb U3YUYEHUSI TEOPETHUECKOT0 MaTepralia BO3MOXKEH C IPUMEHEHUEM
tecTupoBanus. [IpuMepHbIil mepeueHb KOHTPOIBHBIX BOIPOCOB /IS 3aIUTHI JIAOOPATOPHBIX padoT
IpeJICTaBJIeH B TabIuUIIE.

CHJIMKATOB

JlabopaTopnasi padora 5.

KuHeTrka peakiuii B TBEpJOM COCTOSIHUH,
MPOTEKAIOMINX MMPU CHHTE3€ CUITMKATHBIX
matepuanos (ITK-2, TTK-5)

Ne HaumeHoBaHMe pa3niena JUCIUTUINHBI [TpumMepHBbIE KOHTPOJIBHBIE BOITPOCHI
Komnerenimuu
1. | Cunukatsl B kpuctajuimdeckoMm coctossaun | 1. TlonmumopdusM, pasHOBHIHOCTH
JlaGoparopuas padora 1. (IpUBECTH KOHKPETHBIE MPUMEPHI).
OmnpeneneHre CKOPOCTH MEPEPOIKIACHUS H 2. da3oBbIe IEPEXO0/Ibl IEPBOTO U BTOPOTO
CTCTICHH TPUIMMUTHU3ALNN KBAPIIUTOB B pona.
nporecce ooxura. (ITK 2) 3. CTpyKTypHBIC U3MEHEHUS
KPUCTATMYECKON PEIIETKH TPU
nonumopduzme. YpaBuenune Knaysuyca-
Knaneiipona.
4. ®akTopBl, BIUSIOIINE HA CKOPOCTh
nomMopdu3ma.
5. Cxema (a30BbIX NMpeBpaIieHUi B
cucteme SiO2.
6. OTKJIOHEHUS OT PAaBHOBECHBIX
coctosinuii B cucteme SiOx.
2. | OU3UKO-XUMHUYECKUE TIPOIIECCHI CHHTE3a 1. OcHOBHEIE MPOTIECCHI, MPOTEKAIOIINE

P B3aUMOJICHCTBUU BEIIECTB B TBEPAOH
dbaze.

2. Pons quddysun npu B3auMoaeCcTBUN
BEIIECTB B TBEPIOH (haze.

3. Buasl muddysum, sHEprus akTHBAIIMH
mporecca, MexaHu3M Judy3uu B
KpUCTATTNYECKON pellIeTKe BellecTBa.

4. XapakTepHble 0COOEHHOCTH
TBep10(ha30BbIX PEAKIIHIA.

5. Kunernueckue ypaBHenus SAnzaepa,
I'muctnuara-bpoysinreiina.




3. | OcHOBBI y4eHHs 0 (Pa30BBIX PAaBHOBECHUSX U
JIUarpaMmax COCTOSTHUS TeTEPOTC€HHBIX
CUCTEM

JlabopaTopHnasi padora 4.

N3ydenue cuctembl ¢ OrpaHUuECHHON
B3aMMHON PaCTBOPHUMOCTBHIO KOMIIOHEHTOB B
xuakon daze (IIK 5)

1. Yro Takoe cucrema, ¢aza, KOMIIOHEHT,
YHUCJIO KOMIIOHEHTOB, TAPAMETPbI CUCTEMBI,
CTETEeHb CBOOO/IbI, YHCIIO CTENEHEH
cBOOOIBI?

2. IlpaBuio ¢a3 ['m66ca, ero 3HaUCHHE.
3. DyeMeHTHI CTPOSHHS
JIByXKOMITOHEHTHBIX JHarpaMm COCTOSIHUSL.
4. TlpaBwiio pblyara, IpUMEHAEMOE JIst
BBITIOJTHEHHS KOJTMYECTBEHHBIX PACUETOB
paBHOBECHBIX (a3.

5. Pemenue mpakTH4eCcKHUX 3a7a4 ¢
MIPUMEHEHUEM peaIbHBIX JUarpaMm
COCTOSTHUSI.

6. DKCepUMEHTAIBHBIN THHAMUYCCKUI
METO/1 OTIpeieNICHUs] TEMIIEpaTyPhl
JIUKBUIYCA.

7. DKCIIEpUMEHTAIbHBIN CTaTHYECKHUI
METO/] OIIPEACIICHHS TEMIIEPATYPhI
JTUKBU]TyCA.

8. [NocTpoeHne KPUBBIX OXJITKICHUS TI0
3aJlaHHOM JuarpaMme COCTOSIHHUSL.

TecTbl M KelChl 1JIM MPOBEPKH TEKYIIUX 3HAHUM
IlepeyeHb TUNOBBIX TECTOBBIX 3a/IAHMM:

Paznen Bonpocsr OtBeTsl
JHCLHIUIHHBL
Cunukarsl B Xapakrep cs3u Si — O 1. nonHas
KPHCTAIUTHIECKOM 2. KOBaJICHTHAS
cocrostauu (I1K 2) 3. MIOHHO-KOBaJIEHTHAS
IMpu SP — rubpuruzanuu 1.2¢
opOuTasiell aToMa KHCIopoia 2.20+2m
obecrieunBaeTCss 00pa3oBaHHE 3. 2c+1Im
CIEYIOLNX CBs3ell ¢ AByMS
aTOMaMH KpPEeMHUS
[Tpu BBICOKO# JOHOPCKON 1. MesB, MesB, Me:B
CIIOCOOHOCTH METAIIJIOB 2. MeBy, MeBs, MeB12
00pazyroTcsi 60pHIbI COCTABOB
OnpenenuTs K KakoMy Kiaccy 1. ocTpoBHEBIE
CHJIMKaTOB OTHOCHTCS 2. TMOPTOCUIINKATHI
moHTHYeuTUT CaMQ[SiO4] 3. KOITbIICBBIC
4. 1eroyeyHble (JICHTOYHBIE)
5. cIIoHUCThIE
6. KapKacHbIE
Hcnions3ys ypaBHenue | 1. moHmxkaercs
Knaysuyca-Knaneiipona dP/dT | 2. moBbimaercs
= QITAV, omnpenmenurts, ecnu
dP/dT>0, T0 Temmeparypa
MOTUMOP(HOTO  TIPEBpAIICHHUS
HHU3KOTeMITepaTypHOi (GOpMBI B
BBICOKOTEMIIEPATyPHYIO
Kakue noaumopdHsie 1. TpuauMuUT
Mo (UKaIMK OTHOCATCS K 2. KHaHHUT
nonmmopdusmy SiO,? 3. xpucrobanut
4. xoacur
5. buotHt
[IpencraButs cxemy | 6-Al03, AI(OOH), a- Al>O3, y- Al:O03, AI(OH)3
HOJUMOP(HBIX  NPEeBpAILEHUH




AlyO3

Kakwne nedexrsr 1. 3JIEKTpPOHHBIE
KPHCTAJUINIECKON PEIIETKN 2. aTOMHBIE
OTHOCSITCSL K HyJIbMEPHBIM 3. ogHOMEpHBIE

4. nByXMepHBIE

5. TpexMepHbIe
K kaxum nedexram 1. areKkTpoHHBIE
KPHCTAJUIMYECKON PEeIeTKN 2. aTOMHBIE
OTHOCSTCS TBepAbIe pacTBOPHI? | 3. OJHOMEpHBIE

4. nByXMepHBIE

5. TpexMepHbIe
K xaxum nedexram 1. aeKTpOHHBIE
KPHCTAJUIMYECKON peIeTKN 2. aTOMHBIE
OTHOCSITCS TEIUIOBBIE Ae(DeKThl | 3. OZHOMEpHBIE
no [lortku u ®penkento? 4. nByXMepHbIE

5. TpeXMEpHbIE

PacninaBet Kakas xunkocTts (pacriian) 1. ®penxkenst
cimkatoB (ITK 2) | mMeer kBasukpucramtndeckyo | 2. Beprama

CTPYKTYPY? 3. Ctroapra
Kaxas »xu1kocTh Tpy1HO 1. ®penkens
cTeximyercs? 2. bepnana

3. Crroapra
KakoBo MOBEpXHOCTHOE 1.0,02....... 0,01 JIx/m?,
HATsHKEHNE CHITHKATHBIX 2.03......... 0,6 Jlx/m?,
pacIiaBoB? 3.1......1,2 JT/m?
IMpu Hamwunu kakoro katnona | 1. Na*
B CHJIMKAaTHOM pacriase coctag | 2. Ca?*
KPEMHEKHCIOPOJHOTO aHHOHA 3. Fe?

Oyner [Siz0s]?m?

