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1. IIEJIX OCBOEHUA JTUCHUTIJINHBI

Lensmu ocBoenust nucuuruivebl «lIpukinanHas TepMonuHamuka U kuHetuka» no OITIOIT
HamnpasieHus 22.04.01 «MaTtepuanoseneHnue U TEXHOJOTHH MAaTEPUATIOBY SBJISIOTCS:

- (hopMupOBaHNE TEOPETHUECKNX MPEACTABICHUN 00 OCHOBHBIX MOHSTHSX M 3aKOHAX XHMH-
YEeCKOH TePMOAMHAMHUKN M KHHETHKHU MPUMEHUTEIBHO K MpPOoIeccaM IMONyUeHHs] MaTepruanoB (pyHK-
LUOHAJIBHOTO ¥ KOHCTPYKLIMOHHOTO HA3HAYEHHS],

- OCBOCHHE MPHUHLMUIIOB HAyYHOrO MOAXO0Na K (POPMHPOBAHHIO MATEPUANIOB C 3aJaHHBIMH
cBolicTBamH, OA3UPYIOLIErocs Ha 3aKOHAX U MOCTyJIaTax (pU3UKO-XUMHYECKOTO MaTepHaIOBEeIeHNS,

- OBJIQJICHHE HABbIKAMH MPUMEHEHHS PACUETHBIX (PU3UKO-XUMHUECKHUX METONOB K aHAIU3Y
peanbHBIX CUCTEM U MPOLIECCOB B METAJUTYPIUU U MATEPUATIOBEACHUH.

B pesynbraTe OCBOSHMs NAaHHOW MUCHMILIMHBI Y CTYIAEHTOB (POPMHPYIOTCS OCHOBHBIE IPO-
¢deccuonanbHble KOMIeTeHINH, oTrBevaromue TpedboBanmsiM @I'OC BO k pesymprataM OCBOSHHS

OIIOII BO no nHanpasnennto 22.04.01 «MaTtepuanoBeneHne U TEXHOJIOTHH MaTEPUATIOBY.

Hucrtumuna «IIpuknagHas TepMOAMHAMKUKA U KUHETUKA» OTHOCHUTCS K 4YacTH, (GOPMUPYEMOM

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

YYaCTHUKaMU 00Pa30BaTENIbHBIX OTHOLICHUH.

3. INTAHUPYEMBIE PE3VYJIBTATHI OBYYEHUA 1O AMCHUIVINHE

HJ'IaHI/IpyeMbIe PE3YIbTAThI O6yLIeHI/I$I no AUCHUIIIINHE, COOTHCCCHHBIC C IJIAHUPYCMBIMHU PE-

synbratamu ocsoeHust OITOIT (koMneTeHMsIMI 1 HTHANKATOPAMH AOCTHIKEHHsI KOMIIETECHIIHI )

DopMupyeMbIC [Mnanupyempie pe3yabTaTsl O0YUCHUS [0 JUCILIUILTHHE, B Hamvenosanme orre-
KOMITCTCHLIMH COOTBCTCTBUH ¢ HHIUKATOPOM JOCTIDKCHUS KOMIICTCHITAN HOYHOTO CPCACTBA
(kop, comeprxanue WNuaukarop noctwkenus kom-|  Pesynprater oOyueHns no
KOMIICTCHILHH) NCTCHIUH JUCLUILTHHE
(K00, codepoicanue UHOUKamopa)
IIK-1. Coocoben | IIK- 1.1. 3naer ocHOBHBIC 3unaer  (QynaamenranbHbie | TecTOBBIE BOMPOCHI
HUCIIOJIBb30BATh HA TUNBI METAJUTUYCCKUX, (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IG pPpUH-
HNPAKTUKE  3HAHUS | yemeTaUIMYCCKHX M KOMOO- | LWAIBI CO3AaHUs METaLInde-
00 OCHOBHBIX TH- SHIMOHHBIX CKUX,
nax MATEPUATOB PAZTHIHOTO HCMCTAITHYICCKUX B KOMIIO-
MCTAUTHYICCKIX, 3ULIMOHHBIX
Ha3HAUCHHUS
HECMCTATUTHYICCKAX MAaTCPHUATIOB Pa3THIHOTO
- IIK- 1 .2. ¥meer ucno;p30- HABHAYTCHELSL
KOMIIO3ULUOHHpIX | BaTh BIHAHHUC Ymeer AHATU3UPOBATDH
MaTepuaIoB (hasoBoro u cTpyKTypHOrO OpoLEecChl W MPHHHMATH

Pa3IUYHOTO HA3HA-
YCHMsI, O BIIMSTHUA
(hazoBoro u CTpykK-
TYPHOT'O COCTOSIHHS
Ha

CBOICTBa Martepua-
J0B

COCTOSIHUS HA
CBOHCTBA MaTEpUANIOB

K- 1.3. Baageet crioco0-
HOCTBIO UCIIOJIb30BATh

HA TPAKTHKE COBPCMCHHBIC
MPCACTABICHUS

HAyK 00 OCHOBHBIX THIIAX
MCTAUTHICCKUX,
HEMCTAJLTHUCCKUX U KOMTIO-
SHUIUOHHBIX
MaTePUAIOB
HA3ZHAYCHUS

Pa3IMIHOTO

PCIICHUST HA OCHOBE ampu-
opHOH wmHpopMauuu o ¢u-
3UKO-XUMHUYCCKHX  3aKOHO-
MEpPHOCTAX BIHsAHHUA (azo-
BOTO COCTaBa U CTPYKTYpP-
HOTO COCTOSIHUSI MaT¢pua-
JIOB HA CBOMCTBA H3ACTHH.
Baaaeer HaBbIKAMU IO
MPUMCHCHHUIO OCHOBHBIX
THIIOB MCTATIHYCCKHX,
HEMETATHICCKHX U KOM-
MMO3UI[HOHHBIX

MaTCPHUAJIOB  PA3THYHOTO
HA3HAYCHHUS B MPAKTHYC-
CKOM JICATCIIPHOCTH.




4. OBBEM U CTPYKTYPA ITUCTIUIIJIMHBbI

TpyroeMKOCTb JUCLMIIIMHBI COCTABIISIET 6 3a4ETHBIX €IUHULL, 216 4acoB.
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1 | Pa3gen 1. Teoperuueckne oCcHO- 4 11 2 - - 2 7
BbI (PH3HKO-XHMHH MATEPHAJIOB
Tema 1. @Pusnueckasi XUMHS
KaK 0CHOBA HOBBIX TEXHOJIOTHIi
H MaTepHaJoB. Mecto dusmie-
CKOM XMMHUU B COBPEMEHHOM
Hayke. Ousmucckas XumMus Kaxk
(dyHIaMCHTATIbHAS OCHOBA META-
JAYPrUM U MATCPUATOBEICHHL.
Ponp pacueTHBIX U SKCIEPHUMEH-
TaJTbHBIX MECTOJOB TCPMOAUHAMH-
KU U KHHCTUKH B MCTAJTYPTrUH U
MaTECPHATIOBEICHUH.
1 | Pasaen 1. Teoperuueckue ocHo- 4 |2 2 2 - 2 7

BbI (PH3HKO-XHUMHH MATEpPH-
aJI0B.

Tema 2. OcHOBHbIE IOHATHS H
3aKOHbI TEPMOAHHAMHKH. Tep-
MOJUHAMHUYCCKAsI CHCTEMA U
oxpyxkarommas cpeaa. [lapamerpst
COCTOSIHUS M COCTOSIHHE CHCTEMBI.
Vpasuenue cocrosaus. Tepmo-
JUHAMHYICCKHH rponece. PaBHO-
BECHBIC H HCPABHOBECHBIC TPO-
ueccnl. Termora u paboTa Kak
dbyHKIMH npouecca. BHyTpeHHs s
SHEPIUs U SHTATBIM Kak QyHK-
LUH COCTOSIHUSA TEPMOANHAMUYC-
cKoii cucremsl. [ lepBaIii 3akoH
TCPMOAWHAMHUKH U €TI0 AHATHUTH-
yeckue BeipakeHus. OneHka Ter-
70BBIX 3((heKTOB NpU aHATH3E
JUTCHHBIX U MCTAJLTYPTHUCCKUX




mpoueccoB. OOpaTuMpIc U HEOO-
paTHMEBIC IpOLECChl. AHATUTHYC-
CKHC BBIPAXKCHUSA U MPEACTIBI
MPUMEHUMOCTH BTOPOTO 3aKOHA
TCPMOAUHAMHUKH. TepMoTuHAMU-
YecKas BEPOATHOCTb U SHTPOITHSL.
Jueprus ['eapMronbua U SHEPrus
['uG6ca. YpaBHEeHHE H30TCPMEL
peaxauu. KoncranTta paBHOBECHS
peaxiuy U Croco0bl ¢¢ BhIpaKe-
Hud. TpeTwii 3ak0H TepMOIuHA-
MUKH B popmymuposke [Tnanka.
DJHTpPONHS U TCILIOEMKOCTh BEIIC-
cTBa rpu abCOMOTHOM HYJIC TEM-
nepatypsl. Beruncnenue abco-
JEOTHOTO 3HAYCHHS SHTPOITUH 11O
TCIUIOEMKOCTSM BEIIECTB U TEII-
70TaM uX (a30BbIX NPCBPAICHHH.

Paszgen 1. Teopernueckne ocHo-
BbI (PH3HKO-XHMHH MaTepHa-
JIOB.

Tema 3. Xapaktepucrudeckune
{pynxunn u guddepeHnnanb-
Hble COOTHOIUEHUSI TEPMOAUHA-
MHKH. BHyTpennss sueprus. JH-
tanerus. CBOOO HAS SHEPTUS
(M30XOPHO-U3OTCPMUICCKHUH TT0-
TCHIMAIT) B CBOOOIHAS SHTAJIBITHS
(1300apHO-U30TCPMUUCCKHUI MO~
TeHIMAT). XUMHUCCKUH MOTCHIH-
an. @yukimn Maccee-I Lnanxka.
Tepmuueckue ko3pPUIUCHTE 1
cBs3b Mexkay HuMHU. CooTHOLIIC-
Hug Makcsena. YacTHeIC mpous-
BOJHBIC TCPMOANHAMHYCCKHX T10-
TCHIMATIOB. 3aBUCUMOCTh H30-
GapHOU U H30XOPHOH TETIIOEMKO-
CTEeH 0T 00BbEMA U AABICHML.
CBs3p MexKIy H300apHOU H U30-
XOPHO#M TertoeMKocTsMu. [ud-
(epeHIMANTBHOE YPABHCHUE H30-
sHTponsl. YpasHeHue Jlammaca.