V mpezncTaBleHHBIX PAaCILUIaBOB Ne | Xumuueckuii cocTas pacmiasa, Mac. %
COIOCTAaBUTH Pa3MephbI y _
KPEMHEKHCIIOPOJHBIX aHHOHOB /| Si0z | Al20s | MO | CaO  |Na20 | K20 1 S0s
B TIOPSAZIKE yMEHBIICHUS 1 72 > - 9 10 2 5
2. 72 2 1 10 11 4 -
3. 85 - - 5 10 - -
4. | 85 | 15 - - - - -
Kaxoe nmoBepxHocTHOE 1. oo,
HaTsHKEHUE Ha TpaHuIle paszfena | 2. O,
(a3 TOKHO OBITH BEICOKUM, 3. Gur-
4TOOBI KPaeBOH yromn
cMaunBaHus Obl1 MeHbIIe 90°
CuiMkarsl B B xaxoM COCTOSIHAM CTEKIIO 1. *xmaxom
CTEKJIO00pa3HOM HAXOJUTCS TIPH TEMIIepaType 2. TBEpIOM

cocrosiaunu (I1K-2,
IK 5)

HIKE TEMIIEPaTyphl
crexnoBanms (T < Ty)

3. BA3KOM (IUTACTUYHOM)

YeMmy paBHA BI3KOCTB TIPH 1. 105 TTac
TEMIIEPAType CTEKIOBAHMSA? 2. 108 IMac
3.10° MMac

PacronoxuTh KaTHOHBI

1. Rkt-o TpOMEXyT.
2. Rkr.o CcTEKII000p.
3. Rkto Momudukar.

CTEKII000pa3oBaTeei,
MPOMEKYTOYHBIX U

MO (PUKATOPOB B MOPSIKE
BO3pACTaHMs CHJIBI CBS3U

Pacmonoxuts OKCHUJbI B
MopsAAKE YCUIICHUA
BO3JICHCTBUS Ha YMEHBIICHNUE
BA3KOCTH CTCKJIa

K-0, Li-0, MgO, BaO, SiO,,Ca0, Na,0, Al,Os.

B cucreme xaoJMHAT — BoJa
3apsiz

BricoxoaucnepcHo
€ COCTOSIHHE

1. oTpuLaTENbHBII
2. TONOKUTEIbHBIN




cumkaToB (ITK 2)

MTOTEHINAJIONPEEIISIOIIETO
clIos

3. HeWTpaIHHBIHA

JIBOMHOM 3JIEKTpUYECKUI CIOM
COCTOMHT U3...

. aICOPOIIMOHHOTO ¥ MOTEHIHATIONPEIEIIAIOIIETO
. HOTEHIMAJIONpeIelstonero u quddy3noHHOro
3. anpcopbunonHOro U AupHy3HOHHOTO

N —

[Ipouecc, oOpaTHBIi
KOaryJIsiliiu, TO €CTh Mepexoa
KOaryJjsra B 30JIb Ha3bIBAETCs

1. ocaxmeHue
2. KOHeHcalus
3. ruapoaus

4. menTu3anus

Y cTaHOBUTH COOTBETCTBHE
PACIIOJIOKEHHUIO MOJIEKYJT BOJIBI
B KPUCTAJUTMYECKUX BEUIECTBAX

1. dunoruapaTel 1. MOJIEKyTIBI BOJBI B
M30JIMPOBAHHOM BH/JIE WU B
BHJIC HEOOJIBIINX TPYIIIT

2. peleTKy MOJIEKYJ BOJIbI B

BHJIE KapKaca
3. MOJICKYJIBI BOJBI CIIOSIMH
4. MOTIEKYITBI BOJIBI B BUIC

LIENOYEK

2. HHOTHUJIPATHI

W

. TEKTOTUAPATBL
. HE30IrnApaThbl

S

AncopOrmonHast ciocoOHOCTh
BOJIbI ITIMHUCTBHIMU YaCTHIAMH
B MOpsiiKe yOBIBaHUS
CJIeTyIOIast:

l.runpocmona, 2. MOHTMOPHIUIOHHT, 3. KAOTHHUT

duszuko-
XUMHYECKHE
MIPOIIECCHI CHHTE3a
cunukaros (IIK 2)

Temmnepatypsl II1aBIeHUS
KPHUCTAJUIOB CJIEIYIOIIHE:
Tnn Ca0 > Trm a-Al203 =~ Trm a-
KpHCcTOOaNHTa*

Pacmionoxuts koaddurpenT

muddysun kpucramios (1) B
HOpsiAKe YOBIBaHUS

YcraHoBUTH
MIOCIIEI0BATEIFHOCTD
oOpa3oBaHus OMHAPHBIX
COEIMHEHUH B pe3yJbTaTe
TBepI0(a30BbIX pEaKIliii B
cucreme CaO - SiO;:

1. CaO'SiO,,
3Ca0SiO:a.

2.3Ca02Si0;,  3.2Ca0Si0,, 4.

B npouecce tBepaodazoBoro
B3aUMOJEHCTBUS IIPU
temnepatype 1000°C
yuactByeT CaO. BeiOpats
HauOoJIee parMOHAIBHBIN
croco6 BeeaeHus CaO, B
pe3ynbraTre KOTOPOTrO OKCHJ
MPOSBUT MaKCUMAITEHYIO
PEaKIMOHHYIO CIOCOOHOCTB.

1. [IpenBaputenpro noaydeHHbIH CaO 00KUTOM
CaCOs npu T=1000°C

2. IIpurotornenne cmecu (CaCOs + npyroit
KOMITOHEHT) U TIOCTENECHHBII MObEM TEMIIEPaTyphl,
IIPY KOTOPOH MPOTEKAET peaKius

3. [IpuroroBnenue cmecu (CaCOz + apyroii
KOMITOHEHT) U Pe3KHUil OBEM TeMIIepaTyphl, IpH
KOTOpOH MPOTEKAeT peakuust (ITOMECTUTh CMECh B
Pa3orpeTyo 10 3aJaHHON TEMIIepaTypbl Meub)

MexaHu3m TBepA0(ha3oBOro
CIIEKaHUs 33 CUET
nepepacnpeielIeHus! BEIIEeCTBa
IIyTEM HaIlpaBJICHHON
00bEMHOI1 U TIOBEPXHOCTHOU
camonudysun

1. mo Ilunecy
2. o Ecuny
3. mo ®penkernto

CKOpOCTh KUIAKOCTHOTO
CIICKAHMSI 3aBUCUT OT

1. mporeccoB MaccorepeHoca

2. pa3Mepa CIieKaeMbIX YaCTHI]

3. cMauuBaOLIEHCs CIOCOOHOCTH KHUIKON (azbl
MOBEPXHOCTH TBEPABIX YaCTHII

4. CTPYKTYpBI CIIEKaeMOT0 MaTepraa

CrekaHue 3a cueT npoiecca
HCIapeHne — KOHEHCalHst
MPOTEKAET MIPH YCIOBUU

1. ynpyrocTs napa Ha MOBEPXHOCTH C MOJOKHUTEIbHBIM
paanycoM KpUBU3HBI BBIIIE, YEM Ha IOBEPXHOCTHU C
OTpHLATENBEHBIM PalyCOM KPHUBHU3HBI

2. ynpyrocTts Iapa Ha HOBEPXHOCTH C TTOJIOKHUTEIbHBIM
palycoM KpHUBH3HBI HIKE, 9€M Ha ITOBEPXHOCTH C
OTPHLATENBHBIM PalyCOM KPHBHU3HBI

YcTaHOBUTH 3aBHCUMOCTD
KPUTHYECKOTO pagmuyca

T1>To>Ts
erl r1<p2 I’1<p3




3apobllia KpUCTAJUIU3alui OT
CTCIICHU NEPECOXTAKICHUA

OCHOBEHI yUeHUs 0
(ha3oBBIX
paBHOBECHUSX U
JHarpamMmax
COCTOSAHUA
reTEePOTeHHBIX
cucteM (IIK 2, TIK
5)

[Ipu 3BTEKTHUECKOH 1. TMBapuaHTHOM
TemIeparype 2. MIHBapUaHTHOM
JBYXKOMIIOHEHTHAsl CHCTEMa 3. MOHOBapHAaHTHOM
HAaXOJUTCS B COCTOSIHUM
B cucreme SiO; B 1. B-xBapir
METacTaOHIbLHOM COCTOSIHUT 2. a-KBapI
HaxomsITcs ... 3. y-TpUIUMUT