Paszgen 1. Teopernueckne ocHo-
BbI (l)l/ISl/IKO-Xl/IMl/Il/I MartrepHua-
JIOB.

Tema 4. TepmognHamuueckoe
paBHoBecue. OCHOBHBIC MOHSITHS
v onpenencHuA. JuHaMmuaeckoe
paBHOBECHE CUCTEMEBI. Y PAaBHEHHE
COCTOSIHUS M CBOJHOC VPABHCHHC
JBYX 3aKOHOB TEPMOJHHAMHUKH
AJI1 MHOTOKOMITIOHCHTHBIX CHU-
ctem. OOmpe yCIoBHs PaBHOBE-
cus Ga3 B TEPMOIHMHAMUYCCKUX
cuctemax. PapHoBecne B roMo-
TCHHBIX U I'CTCPOICHHBIX CUCTC-




max. dazosric nepexoabl IICPBOTO
1 BTOpOrO poga. Ypasuenue Kia-
netipona-Knaysuyca.

Paszpen 1. Teopernueckne ocHo-
BbI (PH3HKO-XHMHH MAaTepHa-
JIOB.

Tema 5. KuneTuka XuMHYECKHX
peaxuuii. CKOPOCTh TOMOTCHHOM
XUMHUUYCCKOHN PeaKiiui. 3aBUCH-
MOCTb CKOPOCTH PEaKLIUH OT KOH-
LICHTPaIUHN pearcHToB. JuHamu-
Yeckas MPUPOAa XUMHUESCKOTO
pasHoBecud. [lopsaaok u monexy-
JIpHOCTH peakimu. M3sMeHeHne
KOHLICHTPALHH PEarupyroIInux
BEILICCTB CO BPEMEHEM IS peakx-
ouii pazHoro mopsaka. [lepuon
OoTyTIpeBpaIcHuss. MeToIbI
ONpeIeIeHUs MOPAKa XUMHUIE-
CKOM peakuyy. 3aBHCUMOCTb CKO-
POCTH peakLyy OT TEMICPATYPHL.
Teopust akTHBHBIX COYAAPCHHU.
DJHEPrus akTUBALKH U €€ Ompeae-
JeHue. | OMOTeHHBIHN KaTaam3.
CKOpOCTh reTEPOrCHHON XUMUYC-
CKOH peakuyu. ITambl U PEKUM
mpouecca. Huddysus B TBEpABIX,
JKHIKHUX U Ta30BHIX cpegax. Me-
XaHHU3M MOJICKYIIpHOH nuddy-
3WH B KOHACHCHPOBAHHBIX (hazax.
®opMarTbHO-KMHETHIECKOE YPaB-
HEHHE FE€TCPOr€HHOU PEAKIUU U
ero aHann3. OcoOEHHOCTH peak-
ouH, uaymen B and y3noHHOM
pexumve. AncopOIIHOHHO-
XUMHUICCKUN akT. Biausaue aa-
copOLMHN HA KHHETHYCCKHE Xa-
PAKTEPUCTUKU FE€TCPOreHHOU pe-
AKLUH: TOPSAOK U SHEPTHIO aKTH-
Baluy. | eTepOrCHHBIN KaTatm3.

Peiitunr-
KOHTponb Nel

Paszpen 1. Teopernueckne ocHo-
BbI (l)l/ISl/IKO-Xl/IMl/Il/I Martrepua-
JIOB.

Tema 6. TepmognHaMuyeckas
TEOPHUsl PACTBOPOB.
HapLII/IaJ'IbHLIC MOJIBHBIC BCJIUYIH-
Hbl. PacTBOpHI: 00IUE CBCACHUS.
Knaccudukarus pacrsopos. Crio-
COOBI BRIPAKCHUS KOHLICHTPALIUH
pactBopa. OyHKIINK CMCTICHUS.
BryTpcHHAN SHCPTUSA, SHTATBINS,
OHTpONHA CMCIIICHUA. I/I,Z[CaJ'ILHLIC
pactBopsl. beckoneuHo pa3das-
JcHHBIC pacTBOpbl. COBEPIICHHBIC

Peiitunr-
KOHTponb Nel




pacTBopsL. Perymapasie pacTso-
prl. CyOperymsapHeIe H KBa3upe-
T'YISpHBIE pacTBOpPEL. PeampHble
pactBopsl. TepMoaHAMIICCKUC
()YHKLHH KOMIIOHCHTOB B PacTBO-
pax. M30bITOYHBIC BETHYHHBI.
Tepmoannamuka pa3oBbIX paBHO-
BECHH B pacTBOpax. Y paBHCHHE
I'n66ca-/lrorema. AKTHBHOCTD
KOMIIOHCHTOB MCTATUTHIECKOTO
pacmiasa. Kos>dduuumenT akrus-
HOCTH.

Paspen 2. ®u3zuko-xHMHUYECKHE
OCHOBBI CHCTEM H IMPOLECCOB
TEXHOJIOTHH MATEPHAJIOB.
Tema 7. PU3HKO-XHMHYECKHE
cBoiicTBa BewecTB. TepmoanHa-
MHUYECKHUE CBOMCTBA HEOpPraHUYE-
CKHUX COCIUHCHUH, PHTAIBIINAA U
SHTpOMUs 00pa3oBaHus, CTaH-
JapTHAS TCTUIOCMKOCTh, CTaH-
maptHas sHeprust [ uboca odpaso-
BAHUS COCTUHCHUS U3 MPOCTHIX
BewmecTs. [ ITOTHOCTE BEIecTRA.
IToBepXHOCTHOE HATSKCHUC U
BSI3KOCTD BCIICCTBA B PACILIAB-
neHHOM cocTosiHuM. [Ipubnmken-
HBII pacueT U NPOTHO3HPOBAHUE
(PU3UKO-XUMHUYCCKUX CBOWCTB
HEOPraHUYECKUX COETUHEHUM.
Kunetuueckue cBoiicTBa MeTal-
JTUYICCKUX H HCMCTAIUTHICCKHAX
BCIICCTB: TCILIOMPOBOIHOCTE,
TEMIICPATYPOTIPOBOIHOCTD, JJICK-
TPOTIPOBOAHOCTD, YACIBHOC DICK-
TPHUICCKOC COMPOTHUBIICHUC, KO-

s dunment Xomna.

Paspen 2. ®u3uko-XxXHMHYECKHE
OCHOBBI CHCTEM H MPOLECCOB
TEXHOJIOTHH MATEPHAJIOB

Tema 8. Tepmoaunamuka caso-
BbIx paBHoBecuii. [Ipasuio das
I'uG6ca. uarpaMMbl COCTOSTHUSL.
D U3UKO-XUMHICCKIH aHATH3.
®a30BOC PAaBHOBECHUC B OTHOKOM-
MOHCHTHOM reTEPOrEHHOM CUCTE-
me. Pacuet u moctpoeHue dazo-
Bbix pauarpamMm. CALPHAD-
meroa. ['comerpuicckas TepMo-
AvHaMuKa. [fnarpaMMel cocTos-
HUSL JBYXKOMITOHCHTHBIX CHCTCM.
JuarpamMMbl COCTOSIHUSL TPEXKOM-
MOHCHTHBIX CUCTEM. | paduieckoe
MPEACTABICHUEC MHOTOKOMIIO-
HEHTHBIX (Da30BBIX JHATPAMM.
TepMoaMHAMHUIECKHE 3aKOHO-




MEPHOCTH CIIIABOOOPa30BaHUS B
JBOWHBIX H TPOUHBIX CUCTEMAX.

Paspen 2. ®u3uko-XxXHMHYECKHE
OCHOBBI CHCTEM H IPOLIECCOB
TEXHOJIOTHH MATEPHAJIOB

Tema 9. OcHoBbI (pu3HKO-
XHMHH NOBEPXHOCTHBIX sIBJIE-
HHIi B METATYPIrHH H MaTepH-
anoBegenuu. [losepxHoCcTHOC
HATSKCHUE JKUIKHX METAIIIOB.
CMaunBaHUE TBEPABIX TCI KU~
koctamu. [ToBepxHOCTHO-
aKTUBHBIEC BemecTsa. Aacopbuu-
onHoe ypasHenue [ uobca. [lo-
BEPXHOCTHBIC SBJICHUS B POLEC-
cax MPECCOBAHMS U CIICKAHHSL.
Pone moBepXHOCTHEIX ABICHAN
MPH CTIICKAHUH B MIPUCYTCTBUU
»kuakoi dasel. [ToBepxHOCTHBIC
SBIICHUS U MPOYHOCTh arC3HOH-
HOW CBSI3U B KOMITO3ULIMOHHBIX
Marepraiax. TepMoanHaMyKa
JUCTICPCHBIX M HAHO JUCTICPCHBIX
cucteM. Y CTOMMHUBOCTE AUCTICPC-
HEBIX CHCTEM.

Paspen 2. ®u3nKo-XHMHUYECKHE
OCHOBBLI CHCTEM H MPOLIECCOB
TEXHOJIOTHH MATEPHAJIOB

Tema 10. TeopeTnyeckue ocHO-
BBI NpoLeccoB miasaeHus. Porp
1 MeCcTO (PU3UKO-XUMHUYECKUX
MPOLIECCOB TMPH IUIABKE CILTABOB.
Harpes u pacmiaBiacHHC MAXTO-
BBIX MatepuanoB. CTPYKTYpHBIC
ACTCKTHI U TCOPUH IJIABICHUSL.
TepMoaMHAMUYICCKUE OCHOBHI
B3aHUMOJCHCTBHA CILIABOB ¢ aTMO-
cepoii neun u GyTepPOBKOH Ma-
BIJIBHBIX arperatos. OOmue cBe-
JCHHS O CTPOCHHH METaLTHYC-
ckux pacmaBos. COBpEMECHHEIE
TCOPHH JKHIKOTO COCTOSHUA. Mo-
JEJTA MHKPOHEO JHOPOTHOTO
crpoeHu. U3MeHeHHE CTPYKTYPHI
JKUAKHX METAIUIOB IPHU HArpeBe U
OXJTAXKICHHH.

10

Peiitunr-
KOHTpob Ne 2

11.

Paspen 2. ®u3nKo-XHMHUYECKHE
OCHOBBLI CHCTEM H MPOLIECCOB
TE€XHOJIOTHH MaTE€pHAJIOB

Tema 11. Kpucrauiusanust me-
TAJUITHYeCKHX pacmiaBos. Biou-
SIHUC U TMOBEACHUE HEPACTBOPH-
MBIX TIpuMeceii. PaproBecHas
Kpucraaiiusanus:a CIiaBOB TBCP-
JIbIx pactsopos. HepagHoBeCHAs
kpuctamtuzaiwms. Juddysuonnoe

11

Peiitunr-
KOHTpob Ne 2




nepeoxIaxxacHue. Brausgaue mpo-
LIECCOB HEPAaBHOBECHOM KpPHUCTAI-
JU3aUrd Ha 00pa30BaHUE MUKPO-
" MaKpOJIMKBallUH, YCAAOIHBIX
JIe(EKTOB.

12.

Paspen 2. ®u3nKo-XHMHUYECKHE
OCHOBBLI CHCTEM H MPOLIECCOB
TEXHOJIOTHH MATEPHAJIOB.
Tema 12. Bzanmocss3b nporec-
COB KPHCTATH3ALUH H YCJI0-
BHIi 3aTBepaeBaHus1. XapaKTep-
HBIC OCOOCHHOCTH MpoLecca 3a-
TBCPACBAHUSA, BCIIMIUHA U CTPOC-
HUE MICPEXOTHOU ABYX(pazHOH
00JIaCTH B JTUTOH 3ar0TOBKE U 00-
Pa30oBaHHUE Pa3IUYHBIX AS(PEKTOB
B 3aBHCHMOCTH OT PCaTU3ALIUH
(PUBHKO-XUMHUUIECKUX TIPOLIECCOB.
3aTBepACBAHUE CTCKOJ U MOTUME-
poB. YmpasneHue puzuko-
XAMHUYECCKUMU IPOLECCAMHU PH
IUIABKC, JIUTHC, KPUCTAJITU3ALUH,
3aTBCPACBAHHH.

12

Peiitunr-
KOHTpob Ne 2

13.

Paspen 3. Ilpumenenne ¢puznko-
XHMHYECKHX METOJ0B HCCIeq0-
BAHHS B METAJUIYPIHH H MaTe-
pHAIOBEIEHHH.

Tema 13. CrexuomerpudecKue
pacyerbl B METAJJIYPrUH H Ma-
TepHAaI0BeAeHHH. 3aKOHHI (H3H-
YECKOW XUMUH, JICIKAIINEC B OCHO-
BE€ CTCXHOMCTPHUYCCKHUX PACUCTOB.
Pacuersl 0 ypaBHCHUSIM XUMH-
YECKHX PeaKiyi: peakiiu 6e3
HU3MCHCHUS CTCTICHU OKHUCIICHUS,
OKHUCITUTETBHO-
BOCCTAHOBUTCIILHBIC PCAKLIUH.
TounocTte BeramcncHM. Pob
CTCXHOMETPHUCCKUX PacCUCTOB.

13

14.

Paspnen 3. IIpumenenne pusu-
KO-XHMHY€CKHX ME€TOA0B HC-
CJIeA0OBAHHSA B METAJUIYPIrHH H
MaTepHAIOBEAEHHH.

Tema 14. Tepmoxumuyeckue
pacuernl. Pacuer TemnoBeIx a¢-
(PEeKTOB XMMHUCCKUX PEAKLHHU C
HCIOb30BAHUEM CTAHAAPTHBIX
SHTANBNNN 00PA30BAHUS COCAH-
HEHUH. YueT GU3HIeCKHIX mpe-
BpalllcHUH YYaCTHUKOB PEAKIIUU
MPH TCPMOXHMHUYCCKUX PACUCTaX.
Pemenne mpukIaaHBIX 330a4; CO-
CTaBJICHHE TCIUIOBEIX OAIaHCOB
TEXHOJIOTHYCCKUX TPOLIECCOB,
BBIYHCIIEHUE TEIUIOTBOPHOM CIIO-
COOHOCTH TOILTHBA, OLICHKA (-

14




(PEeKTHBHOCTH ATFOMHUHOTECPMUYC-
CKHUX IPOLECCOB BOCCTAHOBIICHUS
METAIIOB U3 Py, AHATIH3 MPOLEC-
COB CaMOPACIPOCTPAHSIOIIETOCS
BBICOKOTEMIICPATYPHOT'O CHHTE3A.

15.

Paspnen 3. IIpumenenne pusu-
KO0-XHMHYE€CKHX METOJI0B HC-
CJIENOBAHUS B METAJUTYPTHH U
MATEepPHAJIOBEJeHHH.

Tema 15. TepmoanHaMH4eCKHHA
aHaJju3. BeraucncHue KOHCTaHT
PABHOBCCHS MCTATLTYPTHUCCKHAX
peaKuui ¢ UCHOIb30BAHUEM
CTaHJAPTHHIX TCPMOTUHAMMUC-
ckux BeauunH. Metox TemknHa-
Isapmana. TepmoaunHamuka
Mexk(pa3HBIX B3AUMO/ICHCTBUIA B
MHOTOKOMIIOHCHTHBIX HCOPTAHH-
yeckux cucremax. [Ipumepst pe-
LICHUS MPUKIATHBIX TCPMOAHHA-
MHYECCKHX 337a49 B MCTAJUTYPrHH H
marepuaioseacHun. OcHKa
OIIHUOOK MPH PacueTax KOHCTAHTHI
paBHOBECHS U H300apHO-
HM30TEPMUIECKOTO TIOTEHITHATIA.

15

16.

Paspnen 3. IIpumenenne ¢uzn-
KO-XHMH4Y€eCKHX MeTOJ0B HC-
CJIeJOBAHHS B METAJIYPruH H
MaTepHAIOBEAEHHH.

Tema 16. Pacyers1 TepmognHa-
MHYeCKHX (PYHKIHI1 pacTBOPOB.
Termnoter cmemcnns. Pacuet nH-
TETPATbHBIX TEIIOT PACTBOPCHUS
IS CIIO’KHBIX TETCPOTCHHBIX CH-
ctem. KosddunueHTs! B3anmo-
JCHUCTBUS IS pa30aBICHHBIX pac-
TBOPOB. OnpeaeacHUe TePMOIH-
HAMHYECKOH aKTHBHOCTH KOMIIO-
HEHTOB METATHICCKUX paciiia-
BOB. AKTUBHOCTbh KOMIIOHCHTOB
OKCHIHBIX CHCTEM H METAJLIYPIH-
YEeCKHX IUTAKOB. TepMoanHamu-
YECKHUM aHAIU3 NPOLIECCOB OKUC-
JAUTCNBHOTO PAQUHUPOBAHUS MIPH
BhIIIaBke ctamd. OLeHKa u3Me-
HCHUS U300apHO-
H30TEPMHICCKOTO MOTCHIIUANA
MPH PACTBOPCHUH BJICMCHTOB B
JKUIKOM JKENe3e.

16

17.

Paspnen 3. IIpumenenne pusu-
KO-XHMHY€CKHX MEeTOA0B HC-
CJIENOBAHUS B METAJUTYPTHH U
MAaTepHAJIOBeIeHHH.

Tema 17. Pacuerbl KHHEeTHYE-
CKHX MAPAMETPOB XHMHUYECKHX

17

Peiitunr-
KOHTpOb Ne3
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peaxuuii, CBs3b MEKAY KHHCTH-
YECKUMH H TEPMOXHUMUICCKHMHI
napamerpamu. TeopeTnaeckas
OLICHKA KHHETUYCCKUX NapaMeT-
POB METANTYPTUUECKUX PEAKLIUM.
Kunernaeckue 3ak0HOMEPHOCTH
OKHCJICHHA MeTa/l1oB. PacueT oc-
HOBHBIX napaMeTpos auddysu-
OHHBIX MPOLECCOB MPH MOIYYC-
HUH MaTEpPHATIOB TBEPAOGa3HBIMU
1 )KUAKO(DAZHEIMU METOIAMHU.
Onpeaeneune ko3ddunmeHra
nuddyann u mupusel auhdy3u-
OHHOM 30HBI IS 33JaHHBIX YCII0-
BHHA. MeToaBI pacueTa CKOPOCTH
XUMHICCKHX peakiuid. CKopocTh
padHHAPOBAHUS METALTHYCCKUX
pacmnaBoB. Kunernka xpucrammm-
3alMH MCTAJUIOB M CILIABOB.

18.

Paznen 3. Ilpumenenue ¢puzn-
KO-XHMHY€CKHX ME€TOA0B HC-
CJICIOBAHHSA B METAJUIYPIHH H
MAaTepPHAJIOBEAEHHH.

Tema 18. KomnbroTepHbie me-
TOAbI B (PUBHKO-XHUMHHU Ma-
Tepuanaos. [ I[pumenenne snex-
TpoHHBIX Tabmuy MS Excel.
TepMoauHaMu4IecKne pacyeTh
B MaTEMaTHYECKOM MaKeTe
MathCAD. Crneuunaausupo-
BaHHbBIE MPOrPAMMHBIE KOM-
TUIEKCHI [T TEPMOIUHAMHYE-
ckoro aHammsa (HSC
Chemistry, ThermoCalc,
UBTAHTEPMO). Opuru-
HaJIbHBIE IPOTPAMMHBIE pa3pa-
OOTKH, BBINIOJIHEHHBIE Ha Ka-
denpe TOUKM Bal'V, u ux
NPUMEHEHHE TIPU TEPMOANHA-
MHUYECKOM MOJIEITUPOBAHUHU
CHCTEM H MPOLIECCOB B METAI-
JyPTrUU U MaTePHAJIOBEECHUH
METAJUINIECKUX 1 HEMETaJLTH-
YECKIX MAaTEePHAaJIOB.