4. B-TpuauMuT

5. 0-TPUIUMHUT

6. B-kpucrobdanut

7. a-KpUCTOOATHT
I[Tpu oxNa)XIeHNH pacIuiaBoB 1. kpucTaIITH3aLHs
JI0 TIEPUTEKTHIECKOI 2. pa3nokeHHe XUMHIECKOTO COSTMHEHUS B TBEPAOM

TEMITEpaTypbl POTEKAET

COCTOSIHHH
3. XUMHUYecKasl peakIus

[Ipu oxyaxkaeHnu paciiasa a0
TeMIepaTypbl OCHOBAHUS
KyIOJa JUKBAIUU TIPOTEKAET

1. KpuCTaITH3anHs

2. pa3nokeHHe XUMHIECKOTO COSIMHEHNUS B TBEPAOM
COCTOSIHHH

3. XUMHUYecKas peakius

Ecnn uzorepma nepecexaer

BEPTUKAJIb COCTaBa OMHAPHOTO
COEIMHEHUs] U POJI0JIKACTCS B
00€e CTOPOHBI , TO 3Ta U30TepMa

1. »3BTexTHUECKasd

2. noiauMOp(HOTO IpeBpaILeHUsS

3. mepuTeKkTuYecKas

4. pasnoxeHus WM oOpa3oBaHusi OUHAPHOTO
COCIMHEHUS B TBEPAOM COCTOSIHUI

Kakue npespamienus B cucreme | 1. d—a
2Ca0SiO; MoHOTpOMHBIE? 2. y—a
3.6—P
4. p—y
5. p—a
[omumopdusie mpeBpameHust B | 1. MOHOTpPOIIHEIE
cucreme Na,02Si0O; 2. SHAHTHOTPOITHBIE
Ecmm B Touke  nBoiHOTrO | 1. Ha coemumumuTenbHOM TuHNA A1C1-ABC
moabeMa TPH  OXJAXKICHWH | 2. B 3JeMeHTapHOM ¢a3oBoM Tpeyronbanke AC-A1Ci-

pacijiaBa TPEXKOMIIOHCHTHOIO
COCTaBa MPOTEKAET XUMHUIECKast
peaKIus:
Pacrutap+AC—A1C1+ABC,

B pe3yJibTaTe KOTOPOH paciuia
HCYE3aeT, TO TOYKA UCXOTHOTO
COCTaBa HaXOJIUTCA ....

ABC
3. na coequnutenbuoii aunn AC-ABC
4. ga coenuunTenbHoi TuHIA A1C1-AC

Ecnu Touka coctaBa TpOMHOTO
(bunapHOT0) COCTUHEHHS
JIEKUT B COOCTBEHHOM I10JIE
TIEPBUYHOMN KPUCTAJUTA3AIUH,
TO OHO

. IJTAaBUTCSA UHKOHT'PYSHTHO
. pasjaracTcs uin 06pa3yeTC${ B TBEpAOM COCTOAHUUN
3. mIaBHUTCA HWHKOHI'PYSHTHO

N —

Touka nepeceueHus 1. TOUKOW TeMITepaTypHOTO MaKCHMyMa
[IOTPaHUYHOMN KPUBOU U 2. TOYKOW ABOHHOTO OITyCKAaHHUS
COOTBETCTBYIOILIEH e 3. TOYKOH IBOHHOrO MOogBEMA
COEIMHUTENBHOM JIMHUU Ha 4. TOYKOMW IBTEKTUKU
JuarpaMMe COCTOSTHUS
TPEXKOMIIOHEHTHON CUCTEMBI
Ha3bIBAETCS
Ha norpann4Hoii KpuBoii B 1. onna daza
TPEXKOMITIOHEHTHOM cucteMe B | 2. Be (hasbl
PaBHOBECUH HAXOMAATCS 3. Tpu dazbl

4. getpipe azb

Ecnu B TpeXKOMITOHEHTHOM

CHUCTEME MPU ONPEAETIEHHOM
TeMmepaType B paBHOBECHU

HAXOJSATCS pacIljiaB u




kpucramtsl ABC, To TOUKa
MCXOJ/IHOTO COCTaBa paciuiaBa
OyIeT HaXOIuTCH .. ..

Temneparypy Havyana 1. u30TepMa, Ha KOTOPOM HAXOIMTCS TOUKA MCXOIHOTO
TUIABJICHHS] CMECH KPHUCTAJIIIOB cocrapa
AC+AB+ABC onpenensier 2. TpoiiHas TOYKA, TJIe CXOASATCS MOJISI KPUCTAILTU3AINN

3THUX COECIUHECHUN

Eciu B Touke mBoitHOro | 1. Ha coemunutensHoi muHIM AC-ABC
OIyCKaHWs TIPH OXJIKAEHWHU | 2. B dJleMeHTapHOM (a3oBoM TpeyroipHuke AC-AB-

CUCTEMBI B pesynsTate | ABC
XUMHYECKOI peakiuu | 3. Ha coenuHuTenbHON MuHUKN AB-ABC
Pacmmas+AB+AC— ABC, 4. Ha coenuHATENbHOM TrnHIH AB-AC

MTOJTHOCTBIO PacXOIyIOTCS
pacmnas u kprucramast AC, To
TOYKa HCXOJHOTO COCTaBa
pacmiaBa OyJeT HaXOIUTCS

IMepeuens TunoBbIx Keiico (K 2, ITK 5)

Keiic 1.

[Ipu mpon3BOICTBE CTEKIOU3/ENNII 0OHAPYKEH HEPOBAp — HAJTMYNE IIUXTHBIX KaMHEH.
3a/iaya TeXHOJIO0ra — BBISICHUTD BUJI KPUCTAJUTMUECKUX BKIIIOYCHHI, OMPEACNIUTh UX pa3Mep U
NPUYMHY UX HaTHYUs. MUKPOCKOIMYECKHE UCCIICAOBAHMS U OIIPEICICHUE TTOKa3aTels
MPETOMIICHUS TIO3BOJIMIIM ONPEEIIUTh: BHYTPEHHSS YacTh COCTOUT U3 KBaplla, a HapyKHbIE CIION U3
TpugumuTa. Bun kamHen xapakrepusyercs 0emnoit okpackoil. Ha kamHsx 6osee KpymHbIX
pa3MepoB MPUCYTCTBYET PACTPECKUBAHUE 3€PEH MeCcKa, KOTOPOE MOXKET BHI3BAHO 0O0BEMHBIM
uzMeHenueM npu 575°C. [Ipuunna 00pa3oBaHUs TAKMX KPEMHE3EMHUCTBIX KaMHEH MOXKET OBITh
rpyObIi WK HEOTHOPOIHBIN IPaHyIOMETPUUYECKUN COCTAB KBApLIEBOTO MECKa, III0X0e
nepeMeIIMBaHie MIMXTHI WU HeMTPAaBUIIBHBIN cocTaB MHUXTHIL. [IpoBepka rpaHyIoOMeTpUIecKOro
COCTaBa UINXTHI (COOTBETCTBYET TPeOOBAHUIM), OTIPE/ICIICHHE pa3Mepa 3epeH KaMHel 1
pacrmpeneieHne ux B 00beMe CTEKJIOMACCHI TIO3BOJIMIIH OTIPEICIUTh IPUIUHY UX 00pa30BaHUs —
HEJOCTATOK IJIaBHEH B MIKUXTE. YBEIUUYEHUE COACPKAHUS COMbI (TIepecueT cocTaBa UCXOTHON
CBIPBEBOI1 CMECH) M MMPOBEPKA HOBOT'O COCTaBa B JIAOOPATOPHH MO3BOJIMIIN MOJYUYUTh CTEKIOMACCY
0e3 KaMHel KpHCTaUIM3aIliH.

3ananue: 1. [IpaBunbHO u noctynui TexHosor? 2. Kaxoii emie crnoco0 ycTpaHeHus
HEenpoBapa MOXKHO ObLIO UCTIONB30BaTh? 3. B yem 3(h(pekTUBHOCTH TOTO UM MHOTO METOA
YCTPaHEHUS HAJIMYMUS IIUXTHBIX KAMHEN?

Keiic 2.