18

Peiitunr-
KOHTpOb Ne3

Bcero 3a ceapmoii cemectp

18

18

126

DK3aMeH

Hammuue B nucuurnue KIT/KP




Conepmaﬂne JEKIHUOHHbIX 3AHSATHH 110 AUCIHUIIVIMHE

Paspnen 1. TeopeTtnueckue 0CHOBBI (PM3MKO-XHMHH MATEPHAJIOB.

Tema Nel, du3uueckasi XUMHUS KAK OCHOBA HOBBIX TEXHOJIOTHII U MaTepuaioB. Mecto Qusnye-
CKOH XMMHUH B COBpEeMEHHOH Hayke. Dusndeckas Xumusi Kak (pyHIaMeHTaibHasi OCHOBA METaJLTyp-
TMU U MaTepUaIOBENEHUsA. PONb paCUETHBIX U SKCIEPUMEHTABHBIX METOJIOB TEPMOIUHAMUKHA U KH-
HETUKHU B METAJUTyPruy U MaTepUaOBENCHUH.

Tema Ne2. OcHOBHBbIE MOHSITHS M 3aKOHbI TepMOAMHAMHUKH. TepMmMoauHamuueckas cucTremMa U
OKpykaromas cpena. Ilapamerpnl COCTOSHUSA U COCTOSIHUE CUCTEMBL. Y paBHEHUE COCTOAHMs. Tepmo-
IMHAMUYECKUH mporecc. PaBHOBECHBIE 1 HEPABHOBECHBIE MpoLiecchl. Termnora n padora kak QyHK-
LK Tpouiecca. BHYTpeHHss SHEPTUsl U SHTANBNNA Kak (PYHKIHMU COCTOSIHMSA TEPMOAWHAMHYECKON
cuctembl. IlepBblif 3aKOH TEPMOAMHAMUKHM M €ro aHajJuTH4deckue BblpakeHus. OlieHKa TerIOBbIX
3¢ (}eKkToB Mpu aHaIHM3e JUTEHHBIX M MeTajuTyprudeckux mporeccoB. Obpatumbie U HeoOpaTHMBbIe
npouecchl. AHAIUTUYECKUE BbIPAXKEHUS U Npenesibl MPUMEHUMOCTH BTOPOrO 3aKOHA TepMOANHAMMU-
ku. TepmomuHamudeckass BEpOSITHOCTb M SHTporus. JHeprust empmronbia u sHeprust ['nubdbca.
YpasHeHue n3otepmbl peakunu. KoOHCTaHTa paBHOBECHST PEaKIMU U CIIOCOOBI ee BhIpakeHus. TpeTuii
3aKOH T€PMOIMHAMUKH B popmynupoBke [lmanka. DHTPONUS U TEINIOEMKOCTD BellecTBa MpH abco-
JIOTHOM HYJIE TeMIepatypsl. BreranucieHne aOCONMOTHOrO 3HAYEHUs! SHTPOIUH IO TEIUIOEMKOCTSIM
BEIIECTB U TEIJIOTaM UX (pa30BbIX MPEBPAILICHHUI.

Tema Ne3. Xapakrepuctuueckue pyHkuuu u audepeHuaibHble COOTHOIEHUS] TEPMOAUHA-
mukHu. BHyTpeHHss sHeprus. Dutanbnus. CBobonHas sHeprus (M30XOPHO-U30TEPMHUYECKHI MOTEH-
Fall) U CBOOOIHAs HHTAJBIUA (M300apHO-M30TEPMUUECKUI MOTEHINAT). XUMUYECKHH MOTEHIIUAIL.
Oyaknmmn Maccee-Ilnanka. Tepmuueckue koapduumeHTsl U cBsi3b Mexay HUMU. COOTHOLIEHUS
Makcpemta. HacTHbIe MPOU3BOIHBIE TEPMOJMHAMUYECKUX MMOTEHIIMAJIOB. 3aBUCHMOCTb NU300apHOH U
W30XOPHOU TeryIoeMKocTel oT odbema u naBieHus. CBsa3b Mexay M300apHON M M30XOPHOM TEIIo-
emkoctsmu. JuddepermanbHoe ypaBHEHIE U303HTPOILL. Y paBHeHue Jlamaca.

Tema Ne4, Tepmogunamuueckoe papHoBecue. OCHOBHBIE MTOHITHS U onpeaeneHus. Jlunamudeckoe
PABHOBECUE CUCTEMBI. Y pPABHEHUE COCTOSIHHUSI M CBOJHOE YPABHEHHUE ABYX 3aKOHOB TEPMOAWHAMUKU
IUIsT MHOTOKOMITOHEHTHBIX cucTeM. O0mue ycnoBusi paBHOBecHs (pa3 B TEPMOIMHAMUYECKHX CHUCTE-
Max. PaBHOBeCHE B TOMOT€HHBIX U F€TEPOre€HHbIX cucTeMax. Pa3oBble MEPEXOabl NEPBOTO U BTOPOTO
pona. YpasHenue Knaneiipona-Knaysuyca.

Tema NeS. Kuneruka xumuueckux peakuuid. CKOpOCTb TOMOT€HHONW XUMHUYECKON peakluu. 3aBU-
CHUMOCTb CKOPOCTH peakLMU OT KOHIIEHTpalMM peareHToB. J(MHamuueckas MpUpPOJAa XUMHUYECKOIO
paBHOBecus. Ilopsnok U MOJEKYJIAPHOCTb peakuuu. M3MeHeHne KOHIEHTpalul pearupyroiux Be-
LIECTB CO BPEMEHEM AJis peakuui pasHoro nopsiaka. [lepuon nonynpespaiuenus. Meroael onpeae-
JIeHUsl TIOpsiIka XUMUYEeCKON peakluu. 3aBUCHMOCTb CKOPOCTH peakLMH OT TeMieparypbl. Teopus
AKTUBHBIX COyJapeHui. DHeprus akTUBALMM U ee ompereneHue. I'omorenHsiil katanau3. CKopocTh
reTEPOreHHON XMMHUYECKOH peakUuu. DTarbl U pekuM npouecca. Auddys3ust B TBEPAbIX, KUIKUX U
ra3oBBIX cpenax. MexaHM3M MOJEKYJsIpHOH nuddy3nn B KOHACHCHPOBAaHHBIX (azax. PopmManbHO-
KUHETUYECKOE YPaBHEHUE IeTepPOreHHON peakiny u ero aHanu3. OCOOSHHOCTH peakiy, UAyIeH B
i dy3noHHOM pexkrMe. ANCOPOLMOHHO-XUMHYECKHHA akT. BimstHne ancopOuun Ha KHHETHYECKHE
XapaKkTePUCTUKU MeTePOreHHON peakLuu: MOPsIIOK U SHEPTUIO aKTUBALMK. | eTeporeHHbIi KaTaaus.

Tema Ne6. Tepmoaunamuueckasi Teopusi pacTBopos. [lapiuanbHble MONbHBIE BEeTUYNHBL. PacTBo-
por: obmue ceenenusi. Kimaccugukanus pactsopos. CriocoOb! BbIpaskeHNsI KOHIEHTPALUH PAaCTBOPA.
DyHkuuu cMeuleHus. BHYTpeHHss SHeprus, SHTaJIbIUs, SHTpONUs cMmelneHus. MneanbHble pacTBo-
poL. beckoHeuno pas3basneHHble pacTBopel. CoBepineHHbIe pacTBOpEL. PeryisipHbie pactsopsl. CyO-
peryJsipHbIe M KBa3UpPEryJsIpHbIE pacTBOphL. PeanbHble pacTBOphl. TepMommHaMudeckue (QyHKIMH
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KOMIIOHEHTOB B pacTBopax. M30bITouHbIe BEMUYUHBL. TepMoanHaMuKa (pa30BbIX PAaBHOBECUI B pac-
TBOpax. YpaBHuenue I mo6ca-/lforeMa. AKTUBHOCTh KOMIIOHEHTOB MeTaJLTMYeCKOro pacruiasa. Koag-
(UIIMEHT aKTUBHOCTH.

Paznen Ne2. ®duznko-xuMuyecKkse 0CHOBBI CHCTEM H MPOLECCOB TEXHOJIO0THH MATEPHAJIOB

Tema Ne7. @u3nko-xuMHYECKHE CBOHCTBA BeleCTB. TepMOIMHAMUYECKHE CBOWCTBA HEOPTaHUYe-
CKUX COENMHEHWI SHTANbINS U SHTPOMUS 00pa30BaHUs, CTAHAAPTHAS TEIJIOEMKOCTh, CTAaHIAPTHAS
sHeprusi ['ub0ca obpasoBaHUsl COEMUHEHUS] U3 MPOCTHIX BemecTB. [ImoTHOCTh BemmecTsa. [loBepx-
HOCTHOE€ HATSDKEHHE U BSI3KOCTh BEIIECTBA B PACIUIABJICHHOM COCTOSHUU. [IpuOmkeHHBIN pacdeT u
MPOTHO3UPOBaHUE (PH3UKO-XUMHUECKUX CBOHCTB HEOPraHMYECKUX coenuHeHnil. KuHerudeckue
CBOMCTBAa METANIMUYECKUX U HEMETAJUINYEeCKUX BELIECTB: TEIJIONPOBOAHOCTb, TEMIIEPATYPOIPOBO/A-
HOCTb, 3JIEKTPOIPOBOIHOCTb, YIAEIBbHOE JIEKTPUIECKOE COMPOTHBIICHHE, KO PHUIMEHT XOouta.

Tema Ne8. Tepmoannamuka ¢a3zosbix paBHoBecuii. [IpaBuno ¢a3z I'nb6ca. [narpammel cocTosi-
Husl. Pu3uko-xuMu4deckuil ananus. Pa3oBoe paBHOBECHE B OJIHOKOMIIOHEHTHOW TI€T€pPOreHHOU CH-
creme. Pacuer u noctpoenue ¢azosbix auarpamm. CALPHAD-meron. I'eomerpudeckast TepMOIUHA-
Muka. JluarpamMmbl COCTOSIHUSL JIByXKOMIIOHEHTHBIX CHCTeM. Jluarpammbl COCTOSIHUSL TPEXKOMIIO-
HEHTHBIX cHcTeM. I padudeckoe mpeacTaBieHne MHOTOKOMITOHEHTHBIX (pa30BBIX IuarpamMm. Tepmo-
IMHAMUYECKUE 3aKOHOMEPHOCTH CIUTABOOOPA30BAHMUS B IBOMHBIX U TPOWHBIX CUCTEMAX.

Tema Ne9. OcHoBbI (PU3UKO-XUMHH MOBEPXHOCTHBIX SIBJIEHHH B METAJUIYPrHH H MATEPHAJIOBe-
aennu. IloBepxHOCTHOE HATSDKEHHE KUAKUX MeTauioB. CMaduMBaHUE TBEPABIX TEN KUIKOCTSIMU.
IToBepxHOCTHO-aKTHUBHBIE BemecTBa. Ancopbunonnoe ypasHeHue [ 60ca. [ToBepXHOCTHBIE SBIICHUS
B MPOLECCaX MPECCOBaHUsA U CNEeKaHUsA. POJIb MOBEPXHOCTHBIX SIBJICHUN NPU CHEKAHUM B MPUCYT-
cTBUM KUAKOW (haspl. [IOBEepXHOCTHBIE SIBJICHUSI M MPOYHOCTb AAT€3UOHHON CBSI3U B KOMIIO3HMIIMOH-
HbIX MaTepuanax. TepMOAMHAMUKA NUCHEPCHBIX WU HAHOAUCHEPCHBIX CUCTEM. Y CTOMYMBOCTB JHC-
MEPCHBIX CUCTEM.

Tema Nel0. Teopernueckne 0CHOBBI MPOLECCOB MIaBJieHHs. Pojib 1 MeCTO (PU3UKO-XUMUYECKIX
MPOLIECCOB MpU TJIaBke cryiaBoB. Harpes u pacriaBieHHe MUXTOBBIX MartepuajioB. CTPYKTypHBIE
ACTMeKThl W TEOPHH TUIaBNeHHsI. TepMOIuHaMIYeCKe OCHOBBI B3aMMOICMCTBUS CILIABOB ¢ aTMOCde-
poii meun u (HyTEPOBKON IMIABMIbHBIX arperaroB. OOIIue CBeNEeHUst O CTPOSHUU METAJUTMYECKIX
pacmnaBoB. COBpeMeHHbIE TEOPUM JKUAKOTO COCTOAHMA. Moaenu MUKPOHEOAHOPOAHOTO CTPOEHMUSI.
H3mMeHeHue CTpyKTyphl )KUIKUX METAJUIOB MTPU HarpeBe M OXJIAKICHUH.

Tema Nell. Kpucrajaamsauusi MeTaJIM4ecKUX paciiiaBoB. BiusHue 1 noseneHue HepacTBOPU-
MbIX IpuMeceil. PaBHOBecHas KpHUCTajulM3alvs CIUIaBOB TBEpHbIX pacTBopoB. HepaBHoBecHas kpu-
crammmzaiums. Juddysnonnoe nepeoxnaxneHue. BiusiHue mpoIEcCOB HEPABHOBECHOH KPUCTAIIIH-
3aluu Ha 00pa3oBaHNe MUKPO- U MaKPOJIUKBALIUH, YCATOYHBIX Ie(EKTOB.

Tema Nel2. BzaumMocBsi3b NPOLECCOB KPUCTAUIN3ALUM U YCJIOBHII 3aTBepaeBaHHs. XapakTep-
HbIe 0COOEHHOCTH MPOoLIecca 3aTBePACBAHMSI, BEIMYHNHA U CTPOCHUE MEePEXOIHON AByXha3Hoi obda-
CTH B JIUNTOW 3arOTOBKE M OOpa30BaHUE PA3IUYHBIX 1e(EKTOB B 3aBUCHMOCTH OT peau3aluu (hu3n-
KO-XMMUYECKUX TIPOLIECCOB. 3aTBEpPAECBAaHHE CTEKOJ M TOJIMMEPOB. YTpaBieHue (PU3UKO-
XUMHUYECKUMU TIPOIIECCAMU TP TUTABKE, JINThe, KPUCTAJUTU3AIINY, 3aTBEPACBAHNN.

Pa3zgen Ne3. IIpumenenue Gpu3NKo-XHMHYECKHX MeTOJ0B HCCJIEIO0BAHHUS B METAJLIYPIruM H Ma-
TePHAJIOBEICHHH.

Tema Nel3. Crexuomerpuueckne pacdyerbl B METAJUIYPrHH H MaTepHATOBEASHHH. 3aKOHBI PH-
3UYECKON XMMHUM, JIeXKAlUe B OCHOBE CTEXHOMETPUUECKUX pacdeToB. PacueTsl Mo ypaBHEHUSIM XU-
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MUYCCKUX peaKLII/IfII peakumn oe3 HU3MEHCHUA CTCIICHU OKHCJICHUA, OKHCJIMTCIJIBHO-
BOCCTAHOBUTCJIbHBIC PCAKLUH. TodHOCTb BBIMUCHEHMI. POy CTEXUOMETPHUICCKUX PACUCTOB.

Tema Nel4. Tepmoxumuueckue pacuernbl. Pacuer TermoBbix 3ppekToB XUMHUECKUX peakLuii C 1c-
MOJIb30BAHUEM CTAHIAPTHBIX SHTANBINN OOpa3OBaHUS COSNUHEHUN. YueT (QHU3MUecKUX MpeBparie-
HUH YYaCTHUKOB pPeakLUU IIPU TEPMOXHMHMUYECKHUX pacueTax. PelneHue nmpuKIagHbIX 3a1a4. COCTaB-
JICHHE TETJIOBBIX 0AJIAHCOB TEXHOJOTHMYECKHIX MPOLIECCOB, BBIYUCICHHE TEIJIOTBOPHOH CIIOCOOHOCTH
TOILINBA, OLEHKA 3(PPEKTUBHOCTH ATFOMHUHOTEPMUYECKUX MPOLIECCOB BOCCTAHOBJICHUS] METAJUIOB M3
PYZ, aHAJIN3 POLIECCOB CAMOPACIPOCTPAHSIOLIETOCS] BBICOKOTEMITEPATYPHOIO CUHTE3A.

Tema NelS. Tepmoaunamuyeckuii aHanu3. BerdrcieHne KOHCTAHT paBHOBECHs METAJTyPIHUECKUX
peakuuii C HCHOJBb30BAHUEM CTAaHAAPTHBIX TepMOAMHAMU4ecKkux BennuuH. Meron TemkuHa-
IIBapumana. TepmomuHamMuka Mexk(asHBIX B3aMMOIEHCTBHH B MHOTOKOMITOHEHTHBIX HEOpPTaHHYe-
CKHX cucreMax. [Ipumeps! penieHus NpUKIaaHbIX TEPMOJAUHAMUYECKUX 3a1a4 B METAJUIYPTruu U Ma-
tepuanoBeneHnu. OueHka oOmuOOK TMpH pacueTax KOHCTAHTBI paBHOBeCHs U HW300apHO-
U30TEPMHUUYECKOrO MOTEHIUAA.

Tema Nel6. Pacuersl TepmoauHamuyeckux (pyHkumii pacrBopoB. TeroTel cMmemeHus. Pacuer
UHTETPAIbHBIX TEIUIOT PACTBOPEHUS IUISl CIOXKHBIX reTeporeHHbIx cucteM. KoaddurmenTs! B3anmo-
nercTBUs Ui pa30aBlieHHBIX pacTBOpoB. OmnpeneneHrne TEPMOIUHAMUYECKOH aKTUBHOCTH KOMIIO-
HEHTOB METaJUINYEeCKUX PacIlaBOB. AKTHUBHOCTb KOMIIOHEHTOB OKCHUJHBIX CUCTEM U MeTaJlyprude-
CKUX NUIaKoB. TepMOAMHAMHYECKUH aHAIN3 MPOLECCOB OKUCIUTENBHOrO papUHUPOBAHMS TIPU BbI-
miaske cranu. OueHka N3MEeHeHUs N300apHO-U30TePMUIECKOTr0 MOTeHIHANa IPH PACTBOPEHUH dJle-
MEHTOB B XKUJKOM JKEJe3€.

Tema Nel7. Pacuerpl KHHEeTHYECKHX MAPAMETPOB XHMH4YeCKHX peakuuii. CBsA3b MeXIy KUHETH-
YECKHUMH U TEPMOXMMHMUYECKUMH MapaMeTpaMu. TeopeTndeckas OLEHKA KMHETUYECKUX MapaMeTpoB
METaJUTyprudeckux peakuuil. Kunernueckue 3aKkOHOMEPHOCTH OKHMCIICHUs METauIoB. Pacuer OCHOB-
HBIX TapameTpoB AU(Qy3MOHHBIX MPOLECCOB MPU MOJYUEHHN MAaTEPHAIOB TBEPAO(DA3HBIMU U JKU/-
kodazaeiMu MeTopamu. Onpenenenne kodgduunenra auddysun u mmpunbl TUGPY3HOHHON 30HBI
IUIS1 3aJaHHBIX YCIOBUH. METONbI pacueTa CKOPOCTH XUMHUYeCKHX peakuuii. CkopocTh paduHupoBa-
HUSl METAJUIMYECKUX paciiaBoB. KuHeTnka kpucTamin3aiuuy MEeTaljIoB U CIIJIABOB.