[Tpu mpon3BOICTBE MOPTIIAHALIEMEHTHOTO KIIMHKEPA Ha TOpsYeM KOHIIE TIeUd HaOJIt01aeTcs
CWJIbHOE TIbUICHHE. 3a/1a4a TeXHOJIOora — ONPEAETUTh MPUYNHY U YCTPAHUTH TbIJICHHE.
Omnpenenenne CaOcros. B IPoyKTe 00kHra (0HO coctaBmiio 0,45%) MO3BOIMIIO OMIPENCTUTh
NPUYUHY — B KIIMHKEPE MPU OXJIAXKIEHUHU MPOU30IILIO0 oJuMopdHoe npeBpaiienue f3-
moudukarmu 2Ca0 SiO2 B A-Moau(UKAIINIO, YTO BBI3BAJIO 3HAYUTEIHLHOE H3MEHEHUE 00beMa,
pacchllanye ¥ MblIeHre KInHKepa. [ npeaoTBpanieHnst JAaHHOTO MOTMMOP(HOTO MPEeBpalICHUS
HEeo0X0/luMa KpUCTAJUIOXUMHUYECKast CTA0MIIN3alUsl — BBEIGHUE B COCTAB CHIPHEBOM CMECH
nobaskwu, Haripumep, 0,25% B203. KoppekTrpoBka cocTaBa ChIpheBON CMECH C BBEJICHUEM
KOMITOHEHTa, cojieprkaiiero B2Os B HyKHOM KOJMYECTBE, O3BOJIMIIO MIPEJOTBPATUTH
nosmmopdHoe npeppamnieHue -2Ca0 SiO2 — A-2Ca0SiO2 u KIMHKEpHOE BUICHHUE.

3ananwue: 1. [IpaBuibHO nu moctynu TexHosnor? 2. Kakue Mepsl /Ui IpeA0TBPaIleHUs TIBUICHUS U
MOJTyYEHUs 3aJaHHOTO MUHEPAJIOTHYECKOT0 COCTaBa KIMHKepa HE00X0AMMO ObLIIO NCIIOIB30BATh,
eciu conepkanne CaOcros. B MPOIYKTE 00KUTa cOCTaBMIIO Oosee 5%? B uem nmpudnHa B 3TOM
clly4ae KJIMHKEPHOTO MbUIeHUs?
Keiic 3.
[Tpu opranu3zanuu Nponu3BOACTBa HEOOXOIUMO OMPEEIUTh MOXKHO JIM UCTIOJIB30BaTh B
KadecTBe (PyTEPOBKU B BBICOKOTEMIIEPATYPHOI 30HE XpOM-MarHe3UTOBBIN OTHEYIIOP, HApUMep,



cocraBa 60%MgO, 30%Cr203,10%SiO2. TexHonor mpeIaraet OnpeaeIuTh sk JAHHOTO COCTaBa
OTHEYIopa 0 JarpaMMe COCTOsIHUS TpexkoMnoHeHTHOU cucteMbl MgO-Cr203-SiOz
Temrneparypbl Hadana U KoHIA IIaBAeHUA (Traunn=1850°C, Txonua nn. <2400°C). Ecniu TeMnepatypa
OTXOIUX ra30B He npesbimaeT 1850 °C, To Takoil Orueynop MokeT OBITh HCIIOJIb30BaH B
KadecTBe (PyTEPOBKH.

3ananue: 1. YTo mpou30MIET C OTHEYIOPOM, E€CIIH TEMIIEPATYPA OTXOSAIINX Ia30B MOBBICUTCS IO
2000°C? 2. IIpu opranu3anuu MpoOM3BOJICTBA IIEMEHTA ISl OLICHKU MCIIOJIb30BAHUS JAHHOTO
OTHEYTOpa B 30HE CIIEKaHUsI HEOOXOMMO YTO €IIe OTPECIIUTh?

5.4. Onucanue KPUTEPHUEB OICHUBAHUA KOMHeTeHIII/Ii/i H IIKAJbI OIICHUBAHUSA

[Ipu mnpomexxyTouHOM arrecTtaud B (OpMe DIK3aMeHa HCIOIb3yeTCs
CJIeyIOIas 1IKaia OIeHUBAHUS: 2 — HEYAOBIETBOPUTENIBHO, 3 — Y/IOBIETBOPUTEIHHO,
4 — xopo11o, 5 — OTIUYHO.

IIK-2. Ciocoben obecnieunBaTh TEXHOJIOTHIECKOE COMMPOBOKICHUE TIpoIiecca
IIPOU3BOJICTBA BSKYILIMX MAaTEPUAJIOB C TIO3UIIMHU TOBBILLIEHUS €10 3()PEKTUBHOCTH.
Kpurepusimu onieHuBaHus JOCTUKEHNN ITOKA3ATENIEH SIBIAIOTCS:

HaumeHnoBanue Kputepuii onieHuBaHus
[TOKa3aTels
OILICHHUBAaHUA
pesyibTaTa
00ydeHus 1Mo
MUCIUTLINHE
3HaHus 3HaHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX THUCIUIUINH;
3HaHUS CTPOCHUS U CBOMCTB CUJIMKATOB B PA3JIMYHBIX arperaTHbIX
COCTOSTHUSIX
3HaHUS CYIIHOCTH BBICOKOTEMIIEPATYPHBIX MPOIIECCOB CUHTE3a CHIIMKATHBIX
MaTEepHAJIOB
3uanus (pa30BBIX PAaBHOBECHM U JUArpaMM COCTOSIHUS T€TEPOTEHHBIX
CHCTEM
YMeHus YMeHHs1 UCTIONb30BaTh COBPEMEHHBIE METOAbI (PU3UKO-XUMHUYECKOTO
aHaJIn3a JUIsl UCCIIEIOBAHNS MAaTePHUAJIOB
VYMeHus nOpoBOJWUTH HAINPABICHHBI CHUHTE3 HOBBIX MAaTE€pUANIOB C
TpeOyeMBbIMU CBOMCTBAMH, OMPEIEIIsisi ONTUMANIbHBIE YCIOBHUS Mpolecca
HaBuikn HaBpiku BiageHuss MetogamMu (PU3UKO-XUMHUYECKOTO aHaln3a JJis OIEHKH
XUMHYECKOTo U ()a30BOr0 COCTaBa BEIIECTBA
HaBpiky BiajieHUsi METOJIMKAMH pacyeTa CBOMCTB MaTEpUaAJIOB

OneHka MpenoiaBaTesieM BhICTABISETCS MHTETPAIbHO C YUETOM BCEX MOKa3aTeNei u
KPUTEPUEB OLICHUBAHUSIL.

Ouenka c)OpMUPOBAHHOCTH KOMITETCHIIMH MO MOKa3aTei0 3HAHUSA.

Kpurepunit YPpoBEHb OCBOEHUSI M OLICHKA
2 3 4 5
3HaHUs He 3naer 3HaeT HEKOTOpble | 3HAaeT OCHOBHbIE | 3HAE€T OCHOBHbBIE
OCHOBHEIX OCHOBHEIX OCHOBHEIC 3aKOHEBI 3aKOHBI
3aKOHOB 3aKOHOB 3aKOHBI €CTECTBEHHOHAYY




€CTECTBEHHOHAYY
HBIX JUCHUILINH

€CTECTBEHHOHAYY
HBIX JUCHUILINH

€CTECTBEHHOHAYY
HBIX JUCHUILINH,

HBIX JUCIHUILINH,
HO JIOITyCKaeT

€CTECTBEHHOHAYY
HBIX JUCIHUILINH

U JIOMyCKaeT HETOYHOCTHU
HETOYHOCTHU dbopMyITUPOBOK
(hopMyITHPOBOK
3nanue ctpoenus | He 3naer 3HaeT cTpoeHue | 3HAeT CTpoeHUEe | 3HACT CTPOCHUE
U CBOWCTB CTPOCHUA U U CBOMCTBA Y CBOMCTBA 1 CBOMCTBA
CUJIMKATOB B CBOWCTB HEKOTOPBIX CHUJIMKATOB, HO CUJIMKATOB,
pa3IMYHbIX CUJIUKAaTOB CUJIUKAaTOB JIOTTyCKaeT OTBEYaeT Ha
arperaTHbIX HETOYHOCTHU JIOTIOJTHUTEJIbHBIC
COCTOSTHUSIX BOIIPOCHI
3HaHue He 3naet 3HaET CYIHOCTh | 3HACT CYUIHOCTh | 3HAET CYIIHOCTH
CYIIHOCTHU CYIIHOCTHU BBICOKOTEMIIEpAT | BHICOKOTEMIIEPAT | BHICOKOTEMIIEPAT
BBICOKOTEMIIEPAT | BRICOKOTEMIIEPAT | YPHBIX YPHBIX YPHBIX
YPHBIX YPHBIX MIPOLIECCOB MIPOLIECCOB IIPOLIECCOB
MIPOIIECCOB MIPOIIECCOB CUHTE3a, HO CUHTE3a, HO CUHTE3a, PU
CUHTE3a CUHTE3a JIOMYCKaeT Npu HEYBEPEHHO U3JI0KEHUHU
CHWIMKATHBIX CHWJIMKATHBIX W3JI0KEHUHT OTBEYACT HA Marepuaia
MaTepuasoB MaTepUasoB Martepuana JIOTIOTHUTEJIbHBIC | UCTIONB3YEeT
OIIHUOKH U HE BOITPOCHI JIOTIOJTHUTETILHY
OTBEUaeT Ha 10 JIUTEpaTypy,
JOTIOJTHUTETHHBIC OTBEYACT HA
BOIIPOCHI JOTIOTHUTETIbHBIC
BOITPOCHI
3nanue (azoBbix | He 3Haer 3HaeT METO/bl 3HaeT METO/IbI 3HaeT METO/IbI
paBHOBECHI U METOJIOB ompeeNeHus oTpeIeIeHUs onpeeeHus
auarpamm oTpeieNIeHUs PaBHOBECHOTO PaBHOBECHOTO PaBHOBECHOIO
COCTOSTHHSI PaBHOBECHOTO COCTOSTHHSI COCTOSTHHSI COCTOSTHUS
reTePOreHHBIX COCTOSIHMSI CHUCTEMBI, 3HAE€T | CUCTEMBI, 3HAET | CUCTEMBI, 3HAET
CUCTEM CHUCTEMBI, HE AJIEMEHTBI 3JIEMEHTBI AIIEMEHTBI
3HAET 3JIEMEHTOB | CTPOCHHUS U CTPOCHHUS U CTPOEHUS U

CTPOCHUS U
npaBui paboThI ¢
JrarpaMMaMu
COCTOSIHUS
TeTEePOTeHHBIX
cHCcTEM

npaBujia paboThI
C AMarpaMMamMu
COCTOAHUA
reTePOreHHBIX
CUCTEM, HO HE
MOXKET
IIPUMECHUTH HAa

npaBujia paboThI
C AMarpaMMamMu
COCTOAHUA
reTEePOreHHBIX
CHUCTEM, MOXKET
MPUMEHUTH Ha
IIPaKkTUKE, HO

npaBujia paboThI
C IMarpaMMaMu
COCTOSTHUA
reTepOreHHBIX
cucreMm, 0e3
OIIIMOOK MOYKET
HpHMEHHTBHa

MPaKTHKE. JIOIyCKaeT NpaKTHKE.
OIIHOKH.
OrneHka c(hOpMHUPOBAHHOCTH KOMITCTCHITMI 110 MTOKA3aTeIII0 Y MEHHU.
Kpurepwmii YpoBeHb OCBOEHHSI U OLIEHKA
2 3 4 5

YMmenus He ymeer YmMmeer YmMmeer YMmeer
UCTIOJIb30BATh UCIIOJIb30BATh UCTIOJIb30BATh UCTIOJIb30BATh UCIIOJIb30BATh
COBPEMEHHBIE METOBI PU3UKO- | HEKOTOPHIE METOBI PU3UKO- | METOJBI (PUIUKO-
METO/bI QU3UKO- | XUMHYECKOTO METO/IBI XUMHUYECKOTO XUMHUYECKOTO
XHUMHAYECKOTO aHamM3a JIs ¢busuKo- aHaNIM3a JJIs aHaIM3a JJIs
aHAIM3a IS XMMHUYECKOTO MCCIIeIOBAHHS




HCCIeN0BaHUS HCCIeN0BaHUS aHanu3a Juist MaTepuaioB, HO HCCIeq0BaHUs
MaTepuaioB MaTepuaioB HCCIIEI0BaHUS JIOITyCKaeT MaTepuanioB
MaTepUaJoB HETOYHOCTHU
YmMenus He ymeer Ywmeer YMeeT COCTaBUTh | YMEET COCTaBUTh
MPOBOJIUTH MIPOBOJIUTH COCTaBUTh porpammy nporpammy
HaIlpaBJICHHBIN HaIlpaBJICHHBIN [IporpaMmy CUHTE3a CUHTE3a
CUHTE3 HOBBIX | CUHTE3 CUHTE3a Marepuaia, Marepuaia,
MaTepHuasoB ¢ | maTepuana ¢ Marepuaia ¢ ONPEACIUTh ONPEACIIUTh
TpeOyemMbIMU TpeOyemMbIMU TpeOyemMbIMU yCJIOBUS, yCJIOBHS,
CBOWCTBaMH, CBOWCTBAaMH U €T0O | CBOMCTBAMU U MOJIYYUTh U MOJIYYUTh U
onpenenss OCYILIECTBUTH ero HCCIIEA0BATh HCCIea0BaTh
ONTUMAJIbHBIE OCYILIECTBUTb, CBOICTBA CBOICTBA
YCIOBUS HO JIOITyCKaeT ITOJIyYEHHOT O MIOJIyYEHHOT O
npouecca OIIMOKHU Marepuaia, Ho He | MaTepuaa,
YBEPEHHO YBEPEHHO
OTBEYAET HA rpaMOTHO
JIOTIOJIHUTEJIbHBIE | OTBEYAET HA
BOIIPOCHI, JOTIOJTHUTEIbHBIE
JIOIy CKast BOITPOCHI
HETOYHOCTH

OHGHKa C(bOpMI/IpOBaHHOCTI/I KOMHGTGHHI/Iﬁ 1o nokazareiaro HaBbIKH.

Kpurepuit YpoBeHb OCBOEHMSI M OLIEHKA
2 3 4 5
HaBriku BnajgeHus He Bnageer Bnangeer Bnangeer Bnaneer
MeTofamMu GU3UKO- | HaBBIKAMH HaBBLIKAMH HaBBLIKAMH HaBBIKAMH
XHMUYECKOrO ONpEeNIEeNICHUsI | ONpEEICHUS OnpeAcIeHus 0e301I00YHOTO
aHaInu3a JIst XAMUYECKOr0 | XUMHYECKOI'0 U XAMUYECKOr0 1 onpeeneHus
OIICHKH u $azoBOro dazoBoro dazoBoro XHUMHYECKOT'0 U
XAMUYECKOro 1 cocTaBa cocTaBa cocTaBa ¢dazoBoro
¢dazoBoro cocraBa BEIlIECTBA, BEIICCTBA, BEIICCTBA, cocraBa
BEIIlECTBA WCTIONB3YS HCTIOJIB3YS HCTIOJIB3YS BEIIIECTBaA,
METO/bI HEKOTOpbIE METOJIbI (PU3UKO- | UCTIONB3YS
¢buzuko- METO/1bl PU3UKO- | XMMHUYECKOTO MeTO]Ibl (pU3UKO-
XHMHYECKOT0 | XUMHYECKOTO aHajan3a u XHMHYECKOrO
aHaam3a aHaan3a u JIOITyCKaeT aHaIm3a
JIOTTY CKaeT OIINOKHU
OILINOKHU
Hasrpixku Bnagenus | He Bmageer Bnangeer Bnangeer Bnaneer
METOIUKAMHU HaBBIKAMH HaBBLIKAMH HaBBLIKAMH HaBBIKAMH
pacyeTa CBOMCTB pacueta pacueTa CBOICTB | pacueTa CBOWCTB | pacuera CBOMCTB
MaTepuasoB CBOMCTB MaTepuaioB, HO | MaTE€pUAJIOB, HO | MaTepHUAJIOB,
MaTepuaioB JIOTTY CKaeT JIOTTY CKaeT YBEPEHHO
OIINOKHU U HE HETOYHOCTH MPU | OTBEYAET HA
OTBCYACT Ha OTBETE Ha JIOTIOTHHUTEJILHBIE
JIOTIOJTHUTEIBHBIE | IOTIOJHUTENIbHBIE | BOIPOCHI,
BOIIPOCHI BOIIPOCHI CChIIasgCh Ha
CIIPABOYHYIO
JTUTEPATYpy




IIK 5 CniocobeH opranu3oBbIBaTh U IPOBOJUTH UCCIIEIOBAHUS CBOWCTB MATEPUAJIOB,
UX U3MEHEHUI NP MOBBILIEHUU TEMIIEPATYPBI, aHATU3UPOBATH MOJTydaeMble

pe3yJbTaThl ISl pa3pad0TKX MEPOIPHUSATUM 1O COBEPIIEHCTBOBAHUIO

TEXHOJOIMYCCKHUX IMPOUCCCOB M IMOBLIMICHHUIO KAYCCTBA BBIHYCKaCMOﬁ MNpOAYKIINHN

HaumenoBanue Kpurepuii orieHuBanus
HoKa3aTeJs
OLICHUBAHUS
pesyibrara
o0y4eHus 1o
JUCIUIIIINHE
3HaHus 3nanus (Pa30BBIX PABHOBECUH M TUATPaMM COCTOSIHHSI T€TEPOTCHHBIX CUCTEM
Ymenus YMeHus BiIaIeTh METOUKAMU TOTyYEHUsI, TIOCTPOSHUS U PaCIIH(PPOBKH
JUarpaMM COCTOSIHHSI T€TePOT€HHBIX CHUIMKATHBIX CUCTEM, HEOOXOIMMBIX
JUTSE TI0100pa COCTABOB U MPOTHO3UPOBAHUS CBOMCTB CTPOUTEIHHBIX
MaTepHUaoB.
Hasbiku HaBbiku BiageHusi METOAMKAMU PacyeTa CBOMCTB MAaTEPHUAJIOB
Hasbixu BbIUKCIIEHHS] KOHCTAHT PABHOBECHS, CKOPOCTH XMMHUYECKUX PEAKLIMI
B 33JJaHHBIX YCJIOBHSIX

OHCHKa IMpernogaBaTcjICM BBICTABISACTCS MHTCIPAJIbHO C y‘IéTOM BCEX ITOKa3aTejaeu 1
KpUTCPHUCB OLICHUBAHUA.