Tema Nel8. Komnbrotepabie MmeToabl B (PU3HKO-XMMHH MaTepuanos. [IpiMeHeHne 31eKTPOHHbIX
tabm MS Excel. Tepmoannamuueckue pacdersl B MaTeMatuueckoM nakere MathCAD. Crernanu-
3UPOBaHHBIE MPOTPAMMHBIE KOMIUIEKCHI 11t TepMmoanHamuueckoro ananmsza (HSC Chemistry,
ThermoCalc, UBTAHTEPMO). OpurnHanbHble porpaMMHBIE pa3pabOTKH, BBIIOJHEHHBIC HA Ka-
denpe TOUKM Bal'V, u ux npuMeHeHHE PU TEPMOIMHAMHUYECKOM MOJIEIUPOBAHUN CHCTEM H IPO-
LIECCOB B METAJUTYPTUH M MATEPHAJIOBEACHUHN METAJUINIECKUX U HEMETAJUINIECKUX MaTepPHaJIOB.

CoaepxaHue NpaKTHYECKHX/JIA00PATOPHBIX 3aHSTHII N0 AUCLUILIHHE

IIpakTuyeckue padornl

Paspnen 1. TeopeTnueckue 0CHOBbI (PH3HKO-XHMHH MATEPHAJIOB

1. Onpenenenne TerOBbIX 3G HEKTOB TUTEHHO-METAIUTYPrHYECKUX TPOLIECCOB

2. Pacuer KOHCTAaHT PaBHOBECHs METAJITYPIrUYECKUX PEAKLUN.

3. TepmoanHaMuka Mexk(a3HbIX B3aUMOJEHCTBUN B METAJUTYPrUYECKUX CUCTEMAX
Paspen 2. ®u3uK0-XMMHYECKHE OCHOBbI NMPOLECCOB TEXHOJIOTHH MATEPHAJIOB

4. Pacyer (U3NUECKUX CBOMCTB METAJIOB U CILIABOB

5. Onpenenenne paBHOBECHBIX KO3((UIIMEHTOB pacpeneIeHNs KOMIIOHEHTOB CIIJIaBa
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6. OmpeneneHne COCTaBa U MacChl PABHOBECHBIX (ha3 MPU PA3IUYHBIX TEMIIEPATypax B 3aBUCUMO-
CTH OT HCXOAHOTO COCTaBa CILJIaBa

Pazgen 3. llpumenenue (pU3NKO-XHMHUYECKHUX METOJ0B HCCJIe0BAHHS B METAJJIYPrUU U Ma-
TepHaJI0BeAeHUH

7. OnpeneneHue TEPMOANHAMUYECKON aKTUBHOCTH KOMIIOHEHTOB METAJUTMUECKUX PACIIJIaBOB

8. TepMonuHaMUYeCKUH aHATN3 MPOLIECCOB OKUCIUTENBHOTO paQMHUPOBAHMSI TP BBITIJIABKE
cTaau

9. Pacyer OCHOBHBIX nmapameTpoB MU y3UOHHBIX MPOIECCOB B METAJUTMUECKHX PACIIIaBaX

5. OIIEHOYHBIE CPEJACTBA JJI51 TEKVIIETO KOHTPO.JISI YCIEBAEMOCTH,
MPOMEIKYTOUYHOI ATTECTALIMYA IO UTOTAM OCBOEHMS AUCHUILIUHBI
U YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHO PABOTBI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIb YCIEBAEMOCTH TIPOBOAUTCA B popMe peHTHHr-KOHTpos. [Ipenycmot-
PEHO NPOBEIEHUE TPeX PEeUTUHI-KOHTposend. Hirke npusBeneHsl KOHTPOIBbHBIE BONPOCH! JIsl MPOBENe-
HUs TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH.

PeiiTunr-konrpoan Nel

1. ®u3nueckas XuMust Kak (pyHIaMeHTalIbHast OCHOBA METAJTYPTrUU H MAaTEPHUAIOBEIEHHS.

2. TepmonnHaMHu4ecKast CUCTEMA U OKpYy KaroUlas cpeaa.

3. IlepBblil 3aKOH TEPMOJAUHAMUKH, €r0 AHAIUTHYECKHUE BBIPAXKEHUS U IPUMEHEHHE NIPU aHAJINU3E

JIUTEHHBIX U METAJUTy PTHYECKHUX MPOLIECCOB.

4. AnanuTudeckue BbIPAXKEHUS U Mpeesbl IPUMEHUMOCTH BTOPOro 3aKOHA TEPMOJNHAMUKH.

5. TepmoanHaMu4eckasi BEPOATHOCTb U HHTPOIIHSIL.

6. Oueprus ['enpmroneia u saeprus I nodca.

7. KoHCTaHTa paBHOBECHSI PEAKLIUU M CITOCOOBI €€ BhIPasKEHHSI.

8. AHanu3 TepMoAMHaMHU4YecKoro pasHosecus no Merony M.UM. Temkuna u JI.A. IlIBapimana.

9. Tpernii 3aK0H TepMOIMHAMHKH B (popmynupoBke [lnanka.

10. O6mue ycnoBust paBHOBeCHs a3 B TEPMOAHMHAMUYECKUX CHCTEMAX.

11. Berancinenne aOCOMIOTHOrO 3HAYEHHUS SHTPONHMH IO TEIUIOEMKOCTSIM BEIIECTB M TEIUIOT
aM Hx (pa3oBBIX NPEBPALICHHUHN.

12. YacTHble NPOU3BOAHBIE TEPMOJANHAMUYECKUX TOTEHLIUAIOB

13. ®a3oBble EpPEXoAbl NEPBOrO U BTOPOrO poaa

14. CkopoCTb TOMOT€HHBIX U FeTEPOreHHbIX PeaKLUil.

15. TepmonuHammyeckue QyHKIIMH KOMIIOHEHTOB B PAaCTBOpax.

PeiiTunr-konTposan Ne2

. TepmonuHamMuueckue CBONCTBA HEOPraHUYECKUX COSAUHEHUI.

. Pacyer u nporaosupopanne GU3NKO-XUMHUIECKIX CBOHCTB HEOPraHUYECKIX COCTUHEHUH.
. IIoBEpXHOCTHOE HATSKEHUE U BA3KOCTb BEIECTBA B PACIIIIABJIEHHOM COCTOSHUH.

. Pacuet 1 moctpoenne $pa3zoBbIX JUArpaMM.

. 'eomeTpryeckas TepMOANHAMUKA. THArPaMMBbI COCTOSIHUS IBYXKOMIIOHEHTHBIX CUCTEM.
. 'eomeTpryeckas TepMOANHAMUKA. THArPAMMBI COCTOSTHUSL TPEXKOMIIOHEHTHBIX CUCTEM.
. TepmonnHaMuka AUCHIEPCHBIX U HAHOAUCIIEPCHBIX CUCTEM.

. CMauuBaHue TBEPABIX TeJ )KUIKOCTSIMU.

. CTpyKTypHBI€ aCeKThl U TEOPUH IJIaBJIECHMUSI.

10. CoBpeMeHHbIe TEOPUH KUIKOTO COCTOSIHUS METAIJIOB U CILIABOB.

11. PaBHOBeCHAs1 KpUCTAIM3ALUSA CIIJIABOB TBEPABIX PACTBOPOB.

O 00 ~1 ON L B W N —
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12. HepaBHOBECHAs1 KPUCTAJTU3ALIMS.

13. Tuddy3noHnoe nepeoxnakacHue.

14. B3auMOCBsI3b NPOLIECCOB KPUCTAJUIM3ALMH U YCIOBHUH 3aTBEPACBAHUS.

15. YnpaBnenue (pU3NKO-XUMHUECKUMH TMPOLECCAMU NPU IUIABKE, JINThE, KPUCTAJUIM3ALIMH, 3a-
TBEPAECBAHUH.

PeiiTunr-xkonrpoas Ne 3

1. Crexuomerpuyeckie pacyeTbl B METAJUTYPTUH U MAaTEPHATIOBECHHH.

2. TepMOXUMHYECKHE PACYETHI B METAJUTYPTUH M MAaTEPHAJIOBEICHHUH.

3. BeruncneHne KOHCTAHT PaBHOBECHS METAJUTYPTHMUYECKHX pPEaKUUH C HMCIOJIb30BAHMEM CTaH-
TAapTHBIX TEPMOIUHAMHYECKIX BEJIUYHH.

4. Ouenka omuOOK MPU pacueTax KOHCTAHTHI PABHOBECHS U M300apHO-U30TEPMHUYECKOrO TOTEH-
yana.

5. Pacuer uHTErpajbHbIX TETUIOT PACTBOPEHHUS ISl CIIOJKHBIX T€TEPOTEHHBIX CHCTEM.

6. OnpeneneHne TEPMOTUHAMUYIECKON aKTUBHOCTH KOMIIOHEHTOB METAJNTHYECKUX PACIIJIaBOB.

7. TeopeTndeckast OLICHKAa KHHETUYECKUX NapaMeTPOB METAILUTYPTUYECKUX PEaKLIUM.

8. Pacuer ocHOBHBIX mapameTpoB Au(pPY3HOHHBIX MPOLECCOB MPU MOJIYUYEHUH MaTepPHANIOB TBEpP-
10 a3HbIMU U JKUAKO(A3HBIMA METOTAMH.

9. Onpenenenne ko3pduumenta nuddysnmn u mupuabl 1udPy3HOHHONH 30HBI AJIST 3aTaHHBIX
YCJIOBHI.

10. TepmonnHamuueckue pacueTsl B MatemarndeckoM nakere MathCAD.

11. Kunernueckue pacuetsl B MathCAD.

12. OcHoable Monysiu mporpamMmel ThermoCalc.

13. IToctpoenue nuarpamm coctosiHus B mporpamme ThermoCalc.

14 IlporpamMmHoe obecriedenne s mposeneHus TepMognHamudeckux pacaeros HSC Chemistry.

15. Kommuiekc nporpamm u 6a3a nanaeix UBTAHTEPMO.

5.2. IIpoMe:RyTOYHASI ATTECTALUS IO UTOTaM OCBOEHUS TUCLUIUIMHBI MPOBOAUTCS B (hOpME SK-
3ameHa. Huke npuBeneHbl KOHTPOJIbHBIE BOMPOCHL

Bonpocel Kk 3k3amMeny

1. ®u3nueckas XuMust Kak (pyHIaMeHTalIbHast OCHOBA METAJTYPTrUU H MAaTEPHUAIOBEIEHHS.

2. TepmonnHaMHu4ecKast CUCTEMA U OKpYy KaroUlas cpeaa.

3. IlepBblil 3aKOH TEPMOJAUHAMUKH, €r0 AHAIUTHYECKHUE BBIPAXKEHUS U IPUMEHEHHE NIPU aHAJINU3E
JIUTEHHBIX U METAJUTyPrHYECKHUX MPOLIECCOB.

4. AnanuTudeckue BbIPAXKEHUS U Mpeesbl IPUMEHUMOCTH BTOPOro 3aKOHA TEPMOJNHAMUKH.
5. TepmoanHaMu4eckasi BEPOATHOCTb U HHTPOIIHSIL.

6. Oueprus I'enpmronbua u sueprus I nodca.

7. KoHCTaHTa paBHOBECHSI PEAKLIUU M CITOCOOBI €€ BhIPasKEHHSI.

8. AHanu3 TepMoAMHaMHU4YecKoro pasHosecus o merony M. Temkuna u JI.A. IlIBapimana.
9. Tpernii 3aK0H TepMOIMHAMHKH B (popmynupoBke [lnanka.

10. O6mue ycnoBust paBHOBeCHs a3 B TEPMOAMHAMUYECKUX CUCTEMAX.

11. Beraucnenne abCOIIOTHOTO 3HAYEHHUSI SHTPOIHMH MO TETJIOEMKOCTSIM BELIECTB U TEIUIOTaM HX
(ha30BBIX MpEeBpAILEHH.

12. YacTHble NPOU3BOAHBIE TEPMOJANHAMUYECKUX TOTEHLIUAIOB

13. ®a3oBble EpPEXoAbl NEPBOrO U BTOPOrO poaa

14. CkopoCTb TOMOT€HHBIX U €TEPOreHHbIX PEaKLUil.

15. TepmonuHammyeckue QyHKIIMH KOMIIOHEHTOB B PAaCTBOpax.

16. TepmoanHaMUUECKHE CBOMCTBA HEOPraHUYECKUX COCTUHEHUM.

17. PacueT u mporHo3upoBaHue PU3NKO-XUMHUYECKUX CBOMCTB HEOPTAHMYECKIX COSTHHEHHI.
18. IIoBepXHOCTHOE HATSKEHUE U BA3KOCTD BELIECTBA B PACIIIABJIEHHOM COCTOSTHUU.
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19. Pacyer u noctpoeHue (ha3oBbIX AUATPAMM.

20. I'eomeTpuyeckast TepMOAMHAMUKA. IHArPaMMBbI COCTOSIHUSL IBYXKOMIIOHEHTHBIX CUCTEM.

21. I'eomeTpuyeckast TEpMOANMHAMUKA: THArPAMMBI COCTOSIHUSL TPEXKOMIIOHEHTHBIX CUCTEM.

22. TepmMOIUHAMHKaA AUCIIEPCHBIX U HAHOJUCIIEPCHBIX CHUCTEM.

23. CmaunBaHuE TBEPABIX TEN KUIKOCTSIMH.

24. CTpyKTypHbIE acleKThl U TEOPUHU IJIaBJIECHUS.

25. CoBpeMeHHbIE TEOPUHU KUAKOTO COCTOSIHUS METAJJIOB U CILIABOB.

26. PaBHOBECHas KPUCTAIN3ALMs CILIABOB TBEPABIX PAaCTBOPOB.

27. HepaBHOBECHas1 KpUCTAITA3ALUS.

28. Muddy3noHHOE nepeoxiakIeHHe.

29. B3anMOCBs3b MPOLIECCOB KPUCTAIIN3ALNH U YCIOBUM 3aTBEPAECBAHU.

30. YnpaBnerne (PU3NKO-XUMHUYECKUMH MPOLIECCAMU TPHU TUIABKE, JIUThE, KPUCTAJUTU3ALMH, 3a-
TBEPAEBAHUU.

31. CrexuomeTpuieckue pacueTbl B METAJUTyPTruu U MaTepUaIOBEACHHH.

32. TepMoxuMu4eCcKkHe pacyeTsl B METAJUIYPrUU U MaTEPUAIOBENCHUN.

33. BeluncieHne KOHCTAHT PAaBHOBECHsI METAJUyPTHUECKUX PEaKLUd ¢ HMCIOJb30BAHUEM CTaH-
JApTHBIX TEPMOJUHAMUYECKUX BEJINYUH.

34. OueHka ommOOK MPH pacyeTax KOHCTAHTBI PABHOBECHUS M H300apHO-U30TEPMHUYECKOTO MO-
TEeHLUAJIA.

35. PacueT uHTEerpaipHbIX TEIUIOT PACTBOPEHUS AJIsA CJIOKHBIX T€TEPOr€HHBIX CHCTEM.

36. Onpenenexnue TepMOINHAMUYECKON aKTUBHOCTH KOMIIOHEHTOB METANINYECKUX PACILIaBOB.
37. TeopeTuyeckasl OLEHKAa KHHETUYECKUX NapaMeTPOB METAJLUTYPIrUUECKUX PEAKLIUIMA.

38. Pacuer OCHOBHBIX mnapaMeTpoB AU(PPY3HMOHHBIX MPOIECCOB MPHU TONYyUYEHHH MaTepPHAIOB
TBEpAO(a3HBIMHU U KUAKO(PA3HBIMU METOAMHL.

39.0mpenenenne kodpdurmenta nuddysun u mmupuHsl TUGGY3HOHHONW 30HBI AN 3aaHHBIX
YCJIOBHI.

40.TepmonrHaMudeckue pacueTsl B MareMarnueckoM nakere MathCAD.

41. Kunernueckue pacuetsl B MathCAD.

42. OcHoable Moy mporpamMmel ThermoCalc.

43. Tloctpoenue quarpamMm coctosiHus B mporpamme ThermoCalc.

44 TlporpammHOe oOecrieyeHue [UIsi TIPOBEACHHS TepMOoAMHaMHU4Yeckux pacyeroB HSC
Chemistry.

45. Kommunekce nporpamm u 6a3a nanaeix UBTAHTEPMO.

5.3. CamocTosiTesibHAst padoTa 00y4AIOIIEroCs.

OcHoBHOW ~ QopMmOH  caMocTOsSITeTbHOH  paboOTBl  CTYAEGHTAa  SIBJIACTCS  W3yUCHHE
PEKOMEH/IOBAaHHOH JTUTEPATYPhl, AKTHBHOE yUACTHE HA MPAKTHYECKUX 3aHITHAX, TO €CTh UCIOJb3Y-
€TCs 1B BUJA CAMOCTOSITENIbHOM pabOThl — ayAUTOPHAS, O]l PYKOBOJACTBOM IPETIOAABATENSI, U BHE-
ayAUTOpHAsI.

OCHOBHBIMH BUIAMH CaMOCTOATENBHOMN pabOThI CTYAEHTOB 0€3 y4acTus mpernofaBaTeneii ss-
JsI0TCsA: (POPMUPOBAHHE M YCBOCHHE COAEPIKAHUS KOHCIIEKTa JIEKIUil Ha 0a3e peKOMEHIOBaHHOMN
npernonasareyieM y4eOHOH IuTepaTyphl, BKJIIOYas MHGOPMALMOHHBIE OOpa30OBATEIbHBIE PECYPCHI
(3nexTpoHHBIE Y4eOHUKH, SJIEKTPOHHbIE OMONMMOTEKH U Ip.), HamucaHue pedepara;, MOATOTOBKA K
CEeMHUHapaM.

OCHOBHBIMH BHJIAMH CaMOCTOSITEIbHON pabOThI CTYIEHTOB C yYaCTHEM NpenoaaBaTeieh siB-
JSIFOTCS: TEKYLTHE KOHCYJIBTALINH.

Huxe nmpuBOASITCS BOMPOCHI AJIsE CAMOCTOSITENIbHON MOATOTOBKH K 3a4€Ty U TEMBI pedepaTos.

Bonpocs! aJ1s1 camocTOsATE/ILHONH Pa00THI CTY/1eHTOB

Paspnen 1. TeopeTnueckue 0CHOBbI (PH3HKO-XHMHH MATEPHAJIOB
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CocraBnenne pedepaTHBHOrO KOHCIEKTa M PELICHHE KOMIUIEKCA PACUETHBIX 3ahad IO pas3neny
Nel «Teoperudeckrie OCHOBBI (PU3UKO-XMIMHHM MAaTE€pPUAIOB». PeanbHas CTPyKTypa METaJUIOB:
IIPUMECHBIE aTOMBI, BAKAHCUH, JTUCJIOKALUH, TPAaHULIB] 3epeH U nojauroHusanus. IlpoMmexyTounble
¢a3bl B critaBax (3aekTpoHHble coenuHenus FOm—Posepu, daser JlaBeca, da3bl BHEApEHUs ). 30HBI
bpunntosna. @azoBble nepexonl B TBepAoM Tene. CIMHOANbHbIN U 3BTEKTOMAHBIN pacnan. Me-
TacTaOMIbHBIE (a3bl.

Paspen 2. ®u3uK0-XMMHYECKHE OCHOBbI NMPOLECCOB TEXHOJIOTHH MATEPHAJIOB

Cocrasnienue pedepaTHBHOIO KOHCIEKTa U PEIICHHE KOMIUIEKCA PACUETHBIX 3aJad MO pasieny
No2 «DPu3nK0-XMMHUYECKHE OCHOBBI ITPOLIECCOB TEXHOJOTHMH MAaTEPUATIOB.

TepmonuHaMuka criaBoB. Teepable pacTBOPBI U MHTEpMeTasuIMdeckue coenuHenus. Ilpumnoxke-
HUs KJIACCUYECKON U CTATUCTHYECKOW TEPMOAUHAMUKHU K U3YYEHUIO IBYX- U TPEXKOMIIOHEHTHBIX
METAJIMYECKUX pacTBOPOB. TepMoAMHAMHUUECKUII METOX pacdeTa Auarpamm coctosiHus. Casi3b
MEXAY TePMOAMHAMUYECKIUMU (PYHKIUAMH M AUArPaMMON COCTOSTHUSI.