Ornenka c()OpMHUPOBAHHOCTH KOMITETCHITMH 110 MOKA3aTeIF0 3HAHUSA.

Kpurepnii YpoBEHb OCBOECHHMS M OLICHKA

2 3 4 5
3HaHus He 3naet 3HaeT AuarpaMMbl | 3HAeT AMarpaMMbl | 3HaeT AuarpaMMbl
(ha3oBbIX ¢ba3oBbIX COCTOSTHUS COCTOSTHUSI COCTOSIHUS
paBHOBECHI U | paBHOBECUH U reTepOreHHbIX reTepOreHHbIX reTepOreHHbIX
auarpamm auarpamm CHCTEM, HO CHCTEM, HO IIPH CUCTEM, IIpU
COCTOSIHUSA COCTOSIHUSA JIOIyCKaeT OIpeIeIeHu I oIpeesIeHUN
IeTEPOreHHBIX | TETEPOTEHHBIX OUIMOKY TIpU COCTOSTHUS COCTOSIHUS
CUCTEM CUCTEM oTpeieNIeHuN paBHOBECHS paBHOBecHs HE

COCTOSIHUSI JIOITyCKaeT JIOITyCKaeT
paBHOBECHS HE3HAYUTENbHbIE | OLIMOOK
onOKH
Ornenka c(hOpMHUPOBAHHOCTH KOMITCTCHIIMI 110 MIOKA3aTEeIII0 Y MEHHU.
Kpurepnii YPOBEHb OCBOEHHS U OLIEHKA
2 3 4 5

YmMmenus Bnagers | He ymeer YMeer BrageTh YMeer BrageTh YmMeer Bi1aieTh
METOJMKaMH BJIAJIETh METOAMKaMHU METOAMKaMHU METOAUKAMHU
MOJTy4EHUs, METOJIMKaMHU MOJTy4€eHus, MOJTy4EeHus, MOJTy4EeHUs,
MOCTPOSHUS U HOJyYeHus, MOCTPOCHUS U MOCTPOCHUS U HOCTPOCHUS U
pacimudpoBKu IIOCTPOEHUS U pacimudpoBKu paciudpoBKu pacmudpoBKu
JrarpaMm paciuppoBKU ararpaMm auarpaMm JarpaMm
COCTOSIHUS Juarpamm COCTOSIHUSL COCTOSIHUSI COCTOSIHUS
reTEePOr€HHBIX COCTOSIHUS reTepPOreHHbIX reTepPOreHHbIX reTepPOTreHHbIX




CHJIMKATHBIX TeTePOreHHBIX CHJIMKATHBIX CHJIMKATHBIX CHJIMKATHBIX
CHCTEM, CHJIMKATHEIX CHCTEM, CHCTEM, CHCTEM,
HEO0OXOIUMBIX CHCTEM, HEOOXOIUMBIX HEOOXOIUMBIX HEOOXOIUMBIX
TUIs To100pa HEOOXOTUMBIX i moaoopa i moaoopa JUTst oabopa
COCTaBOB U ISt Io10opa COCTaBOB U COCTaBOB U COCTaBOB U
MIPOTHO3UPOBAHHUS | COCTABOB U MIPOTHO3UPOBAHUS | MPOTHO3UPOBAHUS | TPOTHOZUPOBAHUS
CBOMCTB MPOTHO3UPOBAHUS | CBOMCTB CBOMCTB CBOICTB
CTPOUTETBHBIX CBOMCTB CTPOUTEIBHBIX CTPOUTEIBHBIX CTPOUTETBHBIX
MaTepHuasoB. CTPOUTEIBHBIX MaTepuasioB, HO MaTepuasoB., HO | MaTepHUAJIOB, HE
MaTepHuaoB. JIOITYCKaeT JIOITYCKaeT JIOTTy CKast
CYIIIECTBCHHBIC HETOYHOCTH HETOYHOCTEH.
OIIMOKHU
OrneHka c(hOpMHUPOBAHHOCTH KOMIICTCHIIMH 110 moka3areio HaBbIkm.
Kpurepuit YPpOBEHb OCBOCHMSI M OLICHKA
2 3 4 5
Hapwixku Bnagenus | He Bnageer Bnageer Bnageer Bnaneer
METOIUKAMU HaBBIKAMH HaBBIKAMH HaBBIKAMH HaBBIKAMH
pacuera CBOMCTB pacuera pacuera CBOMCTB | pacyeTa CBOMCTB | pacuera CBOMCTB
MaTepHuaioB CBOIICTB MaTepuajioB, HO | MaTepHUaJIOB, HO | MaTepPHUaJIOB,
MaTepuaioB JIOTTY CKaeT JIOTTY CKaeT YBEPEHHO
OIIMOKHU U He HETOYHOCTH IIPH | OTBEYAET Ha
OTBCYACT Ha OTBETE HA JIOIIOJIHUTCIILHBIC
JIOTIOJTHUTEJIBHBIC | JOTOTHUTEIIBHBIC | BOTIPOCHI,
BOIIPOCHI BOIIPOCHI CChUIAsCh HA
CITPaBOYHYIO
JTUTEPATYpy
Hasrixkn He Bnaneet Bnaneer Bnaneer Bnaneer
BBIYMCIICHHS HaBEIKAMH HaBEIKAMH HaBEIKAMH HaBBEIKAMH
KOHCTaHT BBIYHMCIICHUS BBIYHMCIICHUS BBIYHMCIICHUS BBIYMCICHUS
paBHOBeCHS, KOHCTAHT KOHCTaHT KOHCTaHT KOHCTAHT
CKOPOCTH paBHOBECHS, paBHOBECHS, paBHOBECHS, paBHOBECHS,
XAMUYECKHUX CKOpOCTH CKOpOCTHU CKOpOCTHU CKOPOCTH
peakiuii B XAMUYECKUX XAMHYECKHUX XAMHYECKHX XUMHUYECKHUX
3aJaHHBIX peakuuii B peakuuii B peakuuii B peakuuii B
YCIIOBHUSX 3aJaHHBIX 3aJJaHHBIX 3aJJaHHBIX 3aJJaHHBIX
YCIOBUSIX YCJIOBHSIX, HO YCJIOBHSIX, , HO YCIOBUSIX,
JTOTTyCKaeT JTOTTyCKaeT MPaBUIILHO
OIMOKU 1 HE HETOYHOCTHU MIPU | OTBEYAET Ha
OTBEYaeT Ha OTBETE HA JIOTIOJIHUTEIbHEIE
JIOTIOJTHUTEIbHBIC | JIOMOJHUTENIbHBIE | BOTIPOCHI
BOMPOCHI BOMPOCHI

[Ipu mpomexxyTouHO#l artecTanuu B (GopMe 3aueTa UCIOIb3YETCs CIleMyIomast
1IKaJIa OLIEHUBAHMUS: 3aYTEHO, HE 3a4TECHO.