Pazgen 3. llpumeHenne Ppu3HKO-XUMHYECKHX METOA0B HCCJEA0BAHHS B METAJJIYPrUM U Ma-
TepHaAT0BeACHUH

CocraBnenue pedepaTHBHOrO KOHCIEKTa M PELIEHHE KOMIUIEKCA PACUeTHBIX 3ahad MO pasieny
Ne3 I IpumeHeHne (HU3UKO-XUMHUYECKIMX METONOB HCCIIEOBAHHUS B METAJUTYPTHH M MaTepUaIOBEe-
Hun». KoMOoproTepHble METOABI TEPMOAUHAMUKHN B MATEPUAIOBEICHUN U METAJLTY PTHH.

@onp oreHouHbIX MaTepuanos (POM) nuist mpoBeAeHUs aTTECTALIMH YPOBHS COPMHPOBAHHOCTH
KOMIIETEHIIMI 00YYar0IUXCsl MO AUCUUIUTHHE OOPMIIETCS OTIEIbHBIM JOKYMEHTOM.

6. YAEBHO-METOJNYECKOE I THOOPMAIIMOHHOE OBECIIEYEHUE

JAUCHUILIUHBI
6.1. KnurootecneueHHOCTD
HaumeHOBaHUE TUTEPATYPBI: ABTOP, HA3BAHHUE, BUJ U3Ja- Tox us- KHUT'OOBECITIEUEHHOCTD
HUS, H3IATCTIBCTBO JTAHUS

Hammaue B anexrporHOM KaTtanore 35C

OcHoBHas mureparypa*

1. TazernunoB, P. I'. ®U3NKO-XUMHUYCCKHE OCHOBBI TEXHO- 2018 https://znanium.com/catalog/product/958344
JOTHYCCKUX MPOLCCCOB MPOU3BOACTBA H 00PAOOTKH KOH-
CTPYKIIMOHHBIX MATCPHANIOB ;| yucO. mocodue / P.I'. Taser-
JUHOB. — 2-¢ u34., fom. u ucnp. — M. : UHOPA-M, 2018.

— 400 c.

2. Happmukun, J. I'. Xumudeckad TepMOAWHAMHKA C 2021 https://znanium.com/catalog/product/127764
Mathcad. Pacuerneic 3amaum . yucOHOe mocodme / T 3

Happrmmkua. — Mocksa : PUOP : UHOPA-M, 2021. —

199 ¢c.

3. I'morka, A. A. TepMoguHAMHYECKOE IPOCKTHPOBAHHC 2021 https://znanium.com/catalog/product/183323
CBOJCTB JTHTCHHBIX JKAPOMPOYHBIX CILIABOB HA HUKEICBOM 5

ocuose : mouHorpadua / A. A T'morka, C. B. Tafigyk. -
Mocksa ; Bomoraa : Madpa-Umxenepusa, 2021, - 264 ¢

JlonmoIHUTE ThHAA TUTEPATYPa

1. Temmoduindeckne u (PU3UKO-XUMHUCCKAC IIPOIECCHI B 2020 https://znanium.com/catalog/product/116861
CIUTaBaX HAa OCHOBC jkeje3a : MoHorpadmsa / A. H. Bamstep, 2

A. A. TIporomomnos.E. I'. EBmoxumoB [u ap.|] ; mox o0
pex. A. W. Bamprepa. - Mocksa ; Bosorma : Wnppa-
Hmxenepus, 2020. - 256 c.

2. F'apmamos, C. . MeToas! HCCICIOBAHAS MPOLECCOB 2019 https://znanium.com/catalog/product/130836
Kpuctaum3ann . yacOHoe mocodue / C. Y. 'apmamos ; 9

FOxHbIH (henepansHbIH yHUBEPCHTET. - POCTOB-HA-/I0HY |
Taranpor : U3narenscteo FOxHOTO (hemepansHOTO YHH-
BepeuteTa, 2019. - 84 ¢.
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3. Kopocrenes, B, @, [TosepxHocTHOE H 00BEMHOC YIIPOU- 2021 https://znanium.com/catalog/product/183315
HCHHE cr1aBoB ; MoHorpaus / B. @. Kopocrenes. - 4
Mockga ; Boaoraa : Uugpa-Mmwkenepus, 2021, - 160 c.

*ne bonee 5 uCMoYHUKOG

6.2. Ilepunoanyeckue U3IaHus
Hayunsie xypHanb! «llepcnexkTuBHble MaTepuane», «Meramibp, «Pusnka u xuMus 00padboTku ma-
TEPUAIOBY, «Y CHIEXU XUMUIY.

6.3. HuTepHeT-pecypchbl
- www.de.visu.ru:81/umk
- http://www.thermophysics.ru
- http://webbook.nist.gov

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHHUIT/IMHBI

Jnsa peanuzauuu 00pa3oBaTENbHOIO NpoLecca Mo AUCLUILUIMHE UCTIONb3YKOTCS ayIMTOPUM Kadeapsl
«TexHonorun  (GYHKUHOHAIbHBIX M KOHCTPYKLMOHHBIX  MATepHAJIOB»,  OCHALIEHHbIE
MYJIbTUMEINITHBIM U MPOEKLIHOHHBIM 000PY10BAHUEM.

Kagenpa pacnonaraer KOMIIBIOTEPHBIM KJIACCOM C COBPEMEHHBIM JIMLIEH3HOHHBIM M CBOOOIHBIM
nporpamMHbiM obecneuennem (MS Excel, MathCAD, GNURegression, GNUPIlot u ap.), nokaneHo#
BBIUUCIIMTEIbHON CEThIO U AOCTYNOM B MHTEpHET.

[Tpaktuyeckue paborel mnpoBoasitcss B (opMe HHAMBUAYAJIbHO-TPYIMOBBIX  3aHATHH C
WCITOJIb30BAHUEM  DJIEKTPOHHO-BBIYHUCIIMTENILHBIX ~ CPeACTB  OOyYeHHs M COBPEMEHHOM
9KCNEPHUMEHTAIbHO-UCCIEI0BATENLCKOM Oa3kl.

B pacniopsokenun kadenpbl UMeeTcsi BeChb CMEKTP HEOOXOAMMOro oOOpyIOBaHUS i MOJyYeHHUs U
uccienoBanus  (PyHKLUHMOHAJAbHBIX  MaTepuanoB (YCTAHOBKM Ui  TOJNy4YeHHs KOMIIO3UTOB
AKUAKo(asHeIMU U TBEPAO(A3HBIMU METOAAMH, KY3HEUHO-TIPECCOBOE 000PYAOBAHNE, MJIABUIBHbBIE U
TEPMHUYECKHE TI€4M), NpOoBeNeHus peHtreHodasosoro ananuza (Bruker AXS D8 Advance),
ompeneneHusi cocraBa  MetaquioB u  cmiaBoB  (ARL  Advant’X),  koJn4ecTBEHHOTrO
merasutorpagpudeckoro ananuza (Nikon Epiphot TME200), 31eKTPOHHO-MHKPOCKOMUYECKUX
uccneposanuit (Quanta 200 3D), usyueHus (PU3UKO-MEXAHMYECKMX M CIHELHAJbHLIX CBOMCTB
MaTepHasoB.

L. JlexuuonHas ayauTopHs, obopynoBaHHast MYJIbTUMEAUITHBIM NPOEKLIHOHHBIM
000pyaOBaHUEM.

2 KoMmuiekT 351eKTpOHHBIX Claia-npe3eHTau.

3. HUnnroctpaTuBHBIN pa3gaToOUHbI MaTepuaj. AUArpamMMbl COCTOSIHUSI JABOHHBIX M TPOHHBIX

METAJLMTHYECKHX CHCTEM.




PaGouyio nporpammy COCTaBuIl ﬁ
aouent kadeaps T® u KM. k.1.1. /1.B. Cyxopykos
-

s —— e

PeuensenT
3aMeCTHTE b FeHEPATIBHOIO AMPEKTOPA 110 MPOH3BOJACTBY
000 «HITO «MuJlutTex» A A. Kpeusk

[Tporpamma paceMOTpeHa H 0100peHa Ha 3aCe1anHH kadeapp TO u KM
[Tporokon Ne oT 2021 roaa

3apeayiowmit kadeapoit TG u KM {_ . Z  B.A.Keuun

PaGouas nporpamMma paccMoTpeHa H 0100peHa

Ha 3ace1aHii YIeOHO-MeTOAHYeCKOi Komueenn Hanpasierns 22.03.01 «MarepuanoseieHue 1
TEXHOIOTHH MATEPHAIOB

[Tpotokon Ne ot 2021 roaa

Ipesacenarens KOMHCCHH /7 B.A. Keuun




JIUCT NNEPEYTBEPXK/JIEHUA
PABOYEN NNPOI'PAMMBI IUCHUILIAHBI

Pa6ouas nporpamma oxobpena Ha 2044 /20 45 weéﬂbm rozaa

[Tporokon 3acenanus xadeapsr Ne  / ot 24, \/ay 4 rb,ua

3aseyromuii kapeapoi /i b-M / B L Ceyues

= /r 7

PaGouas nporpamma ono6pena Ha 20 /20 yueOHBIi roaa

I[TpoToxon 3acenanus kapeaper No oT roja

3aBenyroumii kadenpoi

PaGoyas nporpamma ogoOpena Ha 20 /20 yueOHBIH roga

[Tporokon 3acenanus kadeapsl Ne oT roja

3aBenyrouuii kapenpon
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JUCT PETUCTPAIIIA UBMEHEHUI
B pabo4yr0 mporpamMmy AUCUUTIINHBI
Hpuxnaonas mepmoOuUHaMuKa u KUHEMuKa
o0OpazoBaTesIsHOM ITPOrpaMMBI HartpaBJieHust NOAroToBku 22.04.01 «Mamepuanogeoenue u mexuHoiocuu

Mamepuanoey
Howmep BHeceHbl H3MEHEHHS B YacTH/pa3aestsl HcnonunTens OcnoBanue
M3MEHEHH pabouci mporpaMMel J5(0) (HOMEp M AaTa mPOTOKONA
3acenanus kadeapsr)
1
2
3asenyrouruii kapeapoit TOuKM /

Toonuce QHO