KpI/ITepI/IHMI/I OLICHUBAHUL ,Z[OCTI/I}KCHI/IIZ MOKa3aTesieh SIBISIOTCS:

HanmenoBanme
IOKa3aTes
OLICHUBAaHUS
pe3ynpTaTa

Kputepuit onenuBanus




o0ydeHus 1Mo

JWCLUIIINHE

3HaHUA 3HaHME CTPOEHUS M CBOMCTB CHJIMKATOB B PpAa3JIMYHBIX arperaTHbIX
COCTOSIHUSX
3HaHUE CYITHOCTH (PU3UKO-XUMHUYECKUX IMPOLECCOB CHHTE3a CHUIIMKATHBIX
MaTepuaioB

3HaHue (Ha30BbIX PABHOBECHNW M JUarpaMM COCTOSIHUS T'€T€pPOTe€HHBIX
CUJIMKATHBIX CUCTEM

YMenus YMeTh UC0JIb30BaTh COBPEMEHHbIE METO/1bI (PM3UKO-XMMHUECKOI0 aHaI13a
JUISL UCCIIEIOBAHUSl MAaTEPUAJIOB

YMeTh HCIONb30BaTh METOJIbI MOJIyYEHUs, TOCTPOCHUS U paclIM(ppPOBKU
JyarpaMM COCTOSIHUSI T€TE€POr€HHbIX CHJIMKATHBIX CHUCTEM, HEOOXOIUMBIX
Ui 1000pa COCTaBOB M IPOTHO3MPOBAHUS CBOMCTB CTPOUTENBHBIX
MaTepuajoB

Haspixu Bnanere HaBbIKaMH ONpeieieHHUs XHMHUYECKOro U (ha30BOro COCTaBa
BELIECTBA, UCII0JIb3Ysl METO bl (PU3UKO-XUMUYECKOTO aHaIN3a

Biagers HaBbIKaMU BBIYUCIICHMS KOHCTAHT paBHOBECHS, CKOPOCTH
XUMHUYECKHUX PEAKLUN B 3a1aHHBIX YCIOBUSX.

OHGHKa MMpCrnogaBaTCjiIcM BbICTABJIACTCA HMHTCTPAJIBHO C y‘{éTOM BCCX
rokasarejei u KpUTCPUCB OLICHUBAHUA.

Onenka cpopMHUPOBAHHOCTH KOMITCTCHITUH I10 TIOKa3aTeIi0 SHAHMS.

Kpurepnit YpoBeHb OCBOCHHMSI M OLICHKA
He 3aureno 3a4TeHo
3HaHUE CTPOCHHUS U He 3Haert cTpoeHus u CBOMCTB 3HaeT CTPOEHUE U CBOICTBA
CBOICTB CUJINKATOB B CUJIMKATOB B Pa3IUYHBIX HEKOTOPBIX CHJINKATOB B
Pa3IMYHBIX arperaTHBIX | arperaTHBIX COCTOSTHHSIX Pa3TMYHBIX arperaTHbIX
COCTOSIHHSIX COCTOSIHHSIX
3HaHUE CYIIHOCTH He 3naer cymniHocTH 3HaeT CyIHOCTh
BBICOKOTEMIIEPATYPHBIX | BBICOKOTEMIIEPATYPHBIX BBICOKOTEMIIEPATYPHBIX MPOIIECCOB
MPOIIECCOB CHHTE3a MPOIIECCOB CHHTE3a CUJIMKATHBIX | CHHTE3a CHUIMKATHBIX MaTePHaJIOB,
CHJIMKATHEIX MaTepuaioB HO JIOMTyCKaeT MPH U3JI0KEHUH
MaTepHajoB MaTepuasa OmHOKH
3Hanue (Ha30BBIX He 3naer meTonoB onpeneneHus | 3HaeT METOJbI ONPEACICHUS
paBHOBECHI U PAaBHOBECHOT'O COCTOSIHUS PaBHOBECHOT'O COCTOSIHUSI CUCTEMBI,
JUarpaMM COCTOSTHUS CHCTEMBI, HE 3HACT DJIEMEHTOB 3HAET DJIEMEHTHI CTPOCHUS U
reTePOreHHBIX CTPOCHHSI U TIPaBUII PabOTHI C npaBuiia paboTHI C TUarpaMMaMu
CHJIMKATHBIX CUCTEM JarpaMMaMi COCTOSTHHS COCTOSIHHSI T€TEPOTEHHBIX CHCTEM
TeTEePOre€HHBIX CUCTEM

Ornenka c()OpMUPOBAHHOCTH KOMITETCHITUHN 110 TIOKA3aTEI0 Y MEHHUS.

Kpurepunit YpoBEHb OCBOEHHUSI M OLICHKA
He 3auteHo 3auTeHo
YMeTb Ucnonb30BatTh He ymeer ucnonb3oBaTh METOIBI | YMEET UCIOIB30BaTh METOIbI

COBpPCMCHHBIC METO/IbI q)HSI/IKO-XI/IMI/ILIeCKOFO aHaJIn3a (1)I/IBI/IKO-XI/IMI/I‘~I€CKOFO aHaJIn3a ajid
(I)I/ISI/IKO-XI/IMI/I‘IGCKOFO AJI1 UCCIICJOBAHUS MAaTCpUAJIOB HCCJICAOBaHUS MATCPUAIIOB
aHaJIM3a aJisd




HCCIIEI0BaHUS
MaTEpUaJIOB

YMETH UCIIOAB30BATh
METO/IbI TIOTYYCHUS,
MOCTPOCHHS U
pacimudpoBKu
JMarpaMM COCTOSHHUSI
reTEePOreHHBIX
CUJIMKATHBIX CHCTEM,
HEOOXOIUMBIX JUIS
mo100pa COCTAaBOB U
MIPOTHO3UPOBAHHMS
CBOMCTB CTPOUTEIILHBIX
MaTepHAJIOB

He ymeer ucnonb30BaTh METOIbI
NOJTYYEHUs, TIOCTPOCHUS
pacippoBKU AUarpamMmm
COCTOSIHUSI T€TEPOTECHHBIX
CHJIMKATHBIX CHUCTEM,
HEO0OXOAMMBIX TSI TO00pa
COCTaBOB U IIPOTHO3UPOBAHUS
CBOMCTB CTPOUTEIIBHBIX
MaTepHuaoB

VYMeeT ucnonb30BaTh METOIbI
HOJTYYCHHUS, TIOCTPOCHUS U
pacppoBKU IuarpamMmm
COCTOSIHUS T€TEPOTEHHBIX
CHJIMKATHBIX CHUCTEM,
HEOOXOAMMBIX I TO00pa
COCTaBOB U MPOTHO3UPOBAHUS
CBOMCTB CTPOUTEIIBHBIX
MaTepHuaoB

Ornenka c(hOpMHUPOBAHHOCTH KOMITCTCHITHH 110 mokasateno HaBbIkm.

Kpurepuii

ypOBCHB OCBOCHU M OLICHKA

He 3aureno

3autreHo

Brnagets HaBbIKaMu
OTIpEIeIICHUS
XUMHUYECKOTO U
(dazoBoro cocraBa
BEIIECTBA, UCIIONIb3YS
MeTObI (PU3UKO-
XMMHYECKOTO aHaJIu3a

He Bianeer HaBbIKaMu
OIpCACIICHNUA XUMHUUYCCKOTO U
(I)EBOBOFO cocCTaBa BCIICCTBA,
HCIIOJIB3YyS MCTOAbI (1)I/IBI/IKO-
XUMHUYCCKOI'O aHaJin3a

Brnaneet HaBbIKaMu onpeaeneHus
XUMHUYECKOTO U ()a30BOTO cocTaBa
BEIIIECTBA, UCIONB3Ysl HEKOTOPHIS
METOAbI (1)I/I3I/IKO-XI/IMI/I‘I€CKOFO
aHaJIN3a, HO JIOMYCKAeT OMIUOKU

BnaneTs HaBBEIKaMu
BBIUMCJICHUS KOHCTAHT
paBHOBECHUSI, CKOPOCTH
XUMHUYECKHUX PEAKIUH B
3a/IaHHBIX YCIIOBUSIX.

He BnageeT HaBBIKAMH
BBIYHCJICHHUS KOHCTAHT
PaBHOBECHSI, CKOPOCTH
XMMHYECKHX PEAKIUi B
3a/IaHHBIX YCIIOBUSX

Bnazneer HaBBIKAMH BBIYHCIIEHHUS
KOHCTAHT PaBHOBECHSI, CKOPOCTH
XUMHYECKHX PEaKIMi B 3aJIaHHBIX
YCIIOBUSX, HO MOXET JIOIyCKaTh
OIITMOKH.

6. MATEPUAJIBHO-TEXHUYECKOE

N YYEBHO-METOINYECKOE OBECIIEYEHHUE
6.1. MaTepuajibHO-TeXHUYECKOE oOecreueHmne

Ne HanmMmenoBanue crienuaiabHBIX
HOMEIIEHUN U NOMEIEHUN I

OcHallleHHOCTh CIIEUAIbHBIX TIOMEIIEHNN U
MOMEILEHUH JIJIs1 CAMOCTOSITEIbHOU paboThI

CaMOCTOSITENIbHOM paOOThI

1. VYyeOnas 1aboparopust
«Puznyeckast XUMHUA
CUJIHNKATOB)

Mukpockonn MUWH-8, ymerpatepmocrar TYPE: 657
MTA KUTESZ; Bonsnas Oans; mukpockon MbBVY-4;
BEChl TEXHUYECKHE, TOPCHUOHHBIE M aHaJUTHYECKUE
BJIKT-500; mydenbHas nmeus; CHIUTOBAS eUb; IaXTHAS
neyb; CYIIMIbHBIN mkag, yCTaHOBKa  JJIst
TEPMOTPAaBUMETPUYECKOTO aHajW3a, YCTAaHOBKA IS
OmpeAeNieHus]  BSA3KOCTH  CTEKJa,  POTALMOHHBIN
Bucko3umeTrp PB-8; Buckosumerp BM; Bucko3umeTp
«bpykbunpny, kBapueBsri  guinatomerp  JKB-1




(MOmKIIIOYeH K
pe3yNbTaToOB U
KPUBOM); THUAPABIMYECKUIN TPECC; IMTAHTEHIIUPKYIb, B
naboparopur UMeEETCsl HEOOXOIUMBIC
1ocyJia U XMMUYECKHE PEaKTUBBI; ISl CAMOCTOSITETTLHOM
paboThI CTYIEHTOB — YUTANIbHBIN 3211 Onbaroreku bBI' TY
um. B.I'.IllyxoBa.

KOMIIBIOTEPY
MOJTyYEHUs

s o0paboTKu
JIAJIATOMETPUYECKON

XUMHNYECCKaA

2. YuranbHblii 3271 OUOTHOTEKH Crenani3upoBaHHas MeOeb; KOMIIbIOTepHAsI
JUTS CAMOCTOSTEIIHOU pabOThl | TEXHHKA, MOJKIOYCHHAsS K ceTd «IHTepHeTY,
MUMEIOIIast JIOCTYI B AJICKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTENbHYIO CPEIy
3. VYyeOHast aytuTopus ajs CrienmanusupoBaHHasi MeOesb; MyJIbTUMEIUHHBIH
MIPOBEICHUS JICKIIMOHHBIX H MIPOEKTOP, IEPEHOCHOM IKPaH, HOYTOYK
MPAKTUYECKUX 3aHATUH,
KOHCYJIbTAIM, TEKYIIETO
KOHTPOJISI, IPOMEKYTOUHOM
aTTeCTaIlllU, CAMOCTOSTEIILHON
paboTHI
4, MeTtoanuecknii KaOMHET Criennanu3upoBaHHasi MeOeIb; MyJTbTUMETUHHBIHI
MIPOEKTOP, IEPEHOCHOM IKpaH, HOYTOYK
6.2. JIuIeH3uoHHOEe U CBOOOIHO pacpocTpaHsieMoe MPOrpaMMHoOe obecneuyeHue

Ne [lepedeHp TUIIEH3NOHHOTO IPOTPAMMHOTO | PEKBU3UTHI IOATBEPIKIAIOIIETO JOKYMEHTA
o0ecreyeHusl.

1 Microsoft Windows 10 KoprioparusHast Cornamenue aevictsutensHo ¢ 02.10.2017
(Cornamenue Microsoft Open Value no 31.10.2020). Torosop noctasku [10
SubscriptionV6328633 0326100004117000038-0003147-01 ot

06.10.2017.

2 Microsoft Office Professional Plus 2016 Cornamenue aevicreurensro ¢ 02.10.2017
(Cornamenue Microsoft Open Value o 31.10.2020). Torosop nocraBku 110
Subscription V6328633 0326100004117000038-0003147-01 ot

06.10.2017.

3 Kaspersky Endpoint Security CyO0nwuien3nonHslit 1orosop Ne 102 ot
«CrangaptasiiiRussian Editiony. 24.05.2018.

4 Google Chrome. CBoboano pacmpoctpansiemoe I1O cormacHo

YCIIOBHSIM JIMIIEH3UOHHOTO COTJIAIIICHUSI.
5 Mozilla Firefox CBoboaHo pacmpoctpansiemoe [10 cornacHo

YCJIOBUAM JIMOCH3UOHHOT'O COTJIAIIICHU




6.3. IlepeyeHpb yueOHbIX U3IAHUH U YUeOHO-METOAMYECKHX MAaTepPHaIOB

1. Bymyesa, H.I1. ®usnueckas xumus cuinukaTon: yued. mocobue / H. I1. bBymyesa, O. A. [1aHoBa.
— benropoa: M3n-so BI'TY, 2017. - 104 c.

2. BneBa U.A. Munepanorus u kpucramiorpadus [DnekTpoHHbIH pecypc]: yueOHoe mocodue
JUTS CTyIeHTOB HampasieHus OakanaBpuara 18.03.01 "Xumuueckas TexHonorus" npopuib
NOJAroTOBKHY "XHUMHUECKas TEXHOIOIHS BSLKYLIUMX U KOMIIO3UIIMOHHBIX MaTepuanoB'; "XuMudeckas
TEXHOJIOTHS cTekia u kepamuku" / . A. VIBneBa. - DIEeKTPOH. TEKCTOBBIE J1aH. - benropox:
W3narensctBo BI'TY um. B. I'. IllyxoBa, 2017. Pexum

nocryma https://elib.bstu.ru/Reader/Book/2017062714110588800000658281.

3. bymyesa H.I1. ®usnueckas XuMHs TyTOIUIABKUX HEMETAIIMYECKUX U CHJIMKATHBIX MaTepUasoB:
Cunukatsl U ApyTrue TYyrollaBKUe COeIMHEHNUS B KPUCTAIUIMUECKOM COCTOsIHUM: y4el. mocoodue /
H.II. bymyesa, .A.UBneBa, O.A.Ilanosa, E.1.EBTymenko — benropoa: U3n-so BI'TY, 2015. —
184 c.

4. bymyesa H.I1. Pacuer ¢a30BbIX paBHOBECHIA B T€TEPOT€HHON CHIIMKATHON CUCTEME:
MeTtoanyecke yKa3aHusl K BHIIOJTHEHUIO PACYETHO-TPAaUIECKOT0 3a1aHus 110 TUCIUILTHHE
«Duznyeckast XMMHUs CUIIMKATOBY JUIsl CTYJIEHTOB HarpaBieHus: 6akanaspuata 18.03.02 — Duepro-
U pecypcocOeperaroliye mpoecchl B XMMHUUYECKON TEXHOJIOTUH, HEPTEXUMUH U OUOTEXHOIOTUH/
H.IT.bymyera, bearopon: U3a-so BI'TY. 2017. — 23 c.

5. Kysueyosa, T.B. ®uzndeckas XUMUs BOKYIIMX MaTEPHAIIOB: Y4eO. A1 XMM.-TeXHOJI. CTIeIl.
By30B /T.B. Ky3nenona, 11.B. Kynpsmos, B.B. Tumaries. — M.: Beiciias. mkona, 1989. -384c¢

6. CasenveB B.I'., Pabyxun A.W. dusmdeckas XuUMHUS TYTOIUIABKUX HEMETAIMYCCKUX H
CHJIMKAaTHBIX MaTepuaiioB: yueOHuk / B.I'. CasenbeB, A.W. Pabyxun. — M.: UHOPA, 2004. — 351 c.

6.4. IlepeyeHb HHTEPHET PeCypPcoOB, MPOdecCHOHAIBLHBIX 023 JaHHBIX,
HH(OPMANMOHHO-CIIPABOYHBIX CHCTEM

DnexkTpoHHas OubInoTeuHas cucreMa u3a-Ba Jlane: http://e.lanbook.com
Onekrponnas oubdinoreka BI'TY um. B.I. Illyxosa: https://elib.bstu.ru/
Dnexkrponno-6ubroTeuHas cuctema «IPRSMART» http://www.iprbookshop.ru/

o

9J’IeKTp0HHO-6I/I6J'II/IOT€‘IHa}I CUCTCMA «yHI/IBCpCI/ITCTCKaH 6I/I6J'II/IOT6K8. 0HJ'IaﬁH>>
http://biblioclub.ru/

DnexkrponHo-6ubMoTeuHast cuctema IPRBooks: http://www.iprbookshop.ru/

DrnekTpoHHO-0MbIMOoTeuHast cucteMma «Koucyaprant cryaenta» http://www.studentlibrary.ru/
Hayunas anexkrponnas 6udianoreka eLIBRARY.RU: http://elibrary.ru/

HarnronansHas sekTponHas oudmuoreka: http://xn--90ax2c.xn--plai/

OnektponHas oubnmnoreunas cucrema «fOpaitm»: https://biblio-online.ru/

0 Dnexrponnas oudmuoreka HUY benl'V: http://library-mp.bsu.edu.ru/MegaPro/Web
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